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MNOSCHUTEJIBHASA 3AIIMCKA

[Iporpamma o yue6HOMY npeaMety "buonorus” (nanee - 6Mo0THs) HA YPOBHE CPETHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DenepanpHOro 3akona ot 29.12.2012 Ne 273-03
«0O06 oOpazoBannn B Poccuiickoit Deaepanumn»y, ®PI'OC COO, Konnenmuu mnpernogaBaHus
yuebHoro npeamMera «brHoOrus» U OCHOBHBIX IMOJIOKEHHH (heepanbHoil paboueil mporpaMmel
BOCIUTAHHUS.

VYuebnslit npeamet «buonorus» yriyonéunoro yposus uzyuenus (10—11 kiaccer) siBnsiercs
OJIHUM U3 KOMIIOHEHTOB IpeaMeTHOW obnactu «EcrecTBeHHO-Hay4Hble peaMeThl». CorjaacHo
nonoxeausMm PI'OC COO npoduinpHble ydeOHBIE NPEAMETHI, U3ydaeMble Ha YIIIYyOJIEHHOM
YpOBHE, SABISIOTCSA crocoboM auddepeHnnanuu oO0ydeHHUs Ha YpPOBHE CpEeAHEro oOIIero
00pa3oBaHMs U MPU3BAHBI O0ECTIEYUTH NMPEEMCTBEHHOCTh MEKY OCHOBHBIM OOIIMM, CPEIHUM
o0umM, cpeaHuM MpodecCHOHaIbHBIM U BBICHIMM OOpa3oBaHHeM. B TO ke Bpemsi KaKIblidl U3
THX Y4EOHBIX MPEIMETOB JOJDKEH OBITh OpPUEHTUPOBAH HAa MPUOPUTETHOE pEIICHHE
0o0pa3oBaTeNbHbIX, BOCIUTATEIbHBIX M PAa3BUBAIOIIMX 3aJay, CBA3aHHBIX C MpodopueHTanuein
0o0y4aromuxcsi ¥ CTUMYJIMPOBAHHEM HHTEpeca K KOHKPETHOH OO0JacTH HAay4YHOTO 3HAHMA,
CBSI3aHHOTO C OMOJIOTHEl, MEIUITMHOMN, SKOJIOTHEH, ICUXOIOT e, CHOPTOM HIJIM BOCHHBIM JIETIOM.

[Iporpamma no yuebHomy npenmery "buosiorus" naér npencraBiieHre O LEIH U 3a/1a4ax
u3ydeHus yaeoHoro npeamera «buonorus» Ha yriyOJaEéHHOM ypOBHE, OMpeesieT 00s13aTeIbHOe
(MHBapuaHTHOE) TMPEAMETHOE COJEp)KAaHUE, €ro CTPYKTYpHUpPOBAaHME IO pas3feliaM M TeMmaw,
pacmpeziefieHue 1o KiliaccaM, peKOMEHAYeT MOCIe10BaTeIbHOCTh U3yUeHHUsl yueOHOro MaTepuana
C yu€TOM MEXIIPEIMETHbIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKM Y4eOHOIro Ipolecca,
BO3PACTHBIX OCOOCHHOCTEH oOyuaromuxcs. B mporpamMMe mo O6uonoruu peaau3oBaH MPUHIIMIL
MPEEMCTBEHHOCTH C HW3YYCHHEM OHOJIOTHH Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS,
Oyarogaps yemy MpocMaTpUBAETCs HAMPABICHHOCTh HA MOCIEAYIOIIEe PA3BUTHE OHOIOTHYECKUX
3HaHUH, OpPUEHTUPOBAHHBIX Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
9KOJIOTHYECKOT0 MBIIIJICHHUS, TPEJCTaBICHUNA O 3J0pOBOM 00paze >KU3HMU, HA BOCIHUTAHUE
OepeHOro OTHOLIEHUS K OKpY)Karolllel MpUpoAHOH cpene. B mporpamme nmo Ouosoruu Takxke
IOKa3aHbl BO3MOXKHOCTU ydyeOHoro npeamera «buosorus» B peanuzauun tpedoBanuii @I'OC
COOQ k m1aHupyEMbIM JTUYHOCTHBIM, METAIIPEIMETHBIM U IIPEAMETHBIM pPE3yJIbTaTaM 00yUdeHUs U
B ()OPMHUPOBAHUHN OCHOBHBIX BHOB Yu€OHO-TIO3HABATENIbHON NEATENBHOCTH O0yYaromuxcs Mo
OCBOCHHMIO COJEp>KaHUS OWUOJOTHYECKOTO O0Opa3oBaHUsT Ha YPOBHE CpeIHEro OOIIero
o0Opa3oBaHusl.

VYuebHblil npenaMer «buoTOTHA» HAa YpPOBHE CpPEIHEro OOIIEro oOpa3oBaHUs 3aBEpIIacT
O6uonornyeckoe oOpa3oBaHuE B IIKOJE M OPUEHTUPOBAH HA pacIIMpEeHue U yriyOleHue 3HaHu|
00y4arouxcs 0 )KUBOM MPHUPO/IE, OCHOBAX MOJIEKYJISIPHOM U KJIETOYHOU OMOJIOTHUH, SMOPHOJIOTUI
U OMOJNIOTUM DPAa3BUTHSA, T'CHETUKH, CENEKIUH, OMOTEXHOJIOTHUH, SBOJIOIMOHHOIO YYEHHS H
HKOJIOTHH.

N3zyuenne yuebHoro npeamera «bruonorus» Ha yriayOJeHHOM YpOBHE OpUEHTHPOBAHO Ha
MOJrOTOBKY 00 yUarOIMXCsl K MOCIIEAYIOIEMY OTYyYEHUIO OMOJIOTHYeCKOro 00pa30BaHus B By3ax
U OpraHu3alusaX CpelHero mnpodeccuoHambHOro o0pa3oBaHus. OCHOBY €ro cojiepKaHus
COCTaBJISIET CUCTEMa OMOJOTMYECKUX 3HAHUM, MOJYYEHHBIX MPU H3YYEHHHM OOYy4YarOUMMUCS
COOTBETCTBYIOLIIMX CHCTEMAaTUYECKHX pa3feoB OMOJOTMHM Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3zoBanus, B 10—11 kiaccax 3Tv 3HaHUS MOTy4arOT pa3BuTHE. Tak, pacIMpeHbl U yriayOIeHbl
Ouonornyeckue 3HaHHUSA O PACTEHUSX, KUBOTHBIX, Tpubax, OakTepusx, OpraHu3Me 4YeloBeKa,
o0UIMX 3aKOHOMEPHOCTSX JKHU3HM, JOMOJHUTEIBHO BKJIIOUYEHbI OWOJIOIMYECKUE CBEICHUS
IPUKJIAJHOTO U MOUCKOBOTO XapaKTepa, KOTOPhIE MOXXHO HCIOJb30BAaTh KAaK OPUEHTUPHI IS
MOCIEAYIOUIETo BbIOOpa npodeccur. Bo3moxkHa Taxkke MHTErpanusi OMOJOrHYEeCKUX 3HAHHUM ¢
COOTBETCTBYIOIIUMH 3HAHUSAMH, TOTYYEHHBIMU O0YYaIOIIUMUCS NPU U3YUYEeHUH (PU3UKH, XUMHH,
reorpaduy 1 MaTeMaTHKH.

CrpykTypa mnporpammbl 1o y4yeOHoMy mnpeamery "buornorus" otpaxaer CHCTEMHO-
YPOBHEBBIM M 3BOIOIMOHHBIN MOAXOABI K M3ydeHHto Ouosiornu. CorjacHO UM, H3y4aroTcs



CBOWCTBA M 3aKOHOMEPHOCTH, XapaKTEPHbIE JJIsl )KUBBIX CHUCTEM Pa3HOI'0 YPOBHS OpraHU3aIlNH,
SBOJIIOIIMM OPraHUYECKOTO Mupa Ha 3emiie, COXpaHEeHHs OHOJIOTHYecKOro pazHooOpasus
wianeTsl. Tak, B 10 kimacce M3ydalOTCsl OCHOBBI MOJIEKYIISIDHOM M KIJIETOYHOH OHOJIOTHH,
SMOPUOJIOTHH U OMOJIOTHH Pa3BUTHUS, TEHETUKU U CEJEKLNU, OMOTEXHOJIIOTUN U CUHTETUYECKON
OMOJIOTHH, aKTyaJU3UpPYIOTCS 3HAaHUS OOydarolmmMxcs MO OOTaHUKE, 300JI0THH, AHATOMHH,
¢uznonoruu venoseka. B 11 kitacce M3y4yaroTcsi SBONIOIMOHHOE YY€HHE, OCHOBBI SKOJOTHH U
yueHue o buocdepe.

VYueOuplii mnpeamer «buonorus» mnpusBaH OOECHEUUTh OCBOCHHE OOyYarOIIUMUCS
OMOJIOTUYECKUX TEOpHd M 3aKOHOB, HJEH, NPUHIMIIOB W NPaBWUJI, JISKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAay4YHOHl KapTUHBI MHpa, 3HAHUH O CTPOEHUH, MHOrooOpazuu u
0COOEHHOCTSIX KIIETKH, OpraHu3Ma, IOMyJIsAIud, OWOLeHO03a, SKOCHCTEMBI, O BBIIAIOIIMXCS
HAyYHBIX JOCTHIKCHMSIX, COBPEMEHHBIX HCCIIEJOBAHUSX B OHOJOTWU, MPUKIAIHBIX AaCIEKTax
Ouonornyeckux 3HaHWM. /g pa3BUTHS W MOIJEp)KaHUS WHTEpeca 0O0yJaromuxcs K OHOJIOTHU
HapsIly CO 3HAYUTENILHBIM 00bEMOM TEOPETHUECKOI0 MaTepuaia B COACpKaHUHU MPOrPAMMBI I10
OMOJIOTMH TIPEYyCMOTPEHO 3HAKOMCTBO C MCTOPHEHN CTAaHOBJICHHMS M Pa3BUTHUsSI TOW WM UHOU
obnactu OMONOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOeKHBIX YUEHBIX B PEIICHUE BAXKHEHIINX
OHMOJIOTUYECKHUX B HKOJIOTHIECKUX MTPOOIIEM.

Llenp u3yuenus yuebnoro npenmera «buosiorus» Ha yriayOn€HHOM ypOBHE — OBIa/ICHUE
00y4JaromuMHUCs 3HAHUAMH O CTPYKTYpHO-()YHKIIMOHAIBHOW OpraHU3allMi JKUBBIX CHCTEM
pPa3HOro paHra u NpuoOpPETeHNE YMEHU NCIIOIB30BaTh 3T 3HAHUA B (POPMUPOBAHUU UHTEpEca K
onpenenéHHoil obnactu npodecCUuOHANBHON NEeATEIbHOCTH, CBSI3AHHOW C OMOJOTHEW, WIN K
BBIOOpPY yueOHOro 3aBeIeHus sl IPOAOHKEHUS OHMOJIOTHYeCKOro 00pa3oBaHusl.

JlocTimkenne nenu u3ydeHus: yaeonoro mnpeamera «buonorus» Ha yriryOn€HHOM ypoBHE
o0ecreunBaeTcs peleHueM CIeAYyIOInX 3a1ay:

OCBOCHHE OOYYaIOIUMHUCSA CHUCTEMBI  OHOJIOTMYCCKUX  3HAHWK: OO0 OCHOBHBIX
OMOJIOTHYECKUX TEOPHIX, KOHIICMIMIX, TUIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTAX M IpaBUIIaX,
COCTAaBIISIIONINX  COBPEMEHHYIO E€CTECTBEHHO-HAYYHYI0 KapTHHY MHpa; O CTPOCHHH,
MHOT000pPa3ui U OCOOEHHOCTAX OMOIOTMYECKUX CHCTEeM (KJIETKA, OPraHu3M, MOMYISALUs, BHUI,
OmoreorieHo3, Owocdepa); O BBIJAIOIIMXCSA OTKPBHITUSAX W COBPEMEHHBIX HCCIICIOBAHUSIX B
OMOJIOTHH;

O3HAKOMJICHWE  OOydJaroImuxcs €  METOAaMH  TO3HAHUS ~ KUBOH  TPUPOJBL:
UCCIIEI0OBATEIbCKUMH METO/IaMU OMOJIOTHYECKUX HayK (MOJIEKYJISPHOM M KI€TOUYHOW OMOJIOrHH,
IMOPHOJIOTHN ¥ OMOJIOTUN Pa3BUTHS, TCHETUKU M CENIEKIIUU, OMOTEXHOJIOTHH U CHHTETUYECKON
OMONIOTHH,  TMAJEOHTOJOIMH, OKOJOTMM); METOJaMH  CaMOCTOSITEIbHOTO  NPOBEICHUS
OMOJIOTHYECKUX HCCIIeI0OBaHU B JsabopaTopum U B Mpupoae (HaONoIeHHE, H3MEpEeHHe,
HKCHEPUMEHT, MOIECTHUPOBAHNE);

OBIIaJICHUE OOYYArOIIUMUCS YMEHHSIMH: CaMOCTOSITEJIbHO HAaXOJIWTh, AHAIM3HPOBATH U
UCIOJIb30BaTh OMOIOTUYECKYI0 HH(OPMAIIHIO; TOJIb30BaTHCS OMOJIOTNYECKON TEPMUHOIOTHEN U
CHUMBOJIMKOM; YCTaHABJIMBATH CBSI3b MEXK/y Pa3BUTHEM OHOJIOTUH B COITUATEHO-I)KOHOMHYECKUMH
Y HKOJIOTHYECKUMU IpoOIeMaMH 4eJI0BEYECTBA; OLIEHUBATH [TOCIIEICTBUS CBOEH eI TEIbHOCTH 110
OTHOLIEHHUIO K OKpY)Kalolleld MpUPOAHON cpene, COOCTBEHHOMY 3J0pPOBbIO U 370POBbIO
OKpYKaIOIIMX JIt0JIeil; O0OOCHOBBIBaTH M COOJIIOJATh MEpbl MPOPUIAKTUKY HH()EKIIMOHHBIX
3a0oeBaHni, TpaBWiia TOBEACHUS B TMPHUPOJE M oObOecrnedeHus 0e30MacHOCTH COOCTBEHHOM
KHU3HEICATEIIbHOCTH B YPE3BBIYAMHBIX CUTYAIMsIX MPUPOJHOTO M TEXHOT€HHOTO XapakTepa;
XapaKTepru30BaTh COBPEMEHHBIE HAYYHBIE OTKPHITHS B 0071aCTH OMOJIOTHH;

pa3BUTHE Yy 00YYaIOLINXCS MHTEIUIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEN B mpoliecce
3HaKOMCTBa C BBINAIONIMMHUCS OTKPHITUSMH U COBPEMEHHBIMH HCCIICIOBAaHHSIMU B OMOJIOTHH,
pelaeMbIMH €10 IIpoOJeMaMy, METOJOJIOrHel OMOJIOTHYeCKOro HCCIeIOBaHUs, MPOBEICHUS
OKCTIEPUMEHTAIBHBIX HCCIICOBAHUM, pemeHuss OWOJIOTHYECKUX 331ad, MOACITHPOBAHUS
OMOJIOTYECKUX 0OBEKTOB U MPOLIECCOB;



BOCIIUTaHHE y O0y4aromuXcs IIEHHOCTHOTO OTHOUICHHUSI K JKUBOM MPUPOAE B IIEJIOM U K
OTIENbHBIM €€ 00beKTaM U SBJICHUAM; (OpMHpOBAHHE SKOJIOTMYECKOH, TIE€HETHYECKON
IPaMOTHOCTH, OOILIEH KyNbTyphl MOBEIEHHUS B MPUPOAE; WHTETPALUU €CTECTBEHHO-HAYYHBIX
3HAHUM;

npuobpereHne 00yJaroIUMHUC KOMIIETEHTHOCTH B PAllMOHAIBHOM IPUPOIONOIH30BAHUT
(cobmroneHne TmpaBUJl TOBEJACHUS B TMPUPOJE, OXPaHbl BHUIOB, AIKOCHUCTEM, OHOChEpHI),
COXPaHEHHH COOCTBEHHOT'O 3/I0pPOBBbSl W 3/I0POBbSI OKPYKAIOMIMX JroAeH (coOmroneHus Mmep
npodunakTuku 3a060aeBaHmii, ooecrnedyeHrne 0€30MacCHOCTH KUZHEAEATEIIbHOCTH B Upe3BbIUaiHbIX
CUTYalUAX IPUPOJAHOTO U TEXHOTEHHOI'O XapaKTepa) Ha OCHOBE MCIOJIb30BAHUS OMOIOTHYECKIX
3HAHUI U YMEHUU B IOBCEIHEBHOW KU3HM;

CO3/laHME YCIOBUHM i OCO3HAHHOTO BBIOOpAa OOYYAIOUIMMHUCSA WHIAMBHYaTbHON
0o0pa3oBaTeNbHOIl  TPAaeKTOpUH, CHOCOOCTBYIOLIEH mocienymoimeMy IpodhecCHOHATLHOMY
CaMOOIIPEICICHNIO, B COOTBETCTBUM C WHAWBUAYAJIbHBIMA HHTEpECAMHU U MOTPEOHOCTAMU
pervoHa.

OOmiee 4YUCIIO YacoOB, OTBEIEHHBIX HA M3Y4YECHUE OMOJIOTMM Ha YIrIyOJCHHOM YPOBHE
cpemHero ooiiero oopasoBanus, cocrabiser 204 gaca: B 10 kinacce — 102 yaca (3 yaca B HezIeno),
B 11 ximacce — 102 gaca (3 yaca B Henenio).

OT60p OpraHU3aIlMOHHBIX POPM, METOJIOB U CPEICTB O0yUEHHS OMOJIOTUHU OCYIIIECTBIISCTCS
¢ yuéroMm crenu(uKU ero coaepKaHusi U HaIPaBICHHOCTH Ha IMPOJOJIKEHHE OMOJIOrHYEeCKOro
00pa3oBaHus B OPraHU3ALUIX CPETHETO MPOPECCHOHATBHOTO U BBICIIET0 00pa30BaHMUS.

OO0s13aTeNbHBIM YCIIOBHEM IPU OOYYEHHWH OWOJIOTHMHM HAa YIIyOJIEHHOM YpPOBHE SIBIISETCS
MpOBeJCHNE JIA0OpATOPHBIX W MpakTUYeckux pabor. Takxke ydacTue OOydarOIIUXCS B
BBITTOJIHEHUH MIPOCKTHBIX U y4eOHO-NCCIIEA0BATENIbCKUAX Pa0dOT, TEMAaTHKA KOTOPBIX OMpPEAeIsIeTCs
yUUTEIEeM Ha OCHOBE UMEIOIIUXCS MAaTepUATbHO-TEXHUYECKUX PECYPCOB M MECTHBIX MPUPOIHBIX
YCIOBUH.



COJAEPKAHUE OBYYEHUA
10 KUIIACC

CopnepxaHue IpPOrpaMMbl, BBIIEIEHHOE  KYpPCUBOM, HE BXOAUT B  IPOBEPKY
rocyJIapcTBeHHOM uToroBout arrecranuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpemenHast 6uonorusi — KOMIUIeKCHas Hayka. Kparkas ucropus pa3BUTHS OUOJIOTHH.
buonornueckue Hayku M wusydaemble UMM IpoOiembl. DyHnameHTanbHbIE, NPUKIAIHBIE U
MOMCKOBBIC HAYYHbIE CCIICOBAHUS B OMOJIOTHH.

3HayeHue OuojoruM B (HDOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, cBa3annbie ¢ Oroaorueil. 3HaueHre OMOJOTHH B TPAKTHUECKOH J1eATEIbHOCTH
YeJI0OBEKA: MEAMIIMHE, CEIbCKOM XO03SIIICTBE, IPOMBIIIJIEHHOCTH, OXPaHE IPUPOIBL.

JdemoHcTpauMu

[Toptpetsr: Apuctorens, Teodpact, K. Jlunnei, XK. b. Jlamapk, Y. apsun, Y. Iapsei, I
Mennens, B. U. Bepuanckuii, U. I1. I1aBnos, WM. . Meunukos, H. 1. Basuios, H. B. Tumodees-
Pecosckuit, [Ix. Yorcon, ®@. Kpuk, /I. K. benses.

Tabmunel u cxembl: «CBsi3b OMOJIOTUU C APYTUMU Haykamu», «CrucremMa OMOJIOTHYECKUX
HayK».

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

JKuBble cuctembl Kak npeaMeT u3ydeHus: ouosoruu. CBONMCTBA )KUBBIX CUCTEM: €JMHCTBO
XMMHUYECKOTO COCTaBa, JIUCKPETHOCTh M LEJIOCTHOCTb, CJOKHOCTh M YHOPSAIOYEHHOCTb
CTPYKTYpBI,  OTKPBITOCTb,  CAMOOpPraHM3alus, CaMOBOCIPOU3BEIACHUE, PA3APAKUMOCTD,
M3MEHYHMBOCTb, POCT U pa3BUTHE.

YpoBHM OpraHu3aldd JKHUBBIX CHCTEM: MOJEKYJSPHBIMA, KIETOYHBIMA, TKAHEBbIN,
OpraHU3MEHHBIH, MONYJISILUOHHO-BUIOBOIA, 3KOCHUCTEMHBIN (OnoreoneHOTUYECK Uil ),
ouocdepusbiid. [Ipomeccsl, MPOUCXOASIINE B KUBBIX cucTeMax. OCHOBHBIC MPHU3HAKH YKHUBOTO.
Kuznup kak popma cymiecTBoBaHUS MaTepuu. Hayku, n3ydaromue *UBbIE CUCTEMbI Ha Pa3HBIX
YPOBHSX OpraHU3alUu.

N3yuenue xuBbIX cucteM. Metoasl Ouonornyeckoi Hayku. HaGmronenue, usmepeHue,
DKCIIEPUMEHT, CHUCTeMaru3anus, MmeraaHanu3. lIoHsaTMe O 3aBUCMMOM W HE3aBUCHMOU
nepeMeHHO#. [lnanupoBanue skcnepumenta. IlocraHoBka m mposepka rumote3. Hynesas
runore3a. [lonsaTue BEIOOPKU U €€ 1ocTOBepHOCTh. Pazopoc B Ouonornueckux JaHHbIX. OneHka
JIOCTOBEPHOCTH IOJIYYEHHBIX pe3yJbTaToB. [[pMUnMHBI MCKaKEHUS PE3yJbTaTOB HKCIEPUMEHTA.
IToHsiTHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanun

Tabmuupel u cxembl: «OCHOBHBIE TPU3HAKH JKU3HW», «bHOJOrMYeckue cucrteMsly,
«CBoiiCTBa )KMBOW MaTepun», «YpOBHU OpraHU3aluyu KUBOU NpUpobD», «CTpoeHnE )KUBOTHON
KIIETKN», « TKaHM )KMBOTHBIX», «CHCTEMBI OPTraHOB YEJIOBEYECKOI0 OpraHu3May, «brnoreoreHos,
«buocdepar, «MeToabl U3ydeHUs KUBOH PUPOJIBD».

O6GopynoBanue: 1abopaTtopHOE 00OPYAOBAHUE JIJIsl TPOBEACHUS HAOIIOACHHHN, U3MEPEHUH,
DKCIIEPUMEHTOB.

IIpakTuyeckas padora «/crnonap30BaHME Pa3IUYHBIX METOJOB NPU H3YYEHHM YKUBBIX
CUCTEMN.

Tema 3. buosiorust KieTrku

Knerka — cTpykTypHO-(YHKIMOHAIbHAS €IUHULA JKUBOTO. VICTOpHS OTKPBITUS KIETKH.
Paboter P. I'yka, A. JleBenryka. Kinerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OcCHOBHBIE TIOJIOKEHUS COBPEMEHHON KJIETOUYHOU TEOPUHU.

MeToapl MOJEKYISpHOW M KIETOYHOW OWOJIOTHH: MHUKPOCKONUS, Xpomarorpadus,
anekTpodope3, METOA  MEYEeHbIX aroMoB, aAuddepeHnnanbHOe  LEHTpUYTHPOBaHHUE,



KyJbTUBHUPOBAHUE KIETOK. M3yueHue pukcuposanHvix Kiemox. DIEKTPOHHAsT MUKPOCKOIHSL.
Kougoxanvnasa muxpockonus. Bumanvhoe (npusxcuznennoe) uzyyeHue Kiemox.

JleMoOHCTpaL U

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

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOCKOM», «lcTtopus
Pa3BUTHUS METOI0B MUKPOCKOITHI.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MHMKpPOIIPENapaTbl PACTUTENbHbBIX, KUBOTHBIX U
OakTepraIbHBIX KIETOK.

IIpakTnyeckass padora «l3yueHne MeTONOB KIETOYHOW Ouosioruu (xpomarorpadus,
anektpodopes, nuddeperiuanpHoe nenTpudyruposanue, [1LP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKU

XHUMHYECKUHN COCTaB KJIETKU. Makpo-, MUKpPO- U yJIbTPaMUKpPO3JIeMeHThI. Boaa u e€ posib
KaK pacTBOPUTENS, peareHTa, y4yacTHE€ B CTPYKTYPUPOBAaHUM KIETKH, TEIUIOPETYJIALHUN.
MunepasnbHbie BellecTBa KJIETKH, UX Ouosorndeckas poiib. Posib KaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckue BellecTBa KIETKU. buosnornyeckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OenkoBOM Moiiekyinbl. IlepBuuHas cTpykTypa Oenka, menTHIHas
CBsA3b. BTOpuuHas, TpeTuuyHas, 4yeTBepTHuYHAs CTPYKTypbl. JleHaTyparus. CBoiicTBa OEIKOB.
Knaccudukanus 6enkos. buonornueckue GyHKIMM 0enKoB. [Ipuonsi.

VYrneBoabl. MoHOCaxapuabl, Jucaxapybl, OJIMrocaxapuabl U noiaucaxapuipl. O0Ommii nian
CTpOEHHS U (PU3UKO-XUMUYECKHE CBOMCTBA yriieBo0B. bronorndeckue GpyHKINUN yTIeBOIOB.

Jlummael.  TmapoduneHO-THApOdOOHBIE  cBoiicTBa.  Knaccudukammss — aummmaos.
Tpurnunepunasl, pochoaunuipl, BOCKU, cTepouisl. buonornyeckue Gpynkuuu aunuaos. O6mue
CBOIiCTBa OMOJOTMYECKMX MEMOpaH — TEKy4yecTb, CIHOCOOHOCTh K CaMO3aMbIKAHUIO,
MOJIyIPOHULIAEMOCTb.

Hyxneunosbie kucnotel. JIHK u PHK. Ctpoenune HykinenHoBbIX KuciOT. HykieoTuabl.
[Tpunuun xkomruiementapHoct. I[lpaBuno Yapradda. Crpykrypa JHK — nBoitHas crupals.
Mecronaxoxaenue u ononorndeckune pynkunu JHK. Bugsr PHK. @ynkunun PHK B kietke.

Crpoenue moinekynsl AT®. Makpospruueckue cBsizu B Mmojekyine AT®. buonornueckue
¢byakuun  AT®. BoccraHoBiIeHHBIE TEPEHOCUYMKH, UX (QYHKIUU B KIeTKe. [[pyeue
Hykneozuompugochamor  (HTD). CexBenupoBanne  JIHK.  Memoowr  eenomuxu,
MPAHCKPURTMOMUKU, NPOMEOMUKU.

CrpykTypHast Ouonorus: OMOXMMHUYECKHE U OMOPHU3UUECKUE MCCIEOBAHUS COCTaBa U
IIPOCTPAHCTBEHHON CTPYKTYypbl OuoMoiexkyl. Modenupoeanue cmpykmypvl U @QYHKYui
Ouomonexyn u ux Komniexkcos. KomnvromepHuiil Ouzatin u opeanuyecKuti CuHme3s OUOMONEKYI U UX
HEeNnpupoOHbIX AHAN0208.

JleMoHCTpanun

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

Hwuarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW NIPUPOJIEY,
«Pacnipenenenne XUMUYECKUX JIEMEHTOB B )KMBOW ITPUPOLIEN.

Tabmunel u cxembl: «llepuonuyeckas Tabmuna XUMHUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJbl BOABI», «BemectBa B cocTaBe oOpraHusmMoB», «CTpoeHHE MOJEKysbl Oenkay,
«CTpyKTyphl OETKOBOW MOJIEKYJNbI», «CTpOCHHE MOJEKYN YIIIEBOJIOB», «CTpoeHHE MOJICKYI
nunoBy», «HykienHoBsle KUCIOTHIY, «CTpoeHne MosieKynsl ATO».

O6opynoBaHue: XuMUYecKasi Iocyia 1 000py1oBaHHe.

JlaGopaTopHnas pa6ora «OOHapyxeHue OEJIKOB C IOMOIIbIO KaU€CTBEHHBIX PEAKLIUII».

Jladoparopnasi padora «lcciemoBanne HYKICMHOBBIX KUCIIOT, BBIIEICHHBIX W3 KIETOK
pa3IMYHBIX OPraHU3MOB.

Tema 5. CtpoeHue u GyHKIMHU KIETKH

Tumel KJIETOK: dyKapHOTHUYecKas M mIpokapuoruyeckas. CTpyKTypHO-(YHKIHOHAJIbHbIC
00pa3oBaHus KIETKH.



CtpoeHre MPOKApPUOTHYECKONH KIeTKW. KieToyHas cTeHka OakTepuili U apXei.
Oco0eHHOCTH CTPOEHUS TeTepOoTpoPHON M aBTOTPOGHON MPOKAPHUOTUUECKUX KIETOK. MecTo u
POJIb IPOKAPHOT B OMOIIEHO3aX.

CrtpoeHue u QpyHKUMOHHpPOBAHHE dyKapuoTH4Yeckoi kieTku. [Ima3zmaruyeckas memOpaHa
(mmazmanemma). CTpykTypa IUTa3MaTuyeckoil MeMOpaHbl. TpaHCIOPT BEHIECTB dYepes
MJIa3MaTHYeCKyl0 MeMOpaHy: mnaccuBHbBIN (muddysus, obneruénnas auddysus), aKTUBHBIN
(mepBUYHBIA M BTOPUYHBIN aKkTHUBHBIA TpaHcnopt). [lomynmponumaemocts mMemOpansl. Pabota
HATPUN-KaJTMEeBOro Hacoca. DHIOIMUTO3: MUHOIUTO3, (paronnTo3. Jk3ouuTo3. Kierounas creHka.
CrpykTypa 1 GyHKIMU KIETOUYHOW CTEHKH PacTEHHH, TpHOOB.

[uromnaszma. I{urozons. [lutockener. JIBukenue nuTomiazMbl. OpraHouzibl KJIETKH.
OnHoMeMOpaHHBIE OpraHOWIBI KICTKHU: dHAoIazmaTudeckas cetb (DI1C), anmapar ['onbmku,
JN30COMBI, UX CTpoeHHe W (YHKIUHU. B3auMOCBS3b OAHOMEMOpPAaHHBIX OPraHOUAOB KIIETKH.
CrpoeHre TpaHyJSPHOTO peTUKYynyMa. Mexanusm Hanpasnenus 6enkosé ¢ OIIC. Cunres
pactBopuMbIX  OenkoB. CuHHTE3  KIETOYHBIX  MeMOpaH. [mamkuii  (arpaHynsipHBIi)
SHJOIIIa3MaTHYeCKUi peTukynyMm. CekperopHas (yHkuus anmapara [onbmku. Moougukayus
benxos 6 annapame I onvoacu. Copmuposka 6enkog 6 annapame I o1v02cu. TpaHCTIOPT BEIIECTB
B KJeTke. Bakyonu pacturenbHbIX KieToK. Kiterounslit cok. Typrop.

[TomyaBTOHOMHBIE OpPraHOWUIBI KJIETKH: MHUTOXOHIPUHU, MJIACTUIBL. [Ipoucxooicoenue
mumoxonopuui u niacmud. Cumodbuocenes (K.C. Mepesckosckuui, JI. Mapeynuc). CtpoeHue u
GyHKIIMM  MHUTOXOHApUA © miactul. llepBuuHble, BTOpPUYHBIE U CJOXKHBIC IJIACTH]IBI
(OTOCUHTE3UPYIOUINX 3YKapUOT. XJIOPOIUIACThl, XPOMOIUIACTBI, JIEHKOIUIACTHI  BBICIIHX
pacTeHuil.

HememOpannbie opranouzs! kieTkd CtpoeHue M (QyHKIMHA HEMEMOPaHHBIX OPraHOMIOB
kieTkd. PuGocomsbl.  Ilpomesicymounvie  guramenmol. MukpopunaMeHTbl. AKmuHogvle
MuKpoghunamenmsi. MBIIICUHBIE KIETKU. AKMUHOBbIE KOMHOHEHMbl HEeMbIUEYHbIX KAEmOK.
Muxkpotpybouku. Krerounsiit nentp. CrpoeHHe U [BUKEHHE JKIYTHKOB M PECHHYEK.
Muxkpotpybouku nutora3mel. LlenTpuons. benku, accoyuuposarnnvie ¢ MuKpoguiameHmamu u
muxpompyboukamu. MomopHhvle 6enxu.

SAnpo. Obonouka sapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHUE W (DYHKIUH.
Snepublil GenkoBelii MaTpuKC. [IpocTpaHCTBEHHOE PACHOIOKEHHE XPOMOCOM B HMHTEp(ha3HOM
anape. Jyxpomamun u 2emepoxpomamur. benku XpomMaThHa — TUCTOHBL. J{unamuxa s0epHou
0001104KU 8 Mumose. S0epHulil mpancnopm.

Knerounsle  BkitoueHusi. CpaBHHUTENbHAs  XapaKTEpPUCTUKA  KIETOK  JYKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOI).

JleMoOHCTpaL U

[Toptpetsr: K.C. Mepexkosckuid, JI. Maprymnuc.

Tabmunpel u cxembl: «CTpOEHHME SYKapUOTHYECKOM KIeTKu», «CTpoeHue 3>KUBOTHOU
KIETKN», «CTpOEHUE PAaCTUTENBHON KIETKW», «CTpOoeHne MUTOXOHIpUMY, «Sapo», «CtpoeHune
MPOKAPUOTUYECKOUN KIETKI.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIPENapaTbl PacTUTENbHBIX, >KUBOTHBIX
KJIETOK, MUKpOMpenaparbl 0aKTepualbHbIX KJIETOK.

JlabopaTopnasi padora «l/3ydueHne cCTpoeHUs KIETOK pa3INYHbIX OPraHU3MOBY.

IIpakTuyeckas padora «3yueHue cBOWCTB KJIETOUHON MEMOPAHBI».

JlabopaTopnas padora «/ccnenoBaHne miasmMonus3a U AEMIIA3MOJIM3a B PACTUTENBHBIX
KJIETKax.

IIpakTyeckas padora «3yueHue NBUKEHUS HUTOIIA3Mbl B PACTUTEIBHBIX KIETKaX).

Tema 6. O0MeH BeleCTB U NPpeBpallleHHe JHEPIMU B KJIeTKe

AcCUMMIIAIMS ¥ JUCCUMIISALUS — JIBE€ CTOPOHBI MeTabonu3ma. Tumsl oOMeHa BEIIeCTB:
aBTOTPO(HBIN U reTepOTPOPHBINA. YUyacTHe KUCI0pOoia B 0OMEHHBIX ITpoleccax. JHEPreTHIecKoe
oOecnieuenue kietku: npespamienne AT® B oOMeHHBIX mporeccax. PepMeHTaTUBHBINA XapakTep
peakIuii KIeTOYHOro MeTabonu3ma. GepMeHTHI, X CTPOCHUE, CBOMCTBA M MEXaHU3M JIEHCTBHUSI.



Kodepmentsl. OTinnunst pepMEHTOB OT HEOPraHMUECKUX KaTaln3aTopoB. BelaKu-akTHUBATOphI U
OeNKU-UHTHOUTOPBI. 3aBUCHUMOCTh CKOPOCTH (PEpMEHTATHBHBIX pEaKUUd OT pa3IMYHBIX
(bakTopoB.

[lepBrUYHBII CHHTE3 OPraHUYECKUX BELIECTB B KieTke. DOTOCUHTE3. AHOKCUEHHbIU U
oKcuceHnvlll  pomocunmes 'y obaxmeputi. Ceemocobuparowue nuemMenmvl U NUSMEHMbl
peaxyuonHoz2o yenmpa. Ponb xmoporuiactoB B mpouecce porocunre3a. CBeToBas U TEMHOBas
dazel. @omoovixanue, Cz., C4- u CAM-munvr pomocunmesa. IIpogyKTUBHOCT (DOTOCHHTE3A.
Bnusinue paznuyabix pakTOpoB Ha CKOPOCTh POTOCHHTE3a. 3HAUeHHE (POTOCUHTE3A.

XemocuHte3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPH(PHLIUPYIOIIHE
OaxTepuu, Kene300akTepuu, cepodaKTepuu, BOJOPOIHBIE OaKkTepun. 3HAYCHUE XEMOCHHTE3A.

AmnaspoOHble opranu3Mbl. Bunbel Opoxenus. [IpoaykTel OpoXeHHS W MX HCHOJIb30BaHUE
4yelloBeKOM. AHa’poOHbIE MHUKPOOPTaHM3Mbl KaK OOBEKThl OMOTEXHOJIOTMHU U BO30YyIUTENN
Oone3Hel.

AspobHBIE OpraHu3Mbl. JTambl 3HepreTudeckoro obOmena. IloaroroBuTenbHBINA STam.
['mukonu3 — 6ECKUCIOPOAHOE PACUIEINIEHUE TIIIOKO3bI.

buonornueckoe okucieHue, WiIM KIETOYHOE AbIXxaHue. Ponb MUTOXOHIpUI B mpoleccax
Oounonornyeckoro okucieHus. Lluxnmyeckue peakumu. OxuciaurenbHoe (GochopHImpoBaHHE.
Ouepeuss membpanunozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnoti ATD-
cunmaswl. llpenMyiectBa a’poOHOro MmyTH OOMEHa BEIIECTB IEpe]  aHadPOOHBIM.
O} PeKTUBHOCTH SHEPreTHIECKOr0 OOMEHa.

JleMoOHCTpaL U

[Hoptpetsr: k. [Ipuctiu, K. A. Tumupsses, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuper 1 cxembl: «DOTOCHUHTE3», «JHEpPreTUudecKkuit odmen», «buocuHTE3 Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

O6opynoBaHue: CBETOBONH MUKPOCKOII, 000pyA0BaHUE ISl IPUTOTOBJICHUS MOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlabopaTopHnasi padora «/3yueHue kKaTaTuTHUECKON aKTUBHOCTH ()epMEHTOB (Ha IpUMeEpe
aMUJIa3bl WIK KaTanaas3bl)y».

JlaGopaTtopnas paGora «lI3yueHne (epMEHTATHUBHOTO paclICIUIEHUs] IEepOKCUaa
BOJIOPOJIa B PACTUTENbHBIX U )KUBOTHBIX KJIETKaX».

JlaGopaTopHnas pa6ora «CpaBHeHuUE NMPoLEeccoB (POTOCHUHTE3a U XEMOCHHTE3a».

JladopaTopnas padora «CpaBHEHHE TTPOILIECCOB OPOKEHUS U JTBIXAHUSI.

Tema 7. HacneacrBenHass HHPOPMALMS U Pean3anus eé B KIeTKe

Peakuuu marpuyHoro cunrtesa. [IpuHIMI KOMIUIEMEHTAPHOCTH B PEAKIUSAX MATPUYHOIO
cuHTe3a. Peanmszanus HacienCTBEHHOW WHQpoOpMaluu. [ eHeTHYeckuil KOoJ, ero CBOWCTBA.
Tpanckpunuusa — matpuusblii cuHTe3 PHK. IIpuHIMIIBI TpaHCKpHUNIMK: KOMIUJIEMEHTAPHOCTb,
AHTUNAPALIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuyeckoii
knemxe. Hexooupyrowue PHK.

Tpancnsaus u e€ stanbl. Yuactue TpaHcnopTHeix PHK B GuocunTtese Oenka. YcioBus
O6uocunTe3a 6enka. KogupoBanue aMmuHokuciot. Poiabs pubocom B OuocuHTe3e Oenka.

Cospemennvie npeocmagnenusi o cmpoenuu 2enog. OpraHuszalys reHoma y IpoKapuoT U
9yKapuoT. Perynsius ak THBHOCTH T€HOB y ipokapuoT. ['unoresa onepona (®. Kaxo0, XK. Mano).
MonexynapHnvle mexanusmvl 3Kchpeccuu 2eHos y 3ykapuom. Ponv xpomamuna 6 pelynsayuu
pabomsi 2enos. Perynsius 0OMEHHBIX MpolieccoB B kieTke. Kierounslii romeocTas.

Bupycel — HeksleTouHbIe (OPMBI )KU3HU U OoONMratHele napazutel. CTpoeHHE MPOCTHIX U
CJIIOKHBIX BHUPYCOB, PETPOBUPYCOB, OaktepuodaroB. Kusneuwwiti yuxn JIHK-cooeporcawyux
supycos, PHK-cooepocawux supycos, bakmepuogazos. Obpamnas mpanckpunyus, peeepmasda,
unmezpasa.

BupycHsle 3a00s1eBaHus YyenoBeka, KUBOTHBIX, pactenuil. CITN]], COVID-19, conmansHsie
Y MEJUITMHCKHE TPOOJIEMBI.



Buoungopmamura: unmeepayus u ananus donvuux maccugog («bigdatay) cmpyxkmyphuix
buonoeuueckux oanHvlx. Hanomexuonozuu 6 buonozuu u meouyune. Ilpoepammupyemole ghyHkyuu
benxos. Cnocobvl docmasKu 1ekapcms.

JdemoHcTpauMu

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

Tabmumplt w  cxembl: «buocuHTes Oenka», «['eHeTmUeckudt Koa», «BuUpyCH,
«baxrepuodaru».

IIpakTnyeckas padora «Co3ganue MOJICIA BUPYyCay.

Tema 8. ’/KuzHeHHBbIH MUK KIETKH

Knerounslii nuki, ero mepuoisl u perymsauus. Murepdaza u muro3. OcoOeHHOCTH
MPOIEeCCOoB, mpoTekaronmux B uHTepdase. [loaroroBka kieTku K aeneHuto. [IpecuHTeTHYecKuit
(MOCTMUTOTUYECKUIT), CHUHTETUYECKHM M TOCTCUHTETUYECKUH (MPEMUTOTUYECKU) MEPHOIbI
uHTEpQa3bl.

Marpuunbii  cunre3 JHK — permmkanus. Ilpunnuner  perummkamuu — JIHK:
KOMILUJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIN  CHUHTE3, aHTUIAPAUICIBHOCTh. MeXaHu3Mm
pernkauuu JTHK. Xpomocomsl. CTpoenne xpoMmocoMm. TenoMepsl u TesioMmepasa. XpoMOCOMHBIH
HA0Op KJIETKU — KApUOTHUIl. JMIUIOMIHBIA U rarmiouIHbII HaOOpbsl XpOMOCOM. ["'oMoIoru4HbIE
XpoMocoMmbl. [1010BbIE XPOMOCOMBL.

Henenune kierkn — mMuto3. CTaguu MHUTO3a W MPOUCXOJSANIME B HUX MPOLECCH. THIIBI
muto3a. Kapuoknnes u nutokunes. buonornueckoe 3HaueHHE MUTO3A.

Perynsiiiust mutoTHUecKoro IuKiIa kiIeTKW. [IporpamMmmupyemasi kjietoyHas rudeinb —
aromnTo3.

Knerounoe siapo, XxpoMocombl, (QyHKIIMOHAIBHAS TeHOMUKA. Mexanusmsl npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kremox. «L{ugpposasn knemkay» — buounghopmamuuecxkue
Mooenu hYHKYUOHUPOBAHUS KIeMKU.

JdeMoHcTpannn

Tabmumel 1 cxembl: «JKU3HEHHBI MUK KICTKH», «Muto3», «CTpoeHHE XpOMOCOMY,
«Pemmukanms JJTHK».

OOGopynoBaHue: CBETOBOW MHUKPOCKON, MHUKporpenaparbl: «MuT03 B KJIeTKax KOpeIiKa
JTyKay.

JlabopaTopnasi pabora «l3yueHne XxpoMOCOM Ha FOTOBBIX MUKpOIIpEnapaTax».

JlabopaTopnasi pa6ora «HaOmoneHne MuTo3a B KIETKAaX KOHUMKA KOpeEIIKa Jyka (Ha
TOTOBBIX MUKpOIIpEnaparax)y.

Tema 9. Ctpoenue u GyHKIIMH OPraHU3MOB

buonornueckoe  pasHooOpasue  opraHu3moB.  OJHOKJIETOYHBIE, KOJOHHAJIbHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

OC0o0EHHOCTH CTPOEHUS U KU3HEACATEIHLHOCTH OJHOKJIETOUYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJOPOCIH, Ipyrue NpoTUCThl. KoloHuanpHbIe
OpTaHU3MBI.

B3auMocBA3b yacTeld MHOTOKJIETOYHOTO OpraHu3Ma. TkaHu, OpraHbl M1 CUCTEMbI OPI'aHOB.
Opranusm Kak enuHoe 1esoe. 'omeocras.

Tkanu pacrenuit. Tumel pacTUTENBHBIX TKaHEW: oOpazoBaTeNbHAs, MOKPOBHAS,
MPOBOJIAIIASL, OCHOBHAs, MexaHudeckas. OCoOOCHHOCTH CTpOeHUs, QYHKIMI W PaCIOIOKCHUS
TKaHEN B OpraHax pacTEHUM.

TxaHu KUBOTHBIX U Y€JIOBEKA. THUITBI )KUBOTHBIX TKAHEH: SIIUTEINANIbHAS, COSTUHUTEIbHAS,
MbIlIeyHass, HepBHas. OCOOCHHOCTH CTpPOEHUs, PYHKIMA U PACIIONOKEHHs] TKaHEeW B OpraHax
KUBOTHBIX U YEJIOBEKa.

Oprasbl. BereratuBHble U reHEpaTHUBHBIE OpraHbl pacTeHuil. Opranbl U CUCTEMBI OPraHOB
JKUBOTHBIX U 4esioBeka. DYHKITMU OpraHOB M CHCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pactenuii. CkeneTbl 0THOKJIETOYHBIX U MHOTOKJIETOUHBIX
JKUBOTHBIX. HapyxHbI 1 BHyTpeHHHH cKeneT. CTpOeHUEe U THUIIBI COSTUHEHUS KOCTEH.



JIBuKeHHE OpraHu3MoOB. JIBMKEHHWE OJHOKJIETOYHBIX OPraHu3MOB: aMEOOHIHOE,
KT'YTUKOBOE, PECHUYHOE. JIBM)KEHHME MHOIOKJIETOYHBIX PACTEHUH: TPONHU3Mbl M HACTHH.
JIBuKeHME MHOTOKJICTOYHBIX )KUBOTHBIX ¥ U€JIOBEKA: MbIlIeuHas cucrema. Pednexc. CkeneTHbie
MBIIIIBI U UX paboTa.

IInranue opranuszmos. Ilormomenue BOAbI, YIJIEKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacteHusiMH. [luTaHue >XKMBOTHBIX. BHYTpUIIOIOCTHOE M BHYTPHUKJIIETOYHOE NUIIEBAapPEHUE.
[luraHnne MO3BOHOYHBIX MKUBOTHBIX. OTAENbI MUIEBAPUTEIBLHOTO TpakTa. llumieBapuTesbHbIC
»kenesbl. [IuieBapurenpHas cucremMa 4yenoBeka.

Jpixanue opranu3moB. [[pixanue pacrenuil. Jlpixanue xuBoTHBIX. [{uddy3us razos yepes
MOBEpXHOCTh KIeTKU. KokHoe npixanue. JlpixarenbHasi mOBepXHOCTh. JKabepHoe U JEroyHoe
npixanue. JlpIxaHue TMO3BOHOYHBIX UBOTHBIX M YEJOBEKAa. OBOJIOLMOHHOE YCIOXHEHUE
CTPOCHHUsI JIETKMX I103BOHOYHBIX >KMBOTHBIX. JlpIXxaTenbHas cucTeMa 4YeloBeka. MexaHus3m
BEHTWISIIIAM JETKUX y TITUI] M MICKOMUTAIOIINX. Perynsnus npixanus. J[prxaTenbHble 00bEMBI.

TpancnopT BelIeCTB y OPraHU3MOB. TpaHCHOPTHBIE CUCTEMbI pacTeHuil. TpaHcmopT
BEILIECTB y )KUBOTHBIX. KpoBeHOCHAas cucrtema u €€ opranbl. KpoBeHOCHas cucTemMa o3BOHOYHBIX
JKUBOTHBIX M uenoBeka. Cepjie, KPOBEHOCHBIE COCYAbl U KpoBb. Kpyru kpoBooOpamieHwus.
DBOJIIOIIMOHHBIC YCIIOKHEHHUSI CTPOCHUSI KPOBEHOCHOM CHCTEMBI IMO3BOHOYHBIX IKHUBOTHBIX.
Pabora cepana u e€ perynsuus.

Boinenenne y opranu3moB. Beigenenue y pacreHuil. BplieneHue 'y  KUBOTHBIX.
CoxkpatutenbHbie Bakyoiau. Opransl BeieneHus. GuibTpaius, ceKpenus 1 00paTHoe BCaChblBaHNE
KaK MEXaHHU3Mbl pPabOThl OpraHoB BbiJeACHUS. CBA3b TMOJOCTH Tejla C KPOBEHOCHOW U
BBIJICIUTENILHOM CUCTEMaMU. BblfenieHre y NO3BOHOYHBIX >KMBOTHBIX M uesnoBeka. [loukwu.
Crpoenne u pyHKkunonupoBanue HeppoHa. OO6pazoBaHUE MOYH y YETIOBEKA.

3amuTa y OpraHu3MoB. 3aliTa y OJJHOKJIETOYHBIX OpraHu3MoB. Criopbl OaKTepuil ¥ LUCTHI
npocTedmux. 3aluTa y MHOTOKJIETOYHbIX pacTeHuil. Kyrtukyna. CpeactBa macCUBHOW U
XUMUYECKOH 3a1nThl. DUTOHUUBI.

3amuTa y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M MX TIPOM3BOAHBIC. 3alllMTa OpPraHu3Ma
or Oone3nedl. MMmyHHas cucrema uenoBeka. KileTOUHBII W TyMOpalbHBII HWMMYHHUTET.
Bpoxnéuuelii u  npuOOpeTéHHBIN  cnenuuueckuid HMMMYHUTET. Teopusi KIOHAIBHO-
cenektuBHoro ummynuteta (I1. Dpmux, @. M. bepuert, C. Tonerasa). BocnanutenbHble OTBETHI
Oopranu3MoB. PoJib BpokIEHHOTO UMMYHUTETA B Pa3BUTHUU CUCTEMHBIX 3a00JI€BaHUM.

PaznpaxumMocTts W perymsiuus y OpraHu3moB. PaszipaxuMocTb y OJHOKIIETOYHBIX
oprann3moB. Takcucel. PazapaxxumocTs U peryisinus y pacTeHuil. POCTOBBIE BEIIECTBA U HX
3HaYECHHUE.

HepBHasi cuctema u peduiekTopHasi peryisuus y >XKMBOTHbIX. HepBHas cuctema u eé
OTZENbl. DBOJIIOIMOHHOE YCIOKHEHUE CTPOEHUSI HEPBHOM CHCTEMBI y KUBOTHBIX. OTaensl
TOJIOBHOI'O MO3ra MO3BOHOYHBIX XUBOTHBIX. Pedrnexc u pednexkropHas nyra. beszycinoBHble u
YCIIOBHBIE PEQIICKCHI.

I'ymopanbHas perymdanuss U 3HAOKPUHHAS CUCTEMa >KMBOTHBIX W 4eloBeka. JKenesbl
DHJIOKPUHHOM CHCTEMBI M HX TOpPMOHBI. JleicTBUE TOpMOHOB. B3anMOCBA3b HEPBHOU U
SHAOKPUHHOU cucteM. [ unoranamo-runoduszapHas cucrema.

JleMoHCTpanun

IToptpert: U. I1. ITaBnoB.

Tabmuiel U cxeMbl: «OTHOKIETOYHBIE BOAOPOCIHY», «MHOTOKIETOUHBIE BOJOPOCINY,
«baktepun», «lIpocreitmme», «Opranbl [BETKOBBIX pacTeHui», «CHCTEMBI OpraHOB
MO3BOHOYHBIX JKUBOTHBIX», «BHYTpEHHEE CTpPOCHHME HACEKOMBbIX», «TKaHU pacTeHUI»,
«KopueBwie cuctembr», «Ctpoenue ctebdins», «CTpoeHHe IJHMCTOBOM TIIACTUHKWY, «TkaHu
JKUBOTHBIX», «Ckener 4yenoBekay, «llumieBapurenbHas cucreMa», «KpoBeHOCHas cucTemay,
«/pixarenpHass  cucrema», «HepBHag cucrema», «Koxa», «MplleyHass CHCTEMay,
«BpiienurensHas cucremay, « HIOKpUHHasA cuctemay, «CTpoeHue MbIIbD, « MMyHUTETY,
«KumeunononoctHele», «CxeMa nuTaHus pacTeHui», «KpOBEHOCHBIE CUCTEMBI MTO3BOHOYHBIX



KUBOTHBIX», «CTpoeHHE THIpb», «CTpoeHue I1aHapun», «BHyTpeHHee CTpOEHME [107KIEBOTO
yepBsi», «HepBHas cucrema priO», «HepBHas cuctema narymku», «HepBHas cucrema
npecMbikaromuxcs», «HepBHass cuctrema nrtuny, «HepBHas cuctema MIIEKONMTAIOIINX,
«HepBHas cuctema yenoBekay», «Peduexcy.

O6opynoBaHue: CBETOBOM MMKPOCKOI, MHUKpOIIpENapaThl OJHOKJIETOYHBIX OPIaHU3MOB,
MUKpOIIpenaparsl TKaHEW, PpaKOBHUHBI MOJITFOCKOB, KOJUIEKIIMM HACEKOMBIX, UTTIOKOXKHUX, KUBBIC
AK3EMILISIPbl KOMHATHBIX PACTEHUM, repOapuu pacTEeHUI pa3HbIX OT/AEJIOB, BIAYKHBIE MPENapaThl
JKUBOTHBIX, CKEJIEThI TO3BOHOYHBIX, KOJJICKIIUU OECIO3BOHOYHBIX )KMBOTHBIX, CKEJIET YeJIOBEKa,
00opyoBaHueE JUIsl JEMOHCTPALMKY TOYBEHHOT'0 U BO3AYIIHOIO IUTAHUS paCTEHU, paclieIeHUs
Kpaxmaia U O6enIKoB 1noj AeiictBrueM (GepMEeHTOB, 000PYJOBaHUE AJISl IEMOHCTPAIIMU OIBITOB 10
M3MEPEHUI0 JKMU3HEHHOM EMKOCTH JIETKMX, MEXaHW3Ma JIbIXaTEJbHbIX JBH)XECHUW, MOJCIIH
TOJIOBHOT'O MO3Tra Pa3JIM4HbIX )KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TkaHel pacTeHHI.

JlaGoparopHas padora «/3yueHre TKaHel JKMBOTHBIX).

JlabopaTopnasi paGora «l13ydyeHne opraHoB IBETKOBOI'O PaCTEHUS».

Tema 10. Pa3MHOKeHHe M Pa3BUTHE OPraHNU3MOB

®opMbI pa3MHOXKEHHUSI OPTaHU3MOB: Oecrioyioe (BKJII0Yasi BEreTaTUBHOE) U T0JIOBOE. Buibt
0ecrooro pa3MHOKEHUS: TIOYKOBAaHUE, CIIOPYIISIHS, (pparMeHTalus, KIOHHPOBaHUE.

[TonnoBoe paszmHoxenue. IlonoBele kieTku, wiau ramersl. Meio3. Craguu Meiio3a.
IToBenenue xpomocoMm B Merose. Kpoccunrosep. buonornyeckuid cMbICI Mel03a U TIOJIOBOTO
npouecca. Melo3 U ero MecTO B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe pazputue. ['ametorenes y >kuBoTHbIX. [TonoBsie sxene3bl. O0pa3oBaHue
Y pa3BUTHE MOJIOBBIX KJIeTOK. CriepMaToreHe3 u oorenes. CTpoeHHe MOJOBBIX KIETOK.

OmnogoTBOpeHHe W IMOPUOHATIBLHOE Pa3BUTHE >KMBOTHBIX. CrHOCOOBI OMIIOIOTBOPEHUSI:
Hapy)KHOe, BHyTpeHHee. [lapTeHorenes.

WuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHUOIOTHS — HayKa O Pa3BUTHU
opranusMoB. Mopgozcenes — o0Ha uz enasnvix npobaem smopuonoeuu. Konyenyus mopghocernos u
Mmooenu mopgoeenesa. Ctaauu SMOpUOTreHe3a KUBOTHBIX (Ha MpuMepe JATyIkH). [Ipobnenue.
Tunbel npobnenus. /Jemepmunupogantoe u HedepmMuHuposannoe opobuenue. bnacmyna, munsi
onacmyn. Oco6eHHOCTH APOOIEHUsT MIIEKOMUTAIOMUX. 3apOJbIIIEBbIE JIUCTKU (TaCTPYJISALMS).
3akjajKka OpPraHoB W TKaHEW W3 3apOJBIIIEBBIX JHMCTKOB. B3anMmHOe BiIMsSHUE YacTen
pa3BUBAIOIIETOCS 3apo/Ibliia (SMOpHOHATbHAS MHAYKIINS). 3aKJIa/1Ka IUIaHa CTPOCHHUS )KUBOTHOTO
KaK pe3yJIbTaT UepapXUUYeCKUX B3aUMOJEHCTBUI reHoB. BiausHue Ha A MOpHOHATIbHOE pa3BUTHE
pa3InYHbIX (PAKTOPOB OKPYKAIOIIEH CPeIbl.

Poct u pasButue xuBoTHbIX. IlocTamOpuonanbHbIl nepuon. IlpsmMoe u Hempsimoe
pasButHe. Pa3ButHe ¢ MeramMopdo30oM y O€ClO3BOHOYHBIX M IO3BOHOYHBIX IKHBOTHBIX.
buonornueckoe 3HaueHUE NPSAMOrO0 W HENPSIMOTO Pa3sBUTHUA, UX PACHPOCTPAHEHUE B MPUPOJIE.
Tunsel pocta XMBOTHBIX. DaKTOpHl peryisiiMM pocTa KUBOTHBIX M uenoBeka. Cragum
MOCTAMOPHUOHAIIBHOTO DPa3BUTHS y KUBOTHBIX M uejoBeka. [lepuojibl OHTOreHe3a dYelloBeKa.
Crapenue 1 cMepTh Kak OMOJIOTHYECKUE MPOLIECCHI.

Pasmuoxenue u passutue pacrenuil. ['ameroput u cnopodur. Meiio3 B )KHU3HEHHOM LIUKJIE
pactenuii. OOpa3oBanue crop B mpoiiecce Meio3a. 'amerorenes y pactenuii. OriogoTBOpeHue U
pa3BUTHE PACTUTENIBHBIX OPraHW3MOB. J[BOWHOE OIUIOJOTBOPEHHE Yy ILBETKOBBIX PACTCHHM.
OO6pa3zoBaHue 1 pa3BUTHE CEMEHHU.

MexaHu3Mbl PEryJsIUU OHTOT€HEe3a Y PACTEeHUN U )KMBOTHBIX.

JleMoHCTpanun

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

Tabmuubl u cxembl: «BereratuBHoe pa3MHOXeHUe», « THIBI GecrioNoro pa3sMHOKEHUSY,
«Pa3MHOXEHHE XJIaMHJIOMOHAAb», «Pa3MHOXeHHEe HBIVIEHB», «Pa3MHOXEHUE THIPBDY,
«Melio3», «Xpomocomsl», «l'amerorenes», «CTpoeHHME SHIEKIETKM U CIEPMAaTO30UAa»,
«OcHOBHBIE CTaiuu OHTOreHe3ay, «I[Ipsimoe u HenpsMoe pa3BuTHEY, «Pa3BUTHE MaiCKOTO KyKay,



«Pasutne capaHum», «PaszButue mArymku», «/[BOMHOE OIUIOAOTBOPEHUE Yy LBETKOBBIX
pactenuit»y, «CTpoeHHUE CEMSH OJHOIOJBHBIX M JIBYJOJBHBIX PacTEHUI», «KU3HEHHBIN UK
MOPCKOW KanycTbl», «/KU3HEHHBIN [IUKII MXa», < KU3HEHHBIN LUK MANOPOTHUKAY, « KW3HEHHBIN
LUKJI COCHBI».

O6opynoBaHue: CBETOBONH MUKPOCKOI, MUKPOIIpENapaTsl SHIIEKJIETOK U CIIEPMATO30U 0B,
Mozelb «L UK pa3BUTHS JIATYILIKI Y.

JlabopaTtopnass paGora «lI3yueHue CTPOEHMSI TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTnyeckas padora «BrplgBIeHHE NPHU3HAKOB CXOJCTBA 3apOJbILIEH MO3BOHOYHBIX
JKUBOTHBIX.

JlabopaTopnasi pabora «CTpoeHuEe OpraHoB Pa3MHOKEHUS BBICIIUX PACTEHUN».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U U3MEHYNMBOCTH OPraHM3MOB

Hcropus cTaHOBIEHHS M Pa3BUTHS T€HETUKH Kak Hayku. PaboTsl . Mengens, I'. ne @pusa,
T. Moprana. Ponb oTeuecTBeHHBIX yu€HbIX B pa3Butun reHetuku. Padotsl H. K. Koneiiosa, H. 1.
Basunosa, A. H. benosepckoro, I'. /. Kapneuenko, 0. A. ®umumuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHbBIE T€HETUYECKUE MOHATHUSI U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJlIE€IbHBIE
TeHbl, AJbTEPHATUBHbIC IPU3HAKH, JOMUHAHTHBIA W PEUECCUBHBIA IPU3HAK, T'OMO3UIOTA,
TeTepO3UroTa, YMCTast JIMHUS, TUOPUABI, reHOTHN, (QeHotur. OCHOBHBIE METOJbl TC€HETHUKU:
TUOPUAO0IOTHYECKHM, IUTOTOTUYECKHI, MOJIEKYIISIPHO-TE€HETUYECKHI.

JleMoOHCTpaL U

[Toptpetsi: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Koasuos, H. Y. Basuios, A. H.
benozepckwii, I'. 1. Kaprieuenko, 0. A. ®ununuenko, H. B. Tumodeer-PecoBckuii.

Tabmuis! U cxeMbl: «MeTOoIbl TeHETUKIY, «CXEMBbI CKpEIIBaHU.

JlaGopaTopnasi pa6ora «/[po3odmia kak 00bEKT FT€eHETHUYSCKHUX MCCIICAOBAHUI.

Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

Mounorubpuanoe ckpemmupanue. [lepBoiii 3aKkoH MeH e — 3aK0H eTMHO00pa3us THOpUIOB
nepBoro nokojeHus. [IpaBuno nomuaupoBanus. Bropoit 3akoH MeHaenst — 3aKk0H paclilerieHus
npu3HakoB. lluTomornvyeckne OCHOBBI MOHOTHMOPHIHOTO CKpEIIMBaHUS. | 'MIoTe3a YHCTOTHI
ramer.

AHanuzupytoniee  ckpemuBaHue.  [IpoMexyTouHbIi ~ XapakTep  HaclleJJOBAHMUS.
Pacmenienue npu3HakoB MPpY HEMTOJIHOM JOMUHUPOBAHHH.

Jurubpunnoe ckpemuBanue. Tpetuil 3akoH MeHnaens — 3aKkOH HE3aBUCHUMOTO
HACJIeJOBaHUsI MPU3HAKOB. [[uTOIOrNYecKe OCHOBBI AUTHOPUTHOTO CKPEIIMBAHUS.

CueruienHoe HacnenoBanue npuzHakoB. Padoter T. Moprana. CuerieHHOe Hacae10BaHNE
T€HOB, HAapYIICHNE CLEIUIEHNUS MEX1y F'eHaMu. XpOMOCOMHas TEOpHsl HaCJIE€ICTBEHHOCTH.

I'enetnka mosa. XpOMOCOMHBIA MEXAHU3M OIPENENICHUS I0jJa. AyTOCOMBI U IIOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M rereporaMeTHbli moj. ['eHeTudeckas CTPYKTypa IOJOBBIX
xpomocoM. HaciienoBanne Npu3HAaKoB, CIEIUIEHHBIX C ITOJIOM.

I'enotun kak uenoctHas cucrema. [lneforponus — MHOKECTBEHHOE IECHCTBHE TIE€HA.
MHOKECTBEHHBI ajuien3M. B3auMoJelcTBUe HEaUIeNIbHBIX T€HOB. KOMIUIEMEHTapHOCTb.
Onucras. [Tomumepus.

I'eHeTMYECKMIT KOHTPOJb PA3BUTHS pPACTEHUM, JKMBOTHBIX M 4YEJIOBEKa, a TaKxke
(U3HOTIOTHUECKUX TPOIIECCOB, MOBEACHUS M KOTHUTHUBHBIX (YyHKIUN. ['eHeTHUecKne MeXaHU3Mbl
CUMOMOTeHe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO3SIMH — MapasuT» U «XO35UH — MUKPOOHOM.
['eneTnueckue acrekThl KOHTPOJIS M M3MEHEHUS HAcJeICTBEHHON MH(POPMALUU B MOKOJCHUIX
KJIETOK ¥ OPTaHNU3MOB.

JleMoHCTpanun

IToptpetsr: I'. Mennens, T. Mopras.

Tabmuupl u cxemsl: «llepBeiii 1 BTOpoi 3akoHBI Menaens», «Tperuit 3akon Menuens»,
«AHanu3upyollee ckpeuBanuey, «HenonHoe nomunupoBanuey, «CLenaeHHOe Hacae10BaHue



MPHU3HAKOB Y Opo3oduibly, «['eHeTnka nmonay, «Kapuotun yenosekay, «Kapuotun apo30Quib,
«Kapuorun ntunsn», « MHOKECTBEHHBIN aJlienn3M», «B3anMonencTere reHoBy.

Ob6opynoBanue: MOJENb JUIsl JeMOHCTPAIlMKA 3aKOHOB €IWHO00pa3usi THOPHUIOB MEPBOTO
MOKOJIEHUS] U PACLUCIJICHUS MPU3HAKOB, MOJEIb Uil JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HACJIEJI0BAHUS MMPU3HAKOB, MOJIEJNb JUIsl IEMOHCTPALIMK CUEIIJICHHOTO HACIEAOBaHUS MPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/pozodunar.

IIpakTuyeckass padora «3yueHue pe3ylbTaTOB MOHOTHOPUAHOTO CKPELIUBAHUS Y
JIPO30(UITBIY.

IIpakTuyeckas pa6ora «V3ydeHune pe3yabTaTOB JUTUOPUIHOTO CKPEIIUBAHUS Y
JIPO30(UITBIY.

Tema 13. 3aKoHOMepPHOCTH H3MEHYMBOCTH

B3aumopeiictBue reHotuna u cpenbl npu QGopmupoBaHuu ¢eHotumna. M3MeHYHBOCTH
npu3HakoB. KauecTBeHHbIE W  KOJWYECTBEHHbIE MpPHU3HAKU. BuUIbl  HU3MEHUYUBOCTH:
HEHACJICACTBEHHAs U HACJIEICTBECHHAS.

MoaudukanronHas ©3MEHUYUBOCTh. Ponb cpensl B GOpMHPOBAHUU MOIUGPUKAIIIOHHON
u3MeHunBoctu. Hopma peakuuu npusHaka. BapuanuoHHbIN psn ¥ BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHON H3MEHYHUBOCTH.

I'enoTunuueckass u3MeHYMBOCTh. (CBOWCTBA TE€HOTUIIMYECKOW M3MEHUYMBOCTH. Bunbl
TCHOTUITUNYECKONW N3MEHYMBOCTH: KOMOMHATHBHAS, MyTallHOHHASL.

KomOunatuBHass n3MeHYUBOCTh. Meilo3 U MOJ0BOM MpollecC — OCHOBAa KOMOWHATHUBHOM
W3MEHYUBOCTH. POJTh KOMOWHATUBHOM H3MEHYUBOCTH B CO3JAHUH I'€HETHYECKOTO Pa3HO00pa3us
B [Ipe/ieJiax OJIHOTO BHU/IA.

MyTtanmonHasi M3MEHYUBOCTh. Buabl MyTanuii: TeHHBIE, XPOMOCOMHBIE, T€HOMHBIC.
CHoHTaHHbIE W WHAYLUMPOBAHHbIE MYTallUMU. SIAEpHBbIE U LUTOILIA3MATHYECKUE MYTallUH.
ComMaruueckre W MOJOBble MyTauuu. [[pUYMHBI BOSHUKHOBEHHS MyTanuil. MyrareHbl U HX
BJIMSIHUE HA OpPraHU3Mbl. 3AKOHOMEPHOCTHM MYTAlMOHHOTO IpoLecca. 3aKOH FOMOJOTHYECKHX
panoB B HacienctBeHHoW wu3meHunBocTH (H.M. BaBunoB). BHesnepHas W3MEHYMBOCTh H
HACJIEJICTBEHHOCTb.

Onueenemuxa u >NUSEHOMUKA, POJb INULEHEMUYECKUX (QaKmopoe 6 HACIe008aHuu U
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS V) OP2AHUZMOS.

JleMoOHCTpaLun

IToprpetsr: I'. ne @pus, B. Moranucen, H. 1. BaBunos.

Tabmuupl 1 cxembl: «Bunbl u3meHunBOCTHY, «MoOIU(UKAIMOHHAS HN3MEHYHBOCTHY,
«KoMmOnHaTHBHAS H3MEHUYUBOCThY, «Meio3y», «OmnoaoTBopenuey, «I eHernueckue 3a001eBaHus
yenoBeKay, «Buasl myranuiiy.

O6opynoBaHue: XuBble U repOapHbIe SK3EMIULIPHl KOMHATHBIX PACTeHHM, PHUCYHKH
(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlabopaTopnasi padora «McciemoBaHue 3aKOHOMEPHOCTEH  MoAM(UKAIIMOHHOM
M3MEHYUBOCTH. [ToCcTpOoeHME BApUALIMOHHOTO PSAJIa U BAPUAITMOHHON KPUBOM».

IIpakTuyeckas padora «MyTaruu y 1po30Quiibl (Ha TOTOBBIX MUKPOMpENaparax)y.

Tema 14. I'eneTnka yejioBeka

Kapuotun uenoBeka. MexayHapoaHasi MporpaMMa HCCIEIOBaHUS T'€HOMa YeJIOBEKa.
MeToapl U3y4eHHs] TEHETUKH YEeIOBEKa: TeHEATOTHYECKUH, OJM3HEIOBBIN, [IMTOTEHETHICCKUN,
MONYJSALUOHHO-CTATUCTUUECKUHN, MOJIEKYIsipHO-TeHeThnueckuil. COBpEeMEHHOE Ompe/esieHue
TE€HOTHIIA: TIOJITHOTEHOMHOE CEKBEHUPOBAaHKE, TEHOTUITUPOBAHKE, B TOM YHCIIe ¢ momotbio [TL[P-
ananuza. HacnencrBennsie 3a00eBanus yenoBeka. [ eHHbIE B XPOMOCOMHBIE OOJIE3HU YeIIOBEKA.
bonesnn ¢ HacneACTBEHHOW MPEAPACIOIOKEHHOCTRI0. 3HAYEHWE MEIWIIMHCKONW TE€HETUKH B
MPEIOTBPALICHUH M JICUCHUU TeHETHUYECKUX 3a00NieBaHUN YelnoBeka. MeauKo-TeHEeTHYeCcKoe
KOHCYNbTHpOBaHKuEe. CTBOIOBBIC KIETKU. [[OHATHE «T€HETHYECKOTO TPy3a». DTHUYECKUE aCMEeKThI
WCCJICIOBAaHMM B 00JIACTH PEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.



['enernyeckue (HakTOphl MOBBIMICHHOW YYBCTBUTEIHLHOCTH YENIOBEKAa K (PU3UYECKOMY U
XUMHUYECKOMY 3arpsA3HEHUIO OKpY)KawIled cpeabl. ['eHeTnueckas MpeapacrnoaokKeHHOCTh
YeJIOBEKa K MaTOJIOTHSIM.

JdemoHcTpauMu

Tabmumer u cxembl: «Kapuotum denoBekay, «MeToabpl M3YUYCHHs] TCHETUKH YEIOBEKay,
«"eneTnueckue 3a00JI€BaHUS YEITOBEKAY.

IIpakTyeckas padora «CocTaBieHUE U aHAIU3 POAOCIOBHOIN.

Tema 15. Cesiekniusi OpraHu3MoB

JlomecTukanus M cenekuus. 3apoXkIeHUE CEeJIeKIMM U JoMecTukauuu. Yuenue H. U.
Bapunosa o LlenTpax mpoucxoxeHus 1 MHOrooOpas3usi KyJIbTYPHBIX pacTeHuil. Ponb cenexiuu
B CO3/IaHUH COPTOB PACTEHUHN U MOPOJI )KUBOTHBIX. COpT, MOpo/ia, ITaMM. 3aKOH FTOMOJIOTUYECKHUX
psAloB B HaclencTBeHHOW m3MeHunBocTh H. V. BaBunoBa, ero 3HaueHue mJid CENCKIIMOHHOMN
paboTHI.

MeTopl ceeKITMOHHOM paboThl. MICKyCCTBEHHBIN OTOOP: MACCOBBIM W MHAMBUYaTbHBIN.
Oranbl KOMOWHAIIMOHHON ceneknuu. McnplTaHue mpou3BoauTeneil mo motoMctBy. OTOOp MO
TEHOTHUITY C MMOMOIIBIO OIIEHKU ()EHOTUIIa TOTOMCTBA U OTOOP MO TEHOTHUITY C IMTOMOIIBIO aHATH3a
JHK.

HckyccTBEeHHBI MyTareHe3 Kak METOJ] CENeKIHOHHOW paboTbl. PamuanoHHbIl U
XUMHUYECKUM MyTareHe3 KakK MCTOYHUK MyTalluid y KYJIbTYPHBIX (OpPM OpPraHHU3MOB.
Hcnonp30BaHre TeHOMHOTO PeJaKTUPOBAaHUS U MeTO0B pekoMOnHaHTHBIX JIHK ansa nomyyenus
MCXOJIHOTO MaTepHuaa Jijisi CEJICKIUU.

[Tonyuenune monumionnoB. BuHyTpuBuaoBas rulpuauszanus. bIM3KOPOICTBEHHOE
CKpelIuBaHue, uiu MHOpuAuHr. Hepo/icTBeHHOE CKpelMBaHue, Wik ayTopuauar. ['erepo3uc u
ero mnpuuuHbl. Vcmonb3oBanue rerepo3uca B cenekiuu. OtraanéHHas ruOpuaU3aluvs.
[Tpeononenne Oecruiogusl MEXKBHJIOBBIX THOPUAOB. JIOCTHMIKCHHS CENEKIIMM PACTCHUH U
JKUBOTHBIX. «3€1EéHAsl peGoNOYUsLY.

CoxpaHeHHE U M3YYCHHE TC€HETHYECKHUX PECYpCOB KYJIbTYPHBIX PACTCHHH U HX JUKUX
poauyeil s CO37aHus HOBBIX COPTOB M THOPHUIOB CEIbCKOXO3IMCTBEHHBIX KYIbTYp. HM3)yueHue,
coxpameHue u ynpasieHue 2eHemuyecKUMU pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMbICIOBbIX
HCUBOMHBIX 8 YeNAX YIYYULeHUs CYUeCmBYIoWUX U CO30aHUs HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOM Yucie ¢ npUMeHeHUuem COBPEMEHHBIX MeMOo008 HAYUHbIX UCCAe008aNHUL, NePedosblX Uoell U
nepCcneKmuGHbIX MexHoI02UlI.

JleMoOHCTpaL U

[Toptpetsr: H. U. BaBunos, U. B. Muuypun, I'. JI. Kapneuenxo, I1. I1. JIykpsauenxo, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmue! 1 cxembl: «L{eHTpBI MPOUCXOXKICHHUS U MHOT000pa3us KyIbTYPHBIX pacTCHUID,
«3aKOH TOMOJIOTUYECKHX PSJIOB B HACJIECACTBEHHON H3MEHYUBOCTHY», «METOIbI CEIEKIINM,
«Otnanénnas rubpuanzanusy, «MyTareHes3y.

Jlaboparopnasi pa6ora «/3ydeHne COpTOB KyJIbTYPHBIX PACTEHUU M MOPOJ JOMAITHUX
JKUBOTHBIX.

JlabopaTopnasi padora «/3yueHrne METOZI0B CEJIEKITUN PACTCHHI.

IIpakTnyeckas padora «IIpuBuBKa pacTeHUIN.

Ikekypeusi «OCHOBHBIE METOJIBI M JAOCTIKEHUS CENEKIIMN PACTCHHH W JKUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIMIO, TUIEMEHHYIO (hbepMy, COPTOUCIBITATENbHBIN y4acTOK, B TEIUIMYHOE
X035HCTBO, B TaOOPATOPUIO arpOYHUBEPCUTETA WU HAYYHOTO IIEHTPA)».

Tema 16. BuOTeXHOJIOTHA 1 CHHTeTHYECKasi OHO0JI0TUs

OOBEKTHI, HCMOJB3yeMble B OHMOTEXHOJIOTMH, — KJIETOYHBIE M TKAHEBBIE KYJBTYPHI,
MUKpPOOPTaHU3MBI, HUX XapaKTepUCTUKa. TpaaulluoHHas OHOTEXHOJIOTHUS: XJeOomneuyeHue,
MOJIYYeHUE KUCIOMOJIOYHBIX MPOIYKTOB, BUHOAENUE. Mukpoouomornueckuii cuaTe3. OOBEKTHI
MUKpOOHoIornYecKux TexHonoruil. [I[ponsBoacTso Oeinka, aMUHOKUCIOT U BUTAMHHOB.



Cozanue  TEXHOJNOTMM M MHCTPYMEHTOB  LIEJICHANPABICHHOTO  W3MEHEHUs U
KOHCTPYMPOBAHUS T€HOMOB C LIEJIBIO MTOJIyYE€HUsI OPIraHU3MOB U UX KOMIIOHEHTOB, COACPKAIINX
HE BCTPEYAIOIINECs B MPUPOJIe ONOCUHTETUYECKHE TYTH.

Knerounas mHxkeHepus. MeTonbl KyJIbTypbl KJIETOK M TKAHEW PAaCTCHUM M KUBOTHBIX.
Kpunobanku. Comarnueckass rHOpUIM3alus U COMAaTUYECKH sMOpuorenes. lcmomp3oBaHue
raluIOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHbIX anmumen. Hcnonvzoseanue
MOHOKIOHANbHBIX U NONUKIOHATLHBIX anmumen 6 meouyure. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexkoHCTpyKIUs SAHLEKIETOK U KIIOHUPOBaHKUE KUBOTHBIX. METO TpaHCIUIAHTAalUU SIAEP KIETOK.
Texnonocuu  0300po6neHUs,  KyIbMUGUPOBAHUA U  MUKPOKIOHAILHO20 — PA3MHOICEHUS.
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHAs U T'eHHass MHXKeHepus. VICKyCCTBEHHBIN CUHTE3 I'éHa U KOHCTPYHMPOBAaHHUE
pexkomOunanTHbIX JIHK. Cozoanue mparnceennvix opeanuzmos. JIOCTHXKEHUS W TEPCIICKTHUBBI
XpPOMOCOMHOW ¥ TEHHOW HHXXEHEPUH. OKOJOTHYECKHE M JTUYECKHE TPOOIEeMbl TE€HHOU
WHXCHEPUU.

Menumuackue onorexnonorun. [loctrenomHuas mudposas menununa. [TIP-muarnocTuka.
MeTtab010MHBII aHaIU3, FeHOLEHTPUUECKUI aHaIN3 [TPOTeOMa YeJIOBeKa JIJIsl OLIEHKH COCTOSTHHS
€ro 3/10poBbs. Mcronp30BaHNe CTBOJIOBBIX KIIETOK. TaprerHas Tepamnus paka. 3D-Ononnxenepus
JUIs pa3paboTKU (PyHAaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TE€XHOJIOTUH, CO3JaHUs KOMILJIEKCHBIX
TKaHEHl COYeTaHHMEeM TEXHOJIOTUH TPEXMEPHOTO OMONMPHHTHHrA U cKap(OIAMHTA I PEIICHHS
3aJa4 IepCOHAIM3UPOBAHHON MEIULMHBI.

CoznlaHue BEKTOPHBIX BAaKLUUH C LEIbI0 OOecreyeHus: KOMOMHMPOBAHHOM 3alllUThl OT
B030yauteneit OPBU, ycraHoBiieHHe MOJIEKYJISPHBIX MeXaHu3MoB (yHkiuonupoBanus PHK-
COJIep KAINX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMAacHbIe 3a00JIEBaHMSI YEIOBEKA U KUBOTHBIX.

JdeMoHcTpannn

Tabmuubet u  cxembl: «/cnonp30BaHWE  MHUKPOOPTaHM3MOB B IPOMBIILICHHOM
IPOU3BOACTBEY, «KileTouHas nHxeHepusn», «I'eHHas MHKEHEPUsI».

JlaGopaTopnasi pa6ora «l3yueHrne 00bEeKTOB OMOTEXHOIOTHI.

IIpakTyeckas padora «lloayyeHne MOITOYHOKHUCIBIX IPOLYKTOBY.

IKeKkypeust «buoTexHoIorns — BayKHelIas Npou3BOAUTEIbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IPOU3BOJCTBO).

11 KUIIACC

Tema 1. 3apo:xaenne U pasBuTHE IBOJIONMOHHBIX NPeACTaBJICHUH B 0M010rHH

OpomtonmonHas Teopust Y. Jlapeuna. [Ipeanockuiki BOZHUKHOBEHUS JapBUHM3MA. JKU3Hb
Y Hay4dHas JaearenbHocTsh Y. JlapBuHa.

JBuwxkymue cunel 3Boionuu  BuAoB no Y. JlapBuHy (BBICOKas WHTEHCHUBHOCTH
pPasMHOXKEHHs OpPraHU3MOB, HACJIEJACTBEHHAas HM3MEHYUBOCTh, OOppba 3a CylIecTBOBaHHE,
€CTECTBEHHBIN U UCKYCCTBEHHBIA OTOOD).

Odopmiienne cunteTndeckoit Teopun 3omonuu (CTI). HelitpanbHast TeopHst 3BOIOLNH.
CoBpeMeHHas IBOJIIOIIMOHHAs OHoNorus. 3Ha4Ye€HUE SBOJIOIMOHHON Teopuu B (POPMUPOBAHUU
€CTECTBEHHO-HAYYHOW KapTHUHBI MUDA.

JleMoOHCTpaL UK

[Toptpersr: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 2. XK. Cenr-Unep, XK. Krosbe, Y.
Hapsun, C. C. Yerepukos, U. U. IlImaneraysen, k. Xongern, /. K. benses.

Tabmuupl u cxemsbl: «Cucrema xuBoid npupoasl (mo K. JlunHero)», «JlecTHuna >KUBBIX
cymects (1o Jlamapky)», «Mexanusm (HopMUPOBaHHS MPUCTTOCOOTICHUHN Y pAaCTEHUN U dKUBOTHBIX
(mo Jlamapky)», «Kapta-cxema mapuipyta nytemectsus Y. Jlapsunay, «Haxonku Y. lapBunay,
«Dopmbl 60pHOBI 32 cyliecTBoBaHuE», «I[lopoas! ronyoeit», «MHorooOpasue KylIbTypHBIX GOpM
KanycTel», «[loponbl AOMaIIHUX >KUBOTHBIX», «Cxema oOpa3oBaHUS HOBBIX BUIOB (1o Y.



JapBuny)», «Cxema COOTHOLIEHHUS IBWXYUIMX CHUJI 3BOMIOLUN», «OCHOBHBIE IOJIOKEHUS
CUHTETHYECKON TEOPUH IBOJIIOLIHI.

Tema 2. Mukpo3sBoonus 4 eé pe3yabTaThl

[Tomymsiust Kak sJeMeHTapHas eAuHuna 3Bomonuu. CoBpeMEHHbIE METOJbI OLEHKU
TeHETUYECKOT0 pa3Ho00pas3usi U CTPYKTYpPhI MOMYISIIUiA. MI3MeHeHne reHooH1a MOnyIsiiuy Kak
3JIEMEHTApHOE SBOJIIOIIMOHHOE SIBJICHHE. 3aKOH reHeTudeckoro paBHoBecus k. Xapnau, B.
Baitn6epra.

OnemeHTapHble (PaKTOpbl (JIBIXKYIIME CHIIbI) HBOJMIOUMHU. MyTallMOHHBIA Mpolecc.
KomOunaTtuBHast 13MeHYUBOCTb. [[peli¢) reHOB — ciryuyaiiHble HeHaNpaBICHHBIE U3MEHEHHUS YacTOT
ajuteniedt B monyssinusax. D¢GdekT ocHoBatens. Igpgexkm Oymowiiounozo copaviuika. CHudiceHue
2eHemuU4ecKoe0 pasHoobpasus: npuduHel u cieocmsus. Ilposenenue sghgpexma opetigha 2enog 6
bonvuux u manvlx nonynayusx. Murpauun. MW3omsmus  nomynsuuii:  reorpaduueckas
(mpocTpaHcTBEeHHAs ), OMoIOTHYeCKast (PENPOyKTHBHAS).

EctectBeHHblil 0TOOp — Hampamistonuii gaxtop 3Bojtouud. POpMBI €CTECTBEHHOIO
or0opa: IBMXKYIIMN, CTaOWIM3UPYIOIIMKA, pa3pbIBalOINi (qu3pynTuBHBI). [lonoBoit oTOOp.
Bo3HUKHOBEHUE U 3BOJIOIHS COLUATBHOTO MOBEICHUS KUBOTHBIX.

[TprcnocoO0aeHHOCT, OpraHU3MOB KaK pe3yJibTaT MHUKPO3BOJIOLMU. Bo3HHMKHOBEHHE
MPUCTIOCOOIeHMI y opranu3MoB. ApoMopdo3bl u uaroagantauuu. [Ipumeps! npucnocobneHui y
OpraHu3MoB: MOpP(OJOTHUECKUE, (PHUIUOJIOTHYECKHE, OHOXMMHYECKHE, IIOBEICHYECKHUE.
OTHOCUTENBHOCTD MTPUCIIOCOOICHHOCTH OPIaHU3MOB.

Bun, ero kpurepun u cTpykrypa. BupooOpa3zoBaHue Kak pe3yibTaT MUKPOIBOIIOLMUHU.
Wzomsimust — kmroueBoil  akTop BuAooOpazoBanus. Ilytm u cmocoObl BuA00Opa3oBaHUS:
alionaTpuieckoe  (reorpaudeckoe), CHMIATPUYECKOe (PKOIOTUYECKOE), «MTHOBEHHOE)
(monummonau3anus, Ttudpuanzanus). JIuTenbHOCTh SBONIOIMOHHBIX MPOIECCOB.

Mexanus3mbl hopMHUpoBaHMs OMOJIOTHYECKOTO pa3HOOOpa3usl.

Ponp sBomonuoHHOM Ouonoruu B pa3paboTKe HAyYHBIX METOJOB COXpaHEHUs
O6nopazHooOpazus. MUKPOIBOIIONUS W KOIBOJIOLHUS IMAPa3sUTOB M HMX XO035€B. MeXaHU3MBI
dbopMUPOBaHUS YCTOMYMBOCTH K aHTUOMOTHKAM U CTIOCOOBI OOPHOBI € HEM.

JleMoOHCTpaLun

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

Tabmuue! u cxembl: «MyTallMOHHAs U3MEHYUBOCTHY, «[lonmynsuoHHas cTpyKTypa BUia,
«Cxema mposiBieHus 3akoHa Xapau—BaiinOepra», «JIBwKyliue CHIIBI  3BOJIOLHUNY,
«DJKoJornYecKass M30JiALMg TOMyJALMA ceBaHCKON Qopenny», «l'eorpaguueckas H30IALMSL
JMCTBEHHUIIBI CUOMPCKOM M JMCTBEHHULBI Jaypckoi», «llomynsiunoHHble BOJIHBI YHCICHHOCTH
XUITHUKOB M KepTB», «(CxemMa IeHCTBUSI €CTECTBEHHOro oT0opa», «Dopmbel O0psOBI 3a
CYILLIECTBOBAHHEY, «MHIyCcTpHalbHbII MEJTAHU3M», «Kusble HCKOIIaEMBIE»,
«IlokpoBuUTENBCTBEHHAsT OKpacKka >XMBOTHBIX», «lIpemymnpexnaromas okpacka MKUBOTHBIXY,
«Puznonoruueckue agantanun», «I[IprucrnocobIeHHOCTh OPraHu3MOB U €€ OTHOCUTEIHHOCTHY,
«Kpurepun Bunma», «Bunel-nBoitHukn», «CTpykTypa BuJIa B IpHpoae», «CrnocoOsl
BupooOpa3oBanus», «l'eorpaduueckoe BUmoOOpazoBaHMe TPEX  BUAOB  JIAHABILEH,
«DKOJIOTHYECKOE BUA000pa3oBaHuEe BUIOB cUHUL, «llomummouasl pactenuit», «KamyctHo-
peleuHblii THOpUI.

O6opynoBanue: repOapuy pacTeHUH, KOJJIEKIIMM HACEKOMBIX, yyuena NTULl U 3Bepeil ¢
OpUMEpaMHu Pa3IMYHbIX MPHUCIIOCOOIEHHM, yydyena NTHUIl ¥ 3Bepeil pa3HbIX BHJOB, repOapuu
pacTeHui OJIM3KUX BUJIOB, 00PA30BABIINUXCS PA3TUIHBIMH CTIOCOOaMHU.

JlaGopaTopHas paGora «BrIsgBIeHIEe H3MEHUYUBOCTH y 0COO€H OJJHOTO BHIa».

Jladoparopnasi paGora «lIpucrnocobieHuss OpPraHU3MOB W WX OTHOCHUTEJIbHAs
[EIeCO00PA3HOCTHY.

Jladoparopnasi padora «CpaBHeHHE BUIOB IO MOP(HOIOTHIECKOMY KPUTEPHIOY.

Tema 3. Makpo3Bo/onusi M €€ pe3yJbTaThl



MeTtobl u3ydeHust MakpolsBostolMy. [laneonTonornyeckue MeEToAbl M3y4EHUS SBOIOLUH.
ITepexonnbie GopMbl U PUIIOTEHETUYECKHE PSIJIbI OPTAHU3MOB.

Buoreorpadpuyeckne ™meronasl uszydeHus osBomonud. CpaBHenue ¢uopbl U (payHbI
MaTEepHKOB U OCTpOoBOB. buoreorpapuyeckue obnactu 3emian. BUabl-3HIEMUKH U PETUKTHIL.

OMOPHOJIOTHYECKUE U CPABHHUTEIBHO-MOP(OIOTHYECKHE METOIbI M3YyYCHHS! SBOJIOIUH.
I'eHeTMYeCKHME MEXAHU3MBI 3BOJIOLMU OHTOTCHE3a U IOSIBICHHS JBOJIOLMOHHBIX HOBILECTB.
["'oMosiornyHble ¥ aHAJIOIMUYHbIE OpraHbl. PyauMeHTapHble Opranbl U aTaBU3Mbl. MOJEKYISpPHO-
reHeTU4ecKue, OMOXMMUYECKMEe M  MaTeMaTU4eCKUe METOJbl  HM3YyYeHHs]  HBOJIOLUH.
["omonornynsie reHsl. COBpEMEHHBIE METOBI IIOCTPOCHUS (PHIIOTEHETUYECKUX JIEPEBbEB.

XPOMOCOMHBIE MyTallui U SBOJIIOLIMS TEHOMOB.

OO0mue 3akoHOMepHOCTH (TpaBwWiia) dBOMOUMU. [lpunyun  cmeHvl  QYHKYuULL.
HeobGpaTumocTs 3BooUH. AantuBHas paauanus. HepaBHOMEpHOCTb TEMIIOB 3BOIIOLHH.

JleMoOHCTpanuu

[Toptpetsi: K. M. bap, A. O. KoBanieBckuii, @. Mroep, J. ['ekkensb.

Tabmuiel 1 cxeMbl: «OUIOTCHETUYSCKUH PSJT JIOMIATN», «APXEONTEPUKC, «3BEPO3yObIe
auepsl», «Cterouedans», «Punnodurer», «CeMeHHble MAanopoTHUKNY, «buoreorpapuyeckue
30HBI 3emun», «Jllpelid koHTHHEHTOBY», «PemukTe», «HawampHble cTaguu 3MOPHOHATBHOTO
pa3BUTHS O3BOHOYHBIX JKUBOTHBIX», «[ 'OMOJIOTMYHBIE U aHAJIOTUYHBIE OPTraHbl», «PyIUMEHThI,
«ATaBU3MBIY, «XPOMOCOMHBIE HAOOpHI 4YeJIOBEKa M MIMMIIaH3e», «lJIaBHbIC HampaBIICHUS
3BOJIIOLIUMY, «OO01I1e 3aKOHOMEPHOCTH HBOJIFOLIHI.

OOGopynoBaHue: KOJUICKIIMU, TepOapuu, MYJSDKA HMCKOMAEMBIX OCTaTKOB OpPraHU3MOB,
MYJISKM TOMOJIOTHYHBIX, QHAJIOTMYHBIX, PYAMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJIJICKLIUU
HACEKOMBbIX.

Tema 4. IIpoucxoxkaeHue U pa3BUTHE KU3HU Ha 3emie

HayuHble rumorte3bl NpOMCXOXKIEHUS JKU3HU Ha 3emie. AOWOreHe3 U IaHCIEpMHUS.
JloHay4Hble NpEeACTaBICHUS O 3apOKJICHUM JKU3HU (KpeauuoHu3M). ['Mmoresa MOCTOSHHOTO
camo3apo>KJIeHUs )KU3HU U e€ onpoBep:keHue onsitaMu @. Penu, JI. Cnannanuanu, JI. IMactepa.
[TponcxosxaeHune >Ku3Hu U aCTPOOUOJIOTHSL.

OcHoBHBbIE ATanbl HEOpraHUUecKo# »Boonuu. [InanerapHas (reosioruyeckas) BOJIIOLMSL.
XuMHUecKasi 3BOJIONMS. AOHOreHHBIH CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPraHUYECKHUX.
Omnpit C. Muinepa u I'. FOpu. OGpa3zoBanue nmoimmMmepoB u3 MoHoMepoB. KoaliepBaTHas runoresa
A. U. Onapuna, runote3a nepBuyHoro OynboHa J[x. XonneiiHa, reHernyeckas runoresa I
Ménnepa. Pubosumsl (T. Yek) u runoresa «mupa PHK» V. I'mnbepra. @opmupoBanue MeMOpaH
Y BO3HUKHOBEHUE MPOTOKJIETKH.

Uctopuss 3emnu u wmeroabl €€ wu3ydeHus. lckomaeMble OpraHMYECKHE OCTaTKH.
['eoxpononorust u e€ Meroasl. OTHOcUTENnbHass M aOCOJIOTHAsT  T€OXPOHOJOTHSL.
['eoxpoHoOrMUecKast mKasa: 30Hbl, 3pbl, IEPUObI, FTTOXH.

HauvanpHble 3Tanbl opraHnyeckoi sBosronud. llosBiieHne W 3BOMIONMS MEPBBIX KIETOK.
Opomtonuss Merabonu3zMa. Bo3HukHOBeHHEe mepBbIX sKocucTeM. CoBpeMEHHbIE MUKpPOOHbIE
OMOIUIEHKM Kak aHajor MepBbIX Ha 3emse coobmectB. Crpomaronutsl. Ilpokapuorsl u
9YKapUOTHI.

[TpoucxoxaeHue SykapuoT (CUMOMOTeHe3). DBONIOIMOHHOE MPOUCXOXKIACHHE BHUPYCOB.
[IpoucxoxaeHne MHOTOKJIETOUYHBIX  OpPraHU3MOB. BO3HHKHOBEHHWE OCHOBHBIX  TPYHI
MHOTOKJIETOYHBIX OpPTraHU3MOB.

OcHoBHBIE 3Tambl HBOJIIOLMU BbICIIUX pacTeHUid. OCHOBHbIE apoMOp(O3bl pacTEHHIA.
Boixon pactenuii Ha cymry. [losiBiieHne cIOpOBBIX pacTeHUH 1 3aBOeBaHKe UMU cyllid. CeMEHHbIE
pactenus. [IponcxoxaeHne NBETKOBBIX PACTEHUM.

OcCHOBHBIE 3Tamlbl 3BOJIONMU KUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl >KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX TUIOB. [lepBbie X0opaoBbIE
XKHUBOTHBIE. J)KH3Hb B BOJie. DBOJIOIMS MMO3BOHOYHBIX. [IponcxoxaeHre ampuOuii 1 penTuiIvii.



[TponcxoxxaeHne MIEKONMUTAIOMUX W OTHL. [IpuHImMN kiodyeBoro apomopgosza. OcBoeHue
0eCr03BOHOYHBIMH U TO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

PazButue xu3nu Ha 3emiie Mo 3paM U Mepuoaam: apxeu, mpoTepo30i, Maaeo30il, ME3030H,
KaiiH03011. O011as XapakTeprUCTUKa KJIMMaTa ¥ reojJoruueckux npoieccon. [losBiaeHue u paciuser
XapaKTEPHBIX OPraHU3MOB. YTJIe0Opa3oBaHUE: €ro YCIOBHS W BIMSHHE HA Ta30BbI COCTaB
aTMochepBhl.

MaccoBble BBIMUpaHMsI — DKOJIOTMUECKUE KpU3HCHI Ipouuioro. IlpuunHbl u ciencrsus
MacCOBBbIX BhIMHpaHH. COBPEMEHHBIN IKOJIOTHYECKUN KpHU3HUC, ero ocoOeHHocTH. [Ipobaema
coxpaHeHHs OMopa3Hoo0pas3us Ha 3emiie.

CoBpemeHHas cucTemMa opranudyeckoro mupa. [IpuHuunel kiaccuukanuu OpraHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPTaHU3MOB.

JdemMoHcTpauMu

[Toptpersr: ®@. Pean, JI. Cnannanuanu, JI. [Tacrep, . . Meunukos, A. Y. Onapun, Jx.
Xonpgenn, I'. Mémnep, C. Mumnep, I'. FOpu.

Tabmuner u cxembl: «Cxema ombita @. Peqny», «Cxema ombita JI. [TacTepa mo u3yueHUIo
caMo03apoXJieHUs ku3Hm», «Cxema ombita C. Mumepa, I'. FOpu», «3Ttanbl HeopraHnyecKkou
sBoIOLIMNY, «['eoxpoHoyoruueckas mkana», «HadanpHbple 3Tanbl OpraHUYECKOW SBOJIIOLMMY,
«Cxema 00pa3oBaHUs DYKapUOT MyTEM cuMOHoreHe3ay, «Crucrema skuBoi npupoab», «CTpoeHue
BUpyca», «Apomopdo3sl pacteHmity, «PuHHOMUTHY, «OIHOKICTOYHBIE BOJOPOCIHY,
«MHoTrOKIeTOUHBIe BOoAOpociny, «Mxu», «llanoporHuku», «l'0J0ceMeHHBbIE paCTCHHS,
«Opranbl 1IBETKOBBIX pacTeHHil», «(CxeMa pa3BUTUS >KUBOTHOTO MHpPa», «ApoMopdo3bl
KUBOTHBIX», «lIpocteitmuey, «KumeuHononoctusie», «llmockue yepBu», «UineHHCTOHOTHEY,
«Pw10BI», «3eMHOBOAHBIEY, «lIpecmbikatomuecs», «lItutby, «Mnekonurawomue», «Pa3Butue
JKU3HU B apXxeuckou spew, «Pa3BUTHe KH3HU B IPOTEPO30MCKOM 3pe», «Pa3BuThEe XKU3HU B
IIaJIC030MCKOM dpe», «Pa3BUTHE KU3HU B ME3030MCKOM 3pe», «Pa3BuTHe )KU3HU B KaHHO30MCKOU
ape», «CoBpeMeHHas CHCTEMa OPTaHUYECKOTO MUPa.

OOGopynoBanue: TepOapul pacTEHUW pPa3TUYHBIX OTIEIOB, KOJJICKIIMH HACEKOMBIX,
BJIQXKHBIE MpernapaThl >XKHUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIMM HUTJIOKOXKHUX, CKEIEThI
MIO3BOHOYHBIX JKMBOTHBIX, 4Yydeja NTHUIl U 3BEPEH, KOJUIEKIMH OKaMEHEJIOCTEH, IOJIEe3HBIX
MCKOIIAEMBbIX, MYJISIKH OPraHUYECKUX OCTAaTKOB OPTaHU3MOB.

BupryanbHaa snaGopatopHasi padora «MonenupoBanue onbiToB Muniepa—tOpu mo
U3y4EHHIO Aa0MOT€HHOT0 CHHTE3a OPraHWYEeCKUX COeIMHEHHU B IEPBUYHOM atMochepe».

Jladoparopnasi pabora «/3ydyeHne M ONMUCAaHWE HCKOIMAEMBIX OCTATKOB JIPEBHUX
OpPTaHU3MOBY.

IIpakTuyeckas padora «3ydeHre ocoOEHHOCTEN CTPOEHUS paCTEHUI Pa3HbIX OTAEIOB.

IIpakTuyeckas padora «/3yueHue 0cOOEHHOCTEH CTPOEHUS TO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxaeHue 4e10BeKa — aHTPONOreHe3

Pa3paens! u 3agaun anTponosoruu. MeToasl aHTPOIIOJIOTUH.

CraHOBJIEHHE TIPEACTaBICHUI O MPOMCXOKICHUM YeJIOBeKa. Pelnruo3Hble BO33pEHUS.
CoBpeMeHHbIE HAYYHBIE TEOPHH.

CxonctBo  yenoBeka ¢ JKMBOTHBIMHM. (CHcTeMaTHUecKoe TIOJOXKEHUE YeJIOBeKa.
CBuzeTenbcTBa CXOJACTBA YENOBEKA C JKMBOTHBIMH: CpPaBHHUTEIHHO-MOpP(]OIOTHUecKHe,
IMOpHOTOTHYECKHE, (U3HOIOTO-OMOXUMUYECKHE, TOoBeAeHUeckre. OTIUYus dYeloBeKa OT
JKUBOTHBIX. [IpsIMOX0K/I€HHE M KOMIUIEKC CBS3aHHBIX C HUM NPHU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3Ta U BTOPO CUTHAJIHON CUCTEMBI.

JBmxynue cuitbl ((hakTOphl) aHTPOIIOTeHe3a: OHoIornYecKue, couuanbabie. COOTHOLICHHE
OMOJIOTHYECKUX U COIMATBHBIX ()aKTOPOB B aHTPOIIOTCHE3E.

OcHOBHBIE CTaJMM aHTpoOIIOreHe3a. PaHHMe yernoBekooOpazHble 00e3bsHBI (IIPOKOHCYIbI) U
paHHME TOHTHbI — OOIIMe MPEIKH YeI0BEKOOOpa3HbIX 00€3bsiH U JI0Jei. ABCTPalIONUTEKH —
JBYHOTHE NpeAKu JroAci. YenoBek yMmenblid, NepBble M3TOTOBIEHUS Opyaui Tpyaa. Yemosek
NPSIMOXOJIALINIM 1 TepBbIN BBIXOJ JtoJel 3a mpeaensl Adpuku. Yenoek reienboeprekuii —



o0mIuii mpeaoK HeaHepTaIbCKOTO YeI0BEKa M YeIoBeKa pa3yMHOro. YenoBeK HeaHepTaabCKUi
Kak BHUJ JIIOJICA XOJIOJHOTO KiauMara. YeaoBeK pa3yMHbIH COBPEMEHHOIO THIA, AEHUCOBCKHUIA
YeJI0OBEK, OCBOCHUE KOHTUHEHTOB 3a mnpezenamu Adpuku. [laneoreHeTrka 1 majaeoreHoOMHKa.

DBOJIOIUS COBPEMEHHOTO uesioBeka. EcTecTBeHHBIN OTOOpP B MOMYNALMSIX YEIOBEKa.
MyTanuoHHbIi npouecc U noauMopdusm. TlonyasroHHbIe BONHBI, Apeiid) reHOB, MUTPALUs U
«a(dexT ocHOBaTENA» B MOMYISALUAX COBPEMEHHOT'O YETIOBEKA.

Uenoseueckue packl. [lonarue o pace. bosbiine pacwl: eBporneouHasi (€Bpasuiickas),
aBCTPAJIO-HErpOMIHAsA (PKBaTOpHAJIbHAs), MOHIOJIOMIHAsA (a3MaTcKo-aMepHuKaHcKas). Bpems u
IyTH pACCENEHUs 4YeJoBeKa M0 IulaHere. EauHCTBO yenoBeueckux pac. Hayunas
HECOCTOSITENIbHOCTh pacu3Ma. [IpucrnocobieHHOCTD YenoBeKa K pa3HbIM YCIOBHSIM OKpY>KaroLIei
cpensl. Bamsinue reorpaduueckoit cpeapl u Apeida reHoB Ha MOPQOJIOTHIO U (DU3HOIIOTHIO
YeJ0BeKa.

MexXIUCUUIIMHAPHBIE METOAbl B (U3HUYECKON (OMOJOTMYECKOW) aHTPOIIOIOTHH.
OBOJIIOIIMOHHAST ~ AHTPOINOJIOTM M MAaJCOAHTPONOJIOTHS  YEJIOBEUECKHX  MOMYJISLUM.
buocoumaneHple  HcclienOBaHUSA ~— OPUPOJBI  4YenoBeka.  MccnenoBaHwe — KOIBOIIOLIMHU
OHOJOTUYECKOT0 U COLUATBHOTO B YETIOBEKE.

JleMoOHCTpaL U

[Toptpetsr: Y. HapBun, JI. Jluku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmuer w  cxembl: «MeTOasl  aHTPOMOJIOTUMY», «[ OJIOBHOW MO3r  YeJIOBEKay,
«UYenoBexkooOpa3Hbie 00€3bsiHBDY, «CKeNeT 4elloBeKa U CKeNeT IIMMIIaH3e», «PymumMeHTsl u
aTaBU3MBbI», «JIBWKyIIME CHJIBI aAHTPOIOreHE3a», «IBOJIOIMOHHOE JIPEBO UEJIOBEKAY,
«ABcTpasionurek», «HenoBek ymenbiii», «HenoBek npaMoxoasauuiny, «JleHUCOBCKUM 4eI0BEK»
«Heanpaepraneup», «KpomanboHIb, «lIpeaku dyenoBeka», «ITallbl BOJIOIUH UYETOBEKAY,
«Packp1 uenoBekar.

OO6opynoBaHue: MYJISDKH OKaMEHEJIOCTeH, MPEeMETOB MaTepUaIbHON KYJIbTYPhl MPEIKOB
4enoBeKa, penpoaykuuu (pororpadum) KapTHH ¢ MUDOITOTHUSCKUMU 1 OUOTIEHCKUMU CIOKETaMu
MIPOUCXOXKICHHS YeJIOBeKa, (pororpaduu HAXOJOK HMCKOMAEMBIX OCTATKOB YEJIOBEKa, CKEJET
YeJI0BEeKa, MOJIENIb Yeperna YeloBeKa W uepena IIMMIIaH3€, MOJENb KUCTH YelIOBEKa U KUCTU
HIMMIIaH3€, MOJIENIA TOPCa NIPEAKOB YETIOBEKA.

JlabopaTopnasi paGora «lI3ydyeHue ocoOeHHOCTEH CTpPOEHHUS CKeJeTa ueloBeKa,
CBSI3aHHBIX C MPSMOXOXKICHUEM).

IIpakTuyeckas padora «/I3yueHue 3KONOrHYeCKUX afanTaluil 4eI0BEKay.

Tema 6. Dxos10rusi — HayKa 0 B3aMMOOTHOLIEHUSIX OPraHU3MOB M HAIOPTaHNU3MEHHBIX
CHCTEM C OKpY KaloLen cpenou

3apoxaeHue U pasBuTtHe dKojoruu B Tpymax A. ['ymOGompara, K. @. Pymee, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaun skonoruu. Csi3b
HKOJIOTHU C APYTUMH HayKaMH.

Metoasl skonoruu. [ToneBbie HaOmOAEHUSA. DKCIEPUMEHTHI B DKOJIOTUU: MPHUPOJIHBIE U
naboparopHble. MoaenupoBaHyue B 3KOJOTUH. MOHUTOPUHT OKpY’KalOLEH CpeJibl: JIOKaIbHBIMH,
PETHOHANBHBIN U TI100aMbHBIN.

3HavYeHHE HSKOJOTMYECKUX 3HAHUU JJIA YeJNOBEeKa. DKOJOTHYECKOE MHUPOBO33PEHUE KaK
OCHOBa CBf3€H YeloBeuecTBa € MNpupoaoi. POpMHUpPOBAHHUE SKOJOTUYECKOW KYIbTYpbl M
AKOJIOTMYECKOW TPAMOTHOCTH HACEJICHUS.

JleMoHCTpanun

[Toptpetsr: A. I'ymbonbar, K. ®@. Pynse, H. A. Ceseprios, 3. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmumpl u cxembl: «Pa3zmensl skogorun», «MeTonbl dKoaorun», «CxeMa MOHHTOpPUHTA
OKPY’KaIOIIEeH Cpeabl».

Jladoparopnasi padora «/3yueHrne METOZ0B SKOJIOTHYECKUX HUCCICTOBAHUIY.

Tema 7. Opranusmsl U cpeaa OOMTAHUSA



Okonoruyeckne (akTopel M 3aKOHOMEpPHOCTH uX JeicrtBus. Knaccupukanums
JKOJIOTUYECKHX  (pakTOpoB:  aOmMOTHYECKHe, OwoThueckwe, aHTpomoreHHeie.  OOmue
3aKOHOMEPHOCTH JIeHCTBUS 3KoJornueckux pakropos. [lpasuno munnmyma (K. lnpenrens, 1O.
JIn6ux). TonepaHTHOCTh. DBPUOMOHTHBIC U CTEHOOUOHTHBIC OPTAaHU3MBI.

Abuotnueckue akropbl. CBET Kak dKonorndeckuid paxrtop. JelcTBre pa3HbIX Y4acTKOB
COJIHEYHOT'O CIIEKTpa HAa OPraHU3Mbl. ODKOJOTMYECKHE TpYNIbl PACTEHUW M JKUBOTHBIX [0
OTHOILLIEHHUIO K cBeTy. CUrHasbHas pojib cBeTa. @oTonepuoiu3m.

Temnepatypa kak skojorudeckuit ¢akrop. [leiicTBue TemmepaTypbl Ha OpraHU3MBI.
[TolKuIOTEpMHBIE U TOMONOTEPMHBIE OPIaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxxnocts kak skonoruueckuil ¢akrop. [Ipucnocobnenus pacTreHuid K MOAEPKaHUIO
BojHOro Oamanca. Kiaccudukamms pacteHuid TO OTHOIIEHHIO K Boje. llpucnocoOnenus
JKUBOTHBIX K N3MEHEHHIO BOJIHOTO PEXHUMa.

Cpenpl oOMTaHMS OPraHU3MOB: BOJHAs, HA3€MHO-BO3JAYIIHAs, MOYBCHHAs, TIyOWHHAs
MOJMOYBEHHAs, BHYTpHUOpPraHu3MeHHas. DU3MKO-XUMHUYECKHE OCOOCHHOCTH Cpell OOMTaHus
opranu3MoB. [Ipucrnocobiaenns opranu3MoB K )KU3HU B pa3HBIX cpeiax.

buonornueckue putmbl. BHeniHue u BHyTpeHHHE pUTMBL. CyTOUHBIE U TOJAMYHBIE PUTMBI.
[Tprcnioco01eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBHUH KU3HHU.

Kuznennsie ¢opmbl opranuzmoB. [lonstue o >xusHeHHOU (opme. KuzHeHnHsie Gopmbl
pacTeHMii: JepeBbs, KYCTapHUKH, KYCTapHUUYKH, MHOIOJETHHME TpaBbl, OJHOJIETHUE TPAaBHI.
Kuznennole (QOpPMBI KUBOTHBIX: THUAPOOMOHTHI, T€OOMOHTHI, a’poOUOHTHL. (coOeHHOCTH
CTpOEHUS 1 00pa3a KU3HU.

buotnueckue  Qaxtopel. Buabl OMOTHYECKMX  B3aUMOJICHCTBUIN:  KOHKYpPEHLHS,
XHUIIHUYECTBO, CUMOMO03 1 ero ¢opmel. [lapasutusm, koomnepamnus, MyTyaau3M, KOMMEHCAIN3M
(KBapTUpaHTCTBO, HaxyieOHM4YecTBO). Herpoduyeckne  B3auMMOIEHUCTBHS  (TONMUYECKHUE,
dopudeckue, dadbpuyeckue). 3HAYCHHE OMOTHUYCCKHX B3aUMOJCHCTBUU JUIS CYIICCTBOBAHHUS
OpraHu3MoB B cpesie ooutanus. [IpuHIUTT KOHKYPEHTHOTO UCKIIFOUEHUSI.

JleMoOHCTpaL U

Tabmuiel 1 cxeMbl: «JKonoruueckue GakTopbl», «CBETOBOW CHEKTPY», «IKOJIOTHUECKUE
IPYIIbI )KUBOTHBIX IO OTHOILEHUIO K CBETY», «TeMI0KpOBHBIE )KUBOTHBIEY, «XO0JIOJHOKPOBHbBIE
KHUBOTHBIE», «Du3HONOrHYecKre aJanTaluu XHUBOTHBIX», «Cpenbl OOUTaHUS OpPraHU3MOBY,
«buonoruyeckue put™Mel», «KnusHenHslie Gpopmbl pacTeHuit», « KuzHeHHble GOPMBI )KUBOTHBIXY,
«OKOCHCTEMA IUPOKOIMCTBEHHOIO JiEca», «IDKOCUCTEMa XBOMHOrO Jiecay, «llemu nurtanus»,
«XuHuvectBoy, «Ilapasutuzmy», «Konkypenuus», «Cumonosy», «KommeHcanuzmy».

Ob6opynoBanue: repOapuu pacTeHUH U HKUBOTHBIX, MPHUCIIOCOOJIEHHBIX K BIMSHUIO
pPa3IUYHBIX  DKOJOTHYECKUX  (PaKTOpPOB, TepOapuu  CBETOJNIOOMBBIX, TEHENIOOUBBIX H
TEHEBBIHOCIMBBIX PACTEHHH, CBETONIOOMBBIE, TEHETIOOUBBIE M TEHEBBIHOCIUBBIE KOMHATHBIE
pacTeHusi, rep0apuu U KOJUIEKIIMU TETIOM00UBBIX, 3SMMOCTOMKHIX, MOPO30yCTONYNBBIX pacTEHU,
yyderga MNTUI W 3Beped, repOapuu pacTeHWi, OTHOCSIIUXCA K TUrpopuTam, Kcepodutam,
Me30(¢uTaM, KOMHAaTHbIE pPAaCTEHUS JTaHHBIX TPYII, KOJUIEKIIMH KUBOTHBIX, OOMTAIOIINX B Pa3HbIX
cpedax, TrepbapuM M KOJUIEKLMM pAcTeHUWH M JKUBOTHBIX, OOJajaroluX 4YepTaMu
MPUCTIOCOOTIEHHOCTH K CE30HHBIM HM3MEHEHUSIM YCIOBUU JKHU3HHM, TepOapuu U KOJUJIEKUUU
pacTeHUH M KUBOTHBIX PA3TUYHBIX KU3HEHHBIX (POPM, KOJUIEKLIMU KUBOTHBIX, YIaCTBYIOIIUX B
pa3IMYHbIX OMOTUYECKUX B3aMMOICHCTBUSIX.

JlaGopaTopHas pa6ora «BrisgBieHHe TPUCTIOCOOICHUN OPTaHU3MOB K BIIUSTHUIO CBETa.

Jladoparopnasi paGora «BbIssBICHHE TMPHUCITOCOOJICHUNH OPraHU3MOB K  BIIMSIHHUIO
TEMIIEPATYPBI».

Jladboparopnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTCHHH W3 Pa3HBIX MECT
oOUTaHUSDY.

Tema 8. Jko0J10rus1 BUAOB M NOMYJIS M

DKOJIOrHYecKHe XapaKTepUCTUKU momyisiuuu. [lomyssiius kak Ouojoruyeckas cucreMa.
Pons HeomgHopomHOCTH cpenpl, puznueckux OapbepoB W OCOOCHHOCTEW OMOJIOTHH BHUAOB B



(dbopMUPOBAHUU TPOCTPAHCTBEHHOU CTPYKTYpHI Tomysiiuid. OCHOBHBIE TIOKA3aTENN TOMYJISIIHN:
YHUCIIEHHOCTb, IJIOTHOCTb, BO3pAacTHAas U TOJOBas CTPYKTYpa, POXKAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPAIIUS.

Dkojnoruyeckas CTpykTypa mnomynsuud. OueHKa YHCIEHHOCTH mnomymsiiuu. J[uHamuka
MOMYJISIUMU U €€ peryisiuusa. buoTnueckuii moTeHuran nonyysiquu. MoaennpoBaHue TMHAMUKA
nomynsiiuu. KpuBble pocta YuCIeHHOCTH momynsiuuu. KpuBble BbDKMBaHMs. Peryssmus
YUCICHHOCTA TOMYJNISALUNA: POJh (PAKTOPOB, 3aBUCSINUX M HE 3aBUCAIIMX OT IUIOTHOCTH.
DKoJioru4eckue crparerud BunoB (I- u K-ctparerun).

[Tonsatue 00 »HKoJMOrMYecKo Huie BUAa. Mecroobutanue. MHOroMepHas MOAEIb
skosornueckor Humm Jx.M. Xaruuncona. Pa3zmepsl skonorndeckoil Hum. [loreHuunanbaas u
peann30BaHHAas HUILIU.

Bun xak cucrema momynsuuid. Apeanbl BUAOB. Buabl U uX KU3HEHHBIE CTpPATETHUU.
DKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEEHUS U MUTpAlUil JKUBOTHBIX. buoiornyeckue WHBA3UU
Yy>KEPOJIHBIX BUIOB.

JdeMoHcTpannn

IToptper: Ix. . XaTuynuHCOH.

Tabmuiel 1 cxeMbl: «DKOJIOTHUECKUE XapaKTePUCTUKU Monyasuny, «lIpoctpancTBennas
CTPYKTypa mnonyiasuuu», «Bo3pacTHpie mnupaMuibsl MOOMyJSIuu», «CKOPOCTb 3aceieHUs
MOBEPXHOCTU 3€MIIM Pa3IMYHbIMH OpraHu3Mamuy», «Mojenb skonoruueckoi Humu Jx. U.
XaT4MHCOHAY.

O6opynoBanue: repOapuu paCTeHUA, KOJIEKIUN KUBOTHBIX.

Jladoparopnas padora «[IpucnocoOieHust CeMsH paCTEHUN K PACCETICHUIOY.

TeMa 9. DKo0JI0THA CO00MIECTB. IKOJOTHIECKHE CHCTEMBI.

CoobmecTBa opraHu3MoB. buoreHo3 u ero cTpykrypa. CBsi3u MeXIy OpraHU3MamH B
OHOLIEHO3E.

OxocuctemMa Kak OTKpbiTas cucrema (A. JIk. Tencnam). DyHKUHOHAIBHBIE OJIOKH
OpPraHU3MOB B JKOCHUCTEME: MHPOAYLEHTHI, KOHCYMEHTBI, peayleHThl. Tpoduueckue ypOBHHU.
Tpodudeckue nenu U cetu. AGuoTndeckue OOk 3KocucTeM. [10YBBI M WIIBI B 9KOCHCTEMaX.
KpyroBopor BeliecTB U MOTOK SHEPTUH B 3KOCUCTEME.

OcHOBHBIE TTOKa3aTeJIN YKOCUCTEMBI. buomacca u mpoayKius. DKOJIOTHIECKUE TTHPAMUIBI
qricen, OMoMacchl U SHEPTUU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKlleccuu. [lepBHUHbIE W BTOPUYHBIE CYKIIECCUM M HX
NPUYMHBL. AHTpONOreHHblEe BO3JCHCTBUS Ha cykneccuu. KimmakcHoe cooOuiecTso.
buopasHoobpasue u moaHOTa KPYroBOPOTa BEIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.

[TpuponHble 3KOCUCTEMBI. JKOCUCmeMbl 03€p U peK. DKocucmemvl Mopeu U OKeaHos.
DKrocucmemvl myHop, i1ecos, cmenetl, Ny CmvlHb.

AHTpPOTIOTEHHBIE  DKOCUCTEMBI. ATpodkocucTemMa. ArporeHo3. Pazmuums  wmexmy
AQHTPOIIOTE€HHBIMH U MIPUPOIHBIMU SKOCUCTEMAMH.

VYpboskocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTteM. ['opojckas ¢iopa u dayHa.
CunaHTpomnuzanus ropojckoi ¢ayHbl. buomornueckoe #  XO3SHCTBEHHOE 3HAUCHUE
arpo’KOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (HOPMHUPOBAHMSI OCHOBHBIX B3aUMOJICHCTBUI OPraHNU3MOB B DKOCHCTEMAX.
Ponv xackaonozo sghghexma u 6udos-s0ugpuxamopos (knrouesvlx 6u008) 6 GYHKYUOHUPOBAHUU
axocucmem. IlepeHOC 3HEPruu U BEIIECTB MEXKAY CMEXKHBIMU SKOCHUCTEMAMH. Y CTOMYMBOCTH
OPTraHW3MOB, TIOMYJSIIAA W DKOCHUCTEM B YCIOBHSIX €CTECTBEHHBIX W aHTPOIOTEHHBIX
BO3JCHCTBUM.

Mexanuzmvl  6030eticmeusi  3a2pA3HEHUll  pA3HBIX MUNO8 HA  CYOOP2AHUBMEHHOM,
OpP2aHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOIOSUHECKO20



HOPMUPOBAHUSI AHMPONO2EHHO20 B030eticmeusi. MeToIoIOTUs MOHUTOPUHIA €CTECTBEHHBIX U
AHTPOIOTE€HHBIX SKOCHUCTEM.

JleMoOHCTpaL U

[Toptpert: A. Ix. Tencnu.

Tabmuubt u cxemsl: «CTpykTypa OMOLIEHO3a», « DKOCHCTEMA HIMPOKOIUCTBEHHOTO JIecay,
«JKocucreMa XBOMHOro Jseca», «OyHKIMOHAIbHBIE TPYNIBI OPraHU3MOB B 3KOCHCTEMEY,
«KpyroBopor BemectB B 9KocucrteMe», «llenmn mwuraHus (macTOMINHAA, JETPUTHAS)Y,
«OKoyornyecKas mupaMujia ynucen», « IKoJoruueckas nupamuaa OuomMacchbly, «IKOJIOorudecKas
nupamua sueprun», «Oodpazosanue 0onoray, «llepsuunas cykueccus», «Boccranosnenue ieca
MOCJIE MOXKapa», «IKOCUCTEMA 03epay», «ArpoLeH03», «KpyroBopoT BEUIECTB U ITOTOK SHEPTUU B
arporieHose», «lIpumepsl ypboakocuctemy».

O6opynoBanue: repOapuy pacTeHU, KOJUIEKIIMM HACEKOMBIX, uydesa INTULl U 3BEpei,
repOapuu KyJIbTYpHBIX U AUKOPACTYUINX PACTCHUN, aKBApUyM KaK MOJIENIb SKOCUCTEMBI.

IIpakTuyeckasi padora «l3ydueHue u onrcanre ypo0IKOCUCTEMBI».

JlaGopaTopnas padora «/3yyenue pa3sHOOOpa3usi MEIKUX MOYBEHHBIX WICHUCTOHOTHX B
pa3HbIX SKOCHUCTEMAX).

IKCKypeusi «IKCKYpCcHs B THIWYHBIN OHOreorneHo3 (B ayopaBy, Oepe3HsK, €1bHUK, Ha
CYXOJIOJIbHBII UM TOWMEHHBIH JIyT, 03€p0, O0I0TO)».

IKeKypeust «IKCKypCHsl B arpodKOCUCTEMY (Ha M0JI€ WM B TEIUIMYHOE XO3SHCTBO)».

Tema 10. buocdepa — riodanbHas IKocHUCTEMA

buocdepa — obmeruianerapuas 00oj04Yka 3eMiIH, TJe CYIIECTBYET WM CYIIECTBOBAaja
*u3Hb. PazButue npencrasienuii o buocdepe B Tpynax . 3tocca. Yuenue B. U. Bepnaackoro o
ouocdepe. O6mactu 6mocdeps! u e€ cocran. XKupoe BeniecTBo Onocheps! 1 ero HyHKIHU.

3aKOHOMEPHOCTH cyiecTBoBaHUs 6uocheprl. OcodeHHocTu 6uocdepsl Kak raodaibHON
skocucTeMmbl. JluHammyeckoe paBHoBecue B Omocdepe. KpyroBoporel BemiectB U
OHoreoXMMHYECKHe HUKIBI (yriiepoa, a3ota). PutMuuHocTh siBeHuit B Ouocdepe.

3onansHOCTh OUOCchepsl. [lonsTre o Guome. OCHOBHBIE OMOMBI CYIIH: TYHIIPA, XBOHHBIC
jeca, CMEIIaHHbIE U IIMPOKOIUCTBEHHBIE Jieca, CTENH, CaBaHHbI, IyCTbIHU, TPOIIUYECKHE Jieca,
BBICOKOTOpBsI. Kitmmar, pacTUTEIbHBIN U KUBOTHBIH MUP OMOMOB CYIIIH.

CrpykTypa 1 QyHKIUS KHUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHIIMaa U OMoc(hepHbIX
GyHKIHI.

JleMoHCTpanun

[Toptpetsr: B. U. Bepnaackuii, 3. 3rocc.

Tabmuuel u cxemsl: «I'eocdepsr 3emnu», «Kpyrosopot a3ora B npupone», «Kpyrosopot
yriaepojaa B npupoae», «Kpyrosopot kucinopona B npupoze», «KpyroBopot Bojibl B IpUPOIE»,
«OcHOBHBIE OMOMBI CyINY, «Knumatudeckue nosica 3emuny, «Tyuapay, «Taiiray, «CMenianHbIi
necy, «lIupokonucTBeHHBIN ey, «Ctenby, «CaBanHay, «[lycToiHgy, « Tponmudeckuii jJecy.

Ob6opynoBanue: repdapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUU KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kaouias cpeaa

DKoJIornyeckre KpHU3UChl M WX Npu4MHbL. Bo3gelictBue uyenoBeka Ha Ouocdepy.
3arpsi3HEHUE BO3AYIIHOM cpeabl. OXpaHa Bo3ayxa. 3arpsi3HeHne BOIHOM cpeabl. OXpaHa BOJHBIX
pecypcoB. Pazpymenue nousel. OXxpaHa MOYBEHHBIX pecypcoB. MI3MeHeHNe KinMara.

AHTpPOTIOTEHHOE BO3/ICMCTBUE HA PACTUTEIIbHBIN U )KUBOTHBIA MUP. OXpaHa pacTUTEIHLHOTO
U JKUBOTHOTO Mupa. OCHOBHBIE MNPUHLMIBI OXpaHbl Npupoasl. Kpacuele kuuru. Ocob6o
oxpansiemble ipupoiHbie Tepputopun (OOIIT). Boranuueckue cajpl U 300J0THYECKHE MTAPKU.

OcHOBHBIE IPUHIIUIIBI YCTOMUMBOTO PAa3BUTHUS YEJIOBEUECTBA U NPUPOABI. PanmoHansHOE
PUPOJIONOIL30BAaHUE M COXpaHEHHe OHOJOru4eckoro paszHooOpazus 3emnu. OOmue
3aKOHOMEPHOCTH TJI00aJIbHBIX 3KOJIOTMYECKUX Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOTO KpHU3Hca
U €r0 BEpOSITHbIE OCIIEACTBHS.

Pa3BuTne METOJOB MOHMTOPHMHIAa pAa3BUTUS OMNACHBIX TEXHOTEHHBIX IPOLIECCOB.
Cucmemmuvie uccnedosanusi nepexooa K pecypcocoepezaiowjeli U KOHKYPEHMOCHOCOOHOL



snepeemuxke. buonozcuueckoe pasznoobpaszue u duopecypcovl. Hayuonanvhuvle ungopmayuonmvie
cucmemol, obecneyugarowue O0OCMyn K UHDOpMAYUU NO COCMOSHUIO OMOENbHLIX 6UO08 U
akocucmem. OCHO8bL IKOpeabuIumayuu IKOCUCmem U cnoco608 60pbOvl ¢ OUONOBPENHCOCHUIMU.
Pexoncmpykyusa mopckux u HazemMHbIX 9KOCUCTNEM.
JleMoOHCTpaLuu
Tabmuupl u  cxembl: «3arpsizHeHue arMmocdepbl», «3arps3HeHre ruapocheps»,
«3arps3HeHHE TOYBBDY, «[TapHUKOBBIA 3P PerT?, «Oc000 OXpaHsIeMble IPUPOTHBIE TEPPUTOPHI,
«Mopenu yrpaBisieMOro Mupa.
O6opynoanue: poTorpadguu oxpaHsIeMbIX pacTeHUN U )KUBOTHBIX KpacHol kauru Poccuiickoii
®enepanun, KpacHol KHUTH pervuoHa.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'A
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

®OI'OC COO ycranaBimuBaeT TPeOOBaHUS K pe3yslbTaTaM OCBOCHHUS OOYYarOIIUMHUCS
pOTpaMM CPeAHEro 00IIero 00pa30BaHus: TUYHOCTHBIC, METAIPEAMETHBIC U TIPEIMETHBIC.

B cTpyKkType JTUYHOCTHBIX Pe3yJlbTaTOB OCBOCHUS MPOTrpaMMbl MO OUOJIOTHUH BbIIEIICHBI
CIICAYIOIIME  COCTAaBIIAIONINE: OCO3HAaHWE OOY4YaIOMIMMHUCS  POCCHUHCKOW  TpakJaHCKON
UJEHTUYHOCTH — TOTOBHOCTHM K CAMOpPa3BUTHIO, CAMOCTOSTEIIBHOCTH U CaMOONPEIEICHUIO,
Hanuyue momueéayuu K OOy4deHHIO OWOIIOTHH, yeleHanpaeieHHoe pazeéumue BHYTPEHHUX
yOeXAeHHUI JIMYHOCTU Ha OCHOBE KIIFOUYEBBIX LIEHHOCTEW M MCTOPUUECKUX TPATULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb OOYYAIOMIUXCS PYKOBOJCTBOBATHCS B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIOBBIMU  YCTaHOBKaMH, NPHUCYUIUMH  CUCTEME
Ouonornyeckoro  oOpa3oBaHUs, Haluyue NPABOCO3HAHUA ~ DKOJOTMYECKOHW  KYIBTYpHI,
CHOCOOHOCMU CMABUMb IETH U CTPOUTH KU3HEHHBIE IJIaHBI.

JInuHOCTHBIE PE3yabTaThl OCBOCHUS MPOrpamMMbl 110 OMOJIOTMH JOCTUTAIOTCSA B €IMHCTBE
yueOHOM M BOCIUTATEIbHON AEATEIHLHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCHUHCKUMU
COLIMOKYJIbTYPHBIMH, UCTOPUUYECKUMH U JTYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMHU, IPUHSATHIMU B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TMOBEACHUS M CIIOCOOCTBYIOT MpOIlECcCaM CaMOIO3HAHUS,
CaMOBOCITUTaHUS U CaMOPA3BUTHSI, Pa3BUTHUsI BHYTPEHHEW MO3MLMU JIMYHOCTH, ATPUOTU3MA U
YBaXXEHUS K 3aKOHY U IPABOINOPSJIKY, YEIOBEKY TpyJa M CTaplIeMy IOKOJEHHUIO, B3aUMHOIO
YBaXEHUsI, OEpEeKHOro  OTHOIIEHUS K  KyJAbTYpHOMY  HACJIE€QUI0O W  TpaJulusaM
MHOT'OHALIMOHAJIBHOTO Hapoaa Poccuiickoit @eaepannu, Ipupojie U OKPYKarolen cpee.

JIMYHOCTHBIE PE3yabTaThl OCBOSHHS YUeOHOTO mpenMeTa «bHonorus» MomKHBI OTpaxarhb
TOTOBHOCTh M CHOCOOHOCTH OOYHaroluXcsi pyKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
NO3UIMEN JMYHOCTH, CHCTEMON LIEHHOCTHBIX OpPHEHTAlil, NO3UTHUBHBIX BHYTPEHHUX
yOeXAeHU, COOTBETCTBYIONIMX TPAJAMIMOHHBIM IIEHHOCTSIM  POCCHIICKOr0  OOIIecTBa,
pacIIMpeHue KU3HEHHOIO OMNbITa M OIBITa JEATEIBHOCTH B MPOILECCE pealn3allid OCHOBHBIX
HaIpPaBJICHU! BOCIIUTATEIBHOM IE€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOro BOCIMTAHMS:

c(OPMHUPOBAHHOCTh ~ TPAXKAAHCKOM MO3MLMU  OOydaromlerocs Kak aKTHMBHOTO U
OTBETCTBEHHOTI'O YJIeHa POCCUICKOIr0 OOIIECTBA;

OCO3HaHHME CBOMX KOHCTUTYIIMOHHBIX IpaB M OO0S3aHHOCTEH, YBaKEHUE 3aKOHAa U
IIPABOIOPSJIKA;

TOTOBHOCTh K COBMECTHOI TBOPYECKOH NEATEIBbHOCTH NMPU CO3JaHUU YUEOHBIX MPOEKTOB,
pelieHny yueOHbIX U T03HABATENIbHBIX 3a/1a4, BHIIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  OTpeNeNiATh COOCTBEHHYIO IIO3MLHMIO [0 OTHOUIEHHIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHUE  YUYUTBIBaTh B  CBOMX JIEHCTBHSX  HEOOXOAMMOCTb  KOHCTPYKTHBHOI'O
B3aMMOJICHCTBUS JIIOJEH ¢ Pa3HBIMU yOEXKIEHUSMHU, KYJbTYPHBIMU HEHHOCTSAMU U COLUAIBHBIM
MI0JIO’KEHUEM,

FOTOBHOCTh K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOI'O BBINIOJHEHUS Y4eOHBIX,
MIO3HABATEJIbHBIX M HCCIEAOBATEIbCKUX 3aJa4, YBAXKUTEJIBHOIO OTHOLIEHUS K MHEHHIO
OTIOHEHTOB MPH 00CYXIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOIO COJIEPIKAHNUS;

TOTOBHOCTb K TYMaHHUTapHO! U BOJOHTEPCKOM NEATENBHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIUTAHMS:

c(OPMHPOBAHHOCTh POCCUIMCKOM IPaXKIaHCKOM NICHTUYHOCTH, MATPUOTU3MA, YBAKEHHS K
CBOEMY HApOAy, 4yBCTBAa OTBETCTBEHHOCTHM Iepel PonMHON, TOpAOCTH 3a CBOM Kpai, CBOXO
Ponuny, cBO# S3bIK U KyJBTYPY, IPOLLIOE U HACTOSAIIEE MHOTOHAIIMOHAILHOTO Hapoaa Poccnn;



LIEHHOCTHOE OTHOIIEHUE K TPUPOTHOMY HACIIETUIO U MaMSITHUKAM IPUPObL, JOCTHKEHHSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOIOTHX, TPYIE;

CIIOCOOHOCTH OLIEHUBATh BKJIAJ POCCUMCKUX YUEHBIX B CTAHOBJICHUE U pAa3BUTHE OUOJIOTHH,
MOHMMAHUS 3HAueHUsi OWOJOTMM B TO3HAHWU 3aKOHOB MPUPOJbI, B JKU3HU YelOBEKa U
COBPEMEHHOT'0 00IIeCTBa;

uzeiHast yoe:x IEHHOCTh, TOTOBHOCTb K CIIY’)KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LIEHHOCTEN POCCUMCKOTO HApOAa;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBECHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIUIO U IPUHUMATh OCO3HAHHBIC PEIICHHS], OPUCHTUPYSICh HA
MOpaIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISM, CO3/IaHUIO0 CEMbH Ha OCHOBE OCO3HAHHOT'O
MPUHSATHUS LEHHOCTEN CEMEMHOM )KU3HHU B COOTBETCTBUU C TPaAULMAMU Hapoa0B Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHUE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MOHUMaHWE YMOITMOHAILHOT'O BO3ICUCTBUS KUBOUM MPUPO/IBI U €€ IICHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BUIAX HCKYCCTBA, CTPEMIICHUE IMPOSBIATH
KauecTBa TBOPYECKOM JIMUHOCTH;

5) d¢usuyeckoro BocnuTaHus, (opMHPOBAHMA  KYJBTYPbI 3I0POBbSI M
IMOIUOHAIBLHOIO 0JIArONoJIyYHs:

MOHMMAaHUE U peain3alus 3J0pOBOro U 06e30MacHOro oopasa *KU3HU (370pOBOE MUTAHUE,
COOJII0ICHNE TUTUEHUYECKUX TPAaBUJI U HOPM, COATAaHCHUPOBAHHBIA PEKUM 3aHATUM U OTIHIXA,
perynsapHas (Qu3nyeckas aKTUBHOCTb), OEpEeKHOro, OTBETCTBEHHOTO M KOMIIETEHTHOIO
OTHONICHHS K COOCTBEHHOMY (PM3MYECKOMY U TICUXHYECKOMY 3JI0POBBIO;

MOHMMAaHWE IEHHOCTH TPaBUJI HWHAMBUIYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOICH;

OCO3HaHHE TOCIEACTBUI M HENPUSATHS BPEIHBIX MPHUBBIYEK (YMOTPEOJIICHUS aTKOTOJS,
HapKOTHUKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPYY, OCO3HAHUE IIEHHOCTH MAacTePCTBa, TPYI0IIO0HE;

TOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMYECKON U COLMATIbHON HAIIPABIEHHOCTH,
CIOCOOHOCTH UHUIIMUPOBATh, INIAHUPOBATH U CAMOCTOSATEIHHO BBIMOJIHATH TAKYIO JESTEIHbHOCTD;

MHTEpEC K pa3nuyHbiM cepam mpodeccHoHANbHON AESITeNTbHOCTH, YMEHHE COBEpIIATh
OCO3HaAHHBII BBIOOP OyayIieit mpodeccun 1 peaaTnu30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE TIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa3oBaHHUIO M CaMOOOpPa30BaHUIO Ha MPOTSIKEHUU BCE
KU3HH;

7) 3K0JIOTMYECKOT0 BOCTTUTAHUS:

HKOJIOTHYECKU 1IETIECO00pa3HOe OTHOIICHUE K MPUPOJIEC KaK MCTOUHUKY KU3HHU Ha 3emIle,
OCHOBE €€ CYILIECTBOBAHMS;

MOBBIIICHHE YPOBHSI SKOJOTHYECKOW KYJIBTYphI: NMPUOOPETCHHE OIbITa TJIAHUPOBAHUS
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUMN JIsl OKPYKAIOLIEH Cpeibl;

OCO3HAHUE TJIO0ABHOTO XapaKkTepa YKOJIOTHYECKUX MPOOJIeM U MyTeH MX PEIICHHS;

CIIOCOOHOCTH UCMOJB30BaTh MPUOOpPETaeMble MPU W3YYCHUH OMOJIOTUU 3HAHUS U YMEHUS
MpU pelIeHWH TPoOJIeM, CBS3aHHBIX C PallMOHAIBHBIM MPUPOJIONOIB30BAaHUEM (COOIIOIEHNE
MpaBuJl MOBEICHUS B MPHUPOJIC, HANPABJICHHBIX HAa COXPAHEHHE PABHOBECHUSI B SKOCHUCTEMAX,
OXpaHy BUJOB, IKOCHCTEM, OHochepbl);



AKTUBHOE HEIPUITUE NECUCTBUM, MPUHOCAIIMX BpPEI OKPYKAOUIEH NPUPOIHOW Cperne,
YMEHHUE MPOTHO3MPOBATH HEOJIAroNpHUSATHBIE SKOJIOTHYECKHE MOCIEICTBUS MPEANPUHUMAEMbIX
JIEMCTBUM U NIPENOTBPALLATD UX;

HaJIMYUE Pa3BUTOrO HKOJOTMYECKOTO MBIIUIEHUS, JKOJOTMYECKOM KYJBTYphI, OIBITa
JIEATEIIbHOCTH  JKOJIOTMYECKOM HANpPAaBICHHOCTH, YMEHHs PYKOBOJCTBOBATHCS HMH B
[IO3HABATEJIIBHON, KOMMYHUKATHUBHOM M COLMAJIBHOM IPAaKTHUKE, INOTOBHOCTU K YYacTHIO B
IIPAKTUYECKON JEeATEIbHOCTH dKOJIOTHUECKONW HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHsI HAyKl M OOLIECTBEHHOW NPAaKTUKH, OCHOBAaHHOIO Ha JMalore KyJiabTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B IIOJIUKYJIBTYPHOM MUDE;

COBEPUICHCTBOBAHUE SA3BIKOBOM M UNTATEIIBCKON KYJIBTYPBI KaK CPEICTBA B3aUMOIEHCTBUS
MEXy JIFOJIbMU U [IO3HAHUS MUDA;

NOHUMaHue cneuuduku OMONOrMU Kak HayKd, OCO3HaHMs €€ posid B (OPMHPOBAHUU
PaLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH LIEJIOCTHOTO NPEACTABICHUS 00 OKpYXKaroIeM
MHUpe KaKk O €IUHCTBE IPUPOAbI, YelOBeKa U oOIecTBa, B IO3HAHUU HPUPOAHBIX
3aKOHOMEPHOCTEW U pEIICHUH MTPOOIIEM COXPaHEHHS IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAUUMOCTH OHMOJIOTMHU JUIsl COBPEMEHHOW LMBMIIM3ALMU: O0OecreYeHus
HOBOT'O YpOBHSI Pa3BUTHS MEIULMHBI, CO3JAHUE NEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelath pecypcHble MpoOIeMbl pa3BUTHsI YEJIOBEUECTBA, MIOMCKA IyTeH BBIX0Ja U3 IN100aIbHBIX
HKOJIOTHYECKUX MPOOIIeM U 00ecrieueHus Iepexoaa K yCTOWYMBOMY Pa3BUTHIO, PALIMOHATIBHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAHIAPTOB JKU3HHU;

3aWHTEPECOBAHHOCTh B MOJYYCHUU OMOIOTWYECKUX 3HAHWN B LIEJISIX MOBBIMICHUS OO0
KYJBTYpbl, €CTECTBEHHO-HAy4HOH TIPaMOTHOCTH, KaK COCTABHOW YacTH ()YyHKIIMOHAJIbHON
IPaMOTHOCTH 00y4Jarouuxcs, GopMuUpyeMoi Ipu U3y4eHUH OUOJIOTHH;

IIOHMMAHHE CYIIHOCTH METOJOB IIO3HAHMS, MCIIOJNb3YEMBIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCTOJB30BaTh IMOJydaeMble 3HAHHS I aHaIM3a W OOBSACHEHHs SBICHUUN
OKpPY’KAIOIIEro MHpa M HPOMCXOJAIIMX B HEM HU3MEHEHMH, yMeHHUe jeiaTb 0OOCHOBaHHbBIE
3aKJIIOYCHHS Ha OCHOBE HAyYHBIX (DAKTOB M MMEIOUIMXCS [aHHBIX C IENbI0 TOJXYYCHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCHOJIb30BaTh OMOJOTMYECKHE 3HAHMS JJs pelleHus
npo0JeM B peaibHbIX KU3HEHHBIX CUTYallUsX;

OCO3HAHUE IIEHHOCTH HAy4YHOW JEATEIbHOCTH, TOTOBHOCTH OCYHIECTBIATH IPOECKTHYIO U
HCCIIEI0BATEIBCKYIO ACSITEIbHOCTh HHAUBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTh K HEMPEpPHIBHOMY 00pa3oBaHUI0 M €aMOOOpPa30BaHHUIO, K
AKTUBHOMY TIIOJIYYEHHIO HOBBIX 3HAaHMM 1O OHWOJOTMM B COOTBETCTBUM C IKM3HEHHBIMU
NOTPEOHOCTSMHU.

METANPEIMETHBIE PE3YJIBTATHI

MertanpenmeTHble pe3ysibTaTbhl OCBOEHUS y4yeOHOro mpeamera «bHojorus» BKIIIOYAIOT:
3HaYMMble U1 (OPMHMPOBAHUS MMPOBO33pEHMS]  OOYYAIOIIMXCS  MEKIUCLUIUIMHAPHBIE
(MeXnpeaMeTHbIE) OOIIeHaYYHbIE TTOHATHS, OTPaXKaroIIue EeJI0CTHOCTh HAyYHOU KapTUHBI MUpa
U cnenu(uKy METOA0B MMO3HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPTHS,
SBJIEHUE, TPOLECC, CHUCTEMa, HAy4YHbIM (aKT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCClieloBaHUe, HaOII0/eHUe, U3MEPEHUe, IKCIEPUMEHT U JPYrHue); YHUBEpCaJIbHbIE
yueOHble JeicTBUS (TM03HABAaTEIbHbIE, KOMMYHUKATUBHBIE, PETYISTHUBHBIE), 00ECIEUNBaOIINE
¢dopmupoBanre (YHKIMOHAIHLHONM T'PAMOTHOCTH M COLMAIbHON KOMIIETEHIIMU OOy4aroIIuxcs;
CIOCOOHOCTh oOyuaromuxcst HCII0JIb30BaTh OCBOEHHBIE MEXIUCUUTIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHMS W YHHBepCaJlbHble y4deOHbIe JEHCTBHS B IIO3HABATEIBLHOM U
COIIMAIbHON IPAKTHKE.



B pesynprare u3yueHuss OWOIIOTMM Ha YpPOBHE CPEAHETO0 OOMIero oOpa3oBaHHs Yy
obyyaromierocss OyayT copMUpOBaHBI MMO3HABATEIIbPHBIC YHUBEpPCAJIbHBIE YUCOHBIC ICHCTBUS,
KOMMYHHUKATHBHBIC YHUBEpCAJIbHbIC Y4eOHBIC JICHCTBHUS, PETYJIATUBHBIE YHUBEPCAIbHBIE
yueOHbIe AeMCTBUSI, COBMECTHASI 1€ TEIbHOCTD.

MertanpeaMeTHbIe PEe3yJIbTaThl OCBOSHUSI MPOTPAMMBI CPEIHEro oO0Iero oOpa3oBaHUS
JOJIKHBI OTPAXKATh:

OBgi1ajieHHe YHUBEPCAJIBLHBIMU YUeOHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBbIe JJOrHYECKHeE AeHCTBHS:

CaMOCTOSITENILHO (POPMYIMpPOBaTh M aKTyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

MCIIOJIb30BAaTh MPY OCBOCHUH 3HAHUN TIPUEMBI JIOTHYECKOTO MBIIIUICHUS (aHAIN3a, CHHTE3a,
CpaBHEHHUs, KJIacCU(pUKALMK, OOOOUIEHUS), PACKPHIBATh CMBICT OHOJOTHMYECKUX ITOHSATHN
(BBIICNATH WX XapaKTePHBIC MPU3HAKU, YCTAHABIMBATH CBSI3U C IPYTUMHU ITOHSATHUSIMU);

OTpEeAeNATh LEIH JeATEIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUU HX JAOCTUKEHHUS,
COOTHOCHTB PE3yIbTaThl ACITEILHOCTHU C TIOCTABJICHHBIMU IICIISIMH,

UCIIOJIb30BaTh OMOJIOTHYECKUE MOHSTHUS JUIsi OObsCHEeHUs (AKTOB U SIBICHUN KUBOU
TIPUPOJIBI;

CTPOUTH JOTHUECKUE PACCYXKACHUS (MHIYKTUBHBIC, IEAYKTUBHBIE, TI0 AHAJIOTUH ), BBISABIIATH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBACMBIX SIBICHUSAX, (DOPMYJIUPOBATH BBIBOABI U
3aKITIOUCHUS;

MPUMEHSTh CXEMHO-MOJICIbHBIC CPEACTBA JUIS MPEACTABICHUS CYIICCTBEHHBIX CBS3CH U
OTHONICHUN B M3y4aeMbIX OMOJIOTMYECKHX OOBEKTaX, a TaKKe MPOTHUBOPEUHI pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX

pa3pabaThIBaTh IUIaH PEHICHHs TPOOJIEMBI C YUETOM aHAIM3a UMEIOIIUXCS MaTepUATbHBIX
¥ HEMaTePUATBHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB LENSIM,
OIICHUBATh PUCKH TOCIICICTBUN ACSITEILHOCTH;

KOOPJAMHHUPOBATh M BBINOJIHATH pPadOTy B YCJIOBHUSIX pPEaTbHOT0, BHUPTYalbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe HCCJIEA0BATEIbCKUE IeHCTBUS:

BJIQ/IETh HABBIKAMH y4€OHO-MCCIIENOBATENFCKON U MPOEKTHOW AESITeNbHOCTH, HaBbIKAMU
paspenieHus mpodIieM, CTOCOOHOCTRI0O M TOTOBHOCTBIO K CAMOCTOSITEIILHOMY TIOMCKY METOJ/IOB
pelIeHus MPAKTUYECKHX 3a7a4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB MO3HAHUS;

UCIIOJIb30BaTh PA3IMYHbIC BHJBI JCSITEILHOCTH [0 TOJIYYCHHUIO HOBOTO 3HAHUSA, €0
MHTEPIIPETAIMU, TPEOOPa30BaHUI0 U MPUMEHEHHMIO B yYEOHBIX CHUTYallMsIX, B TOM YHUCIE MPHU
CO3/IaHUH YYCOHBIX M COITHATBHBIX TPOCKTOB;

dbopMUpOBaTh HAYYHBIA THUI MBIIIJICHUS, BIaJeTh HAYYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMU
MOHSITHSIMA M METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIC 3aJaud B 0Opa30BaTENbHON NEATEIHHOCTH U
YKU3HEHHBIX CUTYaITUsX;

BBISBJISITH TPUYMHHO-CIIEJICTBEHHBIE CBS3M M aKTyaJlIM3UpOBaTh 3aj7ady, BBIABUTATH
TUIIOTE3Y €€ pelIeHus, HaXOIUTh apTyMEHTBI [T J0Ka3aTeIbCTBA CBOMX YTBEPKICHUH, 3a/1aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,

AHATM3UPOBATH IMOJTYICHHBIE B X0JIC PEIICHHS 33]1a9H PE3YJIbTaThl, KPUTHUECKU OIICHUBAThH
UX TOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

JIaBaTh OICHKY HOBBIM CUTYAIUsIM, OIICHUBATH IPUOOPETEHHBIHN OIBIT;,

OCYIIECTBIISITh IEJICHANIPABICHHBIN MOUCK TMEPEHOCa CPEACTB M CIIOCOOOB JIEHCTBUS B
poeCCHOHAIBHYIO CPENY;

yMETh TEpPEHOCUTh 3HAHWS B T[O3HABAaTEIbHYIDO U  MPAKTUYECKYyI0  00JacTH
KU3HEICATCIIEHOCTH;



YMETh HHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEAMETHBIX 00JIacTe;

BBIIBUTAaTh HOBBIE HJEH, IpeAjiaraTb OpUTHHAJIbHBIE MOJAXOAbl U pEUICHHs, CTaBUTh
poOJIeMBbI U 33724, JOIMYCKAIOIINE AIbTEPHATUBHBIC PEIICHHUS.

3) pabora ¢ ungopmanmeii:

OpPUEHTUPOBATLCSA B Pa3IMYHBIX MCTOYHHKAX HH(pOpMmammu (TeKcTe yd4eOHOro mocoowus,
HAYYHO-TIOMYJISIPHOM JUTEpaType, OMOIIOTMYECKUX CIIOBApSX W CIPABOYHHKAX, KOMITBIOTEPHBIX
0azax maHHbIX, B UHTepHeTe), aHAIM3UPOBATH WH(MOPMALUIO DPAIMIHBIX BHUIOB U (POpM
MPEJICTaBICHUSI, KPUTUUECKH OLIEHUBATh €€ TOCTOBEPHOCTh M HEPOTUBOPEUNBOCTD;

dbopMyIUpOBaTh 3ampOChl W TPHUMEHATh Pa3jMYHBIE METOABI TPHU IOWCKE U O0TOOpe
Ounonoruueckoi nHGOpMaIuu, HEOOXOAUMOM /7S BBIIIOJIHEHUS YUEOHbIX 3a/1a4;

NpHOOpPETaTh OMBIT WCIOJIB30BaHUS WH(POPMAIMOHHO-KOMMYHUKATHUBHBIX TEXHOJIOTHH,
COBEpIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIOJIb30BAHUS PA3IUNYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOUPATH ONTHMAIBHYIO (OpMYy MPEACTABICHUS OHOJIOTHYESCKON
uHpopmanuu (cxemsl, Tpaduku, AHarpaMMsbl, TaOJIUIIBI, PUCYHKH U JPYTOE);

UCTIOJIb30BaTh HAYYHBIM S3bIK B KauecTBE CpEACTBAa MpH paboTe ¢ OHOIOrmyecKon
uH(popMaliel: NPUMEHITh XUMUYECKue, PU3NYECKUe U MaTeMaTH4YeCKHe 3HAKU U CHMBOJIBI,
dbopMyiel, abOpeBUATypy, HOMCHKIATYpPY, HCIIONB30BaTh M MPEOOPa30OBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISIHOCTH;

BJIQJICTh HABBIKAMHU pACMO3HABAHUS W 3alIUTHl  HMHPOpMAIUH, HWHOOPMAIIMOHHON
0€30MacHOCTH JTUYHOCTH.

Ogj1aieHHe YHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMU J1€CTBUSAMM:

1) o6menne:

OCYIIECTBIISATh KOMMYHHKAITUN BO BCEX Cdepax >KM3HU, AKTUBHO YYaCTBOBAThH B JHAIIOTE
WIH JUCKYCCUU TIO CYIIECTBY 0OCYyXIaeMoil TeMbl (YyMEHHE 3aJaBaTh BOIMPOCHI, BHICKA3bIBATH
CY)KJIGHUSI OTHOCHTEIIbHO BBINOJHEHUsI TIpeajaraéMon 3ajady, Y4YUTHIBATh HHTEPEChl U
COTJIACOBAHHOCTD MO3UIUHI APYTUX YUaCTHUKOB JHANIOTA WIIA JUCKYCCUN);

pacrmo3HaBaTh HEBEpOAJIBHBIC CpeICTBa OOMICHUS, MMOHUMATh 3HAYCHHUE COLUATBHBIX
3HAKOB, MPEANOCHIIOK BOZHUKHOBEHHUSI KOH(DIUKTHBIX CUTYallud, yMETh CMATYaTh KOH(JIUKTHI U
BECTHU MEPETOBOPHI;

BJIQJIETh PA3NUYHBIMU CIIOCOOAMU OOINEHUS M B3aMMOJCHCTBHS, MOHMMATh HaMepeHUs
JIPYTUX JIIOJCH, MPOSBIATh YBOKUTEILHOE OTHOIIEHUE K COOECETHUKY U B KOPPEKTHOU (opme
dbopMyITUpOBaTH CBOM BO3PAKEHUS;

pPa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHUSI C MCIOJIB30BAHHEM SI3BIKOBBIX
CPEJICTB.

2) cOBMeCTHAsI 1eSITeJIbHOCTh:

MOHUMATh M UCMOJb30BaTh MPEHMYIIECTBA KOMAHAHON W MHAUBUAYaIbHOU pabOTHI TpU
pelieHny OMOoJ0TH4ecKor pobsieMbl, 000CHOBBIBATH HEOOXOJUMOCTh MPUMEHEHUS IPYMIIOBBIX
dbopM B3aMMOIECHCTBHSI IPHU pEIICHUH YyueOHOM 3a/1auH;

BBHIOMPATh TEMATUKy M METOJbl COBMECTHBIX JEHCTBUM C y4ETOM OOIIMX HMHTEPECOB U
BO3MOYKHOCTEHN Ka)KJ0r0 4J€Ha KOJIEKTUBA;

MPUHUMATh 1€TH COBMECTHOM JESITEIbHOCTH, OPraHW30BBIBATH M KOOPJAUHUPOBATH
JIEUCTBUA 110 €€ TOCTUKEHUIO: COCTABIIATH IUIAH JIEUCTBUN, PACTIPEAEIIATE POJIU C YYETOM MHEHUM
Y4aCTHUKOB, OOCYXAaTh Pe3yJIbTaThl COBMECTHON PabOTHI;

OIICHMBATh KaYECTBO CBOETO BKJIAJa U KaXKIAOTO YJ4aCTHHKA KOMaHIbl B OOIIUN pe3ylbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBBIE MPOEKTHI, OLIEHMBATh HJAEH C MO3UIUU HOBHU3HBI, OPUTHHAIBLHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIISAITh TO3UTUBHOE CTPATETMYECKOE TMOBEACHUE B PA3NIMUYHBIX CHUTYyalUsX,
MIPOSIBIISITH TBOPUYECTBO U BOOOPAKEHHE, OBITh MHUITMATHBHBIM.

OByaleHHe YHHBEPCAJIbHBIMH PeryJsiTUBHBIMY JA€HCTBHAMM:

1) camoopranu3amnms:



UCITOJIb30BaTh OMOJOTMYECKUE 3HAHUS Ui BBIABICHHUS NpoOJIeM M HUX pEIICHUs B
’KM3HEHHBIX M y4EOHBIX CHTYaIHIX;

BBIOMPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUU LIEJIEBbIE M CMBICIOBBIE YCTAHOBKU B CBOHMX
JEUCTBUAX M IMOCTYIKAaX IO OTHOMICHHIO K JKMBOH IPHPOJE, CBOEMY 370POBBIO M 3JI0OPOBBIO
OKPYKaIOIINX;

CaMOCTOSATENIFHO OCYIIECTBISTh MO3HABATEIbHYIO AEATEIBHOCTh, BBIBISTH MPOOIEMBI,
CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIC 33Ja4d B 0Opa30BATEIbHOW JESITEIBHOCTH U
KM3HEHHBIX CUTYaIHsX;

CaMOCTOSATENILHO COCTaBJIATH IUIaH PELICHUS NPOOJIEMBI C yIETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M IPEANIOYTEHHIA;

JIaBaTh OLICHKY HOBBIM CUTYaIlHsIM;

paCIIMPATH paMKH y4eOHOTO MpeaIMeTa Ha OCHOBE JIMYHBIX IPEINOUYTECHHIA;

JieNiaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHE;

OLICHUBATH MPUOOPETEHHBIN OMBIT;

CHOcOOCTBOBATh (HOPMUPOBAHHIO U TIPOSIBICHUIO IMPOKOM SPYIUIINH B PA3HBIX 00JACTAX
3HAHMH, MOCTOSHHO MOBBIILIATH CBOW 00pa30BaTEIIbHBIN U KYJIBTYPHBIA YPOBECHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHTYallUsIM, BHOCHTb KOPPEKTHBBI B JEATEIHHOCTH, OLICHHBATH
COOTBETCTBHUE PE3YJILTATOB LIEJISM;

BJIaZICTh HAaBBIKAMH IIO3HABATEIBHON peIEKCHN KaK OCO3HAHUS COBEpIIAEMbIX JEHCTBUIA
Y MBICJIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHA, CIIOIB30BATH MPUEMBI peIIeKCUU
JUISL OLICHKU CHTYaIlMH, BBIOOpa BEPHOTO PEIICHMUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATH PEUICHHUS 110 UX CHIDKCHHIO;

NPUHUMATh MOTHUBBI M aPI'YMEHTBI IPYTUX TPU aHATU3E PE3YIIbTaTOB S TEIbHOCTH;

3) npuHATHE ceds1 U IPYTrUX:

NpUHUMAThH ce0sl, MOHUMast CBOU HEAOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTUBBI U @pTYMEHTHI IPYTUX NP aHAIIN3E PE3YNIbTAaTOB ACATEIbHOCTH;

NpU3HABATh CBOE MIPABO U MPABO IPYTrUX Ha OIIMOKH;

pa3BUBaTh CIIOCOOHOCTH MOHUMATh MU C TIO3UIUH JPYTroro YeIoBeKa.

MNPEAMETHBIE PE3YJIbTATBI

[IpenmeTHble pe3ynbTaThl OCBOEHUS cojepkaHHs ydeOHoro mpeamera «buomorus» Ha
yriyoJIEHHOM YPOBHE OPUEHTHPOBAHBI HAa 00ecriedeHre MpoPMIbHOTO 00yYeHHsST 00yUYaromuXCs
6uonornu. OHYM BKITIOYAIOT: crienupudecKkre s OM0JIOTUU HayYHbIe 3HaHUS, yMEHUS U CIIOCOObI
JEHCTBUI IO OCBOEHUIO, MHTEPIIPETALMY U MPeoOpa30BaHUIO 3HAHUM, BUABI JAESTEIBHOCTU 1O
MOJYYEHUIO HOBBIX 3HAHMW M WX MPHUMEHEHMIO B PA3IMUYHBIX YU4EOHBIX, a TaKKe B peallbHBIX
KU3HEHHBIX cUTyalusax. [IpenMeTHbie pe3yapTaThl IPEICTaBICHbI 10 TOaM U3yUYeHHUS.

[TpenmeTtHbIe pe3yabTaThl 0OCBOCHUS yueOHOTo npeamera «buonorus» B 10 knacce N0OIKHbBI
OTpaXkaTh:

c(OPMHPOBAHHOCTb 3HAHUI O MeCTe M POJIM OUOJIOTUHM B CHCTEME €CTECTBEHHBIX HAyK, B
(bOopMHPOBAHNHN €CTECTBEHHO-HAYUYHOUN KapTHHBI MUPA, B TO3HAHUH 3aKOHOB IIPUPOJIbI U PELLICHUH
npo0JeM palnoHaIbHOTO IPUPOJIONIOIB30BaHMS, O BKJIA/1€ POCCUHCKUX U 3apyOeKHbBIX YUEHBIX B
pa3BUTHE OMOJIOTHH;

BJIaJICHUE CHCTEMOW OWOJIOTMYECKHUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIOJArarolue
OMOJOTHYECKHEe TEPMHUHBI U TOHATUSA (PKU3Hb, KJETKa, OpraHu3M, MeTabojiu3M, TrOMeocTas,
CaMOperyJsilys, CaMOBOCIIPOU3BEICHHE, HACTIEICTBEHHOCTb, N3MEHUYNBOCTb, POCT U Pa3BHUTHE),
Oouonoruueckue teopun (kinerounas teopus T. IlIBamna, M. Illneiinena, P. Bupxosa,
XpoMOCOMHasi Teopusi HacneAcTBeHHOCTH T. Moprana), yuenus (H. 1. BaBunoBa — o neHTpax
MHOT000pa3usi U MPOUCXOKACHUS KYJIbTYPHBIX PACTeHMI), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
NIEPBOTO MOKOJIEHMSI, PACIIETIIIEHUS], YUCTOTHI TaMET, HE3aBUCUMOT0 HacyeoBanus I'. Mennens,



TOMOJIOTUYECKUX PSIAOB B HacleACcTBeHHOW wu3MmeHunBoctu H. WM. BaBuiioa), mpuUHIMIMbBI
(KOMIUIIEMEHTapHOCTH );

BJIaJICHNE OCHOBHBIMH METOJaMU HAYYHOTO TO3HAHUS, UCIOJIb3YEMbIX B OHOJIOTMYECKHX
HCCJIEIOBAHMSIX KUBBIX O0BEKTOB (OMHCAHKE, U3MEPEHHE, HAOII0/IEHUE, SKCIIEPUMEHT);

YMEHHUE BBIACIATH CYIIECTBEHHbIC MPU3HAKHU: BUPYCOB, KJIETOK MPOKAPHUOT M IyKApHOT,
OJIHOKJICTOYHBIX U MHOTOKJICTOYHBIX OpraHM3MOB, B TOM uucle OakTepuid, rpuOOB, pacTEeHUH,
KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM OPTaHOB PAcTEHHi, )KUBOTHBIX, YEIIOBEKa,
MIPOLIECCOB KU3HEACITEIbHOCTH, MPOTEKAIOIINX B OpraHU3MaX pacTEHUH, )KUBOTHBIX U YeJIOBEKa,
OMOJIOTMYECKHX MPOLIECCOB: OOMEHA BeIIeCTB (MeTabo0IM3M), IpEeBpaIeHHs SHEPTHH, OPOKEHHUS,
aBTOTPO(HOTO U TeTepOTPO(HOT0 TUIIOB MUTAHUSI, POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, Meii03a,
ramMeToreHesa, IMOpuoOreHesa, MOCTAMOPHOHAILHOTO pa3BUTHA, Pa3MHOXKEHHH,
WHAMBUAYAIbHOTO pa3BUTHUsI OpraHu3Ma (OHTOreHe3a), B3aMMOJEWUCTBUS T€HOB, IeTepo3uca,
UCKYCCTBEHHOTO 0TOODPA;

YMEHHE YCTAHABIMBATh B3aUMOCBSI3M MEXAYy OPraHOWJAAMU KIETKH M HUX (PYHKIHIMH,
CTPOEHHUEM KJIETOK Pa3HbIX TKaHEH M UX (QYHKUUSMH, MKy OpraHaMyd U CUCTEMaMH OPTraHOB Y
pacTeHuid, >KMBOTHBIX M 4YellOBEKa M MX (YHKIHMSIMH, MEXKIy CHCTEeMaMHU OPraHoOB U HX
GyHKIMAME, MEXKIy AdTalaMd OOMEHAa BEIIECTB, ATAallaMH KIETOYHOTO LHKJIA U YKU3HEHHBIX
[UKIOB OPraHM3MOB, JTalaMd HMOPHUOHAILHOTO PpA3BUTHUS, TEHOTUIOM U (DEHOTHIIOM,
¢deHoTumnom u (hakropamu Cpesl OOUTAHUS;

YMEHHE BBISBISITH OTIUYMUTEIbHBIC MPU3HAKH JKUBBIX CHUCTEM, B TOM YHUCIIE PACTCHHIA,
KUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOIB30BaTh COOTBETCTBYIOUINE aPTYMEHTHI, OMOIIOTUYECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY JIJIS TOKA3aTeIbCTBA POACTBA OPTaHU3MOB Pa3HBIX CUCTEMATHYECKUX TPYIIIL;

YMEHHE peliaTh OMOJIOTUUYECKHE 3aJa4t, BBISABIATH IPUIMHHO-CIIEICTBEHHBIE CBSI3U MEXKTY
UCCIIETYEMbIMH OMOJIOTUYECKUMH TMPOIECCAMHU U SIBIICHUSIMH, JIEJIaTh BBIBOJBI M MPOTHO3BI HA
OCHOBaHUU MOJTYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKHUE PadOThI, COONIIOMATh MpaBHia TPU
paboTe ¢ yueOHBIM U JIaOOpaTOPHBIM 000PYAOBAHUEM;

YMEHHUE BBIIIBUTaTh THUIOTE3bl, TPOBEPATh HX OSKCIEPUMEHTAIBHBIMH CPEICTBAMH,
bopMynupys 1eNb UCCeI0BaHNs, aHATM3UPOBATh OJYUECHHBIE PE3YIbTaThl U JIeNIaTh BHIBO/IBI,

YMEHHE Y4YacTBOBaTh B Y4YEOHO-HCCIIEOBATEIHCKON padoTe MO OMOJOTUM, DKOJIOTHH U
MeIUIUHe, MPOBOAMMON Ha 0a3e HIKOJbHBIX HAyYHBIX OOIIECTB, U MYOJIMYHO MPEJCTaBIATh
MOJTy9YeHHBIE PE3YJIbTAaThl HA YICHUIECKUX KOH(EPEHIUX;

YMEHHUE OLIEHUBATh 3TUYECKUE aCIIEKThl COBPEMEHHBIX UCCIIEI0BAaHHUM B 00J1aCTH OMOJIOTUU
U MEIUIHHBI (KJIOHUPOBaHHE, HMCKYCCTBEHHOE OIUIOJOTBOPEHHE, HANpaBIIEHHOE H3MEHEHHE
reHoMa U CO3/IJaHHe TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYLIECTBIIATh OCO3HAHHBIN BbIOOp Oyaymiel npodecCHOHaIbHON AesITENbHOCTH B
o0acTi OMOJIOTUH, MEUIIMHBL, OMOTEXHOJIOTHH, BETEpUHAPUH, CETbCKOI0 X031 CTBa, MUIIEBOM
IIPOMBIIIJICHHOCTH, YTITYOJISTh TO3HABATEIbHBIN HHTEPEC, HAITPABIICHHBII HA 0CO3HAHHBII BEIOOD
COOTBETCTBYIOLIEH Mpodeccun U NpoaoJKeHHe ONOIOTHYeCKOro 00pa3oBaHUsl B OpraHU3aIUsgX
cpenHero npoheccuoHaIbHOTO U BBICIIETO 00pa30BaHuUs.

[TpenmeTtHbIe pe3yabTaThl 0OCBOCHUS yueOHOTo npeamera «buonorus» B 11 knacce NOIKHbBI
OTpaKaTh:

c(OpPMHPOBAHHOCTh 3HAHUN O MeCTE U POJIM OMOJIOTHH B CUCTEME €CTECTBEHHBIX HayK, B
(bOpMHpPOBaHUN COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTWHBI MHpa, B TMO3HAHWU 3aKOHOB
IOPUPOBI U PEIIEHUH HKOJIOTHYECKUX MpOOJeM 4YeloBEYecTBa, a TAKXkKe B PEIIEHUH BOMPOCOB
PaIMOHAIBFHOTO IPHPOIOIONIE30BAHMS, U B (POPMUPOBAHHH IIEHHOCTHOTO OTHOIICHUS K IPUPOJIE,
00IIeCTBY, YEJOBEKY, O BKJIAJ€ POCCHHCKHX U 3apyOeXHbIX Y4EHBIX-OMOJIOTOB B pa3BUTHE
OHoJIOrny;

yYMEHHUE BIa/IeTh CUCTEMOM OMOJIOTMYECKMX 3HAaHUM, KOTOpas BKIIIOYAET ONpPEeSICHUS U
MOHMMaHHUE CYINTHOCTH OCHOBOMOJAralomUX OWOJIOTHYECKUX TEPMHHOB M TIOHATHHA (BUI,



sKocucTema, Ouocdepa), Ouomormueckue Teopun (3BoironoHHass Tteopusi Y. JlapBuHa,
cUHTeTHYecKass Teopus 3Bojtonuu), yuyeHus (A. H. CeseprioBa — 0 mMyTsAX W HampaBIICHUSIX
spommonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus [x. Xapau
u B. BaiinGepra, 3aponpimeBoro cxoacra K. M. baspa), nmpaBuna (muaumyma 1O. JIuOuxa,
HKOJIOTUYECKOM MUPaMUIbl SHEPTHH ), TUIOTE3bI (Tunore3a «mupa PHK» V. T'unbepra);

YMEHHE BIAJE€Th OCHOBHBIMH METOJAaMH HAy4YHOTO TIO3HAHMS, WCIOIb3yEeMbIMH B
OMOJIOTHYECKUX HCCIICAOBAHMIX JKUBBIX OOBEKTOB M JKOCHUCTEM (OMHMCaHUE, H3MEpEHUE,
HaOJI0/IeHUE, SKCIIEPUMEHT), CIIOCO0aMH BBISIBJICHHS U OLIEHKH aHTPOINOICHHBIX W3MEHEHUU B
IpUPOJIE;

YMEHHE BBIACNATh CYUICCTBEHHBbIC NPU3HAKU: BUAOB, OMOIrEeOIEHO30B, AKOCHUCTEM U
Ouocdepsl, CTaOMIM3UPYIOIIETro, ABIKYIIETO W pa3pbIBAIONIETO €CTECTBEHHOTO OTOOpa,
AJJTONATPUYECKOr0 U CUMIATPUYECKOT0 BU000pa30BaHus, BIUSHUS JIBIKYIIUX CHII 3BOJIOLUU
Ha TeHO(OH]| MOIMYJISALUHN, TPUCTIOCOOICHHOCTH OPTaHU3MOB K cpefe OOMTaHHs, YepeOBaHUS
HAIpPaBJICHUH 3BOJIOLUHU, KPYTOBOPOTA BELIECTB M MOTOKA YHEPTUU B SKOCUCTEMAX;

YMEHHUE yCTaHABJINBATh B3aUMOCBSI3U MEXTy ITPOLIECCAMHU SBOJIIOLIUH, ABIKYIIIMMHU CUITAMU
AHTPONIOTEHe3a, KOMIIOHEHTAMH PAa3JIMYHBIX OKOCHUCTEM U MPHUCHOCOOICHUSMU K HUM
OpraHU3MOB;

YMEHHE BBISBIISTh OTIUYUTEIbHBIC IPU3HAKU JKUBBIX CHCTEM, MPUCIOCOOIEHHOCTh BUIOB
K cpere oOuTaHHs, aOMOTHYECKMX M OMOTHYECKHX KOMIIOHEHTOB JKOCHUCTEM, B3aUMOCBS3EU
OpPraHU3MOB B COOOIIECTBAaX, aHTPOIIOTCHHBIX U3MEHEHUN B ’KOCHCTEMAaX CBOEH MECTHOCTH;

YMEHHUE HCIOJIb30BATh COOTBETCTBYIOIINE apTyYMEHTHI, ONOJIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIUKY JUIsl JOKa3aTelbCTBA pOJICTBA OPTraHW3MOB pa3HBIX CHCTEMATUYECKUX TPYIIIL,
B3aMMOCBSI3M OPTaHU3MOB W CpeIbl OOMTAHWs, CIMHCTBA YEIIOBEUECKUX pac, HEOOXOAUMOCTH
COXpaHEeHHUs] MHOT0o00pa3us BUAOB M DKOCHCTEM KaK YCIIOBHUS COCYLIECTBOBAHMSI MPUPOJIBI U
YeJI0BEYECTBA;

YMEHHE peliaTh OMOJIOTUUYECKHE 33a/]Ja4t, BBISABIATH IPUIMHHO-CIIEICTBEHHBIC CBSI3U MEKTY
UCCIIETYEeMBIMH OMOJIOTHYECKUMH TPOLECCAMU U SIBICHUSIMH, JI€IaTh BBIBOJBI M IPOTHO3BI HA
OCHOBaHUU MOJTYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKHUE PadOThI, COONIIOMATh MpaBHiIa TPU
pabote ¢ yueOHbIM U 1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHWE BBIIBUTaTh THUIOTE3bI, TPOBEPATh HUX OKCIEPHUMEHTAIBLHBIMH CPEICTBAMH,
bopMynupys 1eNb UcCel0BaHNs, aHATM3UPOBATh MOJYUYESHHBIE PE3Y/IbTaThl U JIeNIaTh BHIBOJIBI,

YMEHUE Y4YacTBOBaTh B Y4YEOHO-HCCIEOBATEIHCKON padoTe MO OMOJOTUM, DKOJIOTHH U
MeIUIUHe, NMPOBOAMMON Ha 0a3e HIKOJBHBIX HAyYHBIX OOLIECTB, W MYOJIMYHO NPEACTaBIATH
MIOJTy9YCHHBIC PE3YIIbTAThl HA YICHUYECKUX KOH(DEPEHIHIX;

yYMEHHUE OIIEHMBAaTh THUIOTE3bl U TEOPUM O MPOUCXOKIACHUU JKU3HHU, 4YellOBeKa U
YeJIOBEYECKMX pac, O MPUYMHAX, MOCIEACTBHSIX M CIIOCO0aX MPEJOTBPAIICHHS TII00aThHBIX
U3MEHEeHUH B buocdepe;

YMEHHE OCYLIECTBIIATh OCO3HAHHBIN BBIOOp OyAyIel mpodeccuoHanbHON AEITEIbHOCTU B
o0acTi OMOJIOTHH, KOJIOTUH, IPUPOIOTIONB30BaHM, MEAULIUHBI, OMOTEXHOJIOTUH, ICUXOJIOTHH,
BETEPUHAPHUH, CEIICKOTO XO3SHCTBA, MUIIEBOI MPOMBIIIICHHOCTH, YIIyOIATh TTO3HABATEbHBIN
UHTEpeC, HalpaBIeHHbIH Ha OCO3HAHHBIN BBIOOP COOTBETCTBYIOIIEH podeccun U MPoI0JHKEHUE
OHMOJIOTHYECKOTO 00pa3oBaHUsI B OPTaHM3ALMUSAX CPEAHETO MPO(PECCHOHATBHOTO W BBICIIETO
o0Opa3oBaHusl.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne n/m f;ﬁ‘;?;ﬁ:::me PAILCIOB M TEM Beero KonrTpoabubie IIpakTuueckue gg;g)f OlBa];I:J)IbHLI e
padoThI padoThI pecypes
1 buonorus kak Hayka 1
2 JKuBble cucTeMbl U UX U3YUYCHHE 2
3 buonorus kneTku 2 0.5
4 XuUMHYECKasi OpraHUu3amus KJICTKH 10 1
) Crpoenrne u GyHKIUHU KICTKU 8 2
6 OOMeH BellecTB U peBpallleHue S3HEPTUU B 9 1
KJICTKE
7 HaCJ'IeI[CTBeHIfa}I uHbopMaIus u 9 05
peaym3anys €€ B KJIETKe
8 JKHU3HEHHBIN UK KIETKA 6 1
9 CtpoeHue u GyHKIIMH OpraHU3MOB 17 1.5
10 Pa3mHOeHue u pa3BUTHE OPraHU3MOB 8 1.5
11 ['eHeTHKa — HayKa O HACJIEICTBEHHOCTH U 9 05
W3MEHYUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJICICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYNBOCTH 6 1
14 ['eHeTnKa YemoBeka 3 0.5
15 Cenekiusi OpraHu3MOB 4 1
16 buoTtexHonorus u CHHTETHYECKass OMOJIOTHUs 4
17 PesepBHOE Bpemst 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 13



11 KJIACC

KoanyecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ugposbie
Ne ni/n NporpaMMEI pas Beero KonTpoabubie IIpakTuueckue f)lgpg)f OBAT eJ)ILHH e
padoThI padoThI pecype
1 3apox/IeHUE U Pa3BUTHE SBOIOIMOHHBIX 4
MpeJICTaBICHUN B OMOJIOTUI
2 Mukpo3BotoIuUs U €€ pe3yabTaThl 14 2
3 MakpoaBosronus U e€ pe3yabTaThl 6
4 [TpoucxoxaeHue u pa3BUTHE KU3HU Ha 15 15
3emie
5 [TporcxoxaeHNE YeI0BEKa — aHTPOIIOTCHE3 10 1
DKOJoTusl — HayKa O B3aUMOOTHOILICHUSAX
6 OpraHU3MOB M HaJJOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpYXarollei cpenoit
7 OpraHu3Mmsl U cpesia 0OuTaHus 9 1.5
8 DKOJIOTUSl BUJIOB U MOITYJISAIUN 9 0.5
9 DKos0rus coo01IecTB. DKOJIOTHYECKHE 12 05
CHCTEMBI
10 buocdepa — rmobanbpHas sxocucTeMa 6
11 UYenoBek U OKpy’karolas cpeaa 6
12 PesepBHOE Bpemst 8
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Kourpoububie IIpakTuyeckue

Beero padoThI padoThI

JJIeKTPOHHBbIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchl

A w N

buonorus xak KOMIUIEKCHAsI HayKa U KaKk
4acTh COBPEMEHHOI'0 00LIeCTBa

JKuBrle cUCTEMBI U UX CBOMCTBA
YpoBHEBas opraHu3anus ;KUBbIX CUCTEM

Hctopust OTKpBITUS U U3YUEHUS KIICTKH.
Knerounas teopus

L

Metoasl MOJNIEKYJIIPHON U KJIETOYHON
6uonoruu. [Ipaktnueckas padora «M3ydyenue
METO/I0B KJIETOYHON OMOJIOTHH
(xpomarorpadus, snexrpodopes,
muddepeHManbHOe HEHTPUPYTHpOBaHUE,
ITLIP)»

XUMHYECKUH COCTaB KJIIETKU

MuHepaJibHbI€ BEllleCTBa KJIETKHU, UX
Ouosoruyeckas poiib

Opraanyeckue BenecTBa KIeTKH — OCJIKH.
JlaGopatopHas pabota «OOHapyxeHue
O€EJIKOB C IIOMOIIbI0 KAYECTBEHHBIX
peaxkuuii»

10

CgoiicTBa, K1accupuKanys U GyHKIUN
OenKkoB

Opranuyeckue BenecTBa KIeTKH —
YTJICBOJIBI

11

OpFaHI/ILIeCKI/Ie BC€IICCTBA KJICTKHW — JIMIIUbI




Hyxneunoseie kucnotsl. JIHK u PHK.
JlabopaTtopHas pabora «Hccienoanue

12 HYKJIGHHOBBIX KUCJIOT, BBIJICJIEHHBIX U3 05
KJICTOK PA3JIMYHBIX OPTaHU3MOBY
Crpoenne u pynkuuu ATO. [pyrue

13
nykieozunTpudocdarsl (HTD)

14 CexBenuponanue JIHK. MeToabl reHOMUKH,
TPAHCKPUIITOMHUKH, TPOTEOMHKH

15 MeTo/1bl CTPYKTYPHOM OHOJIOTHH

16 Tunel knetok. [Ipokapuorndeckas kierka
CrpoeHue 3yKapuOTUYECKON KIIETKH.

17 [IpakTuyeckas pabora «M3ydueHue cBOMCTB 0.5
KJIETOYHOM MEMOpaHbI»

18 [ToBepXHOCTHBI anmapar KJIeTKU
OnHOoMeMOpaHHbIE OPraHOUIbI KIETKH.

19 [IpakTuueckas pabora «M3yueHue 1BUKEHUSI 0.5
IIUTOILIA3MbI B PACTUTENBHBIX KJIETKAX»
[ToyaBTOHOMHBIE OPTaHOM bl KJIETKH:

20 MUTOXOH/IPHH, TUIacTH L. JIabopaTopHast 05
pabora «VccrnenoBanue miasmMoinsa u
JIeTIa3MOJIN3a B PACTUTEIBHBIX KIETKAX)

21 HemeMOpaHHbIe opraHOU bl KJIIETKH

22 Crpoenue U GyHKIUH s71pa
CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK

23 sykapuoT. JlJaboparopHas padota «3yueHne 0.5
CTPOEHUS KJIETOK Pa3IMUHBIX OPTaHU3MOBY
ACCUMMIISIIMS U AUCCUMMIISILINS — JIBE
CTOPOHBI MeTaboam3Ma. THuIbr oOMeHa

24 BerecTB. JlabopaTopHas pabora «3yuenue

KaTaJINTUYECKOW aKTHBHOCTH ()€PMEHTOB (HA
IpUMEpE aMMJIa3bl WJIM KaTalas3bl)»




DepMEeHTaTUBHBIN XapaKTep peaKnii
KJIeTOYHOr0 MeTabonu3Mma. JlabopatopHas

25 pabora «3yueHue ¢pepMeHTAaTUBHOTO 1 0.5
paciienieHust IepoKCHaa BOJIOPO/ia B
PaCTUTENLHBIX U KUBOTHBIX KIIETKAX)
26 benku-akTHBaToOphl U OEIKHU-UHTHOUTOPHI 1
27 ABTOTpOGHBII THII OOMEHA BEIIECTB 1
28 ®DoTOCHHTE3 1
XemocuHTe3. JJaboparopHas paboTa
29 «CpaBHeH#He nporieccoB pOTOoCHHTE3A U 1 0.5
XEMOCHHTE32)
AHa’poOHbBIC OpraHu3Mbl. Buibl OpokeHusl.
30 Jlaboparopnas pabota «CpaBHEeHUE 1
MIPOLIECCOB OPOKEHUSI U IBIXAHU S
31 AspoGHBIE OpraHU3MBbl. JTallb 1
SHEPreTUYecKoro ooMeHa
DHeprus MeMOpPaHHOTO TPaIueHTa
32 npoTtoHoB. CuaTe3 AT®: paboTa MpOTOHHOM 1
AT®-cuHTa3bl
33 Peakuun MaTpuyHOro CMHTE3a 1
34 Tpanckpunuus — matpuussii cuaTe3 PHK 1
35 TpaHcHsIUs U €€ dTarbl 1
36 KomupoBanue amuHOKHCIOT. Pois pubocom 1
B OMocuHTe3e Oenka
37 Opranuzanus reioMa y mpoKapuoT u 1
JYKapuoOT
38 MoJteKyIsipHbIE MEXaHU3MBbI SKCIIPECCHH 1
TEHOB Y 9YKapHOT
Bupycsl — BHeKkIeTOUHBIE (HOPMBI KU3HH U
39 obnuraTHbIe mapa3uThl. [IpakTuyeckas 1 0.5

pabota «Co3iaHre MOJICII BUPYCa»




BupycHbie 3a00eBanus yeloBeka,

40 . 1
KUBOTHBIX, PACTCHHUIA

41 HanotexHoyioruv B OMOJIOTHH U MEIUITIHE 1

42 JKU3HEHHBIN IIUKI KIETKU 1

43 Matpuunslii cunte3 JJHK 1
Xpomocowmsl. JlTaboparoprast pabota

44 «M3yueHue XpoMOCOM Ha TOTOBBIX 1 0.5
MHUKpOIpenapaTax»

45 JleneHue KICTKHM — MHTO3 1
Tuns! kneTok. KapnokuHes u HUTOKUHES.

16 JlaGopaTtopHnast pabora «Habmogenue mutosa 1 05
B KJIETKaX KOHYMKA KOpeIlKa JyKa (Ha
TOTOBBIX MHKpOIpEnapaTax)»

47 Peryisiius »)KM3HEHHOIO LIUKJIA KJIETOK 1

48 OpranusM Kak euHOE 11eTI0€ 1

49 Txanu pacrenuii. JlJabopatopHuas pabora 1 05
«M3ydyeHne TKaHeH pPaCTCHUIN»
TkaHM KUBOTHBIX U YEJIOBEKA.

50 JlaGopaTtopHast pabora «3yueHue TkaHeu 1 0.5
KUBOTHBIX»
Opransl. CucreMsl opranoB. JlaboparopHast

51 pabota «/3yueHue opraHoB I[BETKOBOTO 1 0.5
pacTeHUsI»

52 Ornopa Tejla OpraHu3MoB 1

53 JIBI>KEHME OpTaHN3MOB 1

54 IIntanne opraHu3mMoB 1

55 [TuTaHne MO3BOHOYHBIX )KUBOTHBIX. 1
[TumeBapuTenbHas cucTeMa yelloBeka

56 J{pixaHue opraHu3MoB 1

57 JIpIxaHue MO3BOHOYHBIX )KMBOTHBIX U 1

YCJIOBCKA




58 TpaHcOpT BENIECTB y OPTaHU3MOB 1
59 KpoBeHocHasi cuctema mo3BOHOUHBIX 1
KUBOTHBIX U YEJIOBEKa
60 Brigenenue y opranu3mMoB 1
61 3amuTa y OpraHu3MoB 1
62 NMMyHHast cucTteMa 4yenoBeka 1
63 PazapaxuMoCTh U peryssius y OpraHu3MOB 1
64 ['ymopanbHast perynsiuusi 1 SHAOKpUHHAsS 1
CHCTEMa KUBOTHBIX M YeJIOBEKa
65 PopMBI PA3MHOKEHUS OPraHU3MOB 1
66 [TosoBOC pazMHOKEHHE 1
67 Meiio3 1
l'amerorenes. O6pa3oBaHue U pa3BUTHE
68 HOJIOBBIX KJIeToK. JlabopaTopHas pabora 1 05
«M3y4yeHne cTpoeHus MOJIOBBIX KJIETOK Ha
TOTOBBIX MHKpOIpenapaTax»»
69 WNnauBuyanbHOE pa3BUTHE OPTaHU3MOB — 1
OHTOTeHE3
70 3aksajika OpraHoB M TKaHeH U3 1
3apOJIBIIIEBHIX JTHUCTKOB
Poct u pa3zeutue xxuBoTHBIX. JJabopaTopHas
71 pabota «BpIsBIeHHE TPU3HAKOB CXOCTBA 1 0.5
3apOIbITIeH TTO3BOHOYHBIX KHBOTHBIX)
Pa3zMHOXeHUE U pa3BUTHE PACTEHUI.
72 JlaGopatopHas pabota «CTpoeHHe OpraHoB 1 0.5
Pa3MHOXEHHS BBICIITNX PACTCHUN
73 WcTropust CTAHOBIICHUS B PA3BUTHS T€HETHKH 1
KaK HayK{
OcCHOBHBIE TIOHATHS U CUMBOJIBI T€HETHUKH.
74 JlaGoparopHas pabota «J{po3oduia kak 1 0.5

00BEKT F'EHETHYECKUX HCCHCHOB&HHﬁ))




3aKOHOMEPHOCTH HacleI0BaHUs IPU3HAKOB.
MoHorubpuaHoe CKpelrBaHue.

75 [TpaxTuueckas pabota "U3ydyenue 1 0.5
Pe3yabTaTOB MOHOTHOPHIHOTO CKPEIIMBAHHS
y npo3odussr”
76 [{uTonornyeckre OCHOBBI MOHOTHOPHIHOTO 1
CKPEILBaHUS
77 AHanusupyroiiee ckpeuiuBanue. Hernomnnoe 1
JIOMUHUPOBaHUE
Jurubpunnoe ckpeuuBanue. [Ipakruueckas
78 pabora «/3ydeHne pe3yIbTaToB 1 0.5
JUTHOPUIHOTO CKPEIMBAHUS Y IPO30(QHIIBD)
79 [{uTonoruyeckre OCHOBBI AUTHOPHUIHOTO 1
CKpEIBaHHSA
80 CuenneHHoe HacleJOBaHNE TPU3HAKOB 1
81 XpOMOCOMHasl TEOpUS HACIIECTBEHHOCTH 1
82 I'eneruka nona 1
83 I'enoTun kKak MeJI0OCTHAs CUCTEMA 1
84 FeHeTHquCKI/Iﬁ KOHTPOJIb Pa3BUTHS 1
pacTeHuil, )KUBOTHBIX U YEIOBEKA
85 M3MeHYnBOCTH IPU3HAKOB. Buabl 1
U3MEHYNBOCTH
86 MoudukaoHHast ©3MEHINBOCTh 1
BapuauvoHHBIN psia U BapralMOHHAs
kpuBast. JlaboparopHas paboTa
87 «HccnenoBanue 3aKkOHOMEPHOCTEH 1 05
MOU(HUKATIOHHONH H3MEHUYMUBOCTH.
[TocTpoenne BapralMOHHOTO psAIa U
BAapUALIMOHHON KPUBOI»
88 I'eHoTunMueckas N3MEHUYNBOCTb. 1

KoMOnHaTHBHAS N3MEHUHNBOCTE




MYTaHI/IOHHaﬂ N3MEHYHNBOCTD. HpaKTI/I‘ICCKaﬂ

89 pabota «Mytanuu y 1po3oduisr (Ha 1 0.5
TFOTOBBIX MUKpOIIpEnapaTax)»

90 3aKOHOMEPHOCTH MYTAIIMIOHHOTO MpoIiecca. 1
DONUTeHETHKA W STTUTCHOMUKA

91 I'enernka yenoBeka. [IpakTuueckas pabora 1 05
«CocTtaBieHue 1 aHaIu3 POAOCIOBHON

92 MeToapl MEAUIIMHCKON T'€HETUKU 1
3HaueHUE MEIUIIUHCKON TreHETUKY B

93 MIPEIOTBPAIICHUH U JICUCHUH TEHETUICCKIX 1
3a00JIeBaHUI YellOBEKa
OCHOBHBIC TIOHATHUS CEJICKITHH.

94 JlaboparopHas pa60T2}' «3yuyeHue copToB 1 05
KYJIBTYPHBIX PACTCHHI U TIOPOJT JOMAITHHX
YKUBOTHBIX)
MeToap! ceaeKIIMOHHON paboThl.

95 JlaGopaTtopHast pabota «3yueHue MeTo10B 1 0.5
CEJICKITH PACTSHHI»
JlocTrxkeHns ceNeKny pacTeHui 1

96 KUBOTHBIX. [IpakTHueckas pabora 1
«IIpuBHBKa pacTreHu»

97 CoxpaHeHue, U3y4eHHE U UCIIOJIb30BaHNE 1
TeHETHYECKUX PECYPCOB
buotexHoorus Kak Hayka u 0Tpacib

98 npousBojcTBa. [IpakTuyeckas padora 1 0.5
«M3yueHne 0ObeKTOB OMOTEXHOJIOTHUI

99 OcHoBHBIE HaMpPaBIEHUS CHHTETUYECKOM 1
Ouosoruun

100 XpOMOCOMHAsI U TCHHAS HHKCHEPUS 1

101 Menunuackre OMOTEXHOIOT NI 1

102 Pesepeubrii ypok. [ToBropenue, o0o01eHue, 1

cUCTeMaTHU3anus 3HaHUN




‘ OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 135



11 KJIACC

KonuyecTBo yacos DJIeKTPOHHbIE
Nen/m  Tema ypoka Beero Kontpoabubie IIpakTuueckue :)Ig[? a[:())i;fe P—
padoThI padoThI pecype
1 OpontonuoHHas teopus Y. Jlapsuna 1
2 JBH>KyIlre CHIIbI 3BOJIIOLMHA BUIOB 10 Y. 1
Hapsuny
3 Bbopr6a 3a cymiectBoBaHME, €CTECTBEHHBINH U 1
UCKYCCTBEHHBIN 0TOOD
4 DopMUPOBAHHE CUHTETUYECKON TEOPHH 1
9BOJIIOLIUH
5 DTarbl HBOIIOIMOHHOTO Mpolecca: 1
MHUKPO3BOJIIOLMUSA U MAKPOIBOJIIOLIHS
5 [MTomynsus — seMeHTapHas eAMHUIA 1
HBOJIIOLIUN
3aKOH reHeTUYECKOTo paBHOBecHus Jx.
7 Xapau, B. BaitnOepra. JlaGopatopHas 1 05
pabota «BblsiBIeHNE U3MEHUYUBOCTH Y '
oco0elt OZTHOTO BUIa»
8 OneMeHTapHble (aKTOPBI IBOTIOILMU 1
9 O ekt ocnoBarens. Ipdekt OyTbUIOUHOTO 1
TOpPJIBIIIKA
10 Murpauyu. M30a0uu nonyssui: 1
reorpaduyeckasi, OnoJIOoruIecKas
11 EctecTBeHHbII 0TOOP — HaNpaBIISIOIIMMA 1
(baxTOp BOIIOLUI
12 [TonoBoit oT60p 1
13 [IpucrnocobaeHHOCTh OPraHN3MOB KaK 1 05

pe3yabTaT MUKPOIBOJIIOIHH. JlabopaTtopHast




pabora «M3yuenune apoMopdo30B U
WJIM0AJANTALIMI Y pACTEHUIN U JKUBOTHBIX)

[Tpumeps! pUCTIOCOOICHHH Y OpPraHU3MOB:
Mopdostornueckue, GU3n0IOrHIecKre,
OMOXHMUYCCKHE, ITIOBEACHUYCCKHUE.

14 JlaGopaTtopHas padora «IIpucnocobneHus 1 0.5
OpPraHU3MOB U UX OTHOCUTEIIbHAS
1E1eC000Pa3HOCThY»

Bupn, ero kpurepuu u CTpyKTypa.

15 JlaGopaTtopHast pabora «CpaBHEHHE BUIOB 1 0.5
10 MOP(OJOTHIECKOMY KPUTEPHIO»

16 Crpykrypa Buza 1

17 BunooGpa3oBanue kak pe3ynbTar 1
MHUKPOIBOJIOIIH

18 CBs13b MUKPO?BOJIIOLUH U SIIUAEMHOIOTUH 1

19 MakponsBostornus. [Taneonronoruueckue 1
METO/IbI H3YYEHUS IBOFOIIHN

20 buoreorpaduyeckue MeToabl U3ydeHUs 1
9BOJIIOLIUH
OMOPHOJIOTHYECKUE U CPABHUTEIIBHO-

21 MOp(}OIOrHUeCcKre METO bl U3YUEHHUSI 1
9BOJIIOLIUH
MonekynsipHO-TeHeTHYECKHE,

22 OMOXHUMHUYECKHE U MATEMATHYECKUE METObI 1
U3y4YEHHsI SBOJIIOLIUU

23 OO01mre 3aKOHOMEPHOCTH JBOJTFOIIHH 1

24 AnantuBHas paauaius. HepaBHOMEpHOCTb 1
TEMIIOB HBOJIOLNH

o5 HayuHble runoTe3sl MpoOUCX0KACHUS )KU3HU 1
Ha 3eMiie

26 JloHayuHbIe IPEACTaBIEHUS O 3apOKICHUN 1

KHU3HHU




OCHOBHBIE 3Tallbl HEOPTAHUYECKOM

27
HBOJIIOIUH
28 ['unoTe3sl 3apoKICHUS )KU3HU
Wcropus 3emiu 1 METOABI €€ U3yUEHMUS.
29 JlabopaTtopHas pabora «3y4ueHue u 05
OTHCAaHHE UCKOMAEMBIX OCTATKOB JIPEBHUX
OpPTaHU3MOBY
30 HauanpHble 3Tansl opraHnyuecKoil 3BOJIIOIUU
31 OBOJIIOLMS HYKapUOT
OCHOBHBIE 3Tl YBOJIOIIH PACTUTEIHLHOTO
32 mupa. [Ipaktuueckas pabora «3ydenue 05
0COOEHHOCTEHN CTPOEHHUS PACTEHUN Pa3HBIX '
OTJICTIOB)
33 OCHOBHBIE TaIlbl BOJIOIUHU )KUBOTHOTO
MUpa
DBOJIOIHS )KUBOTHBIX. [IpakTHueckas
34 pabota «3ydueHne ocoOeHHOCTEN CTPOCHUS 0.5
MTO3BOHOYHBIX JKUBOTHBIX)
35 PazButue xxu3HM Ha 3eMIie 1o Ipam U
nepuoaam
36 MaccoBble BBIMUPAHUSI — IKOJIOTUYECKUE
KPHU3HUCHI POIILIOTO
37 CoBpeMeHHBII 9KOJIOTHYECKUN KPU3HC, €T0
0COOEHHOCTH
38 CoBpeMeHHast CHCTeMa OPTaHNIeCKOTO
IPOILIOTro
39 OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI
OpPTraHU3MOB
40 AHTPOIIOJIOTHS — HayKa O YeJIOBEeKe
a1 Pa3BuTune npeacTaBieHnit 0 MPOUCXOKICHUI

YCJIOBCKa




MecTo yesnoBeka B CUCTEME OPraHu4IeCKOro
mupa. JlaboparopHas pabora «3ydenue

42 . 1 0.5
0COOCHHOCTEH CTPOEHHUS CKEJIeTa YellOBeKa,
CBSI3aHHBIX C IPSAMOXOXKICHUEM

43 JBr>KyIIIME CUITBI aHTPOIIOTEHE3a 1

44 CooTHoleHre OUOIOTUYECKUX U 1
COLIMATILHBIX ()aKTOPOB B aHTPOIIOIeHE3E

45 OCHOBHBIE CTaJU1 aHTPOIIOI'eHE3a 1

46 [Taneorenernka u majeoreHOMHUKa 1

47 DBOJIIOIHUSI COBPEMEHHOTO YeTIOBEKA 1
UYenoseueckue packl. [Ipaktuyeckas padbora

48 «M3yueHune 3KOIOTHYECKUX aanTaiun 1 0.5
YeI0BEeKa»

49 MeXIUCIUTUTMHAPHBIE METOBI 1
AHTPOTIOJIOTUU

50 3apoKAEHUE U Pa3BUTUE DKOJOTUU 1
Mertoas! 3xonoruu. JJaboparopHas pabora

o1 «M3yueHne MeTo0B FKOJIOTHUECKUX 1 0.5
UCCIIEIOBAHUI»

52 3Ha4yeHne 3KOJOrMYECKUX 3HAHUH 115 1
YeJioBeKa

53 Okonoruyeckue GakTopsl 1
AbuoTtnueckue paxkropsl. CBeT Kak

54 sKoJornueckuii pakrop. JlabopaTopHas 1 05
pabota «BpIsBIeHNE TPUCTIOCOOIECHHH '
OPTraHU3MOB K BITUSTHUIO CBETa»
Abuotnueckue pakropsl. TemmnepaTypa Kak

55 sKoJsioruueckuit gpaxrop. JlaboparopHas 1 05
pabota «BpIsiBIeHHE TPUCTTOCOOTIECHU '
OpPTraHU3MOB K BIIUSHHUIO TEMIIEPaTyphbI»

56 AbuoTtnueckue paxkropsl. BiraxxHoCTh Kak 1 05

sKoJiornueckuii pakrop. JlabopaTopHas




paboTta «AHaTOMHYECKHE OCOOCHHOCTH
pacTeHuil U3 pa3HbIX MECT OOUTAHUS

o7 Cpenpl oOuTaHUs! OPraHu3MOB 1
58 Buonornyeckue putTmMsbl 1
59 XKuznennsie popMbI OpraHU3MOB 1
60 BuoTtnueckue hakTopsl 1
3HaueHne OMOTHYECKHUX B3aUMOIEHCTBUI
61 JUTSI CYIIIECTBOBAHUSI OPTaHU3MOB B CpeJie 1
oOuTaHus
62 DKOJIOTHYECKUE XaPAKTCPUCTUKU 1
TOTTYJISIITAH
OCHOBHBIE TIOKA3aTEIIN TOMYJISIIHHN:
63 YUCJIICHHOCTb, INIOTHOCTh, BO3PACTHAS U 1
MOJIOBAs CTPYKTYpa
OCHOBHBIE TIOKA3aTEIJIN TOMYJISIIHHN:
64 POXKIAEMOCTB, IPUPOCT, TEMII POCTAa, 1
CMEPTHOCTH, MUTPAIIAN
65 DKoJorudeckas CTpyKTypa MoImyJIsiuu 1
66 JlnHaMuKa TIOMYJISIIAN U €€ PEeTyIISINS 1
67 KpuBbie pocta 4ncIeHHOCTH TMOMYIISALNU. 1
KpuBbie BEDKUBaHUS
Dkojnorudeckas Huima Buaa. JlaboparopHas
68 pabota «lIpucnocoOneHus ceMsH pacTeHU 1 0.5
K paccesIeHUIO»
69 Bu kak crucreMa oMmyJIsIuii 1
70 3aKOHOMEPHOCTH TTOBEJICHUS M MUTPAIIAN 1
JKUBOTHBIX
71 Coo011ecTBO OpraHu3MOB — OHOIIEHO3 1
72 DKOCHCTEMA KaK OTKPBITasi CHCTEMA 1
73 KpyroBopot BelecTB 1 MOTOK SHEPTHUU B 1

9KOCHCTEMC




74 OcHOBHBIE TTOKA3aTENN SKOCHUCTEMBbI 1

75 DKOJIOTHYECKUE TTUPAMUIBI 1

76 N3meHenus cooOeCTB — CYKIIECCUH 1

77 [TpupoaHble 3KOCHCTEMBI. DKOCUCTEMBI 03€P 1
U peK. DKOCHCTEMBI MOPEH 1 OKEaHOB

78 [Ipupoausie 9KOCHCTEMBL. DKOCHCTEMBI 1
TYHJP, JIECOB, CTEIEH, MyCThIHb

79 AHTpPOIIOT€HHBIE IKOCUCTEMBbI 1

80 YpboakocucreMmsl. [Ipaktudeckas padora 1 05
«M3ydeHue u onucanue ypoo3IKOCUCTEMbI»
3aKOHOMEPHOCTU (POPMHUPOBAHUS OCHOBHBIX

81 B3aUMOJICVCTBUI OPraHU3MOB B 1
9KOCHCTEMAX
MexaHu3Mbl BO3ACHCTBUS 3arpsI3HEHUN

82 pa3HBIX TUTIOB HA CYOOPTaHU3MEHHOM, 1
OpPraHU3MEHHOM, MOMYJIALIUOHHOM U
HKOCHUCTEMHOM YPOBHSIX

83 buocdepa — oOuierianerapHas 060104Ka 1
3emun

84 VYuyenne B. U. Bepranckoro o 6uocdepe 1

85 3aKOHOMEPHOCTH CYIIECTBOBaHUs Orochepsl 1

86 KpyroBopots! BeniecTs u 1
OMOTreOXUMHYECKUE IIUKJIIBI

87 3oHanbHOCTH OHochepsl. OcCHOBHBIE GMOMBI 1
CyIIH

88 YcToitunBocTh OHocheps 1

89 DKOJIOTHYECKHE KPU3UCHI H UX TPHYNHBI 1

90 BosneiicTBue uenoBeka Ha 6nochepy 1

91 AHTpOHOI‘eHHUOG Bo3ﬂeﬁCTBune Ha 1
pacTUTENIbHBIN U )KUBOTHBIM MU

92 OxpaHa npuposl 1




OcCHOBHBIE IMPUHIUIIBI YCTOIZHHBOFO

%3 Pa3BUTHS YEJIOBEUECTBA U IPUPOIBI 1
ParmonanbHOE TPUPOIOIONB30BAaHUE U

94 COXpaHeHHE OMOJIOTMYECKOTO pa3HOOOpa3us 1
3emin

95 Q§06meHHe 1o Teme «MUKPOIBOIIOIUS U 1
e€ pe3yabTaThi»

9% O06o06meHne 1o Teme «MaKpOIBOJIOIUS U €€ 1
pE3yIaBTATHI»

97 O606menne no Teme «IIpoucxoxaeHne u 1
pa3BUTHE KH3HH Ha 3eMIIe)

98 O606menne o Teme «IIpoucxoxneHne 1
YeJI0BeKa — aHTPOIIOTCHE3»

99 O06o006meHe 110 TeMe «DKOJIOTHS — HayKa O 1
B3aMMOOTHOIICHHUSX OPTaHU3MOB)

100 O600menue mo Teme «OpraHu3Mbl U cpefia 1
oOuTaHus»

101 0606meHI/Ee 1o TeMe «IKOJIOTHUS BUJIOB U 1
TIOTTYJISIITHI

102 O606mmenue o teme «buocgepa — 1
ry100anbHas IKOCUCTEMa)

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7.5




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

* buonorus. buonornyeckue cucrems! u mpoueccel, 10 knace/ Tepemos A.B., [lerpocosa
P.A., O6mectBo ¢ orpannueHHON 0TBeTCTBEHHOCTHI0 « IOl MHEMO3UNHA »

* buosnorus, 11 xnacc/ Araponona M.b., CuBoriazos B.1., O01iecTBO ¢ orpaHHYCHHOMN
OTBETCTBEHHOCTHIO «J[PODAY»; AxkronepHoe obmiectBo «M3marenbctBo «IIpocBemenuey

METOAUYECKHUE MATEPHUAJIBI 1JI51 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET
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