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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 mnpenojaBanus ydeOHoro mnpeamera «buomorus» 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 MPEIMEThI, U3ydyaeMble Ha YriyOJEHHOM YPOBHE, SIBISIOTCA CIIOCOOOM
mubddepennpanun  00ydeHUsT Ha YPOBHE CpEAHEro oO0Iero 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
3a/a4, CBSI3aHHBIX C TpodopueHTanmein o0yJaronmxcss W CTHMYJIUPOBAHHUEM
MHTEpeca K KOHKPETHOM 00JIacTM HAy4YHOTO 3HAHHUS, CBA3aHHOTO C OMOJIOTHEH,
MEIULNHON, YKOJIOTUEN, TICUXOJIOTUEN, CLIOPTOM WJIM BOCHHBIM JEJIOM.

[Iporpamma mo yueOHOMYy mpenMery "buosorus" naér mpeacTtaBieHHE O
Henu M 3ajadax HM3ydeHus yuyeOHoro mnpenMera «buosiorus» Ha yriayOon€HHOM
YpOBHE, OIpenesseT 00s3aTenbHoe (MHBaPUAHTHOE) MIPEMETHOE COAepKaHHUe, ero
CTPYKTYpUpPOBAaHHME II0 pa3fenaM M TeMaM, paclpeleleHue Mo Kiaccawm,
PEKOMEHyeT TMOCIE0BaTeIbHOCTh M3YyUEHUS YYEOHOro marepuana ¢ y4€ToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€d, JOTMKH Y4eOHOro mpolecca,
BO3PACTHBIX OCOOEHHOCTEHW oOyuatomuxcsi. B mporpamme 1o Owuonoruu
peaylM30BaH MPUHLUI IPEEMCTBEHHOCTH € HW3y4Y€HHUEM OHOJIOTMM Ha YpPOBHE
OCHOBHOTO  o0miero oOpa3oBaHus, Onaromaps 4YeMy  MPOCMATPUBAETCS
HAlpaBJIEHHOCTh HA  TMOCJEAyIollee pa3BUTHE  OWMOJIOTMYECKUX  3HAHUM,
OPUEHTUPOBAHHBIX Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTMYECKOTO MBIIUIEHUS, TMPEICTaBICHU O 370pOBOM 00pa3e >XKHM3HHU, Ha
BOCIIUTaHUE OEpeKHOTr0 OTHOIICHUS K OKpYXKaromled NpupoaHou cpene. B
nporpaMme 1o OHMOJOTMH TakKe IMOKa3aHbl BO3MOXKHOCTH Y4YEOHOro mpeaMera
«buonorusty B peanuzanuu  TpedboBanuit PIOC COO Kk TMUIAHHPYEMBIM
JUYHOCTHBIM, METANpPEIMETHBIM U TPEAMETHBIM pe3yJibTaTaM OOyYeHHUS U B
GbOpMHpPOBaHWM OCHOBHBIX BHUJOB Yy4eOHO-TIO3HABATEIHLHOW  JIESITEIHHOCTH
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



pacuiuperre W yriayOleHue 3HaHWK OOyYaroIIMXCs O KMBOM MPUPOJE, OCHOBAaX
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 oOpaszoBanusi, B 10—11 kmaccax 3Tu 3HaHUA TOJMy4arOT pa3BuTHe. Tak,
pacmMpeHbpl W YriayOJeHbl OMOJOTWYECKUE 3HAHUS O PACTCHHSX, JKUBOTHBIX,
rpubax, OaKkTepusx, OpraHU3ME 4YEJIOBEeKa, OONIUX 3aKOHOMEPHOCTSX >KHU3HHU,
JOTIOJTHUTENIBHO BKJIIOYEHBI OMOJIOTMUECKUE CBEACHUS TPUKIAIHOTO U TOMCKOBOTO
XapakTepa, KOTOPble MOKHO HCIOIb30BaTh KaK OPUEHTHUPHI JJIsi MOCIETYIOUIErO
BbIOOpa mpodeccun. Bo3mMokHA Takxke HHTErpanusi OUOJOTMUYECKUX 3HAHUU C
COOTBETCTBYIOIIMMH 3HAHUSMH, TOJYYCHHBIMU OOYYAIOIUMUCA TIPU H3yYCHUH
bu3KuKM, XUMHUH, Teorpaduu 1 MaTEMaTUKH.

Ctpykrypa mporpamMmbl 1o ydeOHOMy mpeamery "buosorus" 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 BBIIAIOMIMXCA HAYYHBIX JIOCTHXKEHHSIX, COBPEMEHHBIX
UCCJIeIOBAaHUSIX B OMOJIOTUH, IPUKIAAHBIX aCleKTaX OMOJOTUYECKUX 3HAHUMU. [[ns
pa3BUTHS U TOJAJEPKAHMS HHTEpeca OO0ydallIuxcs K OHOJOTrMUM Hapsay co
3HAUYUTEJIbHBIM 00BbEMOM TEOPETUUYECKOT0 MaTepuasa B COACpPKaHUHU MPOTrpaMMBbl
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAaHOBJICHHSI U PA3BUTHS
TOM WM HMHOW o00iacThu OWOJIOTMH, BKJIAJOM OTEYECTBEHHBIX M 3apyOe’KHBIX
YUEHBIX B PEILIEHNE BAKHEUIIUX OMOJIOrMYECKUX U SKOJIOTUYECKUX POOIIEM.



Lenb n3yuenus: yueOnoro npenmera «buonorus» Ha yriayOiaEHHOM ypOBHE —
OBJIaZICHHUE  OOYYalOUIMMHCS  3HAHUSIMH O  CTPYKTYpPHO-(YHKIIMOHAJIbHON
OpraHu3allid J>KUBBIX CHCTEM pa3HOr0 paHra H NOpUOOpPETeHUE yMEHUM
UCIIOJI30BaTh 3TU 3HaHUS B (OPMHPOBAHUU MHTEpEca K ONpenenaeéHHON 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, COCTaBISIOIIMUX COBPEMEHHYIO €CTECTBEHHO-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 HMH(POpPMALMIO; TOJIb30BATHCS
OMOJIOTMYECKON TEPMUHOJIOTMEN M CUMBOJMKOM; YCTAaHaBIMBATh CBSI3b MEXIY
pa3BUTHEM OHOJOTMM M COLMAIBHO-d)KOHOMUYECKUMHU U  HKOJIOTMYECKUMU
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 IMpOILlECCE 3HAKOMCTBA C BBIJAIOIIMMUCS OTKPBITUSIMH MU COBPEMEHHBIMU
UCCIICIOBAaHUSIMH B OWOJIOTHUH, pEIIaeMbIMH €0 MpobieMamMH, METOI0JIOTHEH
OMOJIOrMYECKOTO UCCIIE/IOBAHMUS, POBEIACHUS AKCIIEPUMEHTAIbHBIX
UCCJIeIOBAaHUM, PeIIeHHs] OMOJIOTMYECKUX 3a/1a4, MOJIETUPOBAHUS OMOIOTHYECKUX
O0OBEKTOB U MPOILIECCOB;



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

npuoOpeTeHre  OOyYaOIMMMKCS  KOMIIETEHTHOCTH B palMOHAIHLHOM
PUPOOTIOIH30BaHUN (COOMIO/ICHNE TIPAaBWIJI TOBEICHUS B TPHUPOJE, OXPAHBI
BHJIOB, SKOCHCTEM, OHMOC(hephl), COXpaHEHUH COOCTBEHHOTO 3JI0POBbSI M 3JI0POBBS
OKpyXaromux Joae (coOmoaeHuss wMep nOpoduiakTUKd — 3a00JeBaHUM,
oOecrieyeHre O€30MACHOCTH YKU3HENEATCILHOCTH B YPE3BBIUYAHHBIX CHUTYyaITUAX
NPUPOJHOTO ¥  TEXHOTCHHOT'O  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJOTUYECKUX 3HAHUN U YMEHUN B TOBCEAHEBHOM JKU3HU;

CO3JaHWE  YCIOBUH  JUIsi  OCO3HAHHOTO  BBIOOpa  OOYYaIOIIUMHUCS
WHIUBUY ATbHON o0Opa3oBaTeIbHOM TPAeKTOPUH, CIOCOOCTBYIOIIEH
MOCTIEAYIONMEMY TPOPECCHOHATHPHOMY CaMOOMNPEIEICHUI0, B COOTBETCTBUHU C
WHINBUy ATbHBIMU UHTEPECAMH M IIOTPEOHOCTSIMH PETHOHA.

OO01ee 4uCI0 4YacoB, OTBEICHHBIX HA M3y4YCHHE OMOJIOTHU Ha YTiIyOJIeHHOM
YpOBHE cpeaHero obiero oopa3zoBanus, coctaBiser 204 gyaca: B 10 kmacce — 102
yaca (3 yaca B Hejieno), B 11 kitacce — 102 yaca (3 gaca B HeeIo).

OT6op opraHu3anmoHHBIX (HOPM, METOJOB U CPEICTB OOyUCHHS OUOJIOTHUU
OCYIIECTBISIETCS C y4€TOM CHENM(PHUKU €ro CoAep KaHWS M HANpaBICHHOCTH Ha
MPOJIOJDKEHNE  OMOJOTUYECKOrOo 00pa3oBaHMs B OpPraHU3AIUSAX  CPEIHETO
po(eCcCHOHANBLHOTO U BHICIIETO 00pa30BaHUSI.

OO0s13aTeNbHBIM YCIOBUEM MTPU 00YUYEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBIIICTCSI TIPOBENICHNWE JTA0OPATOPHBIX WM TPAKTHYECKUX paboT. Takxke ydactue
OOy4YaroMuXCsS B BBIMOTHECHUM MPOEKTHBIX M YYEOHO-MCCIEIOBATEIBLCKIX PaboT,
TEMaTWKa KOTOPBIX OMPENEISICTCS ydYuUTeJIeM Ha OCHOBE HMEIOIIHUXCSA
MaTepPHATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUIA.



COJEPXAHUE OBYUYEHUA
10 KIIACC

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

Tema 1. buoJsiorusi Kak HayKa

CoBpemeHHas OUOJIOTUsI — KOMIUIEKCHasi Hayka. KpaTkasi uctopusi pa3BuUTUS
Ouonornu.  buonormdeckue HAyKM M HM3ydyaeMble MMH  TPOOJIEMBI.
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: MEAULMHE, CEIbCKOM XO34MCTBE,
MPOMBIILJIEHHOCTH, OXPAaHE MPUPOIBI.

JleMoHCcTpaLumn

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

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

Tema 2. JKuBble cUCTEMBI U MX U3YYeHHE

JKuBble cucCTeMBI Kak mpeaMeT wu3ydeHus Ouosioruu. CBOMCTBA >KHUBBIX
CUCTEM: €IMHCTBO XHMHUYECKOIO COCTaBa, JHCKPETHOCTh U LEJIOCTHOCTD,
CIOXKHOCTh M YIOPAIOYEHHOCTh CTPYKTYpPbI, OTKPBITOCTh, CaMOOpPTaHU3AINS,
CaMOBOCIIPOU3BEICHUE, PA3IPAXKUMOCTb, U3MEHYUBOCTh, POCT U Pa3BUTHE.

YpoBHM OpraHu3aldd KUBBIX CHUCTEM: MOJEKYJISPHBIA, KJIETOYHBIMH,
TKAHEBBLIN, OpraHU3MEHHBIM, MOIYJISILIMOHHO-BUI0BOM, 9KOCHUCTEMHBIN
(OuoreonienoTuueckuit), oOuochepuprit. Ilporecchl, mpoucxonsiue B >KUBBIX
cucteMax. OCHOBHBbIE MpPU3HAKU KUBOTrO. JKH3HBb Kak (opma CyIIeCTBOBAHMUS
Marepuu. Hayku, n3ydaromme ,uBble CUCTEMbI HA PA3HBIX YPOBHSIX OPTraHU3AIUU.

W3yuenue XuBBIX crucTeM. MeToasl Omosornueckor Hayku. HaOmromeHwue,
U3MEpPEHUE, DKCIIEPUMEHT, CUCTEMATU3alMsA, MeTaaHanus. [lonstue o 3aBucuMon u
HE3aBUCUMOM TiepeMeHHOU. IInaHumpoBanme »skcnepumenta. IlocraHoBka u
npoBepka rumnore3. HyneBas runorte3a. [lonsaTtue BHIOOPKH M €€ JTOCTOBEPHOCTD.
Pa3bpoc B Ouonornueckux JaHHbIX. OIl€HKa JOCTOBEPHOCTH MMOJYYEHHBIX
pe3ysnbTaToB. [IpruMHBI HMCKaxeHHWs Pe3yJabTaTOB »JKcrepumeHTta. [lonsiThe
CTATUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuiel U cxeMbl: «OCHOBHBIE TpPU3HAKU >KU3HW», «buonorunyeckue
cucteMbl», «CBOWCTBAa KUBOW MaTepum», «YPOBHU OpraHU3alld >KUBOUN
npuponb», «CTpoeHHE MKUBOTHOW KIETKM», «TKaHU JKUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOro opraHuzma», «buoreonenos», «buochepar, «Metoasl
U3y4E€HUs )KUBOU IPUPOIBDY.

O6opynoBanue:  ynabopaTopHoe  OOOpyJOBaHHME  JJisi  IPOBEACHUS
HaOII0/ICHNM, U3MEPEHU, SKCIIEPUMEHTOB.

IIpakTnueckas padora «lcrnonp30oBaHuE pa3aUYHBIX METOJAOB IIPH
M3YYECHUHU KUBBIX CUCTEM.

Tema 3. buoJsiorust KjieTku

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

Metoapl  MOJIEKYJSIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHUS,
xpoMarorpadusi, IMeKTpodopes, METOI MEUYSHBIX aToMOB, Au(depeHITHATHHOES
HEeHTpU(PYTUpPOBaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yueHnue @urcuposanHvix
K1emokK. DIEeKTpOHHasi MUKpockonus. Kougoxanvuas muxpockonus. Bumanvhoe
(Mpudicu3HeHHoe) uzyueHue Kiemox.

JlemoHcTpanumn

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

Tabnuiel U cxembl: «CBETOBOM MUKPOCKOI, «DJIEKTPOHHBIM MUKPOCKOI,
«Hcropus pa3BUTHS METOAOB MUKPOCKOTIUI.

OO6opynoBaHUE: CBETOBOM MHUKPOCKOII, MHUKpPONpEnapaThl pPacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHABHBIX KIETOK.

IIpakTnueckas padora «l3yueHne MeETONOB KJIETOYHON OMOJIOTHH
(xpomarorpadus, aekTpodope3, auddepeHnranbLHoe EeHTPUGYTrUpOBaHUE,
[1LIP)».

Tema 4. XumMuueckasi OpraHu3anusa KJIeTKU

XUMHAUYECKUM COCTAaB KJIETKU. Makpo-, MUKPO- M YJIbTPAMHUKPOIIEMEHTHI.
Bona u €€ posib Kak pacTBOPUTENS, peareHTa, ydacTue B CTPYKTYpUPOBAHUHU
KJIETKHU, TEIUIOpEryJsanui. MuUHepallbHbIe BEIIeCTBA KJIETKH, UX OHOJOruyeckas
poJib. PONb KATHOHOB M AaHHOHOB B KJIETKE.

Opranuyeckue BellecTBa KIETKU. buonorndyeckue mnonumepsl. benku.
AMMHOKHCIIOTHBIN cocTaB 6enkoB. CTpyKTyphl OenkoBoM Mojekybl. [lepBuunas
CTpYKTypa Oeika, TeNTUIHAas CBsI3b. BTopuuHas, TpeTW4YHasl, 4YeTBEPTUYHAS
cTpykTypbl. Jlenatypauus. CsoiictBa OenkoB. Knaccupukauuss  Oenkos.
buonornueckue pyHkunu 0enkoB. Ilpuonsi.



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

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

Hyxnennossie kucnotel. JJHK u PHK. CrpoeHne HYKIEMHOBBIX KHUCIOT.
Hyxneotunpl. Ilpunnun kommiementapHoctu. IlpaBuino Yapradda. Crtpykrypa
JAHK — nBoiinas cnupans. Mecronaxoxaenue u ouonornueckue pynknuu JJHK.
Buner PHK. ®ynkiuu PHK B kietke.

Crtpoenue moinekynsl AT®. Makposprudyeckue cBsizu B Moisekyine ATO.
buonornyeckue ¢pynkuun AT®. BoccTaHOBIEHHBIE IEPEHOCUUKH, X (PYHKIIUU B
kietke. [pyeue wykneozuompugocpamer (HT®). CexenupoBanue JIHK.
Memoouvl cenomuxu, mpancKpunmoMuKu, npomeoMuKu.

CtpykrypHas Ouonorus: OMOXUMHUYECCKHE W OMO(MU3UUICCKHE HCCIICIOBaHUS
cocTaBa UM TPOCTPAHCTBEHHOM CTPYKTYphl OHOMONEKyNl. Mooeruposarue
CcmpyKmypbol U QYHKYull OUOMONEKYN U ux Komniekcos. Komnviomepnolii ousaiin u
opeaHudeckull cunmes 6UOMONIEKY U UX HENPUPOOHBIX AHALO2O08.

JlemoHcTpanumn

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

Huarpammer:  «PacnpeneneHne XUMHYECKUMX DJIEMEHTOB B HEXHBOM
npupojie», «PacrnpeneiseHne XuMUUECKUX JIEMEHTOB B )KUBOU MPUPOJIE.

Tabmuubr u cxembl: «llepuogmveckass TabnuIa XUMHUYECKUX JIIEMEHTOBY,
«CTpoeHue MOJEKyJbl BOJb», «BemectBa B coctaBe OpraHu3moB», «CTpoeHHe
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBON MOJIEKYIb», «CTpoeHHE MOJIEKYII
yraeBofoBy, «CTpoeHre MOJEKyd JUNUaoB», «HyKIeuHOBBIE KHUCIOTHI»,
«Ctpoenue monekyasl ATDy.

O6opynoBaHue: XUMUYECKasl TOCY1a U 000pPYAOBaHUE.

JlabopaTtopnas padora «O6HapyxkeHHE OETKOB C TOMOIIBIO KAYECTBEHHBIX
peakiui».

JlaGoparopnass  paGora  «JccrmenmoBaHuWe ~— HYKJIEMHOBBIX  KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK PAa3JIMYHBIX OPTaHU3MOB).

Tema 5. CtpoeHue n QyHKINM KJIETKH

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



CtpoeHue npokapuoTuyeckoit kiuetku. Knerounasi creHka OakTepuil U apxei.
Oco0eHHOCTH CTpPOCHHsI TETepOTpPOdHON W aBTOTPOPHOU MPOKAPUOTHIECKUX
KJIETOK. MecCTO U poJib MPOKapHoOT B OMOIIEHO3aX.

Crpoenue u (byHKIIMOHUPOBAHUE IYKAPUOTUYECKOU KJIETKH.
[Inazmatuueckass wmemOpana (razmanemma). CTpykTypa IuIa3MaTU4YecKOu
MeMOpanbl. TpaHCTIOPT BEMIECTB Yepe3 IUIa3MaTUYECKyI0 MEMOpaHy: TAaCCUBHBIN
(muddysus, obneruénnas auddysus), aKTUBHBIA (TMIEPBUYHBIA W BTOPUYHBIN
aKTUBHBIN TpaHcropT). IlomympoHurniaeMocts MeMOpanbl. PabGorta HaTpuii-
KaJIMEBOTO Hacoca. DHAOLMTO3: MUHOLUUTO3, (aromuTo3. Dk3ouuTo3. Kierounas
creHka. CTpykTypa U (QyHKIHMH KIETOYHOW CTEHKH pacTeHUM, IpuOOB.

Hutomna3zma. [uto30mab. [luTockener. JIBrkeHue 1mutoria3Mbl. OpraHouasl
kietkn. OnHoMeMOpaHHBIE OpPTraHOWABl KIETKH: HHAOIJIA3MAaTHYeCKas CeTh
(BIIC), anmapat T'onbaku, TU30COMBI, UX CTpoeHHuE U (QyHKIHH. B3auMocBs3b
OJITHOMEMOpPAaHHBIX OpPraHOUAOB KieTKU. CTpOoeHHE TPaHYJSIPHOIO PETHUKYJIyMma.
Mexanusm nanpasnenus denxos ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOYHBIX ~ MeMOpaH. [maakuii  (arpaHyispHBIA)  SHIAOIUIA3MATHYECCKUIN
perukynyM. CekperopHas GyHKIus arnmapara ['onbmku. Moougurkayus 6enxos 6
annapame [ onvoorcu. Copmuposka 6enxkos 6 annapame I onvoxcu. TpaHcnopt
BEIIIECTB B KJIETKE. Bakyosn pacTuTenbHbIX KiIeToK. Knerounslii cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOWABl  KIJIETKU:  MHUTOXOHJAPUM,  ILJIACTHU[IBI.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouozcenes (K.C. Mepesckosckuii,
JI. Mapeynuc). Ctpoerre U (YHKIIMM MUTOXOHJpUW W 1wiactui. llepBuunsle,
BTOPUYHBIE M  CJIOXKHBIE  TUIACTUALI  (POTOCHUHTE3UPYIOIMIMX  JYKAPHOT.
XJIOpOIIACThI, XPOMOIUIACTHI, JIEHKOIUIACTHI BHICIIMX PACTEHUMN.

HememOpanubie opranouasl kietku CtpoeHue M (QyHKIIUA HEMEMOpPaHHBIX
OpraHOUI0B KJIETKH. Prubocomsl. IIpomedsicymounvie Qunamenmul.
MuxkpodunameHTsl. AkmuHogvle Muxkpoguiamenmol. MBIIEUHbIE  KIIETKH.
Axmunosvie KOMHOHEHmMbl HeMbluleyHblX Kiemok. MukpoTpy6ouku. Knerounbiit
neHtp. CTpoeHue U JABWKEHHE KIYTUKOB M pecHUYEeK. MUKPOTpyOOUKHU
muToriasmel. Llentpuons. benku, accoyuupoganmvie ¢ Muxkpoguiamenmamu u
muxpompyooukamu. MomopHvie 6eaku.

Anpo. Ob6onouka sapa, XpoMaTUH, KapHoIUIa3Ma, SAPBIIIKA, KX CTPOSHHUE U
bynkuuu. Snepubiii OenkoBbl MaTpukc. IIpocTpaHCTBEHHOE pacHoOOKEHHE
XpOMOCOM B HWHTeppazHOM dAnpe. Iyxpomamun u eemepoxpomamunr. benaxu
XpoMaThUHa — TUCTOHBI. JuHamukxa s0epHou o000n04Ku 6 Mmumo3ze. foephbiil
mpauncnopm.

Knerounsie BkItoueHUs. CpaBHUTEIbHAS XapaKTEPUCTUKA KJIETOK 3YKAPUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JlemoHcTpanuu



[Toptpersr: K.C. MepexkoBckuit, JI. Mapryinuc.

Tabmumbsl u cxeMmbl: «CTpoeHHE 3YKapUOTHYECKON KieTkn», «CTpoeHue
JKUBOTHOW  KJETKW», «CTpoeHHe  pacTUTENbHOM  KiIeTkm», «CrtpoeHue
MUTOXOHAPUW, «Aapo», «CTpoeHre NPpOKapUOTHUECKON KIETKN.

OOopynoBaHue: CBETOBOM MMKPOCKOI, MHKpPOIpENnaparbl PacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKPOIIPENapaThl OaKTepUaIbHbIX KIETOK.

JlabopaTopnass paGora «l3ydyeHue CTpOEHUS KIETOK Pa3IMYHbBIX
OpraHU3MOB.

IIpakTnyeckas padora «/3ydyeHre cBOWCTB KIETOYHOU MEMOpaHBI».

JlabopaTopnass pabora «JVccrnepoBanue Ima3moiin3a W JACIUIA3MOJIM3A B
PACTUTEIIbHBIX KIIETKAX).

IlpakTuueckass paGora  «l3ydyeHue  [OBMKEHUS  UUTOIUIA3MbI B
PACTUTEIIbHBIX KIIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpaLlieHHE JHEPIHU B KJIETKe

AccUMWIIALINS U IUCCUMWISILIUS — JIBE CTOPOHBI MeTabonu3Ma. Tunel oOMeHa
BEIECTB: aBTOTPOGHBIN W TeTepoTPO(HBIA. YdUacThe KHUCIOpOJa B OOMEHHBIX
mpoleccax. JHepreruueckoe oobOecrnieueHue kieTku: mnpeBpamienue ATD B
OOMEHHBIX Tporeccax. DepMEHTATUBHBIA XapakTep peakIuid KJIETOYHOTO
Metabonuzma. DepMeHTBI, WX CTPOCHHE, CBONCTBA U MEXaHH3M JICHCTBUS.
Kodepmentsl. Otnuuusi pepMeHTOB OT HEOPraHUYECKUX KaTanu3atopoB. 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
dotocunteza. CBeToBas u TeMHOBas Gasbl. Pomoodvixanue, Cs., Cs- u CAM-munot
gdomocunmesa. IlponyktuBHoCTh doTOCHHTE3a. BrnusHue pasnuuHbiX (HakTOpOB
Ha CKOpOCTh (poTocuHTE3a. 3HaUeHHE (POTOCUHTESA.

XEMOCHHTES. Pa3noo6pasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTpUuLUpyomue OaKTepuH, XKene300aKTepuu, cepoOaKTepHH, BOJOPOIHBIC
OakTepuu. 3HaYCHUE XEeMOCHUHTE3a.

AHa’poOHble opranu3Mbl. Buabsl Opoxkenus. [IponykTbl OposkeHHS M HX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHa’3pOOHbIE MHUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJOTUM U BO30YAUTENH OOJIE3HE.

AspoOHEBIe OpraHU3MBI. Oranbl AHEPreTUYECKOTrO oOMeHa.
[ToaroroBuTtenbHbIN 3TaM. [ TUKOIN3 — OECKUCIOPOAHOE PACIICTICHHE TTTFOKO3HI.

buonornyeckoe okuclieHUe, WM KJIETOYHOE JibIXxaHue. Poib MUTOXOHIpUI B
npoleccax Onojgornyeckoro okuciaeHus. Lluknuyeckue peakuuu. OKUCIUTEIBHOE
dbochopumupoBanue. Ouepeus membpanno2o epaduenma npomonos. Cumnmes



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

JdemoHcTpanuu

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

Tabmumer 1 cxeMbl: «DOTOCHHTE3Y, « JHEPreTHUECKUil 0OMen», «brocunTes
oenka», «Ctpoenue pepMeHTa», « XeMOCUHTE3Y.

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

JlaGoparopHass padora  «l3ydyeHue  KATaAIUTUYECKOM  aKTUBHOCTH
dbepMeHTOB (Ha IPUMEPE aMIIIa3bl UJTU KaTajaasbl)y.

JlabopaTtopnass pabGora «/3ydeHue (HEepMEHTATUBHOTO pACIICTUICHUS
MEPOKCH/Ia BOJIOPO/Ia B PACTUTENIBHBIX U dKUBOTHBIX KIIETKAX).

JlabopaTtopnasi padora «CpaBHeHue mporeccoB (OTOCHHTE3a U
XEMOCHHTE3a».

JlabopaTtopHas pabora «CpaBHEHHE POIIECCOB OPOKECHUSI U TBIXAHUSD.

Tema 7. Hacsiencreennasi uHgopmanus U peajn3anus eé B KIeTKe

Peakiiun MarpuyHoro cunrtes3a. [IpuHIIUI KOMIUIEMEHTAPHOCTH B PEAKIMIX
MaTPUYHOIO CHHTe3a. Peanusanus HacieacTBeHHOM nHpopMauuu. ['eneTnueckuit
KOJ, €ro cBoucrBa. TpaHckpunuusa — wmarpuunbeli cuHTe3 PHK. IlpmHummnsr
TPAHCKPUIIUMU: KOMIUIEMEHTAPHOCTh, AHTUIIAPAIIIEIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou xnemke. Hexooupyrowue PHK.

Tpancnauus u e€ sransl. Yuactue Tpancnoptabix PHK B 6nocuntese Genka.
VYcnoBust OuocunTeza 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
MPOILIECCOB B KJeTKe. KiIeTOUHbIN roMeocTas.

Bupychl — HeksieTouHble (OPMBI JKU3HU U 0ONuUTaTHbIe Mapa3uThl. CTpoeHue
MIPOCTBHIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbili YUK
JHK-cooepocawux supycos, PHK-cooepaxcawux eupycos, o6axmepuoghazos.
Obpamnasa mpauckpunyus, pesepmasa, uHmMezpasa.

BupycHbie 3a0oneBanusi yenoBeka, XuBOTHBIX, pacTeHuii. CITN, COVID-
19, connanbHble 1 MEAUIIMHCKUE TTPOOIIEMBI.

Buounpopmamuxa: unmeepayus u anaruz oonvuux maccusos («bigdatar)
CMpPYKMYpHuIX buonocuyeckux oannvix. Hanomexuonoeuu 6 ouonoeuu u meouyuHe.
IIpoepammupyemvie pynxyuu 6eaxos. Cnocodovl 0ocmasKu ieKapcms.



JlemoHcTpanuu

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

Tabmuier u cxembl: «buocuaTe3 Oenkay, «I 'eHeTHUYECKU Koa», «BHUpych»,
«bakrepuodarm.

IIpakTnueckas padora «Co31aHue MOJEIIA BUPYCA».

TeMma 8. ZKn3HeHHBIH MUKJ KJIETKH

Knerounslii 1uki, ero mepuoabl W peryisinusa. Wutepdaza u  MUTO3.
Oco0OeHHOCTH TIPOIIECCOB, MpoTeKalmux B uHTepdaze. [loaroroBka KIETKH K
nenenuto.  [lpecunreTmdyeckuid  (MMOCTMUTOTHYECKHI), CHUHTETHYECKUH U
MOCTCUHTETUYECKUH (MPEMUTOTUYECKUI) IEPUOIbl UHTEP(DA3BI.

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

Henenue xnetkn — wmuto3. Craguum MHTO3a U TPOUCXOIAIINE B HUX
npoueccel. Tunel muto3a. KapuoknHe3 nu HUTOKMHE3. brosmorndyeckoe 3HaueHUE
MHTO3a.

Perynsauuss mutothueckoro nukia kiuetku. [Iporpammupyemas kieTtodyHas
rudeb — anomnTo3.

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

JlemoHcTpanuu

Tabmuier 1 cxeMbl: <«OKW3HEHHBIH IMKI KICTKW», «MmuT03», «CTpocHHE
xpomocomy, «Perukanus [JHK».

O6opynoBaHUE: CBETOBOM MUKPOCKOT, MUKpOIIpenapathl: «MUTO3 B KJIETKax
KOpEIIIKa JTyKa».

JlaboparopHas padora «3yuenue XPOMOCOM Ha TOTOBBIX
MUKPOIIpENapaTaxy.

JladopaTopHasi pabora «HalmroieHre MUTO3a B KJIeTKaX KOHUMKA KOPEIKa
JyKa (Ha TOTOBBIX MUKPOIIPEIapaTax).

Tema 9. Ctpoenue u GpyHKIUM OPraHM3MOB

buonornueckoe pazHooOpa3zue OpPraHu3MOB. OnHOKIIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHbBIE OPTaHU3MBI.

OCOoOEHHOCTH  CTPOEHUS M KU3ZHEACATEIBHOCTH  OJIHOKJIETOYHBIX
opranu3mMoB. baktepuu, apxew, OJHOKJIETOUYHbIE TpPUOBI, OJIHOKJIETOYHBIE
BOJIOPOCIH, APYTHUE NPOTUCTHI. KOJIOHHAIBHBIE OPTAHU3MBI.



B3anMoCBsA3p 4YacTe MHOTOKJIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl H
cucteMbl opranoB. OpraHusM Kak eJuHoe 1esoe. ['omeocTas.

Tkanum pacrenuii. TuIbBI  pacTUTENBHBIX TKaHEW: oOpa3oBaTebHas,
NOKPOBHAs, MPOBOJSAIIAsA, OCHOBHAas, MexaHudeckas. OCOOEHHOCTHM CTpOEHUS,
(GyHKUMNA 1 paclofioKEeHHs TKAHEH B OpraHax pacTEHUU.

TkKaHW KUBOTHBIX M YEJIOBEKA. THWIIBI KUBOTHBIX TKAHEH: 3MUTEIIHAIbHAS,
COCJMHUTENbHAs, MblleyHas, HepBHas. OCOOEHHOCTH CTPOEHHUA, (PYHKIMA U
pAacmoJIOKEHUSI TKAHEN B OpraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereraTuBHbIE M T'€HEpaTUBHBIE OpraHbl pacTteHuid. OprasHbl U
CHUCTEMBI OPTraHOB JKMBOTHBIX U yenoBeka. OyHKIMN OPraHOB U CUCTEM OPraHOB.

Omnopa Tena opranu3zMoB. Kapkac pacreHuii. CkeneTrsl OJHOKIETOYHBIX U
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:
TPOIIU3MBI M HACTUU. JIBM)KEHME MHOTOKIIETOUHBIX >XKMBOTHBIX M YEJIOBEKA:
MblleyHas cucteMa. Pedrekc. CkeneTHbIe MBI U UX padoTa.

[Iutanne opranusmoB. Iloryomenue BOIBI, YIJIEKUCIOTO Ta3a W
MUHEpPAJIbHBIX BEIIECTB pacTeHUsAMU. lIuTaHne xMBOTHBIX. BHyTpHumosocTHoE u
BHYTPUKIIETOYHOE NUIIEBApeHUE. [IuTaHne MO3BOHOYHBIX KUBOTHBIX. OTHENBI
MUIIEBAPUTEIILHOTO TpakTa. [lumeBapurensHble xene3bl. llumieBapurtenbHas
CUCTEMA YEJIOBEKA.

Jpixanue opranu3mMoB. Jlpixanue pactreHui. Jlpixanue >kuBoTHoIX. {uddy3us
ra3oB 4epe3 NOBEPXHOCTh KIETKU. KoxkHOe npixanue. JlpxarenbHas MOBEPXHOCTD.
KabepHoe u n€royHoe apIxaHue. J[pIxaHue MO3BOHOYHBIX KMUBOTHBIX U YEJIOBEKA.
OBOJIIOLMOHHOE  YCJIOKHEHHE CTPOEHMS JIETKMX [MO3BOHOYHBIX YKMBOTHBIX.
JIpixaTenpHas cucrema 4enoBeka. MeXaHu3M BEHTWIIUMU JIETKUX Yy MTHUL] U
mieKkonuTaromux. Perymnsmus apixanus. JprxarenbHble 00bEMBI.

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

Brinenenue y opranusmoB. Beigenenne y pacrenHuid. Beinenenue y
KUBOTHBIX. (CoKpaTuTenbHble Bakyonu. OpraHbl BblaeneHus. PuiapTpauus,
CeKpenusi 1 00paTHOE BCAChIBAHME KAK MEXaHU3Mbl PabOThl OPraHOB BBIJEICHUS.
CBs13b MOJIOCTH TEJIa C KPOBEHOCHOW M BBIICIIUTENIBHON cucTeMamMu. Beiienenue y



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

3ammTa y OpraHu3MoOB. 3aliuTa y OJHOKIETOYHBIX OpraHu3moB. CHopsl
OakTepuii M UUCTHl MNPOCTEHIIMX. 3auUTa Yy MHOTOKJIETOYHBIX pacTEHUH.
Kyrtukyna. CpeacTBa macCUBHOM M XUMHUYECKOU 3aUThI. DUTOHIUIBI.

3ammra y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M WX NpOU3BOAHBIE.
3amura opranu3ma oT Oonesneil. IMmyHHast cuctema denoBeka. KieTouHblii u
I'YMOpaJbHBIE UMMYHHUTET. BpOXIEHHBIM W TPUOOPETEHHBIM crierupUUIeCcKUui
UMMYHHTET. Teopusi KJIoHaIbHO-celieKTUBHOrO ummyHutera (I1. Dpmux, d. M.
bepner, C. Tonerasa). BocnanuTenbHble OTBETBI OpraHu3MoOB. Poiib BpOKIAEHHOTO
UMMYHUTETA B Pa3BUTHUN CUCTEMHBIX 3a00JI€BaHUN.

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

HepBHas cucreMa u peQuekTOpHas peryjsiuus y S>KUBOTHbIX. HepBHas
cUCTEMA U €€ OTAEJbl. DBOIOLUHUOHHOE YCIOKHEHNE CTPOCHUSI HEPBHOM CUCTEMBI
y JKUBOTHBIX. OTIeNbl TOJOBHOTO MO3ra MO3BOHOYHBIX KMBOTHBIX. Pedrexc u
pedrexTopHas ayra. be3ycioBHbIE U YCIOBHBIC PE(DICKCHI.

['ymopanpHas perynsiuus U 3HAOKPUHHAs CHCTEMA KMBOTHBIX M YEJIOBEKA.
JKenme3pl HSHOOKPMHHOW CHUCTEMBI M KX TOPMOHBL. JleHCTBHE TOPMOHOB.
B3auMoCBsI3p HEpBHOW M SHIOKPUHHOW cuCTeM. [ umoTtanamo-runodusapHas
cUcCTeMa.

JleMoHCcTpaLumn

[Toptper: U. I1. I1aBnos.

Tabmuupr m cxembl: «OIHOKIETOYHBIE BOJAOPOCIN», «MHOIOKIETOUYHBIE
Bojopocnny, «baktepumn», «lIpocreiimmue», «Opranbl LBETKOBBIX PACTCHUI,
«CuctemMbl OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacrenuil», «KopueBbie cuctembny, «CTpoeHue cTedis,
«CTpoeHHe JHCTOBOM IUIACTUHKW», «TKaHM XUBOTHBIX», «CKEIEeT 4elIOBEKay,
«lIumeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas

CHUCTEMA, «HepBHas CHUCTEMA, «Koxay, «MBpleuHas cucTeMay,
«BblaenurenbHas CUCTEMa», «IDHAOKPUHHAs cucTeMa», «CTpOECHHE MBIIIIbIY,
«Ammynuter»,  «KumeunonosioctHbeie», «CxeMa  TUTaHUA  PACTEHUI»,

«KpoBeHOCHbIE CHCTEMBbI TO3BOHOUYHBIX KUBOTHBIX», «CTpOo€HUE THUIPHDY,
«CtpoeHue minaHapumn», «BHyTpeHHee cTpoeHue H0KIeBoro uepmsi», «HepBHas
cuctema peib», «HepBHas cucrema narymkw», «HepBHas — cuctema
npecMmbikatomuxcs», «HepBHas  cucrema  nrtuny», «HepBHas — cucrtema
MIEKonuTaromux», « HepBHast cuctema uenoBekay, «Pediekcy.



OOopynoBaHue: CBETOBOM MHUKPOCKON, MHKpPOIpEnaparbl OJHOKIETOYHBIX
OpraHMW3MOB, MUKPOIIPENapaTbl TKAHEH, PAaKOBUHBI MOJUIIOCKOB, KOJUJIEKIIUU
HACEKOMBIX, UTIJIOKOXKHUX, KUBbIE SK3EMIUISIPhl KOMHATHBIX pacTeHH, repOapuu
pacTeHuid pa3HbIX OTHAEJIOB, BJIAXHbIC IMpenapaTbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YeJIOBEKa,
o00Opy10BaHUE AJIsl AEMOHCTPAIIMU TOYBEHHOT'O U BO3yIIIHOTO MUTAHUS PACTCHUH,
pacHieTuieHus Kpaxmasia U OeIKOB Mo iecTBreM (GepMEHTOB, 000pYAOBaHHE IS
JEMOHCTPALUH OMBITOB MO U3MEPEHUIO )KU3HEHHOW 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

®opMbI pa3MHOKEHHUS OpraHuW3MoOB: Oecronoe (BKIIOYas BEreTaTMBHOE) U
noysioBoe. Buael  Oecronoro  pa3MHOXEHUS:  I[OYKOBAaHUE,  CHOPYJISLUS,
dbparMeHTanus, KJIOHHPOBaHUE.

[TonoBoe pa3zmHOkeHue. IlonoBbie KneTkW, wian ramerbl. Meio3. Craguu
Mmeno3a. [loBegenne xpomocoM B mMeno3e. Kpoccunrosep. brosiornuecknii cMbICI
M€fo3a M IIOJIOBOTO Ipouecca. Meno3 M ero MeCTO B JKM3HEHHOM  IUKJIE
OpPTaHHU3MOB.

[IpenzapoasiieBoe pazputue. ['ameToreHes y »kMBOTHBIX. [10710BbIE XKETE3BI.
OOpa3zoBaHue U pa3BUTHUE MOJOBBIX KieTOK. CriepmaTorenes u oorene3. CTpoeHue
IIOJIOBBIX KJIETOK.

OnnonoTBOpeHHEe U SMOPUOHATBHOE pa3BUTHUE KUBOTHBIX. CHocoOb
OIUIOIOTBOPEHUSA: HApYKHOE, BHYTpeHHee. [lapTenorenes.

WunuBryaibHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHOIOTHS — HAyKa
O Pa3BUTUU OPTaHU3MOB. Mopghozenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOSUU.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Ctaguu >MOpHOreHe3a
JKUBOTHBIX (HAa mpumepe Jsaryuiku). JpobOnenuwe. Tunbl  ApoOieHUS.
Jlemepmunuposannoe u HedepmuHuposanmoe Opobaenue. bnacmyna, munwi
onacmyn. OCOOCHHOCTH JPOOJICHHS MIICKOIUTAIONINX. 3apOJABIIICBBIC JIUCTKU
(racTpyssinus). 3aKiajKa OpraHOB U TKaHEW U3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIUSIHUE YacTeil pa3BUBAIONIIETOCS 3apojbllia (AMOpPHOHANbHAS WHIYKLHUA).
3akjagka IUlaHAa CTPOEHMS KMBOTHOTO KAk  PE3yJibTaT HMEPAPXUUYECKHUX
B3aUMOJICUCTBUI T'E€HOB. BnusHMe Ha >MOPUOHAIBHOE PAa3BUTHUE PATUUHBIX
(bhaKkTOpPOB OKPYKAIOIIEH CPEIbI.

Poct u pasButne xuBOTHBIX. [locTamOpuoHanbHbli nepuoa. Illpsmoe wu
HenpsiMmoe pas3BuTue. Pa3zBute ¢ wmeramopdo3oM y O€ClO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHOJIOTMYeCKOe 3HAaYE€HHE MPSMOrO W HEMPSIMOTO



pa3BUTHA, UX PACHpPOCTpPAHEHUE B Ipupone. Tumbl pocta KUBOTHBIX. (DAKTOPHI
PETYJISILIMK POCTa KUBOTHBIX U ueioBeka. CTaauu nocTaMOPHOHATBHOTO Pa3BUTHUS
y ’KMBOTHBIX U uesioBeka. [lepuoasl oHTorenesa uenoBeka. CTapeHne U CMEPTh KaK
OHMOJIOTUYECKHE TTPOLIECCHI.

Pa3smHoxxeHue u pa3Butue pacteHui. ['amerodur u cnopodut. Meiio3 B
KU3HEHHOM ILMKJIe pacteHuil. OOpa3oBaHue croop B Ipolecce Meno3a.
['amerorene3 y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIBHBIX
opranu3MoB. J[BoifHOE OIJIOIOTBOPEHHE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHMU.

MexaHn3MBbI pETYIALNNA OHTOI€HE3A Y PACTEHUN U )KUBOTHBIX.

JdeMoHCTpanuu

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

Tabmuubr u cxembl: «BereratnBHoe pasmHokeHue», «Tumbl Oecmosioro
pa3sMHOXKEHUD», «Pa3MHOKEHME XJIaMHIOMOHAIbB», «Pa3MHOMXEHHE SBIIEHBI»,
«PasmHoOxenue rumpe», «Menos», «Xpomocomsdy, «l'amerorenes», «CtpoeHue
AWLIEKIETKH U crepMaro3zouaa», «OCHOBHBIE CTaauu OHTOreHes3ay, «lIpsmoe n
HENpsIMOE pa3BuTuUe», «Pa3BuTHe MalcKoro xyka», «Pa3BuTue capaHumy,
«Pa3BuTne NATYWIKW», «J|BOMHOE OIUIOJOTBOPEHUE Yy NBETKOBBIX PACTECHUI,
«CTpoeHue CeMsSH OJHOJOJIBHBIX M JABYIOJIBHBIX pAacTeHUI», «KU3HEHHBIN LMK
MOPCKOM  KamyCTbDy, <«OKWM3HEHHBIM LHKIT MXa», <« KHU3HEHHBIM  IUKI
ManoOpPOTHUKA», « KM3HEHHBIN I[TUKI COCHBD».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIpenaparbl SUIEKIETOK |
CIIEPMATO30UI0B, MOAENb «LIMKII pa3BUTHA JIATYIKI.

JlaGoparopHasi padora «l3ydeHue CTPOCHHS MOJOBBIX KJIETOK HAa TOTOBBIX
MUKPOIIpEenapaTaxy.

IlpakTuueckass padora «BblgBIeHHUE MNPU3HAKOB CXOJCTBA 3apOAbIIICH
MO3BOHOYHBIX JKMBOTHBIX).

JlaGoparopnass padora «CTpoeHHE OpPraHOB Pa3MHOXKCHHUS BBICIIUX
pacTeHU.

Tema 11. I'eHeTuka — Hayka O HacCJeACTBEHHOCTH W HM3MEHYMBOCTH
OPraHu3MoB

Hcropust cTaHOBJIEHUS M pa3BUTUS TE€HETUKM Kak Hayku. Paboter T
Meunpens, I'. ne @puza, T. Moprana. Poinp oT€4eCTBEHHBIX YYEHBIX B Pa3BUTUU
renetuku. Padotel H. K. Konbnioa, H. 1. Basunora, A. H. benozepckoro, I'. .
Kapmeuenko, FO. A. ®unummuenko, H. B. Tumodeea-PecoBckoro.

OCHOBHbBIE TEHETUYECKHE MOHATUS U CUMBOJIBL. | 'OMOJIOTHUYHBIE XPOMOCOMBI,
aJUIENIbHBIE TE€HbI, AJIbTEPHATHUBHBIE NPU3HAKHA, JOMUHAHTHBIA WU PELECCUBHBIN
PU3HAK, TOMO3UT0Ta, FETEPO3UT0Ta, YUCTASI JIMHUSL, THOPUIBI, TEHOTHII, PEHOTHII.



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 .

JlabopaTopHasi padora «J/Ipo3odpuna Kak OOBEKT T'€HETHUUYECKUX

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

eIMHO00pa3us THOPUIOB MepBoro mokojeHus. [IpaBuno nomuarpoBanus. Bropoit
3aKOH MeHJenss — 3aKOH pAacIIeIUIeHUs MPU3HAKOB. lluTonormyeckue OCHOBBI
MOHOTMOPHIHOTO CKpeluBanus. [ unoresa 4ucToThl ramer.

AHanmsupyomee ckpemmBanue. [I[poMexyTouHbI XapakTep HacleI0BaHMUS.
Pacmiennenne npu3HakoB IIpY HEMOJIHOM JOMUHUPOBAHHH.

JurubpugHoe ckpemrBanue. TpeTuit 3akoH MeHiens — 3aKOH He3aBUCUMOTO
HAcJlelOBaHMUs ~ TpHU3HAKOB.  lluTosmornueckre  OCHOBBI  JTUTHOPUIHOTO
CKpELIBAHUSI.

CuennenHoe HacienoBaHue npusHakoB. Pabotel T. Moprana. CuemnsieHHoe
HACJIEJOBAaHUE TI'€HOB, HAPYLICHHWE CLEIUIEHUS MEXAYy I'e€HaMH. XPOMOCOMHas
TEOPUS HACIEICTBEHHOCTH.

['eneTnka nmosa. XpoOMOCOMHBIM MEXaHU3M ONPEACIICHUS NOJIA. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M Te€TEPOramMeTHhIA MOJ. ['eHeTnueckas
CTPYKTYpa IOJOBBIX XpoMOCcOM. HacnenoBanue pu3HakoB, CLEIVIEHHBIX C ITOJIOM.

['enoTun kak nenoctHas cucrema. [imenoTponust — MHOKECTBEHHOE JEUCTBUE
reHa. MHOXECTBEHHBIM aIeau3M. BzauMoaencTBUe HeaJUICIbHBIX T'E€HOB.
KommiiementapHocTs. Onuctas. [lonumepus.

['eHETHYECKUIT KOHTPOJIb PAa3BUTHUS PACTECHUM, >KMBOTHBIX M 4YEJIOBEKa, a
TakKe (PU3NOIIOTUYECKUX TMPOIECCOB, TMOBEICHUS W KOTHUTHUBHBIX (YHKIIHH.
['eneTnueckre MeXaHU3Mbl CUMOUOTeHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35TUH
— Mapa3uT» U «XO3IMH — MHUKpoOHOM». ['eHeTHMueckue achekTbl KOHTpOJIS U
M3MEHEHHS HACJIeICTBEHHON MH(OPMAIUU B TOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JlemoHcTpanumn

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

Tabnuubr u cxemsl: «IlepBoiii 1 BTOpoil 3akoHbl Menaens», «Tperuii 3aKkoH
MeHnnens», «AHanuM3UpyRoOLIee CKpeluBaHue», «HemnoaHoe AOMUHUPOBaHHEY,
«CuenyieHHOe HaclieJoBaHUE MPU3HAKOB Y Jpo30puibl», «l'eHeThka moisay,



«Kapuotun uenoseka», «Kapuotun gposzodpunby, «Kapuotunm OTHIBD,
«MHOXeCTBEHHBIN ajjenu3m», «B3aumMo1eicTBUE T€HOBY.

O6opynoBaHue: MOJEIb JUISI JEMOHCTpPAllUM 3aKOHOB €IWHO00pa3us
ruOpUIOB TEPBOTO TOKOJICHUS M pacHICTUICHUS NPU3HAKOB, MOJEIb s
JIEMOHCTpAllUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBaHUS TMPU3HAKOB, MOJIEIb IS
JEMOHCTPAlUM CLEIJICHHOTO HACIEIOBaHUs IMPU3HAKOB, CBETOBOW MMKPOCKOII,
MHUKpoIpenapar: «/[po3oduiay.

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

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

Tema 13. 3aK0HOMEPHOCTH U3MEHYNBOCTH

B3aumoneiictBue reHoTHMHA W cpeabpl Ipu  dopmupoBaHuu (peHoTHma.
N3MeHunBOCTh NpU3HAKOB. KauecTBEHHbIE M KOJWYECTBEHHBIE NMPU3HAKU. Buabl
M3MEHUYMBOCTH: HEHACJICACTBCHHAS U HACJICICTBCHHASI.

MopaudukaniioHHass HW3MEHYMBOCTh. Poiab  cpeasl B (hOpMHUPOBAHHUH
MoAU(UKAIIMOHHOW M3MEHYMBOCTH. Hopma peaknuu npusHaka. BapuannoHHBIN
psan u BapuanuonHas kpuBasi (B. Horanncen). CoiicTBa MOIu(UKAIMOHHOU
W3MEHYUBOCTH.

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

KomOuHaTuBHAas M3MEHYMBOCTH. MeH0O3 M TOJIOBOM IPOIECC — OCHOBA
KOMOMHATHBHON U3MEHYUBOCTH. POJIb KOMOMHATUBHOM M3MEHUYMBOCTHU B CO3JaHUU
TEHETUYECKOT0 Pa3Ho00pa3us B Mpeesiax 0JHOTO BU/IA.

MyTanmonHass HW3MEHYMBOCTh. BuHIBI MyTalnMil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  WHAYUUPOBAHHBbIE MyTalWW. SnepHble WU
nUTOoILIa3MaTuyeckue myTtanuu. CoMaTHYeCKUE U TMOJIOBble MyTaluu. [IpuuuHbI
BO3HUKHOBEHUsS MyTanui. MyTareHbl W HUX BJIUSHUE HAa OpPraHUu3MBI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMPOIECCa. 3aKOH TOMOJIOTHYECKUX PSIIO0B B
HacnencTBeHHo m3meHuuBoctu (H.M. BaBunoB). BHesnepHass U3MEHUHUBOCTH U
HAcCJICJICTBEHHOCTb.

Onueenemuxa u INUSEHOMUKA, pPONb  DNUCCHEMUYECKUX (HaKmopos 6
HACIe008AHUU U UBMEHYUBOCMU (PEHOMUNUUECKUX NPUZHAKOS ) OPCAHUIMOS.

JlemoHcTpanumn

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

Tabmumet u cxeMbl:  «Bugsl  um3aMmeHumBOCTHY», «MoauduKanmoHHas
U3MEHUYHUBOCTLY, «KoMmOunHaTnBHas U3MEHYHUBOCTLY, «Meitio3y,
«OmnonoTBopeHuey, «I eneTnueckue 3a00eBaHus YeI0BeKay, « BUIbl MyTaluii.



OO6opynoBaHue: KUBbIE U TepOapHbIE AK3EMIUIAPHl KOMHATHBIX PACTECHUM,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3TMYHBIMHU BUAAMH U3MEHUYHUBOCTH.

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
4yenoBeKa. MeTonbpl  M3YyYeHUsT T€HETHMKH  YEJOBEKAa: TIEeHEAJOTHMYECKHi,
OJIM3HEIOBBIH, LIMTOTCHETUYECKUIA, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKHM. CoBpemeHHOE ONIPENEIICHUE TE€HOTHIIA!
MOJITHOTEHOMHOE CEKBEHUPOBAHWE, T'€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOILIBIO
[1I[P-ananu3a. HacinencTBeHHbIe 3a00JIeBaHUA YelOBEeKa. | eHHbIE U XPOMOCOMHBIE
Oone3Hu denoBeka. bolie3HW ¢ HACIENCTBEHHOM MPEapacloiOKEHHOCTHIO.
3HaueHuE MEAMIIMHCKON T€HETUKHU B MPEIOTBPAICHUHN U JICYEHUU T'€HETUYECKHUX
3a0oneBaHui 4yenmoBeka. Meauko-TeHeTHuecKoe KOHCYJIbTHpoBaHue. CTBOJIOBBIE
KJIeTKH. [[OHSATHE «T€HETUYECKOro rpy3a». DTUYECKUE aCIEeKThl UCCIEIOBAHUN B
00J1acTU peJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnyeckue ¢GakTOpbl TMOBBIIIEHHONW YYBCTBUTEIBHOCTH YEIOBEKAa K
bu3HUecCKOMy M XUMHUUYECKOMY 3arpsi3HEHUI0 OKpY’Karomien cpeapl. [ 'eneTnyeckas
MPEAPACTIOIOKEHHOCTD YEJI0BEKA K MAaTOJIOTHUSIM.

JleMoHCcTpaLumn

Tabnuiel 1 cxembl: «KapuoTtun uenoBekay, «MeToJbl U3YyUEHUS] TEHETUKU
yesoBekay, «I'eHeTnyeckre 3a00JIeBaHUS YETTOBEKAY.

IIpakTuueckas 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 pacTeHUW. Ponp cenexkiuu B CO3JaHMM COPTOB PACTEHHM W IOPOA
#*uBOTHBIX. CopT, MmopoAa, ITaMM. 3aKOH T'OMOJIOTUYECKHX PSJIOB B
HacieaCcTBeHHOM wu3meHunBocth H. WM. BaBunosa, ero 3HaueHue s
CEJICKIIMOHHOU pabOTHI.

MeTonbl cenekuMOHHON padoThl. MCKycCTBEHHBIH OTOOp: MAacCOBBIA H
VIH/INBU1y AJIbHBIM. DTamnel KOMOMHAIIMOHHON CCJICKIIUU. HUcnbrTanue
MpPOU3BOAUTENEH MO TOTOMCTBY. OTOOp MO TEHOTHIY C TOMOIIBIO OIIEHKHU
¢dbeHoTHna MOTOMCTBA U OTOOP MO TEHOTUITY ¢ moMolibio aHanu3a JIHK.

HckyccTBEHHBIE ~ MyTareHe3 Kak  METOJ  CEJIEKIIMOHHOW  padoThI.
PannanoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTallMK Y KyJIbTYPHBIX



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

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

CoxpaHeHUE UM U3YUYECHHE T'CHETUYECKHUX PECYpCOB KYJIbTYPHBIX PACTECHUU U
WX JUKAX  pOAWYed  JJIsT  CO3/JaHUsl  HOBBIX COPTOB M TUOPHUIOB
CEIIbCKOXO3AMCTBEHHBIX  KYJIbTYp. /H3yuenue, coxpaneHue u  ynpaeieHue
2eHeMmUYeCKUMU Pecypcam CenbCKOXO3AUCMBEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 Yesax YAVYUEeHUs CYUeCmeyiomux U co30anusl HO8blX NOpoo, TUHUL U KPOCCO8, 8
MoM 4Yucie ¢ NPUMEHEHUEeM COBPEMEHHbIX MemOo008 HAYUHBbIX UCCIe008AHUl,
nepeodosuvlx uoeti U nepcneKmueHblX MmexHoI02UlL.

JdeMoHCTpanuu

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

Tabmuirel U cxeMbl: «L{eHTpbI TPOUCXOXKISHUSI U MHOTOOOpa3usi KyJbTYPHBIX
pacTeHui», «3aKOH IOMOJIOTUHYECKUX PSAOB B HACIEACTBEHHOW M3MEHUYMBOCTHY,
«Metonwpl cenexuuny, «OtnanéuHas rudbpuauzanus», «MyTareHesy.

JlabopaTopHnasi padora «/3yueHue copTOB KyJIbTYpHBIX PACTEHUN U TOPOJ
JIOMAIITHUX >KUBOTHBIX).

JlaGopaTopHasi pabora «3yueHrne METOOB CEIICKIINU PACTCHUIN.

IIpakTuyeckas padora «IIpuBuBKa pacTeHUN».

Ikckypceusi «OCHOBHBIE METOJBl U JOCTHIKEHHUS! CEJIEKIUMU PACTeHUH U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIHUIO, IJIEMEHHYO bepmy,
COPTOUCIIBITATENIbHBIA YYaCTOK, B TEIUIMYHOE XO34MCTBO, B JIabOpaTOpUIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LICHTPA)».

Tema 16. BuorexHo0rus 1 CHHTeTHYECKAasA OMOJIOTHSA

OOBEKThI, HCHOJIb3yEMble B OHMOTEXHOJOTUM, — KJICTOYHBIE U TKAHEBBIC
KYJBTYPBHI, MHKPOOPTaHU3MBI, ux XapaKTEPUCTHKA. TpaguuronHas
OMOTEXHOJIOTUSI:  XJICOOMEUCHHE, TOJYYeHUE KHUCIOMOJOYHBIX  IPOJYKTOB,
BUHOAenue. Mukpobuonornyeckuii cuHTe3. OOBEKTBI MUKPOOHOJIOTUYECKUX
TexHosorui. [Ipon3BoacTBO Oelika, aMUHOKUCIIOT U BATAMUHOB.

Co3nanue TEXHOJOIMil U MHCTPYMEHTOB LEJICHAINPABICHHOTO 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
KUBOTHbIX. Kpunobanku. Comaruyeckas TruOpuau3anmuss ©W COMaTHYECKUN
smOpuorene3. Mcmnonapb30BaHWE TaIOWAOB B CEJIEKIUU pacTeHuld. [lonyuyenue
MOHOKIOHANIbHBIX anmumein. Hcnonvzosanue MOHOKIOHANIbHBIX U NOAUKTOHATbHBLX
anmumen 6 MmeoduyuHe. VICKyCCTBEHHOE OIUIOJOTBOpPEHHE. PeKOHCTpyKIUs
AWLEKJIETOK U KJIOHMPOBAaHUE >KMBOTHBIX. METO/A TpaHCIUIAHTALUU SJAEP KIIETOK.
Texnonoeuu 0300po8IeHs, KYIbMUBUPOBAHUS U  MUKDOKIOHATLHO20
DA3MHONCEHUSL CEIbCKOXO03AUCMBEHHBIX K)IbMYP.

XpoMOCOMHass U TeHHas HWHKeHepus. VCKyCCTBEHHBIM CHHTE3 I'€Ha W
koHcTpyupoBaHue pexkomOuHaHTHeIX 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-
JMarHoCcThKa. MeTaOoJOMHBIN aHanu3, TeHOUEHTPUYECKUM aHaliu3 MpoTeoMa
YelIoBeKa ISl OLEHKM COCTOSIHHS €ro 310poBbs. VCHoOJb30BaHHE CTBOJOBBIX
kiaeTok. TaprerHas Tepanus paka. 3D-Ouommxenepuss i pa3paboOTKu
(byHIaMEHTAIbHBIX OCHOB MEIMIIMHCKUX TEXHOJIOTHM, CO3/1aHMsI KOMILJICKCHBIX
TKaHEH COYETAaHHWEM TEXHOJIOTHH TPEXMEPHOro OMONMpUHTHMHIra U ckaddoyaunra
JUTSL pelIeHus 3a/1a4 epCOHATU3UPOBAHHON MEIUIIMHBI.

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

JlemoHcTpanuu

Tabmuupl u cxemsl: «/crnoab30BaHHE MUKPOOPTAaHU3MOB B IPOMBIIIIIEHHOM
IPOU3BOACTBEY, «KieTouHas nHxkeHepus», «['eHHass HHKEHepUs».

JlabopaTtopHnas pa6ora «/3yueHue oObEKTOB OMOTEXHOIOTUIY.

IIpakTnueckas padora «llosyyeHrne MOJOYHOKUCIBIX TPOAYKTOBY.

Jdkckypeusi «buortexHonoruss — BaxkHeWIIas MPOU3BOAMUTENbHAS CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOICTBO).

11 KIIACC

Tema 1. 3apoxkaeHue W pa3sBUTHE SBOJIONMUOHHBIX NpPEICTABJICHHUNA B
OouoJioruu

OomtonmonHass teopuss Y. JlapBuna. I[lpenanochuliku 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, €CTECTBEHHBI U UCKYCCTBEHHBIN OTOOD).



Odopmnenue cunternueckoit teopun 3Bomtouun (CTD). HelitpanbHas
Teopusi 3Boironuu. CoBpeMeHHas JBOJIIOLIMOHHAS  Ouosorus. 3HauYeHHE
HBOJIIOIIMOHHON T€OpUU B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHBI MUPA.

JleMoHCTpaLuu

[Toptpertsl: Apucrtorens, K. Jlunnen, XK. b. Jlamapk, 3. K. Cenr-Unep, XK.
Kiosbe, Y. Hapsun, C. C. Yerepuxos, 1. . IImanerayzen, x. Xongein, /. K.
benses.

Tabmuubr um cxembl: «Cucrema sxuBoil mnpupoabl (mo K. Jlunuero)y,
«Jlectnuna skuBbIX cymectB (o Jlamapky)», «Mexanuzm (GHopMUpOBaHUS
MPUCIIOCOOJICHNT y pacTeHuil U XKUBOTHBIX (1o Jlamapky)», «Kapra-cxema
MmapiipyTa nyremectBus Y. lapsunay, «Haxonku Y. JapBunay, «@opmbl 60pbObI
3a cymectBoBaHuey», «llopoapl romy6eit», «MHorooOpa3zue KyJIbTypHBIX (hopm
KarmycThl», «[lopoapl JOMaTHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUJIOB
(mo Y. J[apBuny)», «Cxema COOTHOUIEHUS JABWXKYIIUX CHUJ 3BOJIOLUNY,
«OCHOBHBIE TTOJIOKEHHS] CHHTETUYECKOU TEOPHUH IBOJIIOLIUN.

Tema 2. MuUKpPOIBOJIIONNS U €€ Pe3yJIbTaThl

[Tonmynsiuus Kak 3J€MEHTapHasl €quHULA 3BOMIOUUH. COBpEMEHHBIE METOBI
OLICHKM TE€HETUYECKOro pa3HOOOpa3uss M CTPYKTypbl mnonyisuuid. M3menenwue
reHopoHJa TOMyJISIUMU KaK 3JIEMEHTApHOE SBOJIOLIMOHHOE SBJICHHE. 3aKOH
reHetuueckoro paBHosecus k. Xapau, B. BaitnOepra.

DOnemeHTapHbie (HAKTOPHI (IBUXKYIIUE CHUJIBI) HBOJIONUU. MyTallMOHHBIHN
nporiecc. KomOuHathBHas u3MeHUYHMBOCTh. Jlpelid reHoB — ciyuaiiHble
HEHAIpaBJeHHbIE HW3MEHEHHMs 4YacToT ajiened B nonmymauusax. Oddekt
OocHOBatensl. JIgpgpexm oOymuinounoeo eopaviuka. CHUMCEHUE 2eHemUYECcKO20
pasnooobpazus: npuuunsl u cieocmeus. llposenenue s¢pgpexma opeiigha 2enos @
oonvwux  u  manvlx  nonyaayusax.  Mwurpauun.  M3omAupd  MOMJISIUIA:
reorpadguueckas (mpocTpaHCTBEHHAs), Oroorndeckas (penpoayKTUBHAs).

EctecTBeHHbIil 0TOOp — HamnpaBigiomuil Qakrop sBoiouud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIMUWA, CTAOWJIM3UPYIOIIMNA,  pa3pbIBAIOIIMIMA
(mm3pyntuBHEBIN). [lomoBoit oTOOp. BO3HWKHOBEHHE W HBOMIOIUS COIUATHHOTO
MOBEJICHUS )KUBOTHBIX.

[IpucnocoONeHHOCTh ~ OPraHU3MOB  KaK  pe3ysibTaT  MHUKPOIBOJIOIUH.

Bo3HukHOBEeHHWE  MpUCNOCOOJIeHUH y  opranu3sMoB.  Apomopdo3bl U
uanoanantauuu. Ilpumepsl npucnocodseHnid y opranu3mMoB: MOpP(OIOruH4YecKue,
¢usnonornueckue,  OMoOXuUMHUEcKHe,  moBeaeHUeckne.  OTHOCUTENBHOCTD

MPUCTIOCOOJICHHOCTH OPTaHU3MOB.

Bun, ero xputepuum u CcTpyKTypa. BumooOpa3zoBaHue Kak pe3yJbTar
MUKpO3BOJIOIMHU. M3omauus — kioueBod ¢akrtop BuaooOpazoBanus. Ilytu u
CIIOCOOBI BHJI000pa30BaHMUS: aJJIONIATPUYECKOE (reorpaduueckoe),



CUMIATPUUIECKOE (3K0JIOTHYECKOE), «MTHOBEHHOE (monuIIOuAU3aIus,
ruOpuauzanus). JIuTenbHOCTh 3BOMIOIMOHHBIX IPOLECCOB.

Mexanu3mbl GopMHUPOBaHUS OMOJIOTHYECKOT0 Pa3HOOOpa3usl.

Ponb »BONIOMOHHONM OWOJOrMM B pa3padOTKE HAay4YHbBIX METOOB
coxpaHeHus: 6rnopazHooOpaszusi. MUKpPOIBOIIONMS U KODBOJIOIHUS MMapa3suTOB U UX
x0351eB. MexaHu3mbl (OPMUPOBAHUS YCTOMUMBOCTA K AHTUOMOTHKAM U CIIOCOOBI
O00pBOBI C HEl.

JdemoHcTpanuu

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

Tabmuupl 1 cxembl: «MyTauuoHHass H3MEHYUBOCTHY, «llomymnsuuonHas
CTpYKTypa Buaa», «Cxema mposiBiIeHHs 3akoHa Xapau—BaitnOepray, «JIBmkymue
CHJIBI 3BOJIOLUNY, «IDKOJOrMYecKas H30JSAIMS MOIMyJIALUNA CeBaHCKON (openmny,
«l'eorpadmueckass M3OJSUS  JUCTBEHHUIIBI CHOMPCKOM ¥ JIMCTBEHHUIIBI
naypckoin», «IlomynsimoHHbIE BOTHBI YUCICHHOCTH XUIITHUKOB U KEPTB», «Cxema
JNEUCTBUSA €CTECTBEHHOro o0T00pa», «®PopMbl OOpPHOBI 3a CYyIIECTBOBAaHUEY,
«HpycTpranibHpIl MenaHnu3M», «KuBble uckonaembie», «llokpoBuTenbcTBEeHHAs
OKpacka KUBOTHBIX), «IIpenynpexaaromas OKpacka YKUBOTHBIX),
«Dusnonornueckre ananrauun», «llpucrnocoOieHHOCTh OpraHu3smMoB M e
OTHOCUTENBHOCTHY, «Kputepuu Buaa», «Buasl-nBoiHukn», «CTpyKTypa BUAA B
npupozae», «CrnocoObl BuA000OpazoBaHus», «l'eorpapuueckoe BuA00Opa3zoBaHUE
TpEX BUIOB JAHJIBIEH», «IDKOJOTMYECKOE BHUI000pa30BAHHME BHJIOB CHUHUID),
«ITonmurmonasl pactreHuit», «KamycTHo-peneuHblid THOPHIY.

O6opynoBaHue: repOapuu pacTeHUH, KOJUICKIIMM 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  «llpucnocoOysieHuss  OpraHu3MOB U UX
OTHOCHUTENBbHAS 1[EIECO00Pa3HOCTDY.

Jlabopatopnas pabora «CpaBHeHHE BHJIOB 1O MOPQPOIOTUUECKOMY
KPUTEPUIOY.

Tema 3. Makpo3Boaouus U eé pe3yJabTaThbl

MeTonbl  M3yuyeHHS  MaKpO3BOJOHMHM. [laneoHTONOrMYecKne MeTO[bl
u3ydyeHus oHBomtouud. Ilepexomusie ¢GopMbl W (PUIOTCHETUYECKUE  PSIbI
OpraHU3MOB.

buoreorpaguyeckue Metoasl uzydeHus sBoitouuu. CpaBHeHuE (IOpHl U
dbayHbl MaTEpUKOB M OCTpOBOB. buoreorpaduueckue ob6nactu 3emiu. Bumbl-
DHAEMUKHU U PEJIUKTHI.



DOMOPHOJIOTUYECKHE W CPABHUTEIBHO-MOP(OTOTUUECKHE METOIbI H3yUCHHUSI
ABONIOLMH. ['€HeTHYecKrue MEXaHU3Mbl JBOJIIOLMM OHTOT€HE3a M IOSBJICHUS
SBOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJOTHYHBIE  OPTaHBbL.
PynuMentapuble  opraHbl W araBuU3Mbl.  MOJIEKYJISIPHO-TEHETUUECKUE,
OMOXUMHYECKHUE M  MaTeMaTUYeCKMe  METOJbl  M3Y4YEHHUS  DBOJIOIUHU.
['omonoruunapie TeHbl. COBpEMEHHBIE METOIBI MOCTPOCHUS (UIOTEHETUYECKHUX
JIEPEBBEB.

XpOMOCOMHBIE MyTalluy U 3BOJIIOLINS TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (MpaBUiia) SBOMOIUU. [Ipunyun cmenvl hyHKyuil.
HeobOpatumocTs 3BoMtonMK. AnantuBHas paguainus. 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
nanopoTHukm», «buoreorpaduyeckue 30HBI 3emim», «Jlpeid KOHTHHEHTOBY,
«PenukTh», «HauanpHble cTaguu SMOPUOHAIBHOTO PAa3BUTHS TO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE W aAHAJOTMYHBICE OpraHbl», «PyIUMEHTHI»,
«ATaBU3MBI», «XPOMOCOMHBIE HAOOpHI YEJIOBEKAa U IMUMIIaH3e», «[aBHbIE
HaIpaBJICHUS IBOTIOLUNY, «O0IIMe 3aKOHOMEPHOCTH 3BOJIFOLIAN.

OO6opynoBaHue: KOJJIEKIIMU, TrepOapuu, MYJSKA HCKOMAEMBIX OCTaTKOB
OpraHW3MOB, MYJISIKU TOMOJIOTHYHBIX, AHAJOTUYHBIX, PYJAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJIJIEKIITUU HACEKOMBIX.

Tema 4. Ilpoucxoxaenne U pa3BuTHE )KU3HU HA 3emJie

HayyHnble rumore3pl MNPOUCXOXKACHUS KU3HM Ha 3emiie. AOUOreHEe3 W
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 HEOPraHU4eCKON 3BOJIIOLUH. ITimanerapHas
(reosoruueckas) HSBOJIONUSA. XHMHYECKas dSBOIIONUSA. AOHOTCHHBIM CHHTE3
opraHnyeckux BeniectB W3 Heopranuudeckux. Ompir C. Mumiepa u I'. IOpu.
OO6pa3zoBanue mnonumepoB u3 MoHoMmepoB. KoamepBarnas runoreza A. H.
OmnapuHa, runortesa nepBuyHoro OynsoHa k. XojaeitHa, reHeThIecKas TUnoTe3a
I'. Ménnepa. Pubo3umsl (T. Yek) um runoreza «wmupa PHK» V. TI'mnGepra.
dopmupoBaHHE MEMOPAH U BOSHUKHOBEHNE MTPOTOKIICTKH.

HUctopuss 3emnn u MeroAbl €€ wu3ydyeHus. lckomaemble OpraHUYecKHe
octatku. ['eoxpoHosioruss u e€ wmeroawl. OTHOcUTENbHAs | abCOMIOTHAs
reoxpoHosiorus. ['eoxpoHosiorudyeckast mKasna: 30Hbl, 3Pbl, IEPUOIbI, ITTOXHU.



Hauanbnble s3Tanbel opraHndeckord »Boaouud. [losgBiaeHne u 3BOIOLUA
NEPBBIX KJIETOK. DBOJIOLUS MeTaboiau3Ma. Bo3HMKHOBEHHE NEPBBIX 3KOCHCTEM.
CoBpemMeHHbIe MUKPOOHBIE OMOTIIEHKN KaK aHAJIOr MEepPBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaprOTHl M DyKapuOTHI.

[TpoucxoxieHue 3ykapuoT (CUMOHOreHe3). DBOJIIOIMOHHOE MPOUCXOKACHHUE
BUpPYCOB. [IponcxoxaeHne MHOTOKIETOYHBIX OpPraHW3MOB. BO3HUKHOBEHUE
OCHOBHBIX I'PYHIT MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE ATambl SBOJIOLUMU BBICHIMX pacTeHuil. OCHOBHBIE apOMOPQO3bI
pacrenuii. Bpixon pacrenud Ha cymy. llosBiieHue CIOpPOBBIX pacTeHUN U
3aBoeBanne umu cymu. CemeHHble pacTeHus. lIponcxoxaeHue NIBETKOBBIX
pacTeHUN.

OCHOBHbIE 3Tambl HBOJIOLHUU KUBOTHOTO MHpa. OCHOBHBIE apoMOp(o3bI
KUBOTHBIX. BeHjckas dayna. KemMOpuiickuii B3pbIB — IMOSBICHHE COBPEMEHHBIX
TumnoB. IlepBbie XOpnoBbIE )KUBOTHBIE. JKU3HP B BOJE. DBOJIOIUSA MO3BOHOYHBIX.
[Ipoucxoxnenne ampuobuii u pentwinil. [IpoucxoxnaeHne MICKONUTAOMINX U
ntun. [lpunnun kmoueBoro apomopdoza. OcBoeHue OECIO3BOHOYHBIMH U
MMO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

PasButre ku3HM Ha 3emie IO 3paM U IEpuoAaM: apxeu, MpPOTEPO30M,
najaeo3ou, Me3030M, KaifHo3oi. OOm@as XxapakTepucTuka KiuMmMata U
TEOJIOTHYECKUX MPOLECCOB. llosBIIeHHE M pacuBET XapaKTEPHBIX OPTaHU3MOB.
VYrneoOpa3oBaHue: €ro yCIOBUS U BIUSHUE Ha Ta30BbIil cOCTaB aTMOC(hEpHI.

MaccoBble BBIMUPAHHUSI — SKOJIOTMYECKHE KPHU3UCHI Mpouuioro. [IpuunHer u
CJIEICTBUSI MAacCOBBIX BbIMHUpaHU. COBPEMEHHBIM 3KOJIOTMYECKUN KpPHU3HUC, €r0
ocobenHnoctu. [Ipobnema coxpanenus: 6nopaznooOpaszusi Ha 3emIie.

CoBpemeHHasi cUCTEMa OpraHWYecKoro mupa. [IpuHIUNBE Kiaccupukanum
opranu3mMoB. OCHOBHbIE CHCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JemoHcTpanuu

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

Tabauupl u cxemsl: «Cxema onbita @. Penny, «Cxema omnbita JI. [TacTepa mo
M3YUYEHHUIO CaMO3apoKIeHUs Ku3HmW», «Cxema ombiTa C. Mwmmiepa, I'. FOpuy,
«JTanbl  HEOPraHWYECKOW  JBoMOUMM»,  «l'€oXpoHosOrMYeckass  mIKajiay,
«HauanbpHble 3Tanbl OpraHUYecKor IBONOIUNY, «CxeMa 00pa3oBaHMs 3YKAPUOT
nyTéM cumoOunoreHesza», «Cucrema XUBOM mpupoab», «CTpoeHue BUPYCAY,
«Apomopdossl  pactenuit»y, «PuHHOGUTHY, «OTHOKIECTOYHBIE BOIAOPOCIINY,
«MHoOroknerounsie Boaopocian», «Mxwuy», «llamoporHukn», «l'onocemMeHHbIE
pactenus», «Opranbl IBETKOBBIX pacTeHui», «(Cxema pa3BUTHS KUBOTHOIO
Mupa», «ApomMopdo3bl KUBOTHBIX», «lIpocrteitmmey, «KHUIIEUHOMOTOCTHBIE,
«ITnockue YepBUY, «Ynenucronoruey, «PBIOBIY, «3eMHOBOJIHBICY,



«IIpecmbikaromuecs», «lItuupy, «Mnekonuraromue», «Pa3Buthe Xu3HM B
apxenckou ape», «Pa3Burne )KU3HU B MPOTEPO30MCKON 3pe», «Pa3BuTne xu3HU B
[aJIC030MCKOM 3pey, «Pa3BuTHe )KU3HU B ME3030MCKOM 3pe», «Pa3BUTHE KU3HU B
KalHO30MCKOM 3pe», « COBpEMEHHASI CUCTEMA OPTAHUYECKOTO MUPaY.

O6opynoBaHue: repOapuu pacTEHUM Pa3IUYHBIX OTACJOB, KOJUICKIUU
HAaCEKOMBIX, BJIAKHBIE MPENapaThl KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUH
WUITIOKOXKHX, CKEJEThl IMO03BOHOYHBIX JKMBOTHBIX, Yy4ella MTUL U 3BEpEW,
KOJUIEKIIMM OKAMEHEJIOCTEMN, IOJE3HBIX HCKOMAEMBbIX, MYJSDKH OPTraHUYEeCKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHas  sadoparopHass  padora «MopnenupoBaHUME — ONIBITOB
Mumnnepa—tOpu 1o n3y4eHn0 abMOTEeHHOTO CUHTE3a OPTaHUYECKUX COCTMHCHHUH B
NEPBUYHON aTMOChepe».

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 — AaHTPOIIOT eHe3

Paznensl u 3agaum aHTpONoaoruu. MeTo1bl aHTPOIOJIOTUH.

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

CX0acTBO 4enoBeKa € ) KMBOTHBIMU. CUCTEMATUUECKOE MOJIOKECHUE YETTOBEKA.
CBumerenbcTBa  CXOJACTBA  YEIOBEKAa C  JKUBOTHBIMHU:  CPaBHUTEIBHO-
MopdoJioruyeckue, AMOPHOJIOTUYECKHE, (bH3H0JIOr0-OMOXUMHYECKHE,
noBesieHueckue. OTan4ust 4enoBeka OT )KMBOTHBIX. [IpAMOX0XKIeHNE U KOMILIEKC
CBSI3aHHBIX C HUM INPU3HAKOB. Pa3BUTHE rOJOBHOIO MO3ra U BTOPOM CUTHAJIBHOM
CHUCTEMBI.

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

OcCHOBHBIE CTaJWM aHTpoIoreHe3a. PaHHHe YenoBEeKOOOpa3HbIE O0E3bSHBI
(IPOKOHCYJIBI) M paHHUE TTOHTHUIBI — OOIIUE TTPEKHA YeTTOBEKOOOPa3HBIX 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 YEJIOBEKAa M YEJIOBEKAa Pa3yMHOTro. YelloBEK HEeaHAEPTaIbCKUU
KaKk BHJI JIIOJIEM XOJOJHOTO KinumaTa. YenoBeK pa3yMHBI COBPEMEHHOTO THIIA,
JIEHUCOBCKHMI 4YEJIOBEK, OCBOCHHME KOHTMHEHTOB 3a mpeaenaMu AQpUKH.
[TanieoreneTrka v MajieOreHOMUKA.



OBONIONHST COBPEMEHHOTO 4YelloBeKa. EcTecTBEeHHBIH OTOOpP B MOMYJISIIMSIX
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),  MOHTOJOUIHAs
(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 W Apeiia reHoB Ha MOpPQOJOTHIO U
(U3HOTIOTHIO YeIOBEKA.

MexauciuuIuinHapHble  MeToAbl B (u3uYeckor  (OMOJOTHYECKON)
aHTPOMOJIOTHHU.  DBOJIOLMOHHAS  AHTPOINOJOTHS U MAJ€0aHTPOMOJIOTHUS
YEJIOBEYECKUX NOMYJIAIUN. broconuanbHble UCCIEAOBAaHUSA MPUPOABI YEIOBEKA.
HccnenoBanne KO3BOTIOLUHA OMOJIOIMYECKOr0 U COLUAIBLHOTO 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», «ITarbl IBOJTIOLMH YEJIOBEKa», «Packl uemoBekay.

OOopynoBaHue: MYJSDKM  OKaMEHENOCTeH, NPEeAMETOB MaTepualibHOU
KyJIbTYphl ~TPEAKOB 4YeNOBEKa, penponaykiuu (dororpadbmum) xapTuH C
MUQPOIIOTUYECKUMU U OMOJIEHCKUMH CIOKETaMH  TPOUCXOXKACHUS YeNOBEKa,
dboTorpaduu Hax0I0K UCKOTIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJIEIb
yeperna 4YeJoBeKa W 4eperna IIMMIIaH3€, MOJIENb KHUCTH YEJIOBEKA U KHUCTHU
LIMMIIaH3€, MOJEJIH TOPCa IPEAKOB YEJIOBEKA.

JlabopaTtopnass padGora «V3ydyenme o0COOCHHOCTEH CTpOEHUs CKeJeTa
YEJIOBEKA, CBSI3AHHBIX C MPSAMOXO0XKICHUEM.

IIpakTHueckas padora «/3yyeHre F3KOJTOTMUECKUX aJanTalui YeJI0BEKay.

Tema 6. Jxosorus — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB H
HAAOPraHM3MEHHBbIX CHCTEM € OKPY KaKoUle cpeaoi

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



Meroasl skosoruu. IloseBbie HaOMOEHUS. DKCHEPUMEHTHI B DKOJIOTHU:
OpUpPOAHBIE U JlabopaTopHble. MoJenupoBaHue B JKOJIOTHU. MOHUTOPHUHT
OKPY’KaroIIeH Cpeibl: JIOKAIbHBIN, pErHOHATBHBIN U TJI00aIBHBIH.

3HaYeHUE DOKOJIOTMYECKMX 3HAHUW JUI1  YEJIOBEKA. ODKOJOTMYECKOE
MHPOBO33pPEHME KaK OCHOBA CBS3€M 4YesnoBedecTBa ¢ Npupogoi. dopmupoBaHue
DKOJIOTUYECKOM KYJIBTYPbI U 3KOJIOTHYECKOW TPAMOTHOCTH HACEJICHUA.

JdeMoHCTpanuu

[Toptpetsi: A. I'ym6onbar, K. ®@. Pynse, H. A. Cesepuos, 2. ['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

OKonornyeckue (hakTopbl U 3aKOHOMEPHOCTH UX nercTBus. Kiaccudukanus
IKOJIOTHYECKUX (HaKTOPOB: aOMOTHYECKHE, OMOTHYECKHUE, aHTpororeHHsie. O0mme
3aKOHOMEPHOCTH JEHCTBUA 3Koyiornueckux ¢akropos. IIpaBuno munumyma (K.
[npenrens, 0. JInbOux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHu3MBlI.

Abuotnueckue ¢akropel. CBeT Kak 3Kkosnoruueckuil paxrtop. JleiicrBue
pPa3HBIX YYaCTKOB COJHEYHOTO CIIEKTpa Ha OPraHU3Mbl. JKOJOTMYECKUE TPYMIIbI
pacTeHHiI W JKMBOTHBIX [0 OTHOWICHUIO K cBeTy. CHUrHaimbHas pojb CBETA.
DoTonepruoan3M.

Temneparypa kak sKonoruuyeckui (akrop. [leiicTBue 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. [Ipucnoco0ienns )KUBOTHBIX K U3MEHEHUIO 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. BHemiHue u BHyTpeHHUE pUTMBI. CyTOYHBIE H
roaudHble pUTMBIL. [IprcnocOOIEHHOCTh OPraHU3MOB K CE30HHBIM W3MEHEHHSIM
YCJIOBUM KU3HMU.

Kuznennoie ¢opmbl opraHusmoB. I[loHarne o Jku3HEHHOW opme.
’Kuznennsie POpMbI pacTEHUI: 1€PEBhs, KYCTAPHUKHU, KYCTAPHUUKHU, MHOTOJICTHHE



TpaBbl, OJHOJICTHHE TpaBbl. JKU3HEHHBIE (POPMBI KUBOTHBIX: THUIPOOHOHTHI,
reo0MOHTHI, a3pOOMOHTHI. OCOOCHHOCTH CTpOEHUS U 00pa3a KU3HH.

buotnueckue bakTopHI. Bunbr OMOTHYECKUX B3aNMOJIENCTBUMN:
KOHKYPEHITUS, XUIHUYECTBO, cUMON03 U ero ¢opmel. [lapazutusm, koonepanmus,
MYTyaJu3M, KOMMEHCaIN3M (KBapTUPAHTCTBO, HaxJaeOHuuecTBO). HeTpoduueckue
B3auMoJeicTBUs  (Tommueckue,  (Qopudeckue, (Qabpuueckue). 3HaUCHUE
OMOTUYECKUX B3aUMOJCUCTBUN JUIsl CYIIECTBOBAHHS OpPraHU3MOB B Cpeie
obutanus. [IpyHIIUTT KOHKYPEHTHOTO UCKITIOYESHHUSI.

JleMoHCcTpaLumn

Tabmuupl U cxembl: «Ikonorudyeckue (axropb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKHE TPYIIIbI )KUBOTHBIX MO OTHOIICHHIO K CBETY», « TermnoKpoBHBIE
KUBOTHBIE», «XOJOJHOKPOBHBIE 3>KUBOTHBIE», «DHU3MONOTHYECKUE aJanTanuu
KUBOTHBIX», «Cpenbl OOWTaHHS OpPraHU3MOB», «DBHUOJOTrHYECKHE PUTMBDY,
«Kuznennole  Qopmbl  pacTeHuit», <« KuszHeHHble  (DOPMBI  KHUBOTHBIXY,
«IKOCUCTEMA MIMPOKOJIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenu
NUTaHHUS), «XHIMHAYeCTBO», «llapasutusm», «KoHkypeHmus», «CumMOno3y,
«KoMMeHcanuzm.

O6opynoBaHue: repOapuud pacTeHUN W JKUBOTHBIX, MPUCTOCOOJIEHHBIX K
BIUSHUIO Pa3IUYHbIX SKOJOTUYECKUX (PAKTOpOB, repdapuu CBETOJIIOOUBBIX,
TEHEJIOOMBBIX W TEHEBBIHOCIMBBIX PACTCHUH, CBETOJIIOOUBBIC, TCHEIIOOUBHIC U
TEHEBBIHOCIIUBBIC KOMHATHBIE PACTCHUSI, TepOapuu M KOJUICKIINH TETUIOIOOUBBIX,
3UMOCTOMKHX, MOPO30YyCTOMUYMBBIX PACTEHUM, dyuerna MTHUIl U 3Bepel, repdapun
pacTeHul, OTHOCSAIIMXCA K rurpoduraM, kcepopuram, Me3opuTaM, KOMHATHBIE
pacTeHUsl JaHHBIX TPYIIN, KOJUICKIUU >KUBOTHBIX, OOUTAIONIUX B Pa3HbIX Cpeaax,
repOapuu W KOJUICKIIMM PACTEHWHW W JKUBOTHBIX, OOJQJAOMIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHHUSIM YCIOBUM >KU3HH, repbdapuu u
KOJUICKIIUU PACTEHHM M >KUBOTHBIX PA3IMYHBIX KU3HEHHBIX (POPM, KOJUICKIIUU
YKUBOTHBIX, YUACTBYIOIIUX B PA3IMYHBIX OMOTUYECKUX B3aUMOJICHCTBUSIX.

JlabopaTopnasi paGora «BbIsBI€HHUE TNPUCTOCOOJICHUNA OpPraHU3MOB K
BIIUSIHUIO CBETA.

Jlabopatopnass pabora «BpisiBIeHHE MPUCTOCOOTICHUI OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlabopaTopHasi padora «AHATOMHUYECKHE OCOOCHHOCTH pACTCHUN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Ikos10rust BUJA0B U NOMYJISIIM M

OKOJIOTUYECKHE  XAPAKTEPUCTUKU  TOIMYJISLHH. [Tonmynsimuss ~ Kak
Oouosnoruyeckas cucreMa. Posib HEOAHOPOJAHOCTHU Cpelibl, PU3NUECKUX OAPHEPOB U
0COOCHHOCTEM OMoI0oruM BUAOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOU CTPYKTYpPHI
nonyysiuid. OCHOBHBIE TIOKa3aTeIW MOMYJISIIUU: YUCIEHHOCTb, IUIOTHOCTb,



BO3pAaCTHAs M TMOJIOBAass CTPYKTYpa, POXKIAAEMOCTh, IIPUPOCT, TEMII POCTA,
CMEpPTHOCTb, MUT'PALIUSL.

DKkosioruyeckas CTpykrypa nomnyiasund. OueHKa YUCIEHHOCTU MOITYJISLIHH.
JlnHamuka nomysanuu U e€ peryiianusa. buorndeckuil nmoTeHIMan IOIYJIALMH.
MopaenupoBaHue JUHAMHUKHU NOMyJsiuuK. KpuBble pocTa YMCIEHHOCTH MOIYJISLUN.
KpuBbie BbDKMBaHMS. Perynsiusi 4UCICHHOCTH MOMYJSIUA: poyib (PaKTOPOB,
3aBUCSIINX U HE 3aBUCSALIMX OT INIOTHOCTH. DKOJIOTMYECKUE CTPATETUU BUJIOB (I- U
K-ctparerun).

[Tonsitue 00 skonormueckoil Huiie Bujaa. MectooOutanue. MHoromepHas
Mozenb dkosmorndyeckon HumM Jx.M. XatumHcona. Pasmepsl skosormdeckon
Hu. [loTeHumnanpHas U peanu3oBaHHAs HUILU.

Bun kak cucrema nomynsuumil. Apeansl BUAOB. BUAbl U MX KU3HEHHBIE
CTpaTeruu. JKOJOTMYECKUE SKBUBAICHTHI.

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

JdeMoHCTpanuu

[Toptper: Hx. M. XaTuyuHCOH.

Tabmuubl U cxembl: «DKOJOTHYECKUE XApAaKTEPUCTUKU MOMYJISLUANY,
«IIpocTpaHcTBEHHas  CcTpykTypa  nonyysiqum», «Bo3pacTHble  nupaMubl
nonyysiqun», «CKOpPOCTh  3aceleHusi IOBEPXHOCTH 3eMJM  Pa3InYHBIMU
opranuzMamMmn», «Mojeib 3kosiorndecko Humu k. M. XaTunHcoHay.

O6opynoBanue: repbapuu pacTeHHM, KOJJICKIIUN KUBOTHBIX.

JlabopaTtopnass pabora  «lIpucmocoOieHus ceMssH  pacTeHHl 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). DyHKIIMOHATBHbBIE
OJIOKH OpPraHM3MOB B JKOCHUCTEME: MPOAYLEHTbl, KOHCYMEHTBI, PEAYLICHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue mnenu u ceTd. AOHMOTHUECKHE OJOKHU
skocucteM. [1ouBbI 1 Wbl B 3KOcucTeMax. KpyroBopoT BEHIECTB U MTOTOK SHEPTUU
B OKOCHCTEME.

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

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



[Ipuponnbie 3KOCUCTEMBL. JKOcUCHeMbl 03€p U peK. IKocucmemvl Mopel U
oKeano8. Ixocucmemvl MYHOP, 1€CO8, Cmenell, nyCmbitb.

AHTpOIIOTEHHBIE AKOCUCTEMBI. Arposkocucrema. ArponeHo3. Paznnuuns
MEXKy aHTPOIIOT€HHBIMU U MPUPOJHBIMU IKOCUCTEMaMHU.

Ypb6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. ['opoxackas
dbnopa u dayna. CuHaHTpomm3alus TOpPOACKON dayHbl. buonornyueckoe u
X03STUCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBHI OPraHW3MOB B
skocuctemax. Ponv kackadnoco 3gpgexma u 6ud08-30upukamopos (Kirouesvix
61008) 8 hyHKyuoHuposanuu skocucmem. llepeHOC FHEPIUU U BEIIECTB MEXTY
CMEKHBIMU SKOCUCTEMaMHU. Y CTOMYMBOCTh OPTraHU3MOB, MOMYJISIUAN U 3KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M AaHTPOIIOTE€HHBIX BO3JCHCTBUIA.

Mexanuszmul 8030elicmeus 3aepsA3HeHUl  PAa3HbIX munoe Ha
CYOOP2aHUZMEHHOM, OP2AHUSMEHHOM, NONYJIAYUOHHOM U IKOCUCEMHOM YPOBHSX,
OCHOBbl ~ 9KOJI02UHEeCKO20  HOPMUPOBAHUS — AHMPONOSEHHO20  B030€UCMEUs.
MeTtoa0J10rusi MOHUTOPUHTA €CTECTBEHHBIX U @aHTPOMOTEHHBIX SKOCUCTEM.

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

HIMPOKOJIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHAIbHBIC
TpYINIbl OPraHU3MOB B 3KOcUCTEME», «KpyroBopoT BEIIECTB B 3KOCHUCTEMEM,
«llenu nutanus (macTOUIHAS, JETPUTHAS)», « DKOJIIOTHUECKAs MUPAMUJIa YUCEID,
«IJKonoruyeckas nupamuyia OMOMacchl», «IKOJOTHUYECKass MUpaMuia SHEPrumn»,
«O0pazoBanue OosoTa», «llepBuuHas cykueccus», «BoccTaHoBieHHE Jeca Mmocie
noxapa», «JKocucrema 03epa», «ArpoueHo3», «KpyroBopoT BEIIECTB U MOTOK
DHEPTUU B arporieHo3ey», «[Ipumepsr ypoboskocuctem.

O6opynoBanue: repbapun pacTeHU, KOJUIEKIIMU HACEKOMBIX, Yydelia MTHIL |
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).

IKCKYypcHsl «IDKCKypCcHsl B TUIIMYHBIN OMoreorieHo3 (B AyOpaBy, 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 — oOmennanerapHas 000Ji04Ka 3€MIIM, 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.

3aKOHOMEpPHOCTH cyliecTBOBaHus Ouocdepnl. OcobeHHOCTH OHOChephl Kak
ri100aJIbHOM 3KocHCcTeMbl. JJuHaMuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BELIECTB U OMOreoXMMHUYECKUE LUKIIbI (YIiiepoja, a30oTta). PUTMUYHOCTD SIBIECHUMN
B Ouocdepe.

3oHasbHOCTE Omocdeprl. Ilonarne o Omome. OCHOBHBIE OHOMBI CYIIH:
TyH/Ipa, XBOMHBIE Jieca, CMEIIaHHbIE U IIHUPOKOIUCTBEHHBIE Jieca, CTEIH, CABAHHBI,
MyCThIHU, TPONTUYECKHE JIeCa, BEICOKOTOPhs. KinuMar, pacTUTEIbLHBIN U dKUBOTHBIN
MUp OMOMOB CYIIIH.

CrtpykTypa u QyHKIIHS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHITHANA U
onochepHbIx QyHKITHI.

JdemoHcTpanuu

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

Tabmuubr u cxeMmbl: «I'eocdepsl 3emn», «KpyroBopoT a3zora B mpupoje»,
«KpyroBopot yrinepoga B mpupone», «KpyroBopor kuciopoga B IPHUPOJIE»,
«KpyroBopoT Boabl B mpupozae», «OcHOBHbIE OMOMBI cyminy, «KinnMaruueckue
nosica 3emnm», «TyHapay, «Talra», «Cmemanubiii gec», «ILIupokoancTBEHHBIN
necy», «Crenby, «CaBanHay, «IlycToiHsy, « Tponuueckuil gec.

O6opynoBaHue: repbapuu pacTeHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnoBek U OKpy:kaw0Inas cpeaa

DKOJIOTUYECKHE KPU3UChI M HUX MNpUYMHBL. Bo3geicTBHE YelloBeKa 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
PacCTUTENIBHOTO U XUBOTHOTO MHpa. OCHOBHBIE MNPHUHIUIIBI OXPAaHbI MPUPOJIBI.
Kpacubie kHuru. Oco0o oxpansembie mpupoansie Ttepputopun (OOIIT).
boranndeckue casibl ¥ 300J10THYECKUE TTAPKH.

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

Pa3Butrie METOJIOB MOHHUTOPUHTA PA3BUTHUS OMACHBIX TEXHOTCHHBIX
nporieccoB. Cucmemmuvle ucciedosanus nepexooa K pecypcocbepezaioujeil 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 60pvOLL ¢ OUONOBDENHCOCHUIMU.
Pexoncmpyrkyus mopckux u HazemHvIx IKOCUCTEM.

JdemoHcTpanuu

Tabmuubr W cxembl:  «3arpsizHeHHe  atMocepb»,  «3arps3HEHHE
ruapocdepsl», «3arps3HeHue nouBb», «llapHukoBblii  3ddexT», «Ocobo
OXpaHsieMble PUPOJIHBIE TEPPUTOPUNY», «MOAENIN 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 ycranaBiuBaeT TpeOOBaHMS K pe3yjbTaTaM OCBOCHUS
OoOy4YarolmuUMHCsL TMPOrpaMM CpefaHero oOmiero o0pa3oBaHUs: JUYHOCTHEIE,
METanpeIMETHbIE U MPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPAMMBI IO OMOJIOTHH
BBIJICJICHBI CIEAYIOIIME COCTABIISIONIUE: OCO3HAHUE OOYYArOIIUMUCA POCCUNUCKON
IPKJIAHCKON UJICHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSTEIILHOCTU
U CAMOONpENENEeHUI0, Hamuyue Mmomusayuu K  OOydeHHI0  OHMOJIOTHUH,
yenenanpaeienHoe passumue BHYTPEHHUX YOEXKIEHUH JHMYHOCTH Ha OCHOBE
KITFOUEBBIX IICHHOCTEM WM HCTOPUYECKUX TPATUIUN DPA3BUTHS OMOIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YUYAIOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
JIEATeIbHOCTH 1IEHHOCTHO-CMBICIIOBBIMU  YCTAaHOBKAMHU, MPUCYIIMMHU CHUCTEME
OMOJOrMYeCKOro  OoOpa3OBaHMs, Haluyue  HNpaABOCO3HAHUA  IKOJIOTUYECKON
KYJBTYPBI, CHOCOOHOCMU cMagums e U CTPOUTD KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOSHUS MPOTPaAMMBbI MO0 OMOJIOTHH JTOCTHUTAIOTCS
B CIMHCTBE Y4YeOHOW M BOCHUTATEIHHOM JCSATEIBHOCTH B COOTBETCTBUU C
TPAIUIIMOHHBIMUA POCCUMCKUMH COLMOKYJIBTYPHBIMU, UCTOPUYECKUMHU U TyXOBHO-
HPABCTBEHHBIMU I[IEHHOCTSIMU, MPHUHSATHIMUA B OOIIECTBE MpaBUIaMU U HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT MpOLECCaM CaMOIIO3HAHUS, CAMOBOCIUTAHUS U
CaMOpAa3BUTHUS, PA3BUTHS BHYTPEHHEH TMO3WLMU JUYHOCTH, MMATPUOTHU3MA H
YBOKEHHS K 3aKOHY U IMPABOIOPSIKY, YETOBEKY TpyJa U CTaplieMy MOKOJICHHIO,
B3aMMHOTI'0 YBa)XXCHUS, OCEPEKHOTO OTHOUIEHUS K KYJIbTYPHOMY HACJIEIUI0 U
TpaJMLMsIM MHOTOHAIIMOHAJIBLHOTO Hapoaa Poccuiickoit denepanuu, npupoae u
OKpYXKaroLIeH cpele.

JIndHOCTHBIE pe3yJIbTaThl OCBOCHMS YyueOHoro mpenmera «buomorusy»
JOJKHBI OTpakaTh TOTOBHOCTh M CHOCOOHOCTh 00YYaIOIIMXCS PYKOBOACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH MO3UIMEH JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTAIlMM, TO3UTUBHBIX BHYTPEHHHX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPAAULMOHHBIM [IEHHOCTSIM POCCHUMCKOro OOIIECTBa, PACIIMPEHUE KU3ZHEHHOIO
OMbITA W OMNbITA AEATEIbHOCTA B MPOILIECCE pean3alid OCHOBHBIX HANpPABICHUMN
BOCITUTATEJIbHOM JIESITEIHHOCTH, B TOM YHCJIE B YaCTH:

1) rpaskaIaHCKOTr0 BOCIIUTAHUSI:

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

OCO3HAaHHUE CBOMX KOHCTUTYIIMOHHBIX IpaB M OOSI3aHHOCTEH, yBa)KEHUE
3aKOHA U MPaBOINOPSAJIKA;



TOTOBHOCTb K COBMECTHOM TBOPYECKOM JAEATEIBHOCTH IIPU CO3JaHHUH
y4€OHBIX MPOEKTOB, PEUICHUU y4eOHBIX W TMO3HABATENBHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMPENENATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBICHSTH €€;

YMEHHE YYHUTHIBATh B CBOMX JCHCTBHUIX HEOOXOIMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOSKICHUSIMHU, KyJIbTYPHBIMUA IIEHHOCTSIMU U
COLIMAIbHBIM MOJIOKEHHUEM;

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

TOTOBHOCTh K TYMaHUTApHON U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKOU WJICHTUYHOCTH,
[IaTPUOTU3MA, YBaXXEHUs K CBOEMY HApOAy, YyBCTBA OTBETCTBEHHOCTH IIEPEX
PonuHou, ropmoctu 3a CBOM Kpau, CBOK PoauHy, CBOM S3BIK U KYJIbTYpY,
IIPOIIJIOE ¥ HACTOSLIEE MHOIMOHAIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHUE K IPUPOJHOMY HACHEAUIO M MAMSATHUKAM IPUPOJIBI,
JNOCTHXKEHUAM Poccum B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OLIEHWBATh BKJIAJ POCCUICKHX YYEHBIX B CTAaHOBJIEHHE H
pa3BUTHE OWOJOTHMH, TOHUMAHUS 3HAYEeHHs OWOJOTMHM B TO3HAHUM 3aKOHOB
OPUPOABI, 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, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OILICHUBATh CHUTYyalMI0 M MPUHUMATh OCO3HAHHBIE PEIICHHS,
OPHUEHTUPYACH HA MOPAIBHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTONYMBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISIM, CO3JaHUI0 CEMbU HAa 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 OTHOLIEHU;

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



TOTOBHOCTh K CaMOBBIPDQXEHHIO B Pa3HbIX BUAAX HCKYCCTBa, CTPEMIICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JINUHOCTH;

5) ¢usuveckoro BocnuTaHHUA, (POPMUPOBAHUS KYJbTYPbl 310POBbS WU
IMOLHMOHAJIBHOIO0 0J1ArONOTYYHSA:

NMOHMMAHUE U pean3alus 3J0pOBOr0 M 0Oe3omacHoro obpasa KU3HU
(3mopoBoe  mHUTaHME, COOJIOJCHHE TUTHCHUYECKUX TPaBUI U HOPM,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATUM W OTIbIXa, pEryJspHas Qu3ndeckas
aKTUBHOCTbH), OEpEeKHOr0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (hM3HUYECKOMY U TICUXHUYECKOMY 3/10POBbIO;

NOHUMAHUE LEHHOCTH MpPaBWI HWHIWBHAYAJIbHOTO M  KOJUIEKTHBHOI'O
0€e30I1acHOr0 MOBEJCHUS B CUTYAIUsX, YTPOKAIOIINX 3/JOPOBBIO U JKU3HHU JIIOJICH;

OCO3HAHME MOCIEACTBUI M HENPHUITHS BPEIHBIX MPUBBIYEK (YHOTPEOJICHHUS
aJIKOT0JIsI, HAPKOTUKOB, KYPEHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPYJly, OCO3HaHHUE LIEHHOCTH MacTEpCTBa, TPYA0IIO0HE;

FOTOBHOCTb K AKTUBHOW JAESATEIIBHOCTH TEXHOJOTMYECKOM U COLMAJIbHOU
HAIpPaBJICHHOCTHU, CIIOCOOHOCTh MHHUIIMUPOBATDH, TJIIAHUPOBATH U CAMOCTOSITEILHO
BBINIOJIHATH TAaKYIO JI€SITEIbHOCTD;

MHTEPEC K pa3InyHbIM cepaM MpoPecCUOHAIBHON AESTEIbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIA BBIOOp OyAywed mnpodeccuun H  Pean30BbIBATH
COOCTBEHHbIE )KM3HEHHbIE TJIaHBI,

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

7) IKOJIOTHY€eCKOT0 BOCIIUTAHMSA:

IKOJIOTUYECKH 11eJIeCO00pa3HOe OTHOIICHHWE K MPHUPOJAE KaK HCTOYHHUKY
YKU3HH Ha 3eMJle, OCHOBE €€ CYLIECTBOBAHUS;

MOBBIIICHUE YPOBHS JKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHUSI TOCTYNKOB UM OLIEHKM MX BO3MOXHBIX [MOCJIEICTBUM st
OKPYXaOIIEN CPEJIbL;

OCO3HAHME II00ATBHOIO XapakTepa 3KOJIOTMYECKMX MpoOJeM M MyTed uX
pelIeHuUS;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpeTaeMble MNPU H3YYEHUU OHOJIOTHH
3HaHMSI M YMEHHUS TMPU PEIIeHUH MpoOJieM, CBSI3aHHBIX C PALMOHAIBHBIM
MPUPOJIONIONIB30BaHNEM  (COOJIO/ICHHE  TMpaBWJI  TOBEJACHUS B MPUPOJE,
HaIpaBJICHHBIX Ha COXPaHEHHWE pAaBHOBECHS B HKOCHUCTEMaX, OXpaHy BHUJIOB,
IKOCUCTEM, Ouochepsl);

aKTUBHOE HEMNpUsITHE JEHCTBUN, MNPUHOCALUIUX Bped  OKpYKarolieu
OPUPOAHON cpelie, YMEHHE NPOrHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTMYECKUE
MOCJICJICTBUS MPEANPUHIMACMBIX ACHCTBUHN U TPEIOTBPAIATD UX;



HaJIMYKUE PA3BUTOIO 3KOJIOIMYECKOr0 MBIIUICHHS, IKOJIOTHYECKON KYJIbTYpHI,
OIbITa NEeSATENbHOCTH IKOJIOTMYECKOM HaIlPaBJIEHHOCTH, yMEHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABAaTEJIbHOW, KOMMYHUKATHBHOM M COLIMAIIBHOM
IIPaKTUKE, TOTOBHOCTH K YYaCTHUIO B MIPAKTUYECKOMN JI€ATEIbHOCTH SKOJOTMYECKON
HaIIPaBJICHHOCTH;

8) neHHOCTH HAYYHOI'0 MO3HAHMA:

c(OPMUPOBAHHOCTb MHMPOBO33PEHUSI, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JUAJOre
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIHTYPHOM MUPE;

COBEPILIECHCTBOBAHNUE SI3bIKOBOW M YHUTATENbCKON KYJbTYpbl Kak CpencTBa
B3aUMOJICHCTBHS MEXY JIFOAbMU U MIO3HAHUS MUDA;

NOHUMaHuE creuupuky OUONOrMM Kak HAayKH, OCO3HaHHs €€ poju B
GbopMHpPOBaHUN PALMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
IPEeACTaBlICHUs 00 OKpYXalolleM MHpE KaK O €IMHCTBE MPUPOJIbI, YeOBEKa U
oOuiecTBa, B IMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEHM M PpELIEHUU MpodseM
COXpaHEHUs! IPUPOJHOIO PAaBHOBECHS;

yOXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHMU JJII COBPEMEHHOW IMBUIIM3AIINU:
oOecrieyeHus: HOBOIO YpPOBHS Pa3BUTUSA MEAMUIMHBI, CO3/JaHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pellaTh  pPEeCypcHble  MPOOJeMbl  Pa3BUTHS
YeJI0BEYECTBA, OMCKA MyTEeH BBIXO/AA W3 II100aJbHBIX SKOJIOTMYECKUX MPOOJIEM U
oOecrieyeHusi  nepexoja K  yYCTOMYMBOMY  Pa3BUTHIO,  PAalUUOHAIBHOMY
HCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMUPOBAHUIO HOBBIX CTAaHJIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B MOJYyYEHUU OWOJOTMYECKUX 3HAHMM B LEJIAX
NOBBIIICHUSI OOIIEH KyJbTypbl, €CTECTBEHHO-HAYYHOM TPAMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAILHON TPaMOTHOCTH OOydYarommxcs, GopMupyeMoit
IpU U3y4EHUH OMOJIOTHY;

NOHUMAaHUE CYIIHOCTU METOJIOB MO3HAHUS, UCIIOIb3YEMBIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH HCIIOJNIb30BaTh MOJy4YyaeMble 3HAHUS Ui aHalu3a |
OOBSICHEHHUS SIBJICHUI OKPYKaOLIEro MUpPa U MPOUCXOASAIMIMX B HEM M3MEHEHMI,
yMEHHE JefaTh OOOCHOBAHHBIE 3aK/IIOUYEHHUS Ha OCHOBE HAay4HbIX (PAKTOB HU
UMEIOIUXCS JaHHBIX C IEJIbI0 TIOJYYEeHHSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO MCIOJIb30BaTh OMOJOTUYECKHE 3HAHMS IS
pelieHus Npo0OJIeM B peaibHbIX KU3HEHHBIX CUTYalUsX;

OCO3HAHHME LEHHOCTH HAYYHOM JEATEIbHOCTH, TOTOBHOCTH OCYILECTBIIATH
IIPOEKTHYIO U MCCIIE0BATENBCKYIO AEATENBHOCTh HHINBUIYAIIbHO U B IPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K  HENPEpPhIBHOMY  OOpa30BaHUIO |
caM000pa30BaHUI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUW MO OHMOJIOTUHU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMHU.



METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbie pe3yIbTaThl OCBOCHUS yuyeOHOTo mnpeamera «buomorus»
BKJIIOYAIOT: 3HAYuUMbIe i1 (OPMUPOBAHHMS MHUPOBO33PEHUS OOyHArOLIUXCS
MEXIUCHUIUIMHAPHBIE (MEXKIPEIMETHbIC) OOIIEHAYYHbIC MOHSITHUS, OTpaKarolue
[IEJIOCTHOCTh HAYYHOM KapTHHBI MHUpa M CHEUU(PHUKY METOJ0B TO3HAHUS,
UCIOJIb3yeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTus, SBJICHHE, MPOIECC,
cUCTeMa, Hay4YHbIM (akT, MPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIeIOBaHUE,  HAOJIOJICHHE, U3MEpPEHHE, OKCIEPUMEHT W  JApyrue);
yYHUBEpCAJIbHbIe ydeOHble JAeCTBUS (IIO3HABaTeNbHbIE, KOMMYHHUKATHUBHBIC,

pEryJISITUBHBIE), o0ecIeynBaroIue dbopmupoBaHue GyHKIIMOHATBHOM
TPAaMOTHOCTH ¥  COIMAIBHOH KOMIICTCHIIMH OOYYaroIIMXCs; CIOCOOHOCTh
00yJaronmxcs UCTION30BaTh OCBOCHHBIC MEXIUCITUTUTMHAPHBIC,

MUPOBO33PEHUYECKHE 3HAHUSI W  YHUBEpPCAIbHBbIE Yy4yeOHblE JCHCTBUS B
ITO3HABATEIbHOM U COLMAJIbHOM ITPAKTHKE.

B pesymprare wu3ydeHus OWOJOTMM Ha YPOBHE CpEIHEro OOIIEro
oOpazoBanus y oOydaromerocss OyayT chopMHUpOBaHBI II03HABATEIbHBIC
YHUBEpCAJIbHBIC YUEOHBIE ACHCTBUSI, KOMMYHHUKATHBHBIC YHUBEPCAIbHbIE yUeOHbIC
JEUCTBUS, PEryJATHUBHbIE YyHUBEpPCAJIbHbICE YueOHbIE JEHUCTBUSI, COBMECTHas
JIeSITeIIbHOCTb.

MeranpeaMeTHble pe3yJbTaThl OCBOCHHMS IPOTpaMMBl CPEIHEro OOIIEero
o0pa3oBaHUs JIOJKHBI OTPaXKaTh:

OBiajaeHue YHHBEpPCATbHBIMHA yueOHbIMH NMO3HABATEJbLHBIMH
NeHCTBUSAAMM:

1) 6a30Bble JIOrHYECKHe TeiiCTBHA:

CaMOCTOSITeILHO  (OpMyIMpOBaTh W aKTyaJIM3UpPOBaTh  MpoOJIEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOIb30BaTh MPU OCBOCHHM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(ananu3za, cuHTE3a, CpaBHEHMUS, KilacCupUKaIMU, 0000IIEHUS ), PACKPBIBATH CMBICT
OMOJIOTMYECKUX MOHATUN (BBLACISTh UX XapaKTepHbIC MPU3HAKU, YCTaHABIMUBATh
CBSI3U C JPYTUMH MOHITHUSMH ),

OMpEeNeNATh 1NN JACATEIbHOCTH, 3ajaBas IMapaMeTpbl M KPUTEPUH HX
JIOCTUKEHUS, COOTHOCUTD PE3YJIbTATHI ACSTEILHOCTH C MTOCTABICHHBIMU IEJISIMU;

HCITOJIb30BaTh OMOJIOTUYCCKHUE MOHATHUS JUIs OOBSICHEHUS (PAKTOB M SBICHHM
YKUBOU ITPUPOLBI;

CTPOUTHh JIOTMUECKHE PACCYXJCHHS (MHAYKTUBHBIC, JCIYKTHBHBIE, II0
aHAJIOTUU), BBIABIIATH 3aKOHOMEPHOCTH W MPOTHUBOPEYHUS B paccMaTpUBAEMbBIX
SABJICHUSX, DOPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MIPHUMEHSTh CXEMHO-MO/ICILHBIC cpeacTBa TSI Mpe/ICTaBICHUS
CYIIECTBEHHBIX CBSI3€H M OTHOIICHHWH B M3yYaeMbIX OMOJOTHMYECKHX OOBEKTaX, a



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

pa3palarbiBaTh IUIaH pELICHHUsS MPOOJEeMbl C YYETOM aHaIM3a UMEIOLIUXCS
MaTepHaJIbHbIX U HEMAaTepUaIbHBIX PECYPCOB;

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

KOOPAMHUPOBaTbL M  BBINOJHATH pabOTy B  YCIOBUAX  PpeajbHOro,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOTO B3aUMOJAECHCTBYS;

Pa3BUBAaTh KPEATUBHOE MBIILICHUE TPU PELICHUH KU3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIeN0BATEIbCKHE IeHCTBUS:

BJIa/IETh HaBbIKAMU y4eOHO-HUCCIIEeI0BATEIbCKON U MMPOSKTHON JESTEIbHOCTH,
HaBbIKAMHU  pa3pelieHuss MnpoljeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOUCKY METOJIOB PELICHUs] IPAKTUUECKUX 33]1a4, IPUMEHEHHIO
Pa3IMYHBIX METO/IOB MTO3HAHUS;

UCIIOJIb30BaTh PAa3JUYHbIE BUIbl JEATEIBHOCTH IO MOJYYEHUIO HOBOTO
3HaHUS, €ro HUHTEepIpeTalluy, MPeoOpa3OBaHHI0O M TMPUMEHEHHIO B Yy4eOHBIX
CUTyalUsiX, B TOM YHUCJIE€ IPU CO3JaHUU YUE€OHBIX U COL[UAJIbHBIX IPOEKTOB;

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

CTaBUTh M (OpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOM
JEATENbHOCTH U KU3HEHHBIX CUTYaLUsX;

BBISIBJISITH NIPUYMHHO-CJICACTBEHHBIE CBSI3M W aKTyaJlM3UpOBaTh 3ajaady,
BBIIBUTaTh TUIOTE3y €€ pelIeHUs, HaXOAUTh APTYMEHTHl IJIsl J10Ka3aTelbCTBa
CBOMX YTBEPKJICHHI, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILLICHHUS;

aHAIM3UPOBATh IIOJYYEHHBIE B XOJE PELICHHUsS 3aJa4d  pe3yJIbTathl,
KPUTUYECKH OLIEHUBATH UX JIOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JIaBaTh OIIEHKY HOBBIM CUTYaIUsIM, OLICHUBATh TPUOOPETEHHBIN OTIBIT;

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

yYMETh IMEPEHOCUTh 3HAHUS B IO3HABATEJIbHYI0 U MPAKTUYECKYHO 00JacTu
KU3ZHENIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE WJEH, MpEIaraTb OPUrMHAJIbHBIE MOAXOAbl U PEIICHMS,
CTaBHUTb MPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE AIbTePHATUBHBIC PELICHHUS.

3) pabora ¢ uHpopmManmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHHUKAX MH(pOpMAIUH (TEKCTEe Y4eOHOTro
nocoOusi, HAYYHO-TIOMYJIIPHOM JUTEpaType, OHOJOTMYECKHX CJIOBapsiX U
CIPaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax NaHHbIX, B VHTepHETE), aHaIU3UPOBATH



UHGOPMAIUIO PA3TUYHBIX BUAOB U (DOPM IPEACTABICHUSA, KPUTUYECKU OLCHUBAThH
e€ TOCTOBEPHOCTh M HEITPOTHBOPEUNBOCTb;

bopMyIMpOBaTh 3aMpPOChl U MPUMEHATH PA3TUYHBIE METOJIbI MPU TOUCKE U
orOope Ouosorndeckoit mHGOpMalUU, HEOOXOIUMOM JIJIsi BHIMOJHEHUSI YUEOHBIX
3azay;

npuoOpeTaTh ONBIT HCHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTH, COBEPILIEHCTBOBATh KYJIbTYpYy aKTUBHOTO MCIIOJIB30BaHUs PA3IMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEIFHO ~ BBIOMpATh  ONTUMANbHYIO  (OpMYy  TpEACTaBICHUS
ounonornyeckoil nHpopmauu (cxeMbl, rpaduKH, JUarpaMmbl, TaOJIULBI, PUCYHKH
H Ipyroe);

UCIIONb30BaTh HAy4yHBIH fA3BIK B KadyecTBE CpEeACTBa Ipu pabore ¢
Ouojornyeckol HHPOpMalUen: TPUMEHSATh XUMHUYECKUe, (Qusnyeckue u
MaTeMaTUYECKUe 3HaKW W CUMBOJBI, (HOpMYyJibl, abOpeBHaTypy, HOMEHKIATYpY,
UCTIONB30BaTh M MpeoOpa3oBhIBaTh  3HAKOBO-CHMBOJIHMYECKHE  CPENICTBA
HaTJIsAHOCTH;

BJIAJCTh  HABBIKAMHM  pAacloO3HaBaHWA M 3allUThl  WHMOpMaIuw,
MH(OPMAIMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OsgJ1aieHHe YHHUBEPCAJbHBIMU KOMMYHUKATUBHBIMH 1€fiCTBUSIMM:

1) oOmeHue:

OCYILECTBISATh KOMMYHHUKAIIUU BO BCeX cepax KHU3HU, AKTUBHO y4aCTBOBATh
B JIMAJIOT€ WJIM JUCKYCCHUHU IO CYIIECTBY OOCYyXIaeMoi Tembl (YMEHHE 3a/1aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXJACHHUS OTHOCUTEIHHO BBHITIOJHEHHS TMpeJiaracMoin
3a]a4M, YYUTHIBATh MHTEPECHl M COTIACOBAHHOCTH MO3UIMN JPYTUX YYACTHHKOB
JMaJIoTa WK JUCKYCCHH);

pacro3HaBaTh HeBepOalbHbIE CpEICTBA OOIICHMS, IMOHUMATh 3HAYCHHE
COLMAbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHUS KOH(JIMKTHBIX CHUTyaluH,
YMETh CMATYATh KOH(MIUKTHI U BECTH MIEPETOBOPHI;

BJIAQJIETh PAa3IMYHBIMH CHOCOOaMU OOINEHUS W B3aUMOJICHCTBUS, TOHMMATH
HaMEpPEHUs IPYTUX JIOAEH, MPOSIBIATh YBAKUTEIBHOE OTHOLICHHE K COOECeTHUKY
U B KOPpeKTHOU popme hopMyTupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTHYHO H3JIaraTh CBOI TOYKY 3PEHHUS C HCIIOIH30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) COBMECTHAs IeATeJIbHOCTh:

MOHUMAaTh M HCIIOJIb30BAaTh MPEUMYIIECTBA KOMaHAHOW M WHIUBUIAYaIbHOU
paboTHI IPH pellIeHUH OMOJIOTHYECKOM MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
NIPUMEHEHUS TPYNIOBEIX (JOPM B3aMMOJICHCTBUS MPU PEIICHUH Y4eOHOH 3a1a4u;

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



NPUHUMATh [€JIM  COBMECTHOM  JEATEIbHOCTHU, OpPraHU30BbIBATH U
KOOPJIMHHUPOBATh JIEUCTBUA II0 €€ JIOCTHUKECHHUIO: COCTABJATH IUIAH JECHCTBHM,
pacmpenensaTh pojaud ¢ Y4E€TOM MHEHHMM YYaCTHHKOB, OOCYXIaTh pe3yibTaThl
COBMECTHOM paboThI;

OLICHUMBATh Kaue€CTBO CBOETrO BKJAJa W KaXJAOr0 yYacTHUKA KOMAaH]bI B
o0l pe3yJsbTaT o pa3pabOTaAHHBIM KPUTEPUSIM;

npejiaraTb HOBBIE IIPOEKTHI, OLEHHMBAaTh HUAEU C TMO3UIUU HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKOW 3HAUUMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTpPATErHYECKOe TOBEJEHUE B Pa3IUYHBIX
CUTYyaIUsX, IPOSIBISATh TBOPUECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM.

OBJaieHne YHMBEPCAJIbHBIMY PeryJIATHBHBIMU ACHCTBUSIMH:

1) camoopranu3zanms:

UCIIOJIb30BaTh OMOJIOTMUECKUE 3HAHUS [UIsl BBISIBIICHUA TNpPOOJIEM U UX
pelieHus B )KU3HEHHBIX U YYCOHBIX CUTYaIUSX;

BBHIOMpaTh Ha OCHOBE OHMOJIOTUYECKMX 3HAHUN I1I€JIEBBIE U CMBICIOBBIC
YCTAHOBKU B CBOMX JCHCTBHSIX W MOCTYIKAaX IO OTHOLIEHUIO K >KUBOU MPHUPOJE,
CBOEMY 3/I0POBBIO U 3J0POBbIO OKPYKAIOIINX;

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

CaMOCTOSITETTLHO  COCTABJISITH IUIAH  PEIICHUS TpoOJIeMbl ¢ Y4ETOM
HUMEIOIIIHUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPENIOUYTCHHIA;

JIaBaTh OLICHKY HOBBIM CHUTYallUsIM;

pacuupsTh paMKH y4eOHOT0 MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHUI;

JIeaTh OCO3HAHHBIA BHIOOP, apTyMEHTHUPOBATh €r0, OpaTh OTBETCTBEHHOCTh
3a pPEIICHHE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

criocoOCTBOBaTh (OPMUPOBAHUIO U TPOSBICHUIO HIMPOKON DJPYIUIIUA B
pa3HbIX OOJIACTSIX 3HAHUW, TOCTOSHHO TOBBLIIIATH CBOM 00pa3oBaTeNbHBIA U
KYJbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYyallUsIM, BHOCUTh KOPPEKTHUBBI B JIEATEIILHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIHTATOB LIEJISIM;

BJIQJICTh  HABBIKAMU  TO3HABATEIBHON  pediekcMu Kak  OCO3HAHUSA
COBEpIIAEMbIX JIEMUCTBUA M MBICIUTENbHBIX TMPOILECCOB, HMX pE3yJbTaTOB U
OCHOBAaHM, MCTOJB30BaTh MPUEMBI PEQIIEKCUU [JIST OIEHKH CHUTYaIlMH, BbIOOpa
BEPHOT'O pelIeHUS;

yMETb OIICHUBATh PUCKH U CBOEBPEMEHHO MPUHUMAThH PEIICHUS MO HUX
CHUKEHHUIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX NPU AaHAIU3E PE3yJIbTaTOB
NEATEIIbHOCTH;

3) npuHsiTHE CedST M IPYTrUX:

IPUHUMATh ce0sl, MIOHMMas CBOU HEJJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI M apryMEHTbl APYTMX IPU AaHAJIU3€ PE3YJIbTAaTOB
NEeATEIIbHOCTH;

npU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLIUOKU;

pa3BUBATh CIIOCOOHOCTh IOHUMATh MUP € MO3UIUH JIPYTOro YeJIOBeKa.

HPEAMETHBIE PE3YJIBTATDBI

[IpenMeTHble pe3yabTaTbl OCBOEHHUS COJEPkKAHUA Y4YE€OHOTO MpeaMera
«buonorusiy Ha yriayOJaEHHOM YpOBHE OpPHEHTHPOBAHBI Ha OOECICUYEeHHE
npopuapHOro  oOyueHust  oOydaromuxcss  Owosormu. OHM  BKJIIOYAIOT:
cnenuduyeckue Ayt OMOJOTUHN HAyUYHbIEC 3HAHUSI, YMEHUS U CLIOCOOBI JEHCTBUM 1O
OCBOCHUIO, UHTEPIIPETALMN U MPEeOOPa30BaHUIO 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.

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

chOpMHUPOBAHHOCTh 3HAHUW O MECT€ U pOJH OHOJIOTMM B CHUCTEME
€CTECTBEHHBIX HayK, B ()OpPMHUPOBAHUU €CTECTBEHHO-HAYYHOW KApTUHBI MUpA, B
MO3HAHWUU  3aKOHOB  TPHUPOJBI U  PEIICHHH TMpoOJieM  palmoHaILHOTO
MPUPOJIONIOIB30BAHUS, O BKJIaJE€ POCCUMCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OMOJIOTHH;

BIIQJICHUE CHUCTEMOM OWOJOTMYECKHMX 3HAaHWH, KOTOpas  BKJIIOYACT:
OCHOBOTIOJIararomue ONOJIOTUYECKUE TEPMUHBI W TOHATHS (KU3HB, KIIETKa,
OpraHu3M, MeTaboJiu3M, TOMEOCTa3, CaMOpPEryJsius, CaMOBOCIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, U3MEHUYHUBOCTh, POCT U Pa3BUTHE), OMOJOTHYECKUE TEOPUU
(xnerounas Teopus T. llIanna, M. lllneitnena, P. BupxoBa, xpoMmocoMmHasi Teopust
HacnenctBeHHoctT T. Moprana), yuenus (H. W. BaBunoBa — o wmeHtpax
MHOTOOOpa3usi W TNPOUCXOXKJACHUS  KYJIbTYpPHBIX  pPAacTEHHUM),  3aKOHBI
(enHOOOpa3usi MOTOMKOB TEPBOrO TMOKOJICHHS, PACIICTUICHUS], YUCTOTHl TaMerT,
HE3aBUCHUMOro HacienoBaHuss [. MeHaensi, TrOMOJOTHYECKUX pPAJIOB B
HaCJICICTBEHHOM U3MEHUYMBOCTH H. n. Basuiiona), MIPUHIIATIBI
(KOMILJIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMH METOJaMU HAyYHOTO TO3HAHMS, HMCIIOIb3YEMbIX B
OMOJIOTMYECKUX UCCIEJOBAHUSX KUBBIX OOBEKTOB (OMHCaHUE, U3MEPEHUE,
HaOII0/ICHHE, SKCIIEPUMEHT);



YMEHUE BBIICTATH CYIIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPHOT U
DYKapHOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM YHCIE
OakTepuii, rpuOOB, pacTEeHUH, >)KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPIaHOB U CUCTEM
OpPraHOB pAacTEHWHl, JXUBOTHBIX, YEJIOBEKAa, MPOIECCOB >KU3HEACATEIHLHOCTH,
MPOTEKAIONTUX B OPTaHM3Max PacTCHUH, KUBOTHBIX M YEJIOBEKa, OMOJOTHYECKHUX
IIPOLIECCOB: 0OMEHa BEHIeCTB (METab0IM3M), NPEBPALLEHUS SHEPTUU, OpOKEHUS,
aBTOTPO(GHOTO U reTepoTPOPHOTO TUTIOB MUTAHUA, POTOCHHTE3a U XEMOCHUHTE3a,
MHUTO3a, MeH03a, raMeToreHes3a, MOpUOrene3a, MOCTIMOPHUOHAIBHOTO pPa3BUTHS,
Pa3MHOXEHHUsS,  WHAWBHUIYAJIbHOTO  Pa3BUTHS  OpraHm3Ma  (OHTOTEHE3a),
B3aMMOJICHCTBHSI TEHOB, TE€TEPO3UCA, NCKYCCTBEHHOTO 0TOODA;

YMEHUE YCTaHABIIMBATh B3aMMOCBSI3M MEXIy OpraHOMJAaMHU KIETKH U HX
GYyHKIUSIMH, CTPOCHHEM KJIETOK pa3HBIX TKAaHEWM M UX (QYHKIUAMH, MEXIY
opraHaMM M CHCTEeMaMU OpraHOB Yy pacTeHWH, >KUBOTHBIX M 4YEJIOBEKa U UX
GYHKIUSIMH, MEXIY CHCTEMaMH OpPraHOB M WX (DYHKIUAMH, MEXKIY OSTallaMH
oOMeHa BEIIECTB, dTaaMi KJIETOYHOTO IMKJIA U )KU3HEHHBIX IIUKJIOB OPTraHU3MOB,
sTanamMu 3MOPHOHAIBHOTO Pa3BUTHS, TEHOTUNOM U (DEHOTUTIOM, (PEHOTUIIOM U
dhakTOpaMu cpesibl OOUTaAHUS;

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

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CMMBOJIUKY JIJIsl JIOKa3aTeIhCTBA POJICTBA OPTraHU3MOB PA3HBIX
CUCTEMaTHYECKUX TPYIIIT,

YMEHHUE pPelIaTh OMOJIOTHYCCKUE 3a/1a9H, BBISABIATh IPUUYNHHO-CIICICTBCHHBIC
CBSI3U M@Ky UCCIIEyeMbIMU OMOJIOTMYECKUMHU TIPOIIECCAMH U SBJICHUSIMU, 1E€IaTh
BBIBOJIBI I TIPOTHO3BI HA OCHOBAHUY TIOJYYCHHBIX PE3YyIbTaTOB;

YMEHHE BBINOJHATH JA0OpAaTOpPHBIE U MpPaKTHUYECKHUE PadOThl, COOII0AThH
npaBuia npu padbote ¢ yueOHbIM U Ja00paTOPHBIM 000pYAOBaAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, IMPOBEPITh WX OSKCICPUMEHTAIbLHBIMU
cpeacTBamMu, (QOpMYyIUpPYs Leidb HCCIEAOBAHUSA, aHAIM3UPOBATH IMOJyYCHHBIC
pE3yNbTATHI U ICTIaTh BHIBOIBL;

YMEHHUE Y4YacTBOBaTh B y4eOHO-HCCIIEOBATEIHCKON padoTe Mo OMOJIOTHH,
DKOJIOTUU W MEIUIIMHE, MPOBOJMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, W
nyOJUYHO  TPEJCTaBIATH  IOJYYCHHBIC  pe3yJbTaThl Ha  YYEHHYCCKUX

KOH(epeHHUsX;
YMEHUE OLEHHUBATh 3TUYECKHE aCHEKThl COBPEMEHHBIX MCCIIEJOBAaHUN B
obmactu  OuosorMM M MEAMUMHBI  (KJIOHMpPOBaHHME,  HMCKYCCTBEHHOE

OIIOIOTBOPEHHUE, HAMPABIEHHOE M3MEHEHHE I'€HOMa M CO3JIaHhE TPAHCTEHHBIX
OpraHu3MOB);



YMEHHE OCYIIECTBISTh OCO3HAHHBIA BBIOOp Oynmyiieil mpodeccuoHaIbHON
JEeSTeIbHOCTH B 00JIacTH OMOJIOTMH, MEAULMHBI, OMOTEXHOJIOTUH, BETEPUHAPHH,
CEJIbCKOTO XO34MCTBa, MUIIEBON MPOMBINIJIEHHOCTH, YIayOJsTh MO3HABATEIbHBIH
WHTEpPEC, HAIlPaBJICHHbIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH npodeccuu u
IPOJOJDKEHUE OMOJOTMYECKOro oOpa3oBaHUS B OpPraHU3AlMSIX  CPEIHEro
po(heCCHOHATBFHOTO U BBICIIET0 00pa30BaHUsI.

[TpenmeTHbIe pe3yabTaThl OCBOeHUS ydeOHoro mpeamera «buomorus» B 11
Kjlacce NOJKHBI OTPAXKaTh:

c(hOPMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OUOJOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHHU COBPEMEHHON €CTECTBEHHO-HAyYHOH
KapTUHBl MHpa, B IIO3HAHHM 33aKOHOB IPHUPOABI U PEUIEHUH 3SKOJOTMYECKHX
npobyieM 4YeloBeYecTBa, a TaKKe B PEIICHUH BONPOCOB PALMOHAIBHOTO
IPUPOIOIIONH30BaHUSA, U B (HOPMUPOBAHUM IIEHHOCTHOT'O OTHOIIECHUS K MPHUPO/IE,
OOLIECTBY, YEJIOBEKY, O BKJIAJE€ POCCUUCKUX U 3apyOEeKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTHUH;

YMEHHE BIAJIETh CHUCTEMOW OMOJOrMYECKUX 3HAHUU, KOTOpas BKIIIOYAeT
OTIpEJICICHUs] U TOHUMAaHWE CYIIHOCTH OCHOBOIOJIAralolux OUOJIOTHYECKUX
TEPMUHOB M TMOHATHM (BHJI, 3KOCUCTeMa, Ouocdepa), OUONOrHUYECKUE TEOpUU
(aBomronMoHHas teopust Y. JlapBuHaA, CHHTETHYECKAs] TEOPHS IBOJIIOLMH), YUCHUS
(A. H. CeBepuoBa — 0 nyTsx 1 HanpasieHHsX 3Bomtonuu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHYecKoro paBHoBecus [[x. Xapaum m B. BaiiaOepra,
3apojeimeBoro cxojacrea K. M. bapa), mpaBmia (Munmmyma FHO. JluOuxa,
HKOJIOTUUECKON NHUpaMUIbl JHEPTuM), Tumnore3bl (rumoreza «vupa PHK» V.
['unbepra);

YyMEHUE  BJIAaJE€Th  OCHOBHBIMM  METOJaMU  HAYYHOTO  IMO3HAHUA,
UCTIOJb3yEMBbIMU B OMOJIOTUYECKUX HCCIIEIOBAHUSIX KUBBIX O0BEKTOB M 3KOCUCTEM
(onucaHue, u3MepeHue, HaOIIOJEHUE, SKCIEPUMEHT), CIIOCOOaMU BBISABICHUS U
OLICHKH aHTPOIOT€HHBIX U3MEHEHU B PUPOJIE;

YMEHUE BBIICHATh CYIIECTBEHHbIE NPHU3HAKH: BHJIOB, OMOT€OLEHO30B,
IKOCHCTEM M Ouocdepbl, CTaOMIM3UPYIOLIETO, ABMXKYIIETO M Pa3phIBAOILIETO
€CTECTBEHHOTO otbopa, AJJIONATPUYECKOIO U CUMIIaTPUYECKOTO
BUI000pa30BaHus, BIUSHUS JBMXKYLIUX CHJI SBOJIOLMU HA FeHO(POH I MOMYJISIUH,
MPUCTIOCOOJICHHOCTH OPraHu3MOB K cpefie 0OMTaHMsI, YepeqOoBaHUs HaIlpaBiIeHUN
ABOJIIOIIMH, KPYTOBOPOTA BEUIECTB M MOTOKA SHEPTUH B 3KOCHCTEMAX;

YMEHUE YyCTaHABJIMBAaTh B3aMMOCBA3M MEXAY MpOIECCaMU HBOJIIOLMH,
JBIKYIIMMH CHJIAMH aHTPOIIOT€HE3a, KOMIIOHEHTAMHU Pa3JUYHbIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OpTaHU3MOB;

YMEHUE  BBIABIATH  OTJIMYUTEIbHBIE  NPHU3HAKH  KUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BHUJIOB K Cpeae OOMTaHMsS, aOMOTHMYECKHMX 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 OKA3aTEeJbCTBA POJACTBA OPTaHU3MOB Pa3HBIX
CUCTEMATHYCCKUX TPYIII, B3aUMOCBS3U OPTaHU3MOB U CpeJibl OOUTaHMUSI, CAMHCTBA
YeIOBEYECKIUX pac, HEOOXOMUMOCTH COXpAaHEHUS MHOTooOpa3usi BHJIOB U
HKOCUCTEM KaK YCIIOBUS COCYIIECTBOBAHUS MPUPOJIBI U YETOBEUECTBA;

yMEHUE peliaTb OMOJIOTHYECKUE 3a/1a4H, BBISBIATh IPUUYNHHO-CIIEICTBEHHbBIC
CBSI3M MKy UCCIICTYEMbIMU OMOJOTHYECKUMH MPOIECCAaMU U SBJICHUSMH, JIeTaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUY TIOJYYCHHBIX PE3yIbTaTOB;

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

YMEHUE BBIJIBUTaTh THUIIOTE3bI, IMPOBEPSITh HUX OSKCIEPUMEHTAIBLHBIMU
cpeacTBamMu, (QOpMYIUpPYs Ledb HCCIEAOBAHUS, aHAJIM3UPOBATH IMOJyYCHHBIC
pE3yNbTATHI U ICJIaTh BEIBOBL;

yMEHHUE Y4YacTBOBaTh B y4eOHO-HCCIICIOBATEIHCKONH paboTe Mo OMOJIOTHH,
HKOJIOTUM U MEIUIIMHE, MPOBOJMMON Ha 0a3e IIKOJbHBIX HAYYHBIX OOIIECTB, U
nyOJUYHO  TPEJACTaBIATH  IOJYYCHHBIC  pPE3yJbTaThl Ha  yYCHHYECKHX
KOH(epeHIHUsIX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TTPOUCXOXKICHUN JKU3HHU, YETOBEKa
U YEIIOBEYECKUX pac, O MPUYHMHAX, TMOCIEJACTBUAX M CIOC00aX MPeIOoTBPAICHUS
ri100aabHbIX K3MEHEHUH B Onocdepe;

yMEHHUE OCYIECTBIATh OCO3HAHHBIA BBIOOp Oyayiied npodeccuoHaIbHOU
JEATENHHOCTH B 00JIaCTH OMOJIOTHH, SKOJIOTHUH, TPUPOIOTIONH30BAHMSI, METUITHHBI,
OMOTEXHOJIOTUH, TICUXOJOTHUH, BETEPUHAPHUH, CEIHCKOTO XO3SHUCTBA, MHUIICBOU
MIPOMBITIUICHHOCTH, YTIyOJATh TO3HABATEIbHBI WHTEPEC, HAIMpaBJICHHBIA Ha
OCO3HAHHBIK  BBIOOP  COOTBETCTBYMIOIIEH  Tpodeccurt U MPOAOHKEHHE
OMOIOrHUECKOTO 00pa30BaHUsI B OPTaHM3AIMIX CPEAHETO MPOPECCHOHATHLHOTO H
BBICIIIETO0 00pa30BaHUsI.



TEMATHUYECKOE IINIAHUPOBAHHUE
10 KUIACC

Ne i/

o B~ W DN -

10

11

12
13
14
15
16
17

HanmeHnoBaHue pa3jieioB U TeM
NPOrpamMMbl

buonorus xak Hayka

JKuBbie cuCcTeMBbl U UX U3yUYECHUE
buonorus kierku

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 HACJIEACTBEHHOCTH
3aKOHOMEPHOCTH U3MEHUYUBOCTH

I'eHeTuka yenoBeka

Cenexkuusi OpraHu3MOB

buoTtexHoOTHS ¥ CUHTETHYECKAsT OMOIOTHS

PesepBHoe Bpems

Koan4yecTBo 4acoB

Bcero

10

P M~ A WO O

KoHnTpoibHbIe
padoThbI

IIpakTH4eckue
padoThbI

0.5

0.5
1.5

1.5

0.5

0.5

DJIEKTPOHHBIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl



OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13



11 KUIACC

Ne i/

9

10
11
12

OBIIEE KOJIMYECTBO YACOB I10O ITIPOTPAMME

HanmeHnoBaHue pa3jieioB U TeM
NPOrpamMMbl

3apoxaCHUE U Pa3BUTHE IBOFOIIMOHHBIX
MpeJICTaBICHUI 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

KoHTpoibHbIe

Bcero
padoTsbI

14

15

10

12

102 0

IIpakTH4eckue

padoThI

1.5

0.5

1.5
0.5

0.5

7.5

DJIeKTPOHHbBbIE
(uudpossbie)
o0pa3oBaTte/ibHbIE

pecypchl






IHOYPOYHOE IINTAHUPOBAHHUE
10 KUIACC

KosamnuecTBo yacos JIeKTPOHHbIE
Ne Hara nugposeie

Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3y4yeHusi oOpa3zoBaTe/ibHbIE

padoThI padoThI pecypenI

buosnorus kak KOMILJIEKCHasI HayKa U KaK
4aCTb COBPEMCHHOI'O O6H.[€CTB&

JKuBrle cucTeEMBI U UX CBOMCTBA
YpoBHEBas OpraHu3anus )KUBbIX CUCTEM

HcTopust OTKPHITHS U U3YYEHUS KIIETKH.
Kiterounas teopus

Mertonasl MOJIEKYJIAPHON U KJIETOYHON
ounonoruu. [Ipaktuueckas padbora
«M3ydeHre MeTOI0B KJIETOUHON OMOJIOTUH
(xpomarorpadus, anexTpodopes,
nuddepeHnranibHoe eHTPUGyTHPOBAHUE,
[TLIP)»

XHUMHUYECKUN COCTAB KIIETKH 1

MI/IHCpaJ'ILHBIe BCIICCTBA KJIICTKHU, UX
ouojoruyeckas POJib

Opranuyeckue BellecTBa KJIETKH — OEIKH.
Jlabopartopnas pabora «O0HapyKeHHe
OETTKOB C TOMOIIBIO Ka4eCTBEHHBIX
peaxkuuiny

CoiicTBa, KIaccupUKays U GyHKIUU
0enKoB



10

11

12

13

14

15
16

17

18

19

20

21
22

OpraHndeckue BeIecTBa KIETKH —
YIJIEBOJIBI

Opranuueckue BeliecTBa KJIeTKH —
JIUIHJIBI

Hyxnennossie kucnotsl. JJHK n PHK.
Jlaboparopnast pabora «MccnenoBanue
HYKJIEMHOBBIX KUCJIOT, BBIJICJICHHBIX U3
KJIETOK Pa3JIMYHbIX OPraHU3MOB»
Crpoenue u pyukuuu ATO. [Ipyrue
nykineosuarpudocparsl (HTD)

CexBenupoBanue JIHK. Meroabl

FCHOMHKHU, TPAHCKPUIITOMHUKHU, IPOTCOMHUKHU

MeToapl CTPYKTYpHO# OMOIOTHI
Tunel knetok. [IpokapuoTnyeckas Kierka

CrtpoeHue 3yKapuoTHYECKOM KIETKH.

[TpakTuyeckas padora «/M3ydeHnue cBoicTB

KJIETOYHOM MeMOpaHb»
IToBepXHOCTHBIN anmnapar KJIETKH
OpnHomMeMOpaHHbIE OPTaHOUIbI KIETKH.
ITpakTnueckas padbora «3yueHue
JBUKECHHSI LIUTOILIA3MBI B PACTUTEIIBHBIX
KIIETKaX»

ITosryaBTOHOMHBIE OpraHOUBI KIETKU:
MUTOXOH/IPHUH, TUIacTH L. JlabopaTtopHas
pabora «MccnenoBanue miasMoin3a u
JICIIa3MOJIN3a B PACTUTEIBHBIX KIIETKaX»

HeMeM6paHHBIe OpraHonbl KJICTKN

Crtpoenue u PyHKIIUHU sIpa

0.5

0.5

0.5

0.5



23

24

25

26
27
28

29

30

31

32

CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK
sykapHot. JlabopaTopnas padora
«M3yueHune cTpoeHus KJIETOK pa3Iu4HbIX
OpraHU3MOB»

ACCUMUIISIINS U TUCCUMUIISALINS — JIBE
CTOpOHBI MeTabonu3ma. Tunsl oOMeHa
BemiecTB. Jlaboparopuas pabora
«/3y4eHne KaTaJTuTHIeCKONH aKTHBHOCTH
(dbepMeHTOB (Ha MpUMeEpe aMHUJIa3bl UITH
KaTaJia3bl)»

DepMEHTAaTUBHBIN XapaKTep peaklui
KJIETOYHOTO MeTabonm3ma. JlabopaTopHas
pabota «3yuenue hepMeHTATUBHOTO
paciierieHus epOKCHIa BOIOPO/Ia B
PACTUTETBHBIX U )KUBOTHBIX KJIETKAX)
benku-akTUBaTOpPBI U OEIKU-UHTUOUTOPHI
ABTOTpOGHBIN THIT 0OOMEHA BEIIECTB
POTOCUHTE3

XemocuHnte3. JlaboparopHas pabota
«CpaBHeHHe po1ieccoB POTOCHHTE3A U
XEMOCHHTE3a

AHa’poOHbIe opraHu3Mbl. Buibl OposkeHwUs.

JlaGopatopHnas pabota «CpaBHeHUE
IPOLIECCOB OPOKEHHS U IBIXaHHSD»
AspoOHBIE OpTraHU3MBbI. DTarbl
SHEPTEeTUYECKOT0 0OMEHa

DOHeprust MeMOpPaHHOTO TPaIUeHTa
npotoHoB. Cunrte3 AT®: pabora

0.5

0.5

0.5



33
34
35

36

37

38

39

40

41
42
43

44

45

46

47

npoToHHON AT®-cuHTa3s!l

Peakuuu MaTpu4HOrO CHHTE3a
Tpanckpunuus — Marpuunbiid cuate3 PHK
Tpancisiius u e€ sransl

Konnposanue amunokuciior. Pons
pubdocom B OuocuHTe3€e Oenka

Opranuzanys resoMa y Ipokapuor u
3YKapuoT

MonekysipHble MEXaHU3MBbI SKCIIPECCHH
T€HOB y 9yKapHOT

Bupycsl — HeksieTouHbIe (HOPMBI KU3HH U
oOnuratHele napasuThl. [IpakTnueckas
pabota «Co3aHue MOJENIN BUPYCa»

BupycHsle 3a0051eBaHus YelloBeKa,
JKUBOTHBIX, PACTCHUIN

HanorexHoJioruu B OMOJOTMU K MEIULIMHE
JKu3HeHHBIN IMKIT KISTKH
Marpuunsiii cuates JJHK

Xpomocowmel. JTabopatoprast pabota
«HM3yuenne XpoMOCOM Ha TOTOBBIX
MHKpOTIpernapaTax»

Jlenenre KIeTKU — MUTO3

Tumns! kieTok. KapoknHes 1 LUTOKUHES.
Jlaboparopnas pabota «Habmonenue
MHTO32a B KJIETKaX KOHYMKA KOPEIIKa JIyKa
(Ha rOTOBBIX MUKpOIIpenapaTax)»

PGFYJ'IHHI/IH JKHU3HCHHOI'O NUKJIa KJIICTOK

[

0.5

0.5

0.5



48

49

50

o1

52
53
54

55

56

57

58

59

60
61
62

63

64

OpraHusMm Kak €IMHOE LIEJI0€

Tkanu pacrenuid. JlabopaTopHas pabora
«3yueHne TKaHel pacTeHU)

TxaHu KMBOTHBIX U YEJIOBEKA.
JlaGopartopnas pabora «M3yueHnue TkaHeu
KUBOTHBIX)»

Opranbl. Cucremsl opranos. JlaboparopHas
pabota «M3y4yeHne opraHoB I[BETKOBOTO
pacTeHus»

Ornopa Tena oprauu3MoB
JIBrKeHNE OpraHn3mMoB
IInuranue opraHu3smMoB

IIuTanne 1M03BOHOYHBIX JKUBOTHBIX.
HI/IH_IeBapI/ITeJ'IBHaH CHUCTCMaA 4YCJIOBCKaA

JIpIxaHue opraHu3smMoB

I[BIXaHI/Ie IIO3BOHOYHBIX XMBOTHBIX U
YCJIIOBCKaA

TpaHCIOpT BEIIECTB y OPraHU3MOB

KpOBCHOCHa}I CHUCTEMA ITIO3BOHOYHBIX
JKHMBOTHBIX W YCJIOBCKaA

Brinenenue y opranu3zmMoB

3amuTa y OpraHu3MoB

MMMyHHast cucTeMa 4eoBeKa
PaznpaxxuMocTh 1 perymsiuus y
OpraHU3MOB

['yMopanbHas perymsius U SHAOKPUHHAS
CUCTEMA KUBOTHBIX U YEJIOBEKA

0.5

0.5

0.5



65
66
67

68

69

70

71

72

73

74

75

DopMBbI pa3MHOKEHHUSI OPraHU3MOB
[TomoBoe pa3MHOXKEHUE
Meriios

I"ameTorenes. OOpa3oBaHKe U Pa3BUTHE
MOJIOBBIX KJIEeTOK. JIabopaTopHas paborta
«3y4yeHue cTpoeHus MojoBbIX KIETOK Ha
TOTOBBIX MUKpOIIpErapaTax»

I/IH,I[I/IBI/II[yaJ'IBHOC Pa3BUTHEC OPIraHU3MOB —
OHTOI'CHC3

3akiajKa OpraHoB U TKaHEH u3
3apOAbIIICBLIX JTUCTKOB

Poct u pa3BuTHE KUBOTHBIX.
JlaGopatopHnas pabota «BeisBrieHue
MIPU3HAKOB CXOJICTBA 3apPOJIBIIICH
MO3BOHOYHBIX JKUBOTHBIX)

Pa3MHOX€EHME U pa3BUTHE PACTEHUIA.
JlaGopatopHnas pabora «CTpoeHHEe OpraHoOB
Pa3sMHOXKEHHUs BBICIIMX PACTEHUI»

I/ICTOpI/IH CTAHOBJICHHA U PA3BUTUSA
ICHCTHUKH KaK HAYKH

OCHOBHBIE ITOHSITUA U CUMBOJIBI T€HETUKH.
Jlabopartopnast pabota «Ipozodwua kak
00BEKT TeHETUIECKUX HCCIICTOBAHUI

3aKOHOMEPHOCTH HACTIEAOBaHUS
pu3HaKoB. MoHOruOpUIHOE
ckpemuBanue. [IpakTuueckas padora
"N3ydeHnue pe3yabTaTOB MOHOTHOPHIHOTO
CKpeluBanus y 1po30duibr"

0.5

0.5

0.5

0.5

0.5



76

77

78

79

80
81
82
83

84

85

86

87

88

89

[{uTonmornvyeckue OCHOBBI MOHOTHOPHUIHOTO
CKpEIIMBAHUS

Ananusupyrouiee ckpemupanue. Hemonnoe
JIOMUHUPOBaHUE

JurnbpuaHoe CKpemmrBaHue.
[TpakTnueckas padbora «3yuenue
Pe3yJIbTaTOB TUTHOPUIHOTO CKPEIIMBaHUS
y 1p030(HIBDY

[{uTonoruyeckre OCHOBBI TUTHOPUTHOTO
CKPEIIMBAHMS

CuermieHHOe HacIe10BaHKE PU3HAKOB
XpoMOCOMHas TEOPHS HACTIEACTBEHHOCTH
I'enernka nona

I'eHoTHI KaK LETIOCTHAS CUCTEMA
I'eHeTMYECKUI KOHTPOJIb Pa3BUTH
pacTeHuM, )KUBOTHBIX U YEJIOBEKA
N3meHunBOCTh NpU3HAKOB. Buabl
U3MEHYUBOCTH

MopaudukanronHass K3MEHYUBOCTh
BapuanunoHHsbli psii 1 BapualMOHHAs
kpuBas. JlabopaTopHas padora
«HccnenoBanue 3aKkOHOMEPHOCTEN
MOIU(PUKAITIOHHOM U3MEHUYNUBOCTH.
[TocTpoeHre BapuallMOHHOTO psiia U
BApUALMOHHON KPUBOI»

I'enmoTunmueckass N3MEHYHUBOCTb.
KoMmb6uHaTHBHAsS H3MEHYUBOCTD

MyTaI_II/IOHHaSI HU3MCHYHNBOCTB.

e

0.5

0.5

0.5



90

91

92

93

94

95

96

97

98

99

[TpakTuyeckas pabora «MyTanuu y
Ipo30¢uiIbl (Ha TOTOBBIX
MUKpOIIpenaparax)»

3aKOHOMepHOCTI/I MYTAlIMOHHOI'O ITpoIECCa.
DNUreHEeTHKA U SIIUTCHOMUKA

['eneruka yenoseka. [IpakTuueckas pabota
«CocraBieHue U aHAIU3 POJIOCIOBHOID)

MeTtoapl METUIIMHCKON T€HETUKHA

3HaueHue MEIUIIMHCKON T€HETUKHU B
MPEAOTBPALIEHUH U JICUEHUU T€HETUYECKUX
3a00JIEBAHUI YETIOBEKA

OCHOBHBIE TIOHSTHS CEIECKITUU.
Jlaboparopnas pabota «3ydeHue copToB
KyJbTYPHBIX PACTEHHUI U TIOPOJI JOMAITHUX
JKUBOTHBIX)»

MeToapl CeNeKIIMOHHON pabOoTHI.
JlabopaTtopnast pabota «/3yuenne MeTo0B
CEJICKIIUU PACTCHU

JlocTrKeHMs CeNIeKIUN PACTEHUN U
KUBOTHBIX. [IpakTHueckas padbora
«IIpuBuBKa pacTeHUI»

CoxpaHeHue, N3y4eHHE U UCTI0Ib30BaHUE
T€HETUYECKUX PECYPCOB

buorexHonorus Kak Hayka ¥ oTpacib
npousBoycTBa. [IpakTryeckas padboTa
«M3y4yeHne 00beKTOB OMOTEXHOIOTUN

OCHOBHBIE HaIIPABJICHUSI CHHTETUYECKOU
onosornu

0.5

0.5

0.5

0.5



100 XpoMOCOMHasl U TeHHAsI MH)KEHEPUs
101 Menumnackre OMOTEXHOIOT NI

102 PesepsHelii ypok. IloBTopenue,
0000111eH1Ee, CUCTEMATH3AIINAS 3HAHUHI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

13.5



11 KUIACC

Ne
n/n

10

11

Tema ypoka

OpomonnonHas teopus Y. Jlapsuna
JIBM>KyLIME CUIIBI ABOJIFOLIMU BUIOB 110 Y.
JapBuny

Bbopn0a 3a cymiecTBoBaHUE, €CTECTBEHHBIN
Y UCKYCCTBEHHBII 0TOOD

DopMUPOBAHUE CUHTETUYECKON TEOPHUH
ABOJIIOLIMU

Oransl HBOJIIOIIMOHHOIO Mpoliecca:
MHUKPO3BOJIIOLUS U MAKPOIBOJIIOLIHS
[Tonynsuus — 3reMeHTapHas €IUHUALIA
3BOJIIOLIUN

3aKOH reHeTHYEeCKOoro paBHoBecus JIx.
Xapmau, B. BaiinGepra. JlabopaTopHas
pabota «BblsiBIEeHIE HU3MEHUUBOCTH Y
0cobeif 0THOTO BUAA»

DnemeHTapHbIE (HaKTOPHI IBOJIOLNN

D¢ ekt ocnoBarens. dpdexr
OyTBUIOYHOTO TOPJIBIIIKA

Murpauuu. M30a0muu nomyJisiui:
reorpaduyeckas, OnoIorudecKas
EcrecTBeHHbII 0TOOp — HAINPABISIONINNA
(hakTop IBOITIOIIHH

KoanyecTBO 4acos

Bcero

KoHnTpoibHbIe
padoThI

IIpakTHyeckue
padoThI

0.5

JlaTa
U3YYeHHS

DJIeKTPOHHbIE
nugposeie
o0pa3oBaTe/ibHbIE

pecypchbl



12

13

14

15

16

17

18

19

20

21

22

[TonoBoit oT60p

ITprucnocoOaeHHOCTh OPraHU3MOB Kak
pe3yJIbTaT MUKPOIBOIIOLMH.
JlaGopaTopnas pabora «3yuenue
apoMop(030B U UAMOAAANITALIUN Y
pacTEeHUN U KUBOTHBIX»

[Tpumepsl npucnocoOaeHN y OPraHu3MOB:

Mopdooruueckue, GU3n0IOrHIECKHE,
OMOXHUMHUYECKHUE, TOBEICHUYECKHUE.
JlaGopatopHnas pabora «IIpucnocobnenus
OpPTraHU3MOB U UX OTHOCUTEIIbHAS
11eTIeCO00Pa3HOCTHY

Bun, ero kputepuu u CTpyKTypa.
Jlaboparopnas pabota «CpaBHEHUE BUIOB
0 MOP(OTOTUIECKOMY KPUTEPHIO)
CrpykTypa BUaa

Bunoobpas3oBaHue kak pe3ynbrar
MHUKPOIBOJIOIUN

CBsI3b MUKPOSBOJIOIMH U STTUAEMHOJIOTHH
Makpossontonus. [Taneontonornyeckue
METObI U3YUYEHUS IBOTIOIUN
buoreorpaduueckue MeToapl U3yUCHUS
9BOJIIOLIUU

9M6pI/IOJ'IOFI/ILIeCKI/IC " CPABHUTCIIBHO-
MOpq)OJ'IOl"I/I‘IeCKI/IC MCETObI NU3YUCHUSA
9BOJJIOIIMH

MounekynsipHO-TeHETHUECKHE,
OMOXMMHYECKHE U MaTeMaTUYeCKue

0.5

0.5
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METO/Ibl U3YUEHHS 3BOJIOLUU
OO111e 3aKOHOMEPHOCTH IBOJIFOLMH
AnanTtuBHas paguanus. HepaBHomepHOCTH
TEMIIOB 3BOJIIOLUU

HayuHble runoressl IpOUCX0KIEHUS
KU3HU Ha 3emiie

JloHay4Hble NPeACTaBIEHUS O 3apOXKICHUU
KU3HU

OCHOBHBIE 3Tallbl HEOPraHUYECKON
3BOJIIOLIUU

I'unore3bl 3apoKACHUS )KU3HU

Hcropus 3emin 1 METOABI €€ N3YUYEHUS.
Jlaboparopnast pabota «3yuenue u
OIMCaHME UCKOMAEMBIX OCTATKOB JIPEBHUX
OpPraHU3MOB»

HauanbpHbie oTans! opraHun4ecKon
ABOJIIOLIMU

OBOIIOLUS 3YKApUOT

OCHOBHBIE 3TaIlbl BOTIOIUI
pacturensHoro Mupa. [Ipaktudeckas
pabota «3yueHune ocoOeHHOCTEH
CTPOEHUS PaCTEHUI Pa3HBIX OTAEIOB»
OCHOBHBIE 3Tallbl YBOJTIOLMH KUBOTHOT'O
Mupa

OBouronus )KUBOTHBIX. [IpakTnyeckas
pabora «M3yuenue ocoOeHHOCTEH
CTPOEHMSI TO3BOHOYHBIX KHUBOTHBIX»

PasButne xn3HM Ha 3emie no 9paM "

0.5

0.5

0.5
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nepuoiam
MaccoBble BBIMUpPaHUSI — IKOJIOTUYECKUE
KPHU3UCHI MPOILIOTO

CoBpeMEHHBIH 3KOJOTUYECKUI KPU3HC, €r0
0COOEHHOCTH

CoBpeMeHHas cuctemMa OpraHu4ecKkoro
Mupa

OcHOBHBIE CHCTEMaTUYECKHE I'PYTIIbI
OpPraHu3MOB

AHTpOII0JIOTHUSI — HAyKa O YEJIOBEKE

PazBuTue npeacrabieHuii o
MIPOUCXOXKACHUH YETTOBEKA

MecTo 4eoBeKa B CHCTEME
opranudeckoro mupa. JlaboparopHas
pabora «/3yuenne ocooeHHOCTEH
CTPOEHHUS CKEJIeTa YeJIOBEKa, CBA3aHHBIX C
MPSMOXOXKICHUEM

JIBHOKYIIIME CHIIBI aHTPOIIOTEHE3a
CooTHoIIeHHE OMOJIOTMYECKHUX U
COILMATILHBIX (PAKTOPOB B AHTPOIIOTCHE3E
OCHOBHBIE CTaITUU AaHTPOTIOT€HE3a
IlameoreneTnka u majeoreHOMUKA
DBOJIOIHS COBPEMEHHOTO YEIIOBEKA
Yenoseueckue packl. [IpakTuueckas
pabota «/3yueHune 3KOJIOTrHIeCKUX
aJanTalyil 4eJI0OBEKa
MexaucuuninHapHble METOIbI
AHTPOIIOJIOTHH

0.5

0.5
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3apo>1<neHHe U pa3BUTUC 5KOJIOTUU

Metonsl sxonorun. JlabopaTopHast paborta

«3yueHne MeTo0B IKOJOTHUECKUX
HUCCIIEJOBAHUI

3HadyeHne YKOIOrNYECKUX 3HAHUN IS
yeJI0oBeKa

OKonorndyeckue paKTopsl

AbGuoTtnueckue pakTopsl. CBET Kak
sKoJsioruueckuit gaxrop. JlaboparopHas
pabota «BrlsiBneHre npucnocodneHuit
OpPraHU3MOB K BIIUSIHUIO CBETa»

AbGuoTtnaeckue daxktopel. Temmeparypa
KaK 9KOJIOTHYECKH pakTop.
Jlaboparopnas pabota «BrisiBienue

HpHCHOCO6HeHHf/'I OpraHnu3MoOB K BJIMAHUIO

TeMIepaTypb»

Abunotnyeckue pakropsl. BraxHocTh Kak

skonornueckuit pakrop. JlaboparopHas
paboTta « AHaTOMHYECKHE OCOOCHHOCTH
pacTeHHii U3 pa3HbIX MECT OOUTAHUSDY

Cpensr 06uTaHUsI OpraHU3MOB
buonornueckue puTMsl
Xuznenusle HopMbl OPraHN3MOB
buotnyeckue hakTopsl

3HaueHre OMOTHUECKUX B3aUMOIEUCTBUMN
ISl CYIIIECTBOBAHUSI OPTaHU3MOB B CpeJie
oOUTaHusA

DKOJIOTHYECKHE XapaKTePUCTUKU

I S SN SN
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InomnyJrsinun

OCHOBHBIE TIOKA3aTENIH NOIMYJIALUY:
YHUCIEHHOCTb, INIOTHOCTh, BO3pAcTHAs U
MI0JIOBasl CTPYKTYpa

OcHOBHBIE TIOKA3aTEU TOMYJISIINAN:
POXKIaeMOCTh, PUPOCT, TEMIT POCTA,
CMEPTHOCTb, MUTPALIUU

DKoJjoruueckasi CTpyKTypa MonyJisiuu
JluHaMyKa NOIyJIsIUUU U €€ PeryJIsius

KpI/IBBIe pocTa YNUCJICHHOCTHU IOITYJIAIHHN.
KpI/IBLIC BBIDKUBAHU S

DKosornyeckas HUIlIA BU/A.
JlaGopatopHnas pabora «IIpucnocobnenus
CEMsSIH pacTeHUH K pacCEIEeHUIO»

Bun xak cucrema nomysisiiui

3aKOHOMEPHOCTH TTOBEJICHUSI U MUTPALIHIA
SKUBOTHEIX

Coo0111ecTBO OPraHU3MOB — OHOIIEHO3
DKocHucTeMa KaK OTKpbITask CUCTEMA

KpyroBopoT BewEeCTB 1 MOTOK SHEPTUHU B
IKOCUCTEME

OCHOBHBIE TTOKA3aTEIN YIKOCUCTEMBIL
DKOJIOTHUECKUE TTUPAMHUIBI
V3MeHeHus coOOOIIECTB — CYKIIECCHH

[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI
03€ep U peK. IKOCUCTEMBI MOPEN U OKEAHOB

IIpuponHbIe 3KOCUCTEMBI. DKOCUCTEMBI

0.5
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93

TYHJp, JIECOB, CTEIIECH, ITyCThIHb
AHTPONIOT€HHBIE YKOCUCTEMBI

Ypboakocucremsl. [Ipaktudeckas padora

«W3ydenue u onrcaHue ypoOIKOCUCTEMBD

3aKOHOMEPHOCTH (HOPMUPOBAHUS

OCHOBHBIX B3aUMOICHCTBUI OpTraHu3MOB B

OKOCHUCTEMAX

MexaHu3Mbl BO3JCHCTBUS 3arpSI3HECHUI
Pa3HBIX THIIOB Ha CyOOpraHU3MEHHOM,
OpraHU3MEHHOM, MOMYJISLIMIOHHOM U
SKOCHUCTEMHOM YPOBHSIX

buocdepa — obuerianerapHast 0601049Ka

3emun

Yuenne B. . Bepraackoro o 6unochepe
3aKOHOMEPHOCTHU CYIIECTBOBAHUS
o6uocdepsl

KpyroBopoTs! BemecTs u
OMOreOXMMHYECKHUE [TUKIIBI

3oHanbHOCTH Onochepsl. OCHOBHBIE
OMOMBI CyIIN

YcroitunBocTs 6uoCheps
DKOJIOTUYECKHE KPU3UCHI M UX TTPUIHHBI
BozneiicTBue uenoBeka Ha 6uochepy

AHTpONOreHHOE BO3JEHCTBHE HA
pPaCTUTENbHBIN U )KUBOTHBIA MHUP

OxpaHna npupozs

OCHOBHBIE TPUHIIUIIBI YCTONYUBOTO

0.5
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Pa3BUTHA YCJIOBCUYCCTBA U IIPUPOAbL

ParronanbHOE TIPUPOIOTIOIH30BAHKE U
COXpaHEHHEe OUOJIOTHYECKOTO
pa3zHooOpasus 3eMiaun

O60061eHne o TeMe «MUKpPO3BOIIOLUS U
€€ pe3ynpTaThD)

O6o006menne o Teme «MaKkpOIBOIIOLUS U
€€ pe3yJabTaTb»

0O606mmenue o reme «IIpoucxoxnaeHue u
pa3BUTHE )KU3HU Ha 3emiie»

O6061enue o Teme «IIpoucxoxneHue
YeJI0BeKa — aHTPOTIOTCHE3»

Oo6o0menne no TemMe «DKOJIOTHs — HayKa O
B3aMMOOTHOIICHUSX OPTaHU3MOB)
O06o6mmenue no Teme «OpraHu3Mbl U cpeaa
OOUTaHUS

O60061eHre 10 TeMe «IKOJIOTHS BUJIOB U
MO JIALMI

O6o06menue no Teme «bruocdepa —
rio0anbHast 3KOCUCTEMAY

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102
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IMPOBEPSIEMBIE HA EI'D 11O BUOJIOI'MU TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOMN
IMPOI'PAMMBI CPEJTHEI'O OBIIIET'O OBPA3SOBAHUS

Kon IIpoBepsiemble TpeOOBaHUSA K NMPeIMETHBIM Pe3yJIbTATaM OCBOCHHUS
NpoBEPSIeMOro OCHOBHOI1 00pa30BaTeJIbHOM IPOrPAMMBI CPEAHEro 001ero
TpeOoBaHus o0pa3oBaHusi

CdhopmupoBaHHOCTh 3HAHUH O MECT€ U POJH OUOJOTUU B CHCTEME
€CTECTBEHHBIX HayK, B (dhopmMupoBaHUH COBPEMEHHOM
€CTECTBEHHOHAYYHOU KapTUHBI MUPA, B IO3HAHUU 3aKOHOB MPUPOABI U
pEIIeHUH KU3HEHHO BAXKHBIX COIUATBHO-3TUUECKHUX, YKOHOMUYECKUX,
AKOJIOTUYECKUX MPOOJIEM YEIOBEUECTBA, a TAKXKE B PEIICHUH BOIIPOCOB
paIoOHATBHOTO MIPUPOAONONIB30BaHuUs, B POPMUPOBAHUN IIEHHOCTHOTO
OTHOIIIEHUS K TIPUPOJIE, OOIIECTBY, YEIOBEKY; O BKJIAJEC POCCHUCKUX H

3apyOeKHBIX YIEHBIX — OMOJIOTOB B pPa3BUTHE OHOJIOTHH

Bnagenune cucremoll 3HaHMII 00 OCHOBHBIX METOJaX HAy4YHOI'O
[IO3HAHUS, UCIOJIb3YEMBIX B OHMOJIOTMUECKHUX HCCIIEIOBAHMSIX JKHUBBIX
OOBEKTOB M JKOCUCTEM (ONUCaHME, W3MEpEHHe, IPOBEJICHHE
HaOJIIOCHUH); CII0COOAMU BBISABIEHUS M OLIGHKM aHTPOIOI€HHBIX
W3MEHEHUH B PUPOJE.

2 YMeHue BbABUTaTh I'MIIOTE3bl, IPOBEPSITh MX 3KCIEPUMEHTAIbHBIMU
cpeactBamu, (GOpMyIHpys 1ellb UCCIEAOBaHMs, AaHaJIM3UpPOBATH
HIOJIyYEHHBIE PE3YJIbTaThl U J1€/1aTh BHIBOJIBI.

BoisiBneHne 3aBUCUMOCTHM MEXIY HCCIEIYyEeMbIMU BEJIUYHMHAMH,
00BSICHEHUE TOYYEHHBIX Pe3yJIbTaTOB U (HOPMYITUPOBAHKUE BBIBOJIOB C

HCIOJIb30BAHHUEM HAYYHBIX HOHHTHﬁ, TCOpI/Iﬁ M 3aKOHOB

YMeHne BiajgeTh CHCTEMOW OWONOTHYECKHWX 3HAHWHA, KOTOpas
BKJIFOUAET: OCHOBOIIOJIATAOIINE OWOJIOTMUECKUE TEPMHUHBI U TIOHSTHUS
(>Ku3HB, KJIETKA, TKaHb, OPraH, OPraHW3M, BHJ, TIOMYJISINS, SKOCUCTEMA,
ouorieno3, 6mocdepa; MeraboIM3M, TOMEOCTa3, KICTOYHBIH WMMYHUTET,
OuocuHTe3 Oenka, OWOMONMMMEPBI, TUCKPETHOCTh, CaMOpPETYJISIKS,
CaMOBOCIPOU3BE/ICHHE, HaCJIeICTBEHHOCTb, W3MEHYUBOCTbD,
SHEPro3aBUCHUMOCTb, POCT U Pa3BHUTHE);

Ouonoruueckue Teopuu: kiuerouyHas Teopuss T. IlIBanna, M.
[MIneitnena, P. BupxoBa; KiIOHaNbHO-CEIEKTUBHOrO MMMyHuUTeTa II.
Opnux, U.M. MeuHnnkoBa, XpOMOCOMHAsi T€OpHUsl HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apopsimieBoro cxojacrtsa K. bapa, sBoronnoHHas

teopuss Y. JlapBuHa, CHHTETHYECKass TEOPUsS DBOJIOLMH, TEOPHS



antpororeHe3a Y. Jlapsuna; Teopusi Ouoreoneno3a B.H. Cykauéna;
yuenue H.M. BaBunoBa o meHTpax MHOrooOpas3usi U MPOUCXOKIACHHUS
KyJbTYpHbIX pacTeHuid, yuenue A.H. CeepuoBa o0 mOyTsax u
HaIpaBIICHUAX dBOIONNH, yueHne B.U. BepHanckoro — o 6uocdepe);
3aKOHBI (€IUHOO0Opa3Hs MOTOMKOB MEPBOTO MOKOJICHHUS, PACIICIUICHHS
MPU3HAKOB, HE3aBUCUMOTO HaciefoBaHusl mpuszHakoB I'. Menaens;
CUEIUIEHHOTO HACJIEJOBAaHUs IPU3HAKOB W HApyLICHUs CUEIUICHUS
resoB T. MopraHa; TOMOJIOTMYECKHX PSAIOB B HACJIEICTBEHHOU
n3meHunBoctd H.M. Basunosa; reneruuyeckoro pasHoBecus JIxk.
Xapmu u B. BaiinGepra; 3apoasmmeBoro cxoxactBa K. bapa;
ounorenernyeckuii 3akoH J. ['exkens, @. Mrosuiepa);

MPUHIUIIBI (YUCTOTHI FTAMET, KOMIUIEMEHTaAPHOCTH);

npaswia (MuHumyma FO. Jlubuxa, S5KONIOrHYecKod MmUpaMuAbl Yuce,
OMOMacChl U DHEPTHUN);

runote3sl (koanepBatHoit AWM. Omapuna, nepBUYHOTO OynboHa JIXk.

Xonpeiina, mukpocdep C. Dokca, pudosuma T. Uek)

VYmenue peiiaTb IOHWCKOBEBIC OHOJIOrMYECKHE 3aJa4Mi; BbIABJIIATH
MPUIUHHO-CJICACTBCHHBIC CBA3U MCXKAY HCCIICyCMbIMU
OMOJIOrHYECKUMU 06’LCKTaMI/I, nponeccaMu M ABJIICHUAMU; OCJIATb
BBIBO/JIbI Y IIPOTHO3bI HA OCHOBAHWHU IIOJTYYCHHBIX PE3YJIBTATOB,

COCTaBJIATb I'CHOTHIIMYCCKHUE CXCEMbl CKPCIIUMBAHHA JIA PAa3HbBIX THUIIOB
HaCJICAOBaHUA TPHU3HAKOB Yy OPraHM3MOB, COCTAaBJIAATHL CXCMBI IICPCHOCA

BCIICCTB U DHCPI'U B 9KOCUCTCMAX (I_IGHI/I IMUTaHW:A, ITMIICBLIC CeTI/I)

YMeHHe yCTaHaBIMBATh B3aUMOCBSI3M  MEXKAY CTPOCHHEM W
(GYHKIMSAMU: OPTraHOWJOB, KJIETOK pAa3HBIX TKaHEHW, OpraHaMu W
CUCTEMaMH OPraHOB y pACTCHHWH, >KUBOTHBIX W YEJIOBEKA; MEXTY
dTamamMu OOMEHa BEIIECTB; dTalaMH KJIETOYHOTO IHMKJIA U KH3HECHHBIX
[IUKJIOB OPTaHU3MOB; dTarlaMu dMOPHOHATIHLHOTO Pa3BUTHSI; TCHOTUIIOM
u  QenorunmoM, QeHoTumoM u GdakKTopaMu Ccpeiabl  OOWUTaHUS,
MpoIeccaMu  JBOJIIOIMH;  JIBIKYIIUMHU  CHJIAaMH  aHTPOITOTEHE3a;
KOMITOHCHTaMHU Pa3JIMYHBIX YKOCUCTEM W MPUCIOCOOJICHUSIMU K HHUM

OpraHu3mMoB

YmMmenue BBIACIIATh CYHICCTBCHHBIC ITPHU3HAKU!

CTPOCHHSI BUPYCOB, KIIETOK MPOKAPUOT U FYKAPUOT; OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX OpPTaHW3MOB, BHJIOB, OMOTCOIICHO30B, YKOCHUCTEM M
Oomoceppl; CTpOEHUST OpPraHOB W CHCTEM OpPraHOB PAaCTECHU,
JKUBOTHBIX, YEJIOBEKA; MPOIECCOB KU3HEACATESIHLHOCTH, MMPOTEKAFOIINX

B OpraHu3Max paCTCHHﬁ, JKHMBOTHBIX M YCJIOBCKA, OMOJIOTHYECKUX



nporieccoB: oOMeHa BemecTB  (MeTabonu3M), HHpopMamuu U
NpeBpaIIeHUs SHEPTUHU, OPOKEHHsI, aBTOTPOGHOTO M IreTepoTpodhHOrO
TUIOB MUTaHUs, (OTOCHHTE3a M XEMOCHHTE3a, MHTO3a, Melo3a,
raMeToreHesa, ASMOpHOreHe3a, MOCTIMOPHOHAIBHOTO  Pa3BUTHA,
Pa3MHOXKEHHUS, UHIMBUIYAJIbHOTO Pa3BUTUSl OpraHu3Ma (OHTOreHe3a),
B3aUMOJICHCTBHSl TEHOB, TETEpO3ncCa; MACHCTBHH HCKYCCTBEHHOTO
orOopa, CTaOWIM3UPYIOLWIETO, JBWXKYIIETO W pa3pbIBAIOLIETO
€CTECTBEHHOTO O0TOOpa; a/UIONaTPUYECKOr0 M CHMIIATPHUYECKOTO
BUI000pa30BaHuUs; BIMSHUS JBHXKYIIMX CHJI 3BOJIIOLIMU HA FeHO(GOH]
HOMYJISIIMY; TPUCIIOCOOJICHHOCTH OPraHW3MOB K Cpele OOHWTaHwf,
qepeaoBaHusA HaHpaBJ’IeHI/Iﬁ OBOJJIONMH; KPYroBopoTra BCHICCTB H

IMOTOKA SHCPTHUU B SKOCHUCTCMAX

ChopMHupoBaHHOCT, yMEHHS BBIICIATH CYIICCTBCHHBIC IPH3HAKU
BUPYCOB, KJIETOK TIPOKAPHOT W JYKAPHUOT; OJHOKJICTOYHBIX H
MHOTOKJIETOYHBIX OPTraHW3MOB, BHUJOB, OMOTEOIICHO30B U IKOCHCTEM;
0COOCHHOCTH MPOLIECCOB OOMEHA BEIIECTB U MPEBPAIICHUS SHEPTUU B
KJIeTKEe, (POTOCHMHTE3a, IUIACTUYECKOTO0 M SHEPreTHYEeCKOro oOMeHa,
XEMOCHHTE3a, MHTO3a, Meio3a, OIUIOJOTBOPEHUS, pa3BUTHI W
Pa3MHOXKEHHUS, WHIMBUYaIbHOTO Pa3BUTHUSI OpraHu3Ma (OHTOTeHe3a),
OO0pBOBI 3a CyIIECTBOBAaHUE, ECTECTBEHHOTO 0TOOPa, BUI000pa30BaHNUs,
MIPUCIIOCOOJICHHOCTH OPTraHW3MOB K cpejlie OOWTaHWs, BIIHSHHS
KOMITOHCHTOB 3KOCHCTEM, aHTPOIIOTCHHBIX U3MEHEHUN B IKOCHCTEMaX
CBOCH MECTHOCTH, KPyroBOpOTa BEILIECTB M MPEBPAILEHUS DPHEPTUU B
ounocdepe

YMmenune UCTIOJIb30BaTh COOTBETCTBYIOIIUEC apryMEHTHI,
OHMOJIOTMYECKYI0 TEPMHUHOJIOTHIO W CHUMBOJIMKY JUIS JOKa3aTelIbCTBA
POJICTBA OPTaHU3MOB PA3HBIX CHUCTEMATHUECKHUX TPYIIT; B3aMMOCBS3U
OPraHM3MOB U Cpelapl OOWTaHUS; EIMHCTBA YEIOBEUYECKHX pac;
HEOOXOIMMOCTH 3JI0POBOTO 00pa3a *H3HH, COXPAHEHUsST pa3HO0Opa3us
BHJIOB M DKOCHCTEM KaK YCJIOBHS COCYIICCTBOBAHUS IPHPOJBI H

YCI0BCUCCTBA

YMeHHe KpUTUYECKH OIEHHWBAaTh WMH(POPMAIMIO OHOJOTHYECKOTO
coJiepKaHusl; MHTEPIPETUPOBATH ITUUYECKHE ACIEKThl COBPEMEHHBIX
UCCIeIOBaHUK B~ OWONIOTMH,  MEIUIMHE,  OHOTEXHOJOTHH,
paccmaTpuBaTh riobanbHbIe HKOJIOTHYECKHE po0OIeMbI
COBPEMEHHOCTH, (JOPMUPOBATH IO OTHOIIECHUIO K HUM COOCTBEHHYIO

IIO3UIIHUIO



INEPEYEHD DJIEMEHTOB COAEPKAHUA, ITIPOBEPAEMBIX HA EI'D
1O BUOJIOI'UN

Kon

1.1

1.2

1.3

2.1

2.2

IIpoBepsieMblii 3JIeMEHT COAEePKAHUS

buonorus xak HayKa. ’KuBble cucTeMBI U UX HN3YUCHUC

CoBpemenHass Ouonorusi — KOMIUIEKCHas Hayka. buonoruueckue HaykKu U
u3ydaemble UMH 1poOiembl. PyHIaMEHTaJIbHbIE, MPHUKIAJHbIE U IOHCKOBBIC
Hay4HbIE€ UCCJIEI0BAHUS B OMOJIOTHH.

3HayeHue Ouosorud B (OPMHPOBAHWU COBPEMEHHOW €CTECTBEHHO-HAYYHOMH
kaptuHsl mupa. [Ipodeccun, cBsizannpie ¢ Ouosorueil. 3HaueHue OUOJIOTUU B
MIPAKTUYECKONH [JEATEJbHOCTH YEJOBEKa: MEIUIMHE, CEJIbCKOM XO3SHCTBE,

IIPOMBILLIICHHOCTH, OXPaHe IIPUPOBI

JKuBble cucTempl Kak mpeaMeT u3ydeHus ouonornu. CBOWCTBA KUBBIX CHUCTEM:
€IMHCTBO XMMHYECKOTO COCTaBa, JUCKPETHOCTh W LEJIOCTHOCTh, CIOKHOCTH U
YHOPSAI0YEHHOCTh CTPYKTYPBHlI, OTKPBITOCTb, caMOOpraHu3alus,
CaMOBOCITPOU3BEICHUE, Pa3IPaKUMOCTh, U3MEHUNBOCTH, POCT U PAa3BUTHE.

YpOBHHM OpraHu3alMM >KUBBIX CUCTEM: MOJIEKYJISIPHBIN, KJIETOYHBIN, TKAHEBBIN,
OpraHU3MEHHBIH, MOMYJISIIHOHHO-BUI0BOM, 9KOCUCTEMHBII
(buoreoneHoTuueckuii), OmocdepHsiid. I[Iporeccel, MPOUCXOIANIUE B IKUBBIX
cuctemax. OCHOBHBIC TIPHU3HAKU >KUBOTO. JKW3HB Kak (opMa CyIIEeCTBOBAHHS

MaTepuu

Meroasl Oumosornueckoit Hayku. HaOmromenue, u3MepeHue, HKCIIEPUMEHT,
cuctemarus3anusa, MertaaHanu3. IloHsTme o 3aBUCHMMON W HE3aBHUCHUMOH
nepemeHHoM. [lnanupoBanue skcriepumenTa. [loctaHoBKa U MpoBepKa TUIOTES.
HyneBas rumote3a. IloHsaTtue BBIOOPKM U €€ JOCTOBEpPHOCTH. Pasz0bpoc B
Ononornuecknx nMaHHbIX. OIEHKAa JTOCTOBEPHOCTU IOJTYUYEHHBIX pe3yJIbTaTOB.
[IpuunHbl HMCKaXEHHUS PE3YJbTATOB AKCIEpUMEHTA. lIoHATHE CTAaTUCTUYECKOTO

TECTa
KneTka kak Onojoruueckasl CucreMa

Knerka — cTpyKkTypHO-(DYHKIIMOHAJIbHAS €IMHHIA KUBOTrO. MICTOPUS OTKPHITHA
kietku. Paboter P. I'yka, A. JleBenryka. Knerounas teopusi (T. IlIBann, M.
HIneiinen, P. Bupxos). OCHOBHBIE MOJ0XKEHUSI COBPEMEHHON KJIETOYHOU TEOPHUH.
MeToabl MOJIEKYJIIPHON M KJIETOYHOH OMOJIOTHH: MUKPOCKOIIHS, XpoMaTorpadus,
aneKkTpodopes, METO MEUEHBIX aTOMOB, muddepeHraIbLHOe

neHTpuyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK

XUMHUECKUH COCTaB KIETKU. Makpo-, MUKpO- M YJIbTPaMUKpO3IeMeHThl. Bona u

e€ poJib KaK pacTBOPHUTENS, peareHTa, yyacTHe B CTPYKTYpPUPOBAHHMM KIIETKH,
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TETUIOPETYJIAUU. MuUHepanbHbIe BELIECTBAa KIETKH, MX OMOJIOTHYECKas pOJb.
Ponb kKaTHOHOB M aHMOHOB B KIIETKE.

buonornueckne mnomumepsl. benku.  AMHUHOKHUCIOTHBIM COCTaB  OEJIKOB.
CrpykTypsl OenkoBoii Monekyinbl. [lepBuunas cTpykTypa Oenka, HenTHIHAS
CBS3b. BTOpuuHas, TpeTHuHas, 4YETBEPTUYHASA CTPYKTYypbl. JleHaTyparms.
CaoiictBa 6enkoB. Knaccudukanus 6eixo. buonornueckne pyHKIuu OenkoB.
VYrneBoabl. MoHOcaxapupl, AMCAaXapubl, OJUTOCAXapuAbl M IOJHUCAXaPUIBL.
OO0muit mmaH CcTpoeHUusT ©  (PU3MKO-XMMHUYECKHE CBOWCTBA  YIJICBOJIOB.
buonoruueckue GyHKINU YTIIIEBOJIOB.

Jlumuael. ['wapodunsHo-TUapOodOOHBIE CcBoOMcTBa. Kitaccudukamms Jumumos.
Tpurnuuepunsl, dochonunuasl, BOCKH, cTepouabl. buonorumueckue ¢(yHKUUU
munuaoB. O0mme cBOCcTBa OMOIOTHUECKUX MEMOpPaH — TeKy4eCTbh, CIIOCOOHOCTH
K CaMO3aMbIKaHHIO, IOJTYIPOHHUIIAEMOCTb.

Hykneunosbie kucnmotel. JIHK um PHK. Ctpoenue HyKJIEMHOBBIX KHCIOT.
Hyxneoruapl. [puanun xommiementapaoctu. [Ipasuno Yapradda. Crpykrypa
JIHK — nBoitHas crimpans. MecTtonaxoxaeHue u ouonorudeckue ¢pynkmnuu JJHK.
Buast PHK. ®yuknuu PHK B knetke.

Crpoenne Monekyinbsl AT®. Maxkpospruueckue cBsizu B Mojekysie ATO.
buonoruueckue pynkunn AT®. BoccTaHOBIIEHHBIE TEPEHOCUHUKH, UX (YHKIIUU B
kietke. CexsenupoBanue /JHK.

CrpykrypHast Ouonorusi: OMOXMMHUYECKHE U OHO(U3NYECKHE MCCIEeTOBAHUS

COCTaBa U MPOCTPAHCTBEHHOM CTPYKTYPbl OMOMOJIEKYI

Tunel  kieTok: sykapuoThdyeckas U IpokapuoTuueckas. CTpyKTypHO-
(byHKIIMOHATBbHBIE 00pa30BaHUS KIETKH.

CtpoeHune mpoKapuoTHUECKON KieTKu. KieTouHas cTeHka OakTepuil M apxei.
OcoOeHHOCTH CTpPOEHUsI TeTepoTpopHON M aBTOTPOGHONW MPOKAPHUOTHUECKUX
KJIETOK. MecTO U poJib MPOKapHOT B OMOLIEHO3aX.

Crpoenne W (QPyHKIMOHUPOBAHUE SyKapUOTHUecKOW kieTku. [lmazmatudeckas
MeMmOpana (rurazmanemma). CTpykTypa Tia3MaTudeckod MemOpaHbl. TpancmopT
BEIIECTB 4epe3 IUIa3MAaTHYEeCKyl0 MeMOpaHy: maccuBHbBIM  (nuddysus,
obneruénHast nuddys3us), akTUBHbIM (NEPBUYHBIE M BTOPUYHBIM aKTHBHBIN
tpa"cnopt). llomynpoHuniaemoctr MeMOpanbl. Pabota HaTpuii-KaaueBoro
Hacoca. DHJOIUTO3: MUHOIMTO3, (aromuTo3. DK301KTO3. KieTouHas cTeHKa.
CrpykTypa u GyHKIUU KICTOYHON CTCHKU PACTEHU, TpUOOB.

Hutomnaszma. Iluto3omb. Ilutockener. JIBukeHune 1uTorIa3mMbel. OpraHouibl
kinetkn. OpHOMEeMOpaHHBIE OpraHOWIBI KIETKW: OJHIOIUIa3MaTHdecKas CeTh
(BIIC), anmapat ['oapaxu, JTU30COMBI, UX CTPOEHHE U (QYHKIMH. B3aumocBs3b
OJTHOMEMOpaHHBIX OpPraHOMIOB KJeTKH. CTpoeHue TpaHyJIIPHOIO PETUKYIyMa.

Cunte3 pacTtBOopuMBIX OenkoB. CHHTE3 KIETOYHBIX MemOpaH. [manmkuit
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(arpanynspHBIA) SHAOIUIA3MAaTHYECKUN peTukyiayM. CekpeTopHas (QyHKUUS
annapata [onpmxu. TpaHcmopT BemlecTB B KieTKe. Bakyoin pacTHTENbHBIX
kietok. Kierounsiii cok. Typrop.

[TosryaBTOHOMHBIE OpraHOWbI KJIETKU: MUTOXOHJIPUH, IIIACTHU/IBL.

Crpoenne W (pyHKIMH MHUTOXOHAPWUN W Tiactui. [lepBUdHBIC, BTOPUYHBIC U
CIOXHBIE  TACTUABl  (OTOCHHTE3UPYIOIIUX  SYKApUOT.  XJIIOPOIUIACTHI,
XPOMOILIACTBI, JIEMKOIUIACTHI BBICIIMX PACTECHUM.

HememOpannbsie opranougsl kinetku CtpoeHue M (YHKIMM HEMEMOPaHHBIX
OpPraHouJIoB KJIeTKH. PuGocombl. MuxpoduiaameHTsl. MBIIeYHbIE KIETKH.
Muxkpotpy6ouku. Kierounsrii mnentp. CTpoeHHE H JIBHKEHHE JKTYTUKOB U
pecHruek. MukpoTpy0Oouky mutoruia3mel. LleHTprors.

Snpo. ObGomnouka siapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIILIKA, UX CTPOCHUE U
¢byHkuuu. SnepHblii 6enKOBBI MaTpuKc. lIpocTpaHCTBEHHOE pACHOIOXKEHHE
XpoMocoM B HHTep(ha3HOM sijipe. benku XxpoMaTuHa — THCTOHBI.

Knerounsie BxmoueHus. CpaBHUTENbHAs XapaKTEPUCTHUKA KIETOK 3yKapUOT

(pacTuTenbHOM, )KUBOTHOU, TPUOHOIN)

AccuMmSIMSL M JUCCUMIJISALMS — JIBE CTOPOHBI MeTaOosnu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPOHBIA U TeTepOTPOPHBIA. YUacTHe KHUCIOpPOoJa B OOMEHHBIX
mporeccax. OJHepreTuyeckoe obecrnedeHue KieTku: mnpeBpamenue ATD B
oOMeHHBIX Tmpoueccax. DepMEHTATUBHBIM XapakTep peakUuidl KJIETOYHOTO
Metabomm3ma. DepMEeHTHI, WX CTPOEHHE, CBOMCTBA W MEXaHWU3M JICHCTBUSI.
Kodepmentsl. OTnnuns GepMEHTOB OT HEOPraHWYECKUX KaTalIu3aTopoB. benku-
aKTUBATOPbl M OEJNKH-UHTHOUTOPBL. 3aBUCHUMOCTb CKOPOCTH (hepMEHTaTHBHBIX
peakuuil oT pa3IuYHbIX (PaKTOPOB.

[lepBuuHBIl CHUHTE3 OpraHMYecKHX BemecTB B kieTke. PortocuHre3. Ponb
XJIOPOIUTACTOB B mporecce ¢orocuHTe3a. CBeroBas W TeMHOBas (a3bl.
[TponykTuBHOCTH (OoTOCHHTE3a. BnusHuEe pa3nuuHbBIX (PAaKTOPOB Ha CKOPOCTH
¢dotocunTe3a. 3HaueHne (POTOCUHTE3A.

XemocuHTe3. PazHo0Opa3ue opraHn3MOB-XEeMOCHHTETUKOB: HUTPUDUITHPYIOIINE
OakTepuu, Kene300aKTepuu, cepoOaKTepuu, BOAOPOIHBIC OakTepuu. 3HAUCHUE
XEMOCHHTE3A.

AHa’pobHble opraHu3Mbl. Buasl Opoxkenus. IIpoaykTel OpoxeHHS U HX
UCIIOJIb30BaHHUE YEJOBEKOM. AHA’pOOHbIE MHMKPOOPTaHU3MBl KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30YIUTENN OOJIe3HEH.

AdpoOHBIE OpraHuM3Mbl. JTambl dHeprerudyeckoro obmena. [loaroToBuTenbHBIN
stan. ['Mukonu3 — 6ecKucIopoaHOe paclieyIeHUe TI0KO3bI.

buonornueckoe OKHUCIIEHHME, WIM KJIETOYHOE JbIXaHHWe. Poib MUTOXOHApPUN B
mporueccax OMOJIOTUYECKOTO OKHCJICHUS. [Muknnueckue peakuuu.

OxucnurensHoe (ochopunupoanue. [IpeumyiiectBa a3poOHOTO MyTH OOMEHa
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3.1

BEIIECTB Mepes aHa3pOOHBIM. DPPEKTUBHOCTD YHEPTETUIECKOTO OOMEHa

Peakuun maTpuuyHOro cuHte3a. [IpMHIMO KOMIIJIEMEHTAPHOCTH B PEAKLMIX
MaTpUYHOr0 cuHTe3a. Peannzanus HaciaencTBeHHON nHpopmanyu. I'eHeTnueckuii
KoJ, ero cBoWcTBa. TpaHckpunuus — maTpuuHbiii cuHTe3 PHK. IlpunHiumnst
TPAHCKPUIILIUU: KOMILJIEMEHTAPHOCTh, aHTUIAPAJJIEIbHOCTh, ACUMMETPUYHOCTbD.
Tpancnsauus u e€ sranel. Yyactue tpancnoptHeix PHK B Omocunrese Oernka.
VYcnoBust Ouocunte3a Oenka. KomupoBanue amuHOKUCIOT. Pons pubocom B
O6uocuHTe3e Oenka.

Opranu3zanusi reHomMa y IpoKapuoT U 3yKapHoT. Perynsius akTUBHOCTU T'€HOB y
npokapuot. ['mmore3a onepona (®. XKakob, XK. Mano). Perynsmus oOMeHHBIX
IIPOLIECCOB B KileTKe. KiieTouHslii roMeocTas.

Bupycel — HekierouHble (OpMBI JKU3HH M OOIMraTHble napasutbl. CTpoeHue
MIPOCTBIX U CIIOKHBIX BUPYCOB, pETPOBUPYCOB, OaKTepruodaros.

BupycHbie 3a0oneBanus 4enoBeKa, KUBOTHbIX, pactenuit. CIIN/], COVID-19,

conraJIbHbIC U MCIUITUHCKHUC HpO6HeMLI

Knerounsnii 1uki, ero mepuonsl u perymsuus. WaTepdaza U MHTO3.
OcobeHHOCTH TPOLIECCOB, MpoTeKarmux B UHTepdasze. IloaroroBka KIeTKH K
nenenuto.  I[lpecunreTndyeckuid  (MMOCTMHUTOTHYECKUH), CHHTCTHYECKHH U
MIOCTCUHTETUYECKHH (IPEeMUTOTHUECKUI) IEpUOIbl HHTEP(A3bI.

Marpuunsiii  cunte3 [JHK — pemukanus. Ilpuanunsr perummkanuu  JIHK:
KOMIUIEMEHTAPHOCTh, IIOJYKOHCEPBAaTUBHBIM CHHTE3, aHTUIIAPAJUIEIBHOCTD.
Mexanusm pernkanuu JJHK. Xpomocombl. Ctpoenne xpomocom. Tenomepsl u
TenoMepasa. XpPOMOCOMHBIH HAOOp KIETKH — KapuOTUIl. JIMIIOWIHBIA U
rarIouAHbI  HAaboOpbl XpomocoM. ['omosormunble XpomocoMsbl. IlonoBbie
XPOMOCOMBI.

Jlenenue kinetku — mMuTo3. CTaguy MHUTO3a U MPOUCXOASIINE B HUX IMPOLIECCHI.
Tunelr muto3a. KapuoknHe3 M IHUTOKHMHE3. buosjormyeckoe 3Ha4€HHE MHUTO3A.
Perynsuus MutoTHuecKoro 1ukia kietku. [Iporpammupyemas kinerouHasi rudenb
— anomnTo3.

OyHKIMOHAIbHAs FTeHOMHUKA
OpranusM Kak OMoJIOTUYECKasi CUCTEMA

OnHOKJIETOYHBIE, KOJIOHHAJIbHBIE, MHOT'OKJIETOYHBIE OpraHu3Mbl U
MHOTOTKaHEBbIE OPTaHU3MBI.

@opMbl pa3sMHOKEHUS OPraHM3MOB: Oecrojioe (BKJIOYash BET€TaTUBHOE) U
nojoBoe. Buapl  Gecrnosioro  pasMHOXKEHUS:  [TOYKOBaHHWE, CIOPYJISAIMS,
(bparMeHTanys, KJIOHUPOBAaHUE.

[TonoBoe pasmuoxenue. [lonoBbie kneTku, win rametsl. Meio3. Ctaauu meiiosa.

[ToBenenue xpomocoM B Meiioze. Kpoccunrosep. buonornueckuit cmbicn meiiosa
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U TIOJIOBOTO TIporiecca. Meio3 U ero MecTo B )KU3HEHHOM IHKJIE OPTaHU3MOB.
[Ipen3zaponpiieBoe paszputHe. ['ameToreHe3 y >KHBOTHBIX. [lONOBBIE JKENE3bl.
OOpa3zoBaHue M pa3BUTHE TOJOBBIX KiIeTOK. CrepMaroreHe3 M OOTrEeHEs3.
Crpoenne mnonoBbIX KiIeTOK. OIIONOTBOPEHHWE U AMOPHUOHAIBHOE pa3BUTHE
KHUBOTHBIX. CITIOCOOBI OTIOIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.
NupuBunyansHOe paszButue opraHu3moB (oHTorenes). Craauum sMOpHOreHesa
YKUBOTHBIX (Ha mpumepe Jisarymkn). Jpoonerne. Tunsl qpodnenus. OcoOGeHHOCTH
IpoOJieHHsT MJICKONMHUTAIOMNX. 3apObIIEBbIe JUCTKH (racTpyJisiius). 3akiaika
OpPraHoB M TKaHEW U3 3apOoJBILIIEBBIX JIMCTKOB. B3anMHoe BiusHHE dYacTel
pa3BUBalOlIerocs 3apojbliia (3MOpUOHANbHAST MHAYKLMSA). 3aKiajka IUiaHa
CTPOEHHS >KMBOTHOTO KaK pPE3yJbTaT HEepapXW4eCKuX B3aMMOJCHCTBUI TE€HOB.
Bnusnue Ha SMOpHOHATBHOE pa3BUTUE PA3IMYHBIX (PAKTOPOB OKPYIKAFOIICH
Cpebl.

Poct u pa3zButue xuBoTHbIX. [TocTomMOpuoHanbHblil nepuo. [Ipsimoe u Henpsamoe
pazButue. PasButne ¢ metamopdo3oMm y OECIO3BOHOYHBIX M IMO3BOHOYHBIX
KUBOTHBIX. buoiornueckoe 3HaueHWE MPSAMOTO W HENPSMOrO Pa3BUTHA, HUX
pacrpocTpaHeHre B Npupoje. THmbl pocTa >XUBOTHBIX. DaKTOphl peryssuuu
pocTta JKMBOTHBIX M denoBeka. CTaiud MOCTAIMOPUOHAILHOTO pPa3BUTUS Y
KUBOTHBIX U YeoBeKa. [leproapl OHTOreHe3a YeIoBeKa.

PasmuHoxenue u pasButue pacteHwit. [amerodur u cmopodur. Meiio3 B
KU3HEHHOM ILMKJIe pacTteHuil. OOpa3zoBaHMe cHop B Ipolecce Menosa.
I'amerorenes y pactenuil. OTUIONOTBOpPEHHWE U PA3BUTHUE PACTUTEIBHBIX
OpraHu3MoB. J[BOIfHOE OIUIOJOTBOPEHUE Y LIBETKOBBIX pacTeHuil. OOpa3zoBaHue u

pa3BuUTHE CeMEHU. MeXaHU3MBbl peryJIsliui OHTOI€He3a y pPACTEHUN U KUBOTHBIX

HUctopust cTaHOBIEHMST M Ppa3BUTUS TEHETUKH Kak Haykd. OCHOBHBIE
FEHETUYECKUE TIOHATHS U CHUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI, AJJIEIbHbBIC
TEHbI, AJIbTEPHATUBHBIC IPU3HAKH, JOMHUHAHTHBIA M PELECCUBHBIA IPU3HAK,
TOMO3HUTOTa, TETEePO3UT0Ta, YHCTas JIMHUSA, THOPUIBI, TEHOTHUII, (HEHOTHII.
OCHOBHBIE ~ METOJIbI ~ TE€HETUKH: THOPHUIAOJOTHYECKUMA,  ITUTOJIOTHYECKHUH,

MOJIEKYJISIPHO-TE€HETUUECKU I

MounoruOpunHoe ckpemyBanue. [lepBelii 3akoH MeHienst — 3aKoH eAMHo00pa3us
ruOpuIoB mepBoro mnokojeHus. IlpaBuino nomuHupoBaHus. Bropoill 3akoH
Menpaenss — 3aKOH pacUICIUIEHUs MPU3HAKOB. lLlUTOnormueckue OCHOBBI
MOHOTHOPHUIHOTO CKpellMBaHus. [ uoTe3a 4YucToThl raMer.

AHanusupyromee ckpemuBaHue. [IpoMexyTOUYHBIM XapakTep HaciaeqOBaHUS.
Pacuennenue npu3HakoB IIPU HENIOJIHOM JOMUHUPOBAHUU.

JurunOpunHoe ckpemmBanue. Tpetuil 3akoH MeHJens — 3aKOH HE3aBHCHMOTO

HacJI€1OBaHUs IMPU3HAKOB. HI/ITOHOFI/IquKI/Ie OCHOBBI )II/IFI/I6pI/IHHOl"0



3.4

3.5

CKpELIUBaHUS.
CuerieHHoe HaclenoBanue mpu3HakoB. Pabotet T. Moprana. CuerieHHOE
HACJIeIOBAaHUE TE€HOB, HAPYIICHWE CIEIJICHUS MEXAY TIeHaMHu. XPOMOCOMHas
TEOpHs HACJICICTBEHHOCTH.

I'enernka mona. XpoMOCOMHBIM MEXaHU3M OIpeAEIeHHs] 1oja. AYyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIl M TreTeporamMeTHbIil mon. ['eHeTndeckas
CTPYKTypa IMOJOBBIX XpoMocoM. HacnemoBaHwe MpU3HAKOB, CLEIUICHHBIX C
IIOJIOM.

I'enotun kak nenoctHas cuctema. [lneloTponuss — MHOKECTBEHHOE JACCTBUE
refa. MHOXECTBEHHBIM ajieNu3M. B3aumojeicTBUe HeallNIeNbHBIX TI'€HOB.

KommnemenrapHocts. Onuctas. [lonumepus

BsaumoneiictBue renotuna u cpesisl pu popmupoBaHuu Gperotura. i3MeHYuBOCTb
npu3HakoB. KadecTBEHHbIE M KOJWYECTBEHHBIC TMPHU3HAKH. BUIBI M3MEHUYMBOCTH:
HEHACJIE/ICTBEHHAS U HACIIEACTBEHHAS.

MomudukanmonHas ~ WU3MEHUMBOCTh.  Pomb  cpeapl B (hOpMHpOBaHUH
MOJU(PHUKAIMOHHON M3MeHYNBOCTH. Hopma peakuium npusHaka. BapranuuoHHbIi psij
u BapuanuoHHas kpuBas (B. UWoranncen). CaolictBa MOAM(UKAIIMOHHON
HW3MEHYNBOCTH.

I'enotunuyeckast n3MeHYUBOCTh. CBOMCTBAa T€HOTUITMYECKON M3MEHYMBOCTH. Bubl
TeHOTUIIMYECKON N3MEHUYMBOCTH: KOMOMHATHBHAS, MyTaIl[HOHHASI.

KomOnnaTtuBHAsT W3MEHYMBOCTH. MeHo3 ¥ TOJIOBOW TIPOIECC — OCHOBA
KOMOMHATHUBHON M3MEHYMBOCTU. PojIb KOMOMHATUBHON M3MEHUYUBOCTHA B CO3JAHUU
TEHETHUYECKOT0 Pa3HO00pasus B MpejiesiaX OJJHOTO BUA.

MyTanmoHHas U3MEHYMBOCTb. BUibl MyTanuii: reHHblE, XPOMOCOMHBIE, T€HOMHBIE.
CrioHTaHHBIE W WHIYIMPOBAHHBICE MyTalUW. SIEpHBIE W IUTOIUIA3MATHYECKUE
MyTaiu. COMaTHYECKUE U MOJIOBbIE MyTaluy. [[puurHbI BOSHUKHOBEHUST MYy TaIlHA.
Mytarensl ¥ HMX BIMSHME HA OPraHu3Mbl. 3aKOHOMEPHOCTH MYTAI[HOHHOIO
nporiecca. 3aKOH TOMOJIOTHYECKHX PsIIOB B HacleACTBeHHON n3meHunBocT (H.H.

BagsuioB). Buesinepras ”3MEHUNBOCTh U HACTIEACTBEHHOCTh

Kapuotun demnoBeka. MexayHaponHas MporpaMMa HCCIEIOBAaHUS TeHOMa
YCJIIOBCKaA. MCTOIII)I HU3YyUYCHUA T'CHCTUKU YCJIOBCKA: reHeaﬂomqecxnﬁ,
OJIM3HEIIOBBIH, LUTOT€HETHYECKUH, NOMYJIALIMOHHO-CTAaTUCTUYECKUH,
MOJIEKYJISIPHO-T€HETHYECKHIA. CoBpemeHHOE oTpesieNieHue TeHOTHUINA:
IMOJIHOIT'€CHOMHOE CCKBCHUPOBAHUEC, TCHOTUIIMPOBAHUEC, B TOM YHCJI€ C ITOMOUIBIO
[MI[P-anamm3a. HacnencTBenHble  3a0oieBaHUs  4yelnoBeka. [ e@HHbIE U
XpPOMOCOMHBIE 00se3HU YeJI0BeKa. Bbonesnn c HACJIEeJICTBEHHOMN
MIPEIPaCIOIOKEHHOCThIO. 3HAUEHUE MEIUIIMHCKONW TeHETUKU B MPEAOTBPALICHUN

U JIEUEHNH TeHETHUECKUX 3a00eBannii ueoBeka. CTBOJIOBBIE KIIETKHU
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JlomecTukanus U cenekuus. 3apoXkaAeHUE CEIEKIUU U JoMecTUKaluu. Yuenue H.M.
BaBuioBa o 1eHTpax MPOUCXOXKACHUS W MHOT000pasusi KyJNbTYpPHBIX PACTECHUIL.
Ponb ceneknuu B co3gaHuM COPTOB PACTEHUN U MOPOJ KMBOTHBIX. CopT, mopoaa,
mTaMM. 3aKOH TOMOJIOTUYECKHMX PSAIOB B HacieICTBeHHOM m3MeHunBocTH H.U.
BaBuoBa, ero 3HaueHue TS CENEKIMOHHON paboTEhI.

Metoael  ceneknMOHHOW paboThl. MckyccTBeHHBI OTOOp: MaccoBbIi U
WHJIUBUy albHBIN. OTtankel KOMOMHAIIMOHHON CEJIEKIIUH. UcneiTanue
MPOU3BOUTENICH MO TOTOMCTBY. OTOOp MO TEHOTHIy C IOMOIIBIO OIEHKU
(dbeHoTHa MOTOMCTBA M OTOOP O TeHOTHITY C momotkko aHanuza JJHK.
HckyccTBEeHHBIN MyTareHe3 Kak METO/1 CEJICKIIMOHHOW pa0oThl. PagnannonHbIit n
XUMUYECKUA MyTareHe3 KaKk MCTOYHUK MYTalMid y KyJIbTYPHBIX (opm
opranu3MoB. lcrnonb30BaHME T'€HOMHOIO pEJAKTUPOBAHHS M METOHOB
pexombunanTHeix JIHK nms mogyyeHus HCX0IHOTO MaTepuaia JJis CEIeKIIH.
[Tonmyyenne nonmuionioB. BHyTpuBHIOBas ruOpuam3anys. biIM3KopoacTBeHHOE
CKpelMBanue, win UHOpuauHT. HepoacTBeHHOE CKpelMBaHWe, WM ayTOPHIWHT.
I'ereposuc u ero npuuunsl. Mcnonb3oBaHue rereposuca B cenekiuu. OTnanéHHas
rubpumm3anyst. [Ipeomonenre Oecruionuisi MEXBHUIOBBIX THOPUAOB. JlocTkeHUS

CCJICKLIMH paCTeHI/Ifl H ) KNBOTHBIX

OOBEKTBI, UCHIOJIb3YEMbIE B OMOTEXHOJIOTHH, — KJIETOYHbIE M TKAHEBBIE KYJIBTYPBI,
MHUKPOOPraHHU3MBl, HUX  XapaKTepUCTHKA. TpaaulUOHHAas  OHOTEXHOJIOTHSL:
xjieboneueHne,  MOJlyueHHE  KUCIIOMOJIOYHBIX  IMPOAYKTOB,  BUHOJEIHE.
MukpoOuonornueckuii  cuHTe3. OOBEKTHI MHKPOOHMOIOTMYECKUX TEXHOJOTHH.
[IpousBoacTtBo  Oesika, aMMHOKHMCIOT M BUTaMHHOB.  lckyccTBeHHOE
OIUIOAOTBOPEHHE. PEKOHCTPYyKLMS SIMLIEKIETOK U KJIOHMPOBAHUE JKHBOTHBIX.
Meton TpaHCIUTaHTALMHU SAEP KIIETOK.

XpOMOCOMHasi W TE€HHas WHXKEHepusa. VICKyCCTBEHHBI CHHTE3 TI€Ha U
KoHCcTpyupoBanue pexkomOuHaHTHbIX JIHK. JlocTmkeHus © TNepCreKTUBBI
XpOMOCOMHOW M T€HHOHM WH)XeHepuu. MenunuHckue OUOTEXHOJIOTHH.

HWcnonp30BaHre CTBOJIOBBIX KIIETOK
Cucrema 1 MHOTOOOpa3ue OPraHuYECKOro MHUpa

buonoruueckoe  pazHooOpasue  opranuzmoB.  CoBpeMeHHass  cHcTeMa
OopraHudeckoro wmwupa. llpuHIMNbB Kraccupukanuu opraHu3mMoB. OCHOBHBIC
CUCTEMAaTUYECKHUE IPYIIIBI OPraHU3MOB.

OCOOEHHOCTH CTPOEHHS M JKU3HEAEATENBHOCTU OJHOKJIETOYHBIX OPraHU3MOB.
bakTepuu, apxeu, oJJHOKJIETOUHbIE T'PUOBI, OJHOKJIETOUHbIE BOAOPOCIH, APyTHE
poTUCTHL. KOJOHMAIbHBIE OpraHnu3Mel. /[BUKEHHE OHOKIETOYHBIX OPraHU3MOB:
amME€OoMIHOE, )KTYTUKOBOE, PECHUYHOE. 3allluTa Y OJHOKJIETOYHBIX OPraHU3MOB.

PaSIIpa)KI/IMOCTB Y OJHOKJICTOYHBIX OPTraHU3MOB. Taxcucer



4.2

4.3

4.5

4.6

MHOrokJjIeToYHbIE pacTeHHs. B3anMOCBs3b YaCcTEd MHOTOKJIIETOYHOI'O OpraHu3Ma.
TkaHu, opranbl U CUCTEMbl OPraHOB MHOTOKJIETOUHOIO opranusMa. OpraHuszm
Kak enuHoe uenoe. TkaHum pacteHuid. TUIBl pacTUTENIbHBIX TKAaHEH:
oOpa3oBaTenbHasi, TOKPOBHAs, MPOBOJAIIAS, OCHOBHAs, MEXaHHYECKasl.

OcobeHHocTr cTpoeHus, PYHKIMI U pacloioKEeHUsl TKaHEeW B OpraHax pacTeHUN

BereraruBHble U reHEpaTUBHBIE OpPraHbl pacTeHU. PyHKIIMA OPraHOB U CUCTEM
opranoB. Kapkac pacreHuil. J[BUskeHuEe MHOTOKJIETOUHBIX PACTEHUI: TPOIIU3MBI U
Hactuu. llornonieHne BOXBI, YIVIEKUCIIOTO ra3a M MUHEPAIbHBIX BEILLECTB
pactenusimu. Jlpixanue pactenuid. ud@ysus razoB yepes3 MOBEPXHOCTb KIETKH.
TpancniopTHele cucTeMbl pacTeHUil. Beiienenue y pactenuid. 3ammra y
MHOTOKJIETOYHbIX pacTreHuil. Kytukyna. CpeacrBa macCUBHOM M XMMHYECKON
3amuThl. UTOHIUABL.

PasgpaxxumocTe M peryssinus y OpraHu3mMoB. Pa3zapa)kMMocTh M perysnus y

MHOT'OKJICTOYHBIX paCTeHHﬁ. PoctoBrie BCIICCTBA U UX 3HAYCHUC

MHOTOKIETOUHBIE  JKMBOTHBIE. B3amMoOCBSI3p  YacTeli  MHOTOKJISTOYHOTO
opranusma. TkaHH, OpraHbl U CUCTEMbl OPraHOB MHOTOKJIETOYHOI'O OpraHM3Ma.
Opranusm kak eauHoe nenoe. ['omeocras. TkaHu KUBOTHBIX U 4esnoBeKa. TUIBI
JKMUBOTHBIX TKaHEW: SIUTENHAIbHAS, COCIUHUTEIbHAS, MbIIICYHAsi, HEpPBHAas.
Ocobennoctu cTpoeHHs, (GYHKIMA M PACIONOXKEHUS TKaHEH B oOpraHax

JKHUBOTHBIX U YCJIOBCKA

Oprasbl U CUCTEMBbl OPTraHOB XUBOTHBIX. DYHKIIUU OPTaHOB U CHCTEM OpPraHOB.
Onopa Tena opraHu3moB. CKelleTbl OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX
KUBOTHBIX. HapyxHblii U BHYyTpeHHUH ckeseT. CTpOeHHE M THUIIbl COCIUHECHUS
KOCTEH.

JIBU>K€HME MHOTOKJIETOYHBIX JKHUBOTHBIX. IIuTanue kuBOTHBIX. IluTanue
MMO3BOHOYHBIX JKUBOTHBIX. JlpIxaHue KUBOTHBIX. KokHoe mpixanue. XKabepHoe u
JIETOYHOE JbIXaHHE.

JIpIxaHue TMO3BOHOYHBIX YKHWBOTHBIX. ODBOJIIOLHMOHHOE YCIOXHEHHE CTPOCHUS
JIETKUX TTO3BOHOYHBIX JKMBOTHBIX. J[pIXareyibHas cucTeMa yesioBeka. MexaHu3M
BEHTWISILMM JIETKUX Yy MNOTUL W MJIEKONUTAKOMMX. TpaHCHOpPT BEUIECTB Y
OpraHu3MoB. TpaHCHOPT BEMIECTB Yy KUBOTHBIX. KpoBeHOCHas cuctema u eé
OpTraHbl. KpoBeHocHasgs  cuctemMa  TO3BOHOYHBIX  YKUBOTHBIX. Kpyru
KpoBOOOpamieHusi. JBOJIONMUOHHBIE  YCIOKHEHUS CTPOCHHS KPOBEHOCHOM
CHUCTEMBI IO3BOHOYHBIX XMBOTHBIX. BblieneHne y opraHu3mMoB. Beiaenenue y
KUBOTHBIX. COKpaTUTENbHbIC BaKyoau. Opransl BeiaeneHus. CB3b MOJOCTH TEa
C KPOBEHOCHOM W BBIICIUTEIIBHON cucTeMaMu. BpineneHne y MO3BOHOYHBIX
KUBOTHBIX. 3alIUTa y MHOTOKJIETOYHBIX KUBOTHBIX. [lOKpoBEI W uX

IIPOU3BOJHBIC.
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PaznpaxkxuMoCTh U perymnsmus y opranu3MoB. Pa3apakuMocTs y OJHOKIETOUHBIX
opranu3moB. Takcuchl. Pa3apakuMOCTh M pErylsiiusi y MHOTOKIETOYHBIX
pactenuii. PocToBbI€ BelleCcTBa U UX 3HAUEHUE.

HepBHast cucrema u pedieKTOpHasi peryysiuusi Y MHOTOKJIETOYHBIX YKHBOTHBIX.
HepBhas cuctema u €€ oTaenbl. DBONIOIMOHHOE YCI0KHEHUE CTPOEHHSI HEPBHOM
CUCTEMBI Y KUBOTHBIX.

Pazpaborka anroputmMoB u mnporpamMm sl 3h(EKTUBHON (DYHKIIMOHAIBHOU
aHHOTAllMM  TEHOMOB,  TPAHCKPUIITOMOB, IPOTEOMOB, MeTab0JIOMOB

MUKpPOOPTraHU3MOB, PACTEHUH, JKUBOTHBIX U YEJIOBEKA
OpranusM 4esioBeKa U €ro 310pOBbe

OpraHbl ¥ CUCTEMBI OPTaHOB yesnoBeka. OTaebl TOJIOBHOTO MO3ra 03BOHOYHBIX
KHUBOTHBIX. Peduiekc u peduiekropHas nyra. be3ycioBHble M yCIOBHBIC
peduiekcel. I'ymopanbpHast peryisuuss ¥ SHAOKPHHHAs CHCTEMa >KUBOTHBIX H
yenoBeka. JKenes3sl JHIOKPUHHON CUCTEMBI U UX TOPMOHBI. J[efiCTBHE TOPMOHOB.
B3anMocCBs3p HEpPBHON W SHIOKPUHHOW cucTeM. [ umoTtamamo-runodusapHas

cucrema. Pediexc u pedaextopnas ayra. beaycioBHble U yCIOBHbIE peeKChl

3ammra opranu3ma ot OosesHeil. IMMyHHas cuctema uenoBeka. Kierounslii u
TYMOpaJbHBIA HMMMYHHUTET. BpoXAEHHBIN, NpUOOpeTéHHBIH crenuuaecKuii
UMMYyHHUTET. Teopusi KIOHalbHO-ceJIeKTUBHOro ummyHurtera (IL.Dpaux,
®.M.bepuer, C.ToneraBa). BocnamurenbHble OTBETHI OpraHusmoB. Poib

BpO)K,[[éHHOFO HUMMYHUTCTA B Pa3BUTHU CUCTCMHBIX 3a00JIeBaHUI

Kposenocnas cuctema u e€ opranbl. Cepjie, KpOBEHOCHBIE COCYAbl U KPOBb.

Kpyru kpoBooOpaienus. Pabota cep/ia u e€ perysmus

Hpixanue yenoseka. /{uddysus ra3oB yepes MOBEPXHOCTb KIETKH. [[pixarenbHas
cucremMa 4ejoBeka. JIpIxarenbHas IOBEPXHOCTb. Perynsuus  abIXaHUS.

JlpixaTenbHble 00BEMBI

[InmeBapurenbHas cucreMa 4enoBeka. OTHensl NUILIEBAPUTENIBHOTO TPAKTA.
[InmeBapurensHple  Kene3bl.  BHYTpHUIIONOCTHOE M BHYTPHKIETOYHOE
MUIIEBAPEHUE

[TokpoBel m wux mnpowusBoansle. Opranbel BblaeneHus. [loukn. CrtpoeHune u
¢byHKIIMOHMpOBaHUE HeppoHa. PUIBTpAIMs, CEKpEHs U 0OpaTHOE BCACHIBAaHHE
KaK MEXaHU3MbI pabOoThI OpraHoB BeleneHus. OOpa3oBaHHe MOYH Y YeJIOBEKa
JIBI>KeHHe 4eroBeKa: MbleyHas cuctema. CKelleTHbIe MBIIIIBI U WX paborta.
CrtpoeHue U THIIBI COEANHEHNS KOCTEN

Teopus sBoIOIMKU. Pa3BuTHe )XM3HU Ha 3emile

OpomononHass  teopus Y.  Jlappuna. [Ipeamochliku  BO3SHUKHOBEHMS

napBuHu3Ma. JKu3Hp 1 Hay4dHas aedarenbHocTs Y. JlapBuHa.
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JIBmokyuie cuiibl 3Boironuu BUAoB 1o Y. JlapBuHy (BBICOKAasi MHTEHCUBHOCTh
pa3sMHOXKEHHsT OpPraHW3MOB, HACJEICTBEHHas W3MEHYMBOCTb, Ooprba 3a
CYyIIIECTBOBaHHUE, €CTECTBEHHBIN M UCKYCCTBEHHBIN OTOOD).

Odopmnenne cunterndeckoid Teopun sBononuu (CTD). HeirpansHas Teopus
sBomor. CoBpeMEeHHAas HBOJIOIMOHHAS OMOJOrus. 3HAYeHHE 3BOJIIOLMOHHOM

TeopuH B (GOPMUPOBAHUM €CTECTBEHHO-HAYYHOM KApTHHBI MUPA

[lomynsanus Kak »yeMEHTapHas eaMHuLAa 5BOMOLMH. COBpEMEHHBIE METOIbI
OLICHKH T€HETUYECKOTO pa3zHoOoOpa3usi U CTPYKTyphl momyssiiuil. M3Menenue
reHooHAa MOMyJISIUM KakK 3JIEMEHTAapHOE 3BOJIOLUOHHOE SIBICHHE. 3aKOH
reHeTuyeckoro paBHoBecus J[x. Xapau, B. BaitaOepra.

OneMenTapHble  (HaKTOphl  (IBMKYILME CHJIBI) 3BOJIOLUUH. MyTallMOHHBIN
mponecc. KomOunaruBHass wu3MeHUMBOCTh. [Jlpeiid) TreHOB — clydaifHbIe
HEHAIpaBJIEHHbIE HM3MEHEHUs 4YacTOT ajuleJiell B Homyssiuusx. OQdext
OCHOBATEJIA. Murpauuu. N3onsanus HOILYJISALIAN: reorpaguyueckas
(mpocTpaHCTBeHHas1), OHonoruyeckas (pernpoayKTUBHAs).

EcrecTtBennblii  0oTOOp — HampaBisitonui  (akTtop  dBomonuud.  Dopmbl
€CTECTBEHHOI0  0TOOpa:  JABIKYIIMN, CTAOMIM3UPYIOIIUHN, pa3pbIBAIOLIUI
(mm3pynruBHbIi). [TooBOI 0TOOD.

[IpucnocoOaeHHOCTh ~ OPraHU3MOB  KaK  pe3yjbTaT  MUKPOIBOJIIOLUU.
Bo3nukHoBeHue — mpucrnocoOneHuii y — opraHu3MoB.  Apomopdo3sl U
uanoanantauud. Ilpumepsl npucnocodienuit y opranu3smoB. OTHOCHUTEIBHOCTh
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB.

Bun, ero xkpurepunm u cTpykTrypa. BumpooOpa3oBaHue Kak ~ pe3yJsbTaT
MUKpO3BOJIIOIUU. M3omsuus — kioueBod ¢akrtop BugooOpazoBanus. Ilytu u
CIIOCOOBI BHUJ1I000pa30BaHMUS: AJIONATPUYECKOE (reorpaduueckoe),
CUMIIaTPUYECKOE  (IKOJIOTUYECKOE),  «MTHOBEHHOE»  (TOJUIUIOUIU3AIINS,
ruOpuau3anys). JmurenbHOCTh IBOIIOIMOHHBIX ITPOIIECCOB.

Mexanu3mbl (OpMUPOBAHUS OMOIOTUYECKOTO pa3HOOOpa3usl.

Ponp 3BoOmOLMOHHON OMONIOTHU B pa3palOTKE HAyUHBIX METOAOB COXpaHEHUS
Ooropa3zHooOpasusi. MUKPOIBOIONUS W KODBOJIONHS IMAPa3UTOB M HMX XO35EB.
Mexanu3mbl HOpMUPOBAHHS YCTOWYMBOCTH K aHTUOMOTHKAM M CIIOCOOBI OOPHOBI

C Hel

Mertoabl nM3ydeHus MakposBosouuu. IlaneoHTonorndyeckue MeTo]bl M3y4YeHHs
sBosoniuu. Ilepexonupie popmbl 1 QpuiIOreHeTHYeCcKre psabl OPraHU3MOB.
Bbuoreorpadudeckune Meroabl nzydeHus sBoitonun. CpaBHenue (Giaopsl u GayHsI
MaTEepUKOB M OCTpOBOB. buoreorpaduyeckue odbaactu 3emiuan. Buasl-sHieMuku u
PEITUKTHIL.

OMOpPHOIOTHYECKHE U CPaBHUTEIBHO-MOP(POJOTUYECKHE METOAbl H3YUYEHUS
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3BOJIOIIHH. I'eHeTnyeckne MexaHU3MBI 3BOJIOIIMHW OHTOI'€HE3a U IIOABJIICHUSA
OBOJIIOIMOHHBIX  HOBIIECTB. ['OMOJIOTHMYHBIE W  aQHAJOTHUYHBIC  OpTaHBI.
PynumeHnrapaple  opraHbl W aTaBU3MBL.  MOJEKYJISIpHO-TEHETHUYECKUE,
6I/IOXI/IMI/I‘ICCKI/IG n MaTeMaTU4YCCKUEC MECTOAbI HU3y4YCHUA 3BOJIFOIIUHA.
I'omonoruynsie reHsl. COBpeMEHHBIE METOJbI MOCTPOCHUS (PUIOTCHETHUECKUX
JICPEBBEB.

XPOMOCOMHBIC MyTaIlUU U YBOJIIOIHSI TCHOMOB.

OOmue 3akoHOMEpHOCTH (MpaBWiIa) 3BOJONMU. HeoOpaTUMOCTh HBOIIOIHUU.

A,ZLaHTI/IBHa}I paauanuys. HepaBHOMepHOCTL TCMIIOB 3BOJIOIMNHU

HayuHbple rumoressl MNPOMCXOXKIACHUS KU3HM Ha 3emiie. AOHOreHes u
na”crnepmus. JloHayuHble MPEICTaBICHHS O 3aPOXKICHUN KU3HU (KPEALlMOHU3M).
I'unoTe3a MOCTOAHHOTO CaMO3apOXKACHUA JKU3HU U €€ ONPOBEPKEHUE OIBITAMU
®. Pemu, JI. Cnammanmanm, JI. Tlactepa. Ilpoucxoxnenue KU3HU |
acTpOOHOIIOTHS.

OcHOBHBIE 3Tambl HeOpraHu4yeckod spomonuu. [lmanerapHas (reosjoruyeckas)
IBOJIOLMA. XUMHMUYECKassh dBOJIOLUA. AOHOI€HHBI CHHTE3 OpPraHUYECKHUX
BemecTB u3 Heopranmueckux. Omeir C. Mumiepa u I'. lOpu. O6pazoBanue
nosuMepoB U3 MoHoMepoB. KoauepBatHast runore3za A.M. Onapuna, rumnoresa
nepsuyHoro OynboHa JIx. XonneiHa, reHeruueckas rumore3a I'. Mémnepa.
Pu6osumsbr (T. Yek) m runore3a «vmupa PHK» V. I'mnbepra. dopmupoBanue
MeMOpaH U BO3HUKHOBEHHUE NMPOTOKIIETKH.

Ucrtopust 3emin u meroabl €€ u3ydeHusi. Vckoraemble OpraHMYeCKHE OCTaTKU.
I'eoxpononorust u e€ meroabl. OTHOCUTENbHAsE M aOCOJIOTHAS I€OXPOHOJIOTHS.
I'eoxpoHoOIOrMUecKas 1Kaja: 0HbL, OPbl, IEPUOBI, IIOXH.

HauanpHble 3Tanbel opranndeckoi 3Boitonnd. [losBIeHne M 3BOJIIOIUS HEPBBIX
KJIETOK. OBoyolMsi Meraboin3Ma. BO3HMKHOBEHHME TEPBBIX HIKOCHCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTIIIEHKH KaK aHaJIor MepBBIX Ha 3eMiie COOOIIEeCTB.
Crpomaronutsl. [TpokaproThI ¥ 3yKapHOTHI.

[Ipoucxoxaenue sykapuoT (CUMOHOreHe3). DBOJIOLMOHHOE MPOUCXOXKIECHUE
BUpYycOB. IIponcxok/eHue MHOTOKJIETOYHBIX OpraHu3MoOB. Bo3HUKHOBeHHE
OCHOBHBIX TPYTNIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Talbl 3BOJIIOLMU BBICIIMX pacTeHHH. OCHOBHBIE apoMoOp(O3bl
pacteHuii. Beixon pacrenmii Ha cymry. [losBieHnme CIOpOBBIX pacTeHUN U
3aBoeBaHne uMHU cymu. CemeHHble pacTeHus. lIpoucxoxkieHne IBETKOBBIX
pacTeHui.

OcHOBHbBIE DTallbl 3BOJIONUHM JKUBOTHOrO Mupa. OcHOBHBIE apoMop(do3bl
KHUBOTHBIX. BeHackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX
tunos. [lepBrle XoproBbIe KUBOTHBIE. JKU3HB B BOJE. DBOJIOLUS TO3BOHOYHBIX.

[Tpoucxoxaenne ampuOuit m pentunuii. [IporcxoxaeHNE MIICKOHMTAONINX U
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ntun. [IpuHnun kmodeBoro apomopdosa. OcBoeHHe OECIO3BOHOYHBIMH U
II0O3BOHOYHBIMU KUBOTHBIMH CYILIH.

PazBuTne xu3HM Ha 3eMiie 10 3paM U NepUoJaM: apxem, IPOTepO30id, Maneo30u,
Me€3030HM, KalHO30M. OOmas XxapakTepuCTHKa KiIMMaTa W Te€O0JOrHYeCKHX
nporieccoB. [osiBiIeHNE U paciBET XapaKTEPHBIX OPTaHU3MOB. YTIe00pa3oBaHHeE:
€ro yCIJIOBHSI U BIIMSHUE HA T'a30BbIi cOCTaB aTMOC(EpHI.

MaccoBble BBIMUPAaHHSA — DJKOJIOTMYECKME KPHU3UCHl mpouuioro. [Ipuyunsl n
CJIEICTBUSL MaccOBBIX BbIMHpaHuil. COBPEMEHHBIN 3KOJOTMYECKUN KPU3UC, €r0

0COOEHHOCTH

Pasnenst u 3agmaunm anTpomonoruu. Meronabl aHTpornosiornd. (CTaHOBIIEHHE
IIPEICTAaBICHUN O IPOMCXO0KIEHUH ueaoBeka. COBpEMEHHbIE HayUHbIE TEOPUH.
CxoacTBO 4enmoBeka € KUBOTHBIMH. (CHCTEMAaTHYECKOE IOJIOKEHHE YeJIOBEKa.
CBuuerenbcTBa  CXOJACTBA  YeJlIOBEKa C  JKMBOTHBIMHM:  CPaBHUTEIBHO-
Mopdonoruueckue, AMOPHUOIIOTUYECKHE, (bU3HO0IIOTO-OMOXUMHYECKHE,
nosesieHueckue. OTIn4us 4eaoBeKa OT KUBOTHBIX. IIpsMOXokaeHNe U KOMILIEKC
CBA3aHHBIX C HUM MPU3HAKOB. PazBuTHE TOJOBHOIO MO3ra U BTOPOM CUTHAIBHOM
CUCTEMBI.

JBwxyme cuibl ((akTopbl) aHTPONOreHe3a: OMOJIOTMYECKHE, COIMaJIbHBIE.
CooTHoleHrne ONOIOTHYECKUX U COLUANIBHBIX (DAKTOPOB B aHTPOIOT€HE3E.
OCHOBHbBIE CTaUU aHTPOIIOreHe3a. ABCTPAIIONUTEKH — IBYHOTHE IIPEIKU JHOECH.
UYenoBek  yMmenbld, TEpBbIE  H3TOTOBIEHUS  Opyaud  Tpyna. Yenosek
MPSIMOXOJISAIINA M TIEpPBBIM BBIXOA IIOAeH 3a mpenensl Adpuku. Yemosek
reiiaens0eprckuii — oOLMil MpeoK HeaHAEepPTaTbCKOro YelloBeKa M YelloBeKa
pasyMHoro. YemoBek HeaHAEPTAJbCKHM KakK BHUJ JIFOJAEH XOJOJHOTO KJIMMATA.
UenoBek pa3yMHbIA COBPEMEHHOIO THIIA, JEHHCOBCKUN YEJIOBEK, OCBOEHUE
KOHTHHEHTOB 3a IpeaenamMmu AQpHkH.

DOBOJIIOLMS  COBPEMEHHOT0 4YenoBeka. EcTecTBeHHBI 0OTOOp B MHOMYJSAIUAX
yenoBeka. MyTallMOHHBIN Tpolece U nomuMopusM. [lomymsioHHbIE BOJHBI,
npeiid reHoB, Murpanus u «3GQPEeKT OCHOBATENS» B MOMYJISAIUAX COBPEMEHHOTO
YEJI0BEKa.

Yenoseueckue pacel. Ilonstue o pace. bonbmme pacel: eBporneouaHas
(eBpaswmiickasi),  aBcTpaJlo-HETpOUIHas  (SKBaTOpHalbHAs),  MOHTOJOWIHAS
(a3maTcko-aMepHKaHCKas). Bpemss u myTu pacceieHHs] uyeloBeKa IO IUIaHETe.
EnunctBo  yenmoBeueckux pac. HayuHas  HecOCTOSTENBHOCTb — pacu3Ma.
[IpucnocoOneHHOCTh YeNoBeKa K pa3HbIM YCIOBHUSIM OKPYXKAIOLIEH Cpembl.
Bnusnue reorpaguueckoit cpeasl M apeiida TreHOB Ha MOPQOJOTHUI0 U

(U3NONOTHIO YeIOBEKa

OKOCHCTEMEI U MMpUCynue MM 3aKOHOMEPHOCTHU
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Pa3nens! u 3agaun sxosiorun. CBs3b 3KOJOTUU C IPYTUMHU HayKaMHU.
Mertoabl skonoruu. IloneBble HaOmOAEHUS. OKCIEPUMEHTHl B  HKOJOTHH:
MpUPOAHbIE U JabopaTopHble. MoJenUpoBaHHE B 3KOJOTUH. MOHUTOPHUHT

OKPY’KaIOIIEeH CPeIbl: TIOKATbHBIN, pETHOHAIBHBIN U TJI00AIbHBIN

Dkojorudeckre (HakTopsl M 3aKOHOMEPHOCTH HX JedcTBus. Kiaccudurarms
IKOJIOTHYECKUX (AKTOPOB: a0MOTHYECKHE, OHOTHUYECKHE, aHTPOIOTCHHBIC.
OOme 3aKOHOMEPHOCTH JEHCTBHsS 3SKolorndeckux ¢akropos. IIpaBuio
muanmyma (K. npenrens, FO. JIubux). TonepaHTHOCTh. DBpUOHMOHTHBIC W
CTEHOOMOHTHBIE OpPraHU3MBI.

Abnortnueckue akropel. CBeT Kak sKojmoruueckuii (axrop. [leiicTBue paszHbix
YYaCTKOB COJIHEYHOTO CIIEKTpa Ha OpPraHu3Mbl. OKOJOTHYECKHUE TIPYIIIbI
pacTeHWii M >KUBOTHBIX IO OTHOIIEHHIO K cBeTy. CuUrHajmbHas pojib CBETA.
DoTonepruoan3M.

Temmepatypa kak dkojorudeckuii ¢akrop. JleiictBue TeMmmeparypsl Ha
opranu3msl. [lolKkuI0TepMHBIE M1 TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocte kak okojoruyeckuil ¢dakrop. [lpucnocobneHust pacrteHuil K
moJiIep KaHnio0 BogHOTrO Oananca. Kiaccugukaius pacTeHHil MO OTHOIICHHIO K
BoJie. [Ipucnocobaenns )KUBOTHBIX K M3MEHEHHIO BOJTHOTO PEKUMA.

Cpenbl oOuTaHUS OpPraHU3MOB: BOJIHAs, HA3€MHO-BO3JYyIIHAsA, IOYBEHHAs,
ryOMHHAss —~ TOJNNOYBEHHAs, BHYTpPHOpraHW3MEHHas. (DU3NKO-XMMHUYECKHUE
0COOEHHOCTH cpei OOHMTaHUs OpraHu3MoB. lIpucmocoOiieHus OpraHu3MOB K
KHM3HH B PA3HbBIX Cpeax.

buonoruueckue putmbl. BHeninue u BHyTpeHHHE pUTMbL. CyTOYHBIE U TOJIUYHbBIC
putM™bl. [TpHCIIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHUSM YCIOBUI
KHU3HH.

XKuznennsle popmel opranuzMoB. [lonarue o xuzHeHHOU (opme. JKuU3HEHHBIE
(GbopMBbI pacTeHUil: AepeBbs, KyCTapHUKH, KYCTapHHUUYKH, MHOTOJIETHHE TpPAaBBbl,
OJTHOJIETHUE TpaBbl. JKu3HEHHBIE (POPMBI KUBOTHBIX: THIPOOHOHTHI, TEOOHOHTEI,
a’poOuOHTHL. OCOOCHHOCTU CTPOCHHS M 00pa3a *KU3HHU.

buotnyeckue QaxTopsl. Buabl OMOTHYECKMX B3aMMOACHCTBHM: KOHKYpPEHIIUS,
XHUIIHAYECTBO, cMMOM03 U ero ¢opmel. [lapazutusm, koomepaius, MyTyalu3M,
KOMMEHCAJIN3M (KBapTHPAHTCTBO, HaXJICOHUYECTBO). Herpoduueckue
B3aMMOJICHCTBUS  (Tomuueckue, (opuueckue, ¢dadOpuyeckue). 3HAUYCHUE
OMOTHUYECKNX B3aUMOJICHCTBUN Ui CYIIECTBOBAHHS OPraHU3MOB B Cpele

oOutanus. [IpuHIMT KOHKYPEHTHOTO UCKITIOUESHHUS

DKOIOTHYECKHE XApPaKTCPUCTUKU IIOIMYJIAIIHN. HOHYHHHI/IH Kak Ouoyornyeckas

cuctemMa. Posib HEOTHOPOTHOCTH CPENIbl, PU3NUECKUX OaphepOB U OCOOECHHOCTEH
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Ouonoruy BUIOB B (DOPMHUPOBAHHUH MPOCTPAHCTBEHHON CTPYKTYPHI MOMYJISIIUNA.
OcCHOBHBIE TOKa3aTeau MOMYJSALMHU: YUCIEHHOCThb, IIOTHOCTb, BO3pAacTHAas M
MOJIOBAsI  CTPYKTypa, pOXKAAEMOCTb, MPUPOCT, TEMII POCTA, CMEPTHOCTD,
MUTpaIusl.

DkoJyiornueckasi CTpykTypa mnonyisauuu. OIleHKa 4YUCICHHOCTH MOIYJISIUY.
JlunaMyka nomyJisiuuyd U €€ peryJisanus. buoTudeckuil moTeHUMan MOMyJISLUU.
MopenupoBanne AuMHaAMUKH —nonyJyisauud. KpuBble pocTa  YHMCIEHHOCTH
nonyysauuu. Kpusbie BbikUBaHUS. Perynsiiiuss 4MCIEHHOCTH MOIMYJISIUNA: POJIb
(akTopoB, 3aBUCAMIMX M HE 3aBUCANIMX OT TUIOTHOCTH. OKOJOTUYECKUE
ctpareruu BunoB (I- u K-ctparerun).

[Tonsitne 00 »KoMOrMYecKko Hume Buaa. Mectoobutanue. MHoromepHas
Mozenb sKonorndeckod Humum Jk.M. XarumHcona. PazMepsl 3KOJIOrH4ecKOn
Huy. [loTeHuuanbHas 1 peaau30BaHHAS] HUILIN.

Bun kak cucrema mnomynsanuil. Apeanbl BUAOB. Buabl M HMX KU3HEHHBIC
CTparerud.  3aKOHOMEPHOCTHM  TIOBEACHUS W MHTpAldid  >KUBOTHBIX.

buonorunyeckue nHBa3UU JY>XXCPOAHBIX BUIOB

CooOmiectBa opraHuzMoB. buoneno3 u ero crpykrypa. CBsi3u MexIy
opranm3MamMu B OuWoOIeHO3e. DKocucTeMa Kak OTKpbiTas cucrema (A.Jx.
Tencnu). @yHKUMOHANBbHBIE OJOKM OPraHU3MOB B 3KOCHUCTEME: IMPOAYLEHTHI,
KOHCYMEHTHI, peayueHTbl. Tpoduyeckue ypoBHu. Tpoduueckue nenu u cerTu.
Abuotnyeckue 650ku 3KocucteM. [louBbl U mibl B skocuctemax. Kpyrosopor
BELIECTB U IIOTOK SHEPTUU B IKOCUCTEME.

OcHoBHBIE ITOKa3aTeNM 3KOCHCTEMBbI. buomacca M mpoaykuus. DKOJOTMYECKUE
IUpPaMU/Ibl YUCell, OMOMACChl U SHEPIHH.

HanpaBnenHble 3akOHOMEpPHBIE CMEHBI COOOIIeCTB — cykueccud. [lepBuunbie u
BTOPUYHBIE CYKLIECCUM M MX IPUYMHBL. AHTpPONOIE€HHbIE BO3JCHCTBHUA Ha
cykueccuu. Knmmmakcnoe coo6iectBo. bruopasnoobpasue u mojiHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTONUMBOCTH COOOIIECTB.

[Ipupoanbie 3KocCHUCTEMBI. AHTPONOTE€HHBIE HKOCHUCTEMBI. ATPOIKOCHCTEMA.
ArporneHos. Pa3nnums Mexx1y aHTpOIIOT€HHBIMU U IPUPOIHBIMH SKOCUCTEMAaMH.
Yp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. I'opockas diopa u
¢dayna. CuHaHTponM3auus ropoJIckoi ¢ayHsl. buonornueckoe u xo3siicTBeHHOE
3HaYEHHUE arpod’KOCHCTEM M ypOO3KOcHCTEM. 3aKOHOMEPHOCTH (POPMHUPOBAHUS
OCHOBHBIX B3aMMOJICHCTBUI OPIraHU3MOB B 3KOCHCTEMAX.

IlepeHoc HEpPIrUU M BEUIECTB MEXIY CMEKHBIMU 3KOCUCTEMaMH. Y CTOWYMBOCTb
OpraHM3MOB, TMOMYJSUUNA M DSKOCHCTEM B YCIOBUSX €CTECTBEHHBIX U

AHTPONOTEHHBIX BO3JACHCTBUI

buocdepa — oOmemnanerapnas o6Oojouka 3emid, TAE€ CYIIECTBYET WU
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cyuiectBoBasnia kHu3Hb. YueHue B.M. Bepuaackoro o Owuocdepe. Obnactu
6uocdepsl u e€ coctas. JKuBoe BemecTBo 6uochepsl ¥ ero PyHKIIHH.
3akoHOMEpHOCTH cymiecTBoBaHus Ouocdeprsl. OcobeHHOCTH Ouochepsl Kak
mo0anbHOM  dKocucTeMbl.  JluHamMuyeckoe  paBHOBecue B Ouocdepe.
KpyroBopoTsl BemecTB M OHOr€OXMMHYECKHE IMKIBI (YIJIepoaa, a3o0Ta).
PurmuunOCTS siBIeHMIT B Onochepe.

3onanbHOCTh OMOchephl. [lonarue o 6uome. OCHOBHBIE OMOMBI CYIIIH: TYyHAPA,
XBOWHBIC JIeCca, CMEIIAHHBIE M IIMPOKOJMCTBEHHbIE Jieca, CTENH, CaBaHHBI,
MYCTBIHU, TPOINUYECKHE Jieca, BBICOKOTOpbs. Kiumar, pacTUTENnbHBI WU
KHUBOTHBI MUP OMOMOB CYIIIH.

Crpykrypa u (QyHKIHS KXUBBIX CHCTEM, OIIEHKAa MX PECypCHOrO NMOTEHIHMAiIa U
ouocdepHbIX QyHKIHIHA

DKOJIOTHUECKUE KPU3HCHI U UX NMpUYMHBL. Bo3neiicTBue denoBeka Ha Ouocdepy.
3arpsi3sHeHuEe BO3IYIIHON cpeabl. OxpaHa Bo3ayxa. 3arps3HEHUE BOJAHOU CPEbl.
Oxpana BoaHbIX pecypcoB. Pa3pymienue nmouBbl. OXxpaHa MOYBEHHBIX PECYpPCOB.
N3menenne kinMara.

AHTpONOreHHOE BO3JIEHCTBUE HAa PACTUTEIbHBIA M KUBOTHBIM Mup. OxpaHa
pPacTUTENLHOTO M YXKMBOTHOrO Mupa. OCHOBHBIC MPUHIUIBI OXPAaHbI MPUPOIHI.
Kpacubie kuuru. Ocobo oxpansemble mnpupojnsie Ttepputopun (OOIIT).
boTtanndeckue cazpl U 300J10TMYECKHE TAPKHU.

OCHOBHBIE TIPHUHIUIBI YCTOMYMBOTO PA3BUTHS UYEIOBEYECTBA M TPHUPOJIBL.
PamonanbHOE€  MPHPOJONONIB30BAaHHME M COXpaHEHHWE  OMOJIOTHYECKOTro

paszHooOpasus 3eMiaun



YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VI YYHEHUKA

METOANYECKHUE MATEPUAJIBI JISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET
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