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yueOHoro npeamera «buosorus. Yriry0jJeHHbI YPOBEHb)

st ooyuaronuxcs 10 -11 kinaccos

MNOACHUTEJIbBHAS 3AIINCKA

[Iporpamma mo ydeO6HOMY mpenmetry "buonorusa" (mamee - OHOJIOTHS) HA YPOBHE CPEIHETO
obmrero oopa3oBaHus pa3padoTana Ha ocHoBe DenepanbHOTO 3aK0oHa OT 29.12.2012 Ne 273-D3
«O06 oOpazoBanuu B Poccuiickoit denepanun»y, PI'OC COO, Konnenmuu mpenogaBaHus
yuebHoro npenmera «bHoJIOTHsa» U OCHOBHBIX MONOXEHUH (hefepanbHON paboyeil mporpaMMsl
BOCITUTAHHSL.

VYueOuslii npeamer «buonorus» yrmyonénnoro ypoBHs uzydenus (10—11 krmaccel) sBusieTcs
OJIHUM M3 KOMIIOHEHTOB NpeAMeTHOI obnactu «EcTecTBeHHO-HayuHbIe IpeaMeTh». CornacHo
nosioxkeHusiMm ®I'OC COO npoduiibHble yuyeOHble MpPeAMEThl, W3ydaeMble Ha YriIyOlnEHHOM
ypOBHE, SBJISIOTCS crocoboM auddepeHnuanuu oOydyeHUS Ha YpPOBHE CpPEIHEro OOIIero
0o0pa3oBaHUs U MPHU3BaHBI 00ECMEYUTh IPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIUM, CPEIHUM
oOuM, cpeHUM MpodecCHoHAIBHBIM U BBICIIMM 00pa3oBaHueM. B To ke BpeMs KaXIblid U3
9TUX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OPHEHTUPOBAaH Ha MPHUOPUTETHOE peIICHHE
00pa3oBaTeNbHbBIX, BOCIUTATEIbHBIX U PAa3BUBAIOLINX 33/1a4, CBSA3aHHBIX C MPoQopHeHTALINEH
oOyyaronuxcs W CTHUMYJIHPOBAHHEM HHTEpeca K KOHKPETHOW OOIacTH HAaydyHOTO 3HaHWUS,
CBSI3aHHOTO C OHWOJOTHEH, MEAUIIMHOM, JKOJOTHEH, TMCHXOJIOTHEH, CHOPTOM WU BOEHHBIM
JICJIOM.

[Iporpamma mo ydeOHomy mpeamMery "buonorus" naér mpeacraBieHHE O LETH M 3aaadax
u3ydeHus ydebHoro mpenmera «buonorus» Ha yrayOJaEHHOM YpOBHE, OIpelensieT
o0s3aTenpHOE (MHBApUAHTHOE) IPEIMETHOE COACPIKaHUe, €r0 CTPYKTYpUPOBaHHE TI0 pa3/esiaM
Y TeMaM, pacrpeelieHue Mo KiaccaMm, peKOMEHIYeT MOCIe0BaTeIbHOCTh H3yYeHHs y4eOHOTO
Marepuana ¢ y4ETOM MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX CBSI3EU, JOTUKH Yy4eOHOTO



mpolecca, BO3pacTHRIX 0cobeHHocTel oOydaronuxcs. B mporpamme no 6nosnoruu peaan3oBaH
MPUHIMI [PEEMCTBEHHOCTH C U3ydeHHWEM OWOJOTMH Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus, Onarogapsi 4emy IpOCMaTPUBAETCS HANIPABJICHHOCTh Ha MOCIIEAYIOIIEe Pa3BUTHE
OMOJIOTUYECKUX 3HAHWUW, OPHCHTUPOBAHHBIX Ha (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IKOJIOTUYECKOTO MBIIUICHHS, TPEACTABICHUN O 3I0pOBOM 00pase KH3HH, Ha
BOCITUTaHHE OEPEKHOTO OTHOIICHUS K OKpYXKaIIIeH NpUpoaHOi cpeme. B mporpamme 1o
OMOJIOTMHM TaK)Ke TOKa3aHbl BO3MOXXHOCTH Y4eOHOTo mpeamera «buosorus» B pealn3amnuu
tpeboBanuit ®I'OC COO k miIaHUpPyEeMbIM JIMYHOCTHBIM, METAIpEeIMETHbIM U IPEIMETHBIM
pe3ynbrataM oO0y4eHHss W B (OPMHUPOBAHWM OCHOBHBIX BHJIOB Yy4eOHO-ITIO3HABATEIHHOU
NESTETPHOCTH OOyYaIOIUXCSl M0 OCBOCHMIO COJIEP’KaHMsI OMOJOTHYECKOro O00pa3oBaHUs Ha
YPOBHE CpeJIHEero 00I1Iero oOpa3oBaHMsL.

VYueoOnsiii mpeamer «buosiorus» Ha ypoBHE cpeaHero ooOmero oOpa3oBaHUs 3aBepIIacT
Onoslornyeckoe 00pazoBaHKE B IIKOJIC M OPUEHTHPOBAH HA PACHIMPEHUE U YTIyOJieHHe 3HAaHUN
00ydJarommxcsi O JKMBOW MPUPOJIC, OCHOBAX MOJICKYISAPHONW U KJIETOYHOM OHOJIOTHH,
SMOPHOJIOTHH W OWOJIOTHH Pa3BUTHS, T€HETHKH, CEIICKIIMHA, OMOTEXHOJIOTHUH, YBOJIIOIIMOHHOTO
VYEHUS U YKOJIOTHH.

Nzyuenne ydeOHoro mpeamera «buosorusi» Ha yriryOJIeHHOM ypOBHE OpPHUEHTHPOBAHO Ha
MOJTOTOBKY OOYYaIOIMMUXCS K TOCIEAYIOMEMY TOJIYYSHHIO OMOJOTHYECKOro 0Opa3oBaHUS B
By3aX M OpPTaHU3AIUAX CPENHETO MpodecCHOHATFHOTO 00pazoBaHus. OCHOBY €ro coaep:kaHus
COCTaBIIIET cHcTeMa OWOJIOTMYECKUX 3HAHHM, MOJYYEHHBIX MPH HM3YYEHUHU OO0ydaroluMUCs
COOTBETCTBYIOIIUX CHCTEMAaTHYECKUX pa3/ejoB OHWOJOTMH HAa YpPOBHE OCHOBHOTO OOIIEro
oOpazoBanusi, B 10-11 kmaccax ATH 3HAHUS TIOJYYalOT pa3BUTHE. TaK, pacIIUPEHBI H
yrayoJaeHbl OMOJIOTHYECKUE 3HAHMS O PACTCHUSX, KUBOTHBIX, TprOax, OAKTEPHIX, OpraHU3Me
YeloBeKa, OOIIMX 3aKOHOMEPHOCTSX 3>KU3HH, JOTMOJIHUTENBHO BKIIOYEHBI OMOJIOTHMYECKUe
CBEICHMSI NPUKIATHOTO M TOUCKOBOTO XapakTepa, KOTOpble MOXHO KCIOIb30BaTh Kak
OpUEHTHUpBI Ui TMocienyomero BbiOOpa mnpodeccuu. BosmokHa Takke HHTErpanus
OMOJIOTMYECKUX 3HAHUN C COOTBETCTBYIOIIMMH 3HAHUSIMU, MTOJYYEHHBIMU 00YYaIOIIUMHUCS TPU
W3y4eHUU (PU3MKHU, XUMUH, Teorpapuu 1 MaTeMaTUKU.

CrtpykTypa nporpaMmmsl o yaueOHoMy npeamety "buosiorus" oTpakaer CUCTEMHO-YPOBHEBBII
U 9BOJIIOIMOHHBIA MOAXOAbl K H3ydeHHIo Ouojoruu. CorjacHO UM, M3ydaloTCi CBOWMCTBA U
3aKOHOMEPHOCTH, XapaKTEPHbIE JUIsl )KUBBIX CHCTEM PAa3HOTO YPOBHS OpraHU3alliu, SBOJIOIHUH
OpPraHMYeCcKOTro MHpa Ha 3emiie, COXpaHEeHHUsI OUOIOTMYECKOTO pa3zHooOpa3us miaHeTsl. Tak, B
10 kmacce HM3y4yarOTCS OCHOBBI MOJICKYJSIPHOM M KJIETOYHOM OWUOJIOTHH, SMOpPUOJIOTHH U
OMOJIOTUN PAa3BUTHS, TEHETHUKU U CEJIEKIMH, OMOTEXHOJOTUHM W CUHTETHUUYECKON OHUOJIOTHH,
aKTyallu3UPYIOTCA 3HAHMUS OOYyYarolMXcs MO OOTaHUKE, 300JI0THH, aHATOMUH, (U3UOJIOTHH
yenoBeka. B 11 kmacce u3ydaroTcsi SBOJIOIMOHHOE yYEHHE, OCHOBBI SKOJOTHH U yYCHHE O
ouocdepe.

YueOupiii mpenMer «buonorus» mpu3BaH  00eCEYUTh OCBOEHHE  O0ydYaroIIUMUCS
OMOJIOTMYECKUX TEOPHUH M 3aKOHOB, WACH, MPUHIMIIOB U TPaBWJ, JEXKalldX B OCHOBE
COBPEMEHHOU €CTeCTBEHHO-HAYYHOW KapTUHBI MUpa, 3HAHUU O CTPOCHHH, MHOTOOOpasuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMyISAlUU, OWOIEHO03a, DKOCHCTEMBI, O BBIJAIOIIMXCS
HAy4YHBIX JOCTHKEHHUSIX, COBPEMEHHBIX HCCIEIOBAHUSX B OHOJOTHH, MPUKIATHBIX ACHEKTax
Ouonorndeckux 3HaHUM. [[s1 pa3BUTHA U MOIep)KaHUsS UHTEpeca o0yJaronuxcs K OHOIorun
HapsIy CO 3HAUYUTENBHBIM 00hEMOM TEOPETHUECKOTO MaTepuania B COACPKAHUH IPOTPAMMBI TIO
OMOJIOTHH MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAaHOBIICHUS M PAa3BUTHUS TOW WM MHOU



o0nacti OMOJIOTHH, BKJIAJIOM OTEYECTBEHHBIX U 3apyOEKHBIX YUEHBIX B PEIICHHUE BaKHEHIINX
OMOJIOTUYECKUX U HKOJIOTHUYECKUX MPOOIIEM.

Lenp u3ydyenus: yueOHOro mnpenmera «buosorusi» Ha yriiyOJ€HHOM YpOBHE — OBJIAJICHUE
00y4aromuMHUCs 3HAaHUAMU O CTPYKTYPHO-(DYHKIIMOHAIBHOM OpraHM3aluU JKUBBIX CHCTEM
pa3HOro paHra u MpHOOpPEeTeHNEe YMEHUI MCIIOJIb30BaTh ATU 3HAHUS B (OPMUPOBAHUH UHTEpECca
K OnpeneiéHHON 00macT mpo(heCCHOHALHOW NESTSIIbHOCTH, CBSI3aHHOW C OMOJIOTHEH, WA K
BBIOOPY y4eOHOTO 3aBeIeHUS TS TPOJAOIDKEHHUS OMOJIOTHYECKOTO 00pa30BaHusI.

JlocTiokeHne Lenu u3ydeHus ydeOHoro mnpenmera «buonorums» Ha yriryOJn€HHOM YpOBHE
o0ecrieynBaeTCsl peIICHUEM CIIEAYIONUX 3a7ay:

OCBOEHHE OOYYAIOMUMUCS CHCTEMBI OMOJOTMYECKUX 3HAHWK: 00 OCHOBHBIX OMOJIOTHYECKHX
TEOPHSX, KOHIEMIUAX, THIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX M TPABHJIAX, COCTABJISIOLINX
COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTHHY MHpa; O CTPOCHHH, MHOT000pasuu W
0COOEHHOCTSIX OMOJIOTUYECKHX CHUCTEM (KJIETKa, OpPraHu3M, MOIYJISIHS, BUI, OHOTEOIIEHO3,
orocdepa); 0 BEIAAIOMINXCS OTKPBITHIX M COBPEMEHHBIX UCCIIEIOBAHMSIX B OHOJIOTHH;
03HAKOMJICHHE OOYJaroIIUXCsl ¢ METOJaMH MO3HAHUS KUBOW MPUPOIBI: UCCIIEIOBATEIHCKUMH
METOJIlaMi OMOJIOTUYECKHX HayK (MOJEKYISIPHOW W KIETOYHOW OHOJIOTHH, SMOPHOJIOTHH H
OMOJIOTUM Pa3BUTHS, TEHETHKH W CEJEKINH, OWOTEXHOJIOTUM M CHHTETHYECKOW OMOJIOTHH,
MAJICOHTOJIOTHH, DKOJOTHH); METOJaMH CaMOCTOSITETIHHOTO TIPOBEACHUS OHOJOTHYECKHX
uccieAoBaHUN B Jabopatopur W B mpupone (HaOmoaeHue, H3MEpeHHe, OSKCIEPUMEHT,
MO/ICTUPOBAHHKE);

OBJaJiecHue OOYyYarolMMHCS YMEHHSIMH: CaMOCTOSITEIbHO HAaXOJUTh, AaHAIU3UPOBATh U
HCIO0JIb30BaTh OMOJIOTUYECKYIO0 MH(OPMAIIHIO; MOJIB30BAThC OMOJOTUYECKOW TEPMHHOJIOTHEH
U CHMBOJIMKOM; YCTaHAaBJIMBAaTh CBSI3b MEXIY pa3BUTHEM OHOJIOTUM M  COLMAJIBbHO-
SKOHOMHMYECKHMHU M 3KOJOTMYECKUMH MpoOiieMaMy 4YeJIOBEUeCTBa; OLIEHWBATH MOCIEACTBUS
CBOCH JIEATEIHLHOCTH IO OTHOIIECHUIO K OKPYXKAIIIEeH NPHPOAHOW cpelie, COOCTBEHHOMY
3I0POBBI0 M 3JI0POBBIO OKPYXAIOIIMX JIIOJEH; OOOCHOBBIBAaTbH U COOJIOJATh MEpHI
npoQUIaKTUKU MH(EKIUOHHBIX 3a00JIeBaHUM, MpaBUia MOBEACHUS B IPUPOJIE U 0OecrieueHus
0€30MacHOCTH COOCTBEHHOMN KU3HEAEATEILHOCTH B YPE3BBIUANHBIX CUTYALUSIX MPUPOIHOTO U
TEXHOTEHHOTO XapakTepa; XapaKTepu30BaThb COBPEMEHHBbIE Hay4yHbIe OTKpBITHS B oO0jacTu
OHOJIOTUH;

pa3BUTHE y OOYYAIOIIMXCS HMHTEJUIEKTYAJIbHBIX M TBOPYECKUX CIOCOOHOCTEW B Mpolecce
3HAKOMCTBA C BBIJAIOIIUMHUCS OTKPBITUSIMH U COBPEMEHHBIMHU HCCJIEIOBAHUSMU B OHOJIOTHUH,
pelIaeMbpIMU €10 MpoOJieMaMu, METOJO0JOTHEH OMOJIOTUYECKOTO HCCIIEeNOBAHUS, MPOBEICHUS
JKCIEPUMEHTAJIbHBIX HCCIEIOBAHUM, pelIeHus OMOJOTMYECKUX 3aJad, MOJEIMPOBAHHUS
OMOJIOTHYECKUX 00BEKTOB U MPOLIECCOB;

BOCIIMTaHUE Yy OOy4aroIMXcs LEHHOCTHOTO OTHOIIEHUS K JKMBOM MpHUpOJAE B IIEJIOM U K
OTJENbHBIM €€ O0OBeKTaM M SBJIECHUSAM; (OPMHUPOBAHUE DSKOJIOTMYECKOM, TI'€HETHYECKOMH
IPaMOTHOCTH, OOIIe KyabTyphl MOBEIEHUS B MPUPOJE; MHTETPAIMH €CTeCTBEHHO-HAYYHBIX
3HAHUM;

npuoOpeTeHue 0O0y4yarOIMMHUCH KOMIIETEHTHOCTH B pPallMOHAIBHOM IMPUPOAOTIOIb30BAHUU
(cobmofieHne MpaBUI TOBEACHUS B TPHUPOJAE, OXPaHbl BHUAOB, 3KOCHUCTEM, OHOChEpHI),
COXpAaHEHUU COOCTBEHHOTO 3/I0POBbS M 3/I0POBbSl OKPYKAIOUIMX JIIOJeH (coOioaeHus mep
npopuinakTuku  3a0oyieBaHMid, oOecrieueHHe  O€30MACHOCTH  JKM3HENEATEIBHOCTH B
Ype3BbIYAHBIX CUTyallUsIX MPUPOJHOTO M TEXHOTEHHOTO XapakTepa) Ha OCHOBE
UCIOJIb30BaHUs OMOJIOTUYECKUX 3HAHUI U yMEHHH B MOBCETHEBHOM JKU3HU;



CO3/laHMe YCIOBHH s OCO3HAHHOTO BbIOOpa  OOyYaloUIMMHCA  MHIMBUAYaJIbHOU
00pa3oBaTeIbHOW  TPAeKTOPHUH, CHOCOOCTBYIOIICH TOCIEAYIOMEMY HpodecCHOHATEHOMY
CaMOOTIPE/ICIICHNIO, B COOTBETCTBHHM C HWHAWBUAYAJIbHBIMH HHTEpPECAaMH U MOTPEOHOCTAMHU
peruoHa.

OO1iiee 4nciIo 4acoB, OTBECHHBIX HAa U3y4yeHUE OMOJIOTMH Ha YriayOJI€eHHOM YpOBHE CPEIHEr0O
obmrero o6pazoBanus, cocraBisier 204 gaca: B 10 xmacce — 102 gaca (3 ygaca B Henenmo), B 11
kiacce — 102 ygaca (3 vaca B HeeInio).

OT10op opraHm3aMoOHHBIX (POPM, METOZOB U CpPeACTB 00yYeHHS OMOJIOTHH OCYIIECTBIISETCS C
y4€ToM creun(uKd ero CoAep)KaHWs W HAIpaBICHHOCTH Ha MPOJOJDKEHHE OMOJIOTHYECKOTO
00pa3oBaHus B OpraHU3AIMAX CPEAHETO MPOPECCHOHAIIBHOTO U BBICIIEr0 00pa3oBaHMUsI.
OO0s13aTeNIbHBIM  YCIIOBUEM MpU OOy4eHMM OHOJIOTHH Ha YIIyOJIEHHOM YpPOBHE SIBIISIETCS
MPOBEJCHUE JIA0OPATOPHBIX M TMpakThuueckux pador. Taxxke ydacTue oOydarOmMUXCS B
BBITIOJTHEHUN TIPOCGKTHBIX H  Y4EOHO-MCCIEeNOBATENbCKHX paboOT, TeMaTHKa KOTOPBIX
OTIPENIENSICTCSl YYUTEIIEM Ha OCHOBE HMEIOIIUXCS MaTepHAbHO-TEXHUYECKUX PECYpPCOB U
MECTHBIX IPUPOIHBIX YCIOBUH.

COIEP KXAHUE OBYUYEHUA
10 KJIACC

ConepkaHue MPOTrpaMMBbl, BBIICICHHOE KYpCU60M, HE BXOIUT B NMPOBEPKY T'OCYAapCTBEHHOMN
uroroBoi arrecranuu (['MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpemeHHast Ouojorusi — KOMIUIEKCHass Hayka. Kparkas wucropus pa3BUTHS OHOJIOTHH.
buonoruueckne Hayku W u3ydaemble UMHU MpoOsieMbl. DyHnaMeHTanbHbIC, MPUKIATHBIE U
MTOMCKOBBIEC HAYYHbIE UCCIIEIOBAHMS B OMOJIOTHH.

3nauenue O6uonoruv B (OPMUPOBAHUU COBPEMEHHOI €CTECTBEHHO-HAYYHOW KapTHUHBI MHpA.
[Ipodeccuu, cpszanubie ¢ Ouosoruedl. 3HaueHUE OMOJIOTUU B MPAKTHYECKOW NEATEIbHOCTH
YEJIOBEKa: MEJIMLIMHE, CEIbCKOM X035HMCTBE, IPOMBIIUIEHHOCTH, OXpaHEe IPUPOIbL.
JdeMoHcTpanun

optpetsl: Apuctorens, Teodpact, K. Jlunnei, XK. b.Jlamapk, Y. lapsun, VY. Iapsei,
I'. Mengens, B. WU. Bepnanckumii, W. II. IlaBnoB, M. W. MeunukoB, H. W. BaBunos, H.
B. Tumodeen-Pecorckuii, [x. Yorcon, ®@. Kpuxk, /I. K. benses.

Tabauiel u cxembl: «CBs3b OMOJIOTHH C APYTUMH HayKamuy, «CrcTeMa OMOIOTHYECKUX HAYK.
Tema 2. 7KuBble cucTeMbl U MX U3yYeHHE

XKuBble cucTeMbl Kak MpeaMeT u3ydeHus Ouonoruu. CBOMCTBA KUBBIX CHUCTEM: €IWHCTBO
XUMHUUYECKOTO COCTaBa, JUCKPETHOCTh M LEIOCTHOCTh, CIOKHOCTbh M YIOPSJAOYEHHOCTh
CTPYKTYpBI, OTKPBITOCTb, CAaMOOPTaHMU3alMs, CAMOBOCIPOM3BEACHHUE, Pa3apPaKUMOCTb,
W3MEHUYHMBOCTB, POCT U PA3BUTHE.

VYpoBHM  OpraHM3anuy  JKUBBIX  CHUCTEM:  MOJEKYJSPHBIM, KIETOYHBIA, TKaHEBBIH,
OpraHU3MEHHBIH, MONYJISIUOHHO -BUJIOBO, 3KOCUCTEMHBIN (OHOTeoIeHOTHYECKHIA ),
ouocepnsiit. [Iporeccel, mpoucxoasie B KUBbIX cucTeMaX. OCHOBHBIE MPU3HAKH KHBOTO.




Kuznp kak hopma cymecTBoBaHHsS MaTepuu. Hayku, n3ydaromye KUBbIE CHCTEMBI Ha Pa3HBIX
YPOBHSAX OPraHU3aLUH.

N3ydyenne >kuBBIX cucTeM. MeTtoabl Ouonoruveckoi Hayku. HaOmionenwe, u3MepeHwue,
SKCIIEPUMEHT, CHUCTeMaTu3alus, MeraaHanu3. lloHATHe O 3aBUCMMOW M HE3aBUCHUMOU
nepemeHHOM. IlnanupoBanue skcnepuMmeHTta. I[loctaHoBka M mpoBepka rumnores. Hyiepas
runore3a. [Torsitue BEIOOPKH U €€ JocTOBEpHOCTh. Pa3dpoc B Omonornvecknx gaHHbIX. OneHKa
JIOCTOBEPHOCTH IOJYYEHHBIX pe3yJIbTaTOB. [I[pUUMHBI MCKaKEHUS PE3YNIHTATOB SKCIIEPUMEHTA.
[ToHsiTHE CTATHCTUYECKOTO TECTA.

JdeMoHcTpanuu

Tabmuibl U cxeMbl: «OCHOBHBIE MpPU3HAKU KU3HW», «buosnorndeckue cucremMel», «CBOHCTBA

XKUBOUM Marepun», «YpOBHU OpraHM3alMM KUBOU MpUpoAb», «CTpOEHUE KUBOTHOU KIIETKU,
«TkaHM KUBOTHBIX», «CHCTEMBI OpraHOB YEJIOBEYECKOro OpraHusma», «buoreoneHos,
«buocdepay, «MeTo1bl U3yUEeHHUSI JKUBOU MPUPOIBI.

Ob6opynoBanue: 1abopatopHoe 000pyIOBaHUE I TPOBENCHUS HAONIOACHUHN, W3MEPEHHIA,

SKCIIEPUMEHTOB.
IIpakTHyeckass padora «/cronp30BaHME pa3IUYHBIX METOJOB IIPU M3YYEHUU IKUBBIX
CHCTEM.

Tema 3. buoJsiorust KjieTku

Knetka — cTpykTypHO-(QYHKIMOHAIbHAS €OUHMIIA >KUBOTO. VCTOpPHS OTKpBITHUS KIETKH.
Paboter P. I'yka, A.JleBenryka. Knerounas teopus (T. IlIBann, M. llneitnen, P. Bupxos).
OCHOBHBIE TIOJIOKEHUSI COBPEMEHHOM KJIETOYHOM TEOPUH.

MeTtoapl  MOJNEKYISIPHOM ¥ KJICTOYHOM OWOJOTHMH: MHKPOCKOMHS, Xpomarorpadus,
anekTpodope3, METOJ MEUEHbIX aToMoB, AuddepeHImaibHoe IeHTPUYrupoBaHue,

KyJTbTUBUPOBAHUE KIIETOK. M3yuenue QuxcuposanHvix KIlemox. DNeKTpOHHAas
MHUKpOcKonus. Kongokanvras mukpockonus. Bumanvrnoe (npusicusHennoe) uzyuenue Kiemox.
JdemoHcTpauuu

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

Tabmunpl ¥ cxembl: «CBETOBOM MHKPOCKOM», «INEKTPOHHBIM MHKpOcKomy, «lcropus
Pa3BUTUSI METOJIOB MUKPOCKOITUI.

O6opynoBaHue: CBETOBOII MHKPOCKOI, MHKpPOMIpEenaparbl pPAacTUTENbHBIX, KUBOTHBIX U
OaKTepuaTbHBIX KIETOK.

IIpakTnueckass padGora «3yueHue MeTOJOB KJIETOYHOM Ouojoruu (xpomarorpadus,
anekrpodopes, nuddepenunansHoe neHTpudyruposanue, [TLP)».

Tema 4. Xumnueckasi Opranu3anusi KJIeTKH

XHUMHUYECKUH COCTaB KIETKU. Makpo-, MUKpO- U yJIBTpaMUKpPOdIeMEHThI. Bota u €€ poib Kak
pacTBOpUTEINs, peareHTa, Y4acTH€ B CTPYKTYPUPOBAHMM KJIETKH, TEILIOPErYJIALUN.
MuHepanbHble BellecTBa KJIETKHM, UX OHOJoruuyeckas poJib. Poib KaTMOHOB M aHHOHOB B
KIIETKE.

Opranudeckue BeLIECTBA KIETKHU. buosiornueckue mnonuMepsl. benku. AMHUHOKHCIOTHBIN
coctaB OenkoB. CTpyKTypbl OenkoBoi Mojekynbl. [lepBuuHas cTpykTypa Oenka, HMenTHHAs
CBsi3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAs CTPYKTYphl. [leHarypaums. CBoiicTBa O€IKOB.
Knaccudukarus 6enkoB. buonornueckue GpyHKIu 6€IKOB. [IpuoHoi.

VYraeBonel. MoHOCaxapuabl, AUCAXapHJibl, OJMrocaxapujbsl M mojucaxapuasl. OOmmii 1miaH
CTpOEHHUS M (PU3UKO-XUMHUUECKUE CBOMCTBA yIiIeBOA0OB. brosjoruueckue GpyHKINUN yriieBOAOB.



Jlumuaet. ['uapodunbHo-THApOPOOHBIE cBOMcTBA. Kiaccudukanus munuaoB. TpUriuiepuis,
dbochomunuabl, BOCKH, cTepounbl. buonormdeckwe ¢yHkmum nunuaoB. OOmme cBolicTBa
OMOJNIOTUYECKUX ~ MeMOpaH  —  TEeKyd4ecTb, CIOCOOHOCTh K  CcaMO3aMbIKaHMUIO,
IIOJTYIIPOHULIIAEMOCTb.

Hyxneunosbie kucnotsl. JIHK u PHK. Ctpoenue HyknenHoBbIX KuciaoT. HykieoTuuabl.
[Mpunnun xomruiemenTapHoct. [IpaBuno Yapradda. Crpykrypa JIHK — nBoitHas cnmpains.
Mectonaxoxaenue u ononorunueckue pynknuu JHK. Bunet PHK. ®ynxiun PHK B knetke.
Crpoenue moinekynsl AT®. Makpospruueckue cBs3zu B moJiekyine AT®. buonormyeckue
¢byakmun  AT®. BoccraHOBIEHHBIE IMEPEHOCUYHMKH, WX (YHKIUU B  KIETKe. /pyeue
HYyK1eo3uompugocpamol (HT®). CexBeHnpoBaHue JHK. Memoowt 2EHOMUKU,
MPAHCKPUNINOMUKY, NPOMEOMUKU.

CrpykrypHas Ouosiorus: OuMOXMMHUYECKHE M OHO(QHU3MYECKHE HCCIEI0BaHUA COCTaBa U
MIPOCTPAHCTBEHHOM CTPYKTYphl Ouomonekyin. Mooeruposanue cmpykmypol u  QyHKYut
ouomonekyn u ux komniekcos. KomnvromepHuiil ousaiin u opeanuyecKuti cunmes OUOMONeKy1 u
UX HEeNnPUPOOHBIX AHATIO208.

JdeMoHcTpauuu

[Moprpersr: JI. [Tonmunr, x. Yorcon, @.Kpuk, M. Yunkunc, P.Dpankiun, O. Conrep,
C. Ilpy3unep.

Jlnarpammel: «Pacnpenenenue  XMMHYECKUX  JJIEMEHTOB B~ HEXHBOM  MPHUPOJIEN,
«Pacnpenenenne XMUMUYECKUX 3JIEMEHTOB B )KMBOW MTPUPOJIEN.

Tabmuiel  u cxemsbl: «Ilepuonnyeckass Ta0bnuia XUMHYECKUX dJIEMEHTOB», «CTpoeHue
MOJIEKYNBl BOJbI», «BemectBa B cocTaBe opraHu3MoB», «CTpOeHHE MOJIEKYNbI OeIKay,
«CTpyKTYpBl OCITKOBOM MOJEKYNB», «CTpoeHHE MOJIEKYJ yriaeBOAOBY», «CTpoeHHE MOJIEKYT
TunuaoBy, «HykiienHOBbIE KUCIOTBDY, «CTpoeHre MOJEKYIbl ATDy.

OO0opynoBaHue: XUMUYECKas TTOCy/1a 1 000pyI0BaHHE.

JladopaTopHas pa6ora «OOHapyKkeHHE OCITKOB C MOMOIIbIO KAUeCTBEHHBIX PEAKITUI.

JlaGoparopHasi padora «lccienoBanue HYKIECMHOBBIX KHUCIOT, BBIICJICHHBIX W3 KIETOK
Pa3IMYHBIX OPraHU3MOBY.

Tema 5. Ctpoenue n pyHKUUM KJIETKH

Tunbl kieTok: »sykapuoTHyeckass M Ipokapuotudeckas. CTpyKTypHO-(YHKIHMOHAJIbHBIE
00pa3oBaHus KIETKH.

Crpoenne npokapuotruyeckoil kietku. Kinerouynas crenka Gakrepuil u apxeil. OcoGeHHOCTH
CTpOEHHs TeTepoTpo(HONH M aBTOTPOPHON INPOKAPUOTHYUECKHX KIETOK. MecTo U poiib
POKapHOT B OMOIIEHO3aX.

Crtpoenre U (QYyHKIMOHUpPOBAHHE OHyKapuOTHUYeCKOM KieTku. [lnmazmaTtuyeckas memOpaHa
(mnazmanemma). CTpykTypa Mjia3MaTHYeckod MeMOpaHbl. TpaHCHOPT BEIIECTB uepes
IUIa3MaTUYecKyr0o MeMOpaHy: maccuBHBIA (auddys3us, obneruéHHas nuddysus), aKTUBHBIA
(mepBUYHBIA M BTOPUYHBIM aKkTUBHBIN TpaHcmopt). [lomynponunaemocts MemOpanbl. PaboTa
HaTpUH-KaJMeBOr0 Hacoca. ODHJOLMTO3: MUHOLMTO3, (aromuro3. Ok3omuro3. Kierounas
creHka. CTpykTypa u GyHKUUHU KIETOUYHOW CTEHKH PACTeHUA, TpHOOB.

Hutormasma. Iluro3ons. Llutockener. JIBmkenume wnurtomnazmMbel. OpraHoujsl  KIETKH.
OnnomeMOpaHHBIE OpPraHOUABI KJIETKHU: 3HAoIuIa3MaTiueckas ceth (DIIC), anmapar [onbmxw,
JM30COMBI, UX CTpOeHHE W (YHKUIUHU. B3auMoOCBA3b OJHOMEMOPAHHBIX OPIaHOMJIOB KIIETKH.
CtpoeHue TpaHYIApHOTO peTukyiayma. Mexanusm Hnanpaenenus 6eaxos ¢ JIIIC. Cunres
pacTBopuMbIX  OenkoB. CHHTE3  KIETOUYHbIX MeMOpaH. [majgkuii  (arpanHyisipHBIN)



SHIIOTIa3MaTHUECKUi peTukyinyM. CekperopHas ¢yHkus annapata [onsmxu. Moouguxayus
berkoe 6 annapame Ionvoxncu. Copmupoexka benrkoe 6 annapame I oavoxcu. Tpancnopt
BEILIECTB B KJIeTKe. Bakyonu pactutenbHbIx Ki1eToK. Knerounsiit cok. Typrop.
[lonyaBTOHOMHBIE =~ OpPraHouAbl  KJIETKU:  MUTOXOHJAPHM,  IUIaCTUABL. [Ipoucxoorcoenue
mumoxonopuul u naacmud. Cumobuocenes (K.C. Mepeockosckuti, JI. Mapeynuc). CtpoeHue u
GyHKIMU MUTOXOHAPUN © TwacTui. llepBuYHBIE, BTOPUYHBIE M CIOXHBIC IIACTHIBI
(OTOCHHTE3UPYIOIIUX JYKApUOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JICHKOIJIACTHI ~ BBICIINX
pacTeHui.

HememOpannsie opraHouapl kietku CTpoeHHe W (QYHKIMH HEMEMOpPaHHBIX OpIraHOWIOB
KieTku.  PuGocomel. Ilpomescymounvie  puramenmoi.  MukpopuiamMeHTsl. AKmuHogvle
Muxkpouramenmol.  MplllleUHble  KJIETKH. AKMuHO8ble ~ KOMHOHEHMbl  HeMblUleYHbIX
kremox. Mukpotpybouku. Knerounsiit ieHtp. CTpoeHue U JIBUKEHHUE )KTYTUKOB U PECHHUYEK.
Muxkpotpybouku nuroruiasmsl. Llentpuons. benku, accoyuuposanuvie ¢ mukpoguramenmamu
u Mmukpompyoouxkamu. Momopuvie benxu.

Anpo. O6Gonouka sApa, XpOMaTHH, KapHOIUIa3Ma, SIPBIIIKHA, MX CTPOCHHE M (DYHKIUH.
Snepusiii OenkoBbli MaTpukc. [IpocTpaHCTBEHHOE pacmosioKeHHe XPOMOCOM B MHTEp(ha3HOM
aape. dyxpomamun u 2emepoxpomamut. belnku XpomMaTMHa — TUCTOHBL. /[uHamuka s0epHot
0001104KU 8 Mumose. foepHulil mpancnopm.

Knerounsie BkimtoueHus.. CpaBHUTENIbHAS XapaKTEPUCTUKA KIETOK JYKapuUOT (pacTUTENBHOM,
YKUBOTHOM, TPUOHON).

JdemoHcTpauuu

Ioptpertsl: K.C. MepexkoBckuit, JI. Maprynuc.

Tabmuupl u cxembl: «CTpoeHHE PYKAPUOTUUYECKOU KIETKH», «CTpoeHUE YKUBOTHOM KIICTKH,
«CTpoeHue pacTUTENIbHON KIeTKn», «CTpoeHue MHUTOXOHApUW», «Anpoy», «CrpoeHue
MIPOKAPUOTHUYECKOU KIIETKU.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKpPOTIPENapaTbl PacTUTEIbHBIX, KUBOTHBIX KJIETOK,
MUKpOTpernaparbl 0aKTepUuaibHbBIX KIETOK.

JlaGoparopHas padora «/3yueHne CTpOCHUS KIETOK Pa3JIMYHbIX OPraHu3MOB).
IIpakTHyeckasi padora «3yueHne CBOWCTB KIETOYHOW MEMOpaHBI.

JlabopaTopHasi padora «VccnegoBanue I1u1a3MoiM3a M JICIJIA3MOJIM3a B PACTUTENBHBIX
KJIETKax».

IIpakTHyeckasi padora «/3yueHue ABUKEHUS LUTOIIA3Mbl B PACTUTEIIBHBIX KIETKAX».

Tema 6. O0MeH BelecTB U NMPeBpPAaILllecHHE SJHEPTUHU B KJIETKe

AccUMWISIIIMS U JAUCCUMIIIAIMS — JIBE€ CTOPOHBI MeTaboim3ma. Tumbel OOMEHa BEIECTB:
aBTOTPOGHBIH ¥  TeTepoTpodHBIH. YuacTHe KUCIOpoJa B OOMEHHBIX IpoIeccax.
DHepreTuyeckoe ooOecneueHne KieTku: mpeBpanieHne AT® B 0OMEHHBIX Mpoleccax.
depMEHTATUBHBINA XapaKTep PeakiMii KIETOYHOro Merabosm3ma. DepMeHThI, X CTPOCHHUE,
cBoiicTBa M MexaHu3M jedcTBus. Kodepmentbl. Omimuns (EepMEHTOB OT HEOPTaHHUYECKUX
KaTaJn3aTopoB.  benKu-akTHBaTOpel W OCJIKH-UHTHOMTOpPBL.  3aBHCHMOCTh  CKOPOCTH
(epMEHTATUBHBIX PEAKIUil OT pa3IMYHbIX (PaKTOPOB.

[lepBuuHBI CUHTE3 OPraHUYECKUX BEHIECTB B KiIeTke. DOTOCHHTE3. AHOKCUCEHHbIU U
oxcucennvlll  pomocunmes 'y oaxmeputi. Céemocooupaowjue nuemenmvl U NUSMEHMbL
peakyuonHo2o yenmpa. Poab XJIOpOIUIacToB B mpoiiecce dporocuHTe3a. CBETOBass M TEMHOBas
¢bazpl. @omoovixanue, Cs., C4- u CAM-munvt pomocunmesa. IIponyKTUBHOCTH (HOTOCHHTE3A.
BnusiHue pa3nndHbIX GaKTOpPOB Ha CKOPOCTh (POTOCHHTE3a. 3HaueHHe (POTOCHHTE3A.



Xemocunte3. PazHooOpasne OpraHu3MOB-XEMOCHHTETHKOB: HUTpU(UIHUpYONUE OaKTepHu,
Kene300aKkTepun, CepoOaKTepUH, BOJIOPOIHBIE OaKkTepru. 3HAUCHUE XEMOCHHTE3A.
AmnaspoOnble opranuszmbl. Bugpl Oposxenus. I[IpomaykTsl OposkeHHS M MX HCIOJIb30BaHUE
YeJIOBEKOM. AHa’pOOHBIE MHUKpPOOPTaHM3MBI KaK OOBEKThl OMOTEXHOJIOTHH M BO30YAUTENN
0ose3Hel.

AdpoOHBIE OpraHU3MBbI. DTAIlbl YHEPreTHYECKOTO oOMeHa. [loaroToBuTENBHBIN Tan. ['miKkom3
— OECKHCIIOPO/IHOE PACIIETIIICHUE TITFOKO3BI.

Buonorndyeckoe OKWCIEHWE, WM KJIETOYHOE JAbIXaHWe. Poib MHUTOXOHApHWIA B Ipoleccax
OMOJIOTUYIECKOTO OKHCIICHHSL. [{uknnueckue pEaKIuH. OxucnurensHoe
dbochopumupoBanue. Iuepeus membpannozo epaouenma npomonos. Cunmes ATD: paboma
npomonnout ATD-cunma3zel. [lpenmyiiectBa a’dpoOHOTO0 TyTH OOMEHa BEIIECTB IMepe
aHa’pOOHBIM. D(HPEKTUBHOCTD SHEPTETUUECKOTO OOMEHA.

JdeMoHcTpauuu

Hoprpetst: Jx. [Tpuctin, K.  A. TumupsizeB, C. H. Bunorpaackuii, B. A. Durensrapnr,
IT. Mutuen, I'. A. 3aBap3uH.

Tabmuupl  u  cxembl: «DOTOCUHTE3», «DHEpreTudeckuii oOMen», «buocuHTe3 Oenkay,
«Ctpoenne GpepMeHTay, «XeMOCHHTESY.

OO0opynoBaHue: CBETOBOM MHUKPOCKOI, 000PYJIOBaHWE ISl TMPHUTOTOBJICHHS] TIOCTOSIHHBIX H
BPEMEHHBIX MUKPOTIPETIapaTOB.

JladopaTopHas pabora «/3ydyeHne KaTaIMTHUYECKOW aKTUBHOCTH ()EPMEHTOB (HA MpuUMeEpe
aMuUIIa3bl WK KaTaasbl)y.

JladopaTopHas pa6ora «/3ydyeHune (GhepMEHTATUBHOTO PaCIICIUICHUS MEPOKCHIa BOJOPOJA B
PACTUTENBHBIX U )KUBOTHBIX KIIETKAX).

JladopaTopHas pa6ora «CpaBHEHHE MMPOIIECCOB (POTOCHHTE3a K XEMOCHHTE3AY.
JladopaTopHas pa6ora «CpaBHEHHUE NMPOIIECCOB OPOKEHUS U IBIXaHUS.

Tema 7. HaciiencrBennasi uHpopManus U peaju3anus eé B KJIeTKe

Peakuun wmatpuyHoro cuHte3a. IIpUHLIMI KOMIIJIEMEHTApHOCTH B PEAKUUSAX MATPUYHOTO
cuHTe3a. Peanmusanus HacnmencTBeHHOW wuHGopMamuu. ['€HETHYECKHWH KOJ, €ro CBOMCTBA.
Tpanckpunuus — matpuunbiii cuTe3 PHK. [IpuHumnel TpaHCKpUNIIMK: KOMILJIEMEHTAPHOCTb,
aHTHUIAPAIEIbHOCTh, aCUMMETpUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckou

xknemxe. Hexooupyrowue PHK.

Tpancnsmus u e€ sranel. Yyactue TpancnoptHeix PHK B OuocunTese Oenka. YcnoBus
ouocunTesa 6enka. Koauposanne aMuHoKucnoT. Poibs pubocom B Onocunrese Genka.
Cospemennvie npeocmasienuss o cmpoenuu 2cenog. OpraHuzallds T€HOMa y TPOKApUOT U
9yKapuoT. Perymsius akTUBHOCTH TeHOB Yy mpokapuoT. ['mmore3a omepoHa (®. XKako0,
K. Mano). Monekynsapuvie mexanuzmuvl dxKcnpeccuu 2enog y sykapuom. Ponv xpomamuna 6
peayaayuu pabomel 2enog. Perymsius oOMeHHBIX MpolieccoB B KieTke. KiieTounslii romeocTas.
Bupycbl — HekneTouHble (QOpPMBI KU3HM M OONMraTHble mapa3uTbl. CTpoeHHe MPOCTHIX H
CIIOHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaros. Kuzuenuwiti yuxn JHK-cooepocawjux
supycos, PHK-cooepoicawux eupycos, odakmepuogacos. ObpamHnas mpaHcKpunyus,
pesepmasa, unmezpasd.

BupycHsle 3a001eBaHus 4enoBeKa, )KUBOTHbIX, pacteHuil. CIIN/, COVID-19, counanbHeie u
MEJHUIIMHCKUE TTPOOIEMBIL.

buoungopmamura: ummeepayusa u aunanuz oomvuuux maccusog («bigdata») cmpyxmypHvix
buonocuueckux oaunvix. Hanomexnonocuu 6 o6uonoeuu u meouyure. Ilpocpammupyemvle
@yukyuu 6enxkos. Cnocobwbi 0ocmasKku 1eKapcms.



JdeMoHcTpanuu

Ioprpersl: H. K. Konsuos, . . IBaHOBCKUIA.

Tabnuuet u cxemsl: «brocunTtes 6enkay, «I'eneTnueckuii koay, «Bupycs», «baktepuodaruy.
IIpakTnueckas padora «Co3aHue MOJENIN BUPYCa».

Tema 8. ZKu3HeHHBIH UK KJIETKH

Knerounsrit ki, ero mepuozs! u perynsius. Marepdasza u Muto3. OCOOEHHOCTH MPOIECCOB,
nporekaromux B uHTepdasze. IlloaroroBka KIETKM K JeNeHHIO. [IpecHHTeTHYeCKHid
(MOCTMUTOTUYECKHUI), CUHTETUYECKMM M IMOCTCUHTETUYECKUM (IIPEMUTOTUYECKHI) MEPHOIbI
uHTEpPasbl.

Martpuunsiid cunte3 JJHK — permukanms. puamuns! permmkannn JJHK: koMmrmieMeHTapHOCTS,
MOJIYKOHCEPBAaTUBHBIM  CHUHTE3, aHTHUNApPALUICIbHOCTh. Mexanusm  pemmkaunu — JJHK.
Xpomocombl. CtpoeHue xpomocoM. Temomepsl U TeoMepasza. XpOMOCOMHBIN HA0Op KIETKU —
KapuoOTHI. JIMTUIOMAHBIA W TrarulOMAHBI HAOOpBl XpPOMOCOM. ['OMOJOTHMYHBIE XPOMOCOMBI.
[TonoBbIE XPOMOCOMBL.

Jlenenue xineTku — MuTo3. CTaguu MUTO3a M MPOUCXOJAIINE B HUX MPOIecChl. TUIBI MUTO3A.
Kaprnokunes n nutoknHes. buosiornueckoe 3HaueHrE MUTO3a.

Perymsimus MUTOTHYECKOTO LIMKIIA KIETKHU. [IporpaMMupyemas kjaeTouHasi THOeNb — alomnTo3.
Knerounoe siapo, Xxpomocowmbl, (YHKIMOHaJdbHas T€HOMHUKA. Mexanuzmuvl nponughepayuu,
oughpepenyuposxu,  cmapenuss u  eubeiu  xknemox.  «lugposas  kremxay  —
ououngopmamuyeckue mooeru GyHKYUOHUPOBAHUS KIeMKU.

JdemoHcTpauuu

Tabmuupl W cxembl: «KU3HEHHBIM MUK KIETKH», «Murtosd», «CTpoeHHE XpPOMOCOMY,
«Permmukanus JTHK».

O6opynoBaHue: CBETOBOI MUKPOCKOM, MUKpoTpenapathbl: «MUTO3 B KJIETKaX KOPEIIKa JIyKay.
JlaGoparopHas padora «/3yueHre XpoMOCOM Ha TOTOBBIX MUKPOIIpENapaTaxy.
JlabopaTopHas pa6ora «Habmonenue MuTOo3a B KJIIETKaX KOHYMKA KOPEIIKa JIyKa (Ha TOTOBBIX
MUKpOTpenaparax).

Tema 9. Ctpoenue n GyHKUUM OPraHU3MOB

buonoruueckoe pasHooOpasue OpraHu3MOB. OnHOKIIETOUHBIE, KOJIOHUAJIBHBIE,
MHOTOKJIETOYHBIE OPTraHU3MBbI.

OCOOEHHOCTH CTPOEHHUS U >KM3HENEATEIbHOCTH OJHOKIETOYHBIX OpraHu3MoB. bakrepuwu,
apxed, OJHOKJETOYHble TIpUObl, OJHOKJIETOYHbIE BOJOPOCIH, JPYTH€  IPOTHUCTHI.
KononunaneHble OpraHu3Msbl.

B3aumocCBs3p 4yacTel MHOTOKJIETOYHOIO OpraHusMa. TKaHU, OpraHbl U CHUCTEMBI OpPIraHOB.
Opranusm Kak exuHoe nesoe. 'omeocras.

Txanu pacrenuil. TuUIbl pacTUTENbHBIX TKaHEW: oOpa3oBaTesbHas, MOKPOBHAS, MPOBOJAILIAL,
OCHOBHas, MexaHndeckas. OcoOEHHOCTH CTpPOCHMs, (QYHKIHMH M pacloioXeHus TKaHeH B
OpraHax pacTeHUH.

TkaHu )KMBOTHBIX U 4YeJNOBEKA. THIBI )KMBOTHBIX TKAaHEW: AMUTENUANIbHASI, COCIANHUTENbHAS,
MbllIeyHasi, HepBHast. OcOOEHHOCTH CcTpOoeHMs, (PYHKIIMIA U pacIOJIOKEHUS] TKaHEeW B OpraHax
YKUBOTHBIX U YEJIOBEKA.

Opranel. BereratuBHble M reHEpaTUBHBIE OpraHbl pacTeHud. OpraHbl M CHUCTEMBI OpPraHOB
KUBOTHBIX U 4yenoBeka. DyHKIIMN OpraHoOB ¥ CUCTEM OpPraHOB.



Omnopa tena opranu3moB. Kapkac pactenuit. Ckenetrsl OJHOKIECTOUYHBIX M MHOTOKJIETOUYHBIX
KUBOTHBIX. Hapy)XHbII1 1 BHYyTpeHHUH ckeneT. CTpOEHHE U TUIIBI COEAMHEHUS KOCTEM.
JIBr>xeHne OopraHu3MoB. J[BH)KEHHE OJIHOKJIETOUYHBIX OPraHU3MOB: aMEOOUAHOE, KI'YTUKOBOE,
pecHUYHOE. [I[BM>KEHME MHOTIOKJIETOYHBIX PACTEHUI: TpPONHU3Mbl M HAacTUW. JIBHXKEHUE
MHOTOKJICTOYHBIX KUBOTHBIX M YEJIOBEKA: MbIlIeuHas cucreMa. Peduiekc. CKelIeTHBIC MBIIIIIBI
U uX padoTa.

[Iutanue opranm3moB. [lornomenue BOXBI, YIJIEKUCIOTNO ra3a MU MHUHEPAIbHBIX BEILIECTB
pacrenusiMi. llutanue >KUBOTHBIX. BHYTPUIIONOCTHOE M BHYTPUKIETOYHOE IUIIECBapECHUE.
[utanure MO3BOHOYHBIX >KUBOTHBIX. OTIENbI MUILEBAPUTEILHOTO TpakTa. [luieBapurenbHbie
enessl. [IunieBapurenbHas cucTrema 4eaoBeKa.

Jpixanue opranu3mMoB. Jlpixanue pacteHuil. Jlpixanue >kxuBOTHBIX. Juddy3us razor uepes
MOBEPXHOCTh KJeTku. KoxkHoe npixanue. JlprxarenbHas moBepxHOCTh. JKabepHoe U JEroyHoe
npixaHue. JlpIxaHue IMO3BOHOYHBIX J>KMBOTHBIX W YEJIOBEKA. ODBOJIOIMOHHOE YCJIOXKHEHHE
CTPOEHHUS JIETKUX IO3BOHOYHBIX JKMUBOTHBIX. JIpIXaTenpHas cucTema 4eloBeka. MexaHu3Mm
BEHTIJISIIIUY JIETKUX Y TITUIl U MJIEKOTIUTAIOMNX. Perymsiius apixanus. J{pixaTenbHbie 00bEMBI.
TpancnopT BemecTs y OpraHu3MoB. TpaHCIOPTHBIE CUCTEMBI PACTEHUNA. TpaHCIIOPT BEIIECTB y
KUBOTHBIX. KpoBeHOCHass cucrema u €€ opranbl. KpoBeHOCHas cUCTEMa MO3BOHOYHBIX
JKUBOTHBIX W uenoBeka. Cepire, KpOBEHOCHBIE COCYIbI U KpoBb. Kpyru KpoBooOpaiieHus.
DBOJIOIMOHHBIE YCIOKHEHUSI CTPOCHHUS KPOBEHOCHOM CHCTEMBI IMO3BOHOYHBIX KUBOTHBIX.
PaboTa cepana u e€ perymasmmsi.

Brinenenne 'y opranusmoB. Beigenenue 'y pacteHuid.  BpineneHue 'y KMBOTHBIX.
Cokpatutenbuble Bakyoiau. Opranbl BbaeneHus. OuibTpanus, cekpeuus u oOpaTHOe
BCaChIBaHUE KaK MEXaHU3MbI paOOTHI OPraHoB BblJeNeHUs. CBs3b MOJOCTH TeJla C KPOBEHOCHOM
Y BBIJICIIUTEIIBHON CUCTEMaMU. BblleneHre y MO3BOHOYHBIX KMBOTHBIX M 4esoBeka. [loukw.
Crpoenue u ¢pyHKImonupoanue Hedpona. OOpazoBaHHE MOYH Y YETIOBEKa.

3amuTa y OpraHu3MoB. 3allluTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepwil U LUCTHI
npocrevimmx. 3amura y MHOTOKIETOYHbIX pacteHuid. Kyrukyna. CpencrBa MacCMBHOM u
XUMHAYECKOU 3a1UThl. UTOHIIUEL.

3amuTa y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M MX IPOU3BOAHBIE. 3alllUTa OPraHu3Ma OT
OosesHeil. MMmyHHas cucremMa denoBeka. KIleTOYHBII W TYMOpPaJIbHBIH HMMYHHUTET.
Bpoxnéuuelii u npuoOperéHHbIN  crenuduyecknii HUMMyHHTET. Teopusi KIOHAJIBHO-
cenektuBHoro ummynurera (I1. Opnux, @. M. bepuer, C. Tonerasa). BocmanuTenbHble OTBETHI
opranu3MoB. Posib BpokIEHHOTO HIMMYHHUTETA B Pa3BUTUU CHCTEMHBIX 3a00JIeBaHUM.
PazgpaxkumocTs U peryisuus y opraHu3MoB. Pa3ipaXuMOCTh y OJJHOKJIETOYHBIX OPraHU3MOB.
Takcucsl. Pa3znpaxuMocTh U peryisiuus y pacteHuil. POCToBbIe BelllecTBa U X 3HAYCHUE.
HepBHas cuctema u pediaexTopHas peryssaius y >KMBOTHBIX. HepBHast cucreMa u e€ OTIenbl.
DBOJIIOIIMOHHOE YCJIOKHEHHE CTPOCHHSI HEPBHOW CHUCTEMBI y KUBOTHBIX. OTIENBI TOJIOBHOTO
MO3ra MO3BOHOYHBIX >KUBOTHBIX. Pedrnexc u pednekropHast nyra. besycnoBHble U yCIOBHBIE
pedieKcsl.

I'yMopanbHas peryasiuuss W SHIOKPUHHAs CHUCTEMa JKMBOTHBIX WU 4YenoBeka. JKenessl
SHJIOKPUHHOM CHUCTEMBI M HMX TOPMOHBL JleicTBHE TOPMOHOB. B3aWMOCBSA3b HEPBHOW U
SHIOKPUHHOU cucteM. [ unoranamo-runodusapHas cucreMa.

JdeMoHcTpanuu

[oprper: U. I1. I1aBnos.

Tabauiel U cxeMbl: «OJHOKJIETOYHBIE BOJOPOCIN», «MHOTOKJIETOYHBIE BOJOPOCINY,
«bakrepum», «lIpocreiimue», «Opranbl [BETKOBBIX pacTeHUi», «CHUCTEMBbI OpraHoB




II03BOHOYHBIX JKMBOTHBIX», «BHyTpEeHHEe CTpPOCHME HACEKOMBIX», «TKaHM pacTeHUN»,
«KopneBbie cucrems», «CtpoeHue credns», «CTpoeHHE IUCTOBOM IUIACTUHKW», «TkKaHu
KUBOTHBIX», «Ckener denoBeka», «llumeBapurenbHas cucreMay, «KpoBeHOCHas cucTeMay,
«/IpixaTenpHass cucrema», «HepBHas cucrema», «Koxka», «MpllieuHas cucremay,
«BorgenurensHas cuctema», «HIOKpUHHAs cucteMay, «CTpoeHne MbIb, «IMMyHUTETY,
«KumeunononoctHeie», «CxeMa NUTaHUs pacTeHU», « KpOBEHOCHBIE CUCTEMBI I03BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruapel», «CTpoeHue miaHapun», «BHyTpeHHee cTpoeHue J105K1€BOTO
yepss», «HepBHas cucrema ppiO», «HepBHas cucrema ssrymku», «HepBHas cucrema
npecMbIKaomuxcsa», «HepBHasg cucrema nruny, «HepBHas cucreMa MIICKOIUTAIOMINAXY,
«HepBHas cuctema yenosekay», «Pediaexcy.

O60opynoBaHKE: CBETOBOM MHUKPOCKOI, MHUKpPOIIpenapaTbl OJHOKJIETOYHBIX OpPraHU3MOB,
MHKpOIIpenapaTsl TKaHEH, PAKOBUHBI MOJITIOCKOB, KOJUIEKIIMM HACEKOMBIX, UITIOKOKHX, )KUBBIE
9K3EMIUIApbl KOMHATHBIX pAacTeHUH, TrepOapuu pacTeHM pas3HbIX OTAENOB, BIIAXKHBIE
npenapaThl >KUBOTHBIX, CKEJIEThl IMO3BOHOYHBIX, KOJUJIEKIHUU OECMO3BOHOYHBIX >KUBOTHBIX,

CKeJeT 4eloBeKa, 000pyaoBaHHE AJIs JEMOHCTPAalMKd MOYBEHHOTO M BO3AYLIHOTO MHUTaHUSA
pacTeHuii, pacleruieHus Kpaxmaia U OelKoB Mo JeicTBueM (epMEHTOB, 000pYyI0BaHUE TS
ACMOHCTpallii  OIBITOB  IIO HU3MEPCHUTIO JKU3HEHHON EMKOCTH HéFKI/IX, MEXaHUu3Ma
AbIXaTCIbHBIX HBI/I)KCHPIfI, MOJECJIM TOJIOBHOI'O MO3ra pa3jIMuHbIX )KUBOTHBIX.

JladopaTopHas pa6ora «/I3ydueHne TkaHEel pacTCHHI.

JlaGoparopHas padora «/3yueHne TKaHel >KUBOTHBIX).

JlaGoparopHas padora «/3ydeHne opraHoB IIBETKOBOTO PACTCHUS».

Tema 10. Pa3MHOKeHHe U Pa3BUTHE OPraHU3MOB

dopMbl pa3MHOXKEHHUSI OPTraHU3MOB: Oecrojioe (BKJIIOYash BETreTaTHBHOE) W TOJIOBOE. Bub
0ecIo10ro pa3MHOXKEHUS: TOYKOBaHUE, CIIOPYIIALHUS, (pparMeHTalus, KIOHHPOBaHNUE.

[TosnoBoe pasmuoxkenue. [lonoBbie kneTku, uian ramersl. Meiio3. Craauu Meiiosa. [loBenenue
xpoMocoM B Mmeioze. Kpoccunrosep. buosiornueckuii cMpica Meiio3a M MOJOBOIrO Ipolecca.
Meii03 1 €ero MecTo B JKU3HEHHOM LIUKJIE OPIraHU3MOB.

[IpenzapoapiieBoe pazputue. ['amerorenes y >kuBoTHbIX. [losoBbie xene3bl. OOpa3oBaHue u
pa3BHUTHE MOJIOBBIX KJIeTOK. Criepmarorenes u ooreHe3. CTpoeHUE MOIOBBIX KIETOK.
OmnonoTBOpeHre U SMOpPUOHANIBHOE Pa3BUTHE >KUBOTHBIX. CHOCOOBI OIMIIOJOTBOPEHUS:
HapyxHoe, BHyTpeHHee. [lapTeHorenes.

WnnuBuayanbHoe pa3BUTHE OPraHM3MOB (OHTOTEHE3). DMOPHOJOrHS — HayKa O pPa3BUTHHU
opranu3MoB. Mopghoeenez — o0Ha u3 enaeuvix npobaem smopuonocuu. Konyenyus mopghoeenos
u mooenu mopghozenesa. Craauu >MOpHOTeHe3a MKUBOTHBIX (HAa TIpUMEpe JISATYILIKH).
JpoGnenue. Tumnbr npobnenHus. JJemepmunuposannoe u HeoepMUHUPOBAHHOE
opobnenue. bracmyna, munvr  6nacmyn. OcoOeHHOCTH  JpOOJCHHMS  MIIEKOMUTAOLIMX.
3apo/bllieBbie TUCTKH (TacTpysAIus). 3aKkiiaKka OpraHOB U TKaHEH U3 3apOJIBbIIIEBBIX JIHCTKOB.
B3aumHoe BnusHHE uYacTel pa3BHBAIOIIErOcs 3apojblma (dIMOpHOHANIbHAS WHIIYKIIHS).
3akiiajKa miaHa CTPOEHHUS KUBOTHOTO KaK pe3ylbTaT UePapXHUUECKUX B3aUMOICHCTBUI I€HOB.
Brnusinue Ha SMOpHOHATBHOE Pa3BUTHE PA3IMUHBIX (PaKTOPOB OKPYKAIOIIEH CPEJIbI.

Poct u pasButne xkuBOTHBIX. [TocTamMOproHanpHBIN mepuos. [IpsMoe U HempsiMoe pa3BUTHE.
Pa3zButne ¢ meramopdo3oM y OECro3BOHOYHBIX W TIO3BOHOYHBIX XKMBOTHBIX. buonorudeckoe
3HaUEHUE MPSMOTO U HEMPSIMOTO Pa3BUTHS, WX PaCHpOCTpaHEHHWE B MpuUpoje. THIbl pocTa
KUBOTHBIX. DAKTOPHI PErysuy pOCTa )KMUBOTHBIX U YenoBeka. CTaanuu mocTIMOPHOHATIBLHOTO



pa3BUTHS y KUBOTHBIX U yesioBeka. [leproipl oHTOreHe3a yenoBeka. CTapeHue U cMepTh Kak
OMOJIOTUYECKUE TPOLIECCHI.

PasmHoxenne u pazButue pacreHuil. ['ametodur u cnopodpur. Melo3 B KU3HEHHOM IIMKIIE
pactenumii. OOpa3oBaHue CIOp B Ipoliecce Meio3a. ['amerorenes y pactenuii. Omio1oTBOpeHUE
U Pa3BUTHE PACTUTEIBHBIX OPraHuW3MOB. J[BONHOE OIIOJIOTBOPEHHUE Y LIBETKOBBIX PACTEHMIL.
OO6pazoBaHue U pa3BUTHE CEMECHHU.

MexaHu3Mbl PEryJIsIUI OHTOT€HE3a Y PACTEHUM U AKUBOTHBIX.

JdeMoHcTpanuu

Hoptperst: C. I'. HaBamun, X. [lneman.

Tabauiel u cxembl: «BereraTuBHOe pa3MHOXKEHHE», «THIBI OECHOJIOro pa3sMHOXKEHUS,

«Pa3MHOXXEHHE XJaMUJIOMOHAAb», «Pa3MHOXeHUEe OBrieHb», «Pa3MHOXEHHE THAPHIY,
«Meito3», «Xpomocombly, «['amertorenesy», «CTpoeHHE SMIIEKICTKH U CIEPMATO30UIa,
«OcHOBHbIE cTaguu oHToreHesa», «lIpsmoe u Hempsmoe pa3BuTHe», «Pa3BuUTHE MaliCKOro
Kykay, «Pa3zButne capaHun», «Pa3BuTue IArymkn», «J{BoiHOE OMIOAOTBOPEHNE Y IIBETKOBBIX
pactenuit», «CTpoeHHe CEeMSH OJHOJOJBHBIX U JIBYAOJBHBIX pACTECHHIY, «KU3HEHHBIA ITUKII
MOpCKON KamycTbl», <OKW3HEHHBIM UTHUKI Mxa», <«OKU3HEHHBIM [UKI ManopOTHUKAY,
«OKW3HEHHBIA LIUKIT COCHBI».

OO06opyoBaHue: CBETOBOH MHUKPOCKOI, MHUKPOIIpErapaThl SHIEKIETOK W CIIEPMaTO30HUIOB,
MoJienb «L{UKIT pa3sBUTHS JISITYIIIKW).

JlaGoparopHass  paOora «/3yuyeHne  CTpO€HUsI  MOJOBBIX  KJIETOK HAa  TOTOBBIX
MHKpOIIpernaparax.

IIpakTuyeckass padora «BbIsIBI€HHE NPU3HAKOB CXOJCTBA 3apOJBIIICH MO3BOHOYHBIX
YKUBOTHBIX».

JlaGoparopHas padora «CTpoeHHe OpraHOB Pa3MHOKEHHUS BBICIINX PACTCHUIN.

Tema 11. 'eHeTHKA — HAYKA 0 HACJIEJICTBEHHOCTH U MI3MEHYUBOCTH OPraHU3MOB

Hcropusi cTaHOBJICHHS M pa3BUTHSA T'eHETUKH Kak Hayku. Pabotel I'. Mennens, I'. ne ®@pu3a,
T. Moprana. Posib oTedecTBeHHBIX YU€HBIX B pa3BuTuu renetuku. Padotsr H. K. Kosbrosa, H.
. Baunoga, A. H. benosepckoro, I'. JI. Kaprieuenko, 0. A. ®unumuenko, H. B. Tumodeera-
Pecogckoro.

OCHOBHBIE T€HETUYECKUE MOHATUS U CUMBOJIBL. [ 'OMOJIOTUUHBIE XPOMOCOMBI, aJJIEJIbHBIE T€HbI,
albTEpPHATUBHBIE [PU3HAKW, JOMHMHAHTHBIA M  PELIECCUBHBIM IpPU3HAK, TOMO3UIOTA,
reTepo3uroTa, YucTas JUHHS, THOPHUAbI, TeHOTUN, (eHOTurn. OCHOBHBIE METOIbl T'€HETHKH:
TUOPUA0TIOTMUECKUMA, TUTOJIOTHUECKHI, MOJIEKYISIPHO-T€HETUYECKHIA.

JdeMoHcTpanuu

Hoptpersl: I'. Mennens, I'. ne ®pusz, T.Mopran, H. K. Kombnos, H. U. Basunos, A.
H. benozepckuit, I'. . Kapneuenko, FO. A. ®ununuenko, H. B. Tumodees-PecoBckuii.
Tabauiel u cxeMbl: «MeTOIbI TeHETUKNY, «CXEeMbI CKPEUTUBAHUS.

JlabopaTopHas padora «/[po3oduna kak 00BEKT T€HETUYECKIX UCCIICIOBAHHIN.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. [lepBblii 3akoH MeHzaenss — 3aKOH €AnHO0Opa3usi THOPUI0B
nepBoro noxoJsieHus. [lpaBuno goMuHupoBaHus. Bropoit 3akoH MeHnens — 3akoH
pacuiernyieHust TpU3HAKoB. LlUTONOTMYECKHE OCHOBBI MOHOTHOPUAHOTO  CKPELIMBAHUS.
I'unoTe3a 4MCTOTHI TaMeT.



Ananusupymoiee ckpeuiuBanue. [Ipomexxyrounslii xapakrep HacienoBaHus. Paciiernuienue
MIPU3HAKOB MIPU HETIOJHOM JIOMUHUPOBAHUMU.

JurubpumHoe ckpemuBanue. Tpetuii 3akoH MeHzenss — 3aKOH HE3aBUCHUMOTO HACJICIOBAHWUS
npu3HaKoB. LluTosornueckrne OCHOBBI TUTUOPUAHOTO CKPEIIUBAHUSI.

CuemienHoe HacnenoBaHue mpusHakoB. Pabotel T. Moprana. CuerieHHOE HacieIOBaHUE
I€HOB, HAapYILEHUE CLEIUICHUSI MEX/1y TeHaMU. XpOMOCOMHas TEOPHsI HaCJI€ICTBEHHOCTH.
I'enetnka mnosa. XpOMOCOMHBIM MEXaHHU3M OIPEIEICHUSA I0Jla. AYTOCOMBI M IIOJIOBBIE
XpoMocoMBl. ['oMorameTHeli M rereporamMeTHbld IoJ. ['eHeTudeckas CTpyKTypa IOJIOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CLEIIEHHBIX C TIOJIOM.

l'enotun kak 1nenocrHas cucrema. IlnedoTponusi — MHOXECTBEHHOE [JEHCTBUE TIE€Ha.
MHOKECTBEHHBIN auiein3M. B3auMonencTBue HeaIeNbHbIX TI'e€HOB. KOMIUIEMEHTapHOCTD.
Onucras. [Tomumepust.

'eHeTndecknii  KOHTPOJb pPAa3BUTUSA DPACTEHHWM, JKMBOTHBIX M YEJIOBEKa, a TaKxke
(bM3HOJIOTMYECKUX TIPOLIECCOB, TIOBEIEHUS W KOTHUTUBHBIX (QYHKIUNA. [eHeTrnueckue
MEXaHU3MBbl CUMOHMOTreHe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO35IMH — MapasuT» U «XO3SIMH —
MUKpoOHOM». ['eHeTnyeckne acrneKkThl KOHTPOJISI U U3MEHEHMs HacleICTBEHHON HH(pOopMaIu
B MTOKOJIEHUSAX KJIETOK U OPTaHHU3MOB.

JdeMoHcTpauuu

Ioptpertsl: I'. Menaens, T. Mopras.

Tabmuupl u cxemsbl: «IlepBblii U BTOpo¥ 3akoHbl Mennemst», «Tpernit 3akoH MeHmens»,
«Ananusupymoniee CKpEILIUBAHUEY, «HenonHoe  TOMHHUPOBAHHEY, «CuerieHHOe
HacleoBaHUE MpHU3HAKOB y JApo3odunsl», «l'eHernka mona», «Kapuotum uyenoBekay,
«Kapuwotun ~ nmpozodunsl»y,  «Kapuotunm — nTUIE»,  «MHOKXECTBEHHBIH  aICITU3MY,
«B3auMoelicTBIE TE€HOBY.

OO0GopynoBaHue: MOJIETh ISl JIEMOHCTpAIlMd 3aKOHOB €IWHOOOpasusi TUOPHIOB IEPBOTO
IOKOJIEHUSI M PacCUICIUIEHUs] MPU3HAKOB, MOJENb s JAEMOHCTPALMM 3aKOHA HE3aBHCHMOTO
HacjaeAOBaHUs IPU3HAKOB, MOJENb s JEMOHCTPAlMM CLEIJIEHHOTO HACJEeI0BaHUS
MIPU3HAKOB, CBETOBOM MUKPOCKOII, MUKpoOIpenapar: «J{po3oduiiay.

IIpakTnueckas padora «/3yueHue pe3yiabTaToB MOHOTHMOPHIHOTO  CKPELIUBAHUSA Yy
JPO30(UITBI».

IIpakTnuyeckass  padora «3ydeHne pe3ylnbTaTOB  AUTMOPUIHOTO  CKPEUIMBAaHUS Y
JPO30(UITBI».

Tema 13. 3akoHOMepPHOCTH U3MEHYNBOCTH

BzaumopneiictBue reHoTHma u cpenbl npu  dopmupoBaHuud (enorumna. V3MEHUHMBOCTH
npu3HakoB. KauecTBeHHbIE M KOJIMYECTBEHHbIE TMPU3HAKKM. BHABl  W3MEHYMBOCTHU:
HEHACJIEICTBEHHAs U HACJICICTBEHHAS.

MonudukanronHass W3MEHYUBOCTh. Poib cpeasl B (GOpMUPOBAHMU MOAU(DUKAIIMOHHOM
n3MeHunBoCcTH. Hopma peakumu npusHaka. BapuanMoHHBIA psl M BapualUOHHAs KpUBas
(B. Horanncen). CBoiicTBa MOIU(UKAIMOHHONH U3MEHYUBOCTH.

l'enotunuueckass u3MeHUMBOCTb. (CBOWCTBA TE€HOTUIUYECKOM W3MEHUYMBOCTU. Bujbl
T€HOTUITNYECKON M3MEHUYUBOCTH: KOMOMHATHBHASI, MyTallMOHHASI.

KoMOuHaTiBHAas W3MEHUYMBOCTh. Mei03 M TOJIOBOM MpOIlECC — OCHOBAa KOMOMHATHBHOMN
W3MEHUMBOCTH. Ponb KOMOMHATHBHOW WM3MEHYMBOCTH B  CO3JAaHHH TE€HETUYECKOTO
pa3zHooOpa3us B mpejenax OJHOro BUA.



MyranuoHHass HW3MEHYMBOCTb. BuJbl MyTanuid: TE€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHbIE U WHIYUUMPOBAHHBIE MYyTallMU. SnepHble W IUTOILIA3MaTHUYECKUE MYTAallUH.
Comarnueckue U MOJOBbIe MyTanuu. [IpyuunHBI BOSHUKHOBEHMS MyTanuil. MyTareHbl U uX
BIIUSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAILMOHHOTO MpOIiecca. 3aKOH TOMOJIOTHYECKUX
psanoB B HacienctBeHHo usMmeHunBoctu (H.W. BaBuioB). BuesnepHass M3MEHUHMBOCTH U
HaCJICACTBEHHOCTD.

Onueenemuka U SNUSEHOMUKA, pPOJb INUSEHEMUYEeCKUX @OAKmopos 6 HACIe008aHUU U
UBMEHYUBOCMU (PEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdeMoHcTpanuu

Ioptperst: I'. ne ®pus, B. Moranncen, H. U. BaBuos.

Tabmuubl  w  cxeMmbl: «Bugsl  u3MeHUHMBOCTHY, «MoaudukanioHHass W3MEHYUBOCTHY,
«KomOuHaTUBHAsT ~ U3MEHYMBOCTBHY»,  «Meio3», «OmnogoTBopenue»,  «l eHeTHUeckue
3a00JieBaHUs YelloBeKa», «Buabl MyTanuii».

OO0opynoBaHue: )XMUBbIE W TrepOapHble HAK3EMIULSIPhl KOMHATHBIX pPACTEHUN, PHUCYHKHU

(pororpadun) )KUBOTHBIX C Pa3IMUYHBIMUA BUJAMU U3MEHYUBOCTH.

JlabopaTopHasn padora «Mccrnenoanue 3aKOHOMEPHOCTEM MOAU(UKAITMOHHON
n3MeHYUBOCTH. [locTpoeHre BaprallMOHHOTO psijia U BApDUALIMOHHON KPUBOM».

IpakTHyeckas padora «Mytamnuu y 1po30¢Guisl (Ha TOTOBBIX MUKpPOIIpENapaTax).

Tema 14. I'eHeTHKa UYejI0oBeKa

KapuoTtun yenoBeka. MexayHapoiHasi IporpaMma MCCIIeIOBaHUS F'€HOMa 4YesloBeKa. MeTo bl
W3y4YeHUs] TEHETUKH YEJIOBEKA: T'eHEaJOTrHYeCKUi, OJM3HENOBbIN, IMTOTCHETHYCCKUH,
MOMYISAIUOHHO-CTATUCTUYECKUH, MOJEKYISIpHO-TeHeTuUeCKuid. COBpeMEHHOE OmNpeAcIICHUE
FEHOTHUIIA: TIOJIJHOTEHOMHOE CEKBEHUPOBAHHUE, N€HOTUIIMPOBAHUE, B TOM YHUCJE C MOMOUIBIO
[T1IP-anamm3a. HacneacrBenubie 3a0o0eBaHusl YeloBeKa. [ €HHbIE W XPOMOCOMHBIE OOJIE3HH
yeroBeKka. boJjie3HM ¢ HAcleICTBEHHOW MpPeapaciioioKEHHOCThIO. 3HAYEHUE MEAMIIMHCKOMN
T€HETUKH B TPEIOTBPAIICHUU W JICUCHUM T€HETHYCCKUX 3a00JIeBaHUN dYenoBeKa. Meauko-
FeHETHUYEeCKOe KOHCYJIbTHUpOoBaHue. CTBOJIOBbIE KJIETKH. [IOHSITHE «TE€HETHYECKOTO Tpy3ay.
DTHYECKHE aCTICKThI UCCIICIOBAHNM B 00JIaCTH PEeAKTHUPOBAHHUS I€HOMA M CTBOJIOBBIX KIICTOK.
I'eneTnveckue (HakTOphl TMOBBIIICHHOW YYBCTBUTEIBHOCTH 4YeEJIOBeKa K (HU3MYEeCKOMy U
XUMHUYECKOMY 3arps3HEHUIO OKpyXkaroued cpenpl. ['eHeTndeckas mpeapacnoyioKEeHHOCTh
YyeJIoOBEKa K ITaTOJIOTHSM.

JdeMoHcTpanun

Tabauiel u  cxembl: «kKapuotun denoBekay, «MeToabl H3y4EHUS TEHETUKHU YeNOBEKay,
«["eneTnyeckue 3a001€BaHNS YETOBEKAY.

IIpakTHyeckas padora «CocTaBieHHE U aHATINU3 POJIOCIOBHOM».

Tema 15. Cesiekunsi OpraHu3mMoB

JlomecTukanus u cenekuus. 3apokIeHue celekunu u qomectukanuu. Yuenue H. M. Bapunosa
o LleHTpax mHpOMCXOXXAECHUS M MHOrooOpasusi KyJabTYPHBIX pacTeHHi. Ponb ceneknuu B
CO3JaHMM COPTOB pAacTeHHHd W TMopoxa KuUBOTHbIX. CopT, mnopoja, IWITaMM. 3aKOH
TOMOJIOTHUYECKUX PAIOB B HACJIEACTBEHHOW n3MeHunBoctd H. M. BaBuiioBa, ero 3HaueHue Juist
CENEKIIMOHHOM paboTHI.

Mertoapl ceneKuMOHHON paboThl. MICKycCTBEHHBIH OTOOpP: MacCOBBIA M HMHIUBHYaTbHBI.
Otanbl KOMOMHAIIMOHHON cenekuuu. VcnblTaHue npousBoAuTeNnel mo noroMmctBy. Ot6op mo



TEHOTHUITYy C TOMOINBIO OIIEHKH ()EHOTHIIA MOTOMCTBA M OTOOp MO TEHOTHUIY C IOMOIIBIO
ananusa JIHK.

HckyccTBeHHBIN MyTareHe3 Kak MEeTOJ CEJICKIIMOHHOUW pa0oThl. PanalinoHHBIN U XUMHYECKUN
MyTareHe3 KakK HCTOYHHK MyTauuil y KyJabTypHBIX (opM opranuzmoB. Mcnosib3oBaHue
F€HOMHOT'O0 pPEJaKTUpOBaHUs U MeToA0B pekomMOuHaHTHBIX JIHK mig momyuenus mcxomHoro
Marepuaia s CeIeKIHH.

[Tony4yenue MOJIUILIOUOB. BryrpuBunosas rudpuan3anms. bimskopoacTBeHHOE
CKpelllMBaHNE, UM UHOpuAMHT. HepoacTBeHHOE cKpeluBaHue, Uiau ayropuuHr. ['ereposuc u
ero npuuuHbl. Mcnonbs3oBanue rerepozuca B cenekuuu. OtganéHHas rulpuauzanus.
[Ipeononenne Oecronns MEXBUIOBBIX THOpHAOB. JlOCTHMKEHHS CEJNEKIMH PpacTeHUH U
KUBOTHBIX. «3€1EHas pesooyusy.

CoxpaHeHHe U U3yuyeHUE FeHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUM U UX IUKHUX POaUYen
JUIS CO3JaHMsI HOBBIX COPTOB M THOPHAOB CEIbCKOXO3SIMICTBEHHBIX KYIbTYp. M3yueHue,
coXpaHeHue U  YNpaeleHue - 2eHeMUYECKUMU  pPecypcamu  CelbCKOXO3AUCMBEHHbIX U
NPOMBICTIOBLIX IHCUBOMHBIX 6 YeNAX VIYUUIeHUs CYWeCcmEYIowWuUx U cO30aHUs HOBbIX HOpPOO,
JUHULL U KPOCCOB, 6 MOM 4Yucle ¢ NPUMEHEHUEeM COBPEMEHHbIX Memo008 HAYUHbIX
uccne0osanuil, nepedossix uoetl U NepcneKmueHbIX MexHOI02UM.

JdeMoHcTpanuu

Ioprpersr: H. W. BaBunos, W. B. Muuypun, I'. . Kapneuenko, II. II. Jlykesanenko, b.
JI. Acraypos, H. bopsoyr, /1. K. benses.

Tabmuiel u cxembl: «LleHTpbl MPOUCXOXKIEHUS M MHOTOOOpasusl KyJIbTYpPHBIX PpacTCHHII»,
«3aKOH TOMOJIOTMYECKHX PSJAOB B HACIEICTBEHHOW W3MEHYMBOCTH», «METOIbI CEIEKIUN,
«Otnanénnas rubpuauzanusy», «MyrareHesy.

JlaGoparopHass padora «/3ydyeHre COPTOB KyJIbTYPHBIX PACTEHHM W TOPOJ JTOMAIIHHX
YKUBOTHBIX».

JlaGoparopHas padora «/3yueHne MeTOJI0B CEIEKIIMU PACTCHUI.

IIpakTuyeckas padora «lIpuBHBKa pacTeHU».

Ikekypeust «KOCHOBHbIE METOAbl M JOCTIDKEHHUS CEJIEKIIMM PAacTeHHM M JKUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO ()epMy, COPTOUCIIBITATEIbHBIN Y4acTOK, B TEILIMYHOE
XO035IICTBO, B 1a00OPaTOPHUIO arpOYHUBEPCUTETA UIIM HAYYHOTO IIEHTPA)».

Tema 16. BHOTEXHOJIOTHA M CHHTETHYECKas 0HOJIOr usl

OOBeKThl, HCIOJIb3yeMble B OHOTEXHOJOTHUH, — KIETOYHBIE M TKAaHEBbIE KYIbTYpHI,
MHKPOOPTraHM3Mbl, HMX XapaKTepUCTUKA. TpaaulIMOHHAas OHOTEXHOJIOTHS: XJIeOOIeUYCHHE,
MOJIy4eHUE KUCIOMOJIOYHBIX MPOAYKTOB, BUHOAeNue. MukpoOuonorndeckuii cunres. OObEeKThI
MHUKpPOOHOIOTHUECKUX TeXHONIorui. [Ipon3BoacTBO OeKa, aMUHOKHCIOT U BUTAMHHOB.
Co3nanue TeXHOJIOrMi U MHCTPYMEHTOB 1IEJICHANPABIEHHOTO U3MEHEHUSI U KOHCTPYMPOBAHUS
F€HOMOB C II€JIbI0 IMOJIYYEHHMS] OpPraHM3MOB M HMX KOMIIOHEHTOB, COJEpKalluX He
BCTpeYaroluecs B MpUpojiec OMOCHHTETUYECKUE TTYTH.

Knerounas wumxeHepus. MeTonabl KyJabTypbl KIJIETOK M TKaHEH pPACTEHUH M JKMBOTHBIX.
Kpuobanku. Comatuueckas ruOpuaM3aIis ¥ coMaTU4deckuil sMmOpuorenes. Mcmosib3oBaHue
rarjiouJIOB B CENEKUUH pacTeHui. [lonyuenue monoknonanbhvix aumumen. Mcnonvzosanue
MOHOKJIOHANbHBIX U NOJIUKIIOHATbHBIX anmumen 8 Meouyune. VICKyCCTBEHHOE OILIOIOTBOPEHHE.
PexoHCTpyKIMsT SWLIEKIETOK WU KIOHUPOBAHHME >KMUBOTHBIX. MeTOJ TpaHCIUIAHTALIMM SIJEP
KIETOK. TexHonocuu 0300posieHus, KyIbMUSUPOSAHUS U MUKPOKIOHAIbHO2O DA3SMHONCEHUS]
CebCKOXO3AUCMBEHHBIX KYIbIMYP.



XpoMOCOMHass M TeHHas HHKEHepus. VICKYCCTBEHHBIM CHHTE3 I'€Ha U KOHCTPYHPOBAaHHUE
pexomouaanTHEIX JIHK. Co30anue mparnceennvix opeanuzmos. JIOCTHKEHUS W TEPCIEKTUBHI
XpPOMOCOMHOM M T'€HHONM HWH)XEHEPUHM. OKOJIOTUYECKHME M 3TUYECKHE NPOOJEMbl TE€HHOU
UHXEHEPUU.

Memunuackue Ouorexnonoruu. [loctreHomHas nudpoBas memurnuHa. [1[P-muaraocTrka.
MeTaOonOMHBIM  aHaln3, TIEHOLEHTPUYECKUH aHaldu3 IpoTeoMa 4YeJOBeKa JUIsl OLIEHKH
COCTOSIHUS €ro 3/10poBbi. Mcronb30BaHue CTBOJIOBBIX KieTOK. TapreTHast Tepanust paka. 3D-
OMOMHXEHepuss Uil pa3pabOTKH (YHIAMEHTAIBbHBIX OCHOB MEAMLMHCKUX TEXHOJIOTUH,
CO3/IaHUSI KOMIUIEKCHBIX TKaHEH COYEeTaHHEeM TEXHOJOTHA TPEXMEPHOTO OHONMPHHTHUHTA |
ckaddonuHra 11 penieHus 3a1a4 NepcoOHaTN3UPOBAHHON MEIULIMHBL.

CozlaHue BEKTOPHBIX BAaKIMH C 1EJIbl0 00ecredeHus KOMOMHUPOBAHHOM 3alllUThl OT
Bo3Oynuteneit OPBU, ycTaHOBieHHE MOJIEKYISIPHBIX MeXaHU3MOB (yHKuMoHupoBanus PHK-
COJIep’KallliX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMAcHbIE 3a00JI€BaHUS Y€IOBEKa U AKUBOTHBIX.
JdeMoHcTpauuu

Tabmuiel 1 cxeMsbl: «/cronb30BaHHE MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM IPOU3BOJICTBE,
«Knerounas nnxeHepus», « eHHas HHKEHEPHSI».

JladopaTopHas pa6ora «/3ydeHne 00bEKTOB OHOTEXHOIOTHI).

IIpakTHyeckas padora «[loaydyeHne MOJTOYHOKUCIBIX IPOTYKTOBY.

IKkekypeust «bHOTEXHONIOTHST — BaKHEHIIasi MPOU3BOJIUTENIbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MIPOU3BOJICTBO ).

11 KVIIACC

Tema 1. 3apoxkaenue u pa3BuTHEe IBOJIOIUOHHBIX NPEACTABJICHUI B 0M0JI0TUN
OpomonmonHast Teopusi Y. Jlapsuna. [Ipeanochuiku BO3HMKHOBEHUS AapBUHU3MA. JKU3HB U
Hay4Has JedarenbHocTh Y. JlapBuHa.

JIBwxkymue cuibl Boonnu BuaoB 1o Y. J[apBuHy (BhICOKAass MHTEHCHBHOCTh Pa3MHOKCHUS
OpraHW3MOB, HACJICICTBEHHAs M3MEHYMBOCTh, OOpb0a 3a CYyIIECTBOBAaHHUE, ©CTECTBEHHBIH W
HMCKYCCTBEHHBIN OTOOD).

Odopmnenue cunTeTnueckoi Teopuu 3Bosroruu (CTD). HeitTpanbHas TEOpHs SBOJIOLHH.
CoBpeMeHHas IBOJIFOITMOHHAS OMOJIOTHA. 3HAYCHHE 3BOJIIOIMOHHON Teopuu B (OPMHUPOBAHUN
€CTECTBEHHO-HAYYHON KapTHHBI MUPA.

JdeMoHcTpanun

[Moptpetsl: Apucrotens, K. Jlunneit, XK. b. Jlamapk, 2. XK. Cent-Unep, K. KroBbe, U. [lapBuH,
C. C. Yerepukos, U. U. lImansrayzen, Jx. Xonneiin, /. K. benses.

Tabauiel u cxeMbl: «CructeMa xuBoi npupo sl (o K. JInaHe)», «JlecTHUIA )KUBBIX CYIIIECTB
(mo Jlamapky)», «MexaHu3M (OpMHUPOBaHUS MPHUCIIOCOOIECHUH Y pacTeHU M KMBOTHBIX (IO

Jlamapky)», «Kapra-cxema mapuipyra mytemectsust Y. lapBuna», «Haxoaku Y. JlapBunay,
«Dopmbl 0OprOBI 3a cymecTBoBaHMe», «llopoabl romyOei», «MHoroobpasue KyabTYpHBIX
¢dopm KamycThl», «[lopospl foMaTHUX KUBOTHBIX», «CxemMa 00pa3oBaHMs HOBBIX BUIOB (IO
Y. MapBuny)», «CxeMa COOTHOLICHHUS JBMXKYLIUX CHJI 3BOJIIOLUN», «OCHOBHBIE IOJIOKEHUS
CUHTETUYECKON TEOPUHU IBOJIOLIUNY.

Tema 2. Muxkpo3sBosaonus 4 eé pe3yJbTaThl



[lonymsiuust Kak deMeHTapHas eauHuna HBoronud. COBpPEMEHHBIE METOJbl OLIEHKH
TeHETUYECKOTO Pa3sHOOOpa3ust U CTPYKTYpHl Momyisuuid. M3MeHenue reHooHAa MOMyISIIUN
KaK 3JIEMEHTapHOE HBOJIIOLIMOHHOE SIBJIEHUE. 3aKOH IeHeTudeckoro paBHoBecus JIx. Xapau,
B. BaiinGepra.

OneMenTapHble  (AKTOPBl  (IBMKYIIME CHJIBI) OSBOJIIOUMHA. MYyTalMOHHBIA  TIpOIIECC.
KomOunaTiBHass M3MeHYHBOCTH. [lpeiid reHOB — cirydaiiHble HEHaIpaBlICHHbIE HM3MEHEHUS
4acTOT ajulesied B momyasinusx. DPQext ocHoBaTels. Ipgdexm OYmMuLIOUHO20 20PAbIUIKA.
CHudiceHue 2eHemuuecko2o0 paszHooOpaszus: npuyunvl u cireocmeus. Ilposenenue s¢hgexma
Opeligha 2enos 6 Ooabwux u Mmanplx nonyaayusx. Murpamun. V30J0us  TOMYIISIIAN:
reorpaduueckas (IpoCTpaHCTBEHHAs), Ouosornyeckas (penpoayKTUBHAs).

EcTtecTBeHHBIN O0TOOp — HaIpaBISIIOIIKN (akTop 3BOIHOLUU. POpPMBI €CTECTBEHHOTO OTOOpA:
JOBUOKYIIMM, CTaOMIM3UpPYIOIIMM, paspbBatoumii  (auspyntuBHblii). [losmoBoit  orGop.
Bo3HHKHOBEHHE U ABOJIIOLMS COLIMATIBHOTO MOBEACHUS KUBOTHBIX.

[IpucnocoOaeHHOCT,  OpPraHU3MOB  Kak  pe3yibTaT MHUKPO3BOJIONUH. BoO3HHKHOBEHME
MPHUCTIOCOOIEHUH Y opranu3mMoB. ApoMopdo3bl U uanoaaanrtanuu. [Ipumeps! npucrnocoOneHui
y oOpraHusmoB: Mopdosoruueckue, GU3NOIOTHUYECKHE, OHOXUMHUYECKHE, MOBEACHYECKUE.
OTHOCHUTENBHOCTH MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kxpurepuum u cTpykrypa. BumooOpa3zoBaHue Kak pe3yiabTaT MHUKPO3BOIIOIUH.
M3onsimust — kirodeBoi  (aktop BHpooOpazoBanus. I[lytm u cmocoObl BHUI00O0pa3oBaHMS:
ajuronarpudeckoe  (reorpaguveckoe), CHUMIATPHUECKOE (IKOJIOTHYECKOE), «MTHOBEHHOE)
(momumuionan3anusi, rudpuansans). JJIMTeIbHOCT SBOTIOIMOHHBIX TPOIECCOB.

Mexanu3mbl popMUpOBaHUS OHMOJIOTHUECKOTO pa3HOOOpa3usl.

Ponp  oaBomionmoHHOM  OMojOorMM B pa3paloTKe  HAy4YHBIX METOJOB  COXpaHEHUS
O6uopa3zHooOpazus. MUKpPOIBOJIIOLUKS U KOABOJIOLUS MapasUTOB U UX X035€B. MexaHU3Mbl
(hopMupOBaHUS YCTOWYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEH.

JdemoHcTpauuu

IMoptpertsr: C. C. YerBepukos, J. Maiip.

Tabnuiel ¥ cxeMbl: «MyTallMOHHAsT U3MEHYMBOCTHY», «llomymsiiuoHHas CTpyKTypa BHIa»,
«Cxema mposiBieHHs 3akoHa Xapau—BaiinOepra», «JIBmwKylme CHIIBI  DBOJIOIUANY,
«OKoJIOTHYECKasi W30JISIIMS MOMYJIAUuid ceBaHCKoU ¢openn», «['eorpaduyeckas u3oiALUs
JTUCTBEHHUIIBI CUOMPCKON U TUCTBEHHMIIBI AaypCKoiD», «[lomysiroHHbIE BOJHBI YACICHHOCTH
XMUIIHUKOB M XKepTB», «(Cxema MAeWCTBUS €CTECTBEHHOTO oTOOopay, «Popmbl OGOpHOBI 3a
CYIIIECTBOBaHHE, «MHycTpranbHbIi MEJIaHU3M, «KuBblie UCKOTIaeMbIe»,
«[TokpoBuTENbCTBEHHAsI OKpacka >XUBOTHBIX», «[Ipemympexxnaromias Okpacka >XHUBOTHBIXY,
«Dusnonoruueckue agantanuny, «IIpucnoco6iIeHHOCTh OPraHU3MOB U €€ OTHOCHTEIHLHOCTHY,
«Kpurepun Buma», «Bunsl-nBoiiHukM», «CTpykTypa BHIa B npupoae», «CrocoObl
BUJ00Opa3oBanus», «l'eorpaguueckoe Bup0OOpa3oBaHME TPEX BUAOB  JIAHJBILICH»,
«DKOJIOTHUECKOE BHI000pazoBaHUe BHJIOB CUHMI, «llomummonasl pacreHuit», «KamycTtHo-
penedHbli THOpHI.

OGopynoBaHue: repbapuy pacTeHHH, KOJUIEKIIMM HACEKOMBIX, dYydyesla NTHIl U 3Bepell ¢
IpUMEpaMU PA3JIUYHBIX MPHUCIIOCOONEHHM, Uyuena NTHIl U 3Bepei pasHbIX BUAOB, repOapuu
pacTeHuil ONM3KUX BUAOB, 00pa30BABIIUXCS PA3TUYHBIMU CIIOCOOAMHU.

JlaGopaTopHas padora «BblsiBlIeHHE H3MEHYMBOCTH Yy 0COOEH OJTHOTO BUIA».

JlaGopatopuass  pa0ora «[IpucrocobneHust ~ OpraHusMOB M HMX  OTHOCUTENIbHAs
11e71eco00pa3HOCThY.

JlaGopaTopHas padora «CpaBHeHHE BUI0B 110 MOP(OIOTHYECKOMY KPUTEPHION.




Tema 3. Makpo3Bo/onusi M €€ pe3yJibTaThl

Metonpl M3ydeHus Makpos3Boironuu. [lageoHTosorndyeckue METOAbl M3YYEHMSI SBOJIIOLMH.
[lepexoanbie GopMbI U HUIOTEHETUYECKHE PSIIBI OPTraHU3MOB.

Buoreorpaduueckune meroapl uzydenus 3Bononud. CpaBHeHHe Gopsl U (ayHbl MATEPUKOB H
oCcTpoBOB. broreorpapuueckue obmactu 3emian. Buabl-sHIEMUKH U PEITUKTHI.
OMOpHOJIOTHYECKHE M CPAaBHUTEIBHO-MOP(OJIOTHUECKHE METOAbl HW3YYCHHS HBOJIIOLUH.
I'eHeTnuecKkue MEXaHW3MBI ABOJIONMH OHTOTEHE3a M TIOSBJICHUS SBOJIIOIMOHHBIX HOBIIECTB.
I'oMonornuHbIe ¥ aHAJIOTUYHBIE OpraHbl. PynmuMenTapHbie opraibl 1 aTaBU3Mbl. MOJEKYISIpHO-
TeHeTHYeCKHe, OHOXMMHUYECKHEe ¥ MaTeMaTH4eCKhe METOJAbl H3YYeHHs]  DBOJIOLHWH.
I'omonoruunsie rensl. COBpeMEHHBIE METO Bl TIOCTPOCHHUS (PHIIOTEHETHIECKHUX JICPEBHEB.
XpPOMOCOMHBIE MYTallMHM U 3BOJIIOLHSI TEHOMOB.

OO6mume 3akoHOMEpHOCTU (TpaBwiia) 3BoJtouuu. [lpunyun cmenwvt ynkyui. HeoOpaTumMocTh
9BOJIIONMH. AfanTUBHAS paauanus. HepaBHOMEpPHOCTH TEMIIOB BOJIIOLINU.

JdeMoHcTpanuu

Hoptpersl: K. M. bap, A. O. KoBanescknii, @. Mromep, J. ['ekkensb.

Tabmuupl U cxeMbl: «DUITOTEHETHYSCKUN DS JIOMIAIN», «APXEONTEPUKC», «3BEpO3yoObIe
auepby, «Creronedainsy, «PuanoduTtel», «CeMeHHbIE ManopoTHUKNY, «buoreorpadpuueckue
30HBI 3emumy», «Jlpeid kKoHTHHEHTOBY», «PenukTh», «HadampHble cTaguu SMOPHOHAIBHOTO
pa3BUTHUSI TO3BOHOYHBIX JKUBOTHBIX», «['OMOJOrMYHBIE W  AaHAJOTUYHBIE OPraHb»,
«PynumeHTb), «ATaBU3MBDY, «XpOMOCOMHBIE HAaOOpHI YeNOBEKAa W IIMMIIaH3e», «lJaBHBIE
HaIpaBJIEHUS IBOIONUNY, «OOIIME 3aKOHOMEPHOCTHU IBOJIIOLIUN.

O6opynoBaHue: KOJUIEKIIUHU, repOapiu, My KU MCKOMAEMBIX OCTaTKOB OPraHU3MOB, MYJISIKU
TOMOJIOTHMYHBIX, AHAJIOTUYHBIX, PYJUMEHTApHBIX OpPraHOB M AaTaBU3MOB, KOJUIEKIIMH
HACEKOMBIX.

Tema 4. [Ipoucxo:kaeHue U pa3BUTHE )KU3HU HA 3emule

Hayunbie runotes3sl MpoUCXOKICHUS )KU3HH Ha 3emiie. AGuoreHe3 u naHcrnepmus. JlonaydHsie
MpEJICTaBICHUs] O  3apOXKIACHUM SKU3HM  (KpeauuoHH3M). ['mmore3a  MOCTOSHHOTO
CaMO3apoXKJIeHUsT KU3HU U €€ onpoBepxkeHue onbitaMu @. Peau, JI. Cnannanuanmy,
JI. ITacTepa. [IporcxoxacHUE )KM3HU U aCTPOOHOJIOTHS.

OcHoBHBIE ATanbl HeopraHudeckoi sBosonuu. IlmanerapHas (reojoruyeckas) HSBOJIOLIUS.
XuMuyeckasi BONIONUSA. AOUOTEHHBIN CHHTE3 OPraHMYECKHUX BELIECTB W3 HEOPraHUYECKUX.
Onpir C. Mumiepa u . FOpu. OO6pazoBanue mnosmMmepoB u3 MoHomepoB. KoarepBarHas
runote3a A. . Onapuna, rumnorte3a nepBuyHoro OynboHa Jk. XonjeiHa, reHeruueckas
runote3a . Mémnepa. Pubosumsr (T. Yex) u runoresa «mupa PHK» VY. T'unbepra.
dopmupoBaHue MeMOpaH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hcropus 3emun u MeToibl €€ u3ydeHus. MckomnaeMple OpraHn4ecKue OCTaTKu. I'e0XpoHOI0rus
u e€ mertoapl. OTHOCUTENbHASE U a0CONIOTHAs T€OXPOHOJIOTUs. ['eoXpoHoornyecKas IKaja:
JOHBI, 3PBI, IEPUOJIBI, DITOXH.

HavaneHbpie aTanbl opranmdeckoid sBostonuu. llosiBieHne M 3BOMIOLMSA NEPBBIX KIETOK.
OBomonuss MetabosimzMa. Bo3HukHOBeHHe mepBbIX 3KkocucTeM. COBpeMEHHbIE MUKPOOHbBIE
OMOIUIEHKM KaK aHajor mepBeIXx Ha 3emue coobmectB. Ctpomaronutsl. IlpokapuoTel u
JYKapHUOTBHL.



[Ipoucxoxaenue sykapuotr (cUMOMOTeHe3). OBOJIOIMHMOHHOE MPOUCXOXKACHUE BUPYCOB.
[IpoucxoxaeHue MHOTOKJIETOYHBIX OPraHu3MOB. BO3HMKHOBEHHE OCHOBHBIX TPYIII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE 3Tallbl BOJIIOIMK BRICIIUX pacTeHuid. OcHOBHBIE apoMop(o3bl pacTeHuid. Brixon
pactenuid Ha cymy. [losiBlIeHHE CHOPOBBIX PAcTeHHl U 3aBOeBaHHE WMHU CylIu. CeMeHHBbIE
pacrenus. [IponcxoxaeHne NBETKOBBIX PACTEHHIA.

OCHOBHBIE ATAIBl SBOJIIOIHH )KUBOTHOTO Mupa. OCHOBHBIE apoMOp(}O3bI )KHBOTHBIX. BeHcKas
dayna. KemOpuiickuii B3pbIB — IOSBICHHE COBPEMEHHBIX THMOB. [lepBbie XOpIOBBIC
KUBOTHBIE. JKU3HB B Boje. DBOJIONMS TO3BOHOYHBIX. [Ipourcxoxkaenne ampuOuii 1 penTHIIHii.
[Tpoucxoxnenue Mmiekonurammux v OTUI. [IpuHIUN kiodeBoro apomopdoza. OcBoeHHE
0€CT03BOHOYHBIMU U TTO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

PazButne xu3Hu Ha 3emie MO dpaM M TEPHOJaM: apXei, MPOTEPO30M, Mayieo30i, MEe3030i,
KaiiHOo30M. OOmasi xapakTepHCTHKa KJIMMaTa M TeoJormdyeckux mpoueccoB. llosBiaenue u
paciBeT XapaKTEPHBIX OPraHU3MOB. YTJIEOOpa30BaHUE: €ro YCIOBUS U BIUSHHE HA Ta30BbII
COCTaB aTMOC(epHl.

MaccoBbie BBIMHpPAHUS — OJKOJOTHYECKHE KpPHU3WUCHI Mpomioro. [IpudymHB M ClEenCTBHS
MaccoBbIX BbIMUpaHui. COBpEMEHHBIN AKOJIOTUYECKUI KpU3uc, ero ocodeHHoctu. [Ipobiema
COXpaHeHHUs OMopazHooOpa3us Ha 3emiie.

CoBpeMeHHasi cHCTeMa OpraHuyeckoro Mwupa. l[IpuHIHMNB KiaccuUKAMu OpraHU3MOB.
OCHOBHBIE CUCTEMATUYECKNE IPYIIIBI OPraHU3MOB.

JdemoHcTpauuu

[Moptpetel: ®. Penu, JI. Cnasannanu, JI [lactep, M. W. MeunukoB, A. W. OnapuH,
Hx. Xongein, I'. Mémnep, C. Mumnep, I'. FOpu.

Tabmunbl u cxembl: «Cxema ombita ®. Penmn», «Cxema ombrta JI. [Tactepa mo wu3yueHuto
caMO3apokJIeHUs Ku3HW», «Cxema omnbita C. Mumnnepa, I'. FOpu», «I9Tamnbl HeopraHu4ecKou
3BOJIIOLUNY, «l'eoxpoHosiornyeckas mkaina», «HadanpHble 3Tanbl OpraHUuyYeCKON 3BOJIIOLIUN,
«CxemMa 00pa3oBaHUsA JyKapuOT NyTEM cuMOHoreHesa», «CucremMa 3>KHUBOW MPHUPOJBIY,
«Ctpoenne Bupyca», «Apomopdosbl pacteHuit»y, «PuHHOMUTEY, «OIHOKIETOYHBIC
BOJIOpocan», «MHOrOKIeTouHble Bojgopocian», «Mxu», «llamopoTHukm», «l'omocemeHHbIe
pacteHuss», «Opranbl LBETKOBBIX pacTeHuil», «(Cxema pa3BUTHA KUBOTHOTO MHUDPAY,
«Apomop¢o3sl KUBOTHBIX», «IIpocreiimuey, «Kumeunomnonoctueie», «llmockue uepBu»,
«YUeHUCTOHOTHEY, «PbI10BIY, «3eMHOBOHbBIEY, «IIpecMbIKaromuecs», «IItusny,
«Mnekonutatouiuey, «Pa3Butue Ku3HM B apxedckol 3pe», «Pa3BurtHe KU3HU B
MPOTEPO30MCKON dpe», «Pa3BuThMe XKHU3HM B MalNCO30MCKOM 3pey», «Pa3BuTHe XU3HU B
M€3030iCKOM 3pe», «Pa3BuUTHE XKU3HM B KalHO30MCKOW »3pe», «CoBpeMeHHass cucreMa
OPraHUYECKOrO MUPAY.

O6opynoBanue: repOapuy pacTeHUM Pa3IUYHBIX OTAEJOB, KOJUICKIIMH HACEKOMBIX, BIAKHbBIE
npenaparbl  KHUBOTHBIX, PAKOBUHBI  MOJUIIOCKOB, KOJUIEKIIMM  HMIJIOKOXKHX, CKEJETHI
MO3BOHOYHBIX JKMBOTHBIX, Yydella NTUL M 3BEPEH, KOJUIEKIUU OKAMEHEJIOCTEH, IMOJIE3HBIX
HCKOMAaEeMbIX, MYJISI’KH OPraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryanbnass JaGoparopHasa pabora «MogenupoBanue onblToB  Mwuepa—tOpu 1o
M3YYCHUIO a0MOTEHHOTO CHHTE3a OPTraHNYeCKUX COSIMHEHU B IEPBUYHOM aTMOChepe.
JlabopaTtopHass pabora «/3yuyeHue U ONHCAaHME HCKOMAEMBIX OCTATKOB JIPEBHUX
OpPraHU3MOBY.

IIpakTnyeckas padora «/3ydeHne ocCOOCHHOCTE CTPOCHUS PACTEHUN Pa3HBIX OTAEIOBY.
IIpakTnyeckas padora «/3ydeHne ocCOOCHHOCTE CTPOCHUS MO3BOHOYHBIX JKUBOTHBIXY.




Tema S. IIpoucxokaeHue 4eJI0BeKAa — AHTPOIOreHe3

Pa3nensl u 3agaun aHTpONOJI0TUU. MeTo/1bI aHTPOIIOJIOTUH.

CraHOBJIEHHE TMIPEACTABICHUA O MPOUCXOXKICHUM 4YeJIOBeKa. PenurnosHele BO33pEHHUS.
CoBpeMeHHbIE HAYy4YHbIE TEOPHH.

CxoJacTBO 4enoBeKa ¢ KUBOTHbIMHU. CucTeMaTHyecKoe MNoJioKeHue denoBeka. CBHUIETENbCTBA
CXOJCTBA 4YEJIOBEKA C YXUBOTHBIMHU: CPAaBHUTEIbHO-MOP(OIOrHUEcKre, IMOPHOJIOTHYECKHE,
¢usnosoro-oOnoxuMuveckne,  mnoseaeH4eckue.  OTAMUMs  YeNOBEKAa  OT  JKMBOTHBIX.
[IpsiMoX0kJIeHME M KOMIUIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE roJIOBHOrO MO3ra u
BTOPOU CUTHAJIbHOM CUCTEMBI.

JBuxymue cuibl ((akTopbl) aHTpOIOTEHE3a: Ouoyiornyeckue, couuanbHble. COOTHOLIEHHE
OMOJIOTUUECKHUX U COIMATBHBIX (DaKTOPOB B aHTPOIIOTCHESE.

OcHOBHBIE CTaJuU aHTpomloreHe3a. PaHHue denoBekooOpa3Hble 00€3bsiHBbI (MPOKOHCYIBI) U
paHHUE MOHTU/IBI — O0IIKEe MPEKU YETOBEKOOOPa3HbIX 00€3bsiH U JI0ACH. ABCTPAJIONUTEKH —
JIBYHOTHE TIPEAKH Jrojiei. YeloBeK yMelblid, NepBbl€ M3rOTOBIICHHS Opynuid Tpyaa. YenoBek
MPSIMOXOIALINI M TIEPBbIN BbIXOA JtoJiel 3a mpenensl Adpuku. Yenosek reiinenboeprekuii —
o0l mpefoK  HeaHJepTalbCKOTO  4YeJoBeKa M ueloBeka pasymHoro. Yenosek
HEaHJIEPTAIIbCKUN KaK BHJ JIFOJIEH XOJIOJHOTO KIMMaTa. YenoBeK pasyMHBIH COBPEMEHHOTO
THUIIA, JCHUCOBCKUN YEJIOBEK, OCBOCHUE KOHTHHEHTOB 3a mpenenamu Adpuku. [laneorenernka
Y MaJICOT€HOMUKA.

DBOJIIOIMST  COBPEMEHHOTO dYejioBeKa. EcTecTBeHHBIH OTOOp B TOMYNSIHUSAX YeIOBEKa.
MyTtanuoHHBIH Tiporiece U noauMopdusM. [lomynsiimoHHbIe BOJHEL, Apeid TeHOB, MUTpaIus U
«3(hdexT ocHOBaTENA» B MOMYJISAUIX COBPEMEHHOTO YETIOBEKA.

UYenoseueckne pacel. [lonstue o pace. bompimme pacel: eBpomeougHas (eBpasuiickas),
aBCTpaJO-HEerpouIHas (IKBATOpHUAIIbHAS), MOHTOJIOUHAS (a3MaTCKO-aMepHuKaHcKas). Bpems u
IIyTH pacceleHusi 4elloBeka no IuiaHere. EnuHcTBO uyemoBeueckux pac. Hayunas
HECOCTOSITEIbHOCTh ~ pacu3Ma. [IpucrocoOieHHOCTh 4YelloBeKa K  Pa3sHbIM  YCIOBHSM
OKpyxarlei cpeabl. BiusHue reorpadudeckoil cpeasl U apeiida reHoB Ha MOpP(}OJIOTHIO U
(hbU3HOJIOTHIO YeTIOBeKa.

MeXIucuuIuiMHapHble  MeToAbl B (u3mueckoi  (OMOJOrMYecKOd)  aHTPOMOJIOTHH.
OBOJIIOIIMOHHAST ~ AQHTPOIOJIOTUS UM HAJIEOAHTPOINOJIOTUS  YEJIOBEYECKUX  IMOMYJISALHM.
buocouuaneHple  HcclieqoBaHUSA ~— HOPUPOABl  4YesoBeka.  MccienoBaHwe — KO3BOJIOLMH
OMOJIOTHYECKOT0 U COLUATBHOTO B YETIOBEKE.

JdeMoHcTpanun

Hoptpertsr: Y. Hapun, JI. Jluku, A. 5. Porunckuii, M. M. I'epacumos.

Tabmuiel 1 cxembl: «MeToabl  aHTpomoJiorun»,  «['OJOBHOW  MO3r  YenoBeKay,
«YenoBekooOpa3Hbie 00e3bsiHb, «CKeNneT 4enoBeKka M CKeNleT MIMMIaH3e», «PyauMeHThl u
aTaBU3MbD», «/[BWKylllMe CHJIBI aHTPONOreHEe3a», «IBOJIIOIMOHHOE JPEBO YEJIOBEKa»,
«ABcTpanonurek», «4eaoBek ymenblity, «HenoBek npsaMoxosauiny, «leHuCOBCKUIl 4eT0BEK»
«Heanpepranbupl», «KpomanboHIb», «llpeaku yenoBeka», «ITambl HBOJIOLUN YEIOBEKa,
«Pacsbl yenoBekay.

O6opynoBaHue: MYIISDKA  OKaMEHEJIOCTeH, MPEeIMETOB MaTepHalbHON KYJIbTYPhl TPEIKOB
yenoBeka, penpoiykuuu (Qortorpaduu) kKapTuH ¢ MHUQPOJOTMUECKUMH U OUOIEHCKUMHU
CIOKETaMH MPOUCXOKICHUS YeToBeKa, (poTorpaduu HaX0I0K UCKOTIAeMbIX OCTATKOB YEJIOBEKa,
CKEJIeT YeJOBEKa, MOJIETh Yeperna 4yeloBeKa M 4eperna IIMMIaH3e, MOJENIb KUCTH YelOBeKa U
KHCTH IIMMIaH3€e, MOJIETIU TOpca MPEAKOB YeJIOBEKa.




JlaGopaTopHas padora «/3yueHne 0coOEHHOCTEH CTPOSHHSI CKEJIeTa YeIOBEKa, CBA3AHHBIX C
MIPSMOXOKIECHUEM.
IIpakTnueckas padora «/3ydyeHne 3K0JIOTMUECKUX aJalTallui YEIOBEKay.

Tema 6. JKoyiorMsl — HayKa 0 B3aMMOOTHOLIECHHMSX OPraHM3MOB M HA/I0PraHU3MEHHbIX
CHCTEM C OKpY Karoluei cpenoi

3apokaeHue u pa3Butue skojorud B Tpynax A. ['ym6osbara, K. @. Pynee, H. A. CeBepiiona,
. I'exkens, A. Tencnu, B. H. CykauéBa. Pazgensr u 3agaun sxosnoruu. CBs3b 3KOJIOTHH C
JPYTMMHU HayKamH.

Metonpl skonoruu. lloneBpie HaOMOAEHMS. OKCIEPUMEHTHI B 3KOJOTHM: MPUPOAHBIE U
naboparopHble. MoienpoBaHie B 3KOJIOTUM. MOHUTOPUHT OKpYKaroOIIel Cpe/ibl: JTOKaJIbHbIH,
pPErHOHAIBHBIN U TJI0O0ATBHBIN.

3HaueHue PKOJOTUYECKUX 3HAHUU I YeloBeKa. DKOJIOTHYECKOE MUPOBO33PEHNE KaK OCHOBA
CBA3€M uyenoBedecTBa C OpUpoAod. DOpPMHpPOBAHHME SKOJIOTMYECKOW  KYyJIbTYypbl U
9KOJIOTMYECKON TPAMOTHOCTH HACEJIECHHUS.

JdeMoHcTpauuu

Hoptpersl: A. I'ym6onbar, K. @. Pynee, H. A. CeBepuos, 3. I'ekkenb, A. Tenciu, B.
H. Cykaués.

Tabmuiel u cxembl: «Paznensl skonorum», «MeTtoasl skonorum», «CxemMa MOHUTOpPUHTA
OKpY)Karolen cpesibl».

JlaGoparopHas padora «/3yuyeHne MeTOJ0B HKOJOTHYECKUX UCCIETOBAHUI.

Tema 7. Opranusmbl U cpea 00MTAHUA

Dkonorudeckre (HakTopbl U 3aKOHOMEPHOCTH UX AeicTBus. Knaccudukaims 3KOJI0rH4ecKux
(hakTOpOB: aOMOTHYECKHE, OMOTUYECKHE, aHTpoTioreHHbIe. O0Imue 3aKOHOMEPHOCTH JCHCTBUS
akojornueckux ¢akropoB. [IpaBuno munumyma (K. lnpenrens, FO. JIubux). TonepaHTHOCTS.
OBpUOHOHTHBIE U CTECHOOMOHTHBIE OPTaHU3MBI.

AbGuotnyeckue ¢aktopel. CBET Kak 3KOJOTHYecKui ¢akrop. [lelicTBHE pa3HBIX y4acTKOB
COJIHEYHOTO CIIEKTpa Ha OPraHu3Mbl. DKOJOTHMYECKHE TPYIIbl PACTEHUH U YKUBOTHBIX IIO
OTHOIICHUIO K cBeTy. CUTrHanmpHas poib cBeTta. DoTonepruoan3m.

Temneparypa kak »dkonorudeckuii Qakrop. JlelictBue TemmepaTypbl Ha OpPraHU3MBIL.
[lolikunoTepMHblE ¥ TOMOMOTEPMHBIE OPraHMW3MBL. JBPUTEPMHBIE UM CTEHOTEPMHBIC
OpTraHU3MBI.

Bnaxnocte kak skomoruueckuit Qaktop. IlpucmocobneHuss pacteHuid K MOJACPKAHHUIO
BojgHoro Oamanca. Knaccudukamusi pacTeHuid Mo OTHOIIEHHIO K Boxe. IIpucmnocoOnenus
KUBOTHBIX K U3MEHEHHUIO BOJHOTO PEXHUMA.

Cpenbl o0WTaHUS OpPraHMW3MOB: BOJHAs, HAa3eMHO-BO3MYIIHAs, TIOYBEHHAs, TJIyOWHHAas
MOJINIOYBEHHAsA, BHYTpUOpraHu3MeHHas. DU3MKO-XUMUYEeCKHe OCOOSHHOCTH cpel OOUTaHus
opranu3moB. [IpucnocobmaeHuss OpraHu3MoB K KHU3HU B Pa3HBIX Cpeliax.

buonoruueckne putmbl. BHemHue u BHyTpeHHHE PUTMBL. CyTOYHBIE M TOJUYHBIC PUTMBI.
[Iprucnoco61eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIOBHH KU3HH.

XKuznennsie Qopmel opranuzMoB. [loHsTne o >xu3HeHHOM Qopme. JKu3HeHHBIE (OPMBI
pacTeHuii: JepeBbs, KyCTapHHUKH, KYCTApHUYKH, MHOTOJICTHHE TPAaBbl, OJHOJIETHHE TpPAaBHI.
XKuznenuole (GOpMbI JKUBOTHBIX: TUAPOOMOHTHI, T€OOMOHTHI, a’pOOHOHTHL. OcoOeHHOCTH
CTpO€HHUs ¥ 00pa3a KU3HHU.



buoTtnueckue ¢akTopsl. Bumsl OMOTHYECKHX B3aMMOACHCTBUI: KOHKYPEHIIHS, XUIIHUYECTBO,
cumOno3 u ero Qopmbl. [lapasutusm, Koomepamusi, MyTyajdu3M, KOMMEHCAINU3M
(KBapTUPAaHTCTBO, HaxjeOHWMYecTBO). Herpoduueckue B3aMMOACUCTBHUS  (TONHYECKHE,
dopuueckue, padpuueckue). 3HaUeHHUE OMOTUYECKUX B3aUMOICUCTBHUU ISl CYIICCTBOBAHHUS
OpraHu3MoB B cpezie ooutanus. [IpuHIUIT KOHKYPEHTHOTO UCKIIIOUEHHUS.

JdeMoHcTpanuu

Tabmuubel u cxeMbl: «JKonorudeckue ¢GaxTopb», «CBETOBOW CIEKTP», «IKOJOTHUECKHE
IpyNNbl  JKUBOTHBIX [0  OTHOIIEHMIO K  CBEeTY», «TemIOKpOBHBIE  >KUBOTHBIEY,
«XO0JOJHOKPOBHBIE KUBOTHBIEY», «DU3NOJOTUYECKUE aJalTallud >KUBOTHBIX», «Cpempl
oOuTaHusi opraHu3moB», «buonoruueckue pur™mb», <«KuszHeHHbIEe (OPMBI pacTeHUID,

«KuzneHnole (POpPMBI )KHUBOTHBIX», «IKOCHCTEMA HIUPOKOJIUCTBEHHOTO Jieca», «IKOCUCTEMA
XBOMHOro Jsecay, «llenn mnuranusy, «XumHudectBo», «llapasutusm», «KoHKypeHIUDY,
«Cumbmno3sy, «KomMmeHncammusm».

OO6opynoBanue: repbapuu pacTeHUN U KUBOTHBIX, TPUCTIOCOOJICHHBIX K BIUSHUIO PA3JIMYHBIX

IKOJIOTUUYECKNX (HaKTOPOB, TepOapHH CBETOJNIOOMBBIX, TEHETIOOMBBHIX M TEHEBBIHOCIHBBIX
pacTeHui, CBETOMOOMBBIC, TEHETIOOMBHIE U TCHEBHIHOCIIMBBIE KOMHATHBIE pacTEeHUs, repbapuun
Y KOJUICKIIUU TETUIOTIOOUBBIX, 3UMOCTOUKUX, MOPO30YCTOMYMBBIX PACTCHHM, dydena MTHI] U
3Bepel, repOapuu pacTeHHi, OTHOcAlUXcAd K TrurpoguraM, kcepopurtam, Me30pHUTaM,
KOMHATHBIC PAaCTeHUs JAHHBIX TPYII, KOJUICKIIUU KMBOTHBIX, OOMTAIOMINX B Pa3HBIX Cpeax,
repOapuu U KOJUIEKIIMU PACTEeHUM U )KMBOTHBIX, 00Ja1al0IIHUX YepTaMH MPHUCTIOCOOIEHHOCTH K
CE30HHBIM HM3MEHEHHSIM YCIOBHH >KM3HHM, TepOapuu M KOJUIEKIIMH PACTEHUM M KUBOTHBIX
Pa3IMYHBIX JKU3HEHHBIX (OpPM, KOJUIEKIMHM >KUBOTHBIX, YYAaCTBYIOUIUX B Pa3IUYHBIX
OMOTHUYECKUX B3aUMOJICHCTBUSX.

JlabopaTopHas pa6ora «BrisiBIeHHE TPUCTIOCOOICHUI OPraHU3MOB K BIIMSIHUIO CBETAY.
JladbopaTopHasi  pabora «BbisBiIeHHME  NPUCITOCOONCHUH  OPraHM3MOB K  BIIUSHHIO
TEMIIEpaTyphI».

JladopaTopHasi padora «AHATOMHUYECKHE OCOOCHHOCTHM pACTCHHUH M3 pasHBIX MECT
oOUTaHU.

Tema 8. IkoJ10rUsi BUA0B U MOMYJIAUI

DKOJIOTUYECKHE XapaKTepUCTUKHU mnomnyiasuuu. [lomynsauus kak Ouosiornyeckas cucrema. Poib
HEOJHOPOJAHOCTH Cpelbl, (usnmdeckux OapbepoB U OCOOEHHOCTEH OHOJOTHMH BHAOB B
(GbopMHUpPOBaHMM  MPOCTPAHCTBEHHOW  CTPYKTypbl momynsuuii. OCHOBHBIE —TOKa3aTelu
MOMYJIALMKU: YUCIEHHOCTh, IUIOTHOCTb, BO3pacTHasi M IIOJIOBAs CTPYKTYpa, POKIAAEMOCTb,
MPUPOCT, TEMIT POCTA, CMEPTHOCTb, MUTPAIIUSI.

DKoJyioruyeckass CTpykTypa mnomymsiiuu. OLeHKa 4YHCIEHHOCTH mnonyjasuuu. JlnHamuka
nonymsiuuu U e€ peryiasuud. buoTtudeckuil mNoTeHUMan nonyiasuuMd. MozaenupoBaHUE
JUHAMUKHK monyiasiuud. KpuBble pocTa 4YMCIEHHOCTH mnonyiasuuu. KpuBble BBDKUBAHUS.
Perynsimust 4UCIEHHOCTH TOMYNALMNA: POJb (DAaKTOPOB, 3aBUCAIIMX M HE 3aBUCSIIUX OT
IJIOTHOCTH. DKOJIOTHYECKHE cTpaTeruu BUAOB (1- u K-cTparerun).

[Tonsitne 00 »dKoyorHYecKOW Humie BuUga. Mectoodutanne. MHOTOMEpHas MOJIENb
skoJiornyeckoit Humu J[x.M. Xatuuncona. Pasmepsl skosornueckor Huu. [loreHnuansHas u
peann30BaHHAs HUIIIH.

Bun kak cucrema mnomynsuuil. Apeansl BUIOB. Buabl M MX JKU3HEHHBIE CTpaTErHH.
DKOJIOTUYECKUE IKBUBAJICHTBHI.

3aKOHOMEPHOCTHU MOBEJICHUSI U MUTPALMi KUBOTHBIX. broornueckre MHBa3UU 4yKEPOIHBIX
BHJIOB.



JdeMoHcTpanuu

Ioprper: [Ix. K. XaTunHCOH.

Tabnuiel ¥ cXeMbl: «DKOJOTUYECKUE XapaKTePUCTUKU Tomyisuuny», «lIpocTpancTBeHHas
CTpYKTypa mnonyiasiuuu», «Bo3pacTtHble mnupamuibsl nomyisiauny, «CKOpOCTbh 3aceieHust
MOBEPXHOCTU 3eMJIM PA3IUYHBIMU OpraHuzMammu», «Mojeib 3KoJorudeckor Humu JIxK.
N. XaTuuHcoHay.

ObopynoBanue: repOapuu paCTeHUM, KOJUICKIIUN KUBOTHBIX.
JlabopaTopHasi padora «IIpucnocoOyeHust CeMsIH paCTCHHIA K PaCCEIICHUIO.

Tema 9. Dkoji0rust co061eCTB. IKOJIOTHYECKHE CHCTEMBI.

CooOmiectBa opraHu3MoB. buoneno3 u ero crpykrypa. CBs3M MeXIy OpraHu3MamMu B
OuoLeHo3e.

Dkocucrema Kak oTkpbitas cucreMa (A. JIx. Tencnn). @yHKuIMOHaIbHBIE OJIOKM OPraHU3MOB B
9KOCHUCTEME: TPOJYIEHThI, KOHCYMEHTHI, peayleHThl. Tpoduueckue ypoBHH. Tpoduueckue
nenu U ceTu. Admotudeckue Omoku sxocucteM. [louBbl u mibl B 3kocuctemax. Kpyrosopot
BEIIIECTB U MIOTOK PHEPTUU B SKOCUCTEME.

OcHOBHBIE TOKa3aTeIM SKOCHCTeMBbl. bruomacca W mpoayKius. DKOJOTUYECKHE MHUPAMUIBI
yuces, OMoMacchl U SHEPTUU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @Dnyxmyayuu. HanpapieHHbIC
3aKOHOMEpPHBIE CMEHbI COOOIIEeCTB — cyKueccuu. [lepBuuHble U BTOPUYHBIE CYKIECCHH U UX
MPUYUHBL. AHTPOTIOTEHHBIE BO3JIEHCTBHS Ha Cykieccuu. KimmakcHoe cooO1iecTBo.
buopaznoobOpasue 1 noJHOTa KPyroBOpoTa BEHIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.
[IpupoaHbie 3KOCUCTEMBI. JKOCUCmEMbl 03€p U peK. IKocucmemvl MOpeu U OKeaHos.
Oxocucmemvl myHop, 1ecos, cmeneti, NyCmbiHb.

AHTpOTIOTEHHBIE ~ JKOCUCTEMBI.  Arposkocucrema.  ArpoueHo3.  Pazmuuua — mexnay
AQHTPOMOTEHHBIMU U MPUPOTHBIMU IKOCHUCTEMAMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocuctem. [oponckas ¢mopa u ¢dayHa.
CunanTponuzanuss ropojackoi ¢daynbl. buonornueckoe u  XO34MCTBEHHOE 3HAUYCHUE
arpo3’KOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (OpMHpOBaHHMS  OCHOBHBIX  B3aMMOJCHMCTBUI  OpPraHW3MOB B
aKocucTteMax. Poib kackaonoeo sghghexma u 6u008-30uhuxamopos (Knouesvix 6udos) 6
@yHrkyuonuposanuu skocucmem. llepeHOC SHEPrUM U BEHIECTB MEXKAY CMEXKHBIMU
IKOCUCTEeMaMH. YCTOHYMBOCTh OPraHU3MOB, TMOMYNISIMA W 3KOCUCTEM B  YCIOBHUSAX
€CTECTBEHHBIX U aHTPONIOTEHHBIX BO3/ICHCTBUH.

Mexanuzmol  8030eticmeusi  3a2pA3HEHUll  PA3HbIX ~ MUN08 HA  CYOOP2AHUBMEHHOM,
OpP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM VPOBHAX, OCHOBbl IKOIOSUYECKO20
HOPMUPOBAHUS AHMPONO02EHH020 8030eticmeusi. MeTOI0NOTHsI MOHUTOPUHTA €CTECTBEHHBIX U
AQHTPOTOT€HHBIX IKOCUCTEM.

JdeMoHcTpanuu

Hoptper: A. [Ix. Tencnu.

Tabmuiel u cxembl: «CTpykTypa OHOIIEHO3a», «IKOCHUCTEMa MIMPOKOIMCTBEHHOTO Jecay,
«JKocucTeMa XBOMHOTO Jieca», «DyHKUIHMOHAIBHBIE TPYIIMbl OPraHU3MOB B JKOCHUCTEME,
«KpyroBopor BemectB B 3kocucteme», «llemn muTaHus (macTOWIHAS, NETPUTHAS)Y,
«OJKoJloTHYECKass ~ MUpaMuja  4yucel»,  «IKOJOrMueckas  mupaMuga  OMoMacchi»,
«DOKoyornuyueckass mupamuna sHeprum», «OOpazoBaHue Oonortay, «llepBuuHas cykieccus,




«BoccranoBienue yieca mocie moxapay, «KOCHUCTeMa 03epay, «ATpoueHo3», «KpyroBopot
BEIIECTB U MOTOK SHEPTUHU B arporicHo3e», «[IpumMepsl ypOoIKocHCcTEMY.

O6opynoBanwue: repbapu  pacTeHUM, KOJUICKIMM HACEKOMBIX, dydelda NTHI[ U 3BEpei,
repOapuu KyJIbTYpHBIX U AUKOPACTYIIMX PACTEHUH, aKBApUyM KaK MOJIENb SKOCHCTEMBI.
IpakTuyeckas padora «/3yueHue u onucanue ypo03KOCHCTEMBIY.

JlabopaTopHasi padora «/3ydeHne pa3sHOOOpa3us MEIKHUX TOYBEHHBIX UYJICHHUCTOHOTHX B

Pa3HbIX IKOCHUCTEMAX).
IKCKypeust «IKCKypcus B THIIMYHBIN OHOreoneHos (B AyOpaBy, Oepe3HsK, €NbHUK, Ha
CYXO/JIOJIbHBIM WJIM IOWMEHHBIN JIyT, 03€p0, 00JI0TO)».

IKCKypeust «IKCKypcHs B arposKOCUCTEMY (Ha MOJIE WK B TEINIMYHOE X035 CTBO)».

Tema 10. Buocdepa — rinodanbpHas 3kocucTeMa

buocdepa — obmennanerapras 00osi0uka 3eMIIH, T/I€ CYIIECTBYET WM CYIIECTBOBAIA KU3Hb.
PazButne npencraBnenuit o O6uochepe B Tpymax . 3iocca. Yuenue B. U. Bepuanackoro o
o6uocpepe. Obmnactu 6uocdeps! u e€ cocras. Kupoe BeecTBo OMochepsl U €ro GyHKIHUH.
3akoHOMEpHOCTH cCyiiecTBOBaHus Ounocdepbl. OcobeHHOCTH OHMOchepbl Kak TIOO0ATHHOM
sKocucTeMbl. JluHamudeckoe paBHOBecue B Omocdepe. KpyroBopoTel BemectrB U
OMOreoXMMHYECKHUEe HUKIIBI (Yriiepoa, a30Ta). PUTMHUHOCTS siBIIeHUH B Onocdepe.
3onanpHOCTE OMOcheprl. [TonaTtne o 6mome. OCHOBHBIE OMOMBI CYITIU: TYHpa, XBOWHBIC Jieca,
CMEIIaHHbIE U HIMPOKOJIMCTBEHHBIE Ji€ca, CTENH, CaBaHHbBI, ITYCTBHIHU, TPOIHMYECKUE Jieca,
BBICOKOTOPBs. KituMat, pacTUTEIbHBIN U )KUBOTHBIA MUP OMOMOB CYIIIH.

CtpykTypa U (QyHKIHS >KHUBBIX CHCTEM, OIICHKAa X PECYpCHOTO IMOTEHIIMaga M OnochepHBIX
GbyHKIIHH.

JdemoHcTpauuu

IMoptpetsl: B. W. Bepuanckuii, 3. 3rocc.

Tabmunpl u cxemsl: «I'eocdepbr 3emnm», «Kpyroopor azora B mnpupome», «Kpyropopot
yriaepoja B mnpupoae», «KpyroBopoT kuciopoa B npupoje», «KpyroBopot BoJbl B IPUPOJIEN,
«OcHOBHBIE OMOMBI cymm», «Kinumarnueckue mosica 3emum», «TyHapaw, «Taiiray,
«Cw™memanneii - nec», «lllupokonuctBeHnbii Jiec», «Crenby», «CaBaHHa», «IlycTbiHSY,
«Tponnueckuii jiecy.

O6opynoBanue: repbapuu pacTeHU pa3HbIX OMOMOB, KOJUIEKIIH KUBOTHBIX.

Tema 11. YeJsioBeKk n OKpYykaomas cpeaa

DKOJOTUYECKHe KPU3UCHl U X MpUUMHBL. Bo3nelicTBue denoBeka Ha Ouocdepy. 3arpsizHeHUe
BO3AYIIHOM cpeabl. OxpaHa Bo3ayxa. 3arps3HeHue BOAHOU cpenbl. OXpaHa BOJHBIX PECYPCOB.
Pazpymenue noussl. OXpaHa MOYBEHHBIX pecypcoB. I3MeHeHue kiaumara.

AHTpOTIOT€HHOE BO3/IEMCTBHE HAa PACTUTEIBHBIN U KUBOTHBIM MuUp. OXpaHa pacTUTENBHOIO U
KUBOTHOTO Mupa. OCHOBHBIE NPUHIUMBI OXpaHbl mpupoabl. Kpacuele kuHuru. Ocobo
oxpansiemble ipupoiabie Tepputopuu (OOIIT). Borannyeckue caapl U 300JI0THYECKHE TAPKU.
OCHOBHBIE TPUHLMUIIBI YCTOWYMBOIO PAa3BUTHUSI UYETOBEUECTBA M NPHUPOAbl. PanumonanbHOE
MPUPOIOIIONIL30BAHNE U COXpaHEHHe Ouollorhdeckoro pasHooOpazust 3emuu. OOrmiue
3aKOHOMEPHOCTH TJI00AJbHBIX HKOJOTHYECKUX KpU3HCOB. (OCOOEHHOCTH COBPEMEHHOTO
KpHU3HCa U €ro BEPOSITHBIE MOCIEICTBUS.

Pa3BuTHe METOI0OB MOHUTOPUHIA Pa3BUTHSA OIMACHBIX TEXHOTEHHBIX MpoueccoB. CucmemHvle
uccne0o8anus nepexooa K pecypcocbepezarowyeli u KOHKYPEHMOCNOCOOHOL
sHepeemuxe. buonocuueckoe pasnoobpazue u duopecypcol. Hayuonanonvle ungopmayuontvle



cucmembl, obecneuugaroujue 0ocmyn K UHGopmayuu no COCMOAHUIO OMOENbHbIX U008 U
akocucmem.  OcHogbl  dKOpeabunumayuu  dKocucmem U  CHocob6os  OopbObl €
buonoepesicoenuamu. Pekoncmpykyus MOpCKUX U HA3EeMHbIX 9KOCUCTEM.

JdeMoHcTpanuu

Tabnuibl ¥ cxeMbl: «3arpsizHeHHe aTMOCQEph», «3arps3HeHne ruapochepbl», «3arps3HeHue
nouBb», «IlapHukoBbsiil 3dexr», «Ocob0 oxpaHseMble MPUPOAHBIE TEPPUTOPUN», «Moaenu

YIPABIIIEMOTO MUDPay.
OGopynoBanwue: pororpaduu  OXpaHSIEMBIX PACTCHHA ¥ JKUBOTHBIX KpacHOW KHHTH
Poccniickoit ®enepanuun, KpacHoil KHATM peruoHa.

INVIAHUPYEMBIE PE3YJBTATBI OCBOEHUS INPOI'PAMMBI 110 BUOJIOTUN
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATbHI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3ysIbTaTaM OCBOSHHUS OOyUJaIOIIUMHUCS MPOTPaMM
cpenHero oOuiero 00pa3oBaHus: JUYHOCTHBIE, METAIIPEIMETHBIE U TIPEIMETHBIE.

B cTpyKkType NMYHOCTHBIX pE3yabTaTOB OCBOEHHUS MPOTpaMMbl IO OHOJOTHUH BbIAEICHBI
CIENYIONIME COCTaBIIAIONIME: OCO3HAaHHUE OOYYAIONIMMHUCA POCCHUHCKOW  TI'pakIaHCKOU
UJICHTUYHOCTH — TOTOBHOCTHU K CaMOpa3BUTHUIO, CaMOCTOSITENIbHOCTH U
CaMOOIIPeNICIICHUIO, Haluyue  Momusayuu K~ OOydeHUuI0o  OHOJIOTUH, YeleHanpasieHHoe
paseumue BHYTPEHHUX YOEXKJEHUH JIMYHOCTH Ha OCHOBE KIIIOUEBBIX IIEHHOCTEH U
UCTOPUYECKUX  Tpaaului pa3BUTHUSA OHOJIOrNYECKOr0o 3HAHUS, 20MOBHOCb u
cnocobHocmb OOYUAIOUIUXCS  PYKOBOJICTBOBAThCSI B CBOEH  JEATENBHOCTH LIEHHOCTHO-
CMBICIIOBBIMU YCTAaHOBKaMH, MPUCYHIMMH CHCTEME OMOJIOTMYECKOTO OOpa30BaHUS, HAIUYUE
NpaBoCoO3HAHUsL SKOJIOTHUECKOI KYJIBTYPBI, CHOCOOHOCIU cmagums 1eNn u CTPOUTH
KU3HEHHBIC IIaHBbI.

JIM4HOCTHBIE PE3YJbTAaThl OCBOEHUS IPOTpaMMbl MO OHMOJOTMHM JIOCTUTAIOTCS B EIUHCTBE
y4eOHOM U BOCIUTATENHHOMN EATEIHbHOCTH B COOTBETCTBUU C TPAJUIIMOHHBIMU POCCUHCKUMU
COLIMOKYJIbTYPHBIMH, UCTOPHUECKUMHU U TYXOBHO-HPABCTBEHHBIMU IIEHHOCTSMH, IPUHSITHIMU B
oOlIecTBe MpaBWJIaMd M HOPMaMU IMOBEICHHS U CIOCOOCTBYIOT MpOIECcCaM CaMOTIO3HAHUA,
CaMOBOCIIMTAHUSl U CAaMOPA3BUTHUSA, PA3BUTHUS BHYTPEHHEH MO3UIIUU JTUYHOCTH, TATPUOTU3MA U
YBO)KEHUS K 3aKOHY M IPABOIOPSIKY, YEIOBEKY TPYAa M CTapiieMy MOKOJIEHHIO, B3aUMHOIO
yBaXKEHUS, OEpeKHOTO OTHOIIEHHS K  KyJIbTYPHOMY HAcIeAUI0 U TPaJUIUsAM
MHOTOHALMOHAJIBHOrO Hapoaa Poccuiickon denepannu, NpUpoIe U OKPYKArOLIEH cpene.
JIM4HOCTHBIE pPE3YNbTAaThl OCBOEHUS ydeOHOro mpenmeTra «bHONOTHS» MOMKHBI OTpa)kaTh
TOTOBHOCTh M CLIOCOOHOCTH 00yUaroNuXxcsi pyKOBOACTBOBATHCA CPOPMUPOBAHHON BHYTPEHHEH
MO3MIMEN JIMYHOCTH, CHUCTEMOW LIEHHOCTHBIX OPHEHTALMi, TO3UTHUBHBIX BHYTPEHHUX
yOeXIeHU, COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSM POCCHUUCKOTO OOIIeCTBa,
pacuIMpeHne KU3HEHHOTO OMBITa M ONBITA ACSITEIBHOCTA B MPOIECCE PeaTn3alui OCHOBHBIX
HaIpaBJIEHUW BOCIIUTATENbHOM I€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpakaaHCcKOro BOCIMTAHUS

c(hOpPMUPOBAHHOCTH TPAKIAHCKONM MO3UIMH 00yUaroIerocs Kak akTUBHOTO M OTBETCTBEHHOTO
YJieHa POCCUICKOTO 00IIeCTBa;



OCO3HAaHUE CBOUX KOHCTHTYUMOHHBIX TIpaB W OOsA3aHHOCTEH, YBaXEHHE 3aKOHA U
IIPaBOIIOPSIIKA;

TFOTOBHOCTb K COBMECTHOW TBOPYECKOW JAEATEIbHOCTH IPU CO3JAAHUU YUYEOHBIX IPOEKTOB,
pelneHny yueOHBIX U MO3HABATEIBHBIX 33/a4, BHIIOJHEHUH OMOJIOTMUECKUX IKCIIEPUMEHTOB;
CIOCOOHOCTh OIPENEIATh COOCTBEHHYIO MO3UIMIO TT0 OTHOIIEHHIO K SIBICHUSIM COBPEMEHHOU
KW3HU U OOBACHATH €6;

YMEHHUE YUUTHIBATh B CBOMX JEUCTBUAX HEOOXOIMMOCTb KOHCTPYKTHBHOI'O B3aUMOJEHCTBUS
JIOAEH € pasHbIMU YOEXKIEHUSAMHU, KyJbTYPHBIMH LIEHHOCTSIMU U COLIMAJIbHBIM I10JIO)KEHUEM;
FOTOBHOCTb K COTPYAHHUYECTBY B IIPOLIECCE COBMECTHOTO BBINOJIHEHMS] y4YEOHBIX,
MO3HABATEIbHBIX U MCCIEA0BAaTENbCKUX 3a7ay, YBaXUTEIBHOTO OTHOLIEHUS K MHEHHIO
OTIOHEHTOB NP 00CYX/IEHNUU CIHOPHBIX BOIIPOCOB OMOJIOTMYECKOTO COJIEPIKAHNS;

TOTOBHOCTH K TYMaHUTapHOMN U BOJOHTEPCKON JESITENbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIUTAHMSI:

c(hOpMUPOBAHHOCTh POCCHUHCKON TPaX)TAHCKON MJIEHTUYHOCTH, TMAaTPUOTHU3MA, YBAKECHHUS K
CBOEMY HapoJly, 4YyBCTBAa OTBETCTBEHHOCTH Iiepea PoAMHON, ropJOCTH 3a CBOM KpaH, CBOIO
PomuHy, CBOM A3BIK M KyJIbTYpy, MPOINIOE M HACTOSLIEE MHOTOHAMOHAJIBHOIO HApoJa
Poccun;

LIEHHOCTHOE OTHOILIEHHWE K MPUPOJAHOMY HACJIEIHIO M MaMSITHUKAM HPUPOJbI, JOCTHKEHHSIM
Poccuu B Hayke, HCKyCCTBE, CLIOPTE, TEXHOJIOTHSX, TPYIIE;

CIIOCOOHOCTh OLIEHHMBATh BKJIAJ POCCHICKUX YYEHBIX B CTAHOBJICHHE U Pa3BUTHE OHUOJIOTHH,
MMOHUMAaHMs 3HAa4YeHHs] OHOJOTMM B TO3HAHMU 3aKOHOB MPHUPOJIBI, B >KM3HH YelOBEKa U
COBPEMEHHOTO OOIIECTBA;

uaeiHast yoexxJ€HHOCTb, TOTOBHOCTh K CIYXEHHIO U 3auuTe OTeuecTBa, OTBETCTBEHHOCTH 32
ero cynp0y;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

OCO3HaHUE AYXOBHBIX EHHOCTEN POCCUICKOrO HAPOIa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TIOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallMI0 W NPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTUPYSICh Ha
MOpaIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH;

OCO3HaHHKE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMUMBOTO OYAyILIEro;

OTBETCTBEHHOE OTHOILEHHWE K CBOMM POJHUTENSIM, CO3/IaHUIO CEMbU HA OCHOBE OCO3HAHHOTO
MPUHATHS LICHHOCTEW CEMEWHOM KU3HU B COOTBETCTBUU € TPaAULIUAIMHU Hapo0B Poccuu;

4) 3CTeTHYECKOr0 BOCIUTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYash ICTETUKY ObITa, HAYYHOTO M TEXHHUYECKOIO
TBOPUYECTBA, CIIOPTA, TPYy/1a, OOIIECTBEHHBIX OTHOIICHHIA;

IIOHMMAaHHUE YMOLIMOHAIBHOTO BO3JEHCTBHSI dKUBOM MPUPOJBI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPAKEHHUIO B Pa3HbIX BHUJIAX UCKYCCTBA, CTPEMJICHHUE IIPOSBIISATH Ka4eCTBA
TBOPUYECKOM JINYHOCTH;

5) pusnyeckoro BocnuTaHus, OPMHPOBAHMUS KYJbTYPbI 310POBbSI M IMONHOHAIHLHOIO
Os1aronosyqus:

MOHMMAaHUE M pean3alys 370pOBOro M 0Oe3omacHoro obpasa XHU3HH (370pOBOE MHUTAHUE,
COOJII0/ICHNE TUTHEHNYECKUX MTPABUI M HOpPM, COATaHCUPOBAHHBIN PEKUM 3aHATUN M OTIIbIXA,
perynsipHass (Qu3MYEcKas AaKTUBHOCTH), OEpPEKHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOILIEHHS K COOCTBEHHOMY (PM3UUECKOMY U IICUXUUYECKOMY 3/I0POBbIO;

MOHMMaHHE IIEHHOCTH MPAaBUJ UHAWBUAYATBHOTO U KOJUIEKTUBHOTO 0€3011aCHOTO MOBEJCHHUS B
CUTYalUsX, YTPOXKAIOLIUX 310POBBIO U XKU3HU JIIOJEH;



OCO3HAHME TIOCJIECJICTBUM M HENPHUSATUS BPEIHBIX TMPUBBIYEK (YIOTPEOJICHHUS aJKOTOJIs,
HapKOTHUKOB, KYpPEHUS);

6) TPy10BOT0 BOCIIUTAHUSI:

TOTOBHOCTb K TPYIly, OCO3HAHHE IEHHOCTH MacTEepPCTBa, TPYAOIr00ue;

TOTOBHOCTh K AKTUBHOM JAESTEIBHOCTH TEXHOJIOTMUECKOM M COLMAJIbHOW HaIpPaBIEHHOCTH,
CIIOCOOHOCTh ~ MHUIIMUPOBATh, IUTAHUPOBATH H  CAMOCTOSATEIBHO  BBIMOJHATH  TaKYIO
NEeSITeTbHOCTB;

WHTEpPEC K pa3IMuHbIM cdepaMm MnpodecCHOHATBHON ACSITEIBHOCTH, YMEHHUE COBEpIIAThH
OCO3HAHHBIH BEIOOp Oymymel mpodeccruu U peanr30BbIBaTh COOCTBEHHBIC KU3HECHHBIC TIIAHBI;
TOTOBHOCTb U CITIOCOOHOCTH K 00pa30BaHUIO U caMOOOPa30BAHHIO HA TIPOTSHKEHUU BCEH KU3HM;
7) 3K0JIOrHYeCKOr0 BOCIIUTAHMS:

9KOJIOTUYECKH IIeJIeCO00pa3HOEe OTHOIIEHUE K TPHUPOJE KaK MCTOYHUKY KU3HH Ha 3emie,
OCHOBE €€ CYyIIIECTBOBAaHUS,

TOBBIIIICHUE YPOBHSI OKOJOTHYECKOW KYJIbTYpHl: TPHOOPETEHHE OTNbITa TUIAHHUPOBAHUS
MOCTYIKOB W OIICHKH WX BO3MOXKHBIX TIOCIICJICTBUMN TSI OKPY>KAIOIIEH CPEJIbl;

0CO3HAHUE TJIOOATBHOTO XapaKTepa KOJIOTHIECKUX MPOOJIEM U MyTeH MX PEIICHHUS;
CIOCOOHOCTH HCIIOJIB30BaTh MPHOOpETaeMble TIPU U3YUCHHH OMOJIOTUM 3HAHUS W YMEHUS MPHU
pereHun TpoOJieM, CBSI3aHHBIX C PAIMOHAIBHBIM PHUPOJIONOIL30BaHUEM (COOIIOICHHE
MpaBUJI TIOBEJICHUSI B NPHUPOJC, HAMPABJICHHBIX HAa COXPAHCHHE PABHOBECHUS B IKOCHUCTEMAX,
OXpaHy BUJIOB, SKOCUCTEM, OHOChEpPHI);

AKTUBHOE HEMPUATHUE ACUCTBHI, MPUHOCAIIMX BpEJ OKPYKAIOIIEH MPUPOIHON Cpele, yMEHue
MIPOTHO3UPOBATh  HEOJIArONpUSTHBIE  SKOJOTMYECKHE TOCHEACTBHS  MPEeANPUHUMAEMbIX
JNEWCTBUN U MPEIOTBPAIIATH UX;

HaJIM4YuMe Ppa3BUTOTO SKOJOTHYECKOIO MBIIUICHUS, 3KOJOTHYECKOM KYJIbTYpHI, OIIBITA
NEeSITeIbHOCTH  AKOJIOTUYECKOW  HampaBiICHHOCTH, YMEHHUS PYKOBOJCTBOBATbCSI HUMH B
M03HABATEIbHONW, KOMMYHHMKATHMBHOM W COLMAIbHOM NpPAaKTHKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKON JeSITENbHOCTU HKOJIOTUYECKOI HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUS:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKM U OOIECTBEHHOM MPaKTHUKH, OCHOBAaHHOTO Ha JAMAajore KyJlbTyp, CIHOCOOCTBYIOILIEIO
OCO3HAHHUIO CBOET0 MECTA B MOJUKYIHTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YHTATEIbCKOW KYyJIbTYphl KaK CpeJICTBAa B3aUMOJICHCTBUS
MEXIY JIFOJIbMU U TIO3HAHUS MUPA;

MOHUMaHHe CHelMuPUKU OUOJOTUM KaKk HayKd, OCO3HaHus e€ poiu B (HOpMHUPOBAHHUU
pallMOHATILHOTO ~ HAyYHOTO  MBIIUICHUS, CO3JaHMHM  IIEJIOCTHOTO  TpeACTaBiieHus 00
OKpPYKaIoIlleM MHUpE KaK O €IUHCTBE MPHUPO/IbI, UeIOBEKa U O0IIEeCTBA, B MO3HAHUU MTPUPOTHBIX
3aKOHOMEPHOCTEH U pPelIeHrnu IpobiieM COXpaHeHHUs! IPUPOTHOTO PAaBHOBECHS;

yOeXAEHHOCTh B 3HAUYMMOCTH OHOJOTHMH Il COBPEMEHHON NMBHUIU3ALMU: OOECTeueHus
HOBOTO YPOBHSI Pa3BUTHsI MEIUIIMHBI, CO3JaHNUE MEPCIEKTUBHBIX OMOTEXHOJIOTHUN, CIIOCOOHBIX
pemath pecypcHble MpoOIeMbl pa3BUTHS YEIOBEUYECTBA, MIOMCKA IMyTeH BBIX0/a U3 TTI00ATHHBIX
JKOJIOTHYECKUX TMpobieM U oOecreyeHHs TMepexoJa K YCTOWYHMBOMY  Pa3BHUTHIO,
paIMoOHaILHOMY HCITOJIB30BAHHIO MPHUPOJIHBIX PeCypcoB U (JOPMUPOBAHUIO HOBBIX CTAHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYCHUU OHONOTWYECKUX 3HAHWW B MESAX MOBBIMICHUS OOIIeH
KYJIbTYPbl, €CTECTBEHHO-HAYyYHOW TPAMOTHOCTH, KaK COCTaBHOW dYacTu (DYHKIMOHAIBLHOMN
IPaMOTHOCTH O0yJaromuxcs, GopMUPYEMO MPU U3yUYEHUU OHOJIOTHH;



IIOHMMAHUC CYIIHOCTU MCTOAOB IIO3HAHHA, MHCIIOJIB3YEMbIX B CCTCCTBCHHBLIX HaAyKaX,
CIOCOOHOCTH HCIOJB30BAaTh NOJy4aeMble 3HAHMUA Uil aHajdu3a U OOBSICHEHHS SBICHHN
OKPYKAIOIIEr0 MHpa W MPOUCXOIANIMX B HEM WM3MCHCHHIA, YMEHUE JelnaTh OOOCHOBAaHHBIC
3aK/IIOYCHUA Ha OCHOBC HAYYHBIX q)aKTOB U UMCHOIIUXCA OAaHHBIX C LCJIbIO IMOJIYYCHUS
AOCTOBCPHBIX BBIBOAOB,

CIIOCOOHOCTh CAMOCTOSATENIFHO UCIIOIB30BaTh OMOIOTNYECKUE 3HAHUS ISl peIIeHUs IPo0IIeM B
PCAITBbHBIX JKU3BHCHHBIX CUTyallUAX;

OCO3HAHHE IIEHHOCTUM HAY4YHOM JESTEIbHOCTHU, T'OTOBHOCTh OCYILIECTBIISITh HPOEKTHYIO H
HCCIIEN0BATENBCKYIO NEATEIbHOCTh HHAUBUAYAILHO U B TPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTb K HENPEPhIBHOMY OOpa30oBaHMIO M CaMOOOpa30BaHMIO, K
AKTUBHOMY IIOJIYYCHHUIO HOBBIX 3HaHMH 1O OHOJOTMH B COOTBETCTBHU C JKU3HEHHBIMU
MOTPEOHOCTSAMHU.

METAINIPEIMETHBIE PE3YJIbTATHI

MeTtanpeMeTHbIe Pe3yabTaThl OCBOCHHUS Yy4eOHOTO TmpeaMera «BHONOTHS» BKIFOYAIOT:
3HauYuMble i1 (OPMUPOBAHMUS MHUPOBO33PEHUS OOYYAIOMIMXCA MEXAUCHUIUIMHAPHBIE
(MeXTIpeIMETHBIE) OOIICHAYYHBIC TOHSTHS, OTPAKAIOIINE IIEOCTHOCTh HAYYHOW KapPTHHBI
MI/Ipa 158 CHeIII/I(l)I/IKy METOJ0B IIO3HaHMHA, I/ICHOJ'H)?;yeMBIX B €CTCCTBCHHBIX HayKax (BeH_[eCTBO,
JHEprus, sSBJICHUE, TPOIIECC, CUCTEMa, HAyYHBIH (DAKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, WCCICIOBaHUe, HAOIIOACHUe, W3MEPEHUE, OKCIEPUMEHT W JIPYTHE);
YHHUBEpCAIbHBIC y4eOHBIC NEHCTBUS (ITO3HABATEIbHBIC, KOMMYHHUKATUBHBIC, PETYJISTHBHBIC),
obecrieunBaronue  GopmMupoBaHue  (PYHKIMOHAIBHOW TpPaMOTHOCTH M COIHAIBHOM
KOMIIETCHIIMM OOYYaIoIUXCs; CIIOCOOHOCTh OOYy4arolUXCsl HMCIOJb30BaTh OCBOCHHBIC
MEXIMCIHUILTHHAPHBIC, MUPOBO33PEHYCCKUE 3HAHUS W YHUBEPCAIbHBIC Y4eOHBIC NCHCTBUS B
MMO3HABATEILHOW U COIMAIBHOMN MPAKTHKE.

B pesymprate wu3ydeHHsS OWOJIOTMM Ha YpPOBHE CpEIHEro oOImero oOpa3oBaHHS Y
oOyuaromierocs Oyayr chopMHpOBaHbI IIO3HABATEIbHBIC YHHUBEPCAIbHBIC yueOHBIC JCHCTBHS,
KOMMYHHMKATHBHBIC YHHBEpPCAJIbHBIC YUCOHBIC JCHCTBHUS, PETYJISTHBHBIC YHHBEpPCAIbHbBIC
ydeOHBIC JCHCTBHSI, COBMECTHAS JICATCIIBHOCTD.

MertanpeaMeTHbIe pe3yabTaThl OCBOSHHS MPOTPaMMbl CPETHETO 00IIEro 00pa3oBaHusl JOJIKHBI
OTpaxkath:

OBJajieHHe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMH 1€HiCTBUAMM:

1) 6a3oBbIe JIOrHYECKHE TeHCTBHUS:

CaMOCTOSITENIbHO  (hOpMyNTUpOBaTh M  aKTyaJHM3UpoBaTh MpobIeMy, paccMaTpuBaTh &
BCECTOPOHHE;

WCIOJIb30BaTh MPU OCBOCHUM 3HAHUI MPHEMBI JIOTHYECKOTO MBIIUIEHUs (aHalIM3a, CHUHTE3a,
CpaBHEHHMsI, KiacCUpHUKaluu, OO0O0OIIeHUS), PaCKPBIBAaThb CMBICH OHOJOTHYECKUX TMOHSITUN
(BBLIENATH UX XapaKTepHbIC MPU3HAKU, YCTAHABINBATH CBS3U C APYTUMU TOHATHUSIMH);
ONpEeNEeNATh LEH AESITeIbHOCTH, 33/1aBasi MapaMeTPhbl U KPUTEPUU UX JOCTUKEHHUS, COOTHOCUTH
pe3ynbTaThl IEATEIbHOCTH C IOCTABJICHHBIMU LESIMU;

WCIO0JIb30BaTh OMOJOTUYECKHE MOHITHS sl 00ObSICHEHUs (DAKTOB U SBJICHUI KUBOU MTPUPOIBI;
CTPOUTH JIOTHYECKHE DPACCYXACHUS (MHAYKTUBHBIC, JNEIyKTHBHBIC, 1O aHAJOTHH), BBISIBISATH
3aKOHOMEPHOCTH U MPOTHBOPEUHUS B pACCMATPUBAEMBIX SIBICHUSIX, (POPMYIUPOBATH BHIBOABI U
3aKJII0YCHHUS;



IIPUMEHATh CXEMHO-MOJICIBHBIE CPEACTBA Ui IIPEACTABIICHUS CYIIECTBEHHBIX CBS3€H H
OTHOIICHUHA B M3y4aeMbIX OMOJIOTMYECKHX OOBEKTaX, a TaKKe MPOTHBOPEUMI pa3sHOTO poja,
BBISIBJICHHBIX B PA3JIMYHBIX HHPOPMALMOHHBIX HCTOYHHUKAX;

pa3pabarbiBaTh IJIaH PELICHUs MPOOIEMbl ¢ Y4ETOM aHAIM3a UMEIOIIUXCS MaTepHaJbHBIX U
HEMAaTEpHUAJIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTUBBI B JIE€ATEIBHOCTb, OLICHMBAThb COOTBETCTBHE PE3YJIbTATOB LEJAM,
OLICHUBATh PUCKHU IIOCIIEACTBUH IEATEIBHOCTH;

KOOPJIMHUPOBAaTh M BBHIIOJHATH pabOTy B YCIOBMSX PpEalbHOrO, BUPTYAJIBHOTO H
KOMOMHHPOBAHHOTO B3aUMOJCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE MPU PELICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe HCCJIENOBATEIbCKHE IeHCTBHS:

BIIQJICTh HABBIKAMH Y4eOHO-MCCIIEAOBATEIBCKOM ¥ TIPOSKTHOW JEATEIHHOCTH, HaBBIKAMHU
paszpenieHus mpooaeM, CIOCOOHOCTHIO  TOTOBHOCTBIO K CAMOCTOSITEIIbHOMY MTOUCKY METOI0B
PEIICHHUA MPAKTUYCCKUX 3aJa4, IPUMCHCHHIO PA3JIMYHbIX METOJ0B IMO3HAHUA,

HCIIOJB30BaTh pa3jldHbIC BHABI JACATCIBHOCTH II0 IIOJYUYCHHMIO HOBOI'O 3HAHUA, €TI0
MHTEpIpeTay, IpeoOpa3oBaHUIO0 U MPUMEHEHUIO B YY4EOHBIX CUTYaIUSAX, B TOM YHUCIE IpU
CO3JaHUN y‘-Ie6HI)IX N COUAJIBHBIX ITPOCKTOB;

dbopmMupoBaTh HAYYHBIM THI MBIIUICHHUS, BJIAJ€Th HAYYHOM TEPMHUHOJOTHEH, KITFOUEBBIMHU
MOHATUSMHU B METOJIAMH;

CTaBUTh W (QOpMyIHUpOBaTH COOCTBEHHBIC 3a7aul B 0Opa30BATEIbHOW NEATEILHOCTH H
KU3HCHHBIX CUTYaIUsIX;

BBISIBJISITH TPUYHHHO-CJICJICTBEHHBIC CBSI3H U aKTyaJIH3UPOBATh 3a/1auy, BBIJIBUTATh THIIOTE3Y ¢
pelieHus, HaXOJWUTh AapryMEHTHI Ul JOKa3aTelbCTBA CBOMX YTBEPXKICHHIA, 3a]aBaTh
napaMeTphl U KPUTEPHH PEIICHHUS;

aHAJTM3UPOBATh MOJYYCHHBIC B XOJIC PEUICHUS 3a/Ia4H PE3YJIbTaThl, KPUTHUECKH OIICHUBATh UX
JOCTOBEPHOCTb, TPOTHO3UPOBATHh U3MEHEHHE B HOBBIX YCIIOBUSX;

JIaBaTh OIICHKY HOBBIM CHTYaIUsIM, OIICHHBATh IPUOOPETEHHBII OTIBIT;

OCYIIECTBIISITh IIEJICHATIPABJICHHBI TIOMCK TIEPEHOCAa CPEACTB M CHOCOOOB JICWCTBHUS B
po(HEeCCHOHABLHYIO CPEY;

yYMETh TIEPEHOCUTh 3HAHUS B IO3HABATEIBHYIO M MPAKTUYCCKYIO 00JIACTH JKU3HEACATEIIEHOCTH;
yYMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MMPEIMETHBIX 00J1aCTei;

BBIJIBUTaTh HOBBIC HJICH, MPEIaraTh OPUTHHAIBHBIC ITOJXObI U PEIICHHSI, CTABUTH MIPOOIEMBI
Y 3aJ1a4¥, JOMYCKAIOIINE aIbTEPHATUBHBIC PEIICHUSI.

3) pabora ¢ nngopmanmeii:

OpUEHTUPOBATHCSI B PA3IUYHBIX HCTOYHHMKAX HH(OpManuu (TekcTte ydeOHOro mocoowus,
Hay4YHO-TIONYJISIPHOM JTUTEepaType, OMOJIOTHYECKUX CIIOBApSAX U CIIPABOYHUKAX, KOMIBIOTEPHBIX
06a3ax JaHHbIX, B VIHTepHeTe), aHaIM3UPOBATHh HH(POPMAILMIO pa3IMYHBIX BHUIOB U (opm
NPEJCTaBICHUS, KPUTUUECKU OLIEHUBATh €€ TI0CTOBEPHOCTh M HEMPOTUBOPEUUBOCTD;
¢dbopMynupoBaTh 3ampockl M TPUMEHATh pa3jIdyHble METOJbl MpPH TIOUCKE U O0TOOpe
Ouonornyeckoit nHGopMaIm, He0OXOIMMOM /7S BHITIOJTHEHUS y4eOHBIX 3aa4;

npuoOpeTaTh OMBIT HCHOJB30BaHUA HH(POPMALMOHHO-KOMMYHUKATHUBHBIX — TEXHOJIOTHH,
COBEpILEHCTBOBATh KYJIbTYpPY aKTUBHOT'O HCIOJIb30BAHUS PA3ITHMUHBIX IOMCKOBBIX CHCTEM;
CaMOCTOSAITEIbHO ~ BBIOMpaTh  ONTUMaJbHYIO (OpMy MpEACTaBICHHS  OHOJIOTHYECKOi
uHpopMmanuu (cxembl, rpaduKy, TuarpaMMbl, TaOIUIbI, PUCYHKU U IpYTOe);



MCIOJb30BaTh HAYYHBIH s3bIK B KAueCTBE CpPEIACTBA INpU paboTe C OHOJOTHYUECKOM
HH(bOpMaI.[HeﬁZ MNPUMCHATH XUMHUYCCKUC, @HSHHGCKI/IG U MaTEMaTHYCCKUEC 3HAKU U CHUMBOJIBI,
dbopmynel, abOpeBHATYypy, HOMEHKIATYpy, HCIOIL30BaTh M TPeoOpa3oBBIBATH 3HAKOBO-
CHUMBOJIMUECKUE CPEIICTBA HATIISAHOCTH;

BJIAJIETh HABBIKAMHU PACIIO3HABAHMS M 3alIMTHI HH(YOPMAIUK, HHPOPMAITMOHHON 0€3011acHOCTH
JIMYHOCTH.

OByajieHHe YHMBEPCAIbHBIMH KOMMYHHKATHBHBIMH e CTBUSIMU:

1) o6menmue:

OCYIICCTBJIATE KOMMYHUKAIIUU BO BCEX C(i)ean JKU3HH, aKTUBHO Y4YaCTBOBATb B JUAJIOIC HUJIN
JMCKYCCHHM TIO CYIIECTBY O0OCYyXmaeMoil Tembl (yMEHHE 3alaBaTh BOTPOCHI, BBICKAa3bIBATh
CYXKACHHUA OTHOCHUTCIIBHO BBIIIOJHCHUSA npez[naraeMoﬁ 3aaa4d, YUYUTBIBATb HHTCPECBI U
COTJIaCOBAHHOCTD MO3ULUHI APYIMX YYACTHUKOB JAMAJIOTA WIN JUCKYCCHH);

pacrio3HaBaTh HeBepOAJIbHBIE CPEJCTBAa OOIICHMS, TIOHUMATh 3HAYEHHE COIMAJIBHBIX 3HAKOB,
MMpEAIOCBIJIOK BOSHUKHOBCHU A KOH(i)J'H/IKTHI)IX CI/ITyaHI/If/Il, YMETb CMATYATH KOH(i)J'II/IKTI)I " BECTHU
TIEPETOBOPHI;

BIIAIETh PA3JIMYHBIMU cioco0aMu OOIIEHUS M B3aMMOJEHCTBHS, TOHUMATh HaMEpPEHUs IPYTUX
JIOZIe, TPOSBIATH YBaXKHUTEIbHOE OTHOIIEHHE K COOECeHHKY M B KOPPEKTHOH (opme
(bopMyITHPOBATh CBOM BO3PAKECHHUS;

pa3BEPHYTO | JIOTHYHO M3J1araTh CBOIO TOYKY 3PEHHSI C UCTIOIb30BaHUEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAasl 1eATeIbHOCTD:

MOHUMAaTh M HCIOJB30BATh MPEUMYIIECTBA KOMAHIHOW W WHAWBUAYyAIbHOW pabOTHI MpHU
perieHur OMOJIOTUYECKOU MpoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh TPUMEHEHHUS TPYIITIOBBIX
(dhopM B3anMOICHCTBHS MPU PEIICHUN YIE€OHOM 3a/1a4u;

BBIOMpAaTh TEMAaTHKy W METOJbI COBMECTHBIX NEHCTBUH C YYETOM OOIIUX HHTEPECOB U
BO3MOJKHOCTEH Ka)KJOTO YiICHA KOJUICKTHBA;

MPUHUMATh IEJIM COBMECTHOU JEATEIBHOCTH, OPraHU30BbIBATh M KOOPAWHUPOBATH JCHCTBUS
mo e€ JOCTIKCHHIO: COCTABIIAATh IUIAH JCHCTBUH, pacnpelelsiTh PoJid ¢ Y4ETOM MHEHHU
YYaCTHHUKOB, O0CY)KIaTh Pe3y/IbTaThl COBMECTHON paOOTHI;

OIICHUBATh KAa4eCTBO CBOErO BKJIAJa M KAXKJOTO YYAaCTHHKA KOMaHIbl B OOIIMH pe3ysibTaT IO
pa3pabOTaHHBIM KPUTEPHSIM;

npe/ylaraTh HOBBIC MPOCKTHI, OLEHHBATh HJCH C TIO3WUIMH HOBU3HBI, OPUTHHAILHOCTH,
MPAKTUIECKON 3HAUNMOCTH;

OCYIIECTBIISITh MMO3UTHBHOE CTPATETUYECKOE MOBEIACHUE B PA3JIMYHBIX CUTYAIUSIX, MPOSBISATH
TBOPYECTBO U BOOOpaKEHUE, ObITh MHUITHATHBHBIM.

OBJiajleHNe YHUBEPCATbHBIMH PeryJITHBHBIMH J€iiCTBUSIMU:

1) camoopranu3amnus:

HCIIOJIb30BaTh OHOJOTUYECKUE 3HAHUS IS BHISBJICHHS TPOOJIEM M UX PEIICHHS B )KU3HCHHBIX U
y4eOHBIX CUTYAITHSIX;

BBIOMpATh Ha OCHOBE OHMOJIOTHUECKMX 3HAHWU IIEJIEBbIE M CMBICJIOBBIE YCTAHOBKH B CBOMX
JEHCTBHUSAX M MOCTYNKAX MO OTHOIIECHHIO K YXHBOH MPUPOJE, CBOEMY 30POBBIO U 3J0POBBHIO
OKPY)KaIOIINX;

CaMOCTOSITEIbHO ~ OCYIIECTBIIATh [MO3HABATEILHYIO JIESITEIbHOCTh, BBISBIIATH MPOOJIEMBI,
CTaBUTh W (HOPMYTHpPOBATH COOCTBEHHBIE 3a7add B O0Opa30BATEIbHOW JEATCIHHOCTH U
KM3HEHHBIX CUTYAIHSX;



CaMOCTOSITEIbHO COCTaBJISATh IUIAH pEIIEHHs MPOOJeMbl C Y4ETOM MMEIOIIUXCS PECYpCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M MPEINOYTCHUA;

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacimpATh paMK1 y4eOHOTO peMeTa Ha OCHOBE JIMYHBIX MPEANOUTECHUN;

JIeTIaTh OCO3HAHHBIN BHIOOD, apIYMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTD 32 PEIICHNUE;
OILICHUBATh IPUOOPETEHHBIN OTIBIT;

crocoOCTBOBaTh ()OPMHUPOBAHUIO W TPOSIBICHUIO INMHPOKOH JPYIAMIMU B Pa3HBIX 00JaCTAX
3HAHMM, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KyJIbTYpPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

AaBaTb OHLCHKY HOBBIM CHTyallUssM, BHOCHUTb KOPPCKTUBBI B JACATCIBHOCTH, OLCHHUBATH
COOTBETCTBUE PE3YJIBTATOB LEIISIM;

BJIaACTh HaBbIKaMU MO3HaBaTEIbLHON pe(i)J'IGKCI/II/I KaK OCO3HaHUA COBEPIIACMBbIX I[eﬁCTBHfI n
MBICJIUTEIBHBIX MPOLIECCOB, X PE3YIbTATOB U OCHOBAHMM, UCHOJIb30BaTh NMPUEMBI pediiekcun
JUIS OLIEHKU CUTYalllH, BBIOOpA BEPHOTO PELICHHUS;

YMETHh OUCHHUBATH PUCKHU U CBOCBPEMCHHO INPUHUMATL PCIICHUA MO0 X CHUKCHHIO,

NIPUHUMATh MOTHUBBI U a@pT'YMEHTHI IPYTUX IIPU aHAJIA3E PE3YIIbTATOB JESATEIbHOCTH;

3) npuHsATHE CeOS M APYIUX:

MIPUHUMATD ce0sl, MIOHUMAasi CBOU HEJAOCTAaTKU U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX MPU aHAINU3E PE3yJIbTaTOB ACITEIbHOCTH;
MpU3HABaTh CBOE MPABO U MPABO APYrUX HA OMINUOKY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUH IPYTOro YelloBeKa.

INPEIMETHBIE PE3YJIBTATbBI

[IpenmeTHbie pe3yNnbTaThl OCBOCHHS COJCpXKaHUs YydeOHOro mnpeamera «buosorus» Ha
yrIIyONEHHOM YPOBHE OpPUEHTHUPOBAHBI Ha oOecrieueHne PO UIBHOTO
00y4eHus ooydaroruxcs onongorun. OHU BKIFOYAIOT: crieliupUUYECcKre sl OMOJIOTUY HayJIHbIS
3HaHUS, YMEHUSI U CIIOCOOBI JEHCTBUU 10 OCBOCHHUIO, MHTEPIPETAIMH U TNPEOOpPA30BAHHIO
3HAHUH, BUJBI JICATEIILHOCTH TI0 TOJYYCHUIO HOBBIX 3HAHHMHA W WX MPUMEHEHUIO B Pa3IMYHBIX
y4eOHBIX, a TaKKe B PpEAIbHBIX JKU3HEHHBIX CHUTyalusx. IIpeaMeTHbie pe3yabTaThl
MPEJCTABIICHBI TI0 T0/IaM H3y4YCHUSI.

[IpenMeTrHbie pe3ynbTaThl OCBOCHMs ydeOHoro mpeamera «buosnorus» B 10 knacce NOMKHBI
OTpa)xaTh:

chOpMUPOBAHHOCTh 3HAHWM O MECTE€ M POJM OMOJIOTMM B CHCTEME €CTeCTBEHHBIX HayK, B
(hOpMHUPOBAaHUH €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B TMO3HAHUHM 3aKOHOB TMPHUPOIBI U
pelieHnd TpoOJieM pPalMOHAIBHOTO TMPUPOIOIONB30BaHMS, O BKJIAAE POCCHUCKUX U
3apyO0eKHBIX YUEHBIX B pa3BUTHE OMOJIOTHUH;

BIIQJICHUE CHCTEMON OHONOTWYECKHMX 3HAHUHM, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOIIHE
OMONIOTUYECKHE TEPMHUHBI M TOHATHS (KU3HB, KIETKA, OpPraHM3M, MeTa0OoJIu3M, TOMEOCTas,
caMOpEeryJslMs, CAMOBOCIIPOU3BEACHUE, HACIIEICTBEHHOCTb, U3MEHYMBOCTh, POCT U Pa3BUTHE),
ouonormueckue Tteopuu (knerouyHas teopust 1. llIBanna, M. lllneiinena, P. Bupxona,
XpOMOCOMHasi Teopusi HacneacTBeHHOcTH T. Moprana), yuenus (H. 1. BaBuioBa — o nieHTpax



MHOT000pa3usl U MPOUCXOXKICHUS KYIbTYPHBIX PACTEHUI ), 3aKOHBI (€IUHOOOpa3Hs MOTOMKOB
MEPBOr0  TMOKOJICHUS, PpACHICIUICHUSI, YUCTOTHI TaMeT, HE3aBUCUMOTO HAacJIeI0BaHUS
I'. Mennensi, rOMOJIOTHYECKUX PsIIOB B HacieAcTBeHHOM wu3meHuuBocTd H. WM. BaBuiosa),
MPUHLHUIIBI (KOMIUIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMHU METOJaMU HAYYHOTO II0O3HAHMS, HCIIOJIB3YEMbIX B OHOJIOTHMYECKHX
HCCIICIOBAHUSX KUBBIX O0BCKTOB (OTIMICAHHE, U3MEPECHHE, HAOIIOICHIE, SKCIIEPHUMEHT);
YMEHUE BBIJCIATH CYIICCTBEHHBIE NPH3HAKU: BUPYCOB, KIETOK MPOKAPUOT M IYKAPHUOT,
OJIHOKJICTOYHBIX ¥ MHOTOKJICTOYHBIX OPraHU3MOB, B TOM YHCIie OaKkTepwii, rpuOOB, paCTCHHIA,
YKUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB U CHCTEM OPraHOB PACTCHHI, )KUBOTHBIX, YETIOBEKA,
MPOIIECCOB JKU3HEACATENLHOCTH, TMPOTEKAOIMMX B OpraHU3MaxX pPacTeHUM, >KUBOTHBIX H
YeJloBeKa, OMOJOrMYecKHUX IMpolleccoB: oOMeHa BemecTB (MeTabonM3M), MpeBpaIleHUs
SHEpruM, OpOKEHHUs, aBTOTPOPHOrO M TETEPOTPO(HOTO THUIOB NHUTAHUA, (POTOCHHTE3A H
XeMOCHHTE3a, MUTO3a, Mel03a, TaMeTOTeHe3a, SMOpHOreHe3a, MOCTIMOPHOHATILHOTO Pa3BUTHS,
Pa3MHOKEHHMS], UHIMBUIYAJIbHOTO Pa3BUTHSI OpraHn3Ma (OHTOTE€HE3a), B3aUMOJICHCTBUS T€HOB,
reTepo3uca, UICKyCCTBEHHOTO 0TO0Da;

YMEHHE YCTAaHABJIMBATh B3aUMOCBS3M MEXJYy OpraHoOMJaMu KJIETKH W HUX (QYHKIHUIMHU,
CTPOCHHEM KJIETOK Pa3HBbIX TKaHEH W WX (DYHKIMSIMHU, MEXKIY OpPraHaMH U CUCTEMaMHU OPTaHOB
Yy pacTeHMH, KUBOTHBIX M YEJOBEKa W WX (YHKIUAMH, MEXKJIYy CHCTEMaMH OpPraHOB U MX
GYyHKIUSIMH, MKy dTamaMu OOMEHa BEIIeCTB, dTallaMHU KJIETOYHOTO IMKJIA W >KU3HEHHBIX
LUKJIOB OPraHU3MOB, 3TalaMd ASMOPHOHAIBLHOTO pa3BUTHSA, TEHOTUIOM U (PEHOTHIIOM,
(dhenoTumnom u GhakropaMu cpeabl OOUTaHNS,

YMEHHE BBIABIATh OTIMYUTEIbHBbIE NPU3HAKK JKUBBIX CHUCTEM, B TOM YHCIE pacTEHHI,
KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIUE apTyMEHTHI, OHOJOTMYECKYI0 TEPMHUHOJIOTHIO H
CUMBOJIUKY JIJIS I0Ka3aTeIbCTBA POACTBA OPTaHU3MOB Pa3HbIX CUCTEMATHUYECKHUX TPYIIIL;
yYMEHHE pellaTh OWOJIOTMYECKHE 3aJayH, BBIABIATH NMPUUMHHO-CIEICTBEHHBIE CBSI3H MEXIY
HCCIIeTyeMbIMU OMOJIOTMYECKUMHU MIPOLIECCaMU M SBJICHUSMH, J€JaTh BBIBOJbI U IPOTHO3bI HA
OCHOBAHUU TMOJYYCHHBIX PE3YJIbTATOB;

YMEHHE BBINOJIHATH Ta0OpaTOpHbIE U MpaKTUYECKUE paboThl, COONMI0NATh MpaBuia mnpu padore
C y4eOHBIM | JIA0OPATOPHBIM 00OPYIOBAHHEM;

YMEHHE BBIJIBUTATh TUTIOTE3bI, TPOBEPSITh UX IKCIEPUMEHTAIBHBIMU CPEICTBAMU, (HOPMYIUPYS
1[eJIb UCCIIEI0BaHNs, aHATM3UPOBATD MOJIyYeHHBIEC PE3YAbTAThl U A€TaTh BHIBOJIbI;

YMEHHME YYacTBOBATb B Yy4eOHO-HCCIIEAOBATENbCKON padoTe MO0 OHOJOTHH, 3KOJOTHUH U
MEJHIIMHE, MTPOBOAMMON Ha 0a3ze IIKOJBHBIX HAYYHBIX OOIIECTB, M MyOJIMYHO MPEICTABIATH
MOJIy4YE€HHBIEC PE3YIbTaThl HA YYCHUUECKUX KOH(PEPEHIIUSX;

YMEHHE OLIEHWBATh dTHYECKHUE ACIEeKThl COBPEMEHHBIX MCCIEIOBAaHUN B 00NACTH OHOJOTHH H
MEIUINHB (KIOHHPOBAHHE, HCKYCCTBEHHOE OIUIOJIOTBOPEHUE, HAMPABICHHOE HW3MEHEHUE
Te€HOMa U CO3/IaHue TPAHCTEHHBIX OPTraHU3MOB);

YMEHHE OCYIIECTBISITh OCO3HAHHBIA BHIOOp Oynayied mnpodeccruoHaNbHON AeATeIhHOCTH B
obrmacT OHMONOTHUHM, METUIMHBI, OHOTEXHOJIOTUH, BETEPUHAPHH, CEIbCKOTO XO3SICTBa,
MUIIEBOM TMPOMBIIUICHHOCTH, YIAyONsTh TO3HABATENbHBI WHTEpEC, HANpaBIICHHBIM Ha
OCO3HAHHBII BBIOOP COOTBETCTBYIOIIEH Tmpodeccnn U MPOAODKEHHE OHOJOTHYECKOTO
00pa3oBaHUs B OPTaHU3ALUAX CPEAHETO MPOPECCHOHATBHOTO U BHICIIEr0 00pa3oBaHMsL.



[IpeameTHbie pe3ynbTaThl OCBOCHHS yueOHOTO mnpenmera «buonorus» B 11 Knacce NOJIKHBI
OTpaxarb:

c(OPMHUPOBAHHOCTh 3HAHMKA O MeCTE€ U POJU OHOJOTMHM B CHUCTEME ECTECTBEHHBIX HAyK, B
(OpMUpPOBAaHUN COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHUHBI MHpA, B TO3HAHUH 3aKOHOB
MPUPOJBI U PELIEHUH 3KOJOTMYECKUX IPOOJIEM YeIOBEYECTBA, & TAKXKE B PEIICHUU BOIPOCOB
paMOHATBFHOTO TPUPOAOTOIB30BaHUs, W B (OPMHUPOBAHMM IICHHOCTHOTO OTHOIIEHHS K
npupoje, OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHHCKHX W 3apyOeKHBIX YUEHBIX-OHMOJIOTOB B
pa3BuTHE OHOJIOTHH;

YMEHHUE BIAJIETh CUCTEMOW OHOJIOTMYECKUX 3HAHUM, KOTOpas BKIIIOYAET ONPEIENICHUS U
MMOHMMAaHHE CYIIHOCTH OCHOBOIIOJIAralolUX OHOJIOTUYECKUX TEPMUHOB U TMOHATUH (BUL,
JKOocucTeMa, Ouocdepa), Ouonornyeckue Teopun (dBoroIMOHHAs Teopus Y. JlapBuHa,
CUHTeTHUecKass Teopus sBostouun), yueHus (A. H. CeBeproBa — o myTsX U HamnpaBiIeHUSIX
somonuy, B.W. Bepnagckoro — o Ouocdepe), 3akoHbl (F€HETHUYECKOTO PaBHOBECHS
Jbx. Xapnu u B. BaiinGepra, 3apogsimeBoro cxoicrsa K. M. bspa), npaBuna (MunnMyma
1O. JInbuxa, 5sKOJOTHYECKOM NHpaMUIbl BSHEPruu), rumnoresbl (rumoresa «mupa PHK»
V. I'unGepra);

yMEHHE BJIa/J€Th OCHOBHBIMH METOJaMH HAy4YHOrO TIO3HAHMS, MCIOJIb3YEMbIMU B
OMOJIOTMYECKUX MCCIEI0OBAHUAX >KUBBIX OOBEKTOB M D3KOCUCTEM (OMHMCaHUE, H3MEPEHHUE,
HaOJI0/IeHNE, SKCTIEPUMEHT), CII0OCOOAMHU BBISBICHHS] U OIICHKH aHTPOIOTEHHBIX U3MEHEHU B
HIPUPO/IE;

YMEHUE BBIIEISTH CYLIECTBEHHbIE IIPU3HAKU: BUJOB, OMOI€0I[EHO30B, SKOCUCTEM U Onocepsl,
CTaOMJIN3UPYIOILETO, JBYDKYILETO u pa3phIBarOLLETo €CTECTBEHHOTO otbopa,
QJUIONATPUYECKOTO M CHUMIIATPUYECKOTO BHUA000pa30BaHMs, BIMAHUSA JABWXKYIIHUX CHII
9BOJIIOLIMM HAa T€HO(OHJ MOMYJIALUHU, MPUCIOCOOIEHHOCTH OPraHU3MOB K cpeie OOMTaHus,
YyepeloBaHMUsl HANpPaBICHUH 5SBOMIOLMH, KpPyroBOpOTa BEUIECTB U IOTOKA HHEPrUu B
IKOCHUCTEMAX;

YMEHHUE YCTaHaBJIMBAaTh B3aMMOCBSI3U MEXK]y MPOLIECCAaMH 3BOJIOLMH, IBMKYLIUMH CHIIAMHU
aHTPOIIOre€He3a, KOMIIOHEHTAMHU pPa3JIMYHbIX SKOCHUCTEM M IPUCIOCOOJICHUSMH K HHUM
OpraHU3MOB;

YMEHHUE BBIABIATh OTJIMYMTENIbHBIE MPU3HAKHU JKUBBIX CHCTEM, MPHUCIIOCOOIEHHOCTh BUJOB K
cpeae oOWTaHUA, AOMOTHMYECKUX M OMOTHYECKUX KOMIIOHEHTOB 3KOCHCTEM, B3aMMOCBS3EH
OpPraHu3MOB B COOOIECTBAX, AaHTPOIIOI'€HHBIX U3MEHEHH B SKOCHCTEMaX CBOEH MECTHOCTH;
YMEHHUE HCIOJIb30BaTh COOTBETCTBYIOLINE AapryMEHThI, OMOJOIMYECKYI0 TEPMUHOJIOTHIO U
CHUMBOJIMKY JUIf JIOKa3aTeJbCTBA POJICTBA OPraHU3MOB pa3HBIX CUCTEMATHYECKUX TPYMIL,
B3aMMOCBSI3U OPIaHU3MOB U Cpelbl OOUTaHMs, €IMHCTBA YEJIOBEUECKUX pac, HEOOXOAUMOCTH
COXpaHEeHHs MHOrooOpasusi BUIOB M SKOCHCTEM KaK YCIOBHUS COCYIIECTBOBaHMS HPUPOIBI U
4eJI0BEYECTBA;

YMEHHUE pelaTh OMOJIOTMYECKHE 3aJa4M, BBISBIATH HMPUYMHHO-CICIACTBEHHBIE CBA3M MEXIY
HCCIIelyeMbIMU OMOJIOTMUECKUMH MPOLECCaMU U SBJICHUSMH, JeIaTh BBIBOJbI U MPOrHO3bI HA
OCHOBAHUU TOJY4YEHHBIX PE3YJIbTATOB;

YMEHHUE BBITIOJIHATH TAOOPATOPHBIE U MPaKTHYECKHe paboThl, COOII0AATh MpaBuiIa MpU padboTe
C y4eOHBIM U Ja00paTOpPHBIM 000PYIOBAHUEM;

YMEHHUE BBIJIBUTATh TUIIOTE3bI, IPOBEPATh UX IKCIIEPUMEHTAILHBIMHU CPEICTBAMH, (POPMYIUDPYS
LIeJ1b UCCIIE0BAaHNUS, AHAJIM3UPOBATH MOJIyYEHHBIE PE3YIbTATHl U AETIATh BBIBOBL;



yMEHHE Yy4acTBOBAaTh B Y4E€OHO-HCCIIEIOBATENBCKOM paboTe Mo OHOJOTHH, SKOJOTHH U
MEAULMHE, TPOBOJIMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, W IyOJIMYHO IPEICTABISATH
MOJIyYEHHBIE PE3yIbTAThl HA YIEHUYECKUX KOH(DEPEHIHIX;

YMEHHE OLICHUBATh FMIIOTE3bl U TEOPUHU O IMPOUCXOKIECHUH JKU3HH, YEJIOBEKA U YEIIOBEUECKUX
pac, 0 IMpUYMHAX, MOCIEACTBHSIX M CHOCO0AaX MPEAOTBPALICHUS TIOOATBHBIX M3MEHEHHHA B
ouocdepe;

YMEHHUE OCYHIECTBISTh OCO3HAHHBIA BHIOOp Oymymieidl mpodeccnoHaTbHON AEATENHHOCTH B
oOmactd  OHMOJNOTHH, OKOJIOTUH, MPHUPOJOIOIH30BAHMSA, MEIUIMHBI, OWOTEXHOJIOTHH,
IICUXOJIOTUH, BETEPUHAPUH, CEJIbCKOTO XO3SIMCTBA, MUILEBOM IPOMBILUIEHHOCTH, YIIIyOJsATh
M03HABATEIbHBI HHTEpEC, HaINpaBJICHHBI Ha OCO3HAHHBIM BBIOOP COOTBETCTBYIOILEH
npodeccud U TPOJOJLKEHHE OWOJOTHYECKOTO O0O0pa3oBaHUS B OPraHU3AIUsAX CpPEIHEro
po¢heCcCHOHAIBHOTO M BBICIIIET0 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

Ne HaumeHoBaHue pa3aeioB u

n/m  TeM NporpamMmmsbl

1 buonorus kak Hayka

2 JKuBbie cucTeMbl U UX U3yUEHUE

3 Buonorus kiaeTku

4 XuMH4ecKasi OpraHusanus
KJICTKHU

) Crpoenue u GyHKINU KIETKU

6 OOmMeH BelecTB U MpeBpaIicHue
SHEPTHUH B KIIETKE

7 HacnencrBennas nngopmanus u
peanmzanusi €€ B KIIETKE

8 JKn3HEeHHBIN UK KIETKH

9 Crpoenue u GyHKIIUN
OpraHu3MOB

10  Pa3MHOXeHUE U pa3BUTHE
OpraHu3MOB

11  T'enerwka — Hayka o
HACJIECJICTBEHHOCTH U
M3MEHYHBOCTH OPraHU3MOB

12 3akoHOMEpHOCTH
HACJIEJICTBEHHOCTH

13  3aKOHOMEPHOCTH U3MEHUYHUBOCTH

14  T'eHeTnka 4uejloBeKa

15  Cenekiust opraHu3MoB

16  BuortexHonorus u
CHUHTETHYECKAs] OMOJIOrUs

17 PesepBHOe Bpems

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

KoandecTBO 9acoB

Bcero KoHTpoJibH.

padoThI

N N -

10

e}

IIpakTHy.
padoThbI

0.5

1.5

0.5

0.5

13

DJIeKTPOHHbIE
(uu¢posrIe)
o0pa3oBaTejibHbIE

pecypchbl



11 KJIACC

Ne

HaumenoBanue pa3xaejioB U TEM

/1 MporpamMMsl

10

11
12

3apoK/IeHUE U pa3BUTHE
9BOJIIOLIMOHHBIX MTPEACTABICHUN
B Omosorun

MukposBontonus u eé
pe3yJIbTaThl

MakposBomronus u e€
pe3ynbTaThl

[IpoucxoxneHue u pa3Butue
YKU3HU Ha 3emMiie

[IpoucxoxneHue yenoBeka —
aHTPOIIOTEHE3

DKOJIOTHS] — HayKa O
B3aMMOOTHOIICHHUAX OPTaHN3MOB
Y HaJJOPraHU3MEHHBIX CUCTEM C
OKpYyKarollen cpenou

Opraau3Mebl ¥ cpesia OOUTaHUS
DKOJIOTHS BUJIOB U MOIYJISIIUAN

DKO0JIOTHS COOOIIECTB.
DKONOTHYECKUE CUCTEMBI

buocdepa — rimodanbHas
IKOCHCTEMA

UenoBek U OKpyKarolas cpeaa

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

KoandecTBO 9acoB

Bcero KoHTpoJibH.

padoThI

14

15

10

12

102 O

DJIEeKTPOHHbIE
(uudgposbie)
o0pa3oBaTejibHbIE

pecypchbl

IIpakTuy.
padoThbI

1.5

0.5

1.5
0.5
0.5

7.5
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