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MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma no ydeOHOMy mnpeamery «buonorus» (naisee - Ouonorusi) Ha
YpOBHE cpefHero oodiiero oOpa3zoBaHus pa3paboTaHa Ha ocHoBe dDenepasbHOrO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoanuu B Poccuiickoit denepanmmy,
OI'OC COO, Konuenuuu npenopaBaHus ydeOHoro mpenmera «buomorus» u
OCHOBHBIX MOJIOKEHUM (penepanbHoil pabouei mporpaMMbl BOCIIUTAHHUS.

Cornacao nonoxenusm ®PI'OC COO mnpodunsHbie y4eOHBIE TPEAMETHI,
u3ydaemble Ha yriyOJE€HHOM YpOBHE, SBISIOTCS crmocoboM muddepeHnnanum
OoOy4eHHsI Ha YPOBHE CpPEAHEro OO0Iero oOpa3oBaHUsS W TPHU3BAHBI OOCCIICUYHTH
PEEeMCTBEHHOCTh MEXIY OCHOBHBIM OOIIMM, CpPEIHUM OOLIUM, CpPEAHUM
npodeccuoHaIbHBIM U BBICIIMM 00pa3oBaHuEM. B TO ke BpeMsl KaAblid U3 3THX
y4eOHBIX MPEIMETOB JIOJKEH OBbITh OPUEHTHUPOBAH Ha MPHOPUTETHOE pPEIICHHE
0o0pa30BaTEIbHBIX, BOCHUTATENIBHBIX M pPa3BUBAIOIIMX 3a7a4, CBSI3aHHBIX C
npodopueHTaneil 00yJarmuxcss 1 CTUMYJIUPOBAHUEM HMHTEpeca K KOHKPETHOMN
00JJaCTH HAYYHOTO 3HAHUS, CBA3AHHOTO C OMOJOTHEH, MEIUIIMHOM, SKOJIOTHEH,
IICUXOJIOTUEN, CIOPTOM WJIM BOEHHBIM JIEJIOM.

[Iporpamma mo yuyeOHOMY mpeamety «buonorus» ma€r mpeacTaBiIeHUE O
Henu M 3ajadax M3ydeHus ydyeOHoro mpeamera «buonorusi» Ha yriayOiaEéHHOM
YPOBHE, OnpeaensieT 00s13aTebHoe (MHBApUAaHTHOE) IPEAMETHOE CO/IepKaHUE, €ro
CTPYKTypUpOBaHHE II0 pa3leiaM W TeMmaM, paclpeneieHue I0 KiaccaM,
PEKOMEHIYeT MOCIEAOBATEIbHOCTh HM3yYEHHUs Y4YeOHOro marepuana ¢ Y4ETOM
MEXIPEIMETHbIX M BHYTPHUIIPEAMETHBIX CBS3€H, JIOTMKA Y4eOHOro mpoiecca,
BO3pPACTHBIX OCOOEHHOCTeW oOyuwaromuxcsi. B mporpamme 1o Ouonoruu
peaqn30BaH MPUHIUI MPEEeMCTBEHHOCTH C HM3yYe€HHEM OHOJOTMU Ha YpOBHE
OCHOBHOT'O  o0miero  oOpa3oBaHusi, Onarojaps 4YeMy MpOCMaTpHUBAETCS
HANPaBJICHHOCTh Ha  TMOCJEAYIollee pa3BUTUE OUOJOTMYECKUX  3HAHWMH,
OPUEHTHPOBAHHBIX Ha (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOI'O MHUPOBO33pPEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, MPEICTaBICHUM O 30pOBOM 00pa3e JKW3HM, Ha
BOCIIUTaHUE OEPEKHOr0 OTHOIICHUS K OKpYyXKarouel mnpupojgHoi cpene. B
nporpaMme 1Mo OWOJIOTHM TakKe IMOKa3aHbl BO3MOXKHOCTH Y4E€OHOro MpeameTa
«buonorusi»y B peanuszammu  TpeboBanuit DPIOC COO kK T1IAHUPYEMBIM
JUYHOCTHBIM, METANpeAMETHBIM U TMpPEIMETHBIM pe3ylbTaTaM OOy4YeHHUs H B
(GOpMHUpPOBAaHMM  OCHOBHBIX BHJIOB  Y4Y€OHO-IO3HABATEIBHOW  JI€ATEIbHOCTH
OOy4YaromMxcss MO OCBOCHHUIO COJEpPkKaHUS OHOJOTMYECKOro oOpa3oBaHUS Ha
YpOBHE CPEIHETO 00111ero 00pa3oBaHuUs.

VYueOHblii npeamer «buonorus» Ha ypoBHE CpeIHEro o0iiero oOpa3oBaHUs
3aBepiiaeT OuoJIOrMYeckoe O00pa3oBaHME B IIKOJE W OpPHUEHTUPOBAH Ha
pacHIMpeHrde U yriiyoJieHHe 3HaAaHUK 00ydJaroluxcs O >KMBOW NMPHUPOJIE, OCHOBAaX



MOJIEKYJIIPHOM M KIJIETOYHOW OHMOJOrMH, SMOPHOJIOrMM M OHOJIOTMU pa3BUTHS,
TeHETHKH, CEJIEKI[UU, OMOTEXHOJIOT UM, YIBOJIIOIIMOHHOT'O YYEHHS U KOJOTUH.

N3yuyenue yueOHoro mpeamera «buosorus» Ha yriiy0JIeHHOM YpOBHE
OPUEHTHPOBAHO HAa MOJATOTOBKY OOYydYarolUMXCs K IMOCIEIYIOMIEMY IOJyYEHUIO
Ouonornyeckoro  oOpa3oBaHHMs B  By3aX W OpraHu3alUAX  CPEIHEro
npodeccroHaabHOro oopazoBanus. OCHOBY €ro cojiepKaHusl COCTaBIIsIET CUCTEMA
OMOJIOTMYECKUX  3HAHWUW, TMOJYYEHHBIX TMPU H3YYEHUH  OOYy4YarOUIUMUCS
COOTBETCTBYIOLIUX CUCTEMATHUYECKUX Pa3fesioB OMOJOTMU HAa YPOBHE OCHOBHOTO
obuiero obpazoBanusi, B 10—11 knaccax 3Tu 3HaHMA NOJNy4arOT pa3BuTHe. Tak,
pacHIMpeHbl W YIIyOJieHbl OWOJOTMYECKHWE 3HAHUS O PACTEHUSIX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHU3ME 4YEJIOBEKa, OOLIMX 3aKOHOMEPHOCTSX KHU3HHU,
JOTIOJTHUTENIBHO BKJIFOUEHBI OMOJIOTMYECKHE CBEICHUS IPUKIIAHOIO U TOMCKOBOI O
XapakTepa, KOTOPbIE MOXXHO HCIIOJIb30BaTh KaK OPUEHTHUPHI JJIsl MOCIEIYIOLIEro
BbIOOpa mpodeccun. Bo3moxkHa Takxke HMHTErpanus OWMOJIOTMYECKUMX 3HAHUUA C
COOTBETCTBYIOLLIUMHU 3HAHUSAMM, IOJYYEHHBIMH OOYUYaIOIIMMUCS IPU H3Y4YEHUU
busuku, XumMun, reorpaduu U MaTEMaTUKU.

CrpykTypa nporpammsl 1o ydeOHOMY mnpeamery "buonorusa" orpaxaer
CUCTEMHO-YPOBHEBBIM ¥ SBOJIOIMOHHBIA MOAXOAbl K M3YUYEHUIO OHOJIOTHH.
CoryiacHO UM, U3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUIS JKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3ALMH, 3BOJIOLMH OPraHUYECKOro MrUpa Ha 3emiie,
COXpaHEHusi OHMOJIOrMYECKOro pa3HooOpa3usi IutaHersl. Tak, B 10 kiacce
U3YYaIOTCS OCHOBBI MOJIEKYJISIPHOW M KIJIETOYHOW OWOJIOrHH, 3MOPHOJIOTHH U
OMOJIOTMM Pa3BUTHUS, TEHETHUKU M CEJICKUUH, OMOTEXHOJOTUU U CHUHTETUYECKOU
OMOJNIOTHH, aKTYyaJIM3UPYIOTCS 3HAHHUS OO0y4arommxcs Mo OOTaHWKE, 300J0THH,
aHaromuu, (usnonorun uenoBeka. B 11 kiacce wu3ydaroTcsi 3BOJIIOLMOHHOE
y4€HHUE, OCHOBBI IKOJIOTUHU U YUeHHE 0 Onocdepe.

VYueOnbiii  mpeamer  «buonorus»  mpu3BaH  00ECHEYUTh  OCBOCHHE
00y4arOIMMHUCS OMOJOTMYECKUX TEOPUM M 3aKOHOB, WJEH, MPUHIIUIIOB U MPaBHI,
JEXKAIIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, 3HAHUU O
CTPOCHHM, MHOT0O0Opa3MM M OCOOEHHOCTSAX KIETKHM, OpraHu3Ma, MONYJsLuy,
OMOIIEHO03a, YKOCUCTEMbI, O BBIIAIOIIMXCS HAYYHBIX JOCTHUKEHHSIX, COBPEMEHHBIX
UCCJIEIOBAaHUAX B OMOJIOTMH, IPUKIAAHBIX ACTIEKTaX OMOJIOTMYECKUX 3HAHUM. [[1s
pa3BUTHS M TOJAJIEP)KAHUS HMHTEpeca OO0ydalIIuxcsd K OMOJOrMHM Hapsiay co
3HAYUTENIbHBIM 00BbEMOM TEOPETHUECKOI0 MaTepHaja B COAEPKAHUM MPOTrPAMMBI
1o OMOJIOTUU MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBIEHUS U Pa3BUTHUS
TOM WIM HMHOW 00jacTh OWOJIOrMH, BKJIAJOM OTEYECTBEHHBIX M 3apyOeikHBIX
YU€HBIX B pelIEHUE BAKHEHUIIINX OMOJIOrMYECKUX U SKOJIOTHYECKUX MPOOIIEM.

Llenb u3zydenus: yueOHoro npeamera «buonorus» Ha yriayOn€HHOM YpOBHE —
OBNIQZICHHME  OOYyYalOUIUMHUCS  3HAHUSAMH O  CTPYKTYPHO-(QYHKIIMOHAIbHOU



OpPTaHM3allMM J>KUBBIX CHCTEM pa3HOTO paHra © NpuoOpeTeHne yMEeHUi
UCIIOJIb30BaTh 3TU 3HaHUS B (JOPMHUPOBAHUU MHTEpEca K ONpeneiaeéHHOW 00JacTh
npoeCCUOHATBPHON JIEATEeIbHOCTH, CBSI3aHHOW C OHOJOTHEH, WM K BBIOOpPY
y4eOHOTr0 3aBeICHUS JIJIs1 TPOJOJKEHHUSI OMOJIOTMYECKOro 00pa3oBaHusl.

JlocTikeHne 1iend u3ydeHuss ydeOHoro mpeamera «buomorus» Ha
yIIIyOJIEHHOM YpPOBHE 00€CTIeUrBaeTCsl pEIICHUEM CICAYIOMINX 3a1au:

OCBOCHHME O0YYArOIIUMUCS CUCTEMbl OMOJOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHSIX, KOHLEIMIHUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IpaBUiIaX, COCTABIIAIONINX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTHHY MUPA; O
CTPOCHUH, MHOTI0o00pa3uM M OCOOCHHOCTSX OHOJIOTMYECKUX CHUCTEeM (KJIETKa,
OpraHu3M, MOMyJsAlus, BU, OMOreoleHos3, ouocdepa); o BHIAAIONIUXCS OTKPBITHSIX
Y COBPEMEHHBIX UCCIIEIOBAHUSIX B OMOJIOTUH;

O3HAKOMJIEHHE OOYyYalOMMXCS C METOJAaMU TO3HAHHS >KUBON TNPUPOMIBL:
UCCIIeIOBATEIbCKUMH  METOJaMU  OHOJOTMYECKUX HayK (MOJEKYJISpHOH U
KJIETOYHON OHWOJOrMM, HMOPHUOIOTUM W OWOJOTUM PA3BUTHS, TEHETUKH W
CeNIeKIIMM, OWOTEXHOJOTMU U CHHTETUYECKOW OMOJIOTHH, MaJeOHTOJIOTHUH,
DKOJIOTHH);  METOJaMH  CaMOCTOSITEIBHOTO  TMPOBEACHUS  OMOJOTHYECKHX
UCCIICZIOBaHUI B JlabopaTopud W B Tpupoae (HaOMIoJeHHE, W3MEpPEHUE,
HKCIIEPUMEHT, MOJICTTUPOBAHUE);

OBNaZicHHe OOYy4YaloIIMMHUCS  YMEHHUSIMU: CAMOCTOSTEIbHO HAXOAMTb,
aHAJIM3UPOBATh W HCIIOJNB30BAaTh OHMOJOTMUYECKYI0 HH(OPMAIIMIO; TONH30BATHCS
OMOJIOTMYECKON TEPMHHOJIOTHEH W CHMBOJIMKOW; YCTaHABIMBATH CBS3b MEXKIY
pa3BUTHEM OHOJOTMM ¥  COLMAJbHO-3)KOHOMHYECKHMH U  3KOJIOTHYECKUMHU
npobjieMaMu YEeIOBEYECTBA; OIEHUBATh IOCIEIACTBUS CBOEH MAEATENHHOCTU TIO
OTHOIICHHIO K OKpYXalIIeld NpUpOAHON cpene, COOCTBEHHOMY 370pOBBIO U
3I0POBBIO0  OKPY’KaIOIIMUX  JIOZiel; OOOCHOBBIBaTH UM COOJIOJATh  MEphI
npodunakTuku MHGEKIIMOHHBIX 3a00J€BaHUM, MpaBUia MOBEACHUS B MPUPOJE U
oOecrieyeHus: 0€30MaCHOCTH COOCTBEHHOM KU3HENEATEIbHOCTH B YpE3BbIYANMHBIX
CUTyallUsiX ~TMPUPOAHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepH30BaTh
COBPEMEHHbBIEC HAYUYHbIEC OTKPBITHS B 00JIaCTH OMOJIOTHH;

pa3BuUTHE Yy 00yYaIOIUXCSI UHTEIIEKTYaIbHBIX U TBOPUYECKHUX CIOCOOHOCTEM
B TpOIECCe 3HAKOMCTBA C BBIAAIOMIMUMUCA OTKPBITHSIMH H COBPEMEHHBIMU
UCCIICZIOBAHUSAMHU B OHWOJIOTHH, PEIIaeMBIMH €0 MpOoOJIeMaMH, METOAOJIOTHEH
OMOJIOTUYECKOTO UCCJIEIOBAHMUS, MIPOBEICHUS AKCTIEPUMEHTAIIbHBIX
UCCIIEZIOBAHUMN, pelIeHUs] OMOIOTHYECKUX 3a/1ad, MOJIETUPOBAHUS OUOIIOTHYECKUX
00BEKTOB U MPOLIECCOB;

BOCTIMTAHUE y O0YUYaIONIMUXCS [IEHHOCTHOTO OTHOIICHUS K KUBOW MPHUPOJIE B
IIEJIOM U K OTJIEIbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (POPMUPOBAHUE IKOJIOTUYECKOH,



F€HETUYECKOM TPaMOTHOCTH, OOIIe KyJIbTYypbl TMOBEAEHUS B MPUPOAE;
MHTErpalliy €CTECTBEHHO-HAYUHbIX 3HAHUU;

npuoOpeTeHre  OO0y4yalolMMHUCS ~ KOMIETEHTHOCTHM B pallMOHAIbHOM
OpUPOJONOIb30BaHUM (COONIOICHHE TPaBUJ TOBEJAEHUS B MPHUPOJAE, OXPaHBI
BUJIOB, SKOCHCTEM, OHOCc(hepbl), COXpaHEHUH COOCTBEHHOI'O 3[I0POBBS U 37J0POBbS
OKpYXXarolmux Jrojied  (coOmromeHuss Mep npoduiakTuku — 3a0o0JieBaHUMH,
oOecrieyeHue 0E30MaCHOCTU JKU3HENEATENIbHOCTH B YPE3BBIUAMHBIX CHUTYalUAX
OPUPOJAHOIO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BAHMS
OMOJOrMYECKUX 3HAHUM U YMEHUH B MOBCEAHEBHOM KU3HU;

CO3JaHMe  YCIOBUM  JUIsl  OCO3HAHHOTO  BBIOOpa  OOyYaIOIIMMHCS
VUHANBUYyaTbHON o0Opa3oBaTenbHON TPaeKTOPUH, CHOCOOCTBYIOIIEH
nocaeayroneMy npopecCHOHAIbHOMY CaMOONPECICHNUI0, B COOTBETCTBUH C
VHAUBUIYaJTbHBIMU UHTEPECAMH U MOTPEOHOCTAMH PErHOHA.

OO6miee yuciIo YyacoB, OTBEICHHBIX HAa U3y4Y€HHE OMOJIOTMHU Ha Yri1yOJIeHHOM
YpOBHE CpeJHero odiiero oopa3zoBanus, cocrapiser 204 gaca: B 10 kimacce — 102
yaca (3 gaca B Hezento), B 11 kinacce — 102 vaca (3 yaca B HeZlemo).

Ot16op opraHuzanMoHHBIX (OPM, METOJAOB U CPEACTB OOyUEHHS OUOJIOTUU
OCYUIIECTBJISIETCS ¢ YYETOM CHElU(UKU €ro COJAEp:KaHHUs W HANpaBICHHOCTH Ha
OpOJODKEHUE OMOJornyeckoro o0pa3oBaHUsl B OpPraHM3alMsIX CPEIHEro
po¢eCCUOHATIBHOTO U BBICIIEr0 00pa30BaHMUsL.

O0s13aTenbHBIM yCIOBUEM MPU 00YUEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBIIIETCA MPOBEJEHUE JTabOpaTOPHBIX M MpakTHueckux pabor. Takxke yuactue
O0Oy4YaroNIMXCsS B BBIMOJTHEHUH MPOEKTHBIX M Y4EOHO-HCCIEA0BATENHCKUX PaldoT,
TEMaTUKAa KOTOPBIX  OMNpPEAENSIETCS  yYUTEIEM Ha OCHOBE HMEIOIIUXCS
MaTepHAIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOAHBIX YCIOBUM.



COJEPXXAHME OBYUYEHUA
10 KITACC

Conepkanue mporpaMMbl, BBIICIIEHHOE KYPCU80OM, HE BXOJUT B MPOBEPKY
rocyaapcTBeHHou uroropoit arrectauuu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpemeHHasi Ouoyiorusi — KOMIUIEKCHasi Hayka. KpaTkasi uctopusi pa3BUTHS
Owonornu.  buomormdyeckne HayKM M HW3ydyaeMble  MMH  TPOOJIEMEI.
DOyHIaMEHTalbHbIC, MPUKIAIHBIE W TOMCKOBBIE HAy4YHBIC HCCIECAOBAaHUS B
OMOJIOTHH.

3HaueHue OWoNIOruu B (POPMUPOBAHUH COBPEMEHHOM €CTECTBEHHO-HAYyUYHOUN
kapTuHBl Mupa. Ilpodeccun, cBs3aHHbIe ¢ Ouoyioruell. 3HaueHHEe OWOJIOTUU B
MPAKTUYECKON JEATEIIbHOCTH 4YEJOBEKA: MEAUIMHE, CEIbCKOM XO34ICTBE,
IIPOMBIIIJIEHHOCTH, OXPAaHE MPUPOBI.

JdeMoHcTpanuu

IToptpersr: Apuctorens, Teodpacr, K. Jluaneit, XK. b. Jlamapk, Y. JlapBus,
VY. I'apsen, I'. Mennens, B. . Bepuaackuu, W. I1. I1aBnos, U. 1. Meunukos, H.
N. BaBunos, H. B. Tumodees-Pecorckuii, JIk. Yorcon, ®. Kpuk, /. K. benses.

Tabmuiet 1 cxembl: «CBsi3b OWOJOTMU C APYrMMH Haykammy», «Cucrema
OMOJOTMYECKHUX HAYK).

Tema 2. )KuBble cucTeMbl U UX U3yYeHHE

XKuBble cucTemMbl Kak NpeaMeT u3ydeHust Ouonioruu. CBOMCTBA JKHUBBIX
CHCTEM: €IMHCTBO XHMHYECKOIO COCTaBa, JUCKPETHOCTb M ILEJIOCTHOCTb,
CJIOXKHOCTh W YIOPSAIOYECHHOCTb CTPYKTYPBI, OTKPBITOCTh, CAMOOpPTaHU3ALIMSA,
CaMOBOCITPOU3BEIICHUE, PA3APAKUMOCTb, U3MEHUYMBOCTD, POCT U PA3BUTHE.

YpOBHM OpraHu3allii >KUBBIX CHUCTEM: MOJEKYJSIPHBIM, KIIETOYHBIMU,
TKaHEBBIH, OpraHU3MEHHBI, MONYJISIHUOHHO-BUI0BOM, 3KOCUCTEMHBIN
(OnoreoueHornueckuit), oOuochepHsiil. Ilpoueccel, NpoUCXOAAIIUE B IKUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KUBOro. JKH3Hb Kak (opMa CyIIecTBOBaHUS
Marepuu. Hayku, n3ydaromue )KMBble CUCTEMbI Ha Pa3HBIX YPOBHSIX OPTraHU3ALUU.

N3yuyenue xuBbIX cucteM. Meroael Ouonornyeckord Hayku. HaOmronenwue,
U3MEPEHHE, IKCIIEPUMEHT, CUCTEMATU3aIus, MeTaaHau3. [loHsiTre o 3aBUCUMOi 1
HE3aBUCUMOW mnepemMeHHOM. IlmaHupoBanmne »skcnepumeHnTa. I[locTaHoBka u
npoBepka rumnore3. HyneBas runores3a. [lonstre BHIOOPKU M €€ JOCTOBEPHOCTH.
Pa3bpoc B Ouonmormyeckux maHHbIX. OIEHKa JOCTOBEPHOCTH MOJYYEHHBIX
pe3yibTaToB. [IpuumHBI UWCKaXX€HUST PE3yabTaTOB »JKcrepumeHrta. llonstue
CTaTUCTUYECKOr O TECTA.

JdemMoHcTpanuu



Tabmuipl w1 cxeMbl: «OCHOBHBIE TIPU3HAKU JKU3HU», «buonorunueckue
cucrteMbD», «CBOWCTBAa JKUBOW MATEpUM», «YPOBHU OpPraHU3alMU >KUBOH
npupoap», «CTpoeHue KUBOTHOM KIETKW», «TkaHM MKUBOTHBIX», «CHCTEMBI
OpPTraHOB 4YEJIIOBEYECKOro opranusmay, «buoreonenos», «buocdepa», «Meroabl
V3YUYCHUS )KUBOU MTPUPOIBIY.

OGopynoBanue:  yabopaTopHoe  OOOpyJdOBaHHME  JJIsl  TPOBEACHUS
HAOJII0ICHUI, U3MEPEHUI, SKCTIEPUMEHTOB.

IIpakTnueckas padora «Vcnosb30BaHHE PaA3JIMYHBIX METOJ0B IIpU
V3YYECHUU KUBBIX CUCTEM.

Tema 3. buosiorust KjieTku

Knerka — crTpykrypHO-QyHKIIMOHAJIbHAS eAMHUIA >KuBoro. Kcropus
OTKpbITUs KiIeTKU. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. [LIBanH,
M. Ilneiinen, P. BupxoB). OCHOBHbIE TOJOXXEHUSI COBPEMEHHOM KIJIETOUYHON
TEOPUHU.

Metonbl  MOJIEKYJSIPHOM M KJIETOYHOW  OWOJIOTMH:  MHKPOCKOMUS,
xpomatorpadus, MeKTpodope3, METOJ, MEUYEHBIX aTOMOB, auddepeHimanT-uoe
HEHTpUPYTrupoBaHUE, KyJIbTUBUPOBAHUE KIETOK. HM3yuenue ¢huxcuposanHvix
K1emokK. DIEKTpOoHHasi MUKpockonusi. Koughoxanvnas mukpockonus. Bumanvnoe
(npudicuzHenHoe) uzyuerue Kiemox.

JdeMoHCTpanuu

[Toptpersr: P. I'yk, A. JleBenryk, T. IlIBann, M. Lllnelinen, P. Bupxos, K. M.
bap.

Tabmuiel u cxembl: «CBETOBOM MHKPOCKOI, «IEKTPOHHBIM MUKPOCKOID,
«HMcTopust pa3BUTUS METOA0B MUKPOCKOITUI .

OO0opynoBaHue: CBETOBOM MMKPOCKOIN, MHKpPOIIpEnaparbl pPacTUTENbHbIX,
KUBOTHBIX U OAKTEPHUATIbHBIX KIETOK.

IIpakTnueckas padora «3ydeHue METONOB KIETOYHOW OHMOIOTUU
(xpomarorpadus, saextpodopes, auddepeHIuaANbHOS IEHTPUPYTUPOBAHUE,
[T1IP)».

Tema 4. Xumuueckasi Opranu3anus KJICTKH

XUMHYECKHN COCTaB KJIETKU. Makpo-, MUKPO- M YJIBTPAMHUKPO3JIEMEHTHI.
Boma m e€ ponp Kak pacTBOPHUTENSA, PEAreHTa, y4acTHUE B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOperyysauuu. MuHepaibHble BEllecTBa KIETKH, UX OMOJOrhyeckas
poJib. Posib KATHOHOB M AaHUOHOB B KJIETKE.

Oprannueckue BellecTBa KIETKH. buonornueckue mnonaumepsl. benkw.
AMMWHOKHUCTIOTHBIN cocTaB 0enkoB. CTpYKTypbl OeinkoBoil Moisiekyinbl. [lepBuuHas
CTpYKTypa Oenka, MentujaHas CBs3b. BTopuyHas, TpeTu4Has, YeTBEPTHUUHAS
cTpyktypbl. Jlenarypamus. CsoiictBa OenkoB. Kiaccudukanus — Oenkos.
buonornueckue ¢pynxiuu 0enkoB. [lpuonoi.



VYraeroasl. MoHOCaxapuabl, 1MCaxapu/ibl, OJIMTOCAXapUAbl U OJIUCAXAPUIBI.
O6mwmii 1naH CcTpoeHHs U (PU3UKO-XMMHUYECKHE CBOMCTBA  YIJIEBOJOB.
buonornueckre pyHKIIUU YTIICBOIOB.

Jlunmuael. M'mapodunsHO-ruApOodoOHBIE cBOMcTBA. Kitaccudukarus nunuaos.
Tpurnmunepunsl, ¢ochomunuasl, BOCKH, cTepouabl. buonormyeckue GyHKIHH
aunuoB. OO0I1IKe CBOMCTBA OMOJIOTHYECKUX MEMOPAH — TEKYYECTh, CIIOCOOHOCTh K
CaMO03aMbIKaHHUIO, TTOJIYITPOHULIAEMOCTb.

Hyxkneunnossie kucnorsl. JJHK u PHK. CrpoeHue HYKIEMHOBBIX KHUCIOT.
Hyxneorunpl. puanun komrmuiementapuoctu. [Ipasmio Yapradda. Crpykrypa
JIHK — nBoitnas cniupaib. Mectonaxoxaenue u ouonornueckue pynkiuu JJHK.
Buas PHK. ®yukuuun PHK B kietke.

Crpoenue monekynsl AT®. Makposprudyeckue cBsizu B Mmosekyne ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIIEHHBIE IEPEHOCYUKHU, UX (DYHKIIMH B
kierke. [pyeue wykneozuompugocgpamer (HT®). Cexenupoanue JIHK.
Memoovl cenomuxu, mpancKpunmomuKu, nPomeoMuKiu.

CrpykrypHass Ouonorus: OMOXUMHYECKHE U OMO(U3UICCKUE HMCCIICIOBAHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYphl OuoMonekyil. Moodenuposarue
CMPYKMypsl U QYHKYUL OUOMONEKY U UX KOMNIeKco8. KomnbvromepHuli ouszatin u
OpeanuyecKull CuHme3 OUOMOJEKYI U UX HENPUPOOHBIX AHANO208.

JdeMoHCTpanuu

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

Juarpammel:  «PacnpeneneHne XUMHUYECKUX JJIEMEHTOB B HEXUBOU
npupojie», «PacnpeneneHne XuMUYECKUX 3JIEMEHTOB B KUBOU MPUPOJIEN.

Tabmunpl 1 cxeMmbl: «llepuoguyeckass TabauIa XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIEKyJbl BOIbI», «BemecTtBa B cocTaBe Opranu3MoB», «CTpoeHHe
MOJIEKYJIbl  Oenka», «CTpyKTypbl OENIKOBOW MOJEKYJIbl», «CTpPOCHHE MOJEKYI
yrieBojioB», «CTpoeHue MoJeKysl JunuaoBy, «HyKIEMHOBBIE KHUCIOTHI»,
«Ctpoenue monexkynsl ATO.

OO6opynoBaHue: XuMUYeCcKas 1Mocyia u 000py10BaHuE.

JlabopaTopHasi padora «O0HapykeHHE OCIIKOB C TIOMOIIBIO KaueCTBEHHBIX
peaKuuiny.

JlaGoparopuass  paGora  «lccienoBaHue — HYKJIEHMHOBBIX  KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOBY.

Tema 5. CTtpoenne u yHKIUN KJIETKH

Tumnbl KJIETOK: »dyKapuoThueckas U mpokapuoTudeckas. CTpyKTypHO-
(GyHKIIMOHAJIbHBIE 00pa30BaHUs KJICTKHU.



CrtpoeHnue npokapuoTuueckoit kinetku. Kiierounas creHka OakTepuil 1 apxeil.
Oco0EHHOCTH CTpOEHMsI TeTepoTpO(HOM M aBTOTPOPHON MPOKAPHUOTUYECKHUX
KJIeTOK. MecTo U pojib IPOKapuoT B OMOLIEHO3aX.

Crpoenue " (YHKIIMOHUPOBAHUE 9YKapUOTUYECKON KJIETKH.
[Inazmatuueckass MemOpana (miazManemma). CTpykTypa IUIa3MaTHYECKOU
MeMOpaHbl. TpaHCHIOPT BEHIECTB uUepe3 IUIa3MaTUUYECKYI0 MEMOpaHy: MacCUBHBIN
(muddy3us, obneruéHHas AudPys3us), aKTUBHBIA (NMEPBUYHBIA W BTOPUYHBIN
akTUBHBIA TpaHcnopT). [lomymponuriaemocts MemOpanbl. Pabora HaTpwuii-
KaJMEeBOr0 HAcoca. DHIOLMTO3: MUHOLUUTO3, (aronuros. Dk300uTo3. Kierounas
creHka. CTpykTypa U QyHKIMH KIETOYHOM CTEHKHU pacTeHU, rpuoOoB.

Huromuasma. [{utozons. Lurockener. JBuxeHue muromiasmbl. OpraHOU b
kiIeTkd. OJHOMEMOpaHHbIE OpPraHOWJAbl KIETKH: 3HAOIUIA3MaTUYECKas CETh
(OIIC), anmapart I'onbIKu, JTU30COMBI, UX CTpoeHuEe W (yHKUHH. B3aumocBs3b
OJTHOMEMOpPAHHBIX OpraHoua0B KieTkh. CTpoeHHe TpaHyJISIPHOrO PETHKYJIyMa.
Mexanusm nanpasnenus 6enxog ¢ IIIC. Cunte3 pacTBOpuMbIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. [mankuii  (arpaHyssIpHBIA)  HHAOIUIA3MATHYECKUI
perukynyM. CekperopHas QyHkius anmnapata ['onbmxu. Moougurkayus b6enxkog 6
annapame [ onvoxcu. Copmuposka benxoe 6 annapame Ionvoocu. Tpancnopt
BEIIECTB B KJIETKE. Bakyonu pactutenbHbiX KieToK. Kitetounsiit cok. Typrop.

[TonyaBTOHOMHBIE ~ OpPraHOWABl  KJIETKH:  MUTOXOHJAPUU,  IUIACTUJIBL.
llpoucxoorcoenue mumoxonopuu u niacmuod. Cumouozenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne W (yHKUMHM MUTOXOHApUN M 1uiactun. llepBuunsle,
BTOPUYHBIE U  CIIOKHbIE  IUIACTUABl  (OTOCHUHTE3UPYIOIIMX  DYKapHOT.
XIIOpOIIIACThI, XpOMOIUIACTHI, JICNKOIUIACTHI BBICIIIMX PACTEHHM.

HememOpanubie opranouabl kieTku CTpoeHue M (PyHKIUU HEMEMOpPAHHBIX
OpraHOHUIOB KJICTKHU. Pubocompsi. IIpomedsicymounvie Qunamenmeol.
MukpodunameHTsl. Axkmunogvle Muxpoguiamenmol. MBbIllIEUHBIE  KIETKH.
Axmunogvle KOMNOHenmvl HemblueyHblx Kiemok. MukporpyOouku. Kierounsrit
ueHtp. CrTpoeHue H JABWKEHUE KIYTUKOB M pPECHUYEK. MUKpOTpyOOUKH
muToriasmel.  Llentpuons. benku, accoyuuposanuvie ¢ MUKpouiameHmamu u
muxpompyboukamu. Momophwie 6enku.

Anpo. O6onouka siApa, XpOMAaTHH, KapHOIUIa3Ma, SJIPBIILIKH, UX CTPOCHUE U
byukuuu. Snepubiii OenkoBblii Marpukc. IIpocTpaHCTBEHHOE pPacHOIOXKEHHE
XpOMOCOM B UHTEp(a3HOM sJpe. Iyxpomamuu u cemepoxpomamunr. benku
XpOMaTUHA — THUCTOHBI. Jlunamuxa s0epHou 000104YKU 8 Mumo3ze. Hoepmbiil
Mpancnopm.

Kinerounsle BritoueHusi. CpaBHUTENbHAS XapaKTEPUCTHKA KJIETOK 3YKapHOT
(pacTUTENBbHOM, )KUBOTHOM, TPUOHOM).

JdeMoHCcTpanuu



[Toptpersr: K.C. MepexkoBckuii, JI. Maprymnuc.

Tabmumpl U cxembl: «CTpoeHHE HYKApUOTHUYECKOM KIEeTKn», «CTpoeHue
KUBOTHOM  KjeTku», «CTpoeHwe  pacTUTeNbHOW  KIeTKu», «CTpoeHue
MUTOXOHAPUNY, «Sapo», «CTpoeHHE MPOKAPUOTHUIECKON KIICTKH.

OO6opynoBaHHe: CBETOBOM MHUKPOCKOI, MHUKpOIpEnapaThl pPacTUTENbHBIX,
YKUBOTHBIX KJIETOK, MUKpOMpenapaThl 0aKTepruaabHbIX KIETOK.

Jlabopatopnas padora «/I3ydyeHue CTpoe€HHS KIETOK Pa3IUYHBIX
OpraHU3MOB.

IIpakTuyeckas padora «/3yueHne CBOWCTB KICTOYHOU MEMOPAHBI.

Jlabopatopnas paGora «/ccrnenoBaHue IuUIazMoiiM3a M JIEIUIa3MOJIM3a B
PACTUTENIbHBIX KIETKAX.

IIpakTuyeckass  padora  «/3ydeHue  JBWKEHHS  UUTOILUIa3Mbl B
PaCTUTENbHBIX KIIETKaX».

Tema 6. O0OMeH BelleCTB M NMpeBpalleHNe JHEPTUU B KJIeTKe

AccUMUITSALINA U TUCCUMUIIALIMS — JIBE€ CTOPOHBI MeTabonu3ma. Tumnsl ooMeHa
BEIIECTB: aBTOTPOHBIN U TeTepOoTpoHBINA. YUacThe KHUCIOpOoJa B OOMEHHBIX
npoueccax. OJHEpPreTuyeckoe oOecrniedeHne KIeTku: mnpeBpaimienue ATD B
oOMeHHBIX Tporieccax. DepMEHTaTUBHBIA XapakTep peakiuid KIETOYHOTO
meTabonuzma. DepMeHTBl, UX CTPOCHHE, CBONCTBA W MEXAaHU3M JCUCTBUS.
Kodepmentsr. Otnuuns GepMEHTOB OT HEOPTaHWYECKUX KaTaIu3aToOpoB. bemku-
AKTUBATOPbl M OEIKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (DPEepMEHTATUBHBIX
peakIui OT pa3IU4HBIX (PAKTOPOB.

[lepBuuHBIA CHHTE3 OpraHMYecKUX BewlecTB B KieTke. Dorocunres.
Anokcuzennvill u oxcuceHuwlii pomocunmes y oaxkmepuu. Ceemocobuparowjue
nUCMEeHmMbl U NUSMEHMbl PeakyuoHHo2o yenmpa. Ponb XJI0poImiacToB B mpouecce
dbotocunTeza. CBeroBas u TeMHOBas pa3bl. Pomoovixanue, Csz, Cy. u CAM-munol
¢domocunmesa. IlponykTuBHOCTh (GoTOCHHTE3a. BnusHue pa3nuuHbIX (HakTOpPOB
Ha CKOpOoCTh (hOTOCHHTE3a. 3HaUeHHE (DOTOCHHTE3A.

XEMOCHHTES. Pa3HoobOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUPUITUPYIOIIUE OaKTepUH, >KeIe300aKTepuu, cepoOaKTepuu, BOJOPOJIHBIE
OakTepun. 3HaUYCHUE XEMOCHUHTE3A.

AHa’poOHble opranu3Mbl. Buasl Opoxenus. IIpoaykTel OpokeHHS M HX
UCIIOJIb30BAaHUE 4YEJIOBEKOM. AHA’pOOHbIE MHMKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUM M BO30YyAUTENIHN O0JIe3HEH.

AspoOHBIE OpraHU3MBlI. Otanbl SHEPTreTUYECKOTO oOMeHa.
[ToaroroButenbHbIM 3Tan. [ TUKOIN3 — 0ECKUCIOPOIHOE PACIICTUICHUE TIIFOKO3bI.

buonornueckoe oKuciaeHue, WM KJIETOYHOE JbIXxaHue. Poiab MUTOXOHIpUi B
nporieccax Ouonoruyeckoro okuciaeHus. [luknuyeckue peakuun. OKUCIUTETEHOE
dbochopmmupoBanue. Ouepeuss memopanno2o epaduenma npomoros. Cunmes



ATD: paboma npomonnou ATD-cummaser. llpeumyiecTBa a’poOHOrO MyTH
oOMeHa BelecTB nepea aHadpoOHbIM. DP(HEKTUBHOCTH YPHEPTeTUUECKOro 0OMEHa.

JdemoHcTpanuun

[Toptperst: k. IIpuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourenwsrapar, [1. Mutyenn, I'. A. 3aBap3uH.

Tabmuipl u cxeMbl: «DOTOCUHTE3», « IHEPreTUUECKUl 0OMeH», «bruocuHTe3
oenkay, «CtpoeHue pepMeHTa», «XeMOCUHTE3.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, OOOpPYIOBAaHHE IJISI MPUTOTOBJICHHS
MOCTOSIHHBIX Y BPEMEHHBIX MUKPOIIPENapaToB.

JlaGoparopuass padora «/I3ydyeHue  KATAIMTUYECKOM  AKTUBHOCTH
dbepMeHTOB (Ha MpUMeEpe aMUIIa3bl UK KaTalasbl)».

JlabopaTtopHass pabGora «M3ydeHne GEepMEHTATUBHOTO PaCHICIUICHUS
MEPOKCHUIa BOJOPO/Ia B PACTUTEIIBHBIX U dKUBOTHBIX KIETKAX).

JladbopaTtopHass padora «CpaBHeHue mpoiieccoB  (GOTOCHUHTE3a U
XEMOCHHTE3a.

JladopaTopHasi padoTa «CpaBHEHHE ITPOIICCCOB OPOKECHUS U JIBIXaHUS.

Tema 7. HacaeacrBenHast uHGoOpMalMs M peaju3anus eé B KieTKe

Peakuuu mMarpuuHoro cunresa. [IpuHIUI KOMIUIEMEHTAPHOCTH B PEAKIIMSIX
MaTpUYHOTO CHHTe3a. Peanm3anus HaciaeACcTBeHHOW mHGopMalnuu. [ eHeTnueckuit
KOJ, €ro cBoMcTBa. TpaHckpumnmus — Marpuudblii cuHTe3 PHK. IlpuHnmme
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTHUIAPAUICIIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou xnemke. Hexooupyrowue PHK.

Tpancnsuus u e€ sranbl. Yuactue TpancnoptHeix PHK B 6uocunTese Genka.
VYcnoBusi 6uocuntesa Oenka. KomupoBanue amunHokuciaor. Poms pubGocom B
OuocuHTe3e Oenka.

Cospemennvie npeocmasienus o cmpoenuu 2enog. OpraHuzanus reHoma y
POKApUOT U 3YKApHOT. Perynsanus akTUBHOCTH I'€HOB Yy NIpokapuor. ['mmoresa
onepona (®. XKakob, XK. Mano). MonexynsapHvie mexaHuzmMbl IKCNPECCUU 2EHO8 Y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsi 2enog. Perynsuus 0OMEHHBIX
IpolecCOB B KieTke. KileTouHbIil romeocTas.

Bupycel — Hekiierounbie hOpMBI )KU3HU B 00JIMraTHbIC napa3utbl. CTpoeHue
IPOCTBIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaros. /KusHenHbvilti Yuki
JHK-cooepocawux eupycos, PHK-cooepocawux eupycos, o6akmepuogazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda.

Bupycubie 3aboneBanusi yenoBeka, xuUBOTHBIX, pacteHuit. CIIN]/], COVID-
19, counanbHpie 1 MEAULIMHCKUE TPOOIEMBI.

buoungopmamuka: unmeepayus u ananuz donvwux maccusos («bigdatay)
CMPYKMYpHuIX Ouonocudeckux oanHvlx. Hanomexuonoeuu 6 buonocuu u meouyune.
IIpoepammupyemvle pyukyuu deaxos. Cnocodvl 00cmasku 1eKapcma.



JdemoHcTpanuu

[Toptpetsr: H. K. Konsuos, /. Y. IBaHOBCKUM.

Tabmuipl u cxembl: «buocunre3 Oenkay, «'eHeTHUECKUN KOI», «BUpPYCHI»,
«bakrepuodaru».

IpakTuueckas padora «Co31aHue MOJEIH BUPYCA.

Tema 8. 7/Ku3HeHHbI HUKJ KJICTKHU

Knerounsi 1uki, ero mnepuoabl W peryisiuusa. WMuTepdaza u  MUTO3.
Oco0eHHOCTH TIPOIECCOB, MpOTEKarImux B uHTepdaze. [loaroroBka KieTku K
neneHuto.  Ilpecunrerndeckuii  (MOCTMUTOTUYECKHI),  CHUHTETUYECKUM U
MOCTCUHTETUYECKUH (TPEMUTOTUYECKUI) MEpHOIbl HHTEP(DA3bI.

Marpuunsiii cunte3 JIHK — pernukauus. [Ipunnunsr perumkamuu JHK:
KOMIUIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTHIAPAJIENbHOCTb.
Mexannsm pemukanuu JIHK. Xpomocomel. Ctpoenue xpomocoM. Tenomepsl u
TeaoMepa3a. XPOMOCOMHBIM Ha0Op KJIETKM — KapuoTul. JIUIUIOUIHBIA W
rariouaHblii  Habopsl  xpoMocoM. ['omonoruunbie xpoMocombl. [loioBbie
XPOMOCOMBI.

Henenne knerkm — wmuTo3. Craguu MHTO3a W NPOUCXOASIINE B HHUX
npouecchl. Tunbel MuTo3a. KaproknHe3 W UMTOKMHE3. buonorndeckoe 3HaueHUE
MHUTO34.

Perynsiuusa MuTOTMYECKOro IMKIA KIeTKU. [IporpamMmmupyemasi KieTouyHas
rudenp — aromnTo3.

Knerounoe smpo, xpomocombl, (GyHKIMOHAJIbHAsE T€HOMUKA. MexaHuzmol
nponugepayuu, oupgepenyuposxu, cmapenus u eubenu xiemox. «ljugpposas
K1emKa» — OuouHgopmamuyeckue mooenu QyHKYuOHUpOBanusl Kiemxu.

JdemoHcTpanuu

Tabmuupl u cxembl: «KU3HEHHBIH LUK KIETKW», «Mwutos», «CtpoeHue
xpomocom», «Pernukanus JJHK».

OO6opynoBaHue: CBETOBOM MUKPOCKOM, MUKpoIpenapathl: «MHUTO3 B KIIE€TKax
KOpPEIIKA JTYKa.

JlabopaTtopHas  pabora  «/3ydyeHHMe  XpPOMOCOM  Ha  TOTOBBIX
MUKPOIIpEnapaTaxy.

JlabopaTopHas pa6ora «HaOmroieHre MUTO3a B KJIETKaX KOHYMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKpOIIpenapaTax)y.

Tema 9. CTpoenue u GpyHKIUM OPraHM3MOB

buonornueckoe pa3zHooOpasue OpPraHu3MOB. OHOKIETOYHbIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUYHBIE OPTaHU3MBI.

OcoOeHHOCTH ~ CTpOEHUS M JKU3HEACATEIBHOCTH  OJHOKJIETOYHBIX
opranu3MoB. baktepuu, apxeu, OJHOKIETOYHbIE T'pPUOBI, OJHOKIETOYHbBIC
BOJOPOCIIH, APYrye NMpOTUCTHI. KOIOHMAaIbHbIE OPraHU3MBI.



B3anMoCBsA3p 4YacTE MHOTOKJIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl H
cucreMbl opranoB. OpranusM Kak eIMHOe 1enoe. ['omeocras.

Tkanu pacrteHuil. Tumbl pacTUTENBHBIX TKaHEW: oOpas3oBaTesbHas,
IOKPOBHAs, TMPOBOAAIIAs, OCHOBHas, MexaHuuyeckas. OCOOEHHOCTH CTpOEHUS,
GYHKIIUN ¥ PacTIONOKEHHS TKAHEH B OpraHax pacTEHUH.

TkaHu KUBOTHBIX U YEIOBEKA. THIBI dKMUBOTHBIX TKAHEH: 3MUTEIHAIbHAS,
COCJIMHUTENbHAS, MbIlIeYHasi, HepBHas. OCOOCHHOCTH CTpOEHUs, (QPYHKIUN WU
PacnoJIOKEHUS TKAHEW B OPraHax KUBOTHBIX M YEIIOBEKA.

Opranbl. BereratuBHble W T'€HEpaTHUBHBbIE OpraHbl pacteHuid. OpraHbl U
CHUCTEMBI OPTraHOB JKMBOTHBIX U yenoBeka. DyHKIMK OPraHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pacrenmii. CkeneTbl OJHOKIETOYHBIX H
MHOT'OKJIETOYHBIX JKUBOTHBIX. HapyxHblii U BHyTpeHHHU ckener. CTpoeHue u
THIBI COCTMHEHUS KOCTEM.

JIB>keHue  OpraHn3MoB.  [[BH>KEHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOouIHOE, KTYTUKOBOE, PECHUYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PACTCHMI:
TPONU3MBl W HACTUHU. JIBHIKEHME MHOI'OKJIETOYHBIX JKUBOTHBIX M YEJIOBEKA:
MblleyHas cuctema. Pedaexc. CkeneTHble MBIIILBI M UX padoTa.

[Iutanme opranusmoB. [lormomeHne BOABI, YIVIEKMCIONO Tra3a |
MUHEPAIBbHBIX BELIECTB pacTeHUsIMU. lIutanue >kUBOTHBIX. BHyTpunonoctHoe u
BHYTPUKIIETOUHOE nulIeBapeHue. [IuTaHue MO3BOHOUYHBIX >XUBOTHBIX. OTaebl
NUIIEBAPUTENIBHOrO TpakTa. lInmeBapurenbHble kenesbl. [lnmeBapurenbHas
CHUCTEMA YEJIOBEKA.

Jlpixanue oprann3moB. JIpixanue pacteHul. Jlpixanue sxuBoTHBIX. [{uddy3us
ra3oB 4epe3 IMOBEPXHOCTh KIIeTKU. KoxkHoe apixanue. JlpIxaTrenbHasi IOBEPXHOCTb.
XKabepHoe u n€rouHoe ApixaHue. /[pIxaHne MO3BOHOYHBIX KUBOTHBIX M YEJIOBEKA.
OBOJIIOIMOHHOE  YCIIO)KHEHUE CTPOEHUS JIETKUX TO3BOHOYHBIX JKUBOTHBIX.
JIpixaTenpHass cucreMa 4ejnoBeKka. MeXaHu3M BEHTWIILUMH JETKUX Y NOTUL U
MileKkonuTarouux. Perynsamnus apixanus. JprxareabHble 00bEMBI.

TpaHncnopT BemIECTB y OPraHU3MOB. TPaHCIIOPTHBIE CUCTEMBI PACTEHMM.
TpaHcnopT BewmecTB Yy KHUBOTHbIX. KpoBeHoCHas cucreMa W €€ Oprasl.
KpoBeHocHass cucrema IO3BOHOYHBIX JKMBOTHBIX M uyenoseka. Cepaue,
KPOBEHOCHbIE cOCyAbl M KpoBb. Kpyrum KpoBooOpamieHus. IBOJIOLHOHHBIE
YCIIO)KHEHUS! CTPOCHMSI KPOBEHOCHOW CUCTEMbI MO3BOHOUYHBIX KMBOTHBIX. PaboTta
cepaua U e€ peryssius.

Brinenenue y opranusmoB. Beinenenue y pacreHuil. Beinenenue y
*KUBOTHBIX. CokparutenbHble Bakyonu. Opranbel BbiaeneHus. OuibTpanus,
ceKpenusi 1 00paTHOE BCAChIBAHHWE KaK MEXaHU3Mbl PabOThl OPTAaHOB BBIJIEICHUSI.
CBsI3b MOJIOCTH TENA C KPOBEHOCHOM U BBIACIUTEIIBHON cucTeMaMu. Briaenenue y



NO3BOHOYHBIX JKMBOTHBIX U yenoBeka. [louku. CtpoeHne u (HyHKIMOHUPOBAHHUE
HeppoHna. OOpa3oBaHME MOUH Y YETOBEKA.

3ammra y OpraHM3MOB. 3aliuTa y OJHOKIETOYHBIX OpPraHu3MoB. CIopbl
OakTepuii M UHUCTHI MPOCTEHIIMUX. 3alUTa y MHOTOKJIETOUYHBIX pPaCTEHUH.
Kyrukyna. CpencrBa nacCUBHOM M XUMHUYECKOM 3aIIUThl. DUTOHIUABL.

3ammra y MHOTOKIJIETOYHBIX JKMBOTHBIX. [IOKpPOBBI M HMX MNPOU3BOJHBIE.
3amuTa opraHu3ma oT Oone3Heil. MiMmmyHHas cuctema uenoBeka. Kierounslil u
TYMOPAJIbHBIA UMMYHHUTET. BpOoXAEHHBIH M TPUOOPETEHHBIN crenupuIecKuii
UMMYHUTET. Teopus KIOHAJIbHO-ceneKkTuBHOro ummynurera (II. Opmux, ©. M.
bepuer, C. Tonerasa). BocnanuTenbHble OTBETHI OPraHu3MoOB. Posib BPOKIEHHOTO
UMMYHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUM.

Pazgpaxumocts uw perymsimqus y  opraHusMmoB. Pasmpaxummocts y
OHOKJIETOYHBIX OpraHu3MoB. Takcuchel. PaszgpaxumMocTe W perymamus y
pactenui. POCTOBBIE BElIECTBA U UX 3HAYCHUE.

HepBHast cucrema u peduekTopHas peryisius y >XUBOTHBIX. HepHas
cucTemMa M €€ OTHEINbl. DBOIOLUHUOHHOE YCIOKHEHNE CTPOCHUS HEPBHOW CHUCTEMBI
y JKUBOTHBIX. OTHeNnbl TOJIOBHOI'O MO3ra MO3BOHOYHBIX KMBOTHBIX. Pedrexc u
pednexTopHas nyra. bezycioBHble U ycI0BHBIE pedIIeKCHhI.

I'ymopanpHas perynsauus W 3HAOKPUHHAs CUCTEMa YKUBOTHBIX M YEIOBEKA.
JKene3pl 3HAOKPUHHOM CUCTEMBI M HMX TOPMOHBI. JlelCTBUE TOPMOHOB.
B3auMocBsi3b HEpBHOW UM HSHJIOKPUHHOM cucTeM. ['unoranamo-runodusapHas
cucrema.

JdemoHcTpanuu

[Toptper: U. I1. I1aBnos.

Tabmuupl U cxembl: «OJHOKJIETOYHBIE BOAOPOCIN», «MHOIOKIETOYHBIE
Bozopocnny, «bakrepun», «lIpocreimme», «OpraHbl LBETKOBBIX PpPacTEHUN»,
«CucTteMbl  OpraHoB IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HacekoMbIX», «Tkanu pacrenuit», «KopHeBbie cuctemsl», «CTpoeHue cTediisy,
«CTpoeHHE JIMCTOBOW IUIACTUHKW», «TKaHU >KUBOTHBIX», «CKEIET YelOBEKa,
«IImmeBapurenbHas cucrema», «KpoBeHOcHas cucrema», «JlpIxareinbHas

cucTeMa, «HepBHas CUCTEMAY, «Koxay, «MBpI11euHast CUCTEMAY,
«BblaenurenbHasg CHCTEMa», «JHAOKPUHHAS CUCTEMA», «CTPOEHHE MBIIIIbD,
«MmyHUTETY, «KHUI1e4Honoa0CTHRIE, «CxeMa  mnUTaHUsT  PACTEHUI,

«KpOBEHOCHBIE CUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpOE€HHE THIpPBD»,
«CTtpoeHue I1uiaHapun», «BHyTpeHHee CTpOeHHE N0XKIEeBOro uepBs», «HepBHas
cuctema pbeio», «HepBHas cucrema sarymku», «HepBHas ~— cuctema
npecMmbikatonuxcsi»,  «HepBHas  cucrema  nruny, «HepBHas — cucrtema
MIleKonuTaoumx», «HepBHas cucrema uenoBekay, «Peduexcy.



O6opynoBaHue: CBETOBOM MHUKPOCKON, MHKpPOIpENnapaTbl OJHOKIETOYHBIX
OpPraHU3MOB, MHUKPONpENapaThl TKaHEH, pPaKOBUHbI MOJUIFOCKOB, KOJUIEKIIMU
HACEKOMBIX, UTJIOKOXHX, >KMBBIE JK3EMIUISIPbl KOMHATHBIX PACTEHHM, repOapuu
pacTeHHMl pa3HbIX OTHEJIOB, BIAXHbIE TMpenaparbl KUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUIEKIIMH OECIIO3BOHOYHBIX JKHUBOTHBIX, CKEJET 4elOBeKa,
o0opyaoBaHUE AJIs JEMOHCTPALIMU MOYBEHHOTO U BO3AYIIHOIO MUTAHUS PACTEHUH,
pacuieruieHus Kpaxmalia U OelKoB Moj IeHCTBUEM (EepMEHTOB, 000OPYAOBAHUE /IS
JEMOHCTPALIMH OIBITOB IO U3MEPEHUIO KU3HEHHOW EMKOCTHU JETKUX, MEXaHH3Ma
JbIXaTENbHBIX ABMKEHUI, MOJEIHN F'OJIOBHOI'O MO3ra Pa3jJu4HbIX )KUBOTHBIX.

JlaGoparopHasi padora «3yueHue TkaHel pacTECHUI.

JlaGoparopHasi pabora «3ydueHue TKaHel >KUBOTHBIX ).

JlabopaTopHas padora «/3yueHre opraHoB IIBETKOBOTO PACTEHUSI».

Tema 10. PazmHoOkeHNe U pa3BUTHE OPraHU3MOB

@opMbl pa3MHOKEHHUS OpraHM3MOB: Oecronoe (BKJIIOuYas BEreTaTUBHOE) U
nojoBoe. Buasl  Oecroiioro  pa3MHOXKEHUS:  [OYKOBAaHUE,  CIHOPYJISIIHS,
dbparmMenTanus, KJIOHUPOBAHUE.

[TonoBoe pa3zmuoxenue. [lonoBele kieTkn, win ramersl. Meio3. Craauu
Mmeno3a. [ToBenenne xpomocoM B meno3e. Kpoccunrosep. buonornueckuii cMpIci
M€f03a M TIOJOBOro Iporecca. Mewo3 W €ro MeCTO B JKM3HEHHOM IUKIIE
OpraHU3MOB.

[IpenzapoasiieBoe pazsutue. ['amerorenes y »kuBOTHbBIX. I1070BBIE XKee3bl.
OO6pazoBaHue U pa3BUTHE MOJOBBIX KiIeToK. CriepmaTorenes u oorene3. CTpoeHue
IIOJIOBBIX KJIETOK.

OmnonoTBOpeHHe W SMOPHOHAJIBHOE pa3BUTHE JKUBOTHBIX. (CrocoOb!
OILUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHEee. [lapTeHorenes.

NHnuBuyaibHOE pa3BUTHE OPraHU3MOB (OHTOrE€HE3). DMOPUOJIOTUsl — HayKa
0 pPa3BUTUU OPTaHU3MOB. Mopgoeenez — 00Ha U3 21A8HBIX NPOOIEM IMOPUOTOSUU.
Konyenyus mopgoecenoe u moodenu mopgoeenesa. Craaun >MOpHOTEHE3a
KUBOTHBIX (Ha mpuMmepe Jarymku). JpoOnenwe. Tumbsl  ApoOIeHUS.
Jlemepmunuposannoe u HedepmuHupoearnoe Opobnenue. bnacmyna, munol
onacmyn. OCoOCHHOCTH JPOOJICHUS MJICKOIMMTAIOMIUX. 3apOBIIICBhIC JIMCTKU
(racTpymsinus). 3aKiazKa OpraHoB U TKaHEW W3 3apOJIbIIIEBBIX JIUCTKOB. B3aumuoe
BIIMSHUE YacTell pa3BUBAIONIErocs 3apojbiiia (dMOpUOHATbHAS HWHAYKIIKS).
3aknagka IUlaHA CTPOECHHMS KMBOTHOTO KAk pPeE3ylbTaT HEPaAPXUUECKUX
B3aMMOJICHCTBHI TE€HOB. BiusHue Ha >MOpPHOHAIBHOE pa3BUTHE PaA3IUYHBIX
(haKTOpPOB OKPYXKAIOIIEH CpeIbl.

Poct u pasButue xuBOTHBIX. [locTomMOpuoHanbHbI nepuoxa. Ilpsmoe u
HenpsiMmoe pa3BuTHe. PasButne ¢ wmeramopdo3oM |y O€ClO3BOHOYHBIX H
NO3BOHOYHBIX >KMBOTHBIX. DBHOJIOrM4yeckoe 3HAYEHHWE MPSIMOr0 M HEOpsIMOro



pa3BUTHS, UX PACIPOCTPAHEHUE B MpupoAe. Tumbl pocta KUBOTHBIX. DaKTOpBI
peryJsiuy pocTa KUBOTHBIX U yenoBeka. CTaauu moCTIMOPUOHAIBHOTO Pa3BUTHUS
y )KMBOTHBIX U uesioBeka. [lepruoapl oHTOoreHesa yenoBeka. CTapeHue U CMEpPTh Kak
OMOJIOTUYECKUE TTPOLIECCHI.

Pasmuoxxenne u passutue pacteHui. ['amerodpur m cropodut. Meiio3 B
KU3HEHHOM IMKJe pacteHudd. OOpa3zoBaHue crop B IIporecce Mekosa.
l'amerorene3 y pacteHuid. OIUIOAOTBOPEHHE U PA3BUTHE PACTUTEIBHBIX
opranu3MoB. [[BoifHOE OIJI0IOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue u
Pa3BUTHE CEMEHU.

MexaHu3Mbl pEerymsiui OHTON€HE3a Y PACTCHUM U )KUBOTHBIX.

JdemoncTpanuu

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

Tabnunpl U cxeMmbl: «BereraruBHoe pa3MHOXeHHe», «Tumbsl Oecronoro
pa3MHOXKEHUs», «Pa3MHOXEHUE XJIaMHAOMOHaAb», «Pa3zMHOXKEHHE HBIJIECHBI»,
«Pa3MHOXeHUE TUAPBDY, «Meho3y, «XpoMocoMbl», «I'ameroreHes», «CtpoeHue
SUIEKIIETKH U cnepmaTo3onsa», «OCHOBHBIE CTaauu OHTOreHeszay, «lIpsMmoe u
HENpAMOE pa3BUTHE», «Pa3BuTMe MaWCKOro xyka», «Pa3Buthe capanum»,
«Pa3Burne nArymkn», «J/IBOMHOE OIUIOAOTBOPEHHUE Yy LBETKOBBIX PACTECHUNY,
«CTpoeHue cemMsiH OJTHOJOJIbHBIX U JIBYAOJIbHBIX pacTeHUi», «KM3HEHHBIH UK
MOPCKOM  KamycCTbD», <«OKuU3HEHHbIM UHUKI MXa», <«KHW3HEHHBIM  LUKI
MarnopoOTHHUKAY, « KU3HEHHBIN UK COCHBI.

OOGopynoBaHMe: CBETOBOM MHUKPOCKOI, MHKpOMpenaparhbl SUIEKIETOK U
CIIEpMATO30UI0B, MOJAENb «L UK pa3BUTHS JATYILIKNA.

JlabopaTopHas padora «/3yueHne cTpoeHus MONOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIpenaparax.

IIpakTnueckas padora «BbIsIBIECHHE TNPU3HAKOB CXOJCTBA 3aPOABILICH
ITO3BOHOYHBIX )KUBOTHBIX).

JlaGoparopHass padora «CTpo€HHE OpPraHOB PAa3MHOXEHHUS BBICIINX
pacTeHun».

Tema 11. I'eHeTMka — Hayka 0 HACJE€ACTBEHHOCTH M HM3MEHYHUBOCTH
OPraHN3MoOB

Hcropust craHOBiIEHUS M pa3BUTUS TE€HETUKM Kak Hayku. Paborter I
Menpens, I'. ne @pusa, T. Moprana. Poinb OoT€4eCTBEHHBIX Y4YEHBIX B Pa3BUTHUU
renetuku. Padoter H. K. KonberioBa, H. 1. BaBunosa, A. H. benosepckoro, I'. /1.
Kapneuenko, 0. A. ®ummmuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHBIE TEHETUUECKHE TOHATUS U CUMBOJIBI. | OMOJIOTMYHBIE XPOMOCOMBI,
aJUIeNIbHBIC TEHbI, aJbTEPHATHUBHBIE MPU3HAKH, JOMUHAHTHBIA M PEIECCUBHBIN
NPU3HAK, TOMO3UT0Ta, FETEPO3UT0Ta, YUCTASI JIMHUS, TUOPHUIbI, TEHOTHUII, (DEHOTHII.



OcCHOBHbIE ~ METO/ABl  TEHETHKW: THOPUIOJIOTUYECKUHN,  [UTOJIOTUYECKUH,
MOJIEKYJISPHO-TEHETUYECKUM.

JemoHcTpanuun

[Toptpersr: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. H.
Basunos, A. H. benozepckuii, I'. [I. Kapneuenko, FO. A. ®ununuenxo, H. B.
Tumodeen-PecoBckuil.

Tabnuiel v cxeMbl: «MeToAbl TeHETUKNY, «CXeMbl CKPEUTUBAHUS.

JladbopaTopHast pa6Gora «JIpo3oduna Kak OOBCKT TI'€HETHYECKHX

HUCCJIEIOBAHUI .
Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBplli 3akoH MeHaenss — 3aKoH

eaMHO00pa3usi TMOPHUIOB MepBOTo MokojaeHus. [IpaBmwno qoMmuaMpoBaHus. Bropoi
3aKOH MeHnaens — 3aKOH pAacIIeIUIeHUs NPU3HAKOB. LlATOnormyeckue OCHOBBI
MOHOTMOPUIHOTO CKpEIIUBaHus. [ MmoTe3a YucToThl ramer.

AHanuzupyoniee ckpemubanue. [I[pomexyTouHbIl XapakTep HacleJOBaHHUS.
Pacuieruienre npu3HakoB IIPU HENIOJIHOM JOMUHUPOBAHUH.

JuruOpuaHoe ckpemuBanue. TpeTuil 3akoH MeHienst — 3aKOH HE3aBUCUMOT O
HacJleloBaHus  NpuU3HAKOB.  LluTojmormyeckue  OCHOBBI  JUTMOPUIHOTO
CKpeLIUBaHUS.

Cuemnennoe HacienoBanue npusHakoB. Paboter T. Moprana. CrerieHHOe
HACJIEJOBAaHNE TE€HOB, HApYLIEHHWE CLEIUICHHS MEXAY TeHaMU. XPOMOCOMHAs
TEOpPHs HACIEACTBEHHOCTH.

I'eneruka nmona. XpoMOCOMHBIM MEXAaHU3M OIMpPEACIEHUS MOJIa. AYTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHblii M rereporaMeTHbi mos. ['eHeTmyeckas
CTPYKTYypa MOJOBBIX XpoMocoM. HacnenoBanue npu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

I'enoTun kak uenoctHas cucrema. [InenoTponus — MHOKECTBEHHOE JEHCTBUE
reHa. MHOXECTBEHHBIN ajIeau3M. B3anMoaencTBUEe HeaUICIbHBIX TI'€HOB.
Kommiiementaprnocts. Onucras. [lonmumepns.

['eHeTMYECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, >KUBOTHBIX W 4YEIOBEKA, a
Takke (PU3MOTIOTMYECKUX TMPOIECCOB, TOBEACHUS U KOTHUTUBHBIX (DYHKIIUM.
['eHeTnueckue MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO35IUH
— Tapa3suT» U «XO3IUH — MHUKpoOHOM». ['eHeTmueckue acmheKTbl KOHTpOJd U
U3MEHEHMsI HACJIEICTBEHHON NH(OpMAaIMU B TOKOJIEHUAX KJIETOK U OPraHU3MOB.

JdemoHcTpanuu

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

Tabmuupl u cxembl: «llepBrlif 1 BTOpOil 3akoHbI Menaensa», «TpeTuit 3aKoH
Mennensa», «AHanu3upyrollee CKpeluBaHue», «HemnomHoe aOMUHUPOBaHHEY,
«CueruieHHOEe HaclieloBaHWE TMPU3HAKOB Y Jpo30gumibl», «['eHeTuka Tmoiay,



«Kapuotun denoBeka», «Kapuotun apozoduib», «Kapuotunm nTHLBDY,
«MHOXECTBEHHBIN aJlJIenu3M», «B3auMoeicTBUE TEHOBY.

OOGopynoBaHue: MoOJeIb IS JEMOHCTpPAllUM 3aKOHOB €IWHO00pa3us
TUOPHUIOB TIEPBOTO TIOKOJICHUS M PACHICIUICHUS TNPHU3HAKOB, MOJCIb IS
JIEMOHCTPAIlMM 3aKOHA HE3aBHCHUMOI'0 HACJEIOBAaHMWS IPU3HAKOB, MOJAEIb IS
JEMOHCTpAallMK CIIETVIEHHOIrO HACJIEJOBAHUS IPU3HAKOB, CBETOBOM MMKPOCKOI,
MUKpoIipemnapar: «Jpo3odumar.

IIpakTnueckas paGora «l3ydeHue pe3yabTaTOB MOHOTHOPHUIHOTO
CKpEILIUBaHUA Y APO30(PUITBI».

IIpakTnueckass padora  «l/3yueHue  pe3ynbTatoB  JUTHOPUIHOTO
CKpEIIUBaHUS Y APO30(PUITBI.

Tema 13. 3aK0HOMEPHOCTH H3MEHYNBOCTH

B3aumoneiictBue reHotMna W cpenbl npu  GpopMupoBaHuUU (EHOTHUIIA.
N3menunBoCTh mpu3HAKOB. KauecTBEHHbIE M KOJIWYECTBEHHBIE MPU3HAKU. Buasl
M3MEHYMBOCTH: HEHACJICICTBCHHAS U HACJICICTBEHHAS.

MopaudukaniioHHasT HW3MEHYMBOCTH. Ponb cpenbl B (popMHUpOBaHHHU
MOIU(PUKALIMOHHON M3MeHunBocTH. HopMa peakiuu npusHaka. BapuanmoHHBIN
pan u BapuarmonHasi kpuBas (B. Woranncen). CpoiicTBa MoaudUKaIIMOHHON
V3MEHYMBOCTH.

['eHoTHIIMUECKAs N3MEHUNBOCTL. CBOMCTBA T€HOTUITMYECCKOM M3MECHUNBOCTH.
Bupl reHOTUITHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTal[MOHHAS.

KomOunaTuBHas u3MeHYMBOCTH. Meio3 M TMOJOBOM TMPOIECC — OCHOBA
KOMOMHATUBHON U3MEHYNBOCTHU. POJIb KOMOMHATUBHON M3MEHUYUBOCTHU B CO3TaHUU
TEHETUYECKOr0 pa3Hoo0pasusi B Mpeiesiax 0JHOr0 BUA.

MyTanmonHass W3MEHYMBOCTh. BHIbl MyTalMii: T€HHbBIE, XPOMOCOMHEBIE,
reHoMHble. CHOHTaHHBIE W  UHAYUHMPOBAaHHbICE MyTalluud. SaepHble U
nyToIiazMarudeckue myranuu. CoMaTuyeckue W IMOJIOBble MyTaluu. [IpuynHbI
BO3HMKHOBEHUS MyTanuil. MyTareHbl W WX BJIUSHHE HAa OpPraHU3MBbI.
3aKOHOMEPHOCTH MYTAIMOHHOIO MpPoILEecca. 3aKOH TOMOJIOTMYECKHUX PSJIOB B
HacieacTBeHHoM m3MeHuuBoctu (H.M. BaBuioB). BHesnepHas M3MeHYHMBOCTH U
HACJIECTBEHHOCTb.

Onueenemuxa u INUSEHOMUKA, pPOJb  INUCEHEMUYECKUX (Hakmopos 8
HACIe008aAHUU U USMEHYUBOCMU (DEHOMUNUUECKUX NPUSHAKOB ) OP2AHUMOS.

JdemoHcTpanuu

[Toprpersr: I'. ne @pus, B. Moranncen, H. 1. BaBuiios.

Tabmumpt u  cxeMbl: «Buasl u3MeHUMBOCTHY», «MoaudukaruoHHas
U3MEHUYHUBOCTHY, «KomOuHaTuBHas U3MEHUYHUBOCTDY, «Metio3»,
«OmnonorBopeHuey, «I eHernueckre 3a00eBaHus YenoBekay, « BUbl MyTaIuiiy.



OOGopynoBaHue: XKUBbIE W TepOapHbI€ SK3EMIUISIPbl KOMHATHBIX PAaCTEHUH,
pucyHku (¢potorpadum) ;KUBOTHBIX C Pa3IMYHBIMA BUIAMH U3MEHYUBOCTH.

JlaGoparopHast padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(UKALIMOHHOW u3MeHuYuBocTU. [locTpoeHue BapuallMOHHOTO psiga U
BAPHUALMOHHOW KPUBOW».

IIpakTnueckass padora «Myrtamuu y JApo3oduiabl (HaA TOTOBBIX
MUKpONpenapaTax).

Tema 14. I'eneTnka yesioBeKa

Kapuornn yenoseka. MexnyHapoaHas mporpamMma HMCCIENOBaHUS T€HOMA
yernoBeka.  Meroabsl  M3y4eHUsT TEHETHMKHM  4YEJIOBEKa: T'€HEaJlOrMmyecKui,
OJIM3HEIOBBIH, IUTOT€HETUYECKHIA, MONYJIAIMOHHO-CTaTUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUYECKHU . CoBpemeHHOe ONpEEIICHNE reHOTHIIA:
IIOJIHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHHUE, B TOM YHUCJIE C MOMOLIBIO
[T11P-ananu3a. HacneacTBeHHbIe 3a00/iIeBaHUs YeOBeKa. [ eHHbIE 1 XpPOMOCOMHBIE
0o0Je3HM 4yenoBeKka. boJIe3HM C HACJIENCTBEHHOW MPEenpacrioioKEHHOCTBIO.
3HAaUYE€HHWE MEIULHUHCKON I'€HETUKU B MPEJOTBPALLIECHUN U JICYEHUU NE€HETUYECKUX
3a0oneBaHui 4yenoBeka. MeauKo-reHeTHYecKoe KOHCYJIbTHpoBaHue. CTBOJIOBbBIE
KJIeTKU. [[OHATHE «TE€HETHYECKOro rpys3a». DTUUYECKHE ACIEKThl UCCIIEIOBAHUI B
00J1acTy peJakKTUPOBAHUS F€HOMA U CTBOJIOBBIX KJIETOK.

I'enernueckue (akTopsl TOBBIIIEHHONM YYBCTBUTEIBHOCTH 4YeNOBEKa K
(¢u3nuecKOMy U XMMHUYECKOMY 3arpsi3HEHUIO OKpY’Karolleil cpenbl. I'enernyueckas
IIPEAPACTION0KEHHOCTD YENOBEKA K MATOJIOTUSIM.

JdemMoHcTpanuu

Tabnuubr u cxemsl: «Kapuotumn yenoBeka», «MeToabl W3Y4eHUS] T€HETUKU
yesoBekay, «I eHeTnyeckue 3a001€BaHUs YEIIOBEKa.

IIpakTHueckas padora «CoCTaBICHHUE U aHAIN3 POJTOCIOBHON».

Tema 15. Cestekuusi opranusmMoB

JlomecTukanusi W celeKuus. 3apoKICHHE CEIeKIMH W JOMECTHKALUU.
Yuyenne H. WM. BaBunoBa o LleHTpax NpOUCXOXIEHUS U MHOrooOpasus
KYJIbTYPHBIX pacTeHHil. Ponb cenekuuu B CO3JaHUM COPTOB PACTEHUN M TOPOL
#uBOTHBIX. CopT, mNopoja, IITaMM. 3aKOH TOMOJIOTMYECKHX pSAJIOB B
HaclieAcTBeHHOM wm3MeHunBocTM H. WM. BasumnoBa, ero 3HaueHue I
CEJICKIIMOHHOM pabOoTHI.

Meroasl ceneKIMoHHOM paboThl. MCKycCTBEHHBIM OTOOp: MAacCOBBIM H
VHIUBUIyaIbHBIM. DTansl KOMOMHAIIMOHHON CeJICKIIUU. HUcnbiTanue
npou3BoJuTENEH MO MOTOMCTBY. OTOOp MO TEHOTUNY C TMOMOIIBI OIEHKHU
(denoTHna noToMCcTBa U 0OTOOP IO TEHOTUNY ¢ nomoinbio aHanuza JJHK.

WckyccTBeHHBI ~ MyTareHe3  Kak  METOJ  CEJICKIMOHHOW  paloThlI.
PannanmoHHblii 1 XUMHYECKUN MyTareHe3 Kak MCTOYHUK MYTallMM Y KyJIbTYpPHBIX



¢opM opraHu3moB. lcnonab30BaHHE TE€HOMHOIO PEJAKTHUPOBAaHUS W METO/IOB
pexomOuHaHTHBIX JIHK 17151 momyyeHus: nCXoIHOro MaTepualia Jyisi CeNeKINH.

[Tonyuenue MIOJINTUIOUIOB. BuyrpuBnnosas rudpuu3anms.
bnuszkoponcTBeHHOe  cKpemiuMBaHuMe, wWiM  MHOpuauHr.  HepoactBeHHoe
CKpellMBaHue, WiIH ayTOpuauHr. I'erepo3suc u ero npuuuHbl. Mcmonb3oBaHue
rerepo3uca B cenekuuu. OtmanénHas ruOpuausauus. [Ipeogonenue Oecruiogus
MEXBHUJIOBBIX THOPHUI0B. JIOCTHIKEHUS CENEKIIMY PACTEHUN U )KUBOTHBIX. «3enénas
DesoNIoYUAN.

CoxpaHeHre U M3y4eHUE T'€HETUYECKUX PECYPCOB KYJIBTYPHBIX PACTCHHU H
UX JUKAX poaMyYed N CO3/JaHMs  HOBBIX COPTOB M THOpPUIOB
CEJIbCKOXO3SIMICTBEHHBIX  KYJIBTYp. J3yuenue, coxpanenue u  ynpaeieHue
2eHEeMUYEeCKUMU PeCcypcamul CelbCKOXO3AUCMEEHHbIX U NPOMbBICI06bIX HCUBOMHBIX
8 Yenax YayuueHus Cywecmeyiouux U co30aHus HoO8blx nopoo, TUHUN U KPOCCO8, 8
MOM uucie ¢ NPUMEHEHUEM COBPEMEHHbIX MeMOO08 HAYYHBIX UCCIe008aAHUIL,
nepeoosvix uoell U NepcneKmuBHbIX MexHOI02ULL.

JdeMoHcTpanuu

[Toprpersr: H. . BaBunmo, M. B. Muuypun, I'. JI. Kapneuenko, II. II
Jlykpsnenko, b. JI. Acraypos, H. bopinoyr, /I. K. benses.

TaOnuup! u cxembl: «LleHTpBI MPOUCXOXKIEHUS U MHOTOO0pa3Hsl KyJIbTypHBIX
pacTeHui», «3aKOH IOMOJOTMYECKHUX PSIOB B HACJIEACTBEHHOW HM3MEHYHBOCTH,
«Metogpl cenekuuny, «OtnanéHHas ruopuauzanusy, «MyrareHes».

JlabopaTopHas padora «/3yyeHrne cOpTOB KyJIbTYPHBIX PACTEHUN U MOPOA
JIOMAIIHUX >KMBOTHBIX.

JlabopaTopHas padora «3yyeHrne METOJIOB CENEKI[UU PACTECHUI.

IIpakTuyeckas padora «[IpuBrBKa pacTeHHI».

IKcekypeusi «OCHOBHBIE METOIABl M JOCTHIKEHUS CEJIEKIMM PACTCHHH WU
KUBOTHBIX (Ha CEJICKLIMOHHYIO CTaHILMIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBIA y4aCTOK, B TEIUIMYHOE XO3SAHUCTBO, B JIaOOPATOPHIO
arpOyHHMBEPCHUTETA UM HAYYHOT'O LIEHTPA)».

Tema 16. buoTexHoJI0rMs U CHHTETHYECKAsA OMOJIOTUA

OOBeKThI, UCHOJIb3yeMble B OMOTEXHOJIOTUH, — KIIETOYHbIE U TKaHEBBIE
KYJIbTYPHI, MHKPOOPTAHU3MBI, 170:¢ XapaKTEPUCTHKA. TpagunmonHas
OMOTEXHONOrUsA:  XJIeOOMeueHne, TMONIYyYEeHUE KHCIOMOJIOYHBIX  IPOIYKTOB,
BUHOJEnMe. Mukpobuonoruueckuii cuHTe3. OOBEKTHI MUKPOOHMOIOTHYECKUX
texHosioruil. [IpouszBoacTBo OGenka, aMUHOKHUCIIOT M BATAMHUHOB.

Co3nanue TEXHOJOTMM U MHCTPYMEHTOB LIEJIECHANIPABIEHHOTO U3MEHEHUS U
KOHCTPYUPOBAHHUS F€HOMOB C LENbIO MOJYYECHHS] OPraHU3MOB U UX KOMIIOHEHTOB,
COJIEpIKaIlINX HE BCTPEUAIOIIHUECS B IPUPO/I€ OMOCUHTETUUECKHUE MTYTH.



Knerounas unxkenepusa. MeTonbl KyJbTyphl KJIETOK M TKAHEM PAaCTEHHHA M
#*UBOTHBIX. Kpuobanku. ComaTuyeckas ruOpuau3anus W COMATUYECKUU
smOpuoreHe3. lVcnonp3oBaHue rarmiouzioB B CeJIeKUMU pacTeHui. [lomyuenue
MOHOKNIOHANbHBIX anmumein. Hcnonv3oeanue MOHOKIOHANbHBIX U NOAUKTOHATbHBIX
aumumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOJAOTBOPEHUE. PeKkoHCTpyKuus
SAWIEKIETOK U KIOHUPOBAHHUE KMBOTHBIX. METON TpaHCIUIAHTALHUM AEp KIETOK.
Texnonocuu 0300po6IeHUS, KYJIbMUSUPOBAHUSL U  MUKDOKIOHAIbHO20
DPA3MHOJICEHUS CeNbCKOXO3AUCTNEEHHBIX KYIbIMYP.

XpomMocoMHass M TeHHasd HWHXeHepusa. VICKyCCTBEHHBIM CHHTE3 TI€Ha |
koHcTpyupoBanue pekomouHantHbix JIHK. Cozoanue mpanceennvix opeanuzmos.
JIOCTHKEHUS U INEPCHEKTUBBI  XPOMOCOMHOM M T€HHOM  MHXXEHEPUHU.
DKOJIOTHYECKHE U ITHYECKUE TPOOJIEMbl T€HHOW WHKEHEPHUH.

Meaununckue OuorexHonoruu. [loctrenoMHas uudposas meaunuHa. [1LP-
JMarHocTuka. MeTaOoJIOMHBIA aHaJIN3, TEHOIEHTPUYECKUM aHaldu3 mpoTeoMa
YeJIOBEKa U OLICHKM COCTOSIHUS €ro 370poBbs. Mcmonb3oBaHUE CTBOJIOBBIX
kjaerok. TaprerHas Tepanus paka. 3D-OuommkeHepus miisg  pa3paboTKu
(yHIaMEHTAbHBIX OCHOB MEAMIIMHCKHAX TEXHOJOTWW, CO3/1aHHA KOMIUIEKCHBIX
TKaHEeW couyeTaHueM TEXHOJOTWi TpEXMEpHOro OUonpHHTHHra u ckaddonaunra
JUISL PELLICHM 3a/1a4 [IEPCOHAITM3UPOBAHHON MEIULIHBI.

Co3nanne BEKTOPHBIX BakKIMH C IENbl0 OOecredeHus: KOMOMHMPOBAHHOU
3amuThl oT Bo3Oyauteneid OPBU, ycraHoBiieHHE MONEKYJISPHBIX MEXAaHHU3MOB
¢ynxumonuposanusi PHK-cogepskaiux BUPYCOB, BBI3BIBAIOIIUX OCOOO ONAacHbIE
3a00JIeBaHUs YETIOBEKA U )KUBOTHBIX.

JdeMoHCTpanuu

Tabmuuel n cxembl: «crnonb30BaHUE MUKPOOPTaHW3MOB B MPOMBIIIIEHHOM
IPOU3BOACTBEY, «KieTouHas nHxkeHepus», «l '€HHas HH)XEHEPUs».

JlabopaTopHas padoTa «/3ydeHrne 0oObEKTOB OMOTEXHOIOTHUN.

IIpakTnyeckas padora «IlonydeHre MOITOYHOKUCIBIX IPOLYKTOBY.

IKCKypcusi  «bHOTEXHONOrMs — BaKHEWIIAs IPOM3BOJMTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOrMYECKOE IPOU3BOACTBO).

11 KJIACC

Tema 1. 3apoxaeHue u pa3BUTHE IBOJIOLMUOHHBIX MPeEIACTABJICHUNA B
OonoJioruu

OpomonmonHass teopust Y. JlapBuna. IlpenanochulkM BO3HUKHOBEHUSA
napBuHHA3MA. JKU3Hb U Hay4yHas aedarenbHocTh Y. JlapBuHa.

JIBrxy1ye cuiibl HBONIOIMY BU0B 110 Y. JlapBuHY (BBICOKAst HHTEHCUBHOCTD
pPa3MHOKEHUSI OpPraHuM3MOB, HACJEICTBEHHas HM3MEHYMBOCTh, Oopnba 3a
CYIIECTBOBAHHE, ECTECTBEHHBIN M NCKYCCTBEHHBIA OTOOD).



Odopmnenue cunternyeckot Teopun s3Bomouun (CTD). HelTpanpHas
Teopus HBomouuu. CoBpeMeHHas HBOJIONMOHHAS  OWoNorusl. 3HayeHue
ABOJIIOIIMOHHOM TE€OPUHU B (POPMHUPOBAHUH €CTECTBEHHO-HAYYHOU KapTUHBI MUpa.

JdemoHcTpanuu

[Toptpersi: Apuctotens, K. Jlunnen, XK. b. Jlamapk, 3. K. Cent-Unep, K.
Krosee, Y. Hapeun, C. C. YerBepukos, W. 1. llImansraysen, Ix. Xonaeitn, . K.
bernses.

Tabmuet u cxembl: «Cucrema >xkuBod mnpuponsl (mo K. Jlunuero)y,
«Jlecthuna xuBbIX cymectB (mo Jlamapky)», «Mexanusm (opmMupoBaHus
npucrocoOJieHnit y pacTeHuit u KuBOTHBIX (1o Jlamapky)», «Kapra-cxema
Mmapmipyra nyremectBus Y. apsuna», «Haxonaku Y. lapBunay, «®opmbl 60pHOBI
3a cymiectBoBanue», «llopompl romybeit», «MHuorooOpasue KyJIbTYpHBIX (hopm
KanycTb», «I1opoabl TOMAITHUX KUBOTHBIX», «CXxema o0pa3oBaHUsI HOBBIX BUJIOB
(mo Y. J[apBuny)», «CxemMa COOTHOIIEHHUS [BIKYIIMX CHJ SBOJIOLUNY,
«OCHOBHBIE MTOJIOKEHHS] CHHTETUUYECKON TEOPUH IBOJFOIIUN.

Tema 2. MUKPO3BOJIIOLMS U €€ pe3yJibTaThI

[Tonmynsinus kak siaeMeHTapHasi eAuHuIA 3BOMONUA. COBpEMEHHBIE METOIbI
OIICHKM T'€HETUYECKOTO Pa3HOooOpa3us U CTPYKTypbl nonyismuil. M3meHenue
reHooHJa TOMYJSIMKU KaK DJIEMEHTApHOE SBOJIONHUOHHOE SIBICHHE. 3aKOH
reHeTuyeckoro papHoBecus Jx. Xapau, B. BaiinOepra.

OneMeHTapHble (PaKTOphl (IABWXKYIIHME CHIIBI) 3BOJIOUMHA. MyTallMOHHBINA
npouecc. KomOuHaTtuBHas uW3MEH4YUMBOCTh. Jlpehd reHoB — ciyyaliHbie
HEHAINpaBJICHHbIE W3MEHEHMsI 4YacTOT ajuieledl B momymanusx. Oddext
OoCcHOBatensl. Jggexm Oymuiiounoeo eopaviuika. CHUdNCEHUE 2eHemUYeCK020
pasznoobpazus: npuuunsl u cieocmsus. llposenenue s¢pgpexma Opetigha 2enos 6
bonvuux u  manvix  nonyaayusx.  Mwurpanuu.  M3onsuus  HOMYJISITM:
reorpadguyeckas (mpocTpaHCTBEHHAs), Oroorudyeckas (penpoayKTHUBHAS).

EctectBennblit oT1O60p — HampaBisiommii (axktop sBomonuH. DPopmbl
€CTECTBEHHOI0  OTOOpa:  JABWXKYIIMHA, CTaOWIM3UPYIOIIMNA,  pa3pbIBatOLIUi
(mm3pynTuBHbIi). [lomoBoit or6op. BO3HUKHOBEHHE M DIBOJIOIUS COIUATBHOTO
MOBEJICHUS )KUBOTHBIX.

[IpucnocoONeHHOCTh ~ OPraHU3MOB  KaK  pe3ylbTaT  MHUKPOIBOJIIOLUU.
Bo3HukHOBEHHE  MpUCNOCOONeHU y  opranusMoB.  Apomopdo3bl U
uanoanantanuu. [lpumepsl npucrnocoOaeHuit y opraHu3MoB: MOpPGOIOrHUECcKue,
dusnonornyeckue,  Owoxumudeckue,  moBeAcHUeckue.  OTHOCHUTENBHOCTH
IPHUCIIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xputepuum u cTpykTypa. BumooOpa3zoBaHue Kak pe3ysbTaT
MUKpodBooMKu. M3omsauus — kioueBod ¢aktop BuaoodOpazoBanus. Ilytu u
CITOCOOBI BHUJ1000pa30BaHUs: aJUIONAaTPUIECKOE (reorpaduueckoe),



CUMIATPUUIECKOE (9KOJIOTUYECKOE), «MTHOBEHHOEY (monuIuIONAU3aIM,
rubpuan3zanusi). JmuTenbHOCTh SBOTIOIMOHHBIX MPOIECCOB.

Mexanu3Mbl GOpMHUPOBaHUS OMOJIOrMYECKOT0 pa3HOOOpa3usl.

Ponp  »BomOIMOHHONM OWOJIOTMH B pa3pabOTKE HAYYHBIX METOJOB
COXpaHeHus1 6ropa3zHooOpa3usi. MUKpPOIBOMIOLHUS U KOIBOIIOIUS Mapa3UTOB U UX
x0351eB. MexaHu3Mbl GOPMUPOBAHUS YCTOMUUBOCTU K aHTUOMOTUKAM U CHOCOOBI
O0pBLOBI C HEl.

JdeMoHCcTpanuu

[Toptpetsi: C. C. YerBepukos, 2. Maiip.

Tabmunpl U cxembl: «MyTallMOHHAsT W3MEHUYMUBOCTHY», «llomynsimonHas
CTPYKTYpa Buaa», «CxeMa MposiBieHusl 3akoHa Xapau—BaiinOepray, «JBuxyiue
CWJIBI DBOJIFOITUNY, «IKOJIIOTHYECKAsT M3OJSIIUS TOMYJISIANA CEeBAaHCKON (openny,
«l"eorpaduueckasi M30JSIMSA  JIMCTBEHHUI[BI CHUOUPCKOM W JIMCTBEHHUIIBI
naypckoit», «llomynsuoHHbIE BOJTHBI YUCICHHOCTH XUIITHUKOB U XXEPTBY», «Cxema
JIENCTBUSL €CTECTBEHHOro oT0opa», «®PopMbl OOpPHOBI 3a CYIECTBOBAHHEY,
«MHpycTpuanibHpI MenaHu3sM», «KuBble uckonaembiey, «llokpoBUTENbCTBEHHAS
OKpacka YKUBOTHBIX», «[Ipenynpexnaaroias OKpacka KUBOTHBIX»,
«Pusmnonornueckre ananrauum», «lIpucrnocoO0IeHHOCTh OpraHu3sMoB U e
OTHOCUTENIBHOCTBY», «Kputepuu Buaa», «Buabl-nBoiiHukn», «CTpyKkTypa BuAa B
npupojae», «CrnocoOsl BuaooOpazoBaHus», «l eorpaduueckoe BUmIO0Opa3oBaHHE
TPEX BUJIOB JIAHABIIIEH», «DKOJIOTUYECKOE BUI000pAa30BAHUE BUJIOB CHHUID,
«[Tonurmonel pacteHuit», «KamycTHO-peIeuHbIN THOPUIY.

OO6opynoBanue: repdbapun pacTeHU, KOJUICKIIMYA HACEKOMBIX, Uydelia MTHIL U
3Bepell C MpuUMepaMHu pa3IUYHBIX NPUCIOCOOJECHUM, Yydena NTUIl U 3Bepeu
pa3HBIX BHJOB, TrepOapuu pacTeHUH OJM3KUX BHUIOB, 00pa30BaBIIUXCSA
Pa3IUYHBIMU CIIOCOOAMH.

JlabopaTtopuass pabota «BblsiBIeHHE W3MEHYMBOCTH Yy OCOOEH OIHOTO
BUJIAY.

JladbopaTtopuass  pabora  «lIpucnocobiieHuss  OpraHu3MOB M HUX
OTHOCHUTENbHAS 11e1eCO00Pa3HOCTDY.

JlabopaTtopuas padora «CpaBHEHHE BHIOB IO MOP(OIOTHUYECKOMY
KPUTEPHUIO.

Tema 3. Makpo3BoIlOLHS U €€ pe3yabTaThI

Merongsl u3ydeHMS MaKpol’BOIOLMHU. [laneoHTonornueckue METOZBI
uzydeHus: odBomonuu. llepexomubie ¢GopMbl W (PWIOTCHETHYECKUE  PSIIbI
OpraHU3MOB.

buoreorpadguueckre Meroasl u3ydeHus 3Boionuu. CpaBHeHHE (JIOpHI U
dayHbl MaTepuUKOB W OCTPOBOB. buoreorpaduueckue obiactu 3emiu. Bumsi-
SHJEMUKHU U PEIUKTHI.



OMOpPHOJIOTHYECKHE U CPABHUTEIBHO-MOP(POIOrHYECKHE METObl MU3Yy4YECHHUS
BONMIOIMHU. ['eHeTMuecKkue MEXaHW3Mbl SBOJIIOLMH OHTOI€HE3a M IMOSBICHUS
HBOJIIOIMOHHBIX ~ HOBIIECTB. ['OMOJOrMYHBIE W  QHAJIOTMYHBIE  OpraHbl.
Pynumenrapuble  opraHbl W aTaBU3Mbl.  MOJEKYISIPHO-TEHETUUECKHUE,
OMOXMMHUYECKHE M  MaTeMaTUYeCKWe  METOAbl  W3YYCHHS  DBOJIOIHH.
I'omonoruunsie reHbl. CoOBpeMEHHbIE METOAbl MOCTPOEHUS (UIOTEHETUYECKUX
JEPEBHEB.

XPpOMOCOMHBIE MYTaLlUH U SBOJIFOLMS TEHOMOB.

OO6mme 3aKOHOMEPHOCTH (MpaBwWiia) IBOMONMH. [Ipunyun cmenvt QyHKyuil.
HeobOpatumocTs 3Bomtonnu. AnantuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
SBOJIIOLIUH.

JdeMoHCcTpanuu

[Toptpersr: K. M. bap, A. O. KoBanesckuii, ®. Mromnep, O. ['ekkens.

Tabmuipl U cxembl: «DUIOreHETUYECKUN P JIOMAIN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromnedansy,  «Punmodursr»y,  «CemMeHHBIE
nanopoTHUKn», «buoreorpadudeckue 30HBI 3emuny, «Jpeid KOHTHHEHTOBY,
«Penuktbl», «HauanpHble cTaguu 5SMOPHOHAIBHOIO Pa3BUTHS IO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMUHbIE M aHAJOTMYHBbIE OpraHbl», «PyIuMeHThI»,
«ATaBU3MBI», «XpPOMOCOMHBIE HA0OphI YEIOBEKAa M IIWMIIaH3e», «lIaBHBIC
HampaBJICHUs 3BOTIOLUNY, «OO0II1e 3aKOHOMEPHOCTHU 3BOJIOLIUN Y.

OOGopynoBaHue: KOJJIGKIIMU, TrepOapuu, MYJISHKA HCKOMAEMBIX OCTaTKOB
OpPraHU3MOB, MYJISDKU TOMOJIOTHYHBIX, aHAJIOTMYHBIX, PYJUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIINA HACEKOMBIX.

Tema 4. IIpoucxoxaenne U pa3BuTHe )KU3HA HA 3emJie

HayuHble rumore3bl NPOUCXOXKIEHUS KU3HM Ha 3emiie. AOHOreHes u
naHcnepmusi. JloHaydHble TpeCTaBICHUS O 3aPOXKICHUU KU3HU (KPEalmOHU3M).
['mnore3a NOCTOSHHOTO CaMO3apOKIECHHUS )KU3HU U €€ onpoBepkeHue onbitamu .
Penu, JI. Cnannanuanu, JI. [Tactrepa. [IpoucxoxieHre ;x1u3HU U aCTPOOUOJIOT UL

OcHOBHBIE JTaIlbl HEOPraHUYECKOU JBOJIIOLUH. [InanerapHas
(reosoruueckasi) HSBOJIONHMS. XUMHUYECKas OJBOMIONUMA. AOHUOT€HHBIA CHHTE3
opraHuyeckux BeniecTB u3 Heoprannueckux. OmbiTr C. Mumiepa u I'. FOpwm.
O6pazoBanue mnonuMepoB u3 MoHoMmepoB. KoainepBatHas rumnoreza A. U.
Omnapuna, runore3a nepBuaHoro 0yiapona Jlx. XomnzaeitHa, reHeTUYECKasi TUIIOTE3a
I'. Ménnepa. Pubozumsl (T. Yek) u rumoreza «mupa PHK» V. T'mnbepra.
dopmupoBaHue MEMOpaH U BOZHUKHOBEHUE MPOTOKIIETKH.

HUcropus 3emsim m meroapl €€ wu3ydyeHus. lckomaemble OpraHUYECKHE
octarku. ['eoxpoHonoruss u e€ wMeroabl. OTHocuTenbHasT MW aOCONIOTHAs
reoxXpoHoJiorus. ['eoxpoHosornueckast mKasa: 30Hbl, 3pbl, IEPUOBL, STIOXH.



HauanbHbeie sTanel opraHndeckod »sBoMouMU. [losBieHue W 3BOMIOIUA
NEPBBIX KIJIETOK. DBOJIOIUS MeTaboin3Ma. BO3HHUKHOBEHHE MEPBBIX AKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOMIEHKU KaK aHaJor MepBbIX Ha 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokaproThl U 3yKapuOTHI.

[Ipoucxoxaenne r3ykapuoT (CUMOHOreHe3). DBOMIOIMOHHOE MPOUCXOXKICHUE
BUpyCOB. [IponcxokneHne MHOTOKIETOYHBIX OpPraHu3MOB. BO3HUKHOBEHUE
OCHOBHBIX I'PyHI MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE 9Tallbl 3BOJIONMH BBICITUX pacTeHuil. OCHOBHBIE apOMOpP(O3bI
pacteHnid. Bpixoxm pacreHnii Ha cymry. llosBieHHMe CIOPOBBIX pacTeHHH U
3aBoeBaHre uMH cymu. CemeHHble pacTeHus. lIponcxoxkaeHue NIBETKOBBIX
pacTECHUM.

OcCHOBHBIE 3Tallbl 3BOJIIONMU KUBOTHOTO MHpa. OCHOBHBIE apoMoOpdo3bl
KUBOTHBIX. BeHackas ¢ayna. KemMOpuiickuii B3pbIB — IMOSIBIEHUE COBPEMEHHBIX
TunoB. [lepBbie XOpa0BbIEC )KUBOTHBIE. JKM3HBb B BOJE. DBOIIOLMUS MTO3BOHOYHBIX.
[Ipoucxoxaenne ambubuii u pentwiuil. [IpoucxokaeHue MIICKONMUTAONUX H
nrun. [lpunnun  kmoueBoro apomopgdoza. OcBoeHue OECHO3BOHOYHBIMU U
MO3BOHOYHBIMHU KMBOTHBIMH CYIIIH.

PazButne xu3HM Ha 3emie MO »paM W IEpUoOAaM: apxel, MPOTEPO30i,
najgeo3oi, Me3030M, KaiiHo30i. OOmas XapakTepucThka KiuMmata |
reoJIOTHYECKNX mpoueccoB. [losBreHHe M pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrieobpa3oBaHue: €ro ycioBUs U BIMSHUE HA Ta30BbIM cOCTaB aTMOC(EPHI.

MaccoBbie BbIMUPAHUSI — 3KOJIOTMUYECKUE KPU3UCHI Mponuioro. IIpuuunsl u
CJIEICTBUSA MacCOBbIX BbIMHUpaHHUl. COBPEMEHHBIM 3KOJIOTHMYECKUN KPHU3UC, €ro
ocobennoctu. [Ipobnema coxpanenus Guopaznoodpasus Ha 3emiie.

CoBpeMeHHasi cucrteMa opraHumdyeckoro mupa. [lpuHuumel knaccupukanuu
oprann3MoB. OCHOBHbBIE CUCTEMATUUECKUE TPYIIIBI OPTaHU3MOB.

JdemoHcTpanuu

[Toptpetsr: ®@. Penu, JI. Cnannannany, JI. [lacrep, . 1. Meunukos, A. N.
Omnapun, Ix. Xonaenn, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmump! u cxembl: «Cxema ombita @. Penny, «Cxema onbita JI. [Tactepa mo
U3YUYEHHUIO camo3apoxkaeHust xu3Hu», «Cxema ombita C. Mwuiepa, I'. FOpwuy,
«JTanbl  HEOPTraHMYECKOW  3BOMIOLMM»,  «l €OXpOHOIOrMYeckKas  mIKauaw,
«HauanpHble 3Tanbl OpraHuyecKkoi 3BomoLUn», «CxeMa 00pa30BaHUS 3YKAPUOT
nyréMm cumbuorenesa», «Cucrema XuUBOM mpuponb», «CTpoeHHEe BUpYCay,
«Apomopossl  pactenuii», «PuHHOGUTE), «OTHOKIECTOUYHBIE BOIOPOCIH,
«MHOroknerounsie Bomopociam», «Mxu», «llanmoporHuku», «l'onoceMeHHbIE
pacteHusi», «OpraHbl LBETKOBBIX pacTeHui», «(Cxema pa3BUTUSA KUBOTHOTO
mMupay, «Apomopdossl KUBOTHBIXY», «lIpocteitmuey, «KuieuHonoaoCcTHbIEY,
«IInockue 4EpBUY, «YneHucroHoruey, «PBIOBIY, «3eMHOBOIHBICY,



«IIpecmbikaromuecs», «lItuupy, «Mnekonurtaromuey, «Pa3BuThe XU3HU B
apXxenckou spey», «Pa3BUTHE KU3HU B MPOTEPO30OMCKOM 3pen, «Pa3BuTHe )KU3HU B
1aJIE030MCKON 3pe», «Pa3BuTHE )KU3HU B ME3030MCKOM 3pe», «Pa3Burue KuU3HU B
KailHO30#CKOM 3pey», «COoBpEMEHHAasI CUCTEMA OPTaHUYECKOIO MUPAY.

OO6opynoBaHnue: repOapuud pacTeHHM pa3IUYHBIX OTAENIOB, KOJUICKIIUU
HAaCEKOMBIX, BJIAKHBIC MPENapaThl KUBOTHBIX, PAKOBUHBI MOJUTIOCKOB, KOJIJIEKIIUU
UTJIOKOKHUX, CKEJEThl II03BOHOYHBIX JKMBOTHBIX, 4Yydella NTULl W 3BEpeEw,
KOJUIEKIIMM OKaMEHEJIOCTEH, MOJIE3HBIX HCKOMAEMbIX, MYJSIKH OPraHUYeCKHUX
OCTaTKOB OPTaHU3MOB.

Bupryanbnas JsaGoparopHass pabdora «MoJenupoBaHUE  OIBITOB
Muiepa—tOpu 1o u3y4eHuto abMOTeHHOT0 CUHTE3a OPraHUYECKUX COSUHEHUN B
EPBUIHON aTMOChepey.

JlaGoparopHass padora «/3ydeHue u oOmnMCcaHWE HCKOMAEMBIX OCTATKOB
JPEBHUX OPTaHU3MOB).

IIpakTueckass padora «/3ydeHue OCOOCHHOCTEH CTPOCHHUS pPaCTEHUM
Pa3HBIX OTAEIIOBY.

IpakTnueckas padora «M3yueHue 0cCOOEHHOCTEN CTPOCHUS MO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. [IpoucxoxaeHue 4eJI0BEKa — AaHTPONOI eHe3

Paznensl 1 3aaun aHTpONOI0rud. MeTo/ibl aHTPOIIOJIOT UH.

CraHOBIIEHME TPENICTABICHUN O TPOUCXOXKICHUM 4YEIOBEKa. PenurmnosHbie
BO33peHUsi. COBpEMEHHBIEC HAYUHbIE TEOPUH.

CxoacTBO YenoBeka ¢ KUBOTHBIMUA. CUCTEMATUYECKOE MOJI0KEHUE YETOBEKA.
CBugerenscTBa  CXOACTBA  YEIOBEKA  C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpP(OJIOTHYECKHE, AMOPHUOJIOTMYECKHE, b1310JI0ro-OMOXUMHUYECKHE,
noBegeHYeckue. OTan4us 4elloBeKa OT KUBOTHBIX. [IpAMOX0XKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. PazBuTHE TOJIOBHOTO MO3ra U BTOPOW CUTI'HAJIBHOU
CHCTEMBI.

JIBrxymue cuibl (pakTopbl) aHTPOIIOreHe3a: OMOIOrMYEeCKUe, COLMAIIbHbIE.
CooTtHolieHne OMOIOTHYECKUX U COLMATBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcCHOBHBIE CTaJUU aHTPOIIOreHe3a. PaHHME YeloBEKOOOpPa3HbIE O00E3bSHBI
(MPOKOHCYJIBI) U PaHHUE MOHTUABI — OOIIUE PEAKU YETOBEKOOOPa3HbIX 00€3bsIH U
JTOJIeH. ABCTPAJIONUTEKH — ABYHOTHE NPEAKHU JIIOAEH. YeloBeK yMenbli, NEpBbIe
V3TOTOBJICHUS OpyAUN TpyAa. UeloBeK MpsMOXOISIIIMN U TIEPBBIM BBIXOJ JIFOJEH
3a mnpenensl  Adpukn. UYemoBek remenbOeprckmii  —  OOmMMM  MPEIoK
HEAaHJIEPTAIBCKOrO YEJIOBEKA M YEJIOBEKa pPa3yMHOro. YermoBek HeaHAEePTaIbCKUN
KaK BHJI JIIOJIEM XOJOJHOrO KiuMmaTa. YenoBEeK pa3yMHbIM COBPEMEHHOrO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHE KOHTHMHEHTOB 3a nmpenenamu AdQpuku.
[Taneorenerrka v najeoreHOMMUKA.



DBOJIOLKS COBPEMEHHOIO 4enoBeKa. EcTecTBeHHbI OTOOp B MOIMYJISLUAX
yesnoBeka. MyTalnMoOHHBIN npouecc U noaumopdusMm. [lonmynsuroHHbIE BOJHBI,
npeid reHoB, murpanus U «3G@PeKT OCHOBATENS» B MOMYJSIIUSAX COBPEMEHHOTO
YeJloBeKa.

Uenoseueckne pacel. [loHarue o pace. bonpmime pacel: €BponeougHas
(eBpasmiickasi),  aBCTpajio-HeTpougHas  (dPKBaTOpualbHas),  MOHTOJOHIHAS
(a3maTcko-amepukaHckas). Bpemss u myTu pacceiieHus 4YeloBeKa IO IUIaHETe.
EnuHcrBo  4yenoBeueckux — pac. HayuHas  HECOCTOSTENBHOCTH — pacH3Ma.
[IpucnocoONeHHOCTh YENOBEKa K pa3HbIM YCIOBHUSM OKPYXKAIOIIEH Cpensbl.
Bnusnue reorpadguueckoil cpeabl W apeiidpa reHoB Ha Mopdosoruo U
(U3HOIOrUIO YeIOoBeKa.

MexauciuIinHapHble  MeToAsl B (u3udeckoid  (OMOIOTHYECKON)
AHTPOIIOJIOTMHM.  DBOJIOLMOHHASA  AHTPONOJIOTHS W [aJ€0aHTPOINOJIOTHs
YeJIOBEUECKUX MNOMmysiuui. buocouuanbHble MCCIEAOBAHUS TPUPOJIBI YEIOBEKA.
HccnenoBanrie KO3BOMIOMMH OUOJIOTHYECKOTO U COIUATIBLHOTO B YEIIOBEKE.

JdeMoHcTpanuu

[Toptperst: Y. {apBun, JI. Jluku, 5. . Porunckuir, M. M. I'epacumos.

Tabmuupl u cxembl: «MeTOJbI aHTPOTIOIOTUNY, «I OJIOBHOW MO3I UEIOBEKAY,
«YenoBekooOpa3Hble 00€3bsAHbI», «CKeleT YelgoBeKa M CKEJeT UIMMIIaH3e,
«PyIuMMEHTBI 1 aTaBU3MBbI», «/{BHXKYLIME CHIIBI aHTPOINOrE€HE3a», «IBOIOLUOHHOE
IPEBO  4YEIOBEKa», «ABCTpalonuTeky», «YemoBek  yMmenblid», «YemoBek
OpSIMOXOASIIIINIY, «JleHrncoBckuit uenosek» «Heannepranbiply, «KpoMaHbOHIIBIY,
«[Ipenku yenoBekay, «ITalbl IBOJIFOLUY YEJIOBEKay, «Pacel yenoBekay.

OOopynoBaHue: MyJSDKM — OKaMEHENIOCTEH, MPEAMETOB  MAaTepUaIbHOU
KyIbTYpbl ~TpPEIKOB 4elloBeKa, penpoaykuuu (dortorpaduu) KapTUH C
MU(DOJIOTUYECKUMU U OUONEHCKMMU CIO)K€TaMH TPOUCXOXKJICHUS 4YeJIOBEKa,
dororpadun HaX0OK UCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BEKa, MOJIEIb
yeperna 4ejgoBeKa M 4Yepena I[IMMIIAH3€, MOJENb KHUCTU 4YElIOBEKa M KHUCTHU
IMMIIaH3€, MOJIETIN TOpCca MPEIKOB YEI0BEKA.

JlabopaTtopunas paGora «/3ydyeHue ocoOEHHOCTEW CTpOEHHUsI CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPSIMOXOKICHUEM .

IIpakTHuyeckas padora «/3yyeHne JKOJIOrM4eCKUX aJanTali 4eI0BEKay.

Tema 6. Jxonorusi — Hayka 0 B3aMMOOTHOILICHMSIX OPraHU3MOB H
HAJ0PraHM3MEHHbIX CHCTEM ¢ OKPY:Kaloulei cpenoi

3apoxxeHue u pasBuTue dkojoruu B Tpyaax A. ['ymGonsara, K. @. Pynbe,
H. A. Cesepuona, 3. I'ekkens, A. Tencnu, B. H. CykauéBa. Pa3nensl u 3agaumn
sKosoruu. CBsI3b SKOJIOTUU C IPYTUMU HayKaMH.



Mertonbl 3konoruu. IloneBble HaOMOIEHUA. DKCHEPUMEHTHI B 3KOJOTHH:
OpUpOAHbIE M JlabopaTopHble. MoaenupoBaHWe B JKOJIOTUM. MOHUTOPUHT
OKpY’Karolen cpeibl: JIOKAJIbHBIN, perHOHATBHBIN U TJI00aTbHBIM.

3HaueHUEe DOKOJOTMYECKUX 3HAHWUW JJIA  4YelOBEeKa. JKOJIOTMYECKOe
MHUPOBO33pDEHUE KaK OCHOBA CBS3€M 4YelloBedecTBa ¢ Npuponor. PopmupoBaHue
JKOJIOTHYECKOHN KYJIbTYpPbI M SKOJIOTMYECKON TPaMOTHOCTH HACEIICHUS.

JdemoncTpanuu

[Toptpersi: A. I'ymbonsar, K. @. Pynse, H. A. CeBepuo, O. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuupsl u cxembl: «Pa3znensl skojgorum», «MeTtonbl 3komorun», «Cxema
MOHUTOPHHIA OKPYXKAOIIEH CpebD».

JlaGopaTopHasi padora «3yuenne METOH0B AKOJIOTHYECKUX
VCCIIEOBAaHUI.

Tema 7. Opranusmsl U cpeaa OOUTAHUSA

Dxonoruyeckue (HakTopbl U 3aKOHOMEPHOCTH ux aerictBus. Knaccudukams
IKOJIOTHYECKUX (haKTOPOB: aOMOTHUECKUE, OMOTUYECKHE, aHTponoreHHsie. O0rue
3aKOHOMEPHOCTH AEHCTBUS 3Kojoruueckux Qakropos. IIpaBuno muaumyma (K.
[Mnpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE M CTEHOOMOHTHBIE
OpraHU3MBI.

AlGuotnueckue ¢aktopel. CBeT Kak »Konorumdeckuii dakrtop. JleicTBue
Pa3HBIX YYACTKOB COJHEYHOIO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTHYECKHE TPYIIIbI
pPacTeHHMII W JKMBOTHBIX [0 OTHOLIEHHIO K cBeTy. CHrHajgbHas pojib CBETA.
doTonepruoan3M.

Temmepatypa kak skomoruueckuii (akrtop. JlelicTBue TemmepaTypbl Ha
opraHus3Mbl. [IOMKWIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTaHU3MblL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Bnaxnocts kak skonormdeckuid (aktop. Ilpucmnocobnenus pacTeHuili K
nojiepkaHuio BogHoro Oamanca. Knaccuduxamusi pacTeHHHd MO OTHOILIECHUIO K
Boze. [IpucnocoOneHus )KMBOTHBIX K MN3MEHEHHIO BOJHOIO PEXUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3MYIIHAS, IMOYBEHHAs,
IyOMHHAsT ~ TOJAMOYBEHHAs,  BHYTpUOpraHu3MeHHas.  DU3MKO-XUMUYECKUE
0COOEHHOCTH cpel oOuTaHus opraHu3sMoB. [lpucrnocoOneHuss OpraHusmMoB K
YKU3HM B Pa3HbIX Cpeaax.

buonornueckne putMbl. BHemHue u BHyTpeHHUE pUTMBL. CyTOYHBIE H
rofuyHble pUTMBI. [IpucrnocobIeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUH KU3HMU.

XKuznennsie Qopmbl opranusmoB. I[loHsiTue o0 KU3HEHHOW (Qopme.
Kuznennsie GOpMbI pacTEHUM: AepEBbs, KYCTAPHUKHU, KYCTAPHUUKH, MHOT'OJIETHHE



TpaBbl, OJHOJIETHUE TpaBbl. JKu3HEeHHbIE (OPMBI KUBOTHBIX: TUIPOOUOHTHI,
reoOMOHTHI, a9POOHUOHTHI. OCOOEHHOCTH CTPOCHHUS U 00pa3a KU3HHU.

buornueckue (bakTopBhl. Buner OMOTHUYECKUX B3aUMOJICCTBUN:
KOHKYPEHITUS, XUIIIHUIECTBO, cuMOM03 u ero ¢opmsl. [lapasutusm, xooreparus,
MYTYyaau3M, KOMMEHCAIN3M (KBapTUPAHTCTBO, HaxjeOHmuecTBO). Herpoduueckue
B3aUMOJIeHCTBUS  (Tommueckue,  (opuyeckue, ¢adbpudeckue). 3HAUCHUE
OMOTHYECKUX B3aMMOJACHCTBUM [JIsi CYILIECTBOBAHHMS OpPraHU3MOB B Cpele
obutanus. [I[pyuHINN KOHKYPEHTHOI'O UCKITIOUCHHS.

JdemoHcTpanuu

Tabmumpl U cxembl: «Ikonorudeckue QakTopel», «CBETOBOM CIEKTP»,
«IKOJIOTUYECKHE TPYIIIbI JKUBOTHBIX IO OTHOLICHUIO K CBETY», «TEIIoKpOBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >KUBOTHbIE», «DHU3MONOTMYECKUE aaanTaluu
KUBOTHBIX», «Cpeapl O0OWTaHUS OpPraHU3MOBY», «DBHOIOrMYECKUE PUTMBDY,
«Kuznennoie  QopMmbl  pacTeHuit», <« OKuszHeHHble  (DOPMBI  KHUBOTHBIXY,
«IKOCHCTEMA MIUPOKOJIUCTBEHHOIO JIECa», « IKOCUCTEMA XBOWHOIO Jieca», «Llenun
nuTaHus», «XumaudectBoy, «llapasutusmy, «KonkypeHmms», «CumMOno03y,
«KommeHcanuzmy.

OOGopynoBaHnue: repOapuu pacTeHUHW U KUBOTHBIX, MPHUCITOCOOJEHHBIX K
BIUSHUIO PA3JIMYHBIX OKOJIOTHYECKUX (PaKTOpOB, repdapuu CBETONIOOUBBIX,
TEHEMIOOMBBIX W TEHEBBIHOCIMBBIX PACTCHHIA, CBETOIIOOMBBHIC, TCHENIOOUBBIC W
TEHEBBIHOCIIMBbIE KOMHATHBIEC PAaCTEHUs, repOoapuul U KOJUICKIIUHA TEIUIOIIO0UBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYUBBIX PACTEHUM, dyuyena NTHUIl U 3Bepel, repdapuu
pacTeHull, OTHOCSIMXCA K TUrpodurtam, kcepoduram, Me3oduram, KOMHATHBIC
pacTeHusl TaHHBIX TPYIIM, KOJJICKIINHN XKUBOTHBIX, OOUTAIOIINX B Pa3HBIX Cpelax,
repOapud W KOJUIEKIIMM PACTEHUH U JKUBOTHBIX, OOJQaIOIINX YepTaMu
NPUCIIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBHH >KM3HHU, TrepOapuu u
KOJUIEKIIMM PACTEHU U KUBOTHBIX PA3IMYHBIX KU3HEHHBIX (POPM, KOJUIEKIIUU
KUBOTHBIX, YYACTBYIOIIUX B PA3IMYHBIX OMOTUYECKUX B3aUMOJICUCTBUSAX.

JlabopaTopHass pabora «BblsBiIeHUE MNPUCTIOCOOJIECHUNH OPraHU3MOB K
BIIUSIHUIO CBETa».

JladbopaTopHasi pabota «BpIABICHHE TMPUCIIOCOOTICHUN OPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPHI».

JlabopaTopHass paGora «AHATOMUYECKHE OCOOCHHOCTH PpACTCHUN U3
Pa3HbBIX MECT OOUTAHUSY.

Tema 8. Ikos10rust BUA0B ¥ MOMYJISIIM A

DKOJOTMYECKUE  XAPAKTEPUCTUKU  MHOMYJISIUU. [Momynsiiust Kak
Oounosnornyeckas cucrema. Poinb HEOJHOPOAHOCTU Cpenbl, GU3HMUECKUX OapbepoB U
0COOEHHOCTEHW OMOJIOrMH BUAOB B (POPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPHI
nonynaiuii. (OCHOBHbIE TOKa3aTeNW MOMYJISIUU: YUCIEHHOCTh, IUIOTHOCTb,



BO3pacTHasi W TMOJOBasg CTPYKTypa, POXKIAAEMOCTh, MPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPAIIHSI.

DKoJioru4eckas CTpykrypa nomyssiinuu. OleHKa YUCICHHOCTH TOIYJISIIUM.
JluHaMKKa TONyJISUUMUA U €€ peryysiius. bHOTUYEeCKUH MOTEHLUHAN TMOMYJISLIUU.
MopenupoBaHue JUHaAMHUKH Nomyasiuu. KprBbie pocTa YMCIEHHOCTH MOMYISIIHH.
KpuBbie BbDKMBaHMS. Perynsamuss YUCICHHOCTH TOMYJANUN: poiib (paKTOPOB,
3aBUCSIINX U HE 3aBUCSIINX OT MNIOTHOCTH. DKOJIOTMUYECKUE CTPATETUU BUIOB (- U
K-cTparerun).

[Tonsitue 00 sKomornueckoil Huie Buaa. MectooOutanue. MHoOromepHas
MoJZeNb dKojorndueckon Humm Jk.M. XarumHcona. Pa3mepbl skonorndeckoun
Huy. [loTeHnanpHas U peain30BaHHAs HULIY.

Bun xak cucrema nonynsumii. Apeansl BUAOB. Buabl U UMX KU3HEHHBIE
CTpaTeruu. JKOJIOTHUYECKHUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEJACHUS W MUTpAIMi JKUBOTHBIX. buomorudeckue
WHBA3UU YY>KEPOJHBIX BUIOB.

JdeMoHcTpanuu

IToptper: . Y. XaT4nMHCOH.

Tabmumpl M cxeMbl: «ODKOJOTUYECKUE XapPaKTEPUCTUKU MOMYJISIIUI,
«IIpocTpaHCcTBEHHass  CTpyKTypa mnomyisiqum», «Bo3pacTHble  nHUpaMujibl
nonynanun», «CKOpPOCTb  3aCelIeHUs] TMOBEPXHOCTH  3€MJIM  Pa3IUYHBIMU
opranuzMamMny, «Mogenp 3kosorndeckor Humu Jx. M. Xatuunconay.

OO6opynoBaHue: repbapuu pacTEHUM, KOJIJIEKIIUU KUBOTHBIX.

JladopaTtopHass  pabora «lIpucmocoOneHus ceMsH  pacTeHUH K
pacCenCHUIO».

Tema 9. Jkos0orust coodmEecTB. IKOIOrHYECKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buoreHo3 u ero crpykrypa. CBsi3u MeExIy
opraHu3MaMu B OMOIICHO3E.

OxocucrteMa kak oTkpbiTas cucrtema (A. [x. Tencnu). OyHKIMOHAIbHBIC
OJIOKM OpraHu3MOB B DKOCHUCTEME: MPOAYIEHTbl, KOHCYMEHTHI, PEIYLECHTHI.
Tpoduueckue ypoBHu. Tpoduueckue nenu U ceTd. AOHOTHYECKHE OJIOKU
skocucteM. [1ouBbI U Uikl B 3KOocucTemMax. KpyroBopoT BelecTB U TOTOK SHEPTUU
B DKOCHUCTEME.

OcHOBHBIE  TIOKa3aTelaud  dKocucTeMbl. buomacca uw  mpoaykuus.
DKOJOTUYECKHUE MUPAMUIBI YUCENT, OMOMACCHI U SHEPTUH.

Junamuxa sxkocucmem. Kamacmpoguueckue nepecmpouxu. Dnyxmyayuu.
Hamnpapnennsie 3akOHOMEpPHBIE CMEHBI COOOINECTB — CyKilecCuu. llepBuuHbIE U
BTOPUYHBIC CYKIIECCCUM M HMX TMPUYUHBI. AHTPOIIOI€HHbIE BO3JCHUCTBUS Ha
cykneccuu. KnumakcHnoe cooOuiectBo. buopaznooOpasue u moyiHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMYUBOCTH COOOIIIECTB.



[IpupogHble 3KOCUCTEMBL. JKOCUCHEMbL 03P U peK. IKocucmemvl Mopeu u
oxeanog. Ixocucmemvl MyHOp, 1€Co8, cmenetll, nyCmbltb.

AHTpPONIOTEHHBIE AKOCUCTEMBI. ArposkocucTtema. ArponeHo3. Pasznmnuuns
MEX]ly aHTPOIIOT€HHBIMU U IPUPOIHBIMHU 3KOCUCTEMAaMH.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocuctem. [opojckas
braopa u dayna. CuHaHTpomu3alusi TOpPOACKOW ¢ayHbl. buonoruueckoe u
XO035TUCTBEHHOE 3HAYEHUE arPOIKOCUCTEM B YPOOIKOCHUCTEM.

3akoHOMEpHOCTH (POPMUPOBAHUS OCHOBHBIX B3aMMOJICHCTBUN OPraHU3MOB B
sKocucTteMax. Poib Kackaonoeo s¢ghghexma u 6uU008-30uPuramopos (Kiouesvix
8U008) 6 pyHKYuUoHUposanuu sxocucmem. 1lepeHOC PHEPTrUU U BEIIECTB MEXIY
CMEXHBIMHM SKOCUCTEMaMHU. Y CTOMYUBOCTh OPraHU3MOB, MOMYJISIUNA U YKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX U aHTPONOT'€HHBIX BO3/IEHCTBUH.

Mexanusmuol 8030eticmeusi 3aepA3HeHUl pPa3HbIX Munos Ha
CyOOpP2aHUZMEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCIEMHOM YPOBHSX,
OCHOBbl  9KOJI02UHEeCKO20  HOPMUPOBAHUA — AHMPONOSEHHO20  8030€lCMBUsL.
MeTto10510THsl MOHUTOPUHIA €CTECTBEHHBIX U AHTPOIIOT'€HHBIX SKOCUCTEM.

JdemoHcTpanuu
[Toptper: A. Ix. Tencnu.
Tabmuuet  u  cxembl:  «CTpykTypa  OuoreHo3a»,  «DKOcHCTeMa

IIUPOKOJIUCTBEHHOI0 Jiecay, «IKOCUCTEMa XBOMHOrO jeca», «DyHKIHOHATIbHbIE
IpynIbl OPraHU3MOB B 3KocHcTeMe», «KpyroBopoT BEHIECTB B 3KOCHCTEMEY,
«Ilenu nutanus (macTOUIIHAS, AETPUTHASN)Y», «IKOJIOTHUYECKAs] MUPAMUIA YHCEID,
«DKoNorudeckas nmupamusia OMoMacchl», «IKOJIOTHUECKas MUpaMuia SHEPTUN,
«O6pazoBanne 6om0Tay, «[lepBuyHas cykueccus», «BoccraHoBieHue jieca Mocie
noxkapa», «J9KOCHCTeEMa 03epa», «ArpoueHos3», «KpyroBopoT BEIIECTB M IMOTOK
SHEPruu B arporeHo3ey, «[Ipumepsl ypOosKOCUCTEM.

OO6opynoBanue: repbapun pacTeHU, KOJUIEKIIMA HACEKOMBIX, Uydelia MTHIL |
3Bepeid, repObapuu KylIbTYpPHBIX U JUKOPACTYIIUX PACTEHH, aKBApUYM KaK MOJIEIb
KOCUCTEMBI.

IIpakTnyeckas padora «/3ydyeHue u onucanue ypo0odKOCUCTEMBI».

JlabopaTtopHas padora «/3ydeHue paszHooOpazusi MENKUX MOYBEHHBIX
YWICHUCTOHOTUX B PA3HBIX 3KOCUCTEMAX).

IKCKypcusi «IKCKYypCcHUsi B TUITUYHBIN OMOreoiieHo3 (B ayOpaBy, Oepe3HsIK,
€JIbHUK, HA CyXOJIObHBINA WU TOMMEHHBIN YT, 03€p0, O0I0TO)».

IKCKypeusi «IKCKYpCHs B arpodKOCHCTEMY (Ha MOJi€ WM B TEIUIMYHOE
XO03SUCTBO)».

Tema 10. buocgepa — riodanbHas IKOCHCTEMA

buochepa — obOmennanerapHas o0ojouka 3eMIIM, TII€ CYIIECTBYET WM
CyIIIeCTBOBaJA XKU3Hb. PazBuTHe npeacTaBieHuii o ouochepe B Tpymax . 3rocca.



VYuenue B. U. Bepuaackoro o 6uocepe. Obnactu 6mocdepst u €€ coctas. XKupoe
BEIECTBO OMOCc(hephl U €ro PyHKIUH.

3aKOHOMEpPHOCTH cyliecTBoBaHusl 6nocdeprl. OcobeHHOCTH OHMocdepbl Kak
rI100aIbHOM dKOocUCTeMBI. J[MHamMudeckoe paBHOBecue B Onocdepe. KpyroBoporst
BEIIECTB U OMOTCOXMMHUYECKHUE ITUKIIBI (YTriiepoia, a30Ta). PUTMUYHOCTD SIBJICHHIA
B Ouocdepe.

3onanbHOCTh Ouocdepsl. [lonarune o Ouome. OCHOBHBIE OHMOMBI CYIIHU:
TYH/pPA, XBOWHBIE JIeCa, CMEIIAHHBIE U IIIUPOKOJIUCTBEHHBIE JIECa, CTEIH, CABAHHBI,
MyCThIHU, TPOITMYECKHE JIE€CA, BRICOKOTOphs. KiMMar, pacTUTENbHBIN U dKUBOTHBIN
MuUp OMOMOB CYIIH.

CrpykTypa u QyHKIHS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOI0 MOTEHI[UAJa U
ouochepHbIX QyHKIUH.

JdemoHcTpanuu

[Toptperst: B. 1. Bepnaackuii, J. 3rocc.

Tabmuuer 1 cxembl: «['eocdepsr 3emin», «KpyroBopor azora B mpupoje»,
«KpyroBopor yriepoga B mpupone», «KpyroBopor kuciopoga B MpUPOIE»,
«Kpyrosopor Boasl B npupozae», «OcHOBHble OMOMBI cymny», «Knumatuueckue
nosica 3emnm», «Tynapay», «Taitra», «CMmemannbiid jiecy, «IIIUpOKOIMCTBEHHBIN
aecy, «Crenby, «CaBanHay, «[IycTeiHA», « Tponmyeckuii ecy.

O6opynoBanue: repbapun pacTEHHUI pa3HBIX OMOMOB, KOJUICKITUHN JKHBOTHBIX.

Tema 11. YesioBek U OKpy:xamias cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX NpUYUHBL. Bo3jeicTBue uenoBeka Ha
ouochepy. 3arpssHeHue BoO3AymHOM cpenbl. OXpaHa Bo3ayxa. 3arpsa3HEHHE
BoAHON cpenbl. OxpaHa BOAHBIX pecypcoB. Pazpymienne nouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue Kiumara.

AHTpOTIOreHHOE BO3JICHCTBUE HAa PACTUTENbHBIN U XKUBOTHBIM Mup. OxpaHa
PaCTUTENBHOTO W >KMBOTHOrO Mupa. OCHOBHBIE NPUHIMIBI OXPaHbl MPHUPOIBI.
Kpacusie kHuru. Ocobo oxpansiemble mpupojanbie Tepputopun (OOIIT).
Boranunueckue caipl ¥ 300J10THYECKUE TTAPKHU.

OCHOBHBIE TPUHIIUIBI YCTOMYMBOTO PA3BUTHUS YEIOBEUYECTBA W TPHUPOJIBIL.
PamonanpbHO€ ~ MPUPONOMONB30BAaHME M COXPAaHEHHE  OHMOJIOTHYECKOTO
pazHooOpazust 3emau. OOImME 3aKOHOMEPHOCTH TJI00AJBHBIX H3KOJIOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOT'0 KPU3HCa U €ro BEPOATHBIC MOCIIEICTBUS.

Pa3BuTHEe METOJOB MOHUTOPUHIAa pa3BUTUS OIMACHBIX TEXHOT'C€HHBIX
nporueccoB. Cucmemmuvie uccre008anus nepexooa K pecypcocoepezaowei u
KOHKYpeHmocnocobHoul snepeemure. buonoeuueckoe pasnoobpasue u buopecypcni.
Hayuonanvuvie ungopmayuonnvie cucmemsol, obecneuusarowjue O00CMyn K
ungopmayuu no COCMOAHUIO OMOENbHbIX 6U008 U 3Kkocucmem. (OCHOBbI



aKopeadbunumayuu IKocucmem U Ccnocooos 060pvObLl ¢  OUONOBPEHCOCHUIMU.
Pexoncmpykyus mopckux u HazemMHbiX IKOCUCTNEM.

JdemoHcTpanumn

Tabmuuet w  cxembl:  «3arpsisHeHHe  atMoc(epbl»,  «3arpsi3HEHUE
ruapocdeps», «3arpssHeHne mouBb», «llapHukoBeii  3ddexT», «Ocobo
OXpaHseMbIe PUPOTHBIC TEPPUTOPUIY, «MOIETH YIIPABIIEMOTO MUPAY.
Ob6opynoBanue: ¢otorpapuu OXpaHsSEMbIX pPACTeHUM M KUBOTHBIX KpacHoi
kHUr" Poccuiickoint @enepannu, KpacHOM KHUTH pErmoHa.



IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHHUA ITPOI'PAMMBI 110
BHUOJIOI'MU HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHUS
0o0yYaromMUMHUCs TMPOrpaMM CpeaHero oOmiero oOpa3oBaHUs: JIMYHOCTHEHIC,
METAIPEIMETHBIC U IPEIMETHBIE.

B cTpykType MMYHOCTHBIX PE3yJIbTATOB OCBOCHHUS MPOrpPaMMBbI IO OUOJIOTUU
BBIJICJICHBI CJIEAYIOIIME COCTABJISIONINE: OCO3HAHUE OO0YyYarolUMUCS POCCUMCKON
rpaXJaHCKON MJAECHTUYHOCTH — FTOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITETLHOCTH
U CaMOONPENCNICHHUIO, Haiuyue momueayuu K OOY4YCHHIO  OWOJIOTHH,
yeneHanpaeieHnoe paseumue BHYTPEHHHUX YOEXKIEHUW JIMYHOCTA Ha OCHOBE
KJIFOUYEBBIX I[IEHHOCTEH W MCTOPUYECKUX TPAJAUIUN Pa3BUTHS OHOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYAIOIITUXCS PYKOBOACTBOBATHCS B CBOCH
JESITEIbHOCTH [[€HHOCTHO-CMBICJIIOBBIMM  YCTAHOBKAMH, TMPHUCYIIUMU CHUCTEME
OMOJIOTMYECKOT0  OOpa3OBaHUs, HaAluyue  NpPA8OCO3HAHUS  DKOJIOTHYCCKON
KYJIBTYPbI, CHOCOOHOCMU CMABUMb 1SN U CTPOUTH KU3HCHHBIC TUIAHBI.

JIn4HOCTHBIC PE3yJIbTaThl OCBOCHHS MPOTPAMMBI IO OUOJIOTHU JTOCTUTAIOTCS
B CIMHCTBE YYeOHONH H BOCHUTATEIHHOU MACSITEIBHOCTH B COOTBETCTBUU C
TPaJIULIMOHHBIMA POCCUUCKUMU COLMOKYJIBTYPHBIMU, HCTOPUYECKUMH U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHSATHIMUA B OOIIECTBE MpaBWIaMU M HOpMaMu
MOBEJICHUSI W CIIOCOOCTBYIOT TMpOIleccaM CaMOITO3HAHHWS, CAaMOBOCIIUTaHHS U
CaMOpa3BUTHUSA, PA3BUTHS BHYTPEHHEH TMO3UIMU JMYHOCTH, IATPUOTH3MA H
YBAKEHUS K 3aKOHY M IPABOMOPSAKY, YEITOBEKY TPYZa U CTApIIEMy IMOKOJICHUIO,
B3aUMHOI'0 YBa)KEHHS, OEpPEKHOr0 OTHONIEHUS K KYyJIbTYPHOMY HACJICIUI0 U
TPpAAULHASIM MHOTOHAIIMOHAJIBHOrO Hapoja Poccuiickont denepanuu, npupone u
OKPY’KAIOIIEH Cpee.

JInuHOCTHBIE pE3yJbTaThl OCBOEHUSA YyueOHOro mpenmera «buomorus»
JIOJDKHBI OTpaXkaTh TOTOBHOCTH U CIIOCOOHOCTH 00YUYaIOIIUXCS PYKOBOACTBOBATHCS
chopMHUpPOBAaHHOW BHYTPEHHEH MMO3UIIMECH JUYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpHEHTAIlU{, TO3WUTHBHBIX BHYTPEHHUX  YOEXKICHUH, COOTBETCTBYIOIIUX
TPAIUIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBA, PACIIMPEHUE KU3ZHEHHOTO
OMbITa W OMbITA JIEITEILHOCTH B MPOLIECCE Peaau3allii OCHOBHBIX HAIpaBJICHUU
BOCTIUTATEIbHOM AEATEIHOCTH, B TOM YKCJIE B YACTH:

1) rpaxaaHCcKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTH TPAXKIAHCKON MO3ULIMKU 00YYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB M O0O0S3aHHOCTEH, yBa)KCHHE
3aKOHA W IPaBOMNOPSIIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKON JEATEIbHOCTH IMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWH Y4EOHBIX W IMO3HABATEIbHBIX 3aJ]1ay, BHIMIOJIHECHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TMO3MIIMIO TI0 OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHITH €€

YMEHHE YUYUTHIBaTh B CBOMX JCHUCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHUBHOI'O
B3aMMOJICUCTBHUS JIIOJIEH C PA3HBIMH YOXKIICHUSIMH, KYJIbTYPHBIMU LIEHHOCTSIMH U
COIIMAIBbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOILIECCE COBMECTHOI'O BBIMNOIHEHUS
y4eOHBIX, TIO03HABATEIIBHBIX M HCCJIENOBATEIILCKUX 3aJlad, YBaXKUTEIbLHOIO
OTHONIIEHUS K MHEHHUIO OMNIMOHEHTOB TMpHU OOCYXICHUHU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COIEPKAHUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOM AESATEIbHOCTH;

2) IATPUOTUYECKOT0 BOCIIUTAHUS

c(hOpMHPOBAHHOCTh pOCCUICKOM IrpaKIaHCKOMN U EHTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHUSI K CBOEMY Hapojlly, 4yBCTBa OTBETCTBEHHOCTU IMEPE.
PonunHoM, ropmoctm 3a CBOM Kpal, CBOWO PoauHy, CBOM S3BIK M KYJIBTYpY,
MPOIIJIOE ¥ HACTOSIIee MHOTOHAITMOHAILHOT0 Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHUE K MIPUPOJHOMY HACIIEIHUIO U MaMSITHUKAM MPUPOMbL,
NOCTHXKEHUsIM Poccuu B Hayke, UICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCHUICKUX YYEHBIX B CTAHOBJIEHHE H
pa3BuTHE OWOJIOTUM, TOHUMAHMS 3HAYCHUS OWOJOrMU B TIO3HAHUU 3aKOHOB
IPUPOJIBI, B )KU3HU YEIIOBEKA M COBPEMEHHOI'0 00IIIEeCTBa;

ujeiHas yOeXJIEHHOCTh, TOTOBHOCTh K CHYXEHHUIO M 3amure (OTeuecTsa,
OTBETCTBEHHOCTb 3a €r0 Cy/b0Yy;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHME JTYXOBHBIX LIEHHOCTEN POCCUHNCKOI0 HApO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, dTUIECKOTO TIOBE/ICHHSI;

CIIOCOOHOCTh OIIEHMBATh CHUTYaIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHE JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTONYMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POJUTEIISIM, CO3JJAaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOT'O MPUHATHS UEHHOCTEM CEMEWHOM JKWU3HHU B COOTBETCTBUU C
TpaguuusMu HapoaoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYas ACTETUKY ObITa, HAYYHOT'O U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHU;

NOHUMAaHHE SMOLIMOHAIIBHOTO BO3/IEVCTBUSA JKUBOU NPUPOABI U €€ IIEHHOCTH;



TOTOBHOCTh K CaMOBBIPDAXKEHHMIO B Pa3HbIX BUAAX HCKYCCTBA, CTPEMJICHUE
NPOSBIIATH KAYECTBA TBOPUYECKOM JIMUHOCTH;

S) ¢usnyeckoro BocnuTaHus, (POPMHPOBAHMSA KYJILTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0JIarONMoJIyYnsi:

NMOHMMaHWE W peaau3alus 370pOBOro U 0O€30MacHOro oOpa3a >KU3HU
(3mopoBOo€  mMHUTaHWE, COOJIOJIEHWE TUTMEHUYECKMX TpaBWil W HOPM,
cOaaHCUPOBaHHBIA PEXUM 3aHATUM U  OTAbIXa, peryispHas Qusnueckas
aKTUBHOCTb), OEpEeKHOr0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOLIEHUS K
COOCTBEHHOMY (DPM3HUYECKOMY U NICUXHUYECKOMY 3/10POBbIO;

NOHMMaHWE 1EHHOCTH MPaBWJI HHIWBUIYAIbHOTO M  KOJJIEKTUBHOIO
0€3011acCHOr0 MOBEACHUS B CUTYalUsIX, YIPOXKAIOIINUX 3J0POBbIO U JKU3HHU JIOACH;

OCO3HAHME MOCIEACTBUI M HENPUITUS BPEAHBIX NPUBBIYEK (YHOTPEOJIECHHMS
AJIKOT 0JIsI, HAPKOTUKOB, KypEHUs);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTB K TPYAY, OCO3HAHUE [IEHHOCTH MAacTEPCTBA, TPYAOIO0HE;

TOTOBHOCTb K AKTHBHOW JEATEIBHOCTH TEXHOJOIMYECKOW M COLMAIBHOU
HANpPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSATEIBHO
BBITIOJIHAT TAKYIO JIEATEIbHOCTD;

UHTEpEC K Pa3InYHbIM cdepaM NpodecCHOHATBbHONU JESATENbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBHIOOpP Oyaymieil mnpodeccuu U peasnu30BbIBAThH
COOCTBEHHbIE KU3HEHHbIE TUIAHBL;

FOTOBHOCTh M CHOCOOHOCTH K O0Opa3oBaHMIO W C€aMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEU JKU3HU,

7) 3K0JIOrH4€eCKOr0 BOCIIUTAHMSA:

AKOJIOTHYECKU 1EIECO00pa3HOE OTHOIIEHHE K MPUPOAE KaK HCTOYHUKY
KU3HU Ha 3eMIIe, OCHOBE €€ CYIIECTBOBAHUS;

HOBBIIIEHUE YPOBHS OSKOJIOIMYECKOM KYyJIbTYphl: MPHOOPETEHHE OIbITa
IUIAHUPOBAHUSA IOCTYNIKOB M OLEHKHM MX BO3MOXHBIX IOCIEICTBUNA IS
OKPYXaroUIEH CPEJIbL;

OCO3HaHUE TII00AJIBHOTO XapakTepa HKOJIOTMYECKUX MpoOJIeM U myTed HX
peLIeHMS;

CIIOCOOHOCTh HMCIOJIB30BaTh MPUOOpETaeMble NpPH H3YYEHUH OHOJIOTHH
3HAHMSI W YMEHUS TMpPU PEIIeHHH NpoO0JieM, CBS3aHHBIX C PAlUMOHAIBHBIM
OPUPOJONOIb30BaHUEM  (COONMIOJEHME  TMpaBWil  IOBEJEHUS B IMPHUPOJE,
HAIpPABJIICHHBIX Ha COXPAHEHHE PAaBHOBECHS B 3KOCHUCTEMAaxX, OXpaHy BHJIOB,
AKOCHUCTEM, OHoCchephl);

aKTUBHOE HENpUsTHE JEHCTBUM, NPUHOCAUIMX Bpel  OKpYyKarouleu
OPUPOJHON Cpese, YMEHHME IMPOTrHO3UPOBATH HEOJArONpPUSTHBIE 3KOJIOTHYECKUE
NOCJIEACTBUA MPEANPUHUMAEMBIX JEMCTBUI U MPEJOTBPAILATD UX;



HAJIUYUE Pa3BUTOI0 FKOJOTMUECKOT0 MBIIUICHUS, IKOJIOTUYECKON KYJIbTYPHI,
OITBITa eI TEIILHOCTH 9KOJIOTMYECKON HAIPaBJICHHOCTH, YMEHHUSI
PYKOBOJICTBOBATbCS MMU B IO3HABATEIbHOW, KOMMYHHMKATUBHON M COIUAIbHON
MPaKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKOU JEATEIbHOCTH SKOJIOTHYECKOM
HaIpaBJIE€HHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIEI'O COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOM MPAKTHUKH, OCHOBAHHOTO Ha JIUAJIOre
KYJIBTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYITYPHOM MUPE;

COBEPIIICHCTBOBAHUE S3BIKOBOM M YUTATENIbCKON KYJIBTYpPhl KaK CpeICTBa
B3aUMOJICHCTBHS MEXIY JIOJBMHU U TTO3HAHUS MUPA;

NOHWMaHUe crnenuPuKku OWONTOTUM KaK HayKd, OCO3HaHUS €€ poiau B
GbOpMUPOBAaHUU PAIMOHAIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
npeAcTaBieHus 00 OKpYXKalollleM MUpPE KaKk O €IMHCTBE MPHUPOJIbI, YelIOBEKa U
oOIIecTBa, B TMO3HAHWM TPHUPOJHBIX 3aKOHOMEPHOCTEH W PEIICHUU TIPoOsIeM
COXpaHEHHUs TTPUPOJHOTO PABHOBECHS,

yOSXKIEHHOCTh B 3HAYUMOCTH OWOJOTHMU JIsi COBPEMEHHOMN ITMBUJIM3AIINU:
o0OecrieueHus] HOBOTO YPOBHSI Pa3BUTHSA MEIUIIMHBI, CO3J]JaHUE TEPCIEKTUBHBIX
OMOTEXHOJOTHM, CHOCOOHBIX  peliaTh  PeCcypcHbIE  MPOOJEMBI  Pa3BUTHS
YeJI0BEUECTBA, MOMCKA MyTEeH BBHIXO/Ia U3 TII00ATBHBIX IKOJIOTHYECKUX MPOOIEM U
o0ecrieueHus1  mepexoja K  yCTOMUMBOMY  Pa3BUTHIO,  pallMOHAJIBLHOMY
UCIIOJIb30BAHUIO TPHUPOJHBIX PEeCYypcoB U (OPMUPOBAHUIO HOBBIX CTaHIAPTOB
JKU3HU,

3aMHTEPECOBAHHOCTh B TOJYYEHUM OHOJOTMYECKUX 3HAHUW B IENSIX
MOBBIIIEHUST OO KYJIbTYphl, €CTECTBEHHO-HAay4YHOH TI'paMOTHOCTH, Kak
COCTaBHOW YacTH (YHKIIMOHAIHHON T'PaMOTHOCTH oOydarommxcs, GpopmupyeMoi
IpY U3y4YE€HUU OMOJIOTHH;

MOHUMAaHHE CYIIHOCTH METOJIOB MO3HAHMS, UCMIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTHM UCIIOJNb30BaTh TOJIydaeMble 3HaHUS [JIs aHajdu3a u
00BSICHEHUS SIBJICHUH OKPYXAIOIIET0 MUPa U MPOUCXOIAIINX B HEM M3MEHEHUH,
yMEHHE JenaTh OOOCHOBAaHHBIC 3aKIIOYCHHUS Ha OCHOBE HAy4YHBIX (aKTOB H
MMEIOIINXCS JaHHBIX C LEJbI0 TOJYUYEHHUS TOCTOBEPHBIX BBIBOOB;

CIIOCOOHOCTH CAMOCTOSITEILHO MCIIOJIb30BATh OHMOJIOTMYECKUE 3HAHUS IS
penieHus mpooJieM B peaibHbIX )KU3HCHHBIX CUTYAITUsX;

OCO3HAHUE IIEHHOCTU HAYYHOMU J1€ATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MIPOEKTHYIO U UCCJIEIOBATENIbCKYIO NESITEIHbHOCTh HHAUBUIYAJIbHO U B TPYIIIIE;

TOTOBHOCTh W CIIOCOOHOCTH K  HENPEPHIBHOMY  OOpa30BaHUIO H
caM0o00pa30BaHUI0, K AKTUBHOMY ITOJIYYEHHMIO HOBBIX 3HAHMH MO OWOJOTHH B
COOTBETCTBUHM C KU3HEHHBIMHU MTOTPEOHOCTAMHU.



METAINPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yiabTaThl OCBOCHMS ydeOHOro mpeamera «buomorus»
BKJIFOYAIOT: 3HA4YMMble JJIs1  (OPMUPOBAHUS MHPOBO33PECHHS O0YyJarONIuXcs
MEXIUCIUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHbIC MOHSTHS, OTPAKAIOIIUE
IEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa M ClHeuu(uKy METOJO0B TMO3HAHMUS,
UCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKaX (BELIECTBO, YHEPTHUs, SABJIECHUE, MPOLECC,
CUCTeMa, Hay4YHBIN (aKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPWS,
UCCIe/IOBaHMEe,  HAOJIOJIEHHE,  WU3MEpPEHHE, OKCIEPUMEHT U  JpYrue);
yHUBEpCAJIbHbIE Yy4eOHble JeWcTBUs (TIO3HABaTelIbHbIE, KOMMYHUKATHUBHBIE,

pEryJIATUBHEIE), o0ecreynBaroIme dbopmupoBaHue G yHKIIMOHATBHOM
IPAMOTHOCTH M COLMAJIBHOW KOMIIETEHUMH OOYyYalolUXCs; CIIOCOOHOCTH
o0yJaronuxcs UCTIOTH30BaTh OCBOCHHBIEC MEXIUCIUTUTMHAPHBIE,

MUPOBO33PEHUYECKUE 3HAHUS U  YHUBEpPCAIbHbIE yueOHbIE JEUCTBUS B
IT03HABATEIILHOW M COLIMAJIbHOM MPAKTHUKE.

B pe3ynbrate wu3ydeHus OHOJIIOTMM Ha YpPOBHE CpEAHEro OOUIIero
oOpa3zoBanust 'y oOywatouierocs OyayT c(hOpMHpPOBaHbI IO3HABATEIbHBIE
YHUBEpCAJIbHBIC YUeOHbIE IEUCTBUS, KOMMYHUKATUBHBIE YHUBEPCAIbHBIC YUCOHbBIC
JCHUCTBUSA, PETYISITUBHBIE YHHBEPCAIbHBIE YYE€OHBIC JECUCTBHS, COBMECTHAs
TESATENBHOCTb.

MeranpenMeTHbIe PE3YJIbTaThl OCBOCHHSI MPOTPAMMBI CPEIHETO OOIIETo
00pa30BaHuUs IOJKHBI OTPaXKaTh:

OsBnajenue YHHMBepPCAJIbLHBIMH YueOHBIMHU NMO3HABATEIbHBIMH
AeCTBUAMM:

1) 6a3oBble JJornyeckme JelHcTBUS:

CaMOCTOATENTFHO  (OPMYJNHMpPOBAaTH W AKTyalIM3UpoOBaTh  MpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TMPU OCBOCHWM 3HAHWWA TPHUEMBI JIOTUYECKOTO MBITUICHHUSI
(aHayM3a, CUHTE3a, CpaBHEHMUsI, Ki1acCUpUKAIIMU, 0000IIEHUS ), PACKPBIBATH CMBICIT
OMOJIOTUYECKUX TOHATUM (BBIAETATH WX XapaKTEpHbIC MPU3HAKU, YCTAHABIIMBATH
CBSI3M C IPYTUMU TTOHSATUSIMHA);

ONpEACNATh IETU JEATCIbHOCTH, 3aJlaBas MapaMeTpbl W KPUTEPHH UX
JOCTUXKEHHUS, COOTHOCUTH PE3YJIbTATHI ACSITEIbHOCTH C MOCTABJIEHHBIMU LENSIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE TTOHATHUS sl OOBsICHEHUSI (DAKTOB W SIBJICHUI
YKABOU IPUPOJBI;

CTPOUTH JIOTHUECKHE pacCyKIeHUs (MHIYKTUBHBIC, JCIyKTUBHBIC, II0
AQHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W TPOTHUBOPEUMS] B PACCMATPUBAEMBIX
SIBJICHUSX, (DOPMYJITUPOBATH BHIBOJIBI M 3aKIFOUCHUS;

IPUMEHSTh CXEMHO-MOJICITLHBIE CpencTtBa IS TPEICTaBIICHUS
CYIIIECTBEHHBIX CBSI3¢H M OTHOIICHUH B M3y4aeMbIX OMOJOTHYECKHUX OOBCKTaX, a



TakK€  MPOTHBOPEYMH  PaA3HOTO  pOMA,  BBISIBICHHBIX B Pa3IMYHBIX
WH(GOPMAITMOHHBIX UCTOYHUKAX

pa3pabaThiBaTh IIaH PEIICHHS NPOOJIEMBI ¢ yU4ETOM aHajn3a MMEIOIINUXCS
MaTepHUAIIbHBIX ¥ HEMAaTepUaIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B IEATEITLHOCTD, OIICHUBATh COOTBETCTBUE PE3YJIHTATOB
IEJISIM, OICHUBATh PUCKH TIOCTEACTBUMN JACSITEIBHOCTH;

KOODJAMHUPOBATh W  BBHIMONHATH pabOTy B  YCIOBUSAX  PEATHHOTO,
BUPTYaJTbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS;

pa3BHUBaTh KPEATUBHOE MBIIICHUE TIPY PEIICHUH KU3HECHHBIX TIPOOJIEM.

2) 0a30BbIE HCCJIEA0BATEIbCKHIE AeiiCTBUS:

BJIJICTh HABBIKAMU Y4€OHO-MUCCIIEIOBATELCKON U MTPOCKTHOM JESITETLHOCTH,
HaBBIKAMH  pa3pelieHus MpooOJieM, CHOCOOHOCThIO ¥ TOTOBHOCTBIO K
CaMOCTOSTEITLHOMY TTOMCKY METO/IOB PEIICHUS IPAKTUISCKUX 3a71a4, PUMEHEHHUTO
Pa3IUYHBIX METOJIOB MTO3HAHNS,

UCTIOB30BaTh PA3JIMYHBIC BHUIBI JCSITCILHOCTH 110 TOJYYCHHUIO HOBOTO
3HAHMSI, €r0 HWHTEPIpPETalH, MNPEeoOpa3oBaHUI0 M TPUMEHEHHIO B Yy4eOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPH CO3/IaHUN YICOHBIX U COITUATBHBIX TIPOCKTOB;

(dbopMHUpOBaATh HAYYHBIH THUI MBIIUICHUS, BIaJCTh HAYYHOW TEPMHUHOJIOTHCH,
KITFOUEBBIMU TTOHATUSIMU U METOJIaMH;

CTaBUTh W (HOpMYyIUPOBATH COOCTBEHHBIE 3aladyl B 00pa30BaTEILHOM
JEATENHHOCTH W KU3HCHHBIX CUTYAITUAX;

BBISIBIISITh TIPUYMHHO-CJICJACTBCHHBIC CBS3M W aKTyallM3MpPOBATh 3ajady,
BBIIBUTATh TUIOTE3y €€ pelleHusi, HaXOAWTh apryMEHThI [JIs JI0Ka3aTellbCTBa
CBOUX YTBEP)KIICHHIA, 3a/1aBaTh TApaMETPhl U KPUTECPUU PEIICHHUS,

aQHAM3UPOBATh TIOJYYCHHBIC B XOJE€ PEIICHHWS 3aJa4d  Pe3yJIbTaTHI,
KPUTHYECKU OIICHUBATh WX JIOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSX;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHHUBATh TPHUOOPETEHHBIN OTIBIT;

OCYIIECTBIIAThH IIEJICHANPABICHHBI TOUCK TIEPEHOCAa CPEICTB M CIOCOOOB
JeHCTBHSI B PO ECCHOHAIBHYIO CPELY;

YMETh TIEPEHOCUTh 3HAHUS B TO3HABATEIbHYIO M TMPAKTHYECKYIO O00JacTh
KU3HEICATCITLHOCTH,

YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX YUYCOHBIX TPEIMETOB;

BBIJIBUTATh HOBBIC W], MPEIaraTh OPUTHHAIBHBIC MMOAXOMBI M PEIICHHS,
CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE aJTbTEPHATUBHBIC PEIICHUS.

3) pa6ora c unpopmanueii:

OPUEHTHUPOBATHCS B PA3IUYHBIX UCTOYHHKAX WH(MOpPMAIUH (TEKCTEe Y4eOHOTrO
nocoOusi, Hay4YHO-TIONMYJSAPHOM JIUTEpaType, OHWOJIOTHYECKHX CJOBapsAX U
CIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax JaHHBIX, B MHTepHeTe), aHaTu3UpOBaATh



UH(GOPMALIMIO PAa3IMYHBIX BUAOB U (POPM MPEACTABICHUS, KDUTUUECKU OLIEHUBATh
€€ I0OCTOBEPHOCTh U HEMTPOTUBOPEUNBOCTH;

(dbopMyIHpOBaTh 3aMpPOChl U MPUMEHSATh PA3JIMYHBIE METObI MPHU MOUCKE U
otOope OGmonornyeckor MHGOpPMAIUU, HEOOXOAMMOM NIJisi BBITIOJHEHUS y4eOHBIX
3a/1ay;

OpUOOpETaTh OMNBIT MCIOIb30BAHUS HMHPOPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOI'O MCIIOJIBb30BaHUS PA3TUYHBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO ~ BBHIOMpATh  ONTUMANbHYIO  (OpMYy  TpEACTaBICHUS
Oouonornyeckor uHpopmanuu (cxembl, rpaduku, AUarpaMMmsbl, TaOIUIBI, PUCYHKHU
" Apyroe);

UCIOJIb30BaTh HAY4YHBIM SA3BIK B KAyecTBE CpeAcTBa NpH paboTe C
OMOJOrMYeckod HMHQPOpMalMe: MPUMEHATh XHMHYECKHE, (usnyeckue u
MaTEeMaTUYECKUE 3HAKKM W CUMBOJIBL, (DOpMysbl, abOpeBHATYpY, HOMEHKIATYpY,
UCIIONIb30BaTh W MpeoOpa3oBbIBATH  3HAKOBO-CHMMBOJHUYECKHE  CpEACTBA
HarJIsJHOCTH;

BJIAJ€Th  HABBIKAMHM  pACIO3HABAaHUS M 3al0UThl  WH(OpMAIWH,
uH(GOPMAIIMOHHON 6€30MacHOCTH JTUYHOCTH.

OgyageHne yHMBepPCAIbHBIMH KOMMYHUKATUBHBIMU 1eHCTBUSIMM:

1) o0menue:

OCYUIIECTBJISATH KOMMYHUKAILIMH BO BCeX c(pepax KM3HU, aKTUBHO Y4aCTBOBATh
B JMAJIOre WIM JUCKYCCHUU MO CYIIECTBY OOCYXIaeMoW TeMmbl (yMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXJIECHUS OTHOCUTEIBHO BBINOJIHEHUS IPEIaracMoi
3a/1a4, YUUTBIBATh MHTEPECHl U COIIACOBAHHOCTH MO3ULMNA APYTMX YYaCTHHUKOB
JIMajora Uuili JUCKYCCHUN);

pacno3HaBaTh HeBepOaJbHBIE CpEACTBA OOIIECHUS, TOHUMATh 3HAYEHUE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHUS KOH(IMKTHBIX CHUTYalUH,
YMETb CMATYATh KOH(IMKTHI U BECTH MEPETOBOPHI;

BJAJETh PA3JIMYHBIMU CIIOCOOaMM OOLIEHUS M B3aMMOJEHCTBUS, MOHUMATh
HaAMEPEHUS JIPYTuX JIOJEH, MPOSIBIATh YBAXKUTEIHLHOE OTHOIIEHUE K COOCCETHUKY
U B KOppeKTHOU (hopme hopMyTupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTMYHO H3JIaraTh CBOKO TOYKY 3pPEHHUSI C HMCIOJb30BaHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMeCTHAas 1eiTeJIbHOCTD:

NOHMMAaTh U HCIIOJIB30BaTh MPEUMYIECTBA KOMAaHIHON M WHIMBHUIYaJbHOU
paboThI MpU PEIICHUH OUOJIOTMYECKON MPOoOIeMbl, 000CHOBBIBATh HEOOXOAUMOCTh
NpPUMEHEHUS TPYNIOBBIX (OPM B3aUMOACHCTBUS TP PEUICHUN y4eOHOM 3a1a4u;

BBIOMpATh TEMATUKy M METOJIbI COBMECTHBIX NIEUCTBHM C Yy4&€TOM OOIIUX
MHTEPECOB U BO3MOYKHOCTEMN Ka)A0r0 YjeHa KOJIJIEKTHBA;



OpUHUMATh  L€IM  COBMECTHOM  JEATENbHOCTH, OPraHU30BBIBATH U
KOOPJIMHUPOBATh JEUCTBUA II0 €€ JIOCTMIKEHUIO: COCTABJIATH IUIAH JCHUCTBUM,
pacnpenensTh poiu ¢ Y4ETOM MHEHUM YYaCTHHUKOB, OOCYXJAaTh peE3yJbTaThl
COBMECTHOM paboTHhI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIAJAa M KaXJOr0 y4YaCTHHKA KOMAaHIbl B
o0l pe3ynbTar Mo pa3paboTaHHBIM KPUTEPUSIM;

npenjaraTh HOBBIE IPOEKTHI, OILICHUBATh HJIEM C TO3UIUU HOBU3HBI,
OPUTMHAIIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYUIECTBJISITh MO3UTHUBHOE CTPATETMYECKOE IOBEAEHUE B Pa3IUUHBIX
CUTYAaIUAX, IPOSIBIISATH TBOPUYECTBO U BOOOPaKEHUE, OBITH HMHUIIUATUBHBIM.

OgjajieHNe YHHMBEPCAJIbHBIMY PEryJSITUBHBIMU A1eHCTBUSIMH:

1) camoopranuszaumus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS JJIS BBIBICHUS MpoOIeM M UX
pelieHns B )KU3HEHHBIX U YUEOHBIX CUTYAIUAX;

BBIOMpAaTh Ha OCHOBE OHMOJOTMYECKHX 3HAHUN I1I€JIEBBIE U CMBICIOBBIC
YCTAHOBKHU B CBOMX JICMCTBHUSIX M MOCTYIKaxX IO OTHOUIEHUIO K YKHUBOU MpPUPOJE,
CBOEMY 3/I0POBBIO U 3I0POBbIO OKPYKAIOIIUX;

CaMOCTOSITETILHO OCYIIECTBISATh MO3HABATEIbHYIO JIEATENbHOCTh, BBISBIIATH
npo0JieMbl, CTaBUTh M (HOPMYIUPOBATH COOCTBEHHBIC 3a7a4d B 00pa30BaTEIbHOMN
NESATENbHOCTU U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITETILHO  COCTABJISITH IUIAH pPELICHHs NpoOJieMbl € YYETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOYTECHUIA;

JaBaTh OLICHKY HOBBIM CUTYallUsM;

paciupsTh paMKH y4eOHOT0 IPeIMETa Ha OCHOBE JIMYHBIX MPEATNOYTECHUH;

JieJIaTh OCO3HAHHBIA BBIOOpP, apryMEHTHUPOBATh €ro, OpaTb OTBETCTBEHHOCTH
3a pelieHue;

OILICHUBATh IPHUOOPETEHHBIN OIIBIT;

crocoOCTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO LIUPOKOH HPYyAHINHA B
pa3HbIX 00JIaCTAX 3HAHWUM, MOCTOSHHO IIOBBIIATH CBOM 0Opa30BaTEIbHBIN H
KYJbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JIEATEIbHOCTbD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BJIaJ€Th  HABBIKAMM  TIO3HABATEIbHOM  peduieKCMW KakK  OCO3HAHMS
COBEpIIAEMbIX JECHUCTBUM M MBICIUTEIbHBIX MPOLECCOB, HMX PpPE3yJbTaTOB U
OCHOBAHMM, UCIOJB30BaTh MPUEMBI PEQIIEKCUU NJi OLUEHKH CUTYyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBAaTh PUCKHM W CBOEBPEMEHHO IPUHUMATH PEHIEHUS MO HX
CHI)KEHMUIO;



OpUHUMAaTh MOTHUBBI W apryMEHTBhl JPYrMX I@pU AaHAIW3E pPEe3yIbTaTOB
NEeSTENbHOCTH;

3) npuHATHE Ce0NA M APYTUX:

NpUHUMATh ce0sl, TOHUMasl CBOM HEJIOCTATKH U JOCTOMHCTBA;

OpPUHUMAaTh MOTHUBBI W apryMEHThl JPYIMX @pU AaHAIN3E pPE3yJIbTaTOB
NEeSITEeNbHOCTH;

IpU3HABaTh CBOE MPABO U MPABO JIPYrUX HA OLIMOKY;

pa3BUBATH CIIOCOOHOCTH TOHUMATh MUP C TIO3UIIMH JIPYTOro 4eloBeKa.

IHNPEAMETHBIE PE3YJIBTATBI

[IpeameTHble pe3ynbTaThl OCBOCHHS COJAEpKAaHHS Y4eOHOro mpeaMera
«buonorus» Ha yrIyOJIEHHOM YPOBHE OpPHUEHTHUPOBAHBI Ha oOOecTeueHUe
npodpunbHOoro  oOydeHus  oOydarommxcsa  Ouonorud. OHM — BKIIIOYAIOT:
cnenuuyeckue s OMOJIOrMHM Hay4YHbIE 3HAHUS, YMEHHUS U CTIOCOOBI JEHCTBUH 110
OCBOCHHIO, UHTEPIPETAINH U TIPEOOPa30BaAHUIO0 3HAHHM, BUJIBI JIEATEIBHOCTH IO
MOJIYYEHUIO HOBBIX 3HAHUW U MX NMPUMEHEHUIO B PA3JIUYHBIX YUEOHBIX, a TAKKE B
peanbHBbIX KU3HEHHBIX cuTyanusax. l[IpenmerHbie pe3ynbTaThl MPEACTABICHBI MO
roJiaM U3y4eHus.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS y4ueOHOro mpenmera «buonorus» B 10
K1acce JOMKHBI OTPAXKATh:

c(OpMHPOBAHHOCTh 3HAHUW O MECT€ W PpOJM OUOJIOTMM B CHCTEME
€CTECTBEHHBIX HAayK, B (DOpPMHpPOBAHHWU €CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B
NO3HAHUM  3aKOHOB  NPHUPOJALI U  PEIICHHH MpoldJieM  paluOHAIbHOIO
PUPOJIONIOJIH30BAHUS, O BKJIAJAE POCCUMCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OHOJIOTHH,

BJIQJICHUE CHUCTEMOH  OWOJIOTHYECKMX 3HAHHMM, KOTOpas  BKJIIOYACT:
OCHOBOMOJIAraoine OUOJIOrHYECKHEe TEPMUHBI W TMOHATUS (KU3HB, KIIETKA,
OpraHu3M, MeTaboiIu3M, TrOMEeOCTa3, CAMOPEryJslus, CaMOBOCIIPOU3BEIEHUE,
HACJIEICTBEHHOCTh, M3MEHYMBOCTh, POCT M Pa3BUTHE), OUOJIOTMYECKUE TEOPHUH
(xnerounas teopust T. llIBanna, M. Illnelinena, P. BupxoBa, XxpoMocoMHast Teopus
HacneactBeHHoct T. Moprana), ydyenus (H. W. BaBunmoBa — o ueHrpax
MHOrooOpasusi 1  NPOUCXOXKJCHHUS  KYJbTYPHBIX  pPacTeHHWi),  3aKOHBI
(emmHOOOpa3us MOTOMKOB TEPBOTO MOKOJEHUS, PACIIEIUICHUS, YUCTOTHI T'aMeT,
HE3aBUCUMOro HacienoBaHuss [.  MeHgensi, TrOMOJIOrMYECKUX PSAJIOB B
HACJIEICTBEHHOU U3MEHYMBOCTU H. H. Basunoga), MIPUHLATIBI
(KOMIIIEMEHTAPHOCTH);

BJIQJICHUE OCHOBHBIMM METOAAMU HAyYHOI'O IO3HAHUS, HUCIIOJIIb3YEMBIX B
OMOJIOTUYECKUX HWCCIICOBAHUSAX JKUBBIX OOBEKTOB (OMUCAaHUE, H3MEpPEHUE,
HaOJTFOICHNE, SKCTICPUMEHT);



YMEHHUE BBIIETATH CYIIECTBEHHBIC MMPU3HAKU: BUPYCOB, KIETOK MPOKAPHOT U
DYKapUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OaxTepuii, TpuOOB, pacTEHUH, )KUBOTHBIX U YEIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpraHOB pACTEHUM, KUBOTHBIX, YEJOBEKa, IMPOIECCOB >KU3HENEITEIbHOCTH,
NIPOTEKAIONINX B OPTaHU3MaX PACTCHHM, KUBOTHBIX U YETOBEKA, OMOIOTHIECKUX
poLIecCOB: 0OMeHa BelliecTB (MeTabonu3M), MPEeBpalIEHUsT SHEPTrUun, OpOoKEHUs,
aBTOTPO(HOrO U reTepoTpOPHOr0 THIIOB MUTAHUS, (POTOCUHTE3a U XEMOCHHTE3A,
MHUTO3a, MeH03a, TaMeTOoreHe3a, SMOpHUOreHe3a, MoCTIMOPHOHAIBHOIO Pa3BUTHS,
pa3sMHOXKEHUS,  WHANBUAYAIbHOIO  pa3BUTHS  opraHum3Ma  (OHTOTEHE3a),
B3aMMOJICHCTBHS T€HOB, T€TEPO3KCa, HCKYCCTBEHHOTO 0TOODA;

YMCHHE YCTaHABJIMBATh B3aMMOCBS3M MEXKIY OpraHOWIAMHU KIETKA M HX
GYHKIUAME, CTPOCHHEM KJIETOK pa3HbIX TKaHEW W WX QYHKIUSIMH, MEXKITY
opraHaMu W CHCTEMaMH OpPTaHOB y PACTEHUH, >KMBOTHBIX M UYEJIOBEKAa U HUX
GYHKIUAMHA, MEXAY CUCTEMaMH OpPraHOB M WX (QYHKIUSAMHU, MEKIY dTaramu
oOMeHa BEIIeCTB, dTallaMU KJIETOYHOTO IMKJIA ¥ )KU3HCHHBIX ITUKJIOB OPTaHU3MOB,
dTanamMu 3MOPUOHAIILHOTO Pa3BHUTHsI, TEHOTUIIOM W (EHOTHIIOM, (DEHOTHUIIOM H
dbakTopaMu cpesibl OOUTAHUS;

YMEHHUE BBISBIISITh OTJIMYUTEIIbHBIC TPU3HAKU JKUBBIX CHUCTEM, B TOM YHCIIC
pacTeHu, )KUBOTHBIX U YEJIOBEKa;

YMEHHE WCIOIb30BaTh COOTBETCTBYIOIIUE AapTyMEHTBI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO U CHMBOJIUKY JUISl JOKAa3aTeNbCTBAa POJACTBA OPTaHM3MOB Pa3HBIX
CUCTEMATUYCCKUX TPYIIII,

yMEHHE peliaTh OMOJIOTHYECKUE 3a]a4H, BBISIBISATH IPUYUMHHO-CIICICTBEHHBIC
CBSI3U MEXTY UCCIIETYEMbIMU OMOJIOTHIECKUMH TPOIECCAMU U SBIICHUSMH, J1eaTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHUH TIOJYYCHHBIX PE3yIbTaTOB;

YMEHHE BBINOJHATH JTA0OpaTOpPHBIE M TPAKTHUECKHE PadOThI, COONIONATH
npaBWIa Mpu padoTe ¢ y4eOHBIM U J1a00OPaTOPHBIM 000PYI0BAHHUEM;

YMEHUE BBIBUTATh THUIOTE3bI, TMPOBEPATh WX OKCICPUMEHTAIHLHBIMHU
cpeacTBamu, GOpMyIUpys Ledb HWCCIEIOBAHMS, AHATU3UPOBATH IOTYYCHHBIE
pe3yNbTaThI U JACTaTh BBIBOIBL;

yMEHHE Y4YacTBOBaTh B y4e€OHO-HCCIIENOBATEIBCKON padoTe Mo OHMOIOoruw,
AKOJIOTUA U MEIUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJIBHBIX HAay4HBIX OOIIECTB, U
nyOJIMYHO  TPEACTABIATH  TONYYCHHbIE  pe3yabTaThl HAa  YYCHHUYECKUX
KOH(pEpeHITUSAX;

YMEHHE OIEHWBATh OSTUYECKUE AaCMEKThl COBPEMEHHBIX HCCIEAOBAHUI B
obmactu  Ouwomormu W MEOWIMHBI  (KIOHMPOBaHHE,  HCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HAIMPABICHHOEC W3MEHEHHWE TeHOMa M CO3JaHHE TPAHCTECHHBIX
OpraHU3MOB);



YMEHHE OCYIIECTBIISITh OCO3HAHHBIM BBIOOp Oyayiied npodeccruoHalbHOM
NEeSATebHOCTU B 00JIaCTU OMOJIOTUM, MEAUIMHBI, OMOTEXHOJOTUH, BETEPUHAPUU,
CEJIbCKOT0 XO034MCTBa, MUILEBOM MPOMBIIIJIEHHOCTH, YIIIyOJATh MMO3HAaBAaTEbHbBIN
WHTEpEC, HAMIPABJICHHBIA HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH npodeccur u
OpOAOJDKEHUE OHMOJOrM4ecKOro oOpa3oBaHWs B  OpPraHU3alMSIX CPEIHEro
po¢eCCHOHATLHOTO U BBICIIIETO 00pa30BaHUSI.

[IpenmerHbie pe3ynbTaThl OCBOCHUS ydueOHOro mnpenmera «buomnorus» B 11
Kj1acce NOJKHBI OTPAKATh:

c(OpMHPOBAHHOCTh 3HAHUA O MECT€ W POIH OWOJIOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (OPMHpPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYy4YHOU
KapTUHBI MHpa, B I[MO3HAHWM 3aKOHOB NPHUPOABI M PEIICHHH HKOJIOTHYECKUX
npo0JieM 4YelIOBEYeCTBa, a TAaKKE€ B PEIIEHMH BOIPOCOB PALMOHAIBLHOIO
IPHUPOAOIONb30BaHUA, U B (DOPMUPOBAHUM I[IEHHOCTHOI'O OTHOILEHHS K MPUPO/IE,
OOLIECTBY, YEJIOBEKY, O BKJIAJE POCCUMCKUX U 3apyOEkHBIX YUEHBIX-OMOJIOIOB B
pa3BUTHE OUOJIOTUH;

YMEHHUE BIAJETh CHUCTEMOW OMOJIIOTMYECKUX 3HAHUN, KOTOpas BKIHOYAET
ONpEAENEeHUs] W TOHMMAHHUE CYIIHOCTH OCHOBOIIOJIATAIOIIUX OHOIOTHYECKUX
TEPMUHOB M MOHATUM (BUI, IKOCUCTeMa, Ouocdepa), OUOIOrHUYECKUE TEOPUHU
(aBomronioHHas teopust Y. JlapBuHa, CUHTETUYECKAsi TEOPUS SBOJIOLNH), YUCHHUS
(A. H. CeBepuioBa — 0 nyTsiX U HampaBieHusix 3Bontounu, B.M. BepHajnckoro — o
ouocepe), 3akoHbl (reHeruueckoro paBHoBecust [x. Xapau u B. BaitnOepra,
3apoabiieBoro cxoacrea K. M. bapa), npaswia (munumyma FO. JluGuxa,
SKOJIOTMUECKON NUpaMubl SHEpPruM), rumnores3bl (runore3a «mupa PHK» V.
I'unGepra);

YMEHUE  BIAJETh  OCHOBHBIMM  METOAAaMH  HAYYHOrO  IO3HaHUA,
UCIIOJIb3yEMbIMU B OMOJIOTMYECKUX MCCIIEIOBAHUSIX )KUBBIX 00BEKTOB M IKOCUCTEM
(omucanue, M3MepeHue, HabJIOJIeHHEe, JKCIIEPUMEHT), CIOCOO0AMU BBISIBICHHS |
OLICHKHU aHTPOIIOT'€HHbIX U3MEHEHUI B PUPOJE;

YMEHHUE BBIJACIATh CYIIECTBEHHbIE NPU3HAKHU: BHJIOB, OHOI€OLEHO30B,
KOCUCTEM M OHochepbl, CTAOWIM3UPYIOIIETO, ABMKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOI'0 orbopa, AJUTONATPUYECKOI O " CUMIIaTPUYECKOTO
BUJ000PA30BaHUs, BIMSHUS JBMXKYLIUX CHJI SBOJIIOLUU HA T€HO(OH] MOy,
IPUCIIOCOOJIEHHOCTH OPraHU3MOB K cpejie OOUTaHUs, YepeAOBaHUsl HaNpaBICHUN
ABOJIIOIUH, KPYTOBOPOTA BEIIECTB U MOTOKA SHEPTUU B IKOCUCTEMAX;

YMEHHE YCTAHABJIMBATh B3aUMOCBA3M MEXAY IpOLECCaMU HBOJIIOLMH,
JIBKYIIUMH CUJIAMU aHTPOIIOT€He3a, KOMIOHEHTAMHM Pa3JIMYHBIX AKOCHUCTEM U
IPUCIIOCOOJICHUSMHU K HUM OpraHU3MOB;

YMEHUE  BBIABIATH  OTJIMYUTEIbHBIE  TPU3HAKH  KUBBIX  CHCTEM,
MIPHUCTIOCOOJICHHOCTh BHJIIOB K Cpefie oOuTaHus, aOUOTHYECKUX W OMOTUYECKUX



KOMIIOHEHTOB ~ JKOCHCTEM, B3aUMOCBSI3€ii  OpraHM3MOB B  COOOIIECTBaX,
AHTPOIIOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE WCIOJIb30BaTh COOTBETCTBYIONINE apPTyMEHTBI, OHOJOTHYCCKYIO
TEPMHUHOJIOTUIO U CUMBOJIUKY JIJISl JIOKAa3aTENbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBSI3U OPTaHU3MOB U CPEIbl OOWTAHUS, CIMHCTBA
YeIIOBEYECKHX pac, HEOOXOAMMOCTH COXpaHEHHs MHOTrooOpa3usi BHJIOB W
AKOCUCTEM KaK yCIIOBHUS COCYIIIECTBOBAHMSI MPUPOJIBI M YEJIOBEUECTBA;

yMEHHE PeliaTh OMOIOTHIECKUE 3aa9U, BBISBIISITh IPHUUUHHO-CIICICTBCHHBIC
CBSI3U MEXTY UCCIIETYEMbIMU OMOJIOTHIECKUMH TPOIECCAMU U SBIICHUSMH, J1eaTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHHUH TIOJYYCHHBIX PE3yIbTaTOB;

yYMEHHUE BBINOIHATH JIa0OpAaTOPHBIE M MpPaKTUYECKHUe paldoThl, COOMIOIATH
npaBWIa MpU paboTe ¢ y4eOHBIM 1 Ta00paTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIIBUTATh THUIIOTE3bI, TMPOBEPATh WX OKCICPUMEHTAIHLHBIMHU
cpeacTBamu, GOpMyIUpys I1eJdb HWCCIEIOBAHMS, AaHATU3UPOBATH IOTYYCHHbBIE
pe3yNbTaThl U JENIaTh BHIBOIBI,

yMEHHE Y4YacTBOBaTh B y4e€OHO-HCCIIEIOBATEIBCKON padoTe Mo OHMOIOoruw,
OKOJIOTUU W MEIUIIMHE, MPOBOJUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
NyOJMYHO  TPEJACTaBIATH  IOJYYCHHBIE  pe3yibTaThl HAa  YYCHHUYECKHUX
KOH(EpEeHITUSX;

yMEHHUE OIEHUBATH THMOTE3bl M TEOPUU O TIPOUCXOXKICHUH JKU3HU, YETOBEKA
¥ YEJIOBEYECCKUX pac, O MPUYHMHAX, MOCIEACTBUAX M CIIOCO0AaX MPEIOTBpAIICHUSI
ro0aabHBIX U3MEHEHUM B Ouocdepe;

yMEHHE OCYIIECTBISATh OCO3HAHHBIN BBIOOp Oynaymieidl mpodeccroHambHOM
JEATENHHOCTH B 00JACTU OMOJIOTHUH, SKOJIOTHH, TPUPOOTIOTH30BAHMS, MEAUITIHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPHH, CEITLCKOr0 XO35SHCTBA, MHIIECBOU
IPOMBIIUIEHHOCTH, YIAyOJNsATh TO3HABATEIbHBIN HWHTEpEC, HaIpaBiICHHBIA Ha
OCO3HAHHBIM  BBIOOP  COOTBETCTBYIOIIECH  mpodeccu W MPOAOHKCHHE
OMOJIOrMYecKoro 00pa3oBaHusl B OpraHM3AIMSIX CPEAHET0 MPo(ecCHOHAIBHOTO U
BBICIIIEI0 00pa30BaHMUsL.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanuyecrBo yacos DJIEeKTPOHHBIE
HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Ne ni/m KonTtpoasnbie | IIpakTnueckne
NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypchbl
1 buonorus xak Hayka 1 Bubnuoteka LIOK
2 JKuBbIE CHCTEMBI M X U3yYEHHE 2 bubamorexa LIOK
3 buonorus knetku 2 0.5 Bubamorexa LIOK
4 XuMHU4ecKasl OpraHu3anusl KJICTKU 10 1 Bubamorexa LIOK
5 Ctpoenue U pyHKIMU KIETKH 8 2 bubamorexa LOK
6 OOMeH BellecTB U MpeBpallleHrne YHEPTUH B 9 1 1 Bubnunoteka LLOK
KJIETKE
7 Hacnencrsennas I/IHcpopMauI/m 54 9 05 Bubnnoteka LLOK
peanusanys €€ B KJIETKE '
8 JKW3HEHHBIN [IUKIT KIETKA 6 1 1 Bubamoreka LIOK
9 Ctpoenue U pyHKIIMHM OPraHU3MOB 17 1.5 bubamorexa LIOK
10 PazmHOXeHUE U pa3BUTHE OPraHU3MOB 8 1.5 bubnamoreka LIOK
11 I'eneTnka — HayKa O HAaCJIEACTBEHHOCTH U ’ 1 05 Bnubnnoteka LLOK
M3MEHUYUBOCTH OpraHU3MOB ’
12 3aKOHOMEPHOCTH HACTEICTBEHHOCTH 10 1 Bubnunoteka LIOK




Bubnnoteka LLOK

13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6 1

14 ['eHeTHKa YenoBeKa 3 0.5 Bubnuoreka LIOK

15 Cenekuys OpraHu3MOB 4 1 Bubnmnoreka LIOK

16 Buorexuoiorus u cuaTeTHYECKasa OMOIOTUs 4 Bubnunoteka LIOK

17 PesepBHOE BpeMms 1 Bubnunoreka LLOK
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 102 13




11 KUIACC

KoanuyectBo yacos DJIEeKTPOHHBIE
HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Ne i/ Konrpoabubie | IIpakTuyeckue
NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThbI
pecypcsl
1 3apoKJI€HUE U Pa3BUTHUE IBOJIFOIIMOHHBIX 4 Bubnunoteka LLOK
MpeACTaBICHUN B OMOJIOTUH
2 MukposBosronus U e€ pe3ybTaTbl 14 2 Bubamorexa LIOK
3 Makpo3BOIIOLIHS U €€ PE3YIbTAThI 6 Bubavoreka LIOK
[IpoucxoxneHue u pa3BUTHE KU3HU Ha Bnbnnoteka LLIOK
4 15 1 1.5
3emiie
5 [IpoucxoxneHne yeaoBeKa — aHTPOIIOT€HE3 10 1 bubamorexa LOK
DKOJIOTHSI — HayKa O B3aMMOOTHOILICHUSX Bubnnoteka LLOK
6 OpPraHU3MOB U HaJOPraHU3MEHHBIX CUCTEM 3 0.5
C OKpY’Karollen cpeion
7 OpranusMmsl 1 cpeia 0OUTaHUS 9 1.5 bubnamoreka LIOK
8 DKOJIOTHS BUJOB U MOIMYJISIITUI 9 0.5 Bubanoteka LIOK
9 DKousorus cool1IecTB. DKOJIOTHIECKUE 12 0.5 Bubnnoteka LIOK
CUCTEMBI :
10 Brocdepa — rinobanpHas SKOCHCTEMA 6 Bubanorexa LIOK
11 UYenoBek U OKpyKarouas cpeia 6 1 Bubnmoteka LIOK
12 O6061eHne 8 1 bubnamoreka LIOK




OBIIEE KOJIMYECTBO YACOB II1O ITPOI'PAMME
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IHOYPOYHOE IIVTIAHUPOBAHUE

10 KJIIACC
Konun4yecrBo yacos DJIEeKTPOHHBIE
Ne Hara undgposbie
Tema ypoka Kontpoabubie | IlpakTuueckne
n/n Bcero U3y4yeHHsi | oOpa3oBaTeJIbHbIE
padoTbI padoTsI
pecypcbl
1 buosnorus kak KOMIUIEKCHas HayKa U Kak 1 Bubnnoteka LIOK
9acTh COBPEMEHHOTO 00IIIecTBa
2 JKvBbI€ CHCTEMBI M X CBOWCTBA 1 bubamorexa LIOK
3 YpoBHEBast OpraHu3anys )KUBBIX CUCTEM 1 Bubmoreka LIOK
4 Hctopust OTKpBITHS M U3YUEHHS KIIETKU. 1 Bubanoteka LIOK
Kinerounas Teopus
MeToasl MOJIEKYJIIPHON M KIETOYHON Bubnnoteka LLIOK
ouonoruu. [Ipaktnueckas padora
5 «M3ydyeHne MeTo10B KJIIETOYHOH OHOJIOTHH | 0.5
(xpomatorpadus, anexrpodopes, '
nuddepeHmanbHoe EHTpUGYyTUpoOBaHUE,
[TLP)»
6 XUMUYECKUI COCTAB KIETKU 1 bubamorexa LIOK
7 MuHepanbHbI€ BellleCTBa KIETKH, UX 1 Bubnunoteka LIOK
Ouosornyeckas poib
Oprannyeckue BeuecTBa KJIeTKU — OeJKH. Bubanoteka LIOK
g JlaGopaTopHas pabora «OOHapyxeHue | 0.5

OEJIKOB C TTOMOIIIBIO Ka4eCTBEHHBIX
peaxKuuii»




CoiicTBa, knaccupukanyst U GyHKIUU

Bubnnoteka LLOK

? OeNKoB
10 Opranuyeckue BelecTBa KIeTKH — Bubnnoteka LIOK
YTJIEBOJIbI
11 OpraHI/IquKI/Ie BEIIESCTBA KIIETKH — Bubanoteka LLOK
JIUTIH 1B
Hyxnennossie kucnotsl. JJHK n PHK. Bubnuoteka LIOK
2 JlaGopatopHas pabora «MccnenoBanue 0.5
HYKJICHHOBBIX KUCJIOT, BBIJCJIICHHBIX U3 ’
KJIIETOK Pa3JIM4YHbIX OPraHU3MOB)
13 Crpoenue u pynkiuu ATD. Ipyrue Bubnnoteka LIOK
HykieosuaTpudocharer (HTD)
14 Cexsenuponanue JJTHK. Metobl Bubamnoteka LIOK
TF€HOMUKH, TPAHCKPUIITOMUKH, IPOTEOMHUKHU
15 MeToabl CTpYKTYpHOI OHMOJIOTHH Bubavoteka LIOK
16 Tunsl ketok. [IpokapuoTnyueckas KieTka bubanotexa LIOK
CrtpoeHme 2yKapuOTHIECKOM KIETKHU. Bubnnoteka LLOK
17 [Tpaktuueckas padorta «/3yueHue cBOMCTB 0.5
KJIETOYHOM MeMOpaHb»
18 TToBEepXHOCTHBIH anmapaTr KIeTKH Bubnnorexa LIOK
OpnHoMeMOpaHHBIE OPraHOUIbI KIETKH. Bubnnoteka LIOK
19 [Tpaktuueckas padora «M3yuenue
JIBUKEHMSI LINTOIUIA3Mbl B PACTUTENBHBIX 05
KIIETKax»
20 I1osryaBTOHOMHBIE OPTaHOU/IBI KIIETKHU: 05 Bubnnoteka LIOK

MUTOXOHJIPHH, TIacTU L. JIabopaTopHas




pa60Ta «HccnepoBanue njaa3Mom3a u
JACIIIa3MOJIM3a B PACTUTCIIBHBIX KIICTKAX)

21

HememMOpaHHbIe OpraHOUIbI KIETKH

Bubnnoteka LLOK

22

Ctpoenue u pyHKIUH apa

Bubnnoteka LLOK

23

CpaBHuUTeNbHAs XapaKTePUCTHKA KIETOK
sykapuot. JlabopaTopHas padora
«M3yuenue cTpoeHHs KIETOK PA3IMYHbIX
OpPTraHU3MOBY

0.5

Bubanoteka LLOK

24

ACCUMMJISIIIAS Y TUCCUMIIISIITUST — JIBE
CTOpOHBI MeTabou3Ma. Turmbsl oOMeHa
BemiectB. JlabopaTopHas pabota
«M3yueHne KaTaIMTUIECKOW aKTUBHOCTH
(dbepMeHTOB (Ha mpUMepe aMIJIa3bl WK
KaTaJia3bl)»

bubanoteka LLOK

25

DepMEHTAaTUBHBIN XapaKTep peaklui
KJIETOYHOro MeTabonusma. JlabopaTopHas
pabota «M3yuenue pepmMeHTaTUBHOTO
pacIuenIeHus NepoKCUIa BOLOPOa B
PaCTUTENBHBIX U )KUBOTHBIX KIETKAX»

0.5

Bubnnoteka LLIOK

26

benku-akTHBaTOPHI M OCIKU-UHTHOUTOPHI

Bubnnoteka LLOK

27

ABTOTpO]HBIN TUIT 0OOMEHA BEIIECTB

bnbanoteka LLOK

28

dortocunTes

Bubnmoteka LLOK

29

Xemocuntes. JlabopaTopnas padora
«CpaBHeHHe IpolieccoB POTOCHHTE3A U
XEMOCHHTE32)

0.5

Bubnnoteka LLOK




AnaspoOHbIe OpraHu3Mbl. Buibl 6posxeHus.

Bubnnoteka LLOK

30 JlabopaTtopHnast pabota «CpaBHEHHE
IIPOLIECCOB OPOKEHUS U JIbIXaHUS
AdpOOHBIE OPTaHU3MBI. JTaIbI Bubnunoteka LIOK
HHEPreTUYeCcKOro oomMeHa. JHeprus
31 MeMOpaHHOTO TpaueHTa TPOTOHOB.
Cunte3 AT®: Pabota nporonHoit AT®-
CHHTa3bl
KonrponbHas padorta no Teme "O6MeH Bubanorteka LIOK
32 BELICCTB U MIPEBPALLECHUE JHEPTHUHU B
KJeTke"
33 Peaknuu MaTpu4HOro CHHTE3a Bubavoteka LIOK
34 Tpanckpunuus — matpuunsblil cuate3 PHK Bubavoteka LIOK
35 Tpancnsauus u eé STarnsl Bubamotexa LIOK
36 KoaupoBanue amunokuciot. Poib Bubnunoteka LIOK
pudocom B OnocuHTe3e Oenka
37 OpraHuzanms TeHoMa y NpOKapHuoT U Bubnnoteka LLOK
JYKapHuoT
38 MoutekyisipHbIE MEXaHU3MBI KCIIPECCUU Bubanoteka LIOK
T€HOB y JYKapHoT
Bupycbl — HeksieTouHble (POPMBI KU3ZHU U Bubnnoteka LIOK
39 oOnuraTHbIe napa3utel. [IpakTHueckas 0.5
pabota «Co31aHue MOJeNIN BUPYCa»
40 BupycHsbie 3a0051eBaHus YE€IIOBEKa, Bbubnnoteka LLOK

KUBOTHBIX, PACTCHUIN




Bubnnoteka LLOK

41 HanorexHosnoruu B OMOJIOTUH U MEAUIIMHE

42 JKu3HeHHBIH TUKI KIeTKH Bubamotexa LIOK

43 Matpuunsiii cunres JJHK Bubmoreka LIOK
Xpomocowmsbl. JlabopaTopHast padora Bubnnoteka LLOK

44 «M3yueHrne XpoMOCOM Ha FTOTOBBIX 0.5
MUKpOIIpenapaTax»

45 JleneHue KIeTKU — MHUTO3 Bubavoteka LIOK
THIBI KIETOK. KapHOKHHe3 U IIUTOKHUHE3. Bubnnoteka LLOK
Perynsus )kU3HEHHOT O IIUKJIa KJIETOK.

46 Jlaboparopuas pabota «Habmonenue 0.5
MHUTO32 B KJIETKaX KOHUYMKA KOpPEIlKa JIyKa
(Ha TOTOBBIX MHUKpOIIperapaTax)

47 KonTponbhas pabora no teme "Peakuuu Bubnnoteka LIOK
MaTpUYHOTO cHHTe3a"

48 OpranusM Kak €JMHOE 11eJ10€ Bubnunorteka LIOK

49 Txanu pacrenuil. JlabopatopHas pabora 0.5 Bubnunoreka LLOK
«M3ydeHne TKaHEH pacTeHUIN» '

TkaHM )XKUBOTHBIX M YEJIOBEKA. Bubnnoteka LLIOK

50 JlaGopaTtopnas pabota «3ydueHue TKaHeH 0.5
KUBOTHBIX)»

Opransbl. CucteMsl opranoB. JIJabopartopHas Bubnuoteka LIOK

51 pabota «/3yueHnue opraHoB IIBETKOBOTO 0.5
pacTeHus»

52 Ormopa Tena opraHu3MoB bubavoteka LIOK




Bubanoteka LLOK

53 JIBU>KeHrEe OpraHu3MoB

54 [TuTanue OpraHu3MOB bubanorexa LIOK

55 IInTanue MO3BOHOYHBIX JKMBOTHBIX. Bubnnoteka LLIOK
IInmeBapuTenbHas CUCTEMA YEJIOBEKa

56 JIpIXaHHMEe OPTaHU3MOB Bubauotexa LIOK

57 JlpIxaHue Mmo3BOHOYHBIX KUBOTHBIX U Bubnunoteka LIOK
YyeJI0BEKa

58 TpaHcnopT BewecTB y OpraHu3MOB Bubanorexa LIOK

59 KpoBeHocHas cucteMa mo3BOHOYHBIX Bubnunoteka LLOK
JKUBOTHBIX U YEJIOBEKa

60 Boigenenue y opraHu3MoB Bubnnorexa LIOK

61 3ammra y OpraHu3MOB Bubauoteka LIOK

62 MMMyHHas cucTeMa 4eoBeKa Bubanoteka LIOK

63 PazapaxxumocTs u perynsiamnus y Bubanoteka LIOK
OpraHu3MOB

64 I'ymopasibHast peryisanys U S3HIOKpUHHAs BubnnoTteka LIOK
CHUCTEMA XUBOTHBIX U YEJIOBEKA

65 @DOopMBI Pa3MHOKEHUS OPTraHU3MOB Bubavoteka LIOK

66 ITonoBoe pa3sMHOKEHHE Bubnnorexa LIOK

o bubanotek K
67 Meiios 6amorexa LIO
68 I'ameroreHe3. O6pa3oBaHUE U Pa3BUTHE 0.5 bubavoteka LIOK




NOJIOBBIX KJIeTOK. JlabopaTopHast paboTa
«M3yueHne cTpoeHus MOJIOBBIX KIETOK Ha
rOTOBBIX MUKpOIIpEnapaTax»

69

NunuBunyanbHOE pa3BUTHE OPraHU3MOB —
OHTOI'CHE3

Bubnnoteka LLIOK

70

3akiagka OpraHoB U TKaHEH u3
3apOI[I)IIHeBI>IX JINCTKOB

Bubnunoteka LLOK

71

PocT u pa3BuTHE JKUBOTHBIX.
Jlaboparopnas pabota «BbisiBieHue
MIPU3HAKOB CXO/ICTBA 3apOIbIIIeH
MTO3BOHOYHBIX KHBOTHBIX)

0.5

Bubnnoteka LLOK

72

Pa3MHOXeEHME U pa3BUTUE PACTEHUI.
Jlaboparopnas pabota «CTpoeHHE OPraHoB
Pa3MHOXKEHHUS BBICIIUX PaCTEHUI»

0.5

Bubnnoteka LLOK

73

Konrponsnas padora no teme "Ctpoenue u
(byHKIMU OpaHU3MOB"

Bubnnoteka LLOK

74

I/ICTOpI/IH CTAHOBJICHUA U PAa3BUTUA
FCHCTUKH KaK HayKH. OCHOBHBIE IIOHATHS U
CHUMBOJIBI TeHeTUKH. JIabopaTtopHas padoTa
«/Ipo3zoduna kak 00bEKT FTeHETHUECKUX
UCCIIEIOBAaHHI»

0.5

bnbanoteka LLOK

75

3aKOHOMEPHOCTH HACIIEAOBAHUS
npu3HaKoB. MoHOTHOpUIHOE
ckpemuBanue. [Ipaktiuueckas padora
"HN3yueHue pe3yabTaToB MOHOTHUOPUIHOTO
CKpemuBaHus y Apo3oduibr"

0.5

Bubnumoteka LLOK

76

[{uTonornvyeckue OCHOBBI MOHOTHOPHIHOTO
CKpELIMBaHUS

Bubnnoteka LLIOK




Amnanusupytoniee ckperuBanue. Hermonxoe

Bubnnoteka LLOK

77
JIOMUHUPOBaHUE
I[HFHGpHI[Hoe CKpelIUBaHUE. Bubnnoteka LLOK
73 [Tpaktuueckas padora «M3yuenue 0.5
pe3yabTaTOB TUTHOPUIHOTO CKPEIIMBAHUS '
y 1p030(OHITBI
79 [IuTonoruyeckrue OCHOBBI I[I/IFI/I6pI/IIIHOFO Bubanoteka LLIOK
CKpEILMBAHUS
80 CuensieHHOE HaclieIoOBaHUE MTPU3HAKOB Bubauotexa LIOK
81 XpoMOcOMHas TeOpHs HACTEACTBEHHOCTH Bubauorexa LIOK
82 I'eneTuka moia Bubnmorexa LIOK
83 ['eHoTHn Kak 1eI0CTHAS cCHUCTEMa Bubamotexa LIOK
24 I'eneTn4ecKnii KOHTPOJIb Pa3BUTHS Bubnnoteka LLIOK
pacTeHuM, KUBOTHBIX U YEIIOBEKA
25 N3meHnunBOCTH IpU3HAKOB. BubI Bubnnorteka LIOK
W3MEHYHUBOCTHU
86 MoaundukanoHHas H3MEHYNBOCTh Bubanoteka LIOK
BapurannoHHBI pal U BapuallMOHHAs Bubanoteka LIOK
kpuBas. JlaboparopHas paboTa
g7 «HMccnenoBanre 3aKOHOMEPHOCTEN 0.5
MOAN(PUKAITMOHHON U3MEHYUBOCTH. '
IlocTpoeHue BapualluOHHOTO psiia U
BAapUALIMOHHON KPUBO»
38 I'emoTnnuueckass U3MEHUHBOCTb. bubanoteka LLOK

KoMmb6uHaTuBHAs M3MEHUYUBOCTD




89

MyTanuoHHas "3MEHYHUBOCTb.
[IpaxkTrueckas padbora «MyTtauuu y
Jpo30¢uIiIbl (Ha TOTOBBIX
MUKpOIIpenaparax)»

0.5

Bubnmoteka LLOK

90

3aKOHOMepHOCTI/I MYTAlMOHHOTI'O ITpoLecca.
OnureHeTnKa U SITUTeHOMHKA

Bubnmoteka LLOK

91

HToroBast KOHTpoOsbHAs padoTa /
Bcepoccuiickas npoBepouHas paboTa

Bubanoteka LLIOK

92

I'enetuka yenoseka. [IpakTudeckas pabora
"CocTaBJIeHHE U aHaJIu3 POJOCIOBHOMI"

0.5

bubnumoteka LLOK

93

MeTtoIbl METUIIMHCKON T'€HETUKHA

Bubnnoteka LLOK

94

3HaueHNE MEIUIIMHCKON T€HETUKHA B
NPEJOTBPALICHUN U JICUEHUH FCHETUYECKUX
3a00JIEBAHUI YEIIOBEKA

0.5

bubnumoteka LLOK

95

OCHOBHBIE TTIOHSITHS CEJIEKIINH.
Jlaboparopnas pabota "M3ydeHue copToB
KYJIbTYPHBIX PACTEHUH U TIOPOJ TOMAIITHUX
JKUBOTHBIX"

0.5

Bubnnoteka LLOK

96

MeTobl ceIeKIIMOHHON paOoTHI.
JlabopaTtopHnast pabota "N3ydeHue MeTo10B
CEJIEKIIUU pacTeHui"

Bubnnoteka LLIOK

97

JlocTr>KeHMs CeNeKInn pacCTeHUN U
*KHUBOTHBIX. [IpakTryeckas pabota
"IIpuBuBKa pacTeHHi"

Bubnnoteka LLIOK

98

CoxpaHeHue, U3y4eHUe U UCII0Ib30BaHHE
T€HETUYECKUX PECYPCOB

0.5

bubanoteka LLOK

99

buorexHoorus kak HayKa 1 O0Tpacjib

Bubnnoteka LLOK




npousBoJicTBa. [IpakTnyeckas padota
"N3y4yeHne 00beKTOB OMOTEXHOIOTUH"

100

OcHOBHbIE HaNPaBIEHUS CUHTETUYECKUI

Bubnnoteka LLOK

OMOJIOTHH
101 XpoMOCOMHAas ¥ TeHHAsT HHKEHEPHUS 1 Bubnnoreka LIOK
102 MeauiuHCKIue OMOTEXHOJIOT I 1 Bubnmoteka LIOK
OBIIEE KOJIMYECTBO YACOB I10O L0 135
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11 KUIACC

KounyecTBo 4acoB DJIeKTPOHHBIE
Ne ara u(pposbIe
n/n Tema ypoka Bcero Kontpoaeubie | - IpakTiieckue flliiy'—leﬂl/lﬂ 361()1;I;OB3TEJIBHLIG
padoThI padoThI pecypest
| OBoJOIMOHHAs Teopus Y. |
JapBuna
) JIBHoKyIIE CUIIBI DBOJIOLIUU 1 Bubnnoteka LOK
BU0B 1o Y. JlapBuny
Bboprba 3a cymecTBoBanue, Bubnnoteka LLOK
3 €CTECTBEHHBIN U UCKYCCTBEHHBIN 1
oTOop
4 DopMUPOBAHUE CUHTETUYECKON | Bubnmnoteka LIOK
TEOPHUH IBOJIIOIIUN
Drallbl 3BOJIIOIIMOHHOIO Mpoliecca: Bnubnnoteka LOK
5 MHUKPO3BOIIOLHUS U 1
MaKpO3BOIIOLHUS
6 [lomynsaumst — 351eMeHTapHast 1 Brubnnoteka LLOK
€JIMHHIIA YBOIIOLIMU
3aKOH Nr€HETUYECKOI0 pPaBHOBECHS Bubnunoteka LLOK
JIx. Xapau, B. BaitnOepra.
7 JlaGopaTopHast pabota 1 0.5
«BBbIsIBIICHUE U3MEHUHUBOCTH Y
oco0elt 0JTHOro BUIa»
g DneMeHTapHbIe (GaKTOPHI | Bubnnoteka LLOK
3BOJIIOIUA




D¢ dexr ocHoBaremnst. dPpdext
OYTBIJIOYHOTO TOPJIBIIIKA

Bubnnoteka LLOK

10

Murpaunu. M3onsuun
MOTYJISIIUI: reorpaduyeckas,
Ouosjoruveckas

Bubnnoteka LOK

11

EcrectBennsiii oTo0p —
HaIpaBJSIOMMA PakTop
3BOJIIOLIUA

bubnnoteka LLOK

12

[TosoBoii oTOOP

Bubnnoteka LLOK

13

[Iprcnoco0aeHHOCTh OPraHU3MOB
KaK pe3y/IbTaT MUKPO3BOJIIOLINH.
JIaGopatopHas pabota «/3y4yeHue
apoMop(030B M UINOATANITALUH Y
pacTeHuil U )KUBOTHBIX)

0.5

Bubnunoteka LOK

14

[Ipumepsl mprcocobIeHUH y
OpPraHu3MOB: MOP(OJIOTHYECKHUE,
(dbuzmoIorNUecKue,
OMOXMMHUYECKHE, TIOBEICHYCCKHE.
JlaGopaTopHast pabota
«[IpucnocobneHus OpraHu3MoB U
UX OTHOCHUTEJIbHAS
1eJIeCO00Pa3HOCTh

0.5

Bubnnoteka LOK

15

Bun, ero kpurepun u CTpykTypa.
JlaboparopHas paboTa
«CpaBHeHUE BUJIOB 110
MOpP(OJIOTHYECKOMY KPUTEPUIO»

0.5

Bubnunoteka LOK

16

CrpykTtypa BHIa

Bubnunoteka LOK




17

BunooOpa3oBanue kak pe3yiabTar
MHUKPO3BOIIOIUU

Bubnnoteka LLOK

18

CBsI3b MUKPO3BOJIIOLIMH U
SMUAEMHOIOTUN

Bubnnoteka LOK

19

MakposBostronus.
ITameoHTOTOrMYUECKHE METOBI
I/I3y11€HI/I$[ 3BOJIFOIINH

Bubnnoteka LLOK

20

buoreorpaduueckue meTob1
W3YYEHHUS SBOJTIOINH

Bubnnoteka LLOK

21

OMOpHOIOTHYECKHE U
CPaBHUTEIBHO-MOP(OIOrHYECKUE
METO/IbI U3y4YEHHS IBOJIOIIUU

Bubnunoteka LIOK

22

MouekyJIIpHO-TeHETHUECKHE,
OMOXHMHYECKHE U
MaTeMATUYECKUE METOIBI
W3YYEHHUS IBOTIOIHH

Bbubnnoteka LLOK

23

OO6mre 3aKOHOMEPHOCTH
SBOJIIOLUHN

bubnnoteka LLOK

24

AnantvBHas paadaius.
HepaBHOMEpHOCTH TEMIIOB
DBOJIOLHUU

Bubnnoteka LOK

25

Hayunble runoressl
MIPOUCXOXKICHUS )KU3HU Ha 3emiie

Bubnnoteka LOK

26

ZIOHay‘IHBIe npeacCTaBJICHUA O
3apOXKACHUHU KU3HU

Bubnunoteka LLOK

27

OCHOBHBIE dTaIbl
HEOPraHNYECKOH IBOTIOIUU

Bubnnoteka LLOK




28

T'unore3sl 3apOXKACHUS KU3HU

Bubnnoteka LLOK

29

Uctopus 3emiin 1 MeTOBI €€
uzyuenus. Jlaboparopnas padora
«M3ydenue u onucaHue
HCKOIIA€MbIX OCTAaTKOB JPEBHUX
OpraHU3MOBY

0.5

bubnnoteka LLOK

30

HavanbHble 3TaIIbl OpraHn4eckoin
3BOJIIOLIUA

Bubnnoteka LOK

31

DBONIOUS DYKapHOT

Bubnnoteka LLOK

32

OCHOBHBIE 3Tallbl BOJIIOINH
PacTUTEIBLHOTO MUpA.
[Ipaktuyeckas padora «M3yuenue

0COOEHHOCTEH CTPOCHUS pPaCcTeHUN

Pa3HbIX OTACIIOB»

0.5

Bubnunoteka LOK

33

OCHOBHBIE 3TaIIbI 9BOJJIIOIIMH
JKUBOTHOT'O MHpa

Bubnnoteka LOK

34

DBOJIONHS )KUBOTHBIX.
[IpaxTrueckas padora «3yuenue
0COOEHHOCTEHN CTPOECHHUS
MIO3BOHOYHBIX KUBOTHBIX)

0.5

Bubnnoteka LLOK

35

Pa3Butue xu3Hu Ha 3eMiie o
apam U nepuojam

Bubanoteka LLOK

36

MaccoBble BBIMUPAHUS —
9KOJIOTMYECKHE KPU3HUCHI
MPOILLIOTro

Bubnnoteka LLOK

37

CoBpeMeHHBIN IKOTOTUYECKUMA
KpHU3HC, €r0 0COOCHHOCTH

Bubnnoteka LLOK




COBpeMCHHaH CHUCTEMA
OpraHu4e€CKoro Mupa. OCHOBHEBIE

Bubnnoteka LLOK

38 CHUCTEMATUYECKHE TPYIIIBI
OpraHU3MOB
39 KoHntpoibHas paboTa 1o teme Bubnunoteka LLOK
"DBomronusa"”
40 AHTpoOnosnorus — Hayka o Bubnmnoteka LIOK
YEJI0BEKE
A1 PazBuTue npenacraBieHuii o Bubanoteka LIOK
MIPOUCXOXKICHUH YEJIOBEKA
MecTo yesoBeKka B CHCTEME Bubnunoteka LIOK
OpPraHUYECKOro MHpA.
4 JlaGopaTtopHas pabota «3ydeHue
O0COOEHHOCTEH CTPOEHUS CKelleTa 05
YEJI0BEKa, CBA3aHHBIX C
MPSIMOXOXKICHUEM»
43 JIBIOKyIIME CHIIbI aHTPOIIOT€HE3a Bubnuoteka LIOK
CooTHonIeHNEe ONOJIOTTYECKHUX U Bubnunoteka LLOK
44 COLIMANIBHBIX (PAaKTOPOB B
AHTpPOIIOT€HE3e
45 OCHOBHBIE CTAIH{ AHTPOTIOTEHE3a Bubauotexa LIOK
46 [TaneoreneTrka u majeoreHOMHUKA Bubanorexa LIOK
A7 DBOIOLUS COBPEMEHHOTO Bubnvoteka LIOK
YeJI0BeKa
43 Yenoseueckue pachl. 0.5 Bubnmnoteka LIOK

[paktuyeckas padora «M3yuenue




AKOJIOTHUYECKUX aganTalui
YCIO0BECKa»

49

MexIUCIUUIIIMHAPHBIE METOIBI
AHTPONOJIOTUH

Bubnnoteka LOK

50

3apokIeHue U pa3BUTHE HKOJIOTUN

Bubnnoteka LLOK

51

Metonasl sxkonoruu. Jlaboparopnas
pabora «3yueHne MeTo10B
9KOJIOTUYECKUX UCCIIEIOBAHUI

0.5

Bubnnoteka LOK

52

3HayeHue PKOJIOTNYECKNX 3HAHUHI
IUTA YeJIOBEKa

bubanoteka LLOK

53

Dkonoruyeckue HhakTopbl

Bubnnoteka LLOK

54

Abuotnueckue pakTopsl. CBeT
KaK 9KOJIOTUYECKHUH PaKTop.
JlaGopaTopHast pabota
«BoIsiBIeHUE PUCTIOCOOICHUI
OpPTraHH3MOB K BIUSHUIO CBETa»

0.5

Bubnnoteka LLOK

55

Abuotnueckue GaKTOpBI.
Temneparypa Kak KOJIOTHUECKHUN
dakrop. JlaboparopHast paboTa
«BbIsiBICHUE TTPHCTIOCOOICHUI
OpPraHU3MOB K BIUSHUIO
TEeMIIEpaTyphbI»

0.5

Bbubnnoteka LLOK

56

AbuoTtnueckue (GpakTopsl.
BiiaxxHOCTB KaK 3KOJIOTHYECKUI
(dakTop. JlabopatopHas pabora
«AHATOMHUYECKUE OCOOEHHOCTH
pacTeHUl U3 pa3HbIX MECT

0.5

Bubnnoteka LLOK




oOuTaHus»

Bubnnoteka LOK

57 Cpenpbl oOuTaHusI OpraHu3MOB
58 buonoruueckue puTMbl Bubamoreka LIOK
59 XKuznennsle popmMbl OPraHU3MOB Bubanorexa LIOK
60 buoTtnueckue paxTopsl Bubnuoteka LIOK
3HaueHne OMOTHYECKHUX Bubnunoteka LLOK
61 B3auMOAeHCTBUN I
CYILIECTBOBAHUS OPIaHU3MOB B
cpene oouTaHus
62 DKOJIOTUYECKUE XapaAKTEPUCTUKU Brubanoteka LLIOK
MOIYJISIUAN
OCHOBHBIE ITOKa3aTeIN Bubnnoteka LLOK
63 MOMYJISIIAN: YUCIEHHOCTb,
IJIOTHOCTB, BO3pAcTHAas U MOJIOBAs
CTPYKTypa
OCHOBHEBIE TTOKa3aTeIn Bubnunoteka LLOK
64 MTONYJISILIAN: POKIAEMOCTb,
MPUPOCT, TEMII POCTA,
CMEpPTHOCTb, MUTPALIUU
65 DKoJIoruuecKasi CTpykTypa Bubnuoteka LLOK
MOMYJISIIAN
66 JlvHamuka nonyJssanuu u eé Bubnnoteka LLOK
perysanus
67 Kpussle pocta uncieHHOCTH Bnubnnoteka LLOK

MOMImyJIaHrun. KpI/IBI)Ie BbBIDKMUBaHUA




DKoJoruveckas HUIa BUAA.
JlaGopaTopHas pabota

Bubnnoteka LLOK

68 0.5
«IIpucnocobienus cemsiH
pacTeHul K pacCEeJICHUIO»
69 Bun kak cucrema nomynsiuit Bubnnoreka LIOK
70 3aKOHOMEPHOCTH TTOBEJICHUS U Bubnnoteka LLOK
MUTpaIUi KUBOTHBIX
71 Co00111eCTBO OPraHU3MOB — Bubnuoreka LLOK
OHOLIEHO3
7 DKocucTemMa Kak OTKpbITast Bnubnnoteka LLOK
cucreMa
73 KpyroBoport BemiecT 1 moTok Bubnunoteka LLOK
SHEPIHH B 3KOCHCTEME
74 OCHOBHBIE TTOKa3aTeIN Bubnunoteka LLOK
SKOCHUCTEMBI
75 DKOJIOTHYECKUE MTUPAMUIIBI Bubnnoteka LIOK
76 H3menenus cooOmecTs — Bubnunoteka LLOK
CyKLECCUHU
[IpupoaHbie 5KOCUCTEMBI. Bubnunoteka LLOK
77 DKOCHUCTEMBI 03€p U PEK.
DKoCHUCTEMBI MOPEN U OKEAHOB
[IpuponHbie 3KOCUCTEMBI. Bubnunoteka LLOK
78 DKOCHUCTEMBI TYH/Ip, JIECOB,
CTEIEeH, MyCThIHb
79 AHTpONOreHHbIE SKOCHCTEMBI Bubanorexa LIOK




VYpb6oskocucremsl. [IpakTuueckas

Bubnnoteka LLOK

80 pabota «/3ydyeHue u onucanue 0.5
ypOOIKOCHUCTEMBI
3aKOHOMEPHOCTH (HOPMUPOBAHUS Bubnunoteka LLOK

81 OCHOBHBIX B3aUMOICHCTBUI
OpPraHU3MOB B 9KOCHUCTEMAX
MexaHU3MBI BO3JcHCTBHS Bubnnoteka LOK
3arps3HEHUN pPa3HbIX TUIIOB Ha

82 CyOOpraHU3MEHHOM,
OpraHU3MEHHOM, MOMYJISLHOHHOM
1 DKOCUCTEMHOM YPOBHSX

33 buocdepa — obmennanerapHas Bubnunoteka LLOK
obosouka 3emin

24 VYuenue B. . Bepnaackoro o Bubnuoteka LLOK
ounochepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHUS Brubanoteka LLOK
ouocdepsl

36 Kpyrosoports! BemecTs u Bubnnoteka LOK
OMOTCOXUMHUYECKHE ITUKITBI

g7 30HaBHOCTH OMOChEPHI. Bubnnoteka LLOK
OcHOBHBIE OMOMBI CYIITH

88 YcToiunBocTh 6Hocheps Bubamoreka LIOK

39 DKOJIOTUYECKUE KPU3UCHI U UX Bnbanoteka LLIOK
MIPUYMHBI

90 Bo3nelicTBrue yenoBeka Ha Bubnunoteka LLOK
ouochepy

91 AHTPOIIOIr€HHOE BO3ICHCTBUE HA Bubnnoreka LIOK




PaCTUTENBHBIN U )KUBOTHBI MUP

Bubnnoteka LOK

92 OxpaHa npupo/sl

OCHOBHBIE IPUHIUIIBI Brubanoteka LLOK
93 YCTONYMBOIO Pa3BUTHUSA

YeJI0BEYEeCTBA U MIPUPOJIbI

PammmonansHOE Bubnnoteka LOK
94 MIPUPOJIONONIE30BAHUE U

COXpaHEeHHEe OMOJIOTHYECKOTrO

pa3zHooOpa3zus 3eMiun
95 O6061eHue 1o TeMe "Dxoorus” Bubanoreka LIOK
96 HTorosast KOHTpOsIbHAs paboTa Bubamoreka LIOK

O0001IeH e IO TEME Bubanoteka LIOK
97 «MUKpO3BOTIOIMSA U

Maxpo3BOIOIHS X PE3YIbTATHD)

O06o001IeH e 10 TeMe Bubnnoteka LIOK
98 «IIpoucxoxxaeHue u pa3BUTHE

YKU3HH Ha 3eMie»

O0001Ienne Mo TEME Bubanoteka LLIOK
99 «IIpoucxoxaeHue yenoBeKa —

aHTPOTIOTEHE3»
100 O600menue mo reme «OpraHu3Mbl Bubanoteka LIOK

U cpeia OOUTaHHMSD
101 O0001enne o TeMe «IKOIOTHS Bubanoteka LIOK

BUJIOB U MOMYJISIUI
102 O6o06menne o Teme «bruocdepa —

rjio0ajibHasg PKOCUCTEMAY
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MPOBEPSIEMBIE HA EI'D 11O BUOJIOI'MA TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
IMPOI'PAMMBI CPEJTHEI'O OBIIIET'O OBPA3OBAHUS

Kon
NpoBepsieMoOro
TpeOOBaHMS

IIpoBepsieMble TpeGOBaHUSI K NMPeIMETHBIM Pe3yJbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTeJIbHOM NMPOrPaMMBbI CpeJIHero 001ero
o0pa3zoBaHus

ChopmupoBaHHOCTh 3HAHWUH O MECTE M POJHM OHOJIOTHH B CHCTEME
€CTECTBEHHBIX HayK, B dbopMupoBaHUH COBpPEMEHHOM
€CTEeCTBEHHOHAYYHON KapTUHBI MHUPA, B TIO3HAHUU 3aKOHOB MPUPOJIBI U
pElIeHUH KU3HEHHO BAXKHBIX COIUATBHO-ITUYECKHUX, YKOHOMUYCCKHUX,
9KOJIOTMYECKHUX IIPOOJIeM YeJIOBEYECTBa, a TAKKE B PELICHUH BOIIPOCOB
palMOHAaIBLHOTO MPUPOAOIOIE30BaHNUsA, B GOPMUPOBAHUH LIEHHOCTHOTO
OTHOILICHUSI K MPUPOJIE, OOLIECTBY, YEIOBEKY; O BKJIa/J€ POCCUICKUX U

3apyOeKHBIX YUEHBIX — OMOJIOTOB B Pa3BUTUE OUOJIOTHH

Bnagenune cuctemoii 3HaHUII 00 OCHOBHBIX METOJaxX HAyYHOIO
MO3HAHUS, UCIOJB3YEMbIX B OMOJIOTMUYECKUX HUCCIETOBAHMSIX >KUBBIX
O0OBEKTOB M DJKOcHCTeM (ONMUCaHUE, W3MEpPEHUe, TMPOBEACHUE
HaONMO/IeHNH); CcrocoO0aMy BBISIBICHUS U OIIEHKH aHTPOMOTCHHBIX
W3MEHEHUH B IIPUPOJIE.

YMeHue BBIIBUTaTh THIOTE3bI, NPOBEPATh UX JKCIEPUMEHTAJIbHBIMU
cpenctBamu, (opmynHupys 1edb HCCIEAOBaHHUS, AaHAITU3UPOBATH
MOJIYYCHHBIC PC3YyJIbTAaThl U ACJIaTh BBIBOABI.

BrisBiaenne 3aBUCHUMOCTH MCXKAY HCCICAYCMbIMU  BCJIWMYHMHAMU,
00BSICHEHUE TIOTYYEHHBIX PE3yIbTaTOB U (HOPMYIHPOBAHUE BHIBOJIOB C

HCIIOJIb30BAHHUEM HAYYHBIX HOHSITI/II\/’I, TCOpI/Iﬁ 1 3aKOHOB

YMeHue BiageTh CHUCTEMOM OMOJOTrMYECKMX 3HAHUM, KOTopas
BKJIFOUAET: OCHOBOIIOJIArarolye OUONOTMYECKUE TEPMHUHBI W TOHSTHS
(KM3Hb, KJI€TKa, TKaHb, OpraH, OPraHu3M, BHJ, MOMYJISIMS, SKOCHCTEMA,
ouorieHo3, Omocdepa; MeTaboIM3M, TOMEOCTa3, KJICTOUYHBIH WMMYHUTET,
OnocuHTe3 Oeika, OWOMOIMMEpPBI, JHUCKPETHOCTh, CaMOPETYIISIINS,
CaMOBOCIPOM3BE/ICHUE, HACJIEICTBEHHOCTD, W3MEHYMBOCTD,
SHEPrO3aBUCUMOCTb, POCT U Pa3BUTHE);

Ouosjoruueckue Teopuu: kiuerouHas Tteopusi T. IlIBanna, M.
[lneitnena, P. BupxoBa; KIOHAJIBHO-CEJEKTUBHOTO UMMyHHTeTa [l
Opnux, .M. MeunukoBa, XpoMOCOMHasi TEOpHUs HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apopsimieBoro cxoactsa K. bapa, sBomronmonHas

TCOpHUA 4. I[apBI/IHa, CUHTCTUYCCKAasA TCOpUA ISBOJJIOLUN, TCOPUIL




antporioreHeza Y. Jlapsuna; Teopus Oumoreornenosza B.H. Cykauépa;
yuenre H.M. BaBwiioBa o 1meHTpax MHOTOOOpa3usi U MPOUCXOXKICHHS
KyJnbTypHbIX pactenuid, ydyeHue A.H. CeepuoBa 0 nOyTsax u
HaIpaBJICHUAX 3BOJIOIUH, yueHue B.W. Bepnanckoro — o 6uocdepe);
3aKOHBI (€IMHOO0OPA3Hs MOTOMKOB IEPBOr0 MOKOJICHUS, PACIICIICHUS
MIPU3HAKOB, HE3aBUCUMOIO HacliejoBaHusl Mpu3HakoB [. Mennens;
CUEIJICHHOTO HAaclelIOBaHMs TMPU3HAKOB M HAPYLIEHUS CUEIUICHUs
reHoB T. Moprana; TOMOJOTMYECKHUX PSIAOB B HACIEICTBEHHOU
n3MeHunBoctd H.M. BasunoBa; renHernueckoro pasHoBecus JIx.
Xapmu u B. BaiinGepra; 3apogsimeBoro cxoactsa K. bopa;
ounoreHernueckuii 3akoH J. ['ekkens, @. Mioiepa);

MPUHIUIIBI (YUCTOTHI TAMET, KOMIUJIEMEHTaApPHOCTH);

npaBwia (MuHuMyma fO. JInbuxa, 3KOJIOrMuecKod MUpaMuabl YMCedn,
O1OMacChl U YHEPTHUH);

runote3sl (koauepBatHoit AWM. Omapuna, nepBuuHoro OympoHa JIxk.

Xonpeitna, mukpochep C. Dokca, pudozuma T. YUek)

Vmenue peiiaTtb IMOWCKOBBIC OHOJIOrHYSCKHE 3aJa4i; BbIABJIATH
MIPUIUHHO-CJICACTBCHHBIC CBsA3U MCXKIY HCCIIEAYEMBIMU
OMOJIOrHYECKUMHM 06T)CKTaMI/I, mpoueccamMmu W ABJIICHUAMU, OCJIATh
BBIBOJIbI M IIPOIrHO3bI HA OCHOBAHHWHU ITOJTYUYCHHBIX PE3YJIETATOB,

COCTaBJIATh I'CHOTHUIIMYCCKHUE CXEMBbI CKPCIIUMBAHUA IJI1 pPa3HbBIX TUIIOB
HacCJICAOBaHUA IIPU3HAKOB Yy OPraHHM3MOB, COCTABJIATH CXEMBI IICPECHOCA

BCHICCTB U DHCPIUU B SKOCUCTEMAX (I_ICHI/I IHUTaHWA, ITMIICBLIC CeTI/I)

YMeHue  yCTaHaBIMBATh  B3aUMOCBSI3M  MEXIy CTPOCHHEM H
(GYHKIMSAMU: OpraHOMIOB, KJIETOK pa3HBIX TKaHEW, OpraHamMu u
CHCTEMaMH OpPraHOB Y pAacTeHHWH, JKMBOTHBIX M YEJIOBEKa; MEXTY
JTarnaMu OOMEHa BEIECTB; ITallaMy KJIETOYHOI'O LIMKJIA U )KU3HEHHBIX
LUKJIOB OPraHU3MOB; 3TallaMU SMOPHUOHAIBHOTO PAa3BUTHUS; TEHOTHIIOM
u ¢enorunom, QeHorunoM U (GaKTOpaMu Cpenbl  OOUTaHUS;
npoIeccaMy  SBOJIIOLUH; JABIDKYIIMMH CHJIAMH  aHTPOIIOTEHE3a;
KOMIIOHEHTaMHU Pa3JUYHBIX 3KOCHUCTEM W NPUCHOCOOJICHUSMU K HUM

OpraHu3MoOB

VYMmenue BBIAC/IATH CYIICCTBCHHBIC ITPU3HAKU !

CTPOCHHS BUPYCOB, KIIETOK MPOKAPUOT U FYKAPHUOT; OJHOKICTOYHBIX U
MHOT'OKJICTOYHBIX OpPraHu3MOB, BHU/0B, 6I/IOFCOIIGHO3OB, 9KOCHUCTEM U
Omocdepsl; CTpPOEHUS OpPraHOB W CHCTEM OpPraHOB pACTEHUH,
JKMBOTHBIX, YCJIOBEKA, IMPOLCCCOB KUZHCACATCIBHOCTH, IMPOTECKAIOIINX

B OpraHu3sMax paCTeHHfI, JKHUBOTHBIX H 4YCJIOBCKA, OMOJIOrMYeCKUX




MpOIIECCOB: OOMeHa BemecTB (Meraboim3M), HHPOPMAMH U
MPEBpAICHUS] SHEPTHH, OpOKEHUS, aBTOTPO(HOTO U TeTepOTPO(HHOTO
TUIOB THTaHWs, (OTOCHHTE3a M XEMOCHHTE3a, MHTO03a, Meio03a,
ramMeTroreHesa, AMOpHOreHe3a, MOCTAIMOPHOHAIBLHOIO  Pa3BHTHS,
pPa3MHOXKCHHS, UHIMBHyaTbHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHE3a),
B3aMMOJICHCTBHSI TC€HOB, TI€TEPO3UCa; JCHCTBUH HMCKYCCTBEHHOTO
oTOopa, CTaOWIM3HUPYIOWIETO, JBWXKYIIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOTO O0TOOpa; ayuionaTpU4eckoro © CHMIIATPHUYECKOTO
BUJ000pa30BaHUS;, BIUSHUS IBHKYIIUX CHJ SBOJIOIUHN HAa TeHO(OH
MOMYJISIIIAK;, TIPUCTIOCOOJIEHHOCTH OPraHW3MOB K Cpele OOUTaHWs,
4YepeOBaHMs HAMpaBICHUN JBOJIONWH; KPYroBOPOTAa BEMIECTB U

IIOTOKA SHEPIUr B SKOCUCTEMAX

ChopmupoBaHHOCTh YMEHHS BBIIETATh CYIICCTBEHHBIE MPHU3HAKU
BUPYCOB, KJIETOK MPOKAPHOT U JYKAPHUOT, OJHOKICTOYHBIX H
MHOTOKJICTOYHBIX OPTaHW3MOB, BHIIOB, OMOTEOIICHO30B U IKOCUCTEM;
0COOEHHOCTH MPOLECCOB OOMEHA BEIIECTB U NPEBPALICHUS SHEPTUU B
KJIeTKe, (OTOCHHTE3a, TUIACTUYECKOTO M DHEPreTHYECKOro oOMeHa,
XEeMOCHHTE3a, MHTO03a, MeHo3a, OIUIOJIOTBOPEHUS, PpAa3BUTHI H
Pa3MHOKCHHS, WHINBHYyaTbHOTO PAa3BUTHUS OpraHn3Ma (OHTOTeHe3a),
O00pBOBI 3a CYyIIECTBOBaHKUE, €CTECTBEHHOTO 0TOOPa, BU000pa30BaHuUs,
MPUCIIOCOOJICHHOCTH OPTaHU3MOB K Cpele OOWTaHHs, BIUSHUS
KOMIIOHEHTOB 3KOCUCTEM, aHTPOIIOTCHHBIX U3MEHEHUH B DKOCUCTEMAaX
CBOEH MECTHOCTH, KPYrOBOPOTa BEIIECTB M IMPEBPAILCHUS DHEPTHH B

ouochepe

Ymenue UCIIOJIb30BaTh COOTBETCTBYIOIHE apryMeHTBI,
OMOJIOTHYECKYI0 TEPMUHOJOIMIO M CHUMBOJIMKY Ui JIOKa3aTeIbCTBA
pOJICTBA OPraHU3MOB Pa3HbIX CUCTEMATHUUYECKUX TPYII; B3aUMOCBS3H
OpPraHu3MOB U cpeabl OOUTaHMSA; €IMHCTBA YEJIOBEUYECKHX pac;
HEOO0XOAMMOCTH 3/I0pPOBOI0 00pa3a *KHU3HH, COXPAHEHUsI pa3HO0Opa3us
BUJOB M DKOCHUCTEM KaK YCJIOBUS COCYIIECTBOBAaHUS HPHUPOJBI U

YCJI0BCUCCTBA

YMeHHe KpUTHUYECKH OICHHMBAaTh WH(POPMAIMIO OHOJIOTHYECKOTO
COJICPKAHUS; WHTEPIPETUPOBATh STUYECKHE ACIEKThI COBPEMEHHBIX
HCCICIOBAHUIN B OuoyIoruu, MCOULIMHE, OMOTEXHOJIOTUH;
paccMaTpuBaTh riio0aabHbIE IKOJIOTHYECKUE poOIeMBbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO

MO3UIIHAIO




HHEPEYEHD 2JIEMEHTOB COAEPXAHMUS, IIPOBEPAEMbIX HA EI'D
1O BUOJIOT'UHN

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSN

brnonorns xak HaykKa. JKuBnIle cucTeMBI M MX HU3YUCHUC

1.1

CoBpemeHHast OHOJOTUS — KOMIUIEKCHAsE Hayka. buonormueckwe Hayku U
u3ydaemple UMM MpoOiembl. DyHAaMEHTalbHBIC, MPUKIATHBIE U TMOHCKOBBIE
HAy4YHBIC UCCIICIOBAHUS B OMOIOTHH.

3HaueHue Owojoruu B (OPMUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOU
kapTuHbl mupa. [Ipodeccun, cBsizanHble ¢ Ouonorueil. 3HaueHHe OHONOTHH B
MPAKTUYECKOW JESTEIBHOCTH YeJIOBEKa: MEAWIIMHE, CEeIhCKOM XO3SHCTBE,

IIPOMBILUIEHHOCTH, OXPaHEe IPUPOBI

1.2

JXKuBble cucTeMBl Kak TpeaMeT u3ydeHus ouonorun. CBONCTBA KHUBBIX CHUCTEM:
€IMHCTBO XMMHYECKOr0 COCTaBa, JTUCKPETHOCTh M ILIEJOCTHOCTh, CIOKHOCTH U
YIOPSAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTB, caMOOpraHu3anus,
CaMOBOCIIPOM3BEACHUE, PA3/IPa)KUMOCTh, U3MEHYHUBOCTb, POCT U PA3BUTHE.

YPpOBHH OpraHu3alii >KUBBIX CHUCTEM: MOJICKYJISIPHBIN, KJIETOYHBIM, TKAaHEBBIN,
OpraHU3MEHHBIMH, MOMYJISIIUOHHO-BUI0BOI, 9KOCUCTEMHBIN
(buoreoneHoTHueckuii), OuocdepHsiid. IIpormeccrl, MPOUCXOAAIINE B IKUBBIX
cucteMax. OCHOBHBbIC TpH3HAKH >KUBOro. JKM3Hb Kak (opMa CYIIECTBOBAHUS

MaTcpuun

1.3

Mertoabl Ounonoruueckoi Hayku. HaOmroneHnue, u3MepeHHe, 3KCIEPUMEHT,
cucremarusanms, MeraaHanu3. llonaTne o0 3aBUCMMONM UM HE3aBUCUMOU
nepemMeHHol. [lnanupoBanue skcnepuMenTa. [locTaHoBKa M MpOBEpKa TMIIOTES.
HyneBass runoresa. Ilonstue BbIOOpKM U €€ 1ocTOBEpHOCTh. Pa3zbpoc B
Oouosiornyeckux JaHHbIX. OIIEHKAa JOCTOBEPHOCTH MOJYYEHHBIX PpE3yJIbTaTOB.
[IpnuuHBl UCKaXKEHMs pe3yabTAaTOB JKCIepuMeHTa. lIoHATHE cTaTHCTHYECKOro

TECTA

Knerka kak Ouojoruyeckas cucremMa

2.1

Knerka — cTpykTypHO-QyHKIIMOHAJIbHAS €IMHHULA XKHUBOTrO. MCTOpHS OTKPBHITHA
kinetku. Paboter P. T'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH, M.
HIneiinen, P. Bupxos). OCHOBHBIE MOJI0KEHUSI COBPEMEHHON KJIETOUHOM TEOPHH.
MeTobl MOJIEKYIISIPHOM U KJIETOYHOM OMOJIOrMU: MUKPOCKOIIHUS, XpoMaTorpadus,
anexTpodopes, METOZ MEUEHBIX aTOMOB, muddepeHIaIbLHOe

neHTpudyrupoBanue, KyJIbTUBHPOBAHUE KIETOK

2.2

XHUMHWYECKHUN COCTaB KIETKU. Makpo-, MUKPO- U YIbTPaMUKpPOdJIeMEHThl. Bona u

eé POJib KaK paCTBOPUTCIISA, p€arcHTa, Y4aCTUC B CTPYKTYPHUPOBAHUU KIICTKH,




TeIUioperyasiunu. MuHepajabHble BEIECTBA KIETKH, UX OHOJOrudeckas polib.
PoJib KaTHOHOB U aHMOHOB B KJIETKE.

buonornueckne momumepsl. benku. AMUHOKHUCIOTHBIA COCTaB  OEJIKOB.
Crpyktypbl OenkoBoii Mousekynbl. [lepBuunas cTpykTypa Oelika, MENTHIHAS
CBs3b. BropuuHas, TpeTuuHas, 4YETBEpTUUHAs CTPYKTypbl. JleHaTyparus.
CgoiictBa 6enkoB. Knaccudukarus 6enxoB. buonornueckue pyHkunn 6€nKoB.
VYrneBonbl. MoHocaxapuibl, JUCaxapuibl, OJIUTOCaxapuabl U TOJUCAXAPHUJbL.
OO0muit mnaH CcTpoeHuss U (PU3UKO-XUMHUYECKHUE CBOMCTBA  YIJIEBOJIOB.
buonornueckue GyHKIIUU YTIIEBOIOB.

Jlumuael.  T'uppodunbHO-rHApodoOHBIe cBoiicTBa. Knaccudukauus nunmumos.
Tpurmunepunasl, Qochonunuasl, BOCKH, CTepouabl. buonorndeckune (QyHKIMU
mumuoB. O0mmye cBoicTBa OMOJIOTHUECKIX MEMOpaH — TEKY4eCTh, CIOCOOHOCTh
K CaM03aMbIKaHUIO, TIOJTYIPOHUIIAEMOCTb.

HyxneunoBeie kucnorsl. JJHK u PHK. CrpoeHune HYKIEHHOBBIX KHCIOT.
Hyxneorunpl. [puamun xommuiementapuoctu. [Ipasuno Yapradda. Ctpykrypa
JIHK — nBoitnas cniupanb. Mectonaxoxaenue u ouonorudeckue ¢pynkmuu JJHK.
Buast PHK. ®ynkuun PHK B knetke.

Crpoenne Monekyiabl AT®. Makpospruueckue cBsi3u B MoJekyiae ATO.
buonornueckue ¢pynkiun AT®. BoccTaHOBIEHHBIC IEPEHOCUNKH, UX (DYHKIIUU B
kietke. CekBennposanue /JHK.

CrtpykrypHass Ouojiorusi: OHMOXMMHYECKHME U OuO(PHU3NYECKUE HCCIEeTOBAHUI

COCTaBa U NPOCTPAHCTBEHHON CTPYKTYPhl OMOMOJIEKYI
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Tunel  KJIEeTOK: dJyKapuoTHdeckas U IpokapuoTuyeckas. CTpyKTypHO-
(byHKLIMOHAIbHBIE 00pa30BaHUs KIETKH.

Crtpoenue mnpokapuotuueckoil kietku. KierouHas cTeHka OakTepuil um apxeil.
OCOOEHHOCTH CTPOEHHUsI TeTepOTPOPHOl M aBTOTPO(GHONW MPOKAPUOTHUYECKUX
KJIETOK. MecTO U poJib MPOKAPUOT B OMOLIEHO3aX.

Crpoenre U (pyHKIMOHHPOBAHHE HSYKAPUOTHUECKOH KieTku. Ilmazmartuueckas
MeMOpana (turazmanemma). CTpyKTypa Iia3MaTudeckoil MmemOpansl. TpaHcmopT
BELIECTB uepe3 IUIa3MaTHYeCKyl0 MeMOpaHy: maccuBHbBIM  (auddysus,
oOneruénHass audQy3us), aKTUBHBIM (MEPBUYHBIA U BTOPUYHBIA AKTHUBHBII
TpaHcnopt). Ilomynponunaemocts MemOpanbl. Pabora Harpuii-kanueBoro
Hacoca. DHAOIMTO3: MUHOMIMTO3, (aromuTo3. Dk30uuTo3. KieTouHas cTeHKa.
CtpykTypa u QyHKIIMH KJIECTOYHON CTEHKH PACTEHUMN, TPUOOB.

[uromnaszma. Iluto3onb. [lutockener. JIBuxkeHue muToria3mel. OpraHouibl
kinetkd. OmHOMeMOpaHHbIE OpPraHOWMIBl KIETKU: OHHAOIUIa3MaTHYeCKas CeTh
(BIIC), ammapat ['oabmxu, TU30COMBI, UX CTpOeHHE U (QYHKIUU. B3anmMocBs3b
OJTHOMEMOpaHHBIX OPraHOMAOB KiIEeTKH. CTpoeHHe TpaHyIIpHOTO PETUKYIyMa.

Cunrte3 pactBopuMbIX OenkoB. CuHTE3 KIETOYHBIX MeMOpaH. [maakuit




(arpaHynsApHBIN) SHIOIUIA3MAaTHUECKU  peTukyiayMm. CekperopHas (yHKIUS
anmapara ['onpmiku. TpancmopT BeliecTB B KIETKE. Bakyoinm pacTHTENbHBIX
kietok. Kiterounsrit cok. Typrop.

[TomyaBTOHOMHBIE OPraHOUIBI KJIETKU: MUTOXOHIPHUH, TIACTUIBL.

Crpoenne u (yHKUMHM MUTOXOHApPUN U TuiacTui. IlepBuuHble, BTOpUYHBIE U
CIOXHBIE  TUIACTUABl  (OTOCHHTEIUPYIOIIMX  JIYKApUOT.  XJIOPOILIACTHI,
XPOMOIIIACTHI, JIEHKOIUIACTHI BBICIIMX PACTEHUH.

HememOpannble opranouabl kietkn CtpoeHue Hu (GYHKIUM HEMEMOPaHHBIX
OpPraHoMJ0B KJIETKH. Pubocombl. MukpodunaMeHTbl. MBpIIeyHble KIETKH.
Muxkpotpybouku. Knerounsrii nentp. CrpoeHMe U JBHKEHHE J>KIYTHKOB H
pecHrdek. MUKpOTpYyOOUKH ITUTOIUIA3MEL. L[eHTprOh.

Anpo. Obonouka sipa, XpOMAaTHH, KapuoIUla3Ma, SAPBIILIKH, UX CTPOCHUE H
¢bynkuuu. SnepHsiit O6enkoBbIii MaTpHKC. IIpocTpaHCTBEHHOE pacHOIOKEHHE
XpoMocoM B UHTep(ha3HOM siipe. benku XpoMaTuHa — FUCTOHBIL.

Knerounsle BxmoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KIETOK DJYKapHOT

(pacTuTeNbHOM, KUBOTHOM, IPUOHOI)
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AccHMWITSIIASA ¥ TACCUMIJISIIAS — JIBE CTOPOHBI MeTabonm3ma. Tumsl oOMeHa
BEIIECTB: aBTOTPO(DHBIA M reTepoTpOodHBIN. YYacTHe KHUCIOpOaa B OOMEHHBIX
mpoueccax. JHepreTuyeckoe obOecrieueHue KIeTKH: mnpeBpaiieHue ATO B
oOMeHHBIX Tpoueccax. @OepMEeHTaTUBHBIM XapakTep peakuuid KIETOUYHOTO
Merabonuzma. DepMeHTbl, MX CTPOCHHE, CBOICTBA M MEXaHH3M JIEHUCTBUS.
Kodepmentsl. Otnnuuns GepMEHTOB OT HEOPTaHUYECKUX KaTaau3aTopoB. benmku-
aKTUBATOPbl U OEJIKM-UHTUOMTOPBI. 3aBUCHUMOCTb CKOPOCTH (hepMEHTATHBHBIX
peaxIuii 0T pa3IuYHbIX PAKTOPOB.

IlepBuYHBI CHHTE3 OpPraHMYECKHX BellecTB B KieTtke. dPortocuHre3. Pousb
XJioporiacToB B mpouecce ¢orocuHre3a. CBeroBas M TeMHOBas (hasbl.
[IponykTHBHOCTH (oTOCHHTE3a. BiusHue pa3nuuHbIX (AaKTOPOB HAa CKOPOCTH
¢dorocunTesa. 3HaueHHe (HOTOCHHTE3A.

XemocunTe3. PazHOOOpa3ue opraHu3MOB-XEMOCHHTETHUKOB: HUTPHDHIIMPYFOIIHE
OakTepuu, KeJae300aKTepuu, CepoOAKTEPUH, BOJOPOJHbIE OakTepuu. 3HaAUCHUE
XEMOCHHTE3A.

Anas’poOHble opraHu3zMbl. Buasl Opoxenus. IIpoaykTtel OpoxeHHS U HX
UCIIOJIb30BAaHUE YEJOBEKOM. AHa’pOOHbIE MHUKPOOPTaHU3MBbI KaK OOBEKTbI
OMOTEXHOJIOTUU M BO30YyIUTEIN OOJIE3HEH.

AdpobOHbIE OpraHu3Mbl. DTambl 3Heprerudeckoro odMena. [loaroToBUTENbHBIN
sTan. ['MuKoan3 — 6ECKUCIOPOIHOE PACIIETUICHHE TITIOKO3bI.

buonoruueckoe oxkucieHue, WM KIETOYHOE IbIXxaHUE. Pomb MUTOXOHIpHL B
mporeccax OHOJIOTUYECKOro OKHCIICHUSI. [uknnaeckue peakuuu.

OxucnurensHoe (ochopunupoBanue. [IpeumymiecTBa a3poOHOro myTH oOMeHa




BEILIECTB Mepes aHadPOOHBIM. D(PPEKTUBHOCTD SHEPTETUIECKOTO OOMEHA

2.5

Peakuuu wmatpuyHOro cuHTe3a. I[IpMHIMI KOMIUIEMEHTApPHOCTH B pEaKLUAX
MaTpUYHOTO cCUHTe3a. Peanuszanus HacneacTBeHHON nHopmanuu. ['eHeTnyeckuit
KOJI, ero cBoucrtBa. TpaHckpunuus — Martpuusslii cuHTe3 PHK. IlpmHnwmmsr
TPAHCKPUIILIUU: KOMIUIEMEHTAPHOCTh, aHTHUIAPAJIEIbHOCTh, ACUMMETPUYHOCTbD.
Tpancusus u e€ sranbl. Yuactue TpancnoptHbeix PHK B GuocunTese Oenka.
VYcnoBust OuocunTe3a Oenka. KoxupoBanue amuHokucioT. Posnp pubGocom B
OouocuHTe3e Oenka.

Opranu3anys reHoMa y IpoKapuoT ¥ 3yKapuoT. Perynsuus akTHBHOCTH I€HOB Y
npokapuot. ['mmore3a omnepona (®. XKakob, XK. Mano). Perynsmus oOMeHHBIX
npoueccoB B kieTke. KiieTouHslil romeocTas.

Bupycsl — HekinerouHbsle (GOpMBI KU3HM M oOnuraTHele napasutbl. CTpoeHHe
MIPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepro(haros.

Bupychble 3a0osieBaHus uyenoBeKa, >KMBOTHBIX, pacteHui. CIIN, COVID-19,

conuaJibHbIC U MCIUITMHCKUC HpO6JIeMBI

2.6

Knerounsnii 1ukmn, ero mnepuoabl U perymsuus. HWHTepdaza U MHUTO3.
Oco0eHHOCTH MPOIIECCOB, MpOTEKaIUX B HHTepdase. [loaroroBka KIETKH K
nenenuto. I[lpecunteTnyeckuid  (MOCTMUTOTUYECKHI), CHUHTETUYECKHH U
MMOCTCUHTETUYCCKUN (TPEMUTOTUUECKUI) IEPUObI UHTEP(DA3HI.

Martpuunsii cunte3 JIHK — perumkanms. [Ipunnuner permmmkanum  JIHK:
KOMIUIEMEHTApHOCTh, IOJYKOHCEPBAaTUBHBIM CHUHTE3, aHTUIAPaUIEIbHOCTb.
Mexanusm pernkanuu JJHK. Xpomocombl. Ctpoenune xpomocom. Tenmomeps! u
Tenomepaza. XpPOMOCOMHBIM Ha0Op KIETKM — KapuOTHIl. JIMIulouaHbld U
ramiouaHblil  Habopsl XpomocoM. I'omonorunysele xpomocomsbl. IlosnoBeie
XPOMOCOMBI.

Jlenenne knetkn — MuTo3. Craguum MHTO3a M NPOUCXOASIINE B HUX IPOLIECCHI.
Tunsl muto3a. KapuoknHe3 u nurtokuHe3. buosornueckoe 3HaueHHE MUTO3A.
Perynsauus MmuroTHyeckoro 1ukia kiaetku. [Iporpammupyemast kiietouHast rudesb
— afomnTo3.

q)yHKI_[I/IOHaJIBHaH IrCHOMHKaA

Opranusm Kak OHoIOrHyYecKas cuctemMa

3.1

OnHOKIIETOUHBIE, KOJIOHUAJIBHBIE, MHOTOKJIETOYHBIE OpPraHU3MBI U
MHOI'OTKaHEBBIC OPraHU3MBI.

@®opMbl pa3sMHOXKEHHUS OpraHU3MOB: Oecrosioe (BKJIIOYash BETeTATUBHOE) W
nojioBoe. Buapl  Oecrnonoro  pasMHOXKEHHUs: MOYKOBAaHHE,  CHOPYJISALMA,
¢bparmeHTanus, KIOHUPOBAaHHE.

ITonoBoe pa3zmuoxenue. IlonoBbie kineTkyu, win rametsl. Meio3. Ctaguu meiosa.

IloBenenue xpomocoM B Meitose. Kpoccunrosep. buosornueckuii cMbic Melio3a




U TII0JIOBOTO Ipouecca. Meno3 u ero MeCTo B )KM3HEHHOM LIUKJIE OPTaHU3MOB.
[IpenzaponpimieBoe pazButue. ['ametorenes y >KMBOTHBIX. [loJOBBIE >Keye3bl.
OOpazoBaHue M pa3BUTHE TMOJNOBBIX KiIeTOK. CrepMaTroreHe3 U OOIEHE3.
Crpoenue mOJOBBIX KiIeTOK. OIIONOTBOpPEHHE U 3MOpPUOHATIBHOE pa3BUTHE
AKHUBOTHBIX. CIIOCOOBI OINIOIOTBOPEHUS: HApYXKHOE, BHyTpeHHee. [lapTeHoreHes.
WNupuBunyanbHOe pa3BUTHE OpraHu3MoB (oHToreHe3). Craauu 3MOpHOreHesa
KMBOTHBIX (Ha mpumepe JarymkH). Ipo6nenue. Tunsl npodnenus. OcobeHHOCTH
IpoOJieHUsT MJIEKONMTAIOIUX. 3apOAbILEBbIE JIMCTKH (racTpysisiius). 3akiajaka
OpPraHOB M TKaHEH M3 3apOABIIIEBHIX JHMCTKOB. B3auMHOe BiIMsAHME dYacTeil
pa3BUBAIOLIETOCA 3apojbllia (3MOpUOHANbHAs WHAYKLHKA). 3akiajka IUIaHa
CTPOEHUSI >KUBOTHOIO KaK pE3yJbTaT HEPAPXUUECKHUX B3aMMOJEHCTBHI T'€HOB.
Brusiare Ha SMOpHOHANBLHOE PA3BUTHE PA3IUYHBIX (DAKTOPOB OKPYXKAFOIIEH
Cpelbl.

PocT u pa3zutue xuBoTHbIX. [TocTamOpronanbHelil nepuon. [psmoe u Henpsamoe
pasButue. PasButne ¢ metamopdo3om y OECIO3BOHOYHBIX M IMO3BOHOYHBIX
KUBOTHBIX. buonoruueckoe 3HaueHUE NPSIMOIO U HENPSIMOTO Pa3BUTHUS, HX
pacnpocTpaHeHue B npupoge. Tumbl pocTa >KUBOTHBIX. (DAKTOPBI pEryIsLUH
pocta KHMBOTHBIX M 4ejoBeka. CTaguu NOCTIMOPUOHAIBHOIO pa3BUTHS Yy
KMBOTHBIX U 4eoBeKa. [lepuoapl oHTOreHe3a yenoBexa.

PasmHoxenne u pasButue pacteHuil. [ametodur u cmnopodur. Meiioz B
KM3HEHHOM ILMKJIe pacteHuid. OOpa3zoBaHue cmop B IIpolecce Menosa.
I'amerorenes y pacreHuid. OIUIONOTBOPEHUE M PA3BUTHE PACTUTEIBHBIX
Opranu3MoB. /[BoiiHOE OIUIOIOTBOPEHKE Y IBETKOBBIX pacTeHHid. OOpazoBaHue U

pa3BUTHE CEMEHU. MexXaHu3MBbl peryisiliii OHTOT€HE3a Y PACTEHUMN U )KMBOTHBIX

3.2

Uctopust craHOBIEHMST W pa3BUTUS TEHETHMKM Kak Hayku. (OCHOBHbIE
FEHETUYECKHUE IIOHATHS U CHUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI, aJIJIEJIBHbIE
TEHbI, AJIbTCPHATUBHbIC NPU3HAKH, JOMWHAHTHBIM M PELECCHUBHBIA IPU3HAK,
TOMO3UTOTa, TETePO3UTrOTa, YHUCTAas JHHHUS, THOPHIBI, TEHOTHUN, (EHOTHIL
OcCHOBHBIE ~ METONBI  TCHETHKH: THOPUIOIOTHUYECKHA,  IIMTOJOTHYCCKHIA,

MOJIEKYJIIPHO-T€HETUYECKUI
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Monorubpunnoe ckpemuBanue. [lepBolii 3akoH MeHens — 3aK0H eInHo00pa3us
ruOpuioB mnepBoro mnokosieHus. IlpaBuno ngomuHuMpoBaHus. Bropoit 3akoH
MeHnnens — 3aKkOH pacllieIUIeHHs Npu3HAKoB. [luTonormyeckne OCHOBBI
MOHOTHMOpPUAHOIO CKpemuBaHus. [ unmoresza 4ucToThH raMer.

Anammzupyromee ckpemmBaHue. [IpomexyTodHbI XapakTep HacaeAOBaHUS.
Pacmieruienne npru3HAaKoB IPU HETIOJTHOM JTOMUHUPOBAHUU.

JurubpuaHoe ckpemuBaHue. TpeTuil 3akoH MeHaens — 3aKOH HE3aBUCHMOTO

HacJICJOBaHUs IIPU3HAKOB. I_II/ITOHOFI/I‘ICCKI/IC OCHOBBI ,I[I/IFPI6pI/I,Z[HOFO




CKpEIIMBaHMS.

CueruienHoe HacnenoBaHue mpu3HakoB. PaGotrer T. Moprana. CuernieHHoe
HACJIEIOBAaHUE TE€HOB, HAPYIICHHE CUEIUICHHUS MEXAy TI'€HaMH. XPOMOCOMHas
TEOpHs HACJIEACTBEHHOCTH.

I'enetnka mosa. XpoOMOCOMHBIM MEXaHHU3M OIPEAEICHUs MoJia. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIi M TeTeporaMmeTHhIM moJ. I'eHeTnyeckas
CTPYKTypa TOJIOBBIX XpomocoM. HacnenoBaHue NpU3HAKOB, CLEIUJICHHBIX C
ITOJIOM.

I'enotun kak nenoctHas cucteMa. [lmeloTponus — MHOKECTBEHHOE JACHCTBUE
reHa. MHOXECTBEHHBIM ajjienu3M. B3anMoAeNcTBHE HeaUICIbHBIX T'€HOB.

KommemenrapHocts. Onuctas. Iomumepus
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BzaumoneiictBue reHotuna u cpeapl npu popmupoBanun peHoTuna. MI3sMeHuYMBOCTb
npu3HakoB. KauecTBEeHHbIE M KOJIMYECTBEHHbIE NMPU3HAKU. BUIbl M3MEHUMBOCTU:
HEHACJIC[ICTBEHHAsl U HACJICICTBEHHAS.

MopudpukanmoHHas ~ W3MEHYMBOCTh.  Pomb  cpemel B ()OPMHUpPOBAHUHU
Moar(UKaIMOHHOM n3MeHunBocTH. HopMa peakuun npusHaka. BapuanmoHHbIH psij
u BapuauuoHHas kpuBas (B. Woranncen). CaoiictBa MoAM(DUKAIIMOHHON
M3MEHYHUBOCTH.

['eHOoTHMTIMYECKAst N13MEHYMBOCTh. CBOMCTBA N'€HOTHITMYECKON U3MEHYMBOCTU. Bupbl
TeHOTUIIMYECKON N3MEHUYMBOCTH: KOMOMHATHBHAS, MyTallUOHHASI.

KomOunatuBHass u3MEHYMBOCTb. Mei03 UM TMOJOBOM TMpollecC — OCHOBA
KOMOMHATUBHON M3MEHYUBOCTH. POJIb KOMOMHATUBHON M3MEHUYMBOCTH B CO3/IaHUU
TeHETUYECKOr0 pa3Hoo0pa3ys B IpejiesiaX OHOTrO BU/IA.

MyTanyoHHas U3MEHUYMBOCTb. BHUIbI MyTallMii: T€HHBIE, XPOMOCOMHBIE, TEHOMHBIE.
CroHTaHHbIE M HMHIYLMPOBAaHHBIE MYyTalMU. SIEpHbIE U LUTOILUIA3MAaTUYECKUE
Mytaiui. CoMaTHYECKUE U MOJIOBbIE MyTalK. [[puyrHbI BOSHUKHOBEHUS] MYTAlIUH.
Mytarenbl ¥ HMX BIMSHME HA OPraHU3MbL. 3aKOHOMEPHOCTH MYTAIMOHHOIO
mporecca. 3aKOH TOMOJIOTUYECKUX PSAOB B HaclieIcTBeHHOU u3MenunBoctu (H.H.

BaBI/IJIOB). BHGSIIIGpHaH U3MCHYHNBOCTD M HACJICACTBCHHOCTD

3.5

Kapuotun uyenoBeka. MexayHapoaHas mnOporpaMMa HUCCIEHOBaHHS T'€HOMA
yeraoBeKa. MeTonbl  HM3y4EHMST TE€HETMKH  4YEJOBEKa: TIE€HEaJOTrHMYeCKui,
OJIM3HEIOBBI, IIUTOrCHETUYCCKUM, MOMYJISIHUUOHHO-CTATUCTUYECKU M,
MOJIEKYJIIPHO-T€HETUYECKUI. CoBpemeHHOE onpeaeneHue TCHOTHIIA:
MMOJJHOT€HOMHOE CEKBEHUPOBAHHE, T€HOTUIIUPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[M[P-ananmu3a.  HacnenctBenHsie  3a0oieBaHus  4eloBeKa. [ e€HHbIE U
XPOMOCOMHBIE 0oJIe3HU qeJIOBEKA. bonesznu c HaCJIEICTBEHHON
MPEAPACTIOIOKEHHOCThIO. 3HAYCHUE MEIUIMHCKON T€HETUKHU B IPEIOTBPALICHUU

M JICYEHHNH I'eHETHYECKHX 3a00IeBaHMi UesioBeka. CTBOJIOBEIE KIIETKU




3.6

JomecTukanus v cenekuus. 3apoKIeHUe CeNeKIUU U JoMecThukanuu. Yuenne H. 1.
BaBuiioBa 0 1eHTpax MPOMCXOXIEHUS U MHOrooOpas3usi KYJbTYPHBIX PAcTCHHM.
Ponb cenekimu B co3gaHUKM COPTOB pacTEHUM M MOPOJ KMBOTHBIX. CopT, mopoja,
ITaMM. 3aKOH T'OMOJIOTMYECKHX PSAIOB B HacieAcTBeHHOW u3MeHunBoctd H.U.
BaguioBa, ero 3HaueHue i CeNeKIMOHHON paboThI.

MeTtoasl  cenekIMOHHOW paboThl. McKyccTBeHHBIM OTOOp: MAacCOBBIM U
WHANBUAYANbHBIM.  DTambl  KOMOWHAlMOHHOW  ceneknuu.  VcmbiTaHue
MPOU3BOIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTHIY C IOMOIIBIO OIEHKH
(deHoTHIIa TOTOMCTBA M OTOOP M0 TEHOTHITY ¢ TToMotIbio aHanu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METO]l CEeIeKIIMOHHOM pa0oThl. PaninannoHHbIi 1
XUMHYECKH MyTareHe3 Kak WCTOYHHK MYTallMiii y KyJIbTYpHBIX (opm
opranu3moB. Hcrmonb3oBaHWE TEHOMHOIO PEIAKTUPOBAHHMS U  METOJOB
pexomOuHanTHBIX JIHK 1151 monydyenus nexonHoro marepuaia ajis CENeKIHH.
[lonyuenne mnonmumuonaoB. BuyrpuBuioBas rubpuamzanus. bruskoponacTBeHHOE
CKpelMBaHue, Wid WHOpuAMHT. HepoicTBEeHHOE CKpeIMBaHWEe, WM ayTOPUIWHT.
I'ereposuc u ero mpuuunsl. Vcnons3oBaHue rerepo3uca B cenekimn. OtnanéHHas
rubpuan3anust. [lpeogonenue Oecrutomusi MEXBUAOBBIX THOpUAOB. JlocTikeHMs

CCJICKIIMH paCTCHI/Iﬁ M XXMBOTHBIX

3.7

OOBEKTHI, UCTIOTIB3yEMbIE B OMOTEXHOJIOTUH, — KJIETOUHbIE Y TKAHEBbIE KYJIBTYpPHI,
MUKPOOPraHU3MBbI, HMX  XapaKTepUCTHKa. TpaauliMoHHAsT  OUMOTEXHOJIOTHSA:
xjeborneyeHre,  MOJy4yeHHE  KHUCIOMOJIOYHBIX  MPOAYKTOB,  BHHOJIEIHE.
MuxkpoOuosiornueckuid  cuHTE3. OOBEKTHI MHUKPOOHOJIOTHMUECKHX TEXHOJOTHH.
[lpousBoacTBO  Oenka, aMHUHOKHMCIOT M BUTaMHHOB.  MckyccTBeHHOe
OIJIOAOTBOPEHHUE. PEKOHCTpYKIMS AMLIEKIETOK M KIOHMPOBAaHUE JKUBOTHBIX.
MeTto/ TpaHCIUTAHTALUU SIAEP KIETOK.

XpoMOocOMHasi M TeHHas HHXeHepus. VCKycCTBEHHbII CHUHTE3 TI€Ha W
KoHCTpyHpoBanue pexkomOuHanTHeIX JIHK. JlocTmkeHUS W MEpPCHEKTUBHI
XpOMOCOMHOW M TEHHOM HWH)XeHepuu. MenunuHckue OUOTEXHOJIOTHH.

Hcnonp30BaHne CTBOJIOBBIX KIETOK

Cucrtema u MHOTOOOpa3re OPraHNYECKOro MUpa

4.1

buonormueckoe  pasHooOpasue  opranu3moB.  CoBpeMeHHass  cucTeMa
opranuueckoro wmwupa. IlpuHumnel kiaccupukanuu opraHusmMoB. OCHOBHBIE
CUCTEMAaTUYECKUE IPYIIIBI OPraHU3MOB.

OCOOCHHOCTH CTPOCHHMS M JKU3HEACATEIBHOCTH OJHOKJIETOYHBIX OPraHH3MOB.
bakrepun, apxeu, OHOKJIETOYHBIE I'PUObI, OJHOKIETOYHbIE BOJOPOCIH, APYrHe
poTUCThl. KOJIOHKMANIBHBIE OpraHnu3Mbl. [[BHKEHNE OMHOKJIETOYHBIX OPTraHU3MOB:
amME€00oHNIHOE, KT'YTUKOBOE, PECHUYHOE. 3alllUTa Y OJHOKJIETOYHBIX OPraHU3MOB.

Pa3[[pa)KI/IMOCTI) Y OAHOKJICTOYHBIX OPraHu3MOB. Takcucer




4.2

MHoOrokJjeTouHbIe pacTeHus. B3auMOCBs3b YaCTE MHOTOKJIETOYHOI'O OpraHu3Ma.
Tkanu, opraHbl ¥ CUCTEMBbI OPraHOB MHOTOKJIETOYHOTO opranm3Ma. OpraHusm
Kak eauHoe 1enoe. TkaHu pacteHuid. THIBI  pACTUTEIBHBIX  TKaHEM:
oOpa3zoBaTesibHas, TOKPOBHAs, TMPOBOAMAINAS, OCHOBHAs, MEXaHHYECKasl.

OcoOeHHocTH CTpoeHUs, PYHKUIUN U pacoJIOKeHUs TKaHEel B opraHax pacTeHUi
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BereraTtuBHble M reHepaTUBHBIE OpraHbl pacTeHnil. DyYHKIIMKM OPraHOB U CUCTEM
opranoB. Kapkac pacteHuil. /[BU>keHnE MHOTOKJIETOYHBIX PACTCHUN: TPOIIU3MBI U
Hactuu. Ilornomenue BOABI, YIVIEKUCIOTO ra3a M MUHEPAIbHBIX BEILIECTB
pactenusimu. Jlpixanue pactenuil. Auddysus ra3oB yepe3 MOBEPXHOCTh KIIETKH.
TpancnopTHele cucTeMbl pacTeHuil. Beinenenue y pacrenuil. 3amura Yy
MHOTOKJIETOUYHbIX pacTteHuil. Kyrukyna. CpencrBa maccCMBHOM M XMMHMUYECKOHN
3amuThl. OUTOHIMIBI.

Pa3npaxumMocTh U peryisiius y opraHu3MoB. Pa3npakxuMocTb M peryisinus y

MHOTOKJICTOYHBIX paCTeHHﬁ. PoctoBrIie BCIICCTBA U UX 3HAYCHHUC

4.5

MHOrokJIeTOYHbIE  KMBOTHBIE. B3auMOCBs3b  4acTed  MHOTOKJIETOYHOTO
opranu3ma. TKaHH, OpraHbl U CUCTEMbl OPraHOB MHOTOKJIETOYHOI'O OpraHH3Ma.
Opranmsm kak eauHoe 1enoe. ['omeocras. TkaHu KUBOTHBIX U YeJIOBEKa. THIIBI
KUBOTHBIX TKaHEH: SMUTENHANIbHAS, COCIUHUTENbHAS, MBbIIICYHAs, HEpBHAS.
OcobenHocTn CcTpoeHUs, (QYHKIMHA W paCIOJIOKCHUS TKaHEH B OpraHax

JKHUBOTHBIX U YCJIOBEKaA

4.6

Oprasbl U CUCTEMBI OPTaHOB KHUBOTHBIX. DYHKIIUU OPraHOB U CHCTEM OPTaHOB.
Omopa Tena opraHu3moB. CKeJeTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. HapyxHbIli 1 BHYTpeHHUH ckeneT. CTpO€HHE W TUIMbI COCIMHEHUS
KOCTEH.

JIBrKeHNe MHOTOKJIETOYHBIX JKMBOTHBIX. IIuTanme sxuBOTHBIX. IluTanue
MMO3BOHOYHBIX KUBOTHBIX. J[pIxanue xuBoTHBIX. KoxkHoe abixanue. JXKabepHoe u
JEroYHOE JbIXaHUE.

JIpIXaHrW€e TO3BOHOYHBIX >KMBOTHBIX. ODBOJIOLUMOHHOE YCIOXKHEHHE CTPOCHUS
NErKUX TO3BOHOYHBIX UBOTHBIX. J[pIXaTenbHas cucTema uejaoBeka. MexaHusm
BEHTWIALIMM JIETKUX Yy NOTUL W MICKONUTAIOWUX. TpaHCIOPT BEIIECTB Y
opraHu3moB. TpaHcHOpT BewecTB y *XUBOTHBIX. KpoBeHocHas cuctemMa u eé
opranbl.  KpoBeHocHass ~ cuctemMa  IO3BOHOYHBIX  KUBOTHBIX.  Kpyru
KpoBOOOpaImieHusi. OJBOJIOLMOHHBIE  YCJIOXXKHEHHUS CTPOCHHUS KPOBEHOCHOM
CHUCTEMBbI MMO3BOHOYHBIX >KMBOTHBIX. Bblmenenue y opranu3sMoB. Beinenenue y
*KUBOTHBIX. CoKpaTuTenpHble Bakyosd. Opransl BeieiaeHus. CBs3b MOJOCTH TEa
C KPOBEHOCHOM W BBIICIHUTENBHON cHUCTeMaMU. BbielieHne y MNO3BOHOYHBIX
KUBOTHBIX. 3allUTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [lOKpOoBBI W UX

MIPOU3BOHBIE.




Pa3apaxuMoCTh ¥ peryisinus y opraHu3MoB. Pa3ipakuMoCTh y OZHOKJICTOYHBIX
opranm3MoB. Takcucel. Pa3gpa’kumMocTs M perymsiqus y MHOTOKJICTOYHBIX
pacteHuii. PocToBbIE BEIIECTBA U UX 3HAYEHUE.

HepBHas cuctema u peduieKTOpHAs PEryJsiys y MHOTOKJIETOYHBIX >KUBOTHBIX.
HepBnas cuctema u €€ oTaesbl. DBOITIONHMOHHOE YCIOKHEHUE CTPOCHUS HEPBHOM
CHCTEMBI Y KUBOTHBIX.

PazpaboTka aiaroputMoB M nporpamMMm s 3PQPeKTHBHON (HYHKIMOHATBEHON
aHHOTAllUM  TEHOMOB,  TPAHCKPUITOMOB,  NPOTEOMOB,  MeTa0OJIOMOB

MHKPOOPTaHNU3MOB, paCTeHHﬁ, JKHUBOTHBIX M YCJIOBCKA

OpFaHI/IBM YCJIOBCKA U €TI0 3J0POBLE

5.1

Opransl ¥ cUCTEMBI OPraHOB uyesnoBeka. OTIesbl TOJIOBHOTO MO3Ta MO3BOHOYHBIX
KHUBOTHBIX. Pednexc u pednexropHas nayra. be3ycinoBHble U YCIOBHBIE
pednexcel. ['ymopanbHasi perymsiius ¥ JHAOKPUHHAs CHCTeMa J>XUBOTHBIX U
yenoBeka. JKene3bl 3HAOKPUHHON CUCTEMBI U UX TOPMOHBI. J[eiicTBHE TOPMOHOB.
B3aumocBsi3b HEpBHOW U SHIAOKPUHHOW cucTeM. [ umotamamo-runoduszapHas

cucrema. Pednexc u pedaextopnas ayra. bezyciaoBHble U ycoBHbIE pedIieKChl

5.2

3ammra opranu3ma ot OonesHeil. IMMyHHas cuctema uyenoBeka. Kietounslii u
TYMOpaJIbHBIA MMMYHHUTET. BpoXn€HHBIA, NpHOOPETEHHBIN crenuduyecKuil
UMMyHHUTET. Teopuss  KIOHAJIBHO-CE€IEKTUBHOro ummyHurtera (IL.Opnux,
®.M.bepuer, C.Toneraa). BocnanutenbHble OTBEThl OpraHu3mMoB. Poub

BPOKAEHHOI'O UMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI

5.3

KpOBCHOCHaSI cucrtemMa U e€ Opra”bl. Cepnue, KPOBCHOCHBIC COCYAbI U KPOBb.

Kpyru xpoBooOpamienus. Pabora cepana u e€ perymsmus
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Jpixanue yenoBeka. [uddy3us ra3oB uepe3 MOBEPXHOCTh KIETKU. JprxarenpHas
cucrema yenoBeka. /JlpIXxareibHas TNOBEPXHOCTb. Perynsuus  ApIXaHUS.

JlpixaTenbHble 00BEMBI

5.5

IInmeBaputensbHas cucreMa denoBeka. OTHENbl NHILIEBAPUTEIBLHOTO TpPaKTa.
[ImmeBapurenpHple  XKeyne3bl.  BHYTPUIIOIIOCTHOE M BHYTPHUKIJIETOYHOE

MUIIEBAPEHUE

5.6

ITokpoBsl u wux mnpousBoanble. Opranbel BbyieneHus. l[louku. CrpoeHue u
¢byHkunoHupoBanue HegpoHa. OUIBTpAIMs, CEKpEIUst U 00paTHOE BCACHIBAaHHE

KaK MEXaHH3MbI paboThI OpraHoB BeieneHust. OOpa3oBaHHe MOYH Y YeTIOBEKa

5.7

I[BI/I)KGHI/IG yeJIoBeKa: MbIeuHas cucteMa. CKeJeTHBIC MbIIIObLI U HUX pa60Ta.

CrtpoeHue u TUIBI COEAUHEHUST KOCTEH

Teopus sBomtoMuU. PazButue xu3Hu Ha 3emiie

6.1

3BOJIIOI_[I/IOHH3.SI TCOpHUA 4. I[apBI/IHa. Hpe,[[HOCLIJIKI/I BO3HHUKHOBCHUS

AapBUHH3MA. Kuzue n Hay4dHas ACATCIbHOCTDb 4. I[apBI/IHa.




JIBrokymue cwibl 3BoonMd BUAOB 1o Y. JlapBuHY (BhICOKass MHTEHCHBHOCTH
pa3MHOXKEHHS OpraHM3MOB, HAcleACTBEHHas W3MEHYMBOCTb, Oopbba 3a
CYIIIECTBOBAHME, €CTECTBEHHBIN M HCKYCCTBEHHBIN OTOOD).

Odopmienne cunTeTndeckoi teopuu sBosoruu (CTD). HelttpanbHas Teopus
sBostod. COBpeMEHHAsl SBOJIOIMOHHAS OHOJOTHs. 3HAY€HHE BOJIOLMOHHON

Teopuu B GOPMUPOBAHUN €CTECTBEHHO-HAYYHON KapTHUHBI MUPA

6.2

[Momynsauuss Kak 3jneMeHTapHass enuHuna 3Bosouud. CoBpEeMEHHbIE METOJIbI
OLIEHKU TI'€HETUYECKOro pa3HooOpa3ust M CTPYKTypbl nomyisuuil. M3menenue
reHooHJa MOMYJSLUH KaK 3JIEMEHTApHOE SBOJIIOLIMOHHOE SIBJICHHE. 3aKOH
reHeTuueckoro paBHoBecus k. Xapau, B. BaitnGepra.

OneMmeHTapHble  (DaKTOpbl  (IBMXKYLIME CHJIBI) HBOJIONMHM. MyTalMOHHBIN
nporiecc. KomOunHatuBHass u3MeHYMBOCTh. Jlpeiip reHoB — ciydaiiHble
HEHANpaBJIEHHbIE HW3MEHEHHs 4YacToT auvlened B momymsamusx. Oddekr
OCHOBATEIIA. Murpanuu. N3onsauus MOIYJISALIAN reorpaguieckas
(mpocTpaHCcTBEHHAas ), Onooruueckas (pernpolyKTuBHasi).

EcrectBennsiii  orOop — HampaBistommid — Qaxtop dBomoruH.  DopMel
€CTECTBEHHOI'0  OTOOpa: JBIKYLIUH, CTAaOMJIM3UPYIOLIUHM, pa3pbIBAIOLINI
(nu3pyntuBHbIN). [lonoBoit 0TOOD.

[Ipucnoco0neHHOCT, ~ OPraHU3MOB  Kak  pe3yiabTaT  MHKPOIBOJIOLMH.
Bo3HukHOBEHHE  mpuUCIOCOOJeHMM Yy — OpraHu3MoB.  Apomopdo3bsl U
uavoanantauuu. [Ipumeps! npucnocodaenuit y opraHusmMoB. OTHOCUTENBHOCTh
IIPUCIIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xpurepunm u cTpykTypa. BunoobpazoBanue Kak pe3yibTar
MUKpO3BOIONMH. M3omsamus — ximroueBoil ¢akrop BupooOpazoBanus. Ilytu u
CIIoCcOoOBI BUJI000pa30BaHUSA: aJIoNaTpu4YecKoe (reorpaduueckoe),
CUMIIaTpU4Yeckoe  (IKOJIOTUYECKOE),  «MTHOBEHHOE»  (HOJIMIIOWAM3ALHNSA,
ruOpuau3anys). JmurenbHOCTh HBOIIOIMOHHBIX POIIECCOB.

MexaHu3Mbl OPMHUPOBAHUS OMOIIOTUYECKOTO pa3HO0Opa3usl.

Ponp »BOMIOIIMOHHON OHOJOTHM B Pa3pabOTKE HAYYHBIX METOJIOB COXPAaHCHHS
O0uopazHooOpa3us. MUKpPOIBOIIONUS M KOIBOJIOIUS IMAPA3UTOB M UX XO3SIEB.
Mexanu3mbl pOpMHUPOBAHUS YCTOMUHUBOCTU K AHTUOMOTHKAM M CIIOCOOBI OOPHOBI

Cc Hel

6.3

MeTtoapl u3ydyeHus Mmakpospomtonuu. [lameoHTonornueckue MeTOAbl M3y4EHUS
sBostonMu. [lepexonubie popmbl 1 pUIIOreHETHUECKHE PSAAbl OPTaHU3MOB.
buoreorpaduueckue meroas uzyueHus spomonun. CpaBHeHue (Gaopbl U GayHbI
MaTepUKOB M OCTpOBOB. broreorpaduueckue odaactu 3emn. Buasl-sHIeMuku u
PEJIUKTHL.

OMOpPHOJIOTHYECKHE W  CPAaBHUTEIBHO-MOP(HOIOTUYECKUE METOAbl HM3yYCHUS




HBOJIIOLIMU. ['eHeTHuecKre MeXaHU3Mbl HBOJIIOLMU OHTOTEHE3a U TOSBICHUS
SBOJIIOLIMOHHBIX ~ HOBIIECTB. [ OMOJIOTMYHBIE W  AHAJOTUYHBIE  OPraHbI
Pynumenrtapubie  opraHbl M aTaBU3MbBL.  MOJEKYJISIpHO-T€HETHUECKHE,
OMOXMMHYECKHMEe M  MaTeMaTHYeCKWe  METOAbl  W3YYEHHS  DBOJIOLUU.
I'omonoruunsie renbl. COBpeMEHHbIE METOMbI MOCTPOCHHS (PUIOTeHETHUECKUX
JICPEBbHEB.

XpOMOCOMHBIE MYTALIMH 1 3BOJIOLIHSI TEHOMOB.

OO6mue 3akoHOMEpHOCTH (MpaBuia) HBOMOUKMU. HeobpaTUMOCTh IBOIIOIUU.

A,Z[aHTI/IBHaH paauanus. HepaBHOMepHOCTL TEMIIOB 3BOJIIOITUH

6.4

Hayunble rumore3bl MNPOUCXOXKICHMA JKM3HM Ha 3emie. AOHOreHes u
na”crnepmus. JloHaydHble IpeCTaBICHHS O 3apOKACHUN KHU3HH (KPEarHOHU3M).
I'nnoTe3a MOCTOSHHOIO CaMO3apOXKACHUS JKU3HU U €€ ONPOBEPIKEHUE ONBITAMU
®. Penu, JI. Cpnamnanuanu, JI. Ilacrepa. IlpoucxoxxneHue KU3HM U
acTpoOuoJIoTHs.

OcHoOBHBIE 3Tanbl HEOpraHWYECKOW sBomoIuu. [lnaneraphas (reosioruueckas)
IBOJIIOLIMS. XUMHUYECKass H3BOJIOLUA. AOUOTE€HHBIM CHHTE3 OpPraHMYECKHX
BemecTB u3 Heopranmudeckux. Omeir C. Mwmepa u I'. FOpu. OOGpa3zoBanue
nosmMepoB U3 MoHoMepoB. Koaneppatnaa runore3a A.JM. Onapuna, runoresa
nepBuuHoro OynboHa JIk. XonaeitHa, reHetudeckas rumote3a I'. Mémnepa.
Pu6osumsr (T. Yek) u rumoreza «mvupa PHK» V. I'mibGepra. dopmupoBanue
MeMOpaH U BOBHUKHOBEHUE MPOTOKJIETKH.

Uctopus 3emmu u meronbl e€ uzydeHus. Vckomaemple OopraHM4ecKHe OCTATKH.
I'eoxpononorus u e€ Meroabl. OTHOCUTENbHAs M aOCONIOTHAsE T€OXPOHOJIOTHSL.
I'eoxpoHosOruyecKkas 1Kasia: 0HbI, 3pbl, HEPUOBI, DIIOXH.

HauanbHble 3Tamnel opranudeckoil sBomonuu. IlosiBaeHne u 3BOMIONMS MEPBBIX
KJICTOK. OBOJIOLMUSA MeTabonu3ma. BO3HHUKHOBEHHE TEPBBIX JKOCHCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTIIIEHKM KaK aHaJIOT MEPBBIX Ha 3eMJIe COOOIIECTB.
CrpomaronuTsl. [IpoKaproOTHI U 3yKapuOTHI.

[IpoucxoxaeHne 3ykapuoT (CUMOHMOreHe3). DBOJIOIMOHHOE IPOUCXOXKICHHUE
BUpycoB. IlponcxokneHrne MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HHMKHOBEHHE
OCHOBHBIX TPYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE dTambl HBOJIOIUU BBICHIMX pacTeHuid. (OCHOBHBIE apoMOpPQO3bI
pactrenuid. Bbixom pactenuid Ha cymry. [losiBlieHHME CHOpPOBBIX pacTeHUM U
3aBoeBaHne uMH cymu. CemeHHble pacTeHus. [IpoucxoxkieHne IBETKOBBIX
pacTeHui.

OcCHOBHBIE 3Tamlbl 3BOJIIOLMU JKUBOTHOrO Mupa. OcHOBHbIE apoMoOp(o3bl
KHUBOTHBIX. Bennckast ¢ayna. KeMOpuiickuii B3pbIB — MOSIBICHUE COBPEMEHHBIX
tunoB. [lepBrie XopoBbIe KUBOTHBIE. JKU3HB B BOJIE. DBOIOLHUS TO3BOHOYHBIX.

[Ipoucxoxnenne ampuouii u pentwimid. [IpoucxokIeHre MIIECKONUTAOIINX U




ntunl. [lpunnun kimodeBoro apomopdoza. OcBoeHHEe O€CIO3BOHOYHBIMH U
MMO3BOHOYHBIMH JKHUBOTHBIMU CYIIIH.

PazBuTue xu3HM Ha 3emiie 10 3paM U MEepUoJaM: apxeu, IpoTepo30id, Maneo30u,
Me3030#, KaiHO30M. OOmas XapakTEepUCTHKAa KIMMaTa M TEOJOTHYECKUX
nporieccoB. [losiBiIeHHE M pacBET XapaKTEPHBIX OPraHU3MOB. YTIe00pa3oBaHUE:
€ro YCJIOBHUSA U BIHSHHE Ha Ta30BbIA COCTaB aTMOC]EPHI.

MaccoBble BBIMUpAHUS — HKOJOTMYECKHME KPHU3UCHI mpouuioro. [lpuyuHbel u
CJIEAICTBUSl MAacCOBBIX BbIMUpaHH. COBPEMEHHBIN 3KOJIOTHYECKUNA KPHU3UC, €ro

0COOEHHOCTH

6.5

Pazgenst m 3amaum  anTpomnosnoruu. Metoasl aHTponosioru. CTaHOBIICHHE
IIPEICTABICHUIN O IPOUCXOKIEHUH uenoBeKka. COBpEMEHHBIE HAyUHbBIE TEOPHH.
CxoncTBO 4YenoBEKa € KUBOTHBIMH. CHCTEMATHMUECKOE IIOJIOKEHUE YEJIOBEKA.
CBuzeTenbcTBa  CXOJACTBA  YEJIOBEKAa € JKMBOTHBIMHU:  CPaBHUTEIBHO-
Mopdonoruueckue, 3MOPHOJIOTUYECKHE, (hU3HOIOT0-OMOXUMHYECKHE,
nosesieHueckrue. OTINYMS YeI0BeKa OT KUBOTHBIX. [IpAMOX0XkIeHNE U KOMIUIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3zBUTHE TOJOBHOIO MO3ra U BTOPOM CUTHAJIBHOM
CUCTEMBL.

JIBuwkymme cuibl (QakTopbl) aHTpONOreHe3a: OMOJOTHYECKHe, COIMAJIbHBIE.
CooTHomieHre OMOIOrMYECKUX U COUAIBHBIX ()aKTOPOB B aHTPOIIOTEHESE.
OcCHOBHBIE CTaIMM AHTPOIIOT€HE3a. ABCTPAIIONUTEKU — JABYHOTHE MPEAKH JIIOACH.
UenoBek  ymenblif, TEpBble HU3rOTOBJICHUA opyaud Tpyaa. Yesosek
MPSMOXOJIAIIMNA M TIEPBBIA BBIXOJ JIFOAEeH 3a mpenensl Adpuku. UYemoBek
reiensoeprckuii — oOLIMI MpeloK HeaHAEpPTaTbCKOro YelloBeKa M YelloBeKa
pasymHoro. YenoBek HeaHAEPTAJbCKUM Kak BHUJ JIFOJEH XOJOAHOTO KIMMAaTa.
YenoBek pa3yMHBbIII COBPEMEHHOI'O THUIIA, JEHUCOBCKUI YEJIOBEK, OCBOCHME
KOHTHHEHTOB 3a npenenamMu AQpuku.

DBOJIIOLUS  COBPEMEHHOTo 4YenoBeka. EcTecTBeHHBI OTOOp B MHOMYJSAIMIX
yenoBeka. MyTallMoHHbIH npouecc W noiauMopdusm. [lomynsnuoHHBIE BOJIHBL,
npeiid renos, murpanus U «3GpPeKT OCHOBATENS B MOIMYJISIIHSIX COBPEMEHHOTO
YeJloBeKa.

UYenoseueckue pacel. Ilosatue o pace. bonpmme pacel:  eBporneougHas
(eBpasmiickasi), aBCTpajO-HErpoujHas  (dPKBaTOpUaAJbHAsI),  MOHTOJOHMIHAS
(a3maTcko-aMepuKaHcKas). Bpemss u myTH pacceieHHs 4eloBeKa IO IUIaHEeTe.
EaunctBo  yenmoBeueckux pac. HayuHas  HeCOCTOSATENBHOCTh  pacu3Ma.
[IprcnocoO0neHHOCTh 4YelloBEeKa K pa3HbIM YCIOBHSM OKPYXalolled Cpembl.
Bnusnue reorpaduueckoid cpeasl W Ipeiidpa reHOB Ha MOPQOIOTHIO U

(I)I/ISI/IOJ'IOFI/IIO YCJIOBCKA

DKOCHUCTEMBI U MPUCYIIUE UM 3aKOHOMEPHOCTH




7.1

Pazgensl u 3agaun sxosoruu. CBs3b IKOJIOTUH C IPYTUMH HayKaMHu.
Meroasl skonoruu. lloneBbie HaOMOAECHUS. ODKCHEPUMEHTHI B OKOJOTHU:
NpUpOaHbIE M JabopaTopHble. MojenupoBaHHe B OSKOJOTUU. MOHUTOPUHT

OKPY’KaIOIIIECH Cpe/Ibl: TOKAIbHBIN, PETMOHAIBHBIN U TJI00IBHBIN
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Dkojorudeckue (GakTopsl M 3aKOHOMEpPHOCTH ux JnedctBus. Kiaccuduxamms
IKOJIOTUYECKHX (PaKTOpOB: aOMOTHYECKHE, OHOTHYECKHE, aHTPOIIOTCHHBIC.
OOue 3aKOHOMEpPHOCTH JEHCTBHSA 3KOJIOTMYeckux ¢akropos. IlpaBuio
munumyma (K. Ilnpenrens, 0. JIubux). TonepaHTHOCTh. DBpUOMOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue (akropel. CBeT Kak sKoyoruueckuit (axrop. JleiicTBue pa3zHbix
YYaCTKOB COJIHEYHOTO CIEKTpa Ha OpraHu3Mbl. OKOJOTMYECKHE TIPYIIIbI
pacTeHMil M JKMBOTHBIX II0 OTHOLIEHHMIO K cBeTy. CHUrHajbHas poJib CBETA.
doTtonepuoausM.

Temmeparypa kak odKojormueckuii Qakrop. JlelicTBHe TemmepaTyphl Ha
opranusmsl. [ToWKUIOTEpMHBIE U TOMOHOTEPMHBIE OpraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxxnocte kak 9konoruyeckuit ¢akrop. IlpucnocoOnenus pacteHuid K
noJyiep>kaHuio BogHoro Oananca. Kiaccugukanus pacTeHH O OTHOLICHHIO K
BoJie. [Iprcnoco6ieHust >KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKHMA.

Cpenpl oOuTaHMs OpPraHM3MOB: BOJHAas, HA3eMHO-BO3/YILIHAs, I1OYBEHHas,
riyOMHHAs  IOJNOYBEHHAs, BHYTPUOpPraHM3MeHHas. (DU3UKO-XMMHUYECKHE
0COOEHHOCTH cpel OOMTaHus OpraHu3MoB. [IpucrnocoOieHus: OpraHu3sMoB K
KU3HU B Pa3HbIX CpeAaX.

buonoruueckue putmsl. BHeninvue u BHyTpeHHHE pUTMBblL. CyTOUYHBIE U FOJIUYHbIE
putMbl. [IprcnocoOaeHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHUSM YCIIOBHM
KHU3HU.

Kuznennsie Gopmbl opranu3moB. [loHstue o xu3HeHHOU (opme. KuzHeHHbIE
(dopMBI pacTeHMii: JepeBbs, KyCTApPHUKH, KYyCTApPHUYKH, MHOTOJETHHE TPaBBI,
OJHOJIeTHUE TpaBbl. JKu3HeHHBIE (POPMBI KUBOTHBIX: THAPOOHOHTHI, TEOOHOHTEHI,
a’poOnoHTBL. OCOOEHHOCTU CTPOEHUS U 00pa3a KU3HHU.

buotnueckue ¢akropbl. Buabsl OMOTHYECKHMX B3aMMOJEHCTBHUI: KOHKYpEHIUS,
XHUIHUYECTBO, cUMOMO03 U ero ¢opmel. [lapazutusMm, xoomepamus, MyTyaausM,
KOMMEHCaJIU3M (KBapTHUPaAHTCTBO, HaxJICOHMYECTBO). Herpoduueckue
B3aUMOJCHCTBUA  (Tomuyeckue, Qopudeckue, ¢abpuueckue). 3HaueHUE
OMOTMYECKMX B3aMMOJEHCTBMHA [UIi CYyLIECTBOBaHMsS OpraHU3MOB B cpene

0o0UTaHUA. HpI/IHI_II/IH KOHKYPCHTHOT'O UCKIIFOUYCHUSA
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DKOJIOTHYECKUE XapaKTepUCTUKH momymsiiuu. [lomynanus kak Ouonoruueckas

cucrteMa. Poib HEOTHOPOAHOCTH Cpenbl, PU3NUECKUX OaphepOB U OCOOCHHOCTEH




Ouosioruu BUJOB B (JOPMHUPOBAHUU MPOCTPAHCTBEHHOW CTPYKTYPBI MOIYJISLIMMA.
OcHOBHBIC TOKa3aTeNN IMOMYJSALHMNA: YHMCIEHHOCTb, IUIOTHOCTb, BO3pAaCTHAas U
II0JIOBAst CTPYKTypa, POXKAAEMOCTb, IIPUPOCT, TEMII POCTa, CMEPTHOCTB,
MUTpaLys.

OKosnorudeckass CTpykTypa nonyiasauuu. OILleHKa YHCICHHOCTH IIOIYJISALUU.
JluHamMyKa NOMyJIALMU U €€ peryisuus. buotnueckuii MoTeHUMaN MOIYJIALUY.
MonenupoBanue JOUHAMMKM —nomyisinud.  KpuBble pocTa  UHMCIEHHOCTH
nonynsuuyd. KpuBele BbDKHMBaHMA. Peryssius 4MCICHHOCTH MOMYJISILMI: POJIb
(GakToOpoB, 3aBUCAIIUX M HE 3aBUCAIIMX OT IUIOTHOCTH. OKOJIOTHYECKHE
cTpareruu BUJ0B (r- 1 K-ctparerumn).

[Tonsitue 00 »SKkonormdeckod HuUme Buga. MecrtooOuTtanwe. MHoromepHas
Mozenb sKkonormyeckord Humum Jk.M. XartumHcona. PazMepsl skoinormyeckou
Humy. [loreHnmanbHas U peaau3oBaHHAs HUILH.

Bun xak cucrema nonynsnmid. Apeansl BUAOB. BHIBI M MX JKH3HEHHBIE
CTpaTerud.  3aKOHOMEPHOCTH  TOBEIEHUS U  MHUTpaluil  KUBOTHBIX.

brnonornyeckme nHBa3ZUN YYKCPOJAHBIX BUIOB
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CooOuiectBa opraHu3moB. buoneno3 u ero crpykrypa. CBsizu Mexay
opraHm3mMamMu B OuoOIeHO3e. DKOCHCTeMa Kak OTKpbiTas cucrema (A.JDx.
Tencnm). DyHKIMOHATBHBIE OJIOKM OPraHU3MOB B JKOCHCTEME: MPOMYIIEHTHI,
KOHCYMEHTHI, peayueHtsl. Tpoduueckue ypoBHH. Tpoduueckue Henud U CETH.
Abuoruueckue Omoku 3kocucteM. [TouBbl M mibl B 3KocucTemMax. KpyroBopot
BEIIECTB U MMOTOK SHEPTUHU B IKOCHCTEME.

OcHOBHBIE TOKa3aTeIN 3KOCUCTeMbl. bruomacca u mpoaykuus. DKOJIOrH4ecKue
MUPaMU/IbI YUCell, OMOMACChl U SHEPTHH.

HanpapneHHble 3aKOHOMEpHBIE CMEHBI COOOILIECTB — CyKueccuu. llepBuuHble U
BTOPUYHBIE CYKIECCMM M HX TPUYUHBL AHTPOIOTCHHbIE BO3/ICHCTBUS Ha
cykueccun. Kimmmakcnoe coobuiectBo. buopasnoobpasue u moiHota KpyroBopoTa
BEIIIECTB — OCHOBA YCTONYMBOCTH COOOILECTB.

[lpupoaHble HSKOCHCTEMBI. AHTPOIOT€HHBIE 3KOCHUCTEMBI. ATPO’KOCHCTEMA.
ArpoueHoa. Pazmmuns MCXKAY aHTPONIOTCHHBIMU U MMPUPOAHBIMH SKOCUCTEMAaMMU.
YpOoskocucreMbl. OCHOBHbIE KOMIIOHEHTHI ypOoakocucteM. ['opoackas diopa u
(ayna. CuHaHTponH3anus ropoJckoi ¢dayHnsl. bruojgornyeckoe u X035 HCTBEHHOE
3HAYEHUE arpo’KOCHCTEM M YpOOIKOCHUCTEM. 3aKOHOMEPHOCTH (HOpMHpPOBaAHUS
OCHOBHBIX B3aMMOJICUCTBUI OPraHU3MOB B SKOCHCTEMAX.

[lepenoc >Hepruu U BEUIECTB MEXKIY CMEKHBIMH 3KOCHCTEMaMU. Y CTOWYUBOCTh
OpPraHW3MOB, TMOMYJSIMI ¥ OSKOCUCTEM B YCIOBHUSIX €CTECTBEHHBIX H

AHTPONOT€HHBIX BO3AECUCTBUN
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buochepa — oOmennanerapHas o0onouka 3eMiM, T/I€ CYIIECTBYET WU




cymecTtBoBasia ku3Hb. Yuenwe B.W. Bepnaackoro o Oumocdepe. Ob6mactu
ouocdepsl u e€ cocta. XKuBoe BeniecTBo 0nochepsl 1 ero PyHKITHH.
3akoHOMEPHOCTH cCyliecTBOBaHUus Ouocdepnl. OcobeHHOCTH Ouochepsl Kak
riobanpbHOM  sKocucTembl.  Jl[uHamMuueckoe — paBHOBecue B Ouocdepe.
KpyroBopotsl BemiectB U OHMOreoXxuMuyeckue IUKIBL (yriepona, asoTa).
PurmudHOCTS siBNICHUI B Onocdepe.

3onanbHOCTh OMOchepsl. [lonsTre o Ouome. OCHOBHBIE OMOMBI CYIIN: TYHpA,
XBOWHBIE Jieca, CMEIIAHHBbIE M IIMPOKOJIMCTBEHHbIE Jeca, CTENH, CaBaHHBI,
MYCTBIHU, TPOIMHUYECKHUE JIeca, BBICOKOTOpbs. Kimmar, pacTuTenpHBIA |
KUBOTHBII MUp OMOMOB CYIIIH.

CrpykTypa U (DyHKIMS KHUBBIX CHUCTEM, OLIEHKAa MX PECYpCHOTO MOTEHIHANA U

OonocdepHbIX QyHKITHHA
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DKoJornyeckre KpU3uchl U UX NMpUUMHBL. Bo3neiicTBue yenoBeka Ha 6uocdepy.
3arps3HeHue BO3AYIIHON cpeabl. OXpaHa Bo3ayxa. 3arpsi3HEHUE BOJHOW CPEJbL.
OxpaHna BOoAHBIX pecypcoB. Pa3pymenue nousel. OXpaHa MOYBEHHBIX PECYpPCOB.
N3MeHenue knnmara.

AHTPONIOTEHHOE BO3JIEHCTBUE HAa PACTUTEIbHBIA M JKUBOTHBIM Mup. OxpaHa
PaCTUTENBHOTO W KUBOTHOrO MuUpa. OCHOBHBIE NMPHUHIMUIIBI OXpaHbl MPUPOIBL.
Kpacupie kaurn. Ocobo oxpansemble mnpupoansie Ttepputopuu (OOIIT).
Borannueckue caabl U 300JI0rMYECKUE TTAPKH.

OCHOBHBIE TNPUHUUIIBI YCTOWYMBOIO PAa3BUTHs 4YEJIOBEYECTBA U MPUPOJIBI.
PanmonansHoe  mpUpOIOMOIB30BAaHME W COXpaHEHHE  OHOJIOrHYECKOro

pa3zHooOpaszus 3eMiun




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3SATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

* buonorus: 10-i1 knacc: yriyOneHHblid ypoBeHb: 1-e uznanue : Cymaroxus C.
B., I'pomosa H. I1., bensikoa I'. A. u np.; nox peaakimeit Cymaroxuna C.B.;
AxumonepHoe obmiectBo «3narensctBo «IIpocBenieHue»

* buonorus: 11-i1 knacc: yriyOnenHsiii ypoBeHsb: 1-e uznanue Cymaroxus C.
B., I'pomosa H. I1., Ceprees 1.1O. u ap.; noxn penakuueit Cymaroxuna C.B.
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Meroaudeckue nocoOust K TMHUM yueOHUKOB moj pea. B. B. I[Taceunuka

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
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bubmuoreka [JOK



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucpukaT 535789110244658727404941810073550101074793265733
Bnageney Hypywesa Anbcoua KaxranuesHa
OedcTerTened C17.12.2025 n0 17.12.2026



http://www.tcpdf.org

		2026-10-15T23:56:50+0500




