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MOACHUTEJIBHAS 3AIINCKA

[Iporpamma o yaeOHomy npenmety "buonorus" (nanee - OMOJIOTHS) HA YPOBHE CPEIHETO
obmrero oopazoBanus paspadborana Ha ocHoBe DenepanpHoro 3akona ot 29.12.2012 Ne 273-@3
«O6 obpazoBanuu B Poccuiickoit ®denepanun», ®I'OC COO, Konmenmuu mpenomaBaHus
yueOHoro npeamera «buonorus» u OCHOBHBIX MOJIOKEHUN (penepanbHOi paboyeil mporpamMmbl
BOCIIMTAHUS.

VYuebubiii npeamer «buonorus» yrinyonéuHoro ypoBHs wusydenus (10-11 kmaccer)
SBJISIETCSI OJTHAM W3 KOMIIOHEHTOB MpeAMETHON o0nactu «EcTecTBeHHO-HAy4HbBIE TPEAMETHD».
CormacHo mnonoxenusMm PI'OC COO mpodunpHbIe y4eOHBIE NPEIMETHI, H3ydaeMble Ha
yrIIyOnEéHHOM ypOBHE, SIBISIIOTCS ciocoOoM muddepeHnuannu o0yuyeHust Ha YPOBHE CPEIHEro
o0miero o0pa3oBaHMsI M MPU3BAHBI O0ECMEYUTh MPEEMCTBEHHOCTh MEXY OCHOBHBIM OOIINM,
CpeIHUM OOIIUM, CpPeIHUM MPO(PECCHOHAIBHBIM W BBICIIMM OOpa3oBaHHEeM. B To ke Bpems
KXKIBIA U3 3TUX Y4eOHBIX MPEIMETOB JOHKEH ObITh OPUEHTHPOBAH HA MPHUOPUTETHOE PELICHUE
00pa3oBaTeNnbHbIX, BOCIUTATEIBHBIX M PA3BUBAIOIIMX 3aJla4, CBA3AHHBIX C MpodopueHTanuei
oOydJarmuxcss U CTUMYJIUPOBAHHEM HHTEpeca K KOHKPETHOM OONacTH HAy4yHOTO 3HAHUS,
CBSI3AaHHOTO C OWOJIOTHEH, MEIWIIMHON, SKOJOTHEH, IMCHUXOJOTHUEH, CIIOPTOM WM BOCHHBIM
JIEJIOM.

[TporpamMma no yue6HOMY mpeamery "buosnorus" ga€r mpencraBieHue O LETH U 3aJadax
u3ydeHus yaeOHoro npeamera «bruonorus» Ha yriayOGiIE€HHOM ypOBHE, ONpEeIsieT 00s13aTeIbHOe
(MVHBapUaHTHOE) TNPEAMETHOE COJAEpKAHHME, €r0 CTPYKTYpPHpPOBaHHE IO pas3fesiaM U TeMaw,
pacrpezesieHue 1o KjiaccaM, peKOMEHAYeT MOCIeA0BaTeIbHOCTh N3YUEHHS YUeOHOro MaTepuala
C yu€TOM MEXIIPEJAMETHBIX W BHYTPHUIIPEAMETHBIX CBs3€d, JIOTMKM Yy4eOHOro mpoliecca,
BO3PACTHBIX 0cOOEHHOCTeH oOywaromuxcs. B mporpamme mo OMONOTHM peaan30BaH MPUHIIMIT
MIPEEMCTBEHHOCTH C HW3y4YeHHWEM OHOJIOTMHM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHWS,
Onmarogaps 4eMy [pPOCMAaTpUBAETCS  HANpPABJICHHOCTb Ha  MOCIEAYIONIee  pa3BUTHE
OMONOTMYECKUX 3HAHWW, OPHUEHTUPOBAHHBIX HAa (OPMUPOBAHHE €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, IKOJOTUYECKOTO MBIILIEHUs, TPEICTABICHUN O 3J0pOBOM o0Opa3e *KU3HH, Ha
BOCIIMTaHHE OEpeKHOr0 OTHOLIEHHWS K OKpYyXarollel mnpupoaHoil cpene. B mporpamme mno
OMONOrMM TaKXe MOKa3aHbl BO3MOXKHOCTH yueOHoro mnpeamera «buomorus» B peanusanuu
tpeboBanuit ®I'OC COO k MmIaHUPYEeMBbIM JTUYHOCTHBIM, METANpPEIMETHBIM W TPEIMETHBIM
pe3ynbrataM oOydeHHs W B (OPMHUPOBAHHH OCHOBHBIX BHUJOB Y4eOHO-IIO3HABATEILHOM
JESTEIbHOCTH OOYyYalolUXCsl MO0 OCBOEHHUIO COJEp)KaHUS OuoJIornyeckoro oOpa3oBaHHs Ha
YpOBHE CpeHero oo1Iero 0opazoBaHusl.

VYueOuslii peamer «buonorus» Ha YpoBHE cpenHero oodiiero oOpa3oBaHHs 3aBepllacT
Ouonornueckoe oOpa3oBaHUe B IIKOJIE U OPUCHTUPOBAH HA PACIIMPEHUE U YIITyOJICHUE 3HAHUI
o0ydJaromuxcsi O JKMBOW TPHUPOJE, OCHOBAX MOJEKYISIPHOM U KIETOYHOM OHOJIOTHH,
HMOPHUOJIOTUN U OHOJOTHHM Pa3BUTHSI, T€HETHKH, CENEKIIMHU, OMOTEXHOJIOTHH, SBOJIOIMOHHOTO
YUEHHS U KOJIOTHH.

Wzyuenne yuebHOTrO TipeameTa «buonorus» Ha yrayOJIeHHOM YpOBHE OPUEHTHUPOBAHO Ha
MOJTOTOBKY OOYYaromUXcs K TOCIEAYIOUIEMY TOJIYYeHUIO0 OHOIOTHYecKoro oOpa3oBaHUS B
By3axX M OpraHM3alMsIX CPEJHEro npodeccuoHanbHOro oopazoBanus. OCHOBY €ro coIepKaHHUs
COCTaBIISIET CHUCTEMa OMOJOTHYECKMX 3HAHUM, MONYYEHHBIX MPU HU3YYCHHH OOyYarOIIUMUCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECKHX pa3/leloB OHOIOTMHM HAa YpPOBHE OCHOBHOTO OOIIETO
oOpazoBanus, B 10—11 kmaccax 3T 3HaHUS MOJTYYarOT pa3BUTHE. Tak, paCIIMPEeHbl U YIiTyOJeHBI
OMoorMuecKre 3HAHUS O PACTEHMSIX, JKMBOTHBIX, Ipubax, OakTepHsX, OpraHu3Me 4YeJOBeKa,
0o0IIMX 3aKOHOMEPHOCTSX JKU3HH, [OMOJHHUTEIHHO BKIIOYEHBI OHMOJIOTHYECKHE CBEIICHUS



MPUKIIAIHOTO ¥ TOMCKOBOTO XapakTepa, KOTOphIE MOXKHO HCIOJIb30BAaTh KaK OPUEHTUPHI IS
nocneAyrouero Beibopa npodeccun. BosmokHa Takke MHTErpanus OHOJIOTMYECKHX 3HAHUM C
COOTBETCTBYIOIIUMHU 3HAHUSIMH, TTOJTYYCHHBIMU 00YUaIOMUMUCS TIPH U3yUYeHUU (QU3UKH, XUMUH,
reorpaduu 1 MaTEeMaTHUKH.

CrpykTypa mporpammbl Mo ydyeOHOMy mnpeamery "buonorus" oTpaxaer cucCTEMHO-
YPOBHEBBIM U SBONIOIMOHHBIM MOAXOAbI K H3yueHuto Ouonoruu. CoriacHO UM, H3y4aroTcs
CBOICTBAa U 3aKOHOMEPHOCTH, XapaKTEPHBIE JJISl )KUBBIX CHCTEM PA3HOTO YPOBHSI OpraHU3allvHy,
HBOJIIOIIMMA OPraHMYECKOTO MHpa Ha 3eMjie, COXpaHEHHUs] OHOJIOTHUECKOTO pa3HOoOpa3us
wianetel. Tak, B 10 kiacce u3ydaroTcs OCHOBBI MOJIEKYNISPHOW U KIETOYHOW Ouooruw,
AMOPHUOIIOTUN ¥ OUOJIOTUN PA3BUTHS, TEHETUKU U CEICKIIUH, OMOTEXHOJIOTHH U CUHTETHUECKON
OMONOTHH, AKTYyalM3UPYIOTCS 3HAHUS OOy4arouuxcs Mo OOTaHWKE, 300JI0TUH, aHATOMUH,
¢usnonorun yenoseka. B 11 kimacce u3ydaroTcsi SBOJIIOIMOHHOE YYEHUE, OCHOBBI SKOJOTUU U
y4eHue o ouocdepe.

VYueOubiii npeamer «buonorus» mpu3BaH 00€CHEYUTh OCBOCHHE OOYYAOIIMMHUCS
OMONOTHMYECKUX TEOpUH U 3aKOHOB, WJACH, MPUHIMIIOB W TMpPaBWI, JEXKAlUX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAyYHOH KapTHHBI MHpa, 3HAHUH O CTPOEHUH, MHOrooOpasuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, IOMyJSLWU, OHOLIEH03a, AKOCHCTEMBI, O BBIJAIOIINXCS
HAYYHBIX JOCTH)KCHHSX, COBPEMEHHBIX HCCIEOBAHUAX B OMOJOTHU, MPUKIAAHBIX AaCMEKTax
OMoNOTUYECKUX 3HAHUU. J[JIs1 pa3BUTHA U MOIACPKAHUA MHTEpeca 00YyJarolmuXcsi K OMOJIOTHI
HapSIIy CO 3HAYUTEIBHBIM 00bEMOM TEOPETUIECKOTO MaTeprasa B COICPKaHUU MPOTPaAMMBI TIO
OMOJIOTHH TPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTaHOBJIEHMSI M PA3BUTHUSA TOM WM HMHOU
obnactu OMONOTHH, BKJIAJOM OTEUECTBEHHBIX U 3apYyOEKHBIX YUEHBIX B pEIICHHE BaXKHEHIIMX
OMOJIOTUYECKUX U IKOJIOTHUECKUX MPOOIIEM.

Lenb u3yuyenus yuebHoro npenmera «buonorus» Ha yriiyOJ€HHOM ypoBHE — OBJIaJICHHE
00yJaronMMuUCS 3HAHUSAMH O CTPYKTYpHO-(YHKIIMOHAJIBHOM OpraHW3allud >KUBBIX CHCTEM
pa3HOro paHra v NpHOOpeTeHNUEe YMEHHI MCIOIB30BaTh 3TU 3HAHUS B (HOPMHUPOBAHHH MHTEpeca
K omnpeaenéHHon o0iacTu nMpodecCHOHATBHON NEATEIBHOCTH, CBSI3aHHONW ¢ OMONOTHEH, WIN K
BBIOOpY YUEOHOTO 3aBEICHUS TSl TIPOJOIIKEHUST OMOJIOTHUECKOTO 00pa30BaHuUs.

Joctrxenue 1enu u3ydeHus ydeOHoro npeameta «buonorus» Ha yrnyOn€éHHOM ypoBHE
o0ecrieunBaeTcs pelieHrueM CIEAYIOIUX 3a/1ay:

OCBOCHHE OOYYaIOIMMHUCSA CHUCTEMBbI  OWOJIOTMYECKUX  3HAHWI: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUsIX, KOHIICMIIHUIX, THIMOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSX M TpPaBHIIAX,
COCTaBISIIOLIMX COBPEMEHHYIO E€CTECTBEHHO-HAy4HYI0O KapTHHY MHpa; O CTPOCHUH,
MHOT000pa3ui U OCOOEHHOCTSAX OMOJOTHYECKHX CHCTEM (KJIeTKa, OPraHu3M, MOMYJSALUs, BHUI,
OuoreoneHo3, Ouochepa); O BBHIIAIOIUXCA OTKPHITUAX M COBPEMEHHBIX HCCIECIOBAHUAX B
OMOJIOTHH;

O3HAaKOMJIGHHE  OOydYaroImMxXcsi €  METOJAaMM  TO3HAHHUA  JKUBOW  MPHUPOBIL:
MCCIIEIOBATENILCKUMH METOAaMH OMOJIOTHUECKUX HAYK (MOJEKYISIPHOU M KIETOYHOU OMOIIOTHH,
AMOPHUOIIOTUN ¥ OMOJIOTUU PAa3BUTHS, TEHETUKU U CEIEKIUH, OMOTEXHOJIOTHH U CHHTETHUECKON
OWONIOTUH, TAJCOHTOJIOTHH, OKOJOTHUM); METOJaMH  CaMOCTOSITEJIBHOTO  MPOBEIACHUS
OMOJIOTUYECKNX HCCIEOBAaHUN B Jlabopatropud W B Tpupoze (HaOmroIeHHe, HW3MEpEHHE,
AKCIIEPUMEHT, MOJICTTHPOBAHHUE);

OBJIaJIcHUE OOYYAIOIUMUCS YMEHHSIMH: CaMOCTOSITENIbHO HAaXOAWTh, aHAIM3UPOBATH U
UCIIOJIb30BaTh OMOJIOTHYECKYIO WH(POPMAIINIO; TIOJIH30BATHCS OMOJIOTUIECKOW TEPMUHOJIOTHEN U
CUMBOJIUKOW; yCTaHaBIMBaThb CBSI3b  MEXKAY pa3BUTHEM OHOJIOTUM U  COLMAIbHO-
SKOHOMUYECKUMHU M HKOJOTMUYECKUMHU MPOOIeMaMU YEeIOBEUECTBA; OIEHUBAThH ITOCIECTBUS
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CBOCU JIEATENIFHOCTH 110 OTHOIIEHHIO K OKpPY)KAIOLIeH NpPUPOAHON cpene, COOCTBEHHOMY
3MI0POBBI0O U 3J0POBBI0  OKPYXAIOUIUMX JIIO/IeH; OOOCHOBBIBaTH M COOJIOAATH MeEpbl
npopUIaKTUKN WHPEKIIMOHHBIX 3a00JIeBaHUH, MpaBWIia MOBEIECHUS B MPUPOJE M 00ecTieueHHs
0e301macHOCTH COOCTBEHHOM JKHU3HEICATCIILHOCTH B UPE3BBIUYAHHBIX CHTYAIUSX MPHPOJTHOTO U
TEXHOTCHHOTO XapakTepa; XapaKTepu30BaTh COBPEMEHHbIC HAay4HbIE OTKpPBITHS B 001acTu
OuoI0ruy;

pa3BUTHE y O0YYAIONIMXCS WHTEIIEKTYalIbHBIX U TBOPYECKUX CIIOCOOHOCTEW B MpoIiecce
3HAKOMCTBA C BBIJAIONIMMHUCS OTKPBITUSMH W COBPEMEHHBIMU HCCIICIOBAaHUSMHU B OHOJIOTHH,
pelaeMpIMH €10 MpoOJieMaMu, METOJ0JIOTHEH OWOJIOTMYECKOTO HCCIIEeNOBaHUS, MPOBEICHUS
OKCIIEPUMEHTAIBHBIX HCCIICIOBAHUMA, pEUICHUs] OMOJOTHYECKHX 3aJay, MOJCTUPOBAHUS
OMOJIOTHYECKUX OOBEKTOB U MPOLIECCOB;

BOCIIMTAHHUE Y OOYYArOIIMXCSl IEHHOCTHOTO OTHOIICHHS K JKUBOH MPHPOJIC B IEJIOM U K
OTNIENbHBIM €€ O00beKTaM U SBJICHUSIM; (OPMHUPOBAHUE DSKOJOTHYECKOM, TIE€HEeTHYEeCKON
TPaMOTHOCTH, OOIIEH KyJbTYphl MOBEACHHUS B MPUPOJE; MHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHUII;

npruoOpereHne 00yJaromnuMHUCs KOMIIETEHTHOCTH B PAallHOHAIBHOM HPUPOIOTIOIH30BAHUT
(cobmroneHne TpaBUl TIOBEJEHUS B TPUPOJE, OXpaHbl BHUIOB, IKOCHUCTEM, Omochepsl),
COXPaHEHMH COOCTBEHHOI'O 3/I0pOBbSI M 3JI0POBbsSI OKPYKAIOIIMX Jrofed (COONoaeHus Mep
npopuIakTUKH  3a0oneBaHMi, oOecrmieueHne  O€30MACHOCTH  KHU3HENEATEIBHOCTH B
YpEe3BBIYANHBIX CUTYAIUSAX IPUPOTHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE MCTIOIh30BAHUS
OMOJIOTUYECKUX 3HAHUI M YMEHHI B TIOBCETHEBHOM YKU3HH;

CO3/IaHHME YCJOBHMM JJii OCO3HAHHOTO BHIOOpa OOYUYAIOUIMMUCS WHIUBUIYaTbHOU
00pa3oBaTeNbHOW  TPACKTOPHH, CIIOCOOCTBYIOMIEH TMOCIEAyIOmEeMY TMpo(ecCHOHATBHOMY
CaMOOINPEICIICHUIO, B COOTBETCTBUU C HHJIMBUIYaJbHBIMU HHTEpPECAMH U MOTPEOHOCTIMU
peruoHa.

OO0miee 4yuciO YacoB, OTBEACHHBIX Ha HM3ydyeHHWE OMOJOTMU Ha YriayOJIeHHOM YpOBHE
cpenHero obmero obpaszoBanus, coctaBisier 204 gaca: B 10 kmacce — 102 waca (3 uwaca B
Heneno), B 11 kmacce — 102 gaca (3 gaca B HEACIIO).

Otb6op opraHu3allMOHHBIX (HOpPM, METOJOB H CPEACTB OOydeHHUs OHOJIOTHH
OCYIIECTBIISIETCS ¢ YYETOM CHeUU(PUKU €ro CoJAep>KaHUS U HANpaBICHHOCTH Ha MPOJOJDKEHUE
Ouosoruueckoro 0oOpa3oBaHUS B OPraHU3ALUAX CPEAHEr0 NPO(ECCHOHAIBHOTO U BBICIIETO
o0OpazoBaHws.

OO0s3aTeNbHBIM YCIOBHEM TMPH OOYYEHHH OMOJOTUU HAa YIriIyOJIEHHOM YpPOBHE SBIISETCS
MpoBeJcHNE JIa0OpAaTOPHBIX MW TMpakTU4eckux pador. Takxke ywacTe oOydaromuxcs B
BBITIOTHEHUH TPOCKTHBIX M y4eOHO-UCCIEAOBATEIbCKUX pabdoT, TeMaTHKa KOTOPBIX
OTIpEeNeNISIeTCSl YYHUTEJIeM Ha OCHOBE HMEIOMIMXCS MaTepUAbHO-TEXHUYECKUX PECYpCOB M
MECTHBIX IPUPOIHBIX YCIOBUH.



COJAEPKAHUE OBYYEHUA
10 KJIACC

CoaepxaHue MpPOrpaMMbl, BBIACICEHHOE KYPCUBOM, HE BXOJAUT B  IPOBEPKY
rocyaapcTBeHHOM utoropoi arrecranuu (I'MA).

Tema 1. Buosorus kak Hayka

CoBpemMeHHasi OUOIOTUSI — KOMIUIEKCHas Hayka. KpaTkas ucTopusi pa3BUTHsi OUOJIOTHHU.
buonornueckue Hayku W u3ydaemble UMH mpoOiembl. DyHIaMeHTadbHbIC, NPUKIATHBIE U
MOMCKOBBIE HAYYHBIE UCCIICOBAHUS B OMOJIOTHH.

3HaueHue Ouonoruu B (POPMHUPOBAHUM COBPEMEHHOH €CTECTBEHHO-HAYYHOH KapTUHBI
mupa. [Ipodeccun, cBs3anHpie ¢ Ouonoruei. 3HaueHWE OHONOTMHM B MPAKTHYECKOU
JEATEIbHOCTH YEJOBEKA: MEIUIMHE, CEIbCKOM XO35WCTBE, MPOMBIIIIEHHOCTH, OXpaHe
MPUPOJIBL.

JleMoHCcTpaLuu

[Toptpetsr: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, U. apsun, V. I'apsei, .
Meunnens, B. W. Bepuanckuii, M. II. IlaBnos, M. . MeunuxoB, H. . Basuios, H. B.
Tumodees-Pecosckuii, [Ixx. Yorcon, @. Kpuk, /1. K. benses.

Tabmuup! 1 cxembl: «CBsi3b OMOJIOTUU C APYTUMHU Haykammu», «Cucrema OMOJIOrHYEeCKUX
HayK».

Tema 2. /KuBble cucTeMbl U HX U3y4YeHHE

JKuBble cucTemMBbl Kak mpeaMeT u3ydeHus: Ouonoruu. CBOMCTBA )KUBBIX CUCTEM: €TUHCTBO
XMMHUYECKOTO COCTaBa, MAMCKPETHOCTb U LEJIOCTHOCTb, CJOKHOCTb M YHOPSAOYEHHOCTh
CTPYKTYpBI,  OTKPBITOCTb,  CAMOOpPraHM3alUs, CaMOBOCIPOU3BEIECHUE, PA3APAKUMOCTD,
W3MEHYHBOCTh, POCT M PA3BUTHE.

YpoBHM OpraHM3aluy SKMBBIX CHUCTEM: MOJIEKYJSIPHBIM, KIETOYHbIM, TKaHEBbIN,
OpraHU3MEHHBIMH, MOMYJISIUHOHHO-BUI0BOM, 3KOCUCTEMHBIN (6MOTEOIICHOTUYECKHIA ),
ounochepnriit. [Ipomeccsl, mpoucxoasimme B KUBbIX cucTeMax. OCHOBHBIE TPU3HAKU KUBOTO.
Kusup kak hopma cyirecTBoBaHUS MaTepuu. Hayku, mzydaroniue KUBbIE CUCTEMBI Ha Pa3HBIX
YPOBHSIX OpraHU3aluu.

W3ydeHnne XuUBBIX CUCTeM. Meroapl Omonormdeckoil Haykw. HabmioneHue, m3mMepeHue,
AKCIEPUMEHT, CHCTEMaTHh3alus, MeTaaHanu3. [loHdaTME O 3aBUCMMOW M  HE3aBUCHUMOM
nepemeHHoil. IlmanupoBanue »skcnepumenta. IlocraHoBka W mpoBepka rumote3. Hynesas
runote3a. [ToHsTHe BEIOOPKHU U €€ T0CTOBepHOCTh. Pazdbpoc B Guonornueckux qaHHbIX. O1ieHKa
JIOCTOBEPHOCTH MOJYYEHHBIX PEe3yibTaToB. [IpUUMHBI UCKAXKEHUS PE3YJIHTATOB SKCIEPUMEHTA.
IToHsiTHE CTATUCTUYECKOTO TECTA.

JleMoHCcTpanun

Tabmunelt U cxembl: «OCHOBHBIE TPHU3HAKU IKU3HW», «DBHOIOTHYECKUE CHUCTEMBI»,
«CBolicTBa KUBOM MaTepun», «YpOBHU OpraHU3ALMU KUBON NPpUpob», « CTpOEeHHE )KUBOTHOM
KIeTkn», «TKaHM  KUBOTHBIX», «CHCTeMBI OpPraHOB  YEJIOBEUECKOTO  OpraHu3May,
«buoreornienosy, «buochepay, «MeToIbl U3YUESHHS JKUBOW MPUPOJIBD.

O6opynoBanue: 1abopaTtopHoe 000pyIOBaHUE ISl IPOBEACHUS HAOTIOACHUIA, U3MEPEHHH,
AKCIIEPUMEHTOB.

IpakTuueckas padora «Vcrnonp30BaHWE Pa3TUYHBIX METOJIOB MPU U3YYCHUU >KUBBIX
CUCTEM.

Tema 3. buosorus kieTrku
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Knerka — cTpykTypHO-(GYHKIMOHATIbHAS €AMHHUIA KUBOTO. MICTOpHS OTKPBITUS KIIETKH.
Pa6oter P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBann, M. Illneiinen, P. Bupxos).
OcHOBHBIE TIOJIOKEHUSI COBPEMEHHON KIIETOYHOW TEOPUH.

MeToapl MOJEKYIApHOW M KJIETOYHOW OWOJIOTMH: MHMKPOCKONUS, Xpomatorpadus,
anekTpoope3, METOJ  MEHYEHbIX aToMoB, AuddepeHuuanbHoe HeHTpUdyrupoBaHue,
KYJIbTUBUPOBAHUE KJIETOK. M3y ueHue (UKCUPOBAHHBIX KiAemoK. DJACKTPOHHAs MUKPOCKOIIHS.
Kongpokanvnaa muxkpockonus. Bumanvroe (npusicusnennoe) uzyierue Kiemox.

JdemoHcTpaunu

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

Tabmuuel U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBII MHUKpOCKOMm», «lcTopus
pa3BUTHUSA METOJOB MUKPOCKOIIUI.

OO0opynoBaHHe: CBETOBON MHMKPOCKOI, MHMKpPOIPENapaTbl PACTUTENbHbBIX, dUBOTHBIX U
OaKTepuaIbHBIX KIETOK.

IIpakTnyeckass padora «l3yueHne MeToJqOB KIETOYHOH Ouonoruu (xpomarorpadus,
anektpodopes, nuddepennuanbaoe neHTpudyrupoanue, [ILP)».

Tema 4. XuMu4eckasi OpraHu3anus KIeTKU

XUMHUYECKUN COCTaB KIETKU. Makpo-, MUKPO- U YIbTPaMUKPOdJIEMEHTH. Boga u €€ poib
KaK pacTBOPUTENS, peareHTa, y4yacTHE B CTPYKTYPUPOBAaHUM KIETKH, TEIIOPETYJIALHNN.
MunepasnbHble BEeLleCTBa KJIETKH, UX Ouojiorndyeckas poiib. Pojib KATHOHOB 1 aHUOHOB B KJIETKE.

Oprannueckue BellecTBa KIETKU. buonmorndyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBoi Mojekyinbl. [lepBuunas cTpykTypa Oeika, mentumgHas
CBs3b. BTOpuuHas, TpeTuuyHas, 4eTBepTHYHAs CTPYKTYpbl. JleHaryparusi. CBoiicTBa OENKOB.
Knaccugukarus 6enkoB. buonornueckue GpyHkimm 6emkoB. /Ipuonsi.

VYrieBonbl. MoHOCaxapuibl, AWCaXapuibl, OJWTOCAXapUaAbl M Mojucaxapuabl. OOt
IUIaH CTpPOEHUs U (U3MKO-XMMHUYECKHE CBOMCTBAa yrieBoaoB. buonornueckue ¢GyHKUIMN
YTJIEBOJOB.

Jlummmasl.  T'mapoduneHO-THApOdOOHBIE  cBoiictBa.  Kmaccudukanmss — mummmaos.
Tpurnuuepuasl, pochonunuabl, BOCKH, cTepouibl. buonornueckue ynkuuu aunuaos. O6mue
CBOIiCTBa OHMOJOTMYECKMX MEeMOpaH — TEKy4yecTb, CIHOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYITPOHUIIAEMOCTb.

Hyxneunnoseie kucinotsl. JIHK u PHK. Crpoenue HykiaenHOBbIX KUCIOT. HykiaeoTumsl.
[Mpunuun xommuieMentapHoctH. IlpaBuno Yapradda. Crpykrypa JJHK — nBoitHas crmpais.
Mectonaxoxaenue u ouonornueckue ¢pynkiuu JHK. Bunst PHK. ®ynkuuu PHK B knetke.

Ctpoenne mosekynsl AT®. Makposprudeckue cBs3u B MoJiekyine AT®. buonmorndyeckre
¢ynkunu  AT®. BoccTaHoBiIEeHHBIE TEPEHOCUMKH, UX (QYHKUMU B KIeTKe. [Ipyeue
HYKaeo3uompugocgamol (HT D). CexBennpoBanue  JIHK.  Memoowt  cenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CtpykTypHast Ouonorus: OMOXMMHYECKHEe W OMO(U3MYECKHUE HUCCIEOBAHHUS COCTaBa U
IPOCTPAHCTBEHHON CTPYKTYphl Ouomoiniekyl. Moodenupoeanue cmpykmypol u  QyuKyuu
OUOMONEKYN U Ux Komniexcos. Komnviomepuwiii Ouzaiin u opeanuyeckuil Cunmes OUOMONEKYN U
UX HEeNnPUPOOHBIX AHANO208.

JleMoHCcTpanuu

[Hoptpertsrt: JI. [oaunr, Jx. Yorcon, ®@. Kpuk, M. Yunkusnc, P. ®pankiun, @. Caurep, C.
IIpy3unep.

Huarpammbl:  «PacnpeneneHue XUMHUYECKHX JJIEMEHTOB B  HEXHBOM  IPHUPOAEH,
«Pacnpenenenne XuMHYECKUX IIEMEHTOB B )KMBOW IIPUPOJIEN.
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Tabmuuer u cxemsl: «lleprogmueckas TaOnHIa XMUMHUYECKHX JIIEMEHTOB», «CTpoeHue
MOJIEKYJbl BOABD», «BemectBa B cocrtaBe oOpraHu3MoB», «CTpOeHHE MOJEKYJbl Oenkay,
«CTpyKTYypbl OEenKOBOW MOJEKYNb», «CTpoeHHE MOJEKYJI YrieBoaoB», «CTpoeHHe MOJEKYI
munuoBy, «HykinennoBbie Kucinote», «CtpoeHue mosekyiabl ATO.

O6opynoBaHue: XuMUYEcKas Mocyia U 000pyI0BaHUE.

JladopaTropnasi padora «OOHapyxeHHE OCITKOB C MTOMOIIBIO KAYECTBEHHBIX PEAKITHII».

Jlaboparopnas padora «VccnegoBaHnue HyKJIEMHOBBIX KUCIIOT, BBIJEICHHBIX U3 KIETOK
pa3IMYHBIX OPraHU3MOBY.

Tema 5. Ctpoenune u GyHKIMH KJICTKH

Tunel KIETOK: dyKapHOTHYecKass W mpokapuotuueckas. CTpyKTypHO-(YHKIIMOHATIbHBIC
00pa3oBaHMs KIETKH.

CtpoeHue mnpokapuoTHUecko kieTku. KietouHnas crTeHka OakTepuii U apxeil.
OcoOeHHOCTH CTpOeHUS TeTepoTPOPHONH 1 aBTOTPOGHON MPOKAPHOTHYECKUX KIIETOK. MecTo u
POJIb MPOKAPHOT B OMOLIEHO3AX.

Crtpoenre u (QyHKIMOHHUPOBAHUE DYKAPUOTUYECKOW KieTkH. [lnasmartnyeckas MmeMOpaHa
(mmasmanemma). CTpykTypa Iuta3MaTHueckoii MeMOpaHbl. TpaHCIOPT BEIIECTB 4Yepes
MIa3MaTHYeCKyl0 MeMOpaHy: maccuBHbIA (muddysus, obmeruénnas auddysus), aKTHBHBIN
(epBUYHBIA M BTOPUYHBIA aKTHBHBIA TpaHcmopT). [lomynponuniaemocts MemOpanbl. Pabota
HATPHUI-KaJIMEeBOTr0 Hacoca. DHAOIMTO3: MUHOIMTO3, paronnTo3. Dk30uuTo3. Kinetounas cTeHka.
CrpykTypa 1 GyHKIMU KIETOUYHOW CTEHKH PACTECHHIA, TPHOOB.

[uromnasma. Iluto3zone. I{utockener. JIBmwkeHue nuTomiazMbl. OpraHouzibl KJIETKH.
OnHoMeMOpaHHbIE OpraHOWABl KIETKH: dHAoIIazmaTruueckas ceth (JI1C), anmapat ['onbmxwy,
JM30COMBI, UX CTpOeHHE U (PYyHKIMH. B3anmMOCBSI3b OJHOMEMOpaHHBIX OPTraHOMIOB KIIETKH.
CtpoeHue TpaHyJIsIpHOTO peTHKynyMa. Mexanuzm nanpasienuss 6Oeaxoe 6 JIIIC. Cunres
pactBopuMbIXx  OenkoB. CuHTe3  KJIETOYHBIX MeMOpaH. [Imankuili  (arpaHyssipHBIi)
sHAOIUIa3MaTHUecKuil petukynyM. CekpetopHas ¢yHkuus anmnapata ['ombmxu. Moouguxayus
benxoe 6 annapame I onvoxcu. Copmuposxa benkos 6 annapame I onv0dcu. TpaHCTIOPT BELIECTB
B KJeTke. Bakyonu pactutenbHbIX KieTok. Kiierounslit cok. Typrop.

[ToryaBTOHOMHBIE OpPraHOW/Bl KIETKM: MHUTOXOHAPUH, IUTacTUiABl. [Ipoucxodcoenue
mumoxonoputi u naacmuod. Cumbdbuocenes (K.C. Mepeosckosckuil, JI. Mapeyauc). CtpoeHue u
GYHKIIUM  MUTOXOHIpUNA W TiacTul. llepBUuYHBIC, BTOPUYHBIC W CJIOXHBIC IJIACTHIIBI
(OTOCUHTE3UPYIOUINX JYKApUOT. XJIOPOIUIACTBl, XPOMOIUIACTHI, JIEHKOIUIACTHI  BBICIIHUX
pacTeHui.

HememOpanusie opranouab! kinetku CTpoeHue u (GYHKIUU HEMEMOpPAaHHBIX OPraHOUIOB
KiIeTku. PubGocomsbl.  IIpomesxcymounvie  ¢hunamenmoi. MUKpOQUIAMEHTHL. AKmuHo8bie
Muxpogunramenmuol. MBbIIIEUHBIE KIETKU. AKMUHOBbIE KOMNOHEHMbL HEMbLULEYHbIX KIemOK.
Muxkpotpybouku. Krnetounsiii mentp. CTpoeHHe U JBUXKEHHE KIYTHKOB M PECHUYEK.
Muxkpotpy0Oouku nutoriasmsl. Llentpuons. benku, accoyuuposanuvie ¢ MUKpopuiameHmamu u
Muxkpompyb6ouxamu. Momopmvie 6enxu.

Anpo. OOosiouka siApa, XpOMATHUH, KApUOILIa3Ma, SAPBIIMIKU, UX CTPOEHUE U (YHKIUH.
SAnepHbiii 6enKkoBBIM MaTpuKC. [IpOCTpaHCTBEHHOE PACIIONIOKEHUE XPOMOCOM B HMHTEpGha3HOM
anape. Dyxpomamun u eemepoxpomamur. belku XpoMmMaTWHa — TUCTOHBIL. J{uHamuxa s0epHOl
0001104KU 8 Mumose. S0epHulil mpancnopm.

Knerounsle  BkitoueHusi.  CpaBHMTENbHAs  XapaKTEPUCTUKA  KIETOK  3YKapUOT
(pacTUTEIBHOM, )KUBOTHOM, TPUOHOM).

JleMoHCcTpaL Ul



8

[Toptpetsr: K.C. MepexkoBckuid, JI. Maprymuc.

Tabmuubl u cxembl: «CTpoeHHE SYKAPUOTHUECKOW KIETKW», «CTpOoeHHe KUBOTHOM
KJIeTKI», «CTpOeHHE PaCTUTEIBHOU KIETKN», «CTpoeHue MUTOXOHAPUN», «Sapo», «CTpoeHue
MIPOKAPUOTUYECKOUN KIETKUY.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpPEnapaTbl PacTUTEIbHBIX, XHBOTHBIX
KJIETOK, MUKpOTpenaparbl 0aKTepuabHbIX KIETOK.

JlabopaTropHas padora «/3yueHue cTpoeHUs KIETOK Pa3IUUYHbIX OPIraHU3MOBY.

IIpakTHyeckas padora «l3yueHue cBOMCTB KIIETOUHON MEMOPAHbBI».

Jla6opaTopnas padora «VccnenoBaHue Miia3Moin3a U ACTIIA3MOJIN3a B PACTUTENBHBIX
KJIETKaX.

IIpakTuyeckas padora «/3yueHue ABMKEHUS HUTOIUIA3MbI B PACTUTENBHBIX KIETKaX).

Tema 6. O0MeH BelecTB M NPeBpallleHue JHEPTUU B KJIETKe

AcCUMWIISIMS U TUCCUMWISALNS — JBE CTOPOHBI MeTabonu3Ma. Tumbl oOMeHa BEIIEeCTB:
aBTOTPOGHBIH U reTepoTpoHbId. YyacTue KHUCIOpOAa B OOMEHHBIX  Hpolieccax.
OHnepreruyeckoe obecnieueHne kieTku: mpeBpameHue AT® B 00MEHHBIX THpoleccax.
@depMeHTaTUBHBI XapaKTep peakUui KIETOYHOro Meradbonusma. PepMEHTHl, MX CTPOEHHUE,
cBoiictBa W MexaHusM jeictBusa. Kodepmentol. Otnuuus (EepMEHTOB OT HEOPTaHUYECKHUX
Karajau3aTopoB.  benku-akTUBaTOpel ©  OEIKU-UHTHUOUTOPBL.  3aBUCUMOCTH  CKOPOCTHU
(epMEHTAaTUBHBIX PEAKINMI OT pa3IU4HbIX (PAKTOPOB.

[lepBUUHBI CHHTE3 OpraHMYECKHUX BellecTB B KieTke. dortocuHTe3. AHOKCuceHmbili u
oKcueenHvlll  omocunmes y oaxmepuu. Ceemocoduparowjue nueMeHmsl U NUSMEHMNbL
peaxkyuonHoz2o yenmpa. Ponb xjopomnactoB B mporecce ¢poTocuHTe3a. CBETOBass U TEMHOBas
dazel. @omoovixanue, Cz., C4- u CAM-munvt pomocunmesa. IIpogyKTUBHOCTE (HOTOCHHTE3A.
Brusiaue paznuunbix (pakTopoB Ha CKOPOCTh PoTocuHTEe3a. 3HAaUeHHE (OTOCUHTE3A.

Xemocunte3.  PazHooOpaszue  OpraHM3MOB-XEMOCHHTETHKOB:  HUTPUDUIMPYIOLTHE
OakTepuu, xene300aKkTepun, cepoOaKkTepHu, BOAOPOIHbIC OaKTepUr. 3HaYCHHE XEMOCHUHTE3A.

AmnaspoOHbIe opraHu3Mbl. Buabl 6poxkenus. [IpoaykTel OpokKeHHs M MX HCIOJIb30BaHUE
YEeJIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHWU3MBI KaK OOBEKTHI OMOTEXHOJIOTHMH W BO3OYAUTENH
Oones3Heil.

AbpoOHBIE OpraHu3Mbl. JTambl 2HEpreTudeckoro obOmeHa. I[loAroToBUTENBHBIN ATarl.
I'mukonu3 — 6eCKUCIOpPOAHOE PACUIEIIEHUE TIIIOKO3HI.

buonoruueckoe okucieHue, WiM KIETOYHOE JbIXaHue. Poib MUTOXOHApPUI B Mpoleccax
ouonoruueckoro oxucienus. llukmuueckue peakuuu. OxucnutensHoe (ochopunupoBaHue.
Ouepeuss membpannozo epaoueuma npomonos. Cummes ATD: paboma npomownnot ATD-
cunma3zvl.  llpeumymiectBa a’poOHOro myTH OOMEHa BELIECTB IeEpel  aHa’POOHBIM.
O hHEeKTUBHOCTH YIHEPTETUIECKOTO OOMEHa.

JleMoHCcTpanun

IToprpetsr: k. [Ipuctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
Mutuenn, . A. 3aBap3uH.

Tabmuubr 1 cxembl: «DoTOoCHHTE3», «DHEpreTHUeckuii oOMen», «buocunrtes Oenkay,
«Ctpoenue pepMeHTay, «XEMOCHHTESY.

Ob6opynoBaHue: CBETOBOM MUKPOCKOII, 000PYJOBaHUE JIJIsl IPUTOTOBJICHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTopnast paGora «lI3yueHue KaTaJUTHUECKOH aKTUBHOCTH (EpMEHTOB (Ha
MIpUMEepE aMHJIa3bl I KaTanasbl)y.
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JlaGopaTopnass pa6ora «/3ydeHue (QEPMEHTATUBHOTO pACHICIUICHUS TICPOKCHAA
BOJIOPO/A B PACTUTEIIBHBIX U dKUBOTHBIX KJIETKaX).

Jla6opaTopHasi pa6oTa «CpaBHeHHUE TPOIIECCOB (DOTOCHHTE3a U XEMOCHHTE3a.

JlabopaTropnasi padora «CpaBHEHHE TIPOLIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. Hacnencreennas uHgopManus U peajau3anus eé B KiIeTke

Peaknuu marpuyHoro cuHresa. IIpyHIIMIT KOMIUIEMEHTAPHOCTH B PEAKLUAX MATPUYHOTO
cuHTe3a. Peanmsanus HacneacTBeHHOW uHpopMmanuu. ['eHeTHYecKHil Ko, ero CBOMCTBA.
Tpanckpunuuss — matpuunbiil cuaTe3 PHK. [IpuHIMNBE TpaHCKpUNIMK: KOMIUIEMEHTApPHOCTb,
AHTUNAPAIIETBHOCTh, ACUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 syxapuomuueckoti
kiemxke. Hexooupyrowue PHK.

Tpancmsamus u e€ stanbl. Yuactue TpaHcnopTtHeix PHK B GuocunTtese Genka. YcnoBus
Oouocunresa Oenka. KonupoBanue aMmuHokucioT. Poibs pubocom B OnocuHTtese Oenka.

Coepemennvie npedcmagnenus o cmpoenuu 2eHos. OpraHuzaiusi TeHoMa y MPOKapHOT U
9YKapHoT. Perynauus akTUBHOCTH T'€HOB Yy mpokapuor. ['mumote3a omepona (P. XKako0O, XK.
Mano). Monekynapuvle mexaHuzmvl dKcnpeccuu 2ewog y sykapuom. Ponv xpomamumna 6
pezynayuu pabomul 2eHog. Perynsius 0OMEHHBIX MPOLIECCOB B KieTke. KiieTouHslit romeocTas.

Bupychl — HeksieTouHble (GOpPMBI KU3HU U OOJIUraTHbie napas3uthl. CTpOeHHE MPOCTHIX U
CJIO)KHBIX BHMPYCOB, DPETpPOBUpPYCOB, Oaktepuodaro. Kuzuennviti yukn JHK-codepocawux
supycos, PHK-cooepoicawux eupycos, bakmepuoghacos. Obpamuas mpanckpunyus, pesepmasa,
unmezpasa.

BupycHbie 3a0oneBaHus denoBeka, KUBOTHBIX, pactenuid. CIIN, COVID-19,
COLIMAJIbHBIE U MEUIIMHCKHE TPOOIIEMBI.

Buoungopmamuka: unmezpayus u ananuz donvuux maccugog («bigdatay) cmpyxmypruix
buonoeuueckux OauHvix. Hanomexmonoeuu 6 oOuonocuu u meouyuwne. Ilpoepammupyemvie
@dynxyuu benxos. Cnocodvl 00cmasKu 1eKapcms.

JleMoHCcTpanun

[Moptpetsr: H. K. Konsios, J. Y. UBanoBCKui.

Tabmuer w  cxembl: «buocunTes Oenka», «['eHeTmueckuit kom», «Bupycs»,
«bakTepruodarmny.

IMpakTnueckas padora «Co3nanue MOJICIIA BUPYCay.

Tema 8. /Ku3HeHHbI UKJI KJIETKH

Knerounslii mwkmn, ero mepuoasl u perymsanus. Mutepdaza m muto3. OcoOeHHOCTH
mpoleccoB, mporekatonux B uHTepase. [logroroka knetku k genenuto. [IpecuHreTnyeckuit
(TTOCTMUTOTUYECKHI), CHUHTETHUECKUA U TOCTCUHTETUYECKUI (MPEMUTOTUYECKUIN) MEPUOIBI
UHTEpQasbl.

Marpuunbiii  cunre3 JHK —  permmmkanwa.  Ilpuanuner  permmmkanmuu  JJHK:
KOMIJIEMEHTAPHOCTb,  MOJYKOHCEPBAaTUBHBIA CHUHTE3, aAHTUIAPAUIEIBbHOCTh. MexaHusm
perunkauuu  JIHK.  Xpomocomsl. Crpoenne xpomocoMm. Temomepbl U Tenomepasa.
XpOMOCOMHBII HAOOp KJIETKH — KapHUOTHUM. J[MIUTOMAHBIA U TariouJHBIA HaOOPBl XPOMOCOM.
I'omonornynsie XxpoMocomsl. [10710BbIE XPOMOCOMBI.

[enenune kierkn — muto3. CTagum MHUTO3a UM MPOUCXOIAIIME B HUX MPOLECCHl. THIbI
muto3a. Kapnokunes u nurokunes. buonornueckoe 3Ha4eHHE MUTO3A.

Perynsauuss MuTOoTHUECKOro uukia KieTtkd. IIporpammupyemasi kierouHas rubenp —
arnornTo3.
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Knerounoe siapo, XpoMocoMbl, PyHKITMOHAIBbHAS TeHOMUKA. Mexanusmbl npoaugepayuu,
ougppepenyuposxu, cmapenus u eubenu kiemox. «L{ugpposas knemka» — buounghopmamuuecxue
Mooenu YYHKYUOHUPOBAHUS KIeMKU.

JemMoHCcTpauMu

Tabmunpl u cxembl: «KU3HEHHBI HHUKI KIETKW», «Murto3», «CTpoeHHEe XpPOMOCOMY,
«Pennmukanmsa [JJHK».

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MHKpompenaparsl: «MHUTO3 B KIETKaxX KOpelIKa
JTyKay.

JlaGopaTtopnas padora «l3yueHne XxpoMOCOM Ha TOTOBBIX MUKpOIIpENapaTaxy.

JlaGopaTopnas pa6ora «HaOmromeHne MuTo3a B KJIETKAaX KOHYMKA KOpEIIKa Jyka (Ha
TOTOBBIX MUKPOIIpEmapaTax).

Tema 9. Ctpoenue u QyHKIUM OPraHU3MOB

buonornueckoe  paszHooOpazue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJIOHHAJIbHBIE,
MHOT'OKJIETOYHbIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KUHEACITENFHOCTH OJHOKIETOYHBIX OpraHu3mMoB. bakrepun,
apxeu, OJTHOKJIETOYHBIE TPUOBI, OJHOKJIETOYHBIE BOJOPOCIH, Jpyrue nmpoTucThl. KoroHuamsHbIe
OpraHU3MBl.

B3anMocBA3b 4acTeil MHOTOKJIETOYHOTO Opranu3Ma. TkaHu, OpraHbl U CUCTEMbl OPTaHOB.
OpranusMm Kak enuHoe 1enoe. 'omeocras.

Tkanu pacreHwid. Tumbl pacTUTENBHBIX TKaHEW: oOpazoBaTenbHas, MOKPOBHAS,
MIPOBOASIIAs, OCHOBHAsA, MexaHuuyeckasd. OCOOEHHOCTH CTPOEHHUS, QYHKUUN U PacrloiIOKEHUS
TKaHEH B OpraHax pacTEHUMN.

TkaHu JKUBOTHBIX M  4YeEJOBEKA. THUIbI KUBOTHBIX TKAHEW: JNUTEIUAIbHAS,
COEIMHUTEINIbHAsA, MbllIeuHasi, HepBHas. OCOOEHHOCTH CTpOeHUs, (PYHKUUH U PacCHOIOKEHUS
TKaHEH B opraHax >KUBOTHBIX M Y€JIOBEKa.

Oprasbl. BereratuBHble U reHEepaTUBHBIE OpraHbl pacTeHUil. Opranbl U CUCTEMbI OPraHOB
’KUBOTHBIX U 4YesioBeka. DyHKIIMU OpraHOB U CUCTEM OPTaHOB.

Omopa Tema opranusmoB. Kapkac pacrenmii. CKeneTsl  OJHOKJICTOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. Hapy>kHbI 1 BHyTpeHHUI ckeneT. CTpOCHHE U THIThI COSAMHEHUS
KOCTEH.

JBmwkeHue oOpraHu3MoB. JIBIDKEHHE OJHOKJIETOYHBIX OPraHU3MOB: aMEOOHUIHOE,
KT'YTUKOBOE, DPECHUYHOE. JIBMKEHHWE MHOTOKIECTOYHBIX PACTCHHH: TPONMU3MBI W HACTHUH.
JIBuKeHre MHOTOKJIETOYHBIX )KUBOTHBIX M U€OBeKa: MbllieuHas cuctema. Pednexc. CkeneTHbie
MBIIIIBI U UX paboTa.

[luranue opranuszmoB. IlornomieHre BOJbI, YTIAEKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacteHusiMu. [luTtanwe >KUBOTHBIX. BHYTpPHUIIONOCTHOE W BHYTPUKIETOYHOE MHINECBAPECHHE.
[IutaHre TO3BOHOYHBIX XKMBOTHBIX. OTAENbl MUILIEBAPUTENBHOrO TpakTa. [IumeBapurenbHble
skenesbl. [IumeBapurenbHas cuctemMa 4eaoBeKa.

Jpixanue opranu3moB. [Ipixanue pactenuil. Jpixanue xuBoTHEIX. uddy3us ra3os yepes
MOBEpPXHOCTh KieTKu. KoxHoe npixanue. [[pixarenbHas moBepxHoOCTh. JKabepHoe u JIErouyHoe
JbpIXaHue. JlpIxaHWe ITO3BOHOYHBIX JXMBOTHBIX M YEJIOBEKAa. OBOJIOLMOHHOE YCIOKHEHHE
CTPOEHHUs JIETKUX II03BOHOYHBIX J>KMBOTHBIX. JIlpIXxaTeiabHasi cucTeMa uyeloBeKa. MexXaHu3Mm
BEHTWISILIUK JIETKUX Y NITUI] K MIEKONHUTAOMUX. Perynsuus apixanus. [{pixaTenbHbie 00bEMBI.

Tpa"cnopT BeweCTB y OPraHU3MOB. TpaHCIOPTHBIE CHUCTEMBI pacTeHu. TpaHcmopT
BEIIECTB Yy JKHUBOTHBIX. KpoBeHocHass cuctemMa u €€ opranbl. KpoBeHocHas cucrema
MO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepjle, KPOBEHOCHbIE cOCyAbl M KpoBb. Kpyru
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KpOBOOOpaIleHNs.  OBOJIIOLIMOHHBIE  YCIOXKHEHHMSI  CTPOCHHSI  KPOBEHOCHOM  CHCTEMBI
MO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsauus.

Beinenenue y opranusMoB. Beigenenue y pacreHuil. BblaeneHue 'y  JKMBOTHBIX.
CokpatutensHple Bakyonu. Opranbl BblaeneHus. PunbTpanus, cekpenuss U oOpaTHOe
BCaChIBaHHE KaK MEXaHU3MbI paOOThI OPTaHOB BbIJEIEHUsA. CBS3b MOJOCTH Tella ¢ KPOBEHOCHOU
Y BBIICTUTEIBHON CUCTEMaMHU. BplieneHrne y NMO3BOHOYHBIX XUBOTHBIX M 4YesoBeka. [loukm.
Crpoenue u pyHkuuoHupoBanue HeppoHa. OO6pazoBaHrEe MOUH Y YEIIOBEKa.

3ammTa y OpraHu3MoB. 3allliTa y OJHOKJIETOUHBIX opraHu3MoB. Cropbl OakTepuil u
LUCTHI TPOCTEHIINX. 3allliTa Y MHOTOKJIETOUHBIX pacTeHui. Kytukyna. CpencrBa nacCUBHOM U
XUMHUYECKOU 3a1UThl. DUTOHIUIBI.

3almmTa y MHOTOKJIETOUHBIX )KMBOTHBIX. [[OKPOBBI M MX POU3BOIHBIE. 3aIIMTa OpraHu3Ma
or OonesHeil. MmmyHHass cuctema uenoBeka. KileTOuHbII W TyMmMOpaJibHbII HMMYHMTET.
Bpoxa€éHapli W TPUOOPETEHHBIM  CIEM(PUISCKUNA HWMMYHUTET. Teopuss KIOHAJIBHO-
cesnektuBHOro ummynurera (I1. Opnux, @. M. beprer, C. Tonerasa). BocnianurenbHble OTBETHI
opranu3MoB. Poiib BpokJIEHHOr0 MMMYHHMTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHHH.

PaznpaxxuMocTh M peryiasiiuss y OpraHu3MoB. Pa3ipakuMocTh y OJHOKJIETOUHBIX
opranu3MoB. Takcucel. Paznpa)kumMocTh M peryidiusi y pacTeHuil. POoCToBbIe BelecTBa U HMX
3Ha4YCHHUE.

HepBHast cucrema u pediaekTopHas peryisiius y XUBOTHBIX. HepBHas cucrema um eé
OTJeNbl. DBOJIIOLIMOHHOE YCJIOXXHEHHE CTPOEHUS HEPBHOM CUCTEMBI y KMBOTHBIX. OTxemnsl
TOJIOBHOI'O MO3ra MO3BOHOYHBIX XHUBOTHbIX. Pedrnexc u pednexropnas ayra. beszycinoBubie u
YCIIOBHBIE PE(IIEKCHI.

I'ymopanbHasi perymsiiust M SHIOKPUHHAs CUCTEMa JKMBOTHBIX M 4yesoBeka. JKenessl
SHJIOKPUHHOM CHUCTEMBI M HX TOpMOHBI. JlelicTBMe TOpMOHOB. B3anMMOCBA3b HEPBHOU U
SHIOKPUHHOU cucTeM. [ mmoranamo-runoduszapHas cucrema.

JleMoHCcTpanun

IToprper: U. I1. ITaBnoB.

Tabmumpr U cxembl: «OTHOKJIETOYHBIE BOJOPOCTN», «MHOTOKIETOYHBIC BOIOPOCIH,
«baktepun», «lIpocrerimue», «OpraHbl [BETKOBBIX pacTeHuil», «CHUCTEMBI OpraHOB
MMO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee CTpoeHue HaceKOMbIX», «TkaHuM pacTeHHil»,
«KopueBrbie cuctembl», «Crtpoenue ctelas», «CTpoeHHe IHCTOBOM IacTUHKWY, «TkaHu
KHUBOTHBIX», «Ckener uenoBekay, «llumeBapurenbHas cuctema», «KpoBeHOCHas cuctemay,
«/lpixaTenbHass  cucrema», «HepBHas cucrema», «Koxka», «MpblmieyHas cuctemay,
«BpraenurensHas cucremMa», «DHIOKpUHHAsA cuctemay, «CTpoeHue MbIb», «MMMyHUTETY,
«Kuieynonosnoctusle», «CxeMa nuTaHus pacteHui», «KpoBeHOCHbIE CUCTEMBI MO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruape», «CTpoeHue TuiaHapuny», « BHyTpeHHee cTpoeHue T0K1eBOro
yepBs», «HepBHas cucrema poid», «HepBHas cucrema narymkun», «HepBHas cucrema
npecMmblkaromuxcs», «HepBHas cucrema nrtuny, «HepBHas cuctemMa MIEKONUTAIOLIUXY,
«HepBHas cucrema uenoBekay, «Peduexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKpOIpENnaparbl OJHOKIETOYHBIX OpPraHU3MOB,
MUKpOIIpenapaTsl TKAaHEW, PaKOBUHBI MOJIIFOCKOB, KOJUIEKIIUM HACEKOMBIX, UTJIOKOKHUX, KUBbBIE
HK3EMILISIPhl KOMHATHBIX PACTCHUIA, repOapiul pacTeHUI pa3HbIX OTAENOB, BIAKHBIEC TpernapaThl
KUBOTHBIX, CKEJICThI TI03BOHOYHBIX, KOJUIEKIIUU OECII03BOHOYHBIX KUBOTHBIX, CKEJIET YeJIOBEKa,
o0opynoBaHUE s JEMOHCTpAallMd IOYBEHHOIO M  BO3AYIIHOIO THMTAaHHUS PACTEHUH,
paciieruieHdss Kpaxmaia u OelkoB 1Moja JeiictBueM (epMeHTOB, 00OpyAOBaHUE Jst
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JIEMOHCTpPALIMU OIBITOB IO U3MEPEHUIO KUZHEHHOW EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTeJIbHBIX
JBUKEHHM, MOJIETIN TOJIOBHOTO MO3Ta Pa3IUYHbIX KUBOTHBIX.

JlabopaTopHas paGora «/3yueHne TkaHel pacTEHUI.

JlabopaTopHasi padora «/3ydueHne TkaHEeH )KHBOTHBIX).

Jla6opaTopnas pa6ora «/3yueHne opraHoB IBETKOBOT'O PACTECHUS.

Tema 10. Pa3MHOKeHNe 1 pa3BUTHE OPTaHU3MOB

@DopMbI pa3MHOKEHHSI OPraHU3MOB: Oecrioioe (BKIII0Yas BETeTaTUBHOE) U M0JI0BOE. Buabl
0€ecI10JI0ro pa3sMHOXKEHUS: TOYKOBAaHHUE, CIIOPYJIALN, (PparMeHTaIMs, KIOHUPOBaHUE.

ITonoBoe pasmHoxkeHue. IlonoBele kneTku, unaum ramersl. Meio3. Cranguum Meiio3a.
[ToBenenue xpomocoMm B Meinose. Kpoccunrosep. buonoruueckuii cMbICi Meio03a U MOJIOBOTO
npouecca. Melo3 1 ero MecTo B JKU3HEHHOM LIMKJIE OPIraHU3MOB.

IIpensaponpiieBoe  paszBurhe. l'ameroreHe3 y JKMBOTHBIX. IlosoBBIE  Ke€ne3bl.
OOpa3oBaHre W pa3BUTHE TOJIOBBIX KieTOK. CrepmaToreHe3 u ooreHe3. CTpoeHHE IMOJOBBIX
KJIETOK.

Om1o10TBOpEeHHE U AMOPHOHAIBHOE pa3BUTHE >KUBOTHBIX. CIOCOOBI OIIOJOTBOPEHUS:
Hapy)KHOe, BHyTpeHHee. [lapreHorenes.

NHnuBuyanpbHOE pa3BUTHE OPTraHU3MOB (OHTOTeHE3). DMOPHOJIOTHS — HayKa O Pa3BUTHH
opranusMoB. Mopgoeenes — oona u3 enaguvix npodrem ambpuonocuu. Konyenyus mopgozernos
u mooenu mopghocenesa. Ctaaun >sMOpHOTEHE3a )KUBOTHBIX (Ha MpUMepe JATYIIKH). J[pobneHue.
Tunbl npobnenus. /Jemepmunupogantoe u HedepmMuHupogannoe opobnenue. bnacmyna, munvi
onacmyn. OcCoOCHHOCTH JPOOJICHUST MIICKONMTAIOIINX. 3apOJBIIIEBbIC JTUCTKUA (TaCTPYJISAIINS).
3aknaJka OpPraHOB W TKaHEW M3 3apOJbIIIEBBIX JIMCTKOB. B3auMHoe BiMsHUE YacTeil
pa3BUBaOIIEroCs 3apojpiia (3MOpHOHANBHAS WHAYKIHWSA). 3akiajgka TIUlaHa CTPOSHUS
JKUBOTHOTO KakK pe3yjbTaT HUEpPapXMYEeCKUX B3aUMOJICUCTBMUA T'eHOB. BiusHue Ha
AMOpPUOHATILHOE Pa3BUTHE PA3INYHBIX (PAKTOPOB OKPY’KaAIOLIEH Cpebl.

Poct u pa3Butue >xuBOTHBIX. [locTomMOpuonanpHbli mnepuoja. IIpsMoe u HempsimMoe
pasButHe. Pa3Butue ¢ Meramopdo3oM Yy OECMO3BOHOUHBIX W ITO3BOHOYHBIX JKHBOTHBIX.
buonoruueckoe 3HaueHuE MPSAMOro W HEMPSMOTO Pa3BUTHUS, UX PACHPOCTPAaHEHHUE B MPHUPOJIE.
Tunsl pocta >XKUBOTHBIX. DaKTOpbl pEryislMM pocTa >KHUBOTHBIX U uenoBeka. Cranuu
MOCTAMOPHUOHAIILHOTO DPAa3BUTHS y JKUBOTHBIX M ueioBeka. [lepuolibl OHTOreHe3a dYeloBeKa.
Crapenue u cMepTh Kak OMOJIOTHYECKUE TTPOLIECCHI.

PasmHoxenue u pasButue pacreHuil. I'amerodputr m cnopodur. Meio3 B KHU3HEHHOM
nukiae pacrenuid. OOpas3oBaHue cmop B Tpolecce Medos3a. ['ameToreHe3 y pacTeHHUH.
Om1og0TBOpEHHE M pa3BUTHE PACTUTENBHBIX OPraHu3MoB. J[BOWHOE OIIOIOTBOpEHUE Y
[BETKOBBIX pacTeHuid. OOpa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbl peryJsiiuy OHTOT€HEe3a Y PACTEHUN U )KMBOTHBIX.

JleMoHCcTpanun

[Toprpetsi: C. I'. Hapamun, X. [llneman.

Tabnuuel u cxembl: «BereratnBHoe pa3MHOXKeHHE», « THUIbI 6ecroIoro pa3MHOKEHU,
«Pa3MHOXeHHE XJIaMUIOMOHaAb, «Pa3MHOXkeHHE 93BrieHbl», «Pa3MHOXEHHE THAPBDY,
«Meiios», «Xpomocomel», «l'amerorenes», «CTpoeHHe SHUEKIETKH W CIIepPMaTO30UIa»,
«OcHOBHBIE cTaauMu OHTOreHes3a», «lIpsimoe m Hempsimoe pas3BuTHe», «Pa3BuTHe Malickoro
Kykan, «Pa3zButue capanum», «Pa3Burue nArymku», «{BoilHOE OMIOJOTBOPEHHUE Y LIBETKOBBIX
pacteHuii», «CTpoeHHEe CEeMSH OJHOAOJBHBIX M JIBYAOJBHBIX pacTeHUil», «KU3HEHHBIH LHKII
MOPCKOM  KamycTbl», <«OKH3HEHHBII IMKI MXa», <«OKU3HEHHBI UMK NAlOPOTHUKAY,
«KU3HEHHBIN LIUKII COCHBD.
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O6opynoBaHue: CBETOBONH MUKPOCKOI, MUKPOIIpENapaThl SIMIIEKIETOK U CIIEpMaTO30UI0B,
Mozeib «L{UKII pa3BUTHS JIATYILIKWY.

JlabopaTtopnasi pabGora «M3yueHue CTpOEHHS TIOJIOBBIX KIETOK Ha TOTOBBIX
MUKpoOIIpenaparaxj.

IIpakTHyeckas padora «BblsiBIeHHE NMPU3HAKOB CXOJCTBA 3apOAbILIEH MO3BOHOYHBIX
JKUBOTHBIX).

JlabopaTopHas pabora «CTpoeHrEe OpraHOB Pa3MHOKEHUS BBICILIUX PACTCHUI».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U U3MEHYUBOCTH OPTraHNU3MOB

Hcropusi cTaHOBIIEHUS W Pa3BUTHUS T€HETUKHM Kak Hayku. Pabotel I'. Menpens, I'. ne
®pusza, T. Moprana. Ponb oTeyecTBEHHBIX Y4YEHBIX B pa3BUTUM TeHeTHKH. Paborer H. K.
Konsuosa, H. U. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenxko, 0. A. ®ununuenxo, H. B.
Tumodeesa-Pecosckoro.

OCHOBHBIE T€HETUYECKUE MOHATUSA U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJIEJIbHbIE
IEHbl, AJbTEPHATUBHBIC IIPU3HAKH, JOMMHAHTHBIM M PELECCUBHBIA INPU3HAK, TOMO3MIOTA,
reTepo3uroTa, 4yucras JUHHUSA, TMOpHUIbl, TeHOTHI, (eHoTUn. OCHOBHBIE METOAbl T'€HETHKHU:
rUOPUI0TOTHYECKHIH, TUTOJIOTUYECKUNA, MOJIEKYIIIPHO-T€HETHYECKHIA.

JleMoHCcTpaL Ul

IToptpetsr: I'. Mengens, I'. ne @pus, T. Mopran, H. K. Konsnos, H. 1. Basunos, A. H.
benozepckwit, I'. JI. Kapnieuenko, 0. A. ®unumnuenko, H. B. Tumodees-PecoBckwii.

Tabmuiel 1 cxembl: «MeTobl TeHETHKI», « CXeMbI CKpEIIUBaHUS.

JlabopaTropHnasi padora «/[po3oduia kak 00bEKT TeHETUUECKUX UCCIEAOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpeumBanue. IlepBblii 3akoH MeHzaenss — 3aKOH €IWHOOOpa3us
ruOpuIoB MepBoro mokoJsieHus. [IpaBwino momuHupoBaHus. BTopoit 3akoH Menaens — 3aKkoH
pacieruieHus npu3HakoB. LluTonoruueckre 0CHOBBI MOHOTUOPUIHOTO CKpemuBanus. ['umnoresa
YUCTOTHI TAMET.

AHanusupyromiee — ckpemuBaHue.  [IpoMeXyTOuHBI ~ XapakTep  HaclleJOBaHMS.
Pacmerniienne npu3HakoB IpY HEMOJIHOM JOMUHUPOBAHMH.
Hurubpunnoe ckpemuBanue. Tpetuil 3akoH MeHaens — 3aKkOH HE3aBUCHUMOTO

HaCJIeJOBaHMsI MPU3HAKOB. [uToI0rNYecKke OCHOBBI AUTHOPUIHOTO CKPEIIUBAHHUS.

CueruienHoe HacnenoBanue npusHakoB. Paboter T. Moprana. CrensieHHoe HaclaeI0BaHue
TeHOB, HapYIICHUE CUEIUICHUSI MeX /1y reHaMu. XpOMOCOMHas TEOpUsl HAaCIEICTBEHHOCTH.

I'enetnka mona. XpOMOCOMHBIH MEXAHHM3M OIpPEACICHHs Moaa. AyTOCOMBbI U TOJIOBbIE
XpOMOCOMBI. ['OMOramMeTHbli M reTeporaMeTHbIi MoJ. ['eHeTuyeckass CTPYKTypa MOJOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CLEIVIEHHBIX C TIOJIOM.

I'enoTun kak nenocrtHas cucrema. [lmeloTponus — MHOXKECTBEHHOE JACHCTBHE T€HA.
MHOXeCTBEHHBIN amienu3M. B3aumoneicTBhe HealeNbHbIX TE€HOB. KoMIUIEeMEHTapHOCTS.
Onucras. [lonumepust.

I'eHeTMdecKUil KOHTPOJb pa3BUTUS PpACTEHUM, MXUBOTHBIX M UEJIOBEKAa, a TaKKe
(GU3MOIOrMYeCKUX MPOIECCOB, IMOBEAECHHWS W KOTHUTUBHBIX (QyHKUMH. [‘eHernueckue
MEXaHU3Mbl CUMOMOTEHEe3a, MEXaHU3Mbl B3aMMOIECHCTBUS «XO3SMH — Mapa3uT» U «XO3iUH —
MHUKpoOHOM». ['eHeTHuecKne aceKThl KOHTPOJIS U U3MEHEHUs HaclleICTBEHHON MH(pOopMaIiy B
IIOKOJIEHUSIX KJIETOK M OPTaHU3MOB.

JleMoHCTpaLun

[Toptpetsi: I'. Menaens, T. Mopras.
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Tabmuubt u cxemsl: «IlepBbiii 1 BTOpOi 3akoHBI Mennens», «Tperuit 3akon Menpaensy,
«Ananuzupymouiee ckpemupanne», «Hernoanoe nomuanpoBanne», « CliellIeHHOE HAClIeJOBaHUE
MPU3HAKOB y Opo3od by, «I'eHeTuka monay, «Kapuorun yenoekay, « Kapruotun Apo30puiib,
«Kapuotun nruieny, « MHOXKECTBEHHBIN ajIenn3M», «B3anMoneiicTBue reHOBY.

O6opynoBaHue: MOJAENb AJsl IEMOHCTPAIlMU 3aKOHOB €IUHO00pa3us THOpHI0B HEPBOTO
MIOKOJICHUS] U PACLUCIUICHUS MPU3HAKOB, MOJEIb ISl JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HACJIEJ0BAHUS MPU3HAKOB, MOJIENb JUIsl IEMOHCTPALIMK CUEIJIEHHOTO HACIE0BaHUs MPU3HAKOB,
CBETOBOM MHUKPOCKOII, MUKpompenapar: «JIpozoduiay.

IIpakTHyeckas paGora «l3ydyeHue pe3ylnbTaTOB MOHOTMOPUIHOTO CKPEIIMBAHUS Y
JPO30(PHITBD».

IIpakTuyeckas pa6ora «V3ydeHune pe3ynbTaTOB AUTHOPUIHOTO CKPEIIMBAHUS Y
JIPO30(HITBD.

Tema 13. 3aKoHOMEpPHOCTH H3MEHYHBOCTH

BzaumopeiictBue reHotuna u cpeabl npu ¢GopmupoBanuu (eHotuna. M3MeHYMBOCTH
npu3HakoB. KauyecTBeHHbIE W  KOJMYECTBEHHbIE MpPU3HAKU. Buasl HM3MEHYMBOCTH:
HEHACJICJICTBEHHAs U HACJICICTBECHHASI.

MonudurkanonHas U3MEHYUBOCTb. Ponb cpeabl B (opMHUpOBaHUHM MOIUGUKALMOHHON
u3MeHYnBocTU. Hopma peakuuu npusHaka. BapuanuoHHbIN psn ¥ BapuanuonHas kpusas (B.
Horanncen). CpolicTBa MOU(DUKAIIMOHHON H3MEHUMBOCTH.

I'enoTunuueckass HM3MEHUYUBOCTL. (CBOWCTBA T'E€HOTUIINYECKOM W3MEHYHUBOCTH. BUIBI
FeHOTUITUYECKONW U3MEHYMBOCTU: KOMOMHATUBHASL, MyTallUOHHASI.

KoMmOuHaTuBHAss M3MEHYMBOCTh. Mei03 U MOJOBOM MpoIlecC — OCHOBA KOMOWHATHBHOU
W3MEHYUBOCTU. POJIb KOMOWHATUBHOM H3MEHYUBOCTH B CO3JaHUH I'€HETHYECKOTO Pa3HOO0pa3us
B [IpeZieJIax OJTHOTO BHUJA.

MyTarmonHasi W3MEHYMBOCTh. BHABI MyTanuid: TEHHBIE, XPOMOCOMHBIC, TEHOMHBIEC.
CHoHTaHHbIE W WHAYUUMPOBAHHBIE MYTAlMH. SOepHbIE M IUTOILIA3MAaTHYECKUE MYTalUU.
Comaruueckre W MOJOBble MyTauud. [IpuynMHBI BOSHUKHOBEHHS MyTainuil. MyTtareHsl U uX
BIIMSIHUE HA OPTaHW3MbI. 3aKOHOMEPHOCTH MYTAIIMOHHOTO TMpolecca. 3aKOH TOMOJOTUYECKHX
psaaoB B HacieactBeHHOM wusmeHunBoctH (H.M. BaswiioB). BuesdnepHas u3MeHYMBOCTH U
HACJIEACTBEHHOCTb.

Onueenemuka u 9NULEHOMUKA, DOIb DNUSEHeMUUEeCKUX (aKmopos 6 HACIe008aHUU U
USMEHYUBOCU (DeHOMUNUYECKUX NPUSHAKOE V) OP2AHUZMOS.

JdeMoHcTpanuu

[Toptpetsi: I'. ne ®pus, B. Noranucen, H. 1. BaBumnos.

Tabmunel 1 cxembl: «Buasl W3MEHUUBOCTHY, «MoAH(UKAIMOHHAS W3MEHUHUBOCTHY,
«KomMOuHaTHBHAS  HM3MCHYHMBOCTEY, «Meito3»,  «OImI0A0TBOPEHUEY, «I'eHeTHueCcKe
3a0oieBaHus YeNoBeKay», « Buapl MyTanuiiy.

O6opynoBaHue: XUBble W TepOapHbIE JK3EMIUISIPHl KOMHATHBIX PACTCHHM, PUCYHKHU
(ororpadum) KUBOTHBIX C PA3TUYHBIMUA BUJIAMU H3MEHUYUBOCTH.

JlaGopaTopnass pabora «McciaemoBaHue 3aKOHOMEPHOCTEH  MOIU(DHUKAIIMOHHOM
M3MEHYMBOCTH. [TlocTpoeHNE BapUalIMOHHOTO PsJia U BAPUAITMOHHON KPUBOM.

IIpakTUyeckas padora «Mytanuu y 1po30Quiibl (Ha TOTOBBIX MUKPOTIpENapaTax)y.

Tema 14. I'eHeTHKA Yeji0BeKa

Kapuotun uenoBeka. MexayHapojaHasi MporpaMma HCCIIEIOBAHHMS T€HOMa YeJIOBEKa.
MeTopl U3yueHusi TEHETUKU 4YeOBeKa: reHealloTHYecKuil, OJIM3HENOBbIH, IUTOreHEeTUYECKUH,
MONYJIALUOHHO-CTATUCTUUECKUH, MOJIEKYJIsipHO-TeHeTHYecKuil. COBpPEMEHHOE OmpenesieHue
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TEHOTHUIIA: TOJTHOTEHOMHOE CEKBEHUPOBAaHUE, TEHOTUIIMPOBAHKE, B TOM 4Hcie ¢ nomouisko [T1P-
ananuza. HacnencrBennsie 3a0oseBanus yenoBeka. [ eHHbIe 1 XpOMOCOMHBIE 0O0JIE3HU YeJIOBEKa.
bonesHn ¢ HacienCTBEHHOW INpPEApPACIONOKEHHOCTIO. 3HAYEHHE MEIULUHCKON T'€HETUKH B
MPEIOTBPALICHUH M JIEUEHUU T'eHETUYECKHUX 3a00JieBaHUM 4YesnoBeKka. MeauKo-TeHETHYEeCKOoe
KOHCYJIbTHUpOBaHHE. CTBOJIOBBIEC KIETKU. [IOHATHE «T€HETUUECKOr0 Ipy3a». DTUUECKUE aCIIEKThI
UCCJIEIOBAHHM B 00JIaCTH PEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIIETOK.

['eneTnueckue ¢GaxkTopbl MOBBIIIEHHOW UYyBCTBUTEIBHOCTH YeNlOBeKa K (pU3MUECKOMY U
XUMHUYECKOMY 3arpsi3HEHUIO OKpy’Karolled cpenpl. ['eHeTmueckas MpenpacroioKeHHOCTh
YeJIOBEKa K MaTOJIOTUSIM.

JleMoHCcTpaLuu

Tabmuuel u cxembl: «Kapuotun udenoBeka», «MeToabl U3yuyeHHs] TEHETUKHU YEIIOBEKa,
«['enernueckue 3a00JI€BaHUS YEIIOBEKAY.

IpakTnueckas padora «CoCTaBJICHHE U aHAJIU3 POJOCIOBHOM.

Tema 15. Cesiekuusi OpraHu3MoB

JlomecTukanus M ceneknus. 3apoKIE€HHUE CEJIEKIMM M JoMecTtukauuu. YueHune H. .
Basuiosa o LleHTpax mporcxXoxaeHusI 1 MHOT000pas3ust KyJbTYPHBIX pacTeHHid. Ponb cenexkuun
B CO3JJaHMM COPTOB pACTEHUH H TOpPOJa >KUBOTHbIX. CopT, mMNopoja, IITaMM. 3aKOH
TOMOJIOTMUYECKUX PAOB B HaciencTBeHHOW n3meHunBocty H. V. BaBunoBa, ero 3HaueHue ams
CEJIEKIIMOHHOM paboThlI.

Metonbl cenekuoHHoM paboThl. VIcKycCcTBEHHBIH 0TOOP: MacCOBBIA M MHIUBUAYaATbHBIN.
OTtanbl KOMOMHAIIMOHHOW ceNeKIuu. VcrbIiTaHue mpou3BOAUTENCH MO moToMcTBY. OTOOp MO
TEHOTHUITY C TOMOILBIO OLIEHKH (DeHOTUIA TOTOMCTBA U OTOOP MO T'€HOTUITY C IOMOIIBIO aHAIN3a
JHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CEJICKIIMOHHOW paboThl. PaawarnuoHHBId U
XUMUYECKMH MyTareHe3 Kak MCTOYHMK MyTallMid y KyJbTYpHbIX (OpPM OpraHu3MOB.
Hcnonp30BaHWe TE€HOMHOTO pENAKTUPOBaHMS M MeTofoB pekoMmOuHaHTHbIX JHK ans
MOJIyYEHUSI UCXOAHOI0 MaTepuaa JUisl CEJIEKLUH.

[Tonyuenne mnonumuonnoB. BHyTpuBuaoBas rulpunuzauus. baU3kopoicTBEHHOE
CKpellMBaHue, WM UHOpuIuHT. HepoacTBeHHOE ckpelmuBaHue, Wik ayTOpuaMHr. ['eTeposuc u
ero npuuuHbl. Mcmonb3oBaHue Trerepo3uca B cenekiuu. OtmanéHHas TruUOpUAN3aAIuS.
[Ipeononenne Oecrogusi MEXBHIOBBIX THOPHIOB. JIOCTIKEHUSI CEJEKIUH pacTeHUH u
KUBOTHBIX. «3€1EHASI peBONIOYULY.

CoxpaHeHHe U M3YYEHHE T'€HETUYECKUX PECYpCOB KYJIbTYPHBIX PACTEHUM U HX JIUKUX
poauyeil 11 CO3aHMsI HOBBIX COPTOB M THOPHUIOB CEITbCKOXO3MCTBEHHBIX KYIbTYp. M3yueHue,
coxpanenue u ynpasieHue 2eHemudecKUMUu pecypcamu CenbCKOX03AUCMEEHHbIX U NPOMbICIOBbIX
HCUBOMHBIX 8 YENAX YIYUULeHUs CYUeCMBYIOWUX U CO30AHUSl HOBbIX NOPOO, JTUHUL U KPOCCO8, 8
MOM Yucie ¢ NPpUMeHeHUeM COBPEMEHHBIX MeMmOo008 HAYUHbIX UCCIe008aHUL, Nepedosblx uoell U
NePCneKmMuEHbIX MEXHONOUIL.

JleMoHCcTpanuu

IToptpetsr: H. U. Basunos, U. B. Muuypun, I'. JI. Kapneuenxo, I1. I1. JIykesauenxo, b. JI.
Actaypos, H. bopnoyr, /1. K. benses.

Tabnuue! 1 cxembl: «L{eHTpbl TPOMCXOXKAECHUS U MHOTO0Opa3us KyJIbTYPHBIX pacTeHUiD»,
«3aKOH TOMOJIOTMYECKHMX pSAJOB B HACJIEICTBEHHONM HM3MEHYMBOCTH», «METOIbI CENEKIUW»,
«OTtpanénnas rubpuanzanus», « MyrareHesy.

JlaGopaTtopHasi padora «l3yuyeHne COPTOB KYJbTYPHBIX PACTCHUN M MOPOJ JOMAIIHUX
JKUBOTHBIX.
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JlabopaTopnasi padota «/3ydueHre METOIOB CEJICKIIUN PACTCHHIN.

IpakTnueckas padora «IIpuBuBKa pacTeHUI».

IKekypenst «OCHOBHBIE METOJIBI U JOCTHXKEHHUS CEJIEKIIUU PACTeHH M >KMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHLUIO, TUIEMEHHYIO (pepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIMYHOE
XO03sICTBO, B JIAOOPATOPHUIO arpOYHUBEPCHUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. BuoTexHOJI0THSI U CHHTeTHYeCKasi 0M0J10THsA

OOBeKThl, HCHONb3yeMble B OHMOTEXHOJIOTUH, — KJIETOYHBIE M TKAHEBBIC KYJBTYpHI,
MUKpPOOPTraHU3MbI, HUX XapaKTepUCTUKa. TpaJulMOHHAas OMOTEXHOJIOTHA: XJIeOONEeUeHue,
MOJTy4YeHUE KHUCIOMOJIOUHBIX MPOIYKTOB, BUHOAENUE. Mukpoouonsoruueckuii cuute3. OObeKTh
MHUKPOOHOJIOTHYECKUX TexHosorui. [Ipon3BoacTBO Genka, aMMHOKUCIOT U BUTAMUHOB.

Cozanue TEXHOJIOTMM M MHCTPYMEHTOB  LIEJICHANPABIECHHOIO  W3MEHEHUS U
KOHCTPYMPOBAHUSI TEHOMOB C LIEJIbI0 MOJTYYEHHsI OPTaHU3MOB U MX KOMIIOHEHTOB, COJEPKAIINX
HE BCTpeYaronrecs B MpUpoie OMOCUHTETHUYECKHE MY TH.

Knerounass mnxkenepusi. Metoapl KynbTyphl KJIETOK M TKAHEHl pacTeHUN U >KMBOTHBIX.
Kpunobanku. ComaTuueckass rudpuauzanus U comaTuyeckuii smOpuorenes. lcmoab3zoBaHue
raluiouJIOB B CEJICEKUUU pACTeHMU. [lonyuenue MoOHOKNOHANbHbIX anmumen. Hcnoavzoeanue
MOHOKJIOHANbHBIX U NOJUKIOHAILHLIX anmumen 8 meouyune. VICKyCCTBEHHOE OIUIOJJOTBOPEHHUE.
PekoHCTpyKIMsT SWLEKIETOK M KIOHUPOBAHHE >KMBOTHBIX. MeTOA TpaHCIUIAHTALUU sAEp
KIIETOK. Texnonozcuu 0300po6aeHUs, KYIbMUSUPOBAHUL U MUKPOKIOHANLHO20 PA3MHONCEHUS
CEeNbCKOXO3AUCMBEHHBIX KYAbMYD.

XpoMOCOMHAasi U T€HHasi UHKeHepusl. VICKyCCTBEHHBIN CHHTE3 T€Ha M KOHCTPYHpPOBaHUE
pexomOuHanTHbIX JAHK. Cozdanue mpanceennvix opzanuzmos. JIoCTHXKEHUS U TEPCIEKTHBBI
XpOMOCOMHOW M TEHHOH WHXCHEPHH. OKOJOTHYECKHE M DSTUYECKHE MPOOJIEeMbl TEHHOU
WHXEHEPUH.

Menunuackue 6unorexnonoruu. [loctrenomuas mudposas meaununa. [I[P-nuarnocTuka.
MeTabo0MHBIN aHAINU3, TEHOLIEHTPUYECKUN aHAJIU3 MPOTEOMa YeI0BeKa JIIsl OLIEHKU COCTOSHUS
€ero 310poBbs. lcnonb3oBaHME CTBOJIOBBIX KIeTOK. TaprerHas Ttepanusi paka. 3D-
OMoOMH)XEeHepUsl g pa3paboTKu (PyHIAMEHTaJbHBIX OCHOB MEIUIMHCKUX TEXHOJOTHUH,
CO3/aHHS KOMIUIEKCHBIX TKAHEW COYeTaHHEeM TEXHOJIOTMM TpEXMEpPHOro OMONPUHTHUHIA U
ckaddonaunra s peuieHus 3a1a4 NepcoOHaTN3UPOBAHHON MEAUIIUHBI.

Co3ngaHue BEKTOPHBIX BAaKIMH C LEIbI0 OOECIeYeHHsT KOMOMHUPOBAHHOM 3aIUTHI OT
Bo30ynuteneit OPBU, ycTaHoBieHne MOJEKyJIspHBIX MeXaHU3MOB (pyHkunoHupoBanusi PHK-
COJIeprKalINX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMacHbIe 3a00JIeBaHUs YeIOBEKA U )KUBOTHBIX.

JleMoHCcTpanun

Tabmuuel u  cxembl: «Mcronp30BaHME  MHUKPOOPTaHM3MOB B MPOMBIIUICHHOM
pou3BOACTBE», «KileTrouHas nnxeHepus», «l'eHHas HHXXEHEPHUs».

JladopaTropnasi padora «/3yueHrne 0ObeKTOB OMOTEXHOJIOTHI.

IIpakTHyeckas padora «lloayyeHrne MOITOYHOKHUCIBIX IIPOAYKTOBY.

IKCeKypeust «bHoTeXHOIOrns — BaKHEHNIIask MPOU3BOIUTENBHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE MPOU3BOJICTBO)».

11 KUIIACC

Tema 1. 3apoxneHue U pa3BUTHE IBOJTIOIMOHHBIX MPeICTABIEHHH B 0HOJIOTHH
OpomonronHast teopusi Y. Jlapsuna. [Ipeanocbuiku BO3SHUKHOBEHUS JapBUHU3MA. JKU3Hb
W Hay4Has JnearenbHocTs Y. JlapBuHa.
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JBuxyme cuinel 3Boimtonuu  BuAoB no Y. JlapBuHy (BbICOKas WHTEHCHUBHOCTH
pPasMHOXKEHUS OpPraHU3MOB, HACJICACTBEHHAas M3MEHUYMBOCTh, Oopbba 3a CyILECTBOBaHUE,
€CTECTBEHHBIH U MCKYCCTBEHHBIH 0TOOD).

Odopmnenne cunrernueckoi Teopuu 3Bosounu (CTI). HelitpanbHas Teopusi 3BOJIOLNH.
CoBpeMeHHas 3BOJIOLMOHHAsE OMOJIOTHs. 3HAUEHHE HBOJIOLMOHHON TeopuH B (HOPMHUPOBAHUU
€CTECTBEHHO-HAay4YHON KapTUHBI MUpA.

JleMoHCTpaL Ul

[Toptpersr: Apuctorens, K. Jlunneit, XK. b. Jlamapk, O. XK. Cenr-Unep, XK. Kiosre, Y.
Hapsun, C. C. YerBepukos, U. W. HImansraysen, . Xonnein, /. K. benses.

Tabmuuel u cxemsl: «Cucrema xuBoi npupoasl (mo K. Jlunuew)», «JlecTHuna >KuUBBIX
cymectB (mo Jlamapky)», «Mexanusm (opMHUpOBaHUS MNPUCIOCOOTICHUH Yy pacTeHuil u
#KUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapuipyra nyrewectsust Y. Jlapsuna», «Haxoaxu Y.
Hapsuna», «®Dopmbel O00ppOBI 3a cymiecTBoBaHue», «llopoasl romyOei», «MHoroobpasue
KYJBTYPHBIX (hOpM KanmycTb», «Iloposabl TOMaIIHUX KUBOTHBIX», «Cxema 00pa3oBaHUs HOBBIX
BuaoB (mo Y. [lapBuny)», «Cxema COOTHOUICHHS ABIXKYIIUX CHJI 3BOJIOIMW», «OCHOBHBIE
MIOJIO’KEHUSI CHHTETUUYECKOM TEOPUH IBOJIIOLIUNY.

Tema 2. MuxkposBoonusi H €€ pe3yJbTaThl

[Tomymsiuyst kak 3jeMeHTapHas €AMHULA HBOJOLMUA. COBPEMEHHBIE METOJbl OLIEHKH
TEHETHYECKOTO Pa3sHOOOPa3Hst U CTPYKTYPHI Momysannii. i3MeHneHne reHopoHIa MOIMyIISIIuT KakK
AJIEMEHTapHOE HBOJIIOLIMOHHOE fBJIEHUE. 3aKOH TIeHeTHueckoro pasHoBecus Jx. Xapau, B.
Baitn6epra.

OneMeHTapHble (DAKTOpPhl (IBMIXKYIIME CHJIBI) HBOJIONMM. MyTallMOHHBIN mpolecc.
KomOunatuBHass m3MeHUMBOCTh. [Ipeli TeHOB — ciyyaiiHble HEHANpaBICHHBIE W3MEHEHUS
4acTOT ayuiesied B momyssinusax. ODddekr ocHoBatens. Ipgexm OymvLIouH020 20PIbIUKA.
CHudiceHue 2eHemuyecko20 pasHoodpasus: npudumsl u cieocmeus. llposenenue 3¢pexma
Opetiha 2eHos 6 Oonvwux u manwlx nonyiayuax. Murpauud. W3onsuus mOMyIsSUOd:
reorpaguueckas (poCTpaHCTBEHHAs ), Ononornyeckas (penpoayKTHBHAS).

EctectBeHHbIil 0TOOp — HampaBisitomuii gaxktop 3Boiourdud. DOpMbl €CTECTBEHHOIO
oTOopa: JABWXKYLIUH, CTAOWIM3UPYIOLUIUH, pa3pbiBatoluil (au3pyntuBHbIN). [lonoBoit oTOop.
Bo3HuKHOBEHNE U HBOJIOLMS COLMATBHOTO MOBEIEHUS )KUBOTHBIX.

[Tprcnoco0IeHHOCTh OPraHU3MOB KaK pEe3yslbTaT MHKPOABOJIONMH. BO3HUKHOBEHHE
MPUCTIOCOOIEHUH y opraHu3MoB. Apomopdo3sl U uanoaaantauuu. [Ipumeps! npucnocodieHuit
y OpraHu3MoB: Mopdosorndyeckue, Qu3nonornyeckue, OWOXUMHUYECKUE, IOBEJCHUYECKHE.
OTHOCHUTETBHOCTH MPUCIIOCOOIEHHOCTH OPIaHU3MOB.

Bun, ero kputepun u cTpykTypa. BumooOpazoBaHue Kak pe3ysbTaT MHKPOIBOJIOLHH.
M3onsuusa — xirodeBoit ¢aktop BumooOpaszoBanus. Ilyth u cmocoObl BHIO0Opa3OBaHMS:
ajjonaTpudeckoe  (reorpauyeckoe), CHUMIATPUUECKOe (IKOJIOTMYECKOe), «MIHOBEHHOE»
(monurutonm3anys, rudpuau3anys). JmrenbHOCTh IBOTIOIMOHHBIX MTPOLIECCOB.

MexaHu3Mbl GOPMHUPOBAHUS OHOJIOTUYECKOTO pa3HO0Opa3usl.

Ponp sBomronMoHHOM Ouosornu B pa3paboOTKEe HAy4yHBIX METOJOB COXpPaHEHUs
OnopazHooOpa3us. MUKPOIBOIIOLMSA W KOIBOJIOLMUS IApasMTOB U MX X03s€B. MexaHU3MbI
(dbopMUPOBaHUS YCTOWYMBOCTH K aHTHOUOTHKAM U CTIOCOOBI OOPHOBI C HEM.

JleMoHCTpaL Ul

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

Tabnuupel 1 cxembl: «MyTallMOHHAs U3MEHUUBOCTbY, «IlomysuoHHas CTPYKTypa BUIay,
«Cxema mposiBieHus 3akoHa Xapau—BaiinOepra», «JIBWXKyliue CHIBI  SBOJIIOLUNY,
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«DKOJIOTHYECKasl W30JSALUS TOMYNSAIUNA CeBaHCKOW Qopenny, «['eorpaduueckas wu30mAIUSg
JUCTBEHHMIIBI CUOUPCKOM U JTUCTBEHHUIIBI Aaypckoit», «[lomynsiuonHble BOJIHBI YUCIEHHOCTH
XUIIHUKOB H KepTB», «Cxema IEHCTBUS €CTECTBEHHOro oTOopa», «Dopmbl OOpHOBI 32
CYIIIECTBOBAHHUEY, «HaycTpranbHbINA MEJAaHU3M, «KuBbie HACKOITAEMBIEY,
«ITokpoBuUTENbCTBEHHAs OKpacka XKHBOTHBIX», «lIpemympexxaaromas oOkpacka >KHBOTHBIX),
«Dusnonoruueckue agantauuny, «IIpucrnocobIeHHOCTh OPraHUu3MOB U €€ OTHOCUTEIBHOCTBY,
«Kpurepun Buna», «Bugsl-aBoiiHukm», «CTpykTypa BHza B mpupone», «CrocoOsl
BUJ000pazoBanus», «l'eorpapuyeckoe  BHIO0OOpa3oBaHME TpEX  BUIOB  JIAHABIIIEH»,
«JKonoruyeckoe BHUI000pa3oBaHKE BHUAOB cHHUL, «llomummounsl pacrenuit», «KamycTHo-
peneyHbI THOPUIY.

Ob6opynoBanue: repbapuy pacTeHUH, KOJUIEKIIMHM HACEKOMBIX, dydesa MTHUIl U 3Bepel ¢
IpUMEpaMHU Pa3IMYHBIX MPHUCIIOCOOJICHUH, Yydena NTUIl U 3Bepeil pa3HbIX BHJIOB, repOapuu
pacTeHul OJIM3KUX BUIOB, 00PA30BABIIMXCS PA3TUIHBIMH CIIOCOOaMHU.

JlaGopaTopHas paGoTa «BplsiBIIeHHE H3MEHUYUBOCTH y 0COOEH OJTHOTO BUIA».

JlabopaTtopnas pabora «IIpucrnocobieHuss OpraHM3MOB H HUX OTHOCHTENbHas
1[EJIECO00PA3ZHOCTHY.

JlabopaTropnasi padora «CpaBHEHHE BUIOB TTO MOP(HOIOTHIECKOMY KPUTEPUIOY.

Tema 3. Makpo3Bo/onusi M €€ pe3yJibTaThbl

MeTtoap! n3ydeHust MakpodBoJitoluu. [laneonTonornueckue METoAbl U3y4E€HHUS SBOJIIOLMH.
[Tepexonnbie HOpMBI U PUITOTEHETUYECKHUE PAIBI OPTAHU3MOB.

buoreorpapuueckne Meroapl wu3ydeHusi HBomronud. CpaBHeHue Quopsl U (ayHbI
MaTEepHKOB U OCTpOBOB. bruoreorpapuueckue obnacti 3emau. BUIbI-9HIEMUKH U PETUKTHI.

OMOPHOJIOTHUECKUE U CPaBHHUTEIBHO-MOP(OIOTHIECKHE METOIbI M3YyYCHHS SBOJIOIHH.
['eHeTnyeckne MeXaHU3MbI 3BOJIOLMU OHTOTE€HE3a U MOSIBICHHS SBOJIIOIIMOHHBIX HOBILIECTB.
['omonornyHble ¥ aHAIOTMYHBIE OpraHbl. PyauMeHTapHble Opranbl U aTaBU3Mbl. MOJIEKYyIsSIpHO-
reHeTUYeCKUue, OWOXMMHUYECKHE M  MaTeMaTH4YeCKHEe METOAbl HM3YYEHHs  HBOIIOLHU.
["omonoruynslie reHsl. COBpEMEHHBIE METOIBI TOCTPOEHUS (PHIIOTEHETUYECKUX IEPEBbEB.

XPpOMOCOMHBIE MYTallU{ U IBOJIIOLHSI TEHOMOB.

OO0mme 3akOHOMEpPHOCTH  (TMpaBwiia) JBOMIOIMU.  [lpunyun  cmeHvl  QYyHKYUIL.
HeoOpatumocTs 3BosIONMH. AanTUBHAS pagualys. HepaBHOMEpHOCTb TEMIIOB 3BOIIOIUH.

JleMoHCTpaLun

[Toptpetsr: K. M. bap, A. O. Kopanesckuii, @. Mroinep, 3. ['ekkens.

Tabmunp! U cxeMbl: «DUITOTEHETUYECKUI AT JIOMIATN», «APXEONTEPUKC», «3Bepo3yObIe
amepby, «Creronedansy, «Punnodurey, «CemeHHbIe TanopoTHUKW», «buoreorpaduueckue
30HBI 3emnn», «Jlpeiid xoHTHHEHTOB», «PenukTel», «HavampHble cTaguu 3MOPHOHAIBLHOTO
pa3BUTUSL  MO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOrMYHBIE ¥  aHAJOTHMYHBIE  OpraHbl»,
«PynumeHTB», «ATaBU3MBD»Y, «XpOMOCOMHBIE HAOOpHI yeloBeKa W IuMMIaH3e», «laBHbIE
HaIpaBJICHUS 3BOIONUNY, «OO0IIHEe 3aKOHOMEPHOCTH 3BOJIIOLIUN.

Ob6opynoBaHue: KOJJIEKIMH, TepOapuu, MYISDKH HCKONAeMbIX OCTAaTKOB OpPraHU3MOB,
MYJISKH TOMOJIOTUYHBIX, QHAJIOTMYHBIX, PYyIMMEHTapHbIX OPraHOB W aTaBU3MOB, KOJIJIEKIUU
HACEKOMBIX.

Tema 4. IIponcxoskaeHue U pa3BuTHe )KU3HU HA 3emJie

Hayunble rumore3bl NPOMCXOXAEHUS KU3HM Ha 3emiie. AOuUOreHe3 M NaHCIEPMUS.
JloHayuHblEe TpPEICTaBICHMUS O 3apOXKACHUU JKU3HU (KpealuMoHM3M). ['mmore3a HOCTOSHHOIO
CaMO3apoKIeHUs KU3HU U €€ onpoBepkeHue onbitamu @. Penu, JI. Cnannanuanu, JI. [Tactepa.
[TpoucxoxaeHue >Ku3HU U aCTPOOUOIIOTHSL.
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OcHoBHbIE 3Tanbl HEOpraHUUecKoi »Boonnu. [1nanerapHas (reosiornyeckas) BOJIIOLHUS.
XuMuyeckasi 3BOJIIOLMA. AOUOTEHHBIH CHHTE3 OPraHMYEeCKHX BEIIECTB W3 HEOPraHUYECKHX.
Onbir C. Mumnepa u I'. FOpu. OOpazoBanue monumepoB u3 MoHoMmepoB. KoauepBarhas
runore3a A. M. Omnapuna, rumorte3a nepBuuHoro OynboHa JIkx. XomjeilHa, reHeTHyeckas
runore3a [. Mémnepa. Pubosumer (T. Yek) u rumote3a «mvupa PHK» V. TunGepra.
®dopmupoBanue MeMOpaH U BOSHUKHOBEHHE TPOTOKIIETKH.

Hctopuss 3emnu u Meroabl €€ wu3ydeHus. lckomaeMble OpraHMYECKHE OCTaTKH.
I'eoxpononoruss u e€ wMeroasl. OTHOcUTENbHAas MW aOCOJIOTHAs  IE€OXPOHOJIOTHS.
['eoxpoHoONOrnYecKas mKana: 30Hbl, IPbl, HEPHUOJBI, STTOXH.

Hauanbabie 3Tanel oprannyeckoil 3Bostounu. [losiBIEHHE W 3BOJIIOLHUSA MEPBBIX KIETOK.
Opomonuss MeTabonuszMma. Bo3HMKHOBeHHME mepBbIX 3KocucTeM. CoOBpeMEHHble MHKPOOHBIE
OMOIUIEHKM Kak aHajor MnepBbiX Ha 3emie coodbuectB. Crpomartonutsl. IIpokapuorsl u
JYKapHOTHI.

[TpoucxoxaeHue >ykapuoT (CUMOHMOTreHe3). DBOMIOIMOHHOE MPOUCXOKIACHHE BHPYCOB.
[IpoucxoxaeHre  MHOTOKJIETOYHBIX  OPraHU3MOB. BO3HMKHOBEHHE  OCHOBHBIX TPy
MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE 3Tambl JIBOJIIOIUMU BBICIIUX pacTeHuid. OCHOBHBIE apoMOp(o3bl pacTCHHH.
Boixon pacrenuii Ha cymy. IlosiBieHuMe CHOpPOBBIX pPACTEHH M 3aBOEBAHUE HMMHU CYIIH.
Cemennble pactenus. [IponcxoxkaeHne HBETKOBBIX PaCTEHUH.

OCHOBHBIE 3Tambl BOJIOIHMH >KUBOTHOTO Mupa. OCHOBHBIE apoMOp(o3bl KHUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBJICHUE COBPEMEHHBIX THIIOB. [lepBbie XOpaoBbIe
KUBOTHBIE. JKU3HBb B BOJIE. DBOIIOIUS MO3BOHOUHBIX. [Iponcxoxaenne aMmpuOuii 1 penTHIni.
[TpoucxoxaeHne MICKOMHUTAIUX ¥ mTull. [lpuHOun kimoueBoro apomopdosza. OcBoeHue
0€CI103BOHOYHBIMH 1 TO3BOHOYHBIMU )KMBOTHBIMH CYIIIH.

Pa3zButure xu3HM Ha 3emiie 0 3paM U MEpUoAaM: apXe, MPOTepO30H, MaIeo30i, ME3030H,
KaiiHo30#. OOmias xapakTepuCTHKa KJIMMara W TreojlorThdeckux mporeccoB. [losBrnenue u
pacuBeT XapaKTepHBIX OPraHU3MOB. YTJIe0OOpa30BaHHE: €ro YCIOBUS M BIHMSHHE HAa Ta30BbIH
cocTaB aTMOC(]epHl.

MaccoBble BBIMUpPAHUS — DKOJOTHYECKHE KPU3HUCHI Mporuioro. [IpuuuHbI U cienacTBus
MaccoBbIX BbIMHpaHUil. COBpEeMEHHBIH SKOJIOTHUECKUN KpU3HC, ero ocodeHHocTu. [Ipobrema
COXpaHeHHs OMopa3HooOpasus Ha 3emIie.

CoBpemeHHas cucTeMa OopraHndeckoro mMupa. [IpuHIUNBI KiIacCU(PHUKALMU OPraHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB.

JleMoHCcTpanun

[Hoptpersr: ®@. Peau, JI. Cnannanuanu, JI. [Tacrep, . . Meunukos, A. Y. Onapun, [[x.
Xonaein, I'. Ménnep, C. Munep, I'. FOpu.

Tabmuibl 1 cxembl: «Cxema ombita @. Peauy, «Cxema onwita JI. [lactepa mo u3ydeHuro
camo3apoxxaeHus xuszHu», «Cxema onbita C. Muiepa, I'. FOpu», «3Ortanel HeopraHuueckon
3BONIOLUNY, «I'eoxpoHomoruueckas mkana», «HauanpHble 3Tanbl OPraHUYECKOM 3BOJIIOIIUNY,
«Cxema oOpa3oBaHusi 3yKapuoT TyTéM cuMOHMOreHeza», «CucreMa >KUBOW TPUPOIBD),
«Ctpoenne  Bupyca», «Apomopdo3sl pacteHuid», «PuHmopuTH», «OITHOKIETOYHBIC
BoJopocin», «MHOroKIeTouHbsle Bogopocian», «Mxuy», «llanoporHukmu», «l'onoceMeHHbIE
pacteHusi», «Opranbl IBETKOBBIX pacTeHui», «Cxema pa3BUTUS >KUBOTHOTO MHUpPay,
«Apomopho3sl  KHBOTHBIX», «IIpocteiimme», «KumeunononoctHsiey, «Ilmockue dYepBu»,
«HneHuctoHoruey, «Pb10BIY, «3€MHOBOJHBIEY, «Ipecmbikaromuecs, «Itune,
«Mnekonuratromue», «Pa3Butue KuU3HM B apxeuWckon ape», «Pa3zButme KuM3HM B
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MPOTEPO30MCKON 3pe», «Pa3BuTme KHU3HM B TMANECO30MCKOW 3pe», «Pa3BuTHe KU3HU B
ME3030MCKON 3pe», «Pa3Buthe KU3HU B KalHO30MCKOW 3pe», «CoBpeMeHHas cucTteMa
OpPraHUYECKOI0 MUPAY.

OOGopynoBanue: TepOapuy pacTEHUW pPa3IUYHBIX OTIEIOB, KOJJICKIIMM HACEKOMBIX,
BJIQXKHBIE Ipenaparbl >XUBOTHBIX, PAKOBHUHBI MOJUIIOCKOB, KOJUIEKIIMM MIJIOKOXXHX, CKEJIEThI
MTO3BOHOYHBIX JKUBOTHBIX, 4ydyeja NTUL U 3BEpeH, KOJUIEKIUU OKAaMEHEJIOCTEH, IOJIE3HBIX
HCKOIIAEMBIX, MYJISIKU OPIrAaHUYECKUX OCTATKOB OPraHU3MOB.

BupryanbHasa snaGopatopHasi padora «MonenupoBanue onbiToB Muiepa—tOpu mo
M3YYEHUIO a0MOTEHHOTO CHHTE3a OPraHUYECKUX COSAMHEHUN B IEPBUYHOM aTMocdepe».

Jlaboparopnasi pabora «/3yuyeHue M ONUCAaHUE HCKOIMAEMbIX OCTAaTKOB JIPEBHUX
OpPraHU3MOBY.

IIpakTuyeckas paGora «M3ydyeHne OCOOEHHOCTEH CTpPOEHUS pacTEeHUM pa3HBIX
OTZIETIOBY.

IIpakTyeckas padora «/3ydeHne 0cOOEHHOCTEH CTPOECHUS TO3BOHOYHBIX KHUBOTHBIX).

Tema S. IIpoucxoxkaeHne 4eJI0BeKa — aHTPOIOreHe3

Pa3nensl 1 3a1aun aHTPONOIOrMU. METO Il aHTPOIOJIOTHH.

CTaHOBIIEHHE MNPEICTABICHUN O TMPOUCXOXKICHUU 4YeIOBEeKa. Pelnrmo3Hple BO33pEeHMUS.
CoBpeMeHHbIE HAYYHBIE TEOPHUH.

CxonctBo yenoBeka ¢ KMBOTHBIMM. (CuHcTeMaTHYECKOE IIOJOKEHUE  YeJIOBEKa.
CBugerenbcTBa CXOACTBA 4YEJOBEKA C IKMBOTHBIMH: CPaBHHUTEIHHO-MOP(OIOTHYECKHE,
sMOpuosiorndeckue, (U3N0IOro-OMOXUMHUYECKUEe, MoBeAeHYecKne. OTIMYus 4YeloBeKa OT
JKUBOTHBIX. [IpIMOX0XKI€HNE N KOMILJIEKC CBSI3aHHBIX C HUM INIPU3HAKOB. Pa3BUTHE I'OJIOBHOIO
MO3ra U BTOPOW CUTHAJIBHON CUCTEMBI.

Hewxkymme  cwibl  (pakTopbl)  aHTPOIOTreHe3a:  OWOJIOTHYECKHE,  COIMAJIbHBIC.
CooTHolieHre OMOIOTMYECKUX U COLMANBHBIX (PAKTOPOB B aHTPOIIOTEHE3E.

OcHoBHBIE CTaJUU aHTpoIoreHesa. Pannue yenoBekooOpasHbie 00€3bsHbI (TPOKOHCYIIBI)
¥ paHHUE TOHTH/BI — OOIIHME MPEIKH YeTOBEKOOOPA3HBIX 00€3bsH U JI0AeH. ABCTPATONHUTEKN —
JIBYHOTHE MpenKu JroAei. YeloBek yMelnblid, MEpBbIE M3TOTOBICHHS Opyauid Tpyna. YemnoBek
MPSIMOXOJISIIITUN M TEePBBIA BBIXOJ JIFoACH 3a mpenensl Adpuxu. UenoBek reinenb0eprekuii —
001l MpeoK HeaHJePTaIbCKOTO YeI0BeKa U YeJIOBeKa pa3yMHOro. YenoBek HeaH1epTaabCKui
KAaK BUJ JIFOJEH XOJOJHOTO KinMMara. YeloBeK pa3yMHBIH COBPEMEHHOIO THIIA, JIEHHUCOBCKUHI
YyeJI0BEK, OCBOEHHE KOHTUHEHTOB 3a npenenamMu Adpuku. [laneorenernka u naaeoreHoMHKa.

DBOMIONMS COBPEMEHHOTO 4YeloBeKa. ECTeCTBEHHBIM OTOOp B MOMYMSIUSAX YelOBEKA.
MyrtanuonssIit nporecc U noaumMopdusm. [lomysIoHHbIE BOIHBI, Ipeii() reHoB, MUTpallUs U
«3( ekt ocHOBaTENS» B MOMYIALUAX COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue pachl. [lonstue o pace. bosbiiue pacel: eBporeoujHas (eBpaszuiickasi),
aBCTpaJIO-HETPOUIHAs (PKBaTOpHalbHAs), MOHTOJIONIHAs (a3MaTCKO-aMepuKaHckas). Bpems u
IIyTU paccelieHusi 4YeloBeka Mo IaHere. EauHcTBO uenoBedyeckux pac. Hayunas
HECOCTOSITENILHOCTh ~ pacu3Ma. [IpHcCrOCOOIeHHOCTh  YeloBeKa K  PasHbIM  YCJIOBUSM
OKpYyXaroIiei cpeapl. BiausHue reorpaduveckoil cpenbl U japeiida TeHOB Ha MOP(OJIOTHIO U
(U3HOJIOTHIO YeTIOBEKA.

MexaucuuIuinHapHple  METOAbl B (U3MUecKOd (OMOJOrMYecKoi) aHTPOMOJIOTHH.
OBOJIOLMOHHAsA ~ AaHTPOIOJIOTHS M NAJCOAHTPOIIOJIOTHSI  YEJIOBEUECKHUX  IOIYJIALHM.
buocouuanpHble  MccineAOBaHMA ~— OpUpPOAbI  yenoBeka.  MccrmenoBaHue — KO3BOJIOLMU
OMOJIOrMUYECKOT0 M COIUAIIBHOTO B YEJIOBEKE.

JleMoHCcTpaL Ul
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IToprpetsr: Y. lapBun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmunplt uw  cxeMbl: «MeTonbl  aHTpomnoJIoTUNM», «['OJOBHOM MO3r 4YelnoBeKay,
«YenoBekooOpa3Hble 00€3bsiHb, «CKEJeT ueloBeKa M CKeNleT IIUMIIaH3e», «PyTuMeHTsl u
aTaBU3MbD», «JIBIDKyIIME CHJIBI aHTPONOIreHe3a», «ODBOJIOLUMOHHOE JPEBO YEJIOBEKAY,
«ABcTpanonuTtek», «4emoBek yMemnblii», «HeaoBek NpAMOXOISIIN», « e HUCOBCKUIA YEIOBEK»
«Heannepranbip», «KpomanboHisl», «llpenku denmoBeka», «ITambl 3BOJIOLUU YEJIOBEKay,
«Pacbl yenoBekay.

O6opynoBaHue: MYJISKM OKaMEHEJIOCTEH, IPEIMETOB MaTepHalIbHON KYJIbTYpbl IPEIKOB
yenoBeka, penpoaykiuu (pororpadum) kapTHH ¢ MHQPOJIOTHYECKUMH W OMOJICHCKUMU
CIO)KETaMH IIPOUCXOKICHHUS YeloBeKka, (hoTorpaduu HaX0I0K MCKOIAEMbIX OCTAaTKOB YEJIOBEKa,
CKEJIET YEJIOBEKa, MOJIEb Yepena YeJIOBEeKa M Yepena IIMMIIAH3€, MOJENb KUCTH YEJIOBEKa U
KHUCTH IIMMIIaH3€, MOJIEIHN TOpca MPEIKOB YEIOBEKA.

JlabopaTtopnasi padGora «l3yueHne OCOOEHHOCTEW CTPOCHHS CKeJleTa 4YeJIOBEKa,
CBSA3aHHBIX C IPSIMOXOXKICHUEM.

IIpakTHyeckas padora «/3ydeHne 3KOJOrMYECKUX afanTalui YeI0BEKa.

Tema 6. OJxojorusi — HayKka O B3aHMOOTHOUIEHHMSIX OPraHU3MOB U
HAJ0PraHU3MEHHBIX CHCTEM C OKPY:KaloUleH cpeaou

3apoxaeHue W pa3BuUTHE dKosoruu B Tpynax A. I'ymbonpara, K. @. Pymee, H. A.
CeseproBa, J. I'ekkens, A. Tenciau, B. H. CykauéBa. Paznenst u 3amaum skosjoruu. CBsi3b
9KOJIOTHUH C IPYTUMU HAYKaMH.

Metonasl skonoruu. IloneBbie HaOmoAEeHUSA. DKCIIEPUMEHTHI B 3KOJOTUU: MPUPOJIHBIE U
nabopaTtopHble. MoJienupoBaHie B 3KOJIOTMU. MOHUTOPUHT OKpYXKarollled Cpeabl: JOKaIbHBIMH,
PETUOHANIBHBIN U TJI00ATBHBIH.

3Ha4YEeHHE SKOJOTMYECKMX 3HAHMM I 4esIOBEKa. DKOJOTMYECKOE MHUPOBO33PEHHUE KaK
OCHOBa CBA3€H 4eJloBeYecTBa C MNpuponod. P@OpMHpPOBAHHE SKOJOTHYECKOW KYJIbTYphl W
HKOJIOTMYECKOM TPaMOTHOCTH HacelIeHUsI.

JleMoHCcTpaL U1

[Toptpetsr: A. I'ymbonbar, K. ®@. Pynse, H. A. CeBepuos, D. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmunpl u cxembl: «Pazngensl skonorum», «Metoasl 3kogorun», «Cxema MOHUTOPUHTA
OKPYKaroIIEeH Cpeabh».

JladopaTopnasi padora «/3ydeHrne METOOB IKOJIOTHIECKUX HCCIICTOBAHUI.

Tema 7. OpranusMsl U cpea 0OMTAHUA

Okonoruueckue  (QakTopel W 3aKOHOMEpHOCTH uX  JeidcTBus. Knaccudukanus
HKOJIOTHUECKUX  (aKTOpOB:  aOMOTHYECKUe, OuoTHYecKHe, aHTpomoreHsele.  OOmue
3aKOHOMEPHOCTH JeHCTBUS 3Kojorndeckux (axropos. [Ipasuno munumyma (K. lnpenrens, FO.
JIn6ux). TonmepaHTHOCTH. DBPUOMOHTHBIE U CTECHOOMOHTHBIC OPTaHU3MBI.

Abuotnueckue akropel. CBET Kak IKOIOrH4ecKuil paxtop. JeficTBUe pa3HBIX Y4aCTKOB
COJIHEYHOI'O CIEKTpPa Ha OpPraHU3Mbl. ODKOJOTMYECKHE TPYIIbl PACTEHHMH M KUBOTHBIX IO
OTHOIIEHUIO K cBeTy. CUTHaJIbHAS posib cBeTa. DOTONEPHOIU3M.

TemmepaTypa Kak sKojoruyeckuii ¢aktop. [leficTBue TemriepaTypbl Ha OpTraHU3MBI.
IToMKuIOTEpMHBIE U TOMONOTEPMHBIE OPTaHU3MBbI. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

BrnaxxnocTe Kak skojoruuyeckuil ¢axrtop. IIpucnocobiieHuss pacTeHMi K HOJAEPKaHUIO
BogHOrO Oamanca. Kiaccudukanus pacTeHHH TIO OTHOIICHHWIO K Boje. [IpucmocobieHust
JKUBOTHBIX K U3MEHEHHIO BOJTHOTO PEXKHUMA.
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Cpenpl oOuTaHMSI OpPraHU3MOB: BOJIHAs, HA3€MHO-BO3/YIIHAs, MOYBEHHAs, IJTyOMHHas
MOJMOYBEHHAsA, BHYTpPHOpPraHu3MeHHas. DU3HKO-XMMHYECKHEe OCOOEHHOCTH Cpell OOMTaHus
opranu3MoB. [IpucrnocobiaeHns opraHu3MoB K KU3HHU B pa3HbIX cpeiax.

buonoruueckue putmel. BHemHue u BHyTpeHHHE pUTMbI. CyTOYHBIE U TOJAUYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSM YCIIOBUH JKU3HH.

Kuznennsie Gopmbl opranuzMoB. Ilonsrue o xusHeHHou (opme. KuzHeHHbIE (OPMBI
pacTeHUi: JepeBbsi, KyCTApPHUKM, KyCTapHMUKHM, MHOTOJIETHHE TpaBbl, OJHOJIETHUE TpPAaBBI.
KuzHeHHble QOPMBI KUBOTHBIX: THUAPOOMOHTBI, T€OOMOHTHI, a’pOoOHOHTHL. (OcobeHHOCTH
CTpOEHHS 1 00pa3a KU3HU.

buotnueckue  Qaktopel. Bumbl OHMOTHYECKMX  B3aUMOJICHCTBUI:  KOHKYPEHIIUS,
XUITHUYECTBO, CUMOMO3 U ero ¢opmsl. [lapazutusm, koomnepamnus, MyTyaau3M, KOMMEHCATU3M
(KBapTHUpaHTCTBO, HaxJieOHM4ecTBO). Herpoduyeckne  B3amMonmelcTBHS — (TONMHUYECKHE,
dbopuueckue, (pabpuyeckue). 3HauyeHHE OMOTUYECKUX B3aUMOJCHCTBUU JI CYIIECTBOBAHUS
OpraHu3MoB B cpeie ooutanus. [IpuHIUN KOHKYPEHTHOTO UCKITIOUCHHUS.

JleMoHCcTpaLuu

Tabmuuer 1 cxembl: «IKosnorndeckue (hakropb», «CBETOBOM CIEKTP», «DKOJOTHUECKUE
TPYIIIBI )KUBOTHBIX MO OTHOIIEHUIO K CBETY», « TE€MIOKPOBHBIE KUBOTHBIE», «XO0JIOJHOKPOBHBIE
KHUBOTHBIEY, «DU3HONOTHYECKHE aJamnTallil >KUBOTHBIX», «Cpenbl OOMTaHUS OpPraHU3MOBY,
«buonornueckue puT™MeD», « KuzneHnsie GopMbl pacTeHURY, « Ku3HEHHBIE (YOPMBI JKUBOTHBIX),
«JKocUCTeEMa LIMPOKOIMCTBEHHOIO Jeca», «IKOCUCTEMa XBOMHOro Jecay, «llemm nurtanusy,
«XumanuectBoy, «Ilapasutuzm», «Konkypenuus», «CumoOnosy», «KommeHcanmzm.

Ob6opynoBaHue: repOapuu pacTeHUH U IKUBOTHBIX, IMPHUCIIOCOOJEHHBIX K BIHSHUIO
pa3IMYHBIX  JKOJOTHYECKHX  (hakTOpoB, TepOApUU  CBETONIOOMBBIX, TCHETIOOMBBIX U
TEHEBBIHOC/IMBBIX PACTEHUI, CBETONIOOMBBIC, TEHETIOOMBBIE U TEHEBBIHOCIMBBIE KOMHATHbBIE
pacteHus, repOapuM M KOJJICKUUMH TEIUIONIOOMBBIX, 3UMOCTOMKHUX, MOPO30YCTOMUYUBBIX
pacTeHuid, uydela MNTUIl W 3Beped, repOapuu pACTEHMId, OTHOCSIIUXCS K TUTpOPUTaM,
KcepopuTaMm, Me30(pHUTaM, KOMHATHBIE PACTEHHs JAaHHBIX TPYII, KOJUIEKLIUU IKUBOTHBIX,
o0WTaIONINX B pa3HbIX cpefax, repOapuu M KOJUIEKIIMH PACTEHUH M KMBOTHBIX, 00JIaJaronInx
yepTaMu MPUCIIOCOOTIEHHOCTH K CE30HHBIM HW3MEHEHUSIM YCIOBUHM JKHU3HM, repbapuu u
KOJUICKIIUM PACTEHU W JKUBOTHBIX Pa3IMUYHBIX >KU3HEHHBIX (OPM, KOJUIEKIIMH IKHUBOTHBIX,
YYaCTBYIOUIMX B PA3JIMUHBIX OMOTHYECKUX B3aMMOICHCTBHIX.

JlabopaTopnasi padora «BrisiBJIeHHE IPUCTIOCOOJICHUI OPTaHU3MOB K BIIUSTHUIO CBETAY.

JlaGopaTopnass paGora «BbisiBIeHHE NPUCTIOCOONECHUN OpPraHU3MOB K  BIIHUSHUIO
TEMIIEPaTypbI».

JlaGopaTtopnass padora «AHAaTOMHYECKHE OCOOCHHOCTH pACTEHUH M3 pa3HBIX MECT
oOUTaHUN.

Tema 8. Iko0/10rus1 BUAOB U NOMYJISAMI

DKOJIOTHYECKHE XapaKTePUCTUKU momyisauuu. [lomynsamus kak Ouojoruyeckas CucTeMa.
Pone HeogHOpoAHOCTH cpefbl, (U3NUYECKUX OapbepoB U OCOOCHHOCTEH OWOJIOTMM BHJIIOB B
(GbopMUPOBAHNUN IPOCTPAHCTBEHHOM CTPYKTYpHI NOMyauuid. OCHOBHBIE TOKA3aTENN MOMYIISILINN:
YUCJIEHHOCTh, IJIOTHOCTh, BO3PACTHAsl M MOJOBas CTPYKTYpa, POKAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEpTHOCTb, MUTpALMSL.

Okosorudeckas CTpykTypa nonyisauud. OLeHka 4HMCIEHHOCTH mnomyisuuu. luHamuka
HOMYJISIIMK U €€ peryssiuus. buotnueckuil moteHuuan nonyasiuuu. MoaenupoBaHue JUHAMUKA
nonyisauud. KpuBble pocra uyucineHHoctd nonyisauuu. Kpusele BbDKHMBaHMS. Perymsnus
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YUCIICHHOCTH TOMYJISIIAIA: POJh (PAKTOPOB, 3aBUCAIIMX M HE 3aBUCAINIUX OT IUIOTHOCTH.
DKoJIoruuecKue cTparerud BunoB (r- u K-crparerun).

[TonsiTne 00 »sKonormueckod Humie Buga. Mectoobutanue. MHoromepHass MOJEINb
skosornyeckord HumM JIx.M. Xarunncona. Pasmepsl sxonornyeckoil Humu. [loteHimansraas u
peann3oBaHHas HUILLU.

Bun kak cucrema nomynsuui. Apeanbl BUAOB. Buabl M HMX >KM3HEHHBIE CTpPATErvu.
DKOJIOTMYECKUE IKBUBAJICHTBHI.

3aKOHOMEPHOCTH TIOBEJICHUS M MUTpPAMA >KUBOTHBIX. bHomornyeckne WHBA3UHU
Yy>KE€POJIHBIX BUJIOB.

JleMoHCcTpaLuu

IToprper: Ix. K. XaTuynuHCOH.

Tabmuibl 1 cxembl: « DKOJIOTHYECKUE XapaKTePUCTUKH onysauumn», «IIpoctpancreennas
CTpYKTypa mnonyaauun», «Bo3pactHele nupamuael nomymsuun», «CKOpPOCTh 3aceineHust
MOBEPXHOCTU 3eMJIM pPa3jIu4yHbIMH OpraHuzMamu», «Monenb skosornueckor Humm Jx. HU.
XaT4YMHCOHAY.

O6opynoBanue: repOapuy pacTCHUN, KOJJIEKIIUU )KUBOTHBIX.

JladopaTropnasi padora «IIpucrnocobneHus ceMssH paCTeHUN K pacCeICHUION.

Tema 9. Dxos0rus coodmecTB. IKOJOrH4ecKue CHCTEMbI.

CoobmectBa opranu3moB. buorenos u ero crpykrypa. CBsi3M MeXIy OpraHU3MamH B
ouoneHose.

DOxocuctemMa Kak OTKpeiTas cucrema (A. Jk. Tencnm). DyHKIMOHAIBHBIC OJIOKH
OpPraHU3MOB B JKOCHUCTEME: MPOAYIEHTHI, KOHCYMEHTHI, peayleHThl. Tpoduueckue ypoBHHU.
Tpodudeckue 1enu U cetu. AOMOTHYECKUE OJIOKM dKocUCTeM. [10UBBI M MITBI B 9KOCHCTEMAX.
KpyroBopor BewecTB 1 MOTOK SHEPTUU B SKOCUCTEME.

OcHoBHbIE MTOKa3aTeIn 3KocucTeMbl. buomacca u npoaykius. DKoJI0THYeCKHe MTHPaMUIbl
qriceln, OMOMacchl U SHEPTUU.

Hunamuka skocucmem. Kamacmpoguueckue nepecmpotixu. @aykmyayuu. HanpaBieHHbie
3aKOHOMEPHBIE CMEHBI COOOIIEeCTB — CyKIlecCuu. [lepBUUHbIE W BTOPWUYHBIE CYKIIECCHU U HX
IPUYUHBL. AHTpONOreHHbIE BO3JEHCTBUS Ha cykueccud. KimmakcHoe —cooOuiecTso.
buopasHoobpasue u noaHOTa KPyroBOpoTa BEUIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

ITpuponHbIE 3KOCUCTEMBL. JKOCUCmEMbl 03€p U peK. DKOCUCNEeMbl MOopeu U OKeaHo8.
Dxocucmemvl myHOp, 1ecos, cmenetl, nyCmbvlHb.

AHTpPONIOTEHHBIE  HKOCUCTEMBI. Arposkocuctema. ArpoueHo3. Pazmuums wmexnay
AQHTPOIIOI€HHBIMU M MPUPOIHBIMU SKOCUCTEMAMH.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. I'oposckas ¢uiopa u dayna.
CunanTponuzauus ropojckoi ¢ayHbl. buosornyeckoe ¢ XO3SHCTBEHHOE 3HAu€HUE
arpo3KoCUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH  (OPMUPOBAHUS  OCHOBHBIX  B3aUMOJCWCTBUNA  OpraHU3MOB B
skocucTeMax. Ponv kackaonozo sghghexkma u udo08-30upuxamopos (Kiouesvix 6ud08) 8
@yukyuonuposanuu  dxocucmem. llepeHOC DHEPTUU W  BEIIECTB MEXKAY CMEKHBIMU
SKOCHUCTEMaMH. Y CTOMYHMBOCTh OPraHU3MOB, TMOMYJISIIMA HM SKOCUCTEM B  YCIOBHUSX
€CTECTBEHHBIX U aHTPONOTEHHBIX BO3/IEUCTBUI.

Mexanuzmol  8030elicmeus  3a2psA3HeHUll  PA3HLIX MUNO8 HA  CYOOP2AHUBMEHHOM,
OpP2AHUBMEHHOM, HNONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOJ02UHECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 8030elicmausi. MeTo0Iorus MOHUTOPHHIAa €CTECTBEHHBIX U
AHTPOIIOT€HHBIX HIKOCHUCTEM.
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JdemMoHCcTpauMu

[Toptpert: A. Ix. Tencnu.

Tabmuet U cxeMbl: «CTpyKTypa OHOILIEHO3a», « IKOCUCTEMA TUPOKOIUCTBEHHOTO JIeCay,
«9KocucTeMa XBOWHOro Jiecay, «DyHKUMOHAIbHBIE TPYMNIbl OPraHU3MOB B SKOCHUCTEMEY,
«KpyroBopor BemectTB B d3kocuctemey, «llenn mnutanus (mactOWIIHAS, JCTPUTHAS )Y,
«OKoyoruyeckas nmupamuja yucen», « IKojJorudeckas nupaMmuaa Ouomaccon, « IKOJIOrHYecKas
nupamuga sHeprun», «OOpazoBanue Oomnoray, «llepBuunas cykueccus», «BoccranoBneHue
Jeca mociie moxapa», «IKocucTema o03epa», «ArporeHos», «KpyroBopor BemiecTB W MHOTOK
SHEPruM B arporeHose», «IIpumepsl ypboskocucTem.

O6opynoBanue: repOapuu pPacTeHU, KOJUICKIIMM HACEKOMBIX, dydelia MTHUIl U 3BEPEid,
repOapuu KyIbTYPHBIX U JUKOPACTYIIUX PACTCHUIA, aKBAPUYM KaK MOJIETb SKOCUCTEMBI.

IIpakTHyeckas padora «/3yuenue u onucanue ypo0o3KOCUCTEMBDY.

JlabopaTropnasi pa6ora «3yueHue pa3HOOOpa3usi MEJIKUX TTOUYBCHHBIX WICHHCTOHOTHX B
pa3HBIX IKOCHCTEMAX.

IKekypeust «IKCKypcHsi B TUITUYHBIN OuoreoneHos (B ayOpaBy, Oepes3HsK, eNbHUK, Ha
CYXOJI0JIbHBII MM IOWMEHHBIN JyT, 03€p0, O0I0TO)».

IKCKYpCcHs « IKCKYPCHsI B arpOIKOCUCTEMY (Ha TOJI€ WU B TEIIMYHOE XO3SHCTBO)».

Tema 10. Buocdepa — rinodanbHast IKocucTeMA

buocdepa — obmermanerapras 00071049ka 3eMiIH, TJe CYIIECTBYET WJIH CYIICCTBOBaJa
Ku3Hb. PazButue npeacrasieHuit o buocdepe B Tpynax J. 3tocca. Yuenue B. U. Bepranckoro o
ounochepe. O6mactu 6uocheps! u e€ coctas. JKupoe BemecTBo 6uochepsl U ero GyHKITIH.

3aKOHOMEPHOCTHU cylecTBoBaHuUs 6nocdepbl. OcobeHHOCTH OHOCchephl Kak I100aIbHOM
sKocucTeMbl. JluHamudeckoe paBHOBecue B Ouocdepe. KpyroBopoTsl Bemects U
OMOreOXUMHUYECKHE ITUKIIBI (YTaepoa, a3oTa). PUTMU4YHOCTS siBiIeHHM B Orochepe.

3oHanbHOCTh Ouochepsl. [lonarue o Guome. OcHOBHBIE OMOMBI CYIIM: TYHApA, XBOWHBIE
jeca, CMEUIaHHbIE U IMIMPOKOJIUCTBEHHBIC Jieca, CTEMH, CaBaHHbI, TyCThIHH, TPOIIMYECKHUE Jieca,
BBICOKOTOpBsi. Kitumar, pacTUTEIbHBIN U )KUBOTHBIN MUP OMOMOB CYIIIH.

Ctpykrypa W (QYHKIUS OJKHUBBIX CHCTEM, OIICHKAa HX PECYPCHOTO IOTCHIMAIA |
ounochepHbIX QyHKINH.

JleMoHCcTpanun

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

Tabmuibr u cxemsl: «['eocdepsr 3emmm», «KpyroBopot azora B npupone», «Kpyrosopot
yriaepojaa B npupoae», «Kpyrosopot kucinopoaa B npupoae», «KpyroBopot Bojsl B MpHpOIE»,
«OcHoBHBIE OWOMBI cymmn», «Knumatmdeckue mosica 3emnm», «TyHmpaw, «Taiiray,
«Cmemannbiii  nec», «llupokonuctBennbit sec», «Crenb», «CaBaHHa», «llycThIHSY,
«Tpornueckuii necy.

O6opynoBanue: repOapuy pacTeHUN pa3HbIX OMOMOB, KOJIEKIIUU KHUBOTHBIX.

Tema 11. YesioBek U OKpYy Kaouias cpeaa

DKOJOTUYECKHe KpHU3WChl M WX NpUYuHBL. Bo3aeiicTBue uyenoBeka Ha Owuocdepy.
3arpsisHeHHE BO3AYIIHON cpeasl. OxpaHa Bo3ayxa. 3arpsis3HeHHE BOAHOM cpeabl. Oxpana
BOJHBIX pecypcoB. Paspymienue noussl. OXxpaHa MOYBEHHBIX pecypcoB. MI3MeHeHue KinMara.

AHTpOIIOTEHHOE BO3JCHCTBHE HAa pACTUTEIbHBIA © KUBOTHBIM wMup. OxpanHa
pPacCTUTEIHHOTO U )XKUBOTHOTO MHpa. OCHOBHBIE MPUHIIMITBI OXPaHbl MPUPOAbl. KpacHble KHUTH.
Oco60 oxpansiembie npupoanbie Teppuropun (OOIIT). borannueckue caasl U 300JI0THYECKUE
MapKH.
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OCHOBHBIC TIPHHIIUAIIEI YCTOMYMBOTO PAa3BUTHUS YEIIOBEUECTBA U MPHUPOJBI. ParrioHanpHOe
MPUPOJIONIONB30BAaHUE M COXpaHEHHe OuoJorM4yeckoro paszHooOpazus 3emnu. OOmue
3aKOHOMEPHOCTH TJI00ATBHBIX SKOJIOTHUECKUX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpU3HCa
1 €T0 BEPOSTHBIC TTOCIICACTBHSIL.

PasBuTHe MeTOZOB MOHUTOPUHTA Ppa3BUTHS OMNACHBIX TEXHOTCHHBIX IMPOIECCOB.
Cucmemnvle uccredosanusi nepexooa K pecypcocbepezaiowjeii. U KOHKYPEHMOCHOCOOHOU
aHepeemuke. buonoeuueckoe pasnoobpasue u buopecypcvl. Hayuonanvhvle ungopmayuontuie
cucmemvl, obecneuugaroujue 00CmMyn K UHGOpMAYUU NO COCMOSAHUIO OMOEIbHLIX U008 U
axocucmem. OCcHOBbI dKOpeadburumayu 3KoOCUcmem u cnocooos 6opvobbL ¢ HUONOBPENCOCHUAMU.
Pexoncmpykyus mopckux u HazemMHuvix 9KOCUCTNEM.

JleMoHCTpaLuu

Tabmuuer w  cxembl: «3arps3HeHue atMochepb», «3arps3HeHue TuaApocheps,
«3arps3HeHne  TouBbl», «llapHUKOBBI AddekT», «Ocobo oxpaHsemMble TPHUPOIHBIC
TeppUTOPUNY, «MoOJeNnu yrnpaBiIsieMOro MUpay.

OGopynoBanue: Qororpaguu OXpaHsSEeMbIX pacTeHUH U IKUBOTHBIX KpacHoll KHuUru
Poccuiickont @enepanuu, KpacHoit KHUTHM peruoHa.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOI'HN
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

dI'OC COO ycranaBimuBaeT TpeOOBaHMsS K pe3yJbTaTaM OCBOCHHS OOYYaIOIIUMUCS
POrpaMM CPeTHETO OOIIEeT0 00pa30BaHusl: TMYHOCTHEIC, METAIIPEIMETHBIC U TIPEIMETHBIE.

B cTpyKkType JMYHOCTHBIX PE3yJIbTATOB OCBOSHUS MPOTPAMMBI IO OMOJIOTHH BBIICIICHBI
CIEeyIOIIMe COCTABIAIOIIME: OCO3HAHHME OOYYalOIIMMUCS  POCCUHMCKOW  Tpa)JaaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO, CaMOCTOSATEIHHOCTH M CaMOOIPEACICHHUIO,
Hamuyue momugayuyu K OOYyUEHUIO OWOJIOTHH, YeleHanpaeieHHoe pazeumue BHYTPECHHHX
yOCKICHHIA JIMYHOCTH HAa OCHOBE KJIFOYCBBIX IEHHOCTECH M MCTOPHUYCCKUX TPAIUIUN Pa3BUTHS
OMOJIOTMYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYaAIOUIMXCS PYKOBOJICTBOBATHCS B
CBOCH  JEATENbHOCTH  I[EHHOCTHO-CMBICIIOBHIMH ~ YCTAaHOBKAMH, TPUCYIIMMU  CHCTEME
OMONIOTHYECKOTO  O0pa3oBaHUs, HaAIuuue  NPABOCO3HAHUS  DKOIOTUYECKOW  KYIBTYpHI,
CcnocobHoCmu cmasums UEIU U CTPOUTH KU3HEHHBIE IIJIaHBI.

JIn4HOCTHBIE Pe3yJabTaThl OCBOCHUS MPOTPaMMBbI 10 OMOJIOTHH JOCTHUTAIOTCA B €IMHCTBE
yueOHOM M BOCIUTATENBHON NEATEIHHOCTH B COOTBETCTBHH C TPAJUIIMOHHBIMU POCCHHUCKUMU
COIMOKYJIBTYPHBIMH, UCTOPHYSCKUMHU M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH, IPUHATHIMH B
o0ImiecTBe TMpaBWJIaMH U HOPMaMU TOBEJIEHHS M CIOCOOCTBYIOT IpOLECCaM CaMOIIO3HAHMA,
CaMOBOCITUTaHUS U CaMOPAa3BUTHsI, PA3BUTHsI BHYTPEHHEH MO3UIMH JIMYHOCTH, MATPUOTH3MA U
YBaOXECHHSI K 3aKOHY M TPABOMOPSIKY, YENOBEKY TPyJa U CTaplieMy MOKOJIEHHUIO, B3aHMHOTO
VBOKCHHS, OEPEe)KHOTO  OTHOMICHWUS K  KyJbTypHOMY  HACJIEOUI0O U TPAJUILHUIM
MHOTOHAIIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKpYKarolen cpelie.

JlngHOCTHBIE pe3yNbTaThl OCBOCHHS Y4eOHOTO mpeameTra « bruosiorusy MOoKHBI OTpaxaTh
TOTOBHOCTh U CIIOCOOHOCTH O0YYaroHIMXCs PyKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEH
MO3UIMEeH JUYHOCTH, CHUCTEMON IICHHOCTHBIX OpPUEHTAIlMi, TMO3UTHUBHBIX BHYTPECHHHUX
yOEXKIIEHU, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHUCKOTO  OOIIecTBa,
pacIIMpeHe >KU3HEHHOTO OTBITa U OMBITA JAESITEIILHOCTH B MPOIECCE pean3allid OCHOBHBIX
HaIpaBJIeHUI BOCIIUTATENILHOMN 1€ATEIHHOCTH, B TOM YHCJIE B YACTH:

1) rpaKIaHCKOro BOCIIMTAHUS:

Cc(hOpMUPOBAHHOCTh TPAXKIAHCKOW TMO3UIIMK  OOyYaromIerocs Kak aKTHBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUICKOTO OOIIECTBA;

OCO3HAHHE CBOUX KOHCTUTYLIMOHHBIX IMpaB M OOS3aHHOCTEH, yBakeHHWE 3aKOHa U
MIPABOIOPSIKA;

TOTOBHOCTh K COBMECTHOH TBOPUYECKOH JIEATEITHPHOCTH MPHU CO3JIAaHUHM YICOHBIX MPOCKTOB,
pelIeHnr y4yeOHbIX U TO3HABATENIbHBIX 3a/1a4, BHITOJTHEHUH OMOIOTUYECKUX HKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEENATh COOCTBEHHYIO TO3HMIIMIO IO OTHONICHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMECHHE YYUTHIBAaTh B  CBOUX JCWCTBHAX HEOOXOJAMMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJEH ¢ pa3HbIMU yOeKACHUAMHU, KYJIbTYPHBIMHU LIEHHOCTSIMH U COLUATbHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B TIPOIECCE COBMECTHOTO BBHITIONHEHUS Y4YeOHBIX,
MO3HABATEIILHBIX M UCCIIEOBATEIBCKUX 3aJla4, YBAKUTEIBHOTO OTHOIICHUS K MHEHHIO
OMIOHEHTOB MPH 00CYXJAEHUN CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COIEPIKAHNUS;

TOTOBHOCTh K TYMaHUTAPHON M BOJIOHTEPCKOM NEATEILHOCTH;
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2) NaTPUOTHYECKOI0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH POCCUICKON IPpaKAAHCKOW WICHTUYHOCTH, TATPUOTU3MA, YBAXKEHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepes] PonmHOM, ropmoctu 3a CBOM Kpai, CBOIO
Ponuny, cBOH S3bIK U KYJIBTYpPY, IPOLLIOE M HACTOSIIIEE MHOTOHALIMOHAILHOTO Hapoaa Poccuu;

[EHHOCTHOE OTHOIIEHHE K TNPUPOJHOMY HACIEAWI0 M MNaMSATHUKAM MPUPOJIBL,
nocTixkeHusIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTh OLIEHWBATh BKJIAQJ POCCUUCKUX YYEHBIX B CTAHOBIIGHHE U pa3BUTHE
OMOoIOrMH, MOHUMAHUS 3HAUE€HUSI OMOJIOTMH B IO3HAHUHU 3aKOHOB IPUPO/JIbL, B dKU3HU YEJIOBEKA U
COBPEMEHHOT0 00111eCTBa;

uzelHas yoex1EHHOCTh, TOTOBHOCTD K CIIyEeHMIO U 3ammTte OTedecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHME AYXOBHBIX IIEHHOCTEN POCCUIICKOTO HAPOIa;

c(OpMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOT'O TIOBEJICHHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAIIMI0 M MPUHUMATh OCO3HAHHBIE PEIICHUs, OPUCHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIa/la B TOCTPOEHUE YCTOMUHUBOIO OYIyIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOAMTENSAM, CO3LAHMIO CEMbUM HA OCHOBE
OCO3HAHHOT'O NPUHATHA LIEHHOCTEH CEMEMHOM XKM3HU B COOTBETCTBUHU C TPAJULIUAMU HAPOJOB
Poccuu;

4) 3¢TeTHYECKOIr0 BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOLICHMI;

MOHMMAaHHE YMOLIMOHAILHOTO BO3/IEUCTBUS AKUBOU MPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@XEHHIO B DPAa3HbIX BUJAX HCKYCCTBA, CTPEMJIEHUE MPOSBIATH
KayecTBa TBOPUYECKOU JIMYHOCTH;

S) ¢usuyeckoro BocnUTAHHSA, (POPMHPOBAHUSL  KYJIbTYPbl 30POBbSI H
IMOLUMOHAIBLHOTIO 0JIArONoJIyYns:

MOHUMAaHUE W pealn3alus 3I0pOBOro U 0e30MacHOro obpasa >KM3HU (30pOBOE MUTAHUE,
coOIofieHre TUTMEeHUYECKUX MPaBWJI U HOPM, COAlaHCHPOBAHHBIN PEXUM 3aHATHH U OTIbIXA,
perynspHasi (u3nueckass aKTUBHOCTH), OEpEKHOro, OTBETCTBEHHOIO W KOMIIETEHTHOI'O
OTHOIIEHUS K COOCTBEHHOMY (PU3MUECKOMY U NICUXHUYECKOMY 3/10pPOBbIO;

MOHMMAaHHE IEHHOCTH TPaBUJI WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBE/ICHHUS B CUTYAIIUAX, YTPOKAIOIINX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUE TOCIEACTBUA M HEMPHUATHS BPEIHBIX NPUBBIYCK (YMOTPEOJICHUS ATKOTOJIA,
HapKOTUKOB, KYpPEHHUS);

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYAY, OCO3HAHUE LIEHHOCTH MacTEepPCTBa, TPY10JII00HE;

TOTOBHOCTb K AKTUBHOM JESTEIHbHOCTH TEXHOJIOIMUYECKOM U COLMAIbHOM HANPaBIEHHOCTH,
CIIOCOOHOCTh ~ MHUIMHPOBATh, IUIAHUPOBATb W  CaMOCTOSTENBHO  BBINOJHATH  TaKylo
JeSITeNIbHOCTD;

HMHTEpeC K pa3nuyHbiM cepam mpodeccrnoHaTbHON AeITeTbHOCTH, YMEHHE COBEpIIATh
OCO3HAaHHBIN BBIOOP Oyay1ieit mpodeccruu u peann3oBbIBaTh COOCTBEHHBIE JKU3HEHHBIC IIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTH K OOPa30BaHUIO M CaMOOOpPA30BaHHUIO Ha MPOTSHKEHUHM BCEH
KU3HU;

7) 3K0JI0TMYEeCKOT0 BOCIIUTAHMS:
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HKOJIOTHYECKH IIE€JIeCO00pa3HOe OTHOIICHHE K MPUPOIE KaK MCTOUYHUKY KHU3HH Ha 3emie,
OCHOBE €€ CYIIIECTBOBAHHUS;

MOBBIIIEHUE YPOBHS 3KOJOIMYECKON KYJIbTYphl: MPUOOPETEHHE OIBbITA IJIAHUPOBAHUS
MOCTYIIKOB ¥ OIICHKH WX BO3MOJKHBIX ITOCIIEICTBUI IS OKPYKAIOIICH CPEIbl;

0CO3HaHME ITI00AJILHOTO XapaKTepa 3KOJIOIMYeCKUX MpoOIeM U IyTel UX peleHus;

CHOCOOHOCTh MCIIOJIb30BaTh MPUOOpPETaeMble IIPU U3yUYEHUH OMOJIOIMU 3HAHMS U YMEHUS
OpU pelIeHUuH MpobiieM, CBA3aHHBIX C palMOHAJIBHBIM MPHUPOIONOIb30BaHUEM (COOI0CHNE
NpaBWI TOBEJCHHUS B TPHUPOJIC, HATPABICHHBIX HAa COXPAHEHHUE PABHOBECHS B JKOCHUCTEMAX,
OXpaHy BHJIOB, SKOCHCTEM, OMochepsl);

AKTUBHOE HEINPUATHE JEUCTBUIM, NMPUHOCIIIMX BpEI OKPYKAOILIECH IPUPOIHOU cpene,
YMEHHE MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYECKHUE MOCIEICTBHS MpeANpPUHUMAEMbIX
JICMCTBUN U NTPEAOTBPALLATD UX;

HAJIMYUE PA3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, HKOJOTHUECKOW KYJbTYphl, OIbITa
NeSTEIbHOCTH  SKOJIOTMUYECKOH  HAIlpaBlIEHHOCTH, YMEHHUS pPYKOBOJCTBOBAaTbCS HMMHU B
MI03HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLIMAIBHOM INpakTHKE, FOTOBHOCTHM K YYacTHIO B
NPaKTUYECKOH IEATETFHOCTH SKOJIOTUIECKON HAMIPAaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUS:

c(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3sBUTHA HAyKH M OOLIECTBEHHOW TIPAaKTHKH, OCHOBAaHHOTO Ha JHAJIOTe KYJIBTYD,
CHOCOOCTBYIOLIETO OCO3HAHHUIO CBOETO MECTA B MOJUKYIBTYPHOM MHPE;

COBEPILEHCTBOBAHUE SI3IKOBOM U UATATEIBCKOW KYJIBTYPBI KaK CPEJICTBA B3aUMOACHCTBUS
MEX]y JIIOJIbMU U TO3HAHUS MUPA;

NOHMMaHHe crenu(UKu OMONOTHM KaK HAyKH, OCO3HaHHMA €€ poiu B (OPMHPOBAHUU
PaLMOHAIBHOIO HAYYHOI'O MBIIICHHUS, CO3/1aHUM LIEIOCTHOTO MPEACTaBICHUs 00 OKpY’KaroIleM
MHUpe KaK O eIMHCTBE TNPUPOMABI, dYeIOBEeKa W OO0IIecTBa, B TIO3HAHWUM TPUPOIHBIX
3aKOHOMEPHOCTEHN M peLIeHUH Ipo0IeM COXpaHEeHHsI IPUPOTHOIO PaBHOBECHUS;

yOeKIEHHOCTh B 3HAYUMOCTH OMOJIOTUU Ul COBPEMEHHOW LMBUIM3ALMU: 00eCTIeueHus
HOBOTO YPOBHS pPa3BUTHs MEIHMIMHBI, CO3JJaHWE TEPCIIEKTHBHBIX OMOTEXHOJIOTHH, CITOCOOHBIX
pemarb pecypcHble poOIeMbl pa3BUTHS YeJIOBEUECTBA, TIOMCKA ITYTEH BBIXO/a M3 TI00aTBHBIX
HKOJIOTHUECKUX Mpo0sIeM U obecrieueHus nepexosia K yCTOWYMBOMY Pa3BUTHIO, PALlMOHAIBHOMY
UCTIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAHAAPTOB JKU3HU;

3aWHTEPECOBAHHOCTh B TIOJYYCHHU OMOJIOTMYECKUX 3HAHWW B IEJSIX MOBBIIMICHUS OOIICH
KYJIBTYpbl, €CTECTBEHHO-HAyYHOM TIPaMOTHOCTH, KaK COCTABHOW YacTH ()YHKIIMOHAJIbHOU
rpaMOTHOCTH 0Oydarouuxcs, GopMupyemMoit pu U3ydeHnu OUoJIoruy;

NOHMMaHME CYUIHOCTH METOJIOB MO3HAHMUS, MCIIOJIB3YEMbIX B E€CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCTIONB30BaTh IOJlydyaeMble 3HAHUS Ui aHaiu3a W OOBSICHEHUS SIBICHHU
OKpPY’KAaIOLIero MHUpa M HPOMCXOJAIIMX B HEM H3MEHEHUH, yMeHHUe JaenaTb 0OOCHOBaHHbIE
3aKJIIOYCHHUST Ha OCHOBE HAy4YHBIX (DAKTOB W MMEIOUIMXCS JaHHBIX C LEJIbI0 MOJYYCHHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CAMOCTOSITETIBHO HCIIONB30BAaTh OWOJIOTUYECKHE 3HAHUS JUIsl pPEIICHUS
po0JIeM B peabHbIX KU3HEHHBIX CUTYallUsX;

OCO3HaHME IIEHHOCTU HAayYHOW JEATENIbHOCTH, TOTOBHOCTb OCYILECTBIISATh NMPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JeSTEIbHOCTh HHANBUYATIbHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHHIO M CaMOOOpa30BaHMIO, K
AKTUBHOMY TIIOJIyYE€HUIO HOBBIX 3HAaHMM MO OHOJOTMH B COOTBETCTBUM C >KU3HEHHBIMHU
HOTPEOHOCTSIMH.
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METAINIPEJMETHBIE PE3YJIbTATBI

MeTtanpeameTHble pe3ylbTaThl OCBOEHUSI y4eOHOTro mpenmera «buomnorus» BKIOYAIOT:
3HaYMMble U1 (OPMHPOBAHUS MHPOBO33PEHHUS OOYyYAIOMIMXCS  MEKIUCIMIUIMHAPHbIE
(MexTpeMeTHBIE) 00IICHayYHbIC TIOHSATHS, OTPAKAIOIHE IIEJIOCTHOCTh HAYYHOH KapTHHBI MHpa
U crienuuKy METOJI0OB MMO3HAHUS, UCIIOJBb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SBJICHHE, TPOIECC, CHUCTEMa, HAy4HBIH (PaKT, MPUHIUIN, THUIOTE3a, 3aKOHOMEpPHOCThH, 3aKOH,
TEOpHsl, UCCIel0OBaHue, HAOMIOIEeHHE, U3MEPEHUE, HKCIEPUMEHT U JIpYTHe); YHUBEpPCAIbHBIC
yueOHble JeHCTBUS (TI03HAaBaTEIbHbIE, KOMMYHUKATUBHbBIE, PETYISTUBHBIE), 00ECIeUNBaIOIINE
dbopmupoBanre (PpyHKIMOHAIBHON T'PaMOTHOCTH M COLIMAJIbHOW KOMIIETEHIIMH OOydarolInuxcs;
CHOCOOHOCTh o0yyJaromuxcs UCIIOJIb30BATh OCBOCHHBIE MEXIUCIUIUTMHAPHBIE,
MHUPOBO33PEHYECKHE 3HAHHWS W YHHUBEpCAIbHBIC y4deOHBIC JCHCTBHSI B TO3HABATEILHOW U
COLIMAJIBHON ITPAKTHKE.

B pesynprare uszydeHuss OWOJOTMM HAa YpPOBHE CpemHero ooOmero oOpa3oBaHHS Y
oOyuarormerocsi 0yayT chopMUpPOBaHbI MMO3HABATEIbHBIC YHUBEpCAJIbHbIC yueOHBbIE NEHCTBHA,
KOMMYHHUKATHBHbIE YHHBEpPCAJIIbHBIC Yy4YeOHBIE [EHCTBUS, pETYISITHBHBIE YHHBEpCAIbHBIC
yueOHbIe IeCTBUS, COBMECTHAS ICATEIBHOCTb.

MetanpeameTHble pe3yabTaTbl OCBOCHHSI MPOrpaMMBbl CPEIHEro oOIero oopazoBaHUs
JOJDKHBI OTPaXKaTh:

Osgi1aieHHe YHHBEPCAJIbLHBIMU YUeOHbIMH M03HABATEIbHBIMH 1€HCTBUSIMU:

1) 6a30BbIe JIOrHYECKHE IeHCTBHSL:

CaMOCTOSITENIbHO (pOpMyYJIMpOBaTh U aKTyaJlu3UpoOBaTh MpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCTIONIB30BaTh MPHU OCBOCHWU 3HAaHUH NPUEMBI JIOTHUECKOTO MBIIUICHUSA (aHANN3a,
CHHTE3a, CpaBHEHMS, KiacCU(UKAIMU, OOOOIIEeHHsI), PACKpPbIBATH CMBICT OHOJOTHYECKUX
MOHSTUMN (BBLIEATh UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATE CBS3H C APYTUMHU MOHATUIMH);

OTpEeAeNATh LENH JAeATEIbHOCTH, 3a7aBas HapaMeTpbl W KPUTEPUU HUX JOCTHKECHUS,
COOTHOCHTD PE3YJIbTaThl ICATEILHOCTH C TOCTABICHHBIMU 1IEIISIMU;

HCIIOJIb30BaTh OMOJIOTMYECKUE MOHATHUSA Ui OOBACHEHUS (AKTOB M SBJICHUN >KUBOU
HIPUPOABI;

CTPOUTH JIOTUYECKHE pAcCyXIeHUs (MHAYKTHBHBIC, ICIyKTHBHbBIC, IO aHAJOTHH),
BBISIBJIATh 3aKOHOMEPHOCTH M MPOTHBOPEUYHUS B PACCMATPUBAEMBIX SBICHHAX, (POPMYIHPOBATH
BBIBOJIBI M 3aKITFOUCHHS;

MPUMEHATh CXEMHO-MOJICIbHBIE CPEACTBA ISl MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOILIEHUN B M3y4aeMbIX OHMOJOTMYECKHX OOBEKTaX, a TAKKe MPOTUBOPEUMM PAa3HOTO poja,
BBISIBJICHHBIX B PA3JIMYHBIX HHPOPMAIIMOHHBIX UCTOUYHUKAX;

pa3padaThIBaTh IUIAH PEHICHUS MPOOJIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCSl MaTePUATbHBIX
U HeMaTepHUAIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHUBHI B JESTEIBHOCTb, OIICHUBATh COOTBETCTBHE PE3YJbTATOB IIEIISIM,
OILICHUBATh PUCKH MTOCIIEICTBUI NeSTEILHOCTH;

KOODAMHUPOBATh M BBINOJHATH pPa0OTy B YCIOBUSIX pPEATbHOTO, BUPTYAJbHOTO U
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBILIUIEHUE ITPH PEILICHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE IeHCTBHA:
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BJIaJICTh HaBBIKAMHU YyUEOHO-HCCIIEIOBATEIBCKON M MPOEKTHOU NEATEIFHOCTH, HABBIKAMHU
pazpeiieHusi mpobaeM, CIOCOOHOCTHIO M TOTOBHOCTBIO K CaAMOCTOSITEIbHOMY TOHCKY METO/0B
peleHHs MPAKTUYECKHX 3a/1a4, TPUMEHEHHIO Pa3IMYHbIX METOOB NIO3HAHUS;

UCTIONIB30BaTh PAa3IUYHBIC BHIBI JCSITEIBHOCTH IO TIOJYYEHHIO HOBOTO 3HAHHSA, €r0
UHTEpIIpeTaluy, MPeoOpa3oBaHUI0 U MPUMEHEHHIO B YUYE€OHBIX CUTyallUsiX, B TOM 4YHCIE MpU
CO3/IaHUU YYEOHBIX U COIIMAIIBHBIX POEKTOB;

dbopMUPOBATh HAYYHBINA THI MBIIJICHHS], BIaJACTh HAYYHOU TEPMUHOJIOTHEH, KITFOYEBBIMU
MOHSATHSIMH U METO/IaMHU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIC 3aJaud B 0Opa30BaTENbHON NEATEIBHOCTH U
JKU3HEHHBIX CUTYaIUsX;

BBISIBJISITh TMPUYMHHO-CIICJICTBEHHBIE CBS3M W aKTyaJlIM3WpPOBaTh 3a7ady, BBIIBUTATH
TUIOTE3y €€ pelIeHHs, HAaXOIWUTh AapTyMEHTHI Ui JO0Ka3aTelbCTBA CBOUX YTBEPIKICHHIA,
3aJjaBaTh MapaMeTpbl U KPUTEPUH PEIICHUS;

aHaAJU3UpPOBaTh IMOJyYCHHbIE B XOJE pELICHUS 3aJaud pPe3yJbTaTbl, KPUTHUYECKU
OLIEHUBATh UX JJOCTOBEPHOCTH, IPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCIOBUSX;

JIaBaTh OLIEHKY HOBBIM CHTYAallUsIM, OLICHUBATh IPUOOPETEHHBIH OIBIT;

OCYIIECTBIISATh IIEJICHAIIPABICHHBIN MOUCK MEpPEeHOoca CPEACTB M CIIOCOOOB JIEHCTBUS B
npoeCCUOHATIBHYIO CPELY;

yMETh TEPEHOCUTh 3HAHMWA B  I[IO3HABATENBHYI0 M  TPAKTHYECKYID  00JacTu
KHU3HENEATSITHHOCTH;

YMETbh UHTETPUPOBATH 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIIBUTATh HOBBIE WJCH, Mpeajaratb OPUTHHAIBHBIE TMOAXOABI M PEIIeHHs, CTAaBUTh
npoOJIeMbl U 3a1a49u, TOMYCKAIOIIUE albTePHATUBHBIC PEIICHHS.

3) pabora ¢ undgopmanmueii:

OpUEHTHPOBATHCS B PA3IUYHBIX MCTOYHHMKAaX HH(OpManuu (TeKcTe yd4eOHOro mocodus,
HAYYHO-TIOMYJISIPHOM JUTEepaType, OMOIOTUYECKUX CIIOBApsSX U CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax maHHBIX, B VHTepHeTe), aHATM3UPOBaTh HH(POPMALMIO PA3IWYHBIX BHJIOB U (opMm
NpeCTaBIICHUS, KPUTUIECKN OLIEHUBATD €€ TOCTOBEPHOCTh M HEMPOTHBOPEYHBOCTb;

(dbopMynHpOBaTh 3ampOCHl M TMPHUMEHSATh Pa3IHYHBIE METOABI TPH IOHCKE W OTOOpe
ouonoruueckoi nHGpopmaIm, HeoOX0IUMOM JIJIsl BHITIOJIHEHUS yUEOHbIX 3a/1a4;

npuoOpeTaTh OMBIT HCHOJIB30BAHUS HH(POPMALMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA,
COBEPIIIEHCTBOBATh KYJIBTYPY aKTUBHOTO UCTIOIH30BAHUS PA3TMUHBIX MIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMANbHYIO (OpPMY TMPEACTaBICHUS OHOJIOTHYECKON
uHpopmaruu (cxemsl, Tpaduku, JHarpaMMBbl, TaOIUIIEI, PUCYHKH U APYTOE);

UCIIOJIb30BaTh HAY4YHBI S3bIK B KauyecTBE CpEACTBAa IMpH paboTe ¢ OHOIOTHYECKOM
UHpOpPMaNUei: TPUMEHITh XUMHYECKHE, (PU3MUYECKe W MaTeMaTHYeCKHe 3HAKH M CHMBOJIBL,
dbopmynbl, abOpeBUaTypy, HOMEHKIATYpPY, HCIONb30BaTh M MPEoOpPa3OBHIBATH 3HAKOBO-
CHUMBOJIMUYECKHE CPEJICTBA HATIISAHOCTH;

BIIQ/ICTh HABBIKAMHU pACMO3HABAaHUS W 3alUThl  HHQOpMauu, WHHOPMAIMOHHON
0€3011acCHOCTH JTMYHOCTH.

OBgi1ajieHHe YHUBEPCAJIbHBIMA KOMMYHHUKATHBHBIMHU 1eHCTBUSIMMU:

1) obenne:

OCYILECTBIIATh KOMMYHHKAIIMU BO BceX cepax >KM3HU, aKTUBHO y4acTBOBATh B JTUAJIOTe
WINA JUCKYCCUU TI0 CYIIECTBY OOCYKIaeMoi TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKAa3bIBATh
CYXKICHHUs] OTHOCHTENIbHO BBIMIOJHEHHsI MpejiaraeMoil 3ajaud, YYUThIBaTh HWHTEPEChl U
COIJIACOBAHHOCTB MO3ULUI IPYTUX YYaCTHUKOB JHAJIOTa UIH JUCKYCCHH);
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pacro3HaBaThb HeEBepOalibHbIE CpeAcTBa OOLICHMS, MOHUMAaTh 3HAUYEHUE COLMAIbHBIX
3HAKOB, MPEANOCHIIIOK BOZHUKHOBEHUS! KOH(MIMKTHBIX CUTYallUl, yMETh CMAT4aTh KOH(JIUKTHI U
BECTH IIEPErOBOPHI;

BJIQ/IETh PA3IMYHBIMU CIIOCOOAMU OOIEHUS M B3aMMOJCHCTBHS, MOHUMAaTh HaMEpEHUs
JIPYTHUX JIIOJICH, MPOSBIATh YBOXKUTEIHLHOE OTHOIICHHE K COOECEIHUKY U B KOPPEKTHOH (hopme
(bopMyIUpOBaTh CBOM BO3PAKECHHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOK TOUYKY 3PEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) cCOBMeCTHAs 1esITeJIbHOCTbD:

NOHUMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIMBHIYaJbHONH pabOThHI MpHU
peleHn OMOJIOTNYEeCKON MpoOsIeMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHHUS TPYIOBBIX
¢dbopM B3auMMOAEHCTBUSI IPU pELIEHUN YueOHOW 3a1auH;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX IEHCTBHI C y4y€TOM OOIIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJIEKTHBA,

IIPUHUMATh LEIH COBMECTHOM JAEATEIbHOCTH, OPIraHW30BBIBATH M KOOPAWHUPOBATH
JIEUCTBHS IO €€ IOCTHKCHUIO: COCTABJIATH IUIAH JEWCTBHUM, PACHPENENATh POJH C Y4ETOM
MHEHHUI Y4aCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM paboThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJa U KaXKJOI'0 YYaCTHHKA KOMaHJIbl B OOLINI pe3ynbTar
10 pa3pabOTaHHBIM KPUTEPUSIM;

IpeiaraTb HOBBIE IIPOEKTHI, OLICHWBATh WAEHU C IO3ULMU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOM 3HAYNMOCTH;

OCYIIECTBIISATh TO3UTUBHOE CTPATETMYECKOE TIOBEJIEHUE B Pa3JIMUHBIX CHUTYyalMsX,
IPOSIBJIATH TBOPUECTBO U BOOOpaKeHHE, OBITh MHUIIMATUBHBIM.

Osgi1aieHHe YHHBEPCAJIbHBIMHU PEryISTHBHBIMH JCHCTBUSIMH:

1) camoopranu3amusi:

UCIIONb30BaTh OMOJIOTMYECKUE 3HAHUS MJs BBISIBICHUS NOpoOJeM M HX peIIeHUs B
KU3HEHHBIX M YU€OHBIX CUTYaIHAX;

BbIOMpATh HA OCHOBE OMOJOTMYECKHX 3HAHUM 1IEJIeBbIe U CMBICIOBBIE YCTAHOBKH B CBOMX
JENCTBUSX U TMOCTYINKaX MO OTHOWIEHUIO K >KMBOW IMPHUPOJE, CBOEMY 3/10POBBIO M 37J0POBBIO
OKPY’KaIOIIHNX;

CaMOCTOSITENIbHO OCYILECTBIIATh TO3HABATEIBHYIO AEATEIbHOCTb, BBIABIATH MPOOJIEMBI,
cTaBUTh W (GOPMYITUpOBaTh COOCTBEHHBIC 3aJaud B OOpa30BATEIBHOW NEATCIHHOCTH U
JKU3HEHHBIX CUTYaLUIX;

CaMOCTOSITENIbHO COCTABJIATh IUIAH PEUICHUs MPOOIEMbl C YUETOM UMEIOLIUXCSA PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTCHUH;

JTaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacimupsTh paMK1 y4eOHOTo MpeiMeTa Ha OCHOBE JTUYHBIX MPEANOUTEeHUN;

JieNiaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTD 3a PEIICHHE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBATH (HPOPMUPOBAHHIO ¥ TIPOSIBIICHUIO MIMPOKOH dPYIUIIMH B PAa3HBIX 00JacTAX
3HAHWH, TOCTOSTHHO TMOBBIIIATH CBOM 00pa30BaTEIbHbIN U KYJIBTYPHBIA YPOBEHD.

2) CAMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JESATEIBHOCTH, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB LIEJISM;
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BJIa/IETh HaBbIKAMH [MO3HABATEIbHON pe(IeKCUU KaK OCO3HAHUS COBEPIAEMBbIX JEUCTBUN
Y MBICIMTEJIBHBIX POLIECCOB, UX PE3YJIbTaTOB U OCHOBAHMM, NCIOIb30BATh PUEMBI peduIeKCUU
JUISL OLIEHKU CUTYalllH, BHIOOPA BEPHOTO PEILICHHUS;
YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEIICHHUS 110 UX CHIKEHUIO;
IIPUHUMATb MOTHUBBI U ApIYMEHTBI JPYTUX IIPU aHAJIN3€ PE3YJIBTATOB IEATEIbHOCTH;
3) npuHATHE ce0s1 U IPYTruX:
NpUHUMATH ce0sl, TOHMMAast CBOU HEIOCTATKU M JOCTOUHCTBA,
IPUHUMATh MOTHUBBI U ApIYMEHTHI JPYTUX IPU aHAJIU3€ PE3YJIbTaTOB JIEATEIbHOCTH;
IPU3HABaTh CBOE MPaBO U MPaBO APYTUX Ha OIINOKH;
pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C IMO3UIMH JPYroro 4eaoBeKa.
INPEAMETHBIE PE3YJIBTATbBI

[IpenMeTHbIe pe3yabTaThl OCBOEHUS coOJepkaHUs ydeOHoro mnpeamera «buonorus» Ha
yriyOoJIEHHOM YPOBHE OPMEHTHPOBAHBI Ha o0ecriedeHne MpoPuiIbHOT0 00yIeHHUsT 00yUYarOIIUXCs
Oouonoruu. OHM BKJIIOYAIOT: cHenuduueckue A OUOJIOTUM Hay4dHble 3HAHUS, YMEHHS U
crocoObl JeHCTBUH 1O OCBOEHHMIO, MHTEpHpETallMd W NpeoOpa3oBaHUIO 3HAHUM, BHIbI
JESATENIbHOCTH 1O TOJYyYEHUI0 HOBBIX 3HAHUM M HUX MPUMEHEHHMIO B Pa3IMYHBIX y4eOHBIX, a
TaKk)Ke B PEAbHBIX KU3HEHHBIX cUTyanusx. [IpeameTHble pe3ynbTaThl IPEICTaBICHBI 110 To/1aM
U3YYCHHUS.

[IpenmetHble pe3ynabTaThl OCBOCHUs yueOHoro mnpeamera «buonorus» B 10 knacce
JIOJIKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHHUI O MECTE W POJIU OMOJIOTUU B CHUCTEME €CTECTBEHHBIX HayK, B
(GOpMUPOBAHUN E€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B IO3HAHWU 3aKOHOB TMPUPOIBI U
peleHny mpodeM palroHaIbHOIO MPUPOIONOIb30BAHUS, O BKJIAIE POCCUHCKUX U 3apyOexHbIX
YU€HBIX B pa3BUTHE OUOJIOTUH;

BJIaJICHUE CHCTEMON OMOJIOTMYECKHX 3HAHHM, KOTOpas BKJIIOYAeT: OCHOBOIOJArarollne
OuoJIOTHYECKUEe TEPMHUHBI M TOHATUS (KU3Hb, KIJIETKA, OPraHU3M, MeTa0OoJIM3M, IOMEOoCTas,
caMOperyJsiius, CaMOBOCIIPOM3BEICHNE, HACIEICTBEHHOCTh, H3MEHUYUBOCTh, POCT U Pa3BUTHE),
ouonoruueckue Tteopuu (kierounas teopus T. IlIBanna, M. Illneiinena, P. Bupxosga,
XpoMOcOMHasi Teopusi HaciencTBeHHocTH T. Moprana), yuenus (H. 1. BaBuioBa — o mentpax
MHOT000pa3usi U MPOUCXOXKIEHHUS KYJIbTYPHBIX pacTeHHil), 3aKOHbI (€AMHOO0Opa3usi MOTOMKOB
NIEPBOIO MOKOJICHUS, pACIIETJICHHUs], YUCTOTHl FaMeT, HE3aBUCUMOro HacienaoBanus I'. Menaens,
TOMOJIOTUYECKUX PSIZIOB B HacleACTBeHHOM wu3MeHunBoctu H. WM. BaBuiioBa), mpuHIMIBI
(KOMIUIEMEHTapHOCTH);

BJIaJICHME OCHOBHBIMH METO/IaMH HAY4YHOTO MO3HAHMsI, UCHOJIb3YyEMBIX B OMOJIOTMYECKUX
WCCJICIOBAHMSIX )KUBBIX OOBEKTOB (OMHCAaHNE, U3MEPECHHE, HAOIIOICHUE, SKCIICPUMEHT);

YMEHHE BBIACNATh CYLIECTBEHHbIE NMPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U IYKAPHUOT,
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4ucie OakTepui, rpuboB, pacTeHUM,
JKUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB M CUCTEM OPTraHOB PACTCHUM, JKUBOTHBIX, YEIOBEKA,
IIPOLIECCOB  )KU3HENEATEIBHOCTH, NPOTEKAIOIIUX B OpraHU3Max pacTeHWH, >KUBOTHBIX U
YyeJIoBeKa, OMOJIOTMYECKUX IPOLECCOB: 0OMEHa BelecTB (MeTaboiIu3M), MpeBpalleHns SHEPTUH,
Opo’keHusi, aBTOTPOGHOr0 M TeTepoTPO(HOro TUIOB NUTAHMS, POTOCHHTE3a M XEMOCHHTE3a,
MHUTO3a, Me03a, TaMeToreHe3a, IMOpHUOreHe3a, MOCTIMOPHOHATBHOTO Pa3BUTHS, Pa3MHOKEHUS,
WHAMBUIYAJIBHOTO Ppa3BUTHUs OpraHu3Ma (OHTOr€He3a), B3aMMOJACWUCTBUS T'€HOB, IE€TEPO3HUCA,
HCKYCCTBEHHOI'0 0TOOpa;
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YMEHHE YCTAHABJIHMBATh B3aUMOCBS3H MEXIy OpPTaHOWJIAMH KJICTKH U WX (DYHKIHSIMH,
CTPOEHHEM KJIETOK Pa3HbIX TKaHEW U UX QYHKIUSMHU, MEXKYy OpraHaMu U CUCTEMaMH OPTaHOB y
pacTeHMi, >XMBOTHBIX M YEJIOBEKa M MX (YHKIUSIMH, MEKIY CHUCTEMaMH OpPraHOB M UX
GYyHKIUSAMHE, MEXAY dTanmaMu OOMEHa BEILIECTB, dTalmaMH KJIETOYHOTO IMKIA U KU3HEHHBIX
[UKJIOB OPraHu3MOB, OJTallaMd ASMOPUOHAIBHOTO PA3BUTHUSA, TEHOTUIOM U (DEHOTHIIOM,
dbeHoTunom u GakTopamu Cpeibl OOUTAHNS;

YMEHHUE BBISBIATH OTIUYUTENIbHBIE MPHU3HAKH JKUBBIX CHUCTEM, B TOM YHCIE PACTCHHIA,
KUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOIb30BaTh COOTBETCTBYIOUINE aPTYMEHTHI, OMOIOTUYECKYIO TEPMHUHOIOTHIO U
CHUMBOJIMKY JJIS I0Ka3aTeIbCTBA POACTBA OPIaHU3MOB Pa3HbIX CUCTEMATHUECKUX IPYIIIL;

YMEHHE peliaTh OWOJIOTMYECKHEe 33a7ayH, BBISABIATH HPUYMHHO-CIEJCTBEHHBIE CBS3U
MEXJy HCCIEIyeMbIMU OHOJOTMYECKMMH TNPOLECCAMU M SBICHMUSMM, J€1aTh BBIBOABI U
MIPOTHO3bI HA OCHOBAHMH IOJIYYE€HHBIX PE3yJIbTaTOB;

YMEHHUE BBINOJHATH JIAOOPATOPHBIE M MPAKTUUYECKHUE paboOThl, cOONMIOIATh MpaBUia IpU
pabote ¢ yueOHbIM U J1a00paTOPHEIM 000PYI0BAHHUEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, IMPOBEPATh HUX OSKCIEPHUMEHTAIBHBIMU CPEIICTBAMH,
dbopMynupys Leb UCCIeI0BaHus, aHATU3UPOBATh MOJIYY€HHbIE Pe3yJIbTaThl U JeJIaTh BHIBOIBI,

YMEHHE y4acTBOBaTh B y4eOHO-HCCIEeNOBaTeIbCKONH paboTe Mo OHWOJIOTHH, SKOJIOTHU U
MEIUIUHE, MPOBOANMON Ha 0a3ze MIKOJBHBIX HAYYHBIX OOILIECTB, W MYOJUYHO MPEACTABIATH
MOJTy9YECHHBIE PE3YJIbTAaThl HA YICHUYECKUX KOH(PEPEHIHIX;

YMEHHE OLIEHWBAaTh J3TUYECKUE aCIEeKThl COBPEMEHHBIX HCCJIEeIOBaHUN B o0nacTu
OMOJIOTUM W MEIUIMHBI (KJIOHUPOBaHHE, HMCKYCCTBEHHOE OIUIOJOTBOPEHHE, HalpaBlieHHOE
M3MEHEHHUE TeHOMa U CO3JjaHhe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYILIECTBIIATh OCO3HAHHBIN BbIOOp Oyaylieil mpodeccuoHanbHON AESITETbHOCTU B
oOnactu OMOJIOTUH, MEIUIMHBI, OMOTEXHOJIOIHH, BETEPUHAPUH, CEIBCKOTO X0341UCTBa, MUIIEBON
MPOMBINIJICHHOCTH, YTIyOJsTh IMO3HABATEIbHBIA HWHTEPEC, HAMpaBICHHBIH Ha OCO3HAHHBIN
BBIOOp COOTBETCTBYIOIIEH Mpodeccuu M NPOJOJDKEHHE OHOJOrMYECKOro o0pa3oBaHHA B
OpraHu3alMsIX CpeHero NpodhecCuOHaIbLHOTO U BBICIIEr0 00pa30BaHUsl.

[IpenMeTrHble pe3ynbTaThl OCBOEHUS YyuyeOHoro mnpeamera «buonorus» B 11 knacce
JTOJI’KHBI OTPaXKaTh:

c(OpPMHPOBAHHOCTH 3HAHHUI O MECTE M POJIM OMOJIOTUH B CHCTEME €CTECTBEHHBIX HAyK, B
(GbOpMUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHBI MHpa, B IO3HAHUU 3aKOHOB
MPUPOJIBI U PEUICHUH HKOJIOTMYECKUX MPOOJIeM YelOBEUeCTBa, a TaKKE B PEIICHUU BOIPOCOB
paIMoOHATBHOTO MPHUPOJIONOIL30BaHUS, U B (OPMHUPOBAHMHM IIEHHOCTHOTO OTHOIIEHHUS K
npupoze, OOIIEeCTBY, YENOBEKY, O BKJIAJ€ POCCHMCKHX M 3apyOekHbIX YuEHBIX-OHMOJIOrOB B
pa3BUTHE OMOJIOTHH;

yYMEHHE BJaJIeTh CHCTEMON OMONOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAET ONpeneNieHUs U
NOHUMaHHUE CYITHOCTH OCHOBOINOJAraroluX OHOJOTMYECKUX TEPMHUHOB M TOHATHHA (BUJ,
JKOcHcTeMa, Ouocdepa), Ouonorumueckue Teopun (dBomonuoHHas Tteopus Y. JlapBuHa,
cuHTeTHYecKass Teopus sBomtonuu), yueHus (A. H. CeBeproBa — 0 myTsSX W HampaBICHMSX
sBomtoniuu, B.. Bepranckoro — o 6uocdepe), 3akoHbl (TeHeTHUECKOTO paBHOBecus Jk. Xapau
u B. BaiinGepra, 3aponsimeBoro cxonactsa K. M. bapa), npaBuna (Munumyma HO. JIubGuxa,
HKOJIOTHUECKOM MUpaMUJIbl SHEPTHK), runoTe3sl (runore3a «mupa PHK» V. I'nnbepra);

YMEHHE BIAJETh OCHOBHBIMH METOJAaMU HAy4YyHOIO TIO3HAHMsS, MCIIONb3yEMbIMU B
OMOJIOTMUECKUX HCCIEIOBAHUSAX IKHUBBIX OOBEKTOB M SKOCUCTEM (OMMCaHUE, H3MEpEeHue,
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HaOJIr0/IeHUe, DKCIIEPHUMEHT), CIIOCOOAMH BBISBIICHHS M OLIEHKW aHTPOTIOTCHHBIX W3MEHEHHH B
HPUPOAE;

YMEHHUE BBIACTATh CYIIECTBEHHBbIE NPU3HAKU: BHUJIOB, OHOTIE€OIICHO30B, IKOCHUCTEM U
ouocdepsl, CTaOMWIN3UPYIOMIETO, MABIMXKYIIETO W Pa3pbIBAIOLIET0 €CTECTBEHHOro 0TOOpa,
QJJIONATPUYECKOT0 U CUMIIATPUUYECKOTO BUJI000pA30BAHNUS, BIUSHUSA JIBUKYIIIUX CHII 3BOJIFOLIUU
Ha IeHO(OH]| MOMYJIALUHU, IPUCIOCOOTIEHHOCTH OPraHU3MOB K cpesie OOMTaHMs, YepelOBaHUs
HaIpaBJICHUI SBOJIIOLIMHU, KPYTOBOPOTA BELIECTB U MMOTOKA SHEPTUHU B IKOCHCTEMAX;

YMEHHE YCTAaHABIMBATh B3aWMOCBS3M MEXIY IMPOIECCaMU HBOJIOIUH, BHKYIIUMHU
CHJIaMH aHTPOIOIeHe3a, KOMIIOHEHTAaMH Pa3JIMYHbIX 3KOCHUCTEM U NPHUCIIOCOOJIEHUSIMH K HUM
OpraHu3MOB;

YMEHHUE BBISBIIATH OTIUYUTENbHBIC TPU3HAKH )KUBBIX CUCTEM, MPUCIIOCOOIEHHOCTh BUIOB
K cpere oOuTaHus, aOMOTHYECKHX M OMOTHYECKUX KOMIIOHEHTOB JKOCHCTEM, B3aHMMOCBS3EH
OpPraHU3MOB B COOOIIECTBAX, AaHTPOIOT€HHBIX U3MEHEHHH B IKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHUE HUCIOJIb30BATh COOTBETCTBYIOIINE apIyMEHThI, ONOJOTHYECKYI0 TEPMUHOJIOTHIO U
CHUMBOJIMKY JUI JIOKa3aTeJIbCTBA POJICTBA OPTraHU3MOB Ppa3HBIX CUCTEMAaTHUECKUX TpYMIl,
B3aMMOCBSI3M OPraHU3MOB U Cpelbl OOMTAaHWs, €AWHCTBA YEIOBEUYECKUX pac, HEOOXOAUMOCTH
COXpaHEHMsT MHOrooOpa3usi BHJOB M SKOCHUCTEM KaK YCJIOBHUS COCYILECTBOBAaHUS HPUPOABI U
4eJI0BEYECTBA;

YMEHHE peliaTh OWOJIOTMYECKHEe 3a7ayd, BBISBIATH HPUYMHHO-CIICJCTBEHHBIC CBS3H
MEXIy HWCCIEAYEMBbIMH OHOJIOTUMECKUMHU TPOIIeCCaMH M SBICHHUSMHM, JAETaTh BBIBOJBI U
IIPOTHO3bl HA OCHOBAHUHM IOJYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBINOJHATH JIAOOPAaTOpHBIE M MpaKTHUECKUue paboThl, COONIOAATh MpaBuia MpU
pabote ¢ yueOHBIM U J1a00paTOpHEIM 000y IOBAHHEM;

YMEHHE BBIIBUraTh THUIOTE3bl, MPOBEPATh HUX SKCIEPUMEHTAIBHBIMU CPEJICTBAMH,
bopMyIHpys 1IeNTh UCCIeI0OBaHNs, aHATH3UPOBATh TIOJTYYCHHBIC PE3YIIbTAThl U JIENIaTh BHIBOJIBI,

YMEHHE y4yacTBOBaTh B y4eOHO-HCCIEN0BaTeIbCKONH padoTe 1Mo OWOJIOTMH, 3KOJIOTMU U
MEIUIUHE, MPOBOAMMON Ha 0a3ze HIKOJBHBIX HAYYHBIX OOLIECTB, W MyOJIMYHO MPENCTABIATH
MOJTy9YCHHBIC PE3YJIbTAaThl HA YICHUYECKUX KOH(PEPEHIHIX;

YMEHHE OIICHWBATh THUIOTE3bl W TEOPHUH O TMPOUCXOKIACHUW JKU3HHU, YEJOBEKa |
YeJIOBEYECKHX pac, O MPHUUYMHAX, MOCIEACTBUAX M CIOCO0AaX MHPEeAOTBPALIEHUs II00aIbHBIX
W3MEHEHUH B buocdepe;

yYMEHHUE OCYIIECTBISATh OCO3HAHHBIN BBIOOP Oyaymiel mpopecCHoOHAIbHON AeATEILHOCTH B
o0mactd  OMOJOrMM, SKOJOTUH, IPHUPOJOINONIB30BaHMS, MEIUIHMHbI, OHOTEXHOJOIHH,
IICUXOJIOTHH, BETEPUHAPHM, CEIBCKOTO XO34HWCTBAa, MUILEBOM MPOMBIIUIEHHOCTH, YIIyOIsTh
NO3HABATEJIbHBI WHTEPEC, HANpPaBICHHBI Ha OCO3HAHHBIM BBHIOOP COOTBETCTBYIOIIEH
npodeccun U MPOJODKEHHE OMOJOrMYecKOro o0pa3oBaHMs B OpraHM3alUsX CpPEIHEro
npo¢eCCHOHATIBHOTO U BBICILIET0 00pa30BaHuUsl.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC
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Kouan4yecTBo yacos JJIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne i/ Konrpoabunie IIpakTHueckue
NpOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypesr
1 buonorusa kak Hayka
2 JKuBble cUCTEMBI U UX U3YUYCHHE
3 Buonorus kineTku 0.5
4 XUMHYECKash OpraHu3aIus KICTKH 10 1
5 Ctpoenue u GyHKIIUU KICTKH 8
6 OOMeH BeIIEeCTB U NMPEBPAICHUE SHEPTUH B 9 1
KIIETKE
7 HaCJIe,I[CTBeHIfaH uHbopManus u 9 1 05
peanuzanus e€ B KJIETKE
JKu3HEHHBIN LUK KISTKU 6 1
9 Crpoenue 1 pyHKIIMN OpraHU3MOB 17 1 1.5
10 Pa3zmHoxeHue 1 pa3BUTHE OPraHU3MOB 8 1.5
1 ['eneTnka — Hayka 0 HacJeICTBEHHOCTH U 5 05
W3MEHYUBOCTH OPTraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6
14 I'eneTuka yenmoBeka 3 1 0.5
15 Cenekiusi OpraHM3MOB 4 1
16 buoTtexHonorHs ¥ CUHTETUYECKAsE OHMOTOTHUS 4 1
17 PesepBHOE Bpems 1



OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

36

13
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11 KJIACC
KosmnuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/m Kontponbnbsie IlpakTnyeckue
MpOrpaMMbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI pecypes:
1 3apoxIeHue U Pa3BUTHE IBOTIOIIMOHHBIX 4
MIPEJICTABICHUIA B OMOJIOTUU
2 Mukpo3Boironus 1 €€ pe3yabTaThl 14 2
3 MaxpodBOIIOIHS U €€ Pe3yITbTaThI 6
4 [TpoucxoxaeHue U pa3BUTHE )KU3HU HA 15 15
3emiie
5 [TpoucxoxaeHue YeaoBeKa — aHTPOITOTCHE3 10 1
DKOJIOTUsl — HayKa 0 B3aUMOOTHOILICHHUSX
6 OpPraHU3MOB U HAJOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karoleu cpeaoi
7 OpranusMmsl 1 cpesia OOUTaHUS 1.5
8 DKOJ0rHUs BUAOB U MOMYJIALUN 0.5
9 DKouorust coo0IIecTB. DKOIOTHUECKUE 12 05
CHCTEMBI
10 buocdepa — rmobanbHas skocucTema
11 UYenoBek u OKpysKarolas cpena
12 PesepBHOoe Bpems
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5



IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

38

KoanyecTBo 4acoB

Bcero

KonTposbHubie
padoThI

IIpakTn4yeckue
padoThI

Jara
U3ydeHusl

JJIeKTPOHHbBIE
uudposbie
oOpa3oBaTeJibHbIE

pecypcbl

Buonorus xak KOMIIJIEKCHAs HAyKa U KaK
4acTb COBPEMEHHOTO 00I1eCcTBa

JKuBnle cCTEMBI M MX CBOMCTBA
YpoBHEBas opraHu3anys KUBbIX CUCTEM
Hctopus OTKPBITHS U U3YyUEHHS KIIETKU.
Kiterounas teopus

MeTo/1bl MOJIEKYISIPHOM U KJIETOYHOH
ouonorun. [Ipakruyeckas padora
«3yueHne MEeTo/I0B KIETOYHOW OMOJIOTHI
(xpomarorpadusi, snexTpodopes,
muddepeHnuanbHoe eHTpudyrupoBaHue,
[T1IP)»

XHWMHUYECKUI COCTAB KJIETKU

MI/IHepaJ'II)HI)Ie BCIICCTBA KIICTKH, UX
ouojoruyeckas POJIb

Opranuyeckue BelecTBa KJIETKH — OEIKH.

JlaboparopHnas pabota «O0HapY)KeHHE
OEJIKOB C IIOMOIIBI0 KaUYeCTBEHHBIX
peaxkuuiny

0.5

0.5

CBoiicTBa, KIaccupuKanys u GyHKIUU
0enkoB




OpFaHI/I‘IeCKI/Ie BCIICCTBA KIICTKH —
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10
YTJIEBOBI

1 Opranudeckue BeIecTBa KJIeTKH —

JUIHBI
Hyxkneunossie kucnorsl. [JHK u PHK.

12 JlabopaTtopnas pabota «HccnenoBanue 05
HYKJIEMHOBBIX KUCJIOT, BBIJICICHHBIX U3
KJIETOK Pa3JIUYHbIX OPraHU3MOBY»

13 Crpoenue u pynkuuu AT®. [Ipyrue
nykneosuarpudocparer (HTD)

14 CexsenupoBanue JTHK. MeTo bt
T€HOMHKH, TPAHCKPUIITOMUKH, IPOTEOMUKH

15 MeTob1 CTPYKTYpHOIM OHONIOTHH

16 Tuns! knetok. [Ipokapuornueckas kieTka
CTtpoeHue 3yKapuOTHUECKOH KIIETKH.

17 ITpakTuyeckas padora «V3ydyeHnue cBoicTB 0.5
KJIETOYHOM MeMOpaHbD»

18 [ToBepXHOCTHBIN annapar KJIETKH
OnHoMeMOpaHHBIE OPraHOUABI KIIETKH.

19 [TpakTuyeckas padora «M3yueHue 05
JBYDKEHUS IMTOTLIA3MBI B PACTUTEIIBHBIX
KJIETKax»

[TomyaBTOHOMHBIE OPTaHOU/IbI KIICTKH:

20 MUTOXOH/IPHUH, TUIacTH L. JlabopaTtopHas 05
pabota «HMccnenoBanue miuazMonnsa u '
JeTIa3MOIM3a B PACTUTEIbHBIX KIETKaX»

21 HememOpaHHbIE OpraHOHIBI KJIETKH

22 Crpoenue u pyHKIUHU Apa



23

24

CpaBHUTENbHAS XapaKTEPUCTHKA KJIETOK
sykapuoT. JlaboparopHas pabota
«3yueHne CTpOeHHS KIETOK Pa3IuyHbIX
OpPraHu3MOBY»

AccuMUISIIMS U JUCCUMWIALIUS — JIBE
CTOpOHBI MeTabonmmu3Ma. Turel oOMeHa
BemiecTB. JlabopaTopHas pabora
«M3ydyeHne kaTaIuTU4ECKON aKTUBHOCTHU
(bepMeHTOB (Ha MpUMepe aMuIIa3bl WK
KaTaJasbl)»

40

0.5

25

26
27

DepMEHTaTUBHBIN XapaKTep peakLui
KJIETOYHOTO MeTabonu3Mma. JlabopaTopHas
pabora «3yduenue ¢hepMeHTAaTUBHOTO
pacileruieHust IepoKcHia BOJ0poa B
PACTUTENBHBIX U )KUBOTHBIX KIJIETKAX)
benku-akTuBaTOpH! U OCIKU-UHTUOUTOPEI

ABTOTpOQHBIN TUIT 0OMEHA BEIIECTB

0.5

28

29

30

31

dorocunTe’

XemocunTes. JlabopaTtopHas pabota
«CpaBHeHHe TporeccoB (poToCHHTE3a U
XEMOCHHTE3a»

AnHa’poOHBIE OpraHu3Mbl. Buasl OposkeHuUs.
JlaGopatopHnas paborta «CpaBHEeHUE
MPOLIECCOB OPOXKEHHS U IBIXAHUS)

AspoOHBIE OpraHU3MBbI. JTaITbl
HEPreTHUECKOro 0OMeHa

0.5

32

DHeprusi MEMOPaHHOTO TPaIHeHTa
npoTtoHoB. CunTe3 AT®: pabora




npoToHHON AT®-cuHTa3bI
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33 Peakiuu MmaTpu4HOTO CHHTE3a 1
34 Tpanckpunius — Marpuussiii cuare3 PHK 1
35 Tpascasaus u e€ dTanbl 1
36 Konnposanue amunokucior. Pons 1
pudocomM B OmocuHTe3€e Oenka
37 Opranuszaius TeHoOMa Yy IPOKapuoT U 1
3yKapuoT
38 MounekynsipHble MEXaHU3MBbI SKCIIPECCUH 1
T€HOB y SYKapHOT
Bupycbl — HeKJIeTOYHbIE (POPMBI KUZHU U
39 oOnuraTHsle napasuTsl. [IpakTnueckas 1 0.5
pabota «CoziaHue MOJIeNId BUpYCa»
40 BupycHsle 3a005eBaHus yenoBeka, 1
KUBOTHBIX, PACTCHUI
41 HanorexHonoruu B OMOJI0OrUU U MEIUIIMHE
42 JKu3HeHHBIN UK KIETKU
43 Martpuunsiii cuates JJHK
Xpomocomsl. JlaboparopHasi pabota
44 «HM3ydyeHre XxpoMOCOM Ha TOTOBBIX 1 0.5
MHUKpOIpenapaTax»
45 JleneHnue KIETKH — MHTO3 1
Tumne! k1etok. Kapnokunes v IUTOKUHES.
46 JlabopaTtopnas pabota «Habmronenue 1 05
MHUTO3a B KJIETKaX KOHYHMKA KOpEIIKa JTyKa
(Ha roTOBBIX MUKpOIIpenapaTax)»
47 Perynsanms »kM3HEHHOTO IUKJIA KIIETOK 1
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48 OpraHu3M Kak eIMHOE 11eJI0€

49 Txanu pacrenuii. JlabopaTopHas pabora 05
«M3ydeHne TkaHeH pacTeHUI» '
TxaHu ’KMBOTHBIX U YEJIOBEKA.

50 Jlaboparopuas padota «/3y4ueHue TkaHen 0.5
’KUBOTHBIX»
Opranbl. Cuctemsl opraHos. JlabopartopHas

51 pabota «M3yueHne opraHoB I[BETKOBOTO 0.5
pacTeHus»

52 Omnopa Tena opraHu3MoB

53 JIBI>KEHHE OPTaHN3MOB

54 IIutanue opraHu3MoB

55 [TuTaHnre TO3BOHOYHBIX KUBOTHBIX.
[TumeBapuTenbHas cHCTEMA YeJIOBEKa

56 JIpIXaHue OpraHu3MoB

57 JIpIXaHue MO3BOHOYHBIX )KUBOTHBIX U
YeJIoBeKa

58 TpancmopT BemecTB y opraHu3MoB

59 KpoBeHocHas cucTtemMa Mo3BOHOUHBIX
’KMBOTHBIX U YEJIOBEKA

60 Brienenne y opraHuzMoB

61 3ammra y OpraHu3MoB

62 NMMyHHast cucTeMa 4enoBeka

63 PazapaxuMocTb 1 perymnsnus y
OpPTraHU3MOB

64 ['ymopanbHast peryasius U SHIOKpUHHAs

CHUCTEMA )KHMBOTHBIX M YCJIOBCKA



65
66

CDOpMLI Pa3MHOKCHUA OPIraHU3MOB

[TonoBoe pa3zMHOXeHHUE
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67

Meiio3s

68

I'amerorenes. O6pa3oBaHue U pa3BUTHE
NOJIOBBIX KJIeToK. JlabopaTopHas paboTa
«W3ydenue cTpoeHHs MOJOBBIX KJIETOK Ha
TOTOBBIX MUKpOIpenapaTax»»

0.5

69

70

71

WNHnnBunyansHOE pa3BUTUE OPraHU3MOB —
OHTOI'CHE3

3akiagKa OpraHoB U TKaHEH U3
3ap0,IIBIH_IeBBIX JIUCTKOB

Poct u pa3BuTHE KHUBOTHBIX.
Jlaboparopnas paboTa «BrisiBicHHE
MIPU3HAKOB CXOJICTBA 3aPOIbIIICH
IIO3BOHOYHBIX KUBOTHBIX»

0.5

72

73

Pa3MmHOX€EHME U pa3BUTHE PACTEHUI.
Jlaboparopunas pabota «CTpoeHHEe OpraHoB
Pa3MHOKEHHUS BBICILIUX PACTCHUID)

I/ICTOpI/IH CTAHOBJICHHA U PA3BUTUSA
ICHCTUKH KaK HAyKH

0.5

74

OCHOBHBIE ITOHITUSI U CUMBOJILI T€HETHUKH.
JlabopaTtopHnast pabota «JIpo3odwuia kak
00BEKT TCHETUUECKUX HUCCIICIOBAHUID

0.5

75

3aKOHOMEPHOCTH HACIEAOBaHUS
npu3HaKoB. MoHOruOpuHOE
ckpemuBanue. [Ipaktuueckas padota
"N3y4yeHue pe3ynbTaToB MOHOTHOPUIHOTO
CKpenIMBaHus y Apo30¢uisr"

0.5



I_II/ITOJ'IOFI/I‘ICCKI/IG OCHOBBI MOHOFHGpI/I,I[HOFO
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76 1
CKpEIIMBAHUS

77 AHanmzupytoiee ckpeuuBanue. Hermomnnoe 1
JTOMUHUPOBAHHE
JlurnOpuHOe CKpEIIUBaHUE.

78 [IpakTrueckas padota «M3ydenue 1 05
PE3yNbTAaTOB TUTHOPUAHOTO CKPEIIMBaHUS '
y Ap030(hUITBI)

79 [{utonoruyeckrue OCHOBBI TUTHOPUTHOTO 1
CKPCIINBAHUS

80 CuensieHHOE Haclie/IOBaHUE TPU3HAKOB 1

81 XpOMOCOMHasI TEOPHS HACJIEICTBEHHOCTH 1

82 I'enernka momna 1

83 I'eHOTHIT KaK 1IEJIOCTHAS CUCTEMA 1

84 I'eHeTMYECKUI KOHTPOIIb Pa3BUTHS 1
pacTeHHIA, KHBOTHBIX U YEJIOBEKa

85 M3MeHUYnBOCTH MTPU3HAKOB. Buibl 1
W3MEHYHUBOCTH

86 MoaudukanroHHass K3MEHYUBOCTh 1
BapuannoHHBIH psii 1 BapUallMOHHAS
KkpuBasi. JlaboparopHas paboTa

87 «HccnenoBanue 3akOHOMEPHOCTEN 1 05
MOAN(UKAIIMOHHONW W3MEHUYHBOCTH. '
[TocTpoenne BapuallMOHHOTO psiia U
BapHaIllMOHHON KPUBON»

88 I'enoTunuueckas N3MEHYMBOCTD. 1

KoMOunaTuBHAast N3MEHYHUBOCTE




89

90

91

92

MyTtannoHHast U3MEHYUBOCTD.
[TpakTuyeckas pabora «MyTtanuu y
po30( Ikl (Ha TOTOBBIX
MUKpOIIpenaparax)»

3aKOHOMepHOCTI/I MYTAIIMOHHOI'O ITpoIIECCa.
ONUreHEeTHUKA U SIIUTSHOMUKA

I'eneTtuka yenoBeka. [IpakTudeckas padbora
«CocraBiieHUE 1 aHAJIU3 POJIOCTOBHON»

MeTtoapl METUIIMHCKOW T€HETUKHA
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0.5

0.5

93

94

95

96

97

98

99

3HayeHNEe MEIUIIMHCKONU TEHETUKU B
MPEIOTBPALICHUN U JICUEHHUH ICHETUIECKUX
3a00JIeBaHUI YEI0BEKA

OcCHOBHBIE TIOHATHUS CEJIECKIIHH.
JlabopaTtopHnas pabota «3yueHnue copToB
KYyJIbTYPHBIX PACTEHHI U TIOPOJI JOMAIITHUX
KUBOTHBIX»

MeToapl CeNeKIIMOHHOM paboTHI.
JlabopaTtopHnas pabota «3yuenne MeTo10B
CEJIEKIIMH PACTCHUI»

JIOCTHXKEHUS CEJIEKIIUU PACTEHUH U
KUBOTHBIX. [IpakTHueckas padbota
«ITpuBHBKa pacTeHUI

CoxpaHeHue, U3y4eHHe U HCIIOb30BaHHE
TeHETHYECKUX PECYpCOB

buoTtexHonorus kak Hayka u oTpacib
npousBojcTBa. [Ipaktuyeckas pabora
«M3ydyenne 06beKTOB OMOTEXHOIOTUID)

OCHOBHBIE HaIlPaBJICHUS! CHHTETUYECKOM

0.5

0.5

0.5



46

Oounosorun
100 XpOMOCOMHAs U TeHHAsI HH)KCHEPHS 1
101 MenunuHcke OUOTEXHOIOTUN
Pesepsnelii ypok. [IoBTOpenue,
102 . 1
000011eHre, cucTeMaTH3alys 3HAaHHUH
OBIIEE KOJIMYECTBO YACOB I1O 102 135

ITPOTPAMME
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11 KJIACC
KosmuecTBo yacos DJIEeKTPOHHbIE
Ne ara u@poBbIe
w/n Tema ypoka Beero Kontpoasnubie IIpakTnyeckue ile.yqeﬂml 26[()1;I;onaTenbﬂme
padoThI padoThbI pecypes:
1 OpomonmonHas Teopus Y. lapsuna 1
5 JIBYOKyIIIME CHITIBI ABOJIIOIIMU BUAOB 110 Y. 1
Hapsuny
3 Bbopr6a 3a cymecTBoBaHue, €CTECTBEHHBIIN 1
1 UCKYCCTBEHHBII 0TOOP
4 DopMUPOBAHUE CUHTETUUYECKON TEOPUH 1
IBOJIIOLIMH
5 Dranbl HBOIIOIMOHHOTO Mpoliecca: 1
MHUKPO3BOIIOLHUS U MAKPOIBOIIOLIUS
6 [Tonmynsiuss — sneMeHTapHas eIMHUIA 1
IBOJIIOLIMH
3aKOH reHETUYECKOro paBHOBecus JIk.
7 Xapau, B. BaiinOepra. JlabopaTopnas 1 05
pabota «BpIsiBIeHNE H3MEHUUBOCTH Y '
ocobeil 0IHOTO BUAA»
8 DnemeHTapHbIe (DaKTOPHI IBOJOLUN 1
9 D¢ ekt ocnoBarenst. dpdexr 1
OYTBLJIOYHOTO TOPJIBILIKA
10 Murpauuu. 30501 nomysisiui: 1
reorpaduyeckasi, OnoJIOruIecKas
1 EcrtecTBeHHBIN 0TOOP — HANPABISAIONIUN 1

(baxTop BONIOLUHU



12

13

14

[TonoBoii oT6Op

[Ipucnoco0aeHHOCTh OPraHU3MOB Kak
Pe3yNIbTaT MUKPOIBOIIOIIH.
JlabopaTtopHas paborta «3yueHue
apoMop(}o30B U AMOANANTALNHN Y
pacTeHUN U KUBOTHBIX»

[Ipumeps! npucnocobIeHN Y OpraHu3MOB:

Mopdosioruaeckue, GU3H0IOTHIECKUE,
OMOXMMHYECKHE, TTOBEIEHYECKUE.
JlaboparopHas pabota «IIpucnocobnenus
OpPraHU3MOB U UX OTHOCUTENIbHAS
11eecoo0pa3HOCTh

48

0.5

0.5

15

16

Bupn, ero kpurepuu U CTpyKTypa.
JIaboparopHas pabota «CpaBHEHUE BUJIOB
110 MOP(OJIOTHYECKOMY KPUTEPHUIO»

CrpykTypa Buaa

0.5

17

18

19

20

21

22

BunooOpa3oBanue kak pe3ynbTar
MHUKPO3BOITIOLUN

CBs13b MUKPO3BOJIIOLIMH U STTUIEMUOJIOTUU
Maxkpossontouus. [laneonronornyeckue
MCTOABI U3YYCHUA 3BOJIIOIUN
buoreorpadudeckue MeToabl U3YICHUS

9BOJJIOIHNHA

DOMOpPHOIOrHYECKHUEe U CPaBHUTEIBHO-
Mopdororuueckre MeToIbl U3y4eHHs
9BOJIIOLIMH

MonekynsapHO-T€HETUYECKUE,
OMOXMMHUYECKHE U MAaTEeMaTUYECKUE



MCTOJbI U3YUCHHA 3BOJIIOIINHU

49

23 OO6mre 3aKOHOMEPHOCTH IBOJIOIUN
24 AnantuBHas paguanus. HepaBHOMepHOCTh
TEMIIOB BOJIOIIUU
o5 HayuHnble runotesbl NporCcX0KIeHUS
KU3HU Ha 3emJie
26 JloHayuHbIe MPeICTABICHUS O 3aPOXKICHUU
KU3HU
97 OCHOBHBIE ITaIbl HEOPTaHUIECKOU
IBOJTIOTIAH
28 ['unoTessl 3apoXxKaCHUS KUZHA
HcTopust 3eMau 1 METO/IBI €€ N3YUCHHS.
29 JlabopaTopHas pabota «3ydenue u 05
OIMCaHNE UCKOTTAEMBIX OCTaTKOB JIPEBHHX
OpPTraHU3MOB»
30 HauanbHbie oTars! opraHun4eckoin
IBOJTIOTIAH
31 OBOIIOLUS DYKapUOT
OcCHOBHBIE 3TaIlbl 3BOITIOIUN
39 pacturensHOro Mupa. [IpakTudeckas 05
pabora «3yuenne ocoOeHHOCTEH '
CTPOCHHSI PACTCHHIA Pa3HBIX OTIEIIOB
33 OCHOBHBIE 3TaIlbl BOITIOIUH KUBOTHOTO
MHUpa
DBOIOIUS )KUBOTHBIX. [IpakTryeckas
34 pabora «/3ydeHne ocoOeHHOCTEH 0.5

CTPOCHUSA TO3BOHOYHBIX JXUBOTHBIX»




PazBuTue xu3Hu Ha 3eMJie 10 HpaM U

50

35
nepuogam

36 MaccoBble BBIMUPAHUSI — IKOJIOTUYECKUE
KPHU3HUCHI MPOLLIOTO

37 CoBpeMeHHBIH 3KOJOTUYECKHUI KpU3HC, €ro
0COOEHHOCTH

38 CoBpeMeHHas cucTeMa OpraHu4ecKoro
MUpa

39 OcCHOBHBIE CHCTEMaTUYECKHE TPYIIIBI
OpTraHHU3MOB

40 AHTpOIOJIOrusi — HayKa O YeJIOBEKe

41 PazButue npencrasnenuit o
IIPOUCXOXKACHUN YeJIOBEKa
Mecro yenoBeka B cUCTEME
opranuyeckoro mupa. JJaboparopnas

42 pabota «M3yueHue ocoOeHHOCTEN 0.5
CTPOCHHSI CKelleTa YeJIOBEeKa, CBSI3aHHBIX C
MPSIMOXOXKICHUEM)

43 JIBOKYIIHME CUITBI aHTPOTIOTEHE3a

44 CooTHolieHrne OMOIOTHYECKUX U
COLIMANIBHBIX (DAKTOPOB B aHTPOTIOTEHE3E

45 OCHOBHBIE CTaJIM1 AHTPOTIOTEHE3a

46 [Taneorenerrka 1 najaeoreHOMUKa

47 DBOJIIOLIUS COBPEMEHHOTO YeJIOBEKA
UYenoseueckue pacel. [Ipaktrnueckas

48 pabota «/3ydueHne HKOIOrHIeCKux 0.5

aJanTalyi 4eIoBEKa
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49 1
AHTPOIOJIOTHH

50 3apoKIeHUE U PA3BUTHE KOOI 1
Mertoap! akonoruu. Jlabopatopnas padora

o1 «M3ydyenne METO0B IKOJIOTHYECKUX 1 0.5
HCCIIEA0BAHUIN

59 3HaueHne YKOJIOTMYECKUX 3HAHUN I 1
YeJI0BeKa

53 DKosornueckue GaKkTopsl 1
AbuoTtnueckue akropsl. CBET Kak

54 skosiormueckuii akrop. JlabopaTopHas 1 05
pabota «BplIsiBIIeHHE TPUCTTOCOOICHUI '
OpPraHMU3MOB K BIIUSIHUIO CBETa»
Abuornueckue paxktopsl. Temneparypa
KaK 3KOJIOTUYECKHH (akTop.

55 JlabopaTtopHas pabota «BrisiBiieHHE 1 0.5
MPUCTIOCOOICHNH OPTaHNU3MOB K BITHSTHHIO
TEMIIEPATYPbI»
AbuoTtnueckue hakTopsl. BiakHOCTB Kak

56 sKosoruueckuit gpaxrop. JlaboparopHas 1 05
pabota « AHATOMHUYECKHE OCOOEHHOCTH '
pacTeHuii U3 pa3HbIX MECT OOUTAHUD»

57 Cpenpl oOuTaHMsI OPraHu3MOB 1

58 buonornueckue puTMbl 1

59 XKuzHeHHble pOpMBI OPraHU3MOB 1

60 buotnyeckue pakTops 1

61 3HaueHue OMOTHYECKHUX B3aUMOICHCTBHIA 1

JUTSI CYIIIECTBOBAHUS OPTAHU3MOB B CPEJIC
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oOuTaHus

62 DKOJIOTHYECKHE XapaKTePUCTUKU 1
MOMYJISIIUH
OCHOBHbBIE TIOKA3aTEJIN MOMYJISIIH:

63 YHCJICHHOCTD, INIOTHOCTh, BO3PACTHAS U 1
I0JIOBAsi CTPYKTypa
OCHOBHBIE TIOKA3aTEJIH OIS IIH:

64 POKIAEMOCTh, IPUPOCT, TEMII POCTA, 1
CMEpPTHOCTh, MUTPALIUU

65 DKoJslorn4eckas CTpyKTypa HOIMYJISIUH

66 JInHaMUKa MONYJISIIAN U €€ PeryIisiius

67 KpuBsle pocTa 4nCI€HHOCTH MOMYIISALNH. 1
Kpussie BIKUBaHMS
DKoJIOTHYeCKas HUIIIA BH/A.

68 JlabopaTopHas padora «IIpucnocobenns 1 0.5
CeMsIH PAaCTCHUH K PACCEIICHUIO»

69 Bup xak cucrema nomynsnuit 1

70 3aKOHOMEPHOCTH MOBEICHHUS U MUTPALIUil 1
KUBOTHBIX

71 Co00111€CTBO OpraHU3MOB — OHOIIEHO3

72 DKocucTema Kak OTKpbITasi cUcTeMa

73 KpyroBopot BelecTB 1 MOTOK SHEPTUU B 1
HKOCUCTEME

74 OcHOBHBIE TIOKa3aTENIN IKOCUCTEMBI 1

75 DKOJIOTUUECKUE TUPAMUIBI 1

76 N3menenuns cooOIIecTB — CyKIIECCHH 1

77 [IpupoaHbie 3KOCUCTEMBL. DKOCUCTEMBI 1
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[Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI
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8 TYHJp, JIECOB, CTEMEH, TyCThIHb

79 AHTpONIOreHHBIE IKOCUCTEMBI

80 VYpb6oskocucremsl. [IpakTrueckas padboTta 05
«M3ydenue u onucanue ypooIKOCUCTEMBD '
3akoHOMEPHOCTH (DOPMUPOBAHUS

81 OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB B
HKOCHUCTEMAX
MexaHu3Mbl BO3IEUCTBUS 3arpsI3HCHUN

82 pa3HBIX TUIIOB HA CyOOPTraHU3MEHHOM,
OpPraHU3MEHHOM, MOMYJIALIUOHHOM U
KOCUCTEMHOM YPOBHSX

83 buocdepa — olbmiernanerapHas 060104Ka
3emuu

84 Yuenue B. U. Bepnanckoro o 6uochepe

85 3aKOHOMEPHOCTH CYLIECTBOBAHHUS
o6uochepsl

86 Kpyrosoports! BelecTs u
OMOTeOXUMHUYECKUE LIUKITBI

87 3oHanbHOCTH OMOCchepsl. OCHOBHBIE
OMOMBI CyIIN

88 YcroitunBocTh OMOCheps

89 DKOJIOTHYECKHUE KPU3HUCHI U UX IPUUHHBI

90 Bo3zaeiicTBue yenoseka Ha Ouochepy

01 AHTpPOIIOreHHOE BO3/IEHCTBUE HA

pPacTUTENbHBIA U )KUBOTHBIN MU
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92 OxpaHa mpupoIbl

93 OCHOBHBIE TPUHIUITBI YCTONYMBOTO
Pa3BUTHUS YEIIOBEUYECTBA U IPUPO/IBI
PanmonansHoe MpUpOAOIIONBE30BaHNE U

94 COXpaHEHHE OHOIOTHYECKOTO
pazHooOpasus 3emiin

95 O6o006mienne o TemMe «MUKPOIBOIIOHS U
€€ pe3yabpTaTb»

96 O6061eHue o Teme « Makpo3BOTIOIUS U
€€ pe3yapTaTb»

97 O6o06menue no Teme «IIpoucxoxaenue u
pa3BUTHE )KU3HU HA 3eMIIe»

98 O6o06menue no Teme «IIpoucxoxaenne
YelI0OBEKa — aHTPOIIOTEHE3»

99 O60061eHne o TeMe «DKOJIOTUSI — HayKa O
B3aMMOOTHOIICHHUSIX OPTaHU3MOBY

100 O606m1eHne o Teme «OpraHu3Mbl ¥ cpea
oOuTaHus»

101 O0006111eH1E IO TEME « DKOJIOTHUS BUIIOB U
TIOITYJIS LAY

102 O600menue o reme «buocdepa —

rio0anbHas YKOCHCTEMA»

OBIIEE KOJIMYECTBO YACOB I10
I[MTPOT'PAMME
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ITPOBEPAEMBIE HA EI'9 ITIO BUOJIOTUU TPEBOBAHUA K PE3YJIBTATAM
OCBOEHUA OCHOBHOH OBPA30BATEJBHOM MPOI'PAMMBI CPEJTHEI'O
OBIIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TPeOOBaHUS K NMPeIMETHBIM Pe3yJIbTaTaM OCBOEHHUS
NpOBePSIEMOr0 OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CpeHero 001Iero
TpeOoBaHUs o0pa3zoBaHus

CdopmupoBaHHOCTH 3HAHUN O MECTe U POJM OUOJIOTUU B CHCTEME
€CTECTBEHHBIX HayK, B (dhopmupoBaHUH COBPEMEHHOM
€CTECTBEHHOHAYYHOM KapTUHBI MHPA, B TO3HAHUU 3aKOHOB MPUPOJIBI U
pELIeHNH )KM3HEHHO BaXXHBIX COLUAIbHO-3TUYECKUX, IKOHOMUYECKUX,
HKOJIOTMYECKUX MPOOIEM YeTIOBEUECTBA, a TAKXKE B PEIICHUH BOIPOCOB
paIoHaIBHOTO MIPUPOIONOIB30BaHuUs, B GOPMUPOBAHUN [IEHHOCTHOTO
OTHOUIEHUS K IPHUPOJE, OOIIECTBY, YETOBEKY; O BKJIaJIe POCCUMCKUX U

3apyOexKHBIX YIEHBIX — OMOJIOTOB B pa3BUTHE OUOIOTHH

Bnagenue cucremoil 3HaHMM 00 OCHOBHBIX METOAAaX HAy4YHOI'O
MO3HAHMS, UCTOJIb3YEMBbIX B OHMOJIIOTMYECKUX HCCIICTOBAHMIX >KHUBBIX
OOBEKTOB M OJKOCHUCTEM (OMUCaHWE, W3MEpeHHue, MPOBEACHUE
HaOMIOZIeHUH); crmocoO0aMy BBISIBJICHUSI W OILIGHKH AHTPOIOTEHHBIX
W3MEHEHUH B IIPUPOJE.

2 YMeHHUe BBIIBUTaTh THIIOTE3bI, MPOBEPSITh MX SKCIEPUMEHTAILHBIMH
cpenctBamMu, (OpMynHpys LeJdb HCCIEIOBaHUS, aHaJIU3UPOBATH
MOJTy4YEHHBIE PE3YJIbTAThl U 1€NaTh BHIBOIBI.

BrisiBieHHE 3aBUCUMOCTH  MEXIY HCCICIyeMBIMH BEIMYUHAMH,
00BsICHEHHE MOJTYYEHHBIX PE3yIbTaTOB U POPMYITUPOBAHUE BHIBOJIOB C

HCIOJIb30BAHHUEM HAYYHBIX HOHHTHﬁ, TCOpI/Iﬁ M 3aKOHOB

YMeHue BiIajeTh CUCTEMOW OHWOJOTMYECKHX 3HAHUM, KoTopas
BKJTFOYAET: OCHOBOIIOJIATAIOIINE OWOJIOrMYECKHe TEPMHUHBI W TTOHATHUS
(>Ku3HB, KJIETKA, TKaHb, OPraH, OPraHW3M, BHJI, TIOMYJISIINS, YKOCUCTEMA,
Ouorieno3, 6mocdepa; MerabonHM3M, TOMEOCTa3, KICTOYHBIH WMMYHHUTET,
OuocuHTe3 Oenka, OWONOMMMEPHI, JUCKPETHOCTb, CAMOPETYJIALMS,
CaMOBOCIPOU3BE/ICHHE, HACJIe/ICTBEHHOCTb, W3MEHYUBOCTbD,
SHEPro3aBUCUMOCTb, POCT U Pa3BUTHE);

Ouonornuyeckue Teopuu: KietouyHas teopuss T. IlIBanna, M.
[lnetinena, P. BupxoBa; KJIOHalIbHO-CENEKTUBHOrO MMMyHUTera [I.
Opnux, .M. MeuHnkoBa, XpOMOCOMHasi TEOPUSI HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apopsimieBoro cxoictsa K. bapa, sBoonmoHHas

teopusas Y. JlapBuHa, CHUHTETHYECKas TEOPHUSl IBOIIOLMHU, TEOPUS
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anTporiorere3a Y. JlapsunHa; Teopusi OmoreorieHo3a B.H. Cykauépa;
yuenue H.W. BaBuioBa o 1mieHTpax MHOT000pa3usi U MPOUCXOKICHHUS
KyJIbTypHBIX pactenuid, yudenue A.H. CeBepmoBa o mnyTsix u
HaIpaBJIeHUAX dBoJrOINH, yaeHue B.U. Bepnanckoro — o Ouocdepe);
3aKOHBI (€IUHO00pa3Hs MOTOMKOB MEPBOTO MOKOJICHUS, PACIICIUICHUS
MIPU3HAKOB, HE3aBUCUMOTO HacjeAoBaHUs MNpu3HakoB I'. Mennens;
CUEIUIEHHOTO HACJIEIOBaHHUs IPU3HAKOB W HAPYLIEHUS CLEIJICHUs
resoB T. MopraHa; TOMOJIOTHYECKHUX PSAJOB B HACJIEACTBEHHOU
n3menunBocty H.M. Basunosa; reneruueckoro pasHoBecus JIx.
Xapmu u B. BaiinGepra; 3apoasmmeBoro cxoxactBa K. bapa;
onoreHerndeckuit 3akoH J. ['exkens, . Mrosiepa);

MPUHIUIIBI (YUCTOTHI TAMET, KOMIUIEMEHTapPHOCTH );

npaswia (MuHuMmymMma FO. Jlubuxa, SKOIOTHUECKON MUpaMUABI YKCed,
OMOMacChl U DHEPTHUN);

runote3sl (koanepBaTHo AWM. Omnapuna, mnepBu4HOTO OyiaboHa JIxk.

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

Vmenue pfiiath IOMWCKOBEIC OHOJIOrHYeCKUe 3aJa4u, BbIABIATH
MPUIUHHO-CIICACTBCHHBIC CBsA3HU MCXKAY HCCIICAYyCMbIMU
OHOJIOrMYECKUMU O6I>6KT8.MI/I, mnmpoocccaMu M SABJICHUAMU, [JICJIATb
BBIBOJbI U IIPOTHO3bI HA OCHOBAHWHU ITOJTYUCHHBIX PE3YJIbTATOB,

COCTaBJAATb I'CHOTHIIMYCCKHUE CXCEMbl CKPCHIUMBAHHSA JIA PA3HBIX THUIIOB
HACJICJOBAHUA TPHU3HAKOB Yy OPraHM3MOB, COCTABJIATH CXCMBI IICPCHOCA

BCHICCTB U DHCPI'U B DKOCUCTEMAX (I_ICHI/I IHUTaHWs, IIXIICBBIC CGTI/I)

YMeHHe  yCTaHaBIMBAaTh B3aWMOCBSI3M  MEXAYy CTPOCHHEM H
(GYHKIMSMU: OPraHOMJOB, KJIETOK pa3HbIX TKaHEH, opraHamu H
CHCTEMaMH OpPraHOB y pAacTEHHWH, JKUBOTHBIX M UEIIOBEKA; MEXIY
sTarnaMu OOMEeHa BEIIECTB; ATAalaMH KJIETOYHOTO LUKJIA U KU3HEHHBIX
IIUKJIOB OPTaHU3MOB; TallaMi YMOPHOHAIBHOTO Pa3BUTHS; TEHOTHIIOM
u ¢enorunoMm, ¢eHoTUNIOM H  (QaKkTopaMu Cpelabl OOUTAHUS,
NpOLIECCaMU  JBOJIIOLUM;  JBIDKYLIIMMU CHJIAMH  aHTPOIIOTCHE3a;
KOMIIOHEHTaMHU Pa3IUYHBIX IKOCHUCTEM W MPUCIOCOOJICHUSIMU K HUM

OpraHu3mMoB

VYMmenune BBIJICIATE CYIICCTBCHHBIC TPU3HAKU

CTPOCHHSI BUPYCOB, KJIETOK MPOKAPUOT U FYKAPHUOT; OJHOKICTOUHBIX U
MHOTOKJIETOYHBIX OPTraHW3MOB, BUIOB, OMOTEOIIEHO30B, IKOCHCTEM U
Oonocepbl; CTpOCHUS OPraHOB W CHCTEM OpPraHOB pacTEHUH,
KUBOTHBIX, Y€JIOBEKA; MPOIIECCOB KU3HEEATEIIBHOCTH, TIPOTEKAIOIINX

B OpraHu3mMax paCTeHHﬁ, JKHMBOTHBIX M YCJIOBCKA, OHOJIOTHYECKUX
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mporeccoB: oOMeHa BemecTB (Merabonu3Mm), uHpoOpMamuu U
MIpEeBpaLIeHHs] YJHEPTHH, OPOKEHHsI, aBTOTPO(HOTO U TeTepoTPOPHOro
TUMOB THTaHUs, (POTOCHMHTE3a M XEMOCHHTE3a, MMHTO3a, MEHO03a,
raMeToreHe3a, ASMOpPHUOTEHE3a, IOCTIMOPHOHAIBHOTO  Pa3BUTHS,
Pa3MHOXKEHUs, HHIMBUYyaTbHOTO PAa3BUTHUSl OpraHu3Ma (OHTOTeHe3a),
B3aUMOJICCTBUSI TE€HOB, TETEpPO3UCa; JECUCTBUH HMCKYCCTBEHHOIO
otOopa, CTaOWIM3UPYIOIIETO, JBWKYIIETO W  Pa3pbIBAIOIIETO
€CTECTBEHHOTO OTOOpa; a/IOMaTPUYECKOr0 H CHMIIATPUYECKOTO
BUJ000pa30BaHus; BIMSHUS ABIKYIIUX CHJI ABOJIIOIMU HAa T€HO(DOH]
MOMYJISIIUK;, TPUCTIOCOOIEHHOCTH OPraHu3MOB K Cpele OOuTaHws,
Yepe/OBaHMS HAMPABICHWIA 3BOJIOIUU; KPYroBOPOTA BEIIECTB U

IMIOTOKA S3HCPTHUU B OKOCHUCTEMAX

CpopMUpPOBAaHHOCTh YMEHHUS BBIIETATH CYIIECTBEHHBIE TMPU3HAKU
BUPYCOB, KJIETOK TPOKAPHOT U OYKApHUOT; OJHOKJIETOYHBIX H
MHOTOKJICTOYHBIX OpFaHI/I3MOB, BUOOB, 6I/IOFGOI_IGHO3OB U 3KOCHUCTEM,
O0COOCHHOCTH IPOIIECCOB OOMEHA BEIIECTB M MPEBPAICHUS SHEPTUU B
KJIeTKe, (OTOCHMHTE3a, IUIACTUYECKOTO0 M JHEPreTHYECKOTO OOMEHa,
XEMOCHHTE3a, MHTO3a, MEi03a, OIUIOJOTBOPEHUS, PA3BUTHI U
pPa3sMHOXKCHUS, UHAMBHYaIbHOTO Pa3BUTHS OpraHu3Ma (OHTOrCHE3a),
OOpBOBI 32 CYIIECTBOBAHKE, ECTECTBEHHOT'O 0TOOPA, BUI000pa30BaHUs,
MIPUCIIOCOOICHHOCTH OPTaHW3MOB K cpele OOWTaHus, BIIHSHHS
KOMIIOHEHTOB 3KOCHUCTEM, aHTpOHOFeHHI)IX I/ISMGHCHI/II\/JI B 3KOCHUCTEMAX
CBOCH MECTHOCTH, KPYrOBOPOTa BEIIECTB M IMPEBPAICHUS YHEPTUU B

ounochepe

YMmenue HCII0Jb30BaTh COOTBCTCTBYIOIIIHC ApPTrYMCHTHI,
6I/IOJ'IOI"I/ILIGCKYIO TEPMHUHOJOIUI0 U CHMBOJIMKY JIs JOKa3aTCJIbCTBA
poACTBa OPraHuU3MOB PA3HBIX CUCTECMATUUYCCKHUX TI'PYIII, B3aUMOCBA3U
OpraHusMoB H© CpCIbl OGI/ITaHI/IH; CANHCTBA YCJIOBCUYCCKUX pac,
HCO6XOI[I/IMOCTI/I 340pOBOI0 o6pa3a JKU3HH, COXpPAHCHUA p33H006paSI/IH
BUJAOB M 3KOCHUCTEM KaK YCIOBUSA COCYHICCTBOBAHUA NPHUPOABI U

YCJI0BCUCCTBA

YMeHHe KpUTUYECKH OIEHHWBATh WH(POPMAIMIO OHOJOTUYECKOTO
COJICp)KaHUs; MHTEPIPETUPOBATH ITUUYCCKUE ACIEKTHI COBPEMEHHBIX
UCCIeIOBaHUK B~ OWONIOTMM,  MEIUIMHE,  OMOTEXHOJIOTHH;
paccMaTpuBaTh rio6anbHbIC HKOJIOTHYECKUE poOIeMbI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO

IIO3UIIHIO



INEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, ITIPOBEPAEMBIX HA EI'D 110
BNOJIOT U

Kon

1.1

1.2

1.3

2.1

2.2

IIpoBepsieMblii 371eMEHT COAEPKAHUS

Bbnomornsa xak HayKa. JKuBnIle cucTeMBI U X HU3YUCHUC

CoBpemeHHass OMONOrMsl — KOMIUIEKCHAas Hayka. buonoruueckue Hayku U
n3ydaemble UMH TpobOiembl. DyHIaMeHTalbHBIC, TPUKIATHBIE W IOMCKOBBIC
Hay4HbIC UCCIIEJOBAHUS B OUOJIOTHH.

3HayeHue OWONOTMM B (POPMHUPOBAHUHM COBPEMEHHOH €CTECTBEHHO-HAayYHOU
kaptuabl mupa. I[Ipodeccun, cBsizanHbie ¢ Ouosorueit. 3HauyeHUe OUOIOTHU B
MPAKTUYECKON JEATENbHOCTH YEJOBEKa: MEIHIIMHE, CEJIbCKOM XO3SHCTBE,

MIPOMBIILIIIEHHOCTH, OXPaHEe IIPUPOBI

JKuBble cucTembpl Kak mpeaMeT u3ydeHus Ouosioruu. CBOWCTBA KUBBIX CHUCTEM:
€MHCTBO XUMHUYECKOI0 COCTaBa, JUCKPETHOCTh U IEJIOCTHOCTH, CIOXKHOCTH M
YHOPSAI0YEHHOCTh CTPYKTYpBHI, OTKPBITOCTb, caMOOpraHu3aIus,
CaMOBOCIIPOU3BEICHUE, PA3APAKUMOCTh, U3BMEHUUBOCTD, POCT U Pa3BUTHE.

YPpOBHM OpraHu3aldM >KUBBIX CUCTEM: MOJIEKYJISPHBIN, KJIETOYHBIN, TKAHEBBIN,
OpraHU3MEHHBIH, MONYJISLIMOHHO-BUIOBOM, SKOCUCTEMHBIN
(buoreoneHotnueckuii), OmocdepHsiid. I[Iporeccel, MPOUCXOIANIUE B IKUBBIX
cuctemax. OCHOBHBIC TpHU3HAKH >KUBOTO. JKM3HBb Kak (opMa CYIIECTBOBAHUS

MaTepun

Mertoasl Oumosornueckoir Hayku. HaOmronenue, wu3MepeHHE, SKCIEPUMEHT,
cucteMmarusamnus, MetaaHanus. IloHsTme o0 3aBHCHMMOII M HE3aBHUCHUMOM
nepemeHHo. [lnanupoBanue skcnepumenTa. [locTaHOBKa M MpoBepka TMIOTES.
HyneBas runore3a. [lonsitue BBIOOpKM U €€ HOCTOBEpHOCTh. Pa3bpoc B
Ouosornuecknx naHHbIX. OIEHKa TOCTOBEPHOCTH IMOJYYEHHBIX pEe3yIbTaTOB.
[IpyuumHBl HCKaXXEHUST PE3yJbTATOB IKCIEpUMEHTA. [IOHSATHE CTAaTUCTHYECKOTO

TECTa
KneTka kak Onojorudyeckasi cCucreMa

Knerka — cTpykTypHO-(DyHKIIMOHAJIbHASL €IUHMULIA >KUBOTO. VICTOPHS OTKpPBITHA
knetku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlBann, M.
neiinen, P. Bupxos). OCHOBHbIE MOJIOKEHUSI COBPEMEHHOW KJIETOYHOU TEOPUHU.
MeTo1bI MOJIEKYIISIPHON M KJIIETOYHOM OHMOJIOrMH: MUKPOCKOIIHS, XpoMaTorpadus,
anexTpodopes, METOZ MEUYEHBIX aTOMOB, muddepeHnranbHoe

ueHTpudyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK

XUMUYECKUH COCTaB KJIETKU. Makpo-, MUKpO- U YJIbTPaMHUKpPO3JIEMEHTHL. Boga u

e€ poJib Kak pacTBOPHUTENS, peareHra, y4acThue B CTPYKTYpUPOBAaHUU KIIETKH,
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TEIUIOperynsiuuu. MuHepanabHble BelecTBa KIETKH, UX OHMOIOruyeckas polb.
Ponb KaTMOHOB U aHMOHOB B KIIETKE.

buonornueckue nonumepsl. benku. AMHUHOKUCIOTHBIM COCTaB  OEJIKOB.
Crtpyktypbl OenkoBoi Monekyibl. [lepBuuHas cTpykTypa Oenka, MHeNnTHIHAS
CBs3b. BropuuHas, TpeTuyHas, 4YETBEPTUUHAs CTPYKTYphl. JleHaryparus.
CgoiictBa 6enkoB. Knaccudukamnus 6enkos. buonorunueckue GyHKIIUNA OSITKOB.
VYrneBoabl. MoHocaxapupl, AMcCAaxXapubl, OJIUTOCaXapuAbl U TMOJIHCAXAPUIIBI.
OO0muit mmaH CcTpoeHUusT ©  (PU3NKO-XMMHYECKHE CBOWCTBA  YTJIEBOJIOB.
buonoruueckue GyHKINU YrIeBOJIOB.

Jlumuaer. T'mapodunsHO-THApOPOOHBIE CcBoOMicTBA. Kiaccudukanus IUmumos.
Tpurmmnepunbl, $Gochoaunuapl, BOCKH, CTepOHIbl. buonorumdeckne ¢GyHKIUU
munuaoB. OO0IKe CBOWCTBA OMOJIOTHISCKUX MEMOpaH — TEKy4eCTh, CITIOCOOHOCTh
K CaMO3aMBbIKaHUIO, TOJTYIPOHUIIAEMOCTb.

Hyknennosbie kucnotel. JHK uw PHK. CrpoeHne HYKIEHMHOBBIX KHCIIOT.
Hyxneotuapl. [Tpuamun xkommiementapHoctu. [lpasuno Yapradhda. Ctpykrypa
JIHK — nBoitHas crimpans. MecTtoHaxoxaeHue U ounonorudeckue ¢pyakinuu JJHK.
Bune PHK. ®@ynkuuu PHK B knetke.

Crpoenne wmoisekynbsl AT®. Makpospruueckue cBsi3u B MoJiekyiae ATO.
buonoruueckue pynkunu AT®. BocctaHOBIIEHHBIE TEPEHOCUUKH, UX QYHKIIUH B
kietke. Cexksennponanue /JHK.

CrtpyktypHast OHWONOTHS: OHOXUMHUYECKHE W OUOPU3NYECKUE HCCIECTOBAHUS

COCTaBa U MPOCTPAHCTBEHHOMN CTPYKTYpPbl OMOMOJIEKYJT

2.3

Tunsl  KJIETOK: dyKapuoTHYecKas M  nIpokapuorudeckas. CTpyKTypHO-
(hyHKIIMOHATbHBIE 00pPa30BaHUSI KIICTKHU.

CrpoeHue mpoKapuoTHUECKOW KieTku. KieTouHas cTeHka OakTtepuil M apxeil.
Oco0eHHOCTH CTpPOEHUSI TeTepOoTpo(PHON M aBTOTPOGHON MPOKAPHOTHUECKUX
KJIETOK. MeCTO U poJib MPOKApUOT B OMOILIEHO3aX.

Crpoenue M (PyHKIMOHUpPOBAHME SyKapuoTHdeckoil kierku. Ilna3marmueckas
MeMmOpana (ruiazmanemma). CTpyKTypa Iia3MaTudeckod MemMOpanbl. TpaHcropT
BEUIECTB uepe3 IUIa3MAaTUYEeCKyl0 MeMOpaHy: maccuBHbIM  (quddysus,
obneruénHass auddy3us), akTUBHbIM (MEPBUYHBIN M BTOPUYHBIA AKTUBHBIN
tpancnopt). Ilomynponumaemocts MemOpanbl. Pabora HaTpuii-KaaueBoro
Hacoca. DHJOIUTO3: NMUHOIMUTO3, (aromuTo3. DK301uTo3. KietouHas cTeHka.
CrpykTypa 1 GyHKIHU KIETOYHOU CTEHKH PACTECHHA, TPHOOB.

Huronnaszma. I[urozons. Llutockener. JIBuxkeHue uuToruiazmbel. OpraHouabl
kineTku. OnHomMeMOpaHHBIE OPTraHOWIBl KIETKU: JHJAOIUIa3MaTU4YecKas CeTh
(OIIC), anmapar 'onbmku, TU30COMBI, UX CTpPOCHHE W (YHKIMU. B3amMocBs3b

O0JIHOMEMOpaHHBIX OpraHOUAOB KiIEeTKH. CTpOeHue IpaHyJspHOTO PETUKYIyMa.
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Cunte3 pacTtBOpuMBIX OenkoB. CHHTE3 KIETOYHBIX MemOpaH. [mamkuit
(arpanymnsipHbIi) dHAOIUIaA3MATHUECKU peTukyiayMm. CekperopHas GYHKIUS
anmapara ['onbmku. TpaHcmopT BemiecTB B KiETKe. Bakyonu pacTUTEIbHBIX
kietok. Kiterounsiii cok. Typrop.

[TonyaBTOHOMHBIE OPraHOU bl KJIETKUA: MUTOXOHJIPUU, TUTACTU/IBI.

Crpoenne W (QyHKIIMA MHUTOXOHAPUNA M TIacTuA. llepBuYHBIC, BTOPUYHBIE H
CIOXHBIE  TUIACTUABl  (OTOCHUHTE3UPYIOUIMX  DYKApUOT.  XJIOPOILIACTHI,
XPOMOIUIACTBI, TIEUKOTUIACTHI BBICIIIUX PACTCHUM.

HememOpannbie opranounsl kiaetku CTpoeHHe W (PYHKIUHM HeMEMOpaHHBIX
OpraHoujioB Kjetku. Pubocombl. MukpodunameHnTsl. MplllieuHble KIETKH.
Mukpotpybouku. Knerounsrii mentp. CTpoeHHe H JBWKEHHE J>KTYTHKOB H
pecHrdeK. MUKpOTPYOOUKH UTOILTa3MBI. [[eHTproITh.

Anpo. Obonouka sapa, XpOMAaTHUH, KapUOIUIa3Ma, SIAPBIIIKH, UX CTPOCHUE H
dbyskuun. SnepHbiii OenKoBBIM MaTpHUKC. [IpOCTpaHCTBEHHOE pPACMOIOKEHUE
XpoMocoM B HHTep(a3HoM sipe. benku XxpoMaTnHa — TUCTOHBI.

Knerounsie BkmtoueHus. CpaBHUTEIbHAS XapaKTEPUCTHKA KIETOK JYKapHUOT

(pacTUTENBHOM, )KUBOTHOH, TPHOHOIN)

2.4

AcCCUMMIISIIIMA M JIUCCUMMJISIIMS — JIBE CTOPOHBI MeTabomu3ma. Tumsl oOMeHa
BEIIECTB: aBTOTPOQHBIA M TeTepoTpodHBIA. YyacThe KUCIOpojga B OOMEHHBIX
mporeccax. JHepreTuyeckoe oobOecrieuyeHue KIeTKu: mpeBpaiienue ATO B
oOMeHHBIX Tmporeccax. {DepMeHTaTUBHBIM XapakTep peakiuil KJIETOYHOTO
Metabomm3ma. DepMeHTBl, WX CTPOEHHE, CBOMCTBA U MEXaHU3M JICHCTBUSI.
Kodepmentsl. OTiinuns pepMEeHTOB OT HEOPraHWYECKHX KaTaau3aTopoB. beiku-
AKTUBATOpPbl M OENKU-WHTMOUTOpHL. 3aBUCUMOCTb CKOPOCTH (PEepMEHTATHUBHBIX
peakuuii OT pa3InyHbIX (PaKTOPOB.

IlepBuuHbIl cHHTE3 oOpraHM4yeckux BemecTB B KkieTke. dorocunre3. Poib
XJIOPOIUTACTOB B mporecce ¢orocuHTe3a. CBeroBas u TeMHOBas (asbl.
[IponykTuBHOCTH (poTOCHHTE3a. BnusHue paznu4HBIX (PaKTOPOB HA CKOPOCTh
(oTocunTe3a. 3HaueHue (HOTOCHHTESA.

XeMmocuHre3. PazHooOpas3ue opraHn3MOB-X€MOCHHTETHKOB: HUTpUDULIHpYIOIIKE
OakTepuu, eye300aKkTepun, cepobaKkTepuu, BOAOPOAHBIE OakTepuu. 3HaUCHHE
XEMOCHHTE3A.

AHa’poOHble oOpranu3Mbl. Buasl Opoxenus. I[IpogykTel OpoxeHUs HW HX
WCIOJBb30BAHUE YEIIOBEKOM. AHa’pOOHBIE MHKPOOPTaHU3MBbl KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30YIUTENIN OOJIE3HEH.

AdpoOHBIE OpraHu3Mbl. JTambl SHepreTudeckoro odmMena. [loarotoBuTenbHBIN
stan. ['mukonus — 6ecKucIOpoaHOE pacUIeINIEHUE TIIOKO3bI.

buonornueckoe OKHUCIIEHHME, WIH KJIETOYHOE JbIXaHHWe. Poiib MUTOXOHApHUH B
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nporeccax OHMOJIOTUYECKOTO OKHCJICHUS. [uknuueckue peaxiuu.
OxucnurensHoe (ochopunuponanue. [IpenmyiiectBa a3poOHOTO MyTH OOMEHa

BELIECTB Iepe1 aHadpOoOHBIM. D (HEKTUBHOCTH SIHEPTETUYECKOTO OOMEHA

Peakuyu matpuyHOro cuHTe3a. [IpUHIUMI KOMIIJIEMEHTAPHOCTH B PEAKIMIX
MaTpUYHOTO cuHTe3a. Peanusanus HacneacTBeHHON nHpopmaiun. ['enernueckuit
KoJ, ero cpoiictBa. TpaHckpunuus — marpuusblii cuHre3 PHK. Ilpuniumnst
TPAHCKPHUIILUU: KOMIUIEMEHTAPHOCTh, aHTUIIAPAJIIEIBHOCTh, ACUMMETPUYHOCTb.
Tpancnsauust u e€ srambl. Ydactue TpancnopTtHbix PHK B OuocuHTese Oenka.
VYcnoBust 6mocunTe3a Oenka. KomupoBanume amuHOKHCIOT. Ponb pubGocom B
O6uocuHTe3e OenKa.

Opranu3zaiiys reHomMa y mpoKapuoT U SyKapuoT. Perynsius akTHBHOCTH T'€HOB Y
npokapuoT. ['mnore3a omnepona (®. XKakoO, K. Mano). Perynsauus oOMeHHBIX
IIPOLIECCOB B KJEeTKe. KiIeTOUHbIN roMeocTas.

Bupycesl — HekierouHbsle (OpMBI JKM3HH M OOnMraTHele napasutbl. CTpoeHHe
MIPOCTHIX U CJIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaros.

BupycHeie 3aboneBanus denoBeka, xuUBOTHBIX, pactenuid. CIIN]J], COVID-19,

COIMATBHBIC U METUITUHCKHE TIPOOJIEMBI

Knerounsnii mwkn, ero mepuonbl W perymsamus. HWHrepdaza uw MUTO3.
Oco0eHHOCTH TIPOIECCOB, MpOTEKarmux B uHTEepdasze. IloaroroBka KIETKH K
nenenuto.  IlpecuHreTMyeckuii  (HOCTMUTOTHYECKUI), CHHTETMUYECKMH U
MOCTCUHTETHYECKUI (IPEMUTOTHUECKU) TIeprO/Ibl HHTEP(a3bI.

Marpuunbiii  cunte3 JIHK — pemnmukanms. Ilpunuunsr permukanuu  JIHK:
KOMIUIEMEHTAPHOCTb, ITOJIYKOHCEPBATUBHBIM CHHTE3, AHTHUIIAPAUIEIBHOCTD.
Mexanusm permkanuu JTHK. Xpomocomsl. Ctpoenune xpomocom. Tenomepsl u
TenoMepaza. XpPOMOCOMHBIH HAOOp KIETKHM — KapUOTUIl. JIMMIOWIHBIA U
rarmionIHbli  Habopbl XpoMocoM. ['omonorumynbie Xpomocombl. IlonoBbie
XPOMOCOMBI.

Jlenenue xnerkn — MuTo3. CTaguu MUTO3a U MPOUCXOMASAIINE B HUX IPOLECCHI.
Tunel muto3a. KapuoknHes M uUUTOKMHE3. buojormyeckoe 3HaueHHE MHUTO3a.
Perynsius MuToTHYECKOTO LUK KIETKHU. [Iporpammupyemas kieTouHas ruoens
— amonTo3.

@yHKIMOHAIbHASI TEHOMUKA
OpranusM Kak OMOJIOrHYECKasi CUCTEMA

OnHOKIIETOYHBIE, KOJIOHUAJIbHBIE, MHOTOKJIETOYHbIE OpraHu3Mbl |
MHOTOTKaHEBBIE OPTraHU3MBbI.

@opMbl pa3sMHOXKEHHS OpraHU3MOB: Oecrojioe (BKJIIOYash BEreTaTUBHOE) U
nojoBoe. Buapl  OGecrnosnoro  pa3sMHOXKEHHUS: [IOYKOBAaHHE, CIOPYJISALUS,

(parmeHTays, KJIOHUPOBAHHE.
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[TonoBoe pa3muoxenue. [lonoBeie kneTku, wim ramersl. Meio3. Ctaauu menosa.
IToBenenue xpoMmocoM B merose. Kpoccunroep. buosnornueckuii cMbIci Meiio3a
1 IIOJIOBOTO Iporiecca. Meo3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.
[IpenzaponpimeBoe pasButue. ['amerorenes y XUBOTHBIX. lloyOBBIE JKee3bl.
OOpa3oBaHue W pa3BUTHE IOJIOBBIX KJeTOK. CrepMaroreHe3 U OOIEHE3.
Crtpoenne mnojoBbIX KieToK. OII0OJOTBOpEHHE U IMOPHUOHATIBLHOE pPa3BUTHE
XKUBOTHBIX. CIIOCOOBI OIUIOAOTBOPEHUS: HAapykHOe, BHyTpeHHee. [lapTeHorenes.
WnauBunyansHOe pa3BUTHE OpraHu3MoB (oHToreHes). Craguu sMOpHOreHe3a
KUBOTHBIX (Ha mpumepe nsarymku). Jpobnenue. Tumbl gpodnenus. OcobeHHOCTH
NpoOJIeHNs MIICKOMUTAIONIMX. 3apObIIIeBbIe JUCTKU (TacTpyslus). 3akiaaka
OpPraHOB M TKaHEW W3 3apOJbIIIEBbIX JIMCTKOB. B3amMHOE BIMSHME 4YacTed
pa3BuBaroLlerocs 3apojpliia (3MOpHOHaNbHAsT MHAYKLHKSA). 3akiajka IJiaHa
CTPOEHHUSl >KMBOTHOTO KaK pe3yJIbTaT HEpPapXW4YECKUX B3aUMOJCUCTBUN TI'E€HOB.
Bnusnue Ha »MOpHOHATBHOE pa3BUTHE pPAa3IMYHBIX (DAKTOPOB OKpYKarOUIeH
CpeJpl.

Poct u pazButue xuBoTHbIX. [locTaMOpronanbHbIl nepuoa. Ilpsimoe u HenpsaMmoe
pazButue. Pa3Butne ¢ meramopdo3oM y OeCrmo3BOHOYHBIX W TIO3BOHOYHBIX
JKUBOTHBIX. buoiiornueckoe 3HayeHUE MPSMOrO0 M HENPSIMOIO pa3BUTHUSA, UX
pacnpocTpaHeHue B mpupoje. Tumbl pocTa XUBOTHbIX. (DaKTOPHI peryssluu
pocTta JKMBOTHBIX M denoBeka. CTaauu NOCTIMOPHUOHAIBHOTO pPAa3BUTUS Y
JKUBOTHBIX U 4eioBeKa. [lepnonbl oHTOreHe3a 4enoBeKa.

PasmHoxenne u paszButue pacteHwil. ['ametodur u cmopodut. Meiio3 B
JKU3HCHHOM IMKJIe pacteHuil. OOpa3oBaHuMe cmop B IIpolecce Meknosa.
I'amerorenes y pactenuil. OIUIONOTBOpPEHHME M Pa3BUTUE PACTUTEIBHBIX
opranu3MoB. /[BoiiHOE OIUIOIOTBOPEHNUE y IIBETKOBBIX pacTeHuid. OOpazoBaHue U

Pa3BUTHC CCMCHU. MexaHn3MBbI PETryJsinu OHTOI'CHE3a y paCTeHI/Iﬁ N ) KMBOTHBIX

Hctopust craHOBNEHMST M pPa3BUTUS TE€HETUKM Kak Hayku. (OCHOBHbIE
T€HETUYECKHUE IOHATHUS U CUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI, AJIJIEIbHBIE
TEHbI, AJIbTCPHATUBHBIC MPU3HAKH, JOMHUHAHTHBIN M PEUECCHUBHBIA MPU3HAK,
TOMO3HUTOTa, TETEePO3UTOTa, YHCTasl JIMHUS, THOPUIBI, TEHOTHUI, (HEHOTHIL.
OcHOBHBIE ~ METOABI  TEHETHKH: THOPUAOIOTHYECKHH,  IMTOJOTHMYECKUH,

MOJIEKYJISIPHO-T€HETUYECKHIA

Mounorubpuanoe ckpemubanue. [lepBoiif 3akoH MeHaens — 3aKoH eMHO00pa3us
ruOpUIOB TIEpBOTO TOKONeHUs. I[IpaBuino momuHupoBaHus. BTopoil 3akoH
Menzgenss — 3aKOH pacleIUIeHUsT MpHu3HaKkoB. LluTojormueckre OCHOBBI
MOHOI‘I/I6pI/I,HHOFO CKpCIIUMBAaHMA. I'mmioTe3a YUCTOTHI TaMET.

AHanuzupyromiee ckpemuBanue. [IpoMexxyTOUHBIH XapakTep HacleI0BaHUs.

Pacmennenue IIPU3HAKOB IIPpU HCTIOJIHOM JOMUHUPOBAHUU.
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JurubpunHoe ckpemuBanue. TpeTuil 3akoH MeHzenss — 3aKOH HE3aBHUCHMOTO
HACJIeJOBaHUsT ~ MpPHU3HAKOB.  lluTonormueckre  OCHOBBI  JTUTHOPHIHOTO
CKpEILMBAHMUS.

CuernienHoe HacienoBaHue mpu3HakoB. Paborel T. Moprana. CueruieHHoe
Hacje0BaHUE TE€HOB, HAapyILICHUE CLEIUICHUS MEXIy TIeHaMu. XPOMOCOMHas
TEOpPHsI HACIIEICTBEHHOCTH.

I'enetuka mosia. XpOMOCOMHBIM MEXaHWU3M OINpENeSeHHUs Mojia. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOTramMeTHbII M TeTepOoraMeTHbIM Moj. I'eHeTnueckas
CTPYKTypa IIOJIOBBIX XpoMocoM. HacnenoBaHue Npu3HAKOB, CLEIUIEHHBIX C
HOJIOM.

I'enoTun kak uenoctHas cucrema. llneroTponuss — MHOKECTBEHHOE IEHCTBHUE
reHa. MHOXXECTBEHHBI aienu3M. B3auMOAEHCTBUE HEAIEIbHBIX T'€HOB.

Kommnemenrapaocts. Onuctas. [lonumepus

BiaumoneiictBre reHotuna u cpessl npu hopmMupoBaHud GpeHotura. Fi3MeHInBOCTh
npu3HakoB. KauecTBEeHHbIE M KOJUYECTBEHHbIE MPHU3HAKU. BUIbl M3MEHUMBOCTH:
HEHACJIEICTBEHHAsI U HACJIE/ICTBEHHASI.

MomudukanmonHas  u3MeHUMBOCcTh.  Pomb  cpensl B (hopMHUpOBaHUH
MoAM(UKAIMOHHON M3MeHUMBOCTH. HopMa peakiiu npusHaka. BapuamoHHbIH psij
u BapuaimoHHas kpuBas (B. HWoranmncen). CaoiictBa MOIU(PHUKAIIMOHHON
WU3MEHYHUBOCTH.

I'enotunuyeckast n3MeHYUBOCTh. CBOMCTBA TEHOTUITUYECKON M3MEHYMBOCTH. Bupl
TeHOTUITMYECKON N3MEHUMBOCTH: KOMOMHATUBHAS, MyTallHOHHAS.

KomOuHatuBHass W3MEHYMBOCTh. Mei03 ¥ TOJIOBOM TpoOlleCC — OCHOBA
KOMOMHATUBHOM M3MEHYUBOCTH. Posib KOMOMHATHUBHON M3MEHYMBOCTH B CO3/1aHUU
TEHEeTUYECKOro pa3Ho00pa3us B Mpe/esiaX OJHOro BUa.

MyTanoHHas ”3BMEHYMBOCTb. BHIbI MyTallMii: T€HHbIE, XPOMOCOMHBIE, TCHOMHBIE.
CroHTaHHBIE M MHIYLMPOBAaHHBbIE MYyTAalMU. fIEpHbIE M LUTOILUIA3MATUYECKUE
MyTtaiui. COMaTHYECKUE U MOJIOBbIE MyTaly. [ [puurHbI BOSHUKHOBEHUS MYTALIH.
Mytarensl ¥ WX BIMSHUE HA OPraHU3MbL. 3aKOHOMEPHOCTH MYTAIIHOHHOTO
rporiecca. 3aKOH TOMOJIOTHYECKUX PSIIOB B HaclieAcTBeHHON m3MenunBoctu (H.U.

BaBI/IJ'IOB). BHC}II[epHaSI N3MCHYHMBOCTH M HACJICACTBCHHOCTb

Kapuotun wuenoseka. MexayHapolHas MOporpaMMa HMCCIEIOBAaHUSA TIeHOMaA
yenoBeka. MeToabpl  M3y4yeHUsT TEHETUKM  YeJIOBEeKAa: T'eHEeaJIorMYecKui,
OJIM3HEIIOBEIMH, IUTOICHETHYCCKHIA, MOMYJISIMOHHO-CTATUCTUYECKUH,
MOJICKYJISIPHO-TEHETHUECKHH. CoBpeMeHHOE omnpeneneHne TeHOTHIIA:
MOJITHOTEHOMHOE CEKBEHUPOBAHHE, TEHOTUIIUPOBAHUE, B TOM YHCJIE C MOMOIIbIO
[1I[P-anamm3a. HacnencrBeHHble  3a0o0iieBaHHMS  dYeloBeKa. [ eHHbIE U

XPOMOCOMHEIC 0ose3Hu YCJIOBCKA. bone3nu C HacJIeICTBEHHOU
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MMpeaApacIIoJaIOKCHHOCTBIO. 3HaueHue MeﬂHHHHCKOﬁ TCHCTHUKHU B IPCAOTBpAIICHHUN

U JJ€UEHNH F'eHETHYECKHUX 3a00JIeBaHnH uesioBeka. CTBOJIOBEIE KIIETKU

JloMecTukanus u cenekuus. 3apoKI€HUE CeJEeKIMU U ToMecTukauuu. Yuenue H.U.
BaBuioBa o 1eHTpax MPOUCXOXKACHUS U MHOT000pasusi KyIbTYPHBIX PACTECHUIA.
Ponb ceneximu B co3maHuu COPTOB PACTEHHUM U MOPOJT KUBOTHBIX. COpT, mopoaa,
mTaMM. 3aKOH TOMOJIOTMYECKUX PAJOB B HACIEACTBEHHOW u3MeHunBoctH H.M.
BaBuioBa, ero 3HaueHue Uit CENEKIMOHHON pabOTHI.

Mertoapl ceNeKIMOHHOW paboThl. MCKyCCTBEHHBIM OTOOp: MAacCoBBIA U
WHIUBUyaTIbHBIN. OTtanel KOMOMHAIIMOHHON CEJIEKIINH. Ucnreiranne
NPOU3BOJUTENEH MO TMOTOMCTBY. OTOOp TO TEHOTHUITY C TOMOIIBIO OICHKU
(heHOTHTIA TOTOMCTBA M OTOOP IO TEHOTHUITY ¢ roMoIIbio aHaau3a JIHK.
HckyccTBEeHHBIN MyTareHe3 Kak MeTO/1 CEIeKIIMOHHON paboThl. PagranioHHbIN 1
XUMUYECKU MyTareHe3 Kak MCTOYHHUK MYTallud y KYJbTYPHBIX (HOpM
opraHu3moB. Mcronb30BaHHE€ TEHOMHOIO PEJAKTUPOBAHUS U METOJOB
pexombunanTHbIX JIHK nist momydeHust HCXOIHOTO MaTepHralia AJisi CEICKIIHH.
[Tomyyenne nonmuionioB. BHyTpuBHIOBas ruOpumm3anys. biIM3KOpoaCTBEHHOE
CKpelMBaHue, Win WHOpuAMHT. HeponacTBeHHOE CKpelvBaHWe, WM ayTOPHIWHT.
I'ereposuc u ero mpuuunsl. Mcnonb3oBaHue rerepo3uca B cenekimu. OtnanéHHas
ruOpuam3anys. [Ipeononenne Oecrutomust MEXBHIOBBIX THOpHIOB. JlocTkeHMs

CCJICKLIMH paCTeHI/Iﬁ H J)KMBOTHBIX

OOBEKThI, UCHIOIb3YEMbIE B OMOTEXHOJIOTUH, — KJIETOYHbIE M TKAHEBBIE KYJIBTYPBI,
MHUKPOOPTaHU3MBbl, HMX  XapaKTepUCTHKA. TpanunMoHHas  OMOTEXHOJOTHSL:
xJieOOneueHne,  IMOJIyueHHE  KUCIIOMOJOYHBIX  TMPOJAYKTOB,  BUHOJEIHE.
MukpoOuonornueckuii cuHTe3. OOBEKTbI MHUKPOOHMOIOTMYECKUX TEXHOJOTHH.
IIpousBoacTBo  Oenka, AaMHHOKHCIOT W BUTaMUHOB.  McKyccTBeHHOE
OIUIOJOTBOpPEHHE. PEKOHCTpYKLMS SIMLIEKIETOK W KJIOHHMPOBAHHME >KHBOTHBIX.
Metoz TpaHCIUTAaHTALMU SAEP KIIETOK.

XpOMOCOMHasi W TE€HHas WHXKEHepus. VICKyCCTBEHHBI CHHTE3 Te€Ha U
KoHcTpyupoBaHue pexoMOuHaHTHBIX JIHK. JlocTwkeHuss W mepcrneKTHBBI
XpOMOCOMHOW M TeHHOM UWH)XeHepuu. MenunuHckue OUOTEXHOJIOTHH.

Hcnonp30BaHKe CTBOJIOBBIX KJIETOK
Cucrema 1 MHOrooOpa3ue OpraHn4eckoro Mupa

buonornueckoe  pasHooOpasue  opranuzmoB.  CoBpeMeHHass  cHCTEMa
OpraHudeckoro wmwupa. llpuHIMIB KraccupuKanmuu opraHu3MoB. OCHOBHBIE
CHUCTEMAaTUYECKHUE TPYIIIBI OPraHU3MOB.

Oco0OeHHOCTH CTPOCHHUS M KHU3IHEACATETbHOCTH OIHOKIETOYHBIX OpPraHHU3MOB.
baxTepuu, apxeu, 0JHOKJIETOUHbIE T'PUOBI, OJHOKJIETOYHBIE BOJAOPOCIH, APYTUe

IPOTHUCTHI. KomoHnunanbHbie OpTraHHU3MBI. I[BI/I)KGHI/IG OOHOKJICTOYHBIX OPTaHU3MOB:
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aMé6OI/I,Z[H06, KTYTHKOBOC, pCCHUYHOC. 38.H_II/ITa Y OJHOKIJICTOYHBIX OPraHU3MOB.

P a3IPaA)KUMOCTD Y OJHOKJICTOYHBIX OPTaHU3MOB. Taxcucer

MHOrokneTo4Hble pacTeHus. B3anMocBsA3b 4acTel MHOIOKIIETOYHOTO OPraHU3Ma.
TkaHu, opranbl U CHCTEMBl OPraHOB MHOTOKJIETOYHOro opraHm3ma. Opranusm
Kak eauHoe 1nenoe. TkaHum pacreHnid. Tumbl pacTUTENBHBIX  TKaHEH:
oOpa3oBaTenbHas, IOKPOBHAs, IPOBOAALIAs, OCHOBHAas, MEXaHUYECKasl.

OcobeHHocTu cTpoeHus, (PyHKIMI U pacloiI0kKEeHUsI TKAaHEeH B OpraHax pacTeHHM

BereratuBHble U reHEpAaTUBHBIE OPraHbl pacTeHU. PyHKIUA OPraHOB U CUCTEM
opranoB. Kapkac pacrenuid. /IBukeHre MHOTOKJIETOYHBIX PACTEHUIN: TPOIIU3MbI U
Hactuu. IlormonieHne BOXABI, YIVIEKUCIIOrO ra3a M MUHEPAIBHBIX BEILECTB
pacrenusimu. Jlpixanue pacrenuil. Auddysus ra3oB yepe3 moBEpXHOCTb KIIETKH.
TpancnopTHele cuCTeMbl pacTeHUil. Bbiaenenue y pactenuil. 3amura y
MHOTOKJIETOUHbIX pacTeHuil. Kyrukyna. CpencrBa NmacCMBHOM M XMMMYECKOH
3anThl. OUTOHLINIBL.

PazgpaxxuMocTe M perynsuus y OpraHu3moB. Pazgpa)xmMocTe W peryisinus y

MHOI'OKJICTOYHBIX paCTeHHﬁ. PocToBrIc BCIICCTBA U UX 3HAUYCHUC

4.5

MHoOrokIeToOUHbBIE  JKMBOTHBIE. B3amMOCBSI3p  YacTeli  MHOTOKJIECTOYHOTO
opranuzma. TKaHH, OpraHbl U CUCTEMbl OPTaHOB MHOTOKJIETOYHOI'O OpraHu3Ma.
Opranusm kak eauHoe 1enoe. ['omeoctas. TkaHM )KMBOTHBIX M 4eloBeKa. THITbI
JKUBOTHBIX TKaHEW: SIHUTENHAlIbHAs, COCIUHUTEIbHASA, MbIIICYHAs, HEpBHas.
OcobenHoctr cTpoeHMs, (YHKIMA W pACHOJIOKEHUS TKaHEH B OpraHax

JKHUBOTHBIX U YCIIOBCKA

4.6

Oprasbl U CUCTEMBbl OPTraHOB XUBOTHBIX. DYHKIIUU OPTaHOB M CHUCTEM OpPIraHOB.
Omnopa Tena opranu3moB. CKeJeTbl OJHOKJIETOYHBIX W MHOTOKJIETOUYHBIX
KUBOTHBIX. HapyxHblii U BHyTpeHHUI ckeneT. CTpOCHHE U TUIIBl COEIMHEHMS
KOCTEH.

JIBIDKEHHE MHOIOKJICTOUHBIX JKHUBOTHBIX. IluTanue »kuBOTHBIX. IIuTanme
MMO3BOHOYHBIX JKUBOTHBIX. JlpIxaHue KUBOTHBIX. KoxkHOe mepixanue. JXKabepHoe u
JIETOYHOE JIBIXaHHUE.

JlpIxaHue TMO3BOHOYHBIX J>KUBOTHBIX. OBOJIOIMOHHOE YCIIOKHEHHE CTPOCHUS
JIETKUX TIO3BOHOYHBIX >KUBOTHBIX. JlpIXxaTenbHasl cuUcTeMa deiaoBeka. MexaHu3m
BEHTWISILMU JIETKUX Y NOTUL M MIEKONUTAIOUIMX. TpaHCHOPT BELIECTB Yy
opranu3MoB. TpaHcoOpT BelECTB Yy KUBOTHbIX. KpoBeHocHass cuctema U eé
OpraHbl. KpoBeHocHasg  cucrema  MO3BOHOYHBIX  JKMBOTHBIX. Kpyru
KpoBOOOpamieHusi. IJBOJIONUOHHBIE  YCIOKHEHUS CTPOCHHS KPOBEHOCHOM
CHCTEMBI IO3BOHOYHBIX XMBOTHBIX. BblaeneHue y opranu3moB. BeiaeneHue y
JKUBOTHBIX. COKpaTUTeNbHbIE BaKyoau. Opransl BbijeiaeHusa. CBs3b MOJIOCTU Tea

C KpOBCHOCHOfI n BBIHGHHTCHBHOﬁ CHUCTEMaMU. BBI,I[eHeHI/Ie Y TO3BOHOYHBIX
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JKUBOTHBIX. 3alUTa y MHOTOKIETOYHBIX JKUBOTHBIX. [lOKpoBBI M HX
MIPOU3BO/IHBIE.

PaznpaxxumocTs U peryisuus y opranu3MoB. Pa3npaxuMocTh y OAHOKIETOYHBIX
opranu3moB. Takcucbl. Pa3apakuMocTh U peryiasinuss y MHOTOKJIETOYHBIX
pacreHuii. PocToBbI€ BelleCTBAa U UX 3HAYCHUE.

HepBHas cucrema u pedrexTopHas peryisius Y MHOTOKJIETOYHBIX KHUBOTHBIX.
HepBhas cucrtema u e€ oTaenbl. IBOJIOIMOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOM
CHUCTEMBI Y KUBOTHBIX.

Pa3pabotka anroputmMoB u mporpamm ans 3¢G¢GeKTUBHON (YHKIIMOHATHHON
AHHOTAIHU TE€HOMOB, TPAHCKPUIITOMOB, MIPOTEOMOB, MeTaboI0MOB

MHKPOOPraHU3MOB, PACTEHHMN, ’KUBOTHBIX U YEJIOBEKA
OpranusM 4esioBeKa U €ro 340pOBbe

OpraHel ¥ cUCTEMBI OPTaHOB 4YenoBeKa. OTAEIbl TOJIOBHOTO MO3ra O3BOHOYHBIX
KUBOTHBIX. Pednexc u pednexkropHas mgyra. be3ycinoBHbIE W YCIOBHBIE
pednexcel. 'ymopanbHas peryiasiuuss U SHAOKPUHHAs CHCTEMa XUBOTHBIX HU
yesoBeka. JKenesbl SHAOKPUHHONW CUCTEMBI U MX TOPMOHBI. /IelicTBHE TOPMOHOB.
B3aumocBs3p HEpBHON W SHIOKpUHHOM cucteMm. ['unoramamo-runodusapHas

cuctema. Pedrekc u pednekropHas ayra. besycnoBHbIe U yCI0BHBIE pedIeKCh

5.2

5.3

5.4

3amura opranuzMa oT Oose3Heil. IMMmyHHast cucteMa denmoBeka. KieTouHblii 1
TYMOpaJbHBI HUMMYHHUTET. BpoxkaEHHBIN, NpuoOpeTéHHbIN crneunduyeckuit
UMMYyHHUTET. Teopusi  KIOHaIbHO-CEIEKTUBHOro ummyHurera (I1.Dpaux,
®.M.bepuer, C.Toneraa). BocnanutenbHble OTBETHI OpraHu3mMoB. Poub
BPOXKIEHHOTO IMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUIM

KposenocHas cucrema m e€ opransl. Cepale, KPOBEHOCHBIE COCYABI U KpPOBb.
Kpyru kpoBooOpamienus. Pabora cepama u e€ perymnsmus

Hbixanue yenoseka. /Iuddysus razoB yepes MOBEPXHOCTb KIETKU. [lpIxaTenbHas
cuctemMa 4yenoBeKka. JIpIxaTenbHas MOBEPXHOCTb. Perynsuus  JIbIXaHus.

JlpIxaTenbHbIe 00bEMBI

5.5

5.6

5.7

[MumeBapurenbHas cucrtemMa dYenoBeka. OTAENbl MHUIICBAPUTEIBHOTO TPAKTA.
[MumeBapurenbHble  Kene3bl.  BHYTpUIOJIOCTHOE M BHYTPUKIIETOYHOE
NUIEBapeHue

ITokpoBel 1 ux mnpousBoaublie. Opranbl BblAeneHud. [louku. Crpoenue u
¢yHKIMOHMpOBaHUE HeppoHa. DUIbTpaALUs, CEKpels U 0OpaTHOE BCAChIBaHHE
KaK MEXaHU3MbI pab0Thl OpraHoB BbleneHus. OOpa3oBaHuEe MOYH Y YeNIOBEKa
,Z[BI/I}KGHI/IG yejoBeKa: MbIieyHas cucrteMa. CKeJIeTHBIE MbIIIOBI U KX pa60Ta.

CTpoeHHEe U TUITBI COEAMHEHUS KOCTEN

Teopus sBomonnu. Pazsutre xu3Hu Ha 3emie
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OpomonronHass  teopus Y.  JlapBuna. [Ipeamochliku  BO3HUKHOBEHMS
napBuHU3Ma. JKu3Hb U Hay4dHas nearenbHocTh Y. JlapBuHa.

JBwxkymue cwibl dBoionnu BUIoB 1o Y. JlapBuHy (BBICOKass MHTEHCHUBHOCTH
pPa3MHOXKEHUSI OpraHW3MOB, HACJEACTBEHHAs W3MEHYMBOCTh, OOpnba 3a
CYIIIECTBOBAHUE, €CTECTBEHHBIH U HCKYCCTBEHHBIH 0TOOD).

Odopmnenune cunaTernyeckor teopuu »Bomtonuu (CTD). HeltpanpHas Teopwus
sBostonnd. COBpEeMEHHAsl DBOJIIOIIMOHHAST OMOJIOTHSA. 3HAYCHHE SBOJIIOIIMOHHON

TEOpUU B POPMUPOBAHUHN €CTECTBEHHO-HAYIHON KapTHHBI MUPA

6.2

6.3

[Momynsimust kak »yieMeHTapHas enuHuna 5BoMoIUH. COBpEMEHHBIE METOMbI
OLIEHKM TEHETUYECKOTO pa3sHOOOpa3wst M CTPYKTYphl momyisiuuid. V3meHeHue
reHo)oHAa MOMYJISIIMM Kak DJIEMEHTApHOE SBOJIOIMOHHOE SIBJICHHE. 3aKOH
reHetTudeckoro pasHoBecus [x. Xapau, B. Baitn6epra.

DOneMeHTapHble  (aKTOpbl  (IBWKYIIME CHUJIBI) DBOJIOIUU. MyTalmoOHHBINA
nporecc. KomOunatuBHas wu3MeHuuBOCTh. Jlpeiidp reHoB — chyuwaiiHble
HEHANpaBJIeHHbIE HW3MEHEHMsS 4YacToT ajuiened B momymsimusax. Oddekr
OCHOBATEJIA. Murpanuu. N3onsiius MOMYJISIAN: reorpadpuyeckas
(mpocTpaHCcTBEHHAas ), OMosoTHUecKas (pernpoayKTUBHA).

EcrectBennblii  oTOOp — HampaBusommii  ¢GaxTop dBoMOLUH.  DOpPMBI
€CTeCTBEHHOTO 0TOOpa: JBIDKYIIMH, CTaOMIM3UPYIONMIUN, Pa3pbIBAIOLIUI
(mu3pyntuBHbIi). [TonoBoit oT6op.

[IpucnocoOneHHOCT, ~ OpraHM3MOB ~ Kak  pe3yJbTaT  MHUKPOIBOJIIOIMH.
Bo3nukHOBeHHe — mpucnocoOneHuid y  opraHu3MoB.  Apomop¢o3bl U
uanoanantauuu. [Ipumeps! npucrnocobneHuii y opranuzmMoB. OTHOCUTEIBHOCTD
MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepum wu CcTpykTypa. BmumooOpazoBaHme Kak pe3yabTaT
MHUKpPOABOJIONHMH. M30msmus — kitoyeBoi ¢akTop BHI000pa3zoBanus. Ilytu u
CHoco0bI BUI000pa30BaHUSA: aIIONaTPHUECKOe (reorpaduueckoe),
cUMIaTpuyeckoe  (IKOJIOTMYECKOE),  «MTHOBEHHOE»  (MOJUILUIOMIU3AIuS,
rubpuanzanus). JuTenbHOCTh BOIIOIUOHHBIX ITPOLECCOB.

Mexanu3zmbl (GopMUPOBaHHS OMOJIOTUYECKOTO Pa3HOOOpA3HsL.

Ponb 3BONMIOLIMOHHON OMONOTHM B Pa3pabOTKE HAYYHBIX METOJIOB COXpPAaHEHMS
O6uopaszHooOpaszus. MUKpPOIBOJIOLKS W KOIBOJIOLMS IAapa3uTOB M HX XO3sEB.
Mexanu3mbl GOPMUPOBAHUS YCTOMYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI 0OpHObI

C HeH

Meroasl m3ydeHuss MakposBosrouuu. llaneoHTonorndyeckue MeTonbl M3y4EeHUS
sBomoun. [lepexoanbie GopMbl U GUIIOTEHETUYECKHE PSIBI OPTaHU3MOB.
buoreorpaduyeckue meroanl uzyueHus 3poironuu. CpaBHeHue (Quopsl u (hayHbl

MaTEepHKOB U OCTPOBOB. buoreorpagpuueckue obnactu 3emin. Buabl-sHaeMUKky 1



6.4

68

PENUKTHI.

DOMOpHOIOTHYECKHEe U  CPaBHUTEIBHO-MOPGHOIOTUYECKHE METOAbl H3y4YEHHS
IBOJIIOIMM. ['eHeTHueckne MeXaHU3Mbl HBOJIIOLIMM OHTOTE€HE3a M IOSIBICHUS
SBOJIIOIIMOHHBIX ~ HOBHIECTB. [ 'OMOJIOTMYHBIE W  AQHAJOTMYHBIE  OpPTraHbI.
PynumenTtapubie  opranbl M araBU3Mbl.  MOJEKYJISIPHO-T€HETHUYECKUE,
OMOXMMHUYECKHEe M  MaTeMaTUYeCKWe  METOAbl  W3YYEHHs]  DBOJIOLHUU.
I'omonoruunsie reHbl. COBpeMEHHBIE METOAbI MOCTPOEHUS (PHIOTEHETHYECKUX
JIEPEBHEB.

XPOMOCOMHBIE MYTaIlUH U YBOJIIOIHSI TEHOMOB.

OO6mue 3akoHOMEpHOCTH (MpaBuia) 3BoJOLKMU. HeoOpaTUMOCTh 3BOIIOLHUU.

AnantuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB 3BOJIIOIIUU

Hayunble runorte3bl NpPOUCXOXKIEHHsS JKU3HM Ha 3emiie. AOuoreHes H
naHcnepMmus. JloHayuHble peACTaBIEHUS O 3apOXKIEHUH KU3HU (KPEALMOHU3M).
I'nnoTe3a MOCTOSAHHOTO caMO03apOXkKAEHUS JKU3HU U €€ ONPOBEPIKEHUE OIBITAMU
®. Pemu, JI. Cnamnanuanu, JI. Ilacrepa. IlpoucxoxaeHue KU3HHM U
acTpoOHOJIOTHSI.

OcHOBHBIE 3Tanbl HEOpraHWYeCKOW HBoMOIMU. [lnaHeTapHas (reosormyeckas)
IBOMIIONMSL. XHMHYecKass 3BOJIOLUA. AOHMOT€HHBIM CHHTE3 OpPraHMYECKHX
BemecTB u3 Heopranmdeckux. OmbiT C. Mummnepa u I'. FOpu. ObpazoBanue
noaumepoB U3 MoHomepoB. KoanepBatnas runoresa A.M. Omnapuna, runoresa
nepBuuHoro OynboHa JIx. XonneiliHa, reHerudeckas rumote3a ['. Mémepa.
Pu6osumser (T. Yek) u rumotesa «mupa PHK» V. I'mnbGepra. @opmupoBanue
MeMOpaH U BO3HUKHOBEHHE MTPOTOKIIETKH.

Uctopust 3emin u mMetoapl €€ udydeHus. Vckomaemble OpraHMYECKHE OCTaTKH.
I'eoxponosorust u e€ meroabl. OTHOCHUTENbHAS M AOCOJIOTHAs I€OXPOHOJIOIHUS.
I'eoxpoHonornyeckas mkasa: 30Hbl, 3pbl, IEPUOJIBI, FTOXH.

HavanpHble sTansl opraHuyeckoil sBomonuy. llosBieHne U 3BONIONMS NEPBBIX
KJIETOK. OBOJIONMs MeTabonu3Ma. BoO3HMKHOBEHHE MEpPBBIX HKOCHUCTEM.
CoBpemeHHbIE MUKPOOHBIE OMOIIIEHKU KaK aHaJIOr MEePBbIX Ha 3eMJie COOOIIECTB.
Crpomaronutsl. [IpokapuoThl U 3yKapHOTHI.

[Ipoucxoxxaenne 3ykapuoT (cUMOHOTeHe3). DBOJIOIMOHHOE MPOUCXOXKICHHE
BUPYCOB. [IpoMCXOXKI€HHME MHOTOKIETOYHBIX OPraHu3MOB. Bo3HUKHOBeHHE
OCHOBHBIX I'PYyIIII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tambl 3BOMIONMU BBICHIMX pacTeHHid. OcHOBHBIE apoMOp(hO3bI
pacreHuii. Bbixon pacrenuii Ha cyumry. IlosiBiieHHMe CHOPOBBIX pacTeHUH U
3aBoeBaHne uMu cymu. CemeHHble pacTeHus. lIpoucxoxkaeHue IBETKOBBIX
pacTeHui.

OcCHOBHBIE JTambl SBOJIONHMH JKUBOTHOTO Mupa. OCHOBHBIE apoMOpdO3bI
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KUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIIEHHE COBPEMEHHBIX
TUnoB. llepBrie XOp0BBIE KUBOTHBIE. JKU3HB B BOJIE. DBOJIOLMS TO3BOHOYHBIX.
[Ipoucxoxaenne ampuodbuit u pentwimii. [IpoucxoxaeHNe MICKONUTAOINNX U
ntuy. [Ipunnun xmoyeBoro apomopgosza. OcBoeHue OECHO3BOHOYHBIMU H
[103BOHOYHBIMHU KUBOTHBIMH CYIIIH.

PazBuTune xu3HM Ha 3emiie TI0 3paM U MepuojaM: apXxeu, MpoTepo30i, Naaeo30u,
Me30301, KaiHO30H. OOmas XapakTepUCTHKAa KIWMaTa H TEOJOTHYSCKUX
nporieccoB. [losiBiIeHue 1 pacBeT XapaKTEePHBIX OPraHU3MOB. YTIeo0pa3oBaHUE:
€ro YCJIOBHSI U BIUSHUE HA Fa30BBINA COCTaB aTMOC(EPHI.

MaccoBble BBIMHpPAaHHUS — HKOJOTMYECKHE KpU3UCHl mnponuioro. IlpuyuHbel u
CJIEICTBUSL MAaccoBbIX BbIMHMpaHUil. COBPEMEHHBIN 3KOJOTMYECKUI KPHU3UC, €0

0COOEHHOCTH

6.5

Paznenst m 3amaunm anTpomosyoruu. Mertonpl aHTpornosiornd. CTaHOBIIEHHE
MPECTaBICHUN O MPOUCXOXKACHUH yesioBeka. COBpeMEHHbIE HayYHbIE TEOPHH.
CxoncTBO 4yenoBeka C KMBOTHBIMH. CHUCTEMATHYECKOE IIOJIOKEHUE YEJIOBEKA.
CBuzerenbcTBa  CXOJACTBA  YeJlIOBEKa C  JKMBOTHBIMH:  CPaBHUTEIHHO-
MOpP$OJIOTHYECKHE, AMOPHUOJIOTUYECKHE, (hbU3M0II0r0-0MOXUMHYECKHE,
nosesneH4Yeckue. OTanuMs yenoBeKa OT )KMBOTHBIX. [IpsiMOX0XkaeHNEe U KOMILIEKC
CBSI3aHHBIX C HUM MPHU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPOW CUTHAJIBHOMN
CUCTEMBI.

JBuxymue cuibl ((akTopbl) aHTpoOHoOreHe3a: OHOJIOTMYECKHE, COLMAJIbHBIE.
CooTHolIeHre OMONIOTMYECKUX U COLUANIBHBIX (DAKTOPOB B aHTPOIOTEHE3E.
OCHOBHBIE CTalMU aHTPOIIOTreHe3a. ABCTPAJIONUTEKH — IBYHOTHE TPEIKH JIIOIEH.
YenoBek  ymenblil, TE€pBble  HM3rOTOBJIEHUA Opyaud Tpyna. Yesosek
MPSMOXOJISAIIMNA W TIEPBBIA BBIXOA JroAeH 3a mpenensl Adpuku. Yemosek
reiiaens0eprckuil — OOIIMII MPeoK HEeaHIEepPTATLCKOTO YeJIOBeKa M YellOBeKa
pazymHOro. YenoBek HeaHIEPTaIbCKUN KaK BHJ JIOACH XOJIOIHOTO KIMMATA.
UenoBeKk pa3yMHBII COBPEMEHHOTO THIA, JIECHHUCOBCKHI YEIOBEK, OCBOCHHE
KOHTHMHEHTOB 32 MpeneaamMu AQpuku.

DOBOJNIOLUS COBPEMEHHOIO uesnoBeka. EcTecTBeHHbI OTOOp B MOIMYJISALUAX
yenoBeka. MyTalMoOHHBIA mporiecc W noaumopdusm. [lomymsiiroHHbIE BOJHBI,
npeiid reHoB, Murpanus U «3GQPEeKT OCHOBATENS» B MOMYJIAIUAX COBPEMEHHOTO
YyeJioBeKa.

UYenoseueckue pacel. Ilonarne o pace. bonbmme pacel:  eBponeougHas
(eBpasuiickasi), aBCTpajO-HErpoujHasi  (PKBaTOpUaiIbHAsi),  MOHTOJOHIHAS
(a3maTcko-aMepHuKaHCKas). Bpemss U myTu pacceieHHs] uyeloBeKa MO IUIaHEeTe.
EnunctBo  uyenoBeueckux pac. HayuHas  HECOCTOSTENBHOCTb — pacu3Ma.

[IpucnocoOneHHOCTh 4YeJoBEKa K pPa3HbIM YCIOBHSM OKpPYXAloIIeH Cpesbl.
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Bnusnue reorpaduueckoit cpensl W apeiipa reHOB Ha MOpQOIOTHIO U

(I)I/IBI/IOJ'IOFI/IIO YCJIIOBCKA
DKOCHCTEMEI U npucymue MM 3aKOHOMECPHOCTHU

Pasnens! u 3agaun sxostorun. CBs3b 3KOJOTUU C IPYTUMHU HAYKaMHU.
Metoabl skonoruu. IloneBble HaOmOAEHUS. OKCIEPUMEHTHl B  HKOJOTHM:
IpUpOJIHbIE U JlabopaTopHble. MopaenupoBaHue B 3KOJOTUU. MOHMTOPHUHT

OKPY>KaIOIIEeH CpeIbl: IOKATbHBIN, pETHOHAIBHBIN U TJI00AIbHBIN

Dkonorndyeckue (GakTopsl M 3aKOHOMEPHOCTH HX neiictBus. Kiaccuduxanms
9KOJIOTHUECKUX (pakTOpoB: alOmoTmyeckue, OUOTHYECKHE, AaHTPOIOTCHHBIE.
OOue 3aKOHOMEPHOCTH JIeHCTBHSA SKoJorndeckux ¢akrtopos. IIpaBuio
muHumyma (K. Ilnpenrens, 0. JIuOux). TonepanTHOCTh. DBpUOMOHTHBIE WU
CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue ¢akropsl. CBET Kak 3KoJOrHueckuil ¢akrop. JleicTBue pasHbIX
YY4aCTKOB COJIHEYHOTO CIIEKTpa Ha OPraHu3Mbl. OKOJOTMYECKHE TPYIIIbI
pacTeHM M JKMBOTHBIX 10 OTHOLIEHHIO K cBeTy. CHUrHajbHass pojib CBETA.
DoTOnEepruOANU3M.

Temmnepatypa kak 5skojoruueckuil Qaxrop. JlelicTBHe TemmepaTypbl Ha
opranu3mbl. [[oMKMIOTEpMHBIE U TOMOHOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocte kak okojoruueckuil ¢dakrop. [Ipucmnocobnenust pacteHuil K
noJyiepXKaHuio BoaHoro Oananca. Kiaccudukanust pacTeHUl 1O OTHOLICHUIO K
BoJie. [Ipucnoco01eHus )KMBOTHBIX K U3MEHEHUIO BOJHOTO PEXHMMA.

Cpenpl oOuTaHMsA OPraHU3MOB: BOJHAs, HA3€MHO-BO3/YIIHAs, ITOYBEHHas,
rTyOMHHAs  TOJANOYBCHHAs, BHYTPUOpPraHM3MEHHas. (DU3UKO-XMMHYECKHUE
0COOEHHOCTH cpesl OOMTaHus OpraHu3MoB. llpucnocoGiieHuss OpraHuzMoB K
YKU3HU B Pa3HbIX CPENAX.

buonornueckue purmbl. BHennue u BHyTpeHHHE pUTMbl. CyTOYHBIE U TOJUYHbBIE
putmbl. [IpHcnoco6IeHHOCTh OpPraHu3MOB K CE30HHBIM HM3MEHEHMSIM YCIOBUMN
KHU3HU.

Kuznennsie Gopmbl opranuzmoB. [lonsartue o xuzHeHHOU (popme. XKu3HEHHBIS
(GopMBI pacTEeHMI: JepeBbs, KyCTapHUKU, KYyCTapHUYKH, MHOTOJICTHHE TPaBBI,
OJTHOJIETHUE TpaBbl. JKu3HeHHBIE (POPMBI KUBOTHBIX: THAPOOUOHTHI, TEOOUOHTHI,
a’poOHOHTBL. OCOOEHHOCTH CTPOSHHS U 00pa3a )KU3HH.

buotnueckue Qaxtopbl. Buabl OMOTHYECKMX B3aMMOJIEHCTBHMM: KOHKYpPEHIMS,
XMIIHUYECTBO, cuMOU03 U ero ¢opmel. [lapazutusM, koomepaius, MyTyaau3M,
KOMMEHCAJIN3M (KBapTHpaAHTCTBO, HaxXJICOHUYECTBO). Herpoduueckue
B3auMoJieiicTBus  (Tomuueckue, ¢opuueckue, (abpuyeckue). 3HaUCHHE

OMOTHYECKHX BSaPIMO,I[efICTBHﬁ A1 CymECTBOBAHHA OpPraHu3MOB B CpEAC
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o0UTaHHA. HpI/IHHI/IH KOHKYPCHTHOI'O HCKIIFOYCHUA

DKOJIOTUYECKHE XapaKTePUCTHKU MOmyisaiuu. [lomymsimust kak Ouoiorudeckas
cuctema. Ponb HEOTHOPOIHOCTU Cpefibl, (U3UUECKUX 0apbepOoB U OCOOCHHOCTEH
Ouoj0THM BUIOB B (DOPMHPOBAHUH MPOCTPAHCTBEHHON CTPYKTYPHI MOMYISALIUN.
OcCHOBHBIE TIOKA3aTeNW MOMYJSAIHUHA: YUCICHHOCTh, IUIOTHOCTh, BO3PACTHAS H
MOJIOBass CTPYKTypa, POKIAEMOCTb, IPUPOCT, TEMII pPOCTA, CMEPTHOCTD,
MUTpalusl.

DKxojoruyeckas CTpykTypa mnonyisinud. OIEHKa 4YUCIEHHOCTH MOMYJISIUY.
JvHamuka monyJsiiud U €€ peryysiiusa. buoTuyeckuil MmoTeHIran MOMyJISIUH.
MopgenupoBanre OWMHAMUKW —rmonynsuud. KpuBble pocTa  YMCIEHHOCTH
nonyysiiuud. KpuBble BbDKHMBaHUA. Perynsuus 4MCIEHHOCTH TOMYJISIUNA: POJb
(hakTOpOB, 3aBHUCIIIMX W HE 3aBUCAIIUX OT IUIOTHOCTH. OKOJOTHYECKHE
cTpareruu BUJ0B (I- u K-ctparerun).

[TonsTne 00 »oKkojormueckod HuUme Buga. Mecroobutanue. MHoromepHas
Mozenb sKkonormyeckon Humu Jx.M. XarunHcoHa. PazMepsl sKoIoruyeckoun
Huid. [loTeHnmanpHas U peain30BaHHAsT HUIIIN.

Bun kak cucrema mnomynsuuil. Apeansl BUAOB. BUIBI M HX KU3HEHHBIC
CTpaTerud.  3aKOHOMEPHOCTHM  TMOBEACHUS M  MHUIpaluid  >KHUBOTHBIX.

buonornueckue naBazumn JYKCPOAHBIX BUIOB

7.4

CooOmiectBa opraHu3MoB. buorneHo3 u ero crpykrypa. CBsizu Mexnay
opranm3mMamMu B OwuoreHoze. DJkocucreMa Kak OTKpbiTas cuctema (A.JDx.
Tencnu). OyHKIUOHAIBHBIE OJIOKM OPraHU3MOB B HKOCHCTEME: MPOAYLEHTHI,
KOHCYMEHTBI, peayueHTbl. Tpopuueckue ypoBHH. Tpoduueckue nenud U CETH.
Abuotnueckue Onoku skocucteM. ITouBbl U mibl B 3KocucteMax. KpyroBopot
BEIIIECTB U MTOTOK 3HEPTUH B IKOCHCTEME.

OcHoBHbBIE TMOKa3aTeIN 3KOocUcTeMbl. buomacca u mpoaykuus. DKOJIOTHYECKUE
MmUupaMu bl YUCECII, 61/IOMaCCI>I " OHCPIUH.

HanpaBnenHble 3aKkOHOMEpPHBIE CMEHBI COOOLIECTB — cyKueccuu. IlepBuuHble u
BTOPUYHBIE CYKIECCMM W WX MPUYUHBL. AHTPOIOTreHHbIE BO3ACUCTBUS Ha
cykueccun. KimnmakcHoe cooluiectBo. bruopaznoobpasue v moinHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMYUBOCTU COOOIIECTB.

[IpuponHble 3KOCHCTEMBI. AHTPOIOI€HHBIE HKOCHUCTEMBI. ATpO3KOCHCTEMA.
ArpornieHo3. Paznuuust MeXay aHTPONOTe€HHBIMH U IPUPOIHBIMU SKOCUCTEMaMHU.
Ypb6oskocuctempl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. ['opoackas ¢uiopa u
(ayna. CuHaHTpONHM3aMs TOPOACKOHN (ayHbl. bronmornyeckoe u X03siiCTBEHHOE
3HAYEHUE arpo’3KOCUCTEM M ypOO3IKOCHUCTEM. 3aKOHOMEPHOCTH (OPMHUPOBAHHUS
OCHOBHBIX B3aMMOJEHCTBHI OpraHU3MOB B 9KOCHCTEMAX.

HepeHoc OHCPIUr U BCHICCTB MCKAY CMCKHBIMHU 3KOCUCTCMaMHU. YcTOoN4uBOCTD
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OpraHnu3mMoBs, HOHyJ’IHHI/Iﬁ U OKOCHUCTEM B YCIOBHAX CCTCCTBCHHLIX H

AHTPOMOTEHHBIX BO3JICUCTBUI

buocdepa — obOwmemnanerapHas oOojouka 3eMild, TA€ CYLIECTBYeT WU
cyliecTBoBasna XH3Hb. YueHue B.M. Bepnaackoro o Ouocdepe. Obnactu
6uocgepsl u e€ coctas. JKupoe BeriecTBo 6uocepsl U ero PyHKINH.
3aKOHOMEPHOCTH cyliecTBOBaHUs Ouocdepsl. OcobeHHoctn OHOCheEphl Kak
ro0anpHOM  dKOCUCTeMBbl.  Jl[uHamMuyeckoe  paBHOBecue B Ouocdepe.
KpyroBopotsl BemecTB U OHOT€OXMMHYECKHME LHMKIBI (yriepoja, as3ora).
PurmuanOCTS siBIIeHMI B Onocdepe.

3oHanbHOCTE Onocdepsrl. [Torstrue o 6mome. OCHOBHBIE OMOMBI CYIIU: TYHIPA,
XBOWHBIE Jleca, CMEIIaHHbIE M IIHPOKOJIMCTBEHHbIE Jeca, CTENH, CaBaHHBI,
NYCTBIHM, TPOIHUYECKHUE Jieca, BBICOKOrOpbs. Kimmar, pacTUTENbHbIM U
YKUBOTHBIN MUp OMOMOB CYIIH.

CrpykTypa U (yHKIMS XKHUBBIX CUCTEM, OLIEHKAa UX PECYpCHOr0 MOTEHIMala U

ouochepHbIx QyHKIHIHA

DKoslornyeckue Kpu3uchl U WX NMpUUMHBL. Bo3neiicTBue yenoBeka Ha Ouocdepy.
3arpsi3HeHUE BO3AYIIHOM cpeabl. OXpaHa BO3ayXa. 3arpsi3HEHUE BOJIHOM CpeEnbl.
OxpaHa BOAHBIX pecypcoB. Pazpyiienune mouBbl. OXpaHa MOYBEHHBIX PECYPCOB.
N3menenne kimmara.

AHTpPOIIOr€HHOE BO3JICHCTBUE HA PACTUTEIbHBIM M SKMBOTHBIM Mup. OxpaHa
PaCTUTENBHOTO U XKUBOTHOrO MHpa. OCHOBHBIE MPUHLHUIIBI OXPAHbl MPUPOIBIL.
Kpacupie kuuru. Ocobo oxpansiemble mnpupoansie Tteppuropuu (OOIIT).
Borannueckue caapl U 300J0THUYECKHE TTAPKU.

OcCHOBHbIE TNPHUHLMIIBI YCTOMYMBOI'O Ppa3BUTHs YEJIOBEUECTBA W IPUPOABL.
PammonanbHO€  MPHUPOJONONIB30BAHME U COXpaHEHHE  OMOJOrHYECKOTro

pazHooOpasus 3eMiu
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOIO
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJTHI 1J151 VUEHUKA

buonorus. 10 kmacc. Yuebnuk. Yrinyonéunsiii ypoBenb. OI1. ®I'OC

[Taceunuxk, Kamenckuii, Pyorios

[Ipocsemienue: buonorus. Jlunus xusnu (5-11) bazoBerit

METOIUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

https://infourok.ru/userMaterials/userMaterials/index

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HMHTEPHET

https://resh.edu.ru/

https://uchi.ru/

https://m.edso0.ru
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