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HOACHUTEJIbBHASA 3AIINCKA

[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, Kouuenuuu mnpenojaBaHus ydeOHoro mnpeamera «buonorus» wu
OCHOBHBIX MOJIOKEHUM (PenepanbHoil paboueil mporpaMMbl BOCIIUTAHHUS.

VYuebnniii npeamer «buonorus» yrayonéHHoro ypoBHs u3ydenms (10-11
KJIACChI) SIBJISIETCSI OJIHUM W3 KOMIIOHEHTOB IpeIMeTHON oOnactu «EcTecTBEeHHO-
HayuHble npenMerbl». CoriacHo mnonoxkenusm OI'OC COO mnpodunbHbIE
yueOHbIE TPEIMETHI, U3yuyaeMble Ha YrIIyOJIEHHOM YPOBHE, SIBJISIOTCS CHOCOOOM
mubdepennmaniuy  oOy4eHHS Ha YPOBHE CpEIHEro OO0IIero oOpa3oBaHUsS U
NpHU3BaHbl OOECHEYUTh MPEEMCTBEHHOCTh MEXKJIY OCHOBHBIM OOLIUM, CpPEAHUM
o0umMM, cpeHUM MpodecCHOHANBHBIM U BBICIIUM OoOpa3oBaHueM. B To ke Bpems
KOKIBIM M3 O3TUX Yy4eOHBIX TNPEIMETOB JOJKEH OBbITh OpPUEHTHUPOBAH Ha
OPUOPUTETHOE PEIICHHE O0PA30BATENbHBIX, BOCIHMTATEIBHBIX W Pa3BUBAIOLIUX
3a/a4, CBA3aHHBIX C MNpOQOpUEHTaUUeld OO0YyYaroluXCcsi U CTUMYJIHPOBAHUEM
UHTEpeca K KOHKPETHOM 00JIacTU Hay4yHOTO 3HAHUS, CBSI3AHHOIO C OUOJIOTHEH,
MEIUIIMHOM, SKOJIOTHUEN, TICUXOJIOTUEH, CIIOPTOM WJIA BOCHHBIM JICJIOM.

[Iporpamma no yueOHOMy mpenmery "buonorusa" naér npeacraBieHHE O
Henu M 3ajadax HM3ydeHus ydyeOHoro mnpeamera «buonorusi» Ha yriayOiaEéHHOM
yYpOBHE, onpeenseT o0s3aTenbHoe (MHBAPUAHTHOE) PEIMETHOE COJIEpKAHUE, €rO
CTPYKTYPUPOBaHHME IO pas3AellaM M TeMaM, paclpeneleHue I0 Kiaccam,
PEKOMEHIyeT MOCIEAOBATEIbHOCTh HM3yYEHUs YYEOHOro marepuajia ¢ Y4ETOM
MEXIPEIMETHbIX M BHYTPUIIPEAMETHBIX CBSA3€H, JIOTMKA Y4eOHOro mpolecca,
BO3pPACTHBIX OCOOEHHOCTe oOyuwaromuxcsi. B mporpamme 1o Ouonoruu
peaqn30BaH MNPUHIUI MPEEeMCTBEHHOCTH C HM3y4ye€HHEM OHOJOTMM Ha YPOBHE
OCHOBHOr0O  o0mero oOpa3oBaHus, Omarogaps 4YeMy MpOCMaTpPUBAETCS
HANpaBJICHHOCTh Ha  MOCJEAYIOllee pa3BUTUE  OUOJOTMYECKUX  3HAHWMH,
OPUEHTUPOBAHHBIX Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
SKOJIOTHYECKOTO MBIIUICHHS, MPEICTAaBICHUNA O 3J0pOBOM 00pa3e >XKHU3HU, Ha
BOCIIUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpYyXKarollel mnpupoaHo cpene. B
nporpaMMme 1o OWOJIOTMM TakKe IMOKa3aHbl BO3MOXKHOCTHM Y4eOHOro Mpeamera
«buonorusiy B peanuzammu TpeboBanuit DPIOC COO kK T1UIAHHPYEMBIM
JUYHOCTHBIM, METaNpeAMETHBIM U NPEIMETHBIM pe3ylbTaTaM OOy4eHHs U B
(OpMHUpPOBAaHMM OCHOBHBIX BHJOB Y4Y€OHO-IIO3HABATEIBHOW  JI€ATEIbHOCTH
o0y4JarommMxcss MO OCBOCHHUIO COJEpKaHUS OHOJOTMYECKOro oOpa3oBaHUS Ha
YpOBHE CPEIHEr0 00111ero 00pa3oBaHuUs.

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



pacuipenue U yriayOJieHHe 3HaHUN 00y4arolmuxcsl O KMBOW MPUPOJE, 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 OOYYAIONMIUXCS K IOCIEAYIOMEMY IOTYyYEeHUIO
Ouosjornyeckoro  o0Opa3oBaHMsl B By3ax M OpraHW3alusiX  CPEIHEro
npodeccruoHaabHOro 00pazoBanus. OCHOBY €ro cojiep>KaHusl COCTaBISIET CHCTEMa
OMOJOTUYECKUX  3HAHWUW, TONYYEHHBIX TIPH HW3YYECHUH  OOyYAFOIIMMHUCS
COOTBETCTBYIOIIUX CHCTEMATHYECCKUX Pa3/eioB OMOJOTHH Ha YPOBHE OCHOBHOTO
obmiero obpazoBanusi, B 10—11 kjaccax 3TH 3HaHHUA TONY4YarOT pa3BuTHe. Tak,
pacIIMpEeHbl W YIIIYyOJIeHbl OWONOTHYECKHWE 3HAHUS O PACTCHUSX, >KUBOTHBIX,
rpubax, OaKTepusx, OpraHU3ME 4YeIOBEeKa, OONIMX 3aKOHOMEPHOCTSX KHU3HH,
JIOTIOTHUTENIBHO BKIIFOYEHBI OMOJIOTMYECKHE CBEICHHS MPUKIIAIHOTO U TOMCKOBOTO
XapakTepa, KOTOpble MOXXHO HCIIOJIb30BaTh KaK OPUEHTUPHI JJIsi MOCIETYIOUIEro
BbIOOpa mpodeccun. Bo3mokHa Takke HMHTErpamus OWOJOTHMYECKUX 3HAHUHA C
COOTBETCTBYIOIIMMH 3HAHUSAMH, TOJYYCHHBIMH OOYYAIONIMMHCS TPU HU3yYECHUU
bu3KuKu, XUMHUH, Teorpaduu U MaTEMaTUKU.

CrpykTypa mporpamMmbl 1o ydyeOHOMY mnpenmery "buomorusa" orpaxkaer
CHUCTEMHO-YPOBHEBBIM ¥ DBOJIOIMHOHHBIA TOAXOABl K W3YUYCHHUIO OWOJIOTHH.
CornacHO UM, U3y4arOTCsl CBOWCTBA W 3aKOHOMEPHOCTH, XapaKTEPHBIC IS KUBBIX
CUCTEM Pa3HOI0 YPOBHS OpraHU3AIMH, YBOJIOIMK OPraHUYECKOro MUpa Ha 3emiie,
COXpaHEHUus: OMOJIOTMYECKOro pa3HooOpa3usi IutaHersl. Tak, B 10 kiacce
U3Y4alOTCSl OCHOBBI MOJIEKYJSIPHOM U KJIETOYHOW OMOJOTHHM, 3MOPHOJIOTHH U
OMOJIOTUN PA3BHUTHS, TCHETHUKU W CEJICKIUH, OMOTEXHOJIOTMH M CHHTETHYCCKOMN
OMOJIOTUH, AKTYaJIM3UPYIOTCS 3HAHUA OOYy4alolUXcs Mo OOTaHUKE, 300JI0THH,
anatomuu, (usmonoruu uenoBeka. B 11 kiacce wu3ydyaroTcsi SBOJTIOIMOHHOE
y4eHHE, OCHOBBI IKOJIOTHUHU U yueHue o Ouocdepe.

VYyeOubii mnpeamer  «buonorus»  nOpu3BaH ~ 00ECHEUYUTh  OCBOEHHUE
00y4aroMIMMUCST OMOJIOTUYECKUX TEOPUH U 3aKOHOB, MJI€W, TPUHIIUIIOB U MPaBuUJI,
JIEXKAIUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTUHBI MUPA, 3HAHUI O
CTPOEHWH, MHOTO00pa3WMM W OCOOCHHOCTAX KIIETKH, OpraHW3Ma, TIOMYJISITUH,
OMOLIEH03a, SKOCUCTEMbI, O BBIAAIOLIUXCS HAYYHBIX JOCTHXKEHUSAX, COBPEMEHHBIX
UCCJICIOBAHUAX B OMOJIOTMH, IPUKIAJAHBIX aCMeKTaX OUOJIOTrHYecKuX 3HaHuM. Jlis
pa3BUTUS U TOAJEPKaHUS HMHTEpeca OOydarolmuxcs K OWOJOTMU Hapsly Cco
3HAYUTEITHHBIM 00BEMOM TEOPETUUYECKOT'0 MaTepuajga B COAEPKAHUH TPOTPAMMBbI
1o OMOJIOTUHU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHEM CTAaHOBJICHHSI U Pa3BUTHUS
TOM WIM MHOW 00JacTh OWOJIOTMH, BKJIAJOM OTEYECTBEHHBIX M 3apyOeiHBIX
YUEHBIX B pEIIEHUE BAKHEHTITNX OMOIOTHUECKUX U IKOJIOTHIECKUX TPOOIIEM.



Lenps uzyuenus yueoHoro npeamera «buonorus» Ha yriyOa€HHOM YpOBHE —
OBJIaJICHUE  OOYYAIOIIMMHUCS  3HAHUSIMU O  CTPYKTYPHO-(PYHKIIMOHATILHOU
OpraHM3allud >KUBBIX CHUCTEM pa3HOro paHra M NpuOOpeTeHHe yMEHH
UCIIOJIb30BaTh 3TU 3HAHUS B (POPMHPOBAHUM HHTEpECa K ONpeaeinEHHOU 00JacTh
npodeccuOHaIbHON JeATETbHOCTH, CBSI3aHHOM € OWONOrHeW, WIM K BbIOOpY
y4eOHOTr0 3aBeICHUS JIJISl TPOOJKEHUSI OMOJIOTMYECKOr0 00pa3oBaHusl.

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

OCBOEHHE O0YYaIOIIMMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHUI: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPUSX, KOHLEMIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
PABWIAX, COCTABJISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTUHY MHUPA; O
CTPOCHUH, MHOTIo00pa3uu M OCOOCHHOCTSX OHOJIOTHYECKUX CHUCTEM (KJIETKa,
OpraHu3M, MOnyJsAlus, BUa, OMOreoneHos3, ouocdepa); o BbIAAIOUIUXCS OTKPBITHSIX
Y COBPEMEHHBIX HCCIIEIOBAHUSAX B OMOJIOTUH;

O3HAaKOMJIEHHE OOYYaIOMMXCA € METOJAMM IIO3HAHUS >KMBOM MPUPOJIBI:
UCCIIEIOBATEIbCKUMH  METOJAaMU  OHOJOTMYECKUX HayK (MOJEKYJISIpPHOH U
KJIETOYHOM OHWOJOrMM, HMOPHUOIOTUM W OWOJOTUM PA3BUTHS, TE€HETUKH W
CeNIeKIIMM, OWOTEXHOJOTMM U CHHTETUYECKOW OHOJIOTHH, MaJeOHTOJOTUH,
JKOJIOTMHM);  METOAaMH  CaMOCTOSITEIBHOIO  IPOBEIEHUS  OMOJOrMYECKHX
UCCIeOBaHMM B JlabopaTopun U B mpupoje (HaOIroAeHue, HU3MEpEHUE,
AKCIIEPUMEHT, MOJICTUPOBAHUE);

OBJIaZicHHe OOy4YaloIIMMHUCS YMEHHUSIMU: CAMOCTOSITEIbHO  HaXOIUTh,
AHAIM3UPOBATh M HCIOJIb30BaTh OHOJIOTMYECKYI0 HH(OPMALIMIO; IMOIb30BATHCS
OMOJOTMYECKOM TEPMUHOJIOTHEH U CUMBOJMKOHN; YCTAaHABIMBATH CBSI3b MEXKIY
pa3BUTHEM OHOJOTMM M  COIMAIbHO-’KOHOMHUYECKUMU M  HKOJIOTHYECKUMHU
npo0JieMaMHu YEeJIO0BEYECTBA; OLIEHHWBATH IIOCIEACTBUS CBOEU NEATEIBHOCTH I10
OTHOIICHUIO K OKPYXKAIOIICH TPHUPOJAHOU cpene, COOCTBEHHOMY 3I0POBBIO H
3I0POBBIO0  OKPYXKAIOLIUX JIIOA€H; OOOCHOBBIBATH M COONIOAATh  MEpbI
npodunakTuku MHGEKIIMOHHBIX 3a0071€eBaHUM, MpaBUia MOBEACHUS B MPUPOJE U
oOecrieueHusi 6€30MacHOCTH COOCTBEHHOM KU3HENEATEILHOCTH B UPE3BBIUAWHBIX
CUTyallUsIX TNPUPOJHOTO W TEXHONEHHOIO  XapakKTepa; XapaKTepu30BaATh
COBPEMEHHbBIEC HAYUYHbIE€ OTKPBITUS B 00J1aCTH OMOJIOTHH;

pa3BUTHE Y O0YYAIOMIMXCS MHTEJUIEKTYAJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN
B IpPOLIECCE 3HAKOMCTBA C BBIJAIOIIMMHUCSI OTKPBITUSMH W COBPEMEHHBIMU
UCCJIEIOBAaHUSAMH B OHOJOTMH, PEUIAEMBIMU €10 MpoOJeMaMU, METOJO0JIOTHEN
OMOJIOTUYECKOTO UCCJIEIOBAHMUS, IPOBEICHUSA AKCIIEPUMEHTAIIbHBIX
UCCIIEZIOBAHUMN, peUIeHUs] OMOJOTHYECKUX 3a]a4, MOJEIUPOBAHUS OMOIOrHYECKUX
00BEKTOB U MPOIIECCOB;



BOCTIMTAaHWE Y O0YYaIONINXCS [ICHHOCTHOT'O OTHOIICHUS K )KHBOW MPHUPOJIE B
IIEJIOM M K OTJEIbHBIM €€ 00bEeKTaM U SIBICHUSIM; (OPMUPOBAHUE IKOJIOTUYECKOH,
TEeHETUYECKOM TIpaMOTHOCTH, OOILIEl KyJIbTypbl TIOBEIEHUS B TPUPOIE;
MHTETPAINH ECTECTBEHHO-HAYYHBIX 3HAHUI;

npuobpeTeHre  OOYyJarOIMMHUCA  KOMIIETEHTHOCTH B PaIlOHaJIbHOM
OPUPOJOINOIb30BaHUM (COOMIOICHUE TPaBUJl IOBEJAEHUS B MPHUPOJAE, OXPaHBI
BUJIOB, KOCHCTEM, OMOoCc(hepsl), COXpaHEHUU COOCTBEHHOT'O 3I0POBBSI U 3/I0POBbS
OKpYXKarolmux Jrojel  (coOmromeHuss Mep nOpoduiakTuku — 3a0oJjieBaHUM,
oOecrieueHre O€30MaCHOCTH KHU3HEACITETLHOCTH B YPE3BBIYAMHBIX CHUTYAIHSIX
OPUPOJHOTO W TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCHOJIb30BaHUS
OMOJOTUYECKUX 3HAHUA U YMEHUH B MMOBCEIHEBHOMN KU3HU;

CO3JaHWe  YCIOBUM  JUIsI  OCO3HAHHOI'O  BBIOOpa  OOyYarOIIMMHCS
UHAUBUYaTbHON o0Opa3oBarenbHON TPaeKTOpHH, CIIOCOOCTBYIOLIEH
nocieaymieMy npodecCHOHAaIbHOMY CaMOOIPEACICHUI0, B COOTBETCTBUU C
MHIUBHUIYaJIbHBIMH UHTEPECAMU U MTOTPEOHOCTSIMU PErroHa.

OO6miee yuciIo YyacoB, OTBEICHHBIX HAa U3y4YEHHE OMOJIOTMU Ha YriIyOJIeHHOM
YpOBHE CpeJHero oodIero oopa3zoBanus, cocrariser 204 yaca: B 10 kimacce — 102
yaca (3 gaca B Heneno), B 11 kiacce — 102 yaca (3 yaca B HeZIeIO).

Ot16op opraHuzanuoHHBIX (OPM, METOJOB U CPEICTB OOyUEHHS OMOJIOTUU
OCYIIECTBISIETCS C y4ETOM CcrHenu(HuKH ero Coaep)kaHus W HaNpaBICHHOCTH Ha
NpoAOJKEHHUE OMOJIOrMYecKOro o0pa3oBaHWs B OpraHU3alMSIX CPEIHEro
po¢eCCUOHAIBLHOIO U BBICIIEr0 00pa30BaHUsL.

O0s13aTenbHBIM yCIIOBUEM MIPU 00YYEHUU 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 HMEIOIIMXCS
MaTepUATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOJHBIX YCIOBUH.



COILEPKAHUE OBYYEHUA
10 KJIACC

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

Tema 1. buosiorusi kKak Hayka

CoBpemeHnHas OUOIOTUsl — KOMILIEKCHAsE Hayka. KpaTkas uctopusi pa3BUTHUS
Ouosornu.  buonornueckue Haykd W U3y4aeMble UMM TIPOOJIEMBI.
QOyHIaMEHTalbHbIEC, NPUKIAJHbIE M TIIOUCKOBBIE HAyYHbIE HCCIEIOBAaHHUS B
OMOJIOTHH.

3naueHue Ouonoruu B (GOPMUPOBAHWH COBPEMEHHOW €CTECTBEHHO-HAYUYHOU
kapTuHbl mupa. [lpodeccun, cBsizaHHbie ¢ Ouosiorued. 3HaueHHe OUOJIOTUU B
NPAKTUYECKON JIEATEIbHOCTH 4YEJOBEKAa: MEAUIUHE, CEIbCKOM XO3SICTBE,
IIPOMBIIUIEHHOCTH, OXPAaHE MPUPOJIBL.

JdemoHcTpanuu

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

Tabmunpl U cxembl: «CBsi3b OWMOJIOTMU C JAPYTUMHM Haykamuy», «Cucrema
OMOJIOTMYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX U3YYeHHE

XKuBple cuctembl Kak mpeaMeT wu3ydeHus Ouonormm. CBOMCTBA >KHUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOIO0 COCTaBa, JUCKPETHOCTb M IEJIOCTHOCTb,
CIOKHOCTb M YHOPSIOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CaMOOpTaHU3alus,
CaMOBOCIIPOM3BEAEHUE, PA3/IPAKUMOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldi >KUBBIX CHUCTEM: MOJEKYJISIPHBIM, KIETOYHBIM,
TKAHEBBIH, OpraHU3MEHHBIN, MOMYJISILIMOHHO-BU0BOM, AKOCUCTEMHBIN
(OuoreoneHoTuueckuii), Ouocdepusuiii. Ilpomeccel, npoucxoasue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KWMBOro. JKW3HB Kak (opma CyIecTBOBAHHMS
Marepuu. Hayku, n3ydaromine >KMBbI€ CUCTEMbI Ha Pa3HBIX YPOBHSIX OPTaHU3AIUU.

N3yuenne xuBbIX cucteM. Meroasl Ouosiorndyeckoid Hayku. HaOmronenue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHan3. [IonaTre o 3aBUCUMON U
He3aBUCMMOW mniepeMeHHOM. [lmanupoBanme »dkcnepumenra. IlocraHoBka wu
npoBepka rumnote3. HyneBas runores3a. [lonsitue BHIOOPKH U €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonormueckux JaHHbIX. OlEHKa JOCTOBEPHOCTH MMOJYYEHHBIX
pe3yapTaroB. [IpUyYMHBI HMCKaKEHUS pE3yJIbTAaTOB »JKcrnepumeHTa. llonsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanuu



Tabmuupl u cxembl: «OCHOBHbIE TpPHU3HAKH KU3HW», «buonornuyeckue
cucteMmbl», «CBOWCTBAa KUBOW MaTepUU», «YPOBHU OpraHU3alld >KHUBOH
npupoab», «CTpoeHue >KUBOTHOM KIETKH», «TkaHM KUBOTHBIX», «CHCTEMBI
OpraHoOB YEJIOBEUECKOro opraHuszma», «buoreonenos», «buochepa», «Metoasl
U3YUYEHUS )KUBOU IIPUPOIBI.

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

IIpakTnueckas padora «lIcnonp30oBaHME pPA3IMYHBIX METONOB IIPH
W3YyUYECHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KJieTku

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

Meroasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHUKPOCKOIIHS,
xpomatorpadus, 3MeKTpodope3, METOJ MEUEHBIX aTOMOB, Iud@epeHIHnanbHOoe
HEeHTpUPYrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yuenue GuxkcuposanHvix
K1emok. DIEeKTpOHHasi MUKpockonusi. Korgoxanvuas mukpockonus. BumanvHoe
(npusicuznenHoe) uzyueHue Kiemox.

JdemoHcTpanuu

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

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

OO6opynoBaHue: CBETOBOW MHMKPOCKOIN, MHKpPOIpEnaparbl pacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHUATLHBIX KIETOK.

IIpakTuyeckass padora «l3ydueHne MeTOAOB KJIETOYHOW OWOIOTUU
(xpomatorpadusi, snekTpodope3, audpdepeHuIrAIbHOE LHEHTPUPYTHUPOBAHUE,
[T1IP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKH

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

Oprannueckne BemecTBa KIETKU. buonorndeckue mnomumepsl. benkw.
AMMHOKHCIIOTHBIN cocTaB 0enkoB. CTpyKTyphl OernkoBoi Mosekyibl. [lepBuunas
CTpYKTypa Oenka, MenTujaHas CBs3b. BTopuyHas, TpeTU4Has, YETBEPTHUUHAS
cTpykTypsl. [enatypamus. CpoiictBa OenkoB. Kiaccudukamms — Oenkos.
buonornyeckue pynkuun 0enkos. /lpuonvl.



VYrneBoasl. MoHOCaxapubl, 1Ucaxapuibl, OJTUTOCAXapHIbl U MOJIUCAXAPHUIbIL.
O6mwmii 1wUIaH CTpoeHHUs U (PU3MKO-XUMHUYECKHE CBOMCTBA  YIJIEBOJOB.
buonornueckue GyHKIUN YTIIEBOAOB.

Jlunuasl. ['mapopunsHO-ruApOodhoOHBIE cBOMcTBa. Kitaccudukanus Tunuaos.
Tpurnunepuasl, (ochorunuasl, BOCKH, cTepoubl. buonmornueckue QyHKIUU
aunuaoB. OO01Ire CBOMCTBA OMOIOTHYECKUX MEMOPAH — TEKYYECTh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHUIO, TOITYIIPOHUIAEMOCTb.

HyxnennoBeie kucnorsl. JJHK um PHK. CrpoeHune HyKIEMHOBBIX KHCIOT.
Hykneorunpr. [lpunnun kommuiementapHoctu. IlpaBuino Yapradda. CrpykTypa
JIHK — nBoitnas cniupanb. MecTtoHaxoxaeHne u ounonorndeckue Gynkiuu JJHK.
Bunsr PHK. ®ynkiuu PHK B knetke.

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

CrpykTypHasa Ouosiorusi: OMoXumMudeckue u OMo(pU3NUECKUE UCCIIETOBAHMS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYpbl OuoMonekyl. MooeruposaHnue
CMPYKMypsl U QYHKYUl OUOMONEKYI U UX Komniekcos. Komnviomephwiti Ousain u
opeanuyecKuil cCunme3s OUOMONEKY U UX HENPUPOOHBIX AHATO208.

JdemoHcTpanuu

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

Juarpammelr:  «PacnpeneneHue XUMHYECKMX JJIEMEHTOB B HEKHBOU
npupoje», «PacnpeneneHne XUMHUUECKUX 3JIEMEHTOB B )KUBOU MPUPOJIE».

Tabmuupsl u cxemsl: «llepuoandeckass TabnuIla XMMHUUYECKUX DJIEMEHTOBY,
«CTpoeHne MoJeKynbl BOAbl», «BemiectBa B cocraBe OpraHu3MoB», «CTpoeHHE
MOJIEKyNbl Oenka», «CTpyKTypsl O€nKOBOM MONEKYIbl», «CTpoeHHne MOJIEKYI
yraeBoaoBy», «CTpoeHHEe MOJNEKyJl JunuaoB», «HyKIenHOBbIE KHUCIOTHD,
«Ctpoenne Monekysibl ATDOx».

OO6opynoBaHue: XuMUYECKas 1MOCy1a U 000pyI0BaHUE.

JladbopaTopHas pabdora «OOHapyKeHHE OETKOB C MOMOIIBI0 KaueCTBEHHBIX
peaAKIUIA.

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

Tema 5. CTpoenue u QyHKIUM KJIETKH

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



CrtpoeHnue npokapuoTuueckoi kieTku. Kiierounast cTeHka OakTepuil U apxeil.
Oco0eHHOCTH CTpOEHMsI TeTepoTpodHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MecTo U pojib MPOKapUoT B OMOIIEHO3aX.

Ctpoenue 151 (GYHKIIMOHUPOBAHUE 3YKapUOTUYECKOU KJIETKHU.
[Ina3marnueckass wmemOpana (mazmanemma).  CTpykTypa —IUIa3MaTHU4YECKOU
MeMOpaHbl. TpaHCTIOPT BENIECTB 4Yepe3 MIa3MaTUYECKyI0 MEMOpaHy: MacCHUBHBIH
(mudysus, obneru€nnas auddysusi), aKTUBHBINA (NMEPBUYHBIA W BTOPUYHBIN
akTUBHBIA TpaHcnopT). Ilomynponunaemocts MemOpanbl. Pabora HaTpuii-
KaJIUEBOTO HAcoca. DHJOIMTO3: MUHOUUTO3, (aroruros3. Dk3ouuTo3. Kierounas
creHka. CTpykTypa U QyHKIMH KIETOYHOM CTEHKH paCTeHUM, TpUOOB.

Hutomma3zma. [uto3omb. IluTockener. [[BmxeHnue nurormiazMbl. OpraHouabI
KieTku. OpHoMeMOpaHHbIE OPraHOWbl KJIETKH: JHJOIUIa3MaTHYECKas CETh
(OIIC), anmapat I'onblKK, JTU30COMBI, UX CTpoeHHE W (QyHKIMH. B3auMocBs3b
OJTHOMEMOpPAHHBIX OPraHouAoB KieTKh. CTpOoeHHE TPaHYISIPHOTO PETUKYIyMa.
Mexarnusm nanpasnenusi 6eakos ¢ IIIC. CuHTE3 pacTBOPUMBIX OenkoB. CHUHTE3
KJIETOYHbIX ~ MeMOpaH. [mankuii  (arpaHyssIpHbIM)  SHAOILIA3MATHYECKUI
perukynym. CekperopHas ¢yHKIus arnmapara ['onbmku. Moougurkayus benxos 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. Cumbuocenes (K.C. Mepeosickosckuil,
JI. Mapeynuc). Ctpoenne U GyHKIIMM MHUTOXOHApUN u Tuiactun. llepBuunsie,
BTOPUYHBIE UM  CIIOXKHBIE  IUIACTUALI  (POTOCHHTE3UPYIOIIUX  AYKAPHUOT.
XJOpOIUIACTHI, XPOMOIUIACTHI, JIEMKOIUIACTHI BBICIIMX PACTCHUN.

HememOpanubie opranouabl kieTku CTpoeHue U QyHKIUU HEMEMOpPaHHBIX
OpraHOUI0B KJIETKHU. Pu6ocombl. IIpomesicymounvie Qunamenmal.
MuxkpodunamenTsl. Axmunogvlie muxpogpuramernmol. MpllIEUHbIE  KIIETKH.
AKmuHo8ble KOMNOHEeHmMbl HeMbluleuHblx Kiemok. MukpoTpyoouku. KneTouHslit
nentp. CrpoeHue © JABWKEHUE IKIYTUKOB M pecHUYeK. MHKpOTpyOOuKHn
muroruiasmel.  Llentpuons. benku, accoyuupoganuvle ¢ MuxpoguiameHmamu u
muxpompybdoukamu. MomopHwie 6enku.

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

Knerounsie Bkimtouenus. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKapuOT
(pacTUTENHHOM, KUBOTHOU, TPHUOHOM).

JdemoHcTpanuu



[Toptpersi: K.C. MepexkoBckuit, JI. Mapryiuc.

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

OO6opynoBaHue: CBETOBOW MMKPOCKOIN, MHKpPOINpENnapaTbl pPacTUTENbHBIX,
KUBOTHBIX KJIETOK, MUKpOIpenapaThl 0aKTepUaaIbHbIX KIETOK.

JlabopaTtopHass paGora «lI3yueHne CTPOEHUS KIETOK pPa3IUYHBIX
OpPraHU3MOB).

IIpakTnuyeckas padora «3ydyeHne cBOWCTB KIETOYHOU MEMOPaHBI.

JlaGoparopuasi pa6ora «lccnenoBanue MmiIasMoii3a M JEIUIA3MOJIN3a B
PaCTUTENBbHBIX KIIETKaX».

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

Tema 6. O0OMeH BelleCTB M NpeBpaleHie JHEPIUU B KJIeTKe

AccuMUIIALNA U TUCCUMUIIALIAA — JIBE€ CTOPOHBI MeTabonu3ma. Tunsl ooOMeHa
BEIIIECTB: aBTOTPO(DHBIM U TeTepoTpodHBI. YuacThe KHUCIOpoAa B OOMEHHBIX
nporeccax. JHepreruyeckoe oobecrneueHue kierku: mpespamenue ATD B
OoOMEHHBIX Tporeccax. DepMEHTATUBHBIN XapakTep peakiuid KJIETOYHOTO
Merabonuzma. DepMeHThl, UX CTPOCHHE, CBOMCTBA U MEXaHHU3M JEHUCTBUS.
Kodepmentsl. OTnuunsi pepMeHTOB OT HEOPraHWYECKUX KaTaiu3aTopoB. bemku-
aKTUBATOPhl M OENKU-UHTHOUTOpPHI. 3aBUCUMOCTh CKOPOCTH (DepMEHTATUBHBIX
peakimii OT pa3INYHbIX (PAKTOPOB.

[lepBuuHBI CHUHTE3 OPraHUYECKMX BEUIECTB B KieTke. DorocuHTEs.
AHOKCUuceHHbIll U OKcuceHHbll omocunmes 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 (hOoTOCHHTE3a. 3HaUeHUE (DOTOCUHTE3A.

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

AHaspoOHbie opranu3mbl. Buabl Opoxenus. IlpogykTel OpoxkeHuss U uX
UCIIOJIb30BAaHUE YENOBEKOM. AHa’pOOHbIE MUKPOOPraHU3Mbl KakK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYAUTENN OOJIC3HEH.

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

buonornueckoe okucieHUe, UK KIETOYHOE JIbIXaHWE. Poib MUTOXOHAPUM B
npoleccax ouonoruueckoro okucienus. Lluknnueckue peakiun. OKUCIUTEIbHOE
dbochopwiupoBanue. 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 TpUMEpPE 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. HacneacrBenHass uHGoOpManus U 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 mampuunwvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancnsuus u e€ sranbl. Yuyactue tpancnoptHbix PHK B OnocunTese 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
onepoHa (®. Kako0, XK. Mano). Monexynsapuvie mexanusmvl IKCNpeccuu 2eHo8 y
aykapuom. Ponb xpomamuna 6 pezynayuu pabomel 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, o6axmepuogazos.
Obpamuas mpanckpunyus, peeepmasd, unmezpasa.

Bupycubie 3a0oneBanus denoBeka, KUBOTHbIX, pactenuil. CIINJ], COVID-
19, counanbHbie U METUIIUHCKUE TPOOIIEMBI.

Buoungopmamuxa: unmezpayus u ananruz oonvuux maccusos («bigdatay)
CMPYKMypHuIX OUoI02udeckux 0anuvix. Hanomexnonoeuu 6 6uono2uu u meouyume.
lIpoepammupyemoie pynkyuu 6eaxos. Cnocodvl 00cmasKu 1eKapcms.



JemoHcTpanumn

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

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

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  (MOCTMUTOTHYECKHUHM),  CHUHTETUYECKUU WU
MOCTCUHTETUYECKHH (MPEMUTOTHUECKUI) TIEpUOaAbl UHTEP(a3bI.

Marpuunsii cunre3 JAHK — permukanms. [Ipunnunsr perummkamuu JJHK:
KOMIUIEMEHTAPHOCTh,  IOJIYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAJIIEIBHOCTD.
Mexanusm permnukauun JTHK. Xpomocombl. CTpoeHue xpomocoM. Temomepsl U

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

lenenue knetkn — wmuTo3. CraguM MUTO3a W NOPOUCXOASAIIME B HHUX

npoueccsl. Tunel Muto3a. KaprokuHes u nuTokuHe3. buonornueckoe 3HaueHue
MHUTO34.

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

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

JdemoHcTpanumn

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

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

JlabopaTtopHasi  pabora «MI3yueHne  XpoMOCOM  Ha  TOTOBBIX
MUKpOIIpenapaTaxy».

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

Tema 9. CTpoenne u GQyHKIUM OPraHM3MOB

buonornueckoe pazHooOpa3zue OpPraHu3MOB. OIHOKJIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

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



B3auMocBsa3b 4acTel MHOTIOKJIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl M
CHUCTEMBI OpraHoB. Opranus3M Kak €IMHOE 1ienoe. ['oMeocTas.

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

TkKaHW >KMBOTHBIX W 4YE€JIOBEKA. THIBI )KMBOTHBIX TKAHEW: 3MUTEIUAIIbHAS,
COCIMHUTEIbHAS, MBbIIIedHass, HepBHas. OCOOCHHOCTH CTpPOCHUsSA, (YHKIUHA U
pacnoIOKEHUSI TKAHEW B OpraHax KUBOTHBIX U YEIIOBEKA.

Oprasbl. BereratuBHble W TE€HEpaTHMBHBIE OpraHbl pacteHuid. OpraHbl U
CHCTEMBI OPTaHOB KMBOTHBIX U YelioBeKa. DyHKIIMU OPraHOB M CUCTEM OPTaHOB.

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

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

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

Jlpixanue opranu3moB. Jlpixanue pacteHuil. Jlpixanue ;xuBoTHbIX. Jluddy3us
ra3oB uepe3 MOBEPXHOCTh KiIeTKH. KoxkHoe npixanue. [pixarenbHasi TOBEPXHOCTD.
KabepHoe u nérounoe abixanue. JIpIxaHue MO3BOHOYHBIX )KMBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE ~ YCJIO)KHEHUE CTPOCHHUSA JIETKUX ITO3BOHOYHBIX KHBOTHBIX.
JlpixaTenpHas cucTeMa 4YenoBeKa. MeXaHu3M BEHTWISIUUM JIETKUX y NTUL U
MJIEKONUTArONUX. Perynsamnus apixanus. J{pixaTeabHble 00bEMBI.

TpaHCIIOPT BELIECTB Yy OPraHU3MOB. [pPAHCIOPTHBIE CUCTEMBI PACTECHUU.
TpaHcnopT BemecTB Yy KHUBOTHbIX. KpoBeHOCHas cucTteMa W €€ OpraHsbl.
KpoBeHOocHast cucTeMa TMO3BOHOYHBIX JKHUBOTHBIX MW uenoBeka. Cepaue,
KPOBEHOCHBIE COCYJbI M KpoBb. Kpyru kpoBooOpaieHus. IBOJIOIUOHHbBIC
YCIIO)KHEHHSI CTPOEHHUS KPOBEHOCHOW CHCTEMBI MTO3BOHOYHBIX JKMBOTHBIX. Pabora
cepala v e€ peryisiius.

Brinenenue y opranusmoB. Beinenenue y pacteHuil. Bwinenenue y
KUBOTHBIX. CokpartutenbHble Bakyosnd. Opranbl BbiAeneHus. DuibTpanus,
CeKpenus U 00paTHOE BCAChIBAHME KaK MEXaHU3MbI PaOOTHI OPraHOB BBIJCIICHMUS.
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.

3ammra y MHOTOKIIETOYHBIX JKMBOTHBIX. IIOKpPOBBI M UX MPOU3BOJHBIE.
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
UMMYHHUTETA B PA3BUTUU CUCTEMHBIX 3a00JICBaHUM.

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

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

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», «Tkanu pacreHuit», «KopHeBble cuctembl», «CTpoeHue ctedis,
«CTpoeHue JHCTOBOM IUIACTUHKN», «TKaHM XKUBOTHBIX», «CKEIET 4YEIOBEKay,
«[InmeBapurenbHas cucrema», «KpoBeHocHass cucrema», «/lpixarenpHas
CHUCTEMAY, «HepBHast  cucremay, «Koxa, «Mpll1euHas CHUCTEMAY,
«BpraenurenbHas cucrteMa», «OHIOOKpUHHAs cucrtemay», «CTpOEHUE MBIIIIbDY,
«UmmyHurer»,  «KumreyHomonoctHeie», «CxeMa  NUTAaHUSA  PACTECHHI»,
«KpOBEHOCHBIE CHCTEMBbI TO3BOHOYHBIX JKUBOTHBIX», «CTpO€HHE THUAPHIY,
«CTtpoeHue 1iaHapum», «BHyTpeHHee cTpoeHne HO0KIEBOro uepss», «HepBHas
cuctema poio», «HepBHas cucrema rymku», «HepBHas ~ cuctema
npecMmbikaromuxcsay»,  «HepBHas  cucrema  nTuny, «HepBHas — cucrema
MIIEKOTIUTarONuX», «HepBHas cucrema uenoBekay, «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.

JlaGoparopHasi padora «3ydueHue TKaHe JKMBOTHBIX ).

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 pa3zmuHoxkenue. IlonoBbie KieTKM, WM ramerbl. Meio3. Craauu
Mmenosa. [loBenenne xpomocom B Meo3e. Kpoccunrosep. bruonornueckuii cMbICi
M€i03a W TOJOBOro mporecca. Melo3 W ero MecTo B KU3HCHHOM LIMKJIIE
OpraHU3MOB.

[IpenzapopaspiieBoe pa3Butue. ['amerorene3 y »KuBOTHbBIX. 11010BBIE KETE3BI.
OO6pa3oBaHue 1 pa3BUTHE MOJOBBIX KiIeTOK. CriepmaTorenes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

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

NHnuBuyabHOE pa3BUTHE OPraHU3MOB (OHTOTE€HE3). OMOPHOJIOTHS — HayKa
O Pa3BUTHH OPTaHU3MOB. Mopghozene3 — 0Ona u3 2naeuvix npoodiem dMOPUOIOCUU.
Konyenyuss mopgocenos u moodenu mopgoeenesa. Ctaguum >MOpHOreHe3a
KUBOTHBIX (Ha mipuMepe Jarymiku). Jpobnenwe. Tumsl  ApoOiIeHUS.
Jlemepmunuposannoe u HedepmuHupogannoe Opobnaenue. bnacmyna, munvl
onacmyn. OcoOEHHOCTH NPOOJICHUST MIICKONMUTAIOIIUX. 3apOBIINICBhIE JIUCTKU
(racTpyssinusi). 3aKkiiajika OpraHoB M TKaHEW U3 3apOJIbIIIEBBIX JIUCTKOB. B3anumHuoe
BIUSIHUE YacTeW pa3BUBAIOIIETOCS 3apojibliia (dMOpHUOHATIbHAS WHIYKIUSA).
3aknagka TUIAaHA CTPOCHHMS KUBOTHOTO KakK Ppe3ylbTaT HEpPapXUUECKUX
B3aUMOJICHCTBUI TE€HOB. BinusHue Ha 5MOpPHOHAIBHOE pa3BUTHE Pa3TUUYHBIX
(baKkTOpPOB OKpY>KAIOIIEH CPEIbI.

Poct u pasButue xuBOTHBIX. I[locTomMOpuonanbHb mepuoxa. Ilpsmoe u
Henpsimoe  pasBuTHe. PasButne ¢ Meramopdo3oM y OeClO3BOHOYHBIX H
MO3BOHOYHBIX KUBOTHBIX. bHoOrmdyeckoe 3HaYe€HUE MPSIMOro M HENPSIMOTro



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 OII0I0TBOpEHHE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHHU.

MexaHu3Mbl pEryJsaluyd OHTON€HE3a Y PACTEHUM U )KUBOTHBIX.

JdeMoHCcTpanuu

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

Tabmuupl u cxembl: «BereraTuBHOe pa3sMHOXeHHE», «Tumbl Oecrnonoro
pa3MHOXEHUsD», «Pa3MHOXKEHHE XJIAMHIOMOHAJbI», «Pa3MHOMXEHHE SBIIIEHBI»,
«Pa3MHOXeHHE THAPBIY, «Melo3y, «XpoMocoMbl», «l'ameroreHes», «CtpoeHue
SMIEKJIETKU U criepMaTo3onsian, «OCHOBHBIE CTaauu OHTOreHesza», «lIpsmoe u
HEIpsIMOe pa3BuTHE», «Pa3BuTHE MaHCKOro xyka», «Pa3Butue capaHuny,
«Pa3Butne narymkn», «JIBOWHOE OIUIOOOTBOPEHHE Y ULBETKOBBIX PACTEHUI,
«CTpoeHHne CeMSH OOHOAOJIBHBIX U JABYIAOJBHBIX PACTEHUI», «KU3HEHHBIN LUK
MOPCKOM  KamycCTbD», <«OKuU3HEHHBbIM UHUKI MXa», <«KHW3HEHHBIN  [UKI
NAroOpOTHUKAY, <JKU3HEHHBIN LIUKIT COCHBI».

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpOIpEnaparbl SHUIEKICTOK U
CIIEpMATO30UI0B, MOJAENb «[ UK pa3BUTHS JATYILIKN.

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

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

JlaGoparopuass padora «CTpoeHHE OpPraHoB Pa3MHOMXEHHS BBICIIUX
pacTEHU».

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

Hctopust cTaHOBIEHUS M pa3BUTUSl TEHETUKUM Kak Haykd. PaGorter T
Mennens, I'. ne ®pusza, T. Moprana. Poiib 0T€U€CTBEHHBIX YYEHBIX B Pa3BUTHU
renetuku. Pa6orer H. K. Kombmosa, H. 1. BaBunosa, A. H. bemosepckoro, I'. /1.
Kapneuenko, 0. A. ®ununmuenko, H. B. Tumodeesa-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

Monorubpunnoe ckpemmuBanue. IlepBbiii 3akoH Menaens — 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 ckpeuuBanue. TpeTuil 3akoH MeHenst — 3aKOH He3aBUCUMOT0
HACJIEIOBAaHUsA  MPU3HAKOB. [{uronornueckue  OCHOBBI  JUTHOPHUIHOTO
CKPEILIMBAHUSL.

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

I'enetnka nmona. XpoOMOCOMHBIM MEXAHU3M OIPEAEIEHUSA NOJIA. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHsiii M TeTreporameTHni 1moji. ['eHernueckas
CTPYKTYpa IOJOBBIX XpoMocoM. HacnenoBanue npu3HakoB, CLETUIEHHBIX C ITOJIOM.

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

['enernueckuil KOHTPOJIb PA3BUTHs PACTEHUM, >KUBOTHBIX U YEJIOBEKAa, a
Takke (DU3MOTIOTMUECKUX TMPOIECCOB, TMOBEACHUS W KOTHUTUBHBIX (DYHKITUH.
['eneTnyeckue MexaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJIEHCTBUS «XO35IMH
— Tapa3uT» U «XO3IUH — MHUKpoOHOM». ['eHeTMueckue acmeKTbl KOHTPOIS U
U3MEHEHHMsI HaCJIeJICTBEHHON HH(OpMAIMHU B TTOKOJICHUAX KJIETOK U OPraHU3MOB.

JdeMoHCTpanuu

[Toptperst: 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 TIEPBOrO TMOKOJIEHUSI W pacUICIUICHUS MPU3HAKOB, 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
CKpENINBAHUS Y IPO30PUITBIY.

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
MoU(PUKAIMOHHON M3MeHunBocTU. HopMma peakiuu npusHaka. BapuanuoHHBIHI
psan u BapuanmonHas kpuBasi (B. Woranncen). CodicTBa MonupuKanroHHOM
U3MEHYHUBOCTH.

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

KomOnHaTuBHAas W3MEHYMBOCTH. Meio3 M TOJOBOM IIPOIECC — OCHOBA
KOMOWHATUBHOW M3MEHYUBOCTH. POJIb KOMOMHATUBHON U3MEHYMBOCTH B CO3JaHUU
TEHETUYECKOro pazHoo0pasusi B Mpejiesiax 0JTHOr0 BUIA.

MyTanroHHass W3MEHYMBOCTh. BHABl MyTalnMii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbIE W  HWHAYUUMPOBAaHHbIE MyTauuu. SaepHele U
nuTOIUIa3MaTuieckue mytaruu. CoMaTU4ecKre M MOJIOBble MyTanuu. [IpudnHb
BO3HMKHOBEHUS MyTauMil. MyTareHbl W WX BIMUSHHE Ha OpPraHU3MBbI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TIpoliecca. 3aKOH T'OMOJIOTMYECKHX PSAOB B
HacneacTBeHHo u3MmeHuuBoctu (H.M. BaBuioB). BHesnepHas M3MEHYMBOCTH U
HACJICICTBEHHOCT.

OnuceHemuxa U 9NUSEHOMUKA, pOJb dNUSEHeMUYecKux @axkmopos 6
Hac1e008aHuU U U3MEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS Y OP2AHUZMOS.

JdeMoHCTpanuu

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

Tabmuuet u  cxembl: «Buumbl  u3MmeHuuBocTH», «MoaudukalmoHHas
W3MEHYHUBOCTHY, «KomOuHaTuBHAsS W3MEHYHUBOCTHY, «Meiio3y,
«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.  Meroabpl  M3y4eHMsl T€HETUKHM  4YEeJIOBEKa: T'E€HEAJIOrMYeCKUi,
OJIM3HEIOBBIM, LIUTOTCHETUYECKUM, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIIPHO-T€HETUYECKU. CoBpemMeHnHoe OTIPECIICHUE TE€HOTHIIA:
MOJIHOTEHOMHOE CEKBEHUPOBAHUE, F€HOTUIIMPOBAHNE, B TOM YHUCJE C MOMOUIBIO
[T11P-ananu3a. HacneacTBeHHble 3a00ieBaHUs YyeoBeKa. [ eHHbIE M1 XpPOMOCOMHBIE
0oJe3HM 4YenoBeKa. bOJNe3HW C HACIEICTBEHHOW MPENPaCIONOKEHHOCTHIO.
3HaYCHHE MEIUIMHCKOW T€HETUKU B MPEIOTBPALICHUMN U JICUEHUHU T€HETUYECKHUX
3a0oneBaHui yeroBeka. MeauKo-reHeTuYecKoe KOHCYyJIbTupoBaHue. 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 OKpY’Karolieil cpeabl. [ 'eHeTnueckas
IIPEAPACIION0KEHHOCTD YEIOBEKA K ATOJIOTUSIM.

JdemoHcTpanuu

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

IpakTnueckas padora «CoCTaBJICHHE U aHAIN3 POIOCIOBHON».

Tema 15. Cenrekunsi OpraHnusMoB

JlomecTukamusa ¥ CEIeKUUs. 3apOXKJICHUE CEJIEKIMU W JOMECTUKAIIUH.
Yuenne H. WM. BaBunmoBa o IleHTpax MNpOUCXOXIECHUS U MHOTro00pas3us
KYJbTYPHBIX pacTeHuil. Ponp cenexkiuu B CO3JaHUM COPTOB PACTEHHM W TOPOJ
KUBOTHBIX. CopT, mOpoma, IITaMM. 3aKOH TOMOJIOTHYECKHX pSJI0B B
HacueACcTBeHHOM wu3meHunBocth H. WM. BaBunoBa, ero 3HaueHue st
CEJICKIIMOHHOM PabOTHI.

Metonbl ceneKUMOHHOM padoThl. M CKycCTBEHHBI OTOOp: MAacCOBBIM M
VH]IUBU]1yaJIbHBIN. Orarnbl KOMOWHAIIMOHHOMH CEJICKIIUU. HUcneiTanne
npou3BoAUTENEH 1O MOTOMCTBY. OTOOp MO TEHOTHUIY C TOMOIIBIO OIEHKHU
¢dbenoTHma mMOTOMCTBa U 0OTOOP IO TEHOTHUITY ¢ nmomoInbio aHanmmza JJHK.

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



dbopm opranuzmoB. Mcmonap30BaHHE T€HOMHOI'O PEIAKTUPOBAHUS U METOIOB
pexomOuHaHTHRIX JIHK 17151 momyueHus: HCXoIHOTO MaTepualia Juisl CeNeKIHH.

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

CoxpaHeHre U U3y4YCHUE T'CHETHUYECKUX PECYPCOB KYJIBTYPHBIX PACTCHUM U
UX JUKAX  poaMyYed NN CO3/JaHMS  HOBBIX COPTOB M THOPUIIOB
CEIIbCKOXO3AMCTBEHHBIX  KYJIbTYp. J/3yuenue, coxpaneHue u  ynpaeieHue
2EHeMUYeCKUMU Pecypcamu CelbCKOXO3AUCMEEHHBIX U NPOMbBICIIO8bIX HCUBOMHBIX
8 Yesax YAVUUEeHUs CYUeCmeyiomux U co30aHus HO8blX NOPo0, TUHULL U KPOCCO8, 8
MoM uHucie ¢ NPUMEHEHUEeM COBPEMEHHbIX MemOo008 HAYUHbLIX UCCIe008AHUI,
nepeodosvix uoetli U nepcneKmuHbIX MexHoN0UN.

JdemoHcTpanuu

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

Tabnuibl 1 cxembl: «l[eHTphl TPOUCXOKAECHUS U MHOT000pa3usi KyJIbTYPHBIX
pacTeHuit», «3aKOH TOMOJOTMUECKUX PSIIOB B HACJIEACTBEHHOM HM3MEHUUBOCTH,
«Metogsl cenexkuuny, «OtnanéuHas rudpuauzanus», «MyrtareHes3».

JlabopaTopHas padora «3yueHue COpTOB KyJbTYPHBIX PACTEHHUIN U MOPOJ
JIOMAITHUX YKUBOTHBIX).

JlaGoparopHuasi padora «/3ydeHue METOIOB CEIEKIIUU PACTEHUM.

IIpakTnyeckas padora «[IpuBuBKa pacTeHUN».

Ikckypeusi «OCHOBHBIE METOAbI U JOCTHUXKEHMS CEJICKIIMU PACTEHUU U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIHIO, IJIEMEHHYIO bepmy,
COPTOUCIIHITATENIHBIA YYaCTOK, B TEIUIMYHOE XO3SIMCTBO, B JiabopaTopuio
arpOyHHMBEPCUTETA WU HAYYHOT'O IICHTPA)».

Tema 16. BUOTeXHOJI0THS U CHHTETHYECKAsA OMOJI0THA

OOBeKThl, HCHOJIb3yeMble B OHUOTEXHOJIOTMH, — KJIETOYHbIE U TKAHEBBIC
KYJIbTYpHI, MUKPOOPTaHU3MBI, 170:¢ XapaKTEepUCTHKA. TpagunuonHas
OMOTEXHONOTUsA: XJieOomeueHue, IMONIYyYeHUE KHUCIOMOJIOYHBIX  IMPOJYKTOB,
BuHOAenue. Mukpobuonorndeckuii cuHTe3. OOBEKTH MUKPOOHOIOTHIECKUX
TexHosiorui. [Ipon3BocTBO OenKa, aMUHOKUCIOT U BUTAMUHOB.

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



Knerounas wnx)eHnepus. MeTosbl KyJbTYphl KJIETOK W TKaHEW pacTEeHUU U
KUBOTHBIX. Kpuobanku. Comarudeckas rubpuamzanuss ¢W COMaTHYECKUUN
smOpuoreHe3. Vcnonapb30BaHWE TaIuIOWIOB B CeNEKUMU pacTeHuil. [lomyuenue
MOHOKNIOHANbHBIX anmumen. HMcnonv3oeanue MOHOKIOHATbHBIX U NOJUKIOHANbHBIX
aumumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOJOTBOpPEHHE. PeKOHCTpYKIMs
SUIEKIIETOK U KJIIOHUPOBAHHUE XKUBOTHBIX. METO/I TpaHCIUIAHTALUH S/I€P KIIETOK.
Texnono2uu 0300po8eHsl, KYIbMUBUPOBAHUSL U  MUKDOKIOHATbHO20
DA3MHONCEHUSL CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

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

Menuuuackue 6uorexunonoruu. [loctrenomuas nudposas menunuHa. [TIP-
JMarHocTuka. MeTaOolIOMHBIN aHaiu3, TEHOIEHTPUYECKUN aHalIu3 MpoTeoMa
YeJloBeKa I OLEHKU COCTOSHHMSI €ro 3J0poBbs. MCIoOnb30BaHUME CTBOJOBBIX
kineTtok. TaprerHas Tepanust paka. 3D-OmoumkeHepus nns  pa3pabOTKU
(GyHIaMEHTAbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHUM, CO3/1aHMUS KOMILJIEKCHBIX
TKaHEeW COYeTaHUEM TEXHOJOTHUU TPEXMEPHOro OMONMpHHTHHra U ckaddonaunra
JUTS pelIeHus 3a]1a4 NepCOHANTN3NPOBAHHON MEIULIUHBI.

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

JdemoHcTpanumn

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

JlaGopaTopHas padora «/I3ydyeHne 00bEKTOB OMOTEXHOIOTUI.

IIpakTuyeckas padora «[lomyueHne MOJTOYHOKHUCIBIX TPOTYKTOB.

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

11 KJIACC

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

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

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



Odopmnenue cunTeTnyecko Teopun dBomonuun (CTI). HelrpanbHas
teopus HBomtonuu. CoBpeMeHHas HBONIOIMOHHAS  Ouonorusi. 3HauyeHUeE
ABOJIIOLIMOHHON TEOPUH B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOM KapTUHBI MHpA.

JdemoHcTpanuu

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

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

Tema 2. MUKPO3BOJIIOLNS U €€ Pe3yJIbTaThl

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

DOneMeHTapHble (AKTOPBI (IBUKYIIME CHUJIBI) HSBOJIONUU. MyTallMOHHBIH
nporiecc. KomOunatuBHas u3MeHUMBOCTh. Jlpeiid TeHOB — ciydaifHbie
HEHANpaBJIEHHbIE M3MEHEHMsI 4YacToT ajiened B monymauusax. Od@ext
OocHOBatensl. JDgpgpexm Oymwuinounoco eopaviuika. CHudceHUue 2eHemuiecKo2o
pasnoobpazus: npuuunsl u cieocmsus. llposenenue s¢pgpexma Opetigha 2enos 6
oonbuwiux u  manvix  nonyaayuax.  Murpamun.  V3omsanus  momymsuui:
reorpadgudeckas (IpoCcTpaHCTBEHHAs ), OMoIorndeckas (penpoayKTHBHAS).

EctecTBeHHBII 0TOOp — HampaBisomuid  Qakrtop sBomouUUd. DopMel
€CTECTBEHHOTO  OTOOpa:  ABWXKYIIMHA, CTAOWIM3UPYIOIIUNA,  pa3pbIBArOIIMil
(mm3pynTuBHEI). [lomoBoit oT60p. BO3HUKHOBEHHWE W IBOJIOIUS COIUATHHOTO
MOBEJICHUS )KUBOTHBIX.

[Ipucnoco0eHHOCTh ~ OPraHM3MOB  KaK  pe3ylbTaT  MHUKPOIBOJIOIUHU.
Bo3nukHoBeHHe — mpucnocoOieHud y  opraHusmMoB.  Apomopdoszpl U
uanoananrtanuu. [Ipumepsl npucnocoOaeHnt y opraHu3MoB: MOpQOIOrHYecKue,
¢uznonornyeckue,  OHMOXUMHUYECKHE,  ToBeAeHUecKHe.  OTHOCHUTENBHOCTb
IPUCTIOCOOJICHHOCTH OPTraHU3MOB.

Bun, ero kpurepum u crpykrypa. BumgooOpasoBaHue Kkak pe3yibTar
MUKpOdBoOOIMK. M3omsanus — kimoueBod ¢aktop BumoodOpazoBanus. [lytu u
CIIocoObI BUJI000pa30BaHUS: aJIONaTPUYECKOe (reorpaduueckoe),



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

Mexanu3mMbl GOpMHUPOBAHUS OMOJIOTHIECKOTO pa3HOOOpa3usl.

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

JdemoHcTpanuu

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

Tabmuuel 1 cxembl: «MyTanmoHHas HM3MEHYMBOCTHY, «llomynsironHas
CTPYKTYpa Buaa», «CxeMa MposiBICHUS 3akoHa Xapan—BainOepray, «JBuxyiime
CWJIbl ABOJIIOLUNY, «IJKOJIOrMUEcKass M30JSIUsl MOMYJIsALUUiA CeBaHCKOM (openny,
«['eorpadmueckass M30MAIUS  JTUCTBEHHMIIBI CUOUPCKOM W JIMCTBEHHMIIBI
naypckoi», «llomynsiinOHHbIE BOJHBI YHCIEHHOCTH XUIIIHUKOB U XKEPTBY», «Cxema
JIEUCTBUSI E€CTECTBEHHOrO OTOOpa», «Dopmbl OOpHOBI 3a CYIECTBOBaHHEY,
«MaaycTpuanbHblii MenaHn3M», «KuBble uckomaemsie», «I[10KpOBUTENBCTBEHHAS
OKpacka AKUBOTHBIX», «IIpenympexaaromas OKpacka YKUBOTHBIX ),
«®uznonornueckue ananranuuy», «lIpucrnocobieHHOCT, OpPraHU3MOB U €€
OTHOCUTENBHOCTBY, «Kpurepun Bunma», «Bunbl-nBorHUKH», «CTpyKTypa BUAA B
npupojie», «Crnocodsl BUaAoOOpa3zoBaHus», «leorpaduueckoe BUA0OOpa3OBaHUE
TPEX BHUJOB JIAHJBIIICH», «IKOJOTHMUECKOE BHUA000pa30BaHUE BHJIOB CHHHUID,
«[Tonmumnounsl pacrenuit», «KamycTHO-penedHbIil THOPUITY.

OO6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uyydelia NTHUI U
3Bepell ¢ MpUMepaMH Pa3IMUHBIX MPUCTIOCOOJEHUM, dYydyena NTHI U 3Bepei
pa3HbIX BHJOB, TepOapuM pacTeHuUd ONU3KUX BHUIOB, 00pPA30BaBIIMXCS
Pa3TUYHBIMU CTIOCOOAMH.

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

Jlabopatopnas  paGora  «lIpucrnocoOneHuss  OpraHu3smMOB U  HUX
OTHOCHTEJIbHAS 11eJIeCO00Pa3HOCThY.

JlabopaTtopuass paGora «CpaBHeHHUE BHAOB MO MOP(POIOTHUECKOMY
KPUTEPHUIO».

Tema 3. MaxkpodBo/ouus M eé pe3yjabTaTbl

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

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



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

XPpOMOCOMHBIE MYTallUU U HBOJIFOIMSI TEHOMOB.

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

JdemoHcTpanumn

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

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

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

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 CaMO3apOKICHHS )KU3HU U €€ onpoBepxkeHue onbiramu .
Penu, JI. Cnannanuanu, JI. [Tactrepa. [IpoucxoxaeHne skM3HU U aCTPOOUOJIOT USI.

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

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



HauanpHble sTanbl opraHmyecko sBomtouuu. [losBieHHME U 3BOIOLUS
MEPBBIX KIIETOK. DBOJIOIMS MeTadoin3Ma. BO3HHUKHOBEHHE MEPBBIX HKOCUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTNIEHKH KaK aHAJIOT MEPBBIX Ha 3eMiie COOOIIECTB.
Crpomaronutsl. [IpokaproTHl M 5yKapuOTHI.

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

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

OcCHOBHBIE 3Tallbl 3BOJIOLMM KUBOTHOrO Mupa. OCHOBHbIE apoOMOpP(O3bI
KUBOTHBIX. BeHackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX
TunoB. [lepBbie X0opoBbIe KUBOTHBIE. JKW3HB B BOJIE. DBOIIOLMS MO3BOHOYHBIX.
[Tpoucxoxnenne ampubOuii m pentwinil. [IporcxokneHne MIECKOMUTAIONUX U
ntull. [lpunnun ximodeBoro apomopdosza. OcBoeHue OECIIO3BOHOYHBIMU U
MIO3BOHOYHBIMU KUBOTHBIMU CYLIU.

PazButne xu3HM Ha 3emMie MO 3paM U IepuoAaM: apxeu, MpOTEpo30il,
najeo3o, Me3030M, KailHo30iM. OOmas  xapakTepucTHKa KiuMara U
reOJIOTMYECKUX TporeccoB. llosBleHHE M pacuUBET XapaKTEPHBIX OPTraHU3MOB.
VYrineobpa3oBaHue: €ro ycloBUs U BIUSHUE HA Ta30BBIM COCTaB aTMOCHEPHI.

MaccoBble BBIMUpaHUsI — KOJOTMYECKHE KpU3HChl npouuioro. ITpuunnsl u
CIENCTBUS MAacCCOBBIX BbIMHpaHHU. COBPEMEHHBIN DKOJIOTMYECKUUA KPHU3HC, €T0
ocobenHoctu. [Ipobiema coxpaneHus 6nopaznooOpasusi Ha 3emIie.

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

JdeMoHCcTpanuu

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

Ta6mumpe! 1 cxeMbl: «Cxema ombita @. Peqny», «Cxema onbita JI. IlacTepa mo
W3YYEHUIO CaMO3apoKIeHMs Ku3HW», «Cxema ombita C. Mwmmepa, I'. IOpny,
«JTanpl  HEOPraHWYECKOW  H3BONMOUUM»,  «['€0XpOHOJIIOrMYEeCKass  MIKaJIay,
«HauanpHble dTaIbl OpraHuyecKoi IBOMIOIUNY, «CxeMa 00pa3oBaHMs IYKapUOT
nyTéM cuMmOuoreHneza», «Cucrema >XUBOM mpuponab», «CTpoeHue BHUpYycCay,
«Apomopdo3sl  pacteHuid», «PuHHOQUTH), «OIHOKIETOYHBIE BOIAOPOCIN,
«MHOrokjieTouHble Bogopocian», «Mxu», «llanoporHukn», «l 0J0cemMeHHbIE
pacteHusi», «OpraHbl ILBETKOBBIX pacTeHu», «(Cxema pa3BUTUSA >KUBOTHOTO
Mupay, «Apomophossl KUBOTHBIXY», «lIpocreimuey, «KuIeuHOTOTIOCTHBIEY,
«IInockue YEPBUY, «YeHuCcToOHOrue», «PBIOEIY, «3E€MHOBOIHBICY,



«IIpecmbikaromuecsay, «lItump», «Maekonuraromme», «Pa3BUTHE XKU3HU 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 pPacTEHUl PA3IUYHBIX OTJEIOB, KOJUICKIIUH
HACEKOMBIX, BIIAYKHbIE MpenapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
UTJIOKOKHUX, CKEJEThl IIO3BOHOYHBIX JKMBOTHBIX, 4Yydella NTULl U 3BEpew,
KOJUICKIIUA OKAMEHEIIOCTEM, TMOJIE3HBIX MCKOMAEMBIX, MYJISDKH OPraHHMYEeCKHUX
OCTaTKOB OPTaHWU3MOB.

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

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

IpakTnueckas padora «/3ydeHue OCOOEHHOCTEHl CTPOCHUSI PACTECHHIA
Pa3HBIX OTIEIIOBY.

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

Tema S. IIpoucxoxkaeHue yeja0BeKa — AaHTPOIOIeHe3

Paznensl n 3anaun anTponoaoruu. MeToibl aHTPOIIOJIOT U H.

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

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

JBrxyire cuibl (pakTopbl) aHTPOIIOreHe3a: OMOJIOrMYecKue, COlMalIbHbIE.
CooTtHoleHne OMOTOTUYECKUX M COMMMATIBHBIX (JAaKTOPOB B AaHTPOIIOTEHE3E.

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



DBOJIIOIMS COBPEMEHHOI'0 uejoBeka. EcTecTBEHHBI OTOOp B MOIMYJISIUAX
yenoBeka. MyTanMoHHBIN Tipouiecc U noiaumopdusm. [lomynsiroHHbIE BOJHBI,
npeiid reHoB, murpanus U «3Q@PEeKT OCHOBATENS» B MOMYJISIUAX 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 — pacuszMa.
[Ipucnoco6eHHOCTh YeoBEeKa K pa3HBIM  YCIOBHUSIM OKPYXKAIOIIEH Cpebl.
Bmusiaue reorpaduueckoit cpenbpl W jpedia reHoB Ha  MOP(QOJOTHIO U
(U3MOIOTHIO YeIOBEKa.

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

JdemoHcTpanuu

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

Tabmumpl 1 cXemMbl: «MeTOoIbI aHTPOITOIOTUNY, «I 0JIOBHOM MO3T YelI0BEKa,
«YenoBekooOpa3Hble 00€3bsiHBI», «CKENeT YeloBeKa U CKeJeT IIHMMITaH3e»,
«PynMMEHTHI U aTaBU3MBIY, «JIBUXKYIIUE CUITBI aHTPOIOT€HE3a», « IBOJIOIMOHHOE
IpEBO  4YelOBEKa», <«ABcTpajlonuTexk», «YemoBek ymenslil», «YenoBek
MPAMOXOIAIMNINY, «/leHncoBckuil yenoBek» «Heannepranbip», «KpoMaHbOHIIED,
«Ipenku yenoBekay, «ITanbl 3BOIIOLMU YETOBEKa», «Pachl UeToBEeKay.

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

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

IIpakTHuyeckas padora «/3yyeHre SKOJIOrM4eCKUX aJarTalki 4eT0OBEKay.

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

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



Mertonbl 3konoruu. IloneBble HabOmO/IeHUA. DKCHEPUMEHTHl B JKOJOTHH:
NpUpoAHbIE U JlabopaTopHble. MoJenupoBaHue B IKOJIOTHU. MOHUTOPHUHT
OKPY’KaroIel Cpeibl: JIOKAIbHBIM, perHOHAIBHBIN U TJI00ATBHBIH.

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

JdeMoHCcTpanuu

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

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

JlaGoparopHast padora «3yuenue METOJI0B AKOJIOTUYECKUX
UCCIIEOBAHUI.

Tema 7. Opranusmsl U cpeaa oOMTaAHUSA

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

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

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

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

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

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

XKuznennole Qopmbel opranusmMoB. I[loHsiTue o0 KuU3HEHHOW (Qopme.
JXKuznennsie HopMbl pacTEHUIl: 1epeBhs, KYCTAPHUKHU, KyCTAPHUUKHI, MHOTOJIETHHE



TpaBbl, OJHOJICTHUE TpaBbl. JKu3HEHHbIE (OPMBI KUBOTHBIX: TUIPOOHOHTHI,
reo0MOHTBI, a9POOHOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buornyeckue  dakropel.  Bugbl = OMOTMYECKMX  B3aMMOJICHCTBHIA:
KOHKYPEHIIUS, XUIIIHUYECTBO, cuMOM03 U ero (opmsl. [lapasutusm, koonepamnus,
MyTYyaau3M, KOMMEHCaIN3M (KBapTUPAHTCTBO, HaxieOHn4uecTBO). Herpoduueckue
B3auMojiericTBusl  (Tommueckue,  (Qopuueckue, (pabpuueckue). 3HauCHUE
OMOTHYECKMX B3aUMOJCHCTBUI Ml CYILIECTBOBAaHMS OpPraHU3MOB B Cpele
obutanud. [IpuHIUI KOHKYPEHTHOTO UCKIIOYEHHUSI.

JdemoHcTpanun

Tabnmuuet 1 cxembl: «Okonoruueckue (akTope», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKUE TPYIIIbI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TerIoKpoBHbIE
KUBOTHBIE», «XOJIOAHOKPOBHBIE 3>KUBOTHBIE», «DU3MONOrHYECKHE aJanTaluu
KUBOTHBIX», «Cpenbl oOWUTaHUSI OpraHU3MOB», «bHONOrMYEeCKue PUTMBIY,
«Kusnennsie  Gopmbl  pactenuit», <« KuzHeHHbIE  (QOPMBI  KUBOTHBIX),
«9KocucTeMa MHUPOKOIMCTBEHHOIO Jiecay, « IKOCUCTEMAa XBOMHOIO Jecay, «Llenu
nuTaHus», «XumHudectBoy, <«llapasutuzm», «KoukypeHuus», «CumMOuo3y,
«KommeHncanuzmy.

OO6opynoBanue: repdbapuu pacTeHUW U >KUBOTHBIX, MPHUCIOCOOIEHHBIX K
BJIUSHUIO PA3JMYHBIX HKOJIOTMYECKUX (DAKTOpOB, repOapum CBETONIOOUBBIX,
TEHENIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHU, CBETONIOOMBBIC, TEHETIOOUBBIE U
TEHEBBIHOCIIMBbIE KOMHATHBIE PACTeHUs], repOapuu U KOJUIEKIIMH TETUTONIIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX pPACTEHUH, Uydesa MTUIl U 3Bepei, repdbapuu
pacTeHuil, OTHOCSIIMXCA K TUrpopuram, kcepoduram, Me3opuram, KOMHATHbBIE
pacTeHMs JaHHBIX TPYIIN, KOJUICKIIMHU >KUBOTHBIX, OOUTAIONIMX B pa3HbIX cpeaax,
repOapu M KOJUJIGKIIMM pACTEHUHW ¢ KUBOTHBIX, OO0JIAAIOIIUX YepTaMu
IPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHMSIM YCJIOBHU KU3HHU, repbapuu u
KOJUTCKIIMM PACTCHWA W KUBOTHBIX PA3IMYHBIX KU3HCHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YYACTBYIOIIUX B Pa3IMYHBIX OMOTHYECKUX B3aUMOICUCTBUSX.

JlabopatopHass pabora «BblsBiIeHHME NTPUCIOCOOJCHUN OPraHU3MOB K
BIIMSIHUIO CBETa».

JlabopaTopHass pabGora «BbIsiBIeHHE MPUCIOCOOJICHUN OPraHU3MOB K
BIIUSTHUIO TEMIIEPATypPhI».

JlabopaTopHasi padora «AHAaTOMHYECKHE OCOOCHHOCTH pACTCHHH U3
Pa3HBIX MECT OOUTAHUA.

Tema 8. Ikos10rusi BUA0B ¥ NOMYJISIIM A

OKOJIOTUYECKHE  XApaKTePUCTUKU  MOMYJISALHH. [Monynauust  Kak
Ouosornyeckas cucreMma. Pob HEOHOPOMHOCTH Cpefibl, (PU3NUECKUX OapbepoB U
0COOEHHOCTEN OMOJIOruU BUIOB B ()OPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPHI
nonyisiuuid. OCHOBHBIE TMOKa3aTeIW MOMYJISUUU: YHUCIEHHOCTh, IUIOTHOCTD,



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

DKoJIoruyeckasi CTpykrypa nomyssinuu. OIeHKa YUCIECHHOCTH MOIMYJISLUH.
JIlnvHamMuKa mONysAlUU U €€ perysanusa. buoTHYecKnil MOTEHIMAN MOIMYJISLHUH.
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 sKonOrMyeckoil Huiie Buaa. MectooOutanue. MHoromepHas
Mozenp 3Kkoimormdeckon Humm Jk.JM. XarumHcona. Pasmepsl skonornueckou
Hud. [loreHunanbHas U peanu30BaHHAS HUILLIH.

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

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

JdemoHcTpanuu

[Toprper: Hdx. . XaT4nHCOH.

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

OO6opynoBanue: repdapuu pacTeHHUM, KOJUIEKIIUN KUBOTHBIX.

JlabopaTtopuas  paGora  «llpucmocobneHuss ceMsH pacTeHHH K
PaCCEIECHUIO».

Tema 9. Iko10rus c000MIECTB. IKOJIOTHYECKHE CUCTEMBbI.

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

Okocuctema Kak oTkpbiTas cucrema (A. Jx. Tencnu). DyHKIIMOHAIbHbBIE
OJIOKM OpraHW3MOB B JKOCHUCTEME: MPOJIYLEHThl, KOHCYMEHTBI, PEAYLICHTHI.
Tpoduueckne ypoBHH. Tpoduueckue 1enu u ceTu. AOHOTHYECKHE OJIOKH
skocucteMm. [TouBbl U WiTbl B 3k0ocucTeMax. KpyroBopoT BEIIECTB U MOTOK SHEPTUH
B DKOCHCTEME.

OcHOBHBIE  TIOKa3zaTelnu  dKocucTeMbl. buomacca u  mpoaykuus.
DKOJIOTUYECKHE MUPAMUIBI UUCEI, OMOMACCHI U YHEPTHH.

Junamuxa sxkocucmem. Kamacmpoghuueckue nepecmpouxu. Dnyxmyayuu.
HamnpaBnenHsie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKleccuu. llepBuunbie u
BTOPUYHBIE CYKIIECCMM W HMX MPUYUHBI. AHTPOIOr€HHbIE BO3JEUCTBUS Ha
cykneccuu. Knnmakcuoe coob6miectBo. buopasnoobpasue u moaHoTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMYMBOCTH COOOILIECTB.



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

AHTpPONIOTEHHBIE 3KOCUCTEMBI. Arpo3skocucTtema. ArporeHo3. Paznnuuns
MEXTy aHTPOITOTCHHBIMA U TIPUPOTHBIMHA SKOCHCTEMAMH.

Ypb6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [‘opojckas
dnopa u dayna. CunanTponuzanusi Topojckoil (ayHbl. buonoruueckoe wu
XO03STUCTBEHHOE 3HAYEHUE arPOIKOCUCTEM B YPOOIKOCHUCTEM.

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

Mexanusmul 8030eticmeus 3aepA3HeHUll pPa3HbIX Munos Ha
CcyOOpP2aHUZMEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCIEMHOM YPOBHSIX,
OCHOBbl ~ 9KOJI02UHEeCKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  B030€UCMBUS.
Metoa0510rusi MOHUTOPUHTA €CTECTBEHHBIX U @aHTPOMOT€HHBIX SKOCUCTEM.

JdemoHcTpanumn
[Toptper: A. Ix. Tencnu.
Tabmuupt u  cxembl:  «CTpykTypa  OmomeHo3a»,  «DKocHucTeMa

IIUPOKOJIUCTBEHHOI0 Jiecay, «IKOCUCTeMa XBOMHOTO jeca», «DyHKIIMOHATbHbIC
IPpyNIbl OPraHU3MOB B 3KocucTeMe», «KpyroBopoT BEHIECTB B JKOCHCTEMEY,
«Jenu nuranus (macTOMIIHAS, TETPUTHAS)», «DKOJIOTHUECKasT MUPaMHIa YUCEID,
«IKOoJOTHYecKasi mupaMujia OMoMacchly, «IKOJOTHUecKas MupamMujia SHEPruu»,
«O0pazoBanue 6onotay, «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxkapay, «JKOCUCTEMa 03epay», «ArpoleHo3», «KpyroBopoT BellecTB M MOTOK
SHEPTUU B arporeHosey, «lIpumepsr ypOosKocucTem».

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

IIpakTnyeckas padora «/3ydenne u onucanue ypo0dKOCUCTEMBI».

JladbopaTopHass pabGora «lI3yueHue pazHOOOpa3us MEJIKUX [MOYBEHHBIX
YJIIEHUCTOHOTUX B PA3HBIX IKOCUCTEMAX).

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

IKeKypeusi «DKCKypcUs B arpodKocUCTeMy (Ha TMoje WIW B TEIUIMYHOE
XO03SHUCTBO)».

Tema 10. buocdepa — riodajsbHas IKOCHCTEMA

buochepa — obmemnanerapuass o0ojiouka 3eMJIHM, TJ€ CYIIECTBYET WU
CyILLeCTBOBaJa >KM3Hb. Pa3zBuTue npeacraBieHuii o ouochepe B Tpyaax . 3rocca.



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

3aKOHOMEpPHOCTH cyliecTBoBaHusi omocdeprl. OcobeHHOCTH OHMOCcPephl Kak
rJ100aJIbHOM 3KOcUCTEMBI. J[MHaMHuueckoe paBHOBecue B Ouocdepe. KpyroBoporsl
BEIIECTB U OMOreOXMMHUYECKHE IUKJIBI (Yriiepoja, a30Ta). PUTMUYHOCTD SIBIEHMIM
B Onocdepe.

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

CrpykTypa u QyHKIHS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTr0 MOTEHIIUAIa U
ounocdepHbIX PyHKIUH.

JdemoHcTpauumn

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

Tabmuter 1 cxembl: «['eocdepsr 3emmn», «KpyroBopor azora B mpupoje»,
«KpyroBopot yriepoga B mpupone», «KpyroBopor kuciopoaa B HOPHUPOILH,
«Kpyrosopot Boasl B mpupozae», «OcHOBHble OMOMBI cyminy, «Knumatuueckue
nosica 3emin», «Tynapay», «Taira», «Cmemannbiid jiecy, «IIIUpOKOIMCTBEHHBIN
nec», «Crenby», «CaBanHay, «[lycTeiHa», « Tponmyueckuid ecy.

OGopynoBaHue: repbapuu pacTEHUN pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YestoBek u OKpy:xa0IIaf cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX NpHYUHBL. Bo3aelcTBue deloBeKa Ha
ouochepy. 3arpssHeHue BoO3AYyMIHOM cpenbl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BoAHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Pazpymienne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. M3MeHeHune kiumara.

AHTpPONIOT€HHOE BO3JICMCTBUE HA PACTUTEIbHBIA U KUBOTHBIA MuUp. OXxpaHa
pPaCTUTENBHOTO U KUBOTHOTO Mupa. OCHOBHBIE MPUHIMIBI OXPaHbl HPHUPOBI.
Kpacueie kHuru. OcobGo oxpansembie mpupojanbie Tepputopun (OOIIT).
boranuyeckue cajpl ¥ 300JI0FMYECKUE TTApKU.

OCHOBHbIE TPUHIUIIBI YCTOMYMBOIO PA3BUTHUSl UEIOBEUECTBA U MPUPOIBI.
PaumonanbHOe  MPUPONONONIB30BAaHUE M COXpAHEHHE  OHMOJIOrMYECKOro
pazHooOpasust 3emun. OOIIKME 3aKOHOMEPHOCTH TJI00ATBHBIX 3KOJIOTMYECKUX
Kpu3ucoB. OCOOEHHOCTU COBPEMEHHOT O KPU3HCA U €T'0 BEPOSITHBIE MOCIIEACTBUSI.

Pa3zButne METO/IOB MOHUTOPUHIA PpAa3BUTHS OMNACHBIX TEXHOTECHHBIX
npoueccoB. CucmemHvle ucciedosanusi nepexooa K pecypcocbepezaroweti u
KOHKYPeHmocnocobHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcoi.
Hayuonanvnvie ungopmayuonnvie cucmemsl, obecneuusarowue O00CMyn K
ungopmayuu NO  COCMOAHUIO OMOENbHbIX 6U008 U 9IKocucmem. (OcCHOBbI



9Kopeabunumayuu Kocucmem U cnocooos 060pvoObLl ¢ OUONOBPEHCOCHUSMU.
Pexoncmpykyusa mopckux u HazemHwix IKOCUCTEM.

JdemoHcTpanuu

Tabmuupl u  cxeMmbl:  «3arpsi3HEHHE  aTMoc(epbl»,  «3arpsi3HEHHE
ruapocdepb», «3arpsizHeHue nouBbl», «llapHukoBblil  AdPdexT», «Ocobdo
OXpaHsieMble PUPOJHBIE TEPPUTOPUIY, «MOJIETN YIIPABIIEMOIO MUPAY.
Ob6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTCHUM M KUBOTHBIX KpacHoi
kHuru Poccuiickoit @enepanuu, KpacHON KHUTH pErnoHa.



IVIAHUPYEMBIE PE3YJIbBTATbBI OCBOEHMUS ITPOTI'PAMMBI 11O
BUOJIOI'MA HA YPOBHE CPE/THEI'O OBIIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

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

B cTpykType MMYHOCTHBIX PE3yIbTaTOB OCBOSHUS MPOrPaMMBbI O OMOJIOTHHI
BBIJICJICHBI CJIEAYIONIUE COCTABIIAIONIME: OCO3HAHUE O0YUYaIOIIUMUCS POCCHICKOM
rPaXIaHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOOINPENENCHUIO, Haluyue Mmomusayuy K OOydeHHI0  OHOJIOruy,
yenenanpaegiennoe paszeumue BHYTPEHHUX YOEXKIEHUN JMYHOCTH HA OCHOBE
KIIFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPAAUIMN pa3BUTUS OHOIIOTHYECKOTO
3HAHUSI, 20MOBHOCMb U CNOCOOHOCMb O0YUYAIOIIHNXCA PYKOBOJICTBOBATHCS B CBOEH
JESATETbHOCTU I1[€HHOCTHO-CMBICTIOBBIMU ~ YCTAHOBKAMH, NPUCYIIUMU CHUCTEME
OMOJOrnYeckoro  0oOpa3OBaHMS, Haluyue  NPABOCOSHAHUS — DKOJIOTMYECKOU
KYJIbTYPBI, CHOCOOHOCMU CMABUMb TIETTU U CTPOUTH KUZHEHHBIC TUIAHBI.

JIM4HOCTHBIE Pe3yIbTaThl OCBOSHUS MPOTPAMMBI 0 OMOJIOTUU JTOCTHTAOTCS
B EIUHCTBE Y4YEOHOM M BOCIHUTATEIBHON JEATEIHBHOCTH B COOTBETCTBUU C
TPaIUIIMOHHBIMU POCCUMCKUMH COIUOKYJITYPHBIMHU, HICTOPUUECKUMU U TYXOBHO-
HPABCTBEHHBIMU LIEHHOCTSIMHU, MPUHATHIMU B OOIIECTBE MpaBWIAMU U HOpPMaMH
MOBEJCHHUSI W CIIOCOOCTBYIOT TIPOIECCaM CaMOITO3HAHMSI, CAMOBOCIIMTAHHS U
CaMOpa3BUTHUS, Pa3BUTHUS BHYTPEHHEH TMO3UIUMU JIMYHOCTU, MATPUOTH3MA U
YBXKECHHUS K 3aKOHY M IIPABOIOPSAAKY, YEIOBEKY TpyAa U CTApPLIEMY IOKOJICHHUIO,
B3aMMHOTO YBa)XEHUsS, OEpPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEAHIO H
TpaJULUsIM MHOTOHAIIMOHAJIBbHOrO Hapoaa Poccuiickon Penepanuu, Npupoie U
OKpYXKarolIeH cpee.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHMS Yy4yeOHoro mpenmera «buomorus»
JIOJIKHBI OTPaKaTh TOTOBHOCTh M CIIOCOOHOCTH 00YUYaOIIUXCSl PYKOBOJICTBOBATHCS
chOopMUPOBAHHOW BHYTPEHHEH MO3ULUEN JHUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHMX  YOEXJICHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM I[EHHOCTSIM POCCHIMCKOro OOIIECTBa, PACHIMPEHHE >KU3HEHHOTO
OMbITa U OMbITA JAEATEILHOCTA B MPOLIECCE peain3allii OCHOBHBIX HaIpPaBICHUN
BOCIIUTATENIbHOU JIEATEIbHOCTH, B TOM YHCIIE€ B YACTH:

1) rpa:ka1aHCcKOro BOCIIUTAHUSI:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKOMN MO3ULIMU 00YUaIOIIErocsl KaK aKTUBHOT'O U
OTBETCTBEHHOTO WI€HA POCCUMCKOTO OOIIECTRA;

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



TOTOBHOCTh K COBMECTHOM TBOPUYECKOW JAEATEILHOCTH IMPU CO3/aHHUU
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 JEHCTBUSIX HEOOXOAMMOCTb KOHCTPYKTHBHOTO
B3aMMOJICHCTBHUS JIOJICH C pa3HBIMH YOSKICHUSAMH, KYJIbTYPHBIMU IIEHHOCTSIMHU H
COIIMAIbHBIM TTOJIOKEHUEM,

TOTOBHOCTh K COTPYAHUYECTBY B TIPOIIECCE COBMECTHOI'O BBIMOIHEHUS
y4eOHBIX, TO3HABATEIbHBIX M HCCIENOBATEIbCKUX 3a7a4, YBAXKHUTEIHLHOTO
OTHOIIEHUS K MHEHHIO OIMOHEHTOB MpU OOCYXICHUH CIIOPHBIX BOMPOCOB
OMOJOTMYECKOT0 COICPKAHUS;

TOTOBHOCTh K TYMaHUTApHOM U BOJOHTEPCKOMN NEATENbHOCTH;

2) NaTPUOTHYECKOI0 BOCIIUTAHMSA

c(hopMHUPOBAHHOCTH POCCUNCKOU rpakIaHCKOMN WJICHTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHUSI K CBOEMY HapoJy, YyBCTBA OTBETCTBEHHOCTU IEpel
Ponunou, ropmoctu 3a CBOM Kpau, CBOKO PoauHy, CBOM S3BIK U KYJIBTYPY,
IPOIIJIOE ¥ HACTOSIIEE MHOTOHAIIMOHAIBLHOI0 Hapoaa Poccuu;

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

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCUHCKUX Y4YEHBIX B CTAaHOBJICHUE W
pa3BuTHE OWOJOTMW, TOHHUMAaHUs 3HAYCHHs] OWOJOTMHM B TO3HAHUM 3aKOHOB
IPUPO/JIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTr0 0OOIIeCTBa;

ujerHas yOexXJIEHHOCTh, TOTOBHOCTh K CIIYXEHUIO U 3amure OTedecTsa,
OTBETCTBEHHOCTH 32 €r0 CyIh0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHUA:

OCO3HAHUE TYXOBHBIX IEHHOCTEW POCCUMUCKOTO HAPO/Ia;

c(hOopMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, ITUUECKOTO MTOBEICHMUS;

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

OCO3HAHUE JIMYHOTO BKJIAJa B MOCTPOCHUE YCTOMUHUBOTO OYIyIIETO;

OTBETCTBEHHOE OTHOILLIEHUE K CBOUM POJIMTEIISIM, CO3JJaHUI0 CEMbH HA OCHOBE
OCO3HAHHOI'O TMPUHATHS LIEHHOCTEH CEMEHHOM JKU3HU B COOTBETCTBUU C
TpaaulusiMu Hapo1oB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOIO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPY/Ia, OOIIECTBEHHBIX OTHOIIICHHUI;

MOHUMAaHHE SMOLIMOHAIIBHOTO BO3/ICUCTBUS KUBOI MPUPOJBI U €€ [IEHHOCTH;



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

5) ¢usuyeckoro BocnuTaHus, (POPMHUPOBAHUS KYJLTYPbl 310POBbSI H
3MOIMOHAJIBLHOIO 0JIaromoJIy4ns:

NOHUMAaHWE U pealu3alus 3J0pOBOro M Oe30MacHoro ooOpasza KHU3HU
(3mopoBO€  THUTaHWE, COOJIOJIEHWE TUTUEHUYECKUX TPaBWI W HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHA W OTHbIXa, peErysipHas Qunyeckas
AKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOIO OTHOIICHUS K
COOCTBEHHOMY (DPM3HUECKOMY U TICUXUYECKOMY 3/10POBbIO;

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

OCO3HAHUE TMOCEICTBUI U HENPUATHS BPEIHBIX MPUBBIUEK (yHOTpeOseHuUs
AJIKOT 0JIsI, HAPKOTUKOB, KypEHUs);

6) TPy10BOr0 BOCIUTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHUE IIEHHOCTH MAacTEePCTBa, TPYIAOTIO0HE;

TOTOBHOCTh K AKTUBHOW MESTEIHHOCTH TEXHOJOTMYECKOW U COLMAIBHOM
HAIPABJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATDH, TUIAHUPOBATH U CAMOCTOATENLHO
BBITIOJIHATH TaKyl0 JAESATEIbHOCTD;

UHTEpEC K paznuHbiM cepam nmpodeccuoHanbHON AEATEILHOCTU, YMEHUE
COBEpIIAaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  Peau30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TUIAHBL;

TOTOBHOCTh W CIOCOOHOCTH K O0Opa3oBaHUI0O U CaMOOOpa30BaHHUIO Ha
MPOTS)KEHUU BCEU KU3HU,

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

AKOJIOTHYECKH 11€J1€CO00pa3HOEe OTHOIICHHE K MPHUPOAE KaK HMCTOYHUKY
KU3HU Ha 3emIie, OCHOBE €€ CYyIIE€CTBOBAHHUSI;

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

OCO3HAaHHE TJI00aTBHOTO XapaKTepa IKOJOTHMYECKUX MpoOjIeM U MyTed uX
pernieHus;

CIIOCOOHOCTh HMCIOJIb30BaTh MpUOOpETaeMble MpPH H3YYEHUH OHOJIOTHU
3HAHMSI W YMEHUS TMpPU PEIIeHUH Tpo0JieM, CBA3aHHBIX C paldOHAIbHBIM
OPUPOJONOJIB30BAHUEM  (COONIOJICHHE  TpaBUJl  TOBEACHUA B NIPUPOJE,
HAIIPaBJICHHBIX HA COXPAHEHUE PABHOBECUSI B DJKOCHUCTEMAaX, OXpaHy BUJIOB,
IKOCHUCTEM, OHochephl);

AKTUBHO€ HENPUATHE JICMCTBUK, IPUHOCAIIMX BpEH  OKPYKAKOIIEH
NPUPOJHON Cpelie, YMEHHE MPOTHO3UPOBATH HEOJATONMPHUSATHBIE IKOJIOTHIECKUE
MOCJICICTBUS MPEANPUHUMAEMBIX IEUCTBUN U MIpEAOTBpaIlaTh UX;



HaJIUYME PAa3BUTOT'0 IKOJOTHUECKOTIO MBIIUICHUS, SKOJIOTHYECKOU KYIbTYPHI,
OTIbITa JesTebHOCTH AKOJIOTUYECKOMN HAIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B II03HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLUAIIBHOMN
MPaKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUYECKOUN JEATEIbHOCTU HKOJIOTHUECKOMN
HAIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HayKHM M OOIIECTBEHHOW MPAKTUKU, OCHOBAHHOI'O Ha JUAJIOre
KYJbTYp, CIOCOOCTBYIOIIET0 OCO3HAHHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHUPE;

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

NOHUMaHHe crenudukd OHOJOTMM KaK HayKH, OCO3HaHUs €€ pojiu B
(GbopMHUPOBAaHUU PALMOHAIBHOIO HAYYHOT'O MBIIUIEHUS, CO3JaHUU 1IETOCTHOrO
Npe/ICTaBlIeHUss 00 OKpY)KAloIIeM MHpEe KaKk O €IMHCTBE MPUPOIbI, YeIOBEKa U
oOlllecTBa, B MO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEW U PEIICHUU MNpodsieM
COXpaHEHUS TPUPOTHOT'O PABHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTHU OHMOJIOTHMU /JII COBPEMEHHOW IMBUJIM3ALINM:
oOecrieyeHus: HOBOI'O YPOBHS pPAa3BUTHUA MEAUIIMHBI, CO3JaHHE TMEPCTIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh pPECypcHbIE NPOOJEMBbI  Pa3BUTHS
YeJIOBEYECTBA, MOMCKA MYTEeW BhIXOJa U3 TII00ATBHBIX IKOJIOTUUECKUX MPOOIeM U
o0OecrieyeHusi  Mmepexojla K  YCTOMYUBOMY  Pa3BUTHIO,  PallMOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOJHBIX PECYpCcOB M (POPMUPOBAHUIO HOBBIX CTAHIIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJY4YEHUU OMOJOTMYECKUX 3HAHUM B IEJIX
NOBBIILIEHUS OO0IIeH KyJIbTYpbl, €CTECTBEHHO-HAy4HOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKITMOHAILHONW TPaMOTHOCTU OOydJarommxcs, GopMupyeMoi
IpU U3yYEHUU OMOJIOTHH;

MOHUMAHHE CYITHOCTH METOJIOB MO3HAHMS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH UCIOJIb30BaTh TMOJy4aeMble 3HAHMS JUIsl aHajiu3a W
OOBSCHEHUS SIBIICHUI OKPYXAIOIIEr0o MUpa U MPOUCXOJAIINX B HEM HU3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKJIOUCHHUSI HAa OCHOBE HAay4yHBIX (DAKTOB U
UMEIOIIUXCS JaHHBIX C IeJIbI0 TIOTYYEeHUS IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENIHO MCMOIb30BaTh OMOJIOTUYECKUE 3HAHUS IS
penieHus npooyieM B peaibHbIX JKU3HEHHBIX CUTYalIUsIX;

OCO3HAHHME LIEHHOCTH HAYYHOM JEATE€IbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MPOEKTHYIO U UCCIEA0BATENIbCKYIO ACSITEIbHOCTh MHIUBUYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K  HEMPEPHIBHOMY  OOpa30BaHUIO |
caM000pa3oBaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHWUUA MO OWOJIOTHH B
COOTBETCTBHH C KM3HCHHBIMHU MOTPEOHOCTSIMH.



METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeranpenMeTHbie pe3yibTaThl OCBOCHUSI yueOHOro mpeaMera «buoiorusy
BKJIIOYAIOT: 3Ha4YuMble JJi1  (OPMUPOBAHUS MHMPOBO33PEHUSI O00YUYAIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIEHAYYHbIE TOHSTHUS, OTPAXKAIOIIUE
IIEJIOCTHOCTh HAYYHOM KApTUHBI MHUpA U CHENU(UKYy METOJO0B ITO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIEeCTBO, PHEPTHUs, SIBICHHUE, MPOIIECC,
CHUCTeMa, Hay4HbIA (paKT, MPUHIMI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UcclieloBaHue,  HaONIOJIeHHe,  HM3MEpPEHUEe, OKCIEPUMEHT U JIpyrue);
yHUBEpCAJIbHbIC Yy4eOHbIe JeWCcTBUsS (TI03HABaTEIbHbIE, KOMMYHUKATHUBHBIC,

PETYJISTUBHBIE), obecrnieunBaromme dbopmupoBanue (GyHKIIOHATBHON
IPAaMOTHOCTH M COLMAIBbHON KOMIIETEHLIMH OOYyYaroIluXcs; CIOCOOHOCTD
o0yuarouuxcs UCII0JIb30BaTh OCBOEHHbIE MEXIUCLUUITMHAPHBIE,

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

B pesynpraTe wu3ydyeHHs OHMOJOIMM HA YPOBHE CpEIHEro OOIIEero
obpasoBaHust y oOyuwatomierocss OyayT cOpMHpPOBaHbBl IO3HABATEJIbHbIE
YHUBEpCAJIbHbIE YU€OHbIE 1EMCTBUS, KOMMYHUKATUBHbIE YHUBEPCAIbHbIE YUECOHbBIE
NEICTBUSA, PEryISTUBHbIE YyHHBEpCAIbHbIE Y4eOHbIE JEMCTBUS, COBMECTHAs
NEeSATENBHOCTb.

MeranpeaMeTHble pe3yNbTaTbl OCBOEHMSI IMPOrPaMMbI CPEIHEro OOIIEro
00pa30BaHus JIOJKHBI OTPaXXaTh:

OsBanagenne YHHMBEPCAJIbHBIMH y4eOHBIMHU MO3HABATEJIbHBIMH
AEeHCTBUAMM:

1) 6a30BbIe JIOTHYECKHE TeHCTBHUSA:

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

UCIIOJIb30BaTh IIPU OCBOCHHWM 3HAHUKA NPUEMBI JIOTMYECKOTO MBIIUICHHUS
(aHayM3a, CHHTE3a, CpaBHEHHUSI, KiIacCU(pUKAIIUN, 0000IICHHS ), PACKPBIBATh CMBICIT
OMOJOTMYECKUX MOHATUM (BBIIEIATHh UX XapaKTEpHbIE MPU3HAKH, YCTAHABIIUBATH
CBSI3U C APYTUMU NOHATUAMH);

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

UCIOJIb30BaTh OMOJIOTMYECKUE MOHATHUS sl OOBSICHEHUS (DAKTOB U SBJICHHM
YKUBOU IIPUPOJBI,

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

NPUMEHSTh CXEMHO-MO/IeNIbHbIE cpeacTtBa  JJA  TpelCTaBlEHUs
CYLIECTBEHHBIX CBSI3€M M OTHOLICHMH B HM3y4aeMbIX OMOJIOrMYECKHX OOBEKTax, a



TaKK€  MPOTHUBOPEYMH  Pa3HOro  pOJa,  BBIABICHHBIX B Pa3JIMYHBIX
UH(GOPMAITMOHHBIX UICTOYHUKAX;

pa3pabarbiBaTh IUIaH pelICHUs MPOOJIEMbl ¢ YYETOM aHaIM3a UMEIOIIUXCS
MaTepHAIbHBIX U HEMAaTEepUaAIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHBBI B JIEATEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUMN IEATEIBHOCTH;

KOOPAMHUPOBATh U  BBINOJHATH pabOTy B  YCIOBUSAX  PpEAIbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aMMO/IECHCTBHUSI;

pa3BUBATh KPEATUBHOE MBIIIJICHUE IPU PEIICHUH KU3HEHHBIX MTPOOIIEM.

2) 6a30BbIe HCCJIE0BATEIbCKUE IEHCTBHS:

BJIaJIETh HAaBbIKAMU y4e€OHO-UCCIIEI0BATENLCKON U MIPOEKTHOM JeSITeTbHOCTH,
HaBbIKAMHU  pa3pelieHus MnpodjieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY ITOMCKY METOJIOB PELICHUS IPAKTUYECKUX 33724, IPUMEHEHUIO
Pa3JIMYHBIX METO/IOB MO3HAHUS;

UCIIOJIb30BaTh pPAa3IWYHbIE BUABI JEATEIBHOCTH [0 IOJYYEHUIO HOBOIO
3HaHMSI, €r0 HWHTEPHpPETALMH, MNPEeoOpa3OBaHUI0O M NPUMEHEHUI0 B Yy4eOHBIX
CUTYalMsIX, B TOM YHCJIE TIPU CO3/IaHUU YUYE€OHBIX U COLMATBHBIX TPOEKTOB;

¢bopMUpOBaATH HAYYHBIN THUI MBIIUICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMU NTOHATUSIMU U METO/IAMU;

CTaBUTh M (HOpMYIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa30oBaTEIbHOU
NEATENbHOCTH U JKU3HEHHBIX CUTyalUsX;

BBISIBJISITh [IPUYMHHO-CJIEACTBEHHBIE CBSI3M W aKTyaJlM3UpOBATh 3ajady,
BBIIBUTaTh TUIOTE3y €€ pelIeHUs, HaXOAWTh apryMEHThl IS J10Ka3aTelibCTBa
CBOMX YTBEP)KIICHMI, 3a/1aBaTh NapaMETPhl U KPUTEPUU PEILICHHUS;

AQHAJM3MPOBATH I[IOJYYECHHBbIE B XOAE PEUICHUsA 3aJadyd pPe3yJbTaThl,
KPUTHUYECKU OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

JIaBaTh OIIEHKY HOBBIM CUTYyaIUsIM, OLICHUBATh PUOOPETEHHBIN OIBIT;

OCYUIIECTBIIAThH 1E€JCHANPABICHHBIA TMOUCK TEPEHOCa CPEACTB U CIIOCOOOB
JeUCTBUS B MPO(PECCUOHANBHYIO CPELY;

YMETh NEPEHOCUTh 3HAHUS B IO3HABATENIbHYIO M MPAKTHUYECKYHO O0OJacTu
KUZHEAEATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

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

3) pabora ¢c nunopmaunueii:

OPUEHTUPOBATHCS B PA3TUYHBIX UCTOUHHMKAX MH(MOpPMAIH (TEKCTE Y4eOHOTrOo
nocoOus, Hay4YHO-TIONYJIAPHOM JUTEpaType, OHOJIOTMUECKHX CJOBapsAX U
CIpaBOYHUKAX, KOMIIBIOTEPHBIX Oa3ax JaHHbIX, B VIHTepHeTe), aHaIU3UpPOBATh



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

dbopMynHpoOBaTh 3aMpOChl U MPUMEHSTH PA3IMYHBIE METOJbI MPU TOUCKE U
otOope Ouonornueckoi MHMOpMaLMKM, HEOOXOIUMOM JJIsi BHIMTOJIHEHUS Y4EOHBIX
3ajady;

NpUOOPETaTh OMBIT HCIOIB30BAHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCITOJIb30BAHUS PA3INYHBIX
TTOMCKOBBIX CUCTEM;

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

UCTIONB30BaTh HAy4YHBIA s3BIK B KadecTBE CpeAcTBa mpu paboTe ¢
Ouosjornyeckod HHPOpMalMe: MNPUMEHATh XHUMHUYecKue, (Qusnyeckue W
MaTEeMaTUYECKHUE 3HAKM U CUMBOJIBI, (HOpMYJbl, aOOpeBHATYpYy, HOMEHKIATYpY,
UCTOIB30BaTh M MpeoOpa3oBhIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPENCTBa
HaTJISTHOCTH,

BJIaJ€Th  HABbIKAMM  pACIO3HABaHUS M 3allUThl  MH)OpMmanuwy,
uHGOPMAIIMOHHON 0€30MacHOCTH TUYHOCTH.

OgyajeHne yHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU J1€HCTBUSIMM:

1) ob1eHme:

OCYHIECTBIISTH KOMMYHUKAIIMK BO BCeX cepax KU3HU, aKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WJIM JUCKYCCHUU TO CYIIECTBY OOCYX/IaeMOW TeMmbl (YMEHHE 3a]1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXKJACHHUS OTHOCHUTEIHHO BBITIOJHEHUS TMpeaiaraeMoi
3a/1au, YUUTHIBATh MHTEPECHI W COTJIACOBAHHOCTH IMO3UIIMNA APYTMX YYaCTHHUKOB
Janora Win JUCKYCCUN);

pacmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIIEHWS, MOHUMATh 3HAYEHUE
COIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HHKHOBCHUS KOH(IMKTHBIX CHTYAIUH,
YMETh CMATYATh KOH(IJIUKTBI U BECTH ITEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CIIOCOOaMM OOIIEHUS U B3aUMOJEHCTBHUSA, MOHUMATH
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEIHLHOE OTHOIIEHNE K COOECETHUKY
U B KOPPEKTHOU (popme GOopMyITHUpOBATH CBOU BO3PAKEHNUS;

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

2) coBMeCTHAs eI TeJIbHOCTh:

MOHUMATh M HCIIONH30BaTh MPEUMYIECTBAa KOMAaHIHON W WHIWBHIYaTbHOU
paboThI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000OCHOBBIBATh HEOOXOAUMOCTD
NPUMEHEHUS TPYNIOBBIX ()OPM B3aUMOCHCTBUS MIPHU PEIICHUN y4eOHOM 3a1a4u;

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



NpPUHUMATh  II€JIM  COBMECTHOM  JCSATEIbHOCTH, OpPraHU3OBBIBATH U
KOOPJMHUPOBATh JNEUCTBUS MO €€ JOCTHKEHHUIO: COCTaBJISATh IUIaH JCUCTBUM,
pacmpeneisTh poiu ¢ Y4ETOM MHEHUM Y4YaCTHHUKOB, OOCYXKIAaTh PE3YJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAauyeCTBO CBOEr0 BKJIAJAa M KaXJIOr0 yYaCTHHKAa KOMaH/bl B
001l pe3yabTar Mo pa3padoTaHHBIM KPUTEPUSIM;

npeasiaraTb HOBBIE IIPOEKTHI, OLEHUBAaTh HUJEU C T[O3UIUUA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

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

OByajeHNe YHUBEPCAIbHBIMHU PEryJISTHBHBIMH J1eCTBUSMMU:

1) camoopraHu3anmsi:

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

BBIOMpAaTh HAa OCHOBE OWOJOTWYECKMX 3HAHUU II€TIEBBIE W CMBICIOBBIC
YCTAHOBKHU B CBOMX JICMCTBUSIX M MOCTYIKAaX MO OTHOIIEHUIO K YKHUBOW MPHUPOJE,
CBOEMY 3/I0POBBIO U 3I0POBbIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYIIECTBIIATh MO3HABATEIIBHYIO NIESITEIbHOCTD, BBISBIATH
npoOJeMbl, CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIEC 3aJjauyu B 00pa3oBaTEIbHON
NEeSATeIbHOCTU U )KU3HEHHBIX CUTYaIlUsX;

CaMOCTOSITETILHO  COCTABJISITH IUIAH  PEIICHHs TpoOieMbl C  y4€TOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M IIPEATIOUTCHUM;

JIaBaTh OLICHKY HOBBIM CUTYallUsM;

pacuupsTh paMKy y4eOHOI0 MpeMeTa Ha OCHOBE JIMUHBIX TIPEATOUYTECHHM;

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

OIICHUBAThH IPHUOOPETEHHBIN OTIBIT;

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

2) CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYaIlMsIM, BHOCUTh KOPPEKTHBBI B JIE€ATEIbHOCTD,
OILICHMBATh COOTBETCTBHE PE3Y/IHTATOB IIEIISM;

BJIAJCTh HABBIKAMHM  TIO3HABAaTEIBHOW  pEQUIEKCUHU KaK  OCO3HAHUSA
COBEpIIAEMbIX JICUCTBUM UM MBICIUTENBHBIX MPOLECCOB, HX pPE3YJIbTaTOB U
OCHOBAaHMM, MCIOJB30BaTh MPUEMBI PeQUIEKCUU Il OLEHKU CUTYallMH, BbIOOpa
BEPHOI'O PELICHUS;

YMETh OILICHUBAaTh PUCKH W CBOEBPEMEHHO NPUHUMATh PEHIEHUS MO0 HUX
CHIKEHHUIO;



IPUHUMATh MOTHBbI M apryMEHTbl JPYrMX MpPH AHAIU3E PE3YIbTATOB
NEeATEIBbHOCTH;

3) npuHsTHE CeOsl M IPYTUX:

OpPUHUMATh Ce0sl, IOHUMAasi CBOM HEJJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBBI M apryMEHTbl JPYTUX IIPU aHaJIu3€ pe3yJbTaToB
NEeATEIbHOCTH;

IpU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MHUP € IO3ULMU APYTOro YEIOBeKa.

HPEAMETHBIE PE3YJIBTATBI

[IpenMerHble pe3yabTaThl OCBOCHHUSI COJIEpXKaHUSI Yy4yeOHOro mpeamera
«buonorus» Ha yrIyONEHHOM YpPOBHE OpPHUEHTHPOBAHBI Ha oOO€CTeUeHHUE
npopunbHOro  oOydeHus  oOydarormuxcs  Ouojorur. OHH  BKJIIOYAIOT:
cnenuuyeckue sl OMOJIOTUH HAYYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ICUCTBUI IO
OCBOCHUIO, UHTEPIIPETAINU U MPEeoOpPa30BaHUIO 3HAHUM, BUIBI JEATEIBHOCTH IO
MOJIYYEHUIO HOBBIX 3HAHUW U MX NMPUMEHEHUIO B PAa3JIMYHBIX YUEOHBIX, a TAKKE B
pealbHBIX >KM3HEHHBIX cuTyauusx. I[IpeameTHbie pe3yiabTaThl MPEACTABICHBI 1O
rojiamMm U3y4eHusl.

[IpenmeTHBIC pe3yNbTaThl OCBOCHUS y4eOHOTO Tpeamera «buomorus» B 10
Kaacce OMKHbBI OTPaXaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ M POJM OWOJIOTHUM B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHWU €CTECTBEHHO-HAYYHOW KApTUHBI MHUpa, B
NMO3HAHUM  3aKOHOB MPHUPOJALI W  PEUICHHH TpoOJieM  palMOHAIbHOTO
MIPUPOJIONIOJIH30BAHMS, O BKJIQJIE POCCUMCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OMOoI0ruy;

BIIQJICHUE CHCTEMOM OHWOJIOTMYECKUX 3HAaHHWM, KOTOpas  BKJIIOYAET:
OCHOBOMOJIaraomue OUOJIOTHYECKUEe TEPMUHBI W TMOHATUS (KU3HB, KIIETKa,
OpraHu3M, MeTaboJu3M, TOMEOCTa3, CaMOpPETyJISIus, CaMOBOCIIPOU3BEICHUE,
HACJIEJACTBEHHOCTh, M3MEHYHUBOCThb, POCT W PAa3BHUTHE), OMOJOTHYCCKHE TECOPHHU
(knerounas Teopus T. llIBanna, M. Illnelinena, P. BupxoBa, XxpoMocoMHasi TeOpus
HacieAacTBeHHocT T. Moprana), ydyenus (H. M. BaBumoBa — o 1eHtpax
MHOTrooOpa3usi HW  TNPOUCXOXKICHHS  KYJIbTYPHBIX  pPacTeHHH),  3aKOHBI
(emMHOOOpa3usl MOTOMKOB IIEPBOI'O ITOKOJICHHS, PACIICIUICHHS, YUCTOTHI TaMeT,
HE3aBUCUMOr0o HacienoBanusa [. MeHzens, TOMOJOrMYECKUX PSIJOB B
HacJIeACTBCHHOM U3MCHYUBOCTHU H. . Baswuiosa), [PUHLIUIIBI
(KOMIIJIEMEHTApHOCTH);

BJIQJICHUE OCHOBHBIMM METOJAAMU HAYyYHOIO MO3HAHUS, HCIOIb3YEMbIX B
OMOJIOTMYECKUX HUCCIEJOBAHUSIX JKUBBIX OOBEKTOB (OMUCAaHUE, HW3MEPEHUE,
HaAOJII0/ICHUE, SKCIIEPUMEHT);



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

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

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

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

yYMEHHE pelIaTh OMOIOTUYECKUE 3a]Ja41, BBISIBIISATh IPUINHHO-CIIEICTBEHHBIC
CBSI3M MEXTY UCCIIETyeMbIMU OMOIOTUYECKUMU TIPOIECCAMH U SBIICHUSMH, I€IaTh
BBIBOJIBI ¥ TIPOrHO3bI HA OCHOBAHUM TOJYyYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBIMIONHATH JTA0OPATOPHBIE U TPAKTUYECKHUE PabOTHI, COONIOAATH
npaBuiia Mpu padoTe ¢ yueOHBIM U TaOOPaTOPHBIM 000PYyI0BAHUEM;

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

YMEHHE yYacTBOBATh B Yy4€OHO-UCCIIEIOBATEILCKONM paboTe Mo Ouoioruwy,
AKOJIOTUU W MEIULIMHE, MPOBOJMMON Ha 0a3e IIKOJbHBIX HAYYHBIX OOUIECTB, U
nyOJIMYHO  MPENCTaBISATh  TOJYyYEHHbIE  pe3yibTaThl HAa  YYCHHUUECKHUX
KOH(EPEHITUSX;

YMEHHE OILICHWBAaTh JTUYECKHE AaCMEKTHl COBPEMEHHBIX HCCIECIOBAHUA B
o0jacth  OWUOJNOTMM M MEIULUHBI  (KJIOHUPOBaHUE,  HMCKYCCTBEHHOE
OILJIOIOTBOPEHUE, HAMPABIEHHOE M3MEHEHHE T'€HOMa W CO3JaHHE TPAHCTEHHBIX
OpraHU3MOB);



YMEHHE OCYIIECTBIISITh OCO3HAHHBIM BBIOOp Oymymied npodeccuoHaIbHOM
JESITEeNbHOCTA B 00JIaCTH OWOJIOTHH, MEIUIIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJIbCKOTO XO34MCTBa, MUIEBON MPOMBINIJIEHHOCTH, YIIAyOJsTh MO3HABATEIbHBIH
UHTEpPEC, HAIIPABJIEHHBIA HA OCO3HAHHBIM BBIOOP COOTBETCTBYIOLIEH MPOPECCUu U
OpoAOJKEHUE OMOJIOrMYecKOro o0pa3oBaHUs B OpraHU3alMsSIX CPEIHEro
npodeccuoHaIBLHOTO U BRICIIIETO 00pa30oBaHUsl.

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

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

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

YMEHHE  BJAIETh ~ OCHOBHBIMM  METOJAaMH  HAYYHOrO0  IO3HAaHUS,
UCTIOJIb3yeMbIMU B OUOJIOTUYECKUX MCCIIEIOBAHUSAX KUBBIX 00OBEKTOB M IKOCUCTEM
(onucaHue, U3MepeHue, HaONIOAEHUE, PKCIEPUMEHT), CIIOCOOAMM BBISIBICHUS U
OIICHKH aHTPOIOT'€HHBIX U3MEHEHUH B MPUPO/IE;

YMEHUE BBIJCIATh CYIIECTBEHHbIE NPHU3HAKH: BUIOB, OHOT€OIEHO30B,
KOCHCTEM M Ouocdepbl, CTAaOMIM3UPYIOIIET0, IBIKYLIIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOI'0 otOopa, AJUTONATPUYECKOTO u CUMITATPUYECKOTO
BUI000PA30BaHUs, BIUSHUS JBIXKYIIUX CHJI SBOJIIOIUMU HA T€HO(OH] MOMYIISIIUH,
PUCIIOCOOJICHHOCTH OPTraHU3MOB K cpezie OOMTaHUs, YepelOBaHUs HaIpaBICHUM
3BOJIFOLIMH, KPYTOBOPOTA BELIECTB U IOTOKA SHEPTUH B SKOCHCTEMAX;

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

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



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

yMEHHE WCIOIB30BaTh COOTBETCTBYIOIIUE AapTryMEHThI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CHMBOJIUKY JUISI JJOKa3aTENbCTBA POJACTBA OPTaHM3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIT, B3aUMOCBSI3U OPTaHU3MOB U Cpebl OOUTaHUS, CIMHCTBA
YEeIIOBEUECKUX pac, HEOOXOJUMOCTH COXpPAaHEHHS MHOrooOpa3usi BHJIOB U
AKOCUCTEM KaK yCIIOBUS COCYIIECTBOBAHUS MPUPOJIBI M YETIOBEUECTBA;

YMEHHUE peIaTh OMOIOTHISCKHE 3a1a9H, BBISBIATh MPUYNHHO-CIICICTBCHHBIC
CBSI3M MEXTY UCCIIETyeMbIMU OMOIOTMYECKUMU TIPOIECCAMHU U SBIICHUSMH, JI€1aTh
BBIBOJIBI ¥ TIPOrHO3BI HA OCHOBAHUH TIOJYyYE€HHBIX PE3YJIbTaTOB;

YMEHHUE BBIMONHATh JTAOOPATOPHBIE W TPAKTUYECKHUE PadOTHI, COOIIO/ATH
npaBujia Mpu padboTe ¢ ydeOHBIM U JIA0OpaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJBUTaTh THUIOTE3bl, MPOBEPATh UX HKCIEPUMEHTAIbHBIMU
cpenctBamMu, GOpMYIUpPYs Ielb HCCIEIOBaHUS, AaHATU3UPOBATH TMOJYyYEHHBIE
PE3yNbTaTHI U JENIaTh BHIBOIHI,

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

yYMEHHUE OIEHUBATH THIIOTE3bl M TEOPHUU O TIPOUCXOXKICHUH JKU3HH, YEIIOBEKA
U 4YEJOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUSAX M CIOCO0AX MpeNOTBpAICHHUS
r1o0aabHBIX M3MEHEHUH B Onocdepe;

YMEHHE OCYIIECTBIISITh OCO3HAHHBIM BBIOOp Oyayiiedl npodeccruoHalbHOM
JeSITeNbHOCTH B 00JIaCTH OMOIOTUH, SKOJIOTHUH, PUPOOIIOIb30BAHMS, MEIUIIHEI,
OMOTEXHOJIOTUM, TICUXOJOTUU, BETEPUHAPHUU, CEIbCKOr0 XO3SWCTBa, IMUIIEBON
IPOMBIIICHHOCTH, YIAyOJNsTh TO3HABATEIbHBIM WHTEPEC, HANpPaBJICHHBIA Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTBYIOIIEW mpodeccun U MPOIOIDKEHHUE
OMONIOrMYecKoro 00pa3oBaHusl B OPraHU3AIMIX CPEAHETO MPOGECCHOHATHHOTO H
BBICIIIETO 00Pa30BaHUSI.



TEMATUYECKOE INTAHUPOBAHUE

10 KJIACC

KosanuecTBo yacoB

HaumeHoBaHMe pa3/ie/ioB U TeM DJIeKTpOHHBIe (LM (ppoBHIE)
Ne n/m Konrpoabusie | IlpakTnuyeckue
NpOrpaMMbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoTbI padoTbI
1 buonorus kak Hayka 0 https://lesson.edu.ru/06/10?class=10
2 JKuBble cucTEMBI U UX U3yYEHHE 0 https://lesson.edu.ru/06/10?class=10
3 Bbuosnorus knerku 0 0.5 https://lesson.edu.ru/06/10?class=10
4 XuMHuecKasi OpraHu3aIus KIETKH 10 0 https://lesson.edu.ru/06/10?class=10
5 Crpoenue U QYHKIUH KICTKH 8 0
06
6 MIeH BEILECTD 1 NPEBPATICHHe 9 0 1 https://lesson.edu.ru/06/10?class=10
SHEpPI'uHU B KJIETKE
H
7 aCHeHCTBeHIfaﬂ MHGOpMaI 1 9 0 0.5 https://lesson.edu.ru/06/10?class=10
peanusanus €€ B KJIETKE
JKu3HEHHBIN UK KIETKU 6 1 https://lesson.edu.ru/06/10?class=10
CtpoeHue u GyHKIIMHU OpraHU3MOB 17 15 https://lesson.edu.ru/06/10?class=10
10 Pa3mHOXkeHME U pa3BUTHE OPTAHU3MOB 8 0 1.5 https://lesson.edu.ru/06/10?class=10
T —
11 CHOTIRA — HAYK O HAGHCICTRCHHOCTH 2 0 0.5 https://lesson.edu.ru/06/10?class=10
Y U3MEHYMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACTIEACTBEHHOCTH 10 0 https://lesson.edu.ru/06/10?class=10
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6 0 https://lesson.edu.ru/06/10?class=10
14 I'eneruka uenoseka 3 0 0.5 https://lesson.edu.ru/06/10?class=10
15 Cenekiusi OpraHu3MOB 4 0 1 https://lesson.edu.ru/06/10?class=10
b
16 MIOTEXHONOTIA H CHHTCTHHCCKa 4 0 0 https://lesson.edu.ru/06/10?class=10
Omosorus
17 [IpomexyTouHas aTTecTanus 1 1 0 https://lesson.edu.ru/06/10?class=10
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11 KVIACC

KoanuectBo yacos
HanmeHnoBaHue pa3iesioB U TeM JJ1eKTpOHHBIe (HU(pPOBHIE)
Ne /i Kontpoabubie | IlpakTHueckue
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoTsI padoThI

3apoKJIeHUE U Pa3BUTHE

1 HBOJIIOLIMOHHBIX MPEACTABICHUHN B 4 0 0 https://lesson.edu.ru/06/11?class=11
Ouosioruu
MukposBotonus U €€ pe3ysbTaTbl 14 https://lesson.edu.ru/06/11?class=11
Makpo3BoTIOLIUS U €€ PE3YIbTAThI 6 https://lesson.edu.ru/06/11?class=11
IT

4 POTEXOICICHIE 1 PasBITHe dKISHH Ha 15 0 1.5 https://lesson.edu.ru/06/11?class=11
3emiie
1T —

) POTEXOIMACHIE HEHOBERa 10 0 1 https://lesson.edu.ru/06/11?class=11
AHTPOIIOreHEe3
DKOJIOTHSl — HayKa O

6 BIRHMOOTHOTICHIBIX OPratisMon i 3 0 0.5 https://lesson.edu.ru/06/11?class=11
HaJIOPTaHU3MEHHBIX CUCTEM C
OKpYXKarolle cpenou
Opranusmsl 1 cpeia 00UTaHus 15 https://lesson.edu.ru/06/11?class=11
DKOJIOTHUS BUJIOB U TOMYJISIIUN 0.5 https://lesson.edu.ru/06/11?class=11
C) 0 .0

9 KOIOTHA COODIIECTS. JKOMOTHHACCIHE 12 0 0.5 https://lesson.edu.ru/06/11?class=11
CUCTEMBI

10 brocdepa — rimobanpHast SKOCUCTEMA 6 0 https://lesson.edu.ru/06/11?class=11

11 UYenosek u OKpyxkaromas cpeaa 6 0 https://lesson.edu.ru/06/11?class=11

12 Pe3epBHOE Bpems 7 0 https://lesson.edu.ru/06/11?class=11

13 [TpomesxyTouHast aTTecTamus 1 1

OBUIEE KOJIMYECTBO YUACOB I10 102 1 7.5
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HNPOBEPAEMBIE HA EI'D 110 BUOJIOI'MU TPEBOBAHUSA K
PE3YJIBTATAM OCBOEHUS OCHOBHOM OFPA30OBATEJBHON
HNPOI'PAMMBLI CPEJHEI'O OBHIET'O OBPA3OBAHUA

Kon
NpoBepPsAEeMOro
TpeOOBaHMSI

IIpoBepsiemble TPeOGOBAHMS K NMPeIMETHBIM Pe3yJIbTATaM OCBOCHUS
OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl CpeIHEro o01ero
o0pa3zoBanmusi

ChopmupoBaHHOCTH 3HAHUN O MECTE M POJM OMOJIOTUU B CHCTEME
€CTECTBEHHBIX HayK, B dbopMupoBaHUH COBPEMEHHOI
€CTEeCTBEHHOHAYYHOU KapTUHBI MHUPA, B IO3HAHUU 3aKOHOB MPUPOIBI U
pELIEHUN KU3HEHHO BAKHBIX COLUAIBbHO-3TUYECKHUX, SKOHOMUYECKHUX,
AKOJIOTHUECKHUX TIPOOJIEM YEIIOBEUYECTBA, & TAKKE B PEIICHUU BOTIPOCOB
palMoHaIbHOTO IPUPOAOIOIL30BAHNUS, B (POPMUPOBAHMH LIEHHOCTHOTO
OTHOLIEHUS K MPHUPOJIE, OOIIECTBY, YETIOBEKY; O BKJIaJIE€ POCCUMCKUX U

3apyOeKHBIX YIEHBIX — OMOJIOTOB B Pa3BUTUE OUOJIOTHH

Bnagenune cuctemolf 3HaHUM 00 OCHOBHBIX METOJaX HAy4YHOI'O
MO3HAHUS, WCIOJIB3YyEMBIX B OMOJOTMYECKHX HCCIICAOBAHUSIX JKHUBBIX
O0OBEKTOB M D3KOcHCTeM (ONUCAaHUE, W3MEpPEHUE, MPOBEACHHE
HaOIOJIEHNH); CIMOCOO0aMH BBISIBICHHWS W OIICHKHA aHTPOTOTEHHBIX
W3MEHEHUH B PUPOJIE.

YMeHHe BBIIBUTATh THIOTE3BI, MPOBEPATH UX SKCIIEPUMEHTATLHBIMHU
cpeacTBaMu, (GoOpMyIHMpys Ielb UCCIEJOBAaHUS, aHAJIU3UPOBATh
MIOJTy4YEeHHBIE PE3Y/IbTAThl U J1EJ1aTh BHIBOJIBI.

BbIsiBIeHHE  3aBUCUMOCTH  MEXJy HCCIEAyeMbIMH BEJIMYMHAMU,
00BSICHEHUE TMOTYYEHHBIX PE3yJIbTaToOB U (HOPMYIHPOBAHUE BHIBOJIOB C

HCIIOJIb30BAHHUEM HAYYHBIX HOHHTHﬁ, TeopHﬁ 1 3aKOHOB

YMeHue BIageTh CHCTEMON OHONOTMYECKUX 3HAHUU, KOTOpAs
BKJIFOUAET: OCHOBOIIOJIAraoNe OWOJIOTUYECKUE TEPMHHBI U TIOHSTHUS
(>Ku3Hb, KJIETKa, TKaHb, OpraH, OpPraHuW3M, BU, MOMYJSIMS, SKOCUCTEMA,
Ouorieno3, Omocepa; Merabonm3M, TOMEOCTa3, KICTOYHBIH WMMYHHUTET,
OuocuHTe3 Oenka, OWONONUMEPBI, UCKPETHOCTh, CAMOPETYJIAL,
CaMOBOCIPOM3BE/ICHHE, HACJICJICTBEHHOCTD, H3MCHUHMBOCTD,
SHEPro3aBUCUMOCTb, POCT U PA3BUTHE);

Ouosjoruueckue Teopuu: kiuerouHas Teopuss T. IlIBanna, M.
[lneitnena, P. BupxoBa; KIOHAJIBHO-CEJIEKTUBHOTO MMMYyHHTeTa II.
Opnux, N.1. MeuHnkoBa, XpOMOCOMHAasi TEOpUs HACIEICTBEHHOCTH T.
Moprana, 3akoH 3apojslinieBoro cxoiacrtsa K. bapa, sBomrornimoHHas

teopusi Y. JlapBuHa, CHUHTETHUYECKas TEOpHUS OIBOJIOLUHU, TEOPUS




antpornoreHe3a Y. JlapBuna; Teopusi OuoreoneHo3a B.H. Cykauépa;
yuenne H.W. BaBuioBa o meHTpax MHOTooOpasust M MPOHCXOXKAECHUSI
KylIbTYpHbIX pacrteHui, yueHune A.H. CesepuoBa o0 mnyTix u
HanpaBJIeHUsAX Boonuy, yueHue B.W. Bepnajackoro — o 6uocdepe);
3aKOHBI (eIMHO00pa3usl MOTOMKOB IEPBOI'0 MOKOJICHUS, PaCIeIUICHUS
IIPU3HAKOB, HE3aBUCUMOIO HacienoBaHUs Ipu3HakoB I. Mennens,
CLEIUICHHOTO HACJEJ0BaHUs NPU3HAKOB W HAPYILEHUS CLEIUICHUs
resoB T. Moprana; TOMOJOTMYECKHX PSIAOB B HACIEICTBEHHOU
n3MeHnunBocty H.M. BaBunoBa; reHernueckoro pasHoBecus JIx.
Xapnu u B. Baiinbepra; 3apogsimeBoro cxoactsa K. Bopa;
ouorenetnueckuii 3akoH J. ['exkenst, . Mromepa);

MIPUHLIUIIBI (YUCTOTHI FaMET, KOMILJIEMEHTapHOCTH );

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

runote3sl (koanepBatHoi A.W. Omnapuna, mepBUYHOro OysiapoHa JIXK.

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

Vmenue peuiaTb IMOHWCKOBBIC OMOJIOrNYECKHE 3aJa4l, BBIABIIATH
NPUIUHHO-CJICACTBCHHBLIC CBA3U MCKIY HCCIICAYCMbIMU
OHOJIOTUYECKUMU O6’bCKTaMI/I, nponeccamMu W  ABJICHUSAMU; OCJIATb
BBIBOJIbI U IIPOTHO3bI HA OCHOBAHWHU MMOJTYUCHHBIX PE3YJILTATOB,

COCTABJIATb T'CHOTHUIINMYCCKHUEC CXCMbl CKPCIIUBAHWA UIA PA3HBIX TUIIOB
HacCJICAOBaHUA IMPU3HAKOB Yy OPraHM3MOB, COCTABJIATL CXCMbI IICPCHOCA

BEIIECTB U SHEPTUM B HIKOCUCTEMAX (LIEMH MUTAHUS, TUIIEBBIC CETH)

YMeHue  yCTaHAaBIMBATh B3aUMOCBS3M  MEXKIY CTPOCHHEM U
(GYHKIUSIMU: OpPraHOWIOB, KJIETOK pa3HBIX TKaHEH, OpraHaMH W
CUCTEMaMH OPTaHOB y pACTCHUH, >KMBOTHBIX W YCIIOBEKA; MEKIY
JTaramMu 0OMEHa BEIIECTB; dTallaMHU KJICTOYHOTO IMKJIA U JKU3HCHHBIX
IIUKJIOB OPTaHW3MOB; dTallaMi dYMOPHUOHATHLHOTO PAa3BUTHS; TCHOTUIIOM
u ¢enorunoM, ¢eHotunoM ©  (akTOpaMu Cpelabl  OOWUTaHWS,
mporieccaMy  SBOJIIOLWM;  JABIKYIIMMH CHJIAMH  aHTPOIIOTEHE3a,
KOMIIOHEHTaMHU Pa3JIMYHbIX 3KOCHUCTEM W TPUCTOCOOJICHUSIMU K HUM

OpraHnu3MOB

YMeHue BBIICSTh CYIIeCTBEHHBIEC TPU3HAKHU:

CTPOEHHUSI BUPYCOB, KJIETOK MPOKAPUOT U FYKAPHOT; OJTHOKIETOUYHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB, BHJIOB, OMOTEOIIEHO30B, SKOCUCTEM U
ouochepsl; CTPOCHHS OPraHOB M CHUCTEM OPTraHOB PAaCTCHHIA,
YKUBOTHBIX, YEJIOBEKA; MPOIECCOB JKU3HEACATEILHOCTH, TPOTEKAIOLIUX

B OpraHu3sMax paCTCHI/IfI, JKHUBOTHBIX H 4YCJIOBCKA, OHMOJIOTHYECKUX




mporeccoB: oOMeHa BemiecTB  (MeTabonu3Mm), uHbOpMANUUA U
MIpeBpaIleHUs] YHEPTUH, OPOXKEHUS, aBTOTPO(HOTO U TeTepoTpOoPHOro
TUTIOB TWTaHUs, (QOTOCHHTE3a M XEMOCHHTE3a, MHTO3a, Meio3a,
ramMeToreHe3a, HSMOpHOTeHe3a, MOCTIMOPUOHAILHOTO  Pa3BUTHS,
Pa3MHOXXEHHUS, WHIUBUIYaTbHOTO PAa3BUTHUSI OpraHu3Ma (OHTOTeHe3a),
B3aMMOJICCTBUSI TE€HOB, TE€TEPO3UCA; JECUCTBUA HCKYCCTBEHHOIO
otOopa, CTaOWIM3UPYIOIIETO, JBMXKYIIETO U  Pa3pbIBAIOIIETO
€CTECTBEHHOTO O0TOOpa; auIonaTpUYecKoro ¥ CHMITATPHYECKOTO
BHUJI000PA30BAHMS;, BIMSHUS IBHKYIIUX CHJI SBOJIOIUH HA TeHO(OH/
MOMYJISIIIUMA;, TPUCTIOCOOJIEHHOCTH OPraHU3MOB K cpene oOWTaHwus,
YepeNIOBaHMs HAIpPaBICHUW HBOJIONHMH, KPYroBOpPOTa BEIICCTB U

IIOTOKAa SHEPIUH B DKOCUCTEMAX

ChopMupOBaHHOCTb YMEHHS BBIIEIATH CYLIECTBEHHBIC IPU3HAKU
BUPYCOB, KJIETOK IIPOKAapUOT U DYKAPUOT; OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX OpPIaHU3MOB, BHJOB, OMOI€OIIEHO30B M 3KOCHCTEM;
0COOEHHOCTH MPOLECCOB OOMEHA BEIIECTB M MPEBPAIIECHUS SHEPTUH B
KJIeTKe, (POTOCHHTE3a, IUIACTUYECKOIO0 M HHEPreTHYecKoro OoOMeHa,
XEMOCHHTE3a, MHUTO3a, MeEH03a, OIUIOAOTBOPEHUS, pAa3BUTHSA U
pa3sMHOXEHHUs, UHANBUYAIbHOTO Pa3BUTHUSA OpraHu3Ma (OHTOreHesa),
60pbOBI 32 CyIIECTBOBaHHME, ECTECTBEHHOTO 0TOOPA, BUA000Pa30BaHUS,
MPUCIIOCOOJICHHOCTH OPTaHM3MOB K cpelae OOWTaHWs, BIUSHUS
KOMIIOHEHTOB 3KOCHCTEM, aHTPOIIOI'€HHbIX U3MEHEHUH B 3KOCHCTEMAaX
CBOEM MECTHOCTH, KPYrOBOpOTa BEILECTB M IMPEBPALLEHUS 3HEPIUU B

ouocdepe

VYmenne UCTIO/Ib30BaTh COOTBETCTBYIOILIHE apryMeHThI,
OMOJOTrMYECKYI0 TEPMHUHOJIOTHIO M CHUMBOJIUKY Ul J0Ka3aTelbCTBa
pOJICTBa OPraHU3MOB PA3HBIX CHUCTEMATHUYECKUX TPYIIl; B3aMMOCBSA3U
OpraHM3MOB U CpelIbl OOWTaHUS; EJAMHCTBA YEJOBEUECKHX pac;
HE00XO0AMMOCTH 3/10pOBOr0 00pasa »H3HHU, COXPaHEHUs1 pa3HO0Opa3us
BUJOB M SKOCHCTEM KaK YCIOBHSA COCYLIECTBOBAHHUS IPHUPOIBI U

YCJIOBCUCCTBA

Vmenue KPpUTHUYCCKHN OLCHHBATH I/IH(l)OpMaI_II/IIO OHOJOrHYECKOro
COACPIKAaHUA;, HHTCPHPETUPOBATHL ITUUCCKUC ACIICKTbBI COBPCMCHHBIX
HCCIIeJOBaHUI B 6I/IOJ'IOFI/II/I, MCIHMINHC, 6I/IOT6XHOJ'IOI‘I/II/I;
paccMaTpuBaTh riao0anbHbIC 9KOJIOT'MYCCKHUC HpO6J’I€MBI
COBpPCMCHHOCTH, (I)OpMI/IpOBaTB IO OTHOIICHHIO K HHUM CO6CTBCHHYIO

IIO3HUIIHNIO




HEPEYEHD 3JIEMEHTOB COAEPXAHUSA, TIPOBEPAEMbIX HA
EI'D 11O BUOJIOI'MA

Kon

IIpoBepsieMblii 3J1eMEHT COAEP:KAHUS

buoinorus kak Hayka. JKuBble CUCTEMBI U UX U3YUYCHUE

11

CoBpemeHnHast OuoNOrusi — KOMIUIEKCHass Hayka. buojormdeckue Hayku u
u3ydyaemble UMU mpobrembl. DyHIaMeHTaIbHbIE, IPUKIAIHBIE U TOUCKOBBIC
HAy4YHBIE UCCIIEIOBAHUS B OMOJIOTHH.

3HaueHue OMOJIOrUM B (OPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAyYHON
kapTunbl Mupa. [Ipodeccun, cszanHble ¢ Ononoruei. 3HaueHue OMOJIOTUH B
IIPAKTUYECKON JEATENBHOCTH YEJIOBEKa: MEIUIMHE, CEIbCKOM XO34HCTBE,

IIPOMBILUIEHHOCTH, OXpaHe IIPUPOLBI

1.2

1.3

JKuBple cucTembl Kak mpeameT wu3ydeHus Owuonoruu. CBOWCTBAa IKUBBIX
CHUCTEM: E€IMHCTBO XMMHMYECKOIO COCTaBa, JUCKPETHOCTH M LEJIOCTHOCTb,
CJIO’)KHOCTh U YIMOPSAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOPraHU3aLIHs,
CaMOBOCIIPOM3BEACHUE, PA3IPaAKUMOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHM3alMy JKHUBBIX CHCTEM: MOJEKYJSIPHBIMA, KJIETOYHBIMH,
TKAaHEBBIM, OPraHU3MEHHbIA, MOMYJIALMOHHO-BUIOBOW, IKOCHUCTEMHBIN
(buoreoneHoTnueckuii), 6uochepHsii. [Iporeccrl, MPOUCXOAAIINE B KUBBIX
cucteMax. OCHOBHBIC MPU3HAKU KUBOTO. JKU3HB Kak (opMa CyIIeCTBOBAHUS

MaTcpuun

Metoael Ouonormdeckoil Hayku. HaOmionenue, u3MmepeHue, SKCIEPUMEHT,
cucremMaTu3anus, MertaaHanu3. IloHsTHe O 3aBUCMMONH UM HE3aBHCUMOM
nepeMmeHHol. IImanupoBanme »skcnepuMeHTa. [loctaHOBKa M IpoBepka
runote3. Hynesas runoresa. [lonstue BeIOOpkH U e€ 1octoBepHOCTh. Pazdpoc
B Ouomormueckux AaHHbIX. OIEHKa JOCTOBEPHOCTH  IOJyYEHHBIX
pesyabraToB. llpuumHbl HMCKakeHHs pe3yibTaToOB 3KcrnepuMmeHTa. I[lonarue

CTaTUCTHYCCKOTI'O TECTA

Knerka kak Ouojoruyeckas cucremMa

2.1

Knerka — cTpyKTypHO-QYHKLIMOHaJbHAs €AMHMLA >KUBoro. Kcropus
oTKpbITHs KieTku. PaGotel P. I'yka, A. JleBenryka. Knerounas teopus (T.
[lIBann, M. Illneiinen, P. BupxoB). OCHOBHbIE MOJOKEHHUSI COBPEMEHHOM
KJIETOYHOU TEOPHUH.

Metoabl  MOJEKYISIpHOW W KIETOYHOH  OMOJIOTMH:  MHKPOCKOIIHS,
xpomarorpadus, anekTpodopes, METOJ{ MEYEHBIX aTOMOB,

muddepeHIranbHoe IeHTPU(YTUpOBaHNHE, KyIbTHBUPOBAHUE KIIETOK

2.2

XUMHUYECKUH COCTaB KJIETKU. Makpo-, MUKPO- U YIbTPaAMUKpPO3JIeMeHThl. Bosia




n e€ polb KaKk pPACTBOPUTENS, pEareHTa, ydacTHE€ B CTPYKTYpHUPOBaHUU
KIETKH,  TeIUloperyiasuuu.  MuHepaiabHble — BEIECTBA  KIETKHM,  HX
Ouosiornyeckas posb. Pojab KATHOHOB ¥ @aHUOHOB B KJIETKE.

buonornueckue monumepbl. benku. AMHUHOKHCIOTHBIH COCTaB OENKOB.
CtpykTypbl OenkoBoi Mojekynbl. [lepBuunHas cTpykTypa Oenka, menTHaHas
CBs3b. BTOpuuHas, TpeTuuHas, YETBEPTUUHAs CTPYKTYpbl. JleHaTyparus.
CpoiictBa OenkoB. Krnaccudukanus O6enkoB. buonornyeckue ¢GyHKIUN
OEJIKOB.

VYraeBoasl. MoHOCaxapubl, TUcaxapuibl, OJIMTocaxapyuibl U MOJUCAXAPUIBbL.
O6mmit TUIaH cTpoeHusT W (PU3UKO-XMMHUUYECKHE CBOMCTBA YTJIEBOJOB.
buonorudeckue GyHKIUHU YIIIE€BOIOB.

Jlumuasl. I'napodunbHO-TUApOdOOHBIE cBOMCcTBa. Knaccudukanus aumnuaos.
Tpurmuuepunsl, pochonunuasl, BockH, crepouasl. buonornueckue QyHKIuM
munugoB. OOmme cBoiicTBa OHONOrMYECKMX MeMOpaH — TEeKy4ecTb,
CIOCOOHOCTH K CaMO3aMbIKaHHIO, TTOJTYITPOHUIIAEMOCTb.

Hyxnennosbie kuciorsl. JJHK n PHK. CrtpoeHue HyKI€MHOBBIX KHCIIOT.
Hykneotunpl. Ilpunmun  xomrmiemeHntapHoctd. IlpaBuno  Yapragoa.
Crpykrypa JJTHK — nBoiiHas cnmpanb. MecToHaX0XIeHUE U OUOJIOTHYSCKUE
¢ynkunu JJHK. Buger PHK. @ynkuun PHK B kiretke.

Crpoenue monekyinsl AT®. Makpospruueckue cBs3d B Moisiekyine ATO.
buonornueckne ¢ynkmuu AT®D. BoccraHoBIeHHbIE TIEPEHOCUMKH, UX
¢byuxnun B kietke. CexkBenupoBanue J{HK.

CtpykTypHasi OHOJIOTHS: OMOXHUMHYECKHE U OMO(U3UIECKUE HCCIICIOBAHUS

COCTaBa U MPOCTPAHCTBEHHOM CTPYKTYpPbl OMOMOJIEKYII

2.3

Tuner knerok: sykapuoThdeckas M INpokapuoThueckas. CTpyKTypHO-
(GyHKLIMOHAIbHbIE 00pa30BaHUs KIETKH.

Crpoenue npokapruoTuueckoil kinerku. Knetounas crenka 6akrepuit u apxeil.
OCOoOeHHOCTH CTPOEHHUS IeTepOTPOPHON M aBTOTPO(PHOM NMPOKAPUOTUUECKUX
KJIETOK. MecTO U poJib MPOKAPUOT B OMOLIEHO3aX.

Crpoenue U QyHKIIMOHUPOBAHHUE dyKapuOTHUYECKON KIeTKH. [InazmaTuyeckas
MeMmOpana (mnazmanemma). CTpykTypa IUIa3MaTH4ecKOH  MeMOpaHbl.
Tpancmopr BemiecTB uepe3 IUIA3MAaTHUECKyI0 MeMOpaHy: TacCHBHBIN
(muddy3us, odneruénnas quddysus), aKkTHBHBIN (IEPBUYHBIA U BTOPUYHBIN
aKTUBHBIN TpaHcnopT). llomynmpoHunaemocTs MemOpanbl. Pabora HaTpuid-
KaJMEeBOr0 Hacoca. OHIOLUWTO3: THHOIMTO3, (HaromuTo3. OK30IHTO3.
Knerounas crenka. CtpykTypa U (QyHKIHUHM KJIETOYHOM CTEHKH pPACTCHH,
rpuboB.

Hurormazma. [{uto3oms. Ilutockener. JIBuxeHue mutoriazmMbl. OpraHoOU bl




kieTkd. OpHoMeMOpaHHBIE OPTraHOWIBl KJIETKH: HHJIOMIIa3MaTHUYeCKasi CeTh
(BIIC), anmapar I'onbpku, TH30COMBI, KX CTpOCHUE U (HYHKIMU. B3auMoCBsI3b
OJHOMEMOpaHHBIX  OpraHounoB  KjeTku. CTpoeHHe  TpaHysPHOTO
petukynyma. CuHTE3 pacTBOpUMBIX OenkoB. CHHTE3 KIETOYHBIX MEMOpaH.
I'magkuii (arpaHyssipHbIN) 3HJOIUIa3MaTHUYECKU peTukyinyMm. CekperopHas
¢byuknus anmapata [onbmxu. TpaHcmopT BemiecTB B KieTke. Bakyonu
pacTuTenpHBIX KiIeToK. Kierounslii cok. Typrop.

ITomyaBTOHOMHBIE OPraHOUBI KJIETKU: MUTOXOHIPHH, IUTACTUBL.

Crpoenue u GyHKIIMA MUTOXOHAPHUHA M TacTu]. [lepBUUHBIC, BTOpUYHBIE U
CJIO)KHBIE ~ IUIACTHIBl  (POTOCHHTE3UPYIOIIMX dyKapuoT. XJIOpPOIUIACTHI,
XPOMOIIIACTHI, JIECMKOIUIACTHI BBICIIMX PACTEHUH.

HememOpannble opraHounbl kieTku CTpoeHME M (YHKIMM HEMEMOpaHHBIX
OpPraHoMJIOB KJIETKH. Pubocombl. MukpoduiaameHTbl. MpllieuHble KIETKH.
Muxkpotpy0Oouku. Kinerounsiii nentp. CTpoeHune U ABMKEHHE >XTYTUKOB U
pecHrdek. MUKpOTpyOOUKH ITUTOIUIA3MEL. L[eHTprob.

Snpo. O6onouka siapa, XpOMAaTUH, KapuoIia3Ma, SAPBIIIKY, UX CTPOSHUE U
¢bynkuuu. SnepHbiit 6enkoBblii MaTpuKe. [IpocTpaHCTBEHHOE pacloyioKeHue
XpoMOcOM B HHTEp(Da3HOM sipe. benku xpomaTuHa — TUCTOHBI.

Knerounsle BkmtoueHus. CpaBHUTENbHASI XapaKTEPUCTUKA KIETOK 3YKapHOT

(pacTuTeNnbHOM, KUBOTHOM, IPUOHOI)

2.4

AccHMWITSIIIAA ¥ JUCCUMIIISLIUS — IBE€ CTOPOHBI MeTaboimm3ma. Tumsl oOMeHa
BEIIECTB: aBTOTPO(HBIN U reTepoTPOdHBIN. YUacTHe KHCI0opo1a B 0OMEHHBIX
mporeccax. JHepreTuueckoe obecrieueHne KIeTKu: npeBpamieHue ATO B
oOMeHHBIX Tmporeccax. DepMEHTATUBHBIA XapaKTep peaKIil KIETOYHOTO
MeTabonmm3Ma. DepMeHTH, UX CTPOCHHE, CBOWCTBA M MEXaHW3M JICHCTBHS.
Kodepmentsl. Otnuuus (epMEeHTOB OT HEOPraHMYECKHUX KaTalu3aToOpPOB.
benku-aktuBatopel M OENKU-UHTHOUTOPHL.  3aBUCUMOCTb  CKOPOCTH
(hepMEeHTATUBHBIX PEAKIUil OT pa3InYHBIX (PAKTOPOB.

[IepBuuHBIi CHHTE3 OpraHUYeCKUxX BellecTB B Kierke. dorocuHre3. Poib
XJIOPOILIACTOB B mpouecce ¢orocuHTe3a. CBeroBas M TeMHOBas (asbl.
[IponykTUBHOCTH (hOTOCHHTE3a. BiusHue pazauyuHbIX (PaKTOPOB HA CKOPOCTh
¢dorocunTe3a. 3HaueHue (HOTOCHHTE3A.

XeMOCHHTE3. Pa3znooOpa3zue OpraHU3MOB-XEMOCHHTETHUKOB:
HUTpUUIIpYIOIIHE OakTepuu, KeJle300aKTepu, cepoOakTepuu,
BOJIOPOJIHBIE OaKTEpHH. 3HAYEHUE XEMOCHHTE3A.

Anas’poOHble opraHu3Mbl. Bunbl Opoxenus. IlpoaykTel OposkeHuss M HX
UCIIOJIb30BAaHNE YEJOBEKOM. AHA’pOOHBIE MHMKPOOPTaHU3MBbl KaK OOBEKTHI

OMOTEXHOJIOTHHU M BO30YyUTEIN OOJIE3HEH.




AnpoOHBbIe OpT'aHU3MBI. Oransl HHEPreTUYECKOro oOMeHa.
[MonroroBuTenbHbIM dTan. [nMKOMU3 — OECKHUCIOPOIHOE pacIleIICHHe
TJTFOKO3BI.

buonornueckoe OKHUCJICHHUC, NJIHN KIICTOYHOC AbIXaHHC. Pomp MI/ITOXOHI[pI/Iﬁ B
mporeccax — OMOJOTMYECKOro  OKWCieHus.  Lluknmdeckwe — peakmuu.
OxucnurensHoe (dochopunupoBanue. IIpeumymiectBa a3’poOHOTO MyTH
oOMeHa BelIecTB Nepesl aHadpoOHBIM. D(PPEKTUBHOCTH HIHEPreTHUECKOIO

oOmMmeHa

2.5

Peaxnum matpuuHOoro cuHTe3a. [IpHHIMI KOMIIEMEHTAapHOCTH B PEAKIHAX
MaTpUYHOTO  CHHTe3a. Peanmuzanus  HAcleACTBEHHOW  MHGOpMalMH.
I'enetnueckuii koj, ero cBorcTBa. TpaHckpuniusa — maTpuuHbii cuate3 PHK.
[lpuHIMIOBI  TPAHCKPHUILMHU: KOMIUIEMEHTAPHOCTh, aHTUIAPAJUICIBHOCTD,
aCUMMETPUYHOCTb. TpaHcisanus u e€ sTansl. Yyactue TpaHcnopTHsix PHK B
O6uocunrese 6enka. YcnoBus Ouocuntesa Oenka. KogupoBanue aMUHOKUCIIOT.
Ponbs pubocom B 6uocunTese Oenka.

Opranu3anuss T€HOMa y HPOKapuoT M JYKapuoT. Perynsuus akTUBHOCTU
reHoB y mpokapuot. ['unote3a omepona (P. XKako06, XK. Mano). Perynsuus
O0OMEHHBIX IPOIIECCOB B KieTKe. KiieTounbIii romeocTas.

Bupycsl — HekneTouHble (YOPMBI KU3HU B OOJHMraTHBIe mapa3uTel. CTpoeHue
MIPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHO(aros.

BupycHsie 3a00eBaHus genoBeka, )KUBOTHBIX, pactenuii. CIINJ, COVID-19,

conuaJibHbIC U MCIUITMHCKUC HpO6J’I€MBI

2.6

Knerounsiii mwkin, ero mepuoasl u perynsuua. HWatepdaza u  MuTO3.
Oco0eHHOCTH TpolIecCcoB, MpoTeKaromux B uHTepdase. IlogroroBka KieTku K
nenenuto. [IpecuHTeTHYeCKMii  (MIOCTMUTOTHYECKUIH), CHHTETHYCCKUU W
MMOCTCUHTETUYCCKUN (TPEMUTOTHUECKUI ) IEPpUObI UHTEP(DA3HI.

Marpuunbiii cunre3 JHK — pemmmkanus. [lpunuunsr perumkaruu JIHK:
KOMIUIEMEHTAPHOCTh, IOJIYKOHCEPBATUBHBIA CHHTE3, AHTUIAPAJUIEIbHOCTD.
Mexanusm perukainuu JJHK. XpoMmocomsl. CTpoeHue xpomocoM. Tenomepsl
u Termomepasa. XpOMOCOMHBIM HAOOp KIETKH — KapuOTHIN. JIMTUIOWIHBIA U
rarmiouHbIl Habopbl XpomMocoM. ['omonoruynsie xpomocomsbl. [losoBbie
XPOMOCOMBI.

Jenenne kneTku — Muto3. CTaguu MUTO3a U IPOUCXOISALINE B HUX ITPOLIECCHI.
Tunel muto3a. Kapuoknses U nuTokuHe3. bronornyeckoe 3Ha4eHHE MUTO3A.
Perynsuus mMuTtoTHUECKOro IuMKiIa KiIeTkW. [Iporpammupyemasi KieTouHas
rubesnp — anomnros.

(DYHKIII/IOHaHBHafl ICHOMHKaA

OpFaHI/ISM Kak OMoJ0oTHYecKas CUCTeEMA




3.1

OnHOKIIETOYHBIE,  KOJOHMAJIbHBIE,  MHOIOKJIETOYHBIE  OpPraHU3MbBl U
MHOT'OTKAQHEBbIE OPTraHU3MBI.

@opMBbI pa3MHOXKEHHSI OpPraHU3MOB: Oecronoe (BKJIIOYash BEreTaTHBHOE) H
nojioBoe. Buapl 0Gecnonoro pa3MHOXKEHHUS: IOYKOBAaHHE, CIOPYISALUS,
(dparMeHTaIus, KJIOHUPOBAHUE.

[TomoBoe paszmuoxenue. [lonoBbie KIE€TKH, WiauM rameTsl. Meio3. Craauun
Mmeno3a. [loBenenne xpomocoM B meno3ze. KpoccuHrosep. buonormdeckuit
CMBICII M€HO03a U IOJIOBOrO Ipouecca. Melo3 M ero MecTo B KU3HEHHOM
LUKJIE OPTAaHU3MOB.

[IpenzaponpimeBoe pazputue. ['amMmerorenes y *«UBOTHBIX. [[070BBIE JKETE3BI.
OOpa3oBaHue W pa3BUTHE MOJIOBBIX KiIeTOK. CrepmMaToreHe3 M OOTECHE3.
Crtpoenue mosoBbIX KieTOK. OIUIOAOTBOPEHHE U 3MOPHOHAIBHOE pPa3BUTHE
KMBOTHBIX. ~ CHocoObl ~ OIJIOJOTBOPEHUs:  HApy)KHOE,  BHYTPEHHEE.
ITapTenorenes.

WunuBunyanbHOE pa3BUTHE OpraHu3MoB (oHToreHes). Craaum 3MOpuoreHesa
KMBOTHBIX (Ha mpumepe Jrymiku). [JlpoGnenwe. Tumbsl  apobneHus.
OcobOeHHocT  IpoOJEHUST  MJICKONHUTAIOMIMX.  3apOJBIIIEBBIE  JIMCTKH
(racTpymsims). 3akiajka OpPraHOB M TKaHEW M3 3apOJbIIIEBBIX JUCTKOB.
B3aumHOe BnHsHHE dYacTe pPa3BHBAIOMIETOCS 3apojblma (3MOpHOHAIbHAS
MHAYKUMS). 3akiajka IUlaHa CTPOEHUS JKMBOTHOIO  Kak — pe3yibTaT
HepapXU4ecKuX B3auMOJCHCTBUN TeHOB. BrusHue Ha >MOpHOHAIBHOE
pa3BUTHE PA3TUYHBIX (AKTOPOB OKPYKAIOLIEH CPEIbl.

Poct u pasButne xuBOoTHbIX. [locTamOpuonanbHbll mnepuon. Ilpsmoe u
HenpsiMoe pas3BuTHe. Pa3Butue ¢ Metamopdo3om y O€CO3BOHOYHBIX MU
II0O3BOHOYHBIX JKUBOTHBIX. bHonornueckoe 3HadyeHHe MpsIMOTO M HENPSIMOIO
pa3BUTHA, HX pAclpoCTpaHEHWE B NpuUpoje. Tumbsl pocTa KUBOTHBIX.
@akTOpel  pErylsillMM  pOCTa  JKUBOTHBIX W 4enoseka. Cranunm
NOCTAMOPHOHAIBHOIO pa3BUTHS Y JKUBOTHBIX M 4ejoBeka. [lepuojsl
OHTOT'€HE3a YEJIOBEKA.

PasmuHoxenne u paszputue pacteHuil. ['ameroput u cmopodur. Meiio3 B
KU3HEHHOM 1wmKiIe pacteHuit. OOpa3oBaHWe CHoOp B Ipolecce Melosa.
I'ametorenes y pactenuil. OIJIOJOTBOPEHHE M Pa3BUTHE PACTUTEIBHBIX
opraHu3moB. J[BOWHOE  OIUIONOTBOPEHME y  LBETKOBBIX  PACTCHUM.
OOpa3zoBaHue M pa3BUTHE CEMEHU. MeXaHH3Mbl PEryisdlid OHTOTeHe3a Y

pacTeHuM 1 KUBOTHBIX

3.2

I/ICTOpI/Iﬂ CTAHOBJICHUA W Pa3BUTHA TCHCTHUKU KaK HAYKH. OCHOBHEBIE
reHeTHYECKUE TTOHATHS W CHMBOJIBL. I OMOIOTHYHBIE XpOMOCOMBI, aJlJICJIbHBIC

I'CHBI, aJIbTCPHATUBHBLIC IIPHU3HAKU, }IOMHHaHTHBIﬁ n peuecanHHﬁ IMPU3HAK,




TOMO3UT0Ta, TE€TePO3Ur0oTa, YUCTasl JIMHUSA, TUOPUABI, TEHOTHI, (DEHOTHII.
OCHOBHBIE METOJIbI TE€HETHKH: THOPUIOJOTHUECKUM, ITUTOJIOTUYECKU,

MOJIEKYJIIPHO-TEHETUYECKUI

3.3

Monorubpunnoe ckpemuBanue. IlepBerii 3akoH MeHgens — 3aKOH
eauHoo0pa3us TuOpHUI0B MEpPBOTO MOKoyieHus. llpaBuiio goMUHUpPOBaHMUS.
Bropoii 3akon MeHnaens — 3aK0oH paciierieHus: npu3HakoB. Lluronornueckue
OCHOBBI MOHOTHOPHIHOTO CKpEIIUBaHUs. [ UITOTE3a YNCTOTHI TaMeT.
Ananuzupyromee ckpenuBaHue. [IpoMexyTOUHBIN XapaKTep HaciaeAOBaHUS.
Pacuiennenue npu3HakoB MPU HEMOIHOM JOMUHHUPOBAHUU.

JlurunbpuaHoe ckpenmBanue. Tpetnii 3akoH MeHensi — 3aKOH HE3aBUCUMOTO
HacjlenoBaHUs Npu3HakoB. lluTomornyeckue OCHOBBI  TUTHOPUIAHOTO
CKpELIMBaHMUS.

CuerieHHoe HacnenoBaHue npusHakoB. Paboter T. Moprana. CueruieHHOE
HACJIEIOBAHUE T€HOB, HAPYLIEHHUE CLEIUICHHUS MEXIY F€HaMHu. XpOMOCOMHas
TEeOpHsl HACIEACTBEHHOCTH.

I'eneruka nosia. XpoMOCOMHBIH MEXaHU3M OIPEAENICHUs 0J1a. AyTOCOMBI U
[I0JIOBBIE XPOMOCOMBI. ['OMOTaMeTHbIN U reTeporaMeTHhIN NoJl. ['eHeTnueckas
CTPYKTypa MOJIOBBIX XpoMocoM. HaciienoBaHue npu3HAKOB, CLEIJIEHHBIX C
MOJIOM.

['enoTun kak nenoctHas cucrtema. [lnenoTponus — MHOKECTBEHHOE JIEHCTBUE
reHa. MHOXXECTBEHHBIM ajienu3M. B3anmoneicTBre HeayuleNbHbIX T€HOB.

KommnemenrapHocts. Onuctas. Ionumepus

3.4

BzanmopeiictBue reHotmna W cpenbl mpu  (pOopMHUpPOBaHUM  (PEHOTHIIA.
N3menunBoCTh ipr3HaKoOB. KauecTBeHHBIE M KOJIMYECTBEHHBIC MMPU3HAKU. Buib
M3MEHYMBOCTH: HEHACIIEICTBEHHAS U HACJIEICTBEHHASI.

MoaudukanmonHas  u3MeH4YMBOCTh. Pomb  cpeasl B hopMupoBaHUM
MoIU(UKAIMOHHON n3MeHYnBOCTH. Hopma peakiiu npusHaka. BapuarmoHHbIin
psan u BapuanmoHHas kpuBas (B. Moranncen). CBoiicTBa MOIU(pUKAIMOHHON
W3MEHYHMBOCTH.

I'enoTunuyeckass M3MeH4YMBOCTh. (CBOMCTBA T€HOTUIIMYECKOM W3MEHYMBOCTH.
Buipl reHOTUITYECKON M3MEHUYMBOCTH: KOMOMHATUBHASL, MyTAI[HIOHHASI.
KomOuHatuBHAasE W3MEHYMBOCTh. Meii03 W TMOJOBOM TpOIECC — OCHOBA
KOMOWHATUBHOM M3MEHYMBOCTH. Poib KOMOWHATMBHONM W3MEHUYMBOCTU B
CO3JTAaHWY TEHETUYECKOT0 Pa3HOOOpasusl B TIpeieiax OTHOTO BHIA.

MyTanoHHass HW3MEHYMBOCTb. BHIbI MyTauuid: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHbIE W HMHIYLMPOBAaHHbIE MyTalMu. SlaepHble U
nuToIUIa3Marndeckue myraru. CoMaTHYeCKre W TOJIOBbIe MyTalud. [IpudrHb

BO3HUKHOBCHUSA MYTaIII/Ifl. MYTaFeHI)I U HUX BIJIWAHUC Ha OpPraHu3MBbl.




3aKOHOMEPHOCTH MYTALIMOHHOIO IpoIecca. 3aKOH I'OMOJIOTMYECKUX PSIOB B
HacnencTBeHHoM n3menunBocty (H.M. BaBuiioB). BHesnepHas n3aMeHYMBOCTh

1 HaCJICACTBCHHOCTD

3.5

Kapuotun uyenoseka. MexayHapoaHas NporpamMma HCCIENOBaHUA T€HOMA
yejaoBeKa. MeToabl H3y4eHMS TEHETHMKH YEJIOBEKA: TI'€HEaIOrMYeCKUi,
OJIN3HELIOBLIN, IIUTOTCHETHYIECKHIA, MOMYJISIIUOHHO-CTaATUCTUYECKHUIA,
MOJIeKyIIsIpHO-TeHeTHUecknii.  CoBpeMEHHOE  OmpelefieHHe  T'eHOTHIIA:
MOJHOT€HOMHOE CEKBEHHPOBAHHE, TIE€HOTUIIMPOBAHHE, B TOM YHUCIE C
nomotnpio [1[P-ananu3a. HacnencrBennsie 3a00neBanus 4eIoOBeKa. | eHHbIE U
XPOMOCOMHBIE 0OJIE3HU  YeJIOBEKA. bonmesrn ¢ HacieacTBeHHOHU
MPEAPACTIONOKEHHOCTHIO. 3HadeHne MEIUITMHCKOMN TeHETUKH B
MPEIOTBPAIICHUM W JICUEHUH TEHETHYECKHMX 3a00JIeBaHMIl  dYeOBEKa.

CTBOIOBBIC KIICTKU

3.6

JlomecTukanys U CelaeKuus. 3apoXKICHUE CENIEKIMH U TOMECTHKAlUU. YUYCHHE
H.. BaBwioBa 0 LEHTpax MNpPOMCXOKAECHHS M MHOrooOpasus KyJIbTypPHBIX
pactenuii. Ponb cenekuimy B CO34aHUM COPTOB PACTEHUN U MOPOJ JKUBOTHBIX.
Coprt, nmopona, mWTaMM. 3aKOH TOMOJIOTMYECKUX PSAIOB B HACIIEACTBEHHOMN
m3MeHunBocTy H.W. BaBuioBa, ero 3Ha4eHue s CENEKITMOHHON paboTEhI.
Metoabl ceneKIMOHHON paboThl. MCKycCTBEHHBIH OTOOp: MacCOBBIA U
WHIVWBUYaIbHBIA. DTanmbl KOMOWHAIMOHHOM  cenekuuu. McnbeiTanue
MPOU3BOJAUTENIEH MO MOTOMCTBY. OTOOp MO IE€HOTUIly C MOMOULIbI OLEHKU
(dbeHoTHIa MOTOMCTBA ¥ OTOOP IO TEHOTHITY C oMotIbio aHanmm3a JTHK.
HckyccTBeHHBIE ~ MyTareHe3  Kak  METOJ  CEJEKIHMOHHOW  paboThI.
PanmnanvOHHBIN M XMMHMYECKHMH MyTareHe3 KaKk MCTOYHUK MyTalMi y
KYJIBTYpHBIX (hOpPM OpraHn3MoB. Mcronap30BaHHE TEeHOMHOT'O PEAAKTUPOBAHUS
n metonoB pekoMOuMHaHTHRIX JIHK nms momydenust mcxomHoro marepuana
JUISL CEJICKLIUU.

Iomyyenne nonumionnos. BuytpuBuiosas ruOpunusanus. biuskopoactBeHHoe
CKpelMBaHue, WX MHOpUIUHT. Hepo/cTBEHHOE CKpeIMBaHKe, WX ayTOPUJIIHT.
I'ereposuc u ero npuunHsl. McnonezoBanue rereposuca B cenekuu. OTnanéHHas
rubpuamzanys. [Ipeononenue Gecruioauss MEKXBHIOBBIX TMOPUAOB. JlOCTHKEHMS

CCIICKIIH paCTeHI/Iﬁ H XKXMBOTHBIX

3.7

OOBEKTBI, HCMONB3yeMble B OWOTEXHOJOTHWH, — KICTOYHbIE U TKaHEBBIC
KYJIbTYpPbl, =~ MHUKPOOPraHM3MbI,  HMX  XapaKTepucTuka. TpaaulroOHHas
OMOTEXHONOTHA: XJICOOMEUCHUE, TIONYYCHHE KHCIOMOJIOYHBIX TMPOIYKTOB,
BUHOJIENMe. MukpoOuonoruueckuii cuHTe3. OOBEKTH MUKPOOHOJIOTHUECKUX
texHojoruit.  [IpousBomcTtBO  Oeika, aMHMHOKHUCIOT W BUTAMHHOB.

HckyccTBEHHOE  OIUIONOTBOpPEHUE. PekoHCTpykIMsag ~ AMLIEKIETOK U




KIIOHUPOBAHUE KUBOTHBIX. METO TpaHCILIAHTALMHU SIIEP KIIETOK.

XpoMOCOMHAsi W TIe€HHas WHXeHepusa. VCKyCCTBEHHBI CHHTE3 TIe€Ha U
KOHCTpyHpoBaHue pexkomOmHaHTHBIX JIHK. JlocTmkeHuss W TEepCIEeKTUBHI
XpPOMOCOMHOW M TEHHOW WHXEHEepHH. MeAUIMHCKUE OHOTEXHOJIOTHH.

Hcnonp30Banne CTBOMOBBIX KIETOK

Cucrema u MHOFOO6p8.3He OpraHu4eCKOro Mupa

4.1

buonornueckoe  pasHooOpasue  opranuzmoB. CoBpeMeHHas  cHcTeMa
opraamyeckoro mupa. IlpuHiuner krnaccudukamuu opraHu3MoB. OCHOBHBIE
CHUCTEMAaTUYECKHE TPYIIIBI OPraHU3MOB.

Oco0eHHOCTH CTPOECHUS U KUIHEAESITEIbHOCTH OJHOKJIETOYHBIX OpPraHU3MOB.
bakrepun, apxeu, OFHOKIETOYHBIE TPHUOBI, OJHOKJIETOYHBIE BOIOPOCIH,
npyrue npotuctsl. KonoHuanbHble OpraHu3Mbl. [[BHKEHHE OJHOKJIETOYHBIX
OpraHu3mMoB:  aME0OMJIHOE, JKI'YTHMKOBO€, pECHHYHOe. 3ammra y
OJTHOKJIETOYHBIX ~ OpPraHu3MoB.  Pa3ipakuMocTh Yy  OJHOKIETOYHBIX

OpraHHU3MOB. Takcucer

4.2

MHOrokjaeTouHble  pacTeHus. B3auMocBsi3b 4YacTeil MHOTOKJIETOYHOTO
opranuzMa. TkaHM, OpraHbl M CHCTEMbl OpPIaHOB MHOT'OKJIETOYHOI'O
opranuzMa. OpraHu3m Kak eauHoe 1enoe. Tkanu pacrenuil. Tumsl
pacTUTENbHBIX  TKaHeW: oOpa3oBaTenbHasi, TMOKPOBHAs, MPOBOJILALA,
OCHOBHasA, MexaHuueckas. OcOOEHHOCTH  CTpOeHHus, QYHKUUH |

PAaCIOJIOKCHUA TKaHEeW B opraHax paCTCHI/Iﬁ

4.3

BereratuBHble UM reHepaTUBHBIE OpraHsl pacTeHUN. (DyHKIMM OpPraHoB U
cucteMm opraHoB. Kapkac pacteHuil. J[BUK€eHHE MHOTOKJIETOYHBIX PAaCTEHUI:
Tponu3Mbl U HacTuM. [lornomenue BoAbl, YIIIEKUCIOTO Ia3a U MUHEPAIBHBIX
BemiecTB pacrteHusmu. Jlpixanuwe pacrenuii. [Juddysus razos uepes
IIOBEPXHOCTh KJIETKH. TpaHCHOpPTHBIE CHUCTEMBl pacTeHHW. BeineneHue y
pacTeHuil. 3amuTa y MHOTOKJIETOYHBIX pacteHud. Kyrukyna. Cpencrsa
MAaCCUBHOU M XUMHUYECKOH 3aUThl. DUTOHIIUIEL.

Pa3gpaxuMocTh U perynsnus y Opranu3MoB. Pa3ipakuMoCTh U perymsiuus y

MHOTI'OKJICTOYHBIX paCTeHHﬁ. PocrtoBrie BCIICCTBA U UX 3HAYCHUC

4.5

MHOroOKJIeTOUYHEIE >KHBOTHBIE. B3amMOCBSI3bp dYacTeli MHOTOKJIIETOYHOTO
opranu3ma. TKaHM, OpraHbl W CHCTEMbl OpPraHOB MHOTOKJIETOYHOTO
opranu3ma. Opranu3m kKak eauHoe Iienoe. ['omeocras. TkaHW KUBOTHBIX U
yejloBeKa. TUMBl JKUBOTHBIX TKaHEH: »SIMTEIUa]bHAs, COEIUHHUTEILHAS,
MblleyHasi, HepBHas. OCOOEHHOCTH CTPOCHHS, (QDYHKIUN M PacHONOKEHUS

TKaHEH B OpraHax KMBOTHBIX U YCJIOBCKA

4.6

OpraHm U CHUCTCMbI OpPraHoB JXHWBOTHBLIX. q)}/HKIII/II/I OpraHOB M CHCTEM




opraHoB. Omopa Tena opranu3MoB. CKkeJeTbl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KMBOTHBIX. HapyxHblll 1 BHyTpeHHUI ckeneT. CTpoeHue u
THUIIBI COCTMHEHUS KOCTEH.

JIBr>keHME MHOTOKJIETOYHBIX JKMBOTHBIX. IIuTanune xuBOTHBIX. IluTaHue
MO3BOHOYHBIX KMBOTHBIX. JlpIxaHue IKUBOTHBIX. KOXXHOE JbIXaHUE.
’KabGepHoe u n€rouyHoe nbpIXaHUE.

JIpixaHre MO3BOHOYHBIX >KHBOTHBIX. DBOJIIOIUOHHOE YCIOKHEHHUE CTPOCHHS
JNErKUX TO3BOHOYHBIX JKMBOTHBIX. JIpIXaTenpHas CUCTEMa YEJIOBEKA.
MexaHu3M BEHTWISIUMM JIETKUX Yy NTUL U MICKONUTArOUMX. TpaHcrnopT
BEIIECTB y OPraHU3MOB. TpaHCIOPT BEHIECTB Yy KUBOTHBIX. KpoBeHOCHast
cucteMa U e€ opranbsl. KpoBeHOCHas cucTeMa IO3BOHOYHBIX JKUBOTHBIX.
Kpyru  kpoBooOpaimieHus.  DBONIONMOHHBIE  YCIOXHEHHS  CTPOSHUS
KPOBEHOCHOU CHCTEMbI TO3BOHOYHBIX KUBOTHBIX. Bhl/ieNieHne y OpraHnu3MoOB.
Boigenenune y xuBoTHbIX. CoOKparuTenbHble Bakyoigu. OpraHbl BBIACICHHUS.
CBsi3b MOJOCTH TEJAa C KPOBEHOCHOM M BBIICTUTEIBHOM CHCTEMaMH.
Boigenenue y MO3BOHOYHBIX JKMBOTHBIX. 3allliTa y MHOTOKJIETOYHBIX
KUBOTHBIX. [IOKpOBBI U UX TPOU3BOIHBIE.

Pasgpaxxumocte M perymsauus y  OpraHmsMoB. PasgpaxxuMocts  y
OJTHOKJIETOYHBIX OpPraHu3MoB. Takcuchl. Pa3zgpakuMocTe W peryisiuus y
MHOTOKJIETOYHBIX pacTeHU. POCTOBBIE BENIECTBA U UX 3HAYCHHE.

HepBuas cucrema wu pediekTopHas peryasiuds Yy MHOTOKJIETOYHBIX
KUBOTHBIX. HepBHasg cuctema m €€ oTnenbl. DBOIIOLIUOHHOE YCIOKHEHHE
CTPOCHHUS HEPBHOW CUCTEMBI Y )KUBOTHBIX.

Pa3zpaborka anroputmoB u mporpamm it 3GPexkTUBHONW (YHKIITMOHATBLHON
aHHOTAllMd  T€HOMOB, TPAHCKPUNTOMOB, MPOTEOMOB, MeTabOIOMOB

MUKPOOPraHnu3mMoB, paCTeHHﬁ, JKHMBOTHBIX M YCJIOBCKaA

OpFaHH3M YCJIOBCKA U €TI0 3JO0POBLE

5.1

Opranbl W CHCTEMBl OpPraHoB 4ejoBeka. OTaenbl TOJOBHOIO MO3ra
MMO3BOHOYHBIX XKHUBOTHBIX. Pednekc u pednexkropHas myra. besycnoBHbie u
ycinoBHBIE pediiekchl. ['ymopanbHas peryiasnuss W SHIOKPUHHAS CHUCTEMa
KUBOTHBIX M 4YesoBeka. JKene3bl 3HAOKPUHHOM CHCTEMBbl M HUX TOPMOHBI.
JlelictBue TOpPMOHOB. B3aMMOCBS3b HEPBHONM M JHIAOKPUHHOW CHCTEM.
l'umotanamo-runodu3apHas cucrema. Pedriekc u peduekTopHas ayra.

besyciioBHbIE U yCIOBHBIE Pe(IICKCHI

5.2

3ammra opranuszMa ot OonesHeil. IMMmyHHast cuctema uenoBeka. KieTouHblit
U TYMOPaJIbHBII IMMYHUTET. Bpoka€HHBIN, IpHoOpeTéHHBIN crienupuIecKuit
UMMYyHHUTET. Teopusi KIOHAJIbHO-CENIEKTUBHOIO uMMyHuTteta (I1.Opnux,

®.M.bepuer, C.ToneraBa). BocnamurteibHble OTBETHI OpraHu3MoB. Poiib




BpO)KI[éHHOFO HMMYHHUTCTA B Pa3BUTUN CUCTCMHBIX 3a00JIeBaHUI

5.3

KposeHocHas cucrema u €€ opranbl. Cepilie, KpOBEHOCHBIE COCYZbl U KPOBb.

Kpyru xpoBooOpamienus. Pabora cepana u e€ perymsius

5.4

Hpixanne uyenoBeka. Juddy3us ra3oB dYepe3 MOBEPXHOCTh  KIETKH.
JlpixaTenbHasgs cucTteMa 4esioBeKa. JlpixatenbHas MNOBEPXHOCTh. Perymsums

nbixanus. J{prxaTenpHbie 00bEMBI

5.5

[TumeBapurenbHas cucreMa yenoBeka. OTaesbl MUILEBAPUTENIBHOTO TPAKTA.
[ImmeBapuTenpHple  Kene3bl. BHYTPHUIIONOCTHOE M BHYTPHUKIETOYHOE

MUIIEBapEHNE

5.6

IlokpoBbl M ux mnpousBoaHble. Opranbl BblaeneHus. [louku. Ctpoenue u
¢byHkMoHUpoBaHue HedpoHa. DuubTpanus, cekpeuus U oOpaTHOE
BCAaChIBAaHUE KaK MEXaHM3Mbl pabOThl OpraHoB BblieneHus. OOpa3oBaHue

MOYH Yy YCJIOBECKA

5.7

HBI/I)KGHI/IG yenoBeKa: MblieuHas cucreMa. CKeleTHRIS MBIIINBI 1 UX pa60Ta.

CtpoeHue U TUITBI COEAUHEHHS KOCTEM

Teopus 3Bomtounu. Pazsutue »u3Hu Ha 3emiie

6.1

OpomoniionHast Teopusi Y. [lapBuna. [lpeamocbulku  BO3HHUKHOBEHUS
napsuHu3Ma. JKu3Hb 1 HaydHas aearenbHocTs Y. JlapBuHa.

JIBMIKYIIME CUIIBI 3BOJIFOLMH BUAOB 110 Y. J[apBUHY (BBICOKAsE HHTEHCUBHOCTb
pa3sMHOXEHHs OpraHU3MOB, HAcJIeJICTBEHHas W3MEHYMBOCTh, Oopbba 3a
CYIIECTBOBAHUE, €CTECTBEHHBIH U UCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunreTnueckoil Teopun sBomouuu (CTD). HelitpanbHas
Teopust HBoitonH. COBpEeMEHHass »3BOJIOLUOHHAs OuoNorus. 3HaueHHe
HBOJIIOLMOHHON TEOpUH B (POPMUPOBAHMM €CTECTBEHHO-HAYYHOW KapTHHBI

Mupa

6.2

[lonmynsiuyst kKak ayeMeHTapHas equHHUIA 3BOOLMH. COBPEMEHHBIE METOABI
OLIEHKM T€HETHYECKOro pazHooOpas3ust M CTPYKTYphl nomyisiuid. V3mMeHnenue
reHooH/]a MONYJIAIKMU KaK JIEMEHTApHOE 3BOJIIOIMOHHOE SIBICHUE. 3aKOH
reHerudeckoro paHosecus J[x. Xapau, B. BaiinGepra.

DOneMeHTapHble (akTOpbl (IBIKYIIME CHUJIBI) DBOJIONUH. MyTarlMOHHBIN
npouecc. KomOunatuBHas wu3MeHuUuBOCTh. [Ipeilip reHoB — ciiyyaiiHble
HEHAIpaBJICHHbIE W3MEHEHMs 4YacToT ajuieneil B mnomymasuusax. O¢dext
ocHoBaTens.  Murpanuu.  M3onsums — momynsuuii:  reorpaduyeckas
(mpocTpaHCcTBeHHas ), Orosoruueckas (pernpoyKTUBHA).

EcrectBennplii oTOOp — HampaBistomuid ¢dakTop dSBoonud. DPopMbl
€CTECTBEHHOI0 0TOOpa: JABWXKYLIMHM, CTAaOWIN3UPYIOIUH, pa3pbIBAIOLIMMA

(nu3pyntuBHbIi). [TonoBoit 0TOOD.




[IpucnocoOiIeHHOCTh  OPraHM3MOB  Kak  pe3ylbTaT  MHUKPOIBOJIIOLIUU.
Bo3HukHOBEHHE  MpHCIIOCOONEHM Yy  OpraHu3MoB. ApoMop¢o3bl |
UIA0AJaNTaluu. IIpumepst MPUCIIOCOOICHUIA y OpraHu3MOB.
OTHOCHTENBHOCTD MPUCTIOCOOJICHHOCTH OPTaHU3MOB.

Bun, ero xpurtepuum u CcTpykTypa. BumooOpazoBaHue Kak pe3yibTaT
MUKpO3BOIIOIUH. M3omsamus — kimoueBoil paxtop BunooOpazoBanus. [lytu u
CIIOCOOBI BH1000pa30BaHMS: aJIONaTPUIECKOE (reorpaduyeckoe),
CUMITaTPUYECKOE  (IKOJIOTHYECKOE), «MTHOBEHHOE»  (TIOJIUTLIOWIN3AIINS,
rudpuau3anyst). JureabHOCTh HBOIIOIMOHHBIX TPOLIECCOB.

Mexanu3mbl HOpMUPOBAHUS OMOJIOTHUECKOTO PA3HOOOpa3Hsl.

Posnb 3BOIIOIIMOHHON OMOI0rUK B pa3pabOTKe HayYHBIX METO/I0B COXPaHEHHUS
O6unopazHooOpazus. MUKpPOIBOIOLUS M KOABOIIOIMS MAPa3UTOB U UX XO35EB.
MexaHu3mbl (OPMUPOBAHHUS YCTOMUMBOCTH K AHTHOMOTMKAM M CIIOCOOBI

00pBOBI C HEl

6.3

Metoabl  u3ydeHus  MakposBoitonuu. [laseoHTonmoruuyeckue  METOABI
u3yueHust spomonuu. Ilepexoanbie (GopMbl M (UIOTEHETUYECKHE PsIbI
OpPTraHU3MOB.

buoreorpaduyeckne metoapl u3ydeHus somonuu. CpaBHeHHE (IOPBHI H
(dbayHBI MaTepUKOB U OCTPOBOB. bruoreorpaduueckue obmactu 3emi. Buasi-
SHJIEMUKHU M PEITUKTHL

DOMOPHOTIOTHYECKUE W CPABHUTEILHO-MOP(OJIOTHUECKAE METOJbI H3YyUeHHUS
HBOJIONMH. |'€HETHYECKEe MEXaHW3MBI SBOJIOIMH OHTOTEHE3a M TOSBIICHHUS
HBOJIIOIMOHHBIX  HOBIIECTB. ['OMOJOTMYHBIE W aHAJIOTUYHBIE OpraHbI.
PymumentapHble opraHel M aTaBU3MBL.  MOJEKYISIpHO-TEHETHYECKHE,
OMOXMMHUYECKHE W MaTeMaTHYECKUE METOJIbl HM3YYCHHS  IBOIIOIUH.
I'omonoruunsie T'CHBI. CoBpemeHHbIe METO/IbI MOCTPOCHUS
(WIOreHETHYECKUX JIEPCBHEB.

XpPOMOCOMHBIC MYTaIlH U 3BOJIIOIHS TCHOMOB.

OOmre 3aKOHOMEPHOCTH (TpaBuiia) 3BOMIOIMUA. HeoOpaTuMOCTh 3BOIIOLUH.

A,Z[aHTI/IBHaH paauanus. HepaBHOMepHOCTB TCMIIOB 3BOJIOIINHU

6.4

Hayunple runore3bl NPOUCXOXKICHHA KHM3HM Ha 3emie. AOuoreHes u
naHcriepmus.  JloHaydyHble — NpeACTaBICHUS O  3aPOXKICHUU  KHU3HH
(kpeaunoHu3M). I'mnoresa IMOCTOSHHOIO CaMO3apOXKIEHUS JKU3HM M €€
onpoepxkenue omnbitamu  ®. Pemu, JI. Cnammanunanu, JI.  Ilactepa.
[IponcxoXaeHne KU3HU U acTPOOUOIOTHSL.

OcHoBHbIE JTaIlbI HEOPraHUYECKOU JBOJIIOLIUN. IInanerapnas
(reoyornyeckasi) SBOJIONUA. XUMHUYECKass HBOJIONUSA. AOMOTEHHBIN CHUHTE3

OpraHMyeckux BewiecTB M3 Heopranuyeckux. OmnbiT C. Mumnepa u I'. FOpu.




OO6pa3zoBanue mnosuMmepoB U3 MoHoMepoB. KoauepBaTtHas rumnoreza A.U.
Onapuna, runoreza mnepBudHoro OymeboHa JIk. XonjeiHa, TeHETHYECKas
runore3a . Mémrepa. Pubosumer (T. Yek) u rumorte3a «vmpa PHK» V.
I'un6epra. DopmupoBaHre MEMOPaH U BOSHUKHOBEHHUE MPOTOKIICTKH.
Hctopus 3emnu u MeToasl €€ u3ydeHus. Mickonaemble OpraHu4ecKue OCTaTKH.
I'eoxpononorust u e€ meronbl. OTHOCUTEIbHAS U a0COMIOTHASE T€OXPOHOJIOTHS.
['eoxpoHooruyueckas mKkasia: S0HbI, 3pbl, HEPUOBIL, STTOXH.

Hauanenble sTambl opranmyeckod »sBosonuu. [losiBieHue U 3BOJIOLUA
MEepBBIX KIETOK. OBOJIONUS MeTabonu3Ma. BO3HHKHOBEHHE TEpBBIX
skocucteM. CoBpeMeHHble MUKpPOOHBIE OMOIUIEHKM KaK aHajor MEpBBIX Ha
3emite coobmectB. CTpoMaTonuThl. [IpokapuoThl U 3yKapUOTHI.
[IpoucxoxaeHne 3ykapuoT (CUMOHOreHe3). DBOIIOIMOHHOE MPOUCXOKACHNE
BHUpYycOB. IIponcxokIeHne MHOTOKJIETOYHBIX OpraHW3MOB. Bo3HUKHOBEHUE
OCHOBHBIX TPYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE ATalbl 3BOJNIONMU BHICIIMX pacTeHuil. OcHOBHbIE apoMop(do3bl
pacreHui. Beixon pacrenuit Ha cymy. [losiBieHHME CIIOPOBBIX PAcCTECHUR M
3aBoeBaHHe MMM cymu. CeMeHHble pacTeHus. [IponcxoxaeHHe IBETKOBBIX
pacTeHun.

OCHOBHBIE JTambl 3BOJIONHUHA >KUBOTHOTO Mupa. OCHOBHBIE apoMopdo3bI
KUBOTHbIX. Bennckas ¢ayna. KemOpuiickuii B3pplIB  — TOSIBIECHUE
coBpeMeHHbIX TumnoB. IlepBbie xopaoBble kHBOTHblE. JKH3HB B BOJE.
OBomronus  NO3BOHOYHBIX. [Ipoucxoxaenne amdpuOuit U penTIHM.
[Ipoucxoxnenne  MIEKONMUTAOUIMX M NOTUL. [IpUHOMI — KJIFOYEBOTO
apomopdo3za. OcBoeHre OECMO3BOHOYHBIMH M TMO3BOHOYHBIMU KUBOTHBIMHU
CYILIN.

PazButne xu3HM Ha 3emie MO ’paM M MEpHOJIaM: apxel, MPOTEepO30H,
nmajeo30i, Me3030i, KaiiHo30iM. OOImas XxapakTepuCTHKAa KiIUMara |
reoJIOTHYECKUX IpoueccoB. IlosBieHne u pacuBeT XapaKTEPHBIX OPraHU3MOB.
VYraeobpazoBaHue: €ro yCJIOBHA U BIMSHUE HA T'a30BbI COCTaB aTMOC(EpHI.
MaccoBble BBIMHUpPAHHS — JKOJIOTMUECKHE KpU3MChl Ipouuioro. Ilpuumzsl u
CJIEJICTBUSl MAacCOBBIX BbIMUpaHUN. COBPEMEHHBIN HKOJIOTMYECKUN KpHU3HC,

€ro 0CO0OEHHOCTH

6.5

Pasnenel u 3agaun antpononoruv. Meronabl aHTponojoruu. CTaHOBIEHHE
IIPEICTABICHU O MPOUCXOXKACHUU dYesoBeka. COBpEMEHHbIE Hay4dHbIE
TEOPHH.

CxoAcTBO yesoBeKa ¢ *KUBOTHBIMHU. CHUCTEMATHUECKOE MOJI0KEHNE YETIOBEKa.
CBunerenbcTBa CXOJACTBA Ye€JIOBEKa C  JKMBOTHBIMHM: CpPaBHUTEIBHO-

MOpP(OJIOTHIECKHUE, AMOPHOJIOTUYECKUE, (hU3M0I0T0-OMOXUMHYECKHE,




noseneHueckne. OTaMuMs YeIoBEKa OT >KUBOTHBIX. [IpsmMoxoknenue u
KOMIUIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE rOJOBHOIO MO3ra U BTOPOM
CUTHAJIbHOW CUCTEMBI.

JIBrkyme cuibl ((akTopbl) aHTPONOreHe3a: OMOJIOTHYECKHEe, COLUANIbHBIC.
CooTHolieHne OMOIOrMYECKUX U COLUAIBHBIX (DaKTOPOB B aHTPOIIOTEHESE.
OCHOBHBIE CTaJUU AHTPOIOreHE3a. ABCTPAJONHUTEKH — JBYHOTHE MPEIKU
monen. YemoBek ymenslid, IEPBBIE M3TOTOBICHHA Opyaud Tpyzda. Yemosek
MPSMOXOJISAIINNA W TIEPBBIA BBIXOJ Jronel 3a mpenensl Adpuku. UemoBek
reiaenp0eprckuii — oOmuUi MPeIoK HeaHIepTaIbCKOTO YEJIOBEKa U YeJIOBEeKa
pa3zymHoro. YenoBek HeaHAEPTAIbCKUI KaK BUJI JIOJIEH XOJOAHOTO KJIMMAaTa.
YenoBek pa3yMHBI COBPEMEHHOI'O THIIA, JEHUCOBCKUN YEJIOBEK, OCBOCHUE
KOHTHHEHTOB 3a npeaenamu AQpUKH.

DBOJIIOLIUS COBPEMEHHOr0 4esioBeka. EcTecTBeHHBI OTOOp B MOMYJSALUAX
yenoBeka. MyTaluuMoHHBIH mnpounecc u  noiauMopdusm. IlomymnsunoHHbIE
BOJIHBI, Apei¢ TeHoB, murpauus U <«3(QQGeKT OCHOBATEIs» B MOIMYJISALUAX
COBPEMEHHOI'0 Y€JIOBEKa.

UYenoseueckue pacel. Ilomsatue o pace. bombmme pachl: eBponeouaHas
(eBpasmiickasi), aBCTpajO-HErpoujHAas (dPKBAaTOpUAIbHAsA), MOHTOJOUIHAS
(a3maTcko-aMepuKaHCcKas). Bpems v myTu paccesieHus: 4eloBeKa IO IJIaHeTe.
EnunctBo 4yenmoBeueckux pac. HayuHas HecoCTOATENbHOCTh pacusMma.
[Iprcnoco0aeHHOCTh YeoBeKa K pPa3HbIM YCIOBHSIM OKPYKAIOLIEH Cpebl.
Bnusnue reorpaduyeckoil cpenbl U Apeiida TeHOB Ha MOPQOJIOTHUI0 U

(bU3HOIOTHIO YeTIOBeKa

OKOCUCTEMEI U MNpUcCymue MM 3aKOHOMECPHOCTH

7.1

Pa3nensl u 3agaun sxosorun. CBA3b 3KOJOTUHU C IPYTUMH HayKaMU.
Metoast skonorun. IloneBbie HaOMIOAEHUS. DKCIIEPUMEHTHI B JKOJOTHH:
MPUPOJHBIE W JabopaTopHble. MoaenupoBaHUE B DKOJIOTHH. MOHHTOPUHT

OKPY’KaIOIIIEH CpPeJIbl: TOKATBHBIN, PETHOHAIBHBIN U TJI00ATBHBIN

7.2

Dxonorndeckue (pakTopbl U 3aKOHOMEPHOCTH MX AeicTBusA. Knaccubukarms
IKOJIOTUYECKHX (hAaKTOPOB: aOMOTHYECKHE, OMOTHYECKHE, AHTPOIOTCHHBIE.
OOmue 3aKOHOMEPHOCTH JeicTBUsI 3Kojorndeckux ¢akropoB. IIpasuio
munuMmyma (K. HInpenrens, 0. JIu6ux). TonepaHTHOCTb. DBpUOHOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnyeckune ¢aktopsl. CBeT Kak »sKosormdyeckuit Qaxrop. [leiictBue
pa3HBIX YYaCTKOB COJIHEYHOT'O CIIEKTpa Ha OpraHu3Mbl. DKOJIOTHYECKUE
IPYIIBl PACTEHUHA M KUBOTHBIX 10 OTHOIICHUIO K cBeTy. CHUrHayibHas poJb
ceera. POTONEPUOAU3M.

Temmnepatrypa kak okojormueckuii ¢akrop. JleWicTBue Temmeparypsl Ha
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opranu3msl. [IoMKMIOTEpMHBIE U TOMOHOTEPMHBIE OpPTraHU3MbI. DBPUTEPMHBIE
U CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxunocts kak skojormdeckuii Qakrop. Ilpucmocobnenuss pacteHuil K
MoJyIep KaHuI0 BOAHOTO Oananca. Kiaccudukamms pacTeHUi M0 OTHOLICHHUIO K
BoJie. [Iprcnoco6ieHust )KUBOTHBIX K U3MEHEHUIO BOJJHOTO PEXHUMA.

Cpenbl oOWTaHUS OpPraHU3MOB: BOJHAs, HA3€MHO-BO3JYILIHAs, IMOYBEHHAas,
riyOMHHas TMOANOYBEHHAsl, BHYTpUOpPraHu3MeHHas. OU3NKO-XUMHYECKUE
O0COOCHHOCTH Ccpel oOuTaHusi opraHu3MoB. [IpucrocoOieHnss OpraHu3MOB K
KM3HU B Pa3HbIX CPENaX.

buonornueckue putmbl. BHemHue W BHYTpeHHME pPUTMbI. CyTOYHBIE H
roANYHble  PUTMBL.  [IpHCIIOCOOJIEHHOCTh  OpPraHU3MOB K  CE30HHBIM
VU3MEHEHHUSAM YCIIOBHUH JKNU3HHU.

Xuznennole ¢opmbl opraHuzMoB. [loHATHe o0 JKU3HEHHOH (opme.
Xuznennole GopMBl pacTeHUIl: JepeBbs, KYCTApHUKH, KyCTapHUYKH,
MHOTOJIETHUE TPaBbl, OJHOJICTHHE TpaBbl. JKHU3HEHHBIE (OPMBI >KUBOTHBIX:
THJIPOOMOHTHI, T€OOMOHTHI, a3pOOHOHTHL. OCOOEHHOCTH CTpOeHHA U oOpasza
KU3HU.

buotndeckue GaxTopsl. Buibl OMOTHYECKNX B3aMMOACHUCTBUI: KOHKYPEHIIHS,
XHITHAYECTBO, CHUMOMO3 ® ero ¢opwmbel. [lapasutusm, Koomepanus,
MYTYaJu3M, KOMMEHCAJIN3M (KBapTHpaAHTCTBO, HaxJIEOHUYECTBO).
Herpoduueckue BzaumonaeicTeus (Tonuueckue, popudeckue, hadpudeckue).
3HaueHne OMOTHYECKHX B3aWMOJAEMCTBUIN AJIs CYIIECTBOBAHMS OPTaHU3MOB B

cpene ooutanus. [IpMHIMI KOHKYPEHTHOTO UCKITIOYEHUS

DKoJoru4ecKue XapaKTepUCTUKU TOMYJISIITUH. [Nonynsuus Kak
Ouosiornyeckas cucrema. Poilb HEOIHOPOJHOCTH Cpelbl, (PU3NYECKUX
OappepoB M OCOOCHHOCTEH  OmoJIorMM  BHUIOB B  (DOPMHPOBAHHH
IIPOCTPAHCTBEHHON  CTPYKTypbl — nomyisiuuid. OCHOBHBIE — IIOKa3aTelu
MOMYJISIIMK: YHUCIEHHOCTb, IJIOTHOCTb, BO3PACTHAs W I0JIOBas CTPYKTYpa,
POKIAEMOCTB, IPUPOCT, TEMII POCTA, CMEPTHOCTDb, MUTPALIMSL.

OKosorudeckas CTpyKTypa nonyiasuuu. OLeHKa YHMCIEHHOCTU IOIYJISALUU.
JluHaMuKa MOIYJISLUYU U €€ peryisiiys. buoTuyeckuil OTeHIUa MOIYJISALUH.
MonenupoBanue JUHaAMHUKU nonyiasiuu. KpuBbele pocTa YHMCIEHHOCTU
nonynsiuuy. Kpusble BboKUBaHMS. Perynsiys 4ucieHHOCTH NOMyJIsSUui: poib
(GakTOpOB, 3aBHCAIIMX W HE 3aBHCAIIUX OT IUIOTHOCTH. DKOJIOTUYECKHE
cTpareruu BUI0B (I- u K-ctparerumn).

[lonsatue 00 sKkonoruueckod Hume Buga. Mectoobutanue. MHoromepHas
MoJienb dkosornyecko Humm Jx. .M. XatunHcoHa. Pazmepsl 3K010rnyeckoi

HHUIIIN. HOTeHHI/IaHBHaﬂ " pC€aln30BaHHAAg HUIIN.




Bun kak cucrema mnonynauuii. Apeansl BUJIOB. BUIIBI M MX KU3HEHHbBIE
cTparerud. 3aKOHOMEPHOCTM TOBEACHUS M  MHUIpalUid  KUBOTHBIX.

buonorunyeckue nHBa3UKU YYKCPOJAHBIX BUIOB
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CoobmecTBa oOpranu3MoB. buomeno3 u ero crTpykrypa. CBs3u MeEXIy
OpraHm3MamMu B OHOIIEHO3e. DKOCHUCTeMa Kak OTKpbiTas cucrema (A.J[x.
Tencnu). OyHKIMOHATIBHBIE OJIOKH OPraHU3MOB B 3KOCHCTEME: MPOAYLIEHTHI,
KOHCYMEHTBI, pelylileHThl. Tpoduueckue ypoBHH. Tpoduueckue ey U ceTu.
Abuotuueckue 610ku skocucteM. [TouBsl U uibl B 3kocucteMax. Kpyrosopor
BEIIECTB U MMOTOK SHEPTUHU B IKOCUCTEME.

OcHOBHBIE  TOKa3aTelu  JKOCHCTEMBL.  buomacca W MpOIyKIus.
DKOJOrH4ecKre MUPaMUIbl YUCes, OMOMACChI U DHEPTHH.

HanpasneHHble 3aKkOHOMEpHBIE CMEHBI COOOIIECTB — cyKleccud. [lepBuuHbIe 1
BTOPUYHBIE CYKLECCMM W HX INPUYMHBL. AHTpPOINOI€HHBbIE BO3JEHCTBHSA Ha
cykueccun. KimmakcHoe coobmectBo.  buopasnooOpasue M moigHOTa
KPYTOBOPOTa BEILIECTB — OCHOBA YCTONUMBOCTH COOOIIIECTB.

IIpuponHbie 3K0cHCTEMBI. AHTPOIIOT€HHBIE 3KOCHCTEMBI. ATrpPOIKOCUCTEMA.
ArponieHo3.  Paznuumsg  MeXIy  aHTPONOI€HHBIMH U NPUPOJHBIMU
9KOCUCTEMAMH.

Yp6oskocuctembl. OCHOBHBIE KOMITIOHEHTHI ypOoskocucteM. [ opojackast
dnopa u dayna. CuHaHTpOmH3aIMsA TOPOACKOH (ayHbl. bronorudeckoe u
XO35IICTBEHHOE 3HAaYEHUEe arpo3KoCUCTEM u ypOO3KOCUCTEM.
3aKOHOMEPHOCTH (OPMHUPOBAHUS OCHOBHBIX B3aMMOJICHCTBUI OpPraHU3MOB B
HKOCUCTEMAX.

[lepeHoc 2HEpruM M  BEIIECTB MEXAY CMEXHBIMH 3KOCHCTEMaMHU.
YCTOWYMBOCTh  OpPraHW3MOB, TONYJAIMA W JIKOCHCTEM B  YCIOBHUSX

CCTCCTBCHHLIX U aHTPOIIOI'CHHBIX BO3JICICTBUI
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buocdepa — oOmemmanerapHas o00oj0uka 3eMiM, T CYIIECTBYET WU
cymecTtBoBana ku3Hb. Yuenue B.M. Bepnamackoro o Omocdepe. ObGmactu
ouocdepsl u e€ cocta. XKuBoe BemiecTBo Onochepsl 1 ero PyHKITHH.
3aKOHOMEPHOCTH CyIIecTBOBaHUs Onocdepbl. OcoOeHHOCTH Onochepsl Kak
ro0ankHOM  dKOcUCTeMBbl. JlMHaMuU4eckoe paBHOBecue B Ouocdepe.
KpyroBopotsl BemecTB U OHOreoOXMMHYECKHE IHMKIbI (yriepona, azoTa).
PutmudHOCTS siBeHUl B 6nocdepe.

3onanpHOCTE OMOcheprl. [lonsTre o Omome. OCHOBHBIE OHWOMBI CYIIU:
TYHJpa, XBOWHBIE Jileca, CMEIIAHHBIE W IIUPOKOJIMCTBEHHBIC Jieca, CTEIH,
CaBaHHbBI, IyCTBIHM, TPONHUYECKHE  Jieca, BBICOKOTOphs.  Kummar,
PacCTUTENbHBINA U )KUBOTHBIA MUP OMOMOB CYIIIH.

CrpykTypa 1 (yHKIUS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOT0 MOTEHIMaja 1




OonochepHbIX QyHKIIHHA
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OKOJIOTMYECKHE KPHU3UChl M MX IpUYMHBL. Bo3xpelicTBue uenoBeka Ha
ouoctepy. 3arps3HeHHEe BO3AYIIHOW cpeanl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BoAHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Paspymienune nousbel. OxpaHa
IIOYBEHHBIX pecypcoB. M3MeHenune knumara.

AHTpONOreHHOE BO3JCHCTBUE HAa PACTUTENBbHBIN W >KUBOTHBIA Mup. OxpaHa
PACTUTENBLHOTO U XKUBOTHOTO MUpa. OCHOBHbIE MPUHIMIIBI OXPaHbl PUPOIBL.
Kpacupie xuHuru. Ocobo oxpansemsbie npupoaasie Tepputopun (OOIIT).
Boranunueckue caapl ¥ 300J0THYECKUE TTAPKU.

OCHOBHBIE NPUHIMINBI YCTOWYMBOIO Pa3BUTUS YEIOBEUECTBA WU IMPHUPOJIBI.
PanmonanbHoe  MPHUPOAONONB30BAaHWE M COXpaHEHHE OMOJOTrHYEeCKOTro

pa3zHooOpaszus 3eMiun




