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MOSACHUTEJIBHASA 3AIINCKA

[Iporpamma mo yueOHOMY mpenmetry «buomorus» (mamee - Ouosiorusi) Ha
ypOBHE cpeaHero oobiiero odpa3oBaHusl pazpaboTaHa Ha ocHoBe dDenepaibHOTO
3akoHa oT 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoii @enepannn»,
OI'OC COO, Konnenuuu mnpenogaBanusi ydyeOHoro mnpenmera «buonorus» u
OCHOBHBIX MOJIOKEHUN (PenepanbHoil pabouei mporpaMMbl BOCIIUTAHHUSL.

Cornacuo nonoxenusm GI'OC COO npoduiibHble ydeOHblE MNPEIMETHI,
u3yuyaeMmble Ha YIiIyOJIEHHOM YpOBHE, SBISIOTCS crocoboMm auddepeHnuanuu
oOyueHusi Ha YpOBHE CpeAHero oOuiero oOpa3oBaHUS W MPHU3BAHBI 00ECIECUUTDH
MPEEeMCTBEHHOCTh MEXKJYy OCHOBHBIM OOIIUM, CPEIHUM OOIIUM, CpeIHUM
npo¢eCCUOHANILHBIM U BBICIIMM 00pa3oBaHHEM. B TO ke BpeMs Ka)Iblil U3 dTHUX
y4eOHBIX MPEAMETOB JOJKEH ObITh OPUEHTUPOBAH Ha NMPUOPHUTETHOE pEILICHUE
o0pa30oBaTeIbHBIX, BOCHHUTATEIBHBIX W PA3BHBAIOIIMX 3a7a4, CBSA3aHHBIX C
npodoprueHTaueil 00yJarommxcsi U CTUMYJIUPOBAHUEM HHTEpEca K KOHKPETHOU
00JJacTH HAay4YHOTO 3HAHHS, CBS3aHHOIO C OHOJIOTHMEH, MEIUIIMHOM, SKOJIOTHEH,
MICUXOJIOTUEH, CIOPTOM WJIM BOCHHBIM JIEJIOM.

[Iporpamma mo yueOHOoMy mpeameTy «buornorus» ma€r mpeactaBieHUE O
Heau M 3ajadax HM3ydeHus ydyeOHoro mnpenmera «buonorus» Ha yriryO0i€HHOM
YpOBHE, OIlpeseNseT 00s3aTenbHoe (MHBAPUAHTHOE) MTPEIMETHOE COACpKAHHE, €r0
CTPYKTYpUpOBAaHHME TIO pa3ieliaM W TeMaM, paclpeiielieHue T0 Kiaccam,
PEKOMEHIyeT TOCIE0BaTeIbHOCTh M3yYEHUs] Y4eOHOro marepuajia ¢ y4ETOM
MEXKIPEIMETHBIX W BHYTPUIPEAMETHBIX CBS3EH, JOTUKKM Y4YEOHOTO IMpoIecca,
BO3PACTHBIX OCOOEHHOCTEW oOyuatomuxcsi. B mporpamme mo Owuonoruu
peanu30oBaH MPUHIMI TMPEEMCTBEHHOCTH C U3y4YeHHUEM OWOJIOTMU Ha YpOBHE
OCHOBHOTO  of0miero  oOpa3oBaHus, Oyiarojaps 4YeMy  IPOCMAaTpUBAETCS
HAMpaBJICHHOCTh HA  MOCJIEAYIOIIEe pPa3BUTHE  OHOJOTMYECKUX  3HAHUH,
OPUEHTUPOBAHHBIX Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOT0 MBIIUIEHUS, TMPEACTaBICHU O 3J0pOBOM 00pasze >KHM3HHU, Ha
BOCIHTAaHHUE OEpEeKHOTO OTHOIICHHWS K OKpy)Kallled NpupoaHoi cpexae. B
nporpaMme Mo OMOJOTHMM TakKe IMOKa3aHbl BO3MOKHOCTH YYEOHOIro IMpeaMmera
«buonorusiy B peanuzauuu TpedboBaHuit DPIOC COO Kk T1UIAHHPYEMBIM
JUYHOCTHBIM, METANpeAMETHBIM M TPEAMETHBIM pe3yJbTaTaM OOydYeHUS U B
GbOopMHpPOBaHUM OCHOBHBIX BHUJOB Yy4eOHO-TIO3HABATEIHHOW  JIEATEILHOCTH
OOy4YaromMxcst MO OCBOCHHUIO COJEpPkKaHUS OHOJOTMYECKOro 00pa3oBaHUsI Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHuUsl.

VYuebnsiil npeamer «buonorus» Ha ypoBHE CpeIHEro o0uiero oOpa3oBaHUs
3aBeplIaeT OuoJormueckoe oOpa3oBaHME B IIKOJE M OPHUEHTUPOBAH Ha
paclMpeHrne W yriIyOJIeHHE 3HAHWUN OOYyYaromuXcsi O JKMBOW MPUPOJIE, OCHOBAX



MOJIEKYJIIPHON W KJIETOYHOW OMOJOTMH, 3MOPHOJOTMHM W OHOJOTMU pPa3BUTHA,
TeHETUKH, CEICKI[UN, OMOTEXHOJIOTUH, SBOITIOIMOHHOTO YUCHHS U SKOJIOTHH.

N3yuenue yueOHoro mpeamera «buonorus» Ha yriayOJIeHHOM YpPOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaIOMIMXCA K TMOCIEAYIONIEMY MOJYyYESHHIO
Ouosioruyeckoro  oOpa3oBaHusi B By3aX M OpraHM3alusX  CpPEIHEro
npodeccuonansHoro oopazoBanusi. OCHOBY €ro cofepaHHs COCTABIIAET CHCTEMa
OMOJIOTMYECKUX  3HAHUM, TMOJIYYEHHbIX NPU H3YYEHUU  OOYy4YarOIIMMHCS
COOTBETCTBYIOIIMX CHUCTEMATUYECKUX Pa3fesioB OMOJIOTUM HA YPOBHE OCHOBHOTO
obmero obpazoBanusi, B 10—11 kmaccax 3Tu 3HaHUA TOMYy4arOT pasBuThe. Tak,
pacmiMpeHbl U YriayOJjeHbl OMOJOTMYECKUE 3HAHUS O PACTEHMSX, >KUBOTHBIX,
rpubax, OakTepusX, OpraHU3ME uYeJOBEKa, OOIIMX 3aKOHOMEPHOCTSX KU3HH,
JIOTIOJTHUTEIBHO BKIIFOUEHBI OMOJIOTHYECKHE CBEJICHUS TPUKIIATHOTO U TOMCKOBOTO
Xapakrepa, KOTOPhlE MOKHO HMCIOJIb30BaTh KAaK OPUEHTHUPHI ISl MOCIEAYIOIIETO
BbIOOpa mnpodeccuu. Bo3mokHa Takke HMHTErpaiusi OMOJIOTMYECKUX 3HAHHUM C
COOTBETCTBYIOIIMMHU 3HAHUSIMU, TMOJYYCHHBIMU OOYYAIOIIUMUCS TPU HU3yYCHUU
bu3uKH, XUMUH, Teorpadui 1 MAaTEMATHKH.

CrtpykTypa mporpamMmbl 1o y4yeObHOMy mnpenmery "buomorusa" otpaxaer
CUCTEMHO-YPOBHEBBIM ¥ SBOJIOIMOHHBIA TOAXOAbI K H3Y4YEHUIO OHOJIOTHUH.
CornacHo UM, U3y4aroTcsl CBOMCTBA U 3aKOHOMEPHOCTHU, XapaKTEPHbIE ISl AKUBBIX
CUCTEM Pa3HOT'0 YPOBHS OpraHu3alliu, IBOJIIOIMU OPraHUYECKOTO MHUpa Ha 3eMIle,
COXpaHEHUs OMOJIOTMYECKOro pa3HooOpa3us IutaHeTsl. Tak, B 10 kiacce
U3y4alOTCsI OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOM Ouonoruu, sMOpUONIOTHH U
OMOJIOTUN DPA3BUTHUS, TEHETUKU U CEJICKIIUU, OUOTEXHOJOTUU U CHUHTETHYECKOU
OMOJIOTUH, aKTyalIU3UPYIOTCS 3HAaHMS OO0ydaromuxcs Mo OOTaHUKE, 300J0THH,
aHaromuu, (usznonorun uenoBeka. B 11 kiacce wu3ydaroTcs 3BOJIIOIMOHHOE
y4eHHe, OCHOBBI SKOJIOTHH U yueHue 0 buocdepe.

VYuebnsiii mnpeamer  «buonorus»  mpu3zBaH  00€CNEYUTH  OCBOEHUE
00y4aroIIMMUCSE OMOJOTUYECKUX TEOPUN U 3aKOHOB, MJIEH, TPUHIIUIIOB U MPABUII,
JIeXKAIKUX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHBI MUpPa, 3HAHUHN O
CTPOCHHH, MHOTO00pa3HMH MU OCOOCHHOCTSAX KIETKH, OpraHu3Ma, IMOMyJIsLuH,
OMOLIEHO3a, SKOCHCTEMbI, O BBIAAIOUIUXCS HAYYHBIX JOCTUKEHUSX, COBPEMEHHBIX
UCCJIEIOBAHUSX B OMOJIOTUY, MPUKIIAJHBIX ACHEKTaX OMOJIOrMYECKUX 3HaHUW. J{is
pa3BUTHS U TOAJEPKAHUS HMHTEpeca OOydarIuxcsa K OHOJOTUH Hapsay co
3HAYUTEIBHBIM O0BEMOM TEOPETUUYECKOIO MaTepuaja B COACP>KaHUU MPOTPAMMBbI
10 OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHEN CTAHOBJIEHUS U Pa3BUTHUSA
TOM WA MHOW oOjacTu OMONOTHH, BKJIAJOM OTEUECTBEHHBIX M 3apyOeKHBIX
YUEHBIX B PEIICHNE BAKHEUITUX OUOJIOTHYECKUX M KOJIOTUUECKHUX MTPOOJIEM.

[enps uzyuenus yuebHoro npeamera «buonorus» Ha yriry0JI€HHOM ypOBHE —
OBJIaJIcHHE  OOy4YalIIMMHUCS  3HAaHUSAMU O  CTPYKTYPHO-(YHKIMOHAJIBHOU



OpraHu3alldyd >KUBBIX CHCTEM pa3HOrO paHra MW NOPUOOpPETEeHHE YMEHUU
UCIIOJIb30BaTh 3TH 3HaHUSA B (JOPMUPOBAHUU MHTEpECa K OMpEIesEHHON o0nactu
npoecCHOHaNbHON JIeATeTbHOCTH, CBSI3aHHOW C OWOJIOTHEH, WM K BBIOODPY
y4eOHOT0 3aBeICHUS IJIs1 TPOJIOJKEHUS OMOJIOrMYEeCKOro 00pa3oBaHusl.

JoctwxkeHne uenu u3ydyeHuss yuyeOHoro mnpeamera «buomorus» Ha
yTrayO0nEHHOM YPOBHE 00€CTIEUMBACTCS PEIICHUEM CIIEIYIONINX 3aa4:

OCBOEHHE OOYYaIOIIMMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHUH: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHSIX, KOHLEMNIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IpaBUiIax, COCTaBISAIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOEHUHU, MHOrooOpa3uu U OCOOCHHOCTSX OMOJOTHYECKUX CHUCTEM (KJIETKa,
OpraHu3M, MOMyJIALHMs, B, OMOTeOoLEeH03, Onocdepa); O BEIAAIOUIUXCS OTKPBITUAX
Y COBPEMEHHBIX MCCIIEOBAHUAX B OMOJIOTUH;

O3HAKOMJIEHHE OOYyYarolMXcsi C METOJaMU TO3HAHMSI KUBOW MPHUPOJBI:
UCCJIEIOBATEILCKUMU  METOJaMU  OMOJIOTUYECKUX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OMOJIOTUH, SMOPHOJIOTMM W OHOJIOTMHM pa3BUTHUS, TE€HETHKU U
CeNIeKIIMM, OHOTEXHOJOTUU W CHHTETHYECKOW OWOJIOTHH, TMaJeOHTOJIOTHUH,
JKOJIOTUH);  METOJIaMH  CaMOCTOSITEJIBHOTO  IMPOBEJIEHUS  OMOJOTHYECKHX
UCCleIoBaHU B Jabopatopum M B 1pupojie (HabmroleHue, HM3MEpEHue,
DKCIIEPUMEHT, MOJIEJIMPOBAHUE);

OBJIaJIcHHE OOyYaroUIMMHUCA YMEHHUSIMU: CaMOCTOSATENbHO  HaXOAUTh,
aHAJIM3UPOBATh U HCIOJIb30BaTh OHUOJOTMYECKYI0 HH(POPMALMIO; TOJIb30BATHCS
OMOJIOTMYECKON TEPMUHOJIOTMER M CUMBOJMKOM; YCTaHaBIMBATH CBA3b MEXIY
pa3BUTHEM OHOJOTMHM U  COLMAIBHO-DKOHOMHYECKMMHU M  3KOJOTHYECKHUMHU
npo0jemMaMu 4YeJOBEYECTBa; OLIEHMBATh IOCJIEACTBUS CBOEH NEATEIBbHOCTH IO
OTHOILICHUIO K OKpPY’KalIIeld NpUpOAHOM cpeae, COOCTBEHHOMY 3/I0pPOBBIO U
3IOPOBBI0  OKPYXKAIOIIUX  JIFOACH; OOOCHOBBIBATH H  COONIOAATH  MEPHI
npouiIakTUKU WHGEKITMOHHBIX 3a00J€BaHU, TIPaBWIA TIOBEJACHUSI B MPUPOJIEC U
oOecrieyeHus 6€30MacHOCTU COOCTBEHHOM KU3HENEATEILHOCTH B UPE3BBIYANHBIX
CUTyallUsIX ~TMPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHBIC HAyUHBIE OTKPBITUS B 001aCTH OHOIOTHH;

pa3BUTHE y OOYYAIOMIMXCA MHTEJUIEKTYyaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEHN
B IPOLIECCE 3HAKOMCTBA C BBIJAIOIIMMUCS OTKPBITUSIMH H COBPEMEHHBIMU
UCCIIEIOBAaHUSIMM B OWOJIOTUH, pEIIaeMbIMU €10 MpodjieMaMu, METOJI0JIOTHEN
OHOJIOTUYECKOTO UCCJIeIOBAaHMUS, IPOBEICHUS AKCTIEPUMEHTAIIbHBIX
UCCJIEIOBAHMM, pelIeHHs] OMOJIOrMYEeCKUX 3a7a4, MOACIUPOBAHUS OMOJIOTUYECKHUX
OOBEKTOB U MPOLIECCOB;

BOCIHMTAHUE Yy 00YyYarOIKXCs LIEHHOCTHOTO OTHOILIEHUS K KUBOW MPHUPOJE B
1EJIOM M K OTJIEJIbHBIM €€ 00beKTaM U SIBJICHUSIM; (POPMUPOBAHUE IKOJIOTUUYECKOMH,



TCHETUYECKOW TPaMOTHOCTH, OOIIEH KyJbTypbl TIOBEICHUS B TPHUPOJIE;
WHTETPAlUN €CTeCTBEHHO-HAYYHBIX 3HAHUN;

npuoOpeTeHre  OO0ydYaloIIMMHUCS  KOMIETEHTHOCTH B PallMOHAJIBLHOM
IPUPOAOIOIL30BaHUN (COOJIO/ICHHE TpaBUJ TOBEJEHUS B MPUPOJE, OXPAHbI
BUJIOB, DKOCHUCTEM, OHMOC(hephl), COXpaHEHUH COOCTBEHHOTO 3/I0POBbS U 3JJ0POBbS
OKpyXXaromux Jrojied  (coOmroneHuss Mep NpodUIakTUKU — 3a00JeBaHUM,
oOecriedyeHue O€30MACHOCTH KU3HEICATCILHOCTH B YPE3BBIUAWHBIX CHUTYAITUSX
OPUPOAHOTO ¥  TEXHOTCHHOTO  XapakTepa) Ha OCHOBE HCIIOJIb30BAHUS
OMOJOTUYECKUX 3HAHUM U YMEHUHN B TTOBCEHEBHOM KU3HU;

CO3JaHM€  YCIOBUM  JUIsi  OCO3HAHHOTO  BBIOOpa  OOYyYarOIIUMHCS
VHIMBUTy AJIbHOM oOpa3oBaTeabHON TPAaeKTOPHH, CIIOCOOCTBYIOIIIEH
noclIeyIoneMy Tpo(ecCHOHATFHOMY CaMOOTPEIEICHUIO, B COOTBETCTBUH C
WHIMBUy AIbHBIMUA HHTEPECAaMH U MOTPEOHOCTSAMHU PETHOHA.

OO011iee YuCI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OUOJIOrMU Ha yriayOJeHHOM
YPOBHE CpeaHero oo01mero oopasoBanus, cocrabiser 204 gaca: B 10 kimacce — 102
yaca (3 gaca B Hezento), B 11 kmacce — 102 gaca (3 yaca B HEJIETIO).

OT6op opraHu3alMoOHHBIX (HOPM, METOJOB U CPEJICTB OOyUYCHHS OHOJIOTHU
OCYUIIECTBISIETCS ¢ YYETOM CHenu(pUKU €ro COJEp:KaHWs U HaIlpaBJIECHHOCTH Ha
MPOJOJDKEHNE  OMOJOTMYECKOro 00pa3oBaHMs B OpraHU3alUsX  CpPEeIHEro
po(ecCHOHANBEHOTO U BBICIIETO 00pa30BaHUS.

OO0s13aTeNbHBIM YCIOBUEM NPU 00YUYEHUH OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBIIIETCSI TIPOBEJICHNE JTA0OPATOPHBIX WM MpaKTHUYeCKux paboT. Taxxke ydactue
O0Oy4YaromMXCcs B BBIMOJTHEHUH MPOEKTHBIX U YYEOHO-UCCIIEN0BATEIBCKUX PaboT,
TEMaThKa KOTOPBIX OMNpENENseTCs Y4YUTEJIeM Ha OCHOBE HMEIOIIHUXCSA
MaTepPHATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIOBHH.



COJEPKXAHME OBYUYEHUA

10 KJIACC

CopepxaHue IPOrpaMMbl, BBIACIEHHOE  KVpPCUBOM, HE BXOAUT B  IPOBEPKY
rocyaapcTBeHHOM utoroBoii arrecrauuu (I'1MA).

Tema 1. buosiorus kak Hayka

CoBpemeHHast Ouonorusi — KOMIUIEKCHas: Hayka. KpaTkas ucropus pa3BUTHS OHOJOTHH.
buonornueckne Hayku W H3ydaeMmble UMH mpobiembl. DyHIaMEHTAIbHBIC, TPUKIATHBIC U
MOMCKOBBIE HAYYHbBIE UCCIIEOBAHUS B OMOJIOTHH.

3HadueHne OnoJIOTMH B (POPMHUPOBAHWU COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. Ilpodeccun, cBszanHple ¢ Owuonorueil. 3HayeHue OUOIOTUM B MPAKTHUYECKON
NEATEIbHOCTH YEJIOBEKa: MEIUILIMHE, CEJIbCKOM XO35WCTBE, MPOMBILUICHHOCTH, OXpaHe
MIPUPOJIBI.

JlemoHcTpanuu

[Toptpets: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, V. I'apseii, .
Mengnens, B. U. Bepuanckuii, U. II. IlaBnoB, M. M. Meunukos, H. U. Basuios, H. B.
Tumodees-Pecosckuii, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmunpl U cxembl: «CBsi3b OMOJIOTUU C APYTUMHU Haykamuy, «Crucrema OHOJIOTrHYEeCKHX
HayK».

Tema 2. J)KuBbie cuCTEMBI U UX U3yUCHUE

JKuBbie cucTeMbl Kak TpeaMeT u3ydeHus ononmoruu. CBOWCTBA KUBBIX CUCTEM: €IUHCTBO
XUMUYECKOTO COCTaBa, JIUCKPETHOCTh M LEJIOCTHOCTb, CJIOXHOCTb M YHOPSJOYEHHOCTh
CTPYKTYpBI,  OTKPBITOCTb,  CaMOOpPraHU3alusi, CaMOBOCIPOU3BEIACHUE, PA3APAKUMOCTD,
M3MEHYHUBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHu3aldd JKHUBBIX CHCTEM: MOJEKYJSAPHBIA, KIECTOYHbIM, TKAHEBBIM,
OpTraHU3MEHHBIH, MOMYJISIIIMOHHO-BUIOBOM, 9KOCHUCTEMHBIN (6roreoneHOTUYECK U ),
ounoctepnsiid. [Iporeccsl, mpoucxoasimue B *KUBbIX cucTeMax. OCHOBHBIE MPU3HAKH KHUBOTO.
Kuzsp kak (opma cymiecTBOBaHUS MaTepuu. Hayku, M3ydaromniyue KUBbIC CHCTEMbI Ha Pa3HBIX
YPOBHSIX OpraHu3aIuu.

N3yuenune xuBbBIX cucTeM. MeToapl Ouonornyeckod Hayku. HaOmromenue, uamepeHwue,
AKCIIEPUMEHT, CHUCTEeMaTu3alus, MeTaaHaiu3. lloHATHE O 3aBUCUMOM U HE3aBUCUMOM
nepemenHoil. [lmanmpoBanme skcnepumenta. [locraHoBka u mpoBepka rumore3. Hynesas
runore3a. [Tonsitue BEIOOPKHU U €€ 10cTOBepHOCTh. Pazdpoc B Ouonornueckux gaHHbIX. O1eHKa
JIOCTOBEPHOCTH IOJYYEHHBIX PE3ynbTaToB. [IpUUMHBI UCKAKEHUS PE3YNIbTATOB SKCIEPHUMEHTA.
[loHsiITHE CTATUCTUYECKOTO TECTA.

JeMoHncTpanuu

Tabmuipt u cxembl: «OCHOBHbBIE TPU3HAKU HKU3HW», «DBHOIOTHYECKUE CHCTEMBD»,
«CBolicTBa KUBON MaTepum», «Y pOBHHU OPraHU3ALMH KUBOH NMPUPOIb», « CTpOEHNE )KUBOTHON
KJIeTKNW», «TKaHM  KUBOTHBIX», «CHCTeMBl OpPraHOB  YEJIOBEUECKOTO  OpraHu3May,
«buoreonenosy, «buocdepar, «MeToabl U3yUSHHS KUBOK IPUPOIBI».

OGopynoBanue: 1abopaTopHOE 000PYAOBAHUE JIJIsI TPOBEACHUS HAOIIOICHIH, M3MEPEHUH,
SKCHEPUMEHTOB.

[TpakTiueckast pabora «lcmonp30BaHHE Pa3MIUYHBIX METOAOB MPHU H3YYEHHH KUBBIX
CUCTEM.

Tema 3. buosiorust KieTku



Knerka — cTpykTypHO-(GyHKIMOHATIBHAS €IMHUIA KUBOTO. VICTOpHS OTKPBITUS KIIETKH.
Pa6oter P. I'yka, A. JleBenryka. Kierounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OcHOBHBIE TIOJIOKEHUSI COBPEMEHHON KJIETOUHOU TEOpUH.

MeTtoapl MOJEKYISIPHOM M KJIETOYHOW OHOJOrMH: MHUKPOCKONMS, Xpomarorpadus,
anekTpodope3, METOA  MEUYeHBIX aTroMoB, auddepeHnuansHOoe  HEHTpU(yrupoBaHHe,
KyJIbTUBUPOBAHUE KJIETOK. M3y ueHue (PUKCUPOBAHHBIX KiemoK. DJACKTPOHHAs MUKPOCKOIIHS.
Kongpokanvnaa mukpockonus. Bumanvhoe (npusicusnennoe) uzyieHue Kiemox.

JeMoHCcTpanuu

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

Tabmuibr 1 cxeMbl: «CBETOBON MHUKPOCKOM», «IJIEKTPOHHBIM MHUKpPOCKOI», «Mcropus
pa3BUTHUSA METOJOB MUKPOCKOIIUI.

O6opynoBaHHe: CBETOBOM MHMKPOCKOI, MHKpPOIIPENapaThl PACTUTENbHbBIX, dUBOTHBIX U
OakTepuaIbHBIX KIJIETOK.

[IpakTtuueckass pabota «M3yueHue MeETOMOB KIETOYHOM Oumosioruu (xpomartorpadus,
anektpodopes, nuddepennmanbaoe neHTpudyrupoanue, [ILP)».

Tema 4. Xumnueckas opraHu3anus KJIETKU

XUMUYECKUN COCTaB KIETKU. Makpo-, MUKPO- U YJIbTPaMUKpPOdJIEMEHThl. Boga u €€ poib
KAK pacTBOPUTENS, PEareHTa, ydacTue B CTPYKTYPUPOBAHUM KIIETKH, TEIUIOPETYIISALHUN.
MuHepanbHble BEIECTBA KIETKH, UX OMoorndeckas poib. Pojib KaTHOHOB M aHHOHOB B KJIETKE.

Oprannueckue BellecTBa KIETKU. buonorndyeckue nonumepsl. benku. AMUHOKUCIOTHBIN
coctaB 0enkoB. CTpykTypbl OenkoBoil Moiiekynbl. [lepBuuHasi cTpykTypa Oenka, menTugHas
CBs3b. BTopuuHas, TpeTnyHas, 4eTBEepTUYHAs CTPYKTYypbl. [JleHaryparus. CBoiicTBa O€NKOB.
Knaccudukanus 6enkoB. buonornueckue ¢yHkiuu 0enkoB. /Ipuonui.

VYrneBoasl. MoHOCaxapuabl, AUCAXapHJIbl, OJUTOCaxapuibl M monucaxapuisl. OOmmid
IUIaH CTpOeHus U (U3MKO-XMMHYECKHE CBOMCTBa yrieBoioB. buonoruueckue ¢yHKIMM
YTJIEBOJIOB.

Jlunuael. IMunpodunsHO-THAPOPOOHEIE  CBOMCTBA. Knaccudukanus  nmunumos.
Tpurnuuepunasl, pochoaunuibl, BOCKU, cTepousl. bruonornyeckue ¢pynkunu aunuaos. OOmme
CBOICTBa OMOJOTMYECKMX MEMOpaH — TEKy4yecTb, CIHOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYIIPOHUIIAEMOCTb.

Hyxneunossie kucnotrel. JIHK n PHK. Ctpoenue HykinenHoBbIX KucioT. HykieoTuasl.
[Mpunmun kommnementapuoctu. [Ipasuno Yapradda. Crpykrypa IHK — nBoiinas crupaib.
Mectonaxoxaenue u ouonornueckue ¢pynkuuu JHK. Bunst PHK. @ynkunu PHK B knetke.

Ctpoenne mosekyinsl AT®. Makposprudeckue cBa3u B moiiekyine AT®. buonoruyeckue
¢ynkunn  AT®. BoccTaHoBIEHHBIE TEPEHOCYMKH, HUX (QYHKUMU B KiIeTKe. [Ipyeue
HYK1eo3uompugocgamuol (HT D). CexBennpoBanue  JIHK.  Memoowt  cenomuxu,
MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrtpykTypHast Ouosiorus: OMOXMMHYECKHEe U OMO(pU3MYECKHUE HUCCIIEOBaHMUS COCTaBa U
NPOCTPAHCTBEHHON CTPYKTYpbl Ouomousiekyl. Moodenuposeanue cmpykmypol u QyuKyuu
Ouomonexyn u ux komniekcos. Komnvromepnuiii ouzaiin u opeanuueckuii cunmes OUOMONLEKYT U
UX HeNnPUPOOHBIX AHANO208.

JemoHcTpanmmn

IToprpersr: JI. [Tonunr, /Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankinun, @. Canrep, C.
[Ipy3unep.

Huarpammbl:  «PacnpenesieHMe XUMHYECKUX DJIEMEHTOB B  HEXHBOW IPUPOIEY,
«Pacmpenenenrne XMuMUYECKHUX AJIEMEHTOB B )KMBOU IPUPOJIEY.



Tabmuupr u cxemsl: «llepuognveckass TabmuIa XUMHUYECKUX 3JIEMEHTOB», «CTpoeHHE
MOJIEKYJbl BOABD», «BemectBa B cocrtaBe oOpraHusMoB», «CTpOoeHHE MOJEKYyJbl Oenkay,
«CTpyKTypbl O€nKOBOW MOJEKYNb», «CTpoeHHE MOJEKYJd YrieBoaoB», «CTpoeHHe MOJEeKYI
anunoBy, «HykiienHoBble KUCIOTHY, «CTpoeHHe MOJIEKYIbl ATO».

O6opynoBaHue: XUMUYECKasi IOCy1a ¥ 000pyI0BaHHE.

JlaboparopHas paboTta «O6HapykeHue OETKOB C MOMOIIBI0 KAUeCTBEHHBIX PEaKIIHiD».

JlaGopatopHast pabota «lccinenoBaHue HYKJIEMHOBBIX KHCJIOT, BBIJCJICHHBIX M3 KJIETOK
Pa3IMYHBIX OPraHU3MOBY.

Tema 5. CtpoeHre U PYHKIIUH KIICTKH

Tunsl KJIETOK: dyKapuoTHYecKass U mpokapuotuyeckas. CTpyKTypHO-GYHKIIMOHATIbHBIE
00pa3oBaHMsl KIETKH.

CtpoeHue mnpokapuoTHUecko kieTku. KietouHnas crTeHka OakTepuii U  apxeil.
Oco0eHHOCTH CTPOEHUS TeTepOoTpodHOI 1 aBTOTPO(GHON MPOKAPUOTHUYECKUX KIETOK. MecTo u
POJIb MPOKAPHOT B OHUOIIEHO3aX.

Crpoenue 1 (pyHKIIMOHHPOBAHUE SYKapHOTHUECKOW KieTku. [lmazmaTtuyeckas memOpaHa
(mnazmanemma). CTpykTypa Iula3MaTHueckoil MeMOpaHbl. TpaHCIIOpPT BELIECTB 4Yepes
MIa3MaTUYeCKyl0 MeMOpaHy: mnaccuBHbIN (muddy3us, obneruéHHas auddysus), aKTUBHBIN
(mepBUYHBIA ¥ BTOPUYHBIA aKTUBHBIA TpaHcmopT). [lomynponurnaemocts MemOpanbl. PaGota
HATPHUI-KaJIMEeBOro Hacoca. DHAOLMTO3: MUHOLMTO3, parounTo3. Dk301unuTo3. KinetouHas cTeHka.
CrpykTypa 1 GyHKIHMU KIETOYHOU CTEHKH PACTEHHIA, TPHOOB.

[utomnasma. Iluro3ome. I{utockener. [IBwkeHue mnuToruiasmbl. OpraHouabl KIETKH.
OnHomeMOpaHHbIE OpraHOUbI KJIeTKH: 3HJomIasMarndeckas cetb (DIIC), ammapat I'onbmku,
JU30COMBI, UX CTpoeHHe U GYHKIUH. B3auMOCBS3b OJHOMEMOpPAaHHBIX OPraHOUAOB KIIETKU.
CrtpoeHue rpaHylsspHOro peTukyinyma. Mexanusm wuanpasnenus oOerkose 6 JIIIC. Cunres
pactBopuMbIX  OenkoB. CuHTE3  KIETOYHBIX MeMOpaH. [mankuili  (arpaHyssipHBIi)
SHAOIUIa3MaTHUecKuii peTukynyM. CekpetopHas ¢yHkuus anmnaparta ['ompmxu. Moouguxayus
benxoes 6 annapame I onvoicu. Copmupoexa 6enxos 6 annapame I onvodcu. TpaHCTIOPT BEIIECTB
B KJIeTKe. Bakyonu pactutenbHbixX KieTok. Kiierounsiii cok. Typrop.

[ToryaBTOHOMHBIE OpPraHOWIBl KIETKM: MHUTOXOHAPUH, IUIaCTUABL. [Ipoucxodcoenue
mumoxonoputi u naacmuod. Cumobuocenes (K.C. Mepeosckosckuil, JI. Mapeyauc). CtpoeHue u
GyHKUMM MHUTOXOHIpUH U mactui. [lepBUuYHBIE, BTOPUYHBIE M CJIOXHBIE IJIACTUABI
(OTOCHHTE3UPYIOIUX JYKApUOT. XJIOPOIUIACTBI, XPOMOIUIACTBI, JICHKOMIACTHI ~ BBICHIUX
pacTeHui.

HememOpanusie opranouab! kinetku CtpoeHue u (GyHKIIUU HEMEMOpPAaHHBIX OPraHOHIOB
KIeTkn. PubGocombl.  Ilpomexxcymounvie  ¢hunamenmoi. MUKpOQUIAMEHTBL. AKmuHo8bie
Muxkpogunramenmol. MBbIIIEUHBIE KIETKU. AKMUHOBbIE KOMNOHEHMbL HEeMbLULeYHbIX KIemoK.
MuxkpotpyOouku. Knerounsiii mnentrp. CTpoeHHE U [BHUXKEHHE KIYTUKOB M PECHUYEK.
Muxkpotpy6ouku nuroriasmsl. Llentpuons. berku, accoyuupoganuvie ¢ MUuKpoguiameHmamu u
Mukpompyboukamu. Momopuvie benxu.

SAnpo. OOosouka sApa, XpOMaTUH, KapUOIUIa3Ma, SAPBINIKH, UX CTPOEHUE U (DYHKLUU.
Snepublii 6enkoBbId MaTpuKC. [IpocTpaHCTBEHHOE PACIONOKEHHE XPOMOCOM B MHTEp(ha3HOM
anpe. Jyxpomamun u 2emepoxpomamur. belku XpoMmaThHa — TUCTOHBIL. J{uHamuxa s0epHOuU
0001104KU 8 Mumose. S0epHulil mpancnopm.

Knerounsle  BkitoueHusi. CpaBHMTENbHAs  XapaKTEpUCTUKAa  KIETOK  JYKapHOT
(pacTUTEIBHOM, )KUBOTHOM, TPUOHON).

JemoHcTpanmmn



[Toptpetsr: K.C. MepexkoBckuid, JI. Maprymuc.

Tabmuupl u cxembl: «CTpoeHHE DYKApUOTHUECKOW KIETKW», «CTpOoeHHe KUBOTHOM
KIETKN», «CTpOeHHE pacTUTENbHON KIIeTKW», «CTpOeHnEe MUTOXOHIApUM», «Sapo», «CtpoeHnue
IIPOKAPUOTUYECKOU KIIETKU».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpENnapaTbl PacTUTEIbHBIX, >XKHUBOTHBIX
KJIETOK, MUKpOTpenaparsl 0akTepHuaIbHbIX KIETOK.

JlaGopatopHas pabota «/3yueHne CTpOeHUs KIETOK Pa3IMYHBIX OPTraHU3MOBY.

[TpakTnueckas padbota «/3ydeHne cBONCTB KIETOUHONH MEMOpaHbI».

Jlaboparopnass pabota «VccinenoBanue IuIasMoiu3a M JIEIUIa3MOJIM3a B PAaCTUTEIIbHBIX
KIIETKaX».

[TpakTiueckas pabota «3ydeHne qBUKEHHS [IUTOTIA3MbI B PACTUTENBHBIX KIIETKAX).

Tema 6. OOMeH BelIECTB U IIPEBPALICHUE SHEPTUU B KIIETKE

AcCUMHIAIHS ¥ AUCCUMWIAIUS — JBE CTOPOHBI MeTabonm3ma. Tumsl oOMeHa BEIIeCTB:
aBTOTpO(HBIE U  reTepoTpodHBIA. YyacTue KHCIOpoJa B  OOMEHHBIX  IpoIleccax.
OHepreruyeckoe oOecnieueHne kieTku: mpeBpaiieHne AT® B 0O0MEHHBIX THpoleccax.
DepMEHTATUBHBIN XapakTep peakmuid KIETOYHOTO MeTabonu3ma. DepMeHTHl, UX CTpPOCHHE,
cBorictTBa W MexaHusM geictBusa. Kodepmentel. Otinuus (HEepMEHTOB OT HEOPTraHUYECKHX
KaTajau3aTopoB.  benku-akTuBaTOppl U OEIKU-UHTUOUTOPBHL.  3aBUCUMOCTh  CKOPOCTHU
(bepMEHTATUBHBIX PEAKIIHI OT pa3TUYHBIX (DAKTOPOB.

[lepBUUHBI CHHTE3 OpraHMYECKHUX BellecTB B KieTke. doTocuHTe3. AHOKCUCEHMbIN U
oKcueenHbvlll  pomocunmes y obaxmepuu. Ceemocoduparowjue nueMeHmsl U NUSMEHMbL
peakyuonHozo yenmpa. Poab xinoporiactoB B mpouecce (oTtocuHTe3a. CBeToBas U TEMHOBAs
dazpl. @omoovixanue, Cz., Cs. u CAM-munvr pomocunmesa. IIpoagykTUBHOCTh (HOTOCHHTE3A.
BnusiHue pa3nuuHbIX GakTOpOB Ha CKOPOCTh (hOTOCHHTE3a. 3HaUeHHe (POTOCHHTE3A.

Xemocunte3.  PazHooOpasue  OpraHM3MOB-XEMOCHHTETHKOB:  HUTPUDUIMPYIOLTHE
OakTepuu, jxene300aKkTepuu, cepoOaKTepru, BOAOPOIHbIC OaKTepUn. 3HaYCHIE XEMOCHHTE3A.

AHaspoOHble opraHu3Mbl. Bunsl 6poxkenus. [IpoaykTsl OpoKeHUSI U MX HCIIOJIb30BAHHE
4eJIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KAaK OOBEKThl OMOTEXHOJOTHMM U BO30YIUTEIH
Oone3Hel.

AbpoOHBIE OpraHu3Mbl. JTambl 2HEpreTudeckoro oOMeHa. I[loAroTOBUTENBHBIN ATarl.
['mukonu3 — 6eCKUCIOPOIHOE pacIIEIICHUE TTIFOKO3bI.

buosiornyeckoe OKHUCIIEHUE, WK KIETOYHOE JIbIXaHue. Pob MUTOXOHIpUN B mpoleccax
Oouosnoruueckoro oxucienusa. Luknumdeckue peakuuu. OkuciauTesbHOE (ochOpHIMpPOBAHUE.
Ouepeuss membpannozo epaouenma npomonos. Cumnmes ATD: paboma npomownnot ATD-
cunma3zvl.  llpeumymiectBa a’poOHOro myTH OOMEHa BELIECTB Tepel  aHadPOOHBIM.
D hEeKTUBHOCTH YPHEPTETUIECKOTO OOMEHA.

JeMoHncTpanuu

[Toptpetsi: k. [Tpuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, 11.
Murtuenn, I'. A. 3aBap3uH.

Tabmumer 1 cxembl: «DoTtocuHTE3», «DHEpPreTHYecKuit oOMeH», «buocuHTe3 Oenkay,
«Ctpoenue pepmenTay, «XeMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000pyA0BaHUE I IPUTOTOBJICHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPENAapaToB.

JlaGopartopHas pabota «/3yueHne KaTaJIuTHIECKON aKTUBHOCTH (epMEHTOB (Ha puMepe
aMuUJIa3bl WM KaTajaasbl)y.



JlaGoparopHas pabota «/3ydeHne HepMEHTATHBHOTO PACIICIUICHHUS IEPOKCH A BOIOPOIa
B PACTUTENIbHBIX U )KUBOTHBIX KJIETKAX).

JlaGopatopHas pabota «CpaBHEHHUE NMPOLECCOB (POTOCUHTE3A U XEMOCHHTE32).

JlaboparopHas paboTa «CpaBHEHHUE MPOIIECCOB OPOKEHUS U IBIXAHUSY.

Tema 7. HacnenctBennast uHpopManus v peaiusanus e€ B KICTKe

Peaknum mMatpuyHOro cuHresa. lIpMHIMI KOMIUIEMEHTAPHOCTH B PEAKLUAX MATPUYHOTO
cuHTe3a. Peanmzanusi HacneacTBeHHOM uWHGpopMauuu. l'eHeTWdeckwii KOJ, €ro CBOMCTBA.
Tpanckpunuus — matpuunbiii cuHTe3 PHK. IIpuHIMNBE TpaHCKpUNIIMK: KOMIUIEMEHTApPHOCTb,
AHTUIAPAIUIEIbHOCTh, aCUMMETPUYHOCTh. Cospegsanue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsmus u e€ stanbl. Yuactue TpaHcnopTtHeix PHK B Guocunrese Genka. YcnoBus
O6uocunTe3a 6enka. Konupoanue aMuHokuciot. Pois pubocom B OnocunTtese Oenka.

Coepemennvie npedcmagnenus o cmpoenuu 2eHos. OpraHuzalus reHoMa y NpoKapuoT U
9yKapuoT. Perymsiiusi akTMBHOCTH T'€HOB y MpokapuoT. ['umoteza omepona (. XKakoo, XK.
Mano). Monekynapuvle mexaHuzmvl dKcnpeccuu 2emog y aykapuom. Ponv xpomamumna 6
peaynayuu pabomul 2eHog. Perynsius 0OMEHHBIX MPOLIECCOB B KieTke. KiieTouHslii romeocTas.

Bupychl — HeksieTouHble (OPMBI KU3HU U 0OJIUraTtHbie mapasuthl. CTpOEHHE NMPOCTHIX U
CJIOKHBIX BHPYCOB, PETPOBUPYCOB, OakrepuodaroB. Kuszneumwiii yuxn [{HK-codepocawux
supycos, PHK-coodepoicawux supycos, bakmepuogacos. Obpamuas mpanckpunyus, pesepmasa,
unmezpasa.

BupycHbie 3a0oneBaHus 4eloBeKa, JKUBOTHBIX, pacrenuid. CIINI, COVID-19,
COLMAJIbHBIE U MEJTUIIMHCKHE TPOOIIEMBI.

Buoungopmamuka: unmezpayus u ananus bonvuux maccusos («bigdatay) cmpyxmyphuix
ouonocuueckux oaunvix. Hanomexmonoeuu 6 oOuonocuu u meduyune. Ilpoepammupyemvie
@dynxyuu benxos. Cnocobvl 0ocmasKu 1eKapcms.

JlemoHcTpanuu

[Toptpetsi: H. K. Konbios, /1. YI. IBaHOBCKMiA.

Tabmunet u cxembl: «buocuHTe3 Oenka», «l'eHeTwueckuii Kom», «Bupyce»,
«bakrepuodarmy.

[TpakTiueckas pabota «Co3iaHue MOJEIH BUPYCay.

Tema 8. )KU3HEHHBIHN UK KJIETKA

Knerounslii muki, ero mepuonsl u peryisiiua. Mutepdasza u muro3. OcobeHHOCTH
mpoIiieccoB, npoTekaronux B uaTepdasze. [loaroroBka kiuetku k neneHuto. [IpecunreTnaeckuit
(TTOCTMUTOTUYECKHI), CHHTETHUECKUA U TOCTCUHTETUYECKUI (MPEMUTOTUYECKUI) MEPUOIBI
UHTEp(Qa3bl.

Marpuunbiii  cunre3 JIHK —  permmmkanwa.  Ilpuanuner  permmmkanmuu  JHK:
KOMIUIEMEHTApHOCTh,  I[TOJIYKOHCEPBATUBHBIA  CHHTE3, AaHTHUIAPAJUIENbHOCTh. MeXaHu3M
permmukanuu  JJHK.  Xpomocombl. CtpoeHue xpomocoMm. Tenomepsl u  TeloMepasa.
XpOMOCOMHBII HabOp KJIETKH — KapHOTHUM. J[MIUIOMAHBIA U TarouJHBIA HaOOpBl XPOMOCOM.
I'omosiornunbie XpoMOcoMBI. [1010BbIE XPOMOCOMBI.

Jenenne kierkn — muro3. CTaJuum MHTO3a U NPOUCXOJAILIME B HUX IMPOLECCHl. THIIBI
muTo3a. Kaproknnes u nutokuHes. buomornueckoe 3Ha4ueHUE MUTO3A.

Perynsauuss MutoTHUeCKOro uukia Kietkd. IIporpammupyemast kierouHas rubenp —
aronTo3.



Knerounoe si1po, XpoMOCcoMBI, PyHKITHOHAIBHAS TeHOMUKA. Mexanusmbl npoaugepayuu,
ougpepenyuposxu, cmapenus u eubenu kiemox. «L{ugpposas knemka» — buounghopmamuuecxue
MoOenu YYHKYUOHUPOBAHUS KIEMKU.

JeMoHcTpanuu

Tabmuupl 1 cxembl: «KWU3HEHHBIM UK KIETKH», «Mutos», «CTpoeHHE XpOMOCOMY,
«Penmukanmsa [JJHK».

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MHKpompenaparsl: «MHUTO3 B KIETKaxX KOpelIKa
JIyKay.

JlabopaTtopHnas padota «M3yueHne XxpoMOCOM Ha TOTOBBIX MHUKPOTIPEIapaTax».

JlaGopaTopnas pabota «HaOmromenne MuTO3a B KJIETKaX KOHUYMKA KOpeIIKa Jyka (Ha
TOTOBBIX MUKPOIIpEmapaTax).

Tema 9. Ctpoenne u pyHKIIH OPraHU3MOB

buonoruueckoe  pasHooOpasue  opraHu3MoB.  OJHOKJIETOYHBIE,  KOJOHHAJIbHBIE,
MHOT'OKJIETOYHBIE OPTaHNU3MBI.

Oco0eHHOCTH CTPOEHUS U KUZHEACITENbHOCTH OJHOKIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJICTOYHbBIE TPUOBI, OJHOKICTOYHBIC BOJIOPOCIIH, IPYTrHe MPOTUCTH. KonoHuanbHbIe
OpraHU3MBl.

B3anmocBA3b yacTeld MHOTOKJIETOYHOTO OpraHu3Ma. TKaHW, OpraHbl U CUCTEMbI OPTaHOB.
OpranusM Kak eauHoe 1enoe. ['omeocras.

Tkanu pacreHwid. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBaTeNbHas, IOKPOBHAs,
MPOBOASILIAs, OCHOBHAsA, MexaHuuyeckas. OCOOEHHOCTH CTPOEHHUs, QYHKUUN U PaclOiOKEHHUS
TKAaHEH B OpraHax pacTEHUM.

TkaHM JKMBOTHBIX M  4Ye€JOBEKa. THUIbI JKUBOTHBIX TKaHEW: JIUTEIUalbHas,
COCIMHUTEINIbHAS, MbIleuHasi, HepBHas. OCOOCHHOCTH CTPOEHUs, (PYHKIHWA U PaCIONIOKEHUS
TKaHEH B opraHax >KUBOTHBIX M YEJIOBEKa.

Oprasbl. BereratuBHble U reHEpaTUBHBIE OpraHbl pacTeHUil. Opranbl U CUCTEMbI OPraHOB
JKUBOTHBIX U 4YesioBeka. DyHKIIMU OpraHOB U CUCTEM OPTaHOB.

Onopa Tena opranuzMoB. Kapkac pacreHuil. CkeneTbl  OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. Hapy>KHbI 1 BHyTpeHHUI cKeneT. CTpOCHHE U THITBI COSAMHEHUS
KOCTEH.

JIBuKeHHEe OpraHu3MoB. JIBMKEHHE OJHOKJIETOYHBIX OPraHu3MOB: amEOOHMIHOE,
KTYTUKOBOE, pECHUYHOE. JIBM)KEHHWE MHOTOKJIETOYHBIX PACTeHWIl: TpPOMU3Mbl M HACTHUH.
JIB>KeHHEe MHOTOKJICTOYHBIX )KUBOTHBIX U Y€JIOBEKa: MbIlieuHas cuctema. Pediekc. CkeneTHbie
MBIIIIBI U UX paboTa.

[Muranue opranuszmoB. IlornomnieHue BOJbI, YTIAEKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacrenusmu. [luTaHue >KUBOTHBIX. BHYTpUIIOJIOCTHOE W BHYTPHKJIETOYHOE NHUIICBApPCHUE.
[lutanre MO3BOHOYHBIX YXMUBOTHBIX. OTAENBI MHUIEBAPUTEIHLHOTO TpakTa. [luieBapuTenbHbIC
»enesbl. [IumeBapurenbHas cuctemMa 4eaoBeKa.

Jpixanue oprann3moB. [Ipixanue pactenuil. JIpixanue xuBoTHBIX. uddy3us ra3os uepes
MOBEPXHOCTh KieTku. KoxkHoe npixanue. [[pixarenpHas moBepxHoOCTh. JKabepHoe u JIErOUHOE
IbIxaHue. JIpIxaHWe TO3BOHOYHBIX YKUBOTHBIX M YEJIOBEKAa. OJBOJIOIMOHHOE YCIOXKHEHUE
CTPOEHHs JETKUX IIO3BOHOYHBIX JKMBOTHBIX. JlpIXaTenpHas cucTeMa 4YeloBeKa. MeXxaHu3m
BEHTWISIIIUK JIETKUX Y TITUI] U MIEKONUTAOMUX. Perynsuus apixanus. [pixaTenbHbie 00bEMBI.

Tpa"cnopT BewecTB y OpPraHU3MOB. TpaHCHIOPTHBIE CUCTEMBI pacTeHui. Tpancmopt
BEIIECTB Yy JKUBOTHBIX. KpoBeHocHass cuctemMa u €€ opraHbl. KpoBeHOcHas cucrema
MIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepale, KpPOBEHOCHBIE COCYyAbl M KpoBb. Kpyru



KpOBOOOpAIleHHs.  OBOJIIOLIMOHHBIE  YCJIOXHEHHMSI  CTPOCHHS  KPOBEHOCHOM  CHUCTEMBI
II03BOHOYHBIX XHUBOTHBIX. PaboTa cepaua u e€ perynsanus.

Beinenenne y opranusmMoB. BelneneHue y pacteHuil. BeineneHue 'y KMBOTHBIX.
Cokparutenbuble Bakyonu. Opranbl BbineneHus. @PuibTpanus, cekpeuuss U oOpaTHOE
BCacChIBaHHE KaK MEXaHU3Mbl pabOThl OPraHOB BblJe/IeHU. CBsA3b MOJOCTH Tea ¢ KPOBEHOCHOM
U BBIJCIUTEIBHON CHUCTEMaMH. BpineneHue y MO3BOHOYHBIX >KMBOTHBIX M uenoBeka. lloukn.
Crpoenue u pyHkuuoHupoBanue HeppoHa. OO6pazoBaHrEe MOUH Y YEIIOBEKa.

3ammTa y OpraHu3MoB. 3allliTa y OJHOKJIETOYHBIX opraHu3MoB. Cropbl OakTepuil u
LUCTHI MPOCTEUIINX. 3aIMTa Yy MHOTOKJIETOUHBIX pacteHuil. KyTtukyna. Cpencrsa naccuBHOM U
XUMHUYECKOH 3aIUTEI. OUTOHITNEL.

3amuTa y MHOTOKJIETOYHBIX )KUBOTHBIX. [I0KpOBBI M X IPOM3BOAHBIE. 3alIUTa OpraHU3Ma
or Oone3neil. MMMmyHHas cuctema denoBeka. KIETOWHBII M TyMOpadbHBIA WMMYHHTET.
Bpoxnéuuelii u  mpuOOpeTEHHBIM  cnenuuvyeckuid HMMMYHHUTET. Teopusi KIOHAIBHO-
cenexktuBHoro ummynurera (I1. Dpaux, ®@. M. bepner, C. Tonerasa). BocnanurenbHble OTBETHI
opranu3MoB. Poiib BpokJIEHHOT0 MMMYHHMTETA B Pa3BUTHU CUCTEMHBIX 3a00JI€BaHHMH.

PaznpaxxuMocTh M peryiasiuuss y OpraHu3MoB. Pa3ipakuMocTh y OJHOKJIETOUHBIX
opranu3MoB. Takcucel. Paznpa)kumMocTh M peryidnus y pacTeHuil. PocToBble BelecTBa U HX
3HA4YCHHUE.

HepBHas cucrema u pediaekTopHas peryisnus y XUBOTHBIX. HepBHas cucrema u eé
OTIENbl. DBOJIOLMOHHOE YCJIOXHEHHE CTPOEHUS HEPBHOM CHUCTEMBI y >KMBOTHBIX. OTxensl
TOJIOBHOTO MO3ra IIO3BOHOYHBIX JKUBOTHBIX. Pediexc u peduexropHas ayra. besycioBHble u
YCIIOBHBIE PE(IIEKCHI.

I'ymopanbHast perymsiiuss M SHIOKPUHHAs CUCTEMa JKMBOTHBIX M 4yesoBeka. JKenessl
OHJOKPUHHOW CHCTEMBI M HMX TOPMOHBI. JlelicTBME TOpMOHOB. B3auMOCBs3b HEpPBHOU U
SHAOKPUHHOU cucTeM. [ mmoranamo-runoduszapHas cucrema.

JlemoHcTpanuu

[Toptper: W. I1. [TaBnos.

Tabmuupel U cxembl: «OJHOKIETOYHBIE BOIOPOCIN», «MHOTOKIETOUYHBIE BOJIOPOCINY,
«bakrepum», «llIpocreiimme», «OpraHbl LBETKOBBIX pacTeHui», «CucreMbl OpraHoB
IIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHHe HaceKOMbIX», «TKaHM pacTeHMID,
«Kopuesbie cuctembl», «Crtpoenue ctelas», «CTpoeHHe JIHUCTOBOM MIacTUHKWY, «TKaHU
KUBOTHBIX», «Ckener 4venoBeka», «llumeBapurenpHas cuctema», «KpoBeHOCHas cucremay,
«/lpixarenpHas cucrema», «HepBHasg cucrema», «Koxa», «MplniedyHas cHUCTEMay,
«BpienurenpHas cucreMa», « OHIOKpPUHHAA cucTeMay, «CTtpoeHue Mplmuel», «MMMyHUTET?,
«KumeunononoctHele», «Cxema nuTaHus pacTeHH», «KpOBEHOCHBIE CHCTEMBI ITO3BOHOUYHBIX
JKUBOTHBIX», «CTpoeHue ruape», «CTpoeHue 1ianapun», « BHyTpeHHee cTpoeHHe J0KIEeBOTrO
yepssi», «HepBHas cucrema ppiO», «HepBHas cucrema msrymku», «HepBHas cucrema
npecMbikaomuxcs», «HepBHas cuctema nTun», «HepBHas cuctemMa MIIEKONMTAIOIIUXY,
«HepBHas cucrema uenoBekay, «Peduexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKpONpENnapaTbl OJHOKIETOYHBIX OpPraHU3MOB,
MUKpoOIIpenapaTthl TKaHEeW, paKOBUHbBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX, UITIOKOXKHX, JKUBbIE
9K3EMIUISIpbl KOMHATHBIX pacT€HU, repOapuu pacTeHUH pa3HbIX OT/EJIOB, BIAXKHBIE IpENapaThl
KUBOTHBIX, CKEJICThI I03BOHOYHBIX, KOJUIEKIIUU OECII03BOHOYHBIX KUBOTHBIX, CKEJIET YeJIOBEKa,
o0opynoBaHUE [ JIEMOHCTpAalUMd [IOYBEHHOIO M  BO3AYIIHOIO THMTAaHUS PACTEHUH,
paciieTuieHusl Kpaxmajia u OenkoB Toa JedcTBHeM (GEepMEHTOB, OOOpyJOBaHUE JIA



JEMOHCTpPALIMU OIBITOB IO U3MEPEHUIO KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTeJIbHbIX
JBUKEHUW, MOJEIIA FOJIOBHOT'O MO3Tra PA3JIMYHbIX )KUBOTHBIX.

JlaGopatopHas pabota «/3yueHue TkaHel pacTeHHiD».

JlaboparopHnas paboTa «3y4ueHne TkaHel KHBOTHBIX).

JlabopaTtopHnas pabota «M3yueHne opraHoB IIBETKOBOTO PACTCHUSI.

Tema 10. Pa3MHOX€EHHE U pa3BUTHE OPTaHU3MOB

@DopMbI pa3MHOXKEHHSI OPraHU3MOB: Oecrioioe (BKIII0Yas BEreTaTUBHOE) U 10JI0BOE. Buabl
0ecrooro pa3MHOKEHUS: IOYKOBAaHUE, CIIOPYIISILNS, (pparMeHTalus, KIOHHPOBAHUE.

[TonoBoe pa3mHoxenue. IlomoBele kieTku, wiau ramersl. Meio3. Craaun Meiio3a.
IToBenenue xpomocoM B Mmeio3e. KpoccunroBep. buonornuecknii cMpICi Meio3a ¥ MOJIOBOTO
npouecca. Melo3 ¥ ero MecTo B JKU3HEHHOM LIMKJIE OPIaHU3MOB.

IIpensaponpiieBoe  paszBurHe. l'ameroreHe3 'y JKMBOTHBIX. IlosoBbIE — Kemne3bl.
OO6pa3oBaHue W pa3BUTHE MOJIOBBIX KIeTOK. CnepmaTtoreHe3 u oorene3. CTpoeHHUE MOJIOBBIX
KJIETOK.

Omo10TBOpEeHNE U HMOPHOHAIBHOE pa3BUTHE >KUBOTHBIX. CIOCOOBI OIIOOTBOPEHUS:
Hapy»KHOe, BHyTpeHHee. [lapTreHorenes.

NunuBuyanpbHOE pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOPHOJIOTHUS — HayKa O Pa3BUTHH
opranu3MoB. Mopghozenesz — oOna u3z enagnvlx npoodiem smopuonrocuu. Konyenyus mopghozernos
u mooenu mopghocenesa. Ctaaun sMOpHOTeHe3a )KUBOTHBIX (Ha MpUMepe JATyIKH). J[pobineHue.
Tunbl npobnenust. /Jemepmunupogantoe u HedepmMuHupogannoe opobnenue. bnacmyna, munvi
onacmyn. OCoOCHHOCTH JPOOJICHUSI MIICKOTHMTAIONINX. 3apOJBIIIEBBIE JTUCTKUA (TaCTPYJISIIHS).
3aknaJKka OpPraHOB W TKaHEW M3 3apOJbIIIEBBIX JIMCTKOB. B3anMHoe BiMsiHUE wyacTeil
pa3BuBawIerocs 3apojpima (d3MOpHOHaNbHAs WHAYKLIMSA). 3akiajJka IUlaHa CTPOCHUs
JKUBOTHOTO KaK pe3ylbTaT HEpapXU4YECKUX B3aMMOJEHUCTBMM TIeHOB. DBimsHue Ha
AMOpPUOHAIILHOE Pa3BUTHE PA3IUYHBIX (PAKTOPOB OKPYKAIOIIEH CPEIbI.

Poct u pa3Butue >xuBOTHBIX. [locTomMOpuonaneHbi mnepuoja. IIpsMoe u Hempsimoe
pa3Butue. Pas3Butne ¢ meramopdo3oM y O€CrmO3BOHOYHBIX U TIO3BOHOYHBIX IKHUBOTHBIX.
buonoruueckoe 3HaueHUE MPSAMOrO U HEMPSMOIO Pa3BUTHA, UX PACIPOCTPAHEHUE B INPUPOJE.
Tunsl pocta >XKUBOTHBIX. DaKTOPbl pEryisiliud pocTa >KUBOTHBIX U uejoBeka. Cranuu
MOCTAIMOPHUOHAILHOTO DPA3BUTHS y JKUBOTHBIX M ueioBeka. [lepuolibl OHTOreHe3a dYeloBeKa.
Crapenue 1 cMepTh Kak OMOJIOTHUECKUE POLIECCHI.

PasmHoxeHne u paszButue pacteHuil. ['amerodut u crnopodur. Meio3 B KU3HEHHOM
nukie pacrenuit. OOpa3oBaHue cmop B Tpoiecce Meio3a. ['ameroreHes y pacTeHUH.
OmnnonoTBOPEHNE M Pa3BUTHE PACTUTEIBHBIX OpPraHUW3MOB. J[BOHHOE OIJIOJOTBOPEHHUE Y
[IBETKOBBIX pacTeHuid. OOpa3oBaHUe U pa3BUTHE CEMEHHU.

MexaHu3Mbl PEryJIsLuU OHTOT€HEe3a Y PACTEHUM U KUBOTHBIX.

JeMoHncTpanuu

[Toptpetsi: C. I'. HaBamun, X. [Inemas.

Tabnuuel u cxembl: «BeretatnBHoe pa3MHOXKeHHE», « THUIbI 6eCIoIOro pa3MHOKEHHD,
«Pa3MHOXeHHEe xJaMHIOMOHaAbD», «Pa3MHOXeHue »IBIUVIEHb», «Pa3MHOXKEHHE TUAPBD,
«Meito3», «Xpomocomsely, «[amerorenesy», «CTpoeHHE SMIIEKICTKH U CIIEPMATO30UIA,
«OcHOBHBIE cTaauu OHTOreHe3a», «lIpsiMoe m Hempsmoe pasButhe», «Pa3zBuTue MaiicKoro
Kykan, «Pa3zBurue capanumn», «Pa3Butue nsarymku», «/{BoiHOE OIIIOJOTBOPEHUE Y LBETKOBBIX
pactenmit», «CTpoeHHe CeMsSH OAHOIOJBHBIX M ABYJOJBHBIX pacTeHUi», «KU3HEHHBIM LMK
MOPCKOM  KamycTbl», <«OKWU3HEHHBIH LMK Mxa», <«OKU3HEHHBIM UMK MNanopOTHUKAY,
«OKM3HEHHBIN TUKII COCHBDY.



OOGopynoBaHHe: CBETOBOW MHUKPOCKOT, MUKPOIIpENapaThl SUIIEKIECTOK U CTIEPMATO30U/I0B,
Mozeib «L{UKII pa3BUTHS JIATYILIKNY.

JlaboparopHass pabora «V3yueHue CTpPOEHHS TIOJNOBBIX KIETOK Ha TOTOBBIX
MUKpOIpenaparax.

[IpakTtuueckas pabora «BbIsIBICHHE NPU3HAKOB CXOACTBA 3apOJBIINICH TO3BOHOYHBIX
JKUBOTHBIX).

JlaboparopHas pabota «CTpoeHHe OPraHOB Pa3MHOKEHHS BBICIITNX PACTCHUI.

Tema 11. 'eneTnka — Hayka 0 HacJI€ACTBEHHOCTH U M3MEHYUBOCTH OPraHU3MOB

HcTtopusi cTaHOBIEHUS U pa3BUTHUS I'€HETUKM Kak Hayku. Pabotel I. Menpens, I'. ne
®pusza, T. Moprana. Ponb oredecTBEeHHBIX y4Y€HBIX B pa3BUTHH TeHeTHKU. Paborer H. K.
Konsuosa, H. . BaBunosa, A. H. benosepckoro, I'. 1. Kapneuenxko, FO. A. ®ununyenko, H. B.
Tumodeesa-Pecosckoro.

OCHOBHBIE TEHETUYECKUE MOHSATUS U CUMBOJBL. [ OMOJOTHUYHBIE XPOMOCOMBI, aJlJIeTbHbIE
TEHbl, AJIbTEPHATUBHbIC IPU3HAKH, JIOMHUHAHTHBIA W PEUECCUBHBIA IPU3HAK, T'OMO3WUIOTA,
reTepo3uroTa, 4Mcras IUHUS, THOPUABI, TeHOTHMN, (eHoTUurl. OCHOBHBIE METOJbl TE€HETHKHU:
rUOPUA0IOrMUECKUM, HTUTOIOTUUECKHH, MOJIEKYISIPHO-T€HETUUYECKU.

JemoHcTpanumn

[Toptpetsi: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. U. Basunos, A. H.
benozepckuit, I'. JI. Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodees-PecoBckuii.

Tabmure! U cxeMbl: « MeTOIbI TeHETHKID, «CXEMBI CKPETTUBAHUS.

JlaGopaTtopHnas pabota «Jlpo3oduia kak 00bEKT FTeHETUIECKUX UCCIICTIOBAHUIN.

Tema 12. 3aKkOHOMEPHOCTH HACJIEICTBEHHOCTH

Mounorubpunnoe ckpeuiBanue. IlepBeiii 3akoH Menaens — 3akoH eAMHOOOpasus
rudpuoB nepBoro nokosjeHus. IlpaBuno nomuHupoBanus. Bropoil 3akoH Menaens — 3akoH
pacuieruieHus mpu3HakoB. [{uronorunyeckre OCHOBBI MOHOTHOPUIHOTO CKpenuBanus. | numoresa
YUCTOTHI TAMET.

AHammsupyromee — ckpemuBaHue.  [IpoMeXyTOUHBI ~ XapakTep  HaclIEJOBAaHMS.
Paciennenue npu3HaKkoB U HEIIOJIHOM JOMUHHUPOBAHUU.
Hurubpunnoe ckpemuBanue. Tpetuil 3akoH Menaens — 3aKOH HE3aBUCHUMOTO

HaCJIeJOBaHUsI MPU3HAKOB. [uToMOrNYeckre OCHOBBI IUTHOPUAHOTO CKPEIIUBAHHUS.

Cuernnensoe HacienoBanue npusHakoB. Pa6oter T. Moprana. CrierieHHOe HaclleJJOBaHHe
T€HOB, HAPYLIEHUE CLETUIEHUS MEXKAY T'€HaMH. XPOMOCOMHAasl TE€OPHUsS HACIIEICTBEHHOCTH.

['eneruka mona. XpoMOCOMHBIM MEXaHU3M OIPEAETCHHs MoJia. AyTOCOMBl U TOJIOBBIE
XpOMOCOMBI. ['OMOrameTHbli M reTeporaMeTHbli MoJ. ['eHeTuyeckas CTPYKTypa HOJOBBIX
xpomocom. HacnenoBanne nNpu3HAKOB, CLETUIEHHBIX € ITOJIOM.

I'enoTun kak nenoctHas cucrema. l[lmeloTponus — MHOXKECTBEHHOE JACHCTBHE TE€HA.
MHOK€eCTBEHHbI ajuiein3M. B3auMoaencTBue HealuleNIbHbIX T€HOB. KoMIIIEMEHTapHOCTD.
Onucras. [lomumepusi.

['eHeTnueckuii KOHTPOJIb Pa3BUTHUS PACTEHUM, JKUBOTHBIX M YEJIOBEKA, a TaKXKe
(U3HOIOTHYECKUX  TIPOIICCCOB, TIOBEJCHUS W KOTHHTHBHBIX (QyHKImiA. [ eHeTndeckue
MEXaHU3Mbl CUMOHMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUSI «XO35IMH — Mapa3suT» U «XO35UH —
MUKpoOnom». ['eHeTHuecKkre acTeKThl KOHTPOJIS U U3MEHEHUs HacJaeICTBEHHOM nHpopMaluu B
ITOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JeMoHcTpanuu

[Toptpetsi: I'. Menaens, T. Mopras.



Tabmuupbt u cxemsl: «IlepBbiii 1 BTOpoi 3akoHbI MeHnens», «Tperuit 3akon Menpaensy,
«Ananusupymoliiee ckpemuBanmne», «Hernoianoe nomuanpoBanue», «ClemieHHOE HAaclleJOBaHUE
MPU3HAKOB y Ipo3od by, «I'eHeTnka nonay, «Kapuorun yenosekay, «Kapuotum Apo30puib,
«Kapuotun nrutib», « MHOKECTBEHHBIN ajuiean3my», « B3anumoielicTBre reHoBY.

ObopynoBaHue: MOJENb sl JEMOHCTPAIlMA 3aKOHOB €IMHO00pas3usi THOPHIIOB MEPBOTO
MOKOJICHUS] U PACLUCIUICHUS MPU3HAKOB, MOJEIb ISl JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HACJIEI0BAHMS NMPU3HAKOB, MOJIENb JUIsl IEMOHCTPALIMK CUEIJIEHHOTO HACIE0BaHUs MPU3HAKOB,
CBETOBOM MHUKPOCKOII, MUKpompenapar: «pozoduay.

[TpakTideckass pabora «V3ydeHue pe3yiabTaTOB MOHOTHOPUIHOTO CKPEIIMBAHHS Y
JIPO30(UITBD».

[IpakTiueckast pabora «V3yueHue pe3ynbTaTOB IUTHOPUAHOTO CKpEIIMBAHUS Yy
JIPO30(UITBD».

Tema 13. 3aKkOHOMEPHOCTH U3MEHUYUBOCTH

B3aumopeiictBue reHotuna u cpeapl npu GopmupoBaHuH (peHotuna. M3MEeHYMBOCTH
npu3HakoB. KauyecTBeHHbIE W  KOJMYECTBEHHbIE MpU3HAKU. Buasl HU3MEHYMBOCTH:
HEHACJICJICTBEHHAs U HACJICICTBECHHASI.

MonudurkannonHas U3MEHYUBOCTb. Ponb cpeabl B (OpMUPOBAaHUUM MOJUGPUKALMOHHON
n3MeHunBocTH. Hopma peakiuu npu3Haka. BapwanuoHHBIH psiq U BapuanuoHHas kpusas (B.
Horanucen). CoiicTBa MOIU(DUKAIIMOHHON N3MEHUYUBOCTH.

I'emoTunuueckass HW3MEHYUBOCTHL. (CBOKWCTBA TE€HOTUIINYECKOM WM3MEHUYHUBOCTH. BuIbI
FeHOTUITUYECKOW U3MEHYMBOCTU: KOMOMHATUBHASL, MyTallUOHHAS!.

Kom0OuHaTuBHAass M3MEHYMBOCTh. Mei03 UM MOJOBOM MpOIlecC — OCHOBA KOMOWHATHBHOU
M3MEHYUBOCTU. POsIb KOMOMHATUBHOM U3MEHUYUBOCTH B CO3JaHUH I'€HETHYECKOTO Pa3HO00pa3us
B IIpe/iesiax OJIHOTO BUJIA.

MyTarmonHasi W3MEHYMBOCTh. BHABI MyTanuid: TEHHBIE, XPOMOCOMHBIC, TEHOMHBIC.
CHoHTaHHbIE W WHAYUUMPOBAHHBIE MYTAlMM. SInepHbIE M IUTOILIa3MAaTHYECKUE MYTalUU.
Comarnueckre M MoOJOBble MyTaluud. [IpUuMHBI BO3HUKHOBEHMS MyTaluil. MyTareHel U HX
BIIMSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAI[MOHHOTO Mpolecca. 3aKOH TOMOJOTHYECKHX
psnoB B HacienctBeHHoW wusmeHunBoctd (H.M. BaBunos). BuesnepHas W3MEHUHMBOCTH H
HACJIEJICTBEHHOCTb.

Onueenemuka U 9NULEHOMUKA, POIb SNUSEHEMUYEeCKUX (aKkmopos 6 HACIe008aHUU U
UBMEHYUBOCU (eHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOB.

JeMoHncTpanuu

[Toptpetsi: I'. ne @pus, B. Moranucen, H. 1. BaBumos.

Tabmumel 1 cxembl: «Buasl W3MEHUUBOCTHY, «MoAH(UKAIMOHHAS W3MEHUHUBOCTHY,
«KomOuHaTHBHAS  HM3MCHYHMBOCTEY, «Metio3y, «OmogoTBOpEHUEY, «['ereTnueckme
3a00JieBaHus YelloBeKa», «Buapl MyTanuii».

O6opynoBaHue: XuBble W repOapHbIe SK3EMIUISIPbl KOMHATHBIX PACTEHHM, PUCYHKU
(poTorpadun) KMBOTHBIX C pa3IMYHBIMU BUIAMU U3MEHYHBOCTH.

Jlaboparoprnass  pabora  «lccnemoBaHWE — 3aKOHOMEPHOCTEH — MOIU(DUKAIIMOHHOM
U3MEeHUYMBOCTH. [loCcTpOoeHHE BapHallMOHHOIO pPsifia U BApUALMOHHON KPUBOD.

[TpakTuueckas padota «MyTaruu y 1po30¢uisl (Ha TOTOBBIX MUKpPOIIpENapaTax).

Tema 14. ['enetuka yenoBeka

Kapuotun uenoBeka. MexayHapoaHasi MporpaMma HCCIIEIOBAHHMS T€HOMa YeJIOBEKa.
MeToapl U3yueHusi TEeHEeTUKU 4YeOBEKa: reHealloTMYecKuil, OJM3HEOBbI, TUTOreHETUYECKHIA,
MONYJISLMOHHO-CTATUCTUYECKUH, MOJIEKYJISIpHO-TeHeTHYeCKUid. COBpPEMEHHOE ONpeeseHue



TEHOTHUIIA: TOJTHOT€HOMHOE CEKBEHUPOBAaHUE, TEHOTUIIMPOBAHKE, B TOM 4Hcie ¢ nomouisko [TIP-
aHanuza. HacnencrBennsie 3a00seBanus yesnoBeka. ['eHHbIe 1 XpOMOCOMHBIE 0OJIE3HU YelIOBEKa.
bonesnu ¢ HaciencTBEHHOW NpeApacioyIoKEHHOCThIO. 3HAUEHHE MEAMIMHCKONW TE€HETHKH B
OpPEOTBPALICHUN U JICUCHUM TE€HETHYECKHX 3a00JeBaHUN dYenoBeka. MeaMKO-TeHETHYECKOe
KOHCYJbTUpoBaHUE. CTBOJIOBbIE KIETKH. [IOHATHE «TEHETUUECKOTO Tpy3ay». DTHUECKHUE aCTIEKThI
UCCJIEIOBAHUM B 00JIACTH PEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['eneTnueckue (GaxkTopbl MOBBIIIEHHOW UYyBCTBUTEIBHOCTH YeNOBeKa K (pU3MUECKOMY U
XUMHUYECKOMY 3arpsi3HEHUIO OKpy’Karolled cpenpl. ['eHeTmdeckas MpenpacnoioKEeHHOCTh
YeJIOBEKa K MaTOJIOTUSIM.

JemoHcTpanmmn

Tabmuuel u cxemsl: «Kapuotun uvenoBeka», «MeToabl U3yuyeHHsS T€HETUKU YelIOBEKay,
«I'enernueckure 3a00JI€BaHUS YEIIOBEKAY.

[Tpaktudeckas padora «CocTaBieHHE U aHAIHU3 POJOCIOBHOMI».

Tema 15. Cenexkuusi opraHu3MOB

JlomecTukanus M ceneknus. 3apoKIEHUE CEJIEKIMM M JoMectukauuu. YueHune H. .
BaBunosa o LleHTpax mpoUCXOXKACHUS U MHOT000pa3us KyJbTypHBIX pacTeHuil. Poib cenexium
B CO3JJaHMM COPTOB pACTEHUH H TOpoJa >KUBOTHbIX. CopT, mMNopoja, IITaMM. 3aKOH
TOMOJIOTHYECKUX PSAJOB B HacieAcTBeHHOM m3MeHunBoctd H. M. BaBunosa, ero 3Hauenue nis
CEJIEKIIUOHHON PabOTHI.

Mertoab! cenekuoHHOo paboThl. VICKycCTBEHHBIN 0TOOP: MacCOBBIA M MHIUBUAYaTbHBIN.
Drtanbl KOMOMHAIIMOHHOW celieKuu. VcmbiTaHue mpou3BOAUTENCH MO moToMcTBY. OTOOp MO
TEHOTHITY C ITOMOIIBIO OILIEHKH (PEeHOTHIIa TOTOMCTBA M OTOOP MO F€HOTUITY C TOMOIIIBIO aHAIN3A
JHK.

HckycCTBeHHBI MyTareHe3 Kak METOJ] CENEKIMOHHOW paloThl. PamuanuoHHBIN U
XUMHYECKMH MyTareHe3 Kak MCTOYHMK MyTalMid Yy KyJbTYpHbIX (OpPM OpraHu3MOB.
Hcnonp30BaHWe TE€HOMHOTO pENAKTUPOBaHHMS M MeTofoB pekoMOuHaHTHbIX JHK ans
MOJIYYEHHUS] UCXOJHOTO MaTepHalia Juisl CEJIEKIUH.

[Tonyyenune mnonuruionoB. BHyTpuBHaoBas rubpuansanus. bau3kopoacTBeHHOE
CKpellMBaHue, Wiu UHOpuIuHT. HepoacTBeHHOE ckpemuBaHue, Wik ayTOpuauHr. ['eTeposuc u
ero mnpuyuHbl. Vcmnonb3oBaHue rerepo3uca B cenekuuu. OtganéHHas TUOpHUIU3ALUAL.
[Ipeononenue Oecrmonusi MEXBUAOBBIX THOPUAOB. JIOCTHMKEHHS CENEeKUUMH PpACTeHUH W
YKUBOTHBIX. «3€1EHas peooOYUL.

CoxpaHeHne U H3y4YEHHE T'€HETUYECKUX PECYpCOB KYJIbTYPHBIX PACTEHUH M UX JHUKHX
poauyeii 11 CO3aHMsI HOBBIX COPTOB M THOPHUIOB CEITbCKOXO3MCTBEHHBIX KYIbTYp. M3yuenue,
coxpanenue u ynpasieHue 2eHemudecKUMu pecypcami CenbCKOX03AUCMEEHHbIX U NPOMbICIOGbIX
HCUBOMHBIX 8 YENAX YIYUULeHUs CYUeCmBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM 4ucie ¢ NPUMeHeHUeM COBPEMEHHBIX MeMO008 HAYUHBIX UCCIe008aHUL, NepedosblX Uoel U
nepcneKmuBHbIX MexHoN02Ul.

JeMoHcTpanuu

IToptpetsr: H. U. BaBunos, U. B. Muuypun, I'. JI. Kapneuenko, I1. I1. JIykpsnenko, b. JI.
Acraypos, H. bopnoyr, /1. K. bensies.

Tabmus! 1 cxembl: «L{eHTpBI MPOUCXOXKIEHHSI U MHOT000pa3us KyJIbTYPHBIX pacTeHUID,
«3aKOH TOMOJIOTMYECKHX pSAJOB B HACJIEACTBEHHONM HM3MEHYMBOCTH», «METONBI CEIEKLIUN»,
«Otnanénnas rudpuam3anms», «MyrareHesy.

JlaGopaTopnas paborta «/3ydeHue COpPTOB KYJIbTYPHBIX PACTCHHH W MOPOJ JOMAITHUX
AKUBOTHBIX».



JlabopaTtopHas pabota «3y4ueHue METOI0B CENEKIIMA PACTEHUI.

[TpaxTuueckas padota «[IpuBHBKa pacTeHUI.

Okckypeusi « OCHOBHBIE METOJABI U JIOCTIDKEHUS CEJIEKIMU PACTCHH M KHUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (pepMy, COPTOUCHBITATEIbHBIA Y4YacTOK, B TEIJIMYHOE
XO3SHCTBO, B JIAOOPATOPHUIO arpOyHUBEPCUTETA WIIH HAYYHOTO IIEHTPA)».

Tema 16. buotexHonorust u CHHTETHYECKAsE OMOJIOTUS

OOBEKTHI, HCIOJIb3yeMble B OMOTEXHOJOTHH, — KIETOYHBIE U TKAHEBBIE KYIbTYpHI,
MUKpPOOPTaHU3MBI, HMX XapaKTepUCTUKA. TpaJWIMOHHAsE OWOTEXHOJIOTHS: XJIeOOomeueHue,
MOJIy4YeHUE KHUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAENE. MukpoOuonorndeckuii cuure3. OObeKThI
MUKpOOHOJIOTHYeCKUX TexHonorui. [IponsBoacTBo Oenka, aMMHOKUCIOT U BUTAMHHOB.

Co3naHve  TEXHOJOTMM W MHCTPYMEHTOB  IIEJICHANPABICHHOTO  U3MEHEHUS U
KOHCTPYMPOBAHUS TEHOMOB C II€JIbIO TIOJYYEHHsI OPTaHU3MOB M UX KOMIIOHEHTOB, COJIepKaIINX
HE BCTPEYAIONINECS B MPUPOC OMOCUHTETUYCCKHE ITYTH.

Knerounass umxxenepus. MeToabl KyJabTypbl KJIETOK M TKaHEW PACTEHUU W >KUBOTHBIX.
Kpuobanku. Comaruueckas THOpHIM3alMsS W COMaTHYeckuil smOpuorenes. Mcmonp3oBaHue
TaliOuJI0B B CEIEKUUU pacTeHUil. [lonyuenue MOHOKIOHANbHbIX anmumen. Fcnonvsoeanue
MOHOKJIOHANbHBIX U NOJUKIOHATILHLIX anmumen 8 meouyune. VICKycCTBEHHOE OIUIOJJOTBOPEHHUE.
PekoHCTpyKIIMST SHWLEKIETOK M KIOHUPOBAHME >KUBOTHBIX. MeETOA TpaHCIUIAHTAUWU sAEp
KIETOK. TexHonozcuu 0300po6ieHUs, KYIbMUBUPOBAHUL U MUKDPOKIOHANbHO20 PA3ZMHONCEHUS
CEeNbCKOXO3AUCMBEHHBIX KYIbMYD.

XpoMOCOMHAasi ¥ Te€HHasi UHKeHepus. MICKyCCTBEHHBIM CHHTE3 T€Ha M KOHCTPYHpPOBaHUE
pexomOuHanTHbIX JAHK. Cozdanue mpanceennvix opeanuzmos. JJoCTHXKEHUS U NEPCIEKTUBBI
XPOMOCOMHOM ¥ TEHHOW WH)XEHEPUHU. OKOJIOTUYECKHE M HTHUYECKHE NpOoOJIeMbl T'eHHON
WHXEHEPUH.

Menunuackue 6unorexnonoruu. [loctrenomuas nudposas meauiuHa. [1IP-nuarnocTuka.
MeTa0osI0MHBIN aHANNU3, TEHOLIEHTPUUYECKUN aHAJIU3 MPOTEOMa YeIOBeKa JIIsl OLEHKHU COCTOSHUS
ero 3a0poBbs. Vcmosnp3oBaHME CTBOJIOBBIX KIJIETOK. TapreTHas Tepamus paka. 3D-
OMouHXKEeHepuss Ui pa3paboTku (PyHIAMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHUH,
CO37IaHUsl KOMIUJIEKCHBIX TKaHEW COUYETaHHEM TEXHOJIOTHH TpEXMEPHOr0 OWONMPUHTHHTA U
ckaddonaunra s perieHus 3a1a4 NepcoOHaTN3UPOBAHHON MEIUIIUHEI.

Cozanue BEKTOPHBIX BAaKIMH C LEJIbI0 OOecreyeHus: KOMOMHHPOBAHHOW 3aIIUTHI OT
B030yauteneit OPBU, ycraHoBiieHHE MOJIEKYJISPHBIX MeXaHU3MOB (yHkimonupoBanus PHK-
COJIeprKallX BUPYCOB, BBI3BIBAIOIINX 0CO00 ONacHble 3a00JIeBaHUs YEIOBEKA U )KUBOTHBIX.

JeMmoHcTpanuu

Tabmumet u cxembl:  «lcnonb3oBaHME  MHKPOOPTaHM3MOB B MPOMBIILICHHOM
pou3BOACTBEY, «Kiterounas nwxeHepus», «I eHHass HHKEHEPHUs».

JlabopaTtopHnas pabota «M3yuenne o0beKTOB OUOTEXHOIOTUM.

[TpakTuueckas pabota «IlonydeHre MOIOUHOKUCIIBIX TPOTYKTOBY.

Okckypeusi «bHOTeXHONIOTHS — BaXKHEHINas MPON3BOAUTEIbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOIMYECKOE IPOU3BOACTBO).

11 KJTACC

Tema 1. 3apoxaeHne u pa3BUTHE SBONIOIMOHHBIX IPEICTaBICHUN B OMOJIOTUU
OpomonronHast reopust Y. Jlapsuna. [Ipeanockuiku BO3SHUKHOBEHUS apBUHU3MA. JKU3HB
Y Hay4Has JnearenbHocTh Y. JlapBuHa.



JBuxyme cuinsl 3Boironuu  BuAoB no Y. JlapBuHy (BbICOKas WHTEHCHUBHOCTH
pPa3MHOXKEHHUSI OpPraHU3MOB, HACJEACTBEHHAas H3MEHYMBOCTh, OOphOa 3a CyYIIECTBOBAHHUE,
€CTEeCTBEHHBII U UCKYCCTBEHHBII 0TOOD).

Odopmnenune cunrerndecko Teopuu 3Bomtonuu (CTI). HelitpanbHas Teopusi SBOIOLNU.
CoBpeMeHHas IBOJIOIMOHHAS OMOJIOTHS. 3HAau€HHE HBOJIOIHMOHHON TEOpUH B (HOPMHUPOBAHHU
€CTECTBEHHO-HAYYHOU KapTHHBI MUPA.

JeMoHcTpanuu

[Toptpetsr: Apuctorens, K. Jlunneit, XK. b. Jlamapk, O. XK. Cenr-Unep, XK. Kioswe, Y.
Hapsumn, C. C. Yerepuxos, U. U. lImansraysen, Jx. Xongeitn, J. K. benses.

Tabmumbr u cxemsl: «Cuctema xuBoi npuponsl (o K. Jlunuew)», «JlecTHHIa KUBBIX
cymectB (mo Jlamapky)», «MexaHusm (opMupoBaHUs NPUCHOCOONIEHUH Yy pacTeHuil u
#KUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapuipyra nyrewectsus Y. Jlapsuna», «Haxoaxu Y.
HapBuna», «®Popmbl 00pb0OBI 3a cymectBoBanue», «llopoxbr romy6Geit», «MuHorooOpasue
KyJIbTYpHBIX (popMm KamycTel», «[lopoabl JOMAIIHUX KMBOTHBIX», «Cxema 00pa30BaHUs HOBBIX
BuoB (mo Y. [lapBuny)», «Cxema COOTHOLICHHS ABMXKYIIUX CHJI 3BOJIOIMM», «OCHOBHBIE
MI0JIO’KEHUSI CUHTETUUYECKOM TEOPUHU IBOJIIOLIUNY.

Tema 2. MUKpPO3BOIIOLUS U €€ pe3yIbTaThI

[Tomynsinust kak sieMeHTapHas eauHuna sBoyiolMu. COBpeMEHHbIE METOJbl OLEHKU
TEHETUYECKOr0 pa3Hoo0pas3us U CTPYKTYpbI NONy sy, Mi3MeHeHue reHooH1a MOMyISIUY Kak
AJIEMEHTAapHOE HBOJIIOLIMOHHOE fBJIEHUE. 3aKOH TIeHeTHueckoro pasHoBecus Jx. Xapau, B.
Baitn6epra.

OneMeHTapHble (DAKTOpBl (IBMXKYIIME CHJIBI) HBOJIONMM. MyTallMOHHBIN mpouecc.
KombOunatuBHass u3MeHUMBOCTh. [[peii) reHoB — ciayyaiiHble HEHamnpaBlIEHHbIE W3MEHEHUS
qacToT ayutenedl B momynsmusx. DPdekT ocHoBarens. IDggexm OYMuLIOUHO20 20pabIUKA.
CHudiceHUue 2eHemuyecko20 pasHoodpasus: npuuuuel u creocmeus. llposenenue 3¢pgexma
Opetiha 2eHos 6 Oonvwux u manvlx nonyaayusax. Murpauud. W3onsuus mOmynsUOui:
reorpaduyeckas (MpoCTpaHCTBEHHAs ), Onoorudeckas (penpoyKTHBHAS).

EcrectBenHblif 0TOOp — Hampamisiomuil ¢GaxkTop 3BoOLUH. POPMBI €CTECTBEHHOTO
oTtOopa: IBMXKYIIUH, CTAOWIM3UPYIOLUIUH, pa3pbiBatoluii (au3pyntuBHbIN). [lonoBoit otOop.
Bo3HUKHOBEHHE U 3BOJIOIUS COLUATBHOTO MOBEICHHUS KUBOTHBIX.

[Tprucnoco0aeHHOCTh OPraHU3MOB KaK pEe3yslbTaT MHKPOABOIIONMU. Bo3HUKHOBEHUE
npucnocoOieHnit y opranu3smMoB. Apomopdo3sl u uauoaganrtauu. Ilpumeps npucrnocodaeHui
y opraHu3MoB: Mopdonoruueckue, ¢GU3NOIOTUYECKUE, OHOXHMUYECKUE, I1OBEICHUECKUE.
OTHOCHUTENBHOCTH MPUCTIOCOOIEHHOCTH OPTraHNU3MOB.

Bun, ero xpurepun u CTpykTypa. BumooOpa3zoBaHue Kak pe3yabTaT MHUKpPO3BOJIOLHU.
M3onsuusa — xirodeBoit daktop BumooOpaszoBanus. [lyth u cmocoObl BHIO0Opa3OBaHUS:
ajuionatpudeckoe  (reorpaduyeckoe), CHUMIATPUUECKoe (IPKOJOTHYECKOE), «MTHOBEHHOE)
(monurmonu3anus, TuOpuInM3anus). JaIuTenTbHOCTh SBONIOIMOHHBIX POIECCOB.

MexaHu3Mbl GOPMHUPOBAHUS OHOJIOTUYECKOTO pa3HO0Opa3usl.

Ponp sBomOnMOHHOM Ouosiornn B pa3pabOTKE HAy4yHBIX METOJOB COXPaHEHUs
O6unopazHooOpasrs. MUKPOIBOMIONUS W KOIBOJIOLUS IMApa3sHUTOB W HMX X03s5ieB. MeXaHH3MbI
(bopMHUPOBaHHS YCTOMYMBOCTH K aHTHOMOTHUKAM M CIIOCOOBI OOPHOBI C HEM.

JeMoHncTpanuu

[Toptpetsr: C. C. YetBepukos, J. Maiip.

Tabmuip! u cxembl: «MyTallMOHHAs U3MEHYMBOCTHY, «[lonmynslnoHHAs CTPYKTypa BUIay,
«Cxema mposiBIIeHHMs 3akoHa Xapau—BaiiHOepra», «/IBrKyIwe CHIBI  DBOJIIOIUNY,



«OKOJIOTHYECKAsT M30JALIUS TOMYJISIIANA ceBaHCKOW openn», «['eorpaduueckas wu30msAIus
JUCTBEHHMIIBI CUOUPCKOM U JTUCTBEHHUIIBI Aaypckoit», «[lomysiuonHble BOJIHBI YHUCIECHHOCTH
XUITHUKOB U KepTB», «Cxema JeHCTBHA eCTeCTBEHHOro otbopa», «Popmbl OOpbOBI 32
CYILLECTBOBaHHEY, «MHycTpralbHbII MEJIaHU3MY, «Kussle HCKOIIaEMBbIE»,
«ITokpoBUTENBCTBEHHAs! OKpacka >»KHBOTHBIX», «llpemynpexnaromas oOKpacka >KHBOTHBIX,
«Dusnonorunueckue agantanuny, «IIpucrnocobiIeHHOCTh OPraHUu3MOB U €€ OTHOCUTEIBLHOCTDY,
«Kputepun Buga», «Bugsl-aBoiiHukm», «CTpykTypa BHza B mpupone», «CrocoOsl
BUJ000pazoBanus», «l'eorpapuyeckoe BHJI00OOpa3oBaHME TpEX  BUIOB  JIAHABIIIEH»,
«JKOJIOTMYECKOE BUJI000pa3oBaHuEe BUAOB cUHUL, «llomummounnsl pacrenuit», «KamycTHo-
pEeACUHBIN THOPUI.

Ob6opynoBanue: repdapuy pacTeHUH, KOJUIEKIIMHM HACEKOMBIX, dydesa NTHUIl U 3Bepel ¢
NpUMEpaMHu Pa3InYHBIX MPHUCIIOCOOJICHH, Yydyena NTHIl U 3Bepeil pa3HbIX BHJOB, repOapuu
pacTeHuil OJIM3KUX BUI0B, 00PA30BABIINXCS PA3TUYHBIMU CIIOCOOAMH.

JlaGopaTopHas pabota «BpIsiBIIeHHE H3MEHYMBOCTH Yy 0COOEH OTHOTO BHJIAY.

JlaGopatopHass paborta «[IpucnocoOneHus oOpraHM3sMOB M HMX OTHOCHTENbHas
1[EJIECO00PA3HOCTHY.

JlaGopaTtopHnas pabora «CpaBHEHHE BUIOB IO MOP(OIOTHIECKOMY KPUTEPHIOY.

Tema 3. Makpo3BoIIOLIHS U €€ pe3yIbTaThl

MeTtoapl n3ydeHust MakpodBoIroLMHU. [laneoHTonornueckrie METoIbI N3y4eHUs IBOJIIOLINN.
[epexoaubie GopMbI U GUITOTEHETHYECKHE PSIIBI OPTaHU3MOB.

buoreorpaduueckne Meroapl wu3ydeHusi HBomonud. CpaBHeHue Quopsl U (ayHbI
MaTEepHKOB U OCTpOBOB. buoreorpapuueckue odnacti 3emiau. BUIbI-9HIEMUKH U PETUKTHI.

OMOpHOIOrHYeCKUe M CPaBHUTEIBbHO-MOP(OIOTHUYECKHE METOJbl M3YYECHUS HBOIIOLIUU.
I'eHeTnyeckne MEXaHU3MbI 3BOJIOLMU OHTOTE€HE3a U MOSIBICHUS SBOJIIOIIMOHHBIX HOBILIECTB.
["'omonornyHble ¥ aHAJIOTMYHBIE OpraHbl. PyauMeHTapHble OpTraHbl U aTaBU3MBbl. MOJIEKyIsIpHO-
reHeTUYeCKrue, OWOXMMHUYECKME UM  MaTeMaTUYeCKHe METOAbl HM3YYEHHs  HBOJIOILHU.
['omonornynbie reHbl. CoOBpeMeHHbIE METO/IbI MOCTPOCHHUSI (PHITOT€HETHYECKHUX JIEPEBbEB.

XPpOMOCOMHBIE MyTallU1 U IBOJIIOLIMSI TEHOMOB.

OO0mme 3akOHOMEpPHOCTH  (MpaBwiia) JBONIONMHU. [lpunyun  cmeHvl  QYyHKYUIL.
HeoOpatumocTs 3BosIONMU. AlanTUBHAS paguaiys. HepaBHOMEpHOCTh TEMIIOB 3BOIOIIH.

JeMoHcTpanuu

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mroiep, 3. I'ekkens.

Tabmuibl U cxembl: « OUITOTEHETUYSCKUN PSJ JIOMIAAN», KAPXEONTEPUKCY, «3BEpPO3yObIe
amepby, «Creronedans», «Punnodureny, «CemeHHble manopoTHUKN», «buoreorpaduueckue
30HBI 3emnu», «Jlpeiid xoHTMHEHTOB», «PenukThl», «HavambHble cTaguu 3MOPHOHAIBEHOTO
pa3BUTHSA  TO3BOHOYHBIX  JKMBOTHBIX», «[ OMOJOrMYHbIE U  aHAJOTMYHbIE OpraHbl»,
«PynumeHTs», «ATaBU3MBI», «XPOMOCOMHBIE HAOOpHI ue€lIOBEKa W IMIMMIAH3e», «lJ1aBHBIE
HaNpaBJIEHUS 3BOTIOLUNY, «OO0II1e 3aKOHOMEPHOCTH 3BOJIOLIUNY.

Ob6opynoBaHue: KOJJIEKIMH, TepOapuu, MYISDKHM HCKOMAeMbIX OCTAaTKOB OpPraHU3MOB,
MYJISKH TOMOJIOTUYHBIX, AQHAJIOTUYHBIX, PYJIMMEHTapHbIX OPraHOB U aTaBU3MOB, KOJUIEKIUHU
HACEKOMBIX.

Tema 4. [IpoucxoxaeHue U pa3BUTHE )KU3HU HA 3eMIie

Hayunble rumore3bl HpPOMCXOXAEHUS >KM3HM Ha 3emie. AOuOreHe3 M MaHCIEPMHUS.
JloHayuHblEe TpPEICTaBICHHUS O 3apOXKACHUU JKU3HU (KpealuoHM3M). ['mmore3a MOCTOSHHOIO
CaMO3apoKICHUS KU3HU U €€ onpoBepkeHue onbiTamu . Penu, JI. Cnannanuanu, J1. [Tactepa.
[TpoucxoxaeHue KU3HU U aCTPOOUOIIOTUSI.



OcHoBHbIE 3Tanbl HEOpraHUueckoi 3Bosonnu. [1nanerapHas (reosioruyeckas) 3BOJIOLHUS.
XuMuyeckasi 3BOJIIOLMA. AOUOTEHHBIM CHHTE3 OPraHMYEeCKHX BEIIECTB W3 HEOPraHUYECKHX.
Onbir C. Mumnepa u I'. FOpu. OOpa3oBanue mnonuMepoB u3 MoHomepoB. KoatepBaTHas
runote3a A. WM. Onapuna, rumote3a mnepBuuHoro OynpoHa Jk. XomnpeliHa, reHeTHueckas
runote3a . Mémnepa. Pubosumer (T. Yek) m rumoresa «wmupa PHK» V. TunbGepra.
®opmupoBanue MeMOpaH ¥ BOSHUKHOBEHHE MTPOTOKJIETKH.

Hctopuss 3emnmu u Meroabl €€ wu3ydeHus. lckomaeMble OpraHMYECKHE OCTaTKH.
I'eoxpononoruss u e€ wmeroasl. OTHOcuTEeNbHAasE M a0COJIOTHAsE  IE€OXPOHOJIOTHS.
["'eoxpoHonoruyeckast mKasa: 30Hbl, 3pbl, IEPUObI, FTTOXH.

HavanpHble 3Tanel opraHndeckor sBoioUnd. [losiBIeHnEe M 3BOJIOLMSA MEPBBIX KIETOK.
Opomonnss MeTabonu3ma. Bo3HukHOBeHHE mepBbIX 3kocucTeM. CoBpeMeHHble MHMKpPOOHBIE
OMOIUIEHKM Kak aHajor nepBbix Ha 3emiie coobmectB. Crpomaronutsl. [Ipokapuorsl u
9YKapUOTHI.

[TpoucxoxaeHne >ykapuoT (CUMOMOTEHE3). DBOIIOIMOHHOE MPOUCXOXKIECHHUE BHPYCOB.
[TpoucxoxaeHne  MHOTOKJIETOYHBIX  OpPraHM3MOB. BO3HHMKHOBEHHE  OCHOBHBIX  TpYIII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE 3Tambl JIBOJIIOIMU BBICIIUX pacTeHuid. OCHOBHBIE apoMOp(o3bl pacTCHHI.
Brixon pacrenuid Ha cymy. I[losiBneHne CHOpOBBIX pacTEHUd M 3aBOCBAHUE HMH CYIIIH.
CemeHnHbIe pacTeHus. [IponcxokaeHne IBETKOBBIX PACTEHUN.

OCHOBHBIEC 3Tambl 3BOJIONHMUA >KUBOTHOTO MHpa. OCHOBHBIE apoMOp(03bl >KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBJICHUE COBPEMEHHBIX THIIOB. [lepBbie XOpaoBbIe
*KHUBOTHBIC. J)KH3HB B Bo/ie. DBOIOIMS MMO3BOHOUHBIX. [IponcxoxaeHre ampuOuil 1 penTuiuii.
[Tpoucxoxaenue MiekonuTawmux u ntul. [lpuHnun kimoueBoro apomopdosza. OcBoeHue
0€CI03BOHOYHBIMH U T03BOHOYHBIMU KUBOTHBIMU CYIIH.

Pa3zButne xu3HM Ha 3emiie TI0 3paM U MEepUoAaM: apXe, MPOTePO30H, MaIeo30i, ME3030H,
KaiiHo30#. OOmas xapakTepuUCTHKa KJIMMara W TeoJIoTMUYecKuX mporecco. [losBrenue u
paciBeT XapaKTEepHBIX OpPraHU3MOB. YTJIeOOpa3oBaHUE: €ro YCJIOBHS M BIUSHHE Ha Ta30BbIN
cocTtaB atMochepsl.

MaccoBble BBIMUPAHHS — DKOJOTMYECKHE KpHU3UCHI mpouuioro. ITpuuuHel U cienctBus
MaccoBbIX BeIMHpaHHUil. COBpEeMEHHBIH SKOJIOTHUECKUN Kpu3HC, ero ocobeHHocTu. [Ipobiema
COXpaHeHHs OMopa3HooOpasus Ha 3emile.

CoBpeMeHHas cuUcTeMa OpraHHYecKkoro Mupa. [IpuHIMIBI KiIaccu(UKAUN OpraHU3MOB.
OcCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

JeMmoHcTpanuu

[Hoptpersr: ®@. Peaun, JI. Cnannanuanu, JI. Ilactep, . . Meunukos, A. 1. Onapun, J{x.
Xonaein, I'. Ménnep, C. Munep, I'. FOpu.

Tabmuubl u cxembl: «Cxema omnbita ©. Peauy, «Cxema onbita JI. TlacTepa nmo uzyueHuro
caMo3apokJIeHusl ku3Hm», «Cxema onbita C. Musnepa, I'. FOpu», «OTanbel HeOpraHUYECKOM
3BONIOLUNY, «I'eoXxpoHosornueckas mikana», «HadanpHble 3Tambl OPraHUYECKOM 3IBOJIIOIIUNY,
«Cxema oOpa3zoBaHusl JYKapuoT MyTéM cuMOuoreHesa», «Cucrema 3KMBOH MPUPOIBDY,
«Ctpoenue  Bupyca», «Apomopdo3sl pacteHuit», «PunnopuUTH», «OHHOKIETOYHBIE
BOZOpoCIn», «MHOrOKIeTOUHble BoJopocinn», «Mxm», «llanmoporHukm», «l'onoceMeHHbIE
pacteHus», «Opranbl ILBETKOBBIX pacTeHui», «Cxema pa3BUTUS IKHUBOTHOTO MHUpPay,
«Apomopho3sl  KHUBOTHBIX», «IIpocteiimme», «KumeunononoctHeiey, «Ilmockue dYepBu»,
«YneHucronorue», «PBIOBIY, «3eMHOBOHEICY, «ITpecMblikarommmecs», «IITume,
«Mnekonuratomue», «Pa3zButue KuU3HM B apxeWckod spey», «Pa3BuTme KHU3HHM B



MPOTEPO30MCKON 3pe», «Pa3BuTue KHU3HM B TMANCO30MCKOM 3pe», «Pa3BUTHE KU3HU B
ME3030MCKON 3pe», «Pa3Burhe XKuU3HM B KalHO30MCKOW 3pe», «CoBpeMeHHas cucTteMa
OpPTraHUYECKOTO MUPaAY.

O6opynoBanue: repOapuud pacTEHUH pa3TUYHBIX OTIEIOB, KOJUIEKIMHA HACEKOMBIX,
BJIQ)XKHBIE IpenapaThl >KMBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUIEKIIMM HUIJIOKOKHX, CKEJIETHI
MO3BOHOYHBIX JKMBOTHBIX, 4Yydela NTHIl M 3BEpeil, KOJUIEKIIMH OKaMEHEJIOCTEeH, MOJIe3HBIX
HCKOIIaeMBbIX, MYJISI’KH OPTraHUYECKUX OCTaTKOB OPTaHU3MOB.

BuptyanbHas naGoparopHas pabota «MoaenupoBanue onbiToB Musuiepa—tOpu no
U3yUEHHUIO a0MOT€HHOT0 CHHTE3a OPraHWYECKUX COSIMHEHHI B IEPBUYHOM aTMochepe».

JlaboparopHass pabGota «M3ydyeHne u omHUcaHUE MCKOMAEMBIX OCTATKOB JIPEBHHUX
OpraHU3MOB).

[TpakTudeckas padora «M3ydueHue oCOOEHHOCTEN CTPOCHUS PACTEHUI pa3HBIX OTIEIOBY.

[TpakTuyeckas padora «M3ydeHne oCOOEHHOCTEH CTPOEHUS TO3BOHOYHBIX )KUBOTHBIX.

Tema 5. [IpoucxoxaeHue 4eaoBeKa — aHTPOIOTEHE3

Pa3nenbl u 3agaun anTponosoruu. MeToasl aHTPOIIOIOTHH.

CraHOBJIEHHE TIPEACTABICHUI O NPOMCXOXKJIECHUU 4YENOBEKA. PeaurunosHele BO33pEHMS.
CoBpemeHHbIE HayYHbIE TEOPHH.

CxonctBo yenoBeka ¢ OKMBOTHBIMHU. (CuHcTeMaTHUeCKoe TIOJOXKEHHE 4YeJIOBEeKa.
CBuzeTenbCcTBa CXOJACTBA UENOBEKAa C JKUBOTHBIMH: CpPaBHHUTEIHHO-MOp(]OIOrHUecKue,
IMOpPHUOSIOTHYECKUE, (U3HOJIOTO-OMOXHUMHUYECKUE, TMOBeACHUeCKne. OTIMYus 4YeloBeKa OT
KHUBOTHBIX. [IpsAMOX0XKIEeHIHE U KOMIUIEKC CBA3aHHBIX C HUM IpHU3HAKOB. Pa3BuTHE TOJ0BHOTO
MO3ra ¥ BTOPOH CUTHAJIBHOW CUCTEMBI.

JBuwxymme  cuibl  (QakTopel)  aHTpPONOreHe3a:  OWMOJIOTUYECKHE,  COIMAIbHBIE.
CooTHolleHrne OMOIOTHYECKUX U COLUAIBHBIX (PAKTOPOB B aHTPOIIOTCHE3E.

OcHoBHBIE CTaJUM aHTpoIoreHesa. PanHue yenoBekooOpasHble 00€3bsiHBI (ITPOKOHCYJIBI)
U paHHHE TIOHTHBI — 00IIMe MPEeIKH YeJIOBEKOOOPa3HbIX 00€3bsSH U JIIOICH. ABCTPATONUTEKH —
IBYHOTHE MpeAKu JroAei. YenoBek yMenbli, epBble U3rOTOBICHUS Opyauil Tpyaa. YenoBek
PSIMOXOJISIIMIA W TIEPBBIN BBIXOJ Ntojel 3a mpeaensl Adpuku. YenoBek reienboeprekuii —
001 peoK HeaHepTaIbCKOro YeIOBEKa U YelloBeKa pa3yMHOro. YenoBek HeaH1epTaabCKuit
KaK BHJ JIOAEH XONOIHOro kiuMara. YenoBek pa3yMHBI COBPEMEHHOTO THUIMA, IEHUCOBCKUUN
YeII0BEK, OCBOCHUE KOHTUHEHTOB 3a mpezenaMu Adpuku. [laneoreHeTika u maaeoreHOMHKa.

DBONIOLIMSL COBPEMEHHOTO 4YenoBeka. EcTeCTBEHHBIH OTOOp B MOMYJSAIUSAX YEJIOBEKA.
Myranuonssiii nporecc U noaumopusM. [lomynsiroHHbIE BOIHBI, Ipeid reHoB, MUTpalus U
<« dexT ocHOBaTENA» B MOMYIALUIAX COBPEMEHHOTO YeIIOBEKA.

Yenoseueckue packl. [lonsitue o pace. bounbiine pacel: eBpomneoujiHas (€Bpasuiickas),
aBCTPAJIO-HErPOMUIHAs (PKBaTOpHalbHAs), MOHIOJIOMIHAs (a3MaTCKO-aMepuKaHckas). Bpems u
IyTU paccelieHuss 4YeloBeka 1o IuiaHere. EauHcTBO yenoBedyeckux pac. Hayunas
HECOCTOSITENILHOCTh ~ pacu3Mma. IIpucmocoOiaeHHOCTh, 4enoBeKa K  pa3HbIM  yCIOBUSIM
OKpYyXaromiei cpeapl. BiausiHue reorpadudeckoil cpensl U apeiida reHoB Ha MOp(OIOTHIO U
(U3MOJIOTHIO YEJIOBEKA.

MexaucuurinHapHble  METOAbl B (pu3nuecko (OMOJIOrMYECKO) aHTPOIOJIOTHH.
OBOJIOIMOHHAS ~ AHTPOIOJIOTHS M TaJlCOAHTPOIOJIOTHSI  YEJIOBEYECKHUX  IOIYJISLHMA.
buocoumanpHple  uccieqOBaHMS ~— IPUPOABI  uenoBeka.  lMccienoBaHue — KORBOJIOLMU
OMOJIOrMYECKOI0 U COLUAIBHOIO B YEIIOBEKE.

JemoHcTpanmn

[Toptpetsi: Y. HapBun, JI. Jluku, . 5. Poruackuii, M. M. I'epacumos.



Tabmuubplt u  cxeMbl: «MeToasl  aHTpomoJiorun», «['OJOBHOW MO3r 4eIoBEKay,
«YenoBekooOpa3Hbie 00e3bsiHBDY, «CKENeT 4eloBeKa U CKelleT IIMMIIaH3e», «PyauMeHThl u
aTaBU3MbD», «JIBIOKyIIME CHJIBI aHTPONOIEHE3a», «OBOJIOLMOHHOE JPEBO YEJIOBEKAY,
«ABcTpanonurek», «4enoBek yMemnbli», «HenoBek NpAMOXOIAIINl», «JIeHUCOBCKUI YEI0BEK»
«Heangepraneipy, «KpomanboHIb, «IIpenku uenoBeka», «ITambl HBOJIONUN YEIOBEKAY,
«Pacspl uenoBekay.

Ob6opynoBaHue: MyJIsKH OKaMEHEJIOCTEH, MPeIMETOB MaTepHabHONW KYJIbTYphl MPEIKOB
YyeJoBeKa, penpoaykiuu (¢potorpaduu) KapTUH C MHUGOJIOTUYECKUMH U OUOICHCKUMHU
CIO)KETaMH MTPOUCXOKICHUS YeIoBeKa, (poTorpadmi HaX0JA0K MCKOMAEMBIX OCTAaTKOB YEJIOBEKa,
CKeJIET YeJIOBEKa, MOJIENb Yepera 4YelOBeKa M Yeperna HMIMMIIaH3€, MOJEIb KUCTH YelIOBEKa U
KHCTH IIMMIIaH3€, MOJEIHN TOpCa MIPEIKOB YEJIOBEKA.

JlabopaTopnass pabora «lM3ydeHume OCOOCHHOCTEM CTPOCHHSI CKeJeTa 4YeJOBEKa,
CBS3aHHBIX C IPSIMOXOXKIACHUEM.

[IpakTuueckas pabota «M3yueHne FKOJOTHYECKHUX afanTalliil YeTOBEKay.

Tema 6. Dkonorus — Hayka O B3aMMOOTHOIIEHHUSX OPTraHM3MOB U HAJOPTaHU3MEHHBIX
CHCTEM C OKPYKAIOLIEH Cpelon

3apoxaeHue U pa3BuTtHe dKoioruu B Tpymax A. I'ymGompara, K. @. Pymee, H. A.
Cesepuona, J. I'ekkensa, A. Tencnou, B. H. CykauéBa. Pazmensl u 3amaum skonoruu. CBs3b
HKOJIOTUH C IPYTUMH HayKamHu.

Mertonbl skonoruu. [loneBeie HaOMIONEHUS. DKCIIEPUMEHTH B 3KOJIOTHUU: MPUPOJHBIE U
nabopaTopHble. MojenupoBaHue B IKOJIOTHU. MOHUTOPHUHT OKPY’KAIOIIEH CPeNbl: JTOKAIbHBIMH,
PETHOHANIBHBIN U II100aIbHbII.

3HauYE€HHE SKOJOTMYECKHX 3HAHMM I 4esloBeKa. DKOJOTMYECKOE MHUPOBO33PEHHUE KaK
OCHOBAa CBA3€H YeEJIOBEUECTBA C MNpuUponod. POpMHUpOBaHUE DKOJOTMYECKOM KYIbTYpBI H
HKOJIOTUYECKOM TPaMOTHOCTH HAaceJIeHUsI.

JlemoHcTpanuu

[Toptpetsr: A. I'ym6ombar, K. @. Pynase, H. A. CeBepuos, D. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmuibl u cxembl: «Pa3znensl skonorum», «MeTonbl sKoaorun», «CxemMa MOHUTOpPUHTA
OKpPY’KaroIleH cpeash».

JlaboparopHas paboTa «3ydeHrne METOJOB IKOJIOTUIECKIX UCCIICTOBAHMIT.

Tema 7. Opranusmsl U cpeaa oOuTaHus

Okosnoryueckre (akTopbl U 3aKOHOMEpHOCTH uX JedctBus. Knaccudukanus
JKOJIOTHYECKUX  (akTopoB:  aOuMOTHYECKUE, OMOTHYECKHEe, aHTpororeHHele.  OOmue
3aKOHOMEPHOCTH JACUCTBUS 3Konornyeckux ¢akropos. [IpaBuno munumyma (K. [npenrens, 1O.
JIu6ux). TonepaHTHOCTH. DBPUOMOHTHBIE U CTCHOOMOHTHBIC OPTAHU3MBI.

AbuoTtnueckue akropel. CBET Kak dKOIOrHIecKuii pakrop. JeficTBHe pa3HBIX Y4acTKOB
COJIHEYHOT'O CIIEKTpa Ha OPraHu3Mbl. OKOJOTMYECKHE TPYMIbl PACTEHUHW W IKUBOTHBIX I10
OTHOIIEHHUIO K cBeTy. CurHanpHas poiib cBera. doTonepruoausm.

TemnepaTypa Kak 3Kojoruueckuil gakrop. JleiicTBue TemmepaTypbl Ha OpPraHU3MBI.
[ToiiknnoTepMHbIE 1 TOMOHOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxxnocts kak skosormueckuii ¢gakrop. [IpucnocoOneHus pacteHuid K MOIAEPIKaHUIO
BojHOro Oamanca. Kiaccudukanus pacteHuid mo oOTHoumeHuto K Bojge. IlpucnocoGnenus
YKUBOTHBIX K U3MEHEHHIO BOJJHOTO pEXHUMA.



Cpenpl oOuTaHMsSI OpPraHU3MOB: BOJIHAs, HA3€MHO-BO3/YIIHAs, MOYBEHHAs, IJTyOMHHas
MOJIIIOYBEHHAsA, BHYTpPHOpPraHu3MeHHas. DU3HKO-XMMHYECKHEe OCOOCHHOCTH Cpell OOMTaHus
opranu3MoB. [TpucnocobaeHns opraHu3MoB K KU3HHU B pa3HbIX cpejiax.

buonoruueckue putMmel. Buenrnue u BHyTpeHHHE pUTMbl. CyTOUYHbIE M TOAWYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSM YCIIOBUH JKU3HH.

Kuznennosie Gopmbl opranuzMoB. [lonarue o xusHeHHOU (opme. XKuzHeHHbIE QOPMBI
pacTeHMii: JepeBbs, KYCTapHHMKH, KYCTapHHUYKHM, MHOTOJETHHUE TpaBbl, OJHOJETHHUE TPAaBBI.
Ku3HeHHble QOpPMBI KUBOTHBIX: THUAPOOMOHTBI, T'€OOMOHTHI, a’pOOMOHTHL. (coOeHHOCTH
CTpOEHHS U 00pa3a KU3HU.

buotnueckne  ¢dakTopel. Buabl OMOTHMYECKHMX  B3aUMOJCHCTBUH:  KOHKYPEHIIHS,
XHUITHUYECTBO, CUMOMO03 U ero ¢opmsl. [lapazutusm, koomnepaius, MyTyaau3M, KOMMEHCAIN3M
(KBapTHpaHTCTBO,  HaxJeOHW4ecTBO). Herpoduyeckne  B3amMonmelcTBHS  (TONMYECKHE,
dopudeckue, ¢dadbpuyeckue). 3HAYCHHEC OMOTUYECKHX B3aWMOJCUCTBUN [UISI CYIIECTBOBAHUS
OpraHu3MOB B cpejie ooutanus. [[puHINI KOHKYPEHTHOTO UCKIIIOUEHUSI.

JeMoHncTpanuu

Tabmuuel 1 cxembl: «IKosorndeckue (hakroper», «CBETOBOW CIEKTP», «DKOJOTHUECKUE
IPYIIBI )KUBOTHBIX IO OTHOLLIEHUIO K CBETY», « TelI0KpOBHBIE JKUBOTHBIE», «XOJIOJHOKPOBHBIE
KUBOTHbIE», «DU3UOJOTHYECKUE aJaNTallid >KUBOTHBIX», «Cpeabl OOUTAaHUS OPraHU3MOBY,
«buonornyeckue puTMbD», «KuzneHHble GOpMBI pacTeHU», « Ki3HEHHBIE (POPMBI JKUBOTHBIX),
«IJKocUCTeEMa IIUPOKOIMCTBEHHOIO Jeca», «IKOCUCTEMA XBOMHOro Jiecay, «llenu nuranusy,
«XunanaectBoy, «Ilapasutuzmy, «Korkypenmus», «Cumonosy, «KommeHncanmzm.

Ob6opynoBaHue: repOapuu pacTeHUH W KHUBOTHBIX, IMPHUCIIOCOOJEHHBIX K BIIHSHUIO
pa3IMyYHBIX  OSKOJOTHYECKHX (akTopoB, TepOapuu  CBETONIOOMBHIX, TEHETIOOMBBIX U
TEHEBBIHOCIMBBIX PACTEHHI, CBETONIOOMBBIC, TEHEIIOOWBBIE W TEHEBBIHOCIVBBIE KOMHATHBIC
pacteHusi, repOapuM ¥ KOJUIEKIHUU TEIUIOIIOOMBBIX, 3UMOCTOMKHX, MOPO30YCTOMYUBBIX
pacTeHuid, uydeiga MTUI U 3Beped, repOapuu pacTeHU, OTHOCAIIMXCS K TUrpoduram,
kcepouram, Me3oduTaM, KOMHATHBIE PACTEHHS MJAHHBIX TPYMI, KOJUIEKIIUU IKUBOTHBIX,
OOHUTAIOIUX B Pa3HBIX Cpelax, repOapuu U KOJUIEKLIMU PACTEHHHM M KMBOTHBIX, 00JaJal0LINX
YyepTaMu IPUCIIOCOOTIEHHOCTH K CE30HHBIM HW3MEHEHUSM YCIOBHH JKHU3HM, repbapuu u
KOJUIGKIIMM PACTEeHUIl W JKUBOTHBIX PAa3IMUYHBIX >KU3HEHHBIX (OPM, KOJUIEKIIMH IKHUBOTHBIX,
YUYaCTBYIOUIMX B PA3JIMYHBIX OMOTUYECKUX B3aUMOACHUCTBUIX.

JlaboparopHas paboTa «BbIsBICHHE TPUCTIOCOOICHHUI OPraHU3MOB K BIUSHUIO CBETAY.

JlaGopaTopnas pabotra «BrbIsiBIeHHE TPHUCTOCOOJCHH OPraHU3MOB K  BIHSHHIO
TEMIEPATYPbI».

JlaGopatopHast paboTa «AHATOMHYECKHE OCOOEHHOCTH pACTeHMH M3 pa3HBIX MECT
oOUTaHUN.

Tema 8. DKkosiorust BUJI0B ¥ MOMYJISLUI

DKOJIOTHYECKHE XapaKTepUCTUKK nomynsituu. [lomynsauus kak Ouosiornyeckas cucreMa.
Pone HeogHOpOAHOCTH Ccpelibl, (PU3NYECKHX OaphbepoB M OCOOCHHOCTEH OMOJIOTHH BUAOB B
(bopMUPOBAHNUN IPOCTPAHCTBEHHOM CTPYKTYpPBbI NOMYIISIHi. OCHOBHBIE MTOKA3aTEIH MOMYJISILUH:
YHUCIIEHHOCTb, IUIOTHOCTh, BO3pAacTHas W IOJIOBasl CTPYKTYypa, POKIAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPALHSL.

OKonoruyeckas CTpykTypa nomynsauuu. OLieHKa YHUCICHHOCTH MNONyJsiuu. J(uHamuka
MOMYJISIUMU U €€ peryysinusa. bBUOTHYECKHI MOTEHIMAN MOMYJAui. MoaeaupoBaHie JUHAMUKHU
nomynsitiud. KpuBble pocTa 4uCIeHHOCTH mnomyisiiuu. Kpuble BbDKHBaHUs. Perymsius



YUCJICHHOCTU TMOMYJISIIUI: poib (AKTOPOB, 3aBUCSIIUX W HE 3aBHUCSIIMX OT IUIOTHOCTH.
DKoJIorHYecKue cTparerud BusoB (I- u K-crparerun).

[TonsiTne 00 »sKonormueckod Huiie Buga. Mectoobutanue. MHoromepHass MOJENb
skosornueckord HumM JIx.M. Xaruuncona. Pazmepsl akonornyeckoii Humu. [loreHuunansHas u
peanu30BaHHAS HUIIIH.

Bun xak cucrema mnomynsuuid. Apeansl BUAOB. BUIBI M WX XKU3HEHHBIE CTPATETUU.
DKOJIOTMYECKUE YKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEJICHUS M MUTPAMA >KUBOTHBIX. buojgornyeckue WHBA3UHU
Yy>KEPOJIHBIX BUIOB.

JemoHcTpanmmn

IToprper: Ix. K. XaTuynuHCOH.

Tabmuibl U cxembl: « DKOJIOTHYECKUE XapaKTePUCTUKH onysauuny, «IIpoctpancTBennas
CTPYKTypa mnonynsauun», «Bo3pacTHble nupamMuabsl nomyisiun», «CKOpPOCTh 3aceieHUus
MOBEPXHOCTH 3€MJIM Pa3IMYHBIMH OpraHu3dMamm», «Mopenb skosiorndeckod Humum [x. U.
XaT4UMHCOHAY.

O6opynoBanue: repOapuu pacTCHUN, KOJJIEKIIUU )KUBOTHBIX.

JlaGopaTtopHnas padota «I[IpucnocoGieHust CEMsH pacCTEHUHN K PACCEICHHIO.

Tema 9. Dxoorust coo0IECTB. DKOIOTNYECKUE CUCTEMBI.

CooOmiectBa opranu3mMoB. buoreHos u ero crpykrypa. CBsi3u MeXAy OpraHu3MamMH B
OuoLeHo3se.

DOxocuctemMa Kak OTKpeiTas cucrema (A. Jbk. Tencnm). DyHKIMOHAIBHBIC OJIOKH
OpPTaHU3MOB B SKOCHUCTEME: MPOAYIEHTHI, KOHCYMEHTHI, peAyleHThl. Tpoduueckue ypoBHHU.
Tpoduyeckue nenu u cetu. Abuorndeckue 00ku 3kocucTeM. [10UBBI U HIIBI B 9KOCUCTEMAX.
KpyroBoport BelecTB 1 MOTOK YHEPTUU B SKOCUCTEME.

OCHOBHBIE TTOKa3aTEeIN IKOCUCTEMBI. buomMacca u mpoayKius. DKOJIOTHIECKUE TTHPAMHUIBI
qrices, OMOMAacChl U SHEPTUU.

Jlunamuxa sxocucmem. Kamacmpogpuueckue nepecmpotiku. @nyxmyayuu. HanpapieHHbIC
3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKieccuu. [lepBUYHBIE M BTOPUYHBIE CYKIIECCHH M HX
OPUYUHBL. AHTPONOreHHbIE BO3JAEHCTBUS Ha cykueccud. KimmakcHoe cooOuiecTso.
buopasnoobpasue u noaHOTa KPyroBOpoTa BEUIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

ITpuponHbIE 3KOCUCTEMBI. JKOCUCMEMbl 03€p U peK. DKOCUCNEeMbl MOpeu U OKeaHo8.
DKkocucmemvl myHop, 1ecos, cmenetl, NyCMbiHb.

AHTpPOIIOTEHHBIE  JKOCUCTEMBbI. Arposkocuctema. ArpoueHos. Paznmuums wmexay
AHTPOTNOTEHHBIMU U MPUPOTHBIMUA HKOCHUCTEMAMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. I'opoackas ¢uopa u dayHa.
CuHanTponuzauuss ropojckoi ¢ayHbl. buomornyeckoe ¢  XO3SHCTBEHHOE 3HAu€HUE
arpo3KoCUCTEM U YPOOIKOCHUCTEM.

3aKoHOMEpPHOCTH  (OPMHUPOBAHUSA  OCHOBHBIX  B3aUMOJICUCTBUH  OpPraHU3MOB B
sKocucTeMax. Ponv xackaonozo s¢ghghekma u 6udoe-30ughuxamopos (Knouesvix 6ud0s8) &
@yukyuonuposanuu  sxocucmem. llepeHoC dHEPrUM U BEUIECTB MEXIY CMEXHBIMU
DKOCHUCTEMAaMH. Y CTOMYMBOCTH OPraHU3MOB, TMOMYJISUMA M OSKOCUCTEM B  YCJIOBHUAX
€CTECTBEHHBIX 1 AaHTPONOT€HHBIX BO3JCHCTBU.

Mexanuzmor  8030elicmeus  3aepA3HeHUll  PA3HLIX MUNO8 HA  CYOOPeaAHUBMEHHOM,
OpP2AHUBMEHHOM, HNONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbl HIKOJO2UHECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030elicmausi. MeToqoIoruss MOHUTOPUHIAa €CTECTBEHHBIX U
AHTPOIOTEHHBIX SKOCUCTEM.



JeMoHCcTpanuu

[Toptpert: A. Ix. Tencnu.

Tabmuet 1 cxeMbl: «CTpyKTypa OMOLIEH03a», « IKOCUCTEMA HTUPOKOIUCTBEHHOTO JIECay,
«JKocucTeMa XBOWHOTO Iecay, «DyHKIMOHANBHBIE TPYNIBl OPraHU3MOB B OSKOCHUCTEMEY,
«KpyroBopor BemectB B 23kocuctemey, «llemm mwTanms (macTOWIIHAS, JETPUTHAN)»,
«JKoyornyeckas mupamua yucen», « IKojJorudeckas nupaMmuga Ouomacchbl», « IKOIOrudecKas
nupamuga sHeprun», «OOpasoBanue Ooioray, «llepBuunas cykueccus», «BoccranoBneHue
Jeca mociie mnoxapa», «IKocUCTeMa 03epa», «ArporeHo3», «KpyroBopor BemiecTB M MOTOK
SHEPTUu B arpoienosey, «lIpumepsr ypboskocuctem.

OOGopynoBanue: repOapuyl pacTeHUN, KOJUICKIIMM HACEKOMBIX, dydesja MTHI[ B 3BEpew,
repOapuu KyIbTYPHBIX U JUKOPACTYIUX PACTCHUI, aKBAPUYM KaK MOJIEb SKOCUCTEMBI.

[TpakTndeckas padora «/3ydyeHnue u onvucanue ypooIKOCUCTEMBD.

JlaboparopHasi pabora «M3ydeHne pasHOOOpa3us MEIKHUX MOYBCHHBIX YICHHUCTOHOTHX B
Pa3HBIX IKOCHCTEMAX).

DKCKypcusi « DKCKypcUsi B THUIUYHBIA OmoreoneHo3 (B ayopaBy, Oepe3HsK, eNbHUK, Ha
CYXOJIOJbHBIN WM TOMMEHHBIH JIYT, 03ep0, 00JI0TO)».

OKcKypeust «KCKypCHsl B arpodKOCUCTEMY (Ha IM0JIe WIH B TEIUIMYHOE XO3SIICTBO)».

Tema 10. buochepa — rmodanpHas sKkocucTeMa

buocdepa — obmennanerapHas 060104Yka 3eMiH, TJ€ CYIIECTBYET WJIM CYIIECTBOBala
)KU3Hb. PazButue npencrasieHuit o buocdepe B Tpynax J. 3tocca. Yuenue B. U. Bepranckoro o
ouocdepe. Obaactu 6mochepsr u e€ cocran. Kupoe BemecTBo 6uochepsl U ero HyHKIIHH.

3aKOHOMEPHOCTHU cylecTBoBaHUs 6uocdepbl. OcobeHHOCTH OHOCchephl Kak I100aIbHOM
sKkocuctembl. JluHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemiecTB U
OMOTre0XMMHUECKUE IUKIBI (Yriepoa, a3ota). PutMuuHOCTS siBIIeHU B Onocdepe.

3oHanbHOCTh Ouochepsl. [lonarue o Guome. OcHOBHBIE OMOMBI CYIIM: TYHApA, XBOWHBIE
jeca, CMEUIaHHbIE U IIMPOKOJIUCTBEHHBIE Jieca, CTENH, CaBaHHbI, MIYCThIHU, TPOMUYECKHE Jieca,
BBICOKOTOPBS. KiMMar, pacTUTENbHBIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

CtpykTypa ¥ (QyHKUMS S>KUBBIX CHCTEM, OIICHKAa HX PECYpPCHOTO TMOTeHIHala U
O6rochepHbIX QYHKIIHM.

JeMmoHcTpanuu

IToprpetsr: B. 1. Bepnaackuii, 3. 3rocc.

Tabmumpet u cxemsl: «I'eochepsr 3emun», «KpyroBoport azora B mpupoje», «KpyroBopor
yriaepojaa B npupojae», «Kpyrosopot kucinopoaa B npupoae», «KpyroBopor Bojsl B mpupoie»,
«OcHoBHBIE OMOMBI cymm», «Kmumatuueckue mosica 3emmm», «TyHmpay, «Taiiray,
«Cmemannbiii  nec», «llupokonuctBennbit nec», «Crenb», «CaBaHHa», «IlycThIHSY,
«Tponmueckuii nec».

O6opynoBanwue: repOapuy pacTeHUN Pa3HBIX OMOMOB, KOJUICKIIMH KUBOTHBIX.

Tema 11. YenoBek u okpy:xarolias cpeaa

DKOJOTUYECKHe KpHU3WCHl M WX NpU4YUHBL. Bo3zaeiicTBue uyenoBeka Ha Owuocdepy.
3arpsisHeHHE BO3AYIIHON cpeabl. OxpaHa Bo3ayxa. 3arpsi3HeHHE BOAHOW cpeabl. Oxpana
BOJHBIX pecypcoB. Pazpymienue noussl. OXxpaHa MOYBEHHBIX peCcypcoB. MI3MeHeHue KinMara.

AHTpPONOreHHOE BO3JEHCTBME HA PACTUTENbHBIM M JKUBOTHBIM Mup. OxpanHa
pPacTUTEIBHOTO U )XKUBOTHOTO MHpa. OCHOBHBIC MPHUHIIMIIBI OXPaHbl MPUPOAbl. KpacHble KHUTH.
Oco60 oxpansiembie npupoanbie Tepputopun (OOIIT). boranuueckue caasl ¥ 300JI0THYECKUE
HapKH.



OCHOBHBIC TIPUHITUIIBI YCTOWYMBOTO PAa3BUTHS YEJIOBEUECTBA W MPUPOABI. PannonamsHOe
MPUPOJIONIONB30BAaHUE M COXpaHeHHe OuoJornyeckoro paszHooOpazus 3emnu. OOmue
3aKOHOMEPHOCTH TII00ATBHBIX 3KOJOTMYECKHX Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOTO KpH3Hca
U €r0 BEPOSITHBIC MOCIICACTBUS.

PazBuTHe METOIOB MOHUTOPHHTA pa3BUTHS OMACHBIX TEXHOTEHHBIX IPOIECCOB.
Cucmemusle ucciedosanus nepexooa K pecypcocbepezaroueli U KOHKYPEHMOCNOCOOHOU
aHepeemuke. buonoeuueckoe pasnoobpasue u buopecypcwvl. HayuonanvHvle ungopmayuontoie
cucmemvl, obecneuugarowjue O00CMyn K UHDOPMAYUU NO COCMOSHUIO OMOENbHLIX 6UO08 U
akocucmem. OCHOBbL IKOpeadbuIumayuy IKocucmem u cnoco6o6 6opvowbl ¢ OUONOBPENHCOCHUAMU.
Pexoncmpykyusa mopckux u HazemMHbIX 9KOCUCTNEM.

JeMoHncTpanuu

Tabmuuer w  cxembl: «3arps3HeHue atMochepb», «3arps3HeHue Truapocheps,
«3arpsisHerne  mouBbl», «llapHuKOBBIT  3ddekT», «Ocobo oxpaHseMble MPHPOTHBIC
TEeppUTOPUN», «MozeNn yrpaBiIsieMoro Mupa.

Ob6opynoBanue: ¢ororpaguu OXpaHSEMbIX pACTEHMH U JKUBOTHBIX KpacHOM KHHMrH
Poccuiickoit @enepanuu, KpacHoit KHUTY peruoHa.



HVIAHUPYEMBIE PE3YJIbTATHI OCBOEHUA [IPOI'PAMMABI 110 BUOJIOI'MH HA
YPOBHE CPEJ[HEI'O OBLLJEI'O OBPA30BAHU

JIMYHOCTHBIE PE3YVJIBTATHI

dI'OC COO ycranaBimuBaeT TpeOOBaHHS K peE3yJbTaTaM OCBOCHHS OOYYaIOIIUMHUCS
IIPOrpaMM CpeHEro o0IIero 00pa3oBaHus: IMYHOCTHBIE, METAIIPEIMETHBIE U IPEIMETHBIE.

B cTpykType NTUYHOCTHBIX Pe3yJIbTaTOB OCBOEHUS MPOrpamMMbl 1O OMOJIOTUU BBIACICHBI
CIIEAYIOUINE COCTAaBIIAIONINE: OCO3HAHWE OOYYaIONIMMHUCA  POCCHHCKOM  TIpakIaHCKOU
UJEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIIBHOCTH W CaMOONPEIEIECHUIO,
Haludue momusayuu K OGy‘IGHI/IIO 6I/IOJ'IOFI/II/I, yenernanpaejileHnoe paseumue BHYTPCHHUX
yOeXAeHU JIMYHOCTU HAa OCHOBE KJIIOYEBBIX LIEHHOCTEH M MCTOPUYECKUX TPAIUIUN pPa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb OOYYAIOMIMXCS PYKOBOJCTBOBATHCS B
cBOEH JACATCIIBHOCTHU OEHHOCTHO-CMBICJIOBBIMHU YCTaHOBKaMH, MMpUCYIINUMHU CHUCTEMCE
OMOJIOTMYECKOTO  OOpa3OBaHUS, Haauuue NPaoCO3HAHUs  SKOJIOTHUECKON  KYJIbTYpBHI,
CHOCOOHOCMU CMABUMb LEIH U CTPOUTH KU3HEHHBIE MJIaHbI.

JInuHOCTHBIE PE3YyJIbTaTbl OCBOCHUS IIPOrpaMMBI 110 OuoIoruu JOCTUIalOTCA B €AUHCTBC
y‘-IC6HOI\/'I W BOCIIUTATEIbHOM ACATCIIBHOCTH B COOTBCTCTBHU C TPaJUIIMOHHBIMU pOCCI/II\/IICKI/IMI/I
COLIMOKYJIbTYPHBIMH, UICTOPUYECKUMH U JTyXOBHO-HPABCTBEHHBIMU LIEHHOCTSMH, IPUHATHIMHU B
oOuiecTBe NpaBUJIaMUd M HOPMaMHu IOBEAECHHS U CIIOCOOCTBYIOT IpOIECCaM CaMOIIO3HAHUS,
CaMOBOCIIUTAHUA U CaMOPA3BUTUS, PA3BUTUSA BHYTpCHHGf/'I MO3UIHU JIMYHOCTH, MATPHUOTH3MA U
YBaXEHUSI K 3aKOHY M IPABOIOPSAIKY, YEIOBEKY TPyJda U CTapLUIEMy IIOKOJECHUIO, B3aUMHOI'O
YBaXEHUs, OEpEe)KHOT0  OTHOWIEHUS K  KyJAbTypHOMY  HACIEOUI0O U TPaJulUsAM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickont denepanuu, MIpUpOAE U OKPYKaIOLIEH cpee.

JImaHOCTHEIE PE3YIbTATEI OCBOCHHA y‘~I€6HOFO npeameTa «bnomornsay AOJDKHBI OTpaXXaTb
TOTOBHOCTb M CIIOCOOHOCTH OOYYaIOUINXCSl PYKOBOJCTBOBATHCS COPMHPOBAHHOW BHYTPEHHEU
MO3WLMEH JUYHOCTH, CHUCTEMOM II€EHHOCTHBIX OpHEHTAlWW, MO3UTUBHBIX BHYTPEHHHX
yOeXKIIeHHH, COOTBETCTBYIOIMX TPAAUIHOHHBIM IIEHHOCTSM POCCHIMCKOro  OOIlIecTBa,
PACIMPCHUC KU3HCHHOI'O OIIbITa W OIbITa ACATCIBHOCTU B MPOLCCCC p€ain3dalliid OCHOBHBIX
HaIlpaBJIEHUN BOCIIUTATEIbHON IEATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaKIaHCKOro BOCIHTAHUS:

c(OPMHPOBAHHOCTh TPAXKAAHCKOM MO3MLMU  oOydaromierocs Kak akTMBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO OOIIEeCTBa;

OCO3HAHHE CBOUX KOHCTUTYLIMOHHBIX IpaB M OOSA3aHHOCTEH, yBakeHHWE 3aKOHA U
[IPaBONOPSIKA;

TOTOBHOCTb K COBMECTHOI TBOPYECKOH JEATEIBHOCTH NPU CO3JaHUU YUEOHBIX MPOEKTOB,
pPeICHUN y‘le6HI)IX U ITIO3HABATCJIIbHBIX 3aJa4, BbIIIOJTHCHUHN OMOJIOTMYECKHUX OKCIICPUMCHTOB;,

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TO3HMIMIO IO OTHOIIEGHUIO K SIBICHUSAM
COBPEMEHHOM KHU3HU U OOBACHATH €€;

YMEHHE YYUTHIBAaTh B CBOMX JCHCTBUAX HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
BSaHMOHCﬁCTBHH HIOI[GfI C pasHbIMU y6e)KILCHI/I$IMI/I, KYJbTYPHBIMU LEHHOCTSAMU U COLIMAJIbHBIM
MIOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B TPOIECCE COBMECTHOTO BBHIMOJIHEHHUS YYEOHBIX,
MMO3HABATCJIIBHBIX W HUCCIICAOBATCIBCKUX 3alda4d4, YBAXUTCILHOIO OTHOLICHUA K MHCHHUIO
OTIIOHEHTOB MPU 0OCYXIEHUH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COACPIKAHUS;

TOTOBHOCTb K T'YMAaHUTAapHOU U BOJIOHTEPCKON EATEIBbHOCTH;



2) NaTPUOTHYECKOI0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUICKON IPpayKAAaHCKOW WICHTUYHOCTH, TATPUOTU3MA, YBAKEHUS K
CBOEMY Hapojay, YyBCTBa OTBETCTBEHHOCTH Inepea PoauHOM, ropaoctu 3a cBOW Kpail, CBOIO
Ponuny, cBOIi S3bIK U KYJIBTYPY, IPOLIIIOE ¥ HACTOSIIEE MHOTOHALIMOHAJILHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHOLIEHHE K NPUPOJHOMY HACIEAUI0 M MaMATHUKAM IPUPOJIBI,
nocTxeHusIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHUAX, TPY/IE;

CHOCOOHOCTh OIIGHHMBATh BKJIAJ POCCHMCKMX YYEHBIX B CTAHOBJICHHWE W Pa3BUTHE
OMOJI0THH, TOHUMaHUs 3HAY€HUs OMOJIOTUHU B IO3HAHUU 3aKOHOB MIPUPO/IbI, B )KU3HU YeJIOBEKa U
COBPEMEHHOI'0 00I1IECTBA;

uzeiHas yoexxIEHHOCTh, TOTOBHOCTb K CIIY>)KEHUIO U 3ammuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cynap0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHMUE AYXOBHBIX LIECHHOCTEN POCCUICKOT0 HAPOa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEICHUS;

CHOCOOHOCTh OLIEHMBATh CUTYallMI0 U MPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYACH
Ha MOpaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYAyLIEero;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOIMUTENSM, CO3JaHUIO CEMbUM Ha OCHOBE
OCO3HAaHHOT'O NPHUHATHA LIEHHOCTEH CEMEWHOM XKM3HU B COOTBETCTBUU C TPAJHULUAMU HApPOJOB
Poccuu;

4) 3¢TeTHYECKOIr0 BOCIIUTAHUS

ACTETUYECKOE OTHOLIEHHWE K MHpY, BKJIIOUYasl 3CTETHUKY ObITa, HAYYHOIO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOLICHHIA;

MMOHUMAaHUE SMOLHUOHAIBHOTO BO3ICMCTBHUS )KUBOM ITPUPOJIBI U €€ LICHHOCTH;

TOTOBHOCTh K CaMOBBIP@XEHHIO B DPa3HbIX BUJAX HCKYCCTBA, CTPEMJIEHUE MPOSIBISTH
KayecTBa TBOPUYECKON JIMYHOCTH;

5) ¢musuyeckoro BocnuTaHus, (OPMHPOBAHHMS  KYJbBTYpPbl 310POBbS H
IMOLMOHAIBLHOIO 0JIArONOJIyYns:

MOHUMAaHUE U pealn3alus 3I0pOBOro U 0e30MacHOro 0bpasa >KM3HU (30pOBOE MUTAHUE,
coOrofieHre TUTMEeHUYECKUX MPaBWJI U HOPM, COAlaHCUPOBAHHBIN PEXUM 3aHATHI U OTIbIXa,
perynspHas (u3nueckas aKTUBHOCTh), OEpEXHOro, OTBETCTBEHHOTO W KOMIIETEHTHOI'O
OTHOIIECHHS K COOCTBEHHOMY (PH3UUYECKOMY H IICUXUYECKOMY 3/I0POBBIO;

NOHMMAaHHWE UEHHOCTU TPaBUJI HUHAMBUAYAJIBHOTO M KOJUIEKTUBHOTO 0€301acHOro
MOBE/ICHUS B CUTYaLIUAX, YTPOKAIOLIUX 3I0POBbIO U KU3HU JIIOJICH;

OCO3HAHME TMOCJIEICTBUM W HENPUATHS BPEAHBIX MPUBBIYCK (YHOTPEOJICHUS alKOTroIs,
HapKOTUKOB, KypeHUs);

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHUE IIEHHOCTH MAacTEePCTBa, TPYAOIIO0HE;

TOTOBHOCTb K aKTUBHOM JEATEIbHOCTH TEXHOJIOTMUECKOM U COLIMAIEHOM HaIlpaBJIE€HHOCTH,
CIIOCOOHOCTh ~ MHUIMHPOBaTh, IUIAHUPOBATb W  CaMOCTOSTENbHO  BBINOJHATH  TaKylo
JeSITENIbHOCTD;

UHTEpeC K pa3nyHbIM cepaMm MpodeccrnoHaNbHON NeaTeIbHOCTH, YMEHHE COBEpIIATh
OCO3HaHHBIHM BEIOOP Oyayleil mpodeccuu U peaan30BbIBaTh COOCTBEHHbIE dKU3HEHHBIE [IAHBI;

TOTOBHOCTh M CIOCOOHOCTh K 00Pa30BaHUIO M CaMOOOpPa30BaHHIO Ha MPOTSHKEHUHM BCEH
KU3HU;

7) IKOJIOTrNYECKOr0 BOCTIMTAHUSA:



HKOJIOTMYECKHU 1I€JIECO00pa3HOe OTHOILEHUE K MPUPOJE KaK UCTOYHMKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIIECTBOBAHUS;

MOBBIIIEHHE YPOBHS 3KOJOIMYECKON KYJIbTYphl: MPUOOpETEHHE OIBITAa IJIaHWPOBAHUS
IIOCTYIIKOB M OLIEHKU UX BO3MOXHBIX ITOCJIECTBUI ISl OKPY’KAIOIEH CPEbl;

OCO3HAHHE TII00ATLHOTO XapaKTepa KOJIOTHYSCKUX MPOOIeM U IyTel UX PEUICHHUS;

CHOCOOHOCTh MCIIOJIB30BaTh NMPUOOpETaeMble MPU U3yUYEHUHM OMOJIOIMU 3HAHMS U YMEHUS
IpU pelIeHUuN MpobieM, CBA3aHHBIX C palMOHAJIBHBIM IMPHUPOIONOIb30BaHUEM (COOIIOCHNE
IpaBWI TOBEIEHUS B NPHUPOJE, HANpPABICHHBIX HAa COXPAaHEHUE PABHOBECHS B JKOCHUCTEMAX,
OXpaHy BUJIOB, SKOCUCTEM, Onocdepsl);

AKTUBHOE HEMPUSITHE NCUCTBUM, MPUHOCAIIMX BpEIl OKpY)KAIOIIEW MPUPOJHOU cpene,
YMEHHE MPOTHO3MPOBATH HEOJIATONPHUATHBIE KOJIOTHYECKHUE MOCIEACTBHS MpeaNpPUHUMAEMbIX
JICUCTBAN U NIPEAOTBPAILATD UX;

HAJIMYUE PA3BUTOIO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKON KYyJIbTYpbI, OIBITaA
JEATCIIBHOCTH  DKOJIOTUYECKOW  HAINPaBICHHOCTH, YMEHHA pYKOBOJACTBOBATBCSI HMHU B
MI03HABATEJIbHOM, KOMMYHHUKAaTUBHOM M COLMAJbHOM IPaKTUKE, TFOTOBHOCTH K Y4YacTHUIO B
IIPAKTHUYECKOM EATEIbHOCTU IKOJIOTUYECKOM HAIIpaBIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUS:

Cc(OPMHPOBAHHOCTE  MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHA HAyKMl U OOLIECTBEHHOMW TPAKTHUKH, OCHOBAaHHOTO Ha JUAJIOre KyJbTYp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE A3BIKOBOM M YATATEIILCKON KYJIBTYPBI KaK CPEACTBA B3aUMOIEUCTBUS
MEX1y JIFOJIbMU U TIO3HAHUS MUPA,

NOHUMaHMEe creuu(UKU OHONOTMH KaK HayKH, OCO3HaHMA €€ poiu B (OPMHPOBAHUU
palMOHAIBLHOTO HAYYHOT'O MBIIUICHHUS, CO3/IaHUH IIEIOCTHOTO TPEACTABICHUS 00 OKpY KaloIeM
MUpEe Kak O €IMHCTBE MpPHUPOAbI, 4YeloBeKa U O00IlecTBa, B MO3HAHUM MPUPOTHBIX
3aKOHOMEPHOCTEH U pelIeHUH Ipo0IeM COXpaHeHHsI TPUPOJHOIO PAaBHOBECHUS;

yOeXIEHHOCTh B 3HAUUMOCTH OMOJIOTUU Ul COBPEMEHHON LIMBUIM3ALMU: 00€CIeUeHUs
HOBOTO YPOBHS pa3BUTHsI MEIMILIMHBI, CO3JJaHUE MEPCHEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX
pemath pecypcHble MpoOaeMbl pa3BUTHUS YEJIOBEUECTBA, MOMCKA MyTeH BbIXOJAa U3 TI00aNbHbBIX
9KOJIOTUYECKUX MPoOsIeM U obecrieueHus nepexoia K yCTONYMBOMY Pa3BUTHIO, PALlMOHAIBHOMY
UCTIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAHAAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJYYCHUU OMOJIOTMYECKUX 3HAHWM B LIEJISIX MOBBIMICHUS OOIIEH
KYJIbTYpPbl, €CTECTBEHHO-HAay4YHOHl TIpPAMOTHOCTH, KaK COCTaBHOM YacTH (PYHKIIMOHAIbHON
IPaMOTHOCTH 00y4aroumxcs, popMupyeMoit pu U3y4eHnu OUOJIOTUH;

NIOHMMAHHE CYIIHOCTH METOJIOB IIO3HAHMS, MCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh IIOJy4yaeMble 3HAHUS Ul aHalu3a M OOBACHEHUS SIBICHUMN
OKpPY)KAIOIIET0 MHUpPAa M HPOUCXOASAIIMX B HEM H3MEHEHUHN, yMEHHE JejaTh O0OOCHOBAHHbIE
3aKJIIOYEHUS Ha OCHOBE HAay4HbIX (AKTOB M HMEIOIIMXCS JAHHBIX C IEJIbI0 IOIy4EHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HaHMS JJIs pelleHus
po0JieM B PEATbHBIX )KU3HEHHBIX CUTYAIINAX;

OCO3HAaHHE IICHHOCTH HAay4YHOH [EATENBHOCTH, TOTOBHOCTb OCYILECTBIATh MPOCKTHYIO U
HCCJIEI0BATEBCKYIO AESITEIbHOCTh HHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHHIO M €aMOOOpa3oBaHMIO, K
aKTUBHOMY TIIOJIyYE€HUIO HOBBIX 3HaHMH IO OMOJIOTMHM B COOTBETCTBUM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.



METAINIPEJMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe pe3ysibTaThl OCBOEHHS yueOHOro mpeamera «buoJorusy BKIIOYAIOT:
3HaYMMble 11 (OPMHMPOBAHUS MHPOBO33PEHUS OOYyYAIOMIMXCA  MEKIUCHMIUITMHAPHbIE
(MexmpenMeTHbIE) OOIIEHaAYYHbIE TIOHATHS, OTPAXKAIOIKE [IEJIOCTHOCTh HAYYHOW KapTUHBI MUpa
U creur(uKy METOAOB MMO3HAHMS, UCIOIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPIHUs,
SBJICHHE, TPOIIECC, CHUCTeMa, HAy4HBIH (DaKkT, MPUHIUIN, TUIOTE3a, 3aKOHOMEpPHOCThb, 3aKOH,
Teopusi, UCCIeOBaHNUE, HAOIIOJEHUE, W3MEpPEHUE, SKCIEPUMEHT M JpYrue); yHUBEpCaJbHbIE
yueOHble JeHCTBUS (I103HABAaTEIbHbIE, KOMMYHUKATUBHbBIE, PETYISTUBHBIE), 00ECIEUNBAIOIINE
(dopmupoBaHue (YHKIMOHAIBHON I'PaMOTHOCTH M COLMAJIbHOM KOMIETEHIIMH OOYyYarolIUXCs;
CHOCOOHOCTh o0yyJaroImuxcs HCII0JIb30BATh OCBOEHHBIE MEXAUCLIUIIIIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCAJIbHbIE yueOHbIE AEWCTBHUS B I103HABATEIbHOH U
COLIMAJIBHON ITPaKTHKE.

B pesynprare u3zydeHuss OWOJOTMM HAa YpPOBHE CpemHero ooOmero oOpa3oBaHHs Yy
oOyuarorierocsi 0yayT chopMHUpOBaHbI MMO3HABATEIbHbIE YHUBEpCalbHble y4deOHblIEe NeiCTBHUSA,
KOMMYHHUKATHBHbIE YHHBEpCAJIbHBIC Yy4YeOHbIE [EHCTBUS, pETYISATUBHBIE YHHBEpCAJIbHBIC
yueOHble IeMCTBUS, COBMECTHAS I€ATEIbHOCTb.

MeranpeameTHble pe3yabTaTbl OCBOCHUs INPOrpaMMbl CpeJHEro oOmero oOpa3oBaHUs
JIOJIKHBI OTPa’KaTh:

Osgi1aieHHe YHMBEPCAJIbLHBIMU YUeOHBIMH M03HABATEIbHBIMH 1€HCTBUSIMU:

1) 6a3oBbIe JOrHYeCKHE TeHCTBHS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh U AaKTyaJM3UpPOBaTh IMpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIOJIb30BaTh IIPU OCBOCHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUIEHHUS (aHaIu3a,
CUHTE3a, CpaBHEHUs, Kiaccudukauu, 0000IIeHus1), PacKpbIBaTb CMBICI OHOJIOTHUYECKUX
HOHATHUH (BBIIENATh UX XapaKTEPHbIC IPU3HAKH, YCTAaHABJINBATh CBSI3U C APYTUMHU ITOHATUSAMHU);

ONpeNeNaATh LEJNU ACATENbHOCTH, 3aJaBas IMapaMeTpbl U KPUTEPHUM HX JIOCTHUKEHHS,
COOTHOCHUTB PE3YJIbTaThl AEATEILHOCTHU C IIOCTaBICHHBIMU LIEJISIMU;

HCIOJIb30BaTh OMOJIOTMYECKUE MOHATHUSA JUId OOBACHEHUS (AKTOB M SBJICHUH >KUBOMU
IPUPOABI;

CTpPOUTb JIOTUYECKUE PpaACCYKIEHUS (MHIYKTUBHBIC, JEIyKTUBHBIE, II0 aHAJOTHUH),
BBISIBJISAT 3aKOHOMEPHOCTH M MPOTHBOPEUHUS B PacCMaTPUBAEMBIX SIBJICHHAX, (HOPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUEHUS;

IPUMEHATh CXEMHO-MOJIENIbHBIE CPEACTBA JJIS MPEJCTABICHUs CYLIECTBEHHBIX CBs3ed U
OTHOIICHUNA B M3y4YaeMbIX OHMOJIOTHYECKHX OOBEKTaxX, a TAaKXKe MPOTUBOPEUMH Pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHbIX HHPOPMALIMOHHBIX HCTOYHUKAX;

pa3pabaTbIBaTh IUIAH PELIEHUS IPOOJIEMBI ¢ YUETOM aHAIM3a UMEIOLIUXCS MaTepUabHbBIX
U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJBTATOB ILIEINISAM,
OLICHUBATh PUCKU MOCJIEICTBUMN AESITEIbHOCTH;

KOODJMHUPOBATh M BBINOJHATE pPabOTy B YCIOBUSX PEAIbHOIO, BUPTYaJbHOIO U
KOMOHMHUPOBAHHOTO B3aUMOJACHCTBUS;

pa3BUBATh KPEATHBHOE MBIIIUIEHUE ITPH PEILICHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIE0BATEILCKHE IEHCTBHUS:



BJIa/IETh HABBIKAMM y4EOHO-UCCIIEJOBATENBCKON U MPOEKTHOW NEATEIbHOCTH, HaBbIKAMU
pazpetieHusi mpobaeM, CIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TOUCKY METO/IOB
pelIeHus MPaKTHUECKUX 3aa4, IPUMEHEHHUIO Pa3IMYHBbIX METOJIOB MO3HAHUS;

UCIIOJIb30BaTh PA3JIUYHBIE BUJBI JCSATEIBHOCTH IO TOJIYYEHHIO HOBOTO 3HAHMSA, €ro
UHTEPIIPETALNH, MPEOOPA30OBAHUI0O W MPUMEHEHHIO B YYEOHBIX CHUTYaIlUsX, B TOM YHCIE TPH
CO3/IaHUU YYEOHBIX U COIIMANBHBIX MPOEKTOB;

dbopMUPOBaTh HAYYHBIN THUI MBIILJICHHS, BIaJACTh HAYYHOU TEPMUHOJIOTHEH, KITFOYEBBIMU
MOHSTHSIMH U METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3a7aud B 0Opa30BATENIbHOW MAESITEIBHOCTH U
KU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH TPUYMHHO-CIICJICTBEHHBIE CBS3M W aKTyaJIM3WpPOBaTh 3a7ady, BBIIBUTATH
TUMOTE3y €€ pelleHMs, HaXOJWUTh AapryMEHTHl Uil JO0Ka3aTelbCTBA CBOUX YTBEPIKICHHIA,
3aaBaTh MapaMeTPhl U KPUTEPUUN PEIICHUS;

aHAIM3UPOBATh TOJY4YEHHbIE B XOJE€ peUIeHHs 3aJadd  pe3yjiabTaTbl, KPUTHUYECKU
OLIEHUBATh UX JJOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSX;

JIaBaTh OLIEHKY HOBBIM CHTYallUsIM, OLICHUBATh PUOOPETEHHBIH OMBIT;

OCYIIECTBJISATh IIEJICHAIIPABICHHBIM MOUCK MEpPEeHOca CPEACTB M CIIOCOOOB JIEHCTBUS B
poeCCHOHATIBHYIO CPEeNy;

yMeTh NEPEHOCUTh 3HaHMA B  I[IO3HABATENbHYI0 M  IPAKTHUYECKyI0  00JacTu
KU3HEEATENbHOCTH;

YMETbh UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX YYEOHBIX MIPEIMETOB;

BBIIBUTATh HOBBIE WJCH, Mpeajaratb OpPUTHHAIBHBIE TMOAXOABI W PpEIIeHHs, CTABUTh
po0OJIeMBbI U 3aJ1a4H, JOMYCKAIOIUE allbTePHATUBHBIE PEIICHHUS.

3) pabdora ¢ undopmaumeii:

OpUEHTHPOBATLCS B PA3IUYHbIX MCTOYHHMKAaX HH(OpManuu (TeKcTe yd4eOHOro mocodus,
HAYYHO-TIOMYJISIPHOM JUTEepaType, OMOIOTUYECKUX CIIOBApsSX W CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax maHHbIX, B VHTepHere), aHAIM3UpPOBaTh WHGOPMALIMIO PA3IUYHBIX BHUIOB U (HopM
NpEeCTaBICHUS, KPUTUUYECKU OLEHUBATD €€ TOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

(dopMyIHpOBaTh 3ampOCHl M TMPHMEHSATh PaszIHMYHBIE METOABI TPH IOHCKE W OTOOpe
Ouooruueckoi HHGpopMaIuu, He0OX0IMMOI1 JIJIs1 BBITIOJIHEHUS y4eOHbIX 3a/1a4;

nproOpeTaTh OMBIT HCIOIB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHM,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOIH30BAHUS PA3TUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpAaTh ONTHMAaJbHYIO (OpMYy MpEACTaBIECHUS OHOJIOrHYECKON
uHpopmaruu (cxemsl, TpaduKu, AHarpaMMBbl, TaOJUIBI, PUCYHKH U APYTOE);

UCTIOJIb30BaTh HAY4YHBIM S3bIK B KAuyecTBE CpEACTBAa IMpH paboTe ¢ OHOIOTHYECKOM
UHPOpPMALUE: TPUMEHITh XUMHYECKHe, (pU3MYecKre W MaTeMaTHYeCKHe 3HAKH M CHMBOJIBI,
dbopmynbl, aOOpeBUATypy, HOMEHKJIATypy, HCIOJIb30BaTh W MPEoOpa3oBbIBATH 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HAIJIAITHOCTH;

BIIQ/ICTh HABBIKAMHU pACMO3HABAaHUS W 3alUThl  HWHQOpMauu, WHHOPMAIMOHHON
0€30MacCHOCTH JTUYHOCTH.

OsJaieHHe YHUBEPCAILHBIMH KOMMYHUKATHBHBIMH e CTBUSIMU:

1) odmenne:

OCYIIECTBIISATh KOMMYHHKAIIMH BO BCceX cdepax >KM3HU, aKTHBHO y4acTBOBATh B JHAIIOTE
WIN JUCKYCCUU TI0 CYIIECTBY OOCY)XKIaeMoi TeMbl (YMEHHE 3a/1aBaTh BOMIPOCHI, BBICKAa3bIBATh
CYXKICHHs] OTHOCHTENIbHO BBINIOJHEHHsI NpejiaraeMoi 3aJaud, YYUThIBaTh HWHTEPEChl U
COTJIACOBAaHHOCTD MO3UIUH IPYTUX YUaCTHUKOB JHAJIOTa WIH JUCKYCCHH);



pacno3HaBaThb HeBepOalibHblE CpeAcTBa OOLIEHMS, MOHUMAaTh 3HAUYEHHUE COLUATbHBIX
3HAKOB, MPEANOCHIIOK BOZHUKHOBEHUS! KOH(MIMKTHBIX CUTYallUl, yMETh CMAT4aTh KOH(IUKTHI U
BECTHU IIEPETOBOPBHI;

BJAJIETh PA3IUYHBIMU CIIOCOOAMU OOLIECHHS M B3aUMOJICHCTBHSA, MOHMMATh HAaMEPEHHS
NPYTUX JIO/ICH, TPOSIBIISATh YBAXHUTEIHHOE OTHOIICHNE K COOECETHUKY M B KOPPEKTHOH (opme
bopMyIHUpOBaTH CBOM BO3PAKECHHUS;

pPa3BEPHYTO U JIOTMYHO M3J1ararb CBOX TOYKY 3PEHUS C HUCIOJIIB30BAHUEM S3BIKOBBIX
CPENCTB.

2) COBMeCTHAsI 1eSITeJIbHOCTh:

MOHMMATh M MCMOJIb30BaTh MPEUMYIIECTBAa KOMAHIHON U WHIUBUAYaIbHOW pabOTHl Mpu
peleHny OMOJIOrNYecKOl MpobsieMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHHUS TPYIOBBIX
¢dbopM B3aMOACHUCTBYS IIPH PEIICHUN y4eOHOM 3a1auu;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX JEHCTBUH C y4€TOM OOIIMX HHTEPECOB U
BO3MOKHOCTEHN KaXJ0ro 4jeHa KOJUIEKTUBA;

IIPUHUMATh LEJIH COBMECTHOM JAEATEIbHOCTH, OPIraHW30BBIBaTH M KOOPAWHUPOBATH
JIEUCTBUSA IO €€ JNOCTUIKEHMIO: COCTAaBIIATH IUIAH JEWCTBUHM, PACHPENCIATH POJIU C YYETOM
MHEHHUI Y4aCTHHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOU pabOThI;

OLICHUBATh KaYeCTBO CBOETO BKJIaJa U Ka)J/JIO0I0 YYaCTHHKA KOMaH/bl B OOLIUI pe3ynbTar
10 pa3paboTaHHBIM KPUTEPHSIM;

IpelaraTb HOBBIE IIPOEKTHI, OLICHMBATh WJAECH C MO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOM 3HAYNMOCTH;

OCYIIECTBIIATh IIO3UTUBHOE CTPATETHMYECKOE IIOBEACHUE B PA3NIMUHBIX CHUTyalUsX,
MPOSIBIISATH TBOPUECTBO U BOOOpaKEHHE, ObITH MHUIIMATUBHBIM.

OBiaieHue YHHBEPCAJIbHBIMH PEryJsATUBHBIMHU AeHCTBUAMM:

1) camoopranu3amusi:

UCIIONB30BaTh OMOJIOTMYECKUE 3HAHUS MJs BBISIBICHUS NOpoOJieM M UX peIIeHUs B
YKU3HEHHBIX M Y4eOHBIX CUTYalUsX;

BBIOMPATh HA OCHOBE OMOJIOIMYECKHX 3HAHUH LIEJIEBbIE M CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBHAX M MOCTYIKAX 0 OTHOLICHHIO K >KMBOM IPHUPOAE, CBOEMY 3I0POBBIO U 3JI0POBBIO
OKPY’KaIOIIHNX;

CaMOCTOSITEJIbHO OCYILECTBIIATh MO3HABATENbHYIO AEATEIbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh M (OPMYIHUPOBATH COOCTBEHHBIC 3a7adyd B O0Opa30BATEIBHON JESITENBHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTABJIATD IUIAH PEUICHUs MPOOIEMbl C YUETOM UMEIOLIUXCSA PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTCHUH;

JIaBaTh OLEHKY HOBBIM CUTYallHsIM;

paciupsTh paMKU y4eOHOIo IIpeIMeTa Ha OCHOBE JIMYHBIX [IPEANOUYTEHUN;

JIeJIaTh OCO3HAHHBIN BHIOOP, ApryMEHTHUPOBATH €0, OpaTh OTBETCTBEHHOCTH 3 PEILICHHE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBATH (HPOPMUPOBAHHIO ¥ TIPOSIBIICHUIO MIMPOKOH dPYIUIIMH B PA3HBIX 00JIaCTAX
3HAHUMN, IOCTOSTHHO MOBBIIATh CBOM 00pa30BaTENbHBINA U KYJIBTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaThb OLEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJILTATOB LIEIISIM;



BJIa/IETh HaBbIKaMH [MO3HABATENIbHON pe(IeKCUU KaK OCO3HAHUS COBEPIIAEMBIX JEUCTBUN
U MBICIIUTEJIBHBIX IPOIIECCOB, UX PE3YJIbTaTOB U OCHOBAHMM, NCIOIb30BATh PUEMBI peduieKCun
JUISL OLIEHKU CUTYalllH, BHIOOPA BEPHOT'O PEILICHHUS;
YMETb OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATD PEIICHUS 10 UX CHUXKECHUIO;
IIPUHUMATh MOTUBBI U ApIyMEHTBI APYTUX IIPU aHAIU3E PE3YJIBTATOB AEATEIbHOCTH;
3) npuHATHE ceds1 U IPYTrux:
NpUHUMATH ce0sl, TOHMMAast CBOU HEIOCTATKU M JOCTOUHCTBA,
IIPUHUMATh MOTUBBI U ApIYMEHTBI JPYTUX IIPU aHAIU3E PE3YJIBTATOB IEATEIbHOCTH;
NPU3HABATh CBOE MPABO U MPaBO APYTUX Ha OIINOKH;
pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIMH APYroro 4eaoBeka.
INPEAMETHBIE PE3YJIBTATbBI

[IpeameTHbIe pe3ynbTaThl OCBOCHHS cojlep:kaHUs yuyeOHoro mpenmera «buonorus» Ha
yriyOoJIEHHOM YPOBHE OPMEHTHPOBAHBI Ha o0ecriedeHre MpoPMIbHOTO 00yIeHHUsT 00yUYarOIIUXCs
ouonorun. OHHM BKIIOYAIOT: chenupuyecKkue Ajisg OWOIOTMM Hay4HbIE 3HaHUSA, YMEHHUS U
CrocoObl JEHCTBHI 1O OCBOCHHIO, HMHTEPHpPETAlMd W MPeoO0pa3oBaHUIO 3HAHUM, BUIBI
JESATENIbHOCTH TI0 TIOMYYEHUIO HOBBIX 3HAHUM W HUX MPUMEHEHHIO B Pa3IMYHBIX yUEOHBIX, a
TaK)Ke B pEaJIbHBIX )KU3HEHHBIX cuTyauusx. [IpeamerHble pe3ynbTaThl IPEACTaBICHbI 110 F0JlaM
U3YYCHUS.

[IpenmeTHbie pe3ynabTaThl OCBOCHHs ydeOHOro mnpeamera «buonorust»y B 10 knacce
JIOJIKHBI OTPaKATh:

c(hopMUPOBAHHOCTH 3HAHUHN O MECTE M POJIH OHMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(GbOopMUPOBAHUN E€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B TO3HAHUU 3aKOHOB MPUPOIBI U
pelIeHrur IpooIeM PalMOHALHOTO MPUPOIOTIONH30BAHMS, O BKJIA/I€ POCCUHUCKUX U 3apyOEIKHBIX
YUEHBIX B Pa3BUTHE OUOJIOTUU;

BJIa/ICHUE CHUCTEMOM OMOJIOTMYECKHX 3HAHHWM, KOTOpas BKJIOYAET: OCHOBOIOJArarollne
OMOJIOTMYECKHEe TEPMHUHBI U TOHATUS (PKU3Hb, KJIETKa, OpraHU3M, MeTa0OJu3M, TrOMeocCTas,
CaMOPETYIISIIHSI, CaMOBOCIIPOU3BEACHHUE, HACICICTBEHHOCTh, U3MEHYHBOCTh, POCT M Pa3BHUTHUE),
ouonornueckue Teopun (kimerounas teopusi 1. IlIBamna, M. Illneiinena, P. Bupxosa,
XpoMocoMHasi Teopusi HaciencTBeHHoctr T. Moprana), yuenust (H. Y. BaBunoBa — o nenrpax
MHOTO00pa3usi ¥ MPOUCXOXKJICHUS KYJIbTYPHBIX PAaCTeHMI), 3aKOHBI (€AMHOOOpPA3Usi MOTOMKOB
MEPBOT0 MOKOJICHUS, PACIICTIICHHS, YUCTOTHI TaMET, HE3aBUCUMOT0 HacleaoBanus . Menpaens,
TOMOJIOTUYECKHX PSAJAOB B HacleAcTBeHHOW wu3MeHunBoctH H. W. BaBwioa), mpuHIUIIBI
(KOMILIIEMEHTapHOCTH);

BJIa/ICHHE OCHOBHBIMH METOJaMH HAYYHOT'O MO3HAHUS, UCIIOJIb3YEMBbIX B OMOJOTHYECKHX
HCCJICTOBAHMSIX )KUBBIX OOBEKTOB (OMHCaHUE, U3MEPEHHEe, HAOM0IeHIE, SKCIIEPUMEHT);

YMEHUE BBIJCNSTh CYIIECTBEHHBIC MPU3HAKU: BUPYCOB, KJICTOK MPOKAPHOT U DYKAPHOT,
OJIHOKJIETOYHBIX U MHOTOKJICTOYHBIX OPraHH3MOB, B TOM 4uCle OakTepui, rpuboB, pacTeHUM,
’KMUBOTHBIX M YeJIOBEKa, CTPOCHHsSI OPTraHOB U CHCTEM OpPraHOB PACTEHUH, )KUBOTHBIX, YEJIOBEKA,
MPOLIECCOB JKU3HENEATEIHbHOCTH, NPOTEKAIONUX B OpraHU3Max pacTEHUH, >XUBOTHBIX U
YyeJIoBeKa, OMOJIOTMYECKUX IPOLECCOB: 0OMEHa BELECTB (MeTaboIM3M), IPEBpAIICHNs SHEPTUH,
OpoxeHus, aBTOTPO(GHOTO U TeTepoTpodHOTO TUIIOB MUTAHUS, (POTOCHHTE3a M XEMOCHHTE3a,
MUTO3a, Mei03a, TaMeTOoreHe3a, IMOpUOreHe3a, MOCTIMOPHOHATBLHOTO PAa3BUTHS, PA3MHOKEHUS,
WHAMBUIYAIBHOTO Pa3BUTHUA OpraHu3Ma (OHTOT€He3a), B3aMMOJCWUCTBUS TE€HOB, IeTepo3uca,
UCKYCCTBEHHOI'O 0TOO0pA;



YMEHHE YCTAHABJIHMBATh B3aUMOCBS3H MEXIy OPTaHOWJIAMH KJICTKH M WX (DYHKIHSIMH,
CTPOEHHUEM KIJIETOK Pa3HbIX TKaHEH U UX QYHKIUAMH, MEXy OpraHaMU U CUCTEMaMHU OPTaHOB Y
pacTeHHi, XMBOTHBIX M YeJOBEKa M MX (YHKIUSIMH, MEKIY CUCTEMaMH OpPraHOB U UX
(GyHKUMAME, MEXIy dTanaMd OOMEHa BEIIECTB, ATallaMH KIETOYHOTO LHMKIA U >KU3HEHHBIX
[IUKJIOB OPraHU3MOB, OJTalaMH ASMOPHOHAILHOTO PAa3BUTHSA, TEHOTUIIOM U  (PEHOTHIIOM,
dbeHoTunoM u GakTopamMu Cpeibl OOUTAHNS;

YMEHHUE BBISBIATH OTIUYUTENIbHBIC NMPHU3HAKH JKUBBIX CHUCTEM, B TOM YHCIE PACTCHHIA,
KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJIb30BATh COOTBETCTBYIOIINE apIyMEHTHI, ONOJIOTHYECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY JJIS 10Ka3aTeIbCTBA POACTBA OPraHU3MOB Pa3HbIX CUCTEMATUUYECKUX IPYTIIT;

YMEHHE peliaTh OWOJIOTMYECKHEe 33a7a4yH, BBISABIATH HPUYMHHO-CIEJCTBEHHBIE CBS3U
MEXJy HCCIEJyeMbIMU OHOJIOTMYECKMMM MPOLECCAMU U SIBICHUSMM, J€lIaTh BBIBOABI U
IIPOTHO3bI HA OCHOBAHMH OJIyYE€HHBIX PE3YyJIbTaTOB;

YMEHHUE BBINOJIHATH JIAOOPATOPHBIE U MPAKTUYECKHE PabOThl, cOOMI0NaTh MpaBwiia IpU
pabote ¢ yueOHbIM U J1a00paTOpHEIM 000PYI0BAHUEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, NPOBEPATh HUX OSKCIEPUMEHTAIBHBIMU CPEJICTBAMH,
(bopMynupys 1ieNb HCCIel0BaHNs, AHAIU3UPOBATh IIOJIYUYEHHBIE PE3YJIbTaThl U J1€J1aTh BHIBOJIBI,

YMEHHE Y4YacTBOBaTh B Yy4eOHO-HCCIIEOBATEIHCKONM pabdoTe MO OMOJOTHU, DKOJIOTHH U
MEJIUIHE, NMPOBOAMMOM Ha 0a3ze HIKOJBHBIX HAYYHBIX OOLIECTB, W MyOJIMYHO MPEJICTABIATh
MOJTy4YCHHBIE PE3YJIbTAThl HA YIEHUYECKUX KOH(PEPEHIHIX;

YMEHUE OLIEHUBaThb JTUYECKHE aCHEKThl COBPEMEHHBIX MHCCIIEOBaHUI B 001acTH
OMOJIOTMM U MeIUIUHBI (KJIOHUPOBaHHE, HCKYCCTBEHHOE OIUIOJOTBOPEHHE, HalpaBlieHHOE
U3MEHEHHE TeHOMA U CO3/1aHNe TPAaHCTEHHBIX OPraHU3MOB);

YMEHHE OCYLIECTBISATh OCO3HAHHBIN BBIOOP Oyaymiei mpodeccHoHaIbHON AEATEIbHOCTH B
oOnactu OMOJIOTUH, MEIUIMHBI, OMOTEXHOJIOIMH, BETEPUHAPUHU, CEIHCKOTO X0341iCTBa, MUIIEBON
HOPOMBIIIJICHHOCTH, YIIyOJIATh IO3HABaTeNbHBIH MHTEPEC, HANPABICHHbIM Ha OCO3HAHHBIN
BBIOOp COOTBETCTBYIOIIEH Ipodeccud M NPOJOJDKEHHE OHOJOrMYecKoro o0pa3oBaHMsA B
OpraHu3aMsIX CPEAHEr0 NPOPECCHOHATBHOTO U BBICIIET0 00pa3oBaHusl.

[IpenMeTHble pe3ynbTaThl OCBOEHUS YyuyeOHoro mnpeamera «buonorus» B 11 knacce
JIOJDKHBI OTPaXKaTh:

c(OpPMHUPOBAHHOCTh 3HAHUI O MECTE U PoJIi OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAYK, B
(OopMHpPOBAaHUN COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTUHBI MHpA, B IO3HAHWU 3aKOHOB
IPUPOJIbI U PEUICHUH SKOJIOIMYECKUX MPOOJIEM YeOBEYECTBA, a TAKXKE B PEIIEHUU BOIIPOCOB
paLMOHATIBHOIO TPHUPOJIONONIB30BaHUs, U B (OPMUPOBAHMM IIEHHOCTHOTO OTHOLICHHS K
npupoze, OOIIEeCTBY, YENOBEKY, O BKJIAJ€ POCCHMCKHX M 3apyOeXHbIX YUu€HBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTHH;

YMEHHE BJaJ€Th CUCTEMON OMOJIOTMYECKUX 3HAHUM, KOTOpas BKJIKOYAET ONpPEAENCHUs U
IIOHUMAaHHUE CYLIIHOCTH OCHOBOIIOJAralolUX OWOJOTMYECKUX TEPMHUHOB M TOHATHH (BUA,
sKocucTeMa, Ouocdepa), Ouonoruueckue Teopun (dBoironMoHHas Tteopuss Y. JlapBuHa,
cuHTeTHYecKass Teopus sBomtonuu), yueHus (A. H. CeBeproBa — 0 myTsSX W HampaBICHMSX
spomonnu, B.M. Bepranackoro — o 6mocdepe), 3akoHbl (TeHeTHYeCKOro paBHOBecus Jx. Xapau
u B. BaiinGepra, 3aponpimeBoro cxoactBa K. M. bopa), mpaBuna (Muammyma 1O. JIubOuxa,
HKOJIOTHUECKOM MUpPaMU/Ibl SHEPTHK), TUnoTe3bl (runore3a «mupa PHK» V. 'unbepra);

YMEHHME BIAJETh OCHOBHBIMH METOJAaMU HAy4YyHOIO TIO3HAHMsS, MCIONb3yEMbIMU B
OMOJIOTHYECKUX HCCIIEAOBAHUIX JKUBBIX OOBEKTOB M D3KOCUCTEM (OMMCAaHUE, H3MEpEHHE,



HaOJIr0/IeHUe, SKCIIEPUMEHT), CIIOCOOAMH BBISBJICHHS M OLIGHKH aHTPOTIOTCHHBIX W3MEHEHHH B
PUPOJIE;

YMEHHE BBIACTATh CYLIECTBEHHBIE NPU3HAKU: BHUJIOB, OHOTrEOIICHO30B, HKOCHUCTEM U
ouochepsl, CTaOWIM3UPYIOMIETO, ABMXKYIIETO W Pa3phIBAIOIIETO E€CTECTBEHHOIO 0TOOpa,
IJIONATPUIECKOTO ¥ CUMITATPHYECKOTO BHI000PA30BAHNS, BIHMSHUS IBUKYIIIUX CHII SBOJIOLIUN
Ha reHO(OH] MOMYJSIUYU, MPUCTIOCOOIEHHOCTH OPraHW3MOB K Cpelleé OOMTaHUS, YepeIOBaHUs
HalpaBJICHUI 9BOJIIOLIMHU, KPYTOBOPOTA BEILIECTB M MOTOKA SHEPTUH B IKOCHCTEMAX;

YMEHHE YCTAaHABIMBATh B3aWMOCBS3M MEXIY IMPOIECCaMU HBOIIOIUH, BHKYIIUMHU
CHJIaMH aHTPOTIOT€HEe3a, KOMIIOHEHTAMH PA3JIMYHBIX IKOCHUCTEM W MPUCTIOCOOICHUSIMH K HUM
OpTraHHU3MOB;

YMEHHUE BBISBJIATH OTIUYUTENbHBIC TPU3HAKH JKUBBIX CUCTEM, NPUCIIOCOOICHHOCTDh BUI0B
K cpere oOuTaHus, aOMOTUYECKMX M OMOTHYECKUX KOMIIOHEHTOB 3KOCHCTEM, B3aHMMOCBS3EH
OpPTraHU3MOB B COOOIIECTBAX, AaHTPOIIOT€HHBIX U3MEHEHHUH B ’KOCHCTEMAX CBOCH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOLINE apTyMEHThI, OMOJIOTUYECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY JUI JIOKa3aTeIbCTBA PpOJICTBA OPraHU3MOB PpA3HBIX CHUCTEMATHMUYECKUX TpYIIIL,
B3aMMOCBSI3M OPraHU3MOB U Cpelbl OOMTaHMSA, €AMHCTBA UYEIOBEYECKUX pac, HEOOXOAMMOCTH
COXpaHEHHsS MHOrooOpasus BHAOB M DKOCHCTEM KaK YCJIOBHS COCYIIECTBOBAHHS MPUPOIbLI U
YeJIOBEYECTBa;

yYMEHHE peliaTh OWOJIOTMYECKHEe 33aJayH, BBISABIATHE HPUYMHHO-CIIEJCTBEHHBIE CBS3U
MEXIy HWCCIEeAYEMBbIMH OHOJIOTUMECKUMHU TPOIECCAaMH M SBJICHHUSMHM, JA€TaTh BBIBOJBI U
IIPOTHO3bI HA OCHOBAHMH IOJIYYE€HHBIX PE3yJIbTaTOB;

YMEHHUE BBINOJHATH JIAOOPAaTOPHBIE M MpaKTHUECKUue paboThl, COONOAATh MpaBuia MpU
paboTte ¢ yueOHBIM U J1a00paTOPHBIM 000PYAOBAHUEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, NPOBEPATh HUX OSKCIEPHUMEHTAIBHBIMU CPEJICTBAMH,
bopMyHpys 1IeNTh UCCIeIOBAHNS, aHATH3UPOBATH TIOJTYICHHBIC PE3YIIbTAThI U JIEJIaTh BHIBOJIBI,

YMEHHE y4acTBOBAaTh B Y4eOHO-MCCIIEIOBATEIbCKONW paboTe Mo OMOJOTHU, IKOJIOTUU U
MEAMIIMHE, MPOBOIUMON Ha 0a3e HIKOJBHBIX HAYYHBIX OOLIECTB, M MYOJIUYHO MPEACTaBISATh
MOJy4YEeHHBIE PE3YJIbTaThl HA YUEHUUECKUX KOH(EPEHIUX;

YMEHHE OIICHWBATh THUIOTE3bl W TEOPHUH O TMPOUCXOKACHUU JKU3HHU, YEJOBEKa U
YeJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUAX U CIOCO0axX MpEeAOTBpAIlleHUs TI00aTbHBIX
U3MeHeHul B buocdepe;

YMEHHE OCYILIECTBIATh OCO3HAHHBIN BBIOOP Oyayiei mpodeccHoHanbHON AeATEIbHOCTH B
oOmacti  OWOJOTMH, OSKOJOTHWH, IPHPOJOIONB30BAHMS, MEIWUIUHBI, OHOTEXHOJOTHH,
MICUXOJIOTHH, BETEPUHAPUH, CEIbCKOTO XO3SAHCTBA, MUIIEBOH NPOMBIINUIEHHOCTH, YIIIyOIsATh
[IO3HABATEJIbHBI WHTEpPEC, HANpPABICHHBI HAa OCO3HAHHBIM BBHIOOP COOTBETCTBYIOILEH
npodeccud U OPOJODKEHHE OMOJOrMYecKoro oO0pa3oBaHMs B OpraHHU3alUsX CpeIHEero
npo¢eCCHOHATBHOTO M BBICIIETO 00pa30BaHUSI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Kontpoabusie IlpakTuueckue
MPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoThI padoThI pecypes:
1 buonorusa kak Hayka
2 JKuBble cUCTEMBI U UX U3YUYCHHE
3 Buonorus xinerku 0.5
4 XuMudecKasi OpraHu3aIusl KICTKH 10
5 Crtpoenue u GyHKIIMU KICTKH 8
6 OOMeEH BeIIEeCTB U NMPEBPAICHUE SJHEPTUH B 9 1
KIIETKE
; Hacnencreennast napopmanus u 9 05
peanuzanus e€ B KIETKE
JKW3HEHHBIN UK KIETKH 6 1
Crpoenue U pyHKIIMN OpraHU3MOB 17 1.5
10 Pa3zmHoxeHMe 1 pa3BUTHE OPraHU3MOB 8 1.5
1 I'eHeTnka — Hayka 0 HACJIECICTBEHHOCTH U 5 05
W3MEHYUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6
14 I'enetuka yenoBeka 3 0.5
15 Cenekiusi OpraHu3MOB 4 1
16 buoTtexHonorus U CUHTETUYECKAsE OMOTIOTUS 4
17 PezepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13



11 KITACC

KoanvecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Kontpoasubie IIpakTHuyeckue
NpOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 3apoXIeHuE U Pa3BUTHE 3BOTIOIIMOHHBIX 4
MpeACTaBICHUIN B OMOJIOTUH
2 Muxkpo3Boitonus 1 €€ pe3yabTaThl 14 2
3 MaxpodBOTIOIHS U €€ Pe3yIbTaThI 6
[IpoucxoxaeHue u pa3BUTHE KU3HU Ha
4 p a p 15 1.5
3emiie
5 [TpoucxoxaeHune yeaoBeKa — aHTPOIIOTCHE3 10 1
DKOJIOTHSl — HayKa O B3aUMOOTHOIICHHSX
6 OpPraHU3MOB U HaJOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karolleu cpenoi
OpranusMmsl U cpeia 0OUTaHus 1.5
DKOJIOTHSI BUAOB M MOIYJISIITAI 0.5
DKoorust COO0MIEeCTB. DKOIOTHIECKUE
9 12 0.5
CHCTEMBI
10 buocdepa — rmobanbHas skocucTemMa
11 UYenoBek u OKpyxaromas cpeia
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5






IHHOYPOYHOE INTAHUPOBAHHUE
10 KITACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudgposbie

Tema ypoxka Kontpoasnbie IIpakTnyeckue
n/n Bcero u3y4eHusi 00pa3oBaTeJIbHbIC

padoThI padoThbI pecypes:

Buonorus xak KOMIIJIEKCHAs HAyKa U KaK
4acTb COBPEMEHHOTO 00I1eCcTBa

JKuBbIe cuCTEMEBI M UX CBOMCTBA

ypOBHeBaH opraHu3anus )XUBbIX CUCTCM

HcTopust OTKPBITHS U N3YUYEHUS KIIETKH.
Kiterounas teopus

Metonasl MOJIEKYJIIPHON U KIETOYHOU
ouonoruu. [Ipakruyeckas padora
«M3ydeHre MeTOI0B KJIETOUHOM OMOJI0TUH
(xpomatorpadusi, anexTpodopes,
muddepeHnuanbHoe eHTpudyrupoBaHue,
[T1IP)»

XUMHYECKU COCTaB KIETKH 1

MI/IHepaJ'II)HI)Ie BEUICCTBA KJICTKU, UX
Ouosornueckas poib

Opranuveckre BEeIecTBa KJICTKH — OCJKH.
JlaboparopHnas pabota «O0HApY)KEeHHE
OEJIKOB C TIOMOIIHI0 Ka4€CTBEHHBIX
peaxkuuiny

CoiicTBa, knaccuduxanus 1 GyHKuuu
0eIKoB



OpFaHI/I‘IeCKI/Ie BCIICCTBA KIICTKH —

10
YTJIEBOIBI

1 Opranuyeckrie BeIEeCTBa KIETKH —

JUIHBI
Hyxkneunossie kucnorsl. [JHK u PHK.

12 JlaGopatopnas pabota «lccnenoBanue 05
HYKJIEMHOBBIX KHCJIOT, BBIJIEJICHHBIX U3
KJIETOK Pa3JIM4HbIX OPraHU3MOB»

13 Crpoenue u pynkuuu AT®. [Ipyrue
nykineosunrpupocdarsr (HTD)

14 CexsenupoBanue JTHK. MeTo bt
T€HOMUKH, TPAHCKPUIITOMUKH, IPOTEOMUKHU

15 MeTobl CTPYKTYpHOM OHOIOTHH

16 Tuns! knetok. [Ipokapuornueckas kieTka
CTtpoeHue 3yKapruOTHUECKOH KIIETKH.

17 [IpakTnueckas padota «3ydyeHne cBONWCTB 0.5
KJICTOYHOM MeMOpaHbD»

18 [ToBepXHOCTHBIN anmnapar KJIETKH
OnHoMeMOpaHHbIE OPraHOUABI KJIETKH.

19 [TpakTuyeckas padora «M3yueHue 05
JBUKEHMSI LIUTOIIA3MbI B pPACTUTENBbHBIX
KJIETKax»

ITosryaBTOHOMHBIE OpPraHOU/IbI KJIETKU:

20 MUTOXOH/IPHUH, TUIacTH L. JlabopaTtopHas 05
pabota «HccnenoBanue miaazMonnsa u '
JETIa3MOJIM3a B PACTUTENIBHBIX KIETKAX)

21 HememOpaHHbIE OpraHOHIBI KJIETKH

22 Crpoenue u pyHKIUHU Apa



23

24

25

26

CpaBHUTENbHAs XapaKTEPHCTHKA KJIETOK
sykapHoT. JlabopaTopHas padora
«M3ydenue cTpoeHHsI KJIECTOK Pa3TUUHBIX
OpPTaHU3MOB»

AccuMUISIIMS U JUCCUMWIALIUS — JIBE
CTOpOHBI MeTabonu3Ma. Turnel oOMeHa
BeriecTB. JlabopaTopHas pabora
«M3ydeHne KaTaIuTU4EeCKON aKTUBHOCTH
(bepMeHTOB (Ha IpuMepe aMuiIasbl WIn
Kartajas3bl)»

DepMEHTAaTUBHBIN XapaKTep peakLuu
KJIETOYHOTO MeTabonu3Mma. JlaboparopHas
pabota «M3yuenue GpepMeHTaTHBHOTO
pacIleIUIeHus IEPOKCHUIa BONOPOA B
PaCTUTEIBHBIX U JKUBOTHBIX KJIETKAX)

benku-akTuBaTOPH! U OCIKU-UHTUOUTOPHI

0.5

0.5

27
28

29

30

31

ABTOTpOQHBIN TUIT 0OMEHA BEIIECTB
DOTOCUHTE3

Xemocuntes. JJaboparopnas padota
«CpaBHeHue nporieccoB (poTocUHTE3a U
XEMOCHHTE3a»

AHa’poOHBIe OpraHu3Mbl. Busl OposkeHusI.

JlabopaTtopHnast pabota «CpaBHEeHHE
MPOIIECCOB OPOKCHUS U IBIXAHUSD

AdpoOHBIE OpraHu3MBbl. JTarnbl
SHEPreTUYecKOro oOMeHa. DHeprus
MEMOpPaHHOTO IpaIue€HTa MPOTOHOB.
Cunte3z AT®: Pabota nporonHoit AT®-

0.5



CHHTA3bI

O00011IeH1E U cCUCTEMAaTH3aIis 3HAHUN 1O
TeMe "OOMeH BelIeCcTB U PEeBpalIeHNe

32 sHepruu B kietke" / KontpoiapHas padora 1
o TeMe "OOMeH BEelIecTB U MpeBpalieHue
SHEPruu B KieTke"

33 Peakiun MaTpU9IHOTO CHHTE3a

34 Tpanckpunius — matpuusblil cuare3 PHK 1

35 Tpancnsiius u e€ 3ransl 1

36 KoaupoBanue amunokucnot. Ponb 1
pubocom B OmocuHTE3€E Oenka

37 Opranusaius TeHOMa Y IPOKapuoT U 1
yKapuoT

38 MouekysipHbIe MEXaHU3MBbI SKCIIPECCHH 1
T€HOB y SYKapHOT
Bupycbl — HekIeTo4YHbIE (POPMBI KUZHU U

39 obnuratHeie apa3uThl. [IpakTiHueckas 1 0.5
pabota «Co3nanue MOJEIN BUPYCa»

40 BupycHrble 3a001eBaHus YeI0BeKa, 1
KUBOTHBIX, PACTEHUI

41 HanorexHomornu B OMOJIOrMH U MEIUIINHE

42 JKu3HeHHBIH UK KIETKU

43 Martpuunsiii cuates JJHK
Xpomocowmsl. JlabopaTopHas paboTta

44 «M3ydeHne XpoMoCcOM Ha TOTOBBIX 1 0.5
MUKpOIIpenapaTax»

45 JleneHnne KIETKH — MHUTO3 1



46

47

48

49

50

51

52
53
54

55

56

57

58

Tuns knetok. Kaprokunes n nuTokuHes.
Perynsuus >kW3HEHHOTO IIUKJIA KIETOK.
JlaGopatopnas pabota «Habmronenue
MHUTO32a B KJIETKaX KOHYHMKA KOPEIIKa JIyKa
(Ha roTOBBIX MUKpOIIpEnapaTax)»

O0001IeHre B CUCTEMATH3aIis 3HAHUH 110
temaM "HacnenctBennas nnpopmanus u
peanu3zanus ee B kietke", "Ku3HeHHbIH
uka kinetku" / KontponbHas paboTa mo
teMe "Peakiun MaTpu4HOro cuHTe3a"

OpFaHI/BM KakK €IMHOC 1ICJI0€C

Tkanu pactenuii. JlaboparopHas pabora
«3yueHue TKaHel pacTeHUN»

TkaHM )KUBOTHBIX M YEJIOBEKA.
JlaGopaTtophnas pabora «M3yueHnue TkaHeu
KUBOTHBIX)»

Opransbl. Cuctemsl opraoB. JJaboparopHas
pabota «M3y4yeHne opraHoB IIBETKOBOTO
pacTeHus»

Omnopa Tena OpraHu3MoB
JIBMKEHHE OpraHu3MOB
[Iutanue oprann3mMoB

IIutanne MO3BOHOYHBIX JKUBOTHEIX.
HI/II_HeBapI/ITCJ'IBHaH CHUCTEMA YCIIOBEKa

JIpIXaHne OpraHu3MoB

ﬂBIXaHI/Ie IIO3BOHOYHBIX KUBOTHBIX U
YCJIIOBCKaA

TpaHcnopT BelecTB y OpraHu3MoB

0.5

0.5

0.5

0.5



KpOBeHOCHaH CHUCTCMaA ITO3BOHOYHBIX

59 KMBOTHBIX U YEJIOBEKA

60 Brienenne y opraHu3MoB

61 3amuTa y OpraHu3MoB

62 NMMmyHHas cuctema yeoBeka

63 PaznpaxxuMocCTh U peryisnus y
OpPTraHU3MOB

64 ['ymopainbHast perysius U d9HIOKpUHHAsI
CUCTEMa XUBOTHBIX U YEIIOBEKA

65 ®dopMBI pa3MHOKEHHUST OPTAHU3MOB

66 [TonoBoe pa3zMHOXKEHUE

67 Meiio3
I'ameTorenes. O6pa3oBaHue U pa3BUTHE

68 MOJIOBBIX KJIETOK. JIabopaTopHas padora 05
«M3ydeHune cTpoeHHs MOJIOBBIX KIETOK Ha '
TOTOBBIX MUKpPOITperapaTaxy»

69 WuauBuayanbHOE pa3BUTHE OPTaHU3MOB —
OHTOTCHE3

70 3akJiajika OpraHoB M TKaHEH U3
3apO/IBIIICBhIX JIUCTKOB
PocT u pa3BuTHE KHBOTHBIX.

7 JlabopaTtopnas pabota «BrisBiienne 05
TIPU3HAKOB CXOJICTBA 3apPOIBIIICH
MO3BOHOYHBIX JKUBOTHBIX)
PazmHOXeHME U pa3BUTHE PACTCHHUIA.

72 Jlaboparopuas paboTta «CTpoeHHE OPraHOB 0.5
Pa3MHOKCHUS BBICIIHX PACTCHUI»

73 O0001IeHre U cHCTeMaTU3alus 3HaHUH 110



teme "CtpoeHue u GyHKIIUH OpraHu3MoB" /
Konrponsnas padora o teme "Crpoenue u
¢byHKIMU OpaHU3MOB"

HcTopust cTaHOBIEHUS U pa3BUTHUS
TeHEeTUKH KaK Hayku. OCHOBHBIC MOHITHS U

74 CUMBOJIBI TeHeTHKH. JlTabopaTopHas pabota 1 0.5
«/Ipo3oduina kak 0OBEKT reHETUYECKHX
HCCIIEA0BAHUIN
3aKOHOMEPHOCTH HACTIEAOBaHUS
npu3HaKoB. MoHOruOpuUIHOE

75 ckpeumBanue. [IpakTuueckas padbora 1 0.5
"H3yuenue pe3yabTaToB MOHOTHOPHUIHOTO
CKpEeUIMBaHUA y Ap030(nibr"

76 [{uTomornyeckue OCHOBBI MOHOTHOPUIAHOTO 1
CKpELIMBAHUS

77 Ananusupytomiee ckpemuBanue. Hermomnnoe 1
JOMUHUPOBAaHUE
JluruOpuHOe CKpEIIUBaHUE.

78 [TpakTuyeckas padora «M3yueHue 1 05
pe3yIbTaTOB TUTUOPUIHOTO CKPEIIMBAHUS '
y Ap030(UITBI)

79 [{uTomornyeckue OCHOBBI JUTUOPUTHOTO 1
CKpEeLIMBaHUS

80 CuemieHHOE Hacle10BaHUE MPU3HAKOB 1

81 XpoMOCOMHas TEOPUS HACIEACTBEHHOCTU 1

82 I'enetuka mona 1

83 ['eHoTHT KaK IETOCTHAS CUCTEMA 1

84 I'eHeTYECKUI KOHTPOIIb Pa3BUTHL 1



85

paCTCHHﬁ, JKNBOTHBIX N YCJIOBCKA

N3meHunBOCTh NpHU3HAKOB. Buasl
U3MEHYUBOCTH

86

87

MonudukanroHHas ”3MEHYUBOCTh

BapuanmoHHBIH psit M BapuallMOHHAs
kpuBas. JJaboparopHas padota
«HccnenoBanue 3aKOHOMEPHOCTEN
MOJIU(UKAITIOHHONH N3MEHUYUBOCTH.
[TocTpoeHre BapuallMOHHOTO Psiia U
BAPUALIMOHHOMN KPUBON»

0.5

88

89

90

91

92

93

94

I'enoTunuyeckas N3MEHUMBOCTD.
KomOunaTtuBHass N3MEHUYMBOCTD

MYTaIII/IOHHaSI NU3MCHYUBOCTD.
[TpakTrueckas pabota «MyTauu y
Ipo30¢uibl (Ha TOTOBBIX
MUKpOTpenaparax)»

3aKOHOMEPHOCTH MYTAllMIOHHOTO IIpoliecca.
ONUreHeTHKa u 3MUreHOMHKA

O0o001IeHNe U cUCTeMaTH3aIUs 110 TEME
"I'eneTuka - HayKa O HACIEJACTBEHHOCTH U
M3MEHYUBOCTH OpraHu3MoB" /
Konrponsnas padora o teme "['eneruka"

I'enetuka yenoseka. [IpakTuueckas pabota
"CocTaBieHHe U aHaJIU3 POJOCIOBHON"
MeToapl MEIUITMHCKON T'€HETUKH
3HaueHUE MEIUIIMHCKON I'CHETUKU B
MPEAOTBPALICHUH U JICUCHUU TEHETHICCKUX
3a00JIeBaHNM YEIOBEKA

0.5

0.5

0.5



OCHOBHBIE TIOHSTHUS CEIEKIIUH.
JlaGopatopHnas pabora "M3yueHue copTo

% KYJbTYPHBIX PACTCHHI U TIOPOJI JOMAIITHUX 1 05
KUBOTHBIX"
MeTob1 CeNeKIIMOHHOM paOoTHI.

96 JlabopaTtopHnas pabota "M3yueHne MeTo10B 1
CeJIeKIMU pacTeHui"
JloCTHX)EeHUs CeNEKIIMU PAaCTEHUN 1

97 #UBOTHBIX. [IpakTHueckas padota 1
"IIpuBuBKa pacTeHuit"

08 CoxpaHeH#re, U3YICHHE U HCIIOTh30BaHHUE 1 05
TeHETUYECKUX PECYPCOB
buoTtexHonorus kak Hayka u oTpacib

99 npousBojcTBa. [IpakTudeckas pabora 1
"N3yuyenne 00beKTOB OMOTEXHOIOTUN"

100 OcHOBHbIE HampaBJICHUS] CHHTETUYECKHIA 1
ounonoruu

101 XPpOMOCOMHAsI U TeHHAsI HHKEHEPHS

102 MenuimHcKre OMOTEXHOJIOT I

OBIIEE KOJIMYECTBO YACOB I10 102 135

ITPOTPAMME



11 KITACC

KosnunuyectBo yacos DJIEeKTPOHHbBIE
Ne ara u@poBbIe
n/n Tema ypoka Bcero Kontpoanueie  Tpaxruueckue fllsyqennﬂ gﬁlc)l;l;onaTenbﬂme
padoThl padoThbI pecypes:
1 OomonmonHas teopus Y. [lapsuna 1
5 JIBrKyI1IME CUITBI 3BOJIIOLIMM BUAOB 1O Y. 1
HapBuny
3 Bbopn0a 3a cyiiecTBoBaHUE, €CTECTBEHHBIN 1
1 UCKYCCTBEHHBII 0TOOD
4 DOopMUPOBAHUE CUHTETUUYECKON TEOPHH 1
9BOJIIOLIMH
5 DTaribl 3BOJIFOIIMOHHOTO MPOLECCa: 1
MHUKPO3BOJIIOLUSA U MAKPOIBOJIIOLIHS
6 [Tonmynsius — aneMeHTapHas €IMHUIA 1
3BOJIIOLHAN
3aKOH reHeTHYECKOro paBHoBecus JIx.
7 Xapmau, B. BaiinOepra. JlabopaTopnas 1 05
pabota «BblsiBIeHNE U3MEHUYUBOCTH Y '
oco0ell 0THOTr'0 BHIA)
8 DnemeHTapHbIe (HAaKTOPHI IBOIIOIUN 1
9 Dddekt ocHoBatemns. ddext 1
OYTBLJIOYHOTO TOPJIBIIIKA
10 Murpanuu. M3050um nomyIsiui: 1
reorpaduueckas, OMOJOrHIeCcKast
11 EcrecTBeHHbII 0TOOp — HaNpaBISIOMINN 1

(hakTop IBOTIOIIHH




12

13

14

15

16

17

18

19

20

[TonoBoii oTOOP

[Ipucnoco0aeHHOCTh OPraHU3MOB Kak
pe3yabTaT MUKPOIBOIFOIIHH.
JlabopaTtopHas paborta «3ydenue
apoMop(}o30B 1 uAMOAAANTALNHN Y
pacTeHUI U )KUBOTHBIX)

[Ipumeps! npucnocodaeHN y OpraHu3MOB:

Mopdosioruaeckue, GU3HOIOTHIECKUE,
OHMOXMMHUYECKHE, ITOBEICHUYCCKHUE.
JlabopaTopHas pabora «IIpucnocobenns
OpPraHU3MOB U UX OTHOCUTENIbHAS
11eecoo0pa3HOCTh)

Bupn, ero kpurepuu u CTpykTypa.
JlaGopartopHas padota «CpaBHEHHE BUIOB
110 MOP(OJIOTHYECKOMY KPUTEPHUIO»
Crpykrypa Buza

BunooOpa3oBanue kak pe3yabTar
MHUKPO3BOJIIOLUU

CBs13b MUKPOIBOJIIOIMH U STTUIEMUOJIOT U
Makpossontouus. [laneonronornyeckue
METO/Ibl U3yUYEHHS IBOJTIOLUU

buoreorpaduyeckue MeToabl U3ydeHUs
3BOJIIOLUU

0.5

0.5

0.5

21

22

DOMOPHOIOrHYECKHUEe U CPABHUTEIBHO-
Mopdonoruueckre MeTo 16l U3y4eHHs
ABOJTIOINH

MonekynsapHO-T€HETUYECKHUE,
OMOXMMHUYECKHE U MAaTEeMaTUYECKUE



MCTOJAbI U3YUCHHA 3BOJIIOIINN

23 OO01myre 3aKOHOMEPHOCTH BOJTFOIIHH

24 AnantuBHas paauanus. HepaBHoMepHOCTH
TEMIIOB BOJIOIIUU

o5 HayuHnble runotesbl NporCcX0KIeHUS
YKU3HM Ha 3emie

26 JloHay4dHBIE MIPEICTABICHUS O 3aPOKICHUH
KU3HU

97 OcCHOBHBIE ITaIbl HEOPTaHUIECKOU
ABOJTIOIHH

28 ['unoTessl 3apoXxKaCHUS KUZHA
HcTopust 3eMau 1 METOMIBI €€ N3YUCHHS.

29 JlaboparopHas padora «3ydenue u 05
OIMCaHNE UCKOTTAEMBIX OCTATKOB JPEBHHX '
OpPTraHU3MOB»

30 Hauanbnbie 3Tansl oprannyeckoi
IBOJTIOTIAH

31 OBOIIOLUS DYKapUOT
OCHOBHBIE 3TaITbI BOTIOIUN

39 pacturensHOro Mupa. [IpakTudeckas 05
pabora «3yuenne ocoOeHHOCTEH '
CTPOCHHMSI PACTCHHIA Pa3HBIX OTICIIOBY

33 OCHOBHBIE 3TaITbI BOTIOIUH KUBOTHOTO
MHUpa
DBOIOIUS )KUBOTHBIX. [IpakTryeckas

34 pabota «M3ydyenne ocoOeHHOCTEH 0.5
CTPOCHHSI TIO3BOHOYHBIX YKHBOTHBIX)

35 Pa3BuTHe *u3HM Ha 3eMIe 110 3paM U



nepuoagam

MaccoBbie BBIMUPAHUA — 3KOJOTNMYCCKUC

36 1
KPHU3HUCHI MPOIILIOTO

37 CoBpeMEHHBIH 3KOJOTMYECKUI KPU3HC, €TI0 1
0COOEHHOCTH
CoBpemeHHas cucTeMa OpraHu4eckoro

38 Mupa. OCHOBHBIE CUCTEMATHYECKUE 1
IPYIIIbI OPraHU3MOB
O060061eHre 1 cucTeMaTu3alus 3HaHu# 1o
TemaM "MUKpPO3BOJIIOLIUS U €€

39 pe3ynbrathl”, "MakposBOIIOIUS U €€ 1
pe3yabTatel"/ KonTponbHas paboTa mo
TeMe "DBoronusa"

40 AHTpPOTIONIOTHS — HayKa O YeJIOBEKE 1

41 PasButne npeacrasnenuii o 1
MIPOUCXOXKACHUH YEIOBEKA
MecTo yenoBeka B CUCTEME
opranuueckoro mupa. JlaboparopHast

42 pabota «M3y4yeHue ocoOeHHOCTEN 1 0.5
CTPOEHUS CKelleTa YelIOBeKa, CBA3aHHBIX C
MPSIMOXOKICHAEM»

43 JIBOKyIIHME CUITBI aHTPOTIOTEHE3a 1
44 CooTHoleHrne OMOIOTHYECKUX U 1
COLIMAJIbHBIX (PAKTOPOB B AaHTPOIIOTEHE3E
45 OcHOBHBIE CTaIUU aHTPOIIOT€HE3a 1
46 [Taneorenerrka 1 najaeoreHOMuKa 1
47 DBOJIIOIHS COBPEMEHHOTO YeJIOBEKA 1

48 Yenoseueckue pacsl. [Ipakrnueckas 1 0.5



pabota «/3ydeHue 3KOJTOrHIeCKUX
aJanTalui 4eJIoBEKa

MexIUCIUIIITMHAPHBIE METOIbI

49 1
AHTPOIOJIOTHH

50 3apokIeHUE W Pa3BUTHE IKOJIOTUN 1
Mertoapl skosoruu. JlaboparopHas pabota

51 «3yueHne MeTo10B HKOJIOTHYECKUX 1 0.5
HCCIIEIOBAHUI»

59 3Ha4YeHUE YKOJIOTUICCKUX 3HAHUN JIJIS 1
YeJI0BeKa

53 Dkonorndyeckue pakTopsl 1
Abuotnueckue akropsl. CBET Kak

54 aKosioruueckuit gpakrop. JlaboparopHas 1 05
pabota «BplIsiBI€HNE PUCTIOCOOICHUIA '
OpPTraHU3MOB K BIUSTHHIO CBETa»
AbGuoTtnueckue paktopsl. Temmneparypa
KaK 9KOJIOTUYECKUH (PaKTop.

55 JIaboparopHas pabota «BrisBneHue 1 0.5
MPUCTIOCOOTIEHUI OPTaHU3MOB K BIUSHHIO
TeMIIepaTypb»
AbuoTtnueckue hakropsl. BiakHOCTh Kak

56 skoJornyeckuit pakrop. JlabopaTopHas 1 05
paboTa «AHaTOMUYECKHE OCOOEHHOCTH '
pacTeHui U3 pa3HbIX MECT OOUTAHUS)

57 Cpenpl 0OMTaHUSI OPTaHU3MOB 1

58 Buonoruueckue puTMbl 1

59 JKuznenusie popMbl OpraHM3MOB 1

60 bruotnyeckue pakTops 1



3HaueHre OMOTUYECKUAX B3aMMOIEHCTBUI

61 JUIsl CYIIECTBOBAHUS OPTaHU3MOB B CpeJie
oOuTaHMs

62 DKOJIOTUYECKHE XapaKTEPUCTUKU
MOMYJISIIHH
OCHOBHBIE TIOKA3aTEeJIN MOMYJISIIH:

63 YHUCIIEHHOCTh, TUIOTHOCTh, BO3PACTHAS U
MIOJIOBAsI CTPYKTYpa
OCHOBHBIE TIOKA3aTEJIH OIS IIH:

64 POX/1aeMOCTh, IPUPOCT, TEMI POCTa,
CMEPTHOCTh, MUTPAITUN

65 DKoJ0ru4eckasi CTpyKkTypa MomyJssuuu

66 JInHaMUKa TONYJISIIAN U €€ PeryIsiius

67 KpuBbie pocTa 4rCcIeHHOCTH TOMYJISAIINU.
KpuBbie BEDKUBaHUS
DKoJIoTn4ecKast HUIIA BUJIA.

68 JlabopaTopHas padora «IIpucnocobenus 0.5
CeMsIH PACTCHUN K PACCEIICHUIO»

69 Bup xak cucrema nomynsnuit

70 3aKOHOMEPHOCTH MMOBEJCHHS U MUTPALIUi
KUBOTHBIX

71 Coo00111ecTBO OpraHN3MOB — OHMOIIEHO3

72 DKocucTema Kak OTKpbITasi cucTeMa

73 KpyroBopot BemiecTs U MOTOK SHEPTUU B
HKOCUCTEME

74 OcHOBHBIE TTOKA3aTEIN YIKOCUCTEMBI

75 DKOJIOTUUECKUE TUPAMUIBI



76

Usmenenus COO6H_[eCTB — CYKIECCCHUH

[IpupoHbIE 3KOCUCTEMBI. DKOCUCTEMBI

" 03ep 1 peK. DKOCUCTEMBI MOpEi 1 OKEaHOB

78 [TpupoHbIe 3KOCUCTEMBL. DKOCHCTEMBI
TYHAP, JIECOB, CTEIIEH, ITyCTHIHb

79 AHTPOTIOTEHHBIE YKOCUCTEMBI

80 Ypboakocucremsr. [TpakTudeckast pabota 05
«M3ydeHune u onmcaHne ypoOOIKOCUCTEMBI '
3aKOHOMEPHOCTH (HOPMUPOBAHUS

81 OCHOBHBIX B3aMMOJCHCTBUI OpraHIU3MOB B
HKOCUCTEMAX
MexaHu3Mbl BO3JAEHCTBUSA 3arpA3HEHUI

82 Pa3HBIX TUIOB Ha CyOOpraHU3MEHHOM,
OpPraHU3MEHHOM, TOMYJISIIMOHHOM U
9KOCHCTEMHOM YPOBHSIX

83 buocdepa — obmerranerapras 060g09Ka
3emuu

84 VYuenue B. W. Bepnaackoro o 6uochepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHUS
6uocdepsl

86 KpyroBopoTsl BeniecTs u
OMOTEOXUMHYECKUE ITUKITBI

87 3onaneHOCTH Onochepsl. OCHOBHBIE
OMOMBI CyIIN

88 YcroitunBocth 6uocheps

89 DKOJIOTUYECKHE KPU3HUCHI U UX IPUIHHEI

90 BosneiicTBue uenoBeka Ha 6mochepy



AHTpOIIOT€HHOE BO3ICHCTBUE Ha

o1 pPacTUTENbHBIA U JKUBOTHBIN MU 1
92 Oxpana npupoab! 1
03 OCHOBHBIE TPUHITUTIBI YCTOHYUBOTO 1
Pa3BUTHS YEJIOBEUECTBA U TIPUPOJIBI
PanmonansHoe nMpupoaoNoib30BaHNE U
94 COXpaHeHHE OMOJIOTHYECKOTO 1
pazHooOpasus 3eMiaun
O060061eHre 1 cucTeMaTu3alus 3HaHu# 1o
TemaM "DKOoJIOrud - HayKa o
B3aMMOOTHOIICHHUSIX OPIaHU3MOB JIPYT C
JPYTOM M HaJOPTaHU3MEHHBIX CHCTEM C
95 OKpy>xaroen cpenoit”, "Oprannsmsl U 1
cpena obutanus", "IKOIOTHS BUIOB U
nonyJsaus'”, "IKOoJI0THs COOOIIECTB.
Dkosorudeckune cuctemsr”, "bruocdepa -
robanpHas 3xocuctema” / KontponbpHas
paborta no Teme "Dkonorus"
96 PesepBHbIil ypok 1
97 Pe3epBHBIi ypok 1
98 PesepBHEI ypok 1
99 Pe3epBHBII ypok 1
100 PesepBHbIit ypox 1
101 PesepBHbIit ypok 1
102 PesepBHBIN ypok 1
OBIIEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME






IMPOBEPAEMBIE HA EI'D ITIO BUOJIOI'MA TPEBOBAHMUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
ITPOI'PAMMBI CPEJJTHEI'O OBIIEI'O OBPA30OBAHUA

Kon IIpoBepsiemble TPeGOBaHMS K NMPeAMETHBIM Pe3yJibTATAM OCBOCHUS
NpoBepsieMoro OCHOBHOI1 00pa30BaTe/IbHOM MPOrPaMMBbI CpeiHero 0611ero
TpedoBaHMS oOpa3oBaHus

CdopmupoBaHHOCTh 3HAHWUK O MECTe W POJU OWOJIOTUH B CHCTEME
€CTECTBEHHBIX HayK, B dbopmMupoBaHUH COBPEMEHHO
€CTECTBCHHOHAYYHOH KapTUHBI MUPA, B MO3HAHUU 3aKOHOB IPUPOJIBI U
pCIICHUH KU3HCHHO BAXKHBIX COIMAIBHO-ITHYECKUX, IKOHOMHUYECKHX,
HKOJIOTHYECKUX MPOOJIEM YeTIOBEUYECTBA, a TAKXKE B PEIICHUH BOIIPOCOB
paIoHATBHOTO MIPUPOAONONB30BaHus, B GOPMUPOBAHUN IIEHHOCTHOTO
OTHOIIICHUS K MPUPOJIE, OOIIECTBY, YEIOBEKY; O BKIAJEe POCCUUCKUX U

3apyOCKHBIX YUEHBIX — OMOJIOTOB B Pa3BUTHE OUOJIOTHU

Brnanenune cuctemoit 3HaHMKA 00 OCHOBHBIX METOJAaX HAYYHOTO
MMO3HAHMSI, UCIOJIb3YEMBIX B OMOJIOTMYECKUX HCCIICIOBAHUSIX KUBBIX
OOBEKTOB ¥ OJKOCHUCTEM (OMHUCaHHWE, W3MEpPEHHUE, MPOBEIACHUE
HaOroIeHnil); crmocob6aMu BBIABICHHS M OIEHKH aHTPOIOT€HHBIX
W3MEHEHUH B TIPUPOJIE.

2 yMeHI/Ie BbIABUT'aTh THIIOTEC3bI, HpOBepﬂTb nux BKCHepI/IMeHTaJII)HBIMI/I
cpenctBamMu, (GOpMyIHpys [elb HCCICIOBaHUS, aHAJIU3UPOBATH
MOJIyYEHHBIE PE3YyIbTaThl U JENATh BHIBOJIBI.

BrisBieHre 3aBUCHUMOCTH MEXAY HCCIEAYEMbIMH BEJIMYHMHAMH,
00BsICHEHHE MOJIYYEHHBIX PE3YIbTaTOB U (POPMYIUPOBAHUE BHIBOJIOB C

HCIIOJIb30BAHUEM HAay4YHBIX IIOHATUH, TEOPUHI U 3aKOHOB

YMeHue BIageTh CHUCTEMON OWOJOTHYECKMX 3HAHWH, KOTOpas
BKJIIOYAET: OCHOBOIMOJIAraloIIie OWOIOrMYeCKUe TEPMUHBI U TIOHATUS
(KM3Hb, KJIETKA, TKaHb, OpraH, OPraHu3M, BUJ, MOMYJSLUS, SKOCHCTEMA,
onorieHo3, Ouocdepa; METabOIM3M, TOMEOCTa3, KICTOYHBIH WMMYHHUTET,
OuocuHTe3 Oenmka, OWONONMMEPHI, JHUCKPETHOCTh, CAMOPETYIISIHS,
CaMOBOCIIPOU3BENICHNUE, HaCJEJCTBEHHOCTb, W3MEHYUBOCTb,
SHEPro3aBUCUMOCTb, POCT U Pa3BUTHE);

Ouonoruueckue Teopuu: kierouyHas Teopuss T. IlIBanna, M.
[Inerinena, P. BupxoBa; KIIOHaIbHO-CEIEKTUBHOrO MMMyHHTeTa [I.
Opnux, .M. MeunukoBa, XpoMOCOMHasi TEOpUs HacieacTBeHHocTH T.
Moprana, 3akoH 3apoabimieBoro cxojctsa K. bapa, spomtonmonHas

TCOPHA 4. I[apBI/IHa, CUHTCTHUUYCCKAA TCOPHUA OBOJKOLOUH, TCOPUA




antporiorere3a Y. Jlapsuna; teopusi 6uoreoneHo3a B.H. Cykauéna;
yuenue H.W. BaBuioBa o 1ieHTpax MHOT000pa3usi U MPOUCXOKICHHUS
KyJbTYpHbIX pacTeHuid, ydyeHue A.H. CeepuoBa 0 M0OyTsIx u
HaIpaBJIeHUAX dBoJOINH, yueHue B.U. Bepnanckoro — o Ouocdepe);
3aKOHBI (€IUHO00pa3us MOTOMKOB NEPBOTO MOKOJIECHUS, PACILEIUICHUS
MPU3HAKOB, HE3aBHCUMOIO HacjeqoBaHMs mpusHakoB [. Mennens;
CUEIUIEHHOTO HACJIEIOBaHUs IPU3HAKOB W HAPYLIEHUS CLEIJICHUS
reHoB T. MopraHa; TOMOJIOTHYECKHX PSJOB B HACJIEACTBEHHOMN
n3menunBocty H.M. BaBunoa; reHernueckoro paBHoBecHus [Ix.
Xapnu u B. BaiinGepra; 3apoasimeBoro cxoxactBa K. bapa;
ouorenernyeckuit 3akoH J. ['exkens, . Mromnepa);

MPUHIUTIBI (YUCTOTHI TAMET, KOMIUIEMEHTAPHOCTH );

npaswia (MuHuMyma lO. JIubuxa, sKoiI0rMueckoi mupaMuibl YUCE,
OMOMAaCChI U SHEPTHH);

runote3sl (koanepBaTHo AWM. Omnapuna, nepBu4HOTO OyiaboHa JIXk.

Xonneitaa, mukpochep C. Dokca, pudo3uma T. Uek)

Vmenue pfiiatb IOHUCKOBEBIC OMOJIOrYeCKUe 3aJa4u, BbIABIATH
IMPUIUHHO-CJICACTBCHHBIC CBsA3H MCXKIAY HCCIIEAYEMBIMU
OMOJIOrHYeCKUMH O6’b€KTaMI/I, nponaeccaMm M ABJICHHUAMU, OCIATh
BBIBOJbI U IIPOTHO3bI HA OCHOBAHWHU ITOJTYUCHHBIX PE3YJIbTATOB,

COCTAaBJATb I'CHOTHUIIMYCCKHUC CXCMbl CKPCHIMBAHMUA IJII pa3HbIX TUIIOB
HaCJICJOBAHUA TPHU3HAKOB Yy OPraHM3MOB, COCTABJIATH CXCMBI IICPECHOCA

BCHICCTB U DHCPI'U B DKOCUCTEMAX (I_ICHI/I IHUTaHWs, ITIICBBIC CeTI/I)

YMeHHne yYCTaHaBIMBATh B3aWMOCBSI3M MEXKIYy CTPOCHHEM W
(GYHKUIMSMU: OPraHOMJOB, KJIETOK pa3HbIX TKaHEH, opraHamu H
CHCTEMaMH OpraHOB Yy pAacTEHUH, JKMBOTHBIX M YEJIOBEKa; MEXIY
JTanmamMy OOMEHa BEIECTB; 3TalaMHU KJICTOYHOTO IUKJIA M KU3HEHHBIX
[IUKJIOB OPTaHU3MOB; dTallaMi SMOPHUOHAIBHOTO PAa3BUTHUS; TEHOTHIIOM
u  ¢enotunoMm, ¢eHoTunoM U (pakTopamMu cpenbl  OOUTaHHS,
NpOLIECCaMU  JBOJIIOLUM;  JBIDKYIIMMH CHJIAMH  aHTPOIIOTCHE3a;
KOMITOHEHTaMH Pa3JIMYHBIX SKOCHCTEM M TPHCIOCOOICHUSIMU K HHUM

OpraHu3MOB

VYMmenune BBLICIATE CYHICCTBCHHBIC ITPU3HAKU !

CTPOCHUA BHUPYCOB, KJIICTOK IMPOKAPUOT U 3YKAPUOT, OAHOKIICTOYHBIX U
MHOTOKJIETOYHBIX OPTraHW3MOB, BUIOB, OMOTEOIIEHO30B, YKOCHCTEM U
onocepbl; CTpOCHUS OPraHOB W CHCTEM OpPraHOB paCTEHUH,
KHBOTHBIX, YEIOBEKA; MPOLIECCOB JKU3HEACIATEIBHOCTH, MMPOTEKAIOIINX

B OpraHu3max paCTeHHfI, JKHUBOTHBIX H YCJIOBCKA, OMOJIOrHYECKUX



nporieccoB: oOMeHa BemecTB (MeTabonu3M), HHGOpPMAIMH |
IpeBpalleHNs] SHEPTruH, OpOKEeHUs, aBTOTPOPHOIro U reTepoTpodHOro
TUIIOB TNHTaHUs, (OTOCHHTE3a M XEMOCHHTEe3a, MHTO3a, Meio3a,
raMeToreHesa, HMOpUOreHe3a, MOCTIMOPHUOHAIBHOTO  Pa3BUTHS,
Pa3MHOXKEHUS, UHIMBUYaJIbHOTO PAa3BUTHUSl OpraHu3Ma (OHTOreHe3a),
B3aUMOJCUCTBUS TI'€HOB, TI€TEPO3UCA; JEUCTBUM MCKYCCTBEHHOI'O
otOopa, CTaOWIM3UPYIOIIETO, JBWKYIIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOTO O0TOOpa; aJIONaTPpU4EeCKOr0 M CUMMATPUUYECKOTO
BU000pa30BaHus; BIMSHUS IBHKYIIMX CHJI SBOJIIOLIIMU HA TEHO(POH
HOMYJISAUUK; HPUCHOCOOICHHOCTH OPraHU3MOB K cpejne OoOuTaHus,
YyepeloBaHUsA HANpaBICHUH HBOJIOLUM;, KpPYroBOpOTa BEILECTB MU

IMIOTOKA S3HCPTHUHU B OKOCHUCTEMAX

ChopMUPOBAaHHOCTh YMEHHS BBIICISATH CYINICCTBEHHBIC MPHU3HAKH
BUPYCOB, KIIETOK IPOKapUOT U DYKAPUOT; OJHOKJIECTOYHBIX U
MHOT'OKJICTOYHBIX OPraHu3MOB, BHUIOB, 6I/IOFGOI_IGHO3OB 1 3KOCHUCTEM,
0COOEHHOCTH MPOLECCOB OOMEHA BEIIECTB M MPEBpAIECHUS SHEPTUH B
KJIeTKe, (OTOCHMHTE3a, IUIACTUYECKOTO0 M JHEPreTHYECKOTO OOMEHa,
XeMOCHHTE3a, MHTO3a, Mei03a, OIUIOJOTBOPEHHUS, Ppa3BUTHI H
Pa3MHOXKEHUS, UHIMBUYaJbHOTO PAa3BUTHUSl OpraHu3Ma (OHTOTEHE3a),
0OpBOBI 32 CYIIECTBOBAHKE, ECTECTBEHHOTO 0TOOPA, BUI000pa30BaHus,
MPUCIIOCOOJICHHOCTH OPraHu3MOB K cpejie OOWTaHUs, BIIHMSHHS
KOMITOHCHTOB 3KOCHCTEM, aHTPOIIOTCHHBIX U3MEHEHUN B DKOCHUCTEMAX
CBOGH MECTHOCTH, KPYrOBOPOTa BCILECTB U MPEBPAIICHUS JHEPTUU B

ouocdepe

VYMeHne UCIIONIB30BATh COOTBETCTBYIOLIHE apryMEHTHI,
OMOJIOTMYECKYI0 TEPMUHOJIOTUIO M CHMBOJMKY Uil JOKa3aTelbCTBa
POZACTBA OPraHU3MOB PA3HBIX CHCTEMATHUECKHX TPYII; B3aHMOCBS3H
OpPraHM3MOB ¥ CpeIbl OOWTaHMS; CJUHCTBA YEIOBEYCCKHX Ppac;
HEOOXOIMMOCTH 3I0POBOTO 00pa3a KM3HU, COXpAaHEHHs pa3HO00pa3us
BUJIOB U DHKOCHUCTEM KaK YCJIOBHS COCYIIECTBOBaHHMS IPHPOABI M

YCJIIOBCUCCTBA

YMeHne KpUTHUYECKH OICHMBATh HWHMOPMALHUI0 OHOJIOTHYECKOTO
COJICp)KaHUs; MHTEPIPETUPOBATH ITUYCCKUEC ACIEKTHI COBPEMEHHBIX
HCCIICTOBAHUM B OHOJIOTHH, MEIHITUHE, OHMOTEXHOJIOTHH;
paccMaTpuBaTh rio6anbHbIC HKOJIOTHYECKUE poOIeMbI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO

IIO3UIIHUIO



IHHEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMBIX HA
EI'D 110 BUOJIOTUHN

Kon

1.1

1.2

1.3

IIpoBepsieMblii 21eMeHT CO/IePKAHMS

buosnorns xax HayKa. JKuBble cucTeMBI 1 BX HN3YyUYCHUC

CoBpemeHHast OMONOTHsI — KOMIUIEKCHas Hayka. buoioruuyeckue Hayku U
u3ydaeMble UMU npoOaembl. DyHIaMEHTANbHbBIE, TPUKIATHBIC U MTONCKOBBIS
HAy4YHBIC UCCIICIOBAHUS B OMOJIOTHH.

3nauenue Ouonoruv B (GOPMUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOU
kapTuHbl Mupa. [Ipodeccun, cBsa3anubie ¢ 6uoaorueil. 3HaueHue OUOIOTUU B
IPAKTUYECKON JESTEIbHOCTH YeJIOBEKAa: MEAMILIMHE, CEIbCKOM XO35HCTBE,

IMPOMBIINIJICHHOCTH, OXpaHC IMMPUPOAbL

JKuBbie cucTeMBbl Kak mpeaMmer wuiydeHus Ouosormu. CBOWCTBA KUBBIX
CHUCTEM: €IMHCTBO XHMMHYECKOTO COCTaBa, JUCKPETHOCTh M IIEJIOCTHOCTD,
CJIOKHOCTh U YHOPSAIOYEHHOCTb CTPYKTYpPbI, OTKPBITOCTh, CAMOOPraHU3ALINS,
CaMOBOCIIPOU3BEJEHUE, PA3APAKUMOCTh, U3BMEHUYUBOCTD, POCT U Pa3BUTHE.

YpoBHM OpraHuM3allid >KMBBIX CHUCTEM: MOJICKYJSPHBIM, KIETOYHBIN,
TKAHEBbI, OPraHU3MEHHBIM, MOMYJALUOHHO-BUIOBOM, 3KOCHUCTEMHBIN
(buoreorneHoTHYECKHI), OMOochepHBIN. [Iporecchl, MPOUCXOIAIINE B KUBBIX
cucteMax. OCHOBHBIC MPU3HAKU KUBOTO. JKHU3HB Kak (hopma CyIIeCTBOBAHUS

MaTepuu

Mertonel Ouonoruveckoid Hayku. HaOmroneHue, M3MepeHUe, SKCIICPHUMEHT,
cucteMarusanusa, MeTaaHanu3. l[loHATHe O 3aBHCHMMOW ® HE3aBUCHMOM
nepemeHHoil. I[lnanupoBanue »skcnepuMenTta. IlocraHoBka u  mpoBepka
runiote3. Hynesas runoresa. [lonsitue BoIOOpKU 1 €€ mocToBepHOCTH. Pazdopoc
B Ouomormveckux AaHHBIX. OIlEHKa JOCTOBEPHOCTH  TOJYYCHHBIX
pe3ynbTaToB. [IpuuMHBI UCKaKEHUSI PE3yNbTaTOB AKcrepuMeHTta. llonsTue

CTaTUCTHYCCKOI'O TECTA

Kiierka kak Ouosiornueckas cucrema

2.1

2.2

Krnetka — cTpykTypHO-(QYHKIIMOHANbHAS €AMHULA KHBOro. Mcropus
oTkpeITus KieTku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T.
[[IBanH, M. lllnetinen, P. BupxoB). OCHOBHBIC MOJOKEHHS COBPEMEHHOM
KJIIETOYHOU TEOPUHU.

Meroasl  MOJIEKYJSIPHOM M KJIETOYHOM  OMOJIOTMM:  MHKPOCKOMHUS,
xpomaTtorpadus, anexkTpodopes, METOH MEUYEHBIX aTOMOB,

muddepeHranbHoe HeHTPUYTUpOBaHHE, KyIbTHBHPOBAHNE KIETOK

XUMHUYECKUN COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPaMUKpPOdJIEeMEeHThI. Boaa



2.3

u €€ poJIb KaKk PpacTBOPUTENsS, peareHTa, y4dacTHE€ B CTPYKTYPHUPOBAaHUU
KJIETKH, TeIUIOperyiasuuud. MuHepanbHble — BEIIeCTBa  KJIETKH,  HX
Ouosiornyeckas posb. Pojib KaTHOHOB ¥ aHHOHOB B KJIETKE.

Buonornueckue monumepsl. benakun. AMHHOKUCIOTHBIM cocTaB OEJIKOB.
CrpykTypsl OenkoBoit Mosiekyinbl. IlepBuynas cTpykTypa Oenka, menTHaHas
CBA3b. BTOpHYHasA, TpeTW4Has, YETBEPTUYHAs CTPYKTYyphl. JleHaTypanus.
CpoiictBa OenkoB. Kinaccugpukanus OenkoB. buonoruueckue ¢yHkuun
OEIIKOB.

VYrieBoasl. MoHOCaxapu/ipl, AUCAXapUIbl, OJINTOCAXapUAbl U MOIMCAXAPUBL.
OO0mmii TUTaH CTpoeHusT U (PUBUKO-XUMUYECKHE CBOWMCTBA YTJIEBOJOB.
buonornueckue GyHKIUN YTIIIEBOAOB.

Jlurmuasl. T'uapodunsHo-TuapodoOHbIe cBoiicTBa. Kinaccudukanus aunumos.
Tpurnuuepunasl, Gpochonunuasl, BOCKH, cTepouabl. buonorudeckue GpyHkuuu
aunuaoB. OOmme cBoHcTBa OHOJOIMYECKMX MeMOpaH — TEeKy4ecTb,
CIIOCOOHOCTH K CaMO3aMbIKaHUIO, MTOJIYIPOHUIIAEMOCTb.

Hyxneunosbie kucnorsl. JJHK u PHK. Crpoenune HyKkI€MHOBBIX KHCIOT.
Hyxneoruasl.  Ilpunnun  xkommiuementapHoctu. IlpaBuno  Yapradda.
Crpykrypa JHK — nBoifHas criupanb. MecToHaxoXIeHHe U OHMOJOTHYECKUe
dbynkuun [JHK. Buger PHK. @yakiuun PHK B kiertke.

Crpoenne monexkynsl AT®. Makposprudeckue cBa3u B Mosekyine ATO.
buonornueckne ¢ynkimun AT®. BoccTaHOBIEHHBIE TNEPEHOCUYUKH, WX
¢dbynkuuu B kinetke. CexkBenupoanue JJHK.

CrpykTypHasi OuMoJIOTHSI: OMOXUMHUYECKHE W OMO(HU3NYECKUE HCCIICIOBAHMS

COCTaBa M MPOCTPAHCTBEHHON CTPYKTYPbI OMOMOJIEKYJT

Tunsl KJIETOK: JyKapuoTHUecKass M npokapuotuyeckas. CTpyKTypHO-
(byHKIMOHATBHBIE 00pa30BaHUs KICTKH.

Crpoenue npokapruoTuueckoi kinetku. Kierounas crenka Oakrepuit u apxei.
Oco0eHHOCTH CTPOEHUsI reTepoTPOPHON U aBTOTPOPHONU NMPOKAPUOTHUECKHUX
KJIETOK. MeCTO ¥ pojib IPOKAPHOT B OMOLIEHO3aX.

Crpoenue U pyHKIIMOHUPOBAHHUE dYKApUOTUYECKOH KieTkH. [lmazmaTuueckas
memOpana (miasmanemma). CTpyKTypa IUla3MaTHUECKOM  MeMOpaHbI.
Tpancnopt BemiecTB uepe3 IUIA3MaTHYECKyl0 MeMOpaHy: MacCHBHBIN
(muddy3us, odnery€éunas qudQysus), aKTUBHBIN (TIEPBUYHBIA U BTOPUYHBINA
akTuUBHbIN TpaHcnopt). llomynponunaemocts mMemOpanbl. PaGorta Hatpwuii-
KaJIMeBOTO Hacoca. OHAOLMTO3: MHHOLMTO3, (aromuro3. DK3OLHUTO3.
Knerounas crenka. CTpykTypa U (QYHKIMHM KJIETOYHON CTEHKH DPACTEHUH,
rpuboB.

Huromnna3zma. [urozons. Lutockener. JIBuxenue nurtomiasmMbel. OpraHoU bl
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kiaeTkd. OnHoMeMOpaHHbIE OpPraHOMAbl KJIETKU: 3HJOIIa3MaThdecKas CeTb
(OIIC), anmapat ["'onpaxu, TM30COMBI, UX CTpoeHUe U QyHKIKU. B3anmocss3b
OJTHOMEMOpaHHbIX  OpraHounoB  KjeTku. CTpoeHue  IpaHyJspHOTO
petukynyma. CHHTE3 pacTBOPUMBIX OenkoB. CHHTE3 KIIETOYHBIX MEMOpaH.
I'magxuii (arpanynsipHblil) SHAOIUIA3MAaTHYECKUN peTukyinyM. CekperopHas
¢ynkuus anmapatra [ompmxu. TpaHcnopT BellecTB B KieTke. Bakyonu
pactuTenbHbIX KiIeToK. Kiterounslii cok. Typrop.

[TonyaBTOHOMHBIE OpraHOUbI KJIETKU: MUTOXOHIPUH, IIIIACTHUIBL.

Crpoenue U QpyHKUUU MUTOXOHApHNA M miactui. IlepBuuHble, BTOPUYHBIE U
CIIOXKHBIE IUTACTUABl  (POTOCHHTE3UPYIOMIUX  JIYKAPUOT. XJIOPOILIACTHI,
XPOMOILIACTBI, JIEMKOIUIACTHI BBICIIMX PACTEHUM.

HememOpannsie opranouasl kieTkun CTtpoeHHe U (YHKIUMM HEMEeMOpaHHBIX
OpraHousioB KieTku. PubGocombl. MukpodunameHTsl. MpleuHble KISTKH.
Muxkpotpy6ouku. Knerounsni nentp. CTpoeHHWE W JIBHKCHHE XI'YTHKOB H
pecanyek. MukpoTpyOoukH HuToIuia3Msl. LleHTpuos.

Snpo. Ob6onouka spa, XpOMAaTUH, KapuoIUia3Ma, SAPBIINIKA, UX CTPOCHHUE U
bynkuuu. SnepHsiit 6enkoBblii MaTpuKe. [IpocTpaHcTBEHHOE pacroioKeHHe
XpOMOCOM B HHTep(]a3HOM sizipe. benku xpomaTuHa — TUCTOHBI.

Knerounsle BriroueHus. CpaBHUTENIbHASA XAPAKTEPUCTHKA KJIETOK JYKapHOT

(pacTuTenbHOM, )KUBOTHOM, TPUOHOI)

AccuMuIAIMS U AMCCUMWIALUS — JIBE CTOPOHBI MeTabonu3ma. Tunsl oOMeHa
BEIIIECTB: aBTOTPO(HBINA U TeTEPOTPODHBIA. YUacTHe KUCIOPOoia B 0OMEHHBIX
nporeccax. DHepreTuueckoe obecrneyeHue kieTku: mnpespaiieHue ATD B
oOMeHHbIX mponeccax. PEepMEHTATUBHBIA XapakTep pPEeaKUUid KIETOYHOTO
MeTabomm3ma. DEepMEHTHI, UX CTPOCHHUE, CBOMCTBA M MEXAaHW3M JICHCTBUS.
Kodepmentsl. Otimumst (epMEHTOB OT HEOPTaHWYECKHX KaTajJH3aTOPOB.
benku-aktuBaTOpsl M OCJKU-MHTUOMTOpPBL.  3aBUCUMOCTb  CKOPOCTH
(epMEHTAaTUBHBIX PEAKINI OT pa3IUYHbIX (PAKTOPOB.

IlepBHYHBIl CHUHTE3 OPraHMYECKUX BewlecTB B KieTke. PotocuHTe3. Poinb
XJIOpOIIJIACTOB B Tporecce ¢orocuHTe3a. CBeToBas M TeMHOBas (asbl.
[IpoxgyktuBHOCTH (poTOCHMHTE3a. BinsHue pazauuHbIX (PaKTOPOB HA CKOPOCTh
¢dorocunTe3a. 3HaueHue (POTOCUHTESA.

XeMOCHHTE3. Pa3znooOpa3zue OpPraHU3MOB-XEMOCHHTETHKOB:
HUTPUDUIAPYIOTIIHE OakTepuu, KeJIe300aKTepHH, cepobakTepuu,
BOJIOPOJIHbIE OaKTepUU. 3HAUEHUE XEMOCHHTE3A.

AHa’poOHble opraHu3Mbl. Buabl Opoxenus. Ilpoayktsl OpokeHus u HX
UCIIOJIb30BaHUE YEJIOBEKOM. AHA’POOHBIE MHKPOOPTaHU3MBl KaK OOBEKTHI

OMOTEXHOJIOTHH U BO30YIUTENN OONIE3HEH.



AspoOHBbIe OpraHU3MBl. Oransl JHEPIreTUYECKOro oOMeHa.
[ToaroToBuTenbHBIN dTan. [TUKOIU3 — OECKUCIOPOAHOE paCHICIUICHUE
TJIFOKO3BI.

buosornueckoe OKHUCIIEHHE, WIN KJIETOYHOE AbIXxaHue. Pob MUTOXOHApPUN B
nmporeccax — OMOJIOTMYECKOTO  OKucieHus.  Lluknnyeckwe — peakuuu.
OxucnurensHoe ¢ochopunuposanue. IlpenmymiectBa a’poOHOro myTH
oOMEHa BEMIECTB Iepel aHa’pOOHBIM. DPPEKTHBHOCTh IHEPTETHUECKOTO

oOmeHa

2.5

2.6

Peakuuu marpuuHoro cuHtesa. IIpuHINMI KOMIJIEMEHTAPHOCTU B PEAKLMSIX
MaTpUYHOrO  CUHTe3a. Peanmu3anuss  HaclneACTBEHHOHM — MH(OpMALUU.
I'enernueckuit kox, ero cpoicTBa. Tpanckpunius — matpuusbiil cunte3 PHK.
[TpyHIMIIBI  TPAHCKPUIILIMK: KOMIUIEMEHTapHOCTb, aHTUNAapaIeIbHOCTh,
ACUMMETPUYHOCTh. TpaHcisus U e€ 3tanbl. Ydactue tpaHcnoptHeix PHK B
O6uocunTese Oenka. YcnoBus OnocunTesa 6enka. KogupoBanue aMuUHOKHCIIOT.
Ponw pubocom B OnocuHTE3€e Oemka.

Opranuzanus reHoMa y IPOKapHOT M JYKapuoT. Perymauus akTMBHOCTH
reHoB y mpokapuot. ['unore3a onepona (®. XKakob, XK. Mano). Perymsamus
00OMEHHBIX IpoIecCcOB B KileTke. KieTouHslil romeocTas.

Bupycsl — HekneTouHble pOpMBI KU3HU M 0OIUraTHele mapasutsl. CTpoeHue
MIPOCTHIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodharos.

BupycHble 3a001eBanus yenoBeka, )UBOTHBIX, pactennid. CITN ]I, COVID-19,

conuaJIbHbIC U MCIUTTUHCKHUC HpOGHGMBI

Knerounsnii 1uki, ero mepuoisl U perymsuus. Wurtepdaza u  MHTO3.
Oco0eHHOCTH MPOIECCOB, MpoTeKaoIuX B HHTepdase. [ToaroToBKa KIeTKu K
neneHuto. [IpecuHTeTHYeCKHM (MTOCTMUTOTHYECKUM), CHHTETHUYECKHH |
MOCTCUHTETHYECKU (IPEMUTOTHUECKUN) TIepruoIbl HHTEP(a3bI.

Marpuunsiii cunte3 JHK — perumkanus. IIpuanunsr permmmkanuu JIHK:
KOMIUIEMEHTAapHOCTb, IOJYKOHCEPBAaTUBHBIM CHHTE3, AHTUIAPAUIEIbHOCTB.
Mexanusm permukanuu JJTHK. Xpomocomsl. Ctpoenne xpomocoM. Tenomepsl
U TeJoMmepas3a. XPOMOCOMHBIH HAa0Op KJIETKA — KapHOTHI. JMIUIOMAHBIA U
rariouHbI  HAO0OpE XpomocoM. ['omonoruynbsie XpomocoMmbl. I[losoBbie
XPOMOCOMBI.

[enenue knetku — MuT03. CTaAMM MUTO3a U MIPOUCXOIAIINE B HUX IPOLIECCHI.
Tunel muto3a. Kapuoknnes u nutokuHe3. bruonornueckoe 3HaueHHE MHUTO3A.
Perynsuus mutotmueckoro nukia kietkd. [Iporpammupyemasi kierouHas
ru0elp — anomTo3.

CDYHKI_[I/IOHaJII)HaH IT'CHOMHKA

OpFaHI/BM Kak OHOJIOTMYECKas CUCTEMA
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OOHOKIIETOUHBIE,  KOJIOHHMAJIBHBIE,  MHOTOKJIETOYHBIE  OpraHU3Mbl U
MHOTOTKaHEBbIE OPTaHU3MBI.

®dopMBl pa3MHOKEHHSI OPraHU3MOB: Oecroyioe (BKJIOYash BET€TaTHUBHOE) M
nojoBoe. Buapl 0Oecrnosoro pa3sMHOXKEHHUS: IOYKOBAaHHE, CIOPYJISAIUS,
(dparmMenTanys, KIOHUPOBAHHUE.

[TonoBoe paszmuoxkenue. [lonoBeie KieTkW, uiau rametsl. Meito3. Craauun
Mmeno3a. [loBenenne xpomocom B Meiose. Kpoccunrosep. buonornueckuii
CMBICIT Mel03a W MOJIOBOrO mpoiecca. Melo3 U ero Mecro B KU3HEHHOM
LIUKJIE OPTaHU3MOB.

IIpenzaponpimeBoe pasutre. ['amerorenes y »kMBOTHBIX. [10J10BBIE JKETE3bI.
OOpa3oBaHrue M pa3BUTHE TNOJOBBIX KieToK. CriepmMaToreHes MW OOTreHes.
Crpoenue monoBbIX KieToK. OIMIOAOTBOpEHHE U SMOPHOHAIBHOE pa3BUTHE
KHUBOTHBIX.  CrocoObl  OIUIONOTBOPEHHUS:  HApPYXKHOE,  BHYTpPEHHEE.
[TapTenorenes.

WnnuBunyansHOe pa3BuTHEe OpraHu3MoB (oHTOreHes). Craguu sMOpuoreHe3a
KHUBOTHBIX (Ha mpumepe Jsrymku). JlpoOnenwe. Tumer  gpoGneHwHs.
OcobeHHOCTH  ApOOJCHUS ~ MJICKONMHUTAIOMIMX.  3apOABIIIEBBIE  JIMCTKU
(racTpynsanms). 3akiajka OpraHOB W TKaHEH U3 3apOJBIIIEBBIX JIMCTKOB.
B3auMHoe BnusiHME dYacTell pa3BHUBAIOLIETOCS 3apojbliia (3MOpHOHANbHAS
UHAYKIMS). 3akiajKa IUlaHa CTPOEHHUS JKUBOTHOTO KaK  pe3yJbTaT
MEPAapXUUECKUX B3aUMOJCHCTBUN TeHOB. BnmaHue Ha 5>MOpHOHaAIBHOE
pa3BUTHE PA3TUYHBIX (PAKTOPOB OKPYKAIOLIECH CPEIbl.

Poct u pasButue xuBoTHbIX. IlocTamMOpuoHnanbHbll nepuon. Ilpsmoe u
Hempsimoe pasButue. PasButue ¢ meramopdo3oM y OECIO3BOHOYHBIX H
MIO3BOHOYHBIX JKUBOTHBIX. bHojormueckoe 3HadeHHE MPSIMOTO U HENPSIMOIO
pa3BUTHUA, HUX pacHpoOCTpaHEHHWE B mpupoje. Tumbl pocra KUBOTHBIX.
@akToppl  peryidalMd  pocTa  JKUBOTHBIX U denoBeka.  Cranuu
NOCTAMOPUOHATIBHOTO Pa3BUTHA Y IJKMUBOTHBIX M 4esnoBeka. I[lepuonsl
OHTOI'€HE3a YEJIOBEKA.

PasmHokeHne u pasButHe pacTteHuid. ['ameroputr m cmopodur. Meio3 B
JKU3HEHHOM IMKie pacteHuil. OOpa3zoBaHue cmnop B Mpollecce Meio3a.
l'amerorenes y pactenuil. OIJIOJOTBOPEHHE M Pa3BUTHE PACTHUTEIbHBIX
opranu3moB. /IBoilHO€  OIUIONOTBOPEHHE Yy  IBETKOBBIX  PACTCHHH.
OOpazoBaHue U pa3BUTHE CEMEHU. MeXaHH3MBbl PETYJSALUM OHTOIeHEe3a Yy

pacTeHni U KUBOTHBIX
Hcropust CTaHOBIEHHMsT M pPa3BUTHS TEHETHMKM Kak Haykh. OCHOBHbIE
TE€HETUYECKNE MTOHATUS U CUMBOJIBL. [ OMOJIOTMYHBIE XPOMOCOMBI, aJIEIbHBIE

IEHbl, aJbTEPHATUBHBIC IPU3HAKHU, JOMUHAHTHBIM U PELIECCUBHBIM IPU3HAK,
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TOMO3UTOTa, TE€TePO3UroTa, YUCTasl JIMHUSA, THOPHUABI, T€HOTHI, (DEHOTHIL.
OCHOBHBIE METOJIBl TEHETHKH: THOPUIOJIOTHYECKUH, ITUTOJOTUUECKHM,

MOJIEKYJISIPHO-T€HETHYECKUN

Monorubpunnoe ckpemuBanue. IlepBeiit  3akoH MeHgenss — 3akoH
eMHOO00pa3uss THOPHUIIOB TEPBOTO MOKOJCHHS. [IpaBWiio JOMHUHUpPOBAHWS.
Bropoii 3akoH MeHzens — 3aK0H paclieruieHus: npu3HakoB. Llutomornueckue
OCHOBBI MOHOTHOPHIHOTO CKpEIUBaHUs. | UITOTE3a YUCTOTHI TaMeET.
Amnanusupytoiiee ckpeuyBanue. [I[poMexyToOUHBIM XapakTep Haciaeq0oBaHMUS.
Pacmiennenne mpu3HakoB MpU HETIOJTHOM IOMUHHUPOBAHUH.

Jurubpunnoe ckpemurBanue. Tpetuii 3akoH MeHzens — 3aK0OH He3aBUCHMOTO
HACJICIOBaHMsI ~ MPU3HAKOB. LlUTONMOrHYecKne OCHOBBI  JTUTHOPHIHOTO
CKpEITUBaHMUS.

CueruienHoe HacienoBanue npusHakoB. Pa6otel T. Moprana. CrernieHHoe
HaCJIeJI0BAHNE T€HOB, HAPYIICHHUE CIEIUICHUS MEXAY reHaMu. XPOMOCOMHAs
TEOpHs HACIIEICTBEHHOCTH.

I'enetuka nona. XpOMOCOMHBIM MEXaHU3M OIPENEICHUS TM0Ja. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. [ 'OMOraMeTHBIN 1 rereporaMeTHbId noJl. ['eHeTnueckas
CTPYKTypa TOJIOBBIX XpoMocoM. HacnemoBaHue NpU3HAKOB, CIEIUICHHBIX C
IIOJIOM.

I'enoTun kak nenoctHas cuctema. [lneiioTponus — MHOKECTBEHHOE JICCTBUE
resa. MHOXXECTBEHHBIN aiean3M. B3amMmojelcTBHE HEaUICIBLHBIX TI'CHOB.

KommnemenrapHocts. Onuctas. [lonumepus

B3aumopeiictBue reHotuna W cpeabl  HpH  (GOpPMHUpPOBAaHMM  (DEHOTHUIIA.
N3menunBoCTh Npu3HaKoB. KauecTBEHHBIE U KOJIMYECTBEHHBIE MTPU3HAKU. Buibl
M3MEHYMBOCTU: HEHACIIEICTBEHHASI U HACJIEICTBEHHASI.

Momudukanmonsas  u3MeHUUMBOCTb. Poms  cpeapl B dopMHpOBaHHUU
MOAM(UKAMOHHOW M3MEeHYMBOCTH. Hopma peakuum npusHaka. BapuanmonHsiit
psin U BapuanoHHas kpuBas (B. Moranncen). CpoiicTBa Moau(pHKaIMOHHON
U3MEHYHBOCTH.

['enoTunnyeckass M3MeHUMBOCTH. (CBOMCTBA T'€HOTHIMYECKOM W3MEHYMBOCTH.
Bupl reHOTUIIUECKON M3MEHUMBOCTH: KOMOMHATHBHAS, MyTal[HOHHASI.
KomOuHatuBHass W3MEHYMBOCTh. Meii03 M TOJIOBOM TMPOIECC — OCHOBA
KOMOMHATUBHON HM3MEHYMBOCTH. Ponb KOMOWHATMBHOM W3MEHYMBOCTH B
CO3JTaHWU TEHETHYECKOT0 Pa3HO00pa3usi B Tpe/ieNiax OJJHOTO BUA.

MyTaioHHass HW3MEHYMBOCTh. Buabl MyTalMil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHblE M MHIYLMPOBAaHHbIE MyTaluuu. SnepHele U
LUTOIIa3MaTHuecke MyTauuu. CoMaTUYECKUE U NOJIOBbIE MyTauuu. [Ipuunnsl

BO3HUKHOBCHU MYTaIII/Iﬁ. MYTaFeHBI N HUX BIMIHUEC Ha OpPraHu3MbI.
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3aKOHOMEPHOCTH MYTALIMOHHOIO IPOLECCa. 3aKOH I'OMOJIOTUYECKUX PSIOB B
HacsencTBeHHoU usmeHunBocty (H.M. BaBunos). BuesaepHas u3MeHUUBOCTh

" HACJICACTBCHHOCTH

Kapuotun dyenoBeka. MexayHapoaHas NporpaMma HCCIEIOBaHUS T€HOMa
yeaoBeKa. MeToabl HW3YyYEeHUS] TEHETHMKH YeJIOBEKAa: T'E€HEAIOrMYEeCKHid,
OJIU3HEIIOBBLIN, IIUTOrCHETUYCCKUI, MOMYJISIUMOHHO-CTATUCTUYECKU,
MOJIEKYJIsipHO-TeHEeTHUYeCKu.  COBpEeMEHHOE  OMpeJeJeHUEe  T'€HOTHIA:
MOJTHOTEHOMHOE CEKBEHUPOBAHME, TEHOTUIIMPOBAHME, B TOM YHCIE C
nomoinpto [11]P-ananuza. HacneacTBennbie 3a0oeBanus yenoBeka. [ eHHbie 1
XpoMOcOMHBbIe ~ Ooyie3HH  4YenoBeka. bomesHH ¢ HacleICTBEHHOM
[IPEAPACIIONOKEHHOCTHIO. 3HayeHue MEJIUIIUHCKOMN TE€HETUKU B
MPEIOTBPAIIEHU W  JICUCHWH TEHETWYeCKHMX 3a00JIeBaHWI  dYeIoBeKa.

CTBOJIOBBIE KIIETKHA

JlomecTukaius 1 cenekiys. 3apoxkKIeHHE CENEeKIUU U JOMECTUKAIMU. YUeHue
H.M. BaBunoBa o0 ImeHTpax MPOMCXOXKICHUS W MHOTrooOpasus KyJIbTypHBIX
pactenuil. Ponb cenekunu B CO34aHUU COPTOB PacTEHUM M MOPOJ JKUBOTHBIX.
Coprt, nmopoaa, mTaMMm. 3aKOH TOMOJIOTMYECKHMX PsSJAOB B HACJIEACTBEHHOMU
u3meHuuBocty H.W. BaBuioBa, ero 3Hauenue i CeNeKIMOHHON paboThI.
Metonpl ceneKuuMoHHON paboThl. McKyccTBEHHBIM OTOOp: MacCOBBIM U
WHAWBUAYAIbHBIM. OJTambl KOMOWHAIIMOHHOW  cenmekuuu. VcmbiTanue
npou3BoaUTENeH MO moToMcTBY. OTOOpP MO T'E€HOTHIy C HMOMOIIBIO OIICHKH
(dbeHoTHna MOTOMCTBA U OTOOP MO FeHOTHUIY ¢ TmomoItbio anaitu3a JJHK.
HckyccTBeHHBI ~ MyTareHe3  Kak  METOJ  CEJEKIMOHHONM  paboThl.
PagnanvMOHHBIN M XMMHWYECKUH MyTareHe3 KaK MCTOYHUK MyTalui Yy
KyJIbTYpHBIX (OpM opranu3MoB. Mcronb30BaHre TEHOMHOTO peIaKTUPOBAHUS
u MmeronoB pekomOuHaHTHBIX JIHK st momyuenust ucxomHoro martepuana
JUIS CEJIEKIUU.

[MToyyenne nomurnonnos. BuyTpuBuioBas rubpuauzanys. biauskopoacTBeHHOE
CKpeIllMBaHue, WM WHOpUAMHT. Hepo/ICTBEHHOE CKpEelMBaHNE, WIH ayTOPHIMHT.
I'ereposuc u ero npuunnbl. Mcnonbs3oBaHue rereposuca B cenekuu. OtnanéHHas
ruopuam3anus. [Ipeogonenue OGecrutonusi MEeXBHIOBBIX THOPHIOB. JlocTiokeHMs

CCIICKIIM paCTeHI/Iﬁ U JKMBOTHBIX

OOBEeKTBI, HCIONB3yeMble B OWOTEXHOJIOTUH, — KJICTOYHbIE U TKaHEBBIC
KyJIbTYPbl, = MHUKPOOPIaHM3MBI, HX  XapaKTepUCTUKA.  TpaauliioHHAas
OMOTEXHOJIOTHs: XJeOomneyeHne, MOAyYeHHE KHUCIOMOJIOYHBIX MPOAYKTOB,
BUHOJIENME. MukpoOuonormndeckuii cuHTe3. OOBEKTBI MUKPOOHOIOTHYCCKIX
texHonoruii.  [lpousBomcTBO  Oenka, aMHUHOKHCIOT W BUTAMMHOB.

I/ICKYC CTBCHHOC OINIOAOTBOPCHUC. PCKOHCTI)YKI_II/IH SIALIEKIIETOK n
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KIIOHUPOBAHUE KUBOTHBIX. METO TPAHCIIIIAaHTALUHU SIAEP KIETOK.

XpOMOCOMHAsi M TEHHas WHXeHepus. LICKyCcCTBEHHBII CHHTE3 Te€Ha U
KoHcTpynpoBanue pexkomOuHaHTHBIX JIHK. JlocTmkeHuss M MepCreKTHBBI
XpPOMOCOMHOW M TEHHOW WHXEHEepHH. MeaUIuHCKUEe OHOTEXHOIOTHH.

Hcnonp30BaHne CTBOJIOBBIX KIETOK
Cucrtema u MHOTOOOpasue OpraHMuecKoro Mupa

Buonornueckoe  pasHooOpasue opranuzmoB. CoBpeMeHHass cHCTeMa
opranudeckoro mupa. Ilpunnunsl knaccupukanuu opraHuzMoB. OCHOBHBIE
CHUCTEMaTHUYECKHUE IPYMIbl OPraHU3MOB.

OCOOEeHHOCTH CTPOCHHS U JKU3HECSITEIBHOCTH OAHOKIETOUHBIX OPTaHU3MOB.
Bakrepun, apxeu, OIHOKJIETOYHBIE TPHUOBI, OJHOKIECTOYHBIE BOAOPOCIIH,
npyrue npotuctsl. KojoHuanbHble OpraHu3Mebl. JIBM)KEHHE OIHOKIETOUHBIX
OpraHu3MoB:  amMEOOHMIHOE, IKI'YTHKOBOE, pPECHHYHOE.  3amuTra y
OJIHOKJIETOYHBIX ~ OpPraHu3MoB.  Pa3apaxkumMocTs y  OJHOKJIETOYHBIX

OpTraHHU3MOB. Takcucel

4.2

MHorokieroussle  pacTeHus. B3aumMOCBsA3p 4YacTeld  MHOTIOKJIETOYHOTO
opranu3ma. TkaHu, opraHsl M CHCTEMBl OpPraHOB MHOTOKJIETOYHOI'O
opranm3ma. OpraHusMm Kak eauHoe 1enoe. TkaHu pacteHuid. Tumbl
pacTUTENbHBIX  TKaHeW: oOpa3oBaTesbHas, IMOKPOBHAs, NPOBOJMAILAL,
OCHOBHasA, MexaHudeckas. OcoOEHHOCTHM  CTpoeHHUs, (QYHKUMH |

pacIIoIOKEHUsI TKAaHEH B OpraHax pacTeHUH

4.3

BereratuBHble M reHepaTWBHBIE OpraHbl pacTeHUM. (DyHKIMU OpraHoB M
cucteM opranoB. Kapkac pacrenuil. J[BuxeHne MHOTOKJIETOYHBIX PACTEHMIA:
Tponu3Mbl U HacTuM. [lornonienue BoAbl, YIIAEKUCIOro ra3a 1 MUHEPAIbHbBIX
BEIIECTB pacTeHusiMu. [Ipixanue pacrennit. Juddysus ra3oB yepes
IIOBEPXHOCTh KJIETKH. TpaHCIOpPTHBIE CHCTEMBI pacTeHuil. Belaenenue y
pacTeHui. 3amMra y MHOTOKJIeTOuHbIX pacteHuid. Kyrtukyna. Cpencrsa
IIACCUBHON Y XMMUYECKOH 3aIUTEL. OUTOHITUIEI.

Pa3napaxuMocCTh M peryisinus y Opranu3MoB. Pa3npaxuMocTs U peryisuus y

MHOT'OKJICTOYHBIX paCTCHI/If/'I. PocTtoBrie BC€IICCTBA U UX 3HAYCHHUC

4.5

4.6

MHOroKJIeTOYHbBIE KUBOTHbIE. DB3aMMOCBs3b 4YacTei MHOTIOKJIETOYHOTO
opranu3ma. TkaHu, opraHbl M CHCTEMBl OpPraHOB MHOTOKJIETOYHOI'O
opranu3ma. Opranusm kak enumHoe nenoe. ['omeocrtas. TkaHu >KMBOTHBIX U
YyeJloBeKa. THIbl JKMBOTHBIX TKAHEW: DSIHTENMANIbHASA, COCIUHUTEIIbHAS,
MbllIeyHast, HepBHasi. OCOOEHHOCTH CTPOEHHUs, (QYHKIUN M PacHOJIOKEHUs

TKaHEH B OopraHax XMBOTHBIX U YCJIOBCKaA

OpFaHI)I U CHUCTCMblI OpPraHOB JXHWBOTHBIX. qDYHKIII/II/I OpraHoB M CHUCTEM
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opraHoB. Omnopa Tema opraHu3smMoB. CKeleTbl  OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KMBOTHBIX. HapyHbIil 1 BHyTpeHHHUI ckeneT. CTpoeHne u
THUIIBI COCTUHEHUS KOCTEH.

JIBU)K€HHE MHOTOKJIETOYHBIX JKMBOTHBIX. IIuTanme »xuBOTHBIX. [IuTanue
NIO3BOHOYHBIX JKUBOTHBIX. JIpixaHue >kuBOTHbIX. KoxHOe jabIxaHue.
JXabepHoe u 1€royHoe JpIXaHHE.

JIpixaHHe MO3BOHOYHBIX >KMBOTHBIX. DBOJIIOLIMOHHOE YCJIOKHEHUE CTPOCHUS
JNETKUX ITO3BOHOYHBIX JKMBOTHBIX. JlpIXaTelbHAas CHCTEMA 4YeEJIOBEKa.
MexaHu3M BEHTWIALMM JETKUX Yy NOTUL M MIEKonuTaronmx. TpaHcrnopt
BEIIECTB Y OPraHM3MOB. TpaHCIOPT BEHIECTB Yy XMBOTHBIX. KpoBeHOCHas
cucteMa U e€ opranbsl. KpoBeHOCHas cucTeMa NO3BOHOYHBIX >KMBOTHBIX.
Kpyru  kpoBooOparieHusi.  DBOJIOLMOHHBIE  YCIIOKHEHHSI ~ CTPOCHUS
KPOBEHOCHOM CHUCTEMBI MIO3BOHOYHBIX )KMBOTHBIX. BbIJiE/IeHNE Y OPraHu3MOB.
Beinenenue y kuBOTHbIX. COKpaTuTenbHble BaKyosnd. OpraHsl BBIACIICHUS.
CBsi3b TOJIOCTH TeJla C KPOBEHOCHOM U BBIICTUTEIBHOM CHCTEMaMH.
Boigenenne 'y 1O3BOHOYHBIX JKMBOTHBIX. 3allUTa Yy MHOTOKJIETOYHBIX
KUBOTHBIX. [IOKpOBBI ¥ UX IPOU3BOAHBIE.

Pasppaxxumocts U perymsuus |y opraHusmoB. Pasmpaxumocts Yy
OJIHOKJIETOYHBIX OpraHu3moB. Takcucel. Pa3npaxuMocTes M peryssnus y
MHOT'OKJIETOYHBIX pacTeHH. POCTOBBIE BelleCTBA U UX 3HAYCHMUE.

HepBHass cuctema u pedekTopHass peryiasiuuss y MHOTOKJIETOYHBIX
KUBOTHBIX. HepBHas cucrema m e€ oTnensl. DBOJIOLMOHHOE YCIIOKHEHHE
CTPOEHMSI HEPBHOM CUCTEMBI Y )KUBOTHBIX.

Paspabotka anroputMoB U mporpamMm st dPQPEeKTHBHON (YHKIHOHATHHON
aHHOTAllUM  TE€HOMOB,  TPAHCKPUITOMOB, MPOTEOMOB,  METAa0OJIOMOB

MHKPOOPTaHHU3MOB, paCTeHHﬁ, JKHBOTHBIX W YCJIOBCKaA
OpFaHI/BM YCJIOBCKA U €TI0 310POBLEC

Opranbl ¥ CHCTEMBl OpraHoB 4esnoBeka. OTaenbl TOJOBHOTO MO3ra
MO3BOHOYHBIX XKUBOTHBIX. Pediekc u pediekropnas ayra. besycnoBHble H
ycioBHbIE pediiekchl. ['ymopanpHass peryiasinusi W SHIOKPUHHAs CHCTeMa
JKUBOTHBIX M uyenoBeka. JKene3bl 3HAOKPUHHOM CHCTEMBbl U HUX TOPMOHBI.
[elictBue TOpMOHOB. B3aMMOCBSI3b HEPBHOM M JHIAOKPUHHOW CHCTEM.
['umoranamo-runoduszapuas cucrema. Pednexc u peduiekTopHas myra.

besycnoBHbIe U yCI0BHBIE pedIeKChI

3ammura opranu3ma ot OosiesHeil. IMmyHHas cuctema denoBeka. KieTouHsrit
U TYMOPaJIbHBII UIMMYHUTET. Bpoxk1€HHBIN, MPHOOPETEHHBIN crierduyecKuii
UMMYHHUTET. Teopusi KIOHAJIbHO-CENEKTUBHOrO uMMyHuTeTa (I1.Dpnmx,

®.M.bepuer, C.Tonerara). BocmanuTenbHble OTBETHl OpraHu3MoB. Poib
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BpO)KI[éHHOFO HMMYHUTCTA B pa3BUTHU CUCTCMHBIX 3a00JIeBaHUM

KpOBeHOCHaH cHCTEeMa U €€ OpraHbl. Cep;[ue, KPOBCHOCHBIC COCYJbl U KPOBb.

Kpyru kpoBooOpamienus. Pabota cepaia u e€ perymsus

Hpixanue uyenoBeka. Jluddysus ra3oB uepe3 MOBEPXHOCTh  KIETKH.
JlpixaTenpHas cucTema uesoBeka. JlpIxaTenbHas NMOBEPXHOCTh. Perynsanus

IbIxaHus. [{prxaTenbHble 00bEMBI

[TumeBaputenbHas cuctema uyeioBeka. OTaenbl MUIIEBAPUTENLHOTO TPAKTa.
[TumieBapuTenbHblE  JKele3bl. BHYTPUIONOCTHOE W BHYTPUKIETOYHOE

MUIIEBapEHUE

[TokpoBbl M ux npousBoaHblie. Opranbl BbiaeneHus. Ilouku. Ctpoenue u
¢ynkunonupoBanue HeppoHa. DuIbTpanys, CceKkpeuus U oOpaTHOe
BCAchIBaHME KaK MEXaHM3MBI PabOTHl OpraHoB BeIAeneHus. OOpazoBaHue

MOYH Yy YCJIOBCKA

I[BI/I)KGHI/IG YyeJIoBeKa: MbIlieyHas cucreMa. CKeJleTHBIE MBIIINBI U UX pa60Ta.

CtpoeHue U TUIBI COSAMHEHUS KOCTEH
Teopus sBomounu. PazBurue xu3Hu Ha 3emie

OpomononHass teopuss Y. [lapBuna. Ilpeanocbuikyu  BO3HUKHOBEHHS
napBuHu3Ma. JKu3Hb 1 Hay4dHas nedarenbHocTs Y. JlapBuHa.

JIBroKkyuiue cuiibl 3BoJroLMy BUIOB 110 Y. /lapBuHY (BbICOKasi HHTEHCUBHOCTh
pPasMHOXKEHHUSI OpPraHM3MOB, HAcJEICTBEHHAas M3MEHUYMBOCTh, Oopbba 3a
CYIIECTBOBaHME, €CTECTBEHHBIH U HCKYCCTBEHHBIH 0TOOD).

Odopmnenne cuntetnueckor Tteopun HBomouuu (CTD). Heltpanphas
Tteopust sBomonMud. CoBpeMeHHas HBOJIOIHOHHAs Ouosorus. 3HadYeHUE
HBOJIIOIMOHHON TEOpHH B (POPMUPOBAHMU €CTECTBEHHO-HAYYHOW KapTHHBI
Mupa

[Tomynsiuyst Kak 3JIeMEHTapHas €AWHHUNA HBOMIOLHMHA. COBPEMEHHBIE METOJbI
OLIEHKU T'€HETHUYECKOro pa3HooOpas3us M CTPYKTyphl nomyisuuil. M3meHnenue
reHooH/a TONYJISIMKA KaK 3JIEMEHTApHOE 3BOJIOIMOHHOE SIBICHHE. 3aKOH
reHerudeckoro pasHoBecus [Ix. Xapau, B. Baitn6epra.

OneMeHTapHble (DAKTOpBl (IBMXKYILME CHIIBI) SBOJIIOLMU. MyTallMOHHBIN
npouecc. KomOunaTuBHasi u3MeHuuBOCTh. [lpelid reHoB — ciyuaiiHble
HEHaNpaBJICHHbIE HW3MEHEHUS YacTOT ayiesied B MOmyisiusax. OQQext
ocHoBarens.  Murpamuu.  M3omsauus  momynsuuii:  reorpaduyeckas
(mpocTpaHCTBEHHAs ), OHoNornyeckas (penpoayKTHBHAS).

EcrecTBeHHBIli 0TOOp — HampaBisiomuid ¢akTop dBoaonud. DopMbl
€CTECTBEHHOI'0 O0TOOpa: JBMXKYILIUHM, CTAOMIM3UPYIOLIUHM, pa3pblBalOIIU

(nm3pyntuBHbIN). [TonoBoit 0TOOD.
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[IpucrnocobaeHHOCTh ~ OPraHM3MOB KAk  pe3yjibTaT  MHKPO3BOIIOLMH.
Bo3nukHOBeHHEe mpHcnocoOneHMi y  opraHusMoB. Apomopdo3bl U
WIM0aJaT Tal| Y. [Tpumepsl MIPUCTIOCOOICHUI y OpraHu3MOB.
OTHOCHUTENBHOCTH MPHUCIIOCOOICHHOCTHA OPTaHU3MOB.

Bun, ero xpurepunm u crpykrypa. BumooOpa3zoBaHue Kak pe3yibTar
MHUKPO3BOIIONMH. M30ms1ms — kimodeBoit Gaktop BuagooOpasoBanus. Ilytu u
CIIOCOObI BU1000pa30BaAHMUS: aJIONaTPUUECKOE (reorpaduueckoe),
CUMITaTPUYECKOE  (IKOJIOTHYECKOE), «MTHOBEHHOE»  (TOJHUIUIONIU3AIINS,
ruOpuau3anys). JnmurenbHOCTh 3BOIIOIMOHHBIX IPOIIECCOB.

Mexanu3mbl (GopMUPOBaHHS OMOJIOTUYECKOTO Pa3HOOOpa3Hsl.

Ponb 3BoMIOLIMOHHON GHOJIOTHH B pa3pabOTKe HayYHBIX METOJOB COXPaHEHUS
Oropa3zHooOpasusi. MUKpPOIBOIONUS U KOIBOIOLHUS MAPa3UTOB U UX XO35EB.
Mexanu3mbl (HOPMUPOBAHHUS YCTOMUMBOCTH K AHTHMOMOTHKAM M CIIOCOOBI

OOpBOBI C HEM

Mertonbl  u3ydeHus MakposBoironuu. IlaneoHTonmormueckue  MeTObI
u3zyueHust 3pomouuu. lIlepexonnsie (GopMbl M (QUIOreHETUYECKUE PSIbI
OpraHU3MOB.

buoreorpapuyeckue metonsl uzydeHus sBomonuu. CpaBHeHue ¢GiIopsl U
(bayHbl MaTepuKoB U OcTpoBOB. buoreorpaduueckue obnactu 3emian. Bumpl-
9H/IEMUKU U PEITUKTHIL.

OMOPHOTIOrMYECKUE U CPAaBHUTEIBHO-MOP(POIOrHUECKHUE METOJbl H3YyUYCHMS
IBOJIONMH. |'eHeTHYeckre MEeXaHU3MBbl HBOJIOIMHM OHTOTEHE3a U TOSBICHHS
9BOJIIOLIMOHHBIX HOBLIECTB. ['OMOJIOTMYHBIE W aHAJIOTWYHBIE OpPraHbI.
PynumeHntapHble opraHbl ¥ aTaBU3Mbl. MOJEKYyISpPHO-TEHETUYECKHUE,
OMOXMMHUYECKHE W MaTeMaTHYECKHE METOAbl HM3y4YCHHS  OBOJIIOLHUU.
I'omonoruunsie TCHBI. CoBpemeHHBIE METOBI MOCTPOCHHS
(UIIOreHeTHYECKHX 1IEPEBHEB.

XPOMOCOMHBIE MyTaIll! M YBOJIIOIHS TEHOMOB.

OO6mume 3akoHOMEpHOCTH (TIpaBMIiIa) HBOMIONMKA. HeoOpaTUMOCTh IBOIOIUH.

AI[aHTI/IBHaSI paauanus. HepaBHOMepHOCTB TEMIIOB 3BOJIOIIMHU

Hay4unple TrUIIOTE3bl MPOMCXOXKACHHUS KU3HM Ha 3emuie. AOWoreHes u
naHcriepmus.  JloHayuyHble  TPEACTABICHUS O  3apOXKJICHUM  KU3HU
(kpeaunoHu3M). [HMoTe3a MOCTOSHHOTO CaMO3apOXKIACHUS >KU3HU U €€
onmpoBepkenue omnbsitTamu  ®. Pemm, JI. Cnammanuanm, JI. Ilactepa.
[IpoucxoxaeHne >Ku3H1 1 aCTPOOUOIIOTHSI.

OcHoBHbIE 3TaIlbl HEOPraHUYeCKOou IBOJTIOIIHH. [TnanerapHas
(reomoruyeckasi) SBONIONUSA. XUMHUYECKash IBOMONMA. AOHOTCHHBIN CHHTE3

OpraHMYecKux BewecTB u3 Heopranmdyeckux. OmbiT C. Mumiepa u I'. IOpu.
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Ob6pazoBaHue mnonumepoB u3 MoHoMepoB. KoanepBatHas rumnoreza A.U.
Omnapuna, rumote3a mnepBuuHOro OynpoHa JIk. XonmelHa, reHeTHYecKas
runote3a I'. Mémnepa. Pu6o3umbr (T. Yek) u rumoreza «vmpa PHK» V.
l'un6epra. opmupoBaHre MeMOPaH U BOZHUKHOBEHUE MPOTOKIIETKH.
Wcropust 3emnu u MeToapl €€ u3yueHus. Vckonaemble OpraHuyecKe OCTaTKH.
['eoxponosorust u e€ meroapl. OTHOCUTEIbHAS M a0COMIOTHAS T€OXPOHOIOTHS.
I'eoxpononornyeckas mkana: 30Hbl, 3pbl, IEPUOJIBI, FTOXH.

Hauvanbabie 3Tanbel opraHudeckoil »Bosronuu. [losBieHue u 3BOJIOLUA
HEepBbIX KIETOK. OBoyolus MeTabonu3Mma. BoO3HHMKHOBEHHE IEpBBIX
skocucteM. CoBpeMeHHbIEe MUKpPOOHBIE OMOIUIEHKM KaK aHaJoT TEPBBIX Ha
3emite coobuiecTB. CTpoMaToaUThl. [IpOoKaprOThl U yKapUOTHI.
[Ipoucxoxaenue 3ykapuoT (cuMOMOTeHe3). DBOIIOIMOHHOE MTPOUCXOKACHUE
BUpYCcOB. IIponcxoxneHne MHOTOKJIETOYHBIX OpPraHu3MoOB. BO3HHMKHOBEHHE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPIraHU3MOB.

OcCHOBHBIEC ATambl BOJIONHMU BHICIIUX pacTeHuil. OcHOBHBIE apoMopdo3bl
pacreHuii. Beixonx pacteHud Ha cymry. llosiBieHHE CHOpOBBIX pacTeHUM MU
3aBoeBaHHe MMM cymu. CeMeHHble pacTeHus. lIporcxokaeHue HBETKOBBIX
pacTeHUN.

OcHOBHbBIE 3Tambl 3BOJIOLUU KUBOTHOro Mupa. OCHOBHBIE apoMOP(O3bI
KUBOTHBIX. Benjackas ¢ayna. KemOpuiickuii B3pbIB — TIOSIBICHHE
COBpeMeHHBIX TumoB. IlepBrle xopaoBble kUBOTHblE. JKU3HB B BOJE.
OBOJIONMS  TO3BOHOYHBIX. [Iponcxoknenne ampuOuUii W penTHIUN.
[Ipoucxoxaenue  MIIEKONUTAOMMX U OTUL. [IpyHOMO — KIr04eBOro
apomopdoza. OcBoeHrne OECIO3BOHOYHBIMU M ITO3BOHOYHBIMU >KHBOTHBIMH
CyIIN.

Pa3Butne xu3HM Ha 3emiie IO dpaM M IEPUOJAM: apXeil, MpPOTEpO30H,
naneo3oil, Me3030#l, kaiHO30i. OOmias XxapakTepuCTHKa KiuMaTa U
re0J0ru4ecKux npoueccos. IlosBieHne U pacBET XapaKTEPHbIX OPTaHNU3MOB.
VYrneobpazoBaHue: €ro YCIOBHS U BIMSHUE HA T'a30BbIi COCTaB aTMOC(EPHI.
MaccoBble BBIMHUpaHUsI — 3KOJOTMYECKHE KpHU3HCHI mponuioro. [Ipuuunel u
CJIEICTBUSl MACCOBBIX BbIMUpaHuN. COBpEMEHHBIH 3KOJIOTMUYECKHI KpPU3HC,

€ro 0coOEHHOCTH

Pazgenst u 3amaum antpomnosorud. MeToasl aHTpornonorud. CTaHOBICHHE
IPEJICTaBICHUA O NPOUCXOXKJAEeHUU denoBeka. CoOBpeMEHHbIE Hay4yHbIE
TEOPHH.

CX0JACTBO YeJIoBeKa C >KUBOTHBEIMHM. CHCTEMaTHYECKOE MOJIOKEHUE YeJIoBEKa.
CBueTeNIbCTBA  CXOJCTBA 4YEJIOBEKAa C JKUBOTHBIMH: CPaBHHUTEIBHO-

Mopdoornyeckue, AMOPHUOIIOTUYECKHE, (hU3HO0IOr0-OMOXUMHUYECKHE,
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noseneHyeckue. OTiMuus yenoBeka OT JKUBOTHBIX. [IpsamMoxoknenue u
KOMIUIEKC CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE rOJJOBHOIO MO3ra U BTOPOM
CUTHAJIbHOU CHUCTEMBI.

JBmwxymme cuibl ((hakTopbl) aHTPONOTeHe3a: OMOJIOTHYECKHEe, COIHabHBIC.
CooTHoleHrne OMOTOTHYECKUX U COLUAIBHBIX (PAKTOPOB B aHTPOIIOTCHE3E.
OCHOBHBIE CTaJUU AHTPOIIOTE€HE3a. ABCTPAJONUTEKH — JBYHOTHE INPEIKU
mojen. YenoBek yMenblid, NEpBbIE M3rOTOBIEHUS OpyAud Tpyaa. Yenosek
PSIMOXOJISIIIAIA ¥ TIEPBBIA BBIXOA Jiomed 3a mpenenbl Adpuku. YenoBek
reiaenpoeprekuii — oo MPeJOK HeaHAepTaIbCKOro YeJIOBEKa U YeIoBeKa
pasymHoro. YenoBek HeaHAEPTAIbCKUI KaK BUJI JIFOAECH XOJOAHOTO KJIMMaTa.
YenoBek pa3yMHBIN COBPEMEHHOIO THWIIA, JEHUCOBCKHI YEIOBEK, OCBOCHHUE
KOHTHHEHTOB 3a npeaenamMu AQpukH.

DBOJIIOLIMS COBPEMEHHOTO 4YenoBeka. EcTecTBEeHHBIH OTOOp B MOMJNSALUSAX
yenoBeka. MyTauuMoHHbIM npomnecc u  noaumopdusm. IlomynsuuonHble
BOJIHBI, Apeid TeHoB, MuUrpamust U «3PQPEKT OCHOBATEIS» B MOIYISALHUIX
COBPEMEHHOI0 YEJIOBEKA.

Yenoseueckue pacel. llonatue o pace. bonpmme pacel: eBporneouHas
(eBpasmiickas), aBcTpaslo-HerpouaHas (3KBaTOpHalbHAas), MOHIOJIOUIHAS
(a3uarcko-amepuKkaHckas). Bpems n myTu pacceneHus 4ejnoBeka IO IUIAHETE.
EnuncTBO 4yenmoBeueckux pac. HaydyHas HECOCTOATENBHOCTb —pacusMma.
[IpucrocobaeHHOCTh YeoBEeKa K PAa3HBIM YCIOBHSM OKPY)KAIOLIEH Cperbl.
Bnusinue reorpagudeckoit cpenpl u apedida reHoB Ha MOP(OJIOTHIO U

($U3M0JIOTHIO YeIOBEKa
DKOoCHCTEMBI U IPUCYILNE UM 3aKOHOMEPHOCTHU

Pasnens! u 3anaun sxosorun. CBA3b KOJOTUU C IPYTUMHU HAYKaMH.
Metoapr skonoruu. IloneBble HaOmOnEHHUS. DKCIEPUMEHTHI B JKOJIOTHU:
npupoaHbie U JabopaTopHble. MojenupoBaHHEe B 3KOJIOTMH. MOHUTOPHUHT

OKPY’KaIOIIECH Cpe/Ibl: TIOKATbHBIN, pETHOHAIBHBINA U TJIO0ATBHBIN

Okonornyeckne (HakTopel M 3aKOHOMEPHOCTH HX AercTBus. Kimaccudukamnms
9KOJIOTUYECKUX (PaKTOPOB: aOMOTHUECKUE, OMOTHYECKHE, AHTPOIIOTEHHBIE.
OO0mure 3aKOHOMEPHOCTH JAeHcTBUs 3Kosornyeckux ¢akropos. [IpaBuio
munumyma (K. npenrens, FO. JIubux). TonepanTHOCT. DBpHUOUOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue ¢aktopsl. CBeT Kak sKojoruueckuil ¢akrop. JlelcTBue
pa3HBIX YYaCTKOB COJIHEYHOIO CIEKTPa Ha OpraHu3Mbl. OKOJOTHYECKUE
TPYyNIbl PACTEHUHA M KMBOTHBIX IO OTHOIICHHIO K cBeTy. CUrHaJlbHas POJb
ceera. POTONEPUOAU3M.

TemmepaTypa Kak 3kojormueckuii ¢akrop. JleiicTBue TemrepaTypbl Ha
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opranu3msl. [ToMKuI0TEpMHBIE U TOMOHOTEPMHBIE OpPraHU3MBbl. DBPUTEPMHBIE
U CTEHOTEPMHBIE OpPTraHU3MBI.

BnaxHocts kKak dkonormueckumii ¢aktop. IlpucmocobneHus pacteHuid K
HOJJIepKAHUI0 BOJIHOTO Oananca. Kiaccuukanys pacTeHUi M0 OTHOIIECHHIO K
BoJie. [Ipucnocobaenus )KUBOTHBIX K M3MEHEHHUIO BOJJHOTO PEXKHMA.

Cpenpl 0oOMTaHMS OpPraHM3MOB: BOJIHAs, HA3eMHO-BO3AYIIHAs, IOYBEHHas,
[NIyOMHHAs TMOANOYBEHHAsl, BHYTPHUOPraHW3MEHHas. OU3NKO-XUMHUYECKHE
O0COOEHHOCTH cpesi 00MTaHus opraHu3MoB. [IpucnocobieHuss opraHu3smMoB K
JKU3HU B Pa3HbIX CPEAAX.

buonornueckne putMmbl. BHemHne n BHyTpeHHHME pUTMBL. CyTOYHBIE M
rogu4Hble  puTMbl.  [IpHcrocoGieHHOCTh  OpPraHM3MOB K CE30HHBIM
M3MEHEHUSIM yCIIOBUI KU3HH.

XKuznennole ¢opmbl opranuzMoB. [loHsATHE 0 JKM3HEHHOW (Qopme.
Kuznenuole (GoOpMBI pacTeHUil: JAepeBbs, KyCTapHUKH, KyCTapHHUUKHU,
MHOTOJIETHUE TpaBbl, OJHOJIETHUE TpaBbl. JKu3HEHHBbIE (POPMBI KMBOTHBIX:
THIIPOOHOHTHI, T€OOMOHTHI, a3pOOHOHTHL. OCOOCHHOCTH CTpOoeHHs U oOpasza
YKU3HU.

buotuueckue gaxTopsl. Buapl 6MOTHUECKUX B3aMMOAECHCTBUI: KOHKYPEHIIN,
XUIIHUYECTBO, cuMOMO3 U ero Qopmel. Ilapasutusm, Koomepaus,
MyTYyaJlu3M, KOMMEHCAJIU3M (KBapTHPAHTCTBO, HaXJIeOHMUYECTBO).
Herpoduueckue B3anmonelictus (Tonudeckue, hopuueckue, Gpabpudeckue).
3HayeHne OMOTUYECKHUX B3aMMOAEUCTBHM Ui CYIIECTBOBAHHUSA OPraHU3MOB B

cpene ooutanus. [IpuHIMI KOHKYPEHTHOTO UCKITIOUEHHUS

DKOJIOTHYECKHE XapaKTEPUCTUKHU HOITYJISILIVIN. [omymnsaus KaK
Ouosnoruueckas cucremMa. Pojgb HEOJHOPOIHOCTH Cpenbl, (QUINYECKUX
OappepoB u  ocoOeHHOCTeH  Owonorud BHUIOB B  (POpMHUpOBaHUH
IIPOCTPAHCTBEHHOW  CTPYKTypel — nonyisuuil. OCHOBHBIE — IOKa3aTelu
MOMYJISIMUA: YUCIICHHOCTh, IJIOTHOCTh, BO3PAcTHAsh M IIOJOBasl CTPYKTYypa,
POKIaeMOCTh, MPUPOCT, TEMIT POCTA, CMEPTHOCTh, MUTPALIHSL.

OKojoruyeckas CTpykTypa nomyisiuud. OeHKa YHUCICHHOCTH MOIMYJISLHU.
JInHaMuKa NOMysauuy U e€ peryisinusa. buoTudeckuii MoTeHran nomyisauu.
MognenupoBanue AMHAMMKM HOMyJsnud. KpuBele pocTa 4YHCIEHHOCTH
nonyssiuvy. KpuBble BbokUBaHMsL. Perynsiys YuciIeHHOCTH NOMYJIALUN: POJIb
(akToOpoB, 3aBUCAIIMX W HE 3aBUCAIIUMX OT IUIOTHOCTH. OKOJOTHYECKHE
cTpaTteruu BUJoB (I- u K-ctparerun).

[TonsitTue 06 sKonoruueckod Hume Bujga. Mectoobutanue. MHoromepHas
Mozenb Kkosornyeckor HummM Jx.M. XaTtunHcona. PazMepbl 3KOJIOrM4ecKon

HHIIIHA. HOTGHL{I/IaJILHaH " pCaiIn30BaHHasl HUIIU.
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Bua xak cucrema nomynsiuil. Apeanbl BUAOB. Buapl U HUX KU3HEHHbIE
CTpaTeruy. 3aKOHOMEPHOCTH TOBEICHHMS W  MHUIpPalUil  >KUBOTHBIX.

buonorndyeckne nHBa3UU YY>XKCPOAHBIX BUI0OB

CooOmectBa opranu3MoB. bwuoneHo3 u ero crpykrypa. CBsi3u MeEXIy
opraHu3MamMu B OHWOIICHO3e. DKOCHMCTEeMa Kak OTKphiTas cuctema (A.J[xk.
Tencnu). @yHKIMOHAIBHBIE OJIOKM OPraHU3MOB B 3KOCHCTEME: IIPOAYLIEHTHI,
KOHCYMEHTHI, pefylileHThl. Tpoduueckue ypoBHU. Tpoduueckre 1emnu u ceTu.
Abuotnyeckue 6110ku skocucteM. [TouBbl 1 Wikl B 9KocucTeMax. Kpyrosopor
BELIECTB U MTOTOK SHEPTUU B IKOCHUCTEME.

OcHOBHBIE  TOKa3aTeauM  3KOCHCTEMBl.  buomacca W mpoaykuus.
DKOoJIOTHYeCKHEe TUPAaMUJIbl YK Ces, OMoOMacChl U YHEPTUH.

Hanpasnennble 3akoHOMEpHBIE CMEHBI COOOIIECTB — CyKlieccuu. [lepBuuHble U
BTOPUYHBIE CYKLIECCHMM W WX NPUYMHBL. AHTPOINOI€HHbIE BO3JIEHCTBUA Ha
cykueccuu. KnmmakcHoe cooOmectBo. buopasnoobpasue u  monHOTa
KPYrOBOPOTa BEIIECTB — OCHOBA YCTOMYUBOCTU COOOIIECTB.

[TpuponHble 3KOCHCTEMBL. AHTPOIOTEHHBIE 3KOCHUCTEMBI. ATPOIKOCHCTEMA.
ArponieHo3.  Paznuuus  Mexay — aHTPONOI€HHBIMH U NPUPOIHBIMU
KOCUCTEMAaMHU.

VYpboskocucrembl. OCHOBHbIE KOMIIOHEHTHI ypOoskocucteM. [ opojackas
baopa u dayna. CuHaHTpomnuU3aIus ropojackoil ¢ayHsl. buonorudeckoe u
XO3SIICTBEHHOE 3HaYCHUE arpo3KoCHUCTEM u ypOO3KOCUCTEM.
3aKOHOMEPHOCTH (POPMUPOBAHUSI OCHOBHBIX B3aHMMOJCHCTBHI OpPraHU3MOB B
9KOCUCTEMAX.

[lepenoc »2HepruM ¥  BEIIECTB MEXAY CMEXKHBIMH HIKOCHCTEMaMHU.
YCTON4YMBOCTh  OPraHM3MOB, IOMYJSILIMM M JKOCHCTEM B  YCIOBHAX

€CTECTBEHHBIX U AHTPONIOT€HHBIX BO3JAEHCTBUI

buochepa — oOmermanerapHas 000jJ0Yka 3eMIld, TAE CYIIECTBYET WIIH
cyuiectBoBasia ku3Hb. YueHue B.M. Bepnanckoro o Ouocdepe. Ob6nactu
6uocdepsl u e€ cocran. JKupoe BemiecTBo 6Mochepsl U ero PyHKIUH.
3aKOHOMEPHOCTH cyiecTBOBaHusl Ouochepsl. OcoOeHHOCTH Ouocdepsl Kak
ro0anbHOM  dKocHCTeMbl. JlMHaMU4Yeckoe paBHOBecue B Ouocdepe.
KpyroBopoTsl BemiecTB M OHOT€OXMMHYECKHE IHMKIBI (Yriepojaa, azoTa).
PutmudHOCTS siBIIEHUI B Onocdepe.

3onanbHOCTh Onocdepnl. [lonarme o Omome. OCHOBHBIE OHMOMBI CYIIIH:
TYHJ[pa, XBOWHBIC Jieca, CMEIIAHHBIE W IIUPOKOJIUCTBEHHBIC Jieca, CTEIH,
CaBaHHBI, IyCTBIHM, TPOIMYECKHE Jieca, BBICOKOrophbs.  Kimmar,
PaCTHTENLHBIN U )KUBOTHBIN MUP OMOMOB CYIIH.

CtpykTypa U QyHKIUS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHLIHAIa U
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ounochepHbIX QYHKIHIA

DKOJIOTUYECKUE KpHU3UChl M HUX MpUYuHBL. Bo3nelicTBue dYeloBeka Ha
6uocdepy. 3arps3HeHue BO3AYHIHOM cpeabl. OxpaHa Bo3dyxa. 3arps3HeHUe
BOJHOM cpenpl. OXpaHa BOAHBIX pecypcoB. Pazpymienwe mnouBwl. OxpaHa
IIOYBEHHBIX pecypcoB. MI3MeHeHne kinumara.

AHTpPOIIOr€HHOE BO3JEHCTBUE HAa PAaCTUTENbHBIA U KUBOTHBII Mup. OxpaHa
PaCTUTENBHOTO U KUBOTHOTO MUpa. OCHOBHBIE MPUHLHUIIBI OXPAHBI IPUPOJIBI.
Kpacubie kuuru. Ocobo oxpansieMble mnpupoanbie tepputopun (OOIIT).
boranunueckue caapl ¥ 30010rMUECKHUE MTAPKU.

OCHOBHbBIE TPHUHIMIBI YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA WU IPUPOJIBIL.
PanmonanbHOoe  MPUPOAONONB30BAHUE UM COXpaHEHHE OHOJIOTHYECKOro

pazHooOpa3us 3emiin
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