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MNOACHUTEJIbBHAS 3AIIUCKA

[Iporpamma no yuebHomy npeamery "buonorus” (nanee - 61Mon0rus) Ha ypoBHE CpEeIHETO
obrmero obpa3zoBanus pazpaborana Ha ocHoBe DenepanbHOro 3aKkoHa oT 29.12.2012 Ne 273-®3
«O06 obpazoBanuu B Poccuiickoii ®enepanun», ®I'OC COO, Konuenuuu mpemnogaBaHus
yuebHoro npeaMera «buonorus» U OCHOBHBIX MOJOXKEHHUH (eaepalibHOll paboueil mporpaMMel
BOCITUTAHUS.

VYueOusiii npenmer «buonorus» yriyonéaHoro ypoBHs wusydenus (10—11 xmaccer)
SBIISICTCS OJHUM W3 KOMIIOHEHTOB MPEIMETHOW 001acTi «ECTeCTBEHHO-HAyUHBIE TPEAMETHI».
Cornacao mnonoxenusim PI'OC COO npoduibHble ydeOHBIE NPEAMETHI, H3ydaeMmble Ha
yrayOon€HHOM YPOBHE, SIBJISIFOTCSL criocoboM nuddepeHnnanui o0y4eHus Ha YPOBHE CPEIHETO
obmiero oOpa3oBaHMs M MPH3BAaHBI 00ECIEUUTh IMPEEMCTBEHHOCTh MEXKJY OCHOBHBIM OOLIUM,
CpeImHUM OOIIUM, CpeTHUM MpOo(EeCCHOHATBLHBIM M BBICIIMM OOpa3oBaHueM. B To e Bpems
KaX/IbIi U3 3TUX y4eOHBIX TPEIMETOB JOJDKEH ObITh OPUEHTHPOBAH HA MIPHOPUTETHOE PEIICHUE
00pa30BaTeIbHBIX, BOCIIUTATENIbHBIX U PAa3BUBAIOIIMX 33/1a4, CBS3aHHBIX C MpodopUeHTaINeH
o0ydJaromuxcss W CTUMYJIMPOBAaHHUEM HMHTEpeca K KOHKPETHOM OOJIaCTH Hay4yHOro 3HaHWA,
CBSI3aHHOTO C OuWoNorved, MEIWLHUHOM, SKOJOTHeW, TMCUXOJIOTHeH, CIOPTOM WM BOEHHBIM
JIEJIOM.

[Iporpamma no yuebHomy npeamery "buonorus" gaét mpencTaBieHHe O LEMH U 3a7a4ax
n3ydeHus yaeOHoro npeamera «buomorusy Ha yriayOI€HHOM ypOBHE, ONpeiessieT 00s3aTelbHOe
(MVHBapHaHTHOE) NPEIMETHOE COAEp)KaHUE, €ro CTPYKTYPUpPOBAaHUE MO pasjiesiaM U Temaw,
pacripenielieHue 1o KiraccaM, peKOMEH/IYeT IOCIeI0BaTeIbHOCTh H3YYEeHUsI y4eOHOr0 MaTepuraa
C Y4éTOM MEXIPEAMETHBIX W BHYTPUIPEIMETHBIX CBs3€H, JOrMKH Y4yeOHOro mpoliecca,
BO3pACTHBIX OCOOEHHOCTEH oOydarommxcsa. B mporpamMmme mo OMONIOrMM peaau30BaH MPUHITUTI
MIPEEeMCTBEHHOCTH C HW3Yy4YeHHEM OHOJOrMM Ha YpOBHE OCHOBHOTO 00IIero obpa3oBaHUS,
Onmarofaps 4eMy NpOCMaTpUBaeTCs  HAMpPaBICHHOCTb Ha  MOCIEAYIOLee  pa3BUTHE
OMONOTMYECKUX 3HAHWM, OpPUEHTHPOBAHHBIX Ha (POPMUPOBAHHE ECTECTBEHHO-HAYYHOI'O
MHPOBO33PEHUS, IKOJIOTHYECKOT0 MBIIUICHUS, TPEICTaBICHUNA O 3J0pOBOM 00Opa3e >KHU3HH, Ha
BOCIIUTaHHE OEpeXHOro OTHOMICHHSI K OKpYXKaroledl mpupomHoil cpexe. B mporpamme mo
OMONOTUM TaKKe IOKa3aHbl BO3MOXKHOCTH YyueOHoro mnpenmera «buonorus» B peanusanuu
tpedoBanuiit ®I'OC COO K miaHUPYEeMBbIM JIMYHOCTHBIM, METAaPEIMETHbIM U IPEAMETHBIM
pesynbraTaM oOO0ydyeHHUs M B (OPMHPOBAHHU OCHOBHBIX BHUJOB Y4€OHO-IIO3HABATEIbHOU
JESTEHPHOCTH OOYYArONIUXCsl 10 OCBOCHHMIO COIEP)KaHHS OWOJIOrMYECKOro OOpa3oBaHUs Ha
YPOBHE CPEIHETO 00IIero 00pa3oBaHMsL.

VYuebnbiii peameTr «buonorus» Ha ypoBHE cpefHero oomero oOpa3oBaHMs 3aBepIIacT
Oouonoruueckoe 0Opa3oBaHUE B IIKOJIE M OPUEHTUPOBAH HA PACIIMPEHUE U yriyOieHue 3HaHUH
o0yyarommxcs O JKUBOM TpUpOJIE, OCHOBAaX MOJEKYJISAPHOM U KJIETOYHOW OMONIOTHH,
SMOPHOJIOTUN U OWOJIOTHH Pa3BUTHS, TEHETUKHU, CEJICKIIMH, OMOTEXHOJIOTHH, IBOJIOIMOHHOTO
yUEHUS U SKOJIOTHH.

Nzyuenne yuebnoro npeamera «buomnorus» Ha yriyOJleHHOM YpOBHE OpMEHTHPOBAHO Ha
MOJATOTOBKY OOYyYaroIuXcs K IMOCIEAYIOIIEMY I[OJIY4YEHUIO0 OHOJIOrMYecKoro o0pa3oBaHUs B
BYy3aX M OpPraHU3alMIX CpeaHero npodeccuoHanbHOro oopazoBanus. OCHOBY €ro COJEpIKaHMs
COCTaBJISIET CHCT€Ma OMOJOrMYECKMX 3HAaHUHM, MOJTYYEHHBIX NpPU HM3YYEHUH OOy4aroIUMUCS
COOTBETCTBYIOIIUX CHUCTEMAaTHUYECKUX pa3/ieJIoB OMOJOTMM HAa YpPOBHE OCHOBHOI'O OOIIETo
obpazoBanus, B 10—11 kmaccax 3Tu 3HaHUS MOIYYarOT pa3BuTHe. Tak, pacCIIUpeHbl U yri1yOJIeHbI
OMONIOrMuecKue 3HaHUS O PACTEHMSX, JKMBOTHBIX, Ipubax, OakTepusix, OpraHHU3Me YelIOBeKa,
O0IIMX 3aKOHOMEPHOCTSIX JKHU3HM, MJONOJHHUTEIBHO BKIIOYEHBI OWOJIOTHYECKUE CBEICHUS
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MPUKJIAHOTO M TOMCKOBOIO XapakTepa, KOTOpPhlE MOXHO HCIOJb30BaTh KaK OPUEHTHUPHI IS
nocienyoomero Beidopa npodeccun. BozsMokHa Takke MHTErpanusi OMOJIOTHMYECKUX 3HAHUH C
COOTBETCTBYIOIIUMU 3HAHUSAMU, MOJYYEHHBIMH O0YyUYaIOLUMUCS NPU U3ydeHUH (GUZUKH, XUMUH,
reorpauy U MaTEeMaTUKH.

CtpykTypa mporpaMmbl 10 ydeOHOMY mpenmery "buomorus" orpaxaeT CHCTEMHO-
YPOBHEBBI W JBOJIOIHMOHHBIN MOAXOABl K M3ydeHHIo Ouonormu. CoriacHO MM, H3Y4aroTCs
CBOICTBA U 3aKOHOMEPHOCTHU, XapaKTEPHbIE ISl KUBBIX CUCTEM Pa3HOrO YPOBHS OpraHH3aluH,
SBOJIONMMA OPraHUYECKOr0 MHpa Ha 3eMiie, COXPAaHEHHS OHOJIOTMYECKOTO pa3zHOooOpa3us
wianeTsl. Tak, B 10 Kkiacce M3ydarOTCsi OCHOBBI MOJIEKYJSIPHOM M KJIETOUHOW Ouonoruw,
SMOPHOJIOTUN ¥ OMOJIOTUU PA3BUTHS, TCHETUKU M CEIIEKIIUU, OMOTEXHOIOTHHA U CHHTETHYECKOM
OMOJIOTHH, aKTYyalIM3UPYIOTCSI 3HAHHUS OOYyYarommXcs Mo OOTaHMKE, 300JIOTMH, aHATOMUH,
¢dbuszmonorun venoBeka. B 11 kimacce m3y4aroTCsi SBOMIOIMOHHOE yUEHHE, OCHOBBI SKOJOTUH U
yueHue o ouocdepe.

VYuebublii mnpenmer «buomorus» mpu3zBaH 00€CIEUYNTh OCBOEHHE OO0YYaIOIIUMHUCS
OMONMOTUYECKUX TEOpUH W 3aKOHOB, WJCH, NPHUHIMIIOB M TPaBWI, JEXKAIMX B OCHOBE
COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHUHBI MHpa, 3HAHUH O CTPOCHUH, MHOrooOpasuu u
0COOEHHOCTSIX KJIETKH, OpTaHW3Ma, MOIYJSIUN, OWOIEHO03a, DKOCHUCTEMBI, O BBIIAIOMIUXCS
Hay4YHBIX JOCTH)KCHMSIX, COBPEMEHHBIX HCCIEAOBAHMUSIX B OHOJOTUH, MPUKIAIHBIX ACMEKTax
OMoNMOrnvecKkux 3HaHWH. J{Js pa3BUTHS W MOIACPKAaHUSI WHTEpeca OOyJarommxcsi K OMOIoruu
HapsAIy cO 3HaYUTEIbHBIM 00BEMOM TEOPETUUYECKOI0 MaTepualia B COJIEpKaHUU MPOrpaMMbl 110
OMOJIOTUH TIPETYCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBJICHUS W PA3BUTHS TOW WU WHOMN
o0iacti OMONOTHHU, BKJIAJIOM OTCYECTBEHHBIX M 3apYOCKHBIX YUEHBIX B PEIICHUE BAXKHEHIINX
OMOJIOrMYECKUX U SKOJIOTMYECKUX MPoOIeM.

Henb nzyuenust yue6Horo npeamera «buonorus» Ha yriyOlnEHHOM YpOBHE — OBJIAJICHUE
O0y4aloLMMHUCS 3HAHUSIMU O CTPYKTYpPHO-(QYHKI[MOHAJIHHOW OpraHU3alliy >KUBBIX CHCTEM
pa3HoOro paHra v MpUOOpeTeHHEe YMEHHUH UCIIONIb30BaTh ATH 3HAHUS B ()OPMUPOBAHUH MHTEpeca
K ompenenéHHoN obsacTu nMpodecCuOHANBHON NEATENbHOCTH, CBSI3aHHOM ¢ OuoNoruei, uim K
BBIOOPY y4eOHOT O 3aBeIeHHs TSI IPOIOJDKECHUST OMOJIOTHIECKOT0 00pa30BaHMUS.

JlocTikeHue Lenu u3ydeHus: yuebHoro mnpeamera «buosmorus» Ha yriyOJa€HHOM YpOBHE
obecrieqnBaeTcs peleHueM CIEeTyIONNX 3a1ayu:

OCBOCHHE  OOYYarOIMMHUCS  CUCTeMbl OHOJOTMYECKUX 3HaHUH: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOpUSX, KOHIIEMLHUIX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX M IpaBuIax,
COCTABIISIIOLIMX COBPEMEHHYIO E€CTECTBEHHO-HAY4YHYIO KapTHUHY MHpa; O CTPOCHHH,
MHOT'000pa3il U OCOOECHHOCTSIX OMOJIOTMYECKHX CHUCTEM (KJIETKAa, OpTraHW3M, MOMYJISAIHS, BHI,
OuoreoreHo3, Ouocdepa); O BBIAAOUIMXCS OTKPBITUAX M COBPEMEHHBIX MCCIEIOBAHUSAX B
Ouonoruy;

O3HAaKOMJICHHE  OOYyYalommxcsi €  METOAaMH  [O3HAHUS ~ KUBOH  TPUPOBIL:
HCCIIEIOBATEIbCKUMU METOAAMU OMOIOTMYECKUX HAYK (MOJEKYISPHON U KIETOYHON OHOJIOrUH,
SMOPHOJIOTUN ¥ OMOJIOTUU PA3BUTHS, TCHETUKU M CEIIEKIIUN, OMOTEXHOJIOTHHA U CHHTETHYECKOM
OUONOTUM,  TAJCOHTOJIOTUH, SKOJOTHMH); METOJAaMH  CaMOCTOSTEIBHOIO  IMPOBEICHUS
OMOJIOrMUECKUX HCCIIEJOBaHUM B Jsaboparopuu M B mpupoje (HaOnroAeHue, U3MEpeHHe,
HKCHEPUMEHT, MOZICITMPOBAHNE);

OBJIaZIeHHE OOYYaIOUIMMUCS YMEHUSMHU: CaMOCTOATEIbHO HAXOJUTh, aHAIM3HPOBATh U
MCIOJIBb30BaTh OMOJIOTNYECKYI0 HH(OPMAIIHIO; TTOIb30BATHCS OMOTOTHYECKONW TEPMUHOJIOTHEH U
CUMBOJIMKOI;  yCTaHaBIMBaThb CBSI3b MEXKAY pPa3BUTHEM OWOJNOTMM M COIMAIBHO-
HSKOHOMHMYECKUMH M HKOJIOTHYECKUMH MpPOOJIeMaMH YEeIOBEYECTBA; OIEHWBATh MOCIEICTBUS
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CBOCH JESATENIbHOCTH IO OTHOIICHHIO K OKpYXaloled MNPUPOAHOM cpeaie, COOCTBEHHOMY
3MI0POBBI0O W 3J0POBBIO  OKPYXKAIOIIMX JIIOJeH; OOOCHOBBIBATH M COONIOAATH  MEPHI
nporITakTHKN WHGEKIIMOHHBIX 3a0071€BaHNM, TIpaBUIa TIOBEJACHUS B MPHUPOJEC U OOeCrIeUeHUs
0€301acHOCTH COOCTBEHHOW KHM3HENCSATEIBHOCTH B YPE3BBIUYANHBIX CHUTYAIMSIX MPUPOIHOTO U
TEXHOT€HHOTO XapaKTepa; XapaKTepU30BaTh COBPEMEHHbIE HayudHblEe OTKPBITHS B 00JIacTH
Oouonoruu;

pa3BUTHE y 00YYAIOIIMUXCS MHTEIUICKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B Ipolecce
3HaKOMCTBA C BBINAIOMIMMUCS OTKPBITUSIMH M COBPEMEHHBIMH HCCJIEIOBAHUSAMU B OHOJIOTHH,
pelaeMbIMM €10 IpoOjeMaMu, MEeTOJO0NOoruel OMOJIOrMYecKOro HMCCIeI0BaHMs, MPOBEICHUS
OKCIEPUMEHTANBHBIX HWCCIICJIOBAHMA, pEIMIeHUs OWOJIOrMYeCKUX 3ajad, MOJEIUPOBAHUS
OHMONOrNYeCKUX 0OBEKTOB U MPOLIECCOB;

BOCIIUTAaHHE Y OOYYaIOIIMXCSl IEHHOCTHOTO OTHOIIEHMS K >KMBOM NPHUPOJE B LIEIOM U K
OTACTbHBIM €€ O00beKTaM U SBJICHUSAM; (HOPMHUPOBAHUE HKOJOTHYECKOM, TE€HETHUYECKON
IPaMOTHOCTH, OOIIeH KyJIbTypbl MOBEIEHHUS B MPUPOJAE; MHTErPALMU €CTECTBEHHO-HAaYyUHBIX
3HAHUM;

npuodpeTeHre 00yJaroIMMIC] KOMIETEHTHOCTH B PAllMOHAILHOM MPHUPOI0NOIb30BaHUU
(coOmroleHne TpaBWJI TIOBEICHUS B TIPUPOJC, OXPaHBI BHJOB, JKOCHUCTEM, Ouochepsi),
COXPaHEHUU COOCTBEHHOT'O 3J0POBbsI U 3I0POBbsSl OKPYXKAIOMIMX J0JeH (COOMIOACHHS Mep
npodwiakTUku ~ 3a0oJeBaHuM, obOecrieueHne  O€30MaCHOCTH  JKU3HENEATETbHOCTH B
Ype3BbIUAHBIX CUTYaLUsAX MPUPOJHOTO U TEXHOI€HHOTO XapaKTepa) Ha OCHOBE MCIIOJIb30BaHUS
OMOJIOrMYeCKUX 3HAaHUN U YMEHUI B OBCEHEBHON KU3HU;

CO3JIJaHME YCIIOBHHM JJIs1 OCO3HAaHHOTO BbIOOpa OOYyYarOIIMMHUCS HWHIMBUIYAIBHON
00pa3oBaTeIbHON TPACKTOPUM, CIIOCOOCTBYIOIIEH —IMOCIenyIomeMy mpodecCHOHATbEHOMY
CaMOOIIPECIICHUIO, B COOTBETCTBUM C HMHIUBUAYAIbHBIMH HHTEPECAMU U TOTPEOHOCTAMHU
peruoHa.

OOmiee 4yuCIO YacoB, OTBEJICHHBIX HAa W3YyuyeHHE OWOJOTMHM HA YIIyOJICHHOM YpOBHE
cpenHero obmero obpa3oBanus, coctaBisger 204 gaca: B 10 kmacce — 102 gaca (3 waca B
Hezeno), B 11 knacce — 102 yaca (3 yaca B HezeI0).

Ot10op oOpraHu3anMoOHHBIX (GOpPM, METOJOB U CpPEACTB O0ydeHUs OHMOJIIOTUU
OCYIIECTBIISIETCA C y4ETOM CHEenH(PHUKH ero COAEp KaHWs W HAINPABICHHOCTH HA MPOIODKEHHUE
OMONOrMYecKoro o0pa3oBaHUsl B OpPraHU3aLUAX CPEAHEro Mpo(ecCHOHAIBLHOI'0 M BBICIIETO
o0Opa3oBaHMs.

OO0s3aTenbHBIM YCIIOBUEM TpU O0YYEHUH OMOJOTHM Ha YriyOJIEHHOM YpPOBHE SIBIISIETCS
MpOBEICHHE J1a0OpaTOPHBIX M TMpakThuueckux pabor. Takke ywacTue oOydarommxcs B
BBIMIOJIHEHUH  TPOEKTHBIX M y4eOHO-MCCIIENOBATENLCKUX  paboT, TeMaTHKa KOTOpPBIX
OIpe/ensieTcs] Y4YUTEJIeM Ha OCHOBE HMEIOLIUXCS MaTepHallbHO-TEXHUYECKHUX PECYpPCOB U
MECTHBIX TIPUPOJHBIX YCIOBUH.
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COJEPKAHUE OBYYEHUA
10 KUIIACC

Conmep:xaHue  IpOrpaMMmbl,  BBIIEICHHOE  KYPCUBOM, HE BXOAUT B  IPOBEPKY
rocyaapcTBeHHOM utorooi arrecranuu (I'MA).

Tema 1. Bnosnorus kak Hayka

CoBpemeHHas OuoOrusi — KOMIUIEKCHast Hayka. KpaTkasi ucropusi pa3BuTus OMOJIOTHH.
buonornueckne Hayku M u3zydaemble UMU MpooOsieMbl. DyHIaMeHTanbHBbIC, MPUKIATHBIE
MTOMCKOBBIE HAYYHbBIE UCCIICIOBAHUS B OMOJIOTHH.

3HayeHne OMONOrMUM B (OPMHPOBAHMK COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHUHBI
mupa. IIpodeccun, cBszanHbie ¢ Ouonorueil. 3HayeHHe OWONOTMM B MPAKTHUYECKOH
NESITeIbHOCTH 4YEJIOBeKa: MEIULMHE, CEJIbCKOM XO3SIICTBE, MPOMBILUIEHHOCTH, OXpaHe
MPUPOJIBL.

JdemMoHcTpanuu

[optpetsr: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, Y. I'apsei, I
Mengens, B. WU. Bepuanckuii, M. II. IlaBnos, M. M. Meunuxo, H. 1. Basunos, H. B.
Tumogees-Pecorckuit, [[xx. Yorcon, @. Kpuk, /1. K. benses.

Tabnuupsl u cxembl: «CBsi3p OMOJIOTUU C APYTUMHU Haykamuy, «Cuctema OHMOIOrHYecKUuxX
HayK».

Tema 2. ’KuBble cucTeMbl 1 HX H3YUYECHHUE

KuBble cuctembl Kak NpeaMeT u3ydeHus ouonoruu. CBONCTBA )KUBBIX CUCTEM: €IUHCTBO
XMMHMYECKOTO COCTaBa, AMCKPETHOCTb M LEJIOCTHOCTb, CJIOXHOCTb M YINOPSJAOYEHHOCTD
CTPYKTYpBl,  OTKpPBITOCTb, = CaMOOpraHM3alUsi, CaMOBOCIIPOU3BEACHHE, PA3APAKUMOCTD,
HU3MEHUYUBOCTb, POCT U Pa3BUTHE.

VYpoBHM OpraHu3alid JKHUBBIX CHCTEM: MOJICKYJISIDHBIM, KJIE€TOYHBIA, TKAHEBBIM,
OpraHU3MEHHBIH, MONYJISIUUOHHO-BUA0BOM, AOKOCHUCTEMHBIN (OMOreoIreHOTHYECKHIA ),
o6uocdepubiii. [Ipoueccel, npoucxoasdume B KUBBIX cucTeMax. OCHOBHBIE MPU3HAKHU KUBOTO.
XKuznp kak ¢opma cymecTBoBaHUS Marepud. Hayku, u3ydaroniye >KUBbIe CHCTEMBI HA Pa3HBIX
YPOBHSIX OpraHU3aluu.

N3yuenue xuBbpix cucreM. Meroasl Ouonormyeckod Hayku. HaOmroneHue, usmepeHue,
SKCIIEPUMEHT, CUCTeMaTu3alus, MeTraaHanu3. lloHsTHe O 3aBUCMMOM M HE3aBUCHUMOM
nepemenHol. [lmanupoBanne skcnepumeHnrta. [locraHoBka W mpoBepka rumnore3. HyieBas
runoresa. [TonsTue BIOOpKH U €€ JocToBepHOCTh. Pa3dpoc B Guonornueckux AaHHbIX. OleHKa
JIOCTOBEPHOCTH MOJYYEHHBIX pe3yabTaToB. [IpHunHbI UCKaXeHHs] Pe3yJbTaTOB IKCIEPHUMEHTA.
[loHsITHE CTATHCTUYECKOTO TECTA.

JdemoHcTpanuu

Tabmumpel u cxembl: «OCHOBHBIE TPU3HAKH JKU3HW», «BHONIOrHMYecKHe CHCTEMBD»,
«CBOICTBA )KMBOM MaTepun», «YPOBHU OPraHU3AIMHU KUBON NMPUPOAbD, «CTpOeHUE )KUBOTHOM
kietkny», «TkaHM  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJOBEYECKOr0  OpraHU3May,
«buoreonenosd», «buocdepar, «MeToabl H3yueHUs KUBOU TPUPOIBD.

Oo6opynoBanue: 1aboparopHOe 00OPYIOBAHUE JIJIS TIPOBEACHHS HAOIIOICHUN, N3MEPECHHUI,
JKCIIEPUMEHTOB.

I[IpakTnyeckas padora «licnonp3oBaHuE pa3IMYHBIX METOAOB MPU H3YUYEHUU KUBBIX
CUCTEM.

Tema 3. buoJiorusi KjieTku
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Knerka — cTpykTypHO-QyHKIMOHAIbHAS €AMHULA KUBOrO. VICTOpUS OTKPBITHS KIETKH.
Paborsr P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. llneiinen, P. Bupxos).
OCHOBHBIE MOJIOKEHUSI COBPEMEHHOW KJIETOYHOU TEOPHUH.

Metonbl MOJNEKYISIpHOW M KIETOYHOM OWONOTMU: MHKPOCKOMHS, Xpomarorpadus,
anekTpodope3, METOA  MEYEHbIX aTroOMOB, Au(QepeHnHnanbHOe LEeHTpUdyrupoBaHue,
KyJIbTUBUPOBAHUE KIIETOK. M3yueHue (ukcuposanHvlx Kiemox. DIEKTPOHHAS MUKPOCKOIHS.
Kongokanvnasa mukpockonus. Bumanvhoe (npudsicuznennoe) usyyenue Kiemox.

JdemMoHcTpanuu

[Toprpersr: P. I'yk, A. JleBenryk, T. llIsann, M. [lneiinen, P. Bupxos, K. M. bap.

Tabnuusl 1 cxembl: «CBETOBOM MHMKpPOCKOM», «DJIEKTPOHHBI MHKpocKom», «Mcropus
pa3BUTHS METOJJOB MUKPOCKOIIHI.

OO0opynoBaHue: CBETOBOW MHMKPOCKOI, MHUKpONpEnapaTbhl PacTUTENIbHBIX, KUBOTHBIX U
OaKkTepHUatbHbBIX KIETOK.

IpakTuyeckasi padora «/3ydeHne METOMOB KJIETOUHOW Ouosioruu (xpomartorpadus,
anektpodopes, mudpdepenuansHoe HeHTpudyruposanue, [TLP)».

Tema 4. XuMu4eckasi Opranu3anms KJIeTKu

XUMHUYECKUH COCTAB KJIETKH. Makpo-, MUKPO- M YJIbTPaMHKPO3JIEMEHTHI. Boia u €€ ponb
KaK pacTBOPUTENS, peareHTa, ydaCTHE€ B CTPYKTYPUPOBAaHUM KIETKH, TEIUIOPEryJIALUN.
MuHepanbpHble BellecTBa KJIETKU, UX OMojorudeckast pojb. Pojab KaTHOHOB M aHMOHOB B KIIETKE.

Opranndeckue BellecTBa KIETKH. buonorndeckue nonmuMepsl. benku. AMMUHOKHCIOTHBIN
cocraB 0enkoB. CTpykTypbl OenkoBoi Mosekyinbl. [lepBuunasi cTpykTypa Oeika, MmenTUAHAs
CBsi3b. BTopuuHas, TpeTWuHas, YeTBEpTHYHAs CTPYKTypbl. [lenarypaums. CBoiicTBa OenKoB.
Knaccudukanus 6enxoB. buonorndyeckue GpyHkiuu 6enkoB. [lpuonui.

VYrneBoapl. MoHOcaxapuabl, AuUcaxapuibl, OMUTOCaXxapHuabl M monucaxapuabl. OOmui
IUIaH CTPOEHUs M (U3NKO-XMMHMUYECKHE CBOMCTBa yrieBonoB. buonorndeckune ¢yHKuun
YIIIEBOJOB.

Jlunu el IMuapodunsHO-rUAPOGOOHBIE  CBOKMCTBA. Knaccudukanus — aunumos.
Tpurnunepuabl, Goconumusl, BOCKH, creponusl. bruonorndyeckne Gynkiuu aumuaos. Oomme
CBOMCTBa OMOJIOTMYECKUX MeMOpaH — TEKy4ecTb, CHOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJTYTIPOHUIIAEMOCTb.

Hyxnennosbie kucnorsl. JJHK n PHK. Crtpoenune HykiaenmHOBBIX KHCIOT. HykineoTumasl.
[Mpunnun kommementapHoctu. I[lpaBuno Yapradda. Crpykrypa JHK — nBoitnas cnmpaib.
Mecronaxoxaenue u ouonornuyeckue pynkuuu JHK. Buasr PHK. @ynkunu PHK B knetke.

Crpoenune monekynbsl AT®. Makposprudeckue cBsizu B Mosiekyie AT®. buonornueckue
¢byaknun  AT®. BoccTaHoBIeHHBIE MEPEHOCYMKH, UX GYHKIMH B  KJIeTke. [[pyeue
HYKIeo3uompugocghamol (HT®).CexkBeHupoBaHue JHK. Memoowi 2EHOMUKU,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykTrypHas Ouonorusi: OMOXuMHUYEcKHMe M OMO(HU3UUECKUe HCCIEIOBAaHUS COCTaBa U
MIPOCTPAHCTBEHHOM CTPYKTYypbl Ouomonexkyl. Mooeruposanue cmpykmypol u  @yHKyui
buomonexyn u ux komniekcos. Komnvromepnwiii ouzaiin u opeanuyeckuii cunmes OGUOMONEKYN U
UX HenpupoOHbIX AHATI0208.

JdemoncTpanuu

[Toptpetsr: JI. [Tonmunr, . Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun, ®. Crurep, C.
[Ipy3unep.

Huarpammsl:  «Pacnpenenenne XMMHYECKHMX DJIEMEHTOB B HEKHUBOM  IIPUPOICY,
«PacripeieneHne XUMHUYECKUX 3JIEMEHTOB B )KMBOM ITPUPOIEN.
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Tabmuusl u cxemsbl: «llepuoguueckast TabiauIa XUMHUYECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBl BOJBI», «BemectBa B cocraBe OpraHu3mMoB», «CTpOCHHE MOJEKYNBl OelKay,
«CTpYyKTYphl OEIKOBON MOJEKYbl», «CTpOoeHHE MOJIKYJ YyriaeBoAoB», «CTpPOCHHE MOJICKYI
aMnuaoBy, «HykinenHoBble KUCIOTEDY, «CTpoeHne MoneKyiasl ATD».

O6opynoBaHue: XMMHYECKas Mocyaa U 000pyJ0BaHHE.

JlaGopaTopnasi pabora «O0HapyxeHHE OEITKOB C ITOMOIIBI0 KAYeCTBEHHBIX PEAKITHIN.

Jla6opaTopnasi pabora «/ccnenoBaHue HYKIEMHOBBIX KHCIIOT, BBIACIECHHBIX U3 KJIETOK
Pa3IMYHBIX OPTaHU3MOB).

Tema 5. Ctpoenne u GyHKIMH KICTKH

Tumbl KIeTOK: dyKapHoTHUYeCKass W Tpokapuotruieckas. CTpyKTypHO-(YHKIIHOHATHHBIE
00pa30oBaHMs KICTKH.

CtpoeHne TpOKapuOTHUYECKOW KieTkh. KierouyHnas cTeHka OakTepwii W apxeil.
OcobeHHOCTH CTpOeHUs reTepoTpodHON U aBTOTPOGHON MPOKAPUOTHUECKUX KIIETOK. MecTo u
POJIb IPOKAPHOT B OMOIIEHO3aX.

Crpoenue u (pyHKIMOHMPOBAHUE dYKapUOTHUYeCKOW KieTkH. [Inmazmarndeckas MmemOpaHa
(mnasmanemma). CTpykTypa I1a3MaTHueckod MemOpaHbl. TpaHCOpPT BeIIECTB uepes
IUTa3MaTHYECKyI0 MeMOpaHy: maccuBHBIN (muddy3us, oOneruéHHas muddysus), aKTHBHBIN
(mepBUYHBINM ¥ BTOPUYHBIA aKTHBHBIA TpaHcnopT). [lomymponunaemocts MemOpanbl. PaGora
HaTPUN-KaJTMEBOTr0 Hacoca. JHIOIMUTO3: MUHOIMTO3, (parouuTos. Dk3ouuto3. Kinerounas crenka.
CrtpykTypa u (YHKIIUU KIETOYHON CTEHKH PaCTeHHl, TprOOB.

Hurommazma. I{uto3zons. [lutockener. JIBukeHwe nuTomiazMbl. OpraHouibl KIETKH.
OnromMeMOpaHHBIE OPTaHOUABI KIeTKH: dHAomIa3Marndeckas cetb (JIIC), anmapar 'onbmkw,
JU30COMBI, UX cTpoeHHe U GYyHKIUU. B3auMocBs3b OAHOMEMOpPAaHHBIX OPraHOUAOB KIIETKU.
Crpoenue rpaHynsipHOro petukyiyma. Mexanusm nanpasnenus oeirkoé ¢ IIIC. Cuntes
pacTBopuMBIX  OenkoB. CuHTE3  KIETOYHBIX  MeMOpaH. [mamkwii  (arpaHyssipHBIN)
sHOIIa3MaTudeckuii petukyayM. CekperopHas (yHkius annapata L'ombmxu. Moougukayus
benxos ¢ annapame I onvoxcu. Copmuposka benkog 6 annapame I o1v0sicu. TpancnopT BEIIECTB
B KJIeTKe. Bakyonu pactutenbHbIX KieTOK. Kinerounslit cok. Typrop.

[TonyaBTOHOMHBIE OpPTaHOWIBl KIETKU: MHUTOXOHAPWUHU, TUIACTUABL [Ipoucxodicoernue
mumoxonoputl u naacmud. Cumouocenes (K.C. Mepesxckosckuii, JI. Mapeynuc). Ctpoenue u
GYHKIMM  MHUTOXOHApUW © mactul. llepBuuHbIe, BTOpUYHBIE U CIOXHBIE IUIACTUIBI
(OTOCHUHTE3UPYIOUIMX DYKApUOT. XJIOPOIIACTBI, XPOMOIUIACTHI, JIEHKOIUIACThl  BBICIIUX

pacTeHui.
HememOpannbie opranouabl kietkun CTpoeHHe W (YHKIIMU HEMEMOPaHHBIX OPTaHOH]IOB
KIICTKHU. PuGocompr. Ipomesicymounvie Quramenmol. MukpodunameHTHI.

Axmunogvliemukpogpuramenmol. MBblllIEUHbIE KICTKU. AKMUHOBblEe KOMNOHEHMbl HeMblUEUHbLX
kremox. Mukporpy6ouku. Knerounsiii nuentp. CTpoeHHe U JBUKEHHE KI'YTUKOB U PECHUYEK.
Mukpotpy6ouku nuTorasmsl. Llentpuons. berku, accoyuupoganuvie ¢ MUKpoguiameHmamu u
Mmukpompyboukamu. Momopmwie benxu.

SAnpo. OGonouka siapa, XpOMaTHH, KapuoIIa3Ma, SAPBIIIKH, UX CTPOEHHE U (DYHKIMH.
SAnepubiit 6enkoBbIi MaTpukc. [IpocTpaHCTBEHHOE pacHONOXKEHHE XPOMOCOM B HMHTEp(azHOM
aape. dyxpomamun u 2emepoxpomamut. benku XpomaTHMHa — THCTOHBI. J[unamuxa s0epHou
06010uKU 8 Mumo3se. HoepHulii mpancnopm.

Knerounsle  BxitoueHus.  CpaBHMTENbHAs  XapaKTEpPUCTUKA  KIETOK  JYKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JdemMoHcTpanuu
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[Toptpetsi: K.C. MepexkoBckuii, JI. Maprymnuc.

Tabmuuer u cxembl: «CTpoeHHE JYKapUOTHUECKOW KIETKH», «CTpoeHHe >KUBOTHOM
KJIeTKn», «CTpoeHre pacTUTENIbHON KIETKN», «CTpOeHuEe MUTOXOHAPHUNY, «SAapo», «CTpoeHue
MIPOKAPUOTUYECKOUN KIIETKI.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIpEnapaTbl PacTUTEIbHBIX, >KHUBOTHBIX
KJIETOK, MUKpOIIpenaparbl 0akTepHalbHbIX KIETOK.

Jla6opaTopnasi pabora «/3ydyeHue CTpOSHHS KIETOK Pa3IMYHBIX OPraHU3MOB.

IIpakTyeckas padora «3yueHue cBONWCTB KJIETOUHOU MEMOpPaHBI».

JlaGopatophas paGora «/ccnenoBanue Iia3Moin3a U JEMIa3MoiIM3a B PaCTUTENbHbIX
KIIETKaxX».

IIpakTnyeckas padora «/3ydeHne ABMKEHHS LIUTOIUIA3MbI B PACTUTEIBHBIX KIETKAX).

Tema 6. O0MeH BeliecTB U NMpeBpalleHue JHEPruM B KJIeTKe

AccuMWISIIAA ¥ IUCCUMMIISILIMSL — JBE CTOPOHBI MeTabonu3Mma. Tumbl oOMeHa BEIeCTB:
aBTOTpo(HBIH W  TeTepoTpodHBIA. VYdyacTHe Kuciaopoga B  OOMEHHBIX TIpOIlEeCCax.
DOHepreruyeckoe oOecrieyeHne KIeTKu: mpeBpameHne ATD B 0OMEHHBIX Mpoleccax.
DepMeHTATUBHBIA XapakTep peakiui KIeTOYHOro Meradosnu3ma. DepMeHTHI, UX CTPOCHUE,
cBoiicTBa M MexaHu3M neictBus. KodepmeHntsl. OTnuums (GepMEHTOB OT HEOPTaHUYECKHX
Karajau3aTopoB.  benKu-akTUBaTOppl U OEIKU-UHTHOUTOpPBI.  3aBUCHMOCTH  CKOPOCTH
(epMEHTAaTUBHBIX PEAKIMI OT pa3IU4HbIX (DAKTOPOB.

[lepBUuHBIl CHHTE3 OpPraHMYECKMX BEIIECTB B KieTke. DOTOCUHTE3. AHOKCuUcenHbll U
oxcuzenHvlll pomocunmes y baxmepuu. Ceemocoduparowue nueMenmsl U NUSMEHMbl
peakyuonHozo yenmpa. Ponb xyoporuiactoB B mporecce (orocunre3a. CBeToBast U TEMHOBas
dazel. @omoovixanue, Cz., Cs. u CAM-munvr pomocunmesa. IIpogyKTUBHOCTh (OTOCHHTE3A.
BnusiHue pa3nuuHbIX (GaKkTOpOB Ha CKOPOCTh (hOTOCHHTE3a. 3HaueHUe (POTOCHHTE3A.

XemocuHTe3.  Pa3zHooOpasue  OpraHW3MOB-XEMOCHHTETHMKOB:  HUTPUPHUIMPYIOIIHE
OakTepuu, jxene300aKTeprn, cepodaKkTepuH, BOAOPOAHbIE OAKTepHH. 3HAYEHNUE XEMOCHHTE3A.

Ana’pobOHbie opraHu3Mbl. Busl Opoxenus. [IpogykTsl OpoKeHHs] U UX HCIIONb30BaHHE
YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKThI OMOTEXHOJOTMH M BO30yIWUTENTH
6onesHel.

AdpoOHBIE OpraHu3Mbl. DTambl YHEPreTUYecKoro obmeHa. [loaroroBUTENBHBIN STall.
I'mukonu3 — 6eCKUCIOPOAHOE PACLICTIIICHUE TIIHOKO3BI.

buonornyeckoe OKHCIEHHE, WM KJIETOYHOE JbpIXaHue. Poiib MUTOXOHIpHI B mpoueccax
ouonoruueckoro okucieHus. Lukmuueckue peakiuu. OxuciaurenbHoe (ochopunrpoBanue.
Onepeuss membpannozo epaouenma npomornos. Cunmes ATD: paboma npomonnou ATD-
cunma3zvl.  llpeumymecTBa a’poOHOro MyTH OOMEHa BEIIECTB Iepell  aHa’POOHBIM.
D¢ hEeKTUBHOCTh YHEPTETHIECKOT0 OOMEHa.

JdemMoHcTpanuu

IMoptpersr: k. [Ipuctin, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Ourensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuuel u cxembl: «DoToCcHHTE3», «DHEpreTudeckuid ooMeH», «buocuHTe3 Oenkay,
«Ctpoenue pepmeHTay, «XeMOCHHTE3Y.

Ob6opynoBaHue: CBETOBOM MUKPOCKOI, 000PYAOBaHHUE JUIsS IPUTOTOBJICHUS TIOCTOSIHHBIX U
BPEMEHHBIX MUKPOMPENapaToB.

JlaGopaTtopnas pabora «l/3yueHue KaTaJUTUYECKONW AaKTHUBHOCTH (epMeHTOB (Ha
MIpUMepe aMHJIa3bl UM KaTanasbl)y.
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JladopaTtopnasi pabGora «l3ydyeHue (¢epMEHTATUBHOTO pacCUICIICHUS TEPOKCHA
BOZIOPOJA B PACTUTEIbHBIX U KUBOTHBIX KJIETKAX).

JlabopaTopnasi padora «CpaBHeHHUE TIPOIECCOB (DOTOCHHTE3a M XEMOCHUHTE3a.

JlaGopaTopnasi pa6ota «CpaBHEHHUE MPOIIECCOB OPOXKEHUS U IBIXAHUSD.

Tema 7. HacieacrBennasi uH(popManus U peajn3amus eé B KJIeTke

Peakuuu marpuuHoro cuHtesa. I[IpyHIMI KOMIJIEMEHTApPHOCTH B PEAKLUSAX MATPUUHOIO
cuHTe3a. Peanusanus HacnenctBeHHOM wuH(opmanuu. ['eHeTHYecKuid KOA, €ro CBOKCTBa.
Tpanckpunuus — matpuusblii cuHTe3 PHK. IIpuHIUMIBI TpaHCKpUNIMKM: KOMIUIEMEHTAPHOCT,
aHTUNAPAJUIEIBHOCTh, ACUMMETPUYHOCTb. Cospeganue mampuunvix PHK 6 sykapuomuueckoii
xknemxe. Hexooupyrowue PHK.

Tpancnsanus u e€ stanel. Yuactue tpaHcnopTHeix PHK B O6uocunrtese Oenka. YcinoBus
OounocuHTe3a 6enka. KonupoBanne aMuHOKUCTOT. Pois prbocom B OnocuHTe3e Oemnka.

Coepemennvie npedcmasnenus o cmpoenuu 2enog. OpraHuzanus reHoma y npoKapuoT U
JyKapuoT. Perymsmus akTUBHOCTH TeHOB y mpokapuor. ['mmore3a omepona (P. XKakxob, XK.
Mano). Monekynapuvle mexaHusmvl 3Kcnpeccuu 2eHog y asykapuom. Ponv xpomamuma 6
peayaayuu pabomsi 2enog. Perynsiys 0OMEeHHBIX MpolieccoB B kieTke. KieTounslil romeocTas.

Bupycsl — HekneTounble (pOpMBI JKU3HU U 0O0MUTaTHBIe mapa3uThl. CTpOeHHE MPOCTHIX U
CIIOKHBIX BHPYCOB, PETPOBUPYCOB, OakrepuodaroB. Kuzuennwviu yuxn J[HK-coodepoicauyux
supycos, PHK-cooepacawux supycos, bakmepuogazos. Obpammuas mpanckpunyus, pegepmasd,
unmezpasa.

BupycHpie 3aboneBaHusi dYeloBeKa, JKMBOTHBIX, pactenuit. CIINJ, COVID-19,
COLMAJIbHBIC U MEAULIMHCKUE TPOOTIEMBI.

Buoungopmamura: unmeepayus u ananuz donvuux maccusos («bigdatay) cmpyxmypnuix
buonocuueckux oaunvix. Hanomexmonoeuu 6 oOuonocuu u meouyune. Ilpoepammupyemvie
@ynxyuu 6enxos. Cnocobwvl 00CmMasKu 1eKapcms.

JdemMoHcTpanuu

[Toptpetsi: H. K. Konbiios, /1. 1. UBaHOBCKUHA.

Tabmuubpr u  cxembl: «buocuHTe3 Oenka», «['eHernmueckuit kKom», «Bupycsi»,
«bakTepuodarmy.

I[IpakTnyeckas padora «Co3gaHue MOAEIN BUPYCay.

Tema 8. ’Ku3zHeHHBLIH MUKJ KJIETKH

Knerounsrii nmkn, ero mepuoabl W perymsinus. HMutepdaza m muto3. OcobeHHOCTH
MPOIECCOB, MpoTekaromux B uHTepdase. [loaroroBka kieTku K aeneHuro. [IpecuHTeTruecKkuit
(MOCTMUTOTHYECKUM), CHUHTETHYECKHH W TOCTCUHTETHYCCKUN (NMPEMUTOTHYECKUI) TEePUOJIBI
uHTEep(a3bl.

Marpuunbiii  cunte3 JHK —  pennukanus. [lpunmuner  perummkauuu — JIHK:
KOMIUIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBI  CHHTE3, AaHTUMNApPAJUIENbHOCTb. MeXaHu3m
perumkauuu  JIHK.  Xpomocombl. Ctpoenune xpomocom. Temomepsl U Termomepasa.
XPOMOCOMHBIN HAa0Op KIETKH — KapUOTHUIl. JIMIJIOUIHBIA U TarIougHbIA HAOOPHI XPOMOCOM.
I'omonornunsie Xxpomocomsl. [1010BbIE XPOMOCOMBI.

Jenenue kietkn — muto3. Craguy MUTO3a M MPOUCXOSIIME B HUX Iporecchl. Tumbl
muto3a. Kapnokunes n nutokuses. buojgornueckoe 3HadeHHE MUTO3a.

Perynsmuss MuToTnyeckoro mukiaa kieTku. IIporpammupyemasi kinerouyHas rubenp —
aromnTo3.
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Krnerounoe siapo, xpomocoMmsl, GyHKIIMOHATIbHAsI TeHOMUKA. Mexanuzmbl nponughepayuu,
oughghepenyuposku, cmapenus u eudenu kiemox. «L{ugpposas xiemka» — buoungopmamuvecxkue
Mooenu QyHKYUOHUPOBAHUSL KIeMKU.

JdemMoHcTpanuu

Tabnumpl u cxembl: «KU3HEHHBIH LUK KIETKH», «Muto3y», «CTpoeHHE XPOMOCOMY,
«Pennukanus JTHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKpoIpenaparbl: «MHUTO3 B KJIETKax KOpelka
JTyKay.

JlabopaTopHasi padora «/3yuyeHrne XpoOMOCOM Ha TOTOBBIX MUKPOMpPENapaTaxy.

JlabopaTopnas paGora «HalGmronenne MuTo3a B KJI€TKaX KOHYMKA KOpEHIKa Jyka (Ha
FOTOBBIX MUKpOIIpEnaparax)y.

Tema 9. Ctpoenue u GyHKIMM OPraHU3MOB

Bbuonornueckoe  pasHooOpazue  opraHu3moB.  OIHOKJIETOYHBIE, KOJIOHHAIILHEIC,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

OCcoOEHHOCTU CTPOCHUS U KU3ZHEAESITEIIbHOCTH OJHOKIETOYHBIX OpraHu3MoB. bakrepuu,
apxeM, OJHOKJIETOYHbIE TPUObI, OHOKJIETOYHBIE BOJIOPOCIH, APpyrue npotuctel. KonoHuansHble
OpraHU3MBbl.

B3anMocBsI3b yacTeil MHOTOKJIETOYHOTO OpraHu3Ma. TkaHu, OpraHbl 1 CUCTEMBbI OPraHOB.
Opranusm Kak enuHoe 1enoe. I'omeocras.

Tkanu pacteHuii. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHas, MOKPOBHA,
MPOBOJIAIIASL, OCHOBHAs, MexaHudeckas. OCOOCHHOCTH CTpOeHUs, (PYHKIMI W pacmoioKeHUs
TKAHEW B OpraHax pacTCHUM.

TkaHM JKMBOTHBIX W  4YeloBeKa. THIbl JKUBOTHBIX TKaHEH: HJHUTENIHAIIbHAS,
COCMHUTENbHAS, MbIIeyHas, HepBHas. OCOOCHHOCTH CTpOeHUS, (DYHKIUH M PaCIIONOKCHHUS
TKAaHEW B OpraHax *KMBOTHBIX U YEJIOBEKa.

Opranbl. BereratuBHbie U reHEpaTUBHBIE OpraHbl pacTeHuil. Opraibl U CUCTEMBI OPTaHOB
YKUBOTHBIX U 4esioBeKa. DyHKIIMU OPTaHOB M CUCTEM OPraHOB.

Omopa Tenma opranusmoB. Kapkac pacrenmit. CkeneTrbl  OAHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapyKHbI1 1 BHYyTpeHHUH ckeneT. CTpoeHHe U TUIbI COeAMHEHUS
KOCTEH.

JIBuxkeHne OpraHu3moB. JIBMKEHHE OJHOKIIETOYHBIX OpraHU3MOB: aMEOOUTHOE,
KI'YyTUKOBOE, PECHUYHOE. JIBM)KEHHE MHOIOKJIETOYHBIX PACTEHUI: TPONU3MblI W HACTHH.
JIBUKeHe MHOTOKJIETOYHBIX )KUBOTHBIX U YeNIOBEKa: MbllieuHas cucteMa. Pedekc. CkeneTHbie
MBIIIIIBI ¥ UX padoTa.

[Muranue opranusmos. Ilornomenre BobI, YTIAEKUCIOrO ra3a ¥ MUHEPAIbHBIX BEIIECTB
pactenussMu. [luTtaHue >KMBOTHBIX. BHYTPUIIONIOCTHOE M BHYTPUKIETOYHOE IHILEBApEHHUE.
[utanue MO3BOHOYHBIX KXUBOTHBIX. OTAENBI MUIEBAPUTEIHLHOTO TpakTa. [lumieBapuTenbHbIC
xenessl. [InieBapuTenpHas cucTeMa 4enoBeKa.

Hpixanue opranu3mMoB. Jlpixanue pactenuid. [[pixanue ;kuBoTHbIX. Juddys3us razos yepes
MOBEPXHOCTh KIeTKU. KokHoe npixanue. J[prxatenbHas MOBEpXHOCTh. JKabepHoe u NErodyHoe
npixanue. J[pIxaHue TO3BOHOUYHBIX J>KMBOTHBIX W YEJIOBEKA. ODBOIIOIHUOHHOE YCIOKHEHUE
CTpPOEHHUs JETKUX I[M03BOHOYHBIX JKMBOTHBIX. JlpIXaTenpHasi cucTeMa uenoBeka. MexaHu3m
BEHTUJISIIIUM JIETKUX y NTUI] U MIIEKONUTaIOIuX. Perynsauus apixanus. JpixareabHble 00bEMBI.

TpaHcnopT BelECTB y OpraHu3MoB. TpaHCHOPTHBIE CUCTEMBI pacTeHHi. Tpancnopr
BEIIECTB Yy JKUBOTHbIX. KpoBeHocHas cuctema u €€ opranbl. KpoBeHocHas cucrema
MO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepjle, KPOBEHOCHBIE cOCyAbl U KpoBb. Kpyru
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KpoBoOOparieHus. OBOJIOLMOHHBIE  YCIOKHEHHSI  CTPOCHHMSI  KPOBEHOCHOW  CHCTEMBI
MO3BOHOYHBIX )KHBOTHBIX. PaboTa cepaua u e€ perynsusi.

Beinenenne y opranusmoB. Beigenenwe y pacrteHuil. BblaeneHwe 'y  KUBOTHBIX.
CoxparutensHble Bakyosnd. Opransl BeigeneHus. @PuibTpanus, Ccekpenuss u  oOpaTHOE
BCAChIBAHHME KaK MEXaHU3MbI pabOThl OpraHoB BbiaeNneHus. CBSA3b MOJOCTH Tella ¢ KPOBEHOCHOM
U BBIJCIUTENBHON cUCTEMaMM. BblieseHre y MO3BOHOUHBIX JKMBOTHBIX M yesoBeka. [loukw.
Crpoenue u pyHkmoHupoBanue HegpoHna. OOpa3oBaHUE MOUH Y UEIOBEKA.

3ammTa y OpraHW3MOB. 3alllUTa y OJHOKIETOYHBIX OpraHu3MoB. Cropsl OakTepuil u
LUCTBI IPOCTEUIINX. 3aIIUTa y MHOIOKJIETOUHBIX pacTeHuil. Kyrukyna. Cpeacrsa nacCUBHOM U
XUMHYECKOH 3aIUThl. DUTOHIUIBI.

3amuTa y MHOIMOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI M UX MpOU3BOAHBIE. 3alllUTa OpraHu3Ma
or Oomne3Heil. MMMmyHHas cucremMa denoBeka. KIETOYHBIM M TyMOpPaJbHBIA WMMYHUTET.
Bpoxnaéuuplii u  npHOOpPETEHHBIM  crienupUUecKuil UMMYHHUTET. Teopus KIOHAJIbHO-
cenektuBHOro ummynuteta (I1. Dpmux, ®@. M. bepuer, C. ToneraBa). BocnanutenbHble OTBETHI
opranu3moB. Poib BpOXKJIEHHOT0 IMMYHHUTETA B PAa3BUTHH CUCTEMHBIX 3a00JI€BaHUH.

PazgpaxxuMocTs ©  perymauMs y OpraHu3moB. Pa3iapaxuMocTb y  OJHOKIETOYHBIX
opranu3moB. Takcucel. PazgpaxxumocTs m perymsnusa y pacreHuil. PocTroBbie BemecTBa M UX
3HaYEHHUE.

HepBhnas cucrema u pednexropHas perynsuus y >KUBOTHBIX. HepBHas cucrema u eé
OTJENbl. DBOJIOLUOHHOE YCIO)KHEHHE CTPOCHHS HEPBHOM CUCTEMBI Yy JKUBOTHBIX. OTHENbI
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX JKUBOTHBIX. Peduiekc u peduiekropHast nyra. besycinoBHble u
YCIIOBHBIE PE(IIEKCHI.

['ymopanibHast peryisiuuss M SHIOKPMHHAs CHUCTEMa JXUBOTHBIX W yenoBeka. JKenesbl
SHJOKPUHHOM CHCTEMBI M MX TOpPMOHBIL. JlelicTBHE T'OPMOHOB. B3auMMOCBS3b HEPBHOU U
SHJIOKpUHHOHU cucTeM. [ unoranamo-runoduszapHas cuctTema.

JdemMoHcTpanuu

IToptper: U. I1. 11aBnos.

Tabmuupr 1 cxembl: «OIHOKJIETOYHBIE BOIOPOCTU», «MHOTOKIECTOUYHBIE BOAOPOCIN,
«bakrepun», «lIpocreiimme», «Opranbl LBETKOBBIX pacTeHMiD», «CHUCTEMBI OpraHoOB
MIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHHe HaceKoMbIX», «TKaHu pacTeHHil»,
«KopueBbie cucrembl», «Ctpoenue crebnsa», «CTpoeHHE JHMCTOBOM IIACTUHKWY», «TkaHu
KUBOTHBIX», «Ckener 4denoBekay, «llumeBapurenpHas cucremay», «KpoBeHOCHas cucreMay,
«/IpixatenpHas  cucrema», «HepBHas cucrema», «Koxka», «MplieyHas cucreMay,
«BpiienurenbHas cucreMa», «QHIOKpPUHHAs cucrema», «CTpoeHue MbIub, «MMMyHUTETY,
«KumeynomnonoctHsle», «CxeMa NUTaHUs pacTeHU», «KpoBEHOCHbIE CUCTEMBI MO3BOHOYHBIX
XKUBOTHBIX», «CTpoeHue ruapel», «CTpoeHue IaHapun», «BHyTpeHHee CTpOeHUE H0XKAEBOrO
yepBsi», «HepBHas cucrema pwiO», «HepBHas cucrema nsarymkm», «HepBHas cucrema
npecMpikaromuxcsa», «HepBHasg cucrtema nTuny», «HepBHas cuctema MIIEKONMUTAIOUIUX,
«HepBHas cucrema yenoBekay», «Pediaexcy.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIIPENaparhl OAHOKIETOYHBIX OpPraHHU3MOB,
MUKpOIIpenaparhl TKaHEeHW, paKOBUHBI MOJUTIOCKOB, KOJUIEKIIMM HACEKOMBbIX, UITIOKOXKUX, KUBbIE
9K3EMIUIAPHl KOMHATHBIX PacTEeHUi, repOapuy pacTeHUI pa3HbIX OTAEIOB, BIAXKHBIE MperapaThl
KUBOTHBIX, CKEJIEThl TTO3BOHOYHBIX, KOJUIEKIIUN OECIIO3BOHOYHBIX )KUBOTHBIX, CKEJIET YelIOBEKa,
o0opyaoBaHUE s JIEMOHCTPAllMM TIOYBEHHOTO ¥ BO3AYIIHOTO NUTAaHUS PACTECHUH,
paciierieHusi Kpaxmaia W OenkoB 1oj JeficTBUEeM (QepMeHTOB, 00OpyAOBaHHUE st
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JEMOHCTPALUU OIBITOB 110 U3MEPEHUIO KU3HEHHOW EMKOCTH JIETKUX, MEXAHU3Ma JbIXATEIbHBIX
JBUKEHHM, MOJIEJIM FOJIOBHOI'O MO3T'a Pa3IMYHbIX KUBOTHBIX.

JlaGopatopnas padora «/3yueHre TKaHEel pacTCHUIN».

JlabopaTopHas padora «/3yueHne TKaHel )KUBOTHBIX).

JlaGopatopnas padora «/3yueHre OpraHoB IIBETKOBOI'O PACTCHUS.

Tema 10. Pa3MHoOkeHHMe M pa3BUTHE OPTaHN3MOB

@DopMbl pa3MHOXKEHHS OpPraHU3MOB: Oecronoe (BKIoYasi BereTaTUBHOE) U Mo10Boe. Bubl
0ecroJIoro pa3MHOKEHHS: TOYKOBAHKE, CIIOPYIIALUS, (parMEeHTAIHs, KIOHUPOBaHHE.

[TonoBoe pasmHOxeHue. IlomoBele kileTkH, uiau ramersl. Meho3. Cragum Melo3a.
[ToBenenne xpomocoMm B Merose. Kpoccunrosep. bruonorndeckuii CMpICI MeH03a U IOJIOBOTO
npouecca. Melo3 1 ero MecTo B )KU3HEHHOM LIUKJIE OPTaHU3MOB.

[Ipen3zaponpiieBoe  pa3zButue. [‘ameroreHe3 y JKMBOTHBIX. [lonoBbie — KeJe3bl.
OO6pa3oBanue M pa3BUTHE MOJOBHIX KIeTOK. CrmepmaroreHe3 u ooreHe3. CTpoeHHE MOJIOBBIX
KIIETOK.

OmtonoTBOpeHue M AMOPHOHANBHOE Pa3BUTHE JKUBOTHBIX. CIOCOOBI OIJIOOTBOPEHHMS:
HapyxHoe, BHyTpeHHee. [lapreHorenes.

WNHauBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOreHe3). DMOPHOIOrus — HayKa O Pa3BUTUU
OpranusmoB. Mopgozenes — o0Ha u3 enasnvlx npobrem smopuonocuu. Konyenyus mopgozenos
u modenu mopghozeneza. Ctaguu sMOpUOreHe3a )KMBOTHBIX (Ha mpuMepe JIArymku). Jpodienue.
Tunel npoOnenus. [emepmunupogsannoe u neoepmunupogannoe opobnenue. bracmyna, munvl
onacmyn. OcoOEHHOCTH APOOIEHUS MIIEKONMUTAIONUIUX. 3apOAbIIIeBbIe JUCTKU (TracTpyssius).
3akylaka OpraHoB M TKaHEH W3 3apoJblIIEBbIX JIUCTKOB. B3aumHOe BiMsHME yacTel
pPa3BUBAOIIECTOCS  3apojpllia (IMOpHOHAIBHAS WHAYKIHSA). 3akiafka IUIaHa CTPOSHUS
JKUBOTHOTO Kak pe3ylbTal MEPAPXUYECKUX B3aUMOACHUCTBHM TIe€HOB. Biusgnue Ha
SMOPHOHATILHOE PAa3BUTHE PA3IMUHBIX (DAKTOPOB OKPYKAIOLIEH Cpe/bl.

Poct u pasButne xuBOTHBIX. IlocTamMOpuonanbHbl mepuoxa. llpsmoe u HempsiMoe
pasButue. Pa3Butne ¢ meramopdo3oM y O€CHO3BOHOYHBIX M IO3BOHOUHBIX HKMBOTHBIX.
buonornueckoe 3HaueHUE MPSAMOro U HEMPSIMOrO Pa3BUTHUSA, UX PACHpPOCTPAHEHHE B MPUPO/IE.
Tunsl pocra XUBOTHBIX. DakTOpBl PETYIALHMH POCTa JKUBOTHBIX M uenoBeka. Craguu
MIOCTAIMOPUOHAJIBHOTO Pa3BUTHUS y XUBOTHBIX M ueloBeKka. llepnonibl OHTOreHesa 4YelloBeKa.
Crapenue 1 cMepTh Kak OMOJIOrMUECKHE MTPOLECCHI.

Pasmuoxxenne u pasButue pacteHuid. ['amerodputr u cmopodput. Meito3 B KU3HEHHOM
nukie pacreHuil. OOpaszoBaHue cmop B Imporecce Meilo3a. [ameroreHe3 y pacTeHUil.
OmiogoTBOpeHUE W Pa3BUTHE PACTUTEIBHBIX OpPraHu3MoB. JIBOMHOE OMIOJIOTBOPEHHE Y
LIBETKOBBIX pacTeHuil. O0pa3zoBaHue U Pa3BUTUE CEMEHH.

MexaHu3MBbI PEeryJsiuy OHTOTE€HE3a Y PACTCHUM U KUBOTHBIX.

JdemMoHcTpanuu

[Toprpersr: C. I'. HaBamun, X. [lInemas.

Tabnmuupbl 1 cxembl: «BereraruBHoe pazMHOkeHUE», « THIIBI 0ECrosoro pa3MHOXKEHUS,
«Pa3mHOXEHHE XJIAaMUIOMOHaAb», «Pa3MHOXEHHE IBIUIEHBD», «Pa3MHOXEHHE THIAPBI»,
«Meito3», «Xpomocombl», «['amerorenes», «CTpoeHue SUNEKICTKH W CIEePMaTO30HIay,
«OcHOBHBIE cTanuu oOHToreHesa», «lIpsamoe u Hempsimoe pasBuTHE», «Pa3zBuUTHE MalcKOro
Kyka», «PazButue capanum», «Pa3BUTHE JATYIIKWY, «/BOMHOE OMIOJOTBOPEHUE Y IIBETKOBBIX
pacteHuit», «CTpoeHHE CEeMSH OJHOAOJBHBIX M JIBYAOJIbHBIX pacTeHUil», «KU3HEHHBINH LHKII
MOpPCKOM  KanmycTbD», <OKM3HEHHBIH 1UKI MXa», <OKW3HEHHBII IUMKI [AnoOpOTHUKAY,
«OKM3HEHHBIN LIUKI COCHBI.
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OOGopynoBaHue: CBETOBOH MUKPOCKOII, MUKPOMPEIapaThl AUIEKIETOK U CIIEpMaTO30H 0B,
Mozeinb «{UKIT pa3BUTHS JISTYIIKN.

JlaGopatopnass paGora «l3yuyeHue CTpPOEHUS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax».

IIpakTnyeckas padora «BpIsiBI€HHME NMPU3HAKOB CXOJCTBA 3apOABINIEH MO3BOHOYHBIX
YKUBOTHBIX».

JlabopaTopHasi padora «CTpoeHuEe OpraHOB Pa3MHOKEHHSI BBICILIUX PACTCHUII.

Tema 11. I'eHeTHKa — HAyKa 0 HACJIEICTBEHHOCTH M N3MEHYHMBOCTH OPraHU3MOB

Hctopus craHOBNIEHHMs U pa3BUTHS T'eHETUKM Kak Hayku. PaGotel I'. Mennens, I'. ge
@®pusa, T. Moprana. Ponp oTedecTBEHHBIX Y4YE€HBIX B pa3BuTuu reHetuku. PabGorsr H. K.
Konsuosa, H. U. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko, }0. A. ®ununyenko, H. B.
Tumodeena-PecoBckoro.

OCHOBHBIE TEHETUYECKUE TIOHATUS U CUMBOJIBI. | OMOJIOrMYHBIE XPOMOCOMBI, AJIJIEJIbHBIE
TEHbl, aJbTEPHATUBHBIC IPU3HAKU, JOMUHAHTHBIA W PELECCUBHBIM IPU3HAK, TOMO3MUIOTA,
reTepo3uroTa, 4YucTas JUHHS, THOpHIbL, TeHoTHr, (eHoTun. OCHOBHBIE METOABI T'€HETHKH:
TUOPUAOIOrMUECKUH, IIUTOIOTHUECKUN, MOJIEKYJIIPHO-TEHETHYECKUH.

JdemMoHcTpanuu

[Toptpetsi: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsiios, H. Y. Basunos, A. H.
benozepckuii, I'. JI. Kaprieuenko, 0. A. ®unmunuenxo, H. B. Tumodees-PecoBckuii.

Tabnuips! U cxeMbl: «MeTOobl TeHETUKIY, «CXEMBI CKpEIIBAHUS.

JladopaTopHnasi padora «/[pozoduia kak 00bEKT FTeHETUUECKUX HUCCIICTOBAHUI.

Tema 12. 3aKkoHOMEpPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpenuBanue. [lepBplii 3akoH MeHaens — 3aKOH €AUHOO0Opa3us
ruOpuoB mepBoro nokoneHus. IlpaBuno nomuHupoBaHus. Bropoil 3akon MeHpens — 3akoH
pacierienust npusHakoB. LluTonorudeckre 0oCHOBBI MOHOTHOPUIHOTO cKpeuuBanus. ['unoresa
YUCTOTBI TAMET.

AHaJ'II/I?»I/IpyTOH_Iee CKPCIIMBAHHC. HpOMe)KYTO‘lHHﬁ XapaKTep HacCJICOJOBaHU.
Pacmemnnenne IMPHU3HAKOB TP HCIIOJIHOM JOMHUHHUPOBAHWH.
I[I/IFI/I6pI/II[H06 CKpCUINBAaHHC. TpeTI/Iﬁ 3aKOH MeHaenss — 3aKOH HEe3aBHCHUMOIO

HacJe0BaHMs Mpu3HaKoB. [{uTonornyeckne OCHOBBI TUTHOPUTHOT O CKPEIIMBAHUSI.

Cuennennoe HacienoBanue npusHakoB. Pabotel T. Moprana. CiemnyieHHOe Haciae10BaHue
T€HOB, HAPYIICHHE CLEIUICHHUS MKy T€HaMH. XpOMOCOMHasl TE€OPHsI HACJIEICTBEHHOCTH.

I'enernka mona. XpoMOCOMHBIH MEXAaHU3M OIpENENIEHUs IMojia. AyTOCOMBI M IIOJIOBbBIE
XpOMOCOMBI. ['OMOramMeTHBIii M rereporaMeTHbld Moi. ['eHerndeckas CTPYKTypa IOJOBBIX
xpomocoM. HacienoBanue npu3HakoB, CUEIJIEHHBIX C ITOJIOM.

['enotun kak uenoctHas cucrema. [lieloTponus — MHOMXECTBEHHOE JIEHCTBUE TI'€HA.
MHOXK€ECTBEHHBIN aJUieNn3M. B3auMoaelncTBue HeaUIeNbHBIX TE€HOB. KOMIUIEMEHTapHOCTD.
Onucraz. [lomumepus.

['eHeTMYeCKMI KOHTPOJIb PpAa3BUTHsI PACTEHUM, JKMBOTHBIX M 4YEJIOBEKA, a TaKKe
(U3HONOTUYECKUX TIPOIECCOB, TIOBEIEHUS W KOTHUTUBHBIX (QyHKUMW. [‘eHeTmyeckue
MEXaHU3Mbl CHMOHMOTeHEe3a, MEXaHU3Mbl B3aUMOJCHUCTBUS «XO35IMH — MapasuT» U «XO35IUH —
MUKpoOnom». ['eHeTHUecKre acrieKThl KOHTPOJS U M3MEHEHUs HACJeICTBEHHOW MH(POpMAIUH B
MTOKOJICHUSIX KJIIETOK M OPTaHU3MOB.

JdemMoHcTpanuu

[Toptpetsi: I'. Menaens, T. Mopran.
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Tabmuupl u cxemsl: «llepBbiii 1 BTOpo# 3akoHbI Mennems», «Tpetuit 3axkoH Menaemns»,
«Ananuzupyroiee ckpeniupanue», «Henonnoe nomunupoBanuey», «CUenaeHHOE HACIeA0BaHUE
MPU3HAKOB y Ipo30huibl», «I'eHeTnka nonay, «Kapuorun yenosekay, «Kapuorun npo3oduisn,
«Kapuorun ntuup», « MHOXKECTBEHHBIN aJUIENU3M», «B3anMoaeiiCTBHE T€HOBY.

O6opynoBaHue: Mozeb JUIsl IEMOHCTpAIMN 3aKOHOB €IMHO00pa3us THOpHI0B MEPBOro
MOKOJIEHUSI W PACUICIJIEHUs] MPU3HAKOB, MOJEIb JUIA JEMOHCTpPAlMM 3aKOHA HE3aBUCHMOIO
HAaCJEeA0BAHUS MIPU3HAKOB, MOEINb Ui JEMOHCTPALMH CLUEIJICHHOTO HACJIE0BAHMS ITPU3HAKOB,
CBETOBOW MHKPOCKOII, MHKpoIpernapar: «Jpo3oduray.

IIpakTnyeckas padora «l3ydueHue pe3ylnbTaTOB MOHOTHOPUIHOTO CKPEIIMBAHUS Y
JPO30(OUITBI.

IIpakTnuyeckass padora «/3yyeHue pe3yabTaTOB JAUTHOPHIHOIO CKpEIIMBAHUS Y
TPO30(OHITBI.

Tema 13. 3akoHOMepHOCTH H3MEHYNBOCTH

B3aumopeiictBue reHotuna u cpeapl npu ¢GopmupoBaHun (peHoruna. M3MeHYHBOCTH
npu3HakoB. KauecTBeHHbIE W  KOJIMYECTBEHHbIE  NpHU3HAKK. BuUIbl  HU3MEHYMBOCTH:
HEHACJIEACTBEHHAs U HACJIEACTBEHHASI.

MomupurkanuoHHass U3MEHYUBOCTB. Ponb cpembl B (hOpMUPOBAHUN MOAU(PUKAIIMOHHON
n3MeHunBocTU. Hopma peakuuu mpusHaka. BapuannoHHBIN pan v BapualoHHas kpubas (B.
Noranucen). CpoiicTBa Mo (UKAIIMOHHONW N3MEHYMBOCTH.

l'enorunnueckass wu3MeHUYUBOCTh. (CBOMCTBA TE€HOTUIIMYECKOM M3MEHYMBOCTH. Bubl
T€HOTUITMYECKOW N3MEHYMBOCTH: KOMOMHATHUBHASI, MyTaIldOHHASI.

KomOunaTtuBHas m3MeHUMBOCTh. Mei03 M MOJIOBOM MpoIecC — OCHOBAa KOMOMHATHUBHOMN
W3MEHYUBOCTU. Posb KOMOMHATUBHOM U3MEHUYHMBOCTH B CO3JaHUN T€HETHUECKOT0 pa3HO00pasus
B MpeJIeIax OJIHOrO BU/A.

MyTrainmoHHass W3MEHYMBOCTb. BHabl MyTanuid: T€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHbIE W WHAYLUPOBAHHBIE MYTAllUU. SIAEpHbIE M IUTOIIA3MATHUYECKHE MYTallUH.
Comarnueckue W 1monoBble MyTauuu. [IpuynMHBI BOSHMKHOBEHHUsI MyTauuil. MyrareHsl U uxX
BIIUSIHUE HA OPTaHU3MBbI. 3aKOHOMEPHOCTH MYTAIIMOHHOT'O MPOIEcca. 3aKOH TOMOJIOTHYECKUX
psgoB B HacneacTBeHHOM wu3menunmBoctu (H.M. BasunoB). BHesnepHas u3MeHYMBOCTH U
HACJIEICTBEHHOCTb.

Onucenemurxa u 3NUSEHOMUKA, POIb INUSEHEMUYECKUX (HaKmopos8 6 HACIe008aHuu U
UBMEHYUBOCIU (DeHOMUNUYECKUX NPUSHAKO8 Y OP2AHUZMOS.

JdemMoHcTpanuu

[Toptpersi: I'. ne @pus, B. Moranncen, H. 1. BaBuos.

Tabmumpel U cxembl: «Buabl u3MeHYMBOCTHY, «MomudukanmoHHas HW3MEHYUBOCTHY,
«KomOnHaTBHAasE ~ M3MEHUYMBOCTH»,  «Melo3»,  «OminomorBopeHne»,  «l eHeTHueckue
3a00JIeBaHUs YeTIOBEKAY, «BUabl MyTaIuiiy.

O6opynoBaHue: >KUBbIE M TepOapHble SK3EMIUIIPhl KOMHATHBIX PACTEHUN, PUCYHKH
(dbotorpadum) >KUBOTHBIX C PA3TUYHBIMHU BUJAMH U3MEHUHNBOCTH.

JlaGopaTtopnasi padora «lVccremoBaHue 3aKOHOMEpPHOCTEH  MOAU(UKALKOHHON
U3MEHYHUBOCTH. [TocTpoeHnEe BapUallMOHHOr O psijia U BApHUAllMOHHON KPUBOM».

IIpakTnyeckas padora «Myrauu y Apo30Quiibl (Ha TOTOBBIX MUKPOMpENapaTax)».

Tema 14. I'eHeTHKa Ye10BeKa

Kapuorun uenoBeka. MexayHapoaHas IMporpaMMa HMCCIENOBaHHUS T€HOMA YEJIOBEKa.
MeTonbl U3ydeHHs] TEHETUKHA YeJIOBEKA: TeHEATOTMUECKHUM, OJIM3HEIIOBBIM, ITUTOrCHETHYCCKH,
MONYASUOHHO-CTAaTUCTUYECKUH, MOJIEKyIsipHO-rTeHeThuueckuii. COBpEeMEHHOE OmpeesieHue
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TCHOTHIIA: TOJTHOT€HOMHOECEKBEHUPOBAHNE, TCHOTUIIMPOBAHUE, B TOM 4Hcie ¢ nmomoiubo I11P-
ananu3a. HacriencTBenHble 3a001eBaHus yenoBeka. | eHHble 1 XpOMOCOMHBIE O0JIe3HU YeIOBeKa.
bone3Hu ¢ HacimeacTBEHHOM MNPEApacrnoioKeHHOCThIO. 3HAYEHUE MEAMIIMHCKON T€HETHKU B
MPEJOTBPALLICHUH U JICUEHUH TEHETHYECKHX 3a00JIeBaHMU YeloBeKa. MeTUKO-TeHETHUECKOe
KOHCyJbTHUpOBaHue. CTBOMOBBIE KIETKU. [IOHATHE «T€HETUYECKOro Tpy3a». DTHUECKUE aCIIEKTHI
HCCIIEIOBaHUM B 00J1aCTH pEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enernueckue ¢akTopbl MOBBIIIEHHONW YYBCTBUTEIBHOCTH YEJIOBEKA K (PU3UYECKOMY U
XUMHUYECKOMY 3arps3HEHUIO OKpYKarolled cpeasl. l'eHeTnueckas MpeapacronoKEeHHOCTh
YeJIOBEKa K IaTOJIOTHUSM.

JdemMoHcTpanuu

Tabmuuer u cxembl: «Kapuotun uenoBeka», «MeTolbl U3yUEHUs T€HETUKU YEJIOBEKay,
«['eneTnueckue 3a001€BaHMs YETOBEKAY.

IIpakTnyeckas padora «CocTaBiieHUE U aHATIU3 POJOCIOBHOMN».

Tema 15. Cesiekuiusi OpranusMoB

JloMecTukanus M celekuus. 3apoKJIE€HUE CENeKUMH U AoMecTukanuu. Yuenue H. WM.
Bagunosa o LleHTpax npoucxoxaeHuss 1 MHOroo0pas3ust KylIbTYpHBIX pacTeHUi. Ponb cenexuuun
B CO3/JlaHMM COPTOB pacTeHud U 1opoJ KHUBOTHbIX. CopT, mopoaa, IITaMM. 3aKOH
TOMOJIOTHYECKUX PSAJOB B HacileAcTBeHHOM m3MeHunBocTy H. M. BaBuiosa, ero sHauenue uis
CEJIEKLINOHHON PadoTHI.

Mertonpbl cenekimoHHoN paboThl. MckyccTBeHHBII 0TOOP: MacCOBBIA M MHAWBUAYAIbHBIN.
Otanbl KOMOWHAIIMOHHOM cenekuuu. Vcneitanue mpousBomuTesnel mo moromMctBy. OTOOp MO
TeHOTHUITY C TOMOILBIO OLIEHKU (PEHOTHUIA TOTOMCTBA U OTOOP 10 TEHOTHUITY C IIOMOIIBIO aHAIHU3a
JHK.

HckyccTBeHHBIE MyTareHe3 Kak METOJ] CEJeKIMOHHOM paboTel. PaguanvoHHbBId U
XMMUYECKMH MyTareHe3 Kak MCTOYHUK MyTalud y KyJIbTYpPHbIX ()OpM OpraHM3MOB.
Hcnonp3oBaHWEe TEHOMHOTO pPENAaKTUPOBaHMA U MeTofoB pekomOuHanTHBIX JIHK mms
IIOJIyYEHUSI UCXOAHOI0 MaTepuaiia Ui CEeIeKIUH.

[lonyuyenne mnomumuonnoB. BayrpuBuaoBas rubpuauszanus. biuskopoiacTBeHHOE
CKpelIMBaHue, Ui MHOpuauHr. HepoacTBeHHOe ckpelMBaHue, UiIu ayroOpuauHr. ['erepos3uc u
ero npuuuHbl. Mcronb3oBaHue rerepo3uca B cenekuud. OtpanéHHas ruOpuAM3aIus.
[Ipeononenune Oecrioaus MEXBHUIOBBIX THOpPHIOB. JIOCTHIXKEHMs CEJNEKLHMU pPACTeHUH U
KUBOTHBIX. «3€1EHAS PeBONIOYUAN.

CoxpaHeHME M W3Y4YEHHME TI€HETHYECKHX PECyYpCOB KYIbTYPHBIX PACTEHUH U MX IUKHUX
poauueil A Co3/1aHusl HOBBIX COPTOB U TMOPHUIOB CENIbCKOXO35IMICTBEHHBIX KYIbTYp. M3yuenue,
coxparnenue u YnpasieHue eHemudecKuUMU pecypcamu CeibCKOX03AUCMBEHHbIX U NPOMBICIOBbIX
HCUBOMHBIX 8 YENAX VIYYULeHUS CYWeCMBYIOWUX U CO30aHUs HOBbIX NOPOO, TUHUU U KPOCCO8, 8
MOM Yucie ¢ npUMeHeHUuemM CO8PEMEHHbIX MeMO008 HAYUHbIX UCCIe008AHUL, NepPedosblx el U
NepCcneKmueHbIX MexXHON02UL.

JdemMoHcTpanuu

[Hoprpersr: H. . Basuiios, 1. B. Muuypum, I'. JI. Kapneuenko, II. I1. Jlykpsanenko, b. JI.
Acraypos, H. bopinoyr, 1. K. benses.

Ta6muue! 1 cxembl: «L[eHTpBI MPOUCXOXKIEHHUSI 1 MHOTOOOpa3us KyJIbTYPHBIX PACTEHHI»,
«3aKOH TOMOJIOTHYECKHX PSAOB B HACICACTBEHHOM H3MEHUYUBOCTH», «MeETOnpl cenexuum»,
«Otnanénnas rubpuanzanus», «MyTrareHes.

JlaGoparopHasi padora «/3yueHne COpTOB KYJbTYPHBIX PACTCHUN M MOPOJ JOMAIIHUX
KUBOTHBIX».
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JlaGopaTtopnas padora «/3yyeHrue METO/I0B CEJICKIIMU PACTEHUI.

IIpakTnyeckas padora «lIpuBuBka pacTeHui».

Ikekypeusi «OCHOBHbIE METO/BI M JIOCTHXKEHUSI CEJNEKIIMH PAacTeHHM M >KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHINIO, TUIEMEHHYI0 ()epMy, COPTOUCHBITATENLHBIN YY4acTOK, B TEIUTMYHOE
XO3SICTBO, B JIaOOPaTOPHUIO arpOYHUBEPCUTETA MIIM HAYYHOTO LIEHTPA)».

Tema 16. BUOTeXHOJIOTHA ¥ CHHTETHYeCKAsI OMOJIOTHS

OOBbeKThI, HCIMONb3yeMble B OMOTEXHOJIOTMH, — KIETOYHBIE M TKAHEBBIE KYJIbTYPHI,
MUKPOOPTaHU3MBI, HMX XapaKTepucTuka. TpaauloHHas OHOTEXHOJOTHs: XJjeOoreyueHue,
MOJTy4YeHHEe KHUCIOMOIIOUHBIX MPOAYKTOB, BUHOAENUE. MukpoOuonoruueckuit cuaTe3. OOBEKTHI
MHUKPOOHOJIOrMUeCcKUX TexHonorui. [Ipons3Boacto 6emnka, aMIHOKUCIOT U BUTAMHHOB.

Co3anve  TEXHOJOTMA W UHCTPYMEHTOB  IICJICHANPABICHHOIO  U3MEHEHUS U
KOHCTPYUPOBAHHUSI TEHOMOB C LIEJIBIO MMOJYYEHHsI OPTAaHU3MOB M X KOMIIOHEHTOB, COJIEp KAIIUX
HE BCTpEYAIONINECS B MIPUPOIC OMOCHHTETHYECKUE TYTH.

Knerounas unxxenepus. MeTonbl KyJabTypbl KJIETOK U TKaHEH pPACTEHUW U >KHUBOTHBIX.
Kpunobanku. ComaTnueckasi ruOpuan3anusi U comMaruyeckuid smOpuoreHe3. Vcmonb3oBaHue
rariouJ0OB B CEJIEKUUU pacTeHuil. [lonyuenue monokIOHanvuwvlx awmumen. Hcnonvsosanue
MOHOKIIOHANbHBIX U NOJUKIOHANLHEIX anmumen 8 meouyure. VICKyCCTBEHHOE OIUIOA0TBOpPEHUE.
PexoHcTpyKIMsST SIWLEKIETOK M KJIOHUPOBAHHME KUBOTHBIX. METOA TpaHCIUIAHTAUUU SAep
KIETOK. Texuonocuu 0300poeneHus, KyibMUuUpOBaHus U MUKPOKIOHANbHO20 PA3MHONMCEHUS
CeNbCKOXO3AUCMBEHHBIX KYIbMYP.

XpOMOCOMHas1 ¥ TeHHasi MHKEHepus. VICKyCCTBEHHBIN CHHTE3 reHa M KOHCTPYHMPOBAHHUE
pexombunanTHeix JIHK. Co3zdanue mpanceennvix opeanuzmos. JIOCTHKEHHUS W TEPCICKTUBBI
XPOMOCOMHOW W TEHHOM WHXXEHEPUU. OKOJOTUYECKHE M OTUYECKHE TMPOOJEeMbl TEeHHOH
WHXXEHEPUHU.

Menununackue 6uorexunonoruu. [loctrenomuas nudposas meaunuHa. [TI[P-auarnocTuka.
MetabooMHBIN aHANIKW3, TEHOIIEHTPUUECKUN aHAIN3 ITPOTeOMa YeJIOBEKa JIJIsl OLICHKUA COCTOSIHUS
ero 310poBbs. Mcmonb3oBaHWe CTBOJOBBIX KIeTOK. TaprerHas Ttepanusi paka. 3D-
OMOWH)XCHEpHUs I pa3paboTKi  (PyHIAMEHTAIbHBIX OCHOB MEIWIIMHCKUX TEXHOJIOTHIA,
CO3/1aHUsl KOMIUIEKCHBIX TKaHEH COYeTaHHeM TEXHONOTUH TpEXMEPHOro OHONPUHTHHTA U
ckadonauura A penieHus 3a1a49 nepCcoHATM3UPOBAHHON MEIUIIMHBI.

Co3nanne BEKTOPHBIX BAaKIUH C LETbI0 oOecredeHus: KOMOWHUPOBAHHOM 3allUTBl OT
Bo3Oyauteneir OPBU, ycTtaHoBiIeHHE MOJICKYJISIPHBIX MeXaHU3MOB (yHknuonupoBanus PHK-
COJIEpIKaIINX BUPYCOB, BHI3BIBAIOIIUX 0CO0O0 OMAaCHbIE 3a00ICBaHMsI YEIOBEKA U KUBOTHBIX.

JdemoHcTpanuu

Tabmumelt u cxembl:  «Vcrmonp3oBaHWE MHUKPOOPTAaHU3MOB B MPOMBIIUICHHOM
MIPOU3BOACTBEY, «KileTouHast uHXXKeHepus», «I eHHas HHXKEHEepUsD».

JlaGopaTopnasi pa6ota «/3ydeHne 00BEKTOB OMOTEXHOIOT M.

IIpakTuyeckast padora «llonydeHne MOIOYHOKUCITBIX TPOLYKTOBY.

IKckypeusi «brorexHomorust — BaxxHeH1asi IpoOU3BOAUTENIbHAS CUJIa COBPEMEHHOCTH (HA
OMOTEXHOJIOTMYECKOE MMPOU3BOJICTBO)Y.

11 KUIIACC

Tema 1.3apoxxaenune u pa3BuTHE IBOJIONNOHHBIX MPeICTABJIEHUH B 0M010THH
OpomonnonHas teopus Y. JlapsuHa. [Ipennocsiiku BO3SHUKHOBEHHS AapBUHU3MA. JKHU3HB
Y Hay4Has JaearenapHocTs Y. JlapBuHa.
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JBwxymue cwibl HBomonMd  BugoB 1o Y. JlapBuHy (BBICOKass HWHTEHCHBHOCTH
pPa3sMHOXKEHUSI OpPraHU3MOB, HACJIEJICTBEHHAs HM3MEHYMBOCTh, OOppOa 3a CyIIECTBOBAHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunterndeckoit Teopuu 3Bomtoiuu (CTD). HeliTpanbHas Teopus IBOITIOLUU.
CoBpeMeHHas HBOMIOLMOHHAS OMONOTUs. 3HAYEHHE HBONIOLMOHHONW TeopHH B (hOpMHUpPOBAHUU
€CTECTBEHHO-HAYYHON KapTHHbBI MUpA.

JeMoHCcTpanun

[Hoptpetsr: Apuctorens, K. Jlunneit, K. b. Jlamapk, D. XK. Cenr-Unep, XK. Kiosse, Y.
HapsuHn, C. C. Yerepuxos, 1. U. llImansraysen, x. Xonaeitn, J. K. benses.

Tabnuusl u cxembl: «Cucrema xuoit npupoasl (mo K. Jlunuero)», «JlecTHHIla XKUBBIX
cymectB (mo Jlamapky)», «MexaHusm (HOpMHUPOBaHHUS NPUCHOCOONEHUN y pacTeHHd u
KUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapmipyrta nyremiectsust Y. Jlapsuna», «Haxomku Y.
HapBuna», «@Popmbl 060pbObI 3a cymiecTBoBaHHe», «llopoasl romybeit», «MHoroobpasue
KYJIbTYpHBIX (popMm KamycTbl», «[lopoapl JOMalIHUX KUBOTHBIX», «Cxema 00pa30oBaHMsI HOBBIX
Bu0B (o Y. JlapBuny)», «Cxema COOTHOIIEHHS IBHXKYLUIMX CHUJI 3BOJIOLUN», «OCHOBHBIE
MOJIO’KEHUSI CHHTETUYECKON TEOPUHU IBOIIOLIUNY.

Tema 2. Mukpo3BoIonus U €€ pe3yJabTaThl

[Momymsiust kKak dJeMeHTapHas eAuHuNa SBOMIONUU. COBpeMEHHBIE METOIBI OLIEHKU
TEHETUYECKOr0 pa3Ho00pa3usl U CTPYKTYpPHI nonynanuil. 3mMeHnenne reHooH1a MOMyJISuN Kak
JJIEMEHTAapHOE DBOJIIOLIMOHHOE SBJIEHUWE. 3aKOH TeHeThueckoro pasHoBecus JIx. Xapau, B.
Baitn6epra.

OnemeHTapHble (AKTOPbHl (ABIKYIIME CHJIBI) 3BOMIOLMU. MyTaIllMOHHBIN mpolecc.
KomOuHaTtuBHass mM3MeHUYMBOCTh. Jlpeiid reHoB — ciy4aiiHble HEHANpPaBJICHHBIC W3MEHEHUS
qacToT ayteneil B momymsanusx. Dddexkr ocHoBarens. Iggexm OymuvliouH020 20pabILUKA.
CHudicenue 2eHemuyecko2o pasHooopaszus: npudunel u cireocmeus. Ilposenenue s¢ghgexma
Opeligha 2eno8 6 Oonvwux u marvlx nonyasayusx. Murpanun. M3omauus TOMySIUiL:
reorpaduyeckas (IpoCTpaHCTBEHHAs), OHoNornueckast (pernpoayKTUBHAS).

EcrectBenHbIii 0TOOp — Hampamisromuii ¢axTop sBomonnu. DopMBI €CTECTBEHHOTO
oTOOpa: IBMXKYIIMH, CTaOMIM3UPYIOIIMK, pa3pbiBatoluil (nu3pynTuBHbIN). [lomoBoit oTdop.
Bo3HUKHOBEHUE 1 3BONIOIUS COLUATBHOIO TOBEICHUS KUBOTHBIX.

[Ipucroco0neHHOCTh OpraHU3MOB KaK pe3ysbTaT MHUKPO3BOMIONMHU. BO3HUMKHOBEHUE
MPUCIIOCOOJICHHH y opraHu3mMoB. Apomopdo3sl n uanoanantanun. [Ipumepsr npucrnocobaeHu
y OpraHu3MoB: Mopdolioruyeckue, (QU3NOIOTUYECKUE, OUOXUMHUYECKHE, IOBEIACHYECKHUE.
OTHOCUTENBHOCTD MPUCTTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepum u ctpykrypa. BumooOpa3oBaHue Kak pe3yabTaT MUKPO3BOJIOLHUU.
WM3omsiiust — kimroueBoil  gaxkTop BuAooOpazoBanus. Ilytu u cmocoObl BHa00Opa3zoBaHUS:
ajionarpuueckoe  (reorpaduyeckoe), CHMITATPHYECKOe (IPKOJIOTMYECKOE), «MTHOBCHHOE)
(monummonauzanus, Tubpuansanus). JJTuTenbHOCTh SBONIOIMOHHBIX TPOIECCOB.

Mexanusmbl (POpMUPOBAHUS OMOIOTUYECKOT0 Pa3HOOOpa3Hsl.

Ponp 3BOMIOLIMOHHOM OHONOrMM B pa3pabOTKe HayyHBIX METOJOB COXpaHEHUs
Oropa3zHoobpazusi. MUKPOIBOIIONMS W KOIBOJIOLMS TApa3uTOB M HMX X035ieB. MeXaHU3MbI
(hopMUpPOBaHUS YCTOMYMBOCTH K aHTUOUOTHKAM U CTIOCOOBI OOPHOBI C HEM.

JdemoHcTpanuu

[Hoptpersr: C. C. YerBepukos, 3. Maiip.

Tabauupsl u cxembl: «MyTallMOHHAsE U3MEHYUBOCTHY, «[lomynsmoHHas CTpyKTypa BUaa,
«CxemMa mposiBIeHMsT 3akoHa Xapau—BaiiHOepra», «IBHKyIIME CHJIBI  3BOJIIOLIUMY,
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«IKoIoruyecKkass H30JSIUs TMONyJANuil ceBaHCKkou (openny», «['eorpaduyeckas H30IAIUS
JMCTBEHHUIIBI CHOMPCKONW W JIMCTBEHHUIIBI aypcKoiy, «llomynsiuonHbie BOJHBI YHCICHHOCTH
XUIIHUKOB U KepTB», «Cxema JIeHCTBUS €CTeCTBEHHOro otbopa», «PDopMbel OOpbOBI 3a
CYLLIECTBOBAHUEY, «MHpycTpuanbHbIi MEJIaHU3MY, «Kussie HCKOIIaEMBIEY,
«ITokpoBHUTENBCTBEHHAs! OKpacka >XMBOTHBIX», «lIpenympexkaromas oOKpacka »KHBOTHBIXY,
«Puznonoruueckue agantanuny, «I[IpucnocobIeHHOCTh OpraHU3MOB U €€ OTHOCUTEIBHOCTDHY,
«Kpurepun Buma», «Bunsl-nBoitnuku», «CTpykTypa Buaa B mnpupoae», «CrocoOsl
BU00Opa3oBaHms», «leorpaduyeckoe  BUmooOpazoBaHWe TPEX  BUAOB  JIAHBIIIEHY,
«JKonoruyeckoe BHI000pa3oBaHue BUAOB cuHUL, «[lomummonnsl pacrenuity, «KamycTHo-
peIeUHbIN THOPUTY.

Ob6opynoBanue: repbapun pacTeHU, KOICKIUU HACEKOMBIX, Uydyelia NTHIl U 3Bepei C
MpUMepaMu pa3IMYHbIX IPUCIIOCOONIEHUH, yydyena NTHUI U 3Bepel pa3HbIX BUIOB, Tepbapuu
pacTeHui OJIM3KHX BUI0B, 00pa30BaBUIMXCS PA3IMUYHBIMU CIIOCOOAMHU.

JladopaTopHasi padoTa «BrIsgBiIeHNE H3MEHUYNBOCTH Y 0COOCH OHOTO BHIAY.

JlaGopatopnas padora «lIpucmocobieHus OpraHu3MOB UM HUX OTHOCHUTEIIbHAS
1[e71eCO00Pa3HOCTH Y.

JlaGopaTopHas padora «CpaBHEHHE BHIOB 110 MOP(OITOTHIECKOMY KPUTEPHUIOY.

Tema 3. Makpo3Bo/ionusi M €€ pe3yJbTaThl

MeTtons! u3ydenust MmakpodBoonny. [laneoHTonornyeckre METOAbl U3Y4E€HHUS dBOIIOIUH.
Ilepexoanbie GopMBbI U PUIOTEHETUYECKUE PSAIbI OPTAHU3MOB.

buoreorpaguueckrie meronsl wusyudeHus osBomouuu. CpaBHeHue @uopsl U (dayHbI
MaTEepPHKOB U OCTPOBOB. buoreorpapuueckue obmactu 3emiau. BUIbl-3HAEMUKN U PETUKTHL.

OMOpHOIIOrHYecKre U CPaBHUTEIbHO-MOP(POIOTHYECKHE METOJbl U3YYEHHUS HBOJIOLHUU.
I'enernueckne MeXaHU3MbI 3BOJIOLMU OHTOIE€HE3a U IOSBIICHUS HBOJIOLIMOHHBIX HOBIIECTB.
['oMonornyHele ¥ aHAJIOTMYHBIE OPTaHbl. PyinMeHTapHbIE OpraHbl U aTaBU3Mbl. MONEKYISIpHO-
TCHETHYECKUE, OMOXMMHUYECKHE M  MaTeMaTHYeCKME METOAbl HM3YyYCHHS  HBOJIOIHH.
I'omonornynsie renbl. CoBpeMEHHBIE METO/IbI TOCTPOCHUS (PUITOTeHETHYECKUX I€PEBHEB.

XPpOMOCOMHBIE MyTaIH U 3BOJIFOLIMSI TEHOMOB.

OOmme 3akOHOMEpPHOCTH  (IIpaBMjia)  3BOMIOUMM. [lpunyun  cmenvl  PYHKYUU.
HeoOpatumocTs 3Bomtonuu. AnantuBHas paguaius. HepaBHOMEpHOCTh TEMITOB 3BOJIOLUU.

JdemoncTpanuu

[Toptpetsi: K. M. bap, A. O. Koanesckuii, ®. Mrosiep, 3. ['ekkenb.

Tabnuipl 1 cxembl: «OUIOTeHETHYECKUIA PSI JOMAIN», K APXEONTEePUKC», «3Bepo3yOnie
amepbl», «Creronedansly, «Punnodute», «CeMeHHbIE ManopoTHUKMWY», «buoreorpaduueckue
30HBI 3emin», «Jllpefid KoHTHHEHTOBY», «PenukThl»y, «HauanbpHBIE CTagUM SMOPHUOHAIBLHOTO
pa3BUTUS  NO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMYHBIE W  aAHAJOTMYHBIE  OpPTaHbI»,
«PynumeHTb», «ATaBU3MBI», «XpPOMOCOMHBIE HAaOOpbHl YEIOBEKa M IIMMIaH3e», «lJaBHbIE
HampaBJICHUS YBOMOLNNY, «O0II1E 3aKOHOMEPHOCTH IBOIOLIUN.

OOopynoBaHue: KOJUIGKIIUH, TepOapuu, MYJSIKH HCKOMAEMBIX OCTATKOB OpPTaHU3MOB,
MYJISKM TOMOJIOTMYHBIX, QHAJOTMYHBIX, PYAMMEHTapHbIX OpraHOB M aTaBU3MOB, KOJUIEKLUU
HACEKOMBIX.

Tema 4. IIponcxoskneHne U pa3BUTHE JKU3HU Ha 3emiie

Hayunple THUMOTE3bl MPOUCXOXKIAEHUS >KU3HM Ha 3emiie. AOWOreHe3 W TaHCIEPMUS.
JloHayuHble NPEJCTABICHUS O 3apOXKJICHUM XU3HM (KpeauMoHU3M). ['Mmore3a NOCTOSHHOrO
CaMO3apOXKJICHUS KU3HU U €€ onpoBepkeHue onbitamu @. Peau, JI. Cnannanuanu, JI. [Tacrepa.
[IpoucxoxaeHue KXU3HU U aCTPOOUOJIOTUS.
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OCHOBHBIE 3Tarbl HEOPTAHUYECKOU dBOMOIMH. [[1aneTapHast (reosoruyeckas) BOIOIHUS.
XuMHUecKasi 3BONOLHUSA. AOWOTeHHBI CHHTE3 OpPraHMYECKHX BEIECTB M3 HEOPTaHUYECKHX.
Ompir C. Muinepa u I'. lOpu. OOpaszoBanme mnomuMepoB W3 MOHOMepoB. KoarepBarHas
runore3a A. WM. Omnapuna, rumore3a mnepBuyHoro OymboHa JIx. XonjeiiHa, reHeTHYecKas
runore3a I'. Mémnepa. PubGosumer (T. Yek) m rumoreza «vupa PHK» V. T'mnbGepra.
®dopmupoBaHrue MEMOPaH U BOZHUKHOBEHUE TPOTOKJIETKH.

Ucropus 3emnu u wmeroasl €€ wusydyeHus. lickonmaeMble OpPraHUYECKHE OCTAaTKHU.
l'eoxpononoruss u e€ wmeroasl. OTHOcUTENbHAass M aOCONIOTHAasE T'€OXPOHOJIOTHS.
I'eoxpoHonoruyeckas mKana: 30Hbl, 3pbl, IEPUOABI, TTOXH.

HavanbHble sTansl opranuyeckoil sBomouuu. [losBieHne U 3BONIONUS MEPBHIX KIIETOK.
Oomonuss Metabonu3ma. BozHukHOBeHHE MepBBIX 3KocucTeM. COBpEeMEHHbIE MHUKPOOHbBIE
OMOIIEHKM KaK aHaJlor mepBhIXx Ha 3emsie coobmiectB. Ctpomartonuthl. [IpokapuoTel u
JYKapuOTHI.

[Ipoucxoxienne >ykapuoT (cuMOHMOreHe3). DBOIIOIMOHHOE IMPOMCXOXKICHHE BUPYCOB.
[IpoucxoxneHne MHOTOKJIETOYHBIX  OpPraHU3MOB. BO3HUKHOBEHHME  OCHOBHBIX  TI'pyIII
MHOTI'OKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIEC ATambl HBOJIONUHM BHICHIMX pacTeHuil. OCHOBHBIE apoMop(03bl pPaCTEHUH.
Brixon pacrenunii Ha cymy. llosBiaeHuMe CHOpPOBBIX pacTeHUMl M 3aBOEBAaHUE HMHU CYIIU.
Cemennble pactenus. [IpoucxoxaeHne 1BETKOBBIX pacTEeHUI.

OcCHOBHBIE 3Talbl 3BOJNIONMU KUBOTHOrO Mupa. OCHOBHBIE apoMOp(O3bl KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBIEHHE COBPEMEHHBIX TUIIOB. [lepBble XOpAoBbIE
XKHUBOTHBIC. JKU3HB B Boze. DBOMIONMS MMO3BOHOUHBIX. [Ipoucxoxaenue ampuOuil 1 penTUiImii.
[Ipoucxoxkaerne miekonmuTaromux W nTuil. [lpuHiun kmroueBoro apomopdosa. OcBoeHue
0€CIT03BOHOYHBIMU U TTIO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

PazBuTue xxu3HM Ha 3eMIIe TI0 HpaM U MEPUOJAM: apXeH, MPOTEPO30i, MaIe030M, ME30301,
KaifHo30M. OOmIas XapakTepUCTHKA KIMMara W TeOoJIOTMYeCKUX mpouecco. llosBienue u
pacuBeT XapaKTepHBIX OPTraHU3MOB. YTJeoOpa3oBaHME: €ro YCIOBHS U BIUSHUE Ha Ta30BBIN
cocTaB aTMoc(hepsl.

MaccoBble BbIMHUpaHUsI — HKOJIOTMYECKHME KpU3HMChl Ipouuioro. IlpuunHbl U ciencTBus
MaccoBbIX BbIMUpaHHil. COBpeMEHHBIH SKOJIOIMYECKU Kpu3HC, ero ocobeHHoctu. [Ipobiema
coxpaHeHUs OHopazHooOpasus Ha 3emie.

CoBpeMeHHas cuctema opraHudeckoro Mupa. [IpuHIUIBI Kiaccu(pUKaUU OPraHU3MOB.
OCHOBHBIE CHCTEMAaTUYECKHE IPYIIIBI OPraHU3MOB.

JdemoHcTpanuu

[Hoptpersr: ®@. Peau, JI. Cnannanuaunu, JI. [lactep, . . Meunukos, A. 1. Onapun, Jx.
Xongeitn, I'. Mémnep, C. Mumep, I'. FOpu.

Tabmuupl u cxemsl: «Cxema onbita @. Penu», «Cxema onbita JI. IlacTepa mo uzyueHuto
camo3apoXkJeHus xu3Hm», «Cxema omnbita C. Munepa, I'. FOpu», «OTansl HeopraHm4eckou
sBonoMMy, «I'eoxpoHonoruueckas mkana», «HadanpHble 3Tanbl OpraHUYECKON SBOJIIOLIMM,
«Cxema oOpa3oBaHusi 3yKapuoT nyTéM cumbOuoreHesay, «Cucrema KHUBOH MPUPOIBDY,
«CtpoeHnue Bupyca», «Apomopho3sl pacteHuit», «Punmodute», «OTHOKIETOUHBIC
BoZOpociin», «MHOroKJIEeTOUHbIe BOJOpociHny, «Mxuy», «llanoporHukm», «I onoceMeHHbIe
pacteHusi», «Opranbl I[BETKOBBIX pacTeHui», «Cxema pa3BUTHS IKUBOTHOTO MHpay,
«Apomopdo3bl KUBOTHBIX», «lIpocreitmme», «Kumeunononocrtaeie», «Ilnockue uepBm»,
«Yenucronoruey, «PBIOBI», «3eMHOBOIHEIEY, «ITpecmbikaroniuecs», «IITULE,
«Munekonuraromue», «Pa3Butue JKM3HM B apxeHckoh ape», «PasBurhe KU3HU B
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MpOTEPO30ICKO 3pe», «Pa3BuTHe KU3HM B MAICO30MCKOM 3pe», «Pa3BuTHE KU3HU B
ME3030lCKOM 3pe», «Pa3BuTHe XU3HM B KaillHO30HCKOM »3pe», «CoBpeMeHHas cucrema
OpPraHU4eCKOro MUpPay.

O6opynoBaHue: TepOapuu pacTEHUN pa3IUYHBIX OT/ENIOB, KOJUICKIIMM HAaCEKOMBIX,
BJIQXKHBIE IpPENaparbl >KUBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJJIEKIIMM WIJIOKOXKUX, CKEJEThI
MIO3BOHOYHBIX JKMBOTHBIX, 4Uydeja NTHUIl U 3BEpPEH, KOJJIEKIMH OKAMEHEJIOCTEH, IOJIE3HBIX
HCKOIIa€MBbIX, MYJISIKHM OPTAaHUYECKUX OCTaTKOB OPraHU3MOB.

Bupryanbnaa JgaGoparopHas padora «MopaenupoBanue onbiToB Mumnepa—tOpu 1o
M3YyYeHHIO a0MOT€HHOr0 CHHTE3a OPraHNYEeCKUX COSAMHEHH B IepBUYHOI aTMocheper.

JlabopaTtopnasi padora «/3yuyeHue U ONUCAaHWE HCKOMAEMBIX OCTAaTKOB JIPEBHUX
OpPTraHHU3MOB.

IIpakTuueckass padora «l3ydeHue OCOOCHHOCTEH CTPOCHHUS PACTCHHH pa3HBIX
OT/EIIOBY.

IIpakTuueckas padora «3yueHue ocoOOEHHOCTEH CTPOSHUS MTO3BOHOYHBIX JKUBOTHBIX).

Tema S. IIpoucxoxaeHue 4e10BeKa — aHTPONOreHe3

Pa3zpgenb! u 3agaun antponosoruv. MeToasl aHTPOIOJIOTUH.

CraHoBJIeHUE MPEACTaBICHUM O IMPOUCXOXKACHUM YEIOBEKA. Peluruo3Hble BO33pEHUS.
CoBpeMeHHbIE HayUHbIE TEOPUHU.

CxoncTBo  4yenoBeka ¢  JKMBOTHBIMU. (CuHcTeMaTHUecKOe IOJOXKEHHE 4YelloBeKa.
CBupgerenbcTBa CXOJACTBA YEIOBEKa C JKMBOTHBIMH:  CPaBHHUTEIbHO-MOP(OIOrHUYECKHE,
AMOpHOIOTHYECKHE, (PU3HOTIOT0-OMOXMMUYECKHEe, ToBeAeHUeckre. OTIUYHs 4YeloBeKa OT
KUBOTHBIX. [IpAMOXO0XK/IeHHEe U KOMILJIEKC CBSI3aHHBIX C HUM NpPHU3HAKOB. PazBUTHE T'OJOBHOTO
MO3ra U BTOPOW CUTHAJIBHOW CUCTEMBI.

HBwxymme  cuinbl  (pakTopel)  aHTpomoreHesa:  OWMOJOTHMYECKHE,  COIUANIbHBIC.
CooTHomieHne OUONIOrHUECKUX U COIMANIbHBIX (DaKTOPOB B aHTPOIOreHE3E.

OcHOBHBIE CTaaUH aHTpOMNoreHe3a. Pannue yenoBekooOpa3Hble 00€3bsIHbI (TIPOKOHCYIIHI)
Y paHHHUE MOHTUABI — OOIIMe MPEeIKU YeT0BEeKOOOpa3HbIX 00€3bsH U JII0Iel. ABCTPAIONUTEKU —
JIBYHOTME TPEIKH Jroaei. YemoBeK yMenblil, MEpBbIE€ M3rOTOBJIEHUA OpyAud Tpyda. Yenosek
MPSAMOXOJIAIINI U TIEPBBIA BBIXOJ Ntojed 3a mpeaensl Adpuku. Yenoek reinenbOeprekuii —
00NN TPEIOK HEAHIEPTATHCKOTO YEIOBEKA U YeJIOBEKa pa3yMHOro0. YelloBeK HeaHAepTaabCKHUil
KaK BHUJ JIOJEH XOJIOJHOro Kiumara. YemoBeK pa3yMHBbI COBPEMEHHOI'O THUIIA, I€HHUCOBCKHM
YeJl0BeK, OCBOEHUE KOHTUHEHTOB 3a npezenamu Adpuku. [laneorenetrka u najaeoreHoMuka.

DBONIOLUS COBPEMEHHOTO 4YejoBeKa. EcTecTBeHHBI OTOOpP B MOMYJSANMAX YeTOBEKA.
Myrarmonssli Tipotiecce U nomumopdusM. [lomyasiiuoHHbIe BOTHBI, Ipeiid TeHOB, MUTpAIUs U
«3¢(heKT OCHOBATEINS» B MOIMYIALHUAX COBPEMEHHOTO YeIOBEKA.

Yenoseueckue pacel. [lonarue o pace. bombiine pacel: eBporneoujHasi (eBpasuiickas),
aBCTpaJio-HErpouiHas (dPKBAaTOpUabHas), MOHIOJOMIHAs (Aa3MaTCKO-aMepuKaHcKasi). Bpems u
MYTH paccelieHHs 4YeloBeKa 1Mo IulaHere. EnumHcTBO uenoBedyeckux pac. Hayunas
HECOCTOSITENIHOCTh ~ pacu3Mma. IIpucnocoONeHHOCTh uenoBeKa K  Pa3sHbIM  YCIOBHSIM
OKpyXatomiei cpeabl. Binusunue reorpadudeckoil cpeapl u npeiida reHoB Ha MOPGOJIOTHI0 U
(hU3HOIOTHIO YeIOBEKa.

MexaucuuIUIMHapHble  MeTonbl B (u3nueckod  (OMOIOrMUYecKod) aHTPOIOJIOTHH.
OBOJIIOLIMOHHAsL ~ AQHTPOIOJIOTUS M NAJICOAHTPOMNOJOTUSl  YEJIOBEUECKHX  MOIYIISIUM.
buocounansHple  WccineoBaHHA ~— OPUPOJBI  YesoBeka.  VcciemoBaHue — KOIBOJIIOLUHU
OMOJIOrMYECKOro M COIUAIIBHOTO B YEJIOBEKE.

JdemMoHcTpanuu
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[Toptpetsi: Y. lapBun, JI. Jluku, 5. 5. Porunckuii, M. M. I'epacumoB.

Tabmumpel u  cxembl: «MeToasl  aHTpONONOrum», «[OMOBHOM MO3r  YEIOBEKay,
«YenoBexkooOpa3Hble 00e3bsiHBbI», «CKeleT 4eloBeKa W CKeJeT MuMIaH3e», «PyauMeHThl u
aTaBU3MbI», «/IBWKylllMe CHUJIBI aHTPONOIEHE3a», «OBONIOIMOHHOE JPEBO YEIIOBEKay,
«ABcTpanonutek», «HenoBek ymenslin», «HenoBek mpaMOXoasamuin», «J[eHuCOBCKHIl 4eToBEK»
«Heangepranbups», «KpoManboHub», «Ilpeaku uenoBeka», «ITallbl SBOJIONUHN YEIOBEKay,
«Pacsl yenoBeka».

O6opynoBaHue: MyJISDKM OKaMEHEIOCTeH, IPEIMETOB MAaTePUATIbHOM KYJIbTYphl MPEAKOB
4ejoBeka, penponykuuu (¢pororpaduu) KapTUH € MHQPOIOTHYECKMMH U Oubneickumu
CIOKETaMU IPOUCXOXKIECHUS YeToBeKa, (pororpadguu HaXo0JOK HCKOMAEMBIX OCTATKOB YEJIOBEKa,
CKeJIeT YeJIOBEKa, MOJENb Yepela 4eJ0oBeKa M uepena LIMMIIaH3€, MOJAEIb KHUCTU 4YeJOBeKa U
KHCTH IIMMIIaH3€, MOJIETN TOPCa IMPEJIKOB YEI0BEKA.

JlaGopaTopnasi pabora «lI3yueHue OCOOCHHOCTEH CTPOCHMSI CKEJIeTa 4YellOBEeKa,
CBSA3aHHBIX C MIPSAMOXO0XKICHUEM.

IIpakTnyeckas padora «l3ydyeHne HKOOrNYECKUX aJalTallUNA YEIOBEKAy.

Tema 6. Oxosorussi — Hayka O B3aHMOOTHOIICHHMAX OPraHU3MOB H
HAJ0PraHU3MEeHHBIX CHCTEM C OKPY:KAKoLIel cpeaoi

3apoxzeHue M pa3BuTHE 3Konoruu B Tpynax A. ['ymbonpara, K. @. Pymee, H. A.
CesepuioBa, 3. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznenst u 3amaum skomorun. CBsi3b
9KOJIOTHH C IPYTUMH HAYKAMH.

Metons! skonoruu. [loneBbie HaOmoEeHUSA. DKCIIEPUMEHTHI B AKOJIOTUU: MPUPOJHBIE U
naboparopHble. MoJenupoBaHie B 3KOJIOTHU. MOHUTOPUHT OKPY)KAIOLIEH Cpesibl: JIOKAIbHBIH,
pPEruOHANILHBIN U TJI00ATBHBIH.

3HaueHUE SKOJIOTMUYECKUX 3HAHWM JUId YelloBeKa. JKOJIOIMYECKOE MHPOBO33PEHHME Kak
OCHOBa CBSI3€ll yenoBeyecTBa ¢ MNpuUpoAor. POpMUPOBAHUE HKOIOTMYECKON KYJIbTYpPhl U
9KOJIOTMYECKOM IPaMOTHOCTH HACEJICHUS.

JeMoHCcTpanun

Hoptpetsr: A. I'ymbonbar, K. @. Pynse, H. A. CeBepuios, J. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabnuupsl u cxeMsl: «Pa3nensl skonorun», «Meroasl skonorun», «Cxema MOHUTOPUHTA
OKPY’KaIOILEH CpeabD».

JlaGopartopHas padora «3ydeHrne MeTO10B SKOJIOTHUYECKUX UCCIETOBAHUIN.

Tema 7. OpranusmMsl U cpea 0OMTAHUSA

Oxoyornueckre  (pakTopel W 3aKOHOMEPHOCTH uX jaeWcTtBus.  Kmaccudukamms
HKOJIOTHUECKUX  (aKTOpOB:  aOMOTHUECKHe, OWOTHYEecKHe, aHTpornoreHsHsle.  OOmmue
3aKOHOMEPHOCTH JCUCTBUS dKonorudeckux dakropos. [IpaBmio munumyma (K. [Inpenrens, FO.
JIn6ux). TonepanTHOCTh. DBPUOMOHTHBIC U CTCHOOMOHTHBIC OPTaHU3MBI.

Abuorudeckue (akTopsl. CBeT Kak 3Konoruyeckuit dakrop. [leficTBue pa3HbIX y4acTKOB
COJTHEYHOIO CIEKTpa Ha OPraHMU3Mbl. DKOJOTMYECKHE TPYMIbl PACTEHUH U KUBOTHBIX IO
OTHOILEHUIO K cBeTy. CUTHanIbHas poiib cBeTa. PoTonepruoausm.

Temneparypa kak sKomorudeckuid ¢akrop. JleiicTBue Temmeparypsl Ha OpraHHU3MBI.
[lolKkunoTepMHBIE U TOMOMOTEPMHBIE OPIaHU3MBbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxxnocts kak sxonorudeckuii gakrop. Ilpucnocobnenus pacTeHuid K TOIICPKaHHUIO
BonHOro Oamanca. Kiaccudukanus pacTeHuii 1Mo OTHOIIEHUIO K Boje. llpucnocoGnenus
YKUBOTHBIX K U3MEHEHHUIO BOJTHOTI'O PEXHUMA.
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Cpenpl oOMTaHMS OpPraHU3MOB: BOJHAs, HA3eMHO-BO3/YIIHAs, MOYBEHHAs, TJIyOMHHAas
MOJIMOYBEHHAs, BHYTpHOpraHu3MeHHas. DU3NKO-XMMHUYECKHE OCOOCHHOCTH Cpel OOMTaHUs
opranu3moB. [IpucnocoGnennst opraHu3MoB K )KM3HHU B Pa3HbBIX Cpeliax.

buonornueckue purmbl. BHennue u BHyTpeHHHE pUTMbI. CyTOUHBIE U TOAUYHBIE PUTMBI.
[Ipucnoco0neHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHUSAM YCIOBHM JKU3HH.

XKuznennsie Gopmbl opranu3moB. IlonsTie o xu3HeHHOU (hopme. KuzHeHHBIE (HOPMBI
pacTeHUi: JepeBbs, KYCTAPHUKH, KYCTAPHUYKHA, MHOTOJIETHHE TpPAaBbl, OJHOJICTHUE TPAaBBIL.
KuzHeHHble (QOpPMBI KUBOTHBIX: THAPOOMOHTHI, T€OOMOHTHI, a3poOMOHTHL. (OCOOEHHOCTH
CTpOeHUs 1 00pa3a KHU3HH.

buotnueckue ¢axkTopel. Buabl OMOTHYECKHMX  B3aWMOACHCTBUN:  KOHKYPEHIIHS,
XHMITHUYECTBO, CUMOMO3 U ero ¢opmel. [lapasutusm, koonepauus, MyTyaan3M, KOMMEHCATH3M
(kBapTHpaHTCTBO, HaxyjeOHHW4YecTBO). Herpoduyeckne  B3ammoneHCTBHS — (TONMHYECKUE,
¢dopudeckue, padbpudeckue). 3HaAUCHHE OMOTHYECKUX B3aUMOJACHUCTBUN JUISI CYIIECTBOBAHUS
OpPraHu3MOB B cpesie oOuTanus. [[puHIINI KOHKYPEHTHOTO UCKITIOUEHHUS.

JdemMoHcTpanuu

Tabnuupl u cxeMbl: «JKkonoruyeckue GpaxTopbn», «CBETOBON CIEKTP», «IKOTOTUUECKUE
TPYIIIBI )KUBOTHBIX 1O OTHOIICHUIO K CBETY», «TeIIOKPOBHBIC JKUBOTHBIEY», «XO0JIIOHOKPOBHBIC
KUBOTHBIEY», «DHU3MONOTHYECKUE afamnTalllud >XUBOTHBIX», «Cpeabl OOMTaHHSI OpPraHU3MOBY,
«buonornueckue putmMb», «Knu3HeHHble GOpMbI pacTeHU», «Ku3HeHHble (HOPMBI KUBOTHBIX»,
«IKOocUCTEMa IIMPOKOJIUCTBEHHOrO Jecay, «IKOCUCTeMa XBOMHOro jecay», «llemu nurtanusy,
«XumanaectBoy, «Ilapazutuszmy», «Konkypenuus», «CumMonosy», «KommeHcammzmy.

O6opynoBanue: repbapuul pacTeHUd H S>KUBOTHBIX, HIPHUCIIOCOONIEHHBIX K BIUSHUIO
pPa3IMYHBIX  DKOJIOTHMYECKUX  (PaKkTOpoB, TepOapuu  CBETOMIOOMBBIX, TEHETIOOMBBIX H
TEHEBBIHOCIIUBBIX PACTCHHI, CBETONOOMBEIC, TEHETIOOMBHIC M TEHEBBIHOCIMBBIE KOMHATHBIC
pacteHus, repOapuM ¢ KOJJICKUUU TEIUJIONIOOMBBIX, 3WMOCTOMKHX, MOPO30YyCTOMYMBBIX
pacTeHMii, dYy4yena MNTUIl WU 3Beped, repOdapuM pACTEHW, OTHOCSIIUXCA K TUTpoduTam,
kcepouraMm, me3oduTaM, KOMHATHBIE PACTEHHS HAHHBIX TPYII, KOJMJIEKIHH >KHUBOTHBIX,
OOHMTaIOIIMX B Pa3HBIX Cpelax, repdapuy M KOJJIEKIMHU PACTEHUH U JKUBOTHBIX, 00JIaal0LINX
YepTaMd HPUCHOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHHUSM YCIOBHM JKU3HHU, repbapuu u
KOJUICKIIMA PACTEHHH M KUBOTHBIX PA3JIMYHBIX >KU3HEHHBIX (POPM, KOJUICKIIMU KUBOTHBIX,
YUYaCTBYIOIIUX B PA3IUYHBIX OMOTHYECKUX B3aUMOICHCTBHSIX.

JlabopaTopnasi padora «BrisBiieHHE TPUCITOCOOIECHUN OPTaHU3MOB K BIUSHUIO CBETAY.

JlaGopaTopnasi pabora «BbIsIBIeHHE TNPUCTOCOONICHUI OPTraHW3MOB K BIUSHUIO
TEMITEpaTyphI».

JlaGopaTtopnass paGora «AHaTOMHUYECKHE OCOOCHHOCTH pAcTEHHH M3 pa3HBIX MECT
OOUTaHUS.

Tema 8. Jxo/10rusi BUAOB M NOMYJISAIHIA

DKOJOruYecKue XapakTepucTuku nonymsiuuu. [lonmynsmus kak Ouomoruyeckas cucrema.
Pons HeomHopomHOoCTH cpenbl, Gu3nuecknx OaphbepoB W OCOOCHHOCTEW OMOJIOrMU BHUIOB B
(hopMuUpPOBaHUY IPOCTPAHCTBEHHOM CTPYKTYPHI oMy isnuii. O CHOBHBIC TTOKA3aTENH MOy ISIUU:
YHCIIEHHOCTh, TUIOTHOCTh, BO3pAacTHAasl M IOJIOBas CTPYKTYpa, POXKJIA€MOCTb, IPHUPOCT, TEMII
pocTa, CMEPTHOCTb, MUTpaLUsl.

DKoyoruueckas CTpykrypa nomyisanuu. ONeHKa YMCIEHHOCTH Monyssiinuu. JluHamuka
MONYJSINMU U €€ perymsiuus. buornyeckuii moreHuMan nonyasuuu. MoJenupoBaHue TMHAMUKU
nonynsiuud. KpuBbsle pocra 4yucieHHOCTH monyisuuu. Kpusble BbpDKHMBaHUA. Perymsnus
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YUCIIEHHOCTU TOMYJSAUUNA: POib (DAKTOPOB, 3aBUCSIIMX U HE 3aBUCAIIMX OT IUIOTHOCTH.
DKonorudeckue crpareruu BuaoB (I- u K-crparerun).

[TonsiTue 00 »KoONOrMYEecKOW HuIIe BUAa. MecrtooOuTaHue. MHOromMepHas MOJENb
skonorndyeckord HumM Jx. .M. XarunHcona. Pasmepsl akonmornyeckor Humm. [loreHuunansHas u
peanu30BaHHAas HUILIHU.

Bun xak cucrema momynsuumidl. Apeanbl BHAOB. Buabl M MX KM3HEHHBIE CTpaTeruu.
DKOJIOTMUECKHE SKBUBAJICHTBI.

3aKOHOMEPHOCTH TOBEACHUS M MWUrpalMil >KMBOTHBIX. buonorudeckue WHBa3UU
YyXEPOAHBIX BUJIOB.

JdemMoHcTpanuu

IToprper: k. K. XaTuynHCOH.

Tabnuipl U cxemMbl: «IKOIOTHYECKUE XapaKTePUCTUKHN MOMyIauuny», «IIpocrpancTBeHHast
CTpyKTypa nomynauun», «Bo3pacTHele nupamuapl nonyasinun», «CKOpOCTb 3aceleHus
MOBEPXHOCTU 3€MJIM Pa3IMYHBIMU OpraHu3Mammy», «Mopenb skomorndeckod Humum Jx. U.
XaT4YnHCOHAY.

O6opynoBanue: repbapun pacTeHUM, KOJUIEKIIUH KUBOTHBIX.

JlabopaTopnas padora «[IpucrnocoOneHust ceMsiH pacCTEHUN K PACCEICHUION.

TeMa 9. DKo0JI0THS COO0HIECTB. JKOJOTHIECKHE CHCTEMbBI.

CoobmectBa opranu3moB. buoneHo3z u ero crpykrypa. CBsi3u MexAy OpraHu3MaMu B
ouoreHo3e.

Oxocucrema kak oTkpbiTas cucrema (A. JIkx. Tencnaun). DyHKUMOHANBHBIE OJIOKU
OpPraHU3MOB B HKOCHUCTEME: MPOAYLEHTHI, KOHCYMEHTBI, PEAYLEHThL. TpopHuuecKue ypOBHH.
Tpoduueckue nenu u cetu. A6HoTHUeckre OJOKM dKocucTeM. [10YBBI M MBI B SKOCHCTEMAX.
KpyroBopor BelecTB 1 NOTOK SHEPTUU B IKOCUCTEME.

OCHOBHBIE ITOKa3aTeNn 3KOcUCcTeMBbl. buomacca n npoayKuus. DKOJIOrM4eCKUE MTUPaMUIbI
qrcen, OMOMacChl U SHEPTUH.

Junamuka sxocucmem. Kamacmpoguueckue nepecmpotixu. @nyxmyayuu. HanpaBneHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKIecCHH. llepBUYHBIE W BTOPUYHBIE CYKIIECCHH U X
NPUYUHBL. AHTpOIIOTEHHbIE BO3ACWCTBUS Ha cykueccuu. KiumakcHoe —cooOmiecTBo.
buopasnoobpasue u noinHoTa KpyroBopoTa BEIIeCTB — OCHOBA YCTOMYUBOCTH COOOIIIECTB.

[Ipupoanbie 3K0CHCTEMBL. IKocucmemvl 03€p U peK. IDKOcUcmemvl MOpeu U OKEeaHos.
Oxocucmemvl myHop, necos, cmenetl, nyCmvlHb.

AHTpONIOTE€HHBIE  DKOCUCTEMBI. ArposkocucreMa. ArpoueHo3. Paznuumsa wmexnay
AHTPOITOI€HHBIMU U PUPOJHBIMHU 3KOCUCTEMAMU.

VYpb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. ['opozckas ¢nopa u dayHa.
CuHanTponuzauus TropoJcKoil ¢ayHbl. buomornueckoe u  XO3SIICTBEHHOE 3Ha4YCHHE
arpo3KOCUCTEM U YpPOOIKOCUCTEM.

3aKkOHOMEpHOCTH  (OPMHUPOBAHUST  OCHOBHBIX  B3aUMOJCHCTBUH  OpPraHU3MOB B
aKocucTteMax. Ponb kackadnoeo s¢hgexma u 6ud08-30uhpukamopos (Kiouesvlx 6uoos) 8
Qyukyuonuposanuu  dxkocucmem. llepeHOC SHEPrUM U  BEIIECTB MEXAY CMEXHBIMU
SKOCHUCTEMAaMH. YCTOWYHMBOCTh OpPraHU3MOB, IMOMYJSALMHA W JIKOCUCTEM B  YCIOBHSIX
€CTECTBEHHBIX U aHTPOIOI'€HHBIX BO3JICHCTBUM.

Mexanuzmbl  6030eticmeus  3aepA3HeHUll  PA3HLIX MUNO8 HA  CYOOP2aAHUBMEHHOM,
OpP2AHUBMEHHOM, HNONYIAYUOHHOM U  IKOCUCIEMHOM YPOBHAX, OCHOBbL IKOJIO2UHECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030eticmausi. MeTod0I0rusi MOHUTOPUHIAa €CTECTBEHHBIX U
AQHTPOMOIE€HHBIX SKOCUCTEM.
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JdemoHcTpauuu

[Toptper: A. k. Tencnu.

Tabnuusl 1 cxembl: «CTpykTypa OHOLIEH03a», «DKOCHUCTEMa IIUPOKOIUCTBEHHOTO JIECay,
«JKocucTeMa XBOMHOro Jjeca», «DyHKIMOHAJIbHBIC TPYIIbl OPraHU3MOB B HKOCHCTEMEY,
«KpyroBopor BemectB B 3kocucteme», «llemu mnuTanus (macTOMIIHAS, JETPUTHAs),
«IKOIoruyecKas MmupaMuja Yucein, « IKoJIornueckas nmupamuga OMoMaccel», «IKOI0ruyecKas
nupamuna sHeprum», «OOpazoBanue Oonora», «llepBuuHas cykneccus», «BoccraHoBieHnue
Jgeca mocie mnoxapay», «IKocucTeMa o3epa», «ArpoueHo3», «KpyroBopoT BEIIECTB M IMOTOK
SHEpPruu B arporeHosey, «IIpumepsr ypooskocuctemy».

OOGopynoBanue: repdbapuu pacTeHUM, KOJUJIEKIIMM HACEKOMBIX, 4ydena IMTHI[ U 3BEpew,
repOapuu KyJIbTYPHBIX U JUKOPACTYIINX PACTEHUH, aKBAPHUYM KaK MOJEIb IKOCHCTEMBI.

IIpakTuyeckas padora «l3yueHue u onrcanue ypooIKOCHCTEMBI».

JlaGopaTopnasi padora «l/3ydeHue pazHOOOpa3Ms MEJNKUX MMOYBEHHBIX YWICHUCTOHOTUX B
Pa3HBIX IKOCHCTEMAX).

IKCKypeusi «IKCKypcus B TUIIMYHBIA OuoreoneHo3 (B ayOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOJIOJIbHBIN UM TOWMEHHBIH YT, 03€p0, O0I0TO)».

IKCKypeusi « IKCKYpCUsl B arpOIKOCUCTEMY (Ha TOJIE WK B TEILUTMYHOE XO35HCTBO)».

Tema 10. Buocdepa — rinodaabHas 3K0OCUCTEMA

buocdepa — obmrenmanerapras ob6onouka 3eMiu, T€ CYIIECTBYET WIH CYIIECTBOBAIA
*u3Hb. Pa3BuTne npeacrasienuil o 6uochepe B tpyaax 2. 3tocca. Yuenue B. 1. Bepnanackoro o
6uocdepe. Obmactu 6uocheps! u €€ cocras. JKuBoe BemecTBO OMocdeps! U ero GyHKIUH.

3akOHOMEpHOCTH cymiecTBoBaHuUs 6uocdeprl. OcobeHHOCTH OUochepsl Kak rio0aIbHON
sKocucTeMbl. JluHamuyeckoe paBHOBecMe B Ouocepe. KpyroBopoTsl Bemiects U
OMoreoXxuMHUYECKre IUKIIBI (yriepoaa, a3ora). PUTMHUYHOCTE siBeHU# B Ouocdepe.

3oHansHOCTh OMocheprl. [TonsTre o 6mome. OCHOBHBIE OMOMBI CYIITH: TYH/PA, XBOWHBIC
jeca, CMEIIaHHbIE U IIMPOKOJIUCTBEHHBIE JIECA, CTENU, CaBaHHbI, IIYCTBIHU, TPOIIUYECKHE JIeca,
BBICOKOTOpbsi. KiiuMar, pacTUTENbHBIN U AKUBOTHBIN MUP OHOMOB CYIIIH.

CrpykTypa W (QYHKOUS KHBBIX CHCTEM, OIIGHKA HMX pPECYpCHOrO TOTEHIMada W
6uocepHbIX HYHKITHH.

JdemMoHcTpanuu

[Toptpetsr: B. 1. Bepranckuii, 3. 3rocc.

Tabmuupl u cxemsl: «['eocheprsr 3emim», «Kpyropopot azora B mpupozae», «Kpyrosopor
yriaeponaa B mpupone», «KpyroBopor kuciopoaa B mpupoe», «KpyroBopoT BOIbI B IPUPOAEY,
«OcHoBHBIE OWOMBI cymmy», «Kmmmarndeckue mosica 3emum», «Tynapay, «Taiiray,
«Cmemanunbiii  nec», «lllupokonuctBenusiit nec», «Crenby, «CaBanHay, «llycTbiHaY,
«Tpornuueckuii jiecy.

O6opynoBaHue: TepOapun pacTeHUH pa3HBIX OMOMOB, KOJICKIIMH KUBOTHBIX.

Tema 11. YestoBek M OKpY Kaomias cpeaa

DKOJIOTUUECKHEe KPU3MCHl W WX NpUYMHBL BosnaelictBue denmoBeka Ha Ouocdepy.
3arpsi3HeHuEe BO3AYIIHOM cpenpl. OxpaHa Bo3ayxa. 3arps3HeHue BOIHOW cpenbl. OxpaHa
BOJIHBIX pecypcoB. Pazpyiienue noussl. OxpaHa MOoYBEHHBIX pecypcoB. M3MeHnenune kiumara.

AHTpPONOTEHHOE BO3/ICHCTBHE HAa PACTUTENBbHBIN W KUBOTHBIM Mmup. OxpaHa
PaCTUTEIBHOIO U )KMUBOTHOrO Mupa. OCHOBHBIE IPUHIIUIBI OXpaHbl MpUpoAbl. KpacHble KHUTH.
Oco60 oxpansiembie npupoanbie Tepputopuu (OOIIT). boranuyeckue cajpl U 300J0THICCKHE
MapKH.
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OCHOBHBIC TIPUHITUIIBI YCTOHYMBOTO Pa3BUTHS YEIOBEYECTBA M MPHUPOJBL. ParmoHansHOe
MPUPOJONOIb30BAHUE U  COXpaHEHHE OMOJOrMuYeckoro paszHooOpasusi 3emnu. OOmue
3aKOHOMEPHOCTH TJI00aJTbHBIX IKOJIOTHIECKUX KPU3UCOB. OCOOCHHOCTH COBPEMEHHOI'0 KpH3nca
Y €0 BEPOSTHBIC TTOCIECACTBHSI.

PasBuTte MeETONOB MOHUTOPDHHTA pa3BUTHS OIMACHBIX TEXHOTEHHBIX IPOIECCOB.
Cucmemubie uccnedosanusi nepexooa K pecypcocbepecaioweil U KOHKYPEHMOCHOCOOHOU
aHepeemuke. buonocuueckoe pasnoobpasue u buopecypcol. Hayuonanvhvie ungopmayuonmvie
cucmemvl, obecneuugarowue O0OCMyn K UHDOPMAYUU NO COCHOSHUIO OMOENbHbIX BU008 U
akocucmem. OCHOBbI IKOpeadburumayuy IKOCUcmem 1 cnocodos 6opbOvL ¢ OUONOBPEHCOCHUIMU.
Pexoncmpykyus Mopckux u HA3eMHbBIX IKOCUCTHEM.

JdemMoncTpanuu

Tabmuupr w  cxembl: <«3arpssHeHue atMmochepbl», «3arps3HeHue THapochepsI»,
«3arps3HeHne  mouBb», «llapHukoBbIA 3 dexT», «Ocobo oxpaHseMble NPUPOTHBIC
TEPPUTOPUIY», «MOJENN YIPABISIEMOT0 MUPAy.

Oo6opynoBanue: (¢dotorpadun OXpaHSEMBIX pACTEHUNH U IKUBOTHBIX KpacHoil KHHTH
Poccuiickoii ®enepannu, KpacHoil KHUTH pervoHa.
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INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'NHU
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBnuBaer TpeOOBaHMS K pe3yJbTaTaM OCBOCHHS OOYJarOUTUMUCS
IIpOrpaMM CpeaHero o0Iiero 00pa3oBaHus: JMYHOCTHBIE, METAPEIMETHBIC U IPEIMETHBIE.

B cTpykType NUYHOCTHBIX pe3ylbTaTOB OCBOEHUS MPOTrpaMMbl MO OHMOJIIOTMH BbIIEICHBI
CIIEAYIOIIME  COCTABIIIOUIME: OCO3HaHME OOYYaIOMIMMUCS  POCCHUICKONW  TpakKIaHCKOH
WJIEHTUYHOCTH — TOTOBHOCTHM K CaMOpPa3BUTHIO, CAMOCTOATEIbHOCTH U CaMOOIPEICIICHUIO,
Hanuuue momugayuu K OOydeHHIO OWOJOTHH, YeleHanpagieHHoe pazeéumue BHYTPEHHUX
yOeXIeHU JTMYHOCTH HAa OCHOBE KJIFOYEBBIX I[EHHOCTEH M UCTOPUUYECKUX TPATUIUN pa3BUTHUS
OMOJIOTMUYECKOTr0 3HAHUS, 20MOBHOCMb U CROCOOHOCMb O0YYaIOUINXCSd PYKOBOJICTBOBATHCSA B
CBOCH  JIEATENIbBHOCTH  LIEHHOCTHO-CMBICIOBBIMM  YCTaHOBKaMH, NPUCYLIUMU  CHUCTEME
OMOJIIOrMYECKOro  OOpa3OBaHUs, Haluuue NPAaBoOCO3HAHUs.  DKOJIOTMYECKOH  KYIbTYpBI,
CcnocooHocmu cmasumy UENA U CTPOUTH KU3HEHHBIC MJIaHBbI.

JIM4HOCTHBIE PE3yJbTaThl OCBOCHHUS MPOrPaMMBbI MO OMOJOTMH JAOCTUTAIOTCA B €IUHCTBE
y4eOHOW M BOCHUTATENHHON JEATEILHOCTH B COOTBETCTBHH C TPAAWIIMOHHBIMU POCCHHCKUMU
COLIMOKYJIbTYPHBIMU, UCTOPUYECKUMHU U JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSMHM, IPUHATHIMHA B
o0IecTBe MpaBWJIaMH M HOPMaMHU TOBEACHUS W CIOCOOCTBYIOT MpOIIECCaM CaMOIO3HAHMUS,
CaMOBOCHHUTAHUSI U CaMOpAa3BUTHUS, PA3BUTUS BHYTPEHHEW MO3ULMM JIMYHOCTH, NATPUOTU3MA U
YB@)KEHUS K 3aKOHY W IPABOIOPAJKY, YEIOBEKY Tpyda U CTaplIeMy MOKOJIEHHIO, B3aUMHOIO
yBaXKEHHUs, OEpeKHOro  OTHOIIEHHS K  KYJIbTYpHOMY  HAcIEAMI0 UM TPAIUIHISIM
MHOT'OHallMOHAJIbHOTO Hapoaa Poccuiickoit denepanuu, Mpupoae U OKpYKAOLIEN cpee.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS yueOHOro mpenmera «buonorusy JOMmKHBI OTpaXkaTh
TOTOBHOCTh U CIIOCOOHOCTh O0YYaromMXcs PyKOBOJCTBOBATHCS CPOPMUPOBAHHOM BHYTpPEHHEU
MO3ULIMEeH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpPUEHTAlMi, TO3UTUBHBIX BHYTPEHHUX
yOeX/IeHU, COOTBETCTBYIOIIMX TPAJULHUOHHBIM IIEHHOCTSAM POCCHICKOro  OOIlecTBa,
paclIipeHre KU3HEHHOIO OIbITa U ONbITa JAESATEIBHOCTU B IIPOLIECCE PEaTM3alMi OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOU 1€ATEIbHOCTH, B TOM YUCJIE B YACTHU:

1)rpasxaaHckoro BOCUTAHUS:

chOPMUPOBAHHOCTh TPAXKAAHCKOW TO3MIIMH  OOydYalomerocs Kak akTHBHOIO U
OTBETCTBEHHOI'0 YWIEHA POCCUICKOr0o O0IIECTBA;

OCO3HAHUE CBOMX KOHCTHTYIMOHHBIX TMpaB M OOS3aHHOCTEW, YBa)XEHUE 3aKOHA U
MIPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOU JESATENHLHOCTH MPHU CO3AaHUU Y4EOHBIX MPOEKTOB,
pelieHrny y4eOHbIX U TO3HABaTeNbHbIX 33/1a4, BHITOJTHEHUN OMOIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  ONPEIENATh COOCTBEHHYIO TIO3WIMIO 110 OTHOIICHUIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBACHATD €€;

YMEHHE YYUTHIBATH B  CBOMX JICUCTBHUAX HEOOXOAMMOCTh  KOHCTPYKTHBHOT'O
B3aMMOICUCTBUS JIIOJIEH C pa3HBIMU YOSKIECHUSAMHU, KYIbTYPHBIMUA [IEHHOCTSIMU U COI[MAIbHBIM
MIOJIOKEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B TMPOIECCE COBMECTHOI'O BBIMOJHEHUS YYEOHBIX,
MO3HABATENIbHBIX M MCCIEIOBATEIbCKUX 3aJlady, YBAXHUTEJIbHOIO OTHOUIEHHMS K MHEHHIO
OIMIOHEHTOB IPU 00CYKJIEHUH CIIOPHBIX BOIPOCOB OMOJIOTHMUYECKOT'0 COAEPKaHMS;

TOTOBHOCTh K TYMaHUTapPHOW U BOJIOHTEPCKOM JCSITEIHLHOCTH,
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2) IATPUOTHYECKOI0 BOCIIUTAHMS:

c(hOPMUPOBAHHOCTh POCCUKCKOM TpaTaHCKON UIACHTUYHOCTH, TATPUOTHU3MA, YBAXKCHUS K
CBOEMY HapoAy, YyBCTBa OTBETCTBEHHOCTU Iiepell PoauHON, TOpIOCTH 3a CBOM Kpai, CBOIO
Poauny, cBO# S3BIK M KYJIBTYPY, MPOIIIOE U HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHE K TMPUPOJHOMY HACJIEIWI0 M MaMSITHUKAM [PUPOJIBI,
JTOCTHKEHUSIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTUSIX, TPY/IE;

CIIOCOOHOCTH OIICHMBATh BKJIQJ POCCHUICKUX YYEHBIX B CTAHOBIIEHHE M Ppa3BHUTHE
OHMOJIOTHH, TOHMMAHUS 3HAYCHUST OMOJIOTMH B IIO3HAHUH 3aKOHOB TIPUPOIBI, B KH3HU YETIOBCKA H
COBPEMEHHOT'0 OOIIECTBA;

ujeitHas yoex IEHHOCTh, TOTOBHOCTD K CIIYKEHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyns0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHME TYXOBHBIX LIEHHOCTEN POCCUICKOr0 HApOa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOT0 [TOBEACHNUS;

CIIOCOOHOCTH OIICHHWBATh CHUTYAIIMI0 WU NMPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYSIChH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHHE JINYHOTO BKJIAJIa B TIOCTPOECHUE YCTOWYUBOIO Oy 1YIIIETro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM pPOJUTENSAM, CO3JaHHI0 CEMbHM Ha OCHOBE
OCO3HAHHOTO MPHUHSTHUS IIEHHOCTEH CEeMEWHOW JKM3HU B COOTBETCTBUU C TPAIAMUIIUSMU HAPOIOB
Poccuu;

4) 3¢TeTHYeCKOT0 BOCTIUTAHUSA

ACTETHYECKOE OTHOIICHHE K MHUPY, BKIIOYAs ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOpPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHHUIA;

MMOHMMAaHUE AYMOLMOHAJIBHOIO BO3/ICUCTBUS JKMBOM NIPUPOBI U €€ LIECHHOCTH;

TOTOBHOCTh K CAMOBBIPQXKEHUIO B Pa3HbIX BHUAAX HCKYCCTBA, CTPEMIICHHE NPOSBIATH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢usuyeckoro BocHHUTAHHMS, (POPMHPOBAHHUA  KYJIbTYPbl 310POBbA U
IMOIMOHAJIBHOIO 0JIArONOJIYYHs:

MOHMMaHUE W pealn3alus 30pOBOro u 0e3onacHoro odpasza XKU3HU (310pOBOE MUTAHUE,
coOJI0/IeHe TUTUEHUYECKUX TPABUI U HOPM, COATAaHCUPOBAHHBIA PEKUM 3aHSITHH U OT/IHIXA,
perynspHas (Qusuueckas aKTUBHOCTH), OEpeKHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOILIEHUS K COOCTBEHHOMY (DPU3HUECKOMY U IICUXUYECKOMY 3/10POBBIO;

MOHUMAaHWE IICHHOCTH TPaBUJ WHAWBHUIYaJbHOO W KOJUICKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTYyalUsIX, YIPOXKAIOIIUX 30POBBIO U JKU3HU JIIOJCH;

OCO3HAHUE TIOCTECACTBHA M HENPHUSATHS BPEIHBIX MPHUBBIYCK (YMOTPEOICHUS AIKOTOI,
HapKOTUKOB, KYpEHHUS);

6) TPY10BOT0 BOCTIUTAHUSA:

TOTOBHOCTH K TPYAY, OCO3HAHUE IIEHHOCTH MacTePCTBa, TPYAOTIO0HE;

TOTOBHOCTh K aKTHBHOM JCSATEIBHOCTA TEXHOJIOTMYECKON U COIIMATIbHOM HAMPaBIEHHOCTH,
CIIOCOOHOCTh ~ MHUIIMUPOBATh, IUIAHUPOBATH W CAMOCTOSITENIbHO  BBIMONHITH  TaKYHO
JESITENHbHOCTD;

UHTEpEC K pasnudHbIM chepam NpodeCcCHOHATBHOM NeATEIbHOCTH, YMEHUE COBEpIIaTh
OCO3HAHHBINA BHIOOp OyayIIeH mpodecCuu U peann30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIAHBI;

TOTOBHOCTh M CITOCOOHOCTh K OOpa3OBaHUIO U CaMOOOpa30BaHUIO Ha MPOTSKCHUH BCEl
KU3HHU;

7) 3K0JI0TU4€eCKOr0 BOCTINTAHUSA:
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9KOJIOTMYECKH 11eJIeCO00pa3HOoe OTHOILIEHUE K MPUPOE KaK UCTOYHHUKY KM3HU Ha 3emile,
OCHOBE €€ CYLIECTBOBAHHS;

MOBBIIIEHUE YPOBHS SKOJIOIMUYECKOM KyIbTYphl: NMPHUOOpPETEHHE OMNbITa IIAHUPOBAHUS
MIOCTYIIKOB M OLIEHKH UX BO3MOXKHBIX ITOCIIEICTBUI /711 OKPY’KAIOLIEN Cpebl;

0CO3HAHUE TI100aTBHOI0 XapakTepa SKOJIOrHUECKUX IPoOIeM U MyTel UX pelieHus;

CIIOCOOHOCTH HMCIIOIB30BaTh MPHOOpEeTaeMble NPHU W3YYCHUH OMOJIOTUW 3HAHUS M yMEHUS
MpU pelieHrur MNpo0saeM, CBA3AHHBIX C PalMOHAIBHBIM MPUPOIOIOIB30BaHUEM (COOII0IeHUE
MpaBUJI MOBEJEHUS B MPUPOAE, HANPABICHHBIX HAa COXPAaHEHUE PABHOBECHS B HKOCHUCTEMAX,
OXpaHy BUJOB, 3KOCHCTEM, Onochepsl);

aKTUBHOE HENpUATUE NEHCTBUI, NPUHOCSIIMX Bpea OKPYKAIOIIEH MPUPOAHON cpele,
YMEHHUE MPOrHO3WPOBATH HEONAroNpUATHBIE HKOJIOTHUYECKUE MOCIEACTBUS MPEIIPUHIMAEMBIX
JIEMCTBUM U MPEIOTBpALATh UX;

HQJIMYUE Pa3BUTOIO HKOJOTMYECKOIO MBIIIJIEHHS, 3KOJIOIMYECKOM KYJbTYphl, ONbBITa
NEeSITEeTbHOCTH  JKOJIOTMYECKOW  HANpaBiICHHOCTH, YMEHHS PYKOBOACTBOBATHCA HMH B
[I03HABATEIIbHOM, KOMMYHHMKAaTUBHOM M COLUAJIbHOW IPAaKTUKE, TNOTOBHOCTU K YYacTHIO B
MIPaKTUYECKOHN JeITeIbHOCTH IKOJIOTHYECKOM HAIIPaBICHHOCTH;

8) HIeHHOCTH HAYYHOT0 MO3HAHUS:

chOPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HayKM M OOLIECTBEHHOW MpaKTHUKH, OCHOBAaHHOI'O Ha Juajore KyJabTyp,
CMOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B TIOJIUKYJIBTYPHOM MHUDE;

COBEpIIIEHCTBOBAHUE S3bIKOBOM M UNTATENIbCKOIM KYJIBTYpPhI KaK CPE/ICTBA B3aUMOJICHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDa;

MOHNUMaHue crenu@uku OWOJIOTHMH KaK HayKd, OCO3HaHUs €€ poiu B (HOPMHPOBAHUH
PalMOHATIBLHOI0 HAYYHOT'O MBIIUICHHUS, CO3/IaHUU LIEIIOCTHOTO MPEAICTABICHUS 00 OKpYKaroleM
MUpEe Kak O €IMHCTBE MPHUPOAbI, YeJOBeKa M O0O0IlecTBa, B TMO3HAHUU TPUPOIHBIX
3aKOHOMEPHOCTEH M pelIeHUH MPOOIEM COXpaHEHUS IPUPOTHOTO PaBHOBECHUS;

yOexAEHHOCTh B 3HAYMMOCTU OMOJIOTUHU JJIsi COBPEMEHHOM LMBHIIM3AIMH: O0ECIIeUeHUs
HOBOTO YPOBHS Pa3BHUTHSl MEIHMIIMHBI, CO3[JaHWE TEPCIIEKTUBHBIX OMOTEXHOJIOTHH, CITOCOOHBIX
pelarb pecypcHble MpoOIeMbl Pa3BUTHS YeIOBEUECTBA, IOMCKA IyTeH BBIXOJa U3 INI00ATbHBIX
9KOJIOTUYECKUX IPOoOJeM U oOecreueHus rnepexoia K yCTONYMBOMY Pa3BUTHIO, PAllMOHATILHOMY
WCIOJIb30BAaHUIO PUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJYyYEHUM OMOJIOIMUYECKUX 3HAHWUW B LENSX MOBBILICHUS OOIIen
KYJIBTYpBl, €CTECTBEHHO-HAyYHOH TI'PaMOTHOCTH, KaK COCTaBHOW 4YacTH ()YHKIHMOHAJIHHOM
TPaMOTHOCTH O0ydaromuxcs, GopMupyemMon Mpu u3y4eHUr OUOIOTHH;

IIOHMMaHUE CYIIHOCTH METOJIOB IO3HAHMSI, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIONB30BaTh IIOJy4yaeMble 3HAHUS JJs aHaiu3a U OOBSCHEHHS SBJICHUN
OKpPY’)KAIOILIET0 MHpa M MPOUCXOAAIIMX B HEM H3MEHEHUHM, yMEHHE JeiaTb O0OOCHOBAHHBIE
3aKJIIOUYEHUs] Ha OCHOBE HAyYHBIX (DAaKTOB M HMEIOIIUXCS JaHHBIX C IENbI0 TMOTYYECHHUS
JTIOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEIbHO HCIIOJIBb30BaTh OWONOTMYECKUE 3HAHMS JUIS pelIeHUs
po0JIeM B PEATIbHBIX )KU3HEHHBIX CUTYaLMSIX;

OCO3HAHUE LIEHHOCTH HAay4YHOU JESITENBHOCTH, TOTOBHOCTh OCYILECTBIISITh HMPOEKTHYIO U
HCCIIEIOBATENbCKYIO ACITEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUIO M CaMOOOPA30BaHMIO, K
AKTUBHOMY TIIOJYYEHHIO HOBBIX 3HAHMM 1O OWUOJOrMM B COOTBETCTBUM C IKHU3HEHHBIMU
MOTPEOHOCTSIMH.
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METAINIPEJMETHBIE PE3YJIBTATHI

MeranpenmeTHble pe3ysbTaThl OCBOEHHUs ydeOHOro mpeamera «buomorus» BKIIOYAIOT:
3HaYUMBbIC I8 (OPMHUPOBAHHMSI MHPOBO33PCHHS  OOYYAIOIIMXCS  MEKIUCIUIUITMHAPHBIC
(MexmpenMeTHbIC) OOIIeHAYYHbIE TTOHATHS, OTPAKAIOIINE [IEIOCTHOCTh HAYYHOU KapTHHBI MUPa
U crieni(UKy METOJIOB ITO3HAHUS, NCIIOJB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBJICHUE, TPOIECC, CHCTEeMa, HAy4YHBIA (aKT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEopHsi, HCCeloBaHue, HaONIoJeHUe, U3MEpPEeHHe, HKCIEPUMEHT U JPYrue); YHUBEPCAJIbHBIE
yueOHbIe JeicTBHs (ITO3HABATEIBHBIE, KOMMYHUKATUBHBIE, PETYIATUBHBIE), 00CCIICUHBAIOIIHEC
¢dbopmupoBanre (PyHKIHOHAIBHOM TPAMOTHOCTH U COIMAIBHON KOMIETEHIIMH OO0Y4arolInuXcsi;
CIIOCOOHOCTH oOy4Jaronmxcs UCTIOTh30BATh OCBOCHHEIC MEXTUCITUTUTHHAPHBIC,
MHPOBO33pEHYECKUE 3HAHUS U YHUBEpCaJbHble ydeOHBbIE ACHCTBHS B IIO3HABATEIBHOU U
COLIMAJIBHON ITPAKTHKE.

B pesynprare wu3yueHuss OHOJIOTMM Ha YpOBHE CpelHero ooiero oobpa3oBaHus Y
oOydaromerocss OyayTr chopMUpOBaHBI MO3HABATEIbHBIE YHUBEpPCAIbHBIC y4eOHBIE NEHCTBUS,
KOMMYHHUKATHBHBbIC YHHBEpCalbHbIC Y4YE€OHBIC JIEUCTBUSA, PETYIATUBHBIE YHUBEPCAIIbHBIC
ydeOHBIe JCUCTBHSI, COBMECTHAS JICATSIIEHOCTD.

MeranpeaMeTHble pe3yabTaThl OCBOSHHS MPOrPaMMBI CPEIHEro OOIIero oOpa3oBaHHS
JOJ>KHBI OTPaXKaTh:

OBiajieHHe YHUBEPCAJIBLHBIMU YU€OHBIMH MO3HABATEILHBIMHU A€liCTBUSIMU:

1)0a3o0Bble JJorMYecKHe JAeiCcTBUS:

CaMOCTOSTENILHO (OPMYJIUPOBATh W aKTYalH3UPOBaTh MPOOIEMy, paccMaTpuBaTh &
BCECTOPOHHE;

UCIIOIb30BaTh MPU OCBOCHUM 3HAHUU MNPUEMBI JIOTHYSCKOrO0 MEBIIIICHUS (aHAIH3a,
CHUHTE3a, CpaBHEHUS, KiIacCu(pUKauU, OOOOIICHUS), pPACKPhIBATh CMBICH OHOJOTHYECKUX
MTOHSITHH (BBIICIIATH HX XapaKTEPHbIC MPU3HAKH, YCTAHABINBATE CBS3H C APYTUMH TOHSATHSIMH );

OTIPENENATh IENU JIeATEIbHOCTH, 3a/JaBas MapaMeTpbl M KPUTEPUU HUX JIOCTHKEHUS,
COOTHOCHUTH P€3YJbTAThI IEATEIHLHOCTH C MOCTABICHHBIMH LIEISIMU;

UCIIOJIb30BaTh OWOJIOTMUECKUE TOHATUS sl OOBsSCHEHUS (AKTOB U SIBICHUH >KHUBOU
MIPUPO/IBI;

CTPOHWTh JIOTUYECKHE pacCyXJcHHsl (WHIYKTUBHBIC, [EAYKTUBHBIC, II0 aHAIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTHU U MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUAX, (POPMYIHPOBATH
BBIBOJIBI U 3aKITIOUCHUST;

NPUMEHSATh CXEMHO-MOJICJIbHBIE CPEACTBA Ui MPEACTaBICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIIEHUW B U3y4aeMBIX OWOJIOTHYECKUX OOBEKTaX, a TakKe MPOTHUBOPEUUU pPa3HOr0 poja,
BBISIBIICHHBIX B PA3TUYHBIX HH()OPMAIIMOHHBIX HCTOYHHUKAX;

pa3pabaThIBaTh TUIAH PEIICHUS MPOOJIEMBI C YIETOM aHAIN3a HMEIOIIUXCS MaTePHATbHBIX
Y HEMATEPUAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JESTENBbHOCTh, OLEHHUBAaTh COOTBETCTBHE DPE3YyJIbTATOB ILIEJsM,
OLICHUBATh PUCKU MOCJIE/ICTBUH JACATEITHHOCTH;

KOOPAMHHUPOBATh U BBIMOJIHATH PabdOTy B YCIOBHSIX pPEaJbHOr0, BUPTYAIbHOTO U
KOMOMHHPOBAHHOT'O B3aMMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBILUICHHUE MTPU PEIICHUH KU3HEHHBIX MPOOIeM.

2)0a30Bble Hcc/IeA0BaTeIbCKIE NeHCTBUA:
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BJIQ/IETh HABBIKAMU y4EOHO-HCCIIEI0BATENbCKON U MPOEKTHON N1€ATENbHOCTH, HaBbIKAMU
pasperieHus: npoodsieM, ClIOCOOHOCThIO M TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METOIOB
pelIeHUs TPaKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHbIX METOO0B MMO3HAHUS;

UCIIOJIb30BaTh pa3IMyHble BUABI JEATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHUS, €ro
WHTEpIpETAINH, MPEOoOPa30BaHUI0 U MPUMEHEHHIO B y4EOHBIX CHUTYalMsIX, B TOM YHUCIE MPHU
CO3JITaHUH Y4EOHBIX M COLUATBHBIX TPOEKTOB;

(hopMupoBaTh HAyYHBIA THUI MBIILUICHUS, BIAJAETh HAYYHONH TEPMUHOJOTUEH, KIIFOUEBBIMU
TOHSITHSIMHA U METOJIAMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 33/la4ll B 0Opa30BATENbHON NESTEIBHOCTH U
KU3HEHHBIX CUTYaITUsX;

BBISIBIISITh TPUYUHHO-CIICJICTBEHHBIC CBSI3M U aKTYaJIM3UPOBATh 3aJady, BBIIBUTaTh
TUNoTe3y €€ pelIeHHs, HaXOAUTh AapryMEeHThl [JIsl JI0Ka3aTelbCTBa CBOUX YTBEPIKICHUH,
3a/1aBaTh MapaMeTPhl U KPUTEPHH PEIICHUS;

aHAJIM3UPOBATh TMONYYEHHbIE B XOJ€ peHICHHUs 3aJayd pPe3yJbTaTbl, KPUTUYECKU
OLIEHUBATh UX JJOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBUSX;

JaBaTh OLEHKY HOBBIM CUTYAIIUsIM, OLICHUBATh MPUOOPETEHHBIN OIBIT;

OCYIIECTBIISITh IIE€JICHANPABICHHBIA MOUCK MEPEeHOCa CPEACTB M CIIOCOOOB JCHCTBHS B
po(heCcCHOHATFHYIO CPEyY;

yMeTh TIEPEHOCUTHh 3HAHWS B  TIO3HABATEIIFHYID W  MPAKTUYECKYI0  OOJNacTH
KHU3HEIeATeTbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIACTeH;

BBIZIBUTaTh HOBBIC HJCH, IpeajaraTh OpPUTHHAIBHBIC IMOAXOAbl M PEIICHUS, CTaBUTh
MpOoOJIEMBI U 3a]1a4H, JOMYCKAIOIIUe aIbTEPHATUBHbBIE PEIICHHUS.

3) padorta ¢ ungopmanmeii:

OPUEHTHUPOBATHCS B PA3IUYHBIX HMCTOYHHKAX WH(OpManuu (TEKCTe ydeOHOro mocoows,
HAYYHO-TIOMYJISIPHON JUTEpaType, OMOIOrHUECKUX CIOBApSAX M CIIPABOYHHUKAX, KOMIBIOTEPHBIX
0a3ax naHHbIX, B MHTepHere), aHAIM3UPOBaTh WH(OPMALMIO DPA3IUYHBIX BHJIOB U (POpPM
MPECTaBICHUS, KPUTUIECKU OLIEHUBATH €€ I0OCTOBEPHOCTh M HEMPOTHBOPEYNBOCTb;

(dhopMynupoBaTh 3ampockl W MPUMEHATH pa3jMYHble METOAbI TNpU TOHCKE U O0TOOpe
Oounonornyeckor nH(opmaIuu, HeoOXOIMMOM JJI BRIMIOTHEHUST YU€OHBIX 3a/1a4;

npuoOpeTaTh OMBIT HCMOJIb30BaHUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpILIEHCTBOBATh KYJIbTYPY AKTUBHOT'O MCIIOJIb30BAHMSI PA3JIMUYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITENIHO BBIOMpATh ONTHMAIbHYIO (OpMY MpeacTaBieHUs OHOJOrMYECKON
nHpopmaiuu (cxemsl, Tpaduky, AHarpaMMbl, TaOIUIIBI, PUCYHKH U IPYTOE);

UCIIOJIb30BaTh HAYYHBIM S3bIK B KauyeCTBE CpEACTBAa IMpH pPaboTe C OMOIOTHYECKOM
nHpopMaluet: TpUMEeHITh XUMUYECKUe, (PU3NYECKue U MaTeMaTHYeCKUe 3HaKU U CHUMBOIIBI,
dbopmynbl, abOpeBHaTypy, HOMEHKIATYpy, HCIIOJNB30BaTh W NPeoOpa3OBBIBATH 3HAKOBO-
CUMBOIMYECKHE CPEACTBA HATJIATHOCTH;

BJIQJICTh HABBIKAMH pACMO3HABAaHWS W 3alHUThl  WH(DOpManuu, WHHOPMAIIMOHHOM
0€301acHOCTH JINYHOCTH.

OByaieHHe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH el CTBUSIMM:

1)o0menne:

OCYILIECTBIISATh KOMMYHUKAIIMA BO BCeX cepax >KM3HHU, aKTUBHO y4acTBOBATh B JUAJIOTe
WIM JUCKYCCHU TI0 CYIIECTBY OOCY)XJIaeMOM TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKAa3bIBATh
CYXJCHHUS OTHOCHTEIHHO BBIMOJIHEHUS TMpeyiaraeMoi 3aJayd, Y4YUThIBATb HMHTEPECHl H
COTJIaCOBAaHHOCTbH MO3UIUH IPYTUX YYACTHUKOB JMAJIOTa WK JAUCKYCCUN);
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pacrio3HaBaTh HeBepOalbHBIE CPEACTBA OOLICHMs, NOHUMATh 3HAYEHUE COLMAIbHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUS KOH(PIUKTHBIX CUTYaIlUi, YMETh CMATYaTh KOH(DIUKTH 1
BECTH IIEPErOBOPHI;

BJIAJETh PA3IMYHBIMU CIIOCOOAMHU OOIICHHS M B3aWMOJICHCTBUSA, MOHUMATh HAaMEPEHUS
JPYruXx Jro/ieH, MposBIATh YBaKUTEIbHOE OTHOIIEHHE K COOECEIHUKY M B KOPPEKTHOH (hopme
(opMyIHpOBaTH CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOIO TOYKY 3PEHHUS C MCIOJIB30BAHMEM S3BIKOBBIX
CPEICTB.

2)coBMeCTHAS 1eATeJILHOCTD:

NOHMMATh U UCHOJNb30BaTh MPEUMYILECTBA KOMAaHIHOM M MHIUBUAYAJIbHON pabOThl MpHU
peleHr OMOIOrnYecKoil MpoOsieMbl, 0OOCHOBBIBATh HEOOXOIUMOCTh IPUMEHEHUS TPYIIIOBBIX
(hopM B3aMMOJICHCTBHUS MPU PEIICHUH YIeOHOM 3a/1auu;

BBIOMpPATh TEMAaTHUKy M METOJbl COBMECTHBIX ACHUCTBUH C Y4ETOM OOLIMX HMHTEPECOB H
BO3MOKHOCTEH Ka)KJIOr0 WICHA KOJUIEKTUBA;

IPUHMMATh LEIM COBMECTHOM JI€ATENbHOCTH, OPraHU30BbIBaTh M KOOPAMHHPOBATH
JNEUCTBUS IO €€ JIOCTHIKEHHUIO: COCTaBJIATh IUIAH JEHUCTBUM, PaclpencisaTb POIU C Y4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKJaTh pPe3yJIbTaThl COBMECTHON padOTHI;

OLIEHMBATh Ka4e€CTBO CBOETO BKJIAJa U KaXKJOr0 y4aCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
0 pa3zpaboTaHHBIM KPUTEPHUSIM;

Ipe/ylaraTb HOBBIE NPOEKTHI, OLIEHWBATH MJAEU C IMO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAaKTUYECKOW 3HAYUMOCTH;

OCYILIECTBIIATh IIO3UTUBHOE CTPATErMYECKOE IIOBEJCHUE B Pa3JIMYHBIX CUTYaLHUsX,
IPOSIBJIATH TBOPUECTBO U BOOOPAKEHHE, ObITh MHUIIMATUBHBIM.

OgBnajgeHHne YHHBeEPCAJIbHBIMHU Pery/JsiTHBHBIMY ICHCTBUSIMU

1)camoopranuszanms:

UCIIOJIb30BaTh OHMOJIOTMYECKHE 3HAHMS MU BBIBJICHUS MPOOJIEM W HMX pElIeHHs B
KHU3HEHHBIX M YYEOHBIX CUTYyaLlUsX;

BbIOMpaTh Ha OCHOBE OMOJIOTMUECKUX 3HAHUM IEJIEBbIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JNEUCTBUSX MU IOCTYIKax IO OTHOUIEHWIO K JKUBOH IPHUPOJE, CBOEMY 3I0POBBIO U 3I0POBBIO
OKPY’KAIOIIKX;

CaMOCTOSITENIbHO OCYIIECTBIISATh MO3HABATEIbHYIO AEATEIbHOCTh, BBIABIATH MPOOIEMBI,
CTaBUTh M (HOPMYIHPOBATH COOCTBEHHBIC 3aJaud B OOpa30BATEIbHON JEATEIBHOCTH U
KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATH IIJIAH PEIICHUS MPOOJIEMBl C yUETOM HMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MIPENOYTEHHI;

JlaBaTh OLEHKY HOBBIM CUTYalUsM;

paciypsaTh paMK1 y4eOHOI0 ITpeIMETa Ha OCHOBE JIUYHBIX MPEANIOUYTEHUN;

JiesIaTh OCO3HAHHBIIM BBIOOp, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH 32 PELICHUE;

OLIEHUBATh IPHUOOPETEHHBIN OIbIT;

CIocoOCTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO IIUPOKOH 3PYIUIIMU B PA3HBIX 00JIACTIX
3HAHMM, TOCTOSIHHO MOBBIIIATH CBO 00pa30BaTEIbHBINA U KYJIbTYPHBIA YPOBEHb.

2)cCaMOKOHTPOJIB:

JlaBaTh OLICHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTH, OLIEHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEISIM;
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BJIAJICTh HABBIKAMU ITO3HABATEIBHON pe(IeKCHH KaK OCO3HAHMs COBEPIIAEMbIX JEHCTBHUM
Y MBICIIMTENBHBIX MPOIECCOB, UX PE3Y/IbTATOB U OCHOBAHUH, MCIIONB30BaTh MPUEMBI pedieKcCuu
U1l OLICHKH CUTYalluH, BIOOpA BEPHOI'O PELICHHUS;
YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATD PEILIEHUS 110 UX CHUKEHUIO;
IPUHUMATh MOTUBBI U apI'YMEHTBI JPYTUX MIPU aHAIU3€ Pe3yJIbTaTOB EATEIbHOCTH;
3)npunsaTHe ceds M IPYrux:
IpUHUMATh ceOsl, IOHUMasi CBOU HEIOCTATKU U JOCTOUHCTBA;
IPUHUMATh MOTUBBI U ApI'YMEHTBI APYTUX MPU aHAJIN3€E PE3YIbTATOB JESATENbHOCTH;
NPU3HABATh CBOE MPABO U MPABO APYIHX Ha OLINOKH;
pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MHUP € TTO3UIMH JIPYroro 4eaoBeKa.
HNPEAMETHBIE PE3YJIBTATHBI

[IpenmeTHbIe pe3ynabTaThl OCBOEHHS cojepxkaHus ydeOHoro mpenmera «buomorus» Ha
yriIyOJaEHHOM ypOBHE OPHEHTUPOBAHBI Ha oOecrieueHue npoduiabHOro o0ydeHus 00yqaronuxcs
ouonorur. OHM BKIIOYAIOT: cHelU(UYecKre A OHOJIOTrMU HaydyHble 3HAHUS, yYMEHHUS H
CIoCcOOBl JCUCTBUI 1O OCBOCHMIO, WHTEpHpPETAllM M MpeoOpa3oBaHUIO 3HAHHMA, BHUIBI
NEeATeNbHOCTU 10 MOJIYYEHUIO HOBBIX 3HAHUM M UX NMPUMEHEHUIO B PA3IMUYHBIX y4eOHBIX, a
TaKXXE B PEAJIbHBIX JKU3HEHHBIX cUTyauusax. [IpenMerHble pe3yabTaTsl MPEACTAaBIEHBI 10 TOAaM
N3Yy4YEHHUS.

[IpenmeTHble pe3ynbTaThl OCBOEHUs yueOHOro mnpeamera «buonorus» B 10 knacce
JIOJKHBI OTPAXKaTh:

c(OpMHUPOBAHHOCTh 3HAHUM O MECTE U POJIU OMOJIOTUU B CUCTEME €CTECTBEHHBIX HAYK, B
(OpMHUPOBAHUU €CTECTBEHHO-HAyYHOW KapTHHBI MHpa, B IO3HAHUM 3aKOHOB MPHUPOABI U
pelieHrny mpobiieM palioHaIbHOT O MPUPOIONONIb30BaHUS, O BKJIAJE POCCUNCKUX U 3apyOeKHBIX
y4E€HBIX B Pa3BUTHE OUOJIOTUHY;

BJIAQJICHUE CHCTEMOM OMOJOrMYECKUX 3HAHUI, KOTOpas BKJIIOYAET: OCHOBOIIOJAraroliye
OMONOTHYECKUE TEPMUHBI M TOHATHS (KU3Hb, KIETKa, OpPraHu3M, MeETa0oiIHM3M, TOMEOCTas,
CaMOperyJslus, CaMOBOCIIPOM3BECHNE, HACIEICTBEHHOCTh, H3MEHUNBOCTh, POCT U Pa3BUTHE),
Oouonoruueckue Tteopuu (kiaerounas teopust T. [IBanna, M. Illneiinena, P. Bupxosna,
XpoMoOcoMHasl Teopusi HacineAacTBeHHOCTH T. Moprana), yuenust (H. M. BaBunoBa — o neHTpax
MHOr000pa3usi U MPOUCXOXKACHUS KyIbTYPHBIX PAaCTEHUI), 3aKOHBI (€IMHOO0Opa3us MMOTOMKOB
IIEpPBOr0 IOKOJIEHUS], PACILEIIJIEHHs], YACTOTHI FaMeT, HE3aBUCUMOro Haciaenosanus I'. Mennens,
TOMOJIOTUYECKUX PSAOB B HacieAcTBeHHON wu3meHunBoctd H. WM. Basuiosa), mpuHIMIBI
(KOMIUIEMEHTApHOCTH);

BJIAJICHUE OCHOBHBIMH METOJIaMU HAYYHOI'O IO3HAHUS, UCHOIb3YEMbIX B OMOJIOrMYECKUX
UCCIIEIOBAaHMSIX JKUBBIX O0OBEKTOB (OMHUCaHUe, U3MEpEHUe, HAOII0AeHNE, SKCIIEPUMEHT);

YMEHHE BBIACIATh CYHICCTBEHHBIC IIPU3HAKU: BUPYCOB, KIETOK IPOKAPHOT U 3YKApHOT,
OJTHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPTraHMU3MOB, B TOM 4HcCle OakTepuil, TpuOOB, PACTCHHIA,
KUBOTHBIX U Y€JIOBEKA, CTPOCHHUS OPTraHOB U CHUCTEM OPIaHOB PACTEHUH, )KUBOTHBIX, YEJIOBEKA,
MIPOLIECCOB  JKU3HENEATEIbHOCTH, NPOTEKAIOUIMX B OpraHU3Max pacTeHWH, >KUBOTHBIX U
YeJI0BeKa, OMOJIOrMUECKUX MPOLECCOB: OOMEHa BellecTB (MeTa0o0a13M), IPEBPALLCHU ] YHEPI U,
Opo’keHusl, aBTOTPOPHOr0 M TeTepoTpPO(HOro TUIOB MUTAaHUA, (POTOCHHTE3a M XEMOCHHTE3a,
MHUTO3a, Meil03a, raMeToreHe3a, sMOpHOreHesa, MocTIMOPHOHAIEHOTO Pa3BUTHUS, PA3MHOXKEHUS,
WHJUBUIYaIIbHOTO pa3BUTHUsI OpraHu3Ma (OHTOI€He3a), B3aUMOJICHCTBUS TEHOB, I'eTepo3Hca,
HCKYCCTBEHHOI'O 0TOOPA;
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YMEHHME YCTaHABJIMBATh B3aWMOCBS3U MEXJY OpraHOMJAaMH KIETKH U UX (DYHKIUSAMHU,
CTPOCHHEM KJIETOK Pa3HBIX TKaHEH U WX QYHKIMSAMU, MEKIy OpraHaMu U CUCTEMaMU OPTaHOB y
pacTeHUii, >KMBOTHBIX W 4YelOBeKa M UX (QYHKIHUSAMH, MEXIy CHCTEMaMHU OPraHoB M HUX
GYHKIUSMHE, MEXIYy dTamaMd OOMEHa BEIIECTB, dTalmaMH KJIETOYHOTO IHMKIIA U SKU3HEHHBIX
LIMKIOB OpraHu3MOB, OJTalaMl SMOpPUOHANBHOTO PpAa3BUTHS, TEHOTUIIOM U (PeHOTHUIIOM,
(eHoTHIIOM U (haKTOpaMH CPeIbl OOUTAHUS;

YMEHHE BBISIBIATH OTJIMYUTENIbHBIE MPHU3HAKU JKUBBIX CHCTEM, B TOM YHCIE PACTCHHI,
JKUBOTHBIX U YEJIOBCKA;

YMEHHUE UCIOIb30BaTh COOTBETCTBYIOIINE aPTyMEHThI, OMOJIOrMUECKYI0O TEPMUHOIOTHIO U
CHMBOJIMKY JUTSI IOKa3aTeIbCTBA POACTBA OPTaHU3MOB PA3HBIX CHCTEMATHUECKUX TPYIIIT;

YMEHHE peliaTh OHOIOTMYecKHe 3aJayd, BBIABIATH MPUYMHHO-CICJCTBCHHBIC CBS3H
MEXy HCCIEeIyeMbIMU OHOJIOrMYECKUMU TpPOLIECCAaMU U SBJICHUSMH, JeNaTh BBIBOABI U
MIPOTHO3BI HA OCHOBAHUH TTOTyYEHHBIX PE3yIbTAaTOB;

yYMEHHE BBINOJIHATH JaObOpaToOpHble M MpaKTHYecKue padoThl, cOOMIOAATh MpaBuia MpU
pabote ¢ yueOHBIM U 1a00paTOpHBIM 000pYI0BAHUEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATh HX JKCHEPUMEHTAIBHBIMU CPEJCTBAMHU,
(bopMynupys 1eNb UCCIeI0BAHNS, aHATH3UPOBATh TOJTYYECHHBIC PE3YIbTATHI U JIENIaTh BHIBOJIBI;

YMEHHE y4acTBOBAaTh B YyueOHO-HCCIENOBATENbCKONW paboTe MO OMONOrMH, SKOJIOTHUU U
MeIUIMHE, MPOBOANMON Ha 0a3e MIKONBHBIX HAYYHBIX OOMIECTB, W ITYOJHMYHO TPEACTABIATH
MOJTyYEHHBIE Pe3yNbTaThl HA YYEHUUYECKHX KOH(PEPEHIIHSIX;

YMEHHE OIEHUBATh OJTHYECKHE acCIeKThl COBPEMEHHBIX WCCIEAOBAaHUH B OOJNACTH
OWoNornM W MEAWIHHBI (KIOHHUPOBAaHWE, HCKYCCTBEHHOE OILIOIOTBOPEHHUE, HAIPABICHHOE
M3MEHEHHE TeHOMa U CO3JJaHie TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBISTh OCO3HAHHBIN BBIOOp Oy/yIiei npodeccuoHaIbHON AeATEIbHOCTH B
obyactu GMOJIOTUH, MEULIUHBI, OMOTEXHOJIOTUH, BETEPUHAPUH, CETLCKOT0 X035CTBA, MUIIEBOM
MPOMBIIIJICHHOCTH, YIIyONATh TO3HABaTENbHBIA HMHTEPEC, HANpaBICHHBIH HAa OCO3HAHHBIN
BBIOOp COOTBETCTBYIOLIEH Mpodeccur W MPONOJDKEHUE OHOIOrHYecKoro oOpa3oBaHUS B
OpraHU3aIHIX CPETHEro MPO(EeCCHOHATEHOTO U BBICIIETO0 00pa30BaHUsI.

[IpenmetHble pe3ynabTaThl OCBOEHHs YydeOHoro mnpeamera «buonorus» B 11 Knacce
JIOJDKHBI OTPaKaTh:

c(OPMHUPOBAHHOCTh 3HAHUN O MECTE U POJIU OMOJIOIMM B CUCTEME €CTECTBEHHBIX HAYK, B
(hopMUpPOBaHHUN COBPEMEHHOW €CTECTBEHHO-HAy4YHOM KapTHHBI MHpa, B IO3HAHUU 3aKOHOB
MPUPOJBI U PEUICHUH SKOJIOTMYECKUX MPOOJIEM YeIOBEUECTBA, a TAK)XKE B PEUICHUH BOIMPOCOB
palMoOHAIBHOIO MPHUPOJIONOIb30BaHUS, M B (POPMHUPOBAHMM IIEHHOCTHOTO OTHOILIEHUS K
npupoze, OOIIEeCTBY, YETOBEKY, O BKIaJ€ POCCHICKMX M 3apyOeXHBIX y4&HBIX-OHMOJIOrOB B
pa3BUTHE OHOIOTHH;

YMEHHUE BIAJIETh CUCTEMOW OMOJIOTHYECKUX 3HAHWM, KOTOpas BKIIOYAET ONMpEACTICHUS H
MOHMMAaHHUE CYIIHOCTH OCHOBOIMOJAralomux OWOJTOrMYecKUX TEPMUHOB U TOHATHHA (BHI,
sKocucteMa, Ouocdepa), Oumonmorumueckue Tteopuu (dBomonMoHHas Tteopuss Y. JlapBuHa,
CUHTeTHYecKasi Teopus »Bomonnu), yueHus (A. H. CeBepuoBa — 0 MyTsSX M HalpaBICHUIX
spomoniun, B.W. Bepranckoro — o 6mocdepe), 3akoHbl (reHeTHYeCKOro paBHoBecust k. Xapau
u B. Baiinbepra, 3aponbimeBoro cxonactsa K. M. bapa), mpasuna (munumyma FO. JIubuxa,
AKOJIOTHYECKON MUPaMUIbl IHEPTUH ), TUIOTE3bI (THHoTe3a «Mupa PHK» V. I'mnbepra);

YMEHHE BIAJICTh OCHOBHBIMH METOJaMH HAyYHOI'O0 TIO3HAHUSA, HCIOIb3YEeMbIMU B
OMOJIOTMUECKUX MCCIICIOBAaHUSAX IKUBBIX OOBEKTOB U JKOCHUCTEM (OMHMCaHUE, H3MEpPEHUE,
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HaOJI0IeHUE, SKCIIEPUMEHT), CIIOCOOaMU BBISBICHUSI M OLIEHKU aHTPOIOI€HHBIX W3MEHEHHH B
IIPUPOJIE;

YMEHHUE BBIACIATh CYHIECTBEHHbIE INPU3HAKU: BHJOB, OMOI€OLIEHO30B, 3KOCUCTEM U
ouocdepsl, CTAOMIM3HPYIOUIETO, JABMXKYIIETO M Pa3phIBAIOIIETO E€CTECTBEHHOro o0TOopa,
JUIONATPUUECKOr0 M CUMIIATPUUYECKOr0 BUI000OPAa30BaHUs, BIMSHUS IBUKYILUX CHJI SBOJIIOLUU
Ha TeHO(OH]| MOMYIISAIUHU, TPUCITOCOOIEHHOCTH OPTaHU3MOB K Cpele OOMTaHMs, YepeOBaHUS
HampaBJIeHUN 3BOJIIOLIMH, KPYTOBOPOTA BELIECTB U MOTOKA YHEPIUU B HIKOCUCTEMAX;

YMEHHE YCTaHABIMBATh B3aWMOCBS3M MEXAY NPOIECCAaMH JBONIONHH, IBYKYIIUMH
CHJIAaMHM aHTPOIIOre€He3a, KOMIOHEHTAMU PA3JIMYHBIX HKOCHUCTEM M NPHUCIIOCOOIEHUSIMU K HUM
OpraHN3MOB;

YMEHUE BBISBIISATh OTIMYUTENBbHBIC IPU3HAKH JKUBBIX CUCTEM, MPUCIIOCOOIECHHOCTh BUI0B
K cpele oOuTaHus, aOMOTUYECKUX M OMOTMYECKHMX KOMIIOHEHTOB 3KOCHCTEM, B3aMMOCBs3eH
OpPraHU3MOB B COOOIIECTBAX, AaHTPOIIOr€HHBIX N3MEHEHHH B 9KOCHCTEMAaX CBOCH MECTHOCTH;

YMEHHUE UCIOIb30BaTh COOTBETCTBYIOIINE apTyMEHThI, OMOIOrMYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIUKY ISl JIOKA3aTelIbCTBA POJCTBA OPraHM3MOB pa3HBIX CHUCTEMATUYECKUX TPYIII,
B3aMMOCBSI3M OPraHU3MOB U Cpeibl OOMTaHUs, €IUHCTBA YEJIOBEYECKHX pac, HEOOXOIUMOCTH
COXpaHEHHsT MHOT000pa3usi BHUIOB M KOCHCTEM KaK YCIOBHUSI COCYIIECTBOBAHHUS HPUPOABI U
YeJI0BEYECTBA;

yMEHHE pemaTh OWOJOTHYECKHE 3a/laud, BBIABISATH TNPUYMHHO-CIIEJCTBEHHBIC CBSI3U
MEXJY HCCIEeAYeMbIMH OHONOTHYECKUMH TpPOLIECCAaMU U SBJICHMUSMH, JE€NaTh BBIBOABI U
MIPOTHO3BI HA OCHOBAHHH MOJTYYSHHBIX Pe3yIIbTaTOB;

YMEHHUE BBIOIHATH JAOOpAaTOPHbIE M MpaKTHUECKUE paboThl, COONIONATh MpaBHiia IpU
pabote ¢ yueOHBIM U J1a0OpaTOPHBIM 00OPYIOBAHHUEM;

YMEHHUE BBIIBUTATh THUIOTE3bl, MPOBEPATh MX OSKCIEPUMEHTAJIBHBIMH CpEICTBAMH,
(bopMynupys 1eNb UCCIeI0BaHNs, aHAIM3UPOBATh MIOJIYUEHHBIE PE3YJbTaThl U JIEJ1aTh BHIBOJIBI;

yYMEHHE y4acTBOBaTh B Y4eOHO-HMCCIIEIOBATENBCKOM paboTe Mo OMOJIOrMH, SKOJIOTHH U
MeIUIUHe, NPOBOAUMON Ha 0a3e HIKOJbHBIX HAYYHBIX OOLIECTB, M MYOIMYHO IPEJICTABIAThH
MOJTyYCHHBIC PE3YNIbTAaThl HA YICHUYECKUX KOH(PEPEHIUIX;

yYMEHHUE OIIEHWBAaTh THUIOTE3bl M TEOPHUM O NPOMCXOXKIACHUU JKU3HU, YEJOBeKa U
YeJIOBEYECKUX pPac, O MPHUYMHAX, IMOCIEACTBUSAX M CIIOCO0aX IPEIOTBPAIICHUS TIIO0ATBHBIX
W3MEHeHul B buocdepe;

YMEHHUE OCYIIECTBIISATH OCO3HAHHBIN BBIOOP Oyaymiei nmpoecCuoHaIbHON JesATEIFHOCTH B
obmacT  OMOJNIOTMH, OSKOJNOTHH, HPUPOAONOIB30BAHUSA, MEIUIMHBI, OHWOTEXHOJIOTHUH,
IICUXOJIOTUH, BETEPUHAPUH, CEIICKOIO XO3AHCTBAa, MUILNEBOM HPOMBIIUIEHHOCTH, YIIyOJsATh
IIO3HABATE/IbHBIII HMHTEpEC, HANpaBICHHBIH Ha OCO3HAHHBI BBIOOP COOTBETCTBYIOLIEH
npopeccun U MPOJODKEHHE OMOJIOrMYEeCKOro o0pa3oBaHUs B OpraHU3alUsaX CpeIHEro
pOoeCCHOHATBHOTO M BBICIIIETO 00pa30BaHMUS.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmuecTBoyacos DJIEeKTPOHHbIE
Ne HaumenoBanuepasiesioB u
(uudposbIe)
n/m | TeMIPOrpamMMbl Bcero | Kourtpoabnbiepadorsl | IlpakTnuecknepadoTbl
o0pa3oBaTe/ibHbIepecypchl
1 buonoruskaknayka 1
2 JKuBble cucTEMBI U UX U3yYECHHE 2
3 Buonorusikierku 2 0.5
4 XUMHUYECKasiOpraHN3aIHSIKICTKH 10
5 Crpoennie v PyHKITUUKICTKH 8 2
6 OOMeH BelecTB U NMpeBpalleHue 9 1
SHEPruu B KJIETKE
7 Hacnencrsennas unopmanus u 9 05
peanusanus e€ B KIETKe '
KHN3HEeHHBINIKITKIIETKHA 6 1
Ctpoenue 1 QyHKIMHOPTaHU3MOB 17 1.5
10 PazmHOXeHMe 8 15
Pa3BUTHEOPTaHU3MOB
I'eneruka — Hayka o
11 HACJEACTBEHHOCTH M M3MEHYHNBOCTH 2 0.5
OpPraHU3MOB
12 3aKOHOMEPHOCTUHACIIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTUU3MEHYNBOCTH 6 1
14 I'enerukauenoBeka 3 0.5
15 CenexuusopraHu3mMoB 4 1
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buorexHonorus u
16 4
CHHTETHYeCKasiONOoIorus
17 PesepBHOEBpeMs 1
OBIIEE KOJIMYECTBO YACOB I1O 102 0 13
IMPOI'PAMME
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11 KIIACC

KouunvecTBo4yacoB JJIeKTPOHHbIE
Ne HaumeHoBaHuepasae/ioB u
(uudposrie)
n/n TEMIIPOrpaMMbl Bcero Kontpoabnubiepaborsl | IIpakTnueckuepadoTsl
o0pa3oBaTeJbHbIEPeCYpPChl

3apoxkICHNE U pa3BUTHE

1 ABOJTIOIUOHHBIX MPEACTABICHHUI 4
B Omonoruu
MukposBOIIONS 1

2 P 14 2
e€pe3yIbTaThl

3 MakpoaBosnrouus 1 6
e€pe3ybpTaThl

4 [Ipoucxoxnenue u pa3BuTUE 15 15
XKH3HU Ha 3emie '
IIpoucxoxmenueuenoBeka —

5 P 10 1
AHTPOIIOTeHE3
DKOJIOTHsI — HayKa O

6 B3aUMOOTHOIICHHSX OPTraHU3MOB 3 05
U HaJIOPTaHU3MEHHBIX CHCTEM C '
OKpY>Karollen cpenon
Opraau3Mebl ¥ cpeaoOuTaHUs 1.5
DKOJIOTUSIBUIOB U MOIYJISIUN 0.5
DKOIOTHSCOOOIIECTB.

9 12 0.5
DKOJIOTrM4eCKUECUCTEMBI

10 buocdepa — 6
IJ100AJIbHASIDKOCUCTEMA

11 YenoBek u OKpysKaromiascpeaa 6

12 PesepBHOEBpeMs 8

MapwuHa MUTpreBHa, AMPEKTOP
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OBIIEE KOJIMYECTBO YACOB I10 102 0 75
[TPOI'PAMME '
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ITOYPOYHOE INIJIAHUPOBAHHUE

10 KJIACC
Ne KoummuyecTtBouacos
Jatausy DJIeKTPOHHbIeNM(PpoBbIEOOPa30B
n | Temaypoka Bc KonTpo/bHbI IMpakTnyeckun
YyeHHusl aTeJibHbIEpPeCcypChl
/ ero | epaboThbl epadoThI
n
1 buonorus kak KOMIUIEKCHas HAayKa U 1
KaK 4YaCTh COBPEMEHHOI0 00IIIecTBa
2 JKuBble cucTeMBl U UX CBOICTBA 1
3 YpoBHEBasIOpPraHU3aUSKUBBIXCUCT 1
eM
4 HcTopust OTKpPBITHS U U3YUEHUS 1
xietku. Kiierounasteopus
MeTozbl MOJIEKYIIIPHON U
KJICTOUYHOW OMOJIOTHH.
[TpakTuueckas pabora «3ydenue
5 METOMO0B KJIETOYHON OMOIOrnu 1 0.5
(xpomarorpadusi, saeKTpodopes,
muddepeHnranbHOe
ueHtpudyruponanue, [TL[P)»
6 XUMHUYECKUNCOCTABKIICTKU 1
7 MunepanbHbIe BelIecTBa KIETKU, UX 1
Onoornyeckas poiib
Oprannyeckue BelecTBa KIeTKH —
8 oenku. Jlaboparopras pabora 1 0.5
«O6Hapyx)eHHe OEJIKOB € TTOMOIIBIO
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Ka4CCTBCHHBIX peaKHHﬁ))

CsoiicTBa, K1accudukanms u
GbyHKIMHN OeNKOB

10

OpraHnyecK1eBeleCTBAKICTKH —
YTJIEBOABI

11

OpFaHI/I‘ICCKI/IeBeH_[eCTBaKJ'IeTKI/I —
JINTIN IBI

12

Hyxknennoseie kucinotel. JJTHK 1
PHK. JIabopaTtopnas pabora
«MccnenoBanue HyKJIEHHOBBIX 1
KHCJIOT, BBIJICJIEHHBIX U3 KJIETOK
pa3IMYHbIX OPTaHU3MOB)»

0.5

13

Crpoenue u pynkiuu ATD. Ipyrue
nykieozuarpudocharsl (HTD)

14

CexBennpoBanue [IHK. Meroast
T€HOMHKH, TPAHCKPUTITOMHKH, 1
MIPOTEOMUKH

15

MeTonbICTpYKTYpHOMOUOIOTHI 1

16

TUIBIKIETOK.
IIpokaproTHyeCcKasKIeTKa

17

CtpoeHue 3yKapuOTHYECKON KIETKHU.
[TpakTtuyeckas pabora «3yuenue 1
CBOMCTB KJIETOYHOW MEMOpaHbD»

0.5

18

IToBepXHOCTHBINANIIAPATKIIETKU 1

19

OnHoMeMOpaHHbIE OPraHOUIbI
kietku. [Ipakriueckas pabora
«V3ydeHue TBUKEHUS IIUTOILIA3MBI

B PACTUTCIIbHBIX KJICTKAX»

0.5
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20

[TosyaBTOHOMHBIE OPTaHOMIbI
KJIETKU: MUTOXOH/IPUH, TUIACTUIBI.
JlaboparopHast pabora
«HMccnenoBanue mia3mMonusa u
JICTITa3MOJIH3a B PACTUTEILHBIX
KJIETKaX)»

0.5

21

HememOpaHHbBICOPTaHOUTBIKICTKH 1

22

Crtpoenue u pyHKIMUSIpA 1

23

CpaBHUTENbHAS XapaKTePUCTUKA
KJIETOK 2yKkapuot. JlaboparopHas
pabora «3ydyeHue cTpoeHust KIETOK
pa3IMYHBIX OPTAHU3MOBY»

0.5

24

AccuMWIALNS U JUCCUMUIISALUSA —
JIB€ CTOPOHBI MeTabonu3ma. Tumsl
obOmeHa BemiecTB. JlJabopaTopHas
pabora «/3yueHune KaTalTuTHYECKOH
aKTUBHOCTH (pepMEeHTOB (Ha
IpUMepe aMUJIa3bl UM KaTajla3bl)»

25

@epMEeHTATUBHBIN XapakTep
peakuuii KJIETOUHOr0 MeTadoIu3Ma.
JlaGoparopHas pabota «3yueHue
(epMEHTaTUBHOT'O PaCIICTUICHHUS 1
HEepOKCHUIa BOAOPO/A B
pPacTUTENbHBIX U )KUBOTHBIX
KJIETKAX»

0.5

26

benku-akTuBaTops! 1 O€JIKH-
MHTUOUTOpPBI

27

ABTOTPOPHBINTUIIOOMEHABEIIIECTB 1

[JOKYMEHT NOAMNWUCAH 3MEKTPOHHOW MOANMUCHIO
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28 dorocuHTE3 1
XemocwuHTes. JlaboparopHas pabora
29 «CpaBHeHUE MTPOLIECCOB 1 0.5
(dboToCHHTE3a M XEMOCHHTE3a
AHa’poOHBIE OpraHu3Mbl. Bubt
30 opoxxenusi. JlaboparopHas padora 1
«CpaBHEHHE TTPOIECCOB OPOXKEHUS U
TBIXAHUSD»
31 AnpoOHBIE OpraHU3MBI. ITaITbl 1
SHEPTETUYECKOro 0OMEeHa
DHeprusi MeMOPaHHOTO TPaIueHTa
32 npotoHoB. Cunte3 AT®: pabora 1
npoToHHOM AT®-cunTassl
33 | PeaknuuMaTpuYHOrOCUHTE3a 1
34 Tpanckpunuus — 1
MatpuusbliicuaTe3 PHK
35 | Tpancnsauus u e€3Tarsl 1
36 KomupoBanne aMuHOKUCIIOT. Poib 1
pubocoM B OrocuHTEe3e Oenka
37 Opranuzanusi reHoMa Y IPOKapuoT U 1
YKapHOT
38 MornekynspHble MEXaHU3MBbI 1
AKCIIPECCUU TE€HOB Y DYKapPHOT
Bupycel — BHeKIIeTOUHBIE (hOPMBI
39 JKU3HU U OOJIUTATHBIC TIAPA3UTHI. 1 05
[TpakTiueckas pabora «Co3znanue '
MOJIEITH BUPYCa
40 | BupycHble 3a0051€BaHNs YEI0BEKA, 1
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JKUBOTHBIX, PAaCTEHUI

41 Hanorexnonoruu B 6uonoruu u 1
MEIUIINHE

42 JKN3HEHHBIN N KITKIIETKH 1

43 | Marpuunsniicunte3 JJHK 1
Xpomocomsl. JITaboparopHas padora

44 | «M3y4yeHue XpoMOCOM Ha IOTOBBIX 1 0.5
MUKpOIIpernapaTax»

45 JleneHueKIeTK — MUTO3 1
Tune! knerok. Kapuokunes u
nuToKKMHE3. JJaboparopHas padora

46 «Habmroneane MuTO3a B KIIETKaxX 1 0.5
KOHYMKA KOpEIIKa JIyKa (Ha TOTOBBIX
MUKpOIIpenaparax)»

47 Perynasnussku3HeHHOT OIUKITIAKIETOK 1

48 Opranu3MKakeInHOEIEI0e 1
Tkanu pacrenuii. JlaboparopHas

49 | pabora «/3yueHue TkaHeil 1 0.5
pacTeHuin»
TkaHU )KUBOTHBIX U YEJIOBEKA.

50 | JlaGoparopuas pabora «3y4cHwme 1 0.5
TKaHEW )KUBOTHBIX)
Opranbl. CucTeMbl OpraHOB.

51 | JlaboparopHas pabora «3y4yeHue 1 0.5
OpPraHOB I[BETKOBOI'O PACTCHUS»

52 OrnoparenaopraHu3MoB 1

53 | /JIBM)KEHHEOPraHW3MOB 1
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54 | IlutaHueopraHu3MoB 1
[TuTanue MO3BOHOYHBIX )KHUBOTHBIX.

55 [IumeBapurenpHas cucreMa 1
YeoBeKa

56 | JIpixaHueopraHu3MOB 1

57 JIpIxaHue MO3BOHOYHBIX KUBOTHBIX 1
Y YEeJIOBEeKA

58 TpaHcropTBeNIecTB Y OpraHu3MoB 1
KpoBenocHas cucrema

59 MTO3BOHOYHBIX KUBOTHBIX U 1
YeJoBeKa

60 | Beinenenue y opranu3mMoB 1

61 3ammura y oOpraHu3MoB

62 | HMmmyHHascucTemayenoBeka 1

63 Pa3znpaxxuMocTh U perynsnus y 1
OpPraHUu3MOB
['ymopasnbHas peryssius u

64 SHJIOKpUHHAS CUCTEMa KUBOTHBIX U 1
YeJIoBeKa

65 | DopMBIPa3MHOKCHUSIOPTAHU3MOB 1

66 [TomoBoepazMHOXEHNE

67 | Meiio3 1
["amerorenes. OOpazoBaHue u
Pa3BUTHE MOJOBBIX KJIETOK.

68 | JlaGoparopuas pabora «/3yucHue 1 0.5
CTPOCHHMS TOJIOBBIX KJIETOK Ha
TOTOBBIX MHKpOIIpernaparax
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69

I/IH,Z[I/IBI/I,Z[yaJ'H:HOCp A3BUTUCOPIraHU3M
OB — OHTOI'CHE3

70

3akJajika OpraHoB M TKaHEH u3
3apO/IBIIIEBBIX JTUCTKOB

71

PocTtn Pa3BUTUC )KUBOTHBIX.
JlaboparopHast pabota «BrisiBIeHUE
TIPU3HAKOB CXOJICTBA 3apOJIbIIICH
IIO3BOHOYHBIX )KUBOTHBIX»

0.5

72

PazMmHOMXeHME U pa3BUTUE PACTECHUMN.
JlaboparopHas pabora «CtpoeHue
OpPTraHOB Pa3MHOXKEHUS BBICIITUX
pacTeHuin»

0.5

73

I/ICTOpI/IH CTAHOBJICHHA U PA3BUTUA
TCHCTUKH KaK HAYKH

74

OCHOBHBIC TIOHATHS U CHMBOJIBI
reHetuku. JlaboparopHas pabora
«/Ipozodumna kak 00BEKT
T€HETHYECKUX UCCIIEOBAHMIN

0.5

75

3aKOHOMEPHOCTHU Hacje10BaHMs
npU3HAKOB. MOHOTHOpUIHOE
ckpeuBanue. [Ipaktuueckaspabora 1
"N3yueHnnepe3ynbTaTOBMOHOT HOPH/T
HOT'OCKPEIUBAHUS Y IPO30(HIIHI"

0.5

76

[{uTonornaeckneocCHOBBIMOHOTHOpH
JTHOIOCKpELIMBaHUs

77

AHanu3upyroueecKpelMBaHuE.
HenonnoenoMuHupoBanue

78

JurubpuaHoe CKpelBaHue. 1

0.5
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[TpakTtuyeckas pabora «3yuenue
pe3ynbTaTOB JUTHOPUAHOIO
CKPEIIUBAHUS Y IPO30(OUITBDY

[{uTonornaecKkueoCHOBBIIUTUOPUTH

7 OTOCKpEIUBaHUS

80 CreryieHHOCHACIICTOBAaHUSTIPU3HAKO
B

81 XPpOMOCOMHASATEOPHUSHACIEICTBEHHO
CTH

82 I'eneTukamona

83 ['eHOTHIIKAKIIEIOCTHAsICHCTEMA

84 I'eneT4ECKUI KOHTPOJIb Pa3BUTHUSA
pacTeHul, )KUBOTHBIX M YEIOBEKa

85 M3MeHYnBOCTHIIPU3HAKOB.
BunsmmsmMenunBocT

86 MoaudukanoHHas T U3MEHYHUBOCTh
BapuauuonHsslii psag u
BapuallMOHHAs KpUBasl.
JlaboparopHast pabora

87 «HccnenoBanue 3aKkOHOMEPHOCTEN 0.5
MOAM(PUKAIIMOHHON U3MEHUYUBOCTH.
[TocTpoeHneBapraMOHHOrOpsAIA U
BApUALIMOHHOUKPUBOW

88 ['enoTHIIMYECKASIU3MEHUYUBOCTD.
KomOnHaTHBHAsIN3MEHYUBOCTE
MyrainnoHHas U3MEHYUBOCTb.

89 [TpakTuueckas pabora «MyTtamuu y 0.5

Jpo30QITEI (Ha TOTOBBIX
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MHKpOIMpenapaTax)»

90

BaKOHOMepHOCTI/I MYTAallUOHHOT' O
Imponecca. OnureHeTnka u
OIIMI'CHOMUKA

91

I'eneruka yenoseka. [IpakTuueckas
pabora «CocTaBiieHHE U aHAIU3
POIOCIOBHOM

0.5

92

MertoabIMe TMITNHCKONTEHETUKHT

93

3HaueHne MEIUIIMHCKON T'€HETHKHU B
MpEAOTBPAIIEHUH U JICUEHUH
reHeTHYECKUX 3a00IeBaHuI
YyeJIoBeKa

94

OCHOBHBIE TIOHATHSI CEJICKIINU.
JlaGoparopHas pabota «3yuenue
COPTOB KYJIbTYPHBIX PACTCHUI 1
MOPOJI IOMAIITHUX KUBOTHBIX)

0.5

95

MeTozbl CeeKIIMOHHOM paboThI.
JlaboparopHas padora «3yuenue
METOJIOB CEJICKITH PACTCHHID

0.5

96

JlocTrKeHUsl celneKIuu pacTeHU U
KUBOTHBIX. [IpakTHueckaspabora
«IIpuBuBKapacTeHuD»

97

CoxpaHeHue, u3y4eHue u
UCITOJIb30BaHHE T€HETUUYECKUX

pecypcoB

98

buorexHonmorus Kak Hayka u
OTpaciib MPOU3BOJICTBA.
[Tpaktuyeckas pabdora «3yuenue

0.5
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00BEKTOB OMOTEXHOIOT UM
99 OCHOBHBICHAIPABIICHUSICHHTETHYECK 1
0lOMOJIOrun
10
0 XPpOMOCOMHasl U T€HHAsAUHKEHEPUs 1
10
1 MeaunuHCKHeONOTEXHOIOT I 1
10 Pesepsnbiii ypok. [IoBTopenue,
5 000011IeHNE, CHCTEMATH3AINS 1
3HAHUH
OBILEE KOJIMYECTBO HACOB I10 10 0 135
ITPOITPAMME 2
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11 KIIACC

Ne KoumnuecrBouacos
Haranzy JIeKTPOHHbIeHU(POBHICOOPA30Ba
n Temaypoxka Bce | Kourpouabnbie | IIpaktuyeckue
YyeHust TeJIbHbIEPeCypChl
/ ro | padoThI paboThI
n

1 OBontonmoHHasaTeopus Y. 1
JapBuna

2 JBrKyIHe CUIIbI 3BOJIIOLUU 1
BUA0B 1o Y. JlapBuny
Bbopn0a 3a cymecTrBoBanue,

3 €CTECTBEHHBIN U NCKYCCTBEHHBIMN 1
oTOOp

4 DOopMUPOBAHUECUHTETUYECKONTE 1
OpPUHUABOIIOLUU
DTarbl 3BOJIIOIIMOHHOTO

5 Iporiecca: MEKPOIBOJTIONHS U 1
MaKp O3BOJTIOITHUS
[onynsauns —

6 3JIeMEHTapHASICTUHUTIAIBOIOIN 1
u
3aKOH T€HETUYECKOI 0
paBHoBecus Jx. Xapau, B.

7 BaiinGepra. JlaboparopHas 1 05
pabota «BrisBieHHE '
W3MEHYHBOCTH Y 0COOEH OJTHOTO
BHJIa»

[JOKYMEHT NOAMNWUCAH 3MEKTPOHHOW MOANMUCHIO
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DneMeHTapHbIEPaKTOPBIIBOIIOL
un

Dddekt ocHoBarens. DhdexT
OYTBIJIOYHOT'O T'OPJIBIIIKA

10

Murpauuu. M3onsunn
MOMYJISAIINIA: Teorpaduueckas,
ouonornyeckas

11

EctectBenHsbIi 0TOOp —
HaIpaBJISIOMHN (aKTop
ABOJIIOLIUU

12

[TomoBoioT60p

13

[Tpucnoco6neHHOCTh
OpPraHU3MOB KaK pe3yybTaT
MUKpodBomoIuu. JlaboparopHas
pabora «3yduenue apomop¢ o308
Y UIMO0AJAITALMN Y PACTEHUH U
JKUBOTHBIX)»

0.5

14

[Tpumeps! prcocoOIeHUN y
OpraHu3MoOB: MOP(OJIOTHYECKUE,
¢buznonoruyecKue,
OMOXUMHUYECKHE,
TIOBEJICHYECKHE.
JlabopaTopHaspabora
«[TpucnocobiaeHnssOpranu3MoB 1
UXOTHOCHTEJIbHASIIEIIECO00pPa3HO
CTB»

0.5

15

Bun, ero xputrepun u CTpykTypa.
JlaboparopHast pabora
«CpaBHEHUE BUJIOB 11O

0.5
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MOP(OITOrHYECKOMY KPUTEPHUIO»

16

CrpykrypaBuna 1

17

BunoobpazoBanunekakpe3yabTar
MUKPOIBOITIOITUU

18

CBSI3bMUKPO3BOJIIOLUH U
AU IEMHOJIOTUU

19

Maxkpossosnronus.
ITameonTOMOrMYECKNE METOIBI 1
M3Y4YEHUS IBONIIOIIUU

20

BbuoreorpadudeckneMeToabI3yy
EHUSADBOIIOLUA

21

DOMOpuonoruueckue u
CPaBHUTEIHLHO-
Mop(]osoruueckrue MeTOo b
W3YUCHHUSI SBOJTIOIIUU

22

MounekynsspHO-T€eHETUYECKHUE,
OMOXUMMYECKHUE U
MaTEeMaTHYECKUE METOBI
U3Yy4EHUS HBOJIIOLUU

23

OO61Ke3aKkOHOMEPHOCTUIBOJTIOL
uu

24

AnantuBHas paguaius.
HepaBHOMEpHOCTD TEMITOB 1
IBOJIOIHH

25

Hayunsbie runoresbr
MIPOUCXOKJICHUS KU3HU HA 1
3emie

26

JloHay4HBbIE IpEACTABIEHUS O 1
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3apOKACHUU KU3HU

27

OCHOBHLICBT&HLIHeOpFaHI/I‘-IeC KO

UDBOITIOLIAHN

28

FI/IHOTC3BI3ap OXKICHUSKU3HU

29

Hcropus 3emnu u MeTo bl €€

usydenus. JlaboparopHas pabora

«M3yyeHue 1 onrucaHue

HCKOIIACMBIX OCTATKOB APCBHUX

OpTraHU3MOB»

0.5

30

HaLIaJ'ILHI)IeBTaHBIOpFaHI/I‘-IeCKOI>'I3

BOJIFOLIAH

31

DBOMIOIUAIYKAPUOT

32

OCHOBHBIE dTaIbl YBOJIIOLNH
pPacTUTEIBHOIO0 MUDA.
[TpakTuyeckas pabora
«U3yuenne ocobeHHOCTEH
CTPOCHUS PACTEHUI pa3HbBIX
OTJIEJIOB»

0.5

33

OCHOBHBIE dTaIlbI OBOJJIOIINHU
JKUBOTHOI'O MHUpa

34

DBOIIONHUS )KUBOTHBIX.
[IpakTnueckas padora
«3ydenne ocoOeHHOCTEH
CTPOEHUS TIO3BOHOYHBIX
JKHBOTHBIX)

0.5

35

PasButue xu3Hu Ha 3emiie 10
apaM | Mepruoam

36

MaccoBslie BBIMHUPAHUS —

1

[JOKYMEHT NOAMNWUCAH 3MEKTPOHHOW MOANMUCHIO
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IKOJIOTHUECKUE KPU3HUCHI
MPOIILIIOTO

37

CoBpeMeHHbIN IKOJTOrMYECKUI
KpHU3HUC, €ro 0COOEHHOCTH

38

CoBpeMeHHascuCcTEMaopraHuyec
KOT'OIIPOIILIOTO

39

OCHOBHBIECHCTEMAaTUYECKUETPYIT
IIBIOPTaHU3MOB

40

AHTpOHOHOPI/IH — HaykKa o
YCIIOBCKC

41

PazButne HpCHCTaBHeHHﬁ (6]
MMPOUCXOXKACHHUHN YCIIOBCKA

42

MecTo yenoBeka B CHCTEME
OpPraHHYECcKOro MUpA.
JlaboparopHas pabora
«3yuenne ocobeHHOCTEN
CTPOCHUS CKEJIeTa YeJI0BeKa,
CBSI3aHHBIX C TIPSIMOXOXKICHUEM)

0.5

43

JIBMKyIIECUIIBIAHTPOIIOT €HE3a

44

CooTHollIEHUE OMOIOTMYECKUX U
COIIMANBHBIX (DAKTOPOB B
aHTPOITOTCHE3e

45

OCHOBHBICCTaI[I/II/IaHTpOHOFeHCSa

46

IlameoreneTnka u
[1aJIEOT€EHOMHKA

47

9BOJ'IIOHI/ISICOBpeMeHHOFOLIeJ'IOBC
Ka

48

UYenoBeyeckue pachl.

1

0.5
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[TpakTudeckas pabora
«M3ydeHne SKOIOrnueCcKuX
aJanTali 4eJI0BeKa

49

MexaucIuIInHApHBIEMETOAblaH
TPOIOJIOTUU

50

3apoxaeHue u
Pa3BUTHUEIKOJIOTUU

51

MeToab! SKOJIOTHH.
JlabopaTtopHnas pabora
«M3ydyeHne MeTo10B
9KOJIOTUYECKUX UCCIIE0BAaHUI

0.5

52

3HaYeHUE YKOIOTHICCKUX
3HaHHUH JJI 9YCJIOBCKaA

53

DkonoruveckuehakTopsl

54

Abuotnueckue akropsl. CBeT
KaK 3KOJIOTHYECKHU (aKTop.
JlabopaTtopHnas pabora
«BpIsiBIIEHUE TTPHCTIOCOOICHUI
OPTraHM3MOB K BIIMSIHUIO CBETa»

0.5

55

AbuoTtnueckue (GpakTopsl.
Temneparypa kax
IKOJIOTUYECKUH (HaKTop.
JlaboparopHas pabora
«BrIsIBICHHE TPUCTIOCOOICHUMA
OpPTaHU3MOB K BIUSHUIO
TeMIepaTypb»

0.5

56

AbuoTtnueckue GpakTopsl.
BrnaxHOCTEH KaK DKOJIOrHYeCKU

0.5
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¢axTop. JIaboparopHas paboTa
«AHATOMHUYECKUE OCOOEHHOCTU
pacTeHUM U3 pa3HbIX MECT
oOUTaHUS»

57

CpenploOuTaHUsOpraHU3MOB

58

buonornyecknepuT™Mbl

59

KuznennoieopMblOpraHU3MOB

60

= T =Y =

buornueckuedakropsl

61

3HaueHne OMOTHYECKUX
B3aUMOJIENUCTBUH IIg
CYIIIECTBOBAHHSI OPTaHU3MOB B
cpezne oOuTaHus

62

OKOJI0rM4eCKUEXapaKTEPUCTUKN
HOMYJISILUA

63

OcHOBHBIE NTOKa3aTeIn
HOMYJISLMN: YUCICHHOCTB,
IJIOTHOCTh, BO3pacTHas U
M0JI0Basi CTPYKTYypa

64

OCHOBHBIE TTOKa3aTeIIN
TOMYJISIIIAH : POXKIIAEMOCTb,
MIPUPOCT, TEMIT POCTA,
CMEpPTHOCTb, MUTPAIUU

65

DKOJIOrMYECKasICTPYKTYPaIOyJ
SN

66

JlMHaMuKa momynsauuu u eé
peryisnus

67

KpI/IBLIC pocCTa YUCJICHHOCTH
MOMmyJIAL M. KpI/IBI)IG BBIDKUBaHU

1
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DKoyornyeckas HUIIa BU/A.
JlabopaTtopHnas pabora

68 0.5
«[IpucnocobaeHus cCeMsH
pacTeHHi K pacceseHUIo»

69 | Bunkakcucremanomysisuui

20 3aKOHOMEPHOCTH TIOBEACHUS U
MHUT'PALHM 5KUBOTHBIX

71 Co0011ecTBOOPraHu3MOB —
OHOIIEHO03

79 DKOCHCTEMAKaKOTKPBITAsICUCTEM
a

73 KpyroBopor BemiecTs 1 moTok
SHEPIHH B IKOCHCTEME

74 OCHOBHBIETIOKA3aTEINIKOCHCTEM
BI

75 OKOJI0rM4eCKUENPaMHu bl

76 N3meHenunsacoo01ecTs —
CyKIleccuu
[IpupoaHbie 3KOCUCTEMBI.

77 DKOCHUCTEMBI 03€p U pEK.
DKOCUCTEMBIMOPEN U OKEaHOB
[IpupoaHbie 3KOCUCTEMBI.

78 DKOCUCTEMBI TYHJIP, JIECOB,
CTEIEH, IyCThIHb

79 AHTPONOTreHHBIEAIKOCUCTEMBI
YpOo3aKkocuCTEMBI.

80 ITpakTuyeckas pabora 0.5

«M3yuyeHue u onucaHue

[JOKYMEHT NOAMNWUCAH 3MEKTPOHHOW MOANMUCHIO

MYHULMMNANBHOE KA3EHHOE OBLLEOEPA30BATEJIbHOE YYPEXXOEHUE
"MOBEAUHCKASA CPEAHSASAA OBLLLEOBPA3OBATEJIbHAS LUKOJIA", leopruny
MapwuHa MUTpreBHa, AMPEKTOP

24.09.24 06:01 (MSK)

Ceptudukat E51970C1BFBF739F489422EFF9013CBF




ypOOIKOCUCTEMBI»

81

3akoHOMEpHOCTU (POPMHUPOBAHUS
OCHOBHBIX B3aUMOIENCTBUI
OpPraHN3MOB B 9KOCHCTEMAaX

82

MexaHU3MBI BO3IEHCTBUS
3arpsi3HEHUH Pa3HbIX TUIIOB Ha
CyOOpraHU3MEHHOM,
OpTraHU3MEHHOM,
MONYJISILIUOHHOM U
SKOCUCTEMHOM YpPOBHSAX

83

buocdepa —
oOmrernaaneTapHas000109ka3eM
nu

84

VYuenne B. U. BepHaackoro o
ouocdepe

85

3aKOHOMEPHOCTHUCYIIIECTBOBAHUS
o6uochepbl

86

KpyroBoports! BewecTs u
OMOre0XMMHUYECKHE LIUKIIbI

87

30HaTBEHOCTHL OHOChEpHI.
OcHOBHbIE OMOMBI CYIITN

88

YcroitunBocThOn0Cheps

89

OKOJIOTHYSCKHE KPHU3UCHhI U UX
MMPHUYHHBI

90

BozneiictBueuenoBekanabuocde
Py

91

AHTpONIOreHHOE BO3/ICHCTBUE HA
PACTUTENbHBIA U JKUBOTHBIM MU

1
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92 Oxpananpupo/isl 1
OCHOBHBIE IPUHIUIIBI

93 YCTOMUYNBOIO pa3BUTH 1
YeJIOBEYECTBA M IIPUPO,IBI
PanmonansHoe

94 MIPUPOJIONIOTB30BAHKE U 1
COXpaHeHne OUOIIOTHYECKOT0
pa3Hoo0pasust 3emiin
O0001IEHE 10 TEME

95 «MUKpOIBOIIOIHS U €€ 1
pE3yABTAThD)
O06o01IeHnE 110 TEME

96 «Makpo3BOIOLHS U €€ 1
pe3yIabTaThD»
O06001IeHE 10 TEME

97 «IIpoucxoxaeHue u pasBUTHE 1
JKM3HH Ha 3eMiiey
O06o01IeHnE IO TEME

98 «[IpoucxoxaeHue yemoBeka — 1
AHTPOITOTCHE3)
O06o001eHne Mo TeMe «IKOJIOrus

99 | — Hayka 0 B3aMMOOTHOIICHHSIX 1
OpPraHHu3MOB»

10 O06o01IeHne 110 TEME 1

0 «OpraHu3Mmsl U cpesia OOUTaHHS

10 0O06001enue 110 TeMe «IKOJIOTUS 1

1 BUJOB U MOMYJALINA»

10 O6006menue o reme «buocepa 1
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2

— ra00ai1bHas YKOCUCTEMa»
OBIIEE KOJIMYECTBO YACOB

I10 ITIPOTPAMME 102 0

7.5
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