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MOSACHUTEJBHASA 3AIINCKA

[Iporpamma mo ydeOHOMy mpeamery "buomorus" (mamee - Ouosorus) Ha
YpOBHE cpefHero obmiero odpazoBaHusi pazpabotaHa Ha ocHoBe DeaepanbHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpemnojaBaHuss ydeOHoro mpeamera «buonorus» u
OCHOBHBIX MOJIOKEHU (PenepanbHOi paboueil mporpaMMbl BOCIIUTAHUS.

VYueOubiii npeamer «buonorus» yriayonéHHoro ypoBHsS uzydenus (10-11
KJIACChI) SIBJISICTCS OJIHUM K3 KOMIIOHEHTOB MpeaMeTHOU obnactu «ECcTecTBEHHO-
HayuyHble mpenmers». CorjacHo mnonoxenusm PIOC COO mnpodunsHbIe
ydeOHbIE TIPEIMETHI, U3ydyaeMble Ha YriyOJEHHOM YPOBHE, SIBIISIIOTCS CIIOCOOOM
nuddepenupann  oOy4eHUsT Ha YpPOBHE CpeaHero oOiiero oOpa3oBaHus U
MPU3BAaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXJIYy OCHOBHBIM OOIIKUM, CpPEeAHUM
o01IUM, cpeHUM TTPOPECCUOHANIBHBIM U BBICHIUM 00pa3zoBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE pelIeHUE 00pa30BaTEIbHBIX, BOCHHUTATEIBHBIX M PA3BUBAIOIINX
3a/lay, CBS3aHHBIX C TpodopueHTanueln o0yJaroumxcss U CTUMYJIUPOBAHUEM
WHTEpeca K KOHKPETHOM 00JIaCTH HAay4YHOT'O 3HAHHUS, CBA3aHHOTO C OMOJIOTHEH,
MEJIULIMHOM, KOJIOTUEHN, TICUXOJIOTUEN, CIIOPTOM HIJIM BOCHHBIM JIEJIOM.

[Iporpamma no ydebnomy mpeamety "buonorus" naér npeacraBieHUE O
Heau M 3ajadax u3ydeHus ydeOHoro mpenmera «buonorus» Ha yrayOnéHHOM
YpOBHE, omnpeaessieT 00s13aTesibHOe (MHBAPUAHTHOE) MTPEAMETHOE COJep KaHue, ero
CTPYKTYpUpPOBAaHHME IO paszfenaM M TeMaMm, paclpefeieHue Mo Kiaccam,
PEKOMEHAYET TMOCJIEIOBATeIbHOCTh H3YYEHHs] y4eOHOro Marepuaia ¢ Y4yeToM
MEXIPEIMETHBIX W BHYTPUIPEAMETHBIX CBS3EH, JIOTMKKM Y4eOHOTo IMpolecca,
BO3pPACTHBIX OCOOEHHOCTeW oOyuwaromuxcsi. B mnporpamme 1o Ouonoruu
peanu3oBaH MPUHIUIT TPEEMCTBEHHOCTH C M3y4YCHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Oyaromaps 4YeMy  IPOCMATpPUBAETCS
HAMpaBJICHHOCTh HA  TMOCJEAYIONIee pa3BUTHE  OHOJOTWYECKUX  3HAHUMH,
OpUEHTHUPOBAHHBIX Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEJCTaBICHUN O 370pOBOM 00pasze >KU3HU, Ha
BOCMIUTaHWE OEpeXKHOTrO OTHOIICHUS K OKpYXKalomel NpupoaHou cpene. B
mporpaMme Mo OHMOJIOTHH TakKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOrO MpeaMeTra
«buonorusiy B peamuzanuu  TpedoBanuit PIOC COO Kk MIAHUPYEMBIM
JUYHOCTHBIM, METAIlpPeAMETHBIM M TPEAMETHBIM pe3yjbTaTaM OOydYeHHUS U B
GbopMUPOBAHUM OCHOBHBIX BHJIOB y4e€OHO-IO3HABATEIBHOW  JEATEIbHOCTU
oOydJarommxcsi MO0 OCBOCHHUIO COJEpKaHUsS OUOJOTUYECKOTO O0Opa3oBaHMs Ha
YPOBHE CpeHEro 00111ero 0opa3oBaHusl.

VYueOubiit npenmer «buosorus» Ha YpoBHE CPEIHEro o0uiero oopa3oBaHUs
3aBepiiaeT OMOJIOTMYEeCKOe O00pa3oBaHME B IIKOJE UM OpPUEHTHPOBAH Ha
pacIvipeHre W yriyOJIeHHe 3HAHWUW O0OyJaronuxcs O >KUBOW MPHUPOJE, OCHOBAaX
MOJICKYJIIPHON W KJIETOYHOW OHMOJOTHH, SMOPHOJIOTUU W OWOJOTUU Pa3BUTHS,
TE€HETUKHU, CEICKIIUN, OMOTEXHOJIOTHH, SBOTIOIMOHHOTO YUYEHHUS U SKOJIOTHH.



Nzyuenne yueOHOro mnpeamera «buomorus» Ha yriyOJleHHOM YpOBHE
OPUEHTHPOBAHO HA MOJATOTOBKY OOYyYaOIIMXCS K MOCIEAYIOLIEMY IOIYYEHHIO
Ouonoruyeckoro  oOpa3oBaHMs B By3aX U OpPraHM3alMsSIX  CPEIHETO
npogeccuoHanbHOro o0pa3zoBanus. OCHOBY €ro COAEpKaHUS COCTaBISIET CUCTEMA
OMOJIOTMYECKUX  3HAHUM, [OJIyYEHHBIX TPU HU3YYEHHH  OO0Yy4arOUIMMUCS
COOTBETCTBYIOIIUX CHUCTEMATHUUECKUX Pa3fesioB OMOJIOTUH HA YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUA TOJy4aroT pa3BuTue. Tak,
pacmiupeHbl U yriayOneHbl OHMOJIOTUYECKHE 3HAHUSA O PACTCHMSIX, XHUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME YEJIOBEKa, OOIMX 3aKOHOMEPHOCTSAX >KU3HH,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOTMYECKUE CBEAEHUS IPUKIAJHOIO U TIOMCKOBOIO
XapakKTepa, KOTOpPble MOXHO HCIIOIb30BAaTh KaK OPUEHTHPHI JJIsl MOCIETYIOUIErO
BbIOOpa mnpodeccuu. Bo3MmokHa Takxke HMHTErpanus OMOJIOTMYECKUX 3HAHUHA C
COOTBETCTBYIOIIMMH 3HAaHUSAMH, MOJYYEHHBIMU OOYYAIOIIUMHUCS TPH H3YYECHHUH
($u3MKH, XUMHH, Teorpaduy 1 MaTEMaTUKH.

CrpykTypa mnporpamMmbl 1o ydyeOHOMYy mnpenmery "buosorus" orTpaxaer
CUCTEMHO-YPOBHEBBI U 3BOJIOLUUOHHBINM MOAXOABI K HU3YYEHHIO OHOJIOTHUH.
CorylacHO UM, U3y4YarOTCsl CBOKCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUUISl dKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OPTraHU3ALMH, 3BOJIIOLMHY OPraHUYECKOro MHUpa Ha 3eMiie,
COXpaHEHHUs OMOJOrMYECKOro pasHooOpa3zus IuiaHeTrol. Tak, B 10 Kkiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OWOJNIOrMH, SMOpPHOJIOTUU U
OMOJIOTUN PA3BUTHSI, TEHETUKA U CEJIEKUUH, OMOTEXHOJOTUH U CUHTETHYECKOM
OMOJIOTMH, aKTyalM3UPYIOTCS 3HAaHUS OO0y4arolmuxcs Mo OOTaHUKE, 300JI0THH,
aHatoMuu, (usmonorun uenoBeka. B 11 kiacce wu3yyaroTcs 3BOJIOLHMOHHOE
y4€HUE, OCHOBBI KOJIOTUHU U yYeHHUE 0 Ouocdepe.

VYueOnsiii npeamer  «buonorus»  mpu3BaH  00€CHEUUTh  OCBOEHUE
0Oy4aroIMMHUCS OMOJIOTUYECKUX TEOPUM U 3aKOHOB, MJI€W, TPUHIIUIIOB U MPaBUJI,
JIe)KAIMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOEHHHM, MHOT000pa3MM MU OCOOCHHOCTSX KIETKHM, OpraHu3Ma, MOMYJIsIuH,
OMOLIEHO3a, SKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTH)KEHHUSAX, COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX aclleKTax OMOoJIoTHYecKuX 3HaHui. s
pa3BUTUSL M TOJJACpXKaHUS HHTEpeca OO0ydJaromuxcs K OHOJIOTHH Hapsay co
3HAYUTENIbHBIM 00BEMOM TEOPETHUECKOI0 MaTepHalia B COACPKaHUU MPOTPAMMBbI
no OHMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHMS M PAa3BUTHS
TOM WM HMHOW 00nacTh OWOJIOTMH, BKJIAJOM OTEUECTBEHHBIX M 3apyOeiHBIX
YUEHBIX B PEILICHUE BAKHEUITUX OMOJIOTMYECKUX U SKOJOTUYECKUX TTPOOIIEM.

[enp n3yuenus yueOHoro npeamera «bruonorus» Ha yriiyoJ€HHOM YPOBHE —
OBJIaJIcHHE  OOYy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOM
OpraHu3allid >KUBBIX CHUCTEM pa3HOrO paHra H NPUOOpPETeHHE YMEHH
UCIIOJIb30BaTh 3TH 3HaHUS B ()OPMUPOBAHMU HMHTEpECa K ONpeAesIEHHON o0sacTu
npo(hecCHOHANBPHOM JAESITENbHOCTH, CBSI3aHHOW C Ouosorumeil, Wi K BbIOOpPY
y4e0HOTO 3aBEACHUS JIs1 TPOIOJDKEHUS OMOJIOTHYECKOTO 00pa30oBaHUS.

Joctmxenne uenu u3ydeHus ydeOHoro mnpeamera «buomorus» Ha
yIyOI€HHOM YPOBHE 00€CTIEYMBACTCS PEHICHUEM CIISIYIOIINX 3aa4:



OCBOCHHE OOYYArONTUMUCS CUCTEMbI OMOJOTUYECKUX 3HAHWUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIMIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiiax, COCTaBISIONIUX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAaPTUHY MHUPA; O
CTPOEHUHU, MHOrooOpa3uu U OCOOCHHOCTSX OHOJOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MOMYJISALHNs, B, OMOTE01EeH03, OMocdepa); 0 BELIAIOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTUH;

O3HAKOMJICHHE OOYy4YaloIIMXCSd C METOJAMH TO3HAHHS >KUBOW MPHUPOIBI:
UCCJIEIOBATENCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW U
KJIETOYHOW OHOJOTHH, SMOpPUOJIIOTMM U OWOJOTMM pPa3BUTHUS, TEHETHUKU U
CEeNIeKIIMM, OWOTEXHOJOTUU U CHHTETHYECKOW OHOJIOTHUH, TMaJeOHTOJIOTHH,
OKOJIOTHH);  METOJIaMH  CaMOCTOSITEIBHOTO  TMPOBENEHUS  OMOJOTHYECKUX
uccienoBaHuii B Jlabopatopur W B mOpupoae (HaOmoJeHue, HU3MEpEeHue,
AKCIIEPUMEHT, MOJICTTUPOBAHHE);

OBJIaZIcHMEe OOyYalolUMHUCS YMEHHUSIMU: CAMOCTOATEIbHO  HaXOJWTb,
aHAJIM3UPOBATh W HCIIOJIb30BATh OMOJIOTMUYECKYI0 HH(QOPMAIHMIO; I0JIb30BAThCS
OMOJIOTMYECKON TEPMHHOJIOTHEN M CHMBOJIMKOW; YCTAHABIMBAaTh CBA3b MEXKIY
pa3BUTHEM OHOJIOTUM U  COLMAIBHO-DKOHOMHYECKMMHM M 3KOJOTHYECKUMHU
npobiieMaMu 4Y€JI0BEYECTBA; OLEHUBATh IOCIEICTBUS CBOEH NEATEIBHOCTH I10
OTHOILIEHUIO K OKpYXarollel NpupogHON cpene, COOCTBEHHOMY 3J0POBBIO U
3I0POBBIO  OKPYXKAIOIIUX  JIIOJICH; OOOCHOBBIBAaTH W COOMIOJATH  MEPBI
npo@HIaKTUKA MH(GEKIIMOHHBIX 3a00J€BaHUl, MpaBUIa MOBEACHUS B MPUPOJIE U
oOecrieyeHus: 6€30MacCHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B YPE3BBIYANHBIX
CUTyallUsiX TMPUPOAHOTO U  TEXHOTEHHOTO  XapakTepa; XapaKTephu30BaTh
COBpEMEHHBIC HAyYHBIE OTKPBITUS B 001aCTH OMOJIOTHH;

pa3BuTHE y 00YYaIOIMINXCSI HHTEIEKTYAIBHBIX U TBOPYECKUX CIIOCOOHOCTEH
B TPOIECCE 3HAKOMCTBA C BBIJAIONIMMHCS OTKPBITUSIMH W COBPEMEHHBIMHU
UCCIIEIOBAaHUSIMK B OWOJIOTHH, pEIIaeMbIMH €0 MpoOjeMamMH, METOI0JoTuei
OMOJIOTrMYECKOro UCCIIEIOBaHMS, POBEJCHHUS HKCHEPUMEHTATbHbBIX
UCCIIEIOBaHUM, peleHus] OMOJIOTUYECKUX 3a/1ay, MOJAEIUPOBAaHUS OMOIOTMUYECKUX
00BEKTOB U MPOIIECCOB;

BOCIHUTAaHUE Yy 00yYarOIMXCs [IEHHOCTHOTO OTHOILEHUS K *KUBOW MPUPOJIE B
LEJIOM U K OTJENbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (POPMHUPOBAHHE IKOJIOTUUECKOMH,
TEeHETUYECKOM TIpaMOTHOCTH, OOIIEH KyJbTypbl TOBEICHUS B TMPUPO/IE;
WHTETpaIH €CTECTBEHHO-HAYYHBIX 3HAHUH;

npuoOpeTeHne  OOyYaroMMMHCS  KOMIIETEHTHOCTH B paIlMOHaJIbHOM
MIPUPOJIOTIOIB30BaHUN (COOJIIOICHUE TIpaBUJI TOBEICHHUS B TIPUPOJE, OXPaHbI
BUJIOB, KOCUCTEM, Onoc(ephl), COXpaHEHUH COOCTBEHHOTO 3/I0POBbS U 370POBbS
OKpY)Karolux Jrojged  (coOmromeHuss Mep npodriakTuku — 3a0o0JieBaHUM,
oOecrieyeHue 0€30MacHOCTU KU3BHENEATEIbHOCTH B YPE3BBIYAWHBIX CUTYyaIUsX
OPUPOTHOTO M  TEXHOTCHHOTO XapakTepa) Ha OCHOBE HCIOJIb30BaHUS
OMOJOrMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM KU3HU;

CO3/laHHME€  YCJIOBHM  JUIsi  OCO3HAHHOTO  BbIOOpa  OOydaromUMUCS
VH/IMBUTyaJIbHOU 00pa3oBaTeNbHON TPACKTOPUHU, CIOCOOCTBYIOIIEH



NOCIEAYIOUEMY NPOPECCHOHATBHOMY CaMOOIPEICICHNUI0, B COOTBETCTBUH C
VHIMBHUIYILHBIMU HHTEPECAMH U TTOTPEOHOCTSIMHU PETHOHA.

OO1ee 4ncao 4acoB, OTBEICHHBIX HA M3yYeHHE OMOJIOTHH Ha yriIyOJCHHOM
ypOBHE cpeaHero oobiero oopazoBanusi, coctasisier 204 yaca: B 10 kimacce — 102
yaca (3 yaca B Hezienmo), B 11 kimacce — 102 gaca (3 yaca B Heemio).

Ot6op opraHu3anOHHBIX (OPM, METOJIOB M CPEICTB OOy4YeHHUS OWOJIOTHU
OCYIIIECTBISIETCS C YU4ETOM CHEIHM(HUKU €ro CoAepKaHWsS W HANpaBICHHOCTH Ha
OpoAODKeHHEe OWOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3aIUsIX CPETHETO
po(eCCHOHATEHOTO U BHICIIETO 00pa30BaHUAI.

OO0s13aTENIbHBIM YCIOBHEM MPHU 00yUYEeHUU OMOJIOTHHU Ha YIIIyOJIEHHOM YPOBHE
SBIISIETCSL TIPOBEJCHUE JIA0OPAaTOPHBIX M MpakTUdeckux pabor. Taxxke ydactue
00yJarolumxcs B BBITOJHEHUH MPOCKTHBIX W y4EOHO-UCCIENOBATENLCKUX PadoT,
TEMaTHUKa KOTOPBIX  OMPEIENSACeTCS y4YUTeIeM Ha OCHOBE HMEIOIINXCS
MaTepHaIbHO-TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUH.



COAEPXKXAHUE OBYUEHUA
10 KITACC

CopepkaHrue NpOrpaMMbl, BBIIEIECHHOE KYPCUBOM, HE BXOJHUT B NPOBEPKY
rocynapctBeHHO# utorooi arrecraiuu (I'MA).

Tema 1. BuoJsiorns Kak Hayka

CoBpeMeHHass OmosIorus — KOMIUIEKCHasl Hayka. KpaTkas uctopus pa3BUTHS
Ovonornu.  buonormyeckue HayKd M HM3y4aeMble MMH  NIPOOJIEMBI.
@yHIaMEHTaJIbHbIC, NPUKIAIHBIE W IIOWCKOBBIE HAy4YHbIC HCCICIOBAaHUS B
OMOJIOTHH.

3HaueHue OMOJOruM B (POPMUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOM
KapTuHbl Mupa. [Ipodeccun, cBsizaHHble ¢ Ouosioruedl. 3HaueHUe OHOJOTUU B
IIPAKTUYECKON JIESATEIBHOCTH YEJIOBEKA: MEIULIMHE, CEIbCKOM XO3SMCTBE,
IIPOMBILIJIECHHOCTH, OXPaHE IPUPOBI.

JlemoHcTpanuu

[Toptpetsi: Apucrorens, Teodppact, K. Jlunneit, XK. b. Jlamapk, Y. [dapBuH,
VY. TI'apseii, I'. Menaens, B. U. Bepuaackuii, U. 11. [TaBnos, U. 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C APYrMMU Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. 7KuBble cucTeMbl U UX U3YyYeHHUE

JKuBble cucTeMBbl Kak mpeaMer u3lydyeHus Ouonoruu. CBOMCTBAa KUBBIX
CUCTEM: €IMHCTBO XMMHYECKOIO COCTaBa, JUCKPETHOCTb U  LEJIOCTHOCTD,
CJIIO)KHOCTb M YHOPSJAOYEHHOCTb CTPYKTYPBI, OTKPBITOCTH, CaMOOpraHu3alus,
CaMOBOCIIPOU3BEEHUE, PA3APAKUMOCTb, U3SMEHUYUBOCTD, POCT U PA3BUTHE.

YpOBHM OpraHv3aldd HKUBBIX CHUCTEM: MOJIEKYJISIPHBIMA, KJIETOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIM, MOIYJISALIUOHHO-BUI0BOM, 3KOCUCTEMHBIN
(bmoreonenoTnyeckuit), OwmochepHsiii. Ilporecchl, MPOUCXOIANINEC B KHUBBIX
cuctemax. OCHOBHbIE TpPHU3HAKK >KMBOro. JKW3HB Kak (opMa CyIIeCTBOBAHUS
Marepun. Hayku, nzyyaromue >KMBbIE€ CUCTEMBI HA PA3HBIX YPOBHSAX OpraHU3aliu.

N3yueHne >XKuUBBIX cucTeM. Meroasl Ouosiorudeckord Hayku. HaGmronmeHwue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTEMaTU3alus, MeTaaHanus. [IoHsaTue o 3aBuCMMon u
He3aBUCUMOM IiepeMeHHOU. IlnaHumpoBanue »skcnepumenra. IlocraHoBka u
npoBepka rumnote3. Hynesas runotesa. [loHsiTue BHIOOPKH U €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouonornueckux JaHHbIX. OIleHKa JAOCTOBEPHOCTH MOJIYYEHHBIX
pe3ynpTaroB. IIpUuMHBI HMCKaKEHUSA pE3yJNbTaTOB JKcnepumeHta. llonstue
CTaTUCTUYECKOTO TECTA.

JleMoHCTpanun

Tabmupt u cxembl: «OCHOBHBIE TPU3HAKU >KU3HWY», «buonorunueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUdUd KUBOKI
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM MKUBOTHBIX», «CHCTEMBI



OpPraHoOB YeJIOBEYECKOro opranusman, «buoreomnenos», «buocdepa», «Metompl
W3YUYECHHUS )KUBOU ITPUPOJIBI».

O6opynoBanue:  jmabopaTopHoe  oOOpyJOBaHHE  JIi  IPOBEICHUS
HAOJIOICHUM, U3MEPEHU, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30BaHWE pPa3IUYHBIX METONOB MpH
W3YUYEHHH JKUBBIX CHCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knerka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHULIA KuBoro. KMcropus
oTKpbITus KieTku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH,
M. Ineiinen, P. BupxoB). OCHOBHbBIE NOJIO)KEHHS] COBPEMEHHOM KJIETOUHOMN
TEOPHUH.

Metoapl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHS,
xpoMarorpadusi, 31eKTpodopes, METo MEUYEHBIX aTOMOB, AU(epeHInaNbHOE
HeHTpu(dyrupoBaHue, KyJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢huxcuposanmvix
Ka1emox. DIEKTpOHHass MUKpockonus. Kongokanvnas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JlemoHcTpanuu

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

Tabmuubl u cxembl: «CBETOBONH MHKPOCKOT, «DJIEKTPOHHBI MUKPOCKOID,
«Mctopust pa3BUTHS METOAOB MUKPOCKOTTHI.

OOopyioBaHHE: CBETOBOM MMKPOCKOIN, MHKpPOIpenaparbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTnueckass padora «/I3yueHue METOAOB KJIETOYHOM OUOJIOTUM
(xpomartorpadus, aextpodope3, auddepeHianbHoe 1eHTPUGYTUpOBaHUE,
IT1IP)».

Tema 4. XumMnueckasi OpraHu3anusa KJIeTKU

XUMHUYECKHM COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIIEMEHTHI.
Bona m e€ ponp Kak pacTBOPHUTEINS, pearcHTa, ydacTHEe B CTPYKTYpUPOBaHUU
KJIETKH, TEIUIOperysuud. MuHepaibHble BEIIECTBAa KJIETKH, UX OHOIOrnyeckas
poJib. Posib KATHOHOB M @aHHOHOB B KJIETKE.

Oprannueckne BelleCcTBAa KIETKH. buosornueckue mnoauMepsl. benkwu.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OeinkoBoi Mosiekysbl. [lepBuunas
CTpyKTypa Oeika, MenTuaHas CBs3b. BTopuuHas, TpeTWyHas, 4YeTBEpTUYHAs
cTpykTypbl. JleHatypauus. CoiictBa OenkoB. Knaccudukauuss  OGenkos.
buonornyeckue Qpynkuun 0enkoB. IIpuonsi.

VYrneBonbl. MoHOCaxapu/ibl, TUcCaxapyibl, OJTUTOCaXapyIbl U MOJIUCAXAPHUIBIL.
OO6mmuit  1aH cTpoeHuss U (QU3MKO-XUMHYECKHE CBOWMCTBA  YTIJIEBOJOB.
buonornyeckue QpyHKIIMM YTII€BOIOB.

Jlununet. I'uapodunsHo-TUapOodhoOHBIE cBOMicTBa. Kiaccudukanus nunuaos.
Tpurnmuuepunsl, ¢ochonunuasl, BOCKH, CTepouabl. buonorumueckue (GyHKIUU
munuaoB. OOmMe CBOMCTBAa OMOIOTHYECKIX MeMOpaH — TeKy4eCTh, CIIOCOOHOCTH K
CaM03aMbIKaHHUIO, TOTYIIPOHUIAEMOCTb.



Hyxneunoseie kucnotsl. JJHK m PHK. CrpoeHne HYKJIEHMHOBBIX KHCIOT.
Hyxneorunpl. Ilpunnun kommiementapuoct. IlpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinast cnupans. MecroHaxoxaeHue u ouonornueckue pynknun JTHK.
Buasl PHK. ®yukunu PHK B kietke.

Crpoenne monekynsl AT®. Makpospruyeckue cBsizu B Moisekyine ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIEHHbIE IEPEHOCUUKU, X (DYHKIIMH B
kietke. /Jlpyeue wuyxneozuompugocgpamovr (HT®). Cexenuponanue JIHK.
Memoowvl cenomuxu, mpancKpunmomuKu, npomeoMuKu.

CtpykTypHas Ouojyorusi: OMoXuMHUeckue U OnopU3NYECKUEe HCCIEAOBAHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYpbl OuOMONEKyl. Mooeruposanue
CMpYKmMypbl U QYHKYUti OUOMONEKYN U UX Komniekcos. KomnviomepHuiti ousaun u
opeanuyeckull cCunmes OUOMOJEKY U UX HEeNPUPOOHBIX AHANO208.

JleMoHCTpanumn

[Toptpetsr: JI. ITonunr, JIx. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. IIpy3unep.

Huarpammel:  «PacripeneneHue XUMUYECKHX 3JIEMEHTOB B HEKHBOU
npupozie», «PacnpeneneHne XuMHIECKUX 3JIEMEHTOB B JKUBOUW MPUPOEY.

Tabmuubl u cxembl: «llepuoamdeckass Tabnuia XUMHYECKUX 3JIEMEHTOBY,
«CTpoeHue MOJIEKyJbl BOIbI», «BemectBa B coctaBe OopraHu3moB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIeKybl», «CTpoeHHEe MOJIEKYI
yraeBoaoBy, «CTpoeHHe MOJeKyld JUNUI0B», «HyKIenHOBbIE KHUCIOTBHI»,
«Ctpoenue Monekyiasl ATO».

OOopynoBaHue: XUMUYECKAsl MOCYAa U 000PYyI0BAHHUE.

JlaGopaTopHasi padora «O0HapykeHUE OCJIIKOB C TTOMOIIbIO Ka4€CTBEHHBIX
pEaAKLIUIN.

Jlaboparopnass  padora  «lccrmenoBaHue — HYKJIEHMHOBBIX  KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK PAa3JIMYHbIX OPTaHU3MOB).

Tema 5. CTpoenne u QyHKINH KJIETKH

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

CrtpoeHre MpoKapuOTHYSCKOM KeTKkH. KieTouHas cTeHKa OaKTepuid B apXeH.
Oco0OeHHOCTH CTPOCHHsI TEeTepOTpO(HONH U aBTOTPOPHON MPOKAPUOTUUECKUX
KJIETOK. MecCTOo U poJib TPOKapHOT B OMOIIEHO3aX.

Crtpoenue u GyHKIIMOHUPOBAHUE AYKapUOTHUUYECKOU KJICTKHU.
[Inazmatuueckass wmemOpana (masmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpaHbl. TpaHCHOpPT BEIIECTB uepe3 IIa3MaTUYECKyH0 MeMOpaHy: MacCUBHBIN
(muddy3us, obneruéHuas auddys3us), akKTUBHBIA (MIEPBUYHBIA W BTOPUYHBIN
akTUBHBIA TpaHcnopT). llomynponunaemocts wmeMOpanbl. Pabora Hatpuii-
KaJIMEBOI'0 Hacoca. DHJOLMTO3: MUHOLMTO3, (harormuTo3. Dk3o1uTo3. Kierounas
crenka. CTpykTypa 1 QyHKIMH KIETOYHOW CTEHKU PACTCHHM, TPHOOB.

[Huronna3zma. [{urozomns. [utockener. JIBuxkenne nuroniazMbl. OpraHouIbI
wietkn. OmHOMEeMOpaHHBIE OPTaHOWIBI KIETKH: JHAOIUIAa3MAaTHYeCKash CeTh
(OIIC), anmapar I'ompmxu, JTU30COMBI, UX CTPOCHHE U (PYHKIMH. B3anuMoCBs3b



OJTHOMEMOpaHHBIX OPraHOUAOB KiIeTKH. CTpOEHHE TpaHyJIsIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6enxoe ¢ IIIC. Cunte3 pacTBOpUMBbIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMmOpaH. ['nmagkuit  (arpaHyJsSIpHBIM)  DHAOIUIA3MATHYECKUN
petukynyM. CekperopHas ¢yHkius anmnapata ['onpmku. Moougurkayus 6enkos 6
annapame [ onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancmopt
BEILIECTB B KJIETKE. Bakyonn pactutenbHbIX KieToK. Knerounsiii cok. Typrop.

[IonyaBTOHOMHBIE  OpPraHOWABI  KJIETKH:  MUTOXOHJPUH,  IIJIACTUIBI.
Ipoucxoocoenue mumoxonopuii u naacmud. Cumouocenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenne W (QyHKIIMM MHUTOXOHIpUN W tuiactun. I[lepBuunsie,
BTOPUYHBIE W  CIIOXKHBIE  TUIACTUABI  (OTOCHHTE3UPYIOUIUX  IYKApPHUOT.
XJIOpOIIACThI, XPOMOIIIACTHI, JIEMKOIIIACTHI BHICIIIMX PACTEHUM.

HememOpanHubie opraHonabl kiaeTku CTpoeHue W (PyHKIIMM HEMEMOpPaHHBIX
OpraHOUJI0B KJIETKH. Pubocomsl. IIpomescymounvie Gunamenmeo.
MukpodunameHTsl. AxkmuHogvle Muxkpoguiamenmol. MBIIIEUHBIE  KJIETKHU.
AKmuHo8ble KOMNOHEeHmMbl HeMbluleyHblx Kilemok. MukpoTpyoouku. Kierounbrit
neHTp. CrTpoeHHe U JBUKEHHE JKITYTUKOB M pecHUYeK. MUKpOTpyOOouKu
nuToruiasmel. LleHTpuons. benxku, accoyuuposanuvie ¢ MUKpopuiameHmamu u
muxpompybouxamu. Momopnvle Oenxu.

Anpo. O6osouka sipa, XpOMATHH, KapHOIUIa3Ma, SAPBIINIKU, UX CTPOEHUE U
bynkuun. SnepHpiii O0enkoBbI MaTtpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKEHHE
XpOMOCOM B HWHTEppa3HOM sifipe. JIdyxpomamun u cemepoxpomamun. benku
XpoMaTUHA — THUCTOHBI. /{uHamuka s0epHoU 000104Kku 6 mumose. Aoephbiil
Mpancnopm.

Knerounsle BkmtoueHuss. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JleMoHCTpauumn

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

Tabmuubr u cxembl: «CTpoeHUE SYKApUOTHUECKOW KIeTkn», «CTpoeHue
JKUBOTHOW  KJIETKW», «CTpoeHHEe  pacTUTENbHOM  KieTkn», «CtpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHne MPOKAPUOTUUECKOMN KIETKI.

ObopynoBaHue: CBETOBOM MHKPOCKON, MHUKPOIMpENaparbl pPacTUTENbHBIX,
YKUBOTHBIX KJIETOK, MUKpPOTIPEnapaThl OaKTepUATbHBIX KIETOK.

JlabopaTopnass pabora «l3ydeHue CTpPOEHUSI KIETOK Pa3IUYHBIX
OpraHUu3MOB).

IIpakTuyeckas padora «/3ydyeHune cBOMCTB KJIETOUYHON MEMOpPAHBI.

Jlabopatopuass paGora «lccnenoBanue miazMonM3a M JIeMJIa3MoiIn3a B
PaCTUTENBHBIX KIETKAX).

IIpakTuueckass padora  «l3ydyeHue  JBMKEHHS  UUTOIUIA3Mbl B
PACTUTENIBHBIX KIIETKAX).

Tema 6. O0OMeH BeliecTB M NpeBPAlllCeHUE JHEPIUM B KJIeTKe

AcCUMIIIATINS M TUCCUMIUISIIHS — IBE€ CTOPOHBI MeTabomm3Ma. Tumnsr oOmMeHa
BEIIIECTB: aBTOTPO(MHBIN W TeTepOoTPOQHBIA. YUacThe KHUCIOPOJa B OOMEHHBIX
npoleccax. OJHepreTudeckoe ooOecrnieueHne KiaeTku: mnpeBpanieHue AT B



oOMeHHBIX Tporeccax. DepMEHTATUBHBIN XapakTep pEeaknuid KJIECTOYHOTO
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOMCTBA W MEXaHU3M JCHCTBUSL.
Kodepmentsl. Otnuunsi pepMEHTOB OT HEOPTraHUYECKUX KaTaliu3aTopoB. benku-
aKTUBATOPhl M OCJIKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (DEpMEHTATUBHBIX
peakiuii OT pa3IMUHbIX (PAKTOPOB.

[lepBUYHBIA CUHTE3 OPraHUYECKUX BEHIECTB B KIeTKe. DOTOCHUHTES.
AHOKCcuceHHbIll U OKcuceHHblll pomocunme3 y obaxkmeputi. Ceemocoouparoujue
nUSMeHmMovl U NUCMEHMbl PeakyuoHHo20 yeumpa. Ponb XJIOpOIIacToB B Ipouecce
dorocunteza. CetoBasi u TeMHOBas Gasbl. Pomoodsixanue, Csz., Cs. u CAM-munuvl
gpomocunmesa. IlpogyktuBHOCTh (poTOCHHTE3a. BnusHue paznuuHbIX (aKTOPOB
Ha CKOPOCTh (poTOCHMHTE3a. 3HAUeHHE (POTOCUHTESA.

XEeMOCHUHTE3. PasnooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUUUPYIOIIHE OaKTepuH, >KeIe300aKTepuu, cepoOaKTepHH, BOAOPOHBIE
OaxkTepuu. 3HaYEHHE XEMOCHUHTE3A.

AHaspoOHbIe opranu3Mbl. Bujsl Opoxenus. IIpoaykTel OposkeHUS U HUX
UCIIOJIb30BAaHUE YEJIIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MbI KaK OOBEKTHI
OMOTEXHOJIOTUU U BO3OYAUTENN OOJIC3HEH.

AspoOHbIe OpraHU3MBI. Orarsl HEPreTUYECKOTO oOMeHa.
[TonroroBuTenbHbIN 3Tan. [ MHKOIN3 — OECKUCIOPOIHOE PACILEIIEHUE TIIFOKO3BI.

buonornueckoe OKUCIEHUE, WA KIETOYHOE JIbIXaHUE. POJb MUTOXOHIAPUN B
npoleccax onongornyeckoro okucienus. Luknnueckue peakuun. OKUCIUTEIbHOE
dbochopunupoBanue. Ouepeus memoOpaHHo20 epaduenma npomonos. Cunmes
ATD: paboma npomonunou ATD-cunmaswl. IlpeuMmyniecTBa a’poOHOTO IMYTHU
oOMeHa BelleCTB nepea aHadpoOHbIM. DPGHEeKTUBHOCTh SJHEPTETUUECKOTO OOMEHa.

JleMoHCTpauumn

[Hoptpersr: k. IIpuctmu, K. A. Tumupsses, C. H. Bunorpanckuii, B. A.
Onrenwrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabmuiel 1 cxembl: «PoTOCHHTE3», « DHEpreTuUeckuii oomMen», «buocunTes
oenka», «Ctpoenue pepMeHTa», « XeMOCHUHTE3Y.

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

JlabopaTtopnass pabGora «/3yueHue  KaTaqIUTUYECKOM  aKTHMBHOCTHU
dbepMeHTOB (Ha MPUMEpE aMIIIa3bl UK KaTaasbl).

JlaGopaTtopnasi pabora «/3yuenue QepMEHTATUBHOTO paCIICTUICHUS
NEPOKCHUAA BOJOPOAA B PACTUTENbHBIX U AKUBOTHBIX KIETKAX).

JlaGopaTopnasi padora «CpaBHeHue mporieccoB  (OTOCHMHTE3a U
XEMOCHHTE3a».

JlaGopaTopHasi padora «CpaBHeHHE MPOIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacaeacrBeHHast uHGoOpMaIus U peajinu3anus eé B KIeTKe

Peakuun MatpuuHoro cunres3a. [IpuHIMI KOMIUIEMEHTAPHOCTH B PEAKIIUSIX
MaTpUYHOTO cHUHTe3a. Peanusanus HacneacTBeHHON uHpopmaiuu. ['eneTnueckuit
KOJ, €ro cBoucrBa. TpaHckpunuus — wmarpuunbeli cuHte3 PHK. IlpuHnmmnsr



TPAHCKPUMIMU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stansl. Yuactue TpancnoptHeix PHK B 6uocuntese Genka.
VYcnousi O6uocunte3a Oenka. KomupoBanue amuHOkucior. Ponb pubocom B
OunocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoeruu 2enog. OpraHuzalus reHoma y
MIPOKApUOT U 3YKapHOT. Peryisius akTUBHOCTM I'€HOB Yy MNpOKapuoT. l'mmoresa
onepona (®. Kaxo0, XK. Mano). Monekynsaprvle Mexanuzmvl IKCHPECCUU 2eHO8 y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomul 2enos. Perynsius 0OMEHHBIX
IIPOLIECCOB B KieTKe. KiieTounblil romeocTas.

Bupycel — HekeTouHble (hOPMBI )KU3HU U O0IUTaTHBIEC Mapa3uThl. CTpoeHue
IPOCTBIX U CJIOKHBIX BUPYCOB, PETPOBHPYCOB, OakTepruodaroB. JKusHeHHblll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, 6axmepuogazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda.

BupycHbie 3a0oneBanusi yenoBeka, >kMBOTHBIX, pactenuit. CITN, COVID-
19, conmanbHbie 1 MEAUIIMHCKUE TTPOOIIEMBI.

Buoungopmamuxa: unmezpayus u anaruz donvuux maccusos («bigdatay)
CMPYKMYpHuIX Ouonocudeckux oannvix. Hanomexunonoeuu 6 buonocuu u meouyuHe.
IIpoepammupyemvie hynkyuu denxos. Cnocobsvl 00cmasKu 1ekapcms.

JlemoHcTpanuu

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

Tabnuiel u cxembl: «buocuHTe3 Oenkay, «I'eHeTHYecKkuili Koy, «Bupyce»,
«bakrepuodarm».

IIpakTuyeckast padora «Co3gaHue MOAEIN BUPYCA».

Tema 8. 7/Ku3HeHHbIN HUKJ KJICTKH

Knerounslii 1ukia, ero mnepuoabl M peryisiuusa. Wurtepdaza u  MuTo3.
OcobOeHHOCTH TIpolleccoB, MpoTekarmux B uHTepdasze. [loaroroBka kieTku K
nenenuto.  [Ipecunrernyeckuii  (MOCTMUTOTHYECKUM), CHHTETHYECKUU U
MOCTCUHTETHYECKUH (MMPEMUTOTHYECKUH ) epUo bl UHTEpGa3bl.

Marpuunsiii cunte3 JJHK — permukanms. [Ipunnunsr perumkanuu JJHK:
KOMIUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBIN  CHUHTE3, AHTUNAPAILICIBHOCTb.
Mexanusm permkanuu JITHK. Xpomocombl. Ctpoenue xpomocoM. Ternomepsl u
TemoMepaza. XPOMOCOMHBIM Ha0Op KIETKHM — KapuOTHUIL. JIUIJIOWIHBIA W
rariougHblid - HaOOpbl  XpoMocoM. ['omosioruuHble  XpoMocoMbl. [lonoBbie
XPOMOCOMBI.

[enenne xnerkn — wMuTo3. CTaguu MHUTO3a MU TPOUCXOIAIINE B HUX
nporeccel. Tunbel muto3a. KapuoknHe3 u nuToKnHE3. buosiormdueckoe 3HayeHUe
MHUTO3A.

Perynsiuusa MUTOTHYECKOrO LUMKIA KIETKH. [IporpamMmmupyemasi KieTO4YHas
rubesnb — anomnTo3.

Knerounoe sapo, XpoMocombl, (DYHKIMOHAIbHAsS TE€HOMHKA. Mexanusmol
npoaugepayuu, oupgepenyuposxku, cmapenus u eubdeau rkiemokx. «lL{ugposas
K1emKka» — ououngopmamuyeckue mooenu QyHKYuoOHUpOBaHus KIemkKu.



JleMoHCTpanun

Tabmuubl 1 cxembl: «KU3HEHHBIA LUK KIETKW», «Muto3», «CtpoeHue
xpomocomy, «Pemmmkamus JJHK.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KIETKax
KOpELIKA JIYKa».

JlabopaTtopnass  pabdora  «l3ydyeHme  XpoMOCOM  Ha  TOTOBBIX
MHUKPOIIPEapaTaxy.

JlaGopaTopnas pa6ora «Habmonenne MuTo3a B KJIETKaX KOHYMKA KOPEIKa
JyKa (Ha TOTOBBIX MUKpOIIpenaparax).

Tema 9. CTpoeHue u GyHKUMH OPTaHM3MOB

buonornueckoe pazHooOpazue OpPraHU3MOB. OIHOKIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTM ~ CTPOEHUS U KU3ZHENEATEIbHOCTH  OJIHOKJIETOYHBIX
opranu3MoB. bakrepumu, apxeu, OJHOKIETOYHbIE TPUOBI, OJHOKJICTOUYHBIC
BOJOPOCIIN, APYTHE MPOTUCTHI. KOJIOHNAIBHbBIE OPraHU3MBI.

B3auMocCBs3p 4acTei MHOIOKJIETOYHOIO OpraHu3ma. TKaHu, OpraHel HU
cucTeMsl opraoB. Opranusm Kak e1uHoe uenoe. I'omeocras.

Tkanu pacreHuil. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHas,
NOKPOBHAsi, TMPOBOJMAIIAS, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpOEHUs,
GyHKIMNA U PacTONOKEHHS TKaHE! B OpraHax pacTeHUHN.

TkaHU XKUBOTHBIX U YEJIOBEKA. THIBI XKMBOTHBIX TKAHEU: 3MUTEIHAIbHAS,
COEJIMHUTENbHASA, MbIlIeYHasi, HepBHag. OCOOEHHOCTU CTpOEHUs, (PYHKUUH H
PACIIOJIOKEHUS TKAHEN B OpraHax KUBOTHBIX M YEJIOBEKA.

Opransl. BereratnBHple W TeHepaTHMBHBIE OpraHbl pacTeHuil. OpraHsl H
CUCTEMBI OPTaHOB JKMBOTHBIX U yenoBeKa. DyHKIIMA OPTaHOB U CUCTEM OPTaHOB.

Onopa tena opranu3moB. Kapkac pacrenuid. CKeneTbl OJHOKJIETOYHBIX
MHOTOKJIETOUYHBIX JKMBOTHBIX. HapykHbli ¥ BHYTpeHHHI ckeneT. CTpoeHue u
TUIIBI COEAUHEHUS KOCTEM.

JIBmxeHne  opraHum3MoB. JIBM>KEHHE  OJHOKJIIETOYHBIX  OPraHU3MOB:
amMEOOUIHOE, KIYTUKOBOE, PECHUYHOE. J[BM)KEHHWE MHOTOKIJIETOUHBIX pPacTEHUIl:
TPOIU3MBI M HACTUH. JIBHJKEHME MHOTOKIIETOYHBIX >XMBOTHBIX M YEIIOBEKA:
MbIneuHas cucrema. Pediekc. CkeneTHbIe MBIIIBI U UX padoTa.

[Iutanne opranu3moB. llormomeHune BOABI, YIJIEKUCIOrO Ta3a W
MMHEPAJIbHBIX BEUIECTB pacTeHUsIMU. lIuTaHue >KMBOTHBIX. BHyTpuUIIOI0CTHOE U
BHYTPHUKJIETOUYHOE mnuuieBapeHue. [IuTtaHne MO3BOHOYHBIX >KUBOTHBIX. OTHEIBI
MUILIEBAPUTENBHOIO TpakTa. I[lumeBapurenbHble kene3bl. [lnimeBapuTenbHas
CUCTEMA YEJIOBEKA.

Jprxanue opranu3MoB. Jlpixanue pacteHui. Jpixanue ;xuBOTHBIX. {uddy3us
ra3oB 4epe3 NOBEPXHOCTh KieTkU. KoxkHoe apixaHue. JlpIXxaTenbHasi IOBEPXHOCTb.
XKabeproe u néroynoe npixanue. JIpixaHrue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCJIO)KHEHHE CTPOEHMSI JIETKMX IM03BOHOYHBIX IKUBOTHBIX.
JlpixaTenpHasi cucrema 4esioBeka. MeXaHu3M BEHTWISIUUHM JETKUX y MTHL U
MIIeKonuTatomuX. Perymsmus apixanus. J{prxatenbHpie 00BEMBI.

~



TpaHCIIOPT BEIIECTB y OpPraHU3MOB. TPaHCIOPTHBIE CUCTEMBI PACTECHHM.
TpaHcriopT BemeCcTB y KUBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHbl.
KpoBeHocHasi cucTteMa IIO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE cocyAbl M KpoBb. Kpyru kpoBooOparieHusi. DBOJIOLHOHHbBIE
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOM CUCTEMBI MO3BOHOYHBIX >KUBOTHBIX. Pabora
cepala u €€ peryisiuus.

Brigenenue y opranu3mMoB. Beigenenue y pacteHuid. Beimenenue y
*KUBOTHBIX. CoKpaTuTenbHble Bakyonu. Opranbl BblaesieHus. DunbTpanus,
CeKpelusi U 00paTHOE BcachbIBaHHE KaK MEXaHU3MbI pabOThl OPraHOB BBIJCIICHUSI.
CBs13b MOJIOCTH TeJa C KPOBEHOCHOM M BBIJIETUTENBHONU cUCTEMaMU. Brinenenue y
MO3BOHOYHBIX JKHUBOTHBIX U uenoBeka. [louku. CtpoeHne u GyHKIIMOHUPOBAHUE
He(pona. OOpazoBaHHE MOYH Yy YEJIOBEKA.

3amura y OpraHM3MOB. 3alllUTa y OJHOKJIETOYHBIX OpPraHu3moB. Cropsl
OakTepuil M WUCTHI MPOCTEHIIMUX. 3aluTa Yy MHOTOKJIETOYHBIX pAacTEHUM.
Kyrtukyna. CpeacTsa macCUBHOM M XUMHUYECKOU 3a1UThl. OUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M KX HpPOU3BOIHBIE.
3amura opranusma oT OoinesHeil. IMmyHHast cuctema denoBeka. KieTouHblii u
TYMOPJIbHBIA UMMYHHUTET. Bpokn€HHbli U npuoOpeTéHHbI crenuduueckuit
UMMYHUTET. Teopus KIOoHaIbHO-celeKkTuBHOro ummyHuteta (I1. Dpnux, ®. M.
bepuer, C. Tonerasa). BocnaniurenbHble OTBETHI OPraHU3MOB. PoJib BpOKIAEHHOTO
MMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUN.

Pazmpaxxumocte ©  perynsiudsi 'y OpraHu3sMoB. Pazgpaxumocts y
OJHOKJIETOYHBIX OpraHu3MoB. Takcucel. PazgpaxuMocts U peryiasiuust y
pacteHuid. PocTOBbIE BENIECTBA U X 3HAYCHHUE.

HepBHasi cucrema u pediekTopHas peryisius y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIOLUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOM CUCTEMBI
y JKUBOTHBIX. OTIENbl TOJOBHOTO MO3Ta MO3BOHOYHBIX KMBOTHBIX. Pediexc u
pednexropHas nyra. bezycioBHbie U yCIIOBHBIE pe(IICKCHI.

['ymopanbHas perysanus U SHAOKPHUHHAs CUCTEMA YKMBOTHBIX M YEJIOBEKA.
JKenespl DHIOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleMCTBUE TOPMOHOB.
B3auMoCBs3p HEpBHOW U SHIOKPUHHOW CHCTEM. [ umoTasamo-runogusapHas
CUCTEMA.

JlemoHcTpanuu

IToprper: . I1. I1aBnos.

Tabmuubr u cxembl: «OJIHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIE
Bojopocimy», «bakrepumn», «lIpocreiimme», «Opranbl LBETKOBBIX PAacTEHUN,
«CHucTeMbl OpPraHoB MO3BOHOYHBIX JKMBOTHBIX», «BHYTpeHHEE CTpOECHHUE
HaceKoMbIX», «TkaHu pacrenuit», «KopHeBble cuctembl», «CTpoeHHE CTEONs,
«CTpoeHue JNHCTOBOM IUIACTUHKM», «TKaHM KUBOTHBIX», «CKEIET 4YeIOBEKay,
«lInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas
CHUCTEMA, «Hepsnas CUCTEMAY, «Koxay, «MBpI11euHast CHUCTEMAY,
«BpraenutenbHas cucteMa», «IHIOKpUHHAs cuctemay, «CTpoeHHE MBIIIIbDY,
«Ammynurer»,  «KuiieuynomonoctHele»y, «CxeMa  MUTaHUS  PACTECHUN,



«KpoBE€HOCHbIE CHCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpPOCHHE THUAPHDY,
«Ctpoenue miaHapumn», «BHyTpeHHee CTpoeHHe HOKIEBOro uepBsi», «HepBHas
cuctema peio», «HepBHas cucrema sarymku», «HepBHas — cucrtema
npecMblkatomuxcs»,  «HepBHas  cucrema  nruny, «HepBHas — cucrema
MJIeKonuTamux», «HepBHas cuctema yenoBeka», «Peduaexcey.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpenapaThl OJIHOKIECTOUYHBIX
OpraHMW3MOB, MUKPOIIPENApPaThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJIJIEKIIMU
HACEKOMBIX, UTJIOKOXKUX, XUBBIE HK3EMIUISIPhl KOMHATHBIX pacTEeHUM, repbdapuu
pacTeHU! pa3HbIX OT/AEJIOB, BIIAXKHBIE IMpenaparbl JKUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX >KMBOTHBIX, CKEJET YEJIOBEKa,
o0opyAoBaHUE JJI1 JEMOHCTPALIMH IOYBEHHOTO ¥ BO3YIIHOIO MUTaHUS PACTEHUH,
pacuieryieHus Kpaxmaia U OeJIKOB Mol IeUCTBUEM (PEepMEHTOB, 000pYAOBaHUE JIJIst
JEMOHCTPALIMM OIBITOB MO U3MEPEHUIO KU3HEHHON EMKOCTH JETKUX, MEXaHH3Ma
JbIXaTENbHBIX JBUKEHUMN, MOJIEIIH TOJIOBHOTO MO3ra Pa3IMYHbIX )KUBOTHBIX.

JlaGopaTopHasi padora «/3yueHne TKaHEeW paCTCHHIN.

JlabopaTopHasi padora «/3yueHne TKaHEeW )KUBOTHBIX».

JlabopaTtopHasi padora «/3ydeHue opraHoB [IBETKOBOI'O PACTCHUS.

Tema 10. PazmHokeHUe U pa3BUTHE OPraHU3MOB

®opmbl pa3sMHOXKEHHUSI OpPraHU3MOB: Oecriosioe (BKJIIOYasi BEreTaTUBHOE) U
nojsoBoe. Buasl  Oecrnonoro  pasMHOXKEHHs:  [OYKOBaHHE, CHOPYJISLIMS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TonoBoe pasmuoxkeHue. [lonoBble kieTkn, wiM rameTtsl. Meino3. Craaun
Mmeno3a. [loBenenne xpomocoM B menose. Kpoccnnrosep. bronorndecknii CMbICIT
M€i03a M TOJOBOro Tmpouecca. Meilo3 U €ro Mecto B KU3HEHHOM IIMKIIE
OpraHU3MOB.

[IpenzaponeiieBoe pasBurue. ['amerorenes y uBOTHBIX. [10J10BBIE KENESHI.
OOpazoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CiepMmaToreHe3 u oorenes. CTpoeHue
MIOJIOBBIX KJIETOK.

OmionoTBOpeHHEe U 3MOPHOHAIBHOE pAa3BUTHE JKUBOTHBIX. (CHocoObl
OILTIOIOTBOPEHMS: HApYXKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyanibHOE pa3BUTHE OPTraHU3MOB (OHTOTEHE3). DMOPHOIIOTHS — HayKa
0 Pa3BUTUHU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a6HbIX NPOOIEM IMOPUOTIOSUL.
Konyenyuss mopgocenos u mooenu mopghoeenesa. Cragun >MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). JpooOnenuwe. Tumbsl  apoOneHwHs.
Jlemepmunuposannoe u HedepmuHuposanumoe Opoobaenue. bnacmyna, munvl
onacmyn. OCOOCHHOCTH JPOOJICHUS MJICKONMUTAIOUIMX. 3apOJABIIICBBIC JIMCTKU
(racTpynsinus). 3aKiajKa OpraHOB M TKaHEW W3 3apO/JIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIIMSIHUE YacTed pa3BUBAIOLIETOCS 3apojbiiia (dMOpHUOHATbHAS WHIYKIIHS).
3akjlagka IUIaHAa CTPOEHMS JKMBOTHOIO KakK pe3ynbTaT HEpPaApXUUECKUX
B3aMMOJICHCTBUI TeHOB. BiusHue Ha 5MOpPHOHANIBHOE pPAa3BUTHUE PANUYHBIX
(bakTOpOB OKpPY>KAIOIIEH CPEIbI.

Poct u pasButne xuBOTHBIX. llocTamOpuonaneHelii mepuon. Ilpsimoe u
HenpsiMoe pas3BuTHe. PaszButHe ¢ wmetamopdo3oM y OECHO3BOHOYHBIX U



IIO3BOHOYHBIX JKMBOTHBIX. bHoJIOrM4yeckoe 3HaYeHHE NPSAMOIO0 M HENPSIMOTO
pa3BUTHSI, UX PACIPOCTPAHEHUE B MPUPOAE. THIBI pOCTa KUBOTHBIX. DaKTOPHI
peryJsiiuy pocTa >KMBOTHBIX U YesioBeka. CTaguu MocTIMOPUOHAIBHOTO pa3BUTHS
y )KMBOTHBIX U 4esioBeka. [leprnoasl oHTOreHe3a uenoBeka. CTapeHue u CMepTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoxeHne u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
KU3HEHHOM IMKJe pacTeHuil. OOpasoBaHue crop B Ipolecce Menosa.
['ameTtorene3 y pacteHud. OIUIOAOTBOPEHUE M PA3BUTUE PACTUTEIBHBIX
opranu3moB. JIBoifHOE OIJIOIOTBOPEHHE Yy IIBETKOBBIX pacTeHuil. OOpazoBaHuE U
pa3BUTHE CEMEHHU.

MexaHu3MBl pETYISALAA OHTOI€HE3A Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpanun

[Toptpersr: C. I'. HaBammn, X. lllneman.

Tabmunpl 1 cxembl: «BereratuBHOe pa3smMHOXeHUe», «Tumbl Oecnoiaoro
pa3MHOXEHUD», «Pa3MHOXEHHE XJIaMUIOMOHAABD», «Pa3MHOKEHHE HBIJICHBD»,
«PazMHOXkeHue ruape», «Menos», «XpoMmocoMmsel», «I'amerorenes», «CtpoeHue
AWLEKIETKH U criepMaro3ounay, «OCHOBHBIE CTaguu OHTOreHe3ay», «lIpsmoe n
HelmpsiMoe  pas3BuTue», «Pa3Butue Malickoro xyka», «Pasurme capaHumy,
«PazButne nArymkm», «J{BOMHOE OIUIONOTBOPEHHE y LBETKOBBIX PACTCHUI,
«CTpoeHne ceMsiH OJHOJOJIBHBIX U JBYAOJBHBIX PAaCTCHUI», «KU3HEHHBIN LUK
MOPCKOM  KamyCTbD», <«OKM3HEHHBIM UHKI MXa», <« KHU3HEHHBIA  IUKI
ManopOTHUKA», « KU3HEHHBIN LIMKIT COCHBD).

OOopynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpONpEnaparbl SHULEKIETOK H
CIIEpPMATO30UI0B, MOAENb «LIMKIT pa3BUTHS JIATYILIKI.

JlaGoparopHasi padora «/3ydeHrue CTpOCHUS MOJOBBIX KJIETOK HAa TOTOBBIX
MHUKPOIIPENApATAX .

IIpakTnueckass padora «BbIsBIECHHME MNPU3HAKOB CXOJICTBA 3aPOIBIIICH
IIO3BOHOYHBIX )KHBOTHBIX).

JlaGopaTtopnasi padora «CTpoeHHE OpraHoB Pa3MHOKEHHUS BBICIINX
PaCTEHHI».

Tema 11. I'eHeTMka — Hayka 0 HaCJeICTBEHHOCTHM M H3MEHYHMBOCTH
OPraHU3MoOB

Hctopusi cTaHOBJIEHHMS M pa3BUTUS TEHETUKM Kak Hayku. Paborter I
Mengens, I'. ne ®pusza, T. Moprana. Ponb 0T€4E€CTBEHHBIX YYEHBIX B PA3BUTUU
reHetuku. Pabotel H. K. KonbeuioBa, H. 1. Basunona, A. H. benosepckoro, I'. /1.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TEHETUYECKHUE TOHATUS U CUMBOJIBL. | OMOJIOTHUHBIE XPOMOCOMBI,
aJJielbHbIE TEHBI, AJIbTEPHATUBHBbIC MPU3HAKH, JTOMUHAHTHBIM U PELIECCUBHBIM
MpPU3HAK, TOMO3UT0Ta, FETEPO3UT0TA, YUCTAsl JIMHUSL, TMOPUIBI, TEHOTHII, (DEHOTHII.
OCHOBHBIE ~ METOABI  TE€HETUKU:  THOPHIOJOTMYECKUN,  IMTOJOTMYECKUH,
MOJIEKYJISIPHO-TEHETUYECKHM.

JleMoHCTpanun



[Toptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. U.
BasunoB, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. @umunyenko, H. B.
Tumodeen-PecoBckuii.

Tabmuiel 1 cxembl: «MeToIbl TeHETUKNY, «CXeMbI CKPEIIUBAHUS.

JlaGopaTtopnasi pabGora «J/[po3oduna kKak OOBEKT TI'€HETHYECKUX

VICCJIEIOBAHUI.
Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaens — 3aKOH

ennHo00pa3ust THOPUIOB MepBoro nokojeHus. [IpaBuno nomuHrpoBanus. Bropoii
3aKOH MeHaens — 3aKOH pacUICIUICHUs NMPU3HAKOB. L[{UTONIOrMYecKrne OCHOBBI
MOHOTHOPUJIHOTO CKpEIIMBaHus. [ UMoTe3a YUCTOThI TaMeET.

AHanmsupyroniee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HacIeIOBaHHUS.
Pacuierienre mpu3HaKkoB MPY HEMOJIHOM JOMUHUPOBAHUH.

JurubpugHoe ckpemurBanue. TpeTuit 3akoH MeHiens — 3aKOH He3aBUCUMOTO
HACJICIOBAaHUS  IIPU3HAKOB. [{uTonornueckue  OCHOBBI  JTUTHOPHUIHOTO
CKpEILIUBAHUS.

CuerienHoe HacienoBanue npusHakoB. Pabotel T. Moprana. CuernieHHOe
HACJIEIOBAHUE T[E€HOB, HAPYIICHUE CLEIUIEHUS MEXIy TreHaMHu. XPOMOCOMHAas
TEOpHUsI HACIIEICTBEHHOCTH.

['eHeTuka nosia. XpoOMOCOMHBIM MEXaHU3M OMpPEAEICHUS Moia. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M TeTepOoramMeTHbId MoJ. ['eHeTnueckas
CTPYKTYpa MOJIOBBIX XpomMocoM. HacienoBanne Npu3HaKoB, CUETJIEHHBIX C TTOJIOM.

['enoTun kak uenoctHas cucrema. [neroTponusi — MHOKECTBEHHOE JECHCTBUE
reHa. MHOXXECTBEHHBIN aJuieau3M. B3anmMoaelicTBHEe HeEaJUICIBHBIX T'E€HOB.
KommniementapHocts. Onucras. [lomumepus.

['eHETHYECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, >KMBOTHBIX M 4YEJIOBEKa, a
TakKe (PU3MOJIOTHYECKUX TPOIECCOB, TOBEACHUS M KOTHUTUBHBIX (DYHKIIUM.
['eHeTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35TUH
— Tapa3uT» U «XO35IMH — MHUKpOOMOM». ['eHeTHdyeckrne acmeKThl KOHTPOJS H
M3MEHEHHS HACJIEICTBEHHON MH(OPMAITUU B TTOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsr: . Mennens, T. Mopras.

Tabmuibr u cxemsl: «IlepBoiit 1 BTOpoil 3akoHbl Menpaens», « Tpetuit 3axoH
Menpens», «AHanu3upyouiee CckpenuBanue», «HemomHnoe moMuUHUpPOBaHUEY,
«CuersieHHOe Hacle/l0BaHWe MPU3HAKOB Y Jpo30duibl», «l'eHeThka mosay,
«Kapuotun denoBeka», «Kapuotun npozodwib», «Kapuotunm mnTULBDY,
«MHOXECTBEHHBIN alJICIN3M», « B3anMo1eliCTBHUE T'€HOBY.

O6opynoBaHue: MoJeNb ISl  JIEMOHCTpPAIlMM 3aKOHOB  €IMHOOOpa3us
rUOpUJIOB TIEPBOrO TIOKOJICHHSI M PACIIEIJICHUS MPU3HAKOB, MOJAEIb IS
JEMOHCTpPAllMM 3aKOHA HE3aBUCMMOTO HACJIEAOBAaHUS IMPU3HAKOB, MOJAEIb I
JIEMOHCTPAlllK CLEIJICHHOTO HACIEIOBAaHUs IPU3HAKOB, CBETOBOM MHUKPOCKOI,
MUKpornpenapar: «Jlpo3zoduiay.



IIpakTuyeckas padora «/3yueHue pe3ynbTaTOB  MOHOTUOPUIHOTO
CKpEIIMBaHUA Y IPO30DUITBD».

IIpakTuueckass paGora  «l3ydyeHue  pe3ylbTaToOB  JUTHOPUIHOTO
CKpEIIMBaHUA Y IPO30(UITBD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiictBue reHotuna u cpeabl npu  (HopMUpoOBaHUM (DEHOTHIIA.
N3mMeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE M KOJWYECTBEHHBbIE NMPU3HAKU. Buabl
M3MEHUYMBOCTH: HEHACJIEACTBEHHAS U HACIIC/ICTBCHHASI.

MonmudukannonHass HW3MEHUYMBOCTh. Ponb cpensl B (popMupoBaHUH
Moau(pUKaIMOHHOW M3MeHYnBOCTH. HopMma peakuuu npusHaka. BapuannoHHBIN
psa u BapuanmoHHas kpuBas (B. Horanncen). CpoiicTBa MOIu(UKAIMOHHOU
M3MEHUYUBOCTH.

['eHoTMIIMYECKAsE N3MEHUYUBOCTh. CBOMCTBA TEHOTUIIMYECKON N3MEHYMBOCTH.
Bunibl reHOTUTTHYECKON N3MEHUYMBOCTH: KOMOMHATHUBHAS, MyTal[MOHHASI.

KoMmOuHaTtuBHas M3MEHYMBOCTh. Mei03 M TOJIOBOM MpOIECC — OCHOBA
KOMOWHATUBHON U3MEHUYUBOCTU. POJTh KOMOMHATUBHON M3MEHYUBOCTH B CO3JIaHUU
TeHETHYECKOT0 pa3HOOOpa3usl B Mpejiesiax OJTHOTO BUA.

MyTranuoHHass W3MEHYMBOCTh. BuIbl MyTanuii: TeHHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  HWHIAYUUMPOBaHHbIE MyTauuu. SnepHsle U
nurTora3mMaTuyeckue Myrtauuu. CoMaTUdecKue U IMoJoBble MyTauuu. [IpuunHbI
BO3HUKHOBEHUsS MyTanui. MyTareHpl ¥ WX BJIMSHUE HA OPTraHU3MBbI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMPOIecca. 3aKOH TOMOJIOTMYECKUX PSIIO0B B
HacienctBeHHoM u3MeHunBoctu (H.W. BaBunoB). BHednepHass W3MEHUYMBOCTH U
HACJICICTBEHHOCTb.

Onucenemuxa U O9NUSEHOMUKA, pOJb ONUSEHEeMUYECKUXx Qakmopos 8
HAc1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS8 Y OP2AHUIMO8.

JemoHcTpanuu

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. Y. BaBuiios.

Tabmuel u cxembl: «Buasl  um3MmMeHuMBOCTHY», «MoauduKamoHHas
U3MCHYHUBOCTHY, «KomOnHaTnBHas W3MECHYHUBOCTHY, «Meio3y,
«OmnongoTBopeHuey, «I eHeTnueckue 3a00JIeBaHUS YeI0BEKay», « Bumbl myTammiiy.

O6opynoBaHue: >XKMBbIE W TepOapHBIC AK3EMIULSIPhl KOMHATHBIX PAcCTCHH,
pucyHku (dpotorpadum) )KUBOTHBIX C PA3TUYHBIMUA BHIAMU U3MEHYUBOCTH.

JlaGopaTopHas padora «HccnenoBanne 3aKOHOMEPHOCTEN
MOIU(DUKAIIMOHHOW HM3MEHUMBOCTH. [locTpoeHue BapuallMOHHOTO psjga U
BAPUALIMOHHOU KPUBOM».

IIpakTuueckas padora «Mytaiuu y Apo3o¢unasl  (HA  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuorun uvenoeka. MexayHapoaHas IporpaMma HMCCIEIOBAHUA T€HOMA
4yejnoBeKka. MeTonbpl  M3ydeHUsT ~TIE€HETHMKH  YEeJIOBEKAa: TIEeHEaJlOTMYECKHM,
OJIN3HELIOBBIN, HUTOTC€HETUYECKUN, MOIMYJISALIMOHHO-CTATUCTUYECKUN,
MOJIEKYJISIPHO-T€HETUYECKH M. CoBpemeHHOE ONPENEIICHUE TE€HOTHIIA:



MMOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCJE C MOMOIIBIO
[1[[P-ananu3a. HacnenctBenHble 3a001€BaHus YesloBeKa. [ 'eHHbIE U XPOMOCOMHBIE
OoJe3HM 4YeloBeKa. boJie3HM C HACleACTBEHHON MpelpacioyioKEeHHOCTHIO.
3HaYeHUE MEAUIMHCKON T€HETUKHU B MPEIOTBPAIICHUHN U JICYEHUH T'€HETUUYECKUX
3a0oyieBaHUN 4yenoBeka. MeauKo-TeHeTUYeCcKoe KOHCYJbTUupoBaHue. CTBOJIOBBIC
KJIETKU. [IoHATHE «T€HETHYECKOTO Ipy3a». ITUUYECKUE aCNEKThl UCCIEAOBAHUN B
00JIaCTH peJaKTUPOBAHUS FT€HOMA U CTBOJIOBBIX KIIETOK.

['enetnueckne (akTOphl TOBBIMICHHONW UYYBCTBHTEIBHOCTH YEIOBEKA K
bU3UYEeCKOMY U XUMHUYECKOMY 3arpsi3HEHUI0 OKPY’KAroIIe cpeanl. | eHeTnyeckast
MPEIPACIIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSIM.

JleMoHCTpanumn

Tabmuupsl u cxemsl: «Kapuotun 4denoBeka», «MeToapl U3y4yeHUsS T€HETUKH
yesjoBekay, «I'eHeTnueckue 3a001€BaHUs YEIOBEKay.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cesrekuusi OpraHu3sMoB

JlomecTuKanuss W CEJEKUUs. 3apOKICHUE CENEKIMH U JIOMECTUKALMH.
Yuenue H. WM. BaBunoBa o lleHTpax mnpoUCXOXKIEHUS U MHOro00Opasus
KYJIbTYPHBIX pacTeHuil. Poip ceneknuy B CO3JaHUM COPTOB PACTEHUM U IOPOJ
#*uBOTHBIX. CopT, MmOpoAa, ImMTaMM. 3aKOH TOMOJIOTUYECKHX PSJIOB B
HaciaeAcTBeHHOM wm3MmeHuMBoctTh H. WM. BaBunoBa, ero 3HadeHue i
CEJICKIIMOHHOM pabOThI.

MeTonbl cenekuMOHHON paboThl. MCKycCTBEHHBIM OTOOp: MAacCOBBIA H
VHIUBUTYJIbHBIM. ITarbl KOMOUWHAIIMOHHOM CCJICKIIUU. HUcneiTanue
MPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTHUNY C TOMOIIBIO OILEHKHU
(dbeHoTuna NOTOMCTBA U OTOOP MO TE€HOTHUITY ¢ moMoulbsio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ — CEJIEKIMOHHOW  padoThI.
PanyanOHHBIN U XUMUYECKAN MYTAareHe3 Kak UCTOYHUK MyTalMN Y KYJIbTYPHBIX
dbopm opranusmoB. Vcmonb30BaHHE TEHOMHOTO PEIAKTHPOBAHUSA U METOOB
pekomOuHaHTHBIX JIHK 11t momydeHus nexoqHoro Marepurana sl CEIeKIIUH.

[Tomyuyenue MTOJIUTLIIOUIOB. BryTtpusnaosas TUOpUIN3AIINS.
brmuskoposcTBEHHOE — CKpemmBaHWe, wid  WHOpuauHr.  HepoacTBenHoe
CKpelnMBaHue, Wih ayTOpuauHr. ['erepo3uc u ero mpuumHbl. Vcmomb3oBaHue
rereposuca B cenekiuu. Otmanénnas rubpuausanus. [Ipeogonenue Oecruiomus
MEKBHUAOBBIX THOPUAOB. JIOCTHIKEHHS CEICKIIMU PAaCTCHUMN U )KUBOTHBIX. «3enéHas
Dpesonoyusy.

CoxpaHeHUE U U3YUYECHHE T'CHETUUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHHUN U
WX JUKAX  pOAWYed ISl CO3/JaHUsT  HOBBIX COPTOB W THOpPHUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJbTYp. M3yueHue, coxpamenue u ynpasieHue
2eHeMUYeCKUMU Pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICTIOBbIX HCUBOMHBIX
8 Yensax YAVUUEeHUs CYUecmeyiomux U co30anusl HO8bIX NOpoo, TUHUL U KPOCCO8, 8
MOM 4Yucie ¢ NpPUMEHEeHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008AHUl,
nepeoosulx uoell U NePCneKmuU8HbLX MexHON0SULL.

JleMoHCTpanun



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

Tabnunp! u cxemsl: «LIeHTpBI NPOUCX0XKIECHUS U MHOTOOOPa3Hsl KyJIbTYypPHBIX
pacTeHuin», «3aKOH I'OMOJIOTHYECKUX DPSJAOB B HACIEACTBEHHON M3MEHUYUBOCTHY,
«Mertonpl cenexuum», «OTnanéHHas ruopuanzanusy, «MyrareHes».

JlabopatopHast padora «J3ydeHne cOpTOB KyJIbTYypHBIX PACTEHUN U MOPOJ
JOMAIIHUX KUBOTHBIX.

JlaGopaTopHnasi padora «/3yueHne METO/IOB CEJICKIIUU PACTCHUI.

IpakTnuyeckas padora «lIpuBnBka pacTteHuN».

Ikckypeuss «OCHOBHBIE METOABI M JIOCTHIKEHHUS CEJIEKUHH PACTEHUH U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIINIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENBHBIM YYaCTOK, B TEIUIMYHOE XO34WCTBO, B JIA0OPATOPHUIO
arpOyYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. buorexHoJiorus U CMHTeTHYECKasi 0MOJIOTHA

OOBEeKThI, HUCHOJb3yeMble B OHOTEXHOJIOTUH, — KIJIETOYHBIE U TKaHEBBIC
KYJbTYPBI, MHUKPOOPTaHU3MBI, ux XapaKTEepUCTHKA. TpanunuonHas
OMOTEXHOJIOTHS:  XJIeOOMeueHue, TMOIYYeHHE KHCIOMOJOYHBIX HPOAYKTOB,
BUHOAenue. MukpoOuonornyeckuii cuHre3. OOBEKTHl MHKPOOMOJOTHYECKHX
TexHonorui. [Ipons3BoacTBo 6enka, aMUHOKUCIOT M BATAMHHOB.

Co3iaHre TEXHOJOTMi U MHCTPYMEHTOB IIEJICHANPABIECHHOTO U3MEHEHHS U
KOHCTPYMPOBAHHUsI TEHOMOB C LEJBIO MOJYyYEHUSI OPraHU3MOB U MX KOMIIOHEHTOB,
coJiepKallliX HE BCTPEUYAOIIHNECs B MPUPOI€ OMOCUHTETHUECKHUE MYTH.

Kinerounasa unxkeHepusa. MeTonbl KyJbTypbl KIETOK U TKaHEW PACTEHUN H
#UBOTHBIX. KpuoOanku. Comatuyeckas THOpuUAM3aLMdS W COMATUYECKHM
sMOpuorene3. lcnonb3oBaHue ramioujoB B CeleKUMH pacTteHuil. [lonyuenue
MOHOKIOHANbHBIX anmumen. Mcnonv3osanue MOHOKIOHAIbHBIX U NOJUKIOHATbHBIX
aumumen 6 meouyune. VICKyCCTBEHHOE OIUIOJOTBOpPEHHE. PeKoHCTpyKuus
AULEKIICTOK U KJIIOHUPOBAHUE KMBOTHBIX. METOX TpaHCIJIAaHTALUU SAEp KIETOK.
Texnonozuu 0300p06IeHUS, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
PASMHOIACEHUSL CENbCKOXO3AUCTNEEHHBIX KVIbIMYP.

XpoMOCOMHass W TeHHasg WHKEeHepus. VICKyCCTBEHHBIM CHUHTE3 TI€Ha |
koHCcTpyupoBanue pekomOouHantHeIX JIHK. Cozdanue mpanceennvix opeanuzmos.
JlocTrokeHUssT W MEPCHEKTUBBI  XPOMOCOMHOM W T€HHOM  HMH)KEHEPHUH.
DKOJIOTHYECKHUE U 3TUYECKHE MPOOJIEMbI TeHHON MHKEHEPHH.

Menuuuackue 6uorexnosnoruu. [locrrenomuas nudposas meauuuna. [TIIP-
JMAarHocTuka. MeTaOoJIOMHBIN aHanu3, TeHOUEHTPUYECKUH aHaliu3 MpoTeoMa
YEeJIOBEKA I OLIEHKH COCTOSIHUSL €r0 340pOBbs. MCIoOnp30BaHME CTBOJIOBBIX
KieTok. TapretHas Tepanusi paka. 3D-Oumoumkenepus mnsg  pa3paOOTKU
(yHIaMEHTAJIbHBIX OCHOB MEAMIMHCKMX TEXHOJOTHH, CO3/1aHHs KOMIUIEKCHBIX
TKaHEeW COYETAaHHMEM TEXHOJIOTUH TPEXMEPHOTO OMONMPHUHTUHTA U cKadoaauHra
JUISL PELIEHUs 3a/1a4 NIEPCOHAIN3UPOBAHHON MEULIAHBI.

Co3naHne BEKTOPHBIX BAaKIMH C IEJNbI0 00ecredeHuss KOMOMHHUPOBAHHOMN
3anuThl OT Bo3Oynuteneir OPBU, ycTaHOBieHHE MOJIEKYISIPHBIX MEXaHU3MOB



¢ynkuonupoBanus PHK-coneprkammx BuUPYCOB, BBI3BIBAIOIIUX OCO0O OMAacHbBIE
3a00JIeBaHUs YEJIOBEKA U JKUBOTHBIX.
JdeMoHCcTpaIMA
Tabmunps! u cxemsl: «/cnoap30BaHNE MUKPOOPTaHU3MOB B IPOMBIIIJIEHHOM
IIPOU3BOACTBEY, «KieTouHas HHKEeHepUsn», «I eHHass HHXKEHEPUsD».
JlaGopaTopHas padora «/3yueHne 0ObeKTOB OMOTEXHOIOTUNY.
IIpakTHyeckas padora «llosydeHre MOJIOYHOKHCIBIX IPOTYKTOBY.
JIKcKypeuss «bBHOTEXHONOrMsT — BaKHEWINAs MPOU3BOAUTENbHAS CHUiA
COBPEMEHHOCTH (Ha OMOTEXHOJOTHYECKOE MPOU3BOACTBO)».

11 KVIACC

Tema 1. 3apoxkaenne W pa3BUTHE 3BOJILHHMOHHBIX MPEJACTABJICHUN B
omnosioruu

OpomonmonHas Teopuss Y. JlapBuHa. Ilpennochbuiku BO3HUKHOBEHUS
napBuHu3Ma. JKU3Hb U Hay4dHas aestenbHocTh Y. JlapBuHa.

JIBrokylye cuiibl 3BOTIONUK BUAO0B 110 Y. JlapBuHY (BbICOKass HHTEHCUBHOCTD
pPa3MHOXEHUSI OpPraHU3MOB, HACJEJICTBEHHAas H3MEHYMBOCTh, Oopbba 3a
CYILLECTBOBAHHE, ECTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmnenue cunTeTnuecko Teopun dBomonuu (CTI). HelitpanbHas
teopust dBomound. CoBpeMeHHas JBOJIOLMOHHAs  Ouojorud. 3HA4YEHHE
HBOJIIOLIMOHHON T€OPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JleMoHCTpauumn

[Toptpetsi: Apuctotens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kroswe, Y. lapsun, C. C. UerBepukos, 1. U. llImansraysen, Jx. Xonaein, 1. K.
benses.

Tabmuubr u cxembl: «Cucrema sxuBoi mnpupoabl (mo K. Jlunuero)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanusm QopmMupoBaHus
MPUCTIOCOOJICHN y pacTeHnii W KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
Mapuipyta nyremectBus Y. Japsunay, «Haxoaku Y. Jlapsunay, «DopMbl 00pbObI
3a cyuiectBoBaHue», «llopoasl romydeit», «MHorooOpaszue KyJIbTypHBIX (opm
KarmycTbl», «[1opoapl JOMAITHUX KUBOTHBIX», «Cxema 00pa30oBaHUsI HOBBIX BUIOB
(mo Y. J[apBuHy)», «Cxema COOTHOUIEHUS JABWXKYUIUX CHJ SBOJIOLUNY,
«OCHOBHBIE TOJIOKEHHS] CHHTETUYECKON TEOPUH IBOJTFOLIUNY.

Tema 2. MuKpo3BOIIOLMA U €€ Pe3yJIbTATHI

[Tonynsiuust Kak 3jeMEHTapHas eIUHUIA 3BOJOLMH. COBpEMEHHBIE METO b
OLIEHKH TEHETUYECKOTO0 pa3HooOpaszus M CTPYKTypbl mHomyisiuuid. V3meHeHue
reHo(oH/a TOMYJALMA KaK »3JIEMEHTApHOE DBOJIOLMOHHOE SIBICHHUE. 3aKOH
reHeTu4eckoro pasHoBecus JIx. Xapau, B. BaitnOepra.

DOnemeHTapHble (AKTOPHI (IBKYIIME CHUJIBI) HBOIONUU. MyTallMOHHBIN
nporecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelip TeHOB — ciyuaiiHbie
HEHAIpaBJICHHBIC W3MEHEHHsS 4YacTOT ajuieied B momyisanusx. Oddext
OCHOBartelsl. JDgpgexm oOymuliounoeo 2opaviuika. CHUMNCEHUE 2eHemUYecKo2o



pasrHoobpazus: npuuunsl u cieocmeus. llpossnenue s¢hgpexma Opetigpa 2enos 6
oonvuux u  marvlx  nonyaayusx.  Murpanuu.  M3onsuus  momynsIui:
reorpadudeckas (MpocTpaHCTBEHHAs), OMoJIOru4ecKast (pernpoayKTUBHA).

EcrectBennbiii oTOOp — HampaBisonmid (akTtop 3BoOIUA. DOpPMEI
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUWA, CTAOWJIM3UPYIOIIMNA,  pa3pbIBAIOIIHIMA
(mm3pynTuBHbIi). [lomoBoit oTOGop. BO3HUKHOBEHHE U HBONIONUS COLUAIBHOTO
MOBEJCHUS KUBOTHBIX.

[IpucnocoONIeHHOCTh  OpraHU3MOB  KaK  PE3yJNbTaT  MHUKPOIBOJIIOLMU.
Bo3HUKHOBEHHE  TPUCIIOCOONIEHWH Yy  OpraHu3MoB.  ApoMopdo3sl U
uanoagantauuu. [Ipumepsl nmpucnocobieHuii y opranu3MoB: MOp(hOIOTHYECKHE,
¢usnonornyeckue, - OMOXMMHUYECKHE,  ToBeAeHUYecKkue.  OTHOCHUTEIBHOCTb
PUCTIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero kpurepunm u CTpyKTypa. BupooOpa3zoBaHue Kak pe3yibTaT
MUKpOdBOMIOIMHU. M3omsiius — kimodeBod (aktop BumgooOpazoBanusa. Ilytu u
CIIOCOObI BHJI000pa30BaHMUS: aJuIoNaTpU4YECcKoe (reorpaduueckoe),
CUMIIATPUYECKOE  (DKOJOTHYECKOE), «MTHOBEHHOE»  (MOJMILIOUIN3AIINS,
rubpuauzanus). JJIMTeTbHOCTh BOIOIMOHHBIX MPOIIECCOB.

Mexann3mbl GOpMUPOBAHKS OMOJIOTUYECKOTO Pa3HOO0pasHsl.

Ponb  »BOMIOIIMOHHONM OWOJOTMHM B pa3pabOTKE Hay4YHBIX METOOB
COXpaHeHus: 6buopazHooOpasust. MUKPOIBOIIONMS U KOIBOJIIOLMS M1apa3uTOB U UX
X0351€B. MexaHnu3mbl POPMUPOBAHUS YCTOMUUBOCTH K aHTUOMOTHKAM M CHOCOOBI
OOpBLOBI C HEM.

JleMoHCTpauumn

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

Tabmuubl u cxembl: «MyTanuoHHass HM3MEHYMBOCTBHY, «llomyndinronHas
CTpYKTypa BUAa», «Cxema NnposiBJIeHUs 3akoHa Xapau—BaiinOepray, «/IBuwxymme
CHJIBl ABOJIIOIIUNY, «DKOJIOTHYECKass M30JSAIUs MONMYJIAIUi ceBaHCKOU (openmny,
«l'eorpaduueckass WM30JISAIUS  JTUCTBEHHUIIBI CHOUPCKONM W JIMCTBEHHUIIBI
naypckoiy, «llonmynsiiiMOHHbIE BOJIHBI YUCIEHHOCTH XUIITHUKOB U KEPTBY», «CxemMa
JIEUCTBUS ©CTECTBEHHOTO O0TOOpa», «®PDopmbl OOpPHOBI 3a CYIIECTBOBAHHEY,
«HpycTpualibHbIN MenaHu3M», «KuBble uckonaembie», «llokpoBuTENbCTBEHHAS
OKpacka KUBOTHBIX), «IIpenynpexnaronias OKpacka AKUBOTHBIXY,
«Dusnonornueckue ananranun», «lIpucmocoOIeHHOCTh OpraHu3MoB M €€
OTHOCUTENBHOCTBY, «Kputepuu Buma», «Bunpl-nBoiiHukn», «CTpykTypa BuAa B
npupose», «CrnocoOsl Bugo0OpazoBanus», «l'eorpaduueckoe BUI000pa3oBaHUE
TpEX BUAOB JaHABIIICH», «IKOJIOrMYECKOe BUI000pa30BaHHWE BUAOB CHHUI,
«ITonumionasl pactreHuit», «KamyctHo-peneunbiii THOPUI.

O6opynoBaHue: repOapuu pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uydesia MTHI] U
3Bepeil C MpuMepamMu pa3IMYHBIX MPUCIIOCOOJICHUH, Yydena MNTHUIl U 3Bepei
pa3HbIX BHUJIOB, TrepOapuM pacTeHud OJM3KUX BHJOB, O0OpPa30BaBIIUXCS
pPa3TUYHBIMH CTIOCOOAMH.

JlaGopaTopnass padora «BrbIsiBiIeHHE W3MEHUYUMBOCTH y OCOOEH OJHOTO
BUJIAY.



Jlabopatopnass  padora  «lIpucmocobmenus  OpraHm3MOB U HX
OTHOCHUTEJbHAS 1IEJ1eCO00Pa3HOCTDY.

Jlabopatopuass padora «CpaBHEHHE BHJIOB IO MOP(POIOTUUECKOMY
KPUTEPHUIO.

Tema 3. Makpo3BoJIIOIIMS U €€ pPe3yJIbTaThI

Mertonel W3ydeHMST MaKpol3BOJOLMHU. [laleOHTONOTMYECKME  METOIBI
uzydeHus: oHBoionuu. Ilepexonneie ¢GopMbl W (PUIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpadudeckue meTonsl u3ydeHus sBotonuu. CpaBHeHUE (QIIOpPHI H
dbayHpl MaTepuKOB W OCTpOBOB. buoreorpaduueckme obOmactu 3emuu. Bumbi-
SHJEMUKHU U PEITUKTHI.

OMOpHOJIOTHYECKUE U CPABHUTEIBHO-MOP(POIOTHUECKUE METO/bI U3YUEHUS
ABOIONMM. ['eHeTHueckue MeXaHU3Mbl JBOJIIOIMM OHTOTEHE3a M TMOSBJICHUS
ABOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AQHAJOTUYHBIE  OpPraHBbI.
PynuMentapusle  opraHbl W aTaBU3Mbl.  MOJNEKYISIPHO-TEHETUYECKHE,
OMOXUMHUYECKHUE W  MaTeMaTHYECKUE  METOJbl  U3Y4YEHHUS  HBOJIIOIUU.
['omonoruunsie TeHbl. COBpEeMEHHBIE METOJbl MOCTPOEHUs (UIOTEHETUYECKUX
JIEPEBBEB.

XpOMOCOMHBIE MyTallUX U 3BOJIFOIUSI TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (MpaBuiIa) dBOMIONUU. [Ipunyun cmenvl QyHKYuUll.
HeoGpaTtumocTs 3BoMtONMK. ANanTuBHAs paguanus. HepaBHOMEPHOCTh TEMIIOB
HBOJIIOLU Y.

JleMoHCTpauumn

[Toptpetsr: K. M. bap, A. O. Kopanesckuii, ®. Mromiep, O. I'ekkelns.

Tabnuipl u cxembl: «DUIOTeHETUYECKUN P JOMIAIn», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creronedanb»y,  «Punuodutsl»y,  «CemeHHBbIE
nanopoTHukn», «buoreorpapuueckue 30HB 3emm», «peid KOHTHHEHTOBY,
«Penuktery, «HadanmpHble cTaauu 5SMOPHOHAIBHOTO PA3BUTHS TMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBIE OpraHb, «PyIMMEHTHI»,
«ATaBU3MB»Y, «XPOMOCOMHBIE HA0OpHI YEIOBEKAa M IIMMIIaH3e», «l JIaBHBIC
HaIpaBJICHUS IBOIOIUNY, «O0II1e 3aKOHOMEPHOCTH IBOJTIOIIHI.

O6opynoBaHue: KOJUICKIIUH, TepOapuu, MYJSDKA HCKOMAeMbIX OCTAaTKOB
OpPraHU3MOB, MYJISI>KM TOMOJIOTHUHBIX, AaHAJOTUYHBIX, PyJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUU HACEKOMBIX.

Tema 4. IIpoucxoxaenne U pa3BuTHE )KU3HA HA 3emJie

Hay4Hnbie ruUmoTe3sl MNPOUCXOXKACHUS >KU3HM Ha 3emiie. AOUOTeHE3 W
nancnepmusi. JJoHaydHbie TpeACTaBICHUS O 3apOXKIECHUU KU3HU (KpEallMOHU3M).
['unoTe3a MOCTOSTHHOTO CaMO3apOXKIEHHUS KU3HU U €€ onpoBepkeHue onbiTaMu D.
Penu, JI. Ciannanuanu, JI. [lactepa. [Ipoucxosxienne >xM3HU U aCTPOOUOJIOTHSI.

OcCHOBHBIE JTallbl HEOPTaHUYECKON 3BOJIIOLIAM. [InanerapHas
(reomoruueckas) SBOJIONUA. XHMHYECKAas OHBOIIONHSA. AOHWOICHHBIM CHHTE3
opraHu4eckux BemecTB u3 Heopranuueckux. Ombir C. Mumepa u I'. IOpm.
OOpaszoBaHue mnoauMepoB U3 MoHOMepoB. KoamepBarHas runoresa A. .



OmnapuHa, runoTe3a nepBuyHoro Oynpona J[x. XomnaeitHa, reHeTHUECKas TUIOTe3a
I'. Ménnepa. PubGo3umbl (T. Yek) m runoresa «wmupa PHK» VY. TI'mnbepra.
dopMupoBaHue MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

HUctopus 3emnn U MeTroApl €€ wu3ydyeHus. MckomaeMble OpraHUYECKHE
octatku. ['eoxponHonoruss u e€ wmeronbl. OTHOCUTENbHAsT U  aOCOJIIOTHAS
reoXpOoHOJIOTHs. ['€0XpOHOJIOrNUecKas Kaia: S0HbL, 3Pbl, IEPUOIBI, STIOXU.

HavanpHble 53Tambl OpraHW4YecKo HBomtoLMH. [losBIEHHME U HBONIOLHUA
NEPBBIX KJIETOK. DBONIOLUSA MeTa0onn3Ma. BO3HUKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIe MUKPOOHbIE OMOIIJIEHKH KaK aHaJOT MEepPBbIX Ha 3emiie COOOIIECTB.
CrpomatonuTtsl. [IpokaprOThI U 3YKapUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIMOHHOE MPOUCXOKICHHE
BUpYycOB. lIpoucxoxkaeHne MHOTOKJIETOYHBIX OpraHu3MoB. BO3HHKHOBEHUE
OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OcCHOBHBIE 3Tamlbl HBOJIIOLMU BbICHIUX pacTeHuid. OCHOBHbIE apoMOpP(O3bI
pacreHuii. Bpixon pacrenud Ha cywy. llosBieHue CIOpPOBBIX pacTeHUN U
3aBoeBaHue uMH cymu. CemeHHble pacTeHUs. lIpomcxokIeHHe IBETKOBBIX
pacTEHUI.

OCHOBHBIE 3Tamnbl 3BOJIIOLMU KUBOTHOTO Mupa. OCHOBHbIE apoMOpP(O3bI
XKUBOTHbIX. BeHnackas (ayna. KemOpuiickuii B3pbIB — IMOSIBJICHHE COBPEMEHHBIX
TunoB. [lepBbie XOpaOBBIE )KUBOTHBIE. JKHU3HB B BOJAE. DBOIIOLUS MO3BOHOYHBIX.
[Ipoucxoxnenne ampubuii u pentuiaunil. [IponcxoxneHne MIEKONUTAIOIUX U
ntuil. [lpunuun ximrodeBoro apomopdosza. OcBoeHHe OECIO3BOHOUYHBIMU U
MO3BOHOYHBIMU KUBOTHBIMH CYLIH.

Paszputne xu3HM Ha 3eMie IO dpaM M IEepUoAaM: apxeu, IMPOTEPO3OM,
najgeo3oi, Me3030M, KailHo30il. OOmas XxapakTepucTHKa KiIuMara |
reojiornyeckux mpoueccoB. [losBieHHEe W paclUBET XapaKTEPHBIX OPraHU3MOB.
VYrneoOpa3zoBaHue: €0 yCIOBUS U BIMSIHUE Ha Ta30BbIN COCTaB aTMOC(hEpHI.

MaccoBble BBIMUpaHUsI — JKOJOTMYECKHE KpU3HUCHI npouuioro. IIpuunHel u
CJIECTBUS MAacCOBBIX BbIMHUpaHUil. COBPEMEHHBIN 3KOJOTMYECKUN KPHU3UC, €ro
ocobennoctu. [Ipobrnema coxpanenus 6nopasHo0Opasus Ha 3eMIie.

CoBpeMeHHas cucTeMa opraHudeckoro mupa. IlpuHuunel kimaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKUE TPYNIIbI OPraHU3MOB.

JlemoHcTpanuu

[Toptpetsr: ®@. Penn, JI. Cnayutanuanu, JI. Ilacrep, . . Meunnkos, A. W.
Omnapun, Ix. Xonaein, I'. Ménnep, C. Mumnep, I'. IOpu.

Ta6nuie u cxembl: «Cxema omnbita @. Penny», «Cxema onsbita JI. [lactepa mo
M3YUYCHHUIO CaMO3apoXKJIeHUsl Xu3HW», «Cxema ombita C. Mwmmuiepa, I'. FOpuy,
«JTanpl  HEOPraHMYECKOW  3BoJOUUM», «['eoXpoHOJOrMYecKas  IIKaJIay,
«HauanpHble 3Tarbl OPraHUYecKoi 3BOMIOIUNY, «CxeMa 00pa3oBaHUsS PYKAPUOT
nyTéM cumbOunorenesa», «Cucrema XKuBoil mnpupoas», «CTpoeHue BHUpycay,
«Apomopdo3bl  pacTeHmit»y, «PunnopuTe», «OIHOKIETOYHBIE BOAOPOCIH,
«MHuorokierounbsie Bogopocian», «Mxm», «IlanoporHukm», «l'onocemeHHbIE
pacteHusn», «OpraHbl IBETKOBBIX pacTeHMi», «(CxeMa pa3BUTUS KUBOTHOTO



mMupa», «Apomopdo3sl KHUBOTHBIX», «lIpocreiimme», «KuiedHonoaocTHbIeY,
«IInockue 4EepBUY, «UEHUCTOHOTHEY, «PBIOBIY, «3€MHOBOHBIEY,
«IIpecmbikaronuecs», «IItuney», «Mnekonuratomue», «Pa3BuTue KU3HU B
apXxeuckou spey», «Pa3BUTHE KU3HU B MPOTEPO3OMCKOMN 3pe», «Pa3BUTHE KU3HU B
[TAJIE030MCKOM 3pey, «Pa3BuTne KU3HU B ME3030MCKOMN 3pe», «Pa3Burue KU3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsi CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBanue: repOapuu pPACTEHUM pa3IMYHBIX OTHAENOB, KOJUICKIIUU
HACEKOMBIX, BIIAKHBIE MPENAPAThl )KUBOTHBIX, PAKOBHUHBI MOJUTFOCKOB, KOJUICKIIUH
WUTJIOKOXKHX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, Yyyejla NTHULl U 3BEpEW,
KOJUIEKIIMM OKAMEHEJIOCTEN, ITOJIE3HBIX HCKOMAEMBIX, MYJBDKH OPTaHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryaabHas JaboparopHass padora «MoaenupoBaHUE — OIBITOB
Muiepa—tOpu 1o n3ydyeHno abMOr€HHOTO CUHTE3a OPraHUYEeCKUX COCIMHEHUN B
NEepBUYHOM aTMochepey.

JlabopaTtopnasi paGora «/3yueHue M omnHMcaHuWE HMCKONAEMbBIX OCTAaTKOB
JPEBHUX OPTraHU3MOB).

IIpakTuyeckas paGora «l3yueHue OCOOCHHOCTEH CTpOEHHUs pacTEHUU
PAa3HBIX OTAEIOBY.

IIpakTuyeckas padora «/3yyeHue oCOOEHHOCTEH CTPOEHUS MTO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOTeHe3

Pa3znensl u 3agaun aHTPOMOJIOTHU. METOIBI aHTPOTIOJIOTUH.

CraHoBIEHHE TIPEACTABICHUN O MPOUCXOKICHHM YeJIOBEKa. Penmmrnosneie
BO33peHus1. COBpEMEHHBIE HAYYHBIE TEOPHH.

CX0ACTBO YenoBeKa ¢ )KUBOTHBIMUA. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.
CBugerenpcTBa  CXOACTBA  YEJNOBEKA C  JKUBOTHBIMU:  CPaBHUTENIBHO-
MOpPGOIOTHYECKHE, AMOPHOJIOTHICCKHE, (hbU31M0I0r0-OMOXUMHYECKHUE,
noBesieHUeckue. OTauyus 4enoBeKka OT KUBOTHBIX. [IpsIMOXOKIEHHE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rOJOBHOIO MO3ra U BTOPOM CUTHAJIBHOMU
CUCTEMBI.

JIBrkymue cuiibl (hakTOphl) aHTPOIIOTeHe3a: OMOJIOTHYECKHE, COITHATbHBIC.
CooTHoIleHNEe OMOTOTUYECKUX U COUATBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.

OcHOBHBIE CTaJAWM aAHTPOIIOTeHe3a. PaHHHME YenoBeKOOOpa3HbIe O00E3bSHBI
(IPOKOHCYJIBI) M paHHUE MOHTUBI — O0IIHE MPEKH YeIOBEKOOOPA3HBIX 00€3bsiH U
JMo1e. ABCTPaJONUTEKU — JBYHOTHE MPEAKH JIOAEH. UenoBeK yMeIbli, MepBbIe
M3TOTOBJICHUS OPYIUM TpyAa. UenoBek NPsIMOXOMSAIMN U MEPBBIA BBIXOJ JIIOJIEU
3a  npenensl  Adpuku. YenoBek reipenbOeprckuil — 0o0OmME  MpeNoK
HEaHIEPTaJIbCKOTO YEJIOBEKA M YEJIOBEKA pa3yMHOro. YeloBeK HEaHAEPTAIbCKUN
KaK BHUJ JIFOJEH XOJIOAHOTO KiauMmara. YernoBeK pa3yMHbI COBPEMEHHOIO THIIA,
JICHUCOBCKHM 4YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a mpeaenamu Adpukw.
[TasieoreneTrka u nmajieOreHOMMKA.

OBOJMIONMS COBPEMEHHOTO 4YelloBeKa. EcTecTBEeHHBIN OTOOpP B MOMYJNSLMSIX
yenoBeka. MyTalmoHHBIH mporecc U noaumopdusmM. [lomymsiuoHHbIE BOJHBI,



nperid renos, murpanus U «3p(eKT ocHOBaTENs» B MOIMYJSALUAX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. I[loHdarue o pace. bousblume pacel: eBpomneouaHas
(eBpaszmiickas),  aBCTpajo-HEeTrpoujHas  (dPKBaTOpUalbHas),  MOHIOJIOMAHAS
(a3maTcko-aMepuKaHckasi). Bpemss u myTu paccelieHHs 4YeloBeKa IO IJIaHeTe.
EnuHcTBO  dyenoBeueckux — pac. HayuHas  HECOCTOSITENBHOCTh  pacH3Ma.
[Ipucnoco6eHHOCTh YeNoBeKa K pa3HbIM YCJIOBUSIM OKpY)KAroUIeH Cpeibl.
Bnusnue reorpaduueckoil cpeasl u  Apeida reHoB Ha Mopdonoruio u
(buU3MONOTHIO YeTIOBeKa.

MexauciuIuiMHapable  MeToAsl B ¢u3mdeckor  (OMOJOTHYECKON)
AHTPONOJIOTUM.  OBOJIOLUMOHHAS ~ AHTPOINOJOTHS W IAJCOAaHTPONOJIOTHUS
YEJIOBEYECKUX MMONMYJSINMNA. BHOCONMANBHBIE MCCIEIOBAHUS NPUPOABI YEIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOITMYECKOT0 M COLMAIBLHOTO B YEJIOBEKE.

JlemoHcTpanuu

[Toptpersr: Y. lapsun, JI. Jluku, A. 5. Porunckui, M. M. I'epacumos.

Tabnuibl u cxembl: «MeToJIbl aHTPOIOJIOTUMY, «[ 0JTOBHOM MO3T UeToBEKay,
«YenoBekooOpa3Hble 00€3biHb, «CKeleT ueaoBeKa M CKEeJeT IIMMIIaH3e»,
«PynMMEHTBI U aTaBU3MbD, «JIBUKYIIUE CUIIBI aHTPOIIOTEHE3A», « IBOJIFOIIUOHHOE
JIpEBO  YeNOBEKa», «ABcTpamonutek», «YenoBek  ymenslit», «Yenosek
MPSIMOXOAIINIY, «JleHncoBCKkuM dyenoBek» «Heanaepranbuby, « KpoMaHbOHIBD,
«IIpenku yenoBeka», «ITanbl 3BOJIOLUHN YEIIOBEKA», «Packl UeoBeKkay.

O6opynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TPEeAMETOB MaTepualibHOU
KyJIbTYphl ~TIPEIKOB 4YeEJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MUQOJIOTUYECKUMU U OHOJICMCKUMM CIOKETaMH TPOUCXOXKACHUS 4YeJIOBEKa,
(doTorpaduu HaxoI0K UCKOMIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YEJIOBEKA, MOJENb
yepena 4YejloBeKa M 4Yepena IMMMIIAH3€, MOJENb KHCTH YEJIOBEKA U KUCTHU
HIMMIIAH3€, MOJEIIA TOPCa MPEAKOB YEJIOBEKA.

JlaGopaTopHasi padora «lV3yueHne o0COOEHHOCTEH CTPOCHHUS CKejeTa
YeJIOBEKA, CBSA3AHHBIX C IPSIMOXOKICHUEM.

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aal TNl YeIIOBEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB H
HAJ0PraHMU3MEHHbIX CHCTEM C OKpYsKarollei cpeaou

3apoxaeHue u pa3BuTHe 3kojoruu B Tpyaax A. I'ymGonbara, K. @. Pynbe,
H. A. CesepuoBa, 3. I'ekkensi, A. Tencnu, B. H. CykauéBa. Pa3nensl u 3amauu
9K0J0TuH. CBSI3b AKOJOTUU C IPYTUMH HAYKAMH.

Metonbl 3kosioruu. IloneBbie HaOMOAEHUS. DKCHEPUMEHTHI B HKOJIOTHU:
NpUpOAHBIE W JlabopaTopHble. MoJeaupoBaHUEe B HKOJOTUU. MOHUTOPHUHT
OKpY>Karolen Cpeibl: JIOKAIbHBIN, peTHOHATBHBIN U TJI00ATbHBII.

3HaYeHUE DOKOJIOTMYECKUX 3HAHUW Ui YEJIOBEKA. DKOJOTHYECKOE
MHPOBO33PEHNE KAK OCHOBA CBSA3€H 4YenoBeuecTBa ¢ npuponon. GopMupoBaHue
HKOJIOTUYECKOM KYJIBTYPBI U KOJIOTMYECKON IPaMOTHOCTH HACEJIEHUS.

JleMoHCTpanun



[Toptpetsl: A. I'ymbonbar, K. ®@. Pynee, H. A. Cesepuos, O. ['ekkeinb, A.
Tencnu, B. H. Cykaués.

Tabmunpl u cxemsl: «Pasgensl skonorum», «Metoasl skonorum», «Cxema
MOHHUTOPHUHIA OKPYXKaIOLEH CPEIbI».

JlabopaTtopHas padora «M3yueHne METOJIOB JKOJIOTUYECKUX
VICCJIEIOBAHUI.

Tema 7. Opranusmsl U cpea OOUTAHUS

Okonorudeckue (HakTopbl U 3aKOHOMEPHOCTH UX AeiicTBusd. Knaccudukarus
IKOJIOTUYECKUX (PAKTOPOB: aOMOTUUYECKUE, OMOTHYECKHE, aHTpONOreHHbIe. O01ue
3aKOHOMEPHOCTH JEUCTBUS dKojJormueckux Qaxrtopos. [IpaBuno munumyma (K.
[npenrens, 0. JInOux). TonepaHTHOCTh. OBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBbl.

Abuotnueckue (¢akropel. CBeT Kak sKonorudeckuil akrtop. JleiicTBue
Pa3HBIX YYaCTKOB COJIHEYHOTO CIIEKTpa Ha OPTaHHU3MBbI. DKOJIOIMYECKUE TPYIIIbI
pacTeHUWH M JKUBOTHBIX II0 OTHOUIEHUIO K cBeTy. CHUTrHaJIbHAas poJIb CBETA.
doTonepruoau3M.

Temneparypa kak oskojorudeckuid (axrop. [eiicTBue TemmepaTypbl Ha
opraHu3Msbl. [IoMKUIOTEpMHBIE U TOMOWOTEPMHBIE OPraHU3MBbl. DBPUTEPMHBIE H
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocth kak skojorumdeckuin ¢daktop. Ilpucmocobiienus pacteHuit K
NoJAJIep >KaHU0 BoJHOro Oananca. Knaccudukanuss pacTeHUN MO OTHOIIEHUIO K
Boze. [IpucnocoOnenust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
riiyOMHHasT  TOJANOYBEHHAs, BHYTpUOpraHuU3MeHHas.  DU3UKO-XUMUYECKHE
0COOEHHOCTH cpell oOuTaHusi opraHu3MoB. IIpucrnocoOneHuss OpraHusMoB K
YKU3HU B Pa3HbIX CpeJiax.

buonornyeckne putMmbl. BHemHue u BHyTpeHHUE pUTMBI. CyTOUHBIE H
roguusbie puTMbl. [IpucnocoOIeHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HU.

Kusznennsie Qopmbl opranuzMoB. [loHsiTHe O >KHU3HEHHOW (Qopme.
XKuznennble pOpMBbI paCTEHUN: AepEBbs, KyCTAPHUKU, KYCTAPHUUIKH, MHOTOJIETHHUE
TpaBbl, OAHOJETHHE TpaBbl. JKHU3HEHHbIE (POPMBI KUBOTHBIX: TUIPOOHOHTHI,
reo0HMOHTHI, a9pOOMOHTHI. OCOOEHHOCTH CTPOSHUS U 00pa3a KU3HH.

buornueckue (bakTopBhl. Buaet OMOTUYECKUX B3aMMOJICUCTBUM:
KOHKYPEHIUS, XUIIHUYECTBO, cCUMOMO03 U ero (opmsl. [lapasutusm, koomneparus,
MyTYyaJu3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). HeTpoduueckue
B3aUMOJIeHCcTBUSL  (Tommyeckue, (opuueckue, dadbpuyeckue). 3HAUYCHUE
OMOTUYECKUX B3aUMOACUCTBUN JUIsl CYIIECTBOBAHMS OpPraHU3MOB B Cpefe
obutanus. [IpUHIMI KOHKYPEHTHOTO UCKITFOUEHUS.

JleMoHCTpanun

Tabmuplt 1 cxembl: «OKonoruyeckue (akTopsr», «CBETOBOH CIEKTPY,
«IKOJOTMYECKUE TPYIIbI )KUBOTHBIX MO OTHOLIEHUIO K CBETY», « TemIokpoBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >XUBOTHBIE», «DHU3MOJIOrMYECKUE aJanTaluu



XKUBOTHBIX», «Cpenbl OOWTaHHS OpPraHu3MOB», «bBHOJIOrMYECKHEe pPUTMBIY,
«Kusznennole  ¢opMbl  pacreHui», <« KuzHeHHble  (QOpPMBI  JKUBOTHBIXY,
«9KocucTEMa MMPOKOJIMCTBEHHOIO JIECay», « IKOCHCTEMA XBOMHOIO Jecay, «Llenu
OUTaHus», «XumHuuecTBo», «llapasutusm», «Konkypenuus», «Cumo6mu03»,
«Kommencanuzm».

OobopynoBanue: repOapuM pacTeHHMM M MKUBOTHBIX, MPUCHOCOOJIEHHBIX K
BIMSHUIO Pa3jIMYHBIX SKOJIOTMYECKHX (DaKTOpoB, repOapuu CBETOJIOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIOOMBBIC, TCHENIOOUBHIE H
TEHEBBIHOCIMBBIC KOMHATHBIE PACTEHUS, repOapuy U KOJJICKIUN TETUIONIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOMYHMBBIX PACTEHHM, dydesla NTHUI] U 3Bepel, repbapuu
pacTeHuil, OTHOCSIMMXCA K TUrpoduraM, kcepopuram, Me30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYIII, KOJJIEKIIMH >KMBOTHBIX, OOMTAIOMIMX B Pa3HbIX cpenax,
repOapum M KOJUIGKUMM PpACTEHUA U JKUBOTHBIX, OOJaJaloNIMX 4YepTaMu
IPUCIIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHUSIM YCJIOBHM JKU3HM, Trepbapuu u
KOJUIEKLIUM PACTEHUN M JKUBOTHBIX PA3IUYHBIX YXU3HEHHBIX (OpPM, KOJJICKLIUU
KUBOTHBIX, YYAaCTBYIOIIMUX B PA3JINYHBIX OMOTHUECKUX B3aUMOJIEUCTBUSAX.

JlaGopaTopnass pabGora «BpisgBIeHHE NPUCIIOCOONEHUNA OpPraHU3MOB K
BIIUSIHUIO CBETa.

JlaGopaTtopnass pabGora «BpisgBIeHHE NPUCIIOCOONIEHUNA OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPBI».

JlaGopaTopnasi paGora «AHATOMUYECKHE OCOOCHHOCTH pACTECHUU U3
pa3HbIX MECT OOMTAHUS.

Tema 8. IKo/10rusi BUAOB U MOIYJIA UM

OKOJIOTUYECKUE  XApPaKTEPUCTHKUA  TOIYJISLHH. [lomymsimuss ~ Kak
Oounonoruyeckas cucreMa. Poib HEOTHOPOAHOCTH Cpelibl, PU3NYECKUX OAPHEPOB U
0coOeHHOCTEW OMOoJIOrMH BUIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOW CTPYKTYPHI
nonyisauuid. OCHOBHBIE TIOKa3aTead NOMYJSLUMU: YHUCIEHHOCTb, IUIOTHOCTD,
BO3pAacTHasi M TIOJIOBAasl CTPYKTYpa, POXKIAAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALUS.

OKoJiornyeckass CTpykrypa nonyiasiuud. OLieHKa YUCIEHHOCTH MOIYJISIIUH.
JlvHamuka monynsauuu U €€ peryisnusa. bMoTMYeCKMM MOTEHIMaNl MOMYJISALMH.
MopenupoBanue IMHaAMUKHU NOMYIsAUUKA. KpuBble pocTa YMCIEHHOCTH MTONYJISILUH.
KpuBble BbDKHBaHUS. Perymnsius YUCICHHOCTH TOMYJSIUNA: POk (HaKTOPOB,
3aBUCSIIMX U HE 3aBUCSAUIUX OT TUIOTHOCTH. DKOJIOTHYECKUE CTPATETUU BUJIOB (I- U
K-cTparerun).

[Tonsitue 00 sKojOrMyeckoil Huiie Buaa. MectooOuTanue. MHoromepHas
Mozenb 3Kosiorndeckon HumM JIx.M. XaruumHcoHa. Pa3mepbl 3KOJIOrMYECKON
Huy. [loTeHnnanbpHas U peanu30BaHHas HULLIN.

Bun kak cucrema nomymsinui. Apeansl BUAOB. BHIBI M MX JKM3HEHHBIC
CTpaTEruu. JKOJOTNYECKHE SKBUBAJICHTHI.

3aKOHOMEPHOCTH IMOBEJIEHUS M MHIpalMil KUBOTHBIX. buoslornueckue
VMHBA3HUH 4YKEPOJHBIX BUOB.

JleMoHCTpanun



[Toptper: JIxx. . XaTunHCOH.

Tabmuiel W cxeMbl: «DKOJOTUYECKHE XapaKTCPUCTUKH TOMYJIAIIHN,
«ITpocTpaHCTBEHHasi  CTpyKTypa MONyIsiuuu», «Bo3pacTHble  OUpPaMUJIbI
nonyasinun», «CKOpPOCTh  3aceleHus MOBEPXHOCTH 3€MJIM  Pa3IUYHBIMU
opraHuzMamun», «Mogeib 3kosiornaeckor Humu k. M. XatanHcoHay.

O6opynoBaHue: repoapuu pacTeHUN, KOJIJICKIIUHU YKUBOTHBIX.

JlaGopaTopnasi pabora  «IIpucnocoOneHuss ceMsH  pacTeHUH K
pacCeNeHUIO».

Tema 9. Dxos10rUs CO00IECTB. IKOJIOTHIECKHE CHCTEMBI.

CoobmiectBa opranu3moB. buoneno3 u ero crpykrypa. CBsi3u Mexay
OpraHu3MaMH B OMOLIEHO3E.

Okocucrema Kak oTkpbiTas cuctema (A. Jx. Tencnu). dyHKUMOHATBHBIE
OJIOKM OpraHu3MOB B DJKOCHUCTEME: MPOAYLEHTbl, KOHCYMEHTBI, PEIYyLEHTHI.
Tpoduueckue ypoBHH. Tpoduueckue nenu u cetn. AOHOTHUECKHE OJIOKH
skocucTeM. [TouBbl U Wbl B 3KOcHUcTeMax. KpyroBopoT BeleCTB U MOTOK SHEPTUU
B OKOCHUCTEME.

OcCHOBHBIC  TIOKa3aTelIM  JKOCHCTEMbl. buomacca HW  NPOIYKITUA.
DKOJIOTHYECKHUE TUPAMUIbI YUCEN, 0MOMAacChl U SHEPTHH.

Junamuxka sxocucmem. Kamacmpodhuueckue nepecmpotuixu. @ayxmyayuu.
Hamnpapnennbie 3aKOHOMEpPHBIE CMEHBI COOOINECTB — CyKieccuu. [lepBuuHbIC U
BTOPUYHBIE CYKIIECCUM W UX TMPUYUHBL. AHTPOINOrEHHbIE BO3JCUCTBUS Ha
cykueccuu. KnnmakcHoe coobiiectBo. bropasnooOpasue u mojiHOTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIECTB.

[IpupoaHbIE SKOCUCTEMBL. JKOCUCHEMbL 03ED U peK. IKocUucmembvl Mopeu u
0KeaHos. Ixocucmemovl MYHOp, 1ecos8, cCmeneti, nyCmbiHb.

AHTPOIIOTEHHBIE JKOCUCTEMBI. ATposKocucTema. ArporeHo3. Pazmuuus
MEX1y aHTPOMOT€HHBIMU U IPUPOJIHBIMU SKOCUCTEMAMHM.

Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [oponckas
bropa u ¢ayna. CuHaHTpomm3alus TOpPOJACKOW ¢ayHbl. buonorudyeckoe wu
X035MCTBEHHOE 3HAUEHUE arpPOIKOCUCTEM B YPOOIKOCHUCTEM.

3akoHOMepHOCTH (hOPMHUPOBAHUS OCHOBHBIX B3aMMOJICHCTBUI OpPraHU3MOB B
sKkocucTemax. Ponb kackaonoco 3gpgexma u 6udo8-30upukamopos (Kirouesvlx
61008) 8 QyHKyuoHuposanuu sxocucmem. IlepeHOC PHEPTUU U BEIICCTB MEKIY
CMEXHBIMU SKOCUCTEMAMH. Y CTOWYMBOCTh OPraHU3MOB, MOMYJISALIMNA U SKOCUCTEM
B YCJIOBHUSIX €CTECTBEHHBIX M aHTPOIIOTE€HHBIX BO3JIEHCTBUH.

Mexanuzmol 8030eliCmaus 3aepA3HEeHUU  PA3HLIX munos Ha
CcyOOp2AHUBMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHOBbL  JKOJIO2UYECKO20  HOPMUPOBAHUSL  AHMPONO2EHHO20  B030€lCMBUSL.
MeTo10510T1si MOHUTOPUHTA €CTECTBEHHBIX M aHTPOIIOI€HHBIX SKOCUCTEM.

JleMoHCTpanumn
[Toptpet: A. JIx. Tencnu.
Tabmumpt  u cxembl:  «CtpykTypa  OuoueHo3a»,  «OKocHcTeMa

IMUPOKOJIUCTBCHHOTO JICCA», «OKoCcHCTEMa XBOWHOTO Jccarn, «(DYHKI_[I/IOHEUIBHBIG



TPYINbl OPraHU3MOB B 3KOcuUcTeMe», «KpyroBopoT BeEHIECTB B 3KOCHUCTEMEY,
«llenu nutanus (macTOMIIHAS, JETPUTHAS)», «DKOJIOTHUECKas TUPAMHIA YUCEID,
«IKonoruyeckas nupamuia OMOMacChly, «IKOJIOTHUECKass MUpaMuia SHEPTUNY,
«O0pazoBanue 6onoTa», «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxkapa», «J9KocucreMa o3epa», «ArpoieHos», «KpyroBopor BemiecTB U MOTOK
HHEPTUU B arpoleHo3ey, «[Ipumepsl ypOosKoCUCTEMY.

O6opynoBanue: repbapun pacTeHU, KOJUIEKIIMYA HACEKOMBIX, Uy4delia MTUIL U
3Bepel, repOapuu KyJIbTYPHBIX U JUKOPACTYIIMX PACTCHUHN, aKBapUyM KaK MOJIEIb
KOCUCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanue ypO03KOCUCTEMBDY.

JlaGopaTopnasi pabora «l3yuenue pazHOOOpa3usi MEJIKUX IOYBEHHBIX
YJICHUCTOHOTHUX B Pa3HbIX 3KOCUCTEMAX).

IKCKYypcHsl «DKCKypCcHUsl B TUIIHYHBIN OuoreoneHo3 (B qyOpaBy, O€pe3HSK,
CJIbHUK, Ha CYXOJI0JIbHBINA WM MOWMEHHBIN JIYT, 03€p0, 00JI0TO)».

IKCKYypcHsl «IKCKypCHsl B arpo3KocucTeMy (Ha MOJe WM B TEIUIMYHOE
XO3SIHCTBO ).

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

buocdepa — obmienanerapHass o0ojiouka 3eMIIH, TII€ CYIIECTBYET WIH
CylIecTBOBaJIa KW3Hb. Pa3Butue npeacraBieHuil o 6uochepe B Tpyaax 3. 3rocca.
VYuenne B. U. Bepuanckoro o 6uocepe. Obnactu 6mochepsl u eé cocran. JKupoe
BeIECTBO Onochephl U ero PyHKIUY.

3aKOHOMEPHOCTH cyllecTBOBaHUsA Onocdepbl. OcobeHHOCTH Ouochepsl Kak
rJ100aIbHOM 3KOCcUCTEMBI. JMHamMuueckoe paBHOBecue B Ouocdepe. KpyroBopotsl
BEILECTB U OMOT€OXUMHUYECKUE LUKIbI (Yriiepoaa, a30Ta). PUTMUYHOCTD sIBIIEHUN
B Ouocdepe.

3oHanbHOCTE Ouocdepnl. I[lonarue o Omome. OCHOBHBIE OMOMBI CYIIU:
TYHJpa, XBOMHBIE Jieca, CMEIIAaHHbIE U ITUPOKOJIIMCTBEHHBIE JIECA, CTENH, CABAHHBI,
IIyCTBIHH, TPOIIMYECKHUE JIECA, BBICOKOTOPbs. KimmMar, pacTUTeNnbHbINA U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa u QyHKIHS )KHUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHITHAA U
onocdepHbIX QPYHKITHI.

JlemoHcTpanuu

[Toptpetsi: B. Y. Bepuanckuid, 3. 3rocc.

Tabnuiel 1 cxemsl: «['eocdheprl 3emimn», «KpyroBopoT azora B MPUPOIELY,
«KpyroBopoT yriepona B mpupoae», «KpyroBopor kwuciopoga B mOpuUpoOne»,
«KpyroBopoT Boabl B mpupoze», «OcHOBHbIe OMoMbl cymmny, «Kinmarnueckue
nosica 3emnn», «TyHapay, «Talra», «Cmemanneii gec», «llIupokoaucTBeHHbIM
nec», «Crenby, «CaBanHay, «IlycTeiHsy, « Tponndeckuil gecy.

O6opynoBanue: repbapuu pacTeHU pa3HbIX OMOMOB, KOJUIEKIIMHU KUBOTHBIX.

Tema 11. YesnnoBek u okpy:xaomias cpeaa

DKOJIOTUYECKHE KPU3UChI M HUX MNpUYUHBL. Bo3jeicTBhe ueloBeka Ha
onocepy. 3arps3HeHuwe BoO3mymHOW cpensl. OxpaHa Bo3ayxa. 3arps3HEHHE



BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienue mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. MI3MeHeHue Kiumara.

AHTpONIOreHHOE BO3JIEHCTBUE HA PACTUTENBHBIN U KUBOTHBIM Mup. OxpaHa
pPaCTUTENBHOTO W >KMBOTHOTO MHpa. OCHOBHBIC NMPUHLMUIBI OXPAHbI MPUPOJIBL.
Kpacubie xnuru. Oco0o oxpansembie mnpupojnbie Tepputopun (OOIIT).
borannueckue cajpl U 300J10THYECKUE TTAPKHU.

OCHOBHBIE TPHUHIIMIBI YCTOMYMBOTO PA3BUTHUSI YEJIOBEUECTBA U MPUPOJIBI.
PannoHanbHOE  NMPUPOJIONOJB30BAHUE M COXPAHEHHE  OMOJIOTMYECKOTrO
pazHooOpasust 3emum. OOmuMe 3aKOHOMEPHOCTH TJIOO0ATBHBIX HSKOJOTHUYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €r0 BEPOATHBIE MOCIIEICTBHUS.

Pa3BuTtre METOJIOB MOHUTOPUHTA Pa3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle ucciedosanus nepexooa K pecypcocbepezaroujeri u
KOHKYDEeHmOocnocoonou snepeemuxe. buonoeuueckoe pasnoodpasue u buopecypcul.
Hayuonanvnvlie ungopmayuonnvie cucmemsl, obecneuusarowue 0ocmyn K
uHgopmayuu NoO  COCMOAHUIO OMOENbHLIX U008 U dKkocucmem. (OCHOBbL
aKopeabuIumayuu dKocucmem u cnocooos 060pvOvLl ¢ OUONOBDENHCOCHUIMU.
Pexoncmpykyus mopckux u Hazemuvix SKOCUCHEM.

JlemoHcTpanuu

Tabmuubl u  cxembl:  «3arpsisHeHHE  aTtMocepb»,  «3arps3HEHHE
ruapocdepbl», «3arpsizHeHue nouBb», «llapHukoBbii  3dexT», «Ocobo
OXpaHseMbI€ MPUPOTHBIE TEPPUTOPUNY», «MOJIEIN YIIPABIIEMOTO MUPAY.

O6opynoBanue: (ororpaguu OxXpaHsSEMbIX pacTeHUM U KUBOTHBIX KpacHoit
kHuru Poccutickon @enepanuu, KpacHol KHUTH pervoHa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOTMX HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOyJarOIIMMHUCST TIPOTPaMM  CpeIHEro o00Imero o0pa3oBaHUsS: JUYHOCTHEIE,
METanpeIMETHbIC U MPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPAMMBbI IO OHOJIOTHH
BBIJICJICHBI CIEAYIOIINE COCTABIISIOIIUE: OCO3HAHUE OOYYAOIIMMUCS POCCUICKON
IPaKIaHCKON UJIEHTUHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOONpEACNCHUI0, Haluuyue Mmomusayuu K OOyYEHUIO  OHOJIOTHH,
yeleHanpagienHoe passumiue BHYTPEHHUX YOEKICHUN JMYHOCTH HA OCHOBE
KIIFOUEBBIX IIEHHOCTEW M MCTOPUYECKUX TPATUIUN pPa3BUTHA OHUOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO  00pa3OBaHUs, Haauyue  NPAa8oOCO3ZHAHUS  SKOJIOTHMYECKOU
KYJbTYPBL, CHOCOOHOCMU CMA8UMb L€ U CTPOUTH KU3HEHHBIE TIaHBbI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBbI 110 OMOJIOTUU JOCTUTAIOTCS
B EJIUHCTBE Y4YEOHOW M BOCHHUTATEIBHON JESITEIBHOCTH B COOTBETCTBUHM C
TPAIUIIUOHHBIMUA POCCUNCKUMU COLIMOKYJIBTYPHBIMU, HCTOPUUECKUMU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMu
NOBEAECHUSI U CIOCOOCTBYIOT MPOLIECCaM CAMOIIO3HAHMS, CAMOBOCHHMTAHMS U
CaMOpa3BUTHUSA, PA3BUTHS BHYTPEHHEH TMO3ULMU JHUYHOCTH, NATPUOTHU3MA U
YBaXKECHUS K 3aKOHY U IMPaBOIOPSAIKY, YEJIOBEKY TPyJa U CTapIIEMy MOKOJECHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHUS K KYJbTYPHOMY HACIEIUIO U
TPAAULKUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKPY>KaIOIIEH Cpee.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS yueOHOro mpenmera «buomorus»
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYaIOIIUXCSl PYKOBOCTBOBAThLCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIUEH JUYHOCTH, CHUCTEMOW I[€HHOCTHBIX
OpUCHTAIlMM, TO3WTHUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIeCTBa, PACIIMPEHUE KU3HEHHOTO
OTBITA W OMbITA JAEATEILHOCTH B MPOIIECCE peaii3alliid OCHOBHBIX HaIpaBJICHHUI
BOCIIUTATEIHLHOU JESITEIHLHOCTH, B TOM YHCJIC B YACTH:

1) rpaKIaHCKOT0 BOCTIMTAHUS:

c(hOpPMHUPOBAHHOCTH TPAXKIAHCKOMN MO3UIIMK 00YYaIOMErocs Kak akTUBHOTO H
OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHWE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIIEHNN y4eOHBIX W TO3HABATENBbHBIX 3a/]a4, BHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;



CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TIO3HMIIMIO TI0 OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOIUMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMHU YOEKACHUSIMU, KYJIbTYPHBIMA LIEHHOCTSIMU U
COIIMAJIbHBIM MTOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIHbHOTO
OTHOILICHHSI K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUM CIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXXJaHCKON WJICHTUYHOCTH,
NaTpuoTU3Ma, YBaKEHUS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
PonuHoi, ropaoctu 3a CBOW Kpad, CBOKO PoauHy, CBOM S3BIK U KYJIBTYDY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACHEAUIO U MAMSTHUKAM IPHUPOJIbI,
JTOCTUXKEHUSM Poccuun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAHOBJICHUE H
pa3BuTHE OWOJOTHMH, TOHUMAHUS 3HA4YEeHHUs] OWUOJOTUM B TO3HAHUHM 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIEeCTBa;

uaelHas yoexkIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amure OTeuecTna,
OTBETCTBEHHOCTb 3a €r0 CyAbOY;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHY;

OCO3HaHHE JIMYHOTO BKJIaJ[a B IOCTPOCHUE YCTOMYMBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISAM, CO3JaHUI0 CEMbH HA OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaauusIMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs ACTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHU;

IMOHUMAHUE YMOLIMOHAJIBHOTO BO3JECUCTBUS )KUBOU ITPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HBIX BUJIaX HCKYCCTBA, CTPEMIJICHHE
MIPOSIBIIATH KAYECTBA TBOPUYECKOM JIMYHOCTH;

5) ¢usnyeckoro Bocnutanusi, GOpMHUPOBAHMS KYJIbTYPbl 310POBbSI U
IMOLMOHAJIBLHOIO 0JIaronoJayYns:

MOHMMAHUE W peaju3anus 37J0pOBOTO W 0€30MacHOro o0pas3a KU3HH
(3m10poBO€  TWHUTaHHWE, COONIOJEHHME TUTHEHHUYECKUX TPaBHUJI U HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHA W OTAbIXa, peryspHas ¢uznueckas



aKTUBHOCTH), OEpEKHOTO0, OTBETCTBEHHOIO M KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

MOHMMAHUE LEHHOCTH MPAaBUJI HWHIWBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOro MOBE/ICHUS B CUTYallUIX, YTPOXKAIOIIUX 3JOPOBBIO U KU3HU JIIO/ICH;

OCO3HAHHWE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YMOTPEOICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTD K TPY/Y, OCO3HAaHUE IIEHHOCTH MacTepCTBa, TPY0II00uE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTH TEXHOJOTUYECKOM M COLMAIBHOMN
HANpPaBJIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSTEIBHO
BBIIIOJIHATH TAKYIO JI€SITEIbHOCTB;

MHTEpEC K pa3InyHbIM cpepaM MpoPhecCHOHAIBHON AESITENbHOCTH, YMEHHE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccun H  pealn30BbIBAThH
COOCTBEHHbIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa3OBaHHIO U C€aMOOOpa3OBaHUIO Ha
IPOTSKEHUH BCEU JKU3HU;

7) 3K0JI0TU4eCKOIr0 BOCIIMTAHMS:

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K NPUPOJIe KaK HCTOUYHUKY
YKU3HM Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHNS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHUSI TIOCTYNIKOB M OLIEHKM MX BO3MOXKHBIX TMOCJIEICTBHMA st
OKPYKaIOIIEN CPEIbl;

OCO3HAaHME TJI00aTBHOr0 XapakTepa 3KOJIOTMUECKUX MpoOJeM M IMyTed HuX
peneHns;

CIIOCOOHOCTh HMCIOJIB30BaTh MPUOOpPETaeMble NpPU H3YYEHUU OHOJIOTHH
3HAHMSI W YMEHUS TMpPU PEIIeHHH NpoOJieM, CBS3aHHBIX C PALMOHAIBHBIM
OPUPOJIOTNIOIB30BaHUEM  (COOJIIOJIEHHE  MpaBU  TMOBEIEHUS B IPUPOJE,
HaIlpaBJICHHBIX HA COXPAaHEHUE PABHOBECUS B HKOCHUCTEMAxX, OXpPaHy BHUIOB,
AKOCHUCTEM, Orochepnl);

AKTUBHOE  HENpUATUE JCUCTBHUM, NPUHOCIIIMX BpEd  OKPYXKAKOLIEH
OPUPOJIHON cpezie, YMEHHE MPOTHO3UPOBATH HEOJIATOMPHUITHBIE IKOJIOTUYECKUE
MOCJEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIM4HUE PA3BUTOIO 3KOJIOIMYECKOT0 MBIIUICHHUS, IKOJIOTMYECKON KYJIbTYpHI,
OmbITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOACTBOBATHCS UMM B I[O3HABATEIIbHOM, KOMMYHUKATUBHOM M COLMAJILHOU
MIPAKTUKE, TOTOBHOCTH K YYACTHUIO B IPAKTHUUECKOMN JIESATEIBHOCTH SKOJIOTHYECKON
HaIlPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKHd M OOIECTBEHHOW MPAKTHKH, OCHOBAHHOTO HA JHAJIOTe
KYJIBTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILIEHCTBOBAHHUE SI3BIKOBOW M YHUTATENbCKON KYJBTYpbl Kak CpencTBa
B3aUMOJICUCTBUS MEXY JIFOABMU U TIO3HAHUS MUPA;



NOHMMaHUE creuupuKkn OHONOrMM Kak HayKd, OCO3HaHHs €€ poiau B
(GopMHpOBaHUN PALIMOHATIBFHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU LIEJIOCTHOTO
IpeCTaBICHUS 00 OKpY’XKalolleM MHpe KaK O €IMHCTBE NPUPOIBI, YeJOBEeKa U
o0miecTBa, B TMO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEH W pEIIeHHH MpoliIeM
COXpaHEHUS IPUPOHOTO PaBHOBECHS;

yOeXIEHHOCTh B 3HAUYMMOCTH OHOJIOTHM JJIsi COBPEMEHHON HUBUIIM3ALINU:
o0ecriedyeHuss HOBOTO YPOBHSI Pa3BUTHS MEIUIMHBI, CO3JaHHE IEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX  peIIaTh pPECcypcHble MPOOJIEMBI  Pa3BUTHS
YeJI0BEYECTBAa, MOKMCKA MyTeH BBIXOJAa U3 IIO0AIBHBIX YKOJIOTUYECKUX MPOOIEM U
o0ecrieyeHuss  MepexoJa K  YCTOMUMBOMY  Pa3BUTHUIO,  PAlMOHAIHLHOMY
MCIIOJb30BAaHUIO TPHUPOJHBIX PECYPCOB U (HOPMHPOBAHHIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYCHHUH OWOJOTMYECKUX 3HAHUH B MEJIX
NOBBILIEHUSI OO0IIEH KyJIbTypbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM 4acTu (PyHKIMOHAJIBHOW T'PaMOTHOCTH oOydaromuxcs, GopMUupyeMoil
IpU U3Y4EHUH OUOJIOTUH;

NOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHUs, UCHOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BAaTh MOJy4daeMble 3HAHHUS JJi1 aHalu3a Hu
OOBSICHEHMSI SIBICHUM OKpPYXKAlOIIEr0o MUpPa M MPOUCXOASIINX B HEM U3MEHEHUH,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aK/IIOUYEHHS HAa OCHOBE HAayudHbIX (AKTOB U
UMEIOIINXCS JAHHBIX C IENBI0 MOTYYCHHSI TOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BaTh OMOJOTWYECKUE 3HAHUS IS
peleHus mpoOJieM B peabHBIX JKU3HEHHBIX CUTYaIINAX;

OCO3HAaHWE IIEHHOCTH HAy4YHOW AEATeTbHOCTH, TOTOBHOCTH OCYIIECTBISITH
MPOEKTHYIO M UCCIIEA0BATEIbCKYIO IEATEIbHOCTh MHANBHUIYAILHO U B TPYIIIIE;

TOTOBHOCTb M  CIIOCOOHOCTH K  HEMpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUIO, K AKTUBHOMY MOJYYEHUIO HOBBIX 3HAHMW MO OWOJIOTHU B
COOTBETCTBUH C KU3HEHHBIMU MTOTPEOHOCTMHU.

METAINIPEAMETHBIE PE3YJIBTATBI

MeTtanpeameTHble pe3yabTaThl OCBOCHHS yueOHOro mpeamera «buomorus»
BKIIIOUAIOT: 3HA4YUMble M1 (OPMHUpPOBAHUS MHPOBO33PEHHUS OOYYAIOIIMXCS
MEXIUCIUTUTMHAPHBIE (MEXKIIPEAMETHBIC) OOIICHAYYHBIE TIOHATHS, OTPaKaIOIINe
[EJOCTHOCTh HAyYHOW KapTUHBI MHpa W CHenu(uKy METOIO0B TO3HAHUS,
UCTIONIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIHsl, SIBJICHHE, MPOIIECC,
cUCTeMa, Hay4yHbIH (DaKT, MPUHIIMI, THIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIIEIOBaHUE,  HaONIOIEHHWe, U3MEpPEeHHe, OKCIEpUMEHT U  Jpyrue);
yHHUBEpCajbHble yueOHble JeHCTBUS (TO3HABATENbHBIE, KOMMYHHKATHUBHBIC,
PETYJISTUBHBIE), o0ecrneunBaroIne dbopmupoBanue (GyHKIIMOHATIBHON
IPaMOTHOCTH ¥ COLMAJIbHOW KOMIIETEHIIMM OOYYaroUIuXcs; CIOCOOHOCTD
o0yyaromuxcs UCIOJIb30BATh OCBOCHHBIE MEXIMCUUIUTMHAPHBIE,



MHUPOBO33PEHUYECKAE 3HAHWS W YHUBEpPCAJIbHbICE yYeOHbIE JEUCTBUS B
MO3HABATEJILHON 1 COIMAIbHON MPAKTHKE.

B pesynbrare wu3ydeHus OWOJOTMUM Ha YPOBHE CpEIHEro OOIIero
oOpazoBanus y oOydaromerocss OyayT chOpMHUpPOBaHBl  I0O3HABATEIIbHBIC
YHUBEpCAJIbHBIC YUEOHBIE ACHCTBHS, KOMMYHUKATUBHBIC YHUBEPCAIbHbIC yUeOHbIC
JEUCTBUS, PETryJATHBHbIE YHUBEpPCAIbHBIC Y4ueOHbIE JEHWCTBHUS, COBMECTHas
JIESITCIIbHOCTb.

MeTtanpenMeTHbIe PE3yJbTaThl OCBOCHHS IMPOTPAMMBI CPEIHErO OOIIero
00pa30BaHMsI JOJKHBI OTPAXKATh:

OBaagenne YHHUBepPCAJIbHbIMH y4eOHBIMU MO3HABaTEeJIbHBIMH
AeHCTBUSIMM:

1) 6a3oBbIe JJOrHYECKHE el CTBUSI:

CaMOCTOATENLHO  (opMyIHpOBaTH W aKTyaJIM3UPOBaTh  MpodJemMy,
paccMmaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh TPU OCBOCHHMHM 3HAHUM MPUEMBI JIOTHYECKOTO MBIIIJICHUS
(ananm3a, cMHTE3a, CPaBHEHHMS, KJIacCU(pUKAIIIHU, O00OIICHHS ), PAaCKPBIBATH CMBICT
OMOJIOTMYECKUX TOHATHUH (BBIACIATh MX XapaKTepHbIC NMPU3HAKH, YCTaHABIWBATh
CBSI3U C IPYTUMH MOHITHUSMH ),

OTpEeNeNATh LU JACATEILHOCTH, 3aJaBas IMapaMeTpbl W KPUTEPUU HX
JIOCTHUKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C ITOCTABIICHHBIMH IICIISIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS I 00bsICHEHUS (DAaKTOB U SBJICHHIM
YKWBOW MPUPOJIBI;

CTPOUTH JIOTHUECKHE pPaCCYXICHUS (MHIYKTUBHBIC, IEAyKTHUBHBIC, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W TIPOTUBOPEYHS B pPacCMaTPUBAEMBIX
SIBJICHUSIX, (DOPMYJTUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MIPUMEHSTH CXEMHO-MO/IC/ILHEIC CpencTBa TUIST TIPEICTABIICHUS
CYIIECTBEHHBIX CBS3CH M OTHOIICHWH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a
TaKkKe  MPOTUBOPEYMH  pa3sHOTO  poOjJa,  BBIABICHHBIX B Pa3IUYHBIX
HH(POPMAITMOHHBIX HCTOYHHKAX;

pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAllM3a WMEIOIIUXCS
MaTepHaATbHBIX ¥ HEMATEPUATBLHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITEIIbHOCTh, OIICHUBATH COOTBETCTBHE PE3YIHTATOB
IIEJISIM, OIICHUBATh PUCKH TOCIICICTBUI ACATCILHOCTH,

KOOPJIMHUPOBaTh W  BBHINOJHATH pabdOTy B  YCJIOBHSAX  PEaJbHOTO,
BUPTYaJIbHOT'O 1 KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBHSI,

pa3BUBATh KPEaTHBHOE MBIIIICHUE TP PEIICHUH )KH3HEHHBIX MPOOJIEM.

2) 6a3oBbIe MCCJIEI0BATEIbLCKHE JeHCTBHS:

BJIAJICTh HABBIKAMH y4EOHO-HCCIICIOBATEIIBCKON U MMPOCKTHOM JCSITEIBHOCTH,
HaBbIKAMU  pa3pemieHusi mpoOJjieM, CIIOCOOHOCTRIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY MMOMCKY METOIOB PEIICHUS MPAKTUISCKUX 3aa4, TPUMEHEHUIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;



UCIIOJIB30BaTh pPa3JIMYHbIE BUIBl JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpETAlUH, MPEeoOpPa3OBaHHUI0O M TNPUMEHEHUI0 B Y4YEeOHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YUEOHBIX U COLMAJIBHBIX IPOEKTOB;

(opMUpPOBATh HAYYHBIM TUI MBIIUICHUS, BIAJETh HAYYHONU TEPMUHOJIOTHEH,
KJIIOYEBBIMU MOHATHSIMU U METOJIaMU;

CTaBUTb U (OPMYyJIHpPOBaTh COOCTBEHHBIE 3alauyd B 00pa30BaTEIbHON
NESATEIIbHOCTH U )KU3HEHHBIX CUTYaIUsIX;

BBISIBIISITh NIPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HaXOAUTh APTYMEHTHI ISl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMETPbl U KPUTEPUU PELICHHUS;

aHANM3UPOBaTh TIOJyYCHHbIE B XOJE PpEIICHUsS 3aJayd  pPe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JTOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYILECTBIISATh LEJICHAIIPABICHHBIM MOUCK IEpPeHOca CPENCTB U CIOCOOOB
JEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMEThb IEPEHOCUTh 3HAaHUS B IO3HABATEJIBHYIO U IPAKTHUUYECKYI 0O0JacTu
KU3HEIEATEIIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTe;

BBIJIBUT'aTh HOBBIE WJEH, NpEjlaraTb OPUTHHAIBHBIE MOJIXOJbl M pELICHUS,
CTaBUTb MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE aIbTEPHATUBHBIE PEILICHUS.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHHUKAX MH(pOpMALUK (TEKCTE y4eOHOTro
nocoOusi, HAY4YHO-TIOMYJIAPHOM JUTEpaType, OHOJOTUYECKHX CIIOBapsX U
CIPABOYHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHETE), aHaIU3UpOBATH
MH(OPMAIUIO PA3IMYHBIX BUJOB U (DOPM MPEACTABICHUS, KPUTUUECKU OLICHUBATh
€€ JT0OCTOBEPHOCTh U HEITPOTUBOPEUUBOCTb;

(GbopMyIupoBaTh 3arpoChl U MPUMEHATh Pa3IMYHbIE METOAbl MPU TOUCKE U
otOope Omosornueckor MHGOpMaIMK, HEOOXOAUMOM ISl BBHITTOJIHEHHS Y4eOHBIX
3aj1ay;

npuoOpeTaTh OMNBIT HCHOJIB30BaHUS HMH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPLIEHCTBOBATh KYJbTYpPY AaKTHBHOT'O MCITOJIb30BAaHUS PA3JIMYHBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAaNbHYIO  (OpMY  HIPEACTABICHUS
Oounonornyeckor uHpopmalu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULIbI, PUCYHKH
" Ipyroe);

UCIIOJIb30BaTh HAyYHbIM A3BIK B KayecTBE CpeacTBa Npu paboTe C
Ovonornyeckod HMHPOpMaLMEH: TPUMEHATh XUMHUYECKHE, (U3UYECKUe U
MaTeMaTUYECKUE 3HAaKM U CUMBOJIbI, (hopMyibl, abOpeBHATYypy, HOMEHKIATYpY,
UCIIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPEICTBA
HaIJIIHOCTH;

BJaJeTh  HABbIKAMU  pAclO3HAaBaHWA U 3alIUThl  HH(pOpMaIHH,
uHGOPMAIIMOHHON 0€30MaCHOCTH JTUYHOCTH.



OBjaseHue YHMBEPCAJIbLHBIMU KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0mmenme:

OCYHIECTBJIATH KOMMYHUKAIIMK BO BceX cepax KU3HU, aKTUBHO y4aCTBOBATh
B JMAJIOT€ WJIM JIMCKYCCHUU IO CYHIECTBY OOCYXIaeMoil TeMbl (yMEHUE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHUTEJILHO BBINIOJHEHHUS TMpejiaraeMomn
3aJlayd, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTh MO3UIIUNA JAPYIHMX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HEBepOaJbHBIE CpPEACTBA OOIICHMs, MOHWMATh 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(MDIUKTHBIX CHUTYallWH,
YMETh CMSTYATh KOH(PJIMKTHI U BECTH IIEPETOBOPHI;

BJIAJETh PAa3IM4YHBIMU CIIOCOOAMHM OOILIEHUS M B3aMMOJICUCTBHS, TTOHUMATh
HaMEpEHUs JIPYTUX JIOJEH, MPOSBIATh YBAKUTEIBHOE OTHOLIEHUE K COOECETHUKY
U B KOPPEKTHOU PopMme (hopMyaupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOK0 TOYKY 3PEHHs C HCIIOJIIB30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eATeTbHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHON M WHIUBHUIYaIbHOM
paboThI IPH peIIEHUH OMOJIOTHYECKON MpoOsieMbl, 000CHOBBIBATH HEOOXOAUMOCTD
MPUMEHEHUS TPYIIOBBIX (DOPM B3aUMOJICHCTBUSA MPHU PEILICHUN Yy4eOHOM 3a1auH;

BBIOMpPATh TEMATHUKy M METOJbl COBMECTHBIX NEUCTBHM C y4&€TOM OOIIUX
MHTEPECOB M BO3MOKHOCTEN Ka)KIOro 4jieHa KOJUIEKTHBA,;

OpUHUMATh 1[eJIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh ACHUCTBUA NO €€ NOCTHKEHUIO: COCTABJISITh IUIAH JEUCTBUM,
pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXKIaThb pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOETr0 BKJIAJa M KAXKIOTO Yy4YaCTHHKA KOMAaHIbl B
001Ut pe3ysabTar Mo pa3paboTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE TIPOEKTHI, OIICHMBATh WJEU C TIO3UIUA HOBH3HBI,
OpPUTHHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IMO3UTHUBHOE CTPATETMYECKOE ITOBEACHUE B PA3IUYHBIX
CUTYaIHsSIX, TPOSIBIISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUITMATUBHBIM.

OByajieHUe YHUBEPCAJIbLHBIMH PEryJISSTUBHBIMU AeHCTBUSMM:

1) camoopraHu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISIBIICHHUA NpoOJIeM U UX
pelIcHUs B )KU3HCHHBIX U YYCOHBIX CHTYAIHSX;

BBIOMpAaTh Ha OCHOBE OHOJIOTMYECKMX 3HAHUU 1IEJIEBbIE U CMBICIOBBIC
YCTAaHOBKU B CBOMX JEHUCTBUSIX M MOCTYIKAaxX MO OTHOUIEHHUIO K >KUBOW MPUPOJIE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIIUX;

CaMOCTOATENIbHO OCYIIECTBIISATh MO3HABATEIBHYIO JI€ATEIbHOCTh, BBISBIISTH
po0JIeMBbI, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEILHOMN
NEATETLHOCTH U KU3HCHHBIX CUTYaIIHSIX;

CaMOCTOSITENIFHO ~ COCTAaBJATh IUIAH pELIeHUus MpodsieMbl C  Yy4ETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIITOYTCHHI;



JaBaTh OIEHKY HOBBIM CHUTYaITUsIM;

pacIMpsATh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MTPEIOYTCHUN;

JieNlaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBAThH €ro, OpaTh OTBETCTBEHHOCTh
3a pelICHNUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (DOPMUPOBAHUIO W TPOSBJICHUIO IIUPOKOW SPYAMIIMU B
pasHbIX 00JacTAX 3HAHUM, TOCTOSHHO TIOBBIMIATH CBOW 00Pa30BaTENIbHBIA |
KYJIbTYPHBIH YPOBCHb.

2) CaMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHTYaIlMsIM, BHOCHTb KOPPEKTHBBI B JIEATCIHHOCTD,
OILICHUBATh COOTBETCTBUE PE3YJIHTATOB IICIISIM;

BJaJCTh HABBIKAMH  IIO3HABATEIIBHOH  pediiekcMH  KaK  OCO3HAHHUS
COBEpIIIACMBIX JCHCTBHH M MBICIUTCIBHBIX IPOIECCOB, WX pE3YJBTaTOB M
OCHOBaHUH, MCMOJIB30BaTh MPHEMBI PeIICKCUU IS OIEHKA CHUTYyaIllWH, BBIOOpa
BEPHOT'O PEIICHUS;

yMETh OIIEHUBAaTh PHCKH W CBOCBPEMEHHO NPUHUMATH PEIICHUS IO HX
CHIDKEHHUIO;

NPUHUMATh MOTHUBBI WM apTyMEHTHl JPYTHX TpU aHAIW3e pPe3yIbTaToB
NeSITCIIbHOCTH;

3) npuHsATHE CeOs M APYTUX:

NPUHUMATD CeOsl, MOHMMasi CBOM HEJIOCTATKU M IOCTOMHCTBA,;

NPUHUMATh MOTHMBBI M apryMEHThl JPYTHX TpU aHallu3e pe3y/IbTaToB
JCSATCIIBHOCTH;

npHU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OIIUOKH;

pa3BHBaTh CIIOCOOHOCTH TOHMMATh MUP C MO3UIIUH JIPYTOro YeJIOBEKa.

INPEAMETHBIE PE3YJIBTATBI

[IpenmeTHBIE pE3yNbTaThl OCBOCHHS COJEpXKAHHUS Y4eOHOro mpeaMera
«buonorusiy Ha yrayOJaEHHOM YpOBHE OPHEHTHPOBAHBI Ha OOCECIECUYCHHE
npodumibHOro  OOydeHust  oOydaromuxcst  Owonornu. OHHM — BKIIIOYAIOT:
cnenuuyecKue ik OMOJIOTHH HayYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 110
OCBOCHHIO, HHTEPIPETAIMN U TIPEOOPA30BAHUIO 3HAHHM, BUJIBI IEATCILHOCTH IO
MOJIYYCHHUIO HOBBIX 3HAHWW M WX MPUMCHCHHUIO B PAa3IMYHBIX YYeOHBIX, a TAKXKE B
peaTbHBIX KU3HCHHBIX CUTyarusaxX. IIpenMeTHble pe3ynbTaThl MPEACTaBICHBI TI0
rojilaM U3y4dcHHUsI.

[IpeameTHBIC pe3yNbTaThl OCBOCHUS ydeOHOro mpeamera «buonorus» B 10
KJlacce MOJDKHBI OTPAKATh:

cOPMHPOBAHHOCTh 3HAHUW O MECT€ W POJM OWOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHWN €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
MO3HAHWW  3aKOHOB TPHUPOABI W  PEHICHUH TPoOJeM  palHroOHAIBLHOTO
MIPUPOOTIOIH30BAHUS, O BKJIQJIE POCCHUICKUX U 3apyOCKHBIX YUEHBIX B Pa3BUTHE
OuoJIoTHNy;



BJIQJICHHE CHUCTEMON OWOJIOTUYECKUX 3HAHWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraoNIe OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (XKU3Hb, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYJSIUs, CaMOBOCIIPOU3BEICHUE,
HACJIEICTBEHHOCTh, U3MEHUYMBOCTb, POCT U Pa3BUTHE), OHOJOTUYECKUE TEOPUHU
(xknerounas Teopus T. llIanna, M. lllneinena, P. BupxoBa, xpomocomHast Teopust
HacnenacTBeHHocTH T. Moprana), ydenus (H. M. BaBumoBa — o meHTpax
MHOTOO0pa3usi W MPOUCXOXKICHUS  KYJbTYpPHBIX  pacTeHWil),  3aKOHbI
(eaHOOOpa3usi TOTOMKOB IEPBOrO TMOKOJICHMS, PACIICIUICHHS, YUCTOTHl T'aMeT,
HE3aBUCUMOTO HacnenoBanus [. MeHngensa, TOMOJOTHYECKHMX pSAIOB B
HAaCJIEICTBCHHOU U3MEHUYUBOCTHU H. n. BaBuiona), MPUHLIUIIBI
(KOMILJIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMHU METOJIaMH HAy4YHOTO IIO3HAHMS, HCIOJb3YEeMbIX B
OMOJIOTMYECKUX UCCIEAOBAHUSX KHUBBIX OOBEKTOB (OMHCaHUE, HU3MEpPEHHUE,
HaO0JI0ICHUE, DKCTICPUMEHT);

YMEHHE BBIICIATH CYIIECTBEHHBIE TPU3HAKU: BUPYCOB, KIETOK IPOKAPUOT U
HYKapUOT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OakTepuii, rpubOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUS] OPTraHOB M CUCTEM
OpraHOB pPACTEHHI, JKMUBOTHBIX, 4YEJIOBEKAa, IHPOLECCOB KU3HEAEITEIbHOCTH,
MPOTEKAIONIUX B OPraHU3Max pPacTeHUH, KUBOTHBIX U YEJIOBEKA, OMOJOTUYECKUX
MPOIIECCOB: OOMEHa BemIecTB (MeTaboIu3M), MPEeBpaIlEHUs SHEPTUU, OPOKEHUS,
aBTOTPO(HOIO U rerepoTpoHOro TUIOB MUTAHMS, (POTOCHHTE3A U XEMOCHHTE3A,
MHUTO3a, Mel03a, TaMeTOTeHe3a, IMOpUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS,
Pa3MHOXXEHUS,  HUHIUBUIAYAJIbBHOTO  pa3BUTUs  OpraHu3Ma  (OHTOreHe3a),
B3aMMO/ICHCTBUS TEHOB, TE€TEPO3UCA, UCKYCCTBEHHOTO0 0TOO0DPA;

YMEHHUE YCTaHaBJIMBAaTh B3aUMOCBSI3M MEX]y OpPraHOMJAMHU KJIETKH U UX
(GYHKIUSAMH, CTPOCHHUEM KJIETOK pa3HbIX TKaHeW M UX QYHKUUSAMU, MEXKIY
OpraHamMM M CHUCTEMAaMHU OpPraHOB Yy PACTEHHM, JKMBOTHBIX WU YEJIOBEKA U UX
GyHKIUSIMH, MEXKIYy CHUCTEMaMH OPTraHOB M WX (PYHKIUSMHU, MEXIY dTarnamu
oOMEHa BEIIECTB, dTaraMH KJIETOYHOTO IUKJIA U KU3HEHHBIX ITUKIIOB OPTaHU3MOB,
sTanamMu 3MOPHUOHAIBHOTO PAa3BUTHS, TEHOTHIOM W (EHOTHINOM, (DEHOTHUIIOM H
dbakTopamu cpenbl OOUTaHUS;

YMEHHE BBISIBISITh OTJIMUUTEIIbHBIE MPU3HAKHU JKUBBIX CUCTEM, B TOM UHCIIE
pacTeHHU, )KUBOTHBIX U YEJIOBEKA;

YMEHHUE HCIO0JIb30BaTh COOTBETCTBYIOIIME AapTyMEHThI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JUISl IOKa3aTeJIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMAaTUYECKUX TPYIIIT;

YMEHHE peliaTh OMOJIOTHYECKHUE 3a/1a4l, BBISBIATh TPUUMHHO-CIICICTBEHHbIC
CBSI3U MEXK]IY UCCIICTyEeMbIMU OUOJIOTUUECKUMU MPOIECCAMU U SIBIICHUSIMHU, J1eTIaTh
BBIBO/IbI M IPOTHO3bI HA OCHOBAHHHU MOJIYYEHHBIX PE3YyJIbTATOB;

YMEHUE BBIMOJHATh JTA0OPATOPHBIE W TPAKTUYECKUE PaOOTHI, COOIIOATH
npaBuiia pu padoTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYA0BAHUEM;



YMEHUE BBIJIBUTATh THUIIOTE3bI, MPOBEPATh HX OSKCHEPUMEHTATHHBIMU
cpenacTBamMu, (GOpMyIUpPYs 1eidb HCCICIOBAHMS, aHAJIU3UPOBATH IOJYYCHHBIC
PE3YNIbTaThI U JCNaTh BBIBOJIBL;

YMEHHE y4YacTBOBaTh B Y4eOHO-HCCIIENOBATEIBCKONW paboTe Mo OMOJIOTHH,
OKOJIOTUM W MEIUIIMHE, MPOBOJUMON Ha 0a3e NIKOJBHBIX HAayYHBIX OOIIECTB, M
nyOJIWMYHO  TPEJCTABIATh  TOJYYEHHBIC  PEe3yNbTaThl HAa  YYCHUYECKHX
KOH(EPEHITUSIX;

YMEHHUE OIICHWBATh JTUYECKHE aCIeKThl COBPEMEHHBIX HWCCIICIOBAHUN B

obmactu  Ouonormd W MEAWIMHBI  (KJIOHMPOBaHHWE,  HMCKYCCTBEHHOE
OIUIOIOTBOPEHUE, HAMPABIEHHOE M3MEHEHHWE I'€HOMa M CO3JIaHHWE TPaHCTEHHBIX
OpraHUu3MOB);

YMEHUE OCYIECTBIISATh OCO3HAHHBIA BBIOOp Oyaymieil mpodeccuoHaTbHON
JEATEIIbBHOCTH B 00JIaCTH OMOJIOTMH, MEIUIMHBI, OMOTEXHOJOTHH, BETEPUHAPUU,
CEJIbCKOTO XO3SIMCTBA, MUIIEBON MPOMBINIJICHHOCTH, YIiayOJasTh MO3HABATEIbHBIM
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH Ipodeccuu u
MPOJIOJDKEHNE  OMOJOTHYECKOro oOpa3oBaHMs B OpraHU3alMsIX  CPEIHETO
PO eCCUOHAILHOTO U BBICIIETO 00pa30BaHUS.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS yueOHOro mpeamera «buonorus» B 11
Kaacce TOJKHBI OTPaXKaTh:

c(hOpPMHUPOBAHHOCTh 3HAHUM O MECTe€ M pOJM OHOJIOTMH B CHCTEME
CCTECTBEHHBIX HayK, B ()OPMHUPOBAHMH COBPEMCHHOW €CTECTBCHHO-HAYYHOU
KapTUHBI MHpa, B IMO3HAHWHM 3aKOHOB TIPHUPOABI M PEIICHUH SKOJOTHUYCCKUX
npoOJieM 4YenoBeYeCTBa, a TaKkKe B PEIICHHH BOMPOCOB PAIMOHAIBHOTO
MIPUPOOTIOIL30BaHUS, U B ()OPMHUPOBAHHUH IICHHOCTHOTO OTHOIICHHS K MPUPO/IEL,
OOLIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHUH;

YMEHUE BIAJIETh CUCTEMOM OMOJOTMYECKHX 3HAHUW, KOTOpas BKIIOYAET
OTIpEJICICHUs] W TIOHMMaHWE CYIIHOCTH OCHOBOIOJIATAIONIUX OUOJIOTHYECKUX
TEPMUHOB M TOHATHM (BHI, 3KOCUCTeMa, Ouocdepa), OHOIOTHUYECKHUE TEOpUHU
(aBomonionHas teopust Y. J[apBuHa, CHHTETHYECKAs TEOPHs DBOJIOIHH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsiX U HampasieHuUsx 3Bomtounn, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHYeckoro paBHoBecus J[x. Xapaum m B. BaiinGepra,
3apoapiieBoro cxojacrBa K. M. boapa), mpaBuna (munumyma HO. Jlubuxa,
HKOJIOTHYECKON MHpaMuJibl 3HEpruM), runoressl (rumore3a «mupa PHK» V.
['unGepra);

YyMEHUE  BJQJCTh  OCHOBHBIMH  METOJaMH  HAYYHOTO  TIO3HAHWUS,
UCITOJIb3YEMBbIMH B OMOJIOTHICCKUX MCCIICTOBAHMIX KUBBIX OOBEKTOB U SKOCHCTEM
(omucanue, u3MepeHue, HaOII0JIeHUE, SKCIEPUMEHT), CIOCOO0aMu BBISBICHUS U
OLICHKH aHTPOIOT€HHbIX U3MEHEHU B IPUPO/IE;

YMEHUE BBIIEIATh CYIIECTBEHHBIE TPHU3HAKH: BHJIOB, OHOTEOIEHO30B,
KOCHCTEM M Ouocdepbl, CTaOUIU3UPYIOLIETO, ABMXKYIIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOT'O otOopa, aJIJIONIaTPUUECKOTO u CUMITaTPUIECKOTO
BUI000pA30BaHMUs, BIUSHUS ABWKYITUX CHJI SBOJIONUY HA TEHO(POH T TIOMYJISIUH,



MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpejie OOWTaHWMs, YepeOBaHUS HAIIPaBICHUN
HBOJIIOIMH, KPYTOBOPOTA BEIIECTB U MOTOKA SHEPTHH B SKOCUCTEMAX;

YMEHUE YCTAHABJIMBATh B3aUMOCBA3M MEXAY IMpOIECCaMU HBOJIIOIUH,
JBIDKYIIMMH CHJIaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMU PA3JIMYHBIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBJISATH  OTJIMYMTEIbHBIE  NPHU3HAKK  KUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BHJIOB K Cpelie OOWTaHHs, aOMOTHYECKUX U OMOTUYECKHUX
KOMITOHEHTOB  9KOCHCTEM, B3aWMOCBS3€H OpPraHM3MOB B  COOOIIECTBaX,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHHE WCIOJIb30BaTh COOTBETCTBYIONINE apPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CUMBOJIMKY JIUIS JOKA3aTelIbCTBA POJICTBA OPTraHU3MOB Pa3HBIX
CHUCTEMATHYCCKUX TPYIIT, B3aUMOCBSI3U OPTaHU3MOB U Cpe/Ibl OOUTAHUS, CTMHCTBA
YEeJIOBEUECKMX pac, HEOOXOMMMOCTH COXPAaHCHHS MHOT000pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIIECTBOBAHMSI MPUPOJIBI M UETIOBEUYECTBA;

yMEHUE peliaTh OMOJOTUYECKUE 3aa41, BBISBIISITH TPUUUHHO-CIICICTBEHHbBIC
CBSI3U MEXKJy UCCIIETYEMbIMU OMOJIOTUYECKUMHU MPOIECCAMU U SIBIICHUSMH, JIETaTh
BBIBOJIbI M TIPOTHO3BI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIMOJIHATh JIA0OpATOpHBIE M MPAKTUYECKUE PadOThI, COOIIOJATH
npaBuiia npu paboTe ¢ ydeOHbIM U JabOpaTOPHBIM 000PYI0BAHHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPSITh HUX OKCIEPUMEHTAILHBIMU
cpencTBamu, GOPMYIHpPYS IEJb HCCICIOBAHUS, aHATU3UPOBATH ITOTYUYCHHBIC
PE3yNbTATHI U ICNIaTh BEIBOBL;

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OuoJIoruw,
DKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJIBHBIX HAy4YHBIX OOIIECTB, U
nyOJUYHO  TIPEACTABIATH  TOJYYCHHBIC  PE3yJbTaThl Ha  yYEHHYECKHX
KOH(epeHUusX;

yYMEHHUE OIIEHWBATh THUIMOTE3bl M TEOPUU O TIPOUCXOXKICHUHN JKU3HU, YEIOBEKA
U YEIIOBEYECKUX pac, O MPUUYMHAX, MOCIEICTBHUIX U CHOCO0aX MpeoTBpaIlECHUs
ri100aabHBIX M3MEHEHUH B Ouocdepe;

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp OyayIieil mpodecCHoHaTbHON
JEATEeTLHOCTH B 00JIaCTH OMOJIOTHH, SKOJIOTHUU, TPUPOOTIONH30BAHMSI, MEAUITHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO35SHCTBa, MHUIIEBON
MIPOMBIIIUICHHOCTH, YTIyOJATh TIO03HABATENBHBI WHTEPEC, HANpaBIECHHBIM Ha
OCO3HAHHBIM  BBIOOP  COOTBETCTBYMOIIEH  TpodeccMd W MPOAOHKCHHE
OMOJIOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUAX CPEIHETO MPO(PECCHOHATBHOTO H
BBICIIIET0 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

Ne i/

HauMeHoBaHue pa3iesioB U TeM
NpPOrpamMMmblI

buonorus kak HayKa

KoauuyecTBO 4acoB

KoHTpoJbHbIE

Bcero
padéoTbI

IIpakTnyeckue
padoThI

JIEKTPOHHBbIE

(undposbie)
o0pa3oBaTeJibHbIE

pecypchbl

Enunas xoymiexims
U poBBIX
00pa3oBaTEIbHBIX
pECypcoB.
http://school-
collection.edu.ru/

JKuBble cuCTEMBI U X HN3yUCHUC

Enunas xoyexuus
P POBBIX
00pa3oBaTEIbHbBIX
pECYpCOB.
http://school-
collection.edu.ru/

buonorunsa xkieTku

0.5

Enunas xoyexkius
UG POBBIX
00pa3oBaTeIbHBIX
peCypcoB.
http://school-
collection.edu.ru/

XuMudeckas opraHu3anus KJICTKH

10

Ennnas xoyexius
(P POBBIX
00pa3oBaTeIbHBIX
pECYpCOB.



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

http://school-
collection.edu.ru/

Crtpoenue 1 PyHKIMU KICTKA

OOMeH BelIeCcTB U MPEeBpaIleHUE
SHEPI'uM B KIIETKE

HacnencrBennas ungopmanus u
peanu3anus €€ B KIETKE

JKy3HEeHHBIN UK KIIETKU

Crpoenue v PyHKIIMU OPraHU3MOB

17

0.5

0.5

1.5

Enunas xoymiexims
(P POBBIX
00pa3oBaTeIbHBIX
pecypcoB.
http://school-
collection.edu.ru/

Ennnas xomnexnus
U poBBIX
00pa3oBaTeIbHBIX
peCypcoB.
http://school-
collection.edu.ru/

Ennnas xomnexnus
U POoBBIX
00pa3oBaTEIbHbBIX
peCypcoB.
http://school-
collection.edu.ru/
Ennnas xomnexkmnus
U pPoBBIX
00pa3oBaTEIbHbBIX
pecypcoB.
http://school-
collection.edu.ru/
Enunas xomnexuus

U poBBIX
00pa3oBaTEIbHbBIX



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

pECYPCOB.
http://school-
collection.edu.ru/

10

PaszmHOXkeHHNE N Pa3BUTHC
OpraHnu3mMoB

1.5

Enunast xkomieknus
P POBBIX
O6pa30BaT€JIBHLIX
peECYPCOB.
http://school-
collection.edu.ru/

11

12

13

14

['enetrnka — Hayka o
HACJICICTBEHHOCTH U U3MEHYUBOCTH
OPTaHU3MOB

3aKOHOMEPHOCTH HACIEACTBEHHOCTH

3aKOHOMEPHOCTH U3MEHUYHNBOCTH

['eneTuka uenoseka

10

0.5

0.5

Ennnas xomnexnus
P POBBIX
00pa3oBaTeIbHBIX
PECypcCoB.
http://school-
collection.edu.ru/

Ennnas xomnexkmnus
ur(poBbIX
00pa3oBaTEIbHbBIX
pecypcoB.
http://school-
collection.edu.ru/

Ennnas xomnexkmnus

ur(ppoBBIX
00pa3oBaTeIbHbIX
pecypcoB.
http://school-
collection.edu.ru/
Enunas xomnexuus

UG POBBIX



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

0 6p a30BaTCJIbHBIX

peECYPCOB.
http://school-

collection.edu.ru/

15 Cenekuusi Opranu3MoB

Enunas xojuiekmus

(P POBBIX
00pa3oBaTEeIbHBIX

pECYPCOB.
http://school-

collection.edu.ru/

broTexHoIoTHs U CHHTETHYECKAs

16 OHnoJIOTHS

17 PesepBHOE Bpems

OBLIEE KOJIMHECTBO YACOB I10
[TPOITPAMME

102

0.5

1.5

13

Ennnas xoiurexmus
P POBBIX
00pa3oBaTeIbHBIX
PECypCoB.
http://school-
collection.edu.ru/
Ennnas xomnexkmnus
ur(poBbIX
00pa3oBaTeIbHBIX
PECypCoB.
http://school-
collection.edu.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

11 KIIACC

Ne
n/n

HauMeHoBaHue pa3iesoB U TeM
NpPOrpamMMmblI

3apoKJAEHUE U PA3BUTHE
ABOJIIOIIMOHHBIX MIPEACTABICHUN B
OHMOJIOT U

Mukpo3BoIIOIUs U €€ pe3yabTaThl

Makpo3Boronus 1 €€ pe3yabTaThl

Kosn4yecTBO 4acoB

Bcero

14

KouTtpoJbH
ble padoThbI

0.5

pakTuu
ecKme
padoThI

DJIEKTPOHHBbIE

(uudposbie)
o0pa3oBaTeJibHbIE

pecypchbl

Enunas xoiekuus

U poBBIX
00pa3oBaTeIbHBIX
pecypcos. http://school-
collection.edu.ru/

Enunas xoymiexims
1005011]010):3 5 0:¢
00pa3oBaTEIbHbBIX
pecypcos. http://school-
collection.edu.ru/

Enunas xomnexkius

U pPOBBIX
00pa3oBaTEIbHbBIX
pecypcos. http://school-
collection.edu.ru/

[IpoucxoxieHne 1 pa3BUTHUE KU3HU
Ha 3emIie

15

1.5

Enunas xomnexkius
UG POBBIX
00pa3oBaTeIbHBIX
pecypcos. http://school-
collection.edu.ru/

[IpoucxoxaeHue 4eoBeKa —
AHTPOMOTEHE3

10

Enunas xoymexims
TP POBBIX



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

O6pa30BaT€JIBHLIX
pecypcos. http://school-
collection.edu.ru/

DKoJIorust — HayKa o
B3aMMOOTHOIICHUAX OPTaHU3MOB U
HAJIOPTaHU3MEHHBIX CUCTEM C
OKpYXKaroUIEn cpeon

OpI‘aHI/I3MI>I H Cpclaa oOuTaHus

DKOJIOTUsI BUAOB U MOIMYJISALUN

DKOJIOTUSA COOOIECTB.
DJKOJIOTUYECKHUE CUCTEMBI

12

0.5

0.5

1.5

0.5

0.5

Enunas komekmust
P POBBIX
00pa3oBaTEeIbHBIX
pecypcos. http://school-
collection.edu.ru/

Enunas xoymiexims

U pPoBBIX
00pa3oBaTeIbHBIX
pecypcos. http://school-
collection.edu.ru/

Enunas xoymiexims

U pPoBBIX
00pa3oBaTEIbHbBIX
pecypcos. http://school-
collection.edu.ru/

Enunas xomnexkius

U pPOBBIX
00pa3oBaTEIbHbBIX
pecypcos. http://school-
collection.edu.ru/

10

buocdepa — rmobdanpHas sKocucTeMa

Enunas xoymexius
(P POBBIX
00pa3oBaTeIbHBIX
pecypcos. http://school-
collection.edu.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

11

UYenoBek U OKpyx)aromas cpeaa

Enunas koymekmust
(P POBBIX
o0pa3oBaTeIbHBIX
pecypcos. http://school-
collection.edu.ru/

12

PeszepBHOE Bpems

0.5

Enunas Kosutekius
(P POBBIX
o0pa3oBaTeIbHBIX
pecypcos. http://school-
collection.edu.ru/

OBILIEE KOJIMYECTBO YACOB IIO
I[TPOI'PAMME

102

1.5

7.5



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
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