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HHOACHUTEJIBHAA 3AIIMCKA

[Tporpamma o yuebHomy npeamery "buonorus" (nanee - 6107I0THs) HA YPOBHE CPEIHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3
«O06 oOpazoBanuu B Poccuiickoit ®enepauun»y, ®I'OC COO, Konmeniuu mnpenoaaBaHus
yueOHoro npeamera «bruonorus» u OCHOBHBIX MOJIOKEHUN (henepaabHON pabodeil mporpamMmbl
BOCTIMTAHUS.

VYuebubiii npeamer «buonorus» yriyonéunoro ypoBHs usyudeHus (10-11 xmaccer)
SABIISICTCSI OJTHUM W3 KOMIIOHEHTOB INpeIMeTHOH obnactu «EcTecTBEHHO-HAaydHBIE TPEAMETHD».
CornacHo mnonoxenussm OPI'OC COO mnpodunbHble y4deOHble NpPEeaMEThl, H3ydaeMble Ha
yrayOnE€HHOM YpOBHE, SIBISIOTCA criocoOoM auddepeHnnanun o0ydeHus Ha YpOBHE CpPEIHEro
oOrmiero oOpa3oBaHUS M MPHU3BaHBl O0ECIEUUTh MPEEMCTBEHHOCTh MEXIYy OCHOBHBIM OOIIHMM,
CpeIHUM OOIIUM, CpPeIHUM MPOQPECCHOHAIBHBIM U BBICIIMM OOpa3oBaHHEM. B TO ke Bpems
KKl U3 3TUX Y4EOHBIX MPEAMETOB JIOJIKEH ObITh OPUEHTUPOBAH HA MPUOPUTETHOE PEIICHHE
0o0pa3oBaTeNbHbIX, BOCIHUTATEIbHBIX M PAa3BUBAIOIIMX 3aJa4, CBA3AHHBIX C MpodopHeHTanuen
o0yyaroImuxcss ¥ CTUMYJIMPOBAHMEM HHTEpeca K KOHKPETHOM OO0JacTH Hay4HOTO 3HAHMS,
CBSI3aHHOTO C OWOJIOTHEH, MEIWIIMHON, SKOJOTUEH, IMCHUXOJOTUEH, CIIOPTOM WM BOCHHBIM
JIEJIOM.

[Iporpamma no yuebrnomy npeamery "buosorus” maér npencraBiieHHE O IEJIH U 3a/1adax
u3yueHus yueOHoro npeamera «bruonorus» Ha yriayOnEHHOM ypoBHE, OIIpeeIIsieT 00s13aTeIbHOe
(MHBapUaHTHOE) NPEAMETHOE COJAEpKAHHUE, €r0 CTPYKTYPUPOBAaHUE IO pasjeslaM U TeMaw,
pacmnpeeneHue o KiaccaM, peKOMEHIY€eT MOC/IeJ0BAaTEIbHOCTh U3YUeHHs Y4eOHOTro MaTepuaia
C yu€TOM MEXIIPEJIMETHbIX W BHYTPHUIIPEAMETHBIX CBs3€Hd, JIOTMKM Yy4eOHOro Ipolecca,
BO3PACTHBIX 0cOOeHHOCTeH oOyuwaromuxcs. B mporpamme mo OuMoOruM peaan30BaH MPUHIIMIT
IPEEMCTBEHHOCTH C H3y4YeHHEM OHOJOrMH Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMS,
Omarojgaps 4yeMy IpPOCMaTpUBAaeTCsl  HANpPaBICHHOCTh Ha  MOCJENYyIOIlee  pa3BUTHE
OMOJOTMYECKUX 3HAHWM, OPHEHTUPOBAHHBIX Ha (OPMUPOBAHHE €CTECTBEHHO-HAy4YHOTO
MHUPOBO33PEHUS, IKOJOTHUECKOTO MBIIUIEHUS, MPEJCTaBICHUNA O 340pOBOM 00Opa3e >KU3HM, Ha
BOCIIUTaHHE OEPeXHOro OTHOIIEHHS K OKpYXarolled MpupoiHoi cpene. B mporpamme mo
OMOJIOTMM TakXe IOKa3aHbl BO3MOXHOCTM ydeOHoro mnpenmera «buosorus» B peanuzanuu
tpeboBanuit ®I'OC COO Kk MmIaHUPYyEeMBbIM JTUYHOCTHBIM, METANPEAMETHBIM W TPEAMETHBIM
pe3dynbrataM oOydeHHus U B (OPMUPOBAHUU OCHOBHBIX BHUAOB Y4eOHO-IIO3HABATEIHHON
NESATENIbHOCTH O0yYaloIUXCsl M0 OCBOCHHUIO COJEp)KaHUs OMOIIOTHYECKOro oOpa3oBaHUS Ha
YPOBHE CpeHEro 001ero o0pa3oBaHus.

VYueOHblii npeamer «buonorus» Ha ypoBHE CpeaHEro ooOmero oOpa3oBaHMs 3aBepIacT
Ouosoruueckoe oOpa3oBaHKe B IIKOJE U OPUCHTHPOBAH HA PACIIUPEHUE U yIriayOieHne 3HaHUN
o0ydJarmuxcsi O JKMBOM MPHPOJE, OCHOBAX MOJCKYJSIPHOM U KIETOYHOW OHOJIOTHH,
SMOPHOIOTHN U OWOJIOTUM PA3BUTHS, TEHETUKH, CEJIEKIUH, OMOTEXHOJOTHH, JBOJIOIHUOHHOTO
YUEHHUS U IKOJIOTHH.

N3yuenne yuye6HOro mpenmera «buonorus» Ha yrirybJIeHHOM ypOBHE OPHEHTHPOBAHO Ha
MOATOTOBKY OOYYarOIIMUXCS K TOCIEIYIOMIeMY IOJIYYCHUI0 OHMOJIOrMYecKOro 0o0pa3oBaHUS B
By3aX W OpPraHU3aLUSAX CPEeIHET0 MpodeccHoHanbHOTO 00pazoBaHus. OCHOBY €ro CoJepKaHUs
COCTaBJISIET CHUCTEMa OMOJOTMYECKUX 3HAHUM, MOJYYEHHBIX MPU HU3YYEHUH OOy4YaroIUMUCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECKHX pa3/esioB OHOJIOTMM Ha YpPOBHE OCHOBHOTO OOIIETro
oOpasoBanus, B 10—11 kimaccax 3Tv 3HaHUS MOTYYarOT pa3BuTHe. Tak, pacIIMpEeHbl U yTIyOJleHbI
OuoJIoTMYeCKHe 3HAHMSA O PACTEHUSX, KUBOTHBIX, TpHOax, OakTepusx, OpraHU3Me YelOBeKa,
o0LIMX 3aKOHOMEPHOCTSX JKHU3HM, JOMOJHMUTEIbHO BKJIIOYEHbI OMOJIOIMYECKHE CBEJICHUS
MPUKIATHOTO W TOMCKOBOTO XapaKTepa, KOTOPbIE MOXHO HCIIOJIb30BAaTh KaK OPUEHTHPHI s
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nocleayIomero Beioopa npodeccun. Bo3mokHa Takke MHTErpanus OHMOJIOTHYECKHX 3HAHHUH C
COOTBETCTBYIOIIUMHU 3HAHHUSIMH, TTOJTYICHHBIMU 00yJaIOIIUMUCS TIPH U3yUYeHUU (DU3HKHU, XUMUH,
reorpaduy 1 MaTEMaTHUKH.

CrpykTypa mporpamMmbl 1Mo ydeOHOMy mpeamery "buosjorusa" oTpakaeT CHCTEMHO-
YPOBHEBBII M SBONIOIHOHHBIA MOAXOABI K H3ydeHHIo Ouonoruu. COriacHO UM, H3y4aroTCs
CBOICTBAa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJIS )KUBBIX CHCTEM Pa3HOI0 YPOBHS OpraHu3alluy,
SBOJIIONMA OPTaHWYECKOTO MHUpa Ha 3emiie, COXpaHEHHs OWOJIOTHYECKOTO pa3HOOOpa3us
wianetel. Tak, B 10 kiacce u3ydaloTcs OCHOBBI MOJEKYJSIPHOM M KIJIETOYHOM Ouoloruu,
OMOPHONIOTUN U OUOJIOTUH PA3BUTHUS, TEHETHUKU U CEJEKIIMU, OMOTEXHOJIOTUU M CUHTETHYECKON
OMOJIOTHH, aKTyalU3UpPYIOTCSI 3HAHUS OOyYaromuxcs 1O OOTaHWKE, 300JI0TUH, AHATOMHH,
¢dbuzmonornu yenoBeka. B 11 kiacce m3ydaroTcs 3BOJIIOIMOHHOE YUYE€HHUE, OCHOBBI SKOJIOTHH U
y4eHue o ouocdepe.

VY4eOublii npeamer «buonorus» mpu3BaH 00ECHEYUTH OCBOCHHE OOYYArOIIMMHUCS
OMOJIOTMYECKNX TEOpU W 3aKOHOB, WJCH, NPUHIMIOB W TMPABWI, JIKAINIMX B OCHOBE
COBPEMEHHOM €CTEeCTBEHHO-HAay4YHOI KapTUHBI MHpa, 3HAHUH O CTPOEHUH, MHOrooOpazuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJsAlWU, OHOLEHO03a, IKOCHCTEMbI, O BBIIAIOIIMXCS
HAYYHBIX JOCTH)KCHHSX, COBPEMEHHBIX HCCIIEJJOBAHUSIX B OHOJOTHH, MPUKIATHBIX acMeKTax
OMOJIOTMYEeCKUX 3HAHUH. [ pa3BUTHS W MOJNJEpKAHUS MHTEpeca oO0ydaromuxcs K OHOIOruu
Hapsily €O 3HAYUTENIbHBIM 00bEMOM TEOPETUUECKOr0 MaTepuaia B COJAEP>KaHUU MPOTrPAMMBI 110
OHMOJIOTHH MPEIYyCMOTPEHO 3HAKOMCTBO C MCTOpUEH CTAaHOBJICHUS U PA3BUTHUS TOW WM MHOMN
obnactu OMOJNIOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOEKHBIX YUYEHBIX B PEIICHHE Ba)KHEHIIHX
OMOJIOTHYECKUX U HKOJIOTHUECKUX MTPOOIIEM.

Henp n3yuenus yuebHoro npeamera «buosorus» Ha yriiyoJ€HHOM ypOBHE — OBJIaJICHUE
0o0y4JalIMMHUCS 3HAHUSAMU O CTPYKTYPHO-(YHKIMOHAIBHOW OpraHU3allid >KHUBBIX CHCTEM
pa3HOro paHra v MpHOOpeTEeHUEe YMEHHUI MCIOIB30BaTh 3TU 3HAHUS B (POPMHUpPOBAHUH WHTEpEca
K omnpeaenéHHoN o0iacTu MpoPeCcCHOHANBHON NIEATEIHHOCTH, CBI3aHHON ¢ OMOJIOTHEN, WIH K
BbIOOPY YUEOHOr0 3aBe/IeHUS ISl IPOAOJIKEHUST OMOJI0rH4ecKoro o0pa3oBaHusl.

Jloctrxkenue 1enu uzydeHus ydeOHoro npenmera «buonorus» Ha yriyonéHHOM ypOBHE
obecrieunBaeTcs pelIeHrueM CIeAYIUX 3a/1ay:

OCBOCHHME OOYyYalOIIMMHUCS  CHUCTEMbl OWOJNOTMYECKUX 3HAHUH: 00  OCHOBHBIX
OMOJIOTMYECKUX TEOPHsIX, KOHLEMIMIX, TMIoTe3aX, 3aKOHaX, 3aKOHOMEPHOCTSX M IpaBuiax,
COCTaBIISIIOLIMX COBPEMEHHYIO €CTECTBEHHO-HAyYHYI0 KApTUHY MHpa; O CTPOCHHUHU,
MHOT000pa3u U OCOOEHHOCTSAX OMOJOTHYECKHX CHCTEeM (KIIETKa, OPraHu3M, MOMYJISIus, BU/I,
OuoreorneHo3, Ouocepa); 0 BBIJAIOMIUXCA OTKPHITHAX M COBPEMEHHBIX HCCIEIOBAHUAX B
OuoJIoruy;

O3HAaKOMJIEHHE  OOydYaromMxcsi €  METOJAAMM  TO3HAHHUA  JKUBOM  MPUPOABI:
UCCJIEIOBATENLCKUMU METOAaMU OUOJIOTMYECKUX HAYK (MOJEKYJISAPHOU U KJIETOYHOU OMONIOTHH,
AMOPHUOIIOTUN U OUOJIOTHH PAa3BUTHUS, TEHETUKU U CEJICKIIMU, OMOTEXHOJIOTUU M CUHTETHYECKON
OMOJIOrMM, TaJCOHTOJOIMM, 3KOJOTMH); METOJAaMH  CaMOCTOSITEJIbBHOTO  MPOBEJIEHUS
OMOJIOTMUECKUX WCCICIOBaHUN B JjabopaTtopun W B Tpupoae (HaOMOACHHE, H3MEpPEHHUeE,
9KCIIEPUMEHT, MOJICTTUPOBAHUE);

OBJIaJIcHUE OOYYaIOIUMUCS yYMEHHUSMH: CaMOCTOSITENIbHO HAaXOAWUTh, AHATM3UPOBATH U
UCTIOJIB30BaTh OMOJIOTUYECKYIO HH(OPMAIIHIO; TIOIH30BATHCS OMOJIOTUYECKON TEPMUHOJIOTHEN 1
CUMBOJIMKOM;  yCTaHaBIMBaTh CBSI3b MEXKAY pa3BUTHEM OHOJIOTMM U  COLMAJIBbHO-
SKOHOMHYECKUMHU M SKOJOTHYECKUMU NpoOJieMaMU YeIOBEYECTBA; OLEHUBATh IOCIEICTBUS
CBOEH JIEATENIFHOCTU 110 OTHOIIEHHIO K OKpPY)KAIOLIeH NpUPOIHON cpene, COOCTBEHHOMY
3I0pOBBI0O U 370POBbI0  OKPYXKAIOLIUX JIIO€H; OOOCHOBBIBaTH M  COOIIOAATh MeEpbl
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npopHUIAKTUKN WHPEKIMOHHBIX 3a00JIeBaHuil, MpaBWia MOBEJICHHUS B MPUPOJE U OOecredeHus
0€30MaCHOCTH COOCTBEHHOM KHU3HENESATSIFHOCTH B YPE3BBIYAWHBIX CUTYAIUSIX MPUPOJHOTO U
TEXHOTC€HHOT'O XapaKTepa; XapaKTepu30BaTh COBPEMEHHbIE Hay4dHbIE OTKpPBITHS B 00JacTu
OHOJIOTHH;

pa3BUTHE y 00YYarOIUXCsl MHTEJUIEKTYyallbHBIX U TBOPUYECKHUX CIIOCOOHOCTEW B IMpolecce
3HAaKOMCTBA C BBLIAIOLIMMHCSA OTKPBITUSMU U COBPEMEHHBIMH HCCIICAOBAHHMSIMHU B OMOJIOTHH,
pelaeMbpIMi €10 IpoOiieMaMu, METOA0JIOTHEe OHMOJOrMYecKOro HCCIeAO0BaHUs, MPOBEACHUS
JKCIIEPUMEHTAIbHBIX HCCIEIOBAaHUI, pelmeHus] OMOJOTHYEeCKMX 3aJad, MOJETUPOBAHUS
OMOJIOTNYECKUX 0OBEKTOB U MPOLIECCOB;

BOCIIUTaHHE y OOyYarOMIMXCsl IIEHHOCTHOTO OTHOUIICHHUSI K JKMBOM MPUpPOJAE B IEJIOM H K
OTIENbHBIM €€ O00beKTaM U SBJICHUSM; (POPMHPOBAHUE OSKOJIOTHYECKOM, TIE€HEeTHYECKON
IPaMOTHOCTH, OOIIeW KyJIbTYphl MOBEACHHUS B MPUPOJE; MHTETPAIlMH €CTECTBEHHO-HAYUYHBIX
3HAHUI;

npuoOpereHre 00yJaromUMHICS KOMIIETEHTHOCTH B PAallHOHAIBHOM IPUPOIOTIOIH30BAHUT
(cobmoneHne mpaBWJI MOBEACHUS B TMPUPOJE, OXpaHbl BHUAOB, JKOCHCTEM, OHochepsl),
COXPAaHEHUU COOCTBEHHOI'O 37I0POBBS U 3J0POBBS OKPYXKAIOIIUX JIOAEH (COOMoIeHusT Mep
npopuIakTUKu  3abojeBaHud, oOecrmeyeHHe  O€30MACHOCTH  KHU3HEIEATEIbHOCTH B
Ype3BbIYANHBIX CUTYaLUAX IPUPOJHOTO U TEXHOTEHHOI'O XapaKTepa) Ha OCHOBE MCIOJIb30BaHUS
OHMOJIOrMYeCKUX 3HaHUN U YMEHUH B IOBCETHEBHOM KU3HU;

CO3/IaHHME YCJOBHMM JJii OCO3HAHHOrO BbIOOpa OOYYAIOUIUMUCS HHIUBUAYATbHON
00pa30oBaTeNIbHOW  TPACKTOPHM, CIIOCOOCTBYIOLIEH HOCIEayoUEeMy MpodecCuoHaTbHOMY
CaMOOITIPE/ICICHNIO, B COOTBETCTBUM C WHAWBUAYAIbHBIMH HHTEpECaMH M TOTPEOHOCTAMHU
peruoxa.

OOmiee 4yuCIIO YacoB, OTBEACHHBIX HAa HM3yuyeHHUE OHOJOTMU Ha YIiayOJIeHHOM YpOBHE
cpenHero obmiero obpa3zoBaHus, coctaBuser 204 yaca: B 10 kmacce — 102 ugaca (3 daca B
Henento), B 11 kimacce — 102 gaca (3 yaca B Hefienio).

OTb6op opraHu3alMOHHBIX (OpPM, METOJOB H CPEACTB OOydeHHUs OHOJIOTHH
OCYIIECTBIISIETCS ¢ YUETOM CHEUM(PUKU €ro COJep’KaHus M HANpaBIEHHOCTH HA MPOAOKEHHE
OMoJIOrn4eckoro 0o0pa3oBaHUs B OPraHU3ALUAX CPEAHEro MNPO(ECCHOHATBHOTO U BBICIIETO
o0Opa3oBaHUs.

OO0s3aTeNbHBIM YCIIOBHEM TpU OOYYEHHWH OWOJIOTHH Ha YIIyOJEHHOM YPOBHE SIBIISETCS
MpOBECHUE JabOpaTOPHBIX M TMpakTHueckux pabor. Takke ydacthe oOydarOmIMXcs B
BBIMIOJTHEHUH TPOEKTHBIX M y4eOHO-HCCIEOBATEIbCKUX pabOT, TeMaTHKa KOTOPBIX
ONpEAENAETCS YUYUTEIEM Ha OCHOBE MMEIOIIMXCS MaTepUabHO-TEXHUYECKUX PECYPCOB U
MECTHBIX PUPOIHBIX YCIOBUH.



COJAEPKAHUE OBYYEHUA
10 KJIACC

ConepxaHnve MpPOrpaMMbl, BBIICIEHHOE  KYPCUBOM, HE BXOJUT B  IPOBEPKY
rocyaapcTBeHHoU utorosoi arrecrauuu (I'MA).

Tema 1. buojsiorust Kak HayKa

CoBpemenHast 6uonorusi — KOMIUIEKCHas Hayka. Kparkas ucropus pa3BUTHS OMOJOTHH.
buonornueckne Hayku M u3ydaemMble UMHU TpoOiemMbl. DyHIaMEHTAlbHBIC, MPHUKIATHBIE WU
TIOMCKOBBIE HAYYHBIC UCCIICIOBAHUS B OMOJIOTHH.

3HadyeHre OMOJIOTMM B (POPMUPOBAHWU COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. Ilpodeccun, cBszaHHpie ¢ Ouonorueil. 3HaueHue OWUONOTMH B MPAKTHYECKON
JEATEIbHOCTH YEJOBEKA: MEIMIIMHE, CEJIbCKOM XO3MWCTBE, MPOMBIIIJIEHHOCTH, OXpaHe
PUPOJIBL.

JdemoHcTpauuu

[Toptpetsr: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. dapsun, Y. 'apsei, I
Mennens, B. U. Bepuanckuii, U. II. IlaBnosB, M. WM. Meunukos, H. M. Basunos, H. B.
Tumodees-Pecosckuit, [Ix. Yorcon, @. Kpuk, /1. K. benses.

Tabmuup! 1 cxembl: «CBsi3b OMOJIOTUU C APYTUMHU Haykamuy, «Cucrema OMOJIOrHYeCcKUX
HayK».

Tema 2. ’KuBble ccTeMbI U UX H3YYEeHHE

JKuBble cucTeMBl Kak mpeaMeT u3ydeHus: Ononoruu. CBOWCTBA KUBBIX CUCTEM: STUHCTBO
XUMUYECKOTO COCTaBa, JUCKPETHOCTh M IEJIOCTHOCTh, CJIOXKHOCTh H YHOPSIOYCHHOCTH
CTPYKTYpBI,  OTKpPBITOCTb, CAMOOPraHMU3alUs, CaMOBOCIIPOM3BEICHUE, Pa3apakKMMOCTh,
M3MEHYUBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHu3alyMyd JKHUBBIX CHCTEM: MOJEKYJSPHBIMA, KIETOYHbIM, TKAHEBBIM,
OpraHU3MEHHBIM, HOMYJIALIMOHHO-BUJOBOM, 9KOCHCTEMHBIN (OnoreoneHOTUYECKUI),
o6uocdepnsiit. [Iponeccsl, npoucxoasmue B KUBbIX cucTeMax. OCHOBHbBIE MPU3HAKH KHUBOTO.
Kuznp kak dopma cymecTBoBaHUS MaTepuu. Hayku, n3ydaromiye >KuBble CUCTEMbI Ha Pa3HbIX
YPOBHSIX OpraHu3aIuu.

N3yuenne xuBbIX cucteM. Metoasl Ouosornueckoil Hayku. HaOmronenue, maMepeHue,
SKCIEPUMEHT, CHCTeMaTh3auus, MeTaaHanu3. lloHsaTme O 3aBUCMMOM M HE3aBHUCHUMOU
nepemeHHoil. IlmanupoBanue »skcnepumenrta. [loctaHoBka M mpoBepka rumnote3. Hynesas
runore3a. [ToHsTue BEIOOPKU U €€ JOCTOBEpHOCTh. Pazopoc B Omonorndeckux MaHHBIX. OleHKa
JIOCTOBEPHOCTH TOJYUYECHHBIX Pe3yibTaToB. [IpUYMHBI MCKaKEHHS PE3yIbTAaTOB SKCIEPUMEHTA.
[ToHsiTHE CTATUCTUYECKOTO TECTA.

JemoHcTpamun

Tabmuelr U cxembl: «OCHOBHBIE TIPU3HAKU IKH3HW», «DBHOIOTHYECKHE CHUCTEMBD»,
«CBoiicTBa KMBOW MaTepun», « YpOBHU OpraHu3alyu KUBOI Mpupoab, «CTpoeHne )KUBOTHON
KIeTkn», «TkaHM  KUBOTHBIX», «CHCTEMBI OpPraHOB  YEJIOBEYECKOTO  OpraHu3May,
«buoreonenos», «buocdepa», «MeToabl U3YUESHUS KUBOU MPUPOIBD.

O6opynoBanue: 1abopaTopHOe 000PYAOBAHUE ISl IPOBEACHMS HAOIIOACHUN, N3MEPCHHIA,
SKCIIEPUMEHTOB.

IIpakTnyeckas padora «lcnonap30BaHME pa3IUYHBIX METOJOB NPU H3YYEHUH KUBBIX
CUCTEM.



Tema 3. brnosorus KjieTku

Knerka — cTpykTypHO-(Q)YyHKIIMOHATBHAS €IUHHIA >KUBOTO. VICTOPHST OTKPBITHS KIIETKH.
Pa6oter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIO)KEHUSI COBPEMEHHOM KJIIETOYHOM TEOPHH.

MeTtoabl MOJEKYJISPHOM M KJIETOYHOM OHOJOTMU: MHUKPOCKOMHMSA, Xpomarorpadus,
anekTpodope3, METOJ  MEUeHBIX aroMoB, AuddepeHnuanbHoe  IeHTpU]yrupoBaHue,
KyJIbTUBHUPOBAHUE KIIETOK. M3yueHue ¢huxcuposanmvix Kiemok. DIEKTPOHHAS MHUKPOCKOIIHS.
Konghoxanvnaa muxpockonus. Bumanvroe (npudsicusnennoe) uzyuenue Kiemox.

JdemoncTpanuu

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

Tabmuipl 1 cxembl: «CBETOBONM MHKPOCKOI», «JIEKTPOHHBIH MHKpockom», «Hcropus
Pa3BUTHUS METOJ0B MUKPOCKOIITI.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPONpPENapaThl PAaCTUTEIbHBIX, )KUBOTHBIX H
OaKTepUaIbHBIX KICTOK.

I[IpakTnyeckas pabGora «/3yueHue MeETONOB KJIETOUYHON Ouonoruu (xpomartorpadus,
anekTpodopes, nuddepernuanpaoe nenTpudyruposanue, [11IP)».

Tema 4. Xumnueckasi Opranu3anus KJIeTKH

XUMUYECKUN COCTaB KIETKU. Makpo-, MUKPO- ¥ YJIbTPAMHUKPOJIEMEHTHI. Boaa u €€ ponp
KaK pacTBOPHUTENS, peareHTa, y4yacTHE€ B CTPYKTYPHUPOBAaHUM KIETKU, TEIUIOPETYJIALUH.
MunepanbsHble BELIECTBA KIETKH, UX OMoJiornyeckast posib. Poib KaTHOHOB M aHHOHOB B KIIETKE.

Opranuyeckue BellecTBa KIETKU. buonorndyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTypbl OenkoBoi Mosekynbl. IlepBuunas crpykrypa Oenka, menTuaHas
CBs3b. BTOpuuHas, TpeTuyHasi, 4yeTBepTHUYHAs CTPYKTypbl. JleHatyparus. CBoiicTBa OENKOB.
Knaccudukanus 6enxoB. bruonornueckune GpyHKIun 6enkoB. [lpuonul.

VYrneBoasl. MoHOcaxapuabl, AUCAXapHJIbl, OJUrocaxapujbsl M moiucaxapuabl. OOmmi
IUIaH CTPOEHUS U (U3NKO-XUMHUYECKHE CBOMCTBa yrieBojoB. buonorndeckue ¢GyHKIUU
YTJIEBOJIOB.

Jlunuae!. IMunpodunsHO-THAPOPOOHBIE CBOIICTBA. Knaccudukanmst  nmummmos.
Tpurnuuepunsl, Gochoaunuisl, BOCKU, cTepouisl. bruonornyeckue ¢pynkunu aunuaos. O6mue
CBOMCTBa OHMONOTHYECKMX MeMOpaH — TEKy4ecTh, CIOCOOHOCTh K CaMO3aMbIKaHUIO,
HOJyIPOHUIIAEMOCTb.

Hyxneunossie kucnotel. JIHK u PHK. CrpoeHnne HykiieMHOBBIX KUCIOT. HykineoTuasl.
[Mpuniun kommiementapHoctu. [IpaBuio Yapragda. Crpykrypa JAHK — nBoiinas cnupanib.
Mecrtonaxoxaenue u 6nonorndeckue ¢pynkimu JHK. Buast PHK. ®@ynkuun PHK B knetke.

Crpoenue moinekyibsl AT®. Makpospruueckue cBsizu B Mmojiekyie AT®. buomornueckue
¢y AT®. BoccraHoBieHHbIE TNEPEHOCYMKH, WX (QYHKIIMA B KIETKe. [[pyeue
HYKIeo3uompugocgamul (HT®).CexkBeHNpOBaHUE JHK. Memoowi 2EHOMUKU,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykTypHast Ouosiorusi: OMOXMMHYECKHE M OMO(PU3NYECKUE HCCIEIOBAHUSA COCTaBa U
IPOCTPAHCTBEHHON CTPYKTYypbl Ouomonekyn. Modenupoeanue cmpykmypsvl U  @QyHKYui
Ouomonexyn u ux Komniekcos. Komnvromepmwiti Ousaiin U opeaHuyeckuti cunmes OUOMONEKY1 U
UX HenpupoOOHbIX AHAL0208.

JdemMoHcTpanuu

[Toptpetsri: JI. [Tonunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pauknun, @. Canrep, C.
[Ipy3unep.



Huarpammsl:  «PacnpenencHue XUMHUYECKHX JJIEMEHTOB B HEXKHMBOM  IIPUPOACY,
«PacnpeneieHre XUMUYECKUX 3JIEMEHTOB B )KUBOM IIPUPOJIEY.

Tabmuupr u cxembl: «llepuonuyeckas Tabauna XUMHUYECKHUX AJIEMEHTOBY», «CTpoeHue
MOJIEKYJIbl BOABD», «BelmiectBa B cocTaBe OpraHu3MoBy», «CTpoeHHE MOJEKYNIbl Oelkay,
«CTpyKTYpbl OenKOBOW MOJEKyIb», «CTpoeHHEe MOJEKYJ yrieBofoB», «CTpoeHHE MOJIEKyIl
IMnuoBY, «HykiienHoBble KUCIOTHIY, «CTpoeHre MoseKyIbl ATD».

O6opynoBaHue: XUMUYECKasi IOCy1a U1 000pyI0BaHHE.

JlabopaTropHnasi pabora «OOHapykeHHE OSIKOB C TTOMOIIBIO KAYECTBEHHBIX PEAKITHIN.

JlabopaTopHas paGora «VccienoBanne HyKJIEMHOBBIX KUCIIOT, BBIJIEICHHBIX U3 KIETOK
Pa3IUYHBIX OPraHU3MOBY.

Tema 5. Ctpoenue u pyHKINHU KIETKH

Tunsl KIeTOK: syKapHoTHUeckas W Mpokapuotuuyeckas. CTpyKTypHO-(GYHKIIMOHAJIbHBIE
00pa30BaHUs KJIETKH.

CtpoeHre mpOKApUOTHYECKON KIeTku. KieTtouHas CTeHka OakTepwii ©  apXeid.
OcoOeHHOCTH CTpPOEHUs TeTepoTPOPHON U aBTOTPOPHON MPOKAPUOTUYECKUX KIETOK. MecTo u
POJIb IPOKAPUOT B OMOLIEHO3aX.

Crpoenue u (pyHKIIMOHHMPOBAHUE HYKAPHOTHUECKOM kieTku. IlmazmaTuueckas memOpaHa
(mnazmanemma). CTpykTypa Ija3MaTHdeckod MeMOpaHbl. TpaHCHOPT BEIIECTB 4Yepe3
IUIa3MaTHYECKyl0 MeMOpaHy: mnaccuBHBIM (qud¢ys3us, obOneryéHHas audQysus), aKTHUBHBIN
(mepBUYHBIA ¥ BTOPUYHBIM aKTHBHBIN TpaHcmopt). [lomymponurniaeMocts MeMOpanbl. PaGora
HATPUI-KaJIMEeBOro Hacoca. DHAOLUUTO3: MUHOLUTO3, parouuto3. Dk3ouuto3. Kinetoynas cTeHka.
CrtpykTypa v QyHKIUU KIETOYHON CTCHKU pacTEHUH, rpUOOB.

Huromnaszma. Ilurtozomb. Llutockener. JIBmwkeHue nuToruiazMbl. OpraHouibl KISTKH.
OnHomMeMOpaHHBIE OpraHOMIBI KJIETKHU: 3HAoIIazMarndeckas cetb (DIIC), anmapar ['onbmku,
JU30COMBI, UX CTpOeHME U (QyHKUMHU. B3anMMOCBS3b OJHOMEMOpaHHBIX OPraHOMJOB KIIETKH.
CrpoeHue rpaHyJSIpHOTOpETUKYIyMa. Mexanusm Hanpaenenus 6eakoe ¢ JIIIC. Cunres
pacTBopuMbIX  OenkoB. CHHTE3  KIETOYHBIX MeMOpaH. Inmankuili  (arpaHyssipHBI)
SHJOTUIa3MATHYECKUN peTuKyIyM. CekperopHas ¢yHKIus anmapata [onbmku. Moougurayus
benxoe 6 annapame I onvoxcu. Copmuposxa benkos 6 annapame I onv0dcu. TpaHCTIOPT BEIIECTB
B KJIeTKe. Bakyonu pactutenbHbiX KieTok. Kiierounsiii cok. Typrop.

[losnyaBTOHOMHBIE OpraHoOMIbl KJIETKH: MUTOXOHJIpPHUM, TIIACTUIBL. [Ipoucxoocoenue
mumoxonoputl u naacmud. Cumoduocenes (K.C. Mepeosckosckuti, JI. Mapeynuc). CtpoeHue u
GyHKIIMU  MUTOXOHIpWM # minacTuia. [lepBuYHbIE, BTOPUYHBIE M CIIOKHBIE IUTACTUIBI
(DOTOCHHTE3UPYIOMIUX DYKAPHOT. XJIOPOILIACTHI, XPOMOIUIACTHI, JIEWKOIUIACTHl  BBICIIUX

pacTeHui.
HememOpannbie opraHouabl kieTkd CTpoeHue ¥ (QYHKIIMA HEMEMOpaHHBIX OPraHOWIOB
KJICTKH. Pu6ocompr. IIpomesicymounule Gunamenmol. MukpoduaaMeHTHI.

Axmunosvlemukpoguiamenmol. MBblIlIeUHbIE KIETKH. AKMUHOBbIE KOMNOHEHMbl HEMbIULEYHbIX
kremok. Mukpotpy6ouku. Kierounsiii ieHtp. CTpoeHHe W JBMKEHHE JKTYTHKOB M PECHUYEK.
MuxkpoTtpyOouku nuromiasmsl. Llentpuons. benku, accoyuupogannvie ¢ MuKkpoguiamenmamu u
Mmukpompybouxkamu. Momopnwie 6enxu.

SAnpo. Obosouka Aapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHUE M (PYHKLUH.
Snepublii 6enkoBbId MaTpuKC. [IpocTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HHTEp(ha3HOM
aape. dyxpomamun u 2emepoxpomamun. Belku XpoMaTHHa — TMCTOHBL. JJunamuxa s0epHol
06010uKU 8 MUumo3ze. HoepHulii mpancnopm.



Knerounsle  BkmoueHus.  CpaBHUTENbHAs  XapaKTEPUCTHKA  KJIETOK  DYKapuoT
(pacTuTenbHOM, KUBOTHOM, TPUOHOIN).

JdemoHcTpanuu

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

Tabmuupel u cxembl: «CTpoeHHE SYKAPHOTHUECKOM KIeTKH», «CTpoeHHe >KUBOTHOMN
KJIeTKn», «CTpoeHue pacTUTENbHON KiIeTKn», «CTpoeHne MUTOXOHJIpUMW», «Anpo», «CtpoeHune
MIPOKAPUOTHYECKOHN KIETKH.

OO6opynoBaHue: CBETOBOM MHUKPOCKOIN, MHKpPOIpEnapaTbl PacTHUTEIbHBIX, >XHUBOTHBIX
KJIETOK, MUKPOIIpenapaThbl 0aKTepUaIbHBIX KJIETOK.

JlaGopaTopHas padora «/3yueHne CTpOeHUs KIETOK Pa3IMYHBIX OPIaHU3MOBY.

I[IpakTnyeckas padora «l3yueHue cBOMCTB KJIETOUHOI MEMOpaHbI».

JlaGopaTopnas pabora «lccnenoBaHue mia3Moin3a U JACMIa3MOJIM3a B PACTUTENBHBIX
KJIIETKaX».

IIpakTnyeckas padora «/3yueHne ABMKEHUS LIUTOIIA3MbI B PACTUTENIBHBIX KIETKAX».

Tema 6. O0MeH BelllecTB M NpeBpallieHNe JHEPTHH B KJIeTKe

AcCCUMWIISIIIMSL U TUCCUMMIISLIMS — JABE CTOPOHBI MeTabonu3Ma. Turbl oOMeHa BEIIECTB:
aBTOTpOGHBIH U  rerepoTpodHbId. YyacTue KucIOpoAa B OOMEHHBIX  Ipoleccax.
Ounepreruyeckoe oOecnieueHne kieTku: rmnpespamenue AT® B 0OMEHHBIX mpoleccax.
@DepMeHTaTUBHBIA XapakTep peaklUuid KIeTOYHOro meradonuszMa. DepMeHThI, UX CTPOCHHUE,
cBoiictBa u MexaHusMm geiictBus. Kodepmentsl. OTinnuus (EepMEHTOB OT HEOPraHMYECKHX
KaTaJn3aTopoB.  beiku-akTuBaTOpsl U OEJIKU-UHTMOUTOPHL.  3aBUCHUMOCTb  CKOPOCTHU
(hepMEeHTATUBHBIX PEaKIUi OT Pa3InYHbIX (PAKTOPOB.

[lepBuuHbIl CHHTE3 OpPraHMYECKHX BELIECTB B KieTke. POTOCUHTE3. AHOKCUceHHblU U
oxcueenHvlll  omocunmes y oaxmepui. Ceemocoduparowjue nueMeHmsl U NUSMEHMbl
peakyuonnozo yeumpa. Ponb xyopomiactoB B mpoiecce GorocuHTe3a. CBeToBas M TEMHOBas
¢dazpl. @omoovixanue, Cs, Cy u CAM-munvt gpomocunmesa. IIpoTyKTUBHOCTE (DOTOCHHTE3A.
BnusiHue pa3nnyHbix pakTOpoB Ha CKOPOCTh (OTOCUHTE3A. 3HAaUeHHE (DOTOCUHTE3A.

XemocuHTe3.  PazHooOpasue  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTPUPHUIMPYIOIIHE
OakTepHH, xeae300aKTepun, cepodaKkTepun, BOJOPOJHbIE OaKTepru. 3HaU€HHE XEMOCHHTE3A.

AmnaspoOHble opranu3Mbl. Bunbl 6poxkenus. [IpoayKTel OpoKeHHS M MX HCIOJIb30BaHUE
YEJIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI OMOTEXHOJIOTMM W BO30YAUTENIN
Oone3Hen.

AdpoOHBIE OpraHu3Mbl. JTambl 2HepreTudeckoro obOmeHa. I[loArOTOBUTENBHBIN ATarl.
I'mukonu3 — 6€CKUCIOPOAHOE paCIIEINICHHE TIIFOKO3bI.

buonoruueckoe okuciaeHue, UM KIETOYHOE JbIxaHue. Ponb MUTOXOHIpHI B Ipoleccax
Ouonorudeckoro okucienus. Luknumyeckue peakuuu. OkuciautenbHoe (GochopuinpoBaHue.
Onepeus membpannoeo epaouenma npomonos. Cummes ATD: paboma npomonnotATd-
cunma3svl. llpeumymiectBa a’poOHOro myTH OOMEHa BELIECTB TEepea  aHadPOOHBIM.
O PeKTUBHOCTD IHEPTETUIESCKOTO 0OMEHA.

JdemoHcTpauuu

[Moptpetsr: [Ix. [Ipuctan, K. A. Tumupsszes, C. H. Bunorpanckuii, B. A. DOurensrapar, I1.
Murtuen, I'. A. 3aBap3uH.

Tabmumer 1 cxembl: «DotocuHTE3)», «DHEpreTHUeckuid oOMeH», «buocuHTEe3 Oenkay,
«Ctpoenue GpepMeHTay, «XEMOCHHTESY.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000pyAOBaHUE IS IPUTOTOBIICHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPENIapaToB.



JlaGopaTopnass paGora «VI3ydeHue KaTaJUTHUYECKONH aKTUBHOCTH (EpPMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanaasbl)».

Jlaboparopnasi padora «l3yueHue (EepMEHTATUBHOTO pACIICIICHUS TEPOKCH/IA
BOJIOPO/Ia B PACTUTEIBHBIX U dKUBOTHBIX KIIETKaX).

JlaGopaTopHas padora «CpaBHeHHUE NMPOLECCOB (POTOCUHTE3A U XEMOCHHTE3a.

JlaboparopHnasi padora «CpaBHEeHUE IPOLIECCOB OPOKEHUS U JBIXAHUSD.

Tema 7. HacineacrBeHHasi nHpopManus U peaju3anus eé B KIeTKe

Peakuun matpuyHoro cunresa. [IpuHIUIT KOMIUIEMEHTAPHOCTH B PEaKUUAX MATPUYHOTO
cuHTe3a. Peammsanus HacnencTBeHHOW wuHQopMmanuu. [eHeTHueckuil KoJX, €ro CBOMWCTBA.
Tpanckpunuus — matpuuHbil cuHTe3 PHK. [IpuHOUMNBE TpaHCKpUNIMKM: KOMIUIEMEHTAPHOCTb,
aHTHUNAPAIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsauus u e€ stanbl. Yuactue TpancnoptHeix PHK B Guocunrtese Genka. YcnoBus
6uocunresa 6enka. Koguposanue amunokucnot. Pons pubocom B GrnocuHTe3e Oernka.

Coepemennvie npedcmasnenus o cmpoeruu 2eHos. OpraHu3anys TeHOMa y MPOKapuoOT U
JyKapuoT. Perymsius akTHBHOCTH T€HOB y MpokapuoT. ['mmorteza omepona (P. XKakoo, XK.
Mano). MonexynapHvle mexanuzmvl 3Kcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
peayaayuu pabomul 2eHog. Perysius 0OMEHHBIX MPOLECCOB B KieTke. KiieTounslii romeocTas.

Bupycer — HekneTounbsie (OpMBI KU3HU U 00IUTraTHBIC Mapa3uThl. CTPOEHUE MPOCTHIX U
CJIIOKHBIX BHPYCOB, PETPOBUPYCOB, OakrepuodaroB. Kuszneuwnwviti yukn JIHK-cooepocawjux
supycos, PHK-coodepaicawux supycos, bakmepuogacos. Obpamuas mpanckpunyus, pegepmasad,
unmezpasa.

Bupycubie 3a0oneBaHusi 4enoBeka, KUBOTHBIX, pactenui. CIIUJ[, COVID-19,
COLIMAJIbHBIE U MEIULIMHCKHE MTPOOIIEMBI.

buoungpopmamuxa: unmeepayus u ananuz 6onvuux maccugog («bigdata») cmpyxmypHuix
buonocuueckux oaunvix. Hanomexmwonoeuu 6 oOuonocuu u meouyune. Ilpocpammupyemvie
@dynxyuu benxos. Cnocobvl 00cmasKu 1eKapcms.

JdemoHcTpauuu

[Toptpetsr: H. K. Konpnos, /I. 1. IBaHOBCKHIA.

Tabmumer u cxembl:  «buocuHTes Oenka», «l'eHeTmueckwii kom», «Bupyce»,
«bakrepuodarmuy.

IIpakTnueckas padora «Co3qanne MOJICIIA BUPYCay.

Tema 8. ’Ku3zHeHHBIH MUK KJIETKH

Knerounsnii muki, ero mepuoiasl u peryisanus. Matepdaza m muro3. OcoOeHHOCTH
MPOIECCOB, MpoTeKaronux B uHTepdase. [loaroroBka KiIeTkH K JeieHuto. [IpecuaTeTnueckuii
(MOCTMHUTOTUYECKHI), CHHTETHUYECKHUH W TOCTCHHTETUYECKUHA (MPEMUTOTUYCCKUN) TEPUOIBI
uHTEpGasbl.

Matpuunelii  cunte3 JHK -  perummkaumsa. [lpunnunsr  perumkauun — JIHK:
KOMIUIEMEHTApHOCTh,  IMOJYKOHCEPBATUBHBIM  CHHTE3, aHTUNApPAUIEIbHOCTh. MexaHU3M
pemwukauun  JIHK.  Xpomocombl. Ctpoenue xpomocom. Tenomepsl ©  Tenomepasa.
XpOMOCOMHBIIT Ha0Op KJIETKU — KapUOTHUIl. JUTIOMIHBIA M TaruiougHBIA HAOOPBI XPOMOCOM.
I'omonoruyneie XxpoMocoMsbl. [10710BbIE XPOMOCOMBI.

Jenenue kietkn — muto3. CTaguu MUTO3a W MPOUCXOJALIME B HUX MPOLECCHL. THIIBI
muTo3a. Kaproknnes u nutokuHes. buosornueckoe 3HaueHE MUTO3A.

Perynsiuss mMutoTHueckoro nukia kietku. [Iporpammupyemasi kieToyHas rubeinb —
aroInTo3.



Knerounoe sapo, XxpoMocoMbl, (GyHKIMOHATIbHAATEHOMUKA. Mexanuzmuvl nponugepayuu,
ougpepenyuposxu, cmapenus u eubenu kiemox. «Lugpposasn knemrkay — buoungpopmamuyeckue
MOoOenu hYHKYUOHUPOBAHUSL KILEMKU.

JdemoHcTpauuu

Tabmumel U cxembl: «KU3HEHHBIM MUK KIETKH», «MuT03», «CTpOoeHHE XPOMOCOMY,
«Penmukanus JTHK».

O6opynoBaHHe: CBETOBOM MHUKPOCKOI, MHUKpompenapaTbl: «MHUTO3 B KJETKax KOpelka
JTyKay.

JlaboparopHasi padora «/3yueHrne XpoMOCOM Ha FOTOBBIX MUKpPOIIpenapaTax».

JlaGopaTopHas padora «Habmomenne mMuTo3a B KJIETKAaX KOHYMKA KOpEHIKa Jiyka (Ha
TOTOBBIX MUKPOTIPEIIapaTax ).

Tema 9. Ctpoenue n GQyHKIIUM OPTaHU3MOB

buonornueckoe  pazHooOpazue  opraHu3smMoB.  OJHOKJIETOYHBIE,  KOJOHUAJIbHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0OeHHOCTH CTPOEHUS U KUZHEAESITENbHOCTH OJHOKIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJHOKIETOUHBIE BOJIOPOCIH, Ipyrue NpoTUucTsl. KosoHuaabHbIe
OpraHU3MBl.

B3anMoCBs3b 4acTeil MHOIOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbel U CUCTEMBI OPTraHOB.
Opranusm Kak enuHoe neioe. 'omeocras.

Tkanu pacrenuil. Tumel pacTUTENBHBIX TKaHEil: oOpa3oBareibHas, I[OKPOBHAs,
MPOBOJSIIAs, OCHOBHAsA, MexaHnueckass. OCOOCHHOCTH CTpOCHHS, (PYHKIMI U PACIONOKEHUS
TKaHEH B OpraHax pacTECHUM.

TkaHu >KUBOTHBIX H  YEJOBEKAa. THWMBI JKMUBOTHBIX TKaHEW: OSIUTEIUAIbHAs,
COEIMHUTEINIbHAsA, MblleuHas, HepBHasA. OCOOEHHOCTH CTPOEHUs, (PYHKIMH U pacHOJIOKEHUs
TKaHell B opraHax >KMBOTHBIX U YEJIOBEKa.

Opranbl. BereratuBHbie U reHEpaTUBHBIE OpraHbl pacTeHU. Opranbl U CUCTEMBI OPTraHOB
YKUBOTHBIX U 4YesioBeka. DyHKIIMU OPraHOB M CHCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pactenuid. Ckenerbl  OJHOKJIETOYHBIX W
MHOTOKJIETOUHBIX KMBOTHBIX. Hapy>KHbI1 1 BHyTpeHHM ckeneT. CTpoeHHe U TUIIbl COEAMHEHUS
KOCTEH.

JIBmokeHHEe OpraHu3MoB. JIBMKEHHE OJHOKJIETOYHBIX OPTraHW3MOB: aMEOOHIHOE,
KTYTUKOBOE, pECHUYHOE. J[[BM)KEHHE MHOIOKJIETOYHBIX PACTEHUN: TPOMHU3MbI M HACTHH.
JIBuKeHre MHOTOKJIETOYHBIX JKUBOTHBIX M YeJIOBeKa: MbllieuHas cucrema. Pednexc. CkeneTHbie
MBIIIIIIBI U UX padoTa.

[Iutanue opranusmos. IlorioiieHne Boabl, YIIEKUCIOrO ra3a U MUHEPAJIbHBIX BEIIECTB
pactenusmu. [IutaHue >KMBOTHBIX. BHYTpHUIIONOCTHOE W BHYTPHUKJIETOYHOE IHIIEBapEHUE.
[Iuranne MO3BOHOYHBIX >KUBOTHBIX. OTAENbl MUILEBAPUTEIBLHOTO TpakTa. I[lumeBapuTenbHbIE
xenesbl. [IumeBapurenbHas cuctemMa 4eaoBeKa.

Jpixanue oprann3MoB. [Ipixanue pactenuil. J{pixanue ®uBOTHBIX. [{uddy3us razos yepes
NOBEepXHOCTh KJeTKu. KoxkHoe npixanue. JlpixarenbHas moBepXHOCTh. XKabGepHoe U JIEroyHoe
JbpIXaHue. JlpIxaHue MO3BOHOYHBIX MMBOTHBIX M YEJIOBEKA. OBOJIOLMOHHOE YCJIOKHEHHE
CTPOCHHUs JETKUX IMO3BOHOYHBIX J>KMBOTHBIX. JlpIXxaTenbHasi cucTeMa uejoBeKa. MexaHu3m
BEHTWISLIUU JIETKUX Y NITULl U MJIIEKONTUTAIOMUX. Perynsiuus npixanus. [{pixarenpHbie 00BEMBI.

TpaHcnopT BEHIECTB y OpPraHu3MoOB. TpaHCIOPTHBIE CHUCTEMBI pacTeHHil. TpaHcropT
BELIECTB y KUBOTHBIX. KpoBeHocHas cucrema u e€ opranbl. KpoBeHOocHass cucrema
MO3BOHOYHBIX JKUBOTHBIX M uejoBeka. Cepalle, KPOBEHOCHBIE COCYIbl U KpoBb. Kpyru
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KpOBOOOpAIlleHUsl.  DBOJIOLMOHHBIE  YCIOXHEHHUS  CTPOCHHS  KPOBEHOCHOH  CHCTEMbI
NO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perymnsuus.

Brinenenne y opranusmoB. Beinenenue y pacteHuil. BeineneHune 'y  KMBOTHBIX.
CoxkparutenbHble Bakyoiu. Opransl Bblienenus. @Punbrpanus, cekpeuus U oOpaTHOe
BCAChIBaHME KaK MEXaHMU3MbI pabOThl OPraHoB BhlAeNeHHUs. CBSA3b MOJIOCTU Tela ¢ KPOBEHOCHOU
U BBIICIUTENIBHON cucTeMaMH. BplieneHne y MO3BOHOYHBIX >KMBOTHBIX MU uesioBeka. Ilouku.
CrtpoeHnue u QpyHKIMOHUpOBaHKE HeppoHa. OOpa3zoBaHHe MOYH Y YEIOBEKa.

3ammra y OpraHu3MoB. 3alUTa y OAHOKJIETOYHBIX opraHu3MoB. Cropbl OakTepuil U
LUCTBI MPOCTEUINNX. 3alUTa Y MHOTOKJIETOUHBIX pacTeHuil. Kytukyna. Cpenctsa naccuBHOM 1
XUMHYECKOM 3aluThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOUYHBIX )KUBOTHBIX. [IOKpOBBI M X IPOM3BOHBIE. 3al[UTa OPraHU3Ma
or Ooine3Heit. MMmmyHHas cucrema uyesnoBeka. KIeTOUHBIH W TymMOpajdbHBIH HWMMYHHTET.
Bpoxnaéuuplii M npuoOpeTéHHbIM crneuupuyeckuif UMMYHUTET. Teopusi KIOHAIbHO-
cenexktuBHoro umMmmyHnurera (I1. Dpaux, ®. M. Bepuer, C. Tonerasa). BocnanurenbHble OTBETHI
opranu3mMoB. Posb BpoxIEHHOTO KIMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PasnpaxxuMocTh M peryisnus y OpraHM3MOB. Pa3gpaXXumMocTb y OIHOKJIETOYHBIX
opranu3moB. Takcuchl. Pa3apakumocTe U peryisauus y pacTeHuid. PocToBble BelecTBa M HMX
3Ha4YCHHUE.

HepBhnas cucrema u peduiekropHast peryisiuust y >KMBOTHbIX. HepBHas cucrema u eé
OTIeNbl. ODBOJIOLUMOHHOE YCJIOKHEHHE CTPOEHHUS HEPBHOM CHUCTEMBI y XHUBOTHBIX. OTxensl
TOJIOBHOTO MO3Ta IO3BOHOYHBIX XKUBOTHBIX. Pediexc u pednexropHas nyra. besycioBHble u
YCIIOBHBIE PE(IIEKCHI.

['yMopanbHas perynsiuusi ¥ SHJIOKPUHHAs CHUCTEMa >KMBOTHBIX M uesnoBeka. Kesessl
SHJIOKPUHHOM CHUCTEMbl W HX TOpMOHBI. JlelicTtBue ropmMoHOB. B3anMoOCBsSI3b HEpPBHOW U
9HJIOKPUHHOM cucTeM. ['unoranamo-runodusapHas cuctema.

JdemMoHcTpanuu

[Toptper: U. I1. I1aBnos.

Tabmuuel u cxembl: «ONHOKJIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIE BOJOPOCINY,
«bakrepum», «lIpocreiimme», «Opranbl LBETKOBBIX pacTeHui», «CHCTeMBl OpraHoB
IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cCTpoeHue HaceKoMbIx», «TkaHuM pacTeHU»,
«KopneBbie cucrembl», «CtpoeHue credns», «CTpoeHHE JUCTOBOM IUIACTUHKW», «TKaHU
KUBOTHBIX», «Ckener 4enmoBeka», «lIumeBapurenpHas cucrema», «KpoBeHOCHas cucreMay,
«/pixaTtenbHas  cucrema», «HepBHas cucrema», «Koxa», «MpblleuHas —cucremay,
«BpienurenpHas cucrema», « OHIOKpPUHHAs cucTeMay, «CTpoeHne MbIey, «MMMyHUTETY,
«KumeunononoctHsie», «Cxema nuTaHus pacTeHU», «KpOBEHOCHBIE CHUCTEMBI ITO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue runps», «CTpoeHHe IUIaHapun», «BHyTpeHHee CTpOeHHE AO0XKAEBOrO
yepBs», «HepBHas cucrema pbiO», «HepBHas cucrema narymku», «HepBHas cucrema
npecMmblkaomuxcs», «HepBHas cucrema nruny, «HepBHas cucreMa MIIEKONUTAIOIIMX,
«HepBHas cuctema uenoBeka», «Peduexcy.

OO0opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIpENapaThl OJHOKJIETOYHBIX OPraHU3MOB,
MUKpOIIpenapaThbl TKaHEW, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX, UITTIOKOXKHUX, )KUBBIE
9K3EMIUISIphl KOMHATHBIX PACTeHUH, repOapun pacTeHUI pa3HbIX OTIENOB, BIaXKHBIC MIPETapaThl
YKUBOTHBIX, CKEJIEThl IO3BOHOYHBIX, KOJJIEKLIUN O0E€CIIO3BOHOYHBIX KUBOTHBIX, CKEJIET YEIOBEKa,
o0opynoBaHue [uId JEMOHCTPAallMU IIOYBEHHOI'O M BO3JAYIIHOIO IIMTAaHUS PACTEHHH,
pacuierieHus Kpaxmajia M OeiakoB mojJ JeiictBueM (epMeHTOB, 00OpyJIOBaHUE JUIs
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JEMOHCTpPALIMU OIIBITOB 110 U3MEPEHUIO KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTeJIbHbIX
JBUKEHUM, MOJIEIN TOJIOBHOTO MO3Ta pa3IM4HbIX KUBOTHBIX.

JlaGopaTtopnas padora «/3yueHue TkaHel pacTeHUN».

JlaGopatopnas padora «/3yueHne TkaHeH )KUBOTHBIX).

JlabopaTopHas padora «/3yueHne opraHoB IBETKOBOT'O PACTEHUS.

Tema 10. Pa3MHoOkeHNe 1 pa3BUTHE OPTaHNU3MOB

®DopMBI pa3MHOXKEHHUSI OPTaHU3MOB: Oecrosioe (BKIII0Yasi BEreTaTUBHOE) U TTOJIOBOE. Buibl
0ecro0ro pa3MHOKEHUS: TOYKOBaHUE, CTIOPYJISIMS, (pparMeHTalus, KIOHHPOBAaHHUE.

[TonoBoe pa3muoxkenue. IlomoBbie kieTku, wiu ramersl. Meio3. Craguum Menosa.
IToBenenne xpomocom B Meinose. Kpoccunrosep. bronornyeckuii CMbICI Me0O3a U IIOJIOBOTO
nporecca. Meio3 1 ero MeCTO B JKU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe  paszButrve. l'ameroreHe3 y JKMBOTHbIX. [lonoBble  kemne3bl.
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX KieTok. Crepmartorene3 u ooreHe3. CTpoeHHE MOJOBBIX
KJIETOK.

OmnogoTBopeHre U 3MOPUOHATIBLHOE Pa3BUTHE >KMBOTHBIX. CrOCOOBI OMIOIOTBOPEHUS:
Hapy’KHOe, BHyTpeHHee. [lapTeHorenes.

WnauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHe3). DMOPHOIOrus — HayKa O Pa3BUTUU
opranusMoB. Mopgoeenes — 00na u3 enaguvix npodrem ambpuonocuu. Konyenyus mopghozernos
u mooenu mopghozeneza. Craguu sMOpHoOreHe3a )KUBOTHBIX (Ha mpuMepe JArymku). Jpodnenue.
Tunsl apoGnenus. [emepmunuposannoe u Hedepmunuposanunoe opodnenue. bracmyna, munvl
onacmyn. Oco6eHHOCTU IPOOJICHUs MIIEKOIMUTAIOIUX. 3apOJIbIIIeBble JTUCTKU (TacTpyJIsALus).
3akiagka OpraHoB M TKaHEM M3 3apoABbIIIEBBIX JMCTKOB. B3anMHOe BiMsHUE 4acTeil
pa3BUBAIONIETOCS 3apojbliia (3MOpUOHANBHAS HMHAYKIMS). 3akiajka IulaHa CTPOCHHS
JKMBOTHOTO KaK pe3yibTaT HEpapXUYECKUX B3aUMOJEWUCTBUM TeHOB. BunusHue Ha
SMOPHOHAIBEHOE PA3BUTHE PA3IMUHBIX (PAKTOPOB OKPYIKarOIIEH Cpebl.

Poct u pasButue xuBOTHBIX. IlocTaomOpuoHaneHbIi mepuoi. Ilpsmoe u Hempsimoe
pasButue. PasButne ¢ Meramopdo3oM y OECMO3BOHOYHBIX U TTO3BOHOYHBIX JKMBOTHBIX.
buonornueckoe 3HaueHUE NPSIMOrO U HEMPSIMOTO Pa3BUTHUSA, UX PACHPOCTPAHEHUE B MPUPOJIE.
Tunel pocta XUBOTHBIX. akTOpbl pPEryJsIIUM pPOCTAa KUBOTHBIX U denoBeka. Craguu
NOCTAMOPUOHATILHOTO PA3BUTUSL y JKUBOTHBIX M 4YelloBeKka. [leproabl OHTOTeHE3a dYeloBeKa.
CrapeHue 1 cMepTh Kak OMOJIOrMYECKHUE TPOLIECCHI.

Pasmuokenue u passutue pacreHuil. ['ametodut u crmopodur. Melo3 B >KH3HEHHOM
nukiae pacreHuid. OOpaszoBaHue cmop B Tporecce Meio3a. ['ameToreHe3 y pacTeHHUH.
OnnogoTBOpEHHE M pa3BUTUE PACTUTENIBHBIX OPraHW3MOB. J[BOHHOE OIUIONOTBOPEHUE Yy
I[BETKOBBIX pacTeHuil. OOpa3oBaHue U pPa3BUTUE CEMEHHU.

MexaHu3MBbI PEryJIsUN OHTOTE€HE3a Y PACTEHUI U JKUBOTHBIX.

JemoHcTpamun

[Toptpetsr: C. I'. Hapamun, X. [lIneman.

Tabmuuer 1 cxembl: «BereratnBHOe pa3MHOXKEHHE», « THITBI OECIONIOr0 pPa3MHOXKEHUS,
«Pa3MHOXEHHE XJIaMHJIOMOHAAb», «Pa3MHOXKeHHE »HBIUVIEHbD», «Pa3MHOXEHHE THUAPBIY,
«Meito3», «Xpomocombl», «['amerorenes», «CTpoeHHE SHULEKIETKH M CIIEPMATO30UIa,
«OcHOBHBIE CcTaauM OHTOreHe3a», «lIpsimoe u Hempsimoe pasButTHe», «Pa3BuTHEe Malckoro
Kyka», «Pa3zpurne capanum», «Pa3zBurue smarymkun», «IBOMHOE OIJIOJZOTBOPEHHUE Y LIBETKOBBIX
pacteHuit», «CTpoeHne ceMsiH OAHOJOJbHBIX U JBYAOJBHBIX PACTCHUI», «KU3HEHHBIA LMK
MOpPCKOM ~ KamycTbl», <«OKM3HEHHbIH IMKI MXa», <OKU3HEHHBIH LUK [arnoOpOTHUKA,
«KW3HEHHBIN LUKII COCHBD.

12



Ob6opynoBaHue: CBETOBON MUKPOCKOII, MUKPOIIPENapaThl sIMIIEKIETOK U CIIEPMaTO30UI0B,
Mojienb «L{uKIT pa3BUTHS JATYIIKIY.

Jlaboparopuasi pabGora «l3yueHue CTPOCHHS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparaxy.

IIpakTnyeckas padora «BpIgBICHHE NPU3HAKOB CXOJACTBA 3apOJBIIIEH MO3BOHOYHBIX
YKUBOTHBIX).

JlabopaTropnasi padora «CTpoeHre OpraHOB Pa3MHOKEHUS BBICIITUX PACTEHUI.

Tema 11. I'eHeTHKA — HAYKA 0 HACJIECTBEHHOCTH U U3MEHYMBOCTH OPraHM3MOB

Hctopust cTaHOBIIEHUS W pa3BUTHUS I'eHETUKU Kak Hayku. Pabotel I'. Menpens, I'. ne
@®pusa, T. Moprana. Ponb oredecTBEHHBIX YUYEHBIX B pa3BUTHM TeHeTuku. Pabotsr H. K.
Komeriosa, H. U. BaBunosa, A. H. benosepckoro, I'. JI. Kapnieuenko, 0. A. ®unmumuenko, H. B.
TumodeeBa-PecoBckoro.

OcCHOBHBIE TE€HETUYECKUE MOHATHUS U CUMBOJBL. |'OMOJIOTHYHBIE XPOMOCOMBI, aJlIEIbHBIE
IeHbl, aJbTEPHATUBHbBIC INPU3HAKH, JOMHHAHTHBI M PELECCUBHBIA NpPHU3HAK, TOMO3MUIOTa,
reTepo3uroTa, 4Mcras JUHUS, THOpUAbI, TeHOTun, ¢eHoTurn. OCHOBHBIE METOJbl T€HETHKHU:
TUOPUA0TOTHUECKUMA, TUTOJIOTHYECKHM, MOJIEKYISIPHO-T€HETHUECKUIA.

JdemoncTpanuu

[optpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1. Basunos, A. H.
benozepckuii, I'. JI. Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeer-Peconckmii.

Tabmuis! u cxembl: « MeTo bl TeHETUKI, «CXEMBI CKPELTUBAHUS.

JlaGopaTopHas padora «/[po3o¢una kak 00BEKT FeHETUUECKUX UCCIIEIOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpuanoe ckpemuBanue. IlepBbiii 3akoH MeHzens — 3aKkoH €IUHOO0Opasus
rUOpUIOB TMepBOro mokoJyieHus. [IpaBwino momuHupoBaHus. BTopoit 3akoH MeHzenss — 3aKoH
pacuienieHus npu3HakoB. L{uTomoruueckue oCHOBbI MOHOTHOPUAHOTO CKpeluBaHus. ['unoresa
YUCTOTHI FaMeT.

AHanusupyromiee  ckpemuBaHue.  [IpoMexyTOUHBIH ~ XapakTep  HacieIOBaHUS.
Pacmeruienne npru3HakoB PU HEMOIHOM JOMUHUPOBAHUU.
JurnbpunHoe ckpemuBaHue. Tpetuil 3akoH MeHaens — 3aKOH HE3aBUCHUMOIO

HacJeI0BaHMs MTPU3HAKOB. [{UTOMIOrHYecKre OCHOBHI TUTHUOPUIAHOTO CKpPEIIUBAHUS.

CueruienHoe HacnenoBanue npuzHakoB. Padoter T. Moprana. CuersieHHOe HacaeA0BaHUE
TCHOB, HApYLICHHUE CLEIUICHUS MEXy T'eHaMu. XpOMOCOMHas TEOPHsl HACJIEICTBEHHOCTH.

I'enernka nosa. XpOMOCOMHBIM MEXAaHHU3M OINPEACIIECHUS Ioa. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBL. ['OMOramMeTHBIi M TreTeporaMeTHbId IOJ. [eHeTudyeckas CTPYKTypa IIOJIOBBIX
xpomocoM. HacnenoBanne npu3HaKoB, CLEIJIEHHBIX C ITOJIOM.

I'enoTun kak menoctHas cucrema. [lmeloTponus — MHOXKECTBEHHOE JCHCTBHE TEHA.
MHOX€eCTBEHHBIM ajulenu3M. B3aumoneicTBue HealsIeNbHBIX TI'eHOB. KOMIIIEMEHTapHOCTS.
Onucras. [Tonmumepust.

['eHeTndecknii KOHTPOJIb DPAa3BUTHS PACTEHUM, >KUBOTHBIX M YEJIOBEKa, a TakKkKe
(U3NOIOTMUECKUX MPOLECCOB, IOBEIEHUS M KOTHUTHBHBIX (QYyHKUMH. ['eHermueckue
MEXaHU3Mbl CUMOMOT€HEe3a, MEXaHU3Mbl B3aUMOACHUCTBUS «XO35IMH — MapasUT» U «XO35UH —
MUKpOOHOM». ['eHeTHUecKre acleKThl KOHTPOJI U U3MEHEHHUsI HACIEeICTBEHHON MH(POpPMAaLUH B
MOKOJIEHUSIX KJIETOK M OPraHU3MOB.
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JdemoncTpanuu

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

Tabmuipr u cxemsl: «IlepBbiii 1 BTOpOi 3akoHBI Mennens», «Tperuii 3akon Menaens,
«Ananusupymoliiee ckpemuBanne», «Hernonnoe noMmuanpoBanne», «ClemIeHHOE HACIEJOBaHUE
NPU3HAKOB Y Apo3oduiby, «I'eHeTuka monay, «Kapuorun yenoekay, «Kapuotun apo30Quiibn,
«Kapuotun ntuue», « MHOKECTBEHHBIN aJIIEIU3M», « B3auMoaeincTBre reHOBY.

OOGopyaoBaHue: MOJENb IS TEMOHCTPAIIMN 3aKOHOB €IUHO00pa3us THOPUIIOB TIEPBOTO
MOKOJICHUS] U PACLUCIUVICHUS] MPU3HAKOB, MOJEIb Uil JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HACJIEJ0BAHUS MMPU3HAKOB, MOJENb JUIsl JEMOHCTPALIMK CUEIJIEHHOTO HACIE0BaHUs MPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoIipenapar: «/[pozodumay.

IIpakTuyeckasi padora «l3ydyeHue pe3yabTaTOB MOHOTHOPHUIHOTO CKPEIIUBAHUS Y
JIPO30(UITBD».

IIpakTnueckass padora «UM3yuyeHue pe3yabTaTOB AUTHOPUTHOTO CKPEIIUBAHUS Y
TPO30(HITBD).

Tema 13. 3akoHOMEPHOCTH U3MEHYHBOCTH

BzaumoneiictBue renoruna u cpeasl npu ¢opmupoBaHuu (eHoruna. M3MeHYMBOCTH
npu3HakoB. KayecTBeHHblE W  KOJMYECTBEHHbIE NpPHU3HAKK. Buapl  HM3MEHYUMBOCTH:
HEHACJICICTBEHHAS Y HACJICICTBEHHAS.

Mopaundukarmonsas U3MEHYMBOCTh. Poib cpensl B dopMupoBaHUM MOAU(PUKAIIMOHHON
u3MeHunBocTd. Hopma peakuuu npusHaka. Bapuanuonssld pan u BapuanuoHHas kpubas (B.
Noranncen). CBoiicTBa MOAU(DUKAITMIOHHON U3MEHUHNBOCTH.

T'enotunnueckas wu3MeH4YUBOCThL. CBOWCTBA TI'€HOTUIIMYECKOM HW3MEHUYMBOCTH. BuIbl
TEHOTHIMYECKON M3MEHYNBOCTH: KOMOWHATHBHAS, MYTaIlMOHHAS.

KoMOuHaTtuBHas M3MEHUYMBOCTh. Mei03 M MOJOBOM MPOIECC — OCHOBAa KOMOWHATHBHOM
U3MEHYMBOCTU. PO KOMOMHATUBHON U3MEHYMBOCTH B CO3JJaHUHM T€HETUYECKOTO pasHOOOpa3us
B IIpeJIeNIax OJIHOTO BU/IA.

MyTtanmonHasi M3MEHYUBOCTh. Buapl MyTanmii: TeHHBIE, XPOMOCOMHBIE, T€HOMHBIC.
CrnoHTaHHBIE W WHAYUUMPOBAaHHBIE MYTAalMM. SAepHBIE M IUTOILIA3MaTHYECKHUE MYTALUU.
ComMaruueckre W MOJOBble MyTauud. [IpUUMHBI BO3HUKHOBEHHMS MyTaluil. MyTareHel U HX
BJIMSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAI[MOHHOTO Mpolecca. 3aKOH TOMOJOTUYECKHUX
psnoB B HacienctBeHHoW wuzMeHunBoctd (H.W. BaBunos). BHesnepHas HM3MEHUMBOCTH H
HaCJIEJACTBEHHOCTD.

Onucenemuxa u 3NULEHOMUKA, POb INULEHEMUYECKUX (AaKmopos 6 HAcC1e008aHuu U
UBMEHYUBOCIU PEHOMUNUYECKUX NPUSHAKOSB ) OP2AHUSMOS.

JdemMoHcTpanuu

[Toptpetsi: I'. ne @pus, B. Moranucen, H. 1. BaBuios.

Tabmumel 1 cxembl: «Buasl HU3MEHUHMBOCTHY, «MoAU(pUKAIMOHHAS HM3MEHUYHUBOCTHY,
«KoMmOnHaTuBHas U3MEHYUBOCTbBY, «Meiio3y, «OmogoTBOpEHUEY, «['eneTnyeckue
3a00JieBaHus YelloBeKa», «Buapl MyTanuiiy.

O6opynoBaHue: XUBble U repOapHble 3K3EeMIULSIPbl KOMHATHBIX PACTEHHM, PUCYHKHU
(dboTorpadun) >KMBOTHBIX C pa3JIMYHBIMU BUAMU U3MEHYHBOCTH.

JlaGopaTopnass pabora «McciemoBaHuE —3aKOHOMEPHOCTEH  MOIU(DUKAIIMOHHON
n3MeH4YMBOCTH. [locTpoeHre BapHallMOHHOIO psjia U BapUALMOHHOW KPUBOW».

IIpakTuueckas padora «MyTtamuu y 1po30( bl (Ha TOTOBBIX MUKPOIIPETapaTax).
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Tema 14. I'eHeTHKA YeJi0BeKa

Kapuotun uenoBeka. MexayHapoJHas NporpaMma HCCIEIOBaHUS T€HOMa 4YeJIOBEKa.
Metoapl U3ydeHHUs] TEHETUKH YEJIOBEKA: T€HEATOTHYECKUN, OJU3HEIOBBIN, ITUTOTEHETUYECKUM,
NOMYJIALIUOHHO-CTATUCTUYECKUHM, MOJIEKYJIsIpHO-reHeTnYecKuid. COBpEMEHHOE OmpeneeHue
TE€HOTHIA: TOJIHOT€HOMHOECEKBEHUPOBAHNE, TEHOTUIIMPOBAHKE, B TOM 4Hcie ¢ momoibto [TIP-
aHaymza. HacnencrBennsie 3a00eBanus yenoBeka. [ eHHbIE 1 XpOMOCOMHBIE OOJIE3HH YeJIOBEKA.
bonesnn ¢ HaciaeACTBEHHON MPEAPACIONOKEHHOCThI0. 3HAUYEHWE MEAWIIMHCKONW TE€HETHKH B
NPEeIOTBPAllICeHUH M JICUEHUU TeHETHMYECKHUX 3a00JieBaHUN YelnoBeKa. MeauKo-reHeTH4ecKoe
KOHCYJIbTHpOBaHHE. CTBONOBBIE KIETKHU. [I0HATHE «T€HETHUECKOr0 Ipy3a». DTUUECKUE aCIEKThI
MCCJIEIOBAHUM B 00JaCTH peIaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

'eneTnveckue ¢akTOphl MOBBIMICHHONW YYyBCTBHTEIBHOCTH 4YENOBEKAa K (DU3UYECKOMY U
XUMUYECKOMY 3arpsA3HEHUIO OKpY)Karollell cpenpl. l'eHeTnueckas MNpeapacrooXKeHHOCTh
YeJIOBEKa K MaTOJIOTHSIM.

JdemMoHcTpanuu

Tabmuupr u cxemsl: «Kapuotun denmoBeka», «MeToapl M3ydeHHs] TCHETHKU UYETIOBEKAY,
«"eneTnueckue 3a00€BaHUS YETIOBEKAY.

IIpakTuyeckasi padora «CocTaBlieHUE U aHATIU3 POIOCIOBHON.

Tema 15. Cesiekuusi OpraHu3MoB

JlomecTukanuus U cenekuus. 3apoXkJAeHUEe CeNeKIUH U JoMmecTukauuu. Yuenue H. .
BasuiioBa o LlenTpax mpoucxoxaeHus 1 MHOroo0pasus KyJbTypHBIX pacTeHuid. Ponb cenexuuu
B CO3/aHMM COpPTOB pacTeHUd U mnopold KuUBOTHbIX. CopT, mopoja, WTaMM. 3aKOH
TOMOJIOTUYECKUX PSAOB B HAcieACTBEHHOM m3meHuuBoctr H. WM. BaBuioBa, ero 3HaueHue miist
CEJIEKIIMOHHOM paboTHl.

MeTonpl ceneKIMoOHHON paboThl. MIcKycCTBEHHBIN OTOOp: MAaCCOBBIN W MHAWBUIYaJTbHBIN.
Ortanbl KOMOWHAIMOHHON cenekiuu. VcnbiTanue mpousBoauTeneil mo moroMctBy. OTOOp Mo
TEHOTHUITY C MOMOIIIO OIICHKH ()EHOTHIIa TOTOMCTBA U OTOOP IO T'EHOTHUITY C TIOMOIIBIO aHATN3a
JHK.

HcKkyccTBeHHBI MyTareHe3 Kak METOJA CeNEeKIMOHHOW paboTel. PammanmoHHBIN 1
XUMHUYECKHM MyTareHe3 KaK MCTOYHMK MyTallMid Yy KyJbTYpHBIX (OpPM OpraHU3MOB.
Hcnonb30BaHne TI'€HOMHOTO pPENAKTUpPOBaHMsI M MeToAoB pekoMOuHaHTHbIX JHK mns
MOJIYYEHUSI UCXOTHOTO MaTepHraia Jjisl CEJIEKIUH.

[Tomyyenue monurmaonaoB. BHyTpuBHIOBas ruOpuau3anus. bBIu3KOpoACTBEHHOE
CKpellMBaHue, Wik UHOpUIuHT. HepoacTBeHHOE CKpeluBaHue, Wik ayTOpuAuHT. ['eTeposuc u
ero mnpuuuHbl. Vcmonb3oBaHwe rerepo3uca B cenekiuu. OrTganéHHas THOPHUIU3ALUAL.
[Ipeononenue Oecruioaus MEXBUAOBBIX THOPUIOB. JIOCTMKEHUSI CEJNEKIIMM pACTEHUH U
JKUBOTHBIX. «3€1€Has pegontoyusy.

CoxpaHeHHe U M3y4YEHHE T€HETUYECKHUX PECypCOB KYJIbTYPHBIX PACTEHHN U MX JAMKUX
ponuYel s co3JaHusl HOBBIX COPTOB U THOPUIOB CENbCKOXO3SIICTBEHHBIX KYIbTYp. M3yueHue,
coxpaneHue u ynpasieHue 2eHemuyecKUMU pecypcamu CenbCKOX03AUCMBEHHbIX U NPOMbICIOBbIX
HCUBOMHBIX 8 YEJIAX VIYUULeHUsI CYWeCmBYIOuWUX U CO30aHUs HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOoM Yucie ¢ NPUMeHeHUeM COBPEeMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl, Nepedosblx uoel u
NepCneKmueHbIX MexHON02UL.

JdemMoHcTpanuu

[Toptpetsi: H. 1. BaBuiios, 1. B. Muuypun, I'. [I. Kapneuenko, I1. I1. Jlykpauenko, b. JI.
Acraypos, H. bopnoyr, /I. K. benses.
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Tabmuiet 1 cxembl: «L{eHTpBI MPOUCXOKICHUSI U MHOTO00pa3us KyJIbTYPHBIX PACTEHUI,
«3aKOH TOMOJIOTHYECKHMX pSAJOB B HACJIEACTBEHHOM HM3MEHUYMBOCTH», «METOIbl CENEKIUN»,
«Otnanénnas rubpuan3zaius», « MyTtareHesy.

JlaGopaTtopnas padora «/3yueHne cCOpTOB KyJbTYpHBIX PACTEHUN M MOPOJA JOMAIITHUX
YKUBOTHBIX».

JlabopaTropnasi padora «/3yueHne METOJIOB CEJIEKIIUU PACTCHUIN.

IIpakTuyeckas padora «[IpuBHBKa pacTeHUIN.

Ikekypeusi «OCHOBHBIE METOJABI M JIOCTHIKEHUS CEJNEKIMH PACTeHHM U KUBOTHBIX (Ha
CEJIEKLIMOHHYIO CTAaHILMIO, MJIEMEHHYI0 ()epMy, COPTOUCIBITATENbHBIH Y4YacTOK, B TEIJIMYHOE
XO3HCTBO, B JIAOOPATOPHUIO arpOyHUBEPCUTETA WM HAYYHOTO IIEHTPA)».

Tema 16. BUOTeXHOJI0rHs U CHHTETHYECKAsi O0HOJIOTUA

OOBeKTHI, HCIOJIb3yeMble B OHOTEXHOJOTHH, — KIETOYHbIE M TKAHEBBIE KYJIbTYpHI,
MHUKPOOPTaHU3MBl, HUX XapaKTepUCTHKAa. TpaaunuoHHas OWOTEXHOJOTHA: XJiebomeueHue,
NOJY4YEeHHUE KUCIOMOJIOYHBIX MPOIYKTOB, BUHOAEne. Mukpoouonornueckuii cuare3. OOBEKTHI
MUKpPOOHOJIOTHYeCKUX TexHoaorui. [IponsBoacTBo Oenka, aMUHOKUCIOT U BUTAMHHOB.

Co3naHne  TEXHOJOTMM M MHCTPYMEHTOB  LEJICHANPABICHHOIO  W3MEHEHUs U
KOHCTPYMPOBAHUS T€HOMOB C LIEJbIO MOIYYEHHs] OPTaHU3MOB U MX KOMIIOHEHTOB, COJAEPIKALINX
HE BCTPEYAIOIINECs B MPUPOJIe ONOCUHTETUYECKHE MTYTH.

Knerounas unnxeHepus. MeTolbl KyJabTypbl KJIETOK M TKaHEW PACTEHWH U JKUBOTHBIX.
Kpuobanku. Comaruueckas ruOpuaudzanus W coMaTHdeckuii smOpuorenes. Mcmonp3oBaHue
rarjiouJIoB B CEJNEeKUUU pacTeHuil. [lonyuenue monoknioHanehwvix awmumen. Hcnonvsosanue
MOHOKJIOHANbHBIX U NOJUKIOHATLHBIX anmumen 6 meouyure. VICKyCCTBEHHOE OIUIOJOTBOPEHUE.
PexkoHcTpyKkuMs SIMIIEKIETOK M KJIOHUPOBAaHUE >KMBOTHBIX. MeETOJ TpaHCIUTaHTaUUU sJep
KJIETOK. Texuonozcuu 0300posieHUs, KYyIbMUSUPOBAHU U MUKPOKIOHANbHO20 PA3ZMHONMCEHUS
CeNbCKOXO3AUCTEEHHBIX KVIbIMYD.

XpOMOCOMHAsl U T'€HHast UHkeHepus. VICKyCCTBEHHBIN CUHTE3 I'eHa U KOHCTPYHpPOBaHUE
pexomOuHantHeiXx JIHK. Cosoanue mpanceennvix opeanuzmos. JIocTUXKEHHS U NEPCHEKTUBBI
XPOMOCOMHOW M TEHHOW WHXXEHEPUHU. OKOJIOTHUYECKHE M OITHYECKHE TPpOoOJIeMbl TEHHOU
WHXEHEPHUH.

Menunuackue 6uotexnonoruu. [loctrenomHas nudposas meaununa. [TIP-guarnoctuka.
MeTaboIOMHBIN aHaTTN3, TEHOIEHTPHUYECKUI aHAIM3 MPOTEOMA YeIOBEKa /ISl OLEHKH COCTOSHHS
ero 370poBbs. Mcmonb30BaHME CTBOJIOBBIX KIETOK. TapretHas Ttepamus paka. 3D-
OMOWHXKEeHepusi Ui pa3paboTKu (PyHIAMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHUH,
CO3JIaHMsI KOMIUICKCHBIX TKaHEH COYeTaHWEM TEXHOJOTHH TpPEXMEPHOro OMONPHUHTHHrA W
ckaddorarHTa I PeIIeHHUs 3a7a4 IePCOHAN3UPOBAHHON METUIIIHEI.

Coznanue BEKTOPHBIX BAaKLUMH C LETbI0 oOecreuyeHUus: KOMOMHHPOBAHHOW 3alllUThl OT
Bo30yauteneit OPBU, ycraHoBiieHHE MOJIEKYJISpHBIX MeXaHu3MoB (yHkimonupoBanus PHK-
CoJiepKallX BUPYCOB, BBI3BIBAIOIINX 0CO0O0 OMacHbIe 3a00JIeBaHMs YeIOBEKa U )KUBOTHBIX.

JdemoHcTpanuu

Tabmunsr u  cxembl: «Vcnonp3oBaHME  MHUKPOOPIaHU3MOB B MPOMBIIIJICHHOM
pOU3BOACTBEY, «Kilerounas nuHxeHepus», «l eHHas UH)XEHEepUs».

JlaGopaTopnas padora «/3yueHne 00beKTOB OMOTEXHOIOTHIY.

IIpakTnyeckas padora «llomyueHue MOJIOYHOKHUCIIBIX TPOLYKTOBY.

IKcekypeusi «broTexHoIoTHs — BaKHEHIIas MPOU3BOAUTEIIbHAS CHUJIa COBPEMEHHOCTH (Ha
OHOTEXHOJIOTHYECKOE POU3BOACTBO).
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11 KJIACC

Tema 1.3apoxaeHue U pa3BuTHE IBOJIOIHOHHBIX NPeICTABIEHHH B 0H0JIOTMHU

OpomonronHas teopust Y. Jlapuna. IIpennoceuiku BO3HUKHOBEHUS JapBUHU3MA. JKU3Hb
U Hay4Has nesarenbHocTh Y. [lapBuHa.

JBuwkyme cuiael 3Boimtonuu  BuAoB no Y. JlapBuHy (BbICOKas HMHTEHCUBHOCTH
Pa3MHOXKEHHUS OPraHM3MOB, HACJIEJCTBEHHAass HW3MEHYMBOCTb, Oophba 3a CyIlecTBOBaHUE,
€CTECTBEHHBII U UCKYCCTBEHHBIN 0TOOD).

Odopmiienne cunteTndeckoit Teopuu ssomonuu (CTI). HeifrpanbHas Teopusi 3BOIIOLMH.
CoBpeMeHHas HBOJIOIMOHHAS OMOJIOTHS. 3HaUCHHE HBOJIOIHMOHHON TEOpUH B (HOPMHUPOBAHUU
€CTECTBEHHO-HAYYHOU KapTHHBI MUPA.

JdemoHcTpauuu

[Hoptpersl: Apucrorens, K. Jlunnei, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Krosbe, Y.
Hapsuwn, C. C. Yerepuxos, 1. U. llImansraysen, Jx. Xonzaeitn, . K. benses.

Tabmunpl u cxembl: «Cucrema xuoid npuponsl (o K. Jlunnero)», «JlecTHuma »KuBbIx
cymiectB (o Jlamapky)», «Mexanusm (opMupoOBaHUs IPUCIOCOOIEHUH Yy pacTeHudl u
KHUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapuipyta mytemectsus Y. Jlapsunay, «Haxonku Y.
HapBuna», «®Popmbl 060pbOBl 3a cymecTBoBanue», «llopoxer romy6Geit», «MuHoroobOpasue
KyJbTYpHBIX (popMm KamycThl», «Ilopoasl JOMaNIHUX KUBOTHBIX», «Cxema 00pa30oBaHMs HOBBIX
BuoB (mo Y. [lapBuny)», «Cxema COOTHOLIEHMS IBIXKYIIMX CHJI 3BOJHOLUN», «OCHOBHBIE
II0JIO’KEHUSI CUHTETUUECKOM TEOPUH IBOJIIOLIUNY.

Tema 2. MuxkposBosonus 4 eé pe3yJbTaTbl

[Monmynsuus kak snaemMeHTapHas eAuHHULA 3BOMIONMH. COBpEMEHHBIE METOJ/bl OLIEHKH
TeHETUYECKOr0 pa3Hoo0pas3us U CTPYKTYpbl NONYJISIUNA. MI3MeHeHne reHooH1a MOMyJIsuK KakK
2JIEMEHTApPHOE SBOJIIOLIMOHHOE SIBJIEHHE. 3aKOH IeHeTudeckoro pasHoBecus JDk. Xapau, B.
BaitaGepra.

DOnemeHTapHble (QakTOpbl (IBWXKYIIHME CHJIbI) HBOJIOUMHU. MyTallMOHHBIM MHpoIiecc.
KoMmOuHaTtuBHass m3MeHUMBOCTH. [[peiid TeHOB — ciydaiiHble HEHANpaBIICHHBIE W3MEHEHUS
yacToT ameneil B momymauusax. Opdekt ocHoBarens. Ighgexm O6YymMubLIOUHO20 20PbIUKA.
CHudiceHue 2eHemuyecko2o pasHooopasus: npudunvl u creocmeus. Illposenenue s¢gpexma
Opetiha 2enos 6 Oonvwux u manvlx nonyaayusx. Murpanun. V3omamus  mOMyJISIAN:
reorpaduyeckas (MpoCTpaHCTBEHHAs ), Onoorndeckas (penpoyKTHBHAS ).

EcrectBenHblif 0TOOp — Hampapistromuil ¢axtop sBostoLuU. POpMBI €CTECTBEHHOTO
or0opa: IBWXKYIIMHA, CTaOWIM3MPYIOUIMHA, paspbiBaromuil (au3pynTtuBHbIi). [lomoBoit oT6op.
Bo3HMKHOBEHME U 3BOJIIOLIUS COLIMATIBHOTO MTOBEACHUSI )KUBOTHBIX.

[TprucnocoOneHHOCTh OPraHU3MOB KaK pe3ysbTaT MHKpPO3BOMIOLMU. Bo3HuMKHOBEHHE
npucnocoOneHuit y opranusmoB. Apomopdo3ssl u uauoaganrtanuu. Ilpumepsl npucrnocodaeHui
y opranu3MoB: Mopdosornueckue, Q(U3NOIOTHYECKUE, OWOXUMUYECKUE, TOBEICHUECKHUE.
OTHOCHUTENBHOCTD MPUCIIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero kputepun u cTpykrypa. BupooOpa3oBaHue Kak pe3ysibTaT MHUKPOIBOJIOLMM.
W3onauus — xmrodeBoil (akrop BupooOpazoBanus. I[lyth u cmocoObl BHI00Opa30BaHMS:
ajionaTpuueckoe  (reorpauyeckoe), CHUMIATPUUECKOe (PKOJIOTUYECKOE), «MIHOBEHHOE)»
(monumonan3auus, rudbpuanszanus). JuTeIbHOCTh BOTIOIMOHHBIX IPOLIECCOB.

Mexanu3msbl hopMupoBaHUS OMOJIOTUUECKOTO PA3HOOOpa3usl.
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Ponp  3BONIOIMOHHON OuoONOrMM B  pa3pabOTKE HAy4YHBIX METOA0B COXpaHEHHUs
O6uopa3zHooOpa3usi. MUKpPOIBOMIONUS M KOABOJIOLMS MapasUTOB M MX X031€B. MexaHHU3Mbl
(hopMUpOBaHHS YCTOWIMBOCTH K aHTHOMOTHKAM U CITIOCOOBI OOPHOBI C HEM.

JdemoHcTpauuu

[optpetsr: C. C. YerBepukos, O. Maiip.

Tabmuuer u cxembl: «MyTalmOHHAs U3MEHYNUBOCTEY, «[loMmynsmonHas CTpyKTypa BHIIA»,
«Cxema mposBieHHS 3akoHa Xapau—BainOepra», «/IBmwKymiwe CHIIBI  DBOJIIOIHNY,
«OKoNornyeckas M30JSALMS TOMyJISIUi ceBaHCKOW dopenn», «['eorpaduyeckas H30IALUSA
JMCTBEHHHIIBI CUOMPCKOM U JIMCTBEHHMIIBI Jaypckoiy, «IlomyssiiuoHHbIe BOJIHBI YUCIEHHOCTH
XHMITHUKOB U XKepTB», «Cxema JeHCTBHA ecTecTBeHHOro otdopa», «®Popmbl OOpbOBI 32
CYILLECTBOBaHHE, «MHycTpuanbHbIi MEJTaHU3M», «KuBbie HCKOIIaeMbIe,
«ITokpoBUTENbCTBEHHAs OKpacka XKHBOTHBIX», «lIpemympexkaaromas okpacka >KHBOTHBIX),
«®Duznonoruueckue aganranun», «IIpucrnoco6ieHHOCTh OPraHu3MOB U €€ OTHOCUTENBHOCThY,
«Kputepun Bunma», «Bugsl-aBoitHukm», «CTpykTypa BHma B mpupone», «CrocoOsl
BUJ000pazoBanus», «l'eorpadpuyeckoe BHIOOOpa3oBaHME TpPEX  BUIOB  JIAHIBILIEH,
«JKonornyeckoe BHUI000pa3oBaHKE BHUAOB cuUHUL, «[lomummounsl pacrenuit», «KamyctHo-
peleuHbli THOpUI.

Ob6opynoBanue: repdapuy pacTeHH, KOJUIEKIIMA HACEKOMBIX, dydejia MTHUI] U 3BEepeH ¢
npUMepaMu pa3iNyYHbIX MPUCIOCOOJIEHUH, Yyyena NTHULl U 3Bepei pa3HbIX BUJIOB, repdapuu
pacTeHuii OIM3KUX BUIOB, 00Pa30BaBIIMUXCS Pa3IUMYHBIMU CIIOCOOAMHU.

JlaGopaTopHas pa6oTa «BplsiBIeHHEe H3MEHYUBOCTH y 0COOEH OJTHOT'O BUAAY.

JlabopaTtopnas pabora «IIpucrnocobneHuss OpraHU3MOB W HUX OTHOCHTEJbHAs
11EJIECO00PA3ZHOCTHY.

Jlaboparopnasi padora «CpaBHeHHE BUOB IO MOP(HOIOTHIECKOMY KPUTEPUIOY.

Tema 3. Makpo3sosonusi H €€ pe3yJbTaThl

MeTtopl u3yueHus: MakposBotoLMK. [laneoHTomornyeckue MeToAbl N3y4EHHS SBOIIOLUH.
[Iepexonnbie popmbl U GUIOreHETUYECKUE PSAIbI OPTaHU3MOB.

buoreorpaduueckne metoapl wu3ydeHus HBomoIMH. CpaBHeHue Quiopsl U (ayHbI
MaTEepHKOB U OCTpoBOB. buoreorpapuueckue obnactu 3emau. BUapl-sHIEMUKHN U PETUKTHI.

OMOPHOJIOTHYECKUE U CPaBHUTEIBHO-MOP(HOIOTHIECKHE METObl M3YUYEHHUS 3BOJIOLMU.
'enernueckne MexXaHHW3Mbl IBOJIIOLMM OHTOI€HE3a M IOSBJICHHS 3BOJIIOLUOHHBIX HOBIIECTB.
['omonornyHble ¥ aHAIOTMYHBIE OpraHbl. PyarMeHTapHble OpTraHbl U aTaBU3MBbL. MOJEKyIIpHO-
TreHeTUYeCKue, OWOXMMHUYECKMEe M  MaTeMaTHYeCKHe METOAbl U3YYEHHUS  HBOIIOILHH.
I'omosnoruynsie reHsl. COBpEMEHHbBIE METOBI IIOCTPOCHUS (PHIIOTEHETUYECKHUX JIEPEBHEB.

XPOMOCOMHBIE MyTaIl1 U IBOJIIOLIMSI TEHOMOB.

OO6mme 3akOHOMEpPHOCTH (TMpaBwia) OJBOMOIUHU. [lpunyun  cmeusvl  hyHKyuil.
HeobpaTtumocTs 3Bomtonnu. AnantuBHas paauanus. HepaBHOMEPHOCTh TEMITOB 3BOJIOIUH.

JdemoncTpanuu

Hoptpetsi: K. M. bap, A. O. KoBanesckuii, ®. Mromnep, J. I'ekkensb.

Tabmuipl u cxembl: « OUITOTEHETUYCCKUN PSJ JIOMIAAN», «APXEONTEPUKCY, «3BEPO3yObIe
sepb», «Crerouedans», «Punnodgure, «CeMeHHbIe ManopoTHUKWY, «buoreorpaduueckue
30HBI 3emun», «llpeiid xoHTHHEHTOBY, «PenukTel», «HadanmpHble cTaguu MOPHOHAIBHOTO
pa3BUTHA  TIO3BOHOYHBIX  JKMBOTHBIX», «['OMOJOrMYHbIE ¥  aHAJOTHMYHBIE  OpraHbl»,
«PynumeHTs», «ATaBU3MBD»Y, «XpOMOCOMHBIE HAOOpHI YelOBEeKa W IIMMIAaH3e», «l1aBHbIE
HaIpaBIEHUS IBOTIOLUNY, «O0II1e 3aKOHOMEPHOCTH IBOJIOLIUNY.
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Ob6opynoBaHue: KOJJICKIMM, TepOapuu, MYJSDKHM HMCKONAeMbIX OCTAaTKOB OpPraHM3MOB,
MYJISKA TOMOJIOTUYHBIX, QHAJIOTMYHBIX, PYyJAMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJUIEKLUU
HaCEKOMBIX.

Tema 4. Ilpoucxo:kaeHue u pa3BUTHE )KU3HU HA 3emule

Hayunble rumore3sl NMPOMCXOXKACHUS XHU3HM Ha 3emiie. AOHOreHe3 W MaHCIEePMHUSL.
JloHay4HbIE TpPEJICTaBICHUS O 3apOXKACHUU JKU3HU (KpealuoHM3M). ['mmore3a HOCTOSHHOTO
CaMO03apOKJICHHUs )KU3HU U €€ onpoBeprkeHne onbitamu @. Penn, JI. Crnamtanunanw, JI. [Tactepa.
[TpoucxoxaeHue )Ku3HU U aCTPOOUOIIOTHSL.

OcHOBHBIE 3Tanbl HeopraHuyeckoi sBomonuy. [InanerapHas (reojJoruueckas) 3BONIOLHS.
XuMHUECKasi IBOJIONHS. AOHOTEHHBIH CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPTaHUYECKHUX.
Ompir C. Mumnepa u I'. Opu. OOpazoBanue mommmepoB u3 MoHOMepoB. KoarepBaTHas
runote3a A. WM. Omapuna, rumote3a mnepBuuHOro OynboHa Jk. XosmelHa, reHETHYEeCKas
runoreza . Mémnepa. Pubosumbr (T. Yekx) u rumore3a «vupa PHK» VY. T'mnbepra.
®opmupoBaHue MEMOpaH ¥ BOSHUKHOBEHHUE MTPOTOKIETKH.

Ucropuss 3emmnm u wmetonsl e€ wusydeHus. lickomaemble OpraHmdyeckue OCTAaTKH.
I'eoxpoHonoruss u e€ Meronpl. OrTHocuTenpHass UM aOCOJIOTHAasE  T'€OXPOHOJIOTHSL.
I'eoxpoHonornyeckas mKana: 30Hbl, 3pbl, IEPUOJIBL, FTIOXH.

Hauanpnbie dTansl opranndeckoil 3Boirouuu. [losBiieHHE M HBOMIOLUS NEPBBIX KIIETOK.
Oponronus Metabonusma. Bo3HukHOBeHHEe MepBbIX sKocucTeM. COBpeMEHHblE MHKPOOHbBIE
OMOIUVIEHKM Kak aHajor mnepBblx Ha 3emse coodwects. Crpomaronutsl. Ilpokapuotel u
JYKapHOTBHI.

[Ipoucxoxaenue sykapuoT (cMMOMOreHe3). DBOJIOLHMOHHOE MPOMCXOKIECHUE BUPYCOB.
[IpoucxoxaeHne MHOTOKJIETOYHBIX  OpPraHU3MOB. BO3HHMKHOBEHHE  OCHOBHBIX  TPYIII
MHOTOKJIETOYHBIX OpPraHU3MOB.

OcHOBHBIE 3Tamnbl 3BOJIIOLMHU BbICIIUMX pacTeHUid. OCHOBHBIE apoMop(}o3bl pacTeHHH.
Beixon pacrenuit Ha cymry. IlosiBieHHME CHOPOBBIX pacTEHUN W 3aBOECBAHME MMM CYLIM.
Cemennble pactenus. [IporcxoxaeHne HBETKOBBIX PaCTEHUH.

OcCHOBHBIE 3Tambl 3BOJNIOLMU >KUBOTHOTO Mupa. OCHOBHBIE apoMOp(03bl >KUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuil B3pbIB — NOSIBICHHE COBPEMEHHBIX THUIOB. [lepBble XOpI0BbIE
XHUBOTHBIC. J)KH3Hb B BO/ie. DBOIIOUS MO3BOHOYHBIX. [Iporcxoxnenue aMmpuomii U penTHiIuii.
[IpoucxoxaeHne MICKOMUTAIMNUX ¥ nThll. [lpwHIOMN kioueBoro apomopdosza. OcBoeHue
0€eCII03BOHOYHBIMU Y T03BOHOYHBIMU KMBOTHBIMH CYILIH.

Pa3ButHe xn3HM Ha 3emiie 110 3paM U NepHoJaM: apxel, IpoTepo30i, Maaeo30M, ME30301,
KaifHo30HM. OOImIas XapakTepuCTHUKa KIUMaTa W TeoJornmyeckux mporeccoB. llosBienue u
pacuBeT XapaKTEpHBIX OPraHW3MOB. YTIIe0OOpa30BaHUE: €r0 YCJIOBUS W BIHMSHHE HA Ta30BbIHA
COCTaB aTMOC(EPHI.

MaccoBble BBIMUPAaHMsI — JKOJIOTMYECKHE KpU3HCHI Ipouutoro. IIpuumHbl u cnencreus
MaccOBBbIX BbIMUpaHUH. COBPEMEHHBI HKOJOTHUYECKUN KpHU3HC, ero ocoOeHHocTH. IIpobiema
COXpaHeHHus OMopa3zHo00pa3us Ha 3emiie.

CoBpeMeHHas cucteMa opraHudeckoro mupa. I[IpuHIMNBl Kiaccupukanuyl OpraHU3MOB.
OcCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI OPraHU3MOB.

JdemoncTpanuu

[Moptpetsr: @. Penu, JI. Cnamnanuanu, JI. [lactep, Y. . Meunukos, A. U. Onapun, JIx.
Xonpnenn, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmunet u cxembl: «Cxema onbita @. Penuy, «Cxema onsita JI. [TacTtepa mo u3yueHuto
camo3apoxxaeHus xu3zHu», «Cxema onbita C. Muiepa, I'. FOpu», «3Ortanel HeopraHu4eckon

19



3BOIOLUNY, «l'eoxpoHosornueckas mkana», «HauanpHble 3Tanbl OPraHUYECKON 3BOJIIOIIUNY,
«Cxema oOpa3zoBaHUs JYKapuoT MyTéM cuMOMoreHe3a», «CucremMa JKHBOW TIPHUPOJIBIY,
«Ctpoenne  Bupyca», «Apomopdossl pacteHuit», «PurmOPUTEY, «OIHOKIETOYHBIC
BOZOpOCIN», «MHOrOKIEeTOUHble BOJopocin», «Mxm», «llanmoporHukm», «l'onoceMeHHbIE
pactenus», «Opraibl IIBETKOBBIX pacTeHui», «CxeMa pa3BUTHUS HKUBOTHOTO MHpPay,
«ApomMopho3sl  KHBOTHBIX», «[Ipocteiimmey», «Kumeunononoctasiey, «llmockue dYepBu»,
«HenucroHoruey, «PpI0OBIY, «3eMHOBOIHBIEY, «ITpecMbIkaromumecs», «IItune,
«Mnekonuratrouey, «Pa3Butue KM3HM B apxeuWckoil aspe», «Pa3BuTme KU3HH B
MIPOTEPO3OMCKON 3pe», «Pa3BuTue KHU3HU B MNANECO30MCKOWM 3pe», «Pa3Burhe KU3HU B
Me3030icKoil 3pe», «Pa3BuThe XKU3HM B KailHO30HCKON 3pe», «CoBpeMeHHas cucrema
OpPraHUYECKOIO0 MHUPa».

O6opynoBaHue: repOapud pacTEHUN pa3IUYHBIX OTAEJOB, KOJUJIEKIUHA HACEKOMBIX,
BJIQXKHBIE Mpenaparbl >KMBOTHBIX, PAKOBHHBI MOJUIIOCKOB, KOJIJIEKIIMM HWIJIOKOXKHX, CKEJIEThl
MO3BOHOYHBIX KUBOTHBIX, Yyueja NTUIl U 3BepeH, KOJUIEKIMHM OKAMEHEJIOCTEH, MOJIE3HBIX
MCKOIIa€MBbIX, MYJISIKH OPTaHUYECKHUX OCTAaTKOB OPTaHU3MOB.

Bupryanbnas sgaboparopHass padora «MopgenupoBanue onbiToB Mumepa—tOpu 1o
U3YYECHUI0 a0MOTEHHOTO CHHTE3a OPraHMYECKUX COSAMHEHUN B IEPBUYHOM aTMocdepe».

Jlaboparopnasi pabora «M3ydyeHne M ONUCAHHWE HCKOMAEMBIX OCTATKOB JIPEBHHUX
OpTaHU3MOB).

IIpakTuueckass padora «l3ydeHue oOCOOCHHOCTEH CTPOCHHS PACTCHHH pa3HBIX
OTJIETIOBY.

I[MpakTuyeckasi padora «M3yuenue 0cOOEHHOCTEN CTPOCHHUS MTO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxaeHue 4ej0BeKa — aHTPONOreHe3

Pa3nenbl v 3a1aun aHTpONOJIOTUHA. MeToAbl aHTPOIIOIOTUH.

CraHOBIIEHHE MPEJCTABICHUNA O MPOUCXOXKICHUM 4YeloBeKa. Pelnruno3Hbie BO33pEHUS.
CoBpeMeHHbIEC HAyYHbIE TEOPUH.

CxoactBo uenoBeka ¢ OKMBOTHBIMHU. (CHCTeMaTHuecKoe TIOJOKEHHE YeJIOBEKa.
CBuzerenbcTBa CXOJACTBA Ye€lIOBEKa C JKMUBOTHBIMH: CpPaBHHUTEIbHO-MOp(dooruyeckue,
IMOpHUONIOTUYECKHE, (HU3HOIOTO-OMOXUMHUYECKHe, TMoBeAeHueckne. OTiHuus YenoBeKa OT
KUBOTHBIX. [IpsIMOXO0XK/IeHHE M KOMIUIEKC CBSI3aHHBIX C HUM NPHU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3ra U BTOPOW CUTHAJIBHOW CUCTEMBI.

JBwkymmue  cwibl  (PakTOpel)  AHTPOINOTreHe3a:  OWOJOTHYEeCKHe,  COIHAIbHBIC.
CooTHolIeHre OMOIOTHYECKHUX M COIUANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTauU aHTpororeHe3a. Panuue yenoBexooOpa3Hbie 00e3bsHbI (IPOKOHCYJIBI)
¥ paHHUE TIOHTH]IBI — OOIIHE MPEIKH YEITOBEKOOOPA3HBIX 00€3bsH U JIOACH. ABCTPAIOMUTEKH —
JIBYHOTHE MpENKu Joaeil. YeloBeKk yMelbli, MEepBble U3TOTOBICHHS Opyauil Tpyna. Yemosek
NPAMOXOSAIINI M MEepPBBIA BBIXOJ JIFOAEH 3a mpenaensl Adpuku. UenoBek reinenb0eprckuii —
o0IIMii MpeoK HeaHIePTaIbCKOTO YeIOBEKa U YeJIOBEKa pa3yMHOro. YernoBek HeaH1epTaabCKUui
KAaK BHJ JIFOJECH XOJOJHOTO KiIMMara. YemoBeK pa3syMHBIH COBPEMEHHOIO THIA, JIEHHCOBCKUHI
YeJI0BeK, OCBOEHHE KOHTUHEHTOB 3a npeaenamMu Adpuku. [laneorenernka u naaeoreHoMHKa.

DBOJNIOIUS COBPEMEHHOTO uesjoBeka. EcTecTBeHHBIN OTOOp B MOMyNALMAX YENOBEKA.
MyTanoHHbIi npouecc U noauMmopdusm. IonynsaironHble BOIHBI, Apeiid reHoB, MUTpaLus U
«a(h ekt ocHOBATENS» B MOMYJISIIUAIX COBPEMEHHOTO YEIOBEKA.

Uenoseueckue packl. [lonarue o pace. bonpime pacel: eBporeouaHas (eBpa3uiickasi),
aBCTpaJIO-HETPOUIHAsA (PKBaTOpHAllbHAs), MOHIOJIOMIHAs (a3MaTCKO-aMepukaHckas). Bpems u
MyTH pacceleHusi uejgoBeka Mo IutaHete. EauHCTBO 4enoBeueckux pac. Hayunas
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HECOCTOSTENILHOCTh  pacu3Ma.  [IpHcrocoOJeHHOCTh  4YeloBeKa K  Pa3sHbIM  YCIOBUSAM
OKpYyXaromie cpeapl. BiausHue reorpadudeckoil cpenbl U apeida reHoB Ha MOPQOJIOTHIO U
(hbU3HOIOTHIO YeIoBeKa.

MexaucuuIUIMHapHble  MEeTOJAbl B (u3uueckod (OMOIOTHYECKO) aHTPOMOJIOTHH.
OBOJIIOIIMOHHASI ~ AHTPOIOJIOTUS M MAJCOAHTPONOJIOTHSI  YEJIOBEUECKUX  MOMYJISALHM.

buoconmansubie UCCIIEI0BAHUS HPUPOJIbI 4eJIoBeKa. UccnenoBanue
KOBOJIIOIIMUONOIOTUYECKOTO U COLIMATIBHOTO B YEJIOBEKE.
JemoHcTpauuu

IToprpersr: Y. dapsun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmumel ¥ cxeMbl: «MeETOIbI  aHTPOIOJIOTUN», «[OJIOBHOW MO3r 4YeloBEKay,
«YenoBexkooOpaszHbie 00€3bsIHB», «CKEJNeT YelIOBeKa M CKEJNeT IHUMIaH3e», «PyIuMeHTHl u
aTaBU3MbD», «/[BWXKyIIMEe CHUJIBI aHTPONOreHEe3a», «ODBOJIIOIUOHHOE JPEBO YEIIOBEKay,
«ABcTpanonurek», «4enoBek yMemnslil», «HenoBek NpAMOXOoaiuit», «/[eHncoBCKUil 4emoBeK»
«Heangepraneupy, «KpomanboHisy, «lIpenku uenoBeka», «ITambl HBOJIONUU YEIIOBEKa,
«Pacpl yenoBekay.

O6opynoBaHue: MyJISKM OKaMEHEJIOCTeH, MPEIMETOB MaTepUalbHON KyJIbTYpPbl MIPEIKOB
4eJoBeKa, penpoaykiuu (pororpaduu) KapTUH € MHUQPOJIOTMYECKUMH U Oubieiickumu
CIOXKETaMH MPOUCXOXKACHUS YelloBeKa, GoTorpaduu HaXOIOK UCKOMAEMBIX OCTATKOB YEIIOBEKA,
CKEJIET YeJIOBEKAa, MOJICTh Yepera 4YeloBeKa W Yepera IMMIIaH3€, MOJIeh KUCTH YelIOBEeKa U
KHCTH LLIMMIIaH3€, MOJIETIU TOPCa IPEAKOB YeJIOBEKa.

JlaGopaTopnass paGora «/I3yueHue OCOOCHHOCTEH CTpOCHHS CKeJeTa uYeloBeKa,
CBSI3aHHBIX C MPSMOXO0XKICHUEM.

I[MpakTuyeckasi padora «/3yueHne FKOTOTUIECKUX aAaNTAIIN YETOBEKAY.

Tema 6. DJkojiorui — Hayka O B3aUMOOTHOLIEHHWSIX OPraHU3MoOB M
HAJ0PraHU3MEHHBIX CHCTEM C OKPY:KaIolIel cpeaou

3apoxaeHue W pa3BuUTHE dKoyuoruu B Tpynax A. ['ymGompara, K. @. Pymee, H. A.
CeseproBa, J. I'ekkens, A. Tencnu, B. H. Cykaué€ra. Paznmenst u 3amaum skonoruu. CBs3b
3KOJIOTHHU € APYTUMHU HAyKaMH.

Metonst skonorun. [loneBbie HaOMIOACHNUS. DKCIEPUMEHTHI B AKOJIOTHU: MPHUPOAHBIE U
nabopaTtopHble. MoenupoBaHie B 3KOJIOTMA. MOHUTOPHUHT OKpY’Karollel Cpesbl: JOKaIbHbIH,
PErHOHAIIBHBIN U TJI00AIbHBIN.

3Ha4YeHHE SKOJOTMYECKUX 3HAHWM [JIs 4esIOBeKa. DKOJIOTMYECKOE MHUPOBO33PEHUE Kak
OCHOBa CBf3€H YelloBeUecTBa C Mpupoaod. P@OpMHUpPOBAHUE SKOJOTUYECKOW KYJIbTYypbl U
SKOJIOTUYECKOU IPAMOTHOCTH HACEICHHUS.

JdemMoHcTpanuu

[Toptpetsr: A. I'ymbonbar, K. @. Pynwse, H. A. CeBepuios, O. I'ekkensb, A. Tencnu, B. H.
Cyxkaués.

Tabmumel u cxembl: «Paznensl skonorum», «MeToasl 3komoruny, «CxeMa MOHUTOPUHTA
OKPYKaIOIIEH CpeabD».

JlaGopatopnas padora «/3yueHne METOI0B SKOJIOTUUECKUX UCCIETOBAHUIN.

Tema 7. Opranusmsl U cpeaa o0MTAHUS

Dkonorudeckre GakTopbl W 3aKOHOMEPHOCTH uX JeicTBus. Knaccudukanus
9KOJIOTUYECKUX  (akTopoB: abuoTWyeckwe, OHOTHYECKHE, aHTpororeHHsle.  OOmme
3aKOHOMEPHOCTH JeHCTBUA dKoJornueckux (paktopos. [IpaBuno muaumyma (K. Inpenrens, HO.
JIn6ux). TonepaHTHOCTH. DBPUOMOHTHBIEC U CTECHOOMOHTHBIC OPTaHU3MBI.
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AbuoTtnueckue akropel. CBET Kak 3KOJIOTHYEeCKUid axTop. JlelcTBrE pa3HbIX Y4acTKOB
COJIHEYHOI'O CHEKTpa Ha OpraHU3Mbl. DKOJOTMYECKUE TPYIIbl PAaCTEHUH M JKUBOTHBIX I10
OTHOIIEHHUIO K cBeTy. CurnanpHas posib cBera. doToneprnoausm.

Temnepatypa kak skonoruueckuii ¢akrop. [leiicTBue TemmepaTypbl Ha OpPraHU3MBL.
[ToiiknnoTepMHbBIE 1 TOMOHOTEPMHBIE OPIraHU3MBbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

BraxHocTs Kak skojorumdeckuii ¢akrop. [IpucnocobneHuss pacTeHH K IMOIEPKaHUIO
BogHoro Oamanca. Kimaccudukanus pacTteHuid 1o OTHOIIEHWIO K Boje. [IpucmocoOneHus
JKUBOTHBIX K U3MEHEHUIO BOJTHOTO PEXHUMA.

Cpenpl OOMTaHUS OPraHU3MOB: BOJIHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHas, TIIyOMHHAas
NOJTIOYBEHHAs, BHYTPHOpraHU3MeHHas. DHU3HKO-XHMHUYECKHE OCOOCHHOCTH Cpel OOUTaHUs
opranu3moB. [IpucnocoOnaeHust OpraHu3MoB K *KU3HU B pa3HbIX CpeAax.

buonornueckue putmel. BHeniHne u BHyTpeHHUE pUTMBI. CyTOYHBIE U TOJIUYHBIE PUTMBI.
[Ipucnocob1eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBHM XKU3HH.

XKuznennsie Gopmbl opranu3moB. [lonstue o xu3HeHHOW (opme. KuzHeHHBIE (HOPMBI
pacTeHMii: JepeBbs, KyCTapHUKH, KyCTapHUYKH, MHOTOJETHHE TpaBbl, OJHOJETHHE TPaBbI.
Kuznennole QOpMBI KUBOTHBIX: THUAPOOUOHTHI, T€OOMOHTHI, a’pOOUOHTHL. (OcoOeHHOCTH
CTpOeHus 1 00pa3a KU3HU.

buotnueckne  Qakroppl. Buasl OMOTHUYECKMX  B3aMMOJEHCTBHMNA:  KOHKYPEHIIHSA,
XHUIIHUYECTBO, CUMOMO3 U ero ¢opmsl. [lapazutusM, koomnepanus, MyTyajiu3M, KOMMEHCAIU3M
(kBapTHpaHTCTBO, HaxjeOHHMYecTBO). Herpoduueckne  B3aUMOACHCTBUS  (TONHUYECKHE,
¢dopuueckue, ¢padbpuueckue). 3HaueHHE OMOTUYECKUX B3aUMOJEHCTBUH JUIS CYIIECTBOBAHUS
OpraHU3MOB B cpesie ooutanus. [[puHIMI KOHKYPEHTHOTO HCKIIIOUEHUS.

JdemoHcTpanuu

Tabmuibl 1 cxembl: «IKojgorudeckue (akTopbl», «CBETOBOUM CIEKTP», « IKOJIOTHUECKHE
IPYIIbl )KUBOTHBIX 110 OTHOLIEHUIO K CBETY», « TeNI0KpOBHBIE JKUBOTHBIE», «XO0JIOAHOKPOBHBIE
KHUBOTHBIEY, «DU3HONOTHYECKHE aTamlTalluil >XKUBOTHBIX», «Cpenbl OOMUTAHUS OpPTaHU3MOBY,
«buonornyeckue put™Mb», «KusneHHsie Gopmbl pacTeHuin», « KuzHeHHbIe POPMBI JKUBOTHBIX),
«JKOCHCTEMA IMIMPOKOIMCTBEHHOIO Jieca», «IKOCHCTEMa XBOMHOro Jeca», «llenmn nuranusy»,
«XuiaudectBoy, «llapasutuzmy», «Konkypenmuus», «Cumonosy, «KommeHcanuzm.

O6opynoBanue: TepOapuu pacTeHU H JKUBOTHBIX, MPHUCIIOCOOJCHHBIX K BIUSHUIO
pa3IMYHBIX  JKOJOTUYECKHX  (AKTOPOB, TepOaphH  CBETONIOOMBBIX, TEHEIOOMBBIX |
TEHEBBIHOCJIMBBIX PAaCTEHUil, CBETONIOOUBBIC, TEHETIOOMBBIE U TEHEBHIHOCIMBBIE KOMHATHbBIE
pacTeHus, repOapud ¥ KOJJIEKUUU TEIUIONIOOMBBIX, 3UMOCTOHKHUX, MOPO30YCTOMYUBBIX
pacTeHuil, dYydena NTHULl M 3Bepei, repOapuu pacTeHUHl, OTHOCAIIMXCS K TUTpodHTaM,
KcepopuTam, Me30puTaM, KOMHATHBIE PACTEHHs JAaHHBIX TPYII, KOJUICKIMU IKHUBOTHBIX,
oOuTaIONIMX B pa3HbIX cpefax, repOapuu M KOJUIEKIMH PACTeHUN M KUBOTHBIX, 00JIaJaronInX
YyepTaMu TPUCIIOCOOJEHHOCTH K CE30HHBIM W3MEHEHUSM YCIOBUH JKHU3HHM, Trepbapuu u
KOJUICKIIMM DPACTEHUH M S>KUBOTHBIX PA3UYHBIX >KH3HEHHBIX (DOPM, KOJJICKIIUU >KHUBOTHBIX,
Y4aCTBYIOUIMX B Pa3IMYHBIX OMOTUYECKUX B3aUMOAECHCTBUSIX.

JlabopaTropHasi padora «BrisiBieHHe MpUCTIOCOOICHUI OPTaHU3MOB K BIUSHHUIO CBETaY.

JlaGopaTopnass paGora «BbIsBIeHHE NPUCTOCOONECHUII OpPraHU3MOB K BIHUSHUIO
TEMIIEPATYPBI».

JlaGopaTopHass padora «AHATOMHYECKHE OCOOCHHOCTH PACTECHUH W3 Pa3HBIX MECT
oOUTaHU.
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Tema 8. Jkos10rusi BUAOB M NOMYJISIIHI

DKOJIOTHUECKUE XapaKTePUCTUKHU TomyJisiiuu. [lomymnsinus kak OMONOrHYecKas CUCTEMa.
Pons HeomHOpomHOCTH cpenbl, (U3HUECKUX OapbepoB U OCOOCHHOCTEW OHWOJIOTHU BHUIOB B
(hopMHUPOBaHUH MTPOCTPAHCTBEHHOM CTPYKTYpPHI MOMYJsAuil. OCHOBHBIE MMOKA3aTeIH MOMYJISLUN:
YUCJIIEHHOCTh, IJIOTHOCTh, BO3pAacTHAas U MOJIOBas CTPYKTypa, POXKAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEpTHOCTh, MUTPAILIHSL.

DKoyiorruyeckasl CTpykTypa momyssiud. OleHka YuCIeHHOCTH Tomyssuuu. J[nHamuka
NOMYJISALUU U €€ peryssiius. buotnueckuil moTeHuMan nonyisuui. MoaenupoBaHue TUHAMHUKA
nonyysiuud. KpuBble pocta uyucineHHoctu mnonyisauuu. Kpussle BbbDkuBaHus. Perymsus
YUCIIEHHOCTH TOIMYJISIIAA: POJb (AaKTOPOB, 3aBUCSIIMX M HE 3aBHCAIIAX OT IUIOTHOCTH.
DKOJOTHYECKHEe cTpaTeruu BU0B (1- u K-ctparerun).

[Tonsitue 00 »sKkonoruueckoi Humie Buga. Mectoobutanue. MHoromepHasi MoOAENb
akosiornyeckor HumM Jx.M. XarunHcona. Pa3mepsl 3xonornueckoit Humu. [loreHumansHas u
peaau30BaHHAS] HUIIIH.

Bun xak cucrema mnomyisinuid. Apeanbl BUIOB. Buabl MU HUX KU3HEHHbBIE CTPATETHU.
DKOJIOTHYECKUE IKBUBAJICHTBHI.

3aKOHOMEPHOCTU TMOBEJIECHUS M MUIpPALMA >KUBOTHBIX. buojornueckue MHBa3UU
YYy’KEepPOJIHBIX BUIOB.

JdemoHcTpanuu

[TopTper: Ix. . XaTuynHCOH.

Tabmuisl 1 cxeMbl: «IKOJIOTHYECKUE XapaKTePUCTUKHU monmysuny, «IIpoctpancTBenHas
CTpYKTypa mnonyisuun», «Bo3pactHble mnupamuasl nomnyiasiuun», «CKOpPOCTb 3aceieHust
MOBEPXHOCTH 3eMJIM Pa3IU4YHBIMU OpraHuzMamm», «Monaens skonornueckor wumm Jx. U.
XaTuynHCOHAY.

O6opynoBanue: repOapuu pacTeHUA, KOJIEKINN KHUBOTHBIX.

JlaGopaTopHas padora «IIpucnocoOneHust CeMsH pacCTeHUN K PaCCEICHUION.

Tema 9. Jxkos0orus cooduecTB. IKOJOrH4ecKue CHCTEMbI.

CoobmectBa opraHu3mMoB. buoneHo3 u ero crpykrypa. CBsi3M MEXIy OpraHu3MaMu B
OuolLeHo3e.

Okocuctema kak oTkpeitas cucrema (A. JIx. Tencnwm). DyHKUMOHANBHBIE OJIOKU
OPTraHU3MOB B DKOCHCTEME: MPOAYILEHTHI, KOHCYMEHTHI, peIyleHThl. Tpoduyeckne ypOBHHU.
Tpoduueckue nenu u cetu. A6uorndyeckue 610ku 3kocucteM. [1oUBBI U UIIBI B SKOCUCTEMaX.
KpyroBopoT BemiecTB 1 NOTOK SHEPTHH B SKOCUCTEME.

OcCHOBHbIE MTOKA3aTENHN YKOCUCTEMBI. bruomacca u npoAayKius. DKOJIOTHYeCKUEe MUPAMHUIBI
yucesl, OnomMacchl ¥ SHEPTUU.

Jlunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiixu. @aykmyayuu. HanpaBieHHbIC
3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKleccuu. llepBUUHBIE M BTOPUYHBIE CYKIIECCMM M HX
MPUYMHBL. AHTPOMOTEHHBIC BO3JACHCTBUS Ha CyKieccuu. KimMakcHoe CoOOIIEeCTBO.
buopaznoobpasue 1 mosHOTa KPYroBOPOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[IpupoaHbie 3KOCUCTEMBI. JKOCUCMEMbL 03€P U peK. IKOCUCmeMbl MOpel U OKEeaHos.
Oxocucmemvl myHOp, 1ecos, cmenetl, NyCmbvlHb.

AHTpPOIIOT€HHBIE  JKOCUCTEMBI. Arposkocuctema. ArponeHo3. Paznmnums mexnay
AQHTPOIIOT€HHBIMH M MPUPOIHBIMU YKOCUCTEMAMH.

Ypb6oskocuctempl. OCHOBHBIE KOMITIOHEHTHI ypOoskocucteM. ['opoackas diopa u dayHa.
CuHanTpomnuzanus ropojackoi (¢ayHsl. buomornueckoe ¥ XO034HWCTBEHHOE 3HAYCHUE
arpo3KOCUCTEM B YPOOIKOCHUCTEM.
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3aKOHOMEpPHOCTH  (OPMHUPOBAHMS  OCHOBHBIX  B3aMMOJACHUCTBUI  OpraHU3MOB B
IKocucTeMax. Poab kackadnozo s¢hghexkma u 6u006-30ugpuxamopos (Kuouesvix 6ud0s) &
@yHxkyuonuposanuu  sxocucmem. llepeHoC HHEPrUM W BEUIECTB MEXAY CMEXHBIMU
9KOCUCTEeMaMH. YCTOMUMBOCTH OpPraHU3MOB, TOMYJNALUA M DKOCUCTEM B  YCJIOBHSIX
€CTECTBEHHBIX U AaHTPOIOT'€HHBIX BO3/1€HCTBHA.

Mexanusmbl  8030elicmeus  3aepA3HeHUll  PA3HbIX MUNO8 HA  CYOOPLAHUIMEHHOM,
OpP2AHUBMEHHOM, HNONYIAYUOHHOM U IKOCUCHEMHOM YPOBHAX, OCHOBbl IKOIOSUHLECKO20
HOPMUPOBAHUSA AHMPONO2EHHO20 6030elicmausi. MeTooIoTus MOHUTOPUHIAa €CTECTBEHHBIX U
AHTPOIIOTEHHBIX HIKOCUCTEM.

JdemMoHcTpanuu

[Toptper: A. JIx. Tencnn.

Tabmups! u cxeMbl: «CTpyKTypa OMOIIEH03a», « IKOCUCTEMA ITUPOKOIMCTBEHHOTO JIecay,
«9OKocucteMa XBOHHOro Jneca», «DyHKIMOHAIBHBIE TPYNIBl OPraHU3MOB B 3KOCHCTEMEY,
«KpyroBopor BemectB B 3Kkocucteme», «llemm mnuTaHus (macTOWINHASA, JETPUTHAN)»,
«OKosornyeckas nmupaMmuja yucen, « JKojJorundyeckas nupamuga 6uomaccob», « IKOJIOruyecKas
nupamuga sHeprum», «OOpa3oBanue Oomnorta», «llepBuuHas cykueccus», «BoccraHoBieHue
Jeca Iociie moxapa», «IKocucTema 03epa», «ArpoueHos», «KpyroBopor BeHIECTB M IOTOK
SHEPTUU B arporeHnose», «[Ipumepsr ypOoskocucTemy.

O6GopynoBanue: repbdapuy pacTeHUN, KOJUICKIIMM HACEKOMBIX, Yydesia NTHI[ U 3BEpeH,
repOapuu KyJIbTYPHBIX U JUKOPACTYIIUX PACTCHUI, aKBAPUYM KaK MOJIEJIb SKOCUCTEMBI.

IIpakTnueckas padora «/3yueHue u onrcanue ypOo3KOCHCTEMbD».

JlaGopaTopHas padora «/3yueHne pazHo0Opas3usi MEIKUX TOYBEHHBIX WICHHUCTOHOTHUX B
Pa3HBIX SKOCUCTEMAX).

IKeKypeusi «IKCKypCcHsi B THIMYHBIA OMOTeorieHo3 (B ayOpaBy, Oepe3HsK, €JbHUK, Ha
CYXOJIOJIbHBIN WM MOWMEHHBIH JIYT, 03ep0, 00JI0TO)».

IKeKypeus «IKCKYpCHsl B arpo3KOCUCTEMY (Ha MOJIE UK B TEIUTMYHOE XO3SHUCTBO)».

Tema 10. Buocdepa — rinodanbHasi IKocucTeMa

buocdepa — obmennanerapras oOojouka 3eMiu, T CYIIECTBYET WM CYIIECTBOBaja
*u3Hb. Pa3BuTne npeacrasnenuii o buocdepe B Tpynax 3. 3rocca. Yuenue B. U. Bepnazackoro o
6uocdepe. O6mnactu 6nocheps! u e€ cocran. JKupoe BerecTBo Onocheps 1 ero GyHKINH.

3aKOHOMEPHOCTH CymecTBoBaHUS Ouocheprl. OcodeHHOCTH OMochepsl Kak Tio0ambHON
sKkocuctembl. JluHamuuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemecTB U
OHoreoXMMHYECKHe HUKIBI (Yriiepoa, a30Ta). PUTMHUHOCTD sBIIeHUH B Ouocdepe.

3onansHOCTH Onochepsl. [TonsTue o 6mome. OCHOBHBIE OMOMBI CYIIH: TYHJIPa, XBOHHBIE
jeca, CMEUIaHHbIE U HIMPOKOJIMCTBEHHBIE Jieca, CTEIH, CaBaHHBI, ITyCTHIHU, TPOIIMUYECKUE Jieca,
BBICOKOTOPBs. KiTuMat, pacTUTENbHBIN U )KUBOTHBIM MUpP OMOMOB CYIIIH.

CtpykTypa ¥ (QyHKUHS S>KHMBBIX CHCTEM, OIICHKAa WX PECYpPCHOrO TMOTEeHIHala |
O6uochepHbIX QyHKIHUI.

JdemoHcTpanuu

[Toptpetsi: B. U. Bepnanckuii, 3. 3rocc.

Tabmunpst u cxemsl: «I'eochepsr 3emnn», «Kpyrosoport azora B mpupone», «Kpyrosopor
yriaepoja B mpupoje», «KpyroBopor kuciopoaa B npupojae», «KpyroBopot BoJsl B PUPOIE»,
«OcHoBHBIE OuOMBI cymmny», «Knumatuueckue mosica 3emum», «TyHnpa», «Taiiray,
«Cmemannbii  jec», «llupokonuctBenubii jec», «Cremby, «CaBaHHay, «llycThiHSY,
«Tponuueckuit necy.

Oo6opynoBanue: repOapuy pacTeHUN pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.
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Tema 11. YesioBeKk 1 OKpYKAWOIIAs cpeAa

DKOJOTUYECKHEe KpHU3WCHl M WX NpUYUHBL BosneiicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHUE BO3IYyIIHOM cpeabl. OxpaHa BoO3ayxa. 3arps3HEHHE BOJHOW cpeapl. OxpaHa
BOJIHBIX pecypcoB. Pa3zpymienue noussl. OXxpaHa MOYBEHHBIX pecypcoB. MI3MeHeHue KiinMara.

AHTpOIIOTEHHOE  BO3JICHCTBHE Ha pACTUTEIbHBIA © KHBOTHBIM wmup. OxpanHa
PaCTUTENHLHOTO U XUBOTHOTO MHUpa. OCHOBHBIE MPUHITUIIBI OXPaHbl MPUPOJIbl. KpacHble KHUTH.
Oco60 oxpansiembie npupoaubie Tepputopuu (OOIIT). boranuveckue caapl U 300JI0THIECKHE
HapKH.

OcHOBHBIE TIPHUHIIUIIBI YCTOMYMBOTO PAa3BUTHUS YEIOBEYECTBA U MPHUPOABI. ParmonanpHOe
NpUPOAONOIL30BAHUE M COXpaHeHHe Ouojormueckoro pasHooOpasus 3emun. OOmme
3aKOHOMEPHOCTH TJI00ATBHBIX SKOJIOTHUECKUX KpU3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpU3Hca
U €0 BEpOSITHBIC TOCIEACTBHSI.

Pa3BuTHe METONOB MOHHMTOPHUHIA PA3BUTHUS OMACHBIX TEXHOTEHHBIX IMPOLIECCOB.
Cucmemmuvie ucciedosanusi nepexooa K pecypcocoepezaioujeii. U KOHKYPEHMOCNHOCOOHOL
aHepeemuxke. buonoeuueckoe pasnoobpasue u ouopecypcvl. Hayuonanvhvle ungopmayuonnvle
cucmemvl, obecneuugaroujue 00CMyn K UHDOPpMAYUU NO COCMOSHUIO OMOEIbHLIX U008 U
akocucmem. OCHO8bl IKOpeaburIumayuu SIKOCUCmem U cnocobo8 6opvobl ¢ OUONOBPEHCOCHUAMU.
Pexoncmpykyus MopcKux u Ha3eMHbIX IKOCUCTEM.

JdemoHcTpanuu

Tabmuplt u  cxeMbl: «3arpsizHeHue artmochepsl», «3arpsizHeHue Truapocheps,
«3arpszHenne mouBbl», «[lapHukoBwli  AddexT», «Ocobo oxpaHseMble MPUPOIHBIC
TEPPUTOPUNY, «MOJEIH YIPaBISIEMOT0 MUPAY.

O6opynoBanue: ¢dotorpadhuu OXpaHSIEMBIX pACTeHHUH U KUBOTHBIX KpacHoW KHUTH
Poccuiickoit ®enepannu, KpacHoil KHUTHA peruoHa.
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INVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOTI'U
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHMS K pe3yJlbTaTaM OCBOCHHUS OOydYarOIMIMMUCS
MIPOrpaMM CpeIHero oOiero 00pa3oBaHus: JUYHOCTHBIE, METAIIPEIMETHBIE U ITPEIMETHBIE.

B cTpykType JIMYHOCTHBIX pe3yJIbTaTOB OCBOEHUS MPOrpaMMbl 1O OMOJOTMM BBIJCIIECHBI
CIIEAYIOUIME  COCTAaBIIAIONINE: OCO3HAHHE OOY4YaIOUIMMHUCA  POCCHHCKOM  IpakIaHCKOU
UJACHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATEIBHOCTH M CAMOOIPEIEIIECHUIO,
Hanuyue momugeayuyu K OOyUEHUIO OWOJIOTHM, yeleHanpaeienHoe pazeumue BHYTPEHHHUX
yOexXIeH!H JIMYHOCTH Ha OCHOBE KIIFOYEBBIX LIEHHOCTEH M MCTOPUYECKHUX TPAIULUN pa3BUTHS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0OYYAIOIIUXCSl PYKOBOJCTBOBAThHCS B
CBOEM  JEATENIBHOCTH  IIEHHOCTHO-CMBICIIOBBIMM ~ yCTAaHOBKAMH, IPUCYIIUMHU  CHCTEME
OMOJIOrMYECKOro  OOpa3OBaHMS, Haauuue NPAaoCO3HAHUs  DKOJIOTMUECKON  KYJIbTYpHI,
cnocobHocmu cmagumy UENHA U CTPOUTH KU3HEHHBIE IIJIaHBbI.

JIMYHOCTHBIE PE3yNbTaThl OCBOEHHSI MPOrPaMMBbI 110 OMOJIOTHH JIOCTUTAIOTCS B €IUHCTBE
y4eOHOW M BOCIIUTATEJIBHOM NIE€ATEIbHOCTU B COOTBETCTBUU C TPAAULIMOHHBIMU POCCUHCKUMU
COLIMOKYJIbTYPHBIMH, UCTOPUUECKUMU U JTyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH, IPUHSATHIMHU B
o01iecTBe NpaBUIaMH M HOPMAaMHU IOBEJIEHHSI M CIIOCOOCTBYIOT IpOLIECCaM CaMOIO3HAHMS,
CaMOBOCIIUTaHUS U CaMOPAa3BUTHsI, Pa3BUTHsI BHYTPEHHEHN NO3ULMM JIMYHOCTH, NATPUOTU3MA U
YBOXEHUSI K 3aKOHY M IPaBONOPSAKY, YEJIOBEKY TpyJa U CTaplIeMy IOKOJIEHHIO, B3aUMHOIO
yBaXEHUsI, OEpeKHOro  OTHOWIEHUS K  KYJbTYpHOMY  HAcCJIEIUI0O W TpaJulUsaM
MHOTOHAIIMOHAJIBHOTO Hapoaa Pocculickoit denepanyu, NpUpoe U OKpY-Karolleu cpene.

JIMYHOCTHBIE pEe3yNbTaThl OCBOEHUS y4eOHOro mnpeaMera «buoIorush JT0JIKHBI OTpaXxaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYaOIIUXCSl PYKOBOJICTBOBATHCS C(OPMHPOBAHHOM BHYTpPEHHEH
NO3UIMEN JMYHOCTH, CHCTEMOM IIEHHOCTHBIX OpHUEHTAlui, MO3UTUBHBIX BHYTPEHHHUX
yOeXeHHI, COOTBETCTBYIOIIMX TPATULMOHHBIM IIEHHOCTAM POCCHMCKOro  OOILEecTBa,
pacIIipeHHe KU3HEHHOIO OIBITa U ONbITA ACITEIBHOCTH B IIPOLIECCE PEATU3alliid OCHOBHBIX
HaIpaBJICHUI BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1)rpaxaaHcKoro BOCIMTAHUSA:

C(OPMHUPOBAHHOCTh  TPAXKAAHCKOM MO3MLMU  OOydaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOT'0 WIEHa POCCUICKOro 00IIeCTBa;

OCO3HAaHME CBOMX KOHCTHUTYIMOHHBIX TpaB M OOSM3aHHOCTEH, YBa)XKEHHE 3aKOHA U
IIPABOIOPAIKA;

TOTOBHOCTb K COBMECTHOI TBOPYECKOH JEATEIBHOCTH IPU CO3JAHUN YYEOHBIX MPOEKTOB,
peleHnH y4eOHBIX U MTO3HABATENbHbIX 33/1a4, BHIIOJIHEHUH OMOJIOTMUECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEENATh COOCTBEHHYIO TO3HMIIMIO MO0 OTHOIIEGHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBICHSATH €€;

YMEHUE  y4YUThIBaTb B  CBOUX JEHCTBHSX HEOOXOAMMOCTb  KOHCTPYKTHBHOI'O
B3aUMOJICHCTBUS 101l ¢ pa3HbIMU YOSKICHUAMH, KYJIbTYPHBIMU LIEHHOCTSIMU U COLMAJIbHBIM
10JIO)KEHUEM;

FOTOBHOCTh K COTPYJIHHUYECTBY B IIPOLECCE COBMECTHOIO BBIIOJHEHUS Y4Y€OHBIX,
IIO3HABATCIIBHBIX M HUCCIECJOBATEIBCKUX 3aJa4, YBAKUTEIBHOIO OTHOIICHUS K MHEHHIO
OIIIOHEHTOB MPU OOCYXKIEHUH CIIOPHBIX BOIPOCOB OHOJIOTUYECKOTO CO/IEPIKAHMS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU NEATEIbHOCTH;

26



2) IaTPHOTHYECKOT0 BOCIIUTAHNSA:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAKTAHCKONU UJICHTUYHOCTH, MMATPUOTU3MA, YBAXKEHHUS K
CBOEMY HAapoOJy, YyBCTBAa OTBETCTBEHHOCTH mepel PoawHON, TropAocTH 3a CBOW Kpai, CBOIO
Poauny, cBO# s3bIK U KYJNBTYPY, POIILJIOE U HACTOSIIEe MHOTOHAIIMOHATBHOTO Hapoaa Poccuy;

LEHHOCTHOE OTHOIIEHHE K NPUPOJAHOMY HACIEAMI0 M MaMSATHUKAM MPUPOJBI,
JnocTHxKEeHUsIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHUCKUX YYEHBIX B CTAHOBJIIEHHE M pa3BUTHE
OMOJIOTHH, TOHUMAaHKsI 3HAY€HUs OMOJIOTUH B TIO3HAHUU 3aKOHOB MIPUPO/IbI, B )KU3HU YeJIOBEKa U
COBPEMEHHOT0 O0IIIEeCTBA;

ujeiHas yoex 1EHHOCTh, TOTOBHOCTD K CIYXEeHHIO U 3amuTte OTedecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) 1IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUSA:

OCO3HAaHHE AYXOBHBIX LIEHHOCTEH POCCUICKOr0 HApOa;

c(OpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHYECKOTO TIOBEJICHHUS;

CIIOCOOHOCTh OIIEHMBATh CUTYallMI0 M NMPUHUMATh OCO3HAHHBIE PEILEHUS, OPUEHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

0CO3HaHME JIMYHOT'O BKJIAJa B IOCTPOEHUE YCTONUMBOrO OYIyIIEro;

OTBETCTBEHHOE OTHOIIEHHWE K CBOMM pOAMTENSM, CO3JAHHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATUSA IIEHHOCTEH CEMEHHOMN XKU3HH B COOTBETCTBUM C TPAJUIMSIMHU HAPOJIOB
Poccun;

4) 3cTeTHYeCKOro BOCIMTAHMS:

ACTETUYECKOE OTHOUICHHWE K MHpY, BKJIIOYAs ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTa, TPYAa, OOLIECTBEHHBIX OTHOLICHHUI;

MOHMMAaHKE YMOLIMOHAILHOTO BO3/IEUCTBUS KUBOU MPUPOABI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMIJICHHE MPOSBIATH
KaueCTBa TBOPUYECKOM JINUHOCTH;

5) d¢usuyeckoro BocnuTaHHUS, (opMHPOBAHMSA  KYJLTYPbl  310POBbSI M
AMOLMOHAJIBLHOTO 0JIArONOJIy4ns:

MOHMMAaHWE U peaiu3alys 3J0pOBOro U 06e30MacHOro 0o0pasa KU3HU (370pOBOE MUTAHHE,
COONIOZICHHE TUTUCHHYECKUX MPABWI M HOPM, COAIAHCHPOBAHHBIN PEKUM 3aHITHH M OTIbIXA,
perymsipHas ¢Qu3MyecKass AaKTUBHOCTb), OEpEeKHOT0, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOIIEHUS K COOCTBEHHOMY (PU3MUECKOMY U IICUXHUYECKOMY 3/10pPOBBIO;

MOHMMAaHHWE IEHHOCTH TPaBUJI WHAMBHUIYAIbHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJCHUS B CUTyalUsIX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOCH;

OCO3HAHUE TMOCJEACTBUI W HEMPUSATHS BPEIHBIX MPUBBIYEK (YMOTPEOJICHUS aTKOTOJIs,
HAapKOTHUKOB, KypeHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPY/Y, OCO3HAaHUE LIEHHOCTH MacTepCTBa, TPYA0JII00HE;

TOTOBHOCTb K aKTUBHOM JESITEIbHOCTH TEXHOJIOTMYECKOHN U COIIMAIbHOM HallpaBI€HHOCTH,
CIIOCOOHOCTh ~ MHUIMHPOBATh, IUIAHUPOBATb U CaMOCTOSTEIbHO  BBIIOJHATH  TaKylo
NeSITeNIbHOCTD;

WHTEpEC K Pa3MyHbIM cdepaM MpodecCHOHANBHON AEeSITeNLHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BEIOOP Oyaymiei mpodeccuu U peann30BbIBaTh COOCTBEHHBIC KU3HECHHBIC TITAHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30oBaHUIO U CaMOOOpPA30BAHHMIO Ha MPOTSKEHUU BCEH
KU3HU;
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7) 3IKOJIOTHYECKOr0 BOCIIMTAHUS:

9KOJIOTMUYECKH 11eJ1IeCO00pa3HOE OTHOIIEHNE K MPUPOJIe KaK UCTOYHUKY JKHU3HU Ha 3eMile,
OCHOBE €€ CYIIIECTBOBAaHUS,

HOBBIIIEHHE YPOBHS 3KOJIOIMYECKON KyJIbTypbl: INpUOOpETEHHE OIbITa IMJIaHUPOBAHUS
IIOCTYIIKOB M OLICHKU UX BO3MOKHBIX IIOCIIEACTBUMN JUIsl OKPYXKAIOLIEH CPENIbL;

OCO3HAHME TII00ALHOTO XapaKTepa SKOJIOTUIECKHUX MPOOIeM U IMyTel UX PELICHHUS;

CIIOCOOHOCTH MCNOJIb30BaTh MpUOOpeTaeMble MPU U3YUEHUHU OMOJIOTHUHU 3HAHUS U YMEHUs
IpU pelIeHUuN MpoOseM, CBA3aHHBIX C PAlMOHAJIBHBIM MPUPOAONOIb30BaHUEM (COOII0EHNE
IIpaBUJI MOBEIEHUs B IPUPOJE, HANPABICHHBIX HAa COXPAHCHHME PABHOBECHUS B DKOCHUCTEMaAX,
OXpaHy BUIOB, YKOCHCTEM, OHochepsl);

AKTHUBHOE HEIPUATHE NEWCTBUM, NMPUHOCSIIIMX BpPEI OKPYXKAIIEH NPUPOJHOW Cpele,
YMEHHE MPOTHO3MPOBATH HEOIArONpHUATHBIE SKOJIOTMYECKHE MOCIEICTBUS MPEANPUHUMAEMbIX
JEUCTBUN U NIPEAOTBPALLATD UX;

HaJIM4Me pa3BUTOTO HKOJIOIMYECKOTO MBIIUICHUS, JKOJOTMYECKOM KYJbTYpbl, OIIbITa
JEATEIbHOCTH  JKOJOTMYECKOM HANpPAaBICHHOCTH, YMEHHsS pPYKOBOJCTBOBATHCS HMH B
IIO3HABATEJIbHOM, KOMMYHHMKAaTMBHOM M COLMAJIbHOM IPAaKTUKE, TOTOBHOCTH K YYacTHIO B
[IPAKTUYECKOU JEATEIBbHOCTH DKOJIOTHYECKON HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUS:

c(OpPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHsI HAyKM UM OOLIECTBEHHOM NPAaKTUKM, OCHOBAaHHOI'O Ha JMAJOre KyJbTyp,
CHOCOOCTBYIOILIETO OCO3HAHHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPILECHCTBOBAHUE SA3BIKOBOM M YNTATEIBCKON KYJIBTYPHI KaK CPEACTBA B3AUMOIECHCTBH
MEXY JIOJIbMH U ITO3HAHMS MUPA;

IIOHUMaHHUEe creuu(UuKU OMOJIOTMM KaK HayKH, OCO3HaHMA €€ poiu B (OPMHPOBAHUU
PaLMOHATIBHOIO HAYYHOI'O MBIIIJICHUS, CO3aHUU LIEIOCTHOTO MPECTAaBICHUS 00 OKpY KarolieM
MHUpe KaK O eIMHCTBE NPUPOABI, YelIOBeKa U oO0IecTBa, B TO3HAHWU NPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHnu NpooIeM COXpaHEeHUs! IPUPOTHOTO PaBHOBECHS;

yOexIEHHOCTh B 3HAUMMOCTH OHMOJIOTMU Ul COBPEMEHHOW LIMBMIIM3ALMU: OOecredeHus
HOBOTO YPOBHS pa3BUTHsI MEIMIIMHBI, CO3JaHME MEPCHEKTHBHBIX OMOTEXHOJIOIMH, CIIOCOOHBIX
pemaTh pecypcHble IpoOaeMbl pa3BUTHS YEIIOBEUECTBA, MOUCKA MyTEeH BBIX0/a U3 II00aTbHBIX
9KOJIOTMUECKUX Mpo0sieM U o0ecrieueHus nepexoaa K yCTOMYMBOMY pa3BUTHIO, PalliOHAILHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAHAAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKHX 3HAHUM B IEJSAX MOBBILNICHUS OOIIen
KYJIBTYpBl, €CTECTBEHHO-HAyYHOH T'PaMOTHOCTH, KaK COCTAaBHOW 4YacTH ()yHKIIMOHAJIBLHOU
IpaMOTHOCTH 00y4Jaronuxcs, popMupyemMon pu u3y4eHnr OUOJIOTHH;

IIOHMMAaHHE CYIIHOCTH METONOB ITO3HAHUS, MCIONb3YyEMBIX B C€CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCMOJIBb30BaTh IOJyyaeMble 3HAHUS Ui aHanu3a M OOBSCHEHUS SBICHUN
OKpY’KaIOIIeT0O MHpa M NPOMCXOJAIIMX B HEM H3MEHEHHUH, yMEHHUE JAenaTb OO0OCHOBAaHHBIE
3aKJIIOYEHHST HA OCHOBE HAay4HbIX ()AaKTOB M MMEIOIIMXCS JAaHHBIX C LEJIbI0 MOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS Ul peIIeHUs
po6JIeM B peaibHbIX KU3HEHHBIX CUTYalUsX;

OCO3HaHUE LIEHHOCTH HAay4YHOW JEATEIbHOCTH, TOTOBHOCTH OCYILIECTBISATH IIPOCKTHYI U
HCCIIEIOBATEIIBCKYIO ACSATEIbHOCTh HHIUBUAYAIBHO U B TPYIIIIE;
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METAIIPEJMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe pe3yIbTaThl OCBOCHUS YUEOHOTO TpeameTa «bUoNorusy» BKIIIOYAIOT:
3HaYUMBIC IS  (OPMHpPOBAHUS MHPOBO33PCHHS  OOYYAIOMIMXCSA  MEKIUCITUTUTMHAPHBIC
(MexrpeMeTHbIE) O0leHaYYHbIE TOHSTHS, OTPAXKAIOIINE LIETOCTHOCTh HAYUYHOUM KapTUHBI MUpa
U crieruuKy METO/IOB MMO3HAHUS, UCIIONIb3YEMbIX B €CTECTBEHHBIX HayKaxX (BEUIECTBO, SHEPTHs,
SIBJICHUE, TPOIECC, CUCTeMa, HAay4HbBIH (HaKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHs, HMCCIEOBaHHWEe, HAOIIOJICHUE, W3MEpPEHHUE, SKCIICPUMEHT W JPYTHE);YHUBEPCATLHBIC
ydeOHbIe JeicTBUS (TO3HaBaTeIbHbIE, KOMMYHUKATUBHbBIC, PETYISTHUBHBIE), 00ECIeUNBAOIINE
(hopMupoBaHre (QYHKIHMOHATHHONW TPAMOTHOCTH U COIMANFHOM KOMIIETEHIIMU OOYYaroIIUXCS;
CIOCOOHOCTh o0yJaromuxcs UCIIOJIb30BATh OCBOCHHBIC MEXTUCITUTUTHHAPHBIC,
MHPOBO33PCHUYCCKUE 3HAHUS W YHUBEPCAIbHBIC YYeOHBIC ICHCTBUS B TI03HABATCIBHOW U
COLIMAJIbHOW MPAKTHKE.

B pesynprate wu3yueHuss OHONOTMM Ha YPOBHE CpEAHETO OOIIero OoOpa3oBaHHs Y
oOyudatromierocss OyayT copMupoBaHBI IMO3HABATEIbHBIC YHUBEPCAIBHBIC yUeOHBIC EHCTBUS,
KOMMYHHKATHBHBIC YHUBEPCAIbHBIC YYCOHBIC JICWCTBHSA, PETYJISTHBHBIC YHHBEpPCATbHBIC
y4eOHbIe JeCTBUSI, COBMECTHAS IEATEIbHOCTb.

MertanpeamMeTHble Pe3yJbTaThl OCBOEHUS MPOTPaMMBI CPEIHEro o0Iero o0pa3oBaHUS
JIOJKHBI OTPAXKATh:

OByajeHne YHMBEPCAJIbHBIMH YU4€OHBIMH MO3HABATEIbHBIMH I€HCTBUSIMU:

1)0a30Bble JJOornyecKue AecTBUs:

CaMOCTOSITENIbHO (hopMyIHpoOBaTh U aKTyalU3UpOBaTh MNpoOJieMy, paccMaTpuBaTh &
BCECTOPOHHE;

UCIIOJIb30BaTh IPU OCBOCHHHM 3HAHWH MPUEMBI JIOTHYSCKOTO MEBIIIICHUS (aHAIN3a,
CHHTE3a, CpaBHEHMS, KiacCUpUKaIuu, OOOOIICHHs), PACKpPbIBATh CMBICT OHOJOTHYECKHUX
MOHATUHN (BBIIEIATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATE CBSA3H C APYTUMU MOHITUIMH);

OTIPENCIATh IENH NeATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPHUH WX JOCTHIKCHHS,
COOTHOCHTH PE3YyJIbTaThl JICITEILHOCTH C TIOCTABICHHBIMU IEIISIMU;

UCIIOJIb30BaTh OMOJIOTMYECKUe TOHATHUA JUid OO0bsACHEHUs (aKTOB M SBICHUN >KUBOU
PUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYXKIEHUS (MHIyKTUBHBIC, ICIyKTUBHBIC, [0 AaHAJIOTUH),
BBISIBJISITH 3aKOHOMEPHOCTH M TIPOTHUBOPEYHS B PaCCMATPUBAEMBIX SBJICHHSX, (OPMYIUPOBATH
BBIBOJIbI U 3aKIIIOUEHUS;

NPUMEHATb CXEMHO-MOJIEJbHBIE CPEACTBA JUIS MPEICTaBICHHs CYIIECTBEHHBIX CBS3eH U
OTHOIICHUN B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a TaKKe MPOTUBOPEUYHI pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HHPOPMAITMOHHBIX NCTOUYHUKAX;

pa3pabatbIBaTh IUJIaH PELICHUS MPOOIEMbI ¢ YIETOM aHaIN3a UMEIOIIUXCS MaTepUaIbHBIX
U HEMaTepUAIbHBIX PECYPCOB;

BHOCHTHh KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJIBTATOB IENISIM,
OIICHUBATH PUCKU TOCIICICTBUN ACSITEILHOCTH;

KOOPAMHUPOBATh M BBINOJHATH pabOTy B YCJIOBHSIX pEaJbHOr0, BHUPTYaJbHOIO U
KOMOMHHMPOBAHHOT'O B3aMOJICHCTBHS;

pa3BHUBaTh KPEaTUBHOE MBIIIICHUE MPU PEIICHUH KU3HEHHBIX TTPOOJIEM.
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2)0a30Bble HCCIeA0BATEIbCKHE TeliCTBUS:

BJIAJICTh HaBBIKAMHU y4EOHO-HCCIIEIOBATENBCKON M MPOEKTHOU NESTENFHOCTH, HaBBIKAMHU
paspenieHust mpooiieM, COCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSTEIBHOMY ITOMCKY METOJIOB
pellIeHus: MPaKTHUECKUX 3aja4, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB IMO3HAHUS;

UCIIOJIb30BaTh PA3UYHBIE BUJBI JESITEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHMS, €ro
UHTEPIPETALNH, MPEOOPa30BAaHUIO U MPUMEHEHHIO B YYEOHBIX CHUTYaIMsIX, B TOM YHWCIE TpU
CO3JIaHUH YYEOHBIX U COIMATIBHBIX IPOCKTOB;

(hopMUpOBaTh HAYYHBIM THUI MBIIIJICHUS, BIAJAETh HAYYHOU TEPMHUHOJIOTHEN, KIIOUEBBIMU
HOHATHSMH U METO/IaMU;

CTaBUTh M (OPMYIHPOBATH COOCTBEHHBIE 3aJaud B OOpa30BAaTENbHON NEATETHLHOCTH U
KU3HCHHBIX CHTYaIlUsX;

BBISIBJISITH NIPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyallM3UpOBaTh 3a/ady, BBIABUTaTh
TUNOTE3y €€ pelleHHus, HAaXOAWUTh AapryMEHThl Ui JI0Ka3aTelbCTBA CBOUX YTBEPXKICHHH,
3aaBaTh MapaMeTPhl U KPUTEPUU PEIICHUS;

aHATM3UPOBATh IMOJNyYCHHBIE B XOAE pEIICHHUS 3aJadd pPe3yJIbTaThl, KPUTHUECKU
OLICHHUBATb UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM, OL€HUBATh NPUOOPETEHHBIHN OIBIT;

OCYILIECTBIIAT II€JICHANIPABICHHBIN IMMOMCK IMEpPEeHOoca CPEACTB U CHOCOOOB IEHCTBUS B
poeCCHOHATIBHYIO Cpey;

yMETb TEPEHOCUTh 3HaHUS B  I[IO3HABAaTEIbHYI0O M  MPAKTUYECKYI0  00JacTu
KHU3HEJIEATEITbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeiH;

BBIJIBUTATh HOBBIC HWJCH, NpeJlaraTh OPUTHHAIBHBIC TOJXOIbl W PEUICHHS, CTaBHUTh
npoOJieMbl U 3aJ1a4H, JOMYCKAOIIUE allbTEPHATUBHBIC PEIICHHUS.

3) pa6ora ¢ nngopmanmeii:

OPUEHTUPOBATHCS B PA3IUUHBIX HUCTOYHMKAX HH(pOpMaruu (TEKCTe y4eOHOro mocoowms,
HAYYHO-TIOMYJISIPHOU JIUTEpaType, OMOJOTHUECKUX CIOBapsIX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3zax naHHBIX, B VHTepHeTe), aHANM3WPOBATh HHQPOPMAIMIO PA3JIMYHBIX BHIOB M (hopm
NpeCTaBICHUs, KPUTUUYECKU OLIEHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

(bopMyIHpOBaTh 3aMpoChl U NPUMEHATH pPA3TUYHBIE METOABI TPU TOUCKE M OTOOpe
Oouosornueckoit nHGopMaIy, He0OXOIUMOH /TSl BRITIOJTHEHUST Y4eOHBIX 3a/1a4;

npuoOpeTaTh OMBIT HCHOJIB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHIA,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO HCIIOIH30BAHUS PA3TUYHBIX MOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJIbHYIO (OpMY NpPEICTaBICHUS OHOJIOTHYECKOM
UHPOpMAaUH (CXeMbI, TpadUKH, TUarpaMMBbl, TAOIHIBI, PUCYHKH U IPYTOE);

UCIIOJIb30BaTh HAy4YHbIN $3bIK B KauyecTBE CpeACTBa MNpH paboTe C OHOJIOrHYecKOn
uHbopMaIueil: MPUMEHITh XUMUYEecKue, PU3NYeCKue W MaTeMaTHUeCKHe 3HAKU U CHMBOJIBI,
dbopmynbl, abOpeBHaTypy, HOMEHKIATYpy, HCIOIb30BaTh M MPeoOpa3oBBIBATH 3HAKOBO-
CHUMBOJIMYECKHE CPEJICTBA HATIISAHOCTH;

BJA/IeTh HABbIKAMHU pACMO3HABAaHUS M 3alIUTHl HHQOpMAIHMH, HWHGOPMALUOHHON
0€30MacCHOCTH TUYHOCTH.

OBiiajieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMH e CTBUSAMU:

1)o0menne:

OCYIIECTBJISATh KOMMYHHKAIIMK BO BCceX cdepax >KM3HHU, aKTUBHO y4acTBOBaTh B JHAalore
WIM JUCKYCCHU TIO CYIIECTBY 00CykIaeMoil TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BBHICKA3hIBAThH
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CYKIEHHs OTHOCUTEJIbHO BBIIOJHEHMS IIpeJlaraéMoil 3ajJaud, Y4MTHIBaTb HHTEPECHl U
COTJIACOBAHHOCTH MO3UIUHI IPYTUX YUACTHUKOB JUAJIOTa WIH JUCKYCCHH);

pacno3HaBaTh HeBepOaJibHblEe CpEeACTBA OOIIEHUS, MOHUMAaTh 3HAUYEHHE COLMAIBHBIX
3HAKOB, MPEANOCHUTIOK BOZHUKHOBEHHUSI KOH(DIUKTHBIX CUTYallUl, YMETh CMITr4aTh KOHQIUKTHI U
BECTHU [IEPETOBOPBHI;

BJIAJICTh PA3MUYHBIMUA CIIOCOOAMHU OOLICHHS M B3aUMOJICHCTBHSA, IMOHMMATh HaMEPEHUS
JIPYTHUX JIIOEH, MPOSBIATh YBAXKUTEIbHOE OTHOIIEHHE K COOECeIHHKY U B KOPPEKTHOH (dopme
(hopMynHupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO M3JIaraThb CBOK TOYKY 3PEHMSI C HCIOJB30BAHUEM SI3BIKOBBIX
CPEICTB.

2)coBMecTHAs 1eSITEJIbHOCTD:

MOHUMATh M MCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U WHIMBUAYAIbHONH pabOThl MpuU
peleHn OMOJIOrNYecKOoi MpobsieMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIOBBIX
(hopM B3aMMOACHCTBUS MPH PEIICHUH yUeOHOH 3a1auu;

BbIOMpaTh TEMAaTUKy M METOJbl COBMECTHBIX IEHCTBHM C y4y€TOM OOIIMX HMHTEPECOB U
BO3MOYKHOCTEH Ka)0ro 4JeHa KOJIEKTUBA;

IPUHUMATh LEJIM COBMECTHOM JAEATEIbHOCTH, OPIraHU30BbIBaTh M KOOPIMHUPOBAThH
JIEUCTBUSA 1O €€ JOCTMIKEHMIO: COCTAaBJIATH IUIAH JEHUCTBUM, paCHpPENesIATh POJU C Yy4ETOM
MHEHHUI Y4aCTHUKOB, 00CYKJ1aTh pe3yIbTaThl COBMECTHOM pabOThI;

OILICHMBATh KaYeCTBO CBOETO BKJIaJa U Ka)JJOro y4aCTHHKA KOMaHbl B OOIIMI pe3ynbTar
10 pa3paboTaHHBIM KPUTEPHSIM;

npejylaraTb HOBBIE IIPOEKTHI, OLIEHMBATh UAEHU C IO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOM 3HAYUMOCTH;

OCYILECTBIISATh IMO3UTUBHOE CTPATETMUECKOE IIOBEJCHUE B PA3JIMYHBIX CHUTYalHUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

OBiageHne YHMBEPCAJIBbHBIMH PeryJsiTHBHBIMH 1eiCTBUAMM:

1)camoopranusanus:

UCIIONIb30BaTh OWOJIOTMYECKHWE 3HAHUS JJs BBISABICHHS NpoOJieM M HX pelIeHHus B
KU3HEHHBIX M YUeOHbBIX CUTYalHsX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKHX 3HAHUH LIEJIEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUSX M MOCTYIKAX 0 OTHOLICHHIO K >KMBOM IPHUPOAE, CBOEMY 3J0POBBIO U 310POBBIO
OKPY’KaIOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIISATh MO3HABATEIBHYIO NEATEIbHOCTh, BBIABIATH MPOOJIEMBI,
CTaBUTh M (OPMYyIUPOBATH COOCTBEHHBIC 3aJaud B O0Opa30BaTEIBHON JAESITENLHOCTH U
KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATDH IUIAH PELIeHUs] MPoOIeMbl C YUETOM HUMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEMOUTEHUII;

J1aBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacIupsATh paMKH y4eOHOro NMpeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTEHUN;

JIeJIaTh OCO3HAHHBIN BHIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PELICHHUE;

OLICHUBATH MPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBATH (POPMUPOBAHMIO M TPOSIBIICHHUIO IIMPOKOM 3PYIUIIMH B PA3HBIX 00JaCTAX
3HaHUH, TOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTENbHBIN U KyJIbTYpHBIN YPOBEHb.

2)CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTUBBI B JIESATEIIBHOCTh, OLICHHUBATh
COOTBETCTBUE PE3YJIbTATOB LEIISM;
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BJIAJICTh HABBIKAMU I1O3HABATEIbHON PeQIIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUI
Y MBICJIUTENIBHBIX MPOILIECCOB, UX PE3YIbTATOB U OCHOBaHMM, MCIIONb30BaTh NPUEMBI pediexcun
JUISL OLICHKU CUTYalluH, BBIOOpa BEPHOTO PELICHHUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PEIICHHUS IO UX CHWKEHUIO;

IPUHUMATh MOTHUBBI U ApIYMEHTBI JPYTHUX IPU aHAJIU3€E PE3YJIHTATOB EATEIbHOCTH;

3)npunsaTHe ce0s M APYrux:

MIPUHUMATD ce0sl, TOHMUMasi CBOU HEJAOCTAaTKU U IOCTOMHCTBA;

IPUHAMATb MOTHUBBI U APIYMEHTBI JPYTHUX IPU aHAJIN3€E PE3YJIBTATOB NEATEIbHOCTH;

IpU3HABaTh CBOE MPaBO U MPaBO APYTUX Ha OIINOKH;

pa3BHUBATh CIIOCOOHOCTh TOHUMATh MUP C TTO3UIUH JIPYTOr0 YEJIOBEKA.
NPEIMETHBIE PE3YJIBTATHI

[IpenmeTHbIe pe3yabTaThl OCBOEHUS cojepxaHus ydeOHoro npeamera «buomorus» Ha
yri1yOJIE€HHOM YpOBHE OPUEHTHPOBAHBI Ha obecrieueHue NpoQuiIbHOro 00ydeHus: 00yyaromuxcs
Oouosnornu. OHM BKIIOYAIOT: crenupUYecKrue sl OHONOTUM HAy4YHbIC 3HAHHS, YMEHUS U
CcrocoObl JEHCTBUII MO OCBOEHMIO, HHTEpPHOpPETAlMU U MPeoOpa3OoBaHMUIO 3HAHUM, BUIbI
JESATENIbHOCTH O TOJYYEHUIO HOBBIX 3HAHUN W MX MPUMEHEHHUIO B PAa3IMYHBIX Y4EeOHBIX, a
TaK)K€ B PEAIbHBIX )KM3HEHHBIX cUTyauusax. [IpeamerHbie pe3ysbTaThl NIPEACTaBIECHbI 110 T01aM
U3Y4EHHUS.

[IpenmerHbie pe3yabTaThl OCBOEHMsI yueOHoOro mnpeamera «buonorus» B 10 Knacce
JIOJKHBI OTPaKaTh:

c(OPMHPOBAHHOCTh 3HAHUN O MeCTe U POJIK OUMOJIOTHH B CHCTEME €CTECTBEHHBIX HayK, B
(OpMHUPOBAHUN €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B IO3HAHUM 3aKOHOB NPUPOABI U
pelieHny npodieM paloHaIbHOIO IPUPOIOTIOIL30BaHUS, O BKJIAJle POCCUMCKUX U 3apyOeKHbBIX
y4EHBIX B pa3BUTHE OUOJIOTHH;

BJIaJICHUE CHCTEMOW OMOJIOTMYECKHUX 3HaHUM, KOTOpas BKJIKOYAeT: OCHOBOINOJArarolue
OuoJIOTHYEeCKHe TEPMHHBI U TOHATUS (KHU3Hb, KJIETKA, OpraHW3M, METaboJIM3M, TOMEOCTas,
caMOperyJisilysl, CaMOBOCIIPOU3BECHHE, HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
ouomornueckue Teopun (kimerounas Teopus 1. IlIBamma, M. Illneiinena, P. Bupxosa,
XpOMOCOMHas Teopusi HacneacTBeHHocTH T. Moprana), ydenus (H. V. BaBunoBa — o neHTpax
MHOT000pa3usi U MPOUCXOXKIEHHUS KyJIbTYPHBIX pacTeHUil), 3aKOHbBI (€AMHOO0Opa3usi MOTOMKOB
NEPBOro MOKOJIEHUS], pacIlIEIJICHUs], YUCTOThI FaMeT, He3aBUCUMOT0 HacienoBanus I.Mennens,
TOMOJIOTUYECKHX PSIJAOB B HacleACTBeHHOW u3MeHunmBoctH H. WM. BaBwioBa), TpHHIUIIBI
(KOMIIIIEMEHTapHOCTH);

BJIaJICHNE OCHOBHBIMH METO/IaMU HAYYHOTO IO3HAHHS, UCIOIb3yEMbIX B OMOJIOTHYECKUX
MCCJICIOBAHUSX KUBBIX OOBEKTOB (OMUCaHUE, U3MEpPEHNe, HAOII0ICHUE, SKCTIEPUMEHT);

YMEHHE BBIACNATh CYIIECTBEHHbIE MPHU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U DYKApHUOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHM3MOB, B TOM uucie OakTepuid, rpuOOB, PacTECHUH,
YKUBOTHBIX U Y€JIOBEKA, CTPOEHUS OPTaHOB M CUCTEM OPraHOB PAaCTEHMM, )KMBOTHBIX, YEIOBEKA,
IPOLECCOB KU3HENEATEIbHOCTH, NPOTEKAIOIIMX B OpraHU3Max pacTeHUl, >KUBOTHBIX U
YeJI0BeKa, OMOJIOTHYECKUX MPOIIECCOB: OOMEHa BEMIECTB (MeTa00JIM3M), TIPEBPAIICHHS SHEPTHH,
Opo’KeHHUs, aBTOTPO(GHOr0 U TeTepoTpO(PHOro TUIOB MUTAHUS, HOTOCHHTE3a U XEMOCHUHTE3a,
MHUTO3a, Meii03a, raMeToreHes3a, sMOpUOreHesa, MoCcTIMOPHOHAIBHOTOPA3BUTHS, PA3MHOKCHHS,
MHAMBUIYaJIbHOTO pa3BUTHUs OpraHu3Ma (OHTOr€He3a), B3aUMOJEWUCTBUS T'€HOB, IE€TEpO3HUCa,
HCKYCCTBEHHOT'O 0TOOpA;
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YMEHHE YCTaHABIMBATh B3aMMOCBS3M MEXAY OPraHOMJAMH KIETKA U HX (YHKIHUSIMH,
CTPOCHHEM KJICTOK Pa3HBIX TKaHEeW W X (QYHKIUSIMHU, MEXKTy OPTaHAMU U CUCTEMaMHU OPTaHOB Y
pacTCHMIA, >KMBOTHBIX W 4YeJOBeKa M WX (QYHKIUAMH, MEXIYy CHCTEMaMH OpPTaHOB M WX
GyHKIUSAMHU, MEXIy dTanamMu OOMEHa BEIECTB, dTalmaMu KJIETOYHOTO IUKIAa M YKU3HEHHBIX
[IUKJIOB OPraHW3MOB, JTalaMd HMOPHUOHANBHOTO PpA3BUTHS, TEHOTUNIOM U (DEHOTHIIOM,
(eHOTUTIOM U (paKTOpaMU cpesibl OOUTaHHS;

YMEHHE BBISIBISITH OTJIUYHUTEIbHBIC NMPU3HAKH JKHBBIX CHCTEM, B TOM YHCIIC PACTCHHM,
KUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOIB30BaTh COOTBETCTBYIOLIUE aPTYMEHTBHI, OMOIOTUYECKYI0 TEPMHUHOIOTHIO U
CUMBOIIMKY JJIsl JOKA3aTeIbCTBA POACTBA OPTaHU3MOB PA3HBIX CHCTEMAaTHYECKUX TPYTIIT,

YMEHHE peIiaTh OWOJIOTHYCCKUE 3a7add, BBIIBISITH NPUYHHHO-CIICIACTBCHHBIC CBS3H
MEXy HCCIEeIyeMbIMU OHOJOTMUYECKUMH TMPOIeCCAaMU U SIBICHUSMHM, JeNaTh BBIBOABI U
MIPOTHO3bI HA OCHOBAHMH TOJTy4YE€HHBIX PE3yJIbTaTOB;

YMEHHE BBINIOJIHATH JTAOOPATOPHBIE W MPAKTHYECKHE PaOOTHI, COOIIOIATh MpaBHIA MPH
pabote ¢ yueOHBIM U JTabOPaTOPHBIM 000PYAOBAHHUEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATh HUX HKCIEPUMEHTAJIbHBIMU CpPEICTBAMH,
(dhopMynupys 1eJb HCCIeA0BaHUs, aHAIM3UPOBATH MMOJYYCHHBIE PE3yIbTaThl U JIENIaTh BBIBO/IBI,

YMEHHE Y4aCTBOBAaTh B Y4eOHO-HCCIICIOBATEIBCKONW paboTe MO OMOJOTHU, DKOJIIOTUU H
MEMIIMHE, MMPOBOIUMONM Ha 0a3e MIKOJIBHBIX HAYYHBIX OOMISCTB, W IyOJUYHO IMPEIACTABIATH
MOJIyYEHHBIE PE3yJIbTAaThl HA YYCHUUYECKUX KOH(PEPEHLIUSAX;

YMEHHE OIICHHBAaTh JTUYECKUE aCIMeKThl COBPEMEHHBIX HWCCIEAOBaHUNH B 00JacTu
OMOJOTMM W MEIWIMHBI (KJIOHUPOBAaHUE, HMCKYCCTBEHHOE OIUIOJOTBOPCHUE, HAMPABICHHOE
U3MEHEHHWE TCHOMA U CO3/IaHHE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIISITh OCO3HAHHBIN BBIOOp Oyayieit npodeccuoHanbHON AeSITENFHOCTH B
obnactu OMOJIOTHUH, MEAUIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEIBCKOTO X03HCTBa, MUIIEBON
MPOMBINUICHHOCTH, YIIyOJsSTh IMO3HABATENbHBIM WHTEPEC, HAMPABICHHBIA Ha OCO3HAHHBIN
BBHIOOpP COOTBETCTBYIOIIEH TMpodeccud W TPOJOJDKEHHE OHOJIOTMYECKOro 00pa3oBaHUs B
OpraHMU3alMsIX CpeIHero NpohecCUOHaILHOTO U BhICIIEr0 00pa3oBaHUsl.

[IpenmeTrHbie pe3ynabTaThl OCBOeHMsI yueOHoro mpeamera «buonorus» B 11 Knacce
JOJKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTH 3HAHUI O MECTE M POJIM OMOJIOTUU B CHCTEME €CTECTBEHHBIX HayK, B
(hopMHUPOBaHUM COBPEMEHHOI €CTeCTBEHHO-HAy4YHOH KapTHHBI MHpa, B TMO3HAHUU 3aKOHOB
IPUPOJIBI U PEHICHUH DKOJIOTHUYECKUX MPOOJIeM YelOBEUeCTBa, a TaKXKE B PEIICHUU BOIPOCOB
paIMOHATFHOTO TPHUPOAONONIB30BaHUsA, M B (OPMHUPOBAHUU I[IEHHOCTHOT'O OTHOIICHHUS K
npupojie, OOIIECTBY, YEIOBEKY, O BKJIAJIE POCCUHCKUX M 3apyOCIKHBIX YYEHBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTUH;

yYMEHHE BJIaJIeTh CHCTEMON OMONOTMYECKUX 3HAHUH, KOTOpas BKIIOYAET OMpEeAeNCHUs U
MOHVMAaHUE CYIIHOCTH OCHOBOMOJATAIONMIMX OHOJOTHYECKUX TEPMHUHOB U TOHSATHH (BUI,
JKOCUCTeMa, Owmocdepa), Ouonoruveckue Teopuu (dBomronmonHas Teopus Y. Jlapsuna,
cuHTeTH4Yeckass Teopus sBomonuu), yueHus (A. H. CeBeproBa — 0 myTsSX W HampaBiICHHSIX
sBostonnu, B.W. Bepranckoro — o 6uocdepe), 3akoHbI (TeHETHYECKOTO paBHOBecHs k. Xapau
u B. Baiinbepra, 3apoapimeBoro cxoactea K. M. bapa), mpaswia (munumyma HO. JluGuxa,
9KOJIOTUYECKON MUpaMUIbl SHEPTHUH ), TUOoTE3bI (Tunores3a «mupa PHK» V. I'unbepra);

YMEHHE BIAJIETh OCHOBHBIMM METOJAaMH HAy4YHOTO TIO3HAHMSI, MCIIONIb3yEeMbIMU B
OMOJOTMYECKHX MCCIEAOBAHUAX JKUBBIX OOBEKTOB W DJKOCHUCTEM (OMHCAHHME, H3MEPEHHUE,
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HaOJr0/IeHUe, SKCIIEPUMEHT), CIIOCOOaMU BBISBJICHUS M OLIGHKHW aHTPOIOTCHHBIX M3MEHEHHH B
pUPOJE;

YMEHHE BBIACTATh CYNIECTBEHHBIC NPU3HAKU: BHUJIOB, OHOTCOIICHO30B, JKOCHCTEM U
ouocdepsl, CTaOMIM3UPYIONIET0, IBMXKYIIETO U pPa3pbIBAIOLIETO €CTECTBEHHOro 0TOOopa,
JJIONATPUUECKOTO U CUMIIATPUUYECKOTO BHI000pA30BaHMs, BIUSHUS ABWKYIIUX CHJI 3BOJIOIUN
Ha TeHO(OH]| MOIMYJISALUHN, TPUCTOCOOICHHOCTH OPTraHU3MOB K cpelle OOMTaHMs, YepelOBaHuUs
HaTpaBJICHUHN DBOJIOINN, KPYTOBOPOTA BEIIECTB U TIOTOKA YHEPTHH B IKOCUCTEMAX;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3M MEXAY IPOILIECCAaMU 3BOJIONUH, ABIKYIIMMHU
CHJIaMH aHTPONOTreHe3a, KOMIIOHEHTAaMH Pa3IMYHbIX HKOCHCTEM U MPUCHOCOOICHUSIMU K HUM
OpPTaHU3MOB;

YMEHHUE BBISIBIIATH OTIUYUTEIFHBIC IPU3HAKH )KUBBIX CHCTEM, MPUCIIOCOOICHHOCTh BUIOB
K cpene oOuTaHusi, aOMOTHYECKUX M OMOTHMYECKUX KOMIIOHEHTOB 3KOCHUCTEM, B3aUMOCBS3Ei
OpPTraHU3MOB B COOOIIECTBAX, AaHTPOMOI€HHBIX U3MEHEHHUH B 9KOCUCTEMAaxX CBOEI MECTHOCTH;

YMEHHUE HCIOJIB30BaTh COOTBETCTBYIOUINE apryMEHThI, OMOJIOTUYECKYI0 TEPMUHOJIOTHIO U
CHUMBOJIMKY JUIS JIOKa3aTeIbCTBA POJICTBA OPTraHU3MOB pa3HBIX CHUCTEMATHYECKUX TPYIIL,
B3aMMOCBSI3M OPIaHU3MOB M Cpefbl OOUTaHUs, €AMHCTBA YEIOBEYECKUX pac, HEOOXOIUMOCTHU
COXpaHEHMsT MHOT000pa3usi BUJOB M 3KOCHUCTEM KaK YCJOBHUS COCYIIECTBOBAHUS MPUPOIBI U
YeJI0BEYECTBA,

YMEHHE pemiaTth OWOJIOTUYECKHE 3a7a4H, BBIIBIATH MPUYMHHO-CIICJCTBEHHBIC CBSI3U
MEXy HCCIEeIyeMbIMU OHOJOTMYECKMMH MpOIeCCAaMU U SIBICHUSMHM, JEJaTh BBIBOABI U
IPOTHO3bl HA OCHOBAaHUM MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIMOJHATH JIAOOPATOPHBIE M MPAKTHYECKHUE PabOThI, COONIONATh MpaBWiia TpPU
pabote ¢ yueOHBIM U JJa0OPaTOPHBIM 000PYAOBAHUEM;

YMEHHE BBIIBUTaTh THUIIOTE3bl, IMPOBEPATh UX HKCIEPUMEHTAJIbHBIMU CpPEJICTBaMH,
(dbopMyIHpys LIeNb UCCIIEA0BaHMSI, aHATU3UPOBATH MOJyUYEHHbIE PE3YyJIbTAThl U €IaTh BBIBObI;

YMEHHE Y4aCTBOBATh B Y4eOHO-HCCIIENOBATEIBCKONW paboTe MO0 OMOJOTHH, DKOJIIOTUU H
MEIUIMHE, NMPOBOANMON Ha 0a3e HIKONBHBIX HAYYHBIX OOLIECTB, W IMyOJIMYHO IPEICTABIIATH
MOJTyYEHHBIE Pe3yJIbTAaThl HA YYEHUUECKUX KOH(PEPEHIINSX;

YMEHHE OIEHMBATh THUIOTE3bl U TEOPUU O IMPOUCXOKICHUU JKU3HHU, 4YelloBeKa U
YeJIOBEYECKUX pac, O NMPUYMHAX, MOCIEACTBHSIX M CHOco0ax MpenoTBpaIleHHs] TI00aTbHBIX
U3MEHEHUH B Onocdepe;

YMEHHE OCYIIECTBIISITh OCO3HAHHBIN BBIOOp Oyayiei mpodeccuoHanbHON AeSITENbHOCTH B
objactTu  OMONOTHH, OKOJOTUH, TPHUPOAOIOJIB30BAHUSA, MEIUIMHBI, OHWOTEXHOJOTHUH,
IICXOJIOTHH, BETEPHUHAPHH, CEIBCKOTO XO3AWCTBAa, MHUILEBOW NPOMBIIIJICHHOCTH, YIIyOIaTh
[O3HABATEJIbHbIII MHTEpEC, HaNpaBJIEHHbIH Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOIIEH
npodeccun M MPOAOKEHUE OHOJOTUYECKOTO0 O0Opa30oBaHUS B OpPraHU3AIUSAX CPETHETO
po(heCcCHOHANBFHOTO U BHICIIET0 00pa30BaHUsl.
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TEMATHYECKOE INTAHUPOBAHHUE 10 KJIACC

KosmuecrBouyacos D1eKTPOHHbIE
Nen/m | HammeHoBaHMepa3eJiOB U TEMIIPOTPAMMBI Beero K/p /p JUp (un¢possbie)
o0pa3oBaTe/ibHBIEPeCypPChI
1 Bronoruskakuayka 1 https://m. Edsoo.ru/ 7f418886
2 JKuBbl€ CUCTEMBI U X U3YUYEHUE 2
3 buonorusknerku 2
4 XuMuyecKasopraHu3ausaKIeTKU 9 2
5 KonTponbrast padota Nel 1 1
6 CrtpoeHue u PyHKIMUKIETKH 7 4
7 Kontponbnas pabora No2 1 1
8 OOMeH BellecTB U NPEeBpaleHUEe YSHEPTUH B KIIETKE 9 2
9 HacnenctBennas nandopmanus u peanusainus e€ B KIETKE 8
10 Konrponsnas pabora Ne3 1 1
11 KW3HEHHBIMIUKIIKIETKH 6 2
12 Ctpoenue 1 pyHKIMHOPTraHU3MOB 16
13 Pa3zmHOXeHME U pa3BUTHEOPTaHU3MOB 8
14 Konrponsnas padora Ne4 1 1
15 ['eneTnka — HayKa O HACJIEICTBEHHOCTU U U3MEHYMBOCTH OPTaHU3MOB 2 1
16 3aKOHOMEPHOCTHUHACIEACTBEHHOCTH 10 2
17 3aKOHOMEPHOCTUU3MEHYUBOCTH 5 2
18 I'enernkauenoBeka 3 1
19 Kontponbnas padota Ne5 1 1
20 CeneknusiopraHu3MOB 4 2
21 buoTtexHONOrHs ¥ CHHTETHYECKAIONOIOTHS 3
22 Kontponbnas padota Ne6 1 1
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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11 KJIACC

KoumnuecTBouyacos D1eKTPOHHBIE
Ne HaumeHoBaHuepa3aeioB 1 TEMIPOrpaMMbl (wrbposrre)
o/ Bceero K/p I/pJl/p o0pa3oBaTe/IbHbIE
pecypchbl
3apox/IeHue U Pa3BUTHE 3BOTIOIMOHHBIX PEACTABICHNUN B OMOJIOTHH 4
2 MHUKpO3BOIOLHS U €€PE3YTbTATHI 14 4
MakposBosronus U e€pe3ybTaThl 6
KonronwHas padora Nel 1
4 ITpoucxoxaeHne u pa3BUTHE KU3HU Ha 3eMile 14 3
Kontponbnas pabora No2 1
5 [TpoucxoxaeHneyeaoBeKa — aHTPOIIOTEHES 11 2
Kontponbnas padota Ne3 1
6 DKOJI0TUsl — HayKa 0 B3aMMOOTHOILIEHUSX OPraHU3MOB U HaJIOpraHU3MEHHBIX 3 1
CHCTEM C OKpY>Karolllel cpeion
Opranusmsl 1 cpeaoOuTaHus 8 3
DOKOJIOTUSBUIOB U MOMYJISUI 8 1
DKOJIOTUsACO00IECTB. DKOIOTUYECKHECUCTEMbI 12 1
Kontponbnas padota Ne 4 1
10 buocdepa — rimobanpHasIKOCKCTEMA 6
11 UYenoBek u okpyskaromascpena 5
KonrponsHas padora Ne 5 1
12 Pe3epBHOEBpEMS 6
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 15
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YYEBHO-METOJMYECKOE OBECIEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSIBATEJILHBIE YUEBHBIE MATEPUAJIBI U151 YYEHUKA

* buonorus, 10-11 knaccel/ [Taceunnk B.B., Cymaroxun C.B., Kanmunosa I'.C. u qpyrue; mox
penaknueii [Taceunuka B.B., Akiinoneproe obmiectBo «M3natensctBo «IIpocBemnieHuey
buonorus, 10 knacc bazoserit yposens /[laceunnk B.B., Cymaroxun C.B., 'anontok 3.T., u
npyrue non penaknuei [laceunuka B.B.,

AxuunonepHoe o6mecTBo "M3narenscTBoO nmpocBenieHne”

buonorus, 11 kmacc bazossiit yposens /[laceunnk B.B., Cymatoxun C.B., I'anontok 3.I'., u
npyrue non penakuueit Iaceunuka B.B., AknmonepHoe oOuiectBo "M3aarenscTBo
npocaelieHue"”

METOIUYECKHUE MATEPHAJIBI UISA YUYUTEJIA

Mertoaunueckoe nmocooue/Ilaceunuk B.B., AkiimonepHoe 00IIeCTBO H31aTEIIBCTBO
"IIpocsemienue"
MU ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

https://resh.edu.ru/subject/5/5/
http://www.en.edu.ru
https://content.edsoo.ru/lab/
http://www.school.edu.ru
http://www.fipi.ru/
http://www.rustest.ru/
http://school-collection.edu.ru/
https://biol 1-vpr.sdamgia.ru/
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