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HNOACHUTEJBHAS 3AIIUCKA

[Iporpamma mo ydeOHOMY mnpeamery "buomorus" (mamee - Ouwosorus) 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, Konmenuuu mnpenojaBaHusi ydeOHoro mpenmera «buonorus» u
OCHOBHBIX MOJIOKEHUM (PenepanbHoil paboueil mporpaMMbl BOCIIUTAHHUS.

VYuebnniii npeamer «buonorus» yrayonéHHoro ypoBHs u3ydenms (10-11
KJIACChI) SIBJISIETCSI OJIHUM M3 KOMIIOHEHTOB IpeIMeTHOM obsiactu «EcTecTBeHHO-
HayuHble npenMerbl». CoriacHo mnonoxenusm OI'OC COO mnpodunbHbIE
yueOHbIE TPEIMETHI, U3yuyaeMble Ha YrIIyOJIEHHOM YPOBHE, SIBJISIOTCS CHOCOOOM
mubdepennmanu  oOy4eHHS Ha YPOBHE CPEIHETro OO0Iero oOpa3oBaHUsS U
NpHU3BaHbl OOECHEUYUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIMM, CPEIHHUM
o0MM, cpeaHuM MpodecCHuOHANBHBIM U BBICIIUM OOpa3oBaHueM. B To ke Bpems
KOKIBIM M3 O3TUX Yy4eOHBIX TNPEIMETOB JOJKEH OBbITh OpPUEHTHUPOBAH Ha
OPUOPUTETHOE PEIICHHE O0PA30BATENbHBIX, BOCIHMTATEIBHBIX W Pa3BUBAIOLIUX
3a/a4, CBA3AHHBIX C MpodopueHTauuerd o00ydaroumxcss U CTUMYJIHUPOBAHUEM
UHTEpeca K KOHKPETHOM 00JIacTU Hay4yHOTO 3HAHUS, CBSI3AHHOTO C OUOJIOTHEH,
MEIUIIMHOM, SKOJIOTHUEN, TICUXOJIOTUEH, CIIOPTOM WJIA BOCHHBIM JICJIOM.

[Iporpamma no yueOHOMy mpenmery "buonorusa" naér npeacraBieHHE O
Henu M 3ajadax M3ydyeHus ydyeOHoro mnpeamMera «buonorus» Ha yriyOJI€HHOM
yYpOBHE, onpeenseT o0s3aTenbHoe (MHBAPUAHTHOE) PEIMETHOE COJIEpKAHUE, €rO
CTPYKTYpHpPOBAaHME [0 pas3jenaM ¢ TeMmaMm, paclpeieieHue 0 Kiaccawm,
PEKOMEHIYEeT MOCIEA0BATEIbHOCTh HM3YyYEHUs YYEOHOro marepuana ¢ y4EToM
MEXIPEIMETHbIX M BHYTPUIIPEAMETHBIX CBS3€U, JIOTMKH Y4eOHOro mpolecca,
BO3pPACTHBIX OCOOEHHOCTe oOyuwaromuxcsi. B mporpamme 1o Ouonoruu
peain30BaH TMPUHINI TPEEMCTBEHHOCTH C HU3Y4eHHWEM OWOJIOTHU Ha YpPOBHE
OCHOBHOTO  00miero oOpa3zoBaHusi, Oiarojgaps YeMy MPOCMAaTPUBACTCS
HANPaBJIEHHOCTh HAa  TMOCJEAYIOIlee pa3BUTUE  OHOJOTMYECKUX  3HAHUH,
OPUEHTUPOBAHHBIX Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
SKOJIOTHYECKOTO MBIIUICHHS, MPEICTAaBICHUNA O 3J0pOBOM 00pa3e >XKHU3HU, Ha
BOCIIUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpYyXKaromed mnpupogHou cpeae. B
nporpaMme 1o OWOJIOTHMU TakKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOIro mpeaMera
«buonorusiy B peanuzammu  TpeboBanuit DPIOC COO kK T1UIAHUPYEMBIM
JUYHOCTHBIM, METANpPEIMETHbIM W MPEIMETHBIM pe3yjbTaTaM OOydYeHUs U B
(GOpMHUpPOBAaHMM OCHOBHBIX BHJOB Y4Y€OHO-IIO3HABATEIBHOW  JI€ATEIBbHOCTH
Oo0y4YarommMxcst MO OCBOCHHUIO COJEpkKaHUS OMOJIOrMYecKOoro o0pa3oBaHUs Ha
YpOBHE CPEIHEr0 00111ero 00pa3oBaHuUs.

VYueOnpiii npeamer «buonorus» Ha ypoBHE CpPEeIHEro 001ero oOpa3oBaHUS
3aBepiiaeT OuoJorMYeckoe o0pa3oBaHME B IIKOJE W OpPHUEHTUPOBAH Ha



pacuigpeHue U yriyOJieHHe 3HaHWM 00ydJaromMxcs O JKUBOM IMPHUPOJIE, OCHOBAX
MOJIEKYJIIPHOM M KIJIETOYHOW OWOJIOTHH, SMOPHOIOrMM U OHOJOTHUU pa3BUTHS,
TCHETHKH, CEJICKITUU, OMOTEXHOJIOT UM, YBOJIIOIMOHHOT'O YYCHHS M KOJOTUH.

N3yuenne ydeOHOro mpeamera «buomorus» Ha yrIIyOJIGHHOM YpPOBHE
OPHUEHTHUPOBAHO Ha IOATOTOBKY OOYYAIOMIMUXCSA K IMOCIEAYIOMEMY TOTyICHHIO
Ouosjornyeckoro  o0Opa3oBaHMsl B By3ax M OpraHW3alusiX  CPEIHEro
npodeccruoHaabHOro 00pazoBanus. OCHOBY €ro cojiep>KaHusl COCTaBISIET CHCTEMa
OMOJOTUYECKUX  3HAHWUW, TONYYEHHBIX TIPH HW3YYECHUH  OOyYAFOIIMMHUCS
COOTBETCTBYIOIIMX CHCTEMATHYECKUX Pa3JielioB OMOJIOTMH HAa YPOBHE OCHOBHOT'O
obmiero obpazoBanusi, B 10—11 kjaccax 3TH 3HaHHUA TONY4YarOT pa3BuTHe. Tak,
pacIIMpEeHbl W YIIIYOJICHBI OWONOTHYECKHWE 3HAHWUS O PACTCHUSX, >KUBOTHBIX,
rpubax, OaKTepusx, OpraHU3ME 4YeIOBEKa, OOIIMX 3aKOHOMEPHOCTSAX >KH3HHU,
JIOTIOTHUTENIBHO BKJIFOUEHBI OMOJIOrMUeCKUe CBEAEHUS TPUKIIAHOTO U MMOMCKOBOI'O
XapakTepa, KOTOpble MOXXHO HCIIOJIb30BaTh KaK OPUEHTUPHI JJIsi MOCIETYIOUIEro
BbIOOpa mpodeccun. Bo3mokHa Takke HMHTErpamus OWOJOTHMYECKUX 3HAHUHA C
COOTBETCTBYIOIIMMH 3HAHUSAMH, TOJYYCHHBIMUA OOYYAIOMUMHUCS TPH W3YICHHUU
buzuku, XuMuu, reorpaduy 1 MaTEMaTUKH.

CrpykTypa mporpamMmbl 1o ydyeOHOMY mnpenmery "buomorusa" orpaxkaer
CHUCTEMHO-YPOBHEBBIM ¥ DBOJIOIMHOHHBIA TOAXOABl K W3YUYCHHUIO OWOJIOTHH.
CornacHo UM, U3y4arOTCs CBOWCTBA W 3aKOHOMEPHOCTH, XapaKTEPHBIC JIJIST )KUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3aIMK, IBOJIOIMN OPraHUYECKOro MUpa Ha 3emIie,
COXpaHEHUus: OMOJIOTMYECKOro pa3HooOpa3us IuraHersl. Tak, B 10 kiacce
U3Y4YalOTCSi OCHOBBI MOJIEKYJSIPHOM U KJIETOYHOW OMOJOTHM, IMOPHOJIOTHH U
OMOJIOTUY PA3BHUTHS, TCHETHKU W CEJICKIUH, OMOTEXHOJOTUH W CHUHTETHYECKOM
OMOJIOTUH, aKTYaIM3UPYIOTCS 3HAHHMS OOY4YaloIIMXCA MO OOTaHUKE, 300JI0THH,
anatomuu, (usmonoruu uenoBeka. B 11 kiacce wu3ydyaroTcsi SBOJTIOIMOHHOE
y4eHHE, OCHOBBI IKOJIOTHUHU U yueHue o Ouocdepe.

VYyeOubii  mnpeamer  «buonorus»  npu3BaH  00ECHEYUTh  OCBOCHHE
00yYarOIIMMHUCST OMOJIOTUYECKUX TEOPUN U 3aKOHOB, UJICH, IPUHIIMIIOB U MPABUII,
JIEXKAIUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTUHBI MUPA, 3HAHUI O
CTPOEHWH, MHOTO00pa3WMM W OCOOCHHOCTAX KIIETKH, OpraHW3Ma, TIOMYJISITUH,
OMOLIEH03a, SKOCUCTEMbI, O BBLIAIOUIUXCS HAYYHBIX JTOCTHUKEHUSIX, COBPEMEHHbIX
UCCJICIOBAHUAX B OMOJIOTHH, MTPUKJIATHBIX aCTeKTaX OMOJOTWYecKux 3HaHUM. [
pa3BUTHS W TOAJCPKAaHUS HMHTEpeca OOydJarImmxcs K OWOJOTHH Hapsay Co
3HAYUTEIBHBIM 00BEMOM TEOPETUUYECKOT'0 MaTepuajga B COAEPKaHUH TPOTPAMMBbI
1o OMOJIOTUHU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAHOBIICHUS U PA3BUTHUS
TOM WIM MHOW 005acTh OWOJIOTMH, BKJIAJOM OTEYECTBEHHBIX M 3apyOeiHBIX
YUEHBIX B pEIIEHUE BAKHEHTITNX OMOIOTHUECKUX U IKOJIOTHIECKUX TPOOIIEM.



Lenps uzyuenus yueoHoro npeamera «buonorus» Ha yriyOa€HHOM YpOBHE —
OBJIaJICHUE  OOYYaIOIIMMHUCS  3HAHUSMU O  CTPYKTYPHO-(PYHKIIMOHATLHOU
OpraHM3allud JKUBBIX CHUCTEM pa3HOro paHra M NpuOOpeTeHHe yMEHH
UCIIOJIb30BaTh 3TU 3HAHUS B (POPMHPOBAHUM HHTEpECa K ONpeaeinEHHOU 00JacTh
npodeccuOHaIbHON JeATETbHOCTH, CBSI3aHHOM € OWONOrHeW, WIM K BbIOOpY
y4eOHOTr0 3aBe/ICHUS JIJISl IPOOJIKEHUST OMOJIOTMYECKOro 00pa3oBaHUsI.

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

OCBOEHHE O0YYaIOIIMMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHUI: 00 OCHOBHBIX
OMOJIOrMYECKUX TEOPUSIX, KOHLEMIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
PAaBWJIAX, COCTABJISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTUHY MHUPA; O
CTPOCHUH, MHOTIo00pa3uu M OCOOCHHOCTSX OHOJIOTHYECKUX CHUCTEM (KJIETKa,
OpraHusM, MonyJsLus, BUa, OUoreoneHos3, ouocdepa); o BbIAAIOMINXCS OTKPBITUSIX
Y COBPEMEHHBIX HCCIIEIOBAHUSAX B OMOJIOTUH;

O3HAKOMJIEHHE OOYyYalOIIMXCS C METOJaMU MO3HAHHS >KUBOM MPUPOABL:
UCCIIEIOBATEIbCKUMH  METOJAaMU  OHOJOTMYECKUX HayK (MOJEKYJISIpPHOH U
KJIETOYHON OHOJOrMH, HMOPHUONOTUM W OMOJOTUM PA3BUTHS, TEHETUKH W
CeNIeKIIMM, OWOTEXHOJOTMU U CHHTETHYECKOW OWOJIOTHH, MaJCOHTOJIOTUH,
9KOJIOTMM);  METOAaMH  CaMOCTOSITEIBHOIO  NPOBEIEHUS  OMOJOrMYECKHX
UCCIeOBaHMM B JlabopaTopun U B mpupoje (HaOIroAeHue, HU3MEpEHUE,
AKCIIEPUMEHT, MOJICTUPOBAHUE);

OBJIaZicHHe OOY4YaloIIMMHUCS  YMEHHUSIMU: CAMOCTOSTEIbHO  HAXOAMTb,
AHAJIM3UPOBATh M UCIOJIb30BaTh OMOJIOrMYECKYI0 HH(POPMAIMIO; MOJb30BATHCA
OMOJOTMYECKOM TEPMUHOJIOTHEH U CUMBOJMKOHN; YCTAaHABIMBATH CBSI3b MEXKIY
pa3BUTHEM OHOJOTMM M  COIMAIbHO-’KOHOMHUYECKUMU M  HKOJIOTHYECKUMHU
npo0JieMaMH YE€JI0BEYECTBA; OLEHUBATH IOCIEICTBHUS CBOEU AESATEIBHOCTH IO
OTHOIICHUIO K OKPYKAIOIIEH TPUPOAHOU Cpefe, COOCTBEHHOMY 3I0pOBBIO U
3I0POBBIO0  OKPYXKAIOIIUX  JIIOIel; OOOCHOBBIBATH M COONIOAATH  MEpbI
npodunakTUKu MHGEKIIMOHHBIX 3a00J71eBaHUM, MpaBUia MOBEACHUS B MPUPOJE U
oOecrieueHusi 6€30MacHOCTH COOCTBEHHOM KU3HENEATETLHOCTH B UPE3BBIYANHBIX
CUTyallUsIX TNPUPOJHOTO W TEXHOTEHHOI'O  XapakTepa; XapaKTepHU30BaTh
COBPEMEHHbBIEC HAYUYHbIE€ OTKPBITUS B 00J1aCTH OMOJIOTHH;

pa3BuUTHE Yy 00yYaIOIUXCsI HHTEIIEKTYaIbHBIX U TBOPUYECKHUX CIOCOOHOCTEM
B IpOLIECCE 3HAKOMCTBA C BBIJAIOIIUMHUCS OTKPBITUSIMU U COBPEMEHHBIMHU
UCCJIEIOBAHUAMH B OMOJIOTUH, PELIAEMBIMU €10 MpoOJeMaMHu, METOAOJIOruen
OMOJIOTUYECKOTO UCCJIEIOBAHMUS, IPOBEICHUSA AKCIIEPUMEHTAIIbHBIX
UCCIIEZIOBAHUMN, peUIeHUs] OMOJOTHYECKUX 3a]a4, MOJEIUPOBAHUS OMOIOrHYECKUX
00BEKTOB U MPOIIECCOB;



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

npuobpeTeHre  OOYyYaroIMMHUCA  KOMIIETEHTHOCTH B PallMOHATBHOM
OPUPOJONOIb30BaHUM (COOMIOIEHHE TpaBUJ TMOBEAEHUS B MPUPOJE, OXPaHb
BUJIOB, KOCHCTEM, OMOoCc(hepsl), COXpaHEHUU COOCTBEHHOT'O 3I0POBBSI U 3/I0POBbS
OKpYXKarolmux Jrojel  (coOmromeHuss Mep nOpoduiakTuku — 3a0oJjieBaHUM,
oOecrieueHrne 0O€30MaCHOCTU KU3HEACATETLHOCTH B UYPE3BBIYAWHBIX CHUTYAILUAX
OPUPOJHOTO W  TEXHOTEHHOIO XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJIOrMYECKUX 3HAHUM U YMEHUH B MOBCEAHEBHOMN )KU3HU;

CO3JaHWe  YCIOBUM  JUIsI  OCO3HAHHOI'O  BBIOOpa  OOyYarOIIMMHCS
UHAUBUYaTbHON o0Opa3oBarenbHON TPaeKTOpHH, CIIOCOOCTBYIOLIEH
nocieaymnemMy npodecCHOHaTbHOMY CaMOOIPEACICHUI0, B COOTBETCTBHH C
MHIUBHUIYaJIbHBIMH UHTEPECAMH U TOTPEOHOCTSIMU PEruoHa.

OO6miee yuciIo YyacoB, OTBEICHHBIX HAa U3y4YEHHE OMOJIOTMU Ha YriIyOJIeHHOM
YpOBHE CpeJHero ood1iero oopaszoBanus, cocrariser 204 yaca: B 10 kimacce — 102
yaca (3 gaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B HezIeto).

Ot10op opraHuzanMoOHHBIX (OPM, METOJOB U CPEACTB OOy4YEHUS OUOIOTHUU
OCYIIECTBISIETCS C y4ETOM CcrHenu(HuKH ero Coaep)kaHus W HaNpaBICHHOCTH Ha
NpoAOJKEHHUE OMOJIOrMYecKOro o0pa3oBaHWs B OpraHU3alMSIX CPEIHEro
po¢eCCUOHATIBHOIO U BhICIIEr0 00pa30BaHUs.

O0s13aTenbHBIM yCIOBUEM MIPU 00YyYEHUU OMOJIOTUU HA YIIIyOJIEHHOM YpPOBHE
ABIIICTCSl TIPOBEJCHHE Ja0OpPaTOPHBIX M TMpakThdeckux pador. Taxke ydactue
00y4Yaromuxcs B BBIMOJTHEHUU MPOEKTHBIX M Y4EOHO-HCCIEA0BATENBCKUX PadoT,
TEMaTHKa KOTOPbIX ONpEAeNseTcs y4yuTelleM Ha OCHOBE HUMEIOIIMXCS
MaTepUATbHO-TEXHUIECKUX PECYPCOB U MECTHBIX MPUPOJHBIX YCIOBUH.



COILEPKAHUE OBYYEHUA
10 KJIACC

Conepxanue TpOrpamMebl, BBIAEIECHHOE KYPCUBOM, HE BXOAUT B NPOBEPKY
rocyaapcTBeHHoM utoropoit arrecrtammu (I'NMA).

Tema 1. buosiorusi kKak Hayka

CoBpemeHHas OUOIOTUsI — KOMILIEKCHasE Hayka. KpaTkas uctopusi pa3BUTHS
Ouosornu.  buonornueckue Haykd W U3y4aeMble UMM TIPOOJIEMBI.
QOyHIaMEHTalbHbIEC, NPUKIAJHbIE M TIIOUCKOBBIE HAyYHbIE HCCIEIOBAaHHUS B
OMOJIOTHH.

3naueHue Ouonoruv B (OPMUPOBAHUU COBPEMEHHOU €CTECTBEHHO-HAYYHOU
kaptuHbl mupa. Ilpodeccun, cBszaHHble C Ouonorven. 3HaUYeHHE OWOJIOTUU B
NPAKTUYECKON JIEATEIbHOCTH 4YEJOBEKAa: MEAUIUHE, CEIbCKOM XO3SICTBE,
IIPOMBIIUIEHHOCTH, OXPAaHE MPUPOJIBL.

JdemoHcTpanuu

[Toptpersi: Apuctorens, Teodpacrt, K. Jlunneit, XK. b. Jlamapk, Y. Japsus,
VY. I'apen, I'. Mennens, B. . Bepuaackuu, W. I1. [1aBnos, 1. 1. Meuynukos, H.
. BaBunos, H. B. Tumodees-Peconckuii, JIx. Yorcon, ®@. Kpuk, /. K. benses.

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

Tema 2. 7KuBble cucTeMbI U UX U3YYeHHE

KuBple cucTeMBbl Kak mpeaMeT u3ydeHus Owuonoruu. CBONCTBA >KHBBIX
CHUCTEM: €IMHCTBO XHMHYECKOIO0 COCTaBa, JUCKPETHOCTb M IEJIOCTHOCTb,
CIOKHOCTb M YHOPSJAOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CaMOOPTaHU3ALMS,
CaMOBOCITPOM3BEIICHUE, PA3APAKUMOCTD, U3BMEHYMBOCTD, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldd >KUBBIX CHUCTEM: MOJEKYJSIPHBIM, KIETOYHBIM,
TKAHEBbIN, OpTraHU3MEHHBIMN, MOIYJISIUUOHHO-BUIOBOM, AKOCHUCTEMHBIN
(OuoreonienoTnueckuit), Ouochepusiil. Ilporeccel, NPoOUCXOASAIINE B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KWMBOro. JKW3HB Kak (opma CyIecTBOBAHHMS
Marepuu. Hayku, n3ydaromniye ;kMBbl€ CUCTEMBI HA Pa3HBIX YPOBHIX OPTaHU3AIUU.

N3yuenne xuBbIX cucteM. Meroasl Ouosiorndyeckoid Hayku. HaOmronenue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTEMATHU3ALIMs, MeTaaHanu3. [IoHsATHE 0 3aBUCHUMOI 1
He3aBUCMMOW mniepeMeHHOM. [lmanupoBanme »skcnepumenrta. IlocraHoBka wu
npoBepka rumnore3. HyneBas runores3a. IloHstre BBIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouonormueckux JaHHbIX. OlEHKa JOCTOBEPHOCTH MMOJYYEHHBIX
pe3yapTartoB. [IpUuYMHBI HUCKAXKEHUS pE3yNbTAaTOB JKcrnepumeHTa. lloHsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanuu



Tabmuupl U cxembl: «OCHOBHbIE NpPHU3HAKU KU3HWY», «buonornueckue
cucteMmbl», «CBOWCTBAa KUBOW MaTepUU», «YPOBHU OpraHU3alld >KHUBOH
npupoas», «CTpOeHHE >XUBOTHOW KIETKW», «TKaHM >KMBOTHBIX», «CHUCTEMBI
OpraHoOB YEJIOBEYECKOro opraHuszma», «buoreonenos», «buochepa», «Metoasl
U3YUYEHUS )KUBOU IIPUPOIBI.

O6opynoBanue:  maboparopHoe  oOopynoBaHHE  JUIi  IPOBEIACHUS
HAOJIIOICHUI, U3MEPEHUI, SKCTICPUMEHTOB.

IIpakTnueckas padora «lIcnonp30oBaHME pPA3IMYHBIX METONOB IIPH
W3YYEHUH JKUBBIX CUCTEM.

Tema 3. buosiorusi KJIeTKH

Knerka — cTpykTypHO-(QyHKIMOHANbHAs eOWHUIA >KuBoro. Mcropus
OoTKpbITUs KileTkU. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBanH,
M. Hlneiinen, P. BupxoB). OCHOBHBbIE IOJOKEHHUS COBPEMEHHON KJIETOUYHOU
TEOPUHU.

MeTtonpl  MOJEKYJISIPHOM ©  KJICTOYHOM  OWOJIOTMH:  MHKPOCKOIIHS,
xpomatorpadus, 3eKTpodope3, METOJ MEUEHbIX aTOMOB, Au(depeHurnanTbHOoe
HEeHTpUPYrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yuenue @uxkcuposanHvix
K1emok. DIEeKTpOHHasi MUKpockonusi. Korgoxanvuas mukpockonus. BumanvHoe
(npusicuznenHoe) uzyueHue Kiemox.

JdemoHcTpanuu

IToptpetsr: P. I'yk, A. Jlesenryk, T. IlIBanu, M. Illneiaen, P. Bupxos, K. M.
bap.

Tabmuupl 1 cxembl: «CBETOBOM MHKPOCKOM», «DJIEKTPOHHBIM MUKPOCKOID,
«HMcTopust pa3BUTHS METOA0B MUKPOCKOITUI».

OO6opyoBaHue: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnaparbl pPacTUTENbHbIX,
KUBOTHBIX U OAKTEpUATbHBIX KIETOK.

IIpakTuyeckass padora «l3ydueHne MeTOAOB KJIETOYHOW OWOIOTUU
(xpomatorpadusi, snekrpodope3, audpdepeHuIrAIbHOE LHEHTPUPYTHUPOBAHUE,
IT1IP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKH

XUMHYECKUN COCTaB KJIETKU. Makpo-, MUKPO- W YJIbTPAMHUKPOIJIEMEHTHI.
Bonma m e€ ponp Kak pacTBOpPHUTENSA, PEAreHTa, y4acTHE B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOpEerysiuui. MuHepaibHble BEleCTBa KIETKH, UX OHOJOoruueckas
poJib. POJIb KAaTHOHOB M AaHHOHOB B KJIETKE.

Oprannyeckne BellecTBa KIETKU. buomorndeckne mnoaumepsl. benkwu.
AMMHOKHCIIOTHBIN cocTaB 0enkoB. CTpyKTyphl OenkoBoil Mosekynbl. [lepBuunas
CTpyKTypa Oenka, NenTujaHas CBs3b. BTOpUuHas, TpeTH4yHas, YeTBEPTUUHAs
cTpykTypsl. [enatypamus. CpoiictBa OenkoB. Kiaccudukamms — Oenkos.
buonornuyeckue pynkuun 6enkos. /lpuonvt.



VYrneBoasl. MoHOCaxapuibl, 1Ucaxapuibl, OJTUTOCaXapuabl U MOTUCAXAPUBI.
O6mwmii 1wUIaH CTpoeHHUs U (PU3MKO-XUMHUYECKHE CBOMCTBA  YIJIEBOJOB.
buonornueckue GyHKIUN YTIIEBOAOB.

Jlunuasl. ['mapopunsHO-ruApOodhoOHBIE cBOMcTBa. Kitaccudukanus Tunuaos.
Tpurnunepuasl, (ochonunuasl, BOCKH, cTepouibl. buonormyeckue GyHKIMH
aunuaoB. OO01Ire CBOMCTBA OMOIOTHYECKHX MEMOpPaH — TEKYYECTh, CIIOCOOHOCTH K
CaMO3aMbIKaHUIO, TTOJYITPOHUIIAEMOCTb.

HyxnennoBeie kucnorsl. JJHK um PHK. CrpoeHune HyKIEMHOBBIX KHCIOT.
Hykneorunpr. [lpunnun kommuiementapHoctu. IlpaBuino Yapradda. Crpykrypa
JIHK — nBoitnas cniupanb. MecTtoHaxoxaeHue u ouonornueckue Gpynkmun JJHK.
Bunet PHK. ®yukunu PHK B kitetke.

Crpoenue monekynbl AT®. Makpospruueckue cBsizu B moisekyiae ATO.
buonoruueckue ¢pynkuun AT®. BoccTraHoBlIeHHbIE IEPEHOCYUKHU, UX (DYHKIIMM B
kinetke. [pyeue muykneozuompughocgpamor (HT®). CexenupoBanue JHK.
Memoowvl cenomuxu, mpancKpunmomMuKuy, nPomeoMuKiu.

CrpykTypHasa Ouosiorusi: OMoXumMudeckue u OMo(pU3NUECKUE UCCIIETOBAHMS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYphl OuoMonekyl. Mooenuposarnue
CMPYKMYpsl U QYHKYUL OUOMONEKVI U UX KOMNIeKkco8. KomnvromepHulil ouzaiin u
opeanuyecKull Cunme3s OUOMONEKY U UX HEeNPUPOOHBIX AHATO208.

JdemoHcTpanuu

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

Huarpammel:  «Pacnpenenenne XMMHYECKMX JJIEMEHTOB B HEKHBOU
npupoae», «PacnpeneneHne XMMUYECKUX 3JIEMEHTOB B )KUBOW IPUPOJIEH.

Tabmuupsl u cxemsl: «llepuoandeckass TabnuIla XMMHUUYECKUX DJIEMEHTOBY,
«CTpoeHue MoJeKyJbl BOJbI», «BemecTtBa B coctaBe Opranu3MoB», «CTpoeHHe
MOJIEKYJIbl Oenka», «CTpyKTypbl O€NKOBOW MOJEKYIbD», «CTpOEHHE MOJEKYI
yraeBosioB», «(CTpoeHne MOJEKysl JUNuaoBy», «HyKIEMHOBBIE KHCIIOTBI»,
«Ctpoenue monekynbl ATO.

OO6opynoBaHue: XuMUYECKas 1MOCy1a U 000pyI0BaHUE.

JladbopaTopHas pabdora «OOHapyKeHHE OETKOB C MOMOIIBI0 KaueCTBEHHBIX
peaAKIUIA.

JlaGoparopuass  paGora  «VccrnenoBaHue — HYKJIEHMHOBBIX  KHCIOT,
BBIICJIEHHBIX U3 KJIETOK Pa3JIMYHbIX OPraHU3MOBY.

Tema 5. CTpoenne u GQyHKIUM KJIETKH

Tumel KJIETOK: JykKapuoThyeckas u Ipokapuorudeckas. CTpyKTypHO-
GbyHKIIMOHAIbHBIE 00Pa30BAHUS KIIETKU.



CtpoeHure npokapuoTuueckoi kiaeTku. Kierounast creHka OakTepuil U apxei.
Oco0eHHOCTH CTpOEHMsI TeTepoTpodHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MecTo U pojib MPOKapUoT B OMOIIEHO3aX.

Ctpoenue 151 (GYHKIIMOHUPOBAHUE 3YKapUOTUYECKOU KJIETKHU.
[Ina3marnueckass wmemOpana (mazmanemma). CTpykTypa IUIa3MaTUYECKOU
MeMOpaHbl. TpaHCTIOPT BEMIECTB Yepe3 IUIa3MaTUYECKyI0 MEMOpaHy: TMacCUBHBIN
(mudysus, obneru€nnas auddysusi), aKTUBHBINA (NMEPBUYHBIA W BTOPUYHBIN
akTUBHBIA TpaHcnopT). Ilomynponunaemocts MemOpanbl. Pabora HaTpuii-
KaJIUEBOTO HACOcCa. DHJOLMTO3: MUHOLUTO3, (aronuto3. DK301uTo3. Kinerounas
creHka. CTpykTypa U QyHKIMH KIETOYHOM CTEHKH paCTeHUM, TpUOOB.

Huromnasma. [{urozons. Ilutockener. [IBuxxenue nurormiazMbl. OpraHousl
KieTku. OpHoMeMOpaHHbIE OPraHOWbl KJIETKH: JHJOIUIa3MaTHYECKas CETh
(QIIC), anmapat T'onbku, IU30COMBI, UX CTpoeHUE U GYHKUMU. B3aumMocBs3b
OJTHOMEMOpPAHHBIX OPraHouAoB KieTKh. CTpOoeHHE TPaHYISIPHOTO PETUKYIyMa.
Mexarnusm nanpasnenusi 6eakos ¢ IIIC. CuHTE3 pacTBOPUMBIX OenkoB. CHUHTE3
KJIETOYHbIX ~ MeMOpaH. [mankuii  (arpaHyssIpHbIM)  SHAOILIA3MATHYECKUI
perukynym. CekperopHas ¢pyHKums amnmaparta ['onbmku. Moougurkayus benkos 6
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancmopt
BEILIECTB B KJIETKE. Bakyonn pacturenbHbIX Ki1eToK. Kierounslii cok. Typrop.

[TonyaBTOHOMHBIE ~ OpPraHOWABI  KJIETKH:  MUTOXOHJAPUM,  IUJIACTHUJIBI.
IIpoucxoacoenue mumoxonopuii u niacmuo. Cumoduozenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoerne u (YHKIIMH MHUTOXOHIpUN W Iiactul. llepBuunble,
BTOPUYHBIE UM  CIIOXKHBIE  IUIACTUALI  (POTOCHHTE3UPYIOUIUX  DYKAPHUOT.
XJOpOIUIACTHI, XPOMOIUIACTHI, JIEMKOIUIACTHI BBICIIMX PACTCHUN.

HememOpanusie opranouasl kiieTku CTpoeHue M QyHKIUHU HeMeMOpaHHBIX
OpraHOUI0B KJIETKHU. Pu6ocombl. IIpomesicymounvie Qunamenmal.
MukpodunameHTsl. AKmunogvle Muxpoguiamenmol. MBIIIEUHBIC  KIETKH.
AKmuHo8ble KOMNOHEHMbl HeMbluleuHblX Kiemok. Mukporpyoouku. KieTouHslit
neHtp. CrpoeHue © JABUKEHUE KIYTUKOB M PECHUYEK. MUKpPOTpYOOUKH
muroruiasmel.  Llentpuons. benku, accoyuupoganmvie ¢ MuxpoguiameHmamu u
muxpompybdoukamu. MomopHwie 6enku.

SAnpo. O6onouka siapa, XpOMaTUH, KapHOIUIa3Ma, SJIPBIIIKK, UX CTPOCHHE U
byakiuu. SAnepHbiii  0enkoBbIi MaTpukc. IIpocTpaHCTBEHHOE pPacIOIOKEHHE
XpOMOCOM B HUHTEp(pazHOM szpe. Idyxpomamun u cemepoxpomamun. benku
XpOMaTUHAa — THUCTOHBL. /J[umamuxa sdepHnou o000n0YKu 6 mumose. Floepubiii
MpPaucnopm.

Krnerounsie BriatoueHusi. CpaBHUTENbHAS XapaKTEPUCTUKA KIIETOK 3YKApUOT
(pacTUTENHHOM, KUBOTHOU, TPHUOHOM).

JdemoHcTpanumn



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

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

OO6opynoBaHue: CBETOBOM MMKPOCKOIN, MHKpPOIpenapaTbl pPacTUTENbHBIX,
KUBOTHBIX KJIETOK, MUKpOIpenapaThl 0aKTepUaaIbHbIX KIETOK.

JlabopaTtopHass paGora «lI3yueHne CTPOEHUS KIETOK pPa3IUYHBIX
OpPraHU3MOB).

IIpakTnuyeckas padora «3ydyeHne cBOWCTB KIETOYHOU MEMOPaHBI.

JlaGoparopuasi padora «lccnenoBanue MmiIasMoii3a M JEIUIa3MOJIM3a B
PaCTUTENbHBIX KIIETKaX».

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

Tema 6. O0OMeH BelleCTB M NpeBpaleHie JHEPIUU B KJIeTKe

AcCUMUTIATIAS ¥ TUCCUMIIAIINS — IBE CTOPOHBI MeTabonm3ma. Tumnsl oOMeHa
BEIIECTB: aBTOTPO(MHBIM U TreTepoTpodHBINA. YuacTue KHUCIOpoja B OOMEHHBIX
nporeccax. JHepreruyeckoe oobecrneueHue kietku: mpespamenue ATD B
OoOMEHHBIX Tporeccax. DepMEHTATUBHBIN XapakTep peakiuid KJIETOYHOTO
Merabonuzma. DepMeHThl, UX CTPOCHHE, CBOMCTBA U MEXaHHU3M JEHUCTBUS.
Kodepmentsl. OTnuunst pepMeHTOB OT HEOPraHWYECKUX KaTaiau3aTopoB. bemku-
aKTUBATOPhl M OENKU-UHTHOUTOpPHI. 3aBUCUMOCTh CKOPOCTH (DepMEHTATUBHBIX
peaKIuii OT pa3INYHbIX (PAKTOPOB.

IlepBuuHBIA CHUHTE3 OPraHUYECKMX BeEUIECTB B KieTke. dorocuHTEs.
AHOKCUceHHbIll U OKcuceHHbll Gomocunmes y odaxkmepuii. Ceemocodouparoujue
nUSMeHmMbl U NUSMEeHMbl peakyuonHo2o yeumpa. Ponb XJIOpPOIUIacTOB B MPOLECCE
dorocunTeza. CBeroBas u TemHoBasi pa3pl. Domoovixarnue, Cs., C4. u CAM-munuor
¢domocunmesa. IlponykTuBHOCTH (GOTOCHHTE3a. BnusHue pa3nuuHbIX (aKTOPOB
Ha CKOPOCTh (hoTOCHHTE3a. 3HaUeHuEe (OTOCUHTE3A.

XEeMOCHHTES. Paznoob6pasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUPUITUPYIOMUE OaKTEePUH, MKEIe300aKTEePHUH, CEePOOAKTEPUH, BOIOPOIHBIC
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHaspoOHbie opranu3mbl. Buabl Opoxenus. IlpogykTel OpoxkeHuss U uX
UCIIOJIb30BAaHUE YENOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MbI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO30YyAUTENHN OOIE3HEM.

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

buonornueckoe okucieHUe, UK KIETOYHOE JIbIXaHWE. Poib MUTOXOHAPUM B
npoleccax ouonoruueckoro okucienus. Lluknnueckue peakiun. OKUCIUTEIbHOE
dbochopuwnupoBanue. Ouepeus memopannoz2o epaduenma npomonos. Cunmes



ATD: paboma npomonnou ATD-cumnmaser. llpeumyiiecTBa a’poOHOTO MyTH
oOMeHa BelleCTB nepes aHa3POOHBIM. DP(HEKTUBHOCTH SHEPTETUUECKOTO OOMEHa.

JdemoHcTpanuu

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

Tabmunpl 1 cxeMbl: «@OTOCHHTE3Y, «IHEPreTUIECKH 0OMeH», «buocunTes
oenkay, «Ctpoenue pepMeHTa», «XeMOCHUHTE3Y.

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

JlabopaTtopHas  padora «M3yuyeHHE  KATAIUTUYECKOW  AKTUBHOCTH
dbepMeHTOB (Ha TpUMEPE aMIJIa3bl WU KaTajaasbl).

JlabopaTtopHass pabora «M3ydeHue (EpMEHTATUBHOI'O paCIHICIICHUS
NEPOKCHIa BOJOPO/A B PACTUTEIbHBIX U KUBOTHBIX KIETKAX.

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

JladbopaTopHas padora «CpaBHEHUE MIPOIIECCOB OPOKEHUS U ABIXAHUS.

Tema 7. HacneacrBeHHass uHGoOpManus ¥ peaju3anus eé B KJIeTKe

Peakuun MarpuuHoro cunres3a. [IpuHUIUI KOMIUIEMEHTAPHOCTH B PEAKIIMSIX
MaTPUYHOIO cuHTe3a. Peanusaius HacnencTBeHHOW MH(opMmanuu. I'eHeTnueckuii
KO, €ro cBoucTBa. TpaHckpunuusa — wMaTpuuHblii cuHTe3 PHK. IlpmHnmns
TPAHCKPUMIUHU: KOMIUIEMEHTAPHOCTh, AHTUNAPAIIICIBHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 syxapuomuueckou xnemxe. Hexooupyrowue PHK.

Tpancnsuus u e€ sranbl. Yuyactue TpancnoptHbix PHK B 6uocunTese Genka.
VYcenoBus Ouocunre3a Oenka. KoaupoBanme amunokucinor. Ponb pubocom B
O6uocuHTe3e Oenka.

Coepemennvie npeocmasienusi o cmpoenuu cenog. OpraHuszalus reHoMa y
OPOKApPUOT U DYKApHOT. Perynsiusi akTUBHOCTH T'€HOB Yy MHpokapuor. ['mmoresa
oneponHa (®. Kako0, XK. Mano). Monexynapuvie mexanusmvl IKCNpeccuu 2eHo8 y
aykapuom. Ponb xpomamuna 6 pezynayuu pabomoel 2enog. Perynsuus oOMEHHBIX
poLeccoB B KieTke. KieTounslii romeocTas.

Bupychl — HekseTounbie (OpMBbI KU3HU U 00JHUraTHbie mapa3uThl. CTpoeHue
NPOCTHIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHbili YUK
JHK-cooeporcawux eupycos, PHK-cooepocawux eupycos, o6axkmepuogazos.
Obpamnas mpanckpunyus, peeepmasa, uHmezpasa.

Bupychbie 3a0oneBanus denoBeka, KUBOTHbIX, pacteHuil. CIIN/], COVID-
19, counanbHbie U METUIIUHCKUE TPOOIIEMBI.

Buoungopmamuxa: unmezpayus u ananruz oonvuux maccusos («bigdatay)
CMPYKMYpHuIX OUOI02Ueckux Oanuvix. Hanomexnonoeuu 6 buono2uu u meouyume.
lIpoepammupyemoie pynxyuu 6eaxos. Cnocodovl 00cmasKu 1eKapcms.



JemoHcTpanumn

[Toprpetsr: H. K. Kosnbiios, /. 1. IBaHOBCKHIA.

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

IIpakTuyeckas padora «Co3qaHue MOJIENI BUPYCa».

Tema 8. )KusHeHHbI HUKJ KJICTKH

Knerounsiéi 1ukn, ero mepuoanl W peryisinusa. Hurepdaza u  MUTO3.
Oco0eHHOCTH TMpolleccoB, MpoTeKarmux B uHTepdaze. [loaroroBka KIETKH K
neneHuto.  IlpecuHrerndeckuit  (MOCTMUTOTUYECKUM),  CHUHTETHYECKHU U
NOCTCUHTETHUYECKUN (IPEMUTOTUYECKUI) TEPUOIbI UHTEP(A3BL.

Martpnuneii cunres JAHK — pemmmkanwmsa. IIpunnuner perumkanuu JIHK:
KOMIUIEMEHTAPHOCTh,  IOJIYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAJIIEIBHOCTD.
Mexanusm pernukauun JJHK. Xpomocombl. CTpoeHnue xpomocoMm. Temomepsl u

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

lenenue knetkn — wmuTo3. CraguM MUTO3a W NPOUCXOASAIIME B HHUX

npouecchl. Tunel Muto3a. KaprokuHes u 1nuTokuHE3. buonoruueckoe 3HaueHue
MHUTO34.

Perynsmusa muToTHYecKoro Iukia kKieTku. [IporpaMmupyemasi KieTouyHas
rudenp — arnomnTos.

Knerounoe siapo, XpoMocombl, (DyHKIIMOHaNbHAsS TeHOMUKA. MexaHuzmbl
npoaughepayuu, oughpepenyuposku, cmapenus u euberu kKiemox. «l{ugpposas
KliemKka» — ououngopmamuyeckue mMooeiu QyHKYUOHUPOBAHUSL KIeMKU.

JdemoHcTpanumn

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

OO6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOIpenapaThl: «MHUTO3 B KJIeTKax
KOpEIIKa JTyKay.

JlabopaTtopHasi  pabora «MI3yueHne  XpoMOCOM  Ha  TOTOBBIX
MUKpOIIpenapaTaxy».

JlabopatopHnas padora «HabmoneHre MuTo3a B KJIETKaX KOHUMKA KOpEIIKa
Jyka (Ha TOTOBBIX MHUKpOIIpenapaTax)y.

Tema 9. CTpoenue u GpyHKIUM OPraHM3MOB

buonorunueckoe pazHooOpaszue OpPraHu3MOB. OJTHOKJIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOoOEHHOCTH  CTPOEHHS U JKU3HENEATENbHOCTH  OJTHOKJIETOYHBIX
opranu3MoB. bakTepumu, apxeu, OJHOKIETOYHbIE TPHUOBI, OTHOKJIETOUYHBIC
BOJIOPOCJIH, APYrye NMPOTUCTHI. KOJTOHMAaNbHbIE OPraHU3MBI.



B3auMocBsa3b 4acTel MHOTIOKJIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl M
cucteMbl opranoB. OpranusM Kak eIMHoe 1enoe. ['omeocras.

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

TkaHM KXUBOTHBIX U YEIOBEKA. THIBI KMBOTHBIX TKAHEH: 3MUTEIHAIbHAs,
COCIMHUTENIbHAS, MbIlIeYHasi, HepBHas. OCOOCHHOCTH CTpOeHUs, (QYHKIUNA W
pacnoIOKEHUSI TKAHEW B OpraHax KUBOTHBIX U YEIIOBEKA.

Oprasbl. BereratuBHble W TE€HEpaTHMBHBIE OpraHbl pacteHuid. OpraHbl U
CHCTEMBI OPTraHOB KMBOTHBIX U 4esioBeKa. DyHKIIMHA OPraHOB U CUCTEM OPraHOB.

Omnopa Tena opranu3moB. Kapkac pactenuii. CkeneTbl OJHOKJIETOYHBIX H
MHOT'OKJIETOYHBIX >KUBOTHBIX. HapyxHbli M BHyTpeHHUH ckeneT. CTpoeHue u
THIIbI COCIMHEHUS KOCTEM.

JIBmokeHne  opraHu3moB.  J[BMJKEHHME  OJHOKJIIETOYHBIX  OPraHU3MOB:
aMEOOUHOE, KTYTUKOBOE, PECHUYHOE. JIBUIKEHHE MHOTOKJIETOYHBIX PACTEHUI:
TPONU3MBl M HACTUU. J[BMIKEHHME MHOTIOKJIETOYHBIX >KMBOTHBIX M YEIIOBEKA:
MbIleyHasi cuctema. Pednekc. CkeneTHbie MBIIIIBI U UX padoTa.

[Iutanne opranuszmoB. IloriomeHue BOABI,  YIVIEKMCIOIO ra3a W
MHHEPAIBbHBIX BEIIECTB pacTeHUsIMU. lIuTanue kMBOTHBIX. BHyTpuronoctHoe u
BHYTPHUKJICTOYHOE MuIlIeBapeHue. [IuTtaHne mo3BOHOYHBIX >KUBOTHBIX. OTHEINbI
NUIIEBApUTENBbHOrO Tpakra. [IumeBapurensHble xkenes3wl. l[lumeBapurenbHas
CHCTEMA YEIOBEKA.

Jlpixanue opranu3moB. Jlpixanue pacteHui. Jlpixanue ;xuBoTHbIX. Jluddy3us
ra3oB uepe3 MOBEPXHOCTh KiIeTKH. KoxkHoe npixanue. [pixarenbHasi TOBEPXHOCTD.
XKabepnoe u néroynoe apixaHue. /[pIxaHne MO3BOHOUYHBIX KUBOTHBIX M YEJIOBEKa.
DOBOJIIOIIMOHHOE  YCIOKHEHUE CTPOEHUSI JIETKUX TO3BOHOYHBIX >KUBOTHBIX.
JlpixaTenpHas cucTeMa 4YenoBeKa. MeXaHu3M BEHTWISIUUM JIETKUX y NTUL U
miekonuTatouux. Perynsmus apixanus. JpixatenbHbie 00bEMBI.

TpaHcnopT BELIECTB Yy OpPraHU3MOB. TPaHCHOPTHBIE CHUCTEMBI PACTCHUMU.
TpaHcnopT BemecTB Yy KHUBOTHbIX. KpoBeHOCHas cucTteMa W €€ OpraHsbl.
KpoBeHOocHast cucTeMa TMO3BOHOYHBIX JKHUBOTHBIX MW uenoBeka. Cepaue,
KPOBEHOCHBIE cOCyAbl M KpoBb. Kpyrum kpoBooOparieHus. IBOJIOLMOHHBIE
YCIIO)KHEHUSI CTPOCHHSI KPOBEHOCHOW CHCTEMbI MO3BOHOYHBIX >KMBOTHBIX. Pabora
cepLa U €€ perysiius.

Beigenenne y opranusmoB. Beigenenue y pacrteHud. Beigenenue y
KUBOTHbIX. CokpaTuTenbHble Bakyond. Opranbel BblaeneHus. PuiabTpanus,
CeKpenusi 1 00paTHOE BCAChIBAHHWE KaK MEXaHU3Mbl PabOThl OPTaHOB BBIJICICHUS.
CBsI3b MOJIOCTH T€NIA C KPOBEHOCHOM U BBIACIUTENIbHON cucTeMamu. Beienenue y



MO3BOHOYHBIX >KMBOTHBIX U 4YenoBeka. [louku. CTpoeHue u GyHKIMOHUPOBAHHUE
Hedpona. OOpa3zoBaHrE MOYH Y YETTOBEKA.

3ammra y OpraHu3MOB. 3alluTa y OJHOKIETOYHBIX OpraHu3MoB. Cropsl
OakTepuii M UHUCThl MNPOCTEHIIMX. 3allUTa y MHOIOKJIETOYHBIX paCTEHUH.
Kyrukyna. Cpeacrsa macCUBHON M XUMHUYECKOM 3a1UThl. OUTOHIUIBI.

3amura y MHOTOKJIETOYHBIX >KMBOTHBIX. IIOKpOBBI M HMX HPOWU3BOAHBIE.
3amura opraHu3ma ot Oonesnedd. UMmyHHas cuctema 4denoBeka. KieTouHwlid u
TyMOPAJIbHBIA UMMYHUTET. Bpoka€HHBIH M NpUOOpETEHHBIN crneunuuecKkuit
UMMYHUTET. Teopus KIOHAIbHO-cellekTuBHOro ummyHutera (I1. Dpmux, ®. M.
bepuer, C. Tonerasa). BocranurenbHble OTBETHI OPraHU3MOB. Posib BpOXKAEHHOTO
UMMYHUTETA B PA3BUTUN CUCTEMHBIX 3a00JI€BaHUN.

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

HepBHass cucrema u pedrekTopHas peryjsinus y >KUBOTHbIX. HepBHas
CHUCTEMA U €€ OTHENbl. JBOJIOIMMOHHOE YCI0KHEHNE CTPOEHUS HEPBHOM CUCTEMBI
y SKUBOTHBIX. OTAENbI TOJIOBHOI'O MO3ra MO3BOHOYHBIX XKUBOTHBIX. Pediexc u
pednexTopHas nyra. be3ycioBHbIe U ycIOBHBIE pedIEKCHI.

I'ymopanpHas perynsuus U 3HAOKPUHHAs CUCTEMAa JKMBOTHBIX M UYEJIOBEKA.
Kene3pl DHAOKPUHHOM CHUCTEMBI M HMX TOPMOHBL. JlelicTBUE TOPMOHOB.
B3auMocBsi3b HEpBHOW M SHIOKPUHHOM cucteM. [umnoranaMmo-runodusapHas
cucrema.

JdemoHcTpanuu

[Toptper: U. I1. ITaBnos.

Tabmuupel U cxembl: «OJIHOKIETOYHBIE BOAOPOCIN», «MHOrOKIETOUYHbIE
Bogopociany, «bakrepun», «lIpocteitmme», «OpraHbl LBETKOBBIX PacTEHUN,
«CucTteMbl  OpraHoB IO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «TkaHu pacteHuit», «KopHeBbie cuctembl», «CTpoeHue ctedis,
«CTpoeHue JHUCTOBOM IUIACTUHKW», «[KaHU XKUBOTHBIX», «CKEIET 4YeIOBEKay,
«[InmeBapurenbHas cucrema», «KpoBeHocHass cucrema», «/lpixarenpHas

CHUCTEMAY, «HepBHast  cucremay, «Koxa, «Mpll1euHas CHUCTEMAY,
«BblgenurenbHas cUCTEMay, «IHAOKPUHHAs cUCTeMa», «CTPOEHHUE MBI,
«AMMyHUTETY, «KHI11€4HON0I0CTHRIE, «Cxema  TIMTaHUS ~ PACTCHUI,

«KpOBEHOCHBIE CHCTEMBI ITO3BOHOYHBIX JKHUBOTHBIX», «CTpOEHHE THUAPBIY,
«CTtpoeHue 1iaHapum», «BHyTpeHHee CcTpoeHue HO0KIEeBOro uepss», «HepBHas
cucreMa pboio», «HepBHas cucrema gArymku», «HepBHas — cucrema
npecMbikaronuxcsa»,  «HepBras  cucrema  nTun», «HepBHag — cucrTema
MIIeKoNUTarouux», «HepBHas cucrema yenoBekay, «Peduexcy.



OOGopynoBaHue: CBETOBOM MHUKPOCKON, MHUKpOIpEnapaThl OJHOKIECTOYHBIX
OpraHU3MOB, MUKPOIIPENApPaThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIUU
HACEKOMBIX, UTJIOKOXHX, >KMBBIE JK3EMIUISIPhl KOMHATHBIX PACTEHHM, repOapuu
pacTeHMil pa3HBIX OTHAEJIOB, BIAXHbIE Mpenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOUYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
o0opyaoBaHUE Il IEMOHCTPALIMU MIOYBEHHOTO U BO3YIIHOTO MUTAHUS PACTECHUH,
pacHIeTUIeHHs KpaxMalia U OeIKOB Mo IeHCTBHEM (ePMEHTOB, 000pYI0BaHUE IS
JIEMOHCTpPAIIMU OTBITOB MO U3MEPEHUIO KM3HEHHOU EMKOCTH JIETKUX, MEXaHHU3Ma
JILIXaTENbHBIX JBUKEHHM, MOJIENIA TOJIOBHOI'O MO3Ta Pa3IMYHBIX )KUBOTHBIX.

JlaGoparopHasi padora «3yueHue TKaHel pacTECHUI.

JlabopaTopHas padora «/3yueHue TKaHel KUBOTHBIX ).

JlaGoparopHasi pabora «3ydueHue opraHoB LIBETKOBOI'O PACTEHUSI».

Tema 10. PazmHoOkeHre U pa3BUTHE OPraHU3MOB

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

[TonoBoe pa3zmHoxkenue. IlonoBbie kieTku, win ramerbl. Meio3. Craagun
Mmenosa. [loBenenne xpomocom B Meo3e. Kpoccunrosep. bruonornueckuii cMbICi
M€i03a W TOJOBOro mporecca. Melo3 W ero MecTo B KU3HCHHOM LIMKJIIE
OpraHU3MOB.

[IpenzapopspiieBoe pasButue. ['amerorene3 y »KuBOTHbIX. [1010BBIE KETE3bI.
OO6pa3oBaHue 1 pa3BUTHUE MOJOBBIX KiIeTOK. CriepmaTorenes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

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

NHnuBuyabHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HayKa
O Pa3BUTHH OPTaHU3MOB. Mopghozene3 — 0Ona u3 2naeuvix npoodiem dMOPUOIOCUU.
Konyenyuss mopgocenos u moodenu mopgoeenesa. Craguum >MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenuwe. Tumbsl  apoOieHus.
Jemepmunuposannoe u Hedepmunuposanmnoe Opodnenue. bnacmyna, munvl
onacmyn. OcoOEHHOCTH NPOOJICHUST MIICKONMUTAIOIIUX. 3apOBIINICBhIE JIUCTKU
(racTpyssinusi). 3aKkiiajika OpraHoB M TKaHEW U3 3apOJIbIIIEBBIX JIUCTKOB. B3anumHuoe
BIUSHUE YacTeW pa3BUBAIOIIETOCS 3apojibliia (dMOpHUOHATIbHAS WHIYKIUSA).
3aknagka TUIaHA CTPOCHMS KUBOTHOTO Kak pe3yibTaT HEPaAPXUUECKUX
B3aUMOJICHCTBUI T'eHOB. BiusHHe Ha >MOPHOHAIIBHOE pPa3BUTHE PA3ITUUYHBIX
(baKkTOpPOB OKpY>KAIOIIEH CPEIbI.

Poct u pasButue xuBOTHBIX. I[locTomMOpuonanbHb mepuoxa. Ilpsmoe u
Henpsimoe  pasBuTHe. PasButne ¢ Meramopdo3oM y OeClO3BOHOYHBIX H
MO3BOHOYHBIX KUBOTHBIX. bHoOrM4yeckoe 3HaY€HHUE MPSMOr0 U HENPSIMOTO



pa3BUTHS, UX PACIPOCTPAHEHUE B Mpupoae. Tumbl pocTta KUBOTHBIX. DAKTOPHI
PETYISIMU POCTA JKUBOTHBIX U yenoBeka. CTaauu mocTaMOPHOHAIBHOTO pa3BUTHS
y )KMBOTHBIX U uenoBeka. [lepuoasl onTorenesa uenoeka. CTapeHue U CMEpPTh Kak
OMOJIOTMYECKUE 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 OIJI0IOTBOpPEHHE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHHU.

MexaHu3Mbl pEryJsaluyd OHTON€HE3a Y PACTEHUM U )KUBOTHBIX.

JdeMoHCTpanuu

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

Tabmuupl u cxembl: «BereraTuBHOe pa3sMHOXeHHE», «Tumbl Oecrnonoro
pa3MHOXEHUsD», «Pa3MHOXKEHHE XJIaMHIOMOHANbDY, «Pa3MHOKEHHE 3BIJICHBI»,
«Pa3MHOXeHHE THAPBIY, «Melo3y, «XpoMocoMbl», «l'ameroreHes», «CtpoeHue
SMIEKJIETKU U criepMaTo3onsian, «OCHOBHBIE CTaauu OHTOreHesza», «lIpsmoe u
HENpsIMOe pa3BuTue», «Pa3Burthe MalcKoro xyka», «Pa3BuTue capaHuny,
«Pa3Butne nArymkn», «JIBOMHOE OIUIOJOTBOPEHUE Yy LBETKOBBIX PACTECHUI»,
«CTpoeHHne CeMSH OOHOAOJIBHBIX U JABYIAOJBHBIX PACTEHUI», «KU3HEHHBIN LUK
MOPCKOM  KamycCTbD», <«OKuU3HEHHBbIM UHUKI MXa», <«KHW3HEHHBIN  [UKI
NAroOpOTHUKAY, <JKU3HEHHBIN LIUKIT COCHBI».

OOopynoBaHue: CBETOBOM MHUKPOCKOI, MHKPOMNpEnaparhl SULEKIECTOK H
CIIEpMATO30UJI0B, MOJENb «L[UKI pa3BUTHS JATYILIKNA.

JlaGoparopHasi padora «3ydyeHue CTpoeHUs NMOJOBBIX KJIETOK Ha TOTOBBIX
MUKPOIIpENapaTaxy.

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

JladbopaTtopHas padora «CTpoeHHe OpPraHoB pPa3MHOKEHHS BBICIIUX
pacTEHU.

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

Hctopust cTaHOBIEHUS M pa3BUTUSl TEHETUKUM Kak Haykd. PaGorter T
Menpens, I'. ne ®@puza, T. Moprana. Ponp oTeuecTBEHHBIX Y4YEHBIX B Pa3BUTHUU
reHetuku. Paborel H. K. KonbuioBa, H. 1. BaBunosa, A. H. benosepckoro, I'. .
Kapneuenko, 0. A. ®ununuenko, H. B. Tumodeena-PecoBckoro.

OCHOBHbIE TEHETUYECKHUE MMOHATUS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUleNIbHbIE TE€HbI, AJIbTEPHATUBHBIE NPU3HAKUA, JOMUHAHTHBIA WU PELECCUBHBIN
NPHU3HAK, TOMO3UTOTA, TETEPO3UTOTA, YUCTAS JIMHUS, TUOPUJIBI, TCHOTHUTI, (DEHOTHTI.



OCHOBHBIE ~ METO/Bl  TCHETHKU: THOPUIOJIOTUYECKUH,  IUTOJIOTUYECKUH,
MOJIEKYJIAPHO-TEHETUYECKUM.

JdemoHcTpanuu

[Toptpersr: I'. Mengnens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. .
BasuwiioB, A. H. benoszepckuid, I'. [I. Kapneuenko, FO. A. ®umunuenko, 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

Mounorubpunnoe ckpemmuBanue. IlepBbiii 3akoH MeHnenss — 3aKOH
€AMHO00pa3usl rTHOPUIOB MEepBOro nokoneHus. [IpaBuno nomuuupoBanus. Bropoii
3aKOH Menzaens — 3aKOH pacUleIUIeHUsl INpU3HakoB. LluTosnornueckre OCHOBBI
MOHOTHOPUTHOTO CKpeIIBaHus. [ MmoTe3a YucToThl ramer.

AHanusupymouiee cKkpemnBanue. [ IpoMeKyToUHbIA XapakTep HACIEIOBaHMUS.
Pacmiernnienre npu3HakoB MpU HEMOJIHOM JOMUHUPOBAHUMU.

JuruOpuaHoe ckpeumBanue. TpeTuil 3akoH MeHensi — 3aKOH He3aBUCUMOTO
HACJIEIOBAaHUsA  MPU3HAKOB. [{uronornueckue  OCHOBBI  JUTHOPHUIHOTO
CKPEILIMBAHUSL.

CueruieHHOe HacienoBaHue npuzHakoB. PabGorsl T. Moprana. CuemieHHoe
HACJIEIOBAHME T'E€HOB, HAPYILICHUE CLEIUIEHUS MEXAY TIeHaMu. XPOMOCOMHas
TEOpUs HACIEACTBEHHOCTH.

I'eneTnka nmona. XpoOMOCOMHBIM MEXAHU3M OIPEAEIEHUSA NOJIA. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHniii M TeTeporameTHbI Iojd. | eHeTrnueckas
CTPYKTYpa IOJOBBIX XpoMocoM. HacnenoBanue npu3HakoB, CLETUIEHHBIX C ITOJIOM.

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

['eHeTnyeckuil KOHTPOJIb PA3BUTHs PACTEHHM, >KUBOTHBIX W YEJIOBEKA, a
Takke (DU3MOTIOTMUECKUX TMPOIECCOB, TMOBEACHUS W KOTHUTUBHBIX (DYHKITUH.
['eneTnyeckue MexaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJIEHCTBUS «XO35IMH
— Tapa3uT» U «XO3IUH — MHUKpoOHOM». ['eHeTMueckue acmeKTbl KOHTPOIS U
U3MEHEHHsI HaCJIeJICTBEHHON MH(OpMAIH B TTIOKOJICHUAX KJIETOK U OPraHU3MOB.

JdemoHcTpanuu

IToprpersl: I'. Mennens, T. Mopras.

Tabmunpl u cxemsl: «IlepBoiii 1 BTOpOii 3akoHBl Menaensy, « TpeTuit 3akoH
Meunnens», «AHanu3upyroliee CcKpeluBaHue», «HemnonHoe aOMUHUpPOBaHUEY,
«CreruieHHOE HAcJIeIOBaHWE TPU3HAKOB Y Jpo30dmibl», «[eHeThka Tmosay,



«Kapuotun denoseka», «Kapuorun npozoduib»y, «Kapuorunm nTHIBDY,
«MHOXECTBEHHBIN aJUIeNIN3M», «B3auMoIeiCTBUE TEHOB.

OO6opynoBanue: MOAENb MJis JEMOHCTpPAIlMUd 3aKOHOB €IWHOOOpasus
rUOpUIOB TEPBOrO TMOKOJEHUST M pacUICIUIEHUs MNPU3HAKOB, MOJEIb s
JEMOHCTpAallMM 3aKOHAa HE3aBUCUMOIO HACJIEAOBAaHUS TPU3HAKOB, MOJECIb A
JEMOHCTPALMK CLEIUVIEHHOIO HAaCJIEA0BAHUS IPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKponpenapar: «JIpo3zodumnar.

IIpakTnyeckas pabGora «/3ydeHue pe3yapTaTOB MOHOTMOPHIHOTO
CKpEeLIUBaHUA Y APO30(PUITBI.

IIpakTnueckas  paGora  «l/3yueHue  pe3ynbTaToB  JUTHOPUIHOTO
CKpEILIUBaHUA Y APO30(PUITBI».

Tema 13. 3aKoHOMEpPHOCTH U3MEHYUBOCTH

BzaumopneiictBue reHotuna u cpeabl npu  (HOpMUpOBaHMM (DEHOTHUIA.
N3MeHunBOCTh MpHu3HAaKOB. KauecTBEHHbIE U KOJIWYECTBEHHbIE NMPU3HAKUA. Buabl
VW3MEHUYHMBOCTH: HEHACIICICTBCHHASI Y HACJIECACTBEHHAS.

Mopaudukanuonnass u3MeHYMBOCTb. Ponb cpeasl B (GOpMUpPOBAHUU
MonU(PUKAIMOHHON M3MeHunBocTH. HopMma peakiuu npusHaka. BapuanuoHHBIHM
psan u BapuanmonHas kpuBasi (B. Woranncen). CoiicTBa MOAU(UKAIIMOHHON
U3MEHYHUBOCTH.

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

KomOnHaTuBHAas W3MEHYMBOCTH. Meio3 M TOJOBOM IIPOIECC — OCHOBA
KOMOWHATUBHOM M3MEHYUBOCTU. POJIb KOMOMHATHBHON U3MEHYMBOCTH B CO3/IaHUU
TEHETUYECKOro pazHoo0pasusi B Mpejiesiax 0JTHOr0 BUIA.

MyTanroHHass W3MEHYMBOCTh. BHABl MyTalnMii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbIE W  HWHAYUUMPOBAaHHbIE MyTauuu. SaepHele U
nUTOIUIa3MaTuieckue mytaruu. CoMaTU4ecKue M MOJIOBble MyTaruu. [Ipudnnb
BO3HMKHOBEHUS MyTauuMil. MyrareHsl W WX BIHWSHUE Ha OPraHU3MBbl.
3aKOHOMEPHOCTH MYTAIIMOHHOTO TIpoliecca. 3aKOH T'OMOJIOTMYECKHX PSAOB B
HacneacTBeHHo u3MmeHuuBoctu (H.M. BaBuioB). BHesnepHas M3MEHYMBOCTH U
HACJICICTBEHHOCT.

OnuceHemuxa U 9NUSEHOMUKA, pOJb dNU2eHemuyeckux @axkmopos 6
HAac1e0068aHuU U U3MEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS Y OP2AHUZMOS.

JdemoHcTpanuu

[Toptpersl: I'. ne @pus, B. Moranncen, H. 1. Basuiios.

Tabmuuet u  cxembl: «Buumbl  u3MmeHuuBocTH», «MoaudukalmoHHas
W3MEHYHUBOCTHY, «KomOuHaTuBHAsS W3MEHYHUBOCTHY, «Merio3y,
«OmnonotBopeHuey, «I'eHeTnueckue 3a00JIeBaHUs YeTOBEeKa», «BHUIbI MyTanmiiy.



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

JlabopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(UKAIIMOHHOW M3MEHUYMBOCTH. [locTpoeHHe BapualMOHHOrO psijga U
BAPUALMOHHOU KPUBOW.

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

Tema 14. I'eHeTHKa YesiOBeKA

Kapuorun denoBeka. MexayHapoaHas IporpamMma HMCCIEIOBAHUA T€HOMA
yernoBeKa.  Meroabl  M3ydeHMsT T€HETHKH  YEJIOBEKa: T'E€HEAJIOTMYECKHUM,
OJM3HEIIOBBIN, LIUTOTCHETUYECKU, MOMYJISLIMOHHO-CTATUCTUYECKH,
MOJIEKYJIIPHO-T€HETUYECKU. CoBpemMeHnHoe OTIPECIICHUE TE€HOTHIIA:
MOJIHOTEHOMHOE CEKBEHUPOBAHUE, F€HOTUIIMPOBAHNE, B TOM YHUCJE C MOMOUIBIO
[11[P-ananu3a. Hacnencreennsie 3a00eBaHus 4enoBeka. | eHHbIe 1 XpOMOCOMHbIE
0oJe3HM 4YenoBeKa. bOJNe3HW C HACIEICTBEHHOW MPENPaCIONOKEHHOCTHIO.
3HaYCHHE MEIUIMHCKOW T€HETUKU B MPEIOTBPALICHUMN U JICUEHUHU T€HETUYECKHUX
3a0oneBaHui 4yergoBeKka. MeauKo-TeHeTUYecKoe KOHCYJIbTupoBaHue. CTBOJIOBbBIE
kJIeTku. [ToHATHE «TE€HEeTHYEeCKOro rpys3a». DTUYECKHE ACIEKThl UCCIIECIOBAHUI B
00J1acT peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

I'enernyeckue ¢GakToOpbl TOBBIIIEHHON YYBCTBUTEJIBHOCTH YENOBEKA K
buznueckoMy U XUMHUYECKOMY 3arpsi3HEHUIO OKpYsKarolieil cpenbl. ['eHernyeckas
IIPEAPACIION0KEHHOCTh YEIOBEKA K NATOJIOTUSIM.

JdemoHcTpanuu

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

IpakTnueckas padora «CoCTaBJICHHE U aHAIN3 POIOCIOBHON».

Tema 15. Cenrekunst Opranu3sMoB

JlomecTukanuss W CEJNEKUUA. 3apOKICHHE CEJIEKUUH M JIOMECTHKALMH.
VYuyenne H. WM. BaBunmoBa o lleHTpax NpOUCXOXIEHUS U MHOTro00Opas3us
KYJbTYPHBIX pacTeHuil. Ponp cenexkiuu B CO3JaHUM COPTOB PACTEHHM W TOPOJ
*KUBOTHBIX. CopT, mOpoma, IITaMM. 3aKOH TOMOJIOTHUYECKHX PSIAOB B
HaclieACTBeHHOM wu3MeHunBocth H. WM. BaswioBa, ero 3HaueHue s
CEJICKIIMOHHOM PabOTHI.

Metonbl ceneKUMOHHOM padoThl. MCKycCTBEHHBIH OTOOp: MacCOBBIM M
VHIUBU1yaJIbHbBIN. Irarnbl KOMOMHAIIMOHHOU CeJICKIIUU. Hcneiranue
npou3BoauTesaed 1o moToMcTBY. OTOOp MO TEHOTUIy C TOMOUIBIO OIEHKH
¢dbenoTHma mMOTOMCTBa U 0OTOOP IO TEHOTHUITY ¢ nmomoInbio aHanmmza JJHK.

HckyccTBeHHBIH ~ MyTareHe3  Kak  METOJI  CEJEKIIMOHHOW  paboThl.
PagnanvoHHBIN U XUMUYECKUNW MyTareHe3 Kak UCTOYHUK MYyTallUil y KyJbTYPHBIX



dbopm opranuzmoB. Mcmonap30BaHHE T€HOMHOI'O PEIAKTUPOBAHUS M METOJIOB
pexomOuHaHTHRIX JIHK 17151 monmy4ueHus: CXoIHOTo MaTepualia Juisl CeNeKIHH.

[Tonyuenune MOJIUTUIOUIOB. BnyrpusuaoBas ruOpUIU3aIHs.
bnuzkoponcTBeHHOEe  cKpeniuBaHue, WM UMHOpuauHr.  HepojacTBeHHoe
CKpellluBaHue, WM ayTOpuauHr. ['erepo3uc U ero npuuuHbl. Mcnonab3oBaHue
rerepo3uca B cenekiuu. Otmanénnas rubpuausanusa. [Ipeogonenue Oecruioaus
MEKBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIINN PACTCHUI U )KUBOTHBIX. «3e1éHas
DeBONIOYUAN.

CoxpaHeHre U U3y4YCHUE T'CHETHUYECKUX PECYPCOB KYJIBTYPHBIX PACTCHUM U
UX JUKAX  poaMyYed i CO3/JaHMs  HOBBIX COPTOB M THOPHIIOB
CEIbCKOXO3AMCTBEHHBIX  KYJIbTYp. /3yuenue, coxpaneHue u  ynpaeieHue
2EHeMUYeCKUMU Pecypcamu CelbCKOXO3AUCMEEHHBIX U NPOMbBICIIO8bIX HCUBOMHBIX
8 Yesax YAVUUEeHUs CYUeCmeyiomux U co30aHus HO8blX NOPo0, TUHULL U KPOCCO8, 8
MOoM uHucie ¢ NPUMEHEeHUEeM COBPEMEHHbIX Memo008 HAYUYHLIX UCCe008aHUI,
nepeodosvix uoetli U nepcneKmuHbIX MexHoN0UN.

JdemoHcTpanuu

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

Tabnuibl ¥ cxembl: «l[eHTpbl TPOUCXOKIECHUS U MHOT000Pa3usl KyJIbTYPHBIX
pacTeHuit», «3aKOH TOMOJOTMUECKUX PSIIOB B HACJIEACTBEHHOM HM3MEHUUBOCTH,
«Metogsl cenexkuuny, «OtnanéuHas rudpuauzanus», «MyrtareHes3».

JlabopaTopHas padora «3yueHue cCOpTOB KyJbTYPHBIX PACTEHHUI U MOPOJ
JIOMAITHUX YKUBOTHBIX).

JlaGoparopHasi padora «3ydueHnue METOJIOB CEIEKIIUUA PACTEHUI.

IIpakTnyeckas padora «[IpuBuBKa pacTeHUN».

Ikckypeusi «OCHOBHBIE METOAbI U JOCTHUXKEHMS CEJICKIIMU PACTEHUU U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIHIO, IJIEMEHHYIO bepmy,
COPTOHUCTIBITATEIbHBIM YYacCTOK, B TEIUIMYHOE XO3AWCTBO, B JA0OpPaTOPHUIO
arpOyHUBEPCUTETA WIM HAYYHOTO LIEHTPA)».

Tema 16. BUOTeXHOJI0THS U CHHTETHYECKAsA OMOJI0THA

OOBeKThl, HCHOJIb3yeMble B OHUOTEXHOJIOTMH, — KJIETOYHbIE U TKAHEBBIC
KYJIbTYpHI, MUKPOOPTaHU3MBI, 170:¢ XapaKTEepUCTHKA. TpagunuonHas
OMOTEXHONOTUsA: XJIeOOMeueHrne, TMONYyYEeHUE KHUCIOMOJIOYHBIX  TPOIYKTOB,
BuHOzAenue. MukpoOuonornyeckuii cuHTe3. OOBEKTBI MHUKPOOHOIOTHYECKUX
TexHosiorui. [Ipon3BoacTBO O€nKa, AMUHOKUCIOT U BUTAMUHOB.

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



Kinerounast unxenepus. MeToabpl KyJIbTypbl KJIETOK M TKaHEW pacTeHUU U
KUBOTHBIX. Kpuobanku. Comarudeckas rubpuamzanuss ¢W COMaTHYECKUUN
smOpuoreHe3. lcnonb3oBaHue TaljioWOB B CEJIEKUUMU pacTeHuil. [lonyuenue
MOHOKNIOHANbHBIX anmumen. HMcnonv3oeanue MOHOKIOHATbHBIX U NOJUKIOHANbHBIX
aumumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOJOTBOpPEHHE. PeKOHCTpYKIMs
AWLIEKJIETOK U KJIOHUPOBAaHHUE >KMBOTHBIX. METOA TpPaHCIUIAHTALMM SIIEP KIIETOK.
Texnono2uu 0300po8eHsl, KYIbMUBUPOBAHUS U  MUKDOKIOHAILHO20
DA3MHONCEHUSL CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOcCOMHass MU TeHHasd WHXKeHepus. VCKyCCTBEHHBIM CHHTE3 I€Ha W
koHcTpyupoBaHue pekomOouHantHeiX JIHK. Cozdanue mpanceennvix opeanusmos.
JIOCTM>KEHUST W TEPCHEKTHBBI  XPOMOCOMHOM M TE€HHOM  MHXEHEPUHU.
DKOJOTUYECKHUE U ATUYECKUE MTPOOIIEMbI FTEHHON MH)KEHEPUHU.

Menuuuackue 6uorexunonoruu. [loctrenomuas nudposas menunuHa. [TIP-
JMarHocTuka. MeTaOolIOMHBIN aHaiu3, TEHOIEHTPUYECKUN aHalIu3 MpoTeoMa
YeJloBeKa I OLEHKU COCTOSHHMSI €ro 3J0poBbs. MCIoOnb30BaHUME CTBOJOBBIX
kineTtok. TaprerHas Tepanus paka. 3D-Ounoumkenepus nns  pa3pabOTKU
(byHIaMEHTaNbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHUM, CO3IaHMUS KOMILJIEKCHBIX
TKaHEeW COYeTaHUEM TEXHOJOTHUU TPEXMEPHOro OMONMpHHTHHra U ckaddonaunra
JUTS pelIeHus 3a]1a4 NepCOHANTN3NPOBAHHON MEIULIUHBI.

Co3nanue BEKTOPHBIX BaKIHMH C LEIbI0 OO0ECIEUCHHS KOMOWHHUPOBAHHOM
3amuThl OoT Bo3Oyauteneir OPBU, ycraHoBieHHe MOJEKYJISPHBIX MEXaHHU3MOB
dbynakimonupoBanusi PHK-cogepskamux BUPYCOB, BBI3BIBAIOIIUX OCOOO OMACHBIC
3a00s1eBaHUS YEJIOBEKA U KUBOTHBIX.

JdemoHcTpanumn

Tabnuuel u cxemsl: «cnonb30BaHUE MUKPOOPTaHU3MOB B MPOMBIIILIIEHHOM
IpOU3BOACTBEY, «KieTouHas nHxkeHepus», «I '€HHas HHKEHEPUs.

JlaGopaTopHas padora «/I3ydyeHne 00bEKTOB OMOTEXHOIOTUI.

IpakTnuyeckas padora «llonyyeHre MOJTOYHOKUCIBIX TPOAYKTOB.

JKeKypeusi  «bHOTEXHONOrMs — Ba)KHEWINAs MPOU3BOJMUTENIbHAS CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MPOU3BOICTBO)Y.

11 KJIACC

Tema 1. 3apo:kneHue W pa3BUTHE JBOJIONMUOHHBIX NpeACTABJICHUN B
Omosiorum

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

JIBroKy1ye cuiisl 3BosronMy BUI0B 110 Y. J[apBHHY (BBICOKAsi HHTEHCUBHOCTb
Pa3MHOXEHUSI OpPraHU3MOB, HACJEICTBEHHas HW3MEHYMBOCTb, Oopbba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN U NCKYCCTBEHHBIN 0TOOD).



Odopmnenue cunTeTnyecko Teopun dBomonuun (CTI). HelrpanbHas
teopus HBomtonuu. CoBpeMeHHass JBOJIOIMOHHAS  Ouonorusi. 3HayeHue
ABOJIIOIIMOHHON T€OpUH B (POPMUPOBAHUY E€CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JdemoHcTpanuu

[Toptperst: Apucrorens, K. JIunnen, K. b. Jlamapk, O. K. Cent-Unep, XK.
Kroswe, Y. lapeun, C. C. UerBepukos, 1. 1. llImansrayzen, x. Xonugein, /. 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
mapiupyta nyremectsusa Y. lapsunay, «Haxonku Y. apBuHay, «@opMbl 00pbOBI
3a cyuiectBoBaHue», «llopoabl ronyoeit», «MHorooOpaszue KyJIbTYpHBIX (popm
KarmycThl», «[lopoasl JoOManTHUX KUBOTHBIX», «CxemMa 00pa30BaHMsI HOBBIX BUOB
(mo Y. [HapBuHy)», «(Cxema COOTHONIEHUS JBIXKYIIUX CHJ 3BOJIOLUN,
«OCHOBHBIE MTOJIOKEHUS] CHHTETUYECKON TEOPUH 3BOJIOLIHI.

Tema 2. MUKPO03BOJIIOLINSA U €€ Pe3yJIbTaThI

[Tommynsiuus Kak 3JI€MEHTapHas €AWHULA 3BOMOUUA. COBPEMEHHBIE METOBI
OLIEHKM TEHETUYECKOro pa3HooOpa3zus M CTPYKTypbl Homyisiuuid. M3MeHenue
reHooHJa NOMYJISUMU KaK 3JEMEHTApHOE HBOJIIOLIMOHHOE SBJICHHE. 3aKOH
reHeTuyeckoro pasHosecus Jxx. Xapnau, B. BaitnOepra.

DOneMeHTapHble (AKTOPBI (IBUKYIIME CHUJIBI) HSBOJIONUU. MyTallMOHHBIH
nporiecc. KomOuHatuBHas u3MeHUMBOCTh. Jlpelid TeHOB —  ciydaifHbie
HEHAIpaBJICHHbIE M3MEHEHMsI 4YacToT aierned B nonymauusx. Oddext
OocHOBatensl. Jdgpgexm Oymouirounoco eopaviuwika. CHudCeHUe 2eHemuuecKo2o
pasnoobpazus: npuuunsl u cieocmsus. llposenenue s¢pgpexma Opetigha 2enos 6
oonbuwiux u  manvix  nonyaayuax.  Murpamun.  V3omsanus  momymsuui:
reorpadgudeckas (IpoCcTpaHCTBEHHAs ), OMoIorndeckas (penpoayKTHBHAS).

EcrectBennsiit oTOOp — HampaBiswonmi (Qaktop 3BoaOIUUA. DOpMBI
€CTECTBEHHOTO  OTOOpa:  ABWXKYIIMHA, CTAOWIM3UPYIOIIUNA, pa3pbIBAIOIIHI
(mm3pynTuBHEI). [lomoBoit oT60p. BO3HUKHOBEHHWE W IBOJIOIUS COIUATHHOTO
MOBEJICHUS )KUBOTHBIX.

[Ipucnoco0eHHOCTh ~ OPraHM3MOB  KaK  pe3ylbTaT  MHUKPOIBOJIOIUHU.
Bo3nukHoBeHue — mpucnocoOieHuit y  opranmsMoB.  Apomopdoszpl U
uanoanantauuu. Ilpumepsl npucnocoOaeHuil y opraHu3MoB: MOP(OIOrHYECKHE,
¢uznonornyeckue,  OHMOXUMUYECKHE,  ToBeAeHUeCKHe.  OTHOCUTENBHOCTb
IPUCTIOCOOJICHHOCTH OPTraHU3MOB.

Bun, ero kpurepum u crpykrypa. BumooOpa3zoBanue Kak pe3yJibTar
MUKpOdBOMOIMK. M3omsanus — kimoueBod ¢aktop BupoodpazoBanus. [lytu u
CIIocoObI BUJI000pa30BaHUS: aJIONaTPUYECKOe (reorpacduueckoe),



CUMIIATPUYECKOE (9KOJIOrUYECKOE), «MTHOBEHHOE»  (MOJIUILIONAU3AIuS,
rubpuauzanus). JJIMTeIbHOCTh BOIOIIMOHHBIX MPOIIECCOB.

Mexanu3Mbl GOpMHUPOBaHUS OMOJIIOTUYECKOTO pa3HOO0pa3usl.

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

[Toptpersr: C. C. YUerBepukos, 3. Maiip.

Tabmuuel 1 cxembl: «MyTanmoHHas HM3MEHYMBOCTHY, «llomynsironHas
CTPYKTypa Buaa», «CxeMa MposiBI€HUs 3aKkoHa Xapau—BalinOepray», «JBmxymue
CWJIbl ABOJIIOLUNY, «IJKOJIOrMUEcKass M30JSIUsl MOMYJIsALUUiA CeBaHCKOM (openny,
«['eorpadmueckass M3ONAIUS  JUCTBEHHUIIBI CUOMPCKOM 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», «[Ipenynpexnaaroas OKpacka KUBOTHBIX»,
«®uznonornueckue ananranuuy», «lIpucrnocobieHHOCT, OpPraHU3MOB U €€
OTHOCUTENBHOCTBY, «Kpurepun Bunma», «Bunbl-nBorHUKH», «CTpyKTypa BUAA B
npupojie», «Crnocodsl BUaAoOOpa3zoBaHus», «leorpaduueckoe BUA0OOpa3OBaHUE
TPEX BUJAOB JIAHJBIIICH», «IKOJOTMYECKOE BHUA000pa30BaHUE BHJIOB CHHHUID,
«[Tonmumuiousl pacrenuit», «KamycTHO-penedHbIil THOPUITY.

OGopynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, yydelia NTHUIl U
3Bepell ¢ MpUMepaMH Pa3IMUHBIX MPUCTIOCOOJEHUM, dYydyena NTHI U 3Bepei
pa3HbIX BHJOB, TepOapuM pacTeHUM ONU3KUX BHUAOB, 00pa30BABIIMXCA
Pa3TUYHBIMU CTIOCOOAMH.

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

JlabopaTtopnass  paGora  «lIpucrnocoOneHuss  OpraHu3smMOB U  HUX
OTHOCHTEJIbHAS 11eJIeCO00Pa3HOCThY.

JladbopaTopuass pabGora «CpaBHEHHUE BHJAOB 10 MOP(}OIOTUUECKOMY
KPUTEPHUIO».

Tema 3. MaxkpodBo/ouus u eé pe3yabTaTbl

Metonbl M3ydeHHS MakKpo3BOJMOLMH. [lameoHTOnOrMyeckue MeTo[bl
u3ydeHus: sBomouuu. IlepexogHeie @QopMbl M (PUIOreHETHYECKHE  PsJIb
OpraHHU3MOB.

buoreorpaguueckue Meroasl u3ydeHus sBomonuu. CpaBHeHHE (UIOpHI U
¢dayHpl MaTEepUKOB M OCTPOBOB. buoreorpaduueckue obnactu 3emun. Bunmbi-
SHAEMUKHU U PEIIUKTHI.



OMOPHOJIOTUYECKHE U CPABHUTEIbHO-MOP(OIOrUYECKUEe METObl H3YyUYEHUS
BONMIOLMM. ['eHeTHueckue MeXaHU3Mbl HBOJIIOLMM OHTOT€HE3a M MOSBJICHUSA
SBOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AQHAJOTMYHBIE  OpPraHBbL.
PyaumenTtapuble  opraHbl M aTaBu3Mbl.  MOJIEKYJISpPHO-T€HETUYECKHUE,
OMOXMMHUYECKHE W  MaTeMaTU4YeCKMe  METOJbl  M3Yy4YEHUS  HBOJIIOLUU.
I'omonornynsie reHbl. COBpEeMEHHbBIE METO/ABI MOCTPOCHUS (PUIOreHEeTHYECKUX
JEPEBHEB.

XPpOMOCOMHBIE MYTallUU U HBOJIFOIMSI TEHOMOB.

OO0uue 3aKOHOMEPHOCTH (MpaBuia) dBOMONUU. [IpuHyun cmenvl yHKyull.
HeobOpatumocTs 3Bomtonnu. AjanTuBHas paauainus. HepaBHOMEPHOCTH TEMIIOB
JBOJIOLIAM.

JdemoHcTpanumn

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

Tabmuiel 1 cxembl: «DUIOreHETHUECKU Pl Jomagu», «APXEONTEPUKCY,
«3Bepo3yObie  smiepel»,  «Creromedansy,  «Punmodutery,  «CemeHHBIC
NanopoTHUKW», «buoreorpaguueckue 30HbI 3emin», «Jlpelid KOHTHHEHTOBY,
«PenukThly, «HauampHble cTaauu SMOPUOHAIBHOIO PAa3BUTHS MO3BOHOYHBIX
KUBOTHBIX», «l'OMOJOTMYHbIE W AaHAJOTHYHbIE OpraHb», «PyIuMeHTH,
«ATaBU3MBI», «XpPOMOCOMHBIE HA0Opbl 4YEIOBEKAa M IMIMMIIaH3e», «l IaBHBIE
HAIPABJICHUS 3BOJIOLMNY, «OO0IIHE 3aKOHOMEPHOCTH 3BOTIOLIUN.

OOopynoBaHue: KOJUIEKIIMH, TepOapuu, MYJSKA HCKOMAEMBbIX OCTaTKOB
OpPraHU3MOB, MYJISI’KU TOMOJIOTMYHBIX, aHAJOTUYHBIX, PYJAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJUIEKIIUH HACEKOMBbIX.

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

Haydnble rumore3bl NpPOUCXOXKIEHUS >KM3HM Ha 3emie. AOuoreHes u
naHcnepmus. [JloHay4dHble TPEICTaBICHUS O 3apPOKICHUU KU3HU (KPEAMOHU3M).
['unore3a NOCTOSHHOTO CaMO3apOKICHUS KU3HU U €€ onpoBepxkeHue onbiramu .
Penu, JI. Cnannanuanu, JI. [Tacrepa. [IpoucxoxaeHne sxu3HU U aCTPOOUOJIOT USI.

OcHOBHBIE ATaIlbI HEOPTraHU4eCKOU HBOJIOLIHH. [InanerapHas
(reonoruyeckasi) OHBOJIONMSA. XHMHYECKas OJBOMIONHSA. AOHWOrCHHBIM CHHTE3
opraHnyeckux Beniects nu3 Heopranndeckux. Omeir C. Mumnepa u I'. IOpm.
O6pazoBanue mnonumepoB u3 MoHoMepoB. KoamepBatnas rumnoreza A. .
Omnapuna, runore3a nepBuaHoro o0yiapona J[x. XomnaeitHa, TeHeTUYeCKasi TUIoTe3a
I'. Ménnepa. Pubosumbr (T. Yek) m rumoreza «mupa PHK» VY. TI'mnbepra.
®opMupoBaHUE MEMOPAH U BOSHUKHOBEHUE MPOTOKJIETKH.

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



HauanbHble sTanbl opraHnyeckoil sBomtouMM. [losBIEHME W 3BONIOLHS
MEPBBIX KIIETOK. DBOJIOIMS MeTadoin3Ma. BO3HHUKHOBEHHE MEPBBIX HKOCUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTNIEHKH KaK aHAJIOT MEPBBIX Ha 3eMiie COOOIIECTB.
Crpomaronutsl. [IpokaproTHl M 5yKapuOTHI.

[Ipoucxoxienne 3ykapuoT (CuMOUOreHe3). DBONIOMOHHOE POUCXOXKIEHUE
BUpyCOB. [IponcxoxkneHue MHOTOKJIETOYHBIX OpPraHu3MoOB. BO3HUKHOBEHUE
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. CemenHble pacTeHus. lIponcxokaeHne IBETKOBBIX
pacTeHUMN.

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 ampubuii m pentwinil. [IporcxokneHre MIEKOMUTAIOMNX U
ntull. [lpunnun ximodeBoro apomopdosza. OcBoeHue OECIIO3BOHOYHBIMU U
MO3BOHOYHBIMU KUBOTHBIMU CYLIU.

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

MaccoBble BBIMUpPAHUsI — 3KOJOTMYECKHE KpU3HChl npouuioro. ITpuunssl u
CJIENCTBUS MAacCOBBIX BbIMHpaHH. COBPEMEHHBIM 3KOJOTMYECKHUU KPHU3HC, €T0
ocobenHoctu. [Ipobiema coxpaneHus 6nopaznooOpasusi Ha 3emIie.

CoBpeMeHHasi cucrteMa opraHudeckoro mupa. [IpuHnumnel kinaccudukauu
opranu3MoB. OCHOBHBIE CUCTEMAaTUYECKUE TPYIIIbI OPraHU3MOB.

JdeMoHCcTpanuu

[Toptpetsr: ®@. Penu, JI. Cnamutanuanu, JI. ITactep, . 1. Meunukos, A. W.
Omnapun, [Ix. Xonneiin, I'. Mémnep, C. Munep, I'. FOpu.

Ta6mumpe! 1 cxeMbl: «Cxema ombita @. Peqny», «Cxema onbita JI. IlacTepa mo
W3YYEHUIO CaMO3apoKIeHMs Ku3HW», «Cxema ombita C. Mwmmepa, I'. IOpny,
«JTampl  HEOPraHWYECKOW  sBoMouun»,  «['€oXpoHOJOrMyeckass  IMIKanan,
«HavanbHble 3Tanbl OpraHMyeckoil 3Bomonun», «Cxema 00pa30BaHUS FYKapUOT
nyréM cumOuoreHesa», «Cucrema >XUBOM mnpuponb», «CTpoeHue BuUpYCay,
«Apomopdo3sl  pactenuid», «PuHHOMUTH), «OIHOKIETOYHBIE BOIAOPOCIN,
«MHorokJsieTounsle Bopopociamy», «Mxm», «IlanoporHukn», «l'0J0CEMEHHbIE
pacteHus’», «OpraHbl IBETKOBBIX pacTeHMi», «(CxeMa pa3BUTUS KUBOTHOI'O
Mupay, «Apomophossl KUBOTHBIXY», «lIpocreimuey, «KuIeuHOTOTIOCTHBIEY,
«Ilnockue 4EPBUY, «HneHucroHorue», «Pb10BDY, «3E€MHOBOJIHBIEY,



«IIpecmbikaromuecsay, «dIltuip», «Miekonuraromme», «Pa3BUTHE KU3ZHU B
apxeunckou spe», «Pa3BUTHE KU3HU B MPOTEPO3OMCKOMN 3pe», «Pa3BUTHE KU3HU B
1aJIE030MCKON 3pen, «Pa3BuTHe )KU3HU B ME3030MCKOM 3pey, «Pa3BuTue )XKU3HU B
KalHO30MCKOU dpe», «COBPEMEHHAsI CUCTEMA OPTaHUYECKOIO MUPAY.

OOGopynoBaHue: repOapuu pacTeHUM pa3IUYHBIX OTIEIOB, KOJUICKIIUU
HACEKOMBIX, BIIAYKHbIE MpenapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
UTJIOKOKHUX, CKEJEThl IIO3BOHOYHBIX JKMBOTHBIX, 4Yydella NTULl U 3BEpew,
KOJUICKIIUA OKAMEHEIIOCTEM, TMOJIE3HBIX MCKOMAEMBIX, MYJISDKH OPraHHMYEeCKHUX
OCTaTKOB OPTaHWU3MOB.

BupryanbHas  sa0oparopHasi padora «MogenupoBaHUE  ONBITOB
Mumiepa—tOpu 1o u3y4eHn0 abMOTEHHOTO CUHTE3a OPraHUYECKUX COCTUHCHUN B
nepBUYHON aTMOchepe».

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

IpakTnueckas padora «3ydeHue OCOOEHHOCTEH CTPOEHUSI pPACTEHUI
Pa3HBIX OTIEIIOBY.

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

Tema S. IIpoucxoxkaeHue yeja0BeKa — AaHTPOIOIeHe3

Paznensl n 3anaun anTponoaoruu. MeToibl aHTPOIIOJIOT U H.

CraHoBieHUE TPEACTABICHUN O MPOUCXOXKICHUM 4elloBeKa. PenuruoszHbie
B0O33peHUsl. COBpEMEHHbIE HAYYHbIE TEOPHUHU.

Cx0acTBO 4enoBeKa ¢ )KMBOTHBIMU. CUCTEMATUUECKOE MOJTOKECHHUE YETOBEKA.
CBuzerenbcTBa  CXOACTBA  YEJIOBEKA €  KUBOTHBIMH:  CPaBHUTEIBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTHYECKHE, (bU3H0IOr0-OMOXUMHYECKHUE,
noBegeHyeckue. OTanyus 4eloBeKa OT KUBOTHBIX. [IpAMoxX0oxkaeHne U KOMILIEKC
CBSI3aHHBIX C HUM MNPU3HAKOB. Pa3BuTHE rOJOBHOrO MO3ra U BTOPOM CHUTHAIBHOU
CUCTEMBL.

JBroxyire cuibl (PakTopbl) aHTPOIIOreHe3a: OMOJIOrMYeCcKue, COMAIbHbIC.
CooTtHoleHne OMOJIOTUYECKUX U COMMMATBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHbBIE CTaguu aHTpororeHeza. PanHue uenoBekooOpa3Hbie 00€3bSIHBI
(MPOKOHCYJIBI) ¥ paHHUE TTOHTH/IBI — OOIIHME IPEAKU YeT0BEKOOOPa3HBIX 00€3bsiH U
ToJIel. ABCTpPAJONMUTEKH — ABYHOTHE NPEAKHU JtoAeil. YemoBek yMenbli, NepBbie
W3TOTOBJIEHUS OpyAUM Tpynaa. YenoBeK NMPSAMOXOASAIIMN U NEPBBIM BBIXOJ JIOJACH
3a mnpenensl  Adpuku. YemoBek reipenbOeprckuii  —  oOmMM  MpesoK
HEaHIEPTaJIbCKOr0 YEIOBEKA U YEJIOBEKA pa3yMHOro. YenoBeK HeaHIIepTaIbCKUN
KaK BUJl JIIOJEH XOJIOJHOTO KimMara. YeloBeK pa3yMHbI COBPEMEHHOIO THIIA,
JICHUCOBCKUM YETIOBEK, OCBOCHHME KOHTHHEHTOB 3a mpenenamMu AQpuku.
[Taneorenerrka v najeoreHOMUKA.



DBOJIIOIMS COBPEMEHHOI'0 uejoBeka. EcTecTBEHHBI OTOOp B MOIMYJISIUAX
yenoBeka. MyTanMoHHBIN Tipouiecc U noiaumopdusm. [lomynsiroHHbIE BOJHBI,
npeiid reHoB, murpanus U «3G@PeKT OCHOBATENS» B IMOMYJSIHUSIX COBPEMEHHOTO
YeJIoBeKa.

Yenoseueckue pacel. IloHatne o pace. bompline pacel: €BpONEOUHAs
(eBpasmiickas),  aBcTpajo-HerpoujHasi  (dKBATOpHAIbHAs),  MOHTOJOHMIHAS
(a3uarcko-amepukaHckas). Bpems M MmyTH pacceleHHs] 4YelloBeKa IO IUIaHETE.
EnunctBo  demoBeueckux  pac. HaydHas  HECOCTOSITENBHOCTh  pacu3Ma.
[Ipucnoco6eHHOCTh YeoBEeKa K pa3HBIM  YCIOBHUSIM OKPYXKAIOIIEH Cpebl.
Bmusiaue reorpaduueckoit cpenbpl W jpedia reHoB Ha  MOP(QOJOTHIO U
(U3NOTIOTHIO YEeNIOBEKA.

MexaucuMiuinHapHble  MeToabl B (pusuueckoil  (OMOIOTHUECKOM)
AHTPOIOJIOTUM.  OBOJIOLMOHHAS  QHTPOIOJIOTHS W MaJIEOaHTPOIOIOT U
YeJIOBEUECKUX MOMysiui. buoconuanbHbie HMCCIeAOBaHUS MPUPOJIBI YETOBEKa.
HccnenoBanre KOIBOMIOMUH OUOJIOTHIECKOTO M COIUATBLHOTO B YEITOBEKE.

JdemoHcTpanuu

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

Tabmuipl 1 cXeMbl: «METOoIbl aHTPOIIOIOTHIY, «I 0OJIOBHOM MO3T UeIoBeKa,
«YenoBekooOpa3Hble 00€3bsiHBI», «CKENeT YeloBeKa U CKeJeT IIHMMITaH3e»,
«PynMMEHTHI U aTaBU3MBIY, «JIBUXKYIIUE CUITBI aHTPOIOT€HE3a», « IBOJIOIMOHHOE
IpEeBO  ueJoBeKa», «ABcTpamonuTek», «YemoBek  ymenslity, «YenoBek
MPAMOXOIAINIY, «/leHnuCcoBCKHM uennoBek» «Heannepranbip», «KpoMaHbOHIIBD,
«IIpenku yenoBekay, «ITarnbl IBOIIOINU YeJIOBEKay, «Packl uenoBekay.

OOGopynoBaHue: MYJSDKM — OKaMEHENOCTeH, TPEeAMETOB MaTepualibHOU
KYJIbTYpbl TIPEAKOB YENIOBEKa, penpoaykuuu (dororpaduu) KapTuH C
MUGDOIOTUIECKUMU W OMOJEHCKUMH CIOKETaMH TPOMCXOXKICHUSI UETOBEKa,
doTorpadgum HaXOOK UCKOTIAEMBIX OCTAaTKOB YEIOBEKA, CKEJIET YeJI0BEKa, MOJICITh
yeperna uejoBeKa M Yeperna IIMMIIaH3€, MOJeNb KUCTH YeJIOBeKa U KHUCTHU
IMMIIaH3€e, MOJIETH TOpCca MPEIKOB YeI0oBeKa.

JladbopaTopnas pabora «/3yueHue ocoOEHHOCTEH CTpPOEHUSI CKelera
YEJIOBEKA, CBSI3AHHBIX C MPSAMOXOKIACHUEM).

IIpakTnyeckas padora «/3yueHue 3K0JTOrMUECKUX aJanTaluil YeT0BEKa.

Tema 6. Jkojioruss — Hayka O B3aHMOOTHOIICHUSIX OPraHU3MOB H
HAIOPraHU3MEHHBIX CHCTEM C OKPY KaKIeld cpeaoi

3apoxxieHue U pa3BuTue 3kojoruu B Tpyaax A. ['ym6onsara, K. @. Pynbe,
H. A. CeepuoBa, J. I'ekkensi, A. Tencnu, B. H. CykauéBa. Pazgensl u 3amaun
sKoJ0ruu. CBs3b KOJIIOTUU C APYTUMHU HayKaMHU.



Mertonbl 3konoruu. IloneBble HabOmO/IeHUA. DKCHEPUMEHTHl B JKOJOTHH:
OpUpOAHbIE UM JabopaTopHble. MojenupoBaHue B IKOJIOTUM. MOHUTOPUHT
OKPY’KaroIel Cpeibl: JIOKAIbHBIM, perHOHAIBHBIN U TJI00ATBHBIH.

3HaYeHUE OKOJOTMYECKHX 3HAHWW JUI1  YEJOBEKAa. OJKOJOTMYECKOE
MHUPOBO33pPEHME KaK OCHOBA CBS3€M 4YelloBeuecTBa ¢ NpUpoaoil. PopmupoBaHue
JKOJIOTMYECKOH KYJIbTYPBI U 3KOJIOTMYECKOM IPAMOTHOCTHU HACEIICHUS.

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
MOHUTOPHHIA OKPYXKAIOIIEH CPENbD».

JlaGoparopHast padora «3yuenue METOJI0B 3KOJIOTUYECKUX
UCCIIEOBAHUI.

Tema 7. Opranusmsl U cpeaa oOMTaAHUSA

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

AbGuotnueckue ¢akrtopsl. CBeT Kak 3Konorudeckuii ¢akrop. [leiicTBue
Pa3HBIX YYaCTKOB COJIHEYHOI'O CIEKTpa Ha OPraHU3Mbl. DKOJIOIMYECKUE TPYIIIbI
pacTeHU M JKMBOTHBIX I10 OTHOLIEHHIO K cCBeTy. CUTHAJIbHAs poOJIb CBETA.
DoTonepuoan3Mm.

Temneparypa kak skonoruueckuil ¢akrop. JleiictBue Ttemmeparypsl Ha
opraHu3Mbl. [IoMKWIOTEpPMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocte kak sxomormueckuil Qaxtop. IlpucmocoOneHus pacteHuii K
noJiiep:kaHuio BogHoro Oananca. Knaccudukanus pacTeHUl MO OTHOIIEHHIO K
Boje. [Ipucnoco6neHus >KMBOTHBIX K M3MEHEHHUIO BOJAHOTO PEXUMA.

Cpenpl oOWTaHUS OPraHU3MOB: BOJHAs, Ha3€MHO-BO3YILHAs, MOYBEHHA,
[NIyOMHHAasT  NOJANOYBEHHAs, BHYTPUOpPraHU3MeHHas.  DU3UKO-XUMUYECKUE
0COOEHHOCTH cpel oOuTaHusi opraHu3MoB. [lpucrnocoOneHuss OpraHusmMoB K
YKU3HU B Pa3HbIX Cpelax.

buomornueckne putmbl. BHemHne m BHyTpeHHUE pUTMBL. CyTOYHBIE H
roJu4Hble PUTMBL. [IpUCIOCOONIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHSIM
YCJIOBUH KU3HU.

XKuznennoie Qopmbel opranusmMoB. [loHsitTue o0 KHU3HEHHOW (Qopme.
JXKuznennsie HopMbl pacTEHUIl: 1epeBhs, KYCTAPHUKHU, KyCTAPHUUKHI, MHOTOJIETHHE



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

buotnyeckue  ¢akTophl. Bunber  OuoTHueckux — B3aMMOJICUCTBUI:
KOHKYPEHIIUS, XUIIIHUYECTBO, cuMOM03 U ero (opmsl. [lapasutusm, koonepamnus,
MyTYyaau3M, KOMMEHCaIN3M (KBapTUPAHTCTBO, HaxieOHn4uecTBO). Herpoduueckue
B3aumojiericTBus  (Tommueckue,  Qopudeckue, (paOpuyeckue).  3HaUeHHE
OMOTHYECKHX B3aUMOJEHCTBUI JJii CYLIECTBOBaHUS OPTraHU3MOB B Cpele
obutanud. [IpuHIUI KOHKYPEHTHOTO UCKIIOYEHHUSI.

JdemoHcTpanun

Tabnmuuet 1 cxembl: «Okonoruueckue (akTope», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKUE TPYIIIbI )KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TerIoKpoBHbIE
KUBOTHBIE», «XOJIIOAHOKPOBHBIE >KUBOTHBIE», «DU3MOIOrMYECKHE aJanTaluu
KUBOTHBIX», «Cpenbl oOWUTaHUSI OpraHU3MOB», «bHONOrMYEeCKue PUTMBIY,
«Kusnennsie  Gopmbl  pactenuit», <« KuzHeHHbIE  (QOPMBI  KUBOTHBIX),
«9KocucTeMa MHUPOKOIMCTBEHHOIO Jiecay, « IKOCUCTEMAa XBOMHOIO Jecay, «Llenu
nuTaHus», «XumHuuectBoy, «llapasutuzm», «Koukypenuus», «CumMOuo03»,
«KommeHncanuzmy.

OO6opynoBanue: repdbapuu pacTeHUW U >KUBOTHBIX, MPHUCIOCOOIEHHBIX K
BJIUSHUIO PA3JMYHBIX HKOJIOTMYECKUX (DAKTOpOB, repOapum CBETONIOOUBBIX,
TEHENIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHU, CBETONIOOMBBIE, TEHENIOOUBBIE U
TEHEBBIHOCIIMBbIE KOMHATHBIE PACTeHUs], repOapuu U KOJUIEKIIMH TETUTONIIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydesna OTULl U 3BepeH, repOapuu
pacTeHuil, OTHOCSIIMXCA K TUrpoguram, kcepoduram, Me3opuram, KOMHATHbIE
pacTeHusl JaHHBIX TPYIM, KOJJIEKIINU >KUBOTHBIX, OOUTAIOIIMX B Pa3HbIX Cpelax,
repOapu M KOJUJIGKIIMM pACTEHUHW ¢ KUBOTHBIX, OO0JIAAIOIIUX YepTaMu
IPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHMSIM YCJIOBHU KU3HHU, repbapuu u
KOJUTCKIIMM PACTCHWA W KUBOTHBIX PA3IMYHBIX KU3HCHHBIX (POPM, KOJUICKITUU
KUBOTHBIX, YYACTBYIOUIMX B PA3JIMUHBIX OMOTHUYECKUX B3aUMOACHCTBUSX.

JlabopaTtopunass pabora «BbIsBiIcHHE TPUCTOCOOJICHUN OPraHU3MOB K
BIIMSIHUIO CBETa».

JlabopaTopHass pabGora «BbIsiBIeHHE MPUCIOCOOJICHUN OPraHU3MOB K
BIIUSTHUIO TEMIIEPATypPhI».

JlabopaTtopHass paGora «AHATOMUYECKHE OCOOCHHOCTH PACTEHHH U3
pPa3HBIX MECT OOUTAHUS».

Tema 8. Ixos10rusi BUA0B M MONMYJISIIM A

OKOJIOTUYECKHE  XApaKTePUCTUKU  MOMYJISALHH. [Monynauust  Kak
Ouosornyeckas cucreMma. Pob HEOHOPOMHOCTH Cpefibl, (PU3NUECKUX OapbepoB U
0COOEHHOCTEN OMOJIOruU BUIOB B ()OPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPHI
nomyisiuuid. OCHOBHBIE MOKa3aTead TMOMYJISUUU: YHUCIEHHOCTh, IIJIOTHOCTD,



BO3pAacTHasi M TOJIOBasg CTPYKTYpa, POXKIAEMOCTb, MPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUSI.

DKoJIoruyeckasi CTpykrypa nomyssinuu. OIeHKa YUCIECHHOCTH MOIMYJISLUH.
JIlnvHamMuKa TONysAlMU U €€ peryianus. buoTtuyecknii mOTEHIMaN IMOIMYISLIHH.
MopaenvpoBanue TMHAMUKHA TONyJIsiiud. KpuBble pocTa YMCIEHHOCTH TTOMYJISILINY.
KpuBble BbDKMBaHUsA. Perynsiiys YUCICHHOCTH MOMYJSLUNA: poiib (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIINX OT IUIOTHOCTH. JKOJIOTMUYECKUE CTPATETUU BUAOB (I- U
K-cTparerun).

[Tonsitue 00 sKkonormyeckoil Huiie Buaa. MecrooOutanue. MHoromepHas
Mozenp 3Kkoimormdeckon Humm Jk.JM. XarumHcona. Pasmepsl skonornueckou
Hud. [loreHunanbHas U peanu30BaHHAS HUILIIH.

Bun kak cucrema mnomynsuuid. Apeansl BUAOB. BHIBI M HMX JKU3HECHHBIE
CTpaTeru. JKOJOTHUYECKUE SKBUBAJICHTBHI.

3aKOHOMEPHOCTHM TMOBEAEHUS W MUrpalUid >KUBOTHBIX. buomorndeckue
VWHBAa3UU YY>KEPOJIHBIX BUIOB.

JdemoHcTpanuu

[Toptper: dx. . XaT4nHCOH.

Tabmuiet M cxembl: «ODKOJOTMYECKUE XapaKTEPUCTUKU TOMYJISIIUN,
«IIpocTpaHcTBeHHass  CTpyKTypa HOmyasinun», «Bo3pacTHble  mUpaMuIbl
nonyisiuun», «CKOpPOCTh  3aCEleHUs TMOBEPXHOCTH 3€MIIM  Pa3IMYHBIMU
opranuzmammny», «Mogenp 3xonornueckor Humu Jx. M. XaTuyuacoHay.

Ob6opynoBanue: repdapun pacTeHHU M, KOJJIEKIIUH KUBOTHBIX.

JladbopaTtopuass paGora  «llpucmocoOieHuss CceMsH  pacTeHHM K
PaCCEIECHUIO».

Tema 9. Ikos10rus1 CO00IECTB. IKOJOIHYECKHE CUCTEMBbI.

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

Okocuctema Kak oTkpbiTas cucrema (A. k. Tencnu). DyHKIIMOHATBHbBIE
OJIOKM OpraHW3MOB B JKOCHUCTEME: MPOIYIEHTbl, KOHCYMEHTHI, PEIYILICHTHI.
Tpoduueckne ypoBHH. Tpoduueckue 1enu u ceTu. AOHOTHYECKHE OJIOKH
skocucteMm. [TouBbl U WiTbl B 3k0ocucTeMax. KpyroBopoT BEIIECTB U MOTOK SHEPTUH
B DKOCHCTEME.

OcHOBHBIE  TIOKa3aTelnu  dKocucTteMbl. buomacca u  mpoaykuus.
DKOJIOTUYECKHUE MUPAMUBI UUCEI, OMOMACCHI U YHEPTUH.

Junamuxa sxkocucmem. Kamacmpoguueckue nepecmpoiiku. Dayxmyayuu.
HamnpaBnenHsie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKleccuu. llepBuunbie u
BTOPUYHBIE CYKIIECCUM M HMX IMPUYUHBL. AHTPOIOIE€HHbIE BO3JCUCTBUS Ha
cykneccuu. KnmmmakcHnoe cooOrecTBo. buopaznoodpasue u moiHOTa KPpyroBopoTa
BEII[ECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.



[Ipupoanbie 3KOCUCTEMBI. JKOCUCmeMbl 03Ep U peK. DKocucmembl Mopeli U
oKeano8. IKocucmemvl MYHOP, 1€CO8, cmenel, nyCMblHb.

AHTpPONIOTEHHBIE 3KOCUCTEMBI. Arpo3skocucTtema. ArporeHo3. Paznnuuns
MEXy aHTPOIIOI'€HHBIMU U MIPUPOIHBIMHU SKOCUCTEMAMHU.

Ypb6oskocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocuctem. ['opojackas
dnopa u dayna. CunanTponuzanusi Topojckoil (ayHbl. buonoruueckoe wu
XO035TUCTBEHHOE 3HAYEHNE arPOIKOCUCTEM B YPOOIKOCHUCTEM.

3akoHOMEpHOCTH (POPMUPOBAHHUS OCHOBHBIX B3aUMOJICUCTBUN OpPraHU3MOB B
sKkocuctemax. Ponb kackaonozo sgghexma u 8uU008-30UpPuUKamopos (Kirouesvix
6U008) 6 yHKYUoHUposanuu sxocucmem. IlepeHOC IHEPTUU U BEIIECTB MEXKIY
CMEXKHBIMU 3KOCUCTEMAaMH. Y CTOMYMBOCTh OPTaHU3MOB, MOITYJISLUN U SKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U aHTPOIIOI'€HHBIX BO3JICHCTBUH.

Mexanusmul 8030eticmeus 3aepA3HeHUll pPA3HbIX Munos Ha
CcyOOpP2aHUZMEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCIEMHOM YPOBHSIX,
OCHOBbl ~ 9KOJI02UHEeCKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  B8030€UCEUS.
Metoa0510rusi MOHUTOPUHTA €CTECTBEHHBIX U @aHTPOMOT€HHBIX SKOCUCTEM.

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

IIMPOKOJIUCTBEHHOTO Jiecay, «IDKOCHUCTEMa XBOMHOTO Jeca», «DYyHKIIMOHATbHBIC
IPpyNIbl OPraHU3MOB B 3KocucTeMe», «KpyroBopoT BEHIECTB B JKOCHCTEMEY,
«enun nmutanus (mMacTOMIIHAS, TETPUTHAS)», «DKOJIOTHUECKAs MUPAMUIa YUCEID,
«OKonoruveckas mupaMmuga OMOMacchl», «IKOJOTHUECKasl MUpaMuaa dHEPTUNY,
«O0pazoBanue 6onotay, «IlepBuunas cykueccus», «BoccTaHoBieHHE Jieca Tocie
noxkapay, «JKOCUCTEMa 03epay», «ArpoleHo3», «KpyroBopoT BellecTB M MOTOK
SHEPTUU B arporieHo3ey, «[Ipumeps ypOodKOCUCTEM.

OO6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMY HACEKOMBIX, Yyydelia NTHUIl U
3Bepeid, repOapuu KylIbTYypHBIX U IUKOPACTYIUX PACTEHUH, aKBapUyM KaK MOJIEIb
KOCUCTEMBI.

IIpakTnyeckas padora «/3ydenne u onucanue ypo0dKOCUCTEMBI».

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

IKCKypcHusi «IKCKYpCHsl B TUIUYHBIN OMoreoreHo3 (B AyOpaBy, Oepe3HsiK,
€JIbHUK, Ha CyXO/0JbHBIN WX MMOMMEHHBIN JyT, 03€p0, O0I0TO)».

IKCKypceHsi «IKCKYypCHsI B arpodKOCHCTeMy (Ha IOJ€ WIM B TEIIHIHOE
XO03SHUCTBO)».

Tema 10. buocdepa — rio0anbHas IKOCUCTEMA

buochepa — obmemnanerapuass o0ojiouka 3eMJIHM, TJ€ CYIIECTBYET WU
CylllecTBOBaJia U3Hb. PazBuTue npeacTaBieHuit o ouocdepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepuaackoro o 6uochepe. O6nactu ouochepst u e€ cocran. XKuboe
BelecTBO Ouocdepsl U ero PyHKINH.

3aKOHOMEpPHOCTH cyliecTBoBaHusi omocdeprl. OcobeHHOCTH OHMOCcPephl Kak
rJ100aJIbHOM 3K0ocUCTEMBIL. JMHaMuueckoe paBHoBecue B Ouochepe. KpyroBopotsl
BEIIECTB U OMOreOXMMHUYECKHE IUKJIBI (Yriiepoja, a30Ta). PUTMUYHOCTD SIBIEHMIM
B Onocdepe.

3oHanmbHOCTh Omocdeprl. Ilonsatne o Omome. OCHOBHBIC OHMOMBI CYIIH:
TYHJIpa, XBOMHBIE JIeca, CMEIIaHHbIE U IIUPOKOJINCTBEHHbBIE JIeCca, CTENH, CABaHHbI,
MYCTBIHU, TPOTIMYECKUE JIECa, BBICOKOTOPhs. KiuMar, pacCTUTENbHBIN U AKUBOTHBIN
MUp OMOMOB CYIIIH.

Crpykrypa U QYHKIIUSA )KUBBIX CUCTEM, OLICHKA UX PECYpPCHOTO MOTEHIIHAJIA U
ounocdepHbIX PyHKIUH.

JdemoHcTpauumn

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

Tabmuter 1 cxembl: «I'eocdepsl 3emun», «KpyroBopoT azora B mpupojie»,
«KpyroBsopor yriepona B npupoae», «KpyroBopor kwuciopoga B NpUPOIE»,
«KpyroBopor Boabl B mpupozae», «OcHOBHbIE OMOMBI cyminy, «Kiumarnueckue
nosica 3emin», «Tynapay», «Taira», «Cmemannbiid jiecy, «IIIUpOKOIMCTBEHHBIN
necy, «Crenpy», «CaBanHay, «llycTeiaay, « Tponnueckuii gecy.

OGopynoBaHue: repbapuu pacTEHUN pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YestoBek M OKpyxka0IIas cpeaa

DKOJIOTUYECKHE KPU3UCHI M MX NpUYUHBL. Bo3aelcTBue deloBeka Ha
ouochepy. 3arpssHeHue BoO3AymIHOM cpenbl. OxpaHa BO3AyXa. 3arps3HEHUE
BoAHOU cpenbl. OxpaHa BOJAHBIX pecypcoB. Pazpymenue mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. M3MeHeHune kiumara.

AHTpPONIOT€HHOE BO3/ICMCTBUE HA PACTUTEIbHBIA U )KMBOTHBIN Mup. OXpaHa
PaCTUTENBHOTO U KUBOTHOrO Mupa. OCHOBHBIE MNPUHIMIBI OXPaHbl MPUPOJHI.
Kpacueie kHuru. OcobGo oxpansembie mpupogansie Tepputopun (OOIIT).
boranuyeckue cajpl U 300JI0TMUECKUE TTAPKH.

OCHOBHbIE TPUHIUIIBI YCTOMYMBOIO PA3BUTHUSI YEIOBEYECTBA U IMPUPOJBIL.
PaumonanbHOe  MPUPONONONIB30BAaHUE M COXpAHEHHE  OHMOJIOrMYECKOro
pazHooOpazust 3emuid. OOIIME 3aKOHOMEPHOCTU TJI00AJBHBIX 3KOJOTMYECKHX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOT'O KPU3UCa U €0 BEPOATHBIE ITOCIIEICTBUSI.

Pa3Butne METOIOB MOHUTOPUHITA pa3BUTHUSI OMACHBIX TEXHOT'E€HHBIX
npoueccoB. CucmemHvle ucciedosanusi nepexooa K pecypcocbepezaroweti u
KOHKYPeHmocnocooHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcoi.
Hayuonanvnvie ungopmayuonnvie cucmemsl, obecneuusarowue O00CMyn K
ungopmayuu NnO  COCMOAHUIO OMOENbHLIX 6U008 U 3IKkocucmem. OcHoBbl



9Kopeabunumayuu Kocucmem U cnocooos 060pvoObLl ¢ OUONOBPEHCOCHUSMU.
Pexoncmpykyus mopckux u HazemMHwIX IKOCUCTEM.

JdemoHcTpanuu

Tabmuupl u  cxeMmbl:  «3arpsi3HEHHE  aTMoc(epbl»,  «3arpsi3HEHHE
ruapocdepb», «3arpsizHeHue nouBbl», «llapHukoBblii  APdexT», «Ocobdo
OXpaHsieMble PUPOJHBIE TEPPUTOPUIY, «MOJIETN YIIPABIIEMOIO MUPAY.
Ob6opynoBanue: ¢ororpaguu OXpaHSEMbIX PACTCHHN W XKUBOTHBIX KpacHoi
kHuru Poccuiickoit @enepanuu, KpacHON KHUTH pErnoHa.



IVIAHUPYEMBIE PE3YJIbBTATbBI OCBOEHMUS ITPOTI'PAMMBI 11O
BUOJIOI'MA HA YPOBHE CPE/IHEI'O OBIIIEI'O ObPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBimuBaeT TpeOOBaHMS K pe3ylbTaTaM OCBOCHUS
00yJalomMKUMHUCS TPOrpaMM CpeaHero oO0miero oOpa3oBaHUS: JIMYHOCTHEIC,
METaInpeMETHbIEC U MPEIMETHBIE.

B cTpykType MMYHOCTHBIX PEe3yIbTaTOB OCBOSHHUS MPOrPAMMBI IO OUOJIOTUH
BBIJICJICHBI CJIEAYIONIUE COCTABIIAIONIME: OCO3HAHUE O0YUYaIOIIUMUCS POCCHICKOM
rPpaXIaHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSATEIbHOCTH
U CaMOONPENEIEHUI0, Haiuuyue Mmomusayuu K OOy4EeHUI0  OHOJIOruH,
yenenanpaegiennoe paszeumue BHYTPEHHUX YOEXKIEHUN JUMYHOCTH HAa OCHOBE
KIIFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPAAUIMN pa3BUTUS OHOIIOTHYECKOTO
3HAHUSI, 20MOBHOCMb U CNOCOOHOCMb O0YUYAIOIIMXCA PYKOBOJICTBOBATHCS B CBOECH
JESATETbHOCTU I1[€HHOCTHO-CMBICTIOBBIMU ~ YCTAHOBKAMH, NPUCYIIUMU CHUCTEME
OMoJOorMYeckoro  0oOpa3OBaHMS, Haluyue  NPABOCOZHAHUS — DKOJIOTMYECKOU
KYJIbTYPBI, CHOCOOHOCMU CMABUMb TIETTU U CTPOUTH KU3HEHHBIC TUIAHBI.

JIM4HOCTHBIE pe3yIbTaThl OCBOCHUS MPOTPAMMBbI IO OHMOJIOTHH JTOCTUTAOTCS
B EIUHCTBE Y4YEOHOM M BOCIHUTATEIBHON JEATEIHBHOCTH B COOTBETCTBUU C
TPAIUIIMOHHBIMU POCCUMCKUMH COIUOKYJIBTYPHBIMHU, UCTOPUUECKUMU U JTyXOBHO-
HPABCTBEHHBIMU LIEHHOCTSIMHU, MPUHATHIMU B OOIIECTBE MpaBWIAMU U HOpPMaMH
MOBEJICHUS W CIOCOOCTBYIOT MpoOIeccaM CaMOIIO3HAHUS, CAaMOBOCIUTAaHUS U
CaMOpa3BUTHUS, Pa3BUTHUS BHYTPEHHEH TMO3UIUMU JIMYHOCTU, MATPUOTH3MA 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
OKPYKAIOIIEN CpENE.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHMS YyuyeOHoro mnpeaMera «buomorus»
JIOJIKHBI OTPaKaTh TOTOBHOCTh M CIIOCOOHOCTH 00YUYaOIIUXCSl PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEW MO3UIIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHMX  YOEXJICHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM I[EHHOCTSIM POCCHMCKOro O0OIIEeCTBa, pPaCHIMPEHHE >KU3HEHHOTO
OMbITa U OMbITA JAEATEILHOCTUA B MPOILIECCE pean3allii OCHOBHBIX HaIpPaBICHUN
BOCIIUTATENIbHOM JIESITEIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpa:ka1aHCcKOro BOCIIUTAHUSI:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKOMN MO3ULIMU 00YUaIOIIErocsl KaK aKTUBHOT'O U
OTBETCTBEHHOI'0 WIEHAa POCCUMCKOro OOIIECTBA;

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX IpaB U OO0S3aHHOCTEH, YyBa)KEHUE
3aKOHa U MPaBOIOPSAIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOW JAEATEILHOCTH IIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU y4eOHBIX W TO3HABATEIbHBIX 3aJlay, BBHIMOJTHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPENENATh COOCTBEHHYIO TIO3UILIMIO MO 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
OTHOILIIEHHUSI K MHEHHUIO OIIMOHEHTOB MPHU OOCYXICHUU CHOPHBIX BOIPOCOB
OMOJOTMYECKOT0 COICPKAHUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOMN AESATENbHOCTH;

2) NaTPUOTHYECKOI0 BOCIIUTAHMSA

c(hopMHUPOBAHHOCTH POCCUNCKOU rpakIaHCKOMN WJICHTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHUSI K CBOEMY HapoJy, YyBCTBA OTBETCTBEHHOCTU IEpel
Ponunou, ropmoctu 3a CBOM Kpau, CBOKO PoauHy, CBOM SI3BIK 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 OWONOTWH, TOHMMAHUS 3HAYCHHUS OWOJOTHU B TO3HAHWH 3aKOHOB
IPUPO/IBI, B dKU3HU YEJIOBEKA U COBPEMEHHOTr0 0OOIIeCTBA;

ujenHas yOexXIEHHOCTh, TOTOBHOCTh K CIY)XE€HHMIO M 3amure OTedyecTsa,
OTBETCTBEHHOCTH 32 €r0 CyIh0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHUA:

OCO3HAHUE IYXOBHBIX IEHHOCTEW POCCUMCKOrO HAPO/Ia;

c(hOpMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOTO TIOBE/ICHMSI;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0O W TMPUHUMATh OCO3HAHHBIE 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
OCO3HAHHOI'O TMPHHATHS LEHHOCTEM CEMEWHOM JKWU3HU B COOTBETCTBUU C
TpaguuusaMHu HapooB Poccnu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

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

MOHUMAaHHE SMOIIMOHAIBHOTO BO3/IEUCTBUSA KUBOM MIPUPOJIBLI U €€ [IEHHOCTH;



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

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

NMOHUMAaHWE W pealu3alus 3J0pOBOro M Oe30MacHOro obpa3a KU3HU
(3mopoBO€  THUTaHWE, COOJIOJIEHWE TUTUEHUYECKUX TPaBWI W HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHA W OTHbIXa, peErysipHas Qunyeckas
AKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOIO OTHOIIECHUS K
COOCTBEHHOMY (DM3HUECKOMY U TICUXHUECKOMY 3/I0POBbIO;

NOHMMAHWE UEHHOCTU TMPaBWI WHAUBUAYAIBHOIO M  KOJUJIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYAIIUSAX, YTPOKAIOIIUX 3/I0POBbIO U KU3HU JIOJICH;

OCO3HAHUE TOCIEICTBUN M HEMPHUATHUS BPEIHBIX NMPUBBIUEK (YMOTpeOIeHUs
AJIKOT 0JIsI, HAPKOTUKOB, KypEHUs);

6) TPy10BOr0 BOCIUTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHUE IIEHHOCTH MAacTEePCTBa, TPYIAOTIO0HE;

TOTOBHOCTh K AKTUBHOW MESTEIHHOCTH TEXHOJOTMYECKOW U COLMAIBHOM
HAIPABJIEHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSTEIHHO
BBITIOJIHATH TaKyl0 JAESATEIbHOCTD;

UHTEPEC K pa3InyHbIM cepaM MpoPecCHOHAIBHON AESATEIBHOCTU, YMEHHE
COBEpIIAaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  Peau30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TUIAHBL;

TOTOBHOCTh W CIOCOOHOCTh K OOpa3oBaHMIO W CaMOOOpa30BaHUIO Ha
MPOTSI)KEHUU BCEHN KU3HU,

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

AKOJIOTHYECKH 1E€J1€CO00pa3HOe OTHOIIEHHE K MPUPOAE KaK HCTOYHUKY
KU3HU Ha 3emIie, OCHOBE €€ CYyIIE€CTBOBAHHUSI;

MOBBIIICHUE YPOBHS JKOJIOTUYECKON KyJIbTYphl: MPUOOPETEHUE OIbITA
IUIAHUPOBAHUSA TOCTYNKOB M OLEHKHM MX BO3MOXHBIX TMOCIEICTBUNA IS
OKpYXarollen Cpebl;

OCO3HAHHE TJI00ATBHOTO XapakTepa HKOJIOTHYECKUX MpoOjeM W MyTed uX
pernieHus;

CIIOCOOHOCTh HMCIOJIb30BaTh MpUOOpETaeMble MpPH H3YYEHUH OHOJIOTHU
3HAHMSIT W YMEHUS TPU PEIICHHH TpoOJIeM, CBS3aHHBIX C PAIMOHAIBHBIM
OPUPOJIONONIL30BAHUEM  (COONIIOJICHHE  TpaBUJl  TOBEACHUA B NIPUPOJE,
HAIlpaBJICHHBIX HA COXPAHEHHWE pPAaBHOBECHS B JKOCHUCTEMaX, OXpaHy BHUJIOB,
IKOCHUCTEM, OHochephl);

AKTUBHO€ HENPUATHE JICMCTBUK, IPUHOCAIIMX BpEH  OKPYKAKOIIEH
NPUPOJHON Cpeie, YMEHHE MPOTHO3UPOBATH HEOJATONPHUSTHBIC KOJIOTHUECKUE
MOCJICICTBUS NMPEANPUHUMAEMBIX IEUCTBUHN U MIpEAOTBpaIaTh UX;



HAJIMYKE PA3BUTOTO DKOJIOIMUECKOTO MBIIUICHUS, IKOJIOTHYECKON KYIbTYpHI,
OTIbITa JesTebHOCTH AKOJIOTUYECKOMN HAIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B II03HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
NPAKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKOMN AEATENBHOCTH IKOJIOTMUYECKOM
HaANpPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(OpMUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSl HAyKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOIO Ha JIMAJore
KYJbTYp, CIOCOOCTBYIOIIET0 OCO3HAHHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHUPE;

COBEPILIECHCTBOBAHKUE SI3BIKOBOM M YNTATENbCKOM KYyJBTYpPbl KaK CpEACTBa
B3aUMOJICHCTBHS MEXY JIFOJAbMH U MIO3HAHUS MUPA;

NOHMMaHue crneuu@uku OHONOrMM Kak HayKd, OCO3HaHusi €€ poju B
(GbopMHUPOBAaHUU PALMOHAIBHOIO HAYYHOT'O MBIIUIEHUS, CO3JaHUU 1IETOCTHOrO
Npe/ICTaBlIeHUs 00 OKpY)KalolIeM MHpPE KaK O €AMHCTBE MPHUPOJIbI, YEOBEKA U
oOniecTBa, B IMO3HAaHWHM NPHUPOJHBIX 3aKOHOMEPHOCTEH M PELICHHH Npo0sieM
COXpaHEHUs TPUPOJAHOIO PABHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHMU JJII COBPEMEHHOW ITMBUJIU3AIINMU:
oOecrieueHnss HOBOTO YpPOBHSI Pa3BUTHUS MEIULIMHBI, CO3/1aHUE IEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh pPECypcHbIE NPOOJEMBbI  Pa3BUTHS
YeJIOBEUECTBA, TOMCKA MyTeW BbIX0/1a U3 INIO0ANBHBIX 3KOJIOIMUECKUX MPOOJIeM U
o0OecrieyeHusi  Mmepexojla K  YCTOMYUBOMY  Pa3BUTHIO,  PallMOHAIBHOMY
UCTOJIb30BAaHUIO MPUPOJIHBIX PECYpPCOB U (HOPMHUPOBAHMIO HOBBIX CTAHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUH OUOJOTMYECKHMX 3HAHUM B LEIAX
NOBBIILIEHUA OOIIe KyJNbTYphl, €CTECTBEHHO-Hay4YHOM TIpaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKITMOHAILHONW TPaMOTHOCTU OOydJarommxcs, GopMupyeMoi
IpU U3yYEHUU OMOJIOTHH;

NOHMMAaHHUE CYIIHOCTH METOJIOB MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH UCIOJb30BaTh TMOJy4aeMble 3HAHMS JUIsl aHajau3a W
OOBSICHEHHS SIBJICHUI OKPYKAIOLIEro MUPA U MPOUCXOASAIIMX B HEM HM3MEHEHUH,
yMEHHUE JenaTh OOOCHOBAHHBIE 3aKIIIOUEHHS Ha OCHOBE HAayyHbIX (DAKTOB U
UMEIOIIUXCS JaHHBIX C IeJIbI0 TTOYYEeHUSI IOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHMS AJIs
pelieHus Npo0JIeM B peailbHbIX KU3HEHHBIX CUTYaLIUAX;

OCO3HAHHME LIEHHOCTH HAYYHOM JeATE€IbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
POEKTHYIO M UCCIIE0BATENIbCKYIO AESITEIHHOCTh MHIMBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K  HEMPEPHIBHOMY  OOpa30BaHUIO |
camMo00pa30BaHUIO, K AaKTHUBHOMY TMOJYYEHHUIO HOBBIX 3HaHMM 1o OuOIOTHU B
COOTBETCTBHHU C KU3HEHHBIMH MOTPEOHOCTSIMHU.



METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeranpenMeTHbie pe3yyibTaThl OCBOCHMSI yuyeOHOro mnpenmera «buomorusi»
BKJIIOYAIOT: 3Ha4YuMble JJi1  (OPMUPOBAHUS MHMPOBO33PEHUSI O00YUYAIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIC) OOIEHAYYHbIE TOHITHS, OTpaKarolIne
IIEJIOCTHOCTh HAYYHOM KApTUHBI MHUpA U CHENU(UKYy METOJO0B ITO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, PHEPTHUs, SABJICHUE, MPOIECC,
CHUCTeMa, Hay4HbIA (paKT, MPUHIMI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
uccieloBaHrue,  HaONIoJleHne,  HU3MEpPEHHe,  HOKCIEPUMEHT U JpYrue);
yHUBEpCAJIbHbIC Yy4eOHbIe JeWCcTBUsS (TI03HABaTEIbHbIE, KOMMYHUKATHUBHBIC,

PETYISTUBHBIE), o0ecrneynBaroIme (dbopmHpoBaHue (G YyHKLIMOHATBHOM
IPaMOTHOCTM M  COLMAJIbHONM KOMIIETEHIMM OOYyYaroluXcs; CIIOCOOHOCTH
o0yuarouuxcs UCII0JIB30BAaTh OCBOCHHBIE MEXAUCIUIUIMHAPHBIE,

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

B pesynpraTe wu3ydyeHHs OHOJIOTMM HA YPOBHE CpPEIHEro OOIIEero
oOpa3zoBanust y oOydwaromerocs OyayT cGhOpPMHpPOBAaHBI TO3HABATEIHHBIE
YHUBEpCAJIbHbIE yUeOHbIE 1EMCTBUS, KOMMYHUKAaTUBHbIE YHUBEPCAIbHbIE YUeOHbIE
NEICTBUSA, PEryISTUBHbIE YyHHBEpCAIbHbIE Y4eOHbIE JEMCTBUS, COBMECTHAs
JESITENbHOCTb.

MeranpeaMeTHble pe3yNbTaTbl OCBOEHMSI IMPOrPaMMbI CPEIHEro OOIIEro
00pa30BaHus TOJKHBI OTPaXXKaTh:

OsBaagenne YHHMBEPCAJIbHBIMHU y4eOHBIMHU MO3HABATEIbHBIMH
AEeHCTBUAMM:

1) 6a30BbIe JIOTHYECKHE TeHCTBHUSA:

CaMOCTOSITENNFHO ~ (OPMYNHPOBATH W aKTyalH3UpOBaTh  MpoOIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCMOJb30BaTh IPU OCBOCHUU 3HAHUM NPUEMBI JIOTMUECKOIO MBIIUICHUS
(aHanmu3a, CMHTE3a, CpaBHEHUS, KiIacCU(pUKamu, 0000IEeH ), pACKPHIBATH CMBICIT
OMOJOTMYECKUX MOHATUM (BBIIEIATHh UX XapaKTEpHbIE MPU3HAKH, YCTAHABIIUBATH
CBSI3U C IPYTUMU MOHATUSIMH);

ONpEeNEeNsATh LENH JAEITEeIbHOCTH, 3a/laBas MapaMeTpbl W KpPUTEPUH HX
JOCTUKEHHUS, COOTHOCUTD PE3YJIbTATHI ACSITEIILHOCTHU C IOCTABJIEHHBIMU LEISIMU;

UCIOJIb30BaTh OMOJIOTMYECKUE MOHATHUS sl OOBsICHEHUS (DAKTOB U SIBJICHUI
YKABOU IIPUPOJBI,

CTPOUTH JIOTUYECKUE pacCyXIeHHUS (MHIYKTUBHBIC, JEAYKTUBHbBIE, IIO
AQHAJIOTMH), BBIABIIATH 3aKOHOMEPHOCTM W NIPOTHUBOPEYMS. B PacCMaTPUBAEMBIX
ABJICHUAX, (DOPMYIUPOBATH BHIBOJbI M 3aKIIOUEHUS;

IPUMEHSATh CXEMHO-MOJIENIbHBIE cpeAcTBa AN IPENCTaBICHMS
CYUIECTBEHHBIX CBSI3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOrMUECKUX OOBEKTax, a



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

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

BHOCUTbH KOPPEKTHBBI B JIEATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUMN IEATEIBHOCTH;

KOOPAMHUPOBATh U  BBINOJHATH pabOTy B  YCIOBUSAX  PpEAIbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOECHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE IPU PEIICHUH KU3HEHHBIX MTPOOIIEM.

2) 6a30BbI€e HCCIIE0BATEIbCKHE ICHCTBUS:

BJIAJI€Th HABBIKAMH Y4E€OHO-UCCIEA0BATENBbCKON U IPOEKTHON JIEATEIbHOCTH,
HaBbIKAMHU  pa3pelieHus MnpodjieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITEIILHOMY IIOMCKY METO/IOB PEUICHUS IPAKTUYECKUX 3aa4, [IPUMEHEHUIO
Pa3IMYHBIX METOJIOB ITO3HAHNS;

UCIOJIb30BaTh pPAa3JWYHbIE BUABI JEATEIBHOCTH IO IOJYYEHUIO HOBOIO
3HaHMSI, €r0 HWHTEPHpPETALMH, MNPEeoOpa3OBaHUI0O M NPUMEHEHUI0 B Yy4eOHBIX
CUTYalUsIX, B TOM YHUCJIE€ IPU CO3JaHUU YUE€OHBIX U COLIUAIbHBIX IPOEKTOB;

¢bopMUpOBaATH HAYYHBIN THUI MBIIUICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMU TOHATUSMU U METOJIaMH;

CTaBUTh M (HOpMYIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa30oBaTEIbHOU
NEATENbHOCTH U KU3HECHHBIX CUTYalUsX;

BBISIBJISITh [IPUYMHHO-CJIEJACTBEHHBIE CBSI3M W aKTyallM3MpOBaTh 3ajaady,
BBIIBUTaTh TUIOTE3y €€ pelIeHUsl, HaXOAWTh apryMEHThl IS JI0Ka3aTelibCTBa
CBOMX YTBEP)KIICHMI, 3a/1aBaTh NapaMeTPhbl U KPUTEPUU PEILICHNUS;

AQHAIM3UPOBATH IIOJYYCHHBIE B XOJE€ PEIICHHUs 3aJa4d  pPE3yJIbTaTHI,
KPUTHUYECKN OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3MPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

JlaBaTh OLEHKY HOBBIM CUTYyalUsIM, OLIECHUBATh IPUOOPETEHHBIH OIBIT;

OCYILIECTBIIATh LEJICHAINIPABICHHBII MOUCK MEpeHOca CPEACTB U CIOCO00B
JeUCTBUS B MPO(PECCUOHANBHYIO CPELY;

YMETh NEPEHOCUTh 3HAHUS B IO3HABATENIBHYIO M MPAKTUYECKYIO0 00JIacTh
KU3HEIEATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JacTeill;

BBIIBUTaTh HOBBIE€ WJEH, MPEAJIaraTb OpUTrMHAIbHBIE MOAXOJbl U PEIICHMUS,
CTaBUTh MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pabora ¢c nunopmaunueii:

OPUEHTHPOBATHCS B PA3IMUYHBIX UCTOYHHKAX MHPOpMAIUH (TEKCTe y4EOHOTO
nocoOus, Hay4YHO-TIONYJIAPHOM JUTEpaType, OHOJIOTMUECKHX CJOBapsAX U
CIpPaBOYHUKAX, KOMIIBIOTEPHBIX 0Oa3ax JaHHbIX, B VIHTepHeTe), aHaIU3UpOBaTh



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

dbopMynHpoOBaTh 3aMpOChl U MPUMEHSTH PA3IMYHBIE METOJbI MPU TOUCKE U
otOope Ouonorndeckoi mHpopMalu, HEOOXOAUMOM NIl BBHIMOTHEHUS YYEOHBIX
3ajady;

NpUOOPETaTh OMBIT HCIOIB30BAHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOTO UCIOJIb30BAHUS PA3TNIHBIX
TTOMCKOBBIX CUCTEM;

CaMOCTOSITEIFHO ~ BBIOMpaTh  ONTUMANBbHYIO  (OpMYy  TMPEACTaBICHUS
Oouonornyeckor uHbopmaruu (cxeMbl, rpaduKy, TUarpaMMbl, TAOJHIIbI, PUCYHKH
" pyroe);

UCTIONB30BaTh HAy4YHBIA S3BIK B KAdeCTBE CpEACTBa MpH pabore ¢
Ouosjornyeckod HHPOpMalMe: MNPUMEHATh XHUMHUYecKue, (Qusnyeckue W
MaTEeMaTUYECKUe 3HAKW U CUMBOJIBI, (HOpMYJbl, aO0peBUaTypy, HOMEHKIATYDY,
UCTOIB30BaTh M MpeoOpa3oBhIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPENCTBa
HaTJISTHOCTH,

BJIaJ€Th  HABbIKAMM  pACIO3HABAaHUS M 3alUTHl  WHGOpMAaINH,
uHGOPMAIIMOHHON 0€30MacHOCTH TUYHOCTH.

OgyajeHne yHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU J1€HCTBUSIMM:

1) ob1eHme:

OCYHIECTBIISTH KOMMYHUKAIIMK BO BCeX cepax KU3HU, aKTUBHO y4aCTBOBAThH
B JIMAJIOTE WJIM JUCKYCCHUU TO CYIIECTBY OOCYX/IaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOIIPOCKI, BBICKA3bIBATh CYXKJICHHUS OTHOCHUTEIHHO BBITIOJHEHUS TMpeaiaraeMoi
3a/1a4d, YYUTHIBATh MHTEPECHI W COTJIACOBAHHOCTH IMO3MIIMH JIPYrUX YYaCTHHUKOB
Janora Win JUCKYCCUN);

pacmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIIEHWS, MOHUMATh 3HAYEHUE
COIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HUKHOBEHUS KOH(JIUKTHBIX CHUTYaIUH,
YMETh CMSITYaTh KOH(IJIUKTHI U BECTU MEPETOBOPHI;

BJAJICTh PA3TMYHBIMU CIOCOOaMH OOIIEHUS W B3aUMOJICUCTBHSI, TTOHUMATh
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEIHLHOE OTHOIIEHNE K COOECETHUKY
U B KOPPEKTHOU (hopme GOpMyIHpOBATH CBOU BO3PAKEHUS;

pPa3BEPHYTO U JIOTMYHO H3JIaraTh CBOIO TOYKY 3pPEHHUSI C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHAasl I1eSITeJIbHOCTD:

MIOHMMATh M HCIIONH30BaTh MPEUMYIECTBAa KOMAaHIHON M WHIWBHIYaIbHOU
paboThI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000OCHOBBIBATh HEOOXOAUMOCTD
NPUMEHEHUS TPYNIOBBIX ()OPM B3aUMOCHCTBUS MIPH PEIICHUN yueOHOM 3a1a4u;

BBIOMpATh TEMATUKy M METOJBI COBMECTHBIX JEUCTBHM C y4€TOM OOIIUX
MHTEPECOB M BO3MOKHOCTEH KaXKJI0TO YJieHa KOJUIEKTHBA;



NpPUHUMATh  II€JIM  COBMECTHOM  JCSATEIbHOCTH, OpPraHU3OBBIBATH U
KOOPJAMHUPOBATh JEUCTBUS MO €€ JIOCTMKEHUIO: COCTaBIIATh IUIAH JEHUCTBUH,
pacnpenensTh poiu ¢ Y4E€TOM MHEHHUM Y4YaCTHHUKOB, OOCYXIAaTh Pe3yJbTaThl
COBMECTHOM paboThI;

OIICHMBATh KAaue€CTBO CBOEr0 BKJAJa M KaXJOr0 yYaCTHUKA KOMAaH]Ibl B
001l pe3yabTar Mo pa3padoTaHHBIM KPUTEPUSIM;

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

OCYIIECTBJISITh TO3UTUBHOE CTPATETHYECKOE TIOBEICHUE B Pa3IUYHBIX
CUTYaIMSIX, IPOSBIIATh TBOPYECTBO U BOOOpaKEHNE, ObITh MHUITUATUBHBIM.

OBiaeHNe YHMBEPCAJIbHBIMY PEryJSTUBHBIMHU AeHCTBUSIMH:

1) camoopraHu3anmsi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS JUIsl BBISBJICHUS MPOOJIEeM M UX
pElIeHHs B )KM3HEHHBIX U YYEOHBIX CUTYaIUsX;

BBIOMpAaTh HAa OCHOBE OWOJOTWYECKMX 3HAHUU II€TIEBBIE W CMBICIOBBIC
YCTAHOBKHU B CBOMX JICHCTBUSIX M MOCTYIKAaX MO OTHOIIEHUIO K YKUBOUW MPUPOJIE,
CBOEMY 3/I0POBBIO U 3/I0POBBIO OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYIIECTBIIATH MMO3HABATENIbHYIO JIEATEIbHOCTh, BBISBIATH
npoOJeMbl, CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIEC 3aJjauyu B 00pa3oBaTEIbHON
NEeSATeIbHOCTU U )KU3HEHHBIX CUTYaIlUsX;

CaMOCTOSITENILHO COCTABJISITH IUIAH  pEIIeHHs Npo0ieMbl C  y4ETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U IIPEATIOUTCHHUIH;

JIaBaTh OLICHKY HOBBIM CUTYallHsIM;

pacuupsTh paMKy y4eOHOI0 MpeMeTa Ha OCHOBE JIMUHBIX TIPEATOUYTECHHM;

JieN1aTh OCO3HAHHBIA BBIOOp, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pEICHUE;

OIICHUBAThH IPHUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO W MPOSIBICHUIO HIMPOKOW DPYAMUIMHA B
pa3HbIX 00JIaCTAX 3HAHUM, TMOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTENbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENSIM;

BIIQJIETh  HABBIKAMU  TMO3HABATEIbHON  pediiekcMu Kak  OCO3HAHUSA
COBEpIIAEMbIX JICMCTBUM UM MBICIUTENBHBIX MPOLECCOB, HX pPE3YJbTaTOB U
OCHOBAaHMM, MCIOJB30BaTh MPUEMBI PeQUIEKCUU Il OLEHKU CUTYallMH, BbIOOpa
BEPHOI'O PELICHUS,

YMETh OILICHUBAaTh PUCKH W CBOEBPEMEHHO NPUHUMATh PEHIEHUS MO0 HUX
CHWKEHHUIO;



IPUHUMATh MOTHBbI M apryMEHTbl JPYTrMX I[PU aHalIu3€ pe3yJbTaToB
NEeATEIBbHOCTH;

3) npuHsTHE CeOsl M IPYTUX:

OpPUHUMATh Ce0sl, IOHUMAasi CBOM HEJJOCTATKU U IOCTOMHCTBA;

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

IpU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUU JPYTOro YeloBeKa.

HPEAMETHBIE PE3YJIBTATBI

[IpenMeTHble pe3yabTaThl OCBOCHHUSI COJIEpXKaHUSI Yy4yeOHOro mpeamera
«buonorus» Ha yrIyONEHHOM YpPOBHE OpPHUEHTHPOBAHBI Ha oOO€CTeUeHHUE
npopunbHOro  oOydeHus  oOydarormuxcs  Ouojorur. OHH  BKJIIOYAIOT:
cnenuuyecKue Il OMOJIOTUH HAyYHbIC 3HAHUS, YMEHUS U CIIOCOOBI ICUCTBUI IO
OCBOCHHIO, UHTEPIIPETALNN U MPeoOpPa30BaHUIO 3HAHUM, BUIbI JEATEIBHOCTH IO
MOJIYYEHUIO HOBBIX 3HAHUW U MX NMPUMEHEHUIO B PAa3JIMYHBIX YUEOHBIX, a TAKKE B
peaNbHBIX KM3HEHHBIX CUTyauusix. I[IpeameTHble pe3ysbTaThl MPEACTABICHBI T10
rojiamMm U3y4eHusl.

[IpenmeTHBIC pe3yNbTaThl OCBOCHUS y4ueOHOro mpenMera «buomorusi» B 10
Kaacce OMKHbBI OTPaXaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ M POJM OWOJIOTHUM B CHUCTEME
€CTECTBEHHBIX HayK, B ()OpPMHPOBAHWU €CTECTBEHHO-HAYYHOW KApTUHBI MHUpa, B
MO3HAHUM  3aKOHOB MPHUPOJALI W  pEUICHHH TpoljieM  palMOHAIbHOTO
MIPUPOJIONIOJIH30BAHMS, O BKJIAJIE POCCUMCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OMOoI0ruy;

BIIQJICHUE CHCTEMOM OHWOJIOTMYECKUX 3HAaHHWM, KOTOpas  BKJIIOYAET:
OCHOBOMOJIaralmue OUOJIOrHYeCKrue TEPMUHBI U TOHATUS (KWU3HB, KIIETKa,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOPETYJISIHUs, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, M3MEHYUBOCTb, POCT U PA3BUTHUE), OMOJOTMYECKHE TEOPUU
(knerounas Teopus T. llIBanna, M. Illnelinena, P. BupxoBa, XxpoMocoMHasi TeOpus
HacieacTBeHHocT T. Moprana), ydyenus (H. WM. BaBumoBa — o 1eHtpax
MHOTrooOpa3uss HW  TNPOUCXOXKJICHHS  KYJbTYPHBIX  pPacTCHHi),  3aKOHBI
(emmHOOOpa3us MOTOMKOB TIEPBOTO TMOKOJIEHUS, PACIICIIICHUS, YACTOTHI TaMeT,
HE3aBUCUMOro HaciemoBanuss [.  Mengenss, TOMOJOIMYECKHX PSIIOB B
HacJIeACTBECHHOM N3MCHYUBOCTHU H. . Bagsunoga), MPUHLUIIBI
(KOMIIJIEMEHTApHOCTH);

BJIaJICHUE OCHOBHBIMM METOJAaMU HAyYHOr'O TMO3HAHMS, HUCIOJIb3YEMbIX B
OMOJIOTMYECKUX HUCCIEJOBAHUSIX JKUBBIX OOBEKTOB (OMUCAaHUE, HW3MEPEHUE,
HaAOJII0/ICHUE, SKCIIEPUMEHT);



YMEHHE BBIICTISTh CYIIECTBECHHBIE TPU3HAKHU: BUPYCOB, KJIETOK MPOKAPHUOT U
AYKapuoT, OJIHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM YHCIE
OakTepuii, rpuOOB, pacTEHUH, )KUBOTHBIX M YETIOBEKA, CTPOCHUSI OPTAHOB M CHCTEM
OpPTaHOB pAaCTEHUH, >KUBOTHBIX, YENOBEKAa, MPOIECCOB >KU3HENEATEIHHOCTH,
NPOTEKAIONINX B OpraHU3Max pacTeHU, )KUBOTHBIX U YEJIOBEKA, OMOJOTHUECKHX
IPOIIeCCOB: OOMEHa BeliecTB (MeTabonu3M), MpeBpaIleHusi YHEPTUU, OpOKeHHUS,
aBTOTPO(HOTO U reTepoTpodHOTO TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3A,
MHUTO3a, MeH03a, raMeToreHe3a, SMOpPHUOreHe3a, MoCTIMOPHUOHATIBLHOIO PAa3BUTHS,
pa3MHOXKEHUS,  WHIUBUAYaTbHOTO  Pa3BUTUS ~ opraHu3Ma  (OHTOTEeHE3a),
B3aMMO/ICHCTBUS F€HOB, Fe€TEpO3KCca, UCKYCCTBEHHOIO0 0TO0DA;

YMEHHE YCTaHABIWBATh B3aMMOCBSI3M MEXKAY OPraHOMIAMHU KIETKA M HUX
GYHKIIUAMH, CTPOCHHEM KJIETOK pa3HBIX TKAaHEW W WX QYHKIUSIMH, MEXKIY
opraHaMud M CHCTEMaMU OpPraHOB Yy pACTEHUM, KUBOTHBIX M YEJIOBEKa U HUX
GYHKIUAME, MEXAY CHUCTEMaMU OpPraHOB M WX (PYHKIUSMHU, MEXKAY ITalaMmu
oOMeHa BEIIeCTB, 3TallaMU KJIETOYHOTO IMKJIA U )KU3HEHHBIX IIUKJIOB OPraHU3MOB,
sTanamMu 3MOpPUOHAIBHOIO Pa3BUTHUS, T'€HOTUNOM U (DEHOTUIIOM, (PEHOTHIIOM U
dbakTOpaMu cpeaibl 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 TPYIIII;

YMEHHE pelIaTh OMOIOTHYECKUE 3a]]a4H, BBISIBIISATh NPUUNHHO-CIEICTBEHHBIC
CBSI3M MEX/TY UCCIIETyeMbIMU OMOIOTMYECKUMU TPOIECCAMH U SBIICHUSMH, €1aTh
BBIBOJIBI ¥ TIPOrHO3bI HA OCHOBAHUM TOJYyYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBIMONHATh JTA0OPATOPHBIE M TPAKTUYECKHUE PaldOThI, COOIIOIATH
npaBuiia Mpu padoTe ¢ yueOHBIM U TaOOPaTOPHBIM 000PYyI0BAHUEM;

YMEHUE BBIJBUTaTh THUIOTE3bl, MPOBEPATh UX HKCIEPUMEHTAIbLHBIMU
cpenctBamu, GOpMYIHpPYs Ielb HCCIEIOBaHUS, AaHAIU3UPOBATH TMOJYyYEHHBIE
PE3yNbTaThI U JIENIaTh BHIBOIHI,

YMEHHE y4acTBOBATh B Yy4€OHO-UCCIIEIOBATENIbCKONM paboTe Mo Ouoioruw,
HKOJIOTUU W MEJUIMHE, MPOBOJUMOM Ha 0a3e IIKOJbHBIX HAy4YHBIX OOIIECTB, U
nyOJIMYHO  TPEJACTaBISATH  TOJYYEHHbIE  pe3yibTaThl HA  YUYCHHUYECKUX

KOH()epeHIUSX;
YMEHUE OLEHUBATh STUYECKHUE AaCHEKThl COBPEMEHHBIX HCCIEAOBAHUI B
obmactu  OuosoruM M MEOUUMHBI  (KJIOHUPOBaHUE,  HCKYCCTBEHHOE

OIUIOJOTBOPEHUE, HAIPABICHHOEC W3MEHEHHE T€HOMa M CO3JaHHUE TPAHCTEHHBIX
OpraHU3MOB);



YMEHHE OCYIIECTBIISITh OCO3HAHHBIM BBIOOp Oymymied npodeccuoHaIbHOM
JESITEeNbHOCTA B 00JIaCTH OWOJIOTHH, MEIUIIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJIbCKOTO XO34MCTBa, MUIEBON MPOMBINIJIEHHOCTH, YIAyOJsTh MO3HABATEIbHBIH
UHTEpPEC, HAIIPABJIEHHBI HA OCO3HAHHBIN BBIOOP COOTBETCTBYIOLIEH MpOeccuu u
OpoAOJKEHUE OMOJIOrMYecKOro o0pa3oBaHUs B OpraHU3alMsSIX CPEIHEro
po¢eCCUOHAIBHOIO U BbICIIEr0 00pa30BaHUsL.

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

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJM OUOJIOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (DOPMHPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOU
KapTUHBl MHpa, B MO3HAHUM 3aKOHOB MPUPOJBI M PEHICHUU HKOJOTUYECKUX
npoOyieM 4YellOBEYeCTBA, a TaKXKe B PEIIEHHH BONPOCOB PalMOHAIBHOIO
IPUPOIOIIONb30BaAHUA, U B (DOPMUPOBAHUM IIEHHOCTHOI'O OTHOILEHUS K MPUPO/IE,
OOIIIECTBY, YEIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOEkKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTUH;

YMEHHUE BIIAJIETh CHCTEMOW OHMOJOTMYECKHX 3HAHUW, KOTOpas BKJIIOYAET
ONpe/eNieHHs] W TOHMMAHUE CYIIHOCTH OCHOBOIIOJIATAIOUX OHOJIOTHYECKUX
TEPMUHOB M TOHATUM (BUI, PKOCUCTeMa, Ouocdepa), OHOIOrHUYECKHUE TEOPUU
(aBomrononHas teopust Y. J[apBuHa, CUHTETHYECKas TEOPHUSI SBOJIOLNH), YUCHUS
(A. H. CeBeprioBa — 0 yTax U HampasieHHsX 3Bontonuu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (reHeTudyeckoro paBHoBecus [[x. Xapau m B. BaiinOepra,
3apoabieBoro cxoacrea K. M. bapa), npasuna (munumyma 0. JluGuxa,
AKOJIOTMUECKON TupaMujibl 3HEpruu), rumnores3bl (runoreza «mupa PHK» V.
I'unGepra);

YMEHHE  BJAIETh ~ OCHOBHBIMM  METOJAaMH  HAYYHOrO0  IO3HAaHUS,
UCTIOJIb3yeMbIMU B OMOJIOTHYECKUX MCCIIEIOBAHUSX YKUBBIX 00BEKTOB M 9KOCHCTEM
(onucaHue, U3MepeHue, HaONIOAEHUE, PKCIEPUMEHT), CIIOCOOAMM BBISIBICHUS U
OLICHKH aHTPOIIOTE€HHBIX U3MEHEHUH B IPUPOJIE;

yMEHHUE BBIJICNIATH CYIIECTBEHHbIE TPHU3HAKHU: BHJIOB, OHOr€OIEHO30B,
KOCHCTeM M Ouocdepbl, CTaOMIU3UPYIOLIEro, IBUXKYIIETO U Pa3pbIBAIOLIETO
€CTECTBEHHOI'0 otOopa, AJUTONATPUYECKOTO u CUMIIATPUYECKOTO
BUI000PA30BaHUs, BIUSHUS JBIXKYIIUX CHJI SBOJIIOIUMU HA T€HO(OH] MOMYIISIIUH,
IPUCTIOCOOJICHHOCTH OPTaHW3MOB K cpejie OOUTaHUs, YepeIOBaHMs HaIpaBiIeHUMN
ABOJIIOLIMH, KPYTOBOPOTA BELIECTB U IOTOKA SHEPTUU B 3KOCHCTEMAX;

YMEHUE YCTAHABIMBATh B3aMMOCBA3M MEXAY MpOIECCaMU HBOJIOLUH,
JOBIKYIIUMU CHJIAaMH aHTPOIIOr€HE3a, KOMIIOHEHTAMHU PA3JUYHBIX SKOCUCTEM U
MPUCTIOCOOJICHUSMH K HUM OPTraHU3MOB;

YMEHUE  BBIBIATH  OTJIMYUTENIbHBIE  MPU3HAKU  JKUBBIX  CHCTEM,
PUCIIOCOOJICHHOCTh BUJOB K cpele OOWTaHus, aOMOTHMYECKMX U OMOTHYECKHUX



KOMIIOHEHTOB ~ DKOCHCTEM, B3aUMOCBsI3€li  OpraHM3MOB B  COOOIIECTBaXx,
AHTPONOT'€HHBIX U3MEHEHUH B SKOCHCTEMAaX CBOEW MECTHOCTH;

YMEHHUE HCIOJIb30BaTh COOTBETCTBYIOLIME APIYMEHThI, OMOJIOIHMYECKYIO
TEPMUHOJIOTHIO U CHUMBOJHUKY JUIS JOKa3aTeNbCTBA POJICTBA OPTaHU3MOB PAa3HBIX
CUCTEMaTUYECKUX TPYIII, B3aUMOCBSI3M OPTaHU3MOB U CPEbl OOUTaHNs, €TUHCTBA
YeJIOBEYECKUX pac, HEOOXOAUMOCTH COXpaHEHUs MHOrooOpasusi BHIOB 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 K IPOTHO3bI HA OCHOBAHMH IOJIYUYE€HHBIX PE3YyJIbTaTOB;

YMEHHE BBINOJHATH JIa0OpaTOpPHBbIE M TPAaKTHUECKHE padoOThl, COOIIOAATH
npaBuiIa Mpu padoTe ¢ y4eOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHUE BBIJBUIATh THUIIOTE3bl, MPOBEPATH MX OSKCIEPUMEHTAIBHBIMU
cpeacTBamMu, (QopMyIupys Leidb HCCIEIOBaHMs, AHAIW3UPOBATh IIOJyYEHHbBIE
pe3yNbTaThl U JAeNaTh BBIBOBL;

YMEHHE y4acTBOBATh B Yy4€OHO-UCCIIEIOBATEILCKONM paboTe Mo Ouoioruwy,
HKOJIOTUHM U MEIUIMHE, NMPOBOJUMON Ha 0a3ze HIKOJIbHBIX HAay4HbIX OOIIECTB, U
nyOJIMYHO  TPEACTABIATH  IMONY4YEHHbIE  pe3yjabTaTbl HAa  YUYEHHUYECKUX
KOH()epeHIUsX;

YMEHHE OLIEHUBATh TUTIOTE3bl U TEOPHH O TIPOUCXOKICHUH KU3HU, YEITOBEKa
U YEJIOBEUYECKUX Pac, O MPHUUMHAX, MOCIEACTBHUAX M CIIOCO0aX MPEIOTBPALICHUS
r1o0aabHBIX M3MEHEHUH B Onocdepe;

YMEHHE OCYIIECTBJISITh OCO3HAHHBIM BBIOOp Oyayiied npodeccroHalbHOM
JeSITeNFHOCTH B 00JIACTH OMOJIOTHH, YKOJIOTHH, TIPUPOIOTIOIH30BAHMS, METUIHBI,
OMOTEXHOJIOTUH, TICUXOJOTUH, BETEPUHAPUU, CEIBCKOIO XO34HCTBA, MMILEBOM
OPOMBILUIEHHOCTH, YIJyOJsTh IO3HABaTENbHBIA HWHTEpEC, HAIPaBJICHHBIM Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTBYIOIIEW mpodeccun U MPOIOIDKEHHUE
OMOJIOrMYECKOro 00pa3oBaHusl B OpraHU3alMsIX CPEAHETO NPO(ECCUOHATBLHOIO U
BBICILIET0 0OPa30BaHMUsL.



TEMATUYECKOE INTAHUPOBAHUE

10 KVIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Ne ni/m Konrtpoabnsie | IlpakTnuyeckue
NporpaMMbl Bcero o0pa3oBaTejbHbIe
padoThbI padoThbI pecypen
1 buonorus xak Hayka
2 JKuBble cucTeMBbI 1 UX U3yYEHUE
3 Buosnorus xinetku 0.5
4 XUMHUYECKasi OpraHU3aIHs KICTKH 10
5 Crpoenue U pyHKIMH KIETKH 8
6 OOMeH BelecTB U MPEeBpalleHrue YHEPTUH B 9 1
KIIETKE
7 HacnenctBennas unopmanus u 9 05
peanu3zaius e€ B KIeTKe
8 JKU3HEHHBIN UK KIIETKH 6 1
9 CrpoeHue U pyHKIIMU OpraHU3MOB 17 1.5
10 Pa3mHOXk€eHME U pa3BUTHE OPTaHU3MOB 8 1.5
11 ['eneTnka — HayKa 0 HaCJIEeICTBEHHOCTH U ) 05
M3MEHYUBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHYMBOCTHU 6
14 I'eneTuka yenoseka 3 0.5
15 Cenekiusi OpraHu3MOB 4 1
16 buoTtexHoOTHS ¥ CHHTETHYECKAs OMOTIOTHS 4
17 PesepBHOE Bpems 1 1




OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

102

13




11 KVIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iesioB U TeM (uu¢posbIe)
Ne n/m Konrpoabusie | IlpakTnuyeckue
NPOrpaMMbl Bcero o0pa3oBaTebHbIE
padoThI padoTbI
pecypchbl
1 3apoKIeHNE B Pa3BUTHE IBOJTIOIIHOHHBIX 4
MpEeACTaBICHUN B OMOJIOTHH
MuxkposBonronus U €€ pe3yabTaTbl 15 1 2
MakposBoronus u e€ pe3yabTaThl 6
[poncxoxaeHne u pa3BUTHE )KU3HA HA
4 P 8 P 16 1 15
3emie
5 IIpoucxoxneHne 4eloBeKa — aHTPOIIOTEHES 11 1 1
DKOJIOTHsI — HayKa O B3aUMOOTHOIICHHUSAX
6 OpPraHU3MOB M HAaJJOPraHU3MEHHBIX CHUCTEM 3 0.5
C OKpY>Karollen cpenou
OpraHusmsl U cpesja 0OUTaHHs 1.5
DKoJ0rusl BUAOB U MOMYJIALUN 0.5
DKoJorusi coOO0IECTB. DKOIOTHUECKUE
9 H 12 0.5
CHUCTEMBI
10 buocdepa — rnobanpHas skocucTema
11 UYenoBek u OKpykaromias cpeaa
12 PesepBHOoe Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 7.5







HNOYPOYHOE IIVTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acos

Bcero

KonTpoabubie
padoThbI

IIpakTH4eckne
padoTsbI

JIeKTPOHHbIE
undgposbie
o0pa3oBaTe/bHbIE

pecypcbl

buoinorus kak KOMIIEKCHas HayKa U KaK
JaCTb COBPEMCHHOI'O O6H.[€CTB3.

JKuBbIe cHUCTEMEBI M UX CBOMCTBA

YPOBHeBafl opraHu3anus )XUBbBIX CUCTEM

Hcropust OTKPBITUS U U3YYECHUS KIIETKH.
Knerounas teopus

MeTo1bl MOJIEKYISIPHOM U KJIIETOYHOM
ononoruu. [Ipaktndeckas padora «M3ydueHne
METOOB KJIETOYHOM OHOIOTHH
(xpomarorpadusi, s3nexkrTpodopes,
nuddepeHmanbHoe HeHTPUGYTUpOBaHUE,
ITLIP)»

0.5

XMMHUYECKUH COCTAB KJIETKHU

MI/IHepaHLHBIe BC€IICCTBA KIICTKH, UX
Orojoruyeckas POJIb

OpraHnyecKkue BemecTBa KJISTKH — OCJIKH.
Jlabopartopnas pabota «O0Hapy)KeHHE
OEIIKOB C TIOMOIIIbIO KAaYeCTBEHHBIX PEAKITHID)

0.5

CoiicTBa, Ki1accupukanys u GyHKIUN
0enKoB

10

OpFaHI/ILIeCKI/Ie BC€IICCTBA KIICTKH —




YIJI€BOJAbL

11 Opra"udeckue BemecTBa KISTKH — JIUIHIbI
Hyxnennossie kucnotsl. JJHK n PHK.

12 Jlaboparopnas pabota «lccnenoanue 05
HYKJIGHHOBBIX KUCJIOT, BBIJICJICHHBIX U3
KJICTOK Pa3JIUYHBIX OPTraHU3MOB

13 Crpoenue u pynkuuu ATO. [Ipyrue
nykieozunaTpudocarer (HTD)

14 CexsenupoBanue JIHK. Metoabl reHOMUKH,

TPAHCKPUIITOMUKH, IPOTEOMUKHU

15 MeTob! CTpYKTYypHOU Onosorun

16 Tuns! knetok. [IpokapuoTnueckas kieTka
CrpoeHune 3yKapuOTHYECKOU KIETKH.

17 [IpaxkTrueckas pabora «/3ydyeHue cBOCTB 0.5
KJIETOYHOU MEMOpPaHbD)

18 IloBepXHOCTHBIN anmnapaT KIeTKU
OnHoMeMOpaHHbIE OPraHOMIbI KIETKH.

19 [TpakTrueckas padota «M3yueHne qBUIKEHUS 0.5
IIUTOIIIA3MbI B PACTUTEIBLHBIX KICTKaX)

[TomyaBTOHOMHBIE OPTaHOUIBI KIETKH:

20 MUTOXOHJIpHH, TacTu bl JlabopaTtopHas 05
paborta «VccnenoBanue mia3Monusa u '
JIETIIIa3MOJIN3a B PACTUTEIBHBIX KIETKAX)

21 HememOpaHHbIe OpraHOUIBI KIETKH

22 Ctpoenue u QyHKIUH A1pa
CpaBHuTeNIbHAs XapaKTEPUCTHKA KIETOK

23 sykapuort. JlaboparopHas padota «/3yueHune 0.5

CTPOCHHA KJICTOK Pa3JIMYHBIX OPraHU3MOB»




AcCUMHIANNS U TUCCUMUIISIINAS — JIBE
CTOpOHBI MeTabom3Ma. Turbel oOMeHa

24 BemiecTB. Jlaboparopuas pabora «3ydenue 1
KaTaJIMTHYECKON aKTUBHOCTH (PepMEHTOB (Ha
NpUMEPE aMHUJIa3bl WITH KaTaJlas3hbl)»
DepMEHTATUBHBIN XapaKTeP peaKIHil
KJIETOYHOTO MeTabonm3ma. JlabopaTopHas
25 pabota «M3yuenue pepMeHTaTUBHOTO 1 0.5
paciernieHus IepoKCHIa BOI0poJia B
PACTUTENILHBIX U )KUBOTHBIX KJICTKAX)
26 benku-akTHBAaTOPBI U OCIIKH-UHTHOUTOPHI
27 ABTOTpOGHBIN THIT 0OMEHA BELIECTB
28 doTtocuHTE3
XemocuHnres. JlaboparopHas pabota
29 «CpaBHEHHE TIPOIECCOB (POTOCHHTE3A U 1 0.5
XEMOCHHTE3a»
AHa3poOHbBIE OpraHu3Mbl. Buibl OposkeHusl.
30 JlabopaTtopHnast pabota «CpaBHEHHE 1
MPOIIECCOB OPOKEHUS M TBIXAHUS
31 AdpoOHBIE OPraHU3MBbL. JTallb 1
HHEPreTUIEeCKOro ooMeHa
DHeprusi MEMOPaHHOTO IPaTUCHTA TIPOTOHOB.
32 Cunte3 AT®: pabora npotonHoit ATD- 1
CUHTa3bI
33 Peakuuu MaTpUuHOro CHHTE3a 1
34 Tpanckpunus — maTpuunblii cuaTe3 PHK 1
35 TpaHcaAuUs U €€ Tarbl 1
36 Konuposanue amuHokuciaoT. Pois pubocom 1




B OMocuHTEe3€e OelKa

Opranuzanys reHoMa y IpokapuoT u

37
AYKapuoT

38 MonekynspHble MEXaHU3MbI SKCIIPECCUU
T€HOB Y SYKapHOT
Bupycbl — BHEKJIETOYHBIE ()OPMBI KU3HU U

39 oOnuraTHbIe napa3utel. [IpakTHueckas 0.5
pabota «Co3naHue MOJEIHU BUPYCa»

40 BupycHrble 3a601eBaHUs YeTIOBEKa,
YKUBOTHBIX, PACTEHUI

41 HanorexHoioruu B OMOJIOTHH U MEIHUIIMHE

42 JKu3HEeHHBIN UK KIETKH

43 Matpuunsiii cuare3 JJHK
Xpomocomsl. JlabopaTopHast pabora

44 «M3ydeHne XpoMOCOM Ha TOTOBBIX 0.5
MUKpOTIpenapaTax»

45 JlemeHue KIIETKH — MHUTO3
Tunsl ki1eTok. KapruoKnuHE3 U HUTOKUHES.

46 Jlabopartopnast pabota «Habnronenue Mutosa 05
B KJIETKaX KOHYMKa KOpeIlIKa Jyka (Ha '
TOTOBBIX MUKpPOIpEnapaTax)»

47 Perymsanus »KM3HEHHOTO IUKJIA KJIETOK

48 Opranusm Kak eJMHOE 11eJI0€e

49 Tkanu pacrenuii. JlJabopatopHas pabota 05
«M3yyeHue TKaHeW pacTeHU» '
TxaH! )KHUBOTHBIX M YEJIOBEKA.

50 Jlaboparopnas pabota «/3ydeHnue TkaHeh 0.5

KHUBOTHBIX»




Opransl. Cuctemsl opranoB. JlabopaTopHas

51 pabota «/3y4ueHune opraHoB IBETKOBOTO 1 0.5
pacTeHus»

52 Onopa Tena opraHu3MoB

53 JIBm>KeHre OpraHu3MOB

o4 IIntaHne oprann3MoB

55 [TuTanue MO3BOHOYHBIX )KUBOTHBIX. 1
[TumeBapuTenbHas cucTeMa yeloBeka

56 JIpIxaHne OpraHNu3MOB 1

57 JlpIxaHue M03BOHOYHBIX JKUBOTHBIX H 1
YeoBeKa

58 TpaHcHOpT BENIECTB y OPraHU3MOB 1

59 KpoBeHocHas cuctemMa 03BOHOYHBIX 1
’KMBOTHBIX U YEJIOBEKA

60 Briienenue y opranu3mMosB 1

61 3amuTa y OpraHu3MoB 1

62 HNmmyHHas cuctema yeaoBeka 1

63 PazapaXMMOCTh U perymsinusi y OpraHu3MoB 1

64 ['ymopanbHast peryssiius U SHIOKpUHHAs 1
CHCTeMa )KUBOTHBIX U YelIOBEKa

65 ®opMbI pa3MHOKEHHUST OPraHU3MOB

66 [TonoBoe pa3MHOKEHNE

67 Meiio3s
['amerorenes. OOpazoBaHue U pa3BUTHE

68 MOJIOBBIX KJIEeTOK. JlaboparopHas paboTa 1 05

«M3ydeHne cTpOeHUs MOJIOBBIX KJIETOK HA
rOTOBBIX MUKpOIIpEnapaTax»




69

I/IH,I[I/IBI/II[yaJ'IBHOC Pa3sBUTHUEC OPraHU3MOB —
OHTOI'CHE3

70

3akJajKka OpraHoB U TKaHEH u3
3apOJIBIIIEBHIX JTUCTKOB

71

Poct u pa3Butue xuBoTHBIX. JlabopaTtopHas
pabota «BbIsiBiIeHHE TPU3HAKOB CXOACTBA
3apo/iblilIel TO3BOHOYHBIX KUBOTHBIX)»

0.5

72

Pa3MHOX€EHME U pa3BUTUE PACTEHUI.
JlaGopaTopHas pabora «CTpoeHHe OpraHoB
Pa3sMHOXEHHUS BBICUIMX PACTCHUI»

0.5

73

HcTopus cTaHOBJIEHMS U Pa3BUTHUSI TEHETUKH
KaK HayK{

74

OcCHOBHBIE TTOHATHUS U CUMBOJIBI T€HETHKH.
JlabopaTtophnas pabota «/Ipo3oduna kax
00BEKT T€HETHUECKNX MCCIIETOBAHUIDY

0.5

75

3aKOHOMEPHOCTH HACJIEA0BAHUS TPU3HAKOB.
MoHoruOpuaHoe CKpeluBaHue.
[TpakTrueckas padora "M3yuenue
PE3yJAbTaTOB MOHOTUOPUTHOTO CKPELTUBAHUS
y ipo3oduier"

0.5

76

[{uTonornvyeckue OCHOBBI MOHOTHOPHIHOTO
CKpEIIMBaHUA

77

Ananuzupyroiee ckpemanue. Hemonxnoe
JOMHWHHPOBAHUC

78

Jurunbpunnoe ckpemuanue. [lpaktuueckas
pabota «3ydyeHue pe3yabTaToB
JUTHOPUAHOTO CKPEIIMBAHUS Y IPO30(QHIIbD)

0.5

79

[{uTonorunvyeckre OCHOBBI TUTHOPUTHOTO




CKpEIIUBaHUA

80 CueruieHHOE HacJIeJJOBaHHUE MTPU3HAKOB 1
81 XpOMOCOMHasI TEOpHUsl HACJIEACTBEHHOCTU 1
82 I'eneTuka mojia 1
83 I'eHoTHI Kak eJI0OCTHAS CUCTEMA 1
84 I'eneTn4ecKknii KOHTPOJIb Pa3BUTH 1
pacTEeHMIA, )KHBOTHBIX M YEIOBEKa
85 HN3MeHnunBOCTh pU3HAKOB. Buibl 1
W3MEHYHUBOCTHU
86 MoaundukanoHHas H3MEHYNBOCTh 1
BapuauuoHHbI ps 1 BapruauMOHHAs
kpuBas. JlaboparopHas pabora
87 «MccnenoBanue 3aKOHOMEPHOCTEN 1 05
MOAN(MUKAITMOHHON U3MEHYHBOCTH. '
[TocTpoenue BapuaMOHHOTO psAaa U
BApUALIMOHHON KPUBOI»
88 I'eHoTHIIMYECKAST N3MEHYHUBOCT. 1
KoMOnHBaTHBHAS U3MEHYMBOCTE
MyranunoHHasi U3MEHUHUBOCTH. [IpakTrueckas
89 pabota «MyTauu y apo30huibl (Ha 1 0.5
TOTOBBIX MHKPOIIpEapaTax)»
90 3aKOHOMEPHOCTH MYTAITMOHHOTO MPOIIEcca. 1
OIHUreHeTHKA U SIINTCHOMHUKA
91 ['enetnka yenoBeka. [Ipaktuyeckas padora 1 05
«CocTaBieHue U aHaIU3 POJIOCIOBHOM» '
92 MeToabl MEIULIMHCKON TeHETUKHA 1
93 3HaucHNE MEIUIIUHCKON I'CHETHKH B 1

nNpeaoTBPAIICHNUU U JICHCHUU I'CHCTHYCCKUX




3a00JICBaHUH YEIIOBEKA
OCHOBHBIC TIOHSITHS CETICKIIHH.

94 Jlaboparopnas pabota «/3ydeHue copToB 1 05
KYJbTYPHBIX PACTECHHIA U MIOPOJI JOMAIITHUX
YKHUBOTHBIX)
MeToapl CeIeKIIMOHHOM pabOTHI.

95 Jlaboparopras pabota «/3ydeHne MeTo10B 1 0.5
CEJICKIIMM PACTEHUN»
JloCTYOKEHUSI CETICKITMH PACTCHHUI U

96 XHUBOTHBIX. [IpakTHUeckas pabora 1
«IIpuBUBKa pacTeHUI»

97 CoxpaHeHue, U3y4eHHe U UCII0Ib30BaHUE 1
IeHETUYECKUX PECYPCOB
brotexHoorHs Kak HayKa U OTPacib

98 pou3BojIcTBA. [IpakTHdeckas pabora 1 0.5
«3yueHne 00beKTOB OMOTEXHOIOTHUI

99 OCHOBHBIC HANpaBJICHUS] CHHTETHYCCKON 1
ouonoruu

100 XpoMOCOMHAs ¥ TeHHAst THKEHEPHUs

101 MenunuHcKkre OMOTEXHOIOTUH

102 IIpomexyTouHas aTTecTanys

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 13.5




11 KVIACC

KoauuecTBo yacoB DJIeKTPOHHBIE
Ne nu(ppoBbIe
w/n Tema ypoka Beero Kontpoabubie | IlpakTuueckue oBpasoBaTeIbHBIe
padoTbI padoThbI pecypesi
1 OpomononHas teopus Y. Jlapsuna 1
5 JIBH>KyIME CHIIBI SBOJIOLIMU BUJIOB 11O Y. 1
Hapsuny
3 Bopn0a 3a cyiecTBoBaHMEe, €CTECTBEHHBIN U 1
HCKYCCTBEHHBIA OTOOD
4 DopMUPOBAHUE CUHTETUYECKON TEOPUH 1
9BOJIIOLIMU
5 DTarbl 3BOIOIMOHHOTO MpoIlecca: 1
MHUKPO3BOJIIOIUS U MAaKPOIBOJIIOLIHS
6 [Nomynsityst — 3neMeHTapHas eAMHNLIA 1
IBOJIIOLIMH
3aKOH reHETUYECKOro pasHoBecus JIx.
7 Xapmau, B. BaiinGepra. JlabopaTopHas 1 05
paboTta «BpIsBICHNE H3MEHYHBOCTH Y '
oco0eil ogHOro Buay
8 DnemeHTapHble (PaKTOPbI 3BOITIOLUU 1
9 DddexT ocHoBarens. IPpdekT OyTHUIOYHOTO 1
rOpJIbIIIIKA
10 Murpanuu. M3o0maumuy MonyJisiui: 1
reorpaduueckas, Onojgormueckas
11 EcrectBenHbIN 0TOOP — HANPaBIISAIOMINN 1

(haxTOp IBOIOITUHN




12

[TosoBoii oTOOP

13

[Iprcnoco01eHHOCTh OPraHU3MOB KaK
pe3ysbTaT MUKpoIBoIronuu. JlaboparopHas
pabota «M3yuenue apoMop(ho30B U
UINO0AJIANITAMI Y PACTCHUH U )KUBOTHBIX»

0.5

14

[Ipumeps! mpucnocodaeHuil y OpraHu3MoB:
Mopdonorudeckue, (GU3NOIOTHISCKHE,
OMOXUMUYECKUE, ITOBEICHUYECKHE.
JIaGopatopHas pabota «IIpucnocobnenus
OpPraHU3MOB U X OTHOCHUTEIIbHAS
11eTIECO00PA3HOCTHY

0.5

15

Bun, ero kpurepuu u CTpykTypa.
JIaGopatopHas pabora «CpaBHEHUE BUJIOB
110 MOP(OJIOTHYECKOMY KPUTEPUIO»

0.5

16

CrpykTypa BUzIa

17

Buioobpa3oBanue Kak pe3yabTaT
MHUKPOIBOJTOIUH

18

CBs3p MHKPOIBOJIIOIWHA U SIITUACMUOJIOIUN

19

Kontponbnas padota «MUKpPOIBOIIONUS U
€€ pe3ynbpTaTbD)

20

MaKpOSBOJHOI_II/ISI. ITaneoHToNnOrMYECKHUE
MCTOAbI U3YUCHUS 3BOJIFOIUN

21

buoreorpaduueckue MeTo bl H3yUeHUS
3BOJIIOLIMU

22

DOMOPUOTIOTHUECKUE U CPABHUTEIILHO-
MOpP(OJIOTHYECKHE METO/Ibl U3yUCHHS
9BOJIIOLIMH

23

MonekynspHO-T€eHETUUECKHUE,




OHMOXHMMUYECKHE U MaTEMAaTHUYSCKHE METObI
HU3YUCHUA DBOJTIONA

24 OO01mure 3aKOHOMEPHOCTH IBOJTIOIIHH

o5 ApnantuBHas paauanusi. HepaBHOMEpHOCTh
TEMIIOB BOJIOINU

26 O600menue mo Teme «MaKpOdIBOIOIHUS U €€
pe3yabTaThD)

27 Hay4Hble rUnoTe3bl IPOMCXOXKACHUS KU3HU
Ha 3emie

)8 JloHay4HBIE TTPEICTABICHHS O 3aPOKICHUN
KHU3HH

29 OCHOBHBIE 3TaIbl HEOPraHNUECKOM
IBOJTIOLIUH

30 ['umoTessl 3apoKICHHS KU3HH
HcTopus 3eMian 1 MeTo1bl €€ N3YUEeHHUS.

31 JIaGopatopHas pabota «/3ydyeHue u 0
OITMCAHUE UCKOIIAeMbIX OCTATKOB JAPEBHUX >
OpTraHU3MOB»

32 HavanbHble 3Tansl opraHnueckoi 3BOTIONUN

33 OBONIOLUS 3YKapHOT
OCHOBHBIE 3TaIbl SBOJIIOINU PACTUTEIHHOTO

34 mupa. [Ipaktuueckas padora «M3ydyenue 05
0COOCHHOCTEH CTPOCHHSI PACTCHUI Pa3HbIX '
OT/ICIIOBY

35 OCHOBHBIE 3TaIbl YBOJIOIMU KUBOTHOTO
Mupa

36 DBOIIOLINS )KUBOTHBIX. [IpakTrueckas 05

pabora «M3ydeHre 0cOOEHHOCTEH CTPOCHHS




IIO3BOHOYHBIX XMBOTHBIX»

Pa3zButue xu3nu Ha 3emMie 1o spam u

37 1
neproaam
38 MaccoBble BEIMHpPAHUSI — IKOJIOTUYECKUE 1
KPHU3UCHI MPOILIOTO
39 CoBpeMeHHBIH 3KOJOTUYECKUI KPU3HC, ET0 1
0COOEHHOCTH
40 CoBpeMeHHast cUCTeMa OPraHuYeCKOTo 1
MPOILIOTO
41 OCHOBHBIE CHCTEMATHYCCKUE TPYITITBI 1
OpPTraHU3MOB
42 KonTponbhas pabora «I[Ipoucxoxaenue u 1
pa3BUTHE KU3HU HA 3eMIIe»
43 AHTpPOTIONIOTHS — HayKa O YeJIOBEKE 1
44 Pa3BuTue npencraBieHuid 0 TPOUCXOKICHUU 1
YeloBeKa
MecTo 4yenoBeka B CUCTEME OPraHUYECKOIr0
45 mupa. Jlaboparopnas padora «M3yuenue 1 05
O0COOEHHOCTEH CTPOEHUs CKeJIeTa YEIOBEeKa, '
CBSI3aHHBIX C MIPSIMOXOKICHUEM)»
46 JIBYOKyIIIHE CHITBI aHTPOTIOTEHEe3a 1
47 CooTHoleHne OMOJIOTUIECKUX 1 1
COLIMAJIbHBIX (PAKTOPOB B AaHTPOIIOTE€HE3E
48 OCHOBHBIE CTaJIUN aHTPOIOI'€HE3A 1
49 [TaneoreneTnka u majgeoreHOMHUKA 1
50 DBOJTIOIHS COBPEMEHHOTO YeTIOBEKA 1
51 UYenoeueckue pacel. [IpakTuueckas padora 1 0.5




((I/I3yquI/IC 9KOJOTHYCCKHX aI[al'ITaHI/Iﬁ
YCIO0BECKa»

52

MG)K,HI/ICI_II/IHJII/IHapHLIG MCTOABI
AHTPOIIOJIOTUHN

53

KonTponbhas pabora «IIpoucxoxaenue
YeJI0BEKa — AaHTPOIIOTEHER)

54

3apoXKAeHUE U Pa3BUTHE SKOJIOTUU

55

Metonst skonorun. JlaboparopHas padota
«3ydeHne METOI0B IKOJIOTHIECKUX
HUCCIIEIOBAHUI

0.5

56

3HadeHne YKOJIOTMYECKUX 3HAHUM IS
yeoBeKa

57

Dkonorudeckue GpakTopsl

58

Abuoruueckue gaktopsl. CBET Kak
sKosoruueckuii paxrtop. JlaboparopHas
paboTta «BrIsiBIeHHE TPUCTIOCOOIEHU
OPTraHU3MOB K BIUSTHHIO CBETa»

0.5

59

Abuotnueckue dakTopsl. Temmneparypa Kak
skosoruueckuii paxkrop. Jlaboparopuas
paboTta «BpIsBIeHHE TPUCTIOCOOIEHU
OPTraHU3MOB K BIUSHHUIO TEMIEPATYPbD»

0.5

60

Abuotnueckue dakTopsl. BimaxxHOCTh Kak
sKoJorudeckuit pakrop. JlabopaTtopHas
pabota « AHaTOMHYECKHE OCOOCHHOCTH
pacTeHHid U3 pa3HbIX MECT OOUTAHUS»

0.5

61

O0600meHue mo Teme «IKOJIOTHS — HayKa O
B3aMMOOTHOIIEHHUSX OPTaHU3MOBY

62

Cpenbl oOuTaHUsI OpraHu3MOB




63

buonornueckue PUTMBI

64 XKuznennrie popMbI OpraHU3MOB

65 buotnyeckue pakTopsl
3HayeHne OMOTHYECKHUX B3aUMOIEHCTBUI

66 JUTSL CYIIIECTBOBAHUS OPTAaHU3MOB B Cpefie
oOuTaHus

67 DKOJIOTUYECKUE XapaKTEPUCTUKHU NOMYJIALAN
OcCHOBHbIE TIOKA3aTEeIH MOMYJISALUH:

68 YHUCIEHHOCTb, INIOTHOCTh, BO3pacTHas U
MIOJIOBAsI CTPYKTYpa
OCHOBHBIE TIOKA3aTEIH MOMYJISIIUH:

69 POX/1aeMOCTh, IPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTpaLIUU

70 DKoorndeckast CTpyKTypa OIS I

71 JInHaMuKa NOIYJSINUU U €€ peryisaius

79 KpuBble pocTa 4UCIEHHOCTH MOMYIIALNY.
KpuBsble BbIXMBaHUSA
Okonoruyeckas HuIa Buaa. JlaboparopHas

73 pabora «IIpucrnocobneHus ceMsiH pacTeHUI 0.5
K PacCeIeHUIO»

74 Bun kak cuctema momyIsiuit

75 3aKOHOMEPHOCTH MOBEICHUS U MUTPALIAI
KUBOTHBIX

76 Coo011ecTBO OpraHu3MOB — OHOIICHO3

77 DKocucTeMa Kak OTKpbITas CUCTEMA

78 KpyroBopot BemiecTs 1 MOTOK YHEPTUU B

OKOCHUCTEME




79

OCHOBHBIE TTOKA3aTeIN YKOCUCTEMBI

80 DKOJIOTUIECKHE TUPAMUJIBI

81 N3meHeHus: coo0IIecTB — CYKIIECCHH

82 [TpupoiHbIe SKOCUCTEMBI. DKOCUCTEMBI 03P
U peK. DKOCUCTEMbI MOPEN U OKEAaHOB

83 [Ipupoanbie SKOCHCTEMBI. DKOCHCTEMBI
TYHJIP, JIECOB, CTEIIEH, ITyCTHIHb

84 AHTPONOreHHBIC YKOCUCTEMBI

85 Ypboskocucremsl. [IpakTudeckas padora 05
«M3ydenue u onrcaHue ypoOIKOCUCTEMBD) '
3aKOHOMEPHOCTH (HOPMUPOBAHHS OCHOBHBIX

86 B3aUMOJICHCTBUI OPTaHNU3MOB B
9KOCUCTEMAX
MexaHu3MBbl BO3IEUCTBUS 3arpsI3HEHUN

87 pa3HBIX TUIIOB Ha CYOOpraHU3MEHHOM,
OpPraHU3MEHHOM, MOMYJISIIUOHHOM U
9KOCUCTEMHOM YPOBHSIX

88 Kontponbhas padota «OpraHu3Msl U cpeia
oOuTaHUS

89 buocdepa — obuienmanerapras 060104Ka
3emun

90 Yuenne B. . Bepranckoro o 6uochepe

91 3aKOHOMEPHOCTH CyIIeCTBOBaHU Onochepbl

92 KpyroBoports! BemiecTs u
OMOreOXUMHUYECKHE IUKITBI

93 3oHanbHOCTH OMochepsl. OCHOBHBIE OMOMBI

CYILIH




94

YcroitunBocTh OnOChepsI

95 DKOJOTUYECKUE KPU3UCHI U UX MPUUHHBI

96 BosneiicTBue uenoBeka Ha Ouochepy

97 AHTponoreHHvoe BO3I[€I>1CTB3/I€ Ha 1
PaCTUTENbHBINA ¥ JKUBOTHBIA MHP

98 OxpaHa pupOIBI 1

99 OCHOBHBIE TIPUHIIUIIBI YCTOMYUBOTO 1
Pa3BUTHSI YESIIOBEUECTBA U IPUPOIBI
ParmonansHO€ IPUPOIOIIONB30BAHHUE U

100 COXpaHECHHE OMOJIOTHIECKOT0 Pa3HOO0pasHs 1
3emun

101 O606menue o Teme «buochepa — 1
ri106anbHasi IKOCHUCTEMAY

102 [IpomexyTouHas aTTecTanus 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 75







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

* buonorusa. O6mas 6uonorus, 10 knace/ 3axapor B.b., MamonTor C.I"., Conun
H.U., 3axaposa E.T.; nox penakiueit 3axaposa B.b., O6miecTBo ¢ orpaHU4eHHON
0oTBETCTBEHHOCTHIO «JIPODA»; AkimonepHoe obmiectBo «M3narenscTBo
«[Ipocsemienue

* buonorus. O6mas 6uomnorus, 11 kinace/ 3axapos B.b., MamonTos C.I"., Conun
H.W., 3axaposa E.T.; nox pemakuueit 3axaposa B.b., O011ecTBo ¢ orpaHMueHHOM
0oTBeTCTBEHHOCTHIO «/[PODAY»; AknimoHepHoe ob1iecTBo «M31aTenbcTBO

«IIpocsemieHue»

METOINYECKHUE MATEPHUAJIBI JIUISA YYUTEJIA
buonorus. Yriyonennsiit ypoBenb. 10—11 knaccel: pabouas nmporpamma:

yaeOHOo-MeToauueckoe nmocooue/ B. b. 3axapos, A. 10. [{luOyneBckuit. — M. :

Hpoda, 2017

MU D®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETU
HUHTEPHET

http://school-collection.edu.ru

http://ege.edu.ru

http://www.fipi.ru

http://www.priroda.ru
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