MUHUCTEPCTBO NPOCBELEHUS POCCUCKOM ®EJIEPALIAUA

MunucrepcTBo oopazoBanusi CapaToBcKoOil 00J1aCTH

KannHuHcknii MyHHIMNIAJIBbHBINA paiion CapaToBcKoiil 00J1acTH

MBOY "COI c. CeprueBka Kanununckoro paiiona'

PACCMOTPEHO YTBEPX/JIEHO

Ha 3acenanun Hupexrop
NeJarornyecKoro CoOBeTa

H.B.JlaTeirnna

[TpoTokoi Ne 1

oT «28» aBrycra 2024 . OT «28» aBrycra

J1aTbIrMHa
HaTtanbAa
Bnagummnpo

BHa
PABOYASI IPOTPAMMA
(ID 5582012)

yueOHoro npeamera «buosorus. Yriy0jeHHbI YPOBEHD)

s ooygaromuxcs 10 —11 xmaccos

c.CeprueBka 2024

ITpukas Ne 144-oc

2024 r.

Mopnvcaro undpoBoit NoAKCHIo: flatbiruHa Hatanos
BragumuposHa

DN: c=RU, st=Capatosckan o6nacrb, |=c. Cepruesra,
title=pupextop, o=MYHULIANANbHOE BIOMKETHOE
OBLUEOBPA30BATE/IbHOE YUPEX/EHWE "CPEAHSAA
OBLUEOBPA3OBATE/IbHAA LUKOJIA C.CEPTVIEBKA
KAZIMHIHCKOTO PAVIOHA CAPATOBCKOM

OBNACTI",
1.2.643.100.3=120B3035343532353930313535,

1.2.643.3.131.1.1=120C363430323031393839323539,
il i ru, gi =Hatanba

BnapMMMPOBHa, sn=TlatbiruHa, cn=NabiruHa Hatanba

BnapMMUpoBHa

[lara: 2024.09.15 09:34:55 +04'00'




MMOACHUTEJIBHAS 3AIIMCKA

[Iporpamma no yue6HOMY Tmipeamety "buonorus" (manee - 6uosiorusi) Ha
YpOBHE cpeqiHero obiiero oopa3zoBanus paspadorana Ha ocHoBe DenepanbHOro
3akoHa oT 29.12.2012 Ne 273-®3 «0O06 ob6pazoBanun B Poccuiickoii
Oepneparun»y, GI'OC COO, Konueniuu mnpenogaBaHus Y4eOHOTO IpeameTa
«buonoruss» M OCHOBHBIX MOJOXEHUM (denepanbHO pabodeil MporpaMmbl
BOCITUTAHUSI.

VYueOubiii mpenmer «buonorus» yrnmyonénnoro ypoBHs usyudenus (10-11
KJIAcChl)  SIBISIETCS. OJAHMM M3  KOMIIOHEHTOB TMpPEeJAMETHOM  o0yactu
«EctecTBeHHO-HayuyHble npeamMeTsl». CormacHo mnonoxeHusm DPI'OC COO
npoduibHble y4eOHbIE NpPEIMEThl, H3y4yaeMble Ha YriayOJIEHHOM YpOBHE,
SBJISIIOTCS criocoboM audepeHimanuu oOy4eHus: Ha ypOBHE CpeHEro oOIero
o0pa3oBaHus U TPHU3BaHBl OOECHEUYUTH MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM
o0lMM, CpeIHUM OOIIMM, CPEAHUM MPOPECCHOHATBHBIM M  BBICIIUM
oOpa3zoBaHueM. B To ke BpeMs KaKIbli U3 3TUX Y4E€OHBIX MPEAMETOB JIOJKEH
ObITh ~OpPUEHTHUPOBAaH HA NPHUOPUTETHOE pEIICHHE O00pa3oBaTENIbHBIX,
BOCIHUTATENIbHBIX W Pa3BUBAIOIIMX 3a/1ay, CBS3aHHBIX C MpoQopUeHTaLUEH
oOydJamImmxcs MW CTUMYJIMPOBAHMEM HWHTEpeca K KOHKPETHOW obyactu
HAyYHOTO 3HAHHWA, CBSI3aHHOTO C OWOJNOTHEl, MEIMIIMHOW, DKOJIOTHEH,
NICUXOJIOTHEHN, CHOPTOM HJIM BOSHHBIM JIEJIOM.

[Iporpamma mo yue6HOMy npenmMety "buonorusa" maér mpeacraBiieHHE O
IeJM U 3a/la4ax M3ydeHusi yuyeOHoro mpeameta «buosorus» Ha yriayOnéHHOM
ypOBHE, ompenenseT o0s3aTebHOe (MHBAPUAHTHOE) MPEIMETHOE COJIEpKaHHeE,
€ro CTPYKTYpUpPOBAHHUE IO pa3jieliaM W TeMaM, PACIpeeeHHe IO Kiiaccam,
PEKOMEHYeT IMOCJIeI0BaTEeIbHOCTh U3YUYCHHsI YYEOHOro Marepuana ¢ y4EToM
MEXIPEAMETHBIX U BHYTPUIPEIMETHBIX CBS3€H, JIOTMKH Y4eOHOro Impoliecca,
BO3pPACTHBIX OCOOCHHOCTEH oOydamommuxcsa. B mporpamMmme 1o Ouoioruu
peain30BaH MPUHIUI NPEEMCTBEHHOCTH C H3Y4YE€HHEM OMOJIOrMH Ha YPOBHE
OCHOBHOTO o0miero oOpa3oBaHus, Omaromaps dYemMy MPOCMATPUBACTCS
HAIpaBJICHHOCTh Ha TMOCIEAyIoIlee pa3BUTHE OUOJIOTHYECKUX 3HAHUHU,
OpPUEHTUPOBAHHBIX HA (POPMHUPOBAHUE €CTECTBEHHO-HAYYHOI'O MHUPOBO33PEHHS,
HKOJIOTMYECKOr0 MBIIUIEHUS, NMPEACTaBICHUI O 3J0pOBOM 00pa3e *U3HH, HA
BOCIIMTAHHE OEPEKHOr0 OTHOIICHHUS K OKpYyKaromiedl mnpupoaHoit cpene. B
[IpOrpaMme Mo OMOJIOTUH TaK)Ke MOKa3aHbl BO3MOYKHOCTH y4eOHOTO MpeameTa
«buonorus» B peanuzanuu TpeboBanuit PI'OC COO k mIaHUPYEMbIM
JUYHOCTHBIM, METAINpPEJAMETHBIM M TMPEAMETHBIM pe3yJbTaTaM OOydYeHUS U B



GbopMUPOBaHUM OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIBHON JEATEIbHOCTH
0o0y4Jaromuxcs Mo OCBOCHUIO COJIEpKaHUS OMOJIOTMYECKOro 00pa3oBaHUs Ha
YPOBHE CPEeIHEr0 00IIero 00pa3oBaHuUs.

VYueOuniii npeamer «buosorus» Ha ypOBHE CpeAHEro  oO0IIero
oOpa3oBaHus 3aBepliaeT OHOJIOrMYecKoe o0pa3oBaHME B  IIKOJE U
OPUEHTHPOBAH Ha PACIHIMPEHHUE U YIIIyOJeHHE 3HAHUN 00Yy4YaroImmXcs O KUBOU
MPUPOJAE, OCHOBAX MOJEKYISIPHOM M KJIETOYHON OHMOJIOTMHU, SMOPUOJIOTHH U
OMOJIOTUM PAa3BUTHS, TCHETUKU, CEJICKIIUU, OMOTEXHOJOTHH, SBOJIOIMOHHOTO
YUEHUS U IKOJIOTHH.

N3yuenne yueOHOro mnpenmera «buosorus» Ha yriryOJIeHHOM YpOBHE
OPUEHTHPOBAHO Ha TMOJTOTOBKY OOYYArONIUXCS K MOCIEAYIONIEMY MOJYYEHHUIO
OMOJIOTMYECKOTO  00pa3oBaHMsi B By3aX M  OpraHu3alUsxX CpeaHEro
npodeccuoHanbHOoro obpazoBanus. OCHOBY €ro cojep>KaHus COCTaBIsET
cucTeMa OMOJIOTUYECKUX 3HAHUM, MOJIYYCHHBIX MPU U3YYCHUU 00YYarOIIMMUCS
COOTBETCTBYIOIIMX CHUCTEMATHYECKUX pa3jJeioB OWOJOTUM HA ypPOBHE
OCHOBHOTO oO01ero obpasoBanus, B 10—11 kiaccax 3TH 3HAHUS TOJYYarOT
pasButHe. Tak, paciiupeHsl U YriIyOJIeHbl OMOJIOTMYECKHE 3HAHUS O PACTECHUSX,
KUBOTHBIX,  rpubax, OakTepusix,  OpraHu3Me  4YellOBeKa, 001X
3aKOHOMEPHOCTSIX ~ KU3HHU, JIOMIOJHUTEIbHO BKJIIOYEHBI  OHOJIOTHUECKHUE
CBEJICHUS TPUKIATHOTO M T[OMCKOBOIO XapakTepa, KOTOpPhlE MOXKHO
UCIIOJIb30BaTh KaK OPUEHTUPHI [UIsl TOCIEAYyIoIIero BeiOOpa mpodeccuu.
Bo3morkHa Takxke MHTErpamusi OMOJOTMYEeCKUX 3HAHHM C COOTBETCTBYIOIIMMU
3HAHUSIMU, TOJYYEHHBIMH OOYYaIOIIMMUCS TPU U3YYCHUH (DU3UKHU, XUMHH,
reorpaduu ¥ MaTEeMaTHKHU.

Crpyktypa mporpamMMmbl mo ydeOHoMy mnpeamety "buomorus" oTpakaeT
CHUCTEMHO-YPOBHEBBI U HBOIONMOHHBIA TMOAXOABl K H3YyYEHUIO OHOJIOTHH.
CornacHo WM, H3y4yarOTCSi CBOWMCTBA M 3aKOHOMEPHOCTH, XapaKTEpHbIC IS
KUBBIX CUCTEM PA3HOI'0 YPOBHS OpPraHHU3allMM, SBOJIOLNN OPTraHUYECKOTO MUpPa
Ha 3emiie, COXpaHEHHsI OUOJOTMYECKOr0o pa3HooOpas3usi 1uranetsl. Tak, B 10
KJIacCe H3y4yaloTCSl OCHOBBI MOJEKYJISIPHOM M  KIETOYHON OWOJIOTUH,
AMOPHUOIOTUU ¥ OMOJIOTHH Pa3BUTHSI, TEHETUKU M CEJICKIINH, OMOTEXHOJIOTHH U
CUHTETHYECKOW OWOJOTHH, aKTYaIH3UPYIOTCS 3HAHUS OOYyYaromuxcs II0
OoTaHWKEe, 300J0THHM, aHAaTOMHH, Gu3nonoruu uyenoBeka. B 11 kmacce
M3Y4ar0TCs SBOJIOIIMOHHOE YUEHHE, OCHOBBI HKOJIOTHUU U YUEHUE 0 Onocdepe.

VYuebnuwiii npenmer «buonorus» npuszBaH 00€CHEUYUTh OCBOCHUE
oOy4JaromuMucs OUOJIOTUYECKUX TEOpPUM M 3aKOHOB, WJEH, MPUHIIMIIOB H



MpaBWI, JISKAIMUX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHUHBI
MUpa, 3HAaHUH O CTPOECHUH, MHOTOO0Opa3uu U OCOOCHHOCTSAX KJIETKU, OpraHu3Ma,
MOTYJISIINN, OUOIIEHO3a, SKOCUCTEMBI, O BBIJAIOIINXCS HAYYHBIX TOCTHKCHHSIX,
COBPEMCHHBIX  WCCIICJOBAHUSAX B  OHWOJOTHM, TPHUKIAAHBIX  aCIEKTax
Owonornyeckux 3HaHWH. J[g9 pasBuUTHS W TOANEpKAHHWS ~ HMHTEpeca
oOydaromuxcs K  OHOJIOrMM  Hapsily €O  3HAUUTEIbHBIM  00BEMOM
TEOPETUYECKOTO MaTepuajia B COJCPKAHWHM TPOTpaMMBl IO OHOJIOTHHU
NIPEyCMOTPEHO 3HAKOMCTBO C WCTOpWEH CTAHOBIICHUS W Pa3BUTHS TOW WIIH
WHOW 00J1acTH OHMOJIOTHH, BKJIQJOM OTCUECTBEHHBIX M 3apyOCI)KHBIX YUEHBIX B
pEIICHNE BAXKHEUITNX OMOJOTHYCCKUX U IKOJIOTHYECKUX MPOOJIeM.

Ilens wu3ydenuss ydeOHOTO TmpeameTa «buonorus» Ha yriIyOJIEHHOM
ypOBHE —  OBJaJCHUEC OOYYArONIMMHUCSA 3HAHUAMH O  CTPYKTYpHO-
(GYHKIIMOHAIBHOW ~ OpPraHW3allid  JKMBBIX CHCTEM pPa3HOTO paHra W
NPHOOPETCHUE YMEHUN MCITOIh30BaTh 3TH 3HaHMS B (DOPMUPOBAHUM MHTEpECa K
onpenenéHHol 007acTH TPOPECCUOHATBHON JEATEIBHOCTH, CBSI3aHHOW C
Owojorvel, WM K BBIOOPY Y4YeOHOro 3aBEACHHS JUIS  TPOJOJDKEHUS
OMOJIOTNYECKOTO 00pa30BaHMS.

JocTwkenue 1enu u3ydeHus: ydeOHoro mnpeamera «buonorus» Ha
yriay0iaE€HHOM YpOBHE 00ECIIEUNBACTCS PEIICHUEM CIIEAYIOIMNX 3a/1a4:

OCBOCHHE OOYyYaIOIIMMHCS CUCTEMBbl OHMOJOTMYECKUX 3HAaHUM: 00
OCHOBHBIX OHOJIOTHYECKUX TEOpUSX, KOHIEMIHUAX, THUIIOTe3aX, 3aKOHaX,
3aKOHOMEPHOCTSIX M TPaBWJIAX, COCTABJISIONIMX COBPEMEHHYIO E€CTECTBEHHO-
HAy4YHYI0O KapTUHY MHpa; O CTPOEHUH, MHOT000pasvu M OCOOCHHOCTAX
OMONOTUYECKUX CUCTEM (KJIETKa, OpraHu3M, MOIYJALMs, BUI, OMOTreOleHO03,
ouocepa); O BBIIAOIMMXCA OTKPHITUSX U COBPEMEHHBIX HCCIECAOBAHHIX B
OMoJIorNH;

O3HAKOMJICHHE OOYyYalOIUXCS C METOAaMU TO3HAHHS >KUBOW TPUPOJIBIL:
MCCJIEIOBATEILCKUMH METOJIaMU  OMOJIOTHYECKUX HAayK (MOJEKYISIpHOW U
KJIETOYHON OMOJIOTUH, SMOPHOJIOTUM U OWONOTHUU pPAa3BUTHS, TEHETHUKUA U
CEJICKIIUU, OWOTEXHOJOTMU W CHUHTETHYECKOM OWOJIOruHU, NaJCOHTOJIOTHH,
OKOJIOTHH); METOJIaMH  CAaMOCTOSITEIbHOTO  TIPOBEICHUS  OHWOJOTHYECKUX
HCCJIeIOBaHW B JabopaTopud W B Tpupojae (HaOmroAcHUE, H3MEpEHHE,
HKCIIEPUMEHT, MOJICTTUPOBAHHE);

OBJIaJIcHNE OOYyYaIOIMUMHCS YMEHUSMU: CaMOCTOATEIHLHO HAXOUTh,
aHAM3UPOBATHh M MCTOJIL30BaTh OMOIOTHYECKYIO MH(OPMAIUIO; TIOIH30BATHCS
OMOJIOTMYECKON TEPMHUHOJOTHUENH U CUMBOJIMKOM; YCTAHABIMBATh CBSI3b MEXIY



pa3BuUTHEM OWOJOTUM U COLUAIBHO-)KOHOMHUYECKUMH M SKOJIOTHYECKUMU
npoOJjieMaMu 4eJIOBEYECTBA; OLEHUBATh MOCJEACTBUSL CBOEH NESATEIBLHOCTH IO
OTHOIICHUIO K OKPY’KaloIllell MpUpoaHON cpelie, COOCTBEHHOMY 3I0POBBIO U
3I0POBBIO  OKPYXKAIOIIUX JItOJAei; O0OOCHOBBIBaTH U  COONIIOAATH  MEpHI
npouIakKTUKKN UH(PEKIUOHHBIX 3a00J€BaHUM, MpaBUja MOBEACHUS B MPUPOJIE
u obOecrieyeHuss 0€30MaCHOCTH  COOCTBEHHOW  KU3HENCSITEIBHOCTH B
Ype3BbIYAMHBIX CHUTYalMsIX TMPUPOJHOTO M  TEXHOTEHHOTO  XapakTepa,;
XapaKTepU30BaTh COBPEMEHHbBIC HAYYHBIE OTKPBITHS B 00J1aCTH OMOJIOTHH;

pa3BuTHEe Yy  OOydYarONIUXCS  MHTCJUICKTyIbHBIX M TBOPYECKUX
CIOCOOHOCTEM B TpOIECCE 3HAKOMCTBA C BBIJAIOIIUMUCS OTKPBITUSIMU U
COBPEMEHHBIMU HCCIICIOBAHUSIMU B OMOJIOTHH, PEIIaEMBbIMU €10 MpobJieMamu,
METO0JIOTHEH OMOJIOTMYECKOTO UCCIIeJIOBAHUS, MIPOBECHUS
OKCTIIEPUMEHTAIBHBIX ~ MCCJICAOBAHUN, PpEIICHHS OWOJIOTHYECKUX  3ajad,
MOJICTUPOBAHUS OMOJIOTHIECKUX 0OBEKTOB M MPOIIECCOB;

BOCITUTAHKE y 00YyYaIOMMXCsl IEHHOCTHOT'O OTHOIICHUSI K YKUBOM MPUPOJIC
B IIEJJIOM MU K OTACIHbHBIM €€ OOBEKTaM U SBJICHHAM; (HOPMUPOBAHUE
9KOJIOTUYECKOM, TEHETHYECKOW TPaMOTHOCTH, OOIIEH KyJIbTyphl MOBEICHHUS B
MPUPOJIEC; UHTETPALIMN €CTECTBEHHO-HAYUHBIX 3HAHUM;

npuoOpeTeHne OOydYaroIUMUCS KOMIIETCHTHOCTH B  PallMOHAIBHOM
IPUPOIOTIONIH30BAHUH (COOJTIOZICHNE TIPaBHJI TMOBEJICHHUS B TPHUPOE, OXPAHBI
BUJIOB, JKOCHUCTEeM, Ouochepbl), COXpaHEHHWHU COOCTBEHHOT'O 3J0POBbI U
3MI0POBBS  OKpYXKAalOImUX  JiroAaed  (coOmomeHuss Mep  NpodUIaKTHKU
3a00JIEBaHHUIA, oOecrieueHue 0€30I1acHOCTH YKU3HEIEATEILHOCTH B
YPE3BhIYANHBIX CUTYAIUAX OIPUPOJTHOTO M TEXHOIEHHOI'0 XapaKTepa) Ha OCHOBE
UCITOJIb30BaHMS OMOJIOTUYECKUX 3HAHWW U YMEHHUH B TTOBCETHEBHOM JKM3HU,

CO3JaHWe YCIOBUW JJIi OCO3HAHHOTO  BbIOOpa  OOyYaromIMMUCS
WHAUBUYaJTbHON o0pa3zoBaTeIbHOM TPAEKTOPHUH, CIIOCOOCTBYIOIICH
MOCJIEYIONIEMY MPOPECCHOHAIIBHOMY CaMOOIPEIEICHNI0, B COOTBETCTBUU C
WHIUBUIYabHBIMU UHTEPECAMH U MIOTPEOHOCTSIMHU PETHOHA.

OOmiee 4YHWCIO YacoB, OTBEJACHHBIX Ha W3y4YeHHE OHWOJOTUHM Ha
YTIIyOJICHHOM YPOBHE CpeJHero oomero oopasoBanus, cocrapisier 204 yaca: B
10 xnmacce — 102 yaca (3 yaca B Heneno), B 11 kmacce — 102 yaca (3 yaca B
HEJIEJIO).

OT60p opraHu3armoOHHBIX (OPM, METOJIOB M CPEJCTB O0YUCHUS OMOJIOTHHI
OCYLIECTBIISIETCS C YUYETOM CHEUU(PUKHA €ro COJIepKAHUS U HAMPABICHHOCTH Ha



MPOJOJDKEHUE OMOJIOTMYECKOro O00pa3oBaHUS B OpraHu3alUsX CpPeIHEro
po¢eCCUOHANILHOTO U BBICIIIETO 00pa30BaHUS.

OO0s3aTenpHBIM  yCIOBUEM MpU OOy4YeHHHM OWOJIOTMM Ha YIIIYOJIEHHOM
YPOBHE SIBIISIETCS MPOBEACHHUE JTA0OPATOPHBIX U MpakTUyeckux padot. Takxke
ydyactie  OOydYaromMXCs B BBIIOJHEHMM  MPOEKTHBIX M y4eOHO-
HCCJIEeI0BATENbCKUX paldOT, TeMaTHKa KOTOPBIX OINpEIENseTCs] Y4YUTEJIeM Ha
OCHOBE HUMEIOIIUXCSA MaTEepPUAIbHO-TEXHUUYECKUX PECYpCOB M  MECTHBIX
OPUPOIHBIX YCIOBHIA.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Coneprxanue mporpamMMsbl, BBIJICIICHHOE KYPCUBOM, HE BXOJAUT B MPOBEPKY
rocyJaapcTBeHHou utorosoit arrectauuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemenHass Ouoyiorusi — KOMIUIEKCHass Hayka. Kparkas wucropus
pa3BuTusa Ouoyioruu. buosiormyeckue HaykKu M H3ydaeMble UMHU TPOOJIEMBI.
dOyHAaMEHTaJIbHbIC, TMPUKIAAHBIE M TMOWCKOBBIE HAyYHBIE MCCIEAOBAHUS B
OuoJioruy.

3HaueHue OWoOJIOTMM B (POPMHUPOBAHMHM COBPEMEHHOM €CTECTBEHHO-
Hay4YHOUW KapTuHbl mupa. [Ipodeccuu, cpsizanHbie ¢ Ouosnoruei. 3HaueHUe
OMOJIOTMM B TPAKTUYECKOW JEATETbHOCTH YEJIOBEKAa: MEIHUIIMHE, CEIIbCKOM
X035CTBE, MPOMBIILICHHOCTH, OXPaHE MPUPO/IBI.

JdemoHcTpanumn

[Toptpersi: Apucrtorens, Teodpact, K. Jlunne#, XK. b. Jlamapk, Y.
Hapsun, VY. I'apseii, I'. Mennens, B. U. Bepunanckuu, 1. II. [TaBmos, U. N.
MeunukoB, H. W. Basunos, H. B. Tumodees-Pecosckuii, JIx. Yorcon, O.
Kpuk, 1. K. bensies.

Tabnuuel u cxembl: «CBsi3b OMoONIOTMM € APYTMMH Haykamu», «Cuctema
OMOJIOTMYECKUX HAYKY.

Tema 2. 7)KuBble cucTeMbl U UX U3yUYeHHE

XKuBbie cuctembl Kak mpeaMmer uzydeHusi Omonoruu. CBOMCTBA >KUBBIX
CUCTEM: E€JUHCTBO XUMHUYECKOTO COCTaBa, AUCKPETHOCTh U IEJIOCTHOCTb,
CJIO)KHOCTh U YTNOPSIAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpraHU3alusl,
CaMOBOCIPOU3BECHUE, PA3IPaAKUMOCTh, U3MEHUUBOCTD, POCT U Pa3BUTHE.

YPpOBHM OpraHu3aldd >KHUBBIX CHCTEM: MOJEKYJISPHBIM, KIETOYHBINH,
TKAHEBbI, = OPraHU3MEHHBIM,  MOMYJISALMOHHO-BHUIOBOW,  3KOCHCTEMHBIN
(bmoreoneHoTnyeckmii), omochepHbiii. IIporeccrl, MpoucxoAsNIue B >KUBBIX
cucreMax. OCHOBHbIE MpHU3HAKU KUBOro. JKu3Hb Kak (opMa CylieCTBOBAHUS
marepuu. Haykn, wusydaromuye KuUBbIE CHCTEMBI Ha Pa3HbIX YPOBHAX
OpraHu3aIyu.

Nzyuenue xuBbIx cucteM. MeTtonbl Ouonornueckor Hayku. Habmonenune,
W3MEpPEHUE, DOKCIEPUMEHT, CcucTemarus3auus, MertaaHann3. [loHsaTtue o
3aBUCUMOM W HE3aBHUCUMOW TIepeMeHHOW. [lmaHupoBaHHWE SKCIIEpUMEHTA.
[locTtanoBka u npoBepka runore3. Hynesas runoresa. [lonsitue BoIOOpKU U €€



I0CTOBEpHOCTh. Pa3zbpoc B Ouonornyeckux AaHHBIX. OLEHKa JOCTOBEPHOCTU
MOJYYEHHBIX PE3yJIbTaTOB. [[pUUMHBI UCKAXKEHUSI PE3YIBTATOB 3KCIIEPUMEHTA.
IToHATHE CTATUCTUYECKOIO TECTA.

JdemoHcTpanumn

Tabmumpl u cxembl: «OCHOBHBIE TPU3HAKU >KU3HWY», «buonoruueckue
cucteMbl», «CBONCTBA JKMBOM MaTEpUU», «YPOBHU OpPraHU3aLNUA KUBOU
npupoasl», «CTpoeHHE >KUBOTHOW KIETKW», «TKaHU >KUBOTHBIX», «CUCTEMBI
OpraHoB Y€JIOBEUYECKOro opranusmay, «buoreonenos», «buochepar, «Metoas
U3YUYCHUS )KUBOU MIPUPOIBI».

O6GopynoBaHnue: JabopatropHoe  OOOpPYyJOBaHHE JJii  MPOBEJACHUS
HaAOII0/ICHU, U3MEPEHUM, SKCIIEPUMEHTOB.

IIpakTuyeckass pabdora «lcnonb3oBaHUWE pPA3TUYHBIX METOJIOB TIPHU
U3YUCHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KJieTku

Knerka — cTpykTypHO-GYHKIIMOHANIBHAS €IUHMIIA >XHBOTO. Mctopus
oTkpeiTHs KieTku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T.
[[IBann, M. Illneiinen, P. BupxoB). OCHOBHBIE TMOJIOKEHUS COBPEMEHHOM
KJIETOYHOM TEOPUH.

Mertonbl  MOJEKYJISApHOW W  KJIETOYHOM OHOJOTHMU: MHKPOCKOIIHS,
xpomatorpadus, 31eKTpodopes, METO MEUEHBIX aTOMOB, TUudQepeHnanTbpHoe
HeHTpUuyrupoBaHue, KyJIbTUBHUPOBAHUE KIETOK. M3yueHue @QUKCUPOBAHHBIX
Kiemok.  DNEKTpOHHasi  MUKpockomus.  Kougokanvnas — mukpockonus.
Bumanvnoe (npusicusnennoe) uzyuenue Kiemox.

JdeMoHCTpamuu

IToptpetsi: P. I'yk, A. JleBenryk, T. lllsann, M. lneiinen, P. Bupxos, K.
M. bap.

Tabmuuet u  cxembl:  «CBETOBOM  MHUKPOCKOM»,  «DJIEKTPOHHBIN
MHKPOCKOI», «IcTOpus pasBUTUS METOIOB MUKPOCKOIIHM.

O6opynoBaHue: CBETOBOM MHUKPOCKOT, MUKPOIIPENapaThl PaCTUTEIbHBIX,
KUBOTHBIX M OaKTepUATBbHBIX KIETOK.

IpakTuueckas padora «l3ydeHne METONOB KICTOYHOW OHOJIOTHH
(xpomarorpadusi, amexkrpodopes3, auddepeHnaANbHOES TEHTPUDYTHPOBAHUE,
[ILIP)».

Tema 4. Xumn4yeckasi OpraHu3anus KJICTKU

XUMUYECKUN COCTaB KJIETKU. Makpo-, MUKpPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bonma u €€ ponb kak pacTBOpPUTENs, pEareHTa, y4acTue B CTPYKTYPUPOBAHUU



KJIETKH, TEIIOpETyIsiiui. MuHepanbHbIe BEIIeCTBA KIETKU, UX OMOJornyecKas
poJib. Posib KATHOHOB M AaHWOHOB B KJIETKE.

Opranuueckne BellecTBa KIETKH. bHOIOrMYeckne mnOJUMEpPBI. benkw.
AMMHOKHUCTIOTHBIM  cocTaB  OeikoB. CTPYKTypbl OCJIKOBOM  MOJEKYJIBI.
[lepBuunast cTpykrypa Oeiika, NenNTUAHAs CBs3b. BTopuuHas, TpeTU4Has,
YeTBEepTUYHAsA CTPYKTYyphl. JleHaTypanusi. CBoiictBa OenkoB. Knaccudukaius
0enkoB. buonornueckue GpyHkiuu 6eakoB. [lpuonsi.

Yraeoapl.  MoHOcaxapuiabl,  AWcCaxapuibl,  OJUTOCaXxapuabl U
noyimcaxapuapl. OOHMi TIaH CTPOCHUS U (PUBMKO-XMMHUYECKUE CBOMCTBA
yriaeBooB. buonornyeckue pyHKIIUU yrieBOI0B.

Jlunugael.  T'mapodunsHO-TUApOdOOHBIE  cBoMicTBA.  Kiaccudukarus
aunuaoB. Tpurnunepuasl, Goconunuasl, BOCKU, cTepouabl. buonorndyeckue
¢ysnkiun munuaoB. O61Me cBOWCTBa OMOJIIOTMYECKUX MEMOpaH — TEKY4ecTb,
CIIOCOOHOCTH K CaM03aMbIKaHUIO, TOTYIPOHUIIAEMOCTb.

Hyxnennossie kucnotel. JJHK u PHK. CTpoeHre HyKJIEMHOBBIX KHUCIIOT.
Hyxneoruasl. [Mpuntiun kommiementapHocTu. [IpaBuno Yapradda. Ctpykrypa
JIHK — nBoitHas crupanb. MecTOHaXOXJIeHHe U Ouoyiorudeckue (PyHKIUU
JHK. Bunst PHK. ®yukunu PHK B kitetke.

Ctpoenne monekyiasl AT®. Makpospruueckue cBsizu B moisiekyjie ATO.
buonorunyeckue pynkiun AT®. BoccTraHoBIeHHbIE TEPEHOCUUKH, UX (YHKIIUN
B KieTke. [pyeue uyxneosuompughocghamor (HT®). CexBenupoBanue J|HK.
Memoowbl eenomuxu, mpaHcKpUnmMoMuKU, nPoOmeoMuUKHU.

CrpykrypHas  Ouwoyiorusi:  OWMOXMMHYECKHEe W Ouodusznueckue
UCCJIEIOBAHUSA COCTaBa U MPOCTPAHCTBEHHOW CTPYKTYpPhl OHOMOJEKYIL
Mooenuposanue cmpykmypol u @QYHKYuti OUOMONEKY U UX KOMHJIEKCOS.
Komnvromepnoii  ouzaiin  u  opeanudeckuii cunmes OUOMOAEKYT U  UX
HEenpupoOHbIX AHAIO208.

JdemoHcTpanumn

[Toptpersr: JI. Ilommnur, Jx. Yorcon, ®. Kpuk, M. VYwikuuc, P.
Opankiul, @. Caonrep, C. Ilpy3unep.

Juarpammel:  «PacnpeneneHne XUMHAYECKHX 3JIEMEHTOB B HEXUBOU
npuponae», «Pacnpenenenne XMuMHUYECKUX 3JIEMEHTOB B )KUBOU ITPUPOAEY.

Tabmuter 1 cxembr: «llepuogndeckas TadauIa XUMHYECKUX JIEMEHTOBY,
«CTpoeHue MOJEKYJIbl BOJbI», «BeliecTBa B cocTaBe OpraHu3mMoBy, «CTpoeHue
MoOJeKyIbl Oenkay, «CTpYKTypbl O€IKOBONW MOJEKYJIbl», «CTpOoeHHE MOJIEKYI



yrieBosioBy, «CTpoeHHe MOJEKYyad JUnuaoB», «HykIenHOBbIE KHCIOTHIY,
«Ctpoenue monexynsl ATD».

O6opynoBaHue: XuMudeckas 1nocyzia u 000pyJ10BaHue.

JlabopaTtopnas paGora «OOHapyxeHHMe O€IKOB €  IOMOIIbIO
Kaue€CTBEHHBIX PEAKIIUMN».

Jlaboparopnass pabora «lccnenoBaHue  HYKIEHMHOBBIX  KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB.

Tema 5. CTpoenue n GyHKINH KJICTKH

Tunel KIETOK: JyKapuoTHYeCKass W mpokapuoTuyeckas. CTpyKTYpHO-
GbyHKIIMOHAIbHBIE 00pa30BaHUS KIICTKHU.

Crpoenue mpokapuoTHueckod kieTku. KiieroyHass cTeHka OakTepuil u
apxeii.  OcobeHHOCTH  CTpOeHusi  rereporpo@Hoil U aBTOTpOPHOU
MPOKAPUOTHYECKUX KJIETOK. MECTO U poJih MPOKAPUOT B OMOIICHO3aX.

Crpoenne u  GYHKIIMOHUPOBAHUE  DYKAPUOTHUYECKOM  KIIETKH.
[TnasmaTuyeckass memOpana (tutazmaniemma). CTpykTypa IIa3MaTHYECKON
MeMOpaHbl. TpaHCHIOPT BEIIECTB Yepe3 IUIa3MaTHYEeCKyr0 MeMOpaHy:
naccuBHbI (muddy3us, obneruénnas auddysus), aKTUBHBIA (NIEPBUYHBIN U
BTOPUYHBIN aKkTUBHBIA TpaHcnopt). [lomynponumiaemocts MmemOpanbl. Pabora
HATPUN-KAJIMEBOTO Hacoca. DHIOIMTO3: MUHOLUTO3, (HAaromuTo3. DK30LHTO3.
Knerounas crenka. CTpykTypa W (QYHKIIMM KIJIETOYHOMW CTEHKH DPAaCTCHHI,
rpuboB.

[uronnasma. I{uTto3ons. LluTockeneT.  JIBUKEHHE  IIUTOILIA3MBI.
Opranouibt KJIETKHU. OnHomeMOpaHHBIE OpraHOUBI KJIETKU:
sHpomnasMarndeckas cetb (O11C), anmapat ['oab1KH, TM30COMBI, KX CTPOCHHUE
u (yHkuuu. B3anMocBs3b 0JHOMEMOpPAaHHBIX OpPraHoMIOB KieTku. CTpoeHue
TPaHyJISIPHOTO peTuKyiayma. Mexanuzm nanpasnenus 6eaxog ¢ IOIIC. CunHTte3
pacTBopuMbIX O6enkoB. CHHTE3 KIETOYHBIX MeMOpaH. [ agkuii (arpanysipHbIN)
sHAOIIa3MaTHIeCKuil peTukynyMm. CekpeTopHas QyHKIus annapara [ombmku.
Moougpuxayus benxos 6 annapame I'onvoocu. Copmuposexa 6e1xos 6 annapame
Tonvoorcu. TpancnmopT BeHIECTB B KIETKE. Bakyonu pacTUTENbHBIX KIIETOK.
Knerounslii cok. Typrop.

[lonyaBTOHOMHBIE =~ OpPraHOWIbI KIETKU: MUTOXOHJIPUHU, IUIACTHUJIBI.
Ilpoucxoocoenue  mumoxondpuii  u  naacmuo.  Cumbuoecenes  (K.C.
Mepeoickosckuu, JI. Mapeynuc). CtpoeHne u (QyHKIHH MHUTOXOHAPUA U
mactull. [lepBuuHbIe, BTOPUYHBIE U CIOXKHbBIE IIACTU/IBI (POTOCUHTE3UPYIOITUX
3yKapuoT. XJIOPOIIACThI, XPOMOILIACTHI, JICHKOIIACTHI BHICIIIMX PACTCHUM.



HememOpannbsie  opranoujpl  kietkn  CrtpoeHue u  (QyHKUUHU
HEeMEeMOpaHHBIX  OpraHOMJOB  KJIEeTKU. Pubocombl.  [lpomesxcymounvie
Gunramenmol. MUKpopuiaMeHTbl. AKmuHogvle MuKkpogpuiamermol. MplllIeUHbIE
KIIETKU. AKMuHOBble KOMNOHEHMbl HeMbluleuHblX Kiemok. MUKpoTpyOouKHu.
Knerouneiii 1nentp. CrpoeHue u JIBWXKEHUE HKIYTUKOB M PECHUYEK.
MukpoTtpybouku muromiasMmbel. LlenTtpuons. berku, accoyuuposanuvie ¢
MUKpoguramenmamu u Muxpompybouxamu. Momopuvie denxu.

SAnpo. OOonouka siapa, XpOMaTUH, KapHOILJa3Ma, SJIPBIIIKA, UX CTPOCHUE
U GyHKUU. SnepHblil 6enkoBblii MaTpuke. [IpocTpaHCTBEHHOE paclooKeHHe
XpOMOCOM B HWHTep(azHOM sjpe. Dyxpomamuu u 2emepoxpomamur. benxu
XpOMaTUHA — TUCTOHBL. /[[unamuxa sadepHol 060104Kku 6 mumose. AHoepHuvlil
mpauncnopm.

Knerounsie BrimtoueHus. CpaBHUTENIbHAs XapaKTEpPUCTHKA  KJIETOK
AYKapHOT (pacTUTENTBHOM, JKUBOTHOM, TPUOHON).

JdemoHcTpanumn

[Toptpets: K.C. MepexkoBckuii, JI. Maprymuc.

Tabnuupel u cxembl: «CTpoeHUE IYKAPUOTHUECKOU KIeTKW», «CTpoeHue
KUBOTHOM  KJIETKH», «CTpOEHHE paCTUTEIbHON KIETKW», «CTpoeHHe
MUTOXOHJPUWY, «SAnpo», «CTpoeHnEe MPOKAPUOTUIECKON KIIETKW.

O6opynoBaHue: CBETOBOM MHUKPOCKOT, MHUKPOIpPENapaThl PacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpEnapaThl 0aKTepuaIbHbIX KIETOK.

JlaGoparopHass paGora «l3ydyeHue CTpPOCHUS KIETOK PpPa3IdYHbIX
OpraHU3MOBY.

IIpakTuyeckas padora «l3yueHne CBOMCTB KJIETOYHON MEMOPaHBI.

JlaGoparopHas padora «lccienoBaHue mia3mMolin3a U JACIIa3MoiIn3a B
PACTUTENBHBIX KIIETKAX).

IIpakTuueckass padora «l3yueHue [BMXKEHUS UUTOIJIA3Mbl B
PACTUTENBHBIX KIIETKAX).

Tema 6. O0MeH BelleCTB M NpeBpallleHUe FJHEPIUH B KJIETKe

AccuMUNISAIMA W JTUCCUMIJIALIUS — JIBE€ CTOPOHBI MeTaOoiu3ma. THuIbl
oOMeHa BeIECTB: aBTOTPO(PHBIM W TeTepoTpodHBINA. YdUacThe KHUCIOpoaa B
OOMEHHBIX Mpoleccax. JHepreTuueckoe obOecredeHne KIETKH: MpeBpalieHHe
AT® B oOmeHHbIXx mpolnieccax. DepMEHTaTUBHBIM XapakTep peaKluid
KJIETOYHOrO MeTabonu3zMa. PepMeHThl, UX CTPOEHHUE, CBOMCTBA U MEXaHU3M
nevctBus.  Kodepmentsl. OrTauuumst  (PEepMEHTOB OT  HEOPraHMYECKUX



KaTaau3aTopoB. benku-akTUBaTOpbl U OEIKU-UHTHOUTOpPHL. 3aBUCUMOCTH
CKOPOCTH (PePMEHTATUBHBIX PEAKIIUNA OT PA3IMUHBIX (PAKTOPOB.

IlepBuYHBII CHUHTE3 OpPraHUYECKUX BellecTB B KieTke. dortocuHTeEs.
AHoKkcueennblll u oxcucenHwvlli pomocunmes y oaxkmeputi. Ceemocobuparowjue
nueMeHmvbl U NUSMEHmMbvl pPeakyuoHHo20 yewmpa. Poiab XJIOpOIIacTOB B
npouecce porocunTeza. CBeroBas U TeMHOBas pazbl. Pomoovixanue, Cs., Cs. u
CAM-munvr  pomocunmesa. llpogykTuBHOCTH (poTocuHTe3a. BnusHue
pa3TUYHbIX (AKTOPOB HA CKOPOCTh (POTOCHHTE3a. 3HaUeHUE (POTOCUHTE3A.

XEMOCHHTES. Pa3znoobpasue OpPraHU3MOB-XEMOCHUHTETUKOB:
HUTpUUIUpYIOIKe OaKTEpUH, Kelle300aKTepuH, cepoOaKTepuu, BOJOPOIHbIE
OakTepuu. 3HaUEHHE XEMOCUHTE3A.

AnaspoOHbie opranu3Mbl. Buasl Opoxkenus. [IponykTel OposkeHHsT U UX
UCIIOJIb30BaHUE YEJIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHM3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH B BO30YAUTENIN OOJIC3HEH.

AnpobHBIE OpraHU3MBl. Orarbl DHEPreTUYECKOrO oOMeHa.
[ToaroroButenbHbI dTan. [TUKOMM3 — OECKUCIOPOJHOE PACIICIUICHHE
TJIFOKO3BI.

buonorudeckoe okucieHre, WM KIETOYHOE AblxaHue. Poiab MuTOXOHApUIA
B Ipoleccax OHOJOTMYECKOro  OKucieHus. Llukinumdeckue  peakiuu.
OxucnutensHoe GdochopunupoBanue. OIHepeus MmeMOpaHHo20 2epadueHma
npomorno8. Cunmesz ATD: paboma npomonnoi AT@-cunmasel. [IpeumyiiecTa
a’poOHOr0 MyTH OOMeHa BEHIECTB TMepea  aHa’poOHBIM. D(PPEeKTUBHOCTH
SHEPTreTHYECKOTO 0OMEHa.

JdeMoHCTpamuu

IToptpetsr: Ix. Ilpuctiu, K. A. Tumupsizes, C. H. Bunorpaackuii, B. A.
Ourenbrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabmumper w  cxembl: «®DoTocuHTE3», «DHEPreTUYECKU 0OMEHY,
«buocuntes 6enka», «CtpoeHue GpepMenTa», « XeMOCHHTE3Y.

O6opynoBanue: CBETOBOU MHUKPOCKOTI, o0opynoBaHue TUISt
MIPUTOTOBJICHHS IOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTtopHas paGora «/3yueHue KATaJIUTHYECKON AaKTUBHOCTHU
dbepMeHTOB (Ha TpUMEpPe aMUIIA3bl WIH KaTanas3bl)y.

JlaGopaTtopHas paGora «/3ydeHune ¢GEepPMEHTATHBHOTO pAaCIICTUICHUS
MEPOKCHUJIa BOJIOPO/Ia B PACTUTEIIbHBIX U KUBOTHBIX KIETKAX).

JlabopaTtopHas pabdora «CpaBHeHHe TpoiieccoB (OTOCHMHTE3a U
XEMOCHUHTE3a».



JlabopaTopHas pa6ora «CpaBHEHUE MIPOLIECCOB OPOKEHUS U ABIXAHUS.

Tema 7. HacaeacreeHHasi HHpOpMaLus U peajn3anus eé B KJIeTKe

Peakumun wmartpuuyHoro cuHresa. [lpuHUOMI KOMIUIEMEHTapHOCTH B
peakuusaX MaTpUYHOrO cuHTe3a. Peanmu3ainus HacnencTBEHHOW WH(pOpMAaIUu.
I'eneTnueckuil kox, ero cBoicTBa. TpaHckpunuus — MatpuuHblii cunte3 PHK.
[IpyHIUIIBL ~ TPAHCKPUIILMHU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIEIBHOCTD,
acuMMeTpuuHOCTh. Cospesanue mampuunvix PHK 6 syxapuomuueckoii kiemxe.
Hexooupyrowue PHK.

Tpancnsuusa u e€ stanbl. Yyactue tpaHcnoptHbix PHK B OunocunTese
Oenka. YcnoBus OuocunTeza Oenka. KommpoBanue amuHoOkucior. Poib
pubocoM B OMocHuHTE3€E OelKa.

Cogpemennvle npedcmasgnenusi 0 cmpoenuu 2eHos. Opranuszanusi reHoma y
MPOKAPUOT U FYKApPHUOT. Peryinsiiusa akTMBHOCTH I'€HOB Y MPOKapHoT. ['unoresa
onepoHa (®. XKako6, K. Mano). MonrexynsapHvie mexanHuzmvl SKCHPeCcCcuu 2eHO8
y aykapuom. Ponv xpomamuua 6 pecynayuu pabomsi ceHos. Perymsius
O0OMEHHBIX MPOIIECCOB B KieTKe. KieTouHblil romeocTas.

Bupycel — HexneTouHble (OPMBI KU3HM U OOJUTaTHBIE Mapa3UTHI.
CtpoeHre TpPOCTHIX M CIOXKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepruodaros.
Kuznennviti yuxn JHK-cooepocawux supycos, PHK-cooepacawux eupycos,
baxmepuogazos. ObpamHnas mpancKpunyus, pegepmasd, UHmezpasd.

Bupychple 3aboneBaHusi 4enoBeKa, JKMBOTHBIX, pacteHuit. CIIN/I,
COVID-19, commanpHble ¥ MEIUIIMHCKUAE TPOOIEMBI.

Buoungopmamura: unmeepayus u anaruz 6orvuiux maccusos («bigdatay)
CMPYKMYPHLIX Ouonocuyeckux oOauuvix. Hanomexnonoeuu 6 oOuonocuu u
meouyune. Ilpoepammupyemvie  @ynkyuu  oOenxkos. Cnocobvl Odocmasku
JIeKapCcme.

JdemoHcTpanumn

[Toptpetsr: H. K. Koubios, /I. Y. IBaHOBCKHIA.

Tabmuiel M cxembl: «buocuHTe3 Ocnkay, «l'€HETMYECKHUH KOI»,
«Bupyco», «baktepuodarmny.

IIpakTuueckas padora «Co3aHnre MOJIEIA BUPYCay.

Tema 8. ’JKusHeHHBbIN HUKJ KJICTKHU

Krnerounsrit 1muki, ero mepuoabl W perymsmus. Uutepdaza m MHUTO3.
Oco0OeHHOCTH TPOIIecCOB, MpoTeKaomuXx B uHTEpGasze. [loaroToBKa KIETKH K
nenenuto. llpecunreTnyeckuii  (MOCTMUTOTUYECKHI), CUHTETUYECKUU U
MMOCTCUHTETUYECKUH (TPEMUTOTUYECKH ) EPUOIbI HUHTEP(DA3BI.



Martpuunsiii cunre3 JJHK — perumkanus. [Ipunnuns! permukanun JJHK:
KOMIUIEMEHTAPHOCTh, TOJYKOHCEPBATUBHBIA CHHTE3, AHTUIIAPAJIIEIbHOCTD.
Mexanusm perunkanuu JJHK. Xpomocomel. Ctpoenue xpoMmocoM. Teaomepsl n
TejaoMepasa. XPOMOCOMHBIM HA0Op KIETKH — KapUOTHUI. JIUTIOWAHBIA U
rariouaHbld  Habopel XpomocoM. ['omosiornuHbie XpomMocowmbl. [lonoBbie
XpPOMOCOMBI.

Henenne kietku — Muto3. CTagud MUTO3a U NPOUCXOIAIIME B HUX
npoueccel. Tunsl muto3a. Kapnoknnes u nutoknHes. buomorndueckoe 3HaueHue
MUTO3A.

Perynsuust MUTOTHYECKOTO IUKIIA KIETKU. [IporpamMmmupyemasi KjaeTouHas
rudesb — anornTos.

Krnerounoe sipo, XxpoMocoMbl, pyHKIIMOHAIbHAsE T€HOMUKA. Mexanuzmbl
npoaugepayuu, oughgepenyuposku, cmapenus u cubeau kiemox. «lL{ugposas
KemKay» — Ououn@opmamuyeckue mMooeau QyHKYUOHUPOBAHUSL KIIeMKU.

JdemoHcTpanumn

Tabmuipl u cxembl: «KU3HEHHBIN UK KIETKU», «Muto3y», «CTpoeHue
xpomocom», «Permkanus JHK».

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MHUKporpenaparbl: «Mwurto3 B
KJIETKaX KOpEIIKa JIyKa.

JlabopaTtopnas  paGora  «/3yueHume XpoMOCOM Ha  TOTOBBIX
MHUKpPOIIPENapaTax».

JlabopaTopHass paGora «HaGmromenwe wmuTo3a B KJIETKaX KOHYMKA
KOpEIlIKa JyKa (Ha TOTOBBIX MUKpOIIpErapaTax).

Tema 9. CTpoenne u pyHKIIUM OPraHU3MOB

buonornueckoe paszHooOpaszue OpPraHu3MOB. OnHOKIIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOUYHBIE OPTraHU3MBI.

OcoOEHHOCTH  CTPOCHHS H  JKHU3HENESITEIbHOCTH  OJHOKJIETOYHBIX
OopraHu3MoB. baktepuu, apxew, OJHOKIETOYHBIE TPHUOBI, OJHOKJICTOYHBIC
BOJIOPOCIIH, APYrye NPOTUCTHI. KOJIOHMAIbHBIE OPTAHU3MBI.

B3anmocCBsa3p 4yacTeli MHOTOKJIETOYHOIO OpraHu3Ma. [KaHW, OpraHbl H
cucteMbl opranoB. OpraHusM Kak equHoe 1esnoe. ['omeocTas.

Tkanu pacrenunil. Tumbl pacTUTENBHBIX TKaHEW: 0Opa3oBaTeIbHAasl,
MOKPOBHAsI, POBOJIAIIASl, OCHOBHAsI, MexaHnueckas. OCOOEHHOCTH CTPOEHUS,
(bYHKITUH U pacToNoKeHUs TKAaHEH B OpraHax PacTCHHIA.



TkaHu >KUBOTHBIX U Y€JIOBEKA. THUIIBI JKUBOTHBIX TKAaHEH: YIIUTEIMAILHAS,
COCIMHUTENbHAsA, MbIlIeuHas, HepBHasi. OCOOCHHOCTU CTPOCHUS, PYHKUUN U
PacMoJIOAKEHHS TKAaHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opranbl. BereratnBHble U T€HEpPaTUBHBIE OpraHbl pacTeHuid. OpraHbel u
CHUCTEMBbl OpPraHOB >HMBOTHBIX W uesioBeKa. (DYHKIMM OpPraHOB M CHUCTEM
OpPraHoB.

Onopa tena opranu3moB. Kapkac pacrenuii. CKeneTbl OAHOKIECTOYHBIX U
MHOTOKJIETOUHBIX >KMBOTHBIX. HapyXHbIii U BHyTpeHHUH ckeneT. CTpoeHue u
THIIBI COCAUHCHUS KOCTEH.

JIBrokeHue OopraHu3MoB. JIBMJKEHUE OJHOKIETOYHBIX OPraHU3MOB:
aMEOouIHOE, KTYTUKOBOE, pECHUYHOE. J[BHYKEHNE MHOTOKJIETOYHBIX PACTCHUM:
TPONU3MbI M HACTUU. JIBUKEHHME MHOTOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MbIlIeuHas cucrema. Pedekc. CkeneTHbIe MBIIIIIBI U UX padoTa.

[Iutanne opranu3moB. llorynomenne BOABI, YIJIEKHCIOTO rasa H
MUHEPAIBHBIX BEHIECTB pacTeHUsMU. [luTaHue KUBOTHBIX. BHYTpuUIOIOCTHOE
U BHYTPUKJIETOYHOE TuieBapeHue. [IuTtaHue MO3BOHOYHBIX KUBOTHBIX.
OTtnensl MUIIEBAPUTEIHHOTO TpakTa. [TumeBapuTenbHbIE JKeJe3bl.
[TumeBapurenbHas cCucTeMa 4ea0oBeKa.

Jlpixanne opraHu3MoB. JIpiIxaHue pacTeHuid. JlpIxaHWe IKHUBOTHBIX.
Huddy3us razoB yepe3 moBepxHOCTh KiIeTkH. KoxkHoe apixanue. JlpixaTenpHas
noBepxHocTh. JKabepHoe u J€royHoe apixaHue. JIpIXaHWe T03BOHOYHBIX
KUBOTHBIX M 4YEJOBEKA. OBOJIOIMOHHOE YCJIOXKHEHHE CTPOCHUS JETKUX
MMO3BOHOYHBIX JKHMBOTHBIX. JlpIXaTenbHash cHCTeMa 4YeJoBekKa. MexaHu3M
BEHTWISLMM JIETKUX Yy MNOTUHL W MJCKONMUTAIONIUX. Perynsius JapIxaHus.
JIpIxaTeabHbIC 00BEMEL.

TpaHCcOpT BEMIECTB y OPraHU3MOB. TpaHCHOPTHBIE CUCTEMBI PACTECHUM.
TpaHCcOpT BELIECTB y KXHUBOTHBIX. KpOBEHOCHass cucTeMa W €€ OpraHbl.
KpoBeHocHass cucrtema MO3BOHOYHBIX JKHMBOTHBIX U dYeinoBeka. Cepjie,
KPOBEHOCHBIC COCYIBI W KpOBb. Kpyrum KpoBooOpaIieHus. IBOTIOINHUOHHBIC
YCIIO)KHEHHUSI CTPOEHHS KPOBEHOCHOM CHUCTEMBI MO3BOHOYHBIX KUBOTHBIX.
Pabota cepamna u e€ perymnsaius.

Brigenenne y opranusmoB. Beigenenue y pactenuid. Beigenenue y
KUBOTHBIX. CoKpaTtuTenabHble Bakyoju. Opranbl BblAcHeHUd. DuiabTpanus,
CeKkperns H o0paTHOE BcachlBaHHME KaK MEXaHHU3Mbl pabOThl OpPraHoOB
BolieieHHs. CBsA3b TOJOCTH TeJla C KPOBEHOCHOW U  BBIACIUTEIBHON



cucTeMaMu. BpineneHne y NO3BOHOYHBIX JKMBOTHBIX M 4ejoBeka. [loukw.
Crpoenue u pyHkimonupoBanue HeppoHa. OOpazoBaHHE MOYM Yy YEJIOBEKA.
3anmTa y OpraHu3MOB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl
OakTepuii M LMCTHI MNPOCTEHIIMX. 3alldTa y MHOTOKJIETOYHBIX pPACTEHUU.
Kyrtukyna. CpeacTBa macCUBHOM M XMMUYECKOH 3aIIUTHl. OUTOHIUBI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. IIOKpOBBI M MX IPOU3BOJHBIE.
3amuTa opranu3Ma ot Oosie3nelr. IMMmyHHas cuctema venoBeka. KineTouHslii u
IYMOpPaJIbHBIH UMMYHUTET. BpoXKAEHHBI M MpUOOpPEeTEHHBIN crierupuyecKuii
UMMYHUTET. Teopusi KIIOHAJIbHO-celeKTuBHOro uMmyHutera (I1. Dpmux, ©. M.
bepuner, C. Tonerasa). BocnanutenbHble OTBETbl OpraHu3moB. Poib
BPOXKIAEHHOTO UMMYHHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUIA.

Pazgpaxxumocte M peryiasiuuds y OpraiusMmoB. Pasapaxkumocts y
OJIHOKJIETOYHBIX OpraHu3moB. Takcucel. Pa3zapaXuMocTh W peryisnus y
pacteHuil. PocToBbI€ BellleCTBA U UX 3HAYCHHE.

HepBuasi cucrema u pednexkropHasl peryisius y *XUBOTHbIX. HepBHas
cucteMa M €€ OTAENbl. OBOJIOLMOHHOE YCIOXKHEHHE CTPOEHUS HEPBHOMU
CUCTEMBI Yy >KMBOTHBIX. OTHENbl TOJOBHOIO MO3ra MO3BOHOYHBIX >KMBOTHBIX.
Pednekc u pednexkropHas ayra. bezycinoBHble U ycloOBHBIE pedIIEKCHI.

['ymopanibHas peryssanus U SHAOKPUHHAs CUCTEMA )KMBOTHBIX U YEJIOBEKA.
JKene3pl HSHAOKPUHHOM CUCTEMBI M WX TOPMOHBI. JleHCTBHE TOPMOHOB.
B3aumocBs3b HEpBHOM M SHIOKpUHHOM cucteM. [ umnotamamo-runodusapHas
cucTema.

JdeMoHCcTpanuu

[Toptper: U. I1. I1aBios.

Tabnuuel u cxembl: «OIHOKIETOUHBIE BOJOPOCTN», «MHOTOKIETOYHBIC
Bojopociny, «bakrepumny», «lIpocreimney, «OpraHbl HBETKOBBIX PACTEHUII»,
«CucTeMbl OpraHoB I03BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», « Tkanu pacteHuit», «KopHeBble cucteMbl», «CTpoeHne cTedIs»,
«CTpoeHue JMCTOBOW IIACTUHKNY», « TKaHM KUBOTHBIX», «CKEIET YeaoBeKay,
«IInmeBapurenbHas cucremMa», «KpoBeHOCHas cucrema», «J/lpIxarenbpHas
cuctema», «HepBHas cucrema», «Koxa», «Mplmeuynas  cHCTEMaY,
«BpigenuTenbHas cucremMay, « JHIOKpUHHAS cucTeMay, «CTpoeHHEe MBIIIIbIY,
«Ammynutery, «KumedHononocTHeie», «CxeMa NUTAHUS  PACTECHUI»,
«KpoBEeHOCHBIE CHCTEMBI IO3BOHOYHBIX >KMBOTHBIX», «CTpO€HHE TUApPbBI»,
«CtpoeHue miaHapumn», « BHyTpeHHee CTpoeHue A0KAEBOro yepBs», «HepBHas
cucreMa poid», «HepBHas cucrema nsrymku», «HepBHas cuctema



npecMbikatonuxcsi», «HepBHas cuctema nTuny», «HepBHas cucrema
MIekonuraronmx», «HepBHas cucrema uenoBekay, «Peduekcy.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpPOIIpenapaThl OJHOKIETOUHBIX
OpPraHu3MoOB, MHKPOIpENapaTbl TKAHEH, PAKOBHHBI MOJUIIOCKOB, KOJUIEKIIUU
HACEKOMBIX, UTJIOKOXKHUX, )KUBBIC IK3EMIUIIPhl KOMHATHBIX PACTCHUM, repbapun
pacTeHuil pa3HbIX OTAEJIOB, BJIAXHBIE MpEnaparbl >KUBOTHBIX, CKEJETHI
MMO3BOHOYHBIX, KOJIJIEKIIMH OECIO3BOHOYHBIX >KMBOTHBIX, CKEJIET 4YeJOBEKa,
obopy/ioBaHue sl JAEMOHCTpAIlMU TMOYBEHHOTO M BO3AYIIHOTO MHUTaHUS
pacTeHuid, pacilelyieHusl Kpaxmana U O€JKOB TMoj JeHcTBHEM (HEPMEHTOB,
o0opy/loBaHME IS JICMOHCTpPAIIMM OIBITOB [0 HU3MEPEHUIO >KU3HEHHOU
€MKOCTU JIETKMX, MEXaHU3Ma JbIXaTeIbHbIX JABMIKCHUN, MOJIEIU TOJOBHOTO
MO3Ta pa3InYHbIX )KUBOTHBIX.

JlaGopaTropHasi padora «3ydyeHue TKaHEeW pacTEHUI».

JlabGopaTropHasi padora «3ydyeHue TKaHEeH KUBOTHBIX).

JlaGopaTropHasi padora «3ydyeHue opraHoB IBETKOBOT'O PACTEHUSI.

Tema 10. PazmHoXeHNe U pa3BUTHE OPraHU3MOB

@DopMbI pa3MHOXKEHUSI OPraHU3MOB: Oecrofioe (BKIII0Yasi BEreTaTUBHOE) U
nojioBoe. Buael 0Oecnoioro  pa3MHOXKEHHA: TOYKOBAHHE, CHOPYJIALMS,
dparMeHTanus, KJIOHUPOBAHHE.

[TonoBoe pazmHoxenue. [lonoBbie KIeTKH, Uiau rametsl. Meito3. Ctaguu
Mmeno3a. lloBenenne xpomocom B Menose. Kpoccunrosep. buonorumdeckuii
CMBICJI MEHO03a U MOJIOBOTO Tporecca. Meno3 U ero MecTo B KU3HCHHOM LIHKIIC
OpraHU3MOB.

[Ipen3aponpiieBoe pa3puthe. [ameToreHes y KUBOTHBIX. [lonoBbie
xene3pl. OOpa3zoBaHWME U pa3BUTHE IMOJOBBIX KiIeTOK. CrnepMarorenes W
ooreHes. CTpoeHHE MOJIOBBIX KIIETOK.

OmnogoTBOpeHne W AMOPHOHAIBHOE pa3BUTHE >KUBOTHBIX. CrmocoObBI
OIUIOIOTBOPEHUS: HAPYKHOE, BHyTpeHHEee. [lapTeHorenes.

NuauBuayanbHOE pa3BUTHE OPTraHU3MOB (OHTOTEHE3). OMOpHojorus —
HayKa O Pa3BUTUU OPTaHU3MOB. Mopgoeenez — oOHa u3 2naeuvix npooiem
amobpuonoeuu. Kouyenyus mopgoeenos u moodeau mopghozeneza. Cramuu
sMOpHOTeHe3a KUBOTHBIX (Ha mipuMmepe Jsarymku). JlpoOnenune. Tumbl
npoOneHus. /lemepmunuposanmoe U — HEOEPMUHUPOBAHHOe  OpobaeHue.
bracmyna, munvr 61acmyn. OCOOCHHOCTH JPOOJICHHS MIICKOIMTAIONIHX.
3apojpliieBble  JUCTKU (racTpyisiuus). 3akiajgka OpraHoB U TKaHEW U3
3apOJBIIIEBBIX JIUCTKOB. B3anMmHOe BiusHME 4YacTeil pa3BUBAIOIIETOCS



3apojpiiia (AMOpUOHANIbHAS UHAYKIMS ). 3aKiIajKa MaHa CTPOSHUS KUBOTHOTO
KaKk pe3ylbTaT MEepaApXUYECKUX B3aUMOJCUCTBUM TIe€HOB. BimsHue Ha
AMOpPHOHAIBHOE PA3BUTHE PA3IMYHBIX (DAKTOPOB OKPYKAIOLIEH CPEbl.

Poct u pas3Butue xuBoTHBIX. [locTaMOpuonansubiil nepuon. Ilpsmoe u
HempsiMmoe pa3Butue. PazButue ¢ Meramopdo3oM y OECHO3BOHOYHBIX H
MMO3BOHOYHBIX XWBOTHBIX. BHOJIOrMYeCKOE 3HAYEHHE MPSMOTO U HEMPSIMOTO
pa3BUTHS, UX PACTIPOCTPAHEHHUE B MPUPOAE. THUIBI pocTa )KUBOTHBIX. DAKTOPHI
peryJisiliik  pOCTa KUBOTHBIX M uejoBeka. CTaauud MOCTIMOPHUOHAIBHOTO
pa3BUTHS y )KUBOTHBIX U yenoBeka. [lepuoasl oHTOreHe3a uenoBeka. CtapeHue
U CMEPTh KaK OMOJIOTHYECKHUE TTPOIIECCHI.

Pasmuoxenue u pasutue pactenuil. 'ameroputr u cnopodut. Meiio3 B
KU3HEHHOM 1HKJIe pacteHuid. OOpa3zoBaHWe crmop B Mpolecce Meio3sa.
l'ametorene3 y pacteHuil. OTIOAOTBOPEHHE U PA3BUTHE PACTUTEIbHBIX
OopraHu3MoB. J[BOiHOE OTUIOIOTBOPEHHUE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue
Y Pa3BUTHUE CEMEHH.

MexaHu3MBbl pEeTyJsliMi OHTOI€HE3a Y PACTCHUHN 1 )KUBOTHBIX.

JdeMoHCcTpamuun

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

Tabnuuel u cxembl: «BereratnBHoe pa3MHOXKeHHE», «TUIBI OECHOIOTO
pasMHOXEHUN», «Pa3zMHOXkeHHE XIaMHUIOMOHAAb, «Pa3sMHOKEHHUE IBIJICHBDY,
«PazmHOXkeHne  ruape», «Meno3», «XpomocoMbl»,  «l'ameTroreHes,
«CTpoeHue AUIEKIETKH U CliepMaTo3ouia», «OCHOBHBIE CTaAUU OHTOTECHE3a»,
«IIpsamoe m HempsiMoe pa3BUTHE», «Pa3BUTHE MaMCKOro Xyka», «Pa3Buthe
capanum», «Pa3BuTue IArymkn», «JlBOWHOE OIIOAOTBOPEHUE Y ILBETKOBBIX
pacteHuit», «CTpoeHUE CEMSH OIHOAOJBHBIX U ABYAOJBHBIX pPAaCTCHUN»,
«OKW3HEHHBI [UKJI MOPCKOW KamycTb», <«OKM3HEHHBIA UHKI MXay,
«OKHW3HEHHBIN HUKJIT MATOPOTHUKAY, «KU3HEHHBIN IIUKIT COCHBI».

O6opynoBaHue: CBETOBOM MHKPOCKOII, MUKPOTpENapaThl SUIECKICTOK U
CIIEpMAaTO30MI0B, MOJENb « LMK pa3BUTHS JIATYLIKI.

JlaGoparopHasi pabGora «l3ydyeHue CTpOCHHS TMOJOBBIX KIJIETOK Ha
FOTOBBIX MUKpPONpPENapaTax».

IIpakTnueckass padora «BbIsiBIeHHE MPU3HAKOB CXOJCTBA 3apObIIIEH
MMO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopHas padora «CTpoeHHE OpPraHOB PA3MHOMKEHHS BBICIIUX
PaCTEHHIN.



Tema 11. I'eHeTKa — HayKa 0 HACJEACTBEHHOCTH M HM3MEHYMBOCTH
OpPraHu3MoOB

Hctopus cTaHOBIEHUS WU pa3BUTHS TEHETHUKUM Kak Hayku. Pabotsl I
Menpens, I'. ne @pusa, T. Moprana. Ponp oTedecTBEHHBIX YUYEHBIX B Pa3BUTUU
renetuku. Pabotel H. K. KonbrioBa, H. U. BaBunosa, A. H. benosepckoro, I'.
J. Kapneuenko, 10. A. ®ununuenko, H. B. Tumogeesa-Pecosckoro.

OCHOBHBIE T€HETUYECKUE TIOHSITUA W CHUMBOJBL. ['OMOJIOTrHYHBIE
XpPOMOCOMBI, AJJICJIbHBIE T'€HbI, aJbTEPHATHUBHBIC MPU3HAKHU, JOMUHAHTHBIN U
PELECCUBHBIN MPHU3HAK, TOMO3UI0Ta, T€TEPO3UTr0Ta, YUCTas JIMHUS, THUOPHUIDI,
reHotun, ¢eHotun. OCHOBHBIE METOJIbI TEHETUKHU: THUOPUAOIOTUUCCKUM,
LIUTOJIOTUYECKHI, MOJIEKYJISIPHO-TEHETUYECKHU.

JdemoHcTpanumn

IToptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1.
Basuiios, A. H. benosepckuit, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabnuuel u cxembl: «MeToAbl TEHETUKNY, «CXeMbl CKPEIIMBAHUS.

JlaGopaTtopnas paGora «J/Ipo3oduia Kak OOBEKT TI'E€HETUYECKUX
UCCIIEIOBAaHUIY.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpenuBanue. [lepBeiii 3akoH MeHaens — 3aKoH
eAMHO00pa3usi TUOPUIIOB TMEpPBOTO MoKojJeHus. [IpaBuino AOMHHHMpPOBAHUS.
Bropoit 3akoH Menaensa — 3akOH pacuieIuieHus npu3HakoB. L{utomornueckue
OCHOBBI MOHOTHOPUTHOTO CKpEIIMBaHus. [ MoTe3a 4ucTOThH ramer.

AHaJIM3uUpyoIee CKpEUIUBAHUE. [IpomexxyTouHBIM Xapakrep
Haclie10BaHus. Paciiernienue Npu3HakoB P HEITOJIHOM JOMUHUPOBAaHUMU.

HuruOpuaHoe ckpemuBanue. Tpertudt 3akoH MeHaenss — 3aKoH
HE3aBUCMMOIO  HACJIEIOBaHWs  NpPU3HAKOB.  lluTonmormyeckue  OCHOBBI
TUTHOPUIHOTO CKPEIIMBAHMUS.

Cuemiennoe  HaciemoBanue  npu3HakoB. Pabotet  T. Moprana.
CuenyieHHOE HACIEJOBaHUE TIE€HOB, HAapYyIICHHE CLEIJICHUS MEXAY I'€HAMH.
XpOMOCOMHas TEOPHs HACIEICTBEHHOCTH.

I'enetuka nosna. XpoMOCOMHBIA MEXaHU3M OMpEIESICHUsS TT0JI1a. AyTOCOMBI
U TIOJIOBBIE  XPOMOCOMBI. ['OMOrameTrHbldi W  TE€TEPOramMeTHBIA  IMOJ.
['eHeTnueckass CTpyKTypa NOJIOBBIX XpoMoOcoM. HacnenoBanue npu3HAKOB,
CLEIIJIEHHBIX C MOJIOM.



l'enotunn kak wnenoctHas cucrema. llmenoTponuss — MHOKECTBEHHOE
JNeUCTBUE TeHAa. MHOKECTBEHHBIN ajulelin3M. B3auMOIEeNCTBUE HEAJUIEIBbHBIX
reHoB. KommiementapHocts. Onucras. [lonmumepusi.

I'eHeTnuecknil KOHTPOJIb PAa3BUTUS PACTCHUM, )KUBOTHBIX U YEJIOBEKA, a
TaKKe (PU3HOJOTHUECKUX MPOIIECCOB, MOBEJACHUS U KOTHUTUBHBIX (DYHKIIHM.
['eneTnueckre MeEXaHU3Mbl CHUMOMOrE€HE3a, MEXaHU3Mbl B3aMMOJEHCTBUSA
«XO3SIMH — Tapas3uT» M «XO35MH — MHUKpoOMOM». ['eHeThueckue acheKThl
KOHTPOJISI U U3MEHEHHUs HACJIeICTBEHHON MH(OpPMAIIMU B MOKOJEHUSAX KIETOK U
OpPraHu3MOB.

JdemMoHcTpanumn

[Toptpetsr: I'. Menaens, T. Mopras.

Tabmuupsl u cxemsl: «llepBblii u BTOpOi 3akoHbl Menpaens», «Tperuit
3akoOH  Mennensa», «AHanuzupytomiee  ckpemuBaHuey,  «HemnomnHoe
JOMHUHHUpOBaHUE», «CIIEJIEHHOE HAaclel0BaHWE NPU3HAKOB Y JIPO30(HUIBI»,
«l'enetuxka mnomay», «Kapuorun yenoBeka», «Kapuotum apo30Quib»,
«Kapunotun nrTuip», «MHOXKECTBEHHBIM aiuielu3M», «B3aumopnencTeue
TE€HOBY.

O6opynoBanue: MoOeNb [JIsi JAEMOHCTpAIlMM 3aKOHOB €IMHO0Opa3us
rUOpUIOB TIEPBOTO TMOKOJICHHS W pACHICTUICHHS TPU3HAKOB, MOJEIb JUIs
JEMOHCTPAallMA 3aKOHA HE3aBUCHMOI'O HACJIENOBAaHMS IPU3HAKOB, MOJEIb IS
JEMOHCTPALMU CLEIJIEHHOTO HACJIENOBAaHUS IIPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKpomnpemnapart: «Jpo3odumnay.

IIpakTuyeckass padora «M3ydeHue pe3ylbTaTOB MOHOTHOPHIHOTO
CKpEIIUBaHUS Y APO30(PUITBI».

IlpakTuyeckass padora «l3yueHue pe3yabTaToB JIUTHOPUIHOTO
CKpEIINBAHUS Y IPO30(PUITBI».

Tema 13. 3aKoHOMEPHOCTH H3MEHYHUBOCTH

BzaumoneiictBue reHotuna u cpeasl npu (GopmMupoBaHUU (GEHOTHIIA.
N3menunBoCcTh npu3HAKoB. KaueCTBEHHbIE M KOJWYECTBEHHBIE IIPU3HAKHU.
Buapl ”3MEHUNBOCTH: HEHACIICICTBEHHAS U HACJIECACTBEHHAS.

MoaundukannonHass HW3MEHYHBOCTh. Ponb cpeasl B (OpMHUpPOBAHUU
MOAU(PUKAITMOHHON M3MEHYHUBOCTH. Hopma peakuun IIPU3HAKA.
Bapuanmonnsiii psag u BapuanuonHas kpupasi (B. Moranncen). CaoiicTBa
MOAU(PUKAITMOHHON H3MEHYNBOCTH.



I'eHoTHIIMUECKAs W3MEHYUBOCTb. CsoiicTBa T€HOTUIIMYECCKOU
W3MEHYMBOCTH. BHABI T€HOTHIIMYECKOM M3MEHYMBOCTH: KOMOWHATHBHAS,
MYTallMOHHAS.

KomOunaTuBHas M3MeHYMBOCTh. Meio03 M T0JIOBOM MPOIECC — OCHOBA
KOMOWHATHUBHONH W3MEHYHMBOCTH. POJIb KOMOMHATMBHOM W3MEHUYHMBOCTH B
CO3/IJaHUH TEHETUUYECKOT0 Pa3Ho00pa3us B Mpeiesiax OJHOTO BUA.

MyTanroHHass U3MEHYMBOCTh. BHIbl MyTalui: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbIE MW WHAYUUMPOBAHHBIE MyTaUUW. SnepHble W
nuroryasMatuyeckue myrtanuuu. CoMaTHyeckue W TOJOBbIE  MYTAIlUHU.
[TprunHbBl BOBHUKHOBEHUSI MyTallMid. MyTareHbl U UX BIIMSIHUE HA OPTraHU3MBI.
3aKOHOMEPHOCTH MYTAalIMOHHOTO TpoIEecca. 3aKOH TOMOJIOTHYECKUX PSIAOB B
HacneacTBeHHoU u3MeHunBocTH (H.U. BaBuiioB). BuesnepHas "3aMeHYMBOCTh U
HACJICICTBEHHOCTb.

Dnueenemuxa u OSNUSEHOMUKA, POJb DNUCEHEMUYECKUX (aKmopos 6
HACIe008aAHUU U UBMEHYUBOCMU (DEHOMUNUUECKUX NPUSHAKOB ) OP2AHUMOS.

JdemoHcTpanumn

[Toptpetsr: I'. ne ®pus, B. Noranncen, H. U. BaBuiios.

Tabmumer w  cxembl: «Buapl u3MeHuuBOCTHY», «MoaudukanroHHas
W3MEHUYHUBOCTDY, «KomOuHaTuBHAsS U3MEHUYHUBOCTDY, «Meio3y,
«OmnonorBopeHue», «l'eHeTndeckue 3a0oyieBaHUsA  4ejoBeka», «Buasbl
MYTaIAn.

O6opynoBaHue: KUBBIE U TepOApHBIC PK3EMILIIPbl KOMHATHBIX PacTCHUH,
pucyHk# (potorpadun) KUBOTHBIX C Pa3IUIHBIMU BUJIAMH HU3MEHUUBOCTH.

JlaGopaTopHuas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(GUKAITMOHHONW HW3MEHUYMBOCTH. [locTpoeHue BapHAllMOHHOTO psifa U
BAPHUALMOHHOW KPUBOI».

IIpakTuueckas padora «Myrtanuu y Japo3oduibl (HA TOTOBBIX
MHUKPOIIpEnapaTax)».

Tema 14. I'eneTHKa yejioBeKka

Kapuotun yenoseka. MexayHapoaHas nmporpamMma HCCIEIOBaHUS T€HOMaA
yejmoBeka.  MeToApl  HW3YyYEHHSI TEHETHKH 4YEJIOBEKA: T'E€HEaJOTMYECKHM,
OJIM3HEIOBBIH, LIUTOTCHETUUECKUM, MOMYJISITUOHHO-CTATUCTUYECKH U,
MOJICKYJIAPHO-TEHETUYECKHI. CoBpemMeHHOE OIPEJICIICHUE FeHOTHIIA:
MOJITHOTEHOMHOE CEKBEHUPOBAHWE, TEHOTUITUPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[1I1P-anamu3a. HacmeacTBeHHble 3a0ojeBaHMS  YeloBeka. ['CHHBIE U
XpOMOCOMHBIE  OOJIe3HH  YeJIOBEKa. bonesnn ¢ HacimeaCTBEHHOU



MIPEAPACTIOJIOKEHHOCTHIO. 3HayeHue MEIUIUHCKON TE€HETUKHU B
MPENOTBPAIICHUH U JICYEHUU F€HETHYECKUX 3a00JieBaHMI yenoBeka. Meauko-
TEHETHYECKOE KOHCYJIbTUPOBAHUE. CtBONOBBIE KJIETKH. ITonsiTue
«TEHETHYECKOTO Tpy3a». OTHYECKUE acHeKThl MCCIeAOBaHUNW B 00JacTu
PEIaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enetnyeckue (akTOpbl MOBBIIMICHHOW YYBCTBUTEIBHOCTH YEJIOBEKA K
bu3MYeCKOMYy W XUMHUYECKOMY  3arpsi3HEHUIO  OKPYXKaroIled  Cpejbl.
I'eneTndeckas mpeapacnosoKEHHOCTh YETOBEKA K MaTOJIOTHUSIM.

JdemoHcTpanumn

Tabmuiel u cxembl: «KapuoTur yenoBekay, «MeToIbl U3yUYeHHS] TEHETUKHU
yesioBekay, «I'eHeTnyeckue 3a001eBaHus YEIOBEKaY.

IIpakTnuyeckas padora «CocTaBlIEHHE U aHAIU3 POJLOCIOBHONY.

Tema 15. Cenekuust OpraHu3MoB

JloMecTukaius U CEJIEeKUMs. 3apOKJICHUE CEJCKIUH U JIOMECTUKAIWHU.
Yuyenne H. W. BaBunoBa o llenTpax mNpoUCXOXKIEHUS W MHOT000pa3us
KyJbTYPHBIX pacTeHHil. Poib cenekiuu B CO3/JaHMU COPTOB PACTEHUM M TIOPOJT
#&UBOTHbIX. CopT, MNOpoaa, IMTaMM. 3aKOH TOMOJIOTUYECKHX PSIJOB B
HaciencTtBeHHOW wu3meHunBoctd H. WM. BaswioBa, ero 3HaueHue s
CEJICKIIMOHHON PaboTHI.

Metoasl celneKIMOHHONW paboThl. MCKyCCTBEHHBIM OTOOpP: MAacCOBBIM U
UHAUBUAYATbHBIM.  JTanmbl  KOMOMHAIMOHHOW  cenekuuu.  McnbiTanue
npou3BoUTENEH MO MOTOMCTBY. OTOOpP MO TEHOTUIY C TOMOIIBIO OIEHKU
¢dbeHOTHIIAa TOTOMCTBA M OTOOP IO TEHOTHUITY ¢ TToMoIbio aHanu3a JIHK.

HckyccTBeHHBIM  MyTareHe3 KakK METOJ[  CEJICKIIMOHHOW  paOoTHI.
PaguanmoHHpli YW XMMHWYECKMHW MYyTareHe3 KakK HMCTOYHUK MYyTalud y
KyJIbTYpHBIX (pOpM OpraHu3MoB. Mcmonb30BaHHEe T€HOMHOTO PEIaKTUPOBAHUS
1 MeTos10B pekomOuHanTHBIX JIHK s momydenus ncxomHoro martepuania s
CEJICKIUU.

[Tonyuenue MTOJIUTLIOUIOB. BnayrpuBnnoBas ruopuIn3aus.
brnuskopoacTBeHHOE  cKpemuBaHuWe, WM UHOpuauHr. HepopactBeHHOE
CKpelllMBaHue, Wik ayTOpuauHr. I'erepo3uc u ero nmpuuuHbl. Vcnonb3oBaHue
reteposuca B ceneknun. Otnanénnas rubpuamsanus. [Ipeogonenue Gecrioaus
MEKBHUJIOBBIX THUOPUIOB. JOCTHMXKEHHUS CENeKUUU PACTEHUNA U KUBOTHBIX.
«3enénas pegonoyusy.

CoxpaHeHue U U3YyYEHHE T€HETUUYECKUX PECYPCOB KYJIBTYPHBIX PACTCHUU
M UX JUKUX poAuYed sl CO3JaHUsl HOBBIX COPTOB U THOpPUIIOB



CEIbCKOXO3AMCTBEHHBIX KYJIBTYp. H3yuenue, coxpanenue u ynpasieHue
CCHEeMUYECKUMU  pecypcamu  CEeNbCKOXO3AUCMEEHHbIX U NPOMbBICIO8bIX
HCUBOMHBIX 6 YENAX YIYYUIEHUS CYUeCmEYIOWuUx U CO30aHusi HOBbIX NOpPOO,
JUHULL U KPOCCO8, 8 MOM YUCIe C NPUMEHEHUEM COBPEMEHHbIX Memo008
HAYYHbIX UCCIe008aHUL, NePed0sbliX udel U NepCneKmMuUGHbIX MEeXHON0UU.

JdemoHcTpanumn

[Toptpersl: H. W. BaBunos, . B. Muuypun, I'. /I. Kapneuenko, II. IL
JIykpanenko, b. JI. Actaypos, H. bopinoyr, /1. K. benses.

Tabmumbelt u  cxembl: «lleHTpbl TPOUCXOXKIEHUS W MHOr00Opasus
KYJbTYPHBIX PAacTE€HHI1», «3aKOH TOMOJIOTUYECKUX PSIJ0B B HACJIEIACTBEHHOMU
U3MEHUUBOCTHY», «Metoasl cenekuuny, «OtTnanéHHas TrUOpUIU3ALUY,
«MyTtarenes».

JlabopaTtopHas pabora «l3yueHHe COpPTOB KyJbTYPHBIX PACTCHUH U
MOPOJI TIOMAITHUX KUBOTHBIX).

JlaGoparopHasi padora «3ydyeHre METOJIOB CEJIEKIIUU PACTCHUI.

IIpakTnueckas padora «lIprBrUBKa pacTeHHII.

IKekypcusi «OCHOBHBIE METOABI M JOCTHKEHUS CEJEKIUH PACTEHHN U
KUBOTHBIX  (HAQ  CEJIEKIIMOHHYIO  CTaHIUIO, wieMeHHyro  (epwmy,
COPTOMCTIBITATEbHBIM YYaCTOK, B TEIUIMYHOE XO34KMCTBO, B JAaOOpPaTOPHIO
arpOyHUBEPCUTETA WIIK HAYYHOTO LICHTPA)».

Tema 16. buoTexHo10rus 1 CHHTETHYECKAasA OMOJI0TUA

OOBEKThI, UCTIONB3yeMble B OMOTEXHOJIOTHUH, — KJIETOYHBbIE M TKAHEBBIC
KyJIbTYypbl, = MHKpPOOPraHWU3MbI, = HUX  XapaKTEpPUCTUKA. TpaaulmoHHAas
OuoTexHonorusa: XjeOoneyeHue, TMOayuYeHUEe KHUCIOMOJOYHBIX TPOAYKTOB,
BUHOAENUE. MukpoOuonornueckuii cunre3. OOBEKTHI MHKPOOHMOIOTHMYECKHUX
TexHojorui. [Ipon3BoacTBO OeKa, aMUHOKUCIOT U BUTAMUHOB.

Co3nanue TeXHOJOTMH U MHCTPYMEHTOB I1I€JEHAINIPABIECHHOIO U3MEHEHUS
U KOHCTPYUMPOBAHHS TE€HOMOB C LEJIbI0 IMOJY4YEHUsS OPraHU3MOB H HX
KOMIIOHEHTOB, COAEPKAIINX HE BCTPEUAIOIIHNECS B IPUPOJI€ OMOCUHTETUUECKUE
My TH.

Knerounas naxenepus. MeToasl KyJbTypbl KIIETOK U TKAHEH PACTECHUU U
KUBOTHBIX. KpuobGanku. ComaTtudeckas ruOpuaM3alMs W COMATUYECKUU
smOpuorene3. Mcmonp3oBaHue Tariou0B B CENEKIUU pacTeHuil. [lonyuenue
MOHOKNIOHAIbHBIX anmumen. Hcnonvszosanue  MOHOKIOHANbHBIX u
NOJTUKNOHANILHLIX anmumen 6 Meouyune. VICKyCCTBEHHOE OIUIOJ0TBOPEHUE.
PexoHCTpyKIUsT ~ SWIEKIETOK W KJIOHUPOBAaHWE  KUBOTHBIX.  MeTox



TPAHCIUIAHTALUU SIAEP KIETOK. TexHonocuu 0300posieHus, Kyabmueupoeanus u
MUKPOKAOHANbHO20 PAZMHONCEHUS CENbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOCOMHasl W TeHHasg HMHXeHepus. VICKyCCTBEHHBI CHHTE3 I€Ha U
koHcTpyupoBanue  pexomOuHantHeix JIHK.  Cosdanue  mpanceennwix
opeanuzmos. JIOCTHKEHUSA U TEePCHEKTUBBl XPOMOCOMHOW M TE€HHOMU
MHXEHEPHUH. DKOJIOTMUYECKUE U ITUYECKHUE MPOOJIEMbl TeHHON MHKEHEPUH.

Menuuunckue OuorexHonoruu. IloctreHomHas nudpoBas MeAUIMHA.
[MIIP-nuarnoctrka. MeTab0JIOMHBIA aHAIU3, TEHOIICHTPUUECKUN aHaIu3
IpPOTEOMA YEJIOBEKA [JIsi OLIEHKUM COCTOSIHHUSI €ro 310poBbs. lcmoib3oBaHue
CTBOJIOBbIX KJeTOK. TapretHas tepanus paka. 3D-OuomnxeHepus yis
pa3paboTKu (yHAMEHTAJbHBIX OCHOB MEAUIMHCKUX TEXHOJIOTHH, CO3AaHUs
KOMIUIEKCHBIX TKaHEW COYeTaHWEM TEXHOJOTUU TPEXMEPHOro OMONPUHTUHIA U
ckadonauHra 115 pelieHus 3a1a4 MepCcoOHaTU3UPOBAHHON MEIUIIMHBI.

Coznianre BEKTOPHBIX BaKI[MH C IEJIbI0 0OecrieueHuss KOMOMHUPOBAHHON
3amuThl 0T Bo30ynureneit OPBU, ycranoBieHne MoOJEKyIsIpHBIX MEXaHU3MOB
¢ynkumonuposanust PHK-cogepkamux  BuUpycoB, BBI3BIBAIOIIUX  0CO00
oIacHbIe 3a00JIEBaHUS YEJIOBEKA U KUBOTHBIX.

JleMoHCTpamuu

Tabmuuet wu  cxembl:  «Mcmonb30BaHHE ~ MUKPOOPTaHU3MOB B
IIPOMBIIUIEHHOM  IPOU3BOACTBE», «KiletouHas  uHXKeHepus», «l'eHHad
UHXCHEPUSD.

JlabopaTopHas padora «l3yueHne 00beKTOB OMOTEXHOIOTHUI.

IIpakTuyeckasi padora «IlonydeHue MOJTOYHOKHUCITBIX IPOTYKTOBY.

JKcKypeusi «bHoTeXHONOruss — BaKHEWINAsl MPOU3BOAMTENIbHAS CuUia
COBPEMEHHOCTHU (Ha OMOTEXHOJOTMYECKOE ITPOU3BOJICTBO )».

11 KIIACC

Tema 1. 3apo:xaenue U pa3BuTHe 3BOJILHMOHHBIX NMPEACTABICHUN B
onosiorum

OpomonmonHas teopusi Y. JlapBuHa. I[lpeAnochlIKM BO3HUKHOBEHUS
napsuHu3Ma. JKu3Hb U HayuyHas AesarenbHocTh Y. JlapBuHa.

JBwxymue cuibl 3Bomonuu  BugoB 1o Y. JlapBuHy (BbICOKas
VHTEHCUBHOCTh Pa3MHOKEHHUS OPraHU3MOB, HACJIEACTBEHHAs HW3MEHYMBOCTb,
60prba 3a CyIecTBOBaHNUE, €CTECTBEHHBIN U MCKYCCTBEHHBIN 0TOOD).

Odopmnenue cuntetnueckoit teopuu s3pomonuu (CTD). HelirpanbHas
teopusi dBoionuu. CoBpeMEHHasi HBOJIOLMOHHAs Ouoiorusa. 3HaueHHE



ABOJIIOIIMOHHOW TeOopud B (HOPMUPOBAHUM ECTECTBEHHO-HAYUYHOU KAPTUHBI
MHUpa.

JdemoHcTpanumn

[Toptpetsl: Apucrorens, K. JIunnen, XK. b. Jlamapk, 3. XK. Cent-Unep, K.
Krosbe, Y. [Hapsun, C. C. UerBepukos, . 1. IlImansraysen, [x. Xonaein, /.
K. benses.

Tabmuupl n cxembl: «Cucrema >xuBoi mnpupoasl (mo K. Jlunuerwo)y,
«Jlecthnuna >xuBbIX cyuiecTB (mo Jlamapky)», «MexaHusm ¢GoOpMUPOBAHUS
npucnocodsieHnid 'y pacteHuid um kuBOTHBIX (mo Jlamapky)», «Kapra-cxema
Mapupyra nyremecrsus Y. [dapsunayn, «Haxonku Y. [lapBuna», «Popmsl
O0opb0ObI  3a  cymectBoBaHue», «llopoasl romyGeit»y, «MHoroobpasue
KyJIbTYpHBIX (OopM KamycThl», «Ilopoabl JOMamHMX >XUBOTHBIX», «Cxema
oOpa3zoBanus HOBBIX BuAOB (mo Y. Japsuny)», «Cxema COOTHOILIEHUS
JBIDKYIIUX CHJI ABOJIONNNY, «OCHOBHBIC TMOJOXKEHUS CHHTETUUECKOW TEOpUHU
SBOTIOLIMM.

Tema 2. MUKPO3BOJIIOLHA U €€ Pe3yJIbTATHI

[lonynsiuuss Kak »dleMEHTapHas eauHuNa J3BoMoUuHA. COBpEMEHHBIE
METOJIbl OIICHKHM TE€HETHYECKOTO pa3zHooOpa3usi M CTPYKTYPhI TOMYJISAIIHM.
N3menenne reHodoOHIAa TMOMYJISIMKA KaK dJEMEHTapHOE SBOIIOIMOHHOE
sBJIIeHUE. 3aKOH TeHeTndeckoro pasHoBecus JIx. Xapau, B. BaiinOGepra.

OnemeHTapHble (PakTOpbl (ABMXKYIIUE CUIIBI) SBOIIONUU. MyTallMOHHBIN
nporecc. KomOuHaTMBHAsS W3MEHUYMBOCTH. Jlpeiid) TeHOB — clilydaiiHbie
HEHANPABJIICHHBIE M3MEHEHHUs 4YacTOT ajiened B momymsamusax. Oddexr
ocHoBatensi. Ippexm Oymouiniounozo eopaviuka. CHUdCEHUE 2eHemU4ecKo2o
pasnoobpasusn: npudunsl u cireocmsus. Ilpossnenue sghghpexma opetigpa cenog 6
borvwux u  manvix nonyaayusx. Mwurpanuu. V3oisus  MOMYJISIIAN:
reorpadudeckas (IpoCTpaHCTBEHHAs), Oroorndeckas (penpoayKTHBHAS).

EctectBennbiii oTOOp — HampaBisromuii ¢akrop sBomonuu. Dopmbl
€CTECTBEHHOTO OTOOpa: JBIDKYIIMM, CTAaOWIM3UPYIOMINN, PpPa3pbIBAIOIINAN
(mu3pyntuBHbIi). [lonoBoit 0T00p. BO3HMKHOBEHUE U 3BOJIIOIUS COLUAIBHOTO
MOBEJICHUSI )KUBOTHBIX.

[TprcnocOOMEHHOCTh OPraHU3MOB KaK pe3ylbTaT MHUKPOIBOIIOIHH.
BosnukHoBenne  mpucrnocoOneHudd y  opraHuzMoB.  Apomopdo3sl U
AIMOAJANTALUH. [Tpumepsl MPUCIIOCOOICHUI y OPraHU3MOB:
Mopdosoruyeckre, (PU3HOIOTHYECKHUE, OUOXUMHUYECKUE, MOBEICHUYECKUE.
OTHOCUTENBHOCTD MPUCIIOCOOJIEHHOCTH OPTraHU3MOB.



Bun, ero xputepum u CcTpyKTrypa. BupooOpasoBaHue Kak pe3ynbTaT
MUKPO3BOJIOIUHU. M30msauus — kirodeBoid gakrtop BupooOpa3zoBanud. [lytu u
CrocoObl BUJI000pa30BaHUS: aJIONAaTPUYECKOE (reorpaduueckoe),
CUMIIATPUUYECKOE  (DKOJIOTMYECKOE), «MTHOBEHHOE»  (MOJIMIUIOUIU3AINA,
rubpuanzanus). JmuTeabHOCTh YBOTIOIMOHHBIX TPOIIECCOB.

Mexanu3Mbl GOpMHUPOBAHUSL OMOJIOTMUECKOTO pa3HOOOpa3usl.

Ponbp sBonOIMOHHONW OWONOrMM B pa3pabOTKE Hay4YHBIX METO/OB
coxpaHeHus: 6uopa3zHooOpa3usi. MUKpPOIBOMIONHUS U KOIBOJIOIMS Mapa3uToB U
ux xo03s1eB. MexaHu3aMbl (HOPMHUPOBAHUS YCTOMUMBOCTH K QHTUOUMOTHKAM U
criocoObl OOPHOBI C HEH.

JdemoHcTpanumn

[Toptpersr: C. C. YeTBepukos, 3. Malip.

Tabnuupel u cxembl: «MyTalMoHHas U3MEHUYUBOCTBHY», «llomynsunonnas
CTpykTypa Buaa», «Cxema mposBieHUs 3akoHa Xapau—BaiinOepray,
«/IBwxxymue Cuiibl 3BONIOUUNY», «IDKOJOTUYECKAs M3OJSALUS MOMYJISIUA
ceBaHCcKoU (popenny, «'eorpaduueckast N3OS JTUCTBEHHUIBI CHOUPCKON U
JYMCTBEHHULBI 1aypcKoi», «llomynsiroHHbIE BOJHBI YMCIEHHOCTH XHUIIIHUKOB
U KepTB», «Cxema NeHCTBUA €CTeCTBEHHOro ordopay, «PopMbl OOpHOBI 3a
cyliecTBoBaHue», «MHaycTpuanbHblli MenaHu3M», <« KUBBIE HCKOIAEMBIE,
«IToxkpoBuTENBCTBEHHAsI OKpacka >KMBOTHBIX», «lIpemynpexnaromas okpacka
KUBOTHBIX»,  «Dusmonoruueckue  agantauun»,  «lIpucnocobiaeHHOCTD
OpPTraHU3MOB U €€ OTHOCHUTEIBHOCTHY», «Kpurepuu Buaa», «BuIbl-IBOMHUKNY,
«CTtpyktypa BHma B mpupone»,  «CmocoObl  BHA000pa30BaHUS»,
«I"eorpaduueckoe BUJI000pa30BaHUe TpEX BUJIOB JIAHIBIIICH,
«IKOJOTHYECKOE BUI000pa30BaHKUE BUIIOB CUHUID, «IlOTUTIIONIBI pacTeHUN,
«KanycTHO-peneunbIil rubpumy.

O6opynoBanue: repOapuu pacTEeHUM, KOJJICKIIMA HACEKOMBIX, dydela
NTUI] U 3Bepel C MpUMEPaMH PA3TUYHBIX MPUCIOCOOJICHHMA, dydena NTHUI] U
3Bepell pa3HBIX BUIOB, TepOapuul pacTeHUi OJIM3KHX BUIOB, 00pa30BaBIIMXCS
Pa3IMYHBIMU CIIOCOOAMU.

JlabopaTopHass paGora «BbisiBIeHHE M3MEHUYMBOCTH Yy OCOOEW OIHOTO
BUJIAY.

JlabopaTtopHass paGora «lIpucmocoOieHus OpraHu3MOB H  HUX
OTHOCHUTENbHAS LIEJIECO00PA3ZHOCTD.

JlabopaTtopnas paGora «CpaBHEeHHE BHUAOB MO MOP(OJIOTHYECKOMY
KPUTEPUIO».



Tema 3. Maxkpo3Boonus U €€ pe3yJbTaThl

Meroapl u3ydeHHsT MAaKpOABOJMIOUMHU. [laJleOHTONOTHYECKUE METObI
u3yueHust sBoionuu. Ilepexonnbie (GOpMbI U (UIOTCHETHUYECKUE PSIbI
OpraHU3MOB.

buoreorpaguueckue mMeroasl uyueHus 3Boionuu. CpaBHeHUE (Piiopbl U
dbayHbl MaTEpUKOB M OCTpOBOB. buoreorpaduueckue obnactu 3emiau. Bunbl-
DHJEMUKHU U PEIIUKTHI.

OMOpHONIOTUYECKHE U CPABHUTEIbHO-MOP(OJOTUYECKUE  METObI
U3Y4YEeHHs] HBOJIIOIMU. ['eHeTHueckre MeXaHHW3Mbl 3BOJIOLMH OHTOreHe3a U
MOSIBJICHUST DBOJIIOIMOHHBIX HOBIIECTB. [ OMOJIOTHYHBIE U aHAJIOTMYHbBIC
opranbl. PyauMeHTapHbie opranbl U aTaBU3Mbl. MOJEKYISIPHO-TEHETHYECKHUE,
OMOXMMHMYECKHE M  MaTeMaTH4YeCKUe  METOAbl  U3YUYCHUSI  DBOJIOLIMH.
I'omomnoruunpie reHbl. COBpeMEHHBIE METOJIbI TTOCTPOCHUS (DUIIOTCHETUYECKHUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTallMX U IBOJIIOIUSI TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (TpaBuja) JBOMOUMH. [lpunyun cmeHwvl

@yHKYuULl. HeobOpatumocTs HBOJIIOIUH. AnanTtuBHas paauanmsi.
HepaBHOMEPHOCTH TEMITOB IBOJIIOIUH.
JleMoHCTpamuu
IToptpetsr: K. M. Bap, A. O. KoBanesckuii, @. Mromiep, 3. [ 'ekkenb.
Tabmuupt U CXEMBbI: «DuIoreHeTUYeCKU  psAj JIOIIaan»,

«ApxeonTepukcy, «3Bepo3yobie smepb», «Creromedansn», «Punnoduts,
«CemeHHBIE TMANOPOTHUKWY», «buoreorpadguueckue 30HBI 3emim», «Jlperd
KOHTHHEHTOBY», «Penmukto», «HauanpHble cTaauu 3MOPUOHANBHOTO Pa3BUTHUSA
MO3BOHOYHBIX JKMBOTHBIX», «l'OMOJOTMYHBIE W AHAJIOTUYHBIE OPraHbD),
«PynumeHThI», «ATaBU3MBIY, «XpPOMOCOMHBIE HAOOpPHl  dYelOBEKa W
muMnan3e», «l JaBHbIE HANPABICHHS HBONIONUNY, «OO0IIHME 3aKOHOMEPHOCTH
3BOJIIOLIAN.

O6opynoBaHue: KOJUICKIIMU, TepOapuu, MYJSHKA HCKOMAEMBIX OCTaTKOB
OpPraHU3MOB, MYJISI)KA TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYAUMEHTAPHBIX OPraHOB
Y aTaBU3MOB, KOJIJIEKIIUU HACEKOMBIX.

Tema 4. IIponcxoxaeHne u pa3BuTHE )KU3HU HA 3emJie

Hayunbie rumote3sl mpoucXOXkKACHUS *KU3HU Ha 3emse. AOWoreHes u
naHcnepmusi.  JloHayuHble ~ TPEACTaBICHUS O  3apPOXKICHUM  KU3ZHU
(kpeanonusM). ['unmore3a MOCTOSIHHOTO CaMO3apOXKACHUS JKU3HHU U €€



onposepxkeHne onbitamu @D, Pemu, JI. Cnamwranmanum, JI.  Ilactepa.
[IpoucxoxieHne KU3HU U aCTPOOUOIIOTHS.

OcHOBHBIE  JTambl ~ HeOpraHuyeckod  spomoumu.  [lmanerapHas
(reomoruyeckas) JBOJIONUA. XHUMHUUYECKass SBOMIONMSA. AOHOTCHHBIM CHHTE3
OpraHnyeckux BemecTB n3 Heopranundeckux. OmbiT C. Mumiepa u I'. HOpwu.
O6pazoBanue mnoauMepoB u3 MoHomepoB. KoamepBatHas rumore3a A. U.
Omnapuna, rumnote3a mnepBuuHoro OynsoHa JIk. XonaeitHa, reHeTHueckas
runote3a . Mémnepa. Pubosumbr (T. Uek) u rumoreza «vmupa PHK» V.
['un6epra. ®opmupoBanue MeMOpaH U BOSHUKHOBEHHUE MPOTOKIIETKH.

Hcropus 3emnn u Metoapl e€ m3yudeHus. lckonmaeMble OpraHHYECKUE
octatku. ['eoxpononoruss u e€ wmeroasl. OTHOcHUTENnbHas W aOCOJIOTHAsS
rE€OXPOHOJIOTHS. ['€0XpOHOIOrHY€eCcKas IKala: 30Hbl, 3pbl, IEPUOIBI, SITOXH.

HavanpHbie »3Tanbl opraHudeckoil sBoioluu. [losiBIIEHHE M 3BOITIOLMS
NEPBBIX KIETOK. DBOIONMS MeTaboan3Ma. Bo3HUKHOBEHHE MEPBBIX 9KOCUCTEM.
CoBpemeHHble MHKpPOOHBIE OMOIUIEHKM Kak aHajor TEepBbIX Ha 3emiie
coobmiectB. CTpoMaTonuTsl. [IpokapruoThl U 3yKapHOTHI.

[Ipoucxoxnenue AYKapuoT (cumbuorenes). DBOJIIOLIMOHHOE
IPOUCXOKAEHUE BUPYCOB. IIpOMCXOKIEHHE MHOTOKIETOYHBIX OPraHU3MOB.
Bo3HUKHOBEHNE OCHOBHBIX TPYII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE ATambl HBOJIIOIUHN BHICHIUX pacTeHuil. OCHOBHBIE apoMOp(}O3bI
pactennii. Beixoxg pacreHuit Ha cymy. [losiBiieHHWE CIIOPOBBIX pPacTeHUU U
3aBoeBaHue MMM cymHd. CeMeHHble pacTeHus. lIpomcxokieHue IBETKOBBIX
pacTeHui.

OcHOBHBIE ATamnbl YBOJIOIUU KMBOTHOTO MuUpa. OCHOBHBIE apoMOp(o3bI
KUBOTHBIX. BeHnyckas ¢ayna. KemOpuiickuii B3pbIB — OSBICHUE COBPEMEHHBIX
tunoB. IlepBble XOpaoBble kKMBOTHbIE. JKu3HbL B BOAE. OBOJIOLHUS
mo3BOHOYHBIX. [Ipoucxoxaenne ambubuii u pentunuid. [Ipoumcxoxnenue
MJeKkonuTaommx W nrun. [lpuHmun kmodeBoro apomopdosza. OcBoeHHe
0eCTI03BOHOYHBIMH M TIO3BOHOYHBIMH KMBOTHBIMU CYIIIH.

Pa3Butre xu3HM Ha 3emile MO 3paM U NEPHOJaM: apxeil, MpoTepo3oil,
Majgeo30i, Me3030M, KaitHo30M. OOmas xapakTepucTHKa KiuMaTa W
reoJIOTHYeCKUX mpoueccoB. [losBIeHnEe M pacuBeT XapaKTEPHBIX OPraHU3MOB.
VYrrneobpa3oBaHue: €ro yCIOBUS U BIUSHUE HA Ta30BbIi COCTaB aTMOC(EPHI.

MaccoBbie BbIMUpaHUsI — YKOJOTHMUECKUE KPU3UCHI Ipouuioro. [lpuunnsl
M CJHEACTBUS MAacCOBBIX BbIMUPaHHU. COBPEMEHHBIA DKOJOTMUYECKUN KPHU3HUC,
ero ocooennoctu. [Ipobrema coxpaneHus 6nopazHooOpaszusi Ha 3emIie.



CoBpemeHHas cuctemMa opranudeckoro mupa. llpunuuns knaccudukanum
oprann3mMoB. OCHOBHBIE CUCTEMATUYECKUE IPYNITBI OPTraHU3MOB.

JdemoHcTpanumn

[Toptpetsr: @. Pean, JI. Cnamnannanu, JI. Ilacrep, . 1. Meunukos, A.
N. Onapun, [Ix. Xongeiin, I'. Mémnep, C. Mumnep, I'. IOpu.

Tabmuipl u cxembl: «Cxema omnbita @. Penuy», «Cxema omnbita JI. Ilactepa
M0 M3YYEHUIO CaMO3apoXJeHusi Xu3Hm», «Cxema ombita C. Munnepa, I.
IOpu», «3Tanbl HEOPraHMYECKOUN IBOTIOLUNY, «I'€OXPOHOIOTHUYECKAs LIKaIay,
«HavanpHble 9Tambl OpraHuveckod HBomonuny, «Cxema oOpa3oBaHUs
IyKapuoT MyTéM cuMmOuoreHeza», «Cucrema >XKUBOW Npupoabl», «CTpoeHue
BUpYyca», «ApoMopdo3bl pacteHuil», «PuHHOPUTHY, «OIHOKIETOYHBIE
BOJOpOCIINY, «MHOTOKJIETOYHbIE Boaopocin», «Mxu», «llanopoTHUKWY,
«l"onoceMenHble pacteHusi», «Opranbl LBETKOBBIX pacTeHui», «Cxema
Pa3BUTHS >KUBOTHOTO MHpa», «ApoMopdo3bl KUBOTHBIX», «lIpocTeiimue,
«Kumeugnononoctueie», «Ilmockue uepBu», «UneHucronorue», «PvIObI»,
«3emHoBOSHbIeY», «lIpecmbikatomuecs», «lltumpy, «MIIEKONUTAIOLUIAEY,
«Pa3BuTHe XU3HH B apXEUCKON 3pey», «Pa3BuTHe KXKWU3HU B IPOTEPO30UCKOU
ape», «Pa3BuTHe KU3HM B TAJCO30MCKOM d3pe», «Pa3BuTHE KU3HU B
MEe3030MCKOM 3pe», «Pa3zBuTHE KU3HU B KaWHO30MCKOHN 3pe», «CoBpeMeHHas
CHUCTEMA OPTraHUYECKOI'O MUPAY.

O6opynoBanue: repbapu pAaCcTEHUN PA3IUYHBIX OTAENOB, KOJUIEKIUU
HAaCEKOMBIX, BIJIAKHbIE TMIpENapaTbl JKUBOTHBIX, PAKOBHUHBI MOJLIIOCKOB,
KOJUIEKUIUHM WTJIOKOKUX, CKEJEThl MO3BOHOYHBIX MXMUBOTHBIX, Uyyeia NTULl U
3BEpell, KOJUIEKIMH OKAaMEHEJIOCTEH, TMIOJE3HBIX HCKOMAEMBbIX, MYJSKU
OpraHUYECKUX OCTaTKOB OPraHU3MOB.

Bupryanbnas Ja0opatopHas pabGora «MojaenrpoBaHUE OIBITOB
Munnepa—tOpu 1o  uU3ydeHHI0O aOMOTEHHOTO CHHTE€3a OpPraHUYECKHUX
COCIMHEHUN B MEPBUYHOMN aTMOChepe.

JlaGoparopHasi pabora «l/3ydyeHue u OmMCaHME HCKOIMAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOB.

IIpakTuueckas padora «lI3ydyenne ocOOEHHOCTEH CTPOEHUS pPACTCHUU
Pa3HBIX OTIEIIOBY.

IIpakTuueckas  padora  «/3yueHne  OCOOEHHOCTEW  CTPOCHHS
MMO3BOHOYHBIX )KUBOTHBIX).

Tema S. IIpouncxoxkaeHue yeji0BeKa — AaHTPOIOreHe3

Paznensl n 3amaun aHTpOIOJIOrui. MeTo1bl aHTPOIIOJIOTHH.



CraHoBJIeHUE MPECTABICHUIN O MTPOUCXOXKICHUH YeJIOBeKa. Penuruo3neie
BO33peHUsA. COBpEMEHHbIE HaAYYHBIE TEOPUH.

CxoncTBo uyenoBeka ¢ OKMBOTHBIMH. (CHUCTEMAaTHYECKOE TIOJOKEHUE
yenoBeka. CBUIETEIbCTBA CXOJCTBA UEIOBEKAa C KMBOTHBIMU: CPaBHHUTEIIHHO-
MOpGhOIOTHYECKHeE, AMOPHUOJIOTUYECKHE, b13M0JI0ro-0MOXUMUYECKHE,
noBefeHueckue. OTau4Ms dYeloBEKa OT JKUBOTHBIX. lIpsiMOXOXKIeHue u
KOMILJIEKC CBSI3aHHBIX C HUM IMPHU3HAKOB. Pa3BuUTHE rOJIOBHOTO MO3ra U BTOPOM
CUTHAJILHOW CUCTEMBI.

JBuwxymue  cuibl  (dakTopel) — aHTPOINOreHe3a:  OMOJOTHYECKHE,
coruaibHbie. COOTHOIIIEHHE OUOJIOTUYECKUX M COLMAIBHBIX (DaKTOPOB B
aHTPOIOTeHe3e.

OcHOBHBIE CTaUU aHTpOTIOTeHe3a. PaHHME YenoBeKoOOpa3Hbie 00E3bsHBI
(MpOKOHCYJIBI) M paHHWE TOHTUABl — OOIIME TMPEIKH YeTOBEKOOOPa3HbIX
00e3bsH W JIIoicH. ABCTpPaJONUTEKH — JABYHOTHME TpeaKu Jroaed. Yesorek
yMEJbIi, TEPBbIE M3TOTOBJICHUS OpyAWi Tpyna. UenoBek NpIMOXOASIIUNA U
NEepBbIi BBIXOA Jrofel 3a mpeaensl Adpuku. UYenmoBek redaenbOeprckui —
oOmuit MpeAoK HeaHAEPTAIHLCKOIO YeJIOBeKa M YesloBeKa pasyMHOro. Yenosek
HEaHJEepPTaIbCKUI KaK BHJ JIFOJIEM XOJIOAHOIO KinMmara. YenoBek pa3yMHbIN
COBPEMEHHOI'O THUIIA, JACHUCOBCKUN YEJIOBEK, OCBOCHHE KOHTHHEHTOB 32
npenenamu Adpuku. [laneoreneTruka u majaeoreHOMUKA.

DBOJIOLKSA COBPEMEHHOI0 YelioBeKa. EcTecTBEHHBII 0TOOP B MOMYNIAIUAX
genoBeka. MyTallMOHHBIN mporiece B noauMopdu3M. [TonmyisiiuoHHbIE BOTHBI,
npeiid reHoB, Murpanus U «3pdEKT 0OCHOBATENS» B MOIMYJISAIHUIX COBPEMEHHOTO
YeJ0BeKa.

Yenoseueckue pachl. I[loHsatue o pace. bonbmime pachl: €BpomneouaHas
(eBpasmiickasi), aBCTpaJIO-HErpPOUJIHASL (PKBATOpUAlbHAs), MOHIOJIOWIHAS
(a3uarcko-amepukaHckas). BpeMs u myTu pacceneHusl YeloBEeKa MO IUIAHETE.
EnunctBo 4yenoBeweckux pac. HaydHas HECOCTOSITENBHOCTh  pacHU3Ma.
[TprcniocOOIEHHOCTh YeNOBEKa K Pa3HbIM YCIOBHUSM OKPYXKAIOIIEH CpEeIbI.
Bnusinue reorpaduyeckoit cpenbl W apeiida TEHOB Ha MOPQOJIOTHIO W
(U3HOTOTHIO YETOBEKA.

MexauciuIuiMHapHbie  METONbl B (U3WYECKOor  (OMOIOTHYECKOM)
AQHTPOIOJOTHHU.  DBOJIIONUMOHHASA  AHTPOMOJOTHS W  MaJCOAHTPOINOJIOTHUs
YeJI0BEUECKUX MOoNysiuid. bruocounanbHbie UCCeI0BaHUS TPUPOJIBI YETOBEKA.
UccnenoBanue KO3BOMIONUKN OMOJOTUYECKOTO U COIMATIBLHOTO B UETIOBEKE.

JdemoHcTpanumn



IToprpersr: Y. lapsun, JI. Jluku, 4. 5. Poruackuit, M. M. I'epacumos.

Tabmumbslt u  cxembl: «MeTonbl aHTpomojioruny, «l 0J0BHONW MO3T
yesnoBekay, «YenoBexkooOpa3Hbie 00€3bsiHb», «CKelneT YeIoBeKa U CKeleT
muMnanse», «PyIMMEHTbl U aTaBU3Mbl», «JIBHKYIIME CUIIbI aHTPONOTECHE3AY,
«IBOJIIOIUOHHOE APEBO YEJIOBEKA», «ABCTPAJIONUTEK», «HEIOBEK YMEINbI»,
«Henosek mnpsaMoxoasmun», «JleHucoBckuil yenoBek» «Heanaepranbubly,
«KpomanboHUb, «IIpenku yenoBeka», «ITalbl 3BOJIIOIUN YEI0BEKa», «Pachl
YEJIOBEKa.

O6GopynoBaHue: MYJSIKHM OKAaMEHEJIOCTEHW, MpeaMeTOB MaTepHalbHON
KyJbTYphl TPEIKOB YeJoBeKa, penpoaykuuu (dororpaduu) KapTUH C
MUDOJIOTHUECKUMH U OUOJEHCKUMU CHOKETaMU TMPOUCXOXKJICHHUS YEJIOBEKa,
doTorpadu HaxXOJOK HCKOMAEMBIX OCTAaTKOB YEJIOBEKa, CKEJIET YeJIOBEKa,
MOJIETIb ueperna 4YejloBeKa M ueperna MIMMIIaH3€, MOJEIb KUCTU 4YeJOBEeKa U
KUCTHU HIMMIIAH3€, MOJIEJIA TOPCa MPEIKOB YEIIOBEKA.

JlabopaTopHass padora «/3ydueHue OCOOCHHOCTEH CTpPOCHUS CKeJeTa
YeJI0BEKa, CBS3aHHBIX C MPSAMOXOKICHUEM).

IIpakTuyeckass padora «V3yyeHHe  SKOJIOTMYECKUX  aJamnTalludid
YEeJI0BEKaY.

Tema 6. JDxosiorusi — HayKa 0 B3aMMOOTHOIIEHUSIX OPraHU3MOB H
HAIOPraHU3MEHHBIX CHCTEM C OKPY Kalollel cpeaoi

3apoxaeHue W pa3ButHe 3koyioruu B Tpynax A. I'ymbonpara, K. ©.
Pynwe, H. A. CeBeproBa, 3. I'ekkensi, A. Tencnu, B. H. CykauéBa. Paznensl u
3a7a4u SKoJIOruu. CBsI3b DKOJIOTUH C JPYTUMHU HAYKaAMH.

Mertonasl skonorun. [loneBbie HaOMOACHUSA. DKCIIEPUMEHTHI B SKOJIOTHH:
IPUPOJHBIE W JlabopaTtopHble. MojenupoBaHue B JKOJIOTUA. MOHUTOPHUHT
OKpYKaloIIel cpe/ibl: JOKAJIbHBIN, pErHOHAIBHBINA U TJI00aTbHBIN.

3HaYeHHUE DOKOJOTUYECKUX 3HAHUM i1 4YeJOBeKa. OKOJIOTHYECKOE
MHUPOBO33PEHUE KaK OCHOBA CBSI3€H YEJI0BEUECTBA C NMpHUpooi. DopMupoBaHUe
SKOJIOTHYECKOM KYJIBTYPBI U 3KOJOTHYE€CKON IPaMOTHOCTH HACEIICHUS.

JdemoHcTpanumn

IToptpetsr: A. I'ym6onbar, K. ®@. Pynawse, H. A. Cesepiios, O. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmuiel U cxembl: «Pa3nensl sxojtorun», «MeToasl 3KoJIoruny, «Cxema
MOHUTOPHUHTA OKPYKAIOIIEH CPEIBI».

JlabopaTopHass  paGora  «/M3yuyeHme  METOAOB  DIKOJOTHYECKUX
HCCJIEIOBAHUI.



Tema 7. Opranusmbl U cpeia 00UTAHUSA

Okonornyecknue  GakTopbl U 3aKOHOMEPHOCTH WX  JCHCTBUSL.
Knaccuduxanusa skomornueckux (PakTopoB: aOUOTHYECKHE, OUOTHYECKHUE,
anTponorenHsle. O01IME 3aKOHOMEPHOCTH ACHCTBUS HKOJIOTHYECKUX (PAaKTOPOB.
[IpaBuno wmunumyma (K. Iopenrens, FO. Jlubux). TosiepaHTHOCTD.
OBpUOMOHTHBIE U CTEHOOUOHTHBIE OPraHU3MBI.

Abuotnueckue Qakropbl. CBeT Kak 3Koysorudeckuil ¢akrop. [elcTBue
Pa3HbIX YYaCTKOB COJIHEYHOT'O CIIEKTpa Ha OPraHU3Mbl. DKOJIOTHYECKUE TPYIIIIbI
pacTeHUil W >KMBOTHBIX MO OTHOIICHHIO K cBeTy. CHUrHajgpHas poJib CBETa.
doTonepuoanu3M.

Temneparypa kak skojorumdyeckuid (axrtop. [edicTBue Temmeparypbl Ha
opranu3Msbl. [lofikunoTepMHbIE U TOMOHOTEPMHBIE OPraHU3Mbl. DBPUTEPMHbBIE
U CTEHOTEPMHBIE OPTaHU3MBbI.

Bnaxunocts kak skonoruueckuii daxrop. Ilpucnocobiienus pacteHHil K
noJiIep ka0 BogHOro Oananca. Kiaccudukanus pacTeHUi M0 OTHOIIEHHUIO K
Bojze. [Ipucnoco6eHus >kMBOTHBIX K U3MEHEHHUIO BOJHOT'O PEXUMa.

Cpenpl oOUTaHMsI OPTraHU3MOB: BOJIHASI, HA3€MHO-BO3AYIITHAS, TTOUYBEHHAS,
ryOMHHas TOJIMOYBEHHAs, BHYTpHOpraHu3MeHHas. DOU3UKO-XUMHYECKUE
0coOeHHOCTH cpej; obuTanus opraHu3MoB. [IpucnocoOseHus OpraHu3MOB K
’KU3HU B Pa3HbIX cpefax.

buonornueckue putmbl. BHemnue u BHyTpeHHUE puTMmbl. CyTOYHBIE U
rogu4yHbie puTMbI. [Ipucnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM M3MEHEHUSIM
YCJIOBUH KU3HU.

Kuznennoie Qopmbl opranm3MoB. [loHsTHe o0 JXH3HEHHOW (opme.
XKusznennole (QOpMBI pacTeHUi: JEpeBbS, KYCTAPHUKH, KYCTapHHUYKH,
MHOTOJIETHHE TpaBbl, OAHOJETHHE TpaBbl. JKU3HEHHBbIE (HOPMBI >KUBOTHBIX:
TUAPOOMOHTHI, TE€OOMOHTHI, a’poOMOHTHL. OCOOEHHOCTH CTpOEHUS M 00pasa
KU3HU.

buotnyeckne  Qakropsl. Bumbpl  OMOTHYECKMX  B3aMMOJCHCTBUNA:
KOHKYpEHLUS, XHIIHUYECTBO, cuMOMO3 u ero Qopmbl. [lapasutusm,
KOOoMepalus, MyTyajanu3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HAXJICOHUYECTBO).
Herpodurueckue B3ammopaeicTBus (Tonuueckue, dopudeckue, hadbpuyueckue).
3HaueHne OMOTMYECKUX B3aMMOJEHCTBUN JUJISl CYIIECTBOBAHHS OPraHM3MOB B
cpene ooutanus. [I[puHIMI KOHKYPEHTHOTO UCKIOYEHUS.

JdemoHcTpanumn



Tabmuipl U cxeMmbl: «IKoynoruyeckue (Gaxkrtopbl», «CBETOBOW CHEKTPY,
«IKOJOTUYECKUE  TPYMNbl  KUBOTHBIX IO  OTHOIICHUIO K  CBETY»,
«TemnokpoBHBIE YKUBOTHBIEY, «X0JI0AHOKPOBHBIE KUBOTHBIEY,
«Du3noNIornUecKue aganTaiu XUBOTHBIX», «Cpeibl 0OOUTaHUSI OPTaHU3MOBY,
«buonornueckue putMbl», «Ku3HeHHbIe (OPMBI pacTeHui», «Ku3HEeHHbIE
(bOpMBI KUBOTHBIX», «IKOCHUCTEMA IMIUPOKOJIUCTBEHHOTO Jiecay, « IKOcUCcTeMa
XBOWHOTrO Jiecay, «llemn mnuranusa», «XumHU4ectBo», «llapazutuszmy,
«Konkypennus», «Cumomosy, «KommeHncanuzmy.

O6GopynoBaHue: repOapuy pacTeHUM W KMBOTHBIX, MPUCIIOCOOJICHHBIX K
BIUSIHUIO PA3IUYHBIX DKOJIOTHYECKUX (DAKTOPOB, TepOapuu CBETOJNIOOUBBIX,
TEHETIOOUBBIX U TEHEBBIHOCIUBBIX PACTCHUH, CBETOJIFOOMBHIE, TEHEIIOOUBBIC U
TEHEBBIHOCIIMBBIC ~ KOMHATHBIE  pacTeHHs, TepOapuu U KOJUICKIIUU
TETJIOJIFOOUBBIX, 3UMOCTOUKHX, MOPO30YCTOMUYMBBIX PACTEHUM, dydesna MTHUIl U
3Bepel, repOapuu pacTeHHWM, OTHOCSIIUMXCSA K TUrpodutam, Kcepoduram,
Me30(puTaM, KOMHATHBIE PACTEHHS JaHHBIX TPYIII, KOJUICKIIUA >KHUBOTHBIX,
OOMTAIONIUX B Pa3HBIX Cpeliax, repoapuu M KOJUICKIIMM PACTEHUM U )KUBOTHBIX,
o0JagaroNMX YepTaMy MPUCIIOCOOIEHHOCTH K CE30HHBIM U3MEHEHUSIM YCIIOBUN
KU3HU, repOapuu U KOJUICKIIMU PACTEHUHN U KUBOTHBIX PA3TUYHBIX KU3HEHHBIX
dbopM, KOJUJIEKIIMM >KUBOTHBIX, YYaCTBYIOIIMX B pa3IMYHBIX OUOTUYECKUX
B3aUMOJECHCTBHSIX.

JlaGopaTtopnas padora «BrisBieHHe TpUCHIOCOOJIEHUN OpPraHU3MOB K
BJIUSIHUIO CBETA.

JlabopaTopHasi padora «BbIsiBiIeHHE TPHUCIIOCOOJICHHI OPraHU3MOB K
BJIUSIHUIO TEMIIEPATYPBI».

JlabopaTopHasi paGora «AHaTOMHUYECKHE OCOOCHHOCTH PACTCHUN W3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Jkos0rusi BUA0B U MOMYJISALM A

DKOJIOTMYECKHE  XapaKTepuCTHUKH  nomyisuun.  [lomynsiuus — kak
Oouonornyeckas cuctema. Posib HEOTHOPOAHOCTU Cpefibl, GU3HUECKUX O0aphepoB
U OCOOGHHOCTEH OWOJOTMHM BUIOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOM
CTPYKTypbl nonyisanuil. OCHOBHbIE MOKAa3aTeNW TMOMYISUUA: YUCICHHOCTb,
IJIOTHOCTh, BO3pAcTHas M MOJIOBasl CTPYKTYpa, POXKAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTb, MUTPALIHSI.

Dkoyioruyeckass  CTpyktypa  nonyinsuud.  OneHka — YUCIEHHOCTH
nonyysiiuu. JluHaMmuka nonyisinuu U e€ perynanus. buorndeckuid moreHuan
nonyisiiuu.  MojenupoBaHue AuMHaAMUKU — nonynsuud.  KpuBbsie  pocta



YUCJICHHOCTU Tnonyisiunv. KpuBble BbDKHMBaHUS. Perynsuus 4YHCIEHHOCTH
NOMyJSUMA: poJib (DAKTOPOB, 3aBUCIIIMX M HE 3aBUCALIUMX OT IUIOTHOCTH.
DKOJIOrMYeCKHe cTpateruu BUAoB (r- u K-ctparerun).

[Tonsitue 06 skomoruueckor Humie Buaa. Mecroobutanue. MuoromepHas
Mozenb dKoinornyeckor Humu Jx .M. XatyuHcona. PazMmepsl 5KOJIOrM4ecKoOu
Hui. [loTeHumnanbHast U peaau30BaHHAS HUIIIM.

Bun xak cucrema nomynsumii. Apeansl BUAOB. BUIBI M MX KU3HECHHBIE
CTpaTErnH. JKOJOTHUYECKNE SKBUBAJICHTBI.

3aKOHOMEPHOCTH TMOBEJACHHUS W MUIpPALMK KUBOTHBIX. buosornueckue
WHBa3UM 4Yy>KEPOJIHBIX BUIOB.

JdemoHcTpanumn

IToptper: [Ix. 1. XaTunHCOH.

Tabmuupl U cXeMbl: «DKOJOTMUECKHE XapaKTEePUCTUKHU TOMYJISIIHI,
«IIpocTpaHcTBEHHass CTpyKTypa mHOOmyiasiuun», «Bo3pacTHble NOUpamMUIbI
nonymanuny», «CKOpOCTh 3aCEleHHs] MOBEPXHOCTH 3EMJIM  Pa3IMYHBIMU
opranuzMaMmn», «Mozenb skosorndeckor HumM k. M. Xatunnconay.

Oo6opynoBanue: repOapuu pacTeHUN, KOJUIEKIIUU )KUBOTHBIX.

JlabopaTtopHass paGora «IIpucnocoOmeHusi CceMsSH pacTeHUd K
pacCeNeHUIO.

Tema 9. Jkos0rusi co0001ECTB. IKOJOTHYECKHE CHCTEMBbI.

CooOmiectBa opranu3MoB. buornieHo3 u ero crtpykrypa. Csizu Mexmy
OopraHu3MaMHu B OMOIICHO3E.

Dxocucrtema Kak oTkpeiTas cucteMa (A. k. Tencnu). yHKIMOHATIBHbBIC
OJIOKM OpraHU3MOB B HKOCHUCTEME: MPOMYIEHTHI, KOHCYMEHTHI, PEIYIEHTHI.
Tpodudeckue ypoBHu. Tpoduueckue nenu u cetu. AOuoTHueckue OIOKHU
skocucteM. [louBbl M mibl B 3KocucTeMax. KpyroBopoT BeIIECTB M IIOTOK
OHEPIUH B IKOCHCTEME.

OcHOBHBIE  TIOKa3aTeau 3KOCUCTEMBI. bromacca #  IpOayKUUS.
DKOJOTUYECKHUE TUPAMUIBI YUCe, OMOMACCHI 1 SHEPTHH.

Junamura sxocucmem. Kamacmpocguueckue nepecmpotixu. @aykmyayuu.
HanpasnenHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cyKueccuu. [lepBuunbie u
BTOPHUYHBIE CYKIIECCUM W WX IPUYMHBL. AHTPONOTEHHBIE BO3JECHUCTBUA HA
cykneccuu. KimmakcHoe coobmiectBo. buopasHooOpasme u  momHOTa
KpyroBOpOTa BELIECTB — OCHOBA YCTOWYMBOCTU COOOIIIECTB.

[IpuponHble 3KOCUCTEMBI. JKOCUCMEMbl 03EP U peK. DKOCUCEMbl Mopel
U oKeanos. Ikocucmemvl mMyHOp, 1eCO8, cmenetl, NyCMulHb.



AHTpPONIOTEHHBIE DKOCUCTEMBI. Arposkocucrema. ArpoueHos. Pazmmuus
MEK]Iy aHTPOTMOTEHHBIMU U MIPUPOJIHBIMU IKOCUCTEMAMH.

Ypb6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocuctem. ['opojckas
dbaopa u ¢dayna. CuHaHTponuzaiusi ropojckoil ¢daynsl. buomornueckoe u
X035IUCTBEHHOE 3HAYCHHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH dhopmupoBaHuUs OCHOBHBIX B3aUMOJICCTBUI
OpraHu3MOB B d3Kocuctemax. Poav xrackaomozo 3ghgexma u 6udos-
a0upuxamopos (Kurouesvix 6u008) 8 yHKyuoHuposanuu sxocucmem. Ilepenoc
SHEPIMM U BEIIECTB MEXKJIY CMEXKHBIMH DKOCHUCTEMaMHu. Y CTOWYUBOCTH
OpraHW3MOB, TIOMYJSIIUA M JKOCUCTEM B YCIOBUAX €CTECTBEHHBIX U
AHTPOINOT€HHBIX BO3/ICHCTBUM.

Mexanusmol  6030elicmeus  3a2pA3HEHUNl  PA3SHLIX — MUNO8  Ha
CcyOOp2aHUZMEHHOM, OP2AHUSMEHHOM, HNONYIAYUOHHOM U  IKOCUCTMEMHOM
VPOBHAX,  OCHOBblL  JKONO2UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20
6030eticmausi. MeToI0I0THsI MOHUTOPUHTA €CTECTBEHHBIX M aHTPOIOTCHHBIX
HKOCHUCTEM.

JdeMoHCcTpamuun

[Toptpert: A. JIx. Tencnu.

Tabmuuer u  cxembl: «CTpykTypa  OHOLIEHO3a», «DKOocucTeMa
MIUPOKOJIMCTBEHHOTO aecay, «Jxrocucrema XBOMHOTO aecay,
«DyHKIMOHATBHBIE TPYIIBl  OpPraHu3MoOB B 3kocucteme», «KpyroBopoT
BelIeCTB B JKocucteme», «llemn mnurtanus (macTOUWINHAS, JAETPUTHAS)»,
«JKoNoTHYecKasl mupamMuaa 4ucen», «IKOJorndeckas MmupaMmuyia OuoMacch»,
«JKonoruyeckas nupammia >Heprum», «O0pazoBanue Oonotay, «llepBuuHas
cykueccusi», «BoccraHoBieHue seca mocie moxapa», «IKOCHCTEMa 03epay,
«Arpoueno3», «KpyroBopor BelIeCTB U IOTOK 3HEPrUA B arpoleHO3e»,
«IIpumepsl ypOO3IKOCHCTEMY.

O6GopynoBaHue: repbapul pPacTCHHH, KOJUICKIIMM HACEKOMBIX, dydera
NITUI] ¥ 3Bepeid, repOapuu KyIbTYpHBIX U JTUKOPACTYIIUX PACTEHUN, aKBapUYM
KaK MOJIEIb YKOCHUCTEMBL.

IIpakTuueckas padora «3yueHue u onucanue ypo03KOCUCTEMBDY.

JlabopaTopnas paGora «/3yueHue pa3zHooOpa3usi MEIKUX MOYBEHHBIX
YIEHUCTOHOTHX B Pa3HbIX IKOCUCTEMAX).

IKCKypeusi «DKCKypcUsi B THUNHWYHBIN OworeomneHo3 (B myOpaBy,
Oepe3HsK, eIbHUK, Ha CYXOJ0JIbHBIN WU TOMMEHHBIN JYT, 03€p0, OOJIOTO)».



IKCKYypcusi «IKCKYpCHsl B arpo3KOCUCTEMY (Ha MOJie WM B TEIUIMYHOE
XO3SIUCTBO)».

Tema 10. buocgdepa — riiodanbHast IKOCHCTEMA

buocdepa — obmemnanerapuas 006oyiouka 3eMiu, Te CYIIECTBYET WU
CyllleCTBOBaja >XW3Hb. Pa3BuTHe mnpencraBieHuil o Ouocdepe B Tpymax O.
3tocca. Yuenue B. W. Bepuaackoro o 6mocdepe. Ob6mactu Ouocheps u e
coctaB. JKuBoe BelecTBo 6nocdepsl u ero GyHKIUU.

3aKOHOMEpPHOCTH cyliecTBoBaHUs Ouocdepsl. OcoOeHHOCTH Ouochepsl
Kak TrJ00albHOM JKOcUCTeMBbl. JlMHAaMUuYeckoe paBHOBecue B Ouocdepe.
KpyroBopoTsl BemiecTB M OHOT€OXMMHUYECKHE IUKIBI (yriaepoja, a3oTa).
PurmuyHOCTH siBNIEHU B Onocdepe.

3oHanbHOCTh Ouochepsl. [lonsite o 6uome. OCHOBHBIE OMOMBI CYIIIH:
TyHJApa, XBOWHBIE Jieca, CMEIIAHHBIC M IIUPOKOIMCTBEHHBIC Jieca, CTEIH,
CaBaHHBI, MMYCThIHU, TPOIMUECKHUE JIeca, BHICOKOTOphs. KimMar, pacTutenbHbIN
Y )KHBOTHBIH MUpP OMOMOB CYIIIH.

Crpykrypa W GyHKIOHS SKUBBIX CHCTEM, OIIEHKA HX PECYpCHOIO
noTeHImana u 6uochepHbIX QyHKIIUM.

JleMoHCTpamuu

IToptpetsl: B. U. Bepnanckuid, 3. 31occ.

Tabnuue u cxemsl: «I'eocdepsl 3emun», «KpyroBopor a3ora B mpupoae»,
«KpyroBopot yriepona B mpupoze», «KpyroBopoT KucCiaopoaa B NPUPOIE»,
«KpyroBopoT Boabl B mpupojie», «OCHOBHbIE OMOMBI cymny, «KinnMmarnueckue
rosica 3eMiIny, «Tynapar, «Tatiray, «CMmemaHHbIN JIECY,
«I1InpOKOJIMCTBEHHBIN JIECH, «Crenby, «CaBaHHay, «IlycTbIiHsY,
«Tponuueckuut Jec.

O6GopynoBanue: rTepOapuM pPACTCHUM pa3HBIX OHOMOB, KOJIJICKIIMH
KUBOTHBIX.

Tema 11. YestoBek U OKpyxkamoinas cpeaa

DKOJIOTMYECKHE KPU3UChI M WX NpUYMHBL. Bo3nelicTBue yenoBeka Ha
ouocdepy. 3arps3HeHue BO3AyIIHOW cpeabl. OXpaHa Bo3ayXa. 3arps3HEHUE
BOAHON cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymenue mnouBbsl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHne kiumara.

AHTpPOIIOT€HHOE BO3JCHCTBUE HA PACTUTEIBHBIM W KUBOTHBIM MHUP.
OxpaHa pacTUTEIBHOTO U XKUBOTHOTO Mupa. OCHOBHBIC MPUHIIUIIBI OXPAHbBI
npuponbl. Kpacueie kuuru. Oco0o oxpaHsieMble MOPUPOAHBIE TEPPUTOPUU
(OOIIT). borannyeckue caapl U 300JIOTUYESCKUE TTAPKH.



OCHOBHBIE MPUHIUIBI YCTOWYHUBOTO PA3BUTHUSL YETOBEYECTBA U MPUPOIBL.
PanrionanbHO€  MPUPOAONONL30BAHUE U COXPAHEHHE  OHOJOTHYECKOTO
pazHooOpazust 3emuin. OOIIME 3aKOHOMEPHOCTH TI00AIBHBIX IKOIOTUYECKUX
Kpu3ucoB. (OCOOEHHOCTM COBPEMEHHOIO KpU3UCA M €ro  BEpOSITHBIC
MOCJIEICTBUS.

Pa3Butrie METOMOB MOHUTOPUHIA Pa3BUTHSA OIACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle UCcie008anusi nepexooa K pecypcocoepezaroujei u
KOHKYDEeHmMOCnocoonou  oHuepeemure.  buonoeuueckoe  pasmoobpaszue u
ouopecypcol. Hayuonanouvie ungopmayuonusvie cucmemvl, obecneyugaroujue
docmyn K uHgopmayuu no COCMOSHUIO OMOENIbHbIX BU008 U IKOCUCHEM.
OcHogbl  3KOpeaburumayuu  dKkocucmem U cnocobod  6opbbbl ¢
buonospesicoeHusmuU. PexoncmpyKyus MOPCKUX U HA3EMHBIX IKOCUCTEM.

JdemoHcTpanumn

Tabmuupl w  cxembl: «3arpsi3HeHHEe  aTMOcdepbl», «3arps3HeHue
ruapocdepbl», «3arpszHeHne MouBbly, «llapHukoBbil 3PdexT», «Ocobo
OXpaHsSEeMbIC IPUPOTHBIC TEPPUTOPUN», «MoOJIeNTN yIPABIIEMOT0 MUPAY.
Oo6opynoBanue: gororpadun OXpaHseMbIX pacTeHUIl M >KMBOTHBIX KpacHoii
kHuru Poccuiickon ®denepanuu, KpacHol KHUTH pEruoHa.



IHIJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBIIET'O OBPA3OBAHUSA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOEHUS
oOydJarolmuMHCsl TPOrpamMM CpeIHEero o0miero oOpa3oBaHUs: JIMYHOCTHBIE,
MeTanpeIMETHbIC U MPEIMETHBIC.

B cTpykType JMYHOCTHBIX pPE3YJIbTAaTOB OCBOCHHS MPOTPaMMBbl IO
OMOJIOTMH BBIICJICHBI CIIEIYIONINE COCTABIISIONINE: OCO3HAHUE 00YYaIOIIMMUCS
POCCUNCKOM TPa)KJaHCKOM HUIAECHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHUIO,
CaMOCTOSITEJILHOCTH M CaMOOIIPEACICHUIO, Haluyue mMomueayuyu K OOYyUYEHHUIO
OMOJIOTHH, YeleHanpaesieHHoe passumue BHYTPECHHUX YOSKICHUN TUYHOCTH Ha
OCHOBE KIJIFOYEBBIX IIEHHOCTEM W HMCTOPUYECKUX TPAJUIHMN  Pa3BUTHUSA
OMOJIOTMYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb  O0YYaIOIIUXCS
PYKOBOJICTBOBATbCSI B CBOCM  JACATENILHOCTH  IIEHHOCTHO-CMBICIIOBBIMU
yCTaHOBKaMH, MPUCYIIUMH CUCTEME OWOJIOTHYECKOro OOpa3OBaHUS, Haluyue
npasoCco3HaHus HKOJOTUUYECKON KYIbTYpPBl, CHOCOOHOCMU Ccmasums 1EId U
CTPOUTH KU3HEHHBIEC ILJIAHBI.

JIndHOCTHBIE  pe3yJbTaThl OCBOGHHUA MPOrpaMMbl IO  OHOJOTUHU
JOCTUTAIOTCS B €JMHCTBE Y4YeOHOW M BOCIHMTATEIBHON JESITENIbHOCTH B
COOTBETCTBUM C TPAAULIUOHHBIMU  POCCUICKHMMHU  COLIMOKYJIbTYPHBIMH,
UCTOPUYECKUMH U JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU, HPHUHSITHIMU B
oOIIecTBe MpaBUJaMd M HOPMaMH TIOBEACHHUS U CIOCOOCTBYIOT Ipolieccam
CaMOITO3HAHMS, CAMOBOCIIUTAHHMS M CaMOpPAa3BUTHS, DPAa3BUTHS BHYTPEHHEH
NO3ULIMK JIMYHOCTH, NMATPUOTHU3MA U YBAXKEHUS K 3aKOHY U IMPAaBOMOPAJIKY,
YeJIOBEeKY TpyJa U CTaplIeMy MOKOJEHHUIO, B3aUMHOTO YBaKECHHS, OEpPEKHOTO
OTHOILIEHUSI K KyJIbTYPHOMY HACJIEIHI0 U TPAJULMAM MHOTOHALMOHAJIBLHOTO
Hapona Pocculickoit @enepanyn, Tpupoae U OKPYKAIOIIEH cpelie.

JIndHOCTHBIE PE3yNbTaThl OCBOCHUS ydeOHoro mpeamera «buomorus»
JOJKHBI ~ OTpakaTb  TOTOBHOCTH W CIOCOOHOCTh  OOyYaroIIMXCs
PYKOBOJICTBOBAaThCSI C(HOPMUPOBAHHOW BHYTPEHHEW TMO3WIMEH JIMYHOCTH,
CUCTEMOW IIEHHOCTHBIX OpPHEHTAlMi, MO3UTUBHBIX BHYTPEHHUX YOEKICHUI,
COOTBETCTBYIOIIUX TPAJULIMOHHBIM IEHHOCTSM POCCHIICKOrOo OOIIEeCTBa,
paclIMpeHue JKMU3HEHHOrO0 ONbITa W OMNbITa JIESITEJIBbHOCTH B Mpoliecce
peanu3ali OCHOBHBIX HAIPaBJICHUI BOCHUTATEIBHON NESTEIBHOCTH, B TOM
YuCie B YaCTH:



1) rpaskaIaHCKOT0 BOCIIUTAHMS:

c(hOpPMUPOBAHHOCTh  TPAXKIAHCKOM  TO3MUIMM  OOy4aromerocs  Kak
AKTHUBHOTO U OTBETCTBEHHOTO WiIEHAa POCCUIICKOTO OOIIECTBA,;

OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX IMpaB M OOA3aHHOCTEH, YBa)KCHHE
3aKOHA W MIPABOIOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW [EITEIBHOCTU MPU CO3AAHUU
y4€OHBIX TPOCKTOB, PEIICHUN YICOHBIX U MO3HABATEIbHBIX 3a/1a4, BHIOJIHEHUN
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh OMpPENEsTh COOCTBEHHYIO IMO3MIIMIO [0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM JKM3HU U OOBSICHSITH €€;

YMEHUE YYUTHIBATh B CBOMX JICUCTBUAX HEOOXOIUMOCTh KOHCTPYKTUBHOTO
B3aUMOJICHCTBHUS JIIOJICH C pa3HBIMHU YOSKICHUSIMU, KYJIbTYPHBIMU IIEHHOCTSIMU
U COITMAILHBIM TIOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B MPOILIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, TMO3HABATEIBHBIX U HCCIEIOBATEIbCKUX 3aJlad, YBaXUTEIHLHOTO
OTHOIIIGHUSI K MHEHHUIO OIMOHEHTOB NPH OOCYXIEHUU CIIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COJIePKAHMUS;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTh POCCHUICKOM IpaK1aHCKOMN UJEHTUYHOCTH,
NaTPUOTU3MA, YBAKEHHUS K CBOEMY HapoJy, YyBCTBA OTBETCTBEHHOCTU IEpEN
Ponunou, ropmoctu 3a cBOM Kpal, CBOK PoauHy, CBOM S3BIK U KYJIBTYPY,
IPOIJIOE ¥ HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LHEHHOCTHOE OTHOUIEHWE K MPUPOJHOMY HACIEIUI0 U NaMATHUKAM
OPUPOJBI, JOCTHXKEHUSIM Poccuu B HayKe, MCKYCCTBE, CIOpPTE, TEXHOJOTHUSX,
TpyAe;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUUCKHMX YUYEHBIX B CTAHOBIEHUE U
pa3BUTHE OHWOJOTWH, MOHUMAHUS 3HAYCHHS OWOJIOTHMH B TO3HAHUU 3aKOHOB
MIPUPOJBI, B )KU3HU YEIOBEKA U COBPEMEHHOT'O OOIIECTBA;

ujeitHas yoexxI€HHOCTh, TOTOBHOCTh K CIIYXKEHHUIO M 3amuTte OTeuecTna,
OTBETCTBEHHOCTb 3a €ro Cy/ip0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

OCO3HAHUE TYXOBHBIX IEHHOCTEN POCCUIMCKOT0O HApO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUYECKOTO TMMOBEICHNUS;

CIOCOOHOCTh OLICHMBATh CUTYAI[MI0O U MPUHUMATh OCO3HAHHBIC PELICHUS,
OPUEHTHUPYSACH HA MOPAJIbHO-HPABCTBEHHbIE HOPMbI U IIEHHOCTH;



OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUMUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOIIIEHUE K CBOMM POJUTENSIM, CO3JAaHUI0 CEMbHU Ha
OCHOBE OCO3HAHHOT'O NIPUHSATHS LIEHHOCTEW CEMENHOW KU3HU B COOTBETCTBUU C
TpaauuusMu HapoaoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOIIEHHWE K MUPY, BKJIIOUasi ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOILICHUI;

MOHUMAHHUE HMOIIMOHAIBHOTO BO3JCHCTBUS KWUBOW MPUPOABI H €€
IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPKCHHUIO B Pa3HBIX BHJIaX MCKYCCTBA, CTPEMIICHUE
MPOSIBJISTH KA4€CTBA TBOPUECKON JTUYHOCTH;

5) ¢usnyeckoro BocnuTaHus, (POPMHUPOBAHUS KYJILTYPbI 310POBbSI U
IMOLUMOHAJIBLHOIO 0JIATOMOTYY s

NMOHUMAHUE W peaau3alus 3J0pOBOTO M 0Oe3omacHOro obpasa KU3HH
(3mopoBoe  mMHUTaHWE, COOJIOJICHHE TUTHECHUYECKUX TPaBUI U HOPM,
cOaTaHCUPOBAHHBIN PEXUM 3aHATHH H OTAbIXa, peryisipHas Quznueckas
aKTUBHOCTB), OEpPEeXHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHHUS K
COOCTBEHHOMY (PM3MUECKOMY U TICUXHUYECKOMY 3/I0POBbIO;

NOHUMAHHUE LEHHOCTH TMpPaBWJI WHIWBHUAYAJbHOTO U KOJUIEKTUBHOTO
0e30MacHOr0 TMOBEACHUS B CUTYalUSX, YIPOXKAIOMUX 3J0POBBI0 M KU3HU
JIIOeH;

OCO3HAHHWE  TMOCJHEACTBUA W  HENPUATHS  BPEIHBIX  IPUBBIUEK
(yrmoTpebieHus aqKoroJisi, HAPKOTHKOB, KypeHHS );

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYI0JII00HE;

FOTOBHOCTh K AKTMBHOM JAEATEIIBHOCTU TEXHOJIOTHMYECKOW U COLMAJIbHOU
HaIpaBJIEHHOCTH, CIIOCOOHOCTH UHUILIMUPOBATH, IJIaHUPOBATh u
CaMOCTOSITEJIbHO BBINIOJIHATH TAKYIO A€ATEIbHOCTD;

UHTEpEeC K pa3nuuHbiM chepam mnpodecCHoOHAIBHON JesSTEIbHOCTH,
YMEHHUE COBEPIATh OCO3HAHHBIN BHIOOp OymyIieit mpodeccuu U pean30BbIBATH
COOCTBEHHBIE KU3HEHHBIE TJIaHbI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHHIO M CaMOOOpa30BaHUIO Ha
MNPOTSHKEHU U BCEU KU3HU;

7) 3K0JOrn4eCKOro BOCIIMTAHMS

AKOJIOTMUYECKHU 11e71ec000pa3HOe OTHOUIEHHWE K MPUPOJE KAaK HMCTOUHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIleCTBOBaHUS;



MOBBIILIEHUE YPOBHS HKOJOTMYECKOM KyJbTYphl: NPUOOPETEHUE ONBITA
IUIAHUPOBAHUS TOCTYNKOB W OLIEHKM HX BO3MOXXHBIX MOCIEACTBUN IS
OKPYKAIOIIEN CPEBI;

OCO3HaHME II100aJIBHOTO XapakTepa 3KOJIOTMYEeCKUX MpoOjeM U MyTe ux
pelIeHHUS;

CIIOCOOHOCTh HKCIIOJIB30BaTh MPUOOpETaeMble MPU H3YyYEHUU OMOJIOTUU
3HaHMSIT U YMEHMSI MpPU pEHIeHUH MpoOJieM, CBS3aHHBIX C PalMOHAJIBHBIM
OPUPOIOIOJIb30BAaHUEM  (COONIOICHHE TpaBUJI TOBEJIEHUS B  NIPHUPOJE,
HAIpaBJICHHBIX Ha COXPAHEHHE PABHOBECHUS B JKOCHUCTEMAaX, OXPaHy BHJIOB,
IKOCUCTEM, OHOChEpHI);

aKTUBHOE HEMpHUATUE JACHCTBUM, NPUHOCAIIUMX BpEl OKpYXk arolen
OPUPOJHOMN Ccpejie, YMEHUE NMPOTHO3UPOBATh HEOIArOMPUATHBIE SKOJOTUYECKUE
MOCJICJICTBUS MIPEANPUHUMAEMbIX IEUCTBUI U MPEIOTBPAIATh UX;

HAJIMYME Pa3BUTOrO  HKOJOTMYECKOTO  MBIIUICHHS, HIKOJIOTMYECKOM
KyJbTYphl, OMNBITA JAESITEILHOCTH AKOJIOTHYECKON HANpPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMU B IO3HABATEIIbHONW, KOMMYHHUKATUBHON M COIIMAJIBHOMN
IpakTUKE, TOTOBHOCTM K Yy4YaCTHIO B IPAKTUYECKOM JEATEIbHOCTU
AKOJIOTUYECKOI HAIlPaBJIE€HHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKH U OOIIECTBEHHOM MPAaKTUKU, OCHOBAHHOTO Ha JTUAJIOTe
KyJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJHUKYJIbTYPHOM
MUpE;

COBEPIICHCTBOBAHUE A3bIKOBOW M YUTATEIbCKON KYJIbTYphl KaK CpEICTBa
B3aUMOJECHCTBHS MEXIY JIFOJIbMU U MTO3HAHUS MUPA;

HNOHMMaHue creun(uK OUOJIOTUM KaK HayKH, OCO3HaHUs €€ poju B
(GopMUpPOBaHUU PALMOHATIBLHOTO HAYyYHOTO MBIIUIEHUS, CO3JaHUH LIEJIOCTHOTO
NpeJCTaBICHUs 00 OKPYXAlOIIeM MUPE Kak O €IUHCTBE NMPUPOIbI, YEJIOBEKa U
o0miecTBa, B MO3HAHUM MPHUPOAHBIX 3aKOHOMEPHOCTEH M pPELIeHUH MpodiieM
COXPAaHEHUS IPUPOTHOIO PAaBHOBECHS;

yOeKIEHHOCTh B 3HAUUMOCTH OMOJIOTHH JJI1 COBPEMEHHON IMBUIN3ALIUU:
o0ecrnedeHus: HOBOTO YPOBHSI Pa3BUTHs MEAMIIMHBI, CO3/IaHUE MEPCIIEKTUBHBIX
OMOTEXHOJIOTUH, CHOCOOHBIX pelaTh pPecypcHble MpPOOJIeMbl  pa3BUTHSA
YeJI0OBeUeCTBa, MOMCKa MyTel BBIXOJa U3 II00aTbHBIX 3KOJOTHUYECKUX MPOOIeM
u obecneyeHHs TIepexofa K YCTOMYMBOMY Pa3BUTHIO, pPallMOHAJIBHOMY



WCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB U (HOPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYCHUM OMOJIOTUYECKUX 3HAHUM B LEIAX
MOBBIIICHUST O0OIIEeH KyIbTYphl, €CTECTBEHHO-HAYyYHON TIpPaMOTHOCTH, KakK
COCTaBHOM  4YacTM  (PYHKIMOHAIbHOM  TPAMOTHOCTH  OOydYaroluXcCs,
dbopMupyemoii npu U3y4eHuu OUOJIOTHH;

NOHUMAHHUE  CYIIHOCTA  METOJIOB  TO3HAHUS, HCIOJB3YEMBIX B
€CTEeCTBEHHBIX HAayKaxX, CIIOCOOHOCTHU HCIOJIb30BaTh MOJIydaeMbIe 3HAHUS IS
aHajau3a U OOBSCHEHUS SIBIICHUM OKPYXKAIOIIEr0 MUPa U MPOUCXOASAIIUX B HEM
U3MEHEHUN, YMEHUE JeaTh 00OCHOBAHHBIC 3aKJIIOUEHUS] HAa OCHOBE HAYyYHBIX
(haKTOB ¥ UMEIOIIUXCS TAHHBIX C HETBI0 TOJYYSHUS! JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO MCIOJIb30BaTh OMOJIOTHYECKUE 3HAHUS IS
pelieHus mpooyieM B pealbHbIX )KU3HEHHBIX CUTYAITUsX;

OCO3HAHUE IICHHOCTH HAYYHOM JESATEIbHOCTH, TOTOBHOCTh OCYIIECTBIATH
MIPOCKTHYIO U UCCIICIOBATEIIBCKYIO JICITEIIbHOCTh HHANBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHHUIO U
caM000pa30BaHUIO, K aKTUBHOMY IOJIYYEHHUIO HOBBIX 3HaHHWM MO OMOJOTUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMHU.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHble  pe3yibTaThl ~ OCBOCHHsS ~ y4eOHOTO  mpeaMera
«buonorus» BKIIOYAIOT: 3HAaYUMBbIe nJs1 (HOPMHUPOBAHUS MHPOBO33PEHUS
oOydJaromuxcs  MEXAUCIHUIUIMHAPHBIE  (MEXIpPEIMETHbIE)  OOIIeHAy4YHbIC
MOHSITHSI, OTPAXKAIOIIKE IIEJIOCTHOCTh HAYYHOM KapTHHBI MHpa M Crenuduxy
METOJIOB TIO3HAHUS, HCIIOJIB3YEeMbIX B E€CTECTBEHHBIX HayKkax (BEIIECTBO,
SHEpPrus, SBJICHHUE, TPOIECC, CUCTEMa, HAay4HbIH (aKT, MPUHIUI, TUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HUCCIEAOBaHUE, HAONIIOAEHUE, H3MEpPEHHE,
SKCHEPUMEHT U Jpyrue); VHUBEpCalIbHBIE  y4eOHbIE  JEHCTBUS
(mo3HaBaTeNbHBIC, KOMMYHUKATHBHBIC, PETYISTUBHBIC), OOECIECUYNBAIOIINE
dbopmupoBanue (yHKIIMOHATHFHON TPAMOTHOCTH U COIMATBHOW KOMIIETEHITUU
00ydJaromuxcs; CIOCOOHOCTh OOYYalOIIMXCS  HCIIOIb30BaTh  OCBOCHHBIC
MEXIUCITUTUIMHAPHBIE, MHUPOBO33PEHYECKHE 3HAHUSA W  YHUBEPCAIbHBIC
ydeOHbIe IeUCTBHS B TO3HABATEIHLHON M COIMATILHOM MPaKTHKE.

B pesynprare wu3ydeHus OWONOTHMM HAa YPOBHE CpEIHEro 0O0IIero
oOpazoBaHuss y oOyuaromierocs OynyT chOpMUPOBaHbI IO3HABATEIbHbBIE
VHUBEpPCAIbHBIC y4YeOHBbIC JCHCTBUS, KOMMYHUKATUBHBIC YHHBEPCAIbHBIC



y4ueOHbIC JICMCTBUSA, PETYISATUBHBbICE YHUBEpPCAJIbHbIE Y4eOHBbIC JEHCTBUS,
COBMECTHasl ACSITEIbHOCTb.

MeranpenMeTHbIE PE3YIbTaThl OCBOEHUS MPOTPAMMBI CPEAHEr0o OOIIEro
00pa30oBaHus JOJKHBI OTPAXKATh:

OBjiajenne  yHUBEPCAJIBHBIMM  Y4eOHBIMH  NO3HABATEJbHBLIMH
AeCTBUAMM:

1) 6a3oBbI€ JJOrHYECKHE JeCTBHS:

CaMOCTOATENbHO  (OpPMYIUpOBATH W  aKTyaJM3UPOBaTh  IpoOsIEMY,
paccMaTpHBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh MPU OCBOCHUU 3HAHUM MPUEMBI JIOTUYECKOT'O MBIIUICHUS
(ananuza, cuHTe3a, CpaBHEHHUs, Kiaccuukauu, o00O0IIEeHMs), PaCKPHIBAThH
CMBIC]T OHMOJIOTMYECKUX TOHSATUN (BBIACTSATh HMX XapaKTepHbIE MPU3HAKH,
yCTaHABIIMBATh CBSI3U C IPYTUMHU MOHSITHSIMH ),

OTIPENIENIATh 1IeN JACATEILHOCTH, 3ajlaBasi mapameTpbl U KPUTEPUU HUX
JTOCTUXKEHUSI, COOTHOCUTH pEe3YyJIbTaThl JACSATENBHOCTH C TOCTaBICHHBIMU
LEJSIMU;

UCIIOJIb30BaTh OMOJOTHYECKHUE TOHATHS Uil OOBsICHEHUS (aKTOB U
SIBJICHUU KUBOW TIPUPOIBIL;

CTPOUTH JIOTUYECKHUE paACCYX ICHUA (MHIYKTHBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTUH), BBISBIISTH 3aKOHOMEPHOCTH U MPOTHBOPEUHS B paccMaTPUBAEMbIX
ABJICHUSX, (DOPMYIMPOBATH BHIBOJIBI U 3aKIIOUEHUS;

OPUMEHATh  CXEMHO-MOJEJBHBIE  CpEACTBA  JUIsl  MPEJICTABICHUS
CYIIIECTBEHHBIX CBSI3€M U OTHOILIECHUU B M3y4aeMBIX OMOJIOTMUECKHX OOBEKTaX,
a TaKkKe MPOTUBOPEYHMII Pa3HOrO0 POJA, BBISBICHHBIX B  Pa3IUYHBIX
MH(POPMAIIMOHHBIX HCTOYHHUKAX;

pa3pabaThiBaTh TUIAH PEIICHUS TPOOJIEMBI ¢ YIETOM aHAIM3a UMEIOIINXCS
MaTepualibHbIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBbI B JE€ATEIbHOCTb, OLIEHUBATh COOTBETCTBHE
PE3yAbTATOB LIEJIAM, OLICHUBATh PUCKH MOCJEACTBUN AEATEIbHOCTH;

KOOPJIMHUPOBATh M  BBIIONHATH pabOTy B YCIOBHSIX pEalbHOTO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOI'O B3aUMO/I€IICTBUS,

pPa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEUICHUHN KU3HEHHBIX MPOOIEM.

2) 0azoBbIe HCCJIETI0BATENbCKHE TeHCTBHS:

BJIAJE€Th  HABbIKAMU  y4E€OHO-HCCIIEIOBATEILCKOM W IPOEKTHOM
NEATeNIbHOCTH, HAaBBIKAMHM  pa3pelieHuss MpodsieM, CIOCOOHOCTbIO U



TOTOBHOCTBIO K CaMOCTOSTEILHOMY TMOWCKY METOJOB PEIICHUS MPAKTHICCKUX
3a/1a4, IPUMECHCHHIO Pa3IMYHBIX METOI0B IMTO3HAHWS;

WCITIOJIB30BaTh PAa3IUYHBIC BHIBI JCATEIHHOCTH IO IOJTYYEHHUIO HOBOTO
3HAHMS, €r0 HMHTEPIPETAIlK, MPEoOpa30BaHUI0 M MPUMEHEHUIO B YYCOHBIX
CUTYaIlUsSX, B TOM YHCJIE TIPHU CO3/IaHUN YIeOHBIX U COIMATBHBIX TIPOEKTOB;

dbopMupoBaT,  HAy4YHBIH  THI ~ MBIOUICHUS,  BIAACTh  HAyYHOH
TEPMHUHOJIOTUEH, KITFOUEBBIMHU TTOHATUAMHU U METO/IAMH;

CTaBUTh W (OpMyIHpPOBaTH COOCTBEHHBIC 3aJayd B 00pa30BaTEIbHOMN
JESATEIHPHOCTH U )KU3HCHHBIX CUTYaITUsX;

BBISBJISATh MPUYUHHO-CICACTBEHHBIC CBS3W M aKTyaJM3WpOBaTh 3ajady,
BBIJIBUTATh THIOTE3y €€ pelieHus, HaXOAUTh apryMEHTHI JJIs J0Ka3aTeIbCTBa
CBOMX YTBEP)KJICHUM, 3a/1aBaTh MMApaMeTPhl U KPUTSPUH PCIICHUS;

aQHAM3UPOBATh TOJYYCHHBIC B XOJ¢ PCIICHHS 3aJaddl pPe3yiIbTaThl,
KPUTHYECCKH OIICHUBATh HMX JIOCTOBEPHOCTH, IMPOTHO3UPOBATH H3MCHCHHE B
HOBBIX yCIIOBUSX;

JaBaTh OIICHKY HOBBIM CHUTYaIIUsM, OIICHHBATh IPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITH IEJICHANPABICHHBII MOUCK MEpPeHoca CPECTB U CIOCOO0B
NENCTBUS B TPOPECCUOHATIBHYIO CPEAY;

YMETh NEPEHOCUTH 3HAHUS B MO3HABATEIBHYIO M MPAKTUYECKYIO 00JacTh
KU3ZHEEATETHbHOCTH;

yMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTeH;

BBIIBUTATh HOBBIE UJICH, TIPEJIaraTh OPUTHMHAIBHBIE TIOJIXO0/IbI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 3a]1a4H, TOMYCKAIONIME aTbTePHATUBHBIC PEIICHHUS.

3) paboTa ¢ unpopmaumeii:

OpUEHTUPOBATHCS B PA3IMYHBIX MCTOYHUKAX HHPOpMaAnuu (TEKCTe
y4eOHOTO TOCOOMS, HAYYHO-TIOMYJSIPHOM  JUTEparype, OMOJIOTUYECKUX
CIOBapsiX W CHPABOYHUKAX, KOMIBIOTEPHBIX Oa3ax maHHBIX, B WHTepHETE),
aHANMM3UPOBATh WH(OpPMAIUIO Pa3TUYHBIX BHIOB U (GOPM IMPEACTABICHUSA,
KPUTUYECKU OIICHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTD;

dbopMyIHpOBaThH 3aNPOCHl M MPUMEHSITh PA3JIUYHBIE METOIBI ITPU TTOUCKE U
orbope Owonornyeckod wuWHGOpPMANMKM, HEOOXOAUMOW IS BBIIOJHCHUS
y4eOHBIX 33J1a4;

pHOOPETaTh OMBIT MCTOIB30BaHMS WH(DPOPMAITMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUW, COBEPIIEHCTBOBATH KYJIbTYPYy AaKTHBHOTO  HCIOJb30BAHMS
Pa3TUYHBIX TIOUCKOBBIX CUCTEM;



CaMOCTOATEJILHO  BBIOMpAaTh ONTUMAJbHYI0 (OpMY MpPEICTaBICHUS
Oouonornyeckoil uHpopmanuu (CXeMbl, TIpaduKu, AUarpaMMbl, TaOJIULbI,
PUCYHKH U IpYTOE);

UCIIOJIb30BaTh HAy4HBIA S3bIK B KayeCTBE CpEACTBA Mpu paboTe C
Oouonornyeckoil uHpOpMalMe: NPUMEHATh XUMHYECKHE, (QU3NYECKUEe U
MaTeMaTU4YecKrue 3HaKu U CUMBOJBI, (hOpMYJibl, a0OpeBHATYPY, HOMEHKIIATYPY,
UCIIOJIb30BaTh M NPeoOpa3oBBIBaTh  3HAKOBO-CHUMBOJMYECKUE  CPEACTBa
HaTrJIsTHOCTH;

BJaJ€Th  HABBIKAMM  pAcCloO3HAaBaHMS M 3alIUThl  MHPOpPMALUH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JJUYHOCTH.

OBiageHne yHMBePCAIbHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMH

1) o6menue:

OCYHICCTBJISITh KOMMYHHMKAllMd BO BceX cdepax KHU3HU, AaKTUBHO
y4acTBOBAaTh B JUAJOre WJIM JUCKYCCHUHU IO CYIIECTBY OOCYXKIAaeMOUN TeMbl
(yMeHue 3amaBaThb BONPOCHI, BBICKA3blBaTh CYKJEHHUS OTHOCUTEIHHO
BBITMIOJTHEHUS TIpe/JIaraeMoil 3a7jaun, yUUThIBATh HHTEPECHl U COTIACOBAHHOCTD
NO3ULUHI APYTUX YYaCTHUKOB JIHAJIOTA WU JUCKYCCHH);

pacrno3HaBaTh HeBepOalbHBIE CpEeACTBa OOLICHMs, MOHUMAaTh 3HAYEHUE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BOZHUKHOBEHHUSI KOH(QIMKTHBIX CUTYyalUH,
YMETb CMAr4aTh KOHQIUKTHI U BECTU MIEPETOBOPHL;

BJIJIETh PA3JINYHBIMU CIIOCOOAMM OOIEHUS U B3aUMOJEHCTBUSI, IOHUMATh
HaMEpPEHUs JAPYTUX JIIOACH, MpOSBIATH YBAXUTEIBHOE OTHOLIEHUE K
cobeceTHUKY U B KOPPEKTHOU opme hopMyIHpOBaTh CBOM BO3PAKEHHS;

Pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJIb30BaHHEM
A3BIKOBBIX CPEJICTB.

2) COBMeCTHAS 1eATeIbHOCTD:

NOHMMAaThb M MUCIOJIb30BaTh  IPEUMYIIECTBAa  KOMAaHIHOM U
UHAMBUIYaJIbHOM  paboThl MpU  pEUIeHMH OUOJOTUYECKOW  MPOOJIEeMBI,
00OCHOBBIBAThH HE00XOIMMOCTh IPUMEHEHUS IPYIIIOBBIX bopm
B3aMMOJICUCTBYS TIPU PEIICHUH YUeOHOU 3a/1a4u;

BBIOMpATh TEMATUKY U METOJbl COBMECTHBIX NEHCTBUH € YYETOM OOIIHX
MHTEPECOB U BO3MOKHOCTEHN Ka)A0r0 YieHa KOJJIEKTHBA;

OPUHMMATh I€JIM COBMECTHOM JESATENbHOCTH, OpPraHU30BBIBaTH U
KOOPJIMHUPOBATh JIEMCTBUA IO €€ JOCTHIKEHHUIO: COCTABJIATH IUIAH JCUCTBHM,
pacnpenensaTh poid ¢ y4€TOM MHEHHMH YYaCTHHKOB, OOCYKJaThb pPE3yJbTaThl
COBMECTHOM paboThI;



OLICHUBATh KAa4€CTBO CBOETO BKJIaJa M KaXJOTO yYaCTHHKA KOMAaHAbI B
oOIIMif pe3yabTat 1Mo pa3paboTaHHBIM KPUTEPUSIM;

npejyiarath HOBBIE MPOEKTHI, OILICHUBATh MJEH C TO3UIIMU HOBU3HBI,
OPUTHMHAJILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBIIATh TO3UTUBHOE CTPATETMUECKOE IIOBEACHUE B Pa3IMYHBIX
CUTYaIUsX, POSIBISATH TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJajieHNe YHMBEPCAJIbHBIMY PeryJATHBHbIMU JI€HCTBUSIMU:

1) camoopranu3anusi:

UCIIOJIH30BaTh OWOJIOTUYECKUE 3HAHUS [IJIsl BBISBICHUS MPOOJIEM U UX
pelieHus B )KU3HEHHBIX U YUEOHBIX CUTYAIUSX;

BLIOMpATh Ha OCHOBE OWOJIOTMYECKHX 3HAHUW IIEJIEBbIE M CMBICIOBBIC
YCTAaHOBKH B CBOMX JICUCTBUAX U MOCTYIKAX MO OTHOIICHUIO K KUBOW MPUPOJIE,
CBOEMY 3/I0POBBIO U 3J0POBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO ~ OCYILIECTBJISITh  IO3HABATEIBHYIO  JIESITENBHOCTD,
BBISIBIIATH TMPOOJIEMBI, CTaBUTh W (POpMYIUpOBaTH COOCTBEHHBIC 3aJlaud B
00pa3oBaTeIbHOM JACATEILHOCTH U KU3HECHHBIX CUTYaIIHIX;

CaMOCTOSITEJIbHO COCTaBISAITh IUJIAH pEIICHHs TpoOJiieMbl C  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHU;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paciMpATh  paMKH ~ y4yeOHOro TpeIMeTa Ha  OCHOBE  JIMYHBIX
IPEANIOYTEHNH;

nenaTh  OCO3HAHHBIM  BBIOOpP,  apryMeHTHpOBaTh  €ro,  OpaTh
OTBETCTBEHHOCTbH 32 PEILICHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CIocoOCTBOBaTh (POPMUPOBAHUIO M TPOSABICHUIO HIUPOKOW 3PYAUIINUA B
pa3HbIX 00JIaCTAX 3HAHWM, MOCTOSHHO MOBBIMIATH CBOW 00pa30BaTENbHBIN H
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYyallUsM, BHOCUTh KOPPEKTUBBI B JI€SITEIHHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQJICTh HAaBBIKAMH  TIO3HABATENBHOW pedJIeKCHH KaK OCO3HAHUSA
COBEpIIAEMbIX JCHCTBUA M MBICIUTENbHBIX MPOLECCOB, UX PE3YJIbTAaTOB U
OCHOBaHHWM, UCTIOJ30BaTh MPUEMBI PEQIICKCHUN JIJIs1 OLICHKN CUTYyaIluH, BEIOOpa
BEPHOI'O PEUICHNS;

yYMETh OIICHUBATh PUCKH M CBOEBPEMEHHO MPUHUMAThH PEIICHHUS MO HUX
CHUKEHUIO;



IIPUHUMATh MOTHBBI W AapryMEHTBl JPYTHX IpU AHAINA3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsTHE CEOS M IPYTrUX:

OPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKU U JOCTOUHCTBA;

IPUHUMATh MOTHBBI M apryMEHTBl JPYTUX IIpU AHAIN3E PE3YJIbTATOB
NEATEIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TTO3ULUU APYTOro YEIOBEKa.

HPEAMETHBIE PE3YJIBTATDBI

[IpenqmeTHble pe3yabTaThl OCBOCHHS COJEpkKaHUs Yy4yeOHOTro mMpeaMeTa
«buonoruss» Ha yrayOoJEHHOM YpOBHE OpPHUEHTHPOBAHBI Ha oOOecreyeHue
npodunbHOro  oOydeHust oOywaromuxcss Ouonmorud. OHH  BKIIOYAIOT:
crenuduyeckue sl OMOJIOTUY HayYHbIE 3HAHUS, YMEHUS U CIIOCOOBI IEUCTBUM
0 OCBOCHHUIO, WHTEPHPETAlIMU W MPeoOpa30OBaHUIO 3HAHUW, BB
JEATEBHOCTHU MO MOJYYEHUIO HOBBIX 3HAHUM M UX MPUMEHEHHUIO B PA3JIMYHBIX
yu4eOHBIX, a TaKkKe B peaJbHBIX JKU3HEHHBIX curyalusax. [IpeameTHbie
pe3yAbTaThl IPEACTABIEHBI IO TOAaM U3YUYEHHUS.

[IpenmeTHble pe3ynbTaThl OCBOEHUsI ydeOHOro mpenmera «buomorus» B
10 knacce nOMKHBI OTPAXKATH:

c(hOpMHUPOBAHHOCTh 3HAHUM O MeECT€ M poJid OUOJIOTUM B CHUCTEME
€CTECTBEHHBIX HAYK, B (DOPMUPOBAHUM €CTECTBEHHO-HAYYHON KapTUHBI MUPa, B
MO3HAHUU 3aKOHOB TMPHUPOJABI H  PEUICHUU TPOoOJIEM  PpallOHAIBHOTO
IPUPOIOIIONIH30BAHUS, O BKJIAJAE€ POCCHUICKUX H 3apyOCKHBIX YUYEHBIX B
pa3BuUTHE OHMOJIOTHH;

BJIAJICHUEC CHUCTEMOH OWMOJOTHMYECKUX 3HAHWUM, KOTOpas BKJIIOYACT:
OCHOBOIIOJIATAIoNMe OMOJOTUYECKUE TEPMUHBI M TOHATHA (KU3Hb, KIETKA,
OpraHu3M, MeTa0oJIM3M, TOMEOCTa3, CaMOPETYIAIMsS, CaMOBOCIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, U3MEHYMBOCTh, POCT U PA3BUTHE), OMOJIOTHYECKUE TEOPUU
(xnetounass Teopust T. IlIBanna, M. Illneiinena, P. BupxoBa, xpomocomHas
Teopusi HaclencTBeHHOCTH T. Moprana), yuenust (H. 1. BaBunoBa — o nenrpax
MHOroo0Opa3usi ¥  NPOUCXOXKICHUS  KYJIbTYPHBIX pAacTeHHil), 3aKOHBI
(emnHOOOpA3Hs MOTOMKOB TIEPBOTO MOKOJICHHS, PACIICTUICHHS], YUCTOTHI TaMET,
HE3aBUCUMOro HacienoBanuss [. Menaens, TrOMOJOrMYECKUX PSAJIOB B
HACJICICTBEHHOM  W3MEHYHMBOCTHU H. n. Bagsunoga), MIPUHILATIBI
(KOMILJIEMEHTAPHOCTH);



BJIQJICHHEC OCHOBHBIMH METOJAaMU HAYYHOTO IO3HAHWSI, MCIIOJIh3YEMBIX B
OMOJIOTMYECKUX HCCIEOBAHUSIX JKUBBIX OOBEKTOB (OmMHcaHue, HU3MEpPEHUe,
HaOJII0/ICHKE, SKCIIEPUMEHT);

YMEHHE BBIJICIATH CYNIECTBCHHBIE MPU3HAKN: BUPYCOB, KJIIETOK MPOKAPUOT
U JyKapuoOT, OJHOKJICTOYHBIX W MHOTOKJICTOYHBIX OPTraHW3MOB, B TOM YHCIIC
OakTepwii, TprOOB, PACTCHHH, XMBOTHBIX W YEIIOBEKA, CTPOCHHS OPraHOB H
CUCTEM  OpraHOB  pacTeHWM,  JKMBOTHBIX,  YEJIOBEKa, MPOIIECCOB
KU3HEJEATEILHOCTH, TPOTEKAIOIINX B OpPraHU3Max PACTCHHM, YXUBOTHBIX WU
YeJioBeKa, OHOJIOTHYECKUX TIPOIIECCOB: OOMEHa BeEIIeCTB (METaboIu3M),
NPEBpAIEHUsT dHEPTUU, OPOXKEHHUsS, aBTOTPOPHOTO U TETEPOTPOPHOTO THUIIOB
nuTaHus, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, Melo03a, raMeToreHesa,
sMOpHOreHesa, NOCTAIMOPUOHAIILHOTO pa3BUTHS, pa3MHOXEHMUS,
WHIVNBUAYAJTLHOTO Pa3BUTHS OpraHu3Ma (OHTOTCHE3a), B3aUMOCHCTBUS TCHOB,
reTepo3uca, HCKyCCTBEHHOT0 0T0O0Da;

YMCHHE YCTaHABJIMBATh B3aMMOCBSI3U MEXIY OpraHOWJAMU KJIETKH U HMX
(GYHKIUSAMH, CTPOCHHUEM KIIETOK pa3HBIX TKaHEH W HMX (DYHKIHSIMH, MEXIY
opraHaMu M CHUCTEMaMU OpPraHOB y PACTEHUH, JKUBOTHBIX U Ye€JIOBEKa M HX
GYHKIUSAMH, MEXKIY CHUCTEMaMH OPraHOB M MX (YHKIUSMHU, MEXKIY dTalaMu
oOMEHa BENIeCTB, JTalmamMd KIETOYHOTO LHMKJIA ¢ SKHU3HEHHBIX IHKIIOB
OpraHU3MOB, dTanmamMu 3MOPUOHAIBHOTO PAa3BUTHS, TEHOTUIIOM U (HDEHOTHIIOM,
dbeHoTumnom u haxkropamu cpeabl OOUTAHUS;

YMEHHE BBISIBIISTH OTIIMYUTEIbHBIC PU3HAKU KUBBIX CUCTEM, B TOM YHUCIIE
pacTeHuil, >)KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOIb30BaTh COOTBETCTBYIOIINE APTYMEHTHI, OHOJOTUYECKYIO
TEPMHUHOJIOTUIO M CHUMBOJIMKY JUIsI JIOKAa3aTeNbCTBA POJACTBA OPraHU3MOB
Pa3HBIX CUCTEMAaTUYECKHUX TPYIII;

yMEHHE pemaTh OWOJOTMYECKHME 3ajayd, BBIABIATH TMPUUYUHHO-
CJICICTBEHHBIE CBSI3M MEXAY UCCIIEIYEMBIMU OMOJIOTHUYECKHUMH TMPOIECCaMUu U
SBJIICHUSMH, JIeJlaTh BBIBOJBI M TPOTHO3bI HA OCHOBAaHUU TIOJYYECHHBIX
PE3YIIbTATOB;

yYMEHUE BBINOJHATH J1a0OPATOPHbIE U MPaKTUYECKUEe padOThl, COOIIOAATH
mpaBwiIa nmpu paboTe ¢ yueOHBIM U Ja00paTOPHBIM 00OPYIOBAHHUEM;

YMEHHE BBIJBUTATh THUIOTE3bI, MPOBEPATh HX IKCIECPUMEHTATHBHBIMU
cpenctBamu, HOPMYIUPYS IENb HCCICIOBAHUS, AHAIM3UPOBATH TMOJYYCHHBIC
PE3YNbTATHI U CNIaTh BEIBOIBL;



yYMEHHUE y4acTBOBATh B YUEOHO-HUCCIIEIOBATEILCKON paboTe 1Mo OUOI0THH,
AKOJIOTUH M MEIUIIMHE, TPOBOAUMON Ha 0a3e IIKOJBHBIX HAayYHBIX OOIIECTB, U
MyOMUYHO  TPEACTABIATH TOJYYCHHBIE  PE3yJbTaThl HAa  YICHUYECKUX
KOH(epeHUusX;

YMCHHE OIICHUBATH 3THUYECKHE AaCIEeKThl COBPEMEHHBIX HCCJICIOBAHHHA B
obmactu  OWOJIOTMM U MEOUUMHBI  (KJIOHMPOBAHUE, MCKYCCTBEHHOE
OTUIOJIOTBOPECHUE, HATIPABICHHOE U3MEHEHNE T€HOMA U CO3/IJaHUE TPAHCTEHHBIX
OpraHu3MOB);

yMEHHUE OCYIIECTBISATh OCO3HAHHBINA BBIOOp Oyayried npodeccroHatbHOM
JIeSITeIbHOCTH B oOjacth  OMOJIOTMH,  MEOUIIMHEI, OHWOTEXHOJIOTHH,
BETEPUHAPUHU, CEIIBCKOTO XO3SMCTBA, MUIIEBON MPOMBINLICHHOCTH, YTIIYOIsITh
NO3HABATEIBHBIM ~ WHTEPEC, HAMPABJICHHBIM HAa  OCO3HAHHBIA  BHIOOP
COOTBETCTBYIOIIECH Mpodeccuu U MpooJKeHUE OHOJIOTHYECKOT0 00pa3oBaHUs
B OpraHM3alusiX CpelHero Npo(ecCHoHaIbLHOTO U BBICIIETO 00pa30BaHUsI.

[IpenmeTrHble pe3ynabTaThl OCBOCHHUSI y4eOHOTO mpeaMera «buonorus» B
11 knacce NOJKHBI OTPAKATh:

c(hOpMHUPOBAHHOCTh 3HAHMM O MeCT€ W poJiu OWUOJIOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHHUU COBPEMEHHON €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa, B TO3HAHWU 3aKOHOB MPHUPOJBI M PEHICHUH 3KOJIOTHMYECKHX
npo0JieM 4YeloBEeYeCTBA, a TakKe B PEUIEHWH BOIMPOCOB PAIMOHAIBHOTO
IPUPOJIOIIONIB30BaHUsA, W B (OPMHUPOBAHUU IIEHHOCTHOTO OTHOUIEHUS K
puUpojie, OOIECTBY, YEIOBEKY, O BKJIa/J€ POCCUMCKUX U 3apyOeKHBIX yUEHBIX-
OMOJIOTOB B Pa3BUTHE OMOJIOTHH;

yMEHHE BIAJCTh CHUCTEMON OMOJOTHYECKHX 3HAHUHM, KOTOpas BKIIOYAET
OTIpEJICICHHs] U TIOHUMAHUE CYIIHOCTH OCHOBOIOJATAIONINX OHOJIOTHYECKUX
TEPMHUHOB M TIOHATHUN (BHI, dKOCUCTeMa, O6uocdepa), OHMOIOTHYECKUE TEOpUU
(oBomrononHass teopus Y. JlapBuHA, CHUHTETHYECKas TEOPHS IBOJIOIHH),
yuenusi (A. H. CeBepuoBa — 0 MmyTsX M HampaBleHUAX 3Bojonuu, B.W.
Bepnanckoro — o 6uocdepe), 3akoHbl (TeHeTHYecKoro paBHoBecus k. Xapau
u B. BaiinOepra, 3apoasimeBoro cxoactsa K. M. bapa), npasuna (MuanMyma
1O. JIubuxa, sK010rnYecKo NMUpaMuabl SHEPrUM), TUNOTE3bl (TUMIOTE3a «MUPA
PHK» V. I'unbepra);

yMEHHE BJQJCTh OCHOBHBIMH  METOJaMH  HAyYHOTO  ITO3HAHWA,
UCIIOJIb3yeMbIMA B  OHMOJOTHYECKUX HCCIEAOBAHUSIX JKUBBIX OOBEKTOB W
AKOCHUCTEM (OMHCaHue, U3MEpeHue, HaOIoJIeHHe, IKCIEPUMEHT), croco0aMu
BBISIBJICHUS U OTICHKW aHTPOIIOTCHHBIX N3MEHEHHI B IIPUPO/IE;



YMEHUE BBIJICIATh CYIIECTBEHHBbIC NPU3HAKU: BHJIOB, OHMOTEOIIEHO30B,
KOCUCTEM U Ouocdepsl, CTAOMIM3UPYIOUIET0, ABUKYILIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOT O otbopa, aJIIONaTPUYECKOT O u CUMIIaTPHUYECKOTO
BUI000PA30BaHUs, BIMSHHUS JBWKYIIUX CHJI O3BOJIONMA Ha TEHOMOH.
MOMYJISIIIAN, TPUCTIOCOOJICHHOCTH OPTaHU3MOB K cpeie 00uTaHUs, YepeIOBaHUS
HamNpaBI€HUN DBOJIONUHN, KPYrOBOpPOTa BEIIECTB M IMOTOKA JHEPTrUU B
HKOCUCTEMAX;

YMEHHE YCTaHaBIMBAaTh B3aMMOCBSI3U MEXAY MpOIECCaMu 3BOJIOLUH,
JTBUKYIIAMU CUJIAMH aHTPOTIOTEHE3a, KOMITOHEHTAMH Pa3IMYHBIX IKOCUCTEM H
NPHUCIIOCOOJICHUSIMHA K HUIM OPTaHU3MOB;

YMCHHE  BBIABISTH  OTJIMYHMTEIBHBIC TPHU3HAKH  JKUBBIX  CHUCTEM,
IPUCTIOCOOJIEHHOCTh BUJIOB K cpelie 0OUTaHMs, aOMOTUYECKUX U OMOTUYECKHUX
KOMITIOHEHTOB 9KOCHCTEM, B3aUMOCBS3€H OpPraHM3MOB B COOOIIECTBAax,
AHTPOIOTCHHBIX M3MEHEHUH B SKOCHCTEMAaX CBOCH MECTHOCTH;

YMEHHE HCIOIb30BaTh COOTBETCTBYIOIIUE APTYMEHThI, OHOJOTUYECKYIO
TEPMHUHOJIOTUIO M CHMBOJIUKY JUIsl JIOKAa3aTelIbCTBA POJACTBA OPraHU3MOB
pa3HbIX CHUCTEeMAaTHYECKHX TPYII, B3aUMOCBS3M OpPraHU3MOB M  CpPEIbl
oOWTaHus, €IWHCTBA YEJIOBEUECKHX pac, HEOOXOIMMOCTH COXpaHEHUs
MHOT000pa3us BUOB U IKOCUCTEM KaK yCIIOBHUSI COCYIIECTBOBAHUS MPUPOJIBI U
YeJI0BEYEeCTRA;

yMEeHHe pemaTh OWOJOTMYECKHME 3aJayd, BBIABIATH TNPUUYUHHO-
CJICICTBEHHBIE CBSI3U MEXKAY HCCIEIYeMbIMH OMOJIOTMUECKUMH IMPOIIECCaMH U
SABJIICHUSMH, JIeJlaTh BBIBOJBI M TMPOTHO3bI HA OCHOBAaHUU TIOJNYYEHHBIX
pE3YIIbTATOB;

yYMEHHE BBITIOJIHATE JJA0OPATOPHBIE U MPAKTUUECKHUE padOThI, COOIIOAATh
mpaBmiIa nmpu paboTe ¢ yueOHBIM U JaO0OpPaTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIJIBUTAaTh THUIOTE3bl, MPOBEPATh HX IKCIEPUMEHTAIHHBIMU
cpencrtBamu, (HOpPMyIUPYs IENb HCCIEIOBAHUS, AHAIU3UPOBATH MOJYYCHHBIC
PE3yNbTATHI U ICNIaTh BHIBOJBL;

YMEHHE Y4acTBOBATh B YUEOHO-UCCIIENOBATEIHCKON paboTe Mo OUoiIorumy,
HKOJIOTUU W MEIUIIMHE, TPOBOANMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, U
myOMUYHO  TPEACTABISATH TOJYyYCHHBIE  PE3yJbTaThl HAa  YUYCHUYECKUX
KOH(EpeHIHsX;

YMEHHE OIICHWBATh THUIOTE3bl M TEOPUU O TPOUCXOKICHUU IKU3HH,
YelloBeKa M YEJIOBEUECKMX pac, O NPHYMHAX, TMOCIEACTBUSAX M CIOco0ax
MpeI0TBpAICHUS TI100aIbHBIX H3MEHEHUH B Onocdepe;



yYMEHHUE OCYIIECTBISATh OCO3HAHHBINA BBIOOp Oymymied mpodeccrnoHanbHOM
ACSTENPHOCTH B 00JMacTM OWONOTHH, JKOJOTHH, MPHUPOIONOIH30BaAHUS,
MEIHUIMHBI, OMOTEXHOJIOTUH, TICUXOJIOTHH, BETEPUHAPUH, CEITBCKOTO XO35IHUCTBA,
NUIIEBOM  MPOMBINUICHHOCTH,  YIAyONsITh  TO3HABATENbHBIM  WHTEpEC,
HaIlpaBJICHHBbI Ha OCO3HAHHBIM BBHIOOP COOTBETCTBYIOLIEH Mpodeccuu u
NPOAOKEHNE OHMOJOTHUECKOro oOpa3oBaHHMs B OpraHU3alUsAX CpPEIHETO
po¢eCCUOHAILHOTO U BBICIIIETO 00pa30BaHMUS.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
Ne KosnuyectBo yacos
DJIeKTPOHHbIE
n | HaumeHoBaHue pa3ae/ioB (undposrbie)
KoHTpoJuabsH IIpakTHyeck
[/ | wTem mporpamMmbl Bcero o0pa3oBaTre/ibHbIE
ble padoThl ue padoThl
n pecypcsbl
1 buonorus kak Hayka 1
9 JKuBbI€ CHCTEMBI M HX 5
U3y4eHUe
3 buonorus knetku 2 0.5
XuMHuuecKkast Opraiu3arus
4 P 10 1
KIIETKU
Crpoenue u GyHKUINUU
5 8 2
KIIETKU
OOMEH BEIIECTB U
6 MpEeBpaIlCHUE YHEPTUH B 9 1
KIIETKE
HacnenctBennas
7 uHbopManus u 9 0.5
peanu3zanus e€ B KIETKe




8 JKU3HEHHBIN UK KIETKA 6 1
C

9 TpoeHue U QYHKIHH 17 15
OpPraHU3MOB

10 PasmHOkeHue u pa3Butue 3 15
OpPTraHU3MOB
I'eneruka — Hayka o

11 HACJIEACTBEHHOCTH U ) 05
M3MEHYNBOCTH
OpPraHU3MOB

12 3aKOHOMEPHOCTH 10 1
HACJIEACTBEHHOCTH

13 3aKOHOMEPHOCTH 6 1
M3MEHYHUBOCTH

14 | T'eneTuka 4enoBeKka 3 0.5

15 | Cenekuus opraHu3MOB 4 1

16 Buortexuonorus u 4
CHUHTETHYECKAS OUOJIOTHS

17 | PesepBHOE BpeMst 1

BIIEE KOJIMYECTB
OB © CTBO 102 13

YACOB II0 ITPOTPAMME




11 KJIACC

Ne KosnuuyectBo yacos
DJIeKTPOHHbIE
n | HaumeHoBaHue pa3ae/ioB (ungposrbie)
KoHTpoJubsH IIpakTH4yeck
/ | ¥ TeM mporpamMmsl Bcero o0pa3oBaTre/ibHbIE
ble padoThI ue padoThl
n pecypcsbl
3apoKJIEHUE U pa3BUTHE
ABOJIFOIIMOHHBIX 4
MpEJICTaBICHUI B
OouoIorun
Muxkpo3BoIIOLHS U €€ 14 5
pe3ynbTaThl
MakposBostonus u eé 6
pe3ynbTaThl
[Ipoucxoxaenue u 15 15
pa3BUTHE )KU3HU Ha 3emiie '
[IpoucxoxaeHue yeaoBeka 10 1

— AHTPOIIOT'CHE3




DKOJIOTHSI — HayKa O
B3aMMOOTHOIIICHUAX
OpraHu3MOB U
HaaOPraHu3MCHHBIX
CUCTEM C OKpYXKarolen
cpenoi

0.5

Opranusmsl 1 cpesia
oOuTaHus

1.5

OKOJIOTHS BUIOB U
MTOIYJIALINI

0.5

ODKOIOTHSA COOOIIECTB.
OKOJIOTHYECKUE CUCTEMBI

12

0.5

10

buocdepa — rnmodanbHas
IKOCHCTEMA

11

YenoBek U OKpysKaromas
cpena

12

Pe3epBHOE BpeMst

OBIIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

102

7.5







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC

N KounyecTBo yacoB
i DJIeKTPOHHbIE
ara

" Tema ypoKa Kontpos, | TIpakTu4ec | ysyyen ungpposbie

/ Bee o0pa3oBareJib

HbIE KHe st
n ro HbI€ pecypchl

padoTshI padoThI

Brostorus xak KOMITJIEKCHAS
HayKa ¥ KaK 4acTb 1
COBPEMEHHOTO OOITECTBA

JKuBBIE CHCTEMEI U UX CBOMCTBA 1

YpoBHEBas opraHu3anus KUBbIX
CUCTEM

HcTopus OTKPBITHS U U3Y4eHUs
kietku. Knerounas teopust




Meroasl MONEKYIAPHON U
KJICTOYHO} OMOJIOTHH.
[TpakTuyeckas pabora
«M3ydyeHne METOI0B KJIIETOYHOM
O6uonoruu (xpomarorpadus,
anexTpodopes,
muddepeHuansHoe
ueHtpudyruposanue, [1L[P)»

0.5

XUMHYECKUNA COCTAB KJIETKU

MuHepalibHbIE BEIIECTBA
KJIETKH, MX OMOJIOTHYECKas pOjIh

Opranuueckue BelecTBa
KJIETKH — OCJIKH.
JlaGopaTtopHas pabota
«O06HapyxeHne OEITKOB C
MTOMOIIBIO0 KAYECTBEHHBIX
peaxuuin

0.5

CBoiicTBa, KIaccupuKaIus u
GbyHKIMH OeNIKOB

OpraHI/I‘IeCKI/IC BCIICCTBA
KIICTKHU — YTI'JICBObI




Opranunueckue BeIiecTBa

1 KJIETKU — JIMIIHABI
Hyxnennoseie kucnotsl. [JHK u
1 PHK. JIaGopatopnas pabora
) «MccnenoBanne HYKJIEHHOBBIX 0.5
KHCJIOT, BBIIETICHHBIX U3 KIETOK
Pa3IMYHbIX OPraHU3MOB
1 Crpoenue u pynkuuu ATO.
3 Hpyrue nykieozuarpudocdats
(HT®)
1 CexBenuponanue JIHK.
MeTto bl TEHOMUKH,
4
TPAHCKPUIITOMUKHU, TPOTEOMUKH
1 Metoibl CTPYKTYpPHOI
5 O6uosoruu
1 Tunsl KIETOK.
6 [IpokapuoTnueckas KieTka
CrpoeHnue s3ykapuoTU4YeCKOn
1 kietku. [Ipakruyeckas pabora 05
7 «M3ydeHne CBOMCTB KIETOYHOU '

MeMOpaHbI»




IToBepxHOCTHBIN anmapar
KJIETKU

OnHomeMOpaHHBIE OPTaHOUIBI
kneTku. [Ipaktuueckas padora
«M3yueHne nBUKEHUS
IIUTOIUIa3MbI B PACTUTEIEHBIX
KIIETKaX)

0.5

[TomyaBTOHOMHBIE OpraHOWIbI
KJICTKH: MATOXOHJIPHH,
mactuel. JlabopaTopHas
pabora «MccnenoBanue
IU1a3MOJIM3a U ICTUIa3MOJIn3a B
PaCTUTENIBHBIX KJIETKaX»

0.5

HemeMmOpanHbie opranou/ibl
KIIETKU

N NP DN

Crpoenue u GyHKIUU Aapa

CpaBHUTENIbHAS
XapaKTepPUCTHUKA KIETOK
sykapuoT. JlaboparopHas
paborta «M3ydyeHue cTpoeHus
KJIETOK pa3JIMYHbIX
OpraHU3MOB»

0.5




ACCUMWISAIIHAS U TUCCUMILISAIINS
— JIB€ CTOPOHBI MeTaboJIM3Ma.
Tunsr oOMeHa BeIecTs.
JIaboparopHas paboTa
«M3yueHne KaTaqTuTHIECKON
aKTUBHOCTH (pepMEHTOB (Ha
pUMepe aMUIIa3bl WIIN
KaTaasbl)»

®epMeHTaTUBHBIN XapakTep
peaKuuii KJIETOYHOTO
MeTtabonm3ma. JlabopaTopHas
pabora «3y4yeHune
(hepMeHTaTHBHOTO
paclleryeH s epoKcuaa
BOJIOPO/JIa B PACTUTEIIbHBIX U
KUBOTHBIX KJIETKAX»

0.5

benku-akTuBaTopel U OCNKH-
WHTUOUTOPBI

ABTOTpOGHBIN THI 0OMEHa
BEIIICCTB

O NN

doTocunTes




Xemocuntes. JlabopaTopHas

2

9 pabota «CpaBHEHHE TIPOIIECCOB 0.5
(doTOCHHTE3a 1 XeMOCHHTE3a)
AnHaspoOHbIe OpraHu3Mbl. Bujibl

3 Oposxenus. JlabopaTopHas

0 pabota «CpaBHEHHE TTPOIIECCOB
OpOKEHUS U JIbIXaHHSD»

3 AspoOHBIE OpraHU3Mbl. DTaIlbl

1 SHEPTEeTUYECKOro 0OMeHa
DHeprusi MeMOpPaHHOTO

3 rpaareHTa npotoHoB. CHHTE3

2 AT®: paborta mporonHoit ATD-

CHHTAa3bI

Peakuuu MAaTpUYIHOI'0 CHMHTC3a

TpanckpunIus — MaTPpUYHBIN
cunre3 PHK

O Wl Ww|lww

Tpancnsauus u e€ srarsl




KonnpoBanne aMMHOKHCIIOT.

3

5 Pousb pubocom B GuocunTE3e
Oenka

3 Opranu3anus TeHoMa y

7 MIPOKAPUOT U dyKapHOT

3 MonexymsipHbIe MEXaHH3MBI

8 HKCTIPECCHU TEHOB Y DYKapuOT
Bupycsl — BHeKIIETOUHBIE

3 (hOopMBI KU3HU U OOJIMTaTHBIE

9 napasuthl. [IpakTuyeckas 0.5
pabota «Co3aanue MoIeIu
BHpYCa»

4 BupycHsie 3a00eBanms

0 YeJI0BeKa, )KUBOTHBIX, PACTCHUIN

Hanorexnonoruu B OHOIOTHH U
MEIULHE

JKU3HEHHBIN UK KIETKA

w NP S

Matpuunsiii cuntes JTHK




Xpomocomsl. JlabopaTopHast

4

4 pabota «/3y4eHrne XpoMocoM 0.5
Ha TOTOBBIX MHKPOTIPEIIapaTax»

4

5 Jlenenve KINeTKH — MHUTO3
Tunsl kierok. Kapuokunes u
nutokunes. JlaboparopHas

4 paborta «Habmrogenne Mmutos3a B 05

6 | KiIeTKax KOHYMKA KOpEIIKa JIyKa '
(Ha TOTOBBIX
MHKpOIIpernaparax)»

4 Perynsuus ;xM3HEHHOTO LUK

7 KIIETOK

4

3 Opranusm Kak eImHOe L1eJIoe

4 Txanu pacrenuid. JlaboparopHas

9 pabota «/3yueHue TkaHen 0.5
pacTeHui»

5 TkaHu )KMBOTHBIX U Y€JIOBEKA.

0 JlaGopaTopHas pabora 0.5

«M3yueHune TKaHeW )KUBOTHBIX)




Opranel. CucTeMbI OPraHoB.

5 Jlaboparopras pabota 05

1 | «H/3y4eHue opraHoB IBETKOBOTO '
pacTeHus»

)

5 Ormopa Tena opraHu3MoB

)

3 JIBMKEHHE OpPraHU3MOB

5

4 [Intanne oprann3zMoB

5 [IuTanue MO3BOHOYHBIX

5 XKUBOTHBIX. [InmeBapurenpHas
CUCTEMA YEJIOBEKa

5

6 JIpIXxaHue oprann3mMoB

5 JIpIXaHue MO3BOHOYHBIX

7 YKUBOTHBIX U YEJIOBEKa

5 Tpancnopt BemecTB y

8 OpraHU3MOB

5 KposenocHas cucrema

9 [M03BOHOYHBIX )KUBOTHBIX U
YyeJoBeKa

6

Brigenenue Y OpraHnu3MoOB

3amura y opraHu3sMoB




NMMmyHHas cucreMa deaoBeKa

w o N O

Pasgpaxkumocts u perymsuus y
OpraHu3MOB

I'ymopanbHas peryanus u

6
4 SHIOKpUHHAS CUCTEMa
YKUBOTHBIX U YeJIOBEKA
6 ®dopMBbI pa3MHOKEHUS
5 OpraHU3MOB
6
5 [TosmoBo€ pa3zmMHOXKEHUE
6
Meiios
-
I'ameTorenes. O6pazoBaHue U
pa3BUTHE MOJIOBBIX KJIETOK.
6 JlaGopaTopHas pabota 05
8 «M3yueHne cTpoeHHUs MOJIOBBIX '
KJIETOK Ha FTOTOBBIX
MUKpOTpenaparax»
6 NuauBuayanbHoe pa3BUTHE
9 OpPraHU3MOB — OHTOI'€HE3




3akiajKa OpraHoB U TKaHEH U3
3apOJbIIICBLIX JIUCTKOB

Poct 1 pa3zBuTHe )KUBOTHBIX.
JlabopaTtopHnast pabota
«BpIsIBIEHNE TPU3HAKOB
CXOJICTBA 3apOAbIIIEH
MTO3BOHOYHBIX JKHUBOTHBIX)»

0.5

PasmHOkeHue u pa3BuTHe
pactenuii. JlabopaTopHas
pabota «CtpoeHue opraHoB
Pa3MHOKEHHSI BBICIIINX
pacTeHui»

0.5

I/ICTOpI/Iﬂ CTaHOBJICHHUSA U
Pa3BUTHA '’CHCTUKN KaK HAyKH

OCHOBHBIC TIOHSITHS] U CHMBOJIBI
reHetuku. JlabopatopHas
pabota «JIpo3odmuia kak 0ObEKT
TCHETUYCCKUX UCCIICTOBAHMIT

0.5




3aKOHOMEPHOCTH HACIIEOBAHUS
npu3HakoB. MoHOruOpuIHOE
ckpeuiuBanue. [Ipakrnueckas
paborta "U3ydyeHue pe3yapTaToB
MOHOTHOPHIHOTO CKpPEIINBAHUS
y apo3oduier"

0.5

[MuTomornueckre OCHOBBI
MOHOTHOPHTHOTO CKPEIIUBAHUS

AHaIM3UPYIOIEE CKPEIIUBaHUE.

Henonnoe nomunupoBanue

JuruOpuHOe CKpenuBaHue.
[TpakTuyeckas pabora
«M3ydenue pe3yabTaToB
JUTUOPUIHOTO CKPEIIUBAHUS Y
TPO30UITBDY

0.5

[HuTomornueckre 0CHOBEI
JUTUOPUTHOTO CKPEITUBAHUS




CueluieHHO€E HaCJIEJ0BaHUE

0 MIPU3HAKOB

8 XpoMOCOMHAsI TEOPHS

1 HaCJIEICTBEHHOCTH

8

9 T'eneruka noia

8 I'enoTnn Kak mejocTHas

3 cHhcTeEMa

8 I'eHeTM4eCKU KOHTPOJIb

4 Pa3BUTHS PACTCHUH, )KUBOTHBIX

" YCJIOBCKAa

MN3MeH4YMBOCTH MMPU3HAKOB.
Bunel usmeHunBocTu

o 00 o1 0o

MoaudukanroHHast
M3MEHYUBOCTH




BapuanuuonHsslii psaa u
BapUallMOHHAS KPUBasl.
JIaboparopHas pabota
«HccnegoBanne
3aKOHOMEPHOCTEMN
MOTU(UKAITUOHHO N
n3MeHunBOCTH. [locTpoeHue
BAapUAIIMOHHOTO psia U
BAPUALIMOHHON KPUBON»

0.5

T'eroTunnueckas
n3MeHuYnBOCTh. KoMOMHaTUBHAS
U3MEHYUBOCTH

MyranroHHast U3MEHYHBOCTb.
[IpakTrueckas padota
«MyTamuu y npo30¢uisl (Ha
TOTOBBIX MHUKPOTIpENapaTax)»

0.5

3aKOHOMCpHOCTI/I
MYTallMUOHHOI'O IIpo1ecca.
OIHUIeHEeTHKA U SITUTI'CHOMHUKA

['eneTuka yenoexa.
[IpakTueckas pabota
«CocTaBieHUe U aHAIH3
POIOCIOBHOMN»

0.5




Metoasl METUILIMHCKOM
T€HETUKU

3HayeHne MeIULIMHCKON
TCeHETHKH B TIPEJOTBPAICHUN U
JICUEHUN T€HETHYECKUX
3a00JIeBaHMI YeIOBEKa

OcCHOBHEBIE IOHATHUA CCJICKIINU.
JlabopaTtopHnast pabota

«M3ydeHne cCopToB KyJIbTYPHBIX 0.5
pacTeHui U MOPOJ1 TOMAIIHUX

KUBOTHBIX»

MeToabl CeIeKIIMOHHON

pabortsl. JlabopaTtopHas paboTa 05

«3yueHne METOI0B CeIeKIIUU
pacTeHui»

JlocTrKeHMs CeeKInun
pacTeHHUH U KUBOTHBIX.
IIpakTuyeckas pabora

«IIpuBUBKa pacTeHHID»




9 CoxpaHeHue, U3y4eHue u
7 HCIIOJIb30BaHNE TEHETHIECKUX 1
pecypcoB
bruoTtexHonorus Kak Hayka u
9 OTpacJib MMPOU3BOJICTBA.
3 [TpakTuyeckas pabora 1 0.5
«M3ydeHne 00BHEKTOB
OMOTEXHOJIOTHIY
9 OCHOBHBIE HAIpPaBJICHUS 1
9 CHHTETUYECKOIN OMOJIOTHH
1
0 XpOMOCOMHAs ¥ T€HHAas 1
0 WHXECHEPUS
1
0 MenuuuHckre OMOTEXHOJIOTUU 1
1
1 PezepsHbiit ypok. [loBTopenue,
0 000011IeHHEe, CHCTEMATH3aLINAS 1
2 3HAHUH
OBIIEE KOJIMYECTBO HACOB
- 102 13.5

I10 ITPOTPAMME




11 KJIACC

Ne KoJsnyecTBo 4yacoB
i DJIeKTPOHHbIE
ara
I KonTpousb uudposbie
Tema YpoKa Bce p HpaKanec N3YYeH
/ HbIE o0pa3oBaTeibH
ro KHe padoTbl | M
I padoTbI ble pecypcehl
DBouroIoHHast Teopus Y. 1
HapBuna
JIBMOKyIIE CHIIBI 3BOJIFOIIUN 1
BU10B 110 Y. JlapBuny
Bopr6a 3a cymecTBoBanue,
€CTECTBEHHBIN U 1
HCKYCCTBEHHBIN 0TOOD
dopmupoBaHHe
CUHTETUYECKOI Teopuu 1
ABOJIIOLINH
DTansl SBOTIOIMOHHOTO
mpolecca: MUKPOIBOJIIONHS U 1
MaKpO3BOJIOIHUS
[Momynsitust — >neMeHTapHas 1

CANHUIAa 3BOJIFOITUN




3aKOH T€HETHYECKOTO
paBHOBecus JIx. Xapau, B.
BaiinGepra. JlabopaTopHas
pabota «BrisiBeHUE
W3MEHYUBOCTH Y 0co0ei
OJTHOTO BUJIA»

0.5

DnemeHTapHbIe (PAKTOPHI
IBOJFOLUT

D¢ dext ocnoBarens. dpdexr
OYTBIJIOUHOTO TOPJIBILIKA

10

Murpauvu. U3onamumn
MOMYJISAIHANA: Teorpaduyaeckas,
OMoJIOTHYECKas

11

EcrecTBennslit oTOOD —
HaTPaBJISIOIINN (aKTop
IBOJTIOIUH

12

[TonoBoii oTOOP




13

[TpucnocobneHHOCTH
OpPraHu3MOB KakK pe3yJabTar
MUKPOIBOJIIOIUH.
JIaboparopHas paboTa
«Mzyuenue apomopo30B u
UM0AJANTALMN Y PACTEHUN U
YKHBOTHBIX)»

0.5

14

[Tpumeps! npucnocobaeHuit y
OpraHu3MOB:
MopQoJIorudeckue,
¢buznoIoruuecKue,
OMOXUMHYECKHE,
MOBEICHYECKUE.
JlaGopaTtopHnast pabota
«[Ipucnocobienust
OpPraHU3MOB U UX
OTHOCHUTEIbHAs
1enecoo0pa3HOCTb»

0.5

15

Bun, ero xpurepun u
cTpykTypa. JlabopaTopHas
pabota «CpaBHEHUE BUIOB IO
MOP(}OJIOTHIECKOMY
KPUTEPUIO»

0.5

16

Crpykrypa Buzia




17

Bunoobpa3oBanne kak
PE3yJIbTaT MUKPOIBOJIIOIHN

18

CBs13b MUKPO3BOJIIOLUH U
AIUAEMHUOJIOT U

19

Makpo3BotoLHs.
ITameoHTOJIOTHYUECKHE METOIbI
I/I3y‘-I€HI/I$I 3BOJIOIINHU

20

buoreorpaduueckue meTo b
W3Y4YEHUS IBOJIOIUN

21

OMOPHOIOTHYECKUE U
CpaBHUTEIBHO-
MOP(hOJIOTHIECKHE METOIbI
W3YUYCHHSI SBOJTIOIIAN

22

MoJteKyJIIpHO-T€HETUIECKHE,
OMOXHUMUYECKHE U
MaTeMaTHYECKHUE METOIbI
W3YYCHHUS SBOJFOIUH

23

OO61re 3aKOHOMEPHOCTH
DBOJIIOLIUH

24

A,ILaHTI/IBHaSI paauanus.
HepaBHOMepHOCTB TEMIIOB
9BOJIIOIINHA




25

Hayunbie runoressl
MPOUCXO0KJACHUS KU3HU HA
3emiie

26

JloHay4HbIE PEACTABICHUS O
3apOKICHUH KU3HU

27

OcCHOBHBIE ATaNBI
HEOPraHWYECKOM IBOTIOLIMHU

28

I'nmote3sr 3apOKACHUA )KU3HU

29

Hctopus 3emnn u meToapl €€
n3yuenus. Jlabopartoprast
pabora «3ydenue u
OTHCAaHNE UCKOTIAeMbIX
OCTaTKOB JPEBHUX
OpPraHU3MOB»

0.5

30

HaganpHbIe 3Tanbl
OpFaHHqCCKOﬁ 9BOJIFOLNH

31

9BOJ’IIOI_[I/IH 9YKapuoT




32

OcCHOBHBIE dTalbI SBOJIFOIIN N
PacTUTENLHOTO MUDA.
[TpakTuyeckas pabora
«3yuenune ocobeHHOCTEM
CTPOEHUSI pPACTEHUHN Pa3HBIX
OTJIEIIOBY

0.5

33

OCHOBHBIE ATaIIbI 9BOJIFOIIMH
KHUBOTHOT'O MHpa

34

OBOJIIOINS YKUBOTHBIX.
[IpakTnueckas pabota
«M3ydeHne ocoOeHHOCTEH
CTPOCHUS TIO3BOHOYHBIX
KUBOTHBIX)»

0.5

35

PasButue xxu3HU Ha 3eMIie 110
apaMm U IepHoiaM

36

MaccoBrie BbIMHUPpAHUA —
OKOJOI'HYCCKHUE KPU3HCBL
IponuIoro

37

CoBpeMeHHbIN HKOTOTHYECKUI
KpHU3HC, €ro 0COOEHHOCTH




38

CoBpemMeHHas cucTema
OpPraHu4ecKOTO MPOILIOTO

39

OCHOBHBIE CUCTEMAaTUYECKHE
IPYIIIBI OPraHU3MOB

40

AHTpONOJIOTHS — HayKa O
YEJIOBEKE

41

PazBuTune npencraBieHui o
MIPOUCXOKICHUH YEIIOBEKA

42

Mecto 4enoBeka B CUCTEME
OpPraHHYECcKOT0 MHpA.
JlaGopaTopHas pabota
«M3ydeHne ocoOeHHOCTEH
CTpOEHUS CKeJIeTa YeJIOBEKa,
CBSI3aHHBIX C
MPSIMOXOKICHUEM)

0.5

43

JBrokyuye cuiibl
aHTpOIIOTeHE3a




44

CooTHonieHue
OMOJIOTUYECKUX H
COLIMANBHBIX (PAKTOPOB B
aHTPOTIOTEHE3e

45

OCHOBHBIE CTAINN
aHTPOTIOTeHe3a

46

Tlanmeorenernka u
aJIeOr€HOMHUKA

47

DBOJIONHS COBPEMEHHOTO
YeoBeKa

48

UYenoseueckue pachl.
[IpakTuueckas padota
«M3yuyeHne sK0JI0THIEeCKUX
aJanTalyi 4eJIoBEKa

0.5

49

MexaucIuIInHapHbIC
METO/IbI AHTPOTIOJIOTUH

50

3aposk/ieHue U pa3BUTHE
9KOJIOTHH

51

MeTobI 3KOJIOTHH.
JlaGopaTopHas pabota
«M3ydenue MeTo10B
IKOJIOTUIECKUX
HCCIIEI0BaHUID)

0.5




52

3HayeHUE DKOJIOTUYECKAX
3HAHUI QJ1 YeJIOBEKA

53

Okonorndyeckue GaKTopsl

54

AOGuoTtuyeckue (HakTopsl.
CBeT Kak 9KOJIOTHYECKH I
(dakrop. JlaboparopHas
paborta «BrisiBeHne
MIPUCTIOCOOIEHUIM OpraHu3MOB
K BIIUSTHUTO CBETa

0.5

55

AOGuoTtndeckue (HakTopsl.
TemnepaTypa Kak
9KOJIOTHYECKUN (HakTop.
JlaGopaTopHas pabota
«BrIsiBIICHUE
MIPUCTIOCOOIECHUI OpraHu3MOB
K BIIMSIHUIO TEMIIEPATYPBD»

0.5




AbGnotnyeckue paKTopsl.
Brnaxxnocte kak
IKOJIOTHYECKUN (HaKTOP.

56 | JlaboparopHas paboTa 0.5
«AHATOMHYECKHE
0COOEHHOCTH PACTCHHM 3
Pa3HBIX MECT OOUTAHUS

57 | Cpenpl oOuTaHUS OPraHU3MOB

58 | bBuonormueckue puTMBI

59 XKuznennsie Gopmbl
OpraHu3MOB

60 | buormyeckue hakTopbI
3HaueHue OMOTHYECKHUX

61 B3aUMOJECUCTBUI I
CYIIECTBOBaHUS OPTaHU3MOB B
cpene oouTaHus

62 DKOJIOTUYECKHUE

XapaKTCPUCTUKU IMOIYISINUN




63

OcHOBHBIE TTIOKa3aTeIIN
HOHYJUIIII/II/II YHUCJICHHOCTD,
IJIOTHOCTb, BO3PACTHAS U
M0JIOBasi CTPYKTYypa

64

OcCHOBHBIE TTIOKa3aTeIN
MOITYJISIITAN: POXKIAEMOCTB,
MIPUPOCT, TEMIT POCTA,
CMepTHOCTI), MI/IFpaHI/II/I

65

DKoJIOrhYecKasi CTpyKTypa
MOMYJISILIUH

66

JlnHaMuKa TOMYJISIIUU U e€
perymsus

67

Kpussie pocra uncienHoctu
nonyisiiun. Kpusbie
BBIKMBaHUS

68

DKoJoruveckasi HUIa BUA.
JlaGopaTopHas pabota
«[TpucniocobneHust cemMsH
pPacTeHHId K pacCeIeHUI0»

0.5

69

Bun xak cucrema nonyssanun




3aKOHOMEPHOCTH MOBEJACHUS U

70
MUTPALNN )KHBOTHBIX

71 Coo011ecTBO OpraHnu3MOB —
OMOIICHO3

7 DKocucreMa Kak OTKpbITas
cucreMa

73 KpyroBopoT BemecTs 1 noTok
SHEPTHUU B IKOCHUCTEME

74 OcHOBHBIE TIOKA3aTeNn
HKOCHUCTEMBI

75 | DKOJIOTUYECKHUE MHUPAMHUIBI

76 H3menenus cooOIiecTB —
CYKIIeCCUU
[IpupoaHbie 5KOCUCTEMBI.

77 DKOCHUCTEMBI 03€p U PEK.
DKOCHUCTEMBI MOpEHN U
OKEaHOB
[IpupoaHbIe 5KOCUCTEMBI.

78 | DxocucTeMbl TYHJp, JECOB,

CTeneH, MyCThIHb




79

AHTpOHOFCHHbIC 9KOCHCTCMBI

80

YpO03KOCHCTEMEI.
[TpakTuyeckas pabora
«M3ydeHne u Onucanue
ypOOIKOCHUCTEMBI

0.5

81

3aKOHOMEPHOCTH
(hopMupOBaHUS OCHOBHBIX
B3aMMOJICHCTBUI OpraHu3MOB
B 9KOCHCTEMax

82

MexaHu3MEI BO3ACUCTBUA
3arpsi3HEHUI Pa3HBIX TUTIOB HA
CcyOOpTraHN3MEHHOM,
OpraHU3MEHHOM,
MOMYJIALIMOHHOM U
AKOCHCTEMHOM YPOBHSIX

83

buocdepa —
oOmerianeTapHas 000JI09YKa
3eMiin

84

Yuenue B. 1. Bepnaackoro o
ouochepe




3aKOHOMEPHOCTH

85
CyliecTBOBaHUs Ouocdepsl
86 KpyrosopoTsl BemiecTs u
OMOTEOXUMHYECKUE IIUKITBI
87 30HaIBHOCTL OHOC(hEpHI.
OcHOBHbBIE OMOMBI CYILITU
88 | VYcroitunBocTh OHOChEpHI
89 DKOJIOTMYECKUE KPU3ZHUCHI U UX
TIPUYHHBI
90 Bo3znelicTBue yenoBeka Ha
ounochepy
AHTpOIIOr€HHOE BO3JICHCTBHUE
91 | Ha pacTUTENTBHBIN U
YKUBOTHBIN MUP
92 | Oxpana npupoIbI
OcHOBHBIE TPUHLIUIIBI
93 | ycroituMBOrO pa3zBUTHUS

YCJIOBCUCCTBA U IIPUPOAbI




94

PanmonansHoe
MIPUPO/IOTIOJIE30BAHNE U
COXpaHEHHEe OMOJIOTHYECKOTO
pa3zHooOpasus 3eMiu

95

O06001menue mo Teme
«MUKpO3BOJIIONUA U €€
pe3ynbTaTh»

96

O06001menue mo Teme
«MaxkposBoJIIOIUS U €€
pE3yabTaThI»

97

O060011eHne 110 TEME
«IIpoucxoxaeHue u pa3BUTHE
JKA3HU Ha 3eMIiie»

98

O06001IeHne 110 TeEME
«[IporcxoxIeHUE YeIOBeKa —
AHTPOIIOTCHE3)

99

O0o01Ienue no TeMe
«DKOJIOTHSI — HayKa O
B3aMMOOTHOIIIEHHUIX
OpPraHU3MOB»

10

O000111eH1E IO TEME
«OpraHu3msl U cpea
oOHUTaHUI»




10 O0006111EHIE IO TEME
1 «IKOJIOTHS BUIOB U 1
MTOITYJIALIAI
10 O0006111EHE TT0 TEME
9 «buocdepa — rinodanpHas 1
HKOCUCTEMAY
OBIIEE KOJIMYECTBO UACOB
1 © €O 102 7.5

10 [TPOT'PAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
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