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MOSACHUTEJBHASA 3AIINCKA

[Iporpamma mo yueOHOMY mipeamery "buonorus" (mamee - Owomorus) Ha
ypOBHE cpenHero oodmiero oOpa3oBaHHs pa3paboTaHa Ha ocHoBe denepaabHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoanuu B Poccuiickoit denepannm»,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

YueOuslii npeamer «buonorus» yroy0naéHHoro ypoBHs usydenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB IMpeAMeTHOU oOnactu «EcTtecTBeHHO-
HayuHble mpeameTb». CormacHo mnonoxenusMm DPIOC COO npoduiibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriIyOJEHHOM YPOBHE, SIBISIOTCA CIIOCOOOM
mupdepeHnmanmu  00ydeHUsST HA YPOBHE cpeaHero oOmiero oOpa3oBaHHs U
MPU3BaHBl OOCCIICYUTHh MPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIUM, CPEIHUM
o01mMM, cpeHUM MpodheCcCHOHANTBHBIM U BBICIIUM O0Opa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX MPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE PEILICHUE O00pa30BaTEIbHBIX, BOCHUTATEIBHBIX WM Pa3BUBAIOIIUX
3a/1a4, CBSI3aHHBIX C TpodopuUeHTAIMEd OO0ydYarolUXCsi U CTUMYJIHPOBaAHUEM
MHTEpeca K KOHKPETHOM O0JIACTM HAyYHOT'O 3HAHHUA, CBA3aHHOIO ¢ OHMOJOTHEH,
MEJIULIMHOM, KOJIOTUEHN, TICUXOJIOTUEN, CIIOPTOM HIIM BOCHHBIM JIEJIOM.

[Iporpamma no ydeObHomy mpeamety "buonorua" naér npeacTtaBieHHE O
eI M 3aJadax HM3ydeHus ydyeOHoro mpenmera «buonorus» Ha yriayOnéHHOM
YpOBHE, onpeaeiisieT o0si3aTesibHOe (MHBAPUAHTHOE) MIPEAMETHOE COAEpKaHue, €ro
CTPYKTYpUpPOBAaHME IO pa3feiaaM ¢ TeMmaM, paclpelesieHue IO Kiaccawm,
PEKOMEHJIyeT TMOCIE0BATEIbHOCTh HM3YyYEHUS YYEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tpollecca,
BO3pPACTHBIX OCOOEHHOCTe oOyuwaromuxcsi. B mnporpamme mno Ouosnoruu
peanu3oBaH MPUHIUIT TPEEMCTBEHHOCTH C M3Y4YEHUEM OHOJIOTUHM Ha YpOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Oyaromaps 4YeMy IPOCMATpPUBACTCS
HAMpaBJICHHOCTh HA  TMOCJEAYIONIee pa3BUTHE  OHOJOTUYECKUX  3HAHUMH,
OpPUEHTUPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUIEHUS, TMPEACTAaBICHUNA O 370pOBOM 00pas3e KU3HU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKalollel mnpupoaHou cpeae. B
mporpaMme Mo OMOJIOTMM TakKe IMOKa3aHbl BO3MOXHOCTH YYEOHOro mpeaMera
«buonorusiy B peanuzanuu  TpedoBanuit DPIOC COO Kk MIAHUPYEMBIM
JUYHOCTHBIM, METANpPEJIMETHBIM U TPEAMETHBIM pe3ysibTaTaM OOy4YeHUsS U B
GbopMUPOBAHUM OCHOBHBIX BHJIOB y4e€OHO-IO3HABATEIIBHOW  JEATEIbHOCTU
oOy4aromuxcss MO OCBOCHHMIO COACpX aHHUS OUOJIOTMYECKOro oOpa3oBaHUs Ha
YpOBHE cpeaHero o0miero oopa3oBaHus.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEero o0mero oopasoBaHUs
3aBepiiaeT OuOoJIOTMYEeCKOoe O0pa3oBaHUME B IIKOJE U OpPUEHTUPOBAH Ha



pacimiMpeHre U yriayOsjeHue 3HaHMM OOYyYaroIIMXCs O KMBOM MPUPOJE, OCHOBAX
MOJIEKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, SMOPUOJIOTUH U OMOJIOTUM Pa3BUTHA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOTIOLUOHHOIO YUYEHUS U SKOJIOTUH.

N3yuyenue ydeOHoro mpeamera «buonorus» Ha YrIyOJIEHHOM YpPOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIUXCSA K IMOCIEAYIOIIEMY IOJIYyYEHUIO
Ouosiorn4eckoro  oOpa3oBaHUsT B  By3aX M OpraHM3alUsX  CpPEIHEro
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEPKaHUS COCTaBISIET CUCTEMA
OMOJOTUYECKUX  3HAHUM, TMOJYYEHHBIX TPU HU3YYECHUU  OOYyYaIOIIUMHUCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECKUX Pa3/ejoB OMOJIOTMM HA YPOBHE OCHOBHOTO
obmiero obpazoBanusi, B 10—11 kiaccax 3TH 3HaHUA TNOJy4aroT pa3BuTue. Tak,
pacmiMpeHbl U yriayOJaeHbl OHMOJIOTUYECKHE 3HAHUSA O PACTCHMSX, XHUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME YEJIOBEKa, OOIIMUX 3aKOHOMEPHOCTSAX JKU3HH,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOTO
XapakTepa, KOTOpble MOKHO HCIOJIb30BaTh KAaK OPUEHTHUPHI AJIS MOCIEAYIOLIETO
BbIOOpa mnpodeccun. Bo3MokHa Takke HMHTErpanusi OMOJOTMYECKHUX 3HAHUM C
COOTBETCTBYIOIIMMHU 3HAHUAMHU, IMOJYYCHHBIMH OOYUYAIOUUMUCS TpPU H3yYCHUH
(bU3UKH, XUMHUH, Teorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmbl 1o ydyeOHOMYy mnpeamery "buosorus" oTpaxaer
CUCTEMHO-YPOBHEBBIH U 3BOJIOLUOHHBIM MOAXOABI K HU3YYEHHIO OHOJIOTHUH.
CoryacHO UM, M3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHMYEeCKOro Mrupa Ha 3emiie,
COXpaHEHHUs1 OMOJOrMYECKOro pasHooOpa3zusa IuiaHeTrol. Tak, B 10 Kkiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOM OMOJOrMM, 3MOPHUOJOTHHM U
OMOJNIOTMM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMH U CHUHTETUYECKOU
OMOJIOTMHU, AKTyalIM3UPYIOTCS 3HAHMS OOy4yarolMUXcs MO OOTaHUKE, 300JI0THH,
aHatomuu, (usmonoruu uenoBeka. B 11 kiacce u3y4aroTcs SBOIIOLHUOHHOE
y4eHHE, OCHOBBI DKOJIOTUU U yUeHHUE 0 Onocdepe.

VYuebnsiii npeamer «buonorus» mpuszBaH  00eClEUUTh  OCBOCHUE
00yJaroIUMHUCS OMOIOTUYECKUX TEOPUH M 3aKOHOB, M, MPUHITUIIOB U TPABUJ,
JIEkKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUU O
CTPOEHUH, MHOToo0pa3MM M OCOOCHHOCTSX KJIETKH, OpraHu3Ma, MOIYJISIuH,
OMOLIEHO3a, SKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTH)KEHHUSAX, COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTUH, IPUKJIATHBIX aCleKTaXx OMOJOrMYecKuX 3HaHUM. J{is
pa3BUTHS M TOJAJAEpKaHUS HHTepeca OOydaromuxcsd K OHOJIOTMH Hapsiay co
3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOTO0 MaTepHalia B COJEPKAaHUHU MPOrPAMMBI
no OHMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHMS M Pa3BUTHS
TOM uiau MHOW oOjacTu OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
YU€HBIX B PEIICHUE BAXKHEUITNX OMOJOTHUYECKUX U IKOJIOTUYECKUX MTPOOIIEM.



Lenb n3yuenus yuebnoro npeamera «buonorus» Ha yriyOnéHHOM YpOBHE —
OBIAZICHUE  OOYyYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(PYHKIIMOHATHHOMN
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K ONpeAesIEHHON 00sacTu
npo(heCCUOHATIBHON JAESITEIbHOCTH, CBSI3aHHOW C Ouosiorueid, Wi K BbIOOpPY
y4eOHOT0 3aBEICHUS I MIPOOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHusI.

JlocTikeHne 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yIi1yOlEHHOM YPOBHE 00€CTIEUMBACTCS PELICHUEM CIIEYIOIIMX 3aa4:

OCBOEHHUE O00YYAIOIIMMHUCA CUCTEMbI OMOJIOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPUSX, KOHLUENIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOEHWUH, MHOTO0Opa3uu MW OCOOCHHOCTSX OWOJOTHYECKUX CHCTEM (KJICTKa,
OpraHu3M, MONyJsALus, BU, OMOreoneHos3, onocepa); 0 BbIIAIOLUUXCS OTKPBHITUAX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAKOMJIEHUE OOy4YaloIMXCd C METOJAMH IIO3HAHMS JKUBOW MPHUPOIBL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OMOJIOTUH, SMOPHOJOTMM W OHOJIOTMM pa3BUTHUS, TEHETHUKU U
CEeJICKIIMM, OWOTEXHOJOTMUM U CHUHTETHYECKOW OHOJIOTHH, MAaJEOHTOJIOTHUH,
HKOJIOTUM);  METOJlaMU  CaMOCTOSITEIBHOTO  IPOBEAEHUS  OMOJOTHYECKHX
UCCIEeNOBaHU B JjabopaTtopum M B npupoje (HaOmoaeHue, H3MEpEHUe,
HKCIIEPUMEHT, MOJIETUPOBAHUE);

OBJIaZIcHUE OOYyYaOIUMUCS YMEHHUSIMHU: CaMOCTOSATEIbHO  HAXOJUTH,
aHaAJIM3UPOBATh M HCIIOJIb30BATh OMOJIOIMUYECKYI0 HH(QOPMAIMIO; I0JIb30BAThCS
OMOJIOTUYECKONH TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM M  COLMAIbHO-3KOHOMHUYECKUMH U  3KOJOTUYECKUMHU
npo0jemMaMu 4YeOBEYECTBA; OLIEHUBATh IOCIEACTBUS CBOEH NEATEIBbHOCTH IO
OTHOILIIEHUIO K OKpY)Karolled NpUpOAHOM cpene, COOCTBEHHOMY 3/10POBBIO U
3I0POBBIO  OKPY)KAIOIIUX  JIIOJICH; OOOCHOBBIBAaTH W COOMIOJATH  MEPBI
npo@uIIakTUKU MH(GEKIIMOHHBIX 3a00J€BaHUi, MpaBUIa MOBEACHUS B MPUPOAE U
oOecrieyeHus: 6€30MacCHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B YPE3BBIYANHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIE HayYHbIE OTKPHITUS B 00J1aCTH OHOJIOTHUH;

pa3BuTHE y 00y4YarOIMXCsl UHTEIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
B IMpoIleCCEé 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSAMH M COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTMM, PEIIAEMBIMU €10 MPOOJIeMaMH, METOJ0JIOruei
OMOJIOTMYECKOTO UCCJIEI0BAHMS, IIPOBEICHHUS AKCIIEPUMEHTAIBLHBIX
UCCJIEIOBaHMM, pelieHus] OMOJIOTUYECKUX 3a/1ay, MOJACIUPOBAaHUS OMOIOTHUECKUX
00BEKTOB U MPOIIECCOB;



BOCITUTaHUE y 00YYaIOMUXCs IIEHHOCTHOTO OTHOIIEHUS K KUBOW MIPHUPOJC B
IIEJIOM M K OTJICTBHBIM €€ 00bEeKTaM U SIBJICHUSM; (OPMHUPOBAHUE IKOJIOTUUECKOH,
TEHETUYECKOM TPaMOTHOCTH, OOIIEH KyJIbTyphbl TIOBEIACHUS B MPHUPOJE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrne  OOy4YaloIIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
MIPUPOOIIOIL30BaHNN (COOJIO/ICHNE TIPAaBWJI TOBEICHUS B TPHUPOJIE, OXPAHBI
BUJIOB, 9KOCUCTEM, Orochepsl), COXpaHEHUH COOCTBEHHOTO 3/IOPOBBS U 37A0POBbs
OKpYXKalOIUX  Jrojied  (coOmromeHuss Mep nporiakTuku — 3a00JieBaHUH,
oOecrieueHne 0€30MacCHOCTH JKU3HENEATEIbHOCTH B UYPE3BBIUAMHBIX CUTYaIUsX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJOrMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM JKU3HU;

CO3/IaHME€  YCJIOBHM  JUIsi  OCO3HAaHHOTO  BbIOOpa  OOydaromUMUCS
WHIUBU Ty aJIbHON oOpazoBarenbHON TPaeKTOPUH, CHOCOOCTBYIOLIEH
HOCIEAYIOUEMY NPOPECCHOHATBHOMY CaMOOIPEECICHNUI0, B COOTBETCTBUH C
WHIUBUTyAIbHBIMUA HHTEPECAMH U IIOTPEOHOCTSAMHU PETHOHA.

OO0111ee YMCI0 YacoB, OTBEICHHBIX Ha M3y4YEeHHE OHMOJIOTMU Ha YIIIyOJIEeHHOM
YPOBHE CpeaHeTo o01mero oopasoanus, cocrapisier 204 gaca: B 10 kimacce — 102
yaca (3 4aca B Heneno), B 11 kimacce — 102 yaca (3 yaca B Hezelio).

OT60p opraHu3arMoOHHBIX (HOPM, METOJOB U CPEJICTB OOyUYCHHS OHOJIOTHU
OCYIIECTBIISETCSA ¢ YIETOM CHErU(pUKU €ro COJAep KaHWs W HaIMpaBJICHHOCTH Ha
NpOAODKeHHEe OWOJIOTMYECKOTO 00pa3oBaHWsT B OpraHU3alUsAX CPEIHEro
PO eCCUOHANIBEHOTO U BBICIIETO 00pa30BaHUs.

O0s13aTeNBbHBIM YCIIOBUEM MPU 00YUEHUU OMOJIOTUU HA YTIIYyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTU4Yeckux padot. Takxke ydactue
OOyYaroIMXcs B BBIMOJTHCHUH TMPOSKTHBIX M YUCOHO-HCCIICIOBATEIBLCKUX PadoT,
TEeMaTHKa KOTOPBIX OMPEIACIASTCS ydYUTEJIeM Ha OCHOBE HWMCIOIIHUXCS
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOHBIX YCIOBUM.



COAEPXKXAHUE OBYUEHUA
10 KITACC

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

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHass Ouosiorusi — KOMIUIEKCHasi Hayka. Kparkas uctopusi pa3BUTHS
Ouosiornu.  buojmornueckue HayKM U U3y4yaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIIbHbIE, TMPUKIAJHBIE MW TMOUCKOBBIE HAy4YHBIC WCCIECJOBAHUS B
OMOJIOTHH.

3HaueHre OMOJOruu B (POPMUPOBAHUHU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBszanHbie ¢ Ouonoruei. 3HaueHHE OMOJIOTUU B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIULHMHE, CEIbCKOM XO3SMCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JlemoHcTpanuu

[Toptpetsl: Apuctorens, Teodpacrt, K. Jluaneit, XK. b. Jlamapk, Y. JapBuHs,
VY. I'apseui, I'. Menaens, B. U. Bepuaackuii, U. I1. [TaBnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecockuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl U cxembl: «CBSI3b OMOJIOTMM C JIPYrUMU Haykammuy, «Cucrtema
OMOJOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX H3Yy4YeHHUE

JKuBble cucTteMbl Kak mpeaMer u3ydeHus: Ouonoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTh U IEJIOCTHOCTb,
CJIOKHOCTh M YHOPSIAOYEHHOCTh CTPYKTYpBI, OTKPBITOCTh, CaMOOpraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTb, U3MEHYMBOCTD, POCT U PA3BUTHE.

YpoBHU OpraHu3aldd KUBBIX CHUCTEM: MOJICKYJISIPHBINA, KJICTOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIMH, MOMYJISILIMOHHO-BU0BOM, AKOCUCTEMHBIN
(Ouoreouenotuyeckuit), oOuochepusiii. Ilpoueccbl, HpouUCXOASIINE B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOTrO. JKM3HB Kak (opMa CyIIecTBOBAHUS
Marepun. Hayku, n3yyaroiire >kMBbI€ CUCTEMBI HA Pa3HBIX YPOBHIX OPraHU3ALNU.

N3yuyenue xuBbIX cucteM. MeToapl Ouosornueckord Hayku. HaOmronenwue,
M3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATU3alvs, MeTaaHanu3. [loHaTue o 3aBUCUMON U
He3aBUCUMOM TniepeMeHHOU. IlnaHupoBanme »skcnepumenta. [loctaHoBka u
npoBepka rumnote3. HyneBast rumote3a. [lonsite BBIOOPKH U €€ TOCTOBEPHOCTS.
Pa3bpoc B Ouonormueckux pgaHHBIX. OIlEHKa JOCTOBEPHOCTH MOJYYSHHBIX
pe3ynbTaTtoB. [IpuumHBI HCKaXX€HUS Ppe3yJIbTATOB JSKcrnepuMeHTa. lloHartue
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanuu

Tabmuubr u cxembl: «OCHOBHBIE TIPU3HAKH KU3HW», «buomornueckue
cucrteMmbl», «CBOWCTBAa KWUBOW MaTepum», «YPOBHH OPraHU3ALMU KUBOU



npuposib», «CTpoeHHE MKUBOTHOW KIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpPraHOB YEJIOBEYECKOro opranusman, «buoreornenos», «buocdepa», «Metomapl
W3YUYEHHUS )KUBOU TIPUPOJIBI».

O6opynoBanue:  jmabopaTopHoe  OOOpyAOBaHME sl IPOBEICHUS
HAOJIOICHUM, U3MEPEHU, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHue pa3IMyHBIX METOHNOB IIPH
W3YUYEHUH KUBBIX CUCTEM.

Tema 3. buoJsiorust KjieTku

Knetka — cTpykTypHO-QYHKIIMOHAJIbHAS eAUMHUIIA KuBoro. Mcropus
OoTKpBITHS KIIeTKU. PaboTel P. ['yka, A. JleBenryka. Knerounas teopus (T. IlIBaHH,
M. Ilneiinen, P. BupxoB). OCHOBHbIE NOJIO)KEHHSI COBPEMEHHOW KIIETOYHON
TEOPUH.

MeToapl  MOJIEKYJISIpHOM W KJIETOYHOM  OMOJNOrMHM:  MHUKPOCKOIIHS,
xpomarorpadus, 3JaeKTpodope3, METOJ MEUEHBIX aToOMOB, AU]QepeHInanbHOe
HEHTPU(PYTUPOBAaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue ¢urcuposannvix
K1emokK. DIEKTpOHHasi MUKpockonus. Kougoxanvruas muxpockonus. Bumanvnoe
(npudsicuzHeHHoe) uzyueHue Kiemox.

JlemoHcTpanuu

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

Tabmuubl u cxembl: «CBETOBOM MHUKPOCKOI», «DIEKTPOHHBIA MHKPOCKOID,
«HcTopus pa3BUTHSI METOJOB MUKPOCKOTIUIY.

ObopynoBaHue: CBETOBOM MHKPOCKON, MUKpOINpENnaparbl pPacTUTENbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK.

IIpakTnueckass padora «/3ydeHue METOAOB KJIETOYHOM OUOJIOTUM
(xpomartorpadus, anextpodope3, auddepeHanbHoe 1eHTPUGYTHUPOBaHUE,
[1LIP)».

Tema 4. XumMnueckasi OpraHu3anusa KJIeTKU

XUMHUUYECKHI COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bozma m €€ ponmp Kak pacTBOPUTENSA, PEAreHTa, y4acTHE B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOPEryJsiquu. MuHepanbHble BEUIECTBA KJIETKH, UX OMOJIOrMYecKas
poJib. PoJib KATHOHOB ¥ AHUOHOB B KJIETKE.

Oprannueckue BellecTBa KIETKH. buonornueckue mnoauMmepsl. benkwu.
AMUWHOKUCIIOTHBIN cocTaB 0enkoB. CTpyKTypbl O€KOBOM MosieKybl. [lepBuuHas
CTpyKTypa Oeika, MenThaHas CBs3b. BTopuuHas, TpeTu4Has, YETBEPTHUUHAS
cTpykTyphl. [lenatypamus. CpoiictBa OenkoB. Kiaccupukauus Oenkos.
buonornueckue pyHKuu 6€IKOB. [lpuonsi.

YraeBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIMTOCAXaPUAbl U MOJIHCAXAPUIBI.
OO6muit  1aH CcTpoeHusT U (PU3UKO-XMMHUYECKHE CBOMCTBAa  yTIJI€BOJIOB.
buonornueckue pyHKIIUM YTIIE€BOIOB.



Jlununet. I'uapodunsHo-TUapOdhoOHEBIE cBOMcTBA. Kinaccuduxarus munuaos.
Tpurmuuepunsl, $ochonunuasl, BOCKH, CTepouabl. buonorumueckue (yHKIUU
aunuoB. OO1e cBOWCTBa OMOJIOTHYECKHX MEMOpPaH — TEKY4YEeCTbh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnotel. JJHK u PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. [lpuanun komrmuiementapuoctu. IlpaBmiio Yapradda. Crpykrypa
JIHK — nBoiinas cnmpans. MectoHaxoxaerue u omonorndeckue Gpynkiuu JJTHK.
Buasl PHK. ®yukunu PHK B kiietke.

Crpoenne monekynsl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIEHHbIE IEPEHOCUUKU, UX (DYHKIIMH B
Kietke. Jlpyeue wuyxneozuompughocpamor  (HT®@). Cexenupopanue JIHK.
Memoowvl cenomuxu, mpancKpunmoMuKuy, nPomeoMuKu.

CrpykTypHas Ouojorusi: OMOXUMHYECKHE M OMOPHU3NYECKUE HUCCIIETOBaHUS
cocTaBa W MPOCTPAHCTBEHHOM CTPYKTYphl OHOMONEKyNl. Moodenuposarue
CMpYKmypbl U QYHKYUti OUOMONEKYI U UX Komniekcos. KomnvromepHuiti ousain u
opeanuyeckul cunmes OUOMONEKYT U UX HENPUPOOHBIX AHATO0208.

JleMoHCTpauumn

[Toptpetsr: JI. ITonunr, x. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®paHkiuH,
®. Conrep, C. [Ipy3unep.

[uarpammer:  «Pacripenenesue  XUMHUYECKMX JJEMEHTOB B HEKHBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOM MPUPOIE».

Tabmuubr u cxembl: «lleproguyeckas TabauIa XUMUYECKUX JIIEMEHTOBY,
«CTtpoeHne MoJeKkyssl BOAbl», «Bemecrtsa B cocraBe opraHu3moBy», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIeKybl», «CTpoeHHEe MOJIEKYI
yraeBoaoBy, «CTpoeHHe MOJEeKyd JUNUI0B», «HyKIenHOBbIE KHUCIOTBI»,
«Ctpoenue Monekyasl ATO».

O6opynoBaHue: XUMUYECKasl IOCY/1a U 000PYI0BaHKE.

JlaGopaTopHasi padora «O0HapyxeHHE OCIIKOB C TTOMOIIBIO Ka4eCTBEHHBIX
pEaAKLIHIN.

JlaGoparopnass  paGora  «lccrmenoBaHWe — HYKJIEHMHOBBIX  KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK PA3JIMYHBIX OPTaHU3MOBY.

Tema S. CTpoeHue u QyHKIMH KICTKH

Tumnbel KIETOK: JyKapuoTHUecKas U TmpokapuoTuyeckas. CTpyKTypHO-
(GbyHKUIHOHATIBHBIE 00pa30BaHUS KIETKH.

CtpoeHure npokapuoTUIeCcKou KiaeTku. Kierounas creHka OakTepuid U apxen.
Oco0OeHHOCTH CTPOCHHSI TEeTepOTpOo(HONH U aBTOTPOPHON NPOKAPUOTUUECKUX
KJIETOK. MecTO U poJib MPOKapUOT B OMOLIEHO3aX.

Crpoenue 17§ (YHKIIMOHUPOBaHHE AYKapUOTHYECKOU KJIETKHU.
[Inazmatuueckas wmemOpana (masmanemma). CTpykTypa IJIa3MaTHYeCKOU
MeMOpanbl. TpaHcropT BelIeCTB yepe3 IMIa3MaTUYeCKyt0 MeMOpaHy: MacCHUBHBIN
(muddy3us, obneruénnas auddysus), aKTUBHBIN (IIEPBUYHBIA U BTOPHYHBIN



aKkTUBHBIM TpaHcnopt). [lomymponunaemocts MemOpanbl. PabGota HaTpuii-
KaJUEeBOr0 Hacoca. DHJIOIMTO3: MUHOLMTO3, (aronuTto3. Dx301uTo3. Kierounas
crerka. CTpyKTypa U QyHKIMH KJIETOYHOW CTEHKHU PacTeHUM, TPUOOB.

Huromnasma. [{uro3zone. Lutockener. [IBuxkenne nuroninazMbl. OpraHouIsl
kieTkn. OnHoMeMOpaHHBIE OpraHoOUbl KIETKU: JHAOIJIa3MaTHYecKasi CeTh
(OIIC), ammapart I'ombmxu, TU30COMBI, UX CTPOCHHUE U (YHKIMH. B3anuMoCBs3b
OJTHOMEMOpPAHHBIX OPraHouA0B KIeTKH. CTpoeHHE TpaHyISIPHOIO PETHKYJIyMma.
Mexanusm nanpaenenus 6eaxog ¢ IIIC. Cunte3 pacTBOpUMbIX OenkoB. CuHTE3
KJIETOYHbIX ~ MeMmOpaH. ['nmagkuit  (arpaHyJsIpHBIA)  DHAOIUIA3MATHUYECKUN
petukynyM. CekperopHas ¢yHkius anmnapata ['onpmku. Moougurkayus 6enkos 6
annapame [ onvoocu. Copmuposexka benxkos 6 annapame Ionvoxcu. TpaHcmopt
BEIIECTB B KJIETKE. Bakyosn pacTuTenbHbIX KIeTOK. Knerounslii cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOMABl  KIETKH:  MUTOXOHAPWUH,  ILJIACTU[IBI.
Ipoucxoacoenue mumoxonopuii u niacmuo. Cumouocenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenne u (yHKIIMM MUTOXOHIpUN M 1actui. llepBuunele,
BTOPUYHBIE M  CJOXHbBIE  IUIACTUAB  (DOTOCMHTE3UPYIOIMIMX  AYKapHOT.
XJIOpOIIACThI, XPOMOIIIACTHI, JIEMKOIIIACTHI BHICIIMX PACTEHUM.

HememOpanubie opranouabl kiaetku CTpoeHue U (PyHKIIMM HEMEMOpPaHHBIX
OpraHOUOB KJIETKHU. Pu6ocompl. Ilpomeorcymounvie Qunamenmeo.
MukpodunameHTel. Axkmunogvle Muxkpogunamenmol. MBIIIEUHBIE  KJIETKU.
Axmunosvie KOMNOHEeHmMbl HeMbluleyHblX Kiemok. MukpoTpyoouku. KierouHbii
nentp. CrpoeHwe U JBUKEHUE IKIYTUKOB U pEeCcHUYEK. MUKpOTPyOOUKH
nuToriasMel. LleHTtpuons. benku, accoyuuposanmvie ¢ MukpoguiameHmamu u
muxpompyboukamu. Momophvie benku.

Anpo. O6osouka siapa, XpOMaTHH, KapUOILIa3Ma, SAPBIINIKY, UX CTPOEHUE U
bynkuuu. SnepHblii OenkoBbl MaTpukc. IIpocTpaHCTBEHHOE pPacHoOIOKEHHE
XpoMocoM B uHTep(ha3HOM siape. Iyxpomamun u cemepoxpomamur. benku
XpOMaTWHAa — THUCTOHBL. JJuHamuxa s0epHou 00010YKU 8 Mumose. SOepHuvlil
Mpancnopm.

Knerounsle BkitoueHusi. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKapHUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JlemoHcTpanuu

[Toptpetsi: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmuubl u cxembl: «CTpoeHUE 3YKapUOTHUECKOW KieTKn», «CTpoeHue
JKUBOTHOM  KJIETKW», «CTpOo€HHE  pacTUTEIbHOW  KIETKW», «CTpoeHue
MUTOXOHAPUNY, «SA1po», «CTpoeHne MPOKAPUOTUUECKOMN KIETKI.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIpENnapaThl pPacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKPOTIPENapaThl OaKTepUATbHBIX KIETOK.

JlaGoparopuass pabGora «l3yuyeHue CTpOEHHS KJIETOK Pa3JTUYHBIX
OpraHU3MOB.

IIpakTuyeckas padora «l3ydyeHne CBOMCTB KJIETOUYHON MEMOPAHBD.



Jlabopatopnass paGora «JlccnenoBanue miazMonM3a M JIEIJIa3MOJIU3a B
PACTUTENbHBIX KIIETKaX».

IIpakTnueckass  padora  «V3ydyeHue  [OBMKEHUS  LUTOIUIA3Mbl B
PACTUTENIBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTUH B KJIETKe

AccUMIIIATINS M TUCCUMIUISIIHS — JIBE€ CTOPOHBI MeTabomm3Ma. Tumnsr oomMeHa
BCIIECTB: aBTOTPO(MHBIA W TeTepOTPOQHBIA. YUacThe KHUCIOPOJa B OOMEHHBIX
mpolieccax. ODHepreTuueckoe oOecredyeHue KIeTku: mnpeBpamieHue ATO B
OoOMeHHBbIX Tpoleccax. DepMEHTATUBHBINM XapakTep peakuuid KJIETOYHOTrOo
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUSL.
Kodepmentsr. Otnuuns pepMEHTOB OT HEOPTaHUYECKUX KaTaIM3aTOPOB. benku-
aKTUBATOPbl M OEIKU-UHTHOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEpMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUuYHBIA CHUHTE3 OPraHUYECKUX BEHIECTB B KIeTKe. DOTOCUHTES.
AHOKCcuceHHbIll U OKCcuceHHbll Gomocunme3 y obaxkmeputi. Ceemocodouparoujue
nUCMeHmbl U NUSMEHMbl PeakyuoHHo2o yenmpa. Poib XJIOpoIuiacToB B mpouecce
dotocunTeza. CBeToBas u TeMHOBas ¢asbl. Pomoodvixanue, Cs., Cq. u CAM-munor
gdomocunmesa. IlponyktuBHOCTh (hoTOCHHTE3a. BiusHue pa3nuuHbX (HakTOpOB
Ha CKOPOCTh (poTocuHTE3a. 3HaUeHHE (POTOCUHTESA.

XEeMOCHUHTE3. PasnooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUUUPYIOIIHE OaKTepUH, >KeIe300aKTepuu, cepoOaKTepHH, BOAOPOIHBIE
OakTepuu. 3HaYCHUE XEMOCHHTE3A.

AHaspoOHbIe opranu3Mbl. Bugsl Opoxenus. I[IpoaykTel OpokeHHS U UX
UCIIOJIb30BAaHUE YEJIIOBEKOM. AHA’pOOHbIE MUKPOOPTaHU3MbI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30OYAUTEIN OOJIC3HEH.

AspoOHbIe OpTraHU3MBI. Oransl JDHEPreTUYECKOIO oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICIICHHUE TIFOKO3HI.

buonornueckoe OKUCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHIAPUN B
npolieccax onosoruyeckoro okucienus. Luknnueckue peakuuu. OKUCIUTENBHOE
dbochopunupoBanue. Ouepeus memoOpaHHo2o epaduenma npomonos. Cunmes
ATD: paboma npomonnou ATD-cunmaswr. IlpeuMmyniecTBa a’poOHOTO IMYTHU
oOMeHa BeIecTB nepes aHadpOoOHBIM. DPHEKTUBHOCTH SHEPTETHUESCKOTO OOMEHA.

JlemoHcTpanuu

[Toptpersr: k. IIpuctmu, K. A. Tumupsses, C. H. Bunorpanckuii, B. A.
Ourenwsrapar, [1. Mutuemnn, I'. A. 3aBap3uH.

Tabmuiel 1 cxembl: «POTOCHHTE3», « DHEpreTuueckuii oomMen», «buocunTes
oenka», «Ctpoenue pepMeHTa», « XeMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 00OpPYIOBAaHME I MPUTOTOBIICHUS
MOCTOSTHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JlaGoparopnass padora «l3ydeHue  KAaTaIUTUYECKOW  aKTUBHOCTH
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTaaasbl)y.



JlaGopaTtopnas pabora «U3ydyenue (¢EepMEHTATUBHOTO paCILEIICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopuasi paGora «CpaBHeHue mporeccoB  (GOTOCHHTE3a U
XEMOCUHTE3a.

JlabopaTtopnasi pa6ora «CpaBHEHHE NPOIIECCOB OPOKEHUS U IBIXAHUSD.

Tema 7. HacsiencrBeHHast uHGopMalus U peaju3anus eé B KIeTKe

Peakuun mMatpuuHoro cunresa. [IpuHIUN KOMIUIEMEHTAPHOCTH B PEAKIIUSIX
MaTpUYHOIO CHHTE3a. Peanu3zanusa HacneAacTBeHHON MHGopMailuu. [ eneTnyeckuit
KOJI, e€ro cBoWcTBa. TpaHckpumiusa — MartpuuHblii cuHTe3 PHK. IlpuHummsi
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUIIAPAIIIEIBHOCTh, ACUMMETPHUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou knemke. Hexooupyrowue PHK.

Tpanciauus u e€ stansl. Yuactue TpancnoptHbix PHK B OnocunTtese Genka.
VYcnousi O6uocunte3a Oenka. KomupoBanwe amuHOkucior. Ponb pubocom B
OouocuHTe3e Oenka.

Cogpemennvie npedcmasneHus o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKAPUOT U IYKApHUOT. Peryisiius akTMBHOCTHM T€HOB y TpokapuoT. ['mmoTesa
onepona (®. XKako6, K. MaHno). Monekynsaprvle Mexanuzmvl IKCHPeCcuu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsius 0OMEHHBIX
MpoI1eccoB B KieTke. KieTounslii romeocTas.

Bupychl — HekseTouHble (OPMBI KU3HU U 00JUTaTHBIE Mapa3uThl. CTpoeHue
MPOCTBIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. /KuszHeHHbIl YUK
JIHK-cooeporcawux eupycos, PHK-codepocawux eupycos, obakmepuogazos.
Obpamuas mpauckpunyus, peeepmasa, unmezpasa.

BupychHsie 3a0oneBanusi yenoBeka, >kMBOTHBIX, pacteHuit. CITN, COVID-
19, conmanbHbIe U METULIIMHCKUE MPOOJIEMBI.

buoungopmamuxa: unmeepayusi u ananuz b6orvuux maccusos («bigdatar)
CMPYKMYpHuIX Ouonocudeckux oannvix. Hanomexunonoeuu 6 ouonocuu u meouyuHe.
Ipoepammupyemvie pynkyuu 6eakos. Cnocobwvt 0ocmasKu 1eKkapcms.

JleMoHCTpauumn

[Toptpetsr: H. K. Konbnos, /. . BaHOBCKUI.

Tabnuipl u cxembl: «buocuHTe3 Oenkay, «I'eHeTHdecKkuili Koy, «Bupyce»,
«baktepuodarm.

IIpakTnueckas padora «Co3nanue MOIEId BUPYCAy.

Tema 8. 7/KusHeHHbI HUKJ KJICTKH

Knerounbrii 1uki, ero mnepuoiasl W perynsnus. WMurepdasza u MuUTO3.
OcobeHHOCTH TIpolieccoB, MpoTekarmmx B uHTepdasze. [loaroroBka KIETKH K
nenenuto.  I[Ipecuntetmdyecknii  (MOCTMUTOTUYECKUM),  CHUHTETUYECKHH U
MOCTCUHTETHYECKUH (MPEMUTOTUICCKUN ) TIEPHOIBI UHTEP(DA3HI.

Martpuunbiii cunre3s JAHK — pemmkanusa. IIpuanuner permmkannun JIHK:
KOMIUIEMEHTAPHOCTh,  IMOJYKOHCEPBATUBHBIM  CHHTE3, aHTUNAPALIECIBLHOCTD.
Mexanusm permkanuu JITHK. Xpomocombl. CtpoeHue xpomocoM. Ternomepsl u



TenoMepasa. XPOMOCOMHBI Ha0Op KJIETKM — KapuoTul. JIUIUIOMAHbBI U
rarionHbll  HaOopbl XxpoMocoM. ['omonoruuynsie Xpomocombl. [lomoBbie
XPOMOCOMBL.

Henenne xmerkn — wmuto3. Craguu MHTO3a M TPOUCXOIAIINE B HUX
nporeccel. Tunbel Mmuto3a. KapuoknHe3 u nuToknHe3. buosiornueckoe 3HaueHUE
MHTO3a.

Perymsinuss MUTOTHYECKOrO LMKIA KIETKU. [IporpaMmmupyemas KieToudHas
rubesnp — arnomnTos.

Knerounoe sapo, XpoMocombl, (DyHKIMOHalbHAs TeHOMHKA. Mexanusmuol
nponugepayuu, ouppepenyuposxku, cmapenusi u eubenu xiemox. «L{ugposas
K1emKka» — ououngopmamuyeckue mooenu QyHKYuoHUpOoBaHus KiemxKu.

JleMoHCTpanun

Tabmunpel 1 cxembl: «OKW3HEHHBI LUK KIETKW», «Mutos3», «CrpoeHue
xpomocomy, «Pemmmkanus JJHK.

OOopynoBaHuE: CBETOBOM MUKPOCKOI, MUKponpenapathl: «MHUTO3 B KJIeTKax
KOpEILIKA JIyKa».

Jlaboparopnass  padora  «lM3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MHUKpOIIpenaparax.

JlaGopaTopHas pa6ora «Habmonenue MuTo3a B KJIIETKaX KOHYMKA KOPEILKa
JyKa (Ha TOTOBBIX MUKpOIIpEnaparax).

Tema 9. Crpoenue u GyHKUMH OPraHU3MOB

buosornueckoe pa3zHooOpasue OpPraHU3MOB. OAHOKIIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOeHHOCTH ~ CTPOGHHUS U JKU3HEIEATEIBHOCTH  OJHOKJIETOUHBIX
opraHu3MoB. bakrepuu, apxeu, OJHOKIETOYHbIE TIPHUObI, OJHOKJIETOYHBIE
BOJOPOCIH, APYrue NpoTUCThI. KOJIOHNAIBHBIE OPTaHU3MBI.

B3auMoCBs3p 4acTeli MHOIOKJIETOYHOIO OpraHusma. TKaHW, OpraHel H
cucteMbl opranoB. Opranu3M Kak eIuHoe 1einoe. ['omeocras.

Tkanu pacreHuid. Tumbl pacTUTENbHBIX TKaHEW: oOpa3oBaTelbHa,
MOKPOBHAs, MPOBOASAIIAs, OCHOBHas, MexaHumdyeckasd. OCOOEHHOCTH CTpOEHUS,
(GyHKUMNA U PaclofIOKEHHs TKAHEH B OpraHax pacTEHUH.

TKaHU KUBOTHBIX U YEJIOBEKA. THIIBI KUBOTHBIX TKAHEU: 3MUTEIHAIbHAS,
COCUHUTENbHAs, MbIlleyHas, HepBHas. OCOOEHHOCTHM CTpPOEHHUS, (PYHKUMHA U
pacIoaoKeHUsI TKaHEN B OpraHax KUBOTHBIX M YEIOBEKA.

Opransl. BereratnBHble M TeHepaTUMBHbIE OpraHbl pacteHuid. OprasHbl U
CHUCTEMBI OPTaHOB JKMBOTHBIX U yenoBeKa. DyHKIIMA OPraHOB U CUCTEM OPIaHOB.

Omnopa Tena opranu3zMoB. Kapkac pacreHuil. CkeneTsl OJHOKIETOYHBIX H
MHOTOKJIETOYHBIX XWBOTHBIX. HapyxHblii W BHyTpeHHui ckener. CTpoeHue u
THUIIBI COCAMHEHUS KOCTEH.

JIBr>keHue  OpraHm3MoB.  J[BMKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOUIHOE, KI'YTUKOBOE, PECHUYHOE. J[BM)KEHHME MHOTOKJIETOYHBIX pPaCTEHUM:



TPOIU3Mbl M HACTUU. JIBHJKEHME MHOTOKIIETOYHBIX >XUBOTHBIX M YEIIOBEKA:
MbIeuHas cucrema. Pediiekc. CkeneTHbIe MBITIITBI U UX paboTa.

[Iutanne opranu3moB. IlornmomeHne BOABI, YIJIEKUCIOrO Ta3a W
MUHEPAJIBHBIX BEIIECTB pacTeHUAMH. lIuTaHue >KMBOTHBIX. BHyTpHmosiocTHOE U
BHYTPUKIIETOYHOE TNuIIeBapeHue. lIuTaHne MO3BOHOYHBIX MXUBOTHBIX. OTHENbBI
NUIIEBAPUTENBHOIO TpakTa. I[lnmeBapurenbHble kenme3wl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKA.

Jpixanue opranu3MoB. JIpixanue pactenuit. Jlpixanue >xuBOTHBIX. {uddy3us
ra3oB 4epe3 MOBEPXHOCTh KIIeTKU. KoxkHOe npixanue. [[pIxartenbHasi IOBEPXHOCTD.
KabepHoe u nérounoe apixanue. J(pIxaHue Mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLMOHHOE ~ YCJIO)KHEHHE CTPOEHMS JIETKMX [MO3BOHOYHBIX YKUBOTHBIX.
JlpIxaTenpHasi cucTemMa 4YelioBeKa. MeXaHu3M BEHTWISIUUM JETKUX y TTHI] U
MJIeKonuTaromux. Perymnsius apixanus. JlpixaTeabHble 00bEMBI.

TpaHcnopT BeElIECTB Y OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTEHUM.
TpaHcropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE COCYyAbl M KpoBb. Kpyrum KpoBooOpamieHus. DBOIIOLUOHHBIE
YCIIOKHEHUSI CTPOCHHUSI KPOBEHOCHOM CUCTEMBI MTO3BOHOYHBIX >KUBOTHBIX. Pabora
cepaua u e€ peryssnus.

Brinenenne y opranusmoB. Beigenenne y pacreHuil. Bwinenenue y
*KUBOTHBIX. CokpatuTenbHble Bakyonu. Opranbel BbeiaeneHus. DunbTpanus,
CeKpelusi U 00paTHOE BCAChIBAHWE KaK MEXaHU3Mbl PabOThI OPTaHOB BBIJCICHHUS.
CBs13b MMOJIOCTH T€JIa C KPOBEHOCHOW M BBIICIIUTENIBHON cucTeMamu. Beinenenue y
MO3BOHOYHBIX JKUBOTHBIX M uenoBeka. [louku. CtpoeHue u (HyHKIIMOHUPOBAHUE
He(ppona. OOpazoBaHHE MOYH Y YEJIOBEKA.

3amura y OpraHM3MOB. 3alUTa y OJHOKJIETOYHBIX OpPraHu3moB. Cropsl
OakTepuii M 1UCTHI MPOCTEHINIUX. 3aluTa Yy MHOTOKJIETOYHBIX PaCTEHUM.
Kyrtukyna. CpeacTBa macCUBHON M XUMHUYECKOU 3a1UThl. OUTOHIUIBI.

3amuyTa y MHOTOKJIETOYHBIX UBOTHBIX. I[IOKPOBBI M MX MPOU3BOJIHBIC.
3amuTa opranu3zMa ot Oojne3Heidl. MmyHHas cucteMa uenoBeka. KietouHbiii u
IYMOpPaJIbHBIA MUMMYHHUTET. BpoXn€HHBIH M NpuOOpeTEHHBIN crneunduueckuit
UMMYHUTET. Teopusi KIOHaIbHO-celeKTUBHOro mmmyHnurera (II. Opmux, @. M.
bepuer, C. Tonerasa). BocnnanutenbHble OTBETHI OPraHU3MOB. PoJib BpOXKIAEHHOTO
MMMYHHTETA B PA3BUTHUU CUCTEMHBIX 3a00JICBaHUM.

PazgpaxxumocTte uM  perymsiuuss |y OpraHusmoB. Pazgpaxumocts y
OJHOKJIETOYHBIX OpraHu3sMoB. Takcucel. PasgpaxuMocts U peryiasuus y
pacteHuid. PocToBbIE BENIECTBA U X 3HAYECHHE.

HepBHas cucrema u pediieKkTopHass peryisius y >KUBOTHBIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIOLUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y JKMBOTHBIX. OTJIIENbI TOJOBHOTO MO3ra IMO3BOHOYHBIX JKMBOTHBIX. Peduiexc u
pednekropHas nyra. bezycioBHbIe U ycIOBHBIE pe(IIeKCHI.



['ymopanpHas perymnsuus W 3HAOKPUHHAS CHCTEMA YXMBOTHBIX M YEJIOBEKA.
JKenespl HSHOOKPMHHOM CUCTEMBI M HMX TOPMOHBL JleWicTBHE TOPMOHOB.
B3anmocBsi3p HEpBHOW U SHAOKPUHHOW cucTeM. [ unoramamo-runodusapHas
CUCTEMA.

JdeMoHCcTpaMu

[Toptper: U. I1. I1aBnos.

Tabmupel 1 cxembl: «OIHOKIETOYHBIE BOAOPOCTH», «MHOTOKIETOYHBIE
Bogopocin», «bakrepum», «lIpocrenmme», «Opransl IBETKOBBIX PAaCTCHHI»,
«CucreMbl  OpPraHoB IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHHe
HaceKoMbIX», «TkaHu pacrenui», «KopHeBble cuctembl», «CTpoeHue crels,
«CTpoeHre NHCTOBOM IUTACTHHKW», «TkaHW >KUBOTHBIX», «CKEJIET 4YeIOBEKa»,
«IImmeBapurensHas cucrema», «KpoBeHocHass cucrema», «/lpixarenbHas

cucrema», «HepBHas  cucrema», «Koxa», «MpbllieyHas  cucTemay,
«BblgenurenbHas cUcTEMay, «IDHIAOKPUHHAsA cuUcTeMa», «CTpOCHHME MBIIIIbIY,
«Ammynuter»,  «Kumeunonosoctueie», «CxemMa  TNWATAaHUA  PACTECHUIN,

«KpoBEHOCHbIE CHCTEMBI TTO3BOHOUYHBIX JKUBOTHBIX», «CTpOeHUE THUIPBD,
«Ctpoenue minaHapum», «BHyTpeHHee CTpoeHHe HOKIEBOro udepBsi», «HepBHas
cuctema peio», «HepBHas cucrema sarymku», «HepBHas — cucrtema
npecMblkatomuxcs», «HepBHas  cucrema  nrumy, «HepBHas — cucrema
MiIeKonuTarmux», «HepBHas cuctema yenoBekay, «Pediekcy.

OOopyioBaHHE: CBETOBOM MHUKPOCKON, MHKpPOIpEnaparbl OJHOKIETOYHBIX
OpraHW3MOB, MUKPOIIPENApaThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJIJIEKIIUU
HACEKOMBIX, UTJIOKOXKHUX, KUBbIE JK3EMIUISIPhl KOMHATHBIX pacTeHUil, repOapuu
pacTeHHMIl pa3HbIX OTHAENIOB, BIAXHbIE Mpenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIMO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
o0opy10BaHUE JJIs1 AEMOHCTPAIIMU TOYBEHHOTO U BO3YIIIHOTO MUTAHUS PACTCHUH,
pacHieTieHus Kpaxmasia U OelKoB 1o eicTBreM GepMEHTOB, 000pYA0BaHHE ISt
JIEMOHCTPALUK OMBITOB MO U3MEPEHUIO KU3HEHHON EMKOCTH JIETKHUX, MEXaHU3Ma
JIXaTeNbHBIX JBUKEHUHN, MOJICJIM TOJIOBHOTO MO3Ta Pa3IMYHbIX JKUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHue TKaHEe paCTEHUI».

JlaGoparopHasi padora «/3ydyeHue TKaHEeN )KUBOTHBIX).

JlaGopaTopHasi padora «/3yueHne opraHoB IBETKOBOI'O PACTCHUS».

Tema 10. PazmHokeHUE M pa3BUTHE OPTaHU3MOB

@dopMbI pa3MHOKEHHS OpPraHu3MoOB: Oecrosnoe (BKIJIOYas BEreTaTMBHOE) U
nosioBoe. Buael  0ecronoro  pa3MHOXEHHUSA: IOYKOBAaHUE,  CIOPYISLUS,
dbparmMeHTanus, KIOHHPOBAHUE.

[TonoBoe pasmHokeHue. IlojoBble KIEeTKW, WM rameThl. Meio3. Craauu
Mmeno3a. [loBenenne xpomocom B Meo3e. KpoccuHnrosep. bronornueckuii CMbICI
MEHo03a M IIOJIOBOTO Ipolecca. Meno3 M ero MeCTO B JKM3HEHHOM IUKJIE
OpTaHHU3MOB.



[IpenzapoaspiieBoe pa3Buthe. ['amerorenes y :kuBOTHBIX. [10JI0BBIE KEIE3bl.
OO6pa3oBaHue U pa3BUTHUE MOJOBBIX KIIeTOK. CriepmaroreHes u oorenes. CtpoeHue
MTOJIOBBIX KJIETOK.

OmnogoTBOpeHHEe U SMOPUOHAIIBHOE Pa3BUTHE JKUBOTHBIX. CrocOOBI
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayaibHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHOIOTHS — HayKa
O Pa3BUTHH OPraHU3MOB. Mopghozenez — oOna uz 2naeuvix npooiem dMOPUOIOCUU.
Konyenyus mopghocenoe u mooenu mopgoeenesa. Cramum >MOpuOreHesa
KUBOTHBIX (Ha mpumepe Jarymku). Jpobnenwe. Tumsl  ApoOieHUS.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opoobaenue. bnacmyna, munvi
onacmyn. OCOOCHHOCTH HAPOOJCHUS MIICKONMUTAIONINX. 3apOJbIIICBhIE JIMCTKU
(ractpynsius). 3akiiajika OpraHOB M TKaHEHW U3 3apOJIbIIIEBHIX JIUCTKOB. B3anmHoe
BIIUSIHUE 4YacTel pa3BUBAIOIIETOCSA 3apojbliia (SMOpPUOHAIbHAS WHIYKIIUS).
3akiagka IUIaHA CTPOCHUS JKMBOTHOTO Kak pe3ylbTaT HEPaAPXUUYECKUX
B3aMMOJICUCTBUII TE€HOB. BriusiHue Ha 5MOpPHUOHANBHOE pa3BUTHE PA3TUUHBIX
(haKTOPOB OKPYkAIOIICH Cpe/Ibl.

Poct u pasButne x)uBOTHBIX. IlocTamOpuoHanbHblli nepuoa. llpsmoe wu
HempsiMoe pas3BuTue. PaszButue ¢ wMeramopdo3oM y O€CNO3BOHOYHBIX U
MMO3BOHOYHBIX JKMBOTHBIX. bHOJIOrMYecKOe 3HAYE€HHE NPSMOr0 U HENPSIMOTO
Pa3BUTHS, UX PaCHpOCTpaHEHUE B Mpupoje. Tumbsl pocTta >KUBOTHBIX. DakTOpbI
PEryJIIU POCTa KUBOTHBIX U YenoBeka. CTaiuu mOCTAIMOPUOHAIBHOTO Pa3BUTHUS
y )KMBOTHBIX U 4esioBeka. [leprnoasl oHTOreHe3a uenopeka. CTapeHue u CMepTh Kak
OMOJIOTMYECKUE MPOIISCCHI.

PasMHoxxenne u pasputue pacteHuil. 'amerodur m cropodur. Meiio3 B
JKU3HEHHOM IuKJe pacteHud. OOpa3oBaHMe CIOp B IIpoilecce Meio3a.
['amerorene3 y pacreHuid. OIUIOAOTBOPEHHE W PAa3BUTHE PACTUTENBHBIX
opraHu3MoB. J[BoitHOE OIJIOIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3MBbl pEeTyISIUA OHTOT€HE3a Y PACTEHUM U )KUBOTHBIX.

JleMoHCTpauumn

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

Tabmuiel 1 cxembl: «BereratuBHOe pasMHOXKeHHE», «THIBI OECIonoro
pa3MHOXeHUsD», «Pa3zMHOXKEHHE XJIaMHIOMOHAJb», «Pa3MHOXEHHE SBIIICHBI»,
«Pa3MHOXeHue Tuapb, «Menosy, «XpoMocoMbl», «l'amerorenesy», «CTpoeHue
ANIEKIETKH U criepMaTo3ousiay, «OCHOBHBIE CTaauu OHTOreHe3ay, «lIpsimoe u
HenpsiMoe pasButue», «Pa3zButme wmaickoro xyka», «Pa3Butue capaHumny,
«Pa3Butne nsarymkn», «JIBOMHOE OIUIOAOTBOPEHHE Y LBETKOBBIX PACTEHHUIN»,
«CTpoeHue CeMsiH OJIHOJIOJIbHBIX U JBYAOJIbHBIX pAacTeHUI», «KU3HEHHBIN LMK
MOPCKOM  KamycThbl», <« KU3HEHHBIM 1K  MXay, <« KU3HEHHBIM  ITUKI
ManopOTHUKA», « KU3HEHHBIN LIUKJI COCHBD.



OOopyioBaHHE: CBETOBOM MHUKPOCKOI, MHUKpPONpPENaparbl SHLUEKIETOK H
CIEPMATO30UI0B, MOJIENb «LIMKI pa3BUTHS JIATYLIKI.

JlabopaTopHasi padora «/3yueHue CTpOEHUS MOJOBBIX KIETOK HA TOTOBBIX
MHUKPOIIPEapaTaxy.

IIpakTnueckass padora «BbIABICHHME MNPU3HAKOB CXOJCTBA 3apPOIBILICH
MO3BOHOYHBIX )KUBOTHBIX).

Jlabopatopnass paGora «CTpoeHHE OPraHoB pPa3MHOXEHUS BBICIIMX
pacTeHUuN».

Tema 11. I'eneTuka — Hayka 0 HaCJeACTBEHHOCTH W HM3MEHYHMBOCTH
OPraHNu3MoB

Hcropust cTaHOBIEHUS M pa3BUTHS TIE€HETUKM Kak Hayku. Paboter T
Menpnens, I'. ne ®pusa, T. Moprana. Ponp oTeduecTBEHHBIX YYEHBIX B Pa3BUTUU
renetuku. Pa6oter H. K. KonbsrioBa, H. 1. BaBunora, A. H. benosepckoro, I'. JI.
Kapneuenko, 1O. A. ®unumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHBIE TEHETUUECKHUE MOHATUSA U CUMBOJIBI. ['OMOJIOrHYHBIE XPOMOCOMBI,
aJJIelbHbIE TE€HBI, AJIbTEPHATUBHBbIC MPU3HAKH, JOMUHAHTHBIA W PELIECCHUBHBIN
MPU3HAK, TOMO3UT0Ta, FETEPO3UT0TA, YUCTASI JIUHUS, THOPUABI, TEHOTHUII, (PEHOTHII.
OCHOBHBIE ~ METOABl ~ TE€HETUKU:  THMOPHUIOJIOTMYECKUN,  LUTOJIOTMYECKUH,
MOJIEKYJIIPHO-T€HETUYECKUN.

JleMoHCTpanumn

[Toptpersr: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. N.
Basunos, A. H. benozepckuii, I'. [I. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabnuibl 1 cxeMbl: «MeToIbl TeHEeTUKIY, «CXeMBbI CKPEIIUBAHUS.

JlaGopaTopnass pabGora «J/[po3oduna Kak OOBEKT TE€HETHYECKUX

HUCCIECIOBAHUN.
Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menaens — 3akoH

eAMHO00pa3usi ruOpUI0B NepBoro nokojeHus. [Ipasuno nomMmunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH pAacIIECIUIEHUs NPHU3HAKOB. L[UTONOrmyeckue OCHOBBI
MOHOTMOPHIHOTO CKpelMBaHus. ['unores3a 4ucToThl raMmer.

AHanusupytomee ckpenBanue. [IpoMeKyTOUHBIN XapakTep HacleJOBaHUS.
Pacuieruienre npu3HaKoB MIPU HEMIOJIHOM JOMUHUPOBAHUH.

JuruOpugHoe ckpemrBanue. TpeTuit 3akoH MeHens: — 3aKOH HE3aBUCUMOTO
HAcJelIOBaHMUS ~ TpHU3HAKOB.  lluTonmoruueckre  OCHOBBI  JUTHOPUIHOTO
CKpEILMBaHUS.

Cueriennoe HacienoBanue npusHakoB. Paboter T. Moprana. CrenneHHoe
HACJICJOBAaHUE T'€HOB, HAPYILICHHWE CLEIUICHUS MEXAY I'€HaMHU. XPOMOCOMHAas
TEOPUS HACIEACTBEHHOCTH.



['enernka noja. XpoMOCOMHBIA MEXAHU3M OINPEIEIECHUS M0jJa. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M Te€TepOraMeTHbIA IOJ. ['eHeTnuyeckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HacnenoBaHne Npru3HaKoOB, CLENIEHHBIX C ITOJIOM.

['eHoTHn Kak nenocTHas cucrema. [lneiiorponus — MHOKECTBEHHOE JCHCTBHE
reHa. MHOXECTBEHHbIN auienn3M. B3auMoaeicTBUE HEaIENbHBIX T'EHOB.
KommnementapHocts. Onuctas. [lonmumepus.

['eHETMYECKUIT KOHTPOJIb PA3BUTHS PACTECHUM, >KUBOTHBIX M YEJIOBEKA, a
TakKe (PU3MOJIOTHYECKUX TMPOIECCOB, TMOBEACHUS M KOTHUTUBHBIX (DYHKIIUMA.
['eHeTnueckre MeXaHU3Mbl CUMOMOT€HE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35TUH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckue acneKkTbl KOHTPOJIS U
WU3MEHEHMS HACJIEICTBEHHON MH(OPMAIMU B TOKOJICHHUSX KJIIETOK U OPTaHU3MOB.

JleMoHCTpanumn

[Toptpetsl: I'. Mennens, T. Mopras.

Tabmuubl u cxemsl: «IlepBoiii 1 BTOpoil 3akoHbl Menpens», «Tpetuit 3aKkoH
MeHnnens», «AHamuM3upymollee CKpemuBaHue», «HemomHoe noMuHHpOBaHHEY,
«CuernsieHHOe HacleIoBaHuE MPU3HAKOB y Jpo30puibl», «l'€HeThka moniay,
«Kapuotun  4denoBeka», «Kapuotun gpozoduiby, «Kapuotunm OTHLBDY,
«MHOX€ECTBEHHBIN alIeNN3M», « B3auMo1ericTBUE TEHOBY.

OOopynoBaHue: MoOJeNb s JEMOHCTpallMd 3aKOHOB €AMHOOOpa3us
rUOpUJIOB TEPBOTO TMOKOJEHUS W PACIICIUICHUS MPU3HAKOB, MOJENb I
JEMOHCTPAllMM 3aKOHA HE3aBHCHMOIO HACIEIOBAaHMS ITPU3HAKOB, MOJEIb JUIS
JEMOHCTPALlMM CLEIUICHHOTO HACJIEIOBAHUA INPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKpornpenapar: «Jpo3zoduinay.

IIpakTuueckas padora «l3ydyeHwe pe3yabTaTOB MOHOTHOPHIHOTO
CKpEIIUBaHUS Yy APO30(PHITB».

IIpakTuyeckass  paGora  «M3yyeHue  pe3ylbTaToB  JUTHOPUIHOTO
CKpEIIMBaHUA Y IPO30(DHUITBD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiictBue reHotuna u cpeabl npu  (HOpMUPOBaHUM (DEHOTHIIA.
N3MeHunBOCTh TIpU3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHBIE NMPU3HAKU. Buab
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACIIEACTBEHHAS.

Monudukanuonnas HW3MEHUYMBOCTh. Ponb cpeasl B (opMupoBaHUU
MOAM(PUKAIIMOHHON M3MeHYnBOCTH. HopMa peakiuu npusHaka. BapuarnmoHHBIN
psan u BapuanuonHas kpuBas (B. Horanncen). CpoiicTBa MOau(UKAIMOHHOU
U3MEHYUBOCTH.

['eHoTHNIMYECKass U3MEHUYUBOCTh. CBOWCTBA T€HOTUITMYECKON U3MEHUYUBOCTH.
Bunbl reHOTUTTHYECKO N3MEHUYMBOCTH: KOMOWHATHUBHAS, MyTaIllMOHHAS.

KomOnHaTHBHAsS H3MEHYMBOCTH. Mei03 M TOJIOBOM IIPOIIECC — OCHOBA
KOMOMHATUBHON M3MEHUYUBOCTU. POJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3[aHUU
T€HEeTUYECKOro pa3HOoOOpa3us B Mpeiesiax OJJHOTO BUA.



MyTranmoHHass HM3MEHYMBOCTh. BuIbl MyTanuii: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  HWHIYUUMPOBaHHbIE MyTauuu. SnepHsie U
nuToIa3mMaTuyeckue Myrtanuu. CoMaTUYeCKUEe W MOJOoBble MyTanuu. [IpudnHb
BO3HUKHOBEHUs MyTanui. MyTareHbl M WX BIHSHUE Ha OPraHU3MBL.
3aKOHOMEpPHOCTM MYTAIMOHHOTO IIpoIlecca. 3aKOH TOMOJIOTMYECKUX PSIOB B
HacnencTBeHHoM m3meHnunBoctu (H.W. BaBuiio). BHesinepHass U3MEHUHUBOCThH U
HACJIEICTBEHHOCTb.

OnueceHemuxa U O9NUSEHOMUKA, pOJb dNUSEHEeMUYeCcKUx Qaxkmopos &
HAc1e008aHuU U U3MEHYUBOCMU (YeHOMUNUYECKUX NPUSHAKO8 Y OP2AHUIMOB.

JdeMoHCcTpaMu

[Toptpertsr: I'. ne @pus, B. Moranucen, H. 1. BaBuios.

Tabmuupt u  cxembl: «Buasl u3mMeHumBOCTHY», «MoaudukanuoHHas
U3MEHYUBOCTBY, «KombunaTtuBHas W3MEHYUBOCTbHY, «Merno3sy,
«OmnoaoTBopeHuey, «I'eHernueckue 3a00JaeBaHUs YeI0BeKa», « Buabl myTammii».

OOopyioBaHuE: XKUBbIE WM TepOapHbIE AK3EMIUISIPbl KOMHATHBIX PacTEHHA,
pUCYHKH ((poTorpadum) >KUBOTHBIX C Pa3IUYHBIMUA BHJIAMU U3MEHYUBOCTH.

JlabopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON M3MEHUMBOCTU. [locTpoeHue BapuanMoHHOTO psAna U
BAPUALIMOHHOU KPUBOW».

IIpakTnyeckas padora «Mytamuu y apo3o¢unasl  (HA TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKA YesiOBeKa

Kapuorun uyenoseka. MexayHapoaHas IporpamMMma HMCCIIEIOBaHUsS TE€HOMa
4yejaoBeka.  Meroapl  M3yYeHMsT T€HETHMKM  YEeJIOBEKAa: IEeHEaJOrMYeCKHi,
OJM3HEIIOBEIN, IIMTOreHETUYECKU, MOMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-TEHETUUECKH. CoBpemMeHHOE ONPEIEIICHUE TE€HOTHIIA:
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, FEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[TI[P-ananu3a. HacnenctBennbie 3a00eBaHus YeloBeKa. [ eHHbIe 1 XpOMOCOMHBIE
OOJIe3HH 4YeloBeKa. boJie3HM C HACIEACTBEHHOM MpepacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIMHCKOW T€HETHKHA B MPEAOTBPALICHUN U JICYEHUH T€HETHUYECKHUX
3a00JieBaHUI 4YelioBeKa. MeauKo-reHeTUueckoe KOHCYJIbTUpoBaHue. CTBOJIOBBIC
KJIeTKU. [IoHSTHE «T€HEeTHYECKOro Ipy3a». ITUUECKUE aCHEKThl UCCIEIOBAHUN B
00JIaCTH peIaKTUPOBAHUS TEHOMA M CTBOJIOBBIX KIIETOK.

['eneTnyeckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(bU3NYECKOMY U XMMHUYECKOMY 3arps3HEHUIO OKpYKarolen cpeanl. [ eHeTnyeckas
MIPEIPACIIOIOKEHHOCTD YEJIOBEKA K MATOJIOTHSAM.

JlemoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun denoBeka», «MeToapl U3yuyeHUS TEHETUKH
yesioBeKay, «l eHeTnyeckue 3a00J€BaHUs YETOBEKa.

IIpakTnuyeckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cenexkuusi OpraHu3MoB



JlomecTukauus W CeleKUuus. 3apoXACHHE CEJNEeKIUMH M JOMECTHKALUU.
Yuenue H. U. BaBummoBa o IleHTpax mnpoOMCXOXKIEHUS €W MHOT000pa3us
KYJBTYPHBIX pacTeHuM. Poip cemekumy B CO3aHMM COPTOB PACTEHUN U TOPOL
#*uBOTHBIX. CopT, Mmopoaa, ImMTaMM. 3aKOH T'OMOJIOTUYECKHX PSJIOB B
HaclleICTBEHHONM wu3MeHunBocth H. WM. BaBuioBa, ero 3HaueHue i
CEJIEKIIMOHHOU PabOoTHI.

Metoapl cenekunoHHONW paboTel. MCKycCTBEHHBI OTOOp: MAacCOBBIM U
WHIUBUIYAbHBIA.  DJTambl ~ KOMOMHAIMOHHOW  cenekiuu.  Mcnbitanue
npousBoauTesied Mo mnoroMcTBy. OTOOp MO TEHOTHUIY C TOMOIIBIO OLIEHKH
¢dbeHoTuna NOTOMCTBA U OTOOP MO FeHOTHUITY ¢ ToMolIkio aHanu3a JJHK.

HckycCTBEeHHBIH ~ MyTareHe3  Kak  METOJ  CEJEKIMOHHOW  paboThlI.
PanmnanmoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTallMi y KyJIbTYPHBIX
¢opM opranusmoB. lcnonp30BaHME T€HOMHOI'O PEJAKTUPOBAHHUS U METOJOB
pekoMOuHanTHBIX JIHK 1151 mosrydenust iCXOAHOTO MaTepuraia ajisi CEeJIeKIIUU.

[Tomyuyenue MMOJIUIIJIONIOB. BuyTtpuBnnoBas ruOpUaAN3aLIKS.
biu3KkopoACTBEHHOE — CKpelMBaHue, wWin  uHOpuauHr.  HepoactBenHoe
CKpelIMBaHue, Win ayTOpuAuHr. I'erepo3uc u ero mnpuuuHbl. lcrnosb3oBaHue
rerepo3uca B cenekuuu. OtnanénHas ruOpuamsauus. Ilpeononenue Oecroaus
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIIMU PACTCHUM U JKUBOTHBIX. «3e1éHas
DpesonoyuUsy.

CoxpaHeHHE M WU3YYEHUE T€HETUYECKUX PECYpPCOB KYJIBTYPHBIX PACTEHUH H
WX JUKUX PpOAMYEH IS CO3JaHUS  HOBBIX COPTOB M THOpPUIOB
CEIIbCKOXO3SMCTBEHHBIX  KYJIbTYp. M3yuenue, coxpaneHue u  ynpaeieHue
2eHeMUYEeCKUMU Pecypcaml CelbCKOXO3AUCMBEHHBIX U NPOMBICIO8bIX HCUBOMHBIX
8 Yensax YIYUUeHUs Cyuecmeyomux U co30anusi Ho8blx NOpoo, TUHUL U KPOCCO8, 8
MOM 4Hucie ¢ NpPUMEHEeHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeoosvix uoetli U NepCneKmuEHbIX MeXHOI02ULL.

JemoHcTpanuu

[Toptpersr: H. W. BaBumos, M. B. Muuypun, I'. [. Kapneuenko, II. II.
Jlyxpsnenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuubl u cxembl: «L{eHTpBI TPOUCXOKIEHUS U MHOTO00pa3usi KyJIbTYpPHBIX
pacTeHuil», «3aKOH TOMOJIOTHYECKUX PSAOB B HACIEACTBEHHON H3MEHUYHMBOCTHY,
«Metonnl cenexkimmny, «OTnanéunas rudpuausanus», «MyTrareHesy.

JlaGoparopHasi padora «l3ydyeHue copToB KyJbTYPHBIX PACTCHUN U MOPOJ
JIOMAITHUX YKUBOTHBIX).

JlaGopaTopHasi padora «/3yueHrne METO/IOB CEJICKIIUN PACTEHUIN.

IpakTnueckas padora «IIpuBuBKa pacTeHUIN».

IKekypeusi «OCHOBHbIE METOJIBl U JIOCTHIKEHHUSI CEJIEKIUMU PAaCTeHUl U
YKUBOTHBIX (Ha CEJIEKLIIMOHHYIO CTaHILIHNIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATEBHBIM YyYacCTOK, B TEIUIMYHOE XO34WCTBO, B J1AaOOpaTOPHUIO
arpOyHUBEPCUTETA WIK HAYYHOTO LICHTPA)».



Tema 16. BuorexHoJ0rus U CHHTETHYECKAS OMOJIOTUS

OOBEKTBI, HCHOJIb3yEMbIE B OWOTEXHOJIOTMU, — KIJIETOYHBIE U TKAHEBBIC
KYJbTYPBI, MUKPOOPTaHU3MBI, ux XapaKTepUCTHKA. TpaauimonHas
OMOTEXHOJIOTHS:  XJIeOOMeUeHne, IMOIYyYEeHUE KHUCIOMOJIOYHBIX IPOJYKTOB,
BUHOJenne. Mukpoouonornueckuii cuHre3. OOBEKThI MHUKPOOHOJIOTHUYECKHUX
texHonorui. [IpousBoacTBo Oesika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJIOTM M MHCTPYMEHTOB I€JICHANPABICHHOTO MU3MEHEHUS U
KOHCTPYMPOBAHHUSI TEHOMOB C LEJIBIO MOJYyYEHUSI OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiep KallluX He BCTPEUAIOIIMECs B IPUPOIe OMOCUHTETHYECKUE TTYTH.

Kinerounasa unxkeHepusa. MeTonbl KyJIbTYpbl KIETOK U TKaHEW PACTEHUN H
KUBOTHBIX. Kpuobanku. ComaTudeckass TruOpuAu3alus W COMATHYECKUN
sMOpuorene3. lcnonb3oBaHue ramioujoB B CeJEKUMH pacTeHuil. [lonyuenue
MOHOKIOHANbHBIX anmumein. HMcnonvzosanue MOHOKIOHAIbHBIX U NOAUKTOHANbHbBIX
anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
SAUIEKJIETOK U KJIIOHUPOBAHUE XKUBOTHBIX. METO/l TpaHCIIAHTALUU SJIEpP KIIETOK.
Texnonozuu 0300p08IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DA3MHONCEHUSL CENbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMocOMHass W TE€HHas WHXKeHepus. VICKyCCTBEHHBIM CHUHTE3 T€Ha H
koHcTpyupoBanue pekomouHanTHbix JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTmkeHnss W = NEPCHEKTHBBI  XPOMOCOMHOM W T'€HHOM  WHXECHEPUH.
DKOJIOTUYECKHUE U ATUYECKUE MTPOOJIEMbI T€HHON MHKEHEPHUHU.

Menunuackue OuotexHonoruu. [loctrenomuas mudposas meaununa. [11P-
JTarHocTuka. MeTaOoJIOMHBI aHaJIW3, TEHOIICHTPUYCCKUM aHajau3 MpoTeoMa
YeJoBEKa JJIS OLIEHKH COCTOSIHUSI €ro 340pOBbs. M CMoOnb30BaHME CTBOJIOBBIX
kieTok. TaprerHas Tepanusi paka. 3D-OmoumkeHepus mjig  pa3pabOTKU
byHIaMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHM, CO3/IaHUsI KOMIUIEKCHBIX
TKaHEel COoueTaHWEM TEXHOJIOTHM TPEXMEPHOro OMompuHTHHTa W ckaddonaunara
JUISL pENIeHUs 3a/1a4 ePCOHATN3UPOBAHHON METULIUHBI.

Co3nanue BEKTOPHBIX BaKIMH C IEJbI0 O0EeCreueHus] KOMOMHUPOBAHHOM
3amuThl OT Bo3Oyauteneid OPBU, ycraHoBieHHE MOJIEKYJISPHBIX MEXaHH3MOB
¢dbynkunonupoBanusi PHK-cogepkamux BUpYcOB, BBI3BIBAIOIIMX OCOOO OIACHbBIE
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabnuiel u cxeMbl: «Mcnonbp30BaHe MUKPOOPTAHU3MOB B MPOMBIILICHHOM
pou3BOJICTBEY, «KitieTounast umxeHepus», «['eHHast HHXXEHEpHUs».

JlabopaTtopHnasi pa6ora «/3ydeHne 00beKTOB OMOTEXHOIOTHI.

IIpakTnueckas padora «lloydyeHre MOJOYHOKHUCIBIX TPOTYKTOBY.

dKckypcusi «bHOTEXHONOTMA — BaKHEWINAash MPOU3BOJUTENIbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJOTUYECKOE MTPOU3BOACTBO)».

11 KIIACC



Tema 1. 3apoxneHue W pa3sBUTHE 3BOJIOLMOHHBIX NpeACTABJICHHMN B
onoJioruu

OomonnoHHass Teopuss Y. [lapBuna. IIpeAnochUIKM BO3HUKHOBEHUS
napBuHU3Ma. JKU3Hb 1 Hay4dHas nesTenbHocTh Y. JlapBuHa.

JIBrKy1IMe CHUJTbI 3BOJIIOUMH BUIOB 110 Y. J[apBHHY (BBICOKAasi NHTEHCUBHOCTD
Pa3MHOXKEHHS OpPraHU3MOB, HACJEICTBEHHass WM3MEHYMBOCTh, Oopbba 3a
CYILIECTBOBAHKE, €CTECTBEHHBIA U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunrerndecko teopun sBoonuu (CTI). HelTpanbHas
teopusi sBomonuu. CoBpeMeHHas SBOJIOIMOHHAsT Ouoyiorusa. 3HayYeHUe
HBOJIIOLIMOHHON TEOPUH B POPMHUPOBAHUH €CTECTBEHHO-HAYYHON KapTUHBI MHpA.

JdeMoHCTpaMuA

[Toptpetsl: Apuctotens, K. Jlunnent, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Krosee, Y. lapeun, C. C. UerBepukos, 1. 1. llImansraysen, [x. Xonaeun, . K.
benses.

Tabmuubr u cxembl: «Cucrema >xuBoil mnpupoasl (o K. Jlunuer)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanuzm (opmupoBaHus
IPUCIIOCOOIEHUI Yy pacTeHHid u JKUBOTHBIX (1o Jlamapky)», «Kapra-cxema
Mmapuipyta nyremectsus Y. lapsunay, «Haxonku Y. JapBunay, «Dopmbl 00pbObI
3a cyuiectBoBaHue», «llopoasl romyoeit», «MHoOroodpasue KyJlbTypHBIX (PopM
KarmycThl», «[1opopl JOMaITHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. J[lapBuny)», «CxemMa COOTHOIIEHMSI MABMXKYIIMX CHJI 3BOJIIOIUM,
«OCHOBHBIE ITOJIOKEHUS CUHTETUYECKON TEOPUH 3BOJIFOLIM.

Tema 2. MUKpPOIBOIIOLHSA U €€ Pe3yJIbTATHI

[Tonynsiuus Kak 3JIeMEHTapHas €IMHULA 3BOJOUUA. COBPEMEHHBIE METOIbI
OLIEHKM TE€HETUYECKOT0 pa3HooOpaszus M CTPYKTypbl Homyssiuuid. M3meHeHue
reHo(oH/a TOMYyJALMA KaK »3JIEMEHTApHOE DSBOJIOLMOHHOE SIBJICHHUE. 3aKOH
reHeTuyeckoro paBHoBecus JIx. Xapnu, B. BaiinOepra.

DneMeHTapHble (aKTOphl (ABUXKYIIME CHJIbI) HBOIIONMH. MyTallMOHHBIH
npouecc. KomOuHaTuBHas u3MeHUMBOCTh. Jlpelidp reHOB — ciydaiiHbie
HEHaNpaBJieHHblE M3MEHEHMsI 4YacTOT ayjiesied B Homymsiuusx. OQdext
ocHOBaTend. Iggexm oOymuiiounoco eoprviuwika. CHUdCEHUe 2eHemu4ecKo2o
paznoobpasus: npudunsl u cireocmeus. llposenenue s3gpghexma Opeiigha cenog 6
oonvuwux u  manelx  nonyiayusx.  Murpauuud.  M3onsuus  mOMyJISLMi:
reorpadudeckas (IpocTpaHCTBEHHAs), Oroaornyeckas (penpoyKTUBHAS).

EctecTBenHbIii 0oTOOp — HampaBisiommii ¢gakrtop sBomonud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIWHA, CTAOWIM3UPYIOIMIUNA, Pa3pbIBAIOIIHIMA
(nm3pynTtuBHbIi). [lomoBoil 0TOOp. BO3HMKHOBEHHE W HBONIOLUS COLUATBHOTO
MOBEACHUS )KUBOTHBIX.

[Tpucnoco0IeHHOCT,  OPraHU3MOB  KakK  pe3yibTaT  MHMKPOIBOJIIOLIUU.
Bo3HukHOBEeHHE ~ MpUCMOCOOJIEHWH y  opranm3MoB.  Apomopdo3bl U



uanoagantauuu. [Ipumepsl npucnocobseHuil y opranu3mMoB: Mop(hoIOruyecKue,
duznonornueckue,  OMOXUMHYECKHE,  MoBeAeHUYeckre.  OTHOCHUTENBHOCTD
PUCTIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero kpurepun u CTpyKTypa. BumooOpa3zoBaHue Kak pe3yibTaT
MUKpOdBOMIOIMU. M3omsus — kimoueBor (aktop BugooOpazoBanusa. Ilytu u
CIIOCOOBI BUI000Pa30BaHUS: ATOTIATPUYECKOE (reorpaduyeckoe),
CUMIATPUUIECKOE (?KOJIOTUYECKOE), «MTHOBEHHOE (monuIIONIMU3aus,
rubpuau3anus). JJIMTeTbHOCTh BOJIIOIIMOHHBIX MPOIIECCOB.

Mexanuzmbl GOpMHPOBaAHUS OMOJIOTHUYECKOTO Pa3HOOOpa3usl.

Ponb  »BONIOIMOHHONW  OHOJOTMM B pa3pabOTKE HAy4YHBIX METOOB
coxXpaHeHHs1 OMopa3zHooOpazusi. MUKpPOIBOIONMS U KOIBOJIOIUS MMAPA3UTOB U UX
X0351€B. MexaHnu3mbl (OPMUPOBAHUS YCTOMUUBOCTH K aHTUOMOTHKAM M CHOCOOBI
OOpBOBI C HEl.

JlemoHcTpanuu

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

Tabmuupl u cxemsl: «MyTanuoHHasi HM3MEHUYUMBOCTBY, «llomyndnronHas
CTpYKTypa BUAa», «Cxema MmposiBJIeHUs 3aKkoHa Xapan—BaiinOepray, «/Bumwxymme
CHJIbI 3BOJIOLUNY, «DKOJIOrMUecKas W30S MOMYJALUNA CEBaHCKON (openmy,
«['eorpapuueckas M30JA0US  JIUCTBEHHUIBI CUOUMPCKOW U  JIMCTBEHHUIIBI
naypckoiny, «IlomynsiimoHHbIE BOJTHBI YUCIECHHOCTH XUITHUKOB U XKEPTBY, «Cxema
JNEUCTBUS €CTECTBEHHOro o0TO0pa», «PDopmbl OOpHOBI 3a CYIIECTBOBAHHUEY,
«HpycTpualibHbId MenaHu3M», «/KuBble uckonaemsie», «lI0KpOBUTEIBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka AKHUBOTHBIX»,
«®uznonorunueckue aaanrauuny, «lIpucnocobseHHOCTh OpraHu3MoB U €€
OTHOCHUTENBHOCTBY, «Kpurepuu Buma», «Buabl-nBoiiHukn», «CTpyKTypa BuAa B
npupose», «CrnocoOsl BUgooOpazoBanus», «l'eorpaduueckoe BUI000pa3oBaHUE
TpEX BHUIOB JAHJBILEHY», «IKOJOTUYECKOE BHI000pa3oBaHHE BUAOB CHHHUL,
«ITomumonasl pacteHui», «KamycTHo-peneunbiii rTuOpu.

O6opynoBanue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydesia MTHUI[ U
3BEpel C MpUMEpaMH pa3IMYHBIX MNPUCTIOCOOJEHUN, 4Yyuyeiaa NOTUI[ U 3Bepei
pa3HBIX BHJIOB, TrepOapuu pacTeHUd OJM3KUX BUAOB, 0OpPa30BABIIUXCSA
Pa3TUYHBIMH CTIOCOOAMH.

JlabopaTtopnasi paGora «BpIsBIeHHE W3MEHYMBOCTH Yy OCOOEH OJIHOTO
BUJIA».

JlaGopaTopnasi  pabora  «lIpucmocoOneHuss  OpraHu3MOB M HUX
OTHOCHUTEJIbHAS 11eJIECO00Pa3HOCThY.

Jlabopatopuass pabora «CpaBHeHHWE BHJIOB 1O MOPQOIOTUUESCKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIIOLMS U €€ pe3yJibTaThl



Metonbl  HM3ydeHHs MaKpO3BOMIOLMHM. [laneoHTonormyeckue  MeETOJbI
u3ydyeHus oHBomouuu. llepexomgnsie QoOpMbI U (PUIOTEHETUYECKHE  PSAbI
OpraHU3MOB.

buoreorpaduyeckue meTonpl u3ydeHus: sBoitouuu. CpaBHeHUE QIIOpHI U
dbayHbl MaTepukoB U OCTpoBOB. buoreorpaduueckue ob6mactu 3emnu. Bupabi-
SHJEMUKHU U PEIUKTHI.

OMOpHONIOrHYECKUe U CPABHUTEIHLHO-MOP(OIOTHIECKHE METOABl U3YUEHUs
ABOIOLMH. ['€HeTHuecKkue MeEXaHU3Mbl JBOJIOLMM OHTOTE€HE3a M IMOSBJICHUS
HBOJIOLIMOHHBIX ~ HOBIIECTB. ['OMOJIOTMYHBIE W  AQHAJOTUYHBIE  OPraHBbL.
PynuMeHntapubsle  opraHbl W aTaBU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,
OMOXMMUYECKHE W  MaTeMaTUYECKUE  METOJbl  W3Y4YEHUsS  HBOJIIOLUU.
['omonoruunsle reHbl. COBpEMEHHBIE METOAbl MOCTPOEHUs (HUIOr€HETUYECKHUX
JIEPEBLEB.

XPpOMOCOMHBIE MYTAIlMH U 3BOJIIOLUS TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (MpaBuia) 3BOMIONUU. [IpuHyun cmenvl QyHKYUl.
HeoOpatuMocTs 3BomonnH. AfanTuBHas paauanvd. HepaBHOMEpPHOCTh TEMIIOB
DBOJIIOLIHH.

JlemoHcTpanuu

[Toptpetsl: K. M. bap, A. O. Koanesckuii, @. Mromiep, 3. ['ekkenb.

Tabmuubl U cxembl: «DUIOreHETHUECKUN DSl JIOMIAN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creronedanb»,  «Punuoduts»y,  «CemeHHBbIE
nanopoTHukn», «buoreorpaduueckue 30HB 3emim», «Jlpeiid KOHTHHEHTOBY,
«Penuktery, «HadanmpHble cTaauu 5SMOPHOHAIBHOTO PA3BUTHS TMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBIE OpraHby, «PyIHMMEHTHI»,
«ATaBU3MB»Y, «XPOMOCOMHBIE HA0Opbl 4YEJIOBEKa M IIMMIIaH3e», «lJIaBHbIE
HaIpaBJICHUS 3BOJIIOIUNY, «O0I1IHe 3aKOHOMEPHOCTH 3BOJIFOLII.

O6opynoBaHue: KOJUICKIIUU, TepOapuu, MYJSDKA HCKOMAEeMbIX OCTAaTKOB
OpPraHU3MOB, MYJISI>KM TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PyJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKLIIUA HACEKOMBIX.

Tema 4. IIpoucxoxaenue U pa3BuTHE )KU3HA HA 3emJie

HayuHble TUMoTe3bl NPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOTeHe3 H
nancrnepmusi. JJoHayuHble TPEACTaBICHUS O 3apOXKIECHUU KU3HU (KPEallMOHU3M).
['unore3a NOCTOSHHOTO CaMO3apOKIEHUS KU3HU U €€ ONpoBepkeHHeE onbiTaMu D.
Penu, JI. Cnnannanuanu, JI. [Tactepa. [Ipoucxosxaenne >kM3HU U aCTPOOUOJIOTHSI.

OcHOBHEIE STAaIlbI HEOPTraHUYECKOU DBOJIIOIUH. [Lmanerapuas
(reosoruueckas) SBOJIONUSA. XHMHYECKas OHBOJTIONHSA. AOHWOTCHHBIM CHHTE3
OpraHWYecKux BemecTB W3 Heopranuueckux. Ombsir C. Mumiepa u I'. FOpm.
OOpazoBanue monuMepoB u3 MoHoMmepoB. Koarepsatnas rumoresa A. .
Onapuna, runore3a nepBuyHoro oyiabona Jlx. XomnaeitHa, reHeTUYECKasi TUIOTE3a
I'. Ménnepa. PubGozumsl (T. Yek) m rumoreza «mupa PHK» V. T'mnbepra.
dopMupoBaHuEe MEMOPAH U BOSHUKHOBEHHE MTPOTOKIICTKH.



HUctopust 3emuin U Meroabl €€ wu3zydeHUs. VIckomaemble OpPraHMYECKHE
octaTkd. ['eoxpoHomoruss u e€ wMeronapl. OTHOcUTENbHasE H aOCOIIOTHAsS
reoxpoHosiorus. ['eoxpoHosorndyeckas 1mKasua: 30Hbl, 3pbl, IEPUOJIBI, TOXH.

HavanpHble 53Tambl OpraHW4YecKo HBomtoLMH. [losBIEHHME U HBONIOLHUA
NEPBBIX KJIETOK. DBOMIONUSA MeTabonu3Ma. BO3HUKHOBEHHE MEPBBIX HYKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIIIIEHKU KaK aHaJOT MEepPBbIX Ha 3emiie COOOIIECTB.
Crpomatonutsl. [IpokaprOThI U 3YKapUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpPYCOB. lIponcxoxkaeHrne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHHE
OCHOBHBIX I'PYINI MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE 3Tallbl 3BOJIOLNMM BBICHIMX pacTeHuil. OCHOBHBIE apoMOp(hO3bl
pactennii. Bpixox pacrenmii Ha cymy. llosiBIeHME CHOpPOBBIX pPAacTEHHU U
3aBoeBaHre uMHU cymu. CemeHHble pacTeHus. [IpouCXOKIEeHHE IIBETKOBBIX
pacTEHU.

OCHOBHBIE 3Tallbl 3BOJIOLMH KUBOTHOTO Mupa. OCHOBHBIE apOMOP(O3bI
XKUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSBICHHE COBPEMEHHBIX
tumnoB. [lepBbie XOpa0OBBIE KUBOTHBIE. JKU3Hb B BOJE. DBOJIIOIHUS TTO3BOHOYHBIX.
[Tpoucxoxnenue ampuduii u pentuiauil. [IpoucxoxkneHne MICKONUTAIOMUX U
ntul. Ilpunnun kimoueBoro apomopdoza. OcBoeHue OECIO3BOHOYHBIMH U
MO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pasputne xu3HM Ha 3emMie IO dpaM M IEepUoAaM: apxeu, MPOTEPO30W,
majgeo30i, Me3030M, KaitHO30¥. OOmas XxapakTepucTHKa KiIuMara |
reoJIOrMYeckux mporeccoB. llosiBieHHe W pacuUBET XapaKTEPHBIX OPTraHU3MOB.
VYrieobpa3zoBaHue: €ro yclIoBUs U BIMSHUE HA Ta30BbIi COCTaB aTMOC(hEPHI.

MaccoBbie BBIMUPAHUSI — IKOJIOTHYECKUE KPU3UCHI Mpouuioro. [Ipuuunel u
CJIIECTBUSA MAacCCOBBIX BbIMHpaHH. COBPEMEHHBIM IKOJOTHYECKUN KPHU3UC, E€r0
ocobennoctu. [Ipobrnema coxpanenus 6MopasHo0Opasus Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudeckoro mupa. [IpuHiumnel krnaccudukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JleMoHCTpauumn

[Toptpersr: ®. Penn, JI. Cnamnanuanu, JI. [Tactep, U. 1. Meunukos, A. W.
Omnapun, Ix. Xonaeln, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmuier u cxemsl: «Cxema ombita @. Penny», «Cxema onbita JI. Ilactepa mo
M3YUYCHHUIO CaMO3apOXKJeHUsl Xu3HW», «Cxema ombita C. Mwumiepa, I'. FOpuy,
«JTanbl  HEOPraHWYECKOW  JBOMOUMM»,  «[ eoXpoHonormyeckas  MIKaIay,
«HauanpHble 3Tanbl OPraHUYECKOW IBONIONUNY, «CxeMa 00pa3oBaHUS dYKApUOT
nyTéM cumoOnoreHeza», «Cucrema XKUBOW TpHPOABD», «CTpoeHue BUPYCAY,
«Apomopdossl  pacrenuity, «PuHHOGUTHY, «OTHOKIECTOUYHBIE BOJOPOCINY,
«MHoroxkiierounsle Bogopocinw», «Mxwn», «llamopotHukm», «l'oocemMeHHbIe
pactenus», «Opranbl IBETKOBBIX pacTeHui», «(Cxema pa3BUTHS KUBOTHOIO
Mupay, «ApomMopdossl KUBOTHBIXY», «lIpocteiimme», «KumedHomnomocTHbIEY,



«Ilmockue YepBU», «YneHucToHorue, «PEIOBI, «3eMHOBOIHBICY,
«IIpecmbikaromuecs», «lItuuppy, «Muekonuraromue», «Pa3Buthe XKuU3HU B
apXeucKou ape», «Pa3BUTHE )KU3HU B NMPOTEPO3OMCKOU Ipe», «Pa3Butue Ku3HU B
MAJIE030UCKOMN 3pey», «Pa3BUTHE )KU3HU B ME3030MCKOM 3pe», «Pa3BUTHE )KU3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsl CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repOapuu pPACTCHUN Pa3IMYHBIX OTAEIOB, KOJUICKIIHH
HACEKOMBIX, BIIAKHBIE MPENAPAThl )KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUICKIIUH
WUIJIOKOXKUX, CKEJIEThl IMO3BOHOYHBIX JKMBOTHBIX, Yyyejla NTULl U 3BEpEu,
KOJUICKIIUM OKAaMEHEJIOCTEH, TMOJIE3HBIX MCKOMAEMbIX, MYJSDKH OpPraHUYeCKHUX
OCTaTKOB OPTaHU3MOB.

BupryaabHaa JabopatopHast paGora «MoaenupoBaHHE — ONBITOB
Munnepa—tOpu no u3ydeHnto abMOreHHOTO0 CUHTE3a OPTaHUYECKUX COSAUHEHUM B
NEepPBUYHOM aTMOchepey.

JlabopaTtopnasi paGora «/3yueHue M omnHMcaHuWE MCKONAEMbBIX OCTAaTKOB
JIPEBHUX OPTaHU3MOB).

IIpakTnueckass padora «M3ydueHne 0COOEHHOCTEH CTPOCHUSI PACTECHUIM
Pa3HBIX OTAEIOBY.

IIpakTuyeckas padora «/3yyeHue oCOOEHHOCTEH CTPOEHUSI MTO3BOHOYHBIX
YKABOTHBIX».

Tema 5. [IpoucxoxkaeHune 4eji0BeKa — AHTPOIOTeHe3

Paznensl 1 3agaun aHTpONOIOruy. MeTOoIbl aHTPOIIOJIOTHH.

CraHoBJIeHHE TPEACTABICHUN O MPOUCXOXKICHUU 4YeJOBEKa. PelnnruoszHbie
BO33peHus. COBpEMEHHbIE HAYYHBIE TEOPUU.

Cx0ACTBO yenoBeKa ¢ KUBOTHBIMU. CHCTEMATUYECKOE MOJI0KEHUE YEIOBEKA.
CBunerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMH:  CPaBHUTEIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU310I0r0-OMOXUMHUYECKHUE,
noBesieHuUeckre. OTanyus 4elnoBeKa OT KUBOTHBIX. [IpsIMOXOkKIEHUE U KOMIUIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3Ta U BTOPOW CHUTHAJIBHOU
CHUCTEMBI.

JIBrkymue cuiibl ((akTopbl) aHTPONOreHe3a: OMOJIOrHYecKre, COlUaIbHbIE.
CooTHotieHrne OMOJIOTHYECKUX U COIUATIBHBIX (DaKTOPOB B aHTPOTIOTEHE3E.

OcHOBHBIE CTaJAWM aHTpOIOreHe3a. PaHHHWE YenoBEeKOOOpa3HbIe O00E3bSHBI
(TPOKOHCYJIBI) ¥ pAHHUE TTOHTHIBI — OOIIHE TPEIKH YeTOBEKOOOPA3HBIX 00€3bsH U
Troied. ABCTPAJIONIUTEKU — JIBYHOTHE MPEIKHU JIIoAehH. UemoBeK yMelnblil, IepBbIC
M3TOTOBIICHUS OPYAUN TpyHa. YenoBeK MPAMOXOMSAIIMN U MEPBBIA BBIXOJ JIOACH
3a  mpenensl  Adpuku. YenmoBek reimenbOeprckmii — - oOmMMEA  MPEoK
HEAHJEPTAJIbCKOTO YEJIOBEKA M YEJIOBEKA PasyMHOro. YenoBeK HeaHIAEpTalbCKUN
KaK BHJ JIIOJEH XOJOAHOTO KJIMMaTra. YeloBeK pa3yMHbIM COBPEMEHHOIO THIIA,
JIGHUCOBCKUM 4YEJIOBEK, OCBOEHHE KOHTHMHEHTOB 3a mpeaenamMu AdQpuku.
[TaneoreneTrka u najseoreHOMHUKA.



OBOMIONMS COBPEMEHHOTO YeloBeKa. EcTecTBEHHBI OTOOpP B MOMYJNSLMSIX
yenoBeka. MyTalmoHHBIH mporecc U noaumopdusmM. [lomymsiuoHHbIE BOJHBI,
npeiid reHoB, murpanus U «3(PQGeKT ocHOBATENS» B MOMYJSIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckne pacel. [loHarue o pace. bonblume pacel: eBponeouaHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANIbHASs),  MOHTOJOWAHAsS
(a3maTcko-aMepuKaHcKas). BpemMs u myTu paccelieHHs 4YelOoBeKa IO IJIaHETe.
EnuHcTBO  dyenoBeuecknx — pac. HayuHas  HECOCTOSITENBHOCTH  pacu3Ma.
[Ipucnoco6eHHOCTh YeNoBeKa K pa3HbIM YCJIOBUSIM OKpY)KAroUIeH Cpeibl.
Bnusnue reorpaduueckoil cpeapl W Apeiida reHoB Ha Mopdosoruio u
(PM3HOJIOTHIO YETIOBEKA.

MexaucuMiuiiHapable  MeTobl B (usnueckoil  (OMOIOTHYECKOM)
AHTPOIIOJIOTMM.  OBOJIOLMOHHAs  aHTPOIIOJIOTMS. W [AJIC0AaHTPOIIOJIOT S
YeJIOBEUECKUX NOIMYJSUui. bruoconnanbHble HCCIENOBaHUS MPUPOJBI YEJIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOITMYECKOT0 M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpauun

[Toptpersr: Y. {apsun, JI. Jluku, . . Porunckuii, M. M. I'epacumos.

Tabmunp! 1 cxembl: «MeToIbl aHTPONOJOTun», «['0JJIOBHON MO3T uerIoBeKay,
«YenoBexkooOpa3Hble 00€3biAHb, «CKeleT YeIoBeKa M CKEJeT IIMMIIaH3e»,
«PyIMMEHTBI M aTaBU3MBbD», «J{BHKyLIUE CUJIBI AHTPOIIOTE€HE3a», « IBOIIOLUOHHOE
IpPEBO  YENOBEKa», «ABcTpamonurek», «YenoBek  ymensli», «YenoBek
MPSIMOXOAIINIY, «JleHncoBckui yenoBek» «Heanaepranbsupbny, « KpoMaHbOHIBD?,
«IIpenku yenoBeka», «Tarbl HIBOJIFOLUN YEJTOBEKA», «Pacel yenoBeka.

O6opynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TIPeAMETOB MaTepualibHOU
KyJIbTYpbl ~TPEIKOB 4YeloBeKa, penpoaykuuu (pororpadum) KapTUH C
MU(DOTOTHYECKUMH W OHOJEHCKUMH CIOKETaMHM TPOMCXOXKICHHUSI YEJOBEKa,
¢doTtorpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BEKa, MOJIENb
yeperna 4YejJoBeKa M 4epena I[IMMIIAH3€, MOJENb KHUCTH 4YEJIOBEKa W KUCTH
HIMMITaH3€, MOJENH TOPCA MPEIKOB YEIIOBEKA.

JlaGopaTopnasi padora «l3yueHne OCOOEHHOCTEW CTpPOEHHUS CKeJeTa
YEJI0BEKA, CBA3AHHBIX C MPSIMOXO0XKIECHUEM.

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aJalTalNi YeIIOBEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB H
HA0OPTraHU3MEHHBbIX CHCTEM € OKpY KaloLiel cpenoi

3apoxaeHre U pazBuTue 3kojoruu B Tpyaax A. I'ym6onbara, K. @. Pynbe,
H. A. CesepuoBa, J. I'ekkensi, A. Tenciu, B. H. CykauéBa. Pa3gensl u 3amauun
9K0J0TuH. CBSI3b SKOJIOTUU C IPYTUMH HAyKaMH.

Metoasl sxonoruu. [loneBble HaOmoAeHUA. DKCIEPUMEHTHI B HKOJIOTHU:
npUpoAHbIE W JabopaTtopHbie. MolenupoBaHre B OKOJOTUU. MOHUTOPHUHT
OKpY>KarolIel Cpeibl: JIOKAIbHBIN, peTHOHATLHBIN U TJI00ATBHBII.



3HaYeHUE OKOJIOTMYECKUX 3HAHUM IS 4YeJIOBEKa. DKOJOTHYECKOe
MHPOBO33PEHNUE KAK OCHOBA CBSA3€W 4YenoBeuecTBa ¢ npuponon. GopMmupoBaHue
HKOJIOTUYECKOM KYJIBTYPhI U SKOJIOTUYECKON TPAMOTHOCTH HACEICHUSI.

JleMoHCTpaIMuA

[Toptpetsi: A. I'ym6onbar, K. ®@. Pynse, H. A. Ceepuios, O. ['exkenb, A.
Tencnu, B. H. Cykaués.

Tabmunpl 1 cxembl: «Pa3gensl 3Koaorun», «MeToasl 3KoIorun», «Cxema
MOHUTOPHUHTA OKPYKAOIIEN CPEABDY.

JlabopaTopHuast padora «3yuenue METOJ0B AKOJIOTHYECKUX
WCCIIEOBAHUI.

Tema 7. Opranusmsl U cpea O0MTAHUSA

DKOJIOTHYECKHE (PaKTOPbI U 3aKOHOMEPHOCTH UX naencTus. Kiaccupukanms
HKOJIOTUYECKUX (PAKTOPOB: a0MOTUYECKUE, OMOTHYECKHE, aHTpOoNOreHHble. Oo1ue
3aKOHOMEPHOCTH JEUCTBUS 3KojJormueckux Qaxrtopos. IlpaBuno munumyma (K.
[npenrens, 0. JInOux). TonepaHTHOCTh. ODBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBbl.

Abuotnueckue (¢pakropel. CBeT Kak sKonorudeckuid akrtop. JleiicTBue
Pa3HBIX YYaCTKOB COJIHEYHOTO CIIEKTpa Ha OPTaHHU3MBbI. DKOJIOIMYECKUE TPYIIIbI
pacTeHMH M JKUBOTHBIX II0 OTHOLIEHMIO K cBeTy. CHUTrHaJIbHAas poJIb CBETA.
DoTONEPUOIU3M.

Temneparypa kak oskonorumdyeckuid (axrtop. J[leiicTBue TemrepaTypbl Ha
opraHu3Mbl. [ToiKWIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocth kak skojorumdeckuin daktop. Ilpucmocobiienuss pacteHuit K
NoJAJIep)KaHUI0 BOJHOro Oananca. Knaccudukanuss pacTeHUH MO OTHOLIEHUIO K
Boze. [IpucnocoOnenust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKUMA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYyILHAs, MOYBEHHAs,
ryOMHHAs  TOJNOYBEHHAs,  BHYTpUOpraHusMmeHHas.  DU3HKO-XUMHUYECKHE
0COOEHHOCTH cpell oOuTaHusi opraHu3MoB. IIpucrnocoOneHuss OpraHusMoB K
YKU3HU B pa3HbIX CpeJiax.

buonornueckne putMbl. BHemHne u BHyTpeHHUME pUTMBI. CyTOYHBIE H
roauunbie puTMbL. [IpucnocoOIeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUM KU3HMU.

Kusznennsie @opmbl opraHu3MoB. [loHsiTue O JKHU3HEHHOW (Qopme.
Kuznennsie POpMbI pacTeHU: 1E€pPEeBbs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJIETHHE
TpaBbl, OAHOJETHHE TpaBbl. JKHU3HEHHbIE (POPMBI KUBOTHBIX: TUIPOOHOHTHI,
reo0HOHTHI, a9pOOMOHTHI. OCOOEHHOCTH CTPOSHUS U 00pa3a KU3HH.

buotnueckue  daktopel.  Bumbl  OMOTHYECKMX ~ B3aUMOJICUCTBHIL:
KOHKYPEHIUS, XUIIHUYECTBO, cUMOM03 U ero (opmsl. Ilapasutusm, koomneparus,
MyTYyaju3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJieOHn4ecTBo). Herpodpuueckue
B3aUMOJICUCTBUS  (TommYeckue, (Qopudeckue, ¢adbpuueckue). 3HAUCHUE



OMOTHYECKHX B3aUMOACHCTBUH JUIsl CYIIECTBOBAHMS OpPraHU3MOB B Cpefe
obutanus. [IpUHIMI KOHKYPEHTHOTO UCKITIOUEHUS.

JleMoHCTpanun

Tabmunpl 1 cxeMbl: «Okosornueckue (akTopsl», «CBETOBOH CIEKTPY,
«OKOJOTUYECKHE TPYIIBI JKUBOTHBIX IO OTHOUIEHHUIO K CBETY», «TeIIOKpOBHBIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >XUBOTHBIE», «DHU3MOJIOrMYECKUE aJlanTaluu
XKUBOTHBIX», «Cpenbl OOWTaHHS OpPraHu3MOB», «bHOJOrMYECKHE PUTMBIY,
«Kuznennole  Qopmbel  pactenuit», «KuszHeHHbIE  (GOPMBI  KHUBOTHBIXY,
«9KocucTEMa MMPOKOJIMCTBEHHOIO JIECay», « IKOCHCTEMA XBOMHOIO Jecay, «Llenu
nuTaHus», «XumHuuectBo», «llapasutusm», «Konkypenuus», «Cumo6mu03»,
«KommeHncanuzmy.

O6opynoBanue: repOapuu pPacTeHUNM U JKUBOTHBIX, MPUCHOCOOJEHHBIX K
BIMSHUIO Pa3jM4YHBIX OSKOJOTMYECKHX (DaKTOpoB, repOapuu CBETOJIOOUBBIX,
TEHEJNIOOUBBIX U TEHEBBIHOCIIMBBIX PACTEHUN, CBETOJIOOMBBIC, TEHENIOOUBHIE U
TEHEBBIHOCJIMBbIE KOMHATHBIE PACTEHMS], TepOapUU U KOJUIEKIIUU TETUIONIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PAaCTEHUM, dydesia NTULl U 3Bepel, repOapuu
pacTeHuil, OTHOCSIMXCA K TUrpoduraM, kcepopuram, mMe30puTaM, KOMHATHBIC
pacTeHMsl NaHHBIX IPYMI, KOJJIEKLIUU XKUBOTHBIX, OOMTAIOIIMX B pa3HBIX Cpenax,
repbapuu M KOJUIEKUMU PACTEHUH M JKMBOTHBIX, OOJaJalOMIUX dYepTaMu
IPUCIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBUH KU3HU, TrepOapuu M
KOJUIEKIIMU PACTEHHM M JKUBOTHBIX PA3IMYHBIX >KM3HEHHBIX (POpPM, KOJUIEKIUU
KUBOTHBIX, YYACTBYIOIIHUX B PA3IIUYHBIX OMOTHUECKUX B3aUMOJIEUCTBUSAX.

JlabopaTtopuasi padora «BpIsiBIeHHE TMPUCTOCOOTICHUN OpPraHU3MOB K
BIIUSTHUIO CBETA.

JlabGopaTopnasi paGora «BpisBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BJIUSIHUIO TEMIIEPATYPHD».

JlabopaTopnasi pa6ora «AHATOMUYECKHE OCOOCHHOCTH pAaCTECHUN U3
Pa3HBIX MECT OOHUTaAHUS.

Tema 8. IKo10rust BUAOB U MOILYJIA UM

DKOJIOTMYECKHE  XapaKTePUCTUKH  TOMYJISALHH. [Monynsuua  Kak
Oounonoruyeckas cucreMa. Poib HEOTHOPOAHOCTU Cpelibl, PU3NUECKUX OAPHEPOB U
0COOEHHOCTEM OMOJIOTUU BUIOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOM CTPYKTYpPbI
nonyisauuid. OCHOBHBIE TOKa3aTead MOMYJISIUMU: YHUCIEHHOCTb, IUIOTHOCTD,
BO3pacTHasi U TIOJIOBasi CTPYKTypa, pOXKIAeMOCTb, MPHUPOCT, TEMI pPOCTa,
CMEPTHOCTb, MUTPALIUSL.

OKoJiornyeckast CTpykrypa nonyiasund. OLieHKa YUCIEHHOCTH MOIYJISIIUH.
JluHaMuKa momyssiuu U €€ peryisinus. broTudyeckuii MOTeHIMAN MOMYJISLUH.
MopnenupoBaHue JMHAMUKY onyJisinuy. KpuBble pocTa YHCIEHHOCTH MOITYJISILUY.
KpuBble BbDKHMBaHUS. Perymnsiius YUCICHHOCTH NOMYJSUUNA: poJib (HaKTOPOB,
3aBUCSIIMX U HE 3aBUCSAIIUX OT TUIOTHOCTH. DKOJIOTHYECKUE CTPATETUU BUJIOB (T- U
K-ctparerun).



[Tonsitue 00 sKkomornyeckoil Huime Buaa. MecrooOutanue. MHoromepHas
Mozenb dkosormdeckon HumM Jx.M. XatumHcona. Pa3zmepsl skosormdeckon
Huiy. [loTeHnnanbHas U peaaTn30BaHHAas! HUILIY.

Bua kak cucrema nonynsuuid. Apeansl BUIOB. BHIBI M UX KU3HEHHBIE
CTpaTEruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTH TIOBEJICHUSI WU MUTpaluid >KUBOTHBIX. buosorundeckue
WHBa3UM YyKEPOJIHBIX BUJIOB.

JleMoHCcTpaIMuA

[Toptper: Jx. M. XaTuyuHCOH.

Tabmuubl U cxembl: «IKOJOTHYECKUE XapAKTEPUCTUKU MOMYJSLUNY,
«IIpocTpaHcTBEeHHasi  CTpyKTypa mnomyjsiquum», «Bo3pacTHble  NHpaMubl
nonyysiiun», «CKOPOCTh  3aceleHUss TMOBEPXHOCTH 3eMJIM  Pa3IMuHbIMU
opranuzmammn», «Mogeins 3xonorndueckor Humu /. M. XatunHcoHay.

O6opynoBanue: repdapun pacTeHUM, KOJJICKIIUU )KUBOTHBIX.

JlabopaTtopnass pabora  «lIpucnocobneHus ceMsilH  pacTeHHil K
PACCEIICHUIOY.

Tema 9. IKo10rus cO00IIECTB. IKOJOTHYECKUE CHCTEMBI.

CoobmiectBa opranu3moB. buoneHoz u ero crpykrypa. CBsi3u Mexay
OopraHu3Mamu B OUOIIEHO3E.

Okocucrema Kak oTkpbiTas cuctema (A. Jx. Tencnu). dyHKUMOHAIBHBIE
OJIOKM OpraHM3MOB B JKOCUCTEME: MPOAYLUEHThl, KOHCYMEHTBI, PEIYyLICHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue uenu u cetd. AOHOTHYECKHE OJIOKH
skocucteM. [TouBbI U Wbl B 3KOcHCcTEMax. KpyroBopoT BEHIECTB M TOTOK SHEPTUU
B DKOCUCTEME.

OcHOBHBIE  TIOKa3aTeaud  dKOCUCTEMBl. bumomacca u  mpomykuus.
DKOJIOTMYECKUE MUPAMHUJIbI YhCell, OMOMAaCChl U SHEPTHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKieccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W UX TMPUYUHBL. AHTPOINOIEHHbIE BO3JCUCTBUS Ha
cykueccuu. KnnmakcHoe cooOmiectso. bruopasznoodpasue u noaHoTa KpyroBopora
BEILECTB — OCHOBA YCTOMYMBOCTU COOOIIECTB.

[IpupoaHbIe 3KOCUCTEMBL. JKOCUCMEMbL 03ED U peK. DKocucmembl Mopeti U
oKeanos. IKocucmemvl MyHOp, J1ecos, cmenet, NYCMmulHb.

AHTpOIIOTEHHBIE 3KOCUCTEMBI. Arposkocucrema. ArpoueHo3. Paznmuus
MEXK]Ty aHTPOIIOTEHHBIMU U MPUPOJHBIMU IKOCHCTEMaMHU.

YpOoskocuctembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteMm. [opoackas
bropa u ¢dayna. CuHaHTpomm3alus TOPOJACKOW ¢ayHbl. buonormdyeckoe wu
XO35IIICTBEHHOE 3HAaYEHHUE arpO3KOCHUCTEM U YPOOIKOCHUCTEM.

3akoHOMepHOCTH (HOPMUPOBAHUSI OCHOBHBIX B3aMMOJCHCTBHUI OPTraHU3MOB B
sKkocuctemax. Ponb kackaonoco 3gpgexma u 6udo8-30ughukamopos (Kirouesvix
6U008) 6 QyHKyuonuposanuu sxkocucmem. llepeHOC SHEPTUU U BEIIECTB MEXKIY



CMEXKHBIMU 3KOCUCTEMAaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCIIOBUSIX €CTECTBEHHBIX U AHTPOIION€HHBIX BO3CUCTBUM.

Mexanuszmol 68030€eUcCmeus 3azps3HeHul PA3HbIX munos Ha
CcyOOp2aHUBMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTNEMHOM YPOBHSIX,
OCHOBbL  JKOJIO2UYECKO20  HOPMUPOBAHUSL — AHMPONO2EHHO20  B030€lCMBUSL.
MeTon0510T1s MOHUTOPUHTA ECTECTBEHHBIX M AHTPOITOTEHHBIX SKOCUCTEM.

JleMoHCTpanun
[Toptpert: A. JIx. Tencau.
Tabmuupr u  cxeMbl:  «CTpykTypa  OuoleHO3a»,  «DKOCUCTEMaA

HIMPOKOJIUCTBEHHOTO Jiecay, «IKOCUCTEMa XBOMHOTO Jjecay, «DYyHKIMOHAIbHbIE
TPYINbl OPraHU3MOB B 3KOcUCTEeME», «KpyroBopoT BEmIECTB B 3KOCHCTEMEY,
«Ilenu nutanus (mactOUIHAs, NETPUTHAS)», « IKOJIOTHYECKAsI MUPAMUAA YUCEID»,
«IKonoruyeckas nupamuyia OUOMACChl», «IKOJIOTHUECKasi MUpaMuia SHEPTUNY,
«O0pazoBanue 6onoTa», «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxapa», «KocucTemMa 03epa», «ArpoueHo3», «KpyroBopor BemecTB u MOTOK
SHEPruM B arpoiieHo3e», «[Ipumepsl ypOboskocucTeM.

O6opynoBanue: repOapruu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydesia MTHUI[ U
3Bepeit, repOdapuu KyJIbTYPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
DKOCUCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanue ypo03KOCUCTEMBD».

JlaGopaTopuasi pa6ora «M3ydeHue pazHOOOpa3usi MEJIKUX TOYBEHHBIX
YJICHUCTOHOTHUX B Pa3HbIX SKOCUCTEMAX).

IKCKYypeHusi «DKCKypCHUsl B TUIUYHBIN OuoreorieHo3 (B qyOpaBy, OEpe3HSK,
SJIbHUK, HA CYXOI0JIbHBINA UM TOMMEHHBIN JIYT, 03€pO, OOJIOTO).

IKCKYpcusi «DKCKYpCHUsl B arpodKocHCTeMy (Ha Mojie WIM B TEIUIMYHOE
XO3SICTBO)Y.

Tema 10. buocdepa — riodanbHas 3KOCUCTEMA

buochepa — oOmennanerapHas 000J04YKa 3eMIIM, TJI€ CYIICCTBYET HIIH
CyILLECTBOBaJa >kKM3Hb. PazBuTHe npeacrtaBieHuii o ouochepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepuaackoro o 6uocdepe. O6nactu ouocdepst u e€ coctan. JKupoe
BelecTBO Orocdepsl U ero GyHKIUH.

3aKOHOMEpPHOCTH cyliecTBoBaHus Ouocdeppl. OcodbeHHOCTH Ouochepsl Kak
rI00aJIbHOM dKOCUCTeMBI. J[nHamudeckoe paBHoBecue B Onocdepe. KpyroBopotst
BEILECTB U OMOT€OXMMHUYECKHE LUKIIBI (YIiiepojaa, a30Ta). PUTMUYHOCTh SIBIEHUMN
B Ouocdepe.

3oHanbHOCTh Ouochepnl. [lonstue o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYH/Ipa, XBOMHBIC JIeca, CMEIIaHHbIE U ITUPOKOJIMCTBEHHBIE JIeCca, CTETH, CaBaHHBI,
ITyCTBIHH, TPOIIMYECKHUE JIECA, BBICOKOTOPbs. KimmMar, pacTuTenbHbIN U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa U QYHKIHS )KUBBIX CUCTEM, OIICHKA UX PECYpPCHOTO MOTEHIIMAJIA U
onocdepHbIX PYHKITUI.



JleMoHCTpanun

[Toptpetsi: B. 1. Bepnaackuii, 3. 3rocc.

Tabmumpr u cxemsl: «l'eocdepsr 3emnm», «KpyroBopoT asora B mpupoae»,
«KpyroBopoTr yrnepoga B mpupone», «KpyroBopor kuciopoma B IPHUPOIEL»,
«KpyroBopoT Boabl B mpupoje», «OcHOBHbIe OMOMBI cymmny, «KinMarnueckue
nosica 3emu», «TyHapa», «Taiiray, «Cmemansasiid jgecy, «InpokoInCTBEHHBIN
necy, «Crenby, «CaBanHay, «Ilyctbinsay, « Tponudeckuii jiecy.

O6opynoBanue: repbapuu pacTeHU pa3HbIX OMOMOB, KOJIEKIIMH >KUBOTHBIX.

Tema 11. YesnnoBek M OKpy:xa0OIIaf cpeaa

OKOJIOTUYECKUE KPU3UCHI M WX NpUYMHBL. Bo3nelicTBue dYenoBeka Ha
onochepy. 3arps3HeHuwe BoO3mymrHOW cpenasl. OxpaHa Bo3ayxa. 3arps3HEHHE
BOJIHOUW cpeapl. OxpaHa BOJHBIX pecypcoB. Pazpymenne mnouBbl. OxpaHa
IIOYBEHHBIX pecypcoB. MI3MeHeHne KinMara.

AHTpOIIOT€HHOE BO3JICIICTBUE HA PACTUTEIBbHBIA M KUBOTHBIA MuUp. OxpaHa
PACTUTENBHOTO M XUBOTHOTO MHpa. OCHOBHBIE NPUHLHUIIBI OXPaHbl MPUPOIBI.
Kpacaesie xHuru. Oco0o oxpansemblie npupojanbie Ttepputopun (OOIIT).
borannueckue cajpl U 300J10THYECKUE TAPKU.

OCHOBHbBIE TPUHIUIIBI YCTOMYMBOIO PA3BUTHUSL UYEIOBEUECTBA U MPUPOIBI.
PanmonaneHO€  MPHUPONONOSB30BAaHME U COXpPAaHEHHE  OMOJOTMYECKOTO
pazHooOpasust 3emiu. OOIME 3aKOHOMEPHOCTH TJI00ABHBIX SKOJIOTHYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €r0 BEPOATHBIE TOCIEICTBU.

Pa3Butrie METOJIOB MOHUTOPUHIA PA3BUTHUS ONACHBIX TEXHOTE€HHBIX
npoueccoB. Cucmemmuvie uccieo0o8anus nepexooa K pecypcocbepezarowel u
KOHKYPEHmMOCnocobHoll anepeemuke. buonozuueckoe pasnoobpasue u buopecypcawi.
Hayuonanvuvie ungopmayuonnvie cucmemol, obecneyugaroujue 00Cmyn K
uHgopmayuu no  cocmoAHul0 OMOENbHbIX U008 u Ikocucmem. (OcHoBbI
sKopeadbuIumayuyu dKocucmem U Ccnocooos 060pvObl ¢ OUONOBPEIHCOCHUAMLU.
Pexoncmpykyus mopckux u HazemHbix 5KOCUCHEM.

JleMoHCTpauumn

Tabmuubl W cxembl:  «3arpsi3HeHHEe  atMocepb»,  «3arpsi3HEHHe
ruapocdeps», «3arpsizHeHue nouBb», «llapHukoBbll  3dPexT», «Ocobdo
OXpaHseMble MPUPOIHBIE TEPPUTOPUNY, «MOJEIN YIPABIIEMOIO MUPAY.

O6opynoBanue: ¢otorpaguu OXpaHSEMbIX pPACTEHUUW M >KUBOTHBIX KpacHoii
kHuru Poccutickon @enepanuu, KpacHol KHUTH pervoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOTYU HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OOy4YalONIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsl: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPaMMBI IO OHOJIOTHH
BBIJICJICHBI CIIEAYIONIME COCTABISIONINE: OCO3HAHME O0YYAIOIIMMUCA POCCUICKON
IPAXKIAHCKON UJIEHTHYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CAMOONpEACNICHUI0, Haluuyue Mmomusayuu K OOYYEHUIO  OHMOJIOTUH,
yeneHanpasienHoe pazeumue BHYTPEHHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPaAUIUNA Pa3BUTUS OHOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJACTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haauyue NpasoOCO3HAHUA  DKOJIOTHUYECKOU
KYJBTYPbI, CHOCOOHOCMU CMAasums eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBbI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHM C
TPAAULUOHHBIMUA POCCUICKHUMU COLUOKYJIBTYPHBIMU, HCTOPUUECKUMU U TyXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMHU, MPUHATHIMU B OOIIECTBE IMpaBUJIAMU U HOpMaMU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIlecCaM CaMOIIO3HAHUS, CAMOBOCIUTAHUS U
CaMOpa3BUTHUsSA, PAa3BUTHUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBaKEHUS K 3aKOHY U MPaBOIOPSAIKY, YEJIOBEKY TPyJa U CTaplIeMy MOKOJECHHIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHUS K KYyJbTYPHOMY HACIIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir denepaiuu, npupoae u
OKpYKaroUIEn cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus
JIOJDKHBI OTPaXkaTh TOTOBHOCTH M CIOCOOHOCTH OOYYAIOIINXCSI PYKOBOJICTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIUECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEXKIEHHH, COOTBETCTBYIOUIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTA B MPOILIECCE peaM3allui OCHOBHBIX HANpaBICHUMN
BOCIIUTATEBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOro BOCIIMTAHUS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMKM 00YYaIOIIEeTroCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO YWJICHA POCCUICKOI0 OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX TIpaB U OOS3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTA TMpPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBLHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO TMO3MIMI0 IO OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYUTHIBATh B CBOMX JEUCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JTIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LICHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOI'O BBINOJHECHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIbHOTO
OTHOILIEHHSI K MHEHHUIO OIIMOHEHTOB IMpPU OOCYXJIEHUM CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WUJIECHTUYHOCTH,
NaTpuoOTU3Ma, YBaXKEHHS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
PonuHoM, ropmoctm 3a cBOM Kpal, CBOK PoauwHy, CBOM SI3BIK U KYJbTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACIEAUIO U MAMSATHUKAM HPHUPOIBI,
JTOCTUXEHUSIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJIOTHMH, TOHMMAaHHUS 3HAYEHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

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

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUMCKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUECHTHUPYACH HA MOPATHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJUTEIISIM, CO3/IaHUIO0 CEMbU HAa OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaauuusMu Hapos1oB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIICHUI;

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

TOTOBHOCTh K CAMOBBIPOXKEHHUIO B Pa3HBIX BUJIAX HCKYCCTBA, CTPEMIJICHHE
MPOSIBIIATH KAYECTBA TBOPUYECKOM JIMYHOCTH;



S) ¢pusnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBHOTO 0J1arONMOTy YU :

MOHMMAaHUE U pean3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3mopoBOE  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMpaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pETyJspHas Qu3nUecKas
aKTUBHOCTH), OEpEkKHOro, OTBETCTBEHHOI'O W KOMIIETEHTHOIO OTHOLIEHHUS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBBIO;

MOHMMAHUE LEHHOCTH TPAaBUJI HWHIWBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOr0 MOBEJICHUS B CUTYaIUAX, YTPOKAIOIIUX 37[0POBBIO U KU3HU JIIO/ICH;

OCO3HAHHWE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YMOTPEOIICHUS
QJIKOT0JIsI, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MacTepCTBa, TPYAOIO0HE;

TOTOBHOCTb K AKTMBHOM JEATEIBHOCTH TEXHOJIOTMYECKOM M COLMAIbHOU
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, IIAHUPOBATH U CAMOCTOATEIBHO
BBITIOJIHATD TAKYIO JEATEIBHOCTD;

MHTEpEC K pa3IMyHbIM cpepaM MpoPhecCHOHAIBHON AESITENbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIK BBIOOpP Oyayuiell mnpodeccud U pearu30BbIBATH
COOCTBEHHbIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHUI0O W CamMoOOpa3OBaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3K0JIOTMYECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKU 1I€JIeCO00pa3HOE OTHOIIEHHWE K NPHUPOJIe KaK HCTOUYHUKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CYILECTBOBAHNS;

MOBBIIIEHUE YPOBHA JKOJOTMYECKOM KYJIbTYpbl: MPUOOPETEHUE OIbITa
IUJTAHUPOBAHUSI TIOCTYNIKOB W OLEHKM HUX BO3MOJHBIX IOCIEACTBUM IS
OKPY’KAIOIIEN CPEBI;

OCO3HaHUE TJI00AJIBHOTO XapakTepa IKOJOTMYECKUX MpoOsieM M MyTel ux
peneHns;

CIIOCOOHOCTh HMCIOJI30BaTh MpUOOpETaeMble MNpPU HU3YYEHUU OHOJIOTHH
3HAHMSI W YMEHUS TMpPU PEIIeHHH MpoOJieM, CBS3aHHBIX C PALMOHAIBHBIM
IPUPOJIOTNIONIB30BaHUEM  (COONIIOJIEHUE  TpaBWJ  TOBENEHUS B  MPHUPOJE,
HaIlpaBJIEHHBIX HA COXPAaHEHUE PABHOBECUS B HSKOCHUCTEMAxX, OXPaHY BHJIOB,
IKOCUCTEM, Orochepsl);

AKTUBHOE HENPUATUE JIEMCTBUM, NPUHOCAIIMX BpPEH  OKPYKAKOLIEH
OPUPOJIHON cpezie, YMEHHE MPOTHO3UPOBATH HEOJIATOMPHUITHBIE IKOJIOTUYECKUE
NOCJIEICTBUS PEANPUHUMAEMBIX JEHCTBUI U IPEIOTBPAIIATh HX;

HaJIM4HME PA3BUTOTO 3KOJIOIMYECKOT0 MBIIUICHHUS, IKOJIOTMYECKON KYJIbTYpHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJACTBOBATbHCS MMM B IO3HABATEIIbHOM, KOMMYHUKATUBHON M COLMAJILHOU



MPAKTUKE, TOTOBHOCTU K YYAaCTHIO B IPAKTHUUYECKOMN JIESITEILHOCTH SKOJIOTMYECKON
HaIpPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM U YMTATEIBCKOM KYJIbTYphl KakK CpEACTBa
B3aMMOJICUCTBUS MEXY JIIOABMU U TIO3HAHUS MUPA;

NOHUMaHUE crneuu@uKku OUOJIOTUM KakK HayKd, OCO3HaHUs €€ poJu B
GbopMHpPOBAaHUN PALMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JIaHUU IIEJIOCTHOTO
MPEACTaBICHUS] 00 OKpYKAlolleM MHpPE KaK O €IUMHCTBE MPHUPOJIbI, YEJIOBEKa U
oOllecTBa, B TO3HAHWK MPHUPOJHBIX 3aKOHOMEPHOCTEM W PEIICHUH MpoOemM
COXpaHEHUS IPUPOJIHOTO PABHOBECHS,

yOEeXKIEHHOCTh B 3HAYMMOCTU OMOJIOTUU JJII COBPEMEHHOW IMBHIIA3AIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3J]aHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pElIaTh PECYpCHbIE  MPOOJEMBbI  Pa3BUTHS
YEeJI0BEYECTBA, MOMCKA MyTEeH BhIXOJIa U3 TII00ATBHBIX SKOJOTHUECKUX MPOOIeM U
oOecrieueHusi  Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAILHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TMOJYYCHUU OHMOJOTHMUECKUX 3HAHUM B IENIX
MOBBINMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKITMOHAJIILHOW TPaMOTHOCTH OOydarommxcs, GopMupyeMmon
IPU U3y4YCHUU OMOJIOTHH,

MOHMMAHHUE CYIIHOCTH METOJIOB IMO3HAHUS, UCTOJb3yEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJNb30BaTh IOJy4yaeMble 3HaHUS [UJIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUpPA U MPOUCXOISAIINX B HEM HM3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIFOYCHHS Ha OCHOBE HAy4YHBIX (DAKTOB U
UMEIOITUXCS JAHHBIX C 1IEJIbIO MOTYUYEHHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BATh OMOJOTWYECKHE 3HAHMS JUIs
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHHUE LIEHHOCTH HAYYHOW JAESTEIbHOCTU, TOTOBHOCTH OCYIIECTBIATH
MPOEKTHYIO M UCCIIEA0BATENBCKYIO AESITEIbHOCTh NHIUBUAYAJIBHO U B TPYIIIE;

TOTOBHOCTh W CIIOCOOHOCTh K  HENPEphIBHOMY  OOpa3OBaHUIO W
caM0OOOpa30BaHUI0, K aKTHBHOMY IOJYYEHUIO HOBBIX 3HAHHMU MO OHWOJOTHH B
COOTBETCTBHH C KU3HECHHBIMU MOTPEOHOCTSIMU.

METANPEAMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3yiabTaThl OCBOCHHs yueOHoro mnpeamera «buomorus»
BKJIIOYAIOT: 3HAaYMMble i1 (OPMHPOBAHUS MHUPOBO33PEHUSI O0YyUYaIOIIMXCA



MEXIUCHUIUTMHAPHBIE (MEXIIPEAMETHbIE) OOLICHAYYHbIE TOHATHUS, OTPaKaoIIne
HEJIOCTHOCTh HAyYHOW KapTUHbI MHpa © CHEHU(PHUKY METOIOB TMO3HAHUA,
UCITIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, YHEPTUs, SBJICHHE, MPOLECC,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIIEJOBaHME,  HAONIOJIEHWE, U3MEpPEHHE, OKCIEPUMEHT U  Jpyrue);
yHHUBEpCaJbHble YydeOHble JeHCTBUS (TO3HABaTelbHbIE, KOMMYHHUKAaTUBHBIC,

PETYJISTUBHBIE), 00ecIeunBaroIIne (dbopmupoBaHue (GyHKIIMOHATBHON
IPaMOTHOCTH M COLUMAJIbHOM KOMIETEHIIMM OOYyYaroIIMXCs; CHOCOOHOCTh
oOyuarommxcs UCIIOJIb30BATh OCBOCHHBIE MEXIMCHUIUIMHAPHBIE,

MHUPOBO33PEHUYECKUE 3HAHMSI W  YHUBEpCAJbHbIE ydeOHbIE JCHCTBHUS B
ITIO3HABATEJIbHON U COLMAIIBHON MTPAKTUKE.

B pesynbrare wu3ydeHus OHOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEro
oOpasoBanusi y oOyuwatomierocss OyayT c(OpMHUpPOBaHbl IO3HABATEJIbHbIC
YHHUBEpCaJbHble yueOHbIE JEMCTBYSI, KOMMYHUKAaTUBHbIE YHUBEPCAIbHBIE yUeOHbIE
NEUCTBUS, PEryJISTUBHBIE YHHUBEpPCAIbHbIE Yy4eOHbIE JEUCTBUS, COBMECTHAas
NEeATEIbHOCTb.

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI IMPOTPAMMBI CPEIHEro OOIIEro
o0pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU NMO3HABATEJbHBIMHU
NEeHCTBUSIMM:

1) 6a30Bble JOrHYecKHeE AeiCTBHSL:

CaMOCTOSITENILHO  (OPMYyJIMpOBaTh M aKTyalM3UpoOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHHWHM 3HAHWW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananuza, CUHTE3a, CPaBHEHHUSI, KJIaccu(uKaium, 0000IIEeH s ), pACKPBIBATH CMbICT
OMOJIOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEPHbIC MPHU3HAKHU, YCTAHABIUBAThH
CBSI3U C IPyTUMH MOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTHXKEHHSI, COOTHOCUTD PE3YJIbTATHI ACATENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCITIOJIb30BaTh OMOJIOTMYECKHUE MOHATUA JUIsl OOBsICHEHUS (PAKTOB U SIBJICHUMN
YKWBOW MPUPOJBI;

CTPOUTH JIOTMYECKHE PACCYXIACHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYMS] B PAaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYJIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

NPUMEHSTH CXEMHO-MO/ICJIbHbIE cpencTtBa A TPECTaBIICHUS
CYLIECTBEHHBIX CBS3€M M OTHOIICHUU B M3y4aeMbIX OMOJIOTMUYECKHUX OOBEKTax, a
TaK)K€  NPOTUBOPEYMU  Pa3HOIO0  pOJAA,  BBIABICHHBIX B  Pa3IMYHBIX
UH(GOPMALMOHHBIX HCTOUYHUKAX;

pa3pabarpiBaTh IUIAH PEIICHUs MPOOJEMbI ¢ y4€TOM aHajiu3a WMEIOLIUXCS
MaTepHalbHBIX U HEMATepUATIbHBIX PECYPCOB;



BHOCUTBH KOPPEKTHUBBI B I€SITEIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIHTATOB
LEJSM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPAMHUPOBATh M  BBINOJNHATH pabOTy B  YCIOBHUAX  PEaIbHOTO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTHBHOE MBIILICHUE MTPU PELICHUHN KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCC/Ie0BATEIbCKHE ICHCTBHUS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEI0BATENBCKON U MMPOCKTHON JESTEIbHOCTH,
HaBBIKAMHM  pa3pelieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOUCKY METOO0B PELICHUS IPAKTUYECKUX 3314, TPUMEHEHHUIO
Pa3IMYHBIX METOJ/IOB MTO3HAHUS;

UCIIOJI30BaTh PA3JIMYHbIE BUJIBI JACATEIBHOCTH IO MOJIYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpPETALHH, MNPeoOpa3OoBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTyalUsiX, B TOM YHUCJIE€ IPU CO3JaHUH YUE€OHBIX U COLMAJIbHBIX IPOEKTOB;

(GopMHUpPOBATh HAYYHBIM TUI MBILUICHUS, BIaeTh HAYYHOU TEPMHHOJIOTHEN,
KITIOYEBBIMH MTOHITHSIMH U METOJIaMHU;

CTaBUTh M (OpMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBISIBJISITH NPUYMHHO-CJICACTBEHHBIE CBSI3M U aKTyaJM3UpOBaTh 3ajJauy,
BBIIBUTaTh TUINOTE3Y €€ pELIeHHs, HAaXOAUTh apryMEHThl Ui J0Ka3aTelbCTBa
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMETPbl U KPUTEPUHU PEIICHHUS;

aHANIM3UPOBaTh IIOJIyYCHHBIE B XOJE PpEIICHHUs 3aJayd  pe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYULIECTBJISTh LEJIECHANPABICHHBIA MMOUCK IEPEHOCa CPEACTB U CIOCOOOB
NEeNCTBUS B MPO(GECCUOHANBHYIO CPENY;

YMEThb IMEPEHOCUTh 3HAHUS B IO3HABATEJIBHYI0 U MPAKTHUUYECKYH 00JacTu
KU3HEIEATEIIbHOCTH;

YMETh MHTErPUPOBATh 3HAHMSI U3 PA3HBIX MIPEAMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE WJEH, Mpejararb OpUTHHAIBHBIE MOJIXOJbl M pEUICHUS,
CTaBUTb MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pa6ora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUYHBIX HCTOYHHUKAX MH(OpMAIMK (TEKCTe y4eOHOTO
nocoOusi, HAY4YHO-TIOMYJIAPHOM JUTEpaType, OHOJOTUYECKHX CIIOBapsiX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3zax NaHHbIX, B WHTepHeTe), aHaIU3upOBaAThH
UHGOPMAIIMIO Pa3IMYHBIX BUJOB U (POPM IpeCTaBICHUS, KPUTUYECKU OLEHUBATh
€€ T0CTOBEPHOCTh U HEMTPOTUBOPEUHBOCTb;

(GbopMyIupoOBaTh 3aMpPOChl U MPUMEHATH PA3JIMYHbIE METOIbl MPU TOUCKE U
otbope Ouosorndeckor MHMOpPMaIMKM, HEOOXOAUMOM JIJIsi BBIMIOJIHEHUSI YUEOHBIX
3ajay;



pUOOpETaTh OIBIT KCHOJIB30BaHUS HWH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUI, COBEPIIIEHCTBOBATH KYJIbTYPYy aKTUBHOTO MCIOJIb30BaHUS PA3TUYHBIX
MOMCKOBBIX CUCTEM;

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

WCIIOJB30BaTh HAYYHBIM SI3bIK B KAyecTBE CpEACTBa mpu padbore cC
OWoNOrMyeckoM HHPOpMaLME: MPUMEHATh XUMHYECKHEe, (QU3NYecKhe U
MaTeMaTUYeCKUe 3HaKU W CUMBOJBI, (HOpMyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HarIsAHOCTH;

BJIQJICTh ~ HAaBbIKAMU  pAClO3HABAaHUS W 3alUTBl  WHOOpPMAaLNH,
nH(OPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0mennme:

OCYIIECTBJISITh KOMMYHHMKAIIMHM BO BCeX chepax *KU3HU, aKTUBHO Y4aCTBOBATh
B JIMAJIOT€ WJIU JUCKYCCHUHU IO CYIIECTBY OOCYKIaeMoil Tembl (yMEHUE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATHh CYXKJICHHS OTHOCUTEIBHO BBIIIOJIHEHUS IpeAJiaraeMou
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTh MO3UIIUNA JPYTHMX y4aCTHUKOB
JIMajora Wik JUCKYCCUN);

pacro3HaBaTh HeBepOaJibHbIE CpEACTBA OOIIEHHUS, MOHUMATh 3HAYCHUE
COIIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYaTh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IMYHBIMU CIIOCOOaMH OOIIEHUS W B3aMMOJICHCTBUSI, TTOHUMATh
HaAMEPEHUS IPYTUX JIIOJEH, MPOSBISITh YBOXKUTEIHLHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHUS;

pPa3BEPHYTO M JIOTUYHO H3J1ararb CBOIO TOYKY 3PEHHUS C HUCIOJIb30BaHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMecCTHasl IesiTeJIbHOCTD:

MOHMMATh M KCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboTHI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOUMOCTD
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOMU 3a/1a4u;

BBIOMPATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBHHN C yd4&€TOM OOIIUX
WHTEPECOB U BO3MOKHOCTEH KaXKJI0T0 UjieHa KOJIJICKTUBA;

NPUHUMATh  IIEJIM  COBMECTHOM  JEATENbHOCTH, OpPTraHU30BHIBATH WU
KOOPJMHHUPOBATH JICUCTBUSA II0 €€ JIOCTHUKEHHUIO: COCTABJATH IUIAH JCHCTBHM,
pacnpenensiaTh poiau ¢ Y4E€TOM MHEHHMM YYaCTHHKOB, OOCYXKIaTh pEe3yJIbTaThl
COBMECTHOM paboTHI;

OIICHMBATh KAaue€CTBO CBOEr0 BKJIAJa W KaXJAOTO yYaCcTHUKA KOMAaH]bI B
OOIIMiA pe3yJIbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;



Mpeaaratb HOBBIE NPOEKTHI, OLECHHMBATh HAEU C TO3UIMHA HOBU3HBI,
OPUTHMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh IMO3UTUBHOE CTPATETMYECKOE TOBEICHUE B PA3JIMYHBIX
CUTYalIUsIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJiaieHne YHUBEPCAJTbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) camoopranuzanms:

UCIIOJIb30BaTh OWMOJIOTMYECKUE 3HAHUS [IJIs BBISBICHHUS MNPOOJIIEM U HX
pelieHus B )KU3HEHHBIX U YYEOHBIX CUTYaIUAX;

BBIOMpAaTh Ha OCHOBE OHOJIOTMYECKHX 3HAHUU I1I€JIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JAECHCTBHSX M MOCTYIKAax IO OTHOLICHHUIO K JKUBOU MPHUPOJE,
CBOEMY 3JI0POBBIO U 3/I0POBbIO OKPYKAIOIIHNX;

CaMOCTOSITEJIbHO OCYIIECTBIISITh MTO3HABATEIBHYIO JESITEIbHOCTD, BBISBIISITH
po0JIeMBbl, CTaBUTh U (HOpMYyIUpOBaThH COOCTBEHHBIC 3a7aud B 00pa30BaTEIbHOMN
JESTEIbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOATENIHO COCTABJISITH IUIAH pPELICHUS MpoOJieMbl €  YYETOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH U MPEANIOUTCHUMH;

JIaBaTh OLICHKY HOBBIM CHUTYAaIUsIM;

pacuIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
34 pEIICHHE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO W TIPOSBICHUIO HIUPOKOW DJPYAUIIUU B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JIaBaTh OILICHKY HOBBIM CHUTYAaIlUsIM, BHOCUTh KOPPEKTUBBI B JIESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BIAJCTh HABBIKAMH  TO3HABATENBHON  pedIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMBIX JCHUCTBU M MBICIUTENBHBIX MPOILECCOB, WX pPE3yJbTaTOB U
OCHOBAHHUM, MCIOJI30BaTh MPUEMBI pePICKCUM ISl OLIEHKU CHUTYalluu, BhIOOpa
BEPHOTO PELICHUS;

YMETh OLICHMBaTh PUCKUM MU CBOEBPEMEHHO NPUHMMATh PELICHUS MO HX
CHIKCHUIO;

MPUHUMATh MOTHMBBI M apPryMEHTHl JPYyTHX MpPU aHAIN3€ pe3yJIbTATOB
JIESITEbHOCTH;

3) npuHsATHE CeOs ¥ APYTUX:

MPUHUMATH ce0sl, TOHUMasi CBOM HEJIOCTATKU U JJOCTOMHCTBA;

IPUHUMATh MOTHBBI M apPryMEHTHl APYIHX M[PU aHAINU3€ PE3yJIbTATOB
JIESITETbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYrUX HA OIIUOKH;

pa3BUBATh CIOCOOHOCTH MOHUMATh MHUP C TTO3UIIAU JPYTOTO YeJIOBEKA.



INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIe pE3yNbTaThl OCBOCHHS COJEPKAHMS Y4YEeOHOro mpeaMmera
«buonorusi»y Ha yriayOJIEHHOM YpOBHE OPHEHTHPOBAHBI Ha OOECIedYeHHe
npoduibHOro  oOydenusst  oOydaromuxcst  Ouonorud. OHM — BKIIIOYAIOT:
cneruuyecKkue s OMOJIOTHH HayYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 110
OCBOCHHIO, HHTEPIIPETAIIMN U TIPEOOPA30BAHUIO 3HAHWMA, BUJBI JEATCILHOCTH 10
MOJIYYEHHUIO HOBBIX 3HAHUW U MX MPUMEHEHUIO B PA3IMYHbIX YUEOHBIX, a TAKKE B
peaibHBIX KU3HEHHBIX cuTyalusix. [IpenMmeTrHble pe3ynbTaThl MPEACTABICHBI 1O
rojam U3y4eHus.

[IpeameTHBIC pE3yNbTaThl OCBOCHUS ydueOHOTO Tipeamera «buonorus» B 10
KJacce NOJIKHBI OTPAXKaTh:

chOPMHUPOBAHHOCTh 3HAHUM O MECT€ W POJU OUOJOTUM B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHWU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
MO3HAHWUU  3aKOHOB TNPHUPOJBI W  pEIIeHHH TpobjieM  paruoHaJIbLHOTO
MPUPOJIONIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OMOJIOTHH;

BIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHUW, KOTOpas BKJIIOYAET:
OCHOBOIIOJIAraoNe OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (XKU3Hb, KIIETKA,
OpraHu3M, MeTa0oJu3M, TOMEOCTa3, CaMOpPEryJsius, CaMOBOCIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUUBOCTh, POCT U pPa3BUTHE), OMOJOTHYECKUE TEOPUU
(xnetounast Teopus T. IlIBanna, M. IlIneiinena, P. BupxoBa, xpomocoMHas Teopust
HaciencrBeHHoctu T. Moprana), yuenus (H. WM. BaBunoBa — o uenTpax
MHOroOOpa3usi ¥ TMPOUCXOXKACHUS  KYJIbTYpPHBIX  pPACTEHUM),  3aKOHBI
(eaHOOOpa3usi TOTOMKOB TEPBOrO TMOKOJICHHS, PACIICIUICHUS, YUCTOThI TaMeT,
HE3aBUCUMOTO HacienoBanuss [. Menzaens, TOMOJIOTUYECKUX PSAIOB B
HACJIEICTBEHHOM U3MEHYUBOCTH H. n. Baswuiosa), MIPUHLIATIBL
(KOMIUIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMU METOJIaMH HAy4YHOTO TO3HAHUS, HCIOJIb3YEeMbIX B
OMOJIOTMYECKUX HUCCIEJOBAHUSIX IKUBBIX OOBEKTOB (OMHCAaHUE, HU3MEpPEHUE,
HaOJI0ICHUE, DKCTICPUMEHT);

YMEHHUE BBIICIATH CYIIECTBEHHbBIE TPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKapUOT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OakTepuii, rpuOOB, paCTCHUMN, ’KUBOTHBIX U YEJIOBEKA, CTPOCHHUS OPraHOB U CUCTEM
OpraHOB PACTCHHM, JKMUBOTHBIX, 4YEJOBEKa, IPOILIECCOB KU3HEACITEIHLHOCTH,
MPOTEKAIONTUX B OPTaHU3Max PacTEHUH, KUBOTHBIX U YEJIOBEKA, OMOJOTUYECKUX
MPOIIECCOB: OOMEHa BemIecTB (MeTabonIn3M), MpeBpaIleHUs dHEPTUU, OPOKEHUS,
aBTOTPO(HOTO U reTepoTpoPHOro TUIMOB MUTAHUSA, (POTOCHHTE3A U XEMOCHHTE3A,
MHUTO3a, Mel03a, TaMeTOTeHe3a, IMOpUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS,
pPa3MHOXKEHUS,  WHAMBUIYyAIbHOTO  pa3BUTUA  OpraHu3ma  (OHTOreHesa),
B3aMMOJICHCTBHS TEHOB, TE€TEPO3UCa, UCKYCCTBEHHOTO 0TOODA;



YMEHHE YCTaHABIMBATh B3aMMOCBS3M MEXAYy OpraHOMIAaMHU KIETKH M UX
(GYHKIUSAMHU, CTPOCHHMEM KJIETOK pa3HbIX TKaHEH M UX (QYHKUUAMH, MEXITY
OpraHaMd W CHCTEMaMH OpraHOB y pPAaCTCHMM, >KMBOTHBIX M YEJIOBEKAa U UX
GYHKIUSMHU, MEXAY CHCTEMaMH OPraHOB W WX (QYHKIMSIMH, MEXIY dSTaramu
oOMeHa BeIIeCTB, dTallaMU KJIETOYHOTO IMKJIA W )KU3HCHHBIX IIUKJIOB OPTaHU3MOB,
JTamamMu >MOPUOHAIBHOTO Pa3BUTHUS, TEHOTUIIOM U (EHOTUIIOM, (DEHOTHIIOM H
dbakTopamu cpenbl OOUTaHNUS;

YMEHHE BBISBIISITh OTIUYUTEIbHBIC TIPU3HAKH JKUBBIX CHCTEM, B TOM YHUCIIC
pacTeHMIA, )KUBOTHBIX M YEJIOBEKA,;

YMEHHE WCIOJIb30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CHUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HbIX
CHUCTEMaTUYECKUX TPy,

YMEHHE peniaTb OMOJIOTUYECKUE 33Ja4H, BBISBISATH NPUUMHHO-CIIEICTBEHHBIE
CBSI3U MEXAY UCCIIEyEMbIMU OHOJIOTMYECKUMU IPOLIECCAaMU U SBJICHUSIMU, J1€TaTh
BBIBOJIBI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M IPaKTUYECKUE padOThl, COOIMHOATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTa0OPaTOPHBIM 000PYI0BAHUEM;

YMEHHME BBIJBUraThb TUIIOTE3bl, MPOBEPATh MX SKCIEPUMEHTAIBHBIMU
cpeacTBaMH, (GOopMyIupys LEeJdb HUCCIEIOBaHMs, AHAJU3UPOBATH IOJYYECHHBIC
pe3yNbTaThl U €NaTh BBIBOJIBL;

YMEHHE Yy4YacTBOBaTh B y4E€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOJIOrHH,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJIbHBIX HAay4YHBIX OOIIECTB, U
nyOJIMYHO  TPEACTAaBIATH  MOJYYEHHbIE  pe3yJbTaThl HAa  YYEHHYECKHX

KOH(DepeHusx;
YMEHHUE OIICHWBATh JTUYECKHE aCIeKThl COBPEMCHHBIX HCCIICIOBAHUN B
obmacth  OWONOTMM W MEIWIHUHBI  (KJIOHUPOBAaHUE,  HMCKYCCTBEHHOE

OIUIOJOTBOPEHUE, HAIMPABICHHOE W3MEHEHHE T€HOMa M CO3JaHHWE TPAHCTEHHBIX
OpraHU3MOB);

YMEHUE OCYILECTBIATh OCO3HAHHBIM BBIOOP OyAyied npodeccuoHanbHOU
JEATEeIBHOCTH B 00JIaCTH OMOJIOTHH, MEIUIMHBI, OMOTEXHOJOTHH, BETEPUHAPUH,
CEJILCKOTO XO3SIICTBA, MUILEBOM MPOMBIIUICHHOCTH, YIIIyOJISITh TO3HABATEILHBIN
WHTEpEC, HANPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH npodeccuu u
MPOJIOJDKEHNE  OMOJIOTUYECKOTOo  00pa3oBaHMs B OpraHU3AIUSAX  CPEIHETO
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHUsI.

[IpenMeTHbIe pe3ynbTaThl OCBOeHUsI ydueOHoro mpeamera «buonorus» B 11
Kacce NOJIKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ W POJM OHOJIOTHH B CHCTEME
€CTECTBEHHBIX HAayK, B ()OPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTUHBI MHpA, B TO3HAHWM 3aKOHOB MPHUPOJABI M PEIICHUH SKOJIOTHYECKUX
npoOJjieM 4YeJIOBEYECTBAa, a TaKXKe B PEIICHUH BOMPOCOB PaIMOHAILHOTO
MIPUPOOTIOIH30BaHUs, U B (DOPMUPOBAHUH IIECHHOCTHOTO OTHOIICHUS K MPHUPO/IE,



OOIIECTBY, YEIOBEKY, O BKJIAJE POCCHUCKUX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTHH;

YMEHUE BIAJIETh CUCTEMOM OMOJOTMYECKHX 3HAaHWUW, KOTOpas BKIIOYAET
ONpEJEICHUs] W TOHMMAaHWE CYIIHOCTH OCHOBOIOJIATAIOMIUX OHUOJIOTHYECKUX
TEPMUHOB M TOHATUH (BHJ, dKocHcTeMa, Ouocdepa), OHOIOTHYECKHE TEOPHUH
(aBomonimonHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs SBOJIOIHH ), YICHHUS
(A. H. CeBepuoBa — 0 nyTsX U HanpasieHUsX 3Boitouuu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHdyeckoro paBHoBecus [[x. Xapau u B. BaiinGepra,
3apoabiieBoro cxojacrea K. M. bapa), npasuna (munumyma HO. JIubOuxa,
HKOJIOTHYECKON MHpaMuJibl dHEpruu), rumnoresbl (rumoresa «mupa PHK» V.
['unGepra);

YyMEHUE  BJQJ€Th  OCHOBHBIMH  METOJAaMH  HAYYHOTO  TIO3HAHWUS,
UCITIOJIb3YEMbIMH B OMOJIOTHYECKUX MCCIIEIOBAHUIX KUBBIX OOBEKTOB U IKOCUCTEM
(omucaHue, U3MepeHue, HaONIOJCHHE, JKCIIEPUMEHT), CIOCOO0aMHU BBISIBJICHHUS U
OIICHKH aHTPOITOTCHHBIX H3MEHCHUN B IPUPO/IE;

YMEHUE BBIJCIATh CYIIECTBEHHBIC MPHW3HAKH: BHJOB, OHOTEOIIEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIONIETO, JBUXKYIIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOTO otbopa, JITONaTPUIECKOTrO u CUMITIATPUYECKOTO
BUJI000pA30BaHUs, BIUSHUS ABMKYIIUX CHJI SBOJIONUU HA T€HO(OH]T TOMYJISIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpejie OOWTaHWMs, YepeOBaHUS HAIPaBICHUMN
ABOJTIOITMH, KPYTOBOPOTA BEIIECTB M TOTOKA SHEPTHH B 3KOCHCTEMAX;

yMEHUE YCTaHABJIMBATh B3aWMOCBSI3M MEXKIY TMPOIECCaMU DBOJIOLHUH,
JBIDKYIIMMH CHJIaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMU PA3JMYHBIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISBIATH  OTJIMUWTEIBHBIC  TPHW3HAKH  KUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpejfie OOWTaHus, aOMOTUYECKUX M OMOTHYECKUX
KOMITOHEHTOB  9KOCHUCTEM, B3aMMOCBS3€d OpPraHM3MOB B  COOOIIECTBaX,
AHTPOITOTEHHBIX U3MEHEHUN B DKOCUCTEMAaX CBOEU MECTHOCTH;

YMEHUE WCIOJIb30BaTh COOTBETCTBYIOIINE apPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHUMBOJIUKY JIJIS JOKa3aTeIhCTBA POJCTBA OPTaHU3MOB PAa3HBIX
CHUCTEMATHYCCKUX TPYII, B3aUMOCBSI31 OPTaHU3MOB U CPEJIbl OOUTAHUS, CAMHCTBA
YEeJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAHEHHS MHOTooOpa3usi BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHMSI IIPUPOJIBI M UETIOBEUYECTBA;

YMEHHUE pelaTh OMOJIOTHICCKUE 3a0a91, BBISBIISITH IPHUYNHHO-CIICICTBCHHBIC
CBSI3M MEXIY UCCIICTYEMBIMU OMOJIOTHYSCKUMH MPOIIECCAaMU U SIBJICHUSMH, JE1aTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUY TIOJYUYCHHBIX PE3YyIbTaTOB;

YMEHUE BBIMOJIHATH JTA0OpATOPHBIE W TPAKTUYECKHUE pPadOThI, COOIIOJATH
npaBuia npu paboTe ¢ ydeOHBIM U J1a00paTOPHBIM 000PYIOBAHHEM;

YMEHUE BBIJIBUTATh THUIIOTE3BI, IMPOBEPITh WX OKCICPUMEHTAILHBIMU
cpenctBamu, GOPMYIHpPYS IeJb HCCICIOBAHUS, aHATU3UPOBATH ITOTYYCHHBIC
pE3YNbTATHI U ICNIaTh BHIBOBL;



YMEHUE Y4YacTBOBAaTh B Yy4E€OHO-UCCIIENOBATEILCKOW paboTe Mo OMOJIoTHH,
9KOJIOTMA W MEIUITMHE, MPOBOJUMON Ha 0a3e IIKOJIBHBIX HAYIHBIX OOIIECTB, W
nyOJIMYHO  TPEJACTABIATH  MOJYYCHHBIC  PEe3yJIbTaThl Ha  YYCHHUYCCKHX
KOH(EPEHITUSIX;

YMEHHE OIICHWBATh TUTIOTE3bl M TCOPHH O TIPOUCXOXKICHUH KU3HH, YEIOBEKA
¥ YEJOBEUYECKUX pac, O MPUYHMHAX, MOCICACTBUAX U CIIOCO0ax MPeIOTBPAIICHUS
I00ANhHBIX M3MEHEHHH B Onocdepe;

YMEHHE OCYIIECTBIISTh OCO3HAHHBIM BBIOOp Oymymiedl mpodeccuoHambpHOU
JESTEIIBHOCTH B 001aCTH OMOJIOTHH, YKOJIOTUH, TIPUPOIOTIOTH30BAHMSI, METUITUHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPUHU, CEIHCKOTO XO3AHCTBA, IHIIEBOU
IIPOMBINIJICHHOCTH, YIUIYOJIATh IT03HABATCIbHBIA HMHTEPEC, HANpPaBICHHBIA Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTBYIOIICH  MPOPECCHH H  MPOJIOJDKCHHUEC
OHMOJIOTHUECKOTO 00pa30BaHUsl B OPTaHHU3ANMIX CPEAHETO MPOPECCHOHATBLHOTO U
BBICIIIETO 00pa30BaHMS.



TEMATHYECKOE IINTAHUPOBAHHME 10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM
Ne n/n Konrpoabubie Ipakruueckue (undposbie)
MPOrpamMMmbl Bcero
padoThI padoThI o0Opa3oBaTe/IbHbIE
pecypchl
1 buosorus xak Hayka https://resh.edu.ru/
2 JKuBble CUCTEMBI U X U3YUYCHUE 1 https://resh.edu.ru/
3 buosnorust Kietku 0.5 https://resh.edu.ru/
4 XuMHYECcKasi OpraHu3aIus KJICTKA 10 https://resh.edu.ru/
5) CtpoeHue u QyHKIMH KIICTKH 8 https://resh.edu.ru/
6 OOMeH BellecTB U MpeBpalleHrue S HEPTUH B 9 1 httos://resh.edu.ru/
KIIETKE
H
7 ACIICACTREH A HH(pOPMAILS K 9 0.5 https://resh.edu.ru/
peanuzanus e€ B KJIETKe
8 JKn3HeHHBIN MK KIETKH 6 1 https://resh.edu.ru/
9 Crpoenue U GyHKIUU OPraHU3MOB 17 1.5 https://resh.edu.ru/
10 Pa3zMHOXeHME U pa3BUTHE OPraHU3MOB 8 15 https://resh.edu.ru/
T _
11 €HETHKa — HayKa O HaCJIeJICTBEHHOCTH U 5 05 htts://resh.edu.ru/
W3MEHYUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 https://resh.edu.ru/
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6 https://resh.edu.ru/
14 ['eneTrka yemoBeka 3 0.5 https://resh.edu.ru/
15 Cenekiusi OpraHu3MOB 4 1 https://resh.edu.ru/
16 buoTtexHonorus u cHHTETHYECKass OMOTIOTHUS 4 15 https://resh.edu.ru/
17 PeszepBHOE Bpems 1 https://resh.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 155



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM unppoBbIie
Ne n/m P Kontpoabnbsie  IlpakTuueckue (witpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
3
1 apoXxIeHue I/IupaBBI/ITI/IC HBOJIFOLIMOHHBIX 4 httos://resh.edu.ru/
MpeJICTaBICHUN B OMOJIOTUI
MukposBoIONUs U €€ Pe3yNbTaThl 14 2 https://resh.edu.ru/
MaxkposBomtous U €€ pe3yabTaThl 6 https://resh.edu.ru/
4 [TpoucxoxaeHue u pa3BUTHE KU3HU Ha 15 15 https://resh.edu.ru/
3emuie
5) [IpoucxoxaeHue yemoBeKka — aHTPOIIOreHES 10 1 https://resh.edu.ru/
DKOJIoTusl — HayKa O B3aUMOOTHOIIICHUSX
6 OPraHU3MOB U HAJIOPTAaHU3MEHHBIX CUCTEM 3 0.5 https://resh.edu.ru/
C OKpY2Karolleu cpeaou
7 Opranu3Msl U cpesia 0OuTaHMs 15 https://resh.edu.ru/
8 DKOJIOTHS BUJIOB U TOMYJISIIUN 05 https://resh.edu.ru/
9 DKos0rus cood1IecTB. DKOJIOTHYECKHE 12 05 https://resh.edu.ru/
CHUCTEMBI
10 buocdepa — rmodanpHas skocucTema https://resh.edu.ru/
11 YenoBek U OKpysKarolas cpeaa https://resh.edu.ru/
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 7.5



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara undgposbie
Tema ypoka Kontpoabubie IlpakTuyeckue
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsl
buonorus kak KOMIUIEKCHAsI HayKa U Kak
1 e 1 https://resh.edu.ru/
4acTb COBPEMEHHOI'0 O0LIECTBa
2 JKuBble cucTeMbl U X CBOMCTBA 1 https://resh.edu.ru/
YpoBHEBasg opraHu3anys ;KUBbIX CUCTEM https://resh.edu.ru/
HcTopust OTKpBITHS U U3YUEHUS KIETKU.
4 p p v 1 https://resh.edu.ru/
Knerounas teopus
Metoasl MOJNIEKYJIIPHON U KJIETOYHON
ouonoruu. [Ipaktuyeckas padora
«M3y4yeHne MeTo10B KJIIETOYHON OMOJIOTHH
5 i A 1 0.5 https://resh.edu.ru/
(xpomatorpadusi, saexTpodopes,
TuddepeHaIbHOe HEHTPU(YTUPOBaHHUE,
ITLIP)»
6 XUMHYECKUN COCTAB KIETKH 1 https://resh.edu.ru/
MuHepanbHbIe BEUIECTBa KIETKH, UX
7 P B 1 https://resh.edu.ru/
Ouosoruyeckas poib
Opranudeckue BemecTBa KJISTKU — OeTKU.
8 JlaGopatopHas pabota «OOHapyxeHue 1 05
0EJIKOB ¢ TOMOIIBIO0 KaUeCTBEHHBIX '
peaxkuuii»
CaoticTBa, K1accuduxanys u KINH
9 Pukau Py 1 https://resh.edu.ru/

OEJIKOB



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

OpI‘aHI/I‘IeCKI/Ie BCIICCTBA KIICTKHU —

10 https://resh.edu.ru/
YIJIEBO/IbI
Opranudeckue BemecTBa KIeTKH —

11 P B https://resh.edu.ru/
JIUTIV TG
Hyxneunoseie kucnotsl. JIHK u PHK.
JlaboparopHas pabota «MccrneqoBanue

12 PaTopHaA P A 0.5 https://resh.edu.ru/
HYKJICMHOBBIX KUCJIOT, BBIJICJIIEHHBIX U3
KJIETOK Pa3IUYHBIX OPTaHU3MOB)
Crpoenue n ki ATO. ue

13 P Py Apyr https://resh.edu.ru/
nykieozuaTpudocarsr (HTD)
CexBennpoBanue [JHK. Metozs

14 p A a https://resh.edu.ru/
TCHOMUKH, TPAHCKPUIITOMHKH, IIPOTCOMUKHU

15 MeToibl CTPYKTYPHOM OHONIOTHH https://resh.edu.ru/

16 Tunel knetok. [Ipokapuorndeckas kierka https://resh.edu.ru/
Ctpoenune 3yKapuoTUYECKON KIIETKH.

17 [IpakTuueckas pabora «M3yueHue cBONCTB 0.5 https://resh.edu.ru/
KJIETOYHOU MEMOpaHbI»

18 IToBEpXHOCTHBII anmnapar KJIEeTKH https://resh.edu.ru/
OnHOMEMOpaHHBIE OPTaHOWIBI KIICTKH.
[IpakTuueckas pabora «M3yueHue

19 P P - 0.5 https://resh.edu.ru/
JBUKEHHS [IUTOTIa3Mbl B PACTUTENBHBIX
KIIETKaX»
[ToryaBTOHOMHBIC OPTAaHOUIBI KJICTKH:
MUTOXOHIPHH, ITacTUaEl. JJabopaTopHas

20 o A PaTop 0.5 https://resh.edu.ru/
pabota «VccnenoBanue mia3Monnsa u
JETUIa3MOJIN3a B PACTUTENBHBIX KIIETKAX)

21 HemeMOpanHble opraHOU bl KJIIETKH https://resh.edu.ru/

22 Ctpoenue u GyHKIUH sIpa https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

23

CpaBHUTEbHAS XapaKTEPUCTHKA KIETOK
sykapuort. JlabopaTopHas pabora
«M3ydeHune cTpoeHusl KIIETOK pa3ImdHbIX
OpPTraHUu3MOB»

0.5

https://resh.edu.ru/

24

25

26

ACCUMUITSITIVS ¥ TUCCUMIIISLINS — JIBE
CTOpOHBI MeTaboan3Ma. THumbsl oOMeHa
BemecTB. JlabopaTopHas pabora
«M3yveHune KaTaTuTHYECKON aKTHBHOCTH
(depMeHTOB (Ha IpUMepe aMHIIa3bl WK
KaTaasbl)»

DepMEHTaTUBHBIN XapaKTep peaKkuu
KJIETO4YHOro MeTabonu3Mma. JlabopatopHas
pabota «3ydyenue GpepMeHTaTUBHOTO
paclleIuIeHHs IEPOKCHIAa BOJIOPOAA B
PacTUTEIbHBIX U JKUBOTHBIX KJIETKAX)

benku-akTuBaTOphl U OEIKU-UHTUOUTOPHI

0.5

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

27
28

ABTOTpO(HBIN THIT 0OMEHA BEIIECTB

dorocunTes

https://resh.edu.ru/

https://resh.edu.ru/

29

30

31

XemocuHtes. Jlaboparopnas pabota
«CpaBHeHue nporeccoB (OTOCUHTE3A U
XEMOCHHTE3a)

AHaspoOHbIe OpraHu3Mbl. Busisl 6posxeHus.

JlaGopatopHas pabota «CpaBHeHUE
MPOIIECCOB OPOXKEHUS H JBIXAHUS)

AdpoOHBIE OpPraHU3MBI. JTaIlbI
HHEPreTHYECKOro oOMeHa

0.5

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

32

DHeprusi MeMOpPaHHOTO TpaJrueHTa
npoToHoB. Cunte3 AT®: pabora

https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

npoToHHON AT®-cuHTAa3bI

33 Peakiiun MaTpru4HOTO CHHTE3a https://resh.edu.ru/

34 Tpanckpunuus — marpuunslii cuate3 PHK https://resh.edu.ru/

35 Tpaucasus u e€ Tarnbl https://resh.edu.ru/

36 KonupoBanue aMmuHOKUCIOT. Posib https://resh.edu.ru/
pubocoM B OMocuHTE3€e OenKa

37 Opranuzanus reioMa y mpoKapuoT u httos://resh.edu.ru/
9YKapuoT

38 MornekynsipHble MEXaHU3MBbI SKCIIPECCHH httos://resh.edu.ru/
TEHOB Y 9YKapHOT
Bupycsl — BHekIIeTOUHBIE (HOPMBI KU3HU U

39 obsuraTHbIe MapasuThl. [IpakTuyeckas 0.5 https://resh.edu.ru/
pabota «Co3naHue MOZeN BUPYyCa»

40 Bupycusie 336OJIeBaIU{I/I$I YeJI0OBEKa, https://resh.edu.ru/
JKUBOTHBIX, PACTCHUN

41 HanorexHonoruu B OMOJIOTHH U MEIULIHHE https://resh.edu.ru/

42 JKU3HEHHBIN UK KIETKU https://resh.edu.ru/

43 Matpuunslii cunte3 JTHK https://resh.edu.ru/
Xpomocomsl. JlabopaTopHas padora

44 «M3yueHne XxpoMOCOM Ha TOTOBBIX 0.5 https://resh.edu.ru/
MUKpOTpenaparax»»

45 Jlenenve KJIeTKU — MHUTO3 https://resh.edu.ru/
Tuns! kneTok. KapnokuHes u IUTOKHUHES.

46 JlabopaTtopHnas pabora «Habmronenue 05 https://resh.edu.ru/
MHUTO3a B KJIETKaX KOHYHKA KOpEIIKa JIyKa
(Ha rOTOBBIX MUKpOIIpenapaTax)»

47 Perynsiuus xKu3HEHHOTO LIMKJIA KIIETOK https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
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https://resh.edu.ru/
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https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

48

Opranusm Kak eIMHO€ LIEI0e

https://resh.edu.ru/

Tkanu pacrenuii. JlTaboparopHas pabora

49 N . 0.5 https://resh.edu.ru/
«M3ydyenune TkaHel pacTeHUN»
TkaHM KUBOTHBIX U YEJIOBEKA.
50 JlaGopaTtopHnas pabora «/3yueHue TKaHeu 0.5 https://resh.edu.ru/
KUBOTHBIX»
Opranbl. Cucremsl opranos. Jlaboparopuas
51 pabota «/3y4yeHne opraHoB IBETKOBOT'O 0.5 https://resh.edu.ru/
pacTeHus»
52 Ornopa Tena opraHu3MoB https://resh.edu.ru/
53 JIBr>KeHHe OpraHu3MOB https://resh.edu.ru/
94 [Iutanue opranu3MoB https://resh.edu.ru/
55 [TuTanue Mo3BOHOYHBIX )KUBOTHBIX. httos://resh.edu.ru/
[TuimeBapuTenbHas cucTemMa yejioBeka
56 JlpIxaHue OpraHu3MoB https://resh.edu.ru/
57 JlpIxaHue MO3BOHOYHBIX )KUBOTHBIX U htts://resh.edu.ru/
YeroBeKa
58 TpaHcnopT BEECTB y OPraHU3MOB https://resh.edu.ru/
59 KpoBenocHas cucrema nmo3BOHOYHBIX https://resh.edu.ru/
KUBOTHBIX U Y€JIOBEKa
60 Beiaenenue y opranusmos https://resh.edu.ru/
61 3amuTa y OpraHu3MoB https://resh.edu.ru/
62 NMMyHHas cucTemMa dyenoBeka https://resh.edu.ru/
63 Pasap@KIMOCTE 1 peryssuits y https://resh.edu.ru/
OpPraHu3MOB
64 ['ymopanbHast peryssius U dHIOKpUHHAS httos://resh.edu.ru/

CHUCTEMA XKUBOTHBIX U YEJIOBEKA



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
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65

Dopmbl pa3MHOKEHHUSI OPTraHU3MOB

https://resh.edu.ru/

66
67

ITonoBsoe Pa3MHOXKCHUE

Meiios

https://resh.edu.ru/

https://resh.edu.ru/

68

l'amerorenes. O6pa3oBaHue U pa3BUTHE
MOJIOBBIX KJIETOK. JIabopaTopHas pabora
«3yueHne cTpOCHUS MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpETapaTax»»

0.5

https://resh.edu.ru/

69

70

I/IH,I[I/IBI/II[yaJ'IbHOG Pa3BUTHUC OPIraHU3MOB —
OHTOI'CHEC3

3akJiaJika OpraHoB M TKaHEH u3
3apOIBIIICBHIX JINCTKOB

https://resh.edu.ru/

https://resh.edu.ru/

71

Poct Pa3sBUTHUC ) KUBOTHBIX.
JlaGopaTtopHnast pabora «BrlisiBiieHHe
MPU3HAKOB CXOJCTBA 3apOIbIIICH
MIO3BOHOYHBIX JKUBOTHBIX)

0.5

https://resh.edu.ru/

72

73

74

PasMHOXeHUE U pa3BUTHE PACTEHU.
JlabopaTtopHnas pabota «CTpoeHue opraHoB
Pa3MHOXKEHHUS BBICIIUX PACTCHHUI»
HcTopust CTAaHOBJIEHMSI U Pa3BUTHUSA
TEeHETUKHU KaK HayK1

OCHOBHBIE TIOHATHUS U CUMBOJIBI T€HETHUKH.
JlaGopatopHas pabota «J{po3oduia kak
00BEKT FeHETUUECKUX UCCIICIOBAHUI

0.5

0.5

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

75

3aKOHOMEPHOCTH HACTIEAOBAHUS
MPU3HAKOB. MOHOTHOpHIHOE
ckpemBanue. [Ipaktuueckas pabota
"HN3yueHue pe3ynbTaToB MOHOTHOPUHOTO
CKpeLIMBaHus y Apo30duinr"

0.5

https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

[uTomornyeckrue OCHOBBI MOHOTHOPHUIHOTO

76 1 https://resh.edu.ru/
CKpEITUBaHMS
Ananusu ee ckpenmBanue. Hemomxoe
77 pyromt pett 1 https://resh.edu.ru/
JIOMUHUPOBaHUE
JurubpuHoe CKpelmrBaHue.
IIpakTrueckas padora «M3yueHue
78 P P v 1 0.5 https://resh.edu.ru/
PE3yIbTATOB TUTHOPHIHOTO CKPEITUBAHMS
y IpO30(HITBD»
WTOJIOTHYECKUE OCHOBLI JUTHOPUIHOTO
79 i s pHi 1 https://resh.edu.ru/
CKpEITUBaHUS
80 CrerieHHOE HaclleZIOBaHUE TPU3HAKOB 1 https://resh.edu.ru/
81 XpoMOCOMHasI TEOPHS HACIICICTBEHHOCTH 1 https://resh.edu.ru/
82 I'eneruka nona 1 https://resh.edu.ru/
83 I'eHoTHII KaK [€JIOCTHAS CUCTEMA 1 https://resh.edu.ru/
I'eHeTnyeckuii KOHTPOJIL Pa3BUTHUA
84 . TPOT> P 1 https://resh.edu.ru/
pacTeHul, )KUBOTHBIX U YEJIOBEKA
M3MenuuBoCTL mpu3HAKOB. BUab!
85 P A 1 https://resh.edu.ru/
W3MEHYUBOCTH
86 MoudukaoHHas N3MEHYNBOCTh 1 https://resh.edu.ru/
BapuanuvoHHBIN psia U BapUallMOHHAs
kpuBas. JlaboparopHas padota
«HccmenoBanne 3aKOHOMEPHOCTEH
87 a . p 1 0.5 https://resh.edu.ru/
MOIU(PUKATTIOHHON U3MEHUHNBOCTH.
[TocTpoenne BapuallMOHHOTO psifa 1
BApUALIMOHHON KPUBOII»
I'eHoTHIIMUECKAsA U3BMEHUYUBOCTD.
88 1 https://resh.edu.ru/
KomMOunaTuBHast N3MEHYHUBOCTE
89 MyTtanuoHHas H3MEHYHBOCTD. 1 0.5 https://resh.edu.ru/
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[IpakTuyeckas padora «MyTtanuu y
Jpo30¢uIbl (Ha TOTOBBIX
MUKpOIIpenaparax)»

90

91

92

3aKOHOMEPHOCTH MYTallMOHHOIO IIPOLIEcCa.
ONUreHeTHKa 1 SIUreHOMHUKa

['eneruka yenoseka. [IpakTuueckas pabota
«CocTraBieHue 1 aHaIu3 POAOCIOBHOIN

MeTtoasl MEAUIIMHCKON N'eHETUKHU

0.5

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

93

94

95

96

3Haqu1/Ie MGHHHHHCKOﬁ T'CHCTHUKU B
HpeI[OTBpaIIIGHI/II/I " JICUCHUHU I'CHCTHYCCKUX
3200J1€BaHNI YETIOBEKA

OCHOBHBIE TIOHATHS CEJIEKIUU.
JlaboparopHnas pabota «3ydyeHue copToB
KYJIbTYPHBIX PACTEHUN U TIOPOJ TOMAITHUX
YKUBOTHBIX)

MeToap! ceaeKIIMOHHON paboThl.
JlaGopatopHas pabota «3yueHne MeToa0B
CEJICKLIUH PACTECHUN»

JlocTr>KeHMs CeJIeKIMU PACTEHUN 1

*UBOTHBIX. [IpakTueckas padora
«IIpuBUBKa pacTeHUI»

0.5

0.5

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

97

CoxpaHeHue, U3y4eHHe U UCIOJIb30BaHNE
TEHETUYECKUX PECYPCOB

https://resh.edu.ru/

98

99

BuoTexHonorus kak Hayka U OTpacib
nponsBoacTBa. [IpakTrueckas padbora
«3yueHne 00beKTOB OMOTEXHOIOTHI

OCHOBHBIC HANPaBJICHUS] CHHTETHYECKON
OuoJIOruun

0.5

https://resh.edu.ru/

https://resh.edu.ru/
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100 XpoMOCOMHAasi M TeHHAsI HH)KEHEPHUs 1 https://resh.edu.ru/
101 Menunuackre OMOTEXHOIOT NI 1 https://resh.edu.ru/
102 l'onoBast koHTpONBEHAS paboTa 1 https://resh.edu.ru/
BIIEE KOJIMYECTBO YACOB I1
OBbII] OJI CTBO YACOB IIO 102 135

[NPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus. O6mas ouomnorus, 10 knace/ 3axapos B.b., MamonToB C.I'., Conun
H.W., 3axaposa E.T.; mox pemakiueit 3axapora B.b., O6mecTBo ¢ orpaHnYeHHOM
OTBETCTBEHHOCTBIO «/JIPODA»; AkmonepHoe o0mectBo «M31aTenbcTBO
«IIpocBemenue»

* buosnorus. O6mas 6uomnorus, 11 kiacc/ 3axapos B.b., MamonToB C.I'., Conun
H.N., 3axaposa E.T.; mox penakumeit 3axaposa B.b., O61iecTBO ¢ orpaHMuYeHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkimonepHoe odmecTBo «M3aaTenscTBO
«IIpocBemenue»

PabGouas terpanp k yueOHukam - 3axaposa B.b., Cyxosa T.C. u np.

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

1. borganosa T. JI., Cononosa E. A. buonorus. CipaBoYHUK 1151
CTapIIEKJIACCHUKOB U nocTynarmux B By3bl. — M.: ACT-nipecc, 2006.

2. boarosa U. B. CoopHuk 3a7a4 1o oOuieit OMoa0ruu AJis NOCTYNAIIIHNX B
BY3b1. — M.: Onukc 21 Bek, 2005.

3. I'onuapos O. B. I'enetuka. 3amaun. — Caparos: Jluuei, 2005.

4. Nukapes C. JI. 'eneruxa: Coopuuk 3anad. — M.: U3n-Bo «IlepBoe ceHTAOps»,
2002.

5. Amutpuena T. A., Cymaroxun C. B., I'ynenkos C. 1., Mensenesa A. A.

buonorus. Yenosek. O61mias 6uosiorust. 8-11 kiacc: Bonpocsl. 3aganus. 3agaqu.



— M.: Jlpoda, 2002.

6. Honeukas . I'., Jlynesa U. O., [Tandunosa JI. A. AkTyajabHble BOIIPOCHI
ouonoruu. — Capatos: Jlunei, 2001.

7. darrepe H. /1. ['eHHas uH>xeHEepHs: ClIaceHUE WIIM THOEIb YeI0BEUYECTBA. —
CII0.: UK «Hesckuii mpocniekt», 2002.

8. sarrepes H. /1. KnonupoBanue: npasna u Beimbicen. — CI16.: UK «HeBckuit
npocnexT», 2002.

9. 3axapoB B. b, Mycradun A. I'. O611as 6M0JIOTHS: TECThI, BOIPOCHI, 3aJaHHUS.
— M.: IIpocsemenue, 2003.

10. MeanukoB b. M. buonorus: dopmbl 1 ypoBHu xku3Hu. — M.: [IpocBenienue,
2006.

11. Mumuna H. B. 3aganus 11 caMocTosiTeIbHOM padboThl 10 0011el OMOIOTUH.
11 knace. — M.: IIpocsemenue, 1985.

12. MarkoBa A. H., Kamunosa I'. C., Pe3nukosa B. 3. 3aueTsl 1o Onoioruu:
OO6mas 6uonorusa. — M.: JIuct, 1999.

13. [Iumenos U. H. Jlekuu no obmieit 6uonoruu. — Caparos: Jlumneit, 2003.

14. IlyroBkun A. I1., I[TyroBkuna H. A., Muxees B. C. IIpaktukym mo o61ieit
ouosioruu. 10-11 knacc. — M.: IIpocsenienue, 2002.

15. PszanoBa JI. A. [Ipaktukym mo reHetuke B mikoje. — Yensounck: YI'TIN,
1995.

16. CuBornazos B. U., Cyxosa T. C., Koznosa T. A. O6mas 6uosnorus. 10 kmacc:

nocobue ais yuaurtens. — M.: Aipuc-tipecc, 2004.



17. CuBornazos B. 1., Cyxosa T. C., Koznosa T. A. O0uias 6uonorus. 11 kmacc:
nocobwue g yuurens. — M.: Aipuc-tipecc, 2004.
18. Copokuna JI. B. Tematuueckue 3auersl 1mo omosoruu. 10-11 kmace. — M.: T1]

«Cdepar, 2003

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

www. bio.lseptember. ru

www. bio. nature. ru
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