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MNOACHUTEJIBHAS 3AIINCKA

[Tporpamma o yuyebnomy npeamery "buonorus" (naiee - OMOJIOTHUS) HA YPOBHE CPEIHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-03
«006 oOpazoBannu B Poccuiickoit Depepanum»y, ®I'OC COO, Konmenmuu mnpenomaBaHus
yueOHoro npeamera «bruonorus» U OCHOBHBIX IMOJIOKEHUN (penepanbHOi pabodeil mporpamMmmbl
BOCITUTAHUS.

B paGouyro mporpamMmmy ObUTM BHECEHBI U3MEHEHUS MpuKa3 MuHIpocBeneHus: Poccun ot
09.10.2024 N 704 «O BHeceHMHM HM3MEHCHHH B HEKOTOpbIE MpUKa3bl MUHUCTEPCTBA
npocsemieHust  Poccuiickoir  ®epepanmu, Kacarommecs —(eaepanbHbIX  00pa3oBaTeIbHBIX
porpaMM HaydajbHOro o01Iero oOpa3oBaHHs, OCHOBHOIO OOHIEr0 OOpa30BaHUS U CPETHETO
o011ero 00pa3oBaHUs».

VYueOubiii npeamer «buonorus» yriayonénnoro ypoBHs usydenust (10—11 xmaccer)

ABJIIETCS OJHUM M3 KOMIIOHEHTOB IpeIMETHOM o0nactu «EcTecTBEHHO-HAYUYHbBIE MPEIMETHD.
Cornacio mnonoxenussm PI'OC COO mnpoduiibHble y4yeOHbIE NpPEeIMEThI, H3ydaeMble Ha
yray0aEHHOM YpOBHE, ABISIOTCA criocoOoM auddepeHnnanun o0ydyeHus: Ha YPOBHE CPEIHEro
o0miero oOpa3oBaHMsl M MPU3BaHBI 00ECHEUYUTh MPEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIIUM,
CpeOHMM OOLIMM, CpeIHUM NPOPECCHOHATHHBIM U BHICHINM O0pa3oBaHHeM. B To ke Bpems
KaX/IbIi U3 ATUX y4eOHBIX IPEAMETOB JOJDKEH ObITh OPHEHTHPOBAH HA MIPHOPUTETHOE PEIICHHE
00pa3oBaTeNbHbIX, BOCIHUTATEIBHBIX M PAa3BUBAIOIIMX 3aJa4, CBA3aHHBIX ¢ MpodopueHTtanuein
0o0y4Jaromuxcsi U CTUMYJIUPOBAaHWEM HHTEpeca K KOHKPETHOM OO0JacTH HAy4yHOTO 3HaHUS,
CBSI3aHHOTO C OHMOJIOTHEN, MEIUIIMHOW, SKOJOTHUEH, TCHUXOJOTHEH, CIOPTOM WM BOEHHBIM
JIEJIOM.

[Tporpamma no yueOHOMY npenmery "buonorus" gaér npencraBieHue O LEIM U 3a/1a4ax
u3ydeHus yueoHoro npeamera «bruonorusy Ha yriyOnEHHOM ypOBHE, ONpeieisseT 00s3aTebHOe
(MVHBapuaHTHOE) TNPEAMETHOE COJAEp)KAHUE, €ro CTPYKTypHpOBaHHE IO pas3jiesaM U Temaw,
pacnpenenenre o KiaccaM, peKOMEHIyeT MOCIIeJ0BaTeIbHOCTh U3YUeHHs Y4eOHOTo MaTepuana
C Y4Y€TOM MEXINPEAMETHBIX M BHYTPUIPEIMETHBIX CBs3el, JIOTMKM Y4eOHOro Ipolecca,
BO3PACTHBIX 0coOeHHOCTeH oOyuwaromuxcs. B mporpamme mo Onmojoruu peaian3oBaH MPUHIIMI
IIPEEMCTBEHHOCTH C HW3Y4YEHMEM OHOJIOTMH Ha YPOBHE OCHOBHOIO OOIIEro 0O0Opa30BaHMUA,
Omaromaps 4yeMy [pOCMaTpHUBAaeTCs  HAlpaBICHHOCTh Ha  MOCIEAYIOIIee  pa3BUTHE
OMOJNIOTHYECKUX 3HAHWH, OpPUEHTHPOBAHHBIX Ha (POPMHUPOBAHUE ECTECTBEHHO-HAYyYHOTO
MHUPOBO33PEHUS, FKOJOTHUYECKOTO MBIIUICHUS, MPEACTaBICHUN O 310pOBOM 0Opas3e *KHU3HH, Ha
BOCIHTaHUE OEpEeKHOr0 OTHOILIEHHUS K OKpyXarolled mnpupogHoil cpere. B mporpamme 1o
OMOJIOTUM TakK)Ke IOKa3aHbl BO3MOXHOCTH ydeOHOro mpenmera «buonorus» B peanuzauuu
tpeboBanuit ®I'OC COO k miIaHUpPyeMbIM JTUYHOCTHBIM, METANpPeAMETHBIM M MPEIMETHBIM
pesyiabTataM oO0y4deHHs W B (OPMUPOBAHMM OCHOBHBIX BHJOB Y4e€OHO-TIO3HABATEIHbHOM
JEeSTENIbHOCTH O0Y4YalolUXCsl MO0 OCBOEHHUIO COJEp)KaHUS OMOJIOTMYECKOro oOpa3oBaHUS Ha
YPOBHE CpeHEro 001ero oopa3oBaHus.

VYuebnblit npeamer «buonorus» Ha ypoBHEe cpeaHero oOmiero oOpa3oBaHUS 3aBeplIaeT
O6uosornyeckoe oOpa3oBaHue B IIKOJIE M OPUEHTUPOBAH Ha pacIlMpeHue U yriryOieHue 3HaHuH
0o0ydJaromumxcsi O J>KUBOW TPHUPOJAE, OCHOBAX MOJEKYISIPHOM U KJIETOYHOW OHOJIOTHH,
SMOpPUOJIOTUH U OMOJIOTUU PAa3BUTHUS, TEHETUKU, CEJIEKIIMH, OMOTEXHOJOTUH, 3BOJIOLHUOHHOIO
YYEHHUS U IKOJIOTHH.

N3zyuenne yuebnoro npeamera «buonorus» Ha yriay0JieHHOM YpOBHE OPUEHTHPOBAHO HA

MOJATOTOBKY OOYYalOIIMXCSl K MOCJIEAYIOIIEMY MOJMyUYeHHUI0 OMOJIOTHYeCKOro oO0pa3oBaHUs B
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By3ax M OpraHM3alMsaX CPeAHEro MpodeccHoHanbHOro oopazoBanusa. OCHOBY €ro COJEpKaHUS
COCTaBJIIET CHUCTEMa OHMOJOTHMYECKUX 3HAHWN, MOJYYCHHBIX IMPH H3YyYCHHU OOYYaIOUIMMHUCS
COOTBETCTBYIOIIUX CHCTEMATUYECKHX pa3lesioB OHOJIOTMM Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBanus, B 10—11 kiaccax 3Tv 3HaHUS NOTY4aloT pa3BuTUe. Tak, pacHIMpeHsl U yriryOaeHbl
OMOJIOTHYECKHE 3HAHUS O PACTeHHSX, JKUBOTHBIX, rpubax, OaKTepusix, OpraHu3Me 4YeloBeKa,
o0LIMX 3aKOHOMEPHOCTSX JKU3HM, [ONOJHUTEIBHO BKJIIOYEHbI OHOJIOIMYECKUE CBEICHUS
IPUKIIAHOTO U IOMCKOBOIO XapakTepa, KOTOpPhlE MOKHO HCIOJb30BaTh KAK OPUEHTHUPHI IS
nocieayrouero Bpioopa npodeccun. BosmokHa Taxke MHTErpanus OMOJOTHYECKUX 3HAHUU C
COOTBETCTBYIOIIUMHU 3HAHUSIMH, TTOTYYCHHBIMU 00yUYaIOIUMUCS MIPU U3yUYeHUU (HU3UKH, XUMUH,
reorpadgun U MaTEMaTHKH.

Crpyktypa mnporpamMmbl 1o ydeOHOMy mpeamery "buosiorusa" oTpakaeT CHCTEMHO-
YPOBHEBBIM M SBONIOIMOHHBIN MOAXOABI K H3yueHUio Ouonoruu. CorjacHO UM, H3ydaroTcs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEepPHBbIE JIJISl )KUBBIX CUCTEM Pa3HOI'0 YPOBHSI OpraHU3aluu,
HBOJIIOLIMM OPraHWYECKOro Mupa Ha 3emiie, COXpaHEHMsI OMOJIOrMYecKOro paszHooOpasus
wiadersl. Tak, B 10 kiacce HM3ydaroTCcs OCHOBBI MOJIEKYJIIPHOM M KIJIETOYHOM Ouosioruw,
SMOPUOJIOTHH U OMOJNOTHH Pa3BUTHS, TEHETUKU U CENEKLUU, OMOTEXHOJIOTUN U CUHTETUYECKON
OMOJIOTUH, aKTyalIM3UPYIOTCS 3HaHUS oOydarolmuxcs Mo OOTaHHMKE, 300JIOTMH, aHATOMUH,
¢busmnonorun venoseka. B 11 kimacce u3y4aroTcsi 3BOJIIOIMOHHOE YY€HHE, OCHOBBI SKOJIOTUHU U
ydeHue o buochepe.

VYueOubiii mnpeamer «buonorus» mpu3BaH O00ECHEUYNUTh OCBOCHHE OOYyYaIOIIUMUCS
OMOJIOTUYECKUX TEOpUH M 3aKOHOB, HJEH, NPUHIMIIOB W MpPaBUJI, JIEKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-Hay4YHOM KapTHHBI MHpa, 3HaHUH O CTPOEHUH, MHOrooOpazuu u
OCOOEHHOCTSIX KJIETKH, OpraHu3Ma, MOIMYJSALNU, OHOLEHO03a, AKOCHCTEMBI, O BBLIAIOIINUXCS
HAYYHBIX JOCTHUKECHHSIX, COBPEMEHHBIX HCCIEJOBAHMUSIX B OHOJIOTHH, TPUKIATHBIX acIeKTax
Ouonornyeckux 3HaHUi. [[ng pa3BUTHS W MOJJEp)KaHUS MHTEepeca 0O0ydaromuxcs K OMOIOTHU
Hapsily €O 3HAYUTEIbHBIM 00bEMOM TEOPETUUECKOT0 MaTepuasa B COJEpKaHUU MPOrpaMMBbl 110
OMOJIOTHH TIPETYCMOTPEHO 3HAKOMCTBO C HMCTOPHEHN CTAaHOBJICHHS W Pa3BUTHS TOW WM MHOU
o0acTi GMOJIOTUH, BKJIAJOM OTEUECTBEHHBIX U 3apyOCKHBIX YUEHBIX B PELICHHE BaKHEUIIMX
OMOJIOTMYECKHUX U HKOJIOTHUECKUX MTPOOIIEM.

[lenb u3yuenus yuebHoro npenmera «buonorus» Ha yriyOJ€HHOM ypOBHE — OBJIa/IEHUE
00y4JaloIMMHUCS 3HAHUSAMU O CTPYKTYPHO-(DYHKIMOHAIBHOM OpraHU3alud >KUBBIX CHCTEM
pasHOro paHra U NpuoOpeTeHHe YMEHHUM MCIOJIb30BaTh 3TH 3HAHH B (JOPMUPOBAHUM MHTEpeca
K omnpeAenéHHoi o0nacTu mpoecCHOHATBHON NeATETbHOCTH, CBA3aHHONW ¢ OMOJIOTHEH, W K
BbIOOPY YueOHOr0 3aBeIeHuUs AJIsl IPOJAOHKEHUS OMOJIOTHYECKOro 00pa3oBaHusl.

JlocTrxenue 1enu u3ydeHus ydeOHoro npeamera «buosnorus» Ha yriryoaéHHOM ypoOBHE
o0ecreunBaeTcs peIeHrueM CIeIyomuX 3a1au:

OCBOCHME OOYyYaloIIMMHUCS  CHCTEMbl OMOJIOTMYECKUX 3HAaHMH: 00  OCHOBHBIX
OMOJIOTHYECKUX TEOPHsX, KOHIEMIMSIX, TMIOoTe3aX, 3aKOHaX, 3aKOHOMEpPHOCTAX M IpaBUIIaXx,
COCTaBJISIIOLIMX COBPEMEHHYIO €CTECTBEHHO-HAyYHYH0 KapTUHY MHpa; O CTPOCHHH,
MHOT000pa3uu 1 0COOEHHOCTSIX OMOJIOTMUECKUX CHUCTEM (KJIETKA, OPraHu3M, MOIMYJISALUs, BUJ,
OuoreoneHo3, Ouocdepa); 0 BBIJAIOIIUXCA OTKPHITHAX U COBPEMEHHBIX HCCIEIOBAHUAX B
OHOJIOTHH,

O3HAKOMJICHHE  OOydYaromMxcsi €  METOJAaMM  TO3HAHHUA  JKUBOM  NPHUPOABIL:
UCCIIEIOBATEILCKUMH METO/IaMU OMOJIOTHYECKUX HayK (MOJIEKYJISIPHOM M KJIETOYHOW OMOJIOTHH,
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SMOPHOJIOrUH ¥ OMOJIOTMM PA3BUTHUS, TEHETUKU M CENEKIIMU, OMOTEXHOJIOTUM U CUHTETHYECKOH
OWoNoTMM,  TMAaJCOHTOJOTMH, OKOJOTMM); METOJAaMH  CaMOCTOSITEIbHOTO  MPOBEICHUS
OMOJIOTUYECKHX HCCICIOBAaHUNA B JIabopaTopuu M B MpHpone (HaOIoaeHHe, H3MEpeHHe,
9KCHEPUMEHT, MOJIETUPOBAHUE);

OBJIaicHUuEe OOYYaroIMMUCS YMEHHSAMM: CaMOCTOSITEIbHO HaXOJIWTh, AHAIU3MPOBATH U
UCTIOJIb30BaTh OMOJIOTUYECKYIO HH(OPMAIIHIO; TTOI30BATHCS OMOJIOTUYECKON TEPMUHOIOTHEH U
CHUMBOJIMKOW; YCTaHAaBIMBAaTh CBSI3b MEXKAY pa3BUTHEM OHOJOTMM H  COLMAIBHO-
SKOHOMHYECKUMHU U SKOJIOTMYECKMMM MpoOieMaMH 4YeJOBEYECTBA; OLEHHUBATh IIOCIECTBUS
CBOEH JeATENbHOCTU 110 OTHOIIEHUIO K OKpY)Kalolled NpUpodHON cpene, COOCTBEHHOMY
3I0POBBI0 W 3JI0POBBIO  OKPYXKAIOUIMX JIIOAEH; OOOCHOBBIBAaTb M COOJIIOJATh  MEphI
npopIIaKTUKNA WHPEKITMOHHBIX 3a00JIeBaHUi, MpaBUia MOBEJCHHUS B MPHUPOJE M OOECIICUCHHUS
0€30I1aCHOCTH COOCTBEHHOM KU3HEIEATENbHOCTH B YPE3BbIUANHBIX CUTYaLUsX MPUPOJHOTO U
TEXHOTEHHOI'O XapaKTepa; XapaKTepu3oBaTb COBPEMEHHbIE Hay4HbIE OTKPBITUS B 00JacTH
OuoJioruu;

pa3BuUTHE y 00YYarOIIUXCsl MHTEIUICKTYyalIbHBIX W TBOPYECKUX CIIOCOOHOCTEH B IpoIecce
3HAKOMCTBA C BBIJAIOLIMMHUCSA OTKPBITUSMU U COBPEMEHHBIMHU HCCIEIOBaHMSIMU B OHOJIOIHH,
pelaeMbIMM €10 IIpoOJeMaMy, METOJOJIOrHel OMOJIOTMYecKOro HCCIelOBaHUs, MPOBEICHUS
OKCIIEPUMEHTAIBHBIX HWCCIICJOBAHUMA, pemeHHss OWOJOTHYECKUX 3a/ad, MOJEIUPOBAHUS
OHMOJIOTUYECKUX 00BEKTOB U IPOIIECCOB;

BOCIIUTaHHE y OOy4aroIMXCsl LIEHHOCTHOTO OTHOIIEHUS K >KHBOM MpPUpPOJE B LIEJIOM U K
OTIENbHBIM €€ O00beKTaM U SBIEHUSAM; (OPMUPOBAHME HKOJOTHYECKOM, TIe€HEeTHYeCKOn
TPaMOTHOCTH, OOIIEH KyJbTypbl TOBEICHUS B TPUPOJEC; WHTETPAIUN €CTECTBEHHO-HAYYHBIX
3HAHHM;

nprobpereHre 00y4yaroIuMHUC KOMIIETEHTHOCTH B PAallMOHAIBHOM IPUPOIONOIb30BAHUN
(coOnrosenue mMpaBWJl TOBEJCHHUS B MPHUPOJE, OXPaHbl BHUJOB, HKOCHUCTEM, OHOCHEpHI),
COXpaHEHHUU COOCTBEHHOTO 3J0POBbS U 3J0POBbS OKPYKAIOIIMX JIOACH (COOMIONCHHUS Mep
npoQMIaKTUKK  3a0o0JieBaHMM,  oOecrieueHre  O€30MaCHOCTH  KU3HENEATEIbHOCTH B
Ype3BbIYAIHBIX CUTYaLUAX MPUPOJHOTO M TEXHOIEHHOTO XapaKTepa) Ha OCHOBE UCIOJIb30BAHUS
OMOJIOTMYEeCKUX 3HAHUN 1 YMEHUI B MIOBCEIHEBHON )KU3HU;

CO3/IaHME YCJOBMM JJIi OCO3HAHHOIO BbIOOpa OOYyYaIOUMMHCS WHIUBUIYaJIbHOU
00pa3oBaTeNbHON TpPAaeKTOpUH, CHOCOOCTBYIOUIEH mocienymomeMy IpodecCHOHATbHOMY
CaMOOIIPEJICIEHNI0, B COOTBETCTBUM C HWHAWBUAYAIbHBIMU HHTEpeCaMH U MOTPEOHOCTIMHU
pEeruoHa.

OOmiee ymuclIO YacoB, OTBEACHHBIX Ha M3y4Ye€HHE OHOJIOTMU Ha YriyOJEeHHOM YpOBHE
cpennero obmiero oOpasoBanms, cocraBisier 204 gaca: B 10 kmacce — 102 waca (3 yaca B
Hezneno), B 11 kmacce — 102 gaca (3 vaca B Hezento).

Ot0op oOpraHuM3alMOHHBIX (OpPM, METOJOB M CpeACTB OOyueHUs OHMOJIOTUH
OCYIIECTBIISIETCS C YUETOM CIEIU(PHUKU €ro CONEPKaHUS W HAMPaBICHHOCTH Ha MPOJIOJDKCHHE
OHMOJIOTHYECKOTO 00pa30BaHUsI B OPTaHM3ALMUAX CPEAHETO MPO(PECCHOHATBHOTO W BBICIIETO
o0Opa3oBaHusl.

OO0s3aTenbHBIM YCIIOBHEM IpU OOyYEHMH OWOJIOTMM HAa YIiyOJIEHHOM YpPOBHE SIBIISETCS
MpPOBEACHUE JaObOpaTOPHBIX U TMpakTHUeckux pabdor. Takke yuacTthe oOydalOmmxcs B
BBIIOJIHEHUM  IPOEKTHBIX M  y4eOHO-MCCIIEOBAaTEIbCKUX paboT, TeMaTUKa KOTOPBIX



OIPEIEIAETCA YYHUTEIEM Ha OCHOBE HUMEIOIIMXCA MAaTepUalbHO-TEXHUYECKUX PECYpCOB U
MECTHBIX IIPUPOJHBIX YCIOBUA.



COJAEP)KAHUE OBYYEHUA

10 KUIACC

CopepxaHue IPOrpaMMBbl,  BBIIEICHHOE  KYPCUBOM, HE BXOIUT B  IIPOBEPKY
rocyJIapcTBeHHOM uToroBout arrecranuu (I'MA).

Tema 1. Brnosorus kak Hayka

CoBpeMeHnHass O6MoNIOTHSI — KOMILJIGKCHAs Hayka. KpaTkas wcrtopusi pa3BUTHS OHOJIOTHH.
buonorndeckue Hayku M u3ydaemble UMHU npoOneMbl. DyHnaMeHTadbHbIE, MPUKIAIAHBIE U
IIOUCKOBBIE HAYYHbIE UCCIIEI0BAaHMsI B OMOJIOTUH.

3HayeHue OuoJoruM B (HOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, cBs3anHbple ¢ Ouonormeid. 3HaueHHWEe OHONIOTMHM B MPAKTHYECKON
JEATEIIBHOCTH  YEJIOBEKA: MEAMIMHE, CEJIbCKOM XO34HCTBE, IPOMBIIUIEHHOCTH, OXpaHe
IIPUPOJIBIL.

JleMoOHCTpanun

[Toptpetsr: Apuctorens, Teodpact, K. Jlunnei, XK. b. Jlamapk, Y. apsun, Y. [apsei, I
Meunnens, B. W. Bepnanckuii, M. II. IlaBnos, . . MeunukoB, H. W. Basunos, H. B.
Tumodees-Pecosckuid, JIx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubl u cxembl: «CBsi3p OMOJIOTUH C IPYTHMMHU Haykamm», «CructemMa OMOJIOTHYECKUX
HayK».

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

JKuBble cuctembl Kak mpeaMer u3ydeHus onosnoruu. CBOMCTBA JKUBBIX CUCTEM: €TUHCTBO
XUMHYECKOTO COCTaBa, JUCKPETHOCTh U 1LIEJIOCTHOCTb, CIIOXKHOCTh W  YHOPSJOYEHHOCTh
CTPYKTYpbI,  OTKPBITOCTb, = CaMOOpraHW3alus, CaMOBOCIIPOM3BEICHHE, Pa3ApaKMMOCTb,
W3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHuM3allMd JKUBBIX CHCTEM: MOJIEKYJISIDHBIM, KJIETOYHBIN, TKaHEBBIH,
OpraHNU3MEHHBIM, MOMYJIALIMOHHO-BHIOBO, 9KOCHUCTEMHBIN (OMOreoneHOTUYECKHIA ),
6uocepnsiit. Ilponeccsl, npoucxoasume B KUBbIX cucTeMax. OCHOBHbIE NMPU3HAKH KHUBOTO.
Kuzsp kak popma cymectBoBaHus MaTepuu. Hayku, n3ydaromiye »KUBbIE€ CUCTEMBl Ha pa3HBIX
YPOBHSIX OpPraHU3aLNH.

N3yuenne xuBbIX cucteM. Metoapl Ouonorndyeckoil Hayku. HaGmronenue, mamepenue,
DKCIIEPUMEHT, CHUCTeMaTu3ainus, MeTraaHain3. lIoHsaTME O 3aBUCMMOM M HE3aBUCHMOU
nepemeHHoil. [lmanmpoBanme »skcnepumenrta. [loctaHoBka W mpoBepka rumote3. Hynesas
runote3a. [loHsTHE BEIOOPKH U €€ J0CTOBepHOCTh. Pa3dpoc B Omonornueckux aaHHbIX. OleHka
JIOCTOBEPHOCTH IOJIyYEHHBIX pe3yibTaToB. [IpMuMHBI HCKa)KEHUS pe3ybTaTOB dKCIIEPUMEHTA.
ITonsiTHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanun

Tabmuupl u cxembl: «OCHOBHBIE TPU3HAKK JKU3HWY», «bHONOrHYeckne CUCTEMBD»,
«CBoiicTBa KMBOW MaTepun», « Y pOBHU OpraHu3alluy KUBOM NpUpoab», «CTpoeHne KUBOTHON
KIeTKn», «TKaHM  KUBOTHBIX», «CHCTEMBl OpraHOB  YEJIOBEYECKOTO  OpraHHU3May,
«buoreornieno3y», «buochepa», «MeTobl H3ydeHHsI ) KUBOU MPUPOJIBD.

Oo6opynoBanue: 1abopaTropHoe 000pyIOBaHUE TSl POBEACHUS HAOIOACHUN, N3MEPEHHUIA,
IKCIEPUMEHTOB.

IIpakTnyeckas padora «lcnonp30BaHME pa3IMYHBIX METOAOB IIPH M3YYEHUHU JKUBBIX
CUCTEM.



Tema 3. buosorus Kjierku

Knerka — crpykTypHO-(yHKIMOHANbHAS €IMHULIA JKUBOTO. VICTOpHS OTKPBITUS KIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illlneiinen, P. Bupxos).
OCHOBHBIE TIOJIOKEHUSI COBPEMEHHOM KJIIETOYHOU TEOPHH.

Metonbl MOJEKYJISpHOM M KJIETOYHOM OMOJIOTMM: MHUKPOCKONHMSA, Xpomarorpadus,
anekTpodope3, METOA  MEYEHBIX aToMoB, auddepeHunanbHoe  HEHTpUDYTHPOBAHHE,
KyJIbTUBUPOBAHHUE KIETOK. M3yueHue (uKCUpo8anHuiX Kiemokx. DIEKTPOHHAsT MHUKPOCKOIHSL.
Kongoranvnas mukpockonus. Bumanvhoe (npusicuznennoe) usyyenue Kiemox.

JemMoHCcTpauMu

[Toptpetsr: P. I'yk, A. JleBenryk, T. IIBann, M. [llneiinen, P. Bupxos, K. M. bap.

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKPOCKOM», «lcTopus
pa3BUTHS METOJIOB MUKPOCKOIIUIY.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPONpPENaparbl PACTUTEIbHBIX, XKUBOTHBIX U
OakTepuaIbHBIX KIETOK.

IIpakTuyeckass padora «l3ydeHue MeTOMOB KJIETOUHON Oumosioruu (Xpomarorpadusi,
anekTpodopes, mudpdepenunansHoe neHTpudyruponanue, [1L[P)».

Tema 4. XuMu4ecKasi Opranu3anms KJIeTKu

XUMUYECKUN COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPAMUKPOIJIEMEHTHL. Boga u €€ ponp
KaK pacTBOpHUTENS, peareHTa, y4yacTHE€ B CTPYKTYPHUPOBAaHUM KIETKH, TEIUIOPEryJILHUU.
MuHepanbpHble BEILIECTBA KJIETKH, UX OMooruyeckas pojib. Pojib KaTHOHOB M aHHOHOB B KJIETKE.

Oprannyeckue BellecTBa KIETKU. buomornyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB 0enkoB. CTpykTypbl OenkoBoi Moiekyinbl. IlepBuuHas cTpykTypa Oenka, menTugHas
CBs3b. BTOpuuHas, TpeTuuyHas, 4yeTBepTHUYHAas CTPYKTypbl. JleHarypanus. CBoicTBa OENKOB.
Knaccugukarus 6enkos. buonornueckue GpyHkiuu 6enkos. [lpuonut.

VYrneBoasl. MoHOcaxapuabl, AMCAXapHJibl, OJUrocaxapuibl U monucaxapujpl. OOmumi
IUIaH CTpPOeHUss U (U3MKO-XMMHUYECKHE CBOICTBa YyriieBoAoB. buonoruueckue ¢yHkuun
YTJIEBOJIOB.

Jlunuasl.  I'mapoduneHo-ruapodoOHBIe  cBoifcTBa.  Knaccudukanms — nummiaos.
Tpurnunepunasl, Gochoaunuibl, BOCKU, cTepouibl. bruonornueckue ¢pynkuun aunuaos. OOmme
CBOMCTBa OHWOJIOTMYECKUX MeMOpaH — TEKyd4ecTb, CIIOCOOHOCTh K CaMO3aMBIKaHUIO,
MOJTyIPOHUIIAEMOCTb.

Hyxneunossie kucnorel. JIHK n PHK. Ctpoenune HyknenHoBbIX KucioT. HykimeoTuasl.
[Mpuniun komminementapHoctu. [Ipasuno Yapradda. Crpykrypa JAHK — nBoiinas cnupaib.
Mectonaxoxaenue u ouonornueckue pynkuuu JHK. Bunst PHK. ®ynkunu PHK B kietke.

Crtpoenune monekynbl AT®. Makpospruueckue cBsizu B Mojiekyie AT®. buomorndeckue
¢ynkuun  AT®. BoccTaHoBIEeHHBIE TEPEHOCUMKH, UX (YHKUMHM B KiIeTke. /[pyeue
Hykneozuompugocgamor  (HTD). CexBenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrtpykTypHast Ouoisiorus: OMOXMMHYECKHE W OHOpU3NYECKHE HCCIEOBAaHUSA COCTaBa U
IPOCTPAHCTBEHHOW CTPYKTYphl Ouomoiniekyn. Mooerupoganue cmpykmypvl u QYHKYui
Ouomonexkyn u ux komniexkcos. KomnvromepHulii Ouzavn u opeanuiecKui cunmes 6UOMONEKYN U
UX HenpupoOOHbIX AHALO206.

JleMmoHCTpauMu



[Toptpetsrt: JI. [Tonunr, k. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankimun, ©. Caurep, C.
IIpy3unep.

[uarpammsl:  «PacnpenenceHue XUMHUYECKHX JJIEMEHTOB B HEXKHMBOW  IIPUPOIER,
«Pacnpenenenne XMMUYECKHX 3JIEMEHTOB B KHBOW IPUPOIE».

Tabmuupel u cxemsl: «Ilepuoanueckas Tabinua XUMHUYECKHUX 3JI€MEHTOB», «CTpoeHue
MOJIEKYJIbl BOAB», «BemectBa B cocTaBe OpraHu3zMoB», «CTpoeHHE MOJEKYJIbl OeKa,
«CTpyKTYpbl OEIKOBOW MOJEKYIb», «CTpoeHHe MOJEKYyN YrieBoJaoB», «CTpOoeHHE MOJEKYI
nunuaoBy, «HykienHoBbie KUCIOTB», «CTpoeHue MOJEKYJIbl ATDy.

OO6opynoBaHue: XMMHUYECKas I0Cy1a U 000py10BaHUE.

JlaGopaTopnas pa6ora «O6HapykeHue OeIKOB C ITOMOUIbIO KAaUeCTBEHHBIX PEaKIIUii».

JlabopaTopnasi pa6ora «lccienoBanue HyKJIE€MHOBBIX KUCIOT, BBIIEIEHHBIX U3 KIETOK
Pa3JINYHBIX OPTaHU3MOBY.

Tema 5. Ctpoenne n pyHKIHHN KIETKH

Tumbel KJIETOK: dyKapHOTHYECKass W MpokapuoTudeckas. CTpyKTypHO-(DyHKIIHOHAJIEHBIC
00pa3oBaHus KJIETKH.

Crpoenue mnpokapuoTHueckod KieTku. Kietounas cTeHka Oaktepuii UM apxei.
Oco0eHHOCTH CTpOEHUs TeTepoTpodHOI U aBTOTPO(HON MPOKAPUOTUUYECKUX KIETOK. MecTo u
pOJIb MPOKAPUOT B OMOLIEHO3AaX.

Crpoenrie 1 (QyHKIIMOHHMPOBAHUE DYKAPHOTHUECKOW KIIeTKH. [Inmasmarnyeckas memOpaHa
(mnasmanemma). CTpykTypa IIa3MaThdeckod MemOpaHbl. TpaHCmopT —BellecTB 4epe3
IUIa3MaTHYECKyl0 MeMOpaHy: maccUBHBIN (Iuddysus, oOnerdyéHHas nud¢ys3us), aKTUBHBIN
(mepBUYHBI M BTOPWUYHBIA aKTHBHBIA TpaHcmopT). [lomynponunaemocts mMemOpaHnsl. PaGota
HaTpUN-KaJIMEeBOro Hacoca. DHIOIMTO3: MUHOIMUTO3, (harounTo3. Jk3ouuTo3. Kierounas creHka.
CrpykTypa 1 (yHKIIMH KJIETOYHOM CTEHKH pacTeHUil, rpuboB.

[Mutomnazma. I{uto3ons. Llutockener. JBwkenue nutomnazMbel. OpraHousl KIETKH.
OpnHoMeMOpaHHbIE OpraHOUbl KIETKH: 3HAoIazmaTruueckas cetb (JIIC), anmapar [Nonbaxwy,
JN30COMBI, UX CTpoeHHE U (YyHKUUHU. B3auMoCBsA3b OJHOMEMOpPAHHBIX OPraHOMJIOB KJIETKH.
CrpoeHue TIpaHYJSpPHOTO peTuKkyiyma. Mexanusm nanpasnenus 6enxkoe ¢ JIIIC. Cunres
pactBopuMbIX  OenkoB. CHHTE3  KJIETOYHBIX  MeMOpaH. [Imankuit — (arpaHyJisipHbIIT)
sHOIUIa3MaTHUeCKuid peTukyiayM. CekperopHas (pyHkuus anmnaparta ['onbmxu. Moougduxayus
benxos 6 annapame I onvoorcu. Copmupoexa 6enkos 6 annapame I onv0ocu. TpaHCTIOPT BENIECTB
B KJIeTKe. Bakyonu pactutenbHbIx kineTok. Kierounsii cok. Typrop.

[TomyaBTOHOMHBIE OpraHOWABl KJIETKM: MUTOXOHAPHUH, IIACTUABL. [Ipoucxoocoenue
mumoxonoputi u naacmuod. Cumdbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GYyHKIUM  MHUTOXOHIApUH W macTul. llepBuuHble, BTOpUYHBIE U CJIOXHBIE IUIACTU[BI
(OTOCHHTE3UPYIOMIUX JYKApUOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JIEHKOMJIACTBI ~ BBICHIMX
pacTeHUN.

HememOpannbie opranous! kinetku CtpoeHune u (yHKIMHM HEMEMOpPAaHHBIX OPraHOHMIOB
KieTku. PubGocombl.  [lpomescymounvie uramenmol. MuxpoduiaMeHTbl. AKmuHo8ble
Mukpogpunamenmsi. MBIIIEUHbIE KICTKU. AKMUHOBbIE KOMHOHEHMbl HEMbIUEUHBbIX KAEmOK.
Muxkpotpy6ouku. Kitetounsiit nentp. CrpoeHHe H JABIKEHHE JKTYTUKOB U PECHHUYEK.
MuxkpoTpyOoukn nutomnasmsl. Llentpuons. benku, accoyuuposannvle ¢ Mukpoguramenmamu u
Mmuxpompyboukamu. Momopmwie benxu.



SAnpo. OGonouka siapa, XpOMaTUH, KapHoIIa3Ma, SAPBIILIKH, UX CTPOCHHE U (YHKIIHH.
Snepublii GenkoBblii MaTpuKc. [IpoCTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HHTEp(ha3HOM
aape. Jyxpomamun u 2emepoxpomamur. belku XpoMmaTWHa — TUCTOHBL. Junamuxa s0epHou
obonouku 8 mumose. foepruwviii mpancnopm.

Knerounsie  BkitoueHusi. CpaBHHUTENbHAs  XapaKTEpUCTUKAa  KIETOK  JYKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOIA).

JleMoOHCTpanuu

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

Tabmuupl 1 cxembl: «CTpOEHHE JSYKAPUOTHUECKOW KICTKW», «CTpOeHHE IKUBOTHOM
KJIeTKn», «CTpoeHue pacTUTENbHON KiIeTKW», «CTpoeHne MUTOXOHIpUM», «Anpo», «CtpoeHue
MPOKAPUOTUYECKON KIIETKI.

O6opynoBaHue: CBETOBOW MHKPOCKON, MHKPOIpEnapaTbl PacTUTEIbHBIX, >XKMBOTHBIX
KJIETOK, MUKpOMpenaparbl 0akTepuanbHbIX KIETOK.

JladopaTopHas padora «/3ydeHne cTpoeHUS KIETOK PA3IMYHBIX OPTraHHU3MOBY.

IIpakTyeckas padora «l3ydyeHue cBOMCTB KJIIETOUHON MEMOpaHbI».

JlabopaTopnasi padora «VccnenoBaHue mia3mMoin3a U JACMIa3MOJIM3a B PACTUTEIbHBIX
KIIETKaxX».

IIpakTnyeckas padora «/3ydyeHne ABMKEHUS LUTOIIA3MbI B PACTUTENBHBIX KIETKAX).

Tema 6. O0MeH BellecTB U NpeBpallleHUe JHEPTHH B KJIeTKe

ACCUMUIISIIINS U TUCCUMUISILIMSL — JIBE CTOPOHBI MeTabonu3ma. Tumbl 0OMEeHa BEIIEeCTB:
aBTOTpOoGHBIH M  TeTepoTpodHBIA. YyacTue Kuciaopoaa B OOMEHHBIX — Ipolieccax.
OHepreruyeckoe obOecrieueHune kietku: npespameHue AT® B  0OMEHHBIX TIpoleccax.
@®epMeHTaTUBHBIM XapakTep peaklUMid KJIeTOYHOro Merabonu3Ma. PepMeHThl, UX CTPOCHHUE,
cBoiicTBa W MexaHu3M aedcTBus. KodepmeHTbl. OTianuus (QepMEHTOB OT HEOPraHMYECKHX
KaTain3atopoB.  benku-aktuBaTtoppl W OEIKU-MHTHOMTOPBL.  3aBUCHUMOCTb  CKOPOCTH
(epMEHTAaTUBHBIX PEAKIINI OT pa3IuYHbIX (PAKTOPOB.

IlepBUYHBII CHUHTE3 OPraHUYECKHX BELIECTB B KieTKe. DOTOCUHTE3. AHOKCUSEHHbIU U
oxcueenHvlll  pomocunmes y baxmepuu. Ceemocoduparoujue nueMeHmsvl U NUSMEHMbL
peakyuonHozo yenmpa. Ponb xyopomiactoB B mpouecce (ortocuHTe3a. CBETOBas U TEMHOBas
dazel. @omoovixanue, Cz., C4- u CAM-munvr pomocunmesa. TIpogyKTUBHOCTE (DOTOCHHTE3A.
Bnusinue paznuyHbIx pakTOpoB Ha CKOPOCTh POTOCHHTE3a. 3HaUeHHEe (OTOCHUHTE3A.

XemocuHte3.  Pa3HooOpazue  OpraHM3MOB-XEMOCHMHTETHKOB:  HUTpU(UUUpPYIOIIHE
OakTepuH, xKeae300aKTepun, cepodaKkTepun, BOJOPOAHbIE OaKTepuu. 3HAUCHHE XEMOCHHTE3A.

AHaspobHbIe opraHu3Mbl. Buasl Opoxxenus. [IpoaykTel OpokeHUS U MX HCIIOJIb30BaHHE
YEJIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHl OMOTEXHOJIOTHMH W BO30YIUTEITH
00J1e3HEeH.

AdpoOHBIE OpraHM3MBbl. OTambl >HEPreTHuecKkoro oobmeHa. IloaroToBUTENbHBIA 3Tarl.
['mukonu3 — 6eCKUCIOpPOAHOE PACHICTNIEHUE TIIOKO3HI.

buonoruueckoe okucieHue, WiM KIETOYHOE JibIxaHue. Poilb MUTOXOHIpUI B mpoleccax
O6uonornyeckoro okucieHus. Lluxnmdeckue peakuuu. OxucauTenbHoe ¢ochopuIupoBaHue.
Duepeus membpannoeo epaduenma npomonos. Cunmes ATD: paboma npomonnou ATO-
cunmaszwvl. IlpemmymecTBa a’dpoOHOrO TMyTH OOMEHa BEHIECTB TMepel  aHadPOOHBIM.
D¢ hEeKTUBHOCTh YIHEPTETUIECKOTO OOMEHA.

JleMoHCTpanun



[Toptpetsr: k. [Tpuctim, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
Murtuemn, I'. A. 3aBap3uH.

Tabmumner 1 cxembl: «DoTocUHTE3», «DHEpreTHUecKuid oOMeH», «buocuHTE3 Oenkay,
«Ctpoenue GpepMeHTay, «XeMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000pyAOBaHUE /Ui IPUTOTOBIICHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPEIapaToB.

JlaGopaTtopnas pabora «/3ydyeHue KaTaTUTUYECKOW aKTHUBHOCTH (epMeHTOB (Ha
pUMepe aMHJIa3bl WK KaTanaas3bl).

JladopaTtopnasi pab6ora «l3yueHue (epMEHTaTHBHOTO pACIICIUICHUS TIEPOKCHIA
BOJIOPO/Ia B PACTUTEIbHBIX U KUBOTHBIX KJIETKAX).

JlabopaTopHasi padora «CpaBHEHHE TPOLIECCOB (POTOCHHTE3A U XEMOCHUHTE3a».

JlabopaTopnasi pabora «CpaBHEHUE MPOIIECCOB OPOXKECHUS U JBIXAHUS.

Tema 7. HaciencrBennasi uHpopManus U peaju3anus eé B KJIeTKe

Peaknuu matpuunoro cunresa. [IpuHIMIT KOMIUIEMEHTAPHOCTH B PEAKLUSIX MATPUYHOTO
cuHTe3a. Peanuszanus HacienCTBEHHOW HHQpoOpManuu. ['eHeTHueckuil KoJ, €ro CBOMWCTBA.
Tpanckpunuus — Matpuunblid cuate3 PHK. [lpuHumne! TpaHCKpUNIMU: KOMILJIEMEHTApHOCTb,
AHTUIIAPAJUIETbHOCTh, aCUMMETPUYHOCTh. Cospegsanue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpaucusmus u e€ srambl. Ydactue TpancnoptHeix PHK B OmocuHTe3e Oenka. YcioBus
O6uocunTe3a 6enka. KogupoBanue aMuHoKucioT. Ponbs pubocom B OuocunTese Oenka.

Coepemenuvie npedcmasnenus o cmpoeHuu cenog. OpraHu3aius TeHOMa y MPOKapUoOT U
sykapuoT. Perynsuusi akTUBHOCTH T'eHOB y mnpokapuoT. ['mmoreza omepona (®. XKakob, XK.
Mano). MonekynapHvle mexaHuzmvl dKcnpeccuu 2eHog y aykapuom. Ponv xpomamuma 6
peaynayuu pabomsl 2eno. Perymsius 0OMeHHBIX MpolieccoB B kieTke. KieTounslii romeocTas.

Bupychbl — HeksieTouHble ()OPMBI KU3HU U OONMUTaTHBIE Mapa3uThl. CTPOEHHE MPOCTHIX U
CJIOKHBIX BHUPYCOB, PETPOBUPYCOB, OaktepuodaroB. Kusnenmwiti yuxn JHK-cooeporcawux
supycos, PHK-cooepaicawux supycos, bakmepuoghacos. Obpammuas mpancKkpunyus, pesepmasad,
uHmezpasa.

BupycHsle 3a0oneBaHusi 4enoBeka, JKMBOTHbIX, pactenuit. CIINJ, COVID-19,
COITMATHbHBIE U METUIIMHCKHUE TIPOOIIEMBI.

Buoungpopmamura: unmeepayusi u anaiuz donvuux maccusos («bigdatay) cmpyxkmyphoix
buonocuueckux oaunvix. Hanomexwonoeuu 6 oOuonocuu u meduyune. Ilpocpammupyemvie
@yHxyuu b6enxos. Cnocobst 00cmasKu 1eKkapcms.

JleMoOHCTpanun

[Toptpetsr: H. K. Konbuos, /1. . iBaHOBCKUH.

Tabmuet u cxembl:  «buocuHTes Oenka», «l'eHeTmueckwii kom», «Bupyce»,
«bakrepuodarmy.

IIpakTuyeckas padora «Co3gaHre MOJETU BUPYCay.

Tema 8. J/Ku3HeHHbIN HUKJI KJIETKH

Knetounslii nuki, ero mepuoisl U peryismus. Matepdaza u muro3. OcoOeHHOCTH
MPOIIEeCCOoB, mpoTekaronmux B uHTepdase. [loaroroBka kinetku K aenenuto. [IpecuHTeTHYECKU
(MOCTMHUTOTUYECKHI), CUHTETHYECKHH W TOCTCUHTETHYCCKUN (IMMPEMUTOTHUYECCKUIN) TEPHOJIbI
uHTep(da3bl.
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Marpuunbiii  cunre3 JHK — permmkanums.  Ilpunuuner  permukanuu — JIHK:
KOMIUIEMEHTAPHOCTh,  IOJYKOHCEPBATUBHBIM  CHHTE3, aHTUIAPALUIEIbHOCTh. MexaHu3M
perummkauuu  JIHK.  Xpomocombr. Ctpoenne xpomocom. Temomepsl U Tenomepasa.
XpOMOCOMHBIN HA0Op KIETKH — KapUOTHUI. JIMIUTOMAHBIA W TaruIOWIHBIA HaOOPHI XPOMOCOM.
I'omonornynsie xpomocomsl. [1010BbIE XPOMOCOMBI.

Jenenue kietkn — muro3. CTaguum MHUTO3a U MPOUCXOJAIIME B HUX Ipouecchl. Turmbl
muTo3a. Kaprnokunes u nurokunes. buongornueckoe 3Ha4eHUE MUTO3A.

Perynsmus MuToTHueckoro nukia kietku. I[Iporpammupyemas kierouHas ruOeib —
aronTo3.

Knerounoe siapo, XpoMocombl, (pyHKIIMOHANIbHAS TeHOMUKA. Mexanuzmvl npoaughepayuu,
ougpepenyuposxu, cmapenus u eubenu kiemox. «Lugpposasn knemrka» — 6uounpopmamuueckue
Mooenu hyHKYUOHUPOBAHUSL KILeMKU.

JdeMoHcTpannn

Tabmumel u cxembl: «KWU3HEHHBIA MUK KICTKH», «MuTo3», «CTpoeHHe XpOMOCOMY,
«Pennmukanus JJHK».

O6opynoBaHue: CBETOBOH MHUKPOCKOI, MHUKpompenaparbl: «MHTO3 B KIETKax KOpeIIKa
JTyKay.

JlabopaTopnasi padora «/3yueHne XpoMOCOM Ha TOTOBBIX MUKPOIIpENapaTax.

JlabopaTopnas paGora «HaOnroneHnne MuTo3a B KJIETKax KOHUMKA KOpellKa Jiyka (Ha
TOTOBBIX MUKpPOIIpEnapaTax).

Tema 9. Ctpoenne u pyHKIIMH OPraHU3MOB

buonornueckoe  pasHooOpasue  opraHu3moB.  OJHOKJIETOYHBIE, KOJOHHAJIbHBIE,
MHOTOKJIETOYHbIE OPTaHU3MBI.

OCOOEHHOCTH CTPOCHHUS U )KU3HEICATEIbHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJTHOKJIETOYHbBIE BOJIOPOCIH, JIpyrue nNpoTucThl. KosoHuanbHble
OpraHU3MBlI.

B3anMocBs3b 4acTeil MHOIOKJIETOYHOTO OpraHu3Ma. TkaHH, OpraHbl U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe nenoe. I'omeocras.

Tkanu pacrenuil. Tunbel pacTUTENbHBIX TKaHEW: oOpa3oBaTenbHas, IOKPOBHa,
MPOBOASIIAs, OCHOBHAasA, MexaHuueckasd. OCOOEHHOCTH CTPOEHMsI, PYHKIMHA U pacHoIOKEHUs
TKaHEN B OpraHax pacTEHUM.

TkaHM SKMBOTHBIX M  4YeJNOBEKa. THIBI JKUBOTHBIX TKAHEW: DIMUTEIUAJIbHAS,
COCJMHUTENbHAs, MbllIeyHas, HepBHasi. OCOOEHHOCTH CTpPOEHUs, QYHKUHUH M pPacHOIOKESHUS
TKaHeW B opraHax >KMBOTHBIX U UeJOBEKa.

Oprassl. BereratuBHble U reHEpaTUBHBIE OpraHbl pacTeHuil. Opranbl U CUCTEMBI OPraHOB
YKUBOTHBIX U 4yenoBeka. DyHKIMM OpraHoB U CUCTEM OPraHOB.

Onopa Tenma opranusmoB. Kapkac pacrennil. CkeneTbl  OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapyKHbII 1 BHyTpeHHUH ckeneT. CTpOoeHUe U TUIIbI COEAMHEHUS
KOCTEH.

JIBikeHue opraHu3MoB. J[BHXKEHHME OJHOKJIETOYHBIX OPraHU3MOB: aMEOOHMIHOE,
KT'YTUKOBOE, PECHMYHOE. J[BM)KEHHWE MHOTIOKJIETOUHBIX pPACTEHUMH: TPONM3MBlI U HACTHH.
JIBukeHre MHOTOKJICTOYHBIX KUBOTHBIX M YeJIoBeKa: MbllieuHas cuctema. Pedekc. CkenerHsie
MBIIIIIBI U UX padoTa.
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IIntanue opranusmos. Ilormomenre BOAbI, YIIEKUCIOTO ra3a U MUHEPAJIbHBIX BEIIECTB
pacteHussMH. [luTtanue >KMBOTHBIX. BHYTPHUIIONOCTHOE M BHYTPHUKIETOYHOE IMILECBAPCHHUE.
[TuTanne NMO3BOHOYHBIX XKMBOTHBIX. OTHENbl MUIIEBApUTENBHOrO TpakTa. [luineBapurenbHbie
»kenesbl. [InmeBapurenpHas cucremMa 4yeaoBekKa.

Hpixanue opranu3MoB. [[pixanue pacrenuid. Jprxanue >xuBoTHBIX. uddy3us ra3oB uepe3
noBepXHOCTh KieTku. KoxkHoe apixanue. JlpIxatenbHas MOBEpXHOCTH. JKabepHoe W J€royHoe
JpIXxaHue. J[pIXaHue NO3BOHOYHBIX JKUBOTHBIX U YEJIOBEKA. OBOJIOLHUOHHOE YCIIOKHEHUE
CTPOEHHMs JETKUX II03BOHOYHBIX >KMBOTHBIX. JlpIxaTenbHas cucTeMa uYeloBeKa. MexXxaHu3Mm
BEHTWISILIMM JETKUX Y NITUI U MIIEKONUTAIOIUX. Perynsauus apixanus. [{pixarenbHbie 00bEMBI.

TpaHcnopT BewECTB Yy OPraHU3MOB. TpaHCIOPTHBIE CUCTEMBI pacTeHui. TpaHCHoOpT
BEIIECTB y JKUBOTHBIX. KpoBeHocHas cucremMa u €€ opranbl. KpoBeHOCHas cucrema
MO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepale, KpPOBEHOCHbIE cOCyAbl M KpoBb. Kpyru
KpOBOOOpaIlleHHs.  OBOJIIOIMOHHBIE  YCIOXHEHHSI  CTPOCHHS  KPOBEHOCHOM  CHCTEMBI
MIO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perymsuus.

Brinenenne y opraHu3moB. Belnenenue y pacteHuid. BeineneHue 'y KMBOTHBIX.
Cokpatutenbupie Bakyonu. Opranbsl BbigeneHus. DuibTpanus, cekpenuss U obOpaTHoe
BCAChIBaHHE KaK MEXaHU3Mbl pabOThI OPraHoB BblAeNeHus. CBs3b MOJOCTU Tea ¢ KPOBEHOCHOU
U BBLICIUTEIBHON CUCTEMaMU. BplieneHne y MO3BOHOYHBIX XKMBOTHBIX M 4YesoBeka. Iloukwm.
Crpoenne u pyHkunonupoBanue HeppoHa. OOpazoBaHuEe MOYH y YETIOBEKA.

3amuTa y OpraHu3MoB. 3allldTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil u
LUCTBI MPOCTEUINNX. 3alIUTa Y MHOTOKJIETOUYHbIX pacTeHuil. Kytukyna. Cpencrsa naccuBHOM 1
XUMHYECKOMW 3a1uThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M X IPOM3BOJHBIE. 3al[UTa OPraHu3Ma
or Oone3neil. MMMyHHas cuctema uenoBeka. KIeTOUHBI M TyMOpajJbHBIH HMMYHHUTET.
Bpoxnéuuelii u  npHOOpeTéHHBIM  crnenupuuecKuii MMMYHUTET. TeopHus KJIOHAJIbHO-
cenexktuBHoro nmmynurera (I1. Opmux, ®. M. bepuer, C. Tonerasa). BocnanurenbHble OTBETHI
opranu3MoB. Posib BpoXIEHHOTO UMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JIEBaHU.

Pa3npaxuMocTh M peryisuus y OpraHu3moB. Pa3apaXumocTe y OJHOKJIETOYHBIX
opranu3MoB. Takcuchl. Pa3apaxuMocTe M peryisanus y pacTeHuil. PocToBele BemecTBa M HMX
3Ha4YCHHUE.

HepBHast cucrema u peduexktopHas perynsuus y >KUBOTHBIX. HepBHas cuctema u eé
OTJIeNbl. ODBOJIIOLIMOHHOE YCJIOXHEHHE CTPOEHUS HEPBHOM CUCTEMBI Yy >KMBOTHBIX. OTaessl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX XKUBOTHBIX. Pediexkc u pednextopnas ayra. bezycnoBHble u
YCIIOBHBIE PEIICKCHI.

I'ymopasibHast peryisiusi M SHAOKPHHHAs CUCTEMa JXUBOTHBIX W 4enoBeka. JKemnesbl
OHJOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleicTBHE TOpMOHOB. B3auMOCBA3b HEpPBHOU U
SHJIOKPUHHOH cucTeM. [‘unoranamo-runodusapHas cucrema.

JleMoHCTpanun

IToptper: U. I1. ITaBnoB.

Tabmuubl u cxembl: «OJHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHbIE BOJIOPOCIH,
«bakrepum», «lIpocreiimmey», «Opranpl LBETKOBBIX pacTeHui», «CHCTeMBl OpraHoB
MIO3BOHOYHBIX KMBOTHBIX», «BHyTpeHHee CTpoeHne HaceKoMbIx», «TkaHu pacTeHui»,
«KopneBbie cuctembr»y, «CtpoeHue ctednss», «CTpoeHHE IHMCTOBOM TIIIACTHHKWY», «TkaHuU
KUBOTHBIX», «Ckener dyenmoBekay, «llumeBapurensHas cucrema», «KpoBeHOCHas cucremay,
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«/lpixatenpHast cucrema», «HepBHas cucrema», «Koxa», «Mpimeynas cucremay,
«BplienurenpHas cucrema», « DHIOKpPUHHAS cucTeMay, «CTpoeHue Mplby, «MMMyHUTETY,
«KumeuynononoctHele», «Cxema nuTaHus pacTeHU», «KpOBEHOCHBIE CHCTEMBI [TO3BOHOUYHBIX
JKUBOTHBIX», «CTpoeHue ruaps», «CTpoeHHue IutaHapun», «BHyTpeHHee cTpoeHHue J0KIEBOro
yepBs», «HepBHas cucrema pwid», «HepBHas cucrema mnsarymku», «HepBHas cucrema
npecMbikaromuxcs», «HepBHas cucrema nrtuny, «HepBHass cuctema MIIEKONMTAIOMINXY,
«HepBHas cucrema uenoBekay, «Peduexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MHUKpOIpenapaThl OJHOKJIETOUYHBIX OPraHu3MOB,
MUKpOIIpenaparsl TKaHEH, paKOBHHBI MOJUTFOCKOB, KOJUIEKIIMM HACEKOMBIX, UTJIOKOXKUX, KUBbBIE
AK3EMILISIPbl KOMHATHBIX PACTEHUM, repOapuy pacTEHUI pa3HbIX OT/AEJIOB, BIAYKHBIE IPENapaThl
JKUBOTHBIX, CKEJIEThI TO3BOHOYHBIX, KOJIJIEKIUN OECIIO3BOHOYHBIX )KMBOTHBIX, CKEJIET YEJIOBEKA,
o0opyaoBaHHEe s JEMOHCTpAllMd [OYBEHHOTO ¥ BO3AYIIHOTO THTAHUS PACTECHUH,
pacuieruieHuss Kpaxmaina u OenkoB moj JeiictBueM (epMeHTOB, 000pyIOBaHHUE IS
JIEMOHCTpPALMK OIBITOB IO U3MEPEHUIO KUZHEHHOW EMKOCTH JIETKUX, MEXaHHU3Ma JbIXaTeJIbHbIX
JIBUKEHHM, MOJIETTN TOJIOBHOTO MO3Ta Pa3JInYHbIX )KUBOTHBIX.

JlabopaTopHasi padora «/3yueHue TKaHell pacTeHUID.

JlabopaTopHasi padora «/3ydyeHne TKaHEel )KUBOTHBIX).

JlabopaTopHas padota «/3ydyeHne opraHoB IBETKOBOTO PACTCHUS.

Tema 10. Pa3MHokeHMe 1 pa3BUTHE OPTraHNU3MOB

@DopMBbl pa3MHOXKEHUS OPraHU3MOB: Oecrosioe (BKIItoUasi BEreTaTUBHOE) U MOJI0BOE. Bubl
6ecIo0oro pa3sMHOKEHUS: TOYKOBAHUE, CIOPYJIIALMS, GparMeHTalMsl, KIOHUPOBaHHE.

[TonoBoe pasmuHoxxkenue. IlonoBeie kieTKHU, uiau rameTel. Meio3. Cramguu Meiio3a.
IToBenenue xpomocoM B Menose. Kpoccunrosep. buonorndeckuii CMbICI MeH03a U IIOJIOBOTO
npouecca. Melo3 1 ero MecTo B JKU3HEHHOM LIMKJIE OPIaHU3MOB.

[TpenzaponpiieBoe  pasButue. l'ameToreHes y IKMBOTHBIX. IlosoBele — Kene3sl.
OO0pa3oBaHue W pa3BUTHE TOJIOBBIX KJeTOK. CriepmaTtoreHe3 u ooreHe3. CTpoeHHE MOJOBBIX
KJIETOK.

Omio10TBOpEHNE U AMOPHOHAIBHOE PA3BUTHE KMBOTHBIX. CIOCOOBI OMIIOIOTBOPEHUS:
Hapy»XHoe, BHyTpeHHee. [lapreHorenes.

NuauBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTeHe3). DMOPHUOIOrUs — HayKa O pa3BUTHH
opranu3mMoB. Mopghozenes — o0na u3z enasuvlx npoobaem smopuonocuu. Konyenyus mopgocenos
u modenu mopghozenesa. Craauu aMOpuoreHe3a KUBOTHBIX (Ha MpUMepe NATyIiku). Jpobnenue.
Tunel apobnenus. /Jemepmunuposannoe u HedepmuHuposannoe opobnenue. bnacmyna, munvi
onacmyn. OcoOEHHOCTU IPOOJIEHUST MIIEKOMUTAIOMIKX. 3apOJbIIIEBble JIUCTKU (TacTpyJIALUs).
3akJialka OpraHOB W TKaHEHW U3 3apOoJbIIIEBBIX JHUCTKOB. B3auMHOe BIMAHME YacTei
pa3BUBAWOIIErocs 3apofplia (dIMOpHOHANbHAs WHAYKIHWSA). 3akiajgka TIJlaHa CTPOSHUs
JKUBOTHOTO KakK pe3yibTaT HEpapXUUeCKUX B3aMMOJEWUCTBUI reHOoB. BiusHue Ha
AMOpPHOHANILHOE Pa3BUTHE PA3INYHBIX (PAKTOPOB OKPYKAIOIIEH CPEIbl.

Poct u pa3Butue xuBOTHBIX. llocTamOpuonanpHbli mnepuoi. [Ipsmoe u Hempsimoe
pasBuTHe. Pa3Butne ¢ Mmeramopdo3oM y OEClO3BOHOYHBIX W IMO3BOHOYHBIX JKHBOTHBIX.
buonorunueckoe 3HaueHUE MPSAMOrO M HEMPSMOIO Pa3BUTHA, UX PACIPOCTPAHEHUE B IPHUPOJIE.
Tumbel pocta XUBOTHBIX. akTOpbl pPETYISIUMU POCTAa JKUBOTHBIX M yenoBeka. Craguun
MOCTAMOPHUOHAIBHOTO DPA3BUTHS y JKUBOTHBIX M ueinoBeka. [leprojpl OHTOreHe3a dYelloBeKa.
Crapenue u cMepTh Kak OMOJIOTHYECKUE TTPOLIECCHI.
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Pasmuoxxenne u passutue pacteHuil. ['amerodutr m cnopodut. Meito3 B KU3HEHHOM
nukie pacreHuid. OOpasoBaHue cIop B Tpolecce Meio3a. [ameToreHe3 y pacTeHUM.
Om1ogoTBOpEHHE M pa3BUTHUE PACTUTENBHBIX OPraHu3MoB. J[BOHHOE OIUIONOTBOPEHUE Yy
[BETKOBBIX pacTeHuii. OOpa3zoBaHue U Pa3BUTUE CEMEHHU.

MexaHu3MBbl PEryJISIIUU OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JleMoOHCTpanuu

[Toprpetsr: C. I'. HaBamun, X. llnemasn.

Tabmunpl u cxembl: «BereraTuBHOe pazMHOKeHUE», « TUIBI OECONIOro Pa3sMHOKEHUS,
«Pa3MHOXEHHE XJIaMUJIOMOHab», «Pa3MHOXEHHE HBIVIEHB», «Pa3MHOXEHHE THIPBIY,
«Meito3», «Xpomocombly, «['amerorenes», «CTpoeHHe SNUIEKICTKH U CIIEPMATO30UIa,
«OcHOBHbIE cTaiuu OHTOreHesza», «lIpsimoe u Hempsimoe pas3ButTHe», «Pa3BuTHe Malickoro
Kyka», «Pa3Butue capanum», «Pa3zBurue narymku», «/{BoiiHOE OIIOJIOTBOPEHUE Y LBETKOBBIX
pacteHui», «CTpOe€HHUE CEMSIH OJHOIOJbHBIX M JABYIOJbHBIX pAacTEHUN», «KM3HEHHBIN LUK
MOPCKOWM  KamycTbl», <«OKWM3HEHHBbIM LMK Mxa», <«OKUM3HEHHBIM LMK NaropOTHUKA,
«KW3HEHHBIN LIUKIT COCHBI».

O6opynoBaHue: CBETOBOH MUKPOCKOI, MUKPOIIperapaThl SMIIEKIETOK U CIIEPMAaTO30UI0B,
Mozelb «L{UKII pa3BUTHS JIATYIIKIY.

JladopaTtopnasi padGora «l3yueHue CTpOeHHS TIOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIpenaparax».

IIpakTuyeckass padora «BblsiBlieHHE NPU3HAKOB CXOJCTBA 3apOAbILIEH MO3BOHOYHBIX
JKUBOTHBIX).

JladopaTopHasi padora «CTpoeHHE OPTaHOB Pa3MHOKEHUS BBICIITUX PACTEHUI.

Tema 11. 'eHeTnka — HAyKa 0 HACJ1eICTBEHHOCTH M U3MEHYHMBOCTH OPraHU3MOB

Hcropus craHOBIIEHUS W pa3BUTUS I'€HETUKU Kak Hayku. PabGotel I'. Mengens, I'. ne
®puza, T. Moprana. Ponb oTeuecTBeHHBIX YUY€HBIX B pa3BUTUU reHeTuku. Pabotsr H. K.
Konsiiosa, H. U. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodeepa-Pecosckoro.

OCHOBHBIE T€HETUYECKUE MOHATHS U CUMBOJBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJIEIbHBIE
TEHbl, AJbTEPHATUBHBIC TPU3HAKH, IOMHMHAHTHBIM M PELECCUBHBIA INPU3HAK, TOMO3HIOTA,
reTepo3UroTa, 4ucras JIMHUSA, THOpUAbI, FeHOTul, (eHoTun. OCHOBHBIE METObl T€HETHKU:
TUOPHUIOTOTHIECKUH, ITUTOIOTHUECKUH, MOJIEKYJIIPHO-TEHETUIECKUMN.

JleMoHCTpanun

[Toprpetsr: I'. Menpnens, I'. ne @pus, T. Mopran, H. K. Konsuos, H. 1. Basunos, A. H.
benozepckuii, I'. JI. Kapnieuenko, 0. A. @ununuenko, H. B. Tumodeer-Pecorckmii.

Tabmuie! u cxeMbl: « MeTo bl TeHETUKI, «CXEMbI CKPELTUBAHUS.

JlaGopaTopHnas pa6ora «/po3opuia kak 00BEKT FTeHETUYECKUX HCCIIEJOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpunnoe ckpeuiuBanue. [lepBeiii 3akoH Menaenss — 3aKkoH eIUHOO0Opasus
rubpuaoB nepBoro nokojeHus. IlpaBuno nomuHupoBanus. Bropoil 3akon Menzaens — 3aKoH
pacuieneHus npu3Hakos. L{uTomoruueckue 0CHOBBI MOHOTMOPUIHOTO CKpenMBanus. ['nunoresa
YHCTOTHI FaMeT.

Ananusupyromiee  ckpemuBaHue.  [[poMexyTO4YHBI ~ XapakTep  HacleIOBaHMSI.
Pacmennenne npu3HakoB IpY HEMTOJIHOM JOMUHUPOBAHMH.
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Jurnbpugnoe ckpenuBaHue. TpeTtuid 3akoH MeHaenss — 3aKOH HE3aBUCHMOTO
HacJIeI0BaHMs MTPU3HAKOB. L{UTOMOrH4YecKrne OCHOBBI TUTUOPUIHOTO CKPEIIUBAHUSI.

CueruienHoe HacnenoBanue npusHakoB. Paborer T. Moprana. CuerieHHOe Hacie0BaHue
TE€HOB, HAPYLIECHUE CLEIUICHUS MEX1y TeHaMu. XpOMOCOMHAs TEOPUsl HACIEACTBEHHOCTH.

I'enetnka mosa. XpOMOCOMHBIH MEXAHHM3M OIPEAENICHUS Ioja. AyTOCOMBI U IOJIOBBIE
XpPOMOCOMBI. ['OMOramMeTHBIM M TeTepOraMeTHBIM IOJ. ['eHeTuyeckas CTPYKTypa IIOJOBBIX
xpoMmocoMm. HaciienoBanne pu3HaKoB, CLEIUICHHBIX C ITOJIOM.

I'enotun kak wnenoctHass cucrtema. llineloTponuss — MHOKECTBEHHOE [EHCTBHE TEHa.
MHoOXeCTBEeHHbI aienu3M. B3aumonelcTBue HeauleabHbIX TIeHOB. KoMIUIEMEHTapHOCTb.
Onucras. [Tonumepus.

I'eHeTMYEeCKUI KOHTPOJb PA3BUTHsS pPACTEHUM, JKMBOTHBIX M YEJIOBEKa, a TaKXKe
(bU3MONIOrMUeCKUX TPOIECCOB, TOBEIEHUS W KOTHUTUBHBIX (yHkumil. ['eHeTnyeckue
MEXaHHU3Mbl CUMOMOTEHEe3a, MEXaHU3Mbl B3aUMOJCHCTBHUS «XO3MUH — MAapa3suT» U «XO3SIMH —
MUKpOOHOM». ['eHeTHuecKre acreKThl KOHTPOJIS. U U3MEHEHUS HacJIeICTBEHHON nH(popMaluu B
MIOKOJIEHUSIX KJIIETOK M OPraHU3MOB.

JdeMoHcTpannmn

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

Tabmuubr u cxemsl: «llepBblii 1 BTOpoil 3akoHBI MeHnens», «Tpetuii 3axkon Menpaemns»,
«AHanuzupyolee ckpeuuBanue», «Henonnoe nomunupoBanuey, « CleIJIEHHOE HAcIe10BaHUE
MPU3HAKOB Y Ipo3oduishy, «I'eneTuka nonay, «Kapuorun yenosekay, «Kapuotun apo3oQuisn,
«Kapuorun ntunsn», « MHOKECTBEHHBIHN alulenu3M», «B3aumoaeincTBue reHoBsy.

O6opynoBaHue: MOAENb JAJsl JIEMOHCTPAllMU 3aKOHOB €IMHO00pa3usi rHOpUA0B MEPBOrO
MOKOJIEHUS! U pacIleIIeHUs] NPU3HAKOB, MOJENb s JEMOHCTpallMM 3aKOHa HE3aBHCHMOTO
HaCJIEOBaHMsI IPU3HAKOB, MOJIENb I IEMOHCTPALMU CLEIJICHHOTO HACIEA0BaHUs IPU3HAKOB,
CBETOBOM MUKPOCKOI, MUKpoIpenapar: «/po3odumna».

IIpakTuyeckass pabdora «/3ydeHue pe3ynbTaTOB MOHOTHOPUAHOTO CKPEUIUBAHUS Y
JPO30(QUITBD».

IIpakTnueckass padora «l3yueHue pe3ynpTaToB JUTHOPUAHOTO CKPEUIMBAHUSA Y
JPO30(PUITBD).

Tema 13. 3akoHOMEePHOCTH U3MEHYHUBOCTH

B3aumopeiictBue reHotuna u cpenbl npu QGopmupoBaHuu ¢eHotumna. M3MeHUYHBOCTh
npusHakoB. KauecTBeHHble 1 KOJIWYECTBEHHBbIE NPU3HAKU. Buabpl  HM3MEHYMBOCTH:
HEHACJICJICTBEHHAs] U HACJIEICTBEHHAS!.

MonudukanronHas U3MEHUYUBOCTb. Poiib cpenbl B GOpMUPOBAHUUM MOJIU(PUKAIIMOHHON
n3MeHunBoctu. Hopma peakuuu npusHaka. BapuannonHsli psin ¥ BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PHUKAIIMOHHON HU3MEHYHBOCTH.

I'eHoTMnMUeckass HM3MEHUYMBOCTb. (CBOMCTBA TE€HOTHIIMYECKONM HW3MEHYMBOCTH. Bumsl
FeHOTUITMYECKOW N3MEHYMBOCTH: KOMOMHATUBHASI, MyTallHOHHASI.

KoMmOnHaTtuBHas M13MEHUYMBOCTh. Mel03 U TMOJIOBOM MPOIECC — OCHOBA KOMOWHATHBHOMN
U3MEHYMUBOCTU. PoJIb KOMOMHATHBHOW M3MEHYMBOCTH B CO3JJaHUU T€HETHUECKOTO pa3Hoo0pa3us
B IIpEJIeax OJHOrO BU/A.

MyTanmonHass W3MEHYMBOCTb. Buabl MyTauuii: TE€HHbIE, XPOMOCOMHBIE, TI'€HOMHBIE.
CHoHTaHHBIE W WHAYUUMPOBAaHHBIE MYTAalMM. SINepHBIE M LUTOILIA3MATHYECKUE MYyTalUu.
ComaTtnueckue M 1oJOBble MyTauuu. IIpUumHBl BO3ZHMKHOBEHHs MyTauuid. MyTareHsl M HX
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BIMSHHE HA OPraHU3Mbl. 3AKOHOMEPHOCTHM MYTAI[MOHHOTO Mpolecca. 3aKOH IOMOJOTHYECKHUX
psnoB B HaciencTtBeHHoW u3meHunBocTH (H.M. BaBuiioB). BHesnepHas W3MEHUMBOCTH U
HACJIEICTBEHHOCTb.

Onucenemuxa u 3NUSEHOMUKA, DPOJb INULEHEMUYECKUX (PaKmopos 6 HACIe008aHuu U
UBMEHYUBOCIU (DeHOMUNUYECKUX NPUSHAKOS } OP2AHUZMOS.

JleMoOHCTpanuu

IToprpersr: I'. ne ®pus, B. Moranucen, H. 1. Basuios.

Tabmuupel 1 cxembl: «Buasl H3MeHUHMBOCTHY, «Moau(UKAaMOHHAS W3MEHUHUBOCTHY,
«KomOuHaTuBHass ~ u3MEHYMBOCTH»,  «Meio3»,  «OmnomorBopenue»,  «l'eHernueckue
3a00JieBaHUs YelloBeKa», «Buapl MyTanuii».

OOGopynoBaHue: >KMBbIE W TepOapHbIE HK3EMIUISIPhl KOMHATHBIX PACTCHUM, PUCYHKHU
(dotorpadun) >KMBOTHBIX C Pa3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlabopaTopnasi pabora «McciemoBaHue 3aKOHOMEPHOCTEH  MOAM(UKAIIMOHHOM
U3MeHYMBOCTH. [locTpoeHre BapHallMOHHOIO psi/ia M BapUALMOHHOW KPUBOW».

IIpakTnyeckas padora «MyTtanuu y 1po30¢uiibl (Ha TOTOBBIX MUKPOIIpETapaTax ).

Tema 14. I'eHeTHKA Yesi0BeKa

Kapuotun uenoBeka. MexayHapogHash NporpaMMa HCCIEIOBAaHMUS T'€HOMa YeJIOBEKa.
MeToibl U3YYCHHSI TCHETUKH YEJIOBEKA: TeHEAIOTHUECKUM, OJM3HEIOBBIN, ITUTOTCHETHICCKHIA,
MOMYJIAIIMOHHO-CTATUCTUYECKUH, MOJIEKYJIsIipHO-TeHeThuYecknii. COBpEeMEHHOE OIpeesieHHue
TE€HOTHIIA: TIOJIHOT€HOMHOE CEKBEHUPOBAHKE, FTEHOTUIIMPOBAHKE, B TOM 4Hciie ¢ nomoibto [11P-
ananuza. HacnencrBennsie 3aboeBanus yenoBeka. [ eHHbIE 1 XpOMOCOMHBIE OOJIE3HU YEJIOBEKa.
bone3nn ¢ HacneACTBEHHON MPEApPaclonoKEHHOCThI0. 3HAYE€HWE MEIUIIMHCKOW T€HETHUKH B
MPEAOTBPAIIEHUH M JICUCHUM TEHETHYECKUX 3a00JIeBaHUN ueJoBeKa. MeIMKO-TeHETHUECKOe
KOHCYJIbTHpOBaHHE. CTBONOBBIE KJIETKHU. [IOHATHE «T€HETHYECKOro Ipy3a». DTHUECKUE aCIEKThI
WCCJIEIOBAaHHM B 00JIaCTH pEeAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enetndeckue (GakTopsl MOBBIMIEHHONW YYyBCTBUTEIBHOCTH YEJIOBEKa K (U3HYECKOMY H
XUMHUYECKOMY 3arps3HEHUI0 OKpYXKaloIIew cpeapl. ['eHeThueckas MpeapacroioKeHHOCTh
YeJIOBEKa K MaTOJIOTHSIM.

JleMoHCTpanun

Tabmuupl u cxemsl: «Kapuotun denmoBeka», «MeToapl U3ydeHUs] TEHETHKH YEJIOBEKay,
«"eHeTnueckue 3a00JIEBAHMS YETTOBEKAY.

IpakTuyeckas pa6ora «CocTaBl€HUE U aHATU3 POJIOCIOBHOM.

Tema 15. Ceniekuusi OpraHu3MoB

JoMecTukanusi U CeleKuus. 3apOoXKICHHUE CENEKIMU W JoMecThkanuu. Ydyenue H. .
BasusoBa o LleHTpax mpoucxokIeHus: 1 MHOT00Opa3usi KyJIbTYpHBIX pacTeHUul. Ponb cenexuuun
B CO3/IaHMM COPTOB pacTeHUW U mnopoa KUBOTHbIX. CopT, mopoja, ImMTaMM. 3aKOH
TOMOJIOTUYECKHUX PSAJOB B HacieAcTBeHHOM m3meHunBoctu H. WM. BaBunona, ero 3Hauenue s
CEJIEKIIMOHHOM paboTHI.

Metop! cenekiMoHHOM paboThl. MickyccTBeHHBIN 0TOOP: MacCOBBIN U MHAMBHUAYAJIbHBIH.
Dranbl KOMOWHAIIMOHHON cenekiuu. VcrnbITanue mpou3BOAUTENEH MO MOTOMCTBY. OTOOp MO
TEHOTHUITY C TIOMOIIBIO OIICHKH ()EHOTHIIa TOTOMCTBA M OTOOP MO TEHOTHUITY C MIOMOIIBIO aHATH3a
JIHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CEJEKIIMOHHOW paboThl. PammanvoHHBIR U
XUMHUYECKH MyTareHe3 KaK WCTOYHMK MYyTallMid Yy KYyJbTYpHBIX (OpPM OpPraHU3MOB.
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Hcrnonp30BaHMEe TEHOMHOTO PEIAaKTHPOBaHHWS W METOAOB pekoMOumHaHTHBIX JIHK mms
IIOJIYYEHUSI UCXOTHOTO MaTepHraa JUlsl CEJICKLUH.

[Tonyyenne monuruionoB. BHyTpuBHIOBas rubpuanzanus. bau3kopoacTBeHHOE
CKpeluBaHue, Wi uHOpuauHr. HepoacTBeHHoe ckpelirBanue, win ayTopuaudr. ['etepo3uc u
ero mnpuuuHbl. Vcnonb3oBanue rerepo3uca B cenekiuu. OtraanéHHas rubpuau3anys.
[Ipeononenue Oecruiogusi MEXBHUAOBBIX T'MOpUAOB. JIOCTMKEHMSI CENEKLMU pacTeHUH U
YKUBOTHBIX. «3€1EHas pegoIoOYUsL).

CoxpaHeHHEe U U3Y4YEHHE T'€HETMYECKHUX PECYpPCOB KYJIbTYPHBIX PACTEHHM M HX JUKUX
poauyeil 15 CO3aHMsl HOBBIX COPTOB M THOPHIOB CEIbCKOXO3IUCTBEHHBIX KYJIbTYp. M3yuenue,
coxpaneHue u ynpasieHue 2eHemudecKUMU pecypcamiul CelbCKOX03AUCMBEHHbIX U NPOMbICIOBbIX
HCUBOMHBIX 8 YENAX YIYUULeHUs CYUeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOM qucie ¢ NpUMeHeHUemM COBPEMEHHBIX Memo008 HAYUHbIX UCCIe008aHUL, NepedosblX uoell u
nepCcneKmuBHbIX MexHoI02UlI.

JleMoOHCTpanuu

IToptpersr: H. U. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, I1. I1. JIykbsnenko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuie! 1 cxembl: «L{eHTpBI MPOUCXOKIECHUS U MHOT000pa3us KyJIbTYPHBIX pacTEHUII,
«3aKOH TOMOJIOTHYECKHX pSAJOB B HACJIEACTBEHHOW HM3MEHUYMBOCTH», «METOIbl CENEeKLHUN»,
«Otnanéunas rudpuau3anus», «MyTareHes».

JladbopaTopHasi pabora «/3yuyeHue COpTOB KyJbTYPHBIX PACTEHUN M MOPOJ JOMAIIHHUX
JKUBOTHBIX).

JlabopaTopHasi padora «/3ydeHre METOJIOB CEJIEKIIUN PACTCHHIN.

IIpakTnyeckas padora «lIpuBuBKa pacTeHu.

Ikckypeusi «OCHOBHbIE METOJbI M JIOCTUXKEHHUS CENEKIUN PAacTeHUH M KMBOTHBIX (Ha
CEJIEKLMOHHYIO CTaHIMIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATENbHBIM Y4acTOK, B TEIUIMYHOE
XO035ICTBO, B 1a00OpaTOPHUIO arpOYHUBEPCUTETA WM HAYYHOT'O LIEHTPA)».

Tema 16. BUOTEeXHOJIOTHA U CHHTETHYeCKAsI OMOJIOTHA

OOBeKThl, HCHONb3yeMble B OHOTEXHOJIOTUH, — KJIETOYHBIE M TKAHEBbIE KYJBTYpHI,
MHUKPOOPIaHU3MBbl, HUX XapakTepucTHKa. TpaaunuoHHass OWOTEXHOJIOTHS: XJeOomeueHue,
MOJy4€HUE KHUCIOMOJIOYHBIX MPOIYKTOB, BUHOAENUE. Mukpoburoiaornueckuii cuures. OObeKTh
MUKpoOurosiornyeckux TexHosaoruil. [IponsBoactso Oeiaka, aMUHOKUCIOT U BUTAMHHOB.

CozlaHue TEXHONOTMM M MHCTPYMEHTOB  IIEJICHANPABIEHHOTO  M3MEHEHUS U
KOHCTPYUPOBaHUS T€HOMOB C LIEJIbIO NTOJIy4EHHs] OPraHU3MOB U UX KOMIIOHEHTOB, COAECPKAIINUX
HE BCTpeYaroluecs B Mpupoae OMOCUHTETHYECKHE Ty TH.

Kierounas nHxeHepus. MeToapl KyiabTypbl KJIETOK M TKaHEH PacTeHUN M >KUBOTHBIX.
Kpunobanku. Comarnueckass ruOpuamzanmus U comatudeckuid smOpuoreHes. Vcmosb3oBaHue
TalyiOUJI0OB B CEIIEKUUU DPACTeHUH. [lonyuenue MOHOKIOHANbHbIX aHmumen. Flcnonav3oeanue
MOHOKJIOHANbHBIX U NONUKIOHALHBIX anmumen 6 meouyuHe. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexkoHCcTpyKkIMsg SIMIIEKIETOK W KIOHMPOBAHHE J>KMBOTHBIX. MeTOA TpaHCIUIAaHTALUH sAEp
KJIETOK. TexHonocuu 0300p06neHus, KyIbMueUpoBaHuss U MUKPOKIOHANIbHO20 DPA3ZMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoOMOCOMHAasl U T€HHasi UHXKeHepHsi. VICKyCCTBEHHBI CHHTE3 r'eéHa U KOHCTPYHPOBAHHE
pekomOunanTHBIX JIHK. Cozoanue mparnceennvix opeanuzmos. JIOCTHXKEHUS W TEPCIICKTHUBBI
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XPOMOCOMHOW H TEHHOM WHXXCHEPUHU. OKOJIOTHUYECKHE M JSTUYECKHE TMpOOJeMbl TEHHOU
WHXXEHEPUH.

Menumuackue onorexnonorun. [loctrenomHuas mudposas menununa. [TIP-muarnocTuka.
MeTa0o0MHBIN aHANNU3, TEHOLIEHTPUYECKHI aHAIU3 MPOTEeOMa YeI0BeKa JIJIsl OLIEHKH COCTOSHUS
ero 340poBbs. Vcmonb3oBaHME CTBOJIOBBIX KIIETOK. TapreTHass Tepamus paka. 3D-
OMOWHXEHEepUss JUIsi pa3paboTKu (PYHIAMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHUH,
CO3JIaHUsI KOMIUICKCHBIX TKaHEW COYETaHHEeM TEXHOJIOTHM TpEXMEpHOro OWUONPUHTUHTA U
ckaddonaunra s peuieHus 3a1a4 NepCcoOHaTU3UPOBAHHON MEIULIUHBI.

CoznlaHue BEKTOPHBIX BaKLUMH C LEIbI0 oOecreyeHus: KOMOMHMPOBAHHOW 3alllUThl OT
Bo30yauteneir OPBU, ycraHoBieHHEe MOJIEKYJSIPHBIX MeXaHu3MoB (yHkimonupoBanus PHK-
COJIEpXKAIINX BUPYCOB, BBI3BIBAIOIIUX 0CO00 OIMAaCHbIE 3a00JIeBaHMS Y€JIOBEKA U )KUBOTHBIX.

JdeMoHcTpannmn

Tabmuiet u cxembl:  «Vcmonp3oBaHME  MHUKPOOPraHM3MOB B MPOMBINIJICHHOM
pou3BOACTBEY, «Kilerounas nmxeHepus», «I 'eHHass HHXXEHEPUSD.

JladopaTopnasi padora «/3yueHne 00bEKTOB OMOTEXHOIOTHI).

IIpakTuyeckast padora «llonyyeHue MOJIOYHOKHUCIBIX MPOLYKTOBY.

Ikekypeust «broTexHonorus — BaKHeilas npou3BOAUTENbHAS CHIIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOJICTBO)».

11 KJIIACC

Tema 1. 3apoxkaeHue u pa3BUTHE IBOJTIOIUOHHBIX MPeACTABIEeHUA B OHOJIOTHHI

OpomonmonHasa Teopus Y. [lapsuna. [Ipeanocbuiku BOZHUKHOBEHUs JapBUHU3MA. JKu3Hb
U Hay4Has JnesrenbHocTs Y. [lapBuna.

JBuwxyume cunel 9Bodronuu  BuAoB mo Y. JlapBuHy (BBICOKass WHTEHCHUBHOCTH
pPa3MHOXKEHUS OpraHU3MOB, HAacJEJACTBEHHAas HM3MEHYMBOCTh, OOphOa 3a CyIIeCTBOBaHUE,
€CTEeCTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmiienne cunteTndeckoit Teopun ssomonuu (CTI). HelitpanbHast TeopHs 3BOIIOLNH.
CoBpemeHHas IBOJIIOIIMOHHAs Ouosorus. 3Ha4YeHUE SBOJIOIMOHHON Teopuu B (OPMUPOBAHUU
€CTECTBEHHO-HAYyYHOU KapTHUHBI MUpA.

JleMoHCTpanun

IToprpersr: Apuctorens, K. JIunnen, XK. b. Jlamapk, O. XK. Cenr-Unep, XK. Krosee, U.
Hapsun, C. C. Yerepukos, U. U. IlImaneraysen, k. Xonneiin, J. K. benses.

Tabmumpl n cxemsl: «Cuctema xuBoit mpupoasl (mo K. Jluauew)», «JlecTHuia KuBbIX
cymectB (mo Jlamapky)», «MexaHu3sM (OpMHUPOBaHUS MPUCIIOCOOICHUN Yy PpAacTeHUH H
XKHUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapuipyra nyremectsust U. Jlapsunay», «Haxonku Y.
HapBuna», «Dopmbel O60ppOBI 3a cymiecTBoBaHue», «llopoasl romyOei», «Muoroobpasue
KyJbTYpHBIX (opM KamycTeD», «[lopoabl JOMaIIHUX KUBOTHBIX», «Cxema 00pa30BaHUs HOBBIX
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BunoB (mo Y. JlapBuny)», «Cxema COOTHOIICHHS IBMIKYIIMX CHJ ABOJIONUNY», «OCHOBHBIC
MI0JIO’KEHUSI CUHTETUUECKOM TEOPUU IBOJIIOLIUNY.

Tema 2. Muxkpo3Bosonusi 4 eé pe3yJbTaTbl

[Tomymnsimust kak sJeMeHTapHas eAuHuna 3Bomonuru. CoBpeMEHHbIE METOJbI OLEHKU
TEHETUYECKOTO pa3HO00pa3us U CTPYKTYphl nonyisiuil. MismeHenune reHooHaa MOMYJISIUN KakK
AJIEMEHTAapHOE HBOJIIOLIMOHHOE SBJIEHUE. 3aKOH TIeHeTHueckoro pasHoBecus Jx. Xapau, B.
BaitaOepra.

OnemeHTapHble (PAKTOpPbl (JIBWXKYIIME CHJIBI) HBOJMIOUMHU. MyTallMOHHBIA Mpolecc.
KombOunaruBHas usmMeHUnMBOCTh. [[peii reHoB — ciyyailHble HEHamnpaBiICHHbIC H3MEHEHUS
qacToT ayuienedt B momymsuusx. DddexT ocHoBarens. IDggexm Oymuvliouno2o copaviuiKa.
CHuoicenue eenemuuecko2o paznoobpaszus. npudunsl u cireocmeus. Illpossnenue s¢pgpexma
Opetiha 2enoé 6 Oonvwux u manvlx nonyaayuax. Murpauud. M3onsuus momynsiui:
reorpaduueckas (IpocTpaHCTBEHHAs ), OMoIornyeckas (penpoayKTUBHAS).

EcrectBennblii oTO00p — Hampaistomuid ¢aktop sBomonnd. DopMbel eCcTECTBEHHOTO
oTOopa: JIBWXKYLIUHN, CTAOWIM3UPYIOLIUH, pa3pbiBatoluil (au3pyntuBHbii). [lonoBoit otbop.
Bo3HUKHOBEHHE U 3BOJIOIMS COLUATBHOTO MOBEACHUS )KUBOTHBIX.

[Tprcnoco0aeHHOCT, OpraHM3MOB KaK pe3yJbTaT MHUKPOABOIIONUWU. BO3HHKHOBEHUE
npucnoco0ieHuii y opranu3mMoB. Apomopdo3ssl n unuoaganrtanun. [Ipumepsr nmpucnocodaeHnit
y Opranm3MoB: Mopdonorndeckue, (QU3NOIOrHYECKHe, OWOXMMHYECKUE, MOBEICHUECKHE.
OTHOCUTEIBHOCTH IPUCIIOCOOIIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepun u CTpykTypa. BumooOpazoBaHue kak pe3yabTaT MHKpPO3BOJIOLMU.
M3onsuust — wirodeBoit daktop BumooOpaszoBanus. Ilytm u cmocoObl BHI000pa3oBaHUS:
ajuionatpuieckoe  (reorpaduyeckoe), CHUMMATPUUECKoe (IKOJIOTHYECKOE), «MTHOBEHHOE)
(monuruionnM3anus, rudpuau3anus). JMrenbHOCTh HBOIIOIMOHHBIX TPOIIECCOB.

MexaHu3mbl GOPMHUPOBAHUS OHOJIOTUYECKOTO pa3HO0Opa3usl.

Ponp  3BomtonmoHHON Ouonormu B pa3pabOTKE HAyYHbIX METOJOB COXpPaHEHUs
O6uropa3zHooOpaszusi. MUKPOIBOMIONUS U KOABOJIOLMS Mapa3sUTOB U HUX XO03s5€B. MexaHU3Mbl
dbopMUpOBaHUS YCTOWYMBOCTH K aHTUOMOTHKAM U CTIOCOOBI OOPHOBI ¢ HEM.

JleMoHCTpanun

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

Tabmuie! u cxembl: «MyTallMOHHAs U3MEHYUBOCTBY, «IloMmysalnoHHAasl CTPYKTypa BUIA,
«Cxema mposiBieHus 3akoHa Xapau—BaiinOepra», «JIBHXKyLIMe CHIBI  3BOJIIOLUN,
«OKoJOTHYeCKass M30JSIIMs MONYJSAIMNA ceBaHCKOM (openny», «['eorpaduueckas H30IALUSA
JUCTBEHHUIIBI CUOMPCKOM M JTUCTBEHHUIIBI AaypcKoit», «[lomyasiuoHHbIe BOJHBI YUCIEHHOCTH
XUITHUKOB H KepTB», «(Cxema IeWCTBHS €CTECTBEHHOTOo o0T0opa», «Dopmbl OOpeOBI 3a
CYLIECTBOBaHHEY, «naycTpuanbHbIi MEJIaHU3MY, «Kussie HCKOIIaeMbIe»,
«IToKpOBUTENBLCTBEHHAs OKpacka >XMBOTHBIX», «llpemympexnaromas okpacka >XUBOTHBIX,
«®Dusnonoruyeckue agantauumn», «lIpucrnocobiIeHHOCTh OPraHU3MOB U €€ OTHOCHTEIBHOCTHY,
«Kpurepun Buga», «Bunbpl-nBoiiHukn», «CrpykTypa Buaa B mpupoae», «CrnocoObl
BugooOpasoBanus», «l'eorpaduueckoe BHmoOOpazoBaHMe TPEX  BUAOB  JIAHABILIEH,
«DKOJIOTHYECKOE BHI000pa3oBaHMe BHIOB CHHHUI, «llomumiuouasl pactenmii», «KamyctHo-
pEeACUHBIN THOPUT.
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OGopynoBaHue: TepOapuyl pacTeHUM, KOJUICKIIMA HACEKOMBIX, Yydesa MTHIl U 3BEpei C
OpUMEpaMu Pa3IMYHBIX MPHUCIIOCOOJICHHM, Yydena NTHUIl U 3Bepeil pasHbIX BHIOB, repOapuu
pacTeHui OJIM3KUX BUI0B, 00Pa30BaBIINXCS PA3IMUYHBIMU CIIOCOOAMH.

JladopaTopHasi padoTa «BbIsiBJIeHHE H3MEHUNBOCTH y 0COOCH OJTHOTO BUIAY.

JladopaTtopnasi paGora «lIpucrmocobieHuss OpraHM3MOB W HMX OTHOCHUTEJIbHAs
1EJIECO00PA3ZHOCTHY.

JlaGopaTopHnas pa6ora «CpaBHeHHE BHJIOB 110 MOP(HOIOTHIECKOMY KPUTEPUIO».

Tema 3. Makpo3BoJsonus U eé pe3yabTaThbl

MeTopl n3ydeHus: MakpodBodifoluu. [laneoHTonornueckre MeTo1bl U3y4eHus IBOJIOLIUU.
[Tepexonnbie HOpMBI U PUIIOTEHETUYECKHE PSIIIBI OPTaHU3MOB.

buoreorpapuueckne metomsl u3ydeHus osBomonuu. CpaBHenue ¢uopsl U (ayHbI
MaTEepUKOB U OCTPOBOB. bruoreorpaduyeckue odnactu 3emian. BUab-oHIEMUKH U PETTUKTHI.

OMOPHOJIOTHYECKHE U CPaBHUTEIBHO-MOP(HOIOTUYECKUE METOAbl M3YUYEHHUS SBOJIOIUH.
['eHeTnyeckue MeXaHU3MbI 3BOJIOLMU OHTOTE€HE3a U IOSIBICHUS SBOJIOIMOHHBIX HOBILECTB.
["'oMosiornyHble ¥ aHAIOrMUYHbIE OpraHbl. PyuMeHTapHble Opranbl U aTaBU3Mbl. MOJIEKyJIIpHO-
reHeTUYeCKrue, OWOXMMHUYECKHEe ¢  MaTeMaTH4YeCKHe METOAbl HM3yYeHHUs  HBOIIOLHUU.
["'omonoruynsie reHbl. CoBpeMeHHBIE METO/IbI TOCTPOCHHS (PHIIOT€HETUYECKUX JePEBbEB.

XPpOMOCOMHBIE MyTal[i{ U 3BOJIIOLIMSI TEHOMOB.

OO0mue 3akoHOMepHOCTH  (TIpaBwWiia) dBOMOUMU. [lpunyun  cmeHvl  YyHKYuULL.
HeoOpatumocTs 3BostoNUU. AantuBHas paguaiys. HepaBHOMEpHOCTh TEMIIOB SBOIOIHH.

JleMoHCTpanun

[Toptpetsr: K. M. bap, A. O. Kopanesckuii, @. Mroiep, 3. I'ekkensb.

Tabmuipl U cxembl: « ODUITOTEHETUYECKUM PSJ JIOMIAAN», «APXEONTEPUKCY», «3BEpO3yObIe
amepby, «Creronedans», «Punnodurey, «CemeHHbIe ManopoTHUKN», «buoreorpaduueckue
30HBI 3emnn», «[peiid koHTHHEHTOB», «PenmukTe», «HadampHble cTaauu >MOpPHOHATBHOTO
pa3BUTHS  TIO3BOHOYHBIX  JKUBOTHBIX», «[ OMOJIOTMYHbIE W  aHAJIOTWYHBIE  OPTaHBI»,
«PynumeHTh», «ATaBU3MBI», «XpOMOCOMHBbIE HAOOpHI YelOBEeKa M MuMNaH3e», «l1aBHbIE
HalpaBJIeHUs 3BOIIONUNY, «O0IIHe 3aKOHOMEPHOCTH 3BOJIIOLIUN.

OO6opynoBaHue: KOJJICKIUH, repOapuy, MYJSDKHM HCKONAeMbIX OCTAaTKOB OpPraHHU3MOB,
MYJISKA TOMOJIOTUYHBIX, QHAJIOTMUYHBIX, PyJAMMEHTapHBIX OPraHOB M aTaBU3MOB, KOJUIEKLIHU
HACEKOMBIX.

Tema 4. IIponcxosxkaeHue U pa3BuTHE JKU3HU HA 3emJie

Hayunble rumores3sl MPOMCXOXKAEHUS XHU3HM Ha 3emie. AOuOreHe3 M HaHCIEPMHUSL.
JloHay4Hble TpPEICTaBICHHUS] O 3apOXKACHUU >KU3HM (KpealuuoHHM3M). ['mmore3a MOCTOSIHHOTO
CaMO03apOKJICHUs KU3HU U €€ onposeprkeHne onbitamu . Penn, JI. Cnamrannanw, JI. [Tacrepa.
[TponcxoxaeHue >Ku3Hu U aCTPOOUOIIOTHSL.

OcHoBHBbIE ATanbl HEOpPraHUYEcKoH ABoonnu. [lnanerapHas (reosiornueckas) BOJIIOLMSL.
XuMuyeckasi 3BOJIIOLMS. AOUOTEHHBIM CHHTE3 OPraHMYEeCKHX BEIIECTB W3 HEOPraHUYECKHX.
Ompir C. Mmmepa u I'. Opu. OOpazoBanue monmmmepoB u3 MoHOMepoB. KoarepBaTHas
runote3a A. M. Onapuna, rumorte3a mnepBuuHoro OyiboHa J[k. XomnpelHa, reHeTHyecKas
runore3a I'. Meémnepa. Pubosumer (T. Yek) u rumore3a «vupa PHK» V. TunGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHE TPOTOKJIETKH.
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Uctopus 3emsm u wmeroabl €€ wu3ydyeHud. lckomaemble OpraHMYECKHME OCTATKH.
['eoxpoHonorust u e€ Meroasl. OTHOcUTenbHass ¥ aOCONIOTHAsE  T'€OXPOHOJIOTHSL.
['eoxpoHoornyecKkas mKkana: 30Hbl, 3Pbl, HIEPUOJIBI, STTOXH.

HavanbHble 3Tanel opranndeckoi 3Boitouuu. [losiBaeHue M 3BOIOLMS MEPBBIX KIETOK.
Oponronusi Merabonu3Ma. Bo3HuKHOBeHHE MepBbIX 3KocucTeM. CoBpeMEHHbIE MUKpPOOHbIE
OMOIUIEHKM Kak aHajor MepBbIX Ha 3emse coobmectB. Crpomaronutsl. Ilpoxapuorsl u
SYKapHUOTHI.

[TpoucxoxaeHue 3ykapuoT (cuMOMOreHe3). DBOJIOLMOHHOE MPOUCXOXKACHHUE BHUPYCOB.
[IpoucxoxnaeHre  MHOTOKJIETOYHBIX  OPraHU3MOB. BO3HMKHOBEHHE  OCHOBHBIX  IpyIHIl
MHOTOKJIETOYHBIX OpPraHU3MOB.

OcHOBHBIC 3Talbl IBOJIIONHH BHICIIUX pacTeHuid. OCHOBHBIE apoMOp(O3bl pPaCTCHHIA.
Boeixon pacrenuii Ha cymry. llosiBaeHuMe CHOpOBBIX pPACTEHMII M 3aBOEBAHUE HMMHU CYIIU.
Cemennsle pactenus. [IporcxoxneHre IBETKOBBIX PACTEHUN.

OCHOBHBIE 3Tambl HBOJIONUK KUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl >KUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX THIIOB. IlepBble XOpI0BbIE
KUBOTHBIE. JKU3Hb B BOJE. DBOMIOIUS MO3BOHOUHBIX. [Ipoucxoxaenue ampubuii 1 penTHIni.
[Tpoucxoxaenue miekonurtalmux U nOtull. [lpuxHnun kiarodeBoro apomopdosa. OcBoeHHe
0eCr03BOHOYHBIMU U TTO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

PazButue xxu3nu Ha 3emiie Mo 3paM U MEepUuoAaM: apxeu, MpoTepo30i, Maaeo30il, ME3030H,
KaiiHO30#. OOmas XapakTepuCTHKa KJIMMara W TeoJioThYeckuxX mporeccoB. [losBneHue u
paciBeT XapaKTEepHBIX OPraHU3MOB. YTJIeoOpa3oBaHUE: €0 YCJIOBHS U BIUSHUE Ha Ta30BBIN
cocTaB aTMOC(]ephl.

MaccoBbie BBIMHpPAHUSI — SKOJOTUUYECKHE KPU3UCHI Tpouuioro. [IpuuuHbl U ciaeacTBus
MaccoBbIX BbIMUpaHHi. COBpeMEHHBI SKOJOTHUECKHUN KpU3HC, ero ocobeHHocTu. I[Ipobrema
COXpaHeHMs OMopa3HooOpa3us Ha 3emiie.

CoBpeMeHHasi cucTeMa OpraHu4eckoro mupa. [IpuHIuIBl Kiaccu@uKau OpraHu3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIINBI OPTaHU3MOB.

JleMoHCTpanun

[Hoptpersr: ®@. Pean, JI. Cnannanuanu, JI. ITacrep, . . Meunukos, A. 1. OnapuHn, J[x.
Xonneitn, I'. Ménnep, C. Munep, I'. FOpu.

Tabmumpl n cxembl: «Cxema omnbita @. Penny, «Cxema omsbita JI. TlacTepa mo u3ydeHuro
caMo3apoJieHus ku3Hm», «Cxema ombita C. Mumnepa, I'. FOpu», «Ortanbl HeopraHuueckou
IBONIOLUNY, «I eoxpoHOoMornueckas mkanay, «HauanbHble 3Tanbl OPraHMYECKOW SBOJIOLIMI,
«Cxema oOpazoBaHusi JyKapuoT myTéM cuMmOuoreHesza», «CucreMa >KHUBOW MPHUPOJIBI»,
«Ctpoenmne Bupyca», «Apomopdo3sl pacteHuit», «Purmodute», «OIHOKIETOUYHBIC
BoZlopociIn», «MHOrOKJIEeTOUHble BOJOpociany, «Mxu», «l[lanoporHuku», «l'onoceMeHHbIE
pacteHusi», «Opranbl ILBETKOBBIX pacTeHui», «Cxema pa3BUTUSA >KHUBOTHOTO MHpPay,
«Apomopdo3sl KUBOTHBIXY», «lIpocteitmue», «Kumeunononoctasie», «llnockue uepBuy»,
«YneHucroHnoruey, «PBIOEIY, «3eMHOBOHEICY, «ITpecMmblikarommecs», «IITumen,
«Mnekonuraromue», «Pa3Butue KuU3HM B apxeuckoul ape», «Pa3Butme KuU3HM B
MPOTEPO3OMCKON 3pe», «Pa3BuTue KHU3HU B TMANCO30MCKOM dpey», «Pa3BUTHE XKU3HU B
ME3030MCKON 3pe», «Pa3BuTme KW3HM B KalHO30MCKOM 73pe», «CoBpeMeHHas cucTeMa
OpPraHUYECKOr0 MUPay.
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O6opynoBanue: repOapud pacTeHUN pa3IUYHBIX OTIEJIOB, KOJJIEKIUU HACEKOMBIX,
BJIQKHBIE IpenapaThl >KMBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUM HUIJIOKOXKHUX, CKEJIETHI
[IO3BOHOYHBIX >KMBOTHBIX, 4Yydeja NTHUIl U 3BEpPEH, KOJUIEKLMM OKAMEHEJIOCTEH, IMOJE3HBIX
HCKOIIAEMBbIX, MYJISIKH OPraHUYECKUX OCTaTKOB OPraHU3MOB.

Bupryaabnas jgaboparopHas padora «MogenupoBanue onbiToB Mumepa—tOpu 1o
U3yYEHHUIO a0MOTeHHOT0 CHHTE3a OPraHUYECKUX COCIMHEHUI B TIEPBUYHOM aTMOChepey.

JlabopaTopnasi pabGora «l3yueHue U OIUCAaHUE HCKOIAEMBIX OCTAaTKOB JPEBHUX
OpPraHU3MOBY.

IIpakTuyeckass padora «l3yueHue OCOOCHHOCTEH CTPOCHUS PACTCHHH pa3HBIX
OTJICIIOBY.

IIpakTnyeckas padora «/3yueHne ocoOEHHOCTEN CTPOEHUS TO3BOHOYHBIX KUBOTHBIX).

Tema 5. IIpoucxokaeHne 4eJI0BEKAa — AHTPOIOTeHe3

Pa3paenbl u 3anaun anTponosoruu. MeToasl aHTPOIIOIOTUH.

CraHOB/IEHHE TIPEACTABICHUI O MPOMCXOKICHUM YeIOBeKa. PelMruo3Hble BO33pEHUS.
CoBpeMeHHbIE HAYyYHbIE TEOPHH.

CxoactBo uenoBeka ¢ KUBOTHbIMU. (CHCTeMaTHyecKkoe IIOJIOKEHUE YeJIOBEKa.
CBuzeTenbcTBa CXOJACTBA UEIOBEKAa C JKMBOTHBIMHU: CPaBHHUTEIbHO-MOp(]OIOrHuecKue,
sMOpuonorndeckne, (U3NOIOT0-OMOXUMUYECKHE, TOoBeAeHYecKne. OTINYHsS YeloBeKa OT
KUBOTHBIX. [IpMOX0K/I€HNE U KOMILIEKC CBSI3aHHBIX C HUM INpPU3HAKOB. Pa3BuTHE rojgo0BHOIO
MO3ra ¥ BTOPOM CUTHAJIbHOW CUCTEMBI.

JBwxymue  cwibl  (pakTopbl) — aHTpOIOreHe3a:  OMOJIOTMYECKHE,  COLMAJbHBIE.
CooTHo1ieHre OMOJIOrMYECKUX U COLMANBHBIX (DPAKTOPOB B aHTPOIIOTEHESE.

OcHoBHbIE CTaauU aHTpororeHesa. PanHue yenoBekooOpa3Hble 00€3bsiHbI (IPOKOHCYJIBI)
U paHHHUE MOHTHJIBl — OOLIME MPEAKH YeT0BEKOOOPa3HbIX 00€3bsIH U JIF0JIed. ABCTPAIOMUTEKH —
JBYHOTHE TpEAKU JroAch. YenoBeK yMenblid, NEpBbIE M3TOTOBICHUS Opyauil Tpyaa. Yemosek
OPSIMOXOJSAIINI 1 TepBbIN BBIXOJ JtoJel 3a mpeaensl Adpuku. Yenosek reienboeprekuii —
001K TPeOK HeaHAePTaTbLCKOTO YEJIOBEKa U YEJIOBEKa pa3yMHOT0. YeloBeK HeaH1epTalbCKU
KaK BHJ JIOAECH XOJOIHOrO KIMMara. YenoBeKk pa3yMHBI COBPEMEHHOTO THUIIA, JIEHUCOBCKUI
4eJI0BEK, OCBOCHHE KOHTHHEHTOB 3a npenaenaMu Adpuku. [laneorenernka 1 najieoreHOMHUKa.

OBOJIOIUS COBPEMEHHOI'O uesioBeka. EcTecTBeHHBIN OTOOp B MOMYJNALHMAX YEIOBEKA.
MyTtannonssiit poriecc U noaumopdusm. [lomymsioHHbIe BOIHBI, Ipeil() reHoB, MUTpaLus U
«a(h ekt ocHOBaTENSH» B MOMYJISLUAX COBPEMEHHOTO YeJIOBEKa.

Yenoseueckue pacwl. [lonstue o pace. bosbmme pacel: eBponeouaHas (eBpasuiickas),
aBCTpaIO-HErpOUIHAs (PKBAaTOpHAIIbHAS), MOHTOJIOUIHAs (a3uaTCKo-aMepuKaHcKas). Bpems u
NyTH paccelieHuss 4YesloBeka 1o IulaHere. EauHCTBO yenoBedyeckux pac. Hayunas
HECOCTOSITENIFHOCTh ~ pacu3ma.  [IpHCIOCOOICHHOCTh  4YeloBeKa K  Pa3HbIM  YCJIOBUSAM
OKpy»Karolien cpensl. BausHue reorpaduueckoit cpeasl U npeiida reHoB Ha MOp(hOIOTHIO U
(bU3HOIOTHIO YeIOBEeKa.

MexauciurimHapaple  MeTolbl B (u3udeckol  (OMOJIOTHYECKON) aHTPOIOJIOTHH.
OBOJIOLMOHHAA ~ AHTPOIIOJIOTMSI M MaJC€OAHTPOIOJIOTHSI  YEJIOBEUECKUX  IOMYJIALHM.
buoconnaneHple  uccCleNOBaHMS ~— NPUPOABI  yesloBeka.  VccimenoBaHue — KO3BOJIIOLUU
OHMOJIOTUYECKOI0 U COLIMATBHOIO B YEJIOBEKE.

JleMmoHCTpauMu

IToprpersr: Y. lapsun, JI. Jluku, 1. 5. Porunckuii, M. M. I'epacumos.
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Tabmumpl W cxembl: «MeToasl  aHTPOMOJIOTHHY, «['OJTOBHOW MO3T  YeJOBEKay,
«YenoBexkooOpa3Hbie 00€3bsHBDY, «CKENeT 4YeloBeKa M CKENeT IIMMITaH3e», «PyauMeHThl u
aTaBU3MbD», «/[BIKyIIME CHUJIBI AHTPOINOreHe3a», «DBOJIIOIMOHHOE JAPEBO YEIOBEKay,
«ABcTpanonurek», «HenoBek yMensbli», «HenoBek NpAMOXOoIaIuin», «/eHncoBCKUil 4eIoBeK»
«Heannepranbip», «KpomanboHibl», «llpenku udenoBekay, «ITambl 3BOJIOLNUU YEIOBEKAY,
«Pacbl yenoBekay.

OO6opyaoBaHue: MYJISDKH OKaMEHEJIOCTEH, MPEeMETOB MaTepUaIbHON KyJIbTYphl IIPEIKOB
YyelnoBeKa, penpoaykiuu (dotorpaduu) KapTHH C  MHQPOJIOTHYCCKUMU W OMOJICHCKUMU
CIOXKETaMH MPOUCXOXKACHUS YelloBeKa, poTorpaduu HaX0I0K MCKOMAEMbIX OCTaTKOB YENIOBEKa,
CKeJIET YeJIOBEeKa, MOJICTh Yeperia 4YeJlOBeKa W Yepera MIMMIIaH3€, MOJIEIb KUCTH 4YelOBeKa U
KHCTH IIMMITaH3€, MOJIETT TOpCa MPEAKOB YeIOBEKa.

JlabopaTopnasi paGora «l3ydyeHue ocoOeHHOCTEH CTpPOEHHUS CKeJeTa ueloBeKa,
CBSI3aHHBIX C MIPSIMOXOKICHUEM).

IIpakTnyeckas padora «/3yueHune 3K0JOrMYECKUX afanTalui YeJIOBEKaY.

Tema 6. DJkojorusi — Hayka O B3aMMOOTHOIIEHHUSIX OPraHU3MOB H
HAJ0OPraHU3MEHHBIX CHCTEM € OKPYKaolIel cpeaoi

3apoxkaeHue W pasBuTHe dkojoruu B Tpyaax A. ['ymbonbnara, K. @. Pymse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznenst u 3amaum skosjoruu. CBsi3b
HKOJIOTHU C APYTUMH HayKaMH.

Metonasl skonoruu. [loneBbie HaOmoAeHNA. DKCIEPUMEHTHI B IKOJIOTUU: MPHUPOJAHBIE U
naboparopHbie. MogenupoBaHue B 3KOJIOTHU. MOHUTOPUHT OKPY>KAIOIIEH CpeJlbl: JIOKaIbHBIMH,
pPErHOHANIbHBIN U TJIO0AILHBIN.

3HavYeHHE HSKOJOTMYECKUX 3HAHWM MJis YesioBeKa. DKOJIOTMYECKOe MHUPOBO33pEHHE Kak
OCHOBa CBf3€H YelloBeuecTBa C MNpupoaod. POpMHUpPOBAHUE SKOJOTUYECKOW KYJIbTYpbl U
HKOJIOTUYECKON I'PaMOTHOCTH HACEJICHHUS.

JleMoOHCTpanuu

[Toptpetsr: A. I'ymbonbar, K. ®@. Pynase, H. A. CeBepuios, J. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmumel u cxembl: «Pasnensl skomorum», «MeToasl skomoruny, «CxeMa MOHUTOPHHTA
OKPYXAIOIIEH Cpeab».

JladopaTopnasi padora «/3ydeHne METO0B SKOJIOTHUECKUX UCCIICOBAHUI.

Tema 7. Opranusmsl U cpeaa OOMTaAHUSA

Okonorudyeckrue (akKTOpbl W 3aKOHOMEPHOCTH UX JeicTBus. Knaccudukarus
IKOJIOTMYECKUX  (akTOpoB:  abMOTHYeCcKue, OHOTHYEeCKHe, aHTpornoreHHele.  OoOuue
3aKOHOMEPHOCTH JIeHCTBUS dKosornyeckux (axropos. [Ipasmio munumyma (K. Ilnpenrens, FO.
JInbux). TonepaHTHOCTH. DBPHOMOHTHBIE M CTEHOOMOHTHbIE OPTaHU3MBI.

AbGuotnueckue ¢akropbl. CBeT Kak dkonoruueckuii paxrop. JleiicTBre pa3HbIX y4acTKOB
COJIHEUYHOTO CIIEKTpa HAa OPTaHW3MBI. DKOJOTHYECKHE TPYMIbl PACTEHWW M >KUBOTHBIX I10
OTHOIIECHHUIO K cBeTy. CUTHaIBHAsS POJIb cBeTa. DOTOMEPHOIU3M.

Temnepatypa Kkak dKojorudeckuii ¢akrop. [leiicTBue TemmepaTypsl Ha OpPraHHU3MBIL
[loliknioTepMHBIE U TOMOMOTEPMHBIE OPTaHU3MBbL. DBPUTEPMHbBIC U CTEHOTEPMHBIE OPraHU3MBbI.

Brnaxxnocts kak skosorumdeckuii ¢akrop. [IpucnocoOneHuss pacTeHuid K MOIIEPKaHUIO
BogHOro Oamanca. Kmaccudukanus pacteHuidd 1Mo OTHOIIEHWIO K Boje. [IpucmocoGneHus
JKUBOTHBIX K H3MEHEHHIO BOJTHOTO PEXHUMA.
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Cpenbl oOuTaHMs OpPraHM3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, MOYBEHHAs, TTyOWHHas
NOJNOYBCHHAsI, BHYTPHOpraHU3MeHHas. (DHU3MKO-XMMHUYECKHE OCOOCHHOCTH cpell OOWTaHHA
opranu3MoB. [Ipucrnocobiaenns opranu3MoB K )KU3HU B pa3HBIX cpejiax.

buonornueckue putmbl. BHemnue u BHyTpeHHUE pUTMbL. CyTOUYHBIE U TOJUYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM YCIIOBUH JKU3HH.

XKuznennsie Gopmbl opranu3moB. [lonsarue o xu3HeHHoW (opme. KuzneHHBIE (OPMBI
pacTeHU: NepeBbs, KyCTapHUKHM, KyCTapHUUYKHM, MHOTOJIETHHUE TpaBbl, OJHOJETHHUE TPAaBBIL.
JKuznennele (OpMBI KUBOTHBIX: THAPOOMOHTHI, TE€OOMOHTHI, a’pOoOMOHTHL. (OCOOCHHOCTH
CTpOEHUS M 00pa3a KU3HU.

buotnueckne  Qaxkroppl. Buasl OMOTHUECKMX  B3aMMOJAEHCTBHA:  KOHKYpPEHIIHS,
XHUITHUYECTBO, CUMOMO03 1 ero (opmel. [lapazutusm, xoomneparus, MyTyaJn3M, KOMMEHCATN3M
(KkBapTUpaHTCTBO, HaxyeOHMYecTBO). Herpoduyeckue  B3auMMOJIEHUCTBHS  (TONMUYECKHUE,
dopuyeckue, dadbpuyeckue). 3HadyeHHE OMOTHMYECKHX B3aUMOJEHCTBUHN Ui CYLIECTBOBAHUS
OpraHu3MoOB B cpesie oouTanus. [IpuHIUIT KOHKYPEHTHOTO UCKIIIOUEHUS.

JleMoOHCTpanuu

Tabmuipl ¥ cxeMbl: «JKonoruueckue QaxTopb», «CBETOBOU CHEKTPY», « IKOIOTHUECKUE
TPYIIbI )KUBOTHBIX MO OTHOUIEHUIO K CBETY», « TemIOKpOBHBIE KUBOTHBIE», «XO0JIOJHOKPOBHBIE
JKUBOTHBIEY, «Du3nonorndyeckue anantaiuu XUBOTHBIX», «Cpeapl OOUTaHMS OPraHU3MOBY,
«buonornyeckre puTMbD, «KnuzneHHsie GOpPMBI pacTeHH», « KI3HEHHBIE (OPMBI )KUBOTHBIX),
«IJKocHucTeMa IIHPOKOIUCTBEHHOIO Jieca», «DKOCUCTEMa XBOWHOIO Jieca», «llenu nutanusy»,
«XumungectBoy, «llapasutuzmy», «Konkypenmus», «Cumonosy», «KommeHcanmzm.

OOGopynoBanue: repbapuu pPACTEHHH W JKUBOTHBIX, MPHUCIOCOOJICHHBIX K BIUSHHUIO
pPa3IUYHBIX  DKOJOTHYECKUX  (PAKTOpPOB, TepOapuu  CBETOJNIOOMBBIX, TEHEIIOOMBBIX |
TEHEBBIHOCIMBBIX PACTEHUH, CBETONIOOMBBIC, TEHEMIOOMBHIE U TEHEBHIHOCIHMBBIE KOMHATHBIC
pacTeHus, repOapuM ¥ KOJJIEKIUU TEIUIONIOOMBBIX, 3UMOCTOMKHUX, MOPO30YCTOWUYUBBIX
pacTeHMii, 4Yydena MNTULl M 3Bepel, repOapuu pacTeHH, OTHOCSIIMXCS K TUrpoduTam,
Kcepoduram, me3oduTaM, KOMHATHBIE PACTEHUS JAHHBIX TPYII, KOJJICKIIMH KUBOTHBIX,
oOWTaIONMX B Pa3HBIX cpefax, repOapuu U KOJUIEKIIMH PACTeHUN M KUBOTHBIX, 0OJaJaroIInX
yepTaMl TPUCIOCOOJIGHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBHM JKU3HHU, Tepbapuu u
KOJUICKIIMM PACTEHHM W >KUBOTHBIX PA3JIMYHBIX KU3HEHHBIX (POPM, KOJIJIEKIIMH >KUBOTHBIX,
YYaCTBYIOIIUX B PA3JIMYHBIX OMOTHYECKUX B3aUMOJICHCTBHUSIX.

JlabopaTopnasi pa6oTa «BrisiBIeHHE MPUCTIOCOOICHII OPraHU3MOB K BIUSHHUIO CBETAY.

JlabopaTopnasi pa6ora «BrbisBICHHE NPUCTIOCOONEHUN OpPraHU3MOB K BIIHSIHHIO
TEMIEPATYPHI».

JladbopaTopnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTCHHH W3 Pa3HBIX MECT
OoOUTaHUM.

Tema 8. Iko/10rus1 BUAOB M NOMYJIALHI

DKOJIOTUYECKHE XapaKTePUCTUKH Momyisiuu. [lomynsnus kak Ouoioruyeckas cUcTeMa.
Pons HeomHOpomHOCTH cpefbl, Puznueckux OapbepoB W OCOOCHHOCTEW OWOJIOTHM BHUIOB B
(dbopMUPOBAHUU TPOCTPAHCTBEHHOM CTPYKTYPHI MOMyJisiiuii. OCHOBHBIE TTOKA3aTENH MOMYJISIUH:
YUCJIIEHHOCTb, IJIOTHOCTh, BO3pAaCTHAs U IOJOBas CTPYKTypa, POXKAAEMOCTb, MPUPOCT, TEMII
pocCTa, CMEPTHOCTh, MUTPALUS.

OKoJIoru4ecKkasl CTpykTypa nomyssiquu. OneHka 4YHMCIEHHOCTH Nomyisiuud. /nHammuka
MOMYJSIUKUN U €€ peryysinusa. buotndeckuii moTeHuuran nonyiasiuud. MoaenupoBaHue TUHAMUKA
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nonyysauuu. KpuBble pocra uyucnenHoctu mnonyissuuu. Kpusesle BbDKuBaHMs. Perymsmus
YHUCICHHOCTU TOMYJSIIUA: poiib (PaKTOPOB, 3aBHCAIIMX M HE 3aBUCALIMX OT IUJIOTHOCTH.
DKoJoru4eckue crpareruu Buaos (I- u K-crparerun).

[TonsitTue 00 »sKonoruueckod Hume Bujga. MecrooOutanue. MHoromepHass MoJEb
skosornueckor Humm JIx.M. Xaruuncona. Pazmepsl skxonorndeckoil Humu. [loreHnumansHas u
pean30BaHHas HULIH.

Bun xak cucrema nomyssuuil. Apeansl BUAOB. BuIpl M HMX JKU3HEHHBIE CTPATErMH.
DKOJIOTMYECKUE IKBUBAJICHTBHI.

3aKOHOMEPHOCTU T[OBEJIECHUS M MUTpalMil >KUBOTHBIX. bHojgornueckue HWHBa3UU
Yy>KE€pPOJIHBIX BUJIOB.

JleMoOHCTpanun

[Toptpet: Ix. U. XaTunHCOH.

Tabmuiel 1 cxeMbl: «IKOJIOTHUECKHUE XapaKTepUCTUKU monysuuny, «[IpoctpancTBennas
CTpyKTypa mnonyisiun», «Bo3pactHple mnupamuasl momysisuun», «CKOpPOCTh 3aceieHust
MOBEPXHOCTU 3eMJIM Pa3Iu4YHbIMH OpranuzMamu», «Mopaenb skonornueckord Humm J[x. W.
XaT4YMHCOHAY.

O6opynoBanue: repdapuu pacTeHUN, KOJIJIEKINN )KUBOTHBIX.

JlaGopaTopnasi pa6ota «IIpucmocoOaeHus CeMsIH paCTeHUN K PacCEIICHUIO.

Tema 9. Jxos10rus cood1ecTB. IKOJOrHYeCKHe CHCTEMBbI.

CooOmiectBa opranu3mMoB. buorieHo3 u ero crpykrypa. CBSi3u MEXIy OpraHU3MamH B
OuoreHose.

Oxocucrema kak oOTkpelTasg cucrema (A. JIkx. Tencnum). @DyHKUMOHAIbHBIE OJOKH
OpraHU3MOB B JKOCHUCTEME: NPOAYLIEHTBI, KOHCYMEHTbI, peayleHThl. Tpoduueckue ypoBHH.
Tpoduyeckue nenu u cetu. AGuornyeckue 00K dKocucTeM. [ToUBBI U HIIBI B 9KOCHCTEMAX.
KpyroBopoT BELECTB U MOTOK 3HEPTUH B IKOCUCTEME.

OcHoBHbIE ITOKa3aTeIN 3KocucTeMbl. buoMmacca u npoaykius. DKOJI0rH4ecKre mupaMubl
yucesl, OnomMacchl ¥ SHEPTUU.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HarpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKieccuu. [lepBuuHbIe W BTOPUYHBIE CYKIIECCUM M HX
NPUYMHBL. AHTPONOTE€HHBIE BO3JEHCTBUS Ha cykueccuu. KimmakcHoe cooOuiecTso.
buopasHoobpasue u noaHoTa KpyroBopoTa BEIIeCTB — OCHOBA YCTOMUYHMBOCTH COOOIIECTB.

[TpuponHbIE dKOCUCTEMBI. JKOCUCMEMbl 036D U peK. DKOCUCTEeMbl MOpel U OKeaHos.
DKrocucmemvl myHop, 1ecos, cmenetil, NyCmbiHb.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. Arposkocuctema. ArporneHo3. Pazmuuus wmexay
AQHTPOIIOTEHHBIMH M MIPUPOTHBIMU YKOCHCTEMAMH.

Yp6oskocucrembl. OCHOBHBIE KOMITIOHEHTHI ypOoakocucteM. I'opoackas ¢uiopa u dayHa.
CunaHTpomnu3anus ropojackoi (¢dayHbl. buomornueckoe ©  XO34WCTBEHHOE 3HAYCHUE
arpo3KoCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aWMOJEWCTBUNA  OpraHM3MOB B
sKocucTeMax. Ponb kackaonozo sghghexkma u 6udo8-30ughuxamopos (Kuouesvix 6ud0s) &
@yukyuonuposanuu  dxocucmem. llepeHOC DHEPTUM W BEIIECTB MEXAY CMEXKHBIMU
SKOCUCTEMAMHU. YCTOMYMBOCTh OPraHU3MOB, TMOMYJSIMA W DIKOCUCTEM B  YCIOBHSIX
€CTECTBEHHBIX M AHTPONOTE€HHBIX BO3/1EHCTBUM.

25



Mexanuzmol  8030eticmeus  3a2psA3HeHULl  PA3HLIX MUNO8 HA  CYOOP2AHUBMEHHOM,
OpP2AHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOBbl 9KOIOSUHLECKO20
HOPMUPOBAHUSL AHMPONO2EHHO20 B030elicmeusi. MeToIoIOTUs MOHUTOPHHTA €CTECTBEHHBIX U
AHTPOIOTEHHBIX 3KOCUCTEM.

JemMoHCTpauMu

[Toprper: A. JIx. Tencnu.

Tabmuupl u cxemsl: «CTpyKkTypa OHOLIEHO3a», « DKOCHCTEMA MIUPOKOIUCTBEHHOTO JIECay,
«JKocucTeMa XBOWHOTO Jiecay, «DyHKUHOHAIbHBIE TPYMHIbl OPraHU3MOB B SKOCHUCTEME,
«KpyroBopor BemectB B 23kocucteMe», «llemu mnuTaHus (macTOMIHAs, JETPUTHAN)»,
«OJKoyoruyeckas NupaMuIa Ynucemn», « IKoJorudeckas nupamuaa 0MoMacced», « JKOJIorudecKas
nupamuja sHeprum», «OOpasoBanue Oozora», «llepBuunast cykueccusi», «BoccranoBienue
Jeca mocie mnoxapa», «J9KocucTeMa o3epay, «ArpoueHo3», «KpyroBopoT BemeCTB U MOTOK
SHEPruu B arpoieHosey, «lIpumepsl ypooskocucTem.

OO6opynoBanue: repOapuy pacTeHUM, KOJUICKIIMM HACEKOMBIX, dydesa ITHI[ U 3BEPEeH,
repOapuu KyJIbTYPHBIX H JUKOPACTYIIUX PACTCHHUN, aKBAPUYM KaK MOJIEIb SKOCHCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanue ypo0o3KOCUCTEMBD».

JlabopaTopnasi pa6ora «/3yueHue pazHooOpa3usi MEIKUX MOYBEHHBIX WICHUCTOHOTHX B
Pa3HbIX SKOCUCTEMAX).

IKCKypeusi «DKCKYpCHsi B THIIMYHBIN OMOTeoIeHo3 (B AyOpaBy, Oepe3HsK, eNbHHK, Ha
CYXOJIOJIbHBIN HIIM IOWMEHHBIH JYT, 03€p0, O0JI0TO)».

IKCKypeust «DKCKYpCHsl B arpodKocHcTeMY (Ha MOJIe WM B TEINTMYHOE XO3SHCTBO)».

Tema 10. Buocdepa — rinodanbHas 3kocucTeMa

buocdepa — obmennanerapHas obosouka 3eMid, TIe CYHIECTBYET WIIU CYIIECTBOBaja
*u3Hb. Pa3BuTne npeacrasnenuii o buocdepe B Tpyaax 3. 3tocca. Yuenue B. U. Bepnazackoro o
6uocdepe. O6mactu 6rocdeps! u e€ cocran. JKupoe BeiecTBo Ouocheps! 1 €ro GyHKINH.

3aKOHOMEPHOCTHU CcyliecTBOBaHUs Onochepsl. OcodeHHOCTH Onochepsl Kak rio0anbHOM
sKkocucTeMbl. J[MHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemiecTB U
OMoreoXMMHYECKHe UKIBI (YIiiepoa, a3ota). PUTMUUHOCTS siBIeHU# B Ouocdepe.

3onanbHOCTh Onochepsl. [TonsTe 0 6MoMe. OCHOBHBIE OMOMBI CYIIH: TYHJIpa, XBOHHbBIE
Jeca, CMEIIaHHbIE U IMIMPOKOJIMCTBEHHBIE Jieca, CTENU, CaBaHHbI, ITyCTHIHU, TPOIIMUYECKUE JIeca,
BBICOKOTOphsi. KitMMar, pacTuTeNbHbBIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

Crpyktypa M QYHKIMS O>KHBBIX CHCTEM, OIEHKa HMX pPECypCHOro IOTEHIHMana |
6uochepHbIX QyHKIHUI.

JleMoOHCTpanun

IToptpetsr: B. . Bepnanckuit, 3. 3rocc.

Tabmuupl u cxemsl: «I'eoctepsr 3emnny, «Kpyrosopor azora B npupoae», «Kpyrosopor
yriaepoaa B nmpupoae», «Kpyrosopot kucioposaa B npupone», «KpyroBopor Boabl B IpUPOIEY,
«OcHoBHBIE OuoMBI cymmy», «Knumatmdyeckue mosica 3emnm», «TyHmpay, «Taiiray,
«Cmemannbii  secy, «llupokomuctBeHnpiii  sec», «Ctenb», «CaBaHHa», «IlycThIHSY,
«Tponnyeckuii nec».

Oo6opynoBanue: repOapuu pacTeHU Pa3HbIX OMOMOB, KOJUICKIIMH KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kaoumias cpeaa
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DKOJIOTHYECKHE KPU3UCHI W WX NpUYMHBL. Bo3meicTBue denmoBeka Ha Owuocdepy.
3arpsisHeHUE BO3AYIIHOM cpeabl. OxpaHa Bo3ayxa. 3arpsisHEHHE BOJHOM cpeabl. Oxpana
BOJHBIX pecypcoB. Pa3zpymienne moussl. OXpaHa MOYBEHHBIX pecypcoB. M3MeHeHnue kiumara.

AHTpPONIOT€HHOE  BO3JECHCTBME HA PACTUTENbHBIM M JKUBOTHBIM wmup. OxpanHa
pPacTUTEIBHOTO U KUBOTHOTO MHpa. OCHOBHBIE MPUHIUIBI OXPaHbl NPUPObl. KpacHble KHUTH.
Oco60 oxpansiembie nipupojubie Tepputopun (OOIIT). boranuyeckue caabl U 300JI0THYECKUE
MapKH.

OcHOBHbBIEC IPHUHIIMIIBI YCTOMUMBOTO Pa3BUTHUS YEJIOBEUECTBA U MPHUPOAbL. ParronanbHoe
IPUPOJONOIL30BAaHUE M COXpaHEHHe OHOJOrM4eckoro paszHooOpazus 3emnu. OOmue
3aKOHOMEPHOCTH TJIOOATBHBIX SKOJIOTHYECKHX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpU3HCa
U €ro BEpOSITHBIC MOCIIECACTBUS.

Pa3BuTHe METOAOB MOHUTOPUHTA Pa3BUTHS ONACHBIX TEXHOT'CHHBIX IMPOIECCOB.
Cucmemmubie uccredosanusi nepexooa K pecypcocbepezaioujeii U KOHKYPEHMOCHOCOOHOL
aHepeemuke. buonocuyeckoe pasnoobpasue u dbuopecypcvl. Hayuonanvhvie ungopmayuontsie
cucmemvl, obecneuugaroujue O0OCMYn K UHDOpMAYUU NO COCMOSHUIO OMOENbHLIX U008 U
axocucmem. OCHOBbI dKOpeadburumayuy 3KOCUCmem u cnocobos 6opbobbl ¢ OHUONOBPENCOECHUAMLU.
Pexoncmpykyusa mopckux u HazemMHwIxX 9KOCUCNEM.

JleMoOHCTpanuu

Tabmuubl w  cxembl: «3arps3HeHue atMocepbl», «3arps3HeHue THIPOchEpbD»,
«3arpszHenne mouBbl», «llapHukoBeii  3hdekT», «Ocobo oxpaHsieMble NPUPOIHBIC
TeppUTOpUNY, «MOJenu yrnpaBisieMoro Mupay.

OGopynoBanue: ¢dortorpadhun OXpaHsIEeMBIX pACTEHUHW W KUBOTHBIX KpacHOM KHUTH
Poccniickoit ®enepanun, KpacHoil KHUTH pernoHa.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA TMPOI'PAMMBI 110 BUOJIOI'MU
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS OOYYArOIIUMUCS
pOTpaMM CPeIHEro 00IIero 00pa30BaHus: JUYHOCTHBIC, METAIIPEAMETHBIC U IIPEIMETHBIE.

B cTpyKkType JIMYHOCTHBIX pe3ylbTaTOB OCBOCHUS MPOTpaMMbl IO OHUOJIOTMH BbIIEICHBI
CIEyIOIIME COCTABIAIOIIME: OCO3HAaHHME OOyYaroIIMMHCA  POCCUHMCKOW  Tpa)JIaHCKON
UJCHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATEIHLHOCTH M CAMOOIPEAENICHUIO,
Hanuuyue momueéayuu K OOydeHHIO OWOIIOTHH, yeleHanpaeieHHoe pazeumue BHYTPEHHUX
yOeXKIEeHNI JIMYHOCTH Ha OCHOBE KIIFOYEBBIX LIEHHOCTEH M MCTOPUYECKHUX TPAAULIUN PA3BUTHSA
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb O0YYAIOIIUXCS PYKOBOJCTBOBATHCS B
CBOCH  JEATENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMM ~ yCTaHOBKAMHU, TPUCYIIUMHU  CHCTEME
Ouosoru4yeckoro  oOpa3oOBaHMsSl, Haauuue NPABOCO3HAHUS ~ SKOJIOTMUECKOH  KYJIbTYpBI,
CcnocobHoCmu cmMagums UEIN U CTPOUTH SKU3HEHHBIE I1JIaHBI.

JInaHOCTHBIE pPe3yNbTaThl OCBOCHUS MPOTPaAMMbI 110 OMOJOTUHU JOCTUTAIOTCS B €IMHCTBE
y4eOHOM M BOCIUTATEIbHON AEATEILHOCTH B COOTBETCTBHM C TPAAUIIMOHHBIMH POCCUHCKUMU
COLIMOKYJIbTYPHBIMHU, UCTOPHYECKUMH ¥ JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPHHATHIMHU B
o0miecTBe TpaBWIaMH UM HOPMAaMH TMOBEICHHS M CIOCOOCTBYIOT IMPOILIECCaM CaMOIIO3HAHMS,
CaMOBOCITUTaHUS U CaMOPAa3BUTHsI, PA3BUTHsI BHYTPEHHEH MO3UIIMU JTUYHOCTH, MATPUOTU3MA U
YBOXEHUSI K 3aKOHY M IPABOMOPSAKY, YETOBEKY TPyJa U CTapIIeMy MOKOJIEHHUIO, B3aUMHOTO
YBOKEHHUS, OCEpeKHOTO  OTHOMICHHS K  KyJbTYPHOMY  HAclemui0 W TPaIuIHsIM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKaroLEen cpee.

JIndHOCTHBIE pe3yJIbTaThl OCBOCHHS Y4eOHOTO mpeamera «bruomorusy MOMmKHBI OTpaXkaThb
TOTOBHOCTh M CHOCOOHOCTH O0YYaroIIUXCsl pyKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTpPEHHEU
MO3UIUEH JIMYHOCTH, CHCTEMOH IICHHOCTHBIX OpPHCHTAIlMH, TMMO3UTUBHBIX BHYTPCHHHX
yOeXKIeHNI, COOTBETCTBYIOIIMX TPAIUIMOHHBIM IIEHHOCTSM POCCHICKOTO  OOINECTBa,
pacuiipeHre XKU3HEHHOTO OIbITa U OMbITa JAEATETbHOCTA B IMPOIIECCe peaan3allid OCHOBHBIX
HaIpPaBlIEHU BOCIIUTATENBHOMN I€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOro BOCIMTAHMSA:

C(OPMHUPOBAHHOCTh  TPAXKITAHCKOW TO3MIMU  OOydYalomerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUICKOTO 00IIeCTBa;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX TMpaB M OOS3aHHOCTEH, yBakeHHWE 3aKOHa U
MIPaBOTIOPSIIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH NESITETHHOCTH NPU CO3JaHUN YIEOHBIX MPOEKTOB,
peleHnr yueOHbBIX U TO3HABATENbHBIX 33/1a4, BHITOJTHEHUH OMOIOTHYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTh  OTNpENeNiATh COOCTBEHHYIO MO3MILHMIO [0 OTHOUICHHUIO K SIBJICHUSIM
COBPEMEHHOM KHU3HH U OOBSICHSATH €€;

YyMEHHE y4YWUThIBaTb B CBOMX JEMCTBUSIX  HEOOXOJUMOCTh  KOHCTPYKTHBHOTO
B3aMIMOJICHCTBHS JIOJEH ¢ pa3HBIMU yOEKICHUSIMHU, KYJIbTYPHBIMHU IEHHOCTSMH U COLUATHHBIM
MIOJIOKECHUEM;
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FOTOBHOCTh K COTPYJHHUYECTBY B IIPOIECCE COBMECTHOTO BBHIMIOJHEHHS Y4YeOHBIX,
MO3HABATENIbHBIX W HCCIEOBATEIbCKUX 3aJay, YBAXUTEIHHOTO OTHOIICHUS K MHEHUIO
OTIIMIOHEHTOB NP OOCYX JACHUH CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO CONCPIKAHNUS,

FOTOBHOCTh K T'YMaHUTAapPHOU U BOJIOHTEPCKOM 1€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON IPAKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMYy HApoAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel POIMHON, TrOpAOCTH 3a CBOM Kpai, CBOXO
Ponuny, cBOM A3BIK M KYJIBTYPY, POILJIOE U HACTOSLIEE MHOTOHALIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHE K MPUPOJAHOMY HACIEIWI0 M IAMSITHUKAM IPUPOJBI,
JIocTkeHusIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHMCKUX YUYEHBIX B CTAHOBIIGHHE U Pa3BUTHE
OHMOJIOTUH, TOHUMAaHKS 3HAY€HUs1 OMOJIOTHH B TIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEIIOBEKA U
COBPEMEHHOT0 00IIeCTBa;

uaenHas yoexx1EHHOCTh, TOTOBHOCTh K CITY>KCHHIO U 3amuTe OTeyecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUICKOr0 HapOAa;

c(hOopMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, STHUECKOTO MTOBEICHHUS;

CIOCOOHOCTH OLIEHUBAaTh CUTYaIlMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYSICH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOEHHE YCTOMUMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOIMUTENSAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOM KU3HU B COOTBETCTBUU C TPAJUIIMSIMHU HAPOJIOB
Poccuu;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIOUas ICTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

MOHUMaHUE AMOIIMOHAJIBHOT'O BO3ICUCTBUS KUBOM NPUPOBI U €€ [IEHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIAThH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢usuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPbI 30POBbSI M
3MOIMOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMAaHHE U peann3aliys 3J0pOBOro U O6e30MmacHoro oopasa *Ku3HU (3A0pOBOE MUTAHHE,
COOJTI0ICHNE TUTUEHUYECKUX TPABUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATHH U OTIBIXA,
perynsipHasi ¢GuU3MYECKas aKTHUBHOCTH), OEPEKHOrO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (PU3UYECKOMY H IICUXHUYECKOMY 3/I0POBBIO;

MOHMMAaHWE I[EHHOCTH TIPaBWJI WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOMINX 3JOPOBBIO M JKU3HU JTFOJICH;

OCO3HAHUE TOCJIEICTBUN M HENMPHUSATHS BPEIHBIX MPUBBIYEK (YHMOTPEOICHHS aJIKOTOJS,
HApPKOTUKOB, KYPEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPY/y, OCO3HaHHE IIEHHOCTU MacTepCTBa, TPY10J100ue;

29



TOTOBHOCTbh K aKTUBHOM JEATEIbHOCTU TEXHOJIOIMUYECKON U COLIMAIbHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ MHUIMMPOBATh, IUIAHUPOBATb U CaMOCTOSITENIBHO  BBINOJHATH — TaKyro
JESTENIbHOCTD;

UHTEpEeC K Pa3Iu4HbIM chepaM MpodhecCHOHATBHONW JESATEIbHOCTH, YMEHHE COBEpIIATh
0CO3HaHHBII BBIOOP OyAyIIell Ipodeccuu U peaarn30BbIBaTh COOCTBEHHbIE dKU3HEHHBIE [IIAHBI;

TOTOBHOCTh M CIOCOOHOCTH K OOpa30BaHUIO M CaMOOOpPAa30BAaHHUIO HA MPOTSHKEHUHU BCei
YKU3HU;

7) IKOJI0rH4eCcKOro BOCIIMTAHMS:

9KOJIOTHYECKHU 11e71eCO00pa3HOe OTHOIIEHUE K IPUPOJE KaK UCTOYHMKY >KU3HU Ha 3eMile,
OCHOBE €€ CYILLECTBOBAHHS;

MOBBILICHUE YPOBHS SKOJIOTMYECKON KYJbTYpbl: HNPHOOpETEHUE ONbITAa IJIAHUPOBAHUS
MOCTYTIKOB M OLIEHKH UX BO3MOJKHBIX ITOCIIEACTBUH JUIsl OKPYKAIOLIEH Cpe/ibl;

0CO3HaHME INI00AIBHOTO XapaKTepa SKOJIOIHYECKUX MPoOIeM U IyTeH uX peleHus;

CIIOCOOHOCThH UCHOJb30BaTh MpUOOpeTaeMble NpU W3YYEHUHU OMOJIOTUU 3HAHUS U YMEHUs
IpU pEIIEHUU NpPoOJEM, CBA3AHHBIX C PALMOHAIBHBIM IPUPOAOIOJIB30BaHUEM (COOIIOIEHUE
IpaBUJ MOBEICHMS B INPHUPOJIE, HANPABICHHBIX HAa COXpPAHEHUE PABHOBECHsI B 3KOCHCTEMaX,
OXpaHy BUOB, SKOCHCTEM, Orochepsl);

aKTUBHOE HENpUSTHE JEHCTBUI, NPUHOCIIIMX BpEI OKpY’Kalolled MPUPOAHON cpele,
YMEHHE TPOTHO3MPOBATH HEOJArONPHUSATHBIE SKOJIOTUYECKHE MOCIEICTBUS MPEANPHHUMAEMBIX
JecTBUH M IPEeOTBpallaTh UX;

HaJIMYME Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, JKOJOTUYECKOW KyJIbTYpPBI, OIBITA
JESTEIIbHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHUS pYKOBOJCTBOBATbCSI HMHU B
MO3HABATEJIbHON, KOMMYHHUKaTUBHOM M COLMAJIbHOM MpakTHUKE, FOTOBHOCTU K YYacTHIO B
IIPAKTUYECKOHN AESATEIbHOCTU IKOJIOTHUECKOM HAIIPaBJIEHHOCTH;

8) neHHOCTH HAYYHOI0 NO3HAHMA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUSI HayKd M OOIIECTBEHHOM MpaKTUKH, OCHOBAaHHOTO Ha JUAJIOTe KYyJIbTYp,
CHOCOOCTBYIOILIETO OCO3HAHUIO CBOET0 MECTa B MOJIUKYJIBTYPHOM MHPE;

COBEPULICHCTBOBAHUE S3bIKOBOM M UNTATENIBCKON KYJIBTYPBI KaK CPEACTBA B3aUMOIEHCTBUS
MEX]1y JIFOJIbMU U TIO3HAHUS MUDA;

MOHMMaHUEe crenupuKku OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
PalMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUU LIEJIOCTHOTO MPEACTABICHUs 00 OKpYIKaIoIIeM
MHUpEe KaKk O €IUHCTBE NPUPOABI, YeJIOBEKa M 0OllecTBa, B IO3HAHUU HPUPOJHBIX
3aKOHOMEPHOCTEH U pereHuH npo0eM coXpaHEHHs MPUPOJTHOTO PaBHOBECHS,;

yOEeXKAEHHOCTh B 3HAYUMOCTH OMOJIOTMM JJII COBPEMEHHOM LMBHIM3ALMU: OOeCrieueHus
HOBOT'O YPOBHSI Pa3BUTHsI MEIMIIMHBI, CO3JaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX
peuaTh pecypcHble MpoOIeMbl pa3BUTHsI YeIOBEUECTBA, TIOMCKA ITyTeH BBIXOJIAa U3 III00AIBHBIX
HKOJIOTMYECKUX MPOoOJieM U oOecreueHus nepexoa K yCTONYMBOMY Pa3BUTHIO, PAllMOHATILHOMY
HCIIOJIb30BAaHUIO TPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB KHU3HU;

3aUHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKMX 3HAHMH B LIEJISX MOBBIIEHUS OOIei
KYJIbTYpBl, €CTECTBEHHO-HAyYHOM TI'PaMOTHOCTH, KaK COCTAaBHOW 4YacTH ()yHKIIMOHAJIBLHOU
TPaMOTHOCTH 00ydYaronuxcs, GopMUPyEMOM MPU N3YyUEHUH OMOJIOTHH;

IIOHUMaHHE CYLUIHOCTH METOJOB IO3HAHHUSA, MCIOJB3YEMBbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCMOJIb30BaTh IMOJydyaeMble 3HAHUS Ui aHalIW3a M OOBACHEHHs SBJICHUMN
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OKpY’KaIOLIero MHUpa M HPOMCXOJAIIMX B HEM HU3MEHEHMH, yMEHHUE JelaTb OOOCHOBaHHbBIE
3aKIIIOYCHUA Ha OCHOBC HAyYHBIX (baKTOB U HUMCIOHIUXCA HOaHHBIX C LCJIbIKO IMOJYYCHHA
AOCTOBCPHBIX BBIBOIOB;

CHOCOOHOCTh CAMOCTOSITEJIBHO HCIOJIb30BaTh OWMOJIOTMYECKUE 3HAHUS JUISl pEIIeHUs
po0JeM B peabHbIX KU3HEHHBIX CUTYalLlUsX;

OCO3HAaHHE IIEHHOCTH HAay4HOH [€ATENbHOCTH, FTOTOBHOCTh OCYIIECTBIATh MPOEKTHYIO U
HCCICAOBATCIILCKYIO ACATCIIbHOCTD HHAUBHUAYAJIbHO U B I'PYIIIIC,

TFOTOBHOCTh M CHOCOOHOCTh K HENpPEphHIBHOMY OOpa30BaHUI0 U CaMOOOpa30BaHMIO, K
aKTUBHOMY IIOJYYEHUIO HOBBIX 3HAaHMM MO OHOJOIMH B COOTBETCTBMM C >KU3HEHHBIMHU
NOTPEOHOCTSIMHU.

METAINPEIJMETHBIE PE3YJIbTATbBI

MertanpeameTHble pe3ysibTaTbl OCBOEHHUsS yueOHOro mpeamera «buosorus» BKIHOYAIOT:
3HaYUMble Ui (OPMHPOBAHUS MHPOBO33PEHHSI  OOYUYAIOMIMXCS  MEKIUCHUIUTMHAPHBIC
(MexXnpeaMeTHbIE) OOlIeHaAYYHbIE TIOHATHS, OTPAXKAIOIIKE LIETOCTHOCTh HAYYHOU KapTUHBI MUpa
U cnenu(uKy MeToI0B IMO3HAHMSI, UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPIHUs,
SBJICHHE, IpPOILecC, CHCTeMa, HAayuHbId (DaKkT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCThb, 3aKOH,
Teopus, UCCIIEJOBaHUE, HAOJIIOJEHUE, W3MEPEHHUE, SKCIEPUMEHT M JIpYrHe); yHUBEpCajIbHbIE
yueOHble JeiCTBUS (I03HABATEIbHbIE, KOMMYHHUKATUBHbIC, PETYJATUBHBIE), 00eCIeUUBaIOIINE
¢dopmupoBaHre (YHKIMOHAIBHONW I'PaMOTHOCTH M COLMAJIbHOM KOMIIETEHIIMH OOydaroIIuXxcs;
CHOCOOHOCTh o0yyaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCAJIbHbIE yueOHBbIE JAEWCTBUS B I103HABATEIbHOW U
COLIMAIbHON ITPAKTHKE.

B pesynprare u3ydyeHuss OMOJIOTMM Ha YPOBHE CpPEIHEro o0OLero oOpa3oBaHHs Y
oOyuarorierocsi 0yayT copMupoBaHbl MMO3HaBaTeIbHbIE YHHUBEpCAJIbHbIE yueOHbIE NEHCTBHS,
KOMMYHHMKATHBHbIE yHUBEpCaJbHble Yy4eOHbIE JEWUCTBUS, PETYJIATHBHbIE YHHUBEpPCAIbHbIE
y4eOHbIe AeMCTBUSI, COBMECTHASI I€ATEIBHOCTD.

MertanpeameTHble pe3yabTaThl OCBOCHMS INPOrpaMMbl CpeJHEro oOImero oOpa3oBaHUS
JOJIKHBI OTPaXKATh:

Osgi1aieHHe YHUBEPCAJbHBIMU Y4eOHbIMHU NO3HABATEJIbHbIMHM AelCTBUSIMMU:

1) 6a3oBbIe JJOTHYECKHE JIeHCTBHUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTyaJIM3UpPOBaTh MpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIOJIb30BAaTh IPU OCBOCHMM 3HAaHUN MPUEMBI JIOTUYECKOTO MBIIUIEHHUS (aHalu3a,
CUHTE3a, CpaBHEHUS, Kiaccudukaiuu, 0000IIeHus1), PacKpbIBaTh CMBICI OHOJIOTHYECKUX
HOHATHUH (BBIIENATh UX XapaKTePHbIE IPU3HAKH, YCTAHABINUBATh CBSI3U C APYTUMH MTOHITHSIMH );

ONpEAENATh LEIN JAEATEIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUM MX JOCTHUKECHMUS,
COOTHOCHUTD PE3yJIbTaThl AEITEIbHOCTHU C MOCTABICHHBIMU LENISMU;

UCIOJIb30BaTh OMOJIOTHUECKUE MOHATUSA AN OOBbsCHEHHA (AKTOB U SIBICHUM KHUBOMH
IIPUPOJIBI;

CTPOUThH JIOTUYECKUE PpACCYKIEHUS (MHIYKTUBHBIE, JACIyKTUBHBIE, II0 AaHAJOTHH),
BBISIBJISITh 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PACCMATPUBAEMBIX SIBICHUAX, (OPMYIHPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;
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IPUMEHATh CXEMHO-MOJICJIbHBIE CPEACTBA JUIsl MPEJCTABICHHS CYLIECTBEHHBIX CBA3EH U
OTHOILICHWHA B M3y4YaeMbIX OHMOJIOTMYECKHX OOBEKTaX, a TaKXKe MPOTUBOPEUYHUH Pa3HOro poja,
BBISIBIICHHBIX B PA3TUYHBIX HHPOPMALIMOHHBIX HCTOYHHUKAX;

pa3pabaTbIBaTh IJIaH PELICHUs POOJIEMBbl ¢ YUETOM aHAIM3a UMEIOIMXCS MaTepUaIbHBIX
U HEMaTepUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBHI B JEATEIbHOCTb, OIICHUBATh COOTBETCTBHE PE3YJIbTATOB LEISM,
OLIGHUBATh PUCKH MOCIIEICTBUI NEATEILHOCTH;

KOOPJIMHUPOBaTh W BBIIOJHATH PAa0OTy B YCIOBUSAX pPEaIbHOIO, BUPTYAJIBHOTO U
KOMOMHUPOBAaHHOT'O B3aUMOACHCTBUS;

pa3BUBATh KPEATHUBHOE MBIIUICHUE NP PEIICHUH )KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIET0BATENBLCKHE TEHCTBUS:

BJIaJICTh HaBbIKAMHU y4eOHO-HMCCIEI0BATEIbCKON U MPOEKTHOM AEATEIbHOCTH, HaBBIKAMU
paspernieHus npoodisieM, COCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IIOHUCKY METOOB
pelIeHus MPaKTHYECKUX 3a7a4, IPUMEHEHHIO Pa3IMYHbIX METOO0B IO3HAHUS;

UCIIOJIb30BaTh pPa3jMuYHbIE BBl JACSITEIBHOCTH I10 IOJYYEHHUIO HOBOTO 3HAHMS, €ro
UHTEpIpeTalny, Npeodpa3oBaHUI0 U MPUMEHEHHIO B Y4EOHBIX CUTyalMsX, B TOM 4HUCIe IpU
CO3JIaHUM Y4EOHBIX U COLIMATIbHBIX IPOEKTOB;

(dbopMHpOBaTh HAYYHBIH THIT MBIIUICHHS, BIAJCTh HAYIHOW TEPMUHOIOTHEH, KITIOYEBBIMH
MOHATUSIMH U METOJAMU;

CTaBUTh M (OPMYJIMPOBATH COOCTBEHHBIC 3aJjaud B OOpPa30BaTENbHOU JEATEIBLHOCTH U
KU3HEHHBIX CUTYallHsX;

BBISIBIISITh TIPUYMHHO-CIICJICTBEHHBIE CBSI3M WM aKTyaJlM3MpOBAaTh 3a7ady, BBIIBUTATh
TUMOTe3y €€ pelIeHus, HAaXOAWTh AapryMEHTHl Ui J0Ka3aTelbCTBA CBOUX YTBEPIKICHHH,
3aJaBaTh apaMeTpbl U KPUTEPUU PELICHUS;

aHAJTM3UPOBaTh IOJyUYEHHBIE B XOJ€ pELIeHHUs 3aJaud pe3ysbTaThl, KPUTHYECKU
OILIEHUBATh UX JOCTOBEPHOCTH, TPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIOBUSX;

JIaBaTh OIIEHKY HOBBIM CHUTYAIlHsIM, OLIEHHUBATH IPUOOPETEHHBIN OIBIT;

OCYILECTBIIATh 1I€JICHANPABICHHBIN MMOMCK IEpPEeHOca CPEACTB U CIOCOOOB JeMcTBUS B
npodeCCHOHATIBHYIO CPEAY;

yMETb TEPEHOCUTHh 3HAHUS B  I[IO3HABAaTEJbHYIO U  IPAKTUYECKyl0 olrnactu
KHU3HEIESTebHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIE WJEH, NpPEJIaraTh OpPUTMHAIBHBIE TOJXOAbl W PELICHHUs, CTaBHUTh
po0JIeMBI U 3a/1a4H, JOMYCKAIOILIUE allbTEPHATUBHBIE PEIICHNUS.

3) padora ¢ ungopmanmeii:

OpPUEHTHPOBAThCSI B PA3IMUYHBIX MCTOUYHUKAX HMH(pOpMaIMH (TEKCTe ydueOHOro mocodwus,
HAYYHO-TIONYJISIPHON JUTEpaType, OMOJOTHUECKUX CIOBapsX M CIPaBOYHHMKAX, KOMITbIOTEPHBIX
0a3ax maHHbIX, B UHTepHeTe), aHAIM3UPOBaTh HH(MOPMALMIO DPA3NTUYHBIX BHJIOB U (GopM
NPECTaBICHUS, KPUTUIECKN OIIEHUBATH €€ IOCTOBEPHOCTh M HEMPOTUBOPEYHBOCTb;

(dbopMyIHMpoBaTh 3ampOCHl M TMPHUMEHSATh Pa3IMYHbIE METOJbl NPH IOHCKE U O0TOOope
Omnonoruveckoit nHGOpMaIUU, HEOOXOIUMOM JIJIS BHIITOJIHEHUS YIeOHBIX 3a/1a4;

npuoOpeTaTh ONBIT HCHOJIb30BAHUSA HH(POPMAIMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTIHH,
COBEpPILEHCTBOBATh KYJIbTYPY AKTUBHOT'O UCIOJIb30BAHUS PA3JIUYHBIX ITOMCKOBBIX CHCTEM;
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CaMOCTOSITEIbHO BBIOMPAaTh ONTHUMAIBHYIO (OpPMY TMPEACTaBICHUS OHOJOTHYECKOM
uHpopManuu (cxembl, rpaduKu, TUarpaMMsbl, TaOJIHIIbI, PUCYHKH U APYTOE);

UCTOJIb30BaTh HAYYHBIH S3bIK B KauecTBE CpEACTBAa IMpH paboTe ¢ OHOIOTHYECKOM
uHpopMaLuel: IPUMEHITh XUMHUUYECKHe, (PU3UYECKHe U MaTeMaTU4YeCKUe 3HAKU U CHUMBOJIBI,
bopmynbl, abOpeBHaTypy, HOMEHKIATYpYy, HCIIOJIb30BaTh M IpeoOpa3oBbIBATE 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJAJCTh HABBIKAMU PACIO3HABAHUS M 3alMThl WHGpOpMANMK, HH(OOPMAIIMOHHON
0€3011aCHOCTH JIMYHOCTH.

OnJaieHHe YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMH el CTBUSIMU:

1) o6menne:

OCYILECTBIISITh KOMMYHHKAIIMK BO BceX cepax KM3HH, aKTUBHO y4acTBOBATh B TUAJIOTE
WIN JIUCKYCCUU TI0 CYILECTBY 00CYyXIaeMoil TeMbl (yMEHHE 3a/laBaThb BOIPOCHI, BBICKa3bIBaTh
CYX/IEHUS OTHOCHUTEJIBHO BBINIOJHEHUs IIpeJylaraéMo 3ajadyM, Y4YWUThIBATH WHTEPECHl U
COIIACOBAHHOCTD MO3ULUHI APYTUX YUaCTHUKOB JUAJIOra WIN JUCKYCCHH);

pacrio3HaBaTh HeBepOAJTbHBIC CPEACTBA OOMICHHs, MOHUMATh 3HAYEHHE COLMAIBHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUS KOH(PIUKTHBIX CUTYallUil, yMETh cMArYaTh KOH(DIUKTH U
BECTH [1€PErOBOPHI;

BJIAQJIETh PA3JIMYHBIMU cloco0aMu OOIIEHUS M B3aMMOJECHCTBUS, MOHMMATh HaMepEeHUs
JIpYTUX JIOAEH, MPOSBIATh YBAKUTEILHOE OTHOIIEHHE K COOECEIHUKY U B KOPPEKTHOH (opme
(bopMyIMpOBaTH CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTMYHO H3JIaraTb CBOK TOUYKY 3PEHHS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) COBMeCTHASI 1eSITeJIbHOCTD:

NOHUMAaTh M MCIIOJIb30BaTh MPEUMYIIECTBa KOMaHAHOW M MHIUBUIYabHONH pabOThI IpU
peleHny OMONIOTnYecKol MpobsieMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIOBBIX
¢dbopM B3aMMOEHCTBYS IPU peLIeHUH y4eOHO 3a/1auH;

BbIOMpaTh TEMAaTHKy M METOJbl COBMECTHBIX IEHCTBHI C y4y€TOM OOIIMX HMHTEPECOB U
BO3MO>KHOCTEM Ka)KJI0T0 4JI€Ha KOJUIEKTHBA;

IIPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHHU30BbIBaTh M KOOPAWHUPOBATH
JEHCTBHSI 1O €€ JOCTHKEHHUIO: COCTABIIATH ILIAaH JEHCTBHM, pPACIpENeNsiTh POJIA C y4ETOM
MHEHHUH YYaCTHUKOB, 00CYKJaTh pe3yIbTaTbl COBMECTHOM paboThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJla U KAXJIOT0 YYaCTHUKA KOMaH/bl B OOLINI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejyiaraTh HOBbIE IPOEKTHI, OLIEHWBATh HAEU C MO3UIUU HOBU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIIATh TMO3UTUBHOE CTPATETMYECKOE TIOBEJEHUE B PA3IMUHBIX CHTyalusX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

OsgiaieHHe YHUBEPCAJbHBIMHU PeryasTHBHBIMH 1€ CTBUSIMU:

1) camoopranu3amnms:

UCTOJIb30BaTh OMOJIOTMYECKHE 3HAHUS Ul BBIABICHHA NpoOJIeM M HUX pELIeHHs B
KU3HEHHBIX U YUEOHBIX CUTYaIHSIX;

BbIOMpPATh Ha OCHOBE OMOJIOIMYECKMX 3HAHUM LIEIEBbIE U CMBICIIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX M IMOCTYNKAaxX MO OTHOIIEHHIO K HMBOH IPUPOAE, CBOEMY 30POBBI0 U 370POBBIO
OKPYXKaIOIIHX;
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CaMOCTOSITENIbHO OCYILECTBIIATh TO3HABATENIBHYIO AEATENbHOCTh, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYyIHUPOBATH COOCTBEHHBIE 3a7aud B O0Opa30BaTEIbHON JCSITEILHOCTH U
KU3HEHHBIX CHUTYaIHsX;

CaMOCTOSITEJILHO COCTABJIATH IUIaH PeleHUs NpoOiIeMbl ¢ y4ETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CHTYaIIUsM;

pacuIMpsATh paMKH Y4eOHOTO IPEMETa Ha OCHOBE JIMYHBIX MPEATIOYTEHHIA;

JieN1aTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTb 3a PELLICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHOCcOOCTBOBATH ()OPMUPOBAHHIO M TPOSIBIICHUIO IIMPOKOH APYIUIIMH B PA3HBIX 00JaCTAX
3HaHMUN, TOCTOSTHHO MOBBILIATh CBOM 00pa30BaTENbHbIN U KYJIbTYPHBINA YPOBEHbD.

2) CAMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTHUBBI B JIEATEIIHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YyJIbTATOB LIETISIM;

BJIAJICTh HABBIKAMU ITO3HABATEIHLHON pedIIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUI
U MBICIIUTEJIBHBIX IPOIIECCOB, UX PE3YJIbTaTOB U OCHOBAHUI, UCIIOIB30BaTh NMPUEMBI pedieKcun
JUIsl OLIEHKU CUTYyalluu, BBIOOPA BEPHOTO peIlCHMS;

YMETh OLIEHUBATh PHUCKH U CBOEBPEMEHHO IPUHUMATH PEUICHHUS 110 UX CHIKCHHIO,

NPUHUMATh MOTUBBI U pT'YMEHTHI JPYTUX MIPH aHAIIN3E PE3yJIbTAaTOB JACITEIbHOCTH;

3) npunsiTHE CeOsI M APYIUX:

OpUHUMATD ce0sl, TOHMUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

NPUHUMATh MOTUBBI U @pTYMEHTHI JPYTUX MIPH aHAIIN3€ PE3yJIbTAaTOB JACSITEIbHOCTH;

IIPU3HABaTh CBOE MPAaBO U MPaBO JAPYTUX Ha OMIMOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMU APYTOro YEJIOBEKA.

NPEJMETHBIE PE3YJIbTATHI

[IpenMeTHbIE pe3yabTaThl OCBOEHHUS cojepxaHus ydeOHoro mnpeamera «buomorus» Ha
yrIIyOJIEHHOM YPOBHE OPUEHTHPOBAHBI HAa 00ecriedeHre MpoPuIbHOT0 00yIeHHsT 00yUYarOIUXCs
Oouonorun. OHM BKIIOYAIOT: crenupuyeckue A OWONOTUM Hay4HblEe 3HaHUSA, YMEHHS U
CrocoObl JEHCTBHII 1O OCBOCHHIO, HMHTEPHpPETAlMd U MPeoOpa3oBaHUI0 3HAHHM, BHUJbBI
ACATCIIBHOCTH IO IIOJYUYCHHUIO HOBBIX 3HaHUHA U HUX IMPUMCHCHUIO B PAa3JIMYHBIX yqe6HBIX, a
TAaKXXE B PC€aJIbHBIX XNU3HCHHBIX CUTyallUsaX. HpeﬂMeTHBIe PE3YIbTATEI MPCACTABJICHBI 110 IrogaM
W3YUYEHUSI.

[IpenMeTHBIE pe3ynbTaThl OCBOCHHUs YyuyeOHOro mnpeamera «buonorus» B 10 knacce
JOJIKHBI OTpaXXaTh:

c(hOopMUPOBAHHOCTH 3HAHUH O MECTE M POJI OHMOJIOTHMH B CHCTEME €CTECTBEHHBIX HayK, B
(GOpMUPOBAHUN E€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B IMO3HAHWU 3aKOHOB MPUPOABI U
pelieHrur ITpoodieM PalMOHAIBHOTO IPUPOIOTIONH30BAHMS, O BKIIAJE€ POCCUHCKUX U 3apyOEKHBIX
Y4€HBIX B pa3BUTUE OUOJIOTUH;

BJIQJICHUE CHCTEMOI OMOJIOTMYECKHX 3HaHHM, KOTopas BKJIIOYAET: OCHOBOIOJAraollue
OMOJIOTUYECKHE TEPMHUHBI U TIOHATUS (PKU3Hb, KJIETKA, OpPTaHW3M, MeTaboJM3M, TOMEOCTas,
caMoperyanusa, CaMOBOCIIPOU3BEACHNUEC, HACIICACTBCHHOCTb, USMCHYUBOCTb, POCT U pa3BI/ITI/IC),
ouonornueckue Teopun (kimerounas Tteopus 1. IlIBanna, M. Illneiinena, P. Bupxosa,
XpoMocoMHasi Teopusi HaciencTBeHHocTr T. Moprana), yuenns (H. 1. BaBunoBa — o meHTpax
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MHOTO00pa3usi U MPOUCXOXKICHUS KYJBTYPHBIX PACTCHHI), 3aKOHBI (€IUHOOOpa3us MOTOMKOB
NIEPBOTO TIOKOJICHUS, PACIICIUICHHUS, YACTOTHI TaMeT, He3aBUCUMOro HacieaoBanus I'. Mennens,
FOMOJIOTMUECKUX pSAIOB B HacleACTBEHHOW wu3MeHuuBoctu H. WM. BaBuiosa), nmpuHIUIbBI
(KOMILIIEMEHTapHOCTH );

BJIaJICHME OCHOBHBIMH METOJAMU HAY4YHOI'O IO3HAHMS, UCHOJIb3YyEMbIX B OMOIOIMYECKHX
UCCIICIOBAaHMSX JKUBBIX 00BbEKTOB (OMMCaHUe, U3MepeHne, HabIro1eHue, SKCIICPUMEHT);

YMEHHUE BBIACTATH CYIIECTBEHHbIC MPHU3HAKH: BUPYCOB, KJIETOK MPOKAPUOT U IYKApPHUOT,
OJITHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4YHCie OakTepuid, rpubOB, pacTeHHH,
KMBOTHBIX U UYE€JIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM OPraHOB PACTEHMM, )KUBOTHBIX, YEJIOBEKA,
IPOIIECCOB JKU3HEACSTEIBHOCTH, MPOTEKAIOIIMX B OpraHU3Max pacTeHWH, J>KUBOTHBIX U
YeNoBeKa, OMOJIOTMUECKUX MPOIIECCOB: OOMEHa BelecTB (MeTaboIn3M), IPEeBpaILCHHs YHEPTUH,
Opo’keHHst, aBTOTPO(HOro M rerepoTpo(HOro TUIIOB MUTAHUS, (POTOCHHTE3a M XEMOCHUHTE3a,
MHTO3a, MeH03a, TaMeToreHe3a, SMOpUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS, PAa3MHOKEHHUS,
WHAMBUAYAIbHOTO Ppa3BUTHs OpraHu3Ma (OHTOI€He3a), B3aWMOJEWUCTBUS TI'€HOB, I'€TEpO3HCa,
HCKYCCTBEHHOI'O 0TOOpa;

YMEHHE YCTAHABJIMBATh B3aUMOCBSA3M MEXIY OpPraHOMJAMM KJIETKM U UX (QYHKIUAMH,
CTPOEHHUEM KJIETOK Pa3HbIX TKaHEH U UX (QYHKLUUAMH, MKy OpraHaMH U CUCTEMaMH OPTraHOB y
pacTeHuil, JKMBOTHBIX W 4YeJOBEKa M HMX (YHKIHMSIMH, MEKIY CHCTEMaMH OpPraHOB U HX
(GYHKIMAMHU, MEXKIy dTanaMd OOMEHa BEIIECTB, ATAallaMH KIETOYHOTO LHWKIA U >KU3HEHHBIX
IIUKJIOB OPraHU3MOB, J3TallaMH SMOPHUOHAIBHOTO PAa3BUTHUS, TE€HOTUIIOM U (PEHOTUIIOM,
(deHoTHnoM U (hakTopaMH Cpebl OOUTAHHUS;

YMEHHE BBISIBIISAT OTIMYUTENbHBIC NMPHU3HAKM JKUBBIX CHCTEM, B TOM YHUCIIE PACTEHHIH,
KUBOTHBIX U Y€JIOBEKA;

YMEHHUE HCIOJb30BaTh COOTBETCTBYIOLINE apI'yMEHThI, ONOJIOTHYECKYI0 TEPMUHOJIOTHIO U
CHUMBOJIMKY JJIS IOKA3aTeNbCTBA POJCTBA OPIaHU3MOB Pa3HbIX CUCTEMATUUYECKUX TPy,

YMEHHE pemiaTh OWOJIOTUYECKHE 3a/a4H, BBISIBISATh NPUYUHHO-CIEICTBEHHBIC CBSI3U
MEXIY HCCIEAyEeMbIMH OWOIIOTUYECKUMH TIPOIECCAaMH W SIBIICHHUSMH, J€laTh BBIBOJABI U
IPOTHO3bI HA OCHOBAaHUM MOJYUYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBINOJIHATH JIAOOpAaTOpPHBIE M MPaKTHUYECKUue paboThl, COONIOAATh MpaBuia MpU
pabote ¢ y4eOHBIM U J1a0OPaTOPHBIM 000pYAO0BaHUEM;

YMEHHE BBIIBUTaTh THUIOTE3bI, TPOBEPSATh HUX OSKCIEPHUMEHTAIFHBIMH CPEICTBAMHU,
bopMyIHpys 1eNb UCCIIeI0BaHNs, aHATM3UPOBATh MOJTYUYEHHbIE PE3YJIbTaThl U JINIaTh BHIBOJIBI,

YMEHHE y4YacTBOBaTh B y4eOHO-HCCIeNoBaTeIbCcKoH paboTe 1Mo OMOJIOTHH, 3KOJOTMU U
MeIUIMHE, MPOBOAMMON Ha 0a3ze MIKOIBHBIX HAYYHBIX OOIIECTB, W MyOJIMYHO TNPEICTABIISATH
MOJTyYCHHBIEC PE3YJIbTAaThl HA YICHUYECKAX KOH(EPEHIUIX;

YMEHHE OILIEHMBaTh JTUYECKHE aCHEeKThl COBPEMEHHBIX HCCIIeOBaHUI B 001acTH
Ouonoruu M MenuUUHbl (KJIOHHPOBAaHHE, HCKYCCTBEHHOE OIUIOJIOTBOPEHHUE, HalpaBICHHOE
WU3MEHEHHEe TeHOMa U CO3/[aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYLIECTBIIATh OCO3HAHHBIN BBIOOp Oyayleil mpodeccuoHanbHON AeSITETbHOCTH B
o01acTi OUOJIOTUH, MEUIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEITBCKOTO X031 CTBA, MUIIEBON
IPOMBIIIICHHOCTH, YIJyONATh TO3HABaTEeNbHBIA HMHTEPEC, HAIMpPaBICHHBI Ha OCO3HAHHBIN
BBIOOpP COOTBETCTBYIOIIEH mpodeccMd W TPOJOJDKEHHE OHOJIOTMYECKOro 00pa3oBaHUs B
OpraHu3alUsIX CPEAHEr0 NPOPECCHOHATBHOIO U BBICIIETO 00pa30BaHusl.
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[IpeameTHBIE pE3yNbTaTBl OCBOSHUS ydeOHOTO mnpeamera «buwomorusi» B 11 Knacce
JIOJIKHBI OTPAXKATh:

c(OpPMHPOBAHHOCTh 3HAHHUI O MECTE M POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAYK, B
(bopMUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTUHBI MHpa, B IMO3HAHUU 3aKOHOB
IPUPOJBI U PEUICHUH AKOJIOTUYECKUX MPOOJIEM YeIOBEUeCTBa, a TaKXKe B PELICHUU BOIPOCOB
PaLMOHATIBHOTO TPHUPOJIONONB30BaHUs,, U B (HOPMUPOBAHMM IICHHOCTHOTO OTHOILIEHHS K
npupojie, oOMIECTBY, YEJIOBEKY, O BKIJIAJE POCCUUCKUX M 3apyOCKHBIX YYEHBIX-OHOJIOTOB B
pa3BUTHE OHOJIOTHH;

yMEHHE BJIaJIeTh CUCTEMON OMOJIOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAET ONpEAeTICHUS U
NOHMMaHHE CYIIHOCTH OCHOBOIOJAraloMMUX OWOJIOTUYECKUX TEPMHHOB M TOHSATHHA (B,
sKocucTema, Ouocdepa), Omonormueckue Tteopun (dBomronMoHHAs Tteopus Y. JlapBuHa,
CUHTeTHUYecKass Teopus sBomonuu), ydenus (A. H. CeBepuoBa — 0 MmyTsSX U HampaBICHUSIX
spostonnu, B.W. Bepranckoro — o 6mocdepe), 3akoHbl (reHeTHYecKkoro paBHoBecus Jx. Xapau
u B. BaiinGepra, 3aponpiieBoro cxonactsa K. M. baspa), npaBuna (Munumyma lO. JIubuxa,
HKOJIOTHYECKOM MUPaMUIbI SHEPTHH ), TUIOTe3bI (Tunore3a «mupa PHK» V. I'mnbepra);

YMEHUE BIAJE€Th OCHOBHBIMM METOJAMHM HAy4YHOI'O IIO3HAHMS, HCIOJIb3yEMbIMH B
OMOJIOTHYECKNX HCCIEAOBAHUAX JKUBBIX OOBEKTOB U OJKOCHUCTEM (OMHCAHHUE, H3MEpPEHUE,
HaOJII0/IeHUE, SKCIIEPUMEHT), CIIOCOOaMU BBISIBJICHUS U OLIEHKU aHTPOINOICHHBIX M3MEHEHUU B
PUPOJIE;

YMEHHE BBIACNATh CYIIECTBEHHBbIE NPU3HAKU: BUAOB, OHOr€OLEHO30B, JKOCHUCTEM H
O6uocdepsl, CTaOMIM3UPYIOIIErO, MIBMKYIIETO W pa3pbIBAIOIIEr0 €CTECTBEHHOro 0oTOopa,
AJJIONATPUYECKOr0 U CUMIATPUYECKOT0 BU000pa30BaHusl, BIUSHUS JIBHKYILIUX CHII 3BOJIIOLUU
Ha reHO(OH] MONYJSALIUHU, NPUCIOCOOIEHHOCTH OPraHU3MOB K cpelie OOMTaHus, YyepeloBaHUsS
HaIpaBJIEHUH 3BOJIIOLUHU, KPYTOBOPOTA BEILIECTB U MIOTOKA SJHEPTHU B SKOCUCTEMAX;

YMEHHME YCTAHABIMBaThb B3aHMMOCBA3M MEXAy IPOLIECCAMHU DSBOJIIOLMM, ABMXKYIIMMHU
CHWJIAaMH aHTPOIIOTe€HEe3a, KOMIOHEHTAMHU PAa3JIMYHBIX 3KOCHCTEM M NPUCHOCOOJEHUSMU K HUM
OpraHU3MOB;

YMEHHUE BBISBIIATh OTJIUYUTENbHBIE TPU3HAKHU KUBBIX CUCTEM, NPUCIIOCOOICHHOCTh BUI0B
K cpele oOuTaHMs, aOMOTHYECKMX M OMOTHYECKHMX KOMIIOHEHTOB 3KOCHCTEM, B3aMMOCBs3EH
OpraHU3MOB B COOOIIECTBAaX, aHTPOIIOI€HHBIX U3MEHEHUI B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE UCIOJIB30BaTh COOTBETCTBYIOLIUE apTyMEHThI, OMOJIOTMUYECKYI0 TEPMUHOJIOTHIO 1
CUMBOJIUKY JUISl JOKa3aTelIbCTBA pOJICTBA OPraHM3MOB pa3HBIX CHCTEMAaTHYECKUX TpYIIIH,
B3aMMOCBSI3M OPraHU3MOB U Cpebl OOMTAHHUsS, €IMHCTBA YEIIOBEUECKUX pac, HEOOXOIUMOCTH
COXpaHEHUsS MHOIroo0pasusi BUAOB M IKOCHCTEM KaK YCIOBUS COCYIIECTBOBAHHS MPUPOABI U
YeJI0BEYECTBA,

YMEHHE pemaTh OWOJIOTUYECKHE 3a/a4M, BBISBIATH MPUUYUHHO-CIEJICTBEHHBIE CBS3U
MEXIY HCCIeAyeMbIMH OHOJIOTHYECKUMH TpOLlecCaMM U SBJICHHUSMH, J€laTh BBIBOJABI U
MIPOTHO3bl HA OCHOBAHMH IOJIyYE€HHBIX PE3YyJIbTaTOB;

YMEHHE BBINOJHATh J1JAOOpPATOpHbIE U MPAKTHYECKHE padoThl, COOJ0/IaTh MpaBUiia MPH
paboTe ¢ yueOHbBIM U 1a0opaTOpHBIM 000pPYI0BAHUEM;

YMEHHME BBIIBUIaTh THUIOTE3bl, MPOBEPATH HX HKCIHEPUMEHTAIbHBIMU CpPEACTBAMH,
dbopMynupys Ledb UCCIe0BaHNUs, aHAIM3UPOBATh MMOJIyYEHHbIE Pe3yNIbTaThl U JIEJIaTh BBIBOIBI,
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YMEHHE Y4YacTBOBaTh B YU€OHO-HCCIIEIOBATEIBCKON padoTe MO OMOJOTUM, DKOJIOTHH W
MeIUIMHEe, MPOBOAMMON Ha 0a3e HIKOJBHBIX HAYYHBIX OOIIECTB, W MyOJIMYHO MPEICTaBIATH
MOJIyYCHHBIE PE3YJIbTAaThl HA YIEHUYECKUX KOH(EpEeHIUIX;

YMEHHE OIICHMBaTh TUIOTE3bl U TEOPUM O TMPOUCXOXKICHUM >KU3HH, YeJOBEeKa U
YeJIOBEYECKMX pac, O MPUYMHAX, MOCIEACTBUAX U CIOCO0aX MPEeAOTBpAIlEHUsI TNI00ATBHBIX
U3MEHEHUH B buocdepe;

YMEHHE OCYIIECTBIISITh OCO3HAHHBIN BBIOOp OyayIel mpodecCHOHaNbHON AeITeTbHOCTH B
obnmactu  OMOJIOTHH, OSKOJOTUH, MPUPOIOIOJIB30BAHUS, MEIAUIMHBI, OHWOTEXHOJIOTHUH,
NICUXOJIOTHH, BETEPUHAPUH, CEIHCKOTO XO35AMUCTBA, MUIIEBOM IMPOMBIILIEHHOCTH, YIIIyOIsATh
NIO3HABATENIbHBI WHTEPEC, HAMpABICHHBI HAa OCO3HAHHBIM BBHIOOP COOTBETCTBYIOIIECH
npodeccud M TPOJOIDKEHHE OHMOJOTHYECKOro 00pa3oBaHUs B OPraHU3AlUSAX CPEIHEro
po(hecCHOHANBHOTO U BBICIIET0 00pa30BaHUsl.

[TpoBepsiembie TpeOOBaHUS K pe3yabTaTaM OCBOCHUS OCHOBHOM
obpazoBarenbHOU nporpammsl (10 kimacc)

Kon [IpoBepsieMble ~ MpeAMETHBIE  Pe3yJdbTaThl  OCBOCHHS  OCHOBHOMU
MIPOBEPSIEMOTO | 00pa30BaTEIHHOM MPOTPAMMBI CPETHETO 00IIEeT0 00pa30BaHUS
pe3ynbTara

1 CchopMupoBaHHOCTh 3HAHUM O MecTe M pOJM OHMOJIOTHH B CHCTEME
Hay4yHOTO 3HAHMSI €CTECTBEHHBIX HAyK, B ()OPMHUPOBAHUM COBPEMEHHOM
€CTECTBEHHO-HAYYHON KAapTHUHBI MHpa M HAy4HOI'O MHPOBO33PEHHUS; O
BKJIaJIE POCCUHCKUX U 3apyOeKHBIX YYEHBIX-OMOJIOTOB B pPa3BUTHE
Oouosiorny; (PyHKIHMOHAIBHOM TPAMOTHOCTH YeEJOBEKa JUIS pELICHUs
YKU3HEHHBIX 33]1a4

2 YMeHHe pacKpbhiBaTh COJIEp)KaHUE OMOJOTUYECKHX TEPMUHOB U TOHSITHIA:
KHU3Hb, KJIETKAa, OPraHu3M; MeTaboan3M (0OOMEH BEIIEeCTB U MpPEeBpaIICHHE
SHEPTHH), TOMEOCTa3 (CaMOperyJssius), YPOBHEBass OpraHU3aIus JKUBBIX
CUCTEM, CaMOBOCIIPOM3BEACHHE (PEMPOIyKIUs), HACIEICTBEHHOCTD,
HU3MEHYUBOCTB, POCT U pa3BUTUC

3 YMenue wuznaratb OMOJOTHYECKHE TEOpUM (KJIETOYHAs, XPOMOCOMHAs,
MyTanuoHnHas), 3akonbl (I. Mengensa, T. Moprana, H.I1. BaBunoBa) u
ydyeHus (0 LEHTpaX MHOrooOpasusi U MPOUCXOXKICHHUS KyJIbTYPHBIX
pacrennii H.M. BaBuioBa), onpenensats IpaHuibl UX HPUMEHMMOCTH K
JKUBBIM CUCTEMaM
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YMeHue BialeTh METOJAMH HAy4YHOTO TIO3HAaHWS B  OWOJOTHH
(HaOuroieHMEe M ONUCAaHME >KUBBIX CHUCTEM, IIPOLIECCOB U SBICHMIA;
OpraHM3alusi U  IpOBEJEHHE  OMOJIOIMYECKOr0  SKCIIEPUMEHTA,
BBIJIBIDKEHUE TUIIOTE3bI; BBIABICHUE 3aBUCUMOCTH MEXIY MCCIIELyEMBbIMU
BEIMYMHAMHU, OOBSICHEHHE TMOIYYCHHBIX PE3yJbTAaTOB, HCIIOJIB30BAaHHBIX
HAy4YHBbIX IOHATUM, TEOPUH M 3aKOHOB; YMEHHE JejaTb BBIBOABI Ha
OCHOBAHUU IOJIYUYEHHBIX PE3YJIHTATOB)

YMeHue BbIACIATh CYLIECTBEHHbIE IPU3HAKU BUPYCOB, KJIETOK IIPOKapUOT
U DYKapuoT, OJHOKIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB;
0COOEHHOCTH TPOLIECCOB OOMEHa BEIIECTB M IPEBPAIICHUS YHEPTUU B
KJIeTKe, (OTOCHHTE3a, IUIACTUYECKOTO M DHEPreTUYecKoro oOMeHa,
XEMOCUHTE3a, MHUTO03a, Me€i03a, OIUIOJOTBOPEHMS, PpPa3MHOXKEHUS,
WHIUBUAYATBHOTO Pa3BUTHUS OpraHKu3Ma (OHTOTEHE3)

YMeHue  NpUMEHATh  NOJY4YeHHble  3HaHUA Ui OOBACHEHMS
OMOJIOTHYECKUX TIPOLIECCOB W SIBJICHHUHU, ISl TPUHATHS TMPAKTHYECKHX
peleHrii B MOBCEIHEBHOM >KM3HM B ILIENsAX oOecredyeHus: 0e30MacHOCTH
CBOETO 3JI0POBbsSl M 370POBbSl OKPYKAIOLIUX JIOAEH, COONIIOJCHHUS HOPM
IPaMOTHOIO IIOBEICHMS B OKPY’KAIOLIEH IPUPONHOHN Cpele; NOHUMaHHE
HEOOXOIMMOCTH HCIOJIB30BAHUS JIOCTHKECHUN COBPEMEHHON OMOJIOTHU H
OMOTEXHOJIOTUH AJIS PAlIMOHAILHOTO IPUPOAONOIb30BAHUS

YMeHHe pelarbh 3JI€MEHTapHble T'€HETHMYECKHE 3aJadyd Ha MOHO- U
IUTMOPUIHOE CKpEIMBaHME, CLEIJIEHHOE Haclel0BaHUE; COCTaBIIATh
CXeMbl MOHOTMOPHUIHOTO CKpEIMBAaHUS JUIsl MTPeJICKa3aHus HACIeI0BaHUs
MIPU3HAKOB y OPTAaHU3MOB

YMeHue BBINOJIHATH JIAOOPATOPHbIE U MPAKTUYECKHUE PabOThl, COONIIOIATh
IpaBwia Ipu padboTe ¢ yueOHbIM U 1a00paTOPHBIM 000PYJOBAaHUEM

YMeHue KpUTHYECKH OLIEHWBATh M HWHTEPIPETUPOBATh HHPOPMAIUIO
OMOJIOTHYECKOT0 COAEP KaHUs, BKIIOUAIOLIYIO NICEBJIOHAYYHbIE 3HAHUS U3
paznuuHbiX HcTOoYHMKOB (CMMUM, Hay4dHO-TIOMyJsIpHBIE MaTepuabl);
THYECKHUE acTeKThl COBPEMEHHBIX MCCIEIOBAHUI B OMOJIOTUH, MEHUIINHE,
OMOTEXHOJIOTHH

10

YMeHune co3aBath COOCTBEHHBIE NMHUCHMEHHBIE W YCTHBIE COOOIICHHUS,
00001mas GMOJIOrHYeckyto HMH(OPMAIMIO M3 HECKOJIBKUX HCTOYHHMKOB,
IPaMOTHO MCIIOJIb30BATh MOHITUIHBIN amnmnapaT OHOJIOTHH

[IpoBepsiembie aemeHThI coaepskanus (10 kmacc)

Kon IIpoBepsieMblii DIIEMEHT COACpKAHUS
1 buonorus kak Hayka
11 buonoruss - Hayka o »uBoW mnpupoxae. Pomp Ouosorun B (HopMHpPOBaHUU

COBPEMEHHOW HayYyHOU KapTHHBI MUpa. CHcTeMa OMOIOTHYECKUX HAYK
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1.2

MeToapl TMO3HAHUS KUBOW MPUPOABI (HAOIIOJEHUE, SKCIIEPUMEHT, ONMUCAHHE,
W3MEpeHHe, Kiaccuukanus, MOJICIUPOBaHUE, CTATUCTUYECKass 0OpaboTKa
JTAHHBIX )

JKuBnIe CCTEMBI U BX opraHu3anus

2.1

Kusbie cuctembl (OMOCHUCTEMBI) Kak MpeAMET u3yudeHus Ouosnoruu. CBoiicTBa
OMOCHCTEM M UX pazHooOpas3ue

2.2

YpoBHH OpraHuzanuu OWOCHCTEM: MOJEKYJISIPHO-TEHETHYECKHA, KJICTOYHBIH,
OpraHU3MEHHBIN, TOMYJIAIIMOHHO-BUIOBOM, SKOCUCTEMHBIN, OrochepHbIi

XUMHYECKHUM COCTaB U CTPOCHHUC KIICTKH

XUMHYECKUA COCTaB KJETKH. XHMHWYECKHE 3JIEMEHTBHI: MAaKpPOA3JIEMEHTHI,
MHKpO3JIEeMEHThl. Boma u  MuHepanbHble BemiecTBa. DOyHKIMHA BOIBI U
MUHEpaJIbHBIX BEIIECTB B KiIeTKe. [loanepkanue ocMOTHYECKOTO OaaHca

3.2

benku. CoctaB u crpoeHHe O€lKOB. AMHMHOKHCIOTBI - MOHOMEpHI OENIKOB.
He3amenumble © 3aMEHHMMBIE AMUHOKHCIOTBL. AMMHOKHUCIIOTHBIA COCTaB.
VYpOBHM CTPYKTYpbl OEIKOBON MOJIEKYIbI (I€pBUYHASL, BTOPUYHAS, TPETUYHAS U
YeTBEPTUYHAS CTPYKTypa). XUMHUYECKHE CBOICTBa OenkoB. buosormueckue
GbyHKIUN OEIKOB.

®epMeHTHl - Omosornyeckue Karanuzatopbl. CTpoeHue QepMeHTa: aKTHUBHBIN
LHeHTp, cyOctpatHas cnenuduuHocTh. Kodepmentsl. Buramunbl. Orianuus
(epMEHTOB OT HEOPTraHUUYECKUX KaTaJIn3aTOpPOB

3.3

VYrneBoabl: MOHOcaxapuabl (TJIOKO3a, pubo3a U J1e30Kkcuprb03a), Aucaxapuibl
(caxapo3a, 7aKTo3a) W moJucaxapuibl (Kpaxmal, TJIMKOTeH, IeUII0JI03a).
Bronornveckne GyHKINN YTIIEBOJIOB.

Jlunuasl:  TpurMuepuabl, — crepounsl,  ¢dochomunuasl.  I'mapoduiabHO-
ruapodobHele cBoiicTBa. buonormueckue QyHkuuu aununoB. CpaBHEHHE
YTJIEBO/IOB, O€JIKOB U JIUMHJIOB KaK MCTOYHUKOB SHEPTUU

3.4

Hyxneunossie kucnotsl: JJHK n PHK. Hyxieotnabsl - MOHOMEPBI HYKJIEMHOBBIX
kuciot. Crpoenne u (ynkmuu JIHK. Crtpoenne m ¢ynkmuum PHK. ATO:
CTpoeHue U (QPyHKIUU

3.5

]_II/ITOJ'IOFI/ISI - HayKa O KJICTKC. Knerounas TCOpU:. Metoapl HU3YYCHUS KIICTOK

3.6

Kretka kak menmoctHas kwuBas cucreMa. OOmue MPU3HAKU KIIETOK: 3aMKHYTas
HapyxHasi mMemOpana, monekynbl JIHK kak reHermdeckuii ammapar, cucTema
cuHTe3a OeJKa

3.7

Tunsl kIeTOK: 3yKapuoTHyeckas U mpokapuoruuyeckas. OCoOOEHHOCTH CTPOEHUs
mpokapuoTHueckoil  kietku. Krerounas crenka Oakrepuii. CTpoeHme
AYKAPUOTHYECKOM KJIETKH. OCHOBHBIE OTJIWYHUSA PACTUTEIBLHOW, >KHUBOTHOH H
IpUOHOM KIIETKU

3.8

IloBEpXHOCTHBIE CTPYKTYphl KJIETOK - KIJIETOUHAsl CTEHKA, IJIMKOKAIUKC, HX
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¢ynkuuu. [Inasmarnyeckas memOpana, ee cBoiictBa u pyHnkiuu. Lluronnasma u
ee opraHoujpl. OgHOMEMOpaHHbIE OpPraHOM/bl KJIETKU: 3HJIOIIa3MaTudeckas
cetb (OIIC), ammapar ['onpmxu, nu3ocomsbl. IlomyaBTOHOMHBIE OpraHOWbI
KJICTKH: MUTOXOHJAPUH, IacTuabl. IIporcxoxaeHne MUTOXOHIPUN U IUIACTHUI.
Buner mmactun. HememOpanHbIE OpraHOWIBI KIETKH: PUOOCOMBI, KIIETOUYHBIM
LEHTP, PECHUYKH, KI'yTUKH. DYHKIIUN OPraHOMI0B KJIETKU. BriroueHus

3.9

SAnpo - perynstopHblii neHTp kietku. CTpoeHue sifpa: saepHas o000i0dKa,
KapuoIlUIa3Ma, XpOMATHH, SAPBIIIKO. XpPOMOCOMBI

3.10

TpaHcnopT BEHIECTB B KIIETKE

H(I/ISHGI[CHTCJ'IBHOCTB KIJIICTKH

4.1

OOmeH BemiecTB, WM MeTa0oJM3M. AcCCUMHIIIANMS (TJIACTHYECKUH OOMEH) W
JTUCCUMUIISALUS (PHEPreTUYECKUii OOMEH) - JIB€ CTOPOHBI €IMHOTO IIpoliecca
MeTtabonu3ma. Tunbel oOMeHa BelecTB: aBTOTPO(MHBIN U rerepoTpodHbIi. Pob
(dhepMEeHTOB B 0OMEHE BEIIECTB U MIPEBPAIICHHH YHEPTUHU B KICTKE

4.2

dorocunTe3. CBeToBas U TeMHOBast ¢azbl GporocuHTe3a. Peakimu hoTocuHTEe3A.
D¢ dexktuBHOCTL (DoTOCHHTE3a. 3HaYeHHE (DOTOCHHTE3a UIS JKU3HU Ha 3emie.
Bnusiaue ycioBuit cpenbl Ha (OTOCHHTE3 M CIIOCOOBI IOBBIMICHHS €T
MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUH.

XemocuHTe3. XEMOCHHTE3HPYIONIHEe OaKTepHH. 3HAuE€HHE XEMOCHHTE3a JIIs
KU3HU Ha 3emMJie

4.3

OHepreTndyeckuii oOMeH B KieTKe. PaciieruieHue BelecTB, BbIACICHHE U
aKKyMyJINPDOBaHME »HHEPrud B KIJIETKE. OTalbl SHEPreTHYeckoro oOMEHa.
I'mnkomus. bpoxkenue m ero Buuabel. KucnopogHoe okucieHue, WM KIETOYHOE
npixaHue. DPPEeKTUBHOCTh SHEPTeTUUECKOr0 0OMEHa

4.4

Peakuuu marpuunoro cuntesa. ['enernueckas nngopmanusa u JHK. Peanuzanus
reHeTH4ecKol mHdpopmanuu B KieTke. ['eHeTHueckuil KoJ M ero CBOWCTBA.
Tpanckpunuus - marpuunbiii cunre3 PHK. Tpancnsuust - GuocunTe3 Oelnka.
KonupoBanue amuHokuciot. Poss pubocom B 6uocunTese Oenka

4.5

Hexnerounsle (opMmbl XKu3HU - BUpychl. Mcropusi otkpeitusi Bupycos (.M.
WBanoBckuii). OcoOEHHOCTH CTPOGHMSI M KU3HEACSITEIbHOCTH BHPYCOB.
bakrepuodaru. bone3sHu pacTeHMid, >KUBOTHBIX M 4YEJOBEKa, BBI3bIBAEMbIC
BUpycamu. Bupyc nmmyHnonepunura yenoseka (BUY) - Bo3doyautens CIIN/da.
[TpodunakTrka pacnpocTpaHeHUs] BUPYCHBIX 3a00J1€BaHUI

Pa3zMmuoOXeHUE U HHAUBUAYAJIbHOC Pa3BUTUC OPIraHU3MOB

5.1

Knerounsnii 1uKiI, WM JKU3HEHHBIM NHMKI KiIeTku. MHTepdaza um MuTO3.
[Ipoueccrl, mpoTekatone B UHTepdaze. Pemnukanus - peakuus MaTpUYHOTO
cuareza JIHK. Ctpoenne xpomocoMm. XpOMOCOMHBIH HAa0Op - KapUOTHII.
JIuniouHBIE W TAlUIOWJAHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPpOMAaTHJIBI.
[utonornyeckue OCHOBBI Pa3MHOXEHUS W HWHIUBUIYAIBHOTO Pa3BUTHUS
OpraHU3MOB.
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Henenue knerkn - muro3. Cragum Mmutosa. llpomecchl, mpoucxopsiiye Ha
pasHbIX CTaJUAX MUTO3a. buosornueckuii cMpIci MUTO3a

5.2

(DOpMBI Pa3MHOXCHHA OPraHU3MOB: 0ecroJjioe U IOJIOBOE. BI/II[BI OecroJoro
PaSMHOXKCHUA: JACJIICHHUC HAJABOC, ITOYKOBAHUC OJHO- MW MHOI'OKJICTOYHBIX,
cnopoo6pa30BaHHe, BE€r€TaTuBHOC Pa3sMHOXKCHHC. I/ICKYCCTBCHHOG
KJIOHUPOBAHUC OPraHU3MOB, €Iro 3HAUYCHUC IJId CCIICKIUN

5.3

[TonoBoe pa3MHOXEHUE, €r0 OTINYHUS OT O€CIOI0ro.

Meito3. Cramum wMeiio3a. Ilpoieccel, mpoucxoasnme Ha CTaausx Meho3a.
[ToBenenue xpomocom B Meio3e. Kpoccunroep. bHosOrudyeckuii CMbICT U
3HaueHue Meiio3a

5.4

l'ameTorenes - mpoiecc 00pa3oBaHUs MOJOBBIX KJIETOK y KMBOTHBIX. [lonoBbie
JKeJe3bl: CEMEHHUKU M AU4HUKUA. OOpa3oBaHHE M Pa3BUTHE MOJOBBIX KIJIETOK -
raMmer (crepmMaTro3ou], SHIEKIeTKa) - cepMarorenes u ooreHe3d. OcoOEHHOCTH
CTPOEHUS SAMLEKIETOK U criepMaTo3onaoB. OmnogorBopenue. [laprenorenes

5.5

WnpuBuayanbHoe — pa3BuTue  (OHTOreHe3).  OMOpHOHAIbHOE  pa3BUTHE
(aMOpuorenes). DTanbl SMOPUOHAIIBHOTO PA3BUTHUS Y MO3BOHOYHBIX >KMBOTHBIX:
apoOiieHue, ractTpysinus, opraHoreHes. [loctamOpuonansHOe pasButue. THIIBI
MOCTAMOPHOHAIFHOTO Pa3BUTHS: TMPsMOE, HempsiMoe (JIM4nHOuYHOE). BimsiHue
Cpenbl Ha Pa3BUTUE OPraHU3MOB; (aKTOPBI, CIIOCOOHBIC BBHI3BIBATH BPOXKIICHHBIC
YpOJICTBa.

Poct u pazButue pacrenuil. OHTOreHe3 BETKOBOI'O PACTEHHUs: CTPOCHUE CEMEHH,
CTaJNH Pa3BUTHSA

HaCJ'IC)ICTBeHHOCTI) U USMCHYUBOCTb OPTaHHU3MOB

[Ipeamer u 3agaum reHeruku. Mcropus pa3Buths reHeTukd. Bkiag poccuiickux
U 3apyOeXHBIX YYEHBIX B DPa3BUTHE TE€HETHUKU. MeToabl T'€HETHUKH
(ruOpUAOIOTUUECKHH, IUTOT€HETHYECKHU, MOJIEKYJIIPHO-T€HETHYECKUH ).
OcCHOBHBIE TEHETUYECKUE NOHATH. [ eHeTHuecKas CUMBOJIMKA, UCTIOIb3yeMasl B
cXeMax CKpellrBaHUN

6.2

3aKOHOMEPHOCTH HaclelO0BaHHUsA INPU3HAKOB, yCTaHOBJIEHHble ['. Menaenem.
MoHorubpuiHoe CKpeuBaHue. 3akoH eIuHooOpa3ust THOpPHUIOB MEpPBOTO
nokosieHusi. [IpaBuino J1OMUHHpOBaHUS. 3aKOH pPAcCIIEIUIEHUS IPU3HAKOB.
I'nnore3a uncroTs! ramet. [loaHOE M HEMOIHOE JOMUHUPOBAHUE.

JurubpuaHoe ckpemiMBaHue. 3aKOH HE3aBHCHMOI'O HACJEIOBAaHUS MPU3HAKOB.
[{uToreHeTHYECKUEe OCHOBBI JUTMOPUIHOTO CKpEHIMBaHUSA. AHaIM3HpyIOlIee
cKkpemMBaHue.  lcnonb3oBaHWE — aHAIM3HUPYIOIIETO  CKpPEIIMBAHMUS IS
OIpeJIeJIeHUs] TEeHOTHUIa 0cooU

6.3

CueruieHHoe HacienoBaHue npusHakoB. Pabora T. Moprana mno cuerieHHOMY
HaclenoBaHWIO TreHoB. Hapymienue cuemeHus Te€HOB B pe3yJbTare
KpOCCHHroBepa. XpOMOCOMHasi TEOpUs HaCJIEJCTBEHHOCTU. [ eHeTnueckue
KapThl.

I'enernka mnona. XpoMOCOMHOE oOIpeleleHHe Mmoja. AyTOCOMBI M IOJIOBBIE
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XPOMOCOMBI. I'omorameTHbie u TeTCPOraMCTHLIC OpPraHU3MBI. HaCJIeI[OBaHI/Ie
IIPHU3HAKOB, CHUCIVICHHBIX C ITOJIOM

6.4

W3meHunBOCTb. Buabl M3MEHUMBOCTH: HEHACIEACTBEHHAs M HACJIEACTBCHHAs.
Ponp cpenpl B HEHACIHEACTBEHHONM  M3MEHUYMBOCTU.  XapaKTEPUCTHKA
MOJIUGUKAMOHHON H3MEHYMBOCTU. BapualnoHHBIM psa M BapualOHHAs
kpuBas. HopMa peakunu npusHaka. KonudyecTBeHHbIE U KaUECTBEHHBIE IPU3HAKU
U X HOpMa peakuuu. CBoicTBa MOIU(UKAMOHHON U3MEHUUBOCTH

6.5

HacnencrtBeHHas, WM TEHOTHNIMYECKas, HW3MEHUMBOCTh. KoMOMHAaTHBHAs
U3MEHUYMBOCTb. Melo3 M 1OoJOBOM Mpolecc - OCHOBa KOMOMHATHUBHOW
U3MEHYMBOCTH. MyTanoHHass M3MeH4YMBOCTh. Kilaccudukauus MyTtanuii:
TE€HHbIE XPOMOCOMHBIE, T€HOMHBIE. HacToTa U NpUYMHBI MyTauuid. MyTareHHbIe
(akTopsl. 3aKOH rOMOJIOTHYECKUX PAZIOB B HACJIeCTBEHHON n3MeHunBoctu H.M.
Basuiiosa

6.6

I'eneruka uyenoBeka. Kapuorun uyenoBeka. (OCHOBHBIE METOJIbl TI'€HETHKU
4eJ0BeKa: TCHCAIOTHYCCKHI, OJIU3HELOBBIN, IIUTOTCHETUYCCKUI,
OMOXMMHYECKUN, MOJEKYIIpHO-TeHeTHUecKkuil. COBpEeMEHHOE OmpeeieHue
réHoTuIa: MmMoJHOIrCHOMHOC CCKBCHUPOBAHHUEC, TCHOTHIIMPOBAHUE, B TOM YHUCIIC C
nomomnpio I1I[P-ananu3za. HacnencTBenHbie 3a0o0eBaHHS YEIIOBEKA: TCHHBIC
0oJie3HM, OOJIE3HU C HACJIECICTBEHHOM MPEIpacroioKEHHOCThIO, XPOMOCOMHBIE
6one3nu. ComaTuueckue M TeHepaTHBHbIE MyTalMH. [IpUHIUIBI 370pOBOTO
oOpa3a J>KU3HU, JMArHOCTHKH, MPO(PUIAKTUKM ¥ JICUEHUS TIEeHETHUYECKHUX
0ose3Hell. MeauKo-reHeTUYeCKOe KOHCYJIbTHUPOBAHHUE. 3HAUEHHE MEAUIIMHCKON
TeHETUKH B MPEJAOTBPAILICHUH U JICYCHUH TeHETUYECKUX 3a00JIeBaHMI YelloBEKa

Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexkuusa Kak HayKa W TIPOLECC. 3apOXKACHUE CEIEKIMH U JIOMECTHUKAIMS.
VYuenne H.M. BaBunoBa o0 1eHTpaXx TMNPOUCXOXKAEHUS U MHOroooOpasus
KyJbTYPHBIX pacTeHHH. LIeHTphl MpOUCXOKIEHUS JOMAIIHUX XUBOTHBIX. CopT,
1I0poOJa, ITaMM

7.2

CoBpeMeHHbBIE METOBl CeNEeKIMU. MacCoBbIii U WHAUBUAYaIbHBIA OTOOpPHI B
CEJIEKIIMA DPACTEeHUM M KUBOTHBIX. OIlEHKa 3KCTepbepa. bam3kopoacTBEHHOE
CKpemuBaHue - WHOpuAWHT. Yuctas nuHusg. CKpeUMBaHUE YHUCTHIX JTHHHMA.
I'eteposuc, wim rubpunHas cuia. HepoacTBeHHOE CKpelMBaHUE - ayTOPUJIMHT.
OtnanenHas tulOpuauzanuss M ee ycrnexu. VICKycCTBEHHBI MyTareHe3 U
MOJyYEHUE TMOJUIIIOUAOB. JIOCTMKEHHUSI CENEKIMM pAaCTeHUH, MXWUBOTHBIX U
MHKPOOPTraHU3MOB

7.3

buorexHonorust kak oTpacip IpOU3BOACTBA. ['€HHas MH)KEHEpHs. OTalbl
co3nanusa pexomOuHanTHOW JIHK wu Tpancrennsix opranusmon. Kierounas
nHxeHepus. Knerounsie KynbTypbl. MUKpOKIOHaIBHOE PA3MHOKEHUE PACTEHUI.
KiionnpoBanue BBICOKOIPOAYKTHBHBIX CEJIBCKOXO3SMCTBEHHBIX OpPraHU3MOB.
Okonorndeckue W 3Ttudeckue  mpodirempl. MO - reHeTHYecKH
MOJUGUIMPOBAHHBIE OPTaHU3MBI
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[TpoBepsieMbie TpeOOBaHUS K pe3yJIbTaTaM OCBOCHUS OCHOBHOM
obOpasoBarenbHO TTporpammsl 11 kimacca

Kon
MIPOBEPSIEMOTO
pe3yibTaTa

[IpoBepsieMple ~ NpeAMETHBIE  PE3YJbTAaThl  OCBOEHMSI  OCHOBHOM
00pa30BaTeNbHOM MPOrpaMMbI CpeAHEro 001Iero o0pa3oBaHus

1

ChopmupoBaHHOCTh 3HAHUH O MECT€ U PONM OHOJIOTUHM B CHCTEME
HAy4YHOTO 3HAHMSI €CTECTBEHHBIX HAyK, B ()OPMUPOBAHHM COBPEMEHHOM
€CTECTBEHHO-HAyYHOM KapTUHBI MHUpAa W HAYYHOTO MHPOBO33PEHHUS; O
BKJIaJIE POCCHUHCKUX U 3apyOEKHBIX YYEHBIX-OHMOJIOTOB B DPa3BUTHE
Owosnorny; (QyHKIMOHAIBHOH T'PaMOTHOCTH 4YeJIOBEKa JUIsl PEIICHUs
KU3HEHHBIX 3a7a4

YMeHHe pacKpbIBaTh COJCPKAHUE OMOJIOTUYCCKUX TCPMHHOB U TIOHSITHIA:
BHJI, TOMYJISIMS, TEHO(POHI, AIBOJIONHS, IBIKYIIUE CHIBI ((aKTOpBI)
SBOJIOLUK,  TPHUCIOCOOIEHHOCTh  OPraHW3MOB,  BHI000pa30OBaHUE,
9KOJIOTHYECKHE (DAaKTOpPBL, OSKOCHCTEMa, TPOAYLEHTHl, KOHCYMEHTHI,
PEOYICHThI, I[E€NH MHUTaHHs, SKOJOTHYECKas MHUPaMHUaa, OHOTEOICHO3,
ounochepa

YMmenue wusnarath OuoOJIOTHYECKHE TEOpHM (dBoJItOLIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKasi TEOPHUsI IBOJIOLNH), 3aKOHBI U 3aKOHOMEPHOCTH
(3apogsimieBoro  cxoactea  K.M.  bapa, uepenoBaHHs — TJIaBHBIX
HampaBieHud u mytel sBomonmu A.H. CeBeprioBa, yueHus o 6uocdepe
B.U. Bepnajackoro), onpeaensTh TPaHUIBI UX NMPUMEHUMOCTH K >KHBBIM
cucremMam

YMeHue BraneTb METOAAMHM HAY4YHOIO TIIO3HAHUS B  OMOJIOTHH
(HaOyrofieHHe M ONHCaHHE >KUBBIX CHUCTEM, IPOLIECCOB U  SBICHMIA;
OpraHM3alnusi W  [pOBeJeHHE  OMOJOrMYEecKOro  SKCIIEpUMEHTA,
BBIJIBIKEHUE TUIIOTE3bI; BBIABICHUE 3aBUCUMOCTH MEXKIY MCCIIELYyEMBbIMU
BEJIMYMHAMHU, OOBSCHEHHE IOIYYEHHBIX PE3yJbTaTOB, HCIOJIb30BAaHHBIX
Hay4HBIX IIOHATHUM, TEOpPUM M 3aKOHOB; YMEHME [elaTb BBIBOJIBI Ha
OCHOBaHUU TOJYUYEHHBIX PE3YJIHTATOB)

YMeHHe BBIJEIATh CYIIECTBEHHBIC MPU3HAKKA CTPOCHUS OMOIOTHYECKUX
OOBEKTOB: BUJOB, MOMYJSAIUNA, TPOAYIIEHTOB, KOHCYMEHTOB, PEAYIIEHTOB,
OMOTEOIIeHO30B U IKOCHUCTEM; OCOOCHHOCTH TMPOIIECCOB HACJIEICTBEHHOM
H3MCHYHBOCTH, €CTECTBEHHOTIO otOopa, BUI000pa30BaHUs,
MIPUCTIOCOOJIEHHOCTH OPTaHU3MOB, JACHCTBUS IKOJIOTHIECKUX (DAKTOPOB Ha
OpraHu3Mbl, IEPEHOCa BEIIECTB M IOTOKAa DJHEPIMM B HKOCUCTEMAX,
AHTPONOTEHHBIX HW3MEHEHMH B JOKOCHCTEMAax CBOEM  MECTHOCTH,
KpPYTOBOPOTA BEIIECTB M OMOT€OXMMUYECKUX LIUKIIOB B OHochepe

YMeHHe  NpPUMEHATh  NOJYYeHHblE  3HAHUSA  JUII  OOBACHEHHA
OMONIOTMYECKNX IPOIECCOB M SBICHUH, UIA TPUHATHS TNPAKTHIECKUX
pelIeHU B MOBCEIHEBHOM >KM3HM B IIETSAX OOecredeHus 0e301MacHOCTH
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CBOETO 3/I0pOBbS U 3[0POBbsSI OKPYXKAIOMIUX JIFOAEH, COOMIOACHUS HOPM
IPaMOTHOIO IIOBEICHMS B OKPY’KAIOIIEH IPUPONHOM Cpele; MOHUMaHHE
HEOOXO/IMMOCTH HCIIOJIBb30BaHUS JIOCTHIKEHUH COBPEMEHHOW OMOJIOTHH
IUI PaliMOHAIBHOIO IIPUPOIONIOIB30BAHUS

YMeHue pemaTb 3JI€MEHTapHble OMOJIOTMYECKHE 3a/lauyd, COCTaBIIAThH
CXEMBI [IEpEHOCca BEUIECTB U SHEPIUU B IKOCUCTEMAX (L€ MUTAHUSA)

YMeHue BBINOJHATH JIAOOPATOPHBIE U MPAKTHYECKHUE PabOThI, COONIIOIAT
MpaBujia IpH padoTe ¢ y4eOHBIM U JIAOOPATOPHBIM 000PY0BAHHEM

YMeHHe KpUTHYECKH OLIEHWBAaTh W HWHTEPHPETHPOBATH HH(POPMAIHIO
OMOJIOTMYECKOT0 COAEPIKAaHUs, BKIIOUAIOLIYIO [ICEBJIOHAYYHbIE 3HAHUS U3
paznuuHbiX HcTo4HUKOB (CMMUM, Hay4yHO-OMyJsIpHBIE MaTepuUabl);
paccMaTpuBaTh II00albHbIE HKOJOTHYECKUE MPOOIeMbl COBPEMEHHOCTH,
(hopMHUPOBATH MO OTHOMICHUIO K HUM COOCTBEHHYIO ITO3HIIUIO

10

YMeHue coznaBaTh COOCTBEHHBbIE NMHCbMEHHBIE M YCTHBIE COOOLICHMS,
0000mmas O6uonornyeckyro WHGOPMAIMI0O M3 HECKOJBKUX HCTOYHHUKOB,
IPaMOTHO UCTIOJIb30BaTh MOHATUHHBINA anmapaT OHOJIOTHH

[TpoBepsiemsble anemMenThI conepkanus (11 kiacc)

Kon

[IpoBepsieMblil AIEMEHT COJIEPHKAHUS

1

OBOIIIOIMOHHAS OMOJIOTUSA

11

DBOJIOIIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CugerenbcTBa  3BONIONMU.  [lanmeoHTodOrMYeckue:  MOCIEeN0BATEIbHOCTD
IIOSABJICHUA BHIOB B MMaJeOHTOJIOTHIECKOM JICTOIMUCH, TICPEXOJHBIC q)OpMI)I.
buoreorpaguyeckue: cxoIcTBO M paznuuue (ayH U (Girop MaTepuKOB U
OCTPOBOB. DMOPHOJIOTUYECKHE: CXOACTBA U PA3IUUYUSI SMOPUOHOB Pa3HbIX BUJIOB
MO3BOHOYHBIX. CpaBHUTENBHO-aHATOMHUYECKUE: TOMOJOIMYHbIE, aHAJOTHYHBIE,
pyJIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYJIIpHO-OMOXUMUYECKHE: CXOJCTBO
MEXaHU3MOB HACJIEZICTBEHHOCTH U OCHOBHBIX META0OJMUYECKUX MyTel y Bcex
OpPraHu3MOB

1.2

OpomonnonHass teopus Y. JlapBuHa. IIpenmnocbulku  BO3HHKHOBEHUS
JapBUHU3MA. J[BHOKyIIME CHIIBI 3BOJIOUMU BUIOB 1O JlapBUHY (M30BITOUYHOE
pa3MHOXKEHHE IIPU OTPAaHUYEHHOCTH PECYPCOB, HEOIpeeIeHHas: HU3MEHUNBOCTbD,
60pb0a 3a CyIlIeCTBOBaHUE, ECTECTBEHHBIH 0TOOD)

1.3

Cunrernueckast Tteopust dBomoiuu (CTD) U OCHOBHBIE €€ TMOJIOKECHHUS.
MuxkposBosmtorus. [Tomynsmus Kak eTMHAIA BUAA U SBOTIOIUN

1.4

JBmwxymme cuibl ((akTopsl) SBONIONMM BHUIOB B INpupojae. MyTalMOHHBIN
nporecc U KOMOMHATUBHAs M3MEHYMBOCTb. [lomynsiinoHHbBIE BOJHBI U Apeid
reHoB. M3omsamust u murpanus. EctecTBeHHBIH 0TOOpP - HampaBisAtomui (akTop
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sBomonnd. POPMBI €CTECTBEHHOTO 0TOOPA.

IIpucnocoOaeHHOCTh  OpPraHU3MOB Kak pe3yibTarT sBosouuu. I[Ipumepsl
MPUCTIOCOOTICHUN Y OPraHu3MOB. ApoMOp(O3bl H HAHOAIANTALINH.

Bun u Bunoo6pasosanue. Kpurepuu Buga. OcHoBHbIE (hOpMBI BUA00OPA30BaHUS:
reorpauueckoe, IKOJIOrHIECKOe

1.5

MakposBomroniust.  PopMbl  dBONIIOLMU:  (UIETHYECKasi,  JTUBEPreHTHAs,
KOHBEpIreHTHas, napaiensHas. HeoOpatumocTs 3Bomonun

Bo3HuuknoBeHue n Pa3BUTHUC )KU3HU HA 3emie

2.1

JloHayuHble MpPEACTAaBIECHUS O 3apOXKICHHM JKU3HU. HaydHble THUIIOTE3BI
BO3HUKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 M MaHCHepMusa. XHUMHYECKas
SBONIONHUSA. DKCHEPUMEHTAIIbHOE TOJATBEPKIACHHE XHUMHYECKON SBOJIOIUU.
Hauanpabie 3Tamel Ononornyeckor somoruu. ['mmnore3a PHK-mmupa. IlepBoie
KJIETKH U MX 3BOJIIOIMA. POPMUPOBAHUE OCHOBHBIX I'PYIIT dKUBBIX OPTAHU3MOB

2.2

Pa3Butne xu3Hu Ha 3emie mo spam u nepuogam. Kartapxeil. Apxeiickas u
nporepo3oiickas dpel. [lanmeo3olickas 3pa W ee MepuoAbl: KEeMOPHUHCKHIA,
OPIOBUKCKHW, CWIYPUWCKHW, JIEBOHCKUH, KaMEHHOYIOJIbHBIMA, IEPMCKHU.
Me3o30iickas 3pa U ee epuoibl: TPHACOBBIN, FOPCKHI, MEJIOBOM.

KaliHo3oiickass »3pa ®W €€ MNepuoAbl:  NAJCOTCHOBBIM, HEOrE€HOBBIN,
AQHTPOIIOI€HOBBIA. XapaKkTepUCTUKA KIUMATa U TEO0JOTMYECKUX MPOLECCOB.
OCHOBHBIE 3Tallbl BOIOIUN PACTUTENBLHOTO U dKUBOTHOTO MUpPa. ApoMop(]o3bl y
pacTeHuid U KUBOTHBIX. [losiBI€HHME, pacuBEeT M BBIMUpPAHHME TPYMNH >KUBBIX
OpraHU3MOB

2.3

Cucrema oOpraHM4ecKOro Mupa Kak OTpaxkeHHe H3Bojouuu. (OCHOBHbIE
CUCTEMATUYECKUE IPYIIIbI OPraHU3MOB

2.4

DBOJIIOLMS 4YeJIOBEKa. AHTPOIOJIOrus Kak Hayka. Pa3Butue mpeacraBieHHil o
MPOUCXOXKACHUN YelloBeKa. MeToasl HW3ydeHus aHTpororeHeza. CXoicTBa u
pasnnuyus 4eJIoBeKa U )KMBOTHBIX. CHCTEMAaTUYECKOE TOJIOKEHUE YETTOBEKA.
JBrxymue cuibl (pakTopsl) anTponorene3a. HacnenctBeHHass ”3MEHYUBOCTh U
€CTeCTBeHHbIN 0TOOp. OOIIECTBEHHBIN 00pa3 >KWU3HMU, W3TOTOBJICHHE OpPYAHA
Tpy/Aa, MBIIIVICHUE, PEYb

2.5

OCHOBHBIE CTaJuM WM BETBU 3BOJIIOIMM YEJIOBEKA: aBCTPAJONMUTEKH, UYeroBek
ymensiid, Yenosek npsMmoxondmui, YenoBek HeaHaepranbCkuii, Yenosek
pazymHbld. Haxoaku HMCKOMaeMbIX OCTaHKOB, BpEMS CYyIIECTBOBaHUS, 00JacTb
pacrpocTpaHeHHst, 00beM FOJIOBHOTO MO3Ta, 00pa3 )KU3HU, OPYIHS

2.6

Yenoeueckue pacbl. OCHOBHBIE OOJBIINE pachl: €BPOICOUIHAs (€Bpa3Hiickas),
HErpO-aBCTPaAIONIHAS (3xBaTOpHaNbHas), MOHTOJIOMIHAs (asmarcko-
amMepHuKaHcKasi). YepThl MPUCTIOCOOIEHHOCTH MPEICTABUTENEH YETOBEUECKUX pac
K yCIIOBUSM cyliecTBOBaHMs. EnnHCTBO yenoBedyeckux pac. Kpuruka pacuzma

OpraHusMbl 1 OKpy>Karolias cpeaa

DKOJIOTHsI KaK HayKa. 3aJayd M pa3Aesibl dKOJOTHMU. MeToabl 3KOJOTHYECKUX
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UCCIIEIOBAaHMH. DKOJIOTHYeCKoe MUPOBO33peHne. Cpebl 0OUTaHHsI OPraHU3MOB:
BOJIHAs, HA3eMHO-BO3/IyIIIHAs, IOYBCHHAs!, BHYTPUOPTraHU3MEHHAs

3.2

Okonoruueckue  ¢akroppl. Knaccudukauus  skoimormdeckux — (akTOpPOB:
abuoTtnyeckne, OMOTHYECKHE W aHTPONOTeHHbIC. JIeHWCTBUE HKOJOTHYECKUX
(haKkTOpOB HA OPTaHU3MBI

3.3

Abunornueckue (GakToOpbl: CBET, TeMIlepaTypa, BiIaxHOCTh. dotomepuoansm.
[IpucnocoOnenuss OpraHU3MOB K  JCHCTBUIO a0MOTHYECKHUX  (PAKTOpPOB.
buonornyeckue purmsl

3.4

buotnueckue ¢akropel. Buapl OMOTHYECKHX B3aUMOJCHCTBUI: KOHKYPEHIIHS,
XMIIHUYECTBO, Iapa3uTH3M, MYyTyalu3M, KOMMEHCAJIM3M (HaxJIeOHUYECTBO,
KBapTHPAHTCTBO),  aMEHCAJIU3M, HEUTpaidm3M. 3Ha4eHHE  OHMOTHYECKHUX
B3aUMOJICHCTBUM IS CYIIECTBOBAHUS OPraHU3MOB B IPUPOJHBIX COOOIIECTBAX

3.5

DKOJIOTHYECKHE XapaKTCPUCTHUKHU TNOITYJISIOHUU. OCHOBHBIE I10Ka3aTciin
MomyJsinuu: 4YWUCJICHHOCTb, IINIOTHOCTH, POXAACMOCTb, CMCPTHOCTbL, IHPHUPOCT,
MuUrpamnus. I[I/IHaMI/IKa YUCJICHHOCTH IIOITYJIAINH U €€ PCTYJIAIUA

COO6H.I€CTBEI H 3KOJIOTHYCCKHUE CUCTCMBI

CooOmiectBo opranu3moB - OuoneHo3. CTpyKTypbl OHOILIEHO3a: BUAOBasi,
MPOCTpaHCTBEHHAs, Tpoduueckas (muieBasi). Buasl-nomuHantel. CBsi3M B
OuoIeHo3e

4.2

Okonorndyeckue cuctembl (3kocuctembl). IloHsTe 00 dKocuctemMe H
ouoreoneHo3e. @DYHKIMOHAIbHbIE KOMIIOHEHTbl 3KOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAyLeHThl. KpyroBopoT BEIIECTB U MOTOK SHEPTUU B SKOCUCTEME.
Tpoduueckue (muiieBbie) YpPOBHM OHKOCHUCTEMbI. [luineBble Lenmu M CETH.
OcCHOBHbBIE TIOKa3aTeJId SKOCHCTEMBI: OHOMacca, MPOAYKLHUSA. DKOJOTHUYECKHUE
NMUpaMHIIbl: TPOAYKLIMH, YHCIEHHOCTH, Ouomaccel. CBoOilcTBa 53KOCHCTEM:
YCTOMYHMBOCTB, CAMOPETYJIALHN, pa3BuTue. Cykueccus

4.3

[Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCHUCTEMA XBOWHOTO WIH
LIMPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOreHHbIE 9KOCHUCTEMBI. ATpOIKOCUCTEMBI. YpO0o3KOCHCTEMBI.
buonoruueckoe 1 X03HCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.
buopaznoobpazue kak (akrop ycroiumBoctH sKocucteM. CoxpaHeHue
OMOJIOTHUUECKOTO pa3HOOOpa3us Ha 3emiie

4.4

Yuenne B.M. Bepnanckoro o Ouocdepe. I'panHurpl, coctaB u CTPYKTypa
o6uocdepsl. JKupoe BemectBo u ero ¢yHkuuu. OcobeHHocTH Omochepsl Kak
rio0anpHOM 3KOcHCTeMBl. JlMHaMu4eckoe paBHOBeCHE W oOOpaTHas CBSA3b B
o6uocdepe. KpyroBopoTsl BemeCTB M OHOr€OXMMHUYECKHE IUKIbI 3JEMEHTOB
(yrnepopa, azora). 30HaIbHOCTH OMoCchepsl. OCHOBHBIE OMOMBI CYIITH

4.5

UYenoseuectBo B Omocdepe 3emian. AHTPONOTCHHBICE M3MEHEHHUsT B Omocdepe.
['mobGanbHBIE YKOIOTHYECKHE TTPOOIIEMBI.
OcHOBa palMOHAIBHOTO YIPABICHHUS NPUPOAHBIMH pecypcaMH H X
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ucnoib3oBanue. JlocTikeHust OMOJIOTHH U OXpaHa MPUPOIBI

JIns mpoBeneHus €IMHOTO TOCYAAapCTBEHHOTO dK3aMeHa 1o Ouonoruu (mamee - EI'D mo
OMOJIOTHH) HCIIONB3YeTCs MepedeHb (KoAn(pUKaTop) MPoBEpsieMbIX TPeOOBAaHUH K pe3yJbTaTaM

OCBOEHHUSI OCHOBHON 00pa3oBaTelbHOIl MpOorpamMmbl

9JICMCHTOB COACPKAHUA.

[Tposepsiembie Ha EI'D o 6uonoruu TpebGoBanmst
K pe3yJbTaTaM OCBOECHHUSI OCHOBHOM 00pa30BaTEIbHOM MPOrpaMMbl
cpemHero odmiero oopa3oBaHus

Kon
IPOBEPSIEMOTO
TpebOBaHU

[IpoBepsiemble TpeOOBaHMSI K MPEIMETHBIM pE3yJibTaTaM OCBOEHHUS
OCHOBHO# 00pa3oBaTeIbHON MIPOrpaMMBI CPEeIHEro o0IIero 00pa3oBaHus

1

CpopMUpPOBAaHHOCTh 3HAHMM O MECTE W POJU OHOJOTUU B CHUCTEME
€CTECTBEHHbIX HayK, B ¢dbopmHpoBaHUU COBPEMEHHOM
€CTECTBEHHOHAYyYHOW KapTHHbI MHUpa, B TMO3HAHUU 3aKOHOB IPHUPOJBI U
pELIEHNH HU3HEHHO BaXXHBIX COLMAIBHO-3TUYECKUX, IKOHOMMYECKHX,
9KOJIOTMUECKUX MPOOJIEM YEIOBEYECTBA, a TAKXKE B PEUICHHH BOIPOCOB
palMoOHAIBHOTO MPUPOAONOIb30BaHUS, B (HOPMUPOBAHMU IIEHHOCTHOTO
OTHOIIEHUS K MpUpoje, OOUIeCTBY, UEIOBEKY; O BKJIAJAE POCCUHCKUX U
3apyOeKHBIX YUEHBIX - OMOJIOTOB B pa3BUTHE OMOJIOTHU

Bnanenue cuctemoil 3HaHU# 00 OCHOBHBIX METOJIaX HAYYHOI'O IMO3HAHUS,
UCIOJIb3YEMBIX B OHOJIOTMYECKUX HCCIEIOBAHUSAX JKUBBIX OOBEKTOB H
9KOocUCTeM  (omucaHMe, M3MepeHHe, INpoBeAeHHEe  HalroaeHuil);
Croco0aMH BBISIBJICHHS U OLICHKU aHTPOIIOT€HHBIX N3MEHEHU B IPUPO/IE.
YMeHHE BBIABUTATh THUIIOTE3bI, IPOBEPATh MX HKCIIEPUMEHTAIBHBIMU
cpeactBamyu,  GOpMyIHMpys  Ielb  UCCIEAOBaHMS,  AHAIM3MPOBATH
IIOJIyYEHHBIC PE3YJIbTaThl U €1aTh BEIBOJIBI.

BriABieHMEe  3aBHCHMOCTH  MEXKIy  MCCIEIYEMBIMM  BEIMYMHAMM,
OOBSICHEHUE MOJyYEHHBIX PE3yJNbTaTOB U (OPMYJIHMPOBAHHE BHIBOJOB C
HCIIOJIb30BAaHUEM HAYYHBIX TOHATUN, TEOPUN U 3aKOHOB

YMeHne BIaJeTh CUCTEMOW OMOJIOTMYECKUX 3HAHWM, KOTOpas BKIFOYACT:
OCHOBOIIOJIAraronIe OMONIOrnYeCKre TEPMUHBI U MOHATHS (’KU3Hb, KJIETKa,
TKaHb, OpraH, OpraHW3M, BHJ, MONYJSALUSA, 3KOCHCTEMa, OHOLEHO3,
o6uocdepa; MeTaboIM3M, rOMEOCTa3, KIETOUYHBIH MMMYHUTET, OMOCHHTE3
Oenka, OHOMOIMEDHI, JTUCKPETHOCT, caMoOperyJIsIus,
CaMOBOCIIPOU3BECHUE, HACJIEACTBEHHOCTb, WU3MEHYUBOCTb,
SHEPro3aBUCUMOCTb, POCT U Pa3BUTHE);

Ouonornyeckue Teopuu: kierounas treopus T. llIsanna, M. [llneiinena, P.
BupxoBa; kioHalbHO-ceNeKTUBHOTO uMMyHurera [I. Opmux, W.HN.
MeuHnukoBa, XpOMOCOMHas1 Teopus HacieacTBeHHOCTH T. Moprana, 3aKoH
3apoabimeBoro cxoactsa K. bapa, sBomrormonnas teopusi Y. JlapBuHa,

cpenHero oOmero oOpa3oBaHHs U
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CUHTETHYECKAs] TEOpHUs HBOJIOLMU, Teopusi aHTpororeHeza Y. [lapBuHna;
teopusi 6uoreonenoza B.H. Cykauesa; yuenne H.M. BaBunoa o nienTpax
MHOT000pa3usi U MPOMCXOXKICHUS KyIbTYpHBIX pacTeHuid, ydenwne A.H.
CeBeprioBa O MyTsSX M HampaBieHMsIX HBoiouud, ydenue B.U.
Bepnazackoro - o 6uocdepe); 3akoHBI (eIMHOOOPa3HUsi TOTOMKOB MIEPBOTO
MOKOJICHUS, PACHICTICHUS TPU3HAKOB, HE3aBUCHUMOIO HACJIeJOBAHMUS
npusHakoB ['. MeHnens; CUEIUIEHHOrO HAacIeI0BaHUS IPU3HAKOB U
HapyuleHus cueruieHuss reHoB T. MopraHa; roMoJOrH4ecKHX psIoB B
HacleACTBeHHOM wu3MeHumBocTd H.M. BaBunoBa; I€HETHYECKOIrO
paBHoBecusi Jx. Xapnu m B. BaitOepra; 3apopsimeBoro cxojacrtsa K.
bapa; 6uorenernueckuii 3akon J. ['ekkens, @. Mrosepa);

MIPUHIIMIIBI (YUCTOTHI FaMET, KOMIUIEMEHTAPHOCTH);

npaBwia (MuauMmyma O. JIuOwmxa, SKONOTHYECKON MUpaMHIIbl YHCET,
OMOMAacChl U DHEPTHUH);

runote3bl (koarepBatrHo A.W. Omnapuna, nepBuyHoro OyiboHa JIXK.
Xonpaeitna, mukpocdep C. @okca, pudbozuma T. Uek)

YMeHue peuiatb  IIOMCKOBBIC OMOJIOrHYECKHUE 3aJa4u, BBISIBJIAATH
MPUYUHHO-CJICACTBCHHBIC CBA3U MCXKIAY HCCIICAYCMbIMU OMOJOTrHYECKUMU
O6’beKTaMI/I, npouneccaMu MU ABJICHUAMHU, ACJIATb BBIBOJAbLI M IMPOIHO3bI HaA
OCHOBAHMUHU MMOJTYYCHHBIX PE3YJIbTATOB,

COCTaBJIATb I'CHOTHUIIMYCCKUC CXCMbl CKPCIIMBAHHA OJIsI PA3HBIX THUIIOB
HaCJICOOBaHHA IMPU3HAKOB Yy OpPraHuU3MOB, COCTABJIATL CXEMBI IIEPCHOCA
BCIICCTB U DHCPI'UU B 3KOCUCTEMAX (I_[el'II/I IIUTaHusA, IMAUIICBLIC CGTI/I)

YMeHue yCTaHaBIUBaTh B3aMMOCBSI3U MEXAY CTPOCHHEM M (DYHKIUSAMM:
OpPraHOMJIOB, KJIETOK Pa3HbIX TKAHEW, OpraHaMu U CUCTEMaMH OPraHoOB Y
pacTeHMi, JKUBOTHBIX W 4YeNOBEKa, MEXIy 3TalmaMM OOMEHa BEIIEeCTB;
JTanaMy KJIETOYHOIO LMKJIA U KU3HEHHBIX IIUKIIOB OPraHU3MOB; 3TallaMH
SMOPHOHAIIBHOTO Pa3BUTHS; TEHOTHIIOM M (heHOTUNOM, (EHOTHIIOM H
(dakTopamMu cpenbl OOUTaHUS; NPOLECCAMU SBOJIOIHUM; JBIKYIIUMU
CUJIAMH aHTPOIIOT€HEe3a; KOMIIOHEHTAMH pAa3JIMYHBIX JKOCUCTEM H
MPUCTIOCOOTIEHUSMH K HUM OpraHU3MOB

YMeHue BT CYIIeCTBEHHBIC TPU3HAKU:

CTPOEHHUSI BUPYCOB, KJIETOK MPOKAPUOT M 3YKAPUOT; OJHOKIETOUHBIX U
MHOTOKJICTOYHBIX OPTaHU3MOB, BHUJOB, OHOTEOIICHO30B, JKOCHUCTEM U
Oouocdepsl; CTPOCHHsI OpPraHOB U CHCTEM OPTraHOB PAaCTEHH, KHUBOTHBIX,
YEJIOBEKA; MPOIECCOB KU3HEACATEIHPHOCTH, MPOTEKAOIINX B OPTaHU3Max
pacTeHMid, )KMBOTHBIX M YEJIOBEKAa; OWOJIOTMYECKUX IPOIIECCOB: OOMEHa
BemecTB  (MetabonusMm), wuWHMOpMANMM W TMpEBpaIleHUusi DHEPruH,
OpokeHHUs, aBTOTPOGHOTO ¥  TETepOTPO(GHOrO THUIMOB  TUTAHHUS,
dboTocWHTE3a W  XEMOCHHTE3a, MHTO3a, MeHo03a, TaMeToreHesa,

sMOpuUoreHesa, NOCTAMOPUOHAIBHOTO ~ Pa3BUTHS,  Pa3MHOXKEHHS,
WHMBUYalIbHOTO pa3BUTHUS OpraHu3Ma (OHTOIeHe3a), B3auMOJCHCTBUS
IEHOB, reTepO3uca; JNENUCTBUAN HUCKYCCTBEHHOT'O orbopa,

CTaOWIM3UPYIOLIEro, JBMXKYLIETO U Pa3pbIBAIOLIETO E€CTECTBEHHOIO
0TOOpa; aJJIOMAaTPUYECKOTO0 U CHMIIATPHUYECKOTO BUI000pA30BaHUS;
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BIUSHUS JBWKYIIMX CHJI OBOJIONUU Ha TEHO(OH] TMOIYJISIIHH;
MPUCIIOCOOJICHHOCTH OPraHWU3MOB K cpele OOWTaHWs, YepeaOBaHUS
HANpPABJIEHUNA SBOJIIOLUHU; KPYroBOpOTa BELIECTB M MOTOKAa JHEPrUU B
IKOCHUCTEMAX

ChopMHPOBAaHHOCT  YMEHHUSI  BBIICNATH  CYHICCTBEHHBIC IPH3HAKU
BUPYCOB, KJIETOK TMPOKAPHOT U  3YKapUOT; OJHOKIETOYHBIX H
MHOTOKJIETOYHBIX OPraHW3MOB, BHJIOB, OHOTEOIICHO30B M HKOCHUCTEM;
0COOEHHOCTH TPOLIECCOB OOMEHa BEIIECTB M IPEBPAIICHUS YHEPTUU B
KJIeTKe, (OTOCHHTE3a, IUIACTUYECKOTO0 M HSHEPreTHYecKoro oOMEHa,
XEMOCHHTE3a, MHTO3a, Mei03a, OIUIOJOTBOPEHHUS, PpA3BUTHS U
Pa3MHOXKEHHsI, HMHAMBUIYAILHOTO pa3BUTHsS OpraHm3Ma (OHTOTeHe3a),
00pbOBI 3a CyIIECTBOBAaHUE, €CTECTBEHHOrO OTOOpa, BHI000pA30BaHMA,
NPUCIIOCOOJICHHOCTH ~ OPraHM3MOB K  cpene  OOWTaHus,  BIIMSHHS
KOMITOHCHTOB 3KOCHCTCM, aAHTPOIIOI'CHHBIX W3MEHEHHH B DKOCHCTEMAax
CBOCH MECTHOCTH, KPYyroBOpOTa BELIECTB M MpPEBPAIICHHS SHEPTUH B
ounocdepe

YMeHHe HCIOJIb30BaTh COOTBETCTBYIOIIME APTyMEHTHI, OHOJOTUYECKYIO
TEPMHUHOJIOTHIO U CUMBOIIMKY JI JOKa3aTeNbCTBA POJICTBA OPraHU3MOB
Pa3HBIX CHUCTEMAaTUYECKHX TPYII; B3aUMOCBSI3M OPraHU3MOB W CPEbl
oOuTaHUS; EIUHCTBA YEJIOBEYECKUX pac; HEOOXOIMMOCTH 3I0POBOTO
oOpa3za JKM3HU, COXpPaHEHUS pa3HOOOpa3us BHUAOB M HKOCHUCTEM Kak
YCIIOBUS COCYIIIECTBOBAHUS IPUPO/IBI U YETTOBEUECTBA

YMeHHe  KpUTHUYECKH OLIEHHMBaThb HHPOPMALUI0  OHOJOTMYECKOrO
COJIep’KaHusl; HMHTEPIPETUPOBATH JTUYECKUE aCHEKThl COBPEMEHHBIX
UCCIIeIOBaHUM B OMOJNOrMH, METUIMHE, OMOTEXHOJIOIHH; paccMaTpUBaTh
rJ100aJIbHBIE 9KOJIOTHYECKHEe MPoOIeMbl COBPEMEHHOCTH, POPMHUPOBATH O
OTHOIIEHHIO K HUM COOCTBEHHYIO MO3HIINIO

[TepeueHs 2eMeHTOB coepkaHusl, MpoBepsieMbix Ha EI'D
o OMOJIOTUH

Kon IIpoBepsieMblii 2IEMEHT COJEPKAHUS

1 buonorus xak Hayka. J)KuBble CUCTEMBI U X U3yUEHUE

11 CoBpemeHHass Ouonorust - KOMIUIGKCHas Hayka. buomormueckue Hayku H
u3ydaemble UMU TpobsieMbl. DyHIaMEHTalIbHbIE, MPUKIATHBIE U TOUCKOBBIC
Hay4HbIE HCCIIEJIOBAHUS B OMOJIOTHH.
3HavyeHne Owuonorud B (HOPMUPOBAHUH COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTuHbl mupa. IIpodeccun, cpszaHHble ¢ Ouosiorueil. 3HaueHue OUMONOTHH B
IIPAKTUYECKOM JIEATENPHOCTH 4YeJOBEKAa: MEAMILMHE, CEJIbCKOM XO34HCTBE,
IIPOMBIIIJIEHHOCTH, OXPaHe IPUPOIbI

1.2 JKuBble cuctembl Kak npeaMmer usydeHus Ouosiorud. CBOMCTBA KUBBIX CHCTEM:

49



€IMHCTBO XMMHYECKOTO COCTaBa, TUCKPETHOCTh W IEIOCTHOCTh, CIOXHOCTh U
YHOPSAI0YEHHOCTh CTPYKTYPBHI, OTKPBITOCTb, caMOOpraHu3aus,
CaMOBOCITPOM3BEICHUE, Pa3IPAKUMOCTh, U3MECHUUBOCTD, POCT U Pa3BUTHE.
YPOBHU OpraHu3alMu KUBBIX CUCTEM: MOJICKYJISPHBIN, KIETOUHBIM, TKAHEBBIMH,
OpraHu3MEHHBIH, MOIYJISILIMOHHO-BUA0BOM, SKOCUCTEMHBIN
(buoreoneHoTuueckuii), Omocdepusiid. Ilporecchl, MPOUCXOANINE B KUBBIX
cucremax. OCHOBHBIC TPHU3HAKHU KHUBOro. JKu3Hb Kak (opma CyliecTBOBaHUS
MaTepuu

1.3

Meroasl Ouonornyeckod Hayku. HaOmroneHue, H3MEpeHHE, DKCIIEPUMEHT,
cUcTeMaTHu3anus, MeTaaHanu3. IloHaThe o 3aBUCHMOM M HE3aBHCHUMOH
nepemeHHoi. [lnanupoBanue skcnepumenTa. [loctTaHoBka U poBEpKa THIIOTES.
HyneBas rumore3a. IloHsTne BBIOOPKM H €€ JOCTOBEpHOCTh. Pazbpoc B
Ouonorndyeckux AaHHbIX. OIlIEHKa JOCTOBEPHOCTH IMOJYYEHHBIX PE3yJIbTaTOB.
[IprunHBl UCKaXEHUsI PE3YyJbTATOB AKCIepuMeHTa. [[OHSATHE CTATUCTHUYECKOTO
TecTa

Knerka xak Omoaoruyeckas cuCTeEMa

2.1

Knerka - cTpyKTYpHO-(QYHKIMOHANbHAS €IWHUIA XKUBOTO. MCTOpUs OTKPBITHS
kietku. Pabotsl P. I'yka, A. JleBenryka. Knerounas teopus (T. LlBann, M.
Hneiinen, P. Bupxos). OCHOBHbIE MOJI0XKEHUS COBPEMEHHON KIETOYHOM TEOPHUHU.
Meroasl  MOJEKYJISIpHOM W KJIETOYHOM  OHOJNOTHM:  MHUKPOCKOIIHUS,
xpomarorpadusi, 3MeKTpodope3, METOI MEUEHBIX aTOMOB, TU(depeHIHraIbHoe
LHEeHTpU(PyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK

2.2

XUMHYECKUH COCTaB KJIETKH. Makpo-, MUKpO- U yJIbTPaMUKPOIIEMEHTHL. Bona u
€€ pojb KaKk pacTBOPUTEINS, peareHTa, y4yacTHe B CTPYKTYPHUPOBAaHUHU KIIETKH,
TEIUIOperyaunu. MuHepalbHble BEIIEeCTBA KJIETKHU, MX OHOJIOTHYECKas pOJib.
Ponb KaTMOHOB M aHHOHOB B KIIETKE.

buonornueckue nomumepsl. benku. AMUHOKHMCIOTHBIH cOCTaB  OENKOB.
CrpykTypsl OenkoBoit Monekyinbl. IlepBuuHasi cTpykTypa Oeinka, HenTHIHAs
CBA3b. BrTopuuHas, TpeTHuyHas, 4YETBEpTUYHAs CTPYKTypbl. JleHarypaumus.
CsoiicTBa 6enkoB. Knaccuduxamus 6enkoB. buonornyeckue pyHKIMHM OEIKOB.
VYrneBoabl. MoHOcaxapuabl, AUCAaxXapuibl, OJIUTOCaXapuabl U IOJIMCAXAPUJIBL.
O6mmit TaH CcTpoeHHsT W (PU3UKO-XMMHUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornyeckre GyHKINUU YTIIEBOJIOB.

Jlununel. T'mapodunsHO-TUIpOdOOHBIE cBOMcTBA. Kiaccudukauus nunuaos.
Tpurnuuepunpl, docoaunuapl, BOCKH, cTepoubl. buomornyeckue (yHKINUN
munuaoB. O0mIre cBoicTBa OMOIOTMYECKUX MEMOpaH - TEeKY4eCTh, ClIOCOOHOCTH
K CaMO3aMbIKaHUIO, MOJTYIPOHULIAEMOCTb.

Hyxneunosbie kucnorsl. JJHK m PHK. CrpoeHue HyKIEMHOBBIX KHCIIOT.
Hyxneotuapl. [lpunnun komrmiementapaoctu. [Ipasuno Yapradda. Ctpykrypa
JIHK - nBoiinas cniupanb. MecroHaxoxaeHue u ouonornueckue Gynkmuu JHK.
Bune PHK. ®ynkuuu PHK B knetke.

Crpoenne wmonekyinsl AT®. Makpospruueckue cBsizu B Mosekyie ATO.
buonornueckue ¢pynkuun ATD. BoccraHoBlieHHBIE TEPEHOCUUKH, UX (PYHKITUU
B kietke. CexBenuponanue [JHK.

CrpyktypHas Ouosiorus: OMOXUMHYECKHE W OWOPU3MYECKHE HCCIEIOBAHUS
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COCTaBa ¥ MPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOJIEKYJI

2.3

Tunsl  KIETOK: 3yKapuoTMdeckas M IpokapuoTuueckas. CTpyKTypHO-
(byHKIIMOHATbHBIE 00pa30BaHUS KIETKH.

CrpoeHue npokapuoTHUecKoi kieTku. KiierouHasi creHka OakTepuil U apXei.
OcoOeHHOCTH CTpOEHHSI TeTepOoTPOPHON U aBTOTPO(HON MPOKAPHUOTHUECKUX
KJIETOK. MecTo U poJib MPOKapuoOT B OHMOLIEHO3aX.

Crpoenve u (GyHKIIMOHUPOBAHUE SyKapuOTHUeCKOM kieTku. [lmazmarmyeckas
MeMOpaHa (m1asmanemma). CTpykTypa Imia3MaTudeckoid MemOpansl. TpaHcmopt
BEIIECTB 4epe3 Iula3MaTU4YecKylro MemOpaHy: maccuBHbIN  (nuddysus,
obnerueHHass Au(Qy3us), aKTUBHBIA (IEPBUYHBIA M BTOPUYHBIA aKTHBHBINA
tpa"cnopt). [lomynponumnaemocts MeMOpanbl. Pabota HaTpuii-KaqueBOro
Hacoca. DHJOLMTO3: MUHOUHUTO3, (harormuro3. Dk3ommuto3. KierouHas creHka.
CrtpykTypa u QyHKUIMHU KJIETOYHON CTEHKU pacTeHUi, rpuOOB.

Hurornnaszma. Ilutozonb. Ilutockener. JIBuxenue nutoriazmMbl. OpraHouabl
kinetkd. OnHomeMOpaHHBIE OPraHOMJBI KIETKU: SHJOMJIa3MaTH4ecKas CeTh
(BIIC), anmapar ['osnbIxku, TU30COMBI, UX CTpoeHUE U QyHKIUH. B3aumocBsa3b
OJTHOMEMOpaHHBIX OpPraHoua0B KieTKu. CTpoeHue TpaHyIspHOTO PETUKYIyMa.
Cunre3 pacTBOpUMBIX OenkoB. CHHTE3 KIETOUYHBIX MeMOpaH. [maakuit
(arpanymsipHbIif) SHIOMIA3MaTH4YecKuil peTukynyMm. CekpeTopHas (GyHKUIUsS
anmapara [onpmxu. TpaHCIOPT BEHIECTB B KIIETKE. Bakyosnm pacTUTENbHBIX
kietok. Kierounsiii cok. Typrop.

[TosryaBTOHOMHBIE OpraHOU B! KJIETKU: MUTOXOHIPUH, TTACTUIBL.

Crpoenre U (GYHKIMHM MHUTOXOHJpUH M miacTui. [lepBuuHble, BTOpPUYHBIE U
CIIOKHBbIE  IJIAcTU]bl  (OTOCHMHTE3UPYIOIIUMX  JYKApUOT.  XJIOPOIUIACTHI,
XPOMOIIIACTHI, JIEMKOIUIACTHI BBICIIMX PACTEHUM.

HememOpannbie opranouasl kietku CtpoeHne M (QyHKIMH HEMEMOpPaHHBIX
opraHouJioB kieTku. PubGocombl. MukpodunameHTsl. MBblIeUHbIE KIETKH.
MuxkpotpyOouku. Knerounsiii nentp. CTpoeHue M ABUKEHHE KIYTHUKOB H
pecHndek. MUKpOTpyOOUKH IIUTOIUIAa3MbL. LleHTprob.

SAnpo. OOonouka siapa, XpOMaTHH, KapuoIUIa3Mma, SIPBILIKHA, WX CTPOCHHE U
¢byHkuuu. SnepHsiit GenkoBbId MaTpuKc. [IpocTpaHCTBEHHOE pPACHONIOKEHHE
XpoMocoM B HHTep(ha3HOM siipe. benku XxpoMaTuHa - TUCTOHBI.

Knerounsle BkimtoueHus. CpaBHUTEIbHAs XapaKTEPUCTHKA KIETOK JYKApUOT
(pacTuTenbHOM, )KUBOTHOM, TPUOHOI)

2.4

AccuMWISIIMS M JUCCUMMJISALIMS - JIBE€ CTOPOHBI MeTabonu3ma. Tumbl oOMmeHa
BEIIECTB: aBTOTPO(QHBIA U reTepoTpodHBIA. YyacTue KHUCIOpoAa B OOMEHHBIX
mporeccax. OJHepreTudeckoe oOecnedeHrne KieTku: mnpespamieHne AT B
oOMeHHbIX mnpoueccax. DepMEHTATUBHBIM XapakTep peakiuil KIETOYHOTO
Merabomm3ma. DepMeHTh, MX CTpPOEHHE, CBOMCTBA M MEXaHHU3M JICHCTBUSI.
Kodepmentsl. Otnuuns GpepMEeHTOB OT HEOPraHWYECKUX KaTain3atopos. bemku-
aKTUBATOPbl U OEJIKU-UHTUOUTOPHI. 3aBUCUMOCTbh CKOPOCTH (hepPMEHTATHUBHBIX
peaxiuii oT pa3IUYHBIX (PaKTOPOB.

[lepBuYHBII CHUHTE3 OpraHMYECKUX BellecTB B KieTke. PDorocunre3. Ponb
XJioporjactoB B mpouecce (ortocuHre3a. CBeroBas U TeMHOBas (asbl.
[IponyxTuBHOCTh (hoTOCHHTE3a. BnusiHue pa3nuyHbiXx (QakTOpoB Ha CKOPOCTH
¢dorocunTesa. 3HaueHne HOTOCHHTE3A.
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XemocunTe3. PazHooOpa3zue opraHnu3MOB-XeMOCHHTETHKOB: HUTPUPUITUPYIOIIHE
OaKTepuH, KeJIe300aKTePUH, CepPOOAKTEPHUH, BOJAOPOIHBIC OaKTEpPHH. 3HAYCHHUE
XEMOCHHTE3A.

AHa’poOHbIe opraHu3Mbl. Buubl OpokeHus. IIpoaykTel OpOXKEHHS M HX
WCIIOJIb30BAHNE YEJIOBEKOM. AHA’pOOHBIE MHKPOOPTaHW3MBI KaK OOBEKTHI
OMOTEXHOJIOTHHU ¥ BO30YIUTEIN OOJIC3HEH.

AdpoOHBIC OpraHu3Mbl. JTambl dHEpPreTudeckoro oOmeHa. [1oaroTOBUTENBHBIM
sTan. ['TMKoIK3 - OECKUCIOPOIHOE PACIIEIUICHUE TIIFOKO3BI.

buosornueckoe OKHCIEHUE, WM KIETOYHOE JbIxaHue. Pojib MUTOXOHApHUI B
mporeccax OMOJIOTHYECKOTO OKHCJIEHHS. Luknraeckue peaxiuu.
OxucnurensHoe ¢ochopmmmpoBanue. [IpenmymiecTBa a’poOHOro myTH oOMeHa
BEIICCTB Mepe aHadpoOHBIM. D(HHEKTUBHOCTh SHEPIETHYECKOTO OOMEHa

2.5

Peakuuu wmatpuyHoro cunresa. [IpUHIMI KOMIUJIEMEHTApPHOCTH B PEAKIIHAIX
MaTpUYHOTO  CHHTE3a. Peammzanust ~ HacnmencTBEHHOH — WH(GOpMAIHU.
I'enernueckuii koj, ero cpoiicTBa. Tpanckpumnius - maTpuuHbii cuHte3 PHK.
[IpyHIMIBI ~ TPAHCKPUILMH:  KOMIUIEMEHTapHOCTb,  AHTUIAPAJLIENIbHOCTD,
ACUMMETPUYHOCTh. TpaHchsamus U ee dTanbl. Ydactue TpancnoptHeix PHK B
OouocuHTe3e Oenka. YcinoBus OmocuHTe3a Oenka. KogupoBaHne aMHUHOKHCIIOT.
Poaw pubocom B OrocuHTe3e Oemka.

Opranu3zanys reHomMa y NpoKapuoT U 3yKapuoT. Peryisius akTHBHOCTH T'€HOB Y
npokapuot. ['unore3a onepona (. XKakob, K. Mano). Perynauus oOMeHHBIX
IIPOLIECCOB B KJeTKe. KileTouHbIl roMeocTas.

Bupycel - HekneTouHble (GOpMBI KH3HM W oOiuratHele napasuTbl. CTpoeHue
MIPOCTBIX U CIIOKHBIX BUPYCOB, pETPOBUPYCOB, OaKTepruodaros.

BupycHble 3aboneBaHusi 4enoBeka, >KMBOTHbIX, pactenuid. CITNJ], COVID-19,
COLIMaJIbHBIE U MEIULIMHCKUE TPOOIIEMBI

2.6

Knerounslii 1nukn, ero mnepuoasl U perynauus. HWurtepdasza u  Mutos.
OcoOeHHOCTH TPOILIECCOB, MPOTEKAIOMX B uUHTepdasze. [loAroroBka KIETKH K
nenenuto. IlpecuHTeTnueckuid  (MOCTMUTOTHYECKUN), CHUHTETHUYECKUH U
MOCTCUHTETUYECKUH (IPEMUTOTUYECKUI) TEPHOIbl HHTEP(ha3bI.

Marpuunsiii  cunre3 JIHK-pernmkanms. IlpuHmmner  permkanmn  JJHK:
KOMIUIEMEHTAPHOCTb, IIOJYKOHCEPBATUBHBIA CHHTE3, AHTUIAPAIICIBHOCTD.
Mexanusm permnkanuu JJHK. Xpomocomel. Ctpoenue xpomocom. Temnomepsl u
Tenomepasa. XPOMOCOMHBIH HAa0Op KJIETKM - KapHOTHN. JIMIUIOMAHBIA U
rarionIHbIE - Habopel XpoMocoM. ['omonoruunble XxpoMocoMbl. IlosoBwie
XPOMOCOMBI.

Jlenenne kieTku - MuTo3. CTaguum MHUTO3a U IMPOUCXOMSIINE B HUX IMPOLECCHI.
Tunsl muto3a. KapnokuHes M LUTOKMHE3. buosornyeckoe 3Hau€HUE MMTO3A.
Perymsmmss  mutoTHueckoro nukia Kietkw. IIporpammupyemast KietodHas
rubensb - arnomnros.

QyHKIMOHAIbHAS TEHOMHKA

Opranusm Kak OMoIOoruyecKas cuctemMa

OnHOKIJIETOYHBIE, KOJIOHWAJbHBIC, = MHOTOKJICTOYHBIE  OpraHW3MBl U
MHOT'OTKAHCBBIC OPTraHU3MBI.
dopMBI Pa3MHOKEHHsSI OPTraHU3MOB: Oecmojioe (BKJIIOYAash BET€TaTUBHOE) M

52



nojoBoe. Buapl  Oecnoioro  pasMHOXKEHHUS: TOYKOBAHUE, CIIOPYJISALUS,
(dbparMeHTanus, KJIOHUPOBAHUE.

[TonoBoe pazmHoxeHue. [TonoBele kieTky, unu ramersl. Meiio3. Craguu meiiosa.
[ToBenenue xpomocom B Meiioze. Kpoccunrosep. brosiornyeckuii cMpici Meiio3a
1 IIOJIOBOTO Iporecca. Melo3 U ero MecTo B )KU3HEHHOM LIMKJIE OPIraHU3MOB.
[IpenzaponpimeBoe passutve. ['ameroreHe3 y XUBOTHBIX. [loJ0BBIE XKee3bl.
OOpa3oBaHue ¥ pa3BUTUE TIOJOBBIX KiIeToK. CrepMaToreHe3 M OOTECHE3.
Crpoenue monoBbIX KieToK. OmIonoTBOpeHUE U 3MOPHOHANIBHOE pa3BUTHE
*KHUBOTHBIX. CIIOCOOBI OTUIOIOTBOPEHUS: HApYKHOE, BHYTpeHHee. [lapTeHorenes.
WnnuBuayanbHoe pa3BuUTHE OpraHu3moB (oHToreHe3). Craguu smMOpuoreHesa
KHUBOTHBIX (Ha mpumepe Jsarymku). [JpoGnenme. Tumbl  apoGieHus.
OcoOenHoct  OpoOJieHUsT ~ MJICKONMHUTAIOMIMUX.  3apOJbIIIEBbIE  JIUCTKU
(racTpynsaumsi). 3akiiajka OpPraHOB W TKAaHEW U3 3apOJbIIIEBBIX JIMCTKOB.
B3aumHoe BiMsiHME 4YacTell pa3BHUBAIONIETOCS 3apojbliia (IMOpHUOHAIbHAS
MHAYKOMS). 3akjiajka IUlaHAa  CTPOEHUs  JKMBOTHOTO  Kak  pe3yibTar
HepapXUuecKUX B3auMOJICHCTBUIN TeHOB. BiusHue Ha SMOpHOHAIBHOE pa3BUTHE
pa3nuyHbIX (HAKTOPOB OKpYy)Karomel cpeasl. PocT m pa3BUTHE >KUBOTHBIX.
[TocTaomOpuonaneubiii miepuon. I[IpsmMoe m HempsiMoe pas3BuTHE. PasButue ¢
MeTaMop(0o30M y OECTIIO3BOHOYHBIX M TIO3BOHOYHBIX JKUBOTHBIX. bromorndeckoe
3HAQUYEHHE MPSAMOTO U HENpPSIMOTO Pa3BUTHUS, UX PACHPOCTPAHEHUE B IMPUPOJIE.
Tunel pocta KUBOTHBIX. PAKTOPHI PETYISIIIUU POCTA >KMBOTHBIX M YEJIOBEKA.
Cragun mocTPMOpPHOHATIBLHOTO Pa3BUTHSA y JKMBOTHBIX M uenoBeka. [lepuoss
OHTOT'€HE3a YeJIOBEeKa.

PasmuHoxenne u pasButHe pacteHuil. ['ametodur u crnopodur. Meiio3 B
KU3HEHHOM TIuKJe pacteHuid. OOpa3oBaHWe CHop B TIpolecce Mekosa.
l'ametorenes y pacteHuidl. OIUIOJOTBOPEHHWE M PA3BUTHE PACTUTEIbHBIX
opranusMoB. /[BoitHOe OmI010TBOpEHNE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue u
pa3BUTHE cEMEHU. MeXaHU3MBbI PETYJISAIMN OHTOT€HE3a Y PaCTEHUMN U KUBOTHBIX

3.2

Hcropust cTaHOBIEHHMST M pa3BUTHS TEHETUKM Kak Hayku. (OCHOBHbIE
FEHETUYECKHUE TMOHSATHS M CHUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJlICIIbHBIE
IEHbl, aJbTEPHATUBHBIC IPU3HAKH, JOMUHAHTHBIM W PELIECCUBHBIA NPU3HAK,
TOMO3UTOTa, TETEPO3UT0Ta, YHUCTask JIMHUS, TUOPHUIBI, TEHOTHUIN, (PEHOTHII.
OcHOBHBIE ~ METOJbl TEHETHKH: THUOPHUIOJIOTUYECKUH, IUTOJIOTHUYECKUH,
MOJIEKYJIIPHO-T€HETUYECKUI

3.3

Mouorubpuanoe ckpemubanue. [lepspiii 3aKkoH MeHens - 3aK0H eMHO00pa3us
ruOpuoB mepBoro mnokoseHus. IlpaBuno nomuHupoBanus. Btopoil 3akoH
MeHngens - 3aKkOH pacllelyIeHWs NpHU3HAKOB. LluTonornueckne OCHOBBI
MOHOTHOPUAHOTO CKpelnBaHus. [ umores3a 4MCTOTH ramerT.

AHanusupyromiee cKpemuBaHue. I[IpoMeXyTOUHBIN XapakTep HacCJIEeIOBaHUS.
Pacuennenue npu3HaKkoB IIpU HEMIOJIHOM JOMUHUPOBAHUHU.

Jurubpunnoe ckpemuBanue. Tperuil 3akoH MeHzaens - 3aKOH HE3aBUCHUMOTO
Haclle/IoBaHWsl ~ NpHu3HaKoB.  LluTonoruuyeckue  OCHOBBI  JUTHOPUAHOTO
CKPEILUBAHUS.

CueruienHoe HaciefoBanue mnpuszHakoB. PabGotel T. Moprana. CuemseHHoe
HACJICOBAaHUE TE€HOB, HApYyLICHHE CLEIUICHUS MEXIy TI'€HaMH. XPOMOCOMHAs
TEOpPHsI HACJIEICTBEHHOCTHU.
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I'enernka nona. XpOMOCOMHBI MEXaHU3M OIpENEIeHHs 1oja. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIii U reTeporaMeTHhi moj. ['eHernueckas
CTPYKTypa IIOJOBBIX XpomMocoMm. HacnenoBaHue NpPU3HAKOB, CUEIUICHHBIX C
nojgoMm. ['eHoTun kKak nenocTHas cucteMa. llneiloTponusi - MHOXECTBEHHOE
JIeiictBue reHa. MHOXKECTBEHHBIN aiean3M. BzanmojeicTBHE HealJICIbHBIX
reHoB. KommieMenrapaocts. Onuctas. [lomumepust

3.4

BzaumoneiictBue reHotuna W cpenbl npu  GopMupoBaHuUM  (DeHOTHMA.
N3MeHunBOCTh Ipu3HAKOB. KauyecTBEHHbBIE U KOJIMYECTBEHHBIE NMPU3HAKU. Buabl
M3MEHYMBOCTH: HEHACJIEICTBEHHAS U HACJIEICTBEHHAs.

Monudukanuonnass  U3MEHYMBOCTb. Pomb  cpenbl B (OpMHUPOBAHHUH
Moau(puKaMoHHON n3MeHuYnBOCTH. Hopma peakuuu npusHaka. BapuarmoHHbli
psan u BapuanmonHas kpuBas (B. Moranncen). CpoiicTBa MOIu(pUKAIIMOHHON
M3MEHYUBOCTH.

['enoTunuueckass M3MEeHUYMBOCTh. CBOWMCTBA TEHOTUIIUYECKONW HN3MEHUMBOCTH.
Bunbl reHOTUIIMYECKOM M3MEHUNBOCTH: KOMOMHATHBHAS, My TaIl[HOHHAS.
KoMOuHaTuBHasT W3MEHYMBOCTh. Mel03 H TOJOBOH IMpOILeCC - OCHOBA
KOMOMHATUBHOW HM3MEHYMBOCTU. Poiab KOMOWHATUBHOM W3MEHYMBOCTU B
CO3/IaHUU TCHETUYCCKOTO Pa3HOOOpa3usl B MpeieiaX OJHOrO BHUIA.

MyTanuoHHasi HW3MEHUYMBOCTb. BuIbl MyTauuid: T€HHbIE, XpPOMOCOMHBIE,
reHomHble. CIOHTaHHBIE W WMHAYLUUPOBAaHHBIE MyTaluu. SaepHeie U
uuToIUiazMaTuyeckne Mmyrauuu. CoMaTuyeckue U mojaoBble MyTauuu. [Ipuannsl
BO3HUKHOBEHMS MyTauuii. MyTareHpl W UWX BJIUSHUE HA OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIIMOHHOI'O Mpolecca. 3aKOH TOMOJIOTMYECKUX PSIOB B
HacnencTBeHHo nsmeHunBoctu (H.M. BaBuiioB). BHesnepHas n3MeHUYMBOCTb U
HACJIEICTBEHHOCTD

3.5

Kapuotun uenoBeka. MexayHapoaHass NOporpaMMma HUCCIEAOBaHUS TE€HOMa
YCJIOBCKA. MeTOJII)I HU3Yy4YCHUSA T€HCTUKU YCJIOBCKA: FeHeaHOFHHGCKHﬁ,
OJIM3HEIOBBIH, [IUTOTE€HETUYECKUH, MOMYJIALIMOHHO-CTaTUCTUYECKUH,
MOJICKYJISIPHO-T€HETHUECKUH. CoBpeMeHHOe onpeereHue TeHOTHUIIA:
MOJITHOTEHOMHOE CEKBEHHUPOBAHHME, T€HOTUIIUPOBAHUE, B TOM YHCIIE C MOMOIIbIO
[M1P-anamu3a. HacnencrtBennble  3a0ojeBaHMsl  deinoBeka. [eHHBIE U
XPOMOCOMHBIE 0oJIe3HN YyesoBeKa. bone3nu c HaCJIeJICTBEHHOU
MPEPaACIION0KEHHOCThIO. 3HAUEHUE METUIIMHCKON T€HETUKH B TPEAOTBPALICHUN
Y JICUCHUH I'eHEeTUYECKHX 3a00sieBaHui YestoBeka. CTBOJIOBBIC KIICTKH

3.6

JlomecTuKanust U CeNeKIus. 3apoKICHUE CENEKIMH U JIOMECTUKAIMHU. YUeHue
H.M. BaBuioBa o0 MLEHTpax NPOUCXOXKIEHUS U MHOrooOpaszusi KyJbTYpHBIX
pacteHuid. Ponb cenekuuu B CO3aHMM COPTOB PACTEHHM M MOPOJ >KUBOTHBIX.
Copt, mopoaa, mTaMM. 3aKOH TOMOJIOTMYECKHX PSIJOB B HACIEACTBEHHOU
n3menuuBoct H.W. BaBuioBa, ero 3HaueHue i CENEKIIMOHHON paOOTHI.
Metoapl cenekunoHHOM paloThl. MckyccTBeHHBIH OTOOp: MAacCOBBIA U
WHIUBUAYATbHBIA.  DTambl ~ KOMOMHAIIMOHHOW  cenekuuu.  VcmbiTanue
MPOM3BOIUTENCH MO MOTOMCTBY. OTOOp 1O TEHOTHITy C TIOMOIIBIO OIICHKH
(deHoTuna NoToMcTBa M OTOOP MO TEHOTHUITY ¢ ToMolIbio ananu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak MEeTO/I CEJIEKITMOHHOM pa0doThl. PaguanmoHHbIN 1
XUMHYECKH MyTareHe3 Kak WCTOYHUK MYTaluid y KYJIbTYPHBIX (HopM
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opranu3moB. lcnosb3oBaHME T'€HOMHOIO PENAKTUPOBAHMS U METOIOB
pexoMOuHaHTHBIX JIHK 11151 mosryueHust nCX0AHOro MaTepuaa sl CeleKIHH.
[Tonyyenue nmonuruion10B. BHyTpuBHI0Bas rubpuan3anus. bau3skopoacTBeHHOE
CKpellMBaHue, WIM HMHOpuIuHr. HepoiacTBeHHOE — CKpelUMBaHHWE, WM
ayrOpuaunr. ['ereposuc u ero mnpuyuHbl. Vcmonp3oBaHHME TreTepo3uca B
cenekuuu. OtnanenHas rubpuansauus. IIpeononenue Oecruionus MeXBHIOBBIX
ruOpuaoB. JlOCTH)KEHUS CEJIEKIIMY PACTEHUM U )KMBOTHBIX

3.7

OOBEKTHI, WCIONB3yeMble B OHOTEXHOJOTHH, - KJICTOYHBIE UM TKAHCBBIC
KYJIbTYpBHI, MUKPOOPTaHU3MBlI, 1504 XapaKkTepUCTHUKA. TpaguuronHas
OMOTEXHONOTHSI: XJICOOMIEUCHHEe, TMIOJIYYCHUE KHCIOMOJOYHBIX MPOIYKTOB,
BUHOJIEME. Mukpobuonorndeckuii cuHTe3. OOBEKTHI MHUKPOOHOJOTHYECKHUX
texHosioruit. [Ipon3BoacTBO Oesika, aMUHOKHUCIOT U BUTAMUHOB. VIcCKycCTBEHHOE
OIUIOAOTBOpPEHUE. PEKOHCTPYKIMS SIMIEKIETOK U KIOHUPOBAHHE MKUBOTHBIX.
Meroa TpaHCIIIIaHTAUU SAEP KIETOK.

XpoMOCOMHass M T€HHas WHXeHepus. VICKyCCTBEHHBI CHHTE3 TI€Ha U
KoHcTpyupoBanue pexomOuHanTHeix JIHK. JlocTmxkenus u mepcrneKkTUBbI
XpPOMOCOMHOM W TE€HHOH MHXXEGHEepUU. MeIUnuHCKue OHOTEXHOJIOTHH.
Hcmonn30BaHue CTBOJIOBHIX KJIETOK

Cucrema 1 MHOrooOpa3ue OpraHn4eckoro Mupa

buonoruueckoe  pasHooOpazue  opraHu3moB.  CoBpeMeHHass  cHCTEMa
opranudeckoro mupa. IIpuHnunsl knaccupukanuu opraHu3moB. OCHOBHbIE
CHUCTEMAaTUYECKHUE TPYIIIbI OPraHU3MOB.

OCOOEHHOCTH CTPOEHUSI M JKU3HEAEATENbHOCTH OJIHOKJIETOYHBIX OPraHU3MOB.
bakTepuu, apxeu, oIHOKJIETOUHbIE IPUOBI, OAHOKIJIETOYHBIE BOJOPOCIH, JPyrHe
npotuctel.  KosoHnaneHble  opraHu3Mbl.  J[BIDKEHHE  OJHOKJIETOYHBIX
OpPraHU3MOB: aMe0OHIHOE, KI'YTUKOBOE, PECHUUHOE. 3allliTa Yy OAHOKJIETOYHBIX
Opranu3MoB. Pa3npakxuMoCTh y OTHOKJIETOYHBIX OpraHU3MOB. Takcuchl

4.2

MHorokierounsle  pacreHus.  B3auMoCBA3p  4YacT€l  MHOTOKJIETOYHOIO
opranusma. TkaHH, OpraHbl U CUCTEMbI OPraHOB MHOTIOKJIETOYHOI'O OPraHU3Ma.
OpranusMm kak eauHoe nenoe. TKaHU pacTeHHW. THIIBI paCTUTENBHBIX TKaHEH:
oOpa3oBaTenbHas, TIOKPOBHAs, MPOBOASAIIAs, OCHOBHAs, MEXaHHYeCKas.
OcoGeHHocTu CTpoeHUs, PyHKINN U pacIioyIOKEeHNs TKaHEH B OpraHax pacTeHUI

4.3

BereratnBHbIe U reHEepaTUBHBIE OpPTraHbl pacTeHU. @YHKINHA OPraHOB U CUCTEM
opranoB. Kapkac pacrenuil. /[BuxeHre MHOTOKJIETOUHBIX PACTEHUMN: TPOIU3MBI
n Hactuu. [lormomeHue BOJIBI, YIJIEKMCIIOIO Ta3a M MHMHEPAJIbHBIX BELIECTB
pacrenusmu. J{pixanue pacteHuid. Juddysus razoB uepe3 NOBEPXHOCTh KIIETKH.
TpaHcnopTHBIE CHUCTEMBl pacTeHHW. BeiaeneHne y pacTteHuid. 3anmra y
MHOTOKJIETOYHbIX pacTeHuil. Kyrukyma. CpeacrtBa NmacCMBHOM M XMMHYECKOU
3amuThl. OUTOHIMIBI.

PaznpaxxumocTs M perynsuusi y opraHu3moB. Pa3apakumocTe U peryisinus y
MHOTOKJICTOYHBIX paCTeHUN. POCTOBBIE BEIIECTBA U MX 3HAYCHUE

4.5

MHOrokiaeTouHble  JKMBOTHBIE. B3aumMOCBI3b dYacTell  MHOTOKJIETOYHOI'O
opraHmMa‘ TKaHI/I, OpFaHLI U CHUCTCMBI OpFaHOB MHOI'OKJICTOYHOI'O opraHmMa.
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Opranusm kak eauHoe nenoe. ['omeocras. Tkanu )KMBOTHBIX U 4esOBeKa. THUIIbI
KUBOTHBIX TKAaHEH: SIMUTENUaIbHas, COCIWHUTEIbHAsA, MBIIIEYHAs, HEpPBHAs.
OcoOenHoctr cTpoeHms, (YHKIUH U PACMONIOKEHUS TKAaHEH B oOpraHax
YKUBOTHBIX U YEJIOBEKA

4.6

Oprasbsl ¥ CUCTEMBI OPTaHOB KUBOTHBIX. DYHKIIMM OPTaHOB U CUCTEM OPraHOB.
Omopa Tena opranu3MoB. CKeleTbl OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX
XKUBOTHBIX. HapyHbIil 1 BHyTpeHHUU ckeneT. CTpOCHHE U TUIBI COEAMHEHUS
KOCTEM.

JIBrKeHHEe MHOIOKJIETOYHBIX KUBOTHBIX. IluTtanme xuBoTHBIX. IluTanue
MMO3BOHOYHBIX KUBOTHBIX. [[pixaHue ®uBOTHBIX. KoxkHoe npixanue. YKabepHoe u
JIETOYHOE JIbIXaHUE.

JIpixaHve TO3BOHOYHBIX KUBOTHBIX. OBOJIOIMOHHOE YCIOXKHEHUE CTPOCHUS
JIETKUX [O3BOHOYHBIX JKUBOTHBIX. J[pIXaTellbHAsl cUCTEMa 4yeloBeKa. MexaHu3m
BEHTWIALIMM JIETKUX Y TMTHUIl W MICKOMHUTAIONIUX. TpPaHCHOPT BEIIECTB Y
opranu3moB. TpaHcCHopT BellecTB Yy KMBOTHBIX. KpoBeHOCHas cucrema u ee
opranbl. KpoBeHocHass  cucTemMa  IO3BOHOYHBIX  KHUBOTHBIX.  Kpyru
KpoBoOOpamieHusi. OBOJIOLUOHHBIE YCIOXKHEHUS CTPOEHUS KPOBEHOCHOM
CHUCTEMBbI TTO3BOHOYHBIX YXMBOTHBIX. Bhinenenue y opranusmoB. Beimenenue y
#KUBOTHBbIX. CokpatuTenbHble Bakyoiau. OpraHbl BblAeseHHs. CBs3b IOJOCTH
Tella ¢ KPOBEHOCHOW M BBIICIUTEIBLHON cucTeMaMu. Brienenrue y mo3BOHOYHBIX
KUBOTHBIX. 3allMTa Yy MHOIOKJIETOYHBIX KUBOTHBIX. IlOKpoBBI M HX
MPOU3BOHBIC. Pa3IpaXuMOCTh M PETyNSIUs y OpraHu3MoB. Pa3apaxuMocTs y
OJIHOKJIETOYHBIX OpraHu3MoB. Takcucel. Paznpaxumoctb M peryiasiuus y
MHOTOKJIETOYHBIX pacTeHuil. POcTOBBIE BelecTBa U UX 3HAYCHUE.

HepBHas cuctema u pednexkTopHas peryisius Y MHOTOKJIETOYHBIX KHUBOTHBIX.
HepBHas cuctema u ee oTenbl. DBOMIOIMOHHOE YCIO0KHEHHE CTPOSHUSI HEPBHOM
CUCTEMBI Y KUBOTHBIX.

Pa3pabotka anroputmMoB u mporpamm Ui 3QPEeKTUBHON (HYHKIMOHATIBHOU
aHHOTAIUU T€HOMOB, TPAHCKPUIITOMOB, MIPOTEOMOB, MeTaboI0MOB
MHUKPOOPTaHU3MOB, PACTEHUMN, ’KUBOTHBIX U YEJIOBEKA

OpFaHI/ISM YCJIOBCKA U €T0 3JOPOBLE

Oprassl ¥ CUCTEMBI OpraHOB 4esoBeKa. OTaensl TOJIOBHOIO MO3ra ITO3BOHOYHBIX
KHUBOTHBIX. Pednexc u pednekropHas ayra. be3ycinoBHblE U yCIOBHBIE
pednexcel. I'ymopanbHas perynsuus W SHIOKPHUHHAs CHUCTEMa >KUBOTHBIX H
yenoBeKa. JKene3pl S3HIOKPUHHON CUCTEMBI U MX TOPMOHBI. JleficTBHE TOPMOHOB.
B3aumocBs3p HepBHOW W SHAOKPUHHOW cucTeM. ['mnoramamo-runodusapHas
cucrema. Pedekc u pedaexropHas ayra. besycioBHble U yCIOBHBIE pedIeKChl

5.2

3ammra opranu3ma ot OonezHeil. IMMyHHas cuctema yenoBeka. Kiietounsiit u
TYMOpaJbHBIH HMMYHUTET. BpoxIneHHBIN, NpHOOpeTeHHBIH crnenuduueckuit
UMMYHHTET. Teopusi KIOHaIbHO-celeKTUBHOro ummyHutera (II. Opmaux, @.M.
bepuer, C. ToneraBa). BocmamurenbHble OTBETHI OpPraHU3MOB. Poib
BPOXJIEHHOT'O UMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JIeBaHHHA

5.3

KpoBenocnas cuctema u ee opranbel. Cepie, KPOBEHOCHBIE COCYABI U KPOBb.
Kpyru kpoBooOpamienus. Pabota cepaa u ee peryssus
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5.4

Jpixanue genoBeka. Juddys3us ra3oB yepes MoBEepXHOCTh KIETKHU. JlpIxaTenpHas
cUCTeMa ueloBeKa. JlpIXxaTenbHass IMOBEPXHOCTb. Perymsmus  AbIXaHHA.
JlbixaTenbHble 00BEMBI

5.5

[MumeBapurenbHas cuctemMa uenoBeka. OTHenbl MUIIEBAPUTEIBHOTO TpaKTa.
[MumeBaputenbHble  Kene3bl.  BHYTpHUMOIOCTHOE U BHYTPUKIETOYHOE
MUIIEBAPEHUE

5.6

IlokpoBbl M ux mnpousBoaHble. Opransl BblaeneHus. Ilouku. CrtpoeHue u
¢byukmonuposanre Hedpona. OunbTparys, cekpenns 1 00paTHOE BCACHIBAaHNE
KaK MeXaHU3MbI paboThI OpraHoB BeiAencHus. OOpa3zoBaHre MOYH y YeTIOBEKa

5.7

JIBukeHue uernoBeka: MblliedHas cucreMa. CKeleTHble MBIIIIBI U UX paboTa.
CrtpoeHue U TUIBI COEAMHEHUS KOCTEH

Teopus 3Bontonuu. PazButue xu3Hu Ha 3emie

OpomonmonHas  teopust Y. JlapBuna. Ilpeamochbulk  BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U HayyHas aedarenbHocTh Y. JlapBuHa.

JiBuokyuiue cuibl 3BosonuK BUaoB 1o Y. [lapBuHy (BbICOKas MHTEHCUBHOCTb
pPa3MHOXXEHHUS OpraHuU3MOB, HAcleACTBEHHAas HM3MEHYMBOCTh, Oopbba 3a
CYLLECTBOBAHME, ECTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunrernueckorr Teopuu sBoitouuu (CTD). HelitpanbHas Teopus
sBomtonuu. CoBpeMeHHast HBOJIIOIMOHHAS OUOJOTHs. 3HAYEHUE BOJIOIIMOHHON
TeopuH B (YOPMUPOBAHUM €CTECTBEHHO-HAYUYHOM KapTHUHBI MUpa

6.2

[lomynsanus Kak d>JIeMEHTapHas €IMHHLA HBOMOLHMUA. COBPEMEHHBIE METOIBI
OLICHKM T€HETHYECKOro pa3HooOpa3us MU CTPYKTypsl nomynauuid. V3meHeHue
reHoQoHJa TOMYyJSALUM KaK 3JI€MEHTapHOE 3BOJIIOLMOHHOE SBJIEHUE. 3aKOH
reHeTudeckoro pasHoBecus k. Xapau, B. Baitnb6epra.

OneMeHTapHble (GaKTOpbl (JBUXKYIIME CHJIBI) 3BOJIONMHU. MyTallMOHHBIN
npouecc. KomOunatuBHast u3MeHuUuBOCTh. Jlpeilp reHoB - ciiydaliHble
HEHalpaBJIeHHblE M3MEHEHHs 4YacToT aieneil B nomyiasauusx. OQQexT
OCHOBATEJIS. Murpanumu. N3omsanns MTOIYJIALIMN: reorpaguueckas
(mpocTpaHCTBeHHas1), OMooruyeckast (pernpoayKTUBHAS).

EctectBennbiii  orOOp - HampaBigoomuid  (¢aktop sBomonuu.  DopMbl
€CTeCTBEHHOT0 0TOOpa: JBWXKYIIMH, CTAOWIM3HPYIOIIUI, pPa3phIBAIOLINMA
(nu3pynTuBHbIN). [TonoBoit oT60p.

[IpucnocoOIeHHOCTh  OPraHM3MOB  KaK  pe3ysbTaT  MHMKPOJBOJIOLHUU.
Bo3nukHOBeHHe — mpucnocobiieHud y  opraHu3MoB.  ApoMopdo3bl U
uanoanantanuu. [lpumepsl npucnocoOnenuil y opranu3mMoB. OTHOCUTEIBHOCTD
MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kputepum U CTpyKTypa. BumooOpazoBaHue Kak —pe3ysbTaT
MUKpo3BOtonuu. M3omsauusa - kmodeBod (aktop BupooOpazoBanus. [lytu u
CHOCOOBI BUJI000pa30BaHUS: aJIONaTPUIECKOe (reorpaduueckoe),
cuMIaTpudyeckoe  (dKosormdeckoe),  "MraoBeHHoe" — (TIOJUTIIIOWIU3AINS,
ruOpuau3anys). JmurenbHOCTh HBOIIOIMOHHBIX POIIECCOB.

Mexanu3mbl HopMUPOBaHUS OHOJIOTUYECKOTO Pa3HOOOpa3usl.

Ponb »BONIOIMOHHON OMOJNIOTHH B Pa3pabOTKE HAYYHBIX METOAOB COXPAaHEHUS
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Ooropa3zHooOpasusi. MUKPOIBOIIOIUS W KOJBOJIONHS IMAapa3uTOB M UX XO3S5EB.
Mexanu3mbl popMUpOBaHUS YCTOMUUBOCTH K aHTHOMOTHKAM M CIIOCOOBI 00PHOBI
C HeH

6.3

Metoapl u3yueHHus: MakpolBodronuU. [laneoHTonornuecknue MeToIbl W3y4eHUs
sBommrounu. [lepexonupie Gopmbl 1 HUITIOTEHETHYECKHE PSI/IBI OPTaHH3MOB.
Bbuoreorpaduyeckne Meto el n3yyeHus 3omonuu. CpaBHenue (Giaopsl U hayHbl
MaTepUKOB U 0cTpoBOB. bruoreorpaduyeckne obmacti 3emian. Bunsr-saaeMuku u
PEITUKTHI.

DOMOpPHOJIOTHYECKHE ¥ CPABHUTEIBHO-MOP(POIOTUYECKUE METOABl H3Yy4EHHS
HBOJIOIMH. ['€HEeTHUeCKMe MEXaHW3MBl SBOJIOIMK OHTOTEHE3a M IOSBICHUS
OBOJIOLIMOHHBIX ~ HOBIIECTB. [ OMOJIOTMYHBIE ¥  aHAJOTMYHBIE OpPraHbl.
Pynumentapuble  opranbl M aTaBU3MBl.  MOJEKYJISPHO-TEHETUYECKHUE,
OMOXMMHYECKHE W  MaTeMaTH4eCKue  METONbl  HM3YYEHHUS  DBOJIIOLUH.
I'omonoruunsie reHbl. COBpeMEHHBIE METOABI MOCTPOSHHS (PHIIOTEHETUYECKUX
IepeBbeB. XpPOMOCOMHBIE MYTAIlMX M SBOJIONNS TEHOMOB.

O6mume 3akoHOMEpHOCTH (TpaBuia) HBoMOIMU. HeoOpaTumMocTh 3BOJIOIUU.
AnantuBHas panuanusi. HepaBHOMEpHOCTb TEMITOB BOJIIOLNN

6.4

Hayunble rumore3pl MNPOUCXOKACHUS JKM3HM Ha 3emie. AOuoreHes u
naHcnepmus. /loHay4Hble IPEICTABICHUS O 3aAPOKICHUM JKU3HU (KPEALMOHU3M).
I'unore3a MOCTOSHHOIO CaMO3apOKIACHUS KU3HU U €€ ONPOBEPKEHHUE OIBITAMU
®. Penu, JI. Cnamnanuanu, JI. Ilacrepa. [lpoucxoxkaeHue >KU3HU U
acTpoOUONIOTHS.

OcHoBHbIE 3Tamnbl HeopraHudeckoi spomtouuu. [lnanerapHas (reosnoruueckas)
HBOMIOIUSA. XHMMHUYEcKass 5SBOMIONMA. AOHOTeHHBIH CHHTE3 OpPraHHYEeCKHUX
BemectB u3 Heopranuwdeckux. Omeir C. Mumiepa u I'. Opu. O6pazoBanue
oJINMepoB U3 MOHOMepoB. KoanepsatHas runore3a A.J. Onapuna, rumnoresa
nepsuuHoro OynboHa J[k. XonneliHa, reHerumdeckass runoresa [. Memepa.
Pu6oszumer (T. Yex) u rumore3a "mupa PHK" V. I'mnGepra. @opmupoBanue
MeMOpaH U BO3HUKHOBEHHUE NMPOTOKIIETKH.

Hcropus 3emnu u Metonsl ee n3yueHus. Vckonaemple OpraHU4eCKHE OCTATKH.
I'eoxponosorus u ee meroabl. OTHOCUTENbHAS M a0COIIOTHAS T€OXPOHOJIOTHS.
I'eoxpoHonornyeckast mKasa: 30Hbl, 3pbl, IEPUOJIBL, FTOXH.

HavaneHele sTanel opraHnyeckod 3Bosronuu. [losBneHne u 3BOMIOLNSA NEPBBIX
KJIETOK. OBOJIONMS MeTa0oiau3Ma. BO3HUKHOBEHHE TMEPBBIX 3KOCHCTEM.
CoBpeMeHHbIE MUKpOOHBIE OHOIJIEHKM KakK aHaJor MepBBIX Ha 3emie
cooOmiectB. CTpoMaTonuThl. [IpoKapHOTHI 1 3yKapUOTHI.

[Ipoucxoxaenue sykapuor (cuMOMOreHe3). DBOJIOLUOHHOE IMPOUCXOXKIACHHE
BUpYycoB. IIponcxoxaeHne MHOTOKJIETOUHBIX OpraHu3MoB. BoO3HHMKHOBEHHE
OCHOBHBIX TPYTIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE 3Tanbl HBOJIONUM BBICHIUX pacTeHH. OcHOBHBIE apoMopdo3bl
pactenuii. Bpixon pacreHnii Ha cymy. [losBneHume CHOpOBBIX pPacTeHUN H
3aBoeBaHne MMM cymn. CemeHHble pacteHus. [IpoucxokaeHue IBETKOBBIX
pacTeHui.

OCHOBHBIE 3Tambl HBOJIONUHM KUBOTHOrO Mupa. OCHOBHbIE apoMop(do3bl
KUBOTHBIX. Benjckas dayHa. KemOpuiickuii B3pbIB - TIOSIBJICHUE COBPEMEHHBIX
TunoB. IlepBble xopaoBbIE KUBOTHBIE. JKU3HB B BOZIE. DBOJIIOLMS IO3BOHOUYHBIX.
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[Mpoucxoxnenne ampubuii u pentwmid. [IpoucxoxaeHne MICKOMUTAIONINX H
ntul. [lpunnoun kimouyeBoro apomopdos3a. OcBoeHne OeCrO3BOHOYHBIMU U
[103BOHOYHBIMU KUBOTHBIMH CYIIH.

PazBuTue xu3Hu Ha 3emiie 10 3paM U MEPUOJaM: apXei, IPOTepO30id, aIe030H,
Me3030i, KaifHo30i. OOmas XapakTepuCTHKa KIMMaTa M TE€OJOTUYECKUX
IIPOLIECCOB. [losiBnenue u pacuBer XapaKTEePHBIX OpraHu3MOB.
VYrieobpa3zoBaHue: €ro yCIOBHS U BIMSHUE HA Ta30BbIN COCTaB aTMochepsl.
MaccoBble BBIMUpAHUS - HKOJOTMYECKHE KpHU3HChl mponuioro. IlpuumHbl n
CJIEICTBUSL MAacCOBbIX BbIMUPAaHUNA. COBpPEMEHHBII 3KOJOTMYECKUM KpU3HC, €ro
0COOEHHOCTH

6.5

Pasnensl u 3amaum anTponosornu. Meronsl anTponosorud. CTaHOBIEHHE
IIPEICTAaBICHUM O MPOUCXO0KIEHUH YeroBeka. COBpeMEHHbIE HAyUYHbIE TEOPUHU.
CxoncTBO uenoBeka ¢ KUBOTHBIMU. CHCTEMATHYECKOE IOJIOXKECHHE YEJIOBEKA.
CBuzerenbcTBa  CXOJACTBA  4YEJIOBEKa C  JKUBOTHBIMU:  CPAaBHMUTEIbHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTHYECKHE, (hbU3H0JIOr0-OMOXUMHUYECKHE,
noBefeHYeckue. OTauuus dYeloBeKa OT JKUBOTHBIX. [IpsMoxoxkaeHue u
KOMIUIEKC CBA3aHHBIX C HUM IIPU3HAKOB. Pa3BuTHE roJ0BHOrO MO3ra U BTOPOMU
CUTHAJIBHOW CHCTEMBI.

JBwxyume cuibl ((akTopel) aHTPONOreHe3a: OHOJOIMYECKHE, COLUAJIbHBIC.
CooTHouleHrne ONOIOTHIECKUX U COIUATBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.
OCHOBHBIE CTaJIUM AHTPOIIOTE€HE3a. ABCTPAIIONIUTEKHU - JBYHOTHE IIPEIKHU JIFOACH.
UYenoBek  yMenblil, II€pBbIE  M3TOTOBIEHUS OpyAud Tpyna. Yenosek
NpSIMOXOJIALIMM M TEpBBIM BBIXOA JroAed 3a mpexaensl Adpuku. Yemosek
reiens0eprckuil - oOmuMi NpeoK HeaHAEepPTaTbCKOro 4YelloBeKa W YelloBeKa
pazymHOro. YenoBek HeaHAECPTAIBCKUI Kak BHUJ JIIOAEH XOJIOJHOTO KIUMaTa.
UenoBek pa3yMHBIA COBPEMEHHOIO THIIA, JEHHUCOBCKHI YEJIOBEK, OCBOEHHUE
KOHTMHEHTOB 3a npeaenamMu AQpuKH.

DBONIOIUS COBPEMEHHOTO 4enoBeKa. EcTecTBeHHBbIH OTOOp B MOMYJISILIMSIX
yenoBeka. MyTallMOHHBIN nporece U noauMopdusM. TlonynsnuoHHbIE BOJIHBI,
npeiid reHos, murpauus U "3p¢ext ocHoBarens" B MOMYJSALUAX COBPEMEHHOTO
YeJI0BEKa.

Yenoseueckue pacel. llomsatue o pace. bonpmme pacel: eBponeouaHas
(eBpasmiickasi), aBCTpajJO-HErpoHMJHas  (PKBaTOpPHAJbHAs), MOHIOJIOMIHAA
(asmaTcko-amepukaHcKas). Bpems u myTu pacceneHHs] 4elloBeKa IO IUIaHeTe.
EnunctBOo  uenoBeueckux pac. HayuHas  HECOCTOATENBHOCTH — pacu3Ma.
[IpucnocoOneHHOCTh 4YeNoBeKa K pa3HbIM YCJIOBHUSIM OKpY’KaloIIeld Cpelibl.
Bnusaue reorpaduueckoil cpeasl W apeilida TeHOB Ha MOPQOJIOTHIO U
(bu3HO0IOTHIO YeIoBeKa

OKOCHCTEMEI U MMpUCynmure MM 3aKOHOMEPHOCTHU

7.1

Paznensl u 3aaun sxosioruu. CBsA3b SKOJOTHH C APYTUMH HAyKaMH.

Metoasr sxonoruu. I[lomeBble HaOmOAEHUS. DKCIEPUMEHTHI B IKOJIOTHH:
npUpoaHble U JaboparopHble. MoaenupoBaHHe B HKOJIOTMH. MOHUTOPHHT
OKPYKArOIIeH CPe/Ibl: TOKAIbHBIN, pErHOHAIBHBIN U TI00ATBHBIH

7.2

Dkonorudeckre (akTOpbl W 3aKOHOMEPHOCTH uxX nAeiictBus. Knaccudukarus
AKOJIOTUYECKHX (DAKTOPOB: aOMOTHYECKHE, OWOTHYECKHE, aHTPOIIOTCHHBIC.
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OOme 3aKOHOMEPHOCTH JAEUCTBHUS dKonorndeckux (akropos. IIpaBuio
muanmyma (K. Inpenrens, 0. JIubux). TonepaHTHOCTh. DBPHOMOHTHBIE W
CTEeHOOMOHTHBIE OPTaHU3MBI.

AbGuoTtndeckue ¢aktopsl. CBeT Kak dKojorudeckuii daktop. JleiicTBue pa3HbIX
YYacTKOB COJIHEYHOI'O CIIEKTpa Ha OpraHu3Mbl. OKOJOTMYECKHE TPYIIIBI
pacTeHMii W KUBOTHBIX IO OTHOLIEHHIO K cBeTy. CHUrHanbHas poJib CBETA.
doronepuonu3m. Temmepatypa Kak odKosormueckuid ¢akrop. JlelictBue
TEeMIIepaTypbl Ha opraHu3Msbl. [loMKuIOTepMHBIE U TOMONHOTEPMHBIE OPraHU3MBI.
OBpPHUTEPMHBIC U CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocte kak dkojorumyeckuit (aktop. IlpucmocoOnenust pacTeHUd K
MoJJIep>)KaHuIo0 BOMHOTO Oananca. Kiaccudukanus pacTeHUi 10 OTHONICHUIO K
Boze. [IpucnocoOienust >KUBOTHBIX K H3MEHEHHUIO BOJTHOTO PEXKHUMA.

Cpenpl OOWTaHWS OpPraHW3MOB: BOJHAs, HAa3eMHO-BO3IYIIHAs, ITOYBEHHAs,
rIyOMHHAs  TOJANOYBEHHAs, BHYTpUOpPraHusMeHHas. DU3HKO-XUMHUYECKHE
0CcOOEHHOCTH cpel OoOMTaHHMsA OpraHuM3MOB. lIpHcmocOOIeHHS OpPraHU3MOB K
KU3HU B Pa3HBIX CpE/Iax.

buonorudeckue purmbl. BHenrane n BHyTpeHHUE pUTMBL. CyTOYHBIC U TOJMYHBIC
putMbl. [Iprucnoco6ieHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHUSM YCJIOBHIA
KU3HU.

XKuznennsie popmbl opraHuzMoB. [lonsTue o kuzHeHHoil (opme. XKuzHeHHBIE
(bopMBI pacTeHUH: JEpeBbs, KyCTapHUKH, KyCTApPHUYKH, MHOTOJETHUE TpPAaBBHI,
oJHOJIeTHUE TpaBbl. JKu3HEHHbIE (DOPMBI )KUBOTHBIX: THIPOOHUOHTHI, T€OOMOHTHI,
a’poOHnOoHTHI. OCOOEHHOCTH CTPOEHMS U 00pa3a KU3HU.

buotnueckue Qaxtopel. Bumsl OMoTHUECKHX B3aWMOAEUCTBUN: KOHKYPEHIIHS,
XHMITHAYECTBO, CUMOMO03 U ero (opMmel. [lapazutusm, Koomepamus, MyTyaIn3Mm,
KOMMEHCaIU3M  (KBapTHUPAHTCTBO, HaXJeOHUYECTBO). Herpoduueckue
B3auUMOJEICTBUS  (TomMueckue, Qopudeckue, ¢adbpuyeckue). 3HaYEHHE
OMOTMYECKMX B3aUMOJCHCTBUN ISl CYyIIECTBOBAHUS OpPraHU3MOB B cpejie
obutanus. [I[pUHINTT KOHKYPEHTHOTO UCKITIOUSHHS

7.3

DKOJIOTHYECKHE XapaKTepucTUku nonyisuuu. llomynauus xak Ouosormyeckas
cucrema. Poiab HEOJHOPOAHOCTH cpejibl, GU3NUECKUX OAphepOB U 0COOEHHOCTEH
OMOJOTMH BUJOB B (POPMHPOBAHUHU MPOCTPAHCTBEHHOM CTPYKTYphI HOIMYJISLIUMA.
OcHOBHBIE TIOKa3aTeNW MOMYJSALUN: YUCIEHHOCTb, IUIOTHOCTb, BO3pacTHas M
IOJIOBAsl  CTPYKTYpPa, POKIAAEMOCTb, IPHUPOCT, TEMII POCTA, CMEPTHOCTb,
MUTpaLus.

OKosiornyeckass CTpykrypa mnomyssiaud. OIleHKa YHMCICHHOCTH MOITYJISIUH.
JIluHaMuKa MOIYJISANUU U €€ peryisiuus. buoTnyeckuii MOTEHIHal MOIYJIALUN.
MopenupoBanne JWHAMHUKM —TNOnyJsinud. KpuBble pocTa  YHMCIEHHOCTH
nonynsauuu. Kpusele BpDKMBaHUA. Perynsnus 4MCIEHHOCTH MOMYJIALMNA: pOJIb
(akToOpoB, 3aBUCAIIMX W HE 3aBUCAUIMX OT IJIOTHOCTH. OKOJIOTUYECKUE
cTpateruu BUJOB (r- u K-cTparerun).

[Tonsstne 00 »sKojmormueckod Huie BUAa. MecrooOutanne. MHOroMepHas
Mozenb 3kosorndyecko HumM JIxk.M. XarumHcona. Pasmepsl 5KOJI0OrHYecKon
Humy. [loTeHnnanpHas v pean30BaHHAs HULIH.

Bun kak cucrema nomymsuuil. Apeansl BUIOB. Buasl M HMX JKU3HEHHBIE
CTpaTerMu.  3aKOHOMEPHOCTM  IOBENECHHWA W MUIPAlUd  KUBOTHBIX.
buonornueckue MHBa3UM 4y>KEPOAHBIX BUOB
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7.4

CooOmectBa opranu3zMoB. buoneHos u ero crpykrypa. CBsa3um Mexay
opraHuzMamu B OuoleHo3e. DJKkocucremMa Kak OTKpblTas cuctema (A.JDx.
Tencnu). OyHKUMOHATBHBIE OJOKM OPraHU3MOB B 3KOCHUCTEME: IPOAYLIEHTHI,
KOHCYMEHTHI, penyleHTsl. Tpoduueckue ypoBHu. Tpoduueckue nenu u ceru.
Abunornueckue 010ku 3kocucteM. [louBbl M Mkl B 9Kocuctemax. Kpyrosopot
BEIIECTB U TOTOK SHEPTUU B 3KOCUCTEME.

OcHoOBHbIE TOKa3aTeNIM IKOCUCTEMBbI. bruomacca u nmpoaykuus. DKOJIOTHYECKUE
MIUPaMUIbl YUCell, OMOMACChl U SHEPIHUH.

Hanpasiennsle 3aKOHOMEpHBIE CMEHBI COOOIIECTB - Cykueccuu. llepBuunbie u
BTOPUYHBIE CYKLIECCHUM W HUX MPUYUHBL. AHTPONOIE€HHBbIE BO3ICHCTBUS Ha
cykueccun. KnumakcHoe cooOmectBo. buopasHooOpazue u  moOnHOTa
KpPYrOBOPOTa BEIIECTB - OCHOBA YCTOMYMBOCTH COOOIIECTB.

[IpupoaHble SKOCUCTEMBI. AHTPOIOIEHHBIE 3KOCHUCTEMBL. ATrpO3KOCUCTEMA.
ArpotuieHo3. Paznuuus Mex 1y aHTPONOI€HHBIMU U IPUPOIHBIMU 3KOCUCTEMAaMH.
Yp6oskocucrembl. OCHOBHBIE KOMITOHEHTHI ypOodKkocucTeM. I'oposickas ¢uiopa u
¢ayna. Cunantponuzanus ropogckoit gaynsl. buonornueckoe u x03siCTBEHHOE
3HAYEHHUE arpodKOCHCTEM M YpPOOIKOCHUCTEM. 3aKOHOMEPHOCTH (POPMHUPOBAHUS
OCHOBHBIX B3aUMO/JICHICTBUI OPraHU3MOB B SKOCUCTEMAX.

[TepeHOC 3HEPrUM M BEIIECTB MEXKIAY CMEXKHBIMU SKOCHCTEMAMH. Y CTOMYUBOCTH
OpPraHU3MOB, TONYJSAOMA M HSKOCUCTEM B YCIOBUSX €CTECTBEHHBIX H
AHTPOINOT€HHBIX BO3JICUCTBUI

7.5

buocdepa - obOmemnanerapnas o0Oojouka 3eMiIM, TJ€ CYIIECTBYET WU
cyuiectBoBana >ku3Hb. YueHue B.M. Bepnaackoro o ©Ouocdepe. ObGmactu
6uocgepsl u ee cocras. JKnpoe BemecTBo Onocdeps! U ero PyHKINH.
3aKOHOMEPHOCTH cCylecTBOBaHMUs Ouocgepbl. OcoOeHHOCTH OHOochepsl Kak
I00aNbHOM  dKOocucTeMbl.  [[uHamMuueckoe  paBHOBecue B Ouocdepe.
KpyroBopoTsl BemiecTB M OHOreOXMMHYECKHE LHKIBl (yriaepojaa, as3oTa).
PurmuaHOCTS siBIIeHMI B Onocdepe.

3oHanbHOCTh OMocdepsl. [lonsTue o 6uome. OCHOBHBIE OMOMBI CYLIU: TYHpA,
XBOWHBIE Jieca, CMEIIaHHBIE W IIWPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHBI,
MYCTBIHM, TPOMHUYECKUE Jieca, BBICOKOrOpbs. Kiumar, pacTUTenbHBIH U
KUBOTHBIA MHp OMOMOB CYIIIH.

CtpykTypa U (YHKLHS KUBBIX CHCTEM, OLIEHKAa MX PECYpPCHOTO IMOTEHIHala U
6uochepHbIX QYHKIMHA

7.6

DKOJIOTHYECKUE KPU3UCH M X NMPUYHMHBL. Bo3nelicTBrue yenoBeka Ha 6uochepy.
3arpsi3HeHue BO3AyIIHOM cpeabl. OXpaHa Bo3AyXa. 3arpsi3HEHUE BOJHOU CPEJIbI.
OxpaHa BOJIHBIX pecypcoB. Pa3zpymienne nmousbl. OXpaHa IMOYBEHHBIX PECYPCOB.
W3meHeHne knumara.

AHTpPONIOT€HHOE BO3CHCTBUE HA PACTUTEIBHBIM M XUBOTHBIM Mup. OxpaHa
PacTUTEIBHOIO M XUBOTHOTO Mupa. OCHOBHBIE NPUHLUIIBI OXPaHbl IPHUPOJBI.
Kpacupie kauru. Oco6o oxpansiembie mpupoansie Tepputopuu (OOIIT).
borannueckue caapl ¥ 300J0THYECKHUE MTAPKH.

OcCHOBHBIE TPUHLHUIIBI YCTOWYMBOIO Ppa3BUTHs 4YEJNOBEYECTBA M IPUPOJBL.
PammonanbHOe  TPUPOAONOIB30BAHME M COXPAaHEHHE  OMOJIOTMYECKOTO
pazHooOpa3zus 3emin
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TEMATHYECKOE INTAHUPOBAHUE

10 KJIIACC
KoanyectBo yacoB DJIeKTPOHHBIE
HaumeHoBaHue  pa3geloB M TeM (uudposrbie)
Ne o/ Kontpoabnbie  IIpakTHueckue
NPOrpaMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI pecypes:
1 buonorus kak Hayka
2 JKuBble CHCTEMBI U X H3Y4CHHE
3 buosnorust kietku 0.5
4 XUMHUYECKasi OpraHu3aIHst KICTKH
5 Ctpoenue u GyHKIMH KIETKH 2
6 OOMeH BelecTB U IPEBpAICHUE SHEPTUH B 1
KJIETKE
7 Hacnencreennas uHpopManus " 0.5
peanuzarys e€ B KIETKE '
KuzHeHHBIN UK KIETKU 1
CtpoeHue u QyHKIIMH OpraHu3MOB 1.5
10 Pa3mHOXkeHue U pa3BUTHE OPraHU3MOB 1.5
11 I'enetnka — Hayka O HACIEICTBEHHOCTH H 05
U3MEHYHMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJEICTBEHHOCTH 1
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH
14 ['eneTrka yemoBeka 0.5
15 Cenexuusi OpraHu3MoB
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16 BruorexHoiorus u cuaTeTUYECKAsd OMOJIOT U

17 PezepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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11 KJIACC

HaunmenoBaHmue pa3aejioB Hu TEM

KoauuecTBO 4acoB

Ne i/m
NPOrpamMMbl Bcero
1 3apox/eHue W pa3BUTHE HBOJIOIHOHHBIX 10
MPEJICTABICHUI B OMOJIOTUI
MuxkposBostonus u e€ pe3yabTaThl 7
3 Maxkpo3Boronus 1 €€ pe3yabTaThl 7
4 [Ipoucxoxxaenne W pa3BUTHE KHU3HH Ha 7
3emie
5 [TpoucxoxaeHre 4enoBeKa — aHTPOIOTeHe3 9
DKooruss — Hayka O B3aWMOOTHOIICHHUSX
6 OpPraHU3MOB U HAJOPTaHU3MEHHBIX cHCTeM 9
C OKpYKaroIle cpeaou
7 Opraau3mel 1 cpesia OOuTaHHs 9
3 Okonorus  cooOmiecTB.  DKOJOTMYECKHUE 5
CHUCTEMBI
9 buocdepa — rimobanpHas sxocucrema 5
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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ITPOBEPSJEMBIE HA EI'D 110 BUOJIOI'NM TPEBOBAHUA K PE3YJIbBTATAM
OCBOEHHSA OCHOBHOH OBPA3OBATEJIBHOM ITPOTPAMMBI CPEJIHEIO
OBHIET'O OBPA3OBAHUA

Kon IIpoBepsiemble TPeOGOBaAHNS K NIPeIMETHBIM Pe3y/JIbTATaM O0CBOEHHS
NMPOBEPAEMOro OCHOBHOH 00pa3oBaTe/IbHOM TPOrpaMMbl  CpeJHEro 00IIero
TpedOBaHMS oOpa3oBaHus

ChopMupoBaHHOCTh 3HAHUKW O MECTE W POJH OHOJIOTUM B CHCTEME
€CTECTBEHHBIX HayK, B (dhopmMHupoBaHUU COBPEMEHHOM
€CTeCTBEHHOHAYYHO!H KapTUHBI MUPA, B TO3HAHUU 3aKOHOB IPUPOJIbI U
PEIICHNHN KU3HEHHO BAXKHBIX COIMUATBHO-ITHUECKHUX, SKOHOMHUYCCKHX,
HKOJIOTUYECKUX MPOOIIEM YEJIOBEYECTBA, a TAK)KE B PEUICHUH BOTIPOCOB
palMoHaAIBFHOTO IPUPOAOIOIH30BaHNUs, B (POPMUPOBAHUH LIEHHOCTHOTO
OTHOIIICHHSI K MPUPOJIE, OOIIECTBY, YEIOBEKY; O BKJIAJIC POCCUICKUX H

3apyOeKHBIX YIEHBIX — OMOJIOTOB B Pa3BUTHE OHOJIOTHH

Bnanenune cucremoil 3HaHWIT 00 OCHOBHBIX METOAAaX HAy4YHOTO
MO3HAHUS, UCTOIB3YEMBIX B OMOJOTMUYECKUX HCCIICAOBAHUSIX >KUBBIX
O0OBEKTOB M D3KOcHCTeM (OmucaHWe, W3MEpeHue, MPOBEACHUE
HaOII0ACHNH); CIIOCOOaMU BBISBICHHS M OLIEHKM aHTPOMOTIE€HHBIX
W3MEHEHUH B IIPUPOJIE.

2 YMeHne BBIIBUTATh THIIOTE3BI, MPOBEPATh UX IKCIEPUMEHTATHHBIMHU
cpeactBamu, (GOpPMYJIHpYs IeNb HCCIEIOBaHUS, aHATU3UPOBATH
MOJTyYeHHbIE Pe3YJIbTAThI U J1€1aTh BBIBOJBI.
BblsiBeHHe 3aBUCMMOCTH  MEXKJYy HCCIEIyeMbIMH BeIWYHMHAMH,
00BSICHEHUE TIOYYEHHBIX Pe3yJIbTaTOB U (HOPMYITHUPOBAHHUE BBIBOJIOB C

HCIIOJIb30BAHUEM HAYYHBIX HOHSITI/If/i, Teopnﬁ 1 3aKOHOB

YMeHue BiajeTb CHUCTEMOM OHOJOTMYECKHX 3HAaHUN, KOTOpas
BKJIIOYAET: OCHOBOIOJIAraloIiie OHWOJIOTHYEeCKHE TEpPMUHBI U TIOHSATUS
(KM3HB, KIIETKA, TKaHb, OpraH, OPraHU3M, BUJ, MOMYJISLUS, SKOCUCTEMA,
ouorieHo3, Omocdepa; METabOIM3M, TOMEOCTa3, KICTOUYHBIH WMMYHHTET,
OvocuHTe3 Oenka, OWONONIMMEPBHI, JUCKPETHOCTh, CaMOpETyJIsLus,
3 CaMOBOCITPOU3BE/ICHHE, HaCJIEACTBEHHOCTb, WU3MEHYMBOCTb,
SHEPro3aBUCUMOCTb, POCT U PA3BUTHE);
Owosornueckre Teopuu: KierouHas Teopus 1. IlIBanna, M.
[llneitnena, P. BupxoBa; KJIOHaJIbHO-CEIEKTUBHOIO MMMyHUTeTa II.
Opnux, U.J. MeunukoBa, XpoMOCOMHasi TEOpHUs HaciencTBeHHoCcTH T.

Moprana, 3akoH 3apozsbiiieBoro cxonactsa K. bapa, sBomtounoHHas
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teopust Y. JlapBHHA, CHHTETHYECKAas TEOPHUS DBOJIIOLUHU, TEOPHUs
antponioreHe3a Y. [lapBuna; Teopus OmoreoreHo3a B.H. Cykauéga;
yuenue H.W. BaBuioBa o 1meHTpax MHOrooOpasusi U MPOUCXOKICHHUS
KyJIbTYpHbIX pacTeHuit, yudenue A.H. CeBepuoBa o0 mnOyTix u
HaIpaBJICHUSX 3BOJIOIUH, yueHue B.U. BepHanckoro — o 6uocdepe);
3aKOHBI (eIMHOO0Opa3us MOTOMKOB IEPBOTO MOKOJICHUS, PACILICIUICHUS
MPU3HAKOB, HE3aBUCUMOIO HacjeAoBaHUs Mpu3HakoB ['. Mennens;
CUEIUIEHHOTO HAacJIeI0BaHUs IPU3HAKOB W HApyLICHUs CUEIJICHUs
resoB T. MopraHa; roOMOJIOTHYECKHUX PSAIOB B HACJIECICTBEHHOU
n3MeHnunBocty H.M. BaBunoBa; renHermueckoro pasHoBecus JIxk.
Xapau u B. BaitnOepra; 3apopgsmmeBoro cxoxactBa K. bapa;
ouorenernueckuit 3akoH J. ['ekkens, @. Mroiepa);

MPUHLMIIBI (YUCTOTHI FaMET, KOMILJIEMEHTAPHOCTH);

npaBwia (MuHuMyMa 1O. JIubuxa, 5KOJOrM4ecKor mupaMuibl 4UCE,
OMOMAacChl U DHEPTHUH);

runote3bl (koanepsatHoi A.M. Omnapuna, mepBuuHOro OynboHa JIXK.

Xonpeitna, mukpochep C. Dokca, pudozuma T. Uek)

VYMmenue peiiatb IMOMUCKOBBIC OuoJ0OrHYecKue 3aJa4u,; BbIABIIATH
MPUYNHHO-CJIICACTBCHHBLIC CBsA3HU MCXKOY HCCIIEAYEMbIMU
OMOJIOTHYECKMMHU 06LeKTaMI/I, nmponeccamMnu M ABJIICHUAMU; JCJIATb
BBIBOJIbI M IIPOTHO3bI HA OCHOBAHWHU MTOJIYUCHHBIX PE3YJIbTATOB,

COCTaBJIATb I'CHOTHIIMYCCKHUE CXEMbl CKPCIIUMBAHHA I Pa3HbBIX THUIIOB
HaCJICAOBaHUA MPHU3HAKOB Yy OPraHM3MOB, COCTABJIATH CXEMBI IICPCHOCA

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

YMeHHe yCTaHaBIMBATh B3aMMOCBS3M  MEXAYy CTPOCHHEM U
(GYHKIMAMU: OpPraHOMJOB, KJIETOK pa3HbIX TKaHEH, opraHaMu W
CHCTEMaMHM OpraHOB y pAacCT€HUH, JKMBOTHBIX M YEJIOBEKAa; MEXITY
JTaraMu OOMEHa BEUIECTB; dTAllaMU KJIETOYHOTO IMKJIA M KH3HEHHBIX
[IUKJIOB OPTaHU3MOB; dTallaMyd SMOPHUOHAIBHOTO PAa3BUTHUS; TEHOTHIIOM
u ¢enorunoMm, GeHotunoM U (QakTOpaMu Cpeabl  OOUTaHMS,
mporeccaMy  HBOJIONUM; ABIKYIIUMH CHJIAMH  aHTPOIIOTEHE3a;
KOMIIOHEHTAMHU PA3JIMYHBIX IKOCHUCTEM W TMPHUCHOCOOTICHUSIMU K HUM

OpraHu3MOB

VYMmenune BBIIACIIATh CYHICCTBCHHBIC ITPHU3HAKU:
CTPOCHUSA BHUPYCOB, KJIICTOK IMPOKAPUOT U 3YKAPUOT, OAHOKJIICTOYHBIX U
MHOT'OKJICTOYHBIX OpPraHu3MOB, BU/OB, 6HOF€OH€HO3OB, 9KOCHUCTEM U

Ouocdeppl; CTPOEHUS OpPraHOB W CHCTEM OpPraHoOB PAaCTCHHH,
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KUBOTHBIX, YEJIOBEKA; IMPOIIECCOB JKU3HEICATEITBHOCTH, TPOTEKAIOIINX
B OpraHuW3Max pacTCHUM, JKUBOTHBIX M YEIIOBEKAa; OWOIIOTHYECKUX
mporeccoB: oOMeHa BemecTB (Meraboyim3M), HHPOPMAMH H
MIpeBpaIleHHs] SHEPTUH, OPOKEHUs, aBTOTPOPHOTO U TeTepOoTPOPHOTO
TUTIOB MHTaHUs, (OTOCHHTE3a M XEMOCHHTE3a, MHTO3a, Meio3a,
raMeToreHesa, HSMOpHUOreHe3a, MNOCTAMOPHOHAIBLHOIO  Pa3BUTHS,
pPa3sMHOXCHHUS, UHIMBHIya IbHOTO Pa3BUTHs OpraHu3Ma (OHTOTCHE3a),
B3aMMOJICHCTBHSI TE€HOB, T€TEPO3MCA; JICHCTBHIA HWCKYCCTBEHHOTO
orOopa,  CTaOWIM3HPYIOLIETO, JBIXKYIIEIO W  Pa3pbIBAIOLIECTO
€CTeCTBEHHOTO OTOOpa; aJJIONATPUYECKOTO M CHMIIATPHUYECKOTO
BUJI000pa30BaHusl; BIUSHHS JBIXKYIIMX CHJI 3BOJIIOIIMU HA TCHO(POH]T
MOIYJISALUYU; TIPUCIIOCOOJICHHOCTH OPTraHU3MOB K Cpeje OOHWTaHus,
Yepe/OBaHMs HAMPAaBICHUH JBOJIOIUU; KPYyroBOPOTA BEIIECTB W

IIOTOKA QHCPIUr B SKOCHUCTECMAX

CpopMUpPOBAaHHOCTh yMEHHUS BBIIETATh CYIIECTBEHHBIE MPU3HAKU
BUPYCOB, KJIETOK MPOKAapUOT M JYKApPHUOT; OIHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB, BHJIOB, OMOTECOIIEHO30B M JKOCHUCTEM;
0COOEHHOCTH MPOIIECCOB OOMEHA BEIIECTB U MPEBPALCHUs SHEPTUU B
KJIeTke, (OTOCHHTE3a, TUIACTUYECKOTO0 M DHEPreTHYECKOro OOMEHa,
XeMOCHHTEe3a, MHTO3a, MeHo3a, OIUIOJIOTBOPEHUS, pa3BUTHI U
pa3sMHOXEHHUs, UHIUBHUYyaIbHOIO Pa3BUTHs OpraHu3Ma (OHTOTeHe3a),
00pBOBI 32 CyIIeCTBOBAaHUE, €CTECTBEHHOT0 0TOOpa, BU1000pa30oBaHMs,
MPHUCIIOCOOJICHHOCTH OPTraHU3MOB K cpele OOWTaHWs, BIHSIHUS
KOMIIOHEHTOB 3KOCHCTEM, aHTPOIOI€HHBIX U3MEHEHHUH B 3KOCHUCTEMaX
CBOEH MECTHOCTH, KPYTOBOPOTa BEILECTB U MPEBPALICHUS SHEPIUU B
ouocdepe

Ymenue UCIOJIb30BaTh COOTBETCTBYIOIIUE apryMEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJIOTHIO M CHUMBOJHKY JUIS JTOKa3aTelbCTBA
pPoACTBa OPraHU3MOB PAa3HBIX CHUCTEMATUUYCCKHUX TI'PYIIN;, B3aMMOCBA3U
OpPraHu3MOB U cpenbl OOWTAaHMSA; EIWHCTBA YEJIOBEYECKUX pac;
HE00XOIMMOCTH 3/I0pPOBOT0 00pa3a KHU3HH, COXPAaHEHUS pa3HOOOpa3us
BHUJIOB MW DOKOCHUCTEM KaK YCIIOBUA COCYHICCTBOBAHUA MNPUPOJALI H

YCI0BCUCCTBA

YMeHre KpUTHUYECKH OIICHUBATH HH(POPMAIHIO OHOJIOTHIECKOTO COJCPIKaHUS,
MHTEPIIPETUPOBATH ITHYECKUE ACTIEKTHI COBPEMEHHBIX HCCIICIOBAHUI B
OuOoIOTHH, MEIUIIMHE, OMOTEXHOJIOTHH; PACCMATPUBATh TTI00ATBHBIC
9KOJIOTHYECKHE TTPOOIEMbI COBPEMEHHOCTH, JOPMUPOBATH IO OTHOIICHUIO K HUM
COOCTBEHHYIO ITO3HITHIO
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INEPEYEHD 9JIEMEHTOB COAEPKAHMUSA, TIPOBEPAEMBIX HA EI'D 110

BNOJIOI'NHN

Koxa

11

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

buonorusa xak HayKa. JKuBble cucTeMBI U X HU3YUYCHUC

CoBpemenHass OHMOJOrMs — KOMILJIEKCHAsE Hayka. buojormueckue HaykKu U
u3ydaemple uMH 1mpobnembl. DyHIaMEHTaIbHBIC, NMPHUKJIATHBICE U TMOHCKOBHIE
HayYHBIC HCCIIE/IOBAHUS B OMOJIOTHH.

3HaueHue Ouonornu B (POPMUPOBAHUU COBPEMEHHOM €CTEeCTBEHHO-HAYYHOMH
kapTuHbel mupa. [Ipodeccun, cBsizanHble ¢ Ouonorueid. 3HaueHue OUONIOTHH B
MIPaKTUYECKONW JEATEJIbHOCTH YEJIOBEKAa: MEAMIIMHE, CEIbCKOM XO34HCTBE,

IIPOMBIILIIEHHOCTH, OXPaHe IPUPOBI

1.2

1.3

KuBbie cuCTEMBI Kak MpeaMeT u3ydeHus Ouonoruu. CBONCTBA JKMBBIX CHCTEM:
€IMHCTBO XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M IEJIOCTHOCTh, CIOXHOCTb U
YHOPSAI0YEHHOCTh CTPYKTYpBHlI, OTKPBITOCTb, caMOOpraHu3alus,
CaMOBOCIPOU3BEAECHUE, PA3APAKUMOCTh, U3MEHUNBOCTb, POCT U Pa3BUTHE.

YPpOBHHM OpraHHU3alUH >KUBBIX CUCTEM: MOJICKYJISIPHBIN, KJIETOYHBIN, TKAHEBbIN,
OpraHu3MEHHBIH, MOMYJISIUOHHO-BUIO0BOM, AKOCUCTEMHBIN
(OmoreonieHoTHUecKuit), O6uocdepHsiit. IIporecchl, MPOUCXOIANIME B SKHUBBIX
cucremax. OCHOBHbIE TPU3HAKU >KUBOTO. JKU3Hb Kak (opMa CyIIeCTBOBAHUS

MaTepun

Metoael Ouonormueckoi Hayku. HaOmioneHue, u3MepeHHe, HKCIEPUMEHT,
cucreMaruzamnusa, Meraadanui3. IloHsTHe o0 3aBUCHMOM ©W HE3aBHCHUMOH
nepemeHHon. [lmanupoBanue skcnepumenTa. [loctaHOBKa M IIpOBEpKa TUIIOTES.
HyneBast rumnore3a. Ilonstue BbeIOOpKM U €€ pocToBepHOCTh. Pa3bpoc B
Oouonornuyeckux AaHHbIX. OlEHKa JOCTOBEPHOCTH IOJIYYEHHBIX pEe3yJbTaTOB.
[IpynumHel HCKakeHUs pe3yJbTATOB JKCHEpUMEHTA. [loHsATHE CTaTUCTUYECKOTO

TECTA

KneTka kak OMosiorudyeckasl CicteMa

2.1

Krnerka — cTpykTypHO-(DyHKIIMOHANIbHAS €AUHMIA XKUBOro. Mcropus OTKpBITUS
kinetku. Pabotsr P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH, M.
[Ineinen, P. Bupxos). OcHOBHBIE NIOJIOKEHUSI COBPEMEHHOM KJIETOUHOM TEOPHUH.
MeToapl MOJIEKYJIIPHOM M KJIETOYHON OMOJIOTHN: MUKPOCKOIIHSI, XpoMaTorpadus,
anekTpodopes, METO] MEYEHBIX aTOMOB, muddepeHraIbHOe

LHEHTPUPYTHPOBAHUE, KYIHTHUBUPOBAHHUE KIECTOK

2.2

XHUMHUYECKHUN COCTaB KJIETKU. Makpo-, MUKpO- U YJIbTPAMHUKPOIEMEHThI. Bona u
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e€ poib Kak pacTBOPHUTEINSI, peareHTa, y4acTHe B CTPYKTYPUPOBAHHMM KIIETKH,
TEIUIOPETy A, MuHepanbHbIe BENIECTBA KIETKH, WX OHMOJIOTHYECcKas pOJib.
Ponb KaTMOHOB M aHMOHOB B KJIETKE.

buonoruueckue nonumepsl. benku. AMUHOKHCIOTHBIA COCTaB  OEJIKOB.
CrtpykTypsl OenkoBoi Moyiekynbl. [lepBuuHas CTpykTypa Oenka, MEmTHIHAS
CBA3b. BTopuuHas, TpeTUuyHas, 4YETBEPTUYHAs CTPYKTYphl. JleHarypaius.
CgoiictBa 6enkoB. Kimaccudukanus 6enkoB. buonornueckue GpyHKIIUHA OSITKOB.
VYrneBoabl. MoHocaxapupl, AMcCaxapujibl, OJUTOCaXapuabl U TMOJHCAXaPUJIbI.
OO0muit mnaH CcTpoeHUus U (PU3MKO-XMUMHUYECKHUE CBOMCTBA  yTJICBOJIOB.
buonorndeckue GyHKIIUN YTIIEBOIOB.

Jlumuaer. ['mapodunsHO-TUApOdOOHBIE CcBoOMicTBA. Kitaccudukanus JMnmumos.
Tpurnuuepunsl, dochonunuasl, BOCKH, cTepouabl. buonormdeckue (yHKIUU
munuaoB. OOIMe CBOMCTBA OMOIOTHYECKUX MEMOpPaH — TEKY4eCTh, CIIOCOOHOCTh
K CaMO3aMBbIKaHUIO, TTOTYIIPOHUIIAEMOCTb.

Hyxneunosbie kucnorel. JIHK u PHK. CrpoeHne HYKJIEHMHOBBIX KHCIOT.
Hyxneoruasl. [Ipuniun xommnementapuoctu. [lpasuno Yapradda. Ctpykrypa
JIHK — nBoitHas crimpanb. MecTtoHaxoxaeHue u ouonorndeckue pynakuun JJHK.
Bune PHK. ®@ynkuuu PHK B knetke.

Crpoenne wmomnekynsl AT®. Makposprudeckue cBszu B Mousiekyiae ATO.
buonoruueckue pynkunn AT®. BoccTaHOBIEHHBIE TEPEHOCUUKH, UX (QYHKIIUU B
kietke. Cexksennponanue /JHK.

CtpykTypHast OWONOTHS: OMOXUMHUYECKHE W OMODHU3NYECKUE WCCICIOBAHMS

COCTaBa U MPOCTPAHCTBEHHON CTPYKTYpPbl OMOMOJIEKYJT

2.3

Tunsl  KJIETOK: dJyKapuOTHYecKas M nIpokapuorudeckas. CTpyKTypHO-
(byHKIHMOHATIBHBIE 00pa30BaHUs KIETKH.

CtpoeHue mpoKapuoTHYECKOW KieTku. KieTouHas cTeHka OakTepuil M apxeil.
OcoOeHHOCTH CTpOeHUsi TreTepoTpoPHON M aBTOTPOPHOW MPOKAPUOTHUECKUX
KJIETOK. MecTo U poJib MPOKapHoOT B OMOIIEHO3aX.

Crpoenre U (pyHKIIMOHMpPOBaHHE SyKapHOTHYECKOM KieTku. [lmazmarmueckas
MeMOpaHa (tutazmanemma). CTpykTypa Iia3MaTudeckoid memOpanbl. TpancmopT
BEUIECTB uepe3 IUIa3MaTU4YecKyl0 MeMmOpaHy: maccuBHbIN  (nuddysus,
obneruénHass muddys3us), aKTUBHBIM (NMEPBUYHBIN M BTOPUYHBIM aKTUBHBIN
tpancnopt). [lomynponunaemocts MemOpanbl. PabGota Harpwuii-kaaneBoro
Hacoca. DHJOIMUTO3: MUHOIMUTO3, (aromuTo3. Dk30uuTo3. KieTouHas creHka.
CrpykTypa v PyHKIIMN KJIETOYHON CTEHKH pPACTEHUM, TPUOOB.

Huronna3zma. [urozons. Lutockener. JIBuxkenue uurToruiazmbel. OpraHou bl

KIJICTKH. O,Z[HOMCM6paHHI>Ie opraHouabl KIICTKU: OJSHAOIIIA3MATHYCCKadA CCTh
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(OIIC), anmapar 'onbmku, TU30COMBI, UX CTpOeHHE U (YHKIMU. B3anmocBs3b
OJIHOMEMOpaHHBIX OpPraHOUIOB KJIETKH. CTpOeHue IpaHyJIIpHOTO PETUKYIyMa.
Cunte3 pactBopuMbIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [manmkuit
(arpanynsipHbIil) SHAOIUIaA3MATHUECKUN peTukyiayM. CekperopHas GYHKIHS
annapara [onbmku. TpaHcmopr BemecTB B KIETKE. Bakyoiln pacTUTENBHBIX
kietok. Kiierounslii cok. Typrop.

[TonyaBTOHOMHBIE OPraHOU bl KJIETKA: MUTOXOHIPUH, TUTACTU/IBI.

Crtpoenve W (QyHKIMM MUTOXOHApPUN W mactul. [lepBuuHble, BTOPUYHBIE U
CIIO)KHBIE  TUIACTUABl  (POTOCHHTE3UPYIOIIUX  JYKapUOT.  XJIOPOILIACTHI,
XPOMOILIACTBI, JEUKOIUIACTHI BBICIIMX PACTCHUM.

HememOpannbie opranounsl kiaetku CTpoeHHe W (QYHKIMHM HeMeMOpaHHBIX
opraHoujioB Kjietku. Pubocombl. MukpodunamMeHTsl. MbpllleuHble KIETKH.
Mukpotpybouku. Krnerounsrit nentp. CTpoeHHE U ABWKCHHE KIYTUKOB U
pecHrIeK. MUKpOTpyOOUKH UTOILIa3MBI. L[eHTproIh.

SAnpo. Obonouka sipa, XpOMAaTHUH, KapuUOIUIa3Ma, SAPBIIIKH, X CTPOCHUE H
bynkiuu. SnepHsiii 6enkoBblii MaTpukc. IIpocTpaHCTBEHHOE paCHONIOKEHUE
XpoMocoM B MHTep(a3HOM siipe. benku XpoMaTtuHa — FTUCTOHBI.

Knerounsie BrmoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KJIETOK 3yKapHOT

(pacTUTeNbHOM, )KUBOTHOH, IPUOHOIN)

2.4

AccUMWISIIIASL U JTUCCUMWIISALIUSA — JIB€ CTOpPOHBI MeTabonu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPOGHBIM M TeTepOoTPOPHBIA. YyacThe KUCIOpoJa B OOMEHHBIX
mporeccax. OJHepreruyeckoe oobOecriedyeHue KiIeTKH: mnpeBpaiieHne ATO B
oOMeHHBIX Tporeccax. {DepMeHTAaTUBHBIM XapakTep peakiuil KJIECTOYHOTO
MeTtabonmu3ma. DepMeHTH, MX CTPOCHHE, CBOMCTBA U MEXaHWM3M JICHUCTBUS.
Kodepmentsl. Otnnuus GpepMEHTOB OT HEOPTaHUYECKUX KaTaau3aTopoB. benku-
AKTUBATOPbl W OEIKU-WHTHOUTOPHI. 3aBUCUMOCTH CKOPOCTH (HDepMEHTATHBHBIX
peaKkmuii OT pa3TuYHBIX (AKTOPOB.

[lepBuuHBIl CHHTE3 OpPraHMYECKHX BelIEeCTB B KieTke. Portocunte3. Pomp
XJIOpOIUTacTOB B mporecce ¢orocuHTe3a. CBeroBas W TeMHOBas (asbl.
[IponyktuBHOCTE (hoTOCHHTE3a. BrimsHue paznuyHbIX (PAKTOPOB HA CKOPOCTH
¢dotocunTe3a. 3HaueHue (HOTOCHHTESA.

XemocuHTe3. PazHOOOpa3ue opraHu3MOB-XEMOCHHTETUKOB: HUTPUPUITUPYIOIIHE
OakTepuu, Kene300aKTepuu, cepoOaKTepuu, BOAOPOIHBIE OaKTepuu. 3HAUCHUE
XEMOCHHTE3A.

AHa’poOHbIe oOpraHu3Mbl. Buasl OpoxkeHus. I[IpogykTel OpoXeHUS W HX
WCIIOJIb30BAaHNE YEJIOBEKOM. AHA’pOOHBIE MUKPOOPTaHU3MBI KaK OOBEKTHI

OMOTEXHOJIOTHH U BO30YyIUTENN OONIE3HEH.
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AdpoOHBIC OpraHW3Mbl. JTambl 3HepreTudeckoro obMeHa. [loAroToBHTETHHBIN
sTan. [ mKonam3 — 6eCKHUCIOPOAHOE PACIIEIIICHUE TITFOKO3BI.

Buonornueckoe OKMCIICHHE, WIM KIETOYHOE JAbIXaHHe. PoJib MHUTOXOHApHH B
nporeccax OMOJIOrUYECKOro OKHCIICHUSL. Lukangeckue peaKIuu.
OxucnurensHoe ¢ochopunuposanue. [IpenmymiecTBa a3poOHOro MyTH OOMEHa

BEIIECTB Mepe aHa3POOHBIM. DPPEKTUBHOCTh SHEPTeTUIECKOTO OOMEHa

2.5

Peakuuu MmatpuuyHoro cuHte3a. I[IpMHIMI KOMILJIEMEHTApHOCTU B PpEaKLUAX
MaTPUYHOTO cuHTe3a. Peanu3anus HaciaencTBeHHON nHpopmarmn. ['eneTrnueckuii
KoJ, ero cBoWctBa. TpaHckpunuus — matpuunbli cuHte3 PHK. Ilpunuumns
TPAHCKPUIMLHU: KOMIIJIEMEHTapHOCTh, AHTUIAPAJIJIEbHOCTh, AaCHMMETPHUYHOCTb.
Tpancmsinus u e€ sranel. Yuactue TpancnoptHbix PHK B OGuocunTese Oernxa.
VYcnoBus Ouocunreza Oenka. KonupoBanue amuHokucinor. Poias pubocom B
OouocuHTe3e Oenka.

Opranu3anus reHoMa y IpoKapuoT U 3yKapuoT. Perynsuuns akTUBHOCTH I€HOB Y
npokapuot. ['mmoreza onepona (. XKakoo6, XK. Mano). Perynsmus oOMeHHBIX
nporeccoB B kieTke. Kietounslii romeocras.

Bupycel — HekieTrouHbsle (OpMBI JKU3HM U OOaUraTHsle mnapasutbl. CTpoeHHe
MIPOCTBIX U CIIOKHBIX BUPYCOB, pETPOBUPYCOB, OakTepruodaros.

BupycHbie 3a0oneBaHus 4elloBeKa, KMBOTHBIX, pactenmii. CITN], COVID-19,

CconmraJIbHbIC U MCIUITUHCKHUC HpO6J’I€MLI

2.6

Knerounsnii mwmkn, ero mepuonbl W perymsius. WHrepdaza u  MHUTO3.
OcobeHHOCTH TpoleccoB, MpoTekaomux B UHTepdasze. [loaroroBka KieTku K
nenenuto. IlpecunTeTndecknii  (MOCTMUTOTUYECKUM), CHUHTETHUECKUA U
MTOCTCUHTETUYECKUH (TPEMUTOTHYECKHI) EpUOAbI HHTEP(a3bI.

Marpuunsiii  cunte3 JIHK — permumkanus. IlpuHnunsr perumkanun  JHK:
KOMILUIEMEHTAPHOCTb, ITOJIyKOHCEPBATUBHBIM CHHTE3, AaHTUIIAPAJUICIBLHOCTD.
Mexannsm permmkanuu JJHK. Xpomocomsl. Ctpoenne xpomocom. Tenomeps! u
TemoMepa3a. XPOMOCOMHBIM Ha0Op KIETKH — KapuoTwil. JIWmimowmHeli u
ramionIHbIE  Habopbl XpoMocoM. ['omonorumynsle XpomocoMmbl. IlojoBbie
XPOMOCOMBI.

Jlenenue xietkn — MuTo3. CTaguu MHUTO3a U NMPOMCXOASIINE B HUX ITPOLIECCHI.
Tuner muto3a. KapnoknHe3 W IHUTOKHMHE3. bHonormyeckoe 3Ha4YE€HHE MHTO3a.
Perynsuus MmutoTndeckoro nukia kiaeTku. [lporpammupyemas kiaetounasi rudesns
— amomnTo3.

OyHKIMOHAIbHAs TEHOMHUKA

Opranusm Kak OHoJoruyeckasi CucTema

74




3.1

3.2

OAHOKIIETOYHBIE, KOJIOHUAJIbHBIE, MHOTOKJIETOUYHbIE OpraHHU3MBbI u
MHOT'OTKaHEBbIE OPraHU3MBI.

@opMbl pa3sMHOXKEHHUS OpraHu3MoB: Oecrojioe (BKJIIOYash BEreTaTUBHOE) U
nojoBoe. Buapsl  Gecrnosoro  pasMHOXKEHHUS:  [TOYKOBaHHE, CIOPYJIALMS,
¢bparmMeHTanys, KIOHUPOBAHHE.

[TonoBoe pazmuoxenue. [lonoBeie kiaeTky, win rametsl. Meitos. Ctaauu meiiosa.
[ToBenenue xpomocoMm B meio3e. Kpoccunrosep. buosiornyeckuii cmbicii Meiio3a
U TI0JIOBOTO Ipouecca. Melo3 1 €ro MeCTO B )KU3HEHHOM LIUKJIE OPTaHU3MOB.
[Ipen3aponpiieBoe paszputHe. ['ameroreHe3 y XUBOTHBIX. llojoBbIE JKEE3BI.
OOpa3oBanne W pa3BUTHE TMOJOBBIX KJIeTOK. CrepMaToreHe3 W OOTEHE3.
Crpoenue mOJOBBIX KiIeTOK. OmIoJ0TBOpEHHE U SMOpPUOHANIbHOE pa3BUTHE
AKHUBOTHBIX. CIIOCOOBI OINIOIOTBOPEHUS: HAPYXKHOE, BHyTpeHHee. [lapTenorenes.
WupuBunyanbHoe pasButue opraHusmMoB (oHrtoreHes3). Craauu smOpuoreHesa
KUBOTHBIX (Ha npumepe nsarymku). Ipodnenue. Tumnbl gpodnenus. OcobeHHoCcTH
Npo0JieHUsT MJIEKONMTAIOMIMX. 3apOAbILEBble JUCTKH (racTpyisanus). 3akiaika
OpraHoB M TKaHEH M3 3apOAbIIIEBBIX JMCTKOB. B3anMHOe BIMsHME wYacTel
pa3BUBalOIIErocs 3apoibllia (3MOpUOHANbHAs WHAYKLHKSA). 3akjiajka IUJIaHa
CTPOEHHUSI KMBOTHOTO KaK pe3yJIbTaT HEepapXU4eCKHUX B3aMMOJACUCTBUII T'€HOB.
BnusHue Ha SMOpHOHANBPHOE pa3BUTHE pPa3IMYHBIX (DAKTOPOB OKpYIKaromeH
cpensbl.

Poct u pa3zsutue xuBoTHbIX. [TocTamMOpronanbHbIi nepuoa. [Ipsmoe u Henpsimoe
pazButue. PasButne ¢ metamopdo3oM y OECMO3BOHOYHBIX M IMO3BOHOYHBIX
KUBOTHBIX. bHOJOrM4eckoe 3HAUEHHE NPSIMOrO M HENPSMOrO Pa3BUTHS, HX
pacnpocTpaHeHue B mnpupoge. Tumbsl pocra XUBOTHBIX. DakTOpsl peryssuuu
pocTta JKMBOTHBIX M denoBeka. CTaaiuu NOCTIMOPUOHAIBHOTO pa3BUTUS Y
KUBOTHBIX U 4yesioBeKa. [lepnoibl oHTOreHe3a YeaoBeKa.

Pasmuoxenue u pasButue pactenuil. ['amerodputr u cnopodur. Meiio3 B
KU3HEHHOM IMKJIe pacteHuii. (OOpa3oBaHuWe CHop B MpoIecce Meio3a.
l'amerorenes y pacrenuit. OIUIOAOTBOPEHUE M Pa3BUTHE PACTUTENBHBIX
OpraHu3MoB. /[BoiiHOe OIUIOIOTBOPEHHE Y IIBETKOBBIX pacTeHHuid. OOpazoBaHue U

Pa3sBUTHEC CCMCHHU. MexaHu3MbI pEeryjisiiii OHTOTCHE3a Y paCTCHI/Iﬁ 1 ) KUBOTHBIX

Ucropust craHOBNEHMST UM pPa3BUTUS TE€HETUKHM Kak Hayku. (OCHOBHbIE
T€HETUYECKUE TOHATHUS U CHUMBOJIBI. ['OMOJIOTMYHBIE XPOMOCOMBI, aJUIeNIbHbIE
TEHbI, AIbTEPHATUBHBIC MPU3HAKH, JOMHUHAHTHBIN M PEUECCUBHBIA NPU3HAK,
TOMO3HUTOTa, TETEePO3UTOTa, YHCTas JIMHUS, THOPUIBI, TEHOTUI, (HEHOTHII.
OcHOBHBIE =~ METONBI  TCHETUKH: THOPUAOJOTHMYECKUN, I[HUTOJIOTUYECKUH,

MOJIEKYJIIPHO-TCHETUYECKU I
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3.3

Monorubpuanoe ckpemupanue. [lepBoiii 3akoH MeHens — 3akoH enHo00pa3us
rubpuoB nepsBoro mnokosieHus. IlpaBuno nomuHupoBanus. Brtopoil 3akoH
MeHngenss — 3akOH pacllelyieHuss MNpu3HakoB. Llutonormuyeckne OCHOBBI
MOHOTHOPUAHOTO CKpeIlUBaHus. [ MoTe3a YuCTOTHl raMerT.

Amnanusupyroiiee ckpeuuBanue. [IpoMeXyTOUHBI XapakTep HacleqOoBaHUs.
Pacmiennenue npu3sHakoB Ipy HEMOJHOM JOMUHHUPOBAHUU.

JluruOpuaHoe ckpemuBanue. TpeTwil 3akoH MeHaens — 3aKOH HE3aBUCHUMOTO
HAcJeOBaHUsl ~ MpU3HAKoOB.  lluTonormyeckue  OCHOBBI  TUTHOPHIHOTO
CKpEILIMBaHUS.

CuenneHHoe HaciefoBaHue mpusHakoB. Pabotel T. Moprana. CuernieHHOE
HacJe0BaHUE TI'€HOB, HAPYIIECHUE CLEIUICHUS MEXIy IeHamMu. XpOMOCOMHas
TEOPHs HACJIEICTBEHHOCTH.

I'enernka mona. XpoMOCOMHBIH MEXaHU3M ONpEIENEeHUs Moja. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbld U T€TEPOraMeTHbIN MoJ. I'eHeTnueckas
CTPYKTypa IMOJIOBBIX XpoMocoM. HacnenoBaHue mNpU3HAKOB, CLEIUIEHHBIX C
MIOJIOM.

I'enoTun kak uenoctHas cucrema. [lneroTponus — MHOKECTBEHHOE JEHCTBUE
reda. MHOXECTBEHHBIM ajIenu3M. BzanmMoaelcTBHe HEAUICIbHBIX T'€HOB.

Kommemenrapaocts. Onuctas. [lonumepus

3.4

BzaumopeiicTBre reHOTUNA U cpefibl Ipu POopMUpPOBaHUU GeHoTuna. Mi3MeHunBOCTh
npu3HakoB. KauecTBeHHbIE M KOJUYECTBEHHBIE MPHU3HAKK. BUABI M3MEHUMBOCTH:
HEHACJIEJICTBEHHAS! U HACIIEICTBEHHAS.

Monudukanmonsass ~ U3MEHYMBOCTh.  Ponmb  cpembl B (pOPMHpPOBAHUU
Mo UKAMOHHON H3MeHYnBOCTH. Hopma peakiinu npusHaka. BapuanmoHHbIi psij
u BapuamioHHas kpuBas (B. UWoranmncen). CaoiicTBa MOAM(UKAIIMOHHOM
W3MEHYMBOCTH.

I'enoTunmyeckas n3MeHYMBOCTh. CBOMCTBA T€HOTUITMYECKON M3MEHYMBOCTU. Bubl
TeHOTUIMMYECKON N3MEHUYNUBOCTH: KOMOMHATHBHAS, MyTaIIUOHHAS.

KomOunatuBHass W3MEHYMBOCTh. Mei03 ¥ TOJOBOWM TpollecC — OCHOBA
KOMOMHATUBHOW W3MEHYMBOCTH. POJTb KOMOWHATHBHON M3MEHYMBOCTU B CO3JAHUU
TEHETUYECKOTO pa3Hoo0pa3us B Mpe/Iesiax OTHOTO BHUIA.

MyTanroHHas ”3MEHYMBOCTb. BHIbI MyTalluii: T€HHbIE, XPOMOCOMHBIE, TEHOMHBIE.
CrioHTaHHBIE W WMHIYLUMPOBAaHHBbIE MyTalWU. SIepHble W IMTOIUIA3MaTHYECKUE
MyTauu. COMaTHYECKUE U MOJIOBBIE MyTalK. [ [pHuMHBI BOSHUKHOBEHUS My TaLUH.
MytareHpl M HMX BIMSHHE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAallMOHHOIO
nporecca. 3aKOH TOMOJIOTHUECKUX PSIIOB B HacleACcTBeHHOM u3MenunBoctu (H.H.

BaBI/IJIOB). BHGSII[CpHaSI HU3MCHYHUBOCTh U HACJICACTBCHHOCTD
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3.5

3.6

Kapuotun wuenoseka. MexayHapoiHas MporpaMMa HCCIEIOBAaHUSA TIeHOMaA
YCJIOBCKA. MeTOI[BI N3YyUCHUA T'€HCTUKU YCJIOBCKaA. FeHeaHOFH‘IGCKHﬁ,
OJIM3HEIOBBIH, [IUTOTCHETUYECKHH, MOMYJIIIIUOHHO-CTAaTUCTHYCCKUH,
MOJICKYJISIPHO-TEHETHUECKHU . CoBpeMeHHOe onpeeIcHue TreHOTHIIA:
MMOJIHOTCHOMHOC CCKBCHUPOBAHUC, TCHOTUIIMPOBAHUC, B TOM YHUCIIC C IMTOMOIIBIO
[MIIP-anamm3a. HacnencrBeHHble — 3a00j€BaHUs — YeJIOBEKa. | GHHBIE |
XPOMOCOMHBIC 0oJIe3HN YeJIOBEKa. bone3nn v HACJIeICTBEHHOM
MPEIPACIOI0KEHHOCThIO. 3HaUYCHHE MEAUIIMHCKOW TeHETUKHU B MPEIOTBPAIICHUN

1 JICUEHHH I'eHEeTUYCCKHX 3a00eBanuii yeoBeka. CTBOJIOBBIE KIIETKU

JlomecTukanus 1 cenekuus. 3apoxkIeHUe CeJIEKIMU U JoMecTukaiy. Yuenue H.1.
BaBuioBa o 1eHTpax NMPOUCXOKACHUS U MHOIo0Opasusi KyJIbTYPHBIX PacTECHUIL.
Posp cenexkiyu B cO3laHUM COPTOB pacTeHUM W mopoA *UBOTHbIX. CopT, mopoza,
mTaMM. 3aKOH TOMOJIOTMYECKHX PSJIOB B HAcCJEeICTBEHHOW u3MeHunBoctd H.U.
BaBuioBa, ero 3HaueHue Jist CENEeKIMOHHON pabOTHI.

Metoabl  CeneKIMOHHOW paboThl. VICKyCCTBEHHBIM OTOOp: MAacCOBBIH U
WHIUBUAYAIbHBIA.  OTambl ~ KOMOWHAllMOHHOW — cenmekuuu.  McmbiTaHue
MpOU3BOUTENEH MO MOTOMCTBY. OTOOp NO TEHOTHUIy C MOMOUIBIO OICHKU
(eHoTHIIa TOTOMCTBA M OTOOP 10 T€HOTHUITY C nomolsko aHanuza JHK.
HckyccTBeHHBIN MyTareHes3 Kak METO/1 CEJIEKITMOHHOM paboThl. PanuannoHHbiii u
XMMUYECKMH MyTareHe3 KaK HCTOYHHMK MyTalMid Yy KyJIbTYPHBIX (opMm
opranu3moB. lcnonp3oBaHME T€HOMHOIO pPEJAKTUPOBAHMS U METOJOB
pexkoMmOuHanTHBIX JIHK nis momyueHus ucxoHoro Matepuaa Jjisi CEJIEKIUH.
[lomyuenne mnomumuonnoB. BuyTtpuBunoBas ruOpuamsanus. bauskoponcTBeHHOE
CKpelIvBaHue, WM MHOpuIMHT. HepoacTBeHHOE CKpellMBaHWEe, WM ayTOpPHIMHT.
I'ereposuc u ero npuumsel. Mcnonb3oBaHue rereposuca B cenekuuu. OtnanéHHas
ruOpuam3aiys. [lpeogonenne Oecrutomusi MEXBUIOBBIX THOpUIOB. JlocTimkeHus

CEJICKIIMY PACTEHUH U KUBOTHBIX

3.7

OOBEKTHI, UCIOIB3yEMbIE B OMOTEXHOJIOTUH, — KJIIETOUHBIE U TKAHEBbIE KYJIbTYPHI,
MHUKPOOPIaHU3MbI, HMX  XapakTepucTuka. TpaaunvoHHas  OHWOTEXHOJIOTHS:
xje0oneyeHre,  MOJyuyeHHe  KUCIOMOJOYHBIX  HPOAYKTOB,  BHHOJEIHE.
MukpoOuonoruueckuii  cuHTe3. OOBEKTH MHMKPOOHOJIOTHUECKHX TEXHOJIOTUH.
[IpousBoncTBO  Oenmka,  aMHUHOKHMCIOT M BUTaMMHOB.  VcKyccTBeHHOE
OIJIOZIOTBOPEHHE. PEKOHCTPYKIUS SIMIIEKIETOK U KJIOHHPOBAHWE >KUBOTHBIX.
Mertoa TpaHCIUTaHTalUHU SAEP KIIETOK.

XpoMOCOMHAasi W TeHHas WHXKEHepus. VICKyCCTBEHHBI CHHTE3 TI€Ha U
KoHCcTpyupoBanue pekomMOuHaHTHBIX JIHK. JlocTmwkeHuss W TEpCHIEKTHUBBI

XpPOMOCOMHOM M TEHHOM WHXEHepuu. MeaunumHckue OWOTEXHOJIOTHH.
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4.1

4.2

Hcrnonb30BaHUE CTBOIOBBIX KIETOK
CucreMa 1 MHOTOOOpa3ye OpraHuIecKOro Mupa

buonornueckoe  pasHooOpazue  opranu3moB.  CoBpeMeHHas  cuUCTeMa
opranudeckoro wmwupa. llpuHImnbel kKiraccupukanuu opraHu3mMoB. OCHOBHBIC
cUCTeMaTUYeCKHe I'PYIIbl OPraHU3MOB.

OCOOEHHOCTH CTPOEHUS M JKU3HEAEATEIBHOCTU OJHOKJIETOYHBIX OPraHU3MOB.
bakTepun, apxeu, OJHOKIIETOUHbIE T'PUOBI, OJHOKJIETOYHBIE BOJOPOCIH, APYTUe
npotuctsl. KonoHuanbHble OpraHu3msl. J{BUKeHNE OJTHOKIETOYHBIX OPTaHU3MOB:
amMEOOUIHOE, )KTYTUKOBOE, PECHUYHOE. 3allluTa Y OJHOKJIETOYHBIX OPraHU3MOB.

PaSI[pa)KI/IMOCTB Y OAHOKJICTOYHBIX OPTraHU3MOB. Takcucol

MHorokJieTouHble pacTeHus. B3auMoCBs3b YacTel MHOTOKJIETOYHOI'O OpraHu3Ma.
TkaHu, opraHbl U CHUCTEMbl OPraHOB MHOI'OKJETOYHOIo opranu3ma. OpraHusm
Kak enuHoe uenoe. Tkanum pacreHuid. Tumbl pacTUTENbHBIX TKaHEM:
oOpa3oBarenpHasi, TOKPOBHAs, MPOBOJIIAS, OCHOBHAs, MeXaHWYEeCKas.

OcoGenHocTy cTpoeHUs, PYHKINN U PaCIIOIOKEHUS TKaHEeH B OpraHax pacTeHUI

4.3

BereratuBHble ¥ reHEpaTUBHBIE OpraHbl pacTeHUi. DyHKIMK OPraHOB U CUCTEM
opranoB. Kapkac pacreHunil. J[BM>keHNE MHOTOKJIETOUYHBIX PACTEHUN: TPOIIU3MBI U
Hactuu. llornomeHne BOABI, YIVIEKHUCIONO ra3a W MUHEPAIBbHBIX BEIIECTB
pactenusiMu. Jlpixanue pacrenuid. uddys3us ra3oB yepe3 MOBEPXHOCTb KIETKH.
TpancnopTHele cucTeMbl pacTeHMil. Bbinenenue y pacreHumid. 3ammura  y
MHOTOKJIETOUYHbIX pacTteHuil. Kytukyna. CpencrtBa MacCMBHOM M XMMHUYECKOHN
3auThl. OUTOHIMIBL.

PasgpaxxuMocTe M perynsinus y OpraHu3mMoB. Pasgpa)kmMocTe M peryisinus y

MHOTOKJICTOYHBIX paCTeHHﬁ. PocToBEbI€E BellleCcTBa M X 3HAUCHHUE

4.5

MHOTOKJIEeTOUHBIE  JKMBOTHBIE. B3amMOCBSI3b,  YacTeil  MHOTOKJIETOYHOTO
opranu3ma. TKaHH, OpraHbl U CUCTEMbI OPraHOB MHOTOKJIETOYHOIO OpraHu3Ma.
OpranusMm kak eauHoe 1enoe. ['omeocrtas. TkaHu KUBOTHBIX U 4Ye€lIOBeKa. THIIbI
JKMUBOTHBIX TKaHEW: JIMUTENHANIbHAS, COCIUHHUTENIbHAs, MbIIICYHAs, HEpPBHA.
OcobenHoctu cTpoeHHs, (GYHKIMA ¢ PpACIONIOKEHUS TKaHEH B opraHax

JKHMBOTHBIX U YCJIOBCKaA

4.6

Oprasbl U CUCTEMBl OPTraHOB KUBOTHBIX. DYHKIIUU OPraHOB M CHCTEM OpPraHOB.
Omnopa Tena opraHu3moB. CKeleTbl OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. HapyxHbIll 1 BHyTpeHHUH ckeneT. CTpOEHHE W THIBI COETHHEHMS
KOCTEH.

JIBMDKEHHME MHOIOKJICTOUHBIX JKHUBOTHBHIX. IluTanue JKUBOTHBIX. IluTanue

IIO3BOHOYHbIX KHMBOTHBIX. HLIX&HI/IC JKMBOTHBIX. KokHOE AbIXaHUC. }Ka6epHoe u
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JIErOYHOE JIbIXaHUE.

JIpIXaHue MO3BOHOYHBIX >KMBOTHBIX. OJBOJIIOLIMOHHOE YCJIOXHEHHE CTPOCHUS
NErKUX MO3BOHOYHBIX XMBOTHBIX. JlpIXaTenbHasl cucTeMa yelloBeka. MexaHu3Mm
BEHTWIALMK JIETKUX Yy MNTUL M MJIEKONMTAIoIMX. TpaHCIOpT BeLecTB Y
Opranu3MoB. TpaHCHOPT BELIECTB y J>KMBOTHBIX. KpoBeHocHas cucrema u eé
opranel.  KpoBeHocHas  cucTemMa  MO3BOHOYHBIX  KMBOTHBIX.  Kpyru
KpOBOOOpaIIeHNs. DBOJIIOLIMOHHBIE  YCIIO)KHEHHsI CTPOEHUS KPOBEHOCHOM
CHCTEMBbl N03BOHOYHBIX JKMBOTHBIX. BblneneHue y opranuzMoB. Brigenenue y
KHUBOTHBIX. COKpaTuTenbHble Bakyosnn. Opransl BoiieneHus. CBsA3b MOJOCTH Tela
C KPOBEHOCHOW M BBIJICIUTEIBHON CHCTEMAaMM. BplieneHne y IT03BOHOYHBIX
KUBOTHBIX. 3allUTa Yy MHOIOKJIETOYHBIX JKUBOTHBIX. IIOKpoBBI M uX
IIPOU3BO/IHBIE.

PaznpaxxuMoCTh M peryisius y OpraHu3MoB. Pa3pa)kuMocTh y 0THOKJIETOYHBIX
opraHu3MoB. Takcuchl. Pa3npaXMMOCTh W pEeryisnus y MHOTOKJIETOYHBIX
pactenuil. PocToBble BelecTBa U UX 3HaUEHUE.

HepBHas cucrema u pedieKTopHas peryJisiius y MHOTOKJIETOYHBIX KHBOTHBIX.
HepBHas cucrema u e€ oTaesnsl. DBOMIOIMMOHHOE YCIOKHEHUE CTPOSHUST HEPBHOM
CHCTEMBI y KHBOTHBIX.

PazpaGotka anroputMoB u mporpamm i 3PQPekTHUBHON (PyHKIMOHAIBHON
aHHOTAllUW  TEHOMOB,  TPAHCKPUIITOMOB,  IPOTEOMOB,  MeTab0JIOMOB

MHKPOOPTraHU3MOB, PACTEHUH, dKUBOTHBIX U YEJIOBEKA

OpFaHI/ISM YCJIOBCKA U €T0 3JOPOBLE

5.1

OpraHbl 1 CUCTEMBI OPTaHOB yesnoBeka. OTenbl TOJIOBHOTO MO3Tra MO3BOHOYHBIX
KUBOTHBIX. Pednexc u pednexropnas ngyra. besycinoBHble U YCIOBHbBIE
peduexcel. I'ymopanbHast perynsuuss M SHAOKPHHHAs CHCTEMa JKUBOTHBIX U
yenoBeKa. JKene3bl SHAIOKPUHHONM CUCTEMBI U MX TOPMOHBI. /[eficTBE TOPMOHOB.
B3aumocBs3p HEpBHON U SHIAOKPUHHOM cucTteM. [ unoramamo-runoduszapHas

cuctema. Pednekc u pednexkropHas ayra. beycioBHbie U yCIOBHBIE pedIEKChI

5.2

3ammTa opranu3ma ot OosiesHed. MimmyHHas cuctema venoBeka. KieTounsnii u
TYMOpaJIbHBIA MMMYHHUTET. BpoXAEHHBINA, NpHOOpeTEHHbIN crenuduyeckui
UMMYHHUTET. Teopusi  KIOHAJIBHO-CEIEKTUBHOro umMmyHurera (IL.Opnux,
®.M.beprer, C.Toneraa). BocnamutenbHble OTBETHI OpraHu3MoB. Poib

BPOKJIEHHOTO UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JIeBaHUil

5.3

KpoBeHocHast cucrema u e€ opransl. Cep/iie, KpOBEHOCHBIE COCYIBI U KPOBb.

Kpyru xpoBooGpamenus. Pabota cepaiia u e€ perymsius

5.4

Jpixanue genoBeka. Juddysus razoB yepes MOBEPXHOCTh KIIETKH. JlpixaTenpHas
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CucréMa  4CJIOBCKA. I[LIXEITGJIBHBJI IOBCPXHOCTD. PCI‘YJISILII/ISI JAbIXaHUWs.

JlpixaTeabHble 00BEMBI

5.5

[IumeBapurtenbHas cucremMa uenoBeka. OTnenbl NUIIEBAPUTEIBHOIO TPAKTA.
[InmeBapurenpHble  Kene3bl.  BHYTpUIIONOCTHOE M BHYTPHUKIETOYHOE

IMUIICBAPCHUE

5.6

5.7

6.1

6.2

ITokpoBel M ux mnpousBogHble. Opransl BbiaenaeHus. [louku. CrtpoeHue u
¢dbynknuonupoBanue HeppoHa. OunbTpanus, cekpenus 1 00paTHOE BCAChIBAHUE

KaK MEXaHU3MbI pabOoThI OpraHoB BeieneHuss. OOpa3oBaHUE MOYH Y YEIIOBEKA

HBI/I)KGHI/IC YyeJloBeKa: MbIieyHast cucreMa. CKeJleTHBIC MBIIINBI U HX pa60Ta.

CrtpoeHue U TUIIBI COeAMHEHUS KOCTEeN
Teopus 3Bontonuu. PazButue xu3Hu Ha 3emie

OpomoniionHast  Teopusi Y. JlapBuna. [IpeAamnochuiku — BO3HUKHOBEHHS
napBuHu3Ma. JKu3Hp 1 Hay4dHas nearenbHocTs Y. JlapBuHa.

JBrkyue cuibl 3Boiaonuu BUIOB 1o Y. JlapBUHY (BBICOKAass MHTEHCHUBHOCTb
pa3sMHOXKEHHsT OpraHM3MOB, HAcJEJICTBEHHAas W3MEHYMBOCTb, Ooppba 3a
CYLLECTBOBAHME, ECTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunrernyeckoil Teopun 3Bomtonuu (CTD). HeittpanbHas Teopus
sBomtor. CoBpeMeHHas HBOJIOLMOHHAs OMOJOorus. 3HaYeHHE BOIOLMOHHON

TECOpHUHU B (1)OpMI/IpOBaHI/II/I CCTeCTBCHHO'Hay‘lHOﬁ KapTUHBI MHUpa

[lomynsanus Kak ayeMeHTapHas eauHuia HBOOLMUA. COBpEMEHHBIE METOJbI
OLIEHKH TeHETUYECKOro pa3sHooOpa3ust U CTPYKTypbl nomynsuuid. V3meHenue
reHooHAa MOMYJSUN KakK 3JIEMEHTapHOE 3BOJIIOIMOHHOE SIBIECHHE. 3aKOH
reHeTuyeckoro pasHoBecus J[x. Xapau, B. BaitnOepra.

OneMeHTapHble (AKTOPBl  (IBMKYIIME CHJIBI) HBOJIOLNUH. MyTalMOHHBIN
nporecc. KomOunatuBHas wu3MeHuMBOCTh. /[lpeiip reHoB — ciyuaiiHble
HEHANpaBJIEHHbIE HM3MEHEHUS 4YacToT ajuleledl B momymauusx. OQQexT
OCHOBATEJIS. Murpanumu. N3onsunsa MTOMYJISALIAN: reorpaduyeckas
(mpocTpaHCcTBeHHAs ), OMoIoruYecKast (pPenpoayKTUBHAS).

EctectBennbiii  orOOp — HampaBisoomuid  ¢akrtop sBomouuu.  Dopmbl
€CTECTBEHHOI0  0TOOpa: JBIKYIIMH, CTAOMIM3UPYIOIIMN, pa3pbIBAIOLIUI
(mm3pyntuBHbIN). [TonoBoit oTOOp.

[IpucnocoOaeHHOCTh ~ OPraHU3MOB  KaK  pe3yjbTaT  MHKPOIBOJIIOLIUU.
Bo3HukHOBeHHE  mpHUCIIOCOONIEHMH y  OpraHu3MoB.  ApoMopdo3bl U
uauoamantanuu. [IpuMepsr npucrnocobnaeHuit y opranu3mMoB. OTHOCHTEITEHOCTh
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB.

Bun, ero kpurepuum u  CTpyKTypa. BupooOpazoBaHue Kak —pe3yibTar
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6.3

MUKposBoJtonu. M3omsamus — xirodeBoil (akrop BumooOpazoBanus. Ilytu u
CTIIOCOOBI BHUJI000pa30BaHUS: AIJIOTIATPUYECKOE (reorpaduueckoe),
CHUMITaTPUYECKOE  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (NOJHUIUIOUIU3AIIHS,
ruOpuau3anys). JMUTenbHOCTh YBOTIOIMOHHBIX TIPOIIECCOB.

MexaHu3mbl (OPMHUPOBAHUS OMOJIIOTUYECKOTO pa3HO0Opa3usl.

Ponp sBOMIOLIMOHHON OMONOTMM B Pa3paboTKe HAYYHBIX METOJOB COXpaHEHUs
O0uopazHo0Opasus. MHKpPOIBOMIIONUS U KOJBOJIOLHUS TApa3UTOB U UX XO3SEB.
Mexanu3mbl GOPMUPOBAHUS YCTOMYMBOCTH K aHTHOMOTHKAM U CITIOCOOBI OOPHOBI

C HeH

Mertoabl nM3ydyeHuss MakposBositouuu. IlaneoHTonorndyeckue MeTolbl M3y4YeHHs
sBomtorun. [lepexoanbie GopMbI U PUIOTEHETUYECKHE PSIBI OPTAHU3MOB.
Bbuoreorpadudeckue Mmetonbl uzydeHus sBoitoiun. CpaBHeHUE (IOPHI U QayHbI
MaTEepUKOB U OCTpoBOB. buoreorpaduueckue odnactu 3emnu. Bunasl-sHueMuxu u
PEITUKTHI.

OMOpPHUOIOrMYECKUE M CPaBHUTEIBHO-MOPQPOJIOTUYECKUE METO/Abl H3yUeHUs
3BOJIOLMM. ['eHeTMyeckne MeXaHU3Mbl SBOJIIOLMM OHTOreHe3a M IOSABJICHHUS
HBOJIIOLMOHHBIX  HOBLIECTB. ['OMOJOrMYHBIE UM  AHAJOTUYHBIE  OPIaHBI.
PynumeHntapHple  opraHbl W aTaBU3MBL.  MOJEKYISIpHO-T€HETHYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYeCKHe  METOJbl  M3YYECHHUS  DBOJIOIHH.
I'omonoruunsle reHsl. COBpeMEHHbIE METOABI MOCTPOEHUS (PUIOTeHETHUECKUX
JIEPEBbHEB.

XPOMOCOMHBIE MyTaI[M{ U 3BOJIIOIHSI TEHOMOB.

O6mme 3akoHOMepHOCTH (TIpaBmiIa) HBOMONKMUA. HeoOpaTHMOCTh 3BOIIOIUH.

A,I[aHTI/IBHaH paauanus. HepaBHOMepHOCTB TCEMIIOB 3BOJIFOIIMH

6.4

Hayunble rumoTe3sl MNpPOUCXOXKIACHUS KU3HUM Ha 3emiie. AOHOreHes u
na”crnepmus. [loHayyHble IPECTaBICHHS O 3apOKIACHUN KU3HH (KPEalOHU3M).
I'unore3a MOCTOSAHHOTO CaMO3apOXKIEHUS JKU3HU U €€ ONPOBEPIKEHUE ONBITAMHU
®. Pemu, JI. Cnammanuanm, JI. Tlactepa. IIpoucxoxaeHue KU3HU U
acTpOoOHMOJIOTHS.

OcHoBHBIE 3Tanbl HeopraHuyeckoi spomouuu. [lmanerapHas (reonorudeckas)
HBOJIIOIUS. XUMHUECKas »JBOJIOLUSA. AOHOT€HHBIH CHHTE3 OpraHHYECKUX
BemectB u3 Heopranmuecknx. Omeir C. Mumtepa u I'. FOpu. O6pazoBanue
nonumepoB 3 MoHoMmepoB. KoanepsatHas rumnore3a A.M. Onapuna, rumnoresa
nepsuyHoro OynboHa JIx. XonneiiHa, reneruueckas rumnoreza I'. Mémrepa.
Pu6osumer (T. Yex) u runoreza «vupa PHK» V. I'mnbepra. ®opmupoBanue
MeMOpaH U BO3HUKHOBEHHE IPOTOKJIETKH.

Ucropus 3emnu u Metonnl €€ u3ydeHus. VckomaeMble OpraHUYeCKHE OCTATKH.
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I'eoxpononorus U e€ Meroabl. OTHOCUTENbHAS M AOCOJIOTHAS TEOXPOHOJOTHS.
['eoxpoHOnIOrnYecKas mKajaa: 30Hbl, 3Pbl, IEPUOJIBI, SIIOXU.

HavanpHble sTansl opranuyeckoil spomoonuu. IlosBieHne u 3BONIONMS NEPBBIX
KJIETOK. OBOJIIOLUSA MeTabonu3Ma. BO3HUKHOBEHHE MEPBBIX IKOCHCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTIIIEHKH KaK aHaJIOT MEPBBIX Ha 3eMJie COOOIIECTB.
Crpomaronutsl. [IpokapuoTsl 1 3yKapHOTHI.

IIpoucxoxkaenune 3ykapuor (CUMOHOreHe3). ODBOIIOLMOHHOE IPOUCXOXKICHHE
BUpYcOB. lIpoucxokieHue MHOIOKJIETOYHBIX OpraHu3MoB. Bo3HHMKHOBeHHe
OCHOBHBIX I'PYyIIl MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tamlbl SBONIONMU BBICIIUX pacTeHui. OCHOBHBIE apoMOp(O3bI
pacteHuil. Bbixon pacrenunit Ha cyumry. [losiBneHue CHopoBbIX pacTeHUN U
3aBoeBaHne umu cymu. CemeHHble pacreHus. lIpoucxoxkneHue IBETKOBBIX
pacTeHui.

OcHOBHBIE 3Tambl HSBOJNIONHMU JKABOTHOTO Mupa. OCHOBHBIE apoMOp(O3bI
KUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBJIEHUE COBPEMEHHBIX
Tunos. [lepBrie XoproBbIe KUBOTHBIE. JKU3HB B BOJE. DBOIIOLUS IO3BOHOYHBIX.
[Tpoucxoxnenne ampuOuii u pentwmid. [IpoucXokIeHNE MICKOMUTAONINX H
ntuy. [lpuHnun xmrodeBoro apomopdosza. OcBoeHue OECHO3BOHOYHBIMH U
IT03BOHOYHBIMH KUBOTHBIMH CYIIIH.

Pa3BuTHe xu3HM Ha 3eMiie IO ApaM U NEpUOAAM: apXeH, IPOTEPO30H, MAIE030H,
Me3030H, KalHO30M. OOmas XxapakTepucTHKa KiIMMaTa W Te0JOrHYeCcKHX
npoueccos. [losiBIeHNe U paclBET XapaKTepHBIX OPraHU3MOB. YTJIe00pa3oBaHue:
€ro yCJIOBHsI U BIMSHUE Ha Ta30BbIi cocTaB aTMochepsl.

MaccoBble BBIMHUPAaHHS — DJKOJOTMYECKHE KpHU3UCHl mpomoro. [Ipuumssl n
CIIEJICTBUSI MacCOBBIX BbIMHpaHUN. COBPEMEHHBIN 3KOJIOTMYECKUN KPHU3UC, €ro

0COOEHHOCTH

6.5

Paznenst w 3agaum  anTpomosiornu. Metonbl aHTpomnonorur. CTaHOBIEHUE
MIPEJICTABICHHUI O TPOUCXOXKICHUH UernoBeka. CoBpeMeHHbIE HAyYHbIE TEOPHUH.
CxolIcTBO 4eJoBEeKa C KUBOTHBIMH. CHCTEMAaTHUYECKOE TOJOKEHUE YeTOBEKa.
CBuJIeTEIECTBA  CXOJICTBA  4YEJIIOBEKA C  JKMBOTHBIMH:  CPaBHHUTEIBHO-
MOP(OJIOTHIECKHE, AMOPHOTIOTUYECKHE, ($U3HOTIOTO-OMOXUMUYECKHE,
noBeieHueckue. OTINYMs YeIoBeKa OT )KUBOTHBIX. [IpsIMOX0XAeHNE U KOMIUIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra U BTOPOW CUTHAIBHOMN
CUCTEMBI.

JBrokymme cuibl ((pakTopbl) aHTPOIOTeHe3a: OWOJOTHYECKHEe, COIHAIbHBIC.
CooTHolleHrne ONOIOTHYECKUX U COLUANIBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.

OCHOBHBIE CTaIuM AHTPOIIOTE€HE3a. ABCTPAIIONUTEKN — ABYHOTHE NPEAKH JIIOJIEH.
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UYenoBek  yMmenbll, IMEpBbIE  H3TOTOBJICHUSA  opyAud  Tpyxa. UYenosek
MPSAMOXOJISAIINI M TIepBBI BBIXOA JoJel 3a mpeaensl Adpuxu. Yenoek
reiienboepreckuii — o0 NpeoK HeaHIepPTaNbCKOro 4YelOoBeKa M 4YellOBeKa
pazyMHoro. YenoBek HeaHAEPTAIbCKHI KakK BUJ JIFOAECH XOJOJHOTO KJIMMAarta.
YenoBek pa3yMHbIA COBPEMEHHOIO THIIA, JIEHHUCOBCKUN 4YEJIOBEK, OCBOEHHUE
KOHTHHEHTOB 32 IpeaenamMu AQpHkH.

DBONIOIUS COBPEMEHHOIO ueioBeKka. EcTecTBeHHBII OTOOp B MOMYJSALUAX
yenoBeka. MyTalMOHHBINA Mpouecc U nonuMopdusM. [lomymsiiiioHHbBIE BOJHBI,
npetid reHoB, Murpanus U «3pPEeKT OCHOBATEINST» B MOIMYJISIIUSIX COBPEMEHHOTO
YEJI0BEKa.

UYenoseueckue pacel. Ilonstue o pace. bonbmume pacel:  eBponeougHas
(eBpaswmiickasi),  aBCTpallo-HETpOUIHas  (9KBaTOpHallbHAs),  MOHTOJOUTHAS
(asmaTcko-aMepHuKaHCKasi). Bpemss u myTu pacceneHus 4elnoBeKa I10 IUIaHETe.
EnuncTtBo  yenoBeueckux pac. HayynHas  HeECOCTOSTENBHOCTH — pacU3Ma.
[IpucnocoOaeHHOCTh YellOBEeKa K Pa3HbIM YCIOBHUSM OKPYIKAIOUIEH Cpeqsl.
Bnusnue reorpadguueckoit cpeasl U Jpeiia TeHOB Ha MOPQOIOTHIO U

(bU3NONIOTHIO YeTOBeKa

OKOCUCTEMEI U MMpUCynmure MM 3aKOHOMEPHOCTHU

7.1

7.2

Pa3nens! u 3agaun sxosorun. CBsi3b 3KOJIOTUU C IPYTUMH HayKaMu.
Meroast skonoruu. llonmeBbie HaOMOAEHUS. OKCIEPUMEHTHI B IKOJIOTHH:
MPUPOAHbIE U JlabopaTopHble. MoenupoBaHHE B DJKOJOTUH. MOHUTOPHHT

OKpYKaroIlel Cpe/Ibl: TOKAIbHBIN, pErMOHAIBHBIN U TTI00aTbHBIN

Okonorndyeckue (GaxkTopbl M 3aKOHOMEpHOCTH uxX JAeictBus. Knaccudukanums
9KOJIOTUYECKUX  (PAKTOpOB: albuoTHyeckue, OUOTHUYECKHE, AHTPOIOTEHHbIE.
OO0mue 3aKOHOMEPHOCTH JEHCTBHS JKoJorHdYeckux ¢akropoB. Ilpasumio
munumyma (K. Ilnpenrens, 0. JIuOux). TonepanTHOCTh. DBpUOMOHTHBIE U
CTEeHOOMOHTHBIE OPTaHU3MBI.

Abunotnyeckue Qaxtopsl. CBeT Kak 3Kkoyiornyeckuilt gaxrtop. [eiicTBue pasHbIX
Y4aCTKOB COJIHEYHOTO CIHEKTpa Ha OpraHu3Mbl. OKOJIOTMYECKHUE TPYIIIbI
pacTeHM M JKMBOTHBIX 0 OTHOUIEHMIO K cBeTy. CHUrHajbHas poJib CBETA.
doTtonepuoausM.

Temnepatypa kak skojormyeckuil dakrop. JlelictBue Temmeparypbl Ha
opranu3msl. [IoMKHIIOTEpMHBIE 1 TOMOWOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocte kak skojorndeckuit ¢axtop. IIpucnocobmenus pacteHMH K
noJyiepXaHuto BogHoro Oanmanca. Knaccudukanus pacTeHUil MO OTHOLIEHUIO K

BOJE. HpI/ICl'IOCO6J'IeHI/I$I KMBOTHBIX K UBMCHCHWIO BOJJHOT'O pEXKHUMaA.

83




7.3

Cpensl oOuTaHus OpPraHU3MOB: BOJHAs, HA3€MHO-BO3JyIIHAs, ITOYBEHHAs,
rIyOMHHAs ~ TMOAMOYBEHHAs, BHYTPHOPTaHW3MEHHAs. (DU3NKO-XUMHYECKHE
O0COOCHHOCTH Cpell oOuTaHus OpraHu3MoB. l[IpucnocobieHuss OpraHu3MoB K
KU3HU B Pa3HBIX CpeIax.

buonorudeckue putmbl. BHenmHue 1 BHYTpeHHHE PUTMBL. CyTOYHBIC U TOJTUYHBIE
putMbL. [IpHCTIOCOONEHHOCTh OPTaHW3MOB K CE30HHBIM H3MEHEHHSIM YCIOBUU
KU3HU.

Kuznennsie ¢opmbl opranu3moB. [loHsaTtue o >xu3HeHHOH dopme. JKu3zHeHHbIE
(OpMBI pacTeHMil: JepeBbs, KYCTapHHUKH, KyCTAaPHHYKH, MHOTOJICTHHUE TpPAaBBHI,
oJTHOJIeTHUE TpaBbl. JKU3HEHHBIC (DOPMBI JKUBOTHBIX: TUAPOOUOHTHI, T€OOHOHTHI,
a’poOuoHTHL. OCOOEHHOCTHU CTPOCHHS U 00pa3a KU3HU.

buotnueckue ¢akrtopbl. Buasl OMOTHUECKHX B3aMMOJCHCTBHUI: KOHKYPEHLHUS,
XHUIMHAYECTBO, CUMOMO3 U ero ¢opmel. [lapa3utusm, Koomepamusi, MyTyallu3M,
KOMMEHCAJIU3M (KBapTUPaAHTCTBO, HaxJIeOHUYECTBO). Herpoduueckue
B3auMoJieiicTBus  (Tomuueckue, (Qopuueckue, (¢dabpuyeckue). 3HAUCHUE
OMOTHYECKMX B3aUMOJICHCTBUN [UIS CYIIECTBOBAHUS OPraHU3MOB B Cpele

obutanus. [I[pUHINTT KOHKYPEHTHOTO UCKITIOUSHHS

DKOJIOTHUECKUE XapaKTePUCTUKU TomyJisinuu. [lomymsinus kak Ouojorudeckas
cucteMa. Poiib HEOTHOPOAHOCTU Cpeibl, PU3HMUECKUX OaphepOB U OCOOEHHOCTEH
OuOJOTHH BUIIOB B (DOPMHUPOBAHHUH MPOCTPAHCTBEHHOH CTPYKTYpPBHI MOMYJISIIUNA.
OcCHOBHBIE TMOKa3aTenu MOMYJSLHUU: YUCIEHHOCTb, IUIOTHOCTb, BO3PACTHAs H
MOJIOBasi  CTPYKTypa, pPOXKAAEMOCTb, TMPUPOCT, TEMII POCTa, CMEPTHOCTb,
MUTpaIusi.

DKoyioruueckasi CTpykTypa mnonyisauuu. OIeHKa YUCIEHHOCTH MOIYJISIIIH.
JluHaMyka nomyJisiuMyd U €€ perysisauus. buoTudeckuil moTeHuuan MOIMysSIuu.
MopenupoBanue JAWHAMUKA —TOmyJssuud. KpuBble pocTa  YHUCIEHHOCTH
nonyysiiui. KpuBbie BbDKUBaHUS. Perynsiius 4ucIeHHOCTH TOMYJISIUANA: POJIb
(akToOpoB, 3aBUCANIMX M HE 3aBUCANIMX OT IUIOTHOCTH. OKOJIOTUYECKUE
crpareruu BujoB (I- u K-ctpaterun).

[Tonstne 006 »SKomormveckor Hume BUAa. Mectoobutanue. MHoromepHas
MoJenb 3Kkojorndyeckod Humm k.M. XarunmHcona. Pa3mepsl 3KOIOTHYECKOH
Huiuu. [loTeHnmanbHas 1 peaaTn30BaHHAS] HUIIIN.

Buag kak cucrema nomynsiui. Apeanbl BHUJIOB. Buasl M MX KU3HEHHbIE
CTpaTeruu.  3aKOHOMEPHOCTHM  TOBEICHUS W MHUIPALMA  YKUBOTHBIX.

buonornueckne nHBa3UN YYXXCPOAHBIX BUI0B

7.4

CoobOmectBa opranu3MoB. buomneHo3 u ero crpykrypa. CBsi3u MeXIy

opraHu3MamMu B OHOIlEHO3€. OJKOCHCTeMa Kak OTkpbiTas cucrema (A.J[x.
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Tencnu). OyHKIMOHAIBHBIE OJOKW OpPraHU3MOB B JKOCHUCTEME: MPOAYLIECHTHI,
KOHCYMEHTHI, peaylneHThl. Tpodudeckue ypoBHU. Tpodudeckue Lenu U CETH.
Abuotnyeckue 610ku 3KocucteM. [TouBbl M mibl B 3KocucTeMax. Kpyrosopot
BEILIECTB U [TOTOK YHEPTUU B SKOCUCTEME.

OcHOBHBIE TIOKa3aTeJIM KOCUCTEMBI. buomacca v mpoayKuus. DKOJOTUYECKUE
MIUPAMHUJIBI YUCEN, OMOMACCHI U DHEPTHH.

HanpaBneHnnbsie 3aKkoHOMEpHBIE CMEHBI COOOIIECTB — cyKueccud. [lepBuunbie u
BTOPUYHBIE CYKIIECCMM M WX IPUYMHBL. AHTPOIIOT€HHbIE BO3ICHCTBUS Ha
cykueccuu. Kimmmakcnoe coobmiectBo. bruopasnoobpasue u moiHora KpyroBopora
BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpuponHble 3KOCUCTEMBI. AHTPONOTEHHBIE HSKOCHUCTEMBI. ATPO’KOCUCTEMA.
ArpoueHos. Paznnuns Mex1y aHTpONIOT€HHBIMU U TPUPOJHBIMHU SKOCUCTEMAMU.
Yp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. I'opockas diopa u
¢dayna. CHHaHTpONU3aUs TOPOACKON (payHbl. bronormueckoe u X03sIiCTBEHHOE
3HAYEHUE arpod’KOCHCTEM M ypOO3IKOCHCTEM. 3aKOHOMEPHOCTH (OPMUPOBAHUS
OCHOBHBIX B3aMMOJIEHCTBHI OPraHM3MOB B 3KOCHCTEMAX.

[Tepenoc sHEeprun 1 BEWIECTB MEXKIY CMEXKHBIMU 3KOCUCTEMaMU. Y CTOMYMBOCTh
OpraHU3MOB, TOMYJSIUHA W OSKOCHUCTEM B VYCIOBHSIX €CTECTBEHHBIX W

AHTPOINIOT€HHBIX BO3ICUCTBUN

7.5

buocpepa — oOmeruianerapHas oOonodyka 3eMid, Tl€ CYHOIECTBYET WIIH
cyliecTBoBasia kH3Hb. YueHue B.M. Bepnaackoro o Ouocdepe. Ob6nactu
6uocgepsl u e€ cocras. JKupoe BemecTBo Onocdeps! U ero PyHKINH.
3aKOHOMEPHOCTH cyllecTBoBaHUs Ounochepsl. OcobeHHOCTH Ouocdepsl Kak
rno0anbHOM  ’KocucTeMbl.  Jl[mHamMueckoe — paBHOBecue B Oumocdepe.
KpyroBopoTsl BemiecTB W OuOreoXuMHYecKne LUKIBI (yriiepona, as3ora).
PurmudHOCTS siBIIeHMI B Onocdepe.

3oHanbHOCTh Ouocdepsl. [lonstre o 6mome. OCHOBHBIE OMOMBI CYIIH: TYHIpA,
XBOIHBIE Jleca, CMEIIAaHHbIE M IIMPOKOJHMCTBEHHBIC Jieca, CTENHU, CaBaHHBI,
MYCTBIHH, TPONHMYECKHE Jieca, BBICOKOTOphbs. KimMMar, pacTUTENbHBIN U
’KUBOTHBIA MUP OMOMOB CYIIIH.

CtpykTypa U (QYHKIUS KHBBIX CHCTEM, OIICHKa MX PECYpCHOTO MOTEHIIMANa M

ouochepHbIx QyHKIHIA

7.6

DKOJIOTHYECKUE KPU3KCH M WX MpUYMUHBI. Bo3nelicTBre uenoBeka Ha Ouocdepy.
3arpsi3HeHue BO3YLIHON cpelbl. OXpaHa BO3qyXa. 3arpsA3HEHUE BOJHOW CPEJIbI.
OxpaHa BoaHBIX pecypcoB. Pa3pymienne mouBbl. OXxpaHa MOYBEHHBIX PECYpCOB.
N3menenne kinmara.

AHTpPOIIOT€HHOE BO3JEMCTBUE HA PACTUTENIbHBIM W KUBOTHBIM mup. OxpanHa
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pPaCTUTENBHOTO M KUBOTHOTO MHUpPA. OCHOBHBIC NMPUHLHUIBI OXPAHBI TPUPOIBI.
Kpacubie kauru. Ocobo oxpansiembie npupoansie Ttepputopuun (OOIIT).
Bborannueckue cagpl ¥ 300J0THYECKHE MTAPKU.

OcHOBHbIE TPHUHIMIIBI YCTOMYMBOIO PpA3BUTHUS YEJIOBEYECTBA U MPHUPOJBIL.
PannonanpHOoe  IpUpPOIONOIB30BAHUE U COXpPaHEHHE  OMOJIOIMYECKOIO

pa3zHooOpa3ust 3eMiaun
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