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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ydebHomy mpeametry «buosorus» (nmamee - OWoOJOTHSI) HAa YpOBHE CpeaHEro oOIiero oOpa3oBaHUs
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny», ®I'OC
COO, Konnenuuu npenogaBanus yaeOHOro npeameTa «bHoIorus» 1 OCHOBHBIX MOJIOKEHUH (efepaabHoi pabodelt mporpaMMBbI
BOCITUTAHUS.

Cornacuo nonoxenusm GI'OC COO npodunbHble yueOHbIE MPEAMETHI, U3y4aeMble Ha yriyOlIEHHOM ypOBHE, SIBISIOTCS
criocoboM nuddepeHnnanu o0ydeHus Ha YpOBHE CpeHEro o0Iiero oopa3oBaHusl U MPU3BAHBI 00ECIIEYUTh MPEEMCTBEHHOCTh
MEX]Iy OCHOBHBIM OOIIMM, CPETHUM OOIIUM, CPETHUM MpOo(decCHOHATBHBIM U BBICIIUM 00pa3oBaHHEM. B To ke BpeMs KayKablid
U3 THX Y4eOHBIX TPEIMETOB JIOJDKEH OBITh OPUCHTHPOBAH HA MPUOPUTETHOE PEIICHUE 00pa30BaTEIbHBIX, BOCIIUTATEIBHBIX U
pa3BUBAOIINX 3aJ]la4, CBA3AHHBIX C MpodopHeHTAIMEH 00yYarOmMXCsl W CTUMYJIMPOBAHHEM HHTEpeca K KOHKPETHOH 00lacTu
HAY4YHOT'O 3HAHUs, CBSA3aHHOTO C OMOJIOTHEH, METUIIMHOM, SKOJOTHEH, ICUXOJIOTHEH, CTIOPTOM MITH BOCHHBIM JIEJIOM.

[Iporpamma o yuebHOMY mipenmMery «buonorus» maér mpeacTaBieHre O e W 3a7adax W3y4eHHUs yudeOHOro mpeaMera
«buonorus» Ha yrayOn€éHHOM YpOBHE, ONpeneseT o0s3aTesibHOe (MHBApUAHTHOE) MPEIMETHOE COJEpkKaHUE, €ro
CTPYKTYpPHpPOBaHHUE TI0 pa3zesiaM U TeMaM, paciipe/iesieHre 1Mo KjaccaM, PeKOMEHAYET MOCIeA0BaTeNbHOCTh U3YyUEHUsI Y4EOHOT0
MaTepuaia ¢ y4€TOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JJOTUKH Y4eOHOro MpoIecca, BO3PACTHBIX 0COOCHHOCTEM
oOydaromuxcsa. B mporpamMme 1mo OMOJIOrMM pealn30BaH MPUHIUI MPEEMCTBEHHOCTH C H3Y4YeHHUEM OHOJIOTMM Ha YpOBHE
OCHOBHOTO 00miero oOpa3oBaHus, Ojarojapss 4YeMy MPOCMAaTPUBAETCS HAMNpPABICHHOCTh Ha TMOCJEAYIONIEee pa3BUTHE
OMOJOTUYECKUX 3HAHWUW, OPUEHTHUPOBAHHBIX Ha (OPMHUPOBAHHE E€CTECTBEHHO-HAYYHOTO MHPOBO33PEHHUSI, JKOJIOTUYECKOTO
MBIIIJICHUS, TPECTaBICHUI O 3JJ0pOBOM 00pa3e >KHU3HHM, HA BOCIHUTAHHE OEPEKHOTO OTHOIICHHS K OKPY>KAIOIIeH MPUPOIHOM
cpene. B nmporpamme nmo OMONOTUM Takke TTOKa3aHbl BO3MOXKHOCTH yueOHOro npeamMera «buonorus» B peanuzanuu TpeOOBaHUN
OI'OC COO k TUIaHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHBIM W MPEAMETHBIM pe3yjbTaTaM O0O0y4deHUus u B (HOPMHUPOBAHUH
OCHOBHBIX BHJOB Yy4€OHO-IIO3HABATENIIbHON JEATENBHOCTH OOYYalOHmIMXCS 110 OCBOCHUIO COJEpKaHUS OHOJIOTUYECKOrO
00pa3oBaHUs Ha YPOBHE CPEIHETO OOIEro 00pa3oBaHuUs.

VYueOuplii npeameT «buosorus» Ha ypoBHE CpeJHEro oOiiero oOpa3oBaHus 3aBepllIacT OMOJOTrHYEecKoe 00pa3oBaHUE B
IIIKOJIC ¥ OPMEHTUPOBAH HA PACIIUPEHUE W YIIIYOJICHHE 3HAHWA OOYYAIOMIMXCS O KUBOW MPHUPOJE, OCHOBAX MOJEKYISIPHOU H



KJIETOYHOW OMOJIOTHH, IMOPUOJIOTUN U OMOJOTHH PA3BUTHSA, TEHETHKH, CENEKIINH, OMOTEXHOIOTHH, SBOTIOIMOHHOTO yYEHUS U
HKOJIOTHUH.

W3yuenue ydyeOHoro mpenmera «buomorus» Ha yriayOJIeHHOM ypOBHE OPUEHTHPOBAHO Ha MOATOTOBKY OOYYaromIMXCS K
MOCTEAYIONIEMY TONYYCHUIO OHMOJIOTMYECKOTO OoOpa3oBaHMs B BYy3aX M OpraHU3alUsAX CpPeaHEro MpodhecCHOHATHLHOTO
oOpazoBanus. OCHOBY €ro CoOJEpKaHUsi COCTaBISIET CHUCTeMa OWOJOTMYECKUX 3HAHWHA, TOJYyYEHHBIX MPH HW3YYCHHUU
00y4YaromMMHC COOTBETCTBYIOIIMX CUCTEMATHUYECKUX Pa3/leI0OB OMOJIOTMU HA YPOBHE OCHOBHOTO 0011ero oopa3zoBanus, B 1011
KJlaccax 3TH 3HAHMS TOJNYYaroT pa3BUTHE. Tak, pacHIMpEeHbl M YIIyOJeHbl OMONOTMYecKHe 3HAHUS O PACTEHHSX, )KHBOTHBIX,
rpubax, OaKTepusX, OpPraHu3Me 4YeJIOBEKa, OOIUX 3aKOHOMEPHOCTSIX JXU3HU, IOMOJHUTEIHBHO BKIIOYCHBI OMOJOTHYECKHE
CBEJICHHS TPHUKIIATHOTO U MIOMCKOBOTO XapaKTepa, KOTOPhIE MOKHO HCIOJBb30BaTh KaK OPUEHTHUPHI JIJIs TTOCIEAYIONIETO BBIOOpa
npodeccun. Bo3moxHa Takke UWHTErpanus OHMOJOTMYECKWX 3HAHWA C COOTBETCTBYIOIIMMHU 3HAHUSMHU, MOTy4YEHHBIMU
00yJaroUIMMHUCS MPU U3yUYeHUN QUNKH, XUMHH, Teorpadui U MaTeMaTHKH.

CrtpykTypa mporpaMMslI 1o yaeOHomy mpenmMety "bruosiorus" oTpakaeT CHCTEMHO-YPOBHEBBINM U ABOJIOIIMOHHBIN TTOIXO0/IbI
K m3y4deHuto 6uonoruu. CoraacHO UM, H3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE IS )KUBBIX CUCTEM PAa3HOTO YPOBHS
OpTaHU3AIMH, BOIOIMU OPraHMYECKOTro MUpa Ha 3eMJie, COXpaHEeHHUsI OMOJIOTHYECKOTO pasHooOpa3us miaHeThl. Tak, B 10 kiacce
M3y4aloTCs OCHOBBI MOJICKYJISIPHOW M KJIETOYHOW OWOJIOTHH, IMOPHOJIOTHU W OHWOJOTMH Pa3BUTHS, TCHETUKU U CEJICKIUH,
OMOTEXHOJIOTUA W CHUHTETUYCCKOW OWOJIOTHH, aKTYIM3UPYIOTCS 3HAHUSA OOYYalONIMXCsl MO OOTaHWKEe, 300JIOTHH, aHATOMHH,
¢duznonornu yenoseka. B 11 kimacce n3ydaroTcst 3BOTIOIMOHHOE YICHHE, OCHOBBI SKOJIOTUH B yUeHHe o Onocdepe.

Y4aeOHbIi ipeaMeT «bruoIoTHs» MPU3BaH 00eCIeYNTh OCBOSHUE 00YIAOIIIMMHUCS OMOJIOTHYECKUX TEOPUi M 3aKOHOB, HJICH,
NPUHIIUTIOB W TIPaBUJI, JICKAINUX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTUHBI MUpa, 3HAHUH O CTPOCHUH,
MHOT000pa3ui W OCOOCHHOCTSX KIETKH, OpraHu3Ma, MOIMYJISAIHHA, OHOIEH03a, AKOCHCTEMBI, O BBLIAIONIMXCS HAyYHBIX
JTOCTH)KCHUSX, COBPEMEHHBIX HCCIEIOBAHUAX B OHMOJIOTHH, MPUKIAIHBIX acleKTax OWOJIOTHMYecKuX 3HaHWH. s pasButus u
NoJICpXKaHMsT MHTEepeca OOydJaronuXxcs K OWOJOTHMH HapsIy CO 3HAYUTEIBHBIM OOBEMOM TEOPETHYECKOrO Marepuaia B
COJIep>KaHUM MPOTrPAMMBI 110 OUOJIOTUH TPEAYCMOTPEHO 3HAKOMCTBO C UCTOPHEH CTAHOBJICHUS U Pa3BUTHS TOW WM MHOW o0JacTu
OMOJIOruH, BKJIAJ0M OT€UECTBEHHBIX U 3apYOES)KHBIX YUEHBIX B PEIlICHNE BAXKHEUIINX OMOJIOTHYECKUX U SKOJIOTHYECKUX POOIIeM.

Lenp m3ydenus yuebHoro mpeamera «buonorus» Ha yriayOnE€HHOM ypoOBHE — OBJIaJIEHHUE OOYYAIOIIMMUCS 3HAHUSIMHU O
CTPYKTYpPHO-()YHKIIMOHAJIbHOM OpraHU3alMy >KUBBIX CHCTEM PA3HOTO paHra U NpuoOpeTeHne YMEHUI UCIIOIb30BaTh 3TH 3HAHUS
B (hOpMHUPOBAHNY UHTEPECA K ONpeIeIEHHON 001acTh TpodhecCHOHATBHON e TENHPHOCTH, CBI3aHHON C OMOJIOTHEH, UITH K BBIOOPY
y4eOHOr0 3aBeIeHHUs I IPOJOJIKEHHUS OMOJIOTHYECKOro 00pa3oBaHHUsL.



JlocTmkeHue 1enu U3y4eHus ydeOHoro mpeamera «buomnorus» Ha yrayOn€HHOM ypoBHE 00€CIeurMBaeTCs pErIeHHUEM
CIIEMYIONTNX 3a/1a4:

OCBOCHHE OOYYAIOIIMMUCS CHCTEMBbI OHMOJOTHYCCKUX 3HAHWH: 00 OCHOBHBIX OHMOJOTHYECKUX TEOPUAX, KOHIICTIIIHIX,
TUIOTEe3aX, 3aKOHAaX, 3aKOHOMEPHOCTSIX M TPAaBWJIAX, COCTABIIIONIMX COBPEMEHHYIO €CTECTBCHHO-HAYYHYIO KapTHHY MHUpPa; O
CTPOCHHHM, MHOr0OOpa3MM U OCOOCHHOCTSIX OHOJIOTMYECKUX CHUCTEM (KJETKa, OpraHu3M, MOMYJsLHs, BHUJA, OUOTEOLICHO3,
ouocdepa); 0 BRITAIONINXCS OTKPBITUSAX M COBPEMEHHBIX UCCICAOBAHUAX B OMOJIOTHHY;

O3HAKOMJICHUE OOYYaOIIUXCS C METOJaMHU TIO3HAHUS KHBOUW MPUPOJIBI: UCCIEAOBATCIBCKUMU METOIaMH OMOJIOTHICCKUX
HayK (MOJICKYJSIPHOW M KJICTOYHON OMOJIOTHH, SMOPUOJIOTUN W OMOJIOTHU PAa3BUTHS, TEHETUKH M CEJICKIIUU, OMOTCXHOJOTHH U
CUHTCTHYCCKOW OHWOJIOTMH, TaJCOHTOJIOTUH, OJKOJIOTHH), METOJaMH CaMOCTOSTEIIBHOTO IPOBEACHUS OHMOJIOTHYCCKUX
UCCIICIOBaHNH B JaOOpaTOPUU U B Npupoie (HabtoIeHne, N3MEPEHHE, SKCIICPUMEHT, MOJICIIMPOBAHNCE);

OBJIaJIcHNE OOYYAIOIIMMHKCS YMEHUSIMH: CaMOCTOSITCIIbBHO HaXOJWTh, aHAJTU3UPOBATh M HCIIOIB30BATh OMOJOTHYCCKYIO
UH(POPMAIIHIO; TI0JIB30BaThCS OMOJIOTHUSCKOW TEPMHHOJIOTHEH M CHMBOJIMKOM; YCTaHABIIMBATH CBSI3b MEXKTy Pa3BUTHEM OMOJIOTHH
U COIMATbHO-9KOHOMUYCCKUMH U SKOJIOTHYSCKUMH MTPOOIeMaMH YeJIOBEUECTBA; OIEHUBATH MOCIICJICTBUS CBOCH JIEATEILHOCTH I10
OTHOIIICHUIO K OKPYJKarollel MPUPOTHON cpejie, COOCTBEHHOMY 370POBBIO U 3/I0POBBIO OKPYKAIOIIUX JI0JIeH; 000CHOBBIBAThH M
coOo1aTh Mepbl TPO(HIIAKTHKY WH(GEKITMOHHBIX 3a00JI€BaHNM, TIPaBUIIa MTOBEJACHUS B MPUPOJIC M 00CCIICUeHUs 0€3011aCHOCTH
COOCTBEHHOHN KU3HEACATEILHOCTH B YPE3BBIUYAWHBIX CUTYyAIUSAX MPUPOJHOTO U TEXHOTEHHOTO XapaKTepa; XapaKTepu30BaTh
COBpPEMEHHBIE HayUHBIC OTKPBITHSI B 00J1acTH OUOJIOTUH;

pa3BuTHE y 00YYaIOIMIMXCS MHTEIIEKTYaTbHBIX U TBOPYECKUX CIOCOOHOCTEH B MPOIECCE 3HAKOMCTBA C BBIJAIOIIMMHUCS
OTKPBITHSIMHA M COBPEMCHHBIMH HCCJICIOBAHUSIMU B OHMOJIOTHH, pelIaeMbIMH €10 TPoOJIeMaMu, METOI0JIOTHEH OMOJIOTHYECKOTO
UCCJICIOBAHUSA, TPOBEJCHUS OKCIEPUMEHTAIBHBIX HCCIACAOBAHWN, pelieHus OWOJOTHYECKHX 3a7ad, MOJICITUPOBAHUS
OMOJIOTMYECKUX 0OBEKTOB U MPOIIECCOB;

BOCITUTAHHE y OOYYaIOIIMXCS IIEHHOCTHOTO OTHOIIEHHUS K KMBOH MPUPOJAC B IIEJIOM M K OTACIBbHBIM €€ OOBeKTaM H
SIBICHUSAM; (POPMHUPOBAHUE DKOJIOTHICCKOM, T€HETUYECKOW IPaMOTHOCTH, OOIIEH KyIbTyphI IIOBEICHHUS B TIPUPOJIS; HHTETPAIlun
€CTEeCTBCHHO-HAYYHBIX 3HAHHM;

MPpUOOpETeHHE OO0YYaAIONUMHUCS KOMIIETCHTHOCTH B PallMOHAJBHOM IPUPOJIOINOIL30BAaHUN  (COOJIOICHUE IPaBHUII
MTOBEJICHUSI B TIPUPOJIC, OXPaHbl BHJIOB, YKOCHCTEM, OMOC(hephl), COXpaHEHUH COOCTBEHHOTO 3JI0POBbS U 3JI0POBbS OKPYKAIOIIHUX
monei (coOmoaeHns Mep NMpodHIAKTHKHA 3a00JIeBaHUM, oOecrieueHrue OC30MaCHOCTH KU3HEACATEILHOCTH B UPE3BBIYAHBIX
CUTyaIlusX IPUPOJHOTO W TEXHOTCHHOTO XapaKTepa) Ha OCHOBE HCIOJb30BaHUS OWOJIOTHYECKHMX 3HAHWUW W yMCHUU B
MOBCEIHEBHOM KU3HU;



CO3/IaHME€ YCJOBHM JUIS OCO3HAHHOTO BBIOOpa OOYYAIOUIUMUCS WHIWBUIYaTbHOW 00pa3oBaTeNbHON TPaeKTOPHUH,
CHIOCOOCTBYIONIEH MOCIeayIomeMYy IpohecCHOHATFHOMY CaMOOTIPEICICHNI0, B COOTBETCTBHH C MHIUBUIYATbHBIMU HHTEPECAMU
Y IOTPEOHOCTAMM PErHOHa.

OO01iee 4McIO 4acoB, OTBEJEHHBIX HAa M3y4y€HHE OHMOJOTMU Ha YIJIyOJIGHHOM YPOBHE CpeIHEro oOuero oopa3oBaHMs,
coctanisier 204 yaca: B 10 kiacce — 102 yaca (3 gaca B Henento), B 11 kinacce — 102 vaca (3 yaca B HeZIeIIO).

OT60p opraHu3alMOHHBIX (OPM, METOJOB M CPEICTB OOyUEHHs] OMOJIOTMH OCYLIECTBIISICTCS C y4€TOM cHenu(uku ero
COJICpKaHUs M HAMIPABICHHOCTH Ha MPOIOKEHHE OMOIOTHIECKOT0 00pa30BaHMsI B OpraHU3aIUIX CPEeIHEro NpodeCcCHOHATBHOTO
U BBICIIIET0 00pa30BaHMs.

OO0s13aTeNbHBIM YCIIOBHEM TIpU OOYYeHHH OMOJIOTHUU Ha YTIyOJIEHHOM YpPOBHE SIBISIETCS IMPOBEACHHUE JTa0OPATOPHBIX U
npakTUuecKkux padot. Taxke ydactre oOydaronuxcs B BBIMOJIHEHUH IPOSKTHBIX U y4eOHO-HCCIIEIOBATENLCKUX padOT, TEMaTHKa
KOTOPBIX OTIPEICIISETCS yUUTEIEM Ha OCHOBE UMEIOIINXCSI MaTEPHATbHO-TEXHUYECKIX PECYPCOB U MECTHBIX IPUPOTHBIX YCIOBHUI.

COAEPKXAHHUE OBYUEHUSA

10 KJIACC

CopepsxaHue TpOrpaMMbl, BBIJIETIEHHOE KYpCcueoM, HE BXOIUT B MPOBEPKY TOCYNApCTBEHHON HMTOrOBOM aTTECTAIlUU
(TUA).

Tema 1. buosiorusi kKak Hayka

CoBpemeHHasi OMOJIOTHS — KOMIUIGKCHass Hayka. KpaTkas WCTOpus pa3BUTHS Owojornd. buojormueckue HaykKd H
u3ydaeMble UMH MpooOsieMbl. DyHIaMEeHTAIBHBIC, PUKIIAHBIC U IIOUCKOBBIC HAYYHBIC CCIICIOBAHUS B OMOJIOTHH.

3HadyeHUEe OMOJIOTHU B (POPMHUPOBAHUH COBPEMECHHOM €CTECTBEHHO-HAy4YHOU KapTUHBI Mupa. [Ipodeccun, cBs3aHHBIE C
Oumostorueii. 3HaueHUE OMOJIOTHUH B IPAKTHYECKON NEATCIIbHOCTH YeI0OBEKa: MEIUIIMHE, CEITLCKOM XO3SMCTBE, MPOMBIIICHHOCTH,
OXpaHE€ MPUPOIBI.

JemoHcTpanumn

IMoptpetsl: Apuctotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JlapBun, VY. 'apseit, I'. Menaens, B. U. Bepuanckuii,
WN. I1. [TaBnos, U. N. Meunnkos, H. 1. BaBuiios, H. B. Tumodees-Pecosckuii, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmwuipl 1 cxeMbl: «CBsI3b OMOJIOTHU C APYTUMHU HayKaMuy, «CHcTeMa OMOJIOTHISCKUX HAYK.




Tema 2. ’)KuBble cUCTEeMbI U UX U3Y4YeHHE

JXKusble cucTteMbl Kak npeaMeT u3ydeHuss Ouonoruu. CBOWCTBA >KMBBIX CHCTEM: €JUHCTBO XMMHMUYECKOTO COCTAaBa,
JUCKPETHOCTh M LEJIOCTHOCTb, CJIOXKHOCTb M YHOPSJOYEHHOCTb  CTPYKTYpPBI, OTKPBITOCTb, CaMOOpPraHu3alnus,
CaMOBOCIIPOM3BEAECHUE, PA3IPAKUMOCTh, U3MEHUYUBOCTD, POCT U Pa3BUTHE.

YPpOBHM OpraHu3aldy >KUBBIX CHUCTEM: MOJEKYJISPHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIM, IONYJISALUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OHoreoneHoTnyeckuii), ouocdepusiid. Ilponeccel, nmpoucxondmue B KUBbIX cucTeMax. OCHOBHBIE
npu3Haku kuBoro. JKusHp Kak (opma cyuiecTBoBaHHs MaTepuu. Hayku, u3ydaromiue >KUBbIE CHCTEMbl Ha Pa3HbIX YPOBHSIX
OpraHU3aluH.

N3yuenue xuBbIx cucteM. Metoabl Ononoruyeckor Hayku. HaOmronenue, uamMepenue, SKCIepUMEHT, CUCTEMaTU3alIMs,
MetaaHann3. [loHsaTHe O 3aBuCMMON M He3aBUCUMOM nepemMeHHOHM. llmanupoBanue skcnepumenta. IlocTtaHoBka m mpoBepka
runore3. Hynesas runoresa. [lousitue BoIOOpKH 1 €€ 1ocToBepHOCTh. Pazopoc B Ononoruueckux AaHHbIX. OLieHKa TOCTOBEPHOCTH
NOJIYYEHHBIX pe3yJIbTaTOB. [ [pHUMHBI HCKaKEHUSI pE3yJIbTATOB SKCEpUMEHTA. [IoHATHE CTATUCTUYECKOTO TECTA.

JemoHcTpanuun

Tabnuiel u cxembl: «OCHOBHBIE MPU3HAKY KU3HNY, «bronornyeckue cuctembly», « CBOWCTBA KUBOM MaTepun», «Y poBHU
OpraHu3ally >KUBON NpUponb», «CTpOCHHE KUBOTHOW KIETKM», «TKaHM >KMBOTHBIX», «CHCTEMBI OpPraHOB YEJIOBEYECKOI'O
opranuszmay, «buoreonenos», «buocdepar», «MeToabl U3yueHUs )KUBOW IPUPOIBI».

Ob6opyznoBanue: 1abopatopHoe 000pYyJOBaHUE JIJIsl IPOBEACHUS HA0JII0IEHUH, U3MEPEHUI, SKCIIEPUMEHTOB.

IIpakTnuyeckas padora «/cnonp30BaHue pa3INnyHbIX METOIOB IIPU U3YYEHHUH JKUBBIX CUCTEM.

Tema 3. buoJiorusi KjieTku

Kietka — cTpykTypHO-(YHKIIMOHATBHAS €AUHUIIA )KUBOTO. McTopus oTkphiTus KieTku. Padoter P. I'yka, A. JleBeHryxka.
Knerounas teopus (T. lIBanu, M. lllneiinen, P. BupxoB). OCHOBHBIE TIOJIOKEHUSI COBPEMEHHOM KIIETOYHOU TEOPUH.

MeTtonbl MOJNEKYISIPHON W KIETOYHOW OWOJIOTHMH: MHUKPOCKOIHUSA, XpoMmarorpadus, 3iekTpodope3, METOJ MEYEHBIX
aToMoB, nuddepeHnnanpHoe NeHTPpUYrupoBaHne, KyJIbTUBUPOBAHUE KIIETOK. M3yueHue hukcuposanHvix Kiemok. DIeKTpOHHAs
MuKpockonusi. Kougoxanvras mukpockonus. Bumanvroe (npustcusnennoe) usyuenue Kiemox.

JlemoHcTpanumn

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

Tabauiibl ¥ cxembl: «CBETOBOM MUKPOCKOID, « DNEKTPOHHBIN MUKPOCKOI», «ICTOpUS pa3BUTHSI METOJOB MUKPOCKOITHUN.




O6opynoBaHue: CBETOBOW MUKPOCKOII, MUKPOTIPENapaThl PACTUTEIbHBIX, )KUBOTHBIX U OaKTEpUaTbHBIX KICTOK.
IIpakTuueckass padora «/3yuenue MeToAoB  KJIETOYHOM  Ouonorum  (Xpomarorpadus, 3iekTpodopes,
nuddepenuunanbHoe neHTpudyruposanue, [ILP)».

Tema 4. Xumuveckasi OpraHu3anus KJIeTKU

XHUMUYECKUN COCTaB KIETKU. Makpo-, MUKpPO- U YJIBTPAaMUKPOAJIEMEHTHL. Boia u €€ poJib Kak pacTBOPUTEINS, pearcHra,
y4yacTu€ B CTPYKTYPUPOBAHMM KJIETKH, TEIUIOPEryJsiuu. MuHepaiabHble BellecTBa KIETKH, MX Ouojoruyeckas poiib. Poib
KaTHOHOB M aHUOHOB B KJIETKE.

Opranuyeckue BellecTBa KieTku. buosnornyeckue nosuMmepsl. benku. AMUHOKHCIOTHBIA cocTaB 0enkoB. CTPYKTYphI
OenkoBoi Mosekynbl. [lepBuyHas cTpykTypa Oenka, NmenTHAHAs CBA3b. BTopuuHas, TpeTW4Hasi, YETBEPTUYHASI CTPYKTYpHI.
Henatypanus. CoiictBa 0enkoB. Knaccuduxamnus 6enkoB. buonornueckue QyHkimu 6enkoB. [lpuoHul.

VYrneBoasl. MoHOcaxapuibl, JUCAaXapuJibl, OJHUrocaxapuabl M mnonucaxapuabl. OOmMi miaaH cTpoeHus U (HU3UKO-
XUMHYECKUE CBOMCTBA yrieBoa0B. buonornyeckue GpyHKIMH YTriieBOIOB.

Jlununel. T'unpodunbHo-ruapodoOHbie cBoiicTBa. Knaccudukamus nunuaos. Tpurauuepunbl, Gochonunuabl, BOCKH,
crepousibl. buonornueckue Gynkiuu aunuaoB. OOmue cBoCTBA OMOJIOTMYECKHMX MEMOpaH — TEKy4decTbh, CIIOCOOHOCTh K
CaMO3aMBbIKaHHIO, TIOJIYITIPOHULIAEMOCTb.

Hyxkneunossie kucnotel. JJHK nu PHK. Ctpoenune HykienHoBbIX KuciaoT. Hykneotuapl. [IpyHIMN KOMILIEMEHTApHOCTH.
[TpaBuno Yapradda. Crpykrypa JJTHK — nBoiinas cniupanb. Mectonaxoxaenue u ouonorndeckue ¢pyuknuu JIHK. Buasr PHK.
Oyukunu PHK B kiteTke.

Crpoenne w™onekynbsl AT®. Makposprudeckue cBszu B Mojiekyine AT®. buonornueckume dynkiun ATO.
BoccranoBnenHnbie mepeHOCUMKH, WX (QYHKIUU B KIeTke. /Ipyeue Hykneozuompughocgpamor (HT®). CexBenupoBanue JHK.
Memoowbi cenomuxu, mpancKpunmoMuKu, NPoOmeoMuKU.

CrpykrypHas Ouosorus: 6MOXUMHUUYECKHE M OMO(U3MUECKHE MCCIET0BAaHUS COCTaBa U MPOCTPAHCTBEHHOM CTPYKTYPHI
ouomonexyn. Mooenuposarue cmpykmypul U QYHKYUi OUOMONEKYI U UX Komniekcos. KomnviomepHuiti Ousaun u opeanuyeckuil
cunme3 OUOMONEKY U UX HENPUPOOHBIX AHATI0208.

JemoHcTpanumn

Ioptpetst: JI. I[Toaunr, k. Yorcon, ®. Kpuk, M. Yunkuuc, P. ®pankiaun, @. Canrep, C. I[Ipy3unep.

Juarpammel: «PacnipeneneHne XuMUYECKUX AIIEMEHTOB B HEKUBOM MIPUPOE», «PacnpeneneHrne XuMU4eCKUX 3JIEMEHTOB
B JKMBOU IPUPOJEN.




Tabauuel u cxemel: «Ilepuogudeckast TabnHIIa XUMHYECKUX dJIEMEHTOBY, «CTpoeHHE MOJIEKYINbI BOIbI», «BemecTsa B
cocTaBe OpraHuzMoBy», «CTpoeHne MoJeKynbl Oenkay, «CTpyKTypsl O0eIKOBOM MoJeKynbl», «CTpOeHHEe MOJEKYN YIJIEBOJOBY,
«CTpoeHne MoJIeKyl TUNUA0BY, «HyknenHoBbie KUCIOTH», «CTpoenue Moaekynsl ATDy.

Oo6opynioBaHue: XuMUYecKas 1ocyia 1 000pyJ0BaHUE.

JlabopaTopHasi padora «OO0HapyXeHHE OCIKOB C MTOMOIILI0O KAYECTBEHHBIX PEAKIIHII.

JlaGopaTopHnas padora «lccienoBaHue HyKJICHHOBBIX KUCIIOT, BBIICICHHBIX U3 KIIETOK PAa3TMYHBIX OPTaHU3MOBY.

Tema 5. CTpoeHue n GyHKINH KICTKH

Tunsl KIETOK: SyKapuoTHueckasi U npokapuoruyeckasi. CTpyKTypHO-(yHKIHOHAIbHbIE 00pa30BaHUs KIETKH.

Crtpoenue npokapuoTuueckoi kietku. Kinerounas crenka 6akrepuii u apxeit. OcoOO€HHOCTH CTpOEHUS TeTepoTpodHOIN U
aBTOTPOGHON NPOKAPUOTHUECKUX KIETOK. MecTo U posib MPOKapUOT B OUOILIEHO3aX.

Crtpoenre U (QyHKIMOHUpPOBAHUE dyKapHOTHYeCKOM KieTku. [lnazmaruueckas memOpana (ruiazmanemma). CTpykTypa
Iu1a3MaTu4eckoil MeMOpaHbl. TpaHCIIOPT BEIECTB uepe3 IIa3MaTHYECKyl0 MeMOpaHy: maccuBHbIA (nud@ys3us, obnerd€HHas
muddy3ust), akTUBHBIM (MEPBUYHBIA W BTOPUYHBIN akTUBHBIA TpaHcnopT). [lomynponuriaemocts MemOpanbl. PaGorta Hatpuii-
KaJMeBOTO Hacoca. DHJOIMTO3: MUHOIMUTO3, (aronuto3. Jk3ouuto3. Kinerounas crenka. CTpykrypa M (QYHKIHMH KJIETOYHOM
CTEHKHU pacTeHH, rpruOoB.

Huronnasma. Ilurozons. Lutockener. JIBmxenue nuroruiazMbl. OpraHoubl kieTku. OgHOMEMOpaHHbIE OPTraHOUIbI
kiIeTku: sHporuazmatudeckas cetrb (OIIC), ammapat [onbmku, JIM30COMBI, WX CTpoeHue U (PyHkuu. B3aumocBs3b
OJIHOMEMOPAHHBIX OPraHOMA0B KieTKH. CTpOeHHE TPaHyIsIPHOTO PETUKYIyMa. Mexanuzm nanpaeénenus 6eaxos ¢ IIIC. Cunres
pacTBopuMbIX O6enkoB. CUHTE3 KJIETOUHBIX MeMOpaH. ['mankuil (arpanyasipHblii) SHAOIIA3MaTHUYECKU peTukynym. CekpeTopHast
¢ynkius anmapata [onbmku. Moougukayua 6enkos 6 annapame [ onvoocu. Copmupoexa 6enkos 6 annapame I 0nb0dcu.
TpaHcnopT BeniecTB B KiIeTKe. Bakyosnu pactutenbHbIX Ki1eTOK. Knerounsiit cok. Typrop.

[lonyaBTOHOMHBIE OpraHOWbl KIETKU: MHUTOXOHAPUM, IUIACTUIBL. [Ipoucxooicoenue MumoxoHoputl u niacmuo.
Cumbuocenes (K.C. Mepeoickosckuil, JI. Mapeynuc). Ctpoenue u GyHKIIMA MUTOXOHJIPUH U muiacTui. [lepBudnbie, BTOPUYHbBIE U
CJIO’KHBIE TIACTHIbI (POTOCUHTE3UPYIOMINX SYKapUOT. XJIOPOIUIACTHI, XPOMOILIACTHI, JIEHKOIUIACThI BHICIIMX PACTECHUIL.

HememOpannbie opranougsl kieTku CrpoeHne U (YHKUMH HEMEMOpaHHBIX OpPraHOUAOB KIETKU. PuOGocombl.
IIpomescymounvie ¢hunamenmol. MuxkpopunaMeHTel. Axmunogvle Mukpoguiamenmsi. MpbIIEUHbIE KIETKU. AKmuHogvle
KOMNOHeHmbl HembvluleuHvlx Kiemok. Muxpotpyoouku. Knerounsrii nentp. CTpoeHHE W JABHKEHUE >KTYTHUKOB U PECHUYEK.



MukpoTpy0ouku nuroniasmsl. Llentpuons. benku, accoyuupogannvle ¢ Mukpoguiamenmamu u Mukpompyboukamu. MomopHvie
OenKu.

Anpo. Obonouka siApa, XpOMATHUH, KapUOILIa3Ma, SIIPBIIIKU, UX CTpoeHHEe W QyHKUHMH. SAepHbId OCIKOBBIM MaTpPUKC.
[IpocTpaHCTBEHHOE PACIIONOKEHUE XPOMOCOM B MHTEp(ha3HOM slpe. DyxpomamuHr u 2emepoxpomamur. benku xpomaTtuHa —
TUCTOHBI. /[unamuka s0epHou 000104KU 8 Mumo3se. Hoepubviii mpancnopm.

Kinerounsie BkitoueHust. CpaBHUTEIbHASI XapaKTEPUCTUKA KIETOK YKapUOT (pacTUTEIBHOM, S)KUBOTHOM, TPUOHOI).

JdemoHcTpanumn

IMoptpetsl: K.C. MepexkoBckuid, JI. Maprynuc.

Tabnuuel U cxembl: «CTpOEHHE FYKApUOTUUYECKON KIeTKN», «CTpoeHHe KUBOTHOU KiIEeTKN», «CTpOEHHUE PaCTUTENbHON
KIEeTKN», «CTpOeHHEe MUTOXOHIAPUNY, «Aapo», «CTpoeHne NPOKapUuOTUYECKON KIETKH.

O06opynoBaHUE: CBETOBOM MHUKPOCKOIN, MHUKPOIpENnapaThl pPacTUTEIbHBIX, >KUBOTHBIX KJIETOK, MHUKpPOIpenapaThl
OakTepuagbHBIX KJIETOK.

JlabopaTopHas padora «/3yueHne CTpOEHUs KIETOK Pa3IUYHbIX OPTaHU3MOBY.

IIpakTnuyeckas padora «/I3yueHne cBOWCTB KIETOYHOU MEMOpPAHBI.

JlabopaTopHas padora «VcciaeqoBaHue mia3Moin3a U JEmia3MoJIn3a B PACTUTEIbHBIX KIETKAX.

IIpakTuueckas padora «/3yyeHue NBUKEHUS HUTOIUIA3Mbl B PACTUTENIBHBIX KIETKAX.

Tema 6. O0OMeH BellecTB M NPeBpPallleHNE JHEPTUH B KJIeTKe

AccuMUIISIUA U AUCCUMIISIINS — ABE CTOPOHBI MeTabonu3Ma. Tumbl 0OMeHa BelecTB: aBTOTPOGHBIN U reTepOTPO(HBIH.
VYyactue kuciopoaa B 0OMEHHBIX Mpolieccax. JHepreTuaeckoe odecrneuenue kietku: nmpespamenne ATd B 0OMeHHBIX Mpoiieccax.
depMEeHTATUBHBIM XapaKTep peakiuil KiIeTouyHoro Metabonu3zma. DepMeHTHI, UX CTPOCHHE, CBOMCTBA M MEXaHU3M JICHCTBHUS.
Kodepmentsl. OTinnuns epMEeHTOB OT HEOPTraHUUECKUX KaTaau3aTopoB. benkn-akTHBaToOphl U OENKU-UHTUOUTOPHI. 3aBUCUMOCTD
CKOpOCTH (hepPMEHTATUBHBIX PEAKIINIA OT PA3IMUHBIX (DAKTOPOB.

[lepBUYHBINM CHHTE3 OPraHUYECKHUX BEIIECTB B KiIeTKe. DOTOCHHTE3. AHOKCUCeHHbIN U OKCUSEHHbIU homocunmes y
baxmepui. Ceemocobuparowjue nuemeHmol U NUSMEHMbl PeaKyuoHHo20 yeHmpa. Pomb XmopormiacToB B mporiecce PoTocuHTE3A.
CsetoBast u TeMHOBasi pasbl. Domoovixarnue, Csz., Cy u CAM-munvt hpomocunmesa. IlpogykTuBHOCTh (poTOCHMHTE3a. BnmsiHue
pasTUYHBIX (AKTOPOB HA CKOPOCTH (POTOCHHTE3a. 3HAUeHUE (POTOCHHTE3A.

XemocuHTe3. Pa3zHooOpa3ue OpraHu3MOB-XEMOCHHTETHKOB: HUTpUPUUUpYIOIIHE OaKTEepUu, Kelne300aKTepuu,
cepobakTepuu, BOJOPOAHBIE OaKTepru. 3HAUCHUE XEMOCHHTE3A.

10



AHaspoOHble opraHu3Mbl. Buabel Opokenus. IIpoaykTel OpokeHUss MU HMX HCIOJIb30BAaHUE YEJIIOBEKOM. AHa3pOOHbIE
MUKpPOOPTraHU3MbI KaK OOBEKTbI OMOTEXHOJOTHH U BO30OYAUTENN OOJIE3HE.

AdpoOHBIE OpraHu3Mbl. JTambl 3HepreThdyeckoro oomena. [loaroroButenbHbld 3Tan. [nHMkomu3 — GecKUCIOPOAHOE
pacLIEIJIEHNE TITOKO3BI.

buonoruyeckoe oKucIEHUE, UM KIETOYHOE JbIXxaHue. Poiib MUTOXOHIpUHN B Mpoleccax OUOJIOrHYECKOro OKUCIEHUS.
Huxnuaeckue peakuuu. OxuciutenbHoe (ochopunupoBanue. IHepeus membpannozo epadouenma npomonos. Cunmes ATD:
paboma npomonnoti AT®-cunmaszel. llpeumyiiecTBa adpoOHOro MyTH OOMEHa BEHIECTB Tepes aHa’poOHBIM. D(PHEeKTUBHOCTH
HSHEPreTUYeCcKOro oOMeHa.

JemoHcTpanuun

Hoptperst: [Jx. [Ipuctiu, K. A. Tumupsszes, C. H. Bunorpanckuii, B. A. Durensrapar, 11. Mutuemnn, I'. A. 3aBap3uH.

Tabmuuel u cxembl: «DotocuHTe3», «IHepreTuyeckuid oOMen», «buocunres Oenka», «CTpoeHue QepMeHTa,
«XEeMOCHUHTE3Y.

OO6opylioBaHue: CBETOBOM MHUKpPOCKON, OOOpYyIOBaHWE [IJIsi TMPUTOTOBJICHUS TMOCTOSHHBIX M BPEMEHHBIX
MUKPOTPEIapaToB.

JlabopaTopHasi padoTa «/3yueHrue KaTaTUTUHIECKOW aKTUBHOCTH ()epPMEHTOB (Ha MPUMEPE aMUIIa3bl WIM KaTajaasbl)y.

JlabopatopHas padota «/3ydeHue pepMEeHTATUBHOTO paCIIEIUICHUs TEPOKCHIAa BOJOPOa B PACTUTEIBHBIX U )KUBOTHBIX
KIJIETKaX)».

JlabopaTtopHas pa6ora «CpaBHEHUE MPOIIECCOB (POTOCUHTE3A U XEMOCHHTE3a .

JladopaTopHasi padoTa «CpaBHEHHE MTPOIIECCOB OPOKECHUS U JIBIXaHUS».

Tema 7. HacaeacrBennast uH(GOPMAUS U Peajn3anus e€é B KJIeTKe

Peakuun wmatpuyHoro cunHte3a. IIpyHIUI KOMIJIEMEHTAPHOCTH B peaKUUsAX MaTPUYHOrO CHUHTE3a. Peanmzanus
HacjeAcTBeHHOW wHpopmaiuu. ['eHeTndyeckuii Koj, ero cmoiictBa. Tpanckpummus — marpudablii cuHTe3 PHK. Ilpunmmms
TPAHCKPUINIMU: KOMIUJIEMEHTAPHOCTh, AaHTUIAPAJUIEIbHOCTb, ACUMMETPUYHOCTb. (Co3pesanue mampuunvix PHK 6
aykapuomuueckou kniemke. Hexooupyrowue PHK.

Tpaucnsuus u e€ sranbl. Yuactue TpancnopTHeix PHK B OnocunTese Genka. Y cnoBus OuocunTesa 6enka. Koguposanue
aMUHOKHUCIOT. Pos pubocoM B OnocuHTE3€e Oenka.
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Coepemennvie npedcmasnenus o cmpoeHuu 2enog. OpraHuzalus T€HOMa Y MPOKapHUOT M 3YKapuoT. Perymsuus
aKTUBHOCTU T€HOB y mpokapuoT. ['mnore3a onepona (®P. XKakoO, K. Mano). Mozrexynsapuvie mexanusmol dIKCHpeccuu 2eHo8 y
aykapuom. Ponb xpomamuna é pecynsyuu pabomul 2enos. Perynsiys 0OMEHHBIX NMPOLIECCOB B KieTKe. KieTouHblil romeocTas.

Bupycbl — HekiieTrouHbie (GOpMBI KM3HU U OOJUraTHble Mmapa3uThl. CTPOCHHE NPOCTHIX M CIOXKHBIX BHUPYCOB,
perpoBupycoB, 6akrepuodaron. Kuznennwviti yuxn JJHK-cooepacawux supycos, PHK-codepoicawux eupycos, bakmepuogaeos.
Obpamnas mpanckpunyus, pesepmasa, unmezpasa.

BupycHsie 3a001eBanus yenoBeka, ;kuBoTHbIX, pactenuil. CIIN, COVID-19, counanbHbie 1 MEIULIMHCKUE TPOOIIEMBI.

buoungopmamura: unmeepayus u amanuz oorvwiux maccueos («bigdata») cmpykmyphvix OuosO2UHUECKUX OAHHBIX.
Hanomexnonoeuu 6 buonocuu u meduyune. Ilpoepammupyemvoie gpyuxkyuu 6enxos. Cnocodwl 00cmasKu 1eKapcms.

JdemoHcTpanuun

IToptpetsl: H. K. Konsuos, /. Y. IBaHOBCKUI.

Tabauiel u cxeMmbl: «bruocuaTes 6enkay, «I'eneTndyeckuit koa», «Bupycei», «bakrepuodaruy.

IIpakTnueckas padora «Co3ganue MOJIEIN BUPYCay.

Tema 8. ) KuzHeHHBbII MUK KJICTKU

Krnerounsrii nukn, ero mepuoisl W peryisnus. WMuatepdaza m muto3. OCoOEHHOCTH MPOIECCOB, MPOTEKAIOIIUX B
untepdaze. [loaroroska kietTku K aeneHuto. [IpecunreTrndeckuii (IOCTMUTOTUYECKUI), CHHTETUYECKUN U MTOCTCUHTETHYECKHI
(MpeMUTOTUYECKUI) IEPHOIbI UHTEP(A3HI.

Matpuunsiii cunte3 JHK — perumkanus. [punounsr permmnkanuun JIHK: koMIuieMeHTapHOCTh, MTOJYKOHCEPBATUBHBIN
CHUHTE3, aHTUnapauieabHOCTh. Mexanusm pemmkanuu JIHK. Xpomocombl. CTpoeHue xpomocoM. Temomepbl M TelloMepasa.
XPpOMOCOMHBIM HAOOp KJIETKM — KapUOTUM. J[MIJIOMAHBIA M TarIOMJHBIM HAOOPBI XpPOMOCOM. [ OMOJIOTHMYHBIE XPOMOCOMEI.
[TosmoBbIE XPOMOCOMBI.

Jlenenue kinetku — Muto3. CTaiuy MUTO3a U MPOUCXOASIINE B HUX Mpouecchl. Turbl MuTo3a. KaproknHes U HUTOKUHES.
buosiornueckoe 3HaueHne MUTO3A.

Perynsanus mutoTndeckoro mukia kietku. [Iporpammupyemas kiaeTouHasi THOETb — alomnTo3.

Krnerounoe si1po, XpoMocoMbl, (hyHKIIMOHATbHAS TeHOMUKA. Mexanusmul npoaugepayuu, oug@epenyuposxu, cmapeHus
u eubenu knemox. «L{ugpposas knemrka» — buounghopmamuuecxkue mooenu HyHKYUOHUPOBAHUSL KILeMKU.

JlemoHcTpanuun

Tabauiibl U cxeMbl: «KHU3HEHHBIN UK KIETKN», «MuT0o3», «CtpoeHue xpomocom», «Permukanus JJTHK».
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OO6opyioBaHKE: CBETOBOW MUKPOCKOII, MUKpONpenapaThl: «MHUTO3 B KIETKaX KOPELIKA JTyKay.
JlabopaTopHas padora «/3ydyeHne XpoMOCOM Ha TOTOBBIX MUKpOIIpENapaTax».
JlabopartopHas padora «HabnroneHre MUTO3a B KJIETKaX KOHUMKA KOPEIIKa JIyKa (Ha TOTOBBIX MUKPOIMpENapaTax ).

Tema 9. CTpoenue n pyHKINH OPraHM3MOB

buonoruyeckoe paznoodpasue opraHuzMoB. OTHOKIETOUHBIE, KOJIOHUAIbHbIE, MHOTOKJIETOUHBIE OPTaHU3MBI.

OcoOEHHOCTH CTPOCHUS U KUZHEACATEILHOCTH OJTHOKJIETOUHBIX OPraHu3MoB. bakTepuu, apxeu, OJTHOKJIETOUHbIE TPUOHI,
OJIHOKJIETOYHBIE BOAOPOCIH, APYrUe NPOTUCTHI. KOJIOHManbHbIE OpraHU3MBI.

B3anMocBs3b yacTeld MHOTOKJIETOYHOI'O OpraHn3Ma. TkaHu, OpraHbl 1 CUCTEMBI OpraHoB. OpraHu3M Kak €IMHOE LETOE.
I'omeocras.

Tkanu pactenuil. Tunbl pacTUTENBHBIX TKaHEW: 00pa3oBaTeiibHAsI, MOKPOBHAS, TPOBOISIIAS, OCHOBHAS, MEXaHUYECKas.
Oco0OeHHocTu cTpoeHus!, GYHKIUM U PACIIONIOKEHHUS TKAaHEH B OpraHax pacTeHUI.

TkaHu >KMBOTHBIX M 4YeJOBEKAa. THUMbI KUBOTHBIX TKAHEW: SMUTENIMATbHAs, COCIMHUTEIbHAS, MBbIIICYHAs, HEpPBHas.
OcobenHoCTH CTpOeHMS, GYHKIIMN U PACIIOJIOKEHUS TKaHEH B OpraHax >KMBOTHBIX U YeJIOBEKA.

Opranbl. BereraTuBHble M T€HEpaTUBHBIE OpraHbl pacTeHUid. OpraHbl U CHUCTEMbI OPraHOB >KMBOTHBIX U YEJIOBEKA.
OYHKIUHA OPTaHOB U CUCTEM OPIraHOB.

Omnopa tena opranuzmoB. Kapkac pacteHuil. CkeleTbl OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX KUBOTHBIX. HapyXHbI 1
BHYTpEHHUN ckeneT. CTpOEHUE U TUIIBI COEAUHEHUS KOCTEN.

JIBukeHne OpraHu3MoB. J[BUKEHHE OJHOKIETOYHBIX OPraHU3MOB: aMEOOMIHOE, KT'YTUKOBOE, peCHUYHOE. JIBMkKeHHEe
MHOT'OKJIETOYHBIX PACTEHHI: TPONMU3MbI U HACTUU. J[BUKEHHME MHOTOKIETOUYHBIX JKMBOTHBIX M YEJIOBEKA: MBIIIEYHAS CHUCTEMA.
Pednexc. CkeneTHbie MBI U UX padoTa.

[Iutanne opranm3moB. IlornomeHne BOJBI, YIJIEKUCIONO ra3a U MUHEpPAJbHBIX BEHIECTB pacTeHUsiMH. [lutanue
KUBOTHBIX. BHYTpUIOJIOCTHOE W BHYTPUKIETOYHOE TuIleBapeHue. lIuTaHue MO3BOHOUYHBIX JKUBOTHBIX. OTHebl
MUILIEBAPUTEIBHOTO TpakTa. [Iumesapurenpubie xkenespl. [InmeBapurenbHas cucteMa 4eaoBeKa.

Jpixanue opraau3mMoB. Jlprxanne pactenuit. J[prxanue »uBoTHBIX. Jnddy3us razoB uepes moBepxHocTh KieTku. KoxHoe
neixanue. JlpixaTenbHas MOBEpXHOCTh. KaOepHoe u n€royHoe apixaHue. J[pIXxaHWe TMO3BOHOYHBIX >KMBOTHBIX M YEJIOBEKA.
DOBOJIIOIMOHHOE YCJIOKHEHUE CTPOEHUS JIETKMX I[T0O3BOHOYHBIX >KMBOTHBIX. JlpIxaTenbHasi cuctema uesoBeka. MexaHu3m
BEHTWJISIIIAN JETKUX Y ITHUI] M MIICKOTTUTAIOIINX. Perynsnus neixanus. [[pixaTenbabie 00bEMBI.
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TpancnopT BemwecTB y Oprannu3MoB. TpaHCIIOPTHBIE CUCTEMBI PACTEHUN. TPaHCIIOPT BEIIECTB Y KUBOTHBIX. KpoBeHOCHAs
cucteMa u e€ opranbl. KpoBeHOCHas crucTeMa IO3BOHOYHBIX KMBOTHBIX M 4enoBeka. Cepaue, KpOBEHOCHBIE COCYIBI U KPOBb.
Kpyru kpoBooOpaiiieHus. DBOIIONUOHHBIE YCIOKHEHHUS CTPOEHUsT KPOBEHOCHOM CHCTEMbl MMO3BOHOYHBIX >KMBOTHBIX. Pabora
cepla v €€ perysiuus.

Beinenenue y opranusmoB. Beinenenune y pacteHuid. Beinenenue y KUBOTHBIX. COKpaTUTENbHBIE BaKyoau. OpraHbl
BbliesieHnsd. OunpTpanus, cekpenus: 1 00paTHOE BCaChIBAaHUE KaK MEXaHU3MbI pa0OThl OPraHoOB BbleeHUs. CBs3b MMOJOCTH Tena
C KPOBEHOCHOW W BBIICIHUTEIBHON CUCTEMAMU. BblIeneHue y NMO3BOHOYHBIX >KMBOTHBIX M 4enoBeka. [loukn. CtpoeHune u
¢yHkmonupoBanue Hegpona. O6pazoBaHME MOUYH y YEIOBEKA.

3amura y OpraHu3MOB. 3allUTa y OJHOKJIETOYHBIX OopraHu3MoB. CrHopsl OakTepuil U IUCTHI MPOCTEHIINX. 3alluTa y
MHOT'OKJIETOUHBIX pacTeHul. Kytukyna. CpencTBa nacCUBHOM M XUMUYECKOM 3alUThl. DUTOHIUBI.

3amuTa y MHOTOKJIETOUHBIX >KUBOTHBIX. [IOKpOBBI M MX Mpou3BOAHBIE. 3aliuTa opraHuzMa oT Oone3Hed. MiMmyHHas
cuctema 4yenoBeka. KileTouHbI U TYMOpPaJIbHBIH UMMYHUTET. BpoxaAEHHBIA U MpUOOPETEHHBINH criennPUUecKuii UMMYHHUTET.
Teopust kinoHanbHO-cesekTUBHOrO uMMyHuTeTa (I1. Opnux, ®. M. bepner, C. Tonerasa). BocnanuTteabHble OTBETHI OPraHU3MOB.
Ponb BpoxkIEHHOTO NMMYHHUTETA B PA3BUTHH CUCTEMHBIX 3a00JIEBAHUIA.

PazgpaxxumMoCTh M peryyainus y Opraiu3MoB. PazipaxuMocTs y OJHOKIETOUHBIX OpraHu3MoB. Takcucsl. PazgpaxumocTs
U peryJiius y pacteHui. PocToBble BellecTBa U UX 3HAUEHHUE.

Hepsuas cuctema u pedaekropHas peryisaius y )KUBOTHbIX. HepBHas cucteMa u €€ oTAelbl. DBOJIIOIUOHHOE YCI0KHEHUE
CTpOEHUSI HEPBHOW CHCTEMBI Y KUBOTHBIX. OTIENbI TOJIOBHOTO MO3Ta IMO3BOHOYHBIX KUBOTHBIX. Peduiekc u pednexkropHas gayra.
be3ycnoBHbIE U YCIOBHBIE PEIICKCHI.

I'ymopanibHasg peryisanuss U SHAOKPUHHAs CHUCTEMA JKUBOTHBIX M uesloBeKa. JKenme3bl SHIOKPUHHOW CUCTEMBI M HUX
ropMoHsbl. JleficTBre ropMOHOB. B3auMOCBsI3b HEpBHOM M SHIOKPHUHHOW cucTeM. [ unmoTtanmamo-runodusapHas cucrema.

JdeMoHCTpamuun

Ioptper: U. I1. I1aBnos.

Tabnuiel u cxembl: «OTHOKIETOYHBIE BOJAOpOCIHY, «MHOTOKIETOUHBIE Bojopocin», «bakrtepum», «lIpocreiimmey,
«OpraHbl IIBETKOBBIX pacTeHUil», «CHUCTeMbl OPraHOB MMO3BOHOYHBIX KUBOTHBIX», « BHYTpeHHEe CTpoeHHe HaceKOMBbIX», « TkaHu
pactenuit», «KopueBbie cuctembl», «CtpoeHue ctedius», «CTpoeHHEe JIMCTOBOW IIIACTUHKU», « TKaHM >KMBOTHBIX», «CKener
yenoBekay, «llumeBapurensHas cuctema», «KpoBeHocHas cucremay, «/lpixarenpHas cucteMay, «HepBHas cuctemay», «Koxay,
«MpbleyHass cucrteMa», «BblnenurenbHas cucrema», «IHIOKpUHHAS cuctemay», «CTpoeHue MbIb», «MMMyHUTETY,
«KumeynonosnoctHeie», «CxeMa nmuTaHus pacTteHui», « KpoBeHOCHBIE CUCTEMBI TO3BOHOUHBIX KUBOTHBIX», «CTpOEHUE TUIPBI»,
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«CtpoeHue mnaHapun», «BHyTpeHHee cTpoeHue A0KIeBoro 4epss», «HepBHasa cucrema poio», «HepBHas cucreMa JsTyHIKHY,
«HepBHas cucrema npecMmbikaromuxcs», «HepBras cucrema ntuny, «HepBHas cuctema miiekonuramommuxy», «HepBHas cucrema
yesoBekay, «Pedruekcey.

OO6opyioBaHKE: CBETOBOW MHMKPOCKOI, MHUKpPOIpPENapaTbl OJHOKIETOYHBIX OPraHu3MOB, MHUKpOIpenapaThl TKaHEH,
PaKOBUHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX, UITIOKOJKUX, JKUBBIE IK3EMIUIAPbl KOMHATHBIX PacTeHUM, repdapuu pacTeHUn
pa3HbIX OT/EJIOB, BIaXHbIE MpENapaTbl KUBOTHBIX, CKEJIEThl MO3BOHOYHbBIX, KOJUIEKIIMU OECIO3BOHOYHBIX JKUBOTHBIX, CKEJIET
YeJioBeKa, 000pyA0BaHHEe JJIs AEMOHCTPAMU [TOYBEHHOT'O U BO3YIIHOTO MUTAHUS PACTEHUH, paclllerieHus Kpaxmaia U OeJIKOB
noJ1 nercTeueM (hepMeHTOB, 000PYAOBAHKE JIJIsl AEMOHCTPAIIMH OIBITOB MO U3MEPEHUIO JKU3HEHHOM EMKOCTH JIETKUX, MEXaHU3Ma
JbIXaTebHBIX JIBUKEHUM, MOJIETT TOJIOBHOT'O MO3Ta Pa3IuYHbIX KUBOTHBIX.

JlaGoparopHasi pabora «/3yueHue TKaHEH pacTCHUIN».

JlaGopaTopHasi pabora «/3ydyeHue TKaHEH KUBOTHBIX).

JlabopaTtopHas padora «/3yyeHue opraHoB IIBETKOBOTO PACTCHHUS».

Tema 10. PazmHoXeHNe U pa3BUTHE OPTaHU3MOB

dopMbl Pa3MHOKEHMsI OPraHU3MOB: Oecroyioe (BKIIIOYAsi BEreTaTUBHOE) W MOJIOBOe. Buabl Oecronoro pasMHOXKEHUS:
MOYKOBAaHME, CTIOPYJIAIUs, (hparMeHTaIus, KIOHUPOBAHHUE.

ITonoBoe paszmuHoxkeHue. [lonoBbie KIeTKH, Wiau rameThl. Meito3. Cranuu Meio3a. IloBeneHue XxpoMocoMm B Meio3se.
Kpoccunrosep. bruonorndeckuii cMbIcil Mei03a U TIOJIOBOTO Mpouecca. Meilo3 u ero MecTo B )KM3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaposasieBoe pazutue. ['ameTorenes y ;kuBoTHbIX. [looBbIe sxene3sl. OOpa3zoBaHuE U pa3BUTHE TIOJOBBIX KIETOK.
Cnepmarorenes u ooreHes. CTpoeHHe MOJI0BbIX KIETOK.

OmnogoTBOpeHnEe W HAMOPUOHATBHOE pa3BUTHE >KUBOTHBIX. CHOCOOBI OIJIOJOTBOPEHHUS: HAPY)KHOE, BHYTPEHHEE.
[TapTeHnorenes.

NuanBuayanbHOe pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPUOIOTHS — HAyKa O Pa3BUTHH OPTaHU3MOB. Mopgoecenes —
00HA U3 21A8HbIX NPobaem smbpuonoeuu. Konyenyus mopghozernos u mooenu mopgoeeneza. Cranuu >MOproreHe3a )KUBOTHBIX (Ha
npumepe Jsarymkn). Jpodnenue. Tumbl npobnenus. [Jemepmunuposantoe u HedepmuHuposanuoe opoonenue. bracmyna, munul
onacmyn. OCOOEHHOCTH IPOOICHHS MIICKOMUTAIOMINX. 3apOIbIIIIEeBhIE JIUCTKH (TacTpyJsiius). 3akiajKka OpraHoB W TKaHEH W3
3apOJBIIIEBBIX JIUCTKOB. B3anMHOE BIMAHUE YacTe pa3BUBAIOLIETOCS 3apojbliia (AMOpHOHATbHAS UHAYKIINS). 3aKiaaKa MjaHa
CTPOEHUS KUBOTHOTO KaK PE3yJIbTAT UEPAPXUUECKUX B3aAMMOJICHCTBHI TeHOB. BiusiHue Ha SMOpHOHATBHOE Pa3BUTHE PA3IUIHBIX
(aKTOPOB OKPYKAIOIICH CPEIBI.
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Poct u pa3Butue xxuBoTHbIX. [locTamOpuoHaneHblil nepuoa. Ilpsimoe u Henpsmoe pazButhe. Pazsutue ¢ MeraMop@o3om
y 6€Cr03BOHOYHBIX U TO3BOHOYHBIX )KMBOTHBIX. brogornyeckoe 3HaueHue npsiMoro U HEMpsiMOTo pa3BUTHS, UX PACIIPOCTPAHEHUE
B nipupoze. Tumbl pocta >kMBOTHBIX. DAKTOPHI PErYJSLUN POCTA KUBOTHBIX U YyenoBeka. CTaauu MOCTAIMOPUOHATBHOTO PAa3BUTHS
y )KUBOTHBIX U 4enoBeka. [lepuoasl oHToreHesa yenoseka. CtapeHue U cMepTh Kak OMOJIOTHYECKUE MPOLIECCHI.

Pa3mHoxenue u pazButue pacteHuil. ['ameroput u cnopoput. Meiio3 B KU3HEHHOM LHKJIE pacTeHui. OOpa3zoBaHue CIOp
B mpolecce Meino3a. ['amerorene3 y pacrteHuil. OIJIOAOTBOPEHHWE M PA3BUTUE PACTUTEIBHBIX OpraHu3MoB. J[BoliHOE
OIUTOIOTBOPEHHE Y IBETKOBBIX pacTeHuid. OOpa3zoBaHUE U Pa3BUTHE CEMEHHU.

MexaHu3MBbl pETYISINUNA OHTOT€HE3a Y PACTEHUI U JKUBOTHBIX.

JemoHcTpanuun

IToptpetsl: C. I'. Hapamun, X. [IIneman.

Tabmuuel  u  cxembl: «BereratuBHoe pa3mHoOxeHue», «Tumbl Oecrnoioro pa3MHOXeHUs», «Pa3MHOXeHue
XJIAMUJIOMOHAIb», «Pa3MHOXKEHNE 3BIIIEHb», «Pa3MHOXKEHUE TUIpb», «Meio3y, «XpoMocoMbl», «l'ameTorenesy», «CtpoeHue
AUIEKIIETKU U ciepMaTo30u1a», « OCHOBHbBIE CTaIuU OHTOreHe3ay, «lIpsimoe n HENpsMoe pa3BUTHEY, «Pa3BUTHE MANICKOTO KYKa,
«Pa3Butue capanum», «Pa3Butrue nArymku», «JIBOWHOE OIJIONOTBOPEHHE Yy LIBETKOBBIX pacTeHHil», «CTpoeHHE CeMsH
OIHOJOJBHBIX U ABYJOJIbHBIX pPACTCHUI», «KU3HEHHBIN LIUKJI MOPCKOM KaIyCThl», <JKU3HEHHBIN UK MXa», « KU3HEHHBIN LIUKI
NAIOPOTHUKA», «KU3HEHHBIN LUK COCHBI».

OO6opyioBaHKe: CBETOBOM MHMKPOCKOII, MUKpOIpenapaThl SHUIEKIETOK U CIepMaTo30ua0B, Mojaenb «llukin pa3Butus
JIATYIIKWA.

JlabopaTopHasi padora «/3yueHne cTpOEHHUs MOJOBbIX KIETOK HAa TOTOBBIX MUKPOIIpENapaTax.

IIpakTuyeckas padora «BbIsBICHUE TPU3HAKOB CXOJICTBA 3aPOBIIICH TO3BOHOYHBIX YKUBOTHBIX).

JlaGoparopHuasi pabora «CTpoeHHE OPraHOB Pa3MHOKEHUS BBICIIIMX PACTCHUIN.

Tema 11. 'eHeTuka — HayKa 0 HACJIEACTBEHHOCTH M U3MEHYUBOCTH OPraHU3MOB

Hctopus cTaHOBIEHUS W pa3BUTUS TeHETUKH Kak Hayku. Paboter I'. Menaens, I'. ne ®puza, T. Moprana. Poinb
OTEUECTBEHHBIX YUE¢HBIX B pa3BuTuu reHeTukn. Padoter H. K. KonbeioBa, H. M. BaBunosa, A. H. benosepckoro, I'. /1. Kapnedenko,
10. A. ®unmunaenko, H. B. TumodeeBa-Pecorckoro.

OCHOBHbIE TE€HETHMUYECKHE MOHSTUS U CUMBOJBL. ['OMOJOrMYHBIE XPOMOCOMBI, aJIEJIbHbIE T'€HbI, aJbTEPHATHUBHbIC
MPU3HAKK, JOMUHAHTHBIA M PEIECCUBHBIN MPU3HAK, TOMO3UTOTA, TeTEPO3UT0Ta, YUCTAs JIMHUSA, THOPUABI, TEHOTHUM, (DEHOTHTI.
OcHOBHbBIE METO/IbI TEHETUKH: THOPUI0JIOTNYECKHM, IIUTOTIOrMYECKUM, MOJIEKYISIPHO-T€HETUYECKUI.
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JdemoHcTpanuun

IToptpetsl: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1. BaBuinos, A. H. benosepckui, I'. 1. Kapneuenko,
10. A. ®ununuenko, H. B. Tumodees-PecoBckuii.

Tabauiibl u cxeMbl: «MeTo bl TeHETUKNY, «CXEeMbI CKPEIIUBaAHUS.

JlabopaTopHasi padora «/Ipo3oduna kak 00bEKT TEHETUYECKUX UCCIIETOBAHUI ».

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpeniuBanue. [lepBoiii 3akoH MeHzenss — 3aKOH €IMHOOOpa3us TUOPHUAOB TMEPBOrO TMOKOJICHUS.
[IpaBuno pomunupoBanusi. Bropoit 3akoH Menaens — 3aKOH paclICIUIeHUsT MpU3HAKOB. [luTonorudeckre OCHOBBI
MOHOTHOPHUIHOTO CKpeIuBaHusl. [ umore3a 4MCTOTHI TamMer.

AHanuzupyroniee ckpemuBanue. [[poMexxyTouHbl xapakTep HaclienoBaHus. Pacuienienre npu3HakoB MPU HEMOJIHOM
JTOMUHUPOBAHUHU.

JuruOpuaHoe ckpemuBaHue. Tpetuil 3akoH MeHaenss — 3aKOH HE3aBUCHMOIO HACJEAOBAHHS MPU3HAKOB.
[{uTonornueckue OCHOBBI JUTHOPUTHOTO CKPEIITUBAHUS.

Cuemniennoe HacneoBanue npusHakoB. Pa6otel T. Moprana. CuenyieHHOe HaclieJoBaHUE T€HOB, HAPYIIEHUE CLIETUICHUS
MEXKJ1y TeHaMu. XpOMOCOMHasl TEOpHUsI HACIIEICTBEHHOCTH.

I'eneTuka moma. XpoMOCOMHBIM MEXaHU3M ONPEAEIIECHUS M0Ja. AyTOCOMBI U IMOJOBBIE XPOMOCOMBI. ['OMOraMeTHbIN U
reTeporaMeTHbIi noJl. ['eHeTndyeckas CTpyKTypa IOJIOBBIX XpoMOCOM. HacnenoBanue nprusHakoB, CHEIIEHHBIX C I1OJIOM.

I'enotunn kak nenoctHas cucrema. [lLiedoTponuss — MHOXKECTBEHHOE JEHMCTBHME TeHAa. MHOMXECTBEHHBIA AJUICIIU3M.
B3anmopeiicTBue HeasuienbHbIX reHoB. KoMmmuiementapHocTs. Onuctas. [lonumepust.

['eneTnueckuii KOHTPOJIb PA3BUTHS PACTECHUH, )KUBOTHBIX U YEJIOBEKA, a TAKKe (PU3NOIOTHUECKUX MPOIIECCOB, MTOBEICHUS
U KOTHUTUBHBIX (yHKIM. ['eHeTHMueckne MeXaHU3Mbl CUMOHMOreHEe3a, MEXaHHU3MBbl B3aUMOJCUCTBHUS «XO3MH — IMapa3uT» H
«XO035HUH — MUKPOOHOMY. ['eHeTndecKkre acreKThl KOHTPOJIS U M3MEHEHUS HACIIECTBEHHON NH(GOPMAIINH B IIOKOJIEHUSAX KIETOK U
OpPraHu3MOB.

JdemoncTpanuun

Iloprpetsl: I'. Menaens, T. Mopras.

Tabmuupbl u  cxembl: «llepBbiii uw BTOpoil 3akoHbl Mennensa», «Tperuil 3akoH MeHaens», «AHaIU3UpYOLIEE
ckpemmBanue», «Hemomnoe nommamMpoBaHue», «CIEIEHHOE HACIEeIOBaHWE MPHU3HAKOB y Apo30duibly, «[ eHeTuka momay,
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«Kapuotun uenoBekay, «Kapuorun apozoduiib», «Kapuotun ntuub», «MHOXKECTBEHHBIH amienu3m», «BzaumoneicTBue
TEHOB.

O6opyzaoBaHue: MOAENIb U IEMOHCTpALMM 3aKOHOB €IMHOO00pa3us TMOpHUIOB IEPBOTO IOKOJIEHMS M PaCLICIUICHUS
IIPU3HAKOB, MOJENb U1 JAEMOHCTPAIlMM 3aKOHAa HE3aBUCUMOIO HACJENOBaHUsS IPU3HAKOB, MOJENb U1 JAEMOHCTPALUU
CLEIUICHHOI'0 HacleA0BaHMs MPU3HAKOB, CBETOBOM MUKPOCKOI, MUKpompenapat: «Jpo3odumay.

IIpakTnueckas padora «/3ydyenue pe3yapbTaToB MOHOIMOPUIHOTO CKPEIIMBAHUS Y IPO30PUIBI».

IIpakTnueckas padora «/3yuenue pe3yiapTaToB ITUTHOPUIHOIO CKPEUIUBAHUS Y APO30(DUITBI.

Tema 13. 3aK0OHOMEPHOCTH U3MEHYMBOCTH

B3aumopeiictBue reHotuna u cpeasl npu GopmupoBaHuu (eHotuna. M3aMmeHunBOCTh Tpu3HakoB. KauecTBeHHBIC U
KOJIMYECTBEHHbIC MPU3HAKKU. BUIbl NK3MEHUMBOCTHU: HEHACIECICTBEHHAS U HACJICICTBEHHAS.

MopaudukannonHass U3MEHYUBOCTh. PoJib cpeibl B opMUPOBaHUU MOIU(PUKAIIMOHHON M3MeHYnBOCTU. HopMa peakimu
npu3Haka. Bapuanmonnsiil psix v BapuanmonHas kpusas (B. Moranncen). CoiicTBa MO (DUKAIIMOHHONW U3MEHUHNBOCTH.

I'enotunuueckass M3MEeHUYMBOCTL. CBOMCTBA I'€HOTHITMUECKOM M3MEHUYMBOCTH. BUIIBI T€HOTUINYECKON M3MEHUYWBOCTH:
KOMOWHATHBHAs, MyTallHOHHAS.

KomOuHaTuBHAsT W3MEHYHMBOCTh. Mel03 W TOJOBOM MpoIecC — OCHOBAa KOMOWHATUBHOM HW3MEHUYHMBOCTH. Poib
KOMOWHATHBHON N3MEHYUBOCTU B CO3JaHUU I'€HETUYECKOT0 pa3HO00pa3us B Mpejiesiax 0JJHOrO BUIA.

MyTanmoHHass U3MEHYUMBOCTh. BUIbI MyTalMii: T€HHBIE, XpPOMOCOMHBIE, TeHOMHbIE. CIIOHTaHHBIE U MHIYLUPOBAHHBIE
MyTaluu. SaepHblie U HUTOIIa3MaTuyeckue Mmytaiuu. CoMaTU4ecKue 1 MoJjioBble MyTaluu. [[puurnHbl BO3BHUKHOBEHUS MYTAIlUH.
MyTarenbl M WX BIHMSHME Ha OpPraHU3Mbl. 3aKOHOMEPHOCTH MYTAIlMOHHOTO IMpoliecca. 3aKOH TOMOJIOTUYECKUX pPSAJTOB B
HacnencTBeHHo naMenunBocty (H.M. BaBunios). BHesiiepHas ”3MEHUYHMBOCTh U HACJIEACTBEHHOCTb.

Dnueenemuxa u dnueeHOMUKA, POJib INUCCHEMUYECKUX PAKmMopos 8 HACIe008AHUU U UBMEHUUBOCU (DEHOMUNUULECKUX
NPUSHAKOB Y OP2aAHUIMOB.

JemoHcTpanumn

[Moprpetsr: I'. ne ®pus, B. Moranncen, H. Y. BaBuios.

Tabmuipl 1 cxeMbl: «Buapl n3ameHunBOCTHY, «MoOaUpUKAIMOHHAS U3MEHYHBOCThY», «KOMOWHATHBHAS M3MEHUYHUBOCTHY,
«Meiio3y, «OmnonoTBopeHuey, «I'eneTndeckue 3a00eBaHus YeaoBeKay, « BUabl MyTaiuii».

OOGopyoBaHue: JKMBBIE W TepOApHBIE HK3EMIUISIPHl KOMHATHBIX pPacTeHHd, pUCyHKH ((oTorpaduu) >KUBOTHBIX C
pa3IMYHBIMU BHUJIAMHA U3MEHUYUBOCTH.
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Jlaboparopnas padora «lcciaenoBanue 3aKOHOMEPHOCTEH MOAM(UKAIMOHHOW U3MeHYMBOCTH. IlocTpoeHue
BAPUALMOHHOIO PsAJla U BApUALIMOHHON KPUBOW».
IIpakTnueckas padora «Myrtanuu y 1po30¢puibl (Ha TOTOBBIX MUKPOINpPENapaTax)».

Tema 14. I'eHeTnKa YeJI0BEKA

Kapuotun denoBeka. MexayHapoaHass MporpamMma HCCIEIOBAHMS I€HOMa 4eloBeKa. MeTOoabl M3Y4YEHHUs] T'€HETUKH
YeJIoBeKa: TeHEAIOTMUECKHM, OJTM3HEIIOBbIN, [IMTOIT€HETUYECKUH, MOMYJISIIIUOHHO-CTATUCTUYECKUN, MOJIEKYJIIPHO-T€HETUYECKUA.
CoBpeMEHHOE ONpPEAEICHUE IEHOTHUIIA: MTOJTHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM 4ucie ¢ nomoibio ITHP-
aHanu3a. HacnencrBeHHble 3a00sieBaHusl YeaoBeKa. ['€HHbIE U XPOMOCOMHBIE 0OJI€3HU ueoBeka. bonesHu ¢ HacieaCTBEHHOM
PeIPacioiOKEHHOCThIO. 3HAYEHUE MEAUIIMHCKOM TeHETMKH B NPENOTBPAIlEHUH M JIEYEHUH TeHETUYECKUX 3a00JieBaHUN
YyenoBeka. MeauKOo-reHeTUYECKOe KOHCYIbTUpoBaHuE. CTBOJIOBbIE KIETKH. [IOHSATHE «TEHETHMYECKOro TIpy3a». ITHUYECKHUE
aCIEKThI UCCJIEIOBAaHUHN B 00JIACTH PEIaKTUPOBAHUS F'€HOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue (HakTOpbl MOBBIIIEHHOW YYBCTBUTEIBHOCTU 4YEJIOBEKA K (DPU3NYECKOMY M XUMHUYECKOMY 3arpsi3HEHUIO
OKpyXarouien cpenbl. ['eHeTnueckas nmpeapacoaokKEeHHOCTh YeJI0BEKa K [MaTOJIOT UsIM.

JemoHcTpanuun

Tabauup! u cxembl: «Kapuotun yenoBeka», «MeTOIbl M3y4eHUs T€HETHKHU uejoBekay, «I'eHeTnueckue 3a0ojieBaHUs
YEJI0BEKAY.

IIpakTnueckas padora «CocTaBieHUE U aHAJIN3 POLOCIOBHON.

Tema 15. Cestekuusi OpraHusMoB

JlomecTukamuss W CeNeKuus. 3apoXKJIeHue ceyleKkuuu u jaoMmectukanuu. Ydyenue H. U. BaBumoBa o IleHTpax
IIPOUCXOKACHUS K MHOT000pa3usi KYJIbTYPHBIX pacTeHUM. PoJIb CeleKIuu B CO3JaHUN COPTOB PACTEHUM U ITOPO,T )KUBOTHBIX. COpT,
1opojia, IITaMM. 3aKOH TOMOJIOTMYECKMX PSJ0B B HacieAcTBeHHOM wu3MmeHunBoctd H. WM. BaBumoBa, ero 3HaueHuwe s
CEJICKITMOHHOU PabOTHI.

Metonbl ceneKnMoHHON padoThel. MICKyCCTBEHHBIH OTOOP: MACCOBBIM M WHAMBUAYaJIbHBIN. DTambl KOMOMHAIIMOHHOMN
ceneknuy. McrbTanue mporu3BOAUTENCH 110 TOTOMCTBY. OTOOp MO TEHOTHUITY ¢ TIOMOIIBIO OIEHKH (PEHOTHIIA ITOTOMCTBA U OTOOP
110 TeHOTHUITY ¢ moMoIbro aHanmm3a JIHK.
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HckyccTBEHHBIN MyTareHe3 Kak MeTo/l CeJIEKIIMOHHON paOoThl. PainainoOHHBIN 1 XUMUYECKUA MyTareHe3 Kak HCTOYHUK
MyTalMi y KyJIbTYpPHBIX (pOpM OpraHu3MoB. Vcrosib30BaHNE FT€HOMHOTO peJaKTUPOBAHUSA U METO0B pekoMOnHaHTHbIX JIHK s
ITOJTyYEHHS UCXOJHOTO MAaTepHalIa sl CEJEKIUU.

[lonyyenune mnonumuionaoB. BHyTpuBHioBasg rubpuansanus. bBiM3KopoaCTBEHHOE CKpelIMBaHUE, WJIA WHOPHUIMHT.
HepoactBenHoe ckpemuBanue, win ayropuausr. ['eteposuc u ero npuuuHbl. Mcrnonb3oBaHuWe rerepo3uca B CEJEKIUU.
Otnanénnas rubpuauzanusd. [Ipeogonenue Oecrnonnst MeXBUIOBLIX THOPUAOB. J{OCTHKEHUS CENEKIIMU PACTEHUM U KUBOTHBIX.
«3enénas pegonioyusy.

CoxpaHeHue M U3y4YeHHE N€HETUYECKUX PECYpPCOB KYJIBTYPHBIX PACTEHUN M UX JAUKHUX POAUYEH I CO3[JaHUSI HOBBIX
COPTOB W THOPUIIOB CEIbCKOXO3SUCTBEHHBIX KYIbTYp. M3yueHue, coxpameHue u YNpagieHue 2eHemudyecKUuMu pecypcamu
CEeNbCKOXOZAUCMBEHHBIX U NPOMbBICIOBLIX HCUBOMHBIX 6 YENAX YIYUULeHUS CYUIeCEVIOuUX U CO30aHUsi HO8bIX NOPOO, TUHULL U
KpOCCO8, 8 MOM Yucie ¢ NPUMeHeHUeM COBPEMEHHbIX Memo008 HAYYHbIX UCCAe008AHULL, NepedosbiX Uuoei U NepCcneKmueHbIX
MexHON02UU.

JemoHcTpanuun

IToptpetsl: H. . BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II. JIlykesinenko, b. JI. Actaypos, H. bopnoyr, /.
K. benses.

Tabnuiel u cxeMbl: «L{eHTpBI TPOUCXOKIEHUSI 1 MHOTOOOpa3us KyJIbTYPHBIX PACTEHUY, «3aKOH TOMOJIOTUYECKUX PSAIOB
B HACJIEICTBEHHON M3MEHUYHBOCTHY, «MeToibl cenekuumn», «Otnanéunas rudpuauzanusy, «MyTtareHes».

JlabopaTopHas padora «/3yueHne copToB KyJIbTYPHBIX PACTEHUN U MOPOJI TOMAIIHUX YKUBOTHBIX».

JlaGopaTopHuasi pabora «/3yueHrue METO0B CEJICKIIUU PACTEHUI».

IIpakTuyeckas padora «IIpuBuBKa pacTeHUN».

IKckypcusi «OCHOBHbIE METOIbl M JOCTHXKEHHUSI CEJIEKIMU PACTEHUN W KMBOTHBIX (HA CEJEKIMOHHYIO CTAaHIUIO,
IUIEMEHHYIO (hepMy, COPTOUCTIBITATENIbHBINA YYaCTOK, B TEIUTMYHOE XO35HUCTBO, B JIAOOPATOPHIO arpOYHUBEPCUTETA WM HAYYHOTO

LEHTPA)».

Tema 16. BuoTexHO0J0rHsl H CHHTETHYECKAs! OHOJI0rusl

OOBEKTHI, HCTIOJB3yEeMbIe B OMOTEXHOJIOTHH, — KIICTOYHBIC U TKAHEBBIC KYJIbTYPbl, MUKPOOPTaHU3MBI, UX XapaKTEPUCTHKA.
TpanumuonHass OMOTEXHOJIOTHS: XJICOOMEUCHUE, MOIyYSeHNE KUCIOMOJIOYHBIX MPOAYKTOB, BHHOEINE. MHUKPOOHOIOTHUCCKUI
cuHTe3. OOBEKThl MUKPOOHOIOTHYECKUX TeXHOIOTHM. [Tpon3BoaCcTBO O€nika, aMUHOKHUCIOT M BUTAMHUHOB.
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Co3naHne TEXHOJIOTUA W MHCTPYMEHTOB LIEJICHANIPABICHHOTO HM3MEHEHHUS M KOHCTPYUPOBAHHUS TE€HOMOB C IIEJBIO
MOJIyYEHHUS OPTraHU3MOB U UX KOMIIOHEHTOB, COJIEpPKAIINX HE BCTPEUAIONIUECS B IPUPOJIE OMOCUHTETUUECKUE MYTH.

Knerounass unxxenepusi. MeTonbl KyJabTypbl KIETOK M TKaHEW pacTeHU U KUBOTHbIX. Kpmobanku. Comatuueckas
rudpuan3anus U coMaTuueckuit amopurorenes. VMcnonbp3oBaHue ramionoB B CENCKIUU pacTeHU. [lonyyenue MOHOKIOHATbHBLX
anmumen. Hcnonvzosanue MOHOKIOHANbHLIX U HOJIUKIOHAILHLIX anmumen 6 Meouyune. VICKyCCTBEHHOE OIUIOJOTBOPEHUE.
PexoHCTpyKIUs SIMIEKIETOK U KIOHUPOBAHME >KMBOTHBIX. METOJl TpaHCIUIAHTALIMM SIEP KIETOK. TexHonocuu 0300poeeHus,
KYIbMUBUPOBAHUSL U MUKPOKIOHAILHO20 PA3SMHONCEHUS CEIbCKOXO03AUCMBEHHBIX KYAbMYP.

XpoMocoMHasi U TeHHasi WHXeHepus. VICKyCCTBEHHBIM CUHTE3 I'eHa W KOHCTpyupoBaHue pekomOuHaHTHbIX JIHK.
Co30aHue mpanceenHblX opeanu3mos. JIOCTUKEHUS W TEPCHEKTUBBI XPOMOCOMHON W T€HHOW WHXKEHEPUH. JKOJOTHUECKUE U
ATUYECKHUE MPOOIEMbl TCHHOU UHXEHEPHH.

Menunuackue OuotexHonoruu. Iloctrenomuas mudponas meauinuua. [IIP-nuarnoctuka. MeTabosoOMHBIN aHaN3,
TEHOLICHTPUYECKUI aHalW3 MpOTeoMa 4YeJOBEKa MJi OLEHKH COCTOSAHUS €ro 370poBbi. VCHOJIb30BaHUE CTBOJIOBBIX KIJIETOK.
Tapretnast Tepanust paka. 3D-OnonnkeHepust 1 pa3paboTku GyHAaAMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHN, CO3aHUs
KOMIUIEKCHBIX TKaHEH COYeTaHWEM TEXHOJIOTMH TpEXMEpHOro OuWonpuHTUHra W ckaddonauara s pemeHus 3aaad
NEPCOHAIU3UPOBAHHON MEIUIMHBI.

Co3zmanue BEKTOPHBIX BAKIIMH C IE1bI0 00eCTIeueHUs] KOMOMHUPOBAHHOM 3anuThl 0T Bo30yauTenei OPBU, ycranoBnenue
MOJICKYJSIPHBIX MeXaHu3MOB (¢yHKuoHupoBanuss PHK-conmepxkaiux BHUpPYCOB, BBI3BIBAIOIIUX OCO0OO OIAcHBIC 3a00JIeBaHUS
YyeJ0oBeKa U )KUBOTHBIX.

JdeMoHCTpamuun

Tabmuipl u cxembl: «Vcnonp30BaHNE MUKPOOPTAaHW3MOB B MPOMBIIIUICHHOM MPOU3BOICTBEY, «KiieTouHass HHKEHEepUs»,
«I'eHHass UHKEHEPHUSI».

JlabopaTopHasi padoTa «/3yueHne 0o0bEKTOB OMOTEXHOJIOTUN.

IIpakTuueckas padora «llomyyeHue MOIOYHOKUCIBIX TPOTYKTOBY.

IKcKypcusi «buorexHomorus — Ba)KHEHINAs MPOU3BOJIUTEIbHAS CHJIAa COBPEMEHHOCTH (Ha OHMOTEXHOJIOTHYECKOE
MIPOU3BOJICTBO)».

11 KIIACC

Tema 1. 3apo:kaeHnue U pa3BUTHE IBOJTIOIUOHHBIX MPEACTABJIEHUH B OM0JOTHHI
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OpomonmonHas teopust Y. /lapBuHa. IIpennocpulku BO3HMKHOBEHMS NapBuUHU3MA. JKU3Hb M HayyHas JEATEIbHOCTH
Y. lapsuHa.

JBrwxkymue cuibl 3BodtouMd  BuAoB 1o Y. JlapBuHy (BbICOKas HWHTEHCUBHOCTb PAa3MHOXEHUS OPraHU3MOB,
HacCJeJICTBEeHHAs] K3MEHYUBOCTh, O0pH0a 3a CYLIECTBOBAHUE, ECTECTBEHHBIN U HCKYCCTBEHHBIN OTOOD).

Odopmaenue cunretnueckoi Teopuu 3Bosroruu (CTI). HelttpanbHas Teopus sBomtonnu. CoBpeMeHHas YBOJTIOIMOHHAS
Ouosnorus. 3HaueHHUEe SBOTIOIMOHHON TEOpUH B (POPMUPOBAHUHU €CTECTBEHHO-HAYUYHON KapTHUHBI MUPA.

JdemoHcTpanumn

IMoptpetsl: Apucrorens, K. Jlunneit, K. b. Jlamapk, 3. XK. Cent-Unep, XK. Kroswe, Y. Japsun, C. C. UerBepukos, .
N. llImansraysen, Jx. Xonneitn, 1. K. bensies.

Tabmuibl u cxeMmbl: «Cucrtema xuBod npupoasl (mo K. Jlunnero)», «JlectHuna >xuBbiX cymiecTB (rmo Jlamapky)»,
«MexaHu3m GOopMHUpPOBaHUS MPUCIIOCOOJIEHUHN Y paCTeHU U )KUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapiipyTta myTelecTBus
Y. Japsuna», «Haxoaku Y. dapsuna», «®opmbl 60psObI 32 cyliecTBOBaHuE», «[loposl romydeii», «MHOrooOpasue KyiabTypHBIX
dopM kamycTbi», «I1opoJibl JOMAIIHUX KUBOTHBIX», «Cxema oOpa3oBaHus HOBbIX BUIOB (110 Y. [apBuny)», «Cxema COOTHOIICHUS
JIBUKYIIUX CUII SBOJIOLUN», «OCHOBHBIE NTOJIOKEHUSI CHHTETUYECKOW TEOPUU IBOIIOLIUN.

Tema 2. MUKPOIBOJIIOIHS U €€ pe3yJIbTaThl

[Momynsiuusa Kak yeMeHTapHas eauHuila dBooIuU. COBpeMEHHBIE METOAbl OIIEHKM T€HETHYECKOro pa3sHooOpa3usi u
CTPYKTYpbI TomyJsiiuii. Mi3amenenne reHodoH1a MOMyJISaIud KaK 3JIEMEHTapHOE SBOJIFOIMOHHOE SIBJIEHHE. 3aKOH T€HETHYECKOIro
paBHoBecus k. Xapau, B. BaitnOepra.

OnemeHTapHbie (aKTOpbl (ABMXKYIIUE CHUIIBI) SBOMIONMU. MyTanumoHHbIA mporecc. KoMOMHAaTHBHAS H3MEHYUBOCTD.
Hpeiid TeHoB — ciydaiiHble HEHANpaBICHHbIE M3MEHEHMS YacTOT ajulesied B momymsiusax. DdQext ocHoBatensd. Igpgexm
OymoL10yHo20 2opaviuika. CHUdMCEHUe 2eHemuyecko20 pazHooopasus: npuduHvl u ciedcmsus. llposenenue s3¢hghexma Opetigha
2eHO08 8 OonbUUX U Manvlx nonyaayusx. Murparuu. U3onsaius nomymsiuii: reorpaduyaeckas (IpocTpaHCTBEHHAs ), OUOIOrndecKas
(penpoayKTHBHAs).

EctecTBennbiii oTOOp — HampaBusomuid Qpakrtop HBomonuu. DOpPMBI  €CTECTBEHHOIO OTOOpa: ABWKYIIWH,
CTAOMIM3HUPYIOMINM, pa3pbiBatomuid (u3pynTuBHEIN). [TogoBo#t 0TOOp. BO3HMKHOBEHHME W ABOJIONHMS COIMAIBLHOTO TIOBEACHUS
KUBOTHBIX.
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[Ipucnoco6eHHOCTh OPraHU3MOB KaK pe3yJbTaT MHUKPOIBOJIIONUU. BO3ZHUKHOBEHUE MPUCIOCOOJICHUN Y OpraHu3MOB.
Apomopdo3bl U wuamoanantanuu. [lpumepsl mnpucnocoOieHnit y opraHu3moB: Mopdosoruueckue, (HU3N0IOTHYECKUE,
OnmoxuMu4ueckue, nopeeHueckue. OTHOCUTENIBHOCTh MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xputepuu u ctpykrypa. Bugoobpa3zoBanue kak pe3yiabTaT MUKpOIBOIONMU. M3omsmus — kitodeBoil (hakTop
BU1000pazoBanusl. [IyTu u ciocoObl BUI000pa3oBaHus: ajuionarpuyeckoe (reorpaduueckoe), CuMnaTpuieckoe (3KOJIOTHIECKOe),
«MTHOBEHHOE» (MOJUTIONAN3AINS, THOpUInU3anys). JJuTeIbHOCTh YBOTIOIIMOHHBIX TIPOILIECCOB.

Mexanu3Mbl pOpMUPOBAHUSL OMOJIOTUUECKOTO Pa3HOOOpa3usl.

Ponb sBontoImoHHON OMONIOTHH B pa3pabOTKe HAyYHBIX METOJIOB COXpaHEHHs OnopaszHooOpasus. MUKPOIBOIIONUS U
KOABOJTIOIMS TTAPA3UTOB M X X035€B. MexaHn3Mbl (POPMHUPOBAHUST YCTOMYMBOCTH K AHTHOMOTUKAM U CTIOCOOBI OOPHOBI C HEM.

JdemoHcTpanuun

IToptpetsl: C. C. YerBepukos, J. Maiip.

Tabmuipl U cxembl: «MyTalnMoHHAasE U3MEHYUBOCTEY, «llonmynsmuonHas CTpyKTypa Buaa», «Cxema MposBICHUS 3aKOHA
Xapnu—BaitaOepra», «J/IBUXKylIre CHIbI JBOJIOIUNY», «DKOJOTHYECKAs] W3OJANMS TOMYyJSIUA CeBaHCKOU  operny,
«"eorpaduyeckast U30JAIUS JIMCTBEHHUIIBI CUOWPCKOW W JIMCTBEHHUIIBI JaypcKoiy, «llomynsiroHHBIE BOJTHBI YUCICHHOCTHU
XHUIIIHUKOB M XKepTB», «CxeMa NeUCTBUSI €CTeCTBEHHOTO 0TOOpa», «DopMbl 6OpbOBI 3a cyliecTBOBaHUEY», «HIYyCTpUaIbHbBIN
MenaHu3M», «KuBble uckomaemeiey», «IIoKpoOBUTENBCTBEHHAS OKpacka KMBOTHBIX», «IIpenymnpexaaromas okpacka )KUBOTHBIX),
«Dusnonoruueckue amantanuny, «lIpucrnocoO0iIeHHOCTh OpPraHU3MOB U €€ OTHOCUTENbHOCTHY», «Kpurepum Buna», «Bumisi-
nBOMHUKNY, «CTpyKTypa BUaa B mpupone», «Crnocodsl BumooOpa3zoBanusy, «I eorpaduyueckoe BUA00Opa3oBaHUE TPEX BHUJIOB
JAHJBIIICH, « DKOJIOTHYECKOe BUA000pa30BaHUE BUIOB CUHUI, «Ilomurmounasl pactenniiy, «KamycTHo-peneunbii THOpuIy.

Oo6opynoBanue: repdapuu pacTeHHH, KOJJIEKIIMM HACEKOMBIX, uUydella MTUI[ W 3BEpe ¢ MpuMepamMu pPa3IndHbIX
NPUCTIOCOOJIEHNH, Yydelia MTULl U 3BEPEe pa3HBIX BUAOB, TepOapuu pacTeHUil OJIM3KUX BUIOB, 00Pa30BABIIMXCS PA3IMYHBIMU
criocobamu.

JlabopaTopHasi padoTa «BbIsiBIeHNE U3BMEHUYUBOCTU Y 0COOEH OJJTHOTO BUIA.

JlabopatopHas padora «[Ipucnocob6ienns: opraHu3MoB U X OTHOCUTEINbHAS 1IETIECO00PA3HOCTD».

JlabopaTtopHas pa6ora «CpaBHEHHE BHIOB 110 MOP()OIOTHIECKOMY KPUTEPHUIOY.

Tema 3. Makpo3BoJIIOLMS U €€ pe3yJibTaThl
Metonbl u3ydeHus: MakpodBodtonuu. [lameoHTONmOrMYeckne MeETONbl M3y4deHus sBomtonuu. llepexomubie Gopmber u
(dunoreHeTHYEeCKue PsiIbl OPraHU3MOB.
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buoreorpaduueckue Metoapl wu3ydeHus odBomonuu. CpaBHeHue GIOpel W (GayHbl MaTepUKOB K OCTPOBOB.
buoreorpaduueckue odnactu 3eMiau. BUabl-3HIEMUKU U PETUKTHI.

DOMOPHOJIOTUYECKHE W CPAaBHUTEIBHO-MOP(OIOTUYECKAE METOIBI HM3YyYCHHS DBONIONUU. | €HETHYECKHE MEXaHU3MBI
ABOJIFOIIMM OHTOTEHE3a M TOSBJICHUS ABOJIIOIMOHHBIX HOBIIECTB. | OMOJIOTMYHBIC M aHAJOTHYHBIC OpraHbl. PyaumMeHTapHBIS
OpraHbl W aTaBU3MBL. MOJCKYJIIPHO-TEHETUYECKUE, OWOXMUMHYCCKHE W MAaTeMAaTHYECKHE METOJbI HW3YYCHHUS DSBOJOIUU.
I"'omonoruunbie TeHbl. COBpEMEHHBIE METOIBI ITOCTPOCHUS (PHIIOTCHETHUECKUX JIEPEBhHEB.

XPpOMOCOMHBIC MYyTaIlU{ U IBOJIFOIUS TCHOMOB.

OO6mue 3aKoHOMEPHOCTH (MpaBwiia) ABOJOUUU. [Ipunyun cmenvt hynkyuu. HeoOpaTUMOCTh SBOJIONUU. AJanTHBHAS
paauarus. HepaBHOMEPHOCTH TEMIIOB SBOJTIOIIHH.

JdemoHcTpanuun

IMoptpets: K. M. bap, A. O. Koanesckuii, ®. Mrosnep, J. ['ekkenb.

Tabmuiel 1 cxembl: «DUITOTCHETHYCCKUN P JIOMAAN», «APXEONTEPHKC», «3Bepo3yObie sAmiepb», «Cteromedanby,
«Punnodutely, «CeMeHHBIC TaNOPOTHHKNY», «buoreorpadguueckne 30HBI 3emuny», «Jlpelid KOHTHHEHTOB», «PeaUKTHI»,
«HavanpHble CcTauu 3MOPHUOHAIBHOTO PAa3BUTHS TO3BOHOYHBIX J>KUBOTHBIX», «[ OMOJIOTHYHBIC M aHAJOTHYHBIC OpPTaHbI»,
«PynmuMeHTBI», «ATaBU3MBI», «XPOMOCOMHBIC HA0OOPHI YelIOBEKa U IMMIaH3ey», «[J1aBHbIe HAIIpaBICHUS 3BOIOIUNY, «O0IIHe
3aKOHOMEPHOCTH BOJIOLIUN.

OO6opynoBaHue: KOJUICKIIMH, Trepdapuu, MYJSKA HUCKOMAEMbIX OCTaTKOB OpPraHU3MOB, MYISDKA TOMOJIOTHYHBIX,
AHAJIOTUYHBIX, PYJIUMEHTAPHBIX OPTaHOB U aTaBU3MOB, KOJUIEKIIUU HACEKOMBIX.

Tema 4. Ilponcxoxaenne u pa3BuTHE )KU3HA HA 3eMJie

Hayunbpie rumorte3sl MpPOMCXOXKACHUS KU3HU Ha 3emiie. AOWoreHe3 u maHcnepmus. JloHaydHbIe TpeaCTaBICHUS O
3apOXKIAEHUN KU3HU (KpealuoHu3M). ['unore3a MoCTOSHHOIO CaMO3apOXKAEHUS )KU3HU U €€ ornpoBepkeHue omnbitamu . Penn,
JI. Cnannannanu, JI. TTacrepa. [IpoucxoxaeHue sKuU3HU U aCTPOOMOIIOTHS.

OcHoOBHbBIE ATanbl HeOpraHudyeckou sBoJitonuu. [lmaHerapHast (reojoruueckasi) 3BOJIOLMS. XHUMHYECKAs 3BOJIIOLHA.
AOHOTCHHBIN CHHTE3 OpraHUYecKux BemecTB u3 Heoprannmdeckux. OneiT C. Mumtepa u I'. FOpu. O6pa3oBaHue mojJuMepoB H3
MoHoMmepoB. KoarnepBatnas runore3a A. M. Onapuna, runore3a nepBudHoro OynboHa J[k. XoijaeiiHa, TeHETUYECKas TUIIOTE3a
I'. Ménnepa. PuGosumbr (T.Yex) m rumoresa «vmpa PHK» V. Tl'mnbGepra. dopmupoBanne mMeMOpaH M BO3HUKHOBEHHE
MPOTOKJIETKHU.
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Hcropus 3emumn m meronsl €€ wn3ydeHHs. lckomaeMble OpPraHMYeCKHE OCTAaTKH. ['€OXpOHONOTHsT U €€ METOJBI.
OTtHocuTeNnbHas U a0COJIIOTHASI T€OXPOHOJIOTHS. I'€0XpOHONIOrnYecKas IIKajaa: 30Hbl, 3pbl, IEPUOJIbI, FTOXHU.

HavanbHble 3Tanbl opraHudeckoil 3Bosirouuu. llosBieHHe W 3BOJIOLMS MEPBBIX KIETOK. ODBOJIONHUSA MeTabonu3Ma.
Bo3nukHoBeHue mnepBbix 3kocucteM. CoBpeMEHHbIE MHUKpPOOHBbIE OHMOIIEHKM Kak aHaJor MepBbIX Ha 3emiie COOOIIECTB.
CrpomatonuTtsl. [TpokapuoThl U 3yKapuOTHI.

[Ipoucxoxaenue sykapuor (cuMOUOreHe3). OBOJNIONMOHHOE  MPOUCXOXAEHUE BUpycoB. [lpoucxoxaeHue
MHOTOKJIETOUYHBIX OPraHW3MOB. BO3HUKHOBEHNE OCHOBHBIX IPYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tamnbl 3BOJIOLMM BbICIIMX pacTeHud. OcHOBHblE apoMopdo3bl pacTeHuil. Bbixon pacTeHuil Ha cymny.
[TosiBIEHHE CIOPOBBIX PACTEHUM U 3aBO€BaHKE UMU cylin. CeMeHHbIe pacTeHus. [[poncxoxk1eHne NBETKOBbIX PACTCHUM.

OcCHOBHBIE 3Tarbl YBOJIOLUUUA KUBOTHOTO Mupa. OcHOBHBIE apoMopdo3bl KUBOTHBIX. Benjckas dayna. KemOpuiickuii
B3PbIB — TMOSIBICHUE COBPEMEHHBIX THUIOB. IlepBhie XOpaoBbie KUBOTHBIE. JKWM3HB B BOJI€. ODBOJIOLMS MO3BOHOYHBIX.
[Ipoucxoxnenue ampubuii u pentunuid. [Ipoucxoxxaenune Miaekonurarmux u nTuill. [IpuHnun kioueBoro apomopdosa.
OcBoeHune 6ecri03BOHOYHBIMHU ¥ TTO3BOHOYHBIMU KUBOTHBIMU CYIITH.

Pa3Butne xu3HM Ha 3emiie MO 3paM M TEPUOJaM: apXxeu, MPOTepo30H, IMalie030i, Me3030M, KaiHo30M. OOmIas
XapaKTepUCTHKA KIMMAaTa U Te0JOrHYecKuX mnpoieccoB. [losBieHne 1 paclBeT XapaKTEPHBIX OPTraHU3MOB. YTJIe00pa3oBaHuE: €ro
yCIIOBUS U BIIUSIHUE HA Ta30BbIM cocTaB aTMoc(hephl.

MaccoBble BbIMUPaHUsST — 3KOJOTMYECKHE KPU3UCHI Ipouuioro. IIpuyuMHBI M CIIEACTBUS MAacCCOBBIX BBIMUPAHUM.
CoBpeMeHHBIH 9KOJTOTUYECKHUI KpHU3uc, ero ocooeHHocTH. [Ipobiema coxpanenus 6nopa3sHooOpas3ust Ha 3emiie.

CoBpemeHnHasi cuctemMa opranudeckoro mupa. [IpuHiunel kiaccuukanuu opraHu3MoB. OCHOBHBIE CHCTEMAaTHUYECKHE
IPYIIIBI OPTaHU3MOB.

JdeMoHCTpamuun

IToptpetbl: ®. Penu, JI. Cnamnanuanu, JI. ITactep, U. W. MeunuxoB, A. W. Omapun, Jx. Xonnein, I'. Mémwep,
C. Mumnep, I'. FOpu.

Tabnuier 1 cxembl: «Cxema ombita @. Penny, «Cxema ombita JI. [lactepa mo u3ydeHUIo camo3apOoXIACHUS KUZHN,
«Cxema omnbita C. Mumnepa, I'. FOpu», «3Otanbl HeopraHUYecKoil 3BOIOLMNY, «l'eoXpoHOIornueckas mkana», «HauanpHbie
ATambl OPraHUYECKOW sBomonun», «Cxema o0pa3oBaHUS IYKApUOT MyTEM cuMOuoreHeszay», «CucrtemMa KUBOW MPUPOIBI»,
«Ctpoenue BuUpyca», «Apomophosbl pactenmity, «PuamOPUTHY, «OgHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIC
Bojopociny, «Mxu», «llanopotHuku», «l'omoceMeHHble pacTeHusi», «OpraHbl LBETKOBBIX pacTeHUi», «Cxema pa3BUTHS
KUBOTHOTO MHpPay, «Apomopho3sl KUBOTHBIX», «[IpocTteitmuey, «Kumeunononoctasie», «Ilnockue uepBu», «YneHUCTOHOTHEY,
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«Ppi0Ob1», «3emHOBOAHBIEY, «lIpecmbikaromuecs», «lltunbly, «Mnekonuraroume», «Pa3BuTHe XKU3HM B apXeUcKou spey,
«Pa3BUTHE XU3HU B IIPOTEPO3OUCKOU 3pe», «Pa3BuTue )KU3HU B MAJICO30MCKON dpe», «Pa3BUTHE XU3HU B ME3030MCKOU dpey,
«Pa3BuTue *KU3HU B KAaHHO30MCKOM 3pe», «CoBpeMeHHask CHCTEMa OPTaHUYECKOTO MUPAY.

Ob6opynoBanue: repdapun pacTeHUN PA3TUYHBIX OTIEIOB, KOJUIEKIUH HACEKOMBIX, BIAXKHBIE MpenapaTbl KUBOTHBIX,
PAKOBUHBI MOJUIFOCKOB, KOJUICKIIMM HWIJIOKOXKHUX, CKEJIEThl IIO3BOHOYHBIX JXMBOTHBIX, 4ydesa IITHULl U 3BEPEH, KOJUJIEKIUHU
OKaMEHEJIOCTEH, MOJIE3HBIX UCKOIIAEMBIX, MYJISIDKU OPTAaHUYECKUX OCTATKOB OPTaHU3MOB.

BupryanbHas gabopaTtopHas padora «MoaenupoBanue onbiToB Muiiepa—tOpu no u3ydeHnio abMOreHHOro CUHTE3a
OpraHMYeCcKUX COCAMHEHUHN B NEPBUYHON aTMOChepe».

JlabopaTopHas padora «/3yueHne 1 ONMCaHUE UCKOMIAEMBIX OCTATKOB IPEBHUX OPIaHU3MOB).

IIpakTnueckas padora «/3yuenre ocoOeHHOCTEN CTPOEHUS PACTEHUI pa3HBbIX OTIEIOBY.

IIpakTnuyeckas padora «/3yuenre ocoOEHHOCTEN CTPOEHUS MO3BOHOYHbBIX JKUBOTHBIX .

Tema S. IIpoucxoxkaeHue yejaoBeka — AaHTPOINOreHe3

Paznenbl 1 3a7aun aHTPOIIOJIOTHU. METO/Ibl aHTPOIIOJIOTUH.

CraHoBneHME TIPEICTABICHUN O MPOUCXOXKICHUHN YelloBeka. Penurno3nusie Bo33peHusi. COBpeMEHHbIC HAyUYHbIE TEOPUH.

CxoxncTBO yenoBeKa € KUBOTHBIMU. CHCTEMATHYECKOE MOJIOKEHHE 4YenoBeka. CBUIETENbCTBA CXOJICTBA YEJIOBEKA C
KUBOTHBIMU: CPaBHUTENIbHO-MOpdoIornyeckue, 3MOpuoIoTHYecKre, (PU3N0I0ro-OMOXUMHUYECKHe, ToBeaeHueckne. OTinyus
YeJoBEeKa OT KUBOTHBIX. [IpSIMOXOXKIEHME M KOMIUIEKC CBSI3aHHBIX C HUM IMPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra U BTOPOM
CUTHAJIbHOW CUCTEMBI.

JBuxymme cuibl  ((hakTophl) aHTpOIoOreHesa: Ouojoruyeckue, coruaibHbie. COOTHOIIEHHE OWOJOTHYECKUX H
COLIMANIbHBIX (DAKTOPOB B aHTPOTIOTCHE3E.

OcHoOBHBIE cTaquu aHTpornoreHe3a. PanHue denoBekooOpa3Hbie 00€3bsiHBI (MPOKOHCYJIbI) U paHHUE MOHTHIBI — 00IIHe
MPEIKU YEJIOBEKOOOPa3HbIX 00€3bsH W JIOACH. ABCTPAJIONUTEKH — ABYHOTHE MPEAKU JIoae. UeToBeK yMemblid, TEepBbIC
M3TOTOBIICHUS OpYAUM Tpyaa. UenmoBek MpsSMOXOISIINI U TIEPBBINA BBIXO/T JIOIEH 3a ipenenbl Adpuku. YenoBek revaenpoeprckuii
— 0o0ImMI TIPeIOK HeaHIEePTATBCKOI0 YeJIOBeKa M YeIoBeKa pa3yMHOro. YemoBek HeaHIEePTaIbCKUI KaK BHJI JIFOACH XOJOJTHOTO
kmuMara. YenoBek pa3yMHBIM COBPEMEHHOTO THIIA, JICHHMCOBCKUI YEIOBEK, OCBOCHHE KOHTHHEHTOB 3a Tpenenamu AQpukw.
[TaseoreneTnka u najJseOreHOMHMKA.
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DOBOJNIOLHMSA COBPEMEHHOTO 4YesoBeKa. EcTecTBEeHHBIM OTOOp B MOMYNSUSAX 4eaoBeka. MyTallMOHHBIA Mpolecc U
nonumopdusm. IlonynsimonHsie BONHBI, Apeld reHoB, Murpanus U «3G(EeKT ocHoBaTeNs» B MOMYJSIUAX COBPEMEHHOTO
YeJIoBeKa.

UYenoseueckue pacbl. [lonsatue o pace. boubliue pacel: eBporneougHas (eBpa3uiickas), aBCTPaJiO-HETPOUIHAs
(’xBaTOpHaIbHas), MOHIOJIOUJIHAS (a3UaTCKO-aMepUKaHCKas). BpeMss u myTu pacceyieHus 4eloBeKa Mo IJiaHeTre. EIuHCTBO
yeyioBeueckux pac. Hayunast HecoctosTenpHOCTh pacu3ma. I[IpucnocobieHHOCTh YenoBeKa K pa3HbIM YCIOBUSIM OKpYy Karouien
cpenbl. Biusinue reorpaduueckoit cpensbl U apeiida reHoB Ha MOp(oJIoTHIO U (HPU3KOJIOTHIO YeTIOBEKa.

MexaucuMIuIMHapHble METOJbl B (u3nueckod (OMOJIOTHYECKO) aHTPOMOJIOTHU. ODBOJIOIMOHHAS AHTPOMOJIOTHS U
[aJI€0aHTPOIOIOTUS YEI0BEUEeCKUX NOoMmysinuii. bruocoruanbHble HcclieJoBaHus IPUPO/Ibl YesloBeka. MccenoBanue Ko3BoOIOLUH
OMOJIOTUYECKOTO U COLIMATIBHOTO B YEJIOBEKE.

JemoHcTpanuun

IHoprpetst: Y. HdapBun, JI. Jluku, 4. . Porunckui, M. M. I'epacumos.

Tabauiel u cxeMbl: «MeTOJIbI aHTPOIIOIOTUNY, «I 0JIOBHOM MO3T 4enoBeka», «HeroBekooOpas3Hbie 00e3bsiHbY, «CKener
YeJloBeKa M CKeJeT IIMMIIaH3e», «PyauMeHThl U aTaBU3MBIY, «JIBMXKYIME CHIIBI aHTPOIOT€HE3a», «IBOJIIOIMOHHOE JIPEBO
4esioBeKay, «ABcTpasionuTek», «UenoBek ymenslit», «HenoBek npsamoxoasauuiny, «JleHucoBckuii yenosek» «Heanmepranbiibiy,
«KpomanboHbl», «IIpenku yenoBekay, «ITarbl IBOJIOLNUN YeT0BeKay, «Packl uemoBekay.

OO6opylioBaHue: MYJSDKM OKaMEHEJIOCTEH, MPEeIMETOB MaTepuajbHOM KyJIbTypbl MPEAKOB YEJIOBEKa, PENpPOAYKIIHH
(botorpadun) kapTUH ¢ MUDOTOTHUESCKUMH M OUOJEHCKUMHU CHOKETAaMHM TMPOUCXOXKICHHUS dYeloBeka, (ororpadguu HaxoI0K
MCKOIIAEMBIX OCTAaTKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJENb Yepena YeJIOBeKa U Yepena MIMMIIaH3€, MOJEIb KUCTH YEJIOBEKa U
KHCTH IIMMIIAH3€, MOJIEJIA TOpCa MPEAKOB YEIOBEKA.

JlabopatopHas padora «/3yueHne ocoOeHHOCTEN CTPOCHHUSI CKEJIeTa YEJI0BEKa, CBA3aHHBIX C TIPSIMOXO0KICHUEM ».

IIpakTuyeckas padora «l3ydyeHue F3KOJOTHMUECKUX aJlalTalliid YEeJIOBEKa.

Tema 6. Jko0rus — HayKa 0 B3aHMOOTHOILIEHHUAX OPraHU3MOB M HAOPraHU3MEHHBIX CHCTEM € OKPY:KaKIlei
cpenoi

3apoxaeHue u pa3BUTHE dK0Ioruu B Tpyaax A. I'ym6omnsara, K. ®@. Pynse, H. A. CeBepuioBa, 3. I'ekkens, A. Tencu, B.
H. CykauéBa. Pa3gens! u 3agaun 3xonoruu. CBsi3b SKOJIOTUU C IPYTUMHU HAyKaMH.

MeTtonp! axonorun. [loneBbie HaOMIOIEHNS. DKCIIEPUMEHTHI B 9KOJIOTHH: TIPUPOJIHEIE U TabopaTtopHbie. MonenupoBaHue
B 9KOJIOTMM. MOHUTOPUHT OKPYKAIOILIEH CPeJibl: JTIOKAIbHBIN, pETHOHATIbHBIN U TJI00aTbHBIN.
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3Ha4YeHUE JKOJIOTMYECKUX 3HAHUW IS YEJIOBEKA. DKOJOTHMYECKOE MHUPOBO33PEHUE KaK OCHOBA CBS3EH UYEIOBEYECTBA C
npuponoil. PopMUpPOBAHUE IKOJIOTMYECKON KYJIBTYPbI U SKOJIOTMYECKOU I'PAMOTHOCTH HACEICHUS.

JdemoHcTpanuun

Hoptpetst: A. I'ymbonbar, K. @. Pynse, H. A. CeBepuios, 3. I'ekkensb, A. Tencnu, B. H. Cykaués.

Tabauuel u cxembl: «Pa3nensl skonoruny, «MeTozibl 3K010run», «CxemMa MOHUTOPUHTA OKPYKAIOIIeH cpeb.

JlaGoparopHasi padora «/3yueHue METOOB IKOJIOTHUECKUX UCCIIETOBAHUI.

Tema 7. Opranusmbl U cpeia 00UTAHUSA

Okosnoruyeckue (HakTopbl U 3aKOHOMEPHOCTH uX nerctBus. Knaccudukanus sxonornuyeckux GakTropoB: abMOTHYECKHE,
Oouotuyeckue, aHTtpomnoreHHele. OOIIME 3aKOHOMEPHOCTH JAEUCTBUS 3Kojoruyeckux (akropos. IlpaBuwiio MuHMMYyMa
(K. Mmpenrens, FO. JInbux). TonepaHTHOCTb. DBpUOMOHTHBIE U CTEHOOUOHTHBIE OPraHU3MBI.

Abuotnueckue Qakropbl. CBeT Kak 3Kkonorudyeckuil ¢aktop. JlelicTBHe pa3HBbIX YYacCTKOB COJIHEYHOTO CIEKTpa Ha
OpraHu3Mbl. JKOJIOTHYECKUE TPYIITBI PACTEHUHN U )KMBOTHBIX 110 OTHOLIEHUIO K cBeTy. CUrHasbHas posib cBeTa. doTonepuoansm.

Temneparypa kak skonoruyeckuii pakrop. JleiicTBue reMepaTypsl Ha Opranu3mMsbl. [loMKuI0TEpMHBIE U TOMOMOTEPMHbBIE
OpraHu3Mbl. DBPUTEPMHBIC U CTEHOTEPMHbBIE OPTraHU3MBbI.

BnaxHnocts kak oskonorumueckuit daktop. IlpucmocoOneHuss pacteHwii K MOJAEpKaHUIO BOJHOrO OanaHca.
Knaccuduxkanus pactenuii mo otTHomeHuto K Boje. [Iprucnocobiienns >KMBOTHBIX K U3MEHEHHUIO BOJJHOTO PEKUMA.

Cpensl  oOuTaHus  OpPraHU3MOB:  BOJHAsl, HA3eMHO-BO3MYIIHAs, IOYBEHHas, TJIyOWHHAs  TOJIOYBEHHAS,
BHYTpUOpranu3MeHHas. OU3NKO-XUMUYECKHe 0COOEHHOCTH cpejl 00uTaHus opranu3MoB. [Iprcnocobienrs opraHu3MoB K KU3HU
B Pa3HBIX Cpeax.

buonoruyeckue putmbl. BuemHue u BHyTpeHHHE pPUTMBL. CyTO4YHBIE M TOAMYHBIE PUTMBL [IpucrmocoOiIeHHOCTH
OpPraHU3MOB K CE30HHBIM W3MEHEHHSIM yCIOBUN KU3HU.

XKuzuennsie popmer oprann3moB. [lorsTie o xuzHeHHo# dhopme. JKuzHeHHble GOpPMBI PaCTCHHI: IePEBbsl, KYCTAPHUKH,
KyCTapHUYKH, MHOTOJICTHHE TpaBbl, OJHOJIETHHE TpaBbl. JKu3HEeHHbIE (OPMBI JKUBOTHBIX: THUIPOOMOHTHI, T€OOMOHTHI,
a’poOnoHThl. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HH.

buotnyeckue dakropsl. Buasl OMOTHYECKHX B3aMMOJICHCTBUIA: KOHKYPEHIUS, XUITHUYECTBO, CUMONO03 U €r0 (DOPMBI.
[TapasuTusm, Koomepaius, MyTyaanu3M, KOMMEHCaIn3M (KBapTUPAHTCTBO, HaxJjeOHM4ecTBO). HeTpodrueckne B3ammoaeicTBUs
(Tommueckue, hopudeckue, Gpadbpuyeckne). 3HaUeHNE OMOTUYECKUX B3aWMMOJICHCTBUN JIJISI CYIIIECTBOBAHMS OPTAHU3MOB B CPEJIe
obutanus. [IpuHIIUTT KOHKYPEHTHOTO HCKITIOYCHHUS.
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JdemoHcTpanuun

Tabmuuel u cxembl: «OKonorudyeckue Qakropb», «CBETOBOM CHEKTp», «IKOJIOTMYECKUE TPYIIbl >KUBOTHBIX I10
OTHOLIEHHUIO K CBETY», «TEmIOKpOBHBIE JKUBOTHBIE», «XOJOJHOKPOBHBIE >KUBOTHBIE», «DU3NOIOTHYECKUE ananTaluu
AKUBOTHBIX», «Cpeibl 0OMTaHUs OPraHu3MOBY, «buosiornueckre puTMb», « Kuznenusie opmbl pacteHuin», « KuzHeHHbIe POpMBI
KUBOTHBIX», «DKOCHCTEMA IIMPOKOJMCTBEHHOTO JECa», «IKOCUCTEMA XBOWHOIrO jecay, «llemm murtanHus», «XUIIHUYECTBOY,
«ITapazutuzm», «Konkypenuusa», «Cumomos», «KomMMeHcanuzm».

Ob6opynoBanue: repOapuu pacTeHUH U )KUBOTHBIX, TPUCTIOCOOIEHHBIX K BIUSHUIO PA3IMYHBIX YKOJIOTHUECKUX (haKTOPOB,
repOapuy CBETONIOOMBBIX, TEHETIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHUMN, CBETOJIIOOMBBIC, TEHEIIOOMBBIE U TEHEBBIHOCIHBBIC
KOMHATHBIE pAcTeHUs, repOapuu U KOJUIEKIIMHU TEIUIONIO0MBBIX, 3MMOCTOMKHUX, MOPO30YCTOMYMBBIX PACTEeHUH, dyuyesa NTULl U
3Bepei, repbapuu pacTeHUM, OTHOCAIIUXCS K Turpoduram, kcepoduram, mezodputraM, KOMHATHbIE PACTEHHUS JAHHBIX TPYIII,
KOJUIEKIIMM >KUBOTHBIX, OOMTAIOMIMX B Pa3HbIX Cpelax, repdapuu M KOJUIEKIMU PACTEHUM U KUBOTHBIX, 00Jaal0ONIMX YEepPTaAMHU
PUCTIOCOOJIEHHOCTH K CE30HHBIM M3MEHEHHUSM YCJIOBHM KU3HHM, repOapuy U KOJUIEKIIMM PACTEHUW W SKMBOTHBIX Pa3JIMYHBIX
KU3HEHHBIX (POPM, KOJUJIEKIIMH KUBOTHBIX, YYaCTBYIOIIMX B Pa3IUYHBIX OMOTUYECKUX B3aUMOICHCTBUSIX.

JlabopaTopHasi padoTa «BpisBiIeHHE TPUCTTOCOOJICHUI OPTraHU3MOB K BIMSTHUIO CBETaY.

JlabopaTtopHas pabora «BrisiBieHne nprucnocoOIeH Opranu3MoB K BIUSHUIO TEMIIEPATYPHI».

JlaGopaTopHas padota «AHaTOMUYECKHE OCOOEHHOCTH PACTEHUH U3 Pa3HBIX MECT OOUTAHUS».

Tema 8. Ikos10rust BUA0B U NOMYJISIIM M

DKOJIOTUYECKHUE XapaKTePUCTUKH monysanun. [lomymnsaius kak 6uonornyeckasi cucreMma. Poiib HEOTHOPOIHOCTU CPEIbI,
bu3udeckux OapbepoB M OCOOCHHOCTEH OHOJIOTHH BHJIOB B (OPMHUPOBAHUU TMPOCTPAHCTBEHHON CTPYKTYPHI TOMYJISIUH.
OcCHOBHBIE TIOKA3aTENH MOMYJISIIUN: YUCIEHHOCTD, INIOTHOCTh, BO3PACTHAs U MOJIOBas CTPYKTYpPa, POKIAEMOCTb, IPUPOCT, TEMII
pocTa, CMEPTHOCTb, MUTPALIHSL.

DKoJyioruyeckasi CTpykrypa nonyiasiuud. OUeHKa YHUCICHHOCTH MONyJsiuu. J(MHaMuKa MNONMyJSIMUU U €€ peryisuus.
buotnyeckuii noreHnmMan nomnyaanuu. MoaenupoBanue THHAMUKU nonyiasiuud. Kpussle pocTta uncieHHocTd nonyinsauuu. Kpussie
BBDKHBaAHUS. Perynsius 4uciIeHHOCTH MONYJISINA: poib (haKTOPOB, 3aBUCSIINX M HE 3aBUCSIINX OT IJIOTHOCTU. DKOJIOTUUECKHE
cTparteruu BUIoB (r- u K-ctparerun).

[Tonsitue 00 okomormueckod Huime Bupa. MecrooOutanue. MHOTOMepHass MOJENb JKOJOTHYECKOW HHIIN
JIx.N. XatunncoHa. Pa3mepsl skonornyecko Hum. [loTeHnnanbHas u peaau30BaHHAs HUILIM.

Bun xak cuctema nonyssiuid. Apeasibl BUA0OB. BUIBI U UX )KM3HEHHbBIE CTPATETUU. DKOJIOTUYECKUE YKBUBAJICHTHI.
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3aKOHOMEPHOCTHU MOBEJACHHS 1 MUTPALIUI )KUBOTHBIX. BHOJIOrMYeCcKne HHBA3MU YYKEPOJHBIX BUJIOB.

JdemoHcTpanuun

Ioprper: /Ix. . XaTyuHCOH.

Tabauibl ¥ cXeMbl: «IKOJOTHYECKUE XapaKTepUCTUKHU momyisiuun», «lIpocTpaHCTBEHHass CTPYKTypa MOMYJISIIIANY,
«Bo3pacTHble nmupamMuzipl NOMyJIAUn», «CKOPOCTh 3aCEIEHUs] MOBEPXHOCTH 3€MJIM PA3JIUYHBIMU OpraHuzMamuy, «Mojeinb
skonornueckor Humu J[x. . XatunHconay.

O6opynoBaHue: repoapuu pacTeHUM, KOJIIEKIIUU )KUBOTHBIX.

JladopaTopHasi padora «IIpucrnocobyieHust ceMsiH paCTEHUN K pacCEIICHUIOY.

Tema 9. Dxkosorust coo01eCTB. IKOJOTHIECKHE CHCTEMBI.

Coob6miecTBa opranu3MoB. buorieHos u ero ctpykrypa. CBs3u MEXy OpraHu3MaMu B OMOIIEHO3E.

DxocucTema Kak oTkpbITas cuctema (A. Jx. Terncian). @yHKIMOHATbHBIE OJIOKH OPTaHU3MOB B SKOCHCTEME: TIPOTYIICHTHI,
KOHCYMEHTHI, peAyleHThl. Tpoduueckue ypoBHu. Tpodudeckue nenu u cetu. AGuoTuyeckue 0JI0ku sKocrucTteM. [1ouBsl U MBI B
skocucTteMax. KpyroBopot BEIIEeCTB U MOTOK YHEPTUU B IKOCHUCTEME.

OcHOBHBIE TTOKa3aTeN IKOCUCTEMBI. buoMacca u mpoayKIus. IKOJOTUUECKUE MUPAMUJIbI YUCET, OMOMACChI M SHEPTHUHU.

Junamurxa sxocucmem. Kamacmpoguueckue nepecmpotixu. Dayxmyayuu. HarmpaBlieHHbIE 3aKOHOMEPHBIE CMEHBI
coob1iecTB — cykieccuu. [lepBuuHbie U1 BTOPUYHbBIE CYKIIECCUM M UX MPUYMUHBI. AHTPOIOTE€HHBIE BO3JEHCTBUS HAa CYKIECCHHU.
KnumakcHoe cooOiectBo. buopasHoobpasue u mojHOTa KpyroBOpOTa BEIIECTB — OCHOBA YCTOMYUBOCTH COOOIIIECTB.

[IpupogHbie SKOCUCTEMBL. JKOCUCIEMbL 03ED U peK. DKOCUCmeMbL MOPell U OKeaHO08. IKoCUCmeMbl MYHOp, 1eCc08, cmenel,
NYCMblHb.

AHTpPONIOTEHHBIE JKOCUCTEMBI. ATrposkocucTema. ArpoueHo3. Paznuuus Mexay aHTPONOI€HHBIMU W MPUPOJIHBIMU
AKOCHCTEMaMHU.

Ypboskocuctembl. OCHOBHBIE KOMITOHEHTHI ypOoskocucteM. ['opoackas ¢opa u payna. CuHAHTpONU3AIUS TOPOJACKOM
¢daynbl. buonorudyeckoe u X031WCTBEHHOE 3HAYCHHUE arpOdIKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (HOPMHUPOBAHUS OCHOBHBIX B3aUMOJICUCTBHI OPTraHU3MOB B IKOCUCTEMaX. Po/ib kackaonozo sghghekma
U 8UO0B-20UPUKAMOPO8 (KIH0UesblX 8U008) 6 YHKYUOHUPOBaHuu IKocucmem. TIepeHoC SHEPTUH U BEIIECTB MEXy CMEKHBIMU
AKOCUCTEMAMHU. Y CTOWYUBOCTH OPTaHU3MOB, MOIYJISIIUN U SKOCUCTEM B YCIOBHSIX €CTECTBEHHBIX M AHTPOIIOT€HHBIX BO3ACUCTBUM.

30



Mexanuzmvl 68030eticmeus 3a2psA3HeHUll pa3HblX MUuno8 Ha CyOOPAHUBMEHHOM, OpP2AHUSMEHHOM, NONYIAYUOHHOM U
IKOCUCEMHOM YPOBHSX, OCHOBbI IKOIOSUYECKO20 HOPMUPOBAHUS AHMPONOSEHHO20 6030eticmaus. MeToJ0I0TusI MOHUTOPHHTA
€CTECTBECHHBIX U AHTPOITOTCHHBIX 3KOCHCTEM.

JdemoHcTpanuun

IToptpert: A. JIx. Tencnu.

Tabauiel u cxembr: «CTpyKTypa OHOIIEHO3a», « DKOCHCTEMA IUPOKOJIMCTBEHHOTO JIeCay, « DKOCHCTEMa XBOWHOTO JIECay,
«DyHKIMOHATBHBIC TPYIIIBI OPTAHU3MOB B IKOCUCTEME», «KpyroBopot BemiecTB B 3kocucteme», «llernu nuranus (macTOUIHas,
JICTPUTHAS)», «IKOJOTHYECKass MUpaMHuaa 4YHucel», «IDKOJOTHYecKas MupaMuaa Ouomacchl», «IKOJOTHYECKas MUpaMHIa
sHeprum», «ObpazoBanue Oonotan, «IlepBuunas cykueccus», «BoccTaHOBIEHHE Jieca TOCTe MOXKapay, «IKOCHCTEMA 03epay,
«ATrporeHo3», «KpyroBopoT BemIecTB U MOTOK YHEPTHH B arporieHo3e, «lIpumepsr ypboskocucTeM.

OoGopynoBanue: repdapuy pacTeHUH, KOJUICKIIMM HACEKOMBIX, 4YydYelia ITHII U 3Bepei, repOdapuu KyJIbTYpHBIX H
JUKOPACTYIINX PACTCHUH, aKBApUYM KaK MOJIEIb SKOCHCTEMBI.

IpakTHyeckas padora «3ydenue u onucanme ypoodIKOCUCTEMBIY.

JlaGopaTopHas padora «/3yueHne pa3HOOOpa3Hss MEITKUX MOYBCHHBIX WICHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX ).

IKCKYypcHsA «DKCKYpPCHUS B THITMYHBIN OWOTeoleHo3 (B 1yOpaBy, Oepe3HsK, CIbHHUK, Ha CyXOJOJIbHBIN WU TTOWMECHHBIN
JyT, 03€p0, OOJIOTO)».

IKCKypeHst «DKCKYPCHS B arpO3KOCHUCTEMY (Ha MOJIe WM B TETUTUIHOE XO3SHUCTBO)».

Tema 10. buocdepa — rinodajabHasi IKOCHCTEMA

buocdepa — obmemnnanerapras 06071049ka 3eMiy, T/I€ CYIIECTBYET WM CYIIECTBOBalA *KU3Hb. PazButue npeactaBieHU
o Ouocdepe B Tpynax 3. 3iocca. Yuenue B. U. Bepnanckoro o 6uochepe. Obnactu 6mochepsr u e€ coctan. JKuBoe BEIIECTBO
ouocdeps! 1 ero QyHKIUH.

3aKOHOMEPHOCTH cyIiecTBOBaHUs Ouocdeprl. OcobeHHOCTH Orocdepsl Kak riaodabHON 3KOCUCTEeMBI. J[MHaAMU4YecKoe
paBHOBecue B Omocepe. KpyroBopotsl BemecTB U OMOreOXMMHUYECKHE HMUKIBI (Yyriaepoja, a3oTa). PUTMUYHOCTH SIBICHHU B
ouocdepe.

3onanpHOCTh OMOcheprl. I[lonstue o Omome. OCHOBHBIE OMOMBI CYIIM: TYHJApPA, XBOWHBIC Jieca, CMEIIAHHBIE H
ITUPOKOIMCTBEHHBIC JIeca, CTEIH, CABAHHBI, TyCTHIHU, TPOMUYECKUE JIeCa, BEICOKOTOPhs. Knumart, pacTUTEIbHBIN U KUBOTHBIN
MHUp OMOMOB CYIIIH.

CrtpykTypa u (HyHKIHS )KUBBIX CUCTEM, OIIEHKA X PECYPCHOT0 MOTeHITnana U 6unochepHbIX HyHKITHIA.
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JdemoHcTpanuun

IToptpetsl: B. U. Bepnaackuid, 3. 3rocc.

Tabmuibl u cxembl: «l'eochepsr 3emmny, «KpyroBopor azora B mpupoae», «KpyroBopor yriepoma B mpupoue»,
«KpyroBopoTt kuciopoaa B npupojae», «KpyroBopor Boasl B npupoze», «OcHOBHbIE OUOMBI cyminy, «Knumatuueckue mosica
3emnm», «Tyngpa», «Taira», «CMmemanubii Jecy, «llIupokonuctBeHHbl Jecy, «Crenb», «CaBaHnHa», «IlycTbiHIY,
«Tponunyeckunt gecy.

Ob6opynoBanue: repdapun pacTeHU pa3HbIX OMOMOB, KOJIJIEKIIMH KUBOTHBIX.

Tema 11. YestoBek u oKpy:kaInas cpeaa

DKOJIOTMYECKHUE KPU3UCHI M UX MPpUUKMHBL. Bo3aeiicTBue yenoBeka Ha 6uocdepy. 3arps3Henne Bo3ayHou cpenbl. OxpaHa
BO3/1yXa. 3arpsi3HEHME BOAHOM cpeabl. OXpaHa BOJHBIX pecypcoB. Pazpyiienre nouBbl. OXxpaHa MOYBEHHBIX pecypcoB. 3MeHeHue
KJIMMAaTa.

AHTpOIIOT€HHOE BO3/ICMCTBUE HA PACTUTENBHBIA W KUBOTHBIM Mup. OXpaHa pacTUTEIBHOIO M >KMBOTHOTO MHUpA.
OcHoOBHBIE IPUHIIMIBI OXpaHbl IPUPoibl. KpacHbie kauru. Oco6o oxpansemsbie npupoauabie Teppuropuu (OOIIT). boranuueckue
caJibl U 300JI0TMYECKUE MTAPKHU.

OCHOBHBIE TIPUHUMIBI YCTOMYMBOTO PAa3BUTHUSL YEIOBEYECTBA M MPHUPOAbL. PallOHANBHOE MPUPOJIONOIb30BAHUE U
COXpaHEeHHEe OHMOJOTUYECKOro pa3HooOpazus 3emiu. OOmKMe 3aKOHOMEPHOCTH TJI00aJbHBIX SKOJOTHYECKUX KPU3HCOB.
Oco0eHHOCTH COBPEMEHHOI'0 KpU3HUCa U €r0 BEPOATHBIE TTOCTIECTBUS.

Pa3BuTne METOI0B MOHUTOPUHTA Pa3BUTHS OMACHBIX TEXHOTCHHBIX MpoIrieccoB. Cucmemuble UCCie008aHUus nepexooa K
pecypcocbepezaroweli U KOHKYPEHMOCHOCOOHOU 3Hepeemuke. buonosuueckoe paznoobpasue u ouopecypcvl. Hayuonanvhvie
uHgopmayuorHvle cucmemsl, obecneuusaowue 00CMyn K UHGopmayuu no cOCMOoAHUI0 OMOEIbHbIX 8U008 U IKocucmem. OcHoBbl
9IKOpeadUIUmMayuy IKOCUCmeM U cnocobo8 6opvbovL ¢ OUONO0B8pedHcOeHUAMU. PexoncmpyKkyus MOPCKUX U HA3EMHBIX IKOCUCTEM.

JemoncTpanuun

Tabnuiel u cxeMbl: «3arpszHeHue atMocdepsl», «3arpssHeHue ruapochepsl», «3arpsa3HeHue mo4Bbly, «l[lapHUKOBBIT
abdexTy, «Ocob0 oxpaHsieMble MPUPOTHBIE TEPPUTOPUNY, «MOACIN YIPABISIEMOTO MUPAY.

Oo6opynoBanue: GoTorpaguu OXpaHseMbIX pacTeHUN u KUBOTHBIX KpacHoi kuuru Poccuiickoit ®enepanuu, KpacHoit kHurH
pEeruoHa.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHMA INPOI'PAMMBLI 11O BHUOJIOI'MUX HA BA30OBOM YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHUA

Cornacao ®I'OC COO, ycranaBnuBaroTcsi TpeOOBaHUS K pe3yibTaTaM OCBOEHHUS 00YYarOUIMMUCS MPOrPAMM CPEIHEro
oO1rero 00pa3oBaHus: IMYHOCTHBIM, METAIIPEAMETHBIM U MTPEAMETHBIM.

JIMUYHOCTHBIE PE3YJIbTATBI

B cTpykType NHMUYHOCTHBIX PE3yJbTAaTOB OCBOCHMS NpeaMera «buonorus» BBIAEIEHBI CIEAYIOUIME COCTaBISIONIUE:
OCO3HAHUE O0YYAIOIIMMUCS POCCUUCKON T'PaKIAHCKON HACHTUYHOCTH — FOTOBHOCTH K CaMOPA3BUTHIO, CAMOCTOSITEILHOCTH U
CaMOOTIPE/ICJICHUIO, HAJIMYWe MOTHUBAIMU K OOYyYEeHHIO OHMOJOTHM, IIEJICHANPABICHHOE DPAa3BUTHE BHYTPEHHHUX YOEKIEHUMN
JUYHOCTU HA OCHOBE KJIFOUEBBIX IEHHOCTEH M HMCTOPUYECKUX TPATUIUNA Pa3BUTHUS OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh M
CIOCOOHOCTh 00YYaIOIIMXCS PYKOBOJICTBOBATHCS B CBOCH JIESITEIHBHOCTH IIEHHOCTHO-CMBICIOBBIMU YCTAHOBKAMU, MPHUCYIIUMHU
CUCTEME OHMOJIOTMYECKOTO 00pa30BaHUs, HAIMYHUE SKOJIOTHYECKOr0 MPABOCO3HAHUS, CIOCOOHOCTU CTABUThH IIEJIU U CTPOUTH
YKU3HCHHBIC TJIaHBI.

JIM4HOCTHBIC pe3yJbTaThl OCBOCHMS TpeamMera «bHoJIOTHS» TOCTUTAIOTCS B €IWHCTBE y4eOHOW M BOCHHUTATEIbHOMU
NEATEIBHOCTA B COOTBETCTBUM C TPAJULUMOHHBIMU POCCUMCKUMHU COIMOKYJbTYPHBIMH, HCTOPUUYECKUMU M JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, TMPUHITBIMH B OOIIECTBE MpaBWJIAMH M HOPMaMH TIOBEJACHUS W CIOCOOCTBYIOT IIpoIieccaM
CaMOIIO3HAHMS, CAMOBOCIIUTAHUSA U CAMOPA3BUTHS, PA3BUTHUS BHYTPEHHEN MO3ULIMHU JTUYHOCTH, MATPUOTU3MA, YBAXKECHUS K 3aKOHY
U TIPaBOIOPSAKY, YSJIOBEKY TPyJa M CTaplieMy MOKOJICHHIO, B3aUMHOTO YBa)K€HHs, OCPEKHOTO OTHOIICHUSI K KYJIBTYPHOMY
HACJIEAWIO U TPAAULIHMSAM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickont Denepannu, NpUpoOAE U OKPYKAKOUIEH Cpeie.

JIMYHOCTHBIC PEe3ybTaThl OCBOCHUS y4eOHOTro npeaMera «bHogorHs» MOKHBI OTpakaTh TOTOBHOCTh M CIIOCOOHOCTH
00ydJaromuxcss PyKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEH MO3UIIMEH JTUYHOCTH, CUCTEMOMN IICHHOCTHBIX OPHCHTAIIUM,
MMO3UTHBHBIX BHYTPEHHHUX YOEKIEHHUW, COOTBETCTBYIOIIUX TPAIUIIMOHHBIM IIEHHOCTSIM POCCHICKOTrO OOIecTBa, pacIIupeHUe
YKU3HEHHOTO OMBITA U OIbITA JESITEIBHOCTH B MPOILIECCE PEATU3AIUN OCHOBHBIX HAMPABJICHUN BOCIUTATEILHON JEATEIBHOCTH, B
TOM YMCJIE€ B YACTH:

1) rpakaaHCKOro BOCIIUTAHMS:
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c(hOpPMHUPOBAHHOCTh TPAXKTAHCKON TO3UIMU OOYYAIOMIETOCS KaK AaKTUBHOTO W OTBETCTBEHHOTO WICHAa POCCHHCKOTO
o011ecTBa;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX MPaB U 0053aHHOCTEH, YBOKEHHE 3aKOHA ¥ IPABOITOPSIIKA;

TOTOBHOCTh K COBMECTHOH TBOPUYECKOW NEATCILHOCTH TIPU CO3JaHWU YYCOHBIX TPOCKTOB, PEIICHUH YYCOHBIX H
MO3HABATEIBHBIX 33124, BBITIOJHEHUN OMOJIOTHUECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH OMPEIEIIATh COOCTBEHHYIO TIO3UITHIO IT0 OTHOIICHUIO K SIBJICHUSIM COBPEMEHHOW KU3HU U OOBICHITH €€,

YMCHHE YYUTHIBATH B CBOUX JCHCTBUAX HEOOXOIMMOCTh KOHCTPYKTHBHOTO B3aMMOJICHCTBUS JIFOJCH C pa3HBIMHU
yOeKICHUSIMU, KYIbTYPHBIMU IICHHOCTSMH M COIMATBLHBIM MOJI0KESHUEM;

TOTOBHOCTH K COTPYJHHYECTBY B ITPOIIECCE COBMECTHOTO BBITIOJIHCHHS YICOHBIX, ITO3HABATEIIBHBIX M UCCIICIOBATEIIBCKUX
3aJ1au, YBOKUTEIHLHOTO OTHOIICHHS K MHEHHIO OIITOHEHTORB MPHU 00CYKJICHUHU CIIOPHBIX BOITPOCOB OHMOJIOTHUECKOTO COACPIKAHUS;

TOTOBHOCTh K TYMaHUTAPHOU ¥ BOJIOHTEPCKOM JIEATEITLHOCTH;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hOpPMHUPOBAHHOCTh POCCUMCKON Tpa)KJaHCKOW HICHTUYHOCTH, MATPUOTU3MA, YBXKEHHUS K CBOEMY HapoJay, UyBCTBa
OTBETCTBEHHOCTH TMepel PonuMHON, ropaocTtu 3a CBOMl Kpail, cBOIO PoauHy, CBOW S3bIK U KYJIBTYPY, IMPOILIOE U HACTOSIIEE
MHOTOHallMOHAJIBHOTO Hapoja Poccuy;

LIEHHOCTHOE OTHOLIEHHWE K IPUPOJIHOMY HACJIEIUIO U aMATHUKAM IPUPOJIbI, JOCTHKEHUAM Poccuun B Hayke, HCKycCTBE,
CIIOpPTE, TEXHOJIOTHUSX, TPYJIE;

CHOCOOHOCTh OIICHMBATh BKJIAJ POCCHUMCKUX YUEHBIX B CTAHOBJIEHHE U DPa3BUTHE OWOJIOTHMH, MOHUMAaHHs 3HAUYCHUS
OMOJIOrMH B [TO3HAHUU 3aKOHOB MTPUPO/IbI, B )KU3HU YEJIOBEKA U COBPEMEHHOI'O OOIIECTBA;

uzeiHas yoexa1EHHOCTb, TOTOBHOCTD K CIIY’KEHUIO U 3amure OTeuecTBa, OTBETCTBEHHOCTD 32 €ro Cy1b0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

OCO3HAHME JYXOBHBIX HEHHOCTEN POCCUMCKOr0 HApOJa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIllUI0 W MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTHPYICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U IECHHOCTH;

OCO3HAHUE JINYHOTO BKJIaJa B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;
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OTBETCTBEHHOEC OTHOLIEHHE K CBOUM POJUTEISAM, CO3JaHUIO CEMbU HAa OCHOBE OCO3HAHHOI'O IPUHATHUSA LICHHOCTEHN
CEMENHOM KU3HU B COOTBETCTBUU C TpaguLIUAIMU Hapo1oB Poccun;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIIECHUE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOIO M TEXHMYECKOTO TBOPYECTBA, CIOPTa, TPYyAa,
OOIIECTBCHHBIX OTHOIICHU;

IMOHUMAHUE YMOLMOHAJIBHOTO BO3JACUCTBUS JKUBOU MIPUPOIBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPAXXEHUIO B Pa3HBIX BUAAX UCKYCCTBA, CTPEMJICHUE MPOSIBIIATH KAYECTBA TBOPUECKOM JIMUHOCTH;

5) puzuveckoro BocnuTaHusl, GOpMHUPOBAHUS KYJIbTYPbI 310POBbS U SIMOIUOHAJIBHOT0 0JIarOMOJIyYHS:

NOHMMAaHHWE U peanu3alus 3J0pOBOro M 0e30MmacHoro odpasa >KU3HH (30pOBOE MUTAHUE, COOJIIOIEHUE TUTMEHUYECKHUX
NpaBUJI W HOPM, COAJTaHCUPOBAHHBIM PEXHM 3aHATHH WM OTIbIXa, peryispHas (Qu3nueckas aKTUBHOCTH), OEpeXHOTrO,
OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHUSI K COOCTBEHHOMY (hHU3UYECKOMY U TICUXUUYECKOMY 370POBbIO;

MOHUMAHUE [IEHHOCTH MPaBUJI MHAUBUAYAIHBHOTO M KOJJIEKTUBHOT'O 0€30MacHOTO TTOBEICHHS B CUTYAITUAX, YTPOXKAIOIINX
310POBBIO U )KU3HU JIFOJIE;

OCO3HaHME MOCJIEACTBUI U HEMPUATHS BPEIHBIX MIPUBBIUEK (YIIOTPEOIEHUS aIKOT0JIs, HAPKOTUKOB, KypeHUs);

6) Tpy10BOI0 BOCIMTAHMS

TOTOBHOCTH K TPYAY, OCO3HAHUE IICHHOCTH MAaCcTEPCTBA, TPYAOIIO0HE;

TOTOBHOCTh K aKTHBHOH JCSATEILHOCTH TEXHOJIOTMYECKON U CONMAIbHON HANPaBICHHOCTH, CTIOCOOHOCTh MHUIIMUPOBATD,
TUTAHUPOBATh U CAMOCTOSATEIBHO BHITIOIHATH TAKYIO JIEATEIHHOCTD;

MHTEpPEC K pa3In4HbIM cepam npodhecCHOHAIBHON JeATeIbHOCTH, YMEHHUE COBEpIIaTh OCO3HAHHBIM BBIOOP Oymymiein
npodeccun u peaan30BbIBaTH COOCTBEHHBIC KU3HEHHBIC TIIAHBL

TOTOBHOCTH M CLIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BAHUIO HA MPOTSKEHUH BCEH KU3HU;

7) 3K0JIOrM4eCKOro BOCIIMTAHMS

AKOJIOTUUYECKH 11e71ec000pa3HOe OTHOIIEHUE K TPUPOJIE KaK UCTOYHUKY KU3HU Ha 3eMIle, OCHOBE €€ CYyIlleCTBOBAHUS,

MOBBIIIEHUE YPOBHS 3KOJIOTMYECKOW KYJIbTYphl: MPUOOPETEHUE OMNbITa IJIAHUPOBAHMS TMOCTYNKOB M OLEHKUH UX
BO3MOXHBIX ITOCTIEICTBUU I OKPYKAIOIIEN CPEBI;
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OCO3HaHME II100aJIBHOTO XapaKkTepa 3KOJIOTMYECKUX MPOOJIeM U MyTel UX peLIeHus;

CIIOCOOHOCTh HCIONB30BaTh MPUOOpETaeMble NPHU HM3YyYEHUH OMOJIOTMHM 3HAHUA U YMEHHUS INpPU PEIICHUU MpoOJeM,
CBSI3aHHBIX C pallMOHAIBHBIM IPUPOIONOJIB30BAHUEM (COOIIIOIEHHE TPABUII IOBEICHUS B IPUPO/IE, HAPABIEHHBIX HA COXPaHEHHUE
paBHOBECHS B 9KOCUCTEMAX, OXPaHy BUJIOB, IKOCUCTEM, OHOochephI);

AKTUBHOE HEIPUATHE JCHUCTBUM, INPUHOCAIIMX BpEI OKPYKAIOIIEW IPUPOAHOM CpENe, yYMEHHE IIPOrHO3UPOBATH
HEOIaronpusTHbIE HKOJIOTMYECKUE TTOCIEACTBUS MPEANPUHUMAEMBIX IEUCTBUI U MPEJOTBPAILATh UX;

HaJIMYUE PA3BUTOTO SKOJOTMYECKOTO MBINUIEHUS, KOJIOTMYECKONW KYJIBTYpBI, ONbITA AEATEIBHOCTH 3KOJIOTHYECKOU
HAIIPaBJIEHHOCTH, YMEHHUs pPYKOBOJICTBOBATHCSI MU B IT03HABATEIbHONW, KOMMYHUKAaTUBHON U COLMATIbHOM NIPAKTUKE, TOTOBHOCTH
K YYaCTHUIO B IPAKTUUYECKOU IESTENBHOCTH YKOJIOTUYECKON HANIPABIEHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M OOIIECTBEHHOMN
MPAKTUKH, OCHOBAHHOTO HA IMAJIOTE KYJIbTYpP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIMKYJILTYPHOM MHPE;

COBEPIIICHCTBOBAHUE A3BIKOBOM M UUTATEIBCKON KYJIbTYPhl KaK CPEICTBA B3aUMOACHCTBUSA MEXAY JIOJIbMU U TTO3HAHUS
MHUPA;

NOHUMaHHe cHelupuKu OWOJIOTMH KaK HAayKH, OCO3HaHHA €€ poJid B (POPMUPOBAHHM PALMOHAIBHOIO HAYYHOTO
MBIIIJIEHUS, CO3JaHUM IIEJIOCTHOTO TMPEJCTaBICHUS 00 OKPYXAIoleM MUPE KaK O €IMHCTBE MPUPOJIbI, YEIOBEKa U OOIIeCTBa, B
MO3HAHUU TIPUPOJAHBIX 3aKOHOMEPHOCTEN U PEIICHUH MPOOJIEM COXPaHEHUS MPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAUYMMOCTH OHMOJIOTUU MJII COBPEMEHHOM ITMBMIIM3AIMU: OOECIEYEHHS HOBOTO YPOBHS Pa3BUTHS
MEIUIMHBI, CO3/IaHHE TMEPCIEKTUBHBIX OMOTEXHOJOTHM, CIOCOOHBIX pElIaTh PECypCHbIE MPOOIEMbl Pa3BUTHUSI UEJIOBEUECTBA,
MOKMCKa TyTeH BbIXOAA U3 TJI00AJBHBIX HJKOJOTUYECKUX MpoOJIeM U OOeCnedeHHus Mepexoja K YCTOMUMBOMY pPa3BHUTHIO,
paIMOHAILHOMY HCTIOJIB30BAHHIO IPUPOAHBIX PECYPCOB M POPMUPOBAHUIO HOBBIX CTAHJAPTOB KU3HH,

3aMHTEPECOBAHHOCTh B TOJTYYCHUH OMOJOTMYECKHX 3HAHWUN B IIENSAX TOBBINICHUS OOIIEH KyJIbTYpbI, €CTECTBEHHO-
HAyYHOU TPaMOTHOCTH, KaK COCTaBHOW 4YacTH (DYHKIIMOHAJIBLHOM TPaMOTHOCTH OOydaromuxcs, (GpopMupyeMoil mpu H3y4eHHH
OMoJIorNH;

MOHMUMAaHUE CYIIHOCTH METOJIOB TO3HAHUSA, HCIONB3YEeMBbIX B ECTECTBEHHBIX HAayKaX, CIMOCOOHOCTH HCIOJIb30BATh
MOJIy4yaeMbl€ 3HAHUS ISl aHAJIN3a U OOBSICHEHHUS SIBIICHUM OKpY)KAIoIero MUpa M MPOUCXOMSIINX B HEM M3MEHEHHI, yMEHUe
7enatb 0OOCHOBAHHBIE 3aKIIFOUCHHSI HA OCHOBE HAyUYHBIX (PAKTOB M WMEIOIIMXCS JAHHBIX C IENBbI0 MOJYYEeHHS JTOCTOBEPHBIX
BBIBOJIOB;
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CIIOCOOHOCTh CAMOCTOSITEIBLHO MCMOJIb30BaTh OMOJIOIMYECKUE 3HAHMS JUIsl PELIEHUs MPOOJEeM B peajbHbIX KU3HEHHBIX
CUTYaLHSIX;

OCO3HAHME LIEHHOCTH HAayYHOW JESATENbHOCTH, TOTOBHOCTH OCYILIECTBISATH MPOEKTHYIO U HCCIEI0BATENbCKYIO
NEeSATENbHOCTh UHAUBUYAIBHO U B TPYIIIE;

TOTOBHOCTh M CHOCOOHOCTb K HENPEPHIBHOMY OOpa30BaHMIO U CaMOOOPa30BaHUIO, K AKTUBHOMY MOJYYEHHIO HOBBIX
3HAHMUM 10 OMOJIOTUU B COOTBETCTBUU C KU3HEHHBIMU OTPEOHOCTAMM.

METAINPEIMETHBIE PE3YJIbTATBI

MertanpenMeTHbie pe3yJbTaThl OCBOCHHUSI Y4EOHOTO npeaMera «buoiorusy BKIIOYAIOT: 3HaUYUMBbIE 1J1 (OPMUPOBAHUS
MHUPOBO33pECHUST 00YYAIOIUXCA MEXKIUCIUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHBIE TOHSITHS, OTPAXKAIOIINE IIEJIOCTHOCTh
HAy4YHOU KapTUHBI MUPA U CTICU(PUKY METOJIOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHs, SIBJICHUE,
pollecC, CHCTeMa, HAy4YHBIM (akT, MPUHIMNI, THUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIeOoBaHWE, HaOII0JEHUE,
U3MEpPEHHE, SKCIIEPUMEHT U IPYTHUX ), YHUBEPCAIbHbIC YUeOHbIC NeHCTBUS (TI03HABATEIIbHBIC, KOMMYHHUKATUBHBIC, PETYJISITUBHBIC),
obecnieunBaromue GopMupoBanue (yHKIIMOHATHHON IPaMOTHOCTH M COLIMAIIBHOM KOMIIETEHIIMM OOYYaroIIuXCsi, CIOCOOHOCTh
00ydJaromuxcs HCIOJIb30BaTh OCBOCHHBIC MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHMS W yHHUBEpCaJbHbIE y4eOHBIC
JEWCTBHS B TTIO3HABATEILHON U COIMATIBLHOMN MPAKTHKE.

MertanpeaMeTHbIe pe3yabTaThl OCBOSHUS IMPOTPAMMBI CPEIHETO 00111er0 00pa3oBaHus JOJDKHBI OTPaXKaTh:

OBJajieHNe YHUBEPCAIbHBIMH Y4eOHBIMH NMO3HABATEIbLHBIMH JIEHCTBUSIMU:

1) 6a30Bble JJOrHYecKHe AeiCTBHS

CaMOCTOSITEILHO (hOPMYJIMPOBATH M aKTYaTU3HPOBATH MPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

HCIIOIb30BaTh IIPU OCBOCHUHU 3HAHWU MPUEMBI JIOTHYECKOTO MBINIJICHUS (aHAIM3a, CHHTE3a, CPAaBHECHMSI, KIacCU(HUKAIIUH,
0000I1IeHNsT), PACKPBIBATh CMBICT OHWOJOTHYECKUX IMOHATHH (BBIICIATh MX XapaKTEpPHbIC MPHU3HAKH, YCTAaHABIMBATH CBS3H C
JPYTUMU TTOHATHSIMM );

ONpeAeisaTh IeNU JACATECIbHOCTH, 3a7aBasi IMapaMmMeTpbl M KPUTEPUU HUX JOCTHXKEHHUS, COOTHOCHUTH PE3YJIbTAThI
JESITEILHOCTH C MTOCTaBJICHHBIMU 1IEJISIMU;

HCITOJIb30BaTh OMOJIOTMYECKHUE TIOHITHS ISl OOBSICHEHUS (PAKTOB M SIBJICHUI KUBOU MPUPOJIBL;
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CTPOUThH JIOTMYECKUE paCCyXICHUS (MHIYKTUBHBIE, NE€IyKTUBHBIE, IO AaHAJOTMH), BBISBISATH 3aKOHOMEPHOCTH U
MIPOTUBOPEYHS B pACCMATPUBAEMBIX SIBICHUSAX, (DOPMYIUPOBATH BHIBOABI U 3AKIIOUECHMUS;

IIPUMEHATh CXEMHO-MOJENBHBIE CPEACTBA JUISl MPEACTABICHUS CYIIECTBEHHBIX CBS3€H M OTHOLIEHUH B HM3y4aeMBIX
OMOJOrNYecKUX O0BEKTAX, a TAKKE MPOTUBOPEUUIN PA3HOTO POa, BHISIBICHHBIX B PA3IMUHBIX HH(POPMAIMOHHBIX UCTOYHUKAX;

pa3pabaTbIBaTh IJIaH PELICHUs MPOOJIEMbI C YUYETOM aHAIM3a UMEIOIINXCS MaTepUaIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JNEATEIBHOCTh, OLIEHUBATH COOTBETCTBUE PE3YyJbTATOB LIEISAM, OLEHUBATh PUCKHU MOCIEICTBUIA
NEATEIBHOCTH;

KOOPJIMHUPOBATH U BBINOJIHATH PA0OTY B YCIOBHUSIX PEalbHOr0, BAPTYAIbHOTO 1 KOMOMHUPOBAHHOI'O B3aUMOJICUCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.

2) 6a3oBble HCCIeA0BATEIbCKHE eHCTBUS:

BJIAJICTh HaBBIKAMH Yy4Ye€OHO-HCCIEOBATEIbCKONM W TMPOSKTHOM JESATEIBbHOCTH, HAaBBIKAMHU pa3pelieHus MpooieMm,
CITOCOOHOCTBIO ¥ TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3aJ1au, MPUMEHEHUIO Pa3TuIHBIX
METO/IOB IO3HAHMS;

UCIIOJIB30BaTh PA3IMYHBIC BUJIBI JICSITEIBHOCTH 1O TTOJTYYEHUIO HOBOTO 3HAHUS, €r0 HHTEPIPETAIIUH, MPEOOPA30BAHUIO U
IPUMEHEHHIO B YUYCOHBIX CUTYALIUSIX, B TOM YHCJIC MPU CO3/IaHUH YUYEOHBIX U COIUATIBHBIX ITPOCKTOB;

dbopMUpOBaTh HAYYHBIM TUIT MBIIIJICHUS, BIaJeTh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMHU TTOHATUSMHA M METOJIaMHU;

CTaBUTH U (OPMYJIHUPOBATH COOCTBEHHBIC 3a/1aul B 00Pa30BaTEIbHON JIEATEIIbHOCTH U )KU3HEHHBIX CUTYAIUAX;

BBISIBIIATh TPUYMHHO-CJICICTBEHHBIC CBS3M W aKTyallM3UPOBaTh 3ajady, BBIJIBUTATh THIOTE3y €€ pEIeHUs, HaXOIUTh
apryMEHTHI JUIs JJOKa3aTeJIbCTBA CBOUX YTBEPXKIACHUM, 3a/1aBaTh MapaMeTphbl U KPUTEPUU PEIICHNUS,

aHAJM3UPOBATh IIOJYYCHHBIC B XOJIC€ PEIICHUS 3aJaud PE3ybTaThl, KPUTHUYECCKH OIICHHBATh HX JOCTOBEPHOCTD,
IIPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

JaBaTh OIICHKY HOBBIM CUTYAIUsM, OIICHHUBATH MPHOOPETEHHBIN OIIBIT;

OCYIIECTBIIATH IIeJICHAIIPABICHHBIN ITOMCK TIEPEHOCA CPEJICTB U CITOCOO0B JICUCTBUSA B MPO(HECCHOHANBHYIO CPEY;

YMETh IMEPEHOCUThH 3HAHMS B ITO3HABATEIBHYIO M TIPAKTHYECKYIO 00JIACTH KU3HEEATCIIBHOCTH,

yMETh HHTETPUPOBATH 3HAHUS M3 Pa3HBIX YUCOHBIX MPEIMETOB,;

BBIJIBUTaTh HOBBIC MJCH, MPEJIaraTh OPUTHHAIBHBIC TTOAX0/IbI M PEIICHMS, CTABUTh MPOOJIEMBI U 3aJa4H, JIOMYyCKAIOIIHNE
aJbTEPHATUBHBIC PEIICHUS.
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3) padora ¢ uHpopmanmei:

OPUEHTHPOBATHCS B Pa3TUUHBIX UCTOUHUKAX MH(OpMaLUK (TEKCTE Y4eOHOTO MOCOOUS, HAYYHO-TIOMYJIIPHON JIUTEpaTypeE,
OMOJIOTUYECKUX CJIOBapsiX M CIpaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax AaHHbIX, B VHTepHere), aHanmm3upoBaTh HH(POPMALIUIO
pPa3IUYHbBIX BUAOB U (POPM MPENCTABICHUS, KPUTUUECKH OLIEHUBATH €€ TOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTD;

dbopmynupoBaTh 3aMpOChl U MPUMEHSATH PA3IUYHBIE METOJBI MPU IMOUCKE U OTOOpe Ouojoruueckor wHbOpMaluu,
HEO0OXOMMOM JJIsl BBITIOJTHEHUSI YUEOHBIX 3a/a4;

MpPUOOPETATh OMBIT MCIOJIb30BaHUS MHPOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOI'MM, COBEPILIEHCTBOBATH KYJIBTYPY
AKTUBHOI'O UCIIOJIB30BAHUS PA3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpATh ONTUMAJIbHYIO (QOpMy MpeacTaBieHusi Ouosornyeckoid uHdopmanuu (cxembl, rpaduki,
JUarpaMMbl, TaOJIUIbI, PUCYHKH U IPYTOE);

MCIIOJIb30BaTh HAay4yHbIM S3bIK B KayecTBE CpeACTBa Ipu paboTre ¢ Ouojoruyeckod uHoOpMale: NPUMEHSThH
XUMHYECKUE, (PU3NUYECKHe U MAaTeMaTUYeCKHe 3HAKU U CUMBOJBI, (OpMyJibl, a00peBHaTypy, HOMEHKIATYpPY, UCIOJIb30BaTh U
npeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIUYECKHE CPEACTBA HATJISTHOCTH;

BJIa/IETh HaBBIKAMU PACIIO3HABAHUS U 3aIUTHI MHPOpMaALMK, HHHOPMAIIMOHHON O€30MaCHOCTH JTUYHOCTH.

OBJajieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMU JAeHCTBUSIMH:

1) o6menme:

OCYIIECTBIIATh KOMMYHHUKAIIMK BO BCeX cdepax >KM3HU, aKTUBHO y4acTBOBATh B JIMAJIOTE WJIM JUCKYCCHU IO CYIIECTBY
obcyxmaaeMoi TeMbl (yMEHHUE 3a7aBaTh BOINPOCHI, BBICKA3bIBATh CYXKJICHHS OTHOCHUTEIBLHO BBIMOJHEHHMS IpeiaracMou 3ajaadu,
YUHUTHIBATh HHTEPECHI M COTJIACOBAHHOCTD MO3UIUN JPYTUX YUaCTHUKOB JIMAJIOTA WIIM JTUCKYCCHUH );

pacrio3HaBaTh HeBepOalbHBIC CpEJICTBA OOIICHHWS, IOHMMATh 3HAYCHHE COIMAJIBHBIX 3HAKOB, IIPEATOCHIIOK
BO3HMKHOBEHUSI KOH(PIMKTHBIX CUTYaIlUH, YMETh CMsITYaTh KOH(MIUKTBI U BECTH TIEPETOBOPHI;

BIIQJICTh PA3IMYHBIMH CIIOCOOAMHU OOINCHUS M B3aUMOJCHCTBHS, NMOHMMATh HAMEPCHHS IPYTUX JIOJCH, MPOSBIATH
YBKUTEIIBHOE OTHOIIICHUE K COOCCETHUKY M B KOPPEKTHOU (opme hOpMYyITUPOBATH CBOM BO3PAKEHUS,

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUYKY 3PEHUS C UCIOJIBb30BAHUEM SI3BIKOBBIX CPEICTB.

2) coBMeCTHAas IeSITeJIbHOCTh:

MOHUMATh M HCIOJIH30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAMBUAYaTbHON pabOTHI MPHU pPEHICHUH OMOJOTHYECKON
po0IeMbl, 000CHOBBIBATH HEOOXOIUMOCTh MTPUMEHEHUS TPYITIOBBIX ()OPM B3aUMOICHCTBUS TIPH PEIICHUU yU4eOHOU 3a/1a4u;
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BBIOMpATh TEMATHKY U METO/bl COBMECTHBIX JEUCTBUI C Y4ETOM OOIIMX MHTEPECOB U BO3MOKHOCTEH KaXKJIOTO 4ieHa
KOJIJICKTHBA,;

IIPUHUMATh LI COBMECTHOW IEATEIIBHOCTH, OPraHU30BBIBATH U KOOPAMHUPOBATH IEUCTBUS IO €€ NOCTUKCHUIO:
COCTAaBIIATH IJIAH ACHCTBUH, paclpeeNsITh POJIA ¢ YUETOM MHEHUN YUYaCTHUKOB, 00CYKJaTh PE3yJIbTaThl COBMECTHON PabOThI;

OLICHMBATh KAYECTBO CBOET0 BKJIAJIa M KAX/I0I0 yYaCTHUKA KOMaH/Ibl B OOIMIA pe3ysibTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

IpejIaraTb HOBBIE IIPOEKTHI, OLIEHUBATD UJEU C TIO3UIUU HOBU3HBI, OPUTMHAIBHOCTH, IIPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh MO3UTUBHOE CTPATErMUECKOE TIOBEICHUE B PA3IMUHBIX CUTYALIMSIX, IPOSBISATH TBOPUECTBO U BOOOpaKEHHE,
OBITh UHUIIMATUBHBIM.

OBJ1aieHHe YHUBEPCAJIbHBIMHU PEryJATUBHBIMHY JIeHCTBUAMU:

1) camoopranuszanus:

UCIIOJIH30BaTh OMOJIOTMUECKNE 3HAHUS JIJIsl BBISBJIICHUS MPOOJIEM M UX PEIICHUS B )KU3HCHHBIX U YUCOHBIX CUTYAIUAX;

BBIOMPATh HA OCHOBE OMOJOTMYECKUX 3HAHUM 1I€JIEBbIe U CMBICIIOBBIC YCTAHOBKUA B CBOMX JIEUCTBUSAX M MOCTYMKaxX IO
OTHOIIIEHUIO K )KMBOW MPUPO/IE, CBOEMY 3J10POBBIO U 3T0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJILHO OCYIIECTBJISTh TMO3HABATEIBHYIO JIESITEIBHOCTh, BBIABISITE MPOOJIEMBI, CTaBUTh W (POPMYIHUPOBATH
cOOCTBEHHBIE 3a]1a4l B 00pa30BaTEILHOM IEATETbHOCTH U KU3HEHHBIX CUTYaIIHUSX;

CaMOCTOSITEIILHO COCTAaBIISTh TUIAH PEIICHUS MPOOJIEMBI C YIETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
MPEANOYTEHNI;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM;

pacIIMpATh paMKH Y4eOHOTO TIpeIMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JieaTh OCO3HAHHBIN BBIOOP, apTyMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a PEIICHHE;

OILICHUBATh MPUOOPETEHHBIN OIIBIT;

CIIocOOCTBOBATH (HOPMHUPOBAHUIO U TIPOSBIICHHUIO IIUPOKOH IPYIUIIUU B PA3HBIX 00JIACTAX 3HAHUH, TOCTOSTHHO MOBBIIIATH
CBOI 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CUTYyallUsiIM, BHOCUTh KOPPEKTUBBI B I€SITEILHOCTh, OLIEHUBATh COOTBETCTBUE PE3YIHTATOB LIETSIM;

BJIAJICTh HABBIKAMH TTO3HABATEILHON pedIeKCUN KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUN M MBICIUTEIBHBIX TPOIECCOB,
WX PE3yIbTAaTOB M OCHOBAHUH, UCIIOJIB30BATh MPUEMBI PEPIICKCUU JJIS OIEHKH CUTYAIINH, BHIOOpa BEPHOTO PEIICHUS;

40



YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELIECHHUS 10 UX CHUKEHHUIO;
MIPUHUMATh MOTUBBI U apPTYMEHTHI APYTUX IIPU aHAIU3€ PE3YyJbTaTOB JIEATEIBHOCTH;

3) npuHsATHE ce0s U APYIUX:

MPUHUMATh ce0sl, TOHUMasi CBOU HEJJOCTATKU U JOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apPTYMEHTHI JPYTUX IIPU aHAIU3€ PE3YyJbTaTOB JEATEIBHOCTH;
MPU3HABATH CBOE MPaBO M MPaBO APYIHUX HA OIIMOKHU;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C TIO3ULUU APYTOro YEIOBEKa.

NPEAMETHBIE PE3YJIbTATBI

[IpeamerHbie pe3ynbTaThl ocBoeHUs mporpammbl COO no Ouonoruu Ha 6a30BOM YPOBHE BKJIIOUAKOT CICIU(DUUECKUE IS
yue6HOro mnpenmera «bHONOrMS» HaydHBIE 3HAHHMSA, YMEHHS M CIIOCOOBI JIGHCTBHH MO OCBOGHHIO, MHTEPIPETAINH skl
nmpeoOpa3oBaHUI0 3HAHWM, BUJIBI JAEATEILHOCTH IO MOJTYYEHUIO HOBOTO 3HAHUS M MPUMEHECHHIO 3HAHWUN B PA3JIMUHBIX YUYEOHBIX
CUTyaIusX, a TaKkKe B peajbHBbIX JKU3HEHHBIX CUTYyAIlUsX, CBSI3aHHBIX C Ouosorueil. B mporpamme mpenMeTHbIE pe3yJbTaThl

MpCAaACTAaBJICHEI I10 T'OJaM O6Y‘I€HI/ISI.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS yueOHoro npeameta «buonorus» ¢ 10 knacce NOTKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHWW O MECT€ W POJU OHMOJOTMU B CHUCTEME HAYYHOTO 3HAHUA ECTECTBEHHBIX HAyK, B
(GbopMHUpPOBAaHUU COBPEMEHHOW E€CTECTBEHHO-HAYYHOM KapTHHBI MUPA U HAYYHOTO MHUPOBO33PEHHS, O BKJIAJE POCCHUUCKHUX H
3apyOeKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OUONOTUH, (QYHKIMOHAIBHOM T'PAaMOTHOCTU YEJOBEKa JJISl PEIICHMS KHU3HEHHBIX
3a1ay;

YMEHHUE PACKPBIBATH COAEPKaHNE OMOIOTUUECKUX TEPMUHOB M MIOHATHIA: )KU3Hb, KIETKA, OpraHUu3M, MeTaboIn3M (0OMeH
BEILIECTB U MPEBPAILEHUE SHEPTUH ), TOMEOCTa3 (CAaMOPETYJIALMs ), YyPOBHEBASI OPTraHU3ALINS] dKUBBIX CUCTEM, CAMOBOCIIPOU3BEICHUE
(penpoaykuusi), HACJIEICTBEHHOCTh, U3MEHYMBOCTb, POCT U Pa3BUTHUE;

YMEHHUE U3JIarath OMOJIOTHYECKUE TEOPUH (KIETOYHAsI, XPOMOCOMHAs, MyTallHOHHASI, IIEHTPAJIbHAS JI0TMa MOJIEKYJISIPHON
o6uonorun), 3akonbl (I'. Mennens, T. Moprana, H. U. BaBunioBa) n ydenust (0 meHTpax MHOT00Opasus W TPOUCXOKICHUS
KyJIbTypHbIX pacTenuil H. Y. BaBunoBa), onpeaensiTe rpaHuIlbl UX IPUMEHUMOCTH K KUBBIM CUCTEMaM;
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YMEHHE BIIAJETh METOJaMH HAyYHOTO MO3HAHWS B OMONOTMH: HAOMIOACHHE W OMUCAHUE KUBBIX CHCTEM, MPOILIECCOB U
SBIICHUI, OpraHU3aIus ¥ MPOBEACHNE OMOIOTHIECKOTO HKCIIEPUMEHTA, BBIIBUKECHUE TUTIOTE3b], BBISABICHNUE 3aBUCUMOCTH MEXIY
UCCIIETyeMbIMHU BETMYMHAMH, OOBSICHEHUE TONTYYEHHBIX PE3yIbTaTOB, UCTIOJIH30BAaHHBIX HAYYHBIX MOHITHN, TEOPHH U 3aKOHOB,
yMEHUE JeNIaTh BBIBOABI HA OCHOBaHHH MOJYYCHHBIX PE3yIbTaTOB;

YMEHHE BBIICATh CYIIECTBEHHBIE TMPU3HAKH BHPYCOB, KJIETOK MPOKAPUOT W DYKAPUOT, OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX OPTaHM3MOB, OCOOCHHOCTH MPOIECCOB: OOMEHA BEIIECTB M MPEBPAILCHUS SHEPTrUU B KIETKe, (OTOCHHTE3A,
TUTACTUYECKOTO M SHEPTeTUYECKOro 0OMEeHa, XeMOCHHTE3a, MUT03a, Mei03a, OTUIO0TBOPEHNUS, PAa3MHOKEHUS, MHAUBHUIYAIbLHOTO
pa3BUTHs OpraHu3Ma (OHTOTEeHE3);

YMCHHE TPUMEHATH IMOJTYyYEHHBIC 3HAHWUS JUIsl OOBSICHCHHUS OMOJOTWYCCKUX MPOILECCOB WM SBICHUU, IS TIPUHSATHS
NPaKTUYECKUX PEIICHUH B MOBCETHEBHOM KU3HU C IIETBI0 00ecTieueH s 0€30MaCHOCTH CBOETO 3/I0POBBS U 37I0POBBS OKPYKAFOIINX
JrOeH, COOMIOACHWS HOPM TPAMOTHOTO TIOBEJCHHS B OKpYXAlOMIeW MPHPONHON cpeae, MOHMMaHWE HEOOXOIUMOCTH
MCTIOIh30BaHUSI TIOCTIKEHUH COBPEMEHHOW OMOJIOTUU M OMOTEXHOJIOTHH JIJISl palliOHAILHOTO MPUPOAOIIOIB30BAHNUS;

YMEHHE pelaTh JJIEMEHTApHbIE T'eHETHYECKHe 3aJaud Ha MOHO- M JUTHOPHIHOE CKpEIIMBaHHE, CIICTNICHHOE
HaclleJIOBaHHE, COCTABIISITH CXeMbl MOHOTHOPUIHOTO CKPEIIMBaHUS JJIs MTPeICKa3aHus HaCIe0BaHUs IPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBIMONHITH J1ab0OpaTopHble W TpaKTUYeCKHWe padoThl, COONIOATh MpaBuia Npu paboTe ¢ y4eOHBIM W
71a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OIICHWBATh M HMHTEPIPETUPOBATH HH(DOpPMAIMIO OMOJIOTHYECKOTO COACPKAHHS, BKIFOYAFOIIYIO
TICEB/JIOHAYYHBIC 3HAHWUS W3 PA3IUYHBIX HCTOYHUKOB (CpEICTBAa MAacCOBOW HH(OpMAIMH, HAYYHO-TIOMYJISIPHBIE MAaTEpHAIIbI),
ATHUYECKUE aCTICKThI COBPEMEHHBIX MCCIICAOBAHUN B OMOJIOTHH, METUITMHE, OMOTEXHOIOT UM,

yMEHHE CO3/7aBaTh COOCTBEHHBIE MHCHMEHHBIC M YCTHBIE COOOIIEHHUs, 00001Ias OWOIOTHYECKYI0 HH(POpMAIUIO W3
HECKOJIbKHX UCTOYHHKOB, TPAMOTHO UCTIOJIH30BaTh MOHSTUHHBIN anmapat OHOJIOTHH.

[IpenmeTHbIE pe3ynbTaThl OCBOCHUS yueOHOTO npeameta «buonorusi» ¢ 11 knacce NOTKHBI OTPaXKaTh:

c(hOpMHPOBAHHOCTh 3HAHUW O MECT€ W POJU OWOJOTMM B CHUCTEME HAYYHOTO 3HAHUS ECTECTBEHHBIX HAYK, B
(dbopMHUpPOBAaHUU COBPEMEHHOW E€CTECTBEHHO-HAYYHOW KapTUHBI MHUpPAa W HAYYHOTO MHUPOBO33PEHUS, O BKIAJE POCCHUUCKHUX H
3apyOeKHBIX YUYEHBIX-OMOJIOTOB B Pa3BUTHE OMONOTUH, (YHKIMOHAIHHOW TPAMOTHOCTH YEJIOBEKA JIsl PEIICHUS >KHU3HEHHBIX
3a;ay;
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YMEHHUE pPacKpbIBaTh COAEpKaHWE OHUOJOTMYECKUX TEPMHHOB M MOHSATUUN: BHJ, MOIMYJSIHS, F€HOPOHI, >3BOIIOLUS,
IBUKYIIME CWIbl ((pakTOpbl) SBONIOLUH, MNPUCIOCOOJEHHOCTh OPraHMW3MOB, BHJI000pa30BaHUE, 3KOJOTMYECKHE (DAKTOpPHI,
HKOCUCTEMA, IPOAYLIEHTbI, KOHCYMEHTBI, PEIyLIEHTbI, IENU MUTaHUs, IKOJIOTHYecKas mupaMuaa, OuoreoueHos, onochepa;

yYMEHHE Hu3JlaraThb OMOJIOTMYECKHe Teopuu (dBontonuoHHas teopust Y. JlapBuHA, CHHTETHYECKas TEOpPHUsS SBOJIOLMH),
3aKOHBI M 3aKOHOMEpPHOCTH (3apojsiiieBoro cxojactea K. M. bapa, uepenoBanus rjlaBHBIX HaIpaBICHUN U MyTEH ABOITIONMHU A.
H. Cesepiosa, yuenus o 6uocdepe B. U. BepHaackoro), onpeaensiTh TpaHUIlbl UX TPUMEHUMOCTH K )KUBBIM CUCTEMAaM;

yMEHHE BIAJEeTh METOJAMH HAYyYHOTO MO3HAHMS B OMOJIOTMH: HAONIOACHUE W ONMUCAHUE JKUBBIX CHUCTEM, MPOLIECCOB U
SBJICHUM, OpraHU3alMsl ¥ MPOBEACHUE OMOIOTHYECKOTO IKCIIEPUMEHTA, BbIIBH)KEHHE TUIIOTE3bI, BHISIBICHUE 3aBUCUMOCTH MEXKITY
UCCIIelyeMbIMHU BEJIMYMHAMHU, OOBSICHEHUE MOJYYEHHBIX PE3YJIbTATOB, UCIIOJIb30BAaHHBIX HAYUHBIX MOHSATUH, TEOPUH U 3aKOHOB,
YMEHUE JI€TaTh BBIBOJbI HA OCHOBAHUH MOJTYYEHHBIX PE3YIBTATOB;

YMEHHE BBIJEIATh CYIIECTBEHHbIE MPU3HAKK CTPOCHMSI OMOJOTMYECKUX OOBEKTOB: BUIOB, MOMYJSALMI, MPOAYLUEHTOB,
KOHCYMEHTOB, PEIYLEHTOB, OWOTEOIEHO30B M HKOCHUCTEM, OCOOCHHOCTHM TIPOIECCOB: HACIEICTBEHHON HM3MEHUYUBOCTH,
€CTECTBEHHOT0 0TOOpa, BU000pa30BaHusl, IPUCTIOCOOICHHOCTH OPraHU3MOB, ACHCTBUS IKOJIOTUYECKUX (DAKTOPOB HA OPraHU3MBI,
NIEPEHOCA BEILIECTB U TOTOKA SHEPTUU B SKOCUCTEMAX, AHTPOIIONEHHBIX N3MEHEHHI B DKOCHCTEMAaX CBOEH MECTHOCTHU, KPYTOBOPOTA
BEIECTB M OMOT€OXMMHUYECKHUX IIUKIIOB B Onocdepe;

yMEHHE MPUMEHSTh IMOJIyYEeHHBIE 3HAHUS JUIsi OOBACHEHHUS OMOJOTUYECKHUX MPOLIECCOB M SIBICHUU, ISl TIPUHSATHS
NPAKTUYECKUX PEIICHU B TOBCETHEBHOM KU3HH C 1I€TIbI0 o0ecrieueHus: 0€30MacHOCTH CBOETO 3/I0POBbS U 3I0POBbs OKPY>KAIOIIHNX
JOJeH, COOJIOJEHUSI HOPM T'PAMOTHOTO TIOBEJACHHS B OKpYXaloUled NpUPOAHON cpejie, MOHMMaHUuE HEOOXOIUMOCTH
UCIIOJIb30BaHUS JIOCTUKEHUN COBPEMEHHOW OMOJIOTHH JIJISl PAIllMOHATIBLHOTO TPUPOIOTOIH30BAHUS;

yYMEHHE periaTh dJIeMEHTapHbIe OMOJIOTUYECKUE 3a/1a4H, COCTABIISATh CXEMBI MIEPEHOCA BEIIECTB M SHEPTUH B YKOCUCTEMAX
(Lenu nuTaHus);

YMEHHUE BBINIOJIHATH J1IA0OpAaTOpPHBIE W TPaKTHYECKHWe padoThl, COOJIIOAaTh TpaBWia IpuU padoTe ¢ y4eOHBIM H
71a00paTOPHBIM 000PYIOBAHHUEM;

YMEHUE KPUTUYECKH OIICHUBATh U HMHTEPIPETUPOBATH WHGOOPMAINIO OMOJIOTHYECKOTO COACpPKAHWS, BKIIOYAIOIIYIO
MICEB/IOHAYYHBIC 3HAHUSA M3 PANTHMYHBIX HCTOYHUKOB (CpeJCTBAa MAcCCOBOM HMH(OpPMAIMM, HAYYHO-TIOMYJISIPHBIE MaTEpHAalIbl),
paccMaTpuBaTh IJ100aJIbHbIE SKOJIOIMYECKHE MPOOJIEMbl COBPEMEHHOCTH, (POPMHPOBATH MO OTHOLIEHHIO K HUM COOCTBEHHYIO
MTO3HIIUIO;

YMEHHE CO37aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIIeHHSI, 0000111as OMOIOTHYECKYI0 HHPOPMALIUIO U3 HECKOIBKUX
HMCTOYHUKOB, TPAMOTHO UCIOJIb30BaTh MOHSITHIHBIN anmapaT OUOJIOTHH.
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TEMATHYECKOE IIVTIAHUPOBAHUE

10 KJIACC
Ne i/m HaumeHoBanue pa3aesnoB U TeM IpOrpaMMbl KonnuectBo gacos DnexTpoHHbIe (U POBBIC) 00pa30BaTEIBHBIE PECYPCHI
Bcero KonTponbsHbie IIpakTrueckue
paboTHI paboTHI

1 buonorus xak Hayka 1

2 JKviBble CCTEMBI M X U3YYEHUE 2

3 buonorus kinetku 2 0.5

4 XuMudeckas opraHu3anus KIeTKU 10 1

5 CtpoeHne ¥ PYHKIIMU KIETKH 8 2

6 OOMeH BelIecTB U MPeBpallleHNe SHEPTHH B KIIETKE 9 1

7 Hacnencreennas nadopmaius u peanusanms e€ B 9 0.5

KIIETKE

8 Kvi3sHEHHBIN TUKIT KIETKU 6 1

9 Crpoenne U GyHKIIUK OPraHU3MOB 17 1.5
10 Pa3MHO)KEHUE U Pa3BUTHE OPraHU3MOB 8 1.5
11 I'eneTnka — Hayka 0 HaCcJIE€ICTBEHHOCTH U 2 0.5

W3MEHYHUBOCTH OPraHU3MOB

12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 1

13 3aKOHOMEpPHOCTH N3MEHYNBOCTH 6 1

14 I'eneTnka yenoseka 3 0.5
15 Cenexiys opraHu3MOB 4 1

16 Brorexnonorus u cuHTETHYECKAsE ONOJIOTHS 4

17 PezepsHOE Bpemst 1

OBHIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 102 0 13
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11 KJIACC

Ne n/m HaunmMeHoBaHME pa3enoB U TeM IPOrpaMMbl KonnuecTBo yacos OnexkTpoHHbIe (IU(POBBIE) 00pa30BATEIBHBIE PECYPCHI
Bcero KonTponbsusie IIpakTrueckue
paboTh paboTh

1 3apoxkaeHre U pa3BUTHE IBOJIOLIMOHHBIX 4
MPEACTABICHUN B OHOIOTHU

2 Mukpo3Boatonys U €€ pe3yabTaThl 14 2

3 Makpo3Bomtonus u €€ pe3yinbTaThl 6

4 IIporcxokaeHue U pa3BUTHE KU3HHU Ha 3eMiIe 15 1.5

5 ITpoucxoxxaeHue yeaoBeka — aHTPOIIOT€HE3 10 1

6 OKOJIOrus — HayKa O B3aUMOOTHOIICHUSIX 3 0.5
OpraHu3MoOB U HAJOPIraHU3MCHHBIX CUCTCM C
OKpYyKaroniei cpeaoit

7 Opranusmsl U cpejia 0OUTaHUs 9 1.5

8 DKOJIOTHUsI BUJIOB U TIOMYJISIIIAN 9 0.5

9 DKOJIOTHSA COOOILIECTB. DKOJIOTHYECKUE CUCTEMBI 12 0.5

10 Buocdepa — rmobanbHas 3xocucTeMa 6

11 YenoBek u okpyxaromias cpeaa 6

12 PeszepsHOE Bpemst 8

OBHIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 102 0 7.5
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MPOBEPAEMBIE HA ET'D IO BUOJIOTUU TPEBOBAHMUS K PE3YJIbTATAM OCBOEHUSI OCHOBHOM

OBPA3OBATEJILHON MPOT'PAMMBI CPEJHEI'O OBIIET'O OGPA3OBAHMUSA

Kon
NpoBepsieMoro
TpeOOBaAHUA

IIpoBepsieMmble TPeOGOBaAHUS K NMPEAMETHBIM Pe3yJIbTATAM OCBOEHUSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI CpeIHero o01ero 00pa3oBaHus

ChopMUpoOBaHHOCTh 3HAHUM O MECT€ U POJIM OMOJIOTUU B CHU-CTEME €CTECTBEHHBIX HAyK, B
dbop-MUpOBaHUU COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTUHBI MHUpA, B MO3HAHWU 3aKOHOB
OPUPOJIbI Y PEIICHUU JKU3HEHHO BAXHBIX  COIMAIBHO-ITUYECKUX, HSKOHOMHYECKHX,
AKOJIOTMYECKUX MPOoOJIeM 4YEJIOBEYECTBA, a TakK€ B PEIICHUH BOMPOCOB palMOHAIBHOIO
PUPO-J0MOJIb30BaHUsI, B (POPMUPOBAHUU IIEHHOCTHOTO OTHOIIEHUS K MPUPO-J€E, OOIIECTRY,
YEJIOBEKY; O BKJIaJIE POCCUUCKUX U 3apYyOEKHBIX yUE-HBIX — OMOJIOTOB B Pa3BUTHE OMO-JIOTUU

Brnanenne cucremoli 3HaHM 00 OCHOBHBIX METOJaX HAYYHOT'O MO3HAHUS, UCTIOJIb3yEMbIX B
OMO-TTIOTUUECKUX HCCIEOBAHUSX JKU-BBIX OOBEKTOB M DKOCHUCTEM (OMH-CaHue, U3MEpEeHue,
poBeieHrne HaOII0IeHnH); cr1oco0aMu BBISIBIE-HUS U OLEHKU aHTPOMOTE€HHBIX U3MEHEHHM B
IIPUPOJE.

YMeHue BBIABUIAaTh THUIOTE3bl, MPOBEPATH UX OKCIIEPUMEHTAIBHBI-MU CPEIACTBAMHU,
dbopMynupysi 1Ledb HUCCIENOBAaHUSA, AHAIM3UPOBATH TMOJIYUCHHBIE PE3yNbTaThl U JEJaTh
BBIBO/IBL.

BrisiBieHrHe 3aBHCUMOCTH MEXAY HUCCIENYEMbIMU BEIHMYMHAMH, OOBSICHEHHE IMOJIYYEHHBIX
pe3yNbTaToB U (HOPMYITUPOBAHKME BHIBOJIOB C UC-TIOJIb30BAHUEM HAYYHBIX MOHSATUH, TEOPUM U
3aKOHOB

YMenne  BIajeTh ~ CUCTEMOM  OMO-JOTMYECKHUX  3HAHWUW,  KOTOpas  BKJIIOYACT:
OCHOBOIIOJIaraoIine ONOJOTH-YECKUEe TEPMHUHBI U MOHATUS (KU3Hb, KIIETKA, TKaHb, OpPTraH,
OpraHu3M, BUJ, MOMYJSAIUs, dKO-CUCTeMa, OuoleHo3, Ouocdepa; MeTaboiM3M, TOMEOCTa3s,
KJIETOY-HBI UMMYHUTET, OMOCHHTE3 OeJKa, OMOMOIMMEPHI, TUCKPETHOCTD, Ca-MOPETYJISIIHS,
CaMOBOCIIPOU3BEIC-HUE, HACIEACTBEHHOCTh, W3MEHYHM-BOCTb, SHEPrO3aBUCUMOCTb, POCT
U pa3BUTHE);
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Ouonornueckue Tteopuu: kierouyHas teopus T.1lIBanna, M. lllneii-nena, P. Bupxosna;
KJIOHAJIbHO-CENEKTUBHOTO UMMyHHUTeTa I1. Op-nux, .M. MeunnkoBa, XxpOMOCOM-Hasi TEOpUs
HacieacTtBeHHocTu T. Moprana, 3akoH 3apopseimeBoro cxojactsa K. bapa, sBonronnoHHas
teopus Y. /lapBuHa, cMHTETUYEC-Kasi TEOPHUSI HBOJIOIMHU, Teopus aHnTpornorene3a Y. J[apBuHa;
Teo-pust 6uoreonieHo3a B.H. Cykauépa; yuenne H./. BaBuiioBa o 1nieHT-pax MHOTO0Opa3us u
MIPOUCXO0XKIE-HUS KYJIbTypHBIX pacTenul, yuenue A.H. CeBepuioBa o myTsX U HapaBJICHUAX
sBomtonmu, yuenue B.W. Bep-Hanckoro — o 6uocdepe);

3aKOHBI  (€IMHOOOpa3usi TOTOMKOB TIEPBOTO TOKOJEHHUS, pacCHICIUICHUS MPU3HAKOB,
HE3aBHUCUMOI'0 Hacje-JOoBaHusl Tpu3HakoB ['. MeHnens; CIEMJIEHHOr0 HacaeJ0BaHUs
NpU-3HAKOB U HApYIIEHUs CLEIuieHus TeHoB T. MopraHa; TromMoJIOTHUYEC-KHMX pPSJIOB B
HacyueAcTBeHHOM n3meHunBocty H.M. BaBunosa; re-nernueckoro pasaosecus Jx. Xap-au u
B. BaiinGepra; 3apoasimieBoro cxoacta K. bapa; Ouorenernueckuii 3axkon J. ['ekkens, O.
Mion-nepa);

MPUHIUIIBI (AUCTOTHI TaMET, KOM-TIEMEHTAPHOCTH );

npaBuia (Muaumyma FO. JInGuxa, 2K0I0rnuecKoi mupaMuabl Yucesl, 0MOMacChl U YHEPTUHN);
runoTe3bl (koarepBatHor A.M. Ona-puna, mepsuaHoro 0ynbs-oHa J[>x. Xonaeitna, Mukpocdep
C. ®okca, pubozuma T. Yek)

YMeHue pemarh MOMCKOBBIE OMO-JIOTMUECKHE 3a/layM; BBISBISATH MPUYMHHO-CIICJACTBEHHBIC
CBSI3M MEXIY HCCIEAYEMbIMU OHOJOTHYECKUMH OOBEKTaMH, IMpoIlecCaMd U SBICHUSMH;
JIeaTh BHIBOJIBI U MPOTHO3bI HA OCHOBAHUU TOTY-YEHHBIX PE3yJIbTaTOB;

COCTaBIIATh TEHOTHITMYECKUE CXE-Mbl CKPEHIMBAHUS JUIsl pPa3HBIX THUIIOB HACIEIOBaHUS
IPU3HAKOB Y OPraHU3MOB, COCTABJISATh CXEMbI IEPEHOCA BEIIECTB U DHEPTUU B IKOCHCTEMAX
(Lenu nuTaHusl, MU-1IEBbIE CETH)

YMeHre yCcTaHaBIMBATh B3aMMO-CBSI3M MEXIY CTPOCHHEM M (YHK-IIUSIMU: OPTraHOHUIOB,
KJIIETOK pa3-HbIX TKAHEW, OpraHaMH M CHCTE-MaMU OpPraHOB Yy PAaCTEHUM, KXUBOT-HBIX U
YeJioBeKa; MEXAYy dTalaMu OOMEHa BEIIECTB; dTalaMH KJIETOY-HOTO IHMKJIA M YKHU3HEHHBIX
IUKIIOB OpPraHMW3MOB; 3TanamMu SMOpPUO-HAJBLHOTO pAa3BUTHS; TEHOTUIIOM U (EHOTHUIIOM,
dbenoTunomM u Gak-TopamMu cpebl OOUTAHUS; TPOIEC-CAMU IBOJIIOINH; ABUKYIIUMH CH-JIAMA
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AHTPOIIOreHEe3a; KOMIOHEH-TAMU Pa3IMYHBIX SKOCHUCTEM U MNPUCHOCOOJICHUSIMH K HUM
OpPraHnu3MoOB

YMeHue BbIACNATh CYIIECTBEH-HbIE PU3HAKNU:

CTPOEHUSI BUPYCOB, KIETOK IMPOKA-pUOT U SYKAPHOT; OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX
OpraHU3MOB, BHUJIOB, OMOT€OIIEHO30B, 3KOCUCTEM M OHOC(]Epbl; CTPOEHUSI OPraHOB U CUCTEM
Op-TaHOB PAaCTEHUM, )KUBOTHBIX, YEJI0-BEKA; MPOIIECCOB KUZHEALATENb-HOCTH, MPOTEKAIOIINX
B OpraHM3Max pacTeHHH, >KMBOTHBIX U Ye-JOBEKa; OMOJIOTrMYECKHMX MPOLEcCOB: 0oOMe-Ha
BEUIECTB (MeTa00IM3M ), HHPOP-MALIMU U MPEBpPALIEHUSI JHEPTUH, OPOKEHUS, aBTOTPO(PHOTrO U
reTe-poTpoHOT0 THUIOB TMUTaHUA, (POTO-CHHTE3a U XEMOCHHTE3a, MHTO03a, Melo3a,
ramMeToreHesa,  SMOpHoOre-He3a,  MOCTAMOPUOHAIBHOIO  Pa3BU-THS,  PA3MHOXKEHMS,
UHAUBUAYaIb-HOTO Pa3BUTHUSI Opranu3Ma (OHTO-reHe3a), B3auMOJICHCTBUSI TEHOB, T€TEPO3UCa;
JNEHCTBUIA HMCKYCCTBEH-HOTO OTOOpa, CTaOWIM3UPYIOIIETO, ABMXKYIIETO U pa3pblBAIOILErO
€CTECTBEHHOT0 0TOOpa; AJUIONATPU-YECKOT0 M CUMITATPUUECKOT0 BU1000pa30BaHMsl; BIUSIHUS
JBUKYIIUX CUJI IBOJIIOIMU HA T€HO(POH]I MO-MYJIAINHN; MPUCTIOCOOJIEHHOCTH OP-TaHU3MOB K
cpene oOWTaHMs, YepeloBaHMs HalpaBICHUI 3BOJIIOLUHU; KPYroBOpPOTa BELIECTB U IMOTOKA
HSHEPrHH B SKOCUCTEMAX

ChopMUPOBAaHHOCTh YMEHHS BBI-JICTATH CYIICCTBEHHBIC TIPU3HAKH BHUPYCOB, KIIETOK
IPOKAPUOT M 3Y-KapUOT; OJIHOKJICTOYHBIX M MHOTOKJICTOYHBIX OpPraHU3MOB, BHJIOB,
OUOTEOIICHO30B U SKOCHCTEM, iskpi0CO-OCHHOCTH IIPOIIECCOB 0OMEHA BE-IIIECTB U MPEBPAIICHHS
SHEPrUU B KJIETKE, POTOCHMHTE3a, IIACTUYCC-KOTO U SHEPreTHUYECKOro 0OMEeHa, XeMOCHHTE3a,
MHUTO3a, MeH03a, OIJIOJIOTBOPEHUS, PA3BUTHS M PA3MHOXKCHUS, WHANBUAYAIbHOTO pa3-BUTHS
oprann3ma (OHTOTreHe3a), OOpbObI 3a  CYIIECTBOBaHHE, €CTECT-BEHHOTO  OTOOpa,
BUI000pa3oBa-HUsA, MPHUCIIOCOOJICHHOCTH OPraHU3-MOB K CpejJe OOWTaHWs, BIWSHUS
KOMITOHCHTOB JKOCHCTEM, aHTPO-TIOTEHHBIX M3MEHEHUU B AKOCHCTE-Max CBOCH MECTHOCTH,

KpPYroBO-pOTa BEIIECTB M MPEBPAIEHUsI YHEPTUU B Onocdepe

YMeHHe KCMOIb30BaTh COOTBETCT-BYIOUIUME apTyMEHThI, OMOJIOTMYEC-KYI0 TEPMUHOIOTHUIO U
CUMBOJIMKY [UJIsl JIOKA3aTEIbCTBA POJACTBA OpPra-HU3MOB PAa3HBIX CUCTEMATHYECKUX TPYIII;
B3aMIMOCBSI3U OPTaHU3MOB M CPEJIbl OOMTaHUS; €MHCTBA YEJI0-BEYECKUX pac; HEOOXOAMMOCTH
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310pOBOr0 00Opa3a >KU3HHM, COXpa-HEHHs pa3HooOpa3us BHUJOB U IKO-CHCTEM KaK YCIOBUS
COCYIIIECTBO-BaHUS MPUPObI U YEIIOBEUECTBA

YMeHue  KpUTHYECKH  OIIeHHMBAaTh  MH(OpMaNMiO0  OHUOJOTHYECKOrO  COJCpPKaHMUS;
UHTEPIPETUPOBATH ATHUECKUE ACTIEKThl COBPEMEHHBIX MCCJIeI0BaHUN B OMOJIOTUM, MEIUIIMHE,
OMOTEXHOJIOTUH; PacCCMATPU-BaTh IJI00AbHBIE YKOJIOTHYECKHE MPOOJeMbl COBPEMEHHOCTH,
dbop-MUPOBATH MO OTHOIIEHHWIO K HUM COOCTBEHHYIO MO3UITUIO

HEPEYEHD 2JIEMEHTOB COAEPKXAHUSA, ITPOBEPAEMBIX HA EI'D 110 BUOJIOT'NAN

Kon
1

IIpoBepsieMblIil 3J1IEMEHT COAEPKAHUSA

1.1

buosnorus kak Hayka. JKMBbIE CUCTEMBI U UX U3YUYEHUE

CoBpeMeHHas GMONOTUs — KOMIUIEKCHAs HAyKa. BHOJIO-TUYecK1e HAYKH istpil H3ydaeMble MU IIPOOIEMBL.
OyH-1aMeHTalbHbIe, TPUKIIaJAHbIC U TOMCKOBbIE HAYYHBIE UCCIEAOBAHMS B OMOJIOTHU.

3HaueHne OMoa0ruu B POPMUPOBAHMHM COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHBI Mupa. [Ipodeccun,
CBSI3aHHbIE ¢ Ouosiornel. 3HaueHHe OMOJOTMM B IPAK-THUECKOM JEATENbHOCTH YeJIOBEKa: MEAMIIMHE,
CEJIbC-KOM XO351CTBE, IPOMBIIUICHHOCTH, OXPAHE IPHUPOJIbI

1.2

JKuBble cucTeMbl Kak npeaMeT u3ydeHus Ouonoruu. CBOMCTBA KUBBIX CUCTEM: €JUHCTBO XUMUYECKOTO
CO-CTaBa, JHMCKPETHOCTbh U LEJIOCTHOCTh, CIOXKHOCTh U YINO-PATOYEHHOCTb CTPYKTYpPBbI, OTKPBITOCTb,
caMOOpraHH-3alsi, CAMOBOCIPOU3BEICHHUE, PA3APAKUMOCTb, U3MEH-YHUBOCTh, POCT U Pa3BUTHE.

YpOBHU OpraHu3alvy >KUBBIX CUCTEM: MOJEKYISPHBIM, KICTOYHBIM, TKAHEBbIA, OpPraHW3MEHHBIN,
MOMYJIAIN-OHHO-BUIOBOM,  DKOCUCTEMHBIM  (OMoOTeoneHoTnueckuii), Oumochepusiii. Ilpomeccsl,
POUCXOJIAIINE B KUBBIX cucTeMax. OCHOBHBIC TTPU3HAKU KUBOTO. JKHU3HB Kak Gop-Ma CyIIeCTBOBAHMS
MaTepun

1.3

Mertoasl Ouonornuecko Hayku. HaOmroneHnuwe, wu3Mepe-HHE, OKCICPHUMEHT, CHCTEMAaTH3allus,
MeTaaHanu3. [loHsTMe O 3aBUCHMMOM WM HE3aBUCHMMOW mnepeMeHHoW. [lmanupoBaHWE SKCIIEPUMEHTA.
[TocTanoBka u mpoBep-ka runote3. Hynesas runoresa. [loustue BIOOPKH 1 €€ TOCTOBEpHOCTH. Pazopoc

istpiB OMOJIOTMUYECKHX JTaHHBIX. OIeHKa JIOCTOBEPHOCTH MOJIYYEHHBIX PE3YIILTATOB. [I[PHUNHbBI HCKAKEHUS
pe3yJIbTaTOB 3KcrepuMeHTa. lloHsATHE CTaATUCTUYECKOTO TeCTa
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Kierka kak Onosioruyeckasi cCucreMa

2.1

Kinetka — cTpykTypHO-(DYHKIIMOHATBHAS €UHUIIA )KU-BOr0. cTopust oTkpeiTus kieTku. Pabotsl P. I'yka,
A. JleBenryka. Knerounas teopust (T.IBann, M. llneiinen, P. BupxoB). OcCHOBHbIE MOJIOXKEHUS
CO-BPEMEHHOM KJIIETOYHON TEOPUHU.

MeTobl MOJIEKYJIIPHON U KJIETOUHOW OUOJIOTHUU: MUKPOCKOIIHS, XpoMaTorpadusi, s31eKTpodopes, METO T
MEUEHBIX aTOMOB, TH(depeHINAIbHOE IEHTPU(PYTUPOBAHUE, KYIHbTUBUPOBAHUE KIETOK

2.2

XUMUYECKUHA COCTaB KIETKH. Makpo-, MUKpPO- U YJIbTpa-MUKpPO3JIEMEHThl. Boma u €€ ponp Kak
pacTBOpUTENS, peareHTa, ydacTHe B CTPYKTYPUPOBAaHHUM KIETKH, TEIUIOPEryisiuuu. MuHepaabHbIe
BEIIECTBA KJIETKH, UX Ouoornyeckas pojib. Pojab KaTHOHOB 1 aHUOHOB B KJIETKE.

buonornueckue nonmumepsl. benku. AMUHOKUCIOTHBIN cocTaB 0eKoB. CTPYKTYpbI O€TKOBON MOJIEKYJIBI.
[lep-BuuHasi cTpykrypa Oeyika, menTHAHAs CBSI3b. BTopuu-Has, TpeTHYHAs, Y€TBEPTUYHASI CTPYKTYPHI.
Henatypa-mus. CoiictBa 6enkoB. Knaccudukarus 6enkos. bruo-nornueckne QyHKIIUN OENKOB.
VYrneroasl. MoHOCaxapuibl, TUCaxXapuabl, OJUTOcaxa-publ U morcaxapuibl. OOUIWH MJIaH CTPOCHUS U
(bu-3UKO-XMMUYECKHE CBOMCTBA YIJIeBOAOB. bruonornueckue yHKIIUN yTIeBOIOB.

Jlunuael.  ['mapodunbpHO-rUApOdPOOHBIE cBolicTBa. Knaccudukanus aunuaoB.  Tpurivnepusbl,
docdonumnuasl, BOCKH, cTepouabl. buonornueckue Gynkunn aunuaos. O01me cBoicTBa OMOIOTHUYECKIX
MeMOpaH — TEKy4eCTh, CIIOCOOHOCThH K CAMO3aMbIKAHHIO, TOTYIPO-HUIIAEMOCTb.

Hykneunossie kucnotel. [JHK u PHK. Crpoenue Hy-kinemHOBBIX KuCIOT. Hykneotuawl. [IpuHuun
koMIute-MeHTapHocTH. [IpaBuno Yapradda. Ctpykrypa JJHK — aBoitHas ciupanb. MecToHaX0XIeHNE U
ouo-nornueckue Gpynknuu JJHK. Bunst PHK. ®ynknuun PHK B kneTke.

Crpoenue mosekyinbl AT®. Makposprudeckue cBsizu B Mosiekysie AT®. buonornueckue pyakuuu ATO.
BoccranoBienHbie iepeHOCUUKH, WX GyHKIUH B KieT-ke. CexkBenupoanue JIHK.

CtpyktypHass OuWOJIOTHS: OHMOXMMHYECKHME W  OHMOPHU3M-UYECKHE HCCISJOBAaHMS  COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYPHI OMOMOJIEKY T

2.3

Tunbsl KJIETOK: dyKapuoTHUeckas W mpokapuotudeckas. CTpyKTypHO-(GYHKIIMOHATbHBIE 0Opa30BaHMS
KJIETKHU.

Crpoenue npokapuotuueckoil kiaeTku. Kierounas crenka 6aktepuil u apxeil. OcCOOEHHOCTH CTPOCHUS
reTepoTpodHON U aBTOTPODHON MPOKAPUOTHIECKUX KIETOK. MeCTO M poJib MPOKAPUOT B OMOIIEHO3aX.
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Crpoenne u  (YHKUMOHUPOBaHME dyKapuoTHUeckol  kieTrku. [lma3zmaruueckas memOpaHa
(mna3manemma). CTpyKTypa miazMaTuyeckoi MmemOpanbl. TpaHCHOPT Be-LIECTB Yepe3 MIa3MaTHYECKYIO
MeMOpaHy: naccuBHbIN (nuddy3us, odneruéHHas nquddys3us), akTUBHBINA (TIEP-BUUHBIA U BTOPUYHBIM
akTuBHbIA TpaHcnopt). llomynponunaemocts wmemOpanbl. PaGora HaTpuii-kanueBoro Hacoca.
OHJOLMTO3: MUHOUUTO3, parounutos3. Ik30-1uTo3. Kinerounas crenka. CTpykTypa U QyHKIUHU KIETOYHOM
CTEHKHU PacTeHH, rpruOOB.

Huromnasma. [luto3zomns. [lutockeneT. [{Bukenne nuto-mia3mel. OpraHouasl kKieTku. OTHOMEMOpaHHbIC
opra-HOUIbl KJIETKH: 3H01u1azMatuyeckas cetb (IIIC), anmapat ['onbaku, TM30COMBI, UX CTPOEHUE U
GyHK-111u. B3anMocBs3b 0AHOMEMOpPAHHBIX OPraHOUI0B KJIeTKH. CTpOeHUe TPaHyJISIPHOTO PETUKYIIyMa.
Cunre3 pactBopuMbIX OenkoB. CHHTE3 KJIETOYHBIX MeMOpaH. [nmagkuii  (arpanyJisipHBIi)
SHAOIIAa3MaTHUeCKuil peTu-kynyM. CekpetopHas pynkuus annapara ['onbmxu. Tpancnopt BeiiecTs B
KJeTke. Bakyonu pacturenbHbIX KieTOK. Kiietounsiii cok. Typrop.

[TonmyaBTOHOMHBIE OPraHOUIbI KJIIETKW: MUTOXOHIAPHUH, TUIACTUABIL.

Crpoenre M GYHKIMM MHUTOXOHJPUN W mactuia. llep-BuUuHbIE, BTOPUYHBIE U CJIOXKHBIE IUIACTUIIBI
(OTOCUHTE-3UPYIONINX IYKAPUOT. XIIOPOTIACTHI, XPOMOIIJIACTHI, JIEHKOIUIACTHI BHICIIUX PACTCHUH.
HememOpannbie opranouasl kietku CTpoeHne U (PyHK-IIUM HEMEMOpPaHHBIX OPTaHOMJIOB KIIETKH.
Pubocombl. MukpodunaMmenTsl. Mplteunbie KieTkd. Mukpotpyoou-ku. Knetounsrit ientp. CTpoeHue u
JBUKEHUE )KTYTUKOB U peCHUYEK. MUKPOTPYOOUKH IIUTOIIA3Mbl. LIeHTpHOIIb.

Anpo. Obomouka siapa, XpOMaTHH, KapUOIUIazMa, SAPBI-IIKH, WX CTpoeHUE W (DYyHKIUU. SnepHbIid
OenkoBblii MaTpukc. [IpocTpaHCTBEHHOE pACMOIOKEHHWE XPOMOCOM B uHTepdasHoMm siape. benku
XpOMAaTHHA — TUCTOHBI.

Kiterounsie Bkitouenusi. CpaBHHUTENIbHAS XapaKTEPU-CTUKA KIETOK 3YKapHoOT (PaCTUTEIbHOM, )KUBOTHOI,
rpuOHOIN)

2.4

AccuMUIISAIUA U TUCCUMIIANNS — ABE CTOPOHBI MeTa-0onm3Ma. TUIlbl 0OMEHa BEIIECTB: aBTOTPOQHBIH
U TeTepoTpodHBIN. YUacTue KUCIopoia B 0OOMEHHBIX MpoIeccax. JHEPreTHIecKoe o0ecreueHne KIeTKH
npeBpamenne AT® B oOmenHBIX mporeccax. dep-MEHTATUBHBIA XapakTep PEaKiuid KIETOYHOTO
Metabonuzma. dDepMeHThl, UX CTPOCHHE, CBOMCTBA M MexaHu3M neiicTBusa. Kodpepmentsl. Orauuus
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(GepMEHTOB OT HE-OpPraHMYeCKUX KaTaau3aTopoB. benku-akTHBaTOpPHl U OETKU-UHTHOUTOPHI.
3aBUCHMOCTH CKOPOCTH ()ePMEH-TATUBHBIX PEAKINI OT pa3IUIHbIX (HaKTOPOB.

[lepBuuHbIi CHHTE3 OpPraHUYECKUX BemiecTB B kieTke. DoTtocuHTe3. Ponb Xs10pomiacToB B mporecce
¢oro-cunteza. CperoBas u TemHOBas (as3bl. IIpogykTMBHOCTH (oTocuMHTE3a. BiusiHue pa3inyHbIX
(dbakTOpoB Ha CKOPOCTh (PpoTOcHuHTE3a. 3HAUeHUE (POTOCHHTE3A.

Xemocunte3.  Pa3zHooOpazue  OpraHM3MOB-XEMOCHHTE-THKOB:  HUTpuHUIHpyrOmHe  OaKTepHw,
Kee300aK-Teprn, CepoOaKTepUn, BOJIOPOIHbIE OaKTepUn. 3HaUe-HUEe XEMOCHHTE3A.

AnaspoOHble opraHu3Mbl. Buasl Opokenus. [IpoaykTsl OpOoKeHHs W WX HCIOJIH30BAHHE UYEIOBEKOM.
AHadp00-HBIE MUKPOOPTAHNU3MBI KaK 00EKTHI OMOTEXHOJIOTUU U BO30YIUTENN OOIEe3HEH.

AdpoOHBIE OpraHu3Mbl. DTambl dHEPreTHYecKoro o0-meHa. llogroroBurenbHBIA JTam. [ IHKOMU3 —
OECKHUCIOPOIHOE PACIIEIIIIEHUE TIIFOKO3BI.

buonornueckoe oKuciIeHne, WM KIETOYHOE JbIXaHue. Poib MUTOXOHAPHU B IIporieccax OMOIOTHIECKOTO
okucnenus. [ukmuaeckue peaxnun. OxucnurenbHoe GochopmmupoBanue. [IpenmyiecTBa a3poOHOTO
yTH 0OOMEHa BEIECTB nepei aHadpoOHBIM. I(HHEKTUBHOCTh YHEPTETUIECKOT0 OOMEHA

2.5

Peakunn matpuyHOro cuHtesa. [IpMHUIMN KOMIUIEMEH-TAPHOCTH B PEAKIMSAX MATPUYHOTO CHUHTE3A.
Peanuza-muss HacnencrBeHHOW wuH(popMarnuu. ['eHeTHYeCKU KOJa, €ro cBOWCTBAa. TpaHCKPUIIIUS —
matpuuHblii cuHTte3 PHK. IIpuHUUMNBI TpaHCKPUINLKH: KOMIUIEMEHTAPHOCTh, AHTHUNAPAJLIEIBHOCTB,
ACUMMETPUYHOCTh. TpaHcimsauust U e€ sranbl. Yuactue TpaHcnopTHeix PHK B Oumocunre-ze Oenka.
YcnoBus 6uocunTesa 6enka. KonupoBanne aMuHOKHUCIOT. Pos pubocoM B OrocuHTE3€e Oemka.
Opranuzanysi reHoMa y NpoOKapuoT U dYKApUOT. Perymnsuus akTHBHOCTH I'€HOB y MPOKapuoT. [ unoresa
onepoHa (®. XKakob, XK. Mano). Perymnsaius oOMEHHBIX IIPOIIECCOB B KiIeTKe. KileTouHbIi roMmeocTas.
Bupycwsl — HeksierouHble (OPMBI KU3HM U OOJUTaTHhIE Mapa3uThl. CTPOEHHE MPOCTHIX M CIOKHBIX
BHUPYCOB, PETPOBUPYCOB, OakTeprodaros.

BupycHble 3a0oneBaHusi 4eloBeka, XUBOTHBIX, pacte-Huid. CIINI, COVID-19, couuanbhbie u
MEJIUIIMHCKHUE MPOOIEMBI

2.6

Krnerounsrii nuki, ero mepuonbl u perymsius. Watep-daza m mMuto3. OCOOEHHOCTH TMPOIECCOB,
nportekaromux B uHTepdasze. [loaroroska kietku k aeneHuto. [lpecunreTnyeckuii (OCTMUTOTHUECKHUN),
CUHTETHYEC-KHI ¥ TOCTCHHTETUYECKUN (IPEMUTOTUYECKUIN) IEPHOJIbI HHTEP(DA3HI.
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Martpuuneiit cunres [IHK — permukanua. Ilpunnuner permmkamuu /IHK: xommmeMeHTapHOCTS,
ITOJIYKOHCEP-BAaTUBHBIA CHUHTE3, aHTHUHAapauieabHOCTh. MexanusMm perukanun JIHK. Xpomocomsr.
Crpoenue xpomocoM. Temomepsl U TeinoMepaza. XPOMOCOMHBIM HAOOp KIET-KU — KapHOTHII.
JIMTUIOMAHBINA U TatuIonaHbIN Ha00pbl XpoMocoM. ['oMoornyabie XpoMocOMBbI. [10J10BbIE XPOMOCOMBI.
Henenue kietkn — MuTo3. CTagum MHUTO3a W MPOUCXO-IALIME B HUX NPOLECCHL. THIIBI MHTO3A.
Kapuokunes n nutokunes. buonornyeckoe 3HaueHUE MUTO3a. Perysisnus MUTOTUYECKOTO HUKIIA KIETKH.
[Iporpam-mupyemas KjieToyHasi THOEb — arnonTo3.

DyHKIMOHAJIbHAS Ie-HOMHUKA

Opranu3m Kak OMoJIOruyecKasi CucTemMa

3.1

OJHOKJIETOYHBIE, KOJJOHUAIIBHBIE, MHOTOKJIETOYHBIE OPTaHU3Mbl U MHOTOTKAHEBBIE OPTaHU3MBI.

dopMbl pa3MHOKEHHSI OPraHU3MOB: Oecrolioe (BKJIO-4asi BETeTaTUBHOE) U TosioBoe. Buasl 6ecmnonoro
Pa3-MHOKEHHSI: TOYKOBAHUE, CIIOPYIIAIUS, PparMeHTaIus, KJIOHUPOBAHHE.

ITonoBoe pasmuosxenue. [lonoBbie kneTku, uin rametsl. Meito3. Ctaauu meiosa. [loBeaeHrne xpomocom
B Meit-03e. Kpoccunrosep. buonornyeckuii CMbICI MEKH0O3a U MOJIOBOTO Tporecca. Meno3 u ero Mecto B
KU3-HEHHOM IIUKJIE OPTaHU3MOB.

[IpenzapossieBoe pazputhe. ['amerorenes y suBoT-HbIX. [lonoBbie xkene3pl. OOpa3oBaHue U pa3BUTHE
noJIOBBIX KJeTOK. CnepmartoreHes u ooreHe3. CTpoeHue MOJOBBIX KIETOK. OIIOJOTBOPEHUE H
AMOpHUOHATBHOE pa3BUTHE JKUBOTHBIX. (CHOCOOBI  OIUIOJOTBOPEHMsS: Ha-pYKHOE, BHYTpPEHHEE.
[TapTeHnorenes.

NunuBuayanbHOE pa3BUTHE OpraHu3MoB (oHTOoreHes). Ctaauu 3MOpHOreHe3a KUBOTHBIX (Ha MpUMepe
nsrym-ku). JIpoonenue. Tunbl apo6iaeHus. OCOOCHHOCTH APOO-JICHUS MICKOMUTAIONINX. 3apOIbIIICBbIC
JUCTKU (racTpy-Jisilus). 3aKkiaJKka OpraHOB M TKaHEW W3 3apOJbIIIEBBIX JIUCTKOB. B3auMHOEe BiIusiHHE
JacTel pa3BUBAIOIIETOCS 3apobiiia (AMOpHOHATbHAS MHAYKIIHS). 3aKiIaaKa TUIaHa CTPOSHUS KUBOTHOTO
KaK pe3ylbTaT HepPapXMUECKHX B3aWMOJCHUCTBUN TeHOB. BnusHue Ha >MOpHOHATBHOE pa3BUTHE
pa3TUYHBIX (PAKTOPOB OKPYKAIOIIEH CPEIIbI.

Poct u pa3sutue xxuBoTHbIX. [TocTamMOpuonanbuelit ne-puoj. [lpsmoe u Henpsamoe pa3zputue. PazButue c
MeTa-Mop(}ho30M y 0ECIO3BOHOYHBIX U TTO3BOHOYHBIX KUBOTHBIX. brHolorndeckoe 3Ha4eHNE MPSMOTO U
HENPSIMOT0 Pa3BUTHUA, UX PACIPOCTPAHEHUE B Ipupoze. Tumbl pocta :KMBOTHBIX. DAKTOPHI PErysLUU
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pocTa KUBOT-HbIX U 4YesoBeka. CTagiuu MOCTIMOPHMOHAIIBHOIO PA3BU-THUSI Y JKUBOTHBIX M YEJOBEKA.
ITeprobl OHTOrEHE3a YEI0BEKa.

Pa3mHoxeHue u pazButhe pacteHuid. ['ameToput u cnopoput. Meilo3 B KU3HEHHOM LIMKIIE PACTEHUH.
OO6pazoBanue crop B Tmpoiiecce Merosza. ['amerorene3 y pacteHuid. OIIOJOTBOPEHUE W PaA3BUTHE
pacTUTENb-HbIX OpraHu3MOB. J[BOWHOE OIUIOJOTBOPEHHE y LBETKO-BBIX pacTteHui. OOpa3oBaHue U
pa3BuTHE ceMEHU. MeXaHU3MBbl PETyJIIIIMA OHTOT€HE3a Y PACTEHUIN 1 dKUBOTHBIX

3.2

I/ICTOpI/ISI CTAHOBJICHUSA WU PA3BUTHA I'CHCTUKH KaK HAYKH. OCHOBHBIEC T€HETUUYCCKHUE TTOHATHUS M CUMBOJIEBI.
I'oMo-noruuneie XpOMOCOMBI, aJUICJIBHBIC TCHBI, aJIbTCPHATUBHLIC IIPHU3HAKU, I[OMI/IHaHTHBIﬁ )51
peI_IeCCI/IBH]':Jﬁ Mpu-3HaK, roMo3urora, rerepo3urora, 4ucrtasa JIMHUA, FI/I6pI/I-I[BI, I'CHOTHII, q)eHOTI/IH.
OCHOBHEIC MCTOAbI TCHCTHUKMU . FH6pHI[OJIOFPI‘I€CKHﬁ, HHTOHOFHHCCKHﬁ, MOHeKyJIHpHO—I‘CHCTI/I‘ICCKI/Iﬁ

3.3

Momnorubpuanoe ckpeniuBanue. [lepBoiii 3akoH MeH-esl — 3aKOH eAuHO00pa3usi TMOPUIOB MEPBOTO
noko-jnenus. [IpaBuno nomuHupoBaHusi. Bropoil 3akoH MeHnaenss — 3aKOH PacUICIUICHUs] MPU3HAKOB.
[{uTonoru-yeckue OCHOBBI MOHOTHOPHUIHOTO CKpeluBaHus. [ umo-Te3a 4ucToThl raMeT.
AHanuzupytoniee ckpemniupanue. [IpomexyTouHbiil Xa-paktep HaclienoBaHus. Pacuieryienue npu3HakoB
IPY HEMOJIHOM IOMUHHPOBAHUH.

JuruOpuanoe ckpeniuBanue. Tpetuit 3akoH MeHens — 3aK0H He3aBUCUMOTO HACJIeIOBaHUS TPU3HAKOB.
[uTo-mornyeckre OCHOBBI TUTHOPUTHOTO CKPEIIUBAHUSI.

Cuerniennoe HacnefoBaHue mnpu3HakoB. Paborer T. Moprana. CrersieHHOe HacielIOBaHHWE TE€HOB,
HapyILIEHHUE CUEIUIEHUS MEXK1y TeHaMU. XpOMOCOMHAas TEOPUsl HACIIEICTBEHHOCTH.

I'eHeTHKa moa. XpPOMOCOMHBIH MEXaHH3M OIpesele-HHs Moa. AYTOCOMBI istpHl TTOJIOBBIE XPOMOCOMBI.
['oMo-rameTHbIi 1 reTeporaMeTHbIN NoJ1. [ eHeTnueckas CTpyKTypa MoJ0BbIX XpoMocoM. HacnenoBanue
PU-3HAKOB, CUEIJIEHHBIX C MOJIOM.

I'enorun kak nenoctHas cucrema. [lmeroTponuss — MHO-)KECTBEHHOE JEHUCTBUE I'eHa. MHOXKECTBEHHBIN
ajuie-nu3M. B3aumopeiictBre HeauienbHbIX TeHOB. KoMmuiemenTapHocTh. Onucrtas. [lonuMepus

3.4

BzaumoneiictBue reHotuna u cpeabl npu (Gopmupo-BaHuu (peHotumna. M3MEHUMBOCTH MPU3HAKOB.
KayecTBeHHBIE W KOJIMYECTBEHHbIE MPU3HAKU. Buabl HW3MEH-YUBOCTU: HEHACIECACTBEHHAs W
HACJICICTBCHHASL.
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MoaudukannoHHass U3MEHYUBOCTb. Poiib cpebl B pop-MupoBaHUN MOAUDUKAIIMOHHONW U3MEHUUBOCTH.
Hopwma peakiuu npusnaka. BapuanuonHbsiid psig u Bapua-umonHas kpuasi (B. Moranncen). CBolicTBa
MoU(DU-KAITMOHHON U3MEHYMBOCTH.

I'enoTunuueckass M3MEHUNBOCTh. CBOMCTBA T'€HOTHUIU-YECKOM M3MEHUYMBOCTU. BUIIBI T€HOTUIMYECKOU
W3MEHYUBOCTH: KOMOMHATHUBHAS, MyTal[MOHHAs.

KoMOuHaTuBHas M3MEHUUBOCTh. Meil03 1 MOJ0BOM Mpolecc — OCHOBAa KOMOMHATUBHOW M3MEHUYMBOCTH.
Ponp koMOMHATUBHON M3MEHUYMBOCTU B CO3JJaHUU T'€-HETUYECKOrO pa3zHOOOpaszusi B Mpejenax OJHOTrO
BHJIA.

MyTaimoHHas W3MEHYUBOCTh. BUIBI MyTalnuii: T€HHbBIE, XPOMOCOMHbIEC, T€HOMHbIE. CIIOHTaHHBIE U
WHJIyLIUPO-BaHHBIE MYTalluu. SAepHble U HUTOIUIa3MaTHUYecKue mMyTauuu. COMaTU4YECKUE U TOJOBbIC
myTanuu. [IpyyuHBl BO3HUKHOBEHMsS MyTalnud. MyTareHbl M HMX BIMSHUE HAa OPraHU3MBbI.
3aKOHOMEPHOCTH MYTAIlM-OHHOT'O TMpoliecca. 3aKOH TOMOJOTHMYECKUX PSAJIOB B HA-CIJIEICTBEHHOU
n3menunBocty (H.W. BaBunos). BHesinepHas n3MEHYHMBOCTD U HACJICICTBEHHOCTh

3.5

Kapuotun yenoseka. MexayHapoiHasi mporpaMma Mc-cjieJ0BaHus TeHOMa YesoBeKka. MeToAbl U3y4eHUs
IE€He-TUKM  YeJIOBEKa: TIeHEAJIOTMYeCKUM, OJIM3HENOBbINA, IU-TOTCHETUYECKUH, TMOMYJISIIHOHHO-
CTaTUCTUYECKUM, MOJIEKYJIApHO-TeHEeTHUUeCKUl. COBpEMEHHOE ONpPEAEICHUE FeHOTUMNA: TTOJTHOTEHOMHOE
CEKBEHHUPOBAHUE, TEHOTH-NIUPOBAHWE, B TOM uuciie ¢ nomoubto [I[P-anamm3a. HacmenctBeHHbie
3a00JeBaHus 4YelioBeKa. ['eHHbIE M XpO-MOCOMHBIE OOJie3HU 4YesioBeka. bojie3Hu c Haciea-CTBEHHOM
PEPaCIONOKEHHOCThI0. 3HAYEHUE MEAU-IIMHCKOW TEHETUKM B MPEAOTBPALICHUM U JICYCHUH
reHe-THYECKUX 3a00jieBaHni yestioBeka. CTBOIIOBBIE KIETKH

3.6

JloMecTuKkaluss U CEJCKIMSA. 3apOoXKICHHE CEJICKUMM U Jo-Mectukauuu. Yuenwe H.U. BaBuiioBa o
[IEHTPaX MPO-UCXOKICHUS U MHOTO0Opa3usi KyJbTYPHBIX pa-CTeHUN. Posb cenekiuu B CO31aH COPTOB
pacTeHuil U MopoJl KUBOTHBIX. COPT, MOpoIa, IITaMM. 3aKOH TOMOJIOTUYEC-KUX PSIAOB B HACJIEICTBEHHOMN
n3menunBoct H.M. BaBmiioBa, ero 3Ha4eHHE 111 CEICKIIMOHHON PaOOTHI.

MeTonbl ceneKIMOHHON paboThl. VMICKyCCTBEHHBIM OT-O00p: MAacCOBBIH M WHIWBHUIYAIbHBIA. JTaIlbI
KOMOUWHA-IIMOHHON cenekiuu. VcrmpiTanne mpou3BoguTeNne mo moToMcTBY. OTOOp MO TEHOTUNY C
MTOMOIIBIO OIEHKH ()EHOTUIIA TIOTOMCTBA ¥ OTOOP 1O TEHOTHIY ¢ Mmo-Mombio aHaimza JIHK.
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NckyccTBeHHBI MyTareHe3 Kak METOJl CEJEKIIMOHHOW paboThl. PaauanuoHHBIN M XUMUYECKUUN
MyTareHe3 Kak HCTOYHUK MyTalluid y KyJbTYpHBIX (popM opraHuzmoB. Hcronb3oBaHuE T€HOMHOIO
peIakTUpOBaHUST U MeTO-A0B pekomOuHaHTHBIX JIHK nns momydeHus ucxogHOro marepuana Jjist
CEJICKLUU.

[Tonyuenune monuruion0B. BHyTpuBHI0Bas rubpuan-3anus. BIM3kopoacTBEHHOE CKpENIMBaHUE, WIH
uHOpuauHr. HepoacTBeHHOe cKkpenuBaHue, WIid ayTOpuauHr. ['eTepo3uc U ero MPUYUHBL.
Hcnonb3oBanue rerepo3uca B cenekiuu. OtganénHas rubpuausaunus. llpeoponenue Oecronus
MEXBHJIOBBIX THOPUIOB. JIOCTHKEHUS CENIEKITMU PACTEHUN U )KUBOTHBIX

3.7

OOBEKTHI, UCTIOJIB3yEMbIE B OMOTEXHOJIOTUH, — KJIIETOY-HBIC U TKAHEBBIC KYJIbTYPhl, MUKPOOPTaHU3MBbI, HX
XapaKTepUCTUKa. TpagullMOHHAss OUOTEXHOJIOTHS: XJeOOoNeYeHnue, TMOJyYeHUE KHUCIOMOJIOYHBIX
POJIYKTOB, BUHOJIeTue. Mukpoouosorunueckuii cuntre3. OObEKThl MUKPOOHOIOTUUECKUX TEXHOJIOTHH.
[TpousBosicTBO Oen-Ka, aMUHOKHUCIIOT U BUTAaMUHOB. VICKyCCTBEHHOE OIIOI0TBOpEHUE. PeKoHCTpyKIUs
SIMIEKJIETOK U KJIOHUPO-BAHUE KUBOTHBIX. METO/ TpaHCIUIAHTALIMU SIJIEP KJIETOK.

XpoMocoMHass Y TeHHasi UWHXeHepus. VCKyCCTBEHHBbIM CHHTE3 T€Ha U KOHCTPYHUPOBAHHUE
pekomOuHanTHBIX JIHK. JlocTrkeHUss W MEpCIEKTUBBI XPOMOCOMHOW M TEHHOW WHXCHEPHH.
Menununckue OuotexHosnoruu. Mcnonap3oBaHue CTBOJOBBIX KJIETOK

Cucrema u MHOF006pa3I/I€ OpPraHN4YCCKOro Mupa

4.1

buonoruyeckoe paznooOpasue opranuzMoB. CoBpeMeHHasi cucTeMa opraHudeckoro mupa. [IpuHIumsI
KJac-cupukanuu oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIBI OP-TAaHU3MOB.

OcoOEHHOCTH CTPOCHUS M JKU3HEACSITENIbHOCTH OJIHO-KJIETOUHBIX OpraHu3MoB. bakrepuu, apxeu,
OJTHOKJIE-TOYHBIE TPUOBI, OJTHOKIECTOYHBIE BOJAOPOCIH, IPYrue MpoTucThl. KoloHMAIbHBIE OpPraHU3MBbI.
JIBuKeHHE OJHOKJIETOYHBIX OPraHu3MoOB: aMEOOMAHOE, JKTYTHMKOBOE, PECHUYHOE. 3ammura Yy
OJIHOKJIETOYHBIX OPraHU3MOB. Pa3ipakuMOCTh y OHOKIIETOYHBIX OPTaHU3MOB. TaKCHCHI

4.2

MHorokJIeTOuHbIE pacTeHus. B3auMOCBA3b 4acT€l MHOTOKJIETOYHOTO OpraHu3Mma. TKaHu, OpraHbl H
CHCTEMBI OPTaHOB MHOT'OKJIETOYHOT'0 opranu3ma. Opra-Hu3M Kak eauHoe 1enoe. Tkanu pacteHui. TUIbl
pacTUTEIbHBIX TKaHEeH: oOpa3oBaTellbHasl, IIOKPOBHAs, IIPOBOJAIIAS, OCHOBHAs, MEXaHUYECKas.
OcobGeHHocTH cTpoeHus!, QYHKINUHA U PACIIOIOKEHUS TKaHEH B OpraHax pacTeHUN
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4.3

BereratuBHblE M TeHEpaTUBHBIE OpraHbl pacTeHHil. DYHKIMH OPraHOB M CHCTEM OpraHoB. Kapkac
pacteHui. JIBWyKeHUME MHOTOKJIETOYHBIX pAaCTeHUM: Tponu3Mbl W Hactuu. lloryomenue BoOAbI,
YIJIEKHUCIIOTO ra3a U MUHEPAJIbHBIX BEIIECTB pacTeHusMHU. Jpixanue pacteHuit. uddys3us razos uepes
MIOBEPXHOCTh KJIETKH. TpaHCIOPTHBIE CHCTEMBI pacTeHUW. Bplaenenue y pacTeHui. 3amura y
MHOT'OKJIETOUHBIX pacTeHui. Kytukyna. CpencTsa nacCUBHOM M XUMUYECKOM 3alIUThl. DUTOHLINIBI.
PaznpaxxumocTs M peryisanus y OpraHu3MoB. Pa3fapaXuMOCTb U peryisiiys y MHOTOKJIETOYHBIX
pacteHuil. PocToBbI€ BellecTBa U UX 3HAUYECHUE

4.5

MHOrOKJICTOUHBIE JXKUBOTHBEIC. B3auMMOCBSA3b 4acTeld MHOI'OKJIETOYHOI'O OpraHusma. TKaHI/I, OpraHbl U
CHU-CTCMbI OpPraHOB MHOTOKJICTOYHOI'O OpraHMU3Ma. Opra-HI/IBM KaK CIHHOC IICJI0C. I'omeocta3. Tkanu
J)KUBOTHBIX M 4YeJOBeKa. THUMNbl >XKUBOTHBIX TKAaHEH: SIIUTCIINAJIbHAsA, COCAUHUTCIIbHAsA, MbIIICYHAAI,
HCPBHAAI. OcobenHocTu CTPpOCHU:, (I)YHKI_II/Iﬁ " PAC-TIOJIOKCHU S TKaHEeH B OpraHax KMBOTHBIX 1 YCJIOBCKA

4.6

OpraHbl 1 CUCTEMbI OPTAaHOB KUBOTHBIX. DYHKIIMUA OPTaHOB U CUCTEM OopraHoB. Onopa Tejia OpraHu3MoB.
CxeneTbl OJHOKJIETOUHBIX U MHOTOKJIETOUHBIX KUBOTHBIX. HapykHbIi1 U1 BHyTpeHHU ckeneT. CTpoeHue
Y TUIbI COCTMHEHUS KOCTE.

JIBU)KEHHE MHOTOKJIETOYHBIX KUBOTHBIX. [IuTaHue >XUBOTHBIX. [IMTaHME MO3BOHOYHBIX >KHUBOTHBIX.
Hpixanue xuBoTHbIX. KoxkHoe apixanue. JKabepHoe U IEroyHOE JIbIXaHUE.

JIpIXaHHE TO3BOHOYHBIX >KMBOTHBIX. DBOJIIOIMOHHOE YCIIOKHEHHUE CTPOECHUS JETKHUX IMO3BOHOYHBIX
KUBOTHBIX. /JIpIxaTenbHass cucremMa 4eloBeKa. MeXaHW3M BEHTWISIUMU JETKUX Yy MTHI U
MIIGKOTIUTAIOMMX. TPAHCIOPT BEIIECTB sty OPTAHM3MOB. TPAHCIOPT BEIIECTB Y IKHBOTHEIX.
KposenocHass cucrema u €€ opranbl. KpoBeHOCHass cucTeMa NO3BOHOYHBIX JKMBOTHBIX. Kpyru
KPOBOOOpAIIeHUs. DBOJIIOIMOHHBIC YCJIOKHEHUS CTPOCHUS KPOBEHOCHOW CHCTEMBbI TO3BOHOYHBIX
KUBOTHBIX. Bbijienenue y opranu3sMoB. Beinenenne y ;kuBOTHbIX. COKpaTUTEIbHbIE BaKyoJd. OpraHbl
BbiZielieHUs. CBs3b MOJOCTH Tela C KPOBEHOCHOM W BBIACIHUTENbHOM cucTemMaMu. Beigenenue y
MMO3BOHOYHBIX JKUBOTHBIX. 3alIUTa Y MHOTOKJIETOYHBIX >KMBOTHBIX. [[OKpOBBI U UX TPOU3BO/IHEIE.
PaznpaxxumocTh u peryssuus y Opranu3MoB. Pa3apaxuMocTs y OTHOKIETOYHBIX OPTaHU3MOB. TaKCHCHI.
PaznpaxxumocTh 1 peryssiiuus y MHOTOKJIETOYHBIX pacTeHUH. POCTOBBIE BElIECTBA U UX 3HAUCHUE.
HepsHuas cucrema u peduiekTopHas peryssius y MHOTOKJIETOYHBIX KUBOTHBIX. HepBHas cuctema u eé
OTJ1eJIbl. DBOJIOIMOHHOE YCI0KHEHUE CTPOEHUSI HEPBHOW CHCTEMBI Y dKUBOTHBIX.
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Pazpabotka anroputmMoB u mporpamMMm s dQPEeKTUBHON (PYHKIMOHATBLHOW aHHOTAIIMU TEHOMOB,
TPAaHCKPUNITOMOB, MPOTEOMOB, META00JIOMOB MUKPOOPTaHU3MOB, PACTCHHI, >)KBOTHBIX U Y€JIOBEKA

OpFaHI/ISM YCJIOBCKA U €TI0 3JI0OPOBLC

5.1

Op-rasbl U CUCTEMBI OPraHoB 4yesoBeka. OTIebl TOJOBHOTO MO3Tra TTO3BOHOYHBIX )KUBOTHBIX. Pediiekc u
pednexkTopHast nyra. besycnoBHble U ycioBHbIe pediekchl. ['ymMopanbHasi peryisius U HJIOKpUHHAS
CHUCTEMA KMBOTHBIX U uesioBeKa. JKene3bl SJHIOKPUHHOM CUCTEMBI U UX TOPMOHBI. J[eliCTBUE TOPMOHOB.
B3auMocBsi3p HEpBHOU W JIHAOKPUHHON cucteM. [umnortanamo-runodusapHas cucrtema. Pedrekc wu
pednexropHas nyra. besyc-moBHbIe U YCIOBHBIE Pe(IIEKCHI

5.2

3amura opraHusma oOT Ooje3Heil. MMMyHHas cuctema uye-joBeka. KIETOUHBII W TyMOpabHBIH
UMMYHUTET. BpoXn&HHbI, npuoOpeTéHHbIA crnenu@uueckuii MUMMyHUTET. Teopus KJIOHalb-HO-
cenektuBHoro wummynutera (I1.Opmux, @.M.bepuer, C.Tone-raBa). BocnanuTenbHble OTBETbI
oprann3MoB. Posib BpokIEHHOTO IMMYHHMTETA B Pa3BUTHUH CUCTEMHBIX 3a00JIEBaHH I
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KposenocHas cucrema u e€ opransl. Cepale, KpOBEHOCHbIE cOCY/Ibl U KpoBb. Kpyru kpoBooOpa-1ieHus.
Pabora cepaua u €€ perynasius
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,HBIXaHI/Ie YCJIOBCKA. ]_—[I/I(l)(by3I/ISI ra30oB 4YCPEC3 MOBCPXHOCTDL KIICTKHU. I[BIX&-TGJILHEI}I CHUCTCMa 4YCJIOBCKA.
,HBIX&TGJILHE[}I ITOBCPXHOCTbD. PGFYJISIHI/ISI JAbIXaHUWs. I[LIX&TGHLHLIG 00BEMBI

5.5

HI/IHleBapI/ITCJILHaH CHUCTCMa YCJIOBCKA. OT,IIGJII)I IMMIICBAPUTCIIBHOTO TPAKTA. HI/IH.I@BapI/ITeJ'IBHBIG KCJIC3EhI.
BHYTpI/IHOJIOCTHOG W BHYTPHKJIICTOYHOC NTNIIICBAPCHHUC

5.6

[ToxpoBkl 1 ux npous-BogHbIe. Opransl BeiieneHus. [Toukn. CtpoeHune u pyHKIIMOHUpOBaHUE HeDpOHA.
OunpTpanus, CceKpenus W o0paTHOE BCachlBAaHUE KAaK MEXaHU3Mbl PAaOOTHI OPraHOB BBIACIICHUS.
O6pa3oBaHKe MOYH Y YEJIOBEKA

5.7

JIBokeHHe dYenoBeKka: MbllieyHas cucrteMma. CKeleTHble MBIIMIB M UX padora. CTpOCHHE U THIIBI
COEIMHEHUS KOCTEN

Teopwust sBositonuK. Pa3Butue xKu3HU Ha 3emiie

6.1

OpomonmonHas teopust Y. Jlapsuna. Ilpeanocsiiku BO-3HUKHOBEHUs AapBUHHU3MA. JKU3HB U HayyHas
nearenb-HoCcTh Y. JlapBuHa.

JIBKyIIME CUITBI ABOJTIONMH BUIOB 10 Y. J[apBUHY (BBICOKAasi ”THTEHCUBHOCTH PA3MHOKEHHUS OPTraHU3MOB,
HACJIeICTBEHHAs] N3MEHYNBOCTh, 00pK0a 3a CyIEeCTBO-BaHNE, €CTECTBEHHBIN U MCKYCCTBEHHBIN 0TOOD).
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Odopmaenue cunretnueckoit Teopuu 3Botonun (CTI). HeittpanbHas Teopust sBostoriuu. CoBpeMeHHast
ABOJIIOIIMOHHAST OMOJIOrHs. 3HAYEHUE SBOJIOIMOHHON TEOpUH B (DOPMUPOBAHUU €CTECTBEHHO-HAYYHOM
Kap-TUHBI MHUpPA

[lonynsimust Kak 3yeMeHTapHas €quHuna SBOMOLMH. COBPEMEHHBIE METOABI OLEHKM T€HETHYECKOTO
pa3Ho-00pa3uss W CTPYKTypbl mnomyisiuui. M3MeHeHue reHo-poHIa TOMYNSIIMM KakK 3JIeMEHTapHOe
ABOJIIOIIMOHHOE sIBJICHUE. 3aKOH reHeThuueckoro paBHoBecus Jx. Xap-nu, B. Baitn6epra.
OneMeHTapHble (DAKTOPhI (IBUIKYIIUME CHUJIIBI) 3BOJIO-IMKA. MyTanmoHHbIH mporiecc. KomOuHaTUBHAS
U3MEH-YUBOCTh. Jpeli reHoB — ciydaiiHble HeHalpaBieHHbIe U3MEHEHUS YacTOT ajluiesied B MOMYJISIIUIX.
O¢ddexr ocHoBarens. Murpanuu. Mzonsauus nonynsuuid: reo-rpaduueckas (MPOCTPaHCTBEHHAs ),
Oounonorunyeckas (penpoayKTHUBHAs).

EctecTBeHHbIil 0TOOp — HampaBisgomuil (akTop 3BoMO-IMU. POpPMBI  €CTECTBEHHOro OTOOpa:
JIBUKYIIUHN, CTa-OUTU3UPYIOUTUH, pa3pblBatoIui (qu3pynTUBHBIN). [TonoBoit oTOOD.
[IprcnocoOIeHHOCTh OPraHU3MOB KakK Pe3yJibTaT MUKPOIBOJIONHMHA. BO3HUKHOBEHUE MPUCIIOCOOIECHUMN

6.2 y OpraHu3mMoB. ApoMopdo3sl H HAMOAIanTanuu. [Ipu-mMepbl TPUCIOCOONICHHH Yy OpPraHU3MOB.
OTHO-CUTENHEHOCTD MTPUCIIOCOOTICHHOCTH OPTaHU3MOB.
Bun, ero xputepum u cTpykTypa. BumooOpa3oBaHue Kak pe3yJbTaT MHKPOAIBONOIMH. M3omsius —
Kroue-Boi  pakTop BumooOpazoBaHus. I[lytm W cmocoObl BHI000pa30BaHUs: aJJIONATPHUECKOE
(reorpaduuec-koe), cUMIATpU4eckoe  (IKOJOTHYECKOE), «MTHOBEH-HOE»  (TIOJIHILIOHIN3AIINS,
ruOpuan3anys). JmuTens-HoCcTh SBOTIONMOHHBIX ITPOIIECCOB.
Mexanu3mbl GOpPMUPOBAHUS OUOJIOTHYECKOTO Pa3HO-00pa3us.
Ponws »BomOIIMOHHON OMOJIOTMU B pa3paOOTKE HAYYHBIX METOJOB COXpPaHCHHS OHWOpa3HOOOpa3us.
MWuKpOIBO-ITIONHUS U KOIBOJIOIHS TAPA3UTOB U MX X035€B. MeXaHn3Mbl (POPMUPOBAHHS YCTOMIHBOCTH K
aHTU-OMOTHKAM M CTIOCOOBI O0OPHOBI ¢ HEl
MeTtoib1 u3yueHus MakpodBoouu. [lageoHTono-rudeckrue MeTo bl u3yueHus 3BoroIuu. [lepexoaubie
6.3 dbopMbI B PUITOTEHETHUCCKHUE PSAIBI OPTraHU3MOB.

buoreorpadgudeckne MeTo b1 n3ydeHus 3Bosonuu. CpaBHeHHE GJI0pHI U GayHbI MATEPUKOB U OCTPOBOB.
buoreorpaduyeckue obiactu 3emiin. BUABI-DOHAEMUKN U PEITUKTHI.
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OMOPHOJIOTUYECKHE U CPABHUTEIBHO-MOP(OIIOTHYEC-KUE METOIBI U3YYCHHSI dBOTIONNA. [ eHeTHIeCKne
MeXa-HU3MbI SBOJIONUHA OHTOTEHE3a W TOSBJICHHUS DBOJIIOIMOHHBIX HOBIIECTB. | OMOJIOTMYHBIE W
aHAJIOTUYHBIE OpraHbl. PyaWMeHTapHbIE OpraHbl W aTaBU3MBL.  MoJe-KyasIpHO-TCHETHYECKHE,
OMOXMMHUYECKHE ¥ MaTeMa-THYECKHEe METOABbl M3YYCHHsI DBOJIONUU. | OMO-JIOTMYHBIE T'EHBI.
CoBpeMeHHBIC METOIbI IIOCTPOSCHUS (PUIIOTCHETHUECKUX JEPCBHEB.

XpPOMOCOMHBIC MYyTaIlU{ U BOJIFOIUS TCHOMOB.

OO6mue 3aKkoHOMEpPHOCTH (MpaBuiia) ABOJONUU. He-00paTuMocTh 3BONIIONMU. AJANTUBHAS pajualius.
HepaBHOMEPHOCTH TEMITOB YBOJIFOITUU

6.4

Hayunbie rumore3sl NPOUCXOXKICHUSI KU3HU Ha 3emiie. AOuoreHe3 u mnancrepmus. JloHaydHbie
IpeCTaBiIe-HUs O 3aPOXKICHUM KU3HU (KpealnoHu3M). ['umoTesa nocToSsHHOTO CaMO3apOKISHUS KU3HU
u eé omnpo-Bepxkenue onbitamu @. Penn, JI. Cnamnanuanu, JI. [ac-tepa. IlpoucxoxneHue XKU3HU U
acTpoOUOJIOTHS.

OcHOBHBIE ATallbl HEOPTraHUUECKOM IBoMoNMK. [lmane-TapHas (reojoruueckas) BOITIONMS. XUMHUUECKast
IBOMIONMS. AOWOTEHHBIM CHHTE3 OpPraHWYeCKUX Be-IIecTB u3 Heopranumdeckux. Omnbit C. Muinepa
u I'. FOpu. Ob6pazoBanue nonumepoB U3 MoHomepoB. KoanepBatHas runote3a A.M. Onapuna, runoresa
nep-suyHoro OynpboHa Jk. XomnaelHa, reHetudeckas ru-notesa [. Mémnepa. Pubosumbr (T. Uek) u
runote3a «mupa PHK» V. I'mnbepra. ®opmupoBanue MeMOpaH U BOZHUKHOBEHHE TTPOTOKIICTKH.
Hcrtopus 3emnu u meroasl €€ m3ydeHus. VckonaeMmble opraHnueckue ocTaTkd. ['eoxpoHoisiorus m eé
metonbl. OTHOcHUTENbHAs W a0COJIIOTHAs TeOXpOHOJOrus. ['eoxpoHosornueckas IIKaiga: D0HBI, JPbI,
NEPUO/IbI, STTOXH.

HavanpHble 3Tanbl opraHnyeckoil sBontonuu. [losiBie-HUE W ABOMIOLHUS MEPBBIX KIETOK. DBOJIOLIHUS
MeTabo-m3Ma. BosHukHOBeHHE MTepBhIX 3KocucTeM. CoBpeMeH-HbIe MUKPOOHBIE OMOTUIEHKH KaK aHaJIoT
nepBeiX Ha 3emite coodmiecTB. CtpoMaronuTsl. [IpokaprOThI U 3y-KapHOTHI.

[Ipoucxoxaenne  3ykapuoT  (CUMOMOTEHE3).  DBONIO-IIMOHHOE  TPOUCXOXKIACHHUE  BUPYCOB.
[IponcxoxaeHrne MHOTOKIETOYHBIX OPraHU3MOB. BO3HMKHOBEHHE OCHOBHBIX I'PYIIl MHOTOKJIETOYHBIX
OpPraHu3MOB.

60



OcCHOBHBIE 3Tanbl SBOJIOLMU BbICHIMX pacTeHUu. OCHOBHBIE apoMOp(o3bl pacTeHui. Bbixoa pacrenuit
Ha cymy. [losBieHue CHOpPOBBIX pPACTEHWH M 3aBOEBaHME WMM Cylid. CEMEHHBIE pPaCTEHUS.
IIponcxox-aeHne NBETKOBBIX PACTCHUMN.

OCHOBHBIE 3Tanbl 3BOJIOLUU KUBOTHOrO Mupa. OcHOBHBIE apoMop(do3bl KUBOTHBIX. BeHackas ¢ayHa.
KemOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX TUIOB. [lepBbie XOopA0BbIe )KUBOTHBIE. JKU3Hb B BOJE.
OBomtonus nMo3BoHOUYHBIX. [Ipoucxoxnenue ampudbuit u pentunuil. [IpoucxoxaeHne MIEKOMUTAIOIUX
u ntull. [puHiun kimoueBoro apomopdosa. OcBoeHre 0€Cro3BOHOYHBIMU M TO3BOHOYHBIMU KUBOTHBIMU
CyILIH.

PazButue xu3Hu Ha 3emiie 1O 3paM U MEPUOJAM: apXeu, MPOTEPO30M, MaIe030i, ME3030M, KaitHO30M.
OO6mast xapakTepucTHKa KJIMMaTa M TeoJorndyeckux mpoieccoB. [losBieHne U paciBeT XapaKTepHBIX
OpraHu3MoB. YTJIe00pa30BaHME: €ro YCIOBUS U BIUSHUE HA Ta30BbI COCTaB aTMOCHEPHI.

MaccoBble BbIMUPaAHUsSI — JKOJOTMYECKUE KPU3KUCBHI Hpouuioro. IIpuuuHBl M ciencTBus MacCOBBIX
BbIMU-paHuii. COBpEMEHHBIN YKOJIOTMYECKUN KPU3HC, €r0 0COOCHHOCTH

6.5

Pazgensl w 3amaum  anTpomnonoruv. Mertoael aHTpono-jioruu. CTaHOBIEHUE TPEACTABIEHUN O
IPOUCXOXKAE-HUU YenoBeka. COBpEMEHHbIE HAYYHBIE TEOPUH.

CxoAcTBO yenoBeKa ¢ KUBOTHbIMU. CHCTEMATUYECKOE TOJIOKEHUE YesnoBeka. CBUAETENbCTBA CXOJACTBA
Yelio-B€Ka C JKUBOTHBIMH: CPaBHHUTEIBHO-MOP(OJIOTUYECKHE, SMOpHOJIOTUYECKUe, (PU3NO0IIOTO-
onoxumuyeckue, noeaeHueckue. OTIWYUS YeloBeKa OT KUBOTHBIX. [IpAMOXOXJIEHHE U KOMILIEKC
CBS3aHHBIX C HUM IpPU-3HAKOB. Pa3BUTHE TOJOBHOTO MO3Ta U BTOPOM CUTHAJIb-HOW CUCTEMBI.

JBuwxymme cunbl  (pakTopbl) aHTpomoreHesa: OHONO-THUECKHe, couuainbHble. COOTHOILIEHUE
OMOJIOTMYECKUX U COITUATBHBIX (JaKTOPOB B aHTPOIIOTCHE3E.

OCHOBHBIE CTaJuW AHTPONOTeHe3a. ABCTPAJONUTEKU — JIBYHOTHE TpEeAKHu Jtojaci. UeraoBeKk yMenbli,
IIEPBBIE M3TOTOBJIEHUS OPYAUM TpyAa. UeloBeK NpsAMOXOASAIIUN M MEPBBIA BBIXOJ JIFOACH 3a IPEHEIbI
Adpukn. YenoBek reinenbOeprckuii — oOmuU MPEJOK HEaHJEPTATbCKOTO0 YeIOBEeKa W 4YelloBeKa
pasymHoro. YeyoBeKk HEaHIEP-TAIbCKUM KaK BHJ JIOJEH XOJIOJHOrO KiIMMara. YeJlloBeK pa3yMHBIN
COBPEMEHHOT'O THIIA, ICHUCOBCKUI YEJIOBEK, OCBOCHHE KOHTHUHEHTOB 32 npejenamMu AQpuKu.
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DOBOMIOLHMS COBPEMEHHOTO 4elloBeKa. EcTecTBEeHHBIM OTOOp B MOMYJALMAX uyeaoBeka. MyTallMOHHBIN
npo-uecc 1 noaumopdusm. IlonynsuuonHsie BOIHbIL, Apeld reHoB, MUrpanus 1 «3p@PexkT ocHOBATENA» B
MONYJIA-IIUAX COBPEMEHHOTO YEJIOBEKaA.

UYenoseueckue packl. I[lonsitue o pace. bosbiime pacel: eBporeouaHas (eBpasuiickasi), aBCTpajo-
HerpouaHas (3KBaToOpHajibHas), MOHTOJIOUIHAS (a3UaTCKO-aMepH-KaHCcKas). BpeMst u myTtu pacceneHus
YeJloBeKa II0 IUIaHeTe. EOMHCTBO denmoBeueckux pac. HaydHass HECOCTOSTENBHOCTh pPAaCU3MA.
[IprcnocoOIeHHOCTh YeIoBeKa K pa3HbIM YCIOBUSAM OKpYyXarollel cpenbl. Bnusinue reorpaduueckoit
cpenbl 1 iperida reHoB Ha MOPGOJIOTHIO M (PU3HOJIOTHIO YeJIOBEKa

ODKOCHCTEMBI U MNpucCymunue MM 3aKOHOMCPHOCTH

7.1

Paznens! u 3agaun 5k0510-TUH. CBSI3b DKOJIOTUH C IPYTUMU HayKaMH.

MeTtonbl skosorun. [loseBpie HAOMIOACHUS. DKCIIEPU-MEHTBI B 9KOJIOTHH: TIPUPOJIHBIC U JTAOOpATOPHBIE.
MojenupoBaHie B DKOJIOTMH. MOHUTOPHHT OKPY)KAIOIICH Cpejbl: JIOKAJIbHBINA, pPErHOHABHBIN H
ri100aJIbHbBIN

7.2

Dkosiorudeckue PakTopbl U 3aKOHOMEPHOCTH UX Jei-cTBUs. Kiaccudukaius 3KoJorn4eckux GakTopoB:
abuoruyeckue, OuMoTHUYeCKHe, aHTpomnoreHHble. OOIME 3aKOHOMEPHOCTH JEUCTBUSI DKOJIOTHMUECKHX
daktopoB. IlpaBuino munmmyma (K. [lnpenrens, [O. JIubux). TonepaHTHOCTh. IBPUOHMOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue ¢axktopsl. CBeT Kak dKoyorudeckuil axrop. JlelicTBUE pa3HBIX y4aCTKOB COJHEYHOTO
CIIEKTpa HAa OPTraHU3Mbl. DKOJOTMYECKHE TPYMHIbl PACTEHH M JKMBOTHBIX IO OTHOILIEHHUIO K CBETY.
CurnanbHas poib cBeTa. DOTONEPUOAU3M.

Temnepartypa kak skojoruyeckuii akrop. JleiicTBue TemmnepaTypsl Ha opraHu3Mebl. [lolkunoTepMHbIe
Y TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BnaxHocth kak skonormdeckuit Qakrop. [lpucmocobne-Hus pacTeHWii K MOAJAEPKaHUIO BOIHOTO
Oamanca. Knac-cudwukanus pacTeHHH IO OTHONICHHWIO K Boje. Ilpucro-coOieHus >KHUBOTHBIX K
M3MEHEHUIO BOJHOI'O PEXUMA.

Cpenpl 00uTaHus OPraHM3MOB: BOAHAsl, HA3EMHO-BO3-AYIIIHAs, [TOYBEHHAsl, TIyOMHHAs MOAIOYBEHHAs,
BHyTpUOpranusMeHHasi.  DU3UKO-XUMHUUYECKHE  OCOOCHHOCTHM  cpel  OOMTaHUS  OPraHU3MOB.
ITpucnoco6yiennst opraHu3MOB K )KM3HH B pa3HbIX Cpeiax.
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buonornyeckue putmbl. BHemHue u BHyTpeHHHE pUT-Mbl. CyTOYHBIE M TOAMYHBIE PHUTMBI.
[Iprcnioco6eH-HOCTh OPraHU3MOB K CE30HHBIM M3MEHEHUSM YCIOBHM KU3HMU.

Kuznennsie popmbl opranu3mMoB. [lonstue o xuz-HeHHOW ¢dopme. KuzHeHHble (DOPMBI pacTEHUN:
Jepe-Bbsl, KYCTAPHUKH, KyCTAPHUYKHU, MHOTOJIETHUE TPaBbl, OJHOJETHUE TpaBbl. KU3HEHHBIE (OPMBI
KUBOTHBIX: TUJIPOOUOHTHI, F€OOUOHTHI, a9POOMOHTBI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.
buotnyeckue pakropsl. Buasl 6MoTHYECKUX B3aUMO-AEHCTBUN: KOHKYPEHIUS, XUIITHUYECTBO, CUMOMO3
nu ero (¢opmbl. [lapazutuszM, Koomepamusi, MyTyaliu3M, KOM-MEHCaau3M (KBapTHPAHTCTBO,
HaxyieOHnuecTBo). He-Tpoduueckue B3aumopeicTBusi (Tomuueckue, ¢opuuec-kue, (adbpuueckue).
3HaueHne OMOTUYECKUX B3aUMO-JIEHCTBUM /1JIs1 CYIIIECTBOBAHUS OPraHU3MOB B cpejie ooutanus. [lpunuun
KOHKYPEHTHOT'0 UCKJIIOUEHUS

7.3

DKOJIOTUYECKUE XapaKTePUCTUKU monynsiuuu. [lomy-nsiuust kak Ouosjoruueckas cuctema. Poub
HEOJHOPOJIHOCTH Cpeiibl, GU3NIECKUX O0aphepoB U OCOOCHHO-CTEN OMOJIOTHH BHJIOB B (hOPMUPOBAHUU
MPOCTPAH-CTBEHHOW CTPYKTYphl ToOnyjsiuuii. OCHOBHBIE MOKAa3a-T€JIM TMOMYJISLUMNU: YHUCICHHOCTb,
IJIOTHOCTh, BO3PAacTHAas W TOJIOBas CTPYKTYpa, POKIAAEMOCTb, HNPUPOCT, TEMIT POCTA, CMEPTHOCTD,
MUTpaLusl.

DKOJIOTMY€ECKasi CTPYKTypa nomysauun. OueHKa Yuc-I€HHOCTU NOoMysiuuu. J[nHaMuka nonyasauuu u eé
perymsinus. buoTtudeckuii moreHuuan nomysissuud. MojaenupoBaHWe NWHAMUKH mnomnyisiuuud. Kpusbie
poCTa YHUCIEHHOCTU mnomyisuuu. KpuBble BbDKHMBAHUSA. Perynsiuus 4YMCIEHHOCTH MOIYJSLUNA: POJIb
(GakTOpoB, 3aBUCAIIUX W HE 3aBHUCSIIMX OT IJIOTHOCTU. DKOJIO-THYECKUE cTpareruu BuaoB (r- u K-
CTpaTerun).

[TonsiTue 06 sKoOJOTHUECKOM HUIIEe BUIa. MecTto-oOutanue. MHOroMepHas MOJIEIb SKOJIOTHIYESCKON HUIIIH
k.M. XatunHncona. Pa3zmepsl skonornyeckoi HUIM. [loTeHnuanpHas u peaau30BaHHAs HUIIIY.

Bun kak cucrema nonyssinuid. Apeanbsl BUAOB. BUIIBI U UX KU3HEHHBIE CTPATETHH. 3aKOHOMEPHOCTH
IOBEJIE-HUS U MUTPALlAN )KUBOTHBIX. bruosornueckre MHBa3uu 4yKepoIHBIX BUJOB

7.4

CooOmiectBa opranu3moB. buoreHo3 u ero crpykrypa. CBsi3u MEXIy OpraHu3MaMu B OHOIIEHO3E.
OkocucrteMa kak oTkpbiTas cucreMa (A.Jlk. Tercnu). @DyHKIMO-HANBbHBIE OJOKM OpPraHU3MOB B
HKOCUCTEME: TPOTYIIEH-ThI, KOHCYMEHTHI, penylieHThl. Tpodudeckue ypoBan. Tpodudeckue 1enu u ceTu.
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AbuoTtndeckue 6;10ku 3xocucTeM. [10YBbI 1 MITBI B 9KOCHcTeMax. KpyroBopoT BEIIECTB U MOTOK SHEPTUU
B DKOCHCTEME.

OCHOBHBIE TIOKa3aTeIM JIKOCHCTEMBL. buomacca M Mpo-AyKnusa. OKOJIOTMYECKHWE MHPaMHUABI YHCEl,
OroMacchl U YHEPTUU.

HanpapneHHble 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKIlecCHH. [IepBUYHbBIE B BTOPUYHBIC CYKIIECCHH U
UX TIPUYHHBI. AHTPOMIOTEHHBIE BO3ICUCTBUA Ha cykieccuu. KnmnmakcHoe coobmectBo. bruopasznoobpasue
U TOJIHOTA KPYTOBOPOTA BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[IpuponHbie SKOCHCTEMBI. AHTPOIOTEHHBIE SKOCHUCTE-MBI. ATrpodKocHcTeMa. ATrporeHo3. Pazmmuus
MEX]Ty aHTPOIIOTEHHBIMH U TIPUPOTHBIMH SKOCUCTEMAMH.

VYpb6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI —ypOo3ko-cucrteM. lopoackas ¢iopa u  ¢ayHa.
CuHaHTponHM3aIUsl TOPOACKOW (ayHbl. bruonornyeckoe W XO3SMCTBEHHOE 3HAUYEHUE arpodKOCUCTEM U
ypOosKOocUCTeM. 3aKOHO-MEPHOCTH (OPMHUPOBAHUS OCHOBHBIX B3aWMOJICHCTBUH OpraHW3MOB B
HKOCHUCTEMAX.

[lepeHoc »HEPrUM W BEIIECTB MEXKAY CMEKHBIMH JKOCH-CTEMaMHU. YCTOWYHUBOCTH OPTaHU3MOB,
TOTYJISIIAN ¥ DKOCHCTEM B YCIIOBHSIX €CTECTBECHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBUI

7.5

buocdepa — oOmierianerapras 0607g049ka 3eMiIH, T CYIIECTBYET WM CYIIECTBOBAJIA KU3Hb. YUEHUE
B.U. Bepuaackoro o 6uochepe. Ob6nactu 6uochepsl u e€ cocra. Kupoe BemecTBO Ouocheps u ero
byHK-1IUH.

3akoHOMEpHOCTH cymiecTBoBaHUsl 6nocdeprbl. Oco-0eHHOCTH Ouochepsl Kak TI00aIbHON IKOCUCTEMBI.
Jlunamuueckoe paBHOBecue B Omocdepe. KpyroBopoTbl BemecTB W OHOTCOXMMHUYECKHE ITUKIIBI
(yrnepopa, azora). PurmMmudHOCTh siBJIeHUH B Onocdepe.

3oHanbHOCTh Oumocdepsl. Ilonstue o Omome. OcCHOBHbIE OWOMBI CYIIHM: TYHJIIpa, XBOMHBIE Jeca,
CMEIIaHHbIC U MIMPOKOJIMCTBEHHBIC Jieca, CTEINH, CAaBAaHHBI, TyCTHIHU, TPOTIMYECKHUE JIeCa, BHICOKOTOPBSI.
Kinmar, pacTu-TenbHbId U ) KUBOTHBIM MUP OMOMOB CYIIH.

CtpykTypa u HYHKIHUS )KUBBIX CHCTEM, OIIEHKA UX PECYPCHOT0 MOTeHIana 1 ouochepHbix GyHKINN

7.6

DKOJOTUYECKHUE KPU3UCHI U MX MPUYUHBL. Bo3nelicTBue yenoBeka Ha Ouocdepy. 3arpsi3HeHrne BO3AYITHOM
cpe-nbl. OxpaHa Bo3ayxa. 3arpsi3HeHre BoAHOM cpeabl. OXpaHa BOJIHBIX pecypcoB. Pa3pylieHue noyssl.
Oxpa-Ha NOYBEHHBIX pecypcoB. V3MeHneHue kimnmara.
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AHTpPONIOTEHHOE BO3JCHCTBHE HAa PACTUTENIBHBIM M )KU-BOTHBIM Mup. OXpaHa pacTUTEIBHOIO H
KUBOTHOrO MHpa. OCHOBHbIE MPUHLMIBI OXpaHbl npupoabl. Kpac-usie kHuru. Ocobo oxpaHseMble
npupoansie Tepputo-pun (OOIIT). botanuyeckue cajapl U 300JI0TMYECKUE TAPKU.

OCHOBHBIE TPUHLUNBl YCTOMYMBOTO Pa3BUTUSA 4YEJIO-BEYECTBA W  MNpUpoAbl. PanmoHanmbHOE
IIPUPOJIONOIb-30BAHUE U COXPAHEHUE OMOIOIMYECKOT0 pa3HooOpa3us 3emMin

INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KIIACC
Kopn IIpoBepsieMblil 2JIEMEHT COAEePKAHUS
1 buosiorus kak Hayka
11 buonorus — Hayka o xuBol npupose. Posb 6uonoruu B popMupoBaHUK COBPEMEHHOW HAYYHOW KapTHUHBI
' mupa. Cucrtema OGMOJOTUYECKUX HAYK
12 Metonbl TO3HAHUS KUBOM TpuUpoAbl (HAONIONEHHE, SKCIEPUMEHT, OINHUCaHUE, H3Me-peHue,
KjaccuuKaIys, MoJIeTUPOBaHNE, CTATUCTUYECKas: 00paboTKa JTaHHBIX)
2 JKuBble CHCTEMBI M UX OPTaHU3ALIMS
71 XKusbie cuctempl (OMOCHCTEMBI) Kak NpeaMer wu3yueHus Ouosiornu. CBOHCTBA OMO-CHCTEM M HX
pasHooOpaszue
29 YpoBHU oOpraHuzaliu OUOCHUCTEM: MOJEKYISIPHO-TCHETUYCCKHM, KICTOYHBIN, Opra-HU3MEHHBIH,
ONYJIAIIMOHHO-BUIOBOM, 9KOCUCTEMHBIN, OnochepHbIN
3 XHUMUYECKUN COCTAB U CTPOCHUE KIIETKH
XHUMUYECKUNA COCTaB KIIETKH. XHMMHYECKUE DJIEMEHTBHI: MAaKpOA3JIEMEHThI, MUKPO-3JeMeHThl. Boma u
3.1 MHHEpaibHble BemecTBa. DYHKIHUM BOJABI M MHUHEPAIBHBIX Be-IECTB B KieTke. llognepxkanue
OCMOTHYECKOTO OajaHca
39 benku. CocraB u cTpoeHne 6eIKOB. AMHHOKHCIIOTHI — MOHOMEPHI OekoB. HezaMe-HuMbIe 1 3aMEHUMBbIE

AMUHOKHUCJIOTBI. AMHHOKHCIIOTHBIM COCTaB. YPOBHHU CTPYK-Typbl O€IKOBOM MOJIEKYJbl (TE€pBUYHAS,
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BTOpHMYHAsA, TPETHUYHAs U YETBEPTHYHAA CTPYKTypa). XUMHUYECKHE CBOMCTBa OeskoB. buomornueckue
(yHKIMU OENKOB.

®epmeHThl — Ouonornyeckue kartanuzatopbl. CTpoeHHE (QepMeHTa: aKTUBHBIA LIEHTP, CyOcTpaTHas
cnenupuyHoctb. Kopepmentsl. Butamunbl. OTnnuuns pepMEeHTOB OT HEOPraHMYECKUX KaTaJIn3aTOpPOB

VYrneBoabl: MOHOCaxapu/bl (TJIIOKO3a, pudo3a U J1e30Kcuprub03a), nucaxapuisl (caxa-posa, JakTo3a) u
noJiucaxapuabl (Kpaxmal, TITUKOTeH, [eJITI003a). bronornueckue GyHKIIUN YTIIEBOIOB.

3.3 Jlununapl:  TpuriMuepuabl, crepounbl, Qocomunuasl. ['mapodunbHO-THAPOGOOHBIE  CBOWCTBA.
buonornyeckune ¢ynkuuu nunuaoB. CpaBHEHUE YTIEBOJOB, OCIKOB M JH-MHAOB KaK HMCTOYHHKOB
SHEPIUHU

3.4 Hyxnennossie kucnotel: JIHK u PHK. Hykneotnbl — MOHOMEPBI HYKIEMHOBBIX KUCIOT. CTpoeHue u

' ¢ynxuuu IHK. Crpoenne u pyukiuu PHK. AT®: ctpoenue u pyHkuuun
3.5 I{urosorus — Hayka o kierke. Knerounas teopusi. MeTo1bl H3ydeHUs KIETOK
36 Krnerka kak nenoctHas xuBas cuctema. OO01me mpu3Haku KIETOK: 3aMKHYTasl Ha-py»Hasi MeMOpaHa,
' mosiekyibl JIHK kak renetTnueckuit annapar, cucreMa cuHTesa Oeka
Tunbl kierok: sykapuotrnyeckas U npokapuornyeckas. OCOOEHHOCTH CTPOEHUS! MPOKAPUOTHUECKON

3.7 kiaeTku. Kierouynas creHka Oaktepuil. CTpoeHue syKapuOTHUECKON KieTKH. OCHOBHBIE OTIUYUSA
pPACTUTEIbHOM, )KUBOTHOW U TPUOHOM KIIETKH
[ToBepXHOCTHBIE CTPYKTYPBI KJIIETOK — KJIETOYHAs! CTEHKA, MIMKOKAJIUKC, X ¢pyHKIuu. [Tnasmarnueckas
MeMOpaHa, e€ cBoiictBa M ¢yHKuuu. L{uTomnazma u e€ opranouabl. OgHOMEMOpPaHHbBIE OPraHOUIbI

38 KJIEeTKU: SHaomiazMmatuueckas cetb (OIIC), ammapar TDombmxu, auzocomsbl. I[lony-aBTOHOMHBIE
OpraHOW[bl KIETKH: MUTOXOHAPUH, Iuactuipl. IIpoumcxoxkneHue MHUTO-XOHIApUM M muiactul. Buubl
wiactua. HememOpaHHbIe OpraHOW/bI KIETKU: PUOOCOMBI, KIETOYHBINM IIEHTP, PECHUYKH, KI'YTHKU.
DyHKIWU OPraHOWJA0B KJIETKU. BKiIroueHus

39 Anpo — perynsaTtopHbslil HeHTp KieTkH. CTpoeHue sjpa: sjuepHas 000J04YKa, Kapuo-Ijla3Ma, XPOMATHH,
SIPBIIIKO. XPOMOCOMBI

3.10 TpaHCOpT BENIECTB B KJIETKE

4 JKuzHeneaTeabHOCTD KIICTKHA
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4.1

OOMeH BeliecTB, WM MeTa0oNMM3M. AccUMWISIIUS (TUIACTUYECKUM OOMEH) M JUC-CUMUJISIUS
(oHepreTrueckuit oOMeH) — JBE CTOPOHEI €IMHOIO Ipolecca MeTa- -0onu3ma. Tumbl oOMeHa BEIIECTB:
aBTOTPOMHBIN U TeTepoTPOBHLIL. strPOIb (hepMEH-TOB B 0OMEHE BEIIECTB U TPEBPAIICHIN YHEPIUN B
KJIETKE

4.2

®dorocunte3. CseroBas u TemHoBass ¢as3bl (orocunHresa. Peakuun QorocunTeza. DPPEeKTUBHOCTD
(dotocunTe3a. 3HaueHre GOTOCUHTE3A AJI KU3HU Ha 3emiie. BrnusiHue ycinoBuid cpeipl Ha OTOCUHTES U
CIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUH.

XeMOCHHTE3. XEMOCUHTE3UPYIOIINE OaKkTepUn. 3HaUEHNE XEMOCUHTE3a JJIs )KU3HU Ha 3emiie

4.3

OHepreTuueckuii oOMeH B KiieTke. Paciiernienre BelecTB, BbIJIEJIEHUE U aKKyMY-JIUPOBAHUE SHEPTUU B
KJIETKe. DTallbl SHEpreTuueckoro ooMeHa. I'nukonus. bpo-xenue u ero Buibl. Kucinoponnoe okucienue,
WIH KJIETOYHOE JbIXaHue. DPPeKTUB-HOCTh IHEPreTUYECKOro 0OMeHa

4.4

Peakiiun marpuuyHoro cunrte3a. l'enermueckas wunHdopmanus u JHK. Peanuzauus renHetmueckoit
uHbopMaIiK B KJeTKe. ['eHeTnueckuii ko u ero cBoiicTpa. TpaHc-kpumiusg — MaTpuuHbii cuate3 PHK.
Tpancisauus — 6uocunres Oenka. Konupoanue aMmuHokuca0T. Posib pubocoM B GMocHHTE3E Oeka

4.5

Hexnetounbie ¢opmbl ku3Hu — BHpychl. Hcropusi otkpeitus BupycoB (/.M. MIBa-HOBCKUIA).
Oco0eHHOCTH CTPOCHUS U KU3HEAESITeIbHOCTH BUPYCOB. bakTepruodaru. bone3nu pacteHu, ;)kUBOTHBIX
U 4eJIOBEKa, BhI3bIBacMbIe BUpycaMu. Bupyc ummyHoneduiura yenoseka (BUY) — Bo3oyautens CITN/]a.
[TpodunakTrika pacnpocTpaHeHUs] BUPYCHBIX 3a00JI€BaHUIA

Pa3zMHOKEHME 1 MHAMBUAYAIBHOE PA3BUTUE OPTaHU3MOB

5.1

Kiterounslii muki, Wiau >KU3HEHHBIM UK KiIeTku. MATepdasza m murtos. [Iporecchl, mporekaromue B
unTepdaze. Permukanus — peaknusa matpuadoro cuare3a JIHK. Ctpoenne xpomocom. XpoMOCOMHBIN
HA0Op — KapuoTwn. JIMIUIOMIHBIK W TaIUIOWJ-HBIH XPOMOCOMHBIE HAOOpBL. XPOMATHJIBI.
[{uTosornueckre OCHOBBI PA3MHOXKEHUS U UHIMBUIYaJIbHOTO PA3BUTHS OPTaHU3MOB.

Jenenue knetkn — Muto3. Cragun murtosa. [Iporeccel, mpoucxosiiue Ha pa3HbIX CTaAUSX MUTO3A.
buosiornueckunii CMbICT MUTO3a

5.2

@dopMbI pa3MHOKEHHUSI OPTaHU3MOB: O€CIOJ0e U TMOJIOBOE. Bubl Gecronioro pa3MHOXKEHHS: JCIICHUE
HaJBO€, MOYKOBAHHWE OJHO- MU MHOTOKJIETOYHBIX, CIOPOOOpa30BaHHUE, BEreTATUBHOE Pa3MHOKEHHE.
HckyccTBEeHHOE KIIOHUPOBAHKME Opra-HU3MOB, €ro 3HaYEHUE JIJIsl CeJIEKIUU
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53

[TosioBOE pa3MHOXKEHHE, €T0 OTIANYUS OT OECTOIIOrO.
Meito3. Cragun menosa. IIpomeccsl, npoucxonsdmue Ha craausx Mmenosa. [loBeneHne XxpomocoMm B
Menose. KpoccuHrosep. bronornyeckuii CMbICI M 3HAUEHHE MEN03a

54

["ameTorenes — nporecc 0OpazoBaHusl MOJOBBIX KIETOK Y KUBOTHBIX. [10J0BBIE JKe-J1€3bl: CEMEHHUKU U
anyHukd. OOpa3oBaHHME W pPa3BUTHE IMOJIOBBIX KJIETOK — raMer (CrepMaro3oui, SHIEKIeTKa) —
ciepMaTtoreHe3 u ooreHe3. OCOOEHHOCTH CTPOEHMsI AMLEKIETOK U criepMaTo30uoB. OIUIOA0TBOPEHUE.
ITaprenorenes

5.5

NunuBuayanbHoe pa3BUTHE (OHTOTEHE3). OMOpPHOHAIIBHOE pa3BUTHE (dMOpHOreHe3). DTarbl
SMOPUOHAIBHOTO PAa3BUTHUSI Y TMO3BOHOYHBIX >XUBOTHBIX: JpOOJIEHHUE, TacCTPy-JAIUs, OpPraHOTCHES3.
[ToctomOpuoHanbHOe pa3BuTHE. THUMBI MOCTAIMOPUOHAIBLHOTO PA3BUTHUSA: MPSAMOE, HEMPSIMOE
(inunHOYHOE). BrusHME cpenbpl Ha pa3BUTHE OPraHU3-MoB; (DAKTOpPHI, CIOCOOHBIE BBHI3HIBATH
BPOXKIEHHBIE YPOJICTBA.

Poct u pazButue pactenuid. OHTOT€HE3 IIBETKOBOTO PACTEHUS: CTPOCHUE CEMEHU, CTAIUU PA3BUTHUS

H&CHGHCTBCHHOCTB U N3BMCHYMBOCTH OPIraHU3MOB

6.1

[Ipenmer u 3amauu reHeTHKU. VcTopus pa3BUTUSl TeHETUKH. BKiag poccHiickux U 3apyO0eKHBIX YUEHBIX
B Pa3BUTHE TEHETHKU. METOoJbl IreHEeTUKH (THOPUIOTOTUYECKUN, MUTOTCHETUYECKHUM, MOJEKYJISIPHO-
reHeTrueckuii). OCHOBHbIE T'e€HE-TUYEeCKHEe TMOHsA-TUS. ['eHeTHueckass CHUMBOJHWKA, HCHIOJb3yeMas B
CXeMax CKpe-IIMBaHuM

6.2

3aKOHOMEPHOCTH HAcCJIeJ0BaHUs IPU3HAKOB, ycTaHOBIeHHbIe I. MeHnmeneM. MoHo-ruOpuaHOE
CKpenuBaHue. 3aKoH euHOo00pa3us ruOpuaI0B nepBoro nokojeHus. [lpa-suno nomuHupoBaHus. 3aKOH
pacuieryieHus Npru3HakoB. [ ' unore3a ynucTorsl ramet. [lonHOe 1 HEMOJIIHOE JOMUHUPOBAHHUE.
JuruOpuaHoe CKpemmBaHue. 3aKOH HE3aBHUCHMOIO HACJeJI0BaHMs MpU3HAKOB. lluTo-reHeTnueckue
OCHOBBI ~ JUTMOPUAHOTO  CKpEIIMBaHMS.  AHaIM3Upylolllee  CKpeluBa-Hue.  Vcmosib3oBaHue
AHATM3UPYIONIETO CKPEIMBAHMS ISl ONPEIeTICHUS] TEHOTUTIA 0COOU

6.3

CueryienHoe HacneqoBaHue mpusHakoB. PaGora T. Moprana mo CHEMIeHHOMY HACJIEeIOBaHUIO TE€HOB.
Hapymenue cuenyenus TeHOB B pe3yJibTaTe KPOCCUHIOBEPA. XPOMOCOMHAS TEOPHUS HACIIEICTBEHHOCTH.
I'eHeTnueckue KapTshl.
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['enernka noja. XpoMOCOMHOE OIpEAENIeHHUE 0J1a. AyTOCOMBI U MOJIOBBIE XPOMO-COMBI. ['OMOramMmeTHbIe
Y TeTeporaMeTHble Oprann3Mel. HacnejoBaHue npu3HakoB, CIEIJICHHBIX C MOJIOM

6.4

N3meHunBOCTh. Buabl W3MEHUYMBOCTH: HEHACJIEACTBEHHAas M HAclEACTBEHHas. Poib cpensl B
HEHACJIEICTBEHHOM  W3MEHYUBOCTHU. XapakTepucTuka  MOJAM(PUKAUMOHHOM  HM3MEHYMBOCTH.
Bapuanunonnslii psig M BapuanMoHHas Kpuas. Hopma peakuuu npusHaka. KonudecTBEHHbIE H
KaueCTBEHHbIE NPU3HAKK U UX HOpMa peakuuu. CBolicTBa MOIM(DUKAITMOHHONW U3MEHYUBOCTHU

6.5

H&CHCI{CTB@HH&H, nin reHOTHUIINYCCKass, U3MCHYUBOCTD. KomOnHaTBHAs W3MEHYHM-BOCTH. Meiio3 u
IMOJIOBOM mnmponecc — OCHOBa KOMOMHATUBHOM W3MEHYHBOCTH. MyTa-HI/IOHHaSI U3MCHYUBOCTD.
KJIaCCI/I(l)I/IKaHI/IH MyTaHHﬁI T'CHHBIC XPOMOCOMHBIC, TCHOM-HBIC. Yacrora u MMPUYNHBI MYTaHHﬁ.
MYTaFeHHBIe q)aKTOpBI. 3aKOH rOMOJIOTHYECKUX pAI0B B HaCHeI[CTBeHHOﬁ n3meHunBoctyd H.1. BaBunosa

6.6

I'enetuka yenoBeka. KapI/IOTI/IH yeyoBeka. OCHOBHBIC MCTOAbI 'CHCTHUKHN 4YCJIOBCKA: F@H@&HOFHHCCKHﬁ,
6HH3HCIIOBLII>1, HHTOFGHGTH‘ICCKHﬁ, 6HOXHMHH€CKHﬁ, MOJIGKy.IISIp-HO-FCHGTH‘IGCKHﬁ. COBpeMCHHOG
ONPCACIICHUC I'CHOTHUIIA: ITOJITHOT'CHOMHOC CCKBCHU-POBAHNC, TCHOTUIIMPOBAHUC, B TOM YHUCJIC C IIOMOIIBIO
HHP-aHaHI/I?)a. HaCJIeJI-CTBGHHBIG 3a00JIEBaHHUSs YEI0BEKA: T€HHBIC 6OH€3HI/I, 00Je3HHU C H&CHC}ICTBGHHOﬁ
mpeaApacIiooKCHHOCTBIO, XPOMOCOMHBIC oonesnn. ComaTHyeckue u IFCHCPATUBHLIC MYyTallUU.
HpI/IHHI/IHI)I 3A0pOBOTO o6pa3a KHN3HHU, JTUAaIrHOCTHUKH, HpO(bI/IJ'IaKTI/IKI/I U JICUCHUS TeHETHYECKUX O0JIE3HEH.
MCHHKO-FGHGTH‘IGCKO@ KOHCYJIbTUPOBAHUC. 3HayeHHue MG,ZII/IIII/IHCKOﬁ ICHCTUKH B IPCAOTBPALLICHUN U
JICUCHUH T'€HETHYECKUX 3a00JIeBaHMi YeloBeKa

Cenexius opraan3MoB. OCHOBBI OMOTEXHOJIOTUH

7.1

Cenekiusi Kak HayKa M MPOIIECC. 3apOoXKICHHUE CEIICKUIMU U aomectukanus. Yuenue H.M. BaBuioa o
IIEHTpaX MPOUCXOXKICHUS U MHOTO00pa3us KyJIbTYPHBIX pacTeHUMN. L{eHTPpBI MPONCXOXKICHUS JOMAITHUX
*KUBOTHBIX. COpT, MOPOJIA, IITAMM

7.2

CoBpemMeHHBIE METOJbI CEJICKIIMU. MacCoBbI U WHIAWUBUAYaATbHBI OTOOpPHI B CEJEK-IIMA PACTCHUN U
KUBOTHBIX. OlLEHKa 3KcTepbepa. BIM3KOpOACTBEHHOE CKpellMBa-HUE — MHOpUAMHT. UucTas JIUHUA.
CkpelMBaHue YMCTHIX JWHUNA. [eTeposuc, wnmm rulOpuaHas cuia. HepoacTBEeHHOE CKpellUBaHHE —
aytopuauar. OtnanénHas rulOpu-nu3anus u e€ ycrnexu. VCKyCcCTBEHHBIM MyTareHe3 W IOIy4YeHHE
MOJUIIOUAO0B. J{0-CTH)KEHUS CENEKIIMN PACTEHUM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB
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7.3

buoTtexHonorus Kak oTpacib MPOU3BOACTBA. ['€HHAs MHXKEHEepHs. DTalbl CO3IaHUS PEKOMOMHAHTHOM
JIHK u tpaHcrenHsix opranu3moB. Knerounas naxxenepus. Kiie-rounble KynbTypbl. MUKPOKIOHAIBHOE
pa3MHOXeHue pacteHuil. KiloHupoBaHue BBICOKOMPOAYKTUBHBIX CEIbCKOXO3IMCTBEHHBIX OPraHU3MOB.
DKoJornyeckue u 3tu-ueckue npoodsuemsl. MO — reneTnuecku MOIUPUIIMPOBAHHBIE OPTraHU3MBbI

11 KVIACC

Kon

IIpoBepsieMblIil 3J1IEMEHT COAEPKAHUSA
DBOJIIOIMOHHAsL OUOJIOTUS

1.1

DBOJIOLMOHHAS TEOpHUs U €€ MECTO B OMOJIOTHUH.

CsugerenscTBa dBOJOLMU. [laneoHTONOrMYECKUEe: MOCIEAOBATEIBHOCT IOSIBJICHUS BUIOB B
NaJIEOHTOJIOTMUECKOM JIETONUCH, TIepexoiHble GopMbl. buoreorpaduueckue: cxoACcTBO U pazianuue GayH
U (QJIOp MAaTEPUKOB U OCTPOBOB. DMOPHUOIOTUYECKUE: CXOJCTBA U Pa3JINYUsi IMOPUOHOB Pa3HBIX BUIOB
N03BOHOYHBIX. CpaBHUTEIIbHO-AHATOMUYECKHUE: TOMOJIOTMYHbBIE, aHATIOTUYHBIE, PYIUMEHTAPHBIE OPTaHbl,
aTaBU3Mbl. MOJIEKYISIpHO-OMOXUMHUYECKHE: CXOJCTBO MEXAHM3MOB HACIEICTBEHHOCTH M OCHOB-HBIX
METabOJTUYECKUX MMyTeN Yy BCEX OPraHU3MOB

1.2

OonrorionHast Teopust Y. [apeuna. [Ipennochiiku BO3HUKHOBEHUS JapBHHH3MA. J[BIDKYIIHE CHITBI
IBOJIONMK BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOKCHHE IIPH OTPAHUYCHHOCTH PECYPCOB,
HeonpeaesIEHHAsT N3MEHYHUBOCTD, 00ph0a 3a CyIIecT-BOBAHKE, €CTECTBEHHBIM 0TOOD)

1.3

Cunterndeckas teopus sBositouuu (CTI) n ocHOBHBIE €€ nojokeHusl. MukpoaBo-monud. [lonynsauus
KaK eIMHMIIA BHJIA U DBOJIOIIUU

1.4

JBuxyiue cuibl (hakTophl) HBOJIOIUU BUIOB B IpUpoae. MyTallMOHHBIN Mpoliecc U KOMOMHATHBHAS
M3MEeHYUBOCTh. [lomymsimonHbie BOHBI U apeid reHoB. M3omsaius u murpanus. EctectBeHHbINH 0TOOD —
HaTpaBsonui hakTop 3Bostonuu. opmbl €cTeCTBEHHOTO 0TOOpA.

[TprciocoOIeHHOCTh OPTaHM3MOB KaK Pe3yiIbTaT IBONIONUH. [[puMepsl Mpucnoco0IeHni y OpraHu3MoB.
Apomopdo3bl M HANOATATITAITIH.

Bun u Bumoo6pazoBanme. Kpurepun Buma. OcHoBHBIE (hopmBI BHIOOOpazoBaHus: reorpaduyeckoe,
HKOJIOTUYECKOE
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1.5

MakpoaBotonusi. @opMbI IBONIONUHN: (PrIeTHYECKAs], TUBEPTEeHTHAsI, KOHBEPTeHT-Hasl, TapaJijIeIbHAs.
HeobpatumocTs 3BOTIONNH

BO3HUMKHOBEHNE U pa3BUTHE KU3HU HA 3EMJIE

2.1

JloHay4yHble IPEACTABICHUSA O 3apOXKIACHUM >XKU3HU. HayuyHble Iunore3pl BO3ZHMKHOBE-HUS JKU3HU Ha
3emiie: abuoreHe3 M MaHCHEpPMUS. XUMHUYECKas SBOJIOLUA. DKC-MEPUMEHTATBHOE MOATBEPKICHUE
XUMHYECKOM 3Bomtonuu. HavanpHble sTanel Ouonornueckoit sBomonuu. I'unoresa PHK-mupa. Ilepsoie
KJIETKH U UX 3Boonus. DopMUpoBaHHE OCHOBHBIX I'PYII )KUBBIX OPraHU3MOB

2.2

PazButue xu3Hu Ha 3emuie mo 3pam U nepuogaM. Karapxei. Apxelckas U OpOTEPO-30MCKasi JPBI.
[Taneo3olickass spa U e€ mepuoaAbl: KEeMOPUNCKHUIM, OpPJOBUKCKUH, CHUIY-pPUUCKUN, JE€BOHCKUH,
KAMEHHOYTOJIbHBIM, IIEpMCKUI. Me3030licKas 3pa U €€ Nepuo-Abl: TPUACOBBIN, FOPCKUI, METIOBOM.
KaliHo3oickas 3pa M €€ nepuoibl: NajeOreHOBbIM, HEOT€HOBBIW, aHTPONOT€HOBBIA. XapaKTEpUCTHKA
KJIMMATAa U T€OJOTHUECKUX MpoueccoB. OCHOBHBIE 3TAMbl BOJIO-IIUU PACTUTEIBHOIO U dKUBOTHOTO MHUPA.
ApomMopd o3kl y pacTeHHi 1 )KUBOTHBIX. [losiBIeHUE, pacliBeT U BBIMUpaHUE TPy )KUBBIX OPraHU3MOB

2.3

Cucrema OpPraHNYCCKOT0 MHPA KaK OTPAKCHUC IBOJIOLMUH. OCHOBHBIE CHCTEMaTUYCCKHE I'pYIIIbI
OpraHn3MoOB

2.4

OBOJIIOIMSL YeIOBEKa. AHTPOMNOJIOrUsl Kak Hayka. Pa3BuTHE NpeACTaBICHUW O MPOUC-XOXKICHUU
yenoBeka. Meronpl M3ydyeHusi aHTponoreHeza. CXOACTBA M pa3IMuMs YEJIOBEKA W IKUBOTHBIX.
CucTemMaTH4ecKoe MoJ0KEHUE YEIO0BEKA.

JBuxyiue cuiibl (hakTopsl) aHTpornorenesa. HacieactBeHHas UISMEHYMBOCTD U €C-TECTBEHHBIN OTOOD.
OO61mecTBeHHBIM 00pa3 KU3HHU, U3TOTOBJICHUE OPYJIUN TPY/A, MBIIIJICHUE, PEYb

2.5

OCHOBHBIE CTaJMM W BETBM HBOJIIOLUM YEJOBEKa: aBCTpajonuTeku, YenoBek ymenbid, YemoBek
npAMOXOAAINN, YenoBeKk HeaHIepTanbCKuil, YenoBek pasymHblil. Haxonku HMCKOMaembIX OCTaHKOB,
BpEMsI CYIIECTBOBAHMS, 00JIaCTh pacpoCTpaHeHus, 00bEM TOJIOBHOTO M0O3ra, 00pa3 JKU3HH, OPYIUs

2.6

Yenoseueckue packl. OCHOBHBIC OOJBININE PACHl: €BpOTCOUIHAS (€Bpa3HiiCKas ), HErPO-aBCTPATIOUTHAS
(oKkBaTOpUanbHasi),  MOHTOJOWIHAs  (a3uaTcKo-aMepuKaHcKas).  YepTsl  IPHUCTOCOOJIEHHOCTH
MpEACTABUTENICH YEJIOBEUECKUX pac K YCIOBUSM CY-IECTBOBaHUA. EJIMHCTBO YeIOBEUECKUX pac.
Kpuruka pacusma

Opranu3mMbl U OKpyKarolas cpeia
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3.1

DKoJjorusi Kak Hayka. 3aJaud M pa3fenbl IKOJOTMH. MeToabl 3KOJIOTMYECKUX HCCIeA0BaHUIA.
Okojoruyeckoe MHpoBo33peHue. Cpenbl OOMTaHHS OpPraHU3MOB: BOJ-HAas, HA3€MHO-BO3AYLIHAS,
MIOYBEHHAs!, BHyTPUOPraHU3MEeHHas!

3.2

Oxonorundeckue daxktopsl. Kinaccudukaius 3xonorudeckux GpakropoB: aOUOTHYECKUE, OMOTUUYECKUE U
aHTponoreHHsle. JleficTBre 3K0J0rnyeckux (pakTopoB HA OPraHU3MBI

3.3

AbGuoTtuyeckue (akTophl: CBET, TeMIlepaTypa, BIaXHOCTb. Dotonepuonusm. Ilpu-crnocobienus
OpraHU3MOB K JIEUCTBUIO abnoTndeckux (akTopoB. buosornyeckue purMsl

3.4

buotnyeckne ¢aktopel. Buabl OHOTHYECKUX B3aUMOJCHCTBHI: KOHKYPCHIMS, XHUII-HUYECTBO,
napasuTU3M, MYTyaJlu3M, KOMMEHCAIM3M (HaXJICOHUYCCTBO, KBAapPTHPAHT-CTBO), aMEHCAJIHU3M,
HeHTpamu3M. 3HaueHUe OMOTUYCCKUX B3aUMOJICHCTBUH JIJISl CYIIICCTBOBAHUS OPTaHU3MOB B IMPUPOTHBIX
cooOmiecTBax

3.5

DKOJIOTUYECKUE XAPAKTEPUCTUKHU monyssinuuu. OCHOBHBIE TOKA3aTeNM MNOMYJSIUA: YUCICHHOCTb,
MJIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTb, IPUPOCT, MUTpaLIUs. [[UHA-MHUKA YMCIEHHOCTH MOMYJISIIUMA U €€
peryJsius

COO6IH€CTB3 " OKOJIOTHYCCKUC CUCTCMBI

CooOmiectBo opranu3mMoB — OuoneHo3. CTpyKTypbhl OHOLIEHO3a: BHUIOBas, MPOCTPaH-CTBEHHAs,
Tpoduueckas (numeasi). Bunbi-noMmuaanTsl. CBsizu B OUOIIEHO3€

4.2

DKkojoruyeckue cucteMbl (3kocuctemsbl). [lonstue 06 sxocucreme u 6moreorieHoze. OyHKIMOHATBHBIE
KOMIIOHEHTBI SKOCUCTEMBI: MPOAYLEHThI, KOHCYMEHTHI, PeAy-LIEHTbl. KpyroBopoT BEIIECTB U IOTOK
DPHEPruM B IKOcUcTeMe. Tpoduueckue (MUIEBBIE) YPOBHH SKOCHUCTEMBI. [luineBbie Ilemu W CeTH.
OcHOBHBIE TIOKA3aTeNM dKOCUCTEMBI: OroMacca, MPOAYKIHs. DKOJIOTUYECKUE MUPAMUIBL: MPOAYKIIHH,
YHC-IEHHOCTH, OnoMacchl. CBONCTBA DKOCUCTEM: YCTOMUMBOCTD, CAMOPETyYJIsiius, pa3Bu-tue. Cykieccus

4.3

[Ipuponnbie 3KOCUCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCUCTEMA XBOWHOTO WM IIMPOKOJIUCTBEHHOIO
jeca.

AHTpPOIIOT€HHBIE IKOCUCTEMBI. ATPOIKOCHUCTEMBI. Y POOIKOCHCTEMBI. BHOIOTHYEeCcKOe U XO3sIHCTBEHHOE
3HAYEHUE arpO’IKOCUCTEM U YPOOIKOCHUCTEM.

buopazHooOpazue kak GakTop YCTOMUMBOCTH SIKOCHUCTEM.
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VYuenne B.U. Bepuaackoro o 6uocdepe. I'panuiisl, coctaB u cTpykTypa 0uocdepsl. ’KMBoe BEIIECTBO U
ero ¢pynkuun. OcodeHHocTn Ouochepsl Kak rnobdaabHON SKO-CUCTEMBI. [[MHaMu4eckoe paBHOBECHE U

4.4 oOpatHasi cBsi3b B Onocdepe. KpyroBopoThl BEIIECTB U OMOT€OXUMUUECKHUE ITUKJIIBI 3JIEMEHTOB (yriaepo/a,
azora). 30HaNbHOCTh Onochepsl. OCHOBHBIE OMOMBI CYIIIH
YenoseyectBO B Ouocdepe 3emin. AHTpOINOreHHble HU3MeHeHUs B Ouocdepe. [nobanbHbie
45 AKOJIOTUYECKHUE MPOOJIEMBI.

OcHOBa panMOHAJIBHOIO YHPABJIEHUS MPUPOA-HBIMM pECypcaMU M HUX HCIOJb30BaHHE. JlocTmxkeHus
OHMOJIOTHUU U 0XpaHa NPUPOJIbI
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YYEBHO-METOANUYECKOE OBECIIEYEHUE OBPA3ZOBATEJ/IBHOI'O ITPOLHECCA

OBA3ATEJ/IBHBIE YYHEBHBIE MATEPUAJIBI UIAA YYHEHUKA

«buonorusy». 10 knacc: yrnyonennsiid ypoBeHb: A.B. Tepemos, P.A. TletpocoBa. «buonorus. buonoruueckue cucteMbl 1
nporiecchl. 10 kiacc.: yueOHUK i1 0011e00pa3oBaTeNbHbIX opranu3anus (yriyoneHHbI ypoBeHb) M.: «MHeMo3uHa»

«buonorusy». 11 knacc: yrmyonennsiit ypoBedb: A.B. Tepemos, P.A. [lerpocosa. «buonorus. buonornyeckue cuctemsl u
npouecchl. 11 knacc.: yueOHUK A1 00111e00pa30BaTeIbHbIX opraHu3anus (yrryoJleHHbI ypoBeHb) M.: «MHeMo3uHa»

METOANYECKHUE MATEPUAJIBI 1JIAd YUUTEJIA

buonorus. Paboune nporpamMmsi.
[IpenmetHas nmunans yueOHuko 10-11 xmacchl.

B.B., Ilaceunuk, [1IBenioB M. A., JImutpuesa I'.E.: buonorus. 10 -11 kmaccel. Tectsl k yueOnnky B. B. Ilaceunuka u mp.
OIr'ocC.

HUD®POBBIE OBPA3OBATEJ/IBHBIE PECYPCbBI U PECYPCbBI CETU UHTEPHET
1 LHOII Yuu.py
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