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HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma mo ydeOHOMY mnpenMery "buomorus" (mamee - Ouwojorus) Ha
YPOBHE CpeHero ofmiero oopasoBaHus pazpaboTaHa Ha ocHOBe DenepalibHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii @eaepaunny,
OI'OC COO, Konuenuuu mnpenonaBaHus yuyeOHoro mnpeamera «buomorus» u
OCHOBHBIX MOJIOKEHUM (PenepanbHoil paboueil mporpaMMbl BOCIIUTAHHUS.

VYuebnrpiii npeamer «buonorus» yrayonéHHoro ypoBHs u3ydenms (10-11
KJIACChI) SIBJISIETCSI OJIHUM M3 KOMIIOHEHTOB IpeIMeTHOM obsiactu «EcTecTBeHHO-
HayuHble npenMerbl». CorimacHo mnonoxkeHusmM OI'OC COO mnpoduibHbIe
yueOHbIE TPEIMETHI, U3yuyaeMble Ha YrIIyOJIEHHOM YPOBHE, SIBJISIOTCS CHOCOOOM
mubdepennmaniuy  oOy4eHHS Ha YPOBHE CpEIHEro OO0IIero oOpa3oBaHUsS U
NpHU3BaHbl OOECHEUYUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIMM, CPEIHHUM
o01MM, cpeHUM MpodecCHOHANBHBIM U BRICIIUM 0Opa3oBaHueM. B To ke Bpems
KOKIBIM M3 O3TUX Yy4eOHBIX TNPEIMETOB JOJKEH OBbITh OpPUEHTHUPOBAH Ha
OPUOPUTETHOE PEIICHHE O0PA30BATENbHBIX, BOCIHMTATEIBHBIX W Pa3BUBAIOLIUX
3a/a4, CBA3aHHBIX C MNpoQopueHTauueld O00yJaromuxcsi U CTUMYJIUPOBAHUEM
UHTEpeca K KOHKPETHOM 00JIaCTM HAyYHOI'O 3HAHUA, CBA3aHHOTO C OHOJIOTHEH,
MEIUIIMHOM, SKOJIOTHUEN, TICUXOJIOTUEH, CIIOPTOM WJIA BOCHHBIM JICJIOM.

[Iporpamma no yueOHOMy mpenmery "buonorusa" naér npeacraBieHHE O
Henu M 3ajadyax HM3ydeHus ydyeOHoro mpeamera «buonorusi» Ha yriayOiaEéHHOM
ypOBHE, onpeenser o0g3aTeabHoe (MHBAPUAHTHOE) MIPEAMETHOE COIEpKaHue, €ro
CTPYKTYPUPOBaHHME IO pas3AellaM M TeMaM, paclpeneleHue I0 Kiaccam,
PEKOMEHyeT MOCIEAOBATEIbHOCTh HM3YyYEHUs YYEOHOro marepuana ¢ y4EToM
MEXIPEIMETHbIX M BHYTPUIIPEAMETHBIX CBSA3€H, JIOTMKA Y4eOHOro mpolecca,
BO3pPACTHBIX OCOOEHHOCTeW oOyuwaromuxcsi. B mnporpamme 1o Ouonoruu
peaqn30BaH MNPUHIUI MPEEeMCTBEHHOCTH C HM3y4ye€HHEM OHOJOTMM Ha YPOBHE
OCHOBHOTO  00miero oOpa3zoBaHusi, Oiarojgaps YeMy MPOCMAaTPUBACTCS
HANpaBJICHHOCTh Ha  MOCJEAYIOllee pa3BUTUE  OUOJOTMYECKUX  3HAHWMH,
OPUEHTUPOBAHHBIX Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
SKOJIOTHYECKOTO MBIIUICHHS, MPEICTAaBICHUNA O 3J0pOBOM 00pa3e >XKHU3HU, Ha
BOCIIUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpYyXKaromed mnpupogHou cpeae. B
nporpaMMme 1o OWOJIOTMM TakKe IMOKa3aHbl BO3MOXKHOCTHM Y4eOHOro Mpeamera
«buonorusty B peanuzanuu  TpeboBanuit DPIOC COO k T1UIAHUPYEMBIM
JUYHOCTHBIM, METaNpeAMETHBIM U NPEIMETHBIM pe3ylbTaTaM OOy4eHHs U B
(OpMHUpPOBAaHMM OCHOBHBIX BHJOB Y4Y€OHO-IIO3HABATEIBHOW  JIEATEIBbHOCTH
o0y4JarommMxcss MO OCBOCHHUIO COJEpKaHUS OHOJOTMYECKOro oOpa3oBaHUS Ha
YpOBHE CpPEeIHEro 00111ero 00pa3oBaHuUs.

VYueOnpiii npeamer «buonorus» Ha ypoBHE CpPEeIHEro 001ero oOpa3oBaHUS
3aBeplIaeT OMOJIOrMYecKoe o00pa3oBaHME B IIKOJE W OpPHUEHTUPOBAaH Ha



pacuipenue u yriayOJieHue 3HaHWM 00yJaromuxcs O >KMBOW MPUPOJIE, OCHOBAaX
MOJIEKYJIIPHOM M KIJIETOYHOW OWOJOTMHU, SMOPHOJIOTMM M OHOJOTHUU Ppa3BUTHS,
TCHETHKH, CEJICKITUU, OMOTEXHOJIOT UM, YBOJIIOIMOHHOT'O YYCHHS M KOJOTUH.

N3yuenne ydeOHOro mpeamera «buomorus» Ha yrIIyOJIGHHOM YpPOBHE
OPHUEHTHPOBAHO Ha IOATOTOBKY OOYYAIOMIMUXCS K IOCICAYIOMEMY IOTYYEHUIO
Ouojornyeckoro  oOpa3oBaHMsl B By3aX W OpraHU3alMSIX  CPEIHEro
npodeccruoHaabHOro 00pazoBanus. OCHOBY €ro cojiep>KaHusl COCTaBISIET CHCTEMa
OMOJOTUYECKUX  3HAHWUW, TONYYEHHBIX TIPH HW3YYECHUH  OOyYAFOIIMMHUCS
COOTBETCTBYIOIIUX CHCTEMATHYECCKUX Pa3/eiOB OMOJOTHH Ha YPOBHE OCHOBHOTO
obmero obpazoBanusi, B 10—11 kmaccax 3Tv 3HaHUA TONY4YalOT pa3BUTHE. Tak,
pacIIMpEeHbl W YIIIYyOJIeHbl OWONOTHYECKHWE 3HAHUS O PACTCHUSX, >KUBOTHBIX,
rpubax, OaKTepusx, OpraHU3ME 4YeIOBEKa, OOIIMX 3aKOHOMEPHOCTSAX >KH3HHU,
JIOTIOTHUTENIBHO BKIIFOYEHBI OMOJIOTMYECKHE CBEICHHS MPUKIIAIHOTO U TOMCKOBOTO
XapakTepa, KOTOpble MOXXHO HCIOJIb30BaTh KaK OPUEHTHUPHI JJIsi MOCIEIYIOLIEro
BbIOOpa mpodeccun. Bo3mokHa Takke HMHTErpamus OWOJOTHMYECKUX 3HAHUHA C
COOTBETCTBYIOIIMMH 3HAHUSAMH, TOJYYCHHBIMUA OOYYAIOMUMHUCS TPH W3YICHHUU
bu3KuKu, XUMHUH, Teorpaduu U MaTEMaTUKU.

CrtpykTypa mporpamMmsl 1o ydeOHOMY mnpenmery "buonorusa" orpaxkaer
CHUCTEMHO-YPOBHEBBIM ¥ DBOJIOIMHOHHBIA TOAXOABl K W3YUYCHHUIO OWOJIOTHH.
CornacHo UM, U3y4arOTCs CBOWCTBA W 3aKOHOMEPHOCTH, XapaKTEPHBIC JIJIST )KUBBIX
CUCTEM Pa3HOI0 YPOBHS OpraHU3AIMH, YBOJIOIMK OPraHUYECKOro MUpa Ha 3emiie,
COXpaHEHUusi OHMOJIOTMYECKOro pa3HooOpa3usi IuiaHeThl. Tak, B 10 kiacce
U3Y4alOTCSl OCHOBBI MOJIEKYJSIPHOM U KJIETOYHOW OMOJOTHHM, 3MOPHOJIOTHH U
OMOJIOTUY PA3BHUTHS, TCHETHKU W CEJICKIUH, OMOTEXHOJOTUH W CHUHTETHYECKOM
OMOJIOTHH, aKTYaIM3UPYIOTCS 3HAHUA OOYy4arolmuxcsi Mo OOTaHUKE, 300JI0THH,
anatomuu, (usmonoruu uenoBeka. B 11 kiacce wu3ydyaroTcsi SBOJTIOIMOHHOE
y4eHHE, OCHOBBI IKOJIOTHUHU U yueHue o Ouocdepe.

VYueOnbiii  mpeamer  «buonorus»  nOpu3BaH  00ECHEYUTh  OCBOCHHE
00y4aroMIMMUCST OMOJIOTUYECKUX TEOPUH U 3aKOHOB, MJI€W, TPUHIIUIIOB U MPaBuUJI,
JIEXKAIUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTUHBI MUPA, 3HAHUI O
CTPOEHWH, MHOTOOOpa3MM M OCOOCHHOCTSAX KJIIETKH, OpraHW3Ma, TOMYJISINH,
OMOLIEH03a, SKOCUCTEMbI, O BBLIAIOUIUXCS HAYYHBIX JTOCTHUKEHUSIX, COBPEMEHHbIX
UCCJICIOBAHUAX B OMOJIOTMH, IPUKIAJAHBIX aCMeKTaX OUOJIOTrHYecKuX 3HaHuM. Jlis
pa3BUTUS U TOAJEPKaHUS HMHTEpeca OOydarolmuxcs K OWOJOTMU Hapsly Cco
3HAYUTEITHHBIM 00BEMOM TEOPETUUYECKOT0 MaTepHalia B COMEPKaHUHU MPOTPAMMBI
1o OMOJIOTUHU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAHOBIICHUS U PA3BUTHUS
TOM WIM MHOW 00JacTh OWOJIOTMH, BKJIAJOM OTEYECTBEHHBIX M 3apyOeiHBIX
YUEHBIX B pEIIEHUE BAKHEHTITNX OMOIOTHUECKUX U IKOJIOTHIECKUX TPOOIIEM.



Lenp uzyuenus yueoHoro npeamera «buonorusi» Ha yriryoJi€HHOM YpOBHE —
OBJIaJICHUE  OOYYaIOIIMMHUCS  3HAHUSMU O  CTPYKTYPHO-(YHKIIMOHAILHOU
OpraHM3allud >KUBBIX CHUCTEM pa3HOro paHra M NpuOOpeTeHHe yMEHH
UCIIOJIb30BaTh 3TU 3HAHUS B (POPMHPOBAHUM HHTEpECa K ONpeaeinEHHOU 00JacTh
npodeccuOHaIbHON JEeATETbHOCTH, CBSI3aHHOM C OuWOJIOrMe, Wiu K BBIOOpPY
y4eOHOTr0 3aBeICHUS JIJISl IPOOJIKEHUSI OMOIOTMYECKOr0 00pa3oBaHusl.

JlocTikeHue 1iend  u3ydeHuss y4yeOHoro mpeamera «buonmorus» Ha
yrayOa€HHOM YpOBHE 00€CIIEUMBAETCS PEIICHUEM CIEAYIOIINX 3a/1au:

OCBOEHHE O0YYaIOIIMMUCS CUCTEMbl OMOJIOTHYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHSIX, KOHUEMIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
PABWIAX, COCTABJISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTUHY MHUPA; O
CTPOCHUH, MHOTIo00pa3uu M OCOOCHHOCTSX OHOJIOTHYECKUX CHUCTEM (KJIETKa,
OpraHu3M, MOMyJIALMs, BU, OMOreoueHos3, ouocdepa); o BHIAAIOUIUXCS OTKPBITUAX
Y COBPEMEHHBIX HCCIIEIOBAHUSAX B OMOJIOTUH;

O3HAaKOMJIEHHE OOYYaIOMMXCA € METOJAMM IIO3HAHUS >KMBOM MPUPOJIBI:
UCCIIEIOBATEIbCKUMH  METOJAaMU  OHOJOTMYECKUX HayK (MOJEKYJISIpPHOH U
KJIETOYHOM OHMOJOTUH, HSMOPHUOIOTMA U OHOJNIOTMM pa3BUTHUS, TEHETHKH U
CeNIeKIIMM, OWOTEXHOJOTMU U CHHTETHYECKOW OWOJIOTHH, MaJCOHTOJIOTUH,
JKOJIOTMHM);  METOAaMH  CaMOCTOSITEIBHOIO  IPOBEIEHUS  OMOJOrMYECKHX
UCCIeOBaHMM B JlabopaTopun U B mpupoje (HaOIroAeHue, HU3MEpEHUE,
AKCIIEPUMEHT, MOJICTUPOBAHUE);

oBlIaZicHHMe OOy4YaloIIMMHUCS  YMEHHUSIMU: CAMOCTOSTEIbHO  HAXOAWTb,
AHAIM3UPOBATh M HCIOJIb30BaTh OHOJIOTMYECKYI0 HH(OPMALIMIO; IMOIb30BATHCS
OMOJOTMYECKOM TEPMUHOJIOTHEH U CUMBOJMKOHN; YCTAaHABIMBATH CBSI3b MEXKIY
pa3BUTHEM OHOJOTMM M  COIHAIbHO-’KOHOMHUYECKHUMU M  HIKOJIOTHYECKUMU
npobjieMaMu YelIOBEYECTBa; OLCHUBATh IMOCIEACTBHUS CBOEH NEATENBHOCTH IO
OTHOIICHUIO K OKPYXKAIOIICH TPHUPOJAHOU cpene, COOCTBEHHOMY 3I0POBBIO H
3I0POBBIO0  OKPYXKAIOIIUX  JIIOA€H; OOOCHOBBIBATH M COONIOAATh  MEpbI
npodunakTuku MHGEKIIMOHHBIX 3a0071€eBaHUM, MpaBUia MOBEACHUS B MPUPOJE U
oOecrieueHusi 6€30MacHOCTH COOCTBEHHOM KU3HENEATETLHOCTH B UPE3BBIYANHBIX
CUTyallUsIX TNPUPOJHOTO W TEXHONEHHOIO  XapakKTepa; XapaKTepu30BaATh
COBPEMEHHbBIEC HAYUYHbIE€ OTKPBITUS B 00J1aCTH OMOJIOTHH;

pa3BUTHE Y O0YYAIOMIMXCS MHTEJUIEKTYAJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN
B IpOLIECCE 3HAKOMCTBA C BBIJAIOIIUMHUCS OTKPBITUSIMA W COBPEMEHHBIMU
UCCJIEIOBAaHUSAMH B OHOJOTMH, PEUIAEMBIMU €10 MpoOJeMaMU, METOJO0JIOTHEN
OMOJIOTUYECKOTO UCCJIEIOBAHMUS, IPOBEICHUSA AKCIIEPUMEHTAIIbHBIX
UCCIIEZIOBAHUMN, peUICHHUs] OMOJOTHYECKUX 3a]a4, MOJIEIUPOBAHUS OMOIOTMYECKUX
00BEKTOB U MPOLIECCOB;



BOCTIMTAaHHE Y O0yUYaONMXCS [IEHHOCTHOTO OTHOIIEHUS K JKMBOW MPUPOJIE B
IIEJIOM M K OTJEIbHBIM €€ 00bEeKTaM U SIBICHUSIM; (OPMUPOBAHUE IKOJIOTUYECKOH,
TEeHETUYECKOM TIpaMOTHOCTH, OOILIEl KyJIbTypbl TIOBEIEHUS B TPUPOIE;
MHTETPAINH ECTECTBEHHO-HAYYHBIX 3HAHUI;

npuobpeTeHre  OOYyJaroIUMUCA  KOMIETEHTHOCTH B palMOHaJIHLHOM
OPUPOJOINOIb30BaHUM (COOMIOICHUE TPaBUJl IOBEJAEHUS B MPHUPOJAE, OXPaHBI
BUJIOB, KOCHCTEM, OMOoCc(hepsl), COXpaHEHUU COOCTBEHHOT'O 3I0POBBSI U 3/I0POBbS
OKpYXKarolmux Jrojel  (coOmromeHuss Mep nOpoduiakTuku — 3a0oJjieBaHUM,
oOecrieueHrne O€30MaCHOCTH KU3HEACATETbHOCTH B YPE3BBIYAMHBIX CHUTYaIlUAX
OPUPOJHOTO W TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCHOJIb30BaHUS
OMOJOTUYECKUX 3HAHUA U YMEHUH B MMOBCEIHEBHOMN KU3HU;

CO3JaHMe  YCIOBUM  JUIsI ~ OCO3HAHHOTO  BbIOOpa  OOyYaroIUMHUCH
UHAUBUYaTbHON o0Opa3oBarenbHON TPaeKTOpHH, CIIOCOOCTBYIOLIEH
nocieaymnemMy npodecCHOHaTbHOMY CaMOOIPEACICHUI0, B COOTBETCTBHH C
MHIUBHUIYaJIbHBIMH UHTEPECAMU U MTOTPEOHOCTSIMU PErroHa.

OO6miee yucino 4yacoB, OTBEICHHBIX HA U3y4YEHHE OHMOJIOTMU Ha YriyOJIeHHOM
YpOBHE CpeJHero oodIero oopa3zoBanus, cocrariser 204 yaca: B 10 kimacce — 102
yaca (3 gaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B HezIeto).

Ot16op opraHuzanuoHHBIX (OPM, METOJOB U CPEICTB OOyUEHHS OMOJIOTUU
OCYIIECTBIISIETCS C y4ETOM CHEHU(PHUKU €ro COACpKaHHWS M HaNpaBIEHHOCTH Ha
NpoAOJKEHHUE OMOJIOrMYecKOro o0pa3oBaHWs B OpraHU3alMSIX CPEIHEro
po¢eCCUOHAIBHOIO U BhICIIEr0 00pa30BaHUsL.

O0s13aTenbHBIM yCIIOBUEM MIPU 00YYEHUU OMOJIOTUU HA YIIIyOJIEHHOM YpPOBHE
SBIIIETCSl TIPOBEJEHUE JTA0OPAaTOPHBIX M TpPaKTHUECKUX pabor. Takxke ywacTue
00y4YaromMXcs B BBIMOJTHEHUU MPOEKTHBIX M Y4EOHO-MCCIIEA0BATENBCKUX PaldoT,
TEMaTHKa KOTOPbIX ONpEAeNseTcs y4yuTelleM Ha OCHOBE HUMEIOIIMXCS
MaTepUATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOJHBIX YCIOBUH.



COILEPKAHUE OBYYEHUA
10 KIIACC

Conepxanue TpOrpamMebl, BBIAEIECHHOE KYPCUBOM, HE BXOAUT B NPOBEPKY
rocyaapcTBeHHon uroropoit arrecrauu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpemeHHas OUOIOTUsI — KOMILJIEKCHAs: Hayka. KpaTkas uctopusi pa3BUTHUS
Ouosornu.  buonornueckue HaykM M U3y4aeMble UMM TIPOOJIEMBI.
QOyHIaMEHTalbHbIEC, NPUKIAJHbIE M TIIOUCKOBBIE HAyYHbIE HCCIEIOBAaHHUS B
OMOJIOTHH.

3naueHue Ouonoruv B (OPMUPOBAHUU COBPEMEHHOU €CTECTBEHHO-HAYYHOU
kapTuHbl mupa. [lpodeccun, cBsizaHHbie ¢ Ouosiorued. 3HaueHHe OUOJIOTUU B
NPAaKTUYECKON JIEITEIbHOCTH 4YEJIOBEKAa: MEAUIMHE, CEIbCKOM XO3SIICTBE,
IIPOMBIIUIEHHOCTH, OXPAaHE MPUPOJIBL.

JdemoHcTpanuu

[Toptpersi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. dapus,
VY. I'apsen, I'. Mennens, B. . Bepuaackuu, U. I1. I1aBnos, U. 1. Meunukos, H.
. BaBunos, H. B. Tumodees-Peconckuii, JIx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmunpl U cxembl: «CBsI3b OMOJIOTMU C JPYrUMHM Haykamuy», «Cucrema
OMOJIOTMYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX U3YYeHHE

XKuBple cuctembl Kak mpeaMeT wu3ydeHus Ouonormm. CBOMCTBA >KHUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JUCKPETHOCTh M UEIOCTHOCTb,
CIOKHOCTb M YHOPSJAOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CaMOOPTaHU3ALMS,
CaMOBOCIIPOM3BEAEHUE, PA3/IPAKUMOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldi >KUBBIX CHUCTEM: MOJEKYJISIPHBIM, KIETOYHBIM,
TKAHEBBIH, OpraHU3MEHHBIN, MOMYJISILIMOHHO-BUI0BOM, AKOCUCTEMHBIMN
(OuoreoneHoTuueckuii), Ouocdepusuiii. Ilpomeccel, npoucxoasue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KWMBOro. JKW3HB Kak (opma CyIecTBOBAHHMS
Marepuu. Hayku, n3ydaromine >KMBbI€ CUCTEMbI Ha Pa3HBIX YPOBHSIX OPTaHU3AIUU.

N3yuyenue xuBbIx cucteM. Metoapsl Ouonmornyeckord Hayku. HaOmronenue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTEMATHU3ALIMs, MeTaaHanu3. [IoHsATHE 0 3aBUCHMOI 1
He3aBUCMMOW mniepeMeHHOM. [lmanupoBanme »dkcnepumenra. IlocraHoBka wu
npoBepka rumnote3. HyneBas rumnores3a. [lonsitue BHIOOPKH U €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonorumueckux pgaHHbIX. OlEHKa JOCTOBEPHOCTH IMOJTYYEHHBIX
pe3yapTartoB. [IpUuYMHBI HUCKaXKEHUS pE3yNbTAaTOB JKcrnepumeHTa. lloHsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanuu



Tabmuupl u cxembl: «OCHOBHbIE TpPHU3HAKH KU3HW», «buonornuyeckue
cuctembD», «CBOWCTBAa KUBOW MaTepUN», «YPOBHU OpPraHU3allHd >KUBOU
npupoab», «CTpoeHue >KUBOTHOM KIETKH», «TkaHM KUBOTHBIX», «CHCTEMBI
OpraHoOB YEJIOBEYECKOro opraHuszma», «buoreonenos», «buochepa», «Metoasl
U3YUYEHUS )KUBOU IIPUPOIBI.

O6opynoBanue:  yabopaTopHoe  OOOpYyJIOBaHME ISl  IIPOBEACHUS
HAOJIIOICHUI, U3MEPEHUI, SKCTICPUMEHTOB.

IIpakTnueckas padora «lIcnonp3oBaHKME pPAa3IMYHBIX METOAOB IIPH
W3YYEHUH JKUBBIX CUCTEM.

Tema 3. buoJsiorusi KJieTku

Knerka — cTpykTypHO-QYHKIIMOHAIbHAS eAWMHUIIA KUBOro. Mcropus
oTKpbITUs KieTkH. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBanH,
M. Hlneiinen, P. BupxoB). OCHOBHBIE IOJOXKEHUS COBPEMEHHON KJIETOYHOMU
TEOPUHU.

MeTtonpl  MOJEKYJISIPHOM ©  KJICTOYHOM  OWOJIOTMH:  MHKPOCKOIIHS,
xpomatorpadus, 3MeKTpodope3, METOJ MEUEHBIX aTOMOB, Iud@epeHIHnanbHOoe
HEeHTpUPYrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yuenue GuxkcuposanHvix
K1emok. DIEeKTpOHHasi MUKpockonusi. Koxgoxanvuas mukpockonus. Bumanvroe
(npusicuznenHoe) uzyueHue Kiemox.

JdemoHcTpanuu

IToptpetsr: P. I'yk, A. JleBenryk, T. llIBanu, M. llneiinen, P. Bupxos, K. M.
bap.

Tabmuupl u cxembl: «CBETOBOM MHKPOCKOM», «DJIEKTPOHHBIM MUKPOCKOID,
«HMcTopust pa3BUTHS METOAOB MUKPOCKOIIUN».

OO6opyioBaHue: CBETOBOM MHMKPOCKOI, MHKPOIpEnaparbl pPacTUTENbHbIX,
KUBOTHBIX U OAKTEPHUATLHBIX KIETOK.

IIpakTnyeckas padora «M3ydyeHne METONOB KJIETOYHOH OHONOrUU
(xpomatorpadusi, snekTpodope3, audpdepeHuIrAIbHOE LHEHTPUPYTHUPOBAHUE,
[T1IP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKH

XUMHYECKUN COCTaB KJIETKU. Makpo-, MUKPO- W YJIbTPAMHUKPOIJIEMEHTHI.
Bonma m e€ ponp Kak pacTBOPHUTENSA, PEAreHTa, y4acTHE B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOperyisinuu. MuHepalibHble BEllecTBa KIETKH, UX OHOJOrhYecKas
poJib. Posib KAaTHOHOB M aHHOHOB B KJIETKE.

Oprannueckne BelIECTBa KIETKU. buonornueckne mnoauMmepsl. benku.
AMMHOKHCIIOTHBIN cocTaB 0enkoB. CTpyKTyphl OernkoBoi Mosekyibl. [lepBuunas
CTpYKTypa Oenka, MenTuaHas CBs3b. BTopuyHas, TpeTU4Has, YeTBEPTHUUHAS
cTpykTyphl. [enatypamus. CBoiictBa OenkoB. Kiaccudukamus  Oenkos.
buonornyeckue pynkuun 0enkos. /lpuonvl.



VYrneBoasl. MoHOCaxapubl, [ucaxapuibl, OJIUTocaxapuibl U MOJIUCAXapHIbl.
O6mmii 1wuIaH CcTpoeHus U (PU3MKO-XUMHUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornueckue GyHKIUN YTIIEBOAOB.

Jlunuasl. ['mppopunsHO-rUAPOdOOHBIE cBOMCTBA. Kitaccudukanus Tunuos.
Tpurnunepuasl, (ochonunuasl, BOCKH, cTepouibl. buonormyeckue GyHKIMH
aunuaoB. OO01Ire CBOMCTBA OMOIOTHYECKUX MEMOPAH — TEKYYECTh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHUIO, TOITYIIPOHUIAEMOCTb.

Hyxnennoseie kucnorsl. JJHK um PHK. CrpoeHne HyKIE€HMHOBBIX KHCIIOT.
Hykneorunpr. [lpunnun kommuiementapHoctu. IlpaBuino Yapradda. Crpykrypa
JIHK — nBoitnas cniupanib. MecTtoHaxoxaenne u ononornyeckue Gynkiuu JJHK.
Bunsr PHK. ®ynkiuu PHK B knetke.

Crpoenue monekynbl AT®. Makpospruueckue cBsizu B moisekyiae ATO.
buonoruueckue ¢pynkuun AT®. BoccTraHOBIEHHbIE TEPEHOCUUKHU, UX (DYHKIIMH B
kinerke. [pyeue muykneozuompughocgpamor (HT®). CexenupoBanue JHK.
Memoowvl cenomuxu, mpancKpunmomMuKuy, nPomeoMuKiu.

CrpykTypHasa Ouosiorusi: OMoXumMudeckue u OMo(pU3NUECKUE UCCIIETOBAHMS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYphl OuoOMoOnekyn. Mooderuposarnue
CMPYKMYpsl U QYHKYUL OUOMONEKVI U UX KOMNIeKkco8. KomnvromepHulil ouzaiin u
opeanuyecKuil cCunme3s OUOMONEKY U UX HENPUPOOHBIX AHATO208.

JdemoHcTpanuu

[Toptpetsr: JI. ITonunr, k. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankius,
®@. Comurep, C. IIpy3unep.

Juarpammel:  «Pacnpenenenne XMMHYECKMX JJIIEMEHTOB B HEKHBOU
npupoje», «PacnpeneneHne XUMHUUECKUX 3JIEMEHTOB B )KUBOU MPUPOJIE».

Tabmuupel u cxemsl: «llepuoanueckass TabnuIa XMMHUYECKUX DJIEMEHTOBY,
«CTpoeHne MoJeKkynsl BoIbl», «BemecTtBa B cocraBe opraHu3MoB», «CTpoeHue
MOJIEKYJIbl Oenka», «CTpyKTypbl O€NKOBOW MOJEKYIbD», «CTpOEHHE MOJEKYI
yraeBoaoBy», «CTpoeHHEe MOJNEKyJl JunuaoB», «HyKIenHOBbIE KHUCIOTHD,
«Ctpoenne Monekysibl ATDOx».

OO6opynoBaHue: XuMUYECKas 1MOCy1a U 000pyI0BaHUE.

JladbopaTopHas padora «O0OHapykeHHEe OETKOB C MOMOIIbI0 KaU€CTBEHHBIX
peaAKIUIA.

JlabopaTtopHas  paGora  «lccrmenoBaHMe ~— HYKIEUHOBBIX  KHCIOT,
BBIICJIEHHBIX U3 KJIETOK Pa3JIMYHbIX OPraHU3MOBY.

Tema 5. CTpoenue u QyHKIUM KJIETKH

Tumel KJIETOK: JykKapuoThyeckas u Ipokapuorudeckas. CTpyKTypHO-
GbyHKIIMOHAIbHBIE 00pa30BaAHUS KIETKU.



CtpoeHure npokapuoTHIecKou kieTku. Kierounas cTeHka OakTepuil 1 apXe.
Oco0eHHOCTH CTpOEHMsI TeTepoTpoHON U aBTOTPOPHOU MPOKAPUOTHUECKUX
KJIETOK. MecTo U pojib MPOKapUoT B OMOIIEHO3aX.

Ctpoenue 151 (GYHKIIMOHUPOBAHUE 3YKapUOTUYECKOU KJIETKHU.
[Ina3marnueckass wmemOpana (riazmanemma). CTpykTypa IUIa3MaTHU4YeCKOU
MeMOpaHbl. TpaHCTIOPT BENIECTB 4Yepe3 MIa3MaTUYECKyI0 MEMOpaHy: MacCHUBHBIH
(mudysus, obneru€nnas auddysusi), aKTUBHBINA (NMEPBUYHBIA W BTOPUYHBIN
akTUBHBIA TpaHcnopT). Ilomynponunaemocts MemOpanbl. Pabora HaTpuii-
KaJIMEBOTO HAcoca. DHAOLMTO3: MUHOLMTO3, daronuTo3. Dk3ouuto3. KierouHas
creHka. CTpykTypa U QyHKIMH KIETOYHOM CTEHKH paCTeHUM, TpUOOB.

Hutomma3zma. [uto3omb. IluTockener. [[BmxeHnue nurormiazMbl. OpraHouabI
KieTku. OpHoMeMOpaHHbIE OPraHOWbl KJIETKH: JHJOIUIa3MaTHYECKas CETh
(QIIC), anmapat I'onbaku, JTU30COMBI, UX CTpoeHue U (yHKIMH. B3aumocBs3b
OJTHOMEMOpPAHHBIX OPraHouAoB KieTKh. CTpOoeHHE TPaHYISIPHOTO PETUKYIyMa.
Mexarnusm nanpasnenusi 6eakos ¢ IIIC. CuHTE3 pacTBOPUMBIX OenkoB. CHUHTE3
KJIETOYHbIX ~ MeMOpaH. [nmaakuil  (arpaHyisipHBIA)  SHIOIUIA3MATUYECKUU
perukynym. CekperopHas ¢pyHkuus amnmaparta ['onbmku. Moougurkayus denxos 6
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancmopt
BEILIECTB B KJIETKE. Bakyonn pacturenbHbIX Ki1eToK. Kierounslii cok. Typrop.

[TonyaBTOHOMHBIE ~ OpPraHOWABI  KJIETKW:  MUTOXOHAPUM,  ILJIACTHUJIBL.
IIpoucxoacoenue mumoxonopuii u niacmuo. Cumouocernes (K.C. Mepeosickosckuil,
JI. Mapeynuc). Ctpoenne U GyHKIIMM MHUTOXOHApUN u Tuiactun. llepBuunsie,
BTOPUYHBIE UM  CIIOXKHBIE  IUIACTUALI  (POTOCHHTE3UPYIOIIUX  AYKAPHUOT.
XJOpOIUIACTHI, XPOMOIUIACTHI, JIEMKOIUIACTHI BBICIIMX PACTCHUN.

HememOpanubie opranouabl kiaetku CtpoeHue v (pyHKIIMM HEMEMOpPaHHBIX
OpraHOUI0B KJIETKHU. Pu6ocombl. IIpomesicymounvie Qunamenmal.
MuxkpodunamenTsl. Axmunogvlie muxpogpuramernmol. MpllIEUHbIE  KIIETKH.
AKmuHo8ble KOMNOHEeHmMbl HeMbluleuHblx Kiemok. MukpoTpyoouku. KneTouHslit
nentp. CrpoeHue U JABMKEHUE SKIYTUKOB U pecHUYeK. MUKpOTpyOOUKHu
muroruiasmel.  Llentpuons. benku, accoyuupoganuvle ¢ MuxpoguiameHmamu u
muxpompybdoukamu. MomopHwie 6enku.

SAnpo. O6onouka siapa, XpOMaTUH, KapHOIUIa3Ma, SJIPBIIIKK, UX CTPOCHHE U
byakiuu. Anepubiit  0enkoBblii MaTpukc. IIpocTpaHCTBEHHOE pacIoNOKEHUE
XpoMocoM B HHTephazHOM siape. dyxpomamun u cemepoxpomamut. bemku
XpOMaTHHA — THUCTOHBI. /Jlunamuka s0epHolt 00010YKU 6 Mmumose. HoepHviii
MpPaucnopm.

Knerounsie Bkmtouenus. CpaBHUTENIbHAS XapaKTEPUCTHKA KIETOK 3YKapuOT
(pacTUTENbHOM, ) KUBOTHOU, TPUOHOI).

JdemoHcTpanuu



[Toptpersi: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmuuel 1 cxembl: «CTpoeHHE SYKApUOTHUECKOW KIETKH», «CTpoeHue
XKUBOTHOM  KieTkn», «CTpoeHHe  pacTUTENbHOM  KIEeTKW», «CTpoeHue
MUTOXOHIPUNY, «Sapo», «CTpoeHne NpOKapruOTUYECKOU KIETKH.

OOGopynoBaHue: CBETOBOM MMKPOCKOIN, MHKpPOIpEnaparbl pPacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKpOIpenapaThl 0aKTepUaaIbHbIX KIETOK.

JlabopaTtopHass paGora «lI3yueHne CTPOEHUS KIETOK pPa3IUYHBIX
OpPraHU3MOB).

IIpakTnuyeckas padora «3ydyeHne cBOWCTB KIETOYHOU MEMOPaHBI.

JlaGoparopuasi padora «lccrnenoBaHue miIa3Moiiu3a MU JIETUIA3MOJIM3a B
PaCTUTENBbHBIX KIIETKaX».

IIpakTnueckass paGora  «3ydyeHue  JABWKEHUS  LMTOIUIa3Mbl B
PACTUTENBHBIX KIIETKaX».

Tema 6. O0OMeH BelleCTB M NpeBpaleHie JHEPIUU B KJIeTKe

AcCUMUTIATIASA U TUCCUMIIAIINS — JIBE CTOPOHBI MeTabonu3ma. Tumnsl oOMeHa
BEIIECTB: aBTOTPO(DHBIM U rerepoTpodHbI. YuacThe KucIopola B OOMEHHBIX
nporeccax. JHepreruyeckoe oobecrneueHue kierku: mpespamenue ATD B
OoOMEHHBIX Tporeccax. DepMEHTATUBHBIN XapakTep peakiuid KJIETOYHOTO
Merabonu3zma. DepMeHThl, UX CTPOCHHE, CBOMCTBA U MEXAHU3M JICUCTBUSI.
Kodepmentsl. OTnuunst pepMeHTOB OT HEOPTaHUYECKUX KaTaiu3aTopoB. bemku-
aKTUBATOPhl M OENKU-UHTHOUTOpPHI. 3aBUCUMOCTh CKOPOCTH (DepMEHTATUBHBIX
peakimii OT pa3INYHbIX (PAKTOPOB.

[lepBuuHBI CHUHTE3 OPraHUYECKMX BEUIECTB B KieTke. DorocuHTEs.
AHOKCUceHHbIll U OKCcUuceHHbll omocunmes y odaxmepui. Ceemocodouparoujue
nUSMEHmyvl U NUSMEeHMbl peakyuonHo2o yeumpa. Ponb XJIOPOIUIacTOB B MPOLECCE
dotocunTeza. CBeroBas u TeMHOBas (a3bl. Pomoovixanue, Cs., Cq. u CAM-munor
gomocunmesa. IlponykTuBHOCTh (OoTOCHHTE3a. BiusHue pa3nuuHbIX (HaKTOPOB
Ha CKOPOCTh (hoTOoCcHHTE3a. 3HaueHue GOTOCUHTE3A.

XEeMOCHHTES. Pa3znoobpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUPUITUPYIOMUE OaKTEePUH, MKEIe300aKTEePHUH, CEePOOAKTEPUH, BOIOPOIHBIC
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHaspoOHbIe opranu3Mmbl. Buasl Opoxenusi. IIpoaykTel OpokeHHs M HX
UCIIOJIb30BAaHUE YENOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYAUTENN OOJIC3HEH.

AspoOHBIE OpraHU3MBl. Ortansl JYHEPreTUYECKOr0 oOMeHa.
[ToaroroButenbHbI# 3Tan. [ TMKOINU3 — OECKUCTOPOAHOE PACIICIICHHUE TITFOKO3bI.

buonornueckoe okucCieHUE, UK KIETOYHOE JbIXaHUe. POib MUTOXOHIpUN B
npoleccax ouonoruueckoro okucienus. Lluknnueckue peakiun. OKUCIUTEIbHOE
dbochopwiupoBanue. Ouepeus memopannoz2o epaduenma npomonos. Cunmes



ATD: paboma npomonnou ATD-cunmasel. llpeumyinecTBa a’poOHOr0 MyTH
oOMeHa BelecTB nepea aHadpoOHbIM. Dh(HEKTHUBHOCTh IHEPTeTUUECKOTO 0OMEHa.

JdemoHcTpanuu

[Toptpersr: k. [Ipuctim, K. A. Tumnpsases, C. H. Bunorpanckui, B. A.
Ourenbrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabmunpl 1 cxeMbl: «D@OTOCHHTE3Y, « IHEPreTUIECKUl 0OMeH», «brnocuHTE3
oenkay, «CtpoeHue GpepMeHTa, «XEMOCUHTE3.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, O00OpPYIOBAaHHME JJIsI NPHUTrOTOBJIECHHS
MOCTOSIHHBIX Y BPEMEHHBIX MUKPOIIPEapaToB.

JlabopaTtopHas  padora «M3yuyeHHE  KATAIUTUYECKOW  AKTUBHOCTH
dbepMeHTOB (Ha TpUMeEpE aMIIIa3bl UK KaTalasbl).

JlabopaTtopHass pabora «/3ydyeHue (HEpMEHTATUBHOIO paCIICIICHUS
NEPOKCH/IA BOAOPO/A B PACTUTENIBHBIX U AKUBOTHBIX KIETKAX).

JlabopaTtopnass padora «CpaBHeHHe 1mporieccoB (orocuHTe’a U
XEMOCHHTE3a».

JladbopaTopHas padora «CpaBHEHUE MTPOIIECCOB OPOKEHUS U ABIXAHUSI.

Tema 7. Hacaeacreennasi uHGopManus ¥ peaju3anus eé B KiIeTKe

Peakuun MarpuuHoro cunres3a. [IpuHUIUI KOMIUIEMEHTAPHOCTH B PEAKIIMSIX
MaTPUYHOIO cuHTe3a. Peanusaius HacnencTBeHHOW MH(opMmanuu. I'eHeTnueckuii
KO, €ro cBoucTBa. TpaHckpunuusa — wMaTpuuHblii cuHTe3 PHK. IlpmHnmns
TPAHCKPUINIMU: KOMIUIEMEHTAPHOCTh, AHTUIIAPAIIIENbHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunwvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancnsuus u e€ sranbl. Yuyactue tpancnoptHbix PHK B OnocunTese Genka.
VYcenoBus Ouocunre3a Oenka. KoaupoBanme amunokucior. Ponb pubGocom B
OouocuHrese Oenka.

Coepemennvie npeocmasienusi o cmpoenuu ceog. OpraHuszalys reHoMa y
OPOKApPUOT U DYKApHOT. Perynsiusi akTUBHOCTH T'€HOB Yy MHpokapuor. ['mmoresa
onepoHa (®. Kako0, XK. Mano). Monexynsapuvle mexanusmvl IKCNpeccuu 2eHo8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsel 2enog. Perynsuus oOMEHHBIX
poLeccoB B KieTke. KieTounslii romeocTas.

Bupychl — HekseTounbie (OpMBbI KU3HU U 00JHUraTHbie mapa3uThl. CTpoeHue
NPOCTHIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHbili YUK
JIHK-cooeporcawux  supycos, PHK-cooepocawux eupycos, 6baxmepuoghaeos.
Obpamuas mpanckpunyus, peeepmasd, unmezpasa.

BupycHbie 3a0oneBanusi yenoBeka, XUBOTHbIX, pacTteHuil. CITN/, COVID-
19, counanbHbie U METUIIUHCKUE TPOOIIEMBI.

buoungpopmamura: unmeepayus u ananus b6orvuux maccueos («bigdatar)
CMPYKMYpHuIX OUOI02Ueckux Oanuvix. Hanomexnonoeuu 6 buono2uu u meouyume.
lIpoepammupyemoie pynkyuu 6eaxos. Cnocodvl 00cmasKu 1eKapcms.



JemoHcTpanumn

IToptpetsl: H. K. Konsbuos, /. Y. IBaHOBCKUM.

Tabmumpl u cxembl: «bruocunTe3 Oenkay, «I'eHeTHUEeCKUH KOa», «BUpPYCHI»,
«bakrepuodarmn».

IIpakTuyeckas padora «Co3qaHue MOJIENIA BUPYCay.

Tema 8. )KusHeHHbI HUKJ KJICTKH

Knerounsiéi 1ukn, ero mepuoanl W peryisinusa. Hurepdaza u  MUTO3.
Oco0eHHOCTH TMpolleccoB, MpoTeKarmux B uHTepdaze. [loaroroBka KIETKH K
neneHuto.  Ilpecunrerndeckuit  (MOCTMUTOTUYECKHUM),  CHUHTETHYECKUM U
MOCTCUHTETUYECKHH (MMPEMUTOTHYECKUI) IIEpUoAbl UHTEPGa3HI.

Marpuunsii cunre3 JHK — permukanms. [Ipunnunsr perummkamuu JHK:
KOMIUIEMEHTAPHOCTh,  IOJIYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAJIIEIBHOCTD.
Mexanusm permnukauuu JJTHK. Xpomocombl. CTpoeHue xpomocoM. TemoMmepsl U

TeiaoMepa3a. XPOMOCOMHBIH Ha0Op KJIETKHM — KapuoTul. JIUIUIOWIHBIA W
rariouaHbld  HaOOpHl  XpoMocoM. ['omonorumunbie XpomMocombl. [lomoBbie
XPOMOCOMBI.

lenenue knetkn — wmuTo3. CraguM MUTO3a W NOPOUCXOASAIIME B HHUX

npoueccsl. Tunel Muto3a. KaproknHe3 u 1UMTOKMHE3. buonorndeckoe 3HadyeHue
MHUTO34.

Perynsnus MUTOTHYECKOro IMKIA KJeTKH. [IporpamMmmupyemasi KieToyHas
rudenp — arnomnTos.

Knerounoe smpo, XpoMocombl, (DyHKIIMOHalbHAs TeHOMUKA. MexaHuzmbl
npoaughepayuu, oughpepenyuposku, cmapenus u euberu kKiemox. «lL{ugpposas
KliemKkay» — ououngopmamuyeckue mMooeiu QyHKYUOHUPOBAHUSL KIeMKU.

JdemoHcTpanumn

Tabmumpl 1 cxeMbl: «OKW3HEHHBIN MUK KIEeTKH», «Muros», «CtpocHue
xpomocom», «Permukanus [JTHK».

OOGopynoBaHuEe: CBETOBOM MUKPOCKOM, MUKpOTIpenapathl: «MHUTO3 B KJIeTKaxX
KOpEIIKa JTYKa.

JlabopaTtopHasi  pabora «MI3yueHne  XpoMOCOM  Ha  TOTOBBIX
MUKpOIIpenapaTaxy».

JlabopatopHnas padora «HabmoneHre MuTo3a B KJIETKaX KOHUMKA KOpEIIKa
JyKa (Ha TOTOBBIX MHUKpOIIpenaparax)y.

Tema 9. CTpoenne u GQyHKIUM OPraHM3MOB

buonornueckoe pazHooOpa3zue OpPraHu3MOB. OIHOKJIETOYHBIE,
KOJIOHUAJIbHBIE, MHOT OKJIETOYHBIE OPTaHU3MBI.

OCOOCHHOCTH  CTPOCHHUS U JKU3HENESTEIBHOCTH  OJIHOKJIETOYHBIX
opranu3MoB. bakTepumu, apxeu, OJHOKIETOYHbIE TPHUOBI, OTHOKJIETOUYHBIC
BOJIOPOCJIH, APYrye NPOTUCTHI. KOTOHMAaNbHbIE OPraHU3MBI.



B3auMocBsa3b 4acTel MHOTIOKJIETOYHOIO OpraHu3dMa. TKaHu, OpraHbl H
cHUCTEMBI OpraHoB. Opranu3M Kak eIuHoe 1eioe. ['omeocTas.

Tkanu pacrenuil. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHas,
MOKpPOBHAs, MPOBOAsAIIAsl, OCHOBHAas, MexaHuueckas. OCOOEHHOCTHM CTPOCHWUS,
(GYHKUMN U pacOI0KEHHs TKAHEH B opraHax pacTEHUM.

TKaHW >KMBOTHBIX W YEIOBEKA. THUIBI )KMBOTHBIX TKAHEW: SMUTEIWATIbHAS,
COCIMHUTEIbHAS, MBbIIIedHass, HepBHas. OCOOCHHOCTH CTpPOCHUsSA, (YHKIUHA U
pacnoIOKEHUSI TKAHEW B OpraHax KUBOTHBIX U YEIIOBEKA.

Oprasbl. BereratuBHble W TE€HEpaTHMBHBIE OpraHbl pacteHuid. OpraHbl U
CHCTEMBI OPTaHOB KMBOTHBIX U yelioBeKa. DYHKIIMKA OPraHOB U CUCTEM OPraHOB.

Onopa Ttena opranusmoB. Kapkac pactenuid. CkeneTbl OAHOKIJIETOYHBIX H
MHOT'OKJIETOYHBIX >KUBOTHBIX. HapyxHbli M BHyTpeHHUH ckeneT. CTpoeHue u
THUIIbI COCIMHEHUS KOCTEN.

JIBmxkeHue  opraHu3moB. JIBWKEHME  OHHOKJIETOYHBIX  OPraHU3MOB:
aMEOOUIHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHE MHOTOKJIETOYHBIX PACTEHUI:
TPONU3MBl M HACTUU. J[BMIKEHHME MHOTIOKJIETOYHBIX >KMBOTHBIX M YEIIOBEKA:
MblIieuyHas cuctema. Pediekc. CkeneTHbIe MBIIIIBI U UX padoTa.

[lutanme opranusmoB. IloryomeHnne BOABI, YIJIEKUCIOrO Ta3a |
MUHEPAIBHBIX BEIIECTB pacTeHUsIMU. lIuTanue kUBOTHBIX. BHyTpuronoctHoe u
BHYTPHUKJICTOYHOE MuIlIeBapeHue. [IuTtaHne mo3BOHOYHBIX >KUBOTHBIX. OTHEINbI
MUIIEBAPUTEIIBHOIO TpakTa. llumeBapurenbHble xenesbl. llumeBapurenbHas
CHCTEMa YEJI0BEKa.

Jlpixanue opranu3moB. Jlpixanue pacteHul. Jlpixanue ;xuBoTHBIX. [{uddy3us
ra3oB uepe3 MOBEPXHOCTh KieTkU. KoxkHoe npixanue. [pixarenbHasi TOBEPXHOCTD.
’KabepHoe u nérounoe apixanue. JIpIxaHue MO3BOHOYHBIX )KMBOTHBIX M YEJIOBEKA.
OBOJIIOIIMOHHOE ~ YCJIO)KHEHUE CTPOCHHUSA JIETKUX ITO3BOHOYHBIX KHBOTHBIX.
JlpixaTenpHas cucTeMa 4YenoBeKa. MeXaHu3M BEHTWIALUMU JETKUX y ITHI U
MJIEKOMUTAONIUX. Perynsamus apixanus. JlpixareabHbie 00bEMBI.

TpaHCIIOPT BELIECTB Yy OPraHU3MOB. [pPAHCIOPTHBIE CUCTEMBI PACTECHUU.
TpaHcnopT BemecTB Yy KHUBOTHbIX. KpoBeHOCHas cucTteMa W €€ OpraHsbl.
KpoBeHocHast cucTreMa TMO3BOHOYHBIX JKHUBOTHBIX H  uenoBeka. Ceple,
KPOBEHOCHBIE COCYJbI M KpoBb. Kpyru KpoBooOpaiieHus. IBOIIOLHUOHHbBIC
YCIIO)KHEHHSI CTPOEHHUS KPOBEHOCHOW CHCTEMBI MTO3BOHOYHBIX JKMBOTHBIX. Pabora
cepala v e€ peryisiius.

Brinenenue y opranusmoB. Beinenenue y pacteHuil. Bwinenenue y
KUBOTHBIX. CoKparuTenbHble Bakyonu. Opranbel BblacneHus. DuibTpanus,
CeKpenus U 00paTHOE BCAChIBAaHME KaK MEXaHU3MbI PaOOTHI OPraHOB BBIJACIICHMUS.
CBsI3b MOJIOCTH T€NIA C KPOBEHOCHOM U BBIACIUTENIbHON cucTeMamu. Beienenue y



MO3BOHOYHBIX >KMBOTHBIX U 4YenoBeka. [louku. CTpoeHue u GyHKIMOHUPOBAHHUE
Hedpona. OOpa3zoBaHKE MOUYH Y YETIOBEKA.

3ammra y OpraHu3MoB. 3alluTa y OJHOKIETOYHBIX OpraHu3MoB. CHopbl
OakTepuii M UHUCThl MNPOCTEHIIMX. 3allUTa y MHOIOKJIETOYHBIX paCTEHUH.
Kyrukyna. Cpeacrsa macCUBHON M XUMHUYECKOM 3a1UThl. OUTOHIUIBI.

3amMra y MHOTOKIIETOYHBIX KUBOTHBIX. [IOKpOBBI M HMX MPOU3BOJHBIE.
3amura opraHu3ma ot OonesHeil. IMMyHHas cuctema denoBeka. KieTouHblil u
TyMOPAJIbHBIA UMMYHUTET. Bpoka€HHBIH M NpUOOpETEHHBIN crneunuuecKkuit
UMMYHUTET. Teopus KIOHAIbHO-cellekTuBHOro ummyHutera (I1. Dpmux, ®. M.
bepuer, C. Tonerasa). BocanurenbHble OTBETHI OpraHU3MOB. PoJib BpOKAEHHOTO
UMMYHHUTETA B PA3BUTUU CUCTEMHBIX 3a00JICBaHUM.

Pazgpaxumocte u perymsiuus y  opraHusmoB. Paznmpaxumocts y
OIHOKJIETOYHBIX OpraHu3MoB. Takcuchel. Pa3zgpaxumMocTe W peryianus y
pactenuii. PocToBbie BemecTBa U UX 3HAYCHUE.

HepBHast cucrema u pedekTopHas peryssius y >XUBOTHBIX. HepBHas
CHUCTEMA U €€ OTHENbl. JBOJIOIMMOHHOE YCI0KHEHNE CTPOEHUS HEPBHOM CUCTEMBI
y SKUBOTHBIX. OTAENbl TOJIOBHOI'O MO3ra MO3BOHOYHBIX KUBOTHBIX. Peduiexc u
pednexTopHas nyra. be3ycioBHbIe U ycIOBHBIE pedIEKCHI.

['ymopanpHas perynsuus W 3HAOKPUHHAS CUCTEMA YKMBOTHBIX M YEJIOBEKA.
Kene3pl DHAOKPUHHOM CHUCTEMBI M HMX TOPMOHBL. JlelicTBUE TOPMOHOB.
B3auMocBsi3b HEpBHOW M SHIOKPUHHOM cucteM. [umnoranaMmo-runodusapHas
cucrema.

JdemoHcTpanuu

[Toptper: U. I1. ITaBnos.

Tabmuupl u cxembl: «OJHOKIETOYHBIE BOAOPOCIN», «MHOIOKIETOYHBIE
Bogopociany, «bakrepuny, «lIpocteiimme», «OpraHbl LBETKOBBIX PAacTEHUI,
«CucTteMbl  OpraHoB IO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «Tkanu pacreHuit», «KopHeBble cuctembl», «CTpoeHue ctedis,
«CTpoeHue JHMCTOBOM IUIACTUHKM», «TKaHM XKHUBOTHBIX», «CKEIET 4YeIOBEKay,
«[InmeBapurenbHas cucrema», «KpoBeHocHass cucrema», «/lpixarenpHas
CHUCTEMAY, «HepBHast  cucremay, «Koxa, «Mpll1euHas CHUCTEMAY,
«BpraenurenbHas cucrteMa», «OHIOOKpUHHAs cucrtemay», «CTpOEHUE MBIIIIbDY,
«UmmyHnurer»,  «KumeyHomonoctHeie», «CxeMa  NUTAaHUS  PACTEHUI,
«KpOBE€HOCHBIE CHCTEMBbI TO3BOHOYHBIX KUBOTHBIX», «CTpOEHUE THUIPHIY,
«CTtpoeHue 1iaHapum», «BHyTpeHHee cTpoeHne HO0KIEBOro uepss», «HepBHas
cuctema poio», «HepBHas cucrema rymku», «HepBHas ~ cuctema
npecMmbikaromuxca», «HepBHas  cucrema  nTun», «HepBHas  cucrema
MIIeKOTIUTaroux», «HepBHas cuctema yenoBeka», «Pediexcey.



OO6opynioBaHue: CBETOBOM MHUKPOCKON, MHKpPOIpEnaparbl OJHOKIETOYHBIX
OpraHW3MOB, MUKPOIIPENAPAThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIUU
HACEKOMBIX, UTJIOKOXHX, >KMBBIE JK3EMIUISIPhl KOMHATHBIX PACTEHHM, repOapuu
pacTeHMil pa3HbBIX OTHAEJIOB, BIAXHbIE Mpenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOUYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
o0opyaoBaHUE Il IEMOHCTPALIMU MIOYBEHHOTO U BO3YIIHOTO MUTAHUS PACTECHUH,
pacHieTUIeHHs Kpaxmalia u OeIKOB Mo IedcTBHEM (EepPMEHTOB, 00OPYIOBAHUE IS
JIEMOHCTPAIIMU OMBITOB MO U3MEPEHUIO KM3HEHHOU E€MKOCTH JETKUX, MEXaHU3Ma
JILIXaTENbHBIX JBUKEHHM, MOJIENIA TOJIOBHOI'O MO3Ta Pa3IMYHBIX )KUBOTHBIX.

JlabopaTopHas padora «/3yyeHue TKaHEH pacTEHUI.

JlabopaTopHas padora «/3yueHre TKaHEel KUBOTHBIX ).

JlaGoparopHasi pabora «/3ydueHue opraHoB LIBETKOBOT'O PACTECHUS».

Tema 10. PazmHoOkeHre U pa3BUTHE OPraHU3MOB

®opMbI pa3MHOKEHHUS OpPraHU3MOB: Oecrosnoe (BKJIOuYas BEreTaTUBHOE) U
nojioBoe. Buasl  Oecmoioro  pa3MHOXKEHUS:  MOYKOBAaHWE,  CIOPYJISIIHS,
(parmMeHTalus, KIOHUPOBAHUE.

[TonoBoe pa3zmuoxkenue. llomoBbie kineTkw, wnu ramersl. Meiio3. Craauu
Mmenosa. [loBenenne xpomocom B Meo3e. Kpoccunrosep. bruonornueckuii cMbICi
M€i03a W TOJOBOro mporecca. Melo3 W ero MecTo B KU3HCHHOM LIMKJIIE
OpraHU3MOB.

[IpenzapoxsiieBoe pa3Butue. ['amerorene3 y uBOTHbBIX. [[0J0BbIE JKEIE3BI.
OO6pa3oBaHue 1 pa3BUTHE MOJOBBIX KJIeTOK. Criepmarorenes u oorere3. CTpoeHue
HOJIOBBIX KJIETOK.

OmnonoTBopeHre W AMOpPHOHAIBLHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHEeE. [lapTeHorenes.

NHnuBuyabHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUOJIOTUSl — HAayKa
0 pa3BUTHH OPraHU3MOB. Mopghocene3 — 0Ona u3 2naeuvix npoodiem dMOpUOIOcUU.
Konyenyuss mopgocenos u moodenu mopgoeenesa. Ctaguum >MOpHOreHe3a
KUBOTHBIX (Ha mipuMepe Jarymiku). Jpobnenwe. Tumsl  ApoOiIeHUS.
Jemepmunuposannoe u Hedepmunupoeanmoe Opobnenue. bnacmyna, munvl
onacmyn. OcoOEHHOCTH NPOOJICHUST MIICKONMUTAIOIIUX. 3apOBIINICBhIE JIUCTKU
(racTpyssinusi). 3aKkiiajika OpraHoB M TKaHEW U3 3apOJIbIIIEBBIX JIUCTKOB. B3anumHuoe
BIUSIHUE YacTeW pa3BUBAIOIIETOCS 3apojibliia (dMOpHUOHATIbHAS WHIYKIUSA).
3aknagka TUIaHA CTPOEHMS KUBOTHOTO KakK pe3ysbTaT HUEpapXHUECKUX
B3aUMOJICHCTBUI TE€HOB. BinusHue Ha 5MOpPHOHAIBHOE pa3BUTHE Pa3TUUYHBIX
(baKkTOpPOB OKpY>KAIOIIEH CPEIbI.

Poct u pasButue xuBOoTHBIX. [locTomOpuoHanbHbI mepuoxa. Ilpsmoe u
Henpsimoe  pasBuTHe. PasButne ¢ Meramopdo3oM y OeClO3BOHOYHBIX H
MO3BOHOYHBIX KUBOTHBIX. bHOIOrMdyeckoe 3HauYeHHE MPSMOr0 U HENPSIMOTO



pa3BUTHS, UX PACIPOCTPAHEHUE B Mpupoae. Tumbl pocTta KUBOTHBIX. DAKTOPHI
PEryJSIUU POCTA )KUBOTHBIX U YenoBeka. CTaauu mocTaMOpHOHAIBHOTO pa3BUTHUS
y )KMBOTHBIX U uenoBeka. [lepuonsl oHTorenesa uenoeka. CTapeHrue U CMEPTh Kak
OMOJIOTNYECKUE MTPOLIECCHI.

Pa3smHoxxenne u pasButue pacteHuid. ['amerodutr u cnopodur. Meiio3 B
KU3HEHHOM IMKiIe pacteHuil. OOpa3oBaHWe cmop B Ipolecce Meiosa.
l'amerorene3 y pacreHuid. OIUIOAOTBOPEHHE U Pa3BUTHE PACTUTEIBHBIX
opraHu3MoB. /[BoiiHOe OIJI0IOTBOpEHHE Y LIBETKOBBIX pacTeHuil. OOpa3zoBaHue U
pa3BUTHE CEMEHHU.

MexaHu3Mbl pEryJsaluyd OHTON€HE3a Y PACTEHUM U )KUBOTHBIX.

JdeMoHCcTpanuu

[Toptpersr: C. I'. HaBamun, X. [lIneman.

Tabmuupl u cxembl: «BereraTuBHOe pa3sMHOXeHHE», «Tumbl Oecrnonoro
pa3MHOXKEHUsD», «Pa3MHOXKEHHE XJIaMHJIOMOHAJbI», «Pa3MHOXKEHUE HBIJICHBI»,
«Pa3MHOXeHHE THAPBIY, «Melo3y, «XpoMocoMbl», «l'ameroreHes», «CtpoeHue
SMIEKJIETKU U criepMaTo3onsian, «OCHOBHBIE CTaauu OHTOreHesza», «lIpsmoe u
HEIpsIMOe pa3BuTHE», «Pa3BuTHE MaHCKOro xyka», «Pa3Butue capaHuny,
«Pa3Butne nArymkn», «IBOMHOE OIUIOOOTBOPEHHE Y UBETKOBBIX PACTCHUIN»,
«CTpoeHHne CeMSH OOHOAOJIBHBIX U JABYIAOJBHBIX PACTEHUI», «KU3HEHHBIN LUK
MOPCKOM  KamycCTbD», <«OKuU3HEHHBbIM UHUKI MXa», <«KHW3HEHHBIN  [UKI
NAroOpOTHUKAY, <JKU3HEHHBIN LIUKIT COCHBI».

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPONpEnaparhl SUIEKIETOK Hu
CIIEpMATO30UI0B, MOJAENb «[ UK pa3BUTHS JATYILIKN.

JlaGoparopHasi padora «3ydyeHue CTpoEHUs MOJOBBIX KJIETOK Ha TOTOBBIX
MUKPOIIpENapaTaxy.

IlpakTnueckas padora «BblBIEHUE MPU3HAKOB CXOJCTBA 3apPOABIIICH
MO3BOHOYHBIX )KUBOTHBIX ).

JlaGoparopuass padora «CTpoeHHE OpPraHOB Pa3MHOKEHUS BBICHINX
pacTEHU».

Tema 11. I'eHeTuka — Hayka 0 HaCJeACTBEHHOCTH W HM3MEHYMBOCTH
OpPraHu3MoOB

Hctopust cTaHOBIEHUS M pa3BUTUSl TEHETUKUM Kak Haykd. PaGorter T
Mennens, I'. ne ®pusza, T. Moprana. Poiib 0T€U€CTBEHHBIX YYEHBIX B Pa3BUTHU
renetuku. Pa6otel H. K. KonbiioBa, H. U. BaBunora, A. H. benozepckoro, I'. /I.
Kapneuenko, 0. A. ®ununmuenko, H. B. Tumodeesa-PecoBckoro.

OCHOBHbIE TEHETUYECKHUE MMOHATUS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeNIbHbIE TE€HbI, AJIbTEPHATUBHBIC MPU3HAKHU, JOMWHAHTHBIA M PELIECCUBHBIN
NpHU3HAK, TOMO3UTOTA, TETEPO3UT0OTa, YUCTAS INHUS, THOPUJIBI, TCHOTHUTI, (DEHOTHII.



OCHOBHBIE ~ METO/Bl  TCHETHKU: THOPUIOJIOTUYECKUH,  IUTOJIOTUYECKUH,
MOJIEKYJIAPHO-TE€HETUYECKUM.

JdemoHcTpanuu

[Toptpersr: I'. Mengnens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. .
BaswiioB, A. H. benoszepckuid, I'. [[. Kapneuenko, 0. A. ®ununuenxo, H. B.
Tumodeen-PecoBckuii.

Tabmuiiel 1 cxeMbl: «MeTobl TeHETUKNY, «CXEeMBbl CKPEITUBAHUS.

JladbopaTopuass padora «J/lpo3odmna Kak OOBEKT T'€HETUYECKUX
HUCCIICIOBAaHUI Y.

Tema 12. 3aK0OHOMEPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpemmuBanue. IlepBoiii 3akoH MeHgenss — 3aKkoH
€AMHO00pa3usl rTHOPUIOB MEepBOro nokoneHus. [IpaBuno nomuuupoBanus. Bropoii
3aKOH Menzaens — 3aKOH pacUleIUIeHUsl INpU3HakoB. LluTosnornueckre OCHOBBI
MOHOTHOPUTHOTO CKpeIIBaHus. [ MmoTe3a YucToThl ramer.

Ananusupymouiee ckpemuBanue. [[poMexxyTouHbIl XapakTep HACIeIOBaHUS.
Pacmiernnienre npu3HakoB MpU HEMOJIHOM JOMUHUPOBAHUMU.

JuruOpuaHoe ckpeuuBanue. TpeTuil 3akoH MeHenst — 3aKOH He3aBUCUMOT0
HACJIEIOBAaHUsA  MPU3HAKOB. [{uronornueckue  OCHOBBI  JUTHOPHUIHOTO
CKPEILIMBAHUSL.

CueruieHHoe HacienoBaHue npuszHakoB. Paboter T. Moprana. CuermieHHoe
HACJIEIOBAHME T'E€HOB, HAPYILICHUE CLEIUIEHUS MEXAY TIeHaMu. XPOMOCOMHas
TEOpUsl HACIEACTBEHHOCTH.

I'enetnka nmona. XpoOMOCOMHBIM MEXAHU3M OIPEAEIEHUSA NOJIA. AYTOCOMBI U
IOJIOBBIE XPOMOCOMBI. ['OMOramMeTHniii M TeTeporameTHbi IoJ. ['eHeTuueckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HacnenoBanue npu3HaKkoB, CLEIUIEHHBIX C ITOJIOM.

['enorun xak nenoctHas cucrema. [lnenorponuss — MHOXKECTBEHHOE JIEVCTBUE
reHa. MHOXECTBEHHBIN aienu3M. B3auMoIeicTBHE HEAUICNbHBIX T'€HOB.
KommiiementaprocTs. Onucras. [lonmumepus.

['eHernueckuil KOHTPOJIb PA3BUTHs PACTECHMM, >KUBOTHBIX MU YEJIOBEKA, a
Takke (DU3MOTIOTMUECKUX TMPOIECCOB, TMOBEACHUS W KOTHUTUBHBIX (DYHKITUH.
['eneTnyeckue MexaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJIEHCTBUS «XO35IMH
— Tapa3uT» U «XO03IUH — MHUKpoOHOM». ['eHeTMueckue acmheKThl KOHTPOJIA U
U3MEHEHHMsI HaCJIeJICTBEHHON MH(OpMAIIMU B TOKOJICHUAX KJIETOK U OPraHU3MOB.

JdeMoHCTpanuu

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

Tabmunpl u cxemsl: «IlepBoiii 1 BTOpOii 3akoHBl Menaensy, « TpeTuit 3akoH
MeHnnens», «AHanu3upyroliee CcKpeluBaHue», «HenomHoe AOMUHUpPOBaHUEY,
«CrieruieHHOE HAcJIeIOBAaHWE TIPU3HAKOB Yy Jpo30oduibl», «['eHeThka Tmoay,



«Kapuotun denoseka», «Kapuorun npozoduib»y, «Kapuorunm nTHIBDY,
«MHOXECTBEHHBIN ajuIeNn3M», «B3auMoaeicTBUE TEHOB.

OO6opynoBanue: MOAENb MJis JEMOHCTpPAIlMUd 3aKOHOB €IWHOOOpasus
ruOpUIOB TEPBOrO TMOKOJIEHUST M PaCHICIUIEHUST NPU3HAKOB, MOJENIb A
JEMOHCTpAallMM 3aKOHAa HE3aBUCUMOIO HACJIEAOBAaHUS TPU3HAKOB, MOJECIb A
JEMOHCTPALMK CLEIUVIEHHOIO HAaCJIEA0BAHUS IPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKponpenapar: «JIpo3zodumnar.

IIpakTnyeckas pabdora «/3ydyeHue pe3yabTaTOB MOHOTMOPUIHOTO
CKpEeLIUBaHUA Y APO30(PUITBI».

IIpakTnueckas  paGora  «l/3yueHue  pe3ynbTaToB  JUTHOPUIHOTO
CKpENINBAHUS Y IPO30PUITBIY.

Tema 13. 3aKoHOMEpPHOCTH U3MEHYUBOCTH

BzaumopneiictBue reHotuna u cpeabl npu  (HOpMUpOBaHMM (DEHOTHUIA.
N3MeHunBOCTh MpHu3HAaKOB. KauecTBEHHbIE U KOJWYECTBEHHBbIE MPU3HAKUA. Bumsl
VW3MEHUYHMBOCTH: HEHACIICICTBCHHASI Y HACJIECACTBEHHAS.

Mopaudukanuonnass u3MeHYMBOCTb. Ponb cpeasl B (GOpMUpPOBAHUU
MoU(PUKAIMOHHON M3MeHunBocTU. HopMma peakiuu npusHaka. BapuanuoHHBIHI
psan u BapuanmonHas kpuBasi (B. Horanncen). CoiicTBa MOau(pUKAIMOHHON
U3MEHYHUBOCTH.

I'enoTunuueckass ”3AMEHYUBOCTh. CBOMCTBA TEHOTUITMYECKOW M3MEHUYUBOCTH.
Buibl reHOTHTIMYECKO N3MEHYMBOCTH: KOMOMHATUBHAS, MyTal[MOHHASI.

KomOnHaTuBHAas W3MEHYMBOCTH. Meio3 M TOJOBOM IIPOIECC — OCHOBA
KOMOWHATUBHON M3MEHYUBOCTH. POJIb KOMOMHATHBHON U3MEHUYMBOCTH B CO3JaHUU
TEHETUYECKOro pazHoo0pasusi B Mpejiesiax 0JTHOr0 BUIA.

MyTanroHHass W3MEHYMBOCThb. BHAbl MyTalnMili: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbIE W  HWHAYUUMPOBAaHHbIE MyTauuu. SaepHele U
nuTOIUIa3MaTuieckue mytanuu. CoMaTU4ecKre M MOoJIoBble MyTaluu. [IpuyunHb
BO3HMKHOBEHUA MyTauMil. MyTareHbl M WX BIMSHHE Ha OpPraHU3MBbI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TIpoliecca. 3aKOH T'OMOJIOTMYECKHX PSAOB B
HacneacTBeHHo u3MmeHuuBoctu (H.M. BaBuioB). BHesnepHas M3MEHYMBOCTH U
HACJICICTBEHHOCT.

OnuceHemuxa U 9NUSEHOMUKA, pOJb dNUSEHEeMUYeCKUx Gaxkmopos 8
Hac1e008aHuU U U3MEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS Y OP2AHUZMOS.

JdeMoHCTpanuu

[Toptperst: I'. ne ®pus, B. Uoranncen, H. 1. Basuios.

Tabmuuet u  cxembl: «Buumbl  u3MmeHuuBocTH», «MoaudukalmoHHas
W3MECHYHUBOCTBY, «KomOuHaTUBHAS W3MECHYHUBOCTBY, «Meio3y,
«OmnonmorBopeHuey, «I eHeTndeckre 3a00J1eBaHuUs YeIoBeKay, « BHIbI MyTaIuiiy.



OOGopynoBaHue: KUBbIE U TepOapHbIE AK3EMIUIAPHl KOMHATHBIX PACTECHHIA,
pucyHku (dotorpadum) >KUBOTHBIX C PA3IMYHBIMUA BUIAMH U3MEHYUBOCTH.

JlabopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(UKAIIMOHHOW M3MEHUMBOCTH. [locTpoeHwe BapualMOHHOrO psiga U
BAPUALMOHHOU KPUBOW.

IIpakTnueckas padora «Mytaimuu y 1Apo3oduiabl  (HA TOTOBBIX
MUKPOIIpEnapaTax).

Tema 14. I'eHeTHKa YesiOBeKA

Kapuorun denoBeka. MexayHapoaHas IporpamMma HMCCIEIOBAHUA T€HOMA
yernoBeKa.  Meroapl  M3y4YeHHMsl T€HETHKH  YEJOBEKa: T'E€HEAJIOTrMYECKHUM,
OJIM3HEIOBBIM, LIUTOTCHETUYECKUM, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIIPHO-T€HETUYECKU. CoBpemMeHnHoe OTIPECIICHUE TE€HOTHIIA:
MOJIHOTEHOMHOE CEKBEHUPOBAHUE, F€HOTUIIMPOBAHNE, B TOM YHUCJE C MOMOUIBIO
[T11P-ananu3a. HacneacTBeHHble 3a00JIeBaHUS YelloBeKa. | eHHbIE 1 XpOMOCOMHBIC
0oJe3HM 4YeNnoBeKa. bOJNIe3HW C HACIEICTBEHHOW MPENpacCIONOKEHHOCTHIO.
3HaYCHHE MEIUIMHCKOW T€HETUKU B MPEIOTBPALICHUMN U JICUEHUHU T€HETUYECKHUX
3a0oneBaHui yenoBeka. MeauKO-TeHeTUYeCKoe KOHCYJbTHpoBaHue. CTBOIOBbBIE
kJIeTku. [ToHATHE «TE€HEeTUYECKOro rpy3a». DTUYECKHE aCIEKThl UCCIIEIOBAHUI B
00J1acT peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

I'enernyeckue ¢GakToOpbl TOBBIIIEHHON YYBCTBUTEJIBHOCTH YENOBEKA K
buznueckoMy U XUMHUYECKOMY 3arpsi3HEHUIO OKpYsKarolieil cpenbl. ['eHernyeckas
IIPEAPACIION0KEHHOCTD YEI0BEKA K MTATOJIOTUSIM.

JdemoHcTpanuu

Tabmunpl 1 cxembl: «KapuoTtun yenoBekay, «MeToabl U3y4eHUsI T'€HETUKU
yenoBekay, «I'eneTnyeckue 3a001eBaHUs YEIIOBEKA.

IpakTnueckas padora «CoCTaBJICHHE U aHAIN3 POIOCIOBHON».

Tema 15. Cenrekunst Opranu3sMoB

JloMecTukanusa ¥ CeneKuus. 3apoKIEHUE CEIEKIMM U JTOMECTHUKAIIMHU.
Yuenne H. WM. BaBunmoBa o IleHTpax MNpOUCXOXIECHUS U MHOTro00pas3us
KYJbTYPHBIX pacTeHuil. Ponp cenexkiuu B CO3JaHUM COPTOB PACTEHHM W TOPOJ
*KUBOTHBIX. CopT, mOpoma, IITaMM. 3aKOH TOMOJIOTHUYECKHX PSIAOB B
HacueACcTBeHHOM wu3meHunBoctd H. W. BaBunoBa, ero 3Hadenue s
CEJICKIIMOHHOM PabOTHI.

Metonbl ceneKUMOHHOM padoThl. M CKycCTBEHHBI OTOOp: MAacCOBBIM M
VH]IUBU]1yaJIbHBIN. Jrtarnsl KOMOMHAIIMOHHON CeJICKIIUU. HUcnsiTanne
npou3BoauTesaed 1o moToMcTBY. OTOOp MO TEHOTUIy C TOMOUIBIO OIEHKH
¢dbeHoTHma MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMoIbio aHanmu3a JJHK.

HckyccTBeHHBIH ~ MyTareHe3  Kak  METOJI  CEJEKIIMOHHOW  paboThl.
PaananoHHBIN M XUMUYECKAM MYyTareHe3 Kak MCTOYHUK MYTalMil y KYJIbTYPHBIX



dbopm opranuzmoB. Mcmonap30BaHHE T€HOMHOI'O PEIAKTUPOBAHUS M METOJIOB
pexomOuHaHTHRIX JIHK 1715 monmydeHus ucxoaHOro Matepuana Jijisi CEIeKIuu.

[Tonyuenune MOJINTUIOUIOB. BuyTtpuBnnosas rUOpUIU3aIIHSL.
bnuzkoponcTBeHHOEe  cKpeniuBaHue, WM UMHOpuauHr.  HepojacTBeHHoe
CKpellluBaHue, WM ayTOpuauHr. ['erepo3uc U ero npuuuHbl. Mcnonab3oBaHue
rerepo3uca B cenekiuu. Otmanénnas rubpuausamus. [Ipeomonenune Oecruionus
MEKBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIINN PACTCHUI U )KUBOTHBIX. «3e1éHas
DeBONIOYUAN.

CoxpaHeHre U U3y4YCHUE T'CHETHUYECKUX PECYPCOB KYJIBTYPHBIX PACTCHUM U
UX JUKAX poaMuyed NN CO3/MaHMs  HOBBIX COPTOB W THOpPUIOB
CEIIbCKOXO3AMCTBEHHBIX  KYJIbTYp. /3yuenue, coxpaneHue u  ynpaeieHue
2EHeMUYeCKUMU Pecypcamu CelbCKOXO3AUCMEEHHBIX U NPOMbBICIIO8bIX HCUBOMHBIX
8 Yesax YAVUUEeHUs CYUeCmeyiomux U co30aHus HO8blX NOPo0, TUHULL U KPOCCO8, 8
moM uucie ¢ NpPUMEHEeHUEeM COBPEMEHHbIX Memo008 HAYYHbIX UCCIe008aHU
nepeodosvix uoetli U nepcneKmuHbIX MexHoN0UN.

JdemoHcTpanuu

[Toptpers: H. U. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykpsnenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabnuibl ¥ cxembl: «[eHTpbl TPOUCXOKIECHUS U MHOT000Pa3us KyJbTYPHBIX
pacTeHuit», «3aKOH TOMOJOTMUECKUX PSIIOB B HACIEACTBEHHOM M3MEHUUBOCTH,
«Metogsl cenexkuuny, «OtnanéuHas rudpuauzanus», «MyrtareHes3».

JlabopaTopHas padora «3yueHue cCOpTOB KYJbTYPHBIX PACTEHHUIN U MOPOJ
JIOMAITHUX YKUBOTHBIX).

JlaGoparopHuasi padora «/3ydeHue METOIOB CEIECKIIUUA PACTEHUI.

IIpakTnyeckas padora «[IpuBuBKa pacTeHU».

Ikckypeusi «OCHOBHBIE METOAbI U JOCTHUXKEHMS CEJICKIIMU PACTEHUU U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIHIO, IJIEMEHHYIO bepmy,
COPTOUCIIHITATENIHBIA YYaCTOK, B TEIUIMYHOE XO3SIMCTBO, B JiabopaTopuio
arpOyHHMBEPCUTETA UM HAYYHOTO IIEHTPA)».

Tema 16. BUOTeXHOJI0THS U CHHTETHYECKAsA OMOJI0THA

OOBeKThl, HCHOJIb3yeMble B OHMOTEXHOJIOTMH, — KJIETOYHbIE U TKAHEBBIC
KYJIbTYpHI, MUKPOOPTaHU3MBI, 170:¢ XapaKTEepUCTHKA. TpagunuonHas
OMOTEeXHONOrusA: XJieOomeueHrue, TMONIYyYeHUE KHUCIOMOJOYHBIX  MPOJIYKTOB,
BuHOAenue. Mukpobuonorndeckuii cuHTe3. OOBEKTH MUKPOOHOIOTHIECKUX
TexHosiorui. [Ipon3BocTBO OenKa, aMUHOKUCIOT U BUTAMUHOB.

Co3nanue TEXHOJOTMl U MHCTPYMEHTOB LEJIEHANIPABICHHOIO U3MEHEHUS U
KOHCTPYUPOBAHUS F€HOMOB C LEJbIO MOJIYYEHHUS] OPraHU3MOB U UX KOMIIOHEHTOB,
coJiep KaInX HE BCTPEUAIOIIHNECS B IPUPOJIe OMOCUHTETHYECKHUE TTYTH.



Knerounass unxkenepusi. Meroasl KyJbTypbl KJIE€TOK U TKaHEW PACTCHUH U
KUBOTHBIX. Kpuobanku. Comarudeckas rubOpuauzanuss ¢W COMATHYECKUUN
smOpuoreHe3. Vcnonap30BaHWE TaIuIOWIOB B CEIEKUMU pacTeHuil. [lonyuenue
MOHOKNIOHANbHBIX anmumen. HMcnonv3oeanue MOHOKIOHATbHBIX U NOJUKIOHANbHBIX
aumumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOJOTBOpPEHHE. PeKOHCTpYKIMs
SUIEKIIETOK U KJIIOHUPOBAHHUE XKUBOTHBIX. METO/I TpaHCIUIAHTALUH S/I€P KIIETOK.
Texnono2uu 0300po8eHsl, KYIbMUBUP OBAHUSL U  MUKDOKIOHAIbHO20
DA3MHONCEHUSL CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOcCOMHass MU TeHHasd WHXKeHepus. VCKyCCTBEHHBIM CHHTE3 I€Ha W
koHcTpyupoBanue pekomouHantHeix JIHK. Cozdanue mpanceennvix opeanuzmos.
JlocTrKeHusT UM TMEpPCHEKTUBBI  XPOMOCOMHOM W TE€HHOM  HWHXEHEPHH.
DKOJIOTMYECKHUE U ITUUECKUE MPOOIIEMbI FTEHHON MH)KEHEPHUHU.

Menuuuackue 6uorexunonoruu. [loctrenomuas nudposas menunuHa. [TIP-
JMarHocTuka. MeTaOolIOMHBIN aHaiu3, TEHOIEHTPUYECKUN aHalIu3 MpoTeoMa
YEJIOBEKa JUI OLICHKM COCTOSIHUS €rO 340pOBbs. McIonp30BaHME CTBOJIOBBIX
kineTtok. TaprerHas Tepanuss paka. 3D-OmoumkeHepus nns  pa3pabOTKU
(GyHIaMEHTAbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHUM, CO3/1aHMUS KOMILJIEKCHBIX
TKaHEeW COYeTaHUEM TEXHOJOTHUU TPEXMEPHOro OMONMpHHTHHra U ckaddonaunra
JUISL PELLICHMS 3a/1a4 [TEPCOHATU3UPOBAHHON MEAULIHBI.

Co3nanue BEKTOPHBIX BAKIIMH C IEJIbI0 OOECIeUCHUS] KOMOWHUPOBAHHOM
3amuThl OoT Bo3Oyauteneir OPBU, ycraHoBieHHe MOJEKYJISPHBIX MEXaHHU3MOB
dbynakimonupoBanust PHK-cogepskamux BUPYCOB, BBI3BIBAIOIIUX OCOOO OMACHBIC
3a00JIeBaHUS YETTOBEKA U KUBOTHBIX.

JdemoHcTpanumn

Tabnuuel 1 cxembl: «/cnonb30BaHHE MUKPOOPTAHU3MOB B MPOMBIIIJIEHHOM
pou3BOJICTBEY, «KileTouHast uHKeHepHs», «[ eHHas HHXKEHEPUS».

JlaGopaTopHas padora «/I3ydeHne o0BbEKTOB OMOTEXHOIOTUI.

IIpakTuyeckas padora «[lomyueHne MOJTOYHOKHUCIBIX TPOTYKTOB.

JKeKypcusi «bHOTEXHONOrMs — Ba)KHEWIIAs MPOU3BOAMTENbHAS CUIa
COBPEMEHHOCTHU (Ha OMOTEXHOIOTUUECKOE TIPOU3BOICTBO)».

11 KJIACC

Tema 1. 3apo:kneHue W pa3BUTHE 3BOJIONMUOHHBIX INpeACTABJICHUN B
Onosorum

OpomonmonHas Teopuss Y. JlapBuna. Ilpennocbliku BO3HUKHOBEHUS
napsuHu3Ma. JKn3Hb U HayuyHas aestenbHocTh Y. /lapBuHa.

JIBroxy1ye cuiisl 3Boonry BU0B 1o Y. JlapBrHY (BbICOKAsi HHTEHCUBHOCTb
pPa3MHOXEHUSI OpPraHU3MOB, HACJEICTBEHHas HW3MEHYMBOCTb, Ooppba 3a
CYILECTBOBAHME, €CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).



Odopmnenue cunTeTnyecko Teopun dBomonuun (CTI). HelrpanbHas
teopus HBomtonuud. CoBpeMeHHas dBOJNIOIMOHHAS  Ouonorusi. 3HayeHUE
ABOJIIOLIMOHHON TEOPUH B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOM KapTUHBI MHpA.

JdemoHcTpanuu

[Toptperst: Apucrorens, K. JIunnen, K. b. Jlamapk, O. K. Cent-Unep, XK.
Kiosnwe, Y. lapBun, C. C. UerBepuxos, 1. U. llImansraysen, Jx. Xongein, . K.
benses.

Tabmuupl u cxembl: «Cucrema xuBod mnpuponsl (mo K. Jlunuero)y,
«JlectHuna xuBbBIX cymectB (o Jlamapky)», «Mexanusm ¢GopMHUpOBaHUS
NPUCTIOCOOJICHU y pacTeHuii W >KUMBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapmpyta nyremectus Y. lapsunay, «Haxonku Y. JapBunay, «Dopmbl 60pHOBI
3a cyuiectBoBaHue», «llopoabl romnyoeit», «MHorooOpaszue KyJIbTypHBIX (popm
KarmycThl», «[lopoasl JoOManTHUX KUBOTHBIX», «CxemMa 00pa30BaHMsI HOBBIX BUOB
(mo Y. [HapBuHy)», «(Cxema COOTHONIEHUS JBIXKYIIUX CHJ 3BOJIOLUN,
«OCHOBHBI€ MTOJIOKEHUSI CHHTETUYECKON TEOPUU IBOTFOLIUI .

Tema 2. MUKPO3BOJIIOLNS U €€ Pe3yJIbTaThl

[Tonmynsiuus Kak 3la€MEHTapHas €AWHULA 3BOMOUUA. COBPEMEHHBIE METOBI
OLIEHKM TEHETUYECKOro pa3HooOpa3zus M CTPYKTypbl Homyisiuuid. M3MeHenue
reHooHJa NOMYJISUMU KaK 3JEMEHTApHOE HBOJIIOLIMOHHOE SBJICHHE. 3aKOH
reHeTuyeckoro pasHosecus Jx. Xapau, B. BaitnOepra.

DOneMeHTapHble (AKTOPBI (IBUKYIIME CHUJIBI) HSBOJIONUU. MyTallMOHHBIH
nporiecc. KomOunatuBHas u3MeHUMBOCTh. Jlpeiid TeHOB — ciydaifHbie
HEHANpaBJIEHHbIE M3MEHEHMsI 4YacToT ajiened B monymauusax. Od@ext
OocHOBatensl. Jdgpgexm Oymwiriounoco eopaviuwika. CHudceHue 2eHemu4ecKko2o
pasnooopazus: npuuunsl u cieocmsus. llposenenue s¢pgpexma Opetigha 2enos 6
oonbuwiux u  manvix  nonyaayuax.  Murpamun.  V3omsanus  momymsuui:
reorpadgudeckas (IpoCcTpaHCTBEHHAs ), OMoIorndeckas (penpoayKTHBHAS).

EctecTBeHHBII 0TOOp — HampaBisgomuidi  Qaktop >BomOUUUA. DOpMEI
€CTECTBEHHOTO  OTOOpa:  ABWXKYIIMHA, CTAOWIM3UPYIOIIUNA,  pa3pbIBArOIIMil
(mm3pynTuBHEI). [lomoBoit oT60p. BO3HUKHOBEHHWE W IBOJIOIUS COIUATHHOTO
MOBEJICHUS )KUBOTHBIX.

[Ipucnoco0eHHOCTh ~ OPraHM3MOB  KaK  pe3ylbTaT  MHUKPOIBOJIOIUHU.
Bo3nukHoBeHne — mpucnocoOieHuit y — opraHusmoB.  Apomopdos3pl U
uanoananrtanuu. [Ipumepsl npucnocoOaeHnt y opraHu3MoB: MOpQOIOrHYecKue,
¢uznonornyeckue,  OHMOXUMHUYECKHE,  ToBeAeHUecKHe.  OTHOCHUTENBHOCTb
IPUCTIOCOOJICHHOCTH OPTraHU3MOB.

Bun, ero kpurepuum u crpykrypa. BumgooOpasoBaHue kak pe3yibTar
MUKpO3BOMOIMH. M3omsanust — kimoueBod ¢aktop BumoodOpazoBanus. [lytu u
CIIocoObI BUJI000pa30BaHUS: aJIONaTPUYECKOe (reorpaduueckoe),



CUMITATPUYECKOE (9KOJIOrUYECKOE), «MTHOBEHHOE»  (MOJIUILIONAU3AIuS,
rubpuauzanus). JJIMTeIbHOCTh BOIIOIMOHHBIX MPOIECCOB.

Mexanu3Mbl GOpMHUPOBAHUS OMOJIOTHIECKOTO pa3HOOOpa3usl.

Ponb »BOMOLMOHHONW OWOIOrMM B pa3pabOTKE HAYYHBIX METOJOB
coxpaHeHusi 6uopazHooOpazusi. MUKPOIBOJIOIUS U KOIBOJIIOIUS MMAPa3uTOB U UX
x03s51eB. MexaHu3mMbl OPMUPOBAHUS YCTOMUUBOCTH K aHTUOMOTHKAM M CIIOCOOBI
OOpBHOBI C HEl.

JdemoHcTpanuu

[Toptpersi: C. C. UerBepukos, 3. Maiip.

Tabmuuel 1 cxembl: «MyTanmoHHas HM3MEHYMBOCTHY, «llomynsironHas
CTPYKTYpa Buaa», «CxeMa MposiBICHUS 3akoHa Xapan—BainOepray, «JBuxyiime
CWJIbl ABOJIIOLUNY, «IJKOJIOrMUEcKass M30JSIUsl MOMYJIsALUUiA CeBaHCKOM (openny,
«'eorpadmueckass M3ONAIUS  JTUCTBEHHMIIBI CUOUPCKOM W JIMCTBEHHMIIBI
naypckoi», «llomynsiinOHHbIE BOJHBI YHCIEHHOCTH XUIIIHUKOB U XKEPTBY», «Cxema
JIEUCTBUSI E€CTECTBEHHOrO OTOOpa», «Dopmbl OOpHOBI 3a CYIECTBOBaHHEY,
«MaaycTpuanbHblii MenaHn3M», «KuBble uckomaemsie», «I[10KpOBUTENBCTBEHHAS
OKpacka AKUBOTHBIX», «IIpenymnpexaaromas OKpacka KUBOTHBIX»,
«®uznonornueckue ananranuuy», «lIpucrnocobieHHOCT, OpPraHU3MOB U €€
OTHOCUTENBHOCTBY, «Kpurepun Bunma», «Bunbl-nBovHUKH», «CTpyKTypa BUAA B
npupojie», «Crnocodsl BUaAoOOpa3zoBaHus», «leorpaduueckoe BUA0OOpa3OBaHUE
TPEX BHUJOB JIAHJBIIICH», «IKOJIOTHMUECKOE BHUA000pa30BaHUE BHJIIOB CHHHUID,
«[Tonmumnounsl pacrenuit», «KamycTHO-penedHbIil THOPUITY.

OO6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uyydelia NTHUI U
3Bepell ¢ MpUMepaMH Pa3IMUHBIX MPUCTIOCOOJEHUM, dYydyena NTHI U 3Bepei
pa3HbIX BHJOB, TepOapuu pacTeHUW OJU3KUX BHUJAOB, 00pPA30BABIIMXCS
Pa3TUYHBIMU CTIOCOOAMH.

JlabopatopHass pabGora «BpIsiBI€HHE HU3MEHUYMBOCTH y OCO0EH OIHOro
BUJI).

Jlabopatopnas  paGora  «lIpucrnocoOneHuss  OpraHu3smMOB U  HUX
OTHOCHTEJIbHAS 11eJIeCO00Pa3HOCThY.

JladbopaTtopuass paGora «CpaBHeHHUE BHAOB 10 MOpP(OIOrHIECKOMY
KPUTEPHUIO».

Tema 3. MaxkpodBo/ouus M eé pe3yjabTaTbl

Metonpl W3ydeHHS Makpo3BOJMOLMH. [lameoHTONOrMyeckue MeTo[bl
u3ydeHus: sBomouuu. IlepexogHeie @QopMbl M (UIOrEeHETHYECKUE  PSJIbI
OpraHHU3MOB.

buoreorpaguueckue MeTonapl u3ydeHus sBomonuu. CpaBHeHHE (UIOpHI U
(dayHbl MaTepuKOB M OCTpoBOB. buoreorpaduyeckue obmactu 3emiu. Bunbl-
SHAEMUKHU U PEIIUKTHI.



OMOPHOJIOTUYECKHE U CPABHUTEIbHO-MOP(OIOrUYECKUEe METObl H3YyUYEHUS
SBONIOLMH. ['€HeTHYecKue MEXaHU3Mbl HBOJIIOLMM OHTOT€HE3a M MOSBJICHUSA
SBOJIIOLMOHHBIX ~ HOBIIECTB. ['OMOJIOTMYHBIE W  AHAIOTMYHBIE  OpraHbL.
PyaumenTtapuble  opraHbl M aTaBu3Mbl.  MOJIEKYJISpPHO-T€HETUYECKHUE,
OMOXMMHUYECKHE W  MaTeMaTU4YeCKMe  METOJbl  M3Yy4YEHUS  HBOJIIOLUU.
I'omonornynsie reHbl. COBpEeMEHHbBIE METO/ABI MOCTPOCHUS (PUIOreHEeTHYECKUX
JIEPEBHEB.

XPpOMOCOMHBIE MYTallUU U HBOJIFOIMSI TEHOMOB.

OO0uue 3aKOHOMEPHOCTH (TpaBuiia) dBOMONUU. [IpuHyun cmenvl yHKYuUl.
HeoOpatumocTs 3Bomonnu. AnantuBHas pajguaius. HepaBHOMepHOCTh TEMITOB
SBOJIFOLIU Y.

JdemoHcTpanumn

[Toptpetsr: K. M. Bap, A. O. Koanesckuii, @. Mromiep, 3. ['ekkensb.

Tabnuiel 1 cxembl: «DuUOreHeTUUECKU Pl oAy, «APXEONTEPUKCY,
«3Bepo3yObie  smiepel»,  «Creromedansy,  «Punmodutery,  «CemeHHBIC
NanopoTHUKW», «buoreorpaguueckue 30HbI 3emin», «Jlpelid KOHTHHEHTOBY,
«PenukThly, «HauanpHble cTaguu 3MOPUOHAIBHOIO PAa3BUTHUS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMUHBIE M aHAJIOTMYHBIE OpraHsl», «PyIuMeHTbI»,
«ATaBU3MBI», «XpPOMOCOMHBIE HA0Opbl 4YEIOBEKAa M IIMMIIaH3e», «lIaBHBIE
HAIPABJICHUS 3BOJIOLMNY, «OO0IIHE 3aKOHOMEPHOCTH 3BOTIOLIUN.

OOopynoBaHue: KOJUIEKIIMH, TepOapuu, MYJSKA HCKOMAEMBbIX OCTaTKOB
OpPraHU3MOB, MYJISKM TOMOJIOTUYHBIX, aHAJIOTMYHBIX, PYJIUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKLIUH HACEKOMBIX.

Tema 4. Ilponcxo:xkaeHue U pa3BuTHe JKM3HU Ha 3emJie

Hayunble rumore3bl NpPOUCXOXKIAEHUS >KM3HM Ha 3emie. AOuoreHes u
naHcnepmus. [JloHay4dHble TPEICTaBICHUS O 3apPOKICHUU KU3HU (KPEAMOHU3M).
['unore3a NOCTOSHHOIO CaMO3apOKICHUS )KU3HU U €€ onpoBepxkeHue onbiramu .
Penu, JI. Cnannanuanu, JI. [Tactrepa. [IpoucxoxaeHne skM3HU U aCTPOOUOJIOT USI.

OcHOBHBIE 3Tarlbl HEOPTraHU4EeCKOU ABOJIOLIMH. [InanerapHas
(reonoruyeckasi) OHBOJIONMSA. XHMHYECKas OJBOMIONHSA. AOHWOrCHHBIM CHHTE3
opraHnyeckux Beniects 3 Heoprannmdeckux. Omeir C. Mumnepa u I. HOpn.
O6pazoBanue mnonumepoB u3 MoHoMepoB. KoamepBatnas rumnoreza A. .
Omnapuna, Tunore3a nepBuaHoro o0yiapona J[x. XomnaeitHa, reHeTUYeCKasi TUIoTe3a
I'. Ménmnepa. Pubosumer (T. Uek) m rumoreza «vmpa PHK» V. T'mnGepra.
®opMupoBaHUE MEMOPAH U BOSHUKHOBEHHE MPOTOKIIETKH.

Uctopuss 3emuim u meroawpl €€ wu3ydeHus. lckomaemble OpraHUYecKHe
octatkd. ['eoxpononmoruss u e€ wMeroapl. OTHOcUTENbHasE U aOCOMIOTHAS
reOXpOHOJIOTHS. ['e0XpoHOIOrnyecKas mKaia: 30Hbl, 3pbl, HEPUOIBL, SMOXH.



HauanpHble asTanbl opraHmyecko nsBomtouuu. [losBieHHMEe © 3BONOLHAS
MEPBBIX KIIETOK. DBOJIOIMS MeTadoin3Ma. BO3HHUKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTNIEHKH KaK aHAJIOT MEPBBIX Ha 3eMiie COOOIIECTB.
Crpomaronutsl. [IpokaproTHl M 5yKapuOTHI.

[IpoucxoxieHne 3ykapuoT (CUMOMOreHe3). DBOIIOLUOHHOE MPOUCXOXKIEHUE
BUpYcOB. IIpoucxoXaeHue MHOIOKJIETOYHBIX OpraHu3MOB. BO3HHKHOBEHHE
OCHOBHBIX I'PYIIIT MHOT'OKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE€ ATallbl 3BOJIOLNMUM BBICHIMX pacTeHuil. OCHOBHBIE apoMOp(dO3bI
pacreHui. Bpixox pacrenuin Ha cymy. [losBiieHHME CIIOPOBBIX pACTEHUU W
3aBoeBaHue umu cymu. CemeHHble pacTeHus. lIponcxoxaeHne IBETKOBBIX
pacTeHUM.

OcCHOBHBIE 3Tallbl 3BOJIOLMM KUBOTHOrO Mupa. OCHOBHbIE apoOMOpP(O3bI
KUBOTHBIX. BeHackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX
TunoB. IlepBbie XxOp/oBbIE KUBOTHBIE. JKM3Hb B BOJIE. DBOIIOLMS MO3BOHOYHBIX.
[Tpoucxoxnenne ampubOuii m pentwinil. [IporcxokneHne MIECKOMUTAIONUX U
ntull. [lpunnun ximodeBoro apomopdosza. OcBoeHue OECIIO3BOHOYHBIMU U
MIO3BOHOYHBIMU KUBOTHBIMU CYLIU.

PazButne xu3HM Ha 3emMie MO 3paM U IepuoAaM: apxeu, MpOTEpo30il,
najneo3ol, Me3030M, KailHo30iM. OOm@as  XapakTepUCTHKa KiuMara U
reOJIOTMYECKUX TporeccoB. llosBleHHE M pacuUBET XapaKTEPHBIX OPTraHU3MOB.
VYrineobpa3oBaHue: €ro ycloBUs U BIUSHUE HA Ta30BBIM COCTaB aTMOCHEPHI.

MaccoBble BBIMUpPaHUsI — KOJOTMYECKHE KpU3HChl Ipouutoro. IIpuunssl u
CIENCTBUS MAacCCOBBIX BbIMHpaHH. COBPEMEHHBIN DKOJOTMYECKUUA KPHU3HC, €r0
ocobenHoctu. [Ipobiema coxpaneHus 6nopaznooOpasusi Ha 3emIie.

CoBpemeHHasi cucrteMa opraHudeckoro mupa. [IpuHinumnel kinaccudukauu
opranu3MoB. OCHOBHBIE CUCTEMAaTUYECKUE TPYIIIbI OPraHU3MOB.

JdeMoHCcTpanuu

[Toptpetsr: ®@. Penn, JI. Cnamutanuanu, JI. ITactep, . 1. Meunukos, A. W.
Omnapun, x. Xongein, I'. Mémnep, C. Mumnep, I'. FOpu.

Ta6mumpe! 1 cxeMbl: «Cxema ombita @. Peqny», «Cxema onbita JI. IlacTepa mo
W3YYEHUIO CaMO3apoKIeHMs Ku3HW», «Cxema ombita C. Mwmmepa, I'. IOpny,
«JTampl  HEOPraHWYECKOW  H3BoyouuMn», «l'eoxpoHoiormyeckas  mKaiay,
«HauanpHble dTaIbl OpraHuyecKoi IBOMIOIUNY, «CxeMa 00pa3oBaHMs IYKapUOT
nyTéM cuMmOuoreHneza», «Cucrema >XUBOM mpuponab», «CTpoeHue BHUpYycCay,
«Apomopdo3sl  pacteHuid», «PuHHOQUTH), «OIHOKIETOYHBIE BOIAOPOCIN,
«MHorokiieTounsle Bogopocian», «Mxun», «llanoporHukn», «l'0J0CEMEHHbIE
pactenusi», «OpraHbl I[BETKOBBIX pacTeHun», «(Cxema pa3BUTUSA >KUBOTHOTO
Mupay, «Apomophossl KUBOTHBIXY», «lIpocreimuey, «KuIeuHOTOTIOCTHBIEY,
«IInockue YEPBUY, «YeHuCcToOHOrue», «PBIOEIY, «3E€MHOBOIHBICY,



«IIpecmbikaromuecsay, «lItump», «Miekonuraromme», «Pa3BUTHE XKU3HUA B
apxeunckou spe», «Pa3BUTHE KU3HU B MPOTEPO3OUCKOMN 3pe», «Pa3BUTHE KU3HU B
1aJIE030MCKON 3pen, «Pa3BuTHe )KU3HU B ME3030MCKOM 3pey, «Pa3BuTue )XKU3HU B
KalHO30MCKOU dpe», «COBPEMEHHAsI CUCTEMA OPTaHUYECKOIO MUPAY.

OOGopynoBaHue: repOapuu pacTEHUl PA3IUYHBIX OTJEIOB, KOJUICKIIMH
HACEKOMBIX, BIIAYKHbIE MpenapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
UTJIOKOKHUX, CKEJEThl IIO3BOHOYHBIX JKMBOTHBIX, 4Yydella NTULl U 3BEpew,
KOJUICKIIUA OKAMEHEIIOCTEM, TMOJIE3HBIX MCKOMAEMBIX, MYJISDKH OPraHHMYEeCKHUX
OCTaTKOB OPTaHWU3MOB.

BupryanbHas  sa0oparopHass  paGora «MoaenupoBaHUE  ONBITOB
Mumnepa—tOpu 1o u3y4eHno abMOTeHHOTO CUHTE3a OPraHUYEeCKUX COCTMHECHUN B
nepBUYHON aTMOchepe».

JladbopaTtopHas pabora «/3ydyeHue M ONHCaHUE HCKONAEMBIX OCTAaTKOB
JIPEBHUX OPTaHU3MOB).

IpakTnueckas padora «3ydeHue OCOOEHHOCTEH CTPOEHUSI PACTEHUI
Pa3HBIX OTIEIIOBY.

IIpakTnyeckas padora «/3yyeHue ocoOOEHHOCTEN CTPOEHUSI MO3BOHOUYHBIX
KUBOTHBIX».

Tema S. IIpoucxoxkaeHue yeja0BeKa — AaHTPOIOIeHe3

Paznensl n 3anaun anTponoaoruu. MeToibl aHTPOIIOJIOT U H.

CraHoBiieHUE TIPEACTABICHUN O MPOUCXOXKIEHUU YEIOBEKa. PenuruosHeie
B0O33peHUsl. COBpEMEHHbIE HAYYHbIE TEOPHUHU.

Cx0acTBO 4enoBeKa ¢ )KMBOTHBIMU. CUCTEMATUUECKOE MOJTOKECHUE YETOBEKA.
CBuzerenbcTBa  CXOACTBA  YEJIOBEKA €  KUBOTHBIMH:  CPaBHUTEIBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTHYECKHE, (bU3M0JIOr0-OMOXUMHYECKHUE,
noBegeHYeckue. OTIn4us 4elloBeKa OT KMBOTHBIX. [IpAMOX0XKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM MNPU3HAKOB. Pa3BuTHE rOJOBHOrO MO3ra U BTOPOM CHUTHAIBHOU
CHCTEMBI.

JBrxyire cuibl (pakTopbl) aHTPOIIOreHe3a: OMOJIOrMYecKue, COlMalIbHbIE.
CooTtHoleHne OMOIOTUYECKUX U COMMMATBHBIX (JAaKTOPOB B AaHTPOIIOTEHE3E.

OcHOBHbBIE CTaguu aHTpororeHeza. PanHue uenoBekooOpa3Hbie 00€3bSIHBI
(MPOKOHCYJIBI) ¥ paHHUE TTOHTH/IBI — OOIIHME IPEAKU YeT0BEKOOOPa3HBIX 00€3bsiH U
JT0JIel. ABCTPAJONUTEKH — ABYHOTHE NMPEAKHU JItoAei. YemoBek yMenbli, MepBbie
V3TOTOBIICHUA OpYIHM TpyAa. UenoBeK MpSIMOXOMSIIIMNA U MEPBBIM BBIXOJ JIFOACH
3a mnpenensl  Adpuku. YemoBek reimenbOeprckuii  —  0o0mMM  MIpesok
HEaHIEPTaJIbCKOr0 YEIOBEKA U YEJIOBEKA pa3yMHOro. YenoBeK HeaHIIepTaIbCKUN
KaK BUJl JIIOJEH XOJIOJHOTO KJMMaTa. YeloBEeK pa3yMHbI COBPEMEHHOIO THIIA,
JICHUCOBCKUM YETIOBEK, OCBOCHHE KOHTHMHEHTOB 3a TpenenamMu Adpuku.
[Taneorenerrka v najeoreHOMUKA.



DBOJIIOIMS COBPEMEHHOI'0 uejoBeka. EcTecTBEHHBI OTOOp B MOIMYJISIUAX
yenoBeka. MyTanMoHHBIN Tpouiecc U noiaumopdusm. [lomynsiroHHbIE BOJHBI,
npeiid reHoB, murpanus U «3G@PEeKT OCHOBATEINS» B MOMYJISIUAX COBPEMEHHOTO
YeJIoBeKa.

Yenoseueckue pacel. IloHAatne o pace. bompline pacel: €BpONEOUHAs
(eBpasmiickas),  aBcTpajo-HerpoujHasi  (dKBAaTOpHAIbHAs]),  MOHTOJOHMIHAS
(a3uarcko-amepukaHckas). Bpems M MmyTH pacceleHHs] 4YelloBeKa IO IUIaHETE.
EnunctBo  demoBeueckux  pac. HaydHas  HECOCTOSITENBHOCTH — pacuszMa.
[Ipucnoco6eHHOCTh YeoBEeKa K pa3HBIM  YCIOBHUSIM OKPYXKAIOIIEH Cpebl.
Bmusiaue reorpaduueckoit cpenbpl W jpedia reHoB Ha  MOP(QOJOTHIO U
(U3MOIOTHIO YeIOBEKa.

MexaucuMiuinHapHble  MeToabl B (pusuueckoil  (OMOIOTHUECKOM)
AHTPOMOJIOTMM.  ODBOJIOLMOHHAS ~ QHTPOINOJOTHS W MAaJ€OaHTPOMNOJIOTHUS
YEJIOBEYECKUX MOMYJISIUA. bHoconuanbHble UCCIAEHOBAaHUS MPUPOABI YEIOBEKA.
HccnenoBanre KOIBOMIOMUH OUOJIOTHIECKOTO M COIUATBLHOTO B YEITOBEKE.

JdemoHcTpanuu

[Toprperer: Y. HapBun, JI. JIuku, 4. S. Porunckui, M. M. I'epacumos.

Tabmumpl 1 cXemMbl: «MeTOoIbI aHTPOITOIOTUNY, «I 0JIOBHOM MO3T YelI0BEKa,
«YenoBekooOpa3Hble 00€3bsiHBI», «CKENeT YeloBeKa U CKeJeT IIHMMITaH3e»,
«PynMMEHTHI U aTaBU3MBIY, «JIBUXKYIIUE CUITBI aHTPOIOT€HE3a», « IBOJIOIMOHHOE
IpEBO  4YElOBEKa», <«ABcCTpajlonuTek», «YenoBek ymenblid», «YenoBek
MPAMOXOIAIMNINY, «/leHncoBckuil yenoBek» «Heannepranbip», «KpoMaHbOHIIED,
«Ipenku yenoBekay, «ITanbl 3BOIIOLNU YETOBEKa», «Packl UeT0BEKay.

OOGopynoBaHue: MYJSDKM — OKaMEHENOCTeH, TPEeAMETOB MaTepualibHOU
KYJIbTYpbl TIPEAKOB 4eNIOBeKa, penpoaykuuu (dororpaduu) KapTuH ¢
MUGDOJIOTUIECKUMUA U OHUOJEHCKUMU CIOK€TaMHU TPOUCXOXKJICHUS 4YEIIOBEKa,
doTorpadgum HaXOOK UCKOTIAEMBIX OCTAaTKOB YEIOBEKA, CKEJIET YeJI0BEKa, MOJICITh
yeperna 4YeJgoBeKa M uepena IIUMIIaH3e, MOJIeNb KHUCTH YeJIIOBEKa U KHUCTHU
HIMMIIaH3€, MOJIEIIM TOPCa MIPEAKOB YEIOBEKA.

JlabopaTtopHass pabGora «/3ydueHne OCOOCHHOCTEH CTPOEHUS CKeJeTa
YEJIOBEKA, CBSI3AHHBIX C MPSAMOXOKIACHUEM).

IIpakTHuyeckas padora «/3yyeHre SKOJIOrM4eCKUX aJarTalki 4eT0OBEKay.

Tema 6. JkojiorMsi — HayKa O B3aHMOOTHOIICHUSIX OPraHU3MOB H
HAIOPraHU3MEHHBIX CHCTEM C OKPY/KaKIlel cpeaou

3apoxzeHue U pa3BuTue 3Kkojoruu B Tpyaax A. I'ym6onsara, K. @. Pynbe,
H. A. CeepuoBa, J. I'ekkensi, A. Tencnu, B. H. CykauéBa. Pazgensl u 3amaun
sKoJ0ruu. CBsI3b KOJIOTUU C APYTUMHU HayKaMHU.



Mertonbl 3konoruu. IloneBble HabOmO/IeHUA. DKCHEPUMEHTHl B JKOJOTHH:
OpUpOAHbIE U JlabopaTopHble. MoJenupoBaHUE€ B IKOJIOTUUM. MOHUTOPHUHT
OKPY’KaroIel Cpeibl: JIOKAIbHBIM, perHOHAIBHBIN U TJI00ATBHBIH.

3HaYeHUE OKOJOTMYECKHX 3HAHWW JUI1  YEJOBEKAa. OJKOJOTMYECKOE
MHUPOBO33pPEHME KaK OCHOBA CBS3€M 4YelloBeuecTBa ¢ NpUpoaoil. PopmupoBaHue
JKOJIOTMYECKOM KYJIbTYPBI U OKOJIOIMYECKOM I'PAMOTHOCTH HACEICHUS.

JdeMoHCcTpanuu

[Toptpetsi: A. I'ym6onbar, K. ®@. Pynbe, H. A. CeBepuos, J. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuiel U cxembl: «Pa3gensl skonoruuy, «Metoasl 3Kojorum», «Cxema
MOHHUTOPHUHTIA OKPY>KAOLIEH CpeabD».

JlaGoparopHast padora «3yuenue METOJI0B AKOJIOTUYECKUX
UCCIIEOBAHUI.

Tema 7. Opranusmsl U cpeaa oOMTaAHUSA

Dkonorudeckue (HakTopbl U 3aKOHOMEPHOCTH UX AericTBus. Knaccudukarus
AKOJIOTHYECKUX (DaKTOpPOB: a0MOTHYECKUE, OMOTHYECKHUE, aHTpoIoreHHsie. O0mue
3aKOHOMEPHOCTH JAEHCTBUS 3Kojorudeckux ¢akropos. I[IpaBuino munumyma (K.
[Mnpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOMOHTHBIC
OpPTaHU3MBI.

AbGuotnueckue ¢akrtopsl. CBeT Kak 3Konorudeckuii ¢akrop. [leiicTBue
Pa3HBIX YYAaCTKOB COJHEYHOIO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTMYECKHE TPYIIIbI
pacTEeHUN M JKMBOTHBIX II0 OTHOLIEHHMIO K cCBeTy. CHUTHAJIbHas poOJib CBETA.
doTonepuoan3m.

Temneparypa kak skonoruueckuil ¢akrop. JleiictBue Ttemmeparypsl Ha
opraHu3Mbl. [IoMKWIOTEpPMHBIE U TOMOMOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocts kak skomormyeckuil Qaxrtop. IlpucnocobimeHus pacTeHHil K
nojep:kanuio BogHoro Oananca. Knaccudukanms pacTeHUl MO OTHOIIEHHIO K
Bojie. [Ipucnoco6ieHus )KMBOTHBIX K M3MEHEHHUIO BOJAHOIO PEXUMA.

Cpenpl oOWTaHUS OPraHU3MOB: BOJHAs, Ha3€MHO-BO3YILHAs, MOYBEHHA,
INIyOMHHasT  NOJANOYBEHHAs,  BHYTpUOpraHu3MeHHas.  DU3UKO-XUMUYECKUE
0COOEHHOCTH cpel oOuTaHusi opraHu3MoB. [lpucrnocoOneHuss OpraHusmMoB K
YKU3HU B Pa3HbIX Cpenax.

buonornyeckue putmbl. BHemHue um BHyTpeHHUE pUTMBIL. CyTOYHBIE H
roJu4Hble pUTMBL. [IpUCIOCOONIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHUSIM
YCJIOBUH KU3HU.

Kuznennoie Qopmel opranusmMoB. I[loHsiTue o0 KU3HEHHOW (Qopme.
JXKuznennsie HopMbl pacTEHUIl: 1epeBhs, KYCTAPHUKHU, KyCTAPHUUKHI, MHOTOJIETHHE



TpaBbl, OJHOJICTHUE TpaBbl. JKu3HEHHbIE (OPMBI KUBOTHBIX: TUIPOOHOHTHI,
reo0MOHTHI, a9POOMOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HU.

buortnyeckue  dakrtopel.  Bumbl = OMOTHMYECKMX  B3aMMOJICUCTBHI:
KOHKYPEHIIUS, XUIIIHUYECTBO, cuMOM03 U ero (opmsl. [lapasutusm, koonepamnus,
MyTYyaau3M, KOMMEHCaIN3M (KBapTUPAHTCTBO, HaxieOHn4uecTBO). Herpoduueckue
B3auMojiericTBusl  (Tommueckue,  (Qopuueckue, (pabpuueckue).  3HaAUEHUE
OMOTHYECKMX B3aUMOJCHCTBUI Ml CYILIECTBOBAaHMS OpPraHU3MOB B Cpele
obutanud. [IpuHIUI KOHKYPEHTHOTO UCKIIOYEHHUSI.

JdemoHcTpanun

Tabnmuuet 1 cxembl: «Okonoruueckue (akTope», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKUE TPYIIIbI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TerIoKpoBHbIE
KUBOTHBIE», «XOJIOAHOKPOBHBIE JKUBOTHBIE», «DU3MONOrHYECKHE aJanTaluu
KUBOTHBIX», «Cpenbl oOWUTaHUSI OpraHU3MOB», «bHONOrMYEeCKue PUTMBIY,
«Kusnennsie  Gopmbl  pactenuit», <« KuzHeHHbIE  (QOPMBI  KUBOTHBIX),
«9KocucTeMa MHUPOKOIMCTBEHHOIO Jiecay, « IKOCUCTEMAa XBOMHOIO Jecay, «Llenu
nuTaHus», «XumHuuectBoy, «llapasutuzm», «KoukypeHuus», «CumMOuos3y,
«KommeHncanuzmy.

OO6opynoBanue: repdbapuu pacTeHUW U >KUBOTHBIX, MPHUCIOCOOIEHHBIX K
BJIUSHUIO PA3JMYHBIX HKOJIOTMYECKUX (DAKTOpOB, repOapum CBETONIOOUBBIX,
TEHENIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHUI, CBETONIOOMBBIE, TEHEIIOOUBBIE U
TEHEBBIHOCIIMBbIE KOMHATHBIE PACTeHUs], repOapuu U KOJUIEKIIMH TETUTONIIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX pPACTEHUH, Uydesa MTUIl U 3Bepei, repdbapuu
pacTeHuil, OTHOCSIIMXCA K TUrpopuram, kcepoduram, Me3opuram, KOMHATHbBIE
pacTeHus JaHHBIX TPYIIN, KOJUIEKIIUUA KUBOTHBIX, OOMTAIONIMX B Pa3HBIX cpeiax,
repbapuv W KOJUIGKIIMM PACTEHUM U SKUBOTHBIX, OOJIAJAIONIUX YepTamH
IPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHMSIM YCJIOBHU KU3HHU, repbapuu u
KOJUTCKIIMM PACTCHWA W KUBOTHBIX PA3IMYHBIX KU3HCHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YYACTBYIOIIUX B PA3IMYHBIX OMOTUYECKUX B3aUMOJICHCTBUSX.

JlabopatopHass pabora «BblsBiIeHHME NTPUCIOCOOJCHUN OPraHU3MOB K
BIIMSIHUIO CBETa».

JlabopaTopHass pabGora «BbIsiBIeHHE MPUCIOCOOJICHUN OPraHU3MOB K
BIIUSTHUIO TEMIIEPATypPhI».

JlabopaTopHasi padora «AHAaTOMHYECKHE OCOOCHHOCTH pACTCHHH U3
Pa3HBIX MECT OOUTAHUSA.

Tema 8. Ikos10rusi BUA0B ¥ NOMYJISIIM A

OKOJIOTUYECKHE  XApaKTePUCTUKU  MOMYJISALHH. [Monynauust  Kak
Ouosnornyeckas cucreMma. Poiib HEOJHOPOMHOCTH Cpelibl, (PU3NUECKUX OapbepoB U
0COOEHHOCTEN OMOJIOruU BUIOB B ()OPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPHI
nonyisiuuid. OCHOBHBIE MOKa3aTeAW MOMYJISUUU: YHUCIEHHOCTh, IUJIOTHOCTD,



BO3pacTHAasi W II0JOBasg CTPYKTYpa, pOXKIAAEMOCTb, MPUPOCT, TEMII POCTAa,
CMEPTHOCTb, MUTPALIUSI.

DKoJIoruyeckasi CTpykrypa nomyssinuu. OIeHKa YUCIECHHOCTH MOIMYJISLUH.
JIlnvHamMuKa monysAnuy U €€ perysanusa. buoTHYecKuil MOTEHIMAN MOIMYJISLUY.
MopaenvpoBanue TMHAMUKHA TONyJIsiiud. KpuBble pocTa YMCIEHHOCTH TTOMYJISILINY.
KpuBble BbDKMBaHUsA. Perynsiiys YUCICHHOCTH MOMYJSLUNA: poiib (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIINX OT IJIOTHOCTH. JKOJIOTMYECKUE CTPATETUU BUAOB (I- U
K-cTparerun).

[Tonsitue 00 sKonormyeckoil Huiie Buaa. MectooOutanue. MHoromepHas
Mozenp 3Kkoimormdeckon Humm Jk.JM. XarumHcona. Pasmepsl skonornueckou
Hud. [loreHunanbHas U peanu30BaHHAS HUILLIH.

Bun kak cucrema mnomynsuuid. Apeansl BUAOB. BHIBI M HMX JKU3HECHHBIE
CTpaTeruu. JKOJOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTM TMOBEAEHUS W MUrpalMi >KUBOTHBIX. buomorndeckue
VWHBAa3UU YY>KEPOJIHBIX BUIOB.

JdemoHcTpanuu

[Toprper: Hdx. . XaT4nHCOH.

Tabmuiel M cxembl: «IKOJOTMYECKUE XapaKTEPUCTUKU TOMYJISIIUN,
«IIpocTpancTBeHHass  CTpyKTypa mHomyasiuum», «Bo3pacTHble  nHpaMuabI
nonyisiuun», «CKOpPOCTh  3aCEleHUs TMOBEPXHOCTH 3€MIIM  Pa3IMYHBIMU
opranuzmammny», «Mogenp 3xonornueckor Humu Jx. M. XaTuyuacoHay.

OO6opynoBanue: repdapuu pacTeHHUM, KOJUIEKIIUN KUBOTHBIX.

JlabopaTtopuas  paGora  «llpucmocobneHuss ceMsH pacTeHHH K
PaCCEIECHUIO».

Tema 9. Iko10rus cO00MIECTB. IKOJIOTHYECKHE CUCTEMBbI.

CooOmiectBa opranu3MoB. buomeHo3 u ero cTpykrypa. CBsS3u MEXKIy
OpraHU3MaMH B OMOILIEHO3E.

Okocuctema kKak oTkpbiTas cucrema (A. JIx. Tencnu). OyHKIMOHATBHBIE
OJIOKM OpraHW3MOB B DJKOCUCTEME: MPOJIYLEHTbl, KOHCYMEHTBI, PEAYLECHTHI.
Tpoduueckne ypoBHH. Tpoduueckue 1enu u ceTu. AOHOTHYECKHE OJIOKH
skocucteMm. [TouBbl U WiTbl B 3k0ocucTeMax. KpyroBopoT BEIIECTB U MOTOK SHEPTUH
B DKOCHCTEME.

OcHOBHBIE  TIOKa3zaTelnu  dKocucTeMbl. buomacca u  mpoaykuus.
DKOJIOTUYECKUE MUPAMUbI UUCEI, 0MOMACChl U SHEPTUHU.

Jlunamuka sxkocucmem. Kamacmpoghuueckue nepecmpouxu. Dryxmyayuu.
HamnpaBnenHsie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKleccuu. llepBuunbie u
BTOPUYHBIE CYKIIECCMM M HMX MPUYUHBI. AHTPOIOr€HHbIE BO3JCUCTBUS Ha
cykneccuu. Knumakcnoe coobmectBo. buopasnooOpasue u moiaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMYMBOCTH COOOILIECTB.



[Ipupoanbie 3KOCUCTEMBI. JKOCUCmeMbl 03Ep U peK. DKocucmembl Mopeli U
oKeano8. Ixocucmemvbl MyHOp, 1€CO8, Cmenell, NyCMblHb.

AHTpPONIOTEHHBIE 3KOCUCTEMBI. Arpo3skocucTtema. ArporeHo3. Paznnuuns
MEXTy aHTPOITOTCHHBIMU U TIPUPOTHBIMH SKOCHCTEMAMH.

Ypb6oskocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocuctem. ['opojackas
dnopa u dayna. CunanTponuzanusi Topojckoil (ayHbl. buonoruueckoe wu
XO03STUCTBEHHOE 3HAYEHUE arPOIKOCUCTEM B YPOOIKOCHUCTEM.

3akoHOMEpHOCTH (OPMUPOBAHUS OCHOBHBIX B3aMMOJICUCTBUN OpPTraHU3MOB B
sKkocuctemMax. Ponb kackaonozo sgghexma u 8uU008-30UpPUKAMoOpos (Kirouesvlx
6U008) 6 yHKYUoHUposanuu sxocucmem. IlepeHOC IHEPTUU U BEIIECTB MEXKIY
CMEXKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, MOIYJISILIUN U YKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U aHTPOIIOT'€HHBIX BO3/ICHCTBUH.

Mexanusmul 8030eticmeus 3aepA3HeHUll pPA3HbIX Munos Ha
CcyOOpP2aHUZMEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCIEMHOM YPOBHSIX,
OCHOBbl ~ 9KOJI02UHEeCKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  B030€UCMBUS.
Meto0510rusi MOHUTOPUHTA €CTECTBEHHBIX U aHTPOMOT€HHBIX SKOCUCTEM.

JdemoHcTpanumn
[Toptper: A. Ix. Tencnu.
Tabmuupt u  cxembl:  «CTpykTypa  OumomeHo3a»,  «DKocucTeMa

IIUPOKOJIUCTBEHHOI0 Jiecay, «IKOCUCTeMa XBOMHOTO jeca», «DyHKIIMOHATbHbIC
IPpyNIbl OPraHU3MOB B 3KocucTeMe», «KpyroBopoT BEHIECTB B JKOCHCTEMEY,
«Jenu nuranus (macTOMIIHAS, TETPUTHAS)», «IKOJIOTHYECKass MTUPAMHIA YUCEID,
«IKoJorrvecKas mupaMujia OMoMacchly, «IKOJOTHUECKas Mupamujia dHEPrun»,
«O0pazoBanue 6onotay, «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxkapay, «JKOocuUcTeMa 03epay», «ArpoiueHo3», «KpyroBopoT BelecTB U MOTOK
SHEPTUU B arporieHo3ey, «[Ipumeps ypOodKOCUCTEM.

OO6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMY HACEKOMBIX, Yyydelia NTHUIl U
3Bepel, repOapuu KyJbTYPHBIX U JUKOPACTYIIUX PACTCHUHN, aKBAPUYM KaK MOJIEIb
HKOCUCTEMBI.

IIpakTnyeckas padora «/3ydueHue u onucanue ypo03KOCUCTEMBIY.

JlabopaTopHas pabGora «/3yueHune pazHOOOpa3us MEITKUX IOYBEHHBIX
YJIIEHUCTOHOTUX B PA3HBIX IKOCUCTEMAX).

IKCKypeHusi «IKCKYpCHsl B TUIMYHBIN OuoreoreHo3 (B AyOpaBy, Oepe3HSK,
€JIbHUK, Ha CyXO/I0JIbHBIN WM MTOMMEHHBIN JYT, 03€p0, O0JI0TO)».

IKeKypeusi «DKCKypcUs B arpodKocuctemy (Ha Moje WiId B TEIUIMYHOE
XO03SHUCTBO)».

Tema 10. buocdepa — riodajsbHas IKOCHCTEMA

buocdepa — obOmiermnanerapHas 00o0j04Yka 3eMIIM, TAC CYIISCTBYET WIH
CyILLeCTBOBaJa >KM3Hb. Pa3zBuTue npeacraBieHuii o ouochepe B Tpyaax . 3rocca.



VYuenue B. U. Bepuaackoro o 6uochepe. Obnactu 6uocdepsnl u e€ coctas. XKupoe
BelecTBO Ouocdeprl U ero PyHKIUH.

3aKOHOMEpPHOCTH cyliecTBoBaHusi omocdeprl. OcobeHHOCTH OHMOCcPephl Kak
rJ100aJIbHOM 3KOcUCTEMBI. J[MHaMHuueckoe paBHOBecue B Ouocdepe. KpyroBoporsl
BEUIECTB U OMOreoOXMMHUYECKUE LUK (Yriiepona, a3ora). PUTMHUUHOCTh sIBIEHUMN
B Onocdepe.

3oHanmbHOCTh Omocdeprl. Ilonsatne o Omome. OCHOBHBICE OHMOMBI CYIIIH:
TYH/pa, XBOUHBIE JIeca, CMEIIaHHbIE U IIUPOKOJIUCTBEHHBIE Jieca, CTEIU, CABAHHBI,
MYCTBIHU, TPOTIMYECKUE JIECa, BBICOKOTOPhs. KiuMar, pacCTUTENbHBIN U AKUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa u QyHKIHS )KHUBBIX CUCTEM, OIICHKA UX PECYPCHOT0 MOTEHITHaa 1
ounocdepHbIX PyHKIUH.

JdemoHcTpauumn

[Toptpetsi: B. 1. Bepuaackuii, 9. 3rocc.

Tabmuter 1 cxembl: «['eocdepsr 3emmn», «KpyroBopor azora B mpupoje»,
«KpyroBopor yriepoga B mpupone», «KpyroBopor kucimopoga B TpUPOIE»,
«KpyroBopot Boabl B mpupozae», «OcHOBHbIe OMOMBI cyminy, «Kiumarnueckue
nosica 3emin», «Tynapay», «Taira», «Cmemannbiid jiecy, «IIIUpOKOIMCTBEHHBIN
nec», «Crenby», «CaBanHay, «[lycTeiHa», « Tponmyueckuid ecy.

OOGopynoBaHue: repoapuu pacTEHUN Pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YestoBek M OKpyxka0IIas cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX NpHYUHBL. Bo3aelcTBue deloBeKa Ha
ouochepy. 3arpssHeHue BoO3AYyMIHOM cpenbl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BoAHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Pazpymienne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. MI3MeHeHue kimmara.

AHTpPONIOT€HHOE BO3/ICMCTBUE HA PACTUTEIbHBIA U )KMBOTHBIN Mup. OXpaHa
pPaCTUTENBHOTO U KUBOTHOTO Mupa. OCHOBHBIE MPUHIMIBI OXPaHbl HPHUPOBI.
Kpacueie kHuru. OcobGo oxpansembie mpupojanbie Tepputopun (OOIIT).
boranudeckue cajipl ¥ 300JI0TMUYECKUE TTAPKU.

OCHOBHbIE TPUHIUIIBI YCTOMYMBOIO PA3BUTHUSI YEIOBEYECTBA U IMPUPOJBIL.
PaumonanbHOe  MPUPONONONIB30BAaHUE M COXpAHEHHE  OHMOJIOrMYECKOro
pazHooOpasust 3emun. OOIIKME 3aKOHOMEPHOCTH TJI00ATBHBIX 3KOJIOTMYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOT O KPU3HCA U €T0 BEPOSTHBIE TTOCIIECTBUS.

Pa3zButne METO/IOB MOHUTOPUHIA pa3BUTHUSI OMNACHBIX TEXHOT'€HHBIX
npoueccoB. CucmemHvle ucciedosanusi nepexooa K pecypcocbepezaroweti u
KOHKYPeHmocnocobHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcoi.
Hayuonanvuvie ungopmayuonnvie cucmemsl, obecneuugarouwue O00CMyn K
ungopmayuu NnO  COCMOAHUIO OMOENbHLIX 6U008 U 3IKkocucmem. OcHoBbl



9Kopeabunumayuu Kocucmem U cnocooos 060pvoObLl ¢ OUONOBPEHCOCHUSMU.
Pexoncmpykyus mopckux u HazemHwlx IKOCUCTIEM.

JdemoHcTpanuu

Tabmuupl W cxembl:  «3arpsi3HEHHE  atMocepbl»,  «3arps3HeHue
ruapocdepb», «3arpsizHeHue nouBbl», «llapHukoBblii  APdexT», «Ocobdo
OXpaHsieMble PUPOJHBIE TEPPUTOPUIY, «MOJIETN YIIPABIIEMOIO MUPAY.
Ob6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTCHUM M KUBOTHBIX KpacHoi
kHuru Poccuiickoit @enepanuu, KpacHON KHUTH pErnoHa.



IVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHMUS ITPOT'PAMMBI 11O
BUOJIOI'MA HA YPOBHE CPE/IHEI'O OBIIIEI'O ObPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOCHHUS
00yJaromMMUMHUCS TPOrpaMM CpeaHero oO0Imero oOpa3oBaHUsS: JIMYHOCTHEIC,
METaIpeaMETHbIC U IPEIMETHBIC.

B cTpykType MMYHOCTHBIX PEe3yIbTaTOB OCBOSHHUS MPOrPAMMBI IO OUOJIOTUH
BBIJICJICHBI CJIEAYIONIUE COCTABIIAIONIME: OCO3HAHUE O0YUYaIOIIUMUCS POCCHICKOM
rPaXIaHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOONPENEIEHUI0, Haiuuyue Mmomusayuu K OOy4EHUI0  OHMOJIOruHu,
yenenanpaegiennoe paszeumue BHYTPEHHUX YOEXKIEHUH JUYHOCTH HAa OCHOBE
KIIFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPAAUIMN pa3BUTUS OHOIIOTHYECKOTO
3HAHUSI, 20MOBHOCMb U CNOCOOHOCMb O0YUYAIOIIHNXCA PYKOBOJICTBOBATHCS B CBOEH
JESATETbHOCTU I[€HHOCTHO-CMBICIOBBIMUA YCTAHOBKAMHU, MPUCYIIMMHU CHUCTEME
OMOJOrMYeckoro  0oOpa3OBaHMS, Haluyue  NPABOCOZHAHUS  DKOJIOTMYECKOU
KYJIbTYPBI, CHOCOOHOCMU CMABUMb TIETTU U CTPOUTH KU3HEHHBIC TUIAHBI.

JIM4HOCTHBIE Pe3yIbTaThl OCBOSHUS MPOTPAMMBI 0 OMOJIOTUU JTOCTHTAOTCS
B EIUHCTBE Y4YEOHOM M BOCIHUTATEIHHON HESITEILHOCTH B COOTBETCTBHHM C
TPAIUIIMOHHBIMU POCCUMCKUMH COIUOKYJIBTYPHBIMHU, UCTOPUUECKUMU U JTyXOBHO-
HPABCTBEHHBIMU LIEHHOCTSIMHU, MPUHSATHIMU B OOIIECTBE MpaBWIAMU U HOpPMaMH
MOBEJCHHUSI W CIIOCOOCTBYIOT TIPOIECCaM CaMOITO3HAHMSI, CAMOBOCIIMTAHHS U
CaMOpa3BUTHUS, PAa3BUTHS BHYTPEHHEH MO3ULMUM JIMYHOCTH, NATPUOTU3MA U
YBXKECHHUS K 3aKOHY M IPABOIOPSAAKY, YEIOBEKY TPyAAa U CTApLIEMY IMOKOJIEHHUIO,
B3aMMHOTO YBa)XEHUsS, OEpPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEAHIO H
TpaJULUsIM MHOTOHAIIMOHAJIBbHOrO Hapoaa Poccuiickon Penepanuu, Npupoie U
OKpYXarolIeH cpeie.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHMS Yy4yeOHoro mpeaMera «buomorus»
JIOJIKHBI OTPaKaTh TOTOBHOCTh M CIIOCOOHOCTH 00YUYaOIIUXCSl PYKOBOJICTBOBATHCS
chOopMUPOBAHHOW BHYTPEHHEH MO3ULUEN JHUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUCHTAIlMM, TIO3UTUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM I[EHHOCTSIM POCCHMCKOro O0OIIEeCTBa, pPaCHIMPEHHE >KU3HEHHOTO
OMbITa U OMbITA JAEATEILHOCTA B MPOLIECCE peain3allii OCHOBHBIX HaIpPaBICHUN
BOCIIUTATENIbHOU JIEATEIbHOCTH, B TOM YHCIIE€ B YACTH:

1) rpa:ka1aHCKOTro BOCITUTAHUS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKOMN MO3ULIMU 00YUYaIOIIEerocsi Kak akTUBHOTO U
OTBETCTBEHHOI'0 WIEHAa POCCUMCKOro OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX TMpaB U OO0S3aHHOCTEH, YyBa)KCHHE
3aKOHA W MIPaBOMOPSIIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEILHOCTH IIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEUICHUU Yy4EOHBIX U TO3HABATEIbHBIX 3aJ1ay, BBHIMOTHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UILIMIO IO OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHSTH €€;

YMEHHE YUYUTHIBATH B CBOMX JEHUCTBHUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBHUS JIOJICH C pa3HBIMH YOSKICHUSAMH, KYJIbTYPHBIMU IIEHHOCTSIMHU H
COIIMAIbHBIM TTOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B TIPOIIECCE COBMECTHOI'O BBIMOIHEHUS
y4eOHBIX, T[O3HABATENbHBIX M UCCIENOBATEIbCKUX 3a7a4, YBAXKUTEIbHOIO
OTHOIIEHUS K MHEHHIO OIMOHEHTOB MpU OOCYXICHUH CIIOPHBIX BOMPOCOB
OMOJOTMYECKOT0 COICPKAHUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOMN AESATENbHOCTH;

2) NaTPUOTHYECKOI0 BOCIIUTAHMSA

c(hopMHUPOBAHHOCTH POCCUNCKOU rpakIaHCKOMN WJICHTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHHUSI K CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTU IMEpe.
Ponunou, ropmoctu 3a CBOM Kpau, CBOKO PoauHy, CBOM S3BIK U KYJIBTYPY,
IPOIIJIOE ¥ HACTOSIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILIECHUE K MPUPOHOMY HACIIEIUIO U MaMSITHUKAM MPUPOIbI,
JTOCTHXEHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCUHCKUX Y4YEHBIX B CTAaHOBJICHUE W
pa3BuTHE OWOJOTUM, TOHMMAaHUS 3HA4YCHHUS OWOJOTUU B TO3HAHHH 3aKOHOB
IPUPO/JIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTr0 0OOIIeCTBa;

ujerHas yOexXJIEHHOCTh, TOTOBHOCTh K CIY)XKeHMIO M 3amure OTeuyecTsa,
OTBETCTBEHHOCTH 32 €ro Cyab0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHUA:

OCO3HAHUE IYXOBHBIX IEHHOCTEW POCCUMCKOrO HAPO/Ia;

c(hOopMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, ITUUECKOTO MTOBEICHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYallMI0 U MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIAJ]a B OCTPOCHUE YCTOMUUBOTO OYIYIIEro;

OTBETCTBEHHOE OTHOILLIEHUE K CBOUM POJIMTEIISIM, CO3JJaHUI0 CEMbH HA OCHOBE
OCO3HAHHOT'O TIPUHATHS LIEHHOCTEH CEMEHHOW JKU3HHM B COOTBETCTBHH C
TpaaulusiMu Hapo1oB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOILIEHHWE K MHUPY, BKJIIOYas I3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPY/Ia, OOIIECTBEHHBIX OTHOIIICHHUI;

MOHUMAaHHE SMOIIMOHAIBHOTO BO3/IEUCTBUSA KUBOU NPUPOJBI U €€ [IEHHOCTH;



TOTOBHOCTh K CAMOBBIPOKEHHIO B Pa3HBIX BUJIaX HCKYCCTBA, CTPEMJICHUE
NPOSIBIIATH Ka4eCTBa TBOPUYECKOM JIMUHOCTH;

5) ¢usuyeckoro Bocnutanusi, GOopMHUPOBAHHS KYJIbTYPbl 310POBbS U
3MOIMOHAJIBLHOIO 0JIaromoJIy4ns:

NMOHUMAaHHE U pealu3alus 3JI0pOBOrO M 0Oe30MacHoro obpaza KU3HU
(3mopoBO€  THUTaHWE, COOJIOJIEHWE TUTUEHUYECKUX TPaBWI W HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHA W OTHbIXa, peErysipHas Qunyeckas
AKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOIO OTHOIIECHUS K
COOCTBEHHOMY (DPM3MUECKOMY U NICUXUYECKOMY 3/10POBbIO;

NOHMMAHWE UEHHOCTU TMPaBWI WHAUBUAYAIBHOIO M  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBEICHUS B CUTYAIIUAX, YTPOKAIOIIUX 37J0POBBIO U KU3HU JIIOJICH;

OCO3HAHUE TOCIEICTBUN M HEMPHUATHUS BPEIHBIX NMPUBBIUEK (YMOTpeOIeHUs
QJIKOTOJIsI, HAPKOTHKOB, KYpEHHUSI);

6) TPy10BOr0 BOCIUTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHUE IIEHHOCTH MAacTEePCTBa, TPYIAOTIO0HE;

TOTOBHOCTh K AKTUBHOW MESTEIHHOCTH TEXHOJOTMYECKOW U COLMAIBHOM
HAIPABJIEHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSATEIHHO
BBITIOJIHATH TaKy0 AESTEIbHOCTD;

UHTEpEC K paznuHbiM cepam nmpodeccuoHanbHON AEATEILHOCTU, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  Pean30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TUIAHBL;

TOTOBHOCTh W CIOCOOHOCTHh K OOpa3oBaHMIO W CaMOOOpa30BaHUIO Ha
MPOTS)KEHUU BCEU KU3HU,

7) 3K0JIOrM4e€CKOr0 BOCIIMTAHMS

AKOJIOTHYECKH I€1eCO00pa3HOE OTHOIICHHE K MPHUPOAE KaK HMCTOYHUKY
KU3HU Ha 3emIie, OCHOBE €€ CYyIIE€CTBOBAHHUSI;

MOBBIIICHUE YPOBHS JKOJIOTUYECKON KyJIbTYphl: MPUOOPETEHUE OIbITA
IUIAHUPOBAHUS TOCTYNMKOB W OIEHKM UX BO3MOXHBIX TIOCJIEACTBUN ISt
OKpYXalollen Cpebl;

OCO3HAaHHE TJI00aTBPHOTO XapaKTepa IKOJOTHMUECKHX MpoOJeM W IMyTed HuX
pernieHus;

CIIOCOOHOCTh HMCIOJIb30BaTh MpUOOpETaeMble MpPH H3YYEHUH OHOJIOTHU
3HAHMSI W YMEHHUS TMPU PEIICHHH TPoOJIeM, CBS3aHHBIX C PAlMOHAIBHBIM
OPUPOJONOJIB30BAHUEM  (COONIOJICHHE  TpaBUJl  TOBEACHUA B NIPUPOJE,
HAIIPaBJICHHBIX HA COXPAHEHUE PABHOBECUSI B DJKOCHUCTEMAaX, OXpaHy BUJIOB,
IKOCHUCTEM, OHochephl);

AKTUBHO€ HENPUATHE JICMCTBUK, IPUHOCAIIMX BpEH  OKPYKAOIIEH
NPUPOJHON Cpeie, YMEHHE MPOTHO3UPOBATH HEOJIATONPHUSTHBIC KOJIOTHUYESCKUE
MOCJIEICTBUSA NMPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIIATh UX;



HaJIUYME PAa3BUTOT'0 IKOJOTHUECKOTIO MBIIUICHUS, SKOJIOTHYECKOU KYIbTYPHI,
OTIbITa NesTebHOCTH AKOJIOTUYECKOM HAIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B II03HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPaKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUYECKOU JAEATEIbHOCTH SKOJIOTMUYECKON
HAIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH M OOIIECTBEHHOM MPAKTHUKH, OCHOBAHHOTO Ha JHAJore
KYJbTYp, CIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEpPIIECHCTBOBAHUE SI3BIKOBOM M YHUTATEIbCKOM KYJIbTYpPhl KaK CpEACTBa
B3aUMOJEHCTBUS MEXAY JIOJAbMU U MTO3HAHUS MUPA;

NoOHUMaHue crenudukd OHOJOTMM KakK HayKH, OCO3HaHMs €€ poJiu B
(GbopMHUPOBAaHUU PALMOHAIBHOIO HAYYHOT'O MBIIUIEHUS, CO3JaHUU 1IETOCTHOrO
Npe/ICTaBlIeHUs 00 OKpY)KaloIleM MHpEe Kak O €IMHCTBE MPUPOIbI, YeIOBEKa U
oOlllecTBa, B MO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEW U PEIICHUU MNpodsieM
COXpaHEHUS TPUPOTHOT'O PABHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTMU JII COBPEMEHHOW IMBUIIM3ALINMU:
oOecrieuyeHus: HOBOI'O YPOBHS Pa3BUTHUS MEIUIIUHBI, CO3JaHHE TMEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh pPECypcHbIE NPOOJEMBbI  Pa3BUTHS
YeJIOBEYECTBA, MOUCKA MYTEeW BhIXOJIa U3 II100ATBHBIX YKOJIOTMUECKUX MPOoOIeM U
o0OecrieyeHusi  Mmepexojla K  YCTOMYUBOMY  Pa3BUTHIO,  PallMOHAIBHOMY
UCTIOJIb30BAHUIO TPUPOJHBIX PECYpcOB U (POPMUPOBAHUIO HOBBIX CTAaH/IAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJY4YEHUU OMOJOTMYECKUX 3HAHUM B IEJIX
MOBBIIIEHUA OOIIE KyJNbTYphbl, €CTECTBEHHO-Hay4YHOW TIpaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKITMOHAILHONW TPaMOTHOCTU OOydJarommxcs, GopMupyeMoi
IpYU U3y4YEHUU OMOJIOTHH;

MOHUMAHHE CYITHOCTH METOJIOB MO3HAHMS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH UCIOJIb30BaTh TMOJy4aeMble 3HAHMS JUIsl aHajiu3a W
OOBSICHEHUS SIBIICHUI OKPYXAIOIIEro MUpa U MPOUCXOJAIINUX B HEM HU3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKJIOUEHUSI HAa OCHOBE HAY4YHBIX (AKTOB H
UMEIOIIUXCS JaHHBIX C IeJIbI0 TIOTYYEeHUS IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENIHO MCMOIb30BaTh OMOJIOTUYECKUE 3HAHUS IS
penieHus npooJieM B peaibHbIX )KU3HEHHBIX CUTYaIUsIX;

OCO3HAHHME LIEHHOCTH HAYYHOM JEATE€IbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MPOEKTHYIO M MCCIIEI0BATENIbCKYIO JAESATEIbHOCTh HHIUBUYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K  HEMPEPHIBHOMY  OOpa3OBaHUIO |
caM000pa3oBaHNI0, K aKTUBHOMY IOJYYEHUIO HOBBIX 3HAHWW TO OHWOJOTHU B
COOTBETCTBHH C KM3HCHHBIMHU MOTPEOHOCTSIMH.



METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeranpenMeTHbie pe3yibTaThl OCBOCHUSI y4eOHOro mpeaMera «buomaorus»
BKJIIOYAIOT: 3Ha4YuMble JJi1 (OPMUPOBAHUS MHMPOBO33PEHUSI O00YUYAIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIEC) OOIEHAYYHbIE TOHITHS, OTPaKAIOIINe
IIEJIOCTHOCTh HAYYHOM KApTUHBI MHUpA U CHENU(UKYy METOJO0B ITO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BELIECTBO, PHEPTHUs, SBICHHUE, MPOIIECC,
CHUCTeMa, Hay4HbIA (paKT, MPUHIMI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
uccieloBaHrue,  HaONIoJleHne,  HU3MEpPEHHe,  HOKCIEPUMEHT U JpYrue);
YHUBEpCAJIIbHBIC Yy4eOHbIC JeWCTBHs (TIO3HABaTeIbHBIE, KOMMYHUKAaTUBHBIC,

PETYJISTUBHBIE), obecrnieunBaromme dbopmupoBanue (GyHKIIOHATBHON
IPAaMOTHOCTH M COLMAIBbHON KOMIIETEHLIMH OOYyYaroIluXcs; CIOCOOHOCTD
o0yuarouuxcs UCIIOJIb30BaTh OCBOEHHbIE MEXIUCUUIUIMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAaHWS W  YyHHUBEpcajbHble Yy4yeOHbIE JEHCTBUS B
NIO3HABATEIBHOM U COLMATIbHOM ITPAKTHKE.

B pesynpraTe wu3ydyeHHs OHMOJOIMM HA YPOBHE CpEIHEro OOIIEero
obpasoBaHust y oOyuwatomierocss OyayT cOpMHpPOBaHbBl IO3HABATEJIbHbIE
YHUBEpCAJIbHbIE yUeOHbIE 1EMCTBUS, KOMMYHUKAaTUBHbIE YHUBEPCAIbHbIE YUeOHbIE
NEICTBUSA, PEryIsITUBHbIE YHHUBEPCAJIbHbIE Yy4eOHbIE JIEMCTBUS, COBMECTHAas
NEeSATENBHOCTb.

MeranpeaMeTHble pe3yNbTaTbl OCBOEHMSI IMPOrPaMMbI CPEIHEro OOIIEro
00pa30BaHus JIOJKHBI OTPaXXaTh:

OsBanagenne YHHMBEPCAJIbHBIMH y4eOHBIMHU MO3HABATEIbHBIMH
AEeHCTBUAMM:

1) 6a30BbIe JIOTHYECKHE TeHCTBHUSA:

CaMOCTOSITENTFHO  (OPMYNIHPOBaTh W aKTyalIH3UpOBaTh  MpoOjemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IIPU OCBOCHHWM 3HAHUKA NPUEMBI JIOTMYECKOTO MBIIUICHHUS
(aHayM3a, CHHTE3a, CpaBHEHUS, KilacCU(pUKAIIUN, 0000IICHHS ), PAaCKPBIBATH CMBICTT
OMOJOTMYECKUX MOHATUM (BBIAEIATHh UX XapaKTEpHbIE MPHU3HAKH, YCTAaHABIMBATh
CBSI3U C APYTUMU NOHATUAMH);

ONpEAENATh LENU JEATENbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JOCTHKEHUS, COOTHOCUTD PE3YJIbTATHI ACSITENLHOCTH C IIOCTABJIEHHBIMU LENISIMU;

UCIIOJIb30BaTh OMOJIOTMYECKUE MOHATHUSA ISl OOBSICHEHUS (DAKTOB U SIBJICHUI
YKUBOU IIPUPOJBI,

CTPOUTH JIOTUYECKUE pacCyXIeHUs (MHIYKTUBHbIE, JENYKTUBHBIE, IO
AQHAJIOTMH), BBIABIIATH 3aKOHOMEPHOCTM W NIPOTHUBOPEYMS. B PacCMaTPUBAEMBIX
ABJICHUAX, (DOPMYIUPOBATH BHIBOJbI M 3aKIIOUEHUS;

OPUMEHSTh CXEMHO-MO/IeNIbHbIE cpeacTBa  AJA  TpeNCTaBlIEHUs
CYLIECTBEHHBIX CBS3€M M OTHOIICHWH B HM3y4aeMbIX OMOJIOIMUECKUX OOBEKTax, a



TaKK€  MPOTHUBOPEYMH  Pa3HOro  pOJa,  BBIABICHHBIX B Pa3JIMYHBIX
MH(POPMAIIMOHHBIX HCTOYHUKAX;

pa3palatrbiBaTh IUIAaH pelICHUs MPOOJIEeMbl ¢ YYETOM aHaiIM3a UMEIOLIUXCA
MaTepHAIbHBIX U HEMAaTEepUaAIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHBBI B I€ATEIILHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUMN IEATEIBHOCTH;

KOOPAMHUPOBATh U  BBINOJHATH pabOTy B  YCIOBUSX  pEaIbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOECHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJIEHUE TP PEIICHUH )KM3HEHHBIX MPOOJIeM.

2) 6a30BbIe HCCJIE0BATEIbCKUE IEHCTBHS:

BJIaJIETh HAaBbIKAMU y4e€OHO-UCCIIEI0BATENLCKON U MIPOEKTHOM JeSITeTbHOCTH,
HaBbIKAMHU  pa3pelieHus MnpodjieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOUCKY METOJIOB PELICHUs MPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO
Pa3IMyYHBIX METOOB IMO3HAHUS;

UCIIOJIb30BaTh pPAa3IWYHbIE BUABI JEATEIBHOCTH [0 IOJYYEHUIO HOBOIO
3HaHMSI, €r0 HWHTEPHpPETALMH, MNPEeoOpa3OBaHUI0O M NPUMEHEHUI0 B Yy4eOHBIX
CUTYalUsIX, B TOM YHUCJIE€ IPU CO3JaHUN YUYE€OHBIX U COLIMAIBHBIX IPOEKTOB;

(opMupoOBaTh HaAyYHBIA THUI MBIIUICHUS, BIaJIeTh HAYYHONH TEPMUHOJIOTHUEH,
KJIFOUEBBIMU NOHATUSIMU U METOJIAMH;

CTaBUTh M (HOpMYIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa30oBaTEIbHOU
JESITEIbHOCTU U )KU3HEHHBIX CUTYalUsAX;

BBISIBJISITE [IPUYMHHO-CJIEACTBEHHBIE CBSI3M W aKTyallM3MpOBAaTh 3ajady,
BBIIBUTaTh TUIOTE3y €€ pelIeHUs, HaXOAWTh apryMEHThl IS J10Ka3aTelbCTBa
CBOMX YTBEP)KIICHMI, 3a/1aBaTh NapaMETPbl U KPUTEPUU PEILICHHUS;

aHAJIM3UPOBAaTh IIOJYYEHHbIE B XOJ€ pEUICHWs 3aJauyd pe3yJbTaThl,
KPUTHUYECKN OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3MPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

JaBaTh OIIEHKY HOBBIM CUTYyaIUsIM, OLICHUBATh PUOOPETEHHBIN OIBIT;

OCYILIECTBIATh LEJICHANIPABJICHHBIN MOUCK IEPEHOCa CPENCTB U CIIOCOOOB
JeUCTBUS B MPO(PECCUOHANBHYIO CPELY;

YMETh NEPEHOCUTh 3HAHUS B IO3HABATENIbHYIO M MPAKTHYECKYHO OOJacTH
KU3HEIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HBIX IMPEAMETHBIX 00JacTell;

BBIIBUT'aTh HOBBIE UJEH, MPEIIaraTb OPUTMHAIBHBIE MMOAXOJbl U PELICHMUS,
CTaBUTh MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE aJIbTEPHATUBHBIEC PEIICHUS.

3) pabora ¢c nunopmaunueii:

OPUEHTHPOBATHCS B PA3IMUYHBIX UCTOYHUKAX MHPOpMAINH (TEKCTe yueOHOro
nocoOus, Hay4YHO-TIONYJIAPHOM JUTEpaType, OHOJIOTMUECKHX CJOBapsAX U
CIpaBOYHUKAX, KOMIIBIOTEPHBIX 0Oa3ax JaHHbIX, B VIHTepHeTe), aHaIU3UpOBATh



UH(POPMAITUIO PA3IMYHBIX BUAOB U ()OPM MPEICTABIICHUS, KPUTUICCKH OIICHUBATh
e€ I0OCTOBEPHOCTh U HEIIPOTUBOPEUUBOCTH;

dbopMynHpoOBaTh 3aMpPOChl U MPUMEHSTh PA3IMYHBIE METOJbI MPHU TOUCKE U
otOope Ouonornueckoi MHMOpMaLMKM, HEOOXOIUMOM JJIsi BHIMTOJIHEHUS Y4EOHBIX
3ajady;

NpUOOPETaTh OMNBIT HCIOIB30BAHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATH KYJIbTYPy aKTUBHOT'O MCIIOJIb30BAHUS PA3IMYHBIX
TTOMCKOBBIX CUCTEM;

CaMOCTOSITEIFHO ~ BBHIOMpaTh  ONTUMANBbHYIO  (OpMY  TNpEACTaBICHUS
Oouonornyeckor uHbopmaruu (cxeMbl, rpaduKy, TUarpaMMbl, TAOJHIIbI, PUCYHKH
1 Ipyroe);

UCTIONB30BaTh HAy4YHBIA S3BIK B KAdeCTBE CpEACTBa MpH pabore ¢
Ouosjornyeckod HHPOpMalMe: MNPUMEHATh XUMHUYECKue, (QU3nyeckue u
MaTEeMaTUYECKHUE 3HAKM U CUMBOJIBI, (HOpMYJbl, aOOpeBHATYpYy, HOMEHKIATYpY,
UCTOIB30BaTh M MpeoOpa3oBhIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPENCTBa
HaTJISTHOCTH,

BJIaJ€Th  HABbIKAMM  pACIO3HABAaHUS M 3allUThl  MHGOpMAINH,
uHGOPMAIIMOHHON 0€30MacHOCTH TUYHOCTH.

OgyajeHne yHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU J1€HCTBUSIMM:

1) ob1eHme:

OCYHIECTBIISTH KOMMYHUKAIIMK BO BCeX cepax KU3HU, aKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WJIM JUCKYCCHUHU TIO CYIIECTBY OOCYXJaaeMoil TeMbl (yMEHHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJACHHUS OTHOCHUTEIHHO BBITIOJHEHUS TMpeaiaraeMoit
3a/1au, YUUTHIBATh MHTEPECHI W COTJIACOBAHHOCTH IMO3UIIMNA APYTMX YYaCTHHUKOB
JManora Win JUCKYCCUN);

pacmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIIEHWS, MOHUMATh 3HAYEHUE
COIMAJIBHBIX 3HAKOB, TMPEANOCHIIOK BO3HUKHOBEHUS KOH(JIMKTHBIX CHUTYaIUH,
YMETh CMATYATh KOH(IJIUKTBI U BECTH ITEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CIIOCOOaMM OOIIEHUS U B3aUMOJEHCTBHUSA, MOHUMATH
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEIHLHOE OTHOIIEHNE K COOECETHUKY
U B KOPPEKTHOU (popme (pOpMyIHpOBATH CBOU BO3PAKEHUS;

pPa3BEPHYTO U JIOTMYHO H3JIaraTh CBOIO TOYKY 3pPEHHUSI C HMCIOJb30BaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHAs eI TeJIbHOCTh:

MOHUMATh M HCIIONH30BaTh MPEUMYIECTBAa KOMAaHIHON W WHIWBHIYaTbHOU
paboThI MPU PEIICHUH OMOJIOTMYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHUS TPYNIOBBIX ()OPM B3aUMOCHCTBUS NP PEIICHUN y4eOHOM 3a1a4u;

BBIOWpAaTh TEMAaTUKy M METOJbI COBMECTHBIX MEHUCTBHUHA C Y4ETOM OOIIUX
MHTEPECOB M BO3MOKHOCTEH Ka)KJI0TO YieHa KOJUIEKTHBA,



NPUHUMATh  II€JIM  COBMECTHOM  JICSATEIbHOCTH, OpPraHU30BLIBATH W
KOOPJMHUPOBATh JNEUCTBUS TO €€ JOCTH)KEHHIO: COCTaBJIATh IUIAH JEUCTBUM,
pacmpeneisTh poiu ¢ Y4ETOM MHEHUM Y4YaCTHHUKOB, OOCYXKIAaTh PE3YJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAauyeCTBO CBOEr0 BKJIAJAa M KaXJIOr0 yYaCTHHKAa KOMaH/bl B
001Ul pe3yabTat Mo pa3padOoTaHHBIM KPUTEPHUSIM;

npeayiaraTb HOBBIE TIPOEKTHI, OLEHHUBATh HUAEH C TMO3UIMU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISTh IO3UTUBHOE CTPATETHUYECKOE TOBEACHUE B PA3IMYHBIX
CUTYaIMSIX, IPOSBIIATh TBOPYECTBO U BOOOpaKEHNE, ObITh MHUITUATUBHBIM.

OByajieHNe YHMBEPCAJIbHBIMH PeryJIsTUBHBIMHM 1eCTBUSIMMU:

1) camoopraHu3anmsi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS JUIsl BBISBJICHUS MPOOJIEeM M UX
pElIeHUs B )KU3HEHHBIX U YYEOHBIX CUTYaIUsIX;

BBIOMpAaTh HAa OCHOBE OWOJOTWYECKMX 3HAHUU II€TIEBBIE W CMBICIOBBIC
YCTAHOBKHU B CBOMX JICHCTBUSIX U MOCTYINKAX MO OTHOILICHHUIO K >KUBOU MPHUPOJE,
CBOEMY 3/I0POBBIO U 3I0POBbIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYIIECTBIIATh MO3HABATENIbHYIO NIESITEIbHOCTD, BBISBIATH
npoOJeMbl, CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIEC 3aJjauyu B 00pa3oBaTEIbHON
NEeSATeIbHOCTU U )KU3HEHHBIX CUTYaIlUsX;

CaMOCTOSITENILHO  COCTABJISITH IUIAH  PEIICHUs NpoOJieMbl €  y4ETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M IIPEATIOUTCHUM;

JaBaTh OLICHKY HOBBIM CUTYAallUsM;

pacuupsTh paMKy y4eOHOI0 MpeMeTa Ha OCHOBE JIMUHBIX TIPEATOUYTECHHM;

JieNIaTh OCO3HAHHBIA BHIOOp, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pELICHHUE;

OIICHUBAThH IPHUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO W MPOSIBICHUIO MIMPOKOW DPYAMIIMH B
pa3HbIX 00JIaCTAX 3HAHWUM, TMOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTENbHBIM U
KYJIbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYAaIlUsiIM, BHOCUTh KOPPEKTHBBI B JIEATEIbHOCTD,
OILICHMBATh COOTBETCTBHE PE3Y/IHTATOB IIEIISM;

BIAJCTh HABBIKAMHM  TIO3HABAaTEIhHOW  pEQUIEKCUU KaK  OCO3HAHUSA
COBEpIIAEMbIX JICUCTBUM UM MBICIUTENBHBIX MPOLECCOB, HX pPE3YJIbTaTOB U
OCHOBAaHHM, MCIOJIb30BaTh MPUEMBI pedIeKCUU NIl OLEHKH CUTYyalluu, BbIOOpa
BEPHOI'O PELICHUS;

YMETh OILICHUBAaTh PUCKH W CBOEBPEMEHHO NPUHUMATh PEHIEHUS MO0 HUX
CHIKEHHUIO;



IPUHUMATh MOTHBbI M apryMEHTbl JPYrMX MpPH AHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsTHE CeOsl M IPYTUX:

OPUHUMATh Ce0sl, IOHUMAasi CBOU HEJJOCTATKU U JIOCTOMHCTBA;

IPUHUMATh MOTHBbI M AapryMEHTbl JPYIMX M[pPH AHAIU3E PE3YIbTATOB
NEeATEIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JAPYTUX HA OLIUOKU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MHUP € IO3ULMU APYTOro YEIOBeKa.

HPEAMETHBIE PE3YJIBTATBI

[IpenMeTHble pe3ynabTaThl OCBOCHMSI COJIEpKaHMsS ydyeOHOro mpeameTa
«buonorus» Ha yrIyONEHHOM YpPOBHE OpPHUEHTHPOBAHBI Ha oOO€CTeUeHHUE
npopunbHOro  oOydeHus  oOydarormuxcs  Ouojorur. OHH  BKJIIOYAIOT:
cnenuuyeckue sl OMOJIOTUH HAYYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ICUCTBUI IO
OCBOCHUIO, UHTEPIIPETAINN U MPEeoOPa30BaHUIO 3HAHUM, BUIbI JEATEIBHOCTH IO
MOJIYYEHUIO HOBBIX 3HAHUW U MX NMPUMEHEHUIO B PAa3JIMYHBIX YUEOHBIX, a TAKKE B
pealbHBIX >KM3HEHHBIX cuTyauusx. I[IpeameTHbie pe3yiabTaThl MPEACTABICHBI 1O
rojiamMm U3y4eHusl.

[IpenmeTHBIC pe3yNbTaThl OCBOCHUS y4ueOHOrOo mpeamera «bwomorus» B 10
Kaacce OMKHbBI OTPaXaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ M POJM OWOJIOTHUM B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHWU €CTECTBEHHO-HAYYHOW KApTUHBI MHUpa, B
NMO3HAHUM  3aKOHOB MPHUPOJALI W  PEUICHHH TpoOJieM  palMOHAIbHOTO
IPUPOJIONIOJIH30BAHMS, O BKJIAJE POCCUMUCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OMOoI0ruy;

BIIQJICHUE CHCTEMOM OHWOJIOTMYECKUX 3HAaHHWM, KOTOpas  BKJIIOYAET:
OCHOBOMOJIAraromue OUOJIOrHYECKUEe TEPMUHBI W TMOHATHS (KU3Hb, KIIETKa,
OpraHu3M, MeTaboJu3M, TOMEOCTa3, CaMOpPETyJISIus, CaMOBOCIIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUYHMBOCTb, POCT M pPa3BUTHE), OUOJOTMYECKHE TEOPHUHU
(knerounas Teopus T. llIBanna, M. Illnelinena, P. BupxoBa, XxpoMocoMHasi TeOpus
HacieAacTBeHHocT T. Moprana), ydyenus (H. M. BaBumoBa — o 1eHtpax
MHOTrooOpa3uss HW  TNPOUCXOXKJICHMUSI  KYJbTYPHBIX  pAcCTCHHiI),  3aKOHBI
(emMHOOOpa3usl MOTOMKOB IIEPBOI'O ITOKOJICHHS, PACIICIUICHHS, YUCTOTHI TaMeT,
HE3aBUCUMOr0o HacienoBanusa [. MeHzens, TOMOJOrMYECKUX PSIJOB B
HacJIeACTBCHHOM U3MCHYUBOCTHU H. . Baswuiosa), [PUHLIUIIBI
(KOMIIJIEMEHTApHOCTH);

BJIQJICHUE OCHOBHBIMM METOJAAMU HAYyYHOIO MO3HAHUS, HCIOIb3YyEMbIX B
OMOJIOTMYECKUX HUCCIEJOBAHUSIX JKUBBIX OOBEKTOB (OMUCAaHUE, HW3MEPEHUE,
HaAOJII0/ICHUE, SKCIIEPUMEHT);



YMEHHE BBIICTISTh CYIIECTBECHHBIE TPU3HAKHU: BUPYCOB, KJIETOK MPOKAPHUOT U
AYKapuoT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM YHCIE
OakTepuii, rpuOOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHHSI OPTaHOB M CHCTEM
OpPTaHOB pAaCTEHUH, >KUBOTHBIX, YENOBEKAa, MPOIECCOB >KU3HENEATEIHHOCTH,
NPOTEKAIONINX B OpraHU3MaxX PacTEeHHUi, )KMBOTHBIX W UEIOBEKa, OMOJIOTHYECKUX
IpOIIeCCOB: OOMEHa BeliecTB (MeTadonu3M), MpeBpaIieHusi YHEPTUU, OpOKEHUS,
aBTOTPO(HOTO U reTepoTpodHOTO TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3A,
MHUTO3a, MeH03a, raMeToreHe3a, SMOpPHUOreHe3a, MoCTIMOPHUOHATIBLHOIO PAa3BUTHS,
pa3MHOXKEHUS,  WHIAWUBUAYaJbHOTO  pa3BUTHs  opraHu3Ma  (OHTOTCHE3a),
B3aMMO/IEHCTBUS F€HOB, Fe€TEPO3KCa, UCKYCCTBEHHOTO 0TOOPA;

yMEHHE YCTaHABIWBATh B3aMMOCBSI3M MEXKAY OPraHOMIAMHU KIETKA M HUX
GYHKIIUAMH, CTPOCHHEM KJIETOK pa3HBIX TKAaHEW W WX QYHKIUSIMH, MEXKIY
opraHaMud M CHCTEMaMU OpPraHOB Yy pAcCTEHUM, >KMBOTHBIX M YEJIOBEKa U HUX
GYHKIUAMHA, MEXAY CUCTEMaMU OpPraHOB M WX (PYHKIUSAMU, MEXKAY 3Taramu
0oOMEHa BENIECTB, ATalaMH KJIETOYHOTO IUKJIA 1 KU3HEHHBIX [UKIIOB OPTaHU3MOB,
sTanamMu 3MOpPUOHAIBHOIO Pa3BUTHUS, T'€HOTUNOM U (DEHOTUIIOM, (PEHOTHIIOM U
dbakTopaMu cpesibl OOUTAHUS;

YMEHHUE BBISBIISITh OTJIMUUTEIBHBIC MPU3HAKU JKUBBIX CHUCTEM, B TOM YHCIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa,;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME ApPTYMEHTBI, OHMOJIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJMKY JUJISl JIOKAa3aTEIbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIITI;

yYMEHHE pelIaTh OMOIOTUYECKUE 3a]Ja41, BBISIBIISATh IPUINHHO-CIIEICTBEHHBIC
CBSI3M MEXIY UCCIIETyeMbIMU OMOIOTUYECKUMU TIPOIECCAMU U SBJICHUSMH, J€JaTh
BBIBOJIBI ¥ IIPOTHO3bI HA OCHOBAHUM TOJYYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBIMIONHATH JTAOOPATOPHBIE U TPAKTUYECKHE PabOTHI, COONIOAATH
npaBuiia Mpu padoTe ¢ yueOHBIM U TaOOPaTOPHBIM 000PYyI0BAHUEM;

YMEHHE BBIJIBUTATh THUIIOTE3bI, IMPOBEPATh WX OKCICPUMEHTAILHBIMU
cpenctBamu, GOpMYIUpPYs 1elb HCCIENOBaHUS, aHAIU3UPOBATh MOJYyYEHHBIE
PE3yNbTaThI U JIENIaTh BHIBOIHI,

YMEHHE yYacTBOBATh B Yy4€OHO-UCCIIEIOBATEILCKONM paboTe Mo Ouoioruwy,
SKOJIOTUU W MEJUIIMHE, MPOBOAUMON Ha 0a3e IIKOJIbHBIX HAay4YHBIX OOIIECTB, U
nyOJIMYHO  MPENCTaBISATh  TOJYyYEHHbIE  pe3yibTaThl HAa  YYCHHUUECKHUX
KOH(EPEHITUSX;

YMEHHE OILICHWBAaTh JTUYECKHE AaCMEKTHl COBPEMEHHBIX HCCIECIOBAHUA B
o0jacth  OWUOJNOTMM M MEIULUHBI  (KJIOHUPOBaHUE,  HMCKYCCTBEHHOE
OILJIOIOTBOPEHHUE, HAMPABIEHHOE M3MEHEHHE T'€HOMa U CO3JaHHe TPAHCTEHHBIX
OpraHU3MOB);



YMEHHE OCYIIECTBIISITh OCO3HAHHBIM BBIOOp Oymymied npodeccuoHaIbHOM
NESTENbHOCTA B 00JIaCTH OWOJIOTMH, MEIUIIMHBI, OMOTEXHOJIOTHH, BETEpUHAPUH,
CEJIbCKOTO XO34MCTBa, MUIEBON MPOMBINIJIEHHOCTH, YIIAyOJsTh MO3HABATEIbHBIH
UHTEpPEC, HAIIPaBJIEHHbIA HA OCO3HAHHBIA BBIOOP COOTBETCTBYIOLIEH Mpodeccuu 1
OpoAOJKEHUE OMOJIOrMYecKOro o0pa3oBaHUs B OpraHU3alMsSIX CPEIHEro
npodeccuoHaIBLHOTO U BRICIIIETO 00pa30oBaHUsl.

[IpenmerHbie pe3ynbTaThl OCBOCHUS y4ueOHOro mpenmera «buomorusi» B 11
K1acce NOKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ M POJM OUOJOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (DOPMHPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOU
KapTUHBl MHpa, B MO3HAHUM 3aKOHOB MPUPOJBI M PEUICHUH SKOJIOTMYECKUX
npoOyieM 4YellOBEYeCTBA, a TaKXKe B PEIIEHHH BONPOCOB PalMOHAIBHOIO
IPUPOIOIIONB30BAHUSA, U B (DOPMUPOBAHUM IIEHHOCTHOI'O OTHOILIEHUS K MPUPO/IE,
OOIIIECTBY, YEIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOEkKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTUH;

YMEHHUE BIIAJIETh CHCTEMOW OHMOJIOTMYECKUX 3HAHUM, KOTOpas BKIKOYAET
ONpEeNeHUs] W TOHMMAHHUE CYIIHOCTH OCHOBOIIOJIATAIOIIMX OMOJIOrHYECKHUX
TEPMUHOB M TOHATUM (BUI, PKOCUCTeMa, Ouocdepa), OHOIOrHUYECKUE TEOPUHU
(aBomrononHas teopust Y. J[apBuHa, CUHTETHYECKas TEOPHUSI SBOJIOLNH), YUCHUS
(A. H. CeBeprioBa — 0 myTax U HampasieHHsIX 3Bontonuu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (reHeTmdyeckoro paBHoBecus k. Xapau m B. BaiinGepra,
3apoabiieBoro cxoacrea K. M. bapa), npasuna (munumyma 0. JluGuxa,
SKOJIOTMUECKON NupaMuibl 3HEpPruu), rumnore3bl (runoreza «vupa PHK» V.
I'unGepra);

YMEHHUE  BJAJETh  OCHOBHBIMM  METOJAaMH  HAYYHOIO  IO3HaHUS,
UCTIOJIb3yeMbIMU B OMOJIOTHYECKUX MCCIIEIOBAHUSX YKUBBIX 00BEKTOB M 9KOCHCTEM
(onucaHue, U3MepeHue, HaONIOAEHUE, PKCIEPUMEHT), CIIOCOOAMM BBISIBICHUS U
OIICHKH aHTPOIOT'€HHBIX U3MEHEHUH B MPUPO/IE;

YMEHHUE BBIJCIATh CYIIECTBEHHbIE NPHU3HAKU: BHUJIOB, OHOT€OIEHO30B,
KOCHCTeM M Ouocdepbl, CTaOMIU3UPYIOLIEro, IBUXKYIIETO U Pa3pbIBAIOLIETO
€CTECTBEHHOI'0 otOopa, AJUTONATPUYECKOTO u CUMITATPUYECKOTO
BUI000PA30BaHUs, BIUSHUS JBIXKYIIUX CHJI SBOJIIOIUMU HA T€HO(OH] MOMYIISIIUH,
MPUCTIOCOOJICHHOCTH OPTraHU3MOB K cpejie 0OUTaHMsI, YepeOoBaHUs HaIlpaBICHUN
3BOJIFOLIMH, KPYTOBOPOTA BELIECTB ¥ IOTOKA SHEPTUH B 3KOCHCTEMAX;

YMEHUE YCTAHABIMBATh B3aMMOCBA3M MEXAY MpOIECCaMU HBOJIOLUHU,
JOBIKYIIUMU CHJIAaMH aHTPOIIOr€HE3a, KOMIIOHEHTAMHU PA3JUYHBIX SKOCUCTEM U
MPUCTIOCOOJICHUSMH K HUM OPTaHU3MOB;

YMEHUE  BBIBIATH  OTJIMYUTENIbHBIE  MPU3HAKU  JKUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJOB K cpefie oOuTaHUs, a0MOTUYECKHMX M OMOTHYECKUX



KOMIIOHEHTOB ~ DKOCHCTEM, B3aUMOCBsI3€li  OpraHM3MOB B  COOOIIECTBaXx,
AHTPOIIOT€HHBIX U3MEHEHUN B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHUE HCIOJIb30BaTh COOTBETCTBYIOLME APIYMEHThI, OMOJIOIHYECKYIO
TEPMUHOJIOTHIO U CHUMBOJHUKY JUIS JOKa3aTeNbCTBA POJICTBA OPTaHU3MOB PAa3HBIX
CUCTEMaTUYECKUX TPYIII, B3aUMOCBSI3M OPTaHU3MOB U CPEbl OOUTaHNs, €TUHCTBA
YeJI0OBEYECKUX pac, HEOOXOAMMOCTU COXpaHEHHsT MHOroo0Opas3ust BHUJIOB U
HKOCHUCTEM KaK YCJIOBHS COCYIIECTBOBAHUS MPUPOIBI U UEIOBEUYECTBA;

YMEHHE pelIaTh OMOIOTHYECKUE 3a]]a4H, BBISIBIISATh IPUINHHO-CIIEICTBEHHBIE
CBSI3M MEXTY UCCIIETyeMbIMU OMOIOTMYECKUMU TIPOIECCAMHU U SBIICHUSMH, JI€1aTh
BBIBOJIBI ¥ TIPOIHO3bI HA OCHOBAHHUH TIOJYYEHHBIX PE3YIbTaTOB;

YMEHHUE BBIMIONHATH JTAOOPATOPHBIE U TPAKTUYECKHUE PabOTHI, COONIOAATH
npaBujia Mpu padboTe ¢ ydeOHBIM U JIA0OpaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJBUTaTh THUIOTE3bl, MPOBEPATh UX HKCIEPUMEHTAIbHBIMU
cpenctBamMu, GOpMYIUpPYs Ielb HCCIEIOBaHUS, AaHATU3UPOBATH TMOJYyYEHHBIE
pe3yNbTaThl U JAeNaTh BBIBOIBL;

YMEHHE y4acTBOBATh B Yy4€OHO-UCCIIEIOBATEILCKONM paboTe Mo Ouoioruwy,
HKOJIOTUU U MEJUIIMHE, MPOBOJUMON Ha 0a3e IIKOJbHBIX HAy4YHBIX OOIIECTB, U
nyOJIMYHO  TPEJCTaBIATH  TOJYyYEHHbIE  pe3yibTaThl HA  YYCHHUYECKUX
KOH()epeHIUsX;

YMEHHE OLIEHUBATh TUTIOTE3Bl U TEOPUH O TMPOUCXOXKICHUH KU3HU, YEIOBEKa
U 4YEJOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUSX U CIOCO0aX MpeaOTBpaIlCHUS
r1o0aabHBIX M3MEHEHUH B Onocdepe;

YMEHHE OCYIIECTBIISITh OCO3HAHHBIM BBIOOp Oyayiiedl npodeccruoHalbHOM
JESITeNFHOCTU B 00JIACTH OMOJIOT UM, SKOJIOTHH, IPUPOOTOIH30BAHIS, METUIINHBI,
OMOTEXHOJIOTUM, TICUXOJIOTHUH, BETEPUHAPHUH, CEIHCKOI0 XO35SHCTBA, MHUIIEBOM
IPOMBIIICHHOCTH, YIAyONsTh TO3HABATEIbHBIM WHTEPEC, HANpPABJICHHBIA Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTBYIOIIEW mpodeccun U MPOIOIDKEHHUE
OMOJIOTMYECKOro 00pa3oBaHusl B OPraHU3ALUAX CPEAHEro MpodecCUuOHAIBHOIO U
BBICIIIETO 00Pa30BaHUSI.



TEMATUYECKOE INTAHUPOBAHUE

10 KJIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3aeioB u TeM uugpoBbIe
Ne ni/m P KonTpoabnsie | IlpakTnuyeckue (nupp )
NMPOrpamMMmblI Bcero o0pa3oBaTejbHbIe
padoThbI padoThbI
pecypchbl
bubmmnorexa IHOK
1 bronorus kax fayka 1 0 0 https://m.edsoo.ru/7f41c292
but6mmoreka [IOK
2 JKuBble cuCTeMBI U X U3yYEHHUE 2 0 0 https:/m.edsoo.ru/7fA1c292
but6mmoreka [IOK
3 buoorus kierkn 2 0 05 https://m.edsoo.ru/7f41c292
bubnunorexa LIOK
4 XuMHYecKasi opraHu3anus KIeTKH 10 0.5 1 httos://m.edsoo.ru/7f41c292
but6mmoreka [IOK
: 2
> CTpOCHHE 1 pyHKIHH KIeTICH 8 05 https://m.edso0.ru/7f41c292
6 OOMeH BelIecTB U MPEBpaIlICHNUE YHEPTHH B 9 05 1 bu6mmoreka [IOK
KJIETKE ' https://m.edso0.ru/7f41c292
Hacnencteennas nadopmanus u bubmuorexa [IOK
7 . 9 0.5 0.5
peanu3anus €€ B KIETKE https://m.edsoo0.ru/7f41c292
. bubnuorexa [IOK
8 JKHHCHHEIA LT KICTKH 6 05 1 https://m.edsoo.ru/7f41c292
bubnunorexa LIOK
9 Crpoenue U pyHKIIMM OPraHU3MOB 17 0.5 1.5 httns://m.edsoo.ru/7fA1c292
but6mmoreka [IOK
10 Pa3mHOXkeHMe U pa3BUTHE OPTAHU3MOB 8 0.5 1.5 httos://m.edsoo.ru/7f41c292
11 I'enerrka — Hayka 0 HacJIEACTBEHHOCTH U 2 0 0.5 bubnnorexa [HOK



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

HU3MEHYUBOCTHU OpTraHU3MOB

https://m.edsoo.ru/7f41c292

12 3aKOHOMEPHOCTH HACIICACTBCHHOCTH 10 0.5 1 5:::5?;;?:;158;;410292

13 3aKOHOMEPHOCTU U3MEHYUBOCTH 6 0 1 ﬁ;fi;,?f:ﬁ)g r(j/I;f41C292

14 I'eneTrka yemoBeka 3 0.5 0.5 E;?;ﬁ:iig rclj};f410292

15 Cetexims OpraHm3MOoB 4 0 1 ﬁ;:;ﬁ?f:ﬁ? r(jﬁf4lc292

16 brotexHoNOTHs U CUHTETHYECKasi OMOIOTHS 4 0 0 E;ﬁ?gf:;i? :3;;410292

17 Peseproe Bpems 1 ! 0 E;f:ﬁlﬁig Sﬁmczgz
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 55 13



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KVIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHUe pa3aeioB H TeM nu(poBbIe
Ne n/m P Kontpoabusie | IlpakTnuyeckue (1upp )
MPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoThI padoTbI
pecypcesbl
1 3apoXKAeHUE U PA3BUTHUE IBOTIOIIMOHHBIX 4 0 0 bubnmnoreka [JOK
MpeACTaBICHUN B OMOJIOTUH https://m.edso0.ru/7f41c292
N bubmuorexa [IOK
2 M 14 0 2
HKPOIBOTHONILE 1 €€ PEsy IbTatHt https://m.edsoo.ru/7f41c292
N but6mmoreka [IOK
3 Maxpo3BOTIOIHS U €€ Pe3yIbTaThl 6 0.5 0 httos://m.edsoo.ru/7fA1c292
4 [IpoucxoxneHue U pa3BUTHE KU3HU HA 15 05 15 bu6nuorexa [IOK
3emiie ' ' https://m.edso0.ru/7f41c292
bubmuorexa [IOK
5 [IpoucxoxaeHue yemoBeKka — aHTPOIIOTeHE3 10 0.5 1 httos://m.edsoo.ru/7f41c292
DKOJIOTUsI — HayKa O B3aUMOOTHOIICHUSIX
6 OPraHu3MOB U HAJIOPraHU3MEHHBIX CUCTEM 3 0 0.5 bubmorexa IIOK
p . p . ' https://m.edso00.ru/7f41c292
C OKpYKaloIlel cpenoit
but6mmoreka [IOK
7 Opraau3Msbl U cpesia 0OUTaHMS 9 0 1.5 httos://m.edsoo.ru/7f41c292
. bubnuorexa [IOK
8 DKOJOTHUs BUAOB U TOMYJISIIAN 9 0.5 0.5 httos://m.edsoo.ru/7fA1c292
9 DKOJIOTHS COOOIIECTB. DKOJOTHUCCKHE 12 05 05 butmmoreka [IOK
CHCTEMBI ' ' https://m.edsoo.ru/7f41c292
but6mmoreka [IOK
1 b -
0 nocdepa — rimodabHas IKOCHCTEMA 6 0 0 httos://m.edsoo.ru/7fA1c292
11 YenoBek 1 OKpyXKarolas cpeaa 6 0 0 bubmmorexa [LIOK



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

12

PesepBHOE Bpems

https://m.edsoo.ru/7f41c292

butmmoreka [IOK
https://m.edsoo.ru/7f41c292

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

3.5

7.5



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292




HNOYPOYHOE IIVTAHUPOBAHHUE

10 KVIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
Ne undgposbie
Tema ypoka KonTpoasnsie | IIpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThbI
pecypchbl
1 buosiorus kak KOMIUIEKCHas HAyKa U KaK 1 0 0 bubnuorexa [JOK
9acTh COBPEMEHHOTO 00IIeCTBa https://m.edsoo.ru/7f41c292
but6mmoreka [IOK
2 X i 1 0 0
{BBIC CHCTEMBL I HX CBOHCTBA https://m.edsoo.ru/7f41¢292
butmmoreka [JOK
1
3 YpoBHEBasi OpraHu3aIys KHUBBIX CUCTEM 0 0 httos://m.edsoo.ru/7fA1c292
4 Hcropust OTKPBITUS U U3YYECHUS KIIETKH. 1 0 0 bu6nmuoreka [IOK
Knerounas Teopus https://m.edso0.ru/7f41c292
MeToasl MOJIEKYJIIPHON M KIETOYHON
ouonoruu. [Ipaktnyeckas padora «M3ydyeHne
METOJIOB KJICTOUHOM OMOJIOTHH bu6anorexa LIOK
) 1 0 0.5
(xpomatorpadus, anexrpodopes, https://m.edsoo0.ru/7f41¢c292
nuddepeHmanbHoe eHTpUGYTUpOBaHUE,
[TLIP)»
bubnunorexa LIOK
6 X i 1 0 0
VIMITICCITHIL cOCTap KieTit https://m.edso00.ru/7f41c292
7 MuHepasibHbI€ BEIIECTBA KIETKHU, UX 1 0 0 bubommoreka [JOK
Ouosornyeckas poib https://m.edso0.ru/7f41c292
OpraHnyeckue BemecTBa KJISTKH — OeJIKH. Eubs OK
8 JlaGopaTopnas pabora «OOHapyx eHue 1 0 0.5 nommorexa L

OEJIKOB C IIOMOIIBIO KAYCCTBCHHBIX peaKuHﬁ»

https://m.edsoo.ru/7f41c292



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

9 CoiicTBa, knaccuduxanus 1 QyHKIUU 0 0 bubnmnoreka [JOK
OeNKoB https://m.edso0.ru/7f41c292
10 Opranuyeckue BelecTBa KIeTKH — 0 0 bu6muoreka [IOK
YIJIEBOJBI https://m.edsoo.ru/7f41c292
bubnuoreka [JOK
11 Opra"udeckre BemecTBa KISTKH — JIUITHIbI 0 0 httos://m.edsoo.ru/7f41c292
Hyxnennoseie kucnorsl. JIHK u PHK.
12 JlaGopatopHas pabora «/ccnaenoBanue 0 05 bu6mmorexa [IOK
HYKJIEUHOBBIX KUCJIOT, BBIJICJICHHBIX U3 ' https://m.edsoo.ru/7f41c292
KJIETOK Pa3UYHBIX OPraHU3MOBY
13 Crpoenue u pynkiuu ATO. [pyrue 0 0 bu6mmoteka [IOK
nykieosunTpudocarer (HTD) https://m.edso0.ru/7f41c292
14 CexBennpoBanue [IHK. MeToabl reHOMUKH, 0 0 bubnuotexa [JOK
TPAHCKPUIITOMUKH, TIPOTEOMUKHU https://m.edso0.ru/7f41c292
. bubnuorexa [JOK
15 Metozet cTpyKTypHO# Grosorin 05 0 https://m.edso0.ru/7f41c292
bubaunorexa LIOK
16 T T 0 0
umbl KIeTok. [IpokapuoTHueckas KieTka httos://m.edsoo.ru/7f41c292
CrtpoeHune 3yKapuOoTHYECKOU KIIETKH.
17 [IpakTudeckas padora «/3yueHne CBOWCTB 0 0.5 Bubmroreia LIOK
P . P i ' https://m.edso00.ru/7f41c292
KJIETOYHOW MEMOpPaHbD)
bub6naunorexa LIOK
18 IT i 0 0
OBCPXHOCTHRMM ATIHapat et https://m.edso0.ru/7f41¢c292
OnHoMeMOpaHHbBIE OPTaHOMIBI KIETKH.
19 [MpakTrdaeckas pabota «/3ydueHne TBUKCHHS 0 0.5 bubamorexa [IOK
P P i g ' https://m.edsoo.ru/7f41c292
[IUTOIIIA3MbI B PACTUTEILHBIX KICTKaX)
20 I1osryaBTOHOMHBIE OPTaHOUIBI KIETKHU: 0 05 bu6muoreka [IOK

MUTOXOHJIpHH, TacTu bl JlabopaTtopHas

https://m.edsoo.ru/7f41c292



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

pa60Ta ((HCCJ'ICI[OB&HI/IG IJ1a3MoOJIn3a u
JACIIIa3MOJIM3a B PACTUTCIIBHBIX KIICTKAX)

bubnunorexa LIOK
21 HememOpaHHbIE OpraHOUIbI KIETKU 0 0 httos://m.edsoo.ru/7fA1c292
bubmuoreka [JOK
22 CTpocrne 1 gynKumH Azpa 0 0 https://m.edso0.ru/7f41c292
CpaBHHTEIIbHAS XapPaKTEPUCTHKA KIETOK
23 sykapuort. JlaboparopHas pabota «3yuenue 0.5 0.5 Bubnroreia LIOK
YRapHOT. paTopHai p 7 ' ' https://m.edsoo.ru/7f41c292
CTPOCHUS KJICTOK Pa3JIUNYHBIX OPTaHHU3MOB)
ACCUMMJISIIIAS U TUCCUMILIISIITUSL — JIBE
CTOpOHBI MeTaboM3Ma. Turbel oOMeHa Eub 10K
NOJIMOTEKA
24 BEIIECTB. Ha60;3aT0pHa51 paborta «M3ydeHue 0 0 httos://m.edsoo.ru/7fA1c292
KaTaJIMTHYECKON aKTUBHOCTH (PEPMEHTOB (Ha
pUMEPE aMHUJIa3bl WM KaTaJias3bl)»
DepMEHTATUBHBIN XapaKTep peaKIuii
KJIETOYHOTO MeTabomu3ma. JlabopaTopHas
25 abora «/3ydeHue hepMEHTATUBHOTO 0 0.5 bubamorexa [OK
P I P ' https://m.edsoo.ru/7f41c292
pacIierieH sl IEPOKCUIa BOIOPO/ia B
PaACTUTEIILHBIX U )KUBOTHBIX KJICTKAX)
but6mmoreka [IOK
2 b - -
6 €JIKH-aKTHBATOPHI U OCITKU-HHTHOUTOPHI 0 0 httos://m.edsoo.ru/7fA1c292
bubnaunorexa LIOK
27 A i
BTOTPOQHBII THIT 0OMEHE BewICCTR 0 0 https://m.edsoo.ru/7f41¢c292
but6mmoreka [JOK
28 ) 0 0
OTOCHHTES https://m.edso0.ru/7f41c292
Xemocunres. JlaboparopHas pabota
29 «CpaBHeHHE TIPOIeCCOB (POTOCHHTE3A U 0 0.5 bubmmorexa [IOK
P P ' https://m.edsoo.ru/7f41c292
XEMOCHHTE3a
30 AHa’poOHbIe OpraHu3Mbl. Bujibl OpokeHUsI. 0 0 bubnuorexa [JOK



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

JlabopaTtopHnast pabota «CpaBHEHHE
IIPOIIECCOB OPOIKEHUS U JIBIXaHUS

https://m.edsoo.ru/7f41c292

AdpOoOHBIE OPraHU3MBI. JTaIlbI

but6mmoreka [IOK

31 0 0
HHEPreTHYECKOro oOMeHa https://m.edsoo.ru/7f41c292
DHeprus MeMOpPaHHOTO IPaIueHTa MPOTOHOB. o 1IOK
noInoTeKa
2 ATD: i ATD- :
3 Cuirres paboTa MpoTOHHOI 05 0 https://m.edso0.ru/7f41c292
CUHTA3BbI
bubmunorexa LIOK
33 Peakuiiit MaTpioro crresa 0 0 https://m.edso0.ru/7f41c292
. but6mmoreka [IOK
34 Tpanckpurus — MaTpudHblid cuaTe3 PHK 0 0 httos://m.edsoo.ru/7fA1c292
N bubmnoreka [JOK
3 Tpatcasts i e€ STt 0 0 https://m.edso00.ru/7f41c292
36 KonupoBanue amuHokucaoT. Posb pubocom 0 0 bu6nuoreka [IOK
B OMocuHTe3e Oenka https://m.edsoo0.ru/7f41¢c292
37 Opranu3zainusi reHoMa y IPOKapHoT U 0 0 bu6mmoteka [IOK
3YKapuoT https://m.edsoo.ru/7f41c292
MoutekyisspHbIE MEXaHU3MBI SKCIIPECCUU bu6muoreka [IOK
38 0.5 0
TE€HOB Y DYKapuoT https://m.edso00.ru/7f41c292
Bupycbl — HeksieTouHbIe (POPMBI KU3HU U
39 obnuratHele nmapa3uThl. [IpakTuyeckas 0 0.5 bubamorexa [OK
P P ' https://m.edsoo.ru/7f41c292
pabota «Co3nanue MO BUPYCa»
BupycHrble 3a601eBaHUS YeTIOBEKa, bu6mmoreka [JOK
40 . 0 0
KABOTHBIX, PACTCHUI https://m.edso00.ru/7f41c292
bubmmoreka [JOK
41 H
AHOTEXHOJIOTUH B OMOJIOTHH U MEIHUIIMHE 0 0 httos://m.edsoo.ru/7fA1c292
42 JKu3HEeHHBIN UK KIETKH 0 0 bubmmorexa [JOK

https://m.edsoo.ru/7f41c292
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but6mmoreka [IOK

43 Marprmbiit curres JIHK 0 0 https://m.edso0.ru/7f41c292
bubnunorexa LIOK
44 XPOMOCOMSI. 0 0 https://m.edsoo.ru/7f41c292
bubnunorexa LIOK
45 Jlenenne WIETKi — MHTO3 0 0 https://m.edso0.ru/7f41c292
Tunel kneTok. Kapuokuses 1 IUTOKUHES.
46 Jlaboparopuas pabota «Habmonenne murosa 0 05 bu6mmoreka [IOK
B KJIETKaX KOHYMKA KOPEIIKa JyKa (Ha ' https://m.edsoo.ru/7f41c292
TOTOBBIX MHKpPOIpEnapaTax)»
but6mmoreka [IOK
47 Peryssmus >KM3HEHHOTO ITUKJIa KIIETOK 0.5 0 httos://m.edsoo.ru/7fA1c292
butmmoreka [JOK
48 OpraHusM iak eauHoe uesoe 0 0 https://m.edsoo0.ru/7f41¢c292
Tkanu pacrenuii. JlabopatopHas pabota bu6nmuoreka [IOK
49 . - 0 0.5
«M3yyeHue TKaHeW pacTeHUI» https://m.edso0.ru/7f41c292
TxaH! )KUBOTHBIX M YEJIOBEKA. Bu6 110K
. NOJIMOTEeKA
50 Jlaboparopnas pabota «/3ydenue TkaHeh 0 0.5 httos://m.edsoo.ru/7fA1c292
YKHUBOTHBIX)
Opransl. Cuctemsl opranoB. JlabopaTopHas
51 abota «/3y4yeHne opraHoB IBETKOBOTO 0 0.5 bubamorexa [IOK
P ya p t ' https://m.edso0.ru/7f41¢c292
pacTeHHsD
bub6naunorexa LIOK
52 0 0
Oniopa Te1a Oprau3Mos https://m.edsoo0.ru/7f41c292
but6mmoreka [IOK
53 JBIKetHe OpranusMoB 0 0 https://m.edsoo0.ru/7f41c292
54 ITuTanue opraHu3MoB 0 0 bubmmorexa LIOK

https://m.edsoo.ru/7f41c292
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55 [TuTanue Mo3BOHOYHBIX KHUBOTHBIX. 0 0 bubmmoreka [IOK
[TumeBapuTenbHas cucTema 4eJloBeKa https://m.edsoo.ru/7f41c292
bubnunorexa LIOK
56 JAbIxatHe OpratH3mon 0 0 https://m.edsoo.ru/7f41¢c292
57 JIpIXaHue MO3BOHOYHBIX KMBOTHBIX U 0 0 but6mmoreka [IOK
YeIIoBEeKa https://m.edsoo.ru/7f41¢c292
bu6anoreka LIOK
58 TpaHcnopT BEIECTB y OPraHU3MOB 0 0 https://m.edso0.ru/7f41c292
59 KpoBeHOCHas cuctema o3BOHOYHBIX 0 0 bu6muoreka [{IOK
JKUBOTHBIX U YEIIOBEKA https://m.edsoo.ru/7f41¢c292
bu6anoreka LIOK
60 Betzesiene y oprasHsMos 0 0 https://m.edsoo.ru/7f41¢c292
bub6nunorexa LIOK
61 3aluTa y OpranusMos 0 0 https://m.edsoo.ru/7f41¢c292
but6mmoreka [IOK
62 HMmyHHas CHCTEMa Yel0Beka 0 0 https://m.edsoo.ru/7f41c292
bu6anoreka LIOK
63 Pa3znpaxuMoCTh 1 perysius y OpraHu3MOB 0 0 httos://m.edsoo.ru/7fA1c292
I'yMopaiibHast peryisnus U S9HIOKpUHHAs bu6muoreka [HIOK
64 0.5 0
CHCTEMa KHUBOTHBIX U YEJTOBEKA https://m.edsoo.ru/7f41¢c292
bubanoreka LIOK
65 ®opMbI pa3MHOKEHHUSI OPTraHU3MOB 0 0 httos://m.edsoo.ru/7fA1c292
bubnunorexa LIOK
I1 0 0
66 OMIOBOE PASMHONCHHE https://m.edsoo.ru/7f41¢c292
but6mmoreka [IOK
67 Meti 0 0
eHos https://m.edsoo.ru/7f41c292
68 ["amerorenes. OOpa3oBaHHE U PA3BUTHE 0 05 bu6mmoreka [IOK

MOJIOBBIX KJIeTOK. JlabopaTopHas paboTa

https://m.edsoo.ru/7f41c292
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«M3yuenue cTpoeHHs MOJIOBBIX KJIETOK Ha
TFOTOBBIX MUKpOIIpenapaTax»

NunuBunyansHOE pa3BUTHE OPraHU3MOB —

but6mmoreka [IOK

69 0 0
OHTOI'CHE3 https://m.edsoo0.ru/7f41c292
3akjaJKka OpraHoB U TKaHEU U3 bubmmoreka [JOK

70 0 0
3apOJIBIIIEBBIX JIMCTKOB https://m.edsoo.ru/7f41c292
Poct u pa3Butue xxuBOTHBIX. JlJabopaTopHas

71 pabota «BbIsiBIE€HUE TPU3HAKOB CXO/CTBA 0 0.5
3apo/ibIIIel TO3BOHOYHBIX KUBOTHBIX)»

Pa3zmHoOxeHuME U pa3BUTHE PACTCHUM. BuG 10K
HOJIMOTEKA

72 : .

JlaGoparopras pabota <<CTp0€HIiI€ OpTraHoB 0.5 0.5 httos://m.edsoo.ru/7fA1c292
Pa3MHOXKEHHUS BBICIIUX PACTCHUI

73 HcTopusi cTaHOBJICHHS U Pa3BUTHUSI TEHETUKH 0 0
KaK HayKd
OCHOBHBIE TIOHATHS U CUMBOJIBI TCHETHKH. Bu6 10K

NOJIMOTEeKA
74 J1a6 0 0 0.5
aboparopHas padota «JIpo3oduna VKaK https://m.edsoo.ru/7f41¢c292
00BEKT TeHETUYECKUX UCCIICTOBAHUI
3aKOHOMEPHOCTHU HACIIEAOBAHUS TPU3HAKOB.
MonHorubpuaHOe CKpenuBaHue.
75 IT aKTI/IIIel:::KHaSI a6olT)a "Nzyuenue 0 0.5 bubamorexa [HOK
P P I ' https://m.edsoo.ru/7f41c292
PE3yIbTaTOB MOHOTUOPUTHOTO CKPEITUBAHUS
y po3oduier"

76 [{uTonoruvyeckre OCHOBBI MOHOTHOPHUIHOTO 0 0 bubnunorexa LIOK
CKpEIIMBaHUS https://m.edsoo.ru/7f41c292
Ananusupyrouiee ckpemuBanue. Hernomnnoe bu6mumorexa [IOK

77 0 0
JIOMUHUPOBaHUE https://m.edsoo0.ru/7f41c292

78 Jurubpunnoe ckpeuBanue. [Ipaktuueckas 0 05 bubnmnoreka [JOK

paborta «/3yueHue pe3yapTaToB

https://m.edsoo.ru/7f41c292
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JUTHOPHUIHOTO CKPEIMBaHUs Y APO30(DUIIBI»

[{uTonornueckre OCHOBBI TUTHOPUTHOTO bu6mmoteka [IOK

79 0 0
CKpELIMBaHUS https://m.edsoo.ru/7f41c292

bub6munorexa LIOK

80 0 0
CuenieHHOE Hacjae10BaHUE NPU3HAKOB httos://m.edsoo.ru/7f41c292

but6mmoreka [IOK
1 X

8 POMOCOMHAs TEOPHsI HACICICTBEHHOCTH 0 0 httos://m.edsoo.ru/7fA1c292

bubnaunorexa LIOK

82 r 0 0

cHeTiia noa https://m.edso0.ru/7f41c292
but6mmoreka [IOK

83 r 0 0

CHOTHIT Rai AETOCTHAA CHETeMa https://m.edso0.ru/7f41¢292
['eHeTHuecKknii KOHTPOJIb Pa3BUTHS bu6mmoreka [HOK

84 N 0.5 0
pacTeHuM, KUBOTHBIX U YEIIOBEKA https://m.edsoo.ru/7f41c292

85 N3MeHunBOCTH pU3HAKOB. Bubl 0 0 bu6nmuoreka [IOK
W3MEHYNBOCTH https://m.edsoo.ru/7f41¢c292

bu6anoreka LIOK
M

86 ou(pUKAIIMOHHAS] U3MEHYHBOCTb 0 0 httos://m.edsoo.ru/7fA1c292
BapuaryonHslii psa u BapuarioHHas
kpuBas. JlaboparopHas pabora
«HccnenoBanne 3akOHOMEPHOCTEN bubmmoreka [JOK

87 . 0 0.5
MOAN(PUKAITMOHHON U3MEHYHBOCTH. https://m.edsoo.ru/7f41c292
[locTpoenune BapuallMOHHOTO psijia U
BAapUALIMOHHOM KPUBOW»

88 ['eHoTHIIMYECKAsT H3MEHUYHUBOCTb. 0 0 bubommoreka [JOK
Komb6unatuBHast U3MEHUYUBOCTh https://m.edso0.ru/7f41c292
MyTaunoHHas U3MEHUHUBOCTH. [IpakTrueckas BuG OK

89 pabota «MyTanuu y 1po30Quisl (Ha 0 0.5 nommorexa L

TOTOBBIX MHKpPOIpEnapaTax)»

https://m.edsoo.ru/7f41c292
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90 3aKOHOMEPHOCTH MYTAl[MOHHOTO IPOLECCA. 0 0 bubnmnoreka [JOK
ONUTeHEeTHKA U STIUTC€HOMUKA https://m.edsoo.ru/7f41¢c292
['eneruka yenoseka. [Ipaktuyeckas pabora bu6muoreka [IOK

91 . 0 0.5
«CocTaBieHue U aHaJIu3 POAOCIOBHON https://m.edsoo0.ru/7f41c292

bubnuoreka [JOK

92 M i 0 0

CTOAR MEAHIHHCKOH TEHETHIHN https://m.edsoo0.ru/7f41c292
3HaueHne MEIUIIMHCKON TeHETUKH B
93 MPEIOTBPAILCHUH U JICUSHUH TEeHETUICCKIX 0.5 0 bubmmorexa [IOK
PEAOTED mv ' https://m.edso00.ru/7f41c292
3a00JIeBaHUI YeTTOBEKa
OCHOBHBIE TIOHATHUS CEIEKIUH.

94 JlabopaTtophast pabota «M3ydeHue copToB 0 05 bu6mmoteka [IOK
KYJbTYPHBIX PACTEHUI U MOPOJ TOMAIITHUX ' https://m.edso0.ru/7f41c292
YKUBOTHBIX)

MeTob1 CeIeKIIMOHHOM paboThI.
95 JlaGoparopras padota «/3ydeHne METOI0B 0 0.5 bubamorexa [IOK
paropHaip . i A ' https://m.edsoo.ru/7f41c292
CEJICKITUU PACTCHUIN
OCTHKEHHUSI CENIEKIIMU PACTeHUN U
96 iI/IBOTHHX IT aKTI/II;IIeCKI:l}I aboTta 0 0 bubmmorexa LIOK
P . p https://m.edso00.ru/7f41c292
«[IpuBuBKa pacTeHHi»

97 CoxpaHeHne, u3y4eHne 1 UCIOJIb30BaHUE 0 0 bu6mmoreka [IOK
TEHETUYECKUX PECYPCOB https://m.edso0.ru/7f41c292
buotexHonorus kak Hayka v oTpacib

98 npou3BocTBa. [IpakTudeckas pabora 0 0.5 bubmmorexa LOK

P AcTea. =P P ' https://m.edso0.ru/7f41c292
«M3ydeHne 00bEKTOB OMOTEXHOIOT U

99 OCHOBHbIE HAIIPABJICHUS] CHHTETHYECKOM 0 0 bu6mmoreka [HOK
ononorun https://m.edsoo0.ru/7f41¢c292

bu6 OK

100 XpOMOCOMHAsI ¥ TCHHASI HHKCHEPUS 0 0 uosmoreka I

https://m.edsoo.ru/7f41c292
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but6mmoreka [IOK

101 M
SRHUHHCKHE GHOTEXHONOTHA 1 0 0 https://m.edso0.ru/7f41c292
102 PezepaHslii ypok. [ToBTOpeHue, 0606meHme, 1 1 0 bu6nuorexa [IOK
CHUCTEeMaTHU3alusl 3HAHUI https://m.edso0.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5.5 13
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11 KVIACC

KoauuecTBo yacoB JIeKTPOHHBIE
Ne nu(ppoBbIe
Tema ypoka Konrpoabusie | IIpakruyeckue
n/n Bceero o0pa3oBaTesibHbIE
padoTbI padoThI
pecypchbl
bu6mmorexa [IOK

1 DosnrormonHas Teopust Y. JlapBuHa 1 0 0 htts://m.edsoo.ru/7f41c292

5 JIBrOKyIpe CHIIbI BOJIIOLMH BUIOB 110 Y. 1 0 0 bub6nmorexa [IOK
JapBuny https://m.edso0.ru/7f41c292

3 Boprba 3a cymecTBoBaHNEe, €CTECTBEHHBIN U 1 0 0 bubnmoreka [IOK
HCKYCCTBEHHBIN 0TOOP https://m.edsoo.ru/7f41c292

4 @opMHUpPOBAaHUE CUHTETUYECKON TEOPUHU 1 0 0 bubnmorexa [IOK
9BOJIIOLIMH https://m.edso0.ru/7f41¢c292
OTanbl H3BOJIFOLMOHHOTO MPOLECcca: bubnmoreka [JOK

) 1 0 0
MHKPOIBOITIOLNS U MAKPOIBOIIOLIHS https://m.edsoo.ru/7f41c292

6 [onynsanuust — 3j1eMeHTapHas €IMHUALA 1 0 0 bubnumorexa LIOK
9BOJIIOLIMH https://m.edsoo0.ru/7f41¢c292
3aKOH reHeTH4YecKoro paBHosecus Jx.

7 Xapmau, B. BaiinGepra. JlabopaTopHas 1 0 05 bubnunoreka [IOK
pabora «BbIsiBI€HNE U3MEHUNBOCTH Y ' https://m.edso0.ru/7f41c292
ocobell 0THOTO BUIa»

bu6nuoreka [IOK
1 0 0

8 DneMeHTapHble (PaKTOPbI 3BOTIOLUN httos:/m.edsoo.ru/7fA1c292
DddexT ocHoBarens. IPPexT OyTHUIOUHOTO bubnmnoreka [JOK

9 1 0 0
TOpJIBIIIKA https://m.edso0.ru/7f41c292

10 Murpanuu. M3omauuy nomysnui: 1 0 0 bubnnoreka [IOK

reorpaduueckas, OMoIorudecKas

https://m.edsoo.ru/7f41c292
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11 EcTtecTBeHHBIN 0TOOpP — HampaBISIOLIUI 0 bubnmoreka [JOK

(hakTop IBOIIOLMH https://m.edsoo.ru/7f41c292
. bubnmoreka [JOK

12 Tonogoii ot6op 0 https://m.edsoo.ru/7f41c292
[Tprcnoco0IeHHOCTh OPTaHU3MOB KaK

13 pe3yabTaT MUKposBotonuu. JlabopaTtopHas 05 bubnmoreka [JOK
pabota «M3yuenue apomopdo30B 1 https://m.edsoo.ru/7f41c292
HWJIM0AIaNTAMN Y pACTEHUN U dKUBOTHBIX)»

[Tpumeps! mpucocoOIeHUI Y OpraHu3MOB:
Mopdonoruueckue, GU3NOIOrHUECKHE,

14 OMOXUMHUYECKHUE, TTOBEICHUYCCKHE. 05 bubmuorexa [IOK
JlaboparopHas pabota «IIpucnocobieHus https://m.edsoo.ru/7f41¢c292
OpPraHU3MOB M UX OTHOCHUTEIbHAS
11e71eco00pa3HOCThY
Bun, ero kpurepuu u CTpyKTypa.

15 Ha60paT0leIas{ ga60Ta <<Ié};)I;B}$€HI/I€ BUJIOB 0.5 bubamorexa [IOK

https://m.edsoo0.ru/7f41c292
0 MOP(OTOTUIECKOMY KPUTEPHIO)
bubmuorexa [IOK

16 CTpyKtypa Bija 0 https://m.edsoo.ru/7f41c292

17 Bunoobpa3oBanue kak pe3yabTaT 0 bubnunoreka [IOK
MHKPOIBOIOLIMHI https://m.edsoo0.ru/7f41c292

18 CBs13b MUKPO3BOJIIOLMH U SMTUEMUOIOTUU 0 bubmmorexa HOK

https://m.edsoo.ru/7f41c292

19 MakposBontonus. [laneonronornueckue 0 bubnmoreka [JOK
METO/Ibl U3YUYEHHS IBOTIOLIMHI https://m.edsoo0.ru/7f41c292

20 buoreorpaduueckre METOIbI N3yIESHUS 0 bu6nmorexa [IOK
9BOJIFOLUU https://m.edso0.ru/7f41c292

21 DOMOPHOIOTHYECKHE U CPABHUTEIBHO- 0 bubnunoreka [IOK
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Mopororuueckre MeTo 1bl U3y4eHUs
ABOJTIOIIAN

https://m.edsoo.ru/7f41c292

MonekynsspHO-T€EHETUYECKHUE,

bubmuorexa [IOK

22 OMOXUMHYECKUE U MATEMATUYECKAE METObI 0 0 httos:/m.edsoo.ru/7fA1c292

W3YYEHHUS SBOIOINH
bu6mmorexa [IOK

23 OO01mue 3aKOHOMEPHOCTH IBOJTFOIIHH 0 0 httos://m.e dsoi.lru (78416202

24 AnanrtuBHas panuanus. HepaBHOMepHOCTH 05 0 bubmuotexa [IOK
TEMIIOB 3BOJIIOIIAA https://m.edsoo.ru/7f41¢c292

25 Hay4nble rUTIOTE3bI IPOUCXOKICHUS KU3HH 0 0 bubnmoreka [IOK
Ha 3emiie https://m.edsoo0.ru/7f41c292

26 JloHay4HbI€ NIPECTABICHUS O 3apOKICHUN 0 0 bub6nmorexa [IOK
JKM3HU https://m.edsoo.ru/7f41¢c292

97 OCHOBHBIE 3Talbl HEOPraHUYECKON 0 0 bubnmoreka [JOK
SBOJTIOIHNHT https://m.edsoo0.ru/7f41c292

28 ['umoTe3sl 3apoKACHUS KUZHU 0 0 Et?sz;;T:;iggﬁ £41c292
HcTopus 3eMian 1 MeTOIbI €€ U3YUEeHHUS.

29 JlaboparopHas pabota «/3yuenue u 0 05 bubnmoreka [IOK
ONMCAaHNE UCKOMAEMBIX OCTATKOB JIPEBHUX https://m.edsoo.ru/7f41c292
OpPTaHU3MOB»

30 HavanpHbIe 3Tanbl OpraHuYeCcKO SBOTIONHUH 0 0 Et?iH;;T:;ZSSﬁ £416292

31| uomouus syapuor 0 0 el 01020
OCHOBHBIE 3TaIlbl BOIOIIUH PACTUTEIHLHOTO Bu6morexa [IOK

32 mupa. [Ipaktrueckas padora «3yuenue 0 0.5

0COOCHHOCTEH CTPOCHHUS PACTEHUI pa3HBIX

https://m.edsoo.ru/7f41c292
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OTACIOB»

OCHOBHBIE 3TAITBI 9BOJIFOIINHU KHBOTHOI'O

bubmuorexa [IOK

33 0 0
MHpaA https://m.edso0.ru/7f41c292
DBoIOIUS )KUBOTHBIX. [IpakTudeckas
34 abota «l3y4yeHne 0cOOEHHOCTEH CTPOSHUS 0 0.5 bubmorexa LIOK
P & P ' https://m.edso0.ru/7f41c292
MTO3BOHOYHBIX JKHBOTHBIX)
35 Pa3zButue xu3nu Ha 3emie 1o 3pam u 0 0 bu6nnoreka [IOK
repuoIam https://m.edso0.ru/7f41c292
MaccoBble BEIMUPAHHS — HKOJIOTHYECKHE bubnmoreka [JOK
36 0 0
KPHU3HUCHI TPOLIIOTO https://m.edsoo0.ru/7f41c292
37 CoBpeMeHHBIN YKOTOTHYECKUI KPU3HUC, €TO 0 0 bubnnoreka [IOK
0COOEHHOCTH https://m.edsoo.ru/7f41¢c292
bu6nmoreka [IOK
38 0 0
CoBpeMeHHast cucTeMa OPraHuYeCcKOro Mupa httos://m.edsoo.ru/7f41c292
39 OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI 05 0 bubnunoreka [JOK
OpraHU3MOB ' https://m.edsoo.ru/7f41c292
bubmuorexa [IOK
40 An — 0 0
TPOTONOTIBL = HAYKA O HOHOBOKE https://m.edsoo.ru/7f41c292
41 Pa3Butune npeacTaBiaeHui 0 MPOUCXOKIACHUN 0 0 bubnunoreka [IOK
YeJI0BeKa https://m.edsoo.ru/7f41c292
Mecto denoBeka B CUCTEME OPraHUYECKOTO
mupa. JlaboparopHas padota «3yuenue bubnmoreka [JOK
42 . 0 0.5
O0COOCHHOCTEH CTPOEHUS CKeJIeTa YeIOBeKa, https://m.edsoo0.ru/7f41c292
CBSI3AHHBIX C TIPSIMOXOXKICHUEM)»
bubmuorexa [IOK
4 0 0
3 JlBInkyIie CHITbE aHTpOMOreHesa https://m.edsoo.ru/7f41c292
44 CooTHolIeHne OUOJIOTHYECKUX 1 0 0 bubmuorexa [IOK

COLIMAJIbHBIX (PAKTOPOB B AaHTPOIIOTE€HE3E

https://m.edsoo.ru/7f41c292
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bu6nmmoreka [IOK

45 OCHOBHBIC CTa/IMM AaHTPOIIOTEHE3a 0 0 httos://m.edsoo.ru/7f41c292
bubmuorexa [IOK
46 [TancoreHeTHKa U MaJeOreHOMHUKA 0 0 httos://m.edsoo.ru/7f41c292
bu6nuoreka LIOK
47 DBOJIIOLIHUS] COBPEMEHHOTO YEJIOBEKA 0 0 httos:/m.edsoo.ru/7fA1c292
Uenoseueckue pacel. [IpakTudeckas padora
48 «M3ydeHne SKOJOTHUSCKUX alarTalui 0 0.5 bubmorexa LIOK
v ’ https://m.edso0.ru/7f41¢c292
YCIIOBEKAY
MexaucuuninHapHble METOAbI bubmuorexa [IOK
49 0.5 0
AHTPOTOJIOTUH https://m.edsoo0.ru/7f41c292
bu6mmoreka [IOK
50 3apokIeHNE U PA3BUTHE YKOJIOTUN 0 0 httos://m.edsoo.ru/7f41c292
Metonst skonorun. JlaboparopHas pabota
51 «3yueHne METOIOB YKOJIOTHUESCKHUX 0 05 bubmorera [OK
i _ a ' https://m.edso0.ru/7f41c292
HCCIICIOBAHHUIN
52 3HaueHHEe YKOJIOTUUCCKUX 3HAHUHN TS 0 0 bubnuorexa [IOK
YyesioBeKa https://m.edsoo.ru/7f41¢c292
bu6nmorexa [IOK
53 C) 0 0
KOJOTHYECKHE (akTOpE! https://m.edso0.ru/7f41¢c292
Abuoruueckue Gaxtopsl. CBET Kak
54 skosorunueckuii hakrop. JlaboparopHas 0 05 bubnnoreka [IOK
paboTta «BblsiBIEeHHE IPUCTIOCOOIEHUI ' https://m.edso0.ru/7f41c292
OpPraHU3MOB K BIUSHUIO CBETa»
Abuotnueckue dakTopsl. Temneparypa Kak
55 skosiormueckuii pakrop. JlaboparopHas 0 05 bubnnoreka [IOK

paboTta «BpIsBIeHHE IPUCTIOCOOICHUI
OPTraHU3MOB K BIUSHHUIO TEMIIEPATYPhI»

https://m.edsoo.ru/7f41c292
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Alunornueckue pakTopbl. BraxHoCTh Kak
skonoruueckuii pakrop. Jlaboparopuas

bubmuorexa [IOK

56 0 0.5
paboTra «AHATOMHUYECKHUE OCOOCHHOCTH https://m.edsoo0.ru/7f41c292
pacTeHHid U3 pa3HBIX MECT OOUTAHUS
bubmuorexa [IOK
> Cpestet 0buTaHHs OPranH3MOB 0 0 https://m.edso0.ru/7f41c292
bu6mmoreka [IOK
58 bronoriieckie puTMI 0 0 https://m.edso00.ru/7f41c292
bubmuorexa [IOK
59 Kuznennsie popMbl OpraHu3MOB 0 0 htts://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
60 bromieciue paxrope! 0 0 https://m.edsoo.ru/7f41¢c292
3HaueHre OMOTHYECKHUX B3aUMOIECHCTBUM
61 IS CYIIIECTBOBAHHUS OPraHU3MOB B CpE/JIc 0 0 bubmorera [IOK
AT eyt P pea https://m.edso00.ru/7f41¢292
oOuTaHUs
bu6mmoreka [IOK
2
6 DKOJOTHYECKHE XapaKTePUCTUKHU MOMYISALNUN 0 0 httos://m.edsoo.ru/7f41c292
OCHOBHBIE TIOKA3aTENIN OIS
63 YHCIICHHOCTb, IIJIOTHOCTh, BO3PACTHAS U 0 0 bubmorera [IOK
’ » BOSP https://m.edso0.ru/7f41¢292
MOJIOBAst CTPYKTypa
OCHOBHBIE TTOKa3aTEIIN OIS
64 0’KJIa€MOCTb, IIPHUPOCT, TEMII pOCTa 0.5 0 bubmorera [IOK
P > HPHPOCT, P ’ ' https://m.edso0.ru/7f41c292
CMEPTHOCTH, MUTPALIUN
bu6nuoreka [IOK
65 C) 0 0
KOTOTHACCKA CTPYXTYPa NOMyIMH https://m.edso00.ru/7f41c292
, bubmuotexa [IOK
66 JlnHaMuKa TOMYJSIIAN U €€ PeryIsiius 0 0 httos://m.edsoo.ru/7f41c292
67 KpuBble pocta 4MCI€HHOCTH NOMYJISALINN. 0 0 bubnnoreka [IOK

KpI/IBHe BBIDKMBAHHA

https://m.edsoo.ru/7f41c292
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Dkonoruveckas Huia Buaa. JlaboparopHas

. bubmuorexa [IOK
IT .
68 paborta «IIpucrmocobaeHus cCeMsIH pacTeHUN 0 0.5 httos://m.edsoo.ru/7f41c292
K PacCeICHUIO»
. bubmuorexa [IOK
69 Bun xax cucrema nomyiui 0 0 https://m.edsoo.ru/7f41c292
70 3aKOHOMEPHOCTH MOBEICHUS U MUTpaluil 0 0 bubnmoreka [JOK
KUBOTHBIX https://m.edsoo.ru/7f41c292
bubmuorexa [IOK
71 Coo011ecTBO OpraHM3MOB — OHUOIICHO3 0 0 httos://m.edsoo.ru/7f41c292
bu6nmoreka [IOK
72 DKocHUCTEMa KaK OTKpBITasi CHCTEMa 0 0 httos://m.edsoo.ru/7f41c292
73 KpyroBopor BemecTB 1 MOTOK YHEPTHUH B 0 0 bu6numorexa [IOK
JKOCHUCTEME https://m.edso0.ru/7f41c292
bubmuorexa [IOK
74 OcCHOBHbIE OKA3aTENN SKOCUCTEMBI 0 0 httos://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
= IKONOTMHECCKHC MHPAMHIbI 0 0 https://m.edsoo.ru/7f41c292
bubmuorexa [IOK
76 N3meHeHus: coo0IIecTB — CYKIIECCHH 0 0 httos://m.edsoo.ru/7f41c292
[TpupoHBIE S5KOCHUCTEMBI. DKOCUCTEMBI 03€P bubnmoreka [IOK
77 . 0 0
U peK. DKOCHCTEMbI MOPEM U OKEaHOB https://m.edsoo0.ru/7f41c292
78 IIpupoHbIE 3KOCUCTEMBI. DKOCUCTEMBI 0 0 bub6numorexa [IOK
TYHJ], J€COB, CTEIEH, IIyCThIHb https://m.edso0.ru/7f41¢c292
bu6nmoreka [IOK
79 AHTPOMOTeHHBIE SKOCUCTEMBI 0 0 httos://m.edsoo.ru/7f41c292
80 Ypboskocucremsl. [IpakTuueckas pabora 0 05 bubnnoreka [IOK
«M3ydenue u onucanue ypooIKOCUCTEMBD) ' https://m.edsoo.ru/7f41c292
81 3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX 0.5 0 bubnunoreka [IOK
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B3aMMOJICHCTBUI OPraHU3MOB B
3KOCHUCTEMAX

https://m.edsoo.ru/7f41c292

MexaHu3Mbl BO3IEUCTBUS 3arpsI3HEHUN
pa3HbIX TUIIOB Ha CYOOPraHU3MEHHOM,

bu6mmoreka [IOK

82
OpPraHU3MEHHOM, MOMYJSALUOHHOM U https://m.edsoo.ru/7f41c292
9KOCUCTEMHOM YPOBHSIX
83 buocdepa — obuiernmanerapHas 060I09YKa bu6mumorexa [IOK
3emn https://m.edso0.ru/7f41c292
bu6nuoreka [IOK
84 VYuenue B. . Bepnaackoro o 6uocdepe https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
85 3aKOHOMEPHOCTHU CYIIECTBOBaHUS OMOCHEpPHI https://m.edsoo.ru/7f41c292
86 KpyroBoports! BemiecTs u bubnnoreka [IOK
OHOreOXMMHUYECKUE [IUKIIBI https://m.edsoo.ru/7f41c292
87 3oHanbHOCTH OMochepsl. OCHOBHBIE OMOMBI bubnmnoreka [IOK
Cylu https://m.edsoo0.ru/7f41c292
bubmuorexa [IOK
88 i
YeroitansocTs duocheps! https://m.edsoo.ru/7f41c292
89 DKOJIOTHYECKHE KPU3UCHI U UX TIPUIUHBI bubamorera LOK
P P https://m.edso0.ru/7f41c292
bubmuorexa [IOK
B .
90 037IeiicTBHE YeioBeKa Ha Onochepy httos://m.edsoo.ru/7f41c292
91 AHTpPONIOreHHOE BO3/IEHCTBUE HA bubnnoreka [IOK
paCTUTENBHBIN U )KUBOTHBIA MUP https://m.edso0.ru/7f41c292
bu6mmoreka [IOK
2
° Oxpana npupoze! https://m.edsoo.ru/7f41c292
93 OcCHOBHbIE NPUHIIMUIIBI YCTOWUHUBOTO bubmuotexa [IOK

Pa3BUTHA YCJI0BCUCCTBA U IIPUPOAbI

https://m.edsoo.ru/7f41c292
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PaL[I/IOHaJ'IBHOC IMPUPOIOII0JIIE30BAHUE 1

bu6mmorexa [IOK
4 1
9 COXpPaHECHHE OMOJIOTUIECKOr0 Pa3HO00pasus 0 0 httos://m.edsoo.ru/7f41c292
3emin
O606m1enne mo TeMe «MUKPOIBOTIOIUS U €€ bubmuotexa [IOK
95 1 0 0
pe3ynbTaTh» https://m.edso0.ru/7f41c292
96 O600menue mo Teme «MaKpOodIBOIOIHUS U €€ 1 0 0 bu6nuoreka LIOK
pe3yabTaThD) https://m.edso0.ru/7f41c292
O606menue o Teme «IIpoucxoxaeHue u bubnmorexa [JOK
97 1 0 0
pa3BUTHE XKU3HU HA 3eMIIE» https://m.edso0.ru/7f41c292
O6061menue no treme «I[Ipoucxoxnenue bubnmoreka [JOK
98 1 0 0
YEeJI0BEKa — aHTPOIIOTCHES) https://m.edsoo.ru/7f41c292
Oo6o0061eHne o Teme «IKOJIOT sl — HayKa O bubmmorexa [IOK
99 1 0 0
B3aMMOOTHOIIIEHUSX OPTaHU3MOB) https://m.edso0.ru/7f41c292
100 O06006menue 1o Teme «OpraHu3Mbl U cpeia 1 0 0 bubnmoreka [IOK
OOUTaHUS https://m.edsoo.ru/7f41c292
O600611eHne o TeMe «IKOJIOTHS BUOB U bubnmorexa [JOK
101 . 1 0 0
MONYJISLIAI https://m.edsoo0.ru/7f41c292
102 O606mmenue o treme «buocdepa — 1 1 0 bubnmoreka [IOK
ro0aabHast YKOCUCTEMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3.5 7.5
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HNPOBEPAEMBIE HA EI'D 110 BUOJIOI'MU TPEBOBAHUSA K
PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHON
HNPOI'PAMMBLI CPEJHEI'O OBHIET'O OBPA3OBAHUA

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOGOBAHMSA K NMPEJIMETHBIM Pe3yJIbTATaM OCBOCHMUSI
OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl CpeIHEro o01ero
o0pa3zoBanmusi

ChopmupoBaHHOCTH 3HAHUN O MECTE M POJH OHMOJIOTUU B CHCTEME
€CTECTBEHHBIX HayK, B dbopMupoBaHUH COBPEMEHHOI
€CTEeCTBEHHOHAYYHOW KapTUHBI MUPA, B IO3HAHUU 3aKOHOB MPUPOIBI U
pELIEHUN KU3HEHHO BAKHBIX COLUAIBbHO-3TUYECKUX, SKOHOMUYECKHUX,
AKOJIOTHUYECKHUX TIPOOJIEM YEeIOBEYECTBA, & TAKKE B PEIICHUH BOIPOCOB
palMoHaIbHOTO IPUPOAOIOIL30BAHNUS, B (POPMUPOBAHMH LIEHHOCTHOTO
OTHOUIEHUS K MPHUPOJE, OOIIECTBY, YETOBEKY; O BKIJIaJI€ POCCUUCKUX U

3apyOeKHBIX YIEHBIX — OMOJIOTOB B Pa3BUTUE OUOJIOTHH

Bnagenune cuctemolf 3HaHUM 00 OCHOBHBIX METOJaX HAy4YHOI'O
MO3HAHUS, UCTOJB3YEMBIX B OHMOJOTMYECKHX HCCIICAOBAHUIX KHBBIX
O0OBEKTOB M D3KOcHCTeM (ONUCAaHUE, W3MEpPEHUE, MPOBEACHHE
HaOIOJIeHNH); CMOCcOO0aMH BBISBICHUS W OIICHKA aHTPOIOTEHHBIX
W3MEHEHUH B PUPOJIE.

YMeHHe BBIIBUTATh THIOTE3BI, MPOBEPATH UX SKCIIEPUMEHTATLHBIMHU
cpeactBaMu, (GopMyIMpys L€ldb HCCIIEIOBaHUs, aHAIU3UPOBATH
MIOJTy4YEeHHBIE PE3Y/IbTAThl U J1EJ1aTh BHIBOJIBI.

BbisiBIeHHEe  3aBUCMMOCTH  MEXIYy HMCCIEAyeMbIMH BEIMYMHAMU,
00BSICHEHUE TMOTYYEHHBIX PE3yJIbTaToOB U (HOPMYIHPOBAHUE BHIBOJIOB C

HCIIOJIb30BAHHUEM HAYYHBIX HOHHTHﬁ, TeopHﬁ 1 3aKOHOB

YMeHue BIageTh CHUCTEMOM OHONOTMYECKUX 3HAHUW, KOTOpas
BKJIFOUAET: OCHOBOIIOJIAraoNe OWOJIOTUYECKUE TEPMHHBI U TIOHSTHUS
(>Ku3Hb, KJIETKA, TKaHb, OpraH, OpPraHu3M, BW, HOMYJSIHMS, SKOCUCTEMA,
Ouorieno3, Omocepa; Merabonm3M, TOMEOCTa3, KICTOYHBIH WMMYHHUTET,
OuocuHTe3 Oenka, OWOMOMUMEPBI, IUCKPETHOCTh, CAMOPETYJIALHS,
CaMOBOCIPOM3BE/ICHHE, HACJICJICTBEHHOCTD, H3MCHUYHMBOCTD,
SHEPro3aBUCUMOCTb, POCT U Pa3BUTHE);

Ouosjoruueckue Teopuu: kiuerouHas Teopuss T. IlIBanna, M.
[Ineitnena, P. BupxoBa; KIOHAJIBHO-CEJIEKTUBHOTO MMMyHHTeTa Il
Opmux, .. MeunnkoBa, XpOMOCOMHasi TEOPHUSI HACIIEICTBEHHOCTH T.
Moprana, 3akoH 3apojslinieBoro cxoiacrtsa K. bapa, sBomrornimoHHas

teopusi Y. JlapBuHa, CHUHTETHYECKas TEOpHUs OHBOJIOLUU, TEOPHUS




antpornoreHe3a Y. JlapBuna; Teopusi OuoreoneHo3a B.H. Cykauépa;
yuenre H.M. BaBuioBa o meHTpax MHOrooOpasust U MPOHCXOXKAECHUSI
KylIbTYpHbIX pacrteHui, yueHune A.H. CesepuoBa o0 mnyTix u
HanpaBJIeHUsAX Boonuy, yueHue B.W. Bepnajackoro — o 6uocdepe);
3aKOHBI (eIMHO00pa3usl MOTOMKOB IEPBOI'0 MOKOJICHUS, PaCIeIUICHUS
IIPU3HAKOB, HE3aBUCHUMOIO HacieqoBaHus Ipu3zHakoB [. Menneis;
CLEIUICHHOTO HACJEJ0BaHUs NPU3HAKOB W HAPYILEHUS CLEIUICHUs
resoB T. Moprana; TOMOJOTMYECKHX PSIAOB B HACIEICTBEHHOU
n3MenunBocty H.M. BaBunoBa; reHernueckoro pasHoBecust JIx.
Xapnu u B. Baiinbepra; 3apogsimeBoro cxoactsa K. Bopa;
Oouorenetnueckuii 3akoH J. ['exkens, @. Mromiepa);

MIPUHLIUIIBI (YUCTOTHI FaMET, KOMILJIEMEHTapHOCTH );

npaBwia (MuauMmyma lO. Jlubuxa, SKoJIOrHUecKol mUpaMuabl Yuced,
OMOMAaCChI U DHEPTHUH);

runote3sl (koanepBatHoi A.M. Omnapuna, mepBUYHOro OyiaboHa JIXK.

Xonpeiina, mukpocdep C. Dokca, pudozuma T. Yek)

VmMmenue peuiaTb IMOHWCKOBBIC OMOJIOTrHYECKHE 3aJa4M, BBIABIIATH
NMPUIUHHO-CJICACTBCHHBLIC CBA3U MCKIY HCCIICAYCMbIMU
OHOJIOTUYECKUMU O6’bCKTaMI/I, nponeccamMu W  ABJICHUSAMHU, JOCJIATb
BBIBOJIbI U IIPOTHO3bI HA OCHOBAHWHU MMOJTYUCHHBIX PE3YJILTATOB,

COCTABJIATb T'CHOTHUIIMYCCKHUEC CXCMbl CKPCIOUBAHWA UIA PA3HbIX TUIIOB
HacCJICAOBaHUA IMPU3HAKOB Yy OPraHM3MOB, COCTABJIATL CXCMbI IICPCHOCA

BCHICCTB U DHCPIvUU B OKOCUCTEMAX (IICHI/I nUTaHuA, IUIICBLIC CGTI/I)

YMeHue  yCTaHAaBIMBATh B3aUMOCBS3M  MEXKIY CTPOCHHEM U
(GYHKIUSIMU: OpPraHOWIOB, KJIETOK pAa3HBIX TKaHEH, OpraHaMu W
CUCTEMaMH OPTaHOB y pACTCHUH, >KMBOTHBIX W YCIIOBEKA; MEKIY
JTaramMu 0OMEHa BEIIECTB; dTallaMHU KJICTOYHOTO IMKJIA U JKU3HCHHBIX
IIUKJIOB OPTaHM3MOB; dTallaMU YMOPHOHATIBLHOTO PAa3BUTHS; TCHOTHUIIOM
u ¢enorunoM, ¢eHotunoM © (akTOpaMu Cpelabl  OOWUTaHUS;
mporieccaMy  SBOJIIOLWM;  JABIKYIIMMH CHJIAMH  aHTPOIIOTEHE3a,
KOMIIOHEHTaMHU Pa3JIMYHbIX 3KOCHUCTEM W TPUCTOCOOJICHUSIMU K HUM

OpraHnu3MOB

YMeHue BBIICNATh CyIIECTBEHHbIC TPU3HAKHU:

CTPOEHHUSI BUPYCOB, KJIETOK MPOKAPUOT U FYKAPHOT; OJTHOKIETOUYHBIX U
MHOTOKJICTOYHBIX OPTaHHU3MOB, BHUIOB, OMOTEOIICHO30B, YKOCUCTEM H
ouochepsl; CTPOCHHS OPraHOB M CHUCTEM OPTraHOB PAaCTCHHIA,
YKUBOTHBIX, YEJIOBEKA; MPOIECCOB JKU3HEACATEILHOCTH, TPOTEKAIOLIUX

B OpraHu3smMax paCTeHI/Iﬁ, JKHUBOTHBIX H 4YCJIOBCKA, OMOJIOTMYECKHUX




mporeccoB: oOMeHa BemiecTB  (MeTabonu3Mm), UWHPOpPMALUU |
IIpeBpalleHus] SHEPTruu, OpOXKEeHUs, aBTOTPOPHOTO U reTepoTpodHOro
TUMOB MNHUTaHUs, (OTOCHHTE3a M XEMOCHHTE3a, MHTO3a, Meio3a,
ramMeTroreHesa, AMOpHOreHe3a, IOCTIMOPHOHAIBHOTO  Pa3BUTHA,
Pa3sMHOXEHHUS, UHIUBHIyaTbHOTO PAa3BUTHs OpraHu3Ma (OHTOTeHe3a),
B3aUMOJCHCTBUSA T'€HOB, TE€TEPO3HUCA; JEUCTBUM HMCKYCCTBEHHOIO
otOopa, CTaOWIM3UPYIOIIETO, JBMXKYIIETO U  Pa3pbIBAIOIIETO
€CTECTBEHHOTO OTOOpa; aJIONATPUYECKOTO M CHMIATPHYECKOTO
BU000pa30BaHNUs; BIUSHUS JBIKYIIUX CHJI DBOJIOIMK HAa TeHOMOHT
MOMYJSILIMK; TPUCTIOCOOJIEHHOCTH OPraHu3MOB K cCpelae OOuTaHws,
YyepeJoBaHMsl HampaBiICHUI 53BOJIOLMHU; KpPYroBOpOTa BEIIECTB H

IIOTOKAa SHEPIUH B DKOCUCTEMAX

ChopMupOBaHHOCTb YMEHHS BBIIEIATH CYLIECTBEHHBIC IPU3HAKU
BUPYCOB, KJIETOK IIPOKAapUOT U DYKAPUOT; OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX OpPIaHU3MOB, BHJOB, OMOT€OIIEHO30B U IKOCHCTEM;
0COOEHHOCTH MPOLIECCOB OOMEHA BEIIECTB M MPEBPAIIECHUS SHEPTUH B
KJIeTKe, (OTOCHHTE3a, IUIACTUYECKOIO0 M HHEPreTHYecKoro OoOMeHa,
XEMOCHHTE3a, MHUTO3a, MeH03a, OIUIOAOTBOPEHHUS, DPAa3BUTUA U
Pa3sMHOXEHHUS, UHIAUBHUIyaTbHOTO PAa3BUTHs OpraHu3Ma (OHTOTeHe3a),
60pbOBI 32 CyIIECTBOBaHHME, ECTECTBEHHOTO 0TOOPA, BUA000Pa30BaHUS,
MPUCIIOCOOJICHHOCTH OPTaHM3MOB K cpelae OOWTaHWs, BIUSHUS
KOMIIOHEHTOB 3KOCHCTEM, aHTPOIIOI'€HHbBIX U3MEHEHUH B 3KOCHCTEMAaX
CBOEM MECTHOCTH, KPYrOBOpOTa BEILECTB M IMPEBPALLEHUS SHEPTUU B

ouocdepe

VYmenne UCTIO/Ib30BaTh COOTBETCTBYIOILIHE apryMeHThI,
OMOJOTrMYECKYI0 TEPMHUHOJIOTHIO M CHUMBOJIUKY Ul J0Ka3aTelbCTBa
POJICTBAa OPraHU3MOB PA3HbIX CHUCTEMATHUYECKUX TPYII; B3aUMOCBS3U
OpraHM3MOB U CpelIbl OOWTaHUS; EJAMHCTBA YEJOBEUECKHX pac;
HE00XO0AMMOCTH 3/10pOBOr0 00pa3a *HU3HH, COXPAaHEHUsI pa3HO0Opa3us
BUJOB M SKOCHCTEM KaK YCIOBHSA COCYLIECTBOBAHHUS IPHUPOIBI U

YCJIOBCUCCTBA

Vmenue KPpUTHUYCCKHN OLCHHBATH I/IH(l)OpMaI_II/IIO OHOJOrHYECKOro
COACPIKAHUA;, HHTCPIPCTUPOBATL ITUUYCCKUC ACIICKTbI COBPCMCHHBIX
HCCIIeJOBaHUI B 6I/IOJ'IOFI/II/I, MCIHMINHC, 6I/IOTeXHOJ'IOFI/II/I;
paccMaTpuBaTh riao0anbHbIC 9KOJIOT'MYCCKHUC HpO6J’I€MBI
COBpPCMCHHOCTH, (I)OpMI/IpOBaTB IO OTHOIICHHIO K HHUM CO6CTBCHHYIO

IIO3HUIIHNIO




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbIX HA EI'D
11O BUOJIOT'UHN

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHMS

buonorus xkak HayKa. 2’KuBbIe CHCTEMEI U HX HU3YUCHUC

11

CoBpemeHnHast OHOJOrMsl — KOMIUIEKCHash Hayka. buonoruueckue Hayku U
nu3ydaemple UMH TpoOiembl. DyHIaMEHTaNbHBIC, TPUKIATHBIE W ITOWCKOBBIC
Hay4YHBIE UCCIIEIOBAaHUS B OMOJIOTHH.

3HavyeHue OWoJOTHMH B (HOPMUPOBAHUH COBPEMEHHON €CTECTBEHHO-HAYUYHOU
kaptuabl mupa. [Ipodeccun, cpszanHple ¢ Ouonoruedd. 3HaueHue OHMOJIOTHUU B
MPAKTUYECKON JEATeNbHOCTH YEJOBEKa: MEAMLUHE, CEJIbCKOM XO3iHCTBE,

IMPOMBIINIJICHHOCTH, OXpAaHC IPHUPOIBI

1.2

XuBble cuctembl Kak mpeaMeT u3yudeHus Ouonoruu. CBONCTBA KHUBBIX CHUCTEM:
€MHCTBO XMMHMUYECKOI'0 COCTaBa, JUCKPETHOCTb M LIEJIOCTHOCTb, CIIOXKHOCTb U
YIOPSIAOUYEHHOCTh CTPYKTYPBI, OTKPBITOCTB, caMOOpraHu3anus,
CaMOBOCIIPOU3BEACHUE, PA3APAKUMOCTh, U3MEHUUBOCTD, POCT U PA3BUTHE.

YPpOBHH OpraHu3alyy >KUBBIX CUCTEM: MOJICKYJISIPDHBIN, KJIETOYHBIM, TKAaHEBBIMH,
OpraHUu3MEHHbIM, MOMYJISIUMOHHO-BUI0BOI, 3KOCUCTEMHBIN
(Ouoreonenornueckuit), O6mocdepusiid. I[Iporecchl, MPOUCXOAALINE B HKHUBBIX
cuctemax. OCHOBHBIC TPU3HAKU XKMBOTO. JKM3HB Kak (opma CyIIECTBOBAHUSI

MaTepuu

1.3

Metoner Oumonormveckoil Haykw. HaOmiomeHue, H3MepeHHE, SKCIICPUMEHT,
cuctemaTvsanus, MeTaaHain3. [loHsTHe O 3aBUCHUMOM UM  HE3aBUCUMOM
nepemeHHol. [lmanupoBanue skcnepuMenTta. [locTaHOBKa W IpoBEpKa TUIMOTES.
HyneBass rumote3a. Ilonstne BBIOOPKM u €€ JOCTOBEPHOCTh. Pazbpoc B
Ouonornuecknux AaHHbIX. OLEHKa JOCTOBEPHOCTH IOIYYEHHBIX PE3YJIbTATOB.
[IpyunHBl MCKaXXeHUsT pe3yabTaTOB 3KcrepuMeHTa. lIoHATHE cTaTHCTHYECKOro

TECTa

KneTka kak OMoioruyeckasi CucreMa

2.1

Krnerka — cTpykTypHO-GOYHKIIMOHANBHAS €QUHHIA KUBOTO. McTopust oTKphITHS
kietku. Paboter P. I'yka, A. JleBenryka. Knerounas teopusi (T. IlIBann, M.
[netinen, P. Bupxos). OCHOBHBIE MMOJI0KEHHSI COBPEMEHHOM KJIIETOYHOM TEOPHH.
MeTop1 MOJIEKYIISIPHOM U KJIIETOYHOM OMOJIOTUU: MUKPOCKOIINS, XpoMaTorpadus,
anekTpogopes, METOH MEUYEHBIX aTOMOB, nuddepeHIanbsHoe

LICHTpI/I(byTI/IpOBaHI/Ie, KYJbTUBUPOBAHUC KIICTOK

2.2

XHUMHWYECKHAN COCTaB KIIETKH. Makpo-, MUKPO- U YJIbTPaMUKpPOdJIEMEHThL. Bona u

eé POJib KaK paCTBOPUTCIIA, p€arcHTa, y4aCTUC B CTPYKTYPHUPOBAHUU KIICTKH,




TEIUIOperysilui. MuHepaibHble BElIECTBA KIETKH, MX OHOJIOrMyecKkas poJib.
Ponb kaTHOHOB ¥ AHMOHOB B KJIETKE.

buonornueckue monumepbl. benku. AMUHOKHMCIOTHBIH COCTaB  OEJIKOB.
CrpykTypsl OenkoBoii Moinekynbl. [lepBuuHas cTpykTypa Oenka, HeNTHAHAs
CBA3b. BTopuuHas, TpeTUyHas, 4YETBEPTHUYHAsI CTPYKTyphl. JleHaryparus.
CoiictBa 6enkoB. Knaccudukanus 6enkoB. buonorunueckue GyHKIH OSIKOB.
VYrneBoabl. MoHOcaxapupl, AMcCAaXapubl, OJUTOCaXapuibl M IOJHCAXAPUJIBI.
OO0muii mnaH CTpoeHUusT ©  (PU3UKO-XUMHUYECKHUE CBOMCTBA  YIJICBOJIOB.
Buonorndeckne GyHKINHU YTIE€BOIOB.

Jlummuaer. T'mapodunbHO-THIpOGOOHBIE cBoMcTBa. Kitaccudukamus mumumos.
Tpurnuuepuasl, ¢ocdonunuasl, BockH, cTepouabl. buonormueckue GyHKIMN
nunuaoB. OOIIMe CBOWCTBA OMOJIOTMYECKHX MEMOpPAaH — TEKY4EeCTh, CIIOCOOHOCTh
K CaMO3aMbIKaHUIO, TIOJTYIPOHUIIAEMOCTb.

Hyxneunoseie kucnorel. JJHK u PHK. Ctpoenne HyKIEHMHOBBIX KHCIIOT.
Hyxneorunpl. [puanun kommiementaproctu. [IpaBuno Yapradda. Ctpykrypa
JIHK — nBoitHas criupans. MectoHaxoxaeHue u ouonorudeckue ¢pynkmuu JJHK.
Bunst PHK. ®ynkuun PHK B kneTke.

Crpoenne wmomnekynsl AT®. Makposprudeckue cBsizu B Mosekyne ATO.
buonornueckue ¢pynkuun AT®. BoccTaHoBIEHHBIE IEPEHOCUYNKH, UX (PYHKIMH B
kietke. CekBennponanue /JHK.

CrpykrypHass OWONOTHS: OHMOXMMHYECKHE U OHO(PHU3NYECKUE HCCIICTOBAHUS

COCTaBa U MPOCTPAHCTBEHHON CTPYKTYPBI OMOMOJIEKYIT

2.3

Tumbr  KJIE€TOK: dyKapuoTHYeckKas W mpokapuoTtuueckas. CTpyKTypHO-
(G yHKIIMOHAIbHBIE 00pa30BaHUs KIETKH.

CrpoeHue mpokapuoTH4YEeCKOM KieTku. KierouHas creHka OakTepuili W apxew.
Oco0eHHOCTH CTPOEHHUsI T'eTepOTPOPHON M aBTOTPOPHON MPOKAPUOTHUYECKUX
KJIETOK. MecTO U poJib MPOKAPHOT B OMOIIEHO3aX.

Crpoenue u (GyHKIIMOHUPOBAHHE DYKAPUOTHUECKOW KieTkH. [lmazmarnueckas
MeMOpaHa (rutazmanemma). CTpykTypa IasmMarudeckoil MeMOpaHbl. TpaHcropT
BEIIECTB 4Yepe3 IUIa3MaTHYECKyl0 MeMOpaHy: TnaccuBHBIA  (muddysus,
obneruénHast ud¢y3us), aKTUBHBIM (NEPBUYHBIMA W BTOPUYHBIA aKTUBHBINA
tpancnopt). [lomymponunaemocts MeMmOpanbl. PabGora HaTpuii-KanneBoro
Hacoca. DHAOLMTO3: MUHOIMTO3, (aronuro3. Dk3o1uTo3. KnetouHas creHka.
CrpykTypa 1 GyHKINHU KIETOYHON CTEHKH PacTEHHM, TpHOOB.

Huroruazma. Hurto3onb. Llutockener. JIBuxkeHue uurTomiasMbel. OpraHOUIbI
kiaeTkd. OpHOMEeMOpaHHBIE OPraHOWABl KIETKU: DJHJOIUIa3MaTU4YecKas CeTb
(OIIC), ammapar 'ombmKu, JTM30COMBI, UX CTpOCHHE W (yHKIUHU. B3amMocBs3b
OJTHOMEMOpaHHBIX OpPraHOMIOB KJeTKH. CTpoeHHe TPaHYISIPHOTO PETUKYIyMa.

Cunre3 pactBopuMbIXx OenkoB. CuHHTE3 KIETOYHBIX MeMmOpaH. [mankuit




(arpanHyssipHBIA) SHAOIUIA3MAaTHYECKUN peTukynyM. CekpeTopHas (GYHKIUSA
annapara [ompmxu. TpaHcmopT BemecTB B KJIETKE. Bakyonu pacTUTENbHBIX
kietok. Knerounsiit cok. Typrop.

ITomyaBTOHOMHBIE OPraHOUBI KJIETKU: MUTOXOHIPHUH, TUIACTUIBL.

Crtpoenve W (yHKIMM MUTOXOHApPUN M TuacTul. llepBuuHBIe, BTOPUYHBIE U
CIIOXKHBIE  IUIACTUABI  (OTOCHMHTE3UPYIOIIMX  DYKApUOT.  XJIOPOILIACTHI,
XPOMOIUIACTBI, JIEMKOIUIACTHI BBICIIIMX PACTCHU.

HememOpannbsie opranouasl kietku CtpoeHue u (GYHKIUH HEMEMOpaHHBIX
OpraHouzioB KJeTku. Pubocombl. MukpopunameHTsl. MbllieUHbIE KIETKHU.
MukpotpyOouku. Kierounsiii nenrp. CTpoeHMe M JBH)KEHUE >KI'YTHKOB U
pecHrYek. MUKpOTpyOOUKH UTOIUTa3MBI. LleHTpros.

Anpo. Obonouka siipa, XpOMAaTHWH, KapuoIlia3Mma, SAPBIINIKH, X CTPOCHUE H
bynkuuu. SnepHbiii O6enkoBblid MaTpukc. [IpocTpaHCTBEHHOE PACMOIOKECHHE
XpoMocoM B HHTep(ha3HOM siipe. beraku XpoMaTuHa — THCTOHBI.

Kinerounsle BkmtoueHusa. CpaBHUTEIbHAs XapaKTEPUCTHKA KIETOK 3YKAPUOT

(pacTUTeNbHOM, )KUBOTHOM, TPUOHOI)

2.4

AccuMUIAIMS U JUCCUMIIIALUSA — JIBE€ CTOPOHBI MeTabonu3ma. Tumbl oOmeHa
BEIIECTB: aBTOTPO(QHBIA U TeTepoTpodHbId. YdacTue KHUCIOpoaa B OOMEHHBIX
mporeccax. DHepreTuyeckoe obecrnedeHue KieTku: npeBpameHue ATD B
oOMeHHbIX Tmporeccax. DepMEeHTaTUBHBIA XapakTep peakUuil KJIeTOYHOIro
Metabonu3zMa. DepMeHTB, MX CTPOCHHE, CBOWCTBA M MEXAHW3M JICHCTBUS.
KodepmenTsl. OTnnuns GepMEeHTOB OT HEOPraHUYECKUX KaTaau3aTopoB. benku-
aKTHBATOPbl M OEJNKH-WHTUOUTOPHI. 3aBUCHMOCTb CKOPOCTH (hepMEHTaTHBHBIX
peakuuii oT pa3IMYHBIX GAKTOPOB.

[lepBuuHBIl CUHTE3 OpraHM4ecKHX BemecTB B Kierke. PorocuHre3. Pousb
XJIOpOIUIacTOB B Tmpormecce (orocunTeza. CBetoBass W TemHOBas (asbl.
[IpogyktuBHOCTE (poTOCHHTE3a. BinsHMe paznuyHbIX (AKTOPOB HA CKOPOCTh
dboTtocunTe3a. 3HaUeHHE (POTOCUHTERA.

XeMmocuHTe3. Paznoobpas3ue opraHn3MOB-XeMOCHHTETHKOB: HUTPUDULIUPYIOIIUE
OakTepuu, kene300aKTepuH, cepoOaKTepuu, BOJOPOIHbIE OaKkTepuu. 3HAUCHUE
XEMOCHHTE3A.

AnHaspoOHble opranusMbl. Bunel Opoxenus. IlponykTsl OposkeHUs U HX
UCIOJb30BAaHUE YENOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30YyIUTENN O0Ie3HEN.

AdpoOHBIE OpraHu3Mbl. DTambl dHepreTudeckoro obMena. [loAroToBUTENBHBIN
sTan. [ ko3 — 6eCKUCIOPOAHOE PACIICTIIICHHE TIIIOKO3BL.

buonornueckoe OKHUCIIEHHME, WIM KJIETOYHOE IbpIXaHHWe. Poiap MHUTOXOHIpUH B
nporueccax OHMOJI0rM4ECKOro OKUCJICHUS. [Muknnueckue peakuuu.

OxucnurensHoe (ochopunuposanue. [IpeumymiecTBa a3poOHOTO MyTH OOMEHA




BEIIECTB Mepes] aHadpOOHBIM. D(PPEeKTUBHOCTH HIHEPTETHIECKOro 0OMeHa

2.5

Peakuyn maTpuyHOro cuHTe3a. I[IpMHIMI KOMIUIEMEHTApHOCTH B pEaKLUAX
MaTpUYHOro cuHTe3a. Peanusanus HacnencTBeHHOM nHpopmanuu. ['eHeTnyeckuii
KO, ero cBoucrtBa. TpaHckpumnuus — Martpuusblii cuHTe3 PHK. Ilpunnumnst
TPAHCKPUIILIMU: KOMIUIEMEHTAPHOCTh, aHTUIAPAJUIEIbHOCTh, ACUMMETPUYHOCTbD.
Tpancnsauus u e€ stamel. Yuactue TpaHcnoptHeix PHK B OuocunTese Oenka.
VYcnoust OmocuHTe3a Oenka. KonmumpoBanwe amMuHOKHUCHOT. Ponp pubGocom B
OounocuHTe3e OemKa.

Opranu3zaiiys reHomMa y IpOKapuoT U 3yKapHuoT. Perynsuus akTUBHOCTU I'€HOB Y
npokapuot. ['mmore3a omnepona (P. XKakob, XK. Mano). Perymsmuss oOMEHHBIX
IIPOLIECCOB B KJeTKe. KileTouHbIil roMeocTas.

Bupycsl — HekinerouHsle (OpMBI KU3HHM M oOnuraTHele napasutbl. CTpoeHue
IIPOCTHIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OaKTepHO(aros.

Bupycubie 3aboneBanust yenoBeka, xkUBOTHBIX, pacteHuid. CIINI, COVID-19,

COIIMaJIbHBIC 1 MCIUITMHCKUC Hp06HeMBI

2.6

Knerounsnii 1ukn, ero mnepuoabl u perymsauus. HWHTtepdaza u  MuUTO3.
OcobeHHOCTH TpOLECCOB, NMpoTeKarmux B HHTepdasze. [loaroroBka KIeTkH K
nenenuto. [lpecunTeTndecknii  (MOCTMUTOTUYECKUH), CUHTETHYECKUH U
MOCTCUHTETUYECKUH (IPEMUTOTUUECKUI) TepHOAbI MHTEP(Da3bI.

Matpuunsiii cunre3 JIHK — pemmkanus. [Ipunnunsr perumkamuu  JIHK:
KOMIUIEMEHTAPHOCTb, IIOJIYKOHCEPBATUBHBIA CHUHTE3, aHTUIIAPAJUICIIBHOCTb.
Mexanusm permkanuu JJHK. Xpomocomsl. Ctpoenne xpomocom. Tenomepsl u
TeroMepasa. XPOMOCOMHBIM Ha0Op KJIETKH — KAapuOTHIL. JIWIUIOWIHBIA W
rariouiHbl - HaOopbl XpomocoM. I'omonornynsle Xpomocomsl. IlonoBbie
XPOMOCOMBI.

Jlenenue knetku — Muto3. CTaguu MHUTO3a M MPOUCXOASIINE B HUX IMPOLIECCHI.
Tunel muto3a. KapnoknHe3s M IMTOKMHE3. bronormyeckoe 3Ha4€HHE MMTO3a.
Perynsius MmutoTHueckoro nukia kietku. [Ilporpammupyemas kinetounas rudesns
— anomnTo3.

(DYHKI_[I/IOHaJ'IBHaﬂ IC¢HOMHKA

Opranusm Kak OMOJIOTHYEeCKasi CUCTEMa

3.1

OOHOKJIETOYHEIC, KOJIOHHAJIbHEIC, MHOT'OKJICTOUHBIC OpraHu3Mbl "
MHOTOTKaHEBbIE OPTaHU3MBI.

@dopMBbI pa3sMHOXXEHHS OpPraHU3MOB: Oecrojoe (BKJIIOYash BEreTaTUBHOE) H
nonoBoe. Buasl Oecrmonoro  pasMHOXKEHHs: TOYKOBAaHHME, CHOPYJSIUS,
(dhparmeHTaIus, KIOHUPOBAHUE.

[TonoBoe pasmuoxeHue. [lonoBbie KiIeTKH, WK TameTbl. Meio3. Ctaauu meiosa.

[ToBenenue xpomocoM B meiose. Kpoccunrosep. buonoruyeckuii cmpici Meiio3a




U TOJIOBOTO Mpoliecca. Melo3 1 ero MeCcTo B )KU3HEHHOM IMKJIE OPraHU3MOB.
[IpenzapoapieBoe pas3putue. ['ameToreHe3 y >KMBOTHBIX. [lojoBble »Kene3bl.
OOpa3oBaHue W pa3BUTHE TMOJNOBBIX KJIeTOK. CrepMaroreHe3 U OOTEHE3.
Crtpoenue mOJOBBIX KiIeTOK. OTMIONOTBOpEHHE U 3MOpPUOHAIBHOE pa3BUTHE
KHUBOTHBIX. CITIOCOOBI OTIOIOTBOPEHUS: HApYXKHOE, BHyTpeHHee. [lapTeHorenes.
WunuBunyanbHoe pa3zButue opraHusmoB (oHToreHes3). Craauum smMOpHOreHesa
KMBOTHBIX (Ha mpumepe JarymkH). [Ipo6nenue. Tunsl npobdaenus. OcodeHHOCTH
NpoOJIeHNsT MJIEKONUTAIOIIMX. 3apOAbIIIEBbIE JIMCTKU (TacTpyssiuus). 3akiajgka
OpraHOB M TKaHEW W3 3apOJBbIIEBBIX JIMCTKOB. B3auMHOE BIHMAHHE dYacTei
pa3BUBAIONIECTOCS 3apojbllia (3MOpUOHANbHAs WHAYKLHWA). 3akiajka IUIaHa
CTPOCHHSI >KMBOTHOTO KaK PE3YNIbTaT HEPAPXUYECKUX B3AMMOJICHCTBUII TEHOB.
Bnusnue Ha SMOpHOHAIBHOE pa3BUTUE pa3IMYHBIX (DAKTOPOB OKpYXkarOLIEH
Cpelbl.

Poct u pa3zsurtue xuBoTHbIX. [TocTamMOpuoHanbHbIil nepuoa. [psmoe u Henpsimoe
pa3ButHe. Pa3Butne ¢ meramopdo3oM y O€CHO3BOHOUHBIX M IO3BOHOYHBIX
KMBOTHBIX. bronormueckoe 3HaueHUE MPSMOIO W HENPSIMOIO pPa3BUTHA, HUX
pacmpocTpaHeHHe B Npupojae. THmbl pocTa >KUBOTHBIX. PaKTOpbl peryssiuu
pocta KHMBOTHBIX M uejoBeka. CTaguu NOCTIMOPHOHAIBHOTO pa3BUTHS Yy
KUBOTHBIX U 4eoBeKa. [lepno/ibl oHTOreHe3a yeoBeka.

PasmHoxenne wu pasButue pacteHuwit. [amerodur u cmopodur. Meiio3 B
KU3HEHHOM IIMKJIe pacteHuid. (OOpa3oBaHuWe crmop B Ipolecce Meio3a.
I'ametorenes y pacreHuil. OIIOJOTBOPEHUE U Pa3BUTHE PACTUTEIBHBIX
OpraHu3MoB. /[BoliHOE OIIOOTBOPEHUE Y IIBETKOBBIX pacTeHuil. OOpa3zoBaHue 1

Pa3sBUTHUEC CCMCHHU. MexaHu3MbI PEryjiiuu OHTOTCHE3a Yy paCTeHI/II‘/’I U ) KUBOTHBIX

3.2

Uctopust crtaHOBiEeHHMST W pa3BUTUS TEHETHKHM Kak Hayku. OCHOBHBIC
TEHETUYCCKUE TIOHATHS W CHUMBOJIBI. [ OMOJIOTHYHBIE XPOMOCOMBI, aJUICIbHBIE
TeHBbI, AJIbTCPHATUBHBIC TNPU3HAKHU, JOMUHAHTHBIH M PEIECCUBHBIN MPHU3HAK,
TOMO3UTOTa, TETEPO3UTr0Ta, YHCTasl JIMHUSA, THOPUIbBI, TEHOTHI, (HEHOTHIIL.
OCHOBHBIE ~ METOJbl  T'€HETUKH: THOPHIOJIOTUYECKUMA,  ITUTOJIOTHYCCKUH,

MOJICKyanHO'FeHCTI/I‘IeCKI/Iﬁ

3.3

Monorubpunnoe ckpemupanue. [lepBblii 3akoH MeHens — 3aKoH eInHo00pa3us
ruOpu0oB mepBoro mnokojeHus. IlpaBwio nomuHupoBaHMsA. Btopoit 3akoH
MeHgens — 3aKkOH pacllelUleHus Npu3HakoB. [luTonormyeckne OCHOBBI
MOHOTHOPUAHOTO CKpelirBaHus. [ umores3a 4McTOTH ramer.

Ananusupyrouee ckpemyBaHue. IIpomMeXyTOUHBIH XapakTep HAcIEIOBAHMUS.
Paciuennenue npu3HakoB IIPU HEIIOJIHOM JOMUHUPOBAHUHU.

JuruOpunnoe ckpenmBanue. TpeTwil 3akoH MeHaens — 3aKOH HE3aBUCHMOTO

HaCJICJOBaHUsA IMPU3HAKOB. HI/ITOHOFI/I‘-IGCKI/IG OCHOBBI I[I/IFI/I6pI/II[HOI‘O




CKpEILMBAaHMS.
CuerieHHoe HacienoBaHue mpu3HakoB. PaGotet T. Moprana. CuerieHHOE
HACJIEIOBAHUE TE€HOB, HAPYILICHHWE CLEIUICHUS MEXAY TIeHaMH. XPpOMOCOMHAas
TEOpHs HACJIEACTBEHHOCTH.

I'enetnka mosa. XpoMOCOMHBIH MEXAaHHU3M OIpPEACNICHHs Moya. AYTOCOMBI M
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbld M TeTeporamMeTHbd moi. ['eHeTnueckas
CTPYKTypa IIOJIOBBIX XpoMOcOoM. HacnenoBaHue MNpPU3HAKOB, CLEIUVIEHHBIX C
IIOJIOM.

I'enoTun kak nenoctHas cucrema. llnerorpornuss — MHOKECTBEHHOE IEHCTBUE
resa. MHOXECTBEHHBIN ajIeNnu3M. B3anMmoaecTBHEe HEalICIbHBIX T'€HOB.

KommnemenrapHocts. Onuctas. [omumepus

3.4

BzanmopeiicTBue renotuna u cpesisl pu popmupoBanuu GpeHoTumna. MisMeHInBoCTh
MpU3HAKOB. KauecTBEeHHbIE M KOJIMYECTBEHHBIE INPU3HAKU. BHIbl M3MEHUMBOCTHU:
HEHACJICICTBEHHAs! U HACJIEICTBEHHAS.

MoaudukanmonHas ~ u3MeH4UMBOCTh.  Pomp  cpeasl B (hopMHpOBaHHH
MOTU(pHUKAIIMOHHON M3MeHYMBOCTH. HopMma peakiun nmpuzHaka. BapuaiimoHHbIH psiz
u BapuanonHas kpuBas (B. HWoranncen). CBoiictBa MoOaudUKaIMOHHON
W3MEHYUBOCTH.

I'enotunuyeckast 3MeHYMBOCTh. CBOMCTBAa T€HOTUITMYECKON M3MEHYMBOCTH. Bubl
TeHOTUTTMYECKON N3MEHUYMBOCTH: KOMOMHATHBHAS, MyTaIl[MOHHASI.

KomOunatuBHass u3MeHUMBOCTh. Melo3 U MOJIOBOM TMPOIlECC — OCHOBA
KOMOMHATHUBHOM M3MEHUYMBOCTH. POiIb KOMOMHATUBHON M3MEHUYUBOCTU B CO3JAHUU
TeHETHYECKOTO Pa3HOOOpa3usl B TpeJieNiaX OHOTO BU/IA.

MyrtarmonHasi ”3MEHUYMBOCTh. BHIIbI MyTalyii: reHHbIE, XPOMOCOMHEBIC, TCHOMHBIE.
CrioHTaHHBIE W WHIYLMPOBAHHBIE MYTalMW. SIIEpHbIE W IUTOIUIA3MAaTUYECKHE
Mmytaiui. CoOMaTHYECKUE U TTOJIOBBIE MyTaliy. [ [pUdrHbI BOSHUKHOBEHUS MYTAIIUH.
MytareHbl ¥ WX BIMSHME HA OPraHU3MBL. 3aKOHOMEPHOCTH MYTAI[MOHHOTO
mporiecca. 3aKOH TOMOJIOTHYECKHX PSIOB B HaciencTBeHHo n3menunBocty (H.U.

BaBI/IJ'IOB). BHefII[epHaﬂ HU3MCHYMBOCTH U HACJICACTBCHHOCTD

3.5

Kapuotun uyenoBeka. MexayHapoaHas TMporpaMMa HCCIEAOBAaHUS TeHOMA
yejgoBeka. MeTonbl  HM3Yy4E€HMSI TEHETHMKM  4YeJOBEKa: TIeHEeaJOorHnYecKui,
OJIM3HEIOBBIH, IIUTOr€HETUYECKU, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIIPHO-TEHETUYECKUN. CoBpemeHHOE omnpeeneHue TeHOTHUIIA;
IOJJHOTEHOMHOE CEKBEHUPOBAaHME, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOILBIO
[M1P-ananu3a. HacnencTBeHHble  3a00JCBaHUS  YeJOBEeKa. [ CHHBIC U
XPOMOCOMHBIE 601e3HH YEeI0BEKa. bonesnun c HACJIEICTBEHHOMN
MPEIPacOI0KEHHOCThIO0. 3HAYCHUE MEAMIIMHCKOW T€HETUKU B MPEIOTBPALICHUN

M JICUCHHUH I'CHETHYCCKHX 3a00JIeBaHM yeioBeKka. CTBOJIOBEIC KIICTKH




3.6

JlomecTukanys U ceNeKuusl. 3apoXkKIeHUE CENEeKIUHU U JoMecTuKanuu. Yuenue H.M.
BaBunoBa 0 1eHTpax MPOMCXOXKAEHUS U MHOT000pa3us KYIbTYPHBIX PAcTECHHIA.
Ponp cenexumu B co3gaHMu COPTOB pacTeHUM M MOpoA *HUBOTHBIX. CopT, mopoaa,
mTaMM. 3aKOH TOMOJIOTHUECKMX PSAIOB B HACIEACTBEHHOW u3MeHunBocTH H.U.
Basuinosa, ero 3HaueHue /IS CENEKIMOHHOM paboThI.

Metoabl  ceneKUMOHHOW paboThl. MCKycCTBEHHBIH OTOOp: MacCOBBIA U
VHIUBUYAJIbHBIN. Dramnsl KOMOWHAIIMOHHOM CCIIEKIINH. HcnpiTanue
MPOU3BOUTENICH TO MOTOMCTBY. OTOOp MO TEHOTUIy C IOMOIIBIO OICHKH
¢dbeHoTHma MoToMcTBa M OTOOP MO TEHOTHUITY C moMonIbio aHanmm3a JTHK.
HckyccTBeHHBIN MyTareHe3 Kak METOJ CEJIEKIIMOHHON paboThl. PaguanmoHHbIN 1
XUMUYECKUA MYyTareHe3 KaKk WCTOYHUK MYyTalluid y KYyJbBTYPHBIX (opMm
opraHu3moB. Hcronb3oBaHWE TEHOMHOI'O PENAKTUPOBAHMS W METOJOB
pexombunanTHbeIx JIHK 17151 monydenus ncxoHoro mMarepuaa AJis CENeKIIH.
[lonyuenne mnonumuonnoB. BuyTpuBuioBas ruOpuamzanus. bauskopoacTBeHHOE
CKpelllMBaHue, Wi WHOpuIuHr. HepoacTBeHHOE CKpeuBaHWE, WM ayTOPHIUHT.
I'eteposuc n ero npuuumsbl. Mcnons3oBanue rereposuca B cenekunu. OtnanéHHas
rubpuamzanys. Ilpeononenne Oecruioaust MeXBUIOBBIX THOPUIOB. JlocTmxeHus

CCIICKIIMHN paCTCHI/Iﬁ U XXMBOTHBIX

3.7

OOBEKTHI, UCHIOJIb3YeMbIe B OMOTEXHOJIOTHH, — KJIETOYHbIE M TKAHEBBIE KYJIBTYpBI,
MHUKPOOPTaHM3MBl, HUX  XapaKTepUCTHKa. TpanuiroHHas  OMOTEXHOJIOTHS:
xje0oneueHne,  MOJydYeHWE  KUCJIOMOJOYHBIX  MPOAYKTOB,  BHHOJEIHE.
Muxkpobuonornyeckuii  cuHte3. OOBEKTHI MHUKPOOMOJOTMUECKUX TEXHOJIOTHM.
IIpom3BosncTBO  O€nKa, aMUHOKMCIOT M BUTAaMHMHOB.  VIcKyccTBeHHOE
OILUIOOTBOpEHUE. PEKOHCTPYKIMS SMIEKICTOK W KIOHMPOBAHUE JKWBOTHBIX.
MeTton TpaHCIUTaHTaUK AP KIETOK.

XpOMOCOMHAsi W TeHHas WHXEeHepusa. VICKycCTBEHHBIM CHHTE3 TI€Ha U
KoHCcTpynpoBanue pexkomOuHaHTHBIX JIHK. JlocTmxkeHuss W MepCreKTHBBI
XpPOMOCOMHOM M TEHHOM WHXXEHEepUU. MeaurnumHcKkue OHUOTEXHOJIOTHH.

Hcnonp30Banne CTBOJIOBBIX KIIETOK

Cuctema u MHOrooOpaszue OpraHudecKkoro Mupa

4.1

buonoruueckoe  pazHooOpasue  opranusmoB.  CoBpeMeHHass  cHCTEMa
opranuyeckoro Mmupa. IlpuHnunel knaccudpukanuu opraHuzMoB. OCHOBHbBIE
CUCTEeMaTUYECKUE TPYIIIbI OPraHU3MOB.

Oco0eHHOCTH CTPOCHUA M KHUIHEACATEIHLHOCTH OJHOKIETOYHBIX OpPraHU3MOB.
bakTepuu, apxeu, oJHOKJIETOUHbIE TPUOBI, OJHOKIETOUHBIE BOAOPOCITH, APYTUe
npoTucThl. KonoHnanbHple opranu3mbl. J[BI)KEHHE OJJHOKJIETOUYHBIX OpraHU3MOB:
amME€O0oUIHOe, KI'YTHKOBOE, PECHUYHOE. 3alliTa y OAHOKIECTOYHBIX OPTraHU3MOB.

Pa3,[[pa)KI/IMOCTB Y OAHOKJICTOYHBIX OPraHU3MOB. Takcucer




4.2

MHOrokyeTouHble pacTeHMs. B3auMOCBsA3b YaCTE MHOTOKJIIETOYHOI'O OpraHu3Ma.
Tkanu, opraHbl U1 CUCTEMbI OPTraHOB MHOTOKJIETOYHOTO opranusma. OpraHusm
Kak eauHoe uenoe. TkaHu pacteHuid. TuIbl  pacTUTENBHBIX  TKaHEM:
oOpa3oBaTellbHasi, TIOKPOBHAs, TMPOBOJMAIINAS, OCHOBHAs, MEXaHHYECKas.

OcobeHHOCTH CTpoeHus, PYHKIMHA U pacroiOKEeHUsI TKaHEeW B OpraHax pacTeHUH

4.3

BereratuBHble U T€HEpAaTUBHBIE OpraHbl pacTeHU. DYHKIIMK OPraHOB U CUCTEM
opranoB. Kapkac pactenuil. J[BUKEHHE MHOTOKJIETOYHBIX PACTEHUI: TPOIIU3MBI 1
Hactud. llornomeHnne BOABL, YIVIEKHCIONO ra3a M MUHEPAIbHBIX BELIECTB
pacrenusimu. Jlpixanue pactenuil. Auddysus ra3oB yepe3 MOBEPXHOCTh KIIETKH.
TpancnioptHele cuctembl pacTeHuil. Beinenenue y pactenmil. 3ammra y
MHOTOKJIETOUHBIX pacTeHuid. Kytukyna. CpeacTBa mMacCMBHOM M XHUMHYECKOM
3amuThl. OUTOHIMIBIL.

PasnpaxumocTe M perymsnus y opraHu3MoB. Pa3npakuMoCTe M perymsinus y

MHOT'OKJICTOYHBIX paCTeHHﬁ. PocToBEIe BemecTBa U UX 3HAUCHUE

4.5

MHOroKJIeTOUYHEIE  KUBOTHBIC. B3amMOCBSI3b  dacTei  MHOT'OKJIICTOYHOTO
opranu3ma. TKaHH, OpraHbl U CUCTEMbl OPTaHOB MHOTOKJICTOYHOTO OpraHHu3Ma.
OpranusMm kak eauHoe nenoe. ['omeocras. TkaHu KMBOTHBIX U 4esOBeKa. THIBI
KUBOTHBIX TKaHEW: SMUTENUalbHasl, COCAMHHUTEIbHAs, MBIIICUHAs, HEpPBHAS.
OcoOenHoct cTpoeHUs, (YHKIUHA ¥ pacloNIOKEHUsT TKaHEeH B OpraHax

JKUBOTHBIX U YCJIOBCKA

4.6

OpraHel ¥ CUCTEMBI OPraHOB KUBOTHBIX. DYHKIIMM OPraHOB U CUCTEM OPraHOB.
Onopa Ttena opraHu3moB. CKeleTbl OJHOKIETOYHBIX M MHOTOKJIETOYHBIX
XKUBOTHBbIX. HapyxHblil 1 BHYTpeHHUI ckeneT. CTpO€HHE U TUIBI COEIMHEHUS
KOCTEM.

JIBrKeHUEe MHOTOKJIETOYHBIX JKMBOTHBIX. IIuTaHme sxuBOTHBIX. IluTanue
MIO3BOHOYHBIX KUBOTHBIX. J[pIxaHue kxuBOTHBIX. KokHOoe apixanue. JXKabepHoe u
JIErOYHOE JIbIXaHUE.

JlpixaHu€ MO3BOHOYHBIX >KMBOTHBIX. OJBOJIOLIUMOHHOE YCIOXKHEHHE CTPOCHUS
JNETKUX MO3BOHOYHBIX JKMBOTHBIX. JIpIXaTenabHas cucTeMa 4enoBeka. MexaHusm
BEHTWIALMM JIETKMX Yy MNTHI W MIEKONUTAOMMUX. TpaHCHOPT BEILECTB Y
opranu3mMoB. TpaHCHOPT BelIeCcTB y KMBOTHBIX. KpoBeHOCHas cucrema u €€
opranbl.  KpoBeHocHas  cucTtemMa  IO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpOBOOOpaIleHNs. DBONIOLMOHHBIE  YCIOXKHEHHsI CTPOEHHUS  KPOBEHOCHOM
CUCTEMBI IT0O3BOHOYHBIX JKMBOTHBIX. BblaeneHue y opranusMoB. BeineneHue y
XKUBOTHBIX. CoKkpaTuTenbHble Bakyosn. Opransl BbiieneHus. CBsA3b MOJIOCTH Tea
C KPOBEHOCHOM M BBIIEIUTEIBHOW cHCTeMaMH. BplieneHue y IO3BOHOYHBIX
KUBOTHBIX. 3allluTa y MHOTOKJIETOYHBIX JKMBOTHBIX. IlokpoBel M  uX

IIPOU3BO/IHBIE.




PaznpakMMOCTb U peryisiius y OpraHu3MoB. Pa3ipaxuMocTs y 0JTHOKJIETOYHBIX
opranu3MoB. Takcuchl. Pa3IpakUMOCTb W peryniuus y MHOTOKJIETOYHBIX
pactenuii. PocToBble BelecTBa U MX 3HAUCHUE.

HepBHas cuctema u peduieKTopHasi peryJsiiusi Y MHOTOKJIETOYHBIX >KHBOTHBIX.
HepBHas cuctema u e€ oT/esnbl. DBOMIONMOHHOE YCI0KHEHUE CTPOSHUS! HEPBHOM
CHCTEMBI y KHBOTHBIX.

PazpaboTka anroputMoB u mporpamMMm s dPPEeKTHBHON (HYHKIHOHAIEHON
aHHOTAllUM  TEHOMOB,  TPAHCKPUITOMOB,  TPOTEOMOB,  METabOJIIOMOB

MHKPOOPTraHU3MOB, PACTCHHM, )KUBOTHBIX U YEJIOBEKA

OpFaHI/IBM YCJIOBCKA U €ro 310POBLEC

5.1

OpraHsel 1 cUCTEMBI OPraHOB yesnoBeka. OTIebl TOJIOBHOTO MO3ra T03BOHOYHBIX
KHUBOTHBIX. Peduekc u peduiekropHast 1yra. be3ycinoBHblE U yCIOBHBIC
pednexcel. ['ymopanbHasi perymsiiusi ¥ SHJIOKPHUHHAs CHCTEMa >KMBOTHBIX U
yenoBeka. JKene3pl JHAOKPUHHONM CUCTEMBI M X TOPMOHBIL. JIeCTBHE TOPMOHOB.
B3aumocBsi3b HEpBHOW W SHIAOKpUHHOM cucteMm. [ 'unortamamo-runodusapHas

cucreMa. Peduiekc u pedriekropHas gyra. besycinoBHbie U yCIIOBHBIC pedIeKChI

5.2

3ammuTa opraHu3ma ot Oosie3Hed. MiMMmyHHas cuctema yenoBeka. KieTouyHwlld U
TyMOpaJbHBIA HMMMYHHUTET. BpoxkaEHHBIN, NpUOOpeTéHHBIN crienupuiecKuii
uMMyHHuTeT. Teopusi  KIOHaNbHO-celeKTUBHOro ummyHutera (IL.Dpmux,
®.M.bepuer, C.Toneraa). BocnaauTenbHble OTBETHI OpraHu3MoB. Poub

BpO)K,I[éHHOl"O HMMYHHUTCTA B Pa3BUTUN CUCTCMHBIX 3a00J1eBaHNHI

5.3

KpoBeHocHast cuctema u e€ opranbl. Cepaue, KpOBEHOCHBIE COCYIbl U KPOBb.

Kpyru kpoBooOGpamienus. Pabota cepaua u e€ perymnsuus

5.4

Z[LIX&HI/IG YCJI0BCKa. Z[I/I(b(bygl/lﬂ ra3oB 4Cpe3 NMOBCPXHOCThb KIICTKH. I[BIX&TCHLH&H
cucTeMa YCJIOBCKaA. Z[LIX&TCJ]LH&H IOBCPXHOCTL. PCFYJ'U{I_[I/IH JAbIXaHU.

JIpIxaTeapbHble 00BEMBI

5.5

IInmeBapurensbHass cucreMa denoBeka. OTHENbl NUILEBAPUTEIBHOIO TpPAKTa.
[InmeBapurenpHple  Keye3bl.  BHYTPUIIONIOCTHOE M BHYTPHUKJIETOYHOE

MUIIEBApEHUE

5.6

ITokpoBsl u wux mnpousBoanble. Opranbl BbyieneHusa. [louku. Crtpoenue u
¢byHkunoHupoBanue Hegpona. OUIBTpPAIMs, CEKPEIHs U 00paTHOE BCAaCHIBAHHUE

KaK MEXaHU3MbI paboThI OpraHoB BeieseHust. OOpa3oBaHHe MOYH Y YeTIOBEKa

5.7

I[BI/I)KGHI/IG yeJIoBeKa: MEIeuHas cucteMa. CKeJleTHBIC MBIIIIObLI 1 HUX pa60Ta.

CrtpoeHue u TUIBI COEAUHEHUST KOCTEH

Teopm{ ABOJIIOIMH. Pa3BuTHE )KU3HHU HA 3emie

6.1

OpomonmonHass  Teopuss Y. JlapBuna. IIpeanochuiku — BO3HUKHOBEHHS

napsuHu3Ma. JKu3Hb 1 HaydHas JgedareinbHocTs Y. JlapBuHa.




JIBmokymiue cuiibl 3BodIONUU BUAoB o Y. JlapBuHy (BbICOKass MHTEHCUBHOCTH
pa3MHOXKEHHS OPraHM3MOB, HACIEACTBEHHas W3MEHYHBOCTh, Oopnba 3a
CYIIECTBOBAHHE, ECTECTBEHHBIN M UCKYCCTBEHHBINA 0TOOD).

Odopmrnenne cuHteTndeckoil Teopuu 3Boiroruu (CTD). HeittpanbHas Teopus
sBonon. COBpeMEHHAsl SBOJIOIMOHHAS OMOJIOTHs. 3HAYEHHUE DBOJIOLMOHHON

Teopur B POPMUPOBAHUN €CTCCTBCHHO-HAYYHOW KapTHUHBI MUPA

6.2

Ilomynsiumst kak 3JIeMEHTapHas enuHuna 5BoOIMH. COBpPEMEHHBIE METO/BI
OLIEHKM T'€HETHYECKOTO pa3HOoOOpa3usi W CTPYKTYpbl momyisuuid. M3meHenue
reHoOHJ]a TOMYJSIUH KaK 3JIEMEHTApHOE SBOJIIOLIMOHHOE SIBJICHHE. 3aKOH
reHetudeckoro paBHoBecus [[x. Xapau, B. BaiinOepra.

OneMeHTapHble  (aKkTOpbl (IBIKYIIME CHJIBI) DBOJIOMUH. MyTarmoOHHBII
nporecc. KomOunatuBHas wu3MeHUHMBOCTh. Jlpeiid TreHOB — cliiydaiiHble
HEHAIpaBJIEHHbIE HW3MEHEHUS 4YacToT ajuleliell B momyiasuusax. Oddexr
OCHOBATEJIA. Murpauuu. Mzossiius TIOITYJISIIIUM reorpaduueckas
(mpocTpaHCcTBEHHAas ), OMoJoTHYecKast (PEpOTyKTHBHAS ).

EcrectBennplii  oTOOp — Hampamistoni  (akTtop dBomonudA.  DopMbl
€CTEeCTBEHHOTO  OTOOpa: JBIKYIIUH, CTAOMIM3UPYIOUIUH, pPa3pbIBAOLINI
(mm3pyntuBHbIH). [TonoBoit 0TOOD.

[lpucnocoO0nNeHHOCTh  OpPraHU3MOB  KakK  pe3ylbTaT  MHUKPOAIBOJIOLHH.
Bo3HuKHOBEHHE  MPUCIIOCOONEHMH Yy  OpraHu3MoB.  ApomMopdo3sl U
uanoanantauuu. [Ipumeps! npucrnocobnenuii y opranuzMoB. OTHOCHTEIBHOCTD
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB.

Bun, ero xpurepum u  cTpykTypa. BupooOpa3oBaHue Kak pe3yabTaT
MUKpodBOTIONMK. M3omsiua — kimrodeBoil ¢aktop BuaooOpazoBanus. [lytn u
CIIOCOOBI BHU1000pa30BaHMUS: aJUIONIATPUIECKOE (reorpaduyeckoe),
CUMIIATPUYECKOE  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (MOIUIUIOWIU3AIINS,
rudpuausanys). JJinTeabHOCTh 3BOIIOLMOHHBIX ITPOLECCOB.

Mexanu3mbl HOpMUPOBAHUS OHMOJIOTHUECKOTO PA3HOOOpa3usl.

Ponb 3BOMIONIMOHHON OHONMOTMU B Pa3pabOTKE HAyYHBIX METOJOB COXpPaHEHUS
O6uropa3zHooOpazus. MUKpPOIBOJIIONUS U KOABOJIOLMS MAapa3UTOB U UX XO3S5EB.
MexaHu3mbl HOpMUPOBAHHS YCTOHYMBOCTH K aHTUOMOTHKAM M CIIOCOOBI GOPHOBI

Cc Hell

6.3

MeTtoasl u3ydeHus MakpodBoiroiuu. [lameoHTonmornyeckue MeTOAbl H3y4EHUS
sBomonmu. [lepexonubie popmbl U PUIIOreHETHYECKUE PSAIBI OPTaHU3MOB.
buoreorpaduueckue meroasl uzydeHus sBomonun. CpaBHeHue Gropsl U GpayHbI
MaTEPHUKOB M OCTPOBOB. bruoreorpaduueckue obnactu 3emin. Bunbi-sHaeMuku u
PEJHUKTEHI.

DOMOpHONIOTHYECKUE W  CPaBHUTEIBHO-MOP(OIIOTHYECKHE METOJbl HU3ydEeHHUs




HBONIIOIIMU. ['eHeTHUecKre MeXaHW3Mbl HBOJIIOIIMU OHTOTEHEe3a W TOSIBICHUS
HBOJIIOIIMOHHBIX ~ HOBIIECTB. [ OMOJIOTHYHBIE W  AHAJNOTUYHBIE  OpPTaHbL
PynumenTtapHple  opraHbl M aTaBU3MBL. ~ MOJEKYIsIpHO-T€HETHUECKHE,
OMOXMMHYECKHEe ¥  MaTeMaTHYeCKUe  METOAbl  W3YYEeHHUS  DBOJIOIHUU.
I'omonornunsie TeHbl. COBpEeMEHHBIE METOMABI MOCTPOSHUS (PUIOTCHETHYECKUX
JIepEBbEB.

XpOMOCOMHBIC MyTalliu 1 3BOJIOLNUA T'CHOMOB.

OO0mue 3akoHOMEpHOCTH (TMpaBWia) HBOMONKMU. HeoOpaTUMOCTh 3BOIIOIUH.

AnantuBHas paguanysa. HepaBHOMEpHOCTh TEMIIOB 3BOJIIOLAH

6.4

Hay4nple rumoTe3bl NPOUCXOXKICHHS OJKU3HM Ha 3emie. AOHOreHe3 U
naHcnepmus. JloHay4dHbIe IPeICTaBICHHUS O 3apOKICHUH KU3HU (KPEarliOHU3M).
I'unoTe3a MOCTOAHHOIO CaMO3apOXKACHUA JKU3HHU U €€ ONPOBEPIKEHUE OIBITAMU
®. Peau, JI. Cnamwtanmanu, JI. Ilactepa. IIpoucxoxkneHue XKU3HH H
acTpoOHOoJIOTHS.

OcHoBHBIE 3Tanbl HeopraHuyeckoi spomouuu. [lnanerapHas (reojormueckas)
HBOJIOLMA. XHUMMYECKas »SBOJIOLUSA. AOHMOT€HHBIH CHHTE3 OpraHHYeCKuX
BemecTB u3 Heopranmyeckux. Omeir C. Mwmepa u I'. HOpu. OO6paszoBanue
nosuMepoB u3 MoHoMepoB. Koanepsathas runoreza AWM. Onapuna, rumnoresa
nepsuyHoro OyneoHa JIx. XonneitHa, reHermdeckas rumnotesa I. Mémnepa.
Pu6ozumer (T. Yek) u runoreza «mupa PHK» V. I'mnbepra. dopmupoBanue
MeMOpaH U BOSHUKHOBEHHUE MTPOTOKIIETKH.

Uctopust 3emnn u meroasl €€ u3yueHusi. Vckornaemble OpraHMYECKHE OCTaTKU.
I'eoxpononorust u €€ Meronpl. OTHOCHUTENbHAs M aOCOJIIOTHAs T€OXPOHOJIOTHS.
['eoxpoHOnOrnYecKas mKajaa: 30Hbl, 3Pbl, IEPUOJBI, FTIOXH.

HavaneHble 3Tanel opraHndeckoi sBosronuu. IlosiBieHHE M BOIIOLHMS MEPBBIX
KJIETOK. OBoyonusi MeTtaboin3ma. BO3HHKHOBEHHME TMEPBBIX HKOCHUCTEM.
CoBpemeHHbIE MUKPOOHBIE OMOIIIIEHKN KaK aHAJIOT EPBBIX HAa 3eMile COOOIIECTB.
Crpomatonutsl. [IpokapuoOThI U 3yKapHUOTHI.

[IpoucxoxaeHne 3ykapuoT (CHUMOHOreHe3). OBOJIOLMOHHOE IMPOUCXOXKIECHHUE
BUpYycOB. IIpoMcX0XneHHME MHOTIOKJIETOYHBIX OPraHu3MoOB. Bo3HUKHOBeHHE
OCHOBHBIX T'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tamlbl SBOJIIOLMHU BbICIIUX pacTeHuil. OCHOBHBIE apoMOp(O3bI
pacteHui. Beixon pacrenmii Ha cymry. IlosiBneHue CHOpOBBIX pacTEeHUN U
3aBoeBaHue uMH cymu. CemeHHble pacTeHus. IIpoucxoxkieHune IBETKOBBIX
pacTeHun.

OcHOBHBIEC 3Tambl 3BOJIIOLMU JKUBOTHOTO Mupa. OcHOBHBIE apoMOp(O3bI
KHUBOTHBIX. Benzckas ¢ayna. KemOpuiickuii B3pbIB — MOSBICHHE COBPEMEHHBIX
tunos. [lepBrie XopoBbIe kUBOTHBIE. JKU3HB B BOJIE. DBOJIOLUS TO3BOHOYHBIX.

[Mpoucxoxnenne ampuodwii U penTwvid. [IpOUCXOXKICHHE MIICKOIHUTAIONUX U




ntun. [Ipunnun xiarodeBoro apomopdosa. OcBoeHHe O€CHO3BOHOYHBIMHM U
[I03BOHOYHBIMHU KUBOTHBIMU CYIIU.

Pa3BuTHe xu3HU Ha 3eMJe [0 PpaM U NEepHoAaM: apXel, NPoTepo30H, MaIE030H,
Me3030i, KaiiHO30#l. OOm@as XapakTepuCTHKa KJIMMaTa W TeOJOTHYECKUX
nporieccoB. [losiBieHue U paciBeT XapaKTEePHBIX OPraHU3MOB. YTIe00pa3oBaHHe:
€ro YCJIOBHS U BIMSIHUE Ha ra30BbId COCTaB aTMOC(EPHI.

MaccoBble BBIMHpaHUS — DKOJIOTMYECKHME KPHU3UCHI Ipouwioro. I[IpuuuHel u
CJIEJICTBUSL MacCOBBIX BbIMHpaHUil. COBpPEMEHHBIN 3KOJOTMYECKUI KPHU3UC, €0

0COOEHHOCTH

6.5

Pasnensl u 3amaunm anTpomosyoruu. Metonael aHTponosiorud. CTaHOBIEHUE
MIpEICTaBICHUIN O MPOUCXOXKIEHUH ueraoBeka. COBpeMEHHbIE HayUHbIE TEOPHH.
CxoacTBO 4enoBeKa C KUBOTHBIMH. CHCTEMaTHYECKOE ITOJIOKEHUE YEJIOBEKa.
CBuzerenbcTBa  CXOJACTBA  YEJIOBEKA € JKMBOTHBIMHU:  CPaBHUTEIIBHO-
MOP(OJIOTHIECKHUE, AMOPHOJIOTUYECKHE, (hU3HO0TIOTO-OMOXUMHYECKHE,
noBegeHYeckre. OTINYus YeloBeKa OT )KMBOTHBIX. [IpAMOX0KI€HNE U KOMIUIEKC
CBA3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rOJOBHOIO MO3ra U BTOPON CUTHAJIBHOMN
CHUCTEMBI.

JBwxyue cuibl ((pakTopbl) aHTPONOreHe3a: OWOJOTHYECKHE, COIMAJIbHBIE.
CooTHolreHrne ONOOTHYECKUX U COLUANIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.
OCHOBHBIE CTaJIMM AHTPOIIOT€HE3a. ABCTPAIIONIUTEKN — JBYHOTHE MIPEAKY JIFOACH.
UYenoBek  yMmenblil, IepBble HU3TOTOBICHUSA  opyaud Tpyaa. UYenosek
MPSIMOXOJISAIIMN W TEpBBIA BbIXOA Jrofel 3a mpenensl Adpuku. Yemosek
reiinenbOepreckuii — oOLMI NpPeJoK HEaHIEePTAIbCKOIO YeJIOBEKAa U YeJIOBEKa
pasymHoro. YenoBek HEaHIEPTaJbCKUW KakK BHUJ JIIOJECH XOJIOAHOTO KIMMAaTta.
UYenoBek pa3yMHBI COBPEMEHHOI'O THIIA, JEHHUCOBCKUH YEJIOBEK, OCBOEHHUE
KOHTHHEHTOB 3a npenenaamu AQpuku.

DOBOJNIONMUS COBPEMEHHOIo uesoBeka. EcTecTBeHHbII 0TOOp B MOMYJISLUAX
yenoBeka. MyTalMOHHBIN TMporiecC U noauMopdusm. [lomynsimoHHbIe BOJIHEI,
npeiid renos, murpanus U «3pQPexT ocHOBATENS» B MOIMYJISIIHUSIX COBPEMEHHOTO
YEJI0BEeKa.

Yenoseueckue pacbl. IloHatne o pace. bonbimme pacel: eBponeougHas
(eBpasuiickasi), aBCTpaJlo-HerpouJHas  (PKBaTOpUaAIbHAs), MOHIOJOUAHAS
(a3marcko-amMepuKaHcKas). Bpems u myTtu pacceneHuss uyenoBeKa IO IUIaHETe.
EnuncrBo  uyenmoBeueckux pac. HayuHas  HECOCTOSTENBHOCTb — pacu3Ma.
[IpucnocoOIeHHOCTh YelloBeKa K pa3HbIM YCIOBUSM OKpPY)KAIOILIeH cpenbl.
Bausiaue reorpaduyeckoit cpenbl W Apeiida TeHOB Ha MOP(OJIOTHIO H

(U3NOTIOTHIO YeIOBEKA

OKOCHCTEMEI U MMPpUCYMIUE UM 3aKOHOMEPHOCTHU




7.1

Pasnensl n 3agaun sxosnorun. CBA3b 3KOJIOTUN C IPYTUMH HaYKaMH.
Mertoabl skonoruu. IloneBble HaOmOAeHUSA. OKCIEPUMEHTHI B  HKOJOTHH:
npUpoaHble U JabopaTopHble. MoOAETMpOBaHHE B JKOJOTHMH. MOHHUTOPUHT

OKpYKaroIIel Cpe/ibl: TOKAIbHBIN, perHOHANBHBIN U TI00ATbHBIHA

7.2

Okonorndyeckre (akTopsl U 3aKOHOMEpHOCTH uX zeictBus. Knaccuduxanms
IKOJIOTHUECKUX (DAaKTOpOB: aOMOTHYECKHE, OHOTHUYECKHE, aHTPOIOTCHHBIE.
OOme 3aKOHOMEpPHOCTH JEHCTBHA SKOJIOTHYEeCKHX (akTopoB. IlpaBuio
muHumyma (K. Ilnpenrens, 0. JIuOux). TonepanTHOCTh. DBpUOMOHTHBIE U
CTEHOOMOHTHBIE OPTraHU3MBI.

Abuotnyeckue ¢akropsl. CBeT Kak 3Kkojormueckuii akrop. [leiicTBue pasHbIX
Y4aCTKOB COJHEYHOTO CIHEKTpa Ha OpPraHu3Mbl. DKOJOTUYECKUE TPYIIbI
pacTeHHii M JKUBOTHBIX 110 OTHOIIEHHIO K cBeTy. CuUrHajgbHash pojib CBETA.
DOTONEPHUOIU3M.

Temmepatypa kak »dxonorumueckuii dakrtop. JlelictBue Temmeparypbl Ha
opranu3Msl. [ToWKUIOTEpMHBIE U TOMOHOTEPMHBIE OpraHU3MbI. DBPUTEPMHbBIC U
CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnocte kak 9konorumdeckwit  (aktop. IlpucmocobneHuss pacTeHuit K
NOJJIEpKAaHUIO BoJHOrO Oananca. Kiaccudukanus pacTeHUl MO OTHOILICHHIO K
BoJie. [IpucnocoOaenust >KUBOTHBIX K U3MEHEHUIO BOAHOTO PEXHMMA.

Cpensl oOuTaHHMs OpPraHM3MOB: BOJHAs, HA3eMHO-BO3/AYILIHAs, IIOYBEHHAs,
ryOMHHAs ~ TMOJANOYBCHHAs, BHYTPUOpPraHW3MeHHas. (DH3UKO-XMMUYECKHE
0COOEHHOCTH Cpell OOUTAaHUS OpPraHu3MOB. lIpHcrOCOOJIEeHUs] OpPraHHW3MOB K
KHU3HU B pa3HbIX Cpeaax.

buonoruueckue putmbl. Bueninue u BHyTpeHHHE puTMbl. CyTOYHBIE U TOJIUYHbBIE
putMbl. [IpHcrnoco61eHHOCTh OpPraHW3MOB K CE30HHBIM H3MEHEHHSIM YCJIOBUMN
KHU3HU.

XKuznennrsle Gopmbl opranusmoB. [lonstre o xu3HeHHON (opme. JKuU3HEHHBIE
(GbopMbI pacTeHuil: AepeBbs, KYCTapHUKH, KYCTapHUYKHA, MHOTOJIETHHUE TpPaBbl,
onHoJIeTHUE TpaBbl. JKu3zHeHHbIe (HOPMBI JKUBOTHBIX: THAPOOUOHTHI, T€OOUOHTHI,
a’po6uoHTHL. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HHU.

buotnyeckue QaxTopbl. Buubl OMOTHYECKMX B3aMMOACHCTBUI: KOHKYpPEHIMS,
XMITHUYECTBO, cuMOMO03 U ero ¢opmsl. Ilapazutusm, koonepauus, MyTyalnu3M,
KOMMEHCAIN3M (KBapTUPAHTCTBO, HaXJ1eOHUYECTBO). Hetpoduueckue
B3aUMOJICHCTBUS  (Tomuueckue, (Qopuueckue, (¢dadbpuyeckue). 3HAUYCHUE
OMOTMYECKMX B3aMMOJCHCTBHI [UIi CYyIIECTBOBAHUS OPTraHU3MOB B Cpeie

obutanus. [IpHHINT KOHKYPEHTHOT'O UCKITIOUCHHS

7.3

DKOJIOTUYECKUE XapaKTepUCTUKH nomyssiiuu. Ilomynauusa kak Ouosnoruyeckas

cucreMa. Posib HEOHOPOIHOCTH cpefibl, PU3HUECKUX OaphepOB U OCOOCHHOCTEH




OHMOJOTUN BUIIOB B (DOPMHUPOBAHUM MPOCTPAHCTBEHHON CTPYKTYpPHI MOMYISIIUH.
OcHOBHbIE MOKa3aTeau NOMYJSLUUU: YUCIECHHOCTb, IJIOTHOCTb, BO3PAaCTHAs H
MOJIOBAsl CTPYKTYpa, POXKIAeMOCTb, MPUPOCT, TEMII POCTA, CMEPTHOCTD,
MUTpanusi.

Dkonoruueckasi CTpykrypa nomyisuud. OIlLleHKa YHUCIEHHOCTH TOMYJISALHH.
Junamuka nomyisiniuyd U €€ peryasiuus. bUoTHYecKui MOTeHIMal MOMYJIsSIUH.
MopenupoBanue AWMHAMUKH —Tonyiasiiud. KpuBble pocTa  YMCICHHOCTH
nonyisiuud. KpuBble BbDKMBaHUA. Perynsmus 4ucI€HHOCTH TOMYJISAIHN: pOJib
(akTopoB, 3aBUCANIMX W HE 3aBUCANIMX OT TUIOTHOCTH. OKOJOTUYCCKUE
cTpareruu BUJOB (r- u K-ctparerun).

[Tonsitue 00 oKosormyeckoil Hume Buga. Mectoobutanue. MHoromepHas
Mojenb dKkojorudeckod Humm Jx.M. XatunHcona. Pa3mepsl 3KOI0rHMYeCcKOM
Huid. [loreHimanpHas 1 peain30BaHHas HUILIU.

Buag xak cucrtema nonynsuuid. Apeanbl BUIOB. Buabl U UX KU3HEHHBIE
CTpaTeruu.  3aKOHOMEPHOCTH  TIOBEICHUSI U MUTpAllUid  KUBOTHBIX.

buonorunyeckue nHBa3zuKu JYKEPOJAHBIX BUIOB

7.4

CooOmiectBa opraHu3MoB. buoreHo3 u ero crpykrypa. CBs3u Mexay
opraHu3MamMu B OHoOIeHO3e. DJKocucTeMa Kak OTKpeITas cucrtema (A.JDx.
Tencnu). @yHKIMOHAIBHBIE OJOKM OPraHU3MOB B 3KOCHUCTEME: MPOAYLEHTHI,
KOHCYMEHTHI, peayleHThl. Tpopuueckue ypoBHH. Tpoduueckue memnu u CeTH.
Abuotnueckue 010ku sKocucteM. [louBel W Wikl B 3KocucTeMax. KpyroBopoT
BELIECTB U IIOTOK SHEPTUU B IKOCUCTEME.

OcHOBHbIE IOKa3aTeNM 3KOCHCTEMBbI. buomacca M NMpoayKius. DKOJIOTHYECKUE
MUPAMHUJIBI YUCEN, OMOMACCHI U YHEPTHUH.

HanpaBneHnHble 3akOHOMEpHBIE CMEHBI COOOIIECTB — cyKueccuu. [lepBuuHble u
BTOPUYHBIE CYKLUECCHMM M HX IPUYUHBL. AHTpPOIOIr€HHbIE BO3JCHCTBUSA Ha
cykueccuu. KimmmakcHoe cooOmiectBo. bruopaznoobpasue v moiHoTa KpyroBopora
BEIIECTB — OCHOBA YCTONUMBOCTU COOOIIECTB.

[IpuponHeie 3KOCUCTEMBI. AHTPONOTE€HHBIE HKOCUCTEMBI. ATrpO3KOCHUCTEMA.
ArpoueHo3. Pa3znuuns Mex1y aHTpONOT€HHBIMU U TPUPOAHBIMH 3KOCHCTEMAaMHU.
VYp6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. I'opojickas diopa u
¢dayna. CuHaHTponu3anus ropojackoil (hayHel. buonornueckoe u xo3sHCTBEHHOE
3HAYeHHUE arpo3KOCUCTEM M YypOO3KOCHCTEeM. 3aKOHOMEPHOCTH (OPMHPOBAHUS
OCHOBHBIX B3aUMOJCUCTBUI OPTraHU3MOB B SKOCUCTEMAX.

[IepeHoc 3HEPrUM M BEIIECTB MEKIY CMEKHBIMU 3KOCUCTEMaMHU. Y CTOMYUBOCTD
OpraHM3MOB, TMONYJISUUI M OKOCUCTEM B YCIOBUSX €CTECTBEHHBIX U

AHTPONOTEHHBIX BO3CUCTBUN

7.5

buochepa — oOmemnanerapHas oOojiouka 3emiid, TJAE€ CYIIECTBYET WM




cyliecTBoBasia kH3Hb. YueHue B.M. Bepnaackoro o Ouocdepe. Ob6nactu
o6uocdeps! u e€ cocran. JKupoe BemiecTBo 6Mochepsl U ero GyHKIUH.
3akoHOMEpHOCTH cyiecTBoBaHusl Ouochepel. OcobeHHOCTH Omochepsl Kak
rno0anbHOM  sKocucTeMbl.  J[MHaAmMHueckoe  paBHOBecue B Ouocdepe.
KpyroBopotbl BemiecTB W OHOreoXuMH4ecKkne LUKIBI (yriepoja, as3ora).
PutMudHOCTb siBJICHUI B Ouocdepe.

3oHanbHOCTh Ouocdepsl. [lonstue o 6uoMe. OCHOBHBIE OMOMBI CYLIU: TYHAPA,
XBOMHBIC Jieca, CMCIIAHHBIC M MIMPOKOJMCTBCHHBIC JieCa, CTCIH, CaBaHHBI,
MYCTBIHM, TPOIHMYECKHE Jieca, BBICOKOTOphs. KiMMaT, pacTHTENbHBIH U
KUBOTHBII MUp OMOMOB CYIIIH.

CtpykTypa u (QYHKIHS KHBBIX CHCTEM, OICHKAa X PECYPCHOrO MOTCHIMada U

ouocdepHbIX GYHKITUN

7.6

DKOJIOTHYECKUE KPU3HUCHI U UX TMpUYUHBI. Bo3nelicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHUE BO3AYIIHOW cpenbl. OXpaHa BO3AyxXa. 3arpsi3HEHHUE BOIHOW CpPEIIbl.
Oxpana BOAHBIX pecypcoB. Pa3pymenue nmouBsl. OXpaHa MOYBEHHBIX PECYpPCOB.
W3MeHeHue knumara.

AHTpOIIOT€HHOE BO3JICUCTBUE HA PACTUTENIBHBIM M KUBOTHBIA Mup. OxpaHa
pPacCTUTEIBHOTO M KMBOTHOTO MHUpa. OCHOBHBIE NPUHLHUIIBI OXPAaHbl TPHUPOIBI.
Kpacubie kuuru. Ocobo oxpansemble mpupogusie Ttepputopun (OOIIT).
borannueckue caapl U 300J0TMYECKUE MTAPKU.

OCHOBHbBIE NPUHLMIIBI YCTOMYMBOI'O pAa3BUTHUS YEJIOBEUECTBA U IPUPOABIL.
PanmonanpHOoe  IpUpPOJONOIB30BAHUE U COXpaHEHHME  OMOJIOrMYECKOIO

pa3zHooOpazus 3eMiun




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

* buonorus. buonornyeckue cucteMsl U mporecchl; 10 Kiacc. yriryoiaeHHOe
obyuenue TepemoB A.B., [lerpocoBa P.A. O0miecTBO ¢ OrpaHHYCHHOM
otBeTcTBeHHOCTHIO « IOl MHEMO3MHA »

buonorus 10 knacc. Yriuy06n€éHnsiii ypoBeHb B 2X yacTax - [laceunuk B.B.,
Kamenckuit A.A., Py6rioB A.M. u np. AkiinonepHoe o01iectBo «3maTenbcTBO
"IIpocBenienue"

buonorus 11 knacce. Yrnyonennsiit yposens. [lon penakiueii B.B. Tlaceunuxka,

AxumonepHoe obmiectBo «M3narensctBo «IIpocBenieHue»

METOJIUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

buonorus. buonornueckue cucremsl u nporecchl. 10-11 kmaccer (yriryOéHHBIH
YPOBEHB): METOAUIECKOE ITOCOOHE ISl YUUTEIIS

BUOJIOT'UA

(yriyOneHHbIl ypoBeHs). Peanuzanus tpedoBanuiit ®I'OC

cpenHero obmero odpa3osanus, [lox penakiueii:

JI. A. ITapmrytunoit, ®I'bHY «HcTUTYT cTpaTeruu pa3BuTUs 00pa30BaHUS

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET



bu6anoreka [JOK
HNudoypoxk

Poccuiickas 35ekTpoHHas KO






		Нарутдинова Елена Владимировна
	Я утвердила этот документ




