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MNOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo yuebHOMy mnpenmery "buonorus" (manee - Ouosorus) Ha
YpPOBHE cpeHero ooiiero oodpa3zoBaHusi pa3paboraHa Ha ocHoBe DenepanibHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit @enepanuny,
dI'OC COO, Konuenumu mnpenogaBaHusi ydeOHOro mnpenMera «buonorus» u
OCHOBHBIX TMOJIOKEHUH (penepaibHOM paboyelt mporpaMMbl BOCITUTAHUS.

VYueOnpiii npeamer «buonorus» yriyonéunoro ypoBHs u3ydenust (10-11
KJIACChl)  fABJIAETCS  OJHMM K3  KOMIIOHEHTOB  MPEAMETHOW  00jacTu
«EcTtectBeHHOHayuHble npeameTb». CornacHo mnonoxenusim PIOC COO
npoduiIbHbIE yueOHbIE MPEAMETHI, U3y4yaeMble Ha yri1yOJIEHHOM YPOBHE, SIBIISIOTCS
criocoboM nuddepeHnmranuu 00ydeHusl Ha YpoBHE cpeHero o01iero oopa3oBaHus
U TIPU3BaHbl 00ECMEUUTh MPEEMCTBEHHOCTh MEXY OCHOBHBIM OOIIUM, CPEIHUM
o01IMM, cpeaHuM MpodeCCUOHATIBHBIM U BBICIIUM 00pa3oBaHueM. B To ke BpeMs
KOKIBIM W3 OTUX YYEOHBIX TMPEAMETOB JODKEH OBITh OpHUEHTHPOBAH Ha
MPUOPUTETHOE pelieHne 00pa3oBaTeNbHBIX, BOCIUTATEIBHBIX W PA3BUBAIOIIUX
3a/lay, CBS3aHHBIX C MPOPOpPUEHTAIMEH OOYYaAIOMUXCS U CTUMYJIUPOBAHHEM
MHTEpeca K KOHKPETHOM O0O0JacTH HAay4HOrO 3HaHUS, CBSI3AHHOTO C OHMOJIOTHEH,
MEIULMHOMN, YKOJIOTUEN, TICUXOJIOTUEHN, CLIOPTOM WJIM BOCHHBIM JIETIOM.

[Iporpamma no yuebHomy npenmerty "buonorus" na€r npencraBieHue o HeIu
W 3a7a4ax u3ydeHusi yaeOHoro mpemmera «buomorus» Ha yriyOnEHHOM YpOBHE,
ompezenser o0s3arenbHOe (MHBApUAHTHOE) TMPEAMETHOE COJEp)KaHUEe, €ro
CTPYKTYpUpPOBAaHHME IO pa3feilaM W TeMaM, paclpeaelieHue Mo Kiaccawm,
PEKOMEHYeT TMOCIEAOBATEIbHOCTh M3yYEHHUs Y4eOHOro marepuana ¢ y4dérom
MEXIPEIMETHBIX M BHYTPHUIPEIMETHBIX CBSI3€H, JIOTMKM Y4eOHOro mpolecca,
BO3PACTHBIX OCOOEHHOCTEH 0Oyuaromuxcs. B nmporpamme no 6uosioruu peajau3oBaH
MPUHIIUI PEEMCTBEHHOCTH C U3YYCHUEM OMOJIOTHU HA YPOBHE OCHOBHOTO OOIIIETO
oOpa3oBaHus, Onaromaps YeMy TIPOCMAaTpPUBACTCS  HAMPaBIECHHOCTh  Ha
MOCIIEYIOIIEe pa3BUTUE OWOJIOTWYECKUX 3HAHWW, OPUEHTHUPOBAHHBIX Ha
dbopMHUpOBaHHME  €CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHS,  IKOJIOTHYECKOTO
MBIIIJIEHUS, PEJCTaBICHUN O 3JJOPOBOM 00pase »KU3HU, Ha BOCIIUTAHHUE OEPEKHOTO
OTHOIIICHUS K OKpY Karollel MpupoaHou cpeze. B mporpamMMe 1o OHONIOTUU TaKxke
MOKa3aHbl BO3MOXKHOCTU ydeOHOro mnpenMera «buonorus» B peanuzanuu
tpeboBanuiit ®I'OC COO K MIaHUPYEMbIM JUYHOCTHBIM, METANpPEAMETHBIM U
MpeAMETHBIM pe3yJibTaTaM 00y4eHUs U B (DOPMUPOBAHUM OCHOBHBIX BUJIOB y4€OHO-
MO3HABATEIbHON JAEATENIBHOCTH OOYYaIOLIUXCSA [0 OCBOCHHMIO COJEpKaHUS
Ouonoruyeckoro 00pa3oBaHusi HA YPOBHE CPEHEro 0011ero 0opa3oBaHusl.

VYueOnbiii npeamer «buonorus» Ha ypoBHE CpelHEro odiiero oOpa3oBaHHUs
3aBepiuaeT OMONIOruHYecKoe 00pa3oBaHUE B IKOJIE U OPUEHTUPOBAH HA pacIIUPEHUE



U yrioyOsenue 3HaHui 00ydJaronuxcs O )KUBOHM MPUPOE, OCHOBAX MOJEKYISIPHON 1
KJIETOYHOM OMOJO0TrMHU, SMOPUOIIOrMU U OUOJIOTUHU Pa3BUTHUS, TEHETHKH, CEJIEKIUH,
OMOTEXHOJIOTHUH, IBOJIOLUOHHOIO YUYEHHS U SKOJIOTHH.

N3yyenue ydeOHOro mnpeamera «buosnorus» Ha YrIyOJIGHHOM YPOBHE
OPHEHTHPOBAHO HA TMOJTOTOBKY OOYYArOMIMXCS K IMOCIEAYIOIIEMY IOIYYCHHIO
Ouojoruuyeckoro  oOpa3oBaHUsT B By3aX W OpraHu3alUsaX  CPEIHEro
npodeccuonanbHoro odbpazoBanusi. OCHOBY €ro COJEp>KaHusl COCTABISET CUCTEMaA
OMONIOrMYECKUX  3HAHWM, TONYYEHHBIX TPU HU3YUYCHHU  OOYyYaIOUIIMHUCS
COOTBETCTBYIOLUX CHUCTEMATHUYECKUX pa3esioB OMOJIOTMH Ha YPOBHE OCHOBHOTO
obmiero obpazoBanusi, B 10—11 kmaccax 3Tu 3HaHUS MONy4yaroT pa3Butue. Tak,
pacCIIMPEHBI U YTIyOJIeHbl OMOIOTHYECKHE 3HAHUS O PACTEHHSIX, )KUBOTHBIX, TPHOaXx,
OakTepusix, OpraHuU3MeE  4YeJlOBeKa, OOMMX  3aKOHOMEPHOCTSX  JKU3HH,
JIOTIOJTHUTENIBHO BKJIFOYEHBI OMOJIOrMYE€CKUE CBEECHUS MPUKIIATHOTO U TOMCKOBOTO
XapakTepa, KOTOPhIE MOXHO HCIOJIb30BAaTh KaK OPUEHTHPHI AJSl MOCIEAYIOUIETO
BbIOOpa mipodeccun. Bo3MoxkHa Takke HHTErpanus OUOIOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMHU 3HAHUAMHM, MOTYYCHHBIMU OOYYAIOIIMMUCA TPU H3YyUCHHUH
busuKu, XuMuH, reorpaduy 1 MaTEMATHKH.

Crpyktypa mporpaMmbl 1o ydyeOHomy mnpenmery '"buomorus" otpaxaer
CHUCTEMHO-YPOBHEBBI UM DBOJIOLMOHHBIA TOIXOAbl K H3YyYEHUIO OHOJOTHUH.
CornacHo UM, U3y4aroTCsl CBOICTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE I AKUBBIX
CUCTEM PA3HOI'0 YPOBHSI OPraHU3alMH, SBOIIOLNN OPraHUYECKOTO MUpa Ha 3eMIIE,
COXpaHEeHUs! OUOJIOrHYEeCKOro pa3HooOpa3us mianersl. Tak, B 10 knacce usyyarorcs
OCHOBBI MOJICKYJISIPHOW M KJIETOYHOW OWOJOTHHM, SMOPHUOIOTUM W OHOJOTHH
pa3BUTHS, TEHETHUKU M CEIEKIHUH, OMOTEXHOJOTMH M CHHTETHYECKOW OHOJIOruH,
aKTYaJu3UPYIOTCS 3HAHUS OOydYaromuxcsd Mo OOTaHWKE, 300JI0TUM, aHATOMUH,
¢busuonorun yenoBeka. B 11 kiacce M3ydaroTcsi BOJIOIMOHHOE YYEHUE, OCHOBBI
9KOJIOTUH M Y4eHHUe o ouocdepe.

VYyeOnbiii  npeamer  «buonorus» mnpusBaH  00ECHEUYUTH  OCBOEHUE
00y4YarIMUMHUCS OMOJIOTUYECKUX TEOPUN U 3aKOHOB, UJEH, MPUHILIUIIOB U MpaBui,
JIeXKAIUX B OCHOBE COBPEMEHHOMN €CTECTBEHHO-HAYYHOU KapTUHBI MUPA, 3HAHUU O
CTPOEHUH, MHOrooOpa3vMM M OCOOEHHOCTSX KJETKH, OpraHu3Ma, OIS,
OMOLIEH03a, 3KOCHCTEMBI, O BBIJAIOIINXCS HAYYHBIX JOCTH)KEHHSIX, COBPEMEHHBIX
WCCJICIOBAHUAX B OMOJIOTHY, MPUKIIAIHBIX acleKTax OMonorndyeckux 3HaHuil. s
pa3BUTHS W TOAJEPKAHUS HMHTEpeca OOydaronmxcs K OWOJIOTHMM HapsAay CO
3HAYUTEIBHBIM 00BEMOM TEOPETHUYECKOr0 MaTepHalia B COAEPNKAHUU MPOTPaAMMBI
1o OMOJIOTUU TPEYCMOTPEHO 3HAKOMCTBO C UCTOPUEH CTAHOBIIECHHUS U Pa3BUTHS
TOM WM MHOM 00J1acTH OMOJIOTUH, BKJIAJI0M OT€YECTBEHHBIX U 3apYOSKHBIX YUEHBIX
B pEIlICHUE BAXKHEUIITNX OMOIOrMYECKHUX M 3KOJIOTHUECKHUX PoOIIeM.



Lens u3yuenus: yuebHoro npeamera «buonorus» Ha yriayOJaEéHHOM YPOBHE —
OBJIaJlcHHEe  OOy4YalOIIMMHUCS  3HAHUAMH O  CTPYKTYPHO-(DYHKIIMOHAJIbHON
OpraHu3alMyd >KMBBIX CHCTEM Pa3HOrO paHra W NPUOOPETEHHE YMEHHI
UCIIOJIb30BaTh 3TU 3HaHUA B (JOPMUPOBAHMM MHTEpeca K OINpelerlEHHON 00JacTH
npo(eCCUOHATIBbHON JAESITEIbHOCTH, CBSI3aHHOM C Ouosiorued, wim K BBIOOpPY
y4eOHOr0 3aBeICHUS JJIsl TPOJIOIKEHUST OMOJIOTHYECKOr0 00pa3oBaHusI.

JlocTrxeHue uUenu u3ydyeHuss ydeOHoro mnpenmera «buonorus» Ha
yriayOJIEHHOM YpOBHE 00€CIIEUMBACTCS PEIICHUEM CIEIYIOIMNX 3aau:

OCBOEHHE O00YYaroIIMMMCS CUCTEMBbI OMOJIOIMYECKHUX 3HaHHI: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPUSIX, KOHLENIUAX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
MpaBUJIaX, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KApTUHY MHUPA; O
CTPOCHHM, MHOIrooOpa3uu M OCOOCHHOCTSIX OHOJOTMYECKUX CUCTEM (KJIETKa,
OpraHu3M, MONyJsalus, BUj, OMOreoleHos3, ouocdepa); 0 BbIIAOIMIMUXCSA OTKPBITHSIX
U COBPEMEHHBIX HCCIEOBAaHUAX B OHOJIOTMH; O3HAKOMIIEHHE OOYYAIOIIMXCA C
METOaMH [IO3HaHUS KUBOM NPHUPOABI:  HCCIEAOBATENCKUMU  METOJAMHU
OMOJIOrNYeCKUX HayK (MOJEKYISIPHOW M KIETOYHOW OHWOJIOTHH, SMOPHOJIOTUU H
OMOJIOrMM Pa3BUTHUS, TEHETUKU U CENEeKLIHH, OMOTEXHOJIOTMH U CHUHTETUYECKOU
OMOJIOrUH, NMaJEOHTOIOTUH, FKOJIOTHUHN); METOJAMHU CaMOCTOSITENIbHOTO IPOBECHMUS
OMOJIOrMYECKUX HCCIENOBaHUM B JjabopaTopuu W B npupone (HaOmrofeHue,
U3MEpPEHUEe, OSKCIEPUMEHT, MOJEIMPOBAHUE); OBJIAJCHUE OOYYAIOIIMMUCS
YMEHUSIMU: CaMOCTOSITEIbHO HAaXOAUTh, AHAJIM3UPOBATh U  HMCIOJb30BaTh
OHOJIOrMYEeCKy0 MH(POPMALIMIO; MOJIb30BATHCS OMOJIIOTMYECKOW TEPMHHOJIOTUEN U
CUMBOJIMKOM; yCTaHaBIUBATh CBA3b MEXIY pa3BUTHEM OHUOJIIOTUHU U COIUAIIBHO-
HKOHOMUYECKUMHU U 3KOJOTHYECKUMH MpoOJieMaMu YeIOBEYECTBA; OICHUBATD
MOCJICACTBUS CBOEM JIESITEIBHOCTH MO OTHOLICHUIO K OKPYKAIOLIEW MPUPOJHOU
cpezne, coOCTBEHHOMY 3710POBbBIO U 3/10pOBBIO OKPYKAIOIIMX JIt0/1ei; 000CHOBBIBATh
U cobmogath Mepbl NPOPUIAKTUKM HH(PEKUMOHHBIX 3a00JIeBaHM, MpaBuia
NnoBeA€HUsT B  mpupone M oOecrieyeHuss  O€30MaCHOCTH  COOCTBEHHOM
KU3HEJIEATEIbHOCTH B YPE3BBIUAMHBIX CUTYaLMSIX MNPUPOJHOIO U TEXHOTEHHOI'O
XapaKTepa; XapaKTepU30BaThb COBPEMEHHbIE HAay4YHbIE OTKPBITUS B 00JacTH
Ouonoruu; pa3BuTHE Yy OOYYAIOIIMXCS MHTEUIEKTYaIbHBIX W  TBOPYECKUX
CHOCOOHOCTEM B IMpoLlecC€ 3HAKOMCTBA C BBIJAIOMIMMUCS OTKPBITUSAMHU U
COBPEMEHHBIMU HCCIIEJOBAHUSAMHM B OHOJIOTHH, pELIAeMbIMU €10 MpodiemMami,
METOJ0JIOTUEN OMOJIOTNYECKOr0 UCCIIE0BAHNS, TIPOBEACHNS IKCIIEPUMEHTAIbHbBIX
UCCJIEIOBAaHUM, pelIeHus] OMOIOrHYECKUX 3aJlay, MOJEIUPOBAHUS OUOJOTHYECKUX
OOBEKTOB U MPOLIECCOB;

BOCIHMTaHUE y 00YJarOIUXCs IIEHHOCTHOT'O OTHOIICHHUS K KUBOM MPUPOJIE B



LIEJIOM U K OTJEIbHBIM €€ 00BEKTaM U SBJICHUAM; (POPMUPOBAHUE IKOJIOTUUYECKOM,
TreHETHYECKOW IPAMOTHOCTH, 001N KYJIbTYpbl IIOBEICHHS B IPUPOJIE; UHTErPALIUH
€CTECTBEHHO-HAaYYHbIX 3HAHMIA; MPUOOpETeHrnEe 00yJatoIUMUCS KOMIETEHTHOCTH B
paloHaIbHOM MPUPOI0NOIB30BaHNH (COOII0ACHUE PABUII TOBEICHUS B IPUPO/IE,
OXpaHbl BUJIOB, dKOCHUCTEM, OHMocdepbl), COXpaHEHUU COOCTBEHHOTO 3/I0POBbS U
3JI0pPOBbSI OKPY>KAIOMIMX JII0JIel (coOmoaeHusT Mep MpoPUIaKTUKKU 3a001eBaHUH,
oOecriedyeHre O€30MaCHOCTH >KU3HEACSATEIbHOCTH B UYPE3BBIYAHHBIX CHUTYaIUsAX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakKTepa) Ha OCHOBE  HMCHOJIb30BAHMS
OMOJOrMYEeCKUX 3HAHUW U YMEHUI B TOBCEAHEBHOM KU3HU;

CO3JaHWe  yCIOBUWA NI  OCO3HAHHOTO  BBIOOpa  OOYyYaIOIIMMHUCS
VHIUBUYyaJIbHOU o0Opa3zoBaTebpHON TPaeKTOPUHU, CrIocoOCTBYIOIIEH
MOCIIEYIONIEMY TMPO(PECCHOHATIEHOMY CaMOOMPEIEICHUIO, B COOTBETCTBUU C
VMHAVBUYaJTbHBIMU UHTEpPECAMHU U OTPEOHOCTIMHU PErMOHA.

OO6miee yncao 4yacoB, OTBEAEHHBIX HAa M3y4yEHUE OMOJIOTMH Ha yriayOJIeHHOM
YpOBHE cpenHero odiiero odpazoBanus, cocrapisieT 204 yaca: B 10 kimacce — 102
yaca (3 yaca B Hezento), B 11 knacce — 102 gaca (3 yaca B HEZENIO).

OT16op opraHuU3alMOHHBIX (OPM, METONOB U CPEACTB OOYy4YEeHHUS OMOIOTUH
OCYIIECTBIISIETCSI C YYETOM CHEUU(HUKU €ro colepKaHUs M HAIpPaBICHHOCTH HA
OPOAOKEHNE OWOJIOTMYECKOro  O00pa3oBaHWs B OpPraHM3alMAX  CPEIHETro
po(ecCHOHaTBLHOTO U BRICIIIET0 00pa30BaHUs.

O0s3aTenbHBIM YCIOBUEM NPU O0y4YEHUH OMOJIOTUU Ha YIITyOJIEHHOM YPOBHE
ABJIIETCS TIPOBEJICHUE J1TA0OpATOPHBIX W MpakTU4YecKux padbor. Takxke ydacTtue
00y4YarIMUXCcad B BBINOJHEHUU MPOEKTHBIX M y4eOHO-HCCIEN0BATEIBCKUX PadoT,
TEMaTUKa KOTOPBIX OMPEAEIIAETCS YUUTEIEM Ha OCHOBE HMEIOIIMXCS MaTEpUAIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBHIA.

COILEPXXAHUE OBYUEHUA

10 KJIACC

Conep:kanue TporpaMMbl, BBIJICIICHHOE KYpPCUBOM, HE BXOIUT B TMPOBEPKY
rocyfaapcTBeHHou uroroBoit arrecranuu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpemeHnHas OMOIOTHs — KOMIUIEKCHasE Hayka. KpaTkas uctopusi pa3BUTHS
Owonoruu.  buomormdyeckue HAyKM W HW3y4aeMble UMH  MPOOJIEMBI.
dyHIaMEHTaJIbHbIEC, NPUKIAJHbIE W I[IOMCKOBBIE HAy4YHbIE HCCIEIOBAHUS B
OuoJsIoruu.

3HaueHue O6uonorud B GOpMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOH
kaptuHbel Mmupa. [Ipodeccuu, cBszaHHbIe ¢ OWojorueil. 3HaueHWe OMOJOTHH B



MPAKTUYECKON JIEATEIIbHOCTA YENIOBEKA: MEIMIIMHE, CEIbCKOM  XO35MCTBE,
MIPOMBIIUIEHHOCTH, OXPaHE NPUPOJIBL.

JlemoHcTpanuu

[Toptpetsi: Apucrotens, Teodpact, K. Jlunnei, XK. b. Jlamapk, Y. JlapBuH,
VY. I'apsen, I'. Mennens, B. U. Bepuanckuii, . I1. ITasnos, . 1. Meunukos, H.

. Basunog, H. B. Tumodeen-Pecorckuii, JIx. Yorcon, ®. Kpuk, /1. K. bemnses.

Tabmunpl U cxembl: «CBs3b OMOJOTMH C JPYrMMH Haykamuy», «Cucrema
OMOJIOTMYECKUX HAYK.

Tema 2. 7KuBble cucTeMbl U X U3YyYeHHUE

JKuBble cUCTEMBI KaK MpeaMeT n3ydeHus: Ononoruu. CBOMCTBA KUBBIX CUCTEM:
€IUHCTBO XHMHYECKOIO0 COCTaBa, JUCKPETHOCTH M ILEIOCTHOCTb, CIOXHOCTH H
YIOPSAIOYEHHOCTh CTPYKTYPBHlI, OTKPBITOCTb, caMOOpraHu3anus,
CaMOBOCIIPOU3BEJICHUE, PA3APAKUMOCTb, U3MEHYMBOCTD, POCT U Pa3BUTHE.

YpOBHM OpraHu3allM JKUBBIX CHCTEM: MOJEKYJISIPHBIM, KJIECTOYHBIH,
TKAHEBBIH, OpraHU3MEHHBIN, MOITYJIALIMOHHO-BUOBOM, AKOCUCTEMHBIN
(ObuoreonienoTuueckuit), Oumochepuniit. Ilporeccol, mMnpoucxonsmmue B KUBBIX
cuctemax. OCHOBHbIE TpPHU3HAKH >KUBOro. JKu3Hb Kak (hopma CyIeCTBOBAHMS
Marepuu. Hayku, n3ydaromine >KuBbl€ CUCTEMbBI HA Pa3HBIX YPOBHIX OpTraHU3AIUU.

N3yuyenue xuBbIX cucteM. Meroasl Ouonornyeckoi Hayku. HaOmronenue,
M3MEPEHHE, SKCIIEPUMEHT, CUCTEMaTr3anusl, MeraaHanus. [IoHsTue o 3aBUCUMON U
HE3aBUCMMOW TmepemMeHHOU. I[lmanupoBanme »dkcriepumenTta. IlocranoBka u
npoBepka rumnote3. HyneBas rumoresa. [lonarue BbIOOPKH U €€ TOCTOBEPHOCTD.
Pa3bpoc B Owuonorumdeckux JaHHbIX. OIllEHKa JIOCTOBEPHOCTH TOJYUYEHHBIX
pe3ynbTaToB. [IpuumHBI HCKaX€HUs pe3ynbTatoB JKkcnepuMeHTta. [lonHsThe
CTaTUCTHYECKOT O TECTA.

JdeMoHCTpanuu

Tabmumplt u  cxembl: «OCHOBHbIE NPU3HAKK JKU3HU», «buonoruueckue
cucTembl», «CBOHCTBa KUBOM MaTepuu», «YPOBHH OpraHu3aluu >KHBOU
npupoibl», «CTpoeHHE >KUBOTHOW KIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpPraHoOB YeJIOBEeUeCKoro opranusmay, «bumoreoreno3y», «buochepa», «Metoms
W3YYEHUS )KHUBON PUPOIBI».

OGopynoBaHue: 1abopaTopHOE 000PYAOBaHUE JIJIsl TPOBEICHUS HAOI0ICHUH,
VU3MEPEHUH, DKCIIEPUMEHTOB.

IIpakTHuyeckas padora «/cnosb30BaHUE PA3INYHBIX METOAOB IPU U3YUEHU U
JKABBIX CUCTEM.

Tema 3. buosorust KjieTku

Knerka — cTpykTypHO-QyHKIIMOHATbHAA €IUHMIA KuBoro. Wcropus
oTkpeiTua Kietku. Padotsl P. I'yka, A. JleBenryka. Knerounas teopus (T. 11IBanH,



M. Ilneiinen, P. BupxoB). OCHOBHbBIE MOJOXEHUS COBPEMEHHON KJIETOYHOMN
TEOPUH.

MeTtonbl  MOJNEKYJISAPHOM W KIETOYHOW  OMOJIOTMH:  MUKPOCKOMUS,
xpomatorpadus, eKTpodope3, METOJ MEUYEHBIX aToMOB, AuddepeHInaIbHoe
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIETOK. M3yueHue @DuUKCUPOBAHHBIX
K1emoK. DJIEeKTpOHHass MUKpockomnus. Kougokanvhas muxkpockonus. Bumanvhoe
(npudrcuznennoe) uzyyenue kiemox. JleMmoncTpanumn

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

Tabnuupl u cxembl: «CBETOBOM MHUKPOCKOID, «JIEKTPOHHBI MHKPOCKOI,
«HcTopust pa3BUTHS METOA0B MUKPOCKOIIUN.

OOopynoBaHue: CBETOBOM MHMKPOCKOI, MHUKpOIpenapaTbl pPacTUTEIbHBIX,
KUBOTHBIX ¥ OAKTEPUATBLHBIX KIETOK.

IpakTnueckas padora «/3ydeHne MeETOMOB KJIETOYHOM OHOJIOTHU
(xpomarorpadus, anekrpodopes, auddepeHraIbHOe HEHTPUPYTHUPOBAHHUE,
ITLIP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKH

XHWMHYECKHH COCTaB KJIETKH. Makpo-, MUKPO- U YJIbTPAMHKPOIJIEMEHTHI.
Bona u e€ posib Kak pacTBOPUTEIIS, peareHTa, y4acTHe B CTPYKTYPHPOBAHUU KIIETKH,
TeIUIoperysiui. MuHepalbHbIC BEIIEeCTBA KIETKH, MX OUoIorudeckas poib. Pomib
KaTHOHOB U aHMOHOB B KJIETKE.

Opranuueckue BellecTBa KiIeTKU. buonornueckue mnonaumepsl. benkwu.
AMMHOKHCIIOTHBIN cocTaB 0enkoB. CTpyKTypbl 0enkoBoil Mosekyibl. [lepBuuHas
CTpYKTypa Oenka, TenTHAHAs CBS3b. BTOpW4YHAs, TpeTHYHAs, YETBEPTHYHAS
cTpykTypbl. Jlenarypanus. CoiictBa OenkoB. Knaccudukanus 6enkoB.

buonornueckue pynkunn 0enkoB. /lpuonsi.
VYrieBoasl. MoHOCaxapuibl, AMCaXapuabl, OJIUTOCAXAPUAbI U IOJIUCAXaPHIbI.

OO6muit  mmaH cTpoeHuss W (PU3MKO-XMMHUYECKHME CBOMCTBA  YIJIEBOOB.
buonornueckue QyHKIUH YTI€BOAOB.

Jlumuael. ['uapodunsao-ruapodobHbIe cBoticTBa. Kiaccudukarus mumnumos.
Tpurmunepunsr, ¢ochoaunuasl, BOCKH, CTepouabl. buomorndeckue GyHKIHH
munaaoB. OOmue cBoMCTBa OMOJIOTHUECKUX MeMOpaH — TeKY4eCTh, CIIOCOOHOCTh K
CaM03aMBbIKaHHUIO, TTOIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnorsl. JIHK u PHK. CrpoeHne HyKIEMHOBBIX KHCIOT.
Hyxneorunsl. I[lpunnun xommmeMentapHoctu. IlpaBuno Yapradda. Crpykrypa
JAHK — nBoiinas cniupans. Mectonaxoxaenue u ouonornyeckue pynkuuu JJHK.
Buner PHK. ®ynkiun PHK B kietke.



Crpoenne monekynsl AT®. Makposprudyeckue cBsizu B Mosekyne ATO.
buonornyeckne pynkuuun AT®. BoccTaHOBIEHHBIE TEPEHOCUUKH, UX (DYHKIIMH B
Kietke. /Jpyeue nykneozuompugocgpamo (HT®). CexBennponanue JTHK. Memoows
2eHOMUKU, MPAHCKPURIMOMUKU, NPOMEOMUKU.

CrpykrypHas OWOJOTHs: OMOXMMHUYECKHE W OUO(U3UYECKUE HCCISIOBAHMUS
cocTaBa W TPOCTPAHCTBEHHOW CTPYKTYpbl OuOMOINIeKyn. Mooenuposanue
CMpYKmypol U QyHKYuil OUOMONEKYL U UX KomMniekcos. Komnvromepnuliii ouzaiin u
OpeaHu4ecKull CuHme3 OUOMONEKYL U UX HENPUPOOHBIX AHALO2O08.

JdeMoHCcTpanuu

[Toptpertsr: JI. [Tomunr, [Jx. Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun, O.
Conrep, C. IIpy3unep.

Juarpammel: «PacnipeneneHne XuMU4ECKUX JIEMEHTOB B HEKUBOW ITPUPOJIEY,
«PacmipesienieHue XMMUYECKUX JIEMEHTOB B dKUBOU MPUPOJIE.

Tabmuipl u cxembl: «llepuoanueckas TabiUIla XUMUYECKUX HIIEMEHTOBY,
«CTpoeHne MOJEKYJbl BOJbI», «BellecTBa B cocTaBe OpraHu3sMoB», «CTpoeHue
MoOJIeKyNbl Oenka», «CTpyKTypbl OenkoBOil Momnekynb», «CTpoeHrne MOJEKyI
yrieBosioBy, «CTpoeHne MOJIeKyn JUNUAoB», «HyKIE€HHOBBIE KHUCIOTHIY,
«Ctpoenue Monekysibl ATDy.

OO6opynoBaHue: XuMU4ecKas 1nocyjia u 000pyJ0BaHue.

JlaGopaTopHasi pabora «OOHapyxeHHe OEIKOB C MOMOIIbI KaYECTBEHHBIX
peaKkuuii.

JlaboparopHas padora «l/cciaenoBaHne HyKJIEMHOBBIX KUCIIOT, BbIAECIEHHBIX
U3 KJIETOK Pa3Ju4YHbIX OPIraHU3MOB).

Tema 5. CTpoeHue u GyHKINH KJIETKH

Tuns KJIETOK: YKapUOTUYECKAS u IPOKAPUOTUYECKAS.
CtpykTypHO(DYHKITMOHATBHBIE 00pa30BaHUs KIETKHU.

Crpoenue npokapuotrueckoil kietku. Kinerounas cteHka OakTepuii U apXxeil.
OcOOEHHOCTH CTPOEHMSI TeTepOTpPO(PHONM M aBTOTPO(PHONW MPOKAPUOTHUECKUX
KJIETOK. MeCTO 1 pojb MPOKapHOT B OMOLIEHO3aX.

Crtpoenue u pyHKIITMOHUPOBAHUE dyKapHOTUYECKOM KieTku. [1na3zmaruueckast
MeMOpana (tuiazmanemma). CTpyKTypa Iuia3MaTudeckod memOpanbl. TpaHcmopt
BEIIIECTB Yepe3 IIa3MaTHUECKYI0 MEMOpaHy: macCuBHbBIN (muddy3us, o0aeryéHHas
muddy3us), aKTUBHBIM (MEPBUYHBIA M BTOPUYHBIA AaKTUBHBIA TPAHCIIOPT).
[Tonynponunaemoct MeMOpanbl. PaboTa HaTpHiiKanueBOro Hacoca. JHIOLMTO3:
MUHOIMTO3, ¢aronuro3. Dk301uTo3. Kierounas crenka. CTpykTypa U QyHKIHH
KJIETOUHOM CTEHKHU pacTeHHi, rpuoOOoB.

Huromnasma. Lurozons. [{utockener. JIBuxkenue nuroruiazmbel. OpraHouabl
kjeTku. OTHOMEMOpaHHbIE OpPraHOUIbI KIIETKH: dHI0Tu1a3MaTudeckas cetb (I11C),



anmapat [onbIKW, JHU30COMBI, HX CTpoeHue U (yHKUUU. B3auMocBs3b
OJTHOMEMOpPAHHBIX OPraHOUJOB KJIETKU. CTpOEHHE TPaHyISIPHOTO PETUKYIyMa.
Mexanuzm nanpaenenus oenxos ¢ IIIC. CunTe3 pacTBOpUMBIX OeiakoB. CHHTE3
KJIETOYHBIX MeMOpaH. [ akuii (arpanyasspHBIiN ) 9HI0TUIA3MAaTUYECKUI PETUKYITYM.
Cekperopnas ¢ynkuus annapara ['onbku. Moouguxayus 6enkosé 8 annapame
Tonvoorcu. Copmuposka 6enxoe 6 annapame I onv0xcu. TpaHCTIOPT BEIIECTB B
KieTke. Bakyonu pacturenbHbix kieTok. Kinerounsiit cok. Typrop.

[TonyaBTOHOMHBIE ~ OpPraHOUIBI  KJIETKH:  MUTOXOHJIPUH,  ILJIACTHUJIBL.
Ipoucxoocoenue mumoxonoputi u niacmud. Cumouocenes (K.C. Mepesckosckuil,
JI. Mapeynuc). Ctpoenune u (QyHKIMM MUTOXOHApUM W Ttuiactul. [lepBuunsie,
BTOPUYHBIEC U CIIOKHBIE TUIACTU/IBI (POTOCUHTE3UPYIOLTUX IYKAPHOT.

XJIOpOIIACThI, XPOMOIUIACTHI, JIEMKOIUIACTHI BBICIIIMX PACTEHUM.

HememOpannubie opranouasl kieTku CTtpoeHne u (QPyHKIIUU HEMEMOpPaHHBIX
OpraHOUI0B KJIETKHU. PuGocomsr. IIpomedicymounvie Qunramenmul.
MuxkpodunamenTsl. Axkmunogvle Mukpoguiamernmsi. MBIIIEUHBIE  KJICTKH.
AKxmunosvie KOMNOHeHmMbl HeMbluleyHblX Kiemok. Mukporpyoouku. Kierounsrit
neHtp. CTpoeHHe U JIBIDKEHHE JKTYTMKOB M pPECHHYEK. MUKpOTpyOOUuKH
uutomnasmel. LlenTpuons. benku, accoyuupoéanmvle ¢ MuxpoguiameHmamu u
mukpompyboukamu. Momophwie benxku.

SAnpo. OGomouka spa, XpOMaTHH, KapUOIUIa3Ma, SIIPBIINIKH, UX CTPOSCHUE U
bynkuuu. SnepHpid OENKOBBIA MaTpHUKC. [IpocTpaHCTBEHHOE pPaCHOIOKEHHE
XpOMOCOM B HUHTephazHOM sjpe. Iyxpomamun u 2emepoxpomamut. benku
XpOMaTHHa — THUCTOHBL. /JuHamuxa s0epHoi 00010uku 68 mumose. AHoephbiii
Mpancnopm.

Knerounsie BkitoueHusi. CpaBHUTEIbHAS XapaKTEPUCTHKA KIIETOK 3YKAPUOT
(pacTUTeNbHOM, )KUBOTHOM, TPUOHON).

JleMmoHCcTpanuu

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

Tabnmuuplt u cxembl: «CTpOEHHE HYKaApUOTUYECKOW KIETKW», «CTpoeHue
KUBOTHOUW  KieTku», «CTpoeHue  pacTUTeNbHOM  KieTku», «CTpoeHue
MHUTOXOHAPUNY, «Sapo», «CTpoeHne NpOKapruOTUYECKOU KIETKH.

OOopynoBaHHe: CBETOBOM MHMKPOCKOI, MHUKpOIpenapaTbl pPacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOIpenapaThl 0aKTepUaaIbHbIX KIETOK.

JlaGopaTtopnass padora «/3yueHue CTpOEHUS KIETOK PpPa3IuYHbIX
OpPraHU3MOB).

IIpakTHuyeckas padora «/3ydueHrne CBOMCTB KJICTOYHON MEMOpaHBI.

Jlabopatopnas pa6ora «lcciaenoBanue mia3mMoiu3a M JIeTIa3MOJIN3a B
PACTUTETBHBIX KJIETKaX».



IIpakTuyeckas padora «3ydeHne ABIKEHUS IIUTOIUIA3MbI B PACTUTEIBHBIX
KJIIETKaX).

Tema 6. O0OMeH BelleCTB M NMpeBpalleHie JHEPTUU B KJIETKe

AccuMmIALNA U TUCCUMUISIIIUS — IBE CTOPOHBI MeTabonu3Ma. Tumnsl oOMeHa
BEIIECTB: aBTOTPOGHBIN U TeTepoTpodHBIM. YdacTHe KHUCIOpoAa B OOMEHHBIX
mpolieccax. JHepreruueckoe obOecredeHue KieTku: mnpespaiienue ATD B
oOMeHHbIX Tpolueccax. {depMeHTAaTUBHBIA XapakTep peakiuil KJIETOYHOIrO
Merabonuzma. DepMeHTh, MX CTpOEHHE, CBOWCTBA W MEXaHM3M JICUCTBUSI.
Kodepmentsl. Otnnuus (QEepMEHTOB OT HEOPraHWYECKHX KaTalM3aTOPOB.
benknakTuBaTOphI u OeJIKU-UHTUOUTOPBHI. 3aBUCUMOCTD CKOPOCTH
(dbepMeHTaTUBHBIX PEAKIIM OT Pa3TUYHBIX (PAKTOPOB.

[lepBUYHBIA CHUHTE3 OpPraHUYECKUX BEIIECTB B KieTke. {DOTOCUHTES.
AHoKcucenHblll U oKcuceHHblll homocunme3 y obaxkmepuii. Ceemocoouparoujue
nUSMeHmbl U NUSMEeHmMbl PeaKyuoHHo20 yeHmpa. Pollb XJI0pOIIacTOB B MpoIEcce
¢dorocunreza. CreroBas u TeMHOBas (azbl. Pomoovixanue, Cs, Cy. u CAM-munvl
¢omocunmesa. IlpogyKTUBHOCTB (pOTOCHMHTE3A. BiinsgHue pa3nnyHbix (akTOpOB Ha
CKOpOCTh (hOTOCHHTE3a. 3HaUeHUE (POTOCUHTE3A.

XEMOCHHTES. Pa3HooOpa3ue OpPraHU3MOB-XEMOCUHTETHKOB:
HUTPUPUIUPYIOIHUE OaKTepuu, >Kele300aKTepun, cepoOaKTepuu, BOJOPOJIHBIC
OakTepuu. 3HaUECHUE XEMOCHUHTE3A.

AHaspoOHbie opranu3Mmbl. Buabsl Opokenus. IIpoaykTbl OpoxeHUS U HUX
UCTIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO30YIUTENIN OOJIE3HEH.

AspoOHbIe OpraHU3MBI. Oranbl HSHEPTrEeTHYECKOT 0 oOMeHa.

[ToaroroButenbHbli dTam. [ TUKOIN3 — 0ECKUCIOPOAHOE PACIEINICHUE TIIFOKO3HI.

buonornueckoe OKHCIIEHHE, WK KJIETOYHOE AbIXaHue. Poap MUTOXOHAPUM B
mporieccax ouonorndeckoro okucieHnus. [uknmaeckue peakiuu. OKUCIATEIHLHOE
dbochopunupoBanue. IHepeus memopanrnozo epaduenma npomonos. Cuumes ATD:
paboma npomonHoti AT@-cunmaswi. [lpeumymiecTBa a’poOHOTO mMyTH OOMEHA
BEIIECTB Tepe aHadpoOHbIM. J(HPEKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

JleMoHCcTpanuu

[Toptperst: k. Ilpuctimn, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Ourenbrapar, I1. Muruenn, I'. A. 3aBap3uH.

Tabmuipl u cxembl: «DoTocuHTE3Y», «IHEpPreTuIecKuii ooMen», «buocunres
oenkay, «Ctpoenue pepMeHTa, «XeMOCHUHTE3.

OO6opynoBaHue: CBETOBOM MHUKPOCKOM, OOOPYIOBaHWE /I MPHUTOTOBJICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.



JlaGopaTopHasi pabdora «/3yueHnue KaTaIUTUUECKON aKTUBHOCTH ()ePMEHTOB
(Ha mpuMepe aMuiIa3bl UK KaTanasbl)y.

Jlabopatopnass paGora «/3ydeHue ¢GEepMEHTATUBHOTO pACIICTICHUS
MEPOKCHU/Ia BOJIOPO/Ia B PACTUTENIBHBIX U dKUBOTHBIX KJIETKAX».

Jlabopatopuass paGora «CpaBHEHHE TMporeccoB  (POTOCHMHTE3a W
XEMOCHUHTE3a».

JlabopaTtopHas pa6ora «CpaBHEHHE NMPOIIECCOB OPOKEHUS U JIBIXAHUS.

Tema 7. Hacsiencrsennasi uHgopmMalnus U peajm3anus eé B KIeTKe

Peakuun matpudHoro cuHtesa. [IpUHIIUIT KOMIUIEMEHTAPHOCTH B PEaKIUIX
MaTpU4YHOro cuHTe3a. Peanmzanus HaciencTBeHHON mH(popManuu. ['eHeTnueckuit
KOH, ero caoucrBa. Tpanckpunuus — wmarpuussld cuHTe3 PHK. IlpnHnmmsr
TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTh, AHTUNAPAIENIbHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancisiius u e€ sranbl. Yuactue TpancnoptHbix PHK B GuocunTese 6enka.
VYcnous Ouocunrte3a Oenka. KomgupoBanue amuHOKuCIOT. Ponbs pubocom B
OunocuHTe3e Oenka.

Cogpemennvie npeocmasnenus o cmpoenuu 2enog. OpraHusanys reHoma y
MPOKApUOT U AYKapuoT. Perynsuus akTUBHOCTHM T€HOB y MpPOKapuoT. ['mmoresa
orepona (®. XKako0, XK. MaHo). Moznexynapuble Mexanuzmvl IKCNpeccuu 2eH08 y
aykapuom. Pone xpomamuna 6 pecynayuu pabomul cenos. Perynsiuss 0OMEHHBIX
nporueccoB B kieTke. Knerounsiii romeocTas.

Bupycsl — Heknerounble GOpMBI KU3HU U OOJIUTaTHbIE apa3uThl. CTpoeHue
MPOCTBIX U CIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. KusznenHvill Yyuki
JIHK-cooepocawux supycos, PHK-coodepocawux supycos, bakmepuogazos.
Obpamuas mpanckpunyus, pegepmasa, UHmezpasa.

BupycHhblie 3a0oneBanus yenoBeka, ®KuBOTHbIX, pactenuit. CITNJ], COVID19,
COIMAJIbHBIE U MEIUIIMHCKUE MTPOOJIEMBI.

buoungpopmamura: unmeepayus u amanuz b6onrvuiux maccueos («bigdatay)
CMPYKMYPHBIX Ouoniocuyeckux 0anuwvix. Hanomexnonoeuu 6 buonocuu u meouyune.
IIpoepammupyemvie hynkyuu b6enxos. Cnocobsbl 00cmasKu 1eKkapcms.

JdemMoHcTpanuu

[Toprpetsr: H. K. Kosnbios, /. . UBaHOBCKHIA.

Tabmunpl 1 cxembl: «buocunrtes Oenka», «l'eHeTnueckuit Koa», «BUpychI»,
«baktepurodarm.

IpakTuyeckas padora «Co3naHrue MOJEIN BUPYCAY.



Tema 8. JKu3HeHHbIN HUKJ KJICTKH

Kinerounsi 1wk, ero mnepuoiasl MU peryisuus. Wurepdaza U MHUTO3.
Oco0eHHOCTH TpolieccoB, NpoTekammux B uHTepdasze. [loaroroBka KiIeTKu K
nenenuto.  IIpecunrterndyeckuii  (HOCTMUTOTHYECKUM),  CUHTETHUECKUUA U
MOCTCUHTETHYECKUI (PEMUTOTUYECKUI) MEPUOBI UHTEP(A3HI.

Marpuuneii cunre3 [JJHK — permukanusa. Ilpunmuner permmmkanuun HK:
KOMIUIEMEHTAPHOCTb,  MOJYKOHCEPBATUBHBIA  CUHTE3, aHTUNAPAJIICIBHOCTb.
Mexanusm perukanuu JIHK. Xpomocomsl. Ctpoenune xpomocom. Tenomepsl u
TeaoMepa3za. XPOMOCOMHBIM Ha0Op KIETKH — KapuoTum. JIUIUIOWIHBIA U
rarouaHsld  Habopsl  XpomocoM. ['oMomorumunsie Xpomocombl. [lomoBbie
XPOMOCOMBI.

Henenue kietkn — Muto3. CTaiui MUTO3a U TIPOUCXOISIITUE B HUX MPOIIECCHI.
Tunel muto3a. Kapnoknnes u nuToknHe3. buomornueckoe 3Ha4ueHUE MUTO3A.

Perymanmst MUTOTHYECKOTO TWKIIA KJIeTKH. [IporpamMmmmpyemasi KieTodHas
rubenp — arnonTo3.

Knerounoe sipo, XpomMocombl, (DyHKIIMOHAJIbHAs TEHOMUKA. MexaHusmol
npoaughepayuu, ouppepenyuposxu, cmapenusi u euberu kiemox. «lL{ugposas
KliemKka» — ououngopmamuyeckue Mooenu QyHKYUOHUPOBAHUSL KIeMKU.

JdeMoHCTpanuu

Tabmuupl U cxembl: «KU3HEHHBIM LMK KIETKU», «Muroszy», «CtpoeHue
xpomocomy, «Pemmukanus JJHK».

OO6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpoIpenaparsl: «MHUTO3 B KIETKax
KOpeEILIKa JIYKa.

Jlabopatopnass  pa0ora «M3ydyeHne XpoMOCOM Ha  TOTOBBIX
MHUKPOIIPENapaTax».

JlaGopaTopHasi padora «HabmoaeHne MuTo3a B KJIeTKaX KOHYHMKA KOPEIKa
JyKa (Ha FOTOBBIX MUKpPOIIpENapaTax ).

Tema 9. CTpoenue u GyHKUNH OPraHU3MOB

buonornueckoe pazHooOpa3zue OpPraHu3MOB. OHOKIIETOYHBIE,
KOJIOHHAJIbHBIE, MHOI'OKJIETOYHBIE OPTaHU3MBI.

OCo0OEHHOCTH CTPOEHUSI U JKUZHENEATEIIBHOCTH OHOKIETOYHBIX OPTaHU3MOB.
bakrtepun, apxeu, OJHOKJIETOYHbIE TPUOBI, OJHOKJIETOYHBIE BOJOPOCIH, IPYrue
IpOTUCTHL. KOJIOHNMaNbHbIE OPraHU3MBL.

B3aumocBsa3p yacTel MHOIOKIIETOYHOrO OpraHu3Ma. TkKaHW, OpraHbl M
cucTemsl opraoB. Opranusm kak eauHoe nenoe. I'omeocras.

Tkanu pactenuid. Tunbl pacTUTENBHBIX TKAHEH: 00pa3oBaTeNbHas, TOKPOBHAS,
pOBOJALIAsl, OCHOBHas, MexaHudeckas. OcOOEHHOCTH CTpoeHus, (PyHKUUI u
PAaCIOJIOKEHUS TKAHEW B OpraHax PacTCHUM.



TkaHU JKUBOTHBIX M YEJIOBEKA. THUIBI KUBOTHBIX TKAaHEW: SMUTEIHAIbHASA,
COCIMHUTENbHASA, MbIlIeYHasi, HepBHas. OCOOEHHOCTH CTpOEHUs, (PYHKIHUN WU
PAaCIIONIOAKEHUS TKAHEW B OpraHax >KUBOTHBIX M YEJIOBEKA.

Opranbl. BereratuBHble W TE€HEpATHUBHbIE OpraHbl pacTteHui. OpraHel U
CHUCTEMBbI OPTraHOB KMBOTHBIX U UelioBeKa. DYHKIIMK OPraHOB U CUCTEM OpPTaHOB.

Omnopa Ttena opranusmoB. Kapkac pactennit. CKeleTbl ONHOKJIECTOYHBIX H
MHOT'OKJIETOUHBIX >KMBOTHBIX. HapykHblIil 1 BHyTpeHHU ckeneT. CTpOeHUE U TUTIbI
COCIMHEHUS KOCTEN.

JIBl>KeHWE  OpraHu3MoB.  JIBMJKEHHE  OJHOKJIETOYHBIX  OPraHU3MOB:
aMEOOuHOE, KTYTUKOBOE, PECHUYHOE. J[BM)KEHHME MHOTOKJIETOYHBIX PACTCHMIA:
TPONU3MBl M HACTUM. JIBMKEHHE MHOTOKJIETOYHBIX JKMBOTHBIX M YEIIOBEKA:
MbIieyHas cuctema. Pedekc. CkeneTHbie MBITIIIBI U UX paboTa.

[Tutanue oprannsmos. [lornonieHre Boabl, YIIIEKUCIOrO Ira3a U MUHEPAJIbHBIX
BEIIECTB  pacTeHussMu.  lluTtaHme  KMBOTHBIX.  BHyTpumonoctHoe  u
BHYTPHUKIIETOYHOE TNulIeBapeHue. [IuTaHue MO3BOHOYHBIX >XUBOTHBIX. OTAEINbI
MUIIEBAPUTEIIBHOTO TpakTa. [luiieBapurenbHble xKene3bl. [luiieBapurtenbHas
CUCTEMA YEJIOBEKa.

Hpixanue opranu3moB. J[prxanue pactenuid. /[prxanue sxuBoTHbIX. Juddy3us
ra3oB 4epe3 NOBEPXHOCTh KiIeTKU. KoxkHoe npixanue. JlpixaTenbHasi MOBEPXHOCTb.
’KabGepnoe u nérounoe npixanue. J[pixaHue MO3BOHOYHBIX KUBOTHBIX M YETIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOEHUS JIETKUX ITO3BOHOYHBIX JKUBOTHBIX.
JlpixaTenbpHasi cucTema 4eloBeka. MexaHW3M BEHTWISALMHU JIETKUX Yy NTUI] U
MJIEeKonUTaromux. Perynsims nqpixanus. JlpixateabHbie 00bEMBI.

TpaHcOpT BELIECTB y OPraHM3MOB. [PaHCHOPTHBIE CHCTEMBI PACTEHHI.
Tpancopt BemecTB y JKMBOTHBIX. KpoBeHOCHas cucrema u €€ OpraHsbl.
KpoBeHocHasi cucremMa MO3BOHOYHBIX JKUBOTHBIX M 4enoBeka. Cepue,
KPOBEHOCHBIE COCYAbl M KpoBb. Kpyru KpoBooOpaileHus. OBOJIOLHUOHHBIC
YCJIO)KHEHUSI CTPOEHUSI KPOBEHOCHOM CHUCTEMBbl TTO3BOHOYHBIX KHUBOTHBIX. Pabora
Cepala u €€ peryJisiums.

Brinenenue y opranusMoB. Beigenenue y pactenuii. Beigenenue y ;)xMBOTHBIX.
CokparurenbHbie Bakyoiau. Oprasbl BblueneHus. OuibTpanusi, CEKpeuuss Hu
oOpaTHO€ BCAaChIBAHME KaK MeEXaHWU3Mbl pPaOOThl OpraHoB BblAeNeHUsA. CBS3b
MOJIOCTH Te€Ja C KPOBEHOCHOW M BBIJCIHUTENIBHOW cHUcTeMaMu. BeigeneHue y
MO3BOHOYHBIX >KUBOTHBIX U ueioBeka. [louku. CtpoeHune u GyHKIMOHUPOBAHHE
He(pona. OOpazoBaHHE MOYH Y YETIOBEKA.

3amMra y OpraHuM3MOB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3mMoB. Cropsl
OakTepwii U MUCTHI MPOCTEHIITNX. 3alUTa Y MHOTOKJIETOUHBIX pacTeHuil. Kyrukyna.
CpencrBa NacCCUBHOM M XUMHYECKOM 3alIUThl. DUTOHLIUIBI.



3anmra y MHOTOKJIETOYHBIX )KUBOTHBIX. [ [OKpOBBI M X TPOM3BOAHBIE. 3aIlIUTa
opranu3ma oT Oone3Heil. MMMmyHHass cuctema denoBeka. KieTouHbld
ryMOpaJIbHbIH HMMMYHHUTET. BpoXAEHHBI M OpHOOpPETEHHBIN crenuduuecKuii
UMMYHHTET. Teopusi KiOHaIbHO-cenekTuBHOro uMmynurera (II. Opmux, . M.
bepuer, C. Tonerasa). BocianurenbHble OTBETHI OpraHu3MoB. Poib BpoxaEHHOTO
MMMYHHTETA B PA3BUTHUU CUCTEMHBIX 3a00JICBaHUM.

Pazgpaxxumocte W perynsuuds |y OpraHusMoB. PaznpaxumMocts y
OJTHOKJIETOYHBIX OpraHu3MoB. Takcucel. Pa3paxuMocCTh 1 peryisnms y paCTeHUM.
PocToBble BelecTBa U MX 3HAYCHUE.

HepBhas cuctema u pediaekTopHas peryisius y »KkuBoTHbIX. HepBHas cucrema
n €€ OTIenbl. OBOJIOIMOHHOE YCIOXKHEHHE CTPOCHHMS HEPBHOW CHUCTEMBI Y
KUBOTHBIX. OTIENBl TOJIOBHOIO MO3ra IO3BOHOYHBIX >KMBOTHBIX. Pedrexc u
pednexkTopHas ayra. be3ycioBHbIe U YCIOBHbBIE PE(DIICKCHI.

['ymopanbHas peryiasnus U SHIOKPUHHAS CUCTEMA )KMBOTHBIX U YEJIOBEKA.
JKene3bl 3HAOKPUHHON CUCTEMBI M KX TOPMOHBI. [[elicTBHE TOpMOHOB. B3anMoCBs3b
HEPBHOM U SHIOKPUHHON cucTteM. [ unoranamo-runoduszapHas cucTema.

JdemoHcTpanuu

[Toptper: U. I1. ITaBnos.

Tabnuuel 1 cxembl: «OJHOKJIETOYHBIE BOAOPOCIN», «MHOTOKIETOUHbIE
Bogopocin», «baktepumn», «lIpocreimue», «OpraHbl IBETKOBBIX pPACTEHUI,
«CucreMbl  OpPraHoB  ITO3BOHOYHBIX JKHUBOTHBIX», «BHYTpEeHHee CTpOCHHE
HacekoMbIx», «Tkanu pacrenuit», «KopHeBbie cucteMbl», «CTpoeHue cTelis»,
«CTpoeHue JNHCTOBOM IUIACTUHKNY, «TKaHU >KUBOTHBIX», «CKeleT 4eloBeKay,
«IIumeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenpHas
cucreMay, «HepBHas cucreMay, «Koxay, «MblleuHas cucremay, « BoraenurenbHas
cucteMa», «JHIOKpUHHas cucremay, «CtpoeHune MbIILb», «MMyHHUTETY,
«KumeynononoctHeie», «CxeMa MUTaHUS pacTeHUil», «KpOBEHOCHBIE CHCTEMBI
MTO3BOHOYHBIX KHUBOTHBIX», «CTpoeHne ruapbl», «CTpoeHHe IIaHapum»,
«BuyTpeHHee cTpoeHue oxaeBoro uepss», «HepBHas cuctema poid», «HepBHas
cucrema Jnsarymkny, «HepBHas cucrtema npecmbikaromuxcsa», «HepBHas cucrema
nruiy, «HepBHas cucrema muekonuTarommx», «HepBHass cucrema 4elnoBeKay,
«Pedmexcy.

OO6opynoBaHue: CBETOBOM MHMKPOCKOI, MHKpPOIpEnaparbl OJHOKIETOYHBIX
OpPraHW3MOB, MHKPOIIPENApaThl TKAHEH, PAKOBHHBI MOJUIOCKOB, KOJUIEKLIIUH
HACEKOMBIX, WIJIOKOXXHX, JKUBBIE JK3EMIUISIPhl KOMHATHBIX pacTeHUM, repOapuu
pacTeHHI pa3HBIX OTJACNIOB, BIIAXKHBIC IIpEnaparbl JKUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIUUM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJIET 4YeJIOBEKa,
00OopyOBaHUE I IEMOHCTPAIIMH TIOYBEHHOTO U BO3AYIITHOTO MUTAHUS PACTCHUM,



pacuieryieHus: Kpaxmasia u OelaKoB Moj AecTBUEM (pepMEHTOB, 00OPYAOBaHHE IS
JIEMOHCTpPAIIMK ONBITOB MO U3MEPEHHIO KU3HEHHOW EMKOCTH JETKUX, MEXaHH3Ma
JBIXaTEeNbHBIX ABMKEHUMN, MOJEIIA TOJIOBHOTO MO3Ta Pa3IMYHBIX )KUBOTHBIX.

JlaGopaTopHasi padora «/I3ydeHrue TKaHE paCTEHUII».
JlaGopaTopHasi padora «/3yueHne TKaHel )KUBOTHBIX).

JlaGopaTopHasi padora «/3yueHne opraHoB IBETKOBOI'O PACTEHUSI».

Tema 10. PazMHoKeHHe U pa3BUTHE OPraHU3MOB

®opMbl pa3sMHOXKEHHUS] OPTaHHU3MOB: Oecrojioe (BKJIIOuYash BEreTaTHBHOE) U
noiaoBoe. Buasl  Oecrnonoro  pa3MHOMKEHHUS:  [TOYKOBAaHUE,  CHOPYJISALUA,
(dbparmeHTanus, KIOHUPOBAHUE.

[TonoBoe pasmuoxkenue. [lomoBbie KineTkw, wnu ramersl. Menos. Craauun
Mmeno3a. [loBenenne xpomocom B menose. Kpoccunrosep. bruonornueckuii cMbICi
M€Ho03a M IOJIOBOrO Iporecca. MehHo3 M €ro MeCTO B KHU3HEHHOM IMKJIE
OpPraHU3MOB.

IIpenzapoapiieBoe passurue. I'amerorenes y :kuBOTHbBIX. [10J10BBIE JKEJIE3BI.
OO0pa3oBaHue U pa3BUTHE MOJOBBIX KJIETOK. Cniepmarorenes u ooreHes. CtpoeHue
MOJIOBBIX KJIETOK.

OmionoTBOpEeHHE W SMOpPUOHANIBHOE pa3BUTHE JKUBOTHBIX. (CrocoObl
OILJIOZOTBOPEHMS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.

NHnuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTreHe3). DMOPHONIOrUs — HayKa
O pa3BUTUHU OPraHU3MOB. Mopghozene3 — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOSUU.
Konyenyus mopgocenoe u mooenu mopgoeeneza. Ctaaum >MOpUOreHe3a
KUBOTHBIX (Ha npumepe Jarymku). JpoOnenwe. Tumnsl  npoOneHus.
Jlemepmunuposannoe u HedepmuHupogannoe Opobaenue. bnacmyna, munvi
onacmyn. OCOOCHHOCTH APOOJICHUS MIICKOIHUTAIONINX. 3apOMABIIIEBHIE JINCTKH
(ractpynsinus). 3aKkiiaika OpraHoB U TKaHEH U3 3apOJbIIIEBbIX JIUCTKOB. B3aumHoe
BIIUSIHUE 4YaCTell pa3BHUBAIONIErOCS 3apojibiiia (dMOpPHOHATIbHAS WMHJIYKIIHS).
3aknajka IUIaHa CTPOEHUS KUBOTHOTO Kak pe3yJbTaT HEPaApXUUYECKUX
B3aUMOJICUCTBUI TeHOB. BinusHue Ha SMOPHOHATBHOE pPa3BUTHE Pa3IUYHBIX
(haKTOPOB OKPYXkAIOIIEH CPEJIbI.

Poct u pasButue xuBOoTHbIX. [locTaMOpuoHansHbIl mepuon. [Ipsmoe wu
HenpsiMmoe  pas3Butue. Pa3Butme ¢ Meramopdo3omM 'y O€ClO3BOHOYHBIX U
MO3BOHOYHBIX KUBOTHBIX. buojornueckoe 3HA4YCHHE MPSIMOTO U HEMPSIMOTO
pa3BUTHs, WX PACHpPOCTpPAHEHHE B MpHpojAe. THIBI pocTa >KUBOTHBIX. DaKTOpPbI
PEryJSIIUU POCTA KUBOTHBIX U yenoBeka. CTaauu MoCTAIMOPHUOHATIEHOTO Pa3BUTHS
y )KMBOTHBIX M uenoBeka. [lepuonabl oHTOreHe3a yenoBeka. CTapeHue u cMepTh Kak
OMOJIOrM4eCcKre MPOLECCHI.



Pa3mHoxeHue u paszButhe pacteHuid. ['ameroput u cnopodur. Meio3 B
YKU3HEHHOM ITuKIIe pacTeHuil. OOpazoBaHue crop B mpoiiecce meiio3a. ['amerorenes
y pactenuil. OMmI0A0TBOPEHUE U Pa3BUTUE PACTUTEIBHBIX OpPraHU3MOB. [[BoliHOE
OIUTOAOTBOPEHHUE Y IIBETKOBBIX pacTeHuit. OOpa3oBaHuEe U Pa3BUTHE CEMECHHU.

MexaHu3Mbl pEryJaiuyd OHTON€HE3a Y PACTEHUH U )KUBOTHBIX.

JlemoHcTpanuu

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

Tabmuet 1 cxembl: «BereratuBHOE pa3sMHOXKEHHE», «THmbl Oecroaoro
pasMHOXKEHUsD», «Pa3MHOXKEHHE XJIaMUIOMOHAIb», «Pa3MHOXEHHE 3BIJIEHBDY,
«Pa3sMHOXKEeHUE THAPBY, «Meio3y», «XpoMmocombl», «l'amerorenes», «CTpoeHHE
SUIEKJIETKH U criepMmaTo3onsian, «OCHOBHBIE CTaauM OHTOreHesay, «lIpsmoe u
HempsiMOe pa3BuTue», «Pa3BuTtue Malckoro xyka», «Pa3Butrue capaHdmy,
«PazButrne nsArymkn», «JIBOWHOE OIUIOJOTBOPEHUE Y IIBETKOBBIX PACTCHUI,
«CTpoeHHE CEMSH OJHOIOJBHBIX U JIBYIOJbHBIX PACTCHUN», «KU3HEHHBIA LUK
MOPCKOM KanmycTb», «/KU3HEHHBIN UK MXa», < KW3HEHHBIN HHUKJ MANOPOTHUKAY,
«Ku3HEeHHBIN LUK COCHBIY.

OOGopynoBaHHE: CBETOBOM MHMKPOCKOIL, MHUKPOIPENapaThl SUIEKICTOK H
CIIEpMATO30U/I0B, MO «I{MKJ pa3BUTHSI JISTYILIKH.

JlabopaTtopHas pabora «/3yueHne CTpOCHUS MOJIOBBIX KJIETOK HA TOTOBBIX
MUKpONpenapaTax.

IIpakTnueckas paGora «BbigBIeHHE NPHU3HAKOB CXOACTBA 3apoAbIlIEH
MO3BOHOYHBIX JKUBOTHBIX).

JlabopaTopHass padora «CTpoeHME OpPraHoB Pa3sMHOXEHHUS BBICHINAX
pacTeHUu.

Tema 11. I'eneTuka — HayKa 0 HACJIEACTBEHHOCTH M U3MEHYNUBOCTH
OpPraHu3MoB

Wcropust cTaHOBIEHUS U pa3BUTUA T€HETUKU Kak Hayku. Pabotel I'. Mengens,
I'. ne ®puza, T. Moprana. Posib OTEUECTBEHHBIX YUYEHBIX B PA3BUTUH T'€HECTUKH.
Pa6ote H. K. KonerioBa, H. . BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko,
10. A. ®unmunaenko, H. B. TumodeeBa-PecoBckoro.

OCHOBHbBIE T€HETUYECKUE TIOHATUSA U CUMBOJIBI. | 'OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeTIbHBIE TE€HbI, AJIbTEPHATUBHBIC MPU3HAKH, JTOMHHAHTHBI M PELECCHUBHBIN
MIPU3HAK, TOMO3UT'0Ta, T€TePO3Ur0oTa, YUCTas TUHUS, THOPUJIBI, TEHOTUI, (PEHOTHII.
OCHOBHBIE METOMBI TEHETUKU: TUOPUAOJOTUUECKUN,  [UTOJOTHUYECKU,
MOJIEKYJISIPHO-T€HETUYECKUM.

JlemoHcTpanuu

[Toptpersr: I'. Mennens, I'. ne ®@pusz, T. Mopran, H. K. Konsros, H. W.
Baswuiios, A. H. benozepckuii, I'. 1. Kapneuenko, FO. A. @ununuenko, H. B.



Tumodees-PecoBckuii.
Ta0auip! 1 cxembl: «MeToAbl TeHETUKNY, «CXeMbI CKpEITUBaHUI.

JlaGopaTtopHasi paGora «/lpozodpmia Kak OOBCKT T'€HETHYCCKHX
HCCIICIOBAHUI.

Tema 12. 3aK0OHOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemmuBanue. IlepBeiii 3akoH MeHaenss — 3aKoH
earMHo00pasus rTHOpPUI0B MepBoro mnokojenus. [IpaBmino noMmuHUpoBaHus. Bropoii
3aKOH MeHaenss — 3aKOH pacHIeNVIEHUs] NPU3HAKOB. [[UTOMOrMyecKkrne OCHOBBI
MOHOTHOPUTHOT'O CKpEIIUBaHus. [ Unore3a YuCTOThI FaMeT.

Ananusupympouiee ckpemuBanue. [IpoMexyTouHblil XapakTep HACIEIOBaHMUS.
Pacmiennenre npu3HakoB MPU HEMOJIHOM JOMUHUPOBAHUH.

HuruOpuanoe ckpemuBanue. Tpetuit 3akoH MeHaens — 3aKOH He3aBUCUMOTO
HacJeI0BaHus pu3HaKkoB. L{uTomornueckre OCHOBBI TUTHOPUTHOTO CKPEILIUBAHHUS.

CueruieHHOe HaciefoBaHue npusHakoB. Pabotel T. Moprana. CuemieHHoe
HACJICIOBAaHUE TE€HOB, HAPYIICHHE CUCIUICHUS MEXAY TIeHamu. XPOMOCOMHas
TEOpHUs HACIEACTBEHHOCTH.

I'enetuka nona. XpoMOCOMHBIN MEXaHU3M OMNPENENICHUs 10JiIa. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbli M rereporaMeTHel mnoi. ['eHermyeckas
CTPYKTYpa IMOJOBBIX XpoMocoM. HaclienoBanne npu3HaKkoB, CUETUIEHHBIX C ITOJIOM.

['enotun kak nenocTHas cucremMa. [lIenoTponus — MHOKECTBEHHOE JICVCTBUE
reHa. MHOXECTBEHHBIM ajuienu3M. B3anMOIEHCTBUE HEAUIENbHBIX TI'€HOB.
Kommiiementapunocts. Onucrtas. [Toaumepusi.

['eHeTrueckuil KOHTPOJIb PA3BUTHS PACTEHUI, )KUBOTHBIX U YEJIOBEKA, & TAKKE
(GU3HOJIOTUYECKUX  TPOIECCOB, TOBENCHHS W  KOTHUTUBHBIX  (DYHKIIHIA.
['eneTnyeckre MeXxaHU3Mbl CHMOMOT€HE3a, MEXaHU3MbI B3aUMOJIEHCTBUSI «XO3SIMH —
napasuT» M «XO03IMH — MHUKpoOMOM». ['eHeTHueckue acmeKkThl KOHTPOJS U
W3MEHCHMS HACJICICTBEHHON WH(OPMAITMHU B TTIOKOJICHUSIX KIIETOK U OPTaHU3MOB.

JdeMoHCTpanuu

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

Tabnuuer u cxemsbr: «IlepBbiii U BTOpOit 3akoHbl Menaens», «TpeTuit 3akoH
Mennens», «AHanu3upylollee CKpenmBanrey, «Hemnoanoe JOMUHUPOBaHUEY,
«ClEIUIGHHOE HaCleOBAaHUE TMPU3HAKOB Yy Jpo3oduiibly, «['eHeTnka Tmoiay,
«Kapuotunm  uvenmoBeka», «Kapuwotunm aposodpunsly, «KapuoTum OTHIBY,
«MHOXeCTBEHHBIN anjaenu3My», «B3aumMoIeiCTBUE T€HOBY.

O6opyoBanue: MOJIEb JIJISl IEMOHCTPAIIMK 3aKOHOB €IMHO00pa3usi THOpUIOB
[IEPBOr0 IIOKOJIEHUS M PACILUCIUICHUS NPU3HAKOB, MOJEIb JUIA JEMOHCTPalUU
3aKOHA HE3aBUCHUMOrO HACJEIOBAHUSA IPU3HAKOB, MOJAENIb MJII JIEMOHCTpalUH



CLEIUICHHOTO HACJIEIOBAHMs IPU3HAKOB, CBETOBOM MHMKPOCKOI, MHKpPOIIPENapar:
«JIpozoduiar.

IIpakTnueckass paGora «M3yueHue pe3ynbTaTOB MOHOTMOPUIHOTO
CKPENIUBAHUS Y TPO30PUITBIY.

IpakTnueckas  padora  «/3ydyeHwe  pe3yabTaToOB  JUTHOPHUIHOTO
CKpEIIUBAHUS Y IPO30(PUITBIY.

Tema 13. 3aK0OHOMEpPHOCTH U3MEHYMBOCTH

B3aumopeiictBue reHotuna M cpenbl npu  (popmupoBaHUM (PEHOTHIHA.
M3MeHUYNBOCTh NMPU3HAKOB. KauecTBEHHbIE M KOIMYECTBEHHBIC NPU3HAKU. BHbl
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJICACTBEHHAS.

MonudukauronHass W3MEHUYMBOCTh. Poib  cpeasl B (OpMUpPOBaAHUU
MOIU(PUKALMOHHON H3MeHuuBOCcTH. Hopma peakumu mnpusHaka. BapuannoHHBII
psn u BapuanmoHHas kpuBas (B. Moranncen). CpoiicTBa MOAM(UKAIIMOHHON
WU3MEHUYHUBOCTH.

I'enoTunnyeckass N3MEHYUMBOCTb. CBOMCTBA T€HOTUIINYECKON U3MEHUYNBOCTH.
Bujibl reHOTUITMYECKO U3MEHYMBOCTH: KOMOMHATUBHAS, MyTallMOHHAs!.

KomOuHaTuBHasT W3MEHYMBOCTb. Meil03 W TMOJOBOM TMPOIECC — OCHOBA
KOMOMHATHBHON M3MEHYHMBOCTH. POJIb KOMOMHATUBHOM M3MEHUYMBOCTH B CO3JaHUU
F€HETUYECKOro pa3Hoo0pasusl B Mpejiesax oJHOro BUA.

MyTtanroHHasT W3MEHYMBOCTb. BHAbl MyTamui: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  HWHAYUMPOBAaHHbIE MyTauuu. SaepHbie U
HUTOIUIa3MaTuYeckue myTtauuu. CoMaTUYECKUE U TOJIOBbIE MyTaiuu. IIpuyunHb
BO3BHUKHOBEHUA MyTamuii. MyrtareHbl M WX BIHMSHUE Ha OpPraHU3MBbI.
3aKOHOMEPHOCTH MYTAIMOHHOTO Ipolecca. 3aKOH TOMOJOTHMYECKUX PSII0B B
HacnencTBeHHoW u3MeHunBoct (H.M. BaBunoB). BHesnepHas M3MEHUMBOCTH U
HACJICJICTBEHHOCTb.

Onueenemuxa u dNUCCHOMUKA, PONb  INUSEHEMUYECKUX (Hakmopos &
HACNe008AHUU U UBMEHYUBOCU (DeHOMUNUYECKUX NPUSHAKOG ) OpP2aAHUIMOS.
JleMoHCcTpanuu

[Toptpersr: I'. ne ®pus, B. Uoranncen, H. 1. BaBuios.

Tabmumpr w  cxembl: «Buapl u3MeHUMBOCTHY», «MoaudukaoHHas
W3MEHYHUBOCTLY», «KOMOMHATUBHAS N3MEHUYUBOCTDY, «MeEH03»,
«OmnonoTBopeHuey, «I'enernueckue 3a007€BaHMs YeIoBeKay, «Buabl MmyTauiiy.

OOopynoBaHue: XKUBbIE M IepOApHBIE 3K3EMIUIAPbl KOMHATHBIX PAacTEHUH,
pucyHkH (pororpadun) )KUBOTHBIX C Pa3IMYHBIMU BHIAMH U3MEHYUBOCTH.

JlaGopaTopHhast pabora «HUccnenoBanue 3aKOHOMEPHOCTEN
MOIU(PUKAIMOHHON u3MeHUuBOCTU. [locTpoeHHMe BapuallMOHHOTO psiga U
BapUaLlMOHHON KPUBOW.



IIpakTnueckass  padora «Myrauuu 'y apo3o¢uisl (Ha
TOTOBBIX MHUKpOIIpENaparax).

Tema 14. I'eHeTnka 4yesioBeKka

Kapuornn yenoexka. MexayHaponHas nporpamma HMCCIENOBaHUS T'€HOMA
4yeloBeKka.  Meroapl  M3y4YeHHsT TE€HETHKM  4YeJIOBEKa:  TI'€HEaJOrMYeCKuH,
OJIM3HEIOBBIH, LIUTOTCHETUYECKHUH, MOMYJISIIIUOHHO-CTATUCTUYECKHM,
MOJIEKYJISIPHO-T€HETUYECKUH. CoBpemeHHOE OINPELIEIICHUE TrEeHOTHIIA:
IIOJJHOTEHOMHOE CEKBEHUPOBAHME, TE€HOTUIIMPOBAHUE, B TOM YHCJE C IOMOIIBIO
[111P-ananu3a. HacnencTBenHbie 3a001eBaHusl YenoBeKka. [ 'eHHbIe 1 XpPOMOCOMHEBIE
O0one3Hn yenoBeka. bone3HM ¢ HACIEACTBEHHON NPeapacroyioKEHHOCTHIO.
3HauYE€HHE MEAMIIMHCKON N€HETUKU B MPEAOTBPALLEHUN WU JICHEHUU T€HETUYECKUX
3a0oneBaHUi 4enoBeka. MeauKo-reHeTHueckoe KOHCYIbTHpoBaHHE. CTBOJIOBBIE
KJIeTKH. [TOHATHE «T€HETHMYECKOro rpy3a». JTUYECKUE aCIEKThl MCCIEIOBAHUI B
00J1acTH peJaKTUPOBAHUS I€HOMA U CTBOJIOBBIX KJIETOK.

I'enernueckre (GakTOpbl MOBBIIIEHHOW YYBCTBUTEIBHOCTH YEJIOBEKAa K
(bu3MUEeCKOMY U XMMHUYECKOMY 3arps3HEHHUIO OKpY»Karollen cpeabl. ['enernyeckas
IIPEAPACTIONIOAKEHHOCTD YENOBEKA K MaTOJIOTHSAM.

JlemoHcTpanuu

Tabmuuel u cxemsl: «Kapuotun yenoBeka», «MeToabl U3y4yeHUsI T'€HETUKH
yenoBekay, «I eHeTnueckue 3a00JIeBaHUs YETOBEKay.

IIpakTHuyeckas padora «CocTaBlI€HUE U aHAIU3 POJOCIOBHOMN.

Tema 15. Cenexkuusi OpraHu3mMoB

JlomecTUKanus U ceaeKkuys. 3apoXKACHUE CEIEKINU U JOMECTUKALMKU. Y YeHNE
H. U. BaBunoBa o IleHTpax mNpOUCXOXKIEHHS W MHOT000pa3usi KyJbTYPHBIX
pacteHuil. Poib cenexkuuu B CO34aHUM COPTOB PACTEHHI U MOPOJT KUBOTHBIX. COPT,
MOpOJa, MITAMM. 3aKOH TOMOJIOTHYECKUX PSAIOB B HACIIEICTBEHHON U3MEHUYUBOCTH
H. U. BaBunoga, ero 3HaueHue Jjisi CEIEKIIMOHHOM pabOTHI.

Mertoapl cenekuMoOHHOW paboThl. VCKycCTBEHHBIH OTOOp: MacCOBBIA H
VIH]IUBU]1yaJIbHBIM. DTarbl KOMOMWHAIIMOHHOH CeJICKIIUU. HUcnwiTanne
Opou3BOAUTENEH 1O MOTOMCTBY. OTOOp MO TE€HOTHUIY C MOMOIIbI OLIEHKH
dbeHoTHNa MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ oMoIbio aHanuza JIHK.

HcKkyccTBeHHBIM ~ MyTareHe3  KaKk  METOJ  CEJIIEKUMOHHOW  paloThl.
PannanoHHbli 1 XUMUYECKANA MyTareHe3 Kak MCTOYHHMK MYTalWW Y KyJIbTYPHBIX
dopm opranu3smMoB. lcrosnb30BaHME T€HOMHOI'O pPEAAKTUPOBAHUS W METO/IOB
pexomOuHaHTHBIX JIHK 1151 momyueHus ucxoIHOTo MaTepHaia Jijisi CENEeKIUH.

[Tonyuenue MOJIUTIOU]TIOB. BnyrpuBuaoBas ruOpUIU3aLIHSL.
bnuskopoacTBEeHHOE — CKpeliMBaHue, WiIM  UHOpuauHr.  HepoacTBeHHoe
CKpelluBaHue, win ayropuauHr. I'erepo3uc u ero mnpuuuHbl. Mcnonb3oBaHue



rerepo3uca B cenekuuu. OtnanéHHas rubpunusanus. [Ipeomonenue Oecronus
MEXBUOBBIX THOPUI0B. JlOCTHKEHUS CENEKIIMN PACTEHUN U )KUBOTHBIX. «3e1éHas
DPeBONIOYULY.

CoxpaHeHre U U3yYEHNE TEHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUHN U UX
JUKHUX pOJIUYeH JIJIsi CO3/IaHUs HOBBIX COPTOB U FMOPUJIOB CEITBCKOXO035HCTBEHHBIX
KYJIbTYp. H3yuenue, coxpamenue u ynpaeieHue 2eHemudecKumu pecypcamu
CeNbCKOXO3AUCMEEHHBIX U NPOMbBICIOBbIX  HCUBOMHBLIX 8  YENAX YAVUULEeHUS
Cyuecmeyowux U co30aHus HOBbIX NOpPOO, JNUHUL U KPOCCO8, 8 MOM Hucie C
NPUMEHEHUEM COBPEMEHHBIX MemMO008 HAYYHBIX UCCIEeO08AHUL, Nepedossblx uoell u
NepCneKmusHbIX MexXHOI02UlI.

JdemoHncTpanuu

IToprpersi: H. WU. BaBwios, 1. B. Muuypun, I'. [I. Kapneuenko, II. I
Jlykbsinenko, b. JI. Acraypos, H. bopinoyr, 1. K. benses.

Tabnuuel u cxembl: «LleHTpbI MPOUCXOKACHUS U MHOTOOOpa3us KyJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJIOTMYECKHUX PSAJOB B HACJIEICTBEHHONM W3MEHYUBOCTH,
«Metonbl cenekuumny, «Otnanéunas rudpuauzanusy, «Myrareues».

JlabopaTopHasi padora «/3ydeHrne COpTOB KYJIbTYPHBIX PACTEHUU U TIOPOJT
JIOMAITHUX KUBOTHBIX.

JlaGopaTopHasi padora «/3yueHne METOJIOB CEJIEKIIUUA PACTCHUIN».

IIpakTueckas padora «[IpuBrBKa pacTeHUII».

Ikckypeusi «OCHOBHBIE METOJIBl M JIOCTHOKEHUSI CEJIEKIIMHM PACTCHHN WU
’KHBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIUIO, MJIEMEHHYIO bepmy,
COPTOHUCIIBITATEILHBIA  y4aCTOK, B TEIUIMYHOE XO3SUCTBO, B JIaDOpaTOPHIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LIEHTPA)».

Tema 16. buoTrexHoJ0rusi 1 CHHTETHYECKAasl OMOJIOTUs

OOBEKTHI, HUCTMOJB3yeMble B OWOTEXHOJOTHUH, — KJIETOYHBIE W TKAHEBHIC
KYJIbTYPbI, MUKPOOPTaHU3MBI, UX XapaKTepUCTHUKA. TpaguiiioHHass OMOTEXHOIOT Hsl:
XJ1e0oIeueHue, MOJTy4YEeHUE KHCIIOMOJIOUHBIX MPOAYKTOB, BUHOJICIINE.
Mukpo6uonornueckuii cuHTe3. OO0BEKTHI MHKPOOMOIOTHUYECKHUX TEXHOJOTHH.
[Ipou3BoicTBO O€Ka, AMUHOKUCIIOT Y BUTAMUHOB.

Co3anue TEXHOJIOTUH W MHCTPYMEHTOB II€JICHANIPaBICHHOI'O MU3MEHEHUS U
KOHCTPYUPOBAHUSI T€HOMOB C II€JIbIO MOJYYEHHUsI OPTraHU3MOB M MX KOMIIOHEHTOB,
CoJIep KaliX HE BCTPEUAIOIIHNECS B MPUPO/IC OMOCUHTETUYECKUE ITYTH.

Knerounass mnxxeHepus. MeToabl KyJIbTyphl KJIETOK W TKaHEW PaCTEHU U
K®UBOTHbIX. KpuobOanku. Comarudeckass TruOpuau3anuss U  COMATUYECKHUUN
smOpuorene3. Mcmonb3oBaHuE TaIuIOWJIOB B CEJEKIMU pacTeHuill. [lonyuyenue
MOHOKNOHANbHBIX anmumen. Hcnonv3osanue MOHOKIOHANbHBIX U NOJUKIOHATIbHBIX
anmumen 6 meduyune. VICKyCCTBEHHOE OIUIOJIOTBOpEHUE. PeKOHCTpyKIIus



SANIEKIIETOK W KJIOHUPOBAHUE KMBOTHBIX. METON TpaHCIUIAHTAlMU SIAEP KIIETOK.
Texnonozuu 0300posneHus, KyIbmMUuSUpOBanUs U MUKPOKIOHATbHO20 PASMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMocOMHasi W TE€HHas WHXeHepus. VICKyCCTBEHHbI CHUHTE3 TI'€Ha U
koHcTpyupoBanue pekomonHanTHbIX JIHK. Coz0anue mpanceennvix opeanusmos.
JlocTkeHuss W NEpPCHEKTUBBI  XPOMOCOMHOM UM TE€HHOM  MHKEHEPHHU.
DKOJIOTUYECKHUE U ITUYECKHE MTPOOIeMbl T€HHOW MHKEHEPHUH.

Menuunuckue OuorexHonoru. IlocrreHomHas uudpoBas MeIUIMHA.
[MIIPauarnocTuka. MeTraOomOMHBIN aHaJIN3, TEHOLIGHTPUUECKUN aHaIUu3 MpoTeoMa
YeJloBeKa JUISL OLIEHKM COCTOSIHUS €ro 340poBbiA. Mcmosib30BaHME CTBOJIOBBIX
kieTok. TaprerHas Tepanust paka. 3D-OnomHXkeHepus [ pa3pabOTKu
(yHIAMEHTAIBHBIX OCHOB MEIWLMHCKUX TEXHOJOTMHM, CO3[1aHUs KOMILJIEKCHBIX
TKaHEeW COUeTaHHUEM TEXHOJOTUU TPEXMEPHOro OMONMpHUHTHHTA U cKaddonaunra
JUISL PELLICHUS 3a/1a4 [IEPCOHAIN3UPOBAHHON MEAULIHEI.

Co3naHuve BEKTOPHBIX BaKIMH C IEIbl0 00ecredeHus KOMOMHMPOBAHHOM
3amuThl OoT Bo3Oymuteneir OPBU, ycraHoBieHHME MOJEKYISPHBIX MEXaHHU3MOB
¢dbynkunonupoBanuss PHK-conepkaimmux BHpPYCcOB, BBI3BIBAIOLUIUX OCOOO OMACHBIE
3a00JIeBaHUs YEJI0OBEKA U JKUBOTHBIX.

JlemoHcTpanuu

Tabnuupr u cxemsl: «/Cronb30BaHNEe MUKPOOPTAHU3MOB B MPOMBIIIIJIEHHOM
IIPOU3BOJCTBEY, «KiteTouHas nHxxeHepus», «I ' eHHass HHXKEHEPUI».

JlabopaTtopHasi padora «/3ydeHue 00bEKTOB OMOTEXHOIOTHI.
IpakTnueckas padora «[lonyyeHre MOJTOYHOKUCITBIX TPOAYKTOBY.

Ikckypeusi  «buUOTEXHOJIOTHST — BaXHEHIIAs MPOU3BOJIUTENIbHAS —CHia
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE ITPOU3BOACTBO)Y.

11 KIIACC

Tema 1. 3apoxkaeHue u pa3BuTHE IBOJIOIHOHHBIX MPEACTABJICHUN B
Oonosioruu

OomonmonHass teopuss Y. JlapBuna. IlpenmochUikM BO3HHUKHOBEHUSA
napBuHu3Ma. JKu3Hb U Hay4dHas AearenbHocTh Y. JlapBuHa.

JIBI>KyIIIME CUIIBI BOTIOLIUK BUIOB 110 Y. J[apBuHY (BhICOKAsi HHTEHCUBHOCTD
Pa3MHOXKEHHUSI OpraHM3MOB, HACJIEACTBEHHass HW3MEHYMBOCTh, Oopbba 3a
CYIIECTBOBAHUE, ECTECTBEHHBIN M HCKYCCTBEHHBIN OTOOD).



Odopmnenue cunrernuecko Teopun 3postonuu (CTI). HeliTpanbHas Teopus
sBoimoIMu. COBpeMEeHHasi 3BOJIOLMOHHAA OWOJIOrus. 3HAYEHHE SBOJIOLMOHHON
Teopuu B GOPMUPOBAHUU ECTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JdemoHcTpanuu

[Toptpersl: Apuctorens, K. Jlunnei, XK. b. Jlamapk, 3. K. Cenr-Unep, XK.
Kroswe, Y. [Hapsun, C. C. YUerBepuxos, U. U. [lImaneraysen, Jx. Xonaein, 1. K.
benses.

Tabauup! u cxemsl: «Cuctema xuBoii mpuposl (1o K. JIunuero)y, «Jlectauima
KUBBIX cymiecTB (1o Jlamapky)y», «Mexanusm GopMHUpPOBaHUS MTPUCTIOCOOTCHUHN Y
pacTeHuil U KuUBOTHBIX (10 Jlamapky)», «Kapra-cxema Mmapmipyta myremiectBus Y.
HapBunay, «Haxoaku Y. JlapBuna», «DopMbl OOpbOBI 3a CYIIECTBOBAHUEY,
«[Toponel romy6eit», «MHoroobpasue KynbTypHBIX (popm KamycTb», «llopoasi
JIOMAIIIHUX >KUBOTHBIX», «Cxema oOpa3oBaHusi HOBBIX BUAOB (1o Y. [dapBuny)y,
«CxeMa COOTHOIICHUS JBIDKYIIUX CHJI DBOJIOIUNY», «OCHOBHBIE TOJIOKEHUS
CUHTETUYECKOUN TEOPUHU IBOIOIUN Y.

Tema 2. MUKPOIBOJIIOIHS U €€ Pe3yJibTAThI

[Monynsinus kak 3yeMeHTapHas enuHuIa 3BoOIUA. COBpEMEHHBIE METOIbI
OLICHKH T'E€HETUYECKOTO Pa3HOo0oOpa3us U CTPYKTypbl mnonyisiiuid. M3mMeHeHue
reHopoHa TOMYJSAIMKM KAaK dJIIEMEHTApHOE JBOJIOIMOHHOE SIBJICHHWE. 3aKOH
reHeTudyeckoro papHoBecus Jx. Xapau, B. BaiinGepra.

OneMeHTapHble (aKTOpbl (ABMIKYIIUME CHUJIbI) JBOMIONMHA. MyTaIrlmOHHBIHN
npouecc. KomOuHaTuBHas u3MeHuUMBOCTh. [lpeiid TreHOB — chydaiiHble
HEHaIpaBJICHHbIE U3MEHEHUS YACTOT ajuiesiel B monyssuusax. I¢hdeKT ocHoBaTENs.
Sdhexm oOymuinounoco copaviwuka. CHudiCeHUe 2eHemUuecKko20 pasHooopasus:
npuuunsl u cieocmsus. llposesnenue sgpghexma opeticha eenos 6 borbUIUX U MATBIX
NONYAAYUSX. Murpanumu. N3omsuus MTOITYJISLIUM: reorpaduyeckas
(mpocTpaHcTBEHHAs), OMosiorudeckas (penpoyKTUBHAs).

EctecTBennbiit oT00p — HampaBisiomuid  paktop sBomonud. Dopmbl
€CTECTBEHHOTO  OTOOpa:  JBIDKYIIWH, CTAaOWIM3UPYIOUIUH, Pa3pbIBAIOIIHIA
(mm3pynTtuBHbIi). [lonoBoit oTO60p. BO3HMKHOBEHHE M SBOJIOIMS COIUAIBHOTO
MOBE/ICHUS )KUBOTHBIX.

[Ipucnoco0NeHHOCTh  OpPraHM3MOB  KaK  pe3ylbTaT  MHUKPO3BOIIOLHUH.
Bo3aukHOBEHME PUCTIOCOOICHN Y OpraHU3MOB. ApoMOP( 036l U MANOA AT TAIIUH.
[Tpumeps! TpUCTIOCOOJICHNIA Y OPTaHU3MOB: MOP(OJIOTHUYECKHEe, (PHU3NOIOTHUECKueE,
Onoxumudeckue, TmoBefeH4Yeckne. OTHOCUTENBHOCTh  MPHUCIOCOOIEHHOCTH
OpraHU3MOB.

Bun, ero xputepun u CTpykTypa. BupooOpa3zoBaHume Kak pe3yJbTar
MUKPOIBOIOIMH. M3omsmus — xmrodeBoid (akTtop BumooOpaszoBanus. [lytu u



CIIOCOOBI BUJ1000pa30BaHUs: aJIoNaTpUYECKOe (reorpaduueckoe),
CUMIIATPUUECKOE (SKOJIOTMYECKOE), «MTHOBEHHOE»  (TOJUILTIOUAN3ALINS,
ruOpuanzanys). JauTeasHOCTh 3BONTIOIMOHHBIX POIECCOB.

Mexanu3Mbl GOpMHUPOBAHHUS OMOJIOrMYECKOT0 pa3HOOOpa3usl.

Pounb 3BOIOLIMOHHON OMONIOTKY B pa3pabOTKE HAYYHBIX METOAOB COXPAHEHUS
ouopazHooOpa3usi. MUKpPOIBOJIOINMS W KOIBOJIOLMS TMApa3UTOB U UX XO35ECB.
Mexanu3mbl (OpMUPOBAHUS YCTOWYMBOCTH K AHTUOMOTHUKAM U CITOCOOBI OOPHOBI C
HEW.

JdemoHcTpanuu

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

Tabmuupl 1 cxembl: «MyTallMOHHAsT W3MEHYMBOCTHY, «llomynsionHas
CTPYKTypa BUAa», «Cxema nposiBieHus: 3akoHa Xapau—BaitnOepray, «/Ipmwxkyiue
CWJIBl 3BOJIIOLUNY, «DKOJIOTMYecKas M30JLMs MOMYIsIUUNA CeBaHCKON (openny,
«["eorpaduueckas U30JSIIMUS JIMCTBEHHUIIBI CHOMPCKON U TUCTBEHHUIIBI 1TAYPCKON»,
«[TonmynsiliMOHHBIE BOJIHBI YUCIEHHOCTH XUIIHUKOB U XEPTB», «Cxema AercTBUS
€CTECTBEHHOT0 0TOOpay, «PopMbl OOpHOBI 3a CyiiecTBOBaHME, «HyCcTpUanbHbIi
MeJaHu3M», «JKuBbie UcKkonaembiey, «[[OKpOBUTENBCTBEHHAS! OKPACKA )KUBOTHBIXY,
«[Ipenynpexnaatoniasi OKpacka >KUBOTHBIX», «DU3HOJOTUYECKHUE aJlalTallun,
«[Ipucrnoco0aeHHOCTh OPraHU3MOB U €€ OTHOCHUTENIBHOCTHY», «Kpurepuu Bumay,
«Bunsl-nBoitHukny, «CTpyKTypa Buaa B mpupojae», «Crnoco0bl BUA00Opa30BaHUS Y,
«["eorpadpmyeckoe BUI00Opa3oBaHUE TPEX BUIOB JaHABIIIEH», «IDKOIOTHYECKOE
BHUJI000pa3oBaHne BUIOB cuHUl, «llomummouast pacteHuit», «KamyctHo-
pEeASYHBIN THOPHITY.

ObopynoBanue: repdbapun paCTeHUM, KOJJIEKIIMH HACEKOMBIX, Yydelia MTHIl U
3Bepel ¢ MpUMepamMu pa3IMuHbIX MPUCIIOCOOIEHUH, Yydena NTUIl U 3Bepel pa3HbIX
BUJIOB, repOapuu pacTeHHil ONM3KUX BUIOB, OOpPa30BABIIMXCS Pa3IUYHBIMU
crocobamu.

JlaGopaTopHasi padota «BrisiBIeHNE U3MEHYMBOCTH Y 0COOEH OJTHOTO BUIAY.

JlaGopaTopHasi padora «IIpucrnoco6yieHusi OpraHu3MOB U UX OTHOCHUTEJIbHAS
1e71eCO00Pa3HOCTh .

JlaGopaTtopnasi pabora «CpaBHEHHE BHAOB IO MOPQPOIOrHIECKOMY
KPUTEPHIO».

Tema 3. Makpo3BOJIIOLMS U €€ Pe3yJIbTAThI

Mertobl u3ydeHust MaKpOo3BOJIONMH. [[aneoHTOn0rnuecKue METO bl U3y4YECHUS
sBooIu. [lepexonubie hopmbl U GUIOTEHETUYECKHE PSIAbl OPTaHU3MOB.

buoreorpaduyeckue meronbl u3ydeHus sBomonuu. CpaBHeHue QUOpbl U
dayHbl MaTEepUKOB U OCTPOBOB. buoreorpaduueckue obnactu  3emiu.
BunbmHIeMUIKN U PETUKTHI.



OMOpPHOJIOTUYECKNE W CPABHUTEIBLHO-MOP(OIOrUYECKHE METOAbl M3YHYECHHS
DBOMIOIMM. ['€HEeTHYeCKue MEXaHWU3MBbl DBOJIOLMU OHTOI€HE3a W IOSBIICHUS
ABOJIOLMOHHBIX  HOBIIECTB. |'OMOJOrMYHBIE W  AHAJIOTUYHBIE  OpPraHbI.
PyaumeHntapuble  opraHbl M araBuU3Mbl.  MOIIEKYJISIPHO-T€HETHUECKUE,
OMOXMMUYECKHE U MAaTEeMAaTUYECKUE METO/IbI U3YUECHHSI IBOJIOLMH. [ OMOJIOTHYHBIE
redbl. COBpEMEHHbIE METO/IbI OCTPOCHUS (PUIIOT€HETHUYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MYTAIIUX U HBOJIFOLIMS TEHOMOB.

OO0uue 3aKOHOMEpPHOCTH (TIpaBUjia) ABOMOLMH. [IpunHyun cmenvl QyHKYU.
HeoOpaTtuMocTs 3BorOLMH. AJanTUBHAs paguanus. HepaBHOMEPHOCTh TEMIIOB
DBOJIFOLIAM.

JdemoHcTpanuu

[Toptpetsi: K. M. Bap, A. O. Koanesckuii, ®. Mromiep, J. I'ekkes.

Tabmumpl 1 cxeMbl: «OUITOTCHETHYECKUM PSIT JIOMIAINY», «APXEONTEPUKC,
«3Bepo3yObie  smepbl»,  «Crerouedanb»y,  «Punnodurtsr»y,  «CemeHHBIE
nanopoTHuku», «buoreorpaduueckue 30HbI 3emiuny», «Jlpeiid KOHTHUHEHTOBY,
«Penukthy, «HavanbHble cTaguu SMOPUOHAIBHOTO Pa3BUTHUSI TMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE ¥ AaHAJOTUYHBIE OpraHel», «PyIuMeHTHI,
«ATaBU3MBI», «XPOMOCOMHBIE HAaOOpHI YEIOBEKAa W IMUMIAH3e», «[IaBHBIC
HaIpaBJICHUS 3BOMOIINY, «OO0I11I1e 3aKOHOMEPHOCTH IBOJTIOIIUI.

OO6opynoBaHue: KOJUIEKIMH, TrepOapuu, MYJSKU HCKOMAeMbIX OCTAaTKOB
OpPraHU3MOB, MYJISI)KA TOMOJIOTMYHBIX, aHAJTIOTUYHBIX, PYJUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJUIEKIIMU HACEKOMBIX.

Tema 4. IIpoucxoxkaeHue U pa3BuTHeE )KM3HU HA 3eMJie

HayuHble rumore3sl NPOUCXOXKIEHUSA KWU3HM Ha 3emie. AOHOreHes u
naHcnepmusi. JloHay4dHbI€ MPEACTABICHUS O 3apOXKICHUU JKU3HU (KPEALMOHU3M).
['Mnore3a NOCTOSHHOTO CaMO3apOKICHHUS KU3HU U €€ ONpOBEpxKEHUE onbiTamu .
Penu, JI. Cnannanuanw, JI. I[Tacrepa. [IpoucxoxaeHne sXxu3HU U aCTPOOHOJIOTHSI.

OcHOBHBIE Tanbl HEOPraHUUECKOU 3BoOLMH. [ImanerapHas (reonoruueckas)
HBONIIOIMS. XUMHUYECKask IBOMIIOIMSA. AOMOIrEeHHBIM CUHTE3 OPraHWYeCKHX BEIIECTB
u3 Heoprannueckux. OnbiT C. Musnepa u I'. FOpu. O6pa3zoBanuie mojinuMepoB U3
MoHoMmepoB. KoarnepBatHas runore3a A. WM. Omapuna, rumore3a MNEPBUYHOTO
oynpona J[>x. Xonnelina, renerudeckas runoresa ['. Ménnepa. Pubozumsr (T. Yek)
u runote3a «mupa PHK» V. T'unbepra. opmupoBanre meMOpaH 1 BO3HUKHOBEHUE
IIPOTOKJIETKH.

Hctopus 3emnu u MeTozsl €€ nzyyeHus. MckonaeMble OpraHn4ecKue OCTATKU.
['eoxpononiorust U €€ meroabl. OTHOCUTENbHAS M aOCONIOTHAs T'€OXPOHOJIOTHS.
['eoxpoHONIOrMYECcKas MKaaa: 30Hbl, 3pPbl, HEPUOBI, FTOXH.



HavanpHbie 3Tarsl opraHn4ecKkom 3BOIIOLMH. [10sBIEHNE M 3BOMIOIMSA IIEPBBIX
KJIETOK. OBomonuss wmerabonusMa. BO3HUKHOBEHME TMEPBBIX  HKOCUCTEM.
CoBpemeHHbIE MUKPOOHBIE OMOTUIEHKU KaK aHaJor MEPBBIX HA 3eMjie COOOIIECTB.
Crpomaronutsl. [IpokaprOThl U 3yKapUOTBHL.

[IpoucxoxaeHne 3ykapuoT (CMMOUOTEeHEe3). DBOTIOIMOHHOE MPOUCXOXKICHHUE
BUpYCOB. [IponcxokneHne MHOTOKJIETOYHBIX OpraHu3MoOB. BoO3HUKHOBEHHE
OCHOBHBIX I'PYHIT MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIC 3Talbl IBOJIOIUHN BBICIIUX pacTeHH. OCHOBHBIE apOMOPQO3bI
pacrenud. Bpixon pacrenud Ha cymy. llosBieHune cnopoBBIX pacTeHUNd U
3aBoeBaHne uMU cymu. CeMeHHble pacTeHus. [IpoucxoxaeHue LIBETKOBBIX
pacTeHu.

OCHOBHBIE 3Tambl HBOJIIOIUU KUBOTHOrO MHUpa. OCHOBHbIE apoMOp(o3bl
KUBOTHBIX. BeHackas ¢dayna. KemMOpuiickuil B3pbIB — MOSIBJIEHUE COBPEMEHHBIX
TunoB. llepBbie XOp/1OBBIE XKUBOTHBIE. JKHU3Hb B BOJIE. DBOIIOLMUS MTO3BOHOYHBIX.
[Ipoucxoxnenne ambubuii u pentunui. [lpoucxoxaeHre MICKONUTAIOMNX U
ntunl. [lpuanun  imoueBoro apomopdosza. OcBoeHHE OECTO3BOHOYHBIMU U
MM0O3BOHOYHBIMHU KMBOTHBIMU CYIIIH.

PazButne xu3HM Ha 3emiie MO 3paM U MEpUOJAM: apXei, MpPOTEpPO30MH,
najgeo30m, Me3030H, KaitHo30#. O0I1as XapakTepUCTHKa KJIMMaTa U T€0JIOTHUECKUX
npoueccoB. [losiBieHHe U paclBET XapaKTEPHBIX OPraHU3MOB. YTIIE0Opa3OBaHUE:
€ro yCJIOBUS U BIIUSIHUE HA Ta30BbI COCTaB aTMOC(EPHI.

MaccoBble BBIMHUpPaHHSI — KOJIOTMYECKHAE KPU3UCHI mpouuioro. [Ipuunuel u
CJIEICTBUSI MAacCCOBBIX BbIMHpaHHM. COBPEMEHHBIN JKOJOTMYECKHM KPU3HUC, €ro
ocobennoctu. [Ipobnema coxpanenus: OmopasnooOpasust Ha 3emiie.

CoBpemeHHasi cucTeMa opranuueckoro mupa. [IpuHnuUIG Kiaccupuxkanuu
oprann3mMoB. OCHOBHBIE€ CUCTEMATUYECKUE TPyl OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsr: @. Penu, JI. Cnannanuanu, JI. Ilacrep, 1. 1. Meunnkos, A. .
Omapun, Ix. Xonaeun, I'. Ménnep, C. Mumiep, I'. FOpu.

Tabmumpr u cxemsl: «Cxema omnbitTa @. Pean», «Cxema onbita JI. ITactepa mo
M3YUYEHUIO CaMO03apoXKIeHHs Xu3Hm», «Cxema ombita C. Mumnepa, I'. HOpw»,
«JTanbl  HEOPraHMYECKOM  HBONIOLUNY»,  «l'€OXpOHOJOrHuYecKas  IIKaiay,
«HauanpHpie 3Tanbl opraHudeckoi sBosonun», «Cxema o0pa3zoBaHUsS dYKapUOT
nyréMm cumouorenezay, «Cucrema >KUBOW MNpupoasl», «CTpoeHHEe BUpPYCaAy,
«Apomopdo3bl  pacTeHuity, «PuHHODUTBHY, «OIHOKJIETOUHBIE BOJIOPOCIN,
«MHOroKkneTouHsle Bogopocam», «Mxwm», «llanmoporHukm», «l 0JI0OCEMEHHBIE
pactenusi», «Opranbl IBETKOBBIX pacTeHUIT», «CxeMa pa3BUTHUS )KUBOTHOT'O MUPAY,
«Apomopdo3bl KUBOTHBIX», «lIpocreiimuey, «Kumeunononoctasie», «Ilmockue



yepBu», «Unenucronorue», «PwiOb», «3eMHOBOMHBIE», «lIpecMbikaromuecs,
«IItnupsy, «Miekonuraromuey, «Pa3BUTHE )KU3HU B apXeUCKOU spey», «Pa3Butue
)KA3HA B MNOPOTEPO3OMCKON 3pe», «Pa3BUTHE XKU3HU B MAICO30MCKOU 3pey,
«Pa3BuTHE KU3HU B ME3030MCKOMU 3pe», «Pa3BUTHE KU3HU B KATHO30UCKOU 3pe»,
«CoBpeMEHHasi CUCTEMA OPraHUYECKOr0 MUPay.

OOGopynoBanue: repOapud pacTEHUN PaA3IMYHBIX OTAEIOB, KOJUICKIIMH
HAaCEKOMBIX, BJIIAXKHBIE MPENAPATHI JKUBOTHBIX, PAKOBUHBI MOJITFOCKOB, KOJIJIEKIIUU
WTJIOKOXKHUX, CKEJEThl TO3BOHOYHBIX JKMBOTHBIX, Uydesia MITHUI] U 3BEPEN, KOJJICKIIUN
OKaMEHEJIOCTEH, IIOJE3HbIX HCKOIMAEMBIX, MYJBSDKHM OpPraHUYECKHX OCTaTKOB
OpPraHUu3MOB.

Bupryanbsnas sadoparopHas padora «MoaenupoBaHue onbITOB Muiepa—
KOpu 1o nzydyenunto abMOreHHOro CUHTE3a OPraHUYECKUX COSTMHEHUN B TIEPBUYHOMN
atMocdepe».

JlaGopaTtopHasi padora «3ydyeHHE U ONHCAHUE MCKOINAEMbIX OCTATKOB
JIPEBHUX OPraHU3MOB.

IIpakTuueckass padora «lI3yuyeHue OCOOEHHOCTEM CTPOCHHUS PACTCHHUI
Pa3HBIX OTAEIIOBY.

IIpakTHuyeckas padora «/3ydeHne ocOOEHHOCTEH CTPOCHHMS MO3BOHOUYHBIX
YKUBOTHBIX».

Tema 5. IIpoucxoxaenune yenoBeka — aHTponorenes Pazensr

Y 32J1a44 aHTPONOJIOTUU. MeTOobl AaHTPOIIOIOT UH.

CraHoBEHUE NPENCTABICHUA O IMPOMCXOXKICHUM YeIoBeKa. PelnruosHele
BO33peHUsA. COBPEMEHHBIE HAYYHbIE TEOPHUH.

CxoAcTBO yenoBeKa ¢ )KUBOTHBIMU. CHCTEMAaTUYECKOE MOJI0KEHUE YETIOBEKA.
CBunerenbcTBa CXOJICTBA YeJIoBeKa c YKUBOTHBIMU
CpaBHUTEILHOMOP(DOI0TUIECKue, AMOPHUOJIOTUYECKHE, ¢duzuosnoro-
Oumoxumuueckue, mnoBeAeHYeckre. OTaWuus  4YenoBeKa  OT  YKUBOTHBIX.
[IpsAMOX0XKI€HME U KOMIUIEKC CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE TOJOBHOTO
MO3Ta U BTOPOM CUTHAJIIBHON CUCTEMBI.

JBrxyiue cuiibl ((hakTOphl) aHTPONOreHe3a: OUOJIOrMYECKUE, COIMaIbHbIE.
CooTHolieHue OMOJIOrMYECKUX U COLUANIbHBIX (haKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaauu aHTpomoreHe3a. PaHHMe dYenmoBeKoOOpa3Hbie 00€3bSIHBI
(IpOKOHCYJIBI) U PaHHUE MOHTUBI — OOIIIHE NPEIKU YETOBEKOOOPa3HbIX 00€3bsSH 1
mo/ield. ABCTPAIONUTEKU — JIBYHOTHE MPEIKU Jroaei. YemoBeK yMenblid, MepBbie
M3TOTOBJIEHUS OpYyAUN TpyAa. YenoBek NpsIMOXOASIINNA U TIEPBBINA BBIXOJ JIFOAEH 32
npenensl AQpuku. YenoBek reienboeprekuii — o01muii mpeaok HeaH 1epTaabCKOro
YEJIOBEKA U YEJIOBEKA Pa3yMHOro0. YUenoBeK HEAHAECPTANBCKUM KaK BUI JIHOJECH



XOJIONHOrO KiMMara. YenoBeK pa3yMHBIM COBPEMEHHOI'O THIIA, JACHUCOBCKUU
YeJI0BEK, OCBOEHUE KOHTUHEHTOB 32 NpeaeiaMu A QpUku.
[TanmeoreHeTnka u NaJjeOreHOMHUKA.

DBOJIOLKS COBPEMEHHOro 4enoBeka. EcTecTBeHHbI OTOOp B MOMYJISLUSAX
yenoBeka. MyTanMoHHBIN mpouecc U nonuMopdusm. IlonmynsiunoHHBIE BOJIHBI,
npeiid renoB, murpanus U «3Q@PeKkT ocHOBATENS» B MOMYJSLUIX COBPEMEHHOTO
YEJIOBEKA.

Uenoseueckue pacel. [lonstue o pace. bonplime pachl: €BpoOIleOUIHAs
(eBpaszmiickasi),  aBCTpaJlo-HETpOHJHas  (PKBAaTOpUalibHAsA),  MOHTOJOHIHAS
(a3maTcko-amepHuKaHcKas). Bpemss u myTH pacceneHus 4YenoBeKa IO IUIaHETe.
EnunctBOo  yenoBeueckux — pac.  HayyHas  HECOCTOSATENBHOCTH — pacu3Ma.
[Ipucnoco6IeHHOCTh YeIOBEKA K pa3HbIM YCIOBUSM OKpYsKarolie cpenbl. BiusHue
reorpauueckoi cpenbl u apeiida reHoB Ha MOp(}OIOTHIo U (PU3UOTIOTHIO YETOBEKa.

MexaucuurinHapable  MeToabl B ¢u3nueckoi  (OMOIOrHYecKom)
AHTPOMOJIOTHH.  OBOJIOLMOHHAS ~ AHTPONOJOTHS M NaJICOAHTPOIOIOTHU
YEJIOBEUYECKUX MOMYJISINMA. bruoconnanbHble HCCIEN0BaHUS IPUPOIBI YEITOBEKA.
HccnenoBanne KO3BOMIOUUMU OHOJOTMYECKOTO M COLUMAIBHOTO B YEJIOBEKE.

JlemoHcTpanuu

IToprpersr: Y. lapsun, JI. JIuku, 4. 5. Pornackui, M. M. I'epacumos.

Tabnuupl u cxembl: «MeToAbl aHTPOIOJIIOrUN», «I 0JIOBHOM MO3I YeI0BEKaY,
«YemoBekooOpa3Hble 00€3bsiHbDY, «CKENeT YeaoBeKa W CKENeT IIMMIIaH3e»,
«PynuMeHThI U aTaBU3MBbILY, «/[BHXKYIIIME CUIIBI aHTPOIIOreHe3ay, « IBOTIOLMOHHOE
JIpEBO  4EIOBEKa», «ABCTpallonuTek», «YemoBek  ymenblil», «YenoBek
NPSAMOXOIAIIMNIY, «J/leHncoBckui yenoBek» «HeaHnnepranpipi», «KpoMaHbOHIIED,
«[Ipenku yenoBeka», «Tamnbl IBOJTIOLUU YEJIOBEKA», «Packl 4eoBEKay.

ObopynoBanue: MYJISKM — OKaMEHENOCTeW, MPEeIMETOB  MaTepuajbHOM
KyJIbTYphl ~IPEAKOB 4YEJIOBEKa, penpoaykuuu (pororpaduu) KapTUH C
MU(POTOTUIECKUMU H OUONEHCKUMHU CIOKETaMH TPOUCXOXKICHUS 4YellOBEKa,
(dotorpadguu Hax0I0K UCKONAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YEIOBEKA, MOJEIb
yepera 4eJnoBeKa U yeperna UMIIaH3€, MOJIENb KUCTU YEJIOBEKA M KUCTH LIMMITIaH3E,
MOJEJIH TOpCa MPEIKOB YETTOBEKA.

Jlabopatopnass pabora «/3yueHue O0COOCHHOCTEH CTPOEHHUS CKeleTa
YeJIOBEKA, CBSI3AHHBIX C MPSMOXO0KICHUEM).

IIpakTHueckas padora «3yyeHre SKOJIOrMYeCKUX aJanTalki 4eT0BEeKay.



Tema 6. IKko10rus — HAYKAa 0 B3aMMOOTHOIIEHUSIX OPraHU3MOB U
HAJ0PraHU3MEHHbIX CHCTEM ¢ OKPY Kaloule cpeaoi

3apoxaeHue u pa3BuTue 3kojoruu B Tpynax A. ['ym6onsara, K. @. Pynse, H.
A. Cesepuona, 2. I'ekkens, A. Tencnu, B. H. CykauéBa. Pazgensl u 3amauu
sKoJIorud. CBsI3b AKOJIOTUU C JPYTUMHU HAYKaMHU.

Mertoast sxosioruu. [loneBsie HaAOMIOAEHN. DKCIIEPUMEHTHI B SKOJIOTUH:
npupojHbie W JjabopaTopHbie. MojenupoBaHue B JKOJIOTMA. MOHUTOPHUHT
OKpY>Karolen cpeibl: JIOKAJIbHBIN, peruOHATBHBIN U TJI00aTbHBIH.

3HaueHUE HSKOJIOTMYECKMX 3HAHMM JUIsi  4eJoBeKa. JKOJIOTHYECKOe
MHUPOBO33PEHHUE KaK OCHOBA CBA3€M yeyioBeuecTBa ¢ mnpupomaonl. dopmupoBanne
AKOJIOTUYECKOHN KYJIbTYPbI U KOJIOTUYECKON IPAMOTHOCTH HACEJICHUSI.

JleMoHCcTpanuun

[Toptpetsi: A. I'ymGonbar, K. ®@. Pynse, H. A. Cesepuos, 2. I'ekkensb, A.
Tencnu, B. H. Cykaués.

Tabmumel 1 cxeMbl: «Pa3mensl skoiorum», «MeTomsl SKoorumy», «Cxema
MOHHUTOPHHTA OKPYKAIOIIEH CPEIIBD».

JlabopaTopHas padora «3yuenune METOIOB JKOJIOTHYECKUX
HCCIIEIOBAHUI.

Tema 7. Opranusmsl U cpea OOUTAHUSA

Dkonoruyeckue (HakTopbl U 3aKOHOMEPHOCTH X jAeicTBud. Knaccudukanus
HKOJIOTHYECKUX (DaKTOpOB: abMOTHYECKUE, OMOTHYECKHE, aHTpororeHHbie. O01me
3aKOHOMEPHOCTH JEHCTBUs 3Koyiorudeckux ¢akropoB. [IpaBuwino munumyma (K.
[lInpenrens, FO. JInOux). TonepaHTHOCTh. DBPUOMOHTHBIE UM CTCHOOUOHTHBIC
OpraHU3MBI.

Abuornueckne ¢akropel. CBer Kkak sKojmorudeckuil ¢akrop. [eiictBue
pPa3HBIX YYaCTKOB COJIHEYHOIO CIEKTpa HAa OpraHU3Mbl. DKOJOTMYECKHUE TPYIIIIbL
pacTeHHUl M JKUBOTHBIX II0 OTHOIIEHUIO K cBeTy. CUTHalbHas poOJib CBETA.
doTonepruoan3M.

Temneparypa kak »skojormdyeckuil ¢akrop. JleiicTBue Temmeparypbl Ha
opraHu3Msbl. [IoMKWIOTEpPMHBIE U TOMOMOTEPMHBIE OPraHU3MBl. JBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Brnaxnocth kak skojoruueckuii ¢aktop. IlpucrocobiieHuss pacTeHMid K
NoJIIep )KaHui0 BoJHOro Oananca. Knaccudukanusi pacTeHuil MO OTHOILIEHUIO K
Bozie. [Ipucnoco0neHus )KMBOTHBIX K M3MEHEHHIO BOJHOTO PEXUMA.

Cpenpl oOuTaHMsI OPraHW3MOB: BOAHAs, HA3E€MHO-BO3JYIIHAs, IMOYBEHHAas,
[IyOMHHAsl ~ TMOJINOYBEHHAs,  BHYTpUOpraHu3MeHHas.  DU3UKO-XUMHUUYECKHUE
0COOEHHOCTH cpefl OOMTaHus OpraHu3MoB. [IprcmocobeHrs OpraHu3MoB K KU3HH
B Pa3HBIX Cpejax.



buonornyeckne putmbel. BHemnne u BHyTpeHHHE puTMbl. CyTOYHBIE H
rOANYHBIE PUTMBI. [IpHUCrocOOIEHHOCTh OPraHU3MOB K CE30HHBIM HM3MEHEHHUSM
YCIIOBUU JKU3HU.

XKuznennsie popmbl opranu3moB. [lonsitue o xku3HeHHon popme. JKu3HeHHbIE
bopMBI pacTeHMiA: NEepeBbs, KyCTapHUKU, KYCTApPHUYKH, MHOTOJIETHHE TPaBHI,
OJHOJIETHHE TpaBbl. JKu3HEeHHBIE (OPMBI KUBOTHBIX: THAPOOUOHTHI, TCOOMOHTHI,
a’poOnoHTHI. OCOOCHHOCTH CTPOCHUS U 00pa3a KU3HH.

buornyeckue daxTopsl. Buasl OnoTruecknx B3auMOICHCTBUI: KOHKYPEHITHS,
XMIHUYECTBO, cuMOuo3 u ero ¢opmbl. [lapazutusm, koomepauus, MyTyalusM,
KOMMEHCAJTU3M (KBapTHPAHTCTBO, HaXJICOHUYECTRO). Herpoduueckue
B3aUMoOJIecTBUS  (Tommueckue,  ¢opuueckue, (aOpuueckue).  3HayeHUE
OMOTHYECKMX B3aUMOJCHCTBUIA JJi1 CYIIECTBOBAHUS OpPraHU3MOB B Cpele
obutanwus. [I[puHIMI KOHKYPEHTHOTO UCKITIOUEHUSI.

JdeMoHCcTpanuu

Tabmuupl U cxembl: «IKojgorudeckue (HakTopel», «CBETOBOM CHEKTPY,
«DKOJIOTUYECKUE TPYMIIBI KUBOTHBIX MO OTHOIICHUIO K CBETY», «TemnokpoBHbIE
KUBOTHBIEY», «XOJIOMHOKPOBHBIE JKUBOTHBIE», «DHU3HONIOrHUECKHE aJanTaluu
KUBOTHBIX», «Cpenpl O0OWTaHHUA OpraHu3MoB», «buonoruueckue pUTMBIY,
«Kuznennsie GopMbl pacTeHun», «KusHeHHbie POPMBI JKUBOTHBIXY,
«JKocucTeMa MHUPOKOJIUCTBEHHOTO Jieca», « IKOCUCTEMa XBOMHOTO secay, «Llenn
OUTaHUSY, «XunHYecTBO», «llapazutuzmy», «Konkypenmus», «CumOm03»,
«KoMmeHcanmmzm.

O6opynoBanue: Tepbapuy PACTEHU W >KUBOTHBIX, MPHUCIIOCOOJICHHBIX K
BIIUSHUIO PA3IMYHBIX OJKOJOTMYECKHX (DaKTOpOB, repOapuu CBETONIOOUBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIMBBIX PACTEHUI, CBETOJNIOOUBBIC, TEHETIOOUBBIE U
TEHEBBIHOCJIMBBIE KOMHATHBIE PACTEHUS, TepOapuil M KOJUICKIIMH TETIOMIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYUBBIX pAaCTEHUM, yydyena NTHUL] U 3Bepel, repOapuu
pacTeHui, OTHOCAIIUXCS K rurpoguram, kcepoduram, mezopuraMm, KOMHATHBIC
pacTeHusl NaHHBIX TPYMI, KOJJIEKIWU KUBOTHBIX, OOMTAIOMIMX B Pa3HbIX CpeAax,
repbapuu M KOJJIGKUIMH PpACTEHUM U JKUBOTHBIX, OOJAJAIONMX dYepTamMH
MPUCTIOCOOJICHHOCTH K CE30HHBIM H3MEHEHHUSIM YCJIOBHM >KM3HHU, TepOapuu u
KOJUIEKIIUM PACTEHUM M >KMUBOTHBIX DPA3JIMYHBIX >KU3HEHHBIX (DOPM, KOJUIEKIIUH
KUBOTHBIX, YYACTBYIOUIUX B PA3JIMYHBIX OMOTHYECKUX B3aUMOICUCTBUSX.

Jlabopatopnass pabGora «BbigBieHHE TPUCIOCOOJIEHUI OpPraHU3MOB K
BIIUSIHUIO CBETa».

JlaGopaTtopnasi padora «BbIsiBIeHHE TMPUCIOCOOJICHUI OpPraHu3MOB K
BIIMSIHUIO TEMIIEPATYPhI.



JlaGopaTopHasi padboTa «AHATOMUYECKUE OCOOCHHOCTH PACTEHUI U3 pPa3HBIX
MECT OOUTaHUS.

Tema 8. Jko10rusi BUAOB U NOMYJIALMA

DKOJIOTUYECKHE XapaKTEePUCTUKU MO YJISILIUY. [onynsiiust KakK
Oounonornyeckas cucrema. Poins HeomHOpOAHOCTH cpeapl, GU3NIECKUX O0aphepoB H
0COOEHHOCTEHW OMOJIOTHH BUIOB B (DOPMHPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiuid. OCHOBHBIE TIOKa3aTENW MOMYJISLUHUA: YUCIEHHOCTh, IUIOTHOCT,
BO3pacTHasT W TMOJIOBas CTPYKTypa, POXKIAEMOCTb, NPHUPOCT, TEMII POCTA,
CMEPTHOCTh, MUTpAITHSI.

Dxosioruyeckas cTpykrypa nonyisiuu. OleHKa YUCIEHHOCTU MOMYJISIIUY.
JvHaMmyika MOMyisiuUuM U €€ peryisiuus. bUuoTHyeckuil MOTEHUHAN MOMYJISIHUU.
MopenvpoBanue JMHaMUKH onyJsiiuu. KpuBbie pocTta YUCIEHHOCTH TOMYJISIUY.
KpuBble BbDKHMBaHUA. Perynsaius 4YHCIEHHOCTH MOMYJSIUN: Poib (HaKTOPOB,
3aBUCSIINX U HE 3aBUCAIIUX OT IUIOTHOCTH. DKOJOTUYECKUE CTPATErnu BUIOB (T- U
K-ctparerun).

[Tonsitue 00 skomormyeckod Humie Buja. MectooOuTanue. MHoromepHas
Mozenb 3Kkonornueckor Humm Jx. M. Xarunacona. Pazmepsl 3KOIIOrn4ecKkon HUIIH.
[ToTeHUMaNbHAS U peAIN30BaHHAS HULIU.

Bun kak cucrema nomynsumil. Apeanibl BUIOB. BUIBI M HX KU3HEHHBIE
CTpaTeruu. JKOJOTMUYECKHUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEJEHUS M MUTpalUil >KUBOTHBIX. buomorudeckue
MHBA3WH YYKEPOJHBIX BUIOB.

JleMmoHCcTpaLumn

IToprper: k. 1. XaTunHCOH.

Tabnuupl U cxeMbl: «JKOJOTMYECKHE XapaKTEPUCTUKU TOMYJISALUN,
«[IpocTpaHcTBEHHass  CTpyKTypa  MONyisuuu», «Bo3pacTHble  MUpaMUIbI
nonynsiiuu», «CKOpOCTh  3acelieHus TMOBEPXHOCTH 3€MJIM  Pa3IUYHBIMU
opranuzMamMu», «Mopenp s3kosorndecko Humu Jlx. M. XaTuuHconay.

Oo6opynoBanue: repbapuu pacTeHUM, KOJUIEKIIUN KUBOTHBIX.

JlabopaTtopHas pa6orta «[IpucnocoOyieHus ceMsiH paCTeHHI K pacCeIeHUION.

Tema 9. Jkosorust coodmecTB. IKOJIOTHUECKHE CUCTEMBI.

CooOmectBa opranuzmoB. buonenoz u ero crpykrypa. CBsi3u Mexay
OopraHu3MaMu B OHOILIEHO3E.

OxocucrteMa kak orkpbiTag cucreMa (A. JIx. Tencinn). OyHKIMOHAIBHBIE
OJIOKM OpraHu3MOB B DJKOCHCTEME: TMPOAYIEHTHI, KOHCYMEHTBI, PEIYIICHTHI.
Tpoduueckue ypoBHu. Tpoduueckne menu u cern. AOuoTHUECKHE OJIOKH
skocucteM. [TouBbI U Wbl B 3KOcUcTEMax. KpyroBopoT BellecTB U OTOK SHEPTUU
B DKOCHCTEME.



OcHOBHBIE  TIOKa3aTelnd  JKOCUCTEMBl. bmomacca W NpomyKuus.
DKOJIOruuecKue NupaMuIbl yuces, OuomMacchl U SHEPTUu.

Hunamurxa skocucmem. Kamacmpoghuueckue nepecmpoiiku. Duykmyayuu.
HarmpaBieHHbie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — cykieccuu. [lepBuunbie U
BTOPUYHBIE CYKIIECCHM W WX TPUYHHBI. AHTPOIOTEHHBIC BO3JACHCTBHS Ha
cykneccun. Kimmmakcaoe cooOrmectBo. bropa3znooOpasue u moHoTa KpyroBoporta
BEIIIECTB — OCHOBA YCTOWYHUBOCTH COOOIIIECTB.

[TpupogHbIe IKOCUCTEMBI. DKocucmembvl 03€p U pex. DKocucmemvl Mopeu u
oKeanos8. Ikocucmemovl mMyHOp, J1eco8, Cmenel, NYCMulHb.

AHTpONIOTEHHBIE JKOCHCTEMBI. ATpOdKOCHUCTeMa. ATrporeHo3. Paszmuuus
MEXTy aHTPOITOTCHHBIMH U TPUPOTHBIMH SKOCHCTEMAMH.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [opomackas
bnopa u ¢dayna. CuHa"Tpommzamms TOpOACKOW (ayHbl. buomormdeckoe wu
XO3SICTBEHHOE 3HAYCHNE arPOIKOCUCTEM U YPOOIKOCHUCTEM.

3akoHOMEpHOCTH (POPMHUPOBAHKSI OCHOBHBIX B3aUMOJICHCTBUII OPraHU3MOB B
IKocUcTeMax. Poib Kackaonozo sghgexma u 6udo8-20ughukamopos (Kiouesvix
61008) 6 pynxkyuonuposanuu sxocucmem. IIepeHOC FHEPTUU W BEIIECCTB MEKITY
CMEXHBIMH DKOCUCTEMaMHU. Y CTOWYUBOCTH OPTAHU3MOB, ITOMYJISAIIAN U 9KOCUCTEM B
YCIIOBHSIX €CTECTBEHHBIX M aHTPOIIOTEHHBIX BO3/ICHCTBUIA.

Mexarnuszmvi 6030elicmeust 3acps3HeHUll PA3HbIX MUNO8 HA CYOOP2AHUIMEHHOM,
OpP2AHUBMEHHOM,  NONYIAYUOHHOM U  IKOCUCMEMHOM  VPOBHSAX,  OCHOBbL
9KON02UHECKO20 HOPMUPOBAHUSL AHMPONOSEHHO20 8030€UCMBUSL.

MeTomonoruss MOHUTOPUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JdeMoHCTpanuu
[Toptpert: A. JIx. Tencnu.
Tabmuiei W CXEMBI: «CTpykTypa  OHOIIEHO32», «IKocucTema

LIMPOKOJIMCTBEHHOI' 0 Jiecay, «IKOCUCTEMAa XBOMHOIO Jieca», «DyHKIMOHAIbHBIE
IPYIIIBI OPraHU3MOB B SKOCHCTEMEY, «KpyroBopoT BelIecTB B 3KOocucTeEMeY, «Llenu
nuTaHus (macTOuIIHAs, JAETpUTHas)», «IKOJOrMYecKas MupaMHuaa 4YHUCE,
«JKoyoruyeckas nupamua Onomacch», «IKOJOrM4ecKas MUpaMHia SHEPrum»,
«O6pazoBanue 6onotay, «llepBuunas cykueccusi», «BoccraHoBieHue jieca mocie
nokapa», «JKOocucTeMa 03epa», «ArporeHo3», «KpyroBopor BemecTB M IOTOK
SHEpPruu B arpoueHosey, «lIpumepsl ypOoskocucTtem».

Oo6opynoBanue: repdbapuu pacTeHUM, KOJJIEKIIMU HACEKOMBIX, Uydesia MTUL U
3Bepei, repOdapuu KyJbTYPHBIX U AUKOPACTYIINX PACTEHUM, aKBapUYM KaK MOJIENb
DKOCHCTEMBI.

IIpakTuyeckas padora «/3ydyeHue u onucanue ypOO3KOCHCTEMBI.



JlaGopaTopnasi pabora «M3yueHue pa3zHOOOpa3us MEJIKUX TMOYBEHHBIX
YJICHUCTOHOTUX B PA3HBIX SKOCHUCTEMAX.

IKCKypeust «IKCKYpCUsl B THIMYHBIA OHOreoneHo3 (B ayOpaBy, Oepes3HsiK,
CJIbHUK, Ha CYXOJI0JbHBIN WJIU TOMMEHHBIN JIyT, 03€p0, O0I0TO)».

IKCKYypcusi «IKCKYpCHsl B arpodKOCUCTEMY (Ha TOJI€ WU B TEIUTMYHOE
XO03SIUCTBO)».

Tema 10. buocdepa — riodanbHas 3KOCUCTEMA

buochepa — oOmermmanerapuas obomouka 3emiid, TIE CYIIECTBYET WU
CyIIIeCTBOBaJa k13Hb. Pa3BuTHE nipencrapnenuii o Ouocdepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepnanackoro o 6uocdepe. O6mactu 6uocdeps u e€ cocras. XKupoe
BELIECTBO OMOchephl U ero PyHKIUU.

3aKOHOMEPHOCTH CcyllecTBOBaHUA Ouocdepbl. OcobeHHOCTH Ouocdepsl Kak
rJI00aTbHOM 3KOcUCcTeMbl. JImHamMu4eckoe paBHOBecue B Onochepe. KpyroBopoTsr
BEIIECTB U OMOT€OXMMHUYECKHUE IUKIIBI (YTIepo/ia, a30Ta). PUTMUYHOCTD SIBJICHUI B
ouocdepe.

3oHanbHOCTH OHochepsl. [Tonarue o Ouome. OCHOBHBIE OMOMBI CYIIIN: TYH/IPA,
XBOMWHBIE JIeca, CMEIIIaHHbIC U IUPOKOIUCTBEHHBIE Jieca, CTEIU, CABaHHbI, TYCTHIHHU,
TPOIUYECKHUE JIECA, BBICOKOrOpbs. Kimmar, pacTUTENbHBIA W KUBOTHBIA MUD
OMOMOB CYIIIH.

CrtpykTypa u (GyHKIHS KUBBIX CUCTEM, OIIEHKA UX PECYPCHOr0 MOTEHIIUAJA U
ouochepubix QpyHkuuii. Jlemoncrpanum

[Toptperst: B. 1. Bepnanckui, 3. 3rocc.

Tabnuubr u cxemsl: «l'eoctepst 3emnuy», «KpyroBopor azora B HpUpOIE»,
«KpyroBopor yrinepoga B mnpupoae», «KpyroBopoT Kuciopoaa B TPUPOAE»,
«KpyroBopot Boabl B mpupojae», «OCHOBHbIE OHOMBI cymmy, «KinMmaruueckue
nosica 3emnu», «TyHapa», «Tairay, «CMmemanubii jiecy, «IIInpOoKOIMCTBEHHBIN
nec», «Crenby, «CaBanHay, «IlycTeiHa», « Tponuyueckuii jiecy.

OOGopynoBaHue: repoapuu pacTEHUM pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. UennoBek u OKpy:xaouias cpeaa

DKOJIOTUYECKHE KPHU3UChl M MX MNpu4YuHBL. Bo3zgeiicTBue denoBeka Ha
ouocdepy. 3arpszHenne Bo3AyHON cpepl. OXpaHa Bo3ayxa. 3arpsa3HeHUE BOJHOM
cpenbl. OxpaHa BOJHBIX pecypcoB. Pazpymienne mouBbl. OxpaHa MOYBEHHBIX
pecypcoB. 3meHeHne kimmara.

AHTpPONOT€HHOE BO3JICHCTBUE HA PACTUTENBHBIN U KUBOTHBIM Mup. OxpaHa
PaCTUTENBHOIO U KUBOTHOTO MHpa. OCHOBHBIE NPUHIUIIBI OXPaHbl MPUPOJBIL.
Kpacaeie kHuru. Ocobo oxpansembie npupoansie Tepputopun (OOIIT).
Bboranuueckue caipl ¥ 300JI0THYECKUE TTAPKH.



OCHOBHbBIC TIPUHIUIIBI YCTOWYMBOTO PA3BUTHS YEJIOBEUYECTBA U TPHUPOIBI.
PanyionannbHOE ~ TPUPOJIONONB30BAHUE U COXpPAHEHUE  OMOJIOTUYECKOro
pasHooOpazuss 3emun. OOIIHMEe 3aKOHOMEPHOCTH TJIOOAIBHBIX 3KOJIOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpU3HCa U €r0 BEPOSTHBIE TOCIEACTBUS.

Pa3Butne METONOB MOHHMTOPHMHTA Pa3BUTHUSI  OINACHBIX TEXHOTCHHBIX
npoueccoB. Cucmemmusvie ucciedo8anus nepexooa K pecypcocbepezaroujei u
KOHKYpeHmocnocooHou snepeemuxe. buonoesuueckoe paznoobpasue u buopecypcol.
Hayuonanvnvle ungopmayuonnvlie cucmemvl, obecneuugarowue O00CMyn K
uHgopmayuu NO COCMOAHUIO OMOENbHbIX U008 u skocucmem. OcHOGb
IKopeadbuIumayuy SKocucmem U cnocobos 60pvbovl ¢ OUONOBPENCOCHUAMU.
Pexoncmpyrkyus mopckux u HazeMHuIX IKOCUCTEM.

JlemoHcTpanuu

Tabnuiel 1 cxeMmsbl: «3arps3HeHue arMocheps», «3arps3HeHue ruipochepb,
«3arpsasHeHue nouBb», «l[lapHukoBsiil 3pPexT», «Ocobo oxpaHsemble MPUPOIHBIE
tepputopuny, «Mojaenu ympapiasemoro wmupay. OOopynoBanue: dororpaduu
OXpaHsieMbIX pacTeHUuM W KUBOTHbIX KpacHou kHuru Poccuiickoit denepanuu,
KpacHol kHUTHM permnoxa.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BUOJIOI'MA HA YPOBHE CPE/IHEI'O OBIIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJbBTATDBI

OI'OC COO ycraHaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHMS
OoOy4JarolUMHUCSL TMPOrpaMM  CpPEIHEro O0OIero oO0pa3oBaHUs: JIMYHOCTHEIE,
MeTanpeAMETHbIE U MPEAMETHBIE.

B cTpykType JTMYHOCTHBIX PE3yJIbTATOB OCBOEHUSI MPOrpaMMBbl 110 OHOJIOTHH
BBIJICJICHBI CIEAYIOIINE COCTABIISIONIME: OCO3HAHUE O0YYAIOUMMUCS POCCHMCKOM
IPaXKIaHCKON UEHTUYHOCTU — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOATEILHOCTH
U CaMOONpENeNeHUuI0, Hanuuue Mmomueayuu K  OOy4eHHIO  OHMOJIOruH,
yenenanpaeienHoe paszeumue BHYTPEHHHUX YOEXKIEHUWA JIMYHOCTH Ha OCHOBE
KITIOYEBBIX IIEHHOCTEH M HUCTOPHUECKHX TPAIUIUN pPa3BUTHS OHOIOTHYECKOTO
3HaHUS, 20MOBHOCMb U CNOCOOHOCMb 00YYaIOIIUXCSI PYKOBOACTBOBATHCS B CBOEH
JEeSITEIbHOCTH I[EHHOCTHO-CMBICIIOBBIMU ~ YCTAaHOBKAaMH, TPUCYLIUMHU CHUCTEME
OuoIOrnyecKoro 00pa3zoBaHus, Haluyue NPagoCcoO3HAHUS SKOIOTMYECKON KyIbTYpBbI,
cnocobHocmu cmagums UENH U CTPOUTD KU3HEHHBIE TIIaHbI.

JIMYHOCTHBIE PE3yIbTAaThl OCBOCHHUS MTPOTPAMMBI 110 OMOJIOTUHN JIOCTUTAIOTCS B
eIWHCTBE Y4YeOHOM W BOCIUTATENBHON JESITENPHOCTH B COOTBETCTBUU C
TPAJULIMOHHBIMI  POCCHUICKUMHU  COLIMOKYJIBTYPHBIMH, HMCTOPUYECKUMHU U
JyXOBHOHPABCTBEHHBIMU I[IEHHOCTSIMHU, MPHUHITHIMU B OOIECTBE MNpaBUIaMH U
HOpMaMHU MOBE/ICHHUS U CIIOCOOCTBYIOT MTPOLIECCaM CaMOIIO3HAHU A, CAMOBOCTIUTAHUS
U CaMOpa3BUTHSA, Pa3BUTUS BHYTPEHHEH MO3ULMH JIMYHOCTH, NATPUOTH3MA U
YBaXKEHUS K 3aKOHY M IPABOMOPSAKY, YEIIOBEKY TPy/a M CTapllieMy MOKOJIEHHUIO,
B3aMIMHOTO YBa)K€HUS, OEPEKHOTO0 OTHONIICHHUS K KYJIbTYPHOMY HACICAUI0 H
TpaJuIUsIM MHOTOHAIIMOHAIbHOTO Hapoaa Poccwiickoit denepamuu, mpupoae u
OKPY’KalOIIEH Cpee.

JIMYHOCTHBIE pe3yIbTaThl OCBOCHUS yueOHOTr0 npeameTa «bronorusy 1omKHbI
OoTpakaThb TOTOBHOCTh U CIIOCOOHOCTh OOY4YalOIIMXCA PYKOBOJCTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TMO3UIMEH JUYHOCTHU, CUCTEMOH II€HHOCTHBIX
OpUEHTAllN{, TO3UTUBHBIX BHYTPEHHHX  YOSXKIEHHH, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM EHHOCTAM POCCHIMCKOTO OOIIECTBA, PACIIMPEHHE >KU3HEHHOTO
OIBITa U ONBITA JECATEIHLHOCTH B IMPOLIECCE pealHn3alliil OCHOBHBIX HampaBiICHUI
BOCIIMTATEIbHOMN AESITEILHOCTH, B TOM YHCIIE B YaCTH:

1) rpa:kaaHCcKOro BOCIUTAHHUS: CHOPMUPOBAHHOCTh I'PAKIAHCKON ITO3HUIIMH
o0OyyJaromerocs Kak akTHBHOTO U



OTBETCTBEHHOI'O  4J€Ha  POCCHUMCKOro  OOIIECTBA;  OCO3HAHHWE  CBOUX

KOHCTUTYIIMOHHBIX MIPaB U 00S3aHHOCTEHN, YBaXKECHUE
3aKOHa U MPaBOIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOMU JEATETLHOCTH MPHU CO3JJaHUU YIEOHBIX
MPOCKTOB, pEIIEHUH Y4YEOHBIX U TIO3HABATEIBHBIX 3aJay, BBINOJHEHUU
OMOJIOTrMYECKUX SIKCIIEPUMEHTOB; CIIOCOOHOCTH OMPEAENATh COOCTBEHHYIO MO3ULIUIO
M0 OTHOLIEHHUIO K
SBJICHUSIM COBPEMEHHOW JKM3HH M OOBSACHATH €€; YMEHHE YYUTHIBATh B CBOUX
JENCTBUAX HEOOXOAMMOCTh KOHCTPYKTUBHOTO B3aMMOJIEUCTBHSI JIIOACH C pa3HbIMU
yOSXKICHUSMH, KYJIbTYPHBIMU IIEHHOCTSIMU M  COLMAIBHBIM  TOJIOKECHUEM;
TOTOBHOCTh K COTPYAHUYECTBY B IPOLIECCE COBMECTHOI'O BBIMOTHEHUS Y4COHBIX,
MO3HABATEIbHBIX M HCCIEOBATEIbCKUX 3a7a4, YBaXXUTEIbHOIO OTHOIIEHUS K
MHEHUIO OINMOHEHTOB MPHU OOCYXKJIEHUHM CIOPHBIX BOMPOCOB OHOJIOTMYECKOTO
COJIEpKaHUSI; TOTOBHOCTh K TYMAaHUTapHOM W BOJIOHTEPCKON NEATEIBHOCTH; 2)
NATPHOTHYECKOr0 BOCIIMTAHUS:

c(hOpMHPOBAHHOCTH POCCUUCKON TPaskIaHCKON UJIEHTUIHOCTH, MAaTPUOTU3MA,
YBa)KE€HHS K CBOEMY Hapoay, YyBCTBa OTBETCTBEHHOCTH nepen PoauHol, ropaoctu
3a CBOM Kpau, CBOKW PolMHY, CBOM A3BIK U KYJbTYPY, NPOLLIOE W HACTOSIICE
MHOTOHAIlMOHAJIBHOIO Hapojia Poccuu; 1IeHHOCTHOE OTHOIIEHUE K MPUPOJIHOMY
HACJICJUIO U MAMSITHUKAM MPUPOJBI,
noctuxkeHusM Poccum B Hayke, MCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;
CIIOCOOHOCTh OLIEHUBATh BKJaJ POCCUUCKUX YYEHBIX B CTAHOBIICHUE U Pa3BUTHE
Ouonoruy, MOHUMAaHUS 3HAYCHHsS] OMOJOTMM B TIO3HAHWUW 3aKOHOB TPHPOIBI, B
’KU3HU YE€JI0BEKa U COBPEMEHHOI0 O0IIeCTBa; UeHHas YOeKIEHHOCTh, TOTOBHOCTh
K CII’KEHUIO U 3amunrte OTeuecTna,

OTBETCTBEHHOCTH 32 €r0 CyIL0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS

OCO3HAHHME AYXOBHBIX LIEHHOCTEW POCCUICKOro Hapojaa; c(hOpMUPOBAHHOCTh

HPaBCTBEHHOI'O CO3HAHUS, 3THYECKOr0 MOBEACHUS; CIOCOOHOCTh OILIEHUBATH

CUTYallMIO U MPUHUMATh OCO3HAHHBIE PEILICHMUS,

OPUEHTHPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH; OCO3HAHUE
JUYHOTO BKJIaJla B TMIOCTPOCHUE YCTOWYMBOrO OyAYIEro; OTBETCTBEHHOE
OTHOIICHUE K CBOMM POJMUTEISM, CO3JaHUI0O CEMbU Ha OCHOBE OCO3HAHHOTO
MPUHATHS LIEHHOCTEH CEMEWHOM XHU3HU B COOTBETCTBHUM C TPAAULIMAMHU HAPOJOB
Poccuu; 4) acTeTH4€CKOro BOCIIUTAHMS :

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIIOUAsi ACTETUKY ObITa, HAYYHOT'O U



TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOIICHHUIA,
MOHMMaHHUE YMOIMOHATHHOTO BO3ICHCTBUS KUBOU TIPUPOABI U €€ IICHHOCTH;
TOTOBHOCTH K CAMOBBIPQ)KEHHUIO B Pa3HBIX BUJIAX UCKYCCTBA, CTPEMJICHUE

MPOSBIIATH KAYECTBA TBOPUYECKON JTMUHOCTH;

5) puszuyeckoro BocnuTaHusi, GopMHUPOBAHUSA KYJIbTYPhI 310POBbS U
IMOIMOHAJIBLHOI0 0J1aronoJIyYusi:

MMOHUMAaHME U Pean3aliusi 3J0POBOI0 U 0€30MacHOro o0pasa Ku3Hu (310pOBOE
MUTaHUE, COOJTIOICHIE TUTHCHUYECKIX TIPABWII U HOPM, COATaHCHUPOBAHHBIN PEXKIM
3aHATHA W OT/AbIXa, peryispHas (¢u3nueckas aKTUBHOCTH), OEpEexHOro,
OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (HU3UUYECKOMY H
NICUXUYECKOMY 37I0pPOBbIO; IMOHUMAHHUE IEHHOCTH MPaBUJ HHAMBUAYAJIBHOTO H
KOJUTGKTUBHOTO
0€30MacHOr0 MOBEICHUS B CUTYAIHsIX, YTPOKAIOIINX 3I0POBBIO U KU3HH JIIOJICH;

OCO3HAHHE MMOCIEACTBUIN 1 HEMPUITHS BPEIHBIX MPUBBIYCK (YIIOTpeOICHUS
aJIKOT0JIs1, HAPKOTUKOB, KypeHUsi); 6)

TPYJA0BOI0 BOCIIMTAHUS:

TOTOBHOCTh K TPYydY, OCO3HAHHE IIEHHOCTH MAacTepCTBa, TPYAOTIOOUE;
TOTOBHOCTh K AaKTUBHOW JEATEIBHOCTH TEXHOJOIMUECKOM M  COLMAIbHON
HAIPaBJICHHOCTH, CITIOCOOHOCTh WHUIIMHUPOBATH, IUIAHUPOBATh U CAMOCTOSATEILHO
BEITIOJIHATh ~ TaKyl  JEATEeIbHOCTh; HMHTEpEC K  pas3audHbeiM  cdepam
mpoecCHOHATBHON JIEeATEeIPHOCTH, YMEHHE COBEPIIATh OCO3HAHHBIA BEIOOP
Oynymieit mnpodeccuu U peaau3oBbIBATh COOCTBEHHBIE KU3HEHHBIE IUIAHbI,
TOTOBHOCTH M CLIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO HA
MPOTSKEHUU BCEU KU3HU;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

HKOJIOTHYECKH 11eJIeCO00pa3HOE OTHOLIEHUE K MPUPOJIE KaK UICTOUHUKY

KU3HU Ha 3emMJie, OCHOBE €€ CYIIECTBOBAHMUS; MMOBHIIIICHUE YPOBHS SKOJIOTUYECKOMN

KYJIbTYpbl: TPHUOOPETEHHE OIbITa IUIAHUPOBAHUA TOCTYNKOB M OLEHKH UX

BO3MOXHBIX TOCJHEACTBUI JIsI OKpYXarolled Ccpebl; OCO3HAHHWE TI100aJIbHOrO

XapakTepa SKOJIOTHICCKUX MPOOJIeM U MyTeH uX

pEIIeHHsI; CIIOCOOHOCTh MCIOJBb30BaTh MPUOOpETaeMble TPU U3YYEHUU OHMOIOTHU

3HAHMST W YMEHUS TpU pEHICHUU MpoOJeM, CBS3aHHBIX C PAIMOHAILHBIM

MPUPOAOIONb30BaHUEM  (COONIIOZICHUE  TpaBWi  TOBEJAEHUA B MPHUPOJIE,

HAINpaBJICHHBIX HA COXpPaHEHUWE pPaBHOBECUSI B DJKOCHCTEMaX, OXpaHy BHUJIOB,

DKOCUCTEM, OHocdepbl); aKTUBHOC HEMPHUATHE IEHCTBHUM, NPHUHOCSAIIUX Bpe

OKpY’Karoliel MTPUPOJHON Cpejle, YMEHHE MPOrHO3UPOBATh HEOIAronpUsTHbIC

HKOJIOTHYECKUE TIOCTICACTBUS MPEANPUHUMACMBIX ACHCTBUHN U TIPEIOTBPAIIATh HX;



HAJIMYHUE PA3BUTOI0 3KOJOTUYECKOTO MBIIIJIEHUS, YKOJOTHUYECKON KYIbTYPHI,
OIThITA IEATEIbHOCTHU YKOJIOTHYECKOHU HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B ITO3HABATEIBHOM, KOMMYHHUKATUBHOW WM COLIMAJIBHOU
MPaKTHUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKOU JIESITEILHOCTH DKOJIOTHUECKOU
HaIpaBJIECHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSA:

c(hOpMUPOBAHHOCTb MHMPOBO33PEHHs, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKHW W OOIIECTBEHHOW MPAKTHUKH, OCHOBAHHOTO Ha JUAJIOre
KYJIBTYp, CLIOCOOCTBYIOIIETO0 OCO3HAHUIO CBOErO MECTa B MOJIUKYJIBTYPHOM MUDE;
COBEPIICHCTBOBAHHUE SI3bIKOBOM M UMTATEIBbCKOM KYJIBTYpPbI KaK CPEACTBA

B3aUMOJICHCTBHS MEXY JIOABMHU 1 ITO3HAHUS MHUPA; TOHUMAaHHUE CTICIUDUKN
OMOJIOTHH KaK HAYKU, OCO3HAHUS €€ PoJikd B (POPMUPOBAHUYN PAIMOHATIHLHOTO
HAYYHOT'O MBIIIJICHHS, CO3JJaHUHU 1IEJIOCTHOTO MPECTABICHUS 00 OKPYKaIOIIeM
MHpE KaK O €IMHCTBE MPUPO/IbI, YEIOBEKA U OOIIECTBA, B TIO3HAHUM MPUPOTHBIX
3aKOHOMEPHOCTEH M pEIIeHUH MPOOJIEM COXpaHEHUS TPUPOTHOTO PAaBHOBECHS,
yOEXIEHHOCTh B 3HAUMMOCTH OMOJIOTMU JJIsl COBPEMEHHOM ITUBWIN3ALINN:
o0ecrieueHus HOBOT'O YPOBHS Pa3BUTHUS MEIUIIUHBI, CO3aHUE TIEPCIIEKTUBHBIX

OMOTEXHOJIOTUH, CIOCOOHBIX peuIaTh pecypcHble MpOOIeMbl pPa3BUTHS
YeJIOBEYECTBA, ITOMCKA MYTEH BBIX0AA U3 TTTO0ATBHBIX S3KOJIOTHYECKUX POOJIeM U
oOecrieueHus nepexona K YCTOMYHUBOMY Pa3BUTHIO,

paloHaIbHOMY HUCIIOJIb30BAHUIO PUPOAHBIX PECYPCOB U (POPMUPOBAHUIO
HOBBIX CTaHIAPTOB JKU3HU; 3aUHTEPECOBAHHOCTH B MOJIYyYEHUHN OMOIOrHYECKUX
3HAHMM B IEJISIX NOBBIIIEHUS — OOIIEn KYJIBTYpPBI, €CTECTBEHHO-HAyYHOU
I'PAMOTHOCTH, KaK COCTaBHOM 4acTH (PyHKIIMOHAJIbHON IPaMOTHOCTH
oOyuarouiuxcs, GopMUPYEMOH MPU U3YUYEHUN OMOJIOIMH; TOHUMAaHUE CYLHOCTH
METOJIOB MO3HAHUS, UCTIOIb3YEMbIX B €CTECTBEHHBIX HayKax, ClIOCOOHOCTH
UCTIOIb30BaTh MOJTyYaeMble 3HAHUSA JUIS aHAIN3a U OObSICHEHUS SBJICHUI
OKPY’KaIOLIEro MUPA U MPOUCXOASIINX B HEM U3MEHEHUM, YMEHUE EIaTh
00OCHOBaHHBIE 3AKJIFOUEHHUSI HA OCHOBE Hay4HbIX (DAKTOB U MMEIOIIMXCS JAHHBIX C
EJIBIO TOYYEeHUS JOCTOBEPHBIX BBIBOJIOB; CIIOCOOHOCTH CAMOCTOSITENIHHO
UCII0JIb30BaTh OMOJIOTMYECKHUE 3HAHUS JJIS
pelieHusi mpoOJeM B PEAbHbIX KU3HEHHBIX CHUTYalUsX; OCO3HAHUE LEHHOCTH
HAay4YHOU JEATENbHOCTH, TOTOBHOCTH OCYIIECTBIIATH
IIPOEKTHYIO U HCCIIEA0BATENIBCKYIO JEATENBHOCTh HHANBUYAIBHO U B IPYIIIIE;
FOTOBHOCTh M CHOCOOHOCTb K  HENPEPhIBHOMY  OOPAa30BAHHUIO U
caM000pa30BaHUIO0, K AKTMBHOMY IIOJYYEHHMIO HOBBIX 3HAHHWI MO OWUOJIOTUU B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTSIMHU.



METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe pe3yJabTaThl OCBOSHUS ydeOHoro mpeamera «buomorusy»
BKJIFOYAIOT: 3HAYMMbIC JIE (OPMHUPOBAHHMS MHUPOBO33PEHUS OO0YyJaAIONTUXCSI
MEXIUCIUTUIMHAPHBIE (MEXIPEIMETHbIE) OOIIeHAYYHbIE MOHATHS, OTPAXKAIOUUe
I[EJIOCTHOCTh HAyYHOM KapTUHBI MHpa W CHEMUPUKY METOAOB TO3HAHMS,
MCTIOB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHs, SBIICHUE, MPOIIECC,
CHUCTEMa, Hay4YHBIM (haKT, MPUHIIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HCCIIeIOBaHNe, HAaOII0ICHUE, U3MEpPEHUE, SKCIIEPUMEHT U IPYTHE); YHUBEPCATbHbBIS
ydeOHble JelcTBHUA (TIO3HABaTelIbHBIC, KOMMYHUKATHBHBIC, pETYJISATHBHBIC),
obecrneunBaromue GopmupoBanue GyHKIIMOHATHLHON TPAMOTHOCTH M COIUATBHOM
KOMIIETEHIIUA  OOYYAIOIINXCSA, CIIOCOOHOCTh  OOYYaIOIIMUXCS  HMCTOJIh30BATh
OCBOCHHBIE MEXKIUCIUTIINHAPHBIC, MUPOBO33PEHUECKIE 3HAHNS U YHUBEPCAIbHBIC
ydeOHbIe ICHCTBHS B MO3HABATEIHHON M COIUAIBHOMN MPAKTHKE.

B pesynbraTte nzydeHusi OMOJ0THM Ha YPOBHE CpPEAHEro 00IIero oopa3oBaHus
y oOyuaromierocss Oyayr c@opMHUpOBaHbl [O3HABATEIbHbIE YHUBEPCAIbHbBIC
ydeOHbIE JeHCTBHSI, KOMMYHUKATHBHBIC YHHBEPCAJIbHBIC Y4YeOHBIC ICHCTBUS,
PEryISTUBHBIC YHUBEpPCAJIbHbIE YICOHbBIC ACHCTBUS, COBMECTHAS ACSTEIHHOCTb.

MeranpeaMeTHble pe3yabTaThl OCBOCHHS IMPOrPaMMBI CpPETHEro OOIIero
0o0pa30oBaHus JOJIKHBI OTPaXKaTh:

OBj1ajleHHe YHMBEPCAJbLHBIMH Y4eOHbIMH MO3HABATEIbHBIMU
AeCTBUSIMM:

1) 6a3oBbIe JIOrHYeCKHe JeHCTBHSA:

CaMOCTOSATENTLHO  (OPMYITMPOBATh M aKTyaJllU3UpOBaTh  MPoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE; MCIIONBH30BATh MPHU OCBOCHUHU 3HAHUU TPUEMBI
JOTUYECKOT0 MBINUICHUS (aHauW3a, CHHTE3a, CPaBHCHHSA, KIACCU(UKAIINY,
0000IIIeHNUs), paCKphIBaTh CMBICT OHUOJOTHYECKUX TOHATHUN (BBIACIATh WX
XapaKTepHbIE MPU3HAKY, YCTAHABIMBATH CBSA3H C APYTHMH MTOHATUSIMH); OTIPEICIATH
e IeATeTLHOCTH, 3aaBas apaMeTphl U KPUTEPHUH HX
JOCTKEHUSI, COOTHOCUTH PE3YIbTaThl ACSITEIHHOCTH C MOCTABICHHBIMU IIEISIMHU;

UCTIOJIh30BaTh OMOJIOTMUECKUE TTOHATHS JUISl 00bICHEHUS ()aKTOB U SIBIICHUN
’KHUBOU MPHUPOJIBI; CTPOUTH JIOTUIECKUE PACCYKICHUS (MHIIYKTUBHEIE, IeTyKTHBHBIE,
10 aHAJIOTHH), BBISBIIATH 3aKOHOMEPHOCTH M TIPOTUBOPEUHS B PacCMaTPHUBAEMBIX
SBJICHUSAX, (OPMYIUPOBATh BBIBOABI W 3aKIIOUYCHHUS; TPUMEHATH CXEMHO-
MOJIETTLHBIE CPEICTBA ISl PEACTABICHUS CYIIECTBEHHBIX CBSI3¢H M OTHOIICHUH B
M3y4aeMbIX OHOJIOTMYECKHX OOBEKTaX, a TaKKe MPOTHUBOPEUUH PAa3HOTO poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIMOHHBIX MCTOYHHUKAX; Pa3padaThIBaTh IUIAH
pereHust IpoOJIeMBbI ¢ YU4ETOM aHAIH3a UMCIOIIUXCSI



MaTe€puaJbHbIX W HEMATEPUAIBHBIX PECYPCOB; BHOCHTH KOPPEKTHBBI B
JEATENbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB

LEIAM, OLEHHUBATh PHUCKHU IOCIEACTBUM JEATEIbHOCTH; KOOPAUHUPOBAThH U
BBINIOJIHATH PA0OTy B YCIOBUSX PEAIbHOTO,

BUPTYaJIbHOTO W KOMOWHUPOBAaHHOTO  B3aUMOJEHUCTBUS;  pa3BUBATH
KpEaTUBHOE MBIIIJICHUE TIPH PEIIEHUH )KU3HEHHBIX TPOOIIEM.

2) 0a3oBble HccCJIe0BaTebCKUE AeHCTBUSA: BIIAJIETh HABBIKAMH Y4YEOHO-
MCCJIEI0BATEIbCKOM U MPOEKTHOM e TEbHOCTH, HABBIKAMH pa3pelieHusl mpoOem,
CIIOCOOHOCTBIO M T'OTOBHOCTBIO K CAMOCTOSITEIILHOMY IOMCKY METOJIOB PELICHHS
NPaKTHYECKUX 3a]1a4, TPUMEHEHHUIO Pa3IUYHbIX METO/I0B IMO3HAHUS; UCIIOJIb30BaTh
pa3iauyHble BUABl JIEATENBHOCTH IO IMOJYYEHUIO HOBOIO 3HAHHS, €ro
UHTEpIIpeTalnd, TPeoOpa3oBaHUI0 U MPUMEHEHUIO B YUEOHBIX CUTYallUsiX, B TOM
Yuciie IpU CO3JaHUM YYeOHBIX U COLMAJIBHBIX MPOEKTOB; (HOPMUPOBATh HAyUHbBIN
THUT MBIIIUICHUS, BIaJIeTh HAYYHOU TEPMUHOJIOTHUEH,

KITIOYEBBIMU TIOHSATHUSIMU W METOJaMU; CTaBUTh W (DOpMymHpoBaTh COOCTBEHHBIC

3a/1auu B 00pa3oBaTeIbHON

JEeSITeIbHOCTU U )KU3HEHHBIX CUTYaIUsIX; BBISIBIISTh IPUUMHHO-CIIEICTBEHHbBIE CBSI3U
U aKTyaJIM3UpoOBaTh 3a/ayy, BBIJBUIATh TUIIOTE3y €€ pELIEHUs, HaXOIUTh
apryMeHThl /I J0Ka3aTelbCTBA CBOMX YTBEPXKIACHHUH, 3a/JaBaTh MapaMeTpbl U
KpUTEPUHN pELICHUS; AHAIU3UPOBATH IOJYYEHHBbIE B XOJ€ pELICHUS 3aJlayu
pe3ynbTaThl, KPUTHYECKH OLIEHMBaTh HX JIOCTOBEPHOCTb, IPOTrHO3UPOBATH
U3MEHEHUE B HOBBIX YCJOBMSX; JaBaTh OIICHKY HOBBIM CHUTYallUsIM, OLIEHUBATh
OpUOOPETEHHBIA OMBIT; OCYLIECTBIATH LEJICHANIPABICHHBIM MOHUCK MepeHoca
CPEIICTB U CIIOCOOOB

JeicTBUA B NpOQECCHOHAIbHYIO Cpely; YMETh II€pEHOCUTh 3HaHUA B

MO3HABATEIbHYIO U IPAKTUYECKYIO 00JIaCTH
KU3HEACSITEIbHOCTHA; yYMETh HHTErPUPOBAaTh 3HAHMUA W3 PA3HBIX MPEIMETHBIX

oOyiactel; BbIABUraTh HOBBIE MJIEW, IpeJlaraTb OPUTMHAIbHbBIE MOAXOAbI U

peleHus,

CTaBUTh MPOOJIEMBI U 3a/1a4H, AOIYCKAOIINE aTbTEPHATUBHBIEC PEIICHMUS.

3) paGora ¢ nungopmanmeii:

OPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX MHPOpMALMH (TEKCTE yueOHOro
nocoOusi, HAYYHO-TIOMYJISIPHOM JIUTEepaType, OHOIOrMYECKUX CJIOBapsIX U
CIPaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax JaHHBIX, B VHTepHETE), aHaIM3UpOBAThH
UHPOPMAIUIO PA3IUYHBIX BUJOB U (OPM MPEACTABICHUS, KPUTUIECKH OLCHUBAThH
e€ TOCTOBEPHOCTh U HEITPOTUBOPEUYNBOCTh; (POPMYJIUPOBATH 3aPOCH] U IPUMEHSTh
pasnuYHbBIE METOJbl TPH TOMCKE M O0TOOpe Ouonorudyeckoit uH(opmaIuy,
HEO0OXOIUMOM ISl BBITIOJIHEHUS Y4E€OHBIX 3a]1ay;



npuoOpeTaTh OMBIT MCMONB30BaHUA WH(GOPMAITMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTU/, COBEPIIEHCTBOBATh KYJIbTYPY AKTUBHOI'O MCHOJIb30BAHMS PA3IUUHBIX
MOUCKOBBIX ~ CHCTEM; CaMOCTOSTEIbHO  BBIOMpAaTh ONTHMAaJbHYIO  (hopmy
MpencTaBieHus Ouonoruueckod wuHpopMamuu (CXembl, TpaduKH, IUarpaMMBbl,
TaOIUILIBI, PUCYHKH U JIPYTO€);

UCIIONIb30BaTh HAYYHBIM SI3bIK B KAueCTBE CpEIACTBA MpU paboTe cC
Ouonornyeckod HUHPOpMalMe: NPUMEHATb XUMUYECKHE, (U3UUYECKUE U
MaTeMaTUYeCKWe 3HAKH M CHMBOJIBI, (HOpMyIbl, aO0peBHaTypy, HOMEHKIATYPY,
UCTIOJb30BaTh M MPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJUYECKHE  CPEACTBA
HarJIsAHOCTH;

BJIAJICTh HaBbIKAMHU paclo3HaBaHUsA U 3aIUTHI
uH(popmauu, THPOPMALIMOHHOI 0€30MMaCHOCTH JTUYHOCTH.

OsgJ1aieHHe YHHBEPCAJIbHBIMA KOMMYHMKATUBHBIMH 1elCTBUSIMM:

1) o01eHne: OCYLIECTBIATh KOMMYHUKAIlUM BO BCeX c(epax >KU3HHU,
AaKTUBHO y4aCTBOBATh B IMAJIOTE WIH TUCKYCCUU IO CYLIECTBY 00CYKIaeMOM TeMbI
(yMeHHe 3aaBaTh BONPOCHI, BHICKA3bIBATh CYKJIEHUS OTHOCUTEIBHO BBINOIHEHUS
IpeajaraeMou 3aJa4un, y4uThIBaTh HHTEPECH] U COrJIaCOBAaHHOCTh MO3UIUI APYTHX
YYaCTHUKOB JMajora WiIM ANCKYCCHUHU); paclo3HaBaTh HeBepOajbHbIE CpEACTBA
00IIeHHs, TOHUMATh 3HAYE€HUE COI[MANIbHBIX 3HAKOB, MPEANOCHIIIOK BO3HUKHOBEHUS
KOH(IMKTHBIX CUTYyallud, yMETh CMsTryaThb KOH(DJIUKTHI U BECTU IMEPErOBOPHI;
BJAJETh pa3jMYHbIMM croco0aMu OOLIEHUS W B3aUMOJECHCTBUS, IOHHUMATh
HaMEPEeHUs JIPYrux JIOJeH, MPOSBISATh YBAKUTEILHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOU (popme hopMyIupoBaTh CBOU BO3PAKEHUS; Pa3BEPHYTO U JOTUUHO
U3JIaraTh CBOK TOYKY 3PEHUS C UCIIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB.

2) COBMeECTHas eI TeJIbHOCTD: IMOHUMATh u HCII0Ib30BaTh
NpPEeUMYIIeCTBAa KOMAaHJAHOM W HWHIWBHAYaJbHOW pPaOOThI MpH  pEIICHUU
OMOJIOTMYEeCKOM  MpoOJIeMbl, OOOCHOBBIBATH  HEOOXOAMMOCTH  NPUMECHEHUS
IPYIIOBBIX (OpM B3aUMOJCHCTBHS TPH PEUICHUH y4eOHOM 3ajayu; BHIOMPATH
TEMATUKY U METObl COBMECTHBIX JICUCTBUI C YUETOM OOIIUX
WHTEPECOB U BO3MOXKHOCTEN KaXKI0TO WICHA KOJUIEKTUBA;

MIPUHUMATh  [EJIM  COBMECTHOM  JCATEIBHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JIEMCTBUS MO €€ JOCTHKCHHUIO: COCTaBJIATh IUIAH JCHCTBHM,
pacrpefeNsiTh pojd ¢ y4éToM MHEHUH YYacTHUKOB, OOCYXKIAaTh pe3yJbTaThl
COBMECTHOM PabOThI; OIIEHUBATh KAYECTBO CBOEro BKJIaJa M KaXKJOr0 Y4aCTHUKA
KOMAaH/bI B
o0IMii pe3yabTar Mo pa3padOTaHHBIM KPUTEPHSIM; MpeasiaraTh HOBBIC MPOEKTHI,

OLICHUBATh MJICH C MO3UIIMH HOBU3HBI,



OPHUI'MHAJIBHOCTH, HpaKTI/I‘IeCKOﬁ SHAYMMOCTH, OCYIICCTBJIIATH ITIO3UTHUBHOC
CTPATCIrn4CCKOC IMMOBCACHNUEC B PA3JIMIHBIX

CUTyalluAgAX, IIPOABJIATE TBOPYCCTBO U B006pa)KCHI/IG, OBITH HMHUIIMATHUBHBIM.
OBJ'IaIleHI/Ie YHUBEPCAJIBHBIMU PETYJIATUBHBIMHA HeﬁCTBHHMH:

1) camoopranm3anusi: UCIOJIb30BaTh OMOJIOTHYECKUE 3HAHUS JIsI BHISIBIICHUS
npoOJieM U Ux
pelIeHHs] B JKU3HEHHBIX M Y4YE€OHBIX CHUTyalusiX; BbIOMpaTb Ha OCHOBE
OMOJIOrMYECKUX 3HAHUI 1IeJIeBbI€ U CMBICIIOBBIE YCTAHOBKHM B CBOUX JIEUCTBUSAX U
IIOCTYIIKAaX II0 OTHOIICHUIO K JKMBOW IIPUPOAE, CBOEMY 310POBBIO U 370pPOBbLIO
OKPY’KaIOIUX; CaMOCTOATENBHO OCYILIECTBIIATh I[O3HABATEIBHYIO IEATEIBHOCTD,
BBISIBJIATH TPOOJEMBbl, CTaBUTh M (OPMYJIMPOBaThb COOCTBEHHBIE 3aJaud B
00pa30BaTEIbHON JEATENBHOCTH W JKU3HEHHBIX CUTYalUAX; CaMOCTOSITEIIBHO
COCTaBJIATH IUIAH PELICHUs POOJIEMBI C YUETOM
UMEIOIIUXCSI PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEW M MPEANOYTEHUM; aBaTh
OLIEHKY HOBBIM CHUTYAIUsIM; PACIIUPSITh PaMKU Y4E€OHOTO MpeAMETa Ha OCHOBE
JMYHBIX MPEANOYTEHUM; 1eNaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro,
OpaTb OTBETCTBEHHOCTh
3a pellleHKe; OLIEHUBATh NPUOOPETEHHBIN OMBIT; CIIOCOOCTBOBATH (POPMUPOBAHUIO U
NPOSABICHUIO I[IUPOKOM 3PYyIMLIMHU B pPa3HbIX OOJACTAX 3HAHUM, MOCTOSHHO
NOBBIIIATh CBOW 00pa30BaTENbHBIN M KyJIbTYpHBIA YPOBEHB. 2) CAMOKOHTPOJIb:
JIaBaTh OLICHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHUBBI B I€ATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM; BJIaJIETh HABBIKAMH NIO3HABATEIbHOMN
peduieKkcun Kak OCO3HaHMSI COBEPILIAEMBIX IEMCTBUI U MBICIUTEIbHBIX IIPOLIECCOB,
UX pe3ylbTaTOB M OCHOBAHUM, MCMOIb30BATh MPUEMBI pedIeKCHH ISl OUEHKH
CUTYalluH, BbIOOpA BEPHOI'O PEUIEHUS; YMETh OILEHUBAaTh PUCKU M CBOEBPEMEHHO
IPUHUMATh PELIEHUS 10 UX
CHUKEHUIO;
MPUHUMATh MOTHBBI U apPTYMEHTHI IPYTUX NPU aHAJIU3€ PE3YJIbTATOB
JEATENbHOCTH;

3) npuHsTHE ce0s U APYIrUX: IPUHUMATH ce0s, TOHUMAsi CBOU HEJOCTATKU U
JOCTOMHCTBA; MPUHHUMATh MOTHBBI M apryMEHThl JAPYTUX MpU aHaIU3e
pPEe3yabTaTOB
JesITeTHbHOCTH; MPU3HABATH CBOE TIPABO U MPABO JIPYTUX HA OLITUOKU;
pa3BUBATh CIIOCOOHOCTH MOHUMATh MHUP C TIO3UIIUMHU APYTOro YEIOBeKa.
HNPEJIMETHBIE PE3YJIBTATHBI

[IpenmeTHble pe3ynbTaThl OCBOEHHUS COAEpP)KaHUA Y4E€OHOro mperMera
«buosorus» Ha yrayOnE€HHOM ypPOBHE OpPHUEHTHPOBAHbl Ha OOECIEUYECHHE



npogmwibHOrO0  00ydeHUs:  oOydaromuxcss  Ouosnoruu. OHHM  BKJIIOYAIOT:
cneruuyecKkne s ONOJIOTHH Hay4YHbIE 3HAHUS, YMEHUS M CITIOCOOBI ICUCTBHI IO
OCBOCHHIO, UHTEPIIPETAIINN U MPeoOpPa30BaHUIO 3HAHUH, BUIBI JCATEIHHOCTH IO
MOJIYYCHUIO HOBBIX 3HAHUW W UX NMPUMEHEHHUIO B PA3IMYHBIX YU4EOHBIX, a TAKKE B
peaNbHBIX JKU3HEHHBIX CHUTyalusiX. [IpeaMeTHbie pe3yibTaThl MPENCTaBICHBI 110
rofiaM U3y4eHWsI.

[IpenMeTHbIe pe3yabTaThl OCBOEHHUs ydeOHoro mpeamera «buomorus» B 10
Kaacce NOJHKHBI OTPaKaTh:

c(hOpMHUPOBAHHOCTh 3HAHMK O MECT€ W POJU OHWOJIOTHUM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMM €CTECTBEHHO-HAYYHOW KapTUHBI MHUpA, B
MO3HAHWM  3aKOHOB  MPUPOJALI W  PEIIEHUH MpodJieM  PpalrdoOHAIBHOTO
MPUPOAOIONB30BAHUSA, O BKJIA/I€ POCCUICKUX U 3apyOCKHBIX YUEHBIX B pa3BUTHE
OuoJIOrvy; BJIAJEHUE CHUCTEMON OMOJOrMYECKUX 3HAHUM, KOTOpas BKJIIOYAECT:
OCHOBOMOJIAraoine OUOJIOrHYECKUE TEPMUHBI M TOHATUS (KU3Hb, KIIETKA,
OpraHu3M, MeETa0oJIu3M, TOMEOCTa3, CaMOPEryJslus, CaMOBOCHPOU3BEIICHHUE,
HACJIEJICTBEHHOCTh, M3MEHUHUBOCTh, POCT M Pa3BUTHUE), OUOIOTMYECKUE TEOPUU
(xnerounas teopus T. [lIBanna, M. llIneiinena, P. BupxoBa, XxpoMocomHas Teopus
HacnencteeHHoct T. Moprana), yuenuss (H. WM. BaBunoBa — o0 wmeHTpax
MHOT000pa3ust ¥ MPOUCXOKIAEHUS KYJIbTYPHBIX PACTEHUH ), 3aKOHBI (€IUHO00pa3Hs
MOTOMKOB TI€PBOI'0 IOKOJICHHS, PACIICIUICHUs], YUCTOThI TaMeT, HE3aBUCHUMOTO
HacienoBanus ['. MeHaensa, TOMOJIOTMYECKUX PSAIOB B HACIEACTBEHHOMU
n3menuuBoctu H. Y. BaBuiosa), mpuHIUIIBI
(KOMILJIEMEHTApPHOCTH); BJIaJIECHUE OCHOBHBIMM METOJAaMU HAy4YHOrO ITO3HAHMS,
UCIOJIb3YEMbIX B OMOJIOTMYECKHX HCCIIEIOBAHUSAX >KUBBIX OOBEKTOB (OMHCAHUE,
U3MepeHue, HaOII0ICHUE, SKCIIEPUMEHT);
YMEHHUE BBIJICIATH CYIIECTBEHHbIE TPU3HAKU: BUPYCOB, KJIETOK IIPOKAPUOT U
AYKapuOT, OTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPIraHU3MOB, B TOM YHUCJIE
OakTepuii, rpuOOB, PaCTEHHI, )KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPTAaHOB M CUCTEM
OpraHOB PACTEHUI, )KUBOTHBIX, YEJIOBEKA, MPOIECCOB KU3HEACATEILHOCTH,
MPOTEKAIOIINX B OpraHU3Max PacTEeHUH, ’KUBOTHBIX U YEJIOBEKA, OMOJIOTHYECKHUX
IPOIIECCOB: 0OOMEHa BEIIeCTB (METab0IM3M), MPEBPAIEHUSI SHEPTUU, OpOKEHUS,
aBTOTPO(GHOTO U TeTepOTPOGHOTO TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3A,
MHTO3a, ME€i103a, TaMeTOreHe3a, SMOPHOreHe3a, IMOCTIMOPHOHAIBLHOTO Pa3BUTHA,
Pa3MHOXXEHUSI,  MHIAUBUIYAIHHOTO pa3BUTUS  OpraHu3Ma (OHTOTEHE3a),
B3aUMOJICUCTBHSI T€HOB, T€TEPO3UCA, HCKYCCTBEHHOI'0 0TOOpa; yMEHHUE
YCTaHABJIMBATH B3aUMOCBSI3H MEXKy OPTAaHOUIAMU KIIETKU U UX (PYHKITUSAMH,
CTpPOEHHEM KJIETOK Pa3HbIX TKaHEH M X (QYHKIMSIMHU, MEXTy OpraHaMu U
CHUCTEMaMH OPTaHOB y paCTEHUH, ’KUBOTHBIX U YEJIOBEKA U UX (DYHKIIUAMH, MEXKTY



CHUCTEMaMH OpPTaHOB M MX (DYHKIMAMH, MEXKIY dTariaMi oOMEHa BEIECTB, dTalaMu
KJICTOYHOT'O ITUKJIA Y KU3HCHHBIX ITUKJIOB OPTaHW3MOB, dTaraMu SMOPHOHAIBHOTO
Pa3BUTHS, TEHOTUIIOM U (PEHOTUTIOM, (DEHOTHIIOM U (DaKTOpaMu Cpeibl OOUTAHNUS,
YMEHUE BBISBIISTh OTIWYUTEIHHBIC MPU3HAKHU )KUBBIX CUCTEM, B TOM YHCIIE
pacTeHUH, )KUBOTHBIX U YEJIOBEKA; YMEHHUE UCIIOIb30BaTh COOTBETCTBYIOIINE
apryMEHTBI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO U CUMBOJIMKY JIJISl JOKa3aTeIbCTBA
POJICTBA OPTaHU3MOB Pa3HBIX CUCTEMATUUYECKUX TPYIIT, yMEHUE peliaTh
OMOJIOTHYECKUE 3a/1a4H, BBISBIISTH TPUUUHHO-CIICICTBEHHBIC CBSI3U MEXITY
UCCIIETYEMbIMU OMOJIOTHICCKUMH MPOIIECCAaMH | SIBJICHUSAMU, JACNIaTh BHIBOABI U
MIPOTHO3bI HA OCHOBAHUH TOJIYYCHHBIX PE3yJIbTATOB; YMECHUE BBITIOHATH
n1abopaTopHbIE U MIPAKTUYECKHE PadOThI, COOMIOAATh
npaBwia mpu padbore ¢ y4uyeOHbIM M JAaOOPATOPHBIM OOOpPYAOBaHUEM; yMEHUE
BBIJIBUTATh TUIIOTE3bl, MPOBEPATh UX OKCHEPUMEHTAIBHBIMU CpEICTBaMH,
dbopMynupysi 1eNb HCCIEAOBaHUS, AHAIU3UPOBATH TMOJYYCHHBIE PE3yJbTaThl U
JieNaTh BBIBOJIBI; YMEHHE Y4acTBOBATh B y4e€OHO-MCCIEIOBATEIbCKOM paboTe Mo
OWOJIOTHY, DKOJIOTUU W MEIUIIMHE, MPOBOAUMON Ha 0a3e NIKONBHBIX HAYYHBIX
OOIIECTB, W MyOJIMYHO TMPEICTABIATH MOTYyYEHHBIC PE3yIbTaThl HA YYCHUUYECCKUX
KOH(EpEHINAX; yMEHHWE OICHUBATh JOTHYECKHE AaCMEKThI  COBPEMEHHBIX
WCCJICIOBAaHNI B 00J1aCTH OMOJIOTUN U MEIUIIUHBI (KIIOHUPOBAHHUE, UCKYCCTBEHHOE
OIJIOIOTBOPEHHE, HAMPABICHHOE W3MEHEHHE T€HOMa U CO3[laHuE€ TPAHCTEHHBIX
OpPraHU3MOB);

YMEHHUE OCYILIECTBIIATh OCO3HAHHBIM BHIOOp Oynymied npogeccuoHanbHOU
JIEATENIbHOCTU B 00JIACTH OMOJIOTUU, MEIMUIIMHBI, OMOTEXHOJIOTUU, BETEPUHAPUH,
CEIIbCKOTO XO3SIMCTBA, MHIINEBOM MPOMBIITUICHHOCTH, YIIyOIsSTh MO3HABATEIHHBIH
WHTEpEC, HAMPaBJICHHBIM Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOINIEH MPOQPECCUU U
MPOJOJKEHNE OMOJOTUYECKOro 00pa3oBaHHWs B  OpPraHU3alUAX CPEIHETrO
po(ecCHOHaIBLHOTO U BHICIIET0 00pa30BaHUs.

[IpenmerHbie pe3ynbTaThl OCBOCHHUSI yueOHOro mpenmera «buomnorusi» B 11
Klacce TOKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHMK O MECT€ W POJIU OHWOJIOTHH B CHCTEME
€CTECTBEHHBIX HAayK, B (OPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAyYHOMN
KapTUHBI MUPA, B TO3HAHUH 3aKOHOB IIPUPOJIBI U PEIICHUH IKOJIOTUIECKUX TTPOOIIeM
YyeoBeUYecTBa, a  TaKkke B PCIICHUH  BOIPOCOB  PallMOHAIBHOTO
MIPUPOJIOTIONH30BAHUS, U B (POPMHUPOBAHUU IIEHHOCTHOTO OTHOIICHHUS K MPHPOIE,
OOIIECTBY, YEJIOBEKY, O BKJIAJ€ POCCUICKUX M 3apyOEKHBIX YUEHBIX-OHOJIOTOB B
pa3BUTHE OMOJIOTHH; YMEHUE BJIQJETh CHCTEMON OMONOTMYECKUX 3HAHWH, KOTOpas
BKJIFOYACT ONPEACIICHUS W TOHUMAHWE CYIIHOCTH  OCHOBOITOJIATAOIINX
OWOJOrMYecKUux TEPMUHOB W TMOHATUNA (BUJ, OKocucreMa, Owuocdepa),



Oounonornyeckue Teopuu (dBomronmonHas Teopuss Y. [lapBuHa, cHHTETHUYECKas
Teopus 3Bomounu), yueHus (A. H. CeepuoBa — 0 myTsSX M HamlpaBlICHUAX
sBomonmy, B.. Bepraackoro — o 6uocdepe), 3aKoHbI (TeHETHISCKOT'0 PABHOBECHS
Jx. Xapau u B. Baitn6epra, 3apogsimeBoro cxonctsa K. M. bopa), mpasuna
(Muaumyma FO. JInOurxa, 5KOIOruueckoi mupamMuIbl SHEPTHUH ), TUIIOTE3bI (TUIIOTE3a
«vupa PHK» V.

['unGepra);

yYMEHUE BIIaJIeTh OCHOBHBIMH METOJIaMH HAYYHOTO MTO3HAHMUSI, UCTIONB3YEMbIMHU
B OHOJIOTMYECKUX HCCIEIOBAHUAX >KUBBIX OOBEKTOB M JKOCHCTEM (OMHCAHUE,
u3MepeHue, HaOJIo/IeHne, HKCIEPUMEHT), CIOCO0aMH BBISIBICHUS M OLEHKH
aAHTPOIIOTCHHBIX HW3MCHEHUH B TIPUPOJAC; YMEHHE BBIICIATh CYIICCTBEHHBIS
MPU3HAKU: BUJOB, OMOT€OIIEHO30B, SKOCUCTEM U OMochephl, CTaOUIU3UPYIOIIETO,
JIBWKYIIETO W Pa3phIBAIOIIETO €CTECTBEHHOTO OTOOpa, aIoNaTpUYecKOro |
CUMIIATPUYECKOTO BUI000pA30BaHUS, BJIUSHUS JBIDKYIIHX CHJI DBOJIONAHA Ha
reHO(OH]] TOMYJSAIUU, TPUCITIOCOOTIEHHOCTH OPraHWU3MOB K cpele oOuTaHus,
Yyepe0BaHuUs HAMPaBICHUH YBOMIIOIMU, KPYTOBOPOTA BEIIECTB U MOTOKA SHEPTUHU B
HKOCUCTEMAX; YMEHHE YCTAHABIMBATH B3aUMOCBSI3U MEXKTY IPOIIECCAMH IBOJTIOIUH,
JBIDKYIIUMH CUJIAMHU aHTPOINOTreHEe3a, KOMIIOHEHTAMHU Pa3U4HbIX IKOCUCTEM U
MIPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISIBJISATH  OTJIWYHUTEIBbHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MIPUCTIOCOOJICHHOCTh BHJIOB K Cpele OOuTaHWs, aOMOTUYECKMX U OMOTHYECKUX
KOMIIOHEHTOB HKOCUCTEM, B3aUMOCBSI3EH OpPTaHU3MOB B
COO0IIIecTBaX, AHTPOMOTECHHBIX W3MEHEHUHl B HJKOCHCTEMax CBOEW MECTHOCTH;
YMEHUE  HCIIOJIb30BaTh  COOTBETCTBYIOIIME  apryMEHThI,  OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO M CUMBOJIMKY JUIsI TOKA3aTelbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CHUCTEMATHUYECKUX TPYIII, B3aUMOCBS3U OPTaHU3MOB M CPEIIbl OOUTAHUS, CIUHCTBA
YEeJIOBEUYECKUX pac, HEOOXOJUMOCTH COXpPaHEHHsS MHOroodpasus BHUIOB U
HKOCHCTEM KaK YCJOBHs COCYIIECTBOBaHHS MPUPOABI U YEIOBEUYECTBA; YMEHHUE
pemaTh OMOIOTUIECKUE 3a/1a4H, BBISBIISATD MPUINHHO-CIICICTBEHHBIE CB3U MEKITY
UCCIIENYyEeMbIMU OMOJIOTUYECKUMH TIPOIIECCAMU W SIBJICHUSIMU, JIEJIaTh BBIBOIBI U
MPOrHO3bl HA OCHOBAaHMWU TMIOJTYYEHHBIX pPE3YyJIbTaTOB; YMEHHE BBINOIHATH
nabopaTOpHBIE U MPAKTUYECKUE paboThl, COOIIOAATh
npaBwia npu padore ¢ ydyeOHbIM M JJAOOPATOPHBIM OOOpPYAOBaHUEM; YMEHUE
BBIJIBUTATh THIIOTE3bI, TMPOBEPATh WX OKCIEPUMEHTAIBHBIMU CPEICTBaMH,
dbopMyIHpysi 1eNbh HCCIEAOBaHUS, AHAIM3UPOBATH IONYYCHHBIC PE3yNbTaThl U
JIeNaTh BBIBOJIBI; YMEHHE Y4acTBOBATh B y4E€OHO-HMCCIEIOBATEIBCKON paboTe 1o
OMOJIOTUY, DKOJOTUU W MEIUIIMHE, MPOBOAUMON Ha 0a3e HIKOJBHBIX HAYYHBIX
OOIIECTB, W MYOJIMYHO MPEICTABIATH MOJYyYEHHBIE PE3yJIbTaThl HA YUCHHUUYECKHUX



KOH(EpEHIHIX; YMEHUE OICHUBATH TUIIOTE3bl U TEOPUH O MPOUCXOXKICHUH JKU3HH,
YeJI0OBeKa M UEJIOBEUECKHUX pac, O TMPUYMHAX, MOCIHEACTBHSIX M CHoco0ax
NPEeIOTBpAICHHs TI00AIbHBIX M3MEHEHUH B Ouocdepe; yMEeHHE OCYIIECTBIATH
OCO3HAHHBIA BBIOOpP Oyaymied mnpodecCuOHATbHON JCSITENBbHOCTH B 00JACTH
OMOJIOTMH, DKOJIOTUH, MPUPOAOIOIB30BAHUS, MEAULIMHBI, OHOTEXHOJIOTHUH,
IICUXOJIOTUH, BETEPUHAPUHU, CEIBCKOTO XO3SICTBa, MUILEBOM MPOMBIIUIEHHOCTH,
yrayOsTh TO3HABATENbHBIA HMHTEPEC, HAMpPaBICHHBIM Ha OCO3HAHHBIM BBHIOOD
COOTBETCTBYIOIIEH Mpodeccur U MpoaoKeHne OMONIOrnyeckoro oOpa3oBaHUs B
OpTaHU3AIUIX CPETHETO MPOPECCHOHATHHOT'O U BHICIIETO 00Pa30BaHMSL.



TEMATHUYECKOE IVNTAHUPOBAHHUE 10 KJIACC
KosmnuectBo yacos DJIEKTPOHHBIE
No /i HaumeHoBaHHe PA3/Ie/IOB H TeM (undpposnie)
MPOrpaMMbl Beero KourTpoabnbie  IIpakTudeckue obpa3oBaTeIbHbBIE
padoThI padoThI pecypchl
1 buonorus kak Hayka 1
2 JKuBbIE CUCTEMBI U KX U3YYCHUE 2
3 buonorus kineTkn 2 0.5
4 XuMHu4ecKas OpraHu3anus KJICTKU 10 1
5 Ctpoenne U PyHKIIHH KICTKH 8 2
6 OOMeEH BeIIeCTB U MPEBpaIICHNUE YHEPTHH B 9 .
KIIETKE
Hacnencreennas undopmanus u
7 peanuzanus €€ B KIIETKE 9 0.5
8 JKU3HEHHEBIN UK KIIETKHA 6 1
9 Ctpoenue u GyHKIIMHA OpraHU3MOB 17 1.5
10 Pa3zmHoOXeHUE U pa3BUTHE OPraHU3MOB 8 1.5
. I'enetuka — Hayka 0 HacJIEJACTBEHHOCTH U 5 0.5
W3MEHYUBOCTH OPTaHU3MOB .
12 3aKOHOMEPHOCTH HACIEICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHYMUBOCTH 6 1
14 ['eneTuka yenoBeka 3 0.5




15 Cenekiusi OpraHu3MOB 4 1
16 BrorexHoiorus ¥ CHHTETHYECKAs OMOJIOT U 4
17 PesepBHOE Bpems 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 13




11 KUIACC

KonuyecTBo yacos DJIeKTPOHHbIE
No i/ HaumeHoBaHMe pa3iesioB U TeM (mu¢poBbIe)
(1)
2 I/ NporpamMmbi Beero Kontposnbneie | IlpakTuyeckne | ogpasoBaTenbHbie
padoTbI padoThbI pecypcbl
3apokJIeHUE U Pa3BUTHE IBOJIIOLIMOHHBIX
1 NPEJCTaBICHUI B OMOJIOTUI 4
2 MukposBosronus 1 €€ pe3yJbTaThbl 14 2
3 MakposBontonus U €€ pe3ybTaThl 6
IIpoucxoxneHue U pa3BUTHE )KU3HU Ha
4 3 15 1.5
emiie
5 [IpoucxoxkneHne 4ea0BeKa — aHTPOIIOICHES 10 1
DKosorus — Hayka 0 B3aUMOOTHOILICHHSIX
6 OpPraHU3MOB U HAJJOPraHU3MEHHBIX CUCTEM 3 0.5
C OKpY2Karollen cpeon
7 Opranu3Mel 1 cpeia 0OUTaHus 9 1.5
8 DKoJorus BUAOB U NOMYJIALNN 9 0.5
OKoJ0rus COO0IIECTB. DKOIOrHUECKHE
9 CHCTEMBI 12 0.5
10 Bbuocdepa — rnobanpHas sKocucTeMa 6
11 UYenosek U OKpyxarolas cpeaa 6
12 PesepBHOE Bpems 8
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 0 7.5







IHOYPOYHOE IIVTIAHUPOBAHHUE 10 KJIACC

KosmmyecTBo yacoB DJIeKTPOHHbIE
u¢poBbI
Ne T I[aTa 1 (l)po €
eMa ypoka
n/n yp Kourponbubie  IIpakTudeckue | msydyenust oBpasoBare/bHble
Bcero 5 pecypchbl
padoTHI padoTbI
| buonorus kak KOMIUIEKCHasI HayKa U Kak |
4acTh COBPEMEHHOI'0 001IIeCTBa
2 JKuBble cucTeMbl U UX CBOWCTBA 1
3 YpoBHEBas opraHu3anus >KUBbIX CUCTEM 1
4 HicTopus OTKPBITHS U U3YYICHUS KIICTKH. .
Kiterounas teopus
Metoabl MONEKYJIIPHON U KIETOYHON
o6uonoruu. [IpakTuyeckas padora
s «M3yueHne MEeTo10B KJIETOYHOW OMOTIOTHU s
1 0.
(xpomatorpadus, anexrpodopes,
nuddepeHmanbHoe NEeHTPUGYTUpOBaHUE,
[TLP)»
6 BxomHas koHTposbHas paboTa 1 1
XUMHUYECKUN COCTaB KJIETKU. MuHepaabHbIe
7 BEIIECTBA KJIETKH, HX OMOJIOTHYECKas POJTb 1
Oprannyeckue BeniecTBa KJIETKH — OeJKH.
JlabopaTtopnas pabota «OO0Hapy)eHHE
8 1 0.5

0O€EJIKOB C IIOMOIIBIO KAYECTBEHHBIX
peaxkuuii»




9 CgoiicTBa, Knaccupukanus 1 GyHKIUN
0eKoB

| Oprannyeckue BEIIECTBA KIETKH —

0 yTJIEBOABI

Opranuueckue BelecTBa KJIETKH —

1 JIUITH B
Hyxneunossie kucnorsl. JIHK u PHK.
JlaGopatopHas pabora «lccnenoBanue

12 HYKJIEMHOBBIX KUCJIOT, BBIJCJIEHHBIX U3 0.5
KJIETOK Pa3JIUYHbIX OPraHU3MOB)
Crpoenne u pynkiun ATO. [Ipyrue

3 HyKJIeo3uaTpudochate
(HT®).CexsenupoBanue JJHK. Metoas!
IF€HOMUKH, TPAHCKPUIITOMUKH, IPOTEOMUKH
KonTtponsHas padota "XumMuuecknit cocTasn

14 KJeTKn"

15 MeToabl CTpYKTypHOI OHOJIOTUU

16 Tunsl kietok. [IpokapuoTnyeckas KieTka
CrpoeHnue 3yKapuOTHIECKON KIIETKH.

17 IpakTuueckas pabora «M3yueHue cBoiicTB 0.5
KJIETOYHOU MEeMOpaHbD»

18 [ToBepXHOCTHBIN anmapat KJIETKH




19

OnHoMeMOpaHHbIE OPraHOUbI KIETKH.
[IpakTrueckas pabora «3yuenue
ABVIKCHUS HUTOIIa3Mbl B PACTUTCIIBHBIX
KJIETKaX»

0.5

20

[TomyaBTOHOMHBIE OPTaHOUBI KIIETKHU:
MUTOXOHJIpHH, Tu1acTu bl JIabopaTopHas
pabota «/ccnenoBanue mia3Mou3a u

0.5

ACIIIa3MOJIM3a B PACTUTCIIBHBIX KIICTKAX»

21

HeMeM6paHHLIe OpTraHOUABI KIICTKH

22

CtpoeHue u pyHKIUU Sapa

23

CpaBHHTENIbHAS XapaKTEPUCTHUKA KIIETOK
sykapuort. JlabopaTopnast pabota
«M3ydeHue cTpoeHHsI KIIETOK Pa3InIHbBIX
OpPTaHNU3MOBY

0.5

24

ACCUMWISITINS U JTUCCUMUIISALINAS — JBE
CTOpOHBI MeTabonu3Ma. Tunsl oOMeHa
BemecTB. JlabopaTopHas pabora
«3yyeHne KaTaIuTHYECKOW aKTUBHOCTH
dbepMeHTOB (Ha MpUMepe aMUIa3bl WIH
KaTaJias3bl)»

25

DepMEeHTaTUBHBIN XapaKTep peaKuil
KJIETOYHOT0 MeTabou3ma. JlabopaTopHas
pabota «/3ydeHue hepMeHTaTUBHOTO
pacuieryieHus: IepoKCUAa BOAOPOa B
PACTUTENBHBIX M )KUBOTHBIX KIIETKAX)

0.5




26

Bbenku-akTuBaTOPHI M OEIKU-UHTHOUTOPHI

27 ABTOTpOQHBIN TUI OOMEHA BEIIECTB

28 dortocuHTE3
XemocuHntes. JlaboparopHas padboTa

29 «CpaBHEeHHE TIPOIIECCOB (POTOCHHTE3A U 0.5
XEMOCHUHTE3a»
AnaspoOHble OpraHu3Mbl. Busl 6posxeHus.

30 JlaboparopHas pabota «CpaBHeHHE
MIPOIIECCOB OPOKEHUS M TBIXaHHS»

31 AdpoOHBIE OpraHU3MBbI. DTaIlbl
SHEpreTu4ecKoro ooMeHa
DHeprusi MeMOpaHHOTO TPaIueHTa

32 npotoHoB. Cunre3 AT®: pabora
npoToHHOU AT®-cHuHTa3bI

33 Peakuuu MaTpu4HOro CUHTE3a

34 Tpanckpunuus — Matpuunbiid cuHTe3 PHK

35 Tpancsiius u e€ dTambl
Koauposanue amunokuciot. Pons pubocom

36 B OMocuHTE3e Oernka

37 Opranu3zaiys reHoMa y IpokapuoT 1
9YKapHOT

38 MorexymsipHble MEXaHU3Mbl SKCIIPECCHH

T'CHOB Yy 9YKAapHuOT




Bupycsl — HeksieTouHble (OPMBI KU3HU U

39 oOnuratHele napasuThl. [IpakTnyeckas 0.5
pabota «CozaHue MOJIeIH BUPYCa»

40 BupycHsie 3a60eBaHus yenoBexa,
XKHUBOTHBIX, PACTCHUN

41 HanorexHomornu B OMOIOrMH U MEIULINHE

42 JKu3HeHHBIN MK KIETKH

43 Martpuusnsiii cunares JJHK
Xpomocomsl. JlabopaTopHas paborta

44 «M3ydyeHue XxpoMocoM Ha rOTOBBIX 0.5
MHUKpOIpenapaTax»

45 JleneHne KJIeTKH — MHTO3
Tumns! ketok. KaprokuHes 1 LUTOKHUHES.

46 0.5
JlaboparopHas pabota «HabmroneHue
MUTO3a B KJIETKaX KOHYMKA KOpEIIKa JIyKa
(Ha rOTOBBIX MHUKpOINpenapaTax)»

47 Perynsiuus »KU3HEHHOTO IIMKJIA KJIETOK

48 OpraausMm Kak eJMHOE 11710

49 Txanu pacrenuii. JlJabopaTopHnas pabora 0.5
«M3ydeHne TKaHEN paCTCHUI» ’
TKaHU )KMBOTHBIX U YEJIOBEKA.

50 JlaGopaTopHas pabora «3yueHue TkaHe 0.5

KHUBOTHBIX»




Opraunbl. Cuctemsl opranos. JlaboparopHas

51 pabota «3ydyeHue opraHoB IIBETKOBOTO 05
pacTeHus»
52 Ormopa Tena opraHu3MoB
53 JIBukeHHne opraHu3MOB
54 [Intanue oprann3MoB
[MnTanne MO3BOHOYHBIX )KUBOTHBIX.
35 [MnmeBapuTenbHas cucTeMa yesloBeKa
56 JIpIxaHue OpraHu3MOB
JlbIxaHue M03BOHOYHBIX JKUBOTHBIX U
57 YenoBeKa
58 TpaHcnopT BEUIECTB Yy OPraHu3MOB
KpoBeHocHast cuctema mo3BOHOYHBIX
59 KUBOTHBIX U Y€JIOBEKa
60 Briznenenue y opranuzmMoB
61 3ammra y OpraHu3MoB
62 HNMMyHHas cuctema 4enoBeka
63 Pa3znpaxumocTs u perynauus y
OpPraHu3MOB
['ymopanbHas peryssiiys 1 S3HIOKpUHHAS
64 CHCTEMA >KUBOTHBIX M YeJIOBEKa
65 ®opMbl pa3MHOKEHUSI OPraHU3MOB




66

ITonoBoe Pa3MHOKCHHUC

67

68

Meiios

["ameTorenes. OOpa3oBaHKE U pa3BUTHE
MOJIOBBIX KJIeTOK. JlabopaTopHas paboTa
«3ydeHne cTpoeHus MOJIOBBIX KIETOK Ha
TOTOBBIX MUKpPOIpenapaTax»

0.5

69

I/IH,Z[I/IBI/II(yaJIBHOG Pa3sBUTHEC OPraHU3MOB —
OHTOI'CHE3

70

3akJiajika OpraHoB M TKaHEH U3
3apO/IBIIIEBBIX JINCTKOB

71

72

Poct u pa3zButue xuBoTHBIX. JlabopaTopHas
pabora «BrlsiBIeHIE TPU3HAKOB CXOCTBA
3ap02151me171 IIO3BOHOYHBIX KXUBOTHBIX»

PazmHoXeHue 1 pa3BUTHE PACTEHUU.
JlaboparopHas pabota «CTpoeHHE OPraHoOB
Pa3MHOXKEHUS BBICIIUX PACTECHUID)

0.5

0.5

73

Konrtponsnas padora "Opranusm"

74

HcTopus cTaHOBICHUS U pa3BUTHUS
TCHCTUKHU KaK HAyKH. OCHOBHBIE IIOHATHSI U
CUMBOJIBI TeHeTHKH. JlabopaTopHas pabora
«/Ipo3oduia kak 00BEKT FTEHETUISCKUX
HUCCIIEJOBAHUIN))

0.5

75

3aKOHOMEPHOCTH HACIEOBAHUS TPU3HAKOB.
MonorubpuaHoe

0.5




ckpeuBanue. [Ipaktuueckas pabora
"U3ydyeHue pe3yapTaToB MOHOTHOPUIHOTO
CKpeLIMBaHus y Apo30(uisr"

[uTomornyeckrue OCHOBBI MOHOTHOPHTHOTO

76 CKpCILIUBaHUS
Ananusupyroiiee ckpeuuBanue. Hemomnnoe
7 JIOMUHUPOBaHUE
JuruOpuiHoe cKpeniuBaHue.
[Ipaktuyeckas padora «M3yuenue
78 pe3yAbTaTOB TUTUOPUIHOTO CKPEIIMBAHUS 0.5
y Ap030(UIIBD»
[uTomorndeckue OCHOBBI JUTUOPHTHOTO
79 CKpEILMBaHUS
80 CuernuieHHOe Hacae10BaHUE MPU3HAKOB
81 XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTH
82 I"'eneTnka moma
83 I'eHoTHn Kak MeJIOCTHASI CUCTEMA
I'enernueckuii KOHTPOJIb pa3BUTHS
84 pacTeHui, KUBOTHBIX U YETIOBEKA
M3MeHUYHnBOCTH MTPU3HAKOB. BHibl
85 N3MEHUYUBOCTH
86 MoaudukamoHHas U3MEHYUBOCTD




87

BapuaunoHHsli psii 1 BapualiMOHHAs
KkpuBas. JJaboparopHas pabota
«HccnenoBaHue 3aKOHOMEPHOCTEN
MOIU(PUKAITMIOHHON U3MEHUYHUBOCTH.
[TocTpoeHne BapuallMOHHOTO psifia U
BapUaLIMOHHON KPUBO»

0.5

88

I'enoTunuyeckas H3MEHUYMBOCTb.
KomOuHaTHBHASS ”3MEHYUBOCTD

89

MyTanuoHHast U3MEHYUBOCTb.
[Ipaktuyeckas pabota «MyTtanuu y
Jpo30¢uIBl (Ha TOTOBBIX
MUKpOIIpenaparax)»

0.5

90

3aKOHOMepHOCTI/I MYTallMOHHOI'O ITpOoIECCa.
ONHUIreHeTHKa U DIUTSHOMHKA

91

I'eneruka uenoseka. [IpakTnueckas padbota
«CocTaBieHue U aHaJIU3 POJOCIOBHOM»

0.5

92

MeTtoapl MEOUITMHCKON T€HETUKHU

93

3HaueHne METULIMHCKON T€HETUKH B
NPEIOTBPALICHUH U JICUEHUU TeHETHIECKUX
3a00JIeBaHNil YeI0BEKA

94

OCHOBHBIC TIOHSITHSI CEJICKITHH.
JlabopaTopHas pabota «/3y4eHue copToB
KYJbTYPHBIX PAaCTEHUH U MOPOJ TOMAIIHUX
YKUBOTHBIX)»

0.5




MeTto1bI ceneKIMOHHON pabOTHI.

95 JlaGopatopHas pabota «/3yueHue MeTo10B 1 0.5
CEJICKIIMM PACTCHUIN»
JloCTH>KEeHMSI CeNEeKIINN PACTEHUN U
26 #&UBOTHBIX. [IpakTHueckas padbora 1
«IIpuBuBKa pacTeHU»
Kontponbnas padota "l 'eHeTnKa 1
97 cejexius" 1
08 CoxpaHeHue, U3y4eHHE U UCIOIb30BaHUE
IFeHETUYECKHUX PECYPCOB 1
buorexHosorust Kak Hayka u 0Tpacib
099 npousBoJicTBa. [IpakTnyeckas padora 1 05
«M3yueHne 00bEKTOB OMOTEXHOIOTUN»
. OCHOBHBIE HalpaBJIEHUs] CHHTETUYECKON
00 Ounonorun 1
101 XpOMOCOMHasl ¥ TeHHAasl HHKEHEPUs 1
102 MenuuuHckie GMOTEXHOIOTHH 1
OBIIEE KOJIMYECTBO YACOB I1O 102 13.5

[TPOTPAMME




11 KUIACC

Ne
n/n

Tema ypoka

KosaunuyecTBo yacoB

KoHTpoabHbIE
Bcero P
padoThbI

IIpakTH4eckue
padoTsbI

Jlara
HU3y4YeHUS

DJIeKTPOHHbBIE
nugposbie
o0pa3oBaTe/ibHbIE

pecypcbl

OpomononHas teopus Y. Jlapsuna

JBH>KyIlME CUIIBI 3BOJIFOIIMU BUIOB 1o Y.
JapBuny

Bbopr0Oa 3a cymiecTBoBaHHE, €CTECTBEHHBIN
Y UCKYCCTBEHHBIN 0TOOD

DopMUPOBAHUE CUHTETUYECKON TEOPUU
3BOJIIOLUU

DTarnsl SBOIOIMOHHOTO MpoIiecca:
MUKPOIBOJTIOINS U MaKPOIBOTIOIIUS

HOHYJISII_[I/ISI — DJICMCHTAapHasd CAMHUIA
9BOJJIIOIIMH

3aKOH reHeTHYECKOTro paBHOBecHs JIK.
Xapmau, B. Baiin6epra. JlabopaTopHas
pabota «BbIsBICHHE U3MEHUNBOCTH Y
oco0eii OIHOT'O BHIA)»

0.5

DneMeHTapHble (PaKTOPBI 3BOTIOLNUN

Dddekt ocHoBarens. IPpdexT OyThUIOIHOTO
TOPJIBIIIKA




10

Murpauuu. M3oms1uu momyssnmii:
reorpaduyeckasi, OnoIoruIecKas

11

EcTtecTBeHHBIN 0TOOpP — HampaBISIOLIUI
(bakTOp BONOLUU

12

[Tonoroii oT60p

13

[Tprcroco0aeHHOCTh OPraHU3MOB KaK
pe3yabTaT MHKpO3Botonmy. JlaboparopHas
pabota «M3yuenue apoMop(ho30B 1
UINO0AJIANITANI Y PACTCHUH U )KUBOTHBIX»

0.5

14

[Tpumeps! mprcrnocobIeHNH y OpraHu3MOB:
Mopdosiorudeckue, Gu3noJI0rnIecKue,
OHMOXMMUYECKHUE, ITOBEICHUYECKHUE.
JlaGopaTopHnas pabora «IIpucnocobnenus
OpPTaHWU3MOB M UX OTHOCHUTEIIbHAS
11e1eco00pPa3HOCTE)»

0.5

15

Bupn, ero xpurepuu u CTpyKTYypa.
JlaGopartopnas pabota «CpaBHEHHE BUIOB
10 MOP(OJIOTUIECKOMY KPUTEPHIO)

0.5

16

Crpykrypa BUIa

17

Bunoo6pa3oBaHue kak pe3ynbTar
MHUKPOIBOJTIOIUN

18

CBs3b MHKPO3BOJIIOUOWHU U SITHACMHUOJIOTUN

19

KonrtponbHas pabota o teme
«MUKpPO3BOIIOLHS U €€ pe3yabTaThD»




MaKPOSBOJIIOHI/IH. ITanmeoHTOIOrMUECKHE

20 METOBI H3YICHHUS IBOIFOIHA

o1 buoreorpaduyeckre METOIBI H3yISHUS
HBOJIIOIIUH
DOMOPHOIOTHYECKHE U

22 CPaBHUTEILHOMOP(OIOTHIECKHE METO/IBI
M3YUYEHHSI SBOJIIOLIUT
MosnekynsipHO-TeHeTHUECKHeE,

23 OMOXMMHUYECKHE 1 MAaTEMATHIECKHE
METObl U3YUECHHUS IBOIIOLHNU

24 OO111e 3aKOHOMEPHOCTH IBOJIOIIUH

55 ApnantuBHas paauanusi. HepaBHOMepHOCTh
TEMITIOB 3BOIOLUI

Y KonTponbhas pabora Teme
«Maxkpo3BOJIIOIHS U €€ pe3yabTaThD»

. Hay4Hble runoTe3sl IpoOUCXOXKACHUS
KHU3HU Ha 3emiie

-8 JloHay4uHBIE MTPEICTABIEHUS O 3aPOKICHUU
KU3HU

5 OCHOBHBIE 3Talbl HEOPraHUUECKOM

? 3BOJIIOLINU
30 ['unoTe3bl 3apoKIeHUS KUZHU




HcTopus 3eMian 1 MEeTOIbI €€ U3YUEeHHUS.
Jlabopartopnast pabota «M3ydenue u

31 ONMCAaHUE UCKOMAEMBIX OCTATKOB JIPEBHUX 0.5
OpraHu3MOBY

9 HauanpHble 3Tansl OpraHnyecKkomn
SBOIIOIAN

33 DBOJIOUS DYKapHOT
OCHOBHBIE JTAIIbl YBOIIOLIHNA
pactutenbHOro mupa. [Ipakrnueckas

34 pabota «/3yyeHne ocoOeHHOCTEH 0.5
CTPOEHHUSI pPACTEHUN Pa3HbBIX OTIEIOB)

15 OCHOBHBIE JTAIIbl YBOIIOLUH KUBOTHOTO
Mupa
DBOIOLHS KMBOTHBIX. [IpakTrueckas

36 pabora «M3yduenune ocobeHHOCTEH 05
CTPOCHUS MO3BOHOYHBIX KUBOTHBIX )

3 Pa3zButue xu3Hu Ha 3emIie 1o 3pam u

7 nepuoam

38 MaccoBble BEIMUpPaHHS — 3KOJIOTUYECKUE
KPHU3UCHI IPOLUIOTO

39 CoBpeMEHHBIH 3KOJOTMYECKUI KPU3HC, ET0
0COOEHHOCTH

20 CoBpemMeHHas cucTemMa OpraHu4ecKoro

Mupa




OCHOBHBIE CUCTEMAaTHUYCCKHE IpYIIIbI

41 OpraHU3MOB
KonTponbhas pabora o teme

42 «IIpoucxoxkaeHue u pa3BUTHE KU3HU HA
3emiie»

43 AHTpOIIOJIOTHS — HayKa O 4EJIOBEKE
PazButue npencrasnenuii o

44 MIPOMCXOXKICHUH YETIOBEKA
Mecro yenoBeka B cUCTEME
opranuyeckoro mupa. JlaboparopHas

45 pabota «/3yyeHune ocoOeHHOCTEH 05
CTPOCHHUS CKEJIeTa YeJIOBEKa, CBA3aHHBIX C
MPSMOXOXKICHUEM»

46 JIBIOKyIIME CHIIBI aHTPOIIOT€HE3a
CooTHoI1IeHne OMOJIOTUIECKUX 1

47 COLIMATILHBIX (PAKTOPOB B aHTPOIIOTECHE3E

48 OCHOBHBIE CTaIMM AHTPOTIOTEHE3a

49 [TanmeoreneTrka U MaJ€OreHOMHKA

50 DBOJIOIUS COBPEMEHHOTO YEJIOBEKA
UYenoseueckue packl. [IpakTuueckas

51 paborta «/3ydyeHne sKOJIOTHYECKUX 0.5
aJanTaui 4eaoBeKay

5 MexaucuunimHapHble METObI

AHTPOIIOJIOTUU




53

Konrponbnas pabota o teme
«IIpoucxoxnenue yeaoBexa —
aHTPOIIOI'€HE3»

54

3apoXkeHue U pa3BUTHE HKOJIOTUN

55

Mertoasl skonoruu. JlaboparopHas pabota
«M3yueHne MeTO/10B PKOJIOTHUECKUX
HUCCIIEIOBAHUI

0.5

56

3HadeHNE YKOJOTHYSCKUX 3HAHUI JJIA
YCI0BCKa

57

O060061eHre o TeMe «IKOJIOTUsl — HayKa O
B3aMMOOTHOLICHUAX OPIraHU3MOB»

58

Okonoruyeckue HakTopsl

59

Abuotnueckue axkropsl. CBeT Kak
sKojorndeckuii pakrop. Jlabopatopras
pabota «BpIsiBIEHHE IPUCTIOCOOICHUI
OPraHU3MOB K BIIMSHUIO CBETa»

0.5

60

AbuoTtnueckue (axropsl. Temneparypa
KaK dKOJIOTHYecKuil pakTop.
Jlaboparopnas padota «BrisiBienne
MPUCTIOCOOTICHUH OPTaHU3MOB K BIUSHHIO
TEeMIIEPaTypPhI»

0.5

61

Abuotnueckue dakTopsl. BiaxxHOCTh Kak
sKosIoruueckuit paxtop. JlaboparopHas
paboTa «AHaTOMHYECKHE OCOOEHHOCTH
pacTeHUi U3 pa3HbIX MECT OOUTAHUS

0.5




62 Cpenpl 0OuTaHUs OPraHU3MOB

63 buonornueckue puTMbl

64 JKuznennsie GopMbI OpraHU3MOB

65 buotnueckue gakropsl
3HaueHne OMOTUYECKUX B3aMMOICHCTBHIA

66 JUISL CYILIECTBOBAHMS OPTaHU3MOB B CpeJie
oOuTaHus

- KonTponbhas pabota o Teme
«Opranusmsl U cpeqia OOUTaHUS»
DKOJIOTHYECKUE XapaKTePUCTUKU

68 MOMYJISIIIAN
OCHOBHBIE TIOKA3aTEIH MOMYJISIUH:

69 YHCIIEHHOCTD, TUIOTHOCTh, BO3pACTHAs U
M0JIOBAs CTPYKTYypa
OCHOBHBIE TIOKa3aTETH TOIYJISIHH:

70 POX1aeMOCTh, IPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUN

71 DKoJoru4ecKasi CTPYKTypa MOMYJISIIHH

72 JlnHaMuKa MOMYSIUU U €€ peryasuus

7 KpuBbie pocta 4MCIEHHOCTH TOMYIISALINN.
KpuBbie BbIKHBaHUS
DKOJIOTHYECKasi HUIIIa BUJIA.

74 Jlaboparopuas pabota «IIpucrnocoOneHus 0.5

CEMsH paCTeHI/Iﬁ K PpaCCCICHUIO»




75

Bua xak cucrema nonyssanun

3aKOHOMEPHOCTHU TTOBEICHUS U MUTPAITHIt

76 ’KUBOTHBIX

77 Coo0111ecTBO OpraHu3MoB — OHOIICHO3

78 DKOCHCTEeMa KaK OTKphITasi CUCTEMA
KpyroBopoTt BemiecTB 1 MOTOK YHEPTUU B

o 9KOCHUCTEME

80 OCHOBHBIE ITOKA3aTEIN YKOCUCTEMEI

81 DKOJOTUYECKHE MUPAMUJIBI

82 N3menenust cooO1ecTB — CYKIIECCHI
[TpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI

83 03€p U peK. DKOCUCTEMBI MOpPEN U OKEaHOB

24 [IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI
TYHJAP, JIECOB, CTEIIEH, ITyCThIHb

85 AHTPONIOT€HHBIE IKOCUCTEMBI

%6 Ypboskocucremsl. [IpakTudeckas pabora .
«M3yueHue u onucanue ypooIKOCUCTEMBDY )
3aKOHOMEPHOCTH (OPMUPOBAHUS

]7 OCHOBHBIX B3aMMOJECUCTBUI OPraHU3MOB B
YKOCHCTEMAX
MexaHu3Mbl BO3AEHUCTBUS 3arpsI3HEHUI
Pa3HBIX THIOB Ha CYOOPTaHU3MEHHOM,

88

OpraHU3MEHHOM, MOMYJSALUOHHOM U
HKOCUCTEMHOM YPOBHSIX




O000611IeH1E 10 TEME «IKOJIOTHS BUIOB U

89 MONYJISA LA

90 buocdepa — obierianerapHast 000109Ka
3emnn

91 Yuenue B. U. Bepuanckoro o 6uochepe
3aKOHOMEPHOCTH CYIIECTBOBAHUS

92 onochepsl
Kpyrosopots! BemecTs u

93 OMOTe0XUMHUYECKUE LIUKJIIBI

4 3oHanbHOCTH Onochepsl. OCHOBHBIE

9 OMOMBI CyIIIH

95 YcroitunBocTs Onocheps

96 DKOJIOTM4ECKHE KPU3HUCHI U UX MPUYMHBI

97 BosneiicTBue uenoBeka Ha 6uochepy

08 AHTpPOIIOr€HHOE BO3/IEHCTBUE HA
PaCTUTENBHBIN ¥ )KUBOTHBIA MUP

99 OxpaHa npupoibl
OCHOBHBIE PUHIUIBI YCTONYUBOTO

100 Pa3BUTHSI YEJIOBEUECTBA U IPUPOIBI
ParronanbsHo€ IPUPOAOTIOIB30BAHUE U

101 COXpaHEHHEe OMOJIOTNYECKOTO

pazHooOpaszus 3emiu




O6o06menue no Teme «bruocdepa —

102 ria00ajabHast SKOCHCTEMAY

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

102

7.5







INPOBEPAEMBIE HA EI'D 10 BUOJIOI'MM TPEBOBAHMUS K
PE3YJbTATAM OCBOEHUAA OCHOBHOM OBPA30OBATEJIBLHON
IHPOI'PAMMBI CPEJHETI'O OBILHIET'O OBPA3OBAHUA

Kon
NMpoBepsieMoOro
TpeOOBaHMS

IIpoBepsieMble TpeGOBaHUSI K NMPeIMETHBIM Pe3yJbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTeJIbHOM NMPOrPAMMBbI CpPeIHero 001ero
o0pa3oBaHusl

CdopmupoBaHHOCTh 3HAHUN O MECTe M POJM OUOJIOTUU B CHCTEME
€CTECTBEHHBIX HayK, B dbopMHUpOBaHHUH COBpPEMEHHOM
€CTEeCTBEHHOHAYYHON KapTHUHBI MUPA, B TIO3HAHUU 3aKOHOB MPUPOJIBI U
pElIeHUH KU3HEHHO BaXKHBIX COIMATBHO-ITUYECKHUX, YKOHOMUYECKHUX,
HKOJIOTHYECKUX MPOOIJIEM YEJIOBEUYECTBA, a TAKXKE B PEIICHUH BOIIPOCOB
paIoHaIBLHOTO MPUPOAONONIB30BaHNUs, B POPMUPOBAHUN IIEHHOCTHOTO
OTHOIIEHUS K TIPUPOJE, OOIIECTBY, YETOBEKY; O BKJIA/€ POCCUICKUX U
3apyOeKHBIX YUEHBIX — OMOJIOTOB B pa3BUTHE OUOIOTHH

Brnanenune cucremMolt 3HaHMA 00 OCHOBHBIX METOJAaX HAy4YHOTO
MO3HAHUS, UCIOJB3YEMbIX B OMOJIOTMYECKUX HUCCIETOBAHMSIX >KUBBIX
OOBEKTOB M DJKocHCTeM (ONMUCaHWe, W3MEpeHUe, MPOBEACHUE
HAONIOZCHNH); CIOCOOaMU BBISBICHUS M OICHKH aHTPOIOT€HHBIX
W3MEHEHUH B MPUPOJIE.

YMeHHEe BBIIBUTATh THIOTE3bI, MPOBEPATh UX IKCIEPUMEHTAIBHBIMU
cpenctBamMu, (GOpMynmHpys I1elb HCCIICIOBAaHUS, aHAIM3UPOBATH
MTOJIy4EHHBIE PE3YIIbTAThl U JENAaTh BBIBOJBI.

BhisiBieHHe 3aBUCUMOCTH MEXIY HCCIEIYeMbIMU BEJIMYHMHAMH,
00BSICHEHUE TOTYUYEHHBIX PE3yIbTaToOB U (HOPMYIHMPOBAHNE BBIBOJIOB C
UCIIOJIb30BAaHUEM HAayUYHBIX IOHATHUI, TEOPHH U 3aKOHOB




YMeHue BIajeTh CHUCTEMOW OMONOTMYECKHMX 3HAaHUN, KOTOpas
BKJIFOYAET: OCHOBOIOJIATAIOIINE OMOJIOTMUYECKUE TEPMHUHBI U TIOHATHS
(>KU3HB, KJIETKA, TKaHb, OPTraH, OPraHu3M, BUJI, OMYJISIIIUS, SKOCUCTEMA,
ouoreHo3, bnocdepa; MeTabOINU3M, TOMEOCTa3, KICTOYHBI HIMMYHHTET,
Oouocunre3 Oenka, OMOMOIMMEpPHI, AMCKPETHOCTb, CAMOPETYISIUS,
CaMOBOCIIPOU3BEACHHUE, HACIICJICTBEHHOCTb, W3MEHUYHUBOCT,
HEPTrO3aBUCUMOCTh, POCT W PAa3BUTHE), OWOJOTHYECKHE TEOPHUH:
kierouHas teopus T. [1IBanna, M. [lIneiinena, P. BupxoBa; KjIoHaJIbHO-
cenexktuBHOro uMmyHnurera I1. Dpnux, U.1. MeunukoBa, XxpoMocOMHast
TeOopHs HaclIeACTBEHHOCTH T. MopraHa, 3aK0H 3apOIbIIIEBOr0 CXOCTBA
K. bapa, sBomtounonnas teopust Y. JlapBuHa, CUHTETUYECKAs] TEOPUS
IBOJTIOIIUHN, TEOPHUS

antporioreHeza Y. [lapBunHa; Teopuss Ouoreornenoza B.H. Cykauépa;
yuerne H.M. BaBwmiioBa o 1mieHTpax MHOTOOOpa3usi U MPOUCXOXKICHHS
KyJIbTypHbIX pacTeHud, yuenue A.H. CepepmoBa o0 mnyrax wu
HaIpaBJICHUSX 3BOJIONWH, yaeHue B.U. Bepranckoro — o 6uochepe);
3aKOHBI (€IMHOOOpa3usi MOTOMKOB MEPBOTO MOKOJEHUS, PACIICTUICHUS
MPU3HAKOB, HE3aBUCUMOIO HacjeqoBaHHs MpusHakoB [. Mennens;
CLUCIUICHHOTO HACJICIOBAHUSI TPU3HAKOB M HAPYLICHUS CLEIUICHUS
reHoB T. MopraHa; TOMOJOTHYECKHUX PSJAOB B HACIEICTBEHHOU
n3MeHunBocTy H.M. BaBuiioBa; renetuueckoro pasHosecus Jxx. Xapau
u B. BaiinGepra; 3apoasimeBoro cxoactsa K. bapa; 6uorenernueckuit
3akoH . [lekkens, @®. Mronnepa); NPUHLUIB (YUCTOTHI TaMeT,
KOMIUIEMEHTApHOCTH);

npaBuia (MuHUMyMa FO. JIuOuxa, SKOJOTMYECKON MUpaMHJIBI YHCET,
Oumomaccel W DHepruu); rumnote3bl (koamepBatHod A.M. OmnapuHa,
nepBUYHOro OynboHa JIxk.

Xonneitaa, mukpocdep C. dokca, pudo3uma T. Uek)

YmMmenue peuiatb IOUCKOBBIC OHOJIOTHYECKHE 3aJa4yl, BBIABIATH
IMPUIUHHO-CJICACTBCHHBIC CBs3H MCXKOY HCCICAYEMBIMU
OMOJIOTHYECKUMU O6'beKTaMI/I, nponeccaMmu M ABJICHUSAMU, OCIIATH
BbIBOAbI KW IIPOTHO3bI Ha OCHOBAHWH IIOJIYYCHHBIX PE3YJIbTATOB,
COCTAaBJIATH TCHOTUIINYCCKUC CXCMbI CKPCIIMBAHUA [JI PAa3HBIX THUIIOB
HacCJICAOBaHUA TPHU3HAKOB Y OPIraHU3MOB, COCTABJIAThH CXEMbI IIECPCHOCA
BCIICCTB U DHEPIrvU B 9KOCUCTEMAX (HeHI/I IUTaHUs, IMUIICBBIC CeTI/I)




YMeHHe  yCTaHaBIMBATh  B3aUMOCBSI3M  MEXAYy CTPOCHMEM H
GYHKIMAMU: OPraHOMIOB, KJIETOK pa3HBIX TKaHEH, OpraHaMu u
CHCTeMaMH OpraHOB y pAcTeHUH, >KUBOTHBIX M YEJOBEKa; MEXIy
sTaraMu OOMEHa BEIIECTB; ATallaMU KJIETOYHOTO IUKJIA M KU3HEHHBIX
[IUKJIOB OPTaHU3MOB; dTallaMHi SMOPHUOHAIBHOTO PAa3BUTHUS; TEHOTUIIOM
U GpeHoTunomM, GeHOTUNIOM U (haKTOpaMH CpeIbl OOUTAHHUS; TPOLIECCaMU
HBOJIONNY; JBIKYIIMMH CHJIAaMH aHTPOIOTeHe3a; KOMIIOHEHTaMH
Pa3IMYHBIX HIKOCUCTEM U MPUCTIOCOOTICHUSIMHI K HUM OPTaHU3MOB

YMeHue BbIICIATh CYIICCTBCHHBIC ITPU3HAKU:

CTPOEHHS BUPYCOB, KJIETOK MPOKAPUOT U SYKAPHUOT; OAHOKIECTOYHBIX U
MHOTOKJICTOYHBIX OPTraHW3MOB, BHUIOB, OMOTEOIICHO30B, YKOCUCTEM H
O6uochepsl; CTPOCHHS OPTaHOB U CUCTEM OPTaHOB PACTEHUH, )KUBOTHBIX,
YeJloBeKa;  IPOLIECCOB  JKU3HEAEATEIbHOCTH, MPOTEKAIOIMX B
OpraHm3Max PacTeHUM, )KUBOTHBIX M YEJIOBEKA; OMOIOTHUECKUX

mporieccoB: oOMeHa BemecTB (MeTabonu3M), HHpOpManuu U
IpeBpaIlIeHus] SHEPTUu, OPOKEHHS, aBTOTPOGHOTO U reTepoTpodHOro
TUTIOB TMHTaHUsA, (OTOCUHTE3a M XEMOCHHTE3a, MHUTO3a, Meho3a,
raMeToreHesa, dSMOpHOTeHe3a, IMOCTIMOPHOHAIBHOTO  Pa3BUTHA,
Pa3MHOXKEHHS, UHIMBUIYaJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOIEHE3a),
B3aUMOJICHCTBHSI TE€HOB, TIe€TEepPO3MCa; JEHCTBHA HCKYCCTBEHHOTO
oTOopa, CTAOMIM3UPYIOLIETrO, JBMXKYIIETO W pa3pbIBaOIIErO
€CTECTBEHHOT0 O0TOOpa; aJUIONATPUYECKOTO0 M  CHUMIIATPUUECKOTrO
BU/1I000pa30BaHUs; BIUSHHS JBIDKYIIMX CHJI ABOJIOLUH HAa T€HO(POH
MOITYJIALUHA, HpI/ICHOCO6H€HHOCTI/I OpraHu3MoB K Cp€lc 06I/ITaHI/I$[,
Yyepe10BaHMsI HallpaBJICHUH 3BOIIOINN; KPYTOBOPOTA BEILECTB ¥ IOTOKA
SHEPTUH B IKOCHCTEMaX




ChopMHPOBaHHOCTh YMEHHUS BBIIENIATh CYIICCTBEHHBIE NPU3HAKH
BUPYCOB, KIETOK IPOKAPUOT U DYKAPUOT, OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB, BHJIOB, OMOT€OIICHO30B M JKOCHUCTEM;
0COOCHHOCTH ITPOIIECCOB OOMEHa BEIIECTB U MPEBPAILCHNS YHEPTHU B
KJIeTKe, (POTOCHHTE3a, IUIACTUYECKOr0 M JHEPreTHYeCKOro oOMeHa,
XEMOCHHTE3a, MHTO3a, MeH03a, OIUIOAOTBOPEHHS, pa3BUTUA W
Pa3MHOXKEHHUS, UHIMBUIYaJIbHOIO Pa3BUTHUSl OpraHu3Ma (OHTOreHe3a),
00pbOBI 32 CyIIECTBOBAaHHUE, ECTECTBEHHOTO 0TOOPA, BUI000Pa30BaHMUS,
NPUCTIOCOOJICHHOCTH OpPraHM3MOB K cpele OOWTaHUs, BIUSHHSA
KOMITOHCHTOB 3KOCHCTCM, aHTPOIIOTCHHBIX N3MEHEHUH B YKOCHCTEMaX
CBOCIl MECTHOCTH, KpPYyroBOPOTa BEILECTB M NPEBPAILCHHUS SHEPTHU B
ouocdepe

VYMeHune YICTIONIb30BAaTh COOTBETCTBYIOIIHE apryMeHTBHI,
OMOJIOTHYECKYI0O TEPMUHOJIOTHUIO M CHMBOJHKY JJISI JOKa3aTelIbCTBA
poACTBa OPraHU3MOB PA3HBIX CUCTCMATUYCCKUX TI'PYHII; B3aUMOCBA3U
OpPraHM3MOB U CpeAbl OOWTaHHS; EJUHCTBA YEIOBEYECKHX pac;
HEO0OXOIMMOCTH 3/I0POBOT0O 00pa3a KM3HHU, COXpAaHEHHs pa3sHO0Opasns
BUJIOB W DKOCHCTEM KaK YCIIOBHS COCYIIECTBOBAHHUS IPUPOABI U
YeJI0BeYeCcTBa

Vmenue KPUTHYECKN OLCHHUBATH I/IH(i)OpMaHI/II-O OHOJIOTNYECKOr0
COACPpIKaHUA, HUHTCPHPCTUPOBATE I3THYCCKUC ACIHCKTbhl COBPECMCHHBIX

UCCIIC/IOBAaHUH B OWOJIOTMM,  MEAHMIUHE,  OWOTEXHOJIOTHUH,
paccMaTpuBaTh rJI00aIbHBIC 9KOJIOTUYECKHE poOIeMBI
COBPEMEHHOCTH, (DOPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
TIO3HIIHIO

HEPEYEHD 2JIEMEHTOB COAEPXAHMUS, ITIPOBEPAEMbIX HA
EI'S 110 BUOJIOI'MHN

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

buonorus xkak HayKa. ’KuBbIe CUCTEMEI U UX HU3YyUCHUC




1.1

CoBpemeHHass OMOJOrMsl — KOMIUIEKCHAas Hayka. buosiornueckue Haykd H
nu3ydyaemble UMM MpoOsiembl. DyHAamMeHTaJdbHbIE, MPUKIAIHBIE U TOUCKOBBIE
Hay4YHbIE UCCIIEIOBAHUS B OMOJIOTHH.

3HayeHne OWONOTMM B (OPMHPOBAHMU COBPEMEHHOW €CTECTBEHHO-HAYUHOU
kaptuHbl mupa. [Ipodeccun, cBsizanHble ¢ Ouonorueil. 3HaueHHe OHOJOTUU B

IIPAKTUYECKON [JEATEIBHOCTH YEJIOBEKAa: MEIMIHHE, CEIbCKOM XO34HCTBE,
IIPOMBIIUIEHHOCTH, OXpaHEe IPUPOBI

1.2

JKuBble cUCTEMBI KaK MpeaMeT u3ydeHusi Onosoruu. CBOMCTBA JKUBBIX CHCTEM:
€IMHCTBO XMMHYECKOI0 COCTaBa, JUCKPETHOCTh W LIEIIOCTHOCTh, CIOXKHOCTh W
YIOPSAOYEHHOCTh CTPYKTYPBHI, OTKPBITOCTb, caMOOpraHu3anus,
CaMOBOCTIPOM3BEACHUE, Pa3APAKUMOCTh, H3MEHYMBOCTb, POCT U pa3BUTHE.
YPpOBHH OpraHu3aliy >KUBBIX CHUCTEM: MOJICKYJISIPHBIN, KJIETOYHBIM, TKaHEBBIH,
OpraHU3MEHHBIN, TOMYIALMOHHO-BUI0BOM, SKOCUCTEMHBIN

(bnoreoneHoTHUeckHi), OnocdepHsiid. [Ipomeccrl, MPOUCXOAAIINE B KHUBBIX
cuctemax. OCHOBHBIC TPU3HAKH XKMUBOTO. JKM3HB Kak (opma CyIIEeCTBOBAHHS
MaTepuu

1.3

Meroapl Ouosormueckoi Hayku. HaOmrogenue, wu3MepeHHe, HSKCIEPUMEHT,
cucremMarm3anusa, Metaadanu3. IlorasaTne o 3aBUCHMOM ®W  HE3aBHCHMOM
nepeMeHHol. [InanupoBanue skcnepumenTa. [locTaHOBKa M mpoBepKa TMIOTE3.
HyneBass rumote3a. Ilonstue BBIOODKM U €€ mOCTOBEpHOCTh. Pa3zdopoc B
Ononorndecknx AaHHBIX. OIlEHKa JOCTOBEPHOCTH IONTYYCHHBIX PE3YIbTATOB.
[IpnunHbl MCKaXXEHUSI PE3YJIbTATOB AKCIEpUMEHTA. [IOHATHE CTAaTUCTUYECKOTO
TecTa

Knerka xak Ouoaoruyeckas cucremMa

2.1

Knerka — cTpykTypHO-QYHKIMOHAIbHAS €AMHMIA KUBOTO. McTopus OTKPBITHS
kiaetku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. LlIBann, M.
[neiinen, P. BupxoB). OCHOBHBIE TTOJIOKEHUSI COBPEMEHHON KJIETOYHOW TECOPHHU.
MeTobl MOJICKYIISIPHOHM U KJIETOYHOM OMOJIOTHH: MUKPOCKOIIHNS, XpoMaTorpadus,
aneKkTpodopes, METOJ MEYEHBIX aTOMOB, muddepeHantsHoe
HeHTpu(dyrupoBanue, KyJIbTUBUPOBAHUE KIETOK

22

XUMUYECKUN COCTaB KJIETKH. Makpo-, MUKPO- U YIbTPaMUKpPO3JIEMEHThI. Boia u
€€ pOoJIb KaK paCTBOPUTES, PEAr€HTa, yYaCTUE B CTPYKTYPUPOBAHHUU KIIETKH,




TEIUIOPETyIsnU. MUHepanbHbIe BelleCTBa KIETKU, X OMOIOrHYecKas poib.
PoJib KaTHOHOB U aHMOHOB B KJIETKE.

buonornueckue monumepsl. benku. AMHHOKHCIOTHBI cocTaB  OEIKOB.
CtpykTypbl OeKOBO MOJIEKYIbL. [IepBUdHAs CTPYKTypa Oenka, HeNTHIHAS CBSI3b.
Bropuunas, TpeTHUHas, Y€TBEPTUYHAS CTPYKTYpPHL. JleHaTypanus.

CoiictBa 6enkoB. Knaccudukanus 6enkoB. buonormueckue QpyHKIIH OSITKOB.
YrineBoapl. MoHOCaxapuabl, AMCAXapHIIbl, OJHMTOCAXapHIbl W IOJHMCAXAPUIBL.
OOmwii IIaH CTPOCHMS M PUBUKO-XUMHUYECKHE CBOMCTBA YTIIEBOJIOB.
buonoruueckue QyHKIUN YTII€BOAOB.

Jlummuaer.  T'uapodunbHO-THAPOGOOHBIE CcBOMcTBAa. Kiaccudukamus JTUTHIOB.
Tpurmuuepuasl, dochonunuabl, BOCKH, CTEpoHMIbl. buosormdeckune GyHKINAN
nunuaoB. OOIIMe CBOWCTBA OMOJIOTMYECKUX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTD
K CaM03aMbIKaHUIO, MOTYITPOHHUIIAEMOCTb.

HyxnennoBeie kucnorsl. JJHK u PHK. CrpoeHune HYKIEHHOBBIX KHCIOT.
Hyxneorunpl. [puamun xommementapHoctu. [IpaBuno Yapradda. Ctpykrypa
JIHK — nBoitHas crimpanb. MectoHaxoxaeHue u ononornueckue Gynkuu JTHK.
Bunsr PHK. ®ynkuun PHK B knetke.

Crpoenne Monekynbl AT®. Makpospruueckue cBa3u B Mojekyne ATO.
buonoruueckue pynkiun ATD. BoccTaHOBNEHHBIE TEPEHOCYUKH, UX (QYHKIIHH B
kietke. CekBenuponanue JJHK.

CrtpykTypHas Ouonorus: Ouoxumuueckue M Ouodu3MUECKHE HCCIIEJOBAHUSL
COCTaBa U MPOCTPAHCTBEHHOM CTPYKTYpbl OMOMOJIEKYIT
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Tuns KIICTOK: HYKapHOTHYECKast u MIPOKAPUOTHYECKAsI.
CtpykTypHO(DYHKITMOHATEHBIC 00pa30BaHUS KICTKH.

Crtpoenue mpokapuoTHUecKon kieTku. KieTouynas creHka OakTepuil u apxeil.
OcoOeHHOCTH CTPOEHHUS TeTepOoTpo(HOW W aBTOTPOPHOH MHPOKAPUOTUUECKHUX
KJIETOK. MeCTO U poJib MPOKAPHOT B OMOIIEHO3aX.

Ctpoenne ¥ (pyHKIIMOHHPOBAHUE SYKAPUOTHUECKOM KieTku. [lmazmartuueckas
MeMmOpana (ruazmanemma). CTpykTypa Iuta3MaTuyeckoil MeMOpanbl. TpaHcropT
BEUIECTB uepe3 IUIa3MaTHUeCKyl0 MeMOpaHy: maccuBHBIA  (auddysus,
obneruéuHas auddy3us), aKTUBHBIN (TMEPBUYHBIA W BTOPUYHBINA aAKTHUBHBIN
Tpa"cnopt). [lonynponunaemocts MemOpaHbl. PaboTa HaTpuil-kaineBoro Hacoca.
DHJOUKTO3: MHUHOIUTO3, (haronuTo3. Dk3o1uTo3. Kierounas crenka. CTpykTypa
U QYHKIIMH KJIETOYHON CTEHKU pacTeHUH, rpuOOB.

[Murornazma. Luto3omb. Ilutockener. JIBwkeHue nuromiazmMbl. OpraHousl
kieTkd. OnHoMeMOpaHHBIE OpPraHOWIbBl KIETKU: JHJOIUIa3MaTHyYecKas CeTh
(BIIC), anmapar 'ombaxku, TU30COMBI, UX CTpOeHHE U (YHKUUH. B3anMocBs3b
OJJHOMEMOpaHHBIX OPraHOMI0B KJIeTKH. CTpoeHHe TpaHyIspHOTO PETUKYIyMa.
CunTte3 pacTBOpUMBIX O0enkoB. CHHTE3 KIETOYHBIX MeMOpaH. [ maakuit

(arpanynspHblif) SHIOMIA3MaTHYeCKUl peTukyinyM. CekpeTopHas (QyHKUIUA
anmapata [ompmiku. TpaHcmopT BemlecTB B KieTke. Bakyonu pacTUTENbHBIX
kietok. Kierounstit cok. Typrop.

[TomyaBTOHOMHBIE OPTaHOUIBI KJIETKU: MUTOXOHIPHUH, TTACTUIBL.

Crpoenne W (yHKUMHM MUTOXOHApPUN M Tuiactun. llepBuuHble, BTOpUYHBIE U
CIIO)KHBIE  IJIACTUABl  (DOTOCHMHTE3UPYIOUIMX  JYKapuoT.  XJIOPOIUIACTHI,
XPOMOILIACTBI, IEUKOIIACThI BBICIINX PACTECHUM.

HememOpannble opranougsl kinetku CrTpoeHne u (yHKIMM HEeMEMOpaHHBIX
OpraHouioB KieTku. PubGocombl. MukpoduiaameHTsl. MBEIIICUHBIE KICTKU.
Mukpotpy6ouku. Kierounsiii nentp. CTpoeHMe W JBWXEHHE XTYTUKOB H
pecHruek. MukpoTpy06ouku uToriasMel. LleHTpuons.

Snpo. Obonouka sizipa, XpoMaTHH, KapuoIulasMma, SApPBIIKH, UX CTPOCHHUE H
¢byaknuu. SnepHeiii OenkoBblii MaTpukc. IIpocTpaHCTBEHHOE pacHoOOKEHUE
XpoMocoM B HHTepGa3HOM sijipe. benku XpoMaTuHa — THCTOHBIL.

Knerounsie Bkiitouenusi. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK DYKapUOT

(pacTUTENBbHOM, )KUBOTHOM, TPUOHOM )
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AcCUMUIISIIIMSL U TUCCUMWIALIUA — JIBE CTOPOHBI MeTabonm3ma. Tumbl oOmeHa
BEIIECTB: aBTOTPO(PHBIA W TeTepOTPOPHBIA. YUacThe KUCIOpOoJa B OOMEHHBIX
nporeccax. JHepreTuyeckoe obecrnedeHne KieTku: npeBpameHue AT B
oOMeHHBIX Tmpoueccax. DOepMEHTATUBHBIM XapakTep peakuuid KIETOUYHOTO
Metabonm3Ma. DepMeHTB, MX CTPOCHHE, CBOHCTBA M MEXaHU3M JCHCTBHSL.
Kodepmentsl. Otinunsg ¢GEepMEHTOB OT HEOPraHMYECKHX KaTajau3aTOpOB.
benkunaktuBaTopsl u OeJIKHU-UHTUOUTOPBI. 3aBUCHMOCTh CKOpOCTH
(bepMEHTATUBHBIX PEAKIUi OT Pa3INIHBIX (PaKTOPOB.

IlepBuuHBI CHUHTE3 OpraHMYECKHX BellecTB B KieTke. dDorocuHre3. Poib
XJIOpOIUIacTOB B mpouecce QorocuHre3a. CBeroBas W TeMHOBass (a3bl.
[TponykTHBHOCTH (oTOCHHTE3a. BimsHue pa3nuuHbIX (aKTOPOB Ha CKOPOCTH

dotocunTe3a. 3HaueHue HOTOCHHTE3A.

XemocunTte3. PazHooOpa3ue opraHu3MOB-XE€MOCHHTETUKOB: HUTPUDUIHPYIOIINE
OakTepuu, Kejae300aKTepuu, cepoOaKTEpUH, BOJOPOJIHBIE OaKTepUH. 3HAUYCHUE
XEMOCHHTE3A.

Ana’poOHbie opraHu3Mbl. Buasl Opoxkenws. [IpomykTel OpoXeHHS H UX
UCIIONIb30BAaHUE YEJIOBEKOM. AHa’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30YIUTENH O0NIe3HE.

AdpoOHBIE OpraHU3MBbI. DTambl dHEpreTudeckoro oomeHa. [loAroTOBUTENBHBIN
stan. ['Mukonus3 — 6ECKUCIOpPOHOE PACIIETUIEHNE TIIFOKO3bI.

buonorndeckoe OKHCICHUE, WIHM KICTOUYHOE JbIXaHHe. POJb MHUTOXOHIpHIA B
npoiieccax ouosnoruueckoro okuciaeHus. [uknnueckue peaknuu. OKUCTUTEIBHOE
dbochopummposanue. [IpenmyniecTBa adpoOHOTO MyTH 0OMEHa

BEIIECTB mepes aHadpoOHBIM. D (HEKTHBHOCTH IHEPTETUUECKOT0 OOMEHa
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Peaknum maTpuyHoro cuHres3a. I[IpuHIWI KOMIUIEMEHTApHOCTH B PEaKIUAX
MaTPUYHOTO CHHTE3a. Peann3anus HacinencTBeHHOW nHpopMmanuu. [ eHeTnaeckuii
KO, ero coucrea. Tpanckpunuus — Marpuusblid cuHTe3 PHK. IlpmHimmnsr
TPAHCKPUIILIUN: KOMIUIEMEHTAPHOCTh, aHTUINAPAJIIENIBHOCTh, aCUMMETPUYHOCTb.
Tpancnauus u e€ stanbl. Yuactue TpaHcnopTHeix PHK B OGuocunrese Oernxa.
VYcnoust OuocunTe3a Oenka. KonmupoBanue amuHOKUCIOT. Ponb pubGocom B
OuocuHTe3e Oenka.

Opranu3zanus reHomMa y IpoKaproT U 3yKapuoT. Perynsuusi akTHUBHOCTH T'€HOB y
npokapuot. ['mnore3a onepona (®. XKakob, XK. Mano). Perynsauus oOMEeHHBIX

mponeccoB B KIICTKE. KnerouHnslii romeocTas.

Bupycbl — Heknerounble (OpMbI KM3HU U oOnUratHele mapasutbl. CTpoeHHe

MPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaros.

Bupychsie 3a0oneBanust yenoBeka, *HMBOTHbIX, pactenuil. CIINI, COVID-19,
COLMAJIbHBIE M MEJUIIMHCKHE POOIIEMBI

2.6

Knerounslii 1iuki, ero nepuoas! u perymsauus. Mutepdasa u muro3. OcoGeHHOCTH
MPOIIECCOB, MpoTeKarommx B wuHTepdaze. IloaroroBka KIETKH K IACICHHIO.
[IpecunTeTUeCKni (MOCTMUTOTHYECKHI ), CHHTETUYECKHUHN W MIOCTCUHTETUYCCKUMA
(mpeMUTOTHYECKUl) epro sl UHTEP(PA3bL

Marpuunbiii cunre3 JIHK — pemnmuxanus. Ilpunnunsr permmkamuu  JIHK:
KOMIUIEMEHTAPHOCTb, IIOJIYKOHCEPBAaTUBHBIA CHUHTE3, aHTUIIAPAJUICIBHOCTD.
Mexanusm perukanuu JJHK. Xpomocomsl. Ctpoenne xpomocoM. Temomeps! u
TeroMepasa. XpPOMOCOMHBIM Ha0Op KJIETKHM — KapuoTuil. JUMmougHblid u
TalyIOuAHBI  HAO0OpBl  XpoMocoM. l'omonorndnbie XpomocoMmsbl. [lonoBeie

XPOMOCOMBEI.

[Jenenne knerku — Muto3. CTaiuu MHUTO3a M IPOUCXOAAIINE B HUX IPOLIECCHI.
Tuner muto3a. KapuokuHe3 M IUTOKHMHE3. bHojornueckoe 3HaueHHUE MHUTO3a.
Perynsauus muroTnyeckoro nukia kiaetku. [Iporpammupyemast kiietouHas rudenb
— amoITo3.

qDYHKI_[I/IOHaJ'IBHaH Ir¢HOMHKaA

Opraausm Kak OHOJIOTHYECKasi CUCTEMA

3.1

OnHOKIIETOYHBIE,  KOJOHHAJBHBIE, MHOTOKJICTOYHBIE ~ OpPraHu3MbBl U
MHOT'OTKaHEBbIE OPTaHU3MBI.

@®opmBl pa3MHOKEHHS OpPraHU3MOB: Oecroyioe (BKJIIOYash BEreTaTuBHOE) |
nojoBoe. Buapl  Oecrnosioro  pa3MHOXKEHHUs: MOYKOBAHUE,  CHOPYJISINA,
(bparmeHTaIys, KIOHUPOBAHHE.

[TonoBoe pazmuoxenue. [lonoBble kneTku, uian rametsl. Meiio3. Craguu meinosa.
[ToBenenne xpomocom B meno3e. Kpoccunrosep. bruonornyecknii cMbIca Menosa




Y MOJIOBOTO Mpouecca. Meno3 v ero MecTo B )KU3HEHHOM LIUKJIE
OpraHU3MOB.

[IpenzaponpiieBoe paszputue. ['amMeToreHe3 y >KUBOTHBIX. [loJIOBbBIE >Kele3bl.
ObpazoBaHue 1 pa3BUTHE MOJOBBIX KIeTOK. CriepmaToreHes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK. OMIIOAOTBOpEHUE M SMOPHOHAIBHOE Pa3BUTHE IKUBOTHBIX.
CrocoObsl  OIUIOOTBOPEHMsI:  HapyxkHoe, BHyTpeHHee. [lapTeHorenes.
NunuBunyanpHOE pa3BuTHE opraHu3MoB (oHToreHes). Craaumm >MOpuoTeHe3a
KUBOTHBIX (Ha mpumepe Jisrymkn). Jpobnenne. Tumbl apodiaerus. OcobeHHOCTH
JIpOoOJIeHNsT MJIEKONMUTAIOMIUX. 3apOJIbIIIEBbIe JIUCTKU (racTpyisius). 3akiajgka
OpPraHOB M TKaHEW W3 3apOIbIIIEBBIX JINCTKOB. B3anMHOE BIUAHME YacTed
Pa3BUBAONIETOCS 3apojbliia (SMOpHOHANIbHAS WMHAYKIHS). 3akiajka IJIaHa
CTPOEHHS >KMBOTHOTO KaK pe3yJIbTaT HEepapXUUYECKUX B3aUMOJICUCTBUI T'E€HOB.
Bnusaue Ha >MOpHOHanIbHOE pa3BUTHE pPa3IMYHBIX (DAKTOPOB OKpY’KaroIei
CpEJIbI.

Poct u pa3zurtue xuBoTHbIX. [TocTaMOpuonanbHbIil nepuon. [psmoe u Henpsamoe
pazButue. Pa3Butne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M IMO3BOHOYHBIX
JKUBOTHBIX. buoiiormueckoe 3Hau€HHE NPSIMOTO W HENPSMOIrO Pa3BUTHUSA, HX
pacrpocTpaHeHue B pupoie. TUIbl pocTa )KUBOTHBIX. DaKTOPHI perysiun pocta
KUBOTHBIX W 4esnoBeka. CTaiuu MOCTIMOPUOHATBLHOTO Pa3BUTHS y KUBOTHBIX H
yenoBeka. [leprnoabl oHTOreHe3a yenoBeka.

PasmuHoxenne u pasButue pacteHwit. [amerodur u cmopodur. Meiio3 B
KM3HEHHOM ILMKJIe pacteHuil. OOpazoBaHMe cIop B Ipolecce Meiosa.
'ametorenes y pacreHuil. OIIONOTBOPEHHWE U PA3BUTHE PACTUTEIBHBIX
Opranu3MoB. /[BoiiHOE OIUIOIOTBOPEHKE Y IBETKOBBIX pacTeHuidl. OOpazoBaHue U
pa3BUTHE CeMEHHU. MeXaHU3MBbI PETYJISLUN OHTOT€HE3a Y PACTCHUM U )KMBOTHBIX

3.2

I/ICTOpI/ISI CTAHOBJICHUSA U PAa3BUTUA TCHCTUKH KAK HAYKH. OCHOBHBIC T€HETHYCCKHUE
MOHATHS W CHMBOJILL. ['OMOJIOTHYHBIE XpOMOCOMBI, aJJICJIbHBIC  TI'CHBI,
AJIbTCPHATUBHBIC ITIPU3HAKU, IIOMI/IHaHTHLIf/i u pGHeCCHBHbeI MMpU3HAK, TOMO3UT0Ta,
rerepo3nurora, 4ucrad JIUHUA, T I/I6pI/II[I>I, T'CHOTHUII, (beHOTI/IH. OcHOBHBIE METOABI
T'CHCTUKMH: FPI6pH,Z[OJ'IOFPI‘ICCKHI>i, HHTOHOFH‘IGCKHFI, MOJ'ICKy.]'IHpHO—l"CHCTH‘ICCKHfI
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Monorubpunnoe ckpemuBanue. [lepBblii 3akoH MeHzens — 3aK0H eInHO00pa3us
ruOpuioB mnepBoro mokosieHus. I[lpaBuno nomuHupoBaHus. Brtopoil 3akoH
MeHgens — 3aKkOH paclleluieHds Npu3HakoB. LluTonormyeckue OCHOBBI
MOHOTHOPUAHOTO CKpeIIMBaHus. [ UoTe3a 4YncToThl raMer.

Ananusupyroniee ckpemuBaHue. IIpomMexyTOuHBI XapakTep HacjelI0BaHUs.

PacmenneHHe IMMPU3HAKOB TP HCTIOJIHOM JOMHWHHUPOBAHUU.

I[I/IFI/I6pI/IIIHOC CKpCIIMBaHHC. TpeTI/Iﬁ 3aKOH MeHens — 3aKOH HE3aBHCHMOIO
HacCJI€OOBaHUs ITPU3HAKOB. ]_[I/ITOJ'IOFI/I‘IGCKI/Ie OCHOBBI ,I[I/IFI/I6pI/II[HOFO

CKpEILLMBAHUS.
CuerieHHoe HacnefoBanue mpu3HakoB. Pabotelt T. Moprana. CreruieHHOe
HACJIEIOBAHUE TE€HOB, HAPYILICHHWE CUEIUIEHHUS MEXAY TeHaMH. XPOMOCOMHAas
TEOpHUs HACIEACTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OIpPEIEICHHs Ioja. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbId U TETEpOraMeTHbIN MoJI. ['eHeTnueckas

CTPYKTYpa MOJIOBBIX XpoMocoM. HacreioBanue npru3HaKoB, CLETNIEHHBIX C IT0JIOM.

I'enoTun kak nenoctHas cucrema. [ieiioTponvs — MHOKECTBEHHOE JEHCTBUE TE€HA.

MHokecTBeHHBIN amiean3M. BzauMoaeiicTBrue HealUIeILHBIX TEHOB.

Kommnemenrapaocts. Onucras. [loaumepus
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BzaumopeiictBue reHotuna W cpeasl  npu  (GopMUpoBaHMU  (EHOTHUIIA.
N3menunBocTh Npu3HakoB. KauecTBEHHbIE M KOJIMYECTBEHHbIC NMPU3HAKU. Bubl
M3MEHYMBOCTH: HEHACJICICTBEHHAs M HACIIC/ICTBCHHASI.

MonudukanuonHass  MU3MEHYMBOCTh. Ponmb  cpeapl B (OPMUPOBAHUU
MOIU(UKAITMOHHON M3MeHYnBOCTH. Hopma peakunu npusHaka. BapuannoHHBIH
psan u BapuanmonHas kpuBas (B. Moranncen). CpoiicTBa MOAM(UKAITMOHHON
W3MEHYMBOCTH.

'eHoTunnueckass W3MEeHUYMBOCTh. (CBOWMCTBA T'€HOTUIIMYECKOM WM3MEHYUBOCTH.

Bunggsr FeHOTUITNYECKON M3MEHYMBOCTH: KOM6I/IHaTI/IBHa$I, MyTallUOHHa4.

KomOunatuBHasi W3MEHYMBOCTh. Mei03 M TIOJIOBOM MpoOIleCC — OCHOBA
KOMOMHATUBHOW W3MEHYMBOCTU. Ponb KOMOMHATMBHOM HW3MEHYMBOCTA B
CO3/IaHUU TEHETUYECKOTO Pa3HOOOpa3us B MpeJiesiax OJHOTO BHUIA.

MyrauroHHass HW3MEHYMBOCTb. Buabl MyTranuili: TIe€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIHOHTaHHbBIE M  HWHAYUMPOBAHHBIE MyTaluHh. SaepHble U
nuToruIazMaTuyeckue myranuu. CoMaTH4ecKrue W TMOJOBbIe MyTanuu. [IpuanuHb
BO3HMKHOBEHMS MyTalnuil. MyTrareHbl MW WX BIHASHUE Ha OPraHU3MBbL.
3aKOHOMEPHOCTH MYTALMOHHOI'O Ipoliecca. 3aKOH T'OMOJOTMYECKUX pANIOB B
HaciencTBeHHoM n3menunBoct (H..

Basunos). BuesiaepHast ”3MEHUMBOCTh U HACJIEACTBEHHOCTh

Kapuotun denoseka. MexnyHapoaHas TMporpaMMa HCCIEOBaHUS TIeHOMaA
yejaoBeKa. MeTonbl  HM3y4E€HMSI TE€HETMKM  4YEeJOBEKa: TIeHEeaJOrMYeCKuid,
OJIM3HEIOBBIH, IIUTOrCHETUYCCKUI, MOIYJISIUUOHHO-CTATUCTUYECKUM,
MOJIEKYJISPHO-TEHETUYECKHUH. CoBpemeHHOe omnpeeeHue T€HOTHIIA:
MMOJTHOT€HOMHOE CEKBEHMPOBAaHHME, TEHOTUIIMPOBAHKUE, B TOM YHUCJIE C MOMOIIBIO
[TL[P-ananu3a. HacneacTBeHHble 3a001eBaHus yenoBeka. [ eHHbIe U XPOMOCOMHBIE
Oone3HM uenoBeka. bBoJe3HW ¢ HACIEACTBEHHOM MPEIpacIoyioKEHHOCTHIO.

3HadeHUE MCILI/II_[I/IHCKOI\/'I TFCHCTUKH B IMMPCAOTBPALICHNUH U JICHCHUU I'CHCTUUCCKUX
3a00eBaHni yenoBeka. CTBOJIOBBIE KIIETKH
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JlomecTukanuss U cenekuus. 3apoK/ICHUE CEJIEKIUU U JOMECTUKALMH. YUYEHUE
H.1. BaBmioBa 0 ULEHTpax HPOMCXOXKIEHUS U MHOrooOpasus KyJbTypHBIX
pacteHuid. Posib cenekiuu B CO3IaHUM COPTOB PACTEHUWA W TMOPOJ KUBOTHBIX.
Copt, mopopa, mTamMMm. 3aKOH TOMOJIOTUYECKHX pPSAJIOB B HACIEICTBEHHOH
u3menunBoctu H.W. BaBunosa, ero 3HaueHue i CEJICKIIMOHHON paOOTHhI.
MeTtoasl  cenekMOHHOW paboTbl. MckyccTBeHHBIM OTOOp: MAacCOBBIM U
VHIUBUyaJIbHBIH. JTansl KOMOWHAIIMOHHOMI CEJEKIINH. HcneiTanue
MPOU3BOIUTENICH MO TOTOMCTBY. OTOOp TO TE€HOTHITY C TOMOIIBIO OIICHKH
(deHoTuma moTomMcTBa M OTOOP MO TeHOTUITY C oMoIbo aHanmm3a JTHK.

HckyccTBeHHBIN MyTareHe3 Kak MEeTOJI CeTeKIIMOHHON paboThl. PagnanoHHslii u
XUMHUYECKUI MyTareHes Kak HCTOYHHUK MYTallui y KyJbTYPHBIX (POPM OpraHU3MOB.
Hcnonp3oBaHue réHOMHOIO peJakTUPOBAaHUSI U MeTOJ0B pekomMOuHaHTHBIX JITHK
JUISl IOJTyYEHUS] UCXOQHOr0 MaTepuaa s cenekuuu. [loydeHne nonumion1os.
BuyTtpuBunoBas rubpuauzauusa. bBIM3KOpOACTBEHHOE CKpeUIMBaHHUE, WM
uHOpuauHT. HepoacTBeHHOE CKpelIMBaHue, Wi ayrOpuauHr. ['erepo3uc u ero
npuuuHbl. Mcnons3oBanue rereposuca B ceiekiuu. OtaanéHHas ruOpuan3ams.
[Ipeonmonenne Oecroaus MEXBHAOBBIX THOpUIOB. JlOCTIKEHUS CENEKIUU
pacTeHUH U KUBOTHBIX

3.7

OOBEKTHI, UCIIOJIb3yeMbI€ B OMOTEXHOJIOTHH, — KIIETOYHBIC U TKAHEBBIC KYIbTYPHI,
MUKpPOOPTaHU3MBI, WX XapaKTepUCTUKA. TpaaulluoHHas OUOTEXHOJIOTHUS:
xJieborneueHne,  MONy4YeHHE  KHUCIOMOJOYHBIX  MPOAYKTOB,  BHHOJEIHE.
MukpooOuonorudeckuii cuHTe3. OOBEKTHI MHUKPOOHOJIOTMYECKUX TEXHOJOTHM.
[IpousBoacTBO  Oenka, aMUHOKHCIOT W  BUTaMHHOB. McKyccTBeHHOE
OIJIONOTBOpPEHHE. PEKOHCTpyKIusl SHIEKICTOK W KJIOHUPOBAaHUE >KUBOTHBIX.

Meton TPpaHCIINIAaHTAlIuU AACP KIICTOK.

XpoMOCOMHAasi W T€HHasg WHXeHepus. VICKyCCTBEHHBIM CHHTE3 TIeHa U
KoHcTpyupoBanue pexomOuHaHTHBIX JIHK. [locTmkeHMss ©u TMEpCreKTHBBI
XPOMOCOMHOW M T€HHON MH)XeHepUH. MeTUITMHCKIUE OMOTEXHOJIOTHH.

Hcnonp30Banne CTBOIOBBIX KIIETOK

Cucrema 1 MHOroo0pa3ue OpraHMyeckoro Mupa




4.1

buonornueckoe  pasHooOpa3ue  OpraHU3MOB. CoBpemeHHast  cuctema
opranmdeckoro Mwupa. llpuHiunel kmaccudukanuu opraHu3mMoB. OCHOBHEIC
CHUCTEMAaTHYCCKUE TPYIIIBI OPraHU3MOB.

OcoOEHHOCTH CTPOCHUS U >KU3HEACSITEIIBHOCTH OJHOKJIETOYHBIX OpPraHU3MOB.
bakTepuu, apxeu, OJHOKIIETOYHBIC I'PHOBI, OJHOKIICTOUYHBIC BOJOPOCIH, JAPYrUe
poTUCThl. KoJIOHHAIbHBIC OpraHu3Mbl. JIBH)KEHHE OJHOKJIETOUYHBIX OpPraHU3MOB:
amMEOOUIHOE, JKTYTUKOBOE, PECHIUUHOE. 3aIlUTa Y OJTHOKIETOYHBIX OPTraHU3MOB.

PaznpaxxuMocTh y OTHOKIETOYHBIX OPraHU3MOB. TaKCUChI

4.2

MHoOrokJeTouHble pacTeHus. B3auMocBs3b 4acTE MHOTOKIIETOYHOTO OPraHU3Ma.
TkaHu, Opranbl ¥ CUCTEMbI OPTraHOB MHOTOKJIETOYHOTO opraHu3zma. Opranusm Kax
eauHoe 1ennoe. Tkanu pacteHuid. TUTIBI pacTUTEIBHBIX TKaHEH: 0Opa3oBaTebHasl,
MOKPOBHAs, MPOBOASAIIAs, OCHOBHAasA, MexaHuueckas. OCOOCHHOCTH CTpOEHUS,
(GyHKLUH 1 pacroyiokeHusl TKaHe| B OpraHax pacTeHUi

4.3

BereratuBHble U TeHEpaTUBHBIE OpraHbl pacTeHUd. DYHKIMU OPTaHOB U CUCTEM
opranoB. Kapkac pacreHuil. /[BUykeHuE MHOIOKJIETOUHBIX PACTEHUN: TPOIIU3MBI U
Hactuu. Ilormomenune BOXBI, YIVIEKMCIOTO ra3a M MHUHEPAIbHBIX BEIIECTB
pactenusimu. [Ipixanue pactenuid. Juddysust ra3oB yepe3 MOBEPXHOCTh KIETKH.
TpaHcniopTHble cucTeMbl pacTeHud. Beiienenue y pactenuil. 3ammura Yy
MHOTOKJIETOUYHbIX pacTeHuil. Kyrtukyna. CpencrtBa macCMBHOM M XMMHMUYECKOMN
3amuThl. OUTOHIMBI.

PaznpakxuMocTh M perynanus y OpraHu3MoB. Pa3zapakuMOCTh U Perynsuus y
MHOTOKJIETOYHBIX pacTeHHUI. POCTOBEIE BelleCcTBA U MX 3HAUCHUE

4.5

MHOroKJIeTOYHbIE  KMBOTHbIE.  B3auMOCBSI3p  4acTe€ld  MHOI'OKJIETOYHOI'O
opranu3ma. TkaHU, OpraHbl U CUCTEMbI OPraHOB MHOTOKJIETOYHOI'O OpraHU3Ma.
Opranusm kak eauHoe 1enoe. ['omeocras. TkaHu KUBOTHBIX U YeJOBEKa. THUIIBI
KUBOTHBIX TKAaHEH: HNUTENHANIbHAS,, COCIWHUTEIbHAs, MbIIICYHAS, HEPBHAS.
OcobenHocTy cTpoeHHS, (PYHKIIHIA U PACIIOIOKECHUS TKaHEH B OpraHaX >KUBOTHBIX
U YeJoBeKa




4.6

Oprasbl U CUCTEMbI OPraHOB KMBOTHBIX. DYHKIIUU OPraHOB U CUCTEM OPraHOB.
Onopa Tena opranu3moB. CKelleTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. HapyxHblil U BHyTpeHHUI ckeneT. CTpOEHHE U THUIBI COECIUHEHUS
KOCTEH.

JIBM>KEHME MHOTOKJIETOYHBIX JKMBOTHBIX. [luranme kuBOTHBIX. IluTanue
MMO3BOHOYHBIX JKMBOTHBIX. JlpixaHue xKuBOTHBIX. KoxkHOe apixanue. XKabepHoe u
JErOYHOE JIbIXaHUE.

JIpIxaHWe TMO3BOHOYHBIX KWUBOTHBIX. DJBOJIOIMOHHOE YCIOXHEHHE CTPOCHUS
JIETKUX TMO3BOHOYHBIX >KMBOTHBIX. JlbIxaTelibHasi cCUCTEMa 4esioBeka. MexaHu3M
BEHTWJISIUUKM JIETKUX y MTUI] W MJICKONUTAONIMX. TpaHCIOPT BEIIECTB Yy
opraHu3moB. TpaHcnopT BemecTB y XUBOTHbIX. KpoBeHOCHas cucrema u eé
OpraHsbl. KpoBeHocHass ~ cucrema  MO3BOHOYHBIX  KHUBOTHBIX. Kpyru
KpoBOOOpamieHusi. JBOJIONUOHHBIE  YCIOKHEHUS CTPOCHHS KPOBEHOCHOM
CHUCTEMBI MO3BOHOYHBIX XWBOTHBIX. BbIaeneHue y opraHu3sMoB. Beinenenue y
*KUBOTHBIX. COoKpaTuTeabHbIC Bakyoau. Opranbl BeiaenaeHusa. CBsI3b MOJOCTH TENa
C KPOBEHOCHOM W BBIICIHUTEIBHON cHUCTeMaMd. BrpineneHue y NO3BOHOYHBIX
’KUBOTHBIX. 3aIlMTa Y MHOTOKJIETOUHBIX KUBOTHBIX. [[OKpPOBBI U X TPOU3BOIHBIE.

Paznpaxumocts U perynsiuust y opranu3MoB. Pa3ipaxuMocTb y OJJHOKJIETOYHBIX
opranu3MoB. Takcucel. Pa3gpaXuMOCTh M PETyisiius Yy MHOTOKJIETOYHBIX
pacteHuil. PocToBbIE BElIECTBA U UX 3HAYEHUE.

HepBHuas cucrema u pediiekTopHas perysamnus Y MHOTOKJIETOYHBIX JKUBOTHBIX.
Hepsnast cuctema u e€ otaenbl. DBONIOIMOHHOE YCIOKHEHHE CTPOCHUS HEPBHOM
CUCTEMBI Y )KUBOTHBIX.

Pa3paborka amroputmMoB u mporpamMMm sl 3¢G(HEKTUBHON (G YHKIIMOHATBHOMN
aHHOTAIlMd  TEHOMOB,  TPAHCKPUIITOMOB,  TIPOTEOMOB,  MeTabOJIOMOB
MUKPOOPIaHU3MOB, PACTECHUI, )KUBOTHBIX U YEJIOBEKA

OpraHu3Mm 4esoBeKa U €ro 310pOBbE

5.1

Oprasbl 1 cUCTEMBbI OPraHOB YesioBeka. OTAebl TOJOBHOTO MO3Ta MO3BOHOYHBIX
XKUBOTHBIX. Pedniekc u peduiektopHas ayra. be3ycinoBHbIe U ycI0BHBIE PEDIEKCHI.
['ymopasibHast perynsiivss U SHIOKPUHHAsE CUCTEMAa >KMUBOTHBIX M 4YEJIOBEKa.
Kene3pl HSHAOKPUHHOM CHUCTEMbI M HX TOPMOHBIL. JleHCTBME TOPMOHOB.
B3aumocBsi3b HEpBHOW M SHAOKpUHHOM cucTteMm. [ umoramamo-runodusapHas
cuctema. Pepniexc u pedpnexropnas gyra. besycioBHble U yCIOBHBIE PEICKCHI




3amura opranu3Ma ot OosesHeil. IMmyHHas cuctema uenoBeka. KieTouHslil u
ryMOpajbHBIA UMMYHUTET. Bpoxn€HHbIN, NpuOOpeTéHHBIN crneunduueckuit
uMMyHHUTeT. Teopust  KIOHaJdbHO-celeKTUBHOro ummyHutera (I1L.DOpmux,

5.2

®.M.beprer, C.ToneraBa). BocnamurenbHble OTBETHI OpraHu3MoB. Poib

BPOKAEHHOIO HMMYHHUTETA B Pa3BUTHH CHUCTEMHBIX 3a00JIeBaHUI

KposeHnocHas cuctema u e€ opranbl. Cep/iie, KPOBEHOCHBIE COCYIbl U KPOBb.

5.3 R

Kpyru kpoBoobpaienus. Pabora cepaua u e€ perynsmus

Jbixanue yenoseka. /{uddysus ra3os depe3 NOBEPXHOCTh KIETKU. J[pIxarenbHas
5.4 cUCTeMa yesloBeKa. JlpIxaTenbHasi IOBEPXHOCTh. Perynsanus apIxaHus.

JlpixaTenbHbie 00bEMBI

[TnmeBapurensbHas cucremMa 4enoBeka. OTHENbl NMUINEBAPUTEIBLHOTO TpPAKTa.
55 [TumeBapuTenbHble  Kene3bl.  BHYTpUIIONOCTHOE U BHYTPHUKJIETOYHOE

NUIIEBapEeHUe

[TokpoBel W wux mnpousBoaHbie. Opranbl BblaenaeHus. I[louku. CrtpoeHue wu
56 ¢dbynkunonupoBanue Heppona. OuibTpanys, cekpenus U 00paTHOEe BCACHIBAHHE

KaK MEXaHN3MbI paboThI OpraHoB BbieneHust. O0pa3oBaHMe MOYH y YeJlOBEKa

JIBumkeHue yenoBeka: MblleyHasi cucreMa. CKkeJeTHbIE MBIIIIBI U UX paboTa.

5.7 .

CrtpoeHue U TUIIbI COeAMHEHUSI KOCTel

6 Teopus 3Bomonnu. Pazputue xu3Hu Ha 3emiie

OomonnonHas teopust Y. Jlapsuna. [Ipennocsiiku BOZHUKHOBEHUS JapBUHUA3MA.

6.1

Kuzub 1 HayuHas aesarenbHocTh Y. JlapBuHa.

JBwxyume cuibl 3BomonuK BUIOB 1o Y. JlapBHHY (BbICOKas MHTEHCHBHOCTb
pPa3MHOXEHHST OpPraHU3MOB, HACJEICTBEHHas HW3MEHYMBOCTh, Oopbba 3a
CYIIECTBOBAHUE, €CTECTBEHHBI U HCKYCCTBEHHBIN 0TOOD).

Odopmienne cunteTndeckoir Teopun 3Boiroruu (CTD). Heitrpanbaas Teopus
sBosronK. CoBpEeMEHHasl IBOJIIOIIMOHHAS OWOJIOTHsA. 3HAYCHHE SBOJIOIMOHHOMN
Teopuu B OPMUPOBAHUN €CTCCTBCHHO-HAYIHON KapTHUHBI MUPA




6.2

[Momynsiuust kKak 3JIeMeHTapHas enuHuia 3Boitonuu. COBpEMEHHBIE METObI
OLIEHKM T'€HETHYECKOIo pa3sHOOOpa3ust M CTPYKTYpbl HOMysaiuid. M3meHnenue
reHooHa TOMYJSIMA KaK 3JIEMEHTApHOE SBOJIIOLIMOHHOE SIBJICHHE. 3aKOH
reHeTudeckoro paBHoBecus JIx. Xapau, B. BaiiaGepra.

DOneMeHTapHbIe GaKTOPHI (JBMKYILHE CUIIBI) SBOJIIONMH. MyTallMOHHBIH MpoIiecc.
Komb6unatuHast mamMenunBocth. Jpelid reHoB — ciydaiiHble HeHamnpaBlICHHbIC
M3MEHEHHs YacToT ayuleied B momymsauusx. DQQekt ocHoBarens. Murpauuu.
Nzonsmus momysisiiuii: reorpadudeckas

(mpocTpaHCTBEHHAs ), OMOJIOTHYeCcKast (PEPOTYKTUBHAS).

EcrectBennsiit  orGop — HampaBnstomuid  Qgaxtop aBodronuu.  Dopmbl
€CTECTBEHHOI0  0TOOpa: JBMXKYLIUH, CTaOMIU3UPYIOUIUM, pa3pbIBaOLIMii
(mu3pyntuBHBIN). [TomoBoit 0TOOD.

[Ipucrnoco0NeHHOCT, ~ OPraHM3MOB  Kak  pe3yiabTaT  MHUKPOIBOJIOLHUU.
Bo3HukHOBEHHE  TPUCIIOCOONEHMI y  OpraHu3sMoB.  ApoMopdo3bl U
uanoanantauuu. [Ipumeps! mpucnocobaenuit y opranuzmMoB. OTHOCUTENBHOCTh
MPUCTIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xputepum u CcTpykTypa. BumooOpasoBanue Kak pe3yabTaT
MUKpPO3BOJIONMH. M3omsmus — ximoueBoil ¢akrop BumooOpazoBanus. Ilytu u
CIIOCOOBI BHUI000pa30BaHMUS aJuUIONaTPUIECKOe (reorpaduyeckoe),
cUMIaTpuyeckoe  (IKOJIOTMYECKOE),  «MTHOBEHHOE»  (TIOJIUIUIOMAM3AINS,
ruOpuguzanyst). JTUTENTbHOCTh  BOJIOIHMOHHBIX — IMPOLECCOB. MeXaHU3MbI
dhopmupoBaHHs OMOJIOTUYECKOTO pa3HOOOpasHsl.

Ponp 3BOMIOIMOHHON OMOJOTMM B Pa3pabOTKe HAYYHBIX METOJIOB COXpPAaHEHMS
O6mopazHooOpa3uss. MUKpPOIBOIIONUS W KOAIBOJIOIHUS IMAPA3UTOB M UX XO3SEB.
MexaHu3mbl HOpMUPOBAHHS YCTOHYNBOCTH K aHTUOMOTHKAM M CIIOCOOBI OOPHOBI
C HeH

6.3

MeToapl M3ydeHHS MaKpOABONIOLUH. [lajJeoHTONOrHYecKHe METOAbI M3y4eHHUs
sBomtonuu. [lepexomubie (opMbI M (PHUIOTEHETHYECKHE PSAbl OPraHU3MOB.
buoreorpaduyeckue meroabl nzyueHus sBotonun. CpaBHeHue (iopsl U GpayHbl
MaTepHUKOB M OCTPOBOB. buoreorpaduueckue odbmactu 3emmu. Buas-sHaeMuku u

PETUKTBI.

OMOPHOIOrHYECKHE U CPABHUTEIBLHO-MOP(}OIOrHUECKUE METOIbI U3YUEHUS




IBOJIONMH. [ CHETHYECKHE MEXaHWU3MbI SBOJIIOIIMU OHTOTEHE3a W TOSBICHHS
3BOJHOIIUOHHBIX HOBIIIECTB. T"'oMmosornunsie n AHAJIOTUYHBIC OpTraHBbI.
PYIII/IMCHTapHI)Ie OpTraHbI u aTaBU3MBI. MOJ'IGKYJ'IHpHO-FGHGTI/I‘ICCKI/IG,
OMOXMMHYECKHEe ¥  MaTeMaTHYeCKWe  METOAbl  W3YYEeHUS  DBOJIOIHUU.
I'omonoruunsie reHbl. COBpeMEHHBIE METOABI MOCTPOSHUS (PUIOTCHETHYECKUX
JICPEBbHEB.
XpOMOCOMHI)Ie MyTalliui U 5BOJIOIUA 'CHOMOB.

OO01mue 3akoOHOMEepHOCTH (TIPaBHIIa) 3BOIFOIMH. HeoOpaTHMOCTh 3BOIIOINH.

AnantuBHas paauanya. HepaBHOMEpHOCTh TEMIIOB SBOJIOIUU




6.4

HayuHnbie rumoTe3bl mpoucX0oxKAeHU )XKU3HH Ha 3emiie. AGUOreHes3 U MaHCTIEPMHUS.
Jlonay4Hble NpeACTaBICHUS O 3apOKACHUM JKU3HHU (KpeanuoHusMm). [umoresa
MOCTOSIHHOT'O CaMO3apOsKICHUS KU3HU U €€ onpoBepkeHue onbvitamu O. Penu, JI.
Cnannannanu, JI. [Tacrepa. [lpoucxoxxaeHue ®u3HU U aCTPOOHOIIOTHS.
OcHoBHbIE 3Tallbl HEeOopraHUueckod 3Boitonuu. [lnanerapHas (reosiornyeckas)
ABOJTIOIMA. XUMHUYECKAs SBOJIONNSI. AOMOTCHHBIN CHHTE3 OPraHUYECKUX BEIICCTB
n3 Heopranmueckux. Oneir C. Mumiepa u I'. FOpu. O6pa3oBanue moauMepoB U3
MoHoMepoB. KoamnepBatHas rumnote3a A.M. Omnapuna, Tunore3a MNEpBUYHOTO
oynbona /Ix. Xonaeitna, renetnueckas runote3a I'. Mémnepa. Pudosumsr (T. Uek)
u runoreza «mupa PHK» V. T'unbepra. ®opmupoBanue MemOpaH u
BO3HUKHOBEHHUE MPOTOKIIETKH.

Hctopus 3emnu u metonsl €€ usydeHus. Vckonaemble OpraHMYECKUE OCTATKH.
I'eoxponomnorust u e€ meronsl. OTHOCHTENbHAS U a0COJIOTHAS T'€OXPOHOJIOTHS.
['eoxpoHonoruueckas mKana: 30Hbl, 3pbl, MEPUOIBI, FTTOXH.

HavaneHble 3Tansl opranndeckoi 3BoJironuu. [losBieHne M 3BOTIOLMS MEPBBIX
KJIETOK. OBOJIOLUSA MeTabonu3ma. BO3HHKHOBEHHE TMEPBBIX HKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIIIEHKM KaK aHaJIOr MEePBbIX HA 3eMJIe COOOIECTB.
CrpomaTonutsl. [IpokapuoTsl U 3yKapHOTHI.

[MpoucxoxaeHne 3yKapuoT (CHMOHMOTEHE3). DBOJIOIMOHHOE IPOUCXOXKICHHE
BUpYycoB. IlpoucxoxaeHne MHOTOKIETOYHBIX OpraHu3MoB. Bo3HUKHOBeHHE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Talbl HBOJIIOIMHU BBICHIUX pacTeHud. OCHOBHBIE apoMOp(}o3bI
pactenuil. Bpixon pacrenmii Ha cymry. [losiBneHue CHopoBbIX pacTeHUH U
3aBoeBaHue uMu cymu. CemeHHble pacTeHus. lIponcxoxneHue IBETKOBBIX
pacTeHuN.

OcCHOBHBIE 3Tallbl SBOJIOIHUH KUBOTHOrO Mupa. OCHOBHBIE apoMOp(O3bI
KUBOTHBIX. Benjackas dayna. KeMOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TumnoB. [lepBrie Xop0BBIE KUBOTHBIC. JKU3HB B BOJI€. DBOJIONHS TO3BOHOYHBIX.
[Tpoucxoxnenue ampuduii u pentmid. [IponcxosxieHre MISKOIMUTAOIINX U




nturl. [Ipuanun  xiodeBoro apomopdosa. OcBoeHue 0eCrO3BOHOYHBIMU U
MMO3BOHOYHBIMU JKUBOTHBIMU CYIIIH.

Pa3BuTHe xu3HU Ha 3eMJe [0 3paM U MepHoJaM: apXei, MpoTepo30i, Naneo30i,
Me3030#, KaiHO30M. OOmas XapaKTEepUCTUKA KIMMaTa | TEOJOTHYCCKUX
nporieccoB. [losiBJIeHNE 1 paclBET XapaKTePHBIX OPraHU3MOB. YTIIe00pa3oBaHue:
€ro YCJIOBHUSA U BIMSIHHE Ha Ta30BbIl COCTaB aTMOC]EpHI.

MaccoBble BBIMUpPAHUS — DKOJOTHYECKHE KPHU3UCHI mporunioro. [lpudwHbBl U

CJIEJICTBUSL MaccOBBIX BbIMHUpaHUil. COBpPEMEHHBIM 3KOJOTMYECKHIM KPHU3HUC, €ro
0COOEHHOCTH

6.5

Pasnenst w 3agmaum anTpomosoruu. Metonpl aHtpomnosniorud. CTaHOBIEHHE
IIPEJICTABICHUN O MPOUCXOXKJIEHUU 4deraoBeka. COBpPEMEHHbIE HayuHbIE TEOPHUU.
CxoAcTBO 4enoBeKa ¢ KMBOTHBIMHM. CHCTEMaTHYECKOE MOJOXKEHHE YesOBEKa.
CunerenbcTBa CXOZICTBa YyeJioBeKa c JKUBOTHBIMMU:
CpaBHUTEILHOMOP(OJIOTHYECKHE, HMOPHOIOrHYECKHE, ¢du3nomnoro-
OnoxuMmHuueckue, mnoBeaeHueckue. OTauuMs  YeloBeKa OT  JKMBOTHBIX.
IIpsiMOXOkAEHNE U KOMIUIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE TOIOBHOTO
MO3ra ¥ BTOPOM CUTHAJIbHOM CUCTEMBI.

JBmwxymie cuibl ((hakTophl) aHTPONIOTeHE3a: OMOIOTHYECKUE, COLUATBHEIE.

CooTHolreHne OMOIOTHYECKUX U COLUANIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcHOBHBIE CTaJUU aHTPOIIOTeHE3a. ABCTPATIONMUTEKU — IBYHOTHE TIPEIIKH JTIOIEH.
YenoBek ymenslid, epBbIe U3rOTOBICHUS OPYAUM Tpyaa. UesloBek NpsAMOXOIAIIUN
U TIepBBIA BBIXOA Jrofed 3a mpenensl Adpuku. YenoBek reinenbOeprekuii —
o0IIMH NpeoK HEeaHAEPTATbCKOIO YeJIOBeKa M ueloBeKa pa3yMHOro. Yesosek
HEaHJIEPTAIIbCKUI KaK BHUJ JIFOJIEM XOJIOAHOrO KiaumaTa. UYelloBeK pa3yMHBII
COBPEMEHHOIO THIMA, JCHUCOBCKHI YEIOBEK, OCBOCHHME KOHTHHEHTOB 3a
npeaenamu AQpuku.

DOBOMIONMS  COBPEMEHHOTO 4YesloBeKa. ECTeCTBEHHBI OTOOp B MOIMYJSIHIX
yeoBeka. MyTarMoHHBIN Tnporiecc U noaumMopdusm. [lomyssimoHHbIe BOJIHEI,
nperd reHoB, Murpanus U «3G(PEeKT oCHOBATENS» B MOMYJISIIIUIX COBPEMEHHOTO
YEJIOBEKa.

Uenoseueckue pacel. Ilonatue o pace. bosbluve pacel:  €BponeouaHast
(eBpasuiickasi), aBCTpajO-HErpoujHas  (dPKBaTOpUAJbHAs),  MOHTOJOHUJIHAS
(a3maTcko-aMepuKaHCKas). Bpemst u myTH pacceieHHs 4YeloBeKa IO IJIaHeTe.
EnuacTBO  dWenoBeweckmx pac. HaydHas  HECOCTOSATENFHOCTH — pacHu3Ma.
[TpucnocoO0IeHHOCTh YellOBEeKa K Pa3HbIM YCJOBHSIM OKPYXKAIOIICH Cpebl.
Bnusaue reorpaduueckoit cpensl u  apeiida TeHOB Ha MOPQOJOTHIO U
(U3MOIIOTHIO YeIOBeKa

DKOCUCTEMEI U MNpUCymue MM 3aKOHOMCPHOCTH




7.1

Pasnensl u 3agaun sxosnoruu. CBs3b 3KOJOTHHU C IPYTUMH HayKaMHU.

Metoner skosoruu. lloneBeie HaOMOAEHUS. ODKCHEPUMEHTBI B JKOJOTHU:
IpUpOJIHbIE W JlabopaTopHble. MojaenupoBaHue B SKOJIOTHH. MOHHUTOPUHT
OKPY>KaIOIIEH CpeIbl: JTOKAIbHBIN, PErHOHAIBHBIN U TJI00TBHBIN

7.2

Okosornyeckre (akTopsl M 3aKOHOMEpHOCTH WX JeifctBus. Kiaccuduxanms
HKOJIOTHYECKUX (PaKTOPOB: abOMOTHUYECKUE, ONOTHYECKHE, aHTporioreHHbIe. O01me
3aKOHOMEPHOCTH JIEHCTBUS dKonorndeckux ¢akropos. [Ipasuno munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCT. DBPUOMOHTHBIE W CTEHOOMOHTHBIE
OpPraHU3MBI.

Abunotnyeckue Qaktoprl. CBeT Kak sKoNornyeckuil ¢gakrop. JefcTBue pasHbIX
Y4aCTKOB COJTHEYHOT'O CIIEKTPa HA OPraHU3MBbl. DKOJOTUYECKUE IPYIIIbI PACTEHUI
Y KMBOTHBIX T10 OTHOILEHHUIO K cBeTy. CUTHANIbHAS POJb cBeTa. POTONEpHOIN3M.
Temmnepatrypa kak oskosormueckuii daxkrop. [edctBue Ttemmepatypsl Ha
opranusmsl. [TolKkuIOTEpMHBIE 1 TOMOHOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocte kak oskonornuyeckuit ¢akrop. Ilpucrnocobnenus pacteHuii K
noJep:KaHuio BogHoro Oananca. Knaccudukanus pacTeHHH 1O OTHOILEHHIO K

BOAC. HpI/ICHOCO6J'IeHI/I${ JKUBOTHBIX K UBMCHCHUIO BOAHOTO PEXKNMaA.

Cpenbl oOWTaHHS OpPraHM3MOB: BOJHAs, HA3eMHO-BO3JYIIHAS, ITOYBEHHAs,
rTyOMHHAsE — TOANOYBEHHAs, BHYTpUOpPraHU3MeHHas. DuU3NKO-XUMHUUYECKHE
OCOOCHHOCTH cpejl OOuTaHus OpraHu3MoB. llpucrmocoOiieHus OpraHu3MOB K
JKM3HH B PA3HBIX CpClax.

buonorndeckue putmbl. BHemHue u BHyTpeHHHE pUTMBL. CYyTOYHBIE M TOJJUYHBIC
put™Mbl. [IprcnocoOICeHHOCTh OPraHW3MOB K CE30HHBIM H3MEHCHHUSIM YCIIOBHIMA
KH3HU.

XKuznennsie Gopmbl opranu3moB. [loHsTrue o ku3HeHHOU (opme. JKu3HEHHbBIE
(dbopMBl pacTeHMii: JepeBbs, KyCTAPHUKHU, KYCTApPHUYKH, MHOTOJETHUE TPAaBBI,
oJHOJeTHUE TpaBbl. KuzHeHHbIe (POPMBI KUBOTHBIX: THUAPOOUOHTHI, T€OOUOHTHI,
a’3poOuoHTHI. OCOOEHHOCTH CTPOCHHS U 00pa3a KU3HU.

buotnueckue ¢akropbl. Buapl OMOTHYECKHMX B3aMMOJCHCTBHUI: KOHKYPEHIIUS,
XHUIHUYECTBO, cMMOM03 U ero ¢opmel. [lapasutusm, koonepaius, MyTyalu3M,
KOMMEHCAJIN3M (KBapTHPAHTCTBO, HaXJIeOHUYECTBO). Herpoduueckue
B3aMMOJICHCTBUS  (Tommueckue, (opuueckue, ¢abpudeckue). 3HAUCHUE
OMOTHYECKMX B3aUMOJICUCTBUI Ui CYIIECTBOBAHUS OpPraHU3MOB B Cpele
obutanus. [IpUHIMIT KOHKYPEHTHOTO UCKITIOYCHHUS




7.3

DKOJOTHYECKHE XapaKTEepUCTUKU momymisiuu. [lomynsius kak Ouojoruyeckas
cucteMa. Poib HeoHOpOAHOCTH Cpefibl, GU3UIECKUX OAPbEPOB U OCOOCHHOCTEH

OWOJIOTUHN BHIIOB B (DOPMHUPOBAHUM MPOCTPAHCTBEHHON CTPYKTYPHI MOMYJISIIUH.
OcHOBHBIE TIOKA3aTeNW TMOMYJSINUNA: YUCIECHHOCTh, TUIOTHOCTh, BO3PAacTHAas M
MOJIOBAsI CTPYKTYpa, POK1aeMOCTb, IPUPOCT, TEMIT pOCTa, CMEPTHOCTh, MUTPAITHSI.
DKonoruyeckas CTpykTypa mnomyisaiuu. OIleHKa YUCICHHOCTU TOMYJISIIHH.
JlnnaMuka momyssAiMyd U €€ peryiasnus. buoTumdeckuit MOTEHITMAT TOIMYIISITUH.
MopenupoBanue JAWMHAMUKH — TOMyJsiuuu. KpuBble pocTa  YUCICHHOCTH
nonynsiuud. KpuBble BbDKMBaHUS. Perynsius 4YUCICHHOCTH MOMYJSLUNA: POJIb
(hakTOpOB, 3aBUCAIINX U HE 3aBUCAIINX OT INIOTHOCTH. DKOJIOTUYECKUE CTPATETUU
BHUIOB (1- 1 K-cTparerun).

[Tonsitue 06 sKoIOTMUYECKON HUIIE BUAA. MecTtooOuTanue. MHOromMepHasi MOJEb
skosiorndecko Humm Jx.M. XaTtumHcoHa. Pa3Mepbl 3KOJIOTMYECKOW HUIIIM.
[loTeHumanbHas U pean30BaHHAsL HULIY.

Bun kak cucrema nomynsiiuii. Apeassl BUI0B. BUJIbI 1 MX )KU3HEHHBIE CTPATETUU.
3aKOHOMEPHOCTHU MOBEJCHUS U MUTPAIUH )KUBOTHBIX.

buonorndyeckue nHBa3uU YYXKCEPOJAHBIX BUIOB




7.4

CoolOmiectBa opraHu3MoB. buonenos u ero crpykrypa. CBsizu Mexny
OopraHu3Mamu B OMOIIEHO3€. DKOCUCTEMA KaK OTKphITas cuctema (A.Jx. Tencnn).
@DyHKIIMOHAIBHBIE OJIOKH OPraHU3MOB B 9KOCHCTEME: MPOTYLIEHThI, KOHCYMEHTHI,
penyueHTsl. Tpoduueckue ypoBHU. Tpodudeckue nenu u cetu. AOMoTudeckue
6510k 3kocucteM. [1ouBbl U Wbl B 3KocucTeMax. KpyroBopor BemecTs u MoToK
SHEPTHU B SKOCUCTEME.

OCHOBHBIE TTOKa3aTENM KOCHUCTEMBL. buoMacca W mpoayKuusi. DKOJIOTHYECKUE
MTUPaMUJIBI YUCEI, ONOMACCHI M SHEPTHH.

HampasieHHbIe 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CYKIECCHH. [lepBUUYHBIC H
BTOPUYHBIE CYKIIECCUM M HUX IMPUYMHBL. AHTPONOr€HHbIE BO3AEHCTBUS Ha
cykueccun. KimmmakcHoe coobmiectBo. bropa3sHooOpasue 1 moaHOTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOHYMBOCTH COOOIIECTB.

[TpupoaHble SKOCHCTEMBI. AHTPONOTE€HHBIE JKOCUCTEMBI. ATrpo3KocHCcTEMa.
ArporneHos. Pa3nnuus Mexay aHTPONOT€HHBIMU U IPUPOJHBIMU SKOCUCTEMAMH.
Ypboskocuctempl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeM. ['opoackas ¢uiopa u
¢dayna. CuHaHTponu3anus ropoJIckoi (¢ayHsl. buonornueckoe u xo3sicTBEHHOE
3HAYCHHUE arpOdKOCUCTEM M ypOOIKOCHUCTEM. 3aKOHOMEPHOCTH (POPMUPOBAHUS
OCHOBHBIX B3aUMO/JICHCTBUI OPraHU3MOB B DKOCHUCTEMAX.

[lepeHoc PHEPTrUM M BEUIECTB MEXIY CMEKHBIMU SKOCHUCTEMaMH. Y CTOWYHBOCTb

OpPraHu3MOB, TIONYJSIMMA M OSKOCUCTEM B  YCIOBHSX €CTECTBEHHBIX W
AHTPONIOT€HHBIX BO3ACUCTBUN

7.5

buocdepa — obmennaneraprast 0600s109ka 3eMIIH, T/€ CYIIECTBYET WU

cymiecTBoBaja >Ku3Hb. Yuenue B.M. Bepnanckoro o Oumocdepe. OOmactu
ouocdeps! u e€ coctan. JKuBoe BemiecTBo 6MOchephl U ero GPyHKIHH.

3aKOHOMEPHOCTH cylecTBoBaHUs Ouocdeprl. OcobeHHocTH OHOCHEpPHl Kak
rio0anbHOM sKocucTeMBl. JlnHaMudeckoe paBHoBecHe B Ouochepe. KpyroBoporst
BEIIIECTB M OMOT€OXMMHUYECKUE UKIIBI (yriaeposa, a30ota). PUTMHUYHOCTE sSIBIICHHIA

B Ouocdepe.

3onanbHOCTE Onocheprl. [lonsatre o 6mome. OCHOBHBIE OMOMBI CYIIW: TYHIpPA,
XBOWHBIE JieCa, CMEIIAaHHbIE W IIUPOKOJIUCTBEHHBIE Jieca, CTEMH, CaBaHHBI,
MyCTBIHU, TPOITUYECKHE Jieca, BEICOKOTOphs. KiuMaT, pacTUTENTbHBIN U dKUBOTHBII
MUpP OMOMOB CYIIIH.

Crpyktypa ¥ (QYHKIHS KUBBIX CHUCTEM, OIIEHKA MX PECYpCHOTO TOTEHIMAIa U
onocdepHbIX QYHKITUH




7.6

DKoJIOTHYeCKHe KPU3UCHl M UX NMpUUYMHBL. BosneiicTBue yenoBeka Ha O6uocdepy.
3arps3HeHue BO3YIIHON cpeabl. OxpaHa Bo3ayxa. 3arpsi3HEHUE BOJHOW CpEJIbl.
OxpaHna BoIHBIX pecypcoB. Paspymienue noussl. OXpaHa MOYBEHHBIX PECYpPCOB.
N3meHenue kimmara.

AHTpPOIIOr€HHOE BO3/IEWCTBUE HAa PACTUTEIBHBIM M KUBOTHBIM Mup. OxpaHa
pPacCTUTEIBHOTO M YKUBOTHOTrO MHUpa. OCHOBHBIE NPUHLHUIIBI OXPAHBI IPHPOIBI.
Kpacusie kauru. Oco6o oxpansiembie npupogusie Tepputopun (OOIIT).
borannueckue caapl U 300J0TMUYECKUE NTAPKH.

OcCHOBHBIE TPHUHILHUIIBI YCTOMYMBOTO pPa3BUTHUSA YEJIOBEUECTBA U MPHUPOJBIL.
PanmonaneHOoe  NpUpOJONONB30BAaHUE U COXpPaHEHHE  OMOJIOrMYECKOIo
pa3zHooOpasus 3emiu




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA OBA3ATEJIBHBIE YYEBHBIE
MATEPHAJIBI IS YHEHUKA

buonorus. buonorunueckue cuctemsl u nporecchl; 10 kiace. yrinyOieHHoe
obyuenue TepemoB A.B., IlerpocoBa P.A. O0miecTBO ¢ OrpaHHYCHHOM
oTBeTCTBeHHOCTHIO « 11Ol MHEMO3MHA»

buonorus. buonornueckue cuctemsl 1 nporecchl; 11 kiacc. yriybieHHoe
o0yuenue TepemoB A.B., [lerpocoBa P.A. OO0111ecTBO ¢ OrpaHMUEHHOM

otBeTcTBeHHOCTHIO « O] MHEMO3MHA »

METOINYECKHUE MATEPHUAJIbBI VIS YUUTEJIA
TepemoB A.B. 10-11 knacc. bnonorus. buonornyeckne CUCTEMBI U TPOLIECCHI.

Meroaunueckoe mocooue.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

OUIIN , oTKpbITHIN OaHK 3adaHUI

https://ege.fipi.ru/bank/index.php?proj=CA9D848A31849ED149D382C32A7A2BE4
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