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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo yuebHOMy mpeamery "buonorus" (manee - Ouosorus) Ha
YpOBHE cpeaHero obuiero oOpazoBanusi pa3zpaboraHa Ha ocHOoBe DenepanbHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoii denepanuny,
dI'OC COO, Konuenuuu mnpenojgaBanus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX IOJIOKEHUH (pesrepanbHOi paboyell mporpaMmbl BOCIIUTAHUA.

VYuebnsiii npeamer «buonorus» yriayonaéHHoro ypoBHs uzydenws (10-11
KJIACCHI) SIBJISIETCS OJHUM W3 KOMITIOHEHTOB MpeaMeTHOU obnactu «EcrecTBeHHO-
HayuHble npeameTb». CormacHo mnonoxenusm OIOC COO npodunbHbIe
y4eOHbIE NPEIMEThI, U3ydyaeMble Ha YriayOJEHHOM YPOBHE, SIBISIOTCA CIIOCOOOM
mubdepennpanun  00ydeHUsT Ha YpPOBHE CcpeaHero oOmiero oOpa3oBaHUS U
IpU3BaHbl OOECHEUUTh MPEEMCTBEHHOCTh MEXKAY OCHOBHBIM OOIIUM, CPEIHUM
o01IMM, cpeHUM MpodeCcCHOHANBHBIM U BRICIIUM 0Opa3zoBaHueM. B To ke Bpems
KOKIBIM M3 STHX Y4eOHBIX MPEAMETOB [OJDKEH OBITh OpHEHTHPOBAaH Ha
IPUOPUTETHOE pelIeHUE O00pa30BaTEIbHBIX, BOCHUTATENBHBIX M Pa3BUBAIOIINX
3aja4, CBSA3aHHBIX C MpodopueHTanuell 00ydyaloumMxcs W CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIacTM HAy4YHOTO 3HAHHUS, CBA3aHHOTO C OMOJIOTHEH,
MEIULNHON, YKOJIOTUEN, TICUXOJIOTUEN, CLIOPTOM WJIM BOCHHBIM JEJIOM.

[Iporpamma no ydeOHoMy mnpeamery "buonorus" naér npeacraBieHHE O
Henu M 3ajadax HM3ydeHus ydyeOHoro mnpenMera «buonorus» Ha yriayOa€HHOM
YpOBHE, OIpenesseT 00s3aTenbHoe (MHBaPUAHTHOE) MIPEMETHOE COAepKaHHUe, ero
CTPYKTYpUpPOBAaHHME II0 pa3fenaM M TeMaM, paclpeleleHue 10 Kiaccawm,
PEKOMEHyeT TMOCIE0BaTeIbHOCTh M3YyUEHUS YYEOHOro marepuana ¢ y4€ToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€d, JOTMKH Y4YeOHOro mpoluecca,
BO3PACTHBIX OCOOEHHOCTEHW oOyuatomuxcsi. B mporpamme 1o Owuonoruu
peaylM30BaH MPUHLHI MPEEMCTBEHHOCTH C HW3y4Y€HHUEM OHOJIOTMM Ha YpPOBHE
OCHOBHOTO  o0miero oOpa3oBaHus, Onaromaps 4YeMy  MPOCMATPUBAETCS
HAlpaBJIEHHOCTh HA  TMOCJIEAYIOIlee pa3BUTHE  OMOJOTMYECKUX  3HAHUM,
OPUEHTUPOBAHHBIX Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTMYECKOTO MBIIUIEHUS, TMPEICTaBICHU O 370pOBOM 00pa3e >XKHM3HHU, Ha
BOCIIUTaHUE OEpeXKHOTO OTHOIIEHUS K OKpYyXKarolled npupoaHon cpene. B
nporpaMme 1o OHMOJOTMH TakKe IMOKa3aHbl BO3MOXKHOCTH Y4YEOHOro mpeaMera
«buonorusty B peanuzanuu  TpeboBanuit PIOC COO Kk TMUIAHHPYEMBIM
JUYHOCTHBIM, METAlpEeAMETHbIM M NPEAMETHBIM pe3yJbTaTaM OO0ydeHus U B
(GopMUPOBAaHWN OCHOBHBIX BHJIOB y4€OHO-TIO3HABATENIbHON  J1EATEIHLHOCTH
OOy4Jaromuxcs IO OCBOCHHIO COJIEpPKaHUS OHOJOTMYECKOro 0Opa3oBaHHs Ha
YpOBHE CpeAHero oouiero o0pa3oBaHus.

VYuebnsbiilt npenMer «buosorus» Ha ypoBHE CpeIHEro oO0iiero oopa3oBaHUs
3aBepiaeT OMOJOTMYECKOoe O0Opa3oBaHWE B IMKOJIE W OPHUCHTHPOBAH Ha



pacuiupenne W yriayOneHue 3HaHWKA OOyYaroIIMXCsl O KUBOM MPUPOJE, OCHOBAX
MOJICKYJIIPHOM W KJIETOYHOW OWOJOTHH, SMOPHUOJIOTUM W OHWOJOTUU Pa3BUTHS,
TeHETHKH, CEJIEKI[UU, OMOTEXHOJIOTHUHU, IBOJIIOIMOHHOTO YUYEHHS U KOJIOTHH.

N3yuenue yueOHoro mnpeamera «buosorus»» Ha YrIyOJIE€HHOM YpOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaIOIIUXCS K TMOCIEAYIOIIEMY IOJIYYEHHUIO
Ouosioruyeckoro  o0Opa3oBaHusi B  By3aX M OpraHM3alMsX  CpPEIHEro
npogeccuoHanbHOro o0pa3zoBanusi. OCHOBY €ro COAEpkKaHMs COCTABIISIET cUCTEMA
OMOJIOTUYECKUX  3HAHUM, TMOJYYEHHBIX TPU U3YYECHUH  OOYyYaIOIIUMUCS
COOTBETCTBYIOIIUX CHCTEMATHUYECKUX PA3feOB OMOJOTHU Ha YPOBHE OCHOBHOIO
obOuiero obpaszoBanusi, B 10—11 knaccax 3TH 3HaHMSA TOJYy4arOT pa3BuTHeE. Tak,
pacmMpeHbpl W YriayOJeHbl OMOJOTWYECKUE 3HAHUS O PACTCHHSX, JKUBOTHBIX,
rpubax, OaKkTepusx, OpraHU3ME 4YEJIOBEeKa, OONIUX 3aKOHOMEPHOCTSX >KHU3HHU,
JOTIOJTHUTENBHO BKJIFOYEHBI OMOJIOTMUECKHUE CBEACHUS MPUKIAHOTO U TOMCKOBOTO
XapakTepa, KOTOPble MOXKHO MCIOIb30BaTh KaK OPUEHTHUPHI IJIsl MOCIETYIOUIErO
BbIOOpa mpodeccun. Bo3MokHA Takke HMHTErparusi OMOJOTMYECKHUX 3HAHUU ¢
COOTBETCTBYIOIIMMH 3HAHUSMH, TIOJYYCHHBIMU OOYYAIOIUMUCS TIPU H3YUCHHUH
bu3KuKM, XUMHUH, Teorpaduu 1 MaTEMaTUKH.

Ctpykrypa mporpamMmbl 1o yueOHOMy mpeamery "buosorusa" otpaxkaer
CUCTEMHO-YPOBHEBBIM M 3BOJIOLMOHHBIA TOAXOAbl K H3YYEHHIO OWOIOTHUH.
CornacHo UM, U3y4arOTCsl CBOKMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl JKUBBIX
CUCTEM Pa3HOI0 YPOBHSI OpraHU3alliH, SBOJIIOIMA OPraHUYECKOro MUpa Ha 3eMIie,
COXpaHEeHUs: OHOJOTUYECKOro pa3HooOpasus 1utanetl. Tak, B 10 kmacce
U3YYalOTCsS OCHOBBI MOJIEKYJISIPHOW M KJIETOYHOM OWONOruu, 3MOpPUONIOTHUH U
OMOJIOTUN PA3BUTHSA, T€HETUKU U CEJIIEKIUH, OMOTEXHOJOTMH U CUHTETHYECKOU
OWOJIOTHY, aKTyaIM3UPYIOTCS 3HAaHUS OO0ydJaromuxcs Mo OOTaHWKE, 300JI0THH,
aHatomuu, (usmonormu uejoBeka. B 11 kiacce wu3y4aroTcs SBOIIONHMOHHOE
y4€HHE, OCHOBBI SKOJIOTUHU U yueHue o ouocdepe.

VYyeOusiii mnpeamer  «buonorus» mpu3zBaH  00ECNEYUTh  OCBOEHUE
oOy4JaromuMHcs: OMOJOTUYECKUX TEOPUH U 3aKOHOB, MJI€W, TPUHIIUIIOB U MPaBuUJI,
JIeXKAIIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOEHUHU, MHOT000pa3uu M OCOOCHHOCTAX KIIETKH, OpraHu3Ma, TMOIYJISIuH,
OMOLIEH03a, SKOCUCTEMbI, O BBIIAIONIMXCS HAYYHBIX JTIOCTH)KEHHSIX, COBPEMEHHBIX
UCCJIeIOBAaHUSIX B OMOJIOTUH, IPUKIAAHBIX aCleKTaX OMOJOTUYECKUX 3HAHUMU. [[ns
pa3BUTHS WU TOAJIEP)KAHUS HMHTEpeca OOydaloIMuxcs K OHOJOTMHM Hapsay co
3HAUYUTEJIbHBIM 00BbEMOM TEOPETUUYECKOT0 MaTepuasa B COACpPKaHUHU MPOTrpaMMBbl
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAaHOBJICHHSI U PA3BUTHS
TOM WM MHOW 00iacTu OWOJIOTMH, BKJIAJOM OTEYECTBEHHBIX U 3apyOe’KHBIX
YUEHBIX B PEILIEHNE BAKHEUIIUX OMOJIOrMYECKUX U SKOJIOTUYECKUX POOIIEM.



Lenb n3ydenus: yueOnoro npenmera «buonorus» Ha yriayOJaEéHHOM ypOBHE —
OBJIaZICHHUE  OOYYalOUIMMHCS  3HAHUSMH O  CTPYKTYpHO-(YHKIIMOHAJIbHON
OpraHu3allid JKUBBIX CHCTEM pa3HOr0 paHra H NOPUOOpPETEeHUE yMEHUM
UCIIOJI30BaTh 3TU 3HaHUS B (OPMHPOBAHUU MHTEpPEca K ONpeneiaeéHHON o0aacTu
po(ecCUOHANBHON JIeATETbHOCTH, CBSI3aHHOM C OMOJIOTHel, WM K BBIOOpPY
y4eOHOTO 3aBEACHUS IS TPOJIOJDKEHUS OMOJIOTMIECKOTO 00pa30BaHUA.

JlocTmkeHne 1end U3ydeHus yuyeOHoro mnpenmera «buonorus» Ha
yTiyOJIEHHOM YpOBHE 00€CIIeUnBaeTCs PEIICHUEM CIIETYIONINX 3a/1a4:

OCBOCHHE OOYYaIOIUMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHHUI: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSX, KOHLEMIHUIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
npaBuiIax, COCTaBISIOIINX COBPEMEHHYIO €ECTECTBEHHO-HAYUYHYIO KapTHHY MHPA; O
CTPOCHHH, MHOTO00Opa3uH M OCOOSHHOCTAX OHOJOTHYECKHX CHCTeM (KIIeTKa,
OpraHu3M, MOMyJIALHNs, BUA, OMOreoneHo3, onocdepa); 0 BEIAAIOMINXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCIIEJOBAHUSAX B OMOJIOTUU;

O3HAKOMJIEHHE OOYy4YaloIIMXCAd C METOJAMH IIO3HAHMS JKUBOW IPUPOJIBI:
UCCIIEIOBATEIbCKUMU ~ METOJaMH  OHOJIOTHYECKMX HayK (MOJEKYJISpHOU U
KJIETOYHOM OMONOTUM, HSMOPHOJIOTUM W OHOJOTHM Pa3BUTHS, TEHETUKU U
CEeJICKI[UU, OHOTEXHOJOTMU U CUHTETHYECKOM OMOJIOrMH, TaJIeOHTOJIOTHH,
HKOJIOTMH);  METOJAaMH  CaMOCTOSITEIBHOTO  TIPOBEIEHUS  OHOJOTMYECKHX
UCCIeIOBaHUM B JlabopaTopur uU B mOpupoae (HaOIOAeHUE, U3MEPEHUE,
HKCIIEPUMEHT, MOJIEIMPOBAHUE);

OBJIaJIcHUE OOYYarONIMMHUCS YMEHHSIMHU: CaMOCTOATEIBbHO  HAaXOAWTh,
aHAJIM3UPOBATh W MCIOJB30BaTh OMOJIOTMYECKYI0 HH(POPMALIMIO; TOJIb30BATHCS
OMOJIOTMYECKON TEPMUHOJIOTMEN M CUMBOJMKOM; YCTAaHaBIMBATh CBSI3b MEXIY
pa3BUTHEM OHOJOTHM M COLUAIBHO-d)KOHOMUYECKUMH U  IKOJIOTMYECKUMU
npobiieMaMy 4YeJIOBEYECTBA; OLECHUBATh IOCIEJACTBUS CBOEH JIE€ATEIHHOCTH IIO
OTHOILIEHUIO K OKpYy)Karolled NPUPOAHOM cpene, COOCTBEHHOMY 3/10pOBBIO U
3I0POBBIO  OKPY’KAIOIIMX  JItoAeil; OOOCHOBBIBaTH M  COOJIOJATh  MEpbI
npoHrIIakTUKKU MH(GEKIIMOHHBIX 3a00J€BaHNi, MpaBUIa MOBEACHUS B MPUPOJE U
oOecrieueHus O€30MaCHOCTH COOCTBEHHOM KU3HEAEATENbHOCTH B UPE3BBIUAMHBIX
CUTyallUsiX ~INPUPOAHOTO W  TEXHOTEHHOIO  XapakTepa; XapaKTepU30BaTh
COBPEMEHHbIEC HAYUYHbIE OTKPBITUS B 00J1aCTU OMOJIOTHH;

pa3BUTHE Y 00yYaroUIMXcsl UHTEIUIEKTYyaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
B IMIpOILlECCE 3HAKOMCTBA C BBIJAIOIIUMUCS OTKPBITUSMU U COBPEMEHHBIMU
UCCIICIOBAaHUSIMH B OWOJIOTHUH, pEIIaeMbIMH €0 MpobieMamMH, METOI0JIOTHEH
OMOJIOrMYECKOTO UCCIIE/IOBAHMUS, IPOBEJCHUS HKCIEPUMEHTATbHBIX
UCCJIeIOBAaHUM, pelIeHHs] OMOJIOTMYECKUX 3a7a4, MOJECIUPOBAHUS OMOJIOTUYECKUX
OOBEKTOB U MPOLIECCOB;



BOCITUTAHUE Y 00Yy4aIONUXCs IICHHOCTHOTO OTHOIIEHUS K KUBOW TPHUPOJIC B
IEJIOM M K OTJIEJIbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (OPMUPOBAHUE IKOJIOTUUECKOH,
IFeHETHYECKOM TpPaMOTHOCTH, OOIIeH KyJIbTYypbl TMOBEJAEHUS B MPHUPOJIE;
WHTETPAIUHA €CTECTBEHHO-HAYYHBIX 3HAHUN;

npuoOpeTeHHEe  OOyYaIOIMMMHKCS  KOMIIETEHTHOCTH B pallMOHAIBHOM
PUPOOTIOIH30BaHUN (COOMIO/ICHNE TIPAaBWIJI TOBEICHUS B TPHUPOJE, OXPAHBI
BHJIOB, KOCHCTEM, OHMOC(hephl), COXpaHSHHH COOCTBEHHOTO 3J0POBbSI M 3JI0POBBS
OKpyXaromux Joae (cobomogeHuss Mep nOpoduiakThuku — 3a00J1eBaHUM,
oOecrieyeHue O€30MACHOCTH JKU3HEIEATCILHOCTH B YPE3BBIUAWHBIX CHUTYAITUIX
OPUPOTHOTO M TEXHOTCHHOTO XapakTepa) HAa OCHOBE  HCIOJIb30BaHUS
OMOJOTUYECKUX 3HAHUN U YMEHUN B TOBCEIHEBHOM JKU3HU;

CO3JaHWE  YCIOBUH  JUIsi  OCO3HAHHOTO  BBIOOpA  OOYyYaIOIIUMHUCS
WHIUBUY ATbHON o0Opa3oBaTeIbHOM TPaeKTOPUH, CIOCOOCTBYIOIIEH
noclieyonemMy mnpo(ecCHOHaTbHOMY CaMOOIPEEICHUIO, B COOTBETCTBHM C
WHINBUy ATbHBIMU UHTEPECAMH M IIOTPEOHOCTSIMH PETHOHA.

OO01ee 4uCI0 YacoB, OTBEICHHBIX HA M3yYCHHE OWOJIOTHU Ha YTiIyOJIeHHOM
YpOBHE cpeaHero oobiiero oopazoBanus, coctaBiser 204 yaca: B 10 kimacce — 102
yaca (3 yaca B Hejieno), B 11 kitacce — 102 yaca (3 gaca B HeeIo).

OT6op opraHu3anMoHHBIX (HOPM, METOJOB U CPEACTB OOy4YEeHUS OUOJOTUH
OCYIIECTBISIETCS C y4€TOM CHENM(PHUKU €ro CoAep KaHWS M HANpaBICHHOCTH Ha
POJIOJDKEHNE  OMOJOTUYECKOTO O00Opa3oBaHUS B OpPraHU3ANMSIX  CPEIHETO
po(eCcCHOHANBLHOTO U BHICIIETO 00pa30BaHUSI.

OO0s13aTeNbHBIM YCIOBUEM MTPU 00YUYEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBIIICTCSI TIPOBENICHNWE JTA0OPATOPHBIX WM TPAKTHYECKUX paboT. Takxke ydactue
OOy4YarOIMXCS B BBIMIOTHEHUHN MPOEKTHBIX M Y4eOHO-UCCIIENOBATEILCKUX PaboT,
TEMaTWKa KOTOPBIX  OMPEIEISICTCS ydWTeJIeM Ha OCHOBE HMEIOIIUXCS
MaTepPHAIbHO-TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUH.



COJEPXAHUE OBYUYEHUA
10 KIIACC

ConepxaHue mporpaMMbl, BBIIEJIIEHHOE KYPCUBOM, HE BXOIUT B IPOBEPKY
rocyaapcTBeHHou utoroBoit arrecranuu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpemeHHas OUOJIOTUsI — KOMIUIEKCHasi Hayka. KpaTkasi uctopusi pa3BuUTUS
Ouonoruu.  buonormdyeckue  HAyKM M HU3ydyaeMble HMH  MPOOJIEMBI.
dyHIaMEHTaJIbHbIE, NPUKIAJHbIE K IIOUCKOBBIE HAy4YHbIE HCCIEIOBAaHHUS B
OHOJIOTUH.

3HayeHue Ouosoruu B (POPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptuabsl mupa. Ilpodeccun, cBszanHbie ¢ Ouonoruei. 3HaueHUEe OUONOTHUU B
MIPAKTUYECKOM JEATEIIbHOCTA 4YEJOBEKa: MEAULHHE, CEIbCKOM XO35MCTBE,
MPOMBIILJIEHHOCTH, OXPAaHE MPUPOIBI.

JleMoHCcTpaLumn

[Toptpetsl: Apuctorens, Teodpacrt, K. Jlunneit, XK. b. Jlamapk, Y. [JapBus,
V. I'apseii, I'. Mennens, B. . Bepuanckuii, 1. I1. I1aBnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuii, [Ix. Yorcon, ®. Kpuk, /1. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JPYTrUMHU Haykamu», «Cucrtema
OMOJIOTMYECKUX HAYK.

Tema 2. JKuBble cUCTEMBI U MX U3YYeHHE

KuBble cuctemMbl Kak mpeaMeT u3ydeHus Ouonoruu. CBOMCTBA JKHBBIX
CUCTEM: €IMHCTBO XHMHUYECKOIO COCTaBa, JHCKPETHOCTh U LEJIOCTHOCTD,
CIOKHOCTh M YIOPAJOYECHHOCTb CTPYKTYPBI, OTKPBITOCTh, CAaMOOpPraHU3alus,
CaMOBOCIIPOU3BEICHUE, PA3IPAXKUMOCTb, U3MEHYUBOCTh, POCT U Pa3BUTHE.

YpoBHM OpraHu3aldd KUBBIX CHUCTEM: MOJEKYJISPHBIA, KJIETOYHBIMH,
TKAHEBBLIN, OpraHU3MEHHBIM, MOIYJISILIMOHHO-BUI0BOM, 9KOCHUCTEMHBIN
(OuoreonienoTuueckuit), oOuochepuprit. Ilporecchl, mpoucxonsiue B >KUBBIX
cucteMax. OCHOBHBbIC Mpu3HAKU KUBOro. JKu3Hb Kak ¢opma CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaromme ,uBble CUCTEMbI HA PA3HBIX YPOBHSIX OPTraHU3AIUU.

W3yuyenue xuBBIX cucTeM. MeToasl Omosornmueckor Hayku. HaOmronenwue,
M3MEpPEHUE, DKCIIEPUMEHT, CUCTEMATU3alM, MeTaaHanus3. llonsaTue o 3aBucuMon u
HE3aBUCUMOM TiepeMeHHOU. IInaHumpoBanme »skcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas runores3a. [lonstue BBIOOpKH U €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonornueckux JaHHbIX. OIl€HKa JOCTOBEPHOCTH MMOJYYEHHBIX
pe3ysnbTaToB. [IpyuMHBI UCKaXeHHWs Pe3yJbTaTOB JKcrepumeHTa. [loHsThe
CTATUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuiel U cxeMbl: «OCHOBHBIE TpPU3HAKU >KU3HW», «buonorunyeckue
cucteMbl», «CBOWCTBAa KUBOW MAaTepun», «YPOBHU OpPraHU3allMd >KUBOUN
npuponb», «CTpoeHHE MKUBOTHOW KIETKM», «TKaHU JKUBOTHBIX», «CHCTEMBI
OpraHOB YeJIOBEYECKOro opraHusma», «buoreonenos», «buochepar, «Metoasl
U3y4E€HUs )KUBOU IPUPOIBDY.

O6opynoBanue:  ynabopaTopHoe  OOOpyJIOBaHME ISl  IPOBEACHUS
HaOII0/ICHNM, U3MEPEHU, SKCIIEPUMEHTOB.

IIpakTnueckas padora «lcrnonp30oBaHuE pa3aUYHBIX METOJAOB IIPH
W3YUYCHUH KUBBIX CUCTEM.

Tema 3. buoJsiorust KjieTku

Knetka — cTpykTypHO-QYHKIIMOHANbHAS eAWHHUIA KUBOTO. Mcropus
oTKpbITUs KiIeTkH. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. [lIBanH,
M. IlIneitnen, P. BupxoB). OCHOBHBIE MOJOKEHUS COBPEMEHHON KJIETOUYHOMU
TEOPHUH.

Metoapl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMH:  MHKPOCKOIIHS,
xpoMarorpadusi, IMeKTpodopes, METOI MEUYSHBIX aToMOB, Au(depeHITHATHHOES
HEeHTpU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yueHue @uKcuposanHvix
K1emokK. DIEeKTpOHHasi MUKpockonus. Kougoxanvuas muxpockonus. Bumanvhoe
(MpudicusHeHHoe) uzyueHue Kiemox.

JlemoHcTpanumn

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

Tabmuiel U cxembl: «CBETOBOM MHUKPOCKOI», «DJIEKTPOHHBIM MHKPOCKOID»,
«Hcropus pa3BUTHS METOAOB MUKPOCKOTIUI.

OO6opynoBaHHE: CBETOBOM MHUKPOCKOI, MHUKPOIpENnapaTbl PacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHABHBIX KIETOK.

IIpakTnueckas padora «M3yueHue MeETONOB KJIETOYHON OUOIOTHU
(xpomarorpadusi, ayekTpodope3, audpdepeHnranbLHoe EeHTPUGYTHPOBaHUE,
[1LIP)».

Tema 4. XumMuueckasi OpraHu3anusa KJIeTKU

XUMHAUYECKUM COCTAaB KJIETKU. Makpo-, MUKPO- M YJIbTPAMHUKPOIIEMEHTHI.
Bona u €€ posib Kak pacTBOPUTENS, peareHTa, ydacTue B CTPYKTYpUPOBAHUHU
KJIETKH, TEIUIOpEryJsinuu. MUHepalbHbIe BEIeCTBA KJICTKH, WX OHUOJOTrHYecKas
poJib. PONb KATHOHOB M AaHHOHOB B KJIETKE.

Opranuyeckue BellecTBa KIETKU. buonorndyeckne mnonumepsl. benku.
AMMHOKHCIIOTHBIN cocTaB 6enkoB. CTpyKTyphl OenkoBoi Mojekybl. [lepBuunas
CTpYKTypa Oeika, TeNnTUIHas CBs3b. BTopu4Has, TpeTW4YHAas, YeTBEPTHYHAs
cTpykTypbl. Jlenatypaums. CsoiictBa OenkoB. Kinaccudpukauus  Oenkos.
buonornyeckne pyHkuun 0enkoB. [Ipuonui.



VYrneBoasl. MoHOCaxapubl, 1UCaXapu/ibl, OJIUTOCAXapUAbl U TOJIUCAXAPU/IBI.
OO0muii TUTaH  CTPOCGHHUSA U (PUBMKO-XUMHUYECKHE CBOMCTBA  YIJIEBOJOB.
buonornyeckue GyHKIMM YTII€BOIOB.

Jlunuast. I'mapodunsHo-rUaApOPOOHBIE cBOMCTBA. Kitaccudukanus munuaos.
Tpurnuuepunabl, Qocoaunuisl, BOCKH, cTepouibl. buosornueckue QyHKIUU
munuaoB. OOmMe CBONCTBA OMOIOTHYECKIX MEMOpaH — TEeKy4eCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHUIO, TIOJIYyITPOHUIIAEMOCTb.

Hykneunossie kucnotel. JJHK u PHK. CTpoeHue HYKJIEHMHOBBIX KHCIOT.
Hyxneotunpl. Ilpunnun kommiementapHoctu. IlpaBwio Yapradda. Crpykrypa
JAHK — nBoiinas cnupans. Mecronaxoxaenue u ouonornueckue pynknuu JJHK.
Buner PHK. ®ynkiuu PHK B kietke.

Crtpoenue moinekynsl AT®. Makposprudyeckue cBsizu B Moisekyine ATO.
buonornyeckue ¢pynkunun AT®. BoccTaHOBIEHHbIE IEPEHOCYUKU, UX (DYHKIIMH B
kietke. [pyeue wykneozuompugocpamer (HT®). CexenupoBanue JIHK.
Memoouvl cenomuxu, mpancKpunmoMuKu, npomeoMuKu.

CtpykrypHas OuojorHs: OMOXHMHYECKHE U OMO(HU3NUSCKUE HCCICAOBAHUS
cocTaBa UM TPOCTPAHCTBEHHOM CTPYKTYphl OHOMONEKyNl. Mooeruposarue
CcmpyKmypol U QYHKYull OUOMONEKYN U ux Komniekcos. Komnviomepnulii ousaiin u
opeaHudeckull cunmes 6UOMONIEKY U UX HENPUPOOHBIX AHALO2O08.

JlemoHcTpanumn

[Toptpetsr: JI. Ilonunr, [Ix. Yorcon, @. Kpuk, M. Yunkuuc, P. ®paHkinus,
®. Caurep, C. [Ipy3unep.

Hunarpammel:  «PacnpeneneHue XMMHUYECKUX DJIEMEHTOB B HEXKUBOU
npupojie», «PacrnpeneiseHne XuMUUECKUX JIEMEHTOB B )KUBOU MPUPOJIE.

Tabmuubr u cxembl: «llepuognmveckass TabnauIa XUMHUYECKUX DIIEMEHTOBY,
«CTpoeHue MOJEKyJbl BOJb», «BemectBa B coctaBe OpraHu3mMoB», «CTpoeHHe
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€nKOBOM MoNeKybD», «CTpoeHHEe MOJIEKYI
yriaeBofoBy, «CTpoeHre MOJEKyd JUNUaoB», «HyKIenHOBbIE KHUCIOTHI»,
«Ctpoenue monekyasl ATDy.

O06opynoBaHue: XUMUYECKas TOCY/la U 000pYAOBaHUE.

JlabopaTtopnas padora «O6HapyxkeHHE OETKOB C TOMOIIBIO KAYECTBEHHBIX
peakiui».

JlaGopaTropnass  paGora  «JccrmemoBaHuWe ~— HYKJIEMHOBBIX  KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK PAa3JIMYHBIX OPTaHU3MOB).

Tema 5. CtpoeHue n QyHKINM KJIETKH

Tumnel KIETOK: 3JyKapuoTHYecKas U mpokapuotuyeckas. CTpyKTypHO-
(byHKIIMOHATBHBIE 00pa30BaHUs KJICTKHU.



CtpoeHnue npokapuoTuyeckou kiaetku. Kinerounas creHka OakTepuidl v apxew.
OcoOEHHOCTH CTpPOCHHSI TETepOTPOHON U aBTOTPOPHON MPOKAPUOTUUECKUX
KJIETOK. MecCTO U poJib MPOKapuoT B OMOIIEHO3aX.

Crpoenue u (GyHKIIMOHUPOBAHUE AYKAPUOTUYECKOU KJIETKH.
[Tnazmatuueckass wmemOpana (mazmanemma). CTpykTypa IUIa3MaTHYECKON
MeMOpanbl. TpaHCTIOPT BEMIECTB Yepe3 IUIa3MaTUYECKYI0 MEMOpaHy: MACCUBHBIN
(muddysus, obneruénnas auddysus), aKTUBHBIA (TMIEPBUYHBIA W BTOPUYHBIN
aKTUBHBIN TpaHcmopT). IlomympoHuriaeMocts MeMOpaHbl. PabGota HaTpuii-
KaJIUEBOTO Hacoca. DHAOIMTO3: MUHOLMTO3, (aronuros3. Dk3o1uuTo3. KierouHas
creHka. CTpykTypa U (QyHKIHMH KIETOYHOW CTEHKH pacTeHUM, IpuOOB.

[Hutomna3zma. [uto30mae. [lutockener. JIBrkenue muroriasMbl. OpraHouabI
kietkn. OnHoMeMOpaHHBIE OpPTraHOWABl KIETKH: HHAOIJIA3MAaTHYeCKas CeTh
(BIIC), anmapar 'onbaku, JTU30COMBI, UX CTpoeHUE W (YyHKIMH. B3anMocBs3b
OJITHOMEMOpPAaHHBIX OpPraHOUAOB KieTKU. CTpOoeHHE TPaHYJSIPHOIO PETHUKYJIyMma.
Mexanusm nanpasnenus 6enxos ¢ IIIC. CuHte3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOYHBIX ~ MeMOpaH. [maakuii  (arpaHyispHBIA)  SHIAOIUIA3MATHYECCKUIN
perukynyM. CekperopHas ¢yHKus amnmapara ['onbmku. Moougurkayus 6enxos 6
annapame [ onvoocu. Copmuposka 6enxkos 6 annapame I onvoxcu. TpaHcnopt
BEIIIECTB B KJIETKE. Bakyosn pacTuTenbHbIX KiIeToK. Kierounslii cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOWABl  KIJIETKU:  MHUTOXOHJAPUM,  ILJIACTHU[IBI.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepeockosckuti,
JI. Mapeynuc). Ctpoerre U (YHKIIMM MUTOXOHJpUW W 1wiactui. llepBuunsle,
BTOPUYHBIE M  CJIOXKHBIE  IUIACTUABI  (POTOCHUHTE3UPYIOMIMX  JYKAPUOT.
XJIOpOIIACThI, XPOMOIUIACTHI, JIEHKOIUIACTHI BHICIIMX PACTEHUMN.

HememOpanubie opranonapl kiaetku CtpoeHue u (PyHKIIMM HEMEMOpPaHHBIX
OpraHOUI0B KJIETKH. Prubocomsl. IIpomedsicymounvie Qunamenmul.
MuxkpodunameHTsl. AkmuHogvle Muxkpoguiamenmol. MBIIEUHbIE  KIIETKH.
Axmunosvie KOMHOHEHmMbl HeMbluleyHblX Kiemok. MukpoTpy6ouku. KnerouHbrit
neHtp. CTpoeHuWE U JBWKEHHE KIYTHKOB U pecHUYEeK. MUKpOTpyOOUKH
muToriasmel. Llentpuons. benku, accoyuupoganmvie ¢ Muxkpoguiamenmamu u
muxpompyooukamu. MomopHvie 6eaku.

Anpo. Ob6onouka sapa, XpoMaTUH, KapuoIUIa3Ma, SIAPHIIITKA, UX CTPOCHHUE U
bynkuuu. Snepubiii OenkoBbl MaTpukc. IIpocTpaHCTBEHHOE pacHoOOKEHHE
XpOMOCOM B HWHTeppazHOM dAnpe. Iyxpomamun u cemepoxpomamunr. benku
XpOMaTHHA — THUCTOHBL. /Jlunamuka s0epHoU 00010uKu 6 mumose. AHoephbiil
mpauncnopm.

Knerounsie BkItoueHUsl. CpaBHUTEIbHAS XapAKTEPUCTUKA KJIETOK 3YKAPUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JlemoHcTpanuu



[Toptpersr: K.C. Mepexkosckuit, JI. Mapryiuc.

Tabmumbsl u cxeMmbl: «CTpoeHHE 3YKapUOTHYECKON KieTkn», «CTpoeHue
JKUBOTHOW  KJIETKW», «CTpO€HHME  pacTUTENbHOM  KieTkn», «CtpoeHue
MUTOXOHAPUW, «Aapo», «CTpoeHre NPpOKapUOTHUECKON KIETKN.

OOopynoBaHue: CBETOBOM MMKPOCKOI, MHKpPOIpENnaparbl PacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOTIpenapaThl 0aKTepHaIbHBIX KJIETOK.

JlabopaTtopnass pabora «M3ydyeHue CTpPOEHHSI KIETOK PpPa3IU4HBIX
OpraHU3MOB.

IIpakTnyeckas padora «/3ydyeHue cBOWCTB KIETOYHOU MEMOpaHBI».

JlabopaTopHass pabora «JVccrnepoBanue Ima3moiin3a W JAEIUIA3MOJIM3A B
PACTUTEIIbHBIX KIIETKAX).

IlpakTuueckass paGora  «l3ydyeHue  [OBUKEHUS  UUTOILIA3Mbl B
PACTUTEIIbHBIX KIIETKAX).

Tema 6. O0OMeH BelecTB M NpPeBpAallieHHE JHEPIUHU B KJIETKe

AccUMHUITALINS U AUCCUMUWIISLIMS — IBE CTOPOHBI MeTabosn3ma. Tumnsl oOmMeHa
BEIECTB: aBTOTPOGHBIN W TeTepOTPOQHBIA. YUacThe KHUCIOpPOJa B OOMEHHBIX
mpoleccax. JHepreruueckoe oobOecrnieueHue kieTku: mnpeBpamienue ATD B
OoOMeHHBIX Tporieccax. DepMEHTAaTUBHBIA XapakTep peakiuid KIETOYHOTO
Metabonuzma. DepMeHTBI, WX CTPOCHHE, CBONCTBA U MEXaHH3M JICHCTBUS.
Kodepmentsl. Otinuuusi pepMeHTOB OT HEOPraHUYECKUX KaTalin3aTtopoB. bemku-
aKTUBATOPHI M OCIKU-UHTHOUTOPHI. 3aBUCHMOCTh CKOPOCTH (DepMEHTAaTHBHBIX
peaKkiuii OT pa3IMYHbBIX (PAKTOPOB.

IlepBUYHBIA CHHTE3 OpPraHUYECKUMX BEIIECTB B KieTke. DOTOCHHTES.
AHOKcucenHbIll U OKcueeHHblll Gomocunme3 y obaxkmeputi. Ceemocoouparoujue
nUCMeHmbl U NUSMEeHMbl PeaKyuoHHo20 yenmpa. Pomb XJI0pOIUIacToB B MpoLEcce
dborocunTe3a. CBeroBas u TeMHOBas (aspl. Pomoovixanue, Cs., C4. u CAM-munwi
gdomocunmesa. IlponyktuBHoCTh doTOCHHTE3a. BrnusHue pasnuuHbiX (HakTOpOB
Ha CKOpOCTh (poTocuHTe3a. 3HaUeHue (POTOCUHTE3A.

XEMOCHHTES. Pa3noo6pasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTpUuLUpyomue OaKTepuH, XKene300aKTepuu, cepoOaKTepHH, BOJOPOIHBIC
OakTepuu. 3HaYCHUE XEMOCHUHTE3a.

AHa’poOHble opranu3Mbl. Buabsl Opoxkenus. [IponykTbl OposkeHHS M HX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHa’pOOHbIE MHUKpPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJOTUM U BO30YAUTENH OOJIE3HE.

AspoOHEBIe OpraHU3MBI. Oranbl AHEPreTUYECKOTrO oOMeHa.
[ToaroroBuTtenbHbIN 3TaM. [ TUKOIN3 — OECKUCIOPOAHOE PACIICTICHHE TITFOKO3HI.

buonornyeckoe okucieHUEe, WA KIETOUYHOE JibIxaHue. Poib MUTOXOHIpHil B
npoleccax onojgornyeckoro okucieHus. Lluknuyeckue peakunu. OKUCIUTETBHOE
dbochopumupoBanue. Ouepeus membpanno2o epaduenma npomonos. Cumnmes



AT®D: paboma npomonnou ATD-cunmaszel. IlpemmyiiecTBa a’poOHOTO MyTH
oOMeHa BelIecTB nepes aHadpoOHbIM. D(PPEKTUBHOCTD SHEPTETUUECKOTO0 OOMEHa.

JdemoHcTpanuu

[Toptpetsr: k. IIpuctnu, K. A. Tumupsaszes, C. H. Bunorpaackuii, B. A.
Ourenbrapar, [1. Mutuem, I'. A. 3aBap3uH.

Tabnuiel u cxembl: «DOTOCUHTE3», «DHEpreTuueckuit oomen», «buocunres
oenka», «Ctpoenue pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHKPOCKOI, 00OpYAOBAaHHE IJII MPUTOTOBIICHUS
MOCTOSTHHBIX ¥ BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTropHass padora  «l/3ydyeHue  KATaAIUTUYECKOM  aAKTUBHOCTH
dbepMeHTOB (Ha IPUMEPE aMIIIa3bl UJTU KaTajaasbl)y.

Jlabopatopnass pabGora «/3ydyeHue (EepMEHTATUBHOTO pACIICTICHUS
MEPOKCH/Ia BOJIOPO/Ia B PACTUTENIBHBIX U dKUBOTHBIX KIIETKAX).

JlabopaTtopnasi padora «CpaBHeHue mporeccoB (OTOCHHTE3a U
XEMOCHHTE3a».

JlabopaTtopHas pabora «CpaBHEHHE MPOIIECCOB OPOKECHUSI U TBIXAHUSD.

Tema 7. Hacsiencreennasi uHgopmanus U peajn3anus eé B KIeTKe

Peakiiuu mMarpuuHoro cunres3a. [IpuHIMI KOMIUIEMEHTAPHOCTH B PEAKIIUSIX
MaTPUYHOIO CHHTe3a. Peanusanus HacieacTBeHHOM nHpopMauuu. ['eneTnueckuit
KOJ, €ro cBoucrBa. TpaHckpunuusa — wmarpuunbeli cuHTe3 PHK. IlpmHummsr
TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTbh, AHTHUIIAPAJIIENbHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 sykapuomuueckou xnemke. Hexooupyrowue PHK.

Tpancnauus u e€ sransl. Yuactue Tpancnoptabix PHK B 6nocuntese Genka.
VYcnoBust OuocunTe3a Oenka. KoaupoBanue aMuHOKHCIOT. Ponap pubocom B
onocuHTe3e Oenka.

Cospemennvie npedcmasnenus o cmpoenuu 2enog. OpraHusanus reHoma y
MPOKApUOT U 3YKapuOT. Peryisius aKkTUBHOCTH T'€HOB Yy MHpOKapuoT. l'mmoresa
onepoHa (®. Kako0, XK. Mano). Moarekyrapuvie mexanuszmol IKCHpeccuu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
MPOLIECCOB B KJeTKe. KileTouHbIl roMeocTas.

Bupychl — HeksieTouHble (OPMBI JKU3HU U 0ONuUTaTHbIe Mapa3uThl. CTpoeHue
MPOCTBHIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHenHbIll YUK
JIHK-cooepocawux eupycos, PHK-cooepocawux eupycos, 6axmepuogazos.
Obpamnasa mpauckpunyus, peeepmasa, uHmezpasa.

Bupycubie 3a0oneBanust denoBeka, XuBOTHBIX, pacteHuii. CIIN, COVID-
19, connanbHble 1 MEAUIIMHCKUE TTPOOIIEMBI.

Buounpopmamuxa: unmeepayus u anaruz oonvuux maccueos («bigdatar)
CMpPYKMYpHuIX buonocuyeckux oannvlx. Hanomexuonoeuu 6 ouonocuu u meouyune.
IIpoepammupyemvie pynxyuu 6eaxos. Cnocodovl 0ocmasKu ieKapcms.



JlemoHcTpanuu

[Toprpetsr: H. K. Kosbiios, /1. 1. UBanoBCkuHiA.

Tabmuier u cxembl: «buocuHTe3 Oenkay, «I'eHeTHYecKuii Koy, «Bupyce»,
«bakrepuodarm.

IIpakTnueckas padora «Co31aHue MOJEIIA BUPYCA».

TeMma 8. ZKn3HeHHBIH MUKJ KJIETKH

Knerounslii 1uki, ero mepuoabl W peryisinusa. Wutepdaza u  MUTO3.
Oco0eHHOCTH TpolleccoB, MpoTekawiux B uHTepdaze. [loaroroBka KieTku K
nenenuto.  [lpecunreTmdyeckuid  (MMOCTMUTOTHYECKHI), CHUHTETHYECKUH U
MOCTCUHTETUYECKUN (MPEMUTOTUUYECKUI) IEpUOIbl UHTEP(]a3bI.

Marpuunsiii cunte3 JJHK — permmukanus. [lpuamunsr perumkanuu JJHK:
KOMIUIEMEHTAPHOCTh,  IMOJYKOHCEPBATUBHBIM  CHHTE3, AHTUIAPAJIIEIBbHOCTD.
Mexanusm perukanuu JIHK. Xpomocombl. CTtpoeHnue xpomMocoM. TernoMmepsl U
TeromMepaza. XPOMOCOMHBIH HaOOp KJIETKHM — KapuOTUIl. JIUMJIOWAHBIA W
rariongHbeli  HaOboOpel  XpomocoM. ['oMonorumusnsle xpoMocombl. [lonoBswie
XPOMOCOMBI.

Henenue xnetkn — wmuto3. Craguu MHUTO3a M MPOUCXOIAIINE B HUX
npoueccel. Tunel muto3a. KapuoknHe3 nu HUTOKMHE3. brosmorndyeckoe 3HaueHUE
MHTO3a.

Perynsauuss mutotndeckoro nmkia kietku. [Iporpammupyemas kneTtodyHas
rudeb — anomnTo3.

Knerounoe siapo, XpoMocombl, (DYHKIIMOHaNbHAsg TeHOMHUKA. Mexanusmuol
npoaugpepayuu, oughghepenyuposku, cmapenus u eubeau kKiemox. «lL{ugpposas
K1emKa» — buouHgpopmamuueckue mooeiu QYHKYUOHUPOBAHUS KIEMKU.

JlemoHcTpanuu

Tabauupl U cxembl: «OKW3HEHHBINM IMKI KIETKW», «Mutosd»n, «CTpoeHue
xpomocomy, «Perukanus [JHK».

O6opynoBaHUE: CBETOBOM MUKPOCKOT, MUKpOIIpenaparhl: « MUTO3 B KJIETKaxX
KOpEIIIKa JTyKa».

JlaboparopHas padora «3yuenue XPOMOCOM Ha  TOTOBBIX
MUKPOIIpENapaTaxy.

JlabopaTopHasi pabora «HalnroieHe MUTO3a B KJIeTKaX KOHUMKA KOpEIKa
JyKa (Ha TOTOBBIX MUKPOIIPEIapaTax).

Tema 9. Ctpoenue n GyHKUMM OPraHU3MOB

buonornueckoe pazHooOpa3zue OpPraHu3MOB. OnHOKIIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHbBIE OPTaHU3MBI.

OCOOEHHOCTH  CTPOEHUS M IKUBHEACATEIBHOCTH  OJIHOKJIETOYHBIX
opranu3mMoB. baktepuu, apxew, OJHOKJIETOUYHbIE TpPUOBI, OJIHOKJIETOYHBIE
BOJIOPOCIH, APYTHE NPOTUCTHI. KOJIOHHAIBHBIE OPTAHU3MBI.



B3anMoOCBs3p 4YacTe MHOTOKJIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl H
cucteMbl opranoB. OpraHusM Kak eJuHoe 1esoe. ['omeocTas.

Tkanum pacrenuii. Tumbl pacTUTENBbHBIX TKaHEW: oOpa3oBaTeIbHas,
NOKPOBHAs, MPOBOJAAIIAsA, OCHOBHAs, MexaHudeckas. OCOOEHHOCTH CTpOEHUS,
(GyHKUMNA 1 paclofioKEeHHs TKAHEH B OpraHax pacTEHUU.

TkaHU KUBOTHBIX M YEJIOBEKA. THIIBI KUBOTHBIX TKAHEU: 3MUTEIHAIbHAS,
COCMHUTENbHAs, MblleyHas, HepBHas. OCOOEHHOCTH CTpPOeHUs, (PyHKUUNA U
pAacmoJIOKEHUSI TKAHEN B OpraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereraTuBHblE M T'€HEpaTUBHBIE OpraHbl pacteHuid. OpraHbl U
CHUCTEMBI OPTraHOB JKMBOTHBIX U yenoBeka. OyHKIMN OPraHOB U CUCTEM OPraHOB.

Omnopa Tena opranu3zMoB. Kapkac pacreHuil. CKeneTsl OJHOKIETOYHBIX H
MHOTOKJIETOUYHBIX JKMBOTHBIX. HapykHblli M BHYTpeHHHI ckeneT. CTpoeHue u
TUIIBI COEIUHEHUS KOCTEN.

JIBkeHne  OpraHu3MoB. [[BH>KEHME  OJHOKJIETOYHBIX  OPTaHU3MOB:
aMEOOUTHOE, KTYTHUKOBOE, PECHUYHOE. J[BM)KEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPOIU3MBI M HACTUU. JIBH)KEHME MHOTOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MblieyHas cucreMa. Pediekc. CkeneTHbie MBI U UX padoTa.

[Iutanne opranusmoB. Iloryomenue BOIBI, YIJIEKUCIOTO Ta3a W
MUHEpPAJIbHBIX BEIIECTB pacTeHUsAMU. lIuTaHne xMBOTHBIX. BHyTpHumosocTHoE u
BHYTPUKIIETOYHOE NUIIeBapeHue. [IuTaHne MO3BOHOYHBIX KUBOTHBIX. OTAENbI
MUIIEBAPUTENILHOTO TpakTa. [lumeBaputenpHble kene3bl. llnmeBapurenbHas
CUCTEMA YEJIOBEKA.

Jpixanue opranu3mMoB. Jlpixanue pactreHui. Jlpixanue >kuBOTHbIX. [{uddy3us
ra3oB 4epe3 NOBEPXHOCTh KIIeTKU. KoxkHOe npixanue. JlpIxaTenbHas IOBEPXHOCTb.
KabepHoe u n€royHoe apIxaHue. J[pIxaHue MO3BOHOYHBIX KMUBOTHBIX U YEJIOBEKA.
OBOJIIOLMOHHOE  YCJIOKHEHHE CTPOEHHUS JIETKMX IM03BOHOYHBIX YKUBOTHBIX.
JIpixaTenpHas cucrema 4esoBeka. MeXaHu3M BEHTWIIUUMU JETKUX y NOTUL U
MieKkonuTaromux. Perymnsmus apixanus. JprxarenbHbie 00bEMBI.

TpaHCIIOPT BEHIECTB y OPraHU3MOB. TpPaHCIIOPTHBIE CUCTEMBI PACTECHHM.
TpaHncnopr BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHocHasi cucTteMa TMO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE cocyAbl M KpoBb. Kpyrum kpoBooOparmieHus. DBOJIOLMOHHbBIE
YCIIOXKHEHUSI CTPOCHUSI KPOBEHOCHOM CUCTEMBbI MO3BOHOYHBIX >KUBOTHBIX. Pabora
cepaua u €€ peryJisiius.

Brinenenue y opranusmoB. Beigenenwe y pacreHuid. Beinenenue y
KUBOTHBIX. (CoKpaTuTenbHble Bakyonu. OpraHbl BblaeneHus. PuiapTpauus,
CeKpelusi 1 00paTHOE BCAChIBAHWE KaK MEXaHU3Mbl PabOThl OPraHOB BBIJIEJICHUSI.
CBs13b MOJIOCTH TEJIA C KPOBEHOCHOW M BBIICJIUTEIIBHOW CUCTeMaMu. Brinenenue y



NIO3BOHOYHBIX JKUBOTHBIX U yenoBeka. [louku. CtpoeHne m (yHKIHMOHUPOBAHUE
HeppoHa. OOpa3zoBaHHe MOYH Y YEIOBEKA.

3ammTa y OpPraHu3MOB. 3allliTa y OJHOKIETOYHBIX OpraHu3moB. CHOpsI
OakTepuii M UUCTHl MNPOCTEHIIMX. 3auUTa Yy MHOTOKJIETOYHBIX pacTEHUH.
Kyrtukyna. CpeacTBa macCUBHOM M XUMHAYECKOU 3a1UThl. DUTOHIUIBI.

3ammra y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M WX NpOU3BOAHBIE.
3amura opranu3ma oT OomnesHeil. IMMyHHast cuctema denoBeka. KieTouHblili u
I'YMOpaJbHBIE HUMMYHHUTET. BpOXIEHHBIH W TPUHOOPETEHHBIM crierudUUecKuii
UMMYHHTET. Teopusi KIoHaIbHO-celeKTUBHOTO ummyHutera (I1. Dpmux, d. M.
bepner, C. Tonerasa). BocnanuTenbHble OTBETBI OpraHu3MoOB. Poiib BpOKIAEHHOTO
UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JIEBaHUM.

Pazmpaxxumocts u  perymsuuss |y OpraHusMoB. Pasapaxumocts y
OJHOKJIETOYHBIX OpraHu3sMoB. Takcucel. Pasgpaxumocts u  perymauus y
pactenui. POCTOBBIE BEIECTBA U UX 3HAYCHUE.

HepBHas cucreMa u peQuekTOpHas peryjsiuus y S>KUBOTHbIX. HepBHas
cUCTeEMA U €€ OTAEJbl. DBOIIOLUOHHOE YCIOKHEHUE CTPOECHUS HEPBHOM CUCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOIO MO3ra MO3BOHOYHBIX XMUBOTHBIX. Pedrnexc u
pedrexTopHas ayra. be3ycioBHbIE U YCIOBHBIC PE(DICKCHI.

['ymopanpHas perynsiuus U 3HAOKPUHHAs CHCTEMA KMBOTHBIX M YEJIOBEKA.
JKeme3pl HSHOOKPMHHOW CHUCTEMBI M KX TOPMOHBL. JleMCTBHE TOPMOHOB.
B3auMoCBsI3p HEpBHOW U SHIOKPUHHOW cucTeM. [ umoTtamamo-runodusapHas
cucTema.

JleMoHCcTpaLumn

[Toptper: U. I1. I1aBnos.

Tabmuupr m cxembl: «OIHOKIETOYHBIE BOJAOPOCIN», «MHOIOKIETOUYHBIE
Bojopociny, «baktepumny, «llpocrelimme», «Opranbl HBETKOBBIX PACTEHUI,
«CuctemMbl OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacrenuii», «KopueBbie cuctembn»y, «CTpoeHue ctedisy,
«CTpoeHHe JHCTOBOM IUIACTUHKW», «TKaHM XUBOTHBIX», «CKEIEeT 4elIOBEKay,
«lInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpixarenbHas

CHUCTEMA, «HepBHas CHUCTEMA, «Koxay, «MBpleuHas cucTeMay,
«BplaenurenbHas CHUCTEMa», «IDHAOKPUHHAsA cuUcTeMa», «CTpOCHHE MBIIIIbIY,
«Ammynuter»,  «KumeunonosioctHbeie», «CxeMa  TUTaHUA  PACTEHUI»,

«KpoBeHOCHbIE CHCTEMBbI TIO3BOHOYHBIX JKUBOTHBIX», «CTpPOCHHE THUAPHI»,
«CtpoeHue miaHapumn», «BHyTpeHHee cTpoeHue H0KIeBOro uepmsi», «HepBHas
cuctema peio», «HepBHas cucrema sarymkm», «HepBHas — cucrtema
npecMmbikatomuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MIEKonuTaromux», « HepBHast cuctema uenoBekay, «Pediekcy.



OOopyoBaHuE: CBETOBOM MHUKPOCKON, MHKpPOIpEnaparsl OJHOKIETOYHBIX
OpraHMW3MOB, MUKPOIIPENapaTbl TKAHEH, PaKOBUHBI MOJUIFOCKOB, KOJUIEKIUU
HACEKOMBIX, UTIJIOKOXKHUX, KUBbIE SK3EMIUISIPhl KOMHATHBIX pacTeHH, repOapuu
pacTeHuid pa3HbIX OTHAEJIOB, BJIAXHbIC IMpenapaTbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YeJIOBEKa,
o00Opy10BaHUE AJIsl AEMOHCTPAIIMU TOYBEHHOI'O ¥ BO3yIIIHOTO MTUTAHUS PACTCHUH,
pacHieTuieHus Kpaxmasia U OeIKOB Mo iecTBreM (GepMEHTOB, 000pYAOBaHHE IS
JEMOHCTPALUH ONBITOB MO U3MEPEHUIO KU3HEHHON EMKOCTH JETKHUX, MEXaHU3Ma
JILIXaTEJIbHBIX JBUXKEHUH, MOJICJIA TOJIOBHOTO MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlaGoparopHasi padora «/3yueHue TKaHEeN paCTEHUI.

JlabopaTopHasi padora «/3yueHne TKaHEel )KUBOTHBIXY.

JlabopaTopHasi padora «/3yueHne opraHoB IIBETKOBOT'O PACTCHHUS.

Tema 10. PazmHoxeHre U pa3BUTHE OPraHU3MOB

dopmMbl pa3MHOKEHHUSI OpPraHU3MOB: Oecrojioe (BKJIIOYas BEreTaTUBHOE) U
nosioBoe. Buugbl  0Gecrnonoro  pa3MHOXKEHHS:  MOYKOBaHUE,  CIOPYJISIUS,
dbparMeHTanus, KJIOHHPOBaHUE.

[TonoBoe pa3zmHOkeHue. IlonoBbie KneTkW, wian ramerbl. Meio3. Craguu
Mmeno3a. [loBegenne xpomocoM B mero3e. Kpoccunrosep. buosornuecknii cMbIcCi
Meho3a M TIOJIOBOTO Ipouecca. Meno3 M ero MeCTO B JKU3HEHHOM IHUKJIE
OpPraHu3MOB.

[IpenzapoasiieBoe pazputue. ['ameTorenes y »KuBOTHBIX. [10710BBIE XKETE3HI.
OO0pa3oBaHue U pa3BUTHUE MOJOBBIX KiIeTOK. CriepmaToreHes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnnonoTBOpeHHEe U AMOPHUOHAIBHOE pa3BUTHUE KUBOTHBIX. (CHnocoObl
OIUIOIOTBOPEHUSA: HApPYKHOE, BHYTpeHHee. [lapTeHorenes.

WunuBryaibHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHOIOTHS — HAyKa
O Pa3BUTUU OPTaHU3MOB. Mopghozenez — 00HA U3 21A8HBIX NPOOIEM IMOPUOTOSUU.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Ctaguu >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsrymku). JpoOnenwe. Tumbl  apoOneHus.
Jlemepmunuposannoe u HedepmuHuposanmoe Opobaenue. bnacmyna, munwi
onacmyn. OCOOCHHOCTH JPOOJICHHS MIICKOIUTAIONIUX. 3apOJBIIIEeBbIC JUCTKU
(ractpynsius). 3akiiajika OpraHOB M TKaHEH U3 3apOJIBIIIEBHIX JIMCTKOB. B3anmHuoe
BIIMSHUE YacTed pa3BUBAIOIIETOCS 3apojbliia (dMOpHUOHATBHAS WHIYKIUA).
3akilaJika TIUIaHa CTPOCHUS JKMBOTHOTO KakK pPE3yJibTaT HEPAPXUUECKHUX
B3aMMOJICUCTBUI T'E€HOB. BnusHMe Ha >MOPUOHAIBHOE Pa3BUTUE PA3TUUYHBIX
(bhaKkTOpPOB OKPYKAIOIIEH CPEIbI.

Poct u pasButue xuBOTHBIX. [locTamOpuoHanbHblli Tiepuoa. IlpsMoe wu
HempsiMoe pa3Butue. PaszButue ¢ wmetaMmopdo3oM Yy OECMO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHOJIOTMYeCKOe 3HAaYE€HHE MPSMOrO W HEMPSIMOTO



pPa3BUTHSA, UX PACIPOCTPAHEHUE B MpUPOAE. TUlbl pocTa KUBOTHBIX. DAKTOPHI
PEryJsiliuy poCTa )KUBOTHBIX U YesoBeka. CTaguu mocTaMOPUOHATBLHOTO PA3BUTHS
y ’KUBOTHBIX U 4esioBeka. [lepuoasl oHToreHesa uenoBeka. CTapeHre U CMepTh Kak
OHMOJIOTUYECKHE TTPOLIECCHI.

Pa3smHoxxeHue u pasButue pacteHui. ['ametodutr m cnopodur. Meiio3 B
KU3HEHHOM ILMKJIe pacteHuil. OOpa3oBaHue croop B Ipolecce Meno3a.
['amerorene3 y pacteHuidd. OIIOAOTBOPEHHE U  Pa3BUTHE PACTUTEIIbHBIX
opranu3MoB. J[BoifHOE OIJI0JIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpazoBaHue u
pa3BUTHE CEMEHU.

MexaHu3Mbl peryJaiuyu OHTOT€HE3a Y PACTCHUM U )KUBOTHBIX.

JdeMoHCTpanuu

[Toptpetsl: C. I'. HaBammun, X. [lIneman.

Tabmuubr u cxembl: «BereratnBHoe pasmHokeHue», «Tumbl Oecmosioro
pa3MHOXEHUD», «Pa3MHOXKEHHE XJIaMUAOMOHAIb», «Pa3MHOXEHHE 3BIJICHBI»,
«Pa3sMHO)XeHue ruapsy, «Menosy, «XpoMocoMsly, «l'amerorenesy», «CTpoeHue
AUIEKIETKU U crepmaTo3ouaa», «OCHOBHBIE CTaAuu OHTOreHe3ay, «lIpsamoe u
HENpsiIMOe pa3Butue», «Pa3Burhe wmalickoro xyka», «Pa3Butue capaHumy,
«Pa3BuTne NATYWIKW», «J|BOMHOE OIUIOJOTBOPEHUE Yy NBETKOBBIX PACTECHUI,
«CTpoeHHne CeMsSH OJHOIOJIBHBIX U ABYJOJbHBIX PAacTCHUI», «KM3HEHHBIN LUK
MOPCKOM  KamyCTbD», <« KM3HEHHBIM UHUKI MXa», <OKH3HEHHBIM UK
ManoOpPOTHUKA», « KM3HEHHBIN I[TUKI COCHBD».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIpenaparbl SUIEKIETOK |
CIIEpMATO30U10B, MOJENb «L UK pa3BUTHS JIATYIIKW.

JlaGoparopHasi padora «l3ydeHue CTPOCHHS MOJOBBIX KJIETOK HAa TOTOBBIX
MUKPOIIpEenapaTaxy.

IlpakTuueckass padora «BblgBIeHHME NPU3HAKOB CXOJICTBA 3apPOBIIICH
MO3BOHOYHBIX JKMBOTHBIX).

JlaGoparopnass padora «CTpoeHHE OpPraHOB Pa3MHOXKCHHUS BBICIIUX
pacTeHU.

Tema 11. I'eHeTuka — Hayka O HacCJeACTBEHHOCTH W HM3MEHYMBOCTH
OPraHu3MoOB

Hctopusi cTaHOBIIGHMST M pa3BUTHS TEHETMKM Kak Hayku. PaGoter I
Meunpens, I'. ne @puza, T. Moprana. Poinp oT€4eCTBEHHBIX YYEHBIX B Pa3BUTUU
renetuku. Pabotel H. K. KonbuioBa, H. 1. Basunosa, A. H. benosepckoro, I'. /1.
Kapmeuenko, FO. A. ®unummuenko, H. B. Tumodeea-PecoBckoro.

OCHOBHbBIE TEHETUYECKHUE MOHITUS U CUMBOJIBL. | 'OMOJIOTHUHBIE XPOMOCOMBI,
aJUIeJIbHBIE TE€HBI, AJbTCPHATUBHBIE MPU3HAKH, JOMHUHAHTHBIA U PELECCUBHBIN
MpPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAs] TUHUS, TUOPUIbI, TEHOTUIT, ()EHOTHII.



OCHOBHbIE ~ METOJIbl ~ T€HETHKW:  TUOPUIOJIOTHYECKHUM,  IUTOJIOTUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKHM.

JdemoHcTpanuu

[Toptpersr: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsuos, H. .
Baswiios, A. H. benoszepckuii, I'. JI. Kapneuenko, FO. A. ®@ununuenko, H. B.
Tumodeer-PecoBckuii.

Tabmuier 1 cxembl: «MeToIbl TeHETHKHY, « CXEeMBI CKPEIIHMBAHUS .

JlaGopaTopHasi padora «J/lpo3odpuna Kak OOBEKT TI'€HETHUYECKUX

VICCIICIOBAaHUIY.
Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH
Mounorubpunnoe ckpemuBanue. IlepBerit 3akoH Menaens — 3akoH

eIMHO00pa3us THOPUIOB TepBOTO MoKojaeHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHaenss — 3aKOH paclIeIUIeHUsT NPU3HAKOB. L[uTonornueckue OCHOBBI
MOHOTMOPHIHOTO CKpeluBanus. [ unoresa 4ucToThl ramer.

AHanmsupyomee ckpemmBanue. [I[poMexyTouHbI XapakTep HacleI0BaHMUS.
Pacmiennenre npu3HakoB IIPU HEMOJIHOM JOMUHUPOBAHUH.

JurubpugHoe ckpemrBanue. TpeTuit 3akoH MeHiens — 3aKOH He3aBUCUMOTO
HAcCJIEJOBaHUs  IPU3HAKOB. [{uTonornueckue  OCHOBBI  JAUTHOPHUIHOTO
CKpELIBAHUSI.

CuennenHoe HacienoBaHue npusHakoB. Pabotel T. Moprana. CuemnsieHHoe
HACJIEJOBAaHUE TI'€HOB, HAPYILICHHWE CLEIUICHUS MEXAY I'€HaMH. XPOMOCOMHas
TEOPUS HACIEICTBEHHOCTH.

['eneTnka nmosa. XpoOMOCOMHBIM MEXaHU3M OIPEAENIEHUS oIa. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M Te€TEPOramMeTHhIA MOJ. ['eHeTnueckas
CTPYKTYpa IOJIOBBIX XpOMOCOM. HacnenoBanue npu3HakoB, CLETUIEHHBIX C ITOJIOM.

['enoTun kak nenoctHas cucrema. [imeoTponust — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHbIM ajuienu3M. B3auMoaeincTBue HeauIebHbIX T'EHOB.
KommiiementapHocTs. Onuctas. [lonumepus.

['eHETUYECKUIT KOHTPOJIb Pa3BUTHS PACTEHUM, JKUBOTHBIX W 4YEJIOBEKA, a
TaKKe (PU3NOJIOTUYECKUX TPOIECCOB, TMOBEACHUS W KOTHUTHUBHBIX (YHKIIHM.
['eneTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBHS «XO35UH
— Mapa3uT» U «XO3IMH — MHUKpoOHOM». ['eHeTHMueckue achekTbl KOHTpOJIS U
M3MEHEHMS HACJIeICTBEHHON MH(OPMAIMU B TOKOJIEHUSX KJIETOK U OpraHU3MOB.

JlemoHcTpanumn

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

Tabnuubr u cxemsl: «IlepBoiiit 1 BTOpoi#t 3akoHbl Menens», «Tpetuii 3aKoH
MeHnnens», «AHanuM3UpyRoOLIee CKpeluBaHue», «HemnoaHoe AOMUHUPOBaHHEY,
«CuenyieHHOe HaclieJoBaHUE MPU3HAKOB Y Jpo30puibl», «l'eHeThka moisay,



«Kapuotun uenoseka», «Kapuotun gposzodpunby, «Kapuotunm OTHIBD,
«MHOXeCTBEHHBIN ajjenu3m», «B3aumMo1elicTBUE T€HOBY.

O6opynoBaHue: MOJEAb IS JEMOHCTpPAllUM 3aKOHOB €IWHO00pa3us
ruOpUIOB TEPBOTO TOKOJICHUS M pacHICTUICHUS NPU3HAKOB, MOJEIb s
JIEMOHCTpAllUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBaHUS TMPU3HAKOB, MOJIEIb IS
JEMOHCTPAlUK CLEIJICHHOTO HACJIEIOBAHUSA MPU3HAKOB, CBETOBOW MMKPOCKOII,
MHUKpoIpemnapar: «/[po3oduiay.

IIpakTuueckass padora «l3ydeHwe pe3ynbTaTOB  MOHOTHOPHIHOTO
CKpELIMBaHUS y APO30(PIIBD».

IIpakTnueckas  paGora  «l3yyeHue  pe3ysJbTaToB  JUTHOPUIHOTO
CKPEIIMBAHUS y TPO30(DHUITBI».

Tema 13. 3aK0HOMEPHOCTH U3MEHYNBOCTH

B3aumoneiictBue reHoTHMIA W cpeabl Ipu  ¢GopMuUpoBaHUU (DeHOTHIA.
N3MeHunBOCTh NpU3HAKOB. KauecTBEHHbIE M KOJWYECTBEHHBIE NMPU3HAKU. Buabl
M3MEHUYMBOCTH: HEHACJICACTBCHHAS U HACJICICTBCHHASI.

MopaudukaniioHHass HW3MEHYMBOCTh. Ponb cpeasl B (hOpMHUpPOBaHHH
MoAU(UKAIIMOHHOW M3MEHYMBOCTH. Hopma peakiuu mpu3Haka. BapuanuoHHBIN
psan u BapuanuonHas kpuBasi (B. Horanncen). CoiicTBa MOIu(UKAIMOHHOU
W3MEHYUBOCTH.

I'enoTunuueckas n3MeHUMBOCTh. CBOMCTBA TCHOTUIIMYECKOM M3MEHUYHUBOCTH.
Buipl reHOTUTIMYECKOM N3MEHYMBOCTH: KOMOMHATUBHAS, MyTaI[MOHHAS.

KomOuHaTuBHAas W3MEHYMBOCTH. Mei03 M TIOJIOBOM IIPOIECC — OCHOBA
KOMOMHATHBHON M3MEHUYUBOCTH. POJIb KOMOMHATUBHOM M3MEHYMBOCTH B CO3JaHUU
TEHETUYECKOT0 Pa3Ho00pa3us B Mpeesiax 0JHOTO BU/IA.

MyTanmonHass HM3MEHYMBOCTh. BHIBI MyTalnuil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHbIE W  WHAYUUPOBAHHBIE MyTalMU. SnepHbie W
nUTOoILIa3MaTuyeckue myTtanuu. CoMaTHYeCKUE U TMOJIOBble MyTaluu. [IpuuuHbI
BO3HUKHOBEHUsS MyTanui. MyTareHbl W HUX BJIUSHUE HAa OpPraHUu3MBI.
3aKOHOMEPHOCTH MYTAIlMOHHOTO MPOIECcca. 3aKOH TOMOJIOTMYECKHUX PSJI0B B
HacnenctBeHHo m3meHuuBoctu (H.M. BaBuiioB). BHesinepHass U3MEHUMBOCTH U
HAcCJICJICTBEHHOCTb.

Onueenemuxa u INUSEHOMUKA, PONb  DNUCCHEMUYECKUX (HaKmopos 8
HACIe008AHUU U UBMEHYUBOCMU (PEHOMUNUUECKUX NPUZHAKOS ) OPCAHUIMOS.

JlemoHcTpanumn

[Toptpertsr: I'. ne ®pus, B. Uoranncen, H. 1. BaBuios.

Tabmumet u cxeMbl: «Bugsl  u3mMeHumBOCTHY», «MoaudukaoHHas
U3MEHUYHUBOCTLY, «KoMmOunHaTnBHas U3MEHYHUBOCTLY, «Meitio3y,
«OmnonoTBopeHuey, «I eneTnueckue 3a00eBaHus YeI0BeKay, « BUIbl MyTaluii.



OO6opynoBaHue: KUBbIE U TepOapHbIE AK3EMIUIAPHl KOMHATHBIX PACTECHUM,
pucyHku (doTtorpadun) >KUBOTHBIX C PA3TIMYHBIMHU BUAAMH H3MEHUYHUBOCTH.

JlaGopaTopHuas padora «HccnenmoBanne 3aKOHOMEPHOCTEN
MOAU(DUKAIMOHHOW HM3MEHUMBOCTH. [locTpoeHMe BapuallMOHHOTO psiga U
BAPUALIMOHHON KPUBOIN».

IIpakTuyeckass padora «Myrtanmuu y Japo3opuiasl  (Ha TOTOBBIX
MUKPOIIpENapaTax).

Tema 14. I'eneTuka 4esioBexka

Kapuotun denoBeka. MexayHapoaHas IporpamMma HMCCIEIOBAHUS T€HOMA
yenoBeKa. MeTonbpl  M3y4eHUsT T€HETHMKH  YEJIOBEKAa: TIE€HEaJOTrMYeCKHid,
OJIM3HEIOBBIH, LIUTOTCHETUYECKUIA, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKHM. CoBpemeHHOE ONIPENEIICHUE T€HOTHIIA!
MOJIHOTEHOMHOE CEKBEHUPOBAHWE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIbIO
[1I[P-ananu3a. HacneacTBeHHbIe 3a00JIeBaHUA YellOBeKa. [ eHHbIE U XPOMOCOMHBIE
Oone3Hu denoBeka. bolie3HW ¢ HACIENCTBEHHOM MPEapacloiOKEHHOCTHIO.
3HaYeHuEe MEAMIIMHCKON T€HETUKHU B MPEIOTBPAILCHUHN U JICYEHUU T€HETUYECKUX
3a0o0eBaHui 4YenoBeka. MeauKo-TeHeTuuecKoe KOHCYJIbThupoBaHue. CTBOIOBbBIE
KJIeTKH. [[OHSATHE «T€HETUYECKOro rpy3a». DTUYECKUE aCIEeKThl UCCIEIOBAHUN B
00J1acTU peJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnyeckne ¢akTOpbl TOBBIIIEHHON YYBCTBUTEJIBHOCTH YENOBEKa K
bu3HUecCKOMy M XUMHUUYECKOMY 3arpsi3HEHUI0 OKpY’Karomien cpeapl. [ 'eneTnyeckas
MPEAPACTIOIOKEHHOCTD YEJI0BEKA K MAaTOJIOTHUSIM.

JleMoHCcTpaLumn

Tabnuiel 1 cxembl: «Kapuotun uenoBekay, «MeToJbl U3YUEHUSI TEHETUKH
yesoBekay, «I'eHeTnyeckre 3a00JIeBaHUs YETOBEKAY.

IIpakTnueckas padora «CocTaBlieHHE U aHAIU3 POJIOCIOBHONY.

Tema 15. Cenekuust OpraHu3MoB

JloMecTukanuss W CceleKuus. 3apoKJACHUE CEJIEKIMM U JOMECTHUKAIINU.
VYuenue H. WM. BaBunoBa o IleHTpax mnOpoucX0oXACHUS U MHOT000pa3us
KYJIbTYPHBIX pacTeHHil. Poib cenekuuu B CO3JaHUM COPTOB PACTEHUM W IMOPOA
#*uBOTHBIX. CopT, MmopoAa, ITaMM. 3aKOH T'OMOJIOTUYECKHX PSJIOB B
HacieaCcTBeHHOM wu3meHunBocth H. WM. BaBunosa, ero 3HaueHue s
CEJICKIIMOHHOU pabOTHI.

MeTonbl cenekuMOHHOM padoThl. McKyccTBEHHBIH OTOOp: MacCoBBIM U
VIH/INBU1y AJIbHBIM. DTarbl KOMOMHAIIMOHHON CCJICKLIUU. HUcnwiTanne
MpOU3BOAMUTENEH MO TOTOMCTBY. OTOOp 1O TEHOTHNIY C MOMOIIBIO OIIEHKH
¢dbeHoTHna MOTOMCTBA U OTOOP MO TEHOTUITY ¢ moMolibio aHanu3a JIHK.

HckyccTBEHHBIE ~ MyTareHe3 Kak  METOJ  CEJIEKIIMOHHOW  padoThI.
PannanoHHBIM U XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTallMK y KyJIbTYypPHBIX



dbopm opranu3zmMoB. HMcrnonb30BaHHE TE€HOMHOIO PEIAKTUPOBAHUS M METOJOB
pexkoMmOunanTHbIX JIHK 115 momydenust iCXoAHOTO MaTepurana ajisi CeJIeKIIUU.

[Tonyuenue HOJIUIIOUIOB. BnyTtpusugosas ruOpUIU3aIIMS.
bnu3kopoACTBEHHOE — CKpelnuBaHue, Wid  UHOpuauHr.  HepojacTBeHHOe
CKpellvMBaHue, Wik ayropuauur. ['erepo3uc u ero mnpuuuHbl. McnonwszoBaHue
rerepo3uca B cenekiuu. OtaanénHas rudbpunuzauus. [Ipeogonenue Oecrutogus
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CENIEKITUU PACTCHUI U )KUBOTHBIX. «3enéHas
DEBONIOYUL).

CoxpaHeHUE U U3YUYECHHE T'CHETUUYECKUX PECYpPCOB KYJIbTYPHBIX PACTECHUU U
WX JHUKAX  pOAWYed IS CO3/JaHUsl  HOBBIX COPTOB W THOpPUIOB
CEIIbCKOXO3AMCTBEHHBIX  KYJIbTYp. JH3yuenue, coxpaneHue u  ynpaeieHue
2eHemuUYeCKUMU Pecypcamu CeibCKOX03AUCMBEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 Yesax YAVUUEeHUs CYWeCmeyiomux U co30aHus HO8bIX NOPO0, TUHULL U KPOCCO8, 8
MoM 4Yucie ¢ NPUMEHEHUEeM COBPEMEHHbIX MemOo008 HAYUHBbIX UCCIe008aAHUl,
nepeodosuvlx uoeti U nepcneKmueHblX MmexHoI02UlL.

JdeMoHCTpanuu

[Toptpeter: H. W. BaBunos, U. B. Muuypun, I'. JI. Kapneuenko, II. II
JlyxpsHenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabmuirel U cxeMbl: «L{eHTpbI TPOUCXOXKISHUSI U MHOTOOOpa3usi KyJbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKUX PSAOB B HACIEACTBEHHOW HU3MEHUYMBOCTHY,
«Metonpl cenexuuny, «OtnanéaHas rudOpuan3anus», «MyTtareHesy.

JlabopaTopHnasi padora «/3yueHue copTOB KyJIbTYpPHBIX PACTEHUN U MOPOL
JIOMAIITHUX >KUBOTHBIX).

JlaGopaTopHasi pabora «3yueHrne METOOB CEIICKIINU PACTCHUIN.

IIpakTuyeckas padora «IIpuBuBKa pacTeHUN».

dkckypcusi «OCHOBHBIE METOJbl M JOCTHXKEHHUSI CEJIEKIUMU PACTCHUN U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHILIUIO, IJIEMEHHYO bepmy,
COPTOUCIIBITATENIbHBIA YYaCTOK, B TEIUIMYHOE XO3SMCTBO, B JIaDOpaTOpUIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LICHTPA)».

Tema 16. BuorexHo0rus 1 CHHTeTHYECKAasA OMOJIOTHSA

OOBEKThI, HCHOJB3yEeMbIE B OHOTEXHOJOTUM, — KJIETOYHBIE U TKAHEBBIC
KYJBTYPBHI, MUKPOOPTaHU3MBI, 170.4 XapaKTEPUCTHKA. TpaguuuronHas
OMOTEXHOJIOTUSI:  XJICOOMEUCHHE, TOJYYeHUE KHUCIOMOJOYHBIX  IPOJYKTOB,
BUHOAenue. Mukpobuonornyeckuii cuHTe3. OOBEKTBI MUKPOOHOJIOTUYECKUX
TexHosorui. [Ipon3BoacTBO Oelika, aMUHOKUCIIOT U BATAMUHOB.

Co3nanue TEXHOJIOIMl U MHCTPYMEHTOB LEJIEHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C II€JIbIO MOJYYEHHUS] OPTAaHU3MOB U UX KOMIIOHEHTOB,
COJIEpIKaIllMX HE BCTPEUAIOIINECS B MPUPOAEC OMOCUHTETUYECKUE MTYTH.



Kiterounasg unxeHepusa. MeTonbl KyJIbTypbl KJIETOK M TKaHEW PACTECHUU H
#®uBOTHBIX. KpmoGanku. Comarmdeckas THOpUAM3aUA W  COMATHYECKUN
smOpuorene3. Mcmnonapb30BaHWE TaIOWAOB B CEJIEKIUU pacTeHuld. [lonyuyenue
MOHOKIOHANIbHBIX anmumein. Hcnonvzosanue MOHOKIOHANIbHBIX U NOAUKTOHATbHBLX
anmumen 6 MmeduyuHe. VICKyCCTBEHHOE OIUIOJAOTBOpPEHHE. PekoHCTpyKuus
SAWLIEKJIETOK U KJIOHMPOBAaHUE >KUBOTHBIX. METO/ TPaHCIUIAHTALMH SIJEP KIIETOK.
Texnonoeuu 0300po8IeHs, KYIbMUBUPOBAHUS U  MUKDOKIOHATLHO20
DA3MHONCEHUSL CEIbCKOXO03AUCMBEHHBIX K)IbMYP.

XpoMOCOMHass U TeHHas HWHKeHepus. VCKyCCTBEHHBIM CHHTE3 I'€Ha W
koHcTpyupoBaHue pekomOuHaHTHEIX JIHK. Cozoanue mpanceennvix opeanuzmos.
JlocTykeHMss W TMEPCHEKTUBBI  XPOMOCOMHOM W TE€HHOW  HWHKEHEPHH.
DKOJIOTHYeCKHUEe U 3TUYECKUE POOIeMbl FTeHHON HH)KEHEPHUH.

Menuuuackue 6uorexnonoruu. [locrrenomuas nudposas meaunuaa. TTHP-
JMarHoctTuka. MeTaOoJIOMHBIM aHaJIN3, TEHOIEHTPUYECKUM aHaau3 MpoTeoMa
YelIoBeKa JUIsl OLEHKM COCTOSIHHS €ro 310poBbs. VCHOJMBb30BaHHE CTBOJIOBBIX
KIeTok. TapretHas Tepanus paka. 3D-Omowmkenepus s pa3pabOTKU
byHIaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHM, CO3MaHMS KOMILJIEKCHBIX
TKaHEH COYETAaHHWEM TEXHOJIOTHUH TpEXMEpHOro OMonmpuHTHHra U ckaddonauara
JUTSL pelIeHus 3a/1a4 epCOHATU3UPOBAHHON MEIUIIMHBI.

CozlaHre BEKTOPHBIX BAaKIMH C LEJbI0 00ecnedyeHHs: KOMOWHHUPOBAHHOM
3amuThl 0T Bo3Oyautened OPBU, ycTtaHoBiieHHE MOJIEKYISPHBIX MEXaHHU3MOB
dbynkuunonuposanuss PHK-conepskamux BUpYyCOB, BBI3BIBAIOIIUX OCO0O OMAaCHBIE
3a00JIeBaHUS YEJIOBEKA U KUBOTHBIX.

JlemoHcTpanuu

Tabnuiel u cxeMbl: «Mcnonb30BaHNe MUKPOOPTaHU3MOB B MPOMBIILICHHOM
npou3BoJicTBeY, «Kiietounas nnxxenepus», «I'eHHast HHXXEHEPUs».

JlabopaTtopHnas pa6ora «/3yueHue oObEKTOB OMOTEXHOIOTHUIY.

IIpakTnueckas padora «IlomyyeHne MOJIOYHOKUCIBIX TPOLYKTOBY.

Jdkckypeusi «buoTtexHonoruss — BakHeWIIas MPOU3BOAMUTENIbHAS CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOICTBO).

11 KIIACC

Tema 1. 3apoxkaeHue W pa3sBUTHE SBOJIONMUOHHBIX NpPEICTABJICHHUNA B
OouoJioruu

OomonmonHass teopuss Y. JlapBuna. [Ipeanochulkd BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb 1 Hay4dHas aedarenbHocTh Y. JlapBuHa.

JIBrKy1ue cuibl dBoonUU BUIOB 110 Y. J[apBuHy (BhICOKasi MTHTEHCUBHOCTh
pa3MHOXXEHUST  OPTaHU3MOB, HACJICICTBEHHass WM3MEHUYMBOCTh, Oopnba 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).



Odopmnenue cuntetnyeckoir Teopun s3Bomonuu (CTI). HelitpanbHas
Teopusi 3Boironuu. CoBpeMeHHas JBOJIIOLIMOHHAS  Ouosorus. 3HauYeHHE
HBOJIIOIIMOHHON T€OpUU B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHBI MUPA.

JleMoHCTpaLuu

[Toptpersl: Apucrtorens, K. Jlunnen, XK. b. Jlamapk, 3. K. Cenr-Unep, XK.
Kiosbe, Y. Hapsun, C. C. YerBepuxosn, 1. U. HImansraysen, Ix. Xongein, /. K.
benses.

Tabmuubr um cxembl: «Cucrema sxuBoil mnpupoabl (mo K. Jlunuero)y,
«Jlectnuna skuBbIX cymectB (o Jlamapky)», «Mexanuzm (GHopMUpOBaHUS
MPUCIIOCOOJICHNT y pacTeHud u KUBOTHBIX (1o Jlamapky)», «Kapra-cxema
MmapiipyTa nyremectBus Y. lapsunay, «Haxonku Y. JapBunay, «@opmbl 60pbObI
3a cymectBoBaHuey», «llopoapl romy6eit», «MHorooOpa3zue KyJIbTypHBIX (hopm
KarmycThl», «[1opopl JOMAITHUX KUBOTHBIX», «Cxema 00pa30oBaHUsI HOBBIX BHUJIOB
(mo Y. J[apBuny)», «Cxema COOTHOUIEHUS JBIXKYLUIUX CHJI SBOJIOLUANY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJTIOLIMI.

Tema 2. MuUKpPOIBOJIIONNS U €€ Pe3yJIbTaThl

[Tonmynsiuus Kak 3J€MEHTapHasl €quHULA 3BOMIOUUH. COBpEMEHHBIE METOBI
OLICHKM TE€HETUYECKOro pa3HOOOpa3us M CTPYKTypbl mnonyisuuil. M3menenue
reHopoHJa TOMyJSIUUMU KaK 3JEMEHTAapHOE SBOJIOLMOHHOE SBJICHHE. 3aKOH
reHetuueckoro paBHosecus k. Xapau, B. Baitnoepra.

DOnemeHTapHbie (HAKTOPHI (IBUXKYIIME CUJIBI) HBONIONUU. MyTallMOHHBIHN
nporiecc. KomOuHathBHas wu3MeHUYHMBOCTh. Jlpelid reHoB — ciyuailiHble
HEHAIpaBJCHHbIE HW3MEHEHHMs 4YacToT aiened B nonymauusx. Oddexr
OocHOBatensl. JIgpgpexm oOymuinounoeo eopaviuka. CHUMCEHUE 2eHemUYECcKO20
pasnooobpazus: npuuunsl u cieocmeus. llposenenue s¢pgpexma opeiigha 2enos @
oonvwux  u  manvlx  nonyiayusax.  Mwurpauun.  M3omAuud  0OMySSIOU:
reorpadguueckas (mpocTpaHCTBEHHAs1), Onoorudyeckas (penpoayKTUBHAs).

EctecTBeHHbIil 0TOOp — HamnpaBigiomuil Qakrop sBoiouud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIMUWA, CTAOWJIM3UPYIOIIMNA,  pa3pbIBAIOIIMIMA
(mu3pynTtuBHbIi). [lonoBoit oTOOp. BO3HHKHOBEHHE W HSBOJIOIUS COLMATBHOTO
MOBEJICHUS )KUBOTHBIX.

[IpucnocoONeHHOCTh ~ OpraHM3MOB  KaK  pe3yjiabTaT  MHUKPOIBOJIOLUU.

Bo3HukHOBEeHHWE  MpUCNOCOOJIeHUH y  opranu3sMoB.  Apomopdo3bl U
uanoanantauuu. Ilpumepsl npucnocodseHuid y opranu3mMoB: MOpP(OIOrHYeCcKue,
¢usnonornueckue,  OMOXUMHYECKHE,  moBeaeHYeckne.  OTHOCHUTENBHOCTH

MPUCTIOCOOJICHHOCTH OPTaHU3MOB.

Bun, ero xputepuum u CTpyKTypa. BumooOpa3zoBaHue Kak pe3yJbTar
MUKpO3BOMIOIMHU. M3o0mauus — kiroueBod (akTop BuAooOpazoBanus. Ilytu u
CIIOCOOBI BHJI000pa30BaHMUS: aJJIONIATPUYECKOE (reorpaduueckoe),



CUMIATPUUIECKOE (9KOJIOTUYECKOE), «MTHOBEHHOEY (monUIUIOnIU3aIus,
rulbpuanzanus). JauTenbHOCTh 3BOIIOIMOHHBIX IPOLECCOB.

Mexanu3mbl GopMHUPOBaHUS OMOJIOTHYECKOT0 Pa3HOOOpa3usl.

Ponb »BONIOIMOHHONW OWOJOrMM B pa3pabOTKe HAay4YHBIX METOOB
coxpaHeHHsi 6rmopa3zHooOpazusi. MUKpPOIBOJIOIMS U KOIBOJIOIHUS Mapa3uTOB U UX
X03s51eB. MexaHu3Mbl (POPMUPOBAHUS YCTOMYMBOCTH K AaHTHOMOTHKAM U CIIOCOOBI
O00pBOBI C HEl.

JdemoHcTpanuu

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

Tabmuubl u cxembl: «MyTauuoHHasT H3MEHYUBOCTBY, «llomynsiuonHas
CTpYKTypa Buaa», «Cxema MposiBiIeHUs 3akoHa Xapau—BaitnOepray, «/IBmwkymme
CHJIBI 3BOJIOLUNY, «IDKOJOrMYecKas H30JSAIMS MOIMyJIALUNA CeBaHCKON (openmny,
«l'eorpadmueckass M3OJSIUS  JTUCTBEHHUIIBI CHOMPCKOM W JMCTBEHHUIIBI
naypckoin», «IlomynsimoHHbIE BOTHBI YUCICHHOCTH XUIITHUKOB U KEPTB», «Cxema
NEUCTBUSA €CTECTBEHHOro o0T00pa», «®Popmbl OOpHOBI 3a CYyIIECTBOBAHHUEY,
«HpycTpranibHpIl MenaHnu3M», «KuBble uckonaembie», «llokpoBuTenbcTBEeHHAs
OKpacka KUBOTHBIX), «IIpenynpexaaromas OKpacka YKUBOTHBIX),
«Dusnonornueckre ananrauun», «llpucrnocoOieHHOCTh OpraHu3smMoB M e
OTHOCUTENBHOCTHY, «Kputepuu Buaa», «Buapl-nBoiHukn», «CTpyKTypa BHAA B
npupozae», «CrnocoObl BuA000OpazoBaHus», «l'eorpapuueckoe BuA00Opa3zoBaHUE
TpEX BUIOB JAHJIBIEH», «IDKOJOTMYECKOE BHUI000pa30BAHHME BHJIOB CHUHUID),
«ITonmurmonasl pactreHuit», «KamycTHo-peneuHblid THOPHIY.

O6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMN HACEKOMBIX, Uydesa NTUIl U
3BEpell ¢ MpUMepaMH pPa3IMUHbIX MOPUCHIOCOOJEHUN, dYyuenaa NOTUI U 3Bepei
pa3HBIX BHJIOB, TrepOapuu pacTeHUud OJM3KUX BHUAOB, OOpa30BaBLIMXCS
pa3IUYHBIMU CIIOCOOaMU.

JlabopaTtopnass paGora «BrisiBIeHHEe HW3MEHYMBOCTH y OCOOEH OJIHOTO
BUJIA».

JlabopaTopnass  paGora  «IlpucrnocoOysieHuss  OpraHu3MOB U HUX
OTHOCHUTENBbHAS 1[EIECO00Pa3HOCTDY.

JlabopaTtopnass pabora «CpaBHEeHHE BHJIOB IO MOP(POIOTHUECKOMY
KPUTEPUIOY.

Tema 3. Makpo3Boaouus U eé pe3yJabTaThbl

MeTonbl  M3yuyeHHS  MaKpO3BOJOHMHM. [laneoHTONOrMYecKne MeTO[bl
u3ydyeHus odBomouud. Ilepexomgnsie ¢GopMbl U (QUIOTEHETUYECKHE PSAbI
OpraHU3MOB.

buoreorpaguyeckue Metoasl uzydeHus sBoitouuu. CpaBHeHuE (IOpHl U
dbayHbl MaTEepUKOB U OCTpoBOB. buoreorpaduueckue obnactu 3emiau. Bumbl-
SHJEMUKHU U PEJIUKTHI.



DOMOPHOJIOTUYECKHE W CPABHUTEIBHO-MOP(OTOTUUECKHE METOIbI H3yUCHHUS
HBONIOLMH. ['€HeTHuecKkrue MeXaHU3Mbl HBOJIIOLMHM OHTOT€HE3a M MOSBJICHUS
SBOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJOTHYHBIE  OPTaHBbL.
PynuMenrapuble  opraHbl W aTaBU3Mbl.  MOJIEKYJISIPHO-TEHETHUECKUE,
OMOXUMHYECKHUE U  MaTeMaTUYeCKue  METOJbl  HM3Y4YEHHUS  DBOJIOIMHU.
['omonoruunapie TeHbl. COBpEMEHHBIE METOIBI MOCTPOEHUS (UIOTEHETUYECKHUX
JIEPEBBEB.

XpOMOCOMHBIE MyTalluy U 3BOJIIOLINS TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (MpaBUiia) SBOMOIUU. [Ipunyun cmenvl hyHKyuil.
HeobpatumocTs 3BoMtONMK. AnantuBHas paguanus. HepaBHOMEpPHOCTh TEMIIOB
HBOJIIOLIHH.

JdeMoHCTpanuu

[Toptpetsi: K. M. bap, A. O. KoBanesckuii, @. Mromiep, 3. ['ekkenb.

Tabnuiel 1 cxembl: «DuIOreHeTUUeCKUN Psijl JOMIAIn», «APXEONTEPUKCY,
«3Bepo3yObie  smepb»,  «Creromnedansy,  «Punnodurs»y,  «CemeHHBIE
nanopoTHukn», «buoreorpaduyeckue 30HBI 3emum», «Jlpeiid) KOHTHHEHTOBY,
«PenukThl»y, «HauanpHble cTaguu SMOPHUOHAIBHOTO PAa3BUTHS TO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE W aAHAJOTMYHBICE OpraHbl», «PyIUMEHTHI»,
«ATaBU3MBI», «XpPOMOCOMHBIE HAOOpHI YEJIOBEKAa U IMUMIIaH3e», «[1aBHbIE
HaIpaBJICHUS IBOITIOLUNY, «O0IIHE 3aKOHOMEPHOCTH IBOTIOLIUI.

O6opynoBaHue: KOJUICKIIMH, TepOapuu, MYJSDKA HMCKOTAEMBIX OCTaTKOB
OpraHW3MOB, MYJISIKU TOMOJIOTHYHBIX, AHAJOTUYHBIX, PYJAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJIJIEKIITUU HACEKOMBIX.

Tema 4. Ilpoucxoxaenne U pa3BuTHE )KU3HU HA 3emJie

HayuHnble rumore3pl MNPOUCXOXKACHUS KU3HM Ha 3emiie. AOUOTEHE3 H
naHcrnepmusi. JJoHayuHble TPEACTaBICHUS O 3aPOXKICHUU KU3HU (KpEallMOHU3M).
['MnoTe3a MOCTOSHHOTO CaMO3apOXKIAEHHUS )KU3HU U €€ OIpOoBEpKEHUE onbiTamu .
Penu, JI. Cniannanuanu, JI. I1actepa. [IpoucxosxieHne >xu3Hu U aCTPOOHOJIOTHSI.

OcHOBHBIE JTaIlbl HEOPTraHU4ECKON 3BOJIIOLIAM. IlimanerapHas
(reosoruueckas) HSBOJIONUSA. XHMHYECKas dSBOIIONUSA. AOHOTCHHBIM CHHTE3
opraHnyeckux BeniectB W3 Heopranuudeckux. Ompir C. Mumiepa u I'. IOpu.
OO6pa3zoBanue mnonaumepoB u3 MoHomepoB. KoamepBarnas runoreza A. .
OmnapuHa, runortesa nepBuyHoro OynboHa JIx. XonaeitHa, reHeTuueckas Turmoresa
I'. Ménnepa. Pubo3umsl (T. Yek) um runoreza «wmupa PHK» V. TI'mnGepra.
dopmupoBaHHE MEMOPAH U BOSHUKHOBEHNE MTPOTOKIICTKH.

HUctopuss 3emnn U MeroAbl €€ wu3ydyeHus. lckomaemble OpraHu4ecKue
octatku. ['eoxpoHonoruss u e€ wmeronbl. OTHOCUTENbHAsT U aOCOJIIOTHAs
reoxpoHosiorus. ['eoxpoHosiorudyeckast mKasna: 30Hbl, 3Pbl, IEPUOIbI, ITTOXHU.



Hauanbnble s3Tanbel opraHndeckord »Boaouud. [losgBiaeHne u 3BOIOLUA
HEPBBIX KJIETOK. DBOJIOLUS MeTaboiu3Ma. BO3HMKHOBEHHE NEPBBIX 3KOCHCTEM.
CoBpemMeHHbIe MUKPOOHBIE OMOTIIEHKN KaK aHAJIOT MEepPBbIX HAa 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaprOTHl M DyKapuOTHI.

[TpoucxoxeHue 3ykapuoT (CUMOMOreHe3). DBOIIOIMOHHOE MPOUCXOKIACHUE
BUpPYCOB. [IponcxoxaeHne MHOTOKIETOYHBIX OpPraHW3MOB. BO3HUKHOBEHUE
OCHOBHBIX I'PYHIT MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE ATallbl 3BOJIONUU BbICHIMX pacTeHUu. OCHOBHBIE apOMOpPGO3bI
pacrenuii. Bpixon pacrenud Ha cymy. llosBiieHue CIOpPOBBIX pacTeHUN U
3aBoeBanne umu cymu. CemeHHble pacTeHus. lIpoMcxoxaeHne NIBETKOBBIX
pacTeHUN.

OCHOBHbIE 3Tambl 3BOJIIOLHUU KUBOTHOTO MHpa. OCHOBHBIE apoMOp(O3bI
KUBOTHBIX. BeHnckas ¢ayna. KeMOpuiickuii B3pbIB — IMOSBICHHE COBPEMEHHBIX
TumnoB. IlepBbie XOpnoBbIE )KUBOTHBIE. JKU3HP B BOJE. DBOJIOIUSA MO3BOHOYHBIX.
[Ipoucxoxnenne ampuobuii u pentwinil. [IpoucxoxnaeHne MICKONUTAOMINX U
ntun. Ilpunnun kmoueBoro apomopdoza. OcBoeHue OECIO3BOHOYHBIMH U
MMO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

PasButre ku3HM Ha 3emie IO dpaM M MEepUofaM: apxeu, MPOTEPO30i,
najaeo3ou, Me3030M, KaifHo3oi. OOm@as XxapakTepucTuka KiuMmMata U
TEOJIOTHYECKUX MPOLECCOB. llosBIIEHHE M pacuBET XapaKTEPHBIX OPTaHU3MOB.
VYrneoOpa3oBaHue: €ro yCIOBUS U BIMSHHUE HA Ta30BbIN COCTaB aTMOC(HEPHI.

MaccoBble BBIMUPAHHUSI — SKOJIOTMYECKHE KPHU3UCHI Mpouuioro. [IpuunHer u
CJIECTBUS MAacCOBBIX BbIMHUpaHHN. COBPEMEHHBIM IKOJIOTMYECKUH KPHU3HUC, €T0
ocobenHnoctu. [Ipobnema coxpanenus: 6nopaznooOpaszusi Ha 3emIie.

CoBpemeHHasi cucTeMa OpraHM4ecKoro mupa. [IpuHIUIBE Kiaccupukanum
opranu3mMoB. OCHOBHbIE CHCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JemoHcTpanuu

[Toptpetsr: ®@. Penu, JI. Cnamnanuanu, JI. Ilacrep, . . Meunukos, A. .
Omnapun, JIx. Xonaeun, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmauupl u cxemsl: «Cxema onbita @. Penny, «Cxema omnbita JI. [TacTepa mo
M3YUYEHHUIO CaMO3apoKIeHUs Ku3HuW», «Cxema ombita C. Mwmmiepa, I'. FOpuy,
«JTampl  HEOPraHWYECKOW  HJBONMOUUW»,  «['€oXpoHOJIOrMYecKass  IIKaay,
«HauanbpHble 3Tanbl OpraHUYecKor IBONOIUNY, «CxeMa 00pa3oBaHMs 3YKAPUOT
nyTéM cumoOuoreHesza», «Cucrema XUBOM npupoab», «CTpoeHUE BUPYCAY,
«Apomopdossl  pactenuit»y, «PuHHOGUTHY, «OTHOKIECTOYHBIE BOIAOPOCIINY,
«MHoOroknerounsie Boaopocian», «Mxwuy», «llamoporHukn», «l'onocemMeHHbIE
pactenus», «Opranbl IBETKOBBIX pacTeHui», «(Cxema pa3BUTHS KUBOTHOTO
Mupa», «ApomMopdo3bl KUBOTHBIX», «lIpocteitmuey, «KuieuHOmoaoCTHBIE,
«ITnockue YepBUY, «Ynenucronoruey, «PBIOBIY, «3eMHOBOJIHBICY,



«IIpecmbikaromuecs», «lItuupy, «Mnekonuraromue», «Pa3Buthe Xu3HM B
apxenckou spe», «Pa3Burhe )KU3HU B MPOTEPO3OMCKOMN 3pe», «Pa3Burre KU3HU B
[aJIE030MCKOM 3pey, «Pa3BuTHe )KU3HU B ME3030MCKOM dpe», «Pa3BUTHE KU3HU B
KalHO30MCKOM 3pe», « COBpEMEHHASI CUCTEMA OPTAHUYECKOTO MUPaY.

O6opynoBaHue: repOapuu pacTEHUM Pa3IUYHBIX OTACJOB, KOJUICKIUU
HAaCEKOMBIX, BJIAKHBIE MPENapaThl KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUH
WUITIOKOXKHX, CKEJIEThl IMO3BOHOYHBIX JKMBOTHBIX, Yyuesla IITHI[ W 3BEpEW,
KOJUIEKIIMM OKAMEHEJIOCTEMN, IOJE3HBIX HCKOMAEMBbIX, MYJSDKH OPTraHUYEeCKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHas  sadoparopHass  padora «MopnenupoBaHUME — ONIBITOB
Mumnnepa—tOpu 1o n3y4eHn0 abMOTEeHHOTO CUHTE3a OPTaHUYECKUX COCTMHCHHUH B
NEPBUYHOM aTMochepey.

JlabopaTtopnass pabGora «/I3yyeHue MU ONHCAaHUE MCKONAEMBIX OCTATKOB
JIPEBHUX OPTraHU3MOB).

IIpakTnueckas padora «l/3yyeHue OCOOEHHOCTEW CTPOEHUS PACTEHHI
Pa3HBIX OTAEIOBY.

IIpakTnyeckas padora «/3yyeHue ocoOOEHHOCTEN CTPOEHUS MTO3BOHOUYHBIX
YKUBOTHBIX).

Tema 5. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIIOTeHe3

Paznensl u 3agaum aHTpONoaoruu. MeTo1bl aHTPOIOJIOTUH.

CraHoBiieHHE TPEACTABICHUN O MPOUCXOXKJCHHHM YeJIOBEKa. PenurunosHble
B033peHus. COBpEMEHHbBIE HAYYHBIE TEOPUH.

CX0aCcTBO 4enoBeKa € )KMBOTHBIMU. CUCTEMATUUECKOE MOJIOKEHUE YEJIOBEKA.
CBumerenbcTBa  CXOJACTBA  YEIOBEKAa C  KUBOTHBIMHU:  CPaBHUTEJIBHO-
MopdoJioruyeckue, AMOPHOJIOTUYECKHE, (bH3H0JIOr0-OMOXUMHYECKHE,
noBesieHueckue. OTan4ust 4enoBeka OT )KMBOTHBIX. [IpAMOX0XKIeHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE roJOBHOrO MO3ra U BTOPOW CUTHAJIBHOU
CHUCTEMBI.

JIBrxymiue cuiibl ((pakTopbl) aHTPOINOreHe3a: OMOJIOrMYECKUE, COLIMANIbHBIE.
CooTHoIlIeHNE OMOJIOTUYECKUX M COUATBLHBIX (DAKTOPOB B aHTPOIIOTCHESE.

OcCHOBHBIE CTaJMM aHTpoIoreHe3a. PanHue 4YenoBeKOOOpa3HbIEe O00E3bSHBI
(IPOKOHCYJIBI) U PaHHUE MMOHTUIBI — O0IIHE MTPEJKHU YeTOBEKOOOPA3HBIX 00€3bsH U
T0/iel. ABCTPAJIONIUTEKU — JIBYHOTHE MPEIKHU JoAeh. YenoBeK yMenblil, epBbIe
W3TOTOBJICHUS OpyAul TpyzAa. YemoBeKk NMpAMOXOASANIMN U MEPBBIM BBIXOJ JOJACH
3a  mpenensl  Adpukn. YenoBexk reWmenbOeprckuii — 0OOmMUNA  TPEIOK
HEAHJEPTAIBCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOro. YelloBeK HeaHAepTalbCKUN
KaKk BHJI JIIOJIEM XOJOJHOTO KinumaTa. YenoBeK pa3yMHBI COBPEMEHHOTO THIIA,
JIEHUCOBCKHMI 4YEJIOBEK, OCBOCHHME KOHTMHEHTOB 3a mpeaenaMu AQpUKH.
[TanieoreneTrka v MajieOreHOMUKA.



OBOMIONHST COBPEMEHHOTO 4elloBeKa. EcTecTBeHHBIH OTOOp B MOMYJISIHIX
yeroBeka. MyTanMoHHBIN Tiporiecc U moiaumopdusm. I[lomynsmmroHHbIE BOJHBI,
npeiid reHoB, murpauus U «d3(pQexT ocHoBaTeNs» B MOIMYJISIHUAX COBPEMEHHOIO
YEJI0BEKA.

Yenoseueckue pacel. Ilonarue o pace. bomplume pacel: €BpOnEOUHAs
(eBpasmiickasi),  aBCTpajO-HErpoujHas  (PKBATOpUAJbHAs),  MOHTOJOUAHAsS
(a3maTcko-amMepuKaHcKas). Bpems M myTu paccelleHHs 4YelnoBeKa IO IUIaHETe.
EnuHcTBO  4yenoBeueckux — pac. HayuHas  HECOCTOATENBHOCTH — pacu3Ma.
[IprcnocoONeHHOCTh YeoBEKa K pa3HbIM YCJIOBHUSIM OKpYXKAlOIIeH Cpebl.
BnusHue reorpadguueckoil cpeapl M apeiipa reHOB Ha MOP(OJOTHI0 U
(U3HOTIOTHIO YeIOBEKA.

MexauciuuIuinHapHble  MeToAbl B (u3uYeckor  (OMOJOTHYECKON)
aHTPOMOJIOTHHU.  DBOJIOLMOHHAS  AHTPOINOJOTHS U MAJ€0aHTPOMOJIOTHUS
YEJIOBEYECKUX NOMYJIAIUN. broconuanbHble UCCIEAOBAaHUSA MPUPOABI YEIOBEKA.
HccnenoBanne KO3BOIIOLMH OMOIOITMYECKOT0 U COLMATIBLHOIO B YEJIOBEKE.

JdeMoHCTpanuu

[Toptpetsr: Y. HapBuHn, JI. Jluku, A. 5. Porunckui, M. M. I'epacumos.

Tabnuupl u cxembl: «MeToJIbl aHTPONOJOTUNY, «[ 0JJOBHOM MO3T UeTOBEKaY,
«YenoBekooOpa3Hbie 00€3biAHb», «CKeNeT dYeloBeKa M CKelleT IIMMIIaH3e»,
«PynumeHThI 1 aTaBu3MbD), «/IBHKyIIME CHIIBI aHTPOIIOTEHE3A», « DBOJIFOLIMOHHOE
JIpeBO  4eloBeKa», «ABcTpamonutek», «UYenoBek  ymensiit», «Yenosek
NpAMOXOISIINIY, «/leHncoBckuil yenoek» «Heanaepranbupb», «KpoMaHbOHIIBDY,
«IIpenku yenoBeka», «ITamnbl IBOJTIOLNHN YEIIOBEKa», «Packl uemoBekay.

OOopynoBaHue: MYJSDKM — OKaMEHENOCTeH, NPEeAMETOB MaTepualibHOU
KyJIbTYphl ~TPEAKOB 4YeNOBeKa, penpoaykiuu (pororpadmm) xapTuH C
MUQPOIIOTUYECKUMU U OMOJIEHCKUMH CIOKETaMH  TPOUCXOXKACHUS YeNOBEKa,
dboTorpaduu Haxo0/I0K KCKOMAEMBIX OCTATKOB UEJIOBEKA, CKEJIET YeTIOBEKa, MOJIETh
yeperna 4YeJOoBeKa W 4epena IIMMIIaH3€, MOJIENb KHUCTH YEJIOBEKA M KHUCTHU
LIMMIIaH3€, MOJEJIH TOPCa IPEAKOB YEJIOBEKA.

JlabopaTtopnass padGora «V3ydyeHme O0COOCHHOCTEH CTpOEHUs CKeJleTa
YEJIOBEKA, CBSI3AHHBIX C MPSAMOXO0XKICHUEM.

IIpakTHueckas padora «/3yyeHre F3KOJTOTMUECKUX aJanTalui YeTOBEKay.

Tema 6. Jxkosorus — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB U
HAAOPraHM3MEHHBbIX CHCTEM € OKPY KaKoUle cpeaoi

3apoxaeHue u pa3BUTHE dKojoruu B Tpyaax A. ['ymGonsara, K. @. Pynbe,
H. A. CesepioBa, 2. I'ekkens, A. Tencnu, B. H. CykauéBa. Pazgensl u 3amauu
9KO0J0TUH. CBSI3b SKOJIOTUU C APYTUMH HAYKaMHU.



Meroasl skosoruu. IloseBbie HaOMOEHUS. DKCHEPUMEHTHI B DKOJIOTHU:
OpUPOAHBIE U JlabopaTopHble. MoOJenupoBaHUEe B HKOJIOTUU. MOHUTOPHUHT
OKPY’KaroIIeH Cpeibl: JIOKAIbHBIN, pErHOHATBHBIN U TJI00aIBHBIH.

3HaueHWe DKOJOTMYECKUX 3HAHUM JUIA  4YeJIOBEKA. OKOJIOTMUECKOE
MHPOBO33pPEHME KaK OCHOBA CBS3€M 4YesnoBedecTBa ¢ Npupogoi. dopmupoBaHue
DKOJIOTUYECKOM KYJIBTYPbI U 3KOJIOTHYECKOW TPAMOTHOCTH HACEJICHUA.

JdeMoHCTpanuu

[Toptpetsi: A. I'ym6onbar, K. ®@. Pynbe, H. A. Cesepios, J. ['ekkens, A.
Tencin, B. H. Cykaués.

Tabmuiel 1 cxembl: «Pa3genbl skomorum», «MeTomsl skonorum», «Cxema
MOHUTOPHUHTA OKPYKAOLIEH CPEIbD».

JlaGopaTopHas padora «3yuyenne METOJ0B AKOJIOTUYECKUX
UCCIIEOBAHUID.

Tema 7. Opranusmsl 4 cpeaa OOUTAHUSA

OKkonornyeckue (hakTopbl U 3aKOHOMEPHOCTH uX nercTBus. Kimaccudukanms
IKOJIOTHYECKUX (HaKTOPOB: aOMOTHYECKHE, OMOTHYECKHUE, aHTpororeHHsie. O0mme
3aKOHOMEPHOCTH JEHCTBUA 3Koyiornueckux ¢akropos. IIpaBuno munumyma (K.
[Mnpenrens, 0. JInbux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHu3MBI.

Abuotnueckue ¢akropel. CBeT Kak »Konorudeckuil (akrtop. JleilcTBue
pPa3HBIX YYaCTKOB COJHEYHOTO CIIEKTpa Ha OPraHU3Mbl. JKOJOTMYECKUE TPYMIIbI
pacTeHHMil M >KUBOTHBIX [0 OTHOLICHUIO K cBeTy. CHUrHaibHass pojb CBETa.
DoTonepruoan3M.

Temneparypa kak skonoruueckuid (akrtop. JleiicTBue TemmepaTypbl Ha
opraHu3Mbl. [loMKUIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTAHU3MBI.

Bnaxuocts kak skonormdeckuil ¢akrtop. I[lpucmocoOneHusi pacteHuii K
nojJiep>kKaHuio BojHOro Oananca. Knaccudukanus pacTeHUN MO OTHOIICHUIO K
Bojie. [Ipucnocobienns >KUBOTHBIX K U3BMEHEHUIO BOJHOTO PEXKUMA.

Cpenpl oOuTaHUs OPraHW3MOB: BOJHAs, HAa3€MHO-BO3IYIIHAS, MOYBCHHAS,
rIyOMHHAasT  TOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  DHU3UKO-XUMUYECKUE
0COOEHHOCTH cpell oOuTaHusi opranu3mMoB. [IpucnocoOieHuss OpraHusmMoB K
JKU3HU B Pa3HbIX CpeJiax.

buonornueckue putmbl. BHemHue u BHyTpeHHUE PUTMBI. CyTOYHBIE H
roaudHble pUTMBIL. [IprcnocOOIEHHOCTh OPraHU3MOB K CE30HHBIM W3MEHEHHSIM
YCJIOBUM KU3HMU.

Kuznennoie ¢opmbl opraHusmoB. I[loHarne o Jku3HEHHOW opme.
’Kuznennbie POpMBI pacTEHUMN: 1epEBbs, KYCTApHUKHU, KYCTApHUUYKH, MHOTOJIETHUE



TpaBbl, ONHOJICTHHE TpaBbl. JKW3HEHHBIE (POPMBI KUBOTHBIX: THUIPOOUOHTHI,
reo0MOHTHI, a3pOOMOHTHI. OCOOCHHOCTH CTpOEHUS U 00pa3a KU3HH.

buotnueckue bakTopHI. Bunbr OMOTHYECKUX B3aNMOJIENCTBUMN:
KOHKYPEHIIUS, XUIHUYECTBO, cUMOM03 U ero ¢opmel. [lapazutusm, koomneparus,
MYTyaJu3M, KOMMEHCaIN3M (KBapTUPAHTCTBO, HaxjaeOHuuecTBO). Herpoduueckue
B3auMoJeicTBUs  (Tommueckue,  (Qopudeckue, (Qabpuueckue). 3HaUCHUE
OMOTUYECKUX B3aUMOJCUCTBUN JUIsl CYIIECTBOBAHHS OpPraHU3MOB B Cpeie
obutanus. [IpyHIIUTT KOHKYPEHTHOTO UCKITIOYESHHUSI.

JleMoHCcTpaLumn

Tabmuupl U cxembl: «Okonorudyeckue @axrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKHE TPYIIIbI )KUBOTHBIX MO OTHOIICHHIO K CBETY», « TermnoKpoBHBIE
KUBOTHBIE», «XOJOJHOKPOBHBIE 3>KUBOTHBIE», «DHU3MONOTHYECKUE aJanTanuu
KUBOTHBIX», «Cpenbl O0OWTaHHS OpraHuU3MOB», «bHOJOrHYecCKue PUTMBDY,
«Kuznennoie  QopMmbl  pacTeHuit», <« KuszHeHHble  (HOPMBI  KUBOTHBIXY,
«IKOCUCTEMA MIMPOKOJIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenu
NUTaHHUS), «XHIMHAYeCTBO», «llapasutusm», «KoHkypeHmus», «CumMOno3y,
«KoMMeHcanuzm.

O6opynoBaHue: repOapuud pPacTeHUM W JKUBOTHBIX, MPUCIIOCOOJEHHBIX K
BIUSHUIO Pa3IUYHbIX SKOJOTUYECKUX (PAKTOpOB, repdapuu CBETOJIIOOUBBIX,
TEHEIOOMBBIX M TEHEBBIHOCIMBBIX PACTCHUHN, CBETOJIIOOUBBIC, TEHEIIOOUBBIC U
TEHEBBIHOCIIUBBIC KOMHATHBIE PACTCHUSI, TepOapuu M KOJUICKIINH TETUIOIOOUBBIX,
3UMOCTOMKHX, MOPO30YyCTOWYUBBIX pACTEHUM, Uydesa MTHUIl U 3Bepel, repbapuu
pacTeHul, OTHOCSAIIMXCA K rurpoduraM, kcepopuram, Me3opuTaM, KOMHATHBIE
pacTeHUsl JaHHBIX TPYIIN, KOJUICKIUU >KUBOTHBIX, OOUTAIONIUX B Pa3HbIX Cpeaax,
repbapuri M KOJUJIGKIIMM PACTEHUHM U IKUBOTHBIX, OOJIAalONIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM H3MEHEHUSIM YCIOBUM JKM3HHU, repdapuu u
KOJUICKIIUU PACTEHHM M >KUBOTHBIX PA3IMYHBIX KU3HEHHBIX (POPM, KOJUICKIIUU
YKUBOTHBIX, YUACTBYIOIIUX B PA3IMYHBIX OMOTUYECKUX B3aUMOJICHCTBUSIX.

JlabopaTopnass paGora «BblsBiIeHUE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIUSIHUIO CBETA.

JlabopaTtopnass pabora «BbIsBIeHHE MPUCTOCOOTICHUN OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlabopaTopHasi paGora «AHATOMHYECKHE OCOOCHHOCTH pACTCHUN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Ikos10rust BUJA0B U NOMYJISIIM M

OKOJIOTUYECKHE  XAPAKTEPUCTUKU  TOIMYJISLHH. [Tonmynsimuss ~ Kak
Ouosnoruyeckas cucreMa. Posib HEOAHOPOAHOCTH Cpelibl, (pru3ndecKux O6apbepoB U
0COOCHHOCTEM OMoI0oruM BUAOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOU CTPYKTYpPHI
nonyysiuid. OCHOBHBIE TIOKa3aTeIW MOMYJISIIUU: YUCIEHHOCTb, IUIOTHOCTb,



BO3pAaCTHas M TOJIOBAasl CTPYKTypa, POXKIAAEMOCTb, IPHUPOCT, TEMII POCTa,
CMEpPTHOCTb, MUT'PALIUSL.

DKkosioruyeckas CTpykrypa nomnyiasund. OueHKa YUCIEHHOCTU MOITYJISLIHH.
JlnHamuka nomyssanuu U e€ peryiisnusa. buoThdeckuil nmoTeHIMan IOIYJIALUH.
MopaenupoBaHue JUHAMHUKHU NOMyJsiuuK. KpuBble pocTa YMCIEHHOCTH MOIYJISLUN.
KpuBbie BbDKHBaHUS. Perynsius YWCICHHOCTH TMOMYJISAIUNA: POJIb (DAKTOPOB,
3aBUCSIINX U HE 3aBUCSALIMX OT INIOTHOCTH. DKOJIOTMYECKUE CTPATETUU BUJIOB (I- U
K-ctparerun).

[Tonsitue 00 skonormueckoil Huiie Bujaa. MectooOutanue. MHoromepHas
Mozens dkosormdueckon HumM Jx.M. XatumHcona. Pa3zmepsl skosormdeckon
Hu. [loTeHumnanpHas U peanu3oBaHHAs HUILU.

Bun kak cucrema nomynsuuid. Apeansl BUIOB. Buabl M HX >KU3HEHHBIE
CTpaTeruu. JKOJOTMYECKUE SKBUBAICHTHI.

3aKOHOMEpPHOCTUM TOBEJEHHUS W MUrpauuid >KUBOTHBIX. buosiormueckue
VMHBA3UU YyKEPOJHBIX BUJIOB.

JdeMoHCTpanuu

[Toptper: Hx. M. XaTuynHCOH.

Tabmuubl W cxembl: «JKOJOTHYECKUE XApAKTEPUCTUKU MOMYJIALUNY,
«IIpocTpaHcTBEHHas  CcTpykTypa  nonyysiqum», «Bo3pacTHble  nupaMubl
nonyysiqun», «CKOpPOCTh  3aceleHusi IOBEPXHOCTH 3eMJM  Pa3InYHBIMU
opranuzMamMmn», «Mogeib 3kosiorndeckoit Hummu [x. M. XatuuHconay.

Oo6opynoBanue: repbapuu pacTeHHM, KOJUIEKIIUN KUBOTHBIX.

JlabopaTopnasi pabora  «lIpucnocoOieHus ceMssH  pacTeHHH K
PACCETICHUION.

Tema 9. JK0JI0rHA COOOIECTB. JKOJOIrHYECKHE CHCTEMBI.

CooOmiecTBa opraHu3MoB. buorneHo3 u ero crpykrypa. CBs3u MexAy
OpraHu3MaMu B OHMOIIEHO3E.

Dxocucrema kak oTkpbiTas cuctema (A. Jx. Tencnu). OyHKIMOHATBHBIE
OJIOKH OpPraHM3MOB B JKOCHUCTEME: MPOAYLEHTbl, KOHCYMEHTBI, PEAYLICHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue mnenu u ceTd. AOHMOTHUECKHE OJOKHU
skocucteM. [1ouBbI 1 Wbl B 3KOcHcTeMax. KpyroBopoT BEIIECTB U TOTOK 3HEPTUU
B OKOCHCTEME.

OcHOBHbIE  TIOKa3aTelIu  dAKOCHCTEMBI. buomacca u  mpoaykuus.
DKOJIOTUYECKHE MUPAMUJIBI UUCET, OMOMACChI U SHEPTHH.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Daykmyayuu.
HampaBieHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykieccuu. [lepBuunbie u
BTOPUYHBIE CYKIIECCUM W HUX TNPUYMHBL. AHTPONOT€HHBIE BO3JCHCTBUSA HA
cykueccuu. KiimmakcHoe coobuiectBo. buopaznooOpasue u noiHoTa KpyroBopoTa
BEILECTB — OCHOBA YCTOWYMBOCTU COOOIIECTB.



[TpupoaHbIe SKOCUCTEMBI. JKOcucmembl 03Ep U pek. IKocucmemvl mMopeti u
oKeano8. Ixocucmemvl MYHOP, 1eCo8, Cmenell, nyCmbitb.

AHTPONOreHHBIE HIKOCUCTEMBI. ATpPOIKOCUCTEMA. ATrpoLeH03. Paznuuus
MEXIy aHTPOIIOTCHHBIMH U MPUPOTHBIMHU YKOCUCTEMaMHU.

YpboskocucremMbl. OCHOBHBIE KOMITOHEHTHI ypOodskocucteM. [ opojckas
dbnopa u dayna. CuHaHTpomm3alus TOPOACKON ¢ayHbl. buonormyeckoe u
X03STUCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBHI OPraHW3MOB B
skocuctemax. Ponv kackadnoco 3gpgexma u 6ud08-30upukamopos (Kirouesvix
61008) 8 pynkyuonuposanuu dxocucmem. IlepeHOC PHEPTUU U BEIIECTB MEXKIY
CMEKHBIMU SKOCUCTEMaMHU. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIUN U 3KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanusmuol 8030elicmeus 3aepA3HeHUll pPa3HbIX Munos Ha
CYOOP2aHUZMEHHOM, OP2AHUSMEHHOM, NONYJIAYUOHHOM U IKOCUCEMHOM YPOBHSX,
OCHOBbl ~ 9KOJI02UHEeCKO20  HOPMUPOBAHUS — AHMPONOSEHHO20  B030€UCMEUs.
MeTo1010THs MOHUTOPUHTA €CTECTBEHHBIX U aHTPOITOTEHHBIX 9KOCHCTEM.

JdemoHncTpanuu
[Toptper: A. JIx. Tencnn.
Tabmumet  u cxembl:  «CTpykTtypa  OmoOIleHO3a»,  «DKOCHUCTEMA

HIMPOKOJUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHAIbHBIC
TpYINIbl OPraHU3MOB B 3KOcUCTEME», «KpyroBopoT BEIIECTB B 3KOCHUCTEMEM,
«llenu nutanus (macTOUIHAS, JETPUTHAS)», « DKOJIIOTHUECKAs MUPAMUJIa YUCEID,
«IJKonoruyeckas nupamuja OMOMacchDy, «IKOJOTHYECKAs] MUpamMuaa SHEPTrUn»,
«O0pazoBanue OosoTa», «llepBuuHas cykueccus», «BoccTaHoBIIEHHE Jeca Mocie
noxapa», «JKocucrema 03epa», «ArpoueHo3», «KpyroBopoT BEIIECTB M MOTOK
DHEPTUU B arporieHo3ey», «[Ipumepsr ypoboskocuctem.

O6opynoBanue: repbapuu pacTeHUM, KOJUIEKIIUU HACEKOMBIX, Uydelia MTHIL U
3Bepe, repOapuu KyJIbTYPHBIX U JUKOPACTYIINX PACTCHUH, aKBApUYM KaK MOJICTb
HKOCUCTEMBI.

IIpakTnyeckas padora «/3ydenne u onucanue ypo0o3KOCHUCTEMBD.

JlabopaTtopnass padora «M3yueHue pazHooOpazusi MEJIKHUX TMOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX IKOCUCTEMAX).

IKCKYypcHs «DKCKypCcHsl B TUIIUYHBIN OuoreoneHo3 (B qyOpaBy, Oepe3HsK,
€JIbHUK, Ha CYXOJO0JIbHBIN UM TIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYypcusi «IJKCKypCcUs B arposKocuctemy (Ha Moje WM B TEIIMYHOE
XO35UCTBO)».

Tema 10. buocgepa — riodanbHas IKocUcTEMA

buocdepa — oOumiennanerapHas 000J04Kka 3eMIIM, T/I€ CYIIECTBYET WIH
CyIIIECTBOBaJIA XKW3Hb. Pa3zBuTHe mpejacTaBieHuii o ouochepe B Tpyaax J. 3rocca.



Yuenne B. U. Bepranckoro o 6uochepe. O6mactu 6uochepst u e€ cocras. JKupoe
BEIIECTBO Ouochepsl u ero PyHKIUH.

3akoHOMEpHOCTH cyiiecTBoBaHus Ouochepsl. OcobeHHOCTH OMochephl Kak
ri1I00aIbHOM 3K0cHCcTeMbl. JluHamMuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BELIECTB U OMOreoXMMHUYECKUE LUKIIbI (YIiiepoja, a30oTta). PUTMUYHOCTD SIBIECHUMN
B Ouocdepe.

3oHanbHOCTE OmMocdepsl. Ilonarne o Omome. OCHOBHBIC OHOMBI CYIIH:
TyH/Ipa, XBOMHBIE Jieca, CMEIIaHHbIE U IMIHUPOKOIUCTBEHHBIE Jieca, CTEIH, CABAHHBI,
MyCTBIHU, TPONTUYECKHE JIeCa, BEICOKOTOPhs. KiuMar, pacTUTEIbLHBIN U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa 1 QyHKIHS )KHUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHITHAA U
onochepHbIx QyHKITHI.

JdemoHcTpanuu

[Toptpetsl: B. 1. Bepuanckuit, 9. 3rocc.

Tabmuubr 1 cxembl: «l'eocdepsl 3emnm», «KpyroBopoT azora B mpupome»,
«KpyroBopot yrinepoga B mpupone», «KpyroBopor kuciopoga B IPHUPOJE»,
«KpyroBopoT Boabl B mpupozae», «OcHOBHbIE OMOMBI cyminy, «KinnMaruueckue
nosica 3emnm», «TyHapay», «Talra», «Cmemanubii aec», «LInpokoaInCcTBEHHBIM
necy», «Crenby, «CaBanHay, «IlycToiHsy, « Tponuueckuil gec.

O6opynoBaHue: repbapuu pacTeHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnoBek U OKpy:kaw0Inas cpeaa

DKOJIOTUUECKHEe KPHU3UChl M MX NpUYUHBL. Bo3nelcTBue dYenoBeka Ha
ouochepy. 3arps3HeHue BO3AYIMIHOM cpenbl. OxpaHa Bo3ayxa. 3arpsi3HEHHUE
BOJIHOW cpenbl. OxpaHa BOJHBIX pecypcoB. Pa3pymenne mnousbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHne KauMmara.

AHTpOIIOr€HHOE BO3/ICHCTBUE HA PACTUTENbHBIA M KUBOTHBIA Mup. OxpaHa
pPacCTUTENIBHOTO U KUBOTHOrO MHpa. OCHOBHBIE MNPHUHIUIIBI OXPAaHbI MPUPOJIBI.
Kpacubsie kHuru. Oco0o oxpansembie mpupojansie Tepputopun (OOIIT).
boranndeckue casibl ¥ 300J10THYECKUE TTAPKH.

OCHOBHbBIE TPHUHIUIIBI YCTONYMBOIO PA3BUTHUSI YEJIOBEYECTBA U MPUPOJBI.
PanvonanbHO€  MPUPOJONONB30BAaHME M COXpaHEHHE  OMOJOTHYECKOTO
pazHooOpasus 3emuu. OOmKME 3aKOHOMEPHOCTH TJIOOQIBHBIX JKOJIOTHYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3UCA U €0 BEPOSITHBIE TTOCIICICTBUSI.

Pa3Butrie METOJIOB MOHHUTOPUHTA PA3BUTHUS OMACHBIX TEXHOTCHHBIX
nporieccoB. Cucmemmuble ucciedosanus nepexooa K pecypcocbepezaiowei u
KOHKYDEeHmOocnocoonou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcui.
Hayuonanvnvie ungopmayuonnvie cucmemvl, obecneuusaiowue 00CmMyn K
uHgopmayuu No COCMOAHUIO OMOENbHLIX U008 u dKkocucmem. (OCHOBbI



9Kopeadburumayuu dKocucmem U Ccnocooos 060pvOvLl ¢ OUONOBDPENHCOCHUIMU.
Pexoncmpyrkyus mopckux u HazemHvIx IKOCUCTEM.

JdemoHcTpanuu

Tabmuubr W cxembl:  «3arpsizHeHHe  atMocepb»,  «3arps3HEHHE
ruapocdepsl», «3arps3HeHue nouBb», «llapHukoBblii  3ddexT», «Ocobo
OXpaHsieMble PUPOJIHBIE TEPPUTOPUNY», «MOAEIN YIIPABISIEMOTO MUPAY.
O6opynoBanue: ¢oTorpapuu OXpaHSEMbIX PACTCHHA M KUBOTHBIX KpacHoi
kHuru Pocculickon @enepanun, KpacHoOWM KHUTH pETHOHA.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 110
BNOJIOI'MA HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnmuBaeT TpeOOBaHMS K pe3yibTaTaM OCBOCHUS
OoOy4YarolmuUMHCsL TMPOrpaMM CpefaHero oOmiero o0pa3oBaHUs: JUYHOCTHEIE,
METaInpeIMETHBIC U TIPEIMETHEIE.

B cTpykType TMYHOCTHBIX PE3yJIbTaTOB OCBOCHHS MPOTPaMMBbI IO OHMOJIOTHH
BBIJICJICHBI CIEAYIOIINE COCTABIISIONIUE: OCO3HAHME O00YyYaroUUMUCS POCCUNUCKON
IpaXIaHCKON HIEHTUIHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITCIIBHOCTH
U CaMOONPEACNICHUIO, Haiuuue Mmomusayuu K OOy4eHUIO  OWOJIOTHH,
yeneHanpasienHoe pazeumue BHYTPEHHUX YOEKICHUN JIMYHOCTH HA OCHOBE
KITFOUEBBIX IICHHOCTEM M MCTOPUYECKUX TPATUIUN Pa3BUTHUS OMOIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YUYAIOIIMXCS PYKOBOJICTBOBATHCS B CBOECH
NEATETHPHOCTH I[EHHOCTHO-CMBICIIOBBIMA  YCTAHOBKAMH, TIPUCYIIMMH CHCTEME
OMOJOrMYEeCKOro  O00pa3OBaHUS, HaAluyue  NpABOCO3HAHUA  SKOJIOTUYECKON
KYJBTYPBI, CHOCOOHOCMU CMABUMb TIETTU U CTPOUTH KU3HECHHBIC TUTAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOSHUS MPOTPaAMMBbI MO0 OMOJIOTHH JTOCTHUTAIOTCS
B CIMHCTBE Y4YeOHOW M BOCHUTATEIHHOM JCSATEIBHOCTH B COOTBETCTBUU C
TPaJMIIMOHHBIMU POCCUHCKUMH COIIMOKYJIBTYPHBIMU, HCTOPUYCCKUMHU U TYXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMHU, MPUHSATHIMU B OOIIECTBE IMpaBUJIaMU U HOpPMaMH
MOBEJCHUSI W CIOCOOCTBYIOT TIpOIlecCaM CaMOIIO3HAHMS, CAMOBOCIIMTAHHS U
CaMOpa3BUTHUS, PA3BUTHS BHYTPEHHEH MO3WLMU JUYHOCTH, MATPUOTHU3MA H
YBaXEHUS K 3aKOHY W IMPABOIOPSJIKY, YEIOBEKY TpyJa U CTapIiieMy ITOKOJICHHIO,
B3aMMHOTO YBa)KCHHS, OCPEKHOTO OTHOIICHHS K KYyJbTYPHOMY HACICIUI0 U
TpaJHMIHMsIM MHOTOHAIIMOHATLHOTO Hapoaa Poccuiickoit deneparuu, mpupoae U
OKpYXKaroLIeH cpele.

JIndHOCTHBIE pe3yJbTaThl OCBOCHMS YyueOHoro mpenmera «buomorusy»
JOJDKHBI OTPakaTh TOTOBHOCTh M CIIOCOOHOCTh O0YYArOIIMXCS PYKOBOACTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX
OpUEHTAIlN{, TO3UTHBHBIX BHYTPEHHUX  YOCKIECHUW, COOTBETCTBYIOIIUX
TPAJUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIeCTBa, PACHIUPEHHE >KHU3HEHHOTO
OTIbITA W OTBITA JESITEILHOCTH B IMPOIIECCE pealrn3allid OCHOBHBIX HaIlpaBiICHUI
BOCITUTATEIBHOU JEATEILHOCTH, B TOM YHCJIC B YaCTH:

1) rpaskaIaHCKOTr0 BOCIIUTAHUSI:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIINNA 00YUaAIOMIEroCs] KaK aKTUBHOTO H
OTBETCTBEHHOTO WJIEHA POCCUKCKOTO OOIIECTBA;

OCO3HAHHWE CBOMX KOHCTHTYIIMOHHBIX TIpaB W OOS3aHHOCTEH, YBa)KCHHE
3aKOHA W MPaBOIOPSIJIKA;



TOTOBHOCTb K COBMECTHOM TBOPYECKOM JECATEIBHOCTH IIPU CO3JaHHUU
y4€OHBIX MPOEKTOB, PEIICHUU y4eOHBIX M TMO3HABATEIBHBIX 3a/1a4, BBITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpPENENATh COOCTBEHHYIO TO3UIHUIO0 [0 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBIACHSTH €€;

YMEHUE YYHUTHIBATh B CBOMX JEHCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOSKICHUSIMHU, KyJIbTYPHBIMUA IIEHHOCTSIMU U
COLIMAIbHBIM MOJIOKEHHUEM;

TOTOBHOCTb K COTPYAHUYECTBY B MPOLECCE COBMECTHOI'O BBINOJIHEHUS
y4eOHbIX, TIO3HABAaTEIbHBIX M HCCJIEAOBATEIbCKUX 3a7a4, YBAXKUTEJIBHOIO
OTHOILIEHUSI K MHEHHMIO ONIMOHEHTOB TMpPH OOCYXICHWU CIOPHBIX BOIPOCOB
OMOJIOrMYECKOTO COJCPKAHUS;

TOTOBHOCTh K TYMaHUTApHON U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) IATPUOTHYECKOT0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTH POCCHICKON rpaXJaHCKOU VJICHTUYHOCTH,
MaTpUOTU3Ma, YBAXKEHUS K CBOEMY HApOAy, YyBCTBAa OTBETCTBEHHOCTH IIEpE]
PonuHou, ropmoctu 3a CBOM Kpau, CBOK PoauHy, CBOM S3BIK U KYJIbTYpY,
IIPOIIJIOE ¥ HACTOSLIEE MHOIMOHAIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILLIEHHUE K MIPUPOJTHOMY HACJIEAUIO U MAMSATHUKAM MPUPOJBI,
JNOCTHXKEHUAM Poccum B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUICKHX YYEHBIX B CTAaHOBJIEHUE U
pa3BUTHE OWOJOTWH, TMOHUMAHUS 3HAYCHHs] OWMOJOTMM B TO3HAHUM 3aKOHOB
OPUPOBI, B AKU3HU YEJIOBEKA U COBPEMEHHOI0 00IIEeCTBA;

ujeitHas yOeXJIEHHOCTb, TOTOBHOCTh K CIIy>)KEHHIO M 3ammure OtedecTsa,
OTBETCTBEHHOCTH 32 €T0 Cyb0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHMUE JYXOBHBIX LIECHHOCTEN POCCUICKOT0 HApOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO MOBEICHMUS;

CIIOCOOHOCTh OILICHUBATh CHUTYyalMI0 M MPUHUMATh OCO3HAHHBIE PEIICHHS,
OPHUEHTHUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U ICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTONYMBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOILLIEHHE K CBOMM POJMTEISIM, CO3JJaHUI0 CEMbH HA OCHOBE
OCO3HAHHOT'O TIPUHATHUS LEHHOCTEM CEMEMHON JKU3HU B COOTBETCTBUU C
TpaguuusaMu HaponoB Poccuy;

4) 3cTeTHYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHWE K MHUPY, BKIIIOYasl SCTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOLICHUH;

MTOHUMAHHUE SMOLIMOHANIBHOTO BO3/IEUCTBHUS JKMBOM MPUPOBI U €€ [IEHHOCTH;



TOTOBHOCTh K CAaMOBBIPDQXXEHHIO B pa3HbIX BUAAX HCKYCCTBa, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JINUHOCTH;

S5) ¢usnuyeckoro Bocnutanus, GopMHUPOBAHMUS KYJIbTYPbI 310POBbS U
IMOIMOHATIBLHOTO 0JIarONnoJIyuns:

NMOHMMAHUE U pean3alus 3J0pOBOr0 M 0Oe3omacHoro obpasa KU3HU
(3mopoBoe  mHUTaHME, COOJIOJCHHE TUTHCHUYECKUX TPaBUI U HOPM,
cOATaHCUPOBAHHBIM PEXKUM 3aHATUM W OTHAbIXa, pETyJspHas Qu3nyecKas
aKTUBHOCTbH), OEpEekKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hM3HUYECKOMY U TICUXHUYECKOMY 3/10POBbIO;

NOHMMAaHUE UEHHOCTH MpPaBWI HWHIWBHUIYAIbHOTO M  KOJJIEKTUBHOTO
0€e30I1acHOr0 MOBEJCHUS B CUTYAIUsX, YTPOKAIOIINX 3/JOPOBBIO U JKU3HHU JIIOJICH;

OCO3HAHHE TOCJECACTBUI M HEMPUSITHS BPEIHBIX MPUBBIYEK (yHOTpEOICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYPEHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPYJly, OCO3HaHHUE LIEHHOCTH MacTEpCTBa, TPYA0IIO0HE;

FOTOBHOCTb K AKTUBHOW JAESATEIIBHOCTH TEXHOJOTMYECKOM U COLMAJIbHOU
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJTHATh TAKyIO J€ATEeIbHOCTD;

MHTEPEC K pa3InyHbIM cepaM MpoPecCUOHAIBHON AESTEIbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIA BBIOOp OyAywed mnpodeccuun H  Pean30BbIBATH
COOCTBEHHBIC KU3HCHHBIEC TUTAHBL;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHMIO W CaMOOOpa30BaHUIO Ha
MPOTSKEHUU BCEU )KU3HU;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

IKOJIOTUYECKH 1IeJIeCO00pa3HOe OTHOIICHHE K MPHPOJAE KaK MCTOYHUKY
YKU3HH Ha 3eMJle, OCHOBE €€ CYLIECTBOBAHUS;

MOBBIIICHUE YPOBHS JKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
MJIAHUPOBAHUSI TIOCTYNKOB W OIEHKH WX BO3MOXHBIX TOCIEACTBUM ISt
OKPYXaIoIIEN CPEeJIbL;

OCO3HAHHE TJI00ATHHOTO XapakTepa 3KOJOTHUECKHX MpoOJeM W MyTed HuX
peuieHus;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpeTaeMble MNPU H3YYEHUU OHOJIOTHH
3HAHUS W yMEHUS TIpU pelieHuu NpoOJeM, CBS3aHHBIX C palMOHAIbLHBIM
MPUPOJIONIONIB30BaHNEM  (COOJIO/ICHHE  TMpaBW  TOBEJACHUS B MPUPOJIE,
HaIpaBJICHHBIX Ha COXPaHEHHWE pAaBHOBECHS B HKOCHUCTEMaX, OXpaHy BHUJIOB,
IKOCUCTEM, Ouochepsl);

aKTUBHOE HENpUsATHE JEHCTBUM, MNPUHOCIIIMX Bpel  OKpYKarolen
OPUPOAHON cpelie, YMEHHE NPOrHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTMYECKUE
MOCJIEICTBUSA MPEINPUHUMAEMBIX IEUCTBUN U MPEOTBpAIIaTh UX;



HAJIMYUE Pa3BUTOTO SKOJIOTHUYECKOTO MBIIIICHUS, SKOJIOTHUECKON KYJIbTYPHI,
OIbITA JeSITeIbHOCTU IKOJIOTUYECKOM HanpaBJIEHHOCTH, YMEHHUS
PYKOBOJICTBOBATHCS UMM B TO3HABATENIbHON, KOMMYHMKATUBHON M COIMAIbHOU
MPAaKTHKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKON NEATEIHHOCTH SKOJIOTHUECKON
HaNpaBIeHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUS:

c(OPMUPOBAHHOCTb MHMPOBO33PEHUSI, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKHW M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOTO Ha JIAAJore
KYJBTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIHTYPHOM MUDPE;

COBEPIICHCTBOBAHUE S3BIKOBOM W UYWUTATENbCKOW KYyJIbTYphl KaK CpPEICTBa
B3aMMOJCHCTBUS MEXKIY JIIOABMH U TO3HAHUS MUPA;

NOHUMaHuE creuupuky OUONOrMM Kak HAayKH, OCO3HaHHs €€ poju B
GbOopMHpPOBAHUU PALMOHATBHOTO HAYYHOTO MBINIJICHUS, CO3JIaHUU IIEJIOCTHOTO
NPECTaBICHUA 00 OKpYXalolleM MHUpe KaK O €JUHCTBE MPHUPOJbI, YeJIOBEeKa U
o0miecTBa, B MO3HAHUHM MPHUPOJIHBIX 3aKOHOMEPHOCTEH W pemieHuu mpoliaem
COXpPaHEHUs IPUPOITHOTO PAaBHOBECHS;

yOXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHMU JJII COBPEMEHHOW IMBUIIM3AIINU:
oOecrieueHrsi HOBOTO YpPOBHS Pa3BUTHUSA MEIUILIMHBI, CO3JIaHUE TEPCIIEKTHBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pellaTh  pPEeCypcHble  MPOOJeMbl  Pa3BUTHS
YeJI0BEYECTBA, IOUCKA MyTeH BBIXOJA M3 TIO0ATBHBIX HKOJIOTHYECKUX MPOOIeM U
obecrieueHus1  Mepexoja K  YCTOMUYMBOMY  pa3BUTHIO,  palllOHAJIbHOMY
HCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMUPOBAHUIO HOBBIX CTAaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYCHHH OWOJIOTMYECKUX 3HAHUM B MEIsIX
NOBBIIICHUSI OOIIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOM TPAaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAILHON TPaMOTHOCTH OOydYarommxcs, GOpMHUPYEMOM
IpU U3y4EHUH OMOJIOTHY;

MOHUMAaHWE CYIIHOCTH METOJIOB MO3HAHMS, UCTIOIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM WCIIOJIb30BaTh TMOJy4YaeMmble 3HAHWS I aHauu3a u
OOBSICHEHHSI SIBICHUIM OKPYKAIOIIET0 MUpPa M MPOUCXOASIINX B HEM U3MEHEHUH,
yMEHHE JeflaTh OOOCHOBAHHBIC 3aKJIIOUYEHHS HAa OCHOBE HaydHbIX (AKTOB U
UMEIOIINXCS JAHHBIX C IENBIO MOTYYCHHSI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS IS
peteHust IpoOsieM B peabHBIX JKU3HEHHBIX CUTYAIINAX;

OCO3HAaHUE IIEHHOCTH HAYYHOW JAEATEIbHOCTH, TOTOBHOCTH OCYIIECTBISTH
IPOEKTHYIO M UCCIIEI0BATENbCKYIO JIEATENbHOCTh UHINBUIyalIbHO U B TPYIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K  HEMPEPHIBHOMY  OOpa30BaHHIO U
caM000pa30BaHUIO, K AKTUBHOMY TOJYYEHHIO HOBBIX 3HAHWHA TO OWOJIOTUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMHU.



METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbie pe3yIbTaThl OCBOCHMS yueOHOTO mnpeamera «buomorus»
BKJIIOYAIOT: 3HAYuUMbIe i1 (OPMUPOBAHHMS MHUPOBO33PEHUS OOyHArOLIUXCS
MEXIUCHUIUIMHAPHBIE (MEXMPEIMETHBIE) OOIIEHAYYHbIE MOHITHUS, OTpaKarolue
[EJOCTHOCTh HAYYHOM KapTHHBlI MHUpa M CHEUU(PHUKY METOJOB TO3HAHUS,
HCIOJIb3yeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHs, SIBICHHE, MPOILIECC,
cUCTeMa, Hay4YHbIM (akT, MPUHIMUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCCIeIOBaHUE,  HAOJIOJICHHE, U3MEpPEHHE, OKCIEPUMEHT W  JApyrue);
yYHUBEpCAJIbHbIe ydeOHble JeicTBUS (ITO3HABATEIbHbIE, KOMMYHUKATHUBHbIE,

pEryJISITUBHBIE), o0ecIeynBaroIue dbopmupoBaHue byHKIIMOHATBHON
TPAaMOTHOCTH ¥ COIMAIBHOH KOMIIETCHIIMM OOYYalOMIMXCs; CIIOCOOHOCTH
00yJaronmxcs UCTIONTb30BaTh OCBOCHHBIC MEXIUCITUTUTMHAPHBIC,

MHUPOBO33PEHUYECKUE 3HAHMS W  yHUBEpPCAlbHblE ydeOHble JIEWCTBHUS B
ITO3HABATEIbHOM U COLMAJIbHOM ITPAKTHKE.

B pesynprare wu3ydeHus OHOJOTMM Ha YPOBHE CpPEIHEro 0OIIero
oOpa3zoBaHus y oOyyatomierocs OyayT cGhOpPMHpPOBaHBI IMO3HABATEIbHbIE
YHUBEpCAJIbHBIC YUEOHBIE ACHCTBUSI, KOMMYHHUKATHBHBIC YHUBEPCAIbHbIE yUeOHbIC
JEUCTBUS, PEryJATHUBHbIE YHUBEpPCAJbHBbIC YueOHbIE JEHUCTBUS, COBMECTHAas
NEeATENBHOCTb.

MeTtanpenMeTHble PE3yJIbTaThl OCBOCHMSI MPOTPAMMBI CPEIHEro OOIIero
00pa30BaHus JOJKHBI OTPaXKATh:

OBaagenue YHHBEpPCATbHBIMHA yueOHbIMH NMO3HABATEIbLHBIMU
AEeUCTBUAMMU:

1) 6a3oBble JOrHYeCKHeE TEHCTBUS:

CaMOCTOSATENTbHO  (OpMYyJNIHMpPOBaTH M aKTyaJIU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IMPU OCBOCHHUM 3HAHUW TPUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananu3za, cuHTE3a, CpPaBHEHMUS, KilacCcupuUKaIu, 0000IIEHUS ), PACKPBIBATH CMBICT
OMOJIOTMYECKUX TOHATUN (BBIACISATh UX XapaKTEepHbIE MPHU3HAKU, YCTAHABIUBATDH
CBSI3M C JIPYTUMHU MTOHSATUSIMH);

ONpENENITh UEIN JeATEIbHOCTH, 3aJaBas NapaMmMeTpbl U KPUTEPUH UX
JOCTHIKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

WCIIOJIb30BaTh OMOJIOTUYECKUE TTOHATHUS ISl OOBSICHEHUS (DaKTOB W SIBICHHMA
YKUBOU ITPUPOLBI;

CTPOUTH JIOTUYECKHE PACCYXICHUS (MHIYKTUBHBIC, JEAYKTHUBHBIC, TIO
aHAJIOTUU), BBIABIIATH 3aKOHOMEPHOCTH W MPOTHUBOPEYHUS B paccMaTpUBAEMbBIX
SABJICHUSX, DOPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MPUMEHSITh CXEMHO-MOJEJIbHBIE cpeacTBa IS MIPEJCTABICHUS
CYILIECTBEHHBIX CBSI3€H M OTHOIICHUN B M3Y4YaeMBIX OMOJIOTHYECKUX OOBEKTaX, a



TAaKK€  NPOTUBOPEYMH  Pa3HOIO0  pOJAA,  BBIIBICHHBIX B pa3JIMYHBIX
UH(GOPMAIIMOHHBIX HCTOUYHUKAX;

pa3palarbiBaTh IUIAaH pELICHUs MPOOJEeMbl C YYETOM aHaIU3a UMEIOLUXCS
MaTepHaJIbHbIX U HEMAaTepUaIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUN AESATENbHOCTH;

KOOPAMHUPOBaTbH M  BBINOJHATH pabOTy B  YCJIOBHUSX  pPEaJbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOTO B3aUMOJAECHCTBYS;

pa3BUBaTh KPEATUBHOE MBIILJICHUE TPU PEUICHUH KM3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIeN0BATEIbCKHE IeHCTBUS:

BJIa/IETh HaBbIKAMU y4eOHO-HUCCIIEeI0BATEIbCKON U MMPOSKTHON JESTEIbHOCTH,
HaBbIKAMHU  pa3pelieHusi MnpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PEUICHHsI IPAKTUYECKUX 3a/1a4, IPUMEHEHHIO
Pa3IMYHBIX METO/IOB MTO3HAHUS;

UCIIOJIb30BaTh PAa3JUYHbIE BUIbl JEATEIBHOCTH IO MOJYYEHUIO HOBOTO
3HaHUS, €ro HWHTEpPIpEeTaluy, MPeoOpa3OBaHUI0O M NPUMEHEHUI0 B Y4EeOHBIX
CUTyalUsiX, B TOM YHUCJIE€ IPU CO3JaHUU YUE€OHBIX U COL[UAJIbHBIX IPOEKTOB;

(dbopMHpOBaTh HAYYHBIA TUI MBIIIJIEHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEMH,
KJIFOUEBBIMU MTOHATUSMU U METO/IAMH;

CTaBUTh M (OPMYIUpPOBaTh COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOM
NEATENBHOCTH U XKU3HEHHBIX CUTYaLHsX;

BBISIBJISITH NIPUYMHHO-CJICACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3ajaudy,
BBIJIBUTaTh TUIOTE3y €€ pelleHUs, HaXOAUTh apryMEHThl NJisl J0Ka3aTelbCTBa
CBOMX YTBEPKJICHHI, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILLICHHUS;

aHAIM3UPOBATh IMOJYYEHHBIE B XOJE PpEIICHHS 33Ja4d  pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OIIEHKY HOBBIM CUTYaIUsIM, OLICHUBATh TPUOOPETEHHBIN OTIBIT;

OCYUIECTBJISITh LEJICHANPABICHHBIA MOUCK NEPEHOCa CPEACTB U CHOCOOOB
JeMCTBHS B MPO(PECCUOHANBHYIO CPELY;

YMETh IMEPEHOCUTh 3HAHUS B IO3HABATEJIbHYI0 M NPAKTHUYECKYHO 00jacTu
KU3ZHENIEATEIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTaTh HOBBIE WJEH, MpeiaraTb OpUrMHAJIbHBIE MOJAXOJbl U PEIICHMS,
CTaBHUTb MPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE AIbTePHATUBHBIC PELICHHUS.

3) pa6oTa ¢ uHpopMaIHeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHHUKAX MH(pOpMAIUK (TEKCTEe Yy4eOHOTOo
nocoOusi, HAYYHO-TIOMYJIIPHOM JUTEpaType, OHOJOTMYECKHX CJIOBapsX U
CIPaBOYHUKAX, KOMIBIOTEPHBIX Oa3ax JHaHHbIX, B VIHTepHETE), aHaIM3UPOBATH



UHGOPMAIUIO PA3TUYHBIX BUIOB U (POpPM MpencTaBiICHHs, KpUTHUECKU OLIEHUBAThH
e€ TOCTOBEPHOCTh M HEITPOTHBOPEUNBOCTb;

(opMyJIMpOBaTh 3allpOChl U IMPUMEHATH PA3JIMYHbIE METOABI IPU IIOUCKE U
orOope Ouosorndeckoit mHGOpMalUU, HEOOXOIUMOM JIJIsi BHIMOJHEHUSI YUEOHBIX
3azay;

npuoOpeTaTh OMNBIT HUCHOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTH, COBEPILIEHCTBOBATh KYJIbTYpYy aKTUBHOTO MCIIOJIB30BaHUs PA3IMUHbIX
IIOUCKOBBIX CUCTEM;

CaMOCTOSITEIFHO ~ BBHIOMpaTh  ONTUMANbHYIO  (OpMy  TNpEACTaBICHUS
ounonornyeckoil nHpopmauu (cxeMbl, rpaduKH, JUarpaMmbl, TaOJIULBI, PUCYHKH
H Ipyroe);

UCIIONb30BaTh HAy4yHBIH fA3BIK B KadyecTBE CpEeACTBa Ipu pabore ¢
Ouonornueckoil uHQpoOpMaluen: MNPUMEHITb XUMHUYECKUEe, (U3NUecKue Hu
MaTeMaTUYECKUe 3HaKW W CUMBOJBI, (OpMYyJibl, abOpeBHaTypy, HOMEHKIATYpY,
UCIIOJIb30BaTh W MpeoOpa3oBbIBATH  3HAKOBO-CHMBOJMYECKHE  CpPEACTBA
HaTJISAHOCTH;

BJaJE€Th  HABbIKAMU  DACIO3HABaHWA U 3allluThl  HUH(pOpMauuu,
MH(OPMAIMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OsgJ1ajieHHe YHUBEPCAJbHBIMU KOMMYHUKATUBHBIMU J1efiCTBUSIMM:

1) oOmeHue:

OCYILECTBISATh KOMMYHHUKAIIUU BO BCeX cepax KHU3HU, AKTUBHO y4aCTBOBATh
B JIMajore WM JUCKYCCHU IO CYILIECTBY OOCYKIaeMoW TeMbl (YMEHHE 3aJaBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXJACHHUS OTHOCHUTEIHHO BBHITIOJHEHHS MpeAiaraeMoi
3a]a4M, YYUTHIBATh MHTEPECHl M COTIACOBAHHOCTH MO3UIMN JPYTUX YYACTHHKOB
JMaJIoTa WK JUCKYCCHH);

pacro3HaBaTh HeBepOaJbHbIE CpEJCTBA OOIICHHs, MOHUMATh 3HAYCHHE
COLMAbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHUS KOH(JIMKTHBIX CHUTyaluH,
YMETh CMATYATh KOH(MIUKTHI U BECTH IMIEPETOBOPHI;

BJIAQJIETh PAa3IMYHBIMH CHOCOOaMU OOINEHUS W B3aUMOJICHCTBUS, TOHMMATH
HaMEpPEHUs IPYTUX JIIOJIEH, MIPOSBIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPpeKTHOU popme hopMyTupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUS C HCIIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMECTHAs IeATeJIbHOCTh:

NOHUMAaTh U MCIOJNB30BAaTh MPEUMYIIECTBA KOMAaHIHOW M MHIUBUIYaJIbHOU
pabOTHI IPH PEIICHUU OMOJIOTHYECKON MPOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHUS TPYNIOBLIX (JOPM B3aMMOJICHCTBHS MPU PEUICHUH YIeOHOM 3a/1a4H;

BbIOMpaTh TEMAaTUKy W METOJbI COBMECTHBIX ACHCTBHI C Y4ETOM OOIIMX
MHTEPECOB M BOZMOKHOCTEH KaXI0TO YJieHa KOJUIEKTHBA;



NPUHUMATh  [€JIM  COBMECTHOM  JEATENbHOCTH, OpPraHu30BbIBATH U
KOOPJIMHHUPOBATh JIEUCTBUA II0 €€ JIOCTHUKECHHUIO: COCTABJATH IUIAH JECHCTBHM,
pacnpenensiath pojaud ¢ Y4E€TOM MHEHHMM YYaCTHHKOB, OOCYXIaTh pe3yibTaThl
COBMECTHOM paboThI;

OLICHUMBATh Kaue€CTBO CBOETrO BKJAJa W KaXJAOr0 yYacTHUKA KOMAaH]bI B
o0l pe3yJbTat o pa3pabOTAHHBIM KPUTEPUSIM;

npejiaraTb HOBBIE IIPOEKTHI, OLEHHMBAaTh HUAEU C TMO3UIUU HOBU3HBI,
OPUTMHAIIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTpPATErHYECKOe TOBEJEHUE B Pa3IUYHBIX
CUTYaIUsX, TPOSIBISTH TBOPUYECTBO U BOOOpaKEHUE, ObITh HMHUIIUATUBHBIM.

OBJaieHne YHMBEPCAJIbHBIMY PeryJIATHBHBIMU ACHCTBUSIMH:

1) camoopranu3zanms:

UCIIOJIb30BaTh OMOJIOTMUECKUE 3HAHMS JUIsl BBISBICHUS MpPOOJIieM H UX
pelieHus B )KU3HEHHBIX U YYCOHBIX CUTYaIUSX;

BBHIOMpaTh Ha OCHOBE OHMOJIOTUYECKMX 3HAHUN I1I€JIEBBIE U CMBICIOBBIC
YCTAHOBKHU B CBOMX JCHCTBHSIX M MOCTYINKAaX IO OTHOLICHUIO K JKUBOU MPHUPOJE,
CBOEMY 3/I0POBBIO U 3J0POBbIO OKPYKAIOIINX;

CaMOCTOSITEJTbHO OCYIIECTBIIAThH MMO3HABATEIbHYIO JIESITEIHHOCTh, BBISBISATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3a/lauyd B 00pa3oBaTEIbHON
JEATEeIbHOCTU U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITETTLHO  COCTABJISITH IUIAH  PEIICHUS TpoOJIeMbl ¢ Y4ETOM
UMEIOIIIHUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEIIIOYTCHHUI;

JIaBaTh OLICHKY HOBBIM CHUTYallUsIM;

pacuupsTh paMKH y4eOHOT0 MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHUI;

JIeaTh OCO3HAHHBIA BHIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pPEIICHHE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

criocoOCTBOBaTh (OPMUPOBAHUIO M TMPOSBICHUIO IIUPOKON SPYIAUIIMUA B
pa3HbIX OOJIACTSIX 3HAHUW, TOCTOSHHO TOBBLIIIATH CBOM 00pa3oBaTeNbHBIA U
KYJbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CUTYyallUsiM, BHOCUTh KOPPEKTHUBBI B JICSITEIHHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIHTATOB LIEJISIM;

BIIaJIETh  HABBIKAMU  TIO3HABATEIBHOM  peduiekcuM Kak  OCO3HAHUS
COBEpIIAEMbIX JIEHUCTBUA M MBICIUTENbHBIX TMPOLECCOB, HX pe3yJbTaTOB U
OCHOBaHMI, MCIOJb30BaTh MPUEMBI PeIICKCUU NIl OLEHKH CUTYyalluu, BhIOOpa
BEPHOT'O pelIeHUS;

yMETb OIICHUBATh PUCKUM W CBOEBPEMEHHO NPUHUMATh pEIHICHUS MO0 UX
CHUKEHHUIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX @PU AaHAIU3€ pPEe3yJbTaTOB
NEATEIIbHOCTH;

3) npuHsiTHE CedST M IPYTrUX:

IPUHUMATh ce0sl, MIOHMMas CBOU HEJJOCTATKU U JTOCTOMHCTBA;

IIPUHUMATh MOTHBBI M apryMEHTbl JPYTMX NPU AaHAIU3€ PE3YJIbTAaTOB
NEeATEIIbHOCTH;

npU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLIMOKY;

pa3BUBATh CIIOCOOHOCTh IOHUMATh MUP € MO3UIUH JIPYTOro YeJIOBeKa.

HPEIMETHBIE PE3YJIBTATDBI

[IpenmeTHBIE pPE3yNbTaTBl OCBOCHHS COJEP)KAHHS Y4eOHOro MpeameTa
«buonorusiy Ha yriayOJaEHHOM YpOBHE OpPHEHTHPOBAHBI Ha OOECICUYEeHHE
npopuapHOro  obyueHuss  oOydaromuxcss  Ouojoruu. OHHM  BKJIIOYAIOT:
cnenuduyeckue Ayt OMOJOTUHN HAyUYHbIEC 3HAHUSI, YMEHUS U CLIOCOOBI JEHCTBUM 1O
OCBOCHUIO, UHTEPIIPETALMN U MPEeoOPa30BAHUIO0 3HAHUM, BUIbI JEATCIBHOCTH IO
MOJIYYCHHUIO HOBBIX 3HAHUW M MX MPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX, a TAKKE B
peanbHBIX XU3HEHHBIX cuUTyauusx. lIpeameTHbie pe3ynbTaThl MPENCTABICHBI IO
rojiaM U3y4eHusl.

[TpenmeTHBIC pe3yNbTaThl OCBOCHUS ydeOHOro mpeamera «buomorus» B 10
Kacce NOKHBI OTPAXKATh:

chOpMHUPOBAHHOCTh 3HAHUW O MECT€ U pOJH OHOJIOTMM B CHUCTEME
€CTECTBEHHBIX HayK, B (DOpPMHUPOBAHUU €CTECTBEHHO-HAYYHOM KApTHUHBI MUpA, B
MO3HAHWUU  3aKOHOB  TPHUPOJBI U  PEIICHHH TMpoOJieM  palmoHaILHOTO
MPUPOJIONIOIB30BAHUS, O BKJIaJ€ POCCUMCKUX U 3apyOECKHBIX YUEHBIX B Pa3BUTHE
OMOJIOTHH;

BIIQJICHUE CHUCTEMOM OWOJOTMYECKHMX 3HAaHWH, KOTOpas  BKJIIOYACT:
OCHOBOTIOJIararomue OHOJIOTHYECKUE TEPMUHBI W TOHITHS (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJiu3M, TOMEOCTa3, CaMOpPEryJsius, CaMOBOCIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE), OMOJOTUYECKUE TEOPUU
(xnerounas teopus T. lIanna, M. Illneiinena, P. BupxoBa, xpoMocoMHasi Teopusi
HacnenctBeHHoctT T. Moprana), yuenus (H. W. BaBunoBa — o wmeHtpax
MHOTOOOpa3usi W TNPOUCXOXKJACHUS  KYJIbTYpPHBIX  pPAacTEHHUM),  3aKOHBI
(enHOOOpa3usi MOTOMKOB TEPBOr0 MOKOJICHHS, PACIICIUICHUS], YUCTOThl TaMerT,
HE3aBUCHUMOro HacieaoBaHus [. MeHaens, TOMOJOTHYECKUX PAJIOB B
HACJIEICTBEHHOMN U3MEHYMBOCTHU H. . Basuiosa), MIPUHLIATIBL
(KOMILJIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMH METOJaMU HAyYHOTO TIO3HAHMS, HUCIIOIb3YEMbIX B
OMOJIOTMYECKUX UCCIEJOBAHUSX IKUBBIX OOBEKTOB (OMHCaHUE, W3MEPEHHUE,
HaOII0/ICHHE, SKCIIEPUMEHT);



yYMEHUE BBIICTATH CYyIIECTBEHHBIC MMPU3HAKU: BUPYCOB, KIETOK MPOKAPHOT U
DYKapHOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM YHCIE
OakTepuii, rpuOOB, pacTEHUH, )KUBOTHBIX M YEIOBEKA, CTPOSCHHUSI OPTAaHOB U CUCTEM
OpPraHOB pAacTEHWIl, JXUBOTHBIX, YEJIOBEKAa, MPOIECCOB KU3HEACATEIHHOCTH,
NPOTEKAIOIUX B OpraHU3Max PacTeHUH, KUBOTHBIX M YEJOBEKAa, OMOJIOTHYECKHIX
IPOIECCOB: 0OMEHa BemlecTB (MeTaboIM3M), MPEBPALCHUS dHEPTUU, OpOKEHUs,
aBTOTPO(GHOTO U TeTepOoTPOGHOTO TUTIOB MUTAHUSA, (POTOCHHTE3a U XEMOCHUHTE3a,
MUTO3a, Me03a, TaMEeTOTeHEe3a, YMOPHUOTEHEe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHS,
pPa3MHOXXEHHUs,  WHIWBUIYaTbHOTO  PAa3BUTUS  OpraHu3Ma  (OHTOTeHe3a),
B3aMMOJICHCTBHSI TEHOB, TE€TEPO3UCA, NCKYCCTBEHHOTO 0TOODA;

YMEHUE YCTaHABIIMBATh B3aMMOCBSI3M MEXIy OpraHOMJAaMHU KIETKH U HX
GyHKIUSAMH, CTPOCHHEM KJIETOK pa3HBIX TKaHEM M WX (YHKIUSIMH, MEXIY
OpraHaMd W CHCTEMaMH OpTraHOB y pPACTCHHM, >KMBOTHBIX M YEIOBEKa U WX
GYHKIUSIMH, MEXIY CHCTEMaMH OPTaHOB M WX (PYHKIUSAMH, MEXKIYy ITarmamMu
oOMeHa BEIIECTB, dTaaMi KJIETOYHOTO IMKJIA U )KU3HEHHBIX IIUKJIOB OPTraHU3MOB,
sTanamMu 3MOPHUOHAIBHOTO Pa3BUTHS, TEHOTHUNOM U (HEHOTUTIOM, (PEHOTHUIIOM U
dhakTOpaMu cpesibl OOUTaAHUS;

YMEHUE BBISBJIATh OTIMYHUTEIBHBIC MPU3HAKU JKMBBIX CHCTEM, B TOM YHCIIE
pacTeHul, )KUBOTHBIX M YEJIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIUKY JIJIsl JOKa3aTeIhCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CHCTeMAaTHICCKUX TPy,

YMEHHE peniaTb OMOIIOTUYECKUE 3a]]a4H, BBISBISATH TPUUNHHO-CIICICTBEHHBIC
CBSI3U M@Ky UCCIIEyeMbIMU OUOJIOTMYECKUMHU MIPOIECCAMH U SIBIICHUSMU, I€TaTh
BBIBOJIBI I TIPOTHO3BI HA OCHOBAHUY TIOJYYCHHBIX PE3YyIbTaTOB;

YMEHUE BBIMOIHATL JIA0OPATOPHBIE W TPAKTUYECKHUE pPabOThI, COOMIOIATH
npaBuia npu padbote ¢ yueOHbIM U Ja00paTOPHBIM 000pYAOBaAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3BI, IMPOBEPITh WX OSKCICPUMCHTAIBHBIMU
cpeacTBamMu, (GOpMYyIUpys LeJdb HCCIEIOBAHMS, aHAJIM3UPOBATH IOIYYCHHBIC
pE3yNbTATHI U ICTIaTh BHIBOBL;

YMEHHUE Y4YacTBOBaTh B y4eOHO-HCCIIEOBATEIHCKON padoTe Mo OMOJIOTHH,
OKOJIOTUM W MEIUIIMHE, MPOBOJUMON Ha 0a3e IIKOJBHBIX HAayYHBIX OOIIECTB, M
nyOJIMYHO  TPEACTABIATh  TOJYYEHHBIE  PE3yNbTaThl HAa  YUYEHHUYECKHX

KOH(epeHHUsX;
YMEHUE OLIEHHUBAaTh O3TUYECKHE AaCIEKThl COBPEMEHHBIX MCCIEJOBAaHUN B
obmactu  OuosorMM M MEAMUMHBI  (KJIOHMpPOBaHHME,  HMCKYCCTBEHHOE

OIUIOIOTBOPEHHUE, HAMPABIEHHOE M3MEHEHHME I€HOMa M CO3/IaHME TPAHCTEHHBIX
OpraHu3MOB);



YMEHHE OCYIIECTBISTh OCO3HAHHBIA BBIOOp Oynmyiieil mpodeccuoHaIbHON
JEeSTeIbHOCTH B 00JIaCTH OMOJIOTUH, MEAMIIUHBI, OMOTEXHOJOTUH, BETEpUHAPUH,
CEJIbCKOI'0 XO34HCTBa, MUILIEBOM MPOMBIIIIEHHOCTH, YIiayOIsTh MO3HABATENIbHBIHI
MHTEpEC, HAIIPaBJICHHBIM Ha OCO3HAHHBIA BBIOOP COOTBETCTBYIOLIEH Npodeccun u
IPOJOJDKEHUE OMOJOTMYECKOro oOpa3oBaHUS B OpPraHU3AlMSIX  CPEIHEro
po(heCCHOHATBFHOTO U BBICIIET0 00pa30BaHUsI.

[TpenmeTHbIe pe3yabTaThl OCBOeHUS ydeOHoro mpeamera «buomorus» B 11
KJlacce NOJKHBI OTPAKATh:

c(hOpPMUPOBAHHOCTh 3HAHWW O MECTe€ U POJIM OUOJOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHHU COBPEMEHHON €CTECTBEHHO-HAyYHOH
KapTUHbl MHpa, B IIO3HAaHWHM 33aKOHOB IPHUPOABI U PEUIEHUH SKOJOTHMYECKHX
npobyieM 4YeloBe4YecTBa, a TaKKe B PEIICHWH BOMPOCOB PALMOHAIBHOTO
IPUPOJIONIOIB30BaHUS, U B (POPMUPOBAHUM LIEHHOCTHOI'O OTHOLIEHMS K IPHUPOJIE,
OOLIECTBY, YEJIOBEKY, O BKJIAJE€ POCCUUCKUX U 3apyOEeKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTHUH;

YMEHHE BIAJIETh CHUCTEMOW OMOJOrMYECKUX 3HAHUU, KOTOpas BKIIIOYAeT
ONpE/iENCHUs] U IOHMMAaHUE CYUIHOCTHM OCHOBOIIOJIAraloluX OHOJIOrMYECKUX
TEPMUHOB M MOHATHM (BHUJI, 3KOCUCTeMa, Ouocdepa), OHONOrHUYECKUE TEOpUHU
(aBomronnoHHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPUs IBOJIOLNH), YUCHUS
(A. H. CeBepuoBa — 0 nyTsx 1 HanpasieHHsX 3Bomtonuu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHUecKkoro paBHoBecus JIx. Xapaum m B. BaiinGepra,
3apojeimeBoro cxojacrea K. M. bapa), nmpaBwia (Munmmyma FO. JluOuxa,
HKOJIOTMYECKON MHpaMubl 3HEpruM), runoressl (rumoresa «mupa PHK» V.
['unbepra);

YyMEHUE  BJIAJE€Th  OCHOBHBIMM  METOJAAMH  HAYYHOrO  IO3HaHUS,
UCIIOJIb3yEMBIMH B OMOJIOTUYECKUX UCCIIEI0BAHUSX KUBBIX OOBEKTOB U SKOCUCTEM
(onucaHue, u3MepeHue, HaOIIOJEHUE, SKCIEPUMEHT), CIIOCOOaMU BBISABICHUS U
OLICHKU aHTPOIOT€HHBIX U3MEHEHU B MPUPOJIE;

YMEHUE BBIACIATh CYIIECTBEHHbIE NPHU3HAKH: BHUJIOB, OMOr€OLEHO30B,
IKOCHCTEM M Ouocdepbl, CTaOMIM3UPYIOLIETO, ABMXKYIIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOTO otbopa, AJJIONATPUYECKOIO U CUMIIaTPUYECKOTO
BUI000pa30BaHus, BIUSHUS JBMXKYLIUX CHJI SBOJIOIMU Ha T€HO(POH]I TOMYJISIUH,
MPUCTIOCOOJICHHOCTH OPraHu3MOB K cpelie OOMTaHMs, YepeoBaHUsl HaIlpaBICHUN
ABOJIIOIIMH, KPYTOBOPOTA BEUIECTB M OTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YyCTaHABJIMBAaTh B3aMMOCBA3M MEXAY MpOIECCaMU HBOJIIOLMH,
JBIDKYIIMMHM CHJIAMH AHTPOIIOI€HE3a, KOMIIOHEHTaMHU PAa3JIMYHBIX 3KOCHCTEM U
MPUCTIOCOOJICHUSIMU K HUM OpTaHU3MOB;

YMEHUE  BBIABIATH  OTJIMYUTEIbHBIE  NPU3HAKH  KUBBIX  CHUCTEM,
IPUCIIOCOONIEHHOCTh BUAOB K cpele oOuTaHus, aOMOTHYECKMX U OHOTHYECKHX



KOMIIOHEHTOB ~ DKOCHCTEM, B3aMMOCBSI3€ii  OpraHM3MOB B  COOOIIECTBAX,
AHTPOITOIE€HHBIX U3MEHEHUN B DKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHUE UCIO0JIb30BaTh COOTBETCTBYIOIIME apPryMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CHMBOJIUKY JUIsl JOKA3aTENbCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CUCTEMATHYECCKUX TPYIII, B3aUMOCBSI3U OPTaHU3MOB U Cpebl OOUTaHUS, CIMHCTBA
YeIOBEYECKIUX pac, HEOOXOMUMOCTH COXpAaHEHUS MHOTooOpa3usi BHJIOB U
HKOCUCTEM KaK YCIIOBUS COCYIIECTBOBAHUS MPUPOJIBI U YETOBEUECTBA;

yMEHHUE peliaTb OMOJOTUYECKUE 3aa4U, BHIABISTh TIPUUUHHO-CIIEICTBEHHbBIC
CBSI3M MKy UCCIICTYEMBIMU OMOJIOTHYECKUMH MPOIIECCAMU U SBJICHUSMH, JEIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUY TIOJYYCHHBIX PE3yIbTaTOB;

YMEHUE BBITOIHATH JTA0OPATOPHBIE W TPaKTUYECKUe padOThl, COOMIOIATH
npaBuia mpu padbote ¢ yueOHBIM U Ja00paTOPHBIM 000PYAO0BAHUEM;

YMEHUE BBIJIBUTaTh THUIIOTE3bI, IMPOBEPSITh HUX OSKCIEPUMEHTAIBLHBIMU
cpeacTBamMu, (GOpMYyIUpPYs 1eJdb HCCIEIOBAHUS, aHAJIU3UPOBATH IOJYYCHHBIC
pE3yNbTATHI U ICJIaTh BEIBOBL;

yMEHHUE Y4YacTBOBaTh B y4e€OHO-UCCIIENOBATEIHCKON pabOTe MO OMOJIOTHH,
HKOJIOTUM U MEIUIIMHE, MPOBOJMMON Ha 0a3e IIKOJbHBIX HAYYHBIX OOIIECTB, U
nyOJUYHO  TPEACTaBIATH  IOJYYCHHBIC  pPE3yJbTaThl HAa  YYCHHYECKHX
KOH(epeHIHUsIX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TTPOUCXOXKICHUN JKU3HHU, YETOBEKa
U YEIIOBEYECKUX pac, O MPUYMHAX, MOCIEICTBUSIX U CIOCO0axX MpeoTBpaIECHUs
ri100aabHbIX K3MEHEHUH B Onocdepe;

YMEHHUE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyayulied mpodeccuoHanTbHON
JEATENHHOCTH B 00JIaCTH OMOJIOTHH, SKOJIOTHUH, TPUPOIOTIONH30BAHMSI, METUITHHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIIEBON
MIPOMBITIUICHHOCTH, YTIyOJATh TO3HABATEIbHBI WHTEPEC, HAIMpaBJICHHBIA Ha
OCO3HAHHBIK  BBIOOP  COOTBETCTBYMIOIIEH  Tpodeccurt U MPOJOHKCHHE
OMOIOrHUECKOTO 00pa30BaHUsI B OPTaHM3AIMIX CPEAHETO MPOPECCHOHATHLHOTO H
BBICIIIETO0 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

Ne i/

o B~ W DN -

10

11

12
13
14
15
16
17

HanmeHnoBaHue pa3jieioB U TeM
NPOrpamMMbl

buonorus xak Hayka

JKuBbie cucTeMbl U UX U3yUYECHUE
buonorus kietku

XuUMHUYECKasi OpraHU3aIus KIETKU
Crpoenue 1 QyHKIIMU KIETKU

OOMeH BellecTB U NPEBpallleHNe YHEPTUH B
KJIETKE

Hacnencteennas nadopmanus u
peanuzanusi €€ B KIIETKE

JKU3HEHHBIN UK KIETKU
Crpoenue ¥ QyHKIH OPraHU3MOB
Pa3mMHoOXeHMe 1 pa3BUTHE OPTraHU3MOB

I'enetnka — HayKa O HaCJICACTBCHHOCTHU U
HU3MCHYUBOCTHU OPTaHHU3MOB

3aKOHOMEPHOCTHU HACJIEICTBEHHOCTH
3aKOHOMEPHOCTH U3MEHUYUBOCTH

I'eHeTuka yenoBeka

Cenexkuusi OpraHu3MOB

buoTtexHoOTHS ¥ CUHTETHYECKAsT OMOIOTHS

PesepBHoe Bpems

Koan4yecTBo 4acoB

Bcero

10
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KoHnTpoibHbIe
padoThbI

=, O O O

o b O O BB

IIpakTH4eckue
padoThbI

0.5

0.5
1.5

1.5

0.5

0.5

DJIEKTPOHHBIE
(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypchl



OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

10

13



11 KITACC

Ne i/

9

10
11
12

OBIIEE KOJIMYECTBO YACOB I10O ITIPOTPAMME

HanmeHnoBaHue pa3jieioB U TeM
NPOrpamMMbl

3apoxaCHUE U Pa3BUTHE IBOFOIIMOHHBIX
MpeJICTaBICHU B OMOJIOTUI

MuxkposBontonus u €€ pe3yJbTaThl
MakponsBontonus 1 €€ pe3ynbTaThl

IIpoucxoxaeHue u pa3BUTUE KU3HU Ha
3emie

[IpoucxoxaeHne yeaoBeKa — aHTPOIMOTEHE3
DKOJIOTHS] — HayKa O B3aMMOOTHOIIICHHSIX

OpPTraHW3MOB M HaJIOPTaHU3MEHHBIX CUCTEM

C OKpYXarolei cpeaoi

OpranusMmsl 1 cpeia 0OUTaHus

DKOJIOTHS BUJOB U MOMYJISAIIAN

DKOJIOrUs COOOIECTB. DKOJIOTHUECKUE
CUCTEMBI

buocdepa — rmobanbpHast SKOcUCTEMA
UYenoBek 1 OKpysKarolas cpeia

PesepBHOE Bpems

KoanuyecTBO 4acoB

Beero KoHTpoibHbIe
padoTsbI
4 0
14
6
15 1
10 1
3 0
9
9
12 1
102 10

IIpakTH4eckue
padoThI

1.5

0.5

1.5
0.5

0.5

7.5

DJIeKTPOHHbBbIE
(uudpossbie)
oOpa3oBarte/ibHbIE

pecypchl









YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuit A.A., Py6ioB A.M. u npyrue;
nox penakiueii [Taceunuka B.B., AkiinonepHoe obmectBo «M3maTeabcTBo
«IIpocBemenue»

* buonorus, 11 knacc/ [laceunuk B.B., Kamenckuit A.A., Py6ioB A.M. u
npyrue; noa peaakuueit [laceunuka B.B., AkurionepHoe 00111ecTBO

«M3parenscTBO «IIpocBemieHue»

METOANUYECKHE MATEPUAJIBI 1JIAA YUUTEJIA

Meroaudeckoe mocooue. buonorus. 10-11 kmaccsr yrimy6a&unbiii ypoers (2023

T.)

MNP POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HMHTEPHET

http://bio.1september.ru

http://college.ru/biologiya/

http://www.eco.nw.ru

http://www.sbio.info

http://www.darwin.museum.ru
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