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MNOACHUTEJIBHAS 3AIINCKA

[Tporpamma o yuebnomy npeamery "buosnorus” (nanee - OMOJIOTHS) HA YPOBHE CPEIHETO
obmiero oopazoBanus paspadorana Ha ocHoBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-03
«0O06 obOpazoBannn B Poccuiickoit Deaepanun»y, ®PI'OC COO, Konnenmuu mnpenogaBaHus
yuebHoro npeamera «bruoyorus» U OCHOBHBIX MOJIOKEHUHN (enepanbHOil paboyeil mporpamMmmbl
BOCTIUTAHMS.

VYuebnsiii npeamer «buonorus» yrmyonénnoro ypoBHs wu3yudenust (10—11 xmaccer)
ABIIIETCS. OJJHUM M3 KOMIIOHEHTOB IpeaMeTHOM oOnactu «EcTecTBEeHHO-HAYUHBIE MPEAMETHIY.
Cormacao mnonoxenusim OI'OC COO mnpodwibHble y4eOHBIC MpPEIMEThI, H3y4aeMble Ha
yrayOnEHHOM YpOBHE, SIBISIOTCS criocoOoM mauddepeHnnanud o0ydeHuss Ha YPOBHE CPEIHETO
obmrero oOpa3oBaHUS M NMPHU3BAaHBI 00ECIIEYUTH MPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIHMM,
CpeIHUM OOIIUM, CpPeIHUM MPOPECCHOHANBHBIM U BBICIIMM OOpa3oBaHHeM. B To ke Bpems
KOKIBIA U3 ATHX Y4€OHBIX NMPEAMETOB JOJKEH ObITh OPUEHTUPOBAH HA MPUOPUTETHOE PEIICHUE
00pa3oBaTeNbHBIX, BOCIIUTATENFHBIX W PAa3BUBAIOIIUX 33]ad, CBS3aHHBIX C MpoQopHeHTanuen
0o0yyarolmuxcsi U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOM 00JacTM Hay4yHOro 3HaHUS,
CBSA3aHHOTO C OWOJOTHEN, MEAMIIMHON, SKOJOTHEH, IMCHUXOJOTHEH, CIIOPTOM WM BOCHHBIM
JIEJIOM.

[Iporpamma no yuebHomy npenmery "buonorus" naér nmpencraBiieHre O LEIH U 3a/1a4ax
U3ydeHus yaeOHoro npeamera «bruomorus» Ha yriyOI€HHOM ypOBHE, ONpeesisieT 00s3aTeIbHOe
(MHBapuaHTHOE) TMPEAMETHOE COJAEpKaHME, €r0 CTPYKTYPHpPOBAaHUE IO pas3eliaM M TeMmaw,
pacripeielieHue 10 KjaccaM, peKOMEHAYET M0CIe10BaTeIbHOCTh H3y4eHUs y4eOHOro MaTepuana
C Y4€TOM MEXNPEAMETHBIX ¥ BHYTPHUIPEIAMETHBIX CBS3€H, JIOTHKM Y4eOHOro Iporecca,
BO3PACTHBIX OCOOEHHOCTEN oOydarommxcs. B mporpamme mo OuoJIOruu peanu3oBaH MPUHIIUIL
IPEEMCTBEHHOCTH C H3y4Ye€HHEM OHMOJOrMM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs,
Omaromaps uyeMy TMpOCMaTpHBAeTCS  HAMPaBICHHOCTh Ha  MOCIEAYyIIlee  Pa3BUTHE
OMOJIOTHYECKUX 3HAHWM, OPUEHTUPOBAHHBIX Ha (HOPMUPOBAHHE €CTECTBEHHO-HAYYHOIO
MHUPOBO33PEHUS, KOJOTUYECKOTO MBIIUIEHUS], IPEICTaBICHUNA O 3I0pOBOM 00pase >KM3HH, Ha
BOCIIUTaHHE OEpeHOro OTHOIIEHUS K OKpyXarolled NpupoaHoi cpene. B mporpamme mo
OMOJIOTUM Tak)Ke IMOKa3aHbl BO3MOXKHOCTH ydeOHOro mpenmera «buomorus» B peanu3anuu
tpeboBanuiit ®I'OC COO K mIaHUpYeMBIM JUYHOCTHBIM, METANPEIMETHBIM U HPEIMETHBIM
pesynpTaTaM o00yueHus W B (OPMHPOBAHUM OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIHHOMN
NEeSITeIbHOCTH O0YYaloIUXcs M0 OCBOCHMIO COZAEp)KaHUS OMOJOrMYecKoro oOpa3oBaHMs Ha
YpOBHE CpeaHero o01ero oopazoBaHusl.

VY4eOHnblii npeamer «buosorus» Ha ypoBHE CpeHEro oO0Iiero oO0pa3oBaHHs 3aBeplIaeT
Ouosnoruuyeckoe 00pa3oBaHUE B IIKOJE U OPUEHTUPOBAH Ha paclIMpEeHUe U yriyOlieHne 3HaHui
oOyyaromuxcst O JKMBOM TNpUpPOAE, OCHOBAX MOJEKYISIPHOW M KIETOYHOH Oumosorum,
SMOPHONIOTUN U OUOJIOTHH Pa3BUTHsI, T€HETUKHU, CEIEKIMH, OMOTEXHOJIOTHH, BOJIIOIHUOHHOTO
YUEHUSI ¥ DKOJIOTHH.

Nzyuenue yuebHoro npeamera «buonorus» Ha yriayOJIeHHOM YpOBHE OpPHEHTHPOBAHO Ha
HOJATOTOBKY OOYyYaroIuXcs K TOCIEAYIONIEMY MOJIYYEeHHIO OHOJIOrMYeckoro oOpa3oBaHUS B
By3aX W OpPraHU3aLUAX CPeIHEro MpodeccuoHanbHOro oopa3oBaHus. OCHOBY €ro CoAaepXKaHHs
COCTaBJISIET CUCTEMa OMOJOTMYECKUX 3HAHUM, MOJYYEHHBIX MPU H3YYEHHH OOYy4YarOUIUMUCS
COOTBETCTBYIOIIMX CHCTEMaTHYECKHX pa3/ejoB OHOJIOTMM Ha YpPOBHE OCHOBHOIO OOLIETO
oOpasoBanus, B 10—11 kmaccax 3TH 3HaHMA MOJTYy4YarOT pa3BUTHE. Tak, pacIIMPEHBbl U YIyOIeHbI
OMOJIOTUYECKHE 3HAHUS O PACTCHHSX, JKMBOTHBIX, Ipubax, OaKTepusix, OpraHu3Me YelOBEKa,
o0UIMX 3aKOHOMEPHOCTSX JKHU3HM, [OMOJHUTEIBHO BKJIIOYEHbI OWOJIOTMYECKHE CBEICHUS



MPUKIATHOTO M MOMCKOBOTO XapaKkTepa, KOTOPhIE MOXKHO HCIOJB30BaTh KaK OPUEHTHUPHI IS
nocienyomero Beidopa npodeccun. BozMokHa Takke MHTErpanus OMOJIOTHYECKUX 3HAHUH C
COOTBETCTBYIOIIMMHU 3HAHHUSIMH, TTOJTYICHHBIMHU 00yUJaIONUMUCS TIPH U3y4eHUHN (QU3UKH, XUMUH,
reorpauu u MaTEMaTHKH.

CtpykTypa mnporpamMmbl 1Mo ydeOHOMY mnpeaMery "buonorusa" orpakaeT CHCTEMHO-
YPOBHEBBIM M 3BOJIOLUOHHBIM MOAXOAbI K M3yueHUto Ouosoruu. CoOriacHo MM, HU3y4aroTCs
CBOICTBAa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJISl )KUBBIX CHCTEM PA3HOI'O YPOBHSI OpraHU3alluy,
SBOJIIOIIMM OPraHUYECKOr0 Mupa Ha 3emiie, COXpaHEeHHs OHOJOTHYecKOro pazHooOpasus
wianetsl. Tak, B 10 Kkiacce HM3ydyaloTCs OCHOBBI MOJIEKYJISPHOM U KIETOYHOUM Ouoioruw,
AMOPHOJIOTUN ¥ OMOJIOTUU PAa3BUTHS, TCHETUKU U CEJIEKLIUHU, OMOTEXHOJOTHH U CUHTETUYECKON
OMOJIOTUH, AaKTYAIM3UPYIOTCS 3HAHUS OOydJaromuxcs M0 OOTaHHWKE, 300JIOTHH, aHATOMUH,
duznonornu venoseka. B 11 kmacce u3y4yaroTcsi SBOJIOIMOHHOE YUYEHHUE, OCHOBBI SKOJIOTHH U
yueHue o 6uocdepe.

VYueOublii mpenmer «buonorus» TpU3BaH OOECIIEYUTH OCBOCHHE OOYYaIOIMIMMUCS
OMOJOTMYECKUX TEOpPUM M 3aKOHOB, HUJEH, NPUHLUMIIOB W TMpaBWI, JIeKallUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAay4YHOH KapTHHBI MHUpPA, 3HAHUW O CTPOCHHUHU, MHOr000Opazuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJSIUU, OHOIEHO03a, DKOCHCTEMBI, O BBIIAIOIINXCS
HAy4YHBIX JOCTH)KEHMSIX, COBPEMEHHBIX HCCIICJOBAHUSX B OHOJIOTMH, NMPUKIAIHBIX ACIEKTaX
Ouonoruueckux 3HaHWM. s pa3BuUTUS M NOJJEpkKaHUS MHTEpeca oOydarommxcs K Onosioruu
HapsIly CO 3HAYUTEIBHBIM 00bEMOM TEOPETHUECKOI0 MaTepuaia B COACPKaHUHU MPOTrPAMMBI IO
OHOJIOTUN TPETyCMOTPEHO 3HAKOMCTBO C HMCTOpWEH CTAaHOBIECHUS U PAa3BUTHS TOW WM MHOMN
o0nacTu OMOJIOrMM, BKJIAJIOM OTEUECTBEHHBIX M 3apyOekHBIX YUEHBIX B PELIEHHE Ba)KHEHIINX
OMOJOTUYECKHUX U KOJOTUYECKUX MPOOIIEM.

[lenp u3yueHus yuebHoro npenmera «buosjorus» Ha yriayOn€HHOM ypOBHE — OBIa/ICHUE
O0Oy4JaloIMMHUCS 3HAHUAMU O CTPYKTYPHO-(OYHKIMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
Pa3HOTO paHra u NpuoOpeTeHrne YMEHUI UCIONIb30BaTh ATH 3HaHUS B (OPMUPOBAHUU MHTEpEca
K OomnpeneneHHoi o0sactu mpodecCHOHATbHON NeATebHOCTH, CBSI3aHHOW C OMOJIOTHEH, WU K
BBIOOpY yueOHOT0 3aBeIeHHs I POAOIKEHHUS OMOJIOTHYECKOro 00pa3oBaHusI.

JlocTikenue 1eiau u3ydeHus yuyeOHoro npenmera «buonorus» Ha yriyOaéHHOM ypoOBHE
oOecrneunBaeTcs pelIeHueM CIEAYIOIMNX 3a1au:

OCBOCHHE OOYYaIOIMMHCS  CHUCTEMBbl  OHOJIOTMYECKUX 3HAHWM: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHSIX, KOHIICMIUSIX, TUIOTe3aX, 3aKOHAaX, 3aKOHOMEPHOCTAX M MpaBUIIaX,
COCTaBISIIOIMX COBPEMEHHYIO E€CTECTBEHHO-HAayyHYH0 KAapTUHY MHpa; O CTPOCHMH,
MHOT000pa3uu U OCOOEHHOCTAX OMOJIOTMYECKHX CHCTeM (KJIETKa, OpraHu3M, MOMYJSALus, BU,
ouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHUSX W COBPEMEHHBIX HCCJIEAOBAHUSIX B
OHOJIOTHH;

O3HaKOMJIGHHE  oOydJaromuxcs €  METOAaMU  MO3HAHUS  KMBOM  TPUPOBL:
HCCJIEIOBATEILCKUMU METOAaMH OMOJIOTMUECKUX HayK (MOJIEKYJISIpHON U KIETOYHON OMOJIoruw,
HMOPHUOJIOTUN U OWOJIOTUH PAa3BUTHS, TEHETHUKU U CENEKIUH, OMOTEXHOJOTHH U CUHTETHUECKOMN
OMoNOTMM, TMAaJCOHTOJOTMH, OKOJOTMM); METOJAaMH  CaMOCTOSITENIbHOTO  IMPOBEICHUS
OMOJIOTHYECKUX HCCICIOBAaHUN B J1abopaTopuu M B IpHpone (HaONoJeHHe, H3MEepeHHe,
SKCIIEPUMEHT, MOJIETTUPOBAHUE);

OBJIaJiIcHUE OOYYaIOUUMUCS YMEHMSIMH: CaMOCTOSITENIbHO HaXOAWTh, aHAIU3UPOBATH U
UCTIOJIb30BaTh OMOJIOTUYECKYIO HH(POPMAIINIO; TIOJIb30BATHCS OMOJIOTNYECKON TEPMUHOIOTHEH U
CUMBOJIUKOW; yCTaHaBIUBaTh CBS3b MEXKIY pPa3BUTHEM OWOJOTHMH U  COIMAIBHO-
SKOHOMHMYECKUMU M SKOJIOTMUYECKUMH MpOoOJieMaMU YeJlIOBEYECTBA; OLEHUBATh IOCIEICTBUS



CBOEH JCATEIHPHOCTH 110 OTHOUIEHHUIO K OKpPYXalolled MPUPOTHON cpene, COOCTBEHHOMY
30POBBI0 W 3JI0POBBIO  OKPYKAIOIIMX JIFO/ACH; OOOCHOBBIBATH M COOJIOJATH MEpHI
npodMIaKTUKN WHPEKITMOHHBIX 3a00JIeBaHuil, MpaBUia MOBEACHUA B MPUPOAE U 0OecreueHus
0€30MacHOCTH COOCTBEHHOM >KU3HENEATEIbHOCTH B YPE3BbIYAWHBIX CUTYalUSX MPUPOIHOIO U
TEXHOTCHHOT'O XapakTepa; XapaKTepu30BaTh COBPEMEHHbIE Hay4dHble OTKPBITHUS B 001acTu
OuoJjoruu;

pasBUTHE Yy 00YYAIOLINXCSl MHTEIUIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B mpoliecce
3HAKOMCTBA C BBIJAIOMIMMHCS OTKPBITUSMH M COBPEMEHHBIMHU HCCIIEOBAaHHUSIMH B OHOJIOTHUH,
pelaeMbIMH €10 MpoOJIeMaMu, METOJ0JIOTHEel OHMOJIOrMYeCcKOro HCCIEeIOBaHusl, MPOBEICHUs
OKCIEPUMEHTAIBHBIX HCCIICOBAHUH, peIIeHusi OWONIOTHYECKUX 337134, MOJCIMPOBAHUS
OHMOJIOTHYECKUX 00BEKTOB U IPOIIECCOB;

BOCIIUTAHHUE Y OOYYarOIIMUXCSl LIEHHOCTHOTO OTHOIICHMs K JKUBOHW MPHUPOJE B LEIOM U K
OTIeNbHBIM €€ O0O0BbeKTaM U SBJICHUAM; (OpPMHpPOBAHHE SKOJIOTHYECKOH, TE€HETHUYECKON
IPaMOTHOCTH, OOIIEH KyJIbTyphl MOBEIEHHUS B TPUPOJAC; MHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHHMH;

npuoOpeTeHue 00y4arIUMUCA KOMIIETEHTHOCTH B PAllMOHAIBHOM MPUPOAOIOIB30BaHUN
(cobmroeHue TMpaBUJl TOBEJACHUS B TMPUPOJE, OXPaHbl BHUIOB, AIKOCHUCTEM, OHOChEpHI),
COXpaHEHHH COOCTBEHHOTO 3/I0POBBSI U 3/I0POBBSl OKPYKAIOMIMX JIOACH (COONIONEHHsST Mep
npoQUIaKTUKK  3a00JieBaHMM,  oOecrieueHre  O€30MaCHOCTH  KU3HENEATECIbHOCTH B
Ype3BBIYAMHBIX CUTYAIUSAX TPUPOJIHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE HCIIOIb30BaHUS
OMOJIOTMYEeCKUX 3HAHUN M YMEHUH B MOBCEITHEBHON KU3HHU;

CO3JlaHME YCJIOBMM JJii OCO3HAHHOIO BbIOOpa OOYYaAIOUIUMHCS WHIUBUIAYaTbHOU
0o0pa3oBaTeNbHON TPAaeKTOpUH, CHOCOOCTBYIOLIEH mocienymomeMy IpodhecCHOHATLHOMY
CaMOOIIPEJICIEHNIO, B COOTBETCTBUM C HWHAWBUAYAJIbHBIMH HHTEpECAMH U MOTPEOHOCTAMHU
pEeruoHa.

OOmiee ymuClIO YacoB, OTBEACHHBIX HAa H3Yy4eHHE OWOJIOTMM Ha YIIyOJE€HHOM YpOBHE
cpennero obmiero oOpasoBanmsi, coctaBisier 204 daca: B 10 kmacce — 102 gaca (3 yaca B
Hezento), B 11 kimacce — 102 gaca (3 vaca B Hezento).

OT10op oOpraHuM3alMOHHBIX (OpM, METOJOB M  CpeACTB OOyueHUs OMOJIOTUH
OCYIIECTBIISICTCS C YUETOM CIEIU(PHUKU €ro COJEpKaHWUsS W HANPaBICHHOCTH Ha MPOIOJDKCHHE
OHMOJIOTHYECKOTO 00pa3oBaHUsI B OPTaHM3ALMUSAX CPEAHETO MPO(PECCHOHATBHOTO W BBICIIETO
o0Opa3oBaHusl.

OO6s3aTenbHBIM YCIIOBHEM IpU OOy4YEHHWH OWOJIOTHMHM HA YIIyOJIEHHOM YpPOBHE SIBIISETCS
MpOBEJCHUE JAaOOpaTOPHBIX U MpakTH4eckuxX pabor. Takke ydacthe oOOydaOIMXCS B
BBIMTOJIHEHUH  TPOEKTHBIX W y4eOHO-HCCIIEJIOBATENILCKAX  paboT, TeMaThka KOTOPBIX
OTIpeNeNAeTCsl YYHUTEJeM Ha OCHOBE HMEIOIIMXCS MaTepHalIbHO-TEXHUYECKUX PECYpCOB U
MECTHBIX PUPOAHBIX YCIOBUH.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

CopepxaHue IPOrpaMMBbl, BBIICICHHOE  KYPCUBOM, HE BXOAUT B  IIPOBEPKY
rocyznapcTBeHHoU urorosoi arrecrauuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpeMeHHas O6uosiorus — KOMILJIEKCHas Hayka. KpaTkas vcropust pa3BuTHs OMOJIOTMH.
buonornyeckne Hayku M u3ydaemble UMHU NpoOiembl. DyHAaMeHTalbHbIE, NPHUKIATHBIE U
IIOUCKOBBIE HAYYHBIE UCCIIEI0OBaHMs B OMOJIOTHH.

3HadyeHne Ouojoruu B (HDOPMUPOBAHMHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, cBs3anHble ¢ Ouonormei. 3HaueHHWEe OHONIOTMHM B MPAKTHYECKON
JEATEIIBHOCTH  YEJIOBEKa: MEAMIIMHE, CEJIbCKOM XO34HCTBE, INPOMBIIUIEHHOCTH, OXPaHE
IIPUPOJIBIL.

JleMoOHCTpaL U

[Toptpersr: Apucrorens, Teodpact, K. Jlunnei, XK. b. Jlamapk, Y. apsun, Y. [apsei, I
Meunnens, B. W. Bepnanckuii, M. II. IlaBnos, . . Meunukos, H. . Basunos, H. B.
Tumodees-Pecosckuii, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubl u cxembl: «CBsI3p OMOJIOTUU C APYTMMHU HayKaMm», «CucTeMa OMOIOTHYECKHX
HayK».

Tema 2. /KuBble cucTeMbI H X H3y4YeHHE

JKuBble cuctembl Kak mpeaMer u3ydeHus onosnoruu. CBOMCTBA JKUBBIX CUCTEM: €UHCTBO
XUMHYECKOTO COCTaBa, ITUCKPETHOCTh U IIEJIOCTHOCTb, CIIOXXHOCTh U  YHOPSJOYEHHOCTH
CTPYKTYpbI,  OTKPBITOCTb, = CaMOOpPraHHW3alUsi, CaMOBOCIIPOM3BEIACHHE, Pa3APaXKUMOCTh,
W3MEHUYUBOCTb, POCT U Pa3BUTHE.

YPOBHM OpraHM3allMd JKUBBIX CHCTEM: MOJIEKYJIAPHBIM, KJIETOYHBIN, TKaHEBBIH,
OpraHNU3MEHHBIM, MONYJIIIHOHHO-BUIOBO, 9KOCHUCTEMHBIN (OMOreoneHOTUYECKHIA ),
o6uocoepnsiii. IIponeccsl, npoucxoasmue B KUBbIX cucTeMax. OCHOBHbIE NMPU3HAKH KHUBOTO.
Kuznp kak (opma cymecTBoBaHus Matepuu. Hayku, u3ydaroniue >KuBble CUCTEMBI Ha Pa3HbIX
YPOBHSIX OpPraHU3aLNH.

N3yuenune xuBbIX cucteM. Meroapl Ouonornyeckord Hayku. HaOmromenue, nsmepeHwue,
DKCIIEPUMEHT, CUCTeMarn3anus, MmeraaHanu3. lIoHsaTME O 3aBUCMMOM M HE3aBHUCHUMOU
nepeMeHHO#. [lnanupoBanue skcnepumenta. IlocranoBka u mpoBepka rumote3. Hynesas
runote3a. [IoHsaTHE BBIOOPKH U €€ JO0CTOBEepHOCTh. Pa3bpoc B Ononornyeckux gaHHbIx. OreHka
JIOCTOBEPHOCTH MOJIYYEHHBIX pe3yslbTaToB. [IpHunHbBI HCKaXXEHHUSI PE3yJIbTAaTOB HKCIIEPHUMEHTA.
ITonsiTHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanuu

Tabmuubl u cxembl: «OCHOBHbIE TPH3HAKU JKU3HW», «buonornyeckue CUCTEMBI»,
«CBoONCTBa )KMBON MaTepun», «Y pOBHHU OPTraHU3ALMH KUBOU NMPUPOIb», «CTpOeHNE )KUBOTHOM
KieTkn», «TxkaHm  KUBOTHBIX», «CHCTEMBI OpPraHOB  YEJIIOBEYECKOTO  OpPTraHHU3May,
«buoreonenos», «buocdepay, «MeToabl U3yUeHHUS KUBOH IPUPOIBD».

O6opynoBanue: 1abopaTropHOe 000pyIOBAHUE JIJIS TIPOBEACHUS HAOIOACHUN, N3MEPEHHUI,
JKCIIEPUMEHTOB.

IIpakTnueckass padora «licronp30BaHUE Pa3IUYHBIX METOJOB MPHU HM3YUYECHHH >KUBBIX
CUCTEM.

Tema 3. Buosnorus KjieTku



Knerka — cTpykTypHO-QYHKIMOHAIbHAS €IUHULA KUBOrO. VCTOpHS OTKpBITUS KJIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Ulneiinen, P. Bupxos).
OcCHOBHBIE TI0JIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOpUHU.

Metonbl MOJEKYISIpHOW M KJIETOYHOM OMOJIOTMH: MHUKPOCKONHA, Xpomarorpadus,
anekTpodopes3, MeTOJ MEuYeHbIX aTroMOB, AudQepeHnManTbHOe LEHTPU(YTUpoBaHUE,
KyJIbTUBUPOBAHUE KIETOK. M3yueHue (uUKCUPOBAHHLIX KiemoK. DIEKTPOHHAsT MHUKPOCKOIHSL.
Konghoxanvnas mukpockonus. Bumanvnoe (npusicuznennoe) usyuenue Kiemox.

JdemMoHcTpauMu

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

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOCKOm», «Mcropus
Pa3BUTHSI METO/I0B MUKPOCKOIIUN».

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIIPENapaThl PACTUTEIbHBIX, *KUBOTHBIX MU
OaKTepHaIbHBIX KJIETOK.

IIpakTuyeckas padora «/3ydyeHue METONOB KJIETOUHON Oumosioruu (Xpomarorpadusi,
atekrpodopes, nuddepennuanpaoe neHrpudyrupoanue, [TLP)».

Tema 4. XuMu4ecKasi Opranu3anms KJIeTKU

XHMMHYECKUH COCTAB KIETKU. Makpo-, MUKpO- U yJIbTPaMHUKpPOIEMEHTHL. Bona u e€ posb
KaK pacTBOPHUTENS, peareHTa, y4yacTHE€ B CTPYKTYPUPOBAaHUHM KIETKH, TEIUIOPETYJIALHUN.
MuHepasibHbIE BEIIECTBA KJIETKH, UX OHOJIOTHYeCcKasi pojib. Pob KaTHOHOB M aHMOHOB B KJIETKE.

Oprannyeckue BellecTBa KIETKU. buosornyeckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OeiakoBOM Moiyiekyinbl. IlepBuuHas cTpykTypa Oenka, menTHIHAs
CBs3b. BTOpWuHasA, TpeTuyHas, 4yeTBEpTHUHAs CTPYKTypbl. JleHatypamus. CoiicTBa O€NKOB.
Knaccudukanus 6enkos. buonornueckue GyHKIM 0enKkoB. [lpuonsi.

VYrneBoasl. MoHOcaxapuabl, AMCAXapHIbl, OJUrOcaxapuibl U monucaxapujsl. OOmumi
IUIaH CTPOEHUS U (U3MKO-XUMHUECKHE CBOICTBa yrieBoaoB. buonornyeckue ¢yHKuIUU
YTJIEBOJIOB.

Jlununpl.  TuppodunbHo-ruapodoOHBIe  cBoiicTBa.  Kiaccudukauusa — aunujaos.
Tpurnunepuasl, Gochoaunuibl, BOCKU, cTepouisl. buonornyeckue Gpynkunu aunuaos. O6mue
CBOWCTBAa OMOJIOTMYECKMX MeMOpaH — TeKy4decTb, CHOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIyIIPOHHUIIAEMOCTb.

Hyxneunoseie kucnotsl. JIHK u PHK. Crpoenne nyknemHoBeIx kucnot. Hykneotuusl.
[Mpuniun kommnementapHoctu. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas cnupaib.
Mecronaxoxaenue u 6nonorndeckue pynkunu JHK. Buasr PHK. @ynkunu PHK B kietke.

Ctpoenune monekyinsl AT®. Makposprudyeckue cBa3u B moiiekyine AT®. buosornyeckue
byakuun  AT®. BoccraHoBIeHHBIE TMEPEHOCUYMKH, UX (YHKIUU B KJIeTKe. [[pyeue
Hykneozuompugocgpamor  (HTD). CexBenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNRIMOMUKU, NPOMEOMUKU.

CrtpykrypHast Ouosiorus: OMOXUMHUYECKHEe U OMO(pU3MYECKHE HCCIEIOBAHMS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYypbl OuoMoiekyn. Modenupoeanue cmpykmypovl U @QYHKYui
buomonexkyn u ux komniekcos. KomnvromepHulii Ou3aun u opeanuiecKui cunmes 6UOMONEKY U
UX HenpUPOOHbIX AHALO208.

JleMoHCTpauMu

IToptpetst: JI. [Tonunr, [Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®@pankiun, ®. Caurep, C.
IIpy3unep.

[uarpammsl:  «PacnpenencHue XUMHUYECKHX JJIEMEHTOB B HEXKHMBOW  IIPUPOACY,
«Pacnipenenenne XUMAYECKUX JIEMEHTOB B )KMBOU ITPUPOLEY.



Tabmuuel u cxembl: «llepuoguyeckass TabmuIa XUMHUYECKHUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIbl BOABI», «BemectBa B cocTaBe opraHu3smMoB», «CTpoeHHE MOJIEKYNbI Oenkay,
«CTpyKTYypbl OETKOBOW MOJEKYNIbI», «CTpOeHHE MOJEKYN YrieBoaoB», «CTpoeHHEe MOJEKYI
nunuaoBy, «HykiienHOBbIE KUCIOTH», «CTpoeHue MONEKYIbl ATD.

O6opynoBaHue: XuMudeckas ocyzia 1 000py10BaHUE.

JlaGopaTopHnas pa6ora «OOHapyxeHHe OEJIKOB C ITOMOIIBIO KAUE€CTBEHHBIX PEaKIUil».

JlabopaTopnas pa6ora «lccnenoBaHne HyKIEMHOBBIX KUCIIOT, BBIJEIEHHBIX U3 KJIETOK
pa3IMYHBIX OPTaHU3MOB.

Tema 5. CtpoeHue n QyHKIUM KJIETKH

Tumbl KJIETOK: dyKapHOTHYECKass M IMpokapuoTuyeckas. CTpyKTypHO-(YHKIMOHAIbHBIC
00pa3oBaHus KJIETKH.

CrtpoeHue mnpokapuoTHueckoil kieTku. Kietoynas crenka OakTepuil u  apXeu.
OcoOeHHOCTH CcTpOeHUs TeTepoTpodHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MecTo u
pOJIb MPOKAPUOT B OMOLIEHO3AX.

Crpoenrie 1 (QyHKIIMOHHMPOBAHUE dYKapHOTHUECKOW KieTKH. [Imasmarndeckas memOpaHa
(mma3manemma). CTpykTypa IUIa3MaTuyeckoil MeMOpanbl. TpaHCIOPT BeHIECTB 4Yepes
MIa3MaTHYeCKyl0 MeMOpaHy: maccuBHBIA (quddys3us, obnery€énnas nuddQysus), aKTUBHBIN
(epBUYHBIA W BTOPUYHBIN aKkTUBHBIA TpaHcmopt). [lomymponumaemocts memOpansl. PaGora
HATPHUII-KaJIMEeBOr0 Hacoca. JHAOMUTO3: MUHOIUTO3, (paronnTo3. Dk3ouuTo3. Kinerounas creHka.
Crtpyktypa v QyHKIUHU KJIETOYHON CTEHKU pacTeHU, rprOoB.

[Mutomnazma. IluTo3onme. Ilutockener. JBwykeHue unurtomnazMbl. OpraHOMIbl KJIETKH.
OnHoMeMOpaHHbIE OpraHOUbl KIETKH: sHAoIasmaTruueckas cetb (JIIC), anmapar [Nonbaxwy,
JU30COMBI, UX CTpoeHHE W (YHKIUU. B3anMOCBS3b OAHOMEMOpPAaHHBIX OPraHOUIOB KIIETKH.
CrpoeHue TrpaHyIspHOTO peTuKynyma. Mexanusm nanpasnenus 6enxkoé ¢ OIIIC. Cunres
pactBopuMbIX ~ OenkoB. CHHTE3  KJIETOYHBIX  MeMOpaH. [Imankuit — (arpaHy’isipHBbIiL)
sHOIUIa3MaTHUeCcKuil peTukynyM. CekperopHas ¢yHkuus anmapata ['ombmxu. Moouguxayus
benxos 6 annapame I onvoocu. Copmupoexa benkos 6 annapame I onv0dcu. TpaHCTIOPT BENIECTB
B KJIeTKe. Bakyonu pactutenbHbIX KieTok. Kierounsiii cok. Typrop.

[TomyaBTOHOMHBIE OpraHOWABl KJIETKH: MUTOXOHAPHUH, IUIACTUABL. [Ipoucxoorcoenue
mumoxonoputi u naacmuod. Cumdbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GYHKIMM  MHUTOXOHApUH W 1iacTul. llepBuuHble, BTOpUYHBIE W CIOXHBIE IUIACTHIBI
(OTOCHHTE3UPYIOIUX JYKAapUOT. XJIOPOIUIACTBI, XPOMOIUIACTBI, JIEHKOMIACThl ~ BBICIIMX
pacTeHUN.

HememOpannbie opranous! kinetku CtpoeHue u (yHKIUU HEMEMOpPaHHBIX OpPraHOHMIO0B
KieTku. PubGocombl.  [lpomescymounvie uramenmol. MuxporiaMeHTbl. AKmuHo8bie
Mukpogunamenmsi. MBpIIEUHbIE KIETKU. AKMUHOBbIE KOMHOHEHMbl HEeMbIUEYHbIX KAEmOK.
MuxkpotpyOouku. Kietounsiii nentp. CrpoeHHe U JABWKEHHE JKTYTHKOB M PECHUYEK.
Muxkpotpy6ouku nuromiasmsl. Llentpuons. berku, accoyuuposanuvie ¢ MukpoguiameHmamu u
Mmuxpompyboukamu. Momopmwie benxu.

SAnpo. Obonouka gapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHHE U (DYHKIHH.
Snepubliii GenkoBbI MaTpuKC. [IpOoCTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HMHTEp(ha3HOM
anape. Jyxpomamun u 2emepoxpomamur. benku XpomMaThHa — TUCTOHBIL. J{uHamuxa s0epHouU
000n104KU 8 Mumose. foepHulil mpancnopm.

Knerounsie  BkiatoueHusi. CpaBHHUTEIbHAs  XapaKTEPUCTUKA  KIETOK  DYKApHOT
(pacTUTENBHOM, KUBOTHOM, TPUOHOI).

JeMoHCTpauMu



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

Tabmuubl u cxembl: «CTpoeHHE SYKapHOTHYECKOH KIETKH», «CTpoeHHe >KMBOTHOMN
KJIeTKN», «CTpOEHUE pacTUTENBbHON KiIeTKn», «CTpoeHre MUTOXOHAPUNY, «Snpo», «CtpoeHune
MPOKAPUOTUYECKOMN KIETKH.

O6opynoBaHue: CBETOBOM MHUKPOCKOIN, MHKPOIpENnapaTbl PacTUTEIbHBIX, >XHUBOTHBIX
KJIETOK, MUKPOIIPETIapaTbl 0aKTepUAIbHBIX KJIETOK.

JlabopaTopnasi paGora «l3yueHue cCTpoeHUs KIETOK pa3IMuHbIX OPraHU3MOBY.

IIpakTuyeckasi padora «l3yueHue CBONCTB KIIETOYHOU MEMOpaHBI.

JlabopaTopnas padora «/ccnenoBaHue mia3Moin3a U JEMIa3MOJIM3a B PaCTUTENbHBIX
KJIETKax.

IIpakTuyeckas padora «3yueHue IBUKEHUS UTOIJIA3Mbl B PACTUTEIBHBIX KIETKaX).

Tema 6. O0MeH BeleCTB U IPpeBpalleHHe JHEPIHH B KJIeTKe

ACCUMUIISIIINS U TUCCUMUISILIMSL — JIBE CTOPOHBI MeTabonu3ma. Tumbl 0OMEeHa BEIIEeCTB:
aBTOTpOGHBIK ®  TeTepoTpoHBIA. YdyacTHe Kuciopoga B  OOMEHHBIX  IpoIeccax.
OHepreruyeckoe obOecneueHue kierku: npespamieHue AT B 0OMEHHBIX Ipoleccax.
@DepMeHTAaTUBHBIM XapakTep peakluil KIeTOYHOro meradonusma. DepMeHThI, UX CTPOCHHE,
cBoiictBa W MexaHusMm geiictBus. Kodepmentsl. OTnnuus ¢(EepMEHTOB OT HEOPraHMYECKHX
KaTajau3aTopoB.  benku-akTUBaTOppl U OEIKU-UHTMOUTOpBHL.  3aBUCUMOCTb  CKOpPOCTHU
(epMEHTAaTUBHBIX PEAKIMI OT pa3Iu4HbIX (PAKTOPOB.

[lepBUUHBII CHHTE3 OpraHMYECKUX BeIIeCTB B KieTke. DoTocuHTe3. AHOKCU2eHHbIU U
oxcueenHvlll  pomocunmes y baxmepuu. Ceemocoduparoujue nueMeHmsvl U NUSMEHMbL
peaxkyuonnoz2o yenmpa. Ponp xmopomiactoB B mpouecce (orocuHTe3a. CBeToBas U TEMHOBas
dazpl. @omoovixanue, C3., Cs- u CAM-munvr pomocunmesa. TIpogyKTUBHOCTE (HOTOCHHTE3A.
BausiHue pa3nuuHbIX GakTOpOB Ha CKOPOCTh (POTOCHHTE3a. 3HaueHHe (POTOCHHTE3A.

XemocuHTe3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPHU(PHULIUPYIOIINE
OaxTepuu, Kene300aKTepuu, cepoOaKTepuu, BOJOPOIHbIE OaKTepuH. 3HAUEHNE XEMOCHHTE3A.

AHaspobHble opraHu3Mbl. Buasl OpoxkeHus. [IpoaykTsl OpoXeHHUs U UX HCIIOJIb30BaHUE
4eJI0BEKOM. AHa’pOOHBIE MHKPOOPTaHU3Mbl KaK OOBEKThl OMOTEXHOJOTMH U BO30yIUTENH
001e3HEeH.

AspoOHBIE OpraHW3Mbl. JTambl YHEPreTUYecKOro oOmeHa. [loaroToBUTENbHBIN STall.
['mukonu3 — 6eCKUCIOPOAHOE paCUIETNIEHUE TIIOKO3bI.

buonorunueckoe okuciaeHHue, U KIETOYHOE JbIXaHue. Poiib MUTOXOHIpUI B mpoleccax
O6uonornyeckoro okucieHus. Lluximdeckue peakuuu. OxuciaurenabHoe (GochopuimpoBaHHE.
Ouepeuss membpannozo epaouenma npomonos. Cumnmes ATD: paboma npomonnou ATD-
cunmasel. llpenMyiiectBa a’poOHOTO MyTH OOMEHa BEIIECTB IMEpe]  aHadPOOHBIM.
O} PeKTUBHOCTH SHEPTrETHIECKOTO 0OMEHa.

JleMoHCTpan U

[Toptpetsr: Ix. [Ipuctim, K. A. Tumupsses, C. H. Bunorpanckuit, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmumer 1 cxembl: «DOTOCUHTE3Y», «DHEpPreTHuecKuid oOMeH», «buocuHTE3 Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000pyA0BaHUE JUIsl IPUTOTOBIJICHUS TIOCTOSHHBIX U
BPEMEHHBIX MUKPOMPENapaToB.

JlaGopaTtopnas pabora «/3ydyeHue KaTaJIUTHYECKOW aKTUBHOCTH (EepMEHTOB (Ha
IpUMEpE aMHJIa3bl WK KaTaaasbl)».



JladbopaTtopnasi pab6ora «l3ydeHue (epMEHTAaTHBHOTO pACIICIUICHUS TIEPOKCHIA
BOJIOPOJia B PACTUTEJBHBIX U )KUBOTHBIX KJIETKaX».

JlaGopaTopHnas padora «CpaBHeHHE MPOLECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE TIPOLIECCOB OPOXKEHUS U JIBIXAHUSI.

Tema 7. HaciiencrBenHasi uHpopManus U peaju3amnus eé B KiIeTKe

Peakuuu marpuyHoro cunresa. [IpuHIMI KOMIUIEMEHTApPHOCTH B PEAKLUAX MATPUYHOIO
cuHTe3a. Peanmsanus HacnencTBeHHOM WHGopMauuu. |'eHeTWyeckwii KOJ, €ro CBOICTBa.
Tpanckpunuus — matpuudbli cuaTe3 PHK. [IpuHIMIBI TpaHCKPUINIIMK: KOMILJIEMEHTAPHOCTb,
AHTUIIAPAJUIETbHOCTh, aCUMMETPUYHOCTh. Cospeganue mampuunvix PHK 6 sykapuomuueckoii
kremxke. Hexooupyrowue PHK.

Tpaucusus u e€ arambl. Ydactue TpancnoptHeix PHK B GmocmHTese Oenka. YcioBus
O6uocunTe3a 6enka. KogupoBanue aMuHoKucioT. Ponbs pubocom B OuocuHTese Oenka.

Coepemenunvie npedcmasnenus o cmpoeHuu 2enog. OpraHuszaiys TeHoMa y MPOKapuoT U
9YKapHOT. Perymsanus akTHBHOCTH T€HOB y mpokapuoT. [umore3a omepona (®. XKaxo0, XK.
Mano). MonekynapHvle mexaHuzmvl dKcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
peaynayuu pabomwl 2ernos. Perynsius 0OMEHHBIX MpolieccoB B kiieTke. KieTounslii romeocTtas.

Bupychl — HeksleTouHble ()OPMBI KU3HU U OONMUTaTHbIe mapa3uThl. CTPOEHHE MPOCTHIX U
CIIOXHBIX BHPYCOB, PETPOBHPYCOB, OakrtepuodaroB. Kuzuennwiii yuxn [[HK-codepacawux
supycos, PHK-cooepocawux supycos, bakmepuogacos. Obpamuas mpanckpunyus, peeepmasa,
uHmezpasa.

Bupycuble 3a0oneBaHusi 4enoBeka, JKMBOTHbIX, pacrenuii. CIIMA, COVID-19,
COLIMAJIbHBIE U MEAUIIMHCKHE MTPOOIIEMBI.

Buoungpopmamura: unmeepayusi u anaausz dorvuux maccugog («bigdatay) cmpyxkmyphoix
buonoeuveckux OauHvix. Hanomexwonoeuu 6 oOuonoeuu u meouyuwe. Ilpoepammupyemvie
@yukyuu 6enxkos. Cnocobbi 0ocmasKu 1eKapcme.

JleMoOHCTpaLun

IToptpetsr: H. K. Konbuos, /1. . iBaHOBCKUI.

Tabmumet u cxembl:  «buocuHTes Oenka», «[eHeTmueckuii Kkoa», «Bupyce,
«baxTtepuodarm.

IIpakTuyeckas padora «Co3iaHue MOJIEIH BUPYCay.

Tema 8. J/KuzHeHHbIN HUKJI KJIETKH

Knerounslii numki, ero mepuonsl u perymsuus. Wutepdaza um muro3. OcobeHHOCTH
npolieccoB, nporekaroumx B uatepdase. I[loaroroska kierku k aenenuto. [IpecunreTnyeckuii
(TOCTMUTOTUYECKHI), CUHTETUYECKUH M TOCTCUHTETUYECKUH (MPEMUTOTUYECKHUI) MEPUOIbI
uHTEp(PAa3bl.

Marpuunenii  cunre3 JHK —  perumkanms. Ilpunnuner  perumkannn — JIHK:
KOMIJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBI  CHUHTE3, aHTUIAPAUIEIBHOCTh. MeXaHu3M
permukannu - JIHK.  Xpomocombl. Ctpoenne XxpomocoM. TemoMepel W TeloMmepasa.
XpOMOCOMHBIIT HA0Op KJIETKHM — KapUOTHUIl. JIMIIOWIHBIA M TaryiouJHBIA HAOOPHI XPOMOCOM.
['omosiornynbie XpoMOCcoMBI. [1010BbIE XPOMOCOMBI.

Jenenne kinerkn — muro3. CTaguum MHUTO3a U NPOUCXOJSALIME B HUX IPOLECCHL. THIIBI
muto3a. Kaproknnes u nutoknHes. buonornueckoe 3HaueHrE MUTO3a.

Perymsmuss mMuToTHueckoro nukia kieTku. [Iporpammupyemasi kierouHas rubenb —
arornTo3s.



Knerounoe siapo, XxpoMocombl, GyHKIIMOHATIbHAS TeHOMUKA. Mexanuzmvl npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kniemkay — buoungopmamuvecxkue
Mooenu YHKYUOHUPOBAHUS KILeMKU.

JdemoHcTpauMu

Tabmunpl u cxembl: «Ku3HEHHBI HUKI KIETKW», «Muto3», «CTpoeHHE XpOMOCOMY,
«Permmukanus JJTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOIN, MHUKpoIpenaparsl: «MHTO3 B KJIETKax KOpellKa
JTyKay.

JlaGoparopHas padora «/3yueHre XpoMOCOM Ha TOTOBBIX MUKpOITpENapaTaxy.

JlabopaTopnas pa6ora «HaOmroneHne MuTO3a B KIETKAaX KOHUMKA KOpEIIKa Jiyka (Ha
TOTOBBIX MUKPOIpENapaTax ).

Tema 9. Ctpoenne n GyHKIIUM OPraHU3MOB

buonornueckoe  pasHooOpazue  opraHu3moB.  OJHOKJIETOYHBIE, KOJOHHUAIbHEIE,
MHOTOKJIETOYHbIE OPTaHU3MBbI.

Oco0eHHOCTH CTPOEHUS U KUZHEAESATEIbHOCTH OJHOKIETOYHBIX OpraHu3moB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIH, Ipyrue NpoTUcTsl. KojgoHuanbHbIe
OpraHU3MBI.

B3anMocCBsI3b 4acTel MHOTOKJIETOYHOIO OpraHu3Ma. TKaHH, OpraHbl U CUCTEMBI OPraHOB.
Opranusm Kak enuHoe 1eioe. 'omeocras.

Tkanu pacrenuit. Tumel pacTUTENBHBIX TKaHe: oOpazoBaTenbHAs, MOKPOBHAS,
MPOBOJINIAs, OCHOBHAsA, MexaHnueckasd. OcoOOEHHOCTH CTpoeHUs, PYHKUUNA W PacHOIOKEHUS
TKaHEN B OpraHax pacTEHHM.

TkaHu JKUBOTHBIX M  4Ye€JOBeKa. THUNBI JKUBOTHBIX TKaHEW: dIUTETHATbHA,
COEMHUTENbHAsA, MbllleuHas, HepBHass. OCOOCHHOCTH CTPOEHUs, (PYHKIMHA U PaCHOTIOKEHUS
TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKa.

Opranbl. BereratuBHbie U reHEpPaTUBHBIE OpraHbl pacTeHnil. OpraHbl U CUCTEMBI OPraHOB
YKUBOTHBIX U 4yenoBeka. DyHKIMK OpraHOB U CUCTEM OPraHOB.

Omnopa Tena opranusmoB. Kapkac pacrenmilt. Ckenersl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapykHbIl U BHyTpeHHMI ckeneT. CTpoeHUe U TUIIbl COeAMHEHUS
KOCTEH.

JIBwxkeHue opraHu3MoB. JIBWKEHHE OJHOKJIETOYHBIX OpPraHU3MOB: aMEOOHIHOE,
JKTYTUKOBO€, pEeCHUYHOe. J[IBM)K€HHE MHOTOKJIETOYHBIX pACTEHUH: TPOMU3Mbl M HACTHUH.
JIBuKeHre MHOTOKJIIETOYHBIX JKUBOTHBIX M U€JIOBEKAa: MbIlIeuHas cucrema. Pednexc. CkeneTHbie
MBIIIIIBI U UX padoTa.

[Tutanue opranusmos. IloriomieHre BoAbl, YIIEKUCIOrO Ta3a U MUHEPAIbHBIX BEIIECTB
pacteHusiMu. [luTanue >KUBOTHBIX. BHYTpPUIIONOCTHOE W BHYTPUKIETOYHOE MHIIEBapEHHUE.
[luraHre NMO3BOHOYHBIX XUBOTHBIX. OTAENbI MUIIEBAPUTEIBHOTO TpakTa. llumeBapuTenbHbIe
xene3bl. [IuieBapurenbHas cucTeMa 4eloBeKa.

Hpixanue opranu3MoB. [[pixanne pactenuid. J{prxanue >kuBOTHBIX. Juddy3ust Ta3oB yepes
MOBEPXHOCTh KIETKU. KokHOe nbixaHue. JlpIxarenbHas MOBEpXHOCTh. JKabepHoe U JErodHoe
IbIxaHue. JIpIxaHue TO3BOHOYHBIX »UBOTHBIX M YEJOBEKAa. OBOJIOLMOHHOE YCIOXHEHUE
CTPOCHHMs JETKUX ITO3BOHOYHBIX >KMBOTHBIX. JlpIXarenpHas cUCTEMa YeloBeka. MexaHusm
BEHTWISILIMM JIETKUX Y NTUI U MIIEKONUTaoImuX. Perynsanus apixanus. [{pixarenbHble 00bEMBI.

Tpa"cnopr BeleCTB y OPraHU3MOB. TpaHCIOPTHBIE CUCTEMBbI pacTeHui. TpaHcmopt
BEUIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u €€ opranbl. KpoBeHocHas cucrema
MTO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. (Cepane, KpPOBEHOCHBIE COCYyAbl M KpoBb. Kpyru



KpOBOOOpaIieHus..  OBOJIIOLIMOHHBIE  YCIOXHEHHMSI  CTPOCHHS  KPOBEHOCHOM  CHCTEMBI
II03BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ peryasnus.

Boinenenne y opranusmoB. Beigenenue y pacreHuil. BplaeneHue 'y KUBOTHBIX.
Cokpatutenbuble Bakyonau. Opranbsl BbiaeneHusa. DuibTpanusi, cekpenuss U oOpaTHoe
BCAChIBAaHHE KaK MEXaHU3Mbl pabOThl OPraHoB BbiAeNeHus1. CBs3b MOJOCTU Tejla ¢ KPOBEHOCHOM
Y BBIICTUTEIBHOM cUCTEMaMU. BpineneHrne y MmO3BOHOYHBIX XKMBOTHBIX M dYesioBeka. [loukwu.
Crpoenue u pyHkunonupoBanue Heppona. O6pazoBaHre MOYH y YETIOBEKA.

3amuTa y OpraHu3MoB. 3alldTa y OJHOKJIETOYHBIX OopraHu3MoB. Cropbl OakTepuil u
IUCTHI TPOCTEHIINX. 3alllMTa Y MHOTOKJIETOUHBIX pacTeHui. Kytukyna. CpencrBa macCUBHOM U
XAMHUYECKOM 3a1uThl. DUTOHIUIBI.

3amura y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M MX TIPOM3BOAHBIC. 3alllUTa OpraHu3Ma
or Oone3nedl. MMmyHnHas cucrema uenoBeka. KileTOuHBII W TyMOpalbHBII HWMMYHHUTET.
Bpoxnéuuslii u  npuOOpeTéHHBI  cnenuduueckuii UMMYHUTET. Teopus KIOHAJIbHO-
cenexktuBHoro nmmyHnurera (I1. Opmux, ®. M. Bepner, C. Tonerasa). BocnanurenbHbie OTBETHI
opranu3MoB. PoJib BpoXIEHHOTO UMMYHHUTETA B PA3BUTHUU CUCTEMHBIX 3a00J1€BaHUN.

Pa3apaxxuMocTe M perynsuuss y OpraHu3moB. PazipakumMocTb y OJHOKJIETOYHBIX
opranu3moB. Takcucel. Pazgpaxxumocts U peryisiuus y pacteHuil. PocToBbie BeliecTBa M MX
3HAYECHHUE.

HepBHas cucrema u peduieKTopHAs peryisiius y >KHBOTHBIX. HepBHas cuctema u eé
OTZEJbl. DBOJIIOIMOHHOE YCJIOKHEHUE CTPOCHUSI HEPBHOM CHCTEMBbl y KMBOTHBIX. OTaensl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX XUBOTHBIX. Pednekc u pednexkropnas nyra. bezycrnoBHbie u
YCJIOBHBIE PEIIEKCHI.

['yMopasibHast perynsmusi W SHIAOKPUHHAS CHUCTEMa >KMUBOTHBIX W 4YesoBeka. JKeresbl
DHJIOKPUHHOM CHCTEMBI M HX TOpPMOHBI. JleicTBUE TOpMOHOB. B3anMMOCBA3b HEPBHOU W
SHAOKPUHHOU cucTteM. [ umoranamo-runoduzapHas cucrema.

JleMoOHCTpaLun

IToptper: U. I1. ITaBnoB.

Tabmuiel U cxeMbl: «OTHOKIETOYHBIE BOAOPOCIHNY», «MHOTOKIETOUHBIE BOJOPOCINY,
«bakrepun», «lIpocreitmue», «Opranbl LBETKOBBIX pacTeHUi», «CHCTEMBbI OpPraHoB
MO3BOHOYHBIX JKUBOTHBIX», «BHYTpEHHEe CTpPOCHHME HACEKOMBbIX», «TKaHU pacTeHHUII»,
«KopueBsie cuctembr», «Ctpoenue ctebmnsn», «CTpoeHHe IJHMCTOBOM TIIACTUHKMY, «TkaHu
JKUBOTHBIX», «Ckener 4yenoBekay, «llumieBapurenbHas cucreMa», «KpoBeHOCHas cucTeMay,
«/prxarenbHass  cucrema», «HepBHas cucrema», «Koxa», «MpbllleyHass CHUCTEMay,
«BbraenurenbHas cucremay, «JHIOKpUHHAsA cucTeMay, «CTpoeHue MbIIbD, «MMMyHUTETY,
«KumeunomnonoctHpie», «CxeMa MUTaHus pacTeHHi», «KpOBEHOCHBIE CUCTEMBI MO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue MmiaHapumny», «BHyTpeHHee CTpOeHHE A0KIEBOTO
yepBsa», «HepBHas cucrema pwid», «HepBHas cuctrema narymku», «HepBHas cucrema
npecMbIKatomuxcs», «HepBHas cucrtema nTuny, «HepBHas cucTeMa MICKOTHTAIONTUX)Y,
«HepBHas cuctema yenoBekay», «Peduexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKPOIPENapaThl OJHOKJIETOYHBIX OPTraHU3MOB,
MUKpOIpenaparsl TKaHeH, paKOBUHBI MOJUTIOCKOB, KOJUIEKIIMM HACEKOMBIX, UTJIOKOXKUX, KUBbBIC
9K3EMIUIAPhl KOMHATHBIX pacTeHU, TepOapuu pacTeHUN pa3HbIX OTAENIOB, BJIa)KHbIE IperapaThl
’KUBOTHBIX, CKEJIEThl TTO3BOHOYHBIX, KOJJIEKIIUU OECIIO3BOHOYHBIX )KMUBOTHBIX, CKEJIET YeNIOBEKa,
o0opysoBaHue HJs JEMOHCTpPAIMM TMOYBEHHOTO U BO3AYIIHOTO TIMTAHUS PACTCHUH,
pacuierieHus Kpaxmasa M OelkoB Tmoj JeiicTtBueM (epMeHTOB, 00OpyIOBaHUE IS



JIEMOHCTPALIMH OIBITOB IO U3MEPEHUIO )KM3HEHHON €MKOCTH JIETKUX, MEXaHU3Ma JbIXaTeIbHbIX
JBUKEHUM, MOJIETN I'OJIOBHOTO MO3Ta Pa3IMYHbIX KUBOTHbIX.

JlabopaTopHas padora «/3yueHue TkaHel pacTeHHI.

JlaGoparopHas padora «/3yueHre TKaHel JKUBOTHBIX).

JlaGoparopnas padora «/3yyeHrne opraHoB IBETKOBOT'O PAaCTEHUSI.

Tema 10. Pa3MHoOKeHHe 1 pa3BUTHE OPTAaHNU3MOB

®opMbl pa3MHOXKEHHUSI OPTaHU3MOB: OecIionoe (BKJII0Yasi BEreTaTUBHOE) U 110JIoBoe. Buibl
0ecro0ro pa3MHOKEHUS: TIOYKOBaHUE, CIIOPYJIALMS, (pparMeHTalus, KIOHHPOBAaHHUE.

[TonoBoe pasmuHoxkeHnue. IlonoBele kieTkH, unu ramerel. Meiio3. Cranguu Meiosa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bruonorndeckuid CMbICI MeH03a U II0JIOBOTO
npouecca. Melo3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe  pa3Buthe. lameroreHe3 'y JKUBOTHbIX. [lonoBble — Keme3bl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KieTOK. CrepmaroreHe3 u ooreHe3. CTpoeHHE MOJIOBBIX
KJIETOK.

OmnogoTBOpeHHE U AMOPUOHAIBHOE Pa3BUTHE >KUBOTHBIX. CrOCOOBI OIIOOTBOPEHUS:
HapyKHoe, BHyTpeHHee. [lapTeHorenes.

WuauBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTeHe3). DMOPHUOIOTHS — HayKa O Pa3BUTHU
opranusMoB. Mopgoeenes — 00Ha u3 enaguwvix npoodrem ambpuonocuu. Konyenyus mopghocernos
u mooenu mopghocenesa. Ctaauu >MOPHOTEHE3a KUBOTHBIX (Ha MpUMeEpe JATYIIKH). J[pobnenue.
Tunsl apobnenus. [emepmunuposanunoe u Hedepmunuposannoe opodrenue. bracmyna, munol
onacmyn. OcobeHHOCTH APOOIEHUsT MIIEKOMUTAIOMUX. 3apOJbIIIEBbIC JIUCTKU (TaCTPYJISALMS).
3aknajKka OpPraHOB W TKaHEW W3 3apOJBIINIEBBIX JHUCTKOB. B3anMmHOe BiIMsSHUE YacTen
pa3BUBAIOIIETOCS  3apojibliia  (3MOpUOHANbHAS WHAYKIWSA). 3akiagka IulaHa CTPOCHHS
JKUBOTHOTO KakK pe3ynbTaT HepapXUUYeCKHX B3aMMOJEWCTBUI reHOB. BiusHue Ha
AMOPHOHAIBHOE PAa3BUTHE PA3IMYHBIX (DAKTOPOB OKPYKAIOLIEH CPEIbl.

Poct u pasButue xuBoTHbIX. IlocTamOpuoHanbHbI nepuon. IlpsmMoe u Hempsimoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M TMO3BOHOYHBIX >KHBOTHBIX.
bronoruueckoe 3HaueHUe MPSIMOrO0 M HENPSMOrO Pa3BUTHUSA, UX PACHPOCTPAHEHUE B IPHUPOJE.
Tunbel pocta >KUBOTHBIX. @akTOpbl PETYNSIMUM POCTAa KUBOTHBIX U yenoBeka. Craauu
MOCTAIMOPHUOHAIBHOTO DPa3BUTHS y KUBOTHBIX M yesnoBeka. [lepuojibl OHTOreHe3a 4YelloBeKa.
Crapenue U cMepTh Kak OMOJIOrMYecKHe MPOLECCHI.

PasmHoxenue u pasButue pacteHuil. ['amerodur m crnopodur. Melo3 B KU3HEHHOM
nukie pacreHuil. OOpa3zoBaHMe cmop B Imporecce Meioza. ['ameToreHes y pacTeHMH.
OII0og0TBOPEHNE H Pa3BUTHE PACTUTEIBHBIX OpPraHuM3MOB. JIBOWHOE OIJIOJOTBOPEHHUE Y
[[BETKOBBIX pacTeHuil. OOpa3zoBaHHe U pa3BUTHE CEMEHHU.

MexaHu3MBbI pEryIsiiui OHTOTE€HE3a Y PACTEHHI U )KUBOTHBIX.

JleMoHCTpan U

IToptpetsr: C. I'. HaBammn, X. [lIneman.

Tabmuupl u cxembl: «BereraTuBHOEe pazMHOKeHUE», «TUIBI OECHOIOro pa3MHOKEHUS,
«Pa3MHOXEHHE XJaMHJIOMOHANbDy, «Pa3MHOXKEeHUE »HBIJIEHB», «Pa3MHOXKEHHE THUAPBIY,
«Meitoz», «Xpomocombl», «['amerorenes3», «CTpoeHHE SHULEKIETKH U CIEPMATO30HAa,
«OcHOBHBIE cTaauu OHTOreHe3a», «lIpsiMoe m Hempsmoe pa3BUTHE», «Pa3BUTHE MaliCKOro
Kyka», «Pa3Butue capanum», «Pa3Butue JISITYIIKW», «J|BOMHOE OIIOJOTBOPEHUE Y IIBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOIOJBHBIX M JABYIOJBbHBIX pacTeHUN», «KU3HEHHBIN UK
MOpPCKOM  KamycTel», <«JKM3HEHHBIM LUKI MXa», <OKHW3HEHHBIH LMK IANOpOTHUKAY,
«KU3HEHHEIN IUKJI COCHED.



OOGopynoBaHHue: CBETOBOW MHUKPOCKOI, MUKPOIIpENapaThl SUIEKJIECTOK U CIIEPMaTO30U/ 0B,
Mojienb «L{uKIT pa3BUTHS JATYLIKI».

JlabopaTtopnass paGora «lI3yueHue CTPOEHMSI TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTuyeckass padora «BbIsiBIIeHHE NPU3HAKOB CXOJCTBA 3apOAbILIECH MO3BOHOYHBIX
YKUBOTHBIX.

JlabopaTopnasi pabora «CTpoeHnEe OpraHoB Pa3MHOKEHUS BBICIIUX PACTEHUI».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U UI3MEHYMBOCTH OPraHM3MOB

Hcropusi cTaHOBIIGHUS W Pa3BUTHS TeHETUKM Kak Hayku. PaGortel I'. Mengpens, I'. ne
@®puza, T. Moprana. Poib oTeuecTBeHHBIX Yu€HBIX B pa3BuUTHM reHetuku. Paboter H. K.
Konsosa, H. U. BaBunosa, A. H. benosepckoro, I'. 1. Kapneuenko, FO. A. ®ununuenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHbIE T€HETUYECKUE MOHATHUS U CUMBOJIbL. ['OMOJIOTHYHBIE XPOMOCOMBI, AJJIEJIbHbIE
IeHbl, aJbTEPHATUBHbIC IPU3HAKH, JIOMHHAHTHBI M PELECCUBHBIA NPU3HAK, TOMO3MUIOTA,
TeTepO3UroTa, YMCTast JIMHUS, THOPUABI, reHOTHN, (QeHotur. OCHOBHBIE METOJbl TC€HETHUKU:
TUOPUAO0IOTHYECKHM, IUTOTOTUYECKHI, MOJIEKYIISIPHO-TE€HETUYECKHI.

JdeMoHcTpannn

IToptpetsr: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Konsnios, H. M. Baswiios, A. H.
benozepckwii, I'. 1. Kaprieuenko, 0. A. ®ununuenko, H. B. Tumodeer-PecoBckwuii.

Tabmuie! U cxeMbl: «MeTOoIbI TeHETUKIY, «CXEMBbI CKpEIIBaHU.

JlaGopaTopHas pa6ora «/[po3oduia kak 00BEKT FTeHETUUECKUX UCCIIEI0OBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpemuBanue. IlepBbiii 3akoH MeHaens — 3aKoH €IMHOOOpPa3Hs
ruOpusioB nepBoro nokojeHus. IIpaBuno gomuHupoBaHus. Bropoil 3akoH MeHznens — 3aKkoH
pacuienieHus npu3Hakos. L{uTomoruueckue 0CHOBBI MOHOTHOPUAHOTO CKpeluBaHus. [ unoresza
YUCTOTHI FaMeT.

AHanuzupytomiee  ckpemuBaHue.  [IpoMexyTouHbIi  XapakTep  HaclleJJOBAHMUS.
Pacmiennienne npu3HakoB MIPpU HETIOJIHOM JIOMUHUPOBaHUH.

Jurubpunnoe ckpemmuBaHue. TpeTuil 3akoH MeHzens — 3aKOH HE3aBHCHMOTO
HacJIeJOBaHMsI MPU3HAKOB. [{uTonornueckrie 0OCHOBBI AUTMOPUTHOTO CKPELIMBAHUS.

CueruieHHoe HacnenoBanue npu3HakoB. Padoter T. Moprana. CuerieHHOe HacIeI0BaHNE
T€HOB, HAapYIIEHNUE CLEIUIEHNUS MEX 1y F'eHaMu. XpOMOCOMHas TEOpUsl HaCIEeICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OINpPEAEIEHUS Iosla. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbId MoJ. ['eHeTmdeckas CTPYKTypa IOJOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CLHEIIEHHBIX C TIOJIOM.

I'enotun kak uenoctHas cucrema. [lneforponus — MHOKECTBEHHOE JIECHCTBHE TI€HA.
MHoO€eCTBEHHBIM ayuienu3M. B3aumoneicTBue HeaIeNbHBIX T'eHOB. KoMIieMeHTapHOCTb.
Onwucra3s. [Tomnmepns.

I'eHeTMYECKMIT KOHTPOJb PA3BUTHS PACTEHUM, J>KMBOTHBIX M 4YEJIOBEKa, a TaKxke
(U3MOTIOTMUECKUX TMPOIECCOB, TNOBEACHHS W KOTHUTUBHBIX (yHKUuH. ['eHermueckue
MEXaHU3Mbl CUMOHMOT€HEe3a, MEXaHU3MBbl B3aUMOJACUCTBUS «XO3SIMH — MapasuT» U «XO35SUH —
MuKpoOnom». ['eHeTHuecKre acreKThl KOHTPOJIS U U3MEHEHUS HacjeICTBEHHON nH(popMaluu B
MTOKOJIEHUSIX KJIETOK M OPraHU3MOB.

JleMoOHCTpanuu

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



Tabmumpl u cxemsl: «[lepBbiii 1 BTOpOM 3akoHBI MeHaens», «Tpetuit 3akoH MeHuemns»,
«Ananuzupymoliee ckpelupanuey, «Hemnonnoe nomuaupoBanue», «ClemnieHHOE HAaclleJOBaHUE
MPHU3HAKOB y Apo30d by, «I eHeTnka monay, «Kapuorumn yenoekay, «Kapruotun apo30Quiis,
«Kapuorun ntuis», « MHOXKECTBEHHBIN ajienn3M», «B3anMoneincTere reHoBy.

O6opynoBaHue: MOAENb AJsl JIEMOHCTPAllMU 3aKOHOB €IMHO0Opa3usi rTHOPUAOB MEPBOrO
MOKOJICHHSI M PACUIEIUIEHUs] MPU3HAKOB, MOJEIb JJISI JEMOHCTPALlMM 3aKOHA HE3aBUCUMOIO
HACJICIOBAHUS IPU3HAKOB, MOJEIIb [l IEMOHCTPAlMU CUEIUICHHOTO HACJIEIOBAHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/po3zodunar.

IIpakTuyeckas padora «l3ydyeHue pe3ynbTaTOB MOHOTMOPUIHOTO CKPEIIMBAHUS Y
JIPO30(UITBD».

IIpakTuyeckass padora «/3ydyeHue pe3yabTaTOB IUTHOPHAHOTO CKPEUIUBAHUS Y
JIPO30(UITBIY.

Tema 13. 3akoHOMEepPHOCTH U3MEHYNBOCTH

BsanmopneiictBue reHotuna u cpeabl npu (opmMupoBaHHH (GEeHOTHNA. V3MEHUYUBOCTH
npu3HakoB. KauecTBeHHbIE W  KOJWYECTBEHHBIE TpPHU3HAKU. BUIbl  HM3MEHYMBOCTH:
HEHACJIEJACTBEHHAs U HACJIEICTBEHHASI.

MonudukanronHass U3MEHUYMBOCTb. Ponb cpeabl B (OpMUPOBAaHUM MOIUGUKAIMOHHON
u3MeHunBoctu. Hopma peakuuu npusHaka. BapuanunonHsll psjn ¥ BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHONH H3MEHYHMBOCTH.

I'enoTunuueckass u3MeHYMBOCTh. (CBOWCTBA TE€HOTUIIMYECKOW M3MEHUYMBOCTH. Bubl
TeHOTUITUYECKOW N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.

KomOuHaTtuBHas M13MEHUYMBOCTh. Mei03 U MOJIOBOM MPOIECC — OCHOBA KOMOWHATHBHOM
W3MEHYUBOCTH. POJIb KOMOMHATHBHON U3MEHUYMBOCTU B CO3J]JaHUU T€HETUYECKOTO Pa3HOOOpa3us
B [Ipe/iesiax OJIHOTO BH/IA.

MyTtanmoHHas W3MEHYMBOCTb. BHIBI MyTanuii: TE€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYIMPOBAaHHBIE MYTallUH. SIAepHBIE M IUTOIUIA3MATHYECKHUE MYTaIlUH.
Comaruueckre W MOJOBble MyTanuu. [[pUYMHBI BOSHUKHOBEHHS MyTanuil. MyTrareHel U HX
BIIMSIHME HA OpPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAlMOHHOTO Mpolecca. 3aKOH FOMOJOTHYECKHX
psnoB B HacneacTBeHHOW wu3MeHunBoctu (H.M. BaBunoB). BHesnepHas W3MEHUHMBOCTH U
HACJIEICTBEHHOCTb.

Onueenemuxa u >NUSEHOMUKA, DPOJb INULEHEeMUYECKUX (PaKkmopo8 6 HACIe008aHuu U
UBMEHYUBOCIU PEHOMUNUYECKUX NPUSHAKO ) OP2AHUZMOB.

JleMoOHCTpanun

IToptpetsr: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.

Tabmumpl u cxembl: «Bunmbl u3meHumBOCTHY, «MoOmU(UKAIMOHHAS HN3MEHYHBOCTHY,
«KoMmOuHaTUBHAsT ~ M3MEHYHMBOCTH»,  «Meio3y»,  «OminogorBoperue»,  «[ eHeTndyeckue
3a00JIeBaHUS YeIIOBEKay, «BUIbl MyTammii.

OOGopynoBaHue: >KHBbIE W TepOapHbIE HK3EMIUISIPhl KOMHATHBIX PACTEHUU, PHUCYHKH
(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlabopaTopnasi padora «McciaemoBaHuE —3aKOHOMEPHOCTEH  MOAU(DUKAIIMOHHOMA
n3MeH4UBOCTH. [IocTpoeHre BaprallMOHHOIO psiia U BapUALMOHHON KPUBOW.

IIpakTuyeckasi padora «Mytanuu y 1po30Q sl (Ha TOTOBBIX MUKPOITpEapaTax).

Tema 14. I'eHeTHKA YeJI0BeKa

Kapuotun uenoBexka. MexayHapoaHasi MporpaMma HUCCIEIOBAHHMS T'€HOMa YeJIOBEKa.
MeTobl U3YYEeHUS TEHETUKH YETIOBEKAa: T€HEAIOTMUECKU, ONMM3HEIOBBIN, [UTOTCHETHICCKHIA,
MONYJIALUOHHO-CTATUCTUYECKUH, MOJIEKYJIsIpHO-reHeTnYeckuii. COBpPEMEHHOE OIpe/esieHne



TE€HOTHIA: IOJIHOT€HOMHOE CEKBEHUPOBAHNE, TEHOTUIIUPOBAHUE, B TOM yucie ¢ nomoiubto [TIP-
anaymza. HacnencrBennsie 3a00sieBanus yenoBeka. [ eHHbIE B XPOMOCOMHBIEC OOJIE3HH YEIIOBEKA.
bone3nun ¢ HacneaCTBEHHOM MPEApacloIOKEHHOCThI0. 3HAUYEHHUE MEAMIIMHCKONW TE€HETUKH B
NPEIOTBPALICHUH M JICUCHUU TeHETUYECKUX 3a00JieBaHUI dYeloBeka. MeauKo-TeHeTH4ecKoe
KOHCYJIbTHpOBaHHE. CTBOIOBBIE KIETKU. [IOHATHE «T€HETUYECKOT0 Ipy3a». DTHUYECKUE aCIEKThI
WCCJICIOBAHMI B 00JIACTH PEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enerndeckue (HakTOPHI MOBBIMICHHOW YYBCTBUTEIHHOCTH YEJIOBEKAa K (PH3UUYECKOMY U
XMMUYECKOMY 3arpsA3HEHUIO OKpYKawlled cpeasl. l'eHeTnueckas MNpeapacroiaokKeHHOCTh
YEJIOBEKa K MMaTOJOTUSIM.

JleMoOHCTpaL U

Tabmumer u cxembl: «Kapuotum denoBekay, «MeToabl M3YUYCHHS] TCHETUKH YEIOBEKAy,
«["eneTnueckue 3a001€BaHUS YEIOBEKAY.

IpakTnyeckas padora «CocTaBieHHUE U aHATIU3 POJOCIOBHOIN».

Tema 15. Cenexuusi opraHu3MoB

JlomecTukanus U cenekuus. 3apoXkAEeHUE CEeJIeKIMM U JoMecTukauuu. Yuenue H. .
Bapunosa o LleHTpax mpoucxoIeHus 1 MHOrooOpa3usi KyJlIbTYPHBIX pacTeHuil. Ponb cenexiuu
B CO3/JJaHMM COpPTOB pacTeHUM U MOpoa KUBOTHbIX. CopT, mopoja, MTaMM. 3aKOH
TOMOJIOTUYECKUX PSAOB B HAcIeACTBEHHON m3MeHunBoct H. WM. BaBuiioBa, ero 3HaueHue mjist
CEJIEKIIMOHHOM paboTHI.

MeTtopl cenekiMoHHOM paboThl. MIcKyccTBeHHBIN OTOOP: MacCOBBIN U MHIMBUYaIbHBIMN.
Otanbl KOMOWHAIIMOHHON cenekiuu. VcnbiTanue npousBoautenei mo motomctBy. OTOOp MmO
TEHOTHITY C MIOMOIIBIO OIEHKH (PeHOTHIA TOTOMCTBA M OTOOP IO T€HOTHUITY C TIOMOIIbIO aHATN3a
JHK.

HckycCcTBEeHHBIH MyTareHe3 Kak METOJ] CENEKIHOHHOW paboThl. PamuanmoHHBIN U
XUMHUYECKH MyTareHe3 KaK MCTOYHMK MYyTallMid y KyJIbTYpHbIX (OpPM OpraHu3MOB.
Hcnonp30BaHWe T€HOMHOTO pENAKTUPOBaHMUS M MeToAoB pekoMOuHaHTHbIX JIHK s
MOJTYYEHHS UCXOAHOTO MaTepralia JIJIsl CEEKIUH.

[Tonyuenne monumuonnoB. BHyTpuBuaoBas rTuOpuan3anus. bBIM3KOPOICTBEHHOE
CKpelluBaHue, Wi UHOpUIUHT. HepoacTBeHHOE CKpelllMBaHue, Wi ayTopuauHr. ['eteposuc u
ero mpuyuHbl. Mcnonp3oBanue reTepo3rca B cenekiuu. OtmanéHHas TruOpuaU3aIus.
[Ipeononenne Oecruioausi MEXKBHIOBBIX THOpUIOB. JlOCTHMIXKEHUS CENEKIIMH pacTeHUH U
JKUBOTHBIX. «3€1EHAsI peGONIOYULY.

CoxpaHeHHEe U U3YYECHHE T'€HETHYECKUX PECypCOB KYJIbTYPHBIX PACTEHHM M HMX JUKHUX
poauuei sl CO3/IaHMsI HOBBIX COPTOB U TMOPHUIOB CEIIbCKOXO3SIMCTBEHHBIX KYNIbTYp. M3yuenue,
COXpaHeHue U YnpaeieHue 2eHemudecKUMU pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMbLCI0BbIX
HCUBOMHBIX 8 YENAX VIYYUIEHUS CYUWEeCMBYIOWUX U CO30aHUs HOBLIX NOPOO, JUHULL U KPOCCO8, 8
MOM YUucie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL, NepedosbiX udel U
NnepcneKmuBHbIX MexHoI02Ul.

JleMoOHCTpaL UK

IToptpetsr: H. Y. BaBunos, 1. B. Muuypum, I'. JI. Kapneuenko, I1. I1. JIykpsnenxo, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuie! 1 cxembl: «L{eHTpBI MPOUCXOKIECHUS U MHOT000pa3us KyJIbTYPHBIX PACTEHUII»,
«3aKOH TOMOJIOTMYECKHMX PSJOB B HACJIEACTBEHHON HM3MEHYMBOCTH», «METOIbl CENEKLIHUN»,
«Otnanéunas rubpuanzanus», «MyTtareses».

JlabopaTopnasi pabora «/3ydueHHne cOpPTOB KyJbTYypHBIX PaCTE€HHH M MOPOJ JOMAIIHUX
KUBOTHBIX).



JlaGoparopHas padora «/3yueHre METOI0B CEJIEKIIMU PACTEHUI.

IIpakTnyeckas padora «IIpuBHuBKa pacTeHUII».

Ikekypenst «OCHOBHBIE METOJIBI M JOCTHXKEHHUS CENEKIIMU PACTeHHM M >KUBOTHBIX (HA
CEJICKLIMOHHYIO CTAHLUIO, IJIEMEHHYI0 (epMy, COPTOUCIBITATENbHbBIM Yy4acTOK, B TEIIMYHOE
XO035IMCTBO, B JIAOOPATOPHUIO arpOYHUBEPCUTETA WIM HAYYHOT'O LIEHTPA)».

Tema 16. BuoTexHOJIOTUsI U CHHTeTHYeCKasi 0MoJ10rusl

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIOTMH, — KJIETOYHBIE M TKAaHEBBIE KYJIBTYPHI,
MHUKPOOPIaHU3MBbl, HX XapaKTepUCTHKa. TpaaunuoHHas OWOTEXHOJOrus: XjeOoleueHue,
HOJIy4EeHHEe KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAEIHE. MukpoOuosorudeckuii cuute3. O0bEeKThI
MHUKPOOHOIOTHYECKUX TeXHOMOoTui. [Ipon3BoacTBO Oesika, aMMHOKUCIIOT U BATAMUHOB.

CoznaHue TEXHONOTMM ¥ MHCTPYMEHTOB  IIEJICHANpPABIEHHOTO  M3MEHEHUs U
KOHCTPYMPOBAHUSI TEHOMOB C LIEJIbIO IOIYYEHHs] OPTaHU3MOB U MX KOMIIOHEHTOB, COIEPIKAIINX
HE BCTpEYarolluecs B IpUpoJie ONOCUHTETUYECKHE TYTH.

Kiterounas mHkeHepus. MeTonpl KynbTypbl KIETOK M TKaHEHM PAaCTEHUM M KUBOTHBIX.
Kpunobanku. Comarnueckass rUOpuan3anusi U coMaTtudeckuii smOpuoreHe3. lcmonb3oBaHue
raliOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonvzosearnue
MOHOKNIOHANbHBIX U NONUKIOHANbHBIX aHmumen 6 meouyure. VICKyCCTBEHHOE OIJIOZJOTBOPEHHE.
PexoHCTpyKIMS SIMLEKIETOK W KIOHUPOBAaHUE JMXUBOTHBIX. MeTOJ TpaHCIUIAHTALMK SAEp
KIETOK. Texnonocuu 0300po6neHus, KyIbMmueupoGaHusi U MUKPOKIOHANbHO20 PA3ZMHOICEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMOCOMHasl M TeHHas MH)KEeHepHs. VICKyCCTBEHHBIN CHHTE3 IéHa U KOHCTPYMPOBAHHE
pexomOunantHeiX JHK. Cosoanue mpanceennvix opeanuzmos. JlocTuxkeHUs W MEPCHEKTUBBI
XPOMOCOMHOM W TEHHOM HWHXEHEpUHU. OKOJIOTUYECKHE M OSTHYECKHE Npo0JieMbl TIeHHOU
UHXECHEPUHU.

Menununackue ouorexnonoruu. [TocrreHomuas mudposas meaununa. [1IP-auarnoctuka.
MeTab010MHBIN aHaIU3, TEHOLIEHTPUYECKHUI aHaIN3 MPOTEOMa YeI0BeKa JIJIsl OLIEHKH COCTOSHUS
ero 340poBbs. Vcmonb3oBaHME CTBOJIOBBIX KIIeTOK. TapretHas Tepanus paka. 3D-
OvomH)xeHepusi A pa3pabOTKM  (QyHIaMEHTAJIbHBIX OCHOB MEIWIMHCKHX TEXHOJIOTHA,
CO3/IaHUSI KOMIUIEKCHBIX TKaHEH CcoYeTaHWeM TEXHOJOIHMi TPEXMEpPHOro OMONPUHTHHra U
ckaddonauHra s peteHus 3a1a4 NepcoHaTN3UPOBAHHON MEIUIIUHBI.

Coznlanue BEKTOPHBIX BaKLMH C LIEJIbI0 OOecreyeHHs: KOMOMHMPOBAHHOM 3alllUThl OT
B030ynuteneit OPBU, ycraHoBiieHHe MOJIEKYJISPHBIX MeXaHu3MoB (yHkimonupoBanus PHK-
COJIepKalX BUPYCOB, BHI3BIBAIOIINX 0CO0O0 OMacHbIe 3a00J1€BaHMs YeIOBEKa U )KUBOTHBIX.

JleMoOHCTpaLun

Tabmuupr u  cxembl:  «/crnonb3oBaHME  MHUKPOOPraHM3MOB B IPOMBINIJIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxeHepus», «I'eHHas HHKEHEPUSI».

JlaGopaTopHas padora «/3yueHre 00bEKTOB OMOTEXHOIOTHIY.

IIpakTuyeckas padora «IloayyeHrne MOTOYHOKHUCIBIX TPOIYKTOBY.

IKekypeusi «buoTexHoNorus — BayKHeIas Npou3BOAUTENbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE TIPOU3BOJCTBO)Y.

11 KUIIACC

Tema 1. 3apoxkaeHue ¥ pa3BUTHE IBOJIOIUOHHBIX NPeCTABJIEHUA B OMOJIO0THH
OpomtonmonHas Teopust Y. [lapsuna. [Ipeanoceuiku BOZHUKHOBEHUS JapBUHMU3Ma. JKu3Hb
Y Hay4dHas JearenbHocTs Y. JlapBuHa.



JBwkymme cuibl dBomonuu  BuaoB 1o Y. JlapBuHy (BbICOKas HWHTCHCHUBHOCTH
PasMHOKEHHUsSI OpPraHU3MOB, HACIIEACTBEHHAs HM3MEHYMBOCTh, OOppOa 3a CyIIecTBOBaHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenue cuateTndeckoit Teopuu sBotonuu (CTD). HeltTpanbHast TeOpust SBOTIOIUH.
CoBpeMeHHas IBOJIIOIMOHHAS Ouoorus. 3HaueHUE SBOJIOIMOHHON Teopuu B (POPMUPOBAHUU
€CTECTBEHHO-HAy4YHO! KapTUHBI MUPA.

JleMoOHCTpaL U

IToptpetsr: Apuctotens, K. Jlunueit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. Kriosse, Y.
Hapsun, C. C. YerBepukos, . W. [lImaneraysen, k. Xonneiin, [. K. benses.

Tabmuubl n cxemsbl: «Cucrema xuBod npupoasl (mo K. JlunHero)», «JlecTHuna >KUBBIX
cymectB (mo Jlamapky)», «MexaHusMm (oOpMUpOBaHHS TPUCHOCOONICHUH Yy pacTeHHd u
*KUBOTHBIX (10 Jlamapky)», «Kapta-cxema mapuipyra nmyremectsust Y. Jlapsunay, «Haxoaku Y.
HapBuna», «®Popmbl 60pbObI 3a cymecTBoBaHue», «lloponsl romybeit», «MHoroobOpasue
KYJBTYpHBIX (hopM KamycTsl», «[loponbl JOMalIHUX KUBOTHBIX», «Cxema 00pa30BaHUSI HOBBIX
BugoB (o Y. JlapBuny)», «Cxema COOTHOIIEHHS IBMKYLIUX CHUJ 3BOJOLUN», «OCHOBHBIE
MOJIOKEHUSI CHHTETUYECKON TEOPUH SBOJIFOLIUN.

Tema 2. MuKpO03BOIIOLUSA U eé pe3yJibTaThl

[Tonmymnsiuust Kak 3JeMeHTapHas eAuHULa 3BoolMU. COBpEMEHHBbIE METOJbl OLEHKU
TEHETUYECKOT0 pa3HO00pa3us U CTPYKTYphl nomyisaiuil. I3MeHnenune reHo(oH/1a oMY KaK
3JIEMEHTAapHOE HBOJIIOLIMOHHOE SIBICHHE. 3aKOH IeHeTudeckoro pasHoBecus k. Xapau, B.
Baiin6epra.

OnemeHTapHble (QakTOpbl (IBWXKYIIME CHJIbI) HBOJIOUMHU. MyTallMOHHBIA Mpoliecc.
KombOunatuBHass u3mMeHUMBOCTh. [lpeil) reHoB — ciyuailHble HEHamNpaBli€HHblE W3MEHEHUs
qacToT ayuiened B momymsauusax. D¢¢exT ocHoBatens. IDpgexkm OYMuLIOUHO20 20PIbILUKA.
CHudicenue eenemuuecko2o paznooopaszus. npudunvl u creocmeus. Illposenenue >¢pgexma
Opetiha 2enos 6 Oonvuwux u manvix nonyaayusx. Murpamuu. W30msmus  TOMyISIU:
reorpaduueckas (MpoCTpaHCTBEHHAs), OnoIornyeckas (penpoyKTUBHAS ).

EcrectBennblii oTO00p — Hampabmstomuil ¢aktop 3Bomonnu. PopMbl ecTeCTBEHHOTO
oTOopa: NBHUXKYIIMH, CTaOWIM3MPYIOUIMHA, pa3peiBatoluil (qu3pyntuBHbI). IlonoBoit oTdop.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLMATIBHOTO MOBECHMS )KUBOTHBIX.

[Tprcnoco0NeHHOCTh OpPraHU3MOB KakK pe3yJbTaT MHUKPO3BOJIIONUH. BoO3HHMKHOBEHUE
npucnocoOiaeHnit y opranu3zmMoB. Apomopdo3ssl u unuoananrtauu. [Ipumepsl npucrnocodaeHuit
y OpraHu3MoB: Mopdomnornyeckue, (QU3NOIOrUYECKHe, OWOXMMHUYECKHE, MOBEICHUECKHE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTraHNU3MOB.

Bun, ero xputepum u cTpykrypa. BumooOpazoBanue kak pe3ynbTaT MUKPOIBOIIOIMH.
W3onmsauust — ximroueBoil (akrop BupooOpazoBanus. Ilytu u cmocoObl BHI000pa3oBaHUs:
ajsionaTpuyeckoe  (reorpauyeckoe), CHMIATPUYECKOe (PKOJIOTUYECKOE), «MTHOBEHHOE)
(momummonu3anus, Tuopuan3anus). JJIMTeTsHOCTh YBOIOIMOHHBIX MPOIIECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOJIOTUYECKOTO Pa3HOOOpa3Hsl.

Ponp  »BOmIOIMOHHOM OuomOorMM B  pa3pabOTKe HAayYHBIX METOIOB COXPaHEHUs
O6unopazHooOpaszus. MUKPOIBOMIONUS W KOIBOJIOLUS IMAapa3sUTOB U HMX XO035ieB. MeXaHH3MbI
(bopMHUpPOBaHMS YCTOMYMBOCTH K aHTHOMOTHUKAM M CTIOCOOBI OOPHOBI C HEM.

JeMoHCTpauMu

[Toptpetsr: C. C. YerBepukos, J. Maiip.

Tabmuupl u cxembl: «MyTalMOHHAS U3MEHUYNBOCTHY, «[lomysaIOHHas CTPYKTypa BUIa»,
«Cxema mposiBieHHs 3akoHa Xapau—BaiiHOepra», «JIBWKymme CHIBI  DBOJIIOIHN,



«IKOJOTHYECKasT HM3OJISAIUS TOMYJISIUA ceBaHCKOW Qopenny», «l'eorpadudeckas H30IAIUSA
JMCTBEHHUIIBI CHOMPCKOM M JIMCTBEHHULIBI JaypcKoi», «[lomynsaunoHHble BOJIHBI YHUCICHHOCTH
XUIIHUKOB U XKepTB», «Cxema JeHCTBHA ecTecTBEHHOro otbopay, «Popmbl OOpbOBI 32
CYIIIECTBOBaHHE, «MHycTpralbHbIi MEJTaHU3M», «OKuBblie HCKOIIaeMbIe»,
«ITokpoBUTENbCTBEHHAs OKpacka >XHMBOTHBIX», «lIpenympexnaromas oOKpacka KXUBOTHBIXY,
«Puznonoruueckue agantanun», «I[Iprucrnocob6IeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIHHOCTHY,
«Kputepun Bunma», «Bugsl-aBoitHuku», «CTpykTypa BHIa B mnpupone», «CrocoObl
BUJ000pazoBanus», «l'eorpadmyeckoe BumooOpa3oBaHue TpEX BUIOB  JIAHABIIICHY,
«JKosornyecKkoe BUI000pa3oBaHKE BHUAOB cuUHHUL, «llonummounsr pactenuit», «KamycTHo-
peneUYHbIA THOPHIY.

O06opynoBanue: repdapuyl pacTeHUM, KOJUICKIIMM HACEKOMBIX, Uydelsia MTHUIl U 3BEpeHl C
IpUMepaMu pa3MYHbIX MPUCIOCOOJICHUH, Yydena MTHUIl U 3Bepei pasHbIX BHUJIOB, repbapuu
pacTeHuid OJIM3KUX BHUJIOB, 00pa30BaBIINXCS PA3IMUYHBIMU CIIOCOOAMHU.

Jladoparopnasi padora «BpIsBieHIE U3MEHYUBOCTH y 0CO0€H OHOTO BUIA.

Jladoparopnasi paGora «lIpucrnocobseHuss OpPraHu3MOB W HMX OTHOCUTEJIbHAs
[EJIeCO00Pa3HOCTHY.

JlabopaTopnasi pabora «CpaBHEeHUE BUAOB [0 MOPPOIOTUIECKOMY KPUTEPHIOY.

Tema 3. Makpo3Bo/onusi M €€ pe3yJbTaThbl

MeTtobl u3yueHus: MakposBoioluy. [laneonTonornyeckue MeToAbl U3y4E€HUS SBOIOIHH.
[Tepexonubie GopMbl U PUIOTEHETUYECKUE PSIBI OPTAHHU3MOB.

buoreorpapuueckue MeToasl u3zydeHus osBomonuu. CpaBHeHue ¢unopbl M (payHbI
MaTepUKOB U OCTpOBOB. broreorpaduueckue oomactu 3emiau. Buabl-sHIEMUKH U PETTUKTHI.

OMOPHOJIOTHYECKHE U CPaBHUTEIbHO-MOP(POIOTUYECKUE METO/bl W3YUYEHHS SBOJIOLMH.
I'eHeTHYeCKHME MEXAHU3MBI 3BOJIOLMU OHTOTEHE3a U IOSIBICHHS SBOJIIOLIMOHHBIX HOBILIECTB.
['omosornyHble ¥ aHAJIOTMUYHbIE OpraHbl. PynuMeHTapHbIe OpraHbl U aTaBU3Mbl. MOJEKYyISpHO-
reHeTUYeCcKne, OWOXMMHUYECKMEe M  MaTeMaTH4YeCKHEe METOJAbl HM3YyU€HHUs  HBOJIOLHUU.
["omonornunsie renbl. CoBpeMeHHbIE METO/IbI TIOCTPOECHUSI (PUIIOT€HETHUECKHX J1EPEBLEB.

XPOMOCOMHBIE MYTallUU U 3BOJIIOLMSI TEHOMOB.

OOmme 3aKOHOMEpHOCTH  (MpaBwWiia)  d3BOJOUUHU. [lpunyun  cmenvl  QyHKyui.
HeoOpaTtumocTs 3Bostoninu. AnantuBHas paguanus. HepaBHOMEpHOCTH TEMITOB 3BOJIOLUH.

JleMoOHCTpaL UK

IToptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mrouep, 3. I'ekkensb.

Tabnuubl U cxembl: «PUIOTEHETUYECKUH Psifl JIOIMAAN», «APXEONTEPUKC», «3Bepo3yObIe
amepb», «Creronedans», «Punnodursy, «CemeHHbIe TanOpOTHUKMY, «buoreorpaduueckue
30HBI 3emnm», «/peid koHTHHEHTOB», «PemukThl», «HawambHple cTaguu SMOPHOHAIBEHOTO
pa3BUTHS  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJOrMYHBIE UM  aHAJIOTMYHBIE  OpIaHbD»,
«PynumMeHTB», «ATaBU3MBI», «XpOMOCOMHBIE HAOOpBHI YEIOBEKAa W IIUMIaH3e», «I JIaBHBIE
HaIpaBJIEHUs IBOIOLUNY, «OO0LIMe 3aKOHOMEPHOCTH 3BOJIOLIUN Y.

O6opynoBaHue: KOJUIEKIMU, repOapuu, MYJSHKH HCKOMAeMbIX OCTaTKOB OPraHM3MOB,
MYJISKM TOMOJIOTUYHBIX, QHAJIOTMUYHBIX, PYAMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJIJIEKLUU
HACEKOMBIX.

Tema 4. IIpoucxo:kaeHue U pa3BuTHE )KU3HU HA 3emule

Hayunple TUMOTE3bl MPOUCXOXKIEHUS >KM3HW Ha 3emuie. AOWOreHe3 W MaHCIEPMHS.
JloHayuHbIE TPENCTABIECHUSI O 3apOXKACHUU JKU3HU (KpeauuoHW3M). ['mmore3a mOCTOSTHHOTO
camo3apOo>KJIeHus )KU3HU U €€ onposep:keHue onsitaMu @. Penu, JI. Cnannanuanu, JI. Iactepa.
[IpoucxoxaeHne KU3HU U aCTPOOUOIIOTHUS.



OcHOBHBIE dTanbl HEOpraHUYEeCKOi BoroNuK. [InanerapHas (reosorudeckasi) 3BOJIOHS.
XuMHUUECKasi IBOJIONHS. AOHOTeHHBIH CHUHTE3 OPraHHMYECKUX BEUIECTB W3 HEOPTaHUYECKHUX.
Onbir C. Mumnepa u I'. FOpu. OOpa3oBanue mnonumepoB u3 MoHOMepoB. KoarepBarHas
runote3a A. WM. Omapuna, rumote3a mnepBuuHoro OynboHa J[x. XounjelHa, reHEeTHYECKas
runoteza I'. Mémnepa. Pubosumbl (T. Yek) m rumoreza «mupa PHK» V. TI'mnGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHUE IPOTOKJIETKH.

HUctopus 3emnu u Meroabl €€ wu3ydeHus. lckomaeMble OpraHMYECKHE OCTaTKH.
['eoxpononoruss u e€ wmeronsl. OtTHocUTeNnbHAass ©  aOCONIOTHAsE  T'€OXPOHOJIOTHS.
['eoxpoHONIOrMYecKas mKaaa: 30Hbl, IPbl, HEPHUOBL, SITOXH.

Hauanbnabie 3Tanbel oprannyeckoil 3Bostouuu. [losiBIEHHE W 3BOJIFOLHUS MEPBBIX KIETOK.
Opontonuss Meradbonu3zMa. Bo3HukHOBeHHE mepBbIX sKocucTeM. CoBpeMEHHbIE MUKpPOOHbIE
OMOIIEHKM Kak aHajor mepBbiX Ha 3emisie coobOmectB. Crpomaronutsl. [IpokapuoTsl u
3YKapUOTBHI.

[Tpoucxoxaenne 3ykapuoT (CUMOMOTeHe3). DBOJIOLMOHHOE MPOUCXOXKACHUE BUPYCOB.
[IpoucxoxaeHne MHOIOKJIETOYHBIX  OpPraHW3MOB. BO3HUKHOBEHHWE OCHOBHBIX Iy
MHOT'OKJIETOYHBIX OpPraHU3MOB.

OcHOBHBIE 3Tanbl HBOJIOLMU BbhICIIUX pacTeHUi. OCHOBHBIE apoMop(ho3bl PaCTEHUH.
Beixon pacrenuii Ha cymy. IlosBineHue CHOpPOBBIX pacTEHWH W 3aBOECBAHME HMH CYILH.
Cemennble pactenust. [IponcxoxeHre HBETKOBBIX PACTEHUH.

OcHOBHBIE 3Tallbl 3BOJIIOIUHM XUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl KHUBOTHBIX.
Benackas dayna. KemOpuiickuii B3pblB — MOSIBIEHHE COBPEMEHHBIX TUIOB. IlepBbie XopaoBbIE
’KUBOTHBIE. JKU3Hb B BOJE. DBOMIONHUSA MO3BOHOUYHBIX. [Iporcxoxkaenne aMmpuOuil U penTHIIiA.
[Mpoucxoxaenne miekonuTaronux W nTUI. [lpuHIMn kimoueBoro apomopdoza. OcBoeHUe
0€CII03BOHOYHBIMU U T03BOHOYHBIMU KHBOTHBIMH CYILIH.

Pa3BuTHe xu3HM Ha 3emiie 10 3paM U IEpUOJaM: apXel, MPOTepOo30H, NaJIe030M, ME30301,
KaiiHO30#M. OOmias xapakTepuCTHKa KJIMMara U Treojiorhyeckux mporeccoB. [losBneHue u
paciBeT XapaKTepHbIX OpPraHU3MOB. YTJI€00pa30BaHME: €r0 YCJIOBHS U BIUSHUE Ha ra30BBIN
cocTtaB atMochepsbl.

MaccoBble BBIMUPAaHHS — 3KOJOTMYECKUE KpU3HChl mpouutoro. IlpuumHel u ciencreus
MaccoBbIX BbIMHpaHUil. COBpEeMEHHBIM 3KOJIOTMUECKUN KpU3HC, ero ocobeHHocTu. IIpobiema
coxpaHeHHs OnopazHooOpa3us Ha 3emiie.

CoBpeMeHHas cucteMa opraHuyeckoro mupa. [IpuHIMIBI KiIaccu(UKaUK OpraHU3MOB.
OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI OPTaHU3MOB.

JleMOHCTpPaL UK

[Toptpets: @. Penn, JI. Cnamnanuanu, JI. [Tactep, . . Meunukos, A. U. Onapun, [Ix.
Xonaeitn, I'. Ménnep, C. Munep, I'. FOpu.

Tabmumel u cxembl: «Cxema ombita @. Penu», «Cxema omnbita JI. [TacTepa mo u3yueHUIo
caM03apoXKJIeHHs XHU3HM», «Cxema ombita C. Mwmmtepa, I'. FOpu», «3Ortansl HeopraHndeckou
sBoroLIMNY, «['eoxpoHoyoruyeckas mkana», «HadanpHble 3Tanmbl OpraHUYEeCKOW SBONIOIUHY,
«Cxema o0Opa3oBaHUsI DJYKapuoT myTéM cuMOHMorenesa», «CucreMa J>KUBOM HPUPOIBD»,
«Ctpoenue  Bupyca», «Apomopho3sl pacTeHui», «PuHHOOUTHY, «OIHOKIETOYHBIE
BOZOpOCIN», «MHOIOKJIETOYHbIE BOJIOpOCHN», «Mxm», «llanmopoTHukm», «l'onoceMeHHbIE
pacteHus», «OpraHbl ILBETKOBBIX pacTeHui», «(Cxema pa3BUTUS >KHUBOTHOTO MHpay,
«ApomMop¢o3bl  KHBOTHBIX», «lIpocreiimme», «KumeunononoctHsie», «Ilmockue dvepBu»,
«YIeHuCTOHOTHE, «PpIOBIY, «3eMHOBOIHEICY, «IpecMbikarommecs, «lITuupn,
«Mnekonuraromuey, «Pa3BuTe KuU3HM B apxeHMckoil apey, «Pa3BUTHE KU3HM B



MPOTEPO30MCKON 3pey, «Pa3BUTHME KU3HU B TAJICO30MCKOM 3pe», «Pa3BuTHE XU3HU B
ME3030MCKOl 3pe», «Pa3BuTHe KU3HU B KallHO30HCKON »3pe», «CoBpeMeHHas cucrema
OpPraHUYECKOTI0 MUPA».

O6opynoBanue: repOapud pacTeHUN pa3IUYHBIX OTIEJNOB, KOJUJIEKIUU HACEKOMBIX,
BJIQXKHBIE Ipenaparbl >KUBOTHBIX, PAKOBHHBI MOJUIIOCKOB, KOJUIEKIIMM HWIJIOKOXKHX, CKEJEThI
[IO3BOHOYHBIX JKMBOTHBIX, 4Yydeja MTHUILl U 3BEPEH, KOJUIEKIMH OKAaMEHEJIOCTEH, I0JIEe3HBIX
MCKOIIAEMBbIX, MYJISIKU OPIraHMUYECKUX OCTaTKOB OPTaHHU3MOB.

Bupryaabnas sgaboparopHass padora «MopaenupoBanue onbiToB Muepa—tOpu 1o
M3YYEHHIO a0MOTEHHOT0 CHHTE3a OPraHUYECKUX COSAMHEHUN B IEPBUUHOM aTMocdeper.

JlabopaTtopnass padora «l3ydueHne u omnucaHUE€ HCKOIIAEMBIX OCTaTKOB JIPEBHUX
OpPraHU3MOB.

IIpakTuyeckas pa6ora «M3ydeHne OCOOCHHOCTEH CTPOEHHUS PACTEHUH pa3HBIX
OTJZIETIOBY.

IMpakTuyeckas padora «/3yueHue 0COOCHHOCTEH CTPOCHUS TTO3BOHOYHBIX JKUBOTHBIX).

Tema S. IIpoucxoxaeHue 4ej10BeKa — aHTPONOreHe3

Pa3paenbl u 3agaun auTponosoruu. MeToasl aHTPOIIOIOTUH.

CraHOBIIEHHE NPEJCTABICHUNA O MPOUCXOXKICHUU 4YeJIOBEeKa. PenurunosHbie BO33pEeHMUS.
CoBpeMeHHbIE HAYUHbIE TEOPUH.

CxonctBo  yenoBeka € KUBOTHBIMHU. (CuHcTEMaTHMYECKOE IIOJIOKEHHE  YeJIOBEKa.
CBuzerenbcTBa CXOJACTBA YENOBEKAa C JKMBOTHBIMH: CPaBHHUTEIbHO-MOpP(]OIOrHuecKue,
sMOpHonornyeckue, (HU3NOIOro-OMOXUMHUYECKHEe, TNoBeAeHYeckre. OTINYMs YeloBeKa OT
KUBOTHBIX. [IpIMOXO0XK/I€HNE U KOMILJIEKC CBSI3aHHBIX C HUM INpU3HAKOB. Pa3BuTHE rOJI0BHOTO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

JBwxymme  cuibl  (pakTopbl)  aHTpONOreHe3a:  OMOJIOTMYECKHE,  COLUANbHBIE.
CooTHolleHre OMOJIOTHYECKUX U COLMANIBHBIX (PAKTOPOB B AaHTPOIIOTEHE3E.

OcHoBHBIE CTaauK aHTpororeHesa. PanHue yenoBexkooOpa3Hble 00€3bsHbI (IPOKOHCYIIbI)
U paHHHE TOHTUbI — O0IIUE MPEIKH YeT0BEKOOOPa3HbIX 00€3bsiH U JH0e. ABCTPaIONUTEKN —
JBYHOTHE INpEAKU JroAcH. YenoBek yMenblid, NEepBble M3TOTOBIEHUS Opynuid Tpyaa. Yemosek
MPSIMOXOJIAIINI 1 TEPBBIN BBIXOJ Ntojel 3a mpeaensl Adpuku. Yenosek reinenboeprekuii —
001K TPeIOK HeaHAePTaTbLCKOTO YEJIOBEKA U YeIOBEeKa pa3yMHOTro. YenoBeK HeaH1epTalbCKUn
KAaK BHJ JIIOJEH XOJOJHOTO KiIMMara. YemoBeK pa3yMHBI COBPEMEHHOIO THUIIA, JEHHCOBCKUUN
4eJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npenaenamMu Adpuku. [laneorenerika 1 najieoreHOMHUKa.

OBOJIIOLIMS COBPEMEHHOT0 4YenoBeka. EcTecTBeHHBI OTOOp B MOMYJSALUSAX YEIOBEKa.
Myranuonssiit poriecc U noaumMopusm. [lomynsuoHHbIe BONHBI, Ipeiid reHoB, MUTpalus U
«a(dexT ocHOBaTENA» B MOMYJSALUAX COBPEMEHHOT'O YETIOBEKA.

Yenoseueckue pacwl. [lonstue o pace. bosbime pacel: eBponeouaHas (eBpasuiickas),
aBCTpaJIO-HErpouIHasl (IKBATOpUANIbHAS), MOHIOJIOUHAs (a3MaTCKO-aMepUKaHCKasi). Bpems u
NyTH paccelieHusi 4YeloBeka 1o 1aHere. EnuHCTBO uenoBeueckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Ma. [IpucnocoOieHHOCT, 4YelaoBeKa K  pa3HbIM  YCIOBHUSIM
OKpyKaromien cpensl. Biausuue reorpaduyeckoit cpeasl u nperida reHoB Ha MOP(HOJIOTHIO U
(U3UOIOTHIO YeTIOBEKa.

MexauciurimHapabple MeToabl B (u3nMyeckod  (OMOJIOTMYECKOM) aHTPOIIOJIOTHH.
OBOJIIOIIMOHHASL ~ AHTPOIOJIOTMA M MAaJCOAHTPONOJIOTHSl  YEJIOBEUECKHX  MOMYJISLUN.
buocounaneHple  uccleOBaHMS ~— NPUPOABI  yeloBeka.  VccimenoBaHue — KO3BOJIIOLUU
OMOJIOTUYECKOT0 M COLIMAIIBHOTO B YETIOBEKE.

JeMoHCTpauMu



[Toptpetsr: Y. apBun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmumer w  cxembl: «MeTOasl  aHTPOMOJIOTUMY», «[ OJIOBHOW MO3T  YEJIOBEKay,
«YenoBekooOpa3Hbie 00e3bsiHB), «CKeNeT 4eloBeKa M CKeJeT MIMMIaH3e», «PyauMeHTsl u
aTaBU3MbD», «JIBWKyIIME CHJIBI aHTPOIOreHe3a», «JBOJIOLIUOHHOE [PEBO YEJIOBEKay,
«ABcTpasionutek», «HenoBek ymenblii», «HenoBek mpaMoxoaamuny, «JleHUCOBCKUM 4eI0BEK»
«Heanpepranbupl»y, «KpomanboHb, «lIpenkn uvenoBekay», «OTambl 3BOJIOLUU UYEIOBEKAY,
«Pacel uenoBekay.

OO6opynoBaHue: MyJIsKM OKaMEHEJIOCTEeH, IPEIMETOB MaTepHalbHONW KyJIBTYphl IIPEIKOB
YelnoBeKa, penpoaykiuu (dotorpaduu) KapTHH C  MHQPOJIOTHYSCKUMU W OMOJICHCKUMU
CIOKETaMH MTPOUCXOXKICHUS YeIoBeKa, (poTorpaduu HaXOJA0K MCKOMAEMBIX OCTATKOB YEJIOBEKa,
CKEJIET YEJIOBEKa, MOJIEb Yepera 4elloBeKa M ueperna LIMMIaH3€, MOJENb KHCTU YeJOBeKa U
KHCTHU IIMMIIaH3€, MOJIEIH TOPCa IPEIKOB YEJIOBEKA.

JlaGopaTtopnas pabora «/3yueHne o0OCOOEHHOCTEM CTPOEHMsI CKeJeTa 4YeJOBeKa,
CBS3aHHBIX C IIPSIMOXOKICHUEM).

IIpakTnyeckas padora «/3yueHue 3K0JOTMYECKUX aJalTallUNA YETOBEKay.

Tema 6. OJxosorussi — Hayka O B3aHMOOTHOIICHHUSIX OPraHu3MOB H
HAJ0OPraHM3MEHHBIX CHCTEM € OKPY/KAKIIEH cpenoit

3apoxaeHue U pasButhe sKoioruud B Tpyaax A. ['ymOompara, K. @. Pymse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensr u 3amaum skosjoruu. CBsi3b
9KOJIOTMH C APYTHMHU HayKaMH.

Mertonb! skosioruu. [loneBbie HaOMOEHHUS. DKCIIEPUMEHTHI B 3KOJOTMU: MPUPOAHBIE U
naboparopHble. MoaenupoBaHyue B 3KOJOTUH. MOHUTOPUHT OKpY’KaIOLIEH CpeJibl: JIOKaIbHBIMN,
pPErHOHANIBHBIN U TJIO0AILHBIH.

3HAaUeHUE DKOJOTMYECKMX 3HAHUM JUIS 4ENOBEKAa. DKOJIOIMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBs3€M uenoBeuecTBa C MNpupofoi. POopMUPOBaHUE HKOJIOTHYECKOW KyIbTYpPBHl U
HKOJIOTMYECKOM TPaMOTHOCTU HACEJICHUSI.

JleMoOHCTpaL U

[Toptpetsr: A. I'ym6omasar, K. @. Pynse, H. A. Cesepuos, 3. I'ekkensb, A. Tencnu, B. H.
Cykaués.

Tabmunp!l 1 cxembl: «Paznensl skoiorun», «Metoasl skojgoruny, «Cxema MOHUTOPHHTA
OKpYKaIOIIEeH Cpeb».

JlabopaTopnasi padora «l3yueHne METOI0B 3KOJIOTUYECKUX UCCIIETOBAHUI.

Tema 7. Opranusmsl U cpeaa OOMTAHUSA

Okonoruyeckue (GakToppl W 3aKOHOMEpHOCTH uX JeictBus. Knaccudukanus
HKOJIOTMYECKUX  (akTOpoB:  abMOTHYEeCKue, OHOTHYEeCKHe, aHTpornoreHHele.  OOuue
3aKOHOMEPHOCTH JIelcTBUS dKojdoruueckux ¢akropos. Ilpasuno munnumyma (K. [npenrens, 1O.
JInbux). TonepaHTHOCTH. DBPHUOMOHTHBIE M CTEHOOMOHTHbIE OPTaHU3MBI.

Abuotnueckue ¢akropbl. CBeT Kak 3kojoruueckuil paxrop. JlelicTBue pa3HbIX y4acTKOB
COJIHEYHOT'O CHEKTpa Ha OpraHU3Mbl. DKOJIOTMYECKHE TPYMIbl PACTEHUH M JKUBOTHBIX IO
OTHOLIEHUIO K cBeTy. CurnanpHas posb ceera. doTonepuoausm.

Temmeparypa Kak 3Kojorudyeckuit gaxtop. [leiicTBue Temmeparypbl Ha OpraHU3MBI.
[ToHMKUIOTEPMHBIE U TOMOMOTEPMHBIE OPTraHU3MbI. IBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

BrnaxnocTs kak 3konorudeckuii ¢akrop. [IpucnocoOneHuss pacTeHuid K MOIIEPIKaHHIO
BonHOro Oamanca. Kiaccudukanms pacTteHuid 1O OTHOIIEHHIO K Boje. IlpucnocoOnenus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXHUMA.



Cpenbl oOuTaHMs OpPraHM3MOB: BOJHAs, HA3€MHO-BO3IYyIIHAs, MOYBEHHAas, TNTyOWHHas
NOJNOYBCHHAsI, BHYTPHOPraHU3MeHHas. (DHU3UKO-XMMUYECKHE OCOOCHHOCTH cpell OOWTaHHA
opranu3MoB. [Ipucrnocobiaenns opranu3MoB K )KU3HU B pa3HBIX cpeiax.

buonoruueckue putmel. BHennue u BHyTpeHHHE pUTMbL. CyTOYHBIE U TOJIUYHBIC PUTMBI.
[Tprcnoco0IeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUH JKU3HHU.

XKuznennsie Gopmbl opranu3moB. [lonsarue o >xusHeHHoi ¢opme. KuzneHHBIE (OPMBI
pacTeHU: NepeBbs, KYCTapHUKHM, KYCTapHUYKHM, MHOTOJIETHHE TpaBbl, OJHOJIETHHUE TpPAaBbl.
JKuznenneie (GoOpMBI KHMBOTHBIX: THIPOOHMOHTHI, TE€OOMOHTHI, a’pOoOMOHTHL. (COOCHHOCTH
CTpOEHUS U 00pa3a KU3HU.

buotnueckne  Qakroppl. Buasl OMOTHUECKMX  B3aMMOJACHCTBHMA:  KOHKYPEHIIMA,
XHUIIHIYECTBO, CUMOMO03 1 ero (opmel. [lapazutusm, xoomeparus, MyTyajTu3M, KOMMEHCATU3M
(KBapTUpaHTCTBO, HaxyieOHM4YecTBO). Herpoduyeckne  B3auMMoOJIEHUCTBHS  (TOIMUYECKHUE,
dopuyeckue, dadbpuyeckue). 3HadyeHHE OMOTHUYECKHX B3aUMOJICHCTBUUN Ui CYLIECTBOBAHUS
OpraHu3MoOB B cpesie ooutanus. [IpuHINIT KOHKYPEHTHOTO UCKIIIOUEHUS.

JleMoOHCTpaL U

Tabmuipl 1 cxeMbl: «IKonoruueckue GakTopbl», «CBETOBOM CHEKTP», « IKOIOTHUECKUE
TPYMIBI )KUBOTHBIX MO OTHOIIEHUIO K CBETY», « [ €MIOKPOBHBIE JKUBOTHBIEY, «XO0JIOAHOKPOBHbBIE
KUBOTHBIEY», «DU3NOIIOTHYECKUE aTanTallK >KHUBOTHBIX», «Cpeasl OOWTAHHS OPTaHH3MOBY,
«buonornyeckue puT™Mb», «OKu3HeHHbIE POPMBI pacTeHUY, «KHU3HEHHBIE (DOPMBI JKUBOTHBIXY,
«JKocHucTeMa IMUPOKOIUCTBEHHOTO Jieca», «IDKOCHCTeMa XBOWHOro ecay, «llemm mutanusy,
«XumaudectBoy, «Ilapasutuzmy, «Koukypenuus», «Cumonosy», «KommeHcanuzmy».

OOGopynoBanue: repbapuu pacTEeHHM U >KUBOTHBIX, MPHUCIOCOOJICHHBIX K BIHSHUIO
pPa3IUYHBIX  DKOJOTHYECKUX  (PaKTOpPOB, TepOapuu  CBETOJNIOOMBBIX, TEHENIOOUBBIX H
TEHEBBIHOCIMBBIX PACTEHUM, CBETONIOOMBBIC, TEHENIOOMBBIE M TEHEBHIHOCIHBBIE KOMHATHBIC
pacTeHus, repOapud ¥ KOJJIEKIUU TEeIUIONIOOUBBIX, 3UMOCTOHKHUX, MOPO30YCTOMYMBBIX
pacTeHMii, 4Yydena MNTHULl U 3Bepel, repOapuu pacTeHHH, OTHOCSIIMUXCS K Trurpopuram,
KcepoduraMm, Me3oduTaM, KOMHATHBIE PACTEHUS JAHHBIX TPYII, KOJUIEKIIUH >KUBOTHBIX,
0oOWTAIONMX B Pa3HbIX cpefax, repOapuu U KOJUIEKIIMH PACTEHUH M KMBOTHBIX, 0ONaArOIINX
yepTaMd TPUCIOCOOJIGHHOCTH K CE30HHBIM HM3MEHEHUSIM YCJIOBHM JKU3HU, TepOapuu u
KOJUICKIIMA PACTEHHM W S>KMUBOTHBIX PA3JIMYHBIX >KU3HEHHBIX (DOPM, KOJJIEKIIMH >KUBOTHBIX,
YYaCTBYIOIINX B PA3IMYHBIX OMOTHUYECKUX B3aNUMOJCHCTBUSX.

JlabopaTopnasi pa6ora «BrIsBIeHHE IPUCTIOCOOIECHUI OPTaHU3MOB K BIUSHUIO CBETa.

JlabopaTopnasi pa6ora «BbIsBICHHE MPUCTIOCOONEHUN OpPraHU3MOB K BIIHUSHUIO
TEMIEPATYPHI».

Jladboparopnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTEHHH W3 Pa3HBIX MECT
oOUTaHUSDY.

Tema 8. Iko/10rus1 BUAOB ¥ NOMYJIALHI

DKOJIOTUYECKHE XapaKTepUCTUKH momyisinuu. [lomynsnusa kak Ouonoruyeckas cUcCTeMa.
Pons HeomgHopomHOCTH cpefbl, puznueckux OapbepoB W OCOOCHHOCTEW OMOJOTHH BHUAOB B
(dbopMUPOBAHUU TPOCTPAHCTBEHHOM CTPYKTYPHI OMyIsiiuii. OCHOBHBIE TTOKA3aTEIH MTOMYJISIITHH:
YUCJIIEHHOCTb, IJIOTHOCTh, BO3pAaCTHAs U IOJOBasl CTPYKTYypa, POXKAAEMOCTb, MPUPOCT, TEMII
pocTta, CMEpTHOCTb, MUTpAIHSL.

Dkojoruyeckas CTpykTypa mnomynauud. OleHKa YUCIEHHOCTH MOmyisiuu. JuHamuka
MOMYJISIUMU U €€ peryisinusa. buotndeckuii moTeHuran nonyysiquu. MoaenupoBaHue TUMHAMUKA
nonynsiuud. Kpussie poctra uyucinenHoctu mnonyisuuu. Kpusbsie BbDKUBaHus. Perymsmus



YUCIIEHHOCTU TMOMYNSALMHA: POJb (PaKTOPOB, 3aBUCSIIUX M HE 3aBUCAUIMX OT IUIOTHOCTH.
DxoJyioruueckue crpareruu BusoB (I- u K-ctparerun).

[Tonsatue 00 »HKoNMOrMYecKo Huie BUAa. Mecroobutanue. MHOroMepHas MO
skosornueckor Humm JIx.M. Xaruuncona. Pazmepsl skonorndeckoil Humud. [loreHnumanbHas u
peann30BaHHAas HUILIN.

Bun kxak cucrema nomyssinuii. Apeanbsl BUAOB. BuIbl M HMX JKU3HEHHBIE CTpaTETHu.
DKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTU TIOBEJIECHUS M MUTpalMil >KUBOTHBIX. bHoOJIornueckue HWHBa3HUU
YyKEpPOJHBIX BUOB.

JleMoOHCTpaL U

IToprper: Ix. M. XarunHCOH.

Tabmuiel 1 cxeMbl: «DKOJIOTHYECKHUE XapaKTePUCTUKU Monyasuny, «lIpoctpancTBennas
CTpPYKTypa mnonyiauun», «Bo3pacTHble mnupamuasl nomynsquu», «CKOpPOCTb 3aceleHus
MOBEPXHOCTU 3EMJIM Pa3IUYHBIMH OpranuzMamu», «Mognens skonmornueckord Humm Jx. U.
XaTuynHCOHAY.

O6opynoBanue: repOapuu paCTeHUA, KOJIEKIIUN KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucnocoOneHust ceMsH pacTeHUN K paCCENICHUION.

Tema 9. Jxos10rus cood1EecTB. IKOJOrH4YeCKHe CHCTEMBbI.

CoobmecTBa opraHu3MoB. buoreHo3 u ero cTpykrypa. CBsi3u MeXIy OpraHU3MamH B
OHOLICHO3E.

Okocucrema Kak oOTkpblTas cuctema (A. Jkx. Tencnu). DyHKUMOHAIbHBIE OJIOKH
OpraHU3MOB B JKOCHUCTEME: NPOAYLEHTHI, KOHCYMEHTbI, peayLeHThl. Tpoduueckue ypoBHHU.
Tpoduyeckue nenu u ceru. Abuornyeckue O610ku 3kocucteM. [1ouBBI U WIIBI B 3KOCHUCTEMAX.
KpyroBopoT BEHIECTB U MOTOK 3HEPTUU B IKOCUCTEME.

OcHoBHBIE ITOKa3aTeN 3KOcUcTeMBl. broMacca n npoayKius. DKOJIOTHYECKUE TUPaMUIbI
yucesl, OnomMacchl ¥ SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKIeccuu. IlepBuuHble U BTOPUYHBIE CYKLECCHHM U HUX
OpUYMHBI. AHTpOIIOTE€HHbIE BO3JeMcTBUSA Ha cykueccud. KimmakcHoe — cooOIecTBo.
buopa3Hoobpasue u noaHoTa KpyroBopoTa BEIIeCTB — OCHOBA YCTOMUYMBOCTH COOOIIECTB.

[TpuponHble 3KOCUCTEMBI. JKOCUCmeEMbl 03€p U peK. DKocucmemvl Mopeu U OKeaHos.
Dkocucmemvl myHoOp, 1ecos, cmenetl, NyCmbiHb.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Pasmnums wMexnay
AQHTPONOTEHHBIMU U TPUPOJHBIMU SIKOCUCTEMAMHU.

YpboskocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['opojackas ¢uopa u ¢dayHa.
CunaHTponu3anusi ropoJckoil ¢ayHel. buomormueckoe u  XO3MHCTBEHHOE 3HAaYCHUE
arpodKOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH  (OPMHUPOBAHHSA  OCHOBHBIX  B3aWMOJCWCTBUNA  OpraHM3MOB B
sKocucTteMax. Ponb kackadnoeo sghgexkma u 6u008-30upuxamopos (Kurouesvix 6udos) 6
@yukyuonuposanuu  dxocucmem. llepeHOC DHEPTUM W BEIIECTB MEXKAY CMEXKHBIMU
DKOCUCTEMaMH. YCTOMYMBOCTb OpPraHU3MOB, INOMYJSALUA M DKOCHCTEM B  YCIOBUAX
€CTECTBEHHBIX M AHTPONOTE€HHBIX BO3JACHCTBUN.

Mexanuzmol  8030eticmeus  3a2pA3HEHUL  PA3HLIX MUNOE HA  CYOOP2AHUZMEHHOM,
OP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbl 3IKOJN02UHECKO20
HOPMUPOBAHUSI AHMPONO2EHHO20 B030eticmeus. MeToI0JIoTusT MOHUTOPHHIA €CTECTBEHHBIX H
AQHTPOIIOTE€HHBIX SKOCHUCTEM.



JleMoHCTpauMu

[Toprper: A. JIx. Tencnu.

Tabmuubl u cxemsl: «CTpyKTypa OHOLIEHO3a», «DKOCUCTEMA MHUPOKOJINCTBEHHOTO JIECay,
«JKocucTeMa XBOWHOrO Jecay, «DyHKIMOHANbHBIE TPYNIbl OPraHU3MOB B HSKOCHCTEME,
«KpyroBopor BemectTB B 23kocucteMey», «llemu mnuTaHus (macTOMIHAS, JETPUTHAsN)Y,
«DKOJIOTHYECKas MUpaMUIa YHCeT», « IKOJIIOTHUECKas mupamMuia OnoMacce», «IKOJOTHUECKas
nupampaa sHeprum», «OO0pazoBanue Oosota», «llepBuynas cykueccus», «BoccraHoBieHue
Jeca moclie moxapa», «IKoCUCTeMa 03epa», «ArporeHos», «KpyroBopoT BelIECTB U MOTOK
SHEPruu B arpoieHosey, «IIpumepsl ypooIKOCUCTEM.

Ob6opynoBanue: repbapuu pacTeHUU, KOJJICKIUH HACEKOMBIX, Yydesia NTHUI[ U 3BEpeH,
repOapuu KyJIbTYPHBIX U AUKOPACTYIINX PACTCHUN, aKBApUyM KaK MOJIENIb SKOCUCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanue ypOoo3KOCUCTEMBI.

JlabopaTopnasi pa6ora «/3ydyeHue pazHooOpa3usi MEIKUX MOYBEHHBIX YWICHUCTOHOTUX B
Pa3HbIX SKOCUCTEMAX .

IKCKypeusi «IKCKypCcHs B THIWYHBIN OHoreorneHo3 (B ayOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOJIOJIbHBII UM TOWMEHHBIH JIYT, 03€p0, O0JI0TO)».

IKeKkypeusi «IKCKYpCHsl B arpodKOCUCTEMY (Ha MOJIe WK B TEIUTMYHOE XO3SHCTBO)».

Tema 10. Buocdepa — rinodanbHas 3KkocucTeMa

buocdepa — obmerianerapuas o0oj04Yka 3eMiIH, TIe CYIIECTBYET WM CYIIECTBOBAja
*Ku3Hb. PazButue npencrasienuii o buocdepe B Tpynax J. 3itocca. Yuenue B. . Bepnaackoro o
6uocdepe. O6snactu 6nocdeps! u e€ cocran. JKupoe BeniecTBo Ouocheps! U ero GyHKIUH.

3aKOHOMEPHOCTH cyliecTBoBaHMs Ouocdepsl. OcodeHHocTn Ouochepsl Kak riodambHON
sKocucTeMbl. J[MHamuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTsl Bemects u
OMOoreoXMMHYECKHe HUKIBI (Yriiepoa, a3ota). PUTMUUHOCTS siBIeHU# B Ouocdepe.

3oHanbHOCTh Onochepsl. [TonsTe 0 6MoMe. OCHOBHBIE OMOMBI CYIIM: TYHJIpPa, XBOIHbBIE
jeca, CMEIIaHHbIE U MIMPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHbI, IIyCThIHU, TPOIIUYECKHUE JIECa,
BBICOKOTOphsi. Knmnmar, pacTuTenbHbIN U )KUBOTHBINA MUP OMOMOB CYIIIH.

Crpyktypa M (GYHKLIHS JKUBBIX CHCTEM, OLEHKAa HMX PECypCHOro TMOTEHLHala |
O6uochepHbIX QYHKIUI.

JleMoOHCTpaLun

IToptpetsr: B. 1. Bepnaackuii, 3. 3rocc.

Tabmuupl u cxemsl: «I'eocdepsr 3emnu», «Kpyrosopot a3ora B npupone», «KpyroBopot
yriaepoaa B npupoae», «Kpyrosoport kucinopona B npupone», «KpyroBopor Bozbl B IpUPOIEY,
«OcHoBHBIE OWOMBI cymmny, «Kimmumarumdeckue mosica 3emum», «Tywapay, «Taiiray,
«Cmemannbii - nec», «lllupokonuctBeHHbli Jec», «Cremby», «CaBaHHa», «IlycTbIHSY,
«Tponmyeckuii mecy.

Ob6opynoBanue: repdapuu pacTeHHH pa3HbIX OMOMOB, KOJUIEKIIUU )KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kamouias cpeaa

DKOJIOTHYECKHE KPU3UChI W WX TpUYHHBL. Bo3jaeiicTBue denmoBeka Ha Owocdepy.
3arpsi3HeHue BO3AyIIHOM cpenapl. OxpaHa Bo3ayxa. 3arpsi3sHeHHME BOAHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Pazpymenne noussl. OxpaHa IOYBEHHBIX pecypcoB. MI3MeHeHMe KinMara.

AHTpPONIOT€HHOE  BO3JEHCTBME HA PACTUTENbHBIM M JKMBOTHBIM wmup. Oxpana
pPacTUTEIBHOTO U KUBOTHOTO MHpa. OCHOBHBIE MPUHIMIIBI OXPaHbI NMPUPOAbl. KpacHble KHUTH.
Oco60 oxpansiembie npupoansie Tepputopun (OOIIT). boranuueckue caibl U 300JI0THYECKUC
HapKH.



OcHOBHbBIE IPUHIIUIIBI YCTOMUMBOIO Pa3BUTHUS YeNIOBEUECTBA W MPHUPOAbI. ParronanbHOe
NPUPOJIONIONB30BAHNE M COXpaHeHHe Oumojormueckoro pasHooOpasus 3emmu. OOmme
3aKOHOMEPHOCTH TJIOOATBHBIX IKOJIOTHYECKHX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpH3HUca
U €r0 BEpOSITHbIC OCTIEACTBHUSL.

Pa3BuTHe METOJAOB MOHUTOPWHTA Pa3BUTHsS ONACHBIX TEXHOTCHHBIX IMPOIIECCOB.
Cucmemnvle uccnedosanus nepexooa K pecypcocbepezaioujell U KOHKYPEHMOCHOCOOHOI
aHepeemuke. buonocuueckoe pasnoobpasue u duopecypcvl. HayuonanvHvie ungopmayuonHvle
cucmemvl, obecneuugarouue O00CMyn K UHDOPMAYUU NO COCMOSHUIO OMOENIbHLIX U008 U
axocucmem. OCHOBbI dKOpeadburumayuy IKOCUCmem U cnocooos Hopbovl ¢ OUONOBPENCOEHUAMU.
Pexoncmpyxkyus MopcKux u HA3eMHbIX IKOCUCTHEM.

JleMoOHCTpaL U

Tabmupt u  cxembl: «3arpsizHeHue artMmocepbl», «3arpsi3HEHUE TUAPOCHEPb,
«3arpszHenne mouBbl», «[lapHukoBbiii  3ddekT», «Ocobo oxpaHseMble MNPUPOIHBIE
TEPPUTOPUNY, «MOJEIH YIIPABISIEMOTO MUPAY.

OoGopynoBanue: Qororpaguu OXpaHSIEMbIX pPACTEHWH ¥ JKUBOTHBIX KpacHOW KHUTH
Poccuiickoit denepaiuu, KpacHoil KHUTH peruoHa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'MHN
HA YPOBHE CPEJJTHEI'O OBILIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOSHUS OOYYAIOIIUMUCS
pOTpaMM CpeAHEro o0IIero 00pa3oBaHus: JUYHOCTHBIE, METAIIPEAMETHBIC U IPEIMETHEIE.

B cTpyKkType JTUYHOCTHBIX Pe3yJIbTaTOB OCBOCHHS MPOTPaMMBbl 110 OHMOJIOTMH BbIIEICHBI
CIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKOM  Tpa)kIaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIPEAETICHUIO,
Hanuyue momueayuyu K OOYUEHUIO OWOJIOTUM, YeleHanpaeieHHoe paszeumiue BHYTPEHHHUX
yOeXAeHUI JIMYHOCTU Ha OCHOBE KJIIOUYEBBIX LIEHHOCTEW M MCTOPUUYECKUX TPAJMLUN pa3BUTUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMDb OOYUYAIOIIUXCS PYKOBOJACTBOBATHCSA B
CBOCH  JEATENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMM ~ yCTaHOBKAMH, TPUCYHIUMH  CHUCTEME
Ouojoruueckoro  oOpa3oOBaHMsS, Haauuue NPABOCO3HAHUS ~ DKOJIOTMUECKON  KYJIbTYpBI,
CcnocobHoCmu cmagums UEIN U CTPOUTH SKU3HEHHBIE I1JIaHBI.

JIn4HOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPaMMBbI 110 OMOJIOTHH JOCTHUTAIOTCSA B €IMHCTBE
yueOHOM M BOCIHTATEIbHON AEATEILHOCTH B COOTBETCTBHM C TPAAUIIMOHHBIMH POCCHHCKUMU
COLIMOKYJIbTYPHBIMH, UICTOPUUECKUMU U J1yXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMHU, IPUHSATHIMU B
oOuiecTBe MpaBUJIaMM U HOPMaMH IOBEAEHUS M CIIOCOOCTBYIOT IpoIeccaM CaMOIIO3HaHUS,
CaMOBOCIIUTaHUS U CaMOPa3BUTHS, Pa3BUTHS BHYTPEHHEH NMO3UIMM JIMYHOCTH, NATPUOTU3MA U
YBa)XXCHHsI K 3aKOHY M IPaBOIOPSIKY, YEJIOBEKY TPyJda U CTApIIEMY IOKOJEHHUIO, B3aUMHOIO
YBaXEHUsI, OEpEeKHOro  OTHOIIEHUS K  KyJAbTYpHOMY  HAClIE€QUI0O W  TpaJulusaM
MHOTOHallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, MpUpoe U OKPYKaroIIeH cpee.

JIMYHOCTHBIE pe3yabTaThl OCBOEHUS y4eOHOTo npenMeTa «buonaorus» TOMKHBI OTpakaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYarOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTpEHHEH
MO3UIMEN JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHEHTAlUil, MO3UTHUBHBIX BHYTPEHHUX
yOeXAeHUH, COOTBETCTBYIOUIMX TPAJAMLIMOHHBIM ILIEHHOCTSIM  pPOCCHIICKOro  oOIiecTBa,
paclIupeHHe KU3HEHHOTO OIbITa U ONBITA ACATEIBHOCTH B IIPOLIECCE PEATU3ALUN OCHOBHBIX
HaIpPaBJICHU! BOCIIUTATEIBHOMN IE€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOro BOCIMTAHMS:

c(OpPMUPOBAHHOCTh TPAXKIAHCKOM MO3UIMU  OO0ydYarollerocs Kak aKTUBHOIO U
OTBETCTBEHHOTO YJIEHA POCCUICKOr0 00IIeCTBa;

OCO3HAaHHME CBOMX KOHCTHUTYIIMOHHBIX NIpaB M OO0S3aHHOCTEH, YBa)KEHHE 3aKOHA U
IIPABOIOPSJIKA;

TOTOBHOCTb K COBMECTHOI TBOPUECKOH JIEATENBHOCTH MPHU CO3JaHUHN YU€OHBIX MPOEKTOB,
peleHnH y4yeOHBIX U IMO3HABATENbHBIX 33124, BHIMOJIHEHUN OMOJIOTMYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTh  ONpeNeNiATh COOCTBEHHYIO IO3MILHMIO IO OTHOUICHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHME YUYUThIBAaTh B CBOMX JEMCTBHUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOIO
B3aMMO/JICHCTBUSA JIIOJIEH ¢ pa3HBIMU YOKICHUSMU, KYJIbTYPHBIMU LIEGHHOCTSIMH U COLIMAIbHBIM
MI0JIO)KEHUEM;

FOTOBHOCTh K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOI'O BBINIOJHEHUS Y4eOHBIX,
MO3HABATENIbHBIX M UCCIEAOBATEIbCKUX 3aJa4, YBAXXUTEJIBHOTO OTHOLICHUS K MHEHHIO
OTIIOHEHTOB MPU 00CYXIEHUHU CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTb K T'YMaHUTAapHOU U BOJIOHTEPCKOU E€ATEIbHOCTH;



2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON IPKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iepel PoauHONM, ropaocTu 3a CBOW Kpai, CBOIO
Ponuny, cBO# SI3bIK U KYJIBTYPY, MIPOLLIOE U HACTOsIIIIEe MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOULIEHHE K TNPUPOJHOMY HACIHEAMI0 U NaMSATHUKAM IMPUPOJBL,
JIoCTXeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJIIGHUE U pPa3BUTHE
OHMOJI0TUH, TOHUMAaHKS 3Ha4€HUsl OMOJIOTHH B IO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

ujciHast yOe:KIEHHOCTh, TOTOBHOCTH K CIIY’)KCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HaHHE AYXOBHBIX LIEGHHOCTEH POCCUICKOT0 HApOIa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

CIIOCOOHOCTh OLIEHUBATh CUTYAIlMI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIIETro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOAMUTENSAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOM KU3HM B COOTBETCTBUU C TPAIULIMSIMH HAPOJIOB
Poccumn;

4) 3¢TeTHYECKOr0 BOCIUTAHUS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOUAsi DCTETUKY ObITa, HAYYHOTO M TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

MMOHUMaHUE AMOIIMOHAJIBHOT'O BO3/IEUCTBUS KUBOM NPUPOBI U €€ [IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B Pa3HbIX BHJAaX MCKYCCTBA, CTPEMJIEHUE IPOSBIATH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 30POBbSI H
3MOIMOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMAaHNE U peann3alus 3J0pOoBOro U 06e30MacHOro oopasa *KU3HU (370pOBOE MUTAHUE,
COOJII0/ICHNEe TUTUEHUYECKUX TPaBUJI U HOPM, COATaHCUPOBAHHBIM PEKUM 3aHSITHI W OTIbIXA,
peryispHas (¢u3MYEcKas aKTUBHOCTH), OEPEKHOrO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (PU3MUECKOMY U TICUXHUECKOMY 3/I0POBBIO;

MOHMMAaHWE IIEHHOCTH TIPaBUJ WHAMBHIYAIBHOTO M KOJUIEKTHBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOMINX 3JOPOBBIO M )KU3HU JIFOJICH;

OCO3HAHUWE TOCJIEICTBUN M HENMPHUSATHS BPEIHBIX MPUBBIYEK (YIOTPEOJICHHS ATKOTOJS,
HAapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYY, OCO3HAaHUE IIEHHOCTH MacTePCTBA, TPYI0TIO0HE;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAIbHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, TUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH — TaKyHO
JIeATETbHOCTb;

MHTEpEC K pa3nuyHbIM chepam mpodeccuoHaNbHON AESITeNTbHOCTH, YMEHHE COBEpILIATh
OCO3HAHHBIN BEIOOP OymyIeit mpodeccuu u peaaTn30BbhIBaTh COOCTBEHHBIEC )KM3HECHHBIE TUIAHBL;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHHIO U CaMOOOpPa30BAaHUIO Ha MPOTSIKEHUH BCel
KU3HHU;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:



9KOJIOTHYECKHU 11e71eCO00pa3HOe OTHOIIEHUE K MIPUPOJIE KaK UCTOYHUKY JKU3HU Ha 3eMIle,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBIIIEHUE YPOBHS OSKOJIOTMYECKON KYIbTYpBl: MPUOOpETEHHE OIBbITAa IUIAHUPOBAHUS
HOCTYIIKOB M OLIEHKHM UX BO3MOJKHBIX ITOCIIEICTBUH JUIsl OKPY>KAIOLIEH Cpe/ibl;

0CO3HaHME INI00AIBHOrO XapaKTepa 3KOJ0rMYECKUX Ipo0sIeM U IyTel UX peleHus;

CHOCOOHOCTH HCIIOJIB30BaTh NMPHOOpETaeMble IPU M3YUYECHUH OMOJOTMU 3HAHUS U YMEHUS
OpU pEIICHUH MPOoOJeM, CBS3aHHBIX C paIlMOHAJIBHBIM IMPHPOJONONB30BaHIEM (CcOOI0AeHNE
IpaBUJ MOBEACHUs B INPHUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHsI B JKOCHCTEMaX,
OXpaHy BHJIOB, SKOCUCTEM, Onochephl);

AKTHUBHOE HEIPUATUE IEHUCTBHUM, NPUHOCAIIMX BpEI OKPYKAIOLIEH HPUPOIHOM cpene,
YMEHHUE TPOTHO3MPOBATH HEOJIArONPHUATHBIE SKOJIOTUYECKHE MOCIEICTBUS MPEANPHHUMAEMBIX
JecTBUH M IPeOTBpallaTh UX;

HAJIMYME PA3BUTOrO HKOJOTHMYECKOTO MBILIUICHUS, SKOJOTHYECKOW KYyJIbTYpbl, OIbITa
JESTEIBHOCTH  DKOJIOTUYECKOW  HAlpaBICHHOCTH, YMEHHS PpYKOBOJCTBOBATbCSI HMHU B
[IO3HABATEJIbHON, KOMMYHUKATUBHOM M COLMAIbHOM IpPaKTHUKE, NOTOBHOCTU K YYacTHIO B
IPAaKTUYECKOHN 1eATeIbHOCTH SKOJIOTHYECKON HallPaBIECHHOCTH;

8) HeHHOCTH HAYYHOT0 NO3HAHUSA:

c(OpMHUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHUSI HayKd M OOIIECTBEHHOM MpPAaKTUKM, OCHOBAHHOTO Ha JUAJIOre KYJIbTYD,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEpPILEHCTBOBAHHE A3BIKOBOW M UNTATEIBCKON KYJIbTYphl KaK CPEJCTBA B3aMMOAEHCTBUSA
MEXy JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHUE crenupuKU OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
paLMOHATIBHOIO HAyYHOT'O MBIIUIEHHUS, CO3/1aHUU LIEJIOCTHOTO MPEACTaBICHUs 00 OKpyKarolieM
MHUpe KaKk O €JUHCTBE NpPUPOABI, YelIOBEeKa U oOlecTBa, B MO3HAHUU HPUPOJTHBIX
3aKOHOMEPHOCTEH U pelIeHnH NpoodieM COXpPaHEHUsI IPUPOIHOTO PaBHOBECHS;

yOexkAEHHOCTh B 3HAYUMOCTU OMOJIOTMM AJIi COBPEMEHHOM LMBWIM3ALMU: OOECieueHus
HOBOT'O YPOBHS pa3BUTHs MEIMIIMHBI, CO3[JaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CITOCOOHBIX
pelath pecypcHble MpoOIeMbl pa3BUTHs YEIOBEUECTBA, IOMCKA MyTeH BbIXO/a U3 II00aTbHBIX
HKOJIOTMYECKUX NPOoOJIeM U oOecreueHus nepexoa K yCTOH4MBOMY Pa3BUTHIO, PallMOHATIbHOMY
HCIIOJIb30BAaHUIO TPUPOIHBIX PECYPCOB U (POPMUPOBAHNIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJYYEHUU OMOJOTMYECKMX 3HAHUH B IIEJISAX MOBBIIMICHUS OOIIen
KYJIBTYpbl, €CTECTBEHHO-HAyYHOH TIPaMOTHOCTH, KaK COCTaBHOW YacTH ()YHKIIMOHAJIHHOU
rPaMOTHOCTH O0y4aroumxcs, GopMUpyeMoil pu U3ydeHUr OUOJIOTHH;

NMOHMMAHHE CYIIHOCTH METOJIOB MO3HAHMS, MCIONb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJb30BaTh IMOJlydyaeMble 3HAHUS Ui aHalIW3a M OOBACHEHHs SBJICHUMN
OKpPY’KAIOIIero MHpa M NPOMCXOIAIIMX B HEM HM3MEHEHHH, yMEHHe JenaTh 0OOCHOBaHHbBIE
3aKJIIOUYEHUSI Ha OCHOBE HAyuyHbIX (DAKTOB M HMEIOIIMXCS JaHHBIX C LENbI0 IMOTYYSHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIFHO HCIOJIb30BAaTh OMOJIOTUYECKUE 3HAHUS JUISl pEIICHUS
po6JeM B peaibHbBIX KU3HEHHBIX CUTYalLUsX;

OCO3HaHME IIEHHOCTU HAayYHOW JAEATENIbHOCTH, FOTOBHOCTh OCYLIECTBIATH NMPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JESTEIbHOCTh HHAUBUIYaIbHO U B IPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENPEpHIBHOMY OOpPa30BaHUIO U CaMOOOpa30BaHUIO, K
AKTUBHOMY TIIOJIYYEHHUIO HOBBIX 3HAHHMH 1O OHOJOTMM B COOTBETCTBHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.



METANPEIMETHBIE PE3YJIBTATHI

MetanpeameTHbie pe3ylibTaThl OCBOEHHUSI ydeOHOro mpeamera «bHOJIOrUsS» BKIIOYAIOT:
3HaYuMble i1 (OPMHUPOBAHHUS MHPOBO33PEHHS OOYYAIOIIMXCA  MEXIUCIUIUIMHAPHBIC
(MeXmpeaMeTHbIE) OOIIeHaAYYHbIE TOHATHSA, OTPAXKAIOIINE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(UKy METOJIOB IMO3HAHUS, HCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBIICHUE, TIPOIECC, CHCTEMa, HAy4YHbIH (haKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
Teopusi, UCClIeJJOBaHHEe, HAOII0JEHUE, W3MEpPEHHUE, SKCIEPUMEHT U JPYTHe); YHHUBEpCAIbHbIC
yueOHbIe JeiicTBUS (IMO3HAaBaTeIbHbIe, KOMMYHUKATUBHBIC, PETYISTUBHBIEC), 00ECIEUHBAOIINE
dbopMupoBanre (PYHKIMOHAIHHONH TPAMOTHOCTH M COIIMAIBLHOW KOMIICTCHIIMH OOYYarOIIUXCS;
CIOCOOHOCTh o0yJaronmxcs HCII0JIb30BaTh OCBOCHHBIE MEXIUCIUTIIINHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHUS M YHHUBEpCajdbHble YyueOHBbIE JAEWCTBUS B II03HABATEIHHOW U
COLIMATILHOM MTPaKTHKE.

B pesynprare wu3ydeHuss OWOJIIOTMM Ha YpOBHE CpemHero obOmero oOpa3oBaHHUS Y
oOygaromerocss Oyayr copmupoBaHBI MO3HABATEIBHBIC YHUBEPCAIbHBIC ydeOHBIC IEHCTBUS,
KOMMYHHUKATHBHbIE YHUBEpCaJbHble Y4eOHBbIE JEWUCTBUS, PETYIATUBHBIE YHUBEPCAIbHbBIE
yueOHbIe AeMCTBUSI, COBMECTHASI IEATEIBHOCTD.

MeranpeameTHbie pe3ysbTaTbl OCBOCHUSI MPOTPaMMBbI CPEAHETO OO0IIEro 00pa3oBaHUs
JIOJKHBI OTPAXKATh:

OBgi1aieHHe YHUBEPCAJIBLHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMH A€l CTBUIMMU:

1) 6a3oBbIe JOoruvecKue aeicTBUsI:

CaMOCTOSITENIbHO (OPMYJUPOBaTh M aKTyaJU3HpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIONIb30BaTh TPU OCBOCHMM 3HAHUW TMPUEMBI JIOTUYECKOTO MBIIIJICHUS (aHAIN3a,
CUHTE3a, CpaBHEHUs, Kiaccudukanuu, 0000IIeHHUsI), PACKPBIBATh CMBICT OHOJIOTHYECKHX
MOHSITHI (BBIICIIATH HX XapaKTEPHBIC MPU3HAKK, YCTAHABIIUBATE CBS3H C APYTUMHU TOHITHSIMH);

OTIPE/ICNIATh IEIM JEATEIHHOCTH, 3ajaBas TMapaMeTpbl W KPHUTECPHUH WX JOCTHIKCHHUS,
COOTHOCUTH PE3yIbTaThl AEITEIbHOCTHU C TIOCTABICHHBIMU IIENISIMU;

UCIIONIb30BaTh OMOJIOTHYECKUE TOHSITHUSI JUisi OObACHEeHUs (AKTOB U SIBICHUN KUBOU
TIPUPOJIBI;

CTPOUTH JIOTHYECKUE PACCYKICHUS (MHIyKTHUBHBIC, JCIyKTHBHBIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBJICHHSIX, (OPMYITHUPOBATH
BBIBOJIbI U 3aKJTFOUCHUS;

MPUMEHSTh CXEMHO-MOJICIbHBIE CPEICTBA JUIS MPEACTABICHUS CYIICCTBEHHBIX CBS3CH U
OTHOIIICHUN B W3y4aeMbIX OHMOJOTHYECKHX OOBEKTaxX, a TaKKe MPOTUBOPEUYHMM PA3HOTO POJa,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh TUIAH PEIICHHs TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepHUAIbHBIX
¥ HEeMaTepUATBHBIX PECYPCOB;

BHOCUTb KOPPEKTUBbI B JESATEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJITATOB LEINSIM,
OIICHUBATh PUCKU TOCIEICTBUN ACSITETFHOCTH;

KOOPJIVMHHUPOBATh M BBINOJIHATH pPadOTy B YCJIOBHSIX pPEaTbHOT0, BHPTYaIbHOTO U
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBHS;

pa3BUBATh KPEaTUBHOE MBIIIJICHUE NPU PEIICHUH KU3HEHHBIX MPoOIIeM.

2) 6a30BbIe HCCJIEA0BATEIbCKUE IeHCTBUS:



BJIa/IETh HAaBBIKAMHM y4€OHO-UCCIIEIOBATEIbCKON U MPOEKTHOW AESITeNbHOCTH, HaBbIKAMU
paspenieHust nmpoodJieM, ClIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHUs TPAKTUYECKUX 3aj]a4, IPUMEHEHHUIO Pa3IMUHbIX METO/I0OB IT03HAHUS;

UCIOJIb30BaTh PAa3jMyYHbIE BHUABI ACSITEIBHOCTU IO IMOJIYYEHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAlMY, PEOOPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE NPU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX IPOCKTOB;

(dbopMHpOBaTh HAYYHBIA THII MBIIUICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIIOYEBBIMH
MOHITUSIMA U METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 33/7aud B 00pa30BaTEIbHON NEATEIbHOCTH U
KU3HEHHBIX CUTYalLUsX;

BBISIBJISITH [IPUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTyaJIM3UpOBaTh 3ajady, BbIABUIAThH
TUNoTe3y €€ pelleHus, HaXxOAUTh AapryMEHTHhI IS JOKa3aTelbCTBA CBOMX YTBEPXKIACHUU,
3aJjaBaTh MapaMeTpPhbl U KPUTEPUH PEIICHUS;

AHIM3UPOBATh IIOJYYEHHBbIE B XOJ€ pEUIeHHs 3aJauyd pe3yibTaTbl, KPUTHUUYECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh IEJICHAIIPABICHHBIM MOUCK MEPEeHOCca CPEACTB U CIOCOOOB JIEHCTBUSA B
poECCHOHAIBHYIO CPENY;

YMETb IMEPEHOCUTh 3HAHWS B  I[IO3HABAaTEJIbHYI0O U  IPAKTUYECKYl0  oOJsiactu
KU3HEEATENIbHOCTH;

yYMETh UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIE HJEH, MNpPEUIaraTh OPUTHHAIBHBIC TOJIXOAbI W PEUICHUS, CTaBUTh
po0JIeMBI U 3a/1a4H, JOMYCKAIOLINE aJbTePHATUBHBIE PEIICHNUS.

3) pabora ¢ nnpopmManmeii:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOUYHUKAX HMH(pOpMauu (TEKCTe ydeOHOro mocodus,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTHYECKUX CIIOBApsSX M CHPABOYHHKAX, KOMIIBIOTEPHBIX
0a3ax gaHHbIX, B VHTepHere), aHaNM3UpPOBaTh MH(OPMALMIO pPa3IUYHBIX BHJIOB U (GOpM
IIPEJICTaBICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dopMynHupoBaTh 3ampOChl M TMPHUMEHATh pa3IMYHbIE METOJbl NpH IOHCKE U OTOOpe
Ouosiornueckoil nHPpopMaIuu, HeOOXOAMMOM JIJIs1 BBITIOIHEHUS YI€OHBIX 3a/1a4;

NpUOOpETaTh OMBIT HCHOJIB30BaHUS MHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIOJIB30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMpPATh ONTHUMAJbHYIO (OpMY TpEACTaBICHUS OHOJIOTHYECKOM
uH(popMaluu (cxemsl, rpaduKH, JUarpaMmmbl, TAOIUIIbI, PUCYHKH U IPYTroe);

WCIIOJIB30BaTh HAyYHBIM S3bIK B KA4eCTBE CPENCTBA TpH padboTe C OWOIOTHYECKOM
uHpopMaLrell: TPUMEHATh XUMHUYECKHe, (PU3UYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, ab0peBHaTypy, HOMEHKJIATypy, MCIIOIb30BaTh W INPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIaJIeTh HABbIKAMHU pAacCloO3HAaBaHUS U 3alIUTHl HHpOpMAIMH, HWHOOPMALMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBJaieHHe YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMM A€l CTBUSIMU:

1) o6menne:

OCYIIECTBIISITh KOMMYHUKAIIMN BO BCEX cdepax >KU3HH, aKTUBHO Y4acTBOBATh B JHAJIOTe
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XKIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBINIOJHEHUS TMIpe/ylaraéMoi 3aJadyd, YYWUTBIBATH WHTEPECHl U
COTJIACOBAHHOCTD MO3ULUHN APYTUX YUaCTHUKOB JHANIOTa I JUCKYCCUN);



pacrio3HaBaTh HeBepOalbHBIE CpEICTBA OOLIEHMs, MOHMMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(IIMKTHBIX CUTYallui, YMETh CMATYaTh KOH(IUKTHI U
BECTH I1EPErOBOPbI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMHU OOLIEHHS M B3aUMOJEHCTBUS, MOHMMATh HaMEpPEHUs
JPYTuX JOAEH, NPOSIBIATh YBAXUTEIbHOE OTHOLIEHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOUYKY 3PEHUS C HCIOJb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) coBMeCTHAs 1eITeILHOCTD:

NOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUAYaJIbHONH pabOTHI IpU
pemeHnu OGMoI0ruYecKor mpo0IeMbl, 000CHOBBIBATH HEOOXOJMMOCTh MTPUMEHEHHS TPYITOBBIX
¢dbopM B3aMMOAEUCTBUS NIPH PeLLICHUH y4eOHOM 3aauu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBUH ¢ yu€ToM OOIIMX HHTEPECOB U
BO3MOKHOCTEHN Ka)KOr'0 4JIEHA KOJUIEKTUBA;

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHW30BbIBaTH M KOOPIMHUPOBATH
JEUCTBUSA 10 €€ INOCTUIKEHUIO: COCTAaBIATH IUIAH JCHCTBUHM, PACIPENENATh POJIM C Yy4ETOM
MHEHHUH YJaCTHUKOB, 00CYKAaTh Pe3y/IbTaThl COBMECTHOMH paboThl;

OLICHMBATh KayeCTBO CBOETO BKJIAJA U KaXKJOI0 yJYaCTHHKA KOMaH/bl B OOLIUI pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejuiaraTb HOBBIE IIPOEKTHI, OLICHWBATHh HAEHU C IO3ULMUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEJIEHWE B pPAa3IMUHBIX CHUTYyalUsX,
MPOSBIISATH TBOPUYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

OsgiaieHHe YHHBEPCAJIbLHBIMHU PEryITHBHBIMH JCHCTBUSIMH:

1) camoopranu3amnms:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJs BBIABICHUS NpPoOJeM M HUX pelIeHHus B
YKU3HEHHBIX U Y4eOHBIX CUTYalUsX;

BBIOMpPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUU LIE€I€BbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JENCTBUAX M IOCTYNKAaX IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO U 310POBBIO
OKpPYXKarOIIHX;

CaMOCTOSITENIbHO OCYILECTBIISATh MO3HABATEIbHYIO JESATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHUPOBAaTH COOCTBEHHBIE 33/7a4l B 00pa30BaTElIbHON JEATENBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIITOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuIMpsATh paMKH Y4eOHOTI0 IpeMeTa Ha OCHOBE JIMUHBIX MPEATNOYTEHHIA;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PELICHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO M TPOSIBICHUIO IMPOKOM SPYIUIIMH B PA3HBIX 00JACTAX
3HAaHUH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaThb OLCHKY HOBBIM CUTYyallUsIM, BHOCHUTb KOPPEKTUBBI B JACATEIBLHOCTH, OLICHUBATH
COOTBETCTBUE PE3Y/IbTATOB LENISM;



BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JAEHCTBUN
¥ MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHUI, HCIIOIB30BaTh MPUEMBI pedieKcun
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;

YMETb OIICHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATD PEIICHUS [0 UX CHIKEHUIO;

IMPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yJIbTaTOB AEATEIbHOCTH;

3) npuHATHE ce0s U APYrUX:

NPUHUMATD ceOsl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKU;

pa3BHUBATh CIIOCOOHOCTh TOHUMATh MUP C TIO3UIUH IPYTOTrO YEIIOBEKA.
MNPEJIMETHBIE PE3YJIbTATHI

[IpenmerHble pe3ysbTaThl OCBOEHUS coOjepKaHMs ydeOHoro mpeamera «buosorus» Ha
yriyoJIEHHOM YPOBHE OPUEHTHPOBAHBI HAa 00ecriedeHre MPOPUIHLHOTO 00yYeHHsT 00y4YaroOIUuXCs
Oouonornu. OHM BKIIOYAIOT: crenu(UYEcKue sl OHOJOTMM HAy4HbIE 3HAHHS, YMEHUS U
CHOCOOBI JICMCTBUH TIO OCBOCHHIO, WHTEpPIpPETAlMM W NpeoOpa3soBaHUIO 3HAHWMA, BHIBI
NEeSITEIbHOCTH MO TOJYYEHUIO HOBBIX 3HAHUM M MX HNPUMEHEHHIO B PA3JIMYHBIX Y4EOHBIX, a
TaKXe B peaJIbHbIX KU3HEHHbIX cUTyalusx. [IpeaMeTHble pe3yabTaThl NPeACTaBICHbI IO To1aM
U3YYEHHUS.

[IpenmerHbie pe3ynbTaThl OCBOCHHS YydeOHOro mnpenmera «buonorust» B 10 Knacce
JIOJKHBI OTPakaTh:

c(OPMHPOBAHHOCTb 3HAHUI O MeCTe U PoJIi OUOJIOTHH B CHCTEME €CTECTBEHHBIX HAayK, B
(OpMHUPOBAHUN E€CTECTBEHHO-HAYYHOM KapTHHBI MHpa, B IIO3HAHUU 3aKOHOB MPUPOABI U
pelIeHny MpodieM paloOHAIbHOIO MIPUPOIONOIB30BaHus, O BKIIaJIe POCCUMCKUX U 3apyOEKHbIX
yu€HBIX B pa3BUTHE OMOJIOTUH;

BJIaJICHUE CHCTEMOW OMOJIOTMYECKUX 3HAHUHM, KOTOpas BKIOYAET: OCHOBOMOJAraroline
OMOJOTrMYEeCKHEe TEPMHUHBI W TOHATUS (PKU3Hb, KJETKa, OpraHu3M, MeTaboju3M, TrOMeocTas,
caMOperyJsilysl, CaMOBOCIIPOU3BEICHUE, HACIEICTBEHHOCTh, N3MEHYUBOCTb, POCT U Pa3BUTHE),
O6uonornyeckue Teopun (kiaetouHas Teopus T. IlIBamna, M. Ilnelinena, P. Bupxosna,
XpOMOCOMHasi Teopusi HacneAcTBeHHOCTH T. Moprana), yuenus (H. 1. BaBuioBa — o nenrpax
MHOT000pa3usi U MPOUCXOXKICHUS KYJIbTYpPHBIX PAaCTEHHIl), 3aKOHBI (€IUHO00pa3us MOTOMKOB
MEPBOrO MOKOJIEHHUS, pacIIETJICHHUs, YUCTOTHl FaMeT, He3aBUCUMOro HacineaoBanus . Mennens,
TOMOJIOTHYECKUX PSJIOB B HACIEICTBEHHOM u3MeHunBoctn H. M. BaBwiioBa), NpUHIMIIBI
(KOMILIEMEHTApHOCTH);

BJIa/ICHHE OCHOBHBIMHM METOJaMH HAYYHOI'O MO3HAHU$, UCIOJIB3YEMbIX B OMOJOTHYECKHX
HCCJIETOBAHMSIX KUBBIX OOBEKTOB (OMHCAHNE, U3MEPEHHE, HAOII0IEHIE, SKCIIEPUMEHT);

YMEHHE BBIACIATH CYLIECTBEHHBbIE NPU3HAKU: BUPYCOB, KJIETOK IPOKAPUOT U IYKAPHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4Hcie OakTepuid, rpubOB, pacTeHHIA,
’KMUBOTHBIX M Y€JIOBEKA, CTPOCHHSI OPraHOB U CHUCTEM OpPraHOB PACTEHUH, )KUBOTHBIX, YEJIOBEKA,
IPOLIECCOB JKU3HENEATEIbHOCTH, NPOTEKAIOIUX B OPraHU3Max pacTeHUH, >KUBOTHBIX U
4eJI0BeKa, OMOJIOrMYECKUX MPOLECCOB: 0OMEHa BEIIECTB (METa00IM3M), IPEBPALLCHUS SHEPTHH,
Opo>xeHHsI, aBTOTPO(HOr0 M reTepoTpo(HOr0 TUIOB MHUTAHMS, (POTOCHHTE3a M XEMOCHHTE3a,
MHTO3a, MeH03a, TaMeTOreHe3a, SMOPUOreHe3a, MOCTAIMOPHUOHAIBHOTO Pa3BUTHS, Pa3MHOKEHHUS,
WHIMBUYAJIbHOTO Pa3BUTUs OpraHu3Ma (OHTOreHe3a), B3aUMOJCHCTBUS T€HOB, Ie€TepO3Hca,
UCKYCCTBEHHOT'O 0TOOPA;



YMEHHME YCTAHABIMBATh B3aUMOCBS3M MEXAY OPTaHOMAAMU KIETKH M UX (PYHKIHSIMH,
CTPOCHHEM KJIETOK Pa3HbIX TKaHEH M UX (PYHKUUSMH, MKy OpraHaMy U CUCTEMaMH OPTaHOB Y
pacTeHHi, >KUBOTHBIX M 4eEJOBEKa M MX (YHKIHUAMH, MEXKIY CHUCTEMaMH OpPraHOB U UX
GyHKIUAME, MEXAY JTanaMu oOMeHa BEIIeCTB, dTalaMHM KJIETOYHOTO LMKJIA U >KU3HEHHBIX
[UKIJIOB OPraHM3MOB, JTallaMd AMOPUOHAILHOTO PpA3BUTHUS, TEHOTUIOM U (DEHOTHUIIOM,
¢deHoTunom u (hakropamu Cpeasl OOUTAHHUS;

YMEHUE BBISBIISATh OTIMYUTENIbHBIC NMPHU3HAKH JKUBBIX CHCTEM, B TOM YHUCIIE PACTCHHIA,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJIB30BaTh COOTBETCTBYIOUINE apTyMEHThI, OMOJIOTHYECKYI0O TEPMUHOJIOTHIO U
CHUMBOJIMKY JIJIS TOKa3aTeIbCTBA POACTBA OPTaHU3MOB Pa3HBIX CUCTEMATHYECKUX TPYIIIL;

YMEHHUE pemaTh OWOJIOTHYECKHE 33aJa4H, BBIBISATh NPUYHMHHO-CICICTBEHHBIC CBS3U
MEXYy HCCIEAyeMbIMH OHOJOTHYECKUMH TpOIleCCaMd U SBJICHUSMH, JellaTh BBIBOABI U
MIPOTHO3bI HA OCHOBAHMH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKHUE PadOThI, COONIOMATh MpaBHIa TPU
paboTe ¢ y4eOHBIM U JTA00paTOPHBIM 000PYIOBAHHEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATh HX HKCHEPUMEHTAIbHBIMU CPEACTBAMU,
dbopMynupys 1elb UCCIeI0BaHus, aHATM3UPOBATD MOJYYCHHBIE PE3YNIbTAThI U JIeNIaTh BBIBOIBI,

YMEHHE y4acTBOBaTh B YUEOHO-HMCCIENOBATEIbCKONW paboTe 1Mo OMOJIOTHH, SKOJIOTHU U
MeIuIHe, MPOBOAMMON Ha 0a3e HIKOJBHBIX HAYYHBIX OOMIECTB, W MyOJIMYHO MPEICTABISATH
MOJTy4YEHHBIC PE3yJIbTaThl HA YYCHUUECKUX KOH(PEPEHIIUSX;

YMEHHUE OLIEHUBaThb J3TUYECKHE aCHEeKThl COBPEMEHHBIX HCCIIEOBaHUN B 001acTH
Ouonornu W MenWIUHBI (KIOHWPOBaHHE, HMCKYCCTBEHHOE OIUIOIOTBOPEHHUE, HAIpaBICHHOE
W3MEHEHHEe TeHOMa U CO3[aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyayliei mpodeccuoHaIbHON 1EATEIbHOCTH B
o0acTi OMOJIOTUH, MEUIIMHBL, OMOTEXHOJOTHH, BETEpUHAPUH, CEIBCKOI0 X034 CTBa, MUIIEBOM
NPOMBIIIICHHOCTH, YIIyOJIATh TIO3HABATENbHBIA HWHTEPEC, HAINPABICHHBI Ha OCO3HAHHBIN
BBHIOOpP COOTBETCTBYIOIIEH mpodeccud W TPOJOJDKEHHE OHOJIOTMYECKOr0 00pa3oBaHUs B
OpraHu3alUsIX CPEeAHEro NPOoPeCcCHOHATBHOTO U BhICIIET0 00pa30BaHusl.

[IpenmerHble pe3ynabTaThl OCBOGHUs ydeOHoro mnpeamera «buonorus» B 11 Knacce
JIOJDKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTh 3HAHHI O MECTE M POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(OpMHpPOBAaHUN COBPEMEHHON €CTeCTBEHHO-HAyYHOW KapTHHBI MHpAa, B IMO3HAHWU 3aKOHOB
IOPUPOJBI U PEIIEHUH HKOJIOTHYECKUX MpOOJeM 4YeloBEYecTBa, a TAKXKe B PEIIEHUH BOMPOCOB
PalMOHATIFHOTO TPUPOJIOTIONB30BaHUs,, U B (OPMUPOBAHMHM IICHHOCTHOTO OTHOIIEHHS K
npupojie, OOIIECTBY, YEIIOBEKY, O BKJIAJIe POCCHUCKUX M 3apyOeKHBIX YUYEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTHY;

YMEHHUE BIa/IeTh CUCTEMOM OMOJIOTMYECKHX 3HaHUI, KOTOpas BKIIIOYAET ONpPEIesICHUS U
MOHMMaHHUE CYITHOCTH OCHOBOMOJAraloMIUX OWOJIOTUYECKAX TEPMHHOB M TIOHATHHA (BUI,
sKocucTeMa, Ouocdepa), Ouonoruueckue Tteopun (dBomronuoHHas Tteopus Y. JlapBuHa,
CHUHTETHUECKass Teopus sBomonuu), ydeHus (A. H. CeepuoBa — 0 NyTsIX U HalpaBICHUSX
sBomonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus [x. Xapau
u B. BaitnGepra, 3aponpimeBoro cxoacrBa K. M. bopa), mpasuna (Muaumyma lO. JInbuxa,
9KOJIOTUYECKON MUPaMUIBI SHEPTHH ), TUTOTE3bI (TunoTte3a «vupa PHK» V. I'mnbepra);

YMEHHUE BIAJCTh OCHOBHBIMH METOJaMM HAy4YHOTO IIO3HAHMS, HWCIOJIb3yeMbIMU B
OMOJIOTHYECKUX HCCIICAOBAHUAX JKUBBIX OOBEKTOB M JKOCUCTEM (ONHMCaHUE, H3MEpEeHHe,



HaOJII0IeHNE, YKCIIEPUMEHT), CIIOCOOAMHU BBISBIEHUS M OLIEHKU aHTPOINOIEHHBIX M3MEHEHHH B
IPUPOJIE;

YMEHHME BBIACIATh CYLIECTBEHHbIE IPHU3HAKU: BUAOB, OMOI€OLEHO30B, SKOCHUCTEM M
O6uocdeppl, CTaOMIM3UPYIOILEro, MABMKYLIEIO W pa3pbIBAIOIIErO €CTECTBEHHOro 0TOopa,
JIJIONATPUYECKOT0 U CUMIIATPUUYECKOTO BUJI000pA30BaHUs, BIUSHUS ABHKYIIHUX CHJI SBOJIIOLIUU
Ha TeHO(OH]| MOIMYJISAUHN, TPUCTOCOOICHHOCTH OPTaHU3MOB K cpene OOMTaHMs, YepeOBaHUS
HaIpaBJIEHUH 3BOJIIOLUHU, KPYTOBOPOTA BELIECTB U MIOTOKA S3HEPTUU B IKOCUCTEMAX;

YMEHHUE YCTaHaBJIMBAaThb B3aUMOCBA3M MEXAY IPOLECCAMU HBOJIOLUH, JBUKYILIUMHU
CHJIaMH aHTPOIOr€HE3a, KOMIIOHEHTAMM Pa3JIMYHbIX HKOCHUCTEM U MPHUCIOCOOJIEHUSIMH K HUM
OpraHU3MOB;

YMEHHE BBISIBIIATH OTJIMYUTEIbHBIE IPU3HAKU JKUBBIX CUCTEM, MPUCIIOCOOJEHHOCTh BUI0B
K cpefe oOuTaHMs, aOMOTUYECKMX M OMOTHMYECKHMX KOMIIOHEHTOB 3KOCHCTEM, B3aMMOCBs3EH
OpPraHU3MOB B COOOILECTBAX, AaHTPOIOI€HHBIX U3MEHEHHH B SKOCUCTEMAX CBOEH MECTHOCTH;

YMEHME UCIOJIb30BaTh COOTBETCTBYIOLINE aPTyMEHTbI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIUKY [UIsl J0OKa3aTelIbCTBA pOJICTBA OPraHM3MOB pa3HbIX CHCTEMaTHYECKUX TIpYIII,
B3aMMOCBSI3M OPraHU3MOB U Cpebl OOMTAHHUS, €IMHCTBA YEIIOBEUECKUX pac, HEOOXOAUMOCTH
COXpaHEHMsI MHOT0OOpa3us BUJOB M 3KOCHCTEM KaK YCIOBHUS COCYIECTBOBAHHUS IMPHUPOIbI U
YeJI0BEYECTBA,

YMEHHME pellaTh OUOJIOTMYECKUE 3aJaud, BBISABIATH NPUUYUMHHO-CIIEICTBEHHBIE CBSI3U
MEXIy HUCCIeAYeMbIMU OHOJIOTHYECKUMHU INpOLlecCaMM U SIBJICHMUSMH, J€1aTh BBIBOJABI U
IIPOrHO3bI HA OCHOBAHMH IIOJIYYE€HHBIX PE3YyJIbTaTOB;

YMEHHE BBINOJIHATH JJAOOPATOPHBIE U MPAKTUYECKHE padOThl, COOJOIaTh MpaBUia MPH
pabote ¢ y4eOHBIM U JIa0OPATOPHBIM 00OPYI0BAHHUEM;

YMEHHUE BBIIBUraTh THUIOTE3bl, NPOBEPATh HUX SKCIEPUMEHTAIBHBIMH CPEJICTBAMH,
bopMynupys 1eNb UcCeI0BaHNs, aHAIM3UPOBATh MOJYUYECHHBIE PE3Y/IbTaThl U JIeNIaTh BHIBOJIBI,

YMEHUE Y4YacTBOBaTh B Y4EOHO-HCCIEIOBATEIHCKON pabdoTe MO OMOJOTUM, DKOJIOTHH U
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJbHBIX HAay4HbIX OOIIECTB, M NMYOJMYHO MPEACTaBIATh
NOJIy4EeHHBIE PE3Yy/IbTaThl HA YUEHUYECKUX KOH(pEpEeHIUIX;

YMEHHME OLICHMBAaTb TUIOTE3bl U TEOPUH O IPOUCXOKICHUM JKU3HU, YEIOBEKAa U
YeJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUSIX U CIOCO0aX MpEeAOTBpAIlEHUs TI100abHBIX
W3MEHEHUH B 6uocdepe;

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyayliei mpodeccuoHaIbHON 1eATEIbHOCTH B
oOmactd  OMOJOTMM, OSKOJOTMH, TPHPOJONONB30BAHMS,  MEIUIHUHBI, OHOTEXHOJOTHH,
NICUXOJIOTHH, BETEPUHAPUH, CEIHCKOTO XO3SAMCTBA, MUIIEBOM MPOMBIIIJIEHHOCTH, YIIyOIsTh
MO3HABATENIbHBII MHTEpEC, HalpaBiICHHBIH Ha OCO3HAHHBIH BHIOOP COOTBETCTBYIOLIEH
npodeccun U TMPOJOIDKEHHE OMOJIOTHYECKOro o00pa3oBaHUs B OPraHU3aLUAX CpEIHEro
po¢eCCHOHATIBLHOTO U BBICIIET0 00pa30BaHuUsI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoanyectBo yacos
HaumeHoBaHue pa3jiejioB U TeM DJieKTpoHHbIe (uppoBbIe)
Ne ni/m IIpakTH4eckue
NPOrpaMmbl Bcero o0pa3oBaTejbHbIe pecypchl
padoThI

1 buonorus xak Hayka

2 JKuBbie cucTeMBbl M UX H3yYECHUE

3 buonorus knerku 2 0.5

4 XUMHUECKasi OpraHu3anus KICTKH 10

3) Crpoenne U QyHKIUH KICTKH 8 2

6 OOMeH BemecTB U PEBpaICHHE YHEPTUU B 9 1
KIIETKE

7 Hacnencreennast ungopmanus u 9 05
peanu3anus e€ B KIETKe '
JKW3HEHHBIN [IUKIT KJIETKA 6 1
CrpoeHune U QyHKIIMH OpraHU3MOB 17 1.5

10 Pa3mHOMXkeHMe U pa3BUTHE OPraHU3MOB 8 1.5

11 ['eneTrka — HayKa O HaCJIEICTBEHHOCTH U 5 05
M3MEHYHMBOCTH OPIaHU3MOB

12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10 1

13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6 1

14 I'enernka yenoseka 3 0.5

15 Cenexuusi OpraHu3MoB 4 1

16 buotexHonorus u cuHTeTHYECKass OMOIOTUs 4

17 PesepBHoe Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KJIACC

KoaunuecTBO 4acoB

HaumeHoBaHue pa3jiejioB U TeM DJieKTpoHHbIe (uppoBbIe)
Ne ni/m IIpakTH4eckue
NPOrpaMMblI Bcero o0pa3oBaTejbHbIe pecypchl
padoThI

1 3apoxkIeHue U Pa3BUTHE 3BOTIOLIMOHHBIX 4
MIPEJICTaBICHUI B OMOJIOTUHU
Mukpo3Boitonus 1 €€ pe3yabTaTbl 14 2

3 MaxpodBOIIOIHS U €€ PEe3yIbTaThl 6

4 [IpoucxoxaeHne u pa3BUTHE KU3HHA HA 15 15
3emie

5 [IpoucxoxaeHue yeaoBeKa — aHTPOIIOTeHE3 10 1
DKOJIOTHSI — HayKa O B3aUMOOTHOIIIECHHX

6 OpPraHU3MOB U HaJOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karolleu cpenou
OpranusMmel U cpesia OOUTaHUs 1.5

8 DKoJ0TUs BUAOB U TOMYJIALUN 0.5

9 DKoJ0rus COOOIIECTB. DKOIOTHUECKHE 12 05
CHCTEMBI

10 buocdepa — rimobanbHast skocucrema

11 UYenoBek U OKpysKarolas cpena

12 PesepBHoe Bpems

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7.5







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB JJIeKTPOHHBbIE
Nen/m | Tema ypoka IIpakTHYeckue mupponsle
Bcero o0pa3oBaTe/ibHbIE
padoThI pecypenI
1 buonorus kak KOMIUIEKCHas HAyKa U Kak 1
4acTh COBPEMEHHOI'0 00LIeCTBa
JKuBbl€ CUCTEMBI 1 X CBOMCTBA 1
3 YpoBHEBast OpraHU3aLUs KUBBIX CUCTEM 1
4 HcTopust OTKPBITHS ¥ U3YYEHUS KICTKH. 1
Knerounas reopus
MeTo1bl MONIEKYISIPHOM U KIETOYHOMN
ouonoruu. [IpakTrdeckas pabora
5 «M3y4yeHne MeTo/10B KJIETOYHON OHOJIOTHUH 1 05
(xpomarorpadus, nexkrpodopes, '
muddepeHanbHOe HEHTPUPYTHpOBaHUE,
[TLIP)»
6 XUMUYECKUN COCTaB KJIETKH 1
7 MuHepalibHbIE BEIIECTBA KIIETKH, UX 1
Ouosnoruyeckas poiib
Opranuyeckue BelecTBa KJIETKH — OeJKU.
8 JlaGopaTtopHas pabota «O0Hapyx)eHne 1 05
OEJIKOB C IIOMOILBIO KaYECTBEHHBIX '
peakuuii»
9 CgoiicTBa, K1accupuKanys U QyHKIUN 1

OEJIKOB




OpFaHI/I‘{eCKI/Ie BCIICCTBA KJIICTKHU —

10
YTJIEBOJBI

1 Oprannyeckue BenleCTBa KJIETKH —

JUIU B
Hyxneunoseie kucnotsl. JIHK u PHK.

12 JlaboparopHas pabota «Mccrnenoanue 05
HYKJICMHOBBIX KHUCJIOT, BbIJICJICHHBIX U3
KJIETOK Pa3JIMYHbIX OPraHU3MOB

13 Crpoenue u pyHkrun ATO. [Ipyrue
Hykneosuarpudocdarsr (HTD)

14 CexsennpoBanue [JHK. Meroasl renomuku,

TPAHCKPUIITOMUKH, IPOTECOMUKH

15 MeTto/1bl CTPYKTYPHOM OHOIOTHH

16 Tunsl knetok. [IpokapuoTnueckas KieTka
CtpoeHune syKapuoTUYECKON KIIETKH.

17 [IpakTuueckas pabora «3yueHue cBONCTB 0.5
KJIETOYHOU MEMOpaHbI»

18 [ToBepXHOCTHBIN anmnapar KJIeTK!

OnHoMeMOpaHHbIE OPraHOU bl KIETKH.

19 [TpakTuyeckas pabora «M3ydenue 05
JBUKEHHUSI LIUTOIJIA3Mbl B PACTUTEIIbHBIX
KJIETKax»

[TonyaBTOHOMHBIE OPraHOUIBI KJIETKHU:

20 MUTOXOHJIpHH, T1acTU bl JlabopaTopHas 05
pabota «VccnenoBanue mia3Monnsa u '
JIETUIa3MOJIN3a B PACTUTENBHBIX KIETKAX»

21 HememOpanHbIe opraHoubl KIETKU




22

Ctpoenue u GyHKIMH s1Ipa

23

CpaBHHTEIbHASL XaPAKTEPUCTUKA KIIETOK
aykapuort. JlabopaTopHas pabora
«M3y4eHune cTpoeHusI KIIETOK Pa3InIHbIX
OpPTaHU3MOBY

0.5

24

ACCUMMIISIINS U TUCCUMHMIISIIIASL — JIBE
CTOpOHBI MeTaboau3Ma. THurbl oOMeHa
BemecTB. JlabopaTopHas pabora «3yuenue
KaTaJIMTHYECKON aKTUBHOCTH ()ePMEHTOB
(Ha mpuMepe aMuyIa3bl WIKM KaTanas3bl)»

25

DepMEHTaTUBHBIN XapaKTep peaKklui
KJIETO4YHOro MeTabonu3Mma. JlabopatopHas
pabota «3ydyenue GpepMeHTaTUBHOTO
pacILeIUIeHHs] IEPOKCHUIa BOAOPOA B
PacCTUTEIIbHBIX U JKUBOTHBIX KJIETKAX)

0.5

26

benku-akTuBaTOpH! M OEIKU-UHTUOUTOPBI

27

ABTOTpO(HBIN THIT 0OMEHA BEIIECTB

28

dorocunTes

29

Xemocunres. JlaboparopHas pabota
«CpaBHeHue nporeccoB (OTOCUHTE3A U
XEMOCHHTE3a)

0.5

30

AHaspoOHBIe OpraHu3Mbl. Buibl OposkeHusI.
JlaGopaTtopHnast pabota «CpaBHEHHE
MIPOIIECCOB OPOKEHUSI U TBIXAHHS

31

AspoOHBIE OpraHU3MBI. DTarbl
SHEPTreTHYECKOro oOMeHa

32

DHeprusi MeMOpPaHHOTO TpaJrueHTa
npoToHoB. Cunte3 AT®: pabora




npoToHHON AT®-cuHTa3bI

33 Peakiun MaTpyu4HOTO CHHTE3a
34 Tpanckpunius — marpuuabiii cuaTe3 PHK
35 Tpancismus u e€ 3Tarmbl
36 Koauposanue amunokuciot. Ponas pubocom
B OMocuHTE3€e OerKa
37 Opranuzanus reHoMa y mpoKapuor u
JyKapuoT
38 MornekynsipHble MEXaHU3MBbI SKCIIPECCHH
TEHOB Y 9YKapHOT
Bupycbl — HekneTouHble GOPMBI KUZHU U
39 obsuraTHbIe mapasuThl. [IpakTHyeckas 0.5
pabota «Co3iaHue MOJeNu BUPyCa»
40 BupycHbie 3a001eBaHIS Y€I0BEKa,
JKUBOTHBIX, PACTEHUI
41 HanorexHomornu B OMOJIOrMY U MEIUIINHE
42 JKu3HeHHBIN MK KIETKH
43 Matpuunslii cunte3 JTHK
Xpomocomsl. JIaboparopHast pabora
44 «3ydeHne XxpoMOCOM Ha TOTOBBIX 0.5
MUKpOTIpEnapaTax»
45 JleneHne KJISTKM — MHTO3
Tunsl kneTok. KapuoknHe3 U HTUTOKUHES.
46 JlaGopatopHas pabora «Habnronenue 05
MHUTO3a B KJIETKaX KOHYHMKA KOpEIIKa JIyKa
(Ha TOTOBBIX MHKpOITpemnapaTax)»
47 Perynsiius sKM3HEHHOTO ITUKJIIA KIETOK




48 Opranu3M Kak eIuHOE 11eJI0e 1

49 Txkanu pacrenuii. JlJabopatopHas pabora 1 05
«3yueHne TKaHEeH pacTEHUI» '
TkaHU )KMBOTHBIX U Y€JIOBEKA.

50 JlaGopaTtopHas pabora «/3yueHue TkaHeu 1 0.5
YKUBOTHBIX)
Opransl. Cucremsl opranoB. JlaboparopHas

o1 pabora «M3y4yeHure opraHoB LIBETKOBOI'O 1 0.5
pacTeHus»

52 Ornopa Tena opraHu3MoB 1

53 JIBI>KeHNE OpraHn3MOB 1

o4 [Iutanue oprann3MoB 1

55 [MuTanne MO3BOHOYHBIX KHUBOTHBIX. 1
[MumeBapuTenbHas cucTeMa 4elloBeKa

56 JlpIxaHue opraHmu3MoB 1

57 JlpIxaHue MO3BOHOYHBIX )KUBOTHBIX U 1
YeroBeKa

58 TpaHCIIOPT BEIIECTB Y OPraHU3MOB 1

59 KpoBenocHas cucrema nmo3BOHOYHBIX 1
KUBOTHBIX U Y€JIOBEKa

60 Brigenenue y opranu3mMoB 1

61 3amuTa y OpraHu3MoB 1

62 NMMyHHas cucTema dyenoBeka 1

63 Pa3znpaxuMocTs 1 perynsinus y OpraHu3MoB 1

64 I'ymopainbHas perynasus 1 9HA0KpUHHAS 1

CHUCTCMA )KMBOTHBIX U YCJIOBCKaA




65

@DopMBbl pa3MHOKEHHUSI OPTaHU3MOB

66

ITonoBsoe Pa3MHOXKCHUE

67

Metiio3

68

["ameTorenes. OOpa3oBaHKe U Pa3BUTHE
MOJIOBBIX KJIeTOK. JIabopaTopHas paborta
«M3yueHune cTpoeHus MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIpETapaTax»

0.5

69

NunuBuayansHOE pa3BUTHE OPraHU3MOB —
OHTOI'CHE3

70

3akagKa OpraHOB U TKaHEH U3
3apOAbIIICBBIX JIMCTKOB

71

Pocrt u pa3Butue xxuBoTHbIX. JlabopaTopHas
pabota «BpIsiBIIeHHE TPU3HAKOB CXOJICTBA
3ap0IlBIIHeﬁ IIO3BOHOYHBIX XUBOTHBIX»

0.5

72

PasMHOXeHUE U pa3BUTHE PACTCHUM.
JlabopaTtopHast pabota «CTpoeHue opraHoB
Pa3MHOKEHUS BBICIIUX PACTEHUI»

0.5

73

I/ICTOpI/IH CTAaHOBJICHUA U Pa3BUTHA
TCHCTUKHU KaK HAYKH

74

OCHOBHBIE TIOHATHUS U CUMBOJIBI T€HETHUKH.
JlaGopartopHas pabota «J{pozoduia kak
00BEKT FeHEeTUYECKUX UCCIICOBAaHUI»

0.5

75

3aKOHOMCpHOCTI/I HacCJICAOBaHUA ITPU3HAKOB.

MoHorubpuaHoe CKpeluBaHue.
[TpakTrueckas pabota "U3ydyenue
pe3yabTaTOB MOHOTHOPHIHOTO
CKpeIIUBaHUs Y 1p030(HIbl"

0.5

76

[{uTonornyeckrne OCHOBBI MOHOTHOPHUIHOTO




CKpCIIUBaHUA

Ananusupyroiee ckpenppanue. Hemomnunoe

77 1
JOMMHHUPOBAHUE
Jurubpunnoe ckpemuanue. [Ipakruueckas

78 pabota «/3yueHue pe3yabTaToB 1 05
JUTHOPUIHOTO CKPEIUBAaHUS Y '
TPO30(HITBI»

79 [{uTonoruyeckre OCHOBBI AUTHOPHUIHOTO 1
CKpEIMBAHUS

80 CrerieHHOE HaclleZIOBaHUE TPU3HAKOB 1

81 XpOMOCOMHas TEOPHS HACIECTBEHHOCTH 1

82 I'enernka mona 1

83 I'enoTum Kak 1enocTHAs CUCTEMa 1

84 I'eneTnyecknii KOHTPOJIb PA3BUTHUSA 1
pacTeHMi, ’KUBOTHBIX U YEJIOBEKa

85 M3MeHunBOCTh TPU3HAKOB. Busl 1
M3MEHYUBOCTH

86 MomudukaroHHast “3MEHINBOCTh 1
BapuauvoHHBIN psia U BapUallMOHHAs
kpuBas. Jlaboparopnas padota

87 «MccnenoBanne 3aKOHOMEPHOCTEN 1 05
MOU(HUKAITIOHHONH H3MEHUYMBOCTH. '
[TocTpoeHnne BapualiMOHHOTO psija U
BapUALMOHHON KPUBOI»

88 I'enoTunueckast U3MEHUYNBOCTD. 1
KomOuHaTHBHAs N3MEHYNBOCTh

89 MyTanuoHHasi U3SMEHYUBOCTb. 1 0.5




[IpakTruueckas pabora «MyTaruu y
Jpo30¢uIIbl (Ha TOTOBBIX
MUKpOIIpenaparax)»

90

3aKOHOM€pHOCTI/I MYTallMOHHOI'O ITpo1ecca.
ONUIeHeTHKA U SIIMTCeHOMHUKA

91

['eneruka yenoseka. [IpakTuueckas pabota
«CocTaBiieHUE U aHATIN3 POJIOCIOBHOI»

0.5

92

MerTtoasl MEAUIIMHCKON NeHETUKHU

93

3HadyeHue MeIUIMHCKON N'eHETUKU B
HpeI[OTBpaIIIGHI/II/I " JICUCHUHU I'CHCTHUYCCKUX
3200J1€BaHNI YETIOBEKA

94

OCHOBHBIE ITIOHSITUI CCJICKIINU.
JlaGopaTtopHas pabora «3yueHue copToB
KYJbTYPHBIX PACTEHUI U MTOPOJI JIOMALITHUX
YKHUBOTHBIX»

0.5

95

MeTto/1bI ceeKIIMOHHOM paboThI.
JlaGopatopHas pabota «3yueHne MeTon0B
CeJIEKIIUU pacTEeHUIl»

0.5

96

JlOCTHIKEHMS CEJIEKIUU PACTEHUIN 1
#KUBOTHBIX. [IpakTnueckas pabora
«IIpuBUBKa pacTeHUI»

97

CoxpaHeHue, U3yUYE€HUE U UCTI0Ib30BaHUE
TEHETUYECKUX PECYPCOB

98

BuoTexHonorus kak Hayka u OTpacib
nponsBoacTBa. [IpakTrueckas padbora
«M3yueHne 00beKTOB OMOTEXHOIOTHUI

0.5

99

OCHOBHBIC HANPABJICHUSI CHHTETHYCCKOM
OMOJIOTUH




100 XpOMOCOMHasI ¥ T€HHAs MH)KEHEPHS 1
101 Menunuackre OMOTEXHOIOT NI 1
102 Pesepeubrii ypok. [ToBropenue, o6o01eHue, 1
cUCTeMaTH3aIHs 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 13.5




11 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne n/m Tema ypoka IIpakTHYeckue mupponere
Bcero oOpa3oBaTe/ibHbIE
padoTshI pecypebi
1 OpomtonnonHas teopus Y. lapsuna 1
5 JIBH>KyIIHME CHIIBI ABOJIFOIMA BUAOB 10 Y. 1
JapBuny
3 Bbopr0a 3a cymecTBoBaHue, €CTECTBEHHBIM 1
U UCKYCCTBEHHBII 0TOOP
4 DopMUPOBAHUE CUHTETUYECKON TEOPHUH 1
HBOJIIOLIMH
5 DTarbl HBOJIIOIIMOHHOTO MPOIecca: 1
MHUKPOIBOJIIOLHS U MaKPO3BOIFOLIHS
6 [Tonynsus — sneMeHTapHast eMHNLA 1
HBOJIIOLMH
3aKOoH reHeTHYecKoro paBHoBecus Jx.
7 Xapau, B. BaitnOepra. JlabopaTopHas 1 05
pabota «BbIsBIEHNE U3MEHUYMBOCTH Y '
oco0eilt 0HOTO BHJa»
8 DOneMeHTapHbIe GaKTOPHI IBOTIOLHUU 1
9 OS¢ ekt ocnoparenst. dpdexr 1
OYTBIJIOYHOTO TOPJIBIIIKA
10 Murpauuu. M30aumuu nomymsmii: 1
reorpaduyeckas, OnoJIorundecKas
11 EctecTBeHHbI 0TOOp — HanpaBIISIOLINI 1

(hakTOp IBOIOITUHN




12

[TonoBoii oTO60Op

13

[Ipucnoco0aeHHOCTh OPraHU3MOB KaK
pe3ynbTaT MUKpo3Boonuy. JlaboparopHas
pabora «3yuenue apoMopd030B 1
WJIMO0AIANTAMI Y PACTEHUN U )KUBOTHBIX)

0.5

14

[TpumepbI IPUCTIOCOOICHUH Y OPTraHU3MOB:
Mopdonoruueckue, GU3NOIOTHIECKHE,
OHMOXMMUYECKHUE, ITIOBEICHUYECKHUE.
Jlaboparopuas padota «IIpucrnocoOnenus
OpPraHnu3MoOB U UX OTHOCHUTCJIbHAA
1eJIECO00Pa3HOCThY

0.5

15

Bun, ero kputepuu u CTpyKTypa.
Jlaboparopnas pabota «CpaBHeHUE BUI0B
0 MOP(OJIOTUIECKOMY KPUTEPHIO»

0.5

16

Crpykrypa BUIa

17

BunooOpa3oBanue kak pe3yapTar
MHUKPO3BOJIIOLUN

18

CBs3b MUKPO3BOJIFOIHUU U STTHUIEMHUOJIOTUN

19

MaKpOBBOJ'IIOI_II/ISI. ITameonTONMOrNYECKHE
MCTOAbI U3Y4YCHU 3BOJIFOIUN

20

Enoreorpa(I)quCKHe MCTOABI U3YUCHUSA
9BOJJIIOIINH

21

OMOpPHUOIOTHYECKHE U CPAaBHUTEIHHO-
MOP(OJIOTHIECKUE METO/IBI U3YICHUS
ABOJIIOIUA

22

MonekynsapHO-T€HETUYECKHUE,
OMOXMMHUYECKHE U MATEMAaTHIECKUE
METO/IbI U3YUYEHUS IBOTIOIIAN




23

OO61mre 3aKOHOMEPHOCTH YBOJTIOIHH

AnantuBHas paauanus. HepaBHOMepHOCTh

24 TEMIIOB JBOJIOIUH

o5 Hay4Hble THIIOTE3BI TPOUCXOXKIACHUS
YKU3HU Ha 3emJie

26 JloHay4HBIE TPECTABICHHUS O 3aPOXKICHUU
KU3HH

97 OCHOBHBIE 3TaIbl HEOPTaHUYECKOM
IBOJIIOIIH

28 ['unoTessl 3apOXKACHUS KU3HHA
Hctopus 3eMiu U METOIbI €€ H3yUYCHHUSI.

29 Jlaboparopuas padota «3yueHue u 05
OIMCAHNE UCKOTIAEMBIX OCTATKOB JIPCBHUX
OpPTaHHU3MOBY

30 HauansHele 3Tars! opraHn4eckon
IBOJTIOIIAH

31 DBOITIOLUS SYKApUOT
OCHOBHBIE 3TaITbI BOTIOIIUU

39 pacturensHOro Mupa. [IpakTudeckas 0.5
pabota «3y4yenne ocoOeHHOCTEH '
CTPOCHHS PACTEHHI Pa3HBIX OTIEIOBY»

33 OCHOBHBIE 3TaIlbl BOIIOIUHU KUBOTHOTO
MuUpa
DBOIOIUS )KUBOTHBIX. [IpakTuyeckas

34 pabota «3ydyenne ocoOeHHOCTEH 0.5
CTPOCHHSI TTO3BOHOYHBIX KHUBOTHBIX)

35 Pa3BuTHe xu3HM Ha 3eMJIe 10 3paM U

nepuojam




MaccoBbie BbIMHUPpAaHHUA — 3KOJOT'HYCCKUE

36 KPHU3HCHI MPOILIOTO
37 CoBpeMEHHBIN SKOJIOTUYECKUN KPU3HUC, €TO
0COOEHHOCTH
38 CoBpeMeHHas cucTeMa OpraHu4eckoro
Mupa
39 OcCHOBHBIE CHCTEMAaTUYECKUE TPYIIIIBI
OpraHHU3MOB
40 AHTpPOIOJIOTHS — HayKa O YeJIOBEKe
41 Pa3BuTHe npencraBieHui o
MIPOUCXOXKICHUH YEIIOBEKA
MecTo 4enoBeka B CUCTEME OpPraHUIEeCKOTO
42 mupa. JlaboparopHas padota «3ydeHue 05
O0COOCHHOCTEH CTPOCHUS CKEJIeTa YeIIOBEKa, '
CBSI3aHHBIX C TIPSIMOXOXKICHUEM)»
43 JIBYOKYIIIME CUITBI aHTPOTIOTEHE3a
44 CooTHolIeHne OMOJIOTMYECKUX U
COIMATILHBIX ()aKTOPOB B AaHTPOIIOTCHE3E
45 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a
46 [TaneoreHeTrka U MajeOreHOMUKA
47 DBOJIOIUS COBPEMEHHOTO YeJIOBEKa
UYenoseueckue packl. [IpakTudeckas padbora
48 «M3ydeHne 3K0JIOTMUYeCKUX a/lalTalui 0.5
YeIOBEKa»
49 MeXIUCIUTITMHAPHBIE METOIBI
aHTPOTIOJIOTUHI
50 3apokeHUE U pa3BUTHE IKOJIOTUU




Mertonasl skonorun. Jlaboparopuas padbota

51 «M3ydeHne METOI0B IKOJIOTHIECKUX 1 0.5
HCCIIE0BAHMIN

59 3Ha4YeHHE 3KOJIOTMYECKUX 3HAHUM IS 1
YelioBeKa

53 Dkonorudeckue hakTopbl 1
Abunornyeckue pakropsl. CBEeT Kak

54 sKosoruueckuii paxrop. JlaboparopHas 1 05
pabota «BBIsSBICHHE PUCTIOCOOTICHUI '
OpPTaHU3MOB K BIIUSTHUIO CBETa
AbuoTtnueckue daxropsl. Temmeparypa kak

55 sKosiormueckuii pakrop. JlabopaTopHas 1 05
pabota «BpIsBICHNE TPUCTIOCOOICHUIA '
OpPraHU3MOB K BIHMSIHUIO TEMIIEPATYPhI»
Abuotnyeckue pakropbl. BnaxkHOCTh Kak

56 skonorunueckuii pakrop. JlabopatopHas 1 05
pabota «AHaTOMUYECKHE OCOOEHHOCTH '
pacTeHHii U3 pa3HbIX MECT OOUTAHUS»

57 Cpenpl 0OuTaHHs OPraHU3MOB 1

58 buonoruueckue puTMsl 1

59 XKuznennsle GopMbl OpraHu3MOB 1

60 buotnueckue hakTopsl 1
3HaueHue OMOTUYECKHUX B3aUMOACHCTBUIA

61 JUTSL CYIIECTBOBAHHS OPTaHU3MOB B Cpelie 1
oOuTanus

62 DKOJIOTHYECKHE XapaKTePUCTUKU 1

MMOomyJiauuun




OCHOBHBIE TTOKa3aTeIIN IIOIMYyJIAINH

63 YHCJICHHOCTD, TNIOTHOCTh, BO3PACTHAS U
MOJIOBAsI CTPYKTYpa
OCHOBHBIE TIOKA3aTEeH MOIMYJISIUH:

64 POXK1aeMOCTh, TPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUU

65 DKoJjoruyeckasi CTpyKkTypa nonyJssuu

66 JlnHaMuKa MONYJISIINAN U €€ peryIsnus

67 KpuBsie pocta 4ncIeHHOCTH MOMYIISIINN.
KpuBbie BbDKHUBaHHS
Okonornyeckas Huma Buaa. JlaboparopHuas

68 pabota «IIpucmocobiaeHus CeMsSH pacTeHUN 0.5
K PacCeIICHUIO

69 Bun kak cucrema nomyssui

20 3aKOHOMEPHOCTH MOBEJICHHS 1 MUT DAL
KUBOTHBIX

71 Co00111€CTBO OpraHU3MOB — OHOIIEHO3

72 DKocucTema Kak OTKpbITasi cucreMa

73 KpyroBopoT BeliecTs U MOTOK SHEPTHH B
IKOCUCTEME

74 OCHOBHbBIE TIOKA3aTEIN IKOCUCTEMBI

75 DKOJIOTHYECKUE TUPAMUIbI

76 W3meneHus coo0IIecTB — CYKIIECCUH

77 [TpupoHbIe 5KOCUCTEMBI. DKOCHCTEMBI
03ep U peK. DKOCUCTEMbI MOpeil U OKEaHOB

78 [TpupoHbIe 5KOCUCTEMBL. DKOCHCTEMBI

TYHJIp, JIECOB, CTENEM, IyCTHIHDb




79

AHTpOHOFCHHBIG 9KOCHCTEMbI

Ypboskocucremsl. [IpakTuueckas pabora

80 0.5
«M3ydenue u onucaHue ypoo3KOCUCTEMBI»
3aKOHOMEPHOCTH (HOPMUPOBAHMS

81 OCHOBHBIX B3aUMO/JICHICTBUI OPraHU3MOB B
KOCUCTEMAX
MexaHu3Mbl BO3/IEUCTBUS 3arpsI3HEHUN

82 pa3HBIX TUIIOB Ha CYyOOPraHU3MEHHOM,
OpPTraHU3MEHHOM, MOMYJISIIUOHHOM U
HKOCHCTEMHOM YPOBHSIX

83 buocdepa — obmieruranerapHas 060109Ka
3emin

84 Yuenne B. W. Bepraackoro o 6uochepe

85 3aKOHOMEPHOCTH CYIIIECTBOBAHUS
ouocdepsr

86 Kpyrosoports! BeniecTs u
OMOT€0XUMHUECKUE IIUKIIBI

87 3oHanbHOCTH Onochepsl. OCHOBHBIE OMOMBI
CyIIH

88 YcroitunBocTs 6uoCheps

89 DKOJIOTHYEeCKHE KPU3UCHI U UX TPUUHHBI

90 BozneiicTBue uenoBeka Ha 6uochepy

01 AHTpPONOreHHOE BO3/ICUCTBHUE HA
PaCTUTENbHBIN U )KUBOTHBIM MU

92 Oxpana npupozsl

03 OCHOBHbBIE IPUHIIMIIBI YCTOMYUBOTO

Pa3BUTHA YCIIOBCUYCCTBA U ITPUPOIbL




PaI_[I/IOHaJ'H:HOG IIPpUPOAOII0JIBL30BAHUE U

94 COXpaHEHHEe OMOJIOTHYECKOTO 1
pazHooOpasus 3eMiaun

95 Oﬂ606l.u€HH€ 1o Teme «MHUKPOIBOJIOLHUS U 1
e€ pe3ynbTaThl»

96 Ofio6mem1€ 1o Teme «MaKpOdIBOIIOIUS U 1
e€ pe3ynbTaThl»

97 O6061mmenue o teme «lIpoucxoxaeHue u 1
pa3BUTHE )XKU3HU HA 3eMiie)

98 O6o6menne no Teme «IIpoucxoxaenue 1
YeJIOBEKa — aHTPOITOTCHE3)

99 O060061IeHre 110 TeMe «IKOJIOTHS — HayKa O 1
B3aMMOOTHOIICHHSX OPTaHH3MOBY

100 O606m1eHne o Teme «OpraHu3Mbl U cpeaa 1
oOUTaHUS

101 O606meH1/ie o TeMe «IKOJIOTHUsI BUJIOB U 1
TTOTTYJISITTHI

102 O600mmenue mo teme «buocdepa — 1
JI00abHAas IKOCUCTEMAY)

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7.5







ITPOBEPAEMBIE HA EI'D ITIO BUOJIOT'HUA TPEBOBAHUA K PE3YJIBTATAM
OCBOEHHA OCHOBHOM OBPA30BATEJBHOMN IMPOT'PAMMBI CPEJTHEI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TpeOOBaHUSA K MPeAMETHBIM Pe3y/JbTATaM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpamMMbl CpeHero 0011ero
oOpa3oBaHus

CdopmMupoBaHHOCTh 3HAHUNW O MECTe U POJH OHOJIOTUU B CHCTEME
€CTECTBEHHBIX HayK, B dbopMupoBaHUH COBpPEMEHHOM
€CTECTBEHHOHAYYHOW KapTHHBI MUPA, B TIO3HAHUU 3aKOHOB MPUPOJIBI U
pelIeHUN KU3HEHHO BAXKHBIX COIMAIbHO-ITUUYECKUX, SJKOHOMUYECKHUX,
9KOJIOTHYECKUX TPOOJIEeM YeTIOBEUeCTBa, a TAKXKE B PELUICHUH BOIIPOCOB
paIoOHaIBLHOTO MPUPOAONONIB30BaHNUs, B GOPMUPOBAHUU IIEHHOCTHOTO
OTHOIIEHUS K IPHUPOJIE, OOIIECTBY, YETOBEKY; O BKJIaJIe POCCUUCKUX U

3apyOCKHBIX YUEHBIX — OMOJIOTOB B Pa3BUTHE OMOJIOTUU

Bnanenne cucremoir 3HaHMH 00 OCHOBHBIX METOJaX HAy4HOIO
IIO3HaHWs, UCIOJb3YCMbBIX B OHOJIOTMYECKHUX HUCCIICAOBAHUAX XKUBBIX
O0OBEKTOB M D3KOCHCTEM (ONHCaHWE, W3MEpEHue, MPOBEACHUE
HaOIIOACHNH); CIIOCOOAMU BBISIBICHUSI M OLIEHKH aHTPOIOI€HHBIX
W3MEHEHUH B IIPUPOJIE.

YMenune BbIIBUT'aTh TUIIOTEC3bI, IMPOBEPATH HX SKCIICPHUMCHTAJIbHBIMHA
cpeactBamu, (GOpPMYJIHpYS 1€ HCCIEAOBAaHUS, AaHAJIM3UPOBAThH
MIOJTyYeHHBIE PE3YyJIbTAThI U /1€1aTh BBIBOABI.

BblsiBIeHHE 3aBUCUMOCTH  MEXIY HMCCIEIyeMbIMH BEJIMYMHAMM,
00BsICHEHNE TIOJYYEHHBIX PE3YyIbTaTOB U (POPMYIUPOBAHUE BHIBOJIOB C

HCITIOJIb30BAHUEM HAYYHBIX HOHHTHf/’I, TeopI/Iﬁ " 3aKOHOB

YMeHue BIaJeTh CHUCTEMOW OHONOTMYECKMX 3HAaHUN, KOTOpas
BKJTFOYAET: OCHOBOIIOJIATAIOIIME OWOJIOTHYECKUE TEPMHHBI M TIOHSTHS
(>Ku3HB, KJIE€TKA, TKaHb, OPraH, OPraHW3M, BHJI, TIOMYJISIIMS, SKOCUCTEMA,
ouorieHo3, omocdepa; MeTaboIM3M, TOMEOCTa3, KIETOYHBIH WMMYHHUTET,
OuvocuHTe3 Oenka, OWOMONMMMEPBI, JUCKPETHOCTh, CaMOpPETyJIsIus,
CaMOBOCIIPOM3BEICHUE, HACIIe/ICTBEHHOCTD, HM3MEHYMBOCTD,
SHEPro3aBUCHUMOCTb, POCT U Pa3BHUTHE);

Ouosnornyeckue Teopuu: kietoyHas Tteopus 1. IlIBanna, M.
[neiinena, P. BupxoBa; KJIOHAIbHO-CENIEKTUBHOTO UMMyHHuTeTa II.
Opnux, .M. MeunnkoBa, XpOMOCOMHAsi T€OpUsL HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apojsimieBoro cxojacrsa K. bapa, spomonnonHas

teopuss Y. JlapBuHa, CHHTETHYECKAas TEOpPUS DSBOJIIOLHUH, TEOPHUS




antporioreHeza Y. Jlapsuna; Teopus Oumoreorneno3a B.H. Cykauépa;
yuenue H.W. BaBuioBa o neHTpax MHOrooOpaszus U MPOUCXOKACHUS
KyJIbTypHbIX pacrenuid, yuenue A.H. CeBeproBa o0 mnyrsax u
HaIpaBJIeHUAX dBoJIrOIMH, yueHue B.U. BepHanckoro — o 6uocdepe);
3aKOHBI (€IUHOO0Opa3Hs TOTOMKOB IEPBOT0 MOKOJICHUS, PACIICIUICHUS
MPU3HAKOB, HE3aBUCUMOIO HacieqoBaHMs MpusHakoB [. Mennens;
CUEIUJICHHOTO HAacJIeIOBaHUsI TPU3HAKOB W HAPYIICHUS CUEIJICHUs
reioB T. Moprana; TroMOJOTMYECKHUX pSAJOB B HACJIEICTBEHHOM
m3menunBocty H.M. BaBwioa; renernueckoro pasHoBecus JIx.
Xapnu u B. BaiinGepra; 3apoasimeBoro cxonactsa K. bapa;
ouorenernueckuii 3akon J. ['exkens, @. Miomiepa);

MIPUHIIMIIBI (YUCTOTHI FaMET, KOMIIJIEMEHTAPHOCTH);

npaBmwia (MuHuMymMma FO. Jlubuxa, 5KOJOrMYecKON MUpaMUibl 4HCed,
OMOMAacChl U SHEPTUH);

runote3bl (koauepBatHo A.W. Omnapuna, nepBuvHoro Oynbona J[x.

Xonpetina, mukpocdep C. @okca, pudozuma T. Uek)

VYMmenue peiiaTb IMOUCKOBBIC OuoJI0ruYecKUe 3aJa4u,; BbIABIIATH
MMPUYNHHO-CJIICACTBCHHBLIC CBsA3U MCXKIY HCCIICAYyCEMbIMU
OMOJIOTHYECKMMHU 06LeKTaMI/I, nponeccamMu M ABJICHUAMU; OCJIATb
BBIBOJIbI M IIPOTHO3bI HA OCHOBAHWHU MTOJIYUCHHBIX PE3YJILTATOB,

COCTaBJIATb I'CHOTHIIMYCCKHUE CXCEMbl CKPCHIUMBAHHA I Pa3HBIX THUIIOB
HaCJICAOBaHUA MPHU3HAKOB Yy OPraHM3MOB, COCTABJIATH CXEMBI ICPECHOCA

BCHICCTB U SHCPI'U B 9KOCUCTEMAX (I_ICHI/I IHUTaHWA, ITUIICBLIC CeTI/I)

YMeHue ycTaHaBIMBaThb B3aUMOCBSI3U  MEXJIY CTPOCHHEM U
(GyHKIUSMU: OpPraHOMJOB, KIETOK pa3HbIX TKaHEH, OpraHaMu U
CUCTEMAMHU OPraHOB y pAacCTEHHH, JKMBOTHBIX U YEJIOBEKA; MEXAY
JTaraMyd OOMEeHa BELIECTB; ATallaMH KJIETOYHOTO LUKJIA U KU3HEHHBIX
LMKJIOB OPTraHU3MOB; 3TalaMi IMOPUOHATILHOTO Pa3BUTHS; TEHOTUIIOM
u ¢deHotunoM, ¢GeHOTUIIOM U (pakTopaMu Cpeasl OOUTaHUS;
IpoLeccaMy  JBOJIIOLMM; JBIKYUIMMH CHJIAMH  aHTPOIIOTE€HE3a;
KOMIIOHEHTaMHU DPA3JIMYHBIX 3KOCUCTEM U HPUCHOCOOICHUSMHU K HUM

OpraHu3MOB

YMeHue BBIIENATh CYIIeCTBEHHBIE TPU3HAKH:

CTPOCHHS BUPYCOB, KJIETOK MPOKAPUOT U FYKAPUOT; OJHOKICTOYHBIX U
MHOTOKJICTOYHBIX OpPTaHW3MOB, BHJIOB, OMOTCOIICHO30B, SKOCHCTEM M
Omocdeppl; CTPOEHUS OpPraHOB W CHCTEM OpPraHoOB PaCTCHHH,
JKUBOTHBIX, YCJIOBCKA, IMPOLCCCOB KUBHCACATCIILHOCTU, TPOTCKAOIINUX

B OpraHusmax paCTeHHﬁ, ZKHUBOTHBIX H YCJIOBCKA, OMOJIOTHYECKUX




mporeccoB: oOMeHa BemecTB (Mera0oiu3M), HHPOPMALHMH H
MpeBpalleHusl SHEPTruu, OPOXKEeHHUsI, aBTOTPOGHOTO U TeTePOTPOPHOTO
TUINOB THTaHUS, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, Meho3a,
raMeToreHesa, 5SMOpHUOreHe3a, HNOCTAMOPHOHAIBHOIO  Pa3BUTHS,
pa3sMHOXKEHHUs, UHIUBHYyalbHOIO PAa3BUTHUs OpraHu3Ma (OHTOreHe3a),
B3aUMOJCHUCTBUSA TI'€HOB, TIE€TEPO3UCA; JEHUCTBUM HCKYCCTBEHHOIO
orOopa,  CTaOWIM3HPYIOLIETO, JBIXKYIIETO ¥ Pa3pbIBAIOIIETO
€CTECTBEHHOI'0 O0TOOpa; aJJIONAaTPUYECKOr0 M CUMIATPHUUYECKOTrO
BUJ000pa30BaHus; BIUSHUS JABHXKYIIMX CHJI SBOJIIOLIMM HA TFeHO(QOH]
MOMYJISIUH; TIPUCIIOCOOJICHHOCTH OpraHUu3MOB K cpene oOWTaHus,
YepeoBaHMs HAINPaBICHWHA HBOJIOIUH, KPYroBOpPOTa BEIIECTB H

IIOTOKAa SHEPIUH B 9KOCUCTECMAX

Cq)OpMI/IpOBaHHOCTI) YMGHI/IFI BBIACIATH CYHIGCTBGHHI)IG HpI/IBHaKI/I
BHPYCOB, KIJIETOK IIPOKAapUOT M DYKapuUOT, OJHOKIETOYHBIX U
MHOTOKJICTOYHBIX OPraHHW3MOB, BHJIOB, OMOTEOIICHO30B U IKOCHCTEM;
0COOCHHOCTH MPOIIECCOB 0OMEHA BEIIECTB U IMPEBPAIICHHUS SHEPTUU B
KJIeTKe, (OTOCHHTE3a, TUIACTUYECKOr0 M JHEPreTHYECKOro OOMEHa,
XEMOCHHTE3a, MHTO3a, Meio3a, OIUIOAOTBOPEHUS, Pa3BUTHI H
Pa3MHOXKEHHUS, WHIWBUIYaJbHOTO PAa3BUTHUSI OpraHu3Ma (OHTOTeHe3a),
00pBOBI 32 CyIIIECTBOBaHHUE, €CTECTBEHHOTO 0TOOPA, BUI000Pa30BaHMUsI,
MPHUCTIOCOOJICHHOCTH OPraHu3MOB K cpene OOWTaHUWs, BIHASHUS
KOMIIOHEHTOB 3KOCHUCTEM, aHTI)OHOFeHHI)IX I/I3M€H€HPII7[ B DKOCUCTECMaAX
CBOEHM MECTHOCTH, KPYrOBOPOTa BEIIECTB M MPEBPAIIECHUS SHEPTUU B

ouocdepe

VYmenue UCTIOJIb30BATh COOTBETCTBYIOIIUE apryMEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJOTHIO M CHUMBOJMKY Ul JIOKa3aTelbCTBa
POJCTBAa OPraHM3MOB Pa3HBIX CUCTEMATHYECKUX TPYIIL; B3aMMOCBS3U
OpPTaHU3MOB W cpenbl OOWTAaHWS; EIWHCTBA YEIOBEYECKHX pac;
HEe00XO0IMMOCTH 37I0POBOTr0 00pa3a KHU3HU, COXPAHEHUs Pa3HOOOpa3us
BUJIOB M HKOCHCTEM KaK YCIOBHS COCYIIECTBOBAHHMS MPHUPOIBI U

YCJI0BCUCCTBA

YMeHHe KpUTHYECKH OIEHUBATh WHGOPMAIMIO OHOJIOTHYECKOTO
COJIep>KaHUsl; MHTEPIPETUPOBATH ITUYECKUE ACMEKTHI COBPEMEHHBIX
HCCIIeJOBaHU B OuosIOruu, MEIULIMHE, OHMOTCXHOJIOTHUH;
paccMaTpuBaTh ro0anbHBIC 9KOJIOTUYECKHE POOIEMBI
COBPEMEHHOCTH, ()OPMUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO

IIO3HUIIHIO




INEPEYEHD 9JIEMEHTOB COAEPKXAHMUSA, IIPOBEPAEMBIX HA EI'D 110
BHOJIOI'NHN

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

buonorus kak Hayka. JKuBble CUCTEMBI U X U3YyUYECHHUE

11

CoBpemeHnHass OHMOJOTMSI — KOMIUJIEKCHAsE Hayka. buojormueckue Hayku U
u3ydaemble UMM 1poOsiembl. DyHAaMeHTaJdbHbIC, NMPUKIATHBIE U IMOUCKOBHIE
HAy4YHBIC UCCIICIOBAHUS B OMOJIOTHH.

3HaueHue OwWoNOrMM B (OPMUPOBAHWHM COBPEMEHHOH €CTECTBEHHO-HAYYHOU
kapTuHbel mupa. [Ipodeccun, cBsizanHble ¢ Ouonorueid. 3HaueHue OUONOTHH B
MPAaKTUYECKOW JIESITEIbHOCTU YEJIOBEKa: MEAUIMHE, CEIbCKOM XO34HCTBE,

IIPOMBIILIIEHHOCTH, OXPaHEe IPUPOBI

1.2

JXKuBble cuctembl Kak mpeAaMer u3ydeHus Ouonoruu. CBOICTBA KHUBBIX CHUCTEM:
€IMHCTBO XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M IEJIOCTHOCTb, CIOXHOCTb H
YIOPSA0YCHHOCTh CTPYKTYpHI, OTKPBITOCTb, caMOOpraHu3aIus,
CaMOBOCITPOM3BEICHUE, Pa3IPAKUMOCTh, U3MCHUUBOCTD, POCT U Pa3BUTHE.

YpOBHU OpraHHU3aIluy >KUBBIX CHUCTEM: MOJEKYISPHBINA, KIECTOYHBIA, TKAHEBBI,
OpraHU3MEHHBIH, MOMYJISIITHOHHO-BUI0BOIA, HKOCUCTEMHBIT
(buoreonieHotuueckuii), OmocdepHsiid. IIporeccel, MPOUCXOIANINE B IKUBBIX
cucremax. OCHOBHBIE TIPU3HAKU >KUBOTO. JKU3HB Kak (opMa CyIIECTBOBAHUS

MaTepuun

1.3

Meroasl Ouonornueckoid Hayku. HaOmrogeHue, u3MepeHue, SKCIEPUMEHT,
cucreMmaruzanus, Metaadanui3. IloHsTme o 3aBUCHMOM © HE3aBHCHUMOM
nepemeHHo#. [InmanupoBanue s3kcnepumenTa. [loctaHoBKa M IpoBepKa TUIMOTES.
HyneBas runore3a. [lonsitue BBIOOpKM H €€ JOCTOBEPHOCTh. Pa3bpoc B
Onosornuecknx MaHHbIX. OIEHKAa JOCTOBEPHOCTH TMOJYYEHHBIX PE3yIbTaTOB.
[IpuumHBl UCKaXKEHHUST PE3yabTATOB AHKCIEpUMEHTa. [IOHSATHE CTATHCTUYECKOTO

TECTA

Knerka kak Ouojorudyeckas cucremMa

2.1

Knerka — cTpykTypHO-()yHKIIMOHAJIbHAS €IUHHIA >KUBOTO. VICTOPHUS OTKPBITHS
kinetku. Pabotel P. I'yka, A. JleBenryka. Knerounass teopus (T. IlIBanH, M.
Hneiinen, P. Bupxos). OCHOBHBIE MOJOKEHUS COBPEMEHHON KJIETOYHOU TEOPHUHU.
MeToabl MOJIEKYJIIPHOM M KJICTOYHOH OMOJIOTMH: MUKPOCKOIIHS, XpoMaTorpadus,
anekTpodopes, METO] MEYEHBIX aTOMOB, muddepeHraIbHOe

ueHTpudyrupoBanue, KyJIbTUBUPOBAHUE KIETOK

2.2

XUMHUYECKUN COCTaB KJIETKU. Makpo-, MUKPO- U yJIbTPaMUKpPO3IEMEHTHI. Bona u

e€ poJib KaK pacTBOPHUTENS, pearcHTa, ydacTHe€ B CTPYKTYPUPOBAHHUU KIIETKH,




Terioperynsauud. MuHepaabHble BEIIeCTBA KIETKH, UX OHOJOTHYEcKas pPOJib.
Ponb KaTMOHOB M aHMOHOB B KIIETKE.

buonoruueckue nonumepsl. benku. AMHHOKUCIOTHBIH COCTaB  OEIKOB.
Crtpykrypbl OenkoBoi Mousekysbl. [lepBuunas cTpykTypa Oelika, MeNTHIHAS
CBA3b. BropuuHas, TpeTHyHas, 4YeTBEPTUYHAs CTPYKTYphl. [leHaTypauus.
CaoiictBa 6enxoB. Knaccudukanus 6enkoB. buonorunueckue GpyHKIuu OeKOB.
VYruneBonsl. MoHOcaxapuabl, IHCAXapUAbl, OJIMIOCAXAPUABI U IOJHMCAXAPUIBL.
OO0muit mnaH cTpoeHUuss U (PU3UKO-XMMUYECKHE CBOICTBA  yIJeBOJIOB.
buonoruueckue GyHKIUU YIIIEeBOAOB.

Jlumuner. TuapodruibHO-rUApOdOOHBIE cBolicTBA. Kiaccudukamus JmmuaoB.
Tpurnuuepunsi, ¢Gochomunuasl, BOCKH, CTEpoHabl. buonormueckue (yHKIUA
munuaoB. O0mre cBoicTBa OMONIOTMUECKUX MEMOpaH — TeKy4eCTh, ClIOCOOHOCTh
K CaMO3aMbIKaHUIO, TOIYIIPOHUIIAEMOCTb.

HyxneunoBbie kucinorsl. JIHK u PHK. CrpoeHune HYKIEHMHOBBIX KHCIOT.
Hyxneoruasl. [Ipuniun komrmmiemenTapuoctu. [Ipasmio Yapradda. Ctpykrypa
JIHK — nBoitHas cniupanb. MecTtoHaxoxaeHue u ouonorudeckue ¢pynxuu JJTHK.
Bunst PHK. ®ynkiuu PHK B knetke.

Crpoenue wmosekynsl AT®. Makpospruueckue cBsi3u B MoJiekyine ATO.
buonoruueckue pynkuun AT®. BoccTaHOBIIEHHBIE TEPEHOCUUKH, UX (DYHKIIUU B
kietke. CexkBennposanue [JHK.

CtpykTypHast Ouoyiorusi: OMOXMMHUYECKHE U OWO(DU3UYECKHE HCCIIEIOBAHUS

COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOJIEKYJT

2.3

Tunsl  KJIETOK: dJyKapuOTHYecKas M nIpokapuoruyeckas. CTpyKTypHO-
(byHKIMOHATIBHBIE 00pa30BaHUs KIETKH.

Crpoenue mpokapuoTH4Yeckoil kieTku. KietouHas cTeHka OakTtepuil W apxew.
OcoOeHHOCTH CTpOeHUusi TreTepoTpoPHON M aBTOTPOPHONW MPOKAPUOTHUECKUX
KJIETOK. MecTO U poJib MPOKapHOT B OMOIIEHO3aX.

Crpoenre U (pyHKIIMOHMpPOBAHHE SYKApHOTHYECKOM kieTku. Ilmazmarmueckas
MeMOpaHa (turazmanemma). CTpykTypa Iuia3Matudeckod MemOpanbl. TpancmopT
BEUIECTB uepe3 IUIa3MaTUYecKylo MeMOpaHy: maccuBHbIM  (nuddysus,
obneruénHass muddy3us), aKTUBHBINM (NEPBUYHBIA M BTOPUYHBIM aKTUBHBIN
tpancnopt). [lomynponunaemocts MemOpanbl. PabGota HaTpuii-kaaneBoro
Hacoca. DHJOIMUTO3: MUHOIMUTO3, (aromuTo3. DK301uT03. KierouHas creHka.
CtpykTypa 1 QyHKIIMU KJIECTOYHON CTEHKHU PAaCTEHUH, TPUOOB.

Huronna3zma. [urozons. Lutockener. JIBuxenue uurToruiazmbel. OpraHouIbl
kieTkd. OpHoMeMOpaHHBIE OpPraHOWIbl KIETKU: HHAOIUIa3MaTHYecKas CeTh
(BIIC), ammapat 'onbmkH, TU30COMBI, UX CTpOCHHE W (PYHKIMU. B3amMocCBs3b
OJTHOMEMOpaHHBIX OPraHoOMA0B KJIeTKH. CTpOoeHHE TPaHyNISPHOIO PETUKYIyMa.

Cunre3 pacTBopuMbIX OenkoB. CuUHTE3 KIETOYHBIX MeMOpaH. [maakuit




(arpanymsipHbIi) dHAOIUIA3MATHUECKUNA peTukyiayM. CekpeTopHas QYHKIHS
annapara [osnbmku. TpaHcnopr BemiecTB B KieTKe. Bakyoiln pacTUTENBHBIX
kietok. Kiierounsiii cok. Typrop.

[TonmyaBTOHOMHBIE OPraHOU bl KJIETKHA: MUTOXOH/IPUU, TUIACTUIBI.

Crpoenre W (QyHKIMM MUTOXOHApPUN W mactul. [lepBuuHble, BTOPUYHBIE U
CIIO)KHBIE  TIACTUABl  (POTOCHHTE3UPYIOIIUX  IYKapuoT.  XJIOPOIUIACTHI,
XPOMOIUIACTHI, JIEUKOIUIACTHI BBICIIIMX PACTECHUM.

HememOpannbie opranounsl kiaetku CrpoeHre U (QYHKIUM HeMeMOpaHHBIX
opraHoujioB kjetku. Pubocombl. MukpodunameHnTsl. MbplllieuHble KIETKH.
MuxkpotpyOouku. Kierounslii nenrp. CrTpoeHHE U [BHXKEHHUE >KTYTUKOB H
pecHrdeK. MUKpOTpyOOUKH IUTOIIa3Mbl. LleHTproIh.

SAnpo. Obonouka sipa, XpOMAaTHUH, KapUOIMIa3Ma, SIPBIIIKHA, UX CTPOEHUE U
byakuu. SnepHbiii 6enkoBbli MaTpukc. [IpocTpaHCTBEHHOE pacmoOKEeHUE
XpoMocoM B HHTep(]a3HOM sizipe. benku xpomMaTnHa — TUCTOHBI.

Knerounsie BxmoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KJIETOK 3yKapHOT

(pacTUTeNbHOM, YKUBOTHOU, TPUOHOI)

2.4

AccUMMIIALIMS U TUCCUMIUISIIMSL — JIBE€ CTOPOHBI MeTabosn3ma. Turbel oOmMeHa
BEILIECTB: aBTOTPO(HBIN W TeTepOoTpOdHBIN. YuacTue KuCIopoaa B OOMEHHBIX
mpoleccax. DJHepreTuyeckoe ooOecriedeHne KiIeTKu: mnpeBpamieHue ATD B
oOMeHHBIX Tporeccax. DEepMEHTATUBHBIM XapakTep peakuuid KIETOYHOTO
Merabonm3ma. DEepMEHTHI, WX CTPOEHHE, CBONCTBA W MEXaHWU3M JICHCTBUSI.
Kodepmentsl. OTiinuns GpepMEeHTOB OT HEOPraHUYECKUX KaTannu3aTopoB. benku-
aKTUBATOPbl U OENKU-WHTHOUTOPHL. 3aBUCUMOCTH CKOPOCTU (PepMEHTATHBHBIX
peaxiuii oT pa3NUYHbIX (PaKTOPOB.

IlepBruHBIl CHUHTE3 OpraHMYecKHX BemecTB B kieTke. PortocuHTte3. Poib
XJoporiacToB B mporecce (orocunTeza. CBetoBas u TemMHOBas (¢asbl.
[IponykTuBHOCTE (oTOCHHTE3a. BnusHHME paznuYHBIX (AKTOPOB HA CKOPOCTHh
¢dorocunTesa. 3HaueHne HOTOCUHTE3A.

XeMmocuHTe3. PaznooOpas3ue opraHn3MOB-X€MOCHHTETHUKOB: HUTPUPUIMPYIOIIKE
OakTepuu, Keae300aKTepuu, cepoOaKTepHu, BOAOPOAHBIC OaKTepwu. 3HAUYCHHE
XEMOCHHTE3A.

AHa’poOHbIe opraHusMmbl. Bumel Opokenus. [IpomykTel OpokeHUs H UX
WCTIONb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHHU ¥ BO30YIUTENN OOJIC3HEH.

AspoOHBIE OpraHu3Mbl. JTambl 3HepreTudeckoro obmeHa. [loAroToBUTETHHBIN
sTan. ['Mukonu3 — 6ecKuCcIoOpoaHOE paculeyieHUue TII0KO3bI.

buonornueckoe OKHUCIEHHME, WIM KJIETOYHOE JbIXaHHWe. Poib MUTOXOHApUU B
mporueccax OHMOJIOTUYECKOTO OKUCIICHUS. Huxnnueckue peakiuu.

OxucnurensHoe ¢ochopunuposanue. [IpenmymiecTBa a3poOHOro mMyTH OOMeEHa




BEILIECTB Iepes] aHa3pOOHBIM. Dh(HEKTUBHOCTh IHEPTETUUYECKOT0 0OMEHa

2.5

Peakiium MaTpu4HOrO CHHTE3a. [IpMHIMI KOMIUIEMEHTAPHOCTH B PEaKIUIX
MaTpUYHOTO cUHTe3a. Peanusanus HacneacTBeHHON nHpopMmanuu. ['eHeTrnueckuit
KoJ, ero cBoWctBa. TpaHckpunuus — matpuunbii cuHTte3 PHK. Ilpunuumns
TPAHCKPHIILUU: KOMIUIEMEHTAPHOCTh, aHTHIIAPAJUIEIbHOCTh, ACHMMETPUYHOCTD.
Tpancnsmus u e€ sranel. Yuactue TpancnoptHeix PHK B OmocunTtese Oernka.
VYcnoBus Ouocunreza Oenka. KomupoBanue amuHokucinor. Pons pubGocom B
O6uocuHTe3e Oenka.

Opranu3anus reHoMa y IpOKapuoT U SYKapHOT. Perynsius akTHBHOCTH I'€HOB Y
npokapuot. ['mmoreza onepona (®. XKakoo6, XK. Mano). Perymsimus oOMeHHBIX
mporeccoB B kietke. KieTounslit romeocTtas.

Bupycbl — HekneTounbsle (OpMBI KU3HM M oOmuratHele napasuThel. CTpoeHue
MIPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEprOQaros.

Bupycusle 3a0oseBaHusi 4yelioBeKa, KMBOTHBIX, pactenmii. CIIN/, COVID-19,

COIIMAJIBHBIC U MCIUIIMHCKHUC HpO6HeMLI

2.6

Knerounsii nwmkn, ero mepuonbl W perymsius. HWurepdaza u  MHUTO3.
OcobeHHOCTH TIPOIECCOB, NpoTekamux B MHTEpdasze. [loaroroBka KIeTKH K
nenenuto. IlpecunTeTndecknii  (MOCTMUTOTUYECKUM), CHUHTETHUECKUH U
MOCTCUHTETUYECKUH (MTPEMUTOTUYECKUI) TEpHOIbl HHTEP(ha3bI.

Marpuunsiii cunte3 JIHK — permukanus. Ilpuanunsr perumkanuu  JHK:
KOMIUIEMEHTAPHOCTb, ITOJIYKOHCEPBATUBHBIM CHHTE3, AHTHUIIAPAJUIEIBHOCTb.
Mexanusm permmkanuu JJHK. Xpomocomsl. Ctpoenne xpomocom. Tenomeps! u
TenomMepa3a. XpPOMOCOMHBIH HAa0Op KIETKM — KapuOTHM. JIMIUIOMAHBIA U
rarionIHbIi - Habopbl XpoMocoM. ['omonormynsle Xpomocombl. IlojoBbie
XPOMOCOMBI.

Jlenenue xietkn — MuTo3. CTaguu MHUTO3a U MPOMCXOASIINE B HUX IPOLIECCHI.
Tunsl MuTo3a. KapuoknHe3 u nurokuHe3. buosornueckoe 3HaueHHE MUTO3A.
Perynsus mutoTndeckoro nukia kiaeTku. [lporpammupyemas kietouynasi rudens
— amnomnTo3.

CDYHKI_II/IOHaJ'ILHaH TCHOMHKA

Opranusm Kak OMoJIOrHyecKas cucTemMa

3.1

OIHOKJIETOUHBIE, KOJIOHHAJIbHBIE, MHOTOKJICTOYHBIC OpTaHU3MBI U
MHOTOTKaHEBbIE OPTaHU3MBI.

@dopMBl Pa3MHOKEHHUS OpPraHU3MOB: Oecrojoe (BKIOYas BEreTaTUBHOE) |
moyioBoe. Buael  0ecrmonoro  pa3MHOXKEHUS: TOYKOBAaHUE, CHOPYJISLHUSA,
(bparmMeHTays, KIOHUPOBAHHE.

[TonoBoe pasmuoxenue. [TonoBsie KieTKH, Wi rameTel. Melos. Craauu Meiio3sa.

[ToBenenue xpomocoMm B meiose. Kpoccunrosep. buonornueckuii cMbIci Meiio3a




U TI0JIOBOTO Ipouecca. Melo3 1 €ro MecTo B JKU3HEHHOM LIUKJIE OPTaHU3MOB.
[Ipen3aponpliieBoe paszButHe. ['ameToreHe3 y >KMBOTHBIX. [l0J0OBBIE JKene3bl.
OOpa3oBaHue W pa3BUTHE TMOJNOBBIX KJIeTOK. CrepMaToreHe3 M OOTEHE3.
Crpoenue mnoioOBBIX KiIeTOK. OmIoJ0TBOpeHHE U 3MOpPUOHAIBHOE DPa3BUTHE
AKHUBOTHBIX. CIIOCOOBI OIIOIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.
WunuBunyanbHOEe pa3BUTHE OpraHu3MoB (oHTOreHe3). Craaum 3MOpHOreHesa
KMBOTHBIX (Ha mpumepe JsrymkH). [Ipobnenue. Tunsl apobnenus. OcoOeHHOCTH
Npo0JieHUsT MJIEKONMTAIOIINX. 3apobILeBble JUCTKH (racTpyisanus). 3akiaika
OpPraHoB M TKaHEH M3 3apOAbIIIEBBIX JIMCTKOB. B3anMHOe BiMsHHME 4YacTed
pa3BUBaloOIIerocs 3apoibllia (3MOpUOHANbHAs HHAYKUMSA). 3akiajka IJIaHa
CTPOEHUSI KMBOTHOTO KaK pe3yJbTaT HEepapXU4eCKUX B3aMMOJACUCTBUI TI'€HOB.
Biusnue Ha 5SMOpHOHAIBHOE pa3BUTHE pa3IMYHBIX (PAKTOPOB OKpYXKArOIIEH
cpenpbl.

Poct u pazButue xuBoTHBIX. [locTaMOpronanbHbIi nepuoa. [lpsmoe n Hempsimoe
pazButue. Pa3Butne ¢ meramopdo3oM y OECIO3BOHOYHBIX W TO3BOHOYHBIX
KUBOTHBIX. bHOJOrM4eckoe 3HAYE€HUE NPSAMOrO MU HENPSAMOrO Ppa3BUTHS, HX
pacnpocTpaHeHue B npupoze. Tumbl pocta XUBOTHBIX. (DAaKTOPHI perylsuuu
pocTta JKMBOTHBIX M denoBeka. CTaaiuu NOCTIMOPHUOHAIBHOTO pPa3BUTHUS Y
KUBOTHBIX U 4esioBeKa. [lepnoibl oHTOreHe3a yeaoBeKa.

PasmHoxeHne u paszButue pacteHuid. ['amerodputr um cnopoput. Meiio3 B
KU3HEHHOM IMKJIe pactenuil. (OOpa3oBaHuWe CHop B TMpoIlecce Meio3a.
I'amerorenes y pacrenuil. OIUIOAOTBOpPEHHWE U PA3BUTHUE PACTUTEIBHBIX
OopraHu3MoB. /[BoiiHOe OII0IOTBOPEHKE Y IIBETKOBBIX pacTeHHi. O0pazoBaHue U

Pa3BUTHEC CECMCHHU. MexaHu3MbI peryjiaquu OHTOTCHE3a Y paCTeHI/Iﬁ M ) KUBOTHBIX

3.2

Ucropust craHOBIEHHS ¥ pPa3BUTUS TEHETUKH Kak Hayku. OCHOBHbIE
FEHETUYECKHUE TOHATHS W CUMBOJIBI. ['OMOJIOTHYHBIE XPOMOCOMBI, aJIJIEIbHBIE
TEHbI, AJIbTEPHATUBHBIC IPU3HAKH, JOMUHAHTHBIM M PEUECCUBHBIA NPU3HAK,
TOMO3UTOTa, TETePO3UroTa, 4YUCTasl JUHHS, THOPHUABI, TEHOTUN, (HEHOTHIL.
OCHOBHBIE ~ METOAbl  TEHETHUKH: THOPHUIOJOTHYECKUN,  ITUTOJIOTHUYECKHUH,

MOJIEKYJIAPHO-TEHETUYECKUIN

3.3

Monorubpuanoe ckpemupanue. [lepsbiit 3akoH MeHens — 3aKoH eInHo00pa3us
ruOpuioB mnepBoro mokosieHus. IlpaBuno nomuHupoBanus. Bropoil 3akoH
MeHngens — 3akOH paclIeIyieHuss Mpu3HAKoB. LluTonormueckne OCHOBBI
MOHOTHOPUAHOTO CKpelrBaHus. [ umores3a 4MCcTOTH ramer.

AHanuzupyrolee ckpemuBaHue. IIpomMexXyTOUuHBIM XapakTep Hacl€OBAHHUS.
Paciiernuienne npru3HaKoB IIPU HETIOJHOM JOMUHUPOBAaHUU.

JluruOpuaHoe ckpemuBanue. TpeTuil 3akoH MeHaens — 3aKOH HE3aBUCHUMOTO

HacCJICOJOBaHUA IMPU3HAKOB. HI/ITOJIOFI/I‘-IGCKI/IC OCHOBBI JAUTH 6pI/II[HOFO




CKpEIIIMBaHUS.

CueruienHoe HacienoBanue mnpusHakoB. Pabotst T. Moprana. CueruieHHoe
HacJeJ0BaHUE T'E€HOB, HAPYIICHHE CLEIUICHUS MEXAy TeHamu. XPOMOCOMHas
TEOpHs HACJIEACTBEHHOCTH.

I'eneruka mosia. XpOMOCOMHBIM MEXaHW3M OIpeleeHHus Mojia. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHblii U T€TEpPOraMeTHBIM MoJ. I'eHeTnyeckas
CTPYKTypa TIOJIOBBIX XpomocoM. HacnemoBanue mNpu3HAKOB, CLEIUJICHHBIX C
ITOJIOM.

I'enoTun kak uenoctHas cucrtema. [lneioTponuss — MHOKECTBEHHOE JEHCTBUE
reda. MHOXECTBEHHBIM aJjIenu3M. BzanmMoaeicTBHe HEAJUICIbHBIX TI'€HOB.

KommnemenrapHocts. Onuctas. [lonumepus

3.4

B3aumopeiicTBre reHoTUNA U cpeibl Ipu GopMupoBaHuu GeHotuna. Mi3amMeHunBocTh
npu3HakoB. KadecTBEHHbIE W KOJUYECTBEHHBIE IMPHU3HAKH. BUIBI M3MEHUMBOCTH:
HEHACJIEACTBEHHAs U HACJIEICTBEHHAS.

MomudukanmonHas ~ u3MeHuuMBocTb.  Pomb  cpempl B (opMHpOBaHHUU
Mo UKAIMOHHON H3MeHYnBOCTH. Hopma peakiiuu npusHaka. BapuanuoHHbli psij
u BapuaroHHas kpuBas (B. UWoranmncen). CoiicTtBa MOaU(UKAIIMOHHOM
W3MEHYHUBOCTH.

I'enotunuyeckas n3MeHUUBOCTh. CBOMCTBA NT€HOTUITMYECKON M3MEHYUBOCTU. Buibl
TeHOTUIMYECKON N3MEHUNBOCTH: KOMOMHATHBHAS, MyTaIlMOHHASI.

KomOunaTtuBHasi u3MeHUMBOCTh. MeHo3 © TMOJNIOBOM TpoIlecC — OCHOBA
KOMOMHATUBHOM W3MEHYMBOCTU. POJIb KOMOMHATMBHON W3MEHYMBOCTU B CO3J[AHUU
TeHETUYECKOT0 Pa3HO00pa3us B Mpe/enax OAHOTO BU/A.

MyrtanmoHHas U3MEHYMBOCTh. BHJIbI MyTaluii: reHHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrioHTaHHBIE W WHIYUMPOBAHHBICE MYyTallMU. SIepHBIE W IUTOIUIA3MATHYECKUE
Mytaiuu. COMaTHYECKUE | MOJIOBBIC MyTaIuy. [[prauHbBl BOSHUKHOBEHUST MYTaITHA.
Mytarenbl ¥ HMX BIMSHME HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAI[MOHHOIO
nporecca. 3aKOH TOMOJIOTHYECKUX PSIIOB B HacliecTBeHHOW n3MenunBoctu (H.H.

Bagsuos). BHesiiepaast ©3MEHUMBOCTD U HACJIEACTBEHHOCTh

3.5

Kapuotun wuenoseka. MexayHapoiHas MporpaMMa HCCIEIOBAaHUA TIe€HOMaA
yernoBeka. MeToapl  HM3Y4eHUsT TEHETUKM  YEJOBEKAa: TIE€HEAJOTMYECKUU,
OJIM3HELOBLIN, IIATOTeHETHYUECKHH, MONYJISITUOHHO-CTATUCTUYECKH,
MOJIEKYJIAPHO-TEHETUYECKHI. CoBpeMeHHOE omnpeaeseHue TCHOTHIIA:
MOJJHOT€HOMHOE CEKBEHUPOBAHHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOILBIO
[MIIP-anamm3a. HacnencrBeHHble — 3a00jeBaHUs  YEJIOBEKa. | GHHBIE |
XPOMOCOMHBIE 0oJie3Hn qeJIoBEKA. bonezuu C HaCJICICTBEHHOU
MPEAPACTIONOKEHHOCThIO. 3HAYEHUE MEMIMHCKON T€HETUKHU B MPEAOTBpPALICHUN

U JIEYECHNY T€eHETHYECKHUX 3a00eBannii yeitoBeka. CTBOJIOBEIE KIIETKU




3.6

JlomecTukanuys U ceiaekuus. 3apoxKACHUE CEJIEKIMU U TJoMecTukauuu. ¥Yyenue H.M.
BaBuioBa o 1eHTpax MPOUCXOKACHUS W MHOT000pa3usl KyJIbTYPHBIX PACTCHUIA.
Ponb ceneximu B co3aHUK COPTOB PAaCTEHU U TOPOJT KUBOTHBIX. COpT, Mopoaa,
TaMM. 3aKOH T'OMOJIOTMYECKHMX PsJIOB B HACIEACTBEHHOW M3MeHunBoctd H.M.
BaguioBa, ero 3HaueHue Jj1st CEIEeKIMOHHON pabOThI.

Metoabl  ceneKIMOHHOW paboThl. VICKyCCTBEHHBIM OTOOp: MacCOBBIM H
WHIUBUYAJIbHBIN. JTansl KOMOMHAIIMOHHOMN CCJICKIIUH. UcnbiTanue
MpOoU3BOUTENEH MO MOTOMCTBY. OTOOp MO TEHOTHIY C IMOMOUIBIO OLEHKH
(dbeHoTHa NOTOMCTBA M OTOOP 0 TeHOTHUITY ¢ IoMolkio aHanuza JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METOJl CeJIEKIIMOHHON pa0boThl. PaguanmoHHbIi 1
XUMHYECKHA MYyTarcHe3 Kak WCTOYHUK MYTaluid Yy KYyJbTYpHBIX (QOpM
opranu3moB. Hcnonb3oBaHWE€ TEHOMHOI'O PEIAKTUPOBAHUS UM METOJOB
pexombunanTHbeix JIHK 1715 momydeHuss ©cXoIHOTO MaTepHana AJisi CEJIeKIIHH.
[lonyuenne mnomumuonnoB. BuyrpuBHuoBas rulOpuauzaiys. bim3kopoacTBeHHOE
CKpelIMBaHue, Wid HUHOpuauHT. HepoJcTBEHHOE CKpelMBaHWe, WM ayTOPWIWHT.
I'ereposuc u ero npuumsbl. Mcnonb3oBaHue rereposuca B ceneKuuu. OTnanéHHas
rubpumzanyst. [Ipeononenune Oecruiouiss MeXBUIOBBIX THOpUAOB. JlocTrkeHus

CEJICKIIMU PACTEHUI U YKUBOTHBIX

3.7

OOBEKTHI, UCHOIb3YeMbIe B OMOTEXHOJIOTHH, — KIIETOYHbIE U TKaHEBbIE KYJIBTYpBI,
MHUKPOOPIaHU3MBbl, HUX  XapakTepUCTHKa. TpaAulOHHAas  OHOTEXHOJIOTHS:
xjie0oneuyeHre,  MOJy4EeHHE  KUCIOMOJOYHBIX  IPOXYKTOB,  BUHOJEIHE.
Muxkpobuonornyeckuii  cuHTe3. OOBEKTHI MHUKPOOHOIOTHYECKUX TEXHOJOTHI.
IIpousBoacTBO  Oenka, aMMHOKHMCIOT M BUTaMHHOB.  MckyccTBeHHOE
OIJIOJOTBOPEHHUE. PEKOHCTPYKLMS SIMLIEKIETOK W KIOHUPOBAHHWE >KUBOTHBIX.
Mertoa TpaHCIUTaHTaLUHU SAEP KIIETOK.

XpoMOCOMHass M Te€HHas WHXKEHepus. VICKyCCTBEHHBIM CHHTE3 Te€Ha |
KoHCcTpyupoBaHue pexomMOuHaHTHeIX JIHK. JlocTmkeHuss W MepCreKTHBBI
XpPOMOCOMHOW M TEHHOM HWHXEHepuu. MenunuHckiue OUOTEXHOJIOTHH.

HWcnonp30BaHe CTBOJIOBBIX KIIETOK

Cucrema u MHOFOO6paSI/Ie OpTraHHU4Y€CKOro Mmupa

4.1

buonornueckoe  pazHooOpasue  opranuzmoB.  CoBpeMeHHas  cucTeMa
opraHudeckoro wmwupa. llpuHIMNbBI Ki1accupuKanuu opraHu3mMoB. OCHOBHBIE
CUCTEMATUYECKHUE TPYIIIBI OPraHU3MOB.

OCOOEHHOCTH CTPOEHHSA M JKU3HEAEATEIBHOCTU OJHOKJIETOYHBIX OPraHU3MOB.
bakrepuu, apxeu, 0JHOKJIETOYHbIE I'PUObI, OJHOKIETOYHbIE BOJOPOCIH, APYIHe
npotuctsl. KonoHuanbHble OpraHu3Msl. J[BUKeHNE OJHOKJIETOUYHBIX OpraHU3MOB:
amMEOoUIHOE, )KTYTUKOBOE, PECHUYHOE. 3allluTa y OJHOKJIETOYHBIX OPraHU3MOB.

Pa3npaxxuMoCTh y OJJTHOKJIETOUHBIX OpraHU3MOB. TaKCHCHI




4.2

MHorokJieTouHble pacTeHus. B3auMOCBs3b YaCTE MHOTOKJIETOYHOI'O OpraHu3Ma.
Tkanu, opraibl ¥ CUCTEMbl OPraHOB MHOTOKJIETOYHOIro opranusma. OpraHuszm
Kak enuHoe wenoe. TkaHu pacteHuid. TuIbl  pacTUTENbHBIX  TKAHEM:
oOpaszoBarenibHasi, IOKPOBHAs, MPOBOAMAIIAs, OCHOBHAas, MEXaHHYECKas.

OcoGenHoctu cTpoeHus, PYHKIUN U pacIOIOKEeHUs TKaHEeH B OpraHax pacTeHUi

4.3

BereraruBHble U TeHEpaTUBHBIE OpPraHbl pacTeHUd. OYyHKIUNA OPraHOB U CUCTEM
opranoB. Kapkac pacrenunil. J[BU>keHUE MHOTOKJIETOUYHBIX PACTECHHUN: TPOIIU3MBI U
Hactuu. IlornomeHue BOABI, YIVIEKUCIOrO ra3a M MHUHEPAIBHBIX BEILECTB
pacrenusimu. Jlpixanue pacreHuil. Auddysus ra3oB uepes3 MoBEpXHOCTh KIICTKH.
TpancnopTHele cucTeMbl pacTeHuil. Bbiaenenue y pacrenuil. 3amura y
MHOT'OKJIETOYHBIX pacTteHuid. Kyrukyna. CpencrBa MacCUBHOW M XMMHUYECKOM
3amuThl. DUTOHLUABI.

PasgpaxxumocTs M peryisnus y opraHu3mMoB. PasgpakmMocTe M peryisinus y

MHOT'OKJICTOYHBIX paCTeHI/If/'I. PoctoBrie BC€IICCTBA U UX 3HAYCHUC

4.5

MHOrok/IeTouHble  KMBOTHBIE.  B3auMoOCBs3p  4yacTe€il  MHOTOKJIETOYHOTO
opranusma. TKaHI/I, Oopranbl U CHUCTCMbI OpPTraHOB MHOI'OKJICTOYHOI'O OpraHu3Ma.
Opranusm kak eauHoe 1enoe. ['omeoctas. TkaHu KUBOTHBIX U 4YelIOBEKa. THIIBI
JKABOTHBIX TKaHEU: JIUTENHAIbHASA, COCIWHUTENbHAs, MBIIIEYHAs, HEpPBHAs.
OcoOenHoctu cTpoeHUs, (YHKIMA U pacloNOKEHUs TKaHEeH B oOpraHax

JKHUBOTHBIX U YCIIOBCKA

4.6

OpraHbl ¥ CUCTEMBI OPraHOB JKUBOTHBIX. DYHKIIMU OPraHOB U CUCTEM OPraHOB.
Onopa Ttena opraHu3moB. CKeleTbl OJHOKIETOYHBIX M MHOTOKJIETOYHBIX
AKUBOTHBIX. HapyxHblll 1 BHyTpeHHMH ckeneT. CTpoeHHe W THUIIbI COEIUHEHUs
KOCTEH.

JIBM>KEHHE MHOTOKJIETOYHBIX JKMBOTHBIX. IIuTanue sxuBoTHBIX. [IuTaHume
MIO3BOHOYHBIX UBOTHBIX. J{pIxaHue kuBOTHBIX. KoxHoe npixanue. XKabepHoe u
JIETOYHOE JIBIXaHHUE.

JIpIXaHW€e IT03BOHOYHBIX >KMBOTHBIX. OBOJIOLHAOHHOE YCJIOKHEHHE CTPOCHMS
JNETKUX NO3BOHOYHBIX XMBOTHBIX. J[pIXaTenabHas cucTemMa 4esoBeka. MexaHu3m
BEHTWIIMM JIETKUX Yy NTUIl W MIEKONUTAKOMMX. TpaHCHOPT BELIECTB Y
opranu3moB. TpaHCIOPT BeHIECTB y XMBOTHBIX. KpoBeHOCHas cucrema u e€
opranel. KpoBeHOCHas  cucremMa  IO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpOBOOOpAIIEHUsI. DBOJIIOLIMOHHBIE  YCIIOKHEHHUSI CTPOEHHUS  KPOBEHOCHOM
CUCTEMBI ITO3BOHOYHBIX >KMBOTHBIX. BplneneHue y opranu3moB. Beigenenue y
KUBOTHBIX. CoKkpaTuTenpHble Bakyosn. Opransl BoiaeneHus. CBA3b MOJIOCTH Tella
C KPOBEHOCHOW M BBIIEIUTEIBHON CUCTEMAaMH. BblIelIeHne y IO3BOHOYHBIX
KUBOTHBIX. 3allluTa Yy MHOTOKJIETOYHBIX JKMBOTHBIX. IlokpoBbI M uX

IIPOU3BOJIHBIE.




PaznpaxuMocTh U peryisnus y opraHu3MoB. Pa3ipa)kumMocTh y 0JJTHOKJIETOYHbBIX
opranu3moB. Takcuchbl. Pa3apaXumMocTe U Pperyjsiquss y MHOTOKJIETOYHBIX
pacteHuil. PocToBbIe BENIECTBA U UX 3HAYEHHUE.

HepBHas cucrema u pedieKTopHas peryyslus y MHOTOKJIETOYHBIX YKUBOTHBIX.
HepBHas cuctema u e€ otaeinsl. DBONMIOLMOHHOE YCI0)KHEHUE CTPOESHUS] HEPBHOM
CUCTEMBI y KUBOTHBIX.

PazpaboTka anroputMoB u mporpamm i 3PQPEeKTHBHON (PyHKIHMOHATBEHON
aHHOTAllUW ~ TEHOMOB,  TPAHCKPUIITOMOB, IPOTEOMOB, MeTab0JI0MOB

MHUKPOOPraHu3mMoB, paCTCHHﬁ, JKHUBOTHBIX U YCJIOBCKA

OpFaHI/IBM YCJIOBCKA U €T0 3JOPOBLEC

5.1

OpraHbl ¥ CUCTEMBI OPTaHOB yesnoBeka. OTenbl TOJIOBHOTO MO3Tra O3BOHOYHBIX
KHUBOTHBIX. Peduekc u peduiekropHas nyra. besycrnoBHbIE H  yCIOBHBIC
peduexcel. I'ymopanbHast peryiasiuss M SHIOKPUHHAs CUCTEMAa >KUBOTHBIX U
yesioBeKa. JKene3bl SHIOKPUHHOM CUCTEMBI U MX TOPMOHBI. [[eficTBHE TOPMOHOB.
B3anMocBsI3p HEpBHOW M DHIOKpPUHHOW cucTeM. [ wmmoramamo-runodusapHas

cucrema. Pediekc u pednexropHas ayra. besycioBHbIE U YCIOBHBIC PEIICKCHI

5.2

3ammra opranusma ot Ooje3Heil. IMMyHHas cuctema yenoBeka. KieTouHblid U
TYMOpaJIbHBIH MMMYHHMTET. BpoXXa€HHBINA, NpHOOpeTEHHBIN crennduyeckui
UMMYHHUTET. Teopusi  KIOHaNbHO-celeKTUBHOro ummyHutera (IL.Dpaux,
®.M.bepner, C.ToneraBa). BocnamutenbHble OTBETHI OpraHu3MoB. Poub

BpO)K,[[éHHOF O UMMYHUTCETA B Pa3BUTUN CUCTCMHBIX 3a00JIeBaHUIM

5.3

KpoBeHocHast cucrema u e€ opransl. Cepale, KpOBEHOCHBIE COCY/ABl U KpPOBb.

Kpyru xpoBooOpaiienus. Pabora cepaiia u e€ perynasuus

5.4

Z[LIX&HI/IC YCJIOBCKaA. I[I/I(I)(l)y3I/I$[ Ta30B UCpe3 NOBEPXHOCTh KIICTKU. I[BIX&TCJ'ILH&H
CHUCTEMaA  YCJIOBCKA. HBIXaTeJ'H)HaSI IMMOBEPXHOCTh. Peryns{um[ JbIXaHUs.

JIpixarenbHbIe 00BEMBI

5.5

[InmeBapurensbHas cucreMa denoBeka. OTHenbl NUIIEBAPUTENIBHOIO TPAKTA.
[InmeBapuTenpHble  kene3bl.  BHYTpUIIONIOCTHOE W BHYTPHUKJIETOYHOE

MUIIEBAPEHUE

5.6

ITokpoBel M wux mnpousBojaHble. Opranbl BblaeneHus. [louku. CrpoeHue u
¢byHkuroHupoBanue HedpoHa. OuIbTpaIMs, ceKpelrs U 0OpaTHOEe BCachbIBaHHE

KaK MEXaHU3MbI pab0Thl OpraHoB BbleNeHuss. OOpa3oBaHrEe MOYH Y YeJIOBEKa

5.7

I[BI/I)KCHI/IC YyeJloBeKa: MbllieyHast cucreMa. CKeJleTHBIC MBIIIOBI U HUX pa60Ta.

CrpoeHue u TUIBI COEUHEHUST KOCTE!

Teopust sBoOMIOIMKU. Pa3BuTHe XM3HU Ha 3emiie

6.1

OpomounonHass teopus Y. JlapBuna. [Ipeanochuiku  BO3HUKHOBEHMS

napBuHu3Ma. JKu3Hb 1 Hay4Has aearenbHocTh Y. [lapBuHa.




JIBmokymue cuiibl 3Bojdonuu BugoB no Y. JlapBuHy (BbICOKasi HHTEHCUBHOCTh
pa3MHOXXEHUS OpIraHM3MOB, HACJIEICTBEHHAas M3MEHYMBOCTh, OoprOa 3a
CYLIECTBOBAHME, ECTECTBEHHBIN U HCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunTernyeckor teopuu sBomronuu (CTD). HelitpanbHas Teopus
sBooid. COBpeMEHHAsl SBOJIIOIIMOHHAS OMOJIOTrHs. 3HAYEHHUE HBOJIIOLIMOHHON

Teopuu B GOPMUPOBAHUN €CTCCTBEHHO-HAYYHON KapTHHBI MUPA

6.2

[Monmynsauus kak sjeMeHTapHass exuHuna 3Bositolud. COBpEMEHHBIE METO[bI
OLIEHKU TeHETUYECKOro pa3HooOpa3ust M CTPYKTypbl mnomyisuui. M3meHenue
reHooHa TOMYJSIUH KaK 3JIEMEHTApHOE 3BOJIIOLIMOHHOE SIBJICHHE. 3aKOH
reHerudeckoro pasHoBecus k. Xapau, B. BaiinOepra.

OneMeHTapHble (HAKTOPhl  (IBMOXKYILME CHJIBI) 3BOJIOLUUH. MyTalMOHHBINA
nporecc. KomOunaTuBHas wu3MeHuMBOCTh. /[lpeiidp reHoB — ciyuaiiHble
HEHANpaBJICHHbIE HW3MEHEHHWsS 4YacToT aviened B momymsmusax. Oddekr
OCHOBATEJIs. Murpanumu. N3omsanus HOMYJIALN: reorpaduueckas
(mpoctpaHcTBeHHas ), Orojgorudeckas (penpoayKTUBHASA).

EcrectBeHHblii 0oTOOp — HampaBistomuid — ¢axtop 3Bomoruu.  DopMel
€CTeCTBEHHOTO  OTOOpa: JBWKYIIUH, CTAOMIM3UPYIOIIMH, pa3pbIBAIOIINN
(nm3pyntuBHbIi). [TonoBoit oT60p.

[IpucnocoOaeHHOCTh ~ OPraHU3MOB  KaK  Pe3ylbTaT  MHKPOIBOJIIOLUU.
Bo3HukHOBeHHE — MpHUCIOCOOIEHMH Yy  OpraHu3mMoB.  ApomMopdo3bl U
uanoanantanuu. [IpuMeps! npucrnocobieHuii y opranu3MoB. OTHOCHTEIBHOCTD
MIPHUCIIOCOOJICHHOCTH OPTaHU3MOB.

Bun, ero kpurepuum U CTpykTypa. BumooOpazoBaHue Kak pe3yabTar
MUKposBotoiu. M3omsamus — xiroueBoil ¢akrop BumooOpazoBanus. Ilytu u
CIIOCOOBI BH1000pa30BaHUS: AJIONATPUIECKOE (reorpaduueckoe),
CUMIIaTPUYECKOE  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (MOJIUIUIONUIU3AIIHS,
ruOpuau3anys). JmurenbHOCTh HBOIIOIMOHHBIX POIIECCOB.

MexaHu3mbl OPMHUPOBAHUS OHOJIOTHYECKOTO pa3HO0Opa3usl.

Ponp 3BonOLMOHHON OMONIOTHH B Pa3pabOTKe HAyYHBIX METOJIOB COXpaHEHHS
OmopazHooOpa3usi. MUKPOIBOIIOIMS W KOJIBOJIOIMS TApPa3uTOB M HMX XO35ECB.
MexaHu3mbl HOpMUPOBAHHS YCTOHYUBOCTH K aHTUOMOTHKAM U CIIOCOOBI O0PbOBI

C HeH

6.3

MeTtoapl u3ydeHuss Makpos3Boironuu. [lageoHTomornyeckue MeTOAbl M3YUEHHS
sBomtorun. [lepexoansie GopMbl U PUIOTEHETUYECKUE PSIBI OPTAHU3MOB.
buoreorpaduyeckue MeTobl u3yueHust Botonuu. CpaBHeHUE (IOPHI U QayHbI
MaTepUKOB M OCTPOBOB. broreorpaduueckue odaactu 3emin. Buabl-sHneMuku u
PEJUKTHI.

DOMOpHOJIOTHUECKHE U CPABHUTEIBHO-MOP(OIOTUYECKUE METOJbl HM3Y4YECHHUs




SBOJIOLMU. ['€HeTHYeCKHe MEXaHU3Mbl 3BOJIIOLIMM OHTOIE€HE3a W TOSBIICHUS
SBOJIIOLIMOHHBIX ~ HOBHIECTB. | 'OMOJOTMYHBIE W  AHAJOTMYHBIE  OpPTraHbI.
PynumeHtapHbsle  opraHbl M aTaBU3Mbl.  MOJIEKYJISIpPHO-T€HETUYECKHE,
OMOXMMHYECKHEe M  MaTeMaTU4YeCKWe  METOJbl  U3YYEHHS  DBOJIOLUU.
I'omonoruunsie reHbl. COBpEeMEHHbIE METOMBI MOCTPOCHHUS (PUIOTeHEeTHUYEeCKUX
JIEPEBbHEB.

XPpOMOCOMHBIE MYTAllUU U 3BOJIIOLMSI TEHOMOB.

OOmue 3akoHOMEpHOCTH (TpaBuia) 3BojoUUU. HeobpaTUMOCTh 3BOJIOLHUU.

AI[aHTI/IBHaH paauanus. HepaBHOMepHOCTB TEMIIOB 5BOJIFOIINH

6.4

Hayunbple rumorespl MNpPOMCXOXKIACHUS JKU3HM Ha 3emie. AOHOreHe3 U
na”crnepmus. JloHaydHble IPECTaBICHUS O 3apOKACHUU KU3HH (KpEaloHU3M).
I'nnore3a MOCTOSAHHOTO CaMO3apOXKIEHUS JKU3HU U €€ ONPOBEPIKEHUE ONbITAMHU
®. Pemu, JI. Cnammanumanm, JI. Tlactepa. IlpoucxoxkneHue KU3HU U
acTpoOHOIIOTHS.

OcHoBHbIE 3Tanbl HeopraHuyeckoil spomouuu. [lnanerapHas (reosnoruyeckas)
HBOJIOLMS. XUMHUECKas »JBOJIOLUSA. AOHOT€HHBIH CHHTE3 OpraHHYeCKUX
BemectB u3 Heopranmdeckux. Omeir C. Mumrepa u I'. HOpu. O6pa3zoBanme
nosnMepoB u3 MoHoMepoB. KoanepBartnast runote3a A.M. Onapuna, rumnoresa
nepsuyHoro OyneoHa JIx. XonneiHa, renetuueckas runoreza I'. Mémrepa.
Pu6ozumer (T. Yek) u runoreza «mupa PHK» V. I'mnbepra. dopmupoBanue
MeMOpaH U BO3HUKHOBEHHE NMPOTOKIIETKH.

Uctopus 3emnu u meroabl e€ usyudeHus. Vckomaemble OopraHWYecKHe OCTaTKH.
I'eoxpononorust U e€ Meroabl. OTHOCUTENbHAs M AOCOJIOTHAS T€OXPOHOJIOIHUS.
I'eoxpoHosIornueckas 1mkasua: 0Hbl, Opbl, HEPUOBL, JTOXH.

HavaneHele sTanel opranndeckoi 3Bomonud. IlosBieHne M 3BOJIIOLUSA MEPBBIX
KJIETOK. OBOJIONUS MeTabonu3ma. BO3HMKHOBEHHWE TEpPBBIX HKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOMIIIEHKH KaK aHaJIor MEPBBIX Ha 3eMile COOOIIECTB.
Crpomaronutsl. [IpokapruoThl U 3yKapHOTHI.

[Ipoucxoxaenue sykapuoT (CUMOHMOreHe3). DBOJIOLNUOHHOE MPOUCXOXKICHUE
BUpYycoB. [Iponcxok/ieHue MHOTIOKJIETOUHBIX OpraHu3MoB. Bo3HHKHOBeHHE
OCHOBHBIX I'PYyIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tamlbl 3BOJIOUMU BBICHIMX pacTeHUi. OCHOBHBIE apoMOp(O3bI
pactenuii. Beixon pacrenmit Ha cymy. IlosBneHume CHoOpoBBIX pacTeHUN U
3aBoeBaHne umu cymu. CemeHHble pacreHus. lIpomcxoxneHue IBETKOBBIX
pacTeHui.

OcHOBHBIE 3Talbl 3BOMIOLMU JKUBOTHOrO Mupa. OCHOBHbIE apoMOp(O3bl
KUBOTHBIX. Benpackas ¢ayna. KeMOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. IlepBbie XOp0BBIE )KUBOTHBIE. JKU3HBb B BOZE. DBOMIIOIUS TO3BOHOUYHBIX.

[Tpoucxoxaenne ampubmii 1 pentwimii. [IpoucxoxxaeHne MICKOMUTAIOMUX U




ntui. [lpuamun kmrodeBoro apomopdosa. OcBoeHHE OECIO3BOHOYHBIMH U
[M0O3BOHOYHBIMH JKUBOTHBIMU CYIIIH.

Pa3BuTHe xu3HM Ha 3eMiie 10 ApaM U NEepUoaM: apXei, poTepo30i, MaIeo30u,
Me30301, KaiHO30H. OOmas XapaKTepUCTHKAa KIMMaTa M Te0JIOTHYSCKHUX
nporieccoB. [losiBieHNE U pacIBET XapaKTEPHBIX OPraHU3MOB. YTIIe00pa3oBaHUE:
€ro YCJIOBHS U BIUSHUE HA Ta30BBIA COCTAB aTMOC(EPHI.

MaccoBble BBIMUpPAHUS — HKOJOTHYECKHUE KPU3UCHI mponuioro. I[lpuyuHbl u
CJIEJICTBHSI MacCOBBIX BbIMUpaHHi. COBpEMEHHBIH SKOJOTUYECKHH KPHU3HC, €T0

0CO0EHHOCTH

6.5

Pasnenst u 3agmaum aHTpomosorud. Metonel aHTponosiorud. CraHOBIIEHUE
MPEACTABICHUIN O MPOUCXOKACHUM YeoBeKa. COBpEMEHHbIE HAYUHbIE TEOPUH.
CxoacTBO 4enoBeKa C XKUBOTHbIMU. (CHCTEMAaTHYECKOE IOJIO)KEHHE YeJIOBEKa.
CBuzerenbcTBa  CXOJACTBA  YEJIOBEKA C  JKUBOTHBIMHM:  CPaBHUTEIbHO-
MOP(OJIOTHYECKHE, AMOPHUOJIOTHYECKHE, ($U3HO0TIOT0-OMOXUMUYECKHE,
noBegeH4Yeckrue. OTauyms 4elloBeKa OT JKUBOTHBIX. [IpsIMOX0XKI€HHE U KOMILIEKC
CBA3aHHBIX C HUM MPU3HAKOB. PazBuTHE TrOJOBHOIrO MO3ra U BTOPOMl CUTHAIBHOU
CUCTEMBI.

JiBumkymue cuibl ((akTopbl) aHTpONOreHe3a: OHOJOTMYECKHE, COLMAJIbHBIE.
CooTHoleHrne ONOJIOTHYECKUX U COLUANIBHBIX (DAKTOPOB B aHTPOIOr€HE3E.
OCHOBHBIE CTaIuM AaHTPOIIOTe€HE3a. ABCTPAIIONUTEKN — ABYHOTHE MIPEIKH JIFOJIEH.
YenoBek  yMmenbld, MEpBbIE  H3TOTOBJIEHUS  OpyAud  Tpyaa. Yenosek
MPSMOXOJIAIIUNA U TEpPBBIA BBIXOJ JrOAeH 3a mpenensl Adpuku. YenoBek
reiiensOoeprckuii — OOLIMI MpeoK HeaHAEPTATbCKOTO YeloBeKa U YeJOBEKa
pazymHOro. YenoBek HEaHIEPTAIBCKUM KaK BUJ JIIOJEH XOJIOAHOIO KiIUMaTa.
UYenoBek pasymMHBIM COBPEMEHHOI'O THIIA, JEHUCOBCKHMM YEJIOBEK, OCBOCHHUE
KOHTHHEHTOB 3a peaenamMu AQpuKH.

DOBOJIIOLMSL  COBPEMEHHOTO 4YelioBeKa. EcTecTBeHHBIH OTOOp B MOMYJSIMIX
yenoBeka. MyTalMoHHbI mporiecc W noiaumopdusm. [lomynsnnoHHbIE BOJHBI,
npeiid reHoB, Murpanusa U «3h(EKT 0CHOBATEINS» B MOIMYIISIUIX COBPEMEHHOTO
YelioBeKa.

Yenoseueckue pacel. Ilonstue o pace. bonpmme packl: €BponeouaHAs
(eBpasmiickasi), aBcTpajlo-HerpoujHas  (dKBaTOpuUaibHasg), MOHIOJOUIHAS
(a3maTcko-aMepHKaHCKas). Bpemss U myTH pacceleHus 4eloBeKa IO IUIaHEeTe.
EnuncTtBOo  yenoBeueckux pac. HayuHas  HECOCTOSITENBHOCTh — pacHU3Ma.
[IpucnocoOIeHHOCTh YelloBeKa K pa3HbIM YCIOBUSAM OKPY)KAIOLIEH Cpesbl.
Brnusane reorpaduueckoit cpeasl W apeiia TEHOB Ha MOPQOJIOTHIO |

(hU3HOIOTHIO YeTTOBEKA

DKOCUCTEMBI U TIPUCYILIME UM 3aKOHOMEPHOCTHU




7.1

Paszpnensl u 3agaun 3xosioruu. CBs3b HKOJIOTUU C IPYTUMH HAYKAMM.
Metoner skosoruu. lloneBeie HaOMIOAEHUS. ODKCHEPUMEHTHI B  IKOJOTHU:
npupojHble U JabopaTopHble. MOAETHUPOBaHHE B HKOJOTUH. MOHHUTOPUHT

OKPY KaIOIIEeH Cpebl: JTOKAIbHBIN, pErHOHAIBHBIN U TJ100aIbHBIN

7.2

DOkonorndyeckue (GakTopsl U 3aKOHOMEpHOCTH uX neiictBus. Kiaccudukanms
9KOJIOTUYECKUX  (PAKTOpOB: abuoTHYEecKHe, OMOTHYECKHE, aAHTPOIOTECHHBIE.
OOme 3aKOHOMEPHOCTH JEHCTBMsI 3Kojlorudeckux ¢akropos. IIpaBuio
muanmyMa (K. HInpenrens, FO. JInbux). TonepaHTHOCTh. DBPUOMOHTHBIC H
CTEeHOOMOHTHBIE OPTaHU3MBI.

AbuoTtnueckue (akropel. CBET Kak 3KoJormueckuii (akrop. [leiicTBue pazHbIX
YYaCTKOB COJIHEYHOI'O CIIEKTpa Ha OpraHu3Mbl. OKOJOTMYECKHE TPYIIIbI
pacTeHM M JKMBOTHBIX II0 OTHOLICHMIO K cBeTy. CHUrHaibHas poJib CBETa.
DoTonepruoan3M.

Temmeparypa kak 5kojormueckuii Qaxrop. JlelictBue Temmeparypsl Ha
opranusmsl. [JoMKMIOTEpMHBIE U TOMOMOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHBIE U
CTCHOTEPMHBIE OPTaHU3MBI.

Brnaxnocte kak akojormdeckuit  ¢axrtop. [lpucnocobnenuss pacreHMHd K
MoJI/Iep>KaHuio BoAHOTrO Oananca. Knaccudukaiuys pacTeHU MO OTHOIIEHUIO K
BoJie. [Ipucnocobaenns )KUBOTHBIX K M3MEHEHHIO BOJTHOTO PEKUMA.

Cpenpl oOuTaHMS OpPraHU3MOB: BOJIHAs, HA3eMHO-BO3/YILIHAs, IOYBEHHas,
ryOWHHas  MOANOYBEHHAs, BHYTPUOpPraHuU3MeHHas. DPU3NKO-XMMHUYECKHE
OCOOCHHOCTH Cpell oOMTaHMsS OpraHu3MoB. l[IpucnocobieHuss OpraHu3MoB K
KU3HU B Pa3HBIX CPENAX.

buonoruueckue putmsl. BHenHue u BHyTpeHHHE pUTMBL. CyTOUHBIE U TOJMYHBIE
putMbl. [IpHcroco0IeHHOCTh OPraHM3MOB K CE30HHBIM HM3MEHEHMSIM YCJIOBUMN
KU3HU.

XKuznennrsie popmel opranuzMoB. [lonsrue o xuzHeHHOM (opme. JKU3HEHHBIE
(GopMBI pacTeHMI: JepeBbs, KyCTApHUKU, KYCTAaPHUYKH, MHOTOJICTHHE TPAaBBI,
oJlHoJIeTHUE TpaBbl. JKu3HeHHbIE (YOPMBI JKUBOTHBIX: THIPOOHOHTHI, T€OOHOHTHI,
a’poOnoHTHL. OCOOCHHOCTH CTPOCHHMS M 00pa3a KU3HH.

buotnueckue QaxTopsl. Buabl OMOTHMYECKMX B3aMMOJAEHCTBHMA: KOHKYpPEHIUS,
XHUIHUYECTBO, cUMOKMO03 U ero (opmel. I[lapazutusMm, xoomepauus, MyTyaausMm,
KOMMEHCAJIN3M (KBapTUPAHTCTBO, HaxXJICOHHUYECTBO). Herpoduueckue
B3aUMOJCHCTBUS  (Tomuyeckue, Qopuyeckue, ¢adbpuueckne). 3HaAUCHUE
OMOTMYECKUX B3aMMOJEHCTBHIA JUIS CYIIECTBOBAHUS OPraHU3MOB B cCpeje

oOutanus. [IpuHIIMT KOHKYPEHTHOTO UCKIIOYEHUS

7.3

DKOJIOTHYECKHE XapaKTepUCTUKH momynsuuu. [lomynsanus kak Ouoiormueckas

cucrema. Posib HEOTHOPOIHOCTH cpelibl, PU3NIECKUX OaphepoB U OCOOECHHOCTEH




Ouosioruu BUJOB B (POPMUPOBAHUM MPOCTPAHCTBEHHOW CTPYKTYPHI MOIYJISALIMH.
OcHOBHbIE MOKa3aTeNM MOMYJALMU: YUCIEHHOCTb, IUIOTHOCTh, BO3pAacTHas M
IIOJIOBAsl  CTPYKTYypa, pOXKAAEMOCTb, IPUPOCT, TEMII pOCTa, CMEPTHOCTb,
MUTpaLUs.

Okosorudeckass CTpykrypa nonyiasinuu. OILleHKa YHCIEHHOCTH IOIYJISLUH.
JluHaMuKa nOmyisuuy U €€ peryisuus. buoTudeckuil NOoTeHIUaN MOMYJISLUH.
MopenupoBanue AMHAMUKH — IOmyiasuud. KpuBble pocTa  4YHCIEHHOCTH
nonyisiuui. Kpusble BbDKMBaHMs. Perynsnus 4MCIEHHOCTH NOMYJISALUI: pOJIb
(GakToOpOoB, 3aBUCAIIMX M HE 3aBUCAIIMX OT IUIOTHOCTH. OKOJIOTMYECKHE
cTpareruu BUJoB (I- u K-ctparerun).

[TonsiTe 00 SKoJOrMYeckod HuUmIe BHAa. MecrooOutanne. MHOroMepHas
Mozenb dKkonorndeckod Humm Jx.M. XatumHcoHa. PazMepsl 3Kojormdeckon
Huuy. [loTeHnnanbHas U peaqn30BaHHas HULLIH.

Bun xak cucrema mnonynsuuid. Apeanbl BUIOB. Buasl M uX KU3HEHHbIE
CTpaTeruu.  3aKOHOMEPHOCTH  MOBEAEHUS W MHUIpalMid  >KUBOTHBIX.

buonornueckue nHBa3zuu JYKCPOAHBIX BUI0OB

7.4

CooOmiectBa opranuzMoB. buoneno3 u ero crpykrypa. CBszu Mexny
opraHu3mMamMu B OuoIleHO3e. DJKOocHCTeMa Kak oOTkpbiTas cucrema (A.J[x.
Tencnu). @yHKIMOHANbHBIE OJOKM OPraHU3MOB B 3KOCHCTEME: HPOAYLEHTHI,
KOHCYMEHTHI, peayleHTsl. Tpodudeckue ypoBHH. Tpoduyeckue memnu um ceTH.
Abuornyeckue 650ku 3kocucteM. [TouBbl U mibl B sKocucremax. Kpyrosopor
BEIIECTB U MMOTOK HEPTUU B IKOCUCTEME.

OcHoBHBIE TOKa3aTeIM 3KOCHCTEMBI. buomacca n mpoaykuus. DKOJIOTHYECKUE
MUPaMUIbI YUCell, OMOMACChl U SHEPTHH.

HanpaBneHHble 3aKkOHOMEpHBIE CMEHBI COOOIIECTB — cyKueccuu. [lepBuunbie u
BTOPUYHBIE CYKLIECCMM M UX TPUYUHBL. AHTpPONOTreHHbIE BO3JEHCTBUS Ha
cykueccuu. KnmmmakcHoe coobmiectBo. bruopasnoobpasue v moiHoTa KpyroBopoTa
BEILIECTB — OCHOBA YCTOHYMBOCTH COOOIIIECTB.

[Ipupoansie 3KocHUCTEMBI. AHTPONOTEHHBIE JKOCHUCTEMBI. ATPOIKOCHCTEMA.
ArporeHos. Paznnums Mexxay aHTpOIIOT€HHBIMH U TPUPOIHBIMH SKOCUCTEMAaMH.
Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. I'oposickas diopa u
¢dayna. CunanTponusanusi ropoJickoi ¢aynsl. buonorudeckoe u xo3siicTBeHHOE
3HaYEHHUE arpod’KOCHCTEM M ypOOIKOCHUCTEM. 3aKOHOMEPHOCTH (POPMHUPOBAHUS
OCHOBHBIX B3aMMOJIEUCTBUI OPraHU3MOB B 3KOCHCTEMAX.

[Iepenoc sHeprun U BEWIECTB MEXAY CMEXHBIMU 3KOCUCTEMaMU. Y CTOMYMBOCTh
OpPraHu3MOB, MONYJISANUM M DKOCUCTEM B YCIOBUSAX €CTECTBEHHBIX U

AHTPOMOT€HHBIX BO3JICUCTBUI

7.5

buochepa — oOmemnanerapHas o0omodyka 3eMiHM, TA€ CYIIECTBYET WIH




cymiectBoBasia ku3Hb. YueHue B.M. Bepnaackoro o Owmochepe. ObGmactu
6uocdeps u e€ coctas. KuBoe BeriecTBo 6rochepsl U ero pyHKIUH.
3aKOHOMEPHOCTH CyIIecTBOBaHUSI Ounocdeprl. OcobeHHOCTH Ouocheps Kak
rimo0anbHOM  dKOocuUCcTeMbl.  J[MHamuueckoe  paBHOBecue B Oumocdepe.
KpyroBopotbl BemecTB M OHOr€OXMMHYECKHE [HKIBI (Yriepojaa, a3ora).
PurmuunOCTS siBNICHMIT B Onochepe.

3oHanpHOCTh Ouochepsl. [TonsTe o 6mome. OCHOBHBIE OMOMBI CYIIH: TYHIPA,
XBOWHBIC Jieca, CMCIIAHHBIE W IIMPOKOJMCTBCHHBIC Jieca, CTEIH, CaBaHHBI,
MyCTBIHU, TPOIUYECKHE Jieca, BBICOKOTOPhs. Kimmar, pacTUTENbHBIA WU
KUBOTHBIA MHp OMOMOB CYIIIH.

CrpykTypa U (YHKIHS KHBBIX CHCTEM, OLIEHKAa MX PECypCHOTO MOTEHIHMANa U

o6uochepHbIX QyHKIUN

7.6

DKOJIOTHUECKUE KPU3HCHI U WX MpUYUHBI. BoznelicTBrue uenoBeka Ha Ouocdepy.
3arpsi3HeHuEe BO3IYIIHOU cpeabl. OxpaHa BO3ayXxa. 3arps3HEHUE BOAHOU CPEbl.
Oxpana BoaHbIX pecypcoB. Pa3pymenue noussl. OxpaHa MOYBEHHBIX PECYPCOB.
W3meHeHue Kkaumara.

AHTpPOIIOr€HHOE BO3JICHCTBUE HA PACTUTEIbHBIM U JKUBOTHBIM Mup. OxpaHa
PacTUTEIBLHOTO U KUBOTHOTO Mupa. OCHOBHBIE MPHUHIMIIBI OXPaHbl IPUPOJBI.
Kpacuble knHuru. Ocobo oxpansemble mnpupognsie Ttepputopun (OOIIT).
borannueckue caapl ¥ 300J0THYECKHUE MTAPKH.

OcCHOBHbIE TPHUHLMIIBI YCTOMYMBOIO pa3BUTHUS YEJIOBEUECTBA U MPHUPOJBI.
PanponanpHOoe  mpUpPOJONOIB30BAaHME U COXpaHEHHE  OMOJIOIMYECKOTo

pazHooOpasus 3eMiau
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