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l. IHOACHUTEJIBHAS 3AIINCKA

[Tporpamma o yue6HOMY npenmeTy "buosorus" (nanee - 6M0y0rns) Ha YpOBHE CPEIHEro 00IIero
oOpa3oBanus pa3paborana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
oOpaszoBanun B Poccuiickoit @eneparuny, ®I'OC COO, Konnenuuu npenogaBaHust yaeOHOTO
npenmMera «buonorus» U OCHOBHBIX IOJIOKEHUH (henepanbHOii paboyeil mporpaMMbl BOCIIUTAHUS.
YueoOnsiii peamer «buonorus» yriyonéaHoro ypoBHs u3ydenmst (10—11 kmaccel) siBiasieTcst
OJIHUM U3 KOMIIOHEHTOB IpeaMeTHOM obnactu «EctecTBeHHO-Hay4Hble peamMeTs». CorjaacHo
nonoxeHussMm ®I'OC COO npodwiibHbIe y4eOHBIE TPEAMETHI, M3ydaeMble Ha YIIyOJIEHHOM
YPOBHE, SBISAIOTCS CrocoOOM auddepeHnnanui oO0ydeHUsT Ha YpPOBHE CPEAHET0 OOIIero
00pa3oBaHUs U MPU3BAHBI OOECIIEYUTH MPEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIIWM, CPEIHHM
o0mmM, cpeaHUM MpoEeCCHOHATFHBIM U BBICIIMM 00pa3oBaHuEM. B To ke BpeMs Kaablil U3
THX YYEOHBIX MPEIMETOB JOJDKEH OBITh OPHEHTUPOBAH HA NPUOPUTETHOE pEUICHHE
00pa3oBaTeNbHbIX, BOCIUTATEIbHBIX M PA3BUBAIOIIMUX 3ajay, CBSA3aHHBIX C MpodopueHTanuen
0o0y4Jaromuxcsi U CTUMYJIHPOBAHUEM HHTEpeca K KOHKPETHOM O00JacTH Hay4HOro 3HAHUS,
CBSI3aHHOTO C OMOJIOTHEH, MEUITMTHON, SKOJIOTUEH, ICUXO0JIOTHEH, CHOPTOM HIJIM BOCHHBIM JIEJIOM.
[Iporpamma mo ydyeOHomy mnpenmery "buonorus" maér mpencTtaBieHue O LETH U 3ajadax
U3ydeHus yueOHoro npeamera «buosorus» Ha yriiy0JéHHOM ypOBHE, OIPENEsSeT 00s13aTenbHOe
(MHBapuaHTHOE) TNPEAMETHOE COJAEP)KAHUE, €ro CTPYKTYpHUpPOBaHHME IO pas3jieiiaM U Temawm,
pacnpeneseHre o KiaccaM, peKOMEHyeT MOCIeA0BaTeIbHOCTh N3YUEeHHs yueOHOro MaTepuasa
C Yy4€TOM MEXNPEAMETHBIX M BHYTPHUIPEIMETHBIX CBSI3€H, JIOTUKM Y4eOHOTro Iporecca,
BO3PACTHBIX 0coOeHHOCTeH oOywaromuxcs. B mporpamme mo OuMojoruu peann3oBaH MPUHIIKI
IPEEMCTBEHHOCTH C H3y4Ye€HHEM OHOJOrMM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs,
Onarosapst 4emy MpoCcMaTpUBAETCs HANIPABJIEHHOCTh Ha MOCIIEAYIOIIEe pa3BUTHE OMOJIOTMUECKUX
3HaHUH, OpPUEHTUPOBAHHBIX Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTHYECKOT0 MBIIUICHU, TPEACTaBICHUH O 310pOBOM o00pasze XHM3HHM, Ha BOCHUTAHUE
OepeXHOro OTHOILIEHUS K OKpY)Karollleld MpUpoAHOM cpene. B mporpaMmme 1o OMONOruM Takxke
MOKa3aHbl BO3MOXHOCTU y4yeOHoro npeamera «buonorus» B peanuzauuu tpedoBanuit ®I'OC
COOQ x m1aHupyEeMBIM JTUYHOCTHBIM, METAIIPEIMETHBIM 1 ITPEIMETHBIM pe3yabTaTaM 00y4eHUs U
B (pOpMHUPOBAaHMU OCHOBHBIX BHUJIOB y4EOHO-TIO3HABATEIBHOUN EATEIHHOCTH, O0yUYaoIuXCsl MO
OCBOCHMIO COJIEpXaHUA OMOJIOTHYECKOro 00pa3oBaHMsS Ha YpPOBHE CpEIHEro OOIIero
o0Opa3oBaHusl.

YuebHblit mpeamer «buonorus» Ha YpOBHE CpeAHEro oOmero oOpa3oBaHHUsS 3aBepIIaeT
6uonornyeckoe oOpa3oBaHUE B LIKOJIE U OPUEHTUPOBAH Ha PACIIMPEHUE U YIIyOJieHHe 3HaHUM,
00yJaronuxcs 0 )KUBOU MPUPOJIE, OCHOBAX MOJIEKYIISIPHOM M KJIETOYHON OMOJIOTHH, YMOPHUOTIOTUHI
U OHOJIOTMU Pa3BUTHUS, TCHETUKH, CEJIEKIIMHU, OWOTEXHOJOTHH, HBOJIOLHMOHHOTO YYEHHS U
HKOJIOTHH.

Uzyuenue yueOHoro mnpenmera «buonorus» Ha yriyOJeHHOM YPOBHE OPHEHTHPOBAHO Ha
MOJITOTOBKY 00 YYAIOIINXCSI K MOCIISAYIOIIEMY OTYyYEeHUI0 OMOIOTHYECKOT0 00pa30BaHUs B By3aX
U OpraHu3alusaX cpenHero mnpodeccuoHaabHOro oOpasoBanusi. OCHOBY €ro coaep)KaHUs
COCTaBJIIET CHUCTEMa OHMOJOTMYECKMX 3HAHMHM, MOJYYEHHBIX MpPU HM3YYEHUH OOYUYarOIIMMUCS
COOTBETCTBYIOIIIMX CHCTEMATUYECKHX pa3JesioB OHOJIOrMH HAa YPOBHE OCHOBHOTO OOIIEro
obpazoBanus, B 10—11 kmaccax 3Tv 3HaHUS MOTYYalOT pa3BUTHE. TakK, pacCIIUPEHBI U YTITYOJICHBI
OMOJIOTHYECKHE 3HAHUS O PACTEHHSX, >KMBOTHBIX, rpubax, OaKkTepusix, OpraHu3Me 4YeloBeKa,



o0LIMX 3aKOHOMEPHOCTSX JKHU3HH, JOMOJHHUTEIBHO BKJIIOYEHbl OHOJOTMYECKHE CBEIEHUS
MPUKIIAHOTO ¥ MOMCKOBOI'O XapakTepa, KOTOpPbIE MOKHO HCIIOJIb30BATh KaK OPUEHTUPHI JJIs
nocieayomero Beidopa npodeccun. BozMokHa Takke MHTErparus OMOJIOTHYECKUX 3HAHUH C
COOTBETCTBYIOIIMMHU 3HAHUSIMHU, TOTYICHHBIMHU 00YUYaIOMUMUCS TIPH U3yYCHUN (PU3UKH, XUMHH,
reorpadgun U MaTEMaTHKH.

CtpyKkTypa nporpaMmsl 1o yueOHOMY npeaMeTy "bronorus" oTpakaeT CHCTEMHO-YPOBHEBBIN U
SBOJIIOIIMOHHBIM MOAXOAbI K H3ydeHHIo Ouonoruu. CoOriacHO MM, H3Y4arOTCsl CBOWCTBAa U
3aKOHOMEPHOCTH, XapaKTepHbIE JJISl )KUBBIX CHCTEM Pa3HOT0 YPOBHS OpraHU3alliu, HBOJIIOLUU
OpPraHUYECKOTo MHpa Ha 3emiie, COXpaHEeHHs OMOJOrMYecKOoro pa3Hooopasus rianeTsl. Tak, B 10
KJIACCEe M3YYalOTCSl OCHOBBI MOJICKYJSIPHON U KJIETOYHOW OMOJIOTUH, SMOPHOIOTHH U OHMOJIOTUU
Pa3BUTHS, TEHETUKH U CEICKIIUU, OMOTEXHOJIOTUU U CHHTETHYECKON OMOJIOTHH, aKTyaITU3UPYIOTCS
3HaHMS O0ydJaroNuXcs Mo OOTaHHKE, 300JI0THH, aHATOMUH, (pusmonoruu yemoeka. B 11 kiacce
M3Y4ar0TCsl SBOJIIOIIMOHHOE YUYE€HHE, OCHOBBI SKOJIOTUH U yYeHHE 0 Ouocdepe.

YueOuslii npeamet «buonorusy» npusBaH 00eCeYnTh OCBOCHUE 00YUYAOIIUMUCS OMOIOT MYECKUX
TEOpUH U 3aKOHOB, HJIeH, IPUHIIUIIOB U MPABUJI, JISKAIUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpA, 3HAHUW O CTPOCHHUH, MHOTr000pa3uu U OCOOEHHOCTSX KIETKH,
OpraHu3Ma, MOMYJALHUU, OUOLIEHO3a, SKOCUCTEMbI, O BBIJAIOLIUXCS HAYYHBIX JOCTHUKCHHUSIX,
COBPEMEHHBIX UCCIEAOBAHUSAX B OMOJIOTHHU, TPUKIIAJHBIX aCIIEKTaX OMOJOTUYECKUX 3HAHUM. J{7s
pa3BUTHS W TOJJEPKAHUS WHTEpeca OOydJalomuXcs K OHOJOTHH HApsAy CO 3HAYUTEIHHBIM
00BEMOM TEOPETUYECKOT0 MaTeprasa B COAEPKaHUM MPOTrpaMMbl 110 OMOJIOTHUU PETYyCMOTPEHO
3HAKOMCTBO C MCTOPUEH CTAHOBJICHUS U PA3BUTHUS TOM WJIM MHOW 00JIACTH OMOJIOTHH, BKJIAIOM
OTEUECTBEHHBIX M 3apyOekKHBIX YYEHBIX B pEIIeHWE BAKHEUIIUX OHOIOTHYECKHX U
HKOJIOTMYECKUX MPOOIIEM.

[lenp wu3yueHuss yueOHoro mpeamera «buonorus» Ha YrIyOIEHHOM YPOBHE — OBJAJICHUE
O00y4JaroIMMHUCS 3HAHUAMU O CTPYKTYPHO-(QYHKIMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOTro paHTa U MPUOOPETeHHE YMEHUI NCIIONB30BaTh TU 3HaHUS B GOPMUPOBAHUU UHTEpeca K
onpenenéHHoil obnactu npodecCHOHATBHON NEeATEeTbHOCTH, CBS3aHHOW C OMOJOTHEW, WIH K
BBIOOPY YUEOHOTO 3aBEICHUS JIJIsl TIPOIOJKEHUS OMOJIOTMYECKOTO 00pa30BaHuUs.

Joctuxenne uenu u3ydeHus ydeOHoro npeamera «buonorus» Ha yriayOl€HHOM YpOBHE
o0ecrnieunBaeTcs pelIeHrneM CIeIYIOMUX 3a1au:

OCBOEHHE OOYYaIOIUMUCS CHUCTEMBI OMOJOTHYECKUX 3HAHUN: 00 OCHOBHBIX OHMOJOTHYECKHX
TEOPUSIX, KOHIIEMIUAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX M IMPaBUJIAX, COCTABIISIOIINX
COBPEMEHHYIO E€CTECTBCHHO-HAy4YHYI0 KapTHUHY MHpa; O CTPOSHHH, MHOroobpasuu u
OCOOCHHOCTSIX OHMOJOTHYECKHX CHCTeM (KJIEeTKa, OpraHWu3M, MOMYJSIIHs, BUJ, OHOTEOIICHO3,
o6uocdepa); 0 BBIIAIOIINXCS OTKPHITHUSIX U COBPEMEHHBIX HCCIICIOBAHUAX B OMOJIOTHH;
03HAKOMJICHHE OOYyYaIOIUXCs ¢ METOJaMHU TO3HAHUS JKMBOW MPUPOJBI: MCCIEI0BATEIECKUMU
METOJaMH OWOJOTHYECKUX HayK (MOJEKYJISIPHOW M KJIETOYHOM OWOJIOTHH, SMOPHOJIOTHH U
OMOJIOTHH Pa3BUTHS, TCHETHKHA W CEJICKIIUHU, OMOTEXHOJOTHH M CHHTETHYECKOW OMOJIOTHH,
MAJICOHTOJIOTUU, JKOJOTHH); METOJaMH CaMOCTOSITEIBHOTO TIPOBEACHUS OHOJIOTHYECKHX
UCCIICIOBAaHW B JlabopaTopuu W B Tmpuponae (HaOmOaeHHE, H3MEpeHUE, JKCIEPUMEHT,
MOJIEJTUPOBAHUE);

OBJIAJICHUE OOYYAIOMIMMHCS YMEHHUSIMH: CAaMOCTOSTEIBbHO HAXOIUTh, aHAIM3UPOBATH U
MCIIOJIb30BaTh OMOJIOTHYECKYI0 MH(POPMAIUIO; MOIb30BATHCS OMOJOTHYECKONH TEPMUHOJIOTHEN U
CHUMBOJIMKOM; YCTaHABJIMBATh CBSA3b MEXK/1Y Pa3BUTHEM OMOJIOTHUN U COLIUATIbHO-3KOHOMUYECKUMU



Y 9KOJIOTHYECKUMHU MpoOIeMaMH YeJI0BEUECTBA; OLEHUBATH MTOCIEACTBHS CBOCH A€ITEILHOCTH 110
OTHOILICHHIO K OKpPYKaloLlel NPUPOIHONW cpele, COOCTBEHHOMY 3I0POBBIO M 3/I0POBBIO
OKpYKaIOIIMX JIIOJIH; OOOCHOBBIBaTH M COOJIIOJATh MEpbl MPO(PUIAKTHKH HH()EKIMOHHBIX
3a00JIeBaHUl, TpaBWiIa TIOBEICHUS B MPHpOAE W obecredeHuss 0e30MacHOCTH COOCTBEHHOM
KHU3HEIEATSIIFHOCTH B YPE3BBIYAMHBIX CUTYAIMSIX MPUPOJHOTO M TEXHOTCHHOT'O XapakTepa;
XapaKTepu30BaTh COBPEMEHHbIE HAyYHbIE OTKPBITHS B 00J1aCTH OUOJIOTHH;

pa3BUTHE Yy OOYyYarOImMXCA HMHTEJUIEKTYalbHBIX W TBOPYECKHX CIIOCOOHOCTEH B Mpoliecce
3HAKOMCTBA C BBIJAIOIIMMHUCS OTKPBITHUSIMH M COBPEMEHHBIMU HCCIIEIOBAaHUSIMU B OMOJIOTHH,
pelaeMbIMH €10 MpoOJeMaMHu, METOJ0JIOTHel OHMOJIOrMYecKOro MCCIeIOBaHusl, MPOBEICHUs
OKCIEPUMEHTAIBHBIX HWCCIEJOBAHUMA, pemeHns OWOJOTHYECKUX 3a/ad, MOJEIUPOBAHUS
OHMOJIOTHYECKUX 00BEKTOB U TPOIIECCOB;

BOCIIUTAaHHE y OOYYArOMIMXCSl LEHHOCTHOTO OTHOIICHUS K JKMBOW NPHPOJE B LEIOM U K
OTHENbHBIM €€ O0beKTaM M SBJICHUSAM; (OpPMHUPOBAaHME HKOJOTHYECKOW, Te€HETHYECKON
rPaMOTHOCTH, OOIIEH KyJbTYphl MOBEACHHUS B MPUPOJE; MHTETpPAIMH €CTECTBEHHO-HAYYHBIX
3HAHUU;

npuoOpeTeHrue OO0YyYarOUIMMUCS KOMIIETEHTHOCTH B pallMOHAJIbHOM MPHUPOAONOIB30BAHUU
(cobmroneHue TMpaBUJl TOBEJACHUS B TMPUPOJE, OXPaHbl BHUIOB, AIKOCHUCTEM, OHOChEpHI),
COXpaHEHUU COOCTBEHHOTO 3J0POBbA U 3J0POBbS OKPYKAIOIIMX JIOACH (COOMIOICHHUS Mep
npoduIaKTUKH 3a00JIeBaHMi, o0ecrieueHrne 0€30IaCHOCTH KU3HEEATSIIbHOCTH B UPE3BbIUAHBIX
CUTYaIMSX IPUPOJTHOTO M TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIOJIB30BAaHHUS OMOJIOTHYECKUX
3HAHUM U YMEHHI B IIOBCETHEBHOM KU3HU;

CO3/laHMe  YCIOBMH JUIi  OCO3HAaHHOTO  BbIOOpPa  OOYyYarOIIMMHUCS  MHIUBHIyaIbHON
00pa30oBaTeNIbHOW  TPAaeKTOPUH, CHOCOOCTBYIOLIEH MOCIEayoIEeMY HpopecCHOHATbHOMY
CaMOOMPEIEICHUI0, B COOTBETCTBUU C WHJWBUIYaJbHBIMA HMHTEpPECAMH M TOTPEOHOCTIMU
pEruoHa.

OO1iee yuCIIO YacoB, OTBEICHHBIX HA M3y4YE€HUE OMOJIOTMU Ha YIriyOJIEHHOM YpOBHE CPEIHEro
obuiero oopasosanusi, cocrasnser 204 yaca: B 10 kiacce — 102 gaca (3 yaca B Hezgento), B 11
kiacce — 102 yaca (3 yaca B Heneno).

OT6op opraHU3aIMOHHBIX (POPM, METOJIOB U CPEACTB OOy4YEHHUS OMOJOTUU OCYIIECTBISETCS C
y4€TOM CIIEU(PHUKA €ro COAEp)KaHWsl W HANpaBJICHHOCTH HA TPOIODKEHHE OMOJIOTMYECKOTO
00pa30BaHUs B OpraHU3alUsAX CPETHETO MPO(HECCHOHATFHOIO U BBICIIEr0 00pa30BaHMUsL.
OO0s3aTenbHBIM  YCIOBHEM TP OOy4YeHMH OHOJOTMHM Ha YriyOJIEHHOM YpOBHE SBIISETCS
IpoBe/ieHUe JIabOpaTOpHBIX M MpakTHueckux pabor. Taike yuyactue oOydarommxcs B
BBITIOJTHEHUH IPOEKTHBIX U YUeOHO-HUCCIIeIOBATENIbCKUX pa0OT, TEMAaTHKA KOTOPBIX OMPEeIeTCs
YYUTENIEM Ha OCHOBE MMEIOIUXCSI MATEPHATbHO-TEXHUIECKUX PECYPCOB M MECTHBIX IPHPOTHBIX
YCIOBUH.



1. COJEPKAHUE OBYYEHUA

10 KJIIACC

CopnepxaHue IpOrpaMMbl, BBIIEIEHHOE KYPCUB0OM, HE BXOAUT B IPOBEPKY IOCYIAapCTBEHHON
utorosou arrecranuu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpemenHast Ouosiorusi — KoOMIUIeKCHass Hayka. KpaTkas wucropus pa3BUTHS OWOJIOTHU.
buonornueckue Hayku W u3ydaemble UMH mpoOiembl. DyHpaameHTaJdbHbIC, NPUKIATHBIE U
MOMCKOBBIC HAYYHbIE HCCIIEOBAHUS B OMOJIOTHH.

3HayeHue Ouonoruu B (POPMUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAYYHOH KapTHHBI MHpA.
[Ipodeccun, cBs3zannbie ¢ Ouosiorueil. 3HaueHHE OHOJOTUM B TMPAKTHUUECKOW JESITEIbHOCTH
YeJIoBeKa: MEUIIMHE, CEIbCKOM XO035HCTBE, IPOMBIIIJIEHHOCTH, OXPaHe IPUPOIBL.
JleMoOHCTpaLuu

[Toptpersr: Apuctorenn, Teodpact, K. Jlunneii, XK. b. Jlamapk, Y. Hapsun, Y. T'apseii, I.
Mennens, B. U. Bepuanckuii, U. I1. I1aBnos, U. . Meunukos, H. 1. Basuios, H. B. Tumodees-
PecoBckuit, JIxx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuie! 1 cxeMbl: «CBsI3b OMOJIOTHH C IPYTUMHU HaykamMuy, «CuctemMa OMOJIOTHYECKUX HAYK.
Tema 2. ’KuBble cucTeMbl H X H3y4YeHHE

KuBble cuctemMbl Kak INpeaMer u3ydeHus Ouonoruu. CBONCTBA JKUBBIX CHUCTEM: E€IMHCTBO
XUMHYECKOTO COCTaBa, JUCKPETHOCTb U IIE€JIOCTHOCTb, CIIO)KHOCTh U  YHOPSAAOYEHHOCTh
CTPYKTYpbI,  OTKPBITOCTb, = CaMOOpPraHHW3alUs, CaMOBOCIIPOM3BEICHHE, Pa3APaXKUMOCTh,
M3MEHYUBOCTb, POCT U pa3BUTHE.

YpoBHU OpraHU3aLMH )KUBBIX CUCTEM: MOJIEKYJISIPHBIN, KII€TOYHBIN, TKAHEBBIM, OpraHU3MEHHBIH,
HOMYJSIMOHHO-BUIOBOM, 3KOCUCTeMHBIN (OmoreoneHotuueckuii), ouochepnsrii. Ilpomeccsl,
MPOUCXOJSAIINE B KHUBBIX cucTemMax. OCHOBHBIE MpU3HAaKH >KUBOro. JKW3HBb Kak ¢opma
CyllleCTBOBaHUsl Marepuu. Hayku, wusyvaromue >KUBbIE CHUCTEMbl Ha pa3HbBIX YPOBHAX
OpraHH3aIiHy.

N3yuenne »xuBbpIX cucteM. Mertoasl Ouonornueckod Hayku. HaOmrionenue, usMmepenue,
ADKCIEPUMEHT, CHUCTEMaTHh3alus, MeraaHain3. [loHATHE O 3aBUCMMOW M HE3aBUCHUMOM
nepemeHHoil. [lmanmpoBanme »skcnepumenrta. [locraHoBka u mpoBepka rumore3. Hynesas
runote3a. [loHsTHE BEIOOPKH U €€ JO0CTOBEpHOCTh. Pa3dpoc B Ononornueckux aaHHbIX. OneHKa
JIOCTOBEPHOCTH MOJYUYEHHBIX PEe3yNbTaToB. [IpHUMHBI UCKAKEHUSI PE3YNIHTATOB AKCIEPUMEHTA.
[ToHsITHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanuu

Tabmumpl 1 cxembl: «OCHOBHBIE TIPU3HAKK JKU3HWY, «buonornyeckne cuctemun», «CBOMCTBa
KUBOM MaTepum», «YpPOBHU OPTraHMU3ALUU >KMBOW MPUPOABI», «CTpOEHUE )KMUBOTHOU KIIETKHY,
«TkaHu KUBOTHBIX», «CHCTEMBI OPraHOB YEJIOBEYECKOTO OpraHuzMa», «buoreomeHos,
«buocdepar, «MeTobl U3YICHUS KUBOK TTPUPOIBIY.

Oo6opynoBanue: maboparopHoe 00OpymOBaHWE ISl TMPOBEICHUS HAONIOACHUN, H3MEPEHUH,
HKCIEPUMEHTOB.

IIpakTuyeckas padora «l/icnonb3zoBaHue pa3TUYHBIX METOIOB MPU U3YUEHUU KUBBIX CUCTEM).
Tema 3. buosnorus KjieTku



Knerka — cTpykTypHO-(yHKIIMOHAIbHAs €AMHULA KUBOTO. McTopus oTKpbITHS KieTkH. PaboThl
P. I'yka, A. JleBenryka. Knerounas teopus (T. llIBann, M. [lneiinen, P. Bupxo). OcHoBHbBIE
IIOJIOXKEHUSI COBPEMEHHOM KJIETOYHOM TEOPUHU.

MeTo/1bI MOJIEKYJISIPHOM U KJIETOYHOM OMOJIOTHH: MUKPOCKOITHSI, XpoMaTorpadus, MeKTpodopes,
METOJI MEUEHBIX aTOMOB, Ju(p(depeHInaIbHOe EHTPUPYTUPOBAHUE, KYIbTUBUPOBAHUE KIIETOK.
H3zyuenue ¢uxcuposannvix kiemox. INEKTPOHHAS MUKpPOCKONUs. Kongpokanvhas mukpockonus.
Bumanvnoe (npudicusnennoe) uzyuenue Kiemox.

JdemMoHCcTpauMu

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

Tabmuubl u cxembl: «CBETOBONW MUKPOCKOI, «JIEKTPOHHBIM MUKPOCKOI», «VICTOpHS pa3BUTHS
METOJI0B MUKPOCKOITUI.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MMKpPOIpEnaparbl pacTUTEIbHBIX, JKUBOTHBIX U
OakTepuaIbHBIX KIETOK.

IIpakTnueckass padora «l3yueHne MeTos0B KJIETOYHOH Ouonoruu (xpomarorpadus,
anekTpodopes, nuddepennnansHoe neHTpudyruposanue, [TLP)».

Tema 4. XuMu4ecKasi Opranu3anms KJIeTKU

XVMMHYECKUI COCTaB KJIETKH. Makpo-, MUKPO- U yJIbTPaMHUKpPOdJIeMEHThl. Boga u €€ posb kak
pacTBOpUTEIS, pE€areHTa, y4acTHe B CTPYKTYPUPOBAHUHM KJIETKH, TEIIOPETYIsIMU. MuHepaibHble
BElIEeCTBa KJIETKH, UX Onojiornyeckas poisib. Posib KATHOHOB ¥ aHMOHOB B KJIETKE.

Opranuyeckue BellecTBa KieTku. buonornueckue nonumepsl. benku. AMUHOKHUCIOTHBIN cocTaB
6enkoB. CTpyKTypbl OenkoBOM Moiiekynbl. [lepBuuHas CTpykTypa Oenka, MENTUAHAS CBS3b.
Bropuunasi, TpeTuuHas, 4eTBepTUYHas CTPYKTyphl. [leHarypamus. CBoiicTBa OenKoB.
Knaccugukarus 6enkos. buonorunueckue GyHkuu 6enkoB. /lpuonut.

VYrneBoasl. MoHOcaxapuabl, AWCaXapujbl, OJUTrocaxapuibl W mnonaucaxapuabl. OOmmii mian
CTPOEHUs U (PU3MKO-XMMHUYECKHE CBOMCTBA yIiIeBOA0B. bruonornueckue QpyHKIMM yriIeBoO0B.
Jlunuasl. I'mapodunbHO-TUApOoPOoOHBIE cBOcTBa. Kiaccudukanus munuaos. Tpurimuepumbl,
dbochomunuapl, BOCKH, cTepouabl. buonormyeckue ¢yHkiuu munugoB. OOmue CBOWMCTBa
OMOJOrHYEeCKNX MEMOpaH — TEKY4€eCTh, CIIOCOOHOCTh K CAMO3aMbIKaHHUIO, TIOJTYITPOHHUIIAEMOCTb.
Hyxneunossie kucnotsl. JJHK 1 PHK. Ctpoenne nyknennoBsix kucnot. Hykneotuast. [Tpunnun
komiuieMeHTtapHoctu. [lpaBuno Yaprapda. Crpykrypa JHK — nBoiimas cnupans.
Mecronaxoxaenue u 6nonorndeckue ¢pynkuun JHK. Buasr PHK. @ynkunu PHK B kietke.
Crpoenne monekynsl AT®. Makpospruueckue cBa3u B Monekyine AT®. buomornueckue
¢ynkuun  AT®. BoccTaHoBIeHHBIE TEPEHOCUMKH, UX (GYHKUMU B KieTke. /pyeue
HyKneozuompugocgpamor  (HTD). CexBenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrtpykrypHast Ouojyorus: OHOXMMHYECKHME U Ouopu3NYecKHue HCCIe0BaHUs COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYypbl OuoMoiekyn. Modenupoeanue cmpykmypvl U @QYHKYui
Ouomonexyn u ux komnnexkcos. Komnviomepmwiti Ouzaiin u opeanudeckuii Cunme3s OUOMONEKY U UX
HenpupoOOHbIX AHANI0206.

JleMoHCTpanuu

IToprpetsr: JI. Ilonunr, k. Yorcon, ®. Kpuk, M. Vunkunc, P. ®panxnun, ®@. Conrep, C.
IIpy3unep.

Huarpammbl: «PacnpenesieHne XUMUYECKUX AJIEMEHTOB B HEXKMBOW Npupoae», «Pacnpenenenue
XUMHUYECKHX 3JIEMEHTOB B JKUBOH IPUPOIEN.



Tabmune! u cxemsl: «llepuoanueckas TabinLa XUMHUYECKUX AJIEMEHTOBY, «CTpOEHHE MOJIEKYJIbI
BOJBI», «BemecTtBa B cocraBe OpraHu3MoB», «CTpoeHHe MOJIeKylbl Oenka», «CTpYKTyphI
0enkoBol MoJieKysb», «CTpoeHue MOJIEKyNl YIieBoaoB», «CTpoeHHE MOJIEKYH JIMIUOBY,
«Hyxnennosble Kuciote», «Ctpoenne monekynsl ATD».

Ob6opynoBanue: XMUMHAYECKas Mocyia 1 000pyI0BaHHE.

JladopaTropnasi padora «O0HapyKeHHE OCIKOB C TOMOIIBIO KAYECTBEHHBIX PEAKIIHII».
JlabopaTopnass paGora «lccrnenoBaHue HYKJIEHMHOBBIX KHUCIIOT, BBIJEJIIEHHBIX H3 KIETOK
pa3IMYHBIX OPTaHU3MOB.

Tema 5. CtpoeHue 1 QyHKIUM KJIETKH

Tumbl  KJIETOK: JyKapHOTHYECKass W mpokapuoTtuyeckas. CTpyKTypHO-(QYHKIIMOHAIbHbIE
00pa3oBaHus KJIETKH.

Crpoenue npokapuoTuueckoi kieTku. Knetounas crenka Oakrtepuit u apxeil. OcoOeHHOCTH
CTPOCHUS TeTepOTPOPHOM U aBTOTPO(HOM MPOKAPUOTHUECKUX KIETOK. MECTO U pOJIb IPOKAPHOT
B OHMOILIEHO3aX.

CtpoeHue W (QYHKIMOHUPOBAHUE JSyKapHOTHYeckoW KieTku. [lnmasmaruyeckas memOpana
(mmazmanemma). CTpykTypa IUIa3MaTHuueckod wMeMmOpaHbl. TpaHCIOPT BeUIECTB 4epes
MIa3MaTHYeCKyl0 MeMOpaHy: maccuBHBIA (quddys3us, obneryénnas nuddQysus), aKTUBHBIN
(mepBUYHBI M BTOPUYHBIA aKTHBHBIA TpaHcmopT). [lomynmponunaemocts memOpansl. PaGota
HATPUII-KaJIMEeBOr0 Hacoca. DHAOMMUTO3: MUHOUTO3, (paronuto3. Dx30muto3. Kiletounas cTeHka.
Crpykrypa v QyHKIUHN KJIETOYHON CTEHKU pacTeHU, rpuOoB.

[uronmnazma. [urozons. Ilutockener. JIpwxkenue murorasmbl. OpraHouasl  KIETKH.
OnHomeMOpaHHbIE OpraHOUABI KIeTKH: 3HJomIazmarnyeckas cetb (DIIC), annmapat I'onbmku,
JU30COMBI, UX CTpOeHHEe U (QYHKUMHU. B3anMOCBS3b 0JHOMEMOpaHHBIX OPTaHOMJOB KIIETKH.
CrpoeHue TrpaHyIsIpHOTO peTukynyma. Mexanusm nanpasnenus 6enkoé ¢ OIIIC. Cunres
pactBopuMbIX  OenkoB. CHHTE3  KJIETOYHBIX  MeMOpaH. [Imankuit  (arpaHy’isipHBbIiL)
sHJI0MIa3MaTHyeckuil petukynyMm. CekperopHast (pyHkius anmnapata ['onbmxu. Moougukayus
benxos 6 annapame I onvoorcu. Copmuposxa 6enkos 6 annapame I onv0dcu. TpaHCTIOPT BENIECTB
B KJeTke. Bakyonu pacturenbHbIX KieToK. Kiterounsiit cok. Typrop.

[ToryaBTOHOMHBIE ~ OpPraHOWABI  KJIETKH: MWUTOXOHAPUH, IJIAacTUibl.  [Ipoucxooswcoenue
mumoxonoputi u naacmuod. Cumdbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GyHKIMUM MHUTOXOHApUH U miactufi. [lepBUuHBIE, BTOPUYHBIE M CIOXKHBIE IUIACTHIbBI
(OTOCHHTE3UPYIOIUX JYKAapUOT. XJOPOIUIACTBl, XPOMOIUIACTBI, JIEHKOMIACThI ~ BBICHIMX
pacTeHUN.

HememOpannbie opranon sl kiietku CTpoeHue u GyHKIIMHA HEMEMOPaHHBIX OPraHOUIOB KIIETKH.
Pu6ocompr. Ilpomesrxcymounvle Gunamenmol. MukpodunaMeHTHI. Axmunossie
Muxkpogunramenmol. MBbIIIEUHBIE KIETKU. AKMUHOBbIE KOMNOHEHMbl HEeMbIULeYHbIX KIemOK.
Muxkpotpybouku. Knerounsiii nentp. CrpoeHHe U JBHKEHHE KIYTUKOB U PECHHYEK.
Muxkpotpy6ouku nuromiasmsl. Llentpuons. berku, accoyuuposanuvie ¢ MukpoguiameHmamu u
Mukpompybouxkamu. Momopnvie 6eaxu.

SAnpo. Obonouka s1pa, XpOMaTHH, KApUOIUIa3Ma, SAPBILIIKY, UX CTPOCHUE M QYHKIUH. S1epHbIi
O0enkoBbIi MaTpukc. [IpoCTpaHCTBEHHOE pACMOJIOKEHHE XPOMOCOM B HHTEp(ha3HOM sjpe.
dyxpomamun u cemepoxpomamut. beaku XpoMaTuHa — TUCTOHBL. JJuHamuxa s0epHoti 06010UKU
6 mumo3se. Hoepuviii mparcnopm.



Knerounsle BkimtoueHus. CpaBHUTENbHAs XapaKTEPUCTUKA KIETOK JYKApHOT (pacTUTENIbHOM,
KUBOTHOU, TPUOHON).

JleMoHCTpaL U

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

Tabmuubl 1 cxembl: «CTpOCHHE SYKAPHOTHUECKOW KIETKW», «CTpOCHHE KUBOTHOU KIICTKHY,
«CTpoeHHe pacTUTENbHOW KiIeTKn», «CTpoeHHue MUTOXOHApUM», <«SAapoy», «CrtpoeHue
IIPOKAPUOTUYECKOU KIICTKH.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIpenapaTbl pacTUTENbHBIX, KUBOTHBIX KIIETOK,
MHUKpOIpenapaThl 0aKTepHaIbHbIX KIETOK.

JlabopaTopnasi paGora «l3yueHue CTpoeHUs KIETOK Pa3IMuHbIX OPraHU3MOBY.
IIpakTuyeckas padora «I3yueHue cBOWCTB KJIETOUHON MEMOPAHBI».

JlabopaTopnass padora «MccinenoBaHue MasMonM3a U JIEMJIA3MOJIM3a B PaCTUTENIbHBIX
KJIETKax».

IIpakTnyeckas padora «3ydyeHue NBUKEHUS LUTOILIIA3MbI B PACTUTEIBHBIX KIETKaX)».

Tema 6. O0MeH BeleCTB U IPpeBpalleHHe JHEPIMHU B KJIeTKe

AccuMMIAIMS U JUCCUMWIALUS — JBE CTOPOHBI Merabonu3ma. Tumbel OoOMEHa BELIECTB:
aBTOTPOGHBIN U reTepoTpodHBIN. YuyacTue KUCI0poa B OOMEHHBIX MPOLEccax. DHEPreTHIECcKoe
oOecnieueHue kietku: npespaiieHne AT® B oOmeHHbIX nporieccax. epMeHTaTUBHBIN XapaKTep
peakiuil KIeTo4yHoro Merabonusma. GepMeHThI, UX CTPOCHHE, CBOMCTBA U MEXaHHU3M JICUCTBHUS.
Kodepmentsl. OTnnuns GepMEHTOB OT HEOPraHMYECKUX KaTajau3aTopoB. belku-akTUBaTOpHI U
OeNKU-UHTUOUTOPBI. 3aBUCUMOCTh CKOPOCTH (PEpMEHTAaTHBHBIX pEaKUHUi OT pa3iIMYHbIX
(baxTOpOoB.

ITepBUYHBII CUHTE3 OPraHUUYECKUX BEIIECTB B KIETKE. DOTOCUHTE3. AHOKCUCEHHDIU U OKCUSEHHBIU
@pomocunmes y bakmepuii. Ceemocobuparowue nuemMenmol U NUSMeHmvl PeaKyuoHHO20 YeHmpa.
Ponp xnopormutactoB B nporecce porocurTeza. CBeToBas u TeMHOBast Ga3bl. Pomoovixanue, Cs.,
Cs u CAM-munwer ¢gomocunmesa. IlpogykTuBHOCTH (oTOoCcHUHTE3a. BrusHMEe pa3nmuUHBIX
(bakTOpoB Ha CKOPOCTh (poTOCHHTE3a. 3HAUEHUE (POTOCHHTE3A.

XemocuHTe3. PazHooOpasue OpraHM3MOB-XEMOCHMHTETUKOB: HUTpUULMpyrolue OaKkTepuH,
xKele300aKTepun, cepobakTepru, BOJIOPOAHbIE OaKTepuu. 3HaU€HNE XEMOCUHTE3A.

AHa’poOHble opranu3mbl. Buabsl Opoxkenus. I[IpoaykTsl OposkeHHS W UX HCIOJB30BaHUE
4eJI0BEKOM. AHa’pOOHBIE MHKPOOPTaHU3MBbl KaK OOBEKThl OMOTEXHOJOTMH U BO30yIUTENH
00J1e3HEeH.

AdpoOHBIE OpraHu3MBbl. DTarbl 3HEpreTudeckoro oomena. [loaroroBurensHslii atamn. I'nukonus —
0ECKHUCIOPOAHOE pacIleTNIEHHE TTIFOKO3bI.

buonoruueckoe okucieHUe, WM KIETOYHOE JbixaHue. Poib MuUTOXOHApPUH B mpoleccax
O6uonorudeckoro okucienus. Luxinueckue peakuuu. OkucauTenbHoe GocPopHINpOBaHUE.
Ouepeuss membpanunozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnoti ATD-
cunmasel. llpenMyiiectBa a’poOHOTO MyTH OOMEHa BEIIECTB IMEpe] aHadPOOHBIM.
O} PeKTUBHOCTH IHEPTreTUIECKOT0 OOMEHa.

JleMoHCTpanuu

IToprpersr: JUxk. Ilpuctau, K. A. Tumupsses, C. H. Bunorpanckuii, B. A. Durensrapar, II.
Murtuen, I'. A. 3aBap3uH.

Tabmuipl u cxembl: «POTOCUHTE3Y, « IHEPreTHUecKuil 00MeH», «brnocunTes 6enkay, «CtpoeHue
bepMeHTa», «XEMOCHHTE3Y.



OO0opynoBaHue: CBETOBOM MMKpPOCKOI, OOOpYAOBaHHE Ul IPUIOTOBICHHS IMOCTOSHHBIX M
BPEMEHHBIX MUKPOIPENIapaToB.

JlaGopaTtopnas padora «/3ydyeHue KaTaJTUTHUECKOW AaKTUBHOCTH (EpMEHTOB (Ha IMpHUMeEpe
aMUJIa3bl WIK KaTanas3bl)y.

JlaGopaTopnas paGora «/I3yueHne (epMEHTATHBHOTO pACUICTTICHUS MEPOKCHIA BOJOPOJIA B
PacCTUTEIbHBIX U JKUBOTHBIX KJIETKAX).

JladopaTopnasi padora «CpaBHeHHE TIPOIIECCOB (DOTOCHHTE3A U XEMOCHHTE3a.
JladopaTopnasi padora «CpaBHEHHE TIPOILIECCOB OPOKEHUS U JIBIXAHUSI.

Tema 7. HaciiencrBennasi uHgopmauus u peaju3amnus eé B KieTKe

Peakuuu matpuuHoro cunresa. I IpyHIMN KOMIIZIEMEHTAPHOCTHU B PEAKIUSAX MATPUYHOI'O CUHTE3A.
Peanmmzanus HacnencTBeHHoN nHpopMarun. ['eneTrnueckuii KoJ, ero cBorcTBa. TpaHCKpHUIIIus —
MaTPUYHbIN CUHTE3 PHK. ITpuHunIb TPaHCKPUIILIUU: KOMILJIEMEHTapHOCTD,
AHTUIApaIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuyeckoii
knremxke. Hexooupyrowue PHK.

Tpancnsmus u e€ stanbl. Yuactue TpaHcnoptHbix PHK B Ouocunrese Oenka. YcioBus
o6uocunTe3a 6enka. Koguposanre aMuHokucioT. Posis pubocom B OnocuHTese Oenka.
Cospemennvie npeocmaenenusi o cmpoenuu 2ernos. OpraHuzaluss T'€HOMa y IPOKapUOT M
DYKApHOT. Perynsius ak THBHOCTH T€HOB y TPOKapHoT. [ unore3a onepona (P. XKako0, XK. Mano).
Monexynapnvie mexanusmvl 3Kcnpeccuu 2eHos y sykapuom. Ponv xpomamuna 6 pez2ynayuu
pabomvi 2enos. Perynsius 0OMEHHbIX IpolieccoB B KieTke. Kiierounslil romeocTas.

Bupycsl — HeksieTouHble POPMBI )KU3HU U 00IUTraTHBIE Mapa3uThl. CTpOEHUE IPOCTHIX U CIOKHBIX
BUPYCOB, PETPOBUPYCOB, OakTepuodaro. JKusunennwviii yuxn JJHK-cooepocawux supycos, PHK-
codeporcawyux supycos, bakmepuogazos. Obpamnas mpanckpunyus, peeepmasa, UHmezpasa.
Bupychble 3a0oneBanus 4enoBeka, KUBOTHBIX, pacteHuid. CIIMJ], COVID-19, conuansHble 1
MEUIUHCKUE TPOOIEMBI.

buoungopmamura: umwmecpayus u ananuz Ooavuux maccusos («bigdata») cmpyxkmypuwix
buonoeuueckux oanHvix. Hanomexnonozuu 6 buonozuu u meouyune. Ilpoepammupyemole ghyHkyuu
benxos. Cnocobvl 00cmasku 1eKapcma.

JleMoOHCTpaL U

[Toptpetsr: H. K. Konbuos, /1. . IBaHOBCKUH.

Tabmuie! 1 cxeMbl: «buocunTe3 6enkay, « eHeTndeckuit Koy, «Bupycen», «bakrepuodaruy.
IIpakTnyeckas padora «Co3gaHue MOAEIN BUPYCay.

Tema 8. 7Ku3HeHHBIH IUKJI KICTKH

Knerounsnii nuki, ero nepuoasl u perymsiuus. Matepdaza u muro3. OcoOeHHOCTH MPOLIECCOB,
nporekatomux B uHTepdasze. IloaroroBka kineTkn K jeneHuto. lIpecwmHTeTHYECKUI
(TTOCTMUTOTUYECKHI), CUHTETUYECKMH M TMOCTCUHTETUYECKUH (TPEMUTOTUYECKUN) MEepUO/Ibl
uHTEp(PAa3bl.

Martpuunsiii cunte3 JJHK — perumkanusa. [Ipuanuner perukannn JJTHK: xommnemenTapHOCTSb,
IIOJIyKOHCEPBAaTUBHBIM ~ CHHTE3, aHTUNapaieabHocTh. Mexanusm  perumkanuu  JIHK.
Xpomocombl. CTpoeHue xpoMocoM. Ternomepsl U TeroMepasa. XpOMOCOMHBIN Ha0Op KIETKU —
KapuoTHI. JIMIUIOWAHBIA M TarIOWAHBIM HAaOOpHl XPOMOCOM. ['OMOJOTHMYHBIE XPOMOCOMBI.
I1onoBBIE XPOMOCOMBI.

Jenenne xkietkn — Muto3. CTaguu MUTO3a M IMPOUCXOASIIME B HUX IPOLECCHL. THUIBI MHUTO3a.
Kapunokunes u nuToknHe3. brosornueckoe 3Ha4eHue MUTO3a.



Perymsmus mutoTudeckoro nukia kierku. [Iporpammupyemas kiierouHasi TuOenb — anornTo3s.
Knerounoe simpo, XpoMocombl, (yHKIMOHAJIbHAs TE€HOMHUKA. Mexanuzmuvl npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas knemkay» — buoungopmamuuecxkue
Mooenu YHKYUOHUPOBAHUSA KIIeMKU.

JleMoHCTpaL U

Tabmuupelr u  cxembl: <«OKu3HEeHHBIM LUK KIeTKH», «Muto3y», «CTpoeHHEe XpOMOCOMY,
«Pemmukanms JJTHK».

O6opynoBaHue: CBETOBOI MUKPOCKOI, MUKponpemnaparsl: «MuTo3 B KJIeTKaxX KOpeliKa JyKay.
JlaGoparopnas padora «/3yueHue XpoMOCOM Ha TOTOBBIX MUKPOITpENapaTaxy.
JlaGopaTopnas padora «Habnronenne MUTO3a B KJI€TKaxX KOHYMKA KOPEIIKa JyKa (Ha FOTOBBIX
MUKpOIIpenaparax)».

Tema 9. Ctpoenue u GyHKIIMH OPraHU3MOB

buonoruueckoe paznooOpazue opranu3moB. OJHOKIIETOUHBIE, KOJIOHUAIBHbBIE, MHOTOKJIETOUHbBIE
OpraHU3MBI.

Oco0eHHOCTH CTPOCHUSA U JKU3HEIEATETbHOCTH OJTHOKJIETOYHBIX Oprann3MoB. bakTepuu, apxew,
OJIHOKJICTOYHbIE TPHUOBI, OJHOKIETOUHBIE BOJOPOCIH, JApyrue mnpoTucthl. KomoHuambHbIE
OpraHU3MBI.

B3anMocBsI3p 4yacTell MHOTOKJIETOYHOIO OpraHm3Ma. TKaHM, OpraHbl MU CHCTEMBI OPIaHOB.
Opranusm Kak enuHoe 1eioe. 'omeocras.

Tkanu pacteHuil. Tumbl pacTUTENbHBIX TKaHEW: oOpa3oBaTesbHas, MMOKPOBHAs, MPOBOJAAIIAL,
OCHOBHas1, MexaHnueckas. OCOOEHHOCTH CTPOEHUs, PYHKIIMN U PACTIONOKEHHS TKaHE! B OpraHax
pacTeHUN.

TkaHM KMBOTHBIX M 4YeJIOBEeKAa. TWUMbI KUBOTHBIX TKAHEH: SMHTENMaIbHAas, COCIUHHUTENIbHAS,
MbllIeyHast, HepBHas. OCOOEHHOCTH CTPOEHHUs, PYHKIUI M pacHojokKeHUs TKaHeW B opraHax
JKUBOTHBIX U YEJIOBEKA.

Opranel. BereraTuBHble M TIeHEpaTHUBHBIE OpraHbl pacTeHuid. OpraHbl M CUCTEMBI OPraHOB
KUBOTHBIX U 4yenoBeka. DyHKIMN OpraHOB U CUCTEM OPTaHOB.

Omnopa Tena opranusmoB. Kapkac pacrenmii. CkeneTbl OAHOKJIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. HapyXHbIN 1 BHYTpeHHUH ckeneT. CTpOeHHE U TUIIbI COETUHEHHS KOCTEH.
JIBukeHre opraHu3MoB. [IBUKEHHME OIHOKIJIETOYHBIX OpraHU3MOB: aMEOOWIHOE, KI'YTHKOBOE,
pecHUuYHOe. JIBM)KEHME MHOTOKJIETOYHBIX PpACTEHMH: TpONM3Mbl M HAacTUU. JIBU)KEeHHE
MHOTOKJIETOUYHBIX KHBOTHBIX M U€JIOBEKa: MbllieyHas cucrema. Pedrexc. CkeneTHble MBIIIIBI U
ux pabora.

ITutanne opranuzmoB. llornomenue BoOABI, YIVIEKMCIOTO Ta3a M MHHEPAIBHBIX BEILIECTB
pacrenusMu. [lutaHue >KMBOTHBIX. BHYTpUIIONOCTHOE W BHYTPHUKIETOYHOE MHILEBAPEHHE.
[TuTanne MO3BOHOYHBIX >KMBOTHBIX. OTHENbI MUIIEBAPUTENBHOrO TpakTa. I[lurieBapurtenbHbIe
xene3bl. [IuieBapurenbHas cucTeMa 4eoBeKa.

Heixanue opranu3moB. [[pixanme pacteHuid. Jlprxanwe >xuBoTHBIX. uddys3ms razos uepes
NOBEpXHOCTh KieTku. KoxkHoe apixanue. JlpIxarenpHas MOBEpXHOCTH. JKaOepHoe M JnE€royHoe
JpIXxaHue. JlpIXaHue IO3BOHOYHBIX >KMBOTHBIX U 4YEJIOBEKA. OBOJIOLHUOHHOE YCIIO)KHEHHE
CTpOEHMS JETKUX I103BOHOYHBIX >KMBOTHBIX. JlpIXaTenpHas cucTema dYenoBeka. MexaHu3M
BEHTWISIIIAM JIETKUX y TITUI U MIICKONMUTAIOIINX. Perynsnus apixanus. [[pxaTenbHble 00bEMBI.
TpaHcnopT BELIECTB y OPraHU3MOB. TpaHCIIOPTHBIE CUCTEMBI paCTE€HUN. TpaHCIOPT BELIECTB Y
AKUBOTHBIX. KpoBeHOCHast cucteMa 1 e€ opranbl. KpoBeHOCHAsI cucTeMa MO3BOHOYHBIX AKUBOTHBIX



u yenoseka. Cepiie, KPOBEHOCHBIE COCYIBl U KpOoBb. Kpyru kpoBooOpaiieHus. DBOIIOIMOHHBIC
YCIIOKHEHUSI CTPOCHHSI KPOBEHOCHOW CHCTEMBI MO3BOHOYHBIX KMBOTHBIX. PaboTa cepama u eé
perymisauus.

Boigenenue y oprannsmoB. Beigenenue y pacrenuil. Beinenenue y »xuBoTHbIX. COKpaTUTEIbHBIE
Bakyosu. Oprassl BeieneHus. GuiibTpanus, CeKperust 1 00paTHOe BCAChIBAHUE KaK MEXaHU3MbI
paboThI OpraHoB BbleneHus. CBs3b M10JIOCTU T€JIa C KPOBEHOCHOM U BBIIEIMTENBHOM CUCTEMaMH.
Beinenenue y mo3BOHOYHBIX KMBOTHBIX U yenoBeka. [Touku. CtpoeHue u GyHKLIMOHMPOBAHUE
He(pona. OOpazoBaHUE MOYH y YEIOBEKA.

3ammra y OpraHu3MoOB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl OakTepuil M LUCTHI
npocTeimux. 3aluTa y MHOTOKJIETOYHbIX pacTeHuil. Kyrtukyna. CpeactBa nacCUBHOW U
XUMHUYECKOM 3a1IuThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M KX IpOM3BOJHBIE. 3alllUTa OpraHu3Ma OT
Oonesneil. MmmyHHas cucrema 4enoBeka. KileTouHbli M TymMOpalbHBIH HMMYHHUTET.
Bpoxnéuuslii u  mpuOOpeTéHHBI  cnenu@uueckuii UMMYHUTET. Teopus KIOHAJIbHO-
cenektuBHoro ummynureta (I1. Opmux, @. M. bepuert, C. Tonerasa). BocnianutenbHble OTBEThHI
opranu3MoB. Poiib BpOKJIEHHOr0 MMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUH.
Pa3znpaxxuMocTh U perynsuus y opraHu3MoB. Pa3pa)knuMoCTh y OJHOKJIETOYHBIX OPraHU3MOB.
Takcucsl. Pa3npaxuMocCTs U peryisinus y pacTeHuil. POocToBble BeniecTBa U X 3Ha4CHUE.
HepBhas cucrema u pediiekropHas peryiasiuus y >kMBOTHbIX. HepBHas cucrema u €€ OTAENbI.
OBOJIOIMOHHOE YCJIOKHEHUE CTPOEHUS HEPBHOW CHUCTEMBI Y *KUBOTHBIX. OTIENbI TOJIOBHOTO
MO3ra TMO3BOHOYHBIX >KUBOTHBIX. Pediexc m peduexkropHas ayra. be3yciioBHble U YCIOBHbIE
pedieKcsl.

I'ymopanbHast perynsnus U 3HI0OKPUHHAsL CUCTEMA JKUBOTHBIX U uesioBeKa. JKene3bl SHIOKpUHHON
CUCTEMBI U UX TOPMOHBI. J[elicTBE TOPMOHOB. B3auMOCBs3b HEPBHOW U SHAOKPUHHOU CHUCTEM.
['nnoranamo-runoguzapHas cucrema.

JleMoHCTpanuu

IToptper: U. I1. ITaBnoB.

Tabmunpelr u  cxembl: «OJIHOKJIETOYHBIE BOJOpOCHN», «MHOTOKIETOUYHBIE BOAOPOCIN»,
«baktepun», «lIpocreiimmey, «OpraHbl LBETKOBBIX pacTeHuil», «CucTtemMbl OpraHon
MIO3BOHOYHBIX JKMBOTHBIX», «BHYyTpeHHee CTpoeHHME HaceKOMbIX», «TKaHM pacTeHHi»,
«Kopuesble cuctembl», «Crtpoenue ctelns», «CTpoeHHME JIHUCTOBOM IIaCTUHKWY», «TKaHU
KUBOTHBIX», «Ckener 4venoBeka», «llnmeBapurenpHas cucrema», «KpoBeHOCHass cucremay,
«/pixaTenbHasg  cucrema», «HepBHas cucrema», «Koxa», «MbplleuyHas cucremay,
«BpiaenurenpHas cucreMa», «DHIOKpPHHHAs cucTeMay, «CTpoeHne MbIUb», «MMMyHUTETY,
«KumeunomnomnoctHele», «CxeMa NUTaHUsA pacTeHHi», «KpOBEHOCHBIE CHCTEMBI IMO3BOHOYHBIX
KUBOTHBIX», «CTpoeHne ruapel», «CTpoeHue MiaHapun», «BHyTpeHHee CTpOEHHE JOXKIAEBOTO
yepBsi», «HepBHas cucrema priO», «HepBHas cuctema narymku», «HepBHas cucrema
npecMmblkaromuxcs», «HepBHas cuctema nTuny, «HepBHas cucremMa MIIEKONMTAKOLIUXY,
«Hepsnas cucrema uenoBekay, «Pediexcy.

OO6opynoBaHue: CBETOBOM MHKPOCKON, MHKPOIpEnapaTsl OJHOKIETOUYHBIX OPraHU3MOB,
MUKpOIIpenaparsl TKaHEW, paKOBUHBI MOJUIIOCKOB, KOJUIEKIIUM HACEKOMBIX, UTVIOKOXKUX, KUBBIC
HK3EMIUIAPHl KOMHATHBIX PacTEHU, repOapuu pacTeHUH pa3HbIX OTIENIOB, BIAXHBIC IpenapaThl
’KMBOTHBIX, CKEJIEThI IO3BOHOUYHBIX, KOJUIEKLIUU OECIIO3BOHOYHBIX KMBOTHBIX, CKEJIET YEI0BEKa,
00opyI0BaHuUE /Uil IEMOHCTPALMU TOYBEHHOT'O U BO3YLTHOTO MUTaHUS PACTEHUH, PaCIIeNIeHUs



Kpaxmaia 1 O0enIKoB 1o AeiicTBreM (HepMEeHTOB, 000PYI0BaHHE AJIs IEMOHCTPALIUU OIBITOB IO
M3MEPEHUI0 JKMU3HEHHOM EMKOCTH JIETKMX, MEXaHW3Ma JbIXaTEJbHbIX [BH)XECHUW, MOJCIIH
TOJIOBHOTO MO3Ta Pa3JINYHbIX JKUBOTHBIX.

JlabopaTopHas padora «/3yueHue TkaHel pacTeHHII.

Jlaboparopnasi padora «/3yueHre TKaHel JKUBOTHBIX.

JlaGoparopHas padora «/3yyeHrne opraHoB IBETKOBOT'O PACTEHUSI.

Tema 10. Pa3MHOKeHHe M pPa3BUTHE OPraHNU3MOB

@opMbl pa3MHOXKEHHUSI OpraHu3MoB: Oecrosioe (BKJIIOYash BEreTaTMBHOE) U MojoBoe. Bumbl
0ecro10ro pa3MHOKEHUS: TIOYKOBAaHUE, CIIOPYIISILNS, (pparMeHTalus, KIOHHPOBAHHUE.

[TonoBoe pasmuHoxkenue. IlonoBele kneTku, uiau ramersl. Meio3. Craaun meiiosa. IloBenenue
xpoMmocoMm B Mmenose. KpoccuHrosep. bronormdeckuid cMbICia MeWO3a M IIOJIOBOrO IIpolecca.
Mei103 1 €ro MeCTO B KMU3HEHHOM LIMKJIE OPTaHU3MOB.

[TpenzaponpiieBoe pa3sutue. ['amerorenes y xuBoTHbIX. [losoBbie xkene3bl. OOpazoBaHue U
pa3BUTHE NOJIOBBIX KJIETOK. CriepmaroreHes u ooreHes. CTpOeHUE MOJIOBBIX KIETOK.
OmnogoTBOpeHHe U SMOpPUOHANBHOE pa3BUTHE >KUBOTHBIX. (CHocoObl OIIOIOTBOPEHUS:
HapyKHoe, BHyTpeHHee. [lapTeHorenes.

WuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOreHe3). DOMOpUONIOTHS — Hayka O pa3BUTUU
opranusMoB. Mopgoeenes — o0Ha uz enasnvix npobaem smopuonoeuu. Konyenyus mopghocernos u
mooenu mopgozeneza. Ctanuu >MOpHOTeHe3a )KUBOTHBIX (Ha mpuMepe Jsarymkn). Jpobnenwue.
Tunsl apobnenus. [emepmunuposannoe u neoepmunuposannoe opodrenue. brnacmyna, munol
onacmyn. OcoOeHHOCTU pOOJIEHUsT MIIEKONUTAIOMINUX. 3apOJIbIIIEBbIE JMCTKH (TaCTPYJISALINS).
3aknaJKka OpPraHOB W TKaHEeW U3 3apOJbIIIEBBIX JHUCTKOB. B3auMmHOe BiMsSHUE YacTel
pa3BUBAIOIIETOCS 3apo/Ibiia (IMOPHUOHATFHAS MHIYKIIHS ). 3aKIaKa IaHa CTPOSHUS )KUBOTHOTO
KaK pe3ylbTaT HepapXUYeCKuX B3aUMOJICHCTBUI reHOB. BrnusHue Ha sMOpHOHAIEHOE pa3BUTHE
pa3INyYHBIX (PaKTOPOB OKPYKAIOIIEH CPEIbI.

Poct u pa3Buthe xuBOTHBIX. [locTaomMOpuonaneHeli nepuon. [IpsmMoe u Hempsimoe pa3BHUTHE.
PazButne ¢ mMeramopdo3oM y OGECrO3BOHOYHBIX U TO3BOHOYHBIX KHUBOTHBIX. bronormdeckoe
3HAYEHHUE MPSIMOIO0 M HEMPSMOrO Pa3BUTHS, UX PACOPOCTpaHEHUE B mpupone. Tumbel pocta
JKUBOTHBIX. DAaKTOPBI PETYISAIMH POCTA KUBOTHBIX U 4yenoBeka. CTaauu mocTaMOPHOHATIEHOTO
pa3BUTHS Yy )KMBOTHBIX M 4enoBeka. [lepronbl oHTOreHes3a uenoBeka. CTapeHue U CMepTh Kak
O6MOJIOTHYEeCKHEe TPOLIECCHI.

PasmHoxeHue u paszpurue pacteHuid. ['ametodut u cnopodut. Melo3 B KU3HEHHOM IIHKIIE
pacrenuii. OOpa3oBaHue crop B mpoiiecce Meio3a. 'amerorenes y pactenuii. OriogoTBOpeHNe U
pa3BUTHE PACTUTENIbHBIX OpPraHM3MOB. J[BOWHOE OIUIOJOTBOPEHHUE Y LIBETKOBBIX PAaCTEHHI.
OO6pa3oBaHue U pa3BUTHE CEMEHH.

MexaHu3MBI PETYISIIIUN OHTOTEHE3a Y PACTEHUM U )KUBOTHBIX.

JleMoOHCTpaLun

IToptpetsr: C. I'. HaBammn, X. [lIneman.

Tabmuubl U cxembl: «BereratuBHOe pa3MHOXKEHHE», «THIBI 0ecroysioro pa3MHOXKEHUS,
«Pa3MHOXEHHE XJaMHJIOMOHANbDy, «Pa3MHOXKEeHUE »HBIJIEHB», «Pa3MHOXKEHHE THUAPBIY,
«Meitoz», «Xpomocombl», «['amerorenes3», «CTpoeHHE SULEKIETKH M CIEPMATO30HAa,
«OCHOBHBIE CTaANN OHTOreHe3ay, «[IpsiMoe u Henpsimoe pa3zBuTHe, «Pa3BUTHE MAICKOTO XXYyKay,
«Pa3Butne capanum», «Pa3zBuTue ISTymku», «/{BoilHOE OIJIOJAOTBOPEHHE Y LBETKOBBIX
pactenuit»y, «CTpoeHHUE CEMSH OJHOIOJBHBIX M JIBYJOJBHBIX PacTEHUI», «KU3HEHHBIN UK



MOPCKOM KanycTbl», «KM3HEHHBIN ITUKII MXa», « KU3HEHHBIN LMK NalOPOTHUKAY, «KHU3HEHHBII
LIUKJI COCHBI.

OO0opynoBaHue: CBETOBOM MMKPOCKON, MHKpOIpEenaparbl SHIEKIETOK W CIEpPMaTO30MJI0B,
Mojienb «L{uKI1 pa3BUTHS JIATYLIKIY.

JlabopaTopnasi padora «/I3yueHue cTpoeHus OJOBBIX KJIIETOK Ha TOTOBBIX MUKPOIIPENapaTax.
IIpakTuyeckass padora «BpisiBIEHHME TMPU3HAKOB CXOJCTBA 3apOJBIIIEH IMO3BOHOYHBIX
JKUBOTHBIX.

JlaGoparopnas padora «CTpoeHHE OPTraHOB PA3MHOKEHUS BBICIIIUX PACTCHUIN».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U MI3MEHYNMBOCTH OPraHM3MOB

Hcropus CTaHOBIICHUS U PAa3BUTHUS TeHETUKU Kak Hayku. PabGorer I'. Mennens, I'. ne ®pwusa, T.
Moprana. Pons oTeuecTBeHHBIX YU€HBIX B pa3Butuu renetuku. Padorsr H. K. Kombsrosa, H. U.
Basunosa, A. H. Benosepckoro, I'. /. Kapneuyenko, 0. A. ®umumuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE TEHETUYECKUE TOHATUS U CUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI, AJIJIEJIbHBIE I'EHBI,
aJIbTEPHATUBHBIE IPU3HAKYU, TOMUHAHTHBIN U PELIECCUBHBIN MMPU3HAK, TOMO3UI0Ta, T€TEPO3UTO0TA,
qrcTas JIMHUS, THOPUABIL, TeHOTHI, heHoTUIl. OCHOBHBIE METO/Ibl TeHETUKH: THOPHI0JIOTUYECKUH,
LHUTOJIOTHYECKUI, MOJIEKYJIIPHO-T€HETUYECKUM.

JleMoOHCTpaLuu

[Toptpersr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Koasnos, H. U. Basunos, A. H.
benozepckuit, I'. /1. Kapnieuenko, 0. A. @ununuenxo, H. B. Tumodees-Pecorckmii.

Tabmune! u cxembl: «MeTobl TeHETUKIY, «CXeMBbl CKpELIUBaHUS».

JlaGopaTopHnas pa6ora «/[pozoduia kak 00BEKT FeHETUUECKUX UCCIIE0BAaHUIN.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemmbanue. [lepBbiif 3akoH MeHnens — 3akoH equHOooOpa3ust TMOpUIOB
nepsoro nokonenus. [Ipasuno nomuanpoBanus. Bropoit 3akoH MeHaens — 3aKk0H pacleIIeHUs
npu3HakoB. lluTomornyeckne OCHOBBI MOHOTHMOPHIHOTO CKpEIIMBaHUS. [MIoTe3a YMCTOTHI
ramer.

AHanuzupyrolee ckpeuiuBaHue. [IpoMexyTouHbI xapakTep HacienoBaHus. Pacuierienue
MPU3HAKOB MPU HEMOJHOM JOMUHUPOBAHUU.

Hurnbpunnoe ckpenuBanue. Tpetuid 3akoH MeHnenss — 3aKOH HE3aBHUCHMOTO HACJICIOBAHMS
npU3HaKoB. [{uTomornueckue OCHOBBI JUTMOPUIHOTO CKPEIIMBAHUSL.

CueruienHoe HacineoBaHue npu3HakoB. Padbotsl T. Moprana. CuerieHHOe Hacael0BaHuEe T'eHOB,
HapylICHHUE CLEIUIEHUS MEXy T'eHaMu. XpOMOCOMHas TEOPHsI HaCIEICTBEHHOCTH.

I'enetnka mnosa. XpOMOCOMHBIM MEXaHW3M OINpEAENeHUs Imoja. AYTOCOMBI U IIOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbI MoJ. ['eHeTmdeckas CTPYKTypa IOJOBBIX
xpomocoM. HaciienoBanne Npu3HAKOB, CIEIUIEHHBIX C ITOJIOM.

I'enotun kak wenoctHas cucrtema. llineiloTponusi — MHOXKECTBEHHOE JEHCTBUE TEHA.
MHOXeCTBEHHBIN auienu3M. B3aumonelcTBUe HeauleabHbIX Te€HOB. KOMIUIEMEHTapHOCTS.
Onucras. [Tonmumepus.

['eHeTHUYECKUIT KOHTPOJIb Pa3BUTHUSI pACTEHUH, )KUBOTHBIX U UEJIOBEKA, a TAKKE (PU3UOTIOTHUECKUX
IPOIIECCOB, MOBEICHHUS U KOTHUTHBHBIX (YHKUMH. ['eHeTHueckue MexaHH3Mbl CUMOMOTeHE3a,
MEXaHU3MBbl B3aUMOJICHCTBUS «XO3MH — TMapa3uT» M «XO35IMH — MUKpPOOHOM». [ eHeTndeckue
aCMeKThl KOHTPOJS M H3MEHEHMsI HACJIEJICTBEHHOM HH(OpPMAalNMKU B MOKOJEHUSX KIETOK U
OpraHU3MOB.



JemMoHCTpauMu

IToprpersr: I'. Mennens, T. Mopras.

Tabmuubl u cxembl: «llepBeiii m BTOpOi 3akoHBI Mennens», «Tpermii 3akoH Menaens»,
«AHanu3upymollee ckpenuBanue», «HenonaHnoe nomuHupoBanuey, «CLEIIIEHHOE Haclel0BaHUE
NpU3HAKOB y Apo3oduis, «I'enernka nona», «Kapuorun yenosekay», «Kapuorun apo3oduis,
«Kapuotun ntuisn», « MHOXKECTBEHHBIN aJIen3M», «B3anMoaeincTBre reHoBy.

OO6opynoBaHue: MoOJENb Ul JAEMOHCTPALMM 3aKOHOB €AMHOOOpa3zus TUOpPHUIOB IE€PBOIrO
IIOKOJICHUSI U PAaCIUECIUICHUs] IPU3HAKOB, MOJENb I JEMOHCTpAallMM 3aKOHAa HE3aBHCHMOTIO
HaCJICJOBaHMsI IPU3HAKOB, MOJIENb I IEMOHCTPALMHU CLEIUIEHHOTO HACJIeOBaHMs ITPU3HAKOB,
CBETOBOM MUKPOCKOI, MUKpoImpemnapar: «po3opunay.

IIpakTunyeckas padora «V3ydyeHue pe3ynbTaToB MOHOTMOPUAHOIO CKPEIIMBAHUA Y
JPO30(UITBD».

IpakTnyeckas padora «/3ydeHne pe3ynbTaToB AUTHOPHIHOTO CKPEUTUBAHUS Y APO30(UITBIY.
Tema 13. 3akoHOMEepPHOCTH U3MEHYNBOCTH

B3aumoneiictBue renotumna u cpensl npu popmupoBanuu penoruna. 3MeHUMBOCTh IPU3HAKOB.
KauecTBeHHBIE M KOJIMYECTBEHHBIC IPU3HAKW. BHIBI W3MEHYMBOCTH: HEHACJICICTBEHHAas U
HaCJICICTBCHHAsL.

MoudukanronHas HW3MEHYMBOCTb. Pomb cpenbl B opMupoBaHUM MOAM(UKAITUOHHON
n3MeHunBocTu. Hopma peakuuu npusHaka. BapuauuoHHBIA psii U BapuanuoHHast kpusas (B.
Horanucen). CpolicTBa MOIM(UKAIIMOHHOW H3MEHYUBOCTH.

['eHoTunuueckas u3MeHYUMBOCTh. (CBOHCTBA TIE€HOTHUIIMYECKOM  W3MEHYMBOCTU.  Buabl
TeHOTUINYECKON U3MEHYMBOCTH: KOMOMHATUBHASL, MyTallHOHHASL.

KomOuHaTuBHass u3MeHYMBOCTb. Mei03 M TMOJOBOM mpolecc — OCHOBA KOMOMHATHBHOW
U3MEHYMBOCTU. PosIb KOMOMHATHBHONW N3MEHYMBOCTH B CO3JJaHUU T'€HETHUECKOTo pa3Hoo0pa3us
B IIPEJIENax OJHOTO BUJA.

MyrannonHast U3MEHUMBOCTb. BHUpI MyTannii: TeHHbIE, XPOMOCOMHBIE, T€HOMHBIE. CIIOHTaHHbBIE
U WHIYUMPOBAaHHbIE MyTallMU. SliepHble W LUTOIIa3MaTthyeckue Myranuu. CoMaTHdyeckue u
M0JIOBBIE MyTaliy. [ [puurHbI BOSHUKHOBEHMSI MyTalluii. MyTareHbl U UX BIUSHUE HA OPTaHU3MBI.
3aKOHOMEPHOCTH MYTallMOHHOTO Mpolecca. 3aKOH NOMOJIOTHYECKUX PSAJOB B HACIEACTBEHHOMN
n3menuuBocty (H.M. BaBuiioB). BaesinepHast ©13MEHUUBOCTh M HACIIEICTBEHHOCTbD.
Onucenemuxa U INUSEHOMUKA, POIb INUSEHEMUYECKUX akmopos 6 Hacie0o8aHuu u
UBMEHYUBOCIU PEHOMUNUYECKUX NPUSHAKO ) OP2AHUZMOB.

JleMoHCTpanuu

[Toptpetsr: I'. ne @pus, B. Moranucen, H. 1. BaBunos.

Tabmuuer u  cxembl: «Buasl u3MeHYMBOCTHY», «MoAU(PUKALNOHHAS W3MEHUYUBOCTbHY,
«KomOmHaTHBHASI U3MEHYMBOCTHY, «Meio3y, «OmnogoTBopenney, «I eHeTndeckre 3a001eBaHus
yenoBeKay, «Buasl myranuii».

O6opynoBaHue: KuUBble U repOapHble OSK3EMIUISIphl KOMHATHBIX PAcTeHHUH, PUCYHKHU
(poTorpadum) KUBOTHBIX C pa3TUUHBIMU BHIaMH U3MEHYHBOCTH.

JlaGopaTopnas padora «/ccienoBanue 3aKOHOMEPHOCTEH MOAN(DUKALMOHHON U3MEHYMBOCTH.
IlocTpoeHne BapuallMOHHOTO Psiia U BAPUALIMOHHON KPUBOMY.

IIpakTnyeckas padora «MyTtauu y 1po30¢puiibl (Ha TOTOBBIX MUKPOIpEnapaTax)».

Tema 14. I'eHeTnKa YeJI0BeKa



Kapuotun dvenoBexka. MexayHapoaHas Mmporpamma HCCIIECIOBaHUS F€HOMa 4eraoBeKka. MeTomabl
M3y4YeHUs] TEHETUKU YeJIOBEKAa: TI'EHEAJOTrHYeCKUi, OJNU3HEIOBBbI, [MTONCHETUYECKUH,
HOMYJISIIMOHHO-CTaTUCTUYECKUH, MOJEKYJIIpHO-reHeTuUecKuid. COBpPEMEHHOE OIpEleIeHNe
TE€HOTHIIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM 4uciie ¢ moMoupto [1IP-
ananu3a. HacnencrBennsie 3a001eBanus 4ea0BeKa. | eHHbIE M XpOMOCOMHBIE O0JIE3HU YETIOBEKA.
bone3nn ¢ HacneACTBEHHOM MpPEeApacloiOKEHHOCThI0. 3HAYEHUE MEIMUIIMHCKONM TE€HETUKH B
NPEIOTBPALICHUH M JICUCHUU TIeHETUYECKUX 3a00JieBaHUI dYeloBeka. MeauKo-TeHeTH4ecKoe
KOHCYJIbTHpOBaHHE. CTBOIOBBIE KIETKU. [IOHATHE «T€HETUYECKOTO Ipy3a». DTHUECKUE aCIEKThI
UCCJIEIOBAHUM B 00JIaCTH peAaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['eneTnueckue (aKTOpbl MOBBINIEHHOW YYBCTBUTEIBHOCTH YeEJIOBEKa K (U3NYECKOMY U
XUMUYECKOMY 3arpsA3HEHUIO OKpYXKaloIleW cpeabl. ['eHeTnueckas IpeapacronoKeHHOCTh
YeJI0BEKa K ITaTOJIOTUSM.

JleMoOHCTpaLuu

Tabmunper u cxembl: «Kapuotun uenoBekay, «MeTOAbl H3YYEHHs] TEHETHKH YEIOBEKay,
«["eneTnueckue 3a00J€BaHUS YETTOBEKAY.

IIpakTuyeckas padora «CocTaBieHuEe U aHAIU3 POJIOCIOBHOW.

Tema 15. Cestekuust OpraHu3MoB

JlomecTukanus u cesnekuus. 3apoxkJIeHue ceJeKuuu u nfomectukanuu. Yuenue H. 1. Basuiiosa o
LleHTpax MpPOUCXOXKICHUS H MHOTO00pa3Hst KyJbTYPHBIX pacTeHuil. Poib cenexkuuu B co3qaHum
COpPTOB pacTeHUU U MopoA KUBOTHBIX. CopT, mopoja, MTaMM. 3aKOH TOMOJIOTUYECKUX PSIIOB B
HacseacTBeHHoU n3MeHnunBocty H. V. BaBuiioBa, ero 3HaueHue 1 ceeKIiMOHHONW padoThl.
Mertozpbl cenekinOHHOM paboThl. ICKyCCTBEHHBIM 0TOOP: MAacCOBBIM U MHIAMBHIyalbHbII. JTarbl
KOMOMHAIIMOHHOM cenekuuu. McnplTaHue npou3BouTesnei no noroMmctBy. OT6op 1o reHoTUIly ¢
MOMOIIBIO OLIEHKU (PeHOTHIIa OTOMCTBA M OTOOp 1O IeHOTHUIy ¢ nmomoinbto aHanuza JTHK.
HckyccTBeHHBIN MyTareHe3 Kak METOJ CEJEKIIMOHHOW padoThl. PainannoHHBI 1 XUMUYECKUI
MyTareHe3 Kak HCTOYHUK MyTalluil y KyJIbTYpHBIX ()OpM OpraHu3MoB. Mcnoab30BaHne TeHOMHOTO
peaakTUpoBaHus U MeTo/10B pekoMOnHaHTHBIX JIHK /14 monydeHust iCX0AHOro MaTepuania ais
CEJIEKLIAH.

[Tonyuenue nonumiuon1oB. BHyTpuBuoBas rudpuausanusi. ban3kopocTBEHHOE CKpelMBaHuUE,
wi uHOpuauHT. HeponcTBeHHOE cKpeluBaHue, WK ayToOpuauHr. ['eTepo3uc U ero npuyuHbI.
Hcnonb3oBanue rerepo3uca B cenekuuu. Otnanénnas rubpuauszanus. [Ipeononenue decruonus
MEKBUJIOBBIX THOPUIOB. JIOCTHKEHHUS CENEKIIUN PACTEHUI U KUBOTHBIX. «3e1éHas pesonoyusy.
CoxpaHeHue U U3y4EHHE TEHETUYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUN M UX JUKHX POAUYEN
JUIS CO3JaHMS HOBBIX COPTOB M THOPHUIOB CEIbCKOXO3SIMCTBEHHBIX KYIBTYp. H3yueHue,
COXpaHeHue U YnpaeieHue 2eHemudecKUMU pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMbLCA0BbIX
HCUBOMMHBIX 8 YENAX YIYYULeHUs CYUeCm8YIouux U Co30aHUs HO8bIX NOPOO, TUHUU U KPOCCO8, 8
MOM Yucie ¢ NpUMeHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCAe008aHUL, NepedosblX uoetl U
NnepcneKmuBHbIX MexHoI02Ul.

JleMoHCTpanuu

IToprpersr: H. Y. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II. Jlykpsnenko, b. JI.
Acraypos, H. bopanoyr, /1. K. benses.

Tabmuubl 1 cxembl: «L{eHTpbI TPOUCXOKACHUS K MHOT000Pa3Hst KyJbTYPHBIX PaCTCHUI», «3aKOH
TOMOJIOTHYECKHX PSII0B B HACJIEICTBEHHOW N3MEHUYUBOCTHY, «MeTobl cenekuumny, «OTnanénHas
rubpuauzanusy, «MyTtareHes».



JlaGoparopHasi pabora «l3ydyeHre COPTOB KyJIbTYPHBIX PACTEHUW U MOPOJ JAOMAITHUX
YKUBOTHBIX).

Jladoparopnasi padora «/3yueHrue METOZI0B CEJIEKIIUU PACTCHHI.

IIpakTnyeckas padora «IIpuBruBKa pacTeHUII».

Ikekypeusi «OCHOBHBIE METOJABI U JIOCTHKEHHUS CEJEKIMM PACTEHHM M KUBOTHBIX (Ha
CEJICKLIMOHHYIO CTAHLHUIO, IJIEMEHHYI0 (epMy, COPTOUCHBITATENbHbIN y4acTOK, B TEIIMYHOE
XO035IMCTBO, B JIaOOPATOPHUIO arpOYHUBEPCUTETA WIM HAYYHOT'O LIEHTPA)».

Tema 16. BuoTexHOJIOrHsl U CHHTeTHYeCKasi 0010 Hs

OOBexThl, HCHONb3yeMble B OHOTEXHOIOIMH, — KJIETOYHbIE U TKAaHEBbIE KYJIbTYpHI,
MHUKPOOPTaHU3MBI, HUX XapaKTepUCTHKAa. TpanuiuoHHas OWOTEXHOJIOTHS: XJeOomeueHue,
MOJTy4eHHE KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAETHE. Mukpoduomorndeckuii cuate3. OOBEKTHI
MHUKPOOHOIOTHYECKUX TeXHONOTHi. [Ipon3BoAcTBO Oesika, aMHHOKHUCIIOT U BATAMUHOB.
CoznlaHue TEeXHOJIOTMil U MHCTPYMEHTOB LIEJICHANPABIEHHOTO M3MEHEHUS M KOHCTPYHMPOBaHUS
TE€HOMOB C LIEJIBIO NTOJIy4E€HHs] OPTaHU3MOB U MX KOMIIOHEHTOB, COAECPKAIINUX HE BCTPEYAIOIINECS
B IIpUpOJie OMOCUHTETUYECKHUE MYTH.

Knerounas wnnxeHepus. MeTonbl KynbTypbl KJIETOK M TKaHEHd pPAacTEHMH M IKUBOTHBIX.
Kpuobanku. Comarnueckass rudpuauzanuss U comatudeckuil smOpuoreHes. Vcnosb3oBaHue
TaliOnJI0B B CEIIEKUUU pACTeHUHl. [lonyuenue MOHOKIOHANbHbIX aHmumen. Flcnonvzoeanue
MOHOKIOHANbHBIX U NONUKIOHALHBIX anmumen 6 meouyure. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexoHCTpyKIMs SHIEKIIETOK U KIIOHUPOBAHUE )KMBOTHBIX. METO/ TpaHCIUIAHTALUHU 1P KIETOK.
Texnonocuu  0300po6nenus,  KYIbMUBUPOBAHUS U  MUKDOKIOHANbHO20 — PA3ZMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMOCOMHass W TEHHas WHXeHepus. VCKycCTBEHHBI CHHTE3 IeéHa M KOHCTPYHMPOBaHUE
pexoMmOuHanTHBIX JAHK. Cozdanue mpanceennvix opeanuzmog. JIoCTHKEHUS W MEPCIEKTUBBI
XpPOMOCOMHOM M TE€HHOW MHXXEHEpUH. OKOJIOTMYECKHE M HTUYECKHE MpoOIeMbl TE€HHOU
UHXEHEPUH.

Menuuunckue Ouorexnonoruu. I[loctrenomuas tuudpoBas menunmna. [IIP-aumarnocruka.
MeTab010MHBIHM aHaIU3, TEHOLIEHTPUYECKHUM aHaIl3 IPOTeOMa YeJI0BEKa JJIsl OLIEHKH COCTOSHUS
€ro 3710poBbs. Vcronb3oBaHue CTBOJIOBBIX KJIETOK. TapreTHas Tepanus paka. 3D-6nonnxeHepus
JUTsL pa3paboTKH (hyH/IaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHH, CO3/IaHUsI KOMILJIEKCHBIX
TKaHell coyeTaHHeM TEXHOJOTMH TpEXMepHOro OMONPHUHTUHTA U cKaddonauHra s pereHus
3a/1a4 IEPCOHAIM3UPOBAHHON MEIULIUHBI.

Co3naHue BEKTOPHBIX BaKIMH C LEJNbl0 OOecledeHuss KOMOMHMPOBAHHOW 3aIIUTHl OT
B030ynuteneit OPBU, ycraHoBiieHHe MOJIEKYJISPHBIX MeXaHu3MoB (yHkimonupoBanus PHK-
CoJIeprKalliX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHble 3a00JIeBaHUs YETIOBEKA U )KUBOTHBIX.
JleMoOHCTpaLun

Tabmunpl 1 cxembl: «/cnoap30BaHME MUKPOOPTaHW3MOB B MPOMBIIIJIEHHOM IPOU3BOJACTBEY,
«Knerounas nHxeHepus», «I eHHasT HHKEHEPUSI».

JlaGopaTopnasi pa6ora «l3yueHrne 00bEeKTOB OMOTEXHOIOTHI.

IIpakTyeckas padora «IloayuyeHne MOJTOYHOKHUCIBIX IPOAYKTOBY.

IKeKypeusi «bUOTEXHONOrUsl — BaXKHEHIas NPOU3BOAUTENBbHAS CHJIAa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE TIPOU3BOJCTBO)Y.

11 KUIIACC



Tema 1. 3apoxaeHue ¥ pa3BUTHE IBOJIOIUOHHBIX NPeICTABJIEHUA B OMOJI0THH
OpomononHas teopusi Y. Japeuna. [Ipeanocbuiku BO3HUKHOBEHHMs JapBuHU3MA. JKHU3Hb U
Hay4dHas nearenbHocTs Y. JlapBuHa.

JBroxkyie cuiibl 3Boonuu BuAoB 1o Y. JlapBuHY (BbICOKash MHTEHCHUBHOCTb Pa3MHOKEHUS
OpPraHu3MOB, HACIIEJICTBEHHAs W3MEHYMBOCTh, OOphOa 3a CyIIECTBOBAaHUE, ECTECTBEHHBIM M
HCKYCCTBEHHBIH OTOOD).

Odopmnenune cuntetndeckoit Teopun sBomonuu (CTD). HeltTtpanbHas Teopusi SBOIOLHUU.
CoBpeMeHHas IBOJIIOIMOHHAsT Ouosorus. 3HaueHUE SBOJIOIMOHHON Teopuu B (POPMUPOBAHUU
€CTECTBEHHO-HAyYHOU KapTHUHBI MUPA.

JleMoHCTpaL U

[Toptpetsr: Apuctorens, K. JIunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Krosse, Y. lapsun, C.
C. YerBepuxkos, U. U. llImansraysen, x. Xonaeitn, J. K. benses.

Tabmuubt 1 cxemsl: «Cuctema xxuBoii npupoas! (o K. Jlnanero)y, «JlecTHHIA KUBBIX CYIIECTB
(mo Jlamapky)», «MexaHu3zM (HOpMHUPOBAHMS MPUCTOCOOIECHUN y PAaCTeHU U KUBOTHBIX (10
Jlamapky)», «Kapra-cxema mapmipyra nyremectBuss Y. apeuna», «Haxoaku Y. JlapBunay,
«Dopmbl 60pBOLI 32 cylecTBoBaHue», «I[lopoasl rony6eity, «MHoroodpasue KylnbTypHBIX GOpM
KamycTb», «[lopoasl AOMamIHUX >KUBOTHBIX», «CxemMa oOpa3oBaHHs HOBBIX BUAOB (mo Y.
HapBuny)», «Cxema COOTHONICHHS ABHXKYIIUX CHJI HBONIONUNY», «OCHOBHBIC TOJIOKECHUS
CUHTETHUYECKON TEOPUU IBOJIIOLIUM.

Tema 2. Mukpo3sBosonus 4 eé pe3yabTaThl

[Tomynsiuust Kak dJeMeHTapHas eauHuna HBoiouud. COBpEMEHHbIE METObl  OLEHKU
TeHETUYECKOr0 pa3Hoo0pas3us U CTPYKTYphI nonyisiuuid. Mi3menenne reHodoH1a monysisiiuy Kak
DIIEMEHTapHOE HBOJIIOLIMOHHOE SBJIEHUE. 3aKOH TIeHeTHueckoro paBHosecusa Jx. Xapau, B.
Baiin6epra.

OneMeHTapHble  (GakTOpbl  (IBMKYIIME CWJIBI)  HBOJMIONMH. MyTallMOHHBIN  Iporecc.
KomOuHnaTtuBHast 13MeHYMBOCTb. [[peli¢ reHOB — ciryuyaiiHble HeHaIpaBJIeHHbIE U3MEHEHUS YacTOT
ajuteniedt B monmyssiusix. D¢ ekt ocHoBatens. Ighgexkm bymouiiounozo copaviuika. CrudiceHue
2eHemuU4ecKo20 pasHooopasus: npudunsl u cieocmeus. llpossenenue s¢ghghexma Opeiigha cenos 6
bonvwux u manvlx nonyaayusx. Mwurpauuu. M3omsmus  nmonmynsuuii:  reorpaduueckas
(mpocTpaHCcTBeHHAas ), Orosoruueckasi (pernpoIyKTUBHAs).

EcrectBeHHbIil 0TO0p — Hampanisiomuili ¢aktop 3Bomonud. OOpMbl €CTECTBEHHOTO 0TOOpa:
JBWDKYIIUH,  CTaOMIM3MpYIOIIMK, paspeiBatomuii  (au3pyntuBHbiil). I[lomoBoit  otGop.
Bo3HHMKHOBEHME 1 HBOJIIOLINS COLIMAIILHOTO ITOBEICHMSI JKUBOTHBIX.

[TprcnocoOIeHHOCTh  OpPraHU3MOB  KaK  pe3ylbTaT  MHKpPOIBONMIOLMHU. BoO3HUKHOBEHHE
MPUCTIOCOOIEHUH y opranu3MoB. ApoMopdo3bl 1 uanoagantauu. [lpumeps! nprucnocodieHnit y
OpraHu3MoOB:  MopQojoruueckue, (GU3NOIOTHYECKHEe, OHOXHMUYECKUE, MOBEJICHYECKUE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTraHNU3MOB.

Bun, ero kpurepuu u crpykrypa. BunooOpazoBanue kak pe3yabTaT MUKpPOIBoOIMH. V30msamus
— KioyeBoit gaxktop BumooOpazoBanus. [Iytu u cmocoOsl BHI00Opa30BaHUA: aJIIONATPUIECKOE
(reorpaduueckoe), cUMIATPUYECKOE (IKOJIOTUYECKOE), «MTHOBEHHOE» (IMOJUILIONIU3AIuS,
ruOpuau3anys). JmuTenbHOCTb HBOTIOIMOHHBIX TPOIIECCOB.

Mexanu3msbl (OpMUPOBAHUS OMOIOTUYECKOTO pa3HO0Opa3usl.



Po:b 3BOMIOIIMOHHON OMOJIOTHH B pa3pab0TKe HAYYHBIX METOJIOB COXpaHEHHUs OMOpa3HOOOpa3usl.
MUKpO3IBOIONMST M KOJBOJNIOLHMSA Mapa3sUTOB M HUX XO035€B. MexaHu3Mbl (HOPMHUPOBAHUS
YCTOMYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEll.

JleMoOHCTpanuu

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

Tabmupel u cxembl: «MyTalMOHHAs W3MEHYMBOCTHY», «llomynsinuoHHas CTpyKTypa BUIa,
«Cxema mposiBIeHHs 3akoHa Xapau—BaiiHOepra», «J/IBWKyIpe CHIIBI  DBOJIIOIHNY,
«OKoyornyecKas HM30JALMS MOMYJSIIUM ceBaHCKOM ¢openn», «l'eorpaduueckas H30IAUSL
JIMCTBEHHUIIBI CUOUPCKOM M JTUCTBEHHUIIBI JaypcKoit», «[lomyasimoHHbIe BOJIHBI YUCIEHHOCTH
XUIIHUKOB U XKepTB», «Cxema JIeHCTBHA ecTecTBEHHOro otbopay, «Popmbl OOpbOBI 32
CYILIICCTBOBAHUEY, «MHpycTpuanbHbId MEJIAHU3MY, «Kussie HCKOIIa€MBIEe»,
«IlokpoBUTENBCTBEHHAs OKpacka >XHMBOTHBIX», «lIpenympexnaromas oOKpacka >KUBOTHBIX»,
«®Pu3nonoruueckue agantauuny, «I[IpucnocodbieHHOCTh OpraHU3MOB U €€ OTHOCUTEILHOCTbHY,
«Kpurepun Buma», «Bunpl-nBoitnukn», «CTpykrypa Buaa B mnpupoae», «CrocoObl
BUJ000pazoBanus», «l'eorpadmyeckoe BuI0OOpa3oBaHHE TPEX  BUIOB  JAHABIIICHY,
«JKoyornyecKoe BUI000pa3oBaHue BUAOB cuHHUL, «[lomummounsl pacrenuit», «KamycTHo-
peneyHbIid THOPHUIY.

OOGopynoBanue: repOapuu pacTeHUM, KOJUICKIIMM HACEKOMBIX, uydesia MNTHUIl U 3BEeped ¢
OpUMEpaMu Pa3IMYHBIX MPHUCIIOCOOJICHHH, Yydesia NMTHIl ¥ 3Bepe pa3HbIX BHJOB, repOapuu
pacTeHuii OIM3KUX BUIOB, 00Pa30BABIINXCS PA3IMYHBIMHU CIIOCOOAMHU.

JlabopaTopnasi padora «BrisBieHIE N3MEHUYNBOCTH y 0CO0€H OHOTO BUIA.

JlaGopaTtopnas  paGora  «[IpucmocobiieHMss  OpraHM3MOB M HMX  OTHOCHUTEIbHas
[EIeCO00Pa3HOCTHY.

JlaGopaTopHnas pa6ora «CpaBHEeHHE BUJIOB 110 MOP(HOIOTHIECKOMY KPUTEPHION.

Tema 3. MakposBo/onusi M €€ pe3yJbTaThl

Metoael u3ydeHus MakpodBosronuu. IlaneoHTonormdeckne MeETOAbl M3YYEHHS HBOJIIOLHUU.
[TepexonHbie GopMBI U PUIIOrE€HETUYECKUE PSABI OPTaHU3MOB.

buoreorpaduyeckue meTopl u3ydeHus 3Bostounu. CpaBHeHUe (Giopsl U (payHbl MaTEPUKOB U
ocTpoBOB. bruoreorpaduueckue oomactu 3eMian. BUIbI-o9HIEMUKU U PETUKTHI.
OMOpPHOJIOTHYECKHME M CPaBHUTEIBHO-MOP(HOIOTUYECKUE METOJbl M3Y4YEHHUS HBOJIOLHUU.
I'eHeTnyeckne MEXaHU3MBI 3BOJIOLMU OHTOTE€HE3a U IOSIBICHMS DBOJIOIMOHHBIX HOBILIECTB.
["'oMosiornyHble ¥ aHAJIOTMUYHbIE OpraHbl. PyauMeHTapHble OpraHbl U aTaBU3Mbl. MoneKyIsspHO-
reHeTHYecKrue, OHOXMMHUYECKHMEe M  MaTeMaTH4eCKHe METOJbl  HM3YYEHHs  HBOJIOILUH.
['omonornynsie reHsl. COBpEMEHHBIE METOBI IIOCTPOEHUS (PHIIOTEHETUYECKHUX JIEPEBHEB.
XPpOMOCOMHBIE MYTaIlM{ U SBOJIIOLMSI TEHOMOB.

OO06mue 3akOHOMEpPHOCTH (MpaBuiia) BOMONUU. [lpunyun cmenvt yuxyuii. HeobpatumocTtsb
HBOJIIOLIMU. AaNTUBHAA paauanusa. HepaBHOMEPHOCTh TEMIIOB BOJIIOLINH.

JleMoOHCTpaLun

IToptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mrouiep, J. I'ekkensb.

Tabmuiel U cxeMbl: «DWIOTEHETHYECKUI psif Jomaan», «ApXeonTepukc», «3Bepo3yObie
auepsl», «Cterouedans», «Punnodurer», «CeMeHHble MAaNOpOTHUKNY, «buoreorpapuyeckue
30HBI 3emnm», «/lpeiid xoHTHHEHTOBY», «PenukTel», «HavanabHble CTaguu >MOPHOHAIBEHOTO
pa3BUTHS TO3BOHOYHBIX KUBOTHBIX», «[ OMOJIOTHYHBIE U AHAJIOTUYHBIE OPTaHbl», «PyIuMeHThI»,



«ATaBU3MBIY, «XPOMOCOMHBIE HAOOpHI 4YeIOBEKa W UIMMIIAaH3e», «lJ1aBHbIE HampaBJIEHUS
ABOJIIOLIUNY, «O01I1E 3aKOHOMEPHOCTH IBOJIIOLIUN.

OO6opynoBaHue: KOJJIEKIIUU, repOdapru, MYJISHKA HMCKOIMAEMbIX OCTATKOB OPraHU3MOB, MYJISIKH
TOMOJIOTMYHBIX, aHAJIOTUYHBIX, PYJUMEHTAPHBIX OPIaHOB U aTaBU3MOB, KOJUIEKIIMM HACEKOMBIX.
Tema 4. IIponcxosxaeHue U pa3BuTHe JKU3HU HA 3emJie

Hayunble runotes3sl NpouCX0XkKIeHHs KU3HU Ha 3emie. AOuoreHes U naHcnepmus. Jlonayunsie
IPEJCTABICHUS O 3aPOXKIAECHUH KU3HH (KpealnoHNU3M). [ unoTe3a nocTosIHHOTO caMo3apoKACHUs
J)KU3HU U €€ onpoBepkeHue onbitamu @. Peau, JI. Cnammannanu, JI. [1acrepa. [Ipoucxoxaenne
XKHU3HU U aCTPOOHOJIOT U

OcHoBHBIE 3Tanbl HEOpraHudeckon nsBosouuu. llnanerapHas (reosoruyeckas) 3BOJIOLHUA.
XuMuyeckasi 3BOJIIOLMS. AOUOTEHHBIM CHHTE3 OPraHMYECKHX BEIECTB W3 HEOPraHUYECKHX.
Omnpit C. Muinepa u I'. FOpu. O0pa3oBanue nosmmMepoB u3 MoHoMepoB. KoatiepaTHas runoresa
A. W. Onapuna, runore3a nepBuyHoro OympoHa J[x. XonneitHa, reHerndeckas rumnoresa I
Mémnepa. Pu6osumsr (T. Uek) u runoresza «vupa PHK» V. I'mnbepra. ®opmupoBanue memOpaH
Y BO3HUKHOBEHHE IPOTOKJIETKH.

HcTopus 3eminn u MeToasl €€ u3ydeHus. Mckonaemple OpraHMuecKnue OCTaTKU. I'eoxpoHonorus u
e€ Metopl. OTHOCHUTENbHAS U a0COIIOTHAs T€0XPOHOJIOr . ['e0XpoHOIOrHUecKas 1Kana: S0HBI,
3pbI, IEPUOJIBL, FTIOXH.

Havanbhble sTambl opranuyeckoil sBosmtouuu. IlosiBieHne u 3BONIONMS NEPBBIX KJIETOK.
Opomtonusi Merabonu3zMa. Bo3HukHOBeHUEe mepBbIX sKocucTeM. CoBpeMEHHbIE MUKpPOOHbIE
OMOIMIEHKM KakK aHajor mnepBbIX Ha 3emiie coobmectB. Crpomaronutsl. [IpokapuoTsl u
DYKapUOTBHI.

[TpoucxoxaeHne -SykapuoT (cMMOHMOreHe3). OBOJIIOLHMOHHOE MPOMUCXOXKJIEHHE BHUPYCOB.
[TpoucxoxaeHue  MHOTOKJIETOYHBIX  OpPraHM3MOB. DBO3HHKHOBEHHE  OCHOBHBIX  I'PYII
MHOTOKJIETOYHBIX OpPraHU3MOB.

OCHOBHBIE 3Tamnbl 3BOJIOLMU BBICIINX pacTeHui. OcHOBHBIE apoMop]o3bl pacTeHui. Brixon
pactenuii Ha cymy. [losiBaeHHe CIOpOBBIX pacTeHUM M 3aBoeBaHHe MMHU cylmiu. CeMeHHbIe
pactenus. [IpoucxoxaeHne NBETKOBBIX PACTEHHUIA.

OcHOBHBIE 3TaIlbl 3BOJIOLUHU )KMBOTHOTO MHpa. OCHOBHBIE apoMOp(]O3bl )KUBOTHBIX. Benackas
dayna. KemOpuiickuii B3pbIB — OSIBJICHUE COBPEMEHHBIX THUIOB. [lepBbie XOp0BBIEC JKUBOTHBIC.
XKuznp B Bozme. DBOMIONMS TO3BOHOYHBIX. [Ipoucxoxiaenue ampuOuUil ©  penTUIMA.
[TpoucxoxaeHne miekonuraromux MU ntul. IlpuHmun kimodeBoro apomopdosza. OcBoeHue
0€CII03BOHOYHBIMU U I03BOHOYHBIMU KHBOTHBIMH CYIIIH.

Pa3Butne xu3HM Ha 3emie MO 3paM M IEpUOAaM: apxel, MPOTEepOo30H, Maneo30M, Me3030H,
KaiiH03011. O0111as XapakTepUCTUKA KJIMMaTa ¥ reoJornyeckux npoueccos. [losBnenue u pacuser
XapaKTepHBIX OPraHU3MOB. YTiieoOpa3oBaHHE: €ro YyCJOBHMsSI M BIMSHHE Ha Ta30BBI COCTaB
aTMocdepBhl.

MaccoBble BBIMUpaHUS — SKOJIOTMYECKHEe KPU3UCHI MPONuIoro. [IpuynHb! U clieCTBHS MacCOBBIX
BbIMUpaHui. COBPEeMEHHBIN HKOJIOTHUECKUI Kpu3uc, ero ocodenHoctH. [Ipobiaema coxpaneHus
6uopazHooOpazus Ha 3emIie.

CoBpeMeHHass cucTeMa OpraHMYecKkoro wmwupa. IlIpuHIMIBI KiIacCUUKAMM OpPraHU3MOB.
OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI OPTaHU3MOB.

JemoHCTpauMu



[Toptpeter: ®@. Peau, JI. Cnamnmanuanu, JI. Ilactep, 1. . MeunukoB, A. WU. Onapun, [Ix.
Xonaeitn, I'. Mémnep, C. Munep, I'. FOpu.

Tabmuner u cxembl: «Cxema ombita @. Pemuy, «Cxema omberta JI. Ilactepa mo u3ydeHHIO
camo3apoxkJeHust xu3Hm», «Cxema omnbita C. Muiiepa, I'. FOpu», «OTansl HeopraHuuecKon
sBosmoLuny, «I'eoxpoHosornueckas mkanay, «HadanpHble 3Tanbl OPraHUYECKOW 3BOJIIOLUUY,
«Cxema 00pa30BaHUs IYKApUOT MMyTEM cuMOHorenesay, «Crucrema )uBoil mpupoibl», «CTpoeHue
BUpyca», «Apomopdo3bl pacteHuit», «Punnopute», «OIHOKIETOUYHBIE BOJAOPOCIH,
«MHorokneTounsle Bogopocin», «Mxu», «llanmoporHuku», «l'0J0CEMEHHBIE pPaCTEHUS»,
«Opranbl IIBETKOBBIX pacTeHui», «Cxema pa3BUTHUS >KUBOTHOIO MHUPa», «ApoMopdo3bl
JKUBOTHBIX», «lIpocreitmmey, «Kumeunonosoctusie», «llinockue yepBu», «HIEHUCTOHOTHEY,
«Pw10BI», «3eMHOBOAHBIEY, «lIpecmbikatomuecs», «lItutby, «Mnekonurawommue», «Pa3Butue
JKU3HU B apXEUCKOM 3pe», «Pa3BUTHE XKHU3HU B NPOTEPO30MCKOU 3pe», «Pa3BuThe XU3HH B
IIaJIC030MCKOM dpe», «Pa3BUTHE KU3HHA B ME3030MCKOU 3pe», «Pa3sBUTHE )KU3HU B KAHHO30MCKON
3pe», «CoBpeMEeHHas CUCTEMA OPTaHUYECKOT0 MUPAY.

O6opynoBanue: repdapuu pacTEHU Pa3IMYHBIX OTAEJOB, KOJJICKIIMA HACEKOMBIX, BIIaYKHBIC
npenaparsbl )KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUIEKLIUU UTJIOKOXKUX, CKEJIEThI T03BOHOYHBIX
JKUBOTHBIX, Uy4deJia NTUI] U 3Bepei, KOJUIEKIIMN OKaMEHEJIOCTEH, MTOJIE3HBIX UCKOMIAEMBbIX, MYJISKU
OpraHNYECKUX OCTATKOB OPraHU3MOB.

Bupryanbnas adopaTropHas padora «Mozenuposanue onbiToB Muiiepa—tOpu no uzyuenuto
a0MOTEeHHOT0 CHHTE3a OPTAaHNYECKUX COSMHEHUHN B IEPBUYHOM aTMochepe».

JlabopaTopnasi paGora «l3yueHune u onrcaHue UCKOMAEMbIX OCTATKOB JPEBHUX OPTaHU3MOB.
IIpakTnyeckas padora «/3ydeHne 0COOEHHOCTEN CTPOECHUS PaCTEHUN Pa3HbIX OTAEIOBY.
IIpakTnyeckas padora «3ydeHne 0cCOOEHHOCTEN CTPOECHNUS TO3BOHOYHBIX KHUBOTHBIX).

Tema 5. IIpoucxoxaenue 4ea10BeKa — aHTPONOreHe3

Pa3nens! u 3agaun aHTpONoOa0rul. MeTo 1l aHTPOIIOJIOTHH.

CraHOBJIEHME TIPEICTaBICHUM O TPOMCXOKICHUM 4YEJIOBEKA. PenuruosHele BO33PEHHUS.
CoBpeMeHHbIE HAYUHbIE TEOPHH.

CxoncTBO 4yenoBeka C KMBOTHBIMU. CHcTeMaTHuecKoe MOJoKeHue ueioBeka. CBUAETENhCTBA
CXOJICTBA YEJOBEKA C JKUBOTHBIMU: CPaBHUTEIbHO-MOP(QOIOTHYECKUE, 3MOPHOIOTHYECKHE,
¢uznonoro-onoxumMuyeckue,  nopeneHdeckue.  OTauyMs  4YeIoBeKa  OT  >KMBOTHBIX.
ITpsAMOXOKEHUE U KOMIUIEKC CBSI3aHHBIX ¢ HUM IIPU3HAKOB. Pa3BUTHE MOJIOBHOTO MO3ra U BTOPOH
CUTHAJIbHOW CHCTEMBI.

JBmwxkynme cuibl ((akTopbl) aHTpONOreHe3a: Ouonoruyeckue, coruaibHble. COOTHOLIECHHE
OMOJIOTMYECKUX U COLMAIBHBIX (PAKTOPOB B aHTPOIOT'eHE3E.

OcHOBHBIE CTagUU aHTpoOIlOreHe3a. PaHHHME yenoBekooOpa3Hble 00€3bsiHbl (IMIPOKOHCYIBI) U
paHHHE TOHTHbI — OOIIHMe MPEIKN YeIOBEKOOOpa3HbIX 00€3bsiH U JH0Je. ABCTPaIONUTEKH —
JIBYHOTHE MpENKu JroAeil. YeloBek yMelbld, MepBble M3TOTOBICHHUS Opynuil Tpynaa. Yemnoek
NPSIMOXOJIALINIM 1 TEepBbIN BBIXOJ Jtojed 3a mpeaensl Adpuku. YenoBek reinenboeprekuii —
00U IpeoK HEeaHIePTAIbCKOTO YEIOBEKa M YelloBeKa pa3yMHOro. YenoBek HeaHJepTallbCKUi
Kak BHUJ JIIOJCHA XOJIOJHOrO KiauMmara. YernoBeK pa3yMHbId COBPEMEHHOI'O THINA, AEHUCOBCKUMN
4eJIOBEK, OCBOCHHE KOHTUHEHTOB 3a npeaenamu Adpuku. [laneoreneTnka u najaeoreHOMUKA.
DOBONIIOLIMS  COBPEMEHHOTO 4YejoBeka. EcTecTBeHHBIH 0TOOp B MOMYIALHMAX 4YeJIOBEKa.
MyTanonHsli miporiecc U noaumopdusm. IlomyasuuoHHbIE BOJHBI, Apeid TeHOB, MUTpaUs U
«a(dexT ocHOBaTENA» B MOMYISALUAX COBPEMEHHOIO YENIOBEKA.



Yenoseueckue packl. [lonstue o pace. bonbiue pacel: eBporeonHas (€Bpa3uiickas), aBcTpaio-
HErpouJHas (9KBAaTOpUANIbHAS), MOHTOJIOMJHAs (a3uaTCKO-aMepHuKaHcKas). Bpems u myrtu
pacceneHus 4ejaoBeka 1o IuiaHere. EnuHcTBO yenoBeueckux pac. HaydHas HECOCTOATEIBHOCTD
pacusma. [IprcrocobIeHHOCTh YeloBeKa K Pa3sHbIM YCIOBUSAM OKpYXKaromeil cpeasl. Biusaue
reorpaduuecKkoii cpesl U aperida reHoB Ha MOP(OIOTHIO U PU3UOIOTHIO YETIOBEKA.
MexucuuIuiMHapHbie MeTobl B (pu3nueckoi (0MOJI0THYECKON) aHTPOIIOIOTUH. DBOJIIOLIMOHHAS
AHTPOIIOJIOT U U TAJIEOAHTPONOJIOT Usl YEJTOBEUECKUX MONYJIALMM. buoconnanbHble nccae0BaHus
pUPO/IbI uenoBeka. VccienoBanme KO3BOMIOIUN OMOJIOTUYECKOTO U COIIUATILHOTO B UEIOBEKE.
JemMoHCTpauMu

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

Tabmumer  w cxembl:  «MeToasl  aHTpomnojiorun»,  «[ OJIOBHOW  MO3r  YEJIOBEKay,
«UemoBexkooOpa3Hbie 00€3bsHBIY, «CKeJNeT YelloBEeKa M CKEJeT IIUMITaH3e», «PyauMeHTBl u
aTaBU3MbI», «JIBIDKyIIME CHJIBI aQHTPONOreHe3a», «IJBOJIOLIUOHHOE [JPEBO UEIOBEKa,
«ABcTpanonurek», «HenoBek ymenblity, «HenoBek nNpAMoXoaaimuin», «JleHuCOBCKHUI YeI0BEK»
«Heanpepraneup», «KpomanboHIbD, «lIpeaku yenoBeka», «ITalbl 3BOJIIOIUN YEIOBEKAY,
«Pacsp1 uenoBekay.

O6opynoBaHue: MyJISDKA OKaMEHENOCTeH, MPEeAMETOB MaTepUalbHOW KyJIbTYypbl MPEAKOB
YelioBeKa, penpoaykiuu (pororpaduun) KapTHH ¢ ME(POTOTUICCKIMHE U OUOJICHCKUMHU CIOKETaMH
IIPOMCXOXK/ICHUS ueloBeKa, (ororpaduu HaXOJOK HCKOMAEMbIX OCTAaTKOB YEJIOBEKAa, CKEJET
YyeJloBeKa, MOJIENb deperna 4eloBeKa M yeperna LIMMIaH3€, MOJIENb KUCTH YeJIOBeKa M KHCTU
HIMMITaH3€, MOJIEIIU TOPCa MPEIKOB YeJIOBEKa.

JlabopaTopnasi padora «/3yueHne ocoOEHHOCTEH CTPOCHHUS CKEJeTa YelIOBeKa, CBSI3aHHBIX C
MPSAMOXOXKICHUEM».

IIpakTuyeckas padora «/3yueHue 3K0NOrHYeCKUX aJanTalui 4eJI0BEKay.

Tema 6. Jxo/0rusi — HAyKa 0 B3aMMOOTHOILICHUSIX OPraHU3MOB M HA/JOPraHU3MEHHBIX
CHCTEM C OKpY KaloLen cpenou

3apoxaeHue U pazButhe skosiorun B Tpyaax A. ['ym6onbara, K. @. Pynse, H. A. Ceseprosa, 3.
I'exkens, A. Tencnu, B. H. Cykauésa. Paznensl u 3agaun sxkonoruu. CBsi3b 9KOJIOTHH C IPYTUMHU
HayKaMH.

Metonsl sxonoruu. IloneBbie HaOMOAEHMS. OKCIEPUMEHTHl B 3KOJOTHU: MPHUPOAHBIE U
naboparopHbeie. MogenupoBaHue B dKOJOTHH. MOHUTOPUHT OKpPYKAIOIIEH CpeJlbl: JIOKATbHBIH,
PETHOHANBHBIN U TI100aIbHBIH.

3HaueHHE HKOJOTUYECKUX 3HAHUU JJIA YelIoBeKa. DKOJIOTMYECKOe MHUPOBO33PEHUE KAK OCHOBA
CBsI3€l uenoBedecTBa ¢ npupooi. PopMUPOBAHNUE IKOJIOTMUECKON KYIbTYpPhl U SKOJIOTUUYECKOU
rPaMOTHOCTH HaceJIeHHUS.

JleMoOHCTpaLun

[Toptpetsr: A. 'ymOonbar, K. @. Pynse, H. A. Ceepuos, 3. I'ekkens, A. Tencnu, B. H. Cykaués.
Tabmuuer u cxembl: «Pazmensl skomorum», «Metoasl skonorun», «CxemMa MOHHMTOPHUHTA
OKPY’KaIOILEH Cpebl».

JlaboparopHasi padora «/3yueHre METOJ0B SKOJIOTMUYECKUX HCCIIETIOBAHUI.

Tema 7. OpranusmMsl U cpeaa OOMTAHUSA

Dxonorudeckue (HakTopbl U 3aKOHOMEPHOCTH WX neicTBHsA. Knmaccudukaius SKOIOTrHYIeCKHX
(bakTopoB: abMoTHYECKHEe, OMOTHYECKUE, aHTpororeHHbie. OO0IMe 3aKOHOMEPHOCTH JCUCTBUS



skojsornueckux (akropos. [IpaBuno muanmyma (K. Ilnpenrens, FO. JIubux). TonepaHTHOCTB.
OBpHOMOHTHBIE M CTEHOOMOHTHBIE OPTaHU3MBI.

AbuoTtnueckue ¢axToppl. CBET Kak 3KoJOrHUecKuil Qaxtop. [leiicTBue pa3HBIX y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpraHU3Mbl. DKOJOTMYECKHE TPYIIbl PACTEHUM M JKUBOTHBIX I10
OTHOILLIEHHUIO K cBeTy. CurHaibHas pojib cBeta. Doronepuoausm.

Temnepatypa kak odkonoruueckuii ¢akrop. JleiictBue TemmepaTypbl Ha OpPraHU3MBIL
[TolikniioTepMHBIE U TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.
BrnaxxnocTs kak skonoruueckuii ¢pakrop. [Ipucnocobnenuss pacteHud K Mo AepKaHU0 BOAHOTO
Oananca. Knaccudukamus pacteHuil 1mo oTHomieHHI0 K Boze. [IpucnocobneHust UBOTHBIX K
M3MEHEHUIO BOAHOIO PEKUMA.

Cpenpl oOWTaHUS OPTraHU3MOB: BOJHAs, HA3eMHO-BO3AYIIHAs, IIOYBCHHAs, TIyOMHHAS
NOJIIOYBCHHAsI, BHYTPHOPraHU3MeHHas. (DHU3UKO-XMMHUYECKHE OCOOCHHOCTH Cpell OOWTaHHS
opranu3moB. [Ipucnoco0aeHus: OpraHu3MoB K KU3HU B Pa3HBIX CPEAAX.

buonornueckue putmbl. BHemHue u BHyTpeHHUE pUTMbl. CyTOYHBIE UM TOAUYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBHU JKU3HH.

Kuznennsie popmbl opranuzMoB. [lonsTue o xu3neHHoU Gopme. KuzHenHsie GOpMbI pacTEHU:
JIepeBbs, KYCTapHUKH, KyCTAPHUYKH, MHOTOJICTHUE TPaBbl, OJHOJICTHHE TpaBbl. JKU3HEHHBIE
(OpMBI JKUBOTHBIX: TUAPOOMOHTHI, T€OOMOHTHI, a3p0oONOHTEL. OCOOEHHOCTH CTPOSHHS U 0Opasza
YKU3HU.

buotnueckue daxropel. Buapl OMOTHYECKMX B3aMMOJIEUCTBHI: KOHKYPEHIIHS, XUIIHHUYECTBO,
cumM6Ou03 u ero popmsl. [Tapasutusm, kooneparus, MyTyaln3M, KOMMEHCAIN3M (KBapTUPAHTCTBO,
HaxJieOHnuecTBO). HeTpodudeckue BzanMoaelicTBus (Tonuueckue, popudeckue, padpuueckue).
3HayeHrne OMOTMYECKMX B3aUMOJCHCTBUIA Ul CYLIECTBOBaHMS OPraHU3MOB B Cpele OOMTaHMS.
[TpyHIMII KOHKYPEHTHOTO UCKJIFOUEHNS.

JleMoHCTpanuu

Tabnuibl U cxeMbl: «DKoIorudeckue GakTopb», «CBETOBON CHEKTP», «DKOJOTUUECKUE TPYIIIIBI
JKUBOTHBIX [0 OTHOLIEHHIO K CBETY», «TEeNJOKpPOBHBIE KHBOTHBIE», «XOJIOJHOKPOBHbBIE
KUBOTHbIE», «DU3NOJIOTUYECKUE aJanTallKi >KMBOTHBIX», «Cpeabl OOMTaHMSI OpPraHU3MOBY,
«buonoruyeckue putMb», «KusHeHHble HOpMBI pacTeHui», « Ku3HeHHbIE POPMBI )KUBOTHBIX,
«IJKOCHCTEMA IHUPOKOIMCTBEHHOTO Jieca», «DKOCUCTEMa XBOWHOrO Jieca», «llemu nuraHwusy,
«XumnnyectBoy, «Ilapazutuzmy», «Konkypenius», «Cumo1osy», «KommeHcammuzm.
Ob6opynoBanue: repbapuu pacTeHU U JKUBOTHBIX, MPUCIOCOOIEHHBIX K BIUSHHUIO Pa3TUYHBIX
HKOJIOTHYECKUX (PaKTOpPOB, repOapuul CBETONIOOMBBIX, TEHETIOOMBBIX M TEHEBBIHOCIUBBIX
pacTeHuii, CBETOIIOOMBBIE, TEHENIOOMBBIE U TEHEBBIHOCIIMBbIE KOMHATHBIE PACTeHUs, repOapuu 1
KOJUIEKIIUH TEIUIONIOOMBBIX, 3UMOCTOMKHX, MOpPO30yCTOMUMBBIX pACTeHHM, yydela MNTUI U
3Bepei, repbapuu pacTeHH, OTHOCSIIUXCS K TUTpoduTam, kcepoduraMm, Me3opuram, KOMHATHbIE
pacTeHus JaHHBIX TPy, KOJUIEKIIUH >KMBOTHBIX, OOMTAIOIIMX B Pa3HbIX cpelax, repdbapuu u
KOJUIEKIIUM PAcTeHUN M JKMBOTHBIX, 0OJIQJAlOMIMX YepTaMH MPUCIOCOOIEHHOCTH K CE30HHBIM
W3MEHEHUSM YCJIOBUU >KU3HH, TepOapuyl W KOJUICKIIMM PACTEHUN W JKUBOTHBIX PA3ITHUHBIX
JKU3HEHHBIX (OpM, KOJUICKIIMU JKUBOTHBIX, YYacCTBYIOIIUX B Pa3IMYHBIX OHOTUYECKHUX
B3aUMOJICUCTBUAX.

JlabopaTopHnasi pa6oTa «BbIsSBICHHE IPUCTIOCOOICHUI OPTaHU3MOB K BIIUSTHUIO CBETa.
JladopaTopHasi padora «BpisBiIeHHE TPUCTTOCOOIEHU OPTaHU3MOB K BIIHSIHUIO TEMITEPATyPhI».
JladopaTopHasi padoTa «AHaTOMHUYECKHE OCOOCHHOCTH PACTEHUI U3 PA3HBIX MECT OOUTAHUSY.



Tema 8. JkoJiorusi BUA0B U MOMYJIS LU

DKOJOTUYECKUE XapaKTePUCTHKU monyisiuu. [lomymsmust kak Ouosiorndeckas cucrema. Ponb
HEOJTHOPOJHOCTH cpenbl, (u3udeckux OappepoB U 0OCOOEHHOCTEW OWOJOTHMH BHJIOB B
(GhopMUPOBAHUH TTPOCTPAHCTBEHHOM CTPYKTYPHI oMy isiiuii. OCHOBHBIE TIOKA3aTENH MOMYJIISIUH:
YHUCJIEHHOCTh, IUIOTHOCTh, BO3pAacTHAasi M I0J0Bas CTPYKTYpa, POXKIAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEpTHOCTb, MUTpAIHSL.

Okosnoruyeckas CTpykrypa mnomyisiiuu. OleHka YHCICHHOCTH mnonyiasuuu. [uHamuka
NOMYJSIUK U €€ perynsnus. buotnueckuil moTeHMan nonyasuuu. MoaenupoBanue TUHAMUKA
nomynsiiud. KpuBble pocTa YuCIEHHOCTH momynsiuuu. Kpuble BbDKHMBaHMs. Peryssmus
YHCICHHOCT TOMYJISALUNA: POJh (PAKTOPOB, 3aBUCSIIUX M HE 3aBUCAIINX OT IUIOTHOCTH.
DKojoruyeckue crpareruu Buaos (r- u K-crparerun).

[TonsiTre 00 ’KOIOTHYECKOM HUIIE BUIa. MecTtooOnuTanue. MHOrOMEepHast MOJIENb 3KOJIOTHICCKON
Hum J[x.M. Xatuuncona. Pazmepsl skosornyeckoil Humu. [loTeHImanbHas U peann3oBaHHas
HUIIIH.

Bun kak cucrema mnomymsnuii. Apeansl BHAOB. Buabl M MX JKU3HEHHBIE CTpaTETHUU.
DKOJOTUYECKIE SKBUBAICHTHI.

3aKOHOMEPHOCTH TOBEIEHUS M MHTpAlMi >KUBOTHBIX. BHOJOrMYeckre MHBAa3HH UY>KEPOTHBIX
BU/JIOB.

JleMoOHCTpaL U

IToptper: Ix. M. XaTunHCOH.

Tabmuupl U cxeMbl: «IKOJOTUYECKHE XapaKTePUCTUKH Tomyisiuny», «lIpocTpancTBeHHas
CTPYKTypa mnonyiasuuu», «Bo3pacTHble mnupamMuibsl MOONYISAHUN», «CKOPOCTh 3aceleHus
MOBEPXHOCTU 3€MJIM Pa3Iu4yHbIMH OpraHuzMamu», «Mojens skonmornueckord wumm J[x. W.
XaT4MHCOHAY.

O6opynoBanue: repOapuy paCTeHUA, KOJIEKIIUN KUBOTHBIX.

JlabopaTopHnasi pa6ora «IIpucrnocoOneHnst ceMsH pacTeHUN K PacCeNECHUIO».

Tema 9. Dkos0rus cood1ecTB. IKOJOrHYeCKHE CUCTEMBbI.

CoobmiecTBa opranu3mMoB. broiieHo3 u ero ctpykrypa. CBsi3u MeXy OpraHu3MaMiu B OUOIIEHO3E.
Oxocucrema kak oTkpbitas cuctema (A. k. Tencnu). @yHKIMOHAIbHBIE OJOKH OPraHU3MOB B
HKOCHUCTEME: TIPOIYIICHTHI, KOHCYMEHTHI, penylieHTh. Tpodudeckue ypoBHU. Tpoduyeckue nemnu
u cetu. AGnotudeckue 010ku SKocucTeM. [1ouBbI U UITBI B 9KOCHCTEMax. KpyroBopoT BemiecTB u
IIOTOK YHEPTUU B SKOCUCTEME.

OcCHOBHBIE MOKa3aTeau YKOCUCTEMBbL. buoMacca 1 npoAyKIus. DKOJIOTUYECKHUE TUPaMUIbl YUCEIL,
OMOMACCHI U DHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Dnykmyayuu. HampaBieHHBIC
3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKIlecCHU. [lepBUYHBIE M BTOPUYHBIC CYKIIECCHH W HX
NPUYMHBL. AHTPONOTEHHBIE BO3JEHCTBUS HAa CyKieccuu. KimMakcHoe cooOIecTBo.
buopasHoobpasue u noaHoTa KpyroBopoTa BEIIeCTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.
[TpuponHblE 3KOCUCTEMBI. JKOCUCmeMbl 03€p U peK. IKocucmemvl MOpelti U OKEeaHos.
Ixocucmemvl MyHOp, 1€co8, cmenell, NyCMmblHb.

AHTpOIIOTEHHBIE ~ 3KOCcHCTeMBl.  Arposkocucrema.  ArpoueHo3.  Pazmuuus — mexnay
AQHTPOIIOTE€HHBIMH U MPUPOIHBIMU SKOCUCTEMAMH.



VYpb6oskocuctembl. OCHOBHBIE KOMITOHEHTHI ypOoskocucteM. l[opoxackas ¢dmopa u dayHa.
CunaHTponuzanusi ropoAckoil (¢ayHel. buomormueckoe W  XO3SHCTBEHHOE 3HAYCHHE
arpodKOCHUCTEM U YPOOIKOCUCTEM.

3akoHOMEpHOCTH (HOPMUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B dKOCHCTEMax. Pob
KACKAOH020 3¢hghekma u 6u008-30upukamopos (Kiouesvix 6ud08) 8 @OYHKYUOHUPOSAHUU
akocucmem. IlepeHOC PHEPIUM U BEIIECTB MEXAY CMEXHBIMH 3KOCHCTEMaMH. YCTOHYMBOCTb
OpPraHU3MOB, MONYJSALNMM M SKOCHCTEM B YCIOBHUAX €CTECTBEHHBIX U AaHTPOIOI€HHBIX
BO3JICHCTBHUI.

Mexanusmbl 6030eticmeus 3a2psA3HeHUll pA3HLIX MUNO8 HA CYOOP2AHUSMEHHOM, OP2AHUSMEHHOM,
NONYNAYUOHHOM U  IKOCUCTIEMHOM  YPOBHAX, OCHOBbl  IKOJIO2UHECKO20  HOPMUPOBAHUS
AHMPONo2eHno2o0 6osoelicmsusi. MeTo10a0rusi MOHUTOPUHIA €CTECTBEHHBIX U aHTPOIIOT€HHBIX
HKOCHUCTEM.

JleMoOHCTpaLuu

[Toptpert: A. Ix. Tencnu.

Tabmuubl u cxembl: «CTpykTypa OMOLIEHO3a», «IKOCHUCTEMA LIMPOKOJIMCTBEHHOTO JIeCay,
«JxocuctemMa XBOHHOro jueca», «OyHKIMOHAJIbHBIE TPYMIbl OPraHU3MOB B 3KOCHCTEMEY,
«KpyroBopor BemiectB B 3Kkocucreme», «llenn mnuraHus (macTOMIMHASA, JETPUTHAS)»,
«OKoJIorHYecKas MUPaMuJIa Ynucemn», « IKOJoruueckas nupamuaa 6uoMaccel», « IKoJIorudecKas
nupamuia sueprun», «Oodpazosanue 0onoray, «lleppuunas cykueccus», «Boccranosnenue ieca
nociie noxapa», « JKocucrema o3epay, «ArpoueHos3», «KpyroBopor BeIecTB U MOTOK SHEPTUU B
arporieHose», «IIpumepsl ypOosakocuctem».

Ob6opynoBanue: repbapuu pacTeHHM, KOJUIEKIIMN HACEKOMBIX, Uyuelna MTUI] U 3Bepeil, repdapuu
KYJBTYPHBIX U IUKOPACTYIIMX PACTEHUH, aKBApUYM KaK MOJIENIb SKOCUCTEMBI.

IIpakTnueckas padora «/3ydeHue u onrcaHue ypooIKOCUCTEMBD».

JlaGopaTtopnas padora «/3ydeHue pa3HOOOpa3Hsl MEIKUX IMOYBEHHBIX YJIEHUCTOHOTHX B
pa3HBIX DKOCUCTEMAX).

IKekypeust «IKCKypcusi B TUIHWYHBIA OuoreoneHo3 (B ayOpaBy, Oepe3HsK, €JIbHHUK, Ha
CYXOJOJBHBIN WM MOWMEHHBIN JIYT, 03€p0, 00JIO0TO)».

IKeKypeust «IKCKYpCHsl B arpodKOCHCTEMY (Ha M0JIE WK B TEIUIMYHOE XO3SIHICTBO)».

Tema 10. Buocdepa — rinodanbHas 3KocucTEMA

Buocdepa — obmerianerapHas 0601049Ka 3eMiH, I€ CYIIECTBYET MM CYIIECTBOBAJA KHU3Hb.
Pa3zutue npencraBnenuii o 6uocdepe B Tpyaax 3. 3tocca. Yuenue B. M. Bepuajackoro o
6uocdepe. O6nactu 6nocdeps! u e€ cocran. JKupoe BeniecTBo Onocheps! U ero GyHKIUH.
3aKOHOMEPHOCTH cyliecTBoBaHus Ouocdepbl. OcobeHHOCTH Ouocdepbl Kak TI00alIbHON
sKocucTeMbl. J[MHaMuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemecTB u
OroreoXMMHUECKHe HUKIIBI (Yriiepo/ia, a3oTa). PUTMHUHOCTS sBIIeHUH B Ouocdepe.

3onanbHOCTE Onochepsl. [lonstne o 6mome. OCHOBHBIE OMOMBI CYIITU: TYHJApA, XBOWHBIC Jieca,
CMEIlIaHHble W IIUPOKOJMCTBEHHbIE J€ca, CTENH, CaBaHHbI, IYCThIHHM, TPOMHYECKHUE Jieca,
BBICOKOTOpBsi. Kitumar, pacTUTENbHBIN U KUBOTHBIN MUP OMOMOB CYILIH.

CtpykTrypa ¥ (YHKIUS >KUBBIX CHCTEM, OIlEHKAa MX PECYpPCHOTO IMOTEHIMAla U OMocqepHBIX
byHKUINH.

JleMoHCTpanuu

[TopTpetsi: B. U. Bepnanckuii, 3. 3rocc.



Tabmumbr u cxembl: «l'eocheprsr 3emnun», «KpyroBopor azora B mpupomae», «Kpyrosopot
yriepojia B rpupojie», «KpyroBoport kucinopona B npupoje», «KpyroBopor Bojabl B IPUPOE»,
«OcHoBHBIE OMOMBI Cymny, «Knmumatudeckue nosica 3emuny, « Tyaapay, «Taiiray, «CMeIanHbIi
necy, «llupokonucTBeHHbIN Jiec», «Crenby, «CaBanHay, «Ilyctoins», « Tponudeckuit gecy.
O6opynoBanue: repdapuu paCTCHU Pa3HbIX OMOMOB, KOJUICKIIMH KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kalouias cpeaa

DKOJIOTHYECKHE KPU3HUCHI U MX MpUYHHBL. Bo3xaelicTBue uenoBeka Ha Ouocdepy. 3arpszHeHue
BO3AYIIHOU cpenbl. OXpaHa Bo3yXxa. 3arps3HeHUE BOJIHOW cpenbl. OXpaHa BOIHBIX PECYpPCOB.
Pa3pymenue noussl. OxpaHa NOYBEHHBIX pecypcoB. M3MeHeHue kiimMara.

AHTpPONIOTEHHOE BO3/CICTBUME HA PACTUTEIBHBIM W >KMBOTHBIA MUp. OXpaHa pacTUTEIBHOTO U
YKUBOTHOTO MUpa. OCHOBHBIE TPUHITUIIBI OXpaHbl TpUpo L. KpacHsie kuuru. Oco0o oxpaHsembie
npupoanblie Tepputopun (OOIIT). borannyeckue cajibl U 300JI0THYECKUE TTAPKHU.

OCHOBHBIE TIPUHIUIIBI YCTOWYMBOIO pAa3BUTHUS 4YEJIOBEUECTBA M NPHUPOJALL. ParmonaibHoe
IPUPOJONOIL30BaHUE M COXpaHEHHE OHOJOrM4ecKoro paszHooOpazus 3emnu. OOmue
3aKOHOMEPHOCTH TJI00aIbHBIX IKOJIOTHUECKUX KPU3UCOB. OCOOEHHOCTH COBPEMEHHOIO KPH3HUCa
U €r0 BEpOSITHBIC TOCIEACTBHSI.

Pa3BuTHe METOJOB MOHUTOPUHIA PAa3BUTHS OMACHBIX TEXHOT'CHHBIX MpoleccoB. CucmemHvie
uccne008anusi nepexooa K pecypcocoepezaroujell U KOHKYPEHMOCNOCOOHOU dHepeemuxKe.
buonoeuueckoe pasnoobpaszue u 6uopecypcwi. Hayuonanvnvle umgopmayuontsvie cucmemul,
obecneuusarowue 00CMyn K uH@opmayuu no COCMOSHUIO OMOENbHLIX BUO08 U IKOCUCHIEM.
OcHosbl  3KOpeabunumayuu dKocucmem U Ccnocobos 6OopbObL ¢ OUONOBPEHCOCHUIMU.
Pexoncmpyxyus mopckux u HazeMHbIX IKOCUCTHEM.

JleMoHCTpanuu

Tabmuiel U cxembl: «3arpsisHeHHe aTMocdepbl», «3arpsi3HeHue Tuapocheps», «3arps3HEeHUe
nouBbl», «[lapHuKOBBIH pdekT», «Ocobo oxpaHseMmble TPUPOIHBIE TeppUTOpHN», «Moaenu
YIPABISIEMOTO MUPay.

O6opynoBanue: Gororpaduu oxpaHseMbIx pacTeHUH U KUBOTHBIX KpacHolt kauru Poccuiickoit
®enepaunn, KpacHOW KHUTH pErvoHa.



I11. IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS [TIPOI'PAMMBI 11O
BHOJIOI'MU HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBauBaeT TpeOOBaHUS K Pe3yJIbTaTaM OCBOCHUS OOYYAIOIIMMHUCS MPOTpaMMm
cpenHero odmiero 06pa3oBaHus: JMYHOCTHBIE, METAIIPEIMETHBIE U TIPEIMETHBIE.

B crpykType NIUYHOCTHBIX pE3yJabTaTOB OCBOCHHUS MPOrpaMMbl MO OHOJIOTUU BbIIEICHBI
CIEyIOIIME COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKOM  Tpa)kIaHCKON
UJEHTUYHOCTU — TOTOBHOCTHM K CaMOpPa3BUTHIO, CAMOCTOSTEIBHOCTH W CaMOOMPEJEICHUIO,
Hanuyue momueayuu K OOYUEHUIO OWOJIOTUM, YeleHanpaeienHoe pazeumiue BHYTPEHHUX
yOEXKIEHUI JIMYHOCTH HAa OCHOBE KJIFOUEBBIX LIEHHOCTEH M MCTOPUUYECKUX TPATUIUN pa3BUTHUS
OMOJIOTUYECKOI0 3HAHUS, 20MOBHOCMb U CHOCOOHOCHb O0YYaIOLIUXCSl PYKOBOJACTBOBATHCSA B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIOBBIMU  YCTaHOBKaMH, NPHUCYUIUMU  CUCTEME
OMOJIOTHYECKOTO  OOpa3oBaHMsl, Haauuue NPABOCO3HAHUS  OKOJOTMUECKON  KYIbTYpBHI,
CHOCOOHOCMU CMABUMb TN U CTPOUTH KU3HEHHBIE TJIaHBI.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBbI 110 OMOJIOTUU TOCTUTAIOTCS B €IUHCTBE YUeOHOU
W BOCIHUTATEIbHON JEATEIBHOCTH B COOTBETCTBUU C TPATUIUOHHBIMH POCCHHUCKUMHU
COIIMOKYJIbTYPHBIMU, HCTOPUUECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSAMH, IPUHITHIMHU B
0011ecTBE MpaBWIAMH W HOPMaMH TOBEJIEHUS M CIOCOOCTBYIOT MpPOIIECCaM CaMOTIO3HAHUS,
CaMOBOCIIUTAHUS M CaMOPA3BUTHUSI, Pa3BUTUS BHYTPEHHEHW MO3UIIMU JIMYHOCTH, MATPUOTHU3MA U
YBaXXE€HUS K 3aKOHY U IPABOIOPSAKY, YEIOBEKY TpyJa U CTaplieMy MOKOJEHHUIO, B3aUMHOIO
YBaXEHHS, OEpEeKHOTO  OTHOIIEHHUS K  KyJAbTYpHOMY  HACIEQUI0O W  TPaJUIUsAM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Mpupoae U OKPYKAKOLIEH cpele.
JIM4HOCTHBIE pe3yNbTaThl OCBOCHMSI y4eOHOTo mpeamera «buonorus» TOMKHBI OTpaXkaTb
TOTOBHOCTh M CIOCOOHOCTH OOYHaroluXcsi pyKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3UIIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHWEHTAllUi, TO3UTHUBHBIX BHYTPEHHHX
yOEXKJIEHU, COOTBETCTBYIOIIMX TPATUIIMOHHBIM I[EHHOCTSIM  POCCHHCKOrO  OOIIeCTBa,
pacumpeHe >KH3HEHHOTO OMbITa M OIbITa ACATEIHPHOCTH B MPOIIECCE peaTn3allii OCHOBHBIX
HaIpaBJIeHUH BOCITUTATEILHOM IEATEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpaKIaHCKOro BOCIIUTAHUS:

c(OPMUPOBAHHOCTh TPAXKTAHCKOW TMO3HUIIMU OOYYAIOIIETrocsl Kak aKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCHIICKOTO OOIIECTBA;

OCO3HaHHE CBOMX KOHCTHTYIIMOHHBIX MIPaB U 00SI3aHHOCTEH, YBaXKESHHE 3aKOHA U TIPABOIIOPSIKA;
TOTOBHOCTh K COBMECTHOW TBOPYECKON IEATEIHLHOCTH TPH CO3JaHUU YYEOHBIX IPOEKTOB,
pelIeHNH y4eOHBIX U TTO3HABATEIBHBIX 3a/1a4, BEITOJIHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;
CITOCOOHOCTH OTPENENATh COOCTBEHHYIO TO3UIIMIO 10 OTHOIIEHUIO K SIBICHUSM COBPEMEHHOMN
JKH3HU U OOBACHATH €€,

YMEHHE YYUTHIBATh B CBOUX JEHCTBUSX HEOOXOIUMOCTH KOHCTPYKTUBHOTO B3aUMOJCHCTBUS
TIOJICH ¢ pa3HBIMH YOCKICHHUSIMH, KYIbTYPHBIMU IICHHOCTSIMU U COIUATBHBIM TOJIOKEHUEM;
TOTOBHOCTb K COTPYIHHYECTBY B TIPOIECCE COBMECTHOTO BBIMOTHEHHUS  YYEOHBIX,
MO3HABATENIbHBIX W UCCIEIOBATEIbCKUX 33Jlay, YBAXUTEIHHOTO OTHOIICHUS K MHEHUIO
OTIOHEHTOB NP 00CYXIEHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJIEPIKAHUS;

TFOTOBHOCTh K T'YMaHUTAapHOU M BOJIOHTEPCKOU 1€ATEIbHOCTH;



2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OpPMUPOBAHHOCTh POCCUUCKOW TPaKIAHCKOH HWICHTHYHOCTH, MATPUOTHU3MA, YBAKEHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTH Iepel POoIMHON, TOpAOCTH 3a CBOM Kpai, CBOXO
Ponuny, cBO A3BIK U KYJIBTYpPY, MPOIILJIOE U HACTOALLEE MHOTOHALIMOHATIBLHOTO Hapoaa Poccuu;
LIEHHOCTHOE OTHOIICHHE K MPUPOJAHOMY HACIEIUI0O M MAMITHUKAM MPUPOJIbI, JTOCTHKEHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYJIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJl POCCHMCKMX Y4YEHBIX B CTAHOBJIICHHE U pa3BUTHE OMOJIOTHH,
MOHMMAHUSA 3HAuYeHUss OWOJOTMM B IO3HAHWU 3aKOHOB TNPUPOJBI, B KU3HU YeIOBEKa U
COBPEMEHHOT0 00I11eCTBa;

uzeiHast yOexIEHHOCTh, TOTOBHOCTD K CIIY’)KCHHIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTD 32 €T0
cynp0y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

OCO3HAHUE JYXOBHBIX LICHHOCTEN POCCUICKOr0 HAPOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBECHHUS;

CIIOCOOHOCThH OILIGHHMBATh CUTYallMI0 U MPHUHUMATh OCO3HAHHBIE PELICHHS, OPUEHTUPYACH Ha
MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U [IEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMUMUBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHHWE K CBOMM POJUTENSAM, CO3JaHHI0 CEMbH Ha OCHOBE OCO3HAHHOTO
MPUHSTHUS LIEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU C TPaAULMAMU HapoaoB Poccuu;

4) 3cTeTUYECKOTr0 BOCTIMTAHMSI:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKJIIOYAs 3CTETUKY OBbITa, HAyYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MMOHUMaHUE AMOIIMOHAJIBHOT'O BO3/IEUCTBUS KUBOM NPUPOIBI U €€ [IEHHOCTH;

TOTOBHOCTh K CAMOBBIPQ)XEHHUIO B Pa3HbIX BUJIAX MCKYCCTBA, CTPEMJICHUE MPOSBIATH KayecTBa
TBOPYECKOH JINUHOCTH;

5) ¢usuyeckoro BocnuTaHus, GopMHpPOBAHMSA KYJIbTYPbI 310POBbSl W 3MOLMOHAJIBLHOIO
Os1aronosyqusi:

MOHUMAaHWE W pealu3anus 370pOBOTO W 0e30macHOro o0Opasza XKU3HU (3I0pOBOE THTAHUE,
COOJII0/ICHNE TUTUEHUYECKUX TPABUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATUM U OTIHIXA,
peryispHas (¢u3MYEcKas aKTUBHOCTH), OEPEKHOTrO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (DU3MUECKOMY U TICUXHUUYECKOMY 3/I0POBBIO;

MOHMMAaHUE [EHHOCTU MPAaBWJI UHIUBUAYATHHOTO U KOJUIGKTHBHOTO O€30TMacHOTO MOBEACHUS B
CUTYaIUAX, YTPOXKAIOUIUX 30POBbIO U KU3HU JIOACH;

OCO3HAHHE TIOCIEACTBHA M HENPHUATHS BpPEIHBIX NPUBBIYEK (YHOTPEOIEHUS AaJIKOTOJs,
HapKOTHKOB, KYPEHHUS);

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTD K TPY/Yy, OCO3HaHKE [IEHHOCTU MacTepCcTBa, TPYy0Jt00ue;

TOTOBHOCTh K AaKTHBHOW JEATEIHPHOCTH TEXHOJIOTMYECKOW ¥ COIMAJIbHOW HaIpaBJICHHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATH, TUTAHUPOBATH U CAMOCTOSITEIILHO BBITIOIHATH TAKYIO JIESTEIBHOCTH;
UHTEpEeC K pa3nu4yHbiM chepam TpodheCCHOHATBHOW NeATeIhbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BBIOOp OymyIieii mpodeccruu U peaTn30BhIBaTh COOCTBEHHBIC KU3HEHHBIE TIIAHBI,
TOTOBHOCTH U CIIOCOOHOCTH K 00Pa30BaHMIO i CaMOOOPA30BAHUIO HA MIPOTSKEHUH BCEH KU3HU;
7) 3K0JI0rMYeCKOr0 BOCIIMTAHMS:



9KOJIOTMYECKH Lierecoo0pa3Hoe OTHOILIEHHE K MPUPOJIE KaK HCTOYHUKY JKU3HHU Ha 3emiie, OCHOBE
€€ CylIeCTBOBaHUS;

MIOBBIIICHUE YPOBHS KOJOTUYECKON KYJIBTYPhI: MPUOOPETEHHE OIBITA IIAHUPOBAHUS ITOCTYITKOB
Y OLICHKH UX BO3MOXHBIX ITOCJICICTBUN JIUISl OKPYKAIOIIEH CPEMBL;

OCO3HAHME TTI00ATBHOTO XapaKTepa KOJOTHUECKUX MPOOIeM U IMyTel UX PEeLICHHUS;
CIIOCOOHOCTH MCIIONB30BaTh MPHOOpETaeMble PU U3Y4Y€HUU OUOJIOTMM 3HAHUS M YMEHUs MpU
pelieHuu npo0seM, CBA3aHHBIX C PAllMOHAIBHBIM MIPUPOAOIOIB30BaHNEM (COOII0ICHIE TPaBIII
MOBEJCHUSI B IPUPOJE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECUS B IKOCUCTEMAX, OXPaHY
BHJIOB, DKOCUCTEM, Orochepsr);

AKTUBHOE HEMPUATUE JNEHUCTBUMN, NMPUHOCAILINX BpPEIl OKPYXKAIOLIEH NMPUPOJHON Cpele, YMEHHE
MIPOTHO3UPOBATH HEOJIATONPUATHBIE YKOJIOTUUYECKUE TIOCIEACTBUS MPEANPUHUMAEMbIX JICHCTBUN
Y MPEJOTBPALATh HX;

HaJIMYME PA3BUTOrO 3KOJOTMYECKOTO MBIIUIEHUS, SKOJIOTMYECKOW KYJbTYpbI, OINBITA
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHS PYKOBOJICTBOBaTbCA HMMHU B
MIO3HABATEJIbHOW, KOMMYHHMKAaTUBHOW M COLMAIbHOM IpaKTUKE, TOTOBHOCTHM K YYAacTHIO B
MPaKTUYECKOU JeATEIbHOCTH 3KOJIOTHUECKOW HAIIPaBIECHHOCTH;

8) HeHHOCTH HAYYHOTr0 NO3HAHUSA:

c(OpMUPOBAHHOCT MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHUS
HayKd M OOIIECTBEHHOW NpPAaKTUKH, OCHOBAHHOTO Ha AHMAJOre KYJIbTYp, CIIOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPIICHCTBOBAHME A3bIKOBOW M YNTATEIbCKOM KYJIBTYPBI KaK CPEACTBA B3aUMOJEHCTBUS MEKITY
JIOJIbMU U TTO3HAHUS MUDA;

MOHMMaHHUe CrenupuKu OWOJIOTMM KaKk HayKH, OCO3HaHus €€ poiu B (QOPMHUPOBAHUU
paIoHaIbHOTO HAYYHOT'O MBIIUICHHUS, CO3JIJaHUU LIEJIOCTHOTO MPEeICTaBIeHHs 00 OKpYyKaroleM
MUpEe Kak O €IWHCTBE TMPHUPOABI, 4YeloBeKa M OOIIecTBa, B TMO3HAHUH MPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHuH MpoOdIeM COXpaHEHUs! IPUPOIHOTO PaBHOBECHS;

yOexAEHHOCTh B 3HAYMMOCTH OMOJIOTUU ISl COBPEMEHHOW IIUBUIIM3ALMH: 00ECIIeYeHUsT HOBOTO
YPOBHSI Pa3BUTHUSI MEIUIUHBI, CO3/IJaHUE TIEPCIIEKTUBHBIX OMOTEXHOJIOTUM, CIIOCOOHBIX pEeIIaTh
pecypcHble NpoOJeMbl pPAa3BUTHS UEIOBEYECTBAa, IOMCKA IyTeW BBIXOAA M3 IJI00ANbHBIX
HKOJIOTMYECKUX MPOoOJieM U oOecrieueHus nepexoia K yCTOHYMBOMY Pa3BUTHUIO, PallMOHATIBLHOMY
UCTIOJIb30BAaHUIO TIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;
3aMHTEPECOBAHHOCTh B TMOJYUEHUU OWOJIOTMUYECKUX 3HAHWHA B IIENAX TMOBBIMICHUS OOIIen
KYJIBTYPbI, €CTECTBEHHO-HAy4YHOH TPaMOTHOCTH, KaK COCTaBHOM 4YacTH (PYHKIIHMOHATHHON
TPaMOTHOCTH O0ydarouuxcs, GopMUpyeMoil Mpu N3yu4eHUH OUOJIOTHH;

MMOHUMaHUE CYIIHOCTH METOJOB TIO3HAHMS, HCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIOJy4aeMmble 3HAHUS JUISl aHaiu3a U OODBSICHEHMs SIBICHUMN
OKpY’KAloIIero MUpa M MPOUCXOIAINIMX B HEM H3MEHEHUH, yMEHHE JenaTh O00OCHOBAHHBIE
3aKJTIOYEHUST HAa OCHOBE HAYYHBIX (DAKTOB M HMMEIONMIMXCSA JaHHBIX C IIEJBI0 TOJYYCHUS
JIOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CAaMOCTOSITENIFHO HMCIIOJIB30BaTh OMOJIOTUYECKUE 3HAHUS JJIS pEUIeHHs mpobyieM B
peaNbHBIX KU3HEHHBIX CUTYALUSX;

OCO3HAHUE LEHHOCTH HAy4YHOW JEATEIbHOCTH, TOTOBHOCTh OCYIIECTBISATH MPOCKTHYIO U
HCCIIEI0BATENBCKYIO IESITENbHOCTh HHIMBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTb M CIIOCOOHOCTBH K HETMPEPHIBHOMY 00pPa30BaHUIO U CaMOOOPa30BaHUIO, K aKTHBHOMY
MOJIYYCHHIO HOBBIX 3HAHUH 110 6HOJIOFHI/I B COOTBETCTBHU C )KU3HCHHbBIMU HOTpCGHOCTHMI/I.

METANPEIMETHBIE PE3YJIBTATHI

MetanpeameTHble pe3yiabTaThl OCBOCHHUS YydyeOHOro mpenmera «buonorus» BKIIOYAIOT:
3HaYuMble g (OPMHUPOBAHHS MHPOBO33PEHHS OOYYAIOMIMXCS  MEXKIUCIUIUIMHAPHBIC
(MeXnpeaMeTHbIE) OOIIeHaAYYHbIE TTOHATHS, OTPAXKAIOIINE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(UKy METO/I0B IMO3HAHUs, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILIECTBO, SHEPTHS,
SBJICHHE, TPOIeCC, CHCTEeMa, HAay4HbId (DaKT, MPUHIUIM, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIIEJIOBaHUE, HAOJIOJEHUE, U3MEpPEHUE, SKCIEPUMEHT M JIpYrHe); YHHBEpCalIbHbIC
yueOHble JeHCTBUS (103HABAaTEIbHbIE, KOMMYHUKATUBHbIE, PETYISTUBHBIE), 00ECIEUNBAIOIINE
¢dopmupoBanre (YHKIMOHATHHON TPAMOTHOCTH M COLIMAIBHONH KOMIIETCHIIMH OOyYaroIIuXxcs;
CIIOCOOHOCTh oOyuaromuxcs HCIIOJIb30BATh OCBOCHHBIE MEXIUCHUTUTMHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHUS M YHHUBEpCajdbHble YyueOHBbIC JAEWCTBHUS B II03HABATEIbHOU U
COLIMATILHOM MTPaKTHKE.

B pesynbrare u3yueHus OMOIOTUU Ha YPOBHE CPEAHETO O0IIero o0pa3oBaHus y 00y4arouierocs
OyayT chopMHUpPOBaHbI TO3HABATEIBHBIC YHUBEPCATIbHBIC yUEOHBIE IEHCTBHSI, KOMMYHUKATHBHBIC
YHHUBEpCaJbHbIE Yy4ueOHbIE JEWUCTBUSA, pEryJISTUBHbIE YHHBEpCajlbHblE Yy4eOHbIE JEUCTBUS,
COBMECTHAs €S TEIIbHOCTb.

MeranpenmeTHble pe3yabTaThl OCBOEHHUS MPOrPAMMBbI CPEIHETO OOIIEro 00pa30BaHUs JTOJIKHBI
OTpaXkaTh:

Osi1aieHHe YHHBEPCAJIbLHBIMU Y4eOHBIMHU NO3HABATEIbHBIMH JCHCTBUSIMU:

1) 6a30Bble JJOTHYECKHE eiiCTBHSI:

CaMOCTOSITENIbHO ~ (pOpMyNnUpOBaTh M aKTyaJU3upoBaTh MpoOiieMy, paccMarpuBaTh €€
BCECTOPOHHE;

MCIIOJIb30BaTh MpPH OCBOCHMM 3HAHUM NPUEMBI JIOTUYECKOIO MBIILIEHUS (aHanu3a, CUHTE3a,
CpaBHEHHUA, KiIaccuPUKaIMKM, OOOOIIEHUs), PACKPHIBATH CMBICT OHOJOTUYECKUX TMOHSATUH
(BBIIENATH UX XapaKTepHbIEC IPU3HAKU, YCTAaHABIMBATD CBSI3U C IPYTUMHU IMOHSATUSAMU);
OTIpEeeNATh LeNU JIeATENbHOCTH, 3aJ]aBasi apaMeTpbl U KPUTEPUH UX JOCTH)KEHUSI, COOTHOCUTh
pE3yIBTaThl AEATEIBHOCTH C TOCTABIEHHBIMHU LIESIMY;

UCIIOJIb30BaTh OMOJIOTHYECKUE TTOHATHS JJ1s1 00bsICHEHHs! (DAKTOB U SABJICHUIN )KUBOI TPUPOJIBI;
CTPOUTH JIOTMUYECKHE paCCYXICHHs (MHAYKTHUBHBIC, JI€AYKTUBHBIC, 0 AHAJIOTUH), BBIIBIATH
3aKOHOMEPHOCTH U MPOTHUBOPEUUS B pacCMaTPUBAEMBIX SIBICHUSX, (DOPMYIMPOBATh BBIBOJBI U
3aKIJIIOUEHUS;

MPUMEHSTh CXEMHO-MOJIIbHBIE CpEeACTBAa JUIsl MPEACTaBICHHUS CYIIECTBEHHBIX CBs3ed U
OTHOIIICHUN B W3y4aeMbIX OHMOJOTHYECKHX OOBEKTaxX, a TakKKe MPOTHBOPEUYMM PA3HOTO POJa,
BBISIBJICHHBIX B Pa3JIMYHbBIX HH(OPMALMOHHBIX HUCTOUHUKAX;

pa3pabaTbiBaTh IJIAaH PELICHUs MPOOJIEMBI C YYETOM aHAIM3a WMEIOIIMXCS MaTepHaJbHBIX H
HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JEATENBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIESIM, OLIEHUBATh
PHUCKHU NIOCIEACTBUN JEATENBHOCTH;

KOOPJAMHUPOBaTh U  BBIIOJNHATH pabOTy B YCIOBUSIX peajdbHOrO, BUPTYAIbHOTO U
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBHS;



pa3BUBATh KPEATUBHOE MBIIIJICHUE NPU PEUICHUH KU3HEHHBIX MPoOIIeM.

2) 6a30BbIe HCCIET0BATEIbLCKHE IEHCTBHS:

BJIAJCTh HAaBBIKAMH Y4E€OHO-HCCIEIOBATEIbCKOW UM TPOEKTHOM JEATEIHbHOCTH, HABBIKAMU
paspenieHust npodyieM, ClIOCOOHOCTBIO U TOTOBHOCTBIO K CaAMOCTOSITEIbHOMY HOUCKY METOOB
pelIeHUs IPAKTUUECKUX 3aja4, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB IT03HAHUS;

UCIIOJIb30BAaTh Pa3fMYHbIC BHJbI JEATEIBHOCTH [0 IIOJIYYEHHIO HOBOTO 3HAHHUA, €ro
UHTEPIIPETAllNU, TPEOOpPa30BaHUI0 U MPUMEHEHHUIO B YYEOHBIX CHUTYallUsSX, B TOM 4YHCIE MpU
CO3IaHUH YYEOHBIX U COI[MAIIbHBIX TPOEKTOB;

dbopMupoBaTh Hay4YHBIH THUI MBIIUICHUS, BJIaJ€Th HAYYHOH TEPMHUHOJIOTHEH, KIIOYEBBIMU
MOHSATUSMU U METOJaMU;

CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIC 3aJadyd B O0Opa30BaTCIILHON JEATEIBHOCTH U
JKU3HEHHBIX CUTYaIIMsIX;

BBISIBJISITH IPUYMHHO-CJICACTBEHHBIE CBSI3U M aKTYaJIM3UpPOBaTh 3a7ady, BbIABUTaTh TUIIOTE3Y €€
pelleHus, HaXOIUTh apryMEHTBI JUI JI0Ka3aTeIbCTBA CBOUX YTBEPXKACHUM, 3a/1aBaTh MapaMeTphbl
U KPUTEPUU PELICHHUS,

aAHAIM3UPOBATh MOJNyYEHHBIC B XOJ€ PEIICHUS 33Ja4d Pe3yJabTaThl, KPUTUUYECKH OLIEHUBATh MX
JIOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX yCIIOBHSIX;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIIBIT;

OCYIECTBIISITh IEJICHANPABJICHHBI IMOMCK TIEPEHOCA CPEICTB W CHOCOOOB JCHCTBHS B
pOoeCCHOHANIBHYIO CPENY;

YMETb NIEPEHOCUTH 3HaHUS B IO3HABATENIbHYIO M MPAKTUYECKYIO 00JIaCTH )KU3HEAEATEIbHOCTH;
YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTei;

BBIIBUTATh HOBBIE UJICH, MIPEATIaraTh OPUTHHAIBHBIE MTOAXOAbl U PELICHUS, CTABUTH MPOOIEMBbI U
3a/1auu, JOMYCKAOUINE AlIbTEPHATUBHBIC PEIICHMUS.

3) padora ¢ nHpopManmei:

OPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHMKAX MH(pOpMaUU (TEKCTe Y4eOHOro mocoous, HayyHo-
MOMYJISIPHOM JIuTepaTrype, OMOJOTHYECKUX CIIOBapsAX U CIPaBOYHUKAX, KOMIBIOTEPHBIX 0azax
JaHHbBIX, B UHTEpHETE), aHaIM3upoBaTh MH(POPMALIUIO Pa3IUYHbIX BUI0B U (OPM IIPEICTaBICHHUS,
KPUTHYECKH OLICHUBATh €€ JJOCTOBEPHOCTHh U HEITPOTUBOPEUYNBOCTD;

dbopMynupoBaTh 3ampockl W NPUMEHATHh pa3IUYHbIE METOAbl MpH TOUCKE U OTOOpe
O6uonornyeckoit MHGopMaIK, He0OX0IUMOH /7S BHITIOJTHEHUS YUeOHBIX 3a/1a4;

npuoOpeTaTh  OMBIT  UCHONB30BaHUS  HMH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
COBEPUIEHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIOJIb30BaHUS PA3INYHBIX IOMCKOBBIX CHCTEM;
CaMOCTOSITENIHO BEIOMPATh ONTUMANIbHYIO (hOpPMY Mpe/ICTaBlIeHHs] OMOJIOrHUeCKOl HHpOopMaLuu
(cxembl, TpaduKH, JUarpaMMbl, TaOJIHIIBI, PUCYHKH U JPYTOE);

WCITOJTH30BaTh HAYYHBIH S3BIK B KAUECTBE CPEJICTBA TP paboTe ¢ OMOTOTUUECKON HH(OpMAIHeH:
NPUMEHSTh XUMHYECKHe, (U3MYeCKhe U MaTeMaTU4YecKHe 3HAKU U CHMBOJBL, (HOPMYIIbI,
ab0peBuaTypy, HOMEHKIJIATypy, HCIOJIb30BaTh U MpeoOpa3oBbIBaTh 3HAKOBO-CHMBOJIMYECKHE
CpEJCTBA HAIJISIAHOCTH;

BJIQJICTh HABBIKAMHU PACIIO3HABAHUS U 3alUTHl UH(OpMaUU, WHOOPMAIMOHHONW 0€30MacHOCTH
JMYHOCTH.

OBiaseHue YHHBEPCAJIbHBIMIA KOMMYHUKATHBHBIMY J1eiCTBUSAMM:

1) o6menne:



OCYILECTBIIATh KOMMYHHUKAIMU BO BceX cdepax KU3HM, aKTUBHO y4yacTBOBaTh B JMAOre WU
JUCKYCCUM IO CYLIECTBY OOCyXaaemMoil TeMbl (yMEHHE 3aJaBaTb BOIPOCHI, BBICKA3bIBATH
CYKIEHHUSI OTHOCUTEJIbHO BBINOJHEHMSI Npe/UlaraéMoi 3aJaud, Y4YWUTHIBaTb HHTEPECHl U
COIIACOBAHHOCTD MO3ULIUHI APYTUX YYaCTHUKOB JHAJIOra WIN JUCKYCCUN);

pacrio3HaBaTh HeEBepOaJbHBIE CpPEICTBA OOLICHHS, NMOHUMATh 3HAUYEHUE COLMAIBHBIX 3HAKOB,
IPEANOCHIIOK BOBHUKHOBEHHS KOH(IMKTHBIX CUTyallud, yMETh CMr4aTh KOH(QIMUKTBI U BECTH
IIEPErOBOPBI;

BJIAJICTh PA3JIMYHBIMU CHOCOOAMM OOIIEHHS M B3aUMOICHCTBUS, IOHUMATh HaMEPEHMsI IPYTHX
JrO/IeH, NPOSIBIATh YBAXHUTEIbHOE OTHOLIEHHE K COOECeHUKY U B KOPPEKTHOH Qopme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPEJ/ICTB.

2) cOBMeCTHAsI 1esITeJIbHOCTh:

MOHMMATh U UCNOJIb30BaTh IPEUMYILIECTBA KOMAH/IHOM U MHAUBUAYAIbHON paOOThI IPU PELLICHUU
O6uosnornyeckoi Mmpobsembl, 00OCHOBBIBATH HEOOXOJMMOCTbh IPUMEHEHHUS T'PYMNIOBBIX (HopMm
B3aMMO/ICICTBUA IPU PELICHNU YueOHOH 3a1a4H;

BbIOMpPAaTh TEMAaTHUKy W METOAbl COBMECTHBIX MACHCTBUI ¢ ydy€TOM OOIIMX HHTEPECcCOB U
BO3MO>KHOCTEM Ka)KJIOT0 4ICHA KOJUIEKTHBA,

IPUHUMATD LIEJIM COBMECTHOM JI€ATEIbHOCTH, OPIaHU30BbIBATh U KOOPAUHUPOBATH JAECUCTBUS 11O
€€ TOCTUKEHUIO: COCTABJIATH IUIAH ACUCTBUM, PACIIPEAEIIATH POJIU C YUETOM MHEHUN YYaCTHUKOB,
00CyXJ1aTh pe3ylbTaTbl COBMECTHOM pabOTHI;

OILICHMBAaTh KayeCTBO CBOETO BKJIa/Ja M KaXJIOr0 y4aCTHHKA KOMaHAbl B OOIIMH pe3yibTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

npejiaraTb HOBBIE IIPOEKTHI, OLEHUBaThb MJAEU C MO3ULUM HOBHU3HBI, OPUTMHAJIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIIATh MO3UTUBHOE CTPAaTETMUECKOE NMOBEACHUE B PA3JIMYHBIX CUTYallUsX, IPOSBIATH
TBOPYECTBO U BOOOpaKeHUE, ObITh MHUIIUATHBHBIM.

OsiaieHHe YHUBEPCAJIbLHBIMHU PeryIsiTHBHBIMH 1eCTBUSIMH:

1) camoopranu3amnms:

MCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JJIs1 BBIBJICHUS MPOOJIEM M UX PELIEHUS B )KU3HEHHBIX U
y4eOHBIX CUTYaIUsX;

BBIOMpPAaTh Ha OCHOBE OHMOJOTMUYECKUX 3HAHUHM IIeJIEBblE€ W CMBICIOBBIE YCTAaHOBKHM B CBOMX
JEHCTBUAX M IMOCTYINKax 10 OTHOLIEHUIO K XMBOW INPHUPOAE, CBOEMY 3I0POBBI0 U 3/I0POBBIO
OKpYXKarOIIHX;

CaMOCTOSITENIEHO OCYIIECTBISAThH MMO3HABATENBHYIO J€SITEIbHOCTD, BBIBIATH MPOOIEMbl, CTABUTh
u (GopMynupoBaTh COOCTBEHHBbIE 3aJaud B 00pa30oBaTENIbHON JEATENbHOCTH MU KU3HEHHBIX
CUTYalUsX;

CaMOCTOSITENIbHO COCTaBJATh IUIAH pEIIeHUs MpoOJeMbl C y4ETOM MMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEITOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuIMpsATh paMKH Y4eOHOTO IIPeMETa Ha OCHOBE JIMYHBIX MPEANOUTCHUN;

JieNaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 3a PEILICHHE;
OLICHUBATh MPHOOPETEHHBIN OIIBIT;

Croco0CTBOBAaTh (POPMHUPOBAHUIO M TIPOSBICHUIO IMUPOKON JPYAMIIMHM B PA3HBIX 00JIACTIX
3HAHWH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTEIbHbBIN U KYJIbTYPHBIA YPOBEHbD.



2) CAMOKOHTPOJIb:

JlaBaTh OLIGHKY HOBBIM CHUTYyalUsiM, BHOCHUTb KOPPEKTHBBI B JI€ATEIbHOCTh, OLIEHUBATH
COOTBETCTBUE PE3YJIbTATOB LENISM;

BJIQJICTh HABBIKAMU TO3HABATEIHHOW PEQIICKCHMH KaK OCO3HAHUS COBEPIIACMBIX JEHCTBUH U
MBICIIUTENBHBIX MPOIECCOB, UX PE3yJIbTATOB U OCHOBAHMMU, UCIOIB30BATh MPUEMBI pedIieKCuu
JUTSL OLICHKU CUTYAI[H, BHIOOpAa BEPHOTO PEIICHMUS,

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PELICHHUS 10 UX CHIXKEHHUIO;

MIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX IIPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;

3) npuHATHE CeOs1 U APYrUX:

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA,;

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;

IpU3HaBaTh CBOE NIPABO U IPABO APYTUX HA OIINOKU;

pa3BUBaTh CIIOCOOHOCTH MOHUMATh MU C TIO3UIUH JPYroro 4eIoBeKa.

HPEAMETHBIE PE3YJIbTATHI

[IpenMeTHble pe3yabTaThl OCBOEHHUS coepxaHus YyueOHoro mnpeamera «buonorus» Ha
yriay0iIEHHOM YpOBHE OpUEHTHUPOBAHBI Ha o0ecnieueHre NpouiibHOro 00ydeHus 00yJarommxcs
O6uonorun. OHU BKJIIOYAIOT: crielupuieckue 1ig OMOJIOTUN HayYHbIe 3HAHUS, YMEHUS U CIIOCOObI
JEHCTBUI IO OCBOEHUIO, MHTEPIIPETALIMU U NPeoOpa30BaHUIO 3HAHUM, BUABI JESATEIBHOCTH IO
MIOJIyYEHUIO HOBBIX 3HAHMM M MX NPUMEHEHHIO B PA3IIMYHBIX YUEOHBIX, a TAKK€ B pealbHBIX
KU3HEHHBIX cUTyalusax. [IpenMeTHbie pe3yabTaThl IPEICTaBICHbI 10 TOaM U3yUYEeHHUS.
[IpenMeTHbIE pe3ynbTaThl OCBOEHUs yueOHoro npeamera «buonorus» B 10 knacce NOIKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUN O MeCTe U POJM OUOJOTMHM B CHUCTEME €CTECTBEHHBIX HayK, B
(opMHpPOBAHNHU €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, B TIO3HAHUU 3aKOHOB IPUPOBI U PELICHUN
po0JeM palioOHAIBHOTO PUPOIONOIb30BaHU, O BKIIJE POCCUMCKUX U 3apyOeXKHBIX YUEHBIX B
pasBUTHE OMOJIOTHY;

BJIQJICHUE CHUCTEMOM OMOJOrMYECKMX 3HaHHMM, KOTOpas BKJIOYAET: OCHOBOINOJArarolue
OMOJOTHYECKHEe TEPMHUHBI W TIOHATUS (PKU3Hb, KJETKa, OpraHu3M, MeTaboju3M, TrOMeocTas,
caMOperyJIsilMsl, CaMOBOCIIPOU3BEICHUE, HACIEICTBEHHOCTh, N3MEHYUBOCTh, POCT U Pa3BUTHUE),
O6uonoruueckne teopun (knerouHas Tteopusi T. IlIBanma, M. Illneiinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HacneAcTBeHHOCTH T. Moprana), yuenus (H. 1. BaBunoBa — o neHTpax
MHOT000pa3usi U MPOUCXOXKAEHHUS KYJIbTYpHBIX pacTeHHil), 3aKOHbI (€AMHOO0Opa3usi MOTOMKOB
NIEPBOIO MOKOJIEHMSI, PACIIEIJIEHUs], YUCTOTHI FaMeT, HE3aBUCUMOro Haciaeaosanus . Mennens,
TOMOJIOTHYECKUX PSJIOB B HACIEICTBEHHOM wu3MeHunBoctn H. M. BaBwiioBa), NpHHIMITBI
(KOMILJIEMEHTapHOCTH);

BJIaJICHHE OCHOBHBIMM METOJaMH HAy4YHOIO ITO3HAHUS, HCHOJb3YEMbIX B OHOJIOTMYECKHX
HCCJIEIOBAHMSIX KUBBIX O0BEKTOB (OMHCAHNE, U3MEPEHNE, HAOII0IEHIE, SKCIIEPUMEHT);

YMEHHE BBIJIEIATh CYIIECTBEHHbIE IPU3HAKU: BUPYCOB, KJIETOK MPOKAPHUOT U DYKaApHOT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4HcCie OakTepuid, rpuOOB, pacTeHHI,
JKUBOTHBIX U YEJIOBEKA, CTPOEHUSI OPIaHOB M CUCTEM OPraHOB PAaCTEHMM, )KMBOTHBIX, YEIOBEKa,
IIPOLIECCOB KU3HEACSITEIbHOCTH, IPOTEKAIOIINX B OpraHU3MaxX pacTEHUH, )KUBOTHBIX U YEJIOBEKA,
OMOJIOTMYECKHX MPOLIECCOB: OOMEHA BEIIeCTB (MeTaboIn3M), IPEeBpaILEHUs SHEPTHH, OPOKEHHUS,
aBTOTPO(PHOTO U reTePOTPOPHOTO TUIIOB MUTAHMS, (POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, ME03a,
raMeToreHesa, sMOpuUOreHesa, MOCTAMOPHUOHAIBHOTO pa3BuTHs, Pa3MHOKEHHUS,



WHAMBUAYAJIbHOTO pa3BUTHsI OpraHu3Ma (OHTOreHe3a), B3aMMOJEWUCTBUS T€HOB, IeTepo3uca,
UCKYCCTBEHHOT'O 0TOODA;

YMEHHUE YCTaHABJIMBATh B3aUMOCBS3H MEX/y OPraHOUJAMH KJIETKH U UX (PYHKIMSIMHU, CTPOSHHEM
KJIETOK Pa3HBIX TKAHEH M X (PYHKIUSAMH, MKy OpraHaMHi U CUCTEMaMHU OPIaHOB y PAacCTCHHUH,
YKUBOTHBIX M Y€JIOBEKa U UX (PYHKUHUSMH, MEXKAY CUCTEMaMH OPTraHOB U UX (DYHKIHMSAMU, MEXKTY
sTanamMy OOMEHa BEIeCTB, 3TalaMU KJIETOYHOTO LUKIA U >KU3HEHHBIX I[UKJIOB OpPraHHU3MOB,
sTanamu YMOPUOHAIILHOTO Pa3BUTHUS, FTEHOTUIIOM U (PEHOTUIIOM, (PEHOTUIIOM U (haKTOPAMHU CPEIb
obouTaHus;

YMEHHE BBISBIISATH OTIMYUTEIbHBIC IPU3HAKY JKUBBIX CUCTEM, B TOM UHCJIE PACTCHHI, IKUBOTHBIX
U YCJIOBEKa;

YMEHHUE HCIIOJIb30BaTh COOTBETCTBYIOUINE APTYMEHTHI, OHOJOTMYECKYI0 TEPMHUHOJOTHIO H
CHMBOJIMKY JIJIS TOKA3aTeIbCTBA POACTBA OPTaHU3MOB Pa3HBIX CUCTEMATHYECKUX TPYIIIL;

yMEHHE pemarb OWOJOTMYECKHE 3aJaud, BBIABISATH NPUYMHHO-CIICICTBEHHBIC CBSI3U MEXIY
UCCJIETyeMbIMU OMOJIOTUYECKUMH TPOLIECCAMU U SIBJICHHSIMH, JeNaTh BBHIBOJABI U MPOTHO3BI Ha
OCHOBaHUU MOJTYYEHHBIX PE3YJIbTATOB;

YMEHHE BBITIOJHATH JIa0OpaTOpPHBIEC U MpaKTUYeCKue paboThl, COOII0AATh MpaBuUiia mpu pabote ¢
yueOHBIM U JJa0OpaTOPHBIM 000PYAOBAHUEM;

YMEHHUE BBIABUTaTh THUIOTE3bI, POBEPATh UX SKCIEPUMEHTAIBLHBIMU CPEACTBAMH, (OPMYIHPYS
eI UCCIIeIOBAHNS, aHATM3UPOBATH MOJTYYCHHBIC PE3YIIbTATHI U JIEJIaTh BHIBOJIBI;

yMEHHUE Y4aCTBOBATh B YUEOHO-UCCIIEA0BATEIBCKOM paboTe Mo OMOIOTHUH, SKOJIOTHH U METUIIMHE,
POBOIUMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOILIECTB, W ITyOJMYHO NPEACTABISTH MOTyYCHHBIC
pe3ysbTaThl HA YYEHUYECKUX KOH(EPEeHIUIX;

YMEHHUE OIICHMBATh 3TUYECKHUE aclEeKThl COBPEMEHHBIX HCCJIEIOBAHUN B 00JacTH OMOJIOTHUH U
MeUIUHBI (KIOHUPOBaHHUE, HCKYCCTBEHHOE OII0IOTBOPEHUE, HAIIPABIEHHOE H3MEHEHHE TeHOMa
U CO3/JaHH€ TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYUIECTBIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccuoHanbHOM IEsITEeNbHOCTH B
o0racTi OMOJIOTUH, MEUIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEITHCKOTO X03S1CTBA, MMAIIEBON
IIPOMBIIIJICHHOCTH, YTITYOJISTh TO3HABATEIBHBIN HHTEPEC, HAITPABIICHHBII HA 0CO3HAHHBII BEIOOD
COOTBETCTBYIOIIEH MPOGECCHN B TPOJI0IDKEHHE OMOJIOTHYECKOT0 00pa30BaHMs B OPraHU3aAIHIX
cpenHero mpohecCuoHaIbLHOTO U BBICIIETO 00pa30BaHuUs.

[IpenmerHble pe3ynbTaThl OCBOEHMs y4deOHoro mpenmera «buonorus» B 11 Knacce NOMKHBI
OTpakaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MecCTe W PONMU OHOJOTMHM B CHUCTEME €CTECTBEHHBIX HayK, B
(OopMHpPOBAaHUN COBPEMEHHON €CTeCTBEHHO-HAyYHOW KapTUHBI MHpa, B IMO3HAHUU 3aKOHOB
NPUPOJBI U PEIICHUH HKOJIOTHYECKUX MPOOJIEeM YeTOBEYECTBA, a TAKXKE B PEIICHUH BOIPOCOB
PaMOHAIBFHOTO MPHPOIOIONIE30BAHMS, H B (POPMUPOBAHMH IICHHOCTHOTO OTHOIIEHHS K IIPHPO/IE,
oOLIeCTBY, YENOBEKY, O BKJIAJ€ POCCUHCKUX M 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
OHOJIOrnH;

YMEHHUE BIIAZCTh CUCTEMOM OHOJOTMYECKMX 3HAHHM, KOTOpas BKIIOYAET OIpEIeNeHUs U
NOHMMAaHHE CYITHOCTH OCHOBOIOJAraroluX OWOJOTHYECKUX TEPMHUHOB M TOHATUH (BUI,
sKocucTema, Ouocdepa), Ouonmormueckue Teopun (dBoronuoHHass Tteopusi Y. JlapBuHa,
CHUHTETHUECKass Teopus sBomonuu), ydeHus (A. H. CeepuoBa — 0 NyTsIX U HalpaBICHUSX
spostonnu, B.W. Bepranckoro — o 6mocdepe), 3akoHbl (reHeTHYeckoro paBHoBecus Jx. Xapan



u B. BaiinGepra, 3aponpimeBoro cxoacrBa K. M. bopa), mpasuna (Muaummyma lO. JIubuxa,
IKOJIOTHUYECKOH MUpaMUIBI SHEPTUH ), TUTIoTe3bI (TUumnoTe3a «mupa PHK» V. 'unbepra);

YMEHHE BIIaICTh OCHOBHBIMH METOJIaMU HAYYHOT'O TTO3HAHUS, MCIIOJIb3YEMBIMH B OMOJIOTHYECKIX
WCCIICIOBAHMSIX JKUBBIX OOBEKTOB W OKOCHUCTEM (OMHCAaHHWE, HW3MEpPEHHe, HaOII0ICHHE,
OKCIIEPUMEHT), CIIOCO0AMU BBISIBJICHUS U OIICHKH aHTPOIOTEHHBIX U3MEHEHUH B MPUPO/IE;
YMEHHE BBIJCNATH CYIIECTBEHHbIE MPU3HAKKU: BUAOB, OMOrEOLIEHO30B, YKOCUCTEM U Ouochepsl,
CTaOUITU3UPYIOLIETO, ABUKYIIETO U Pa3phIBAIOIIET0 ECTECTBEHHOTO 0TOO0PA, aJUIONATPUUYECKOTO U
CUMIATPUYECKOTO BUJ000pa30BaHUs, BIUSHUSA JIBIKYIIUX CHJI DBOJIOUMHM Ha TEeHO(POHI
MOMYJISILIUK, TPUCIIOCOOJIEHHOCTH OPTaHU3MOB K cpelle OOMTaHMsI, YepeAOBaHUs HaIpaBlIeHUN
ABOJIIOIIMHU, KPYTOBOPOTA BEIIECTB U MTOTOKA IHEPTUU B SIKOCUCTEMAX;

YMEHHUE YCTaHABJIMBAaTh B3aUMOCBS3M MEXKIY MPOLIECCAMH HBOJIIOIUHU, IBIKYIIMMH CUJIAMU
AHTPOIIOTeHE3a, KOMIIOHEHTAMH PA3JIMYHBIX HSKOCUCTEM U TNPHUCIOCOOJICHUSIMU K HUM
OpraHU3MOB;

YMEHHE BBISBIIATH OTIIMUUTEIbHbBIC TPU3HAKHU KUBBIX CUCTEM, TPUCIIOCOOICHHOCTH BUIOB K Cpejie
oOuTaHus, a0MOTUYECKUX U OMOTHYECKHX KOMIIOHEHTOB KOCHCTEM, B3aMOCBS3EH OpraHu3MOB
B COOOIIIECTBAX, AaHTPOIIOT€HHBIX U3MEHEHUH B 9KOCHCTEMaX CBOCH MECTHOCTH;

YMEHHE HCIONIb30BaTh COOTBETCTBYIOIIME APTyMEHTHI, OHOJOTHYECKYI0 TEPMHUHOJOTUIO U
CMMBOJIUKY Il JIOKAa3aTelIbCTBA POJCTBA OPraHU3MOB PAa3HbIX CUCTEMATHYECKUX TPYIIII,
B3aMIMOCBSI3M OPT'aHU3MOB M CpeIbl OOWTaHUs, €AMHCTBA YECIOBEYCCKUX pac, HEOOXOIMMOCTH
COXpaHEHUsI MHOTOOOpa3usi BHJIOB M JKOCHUCTEM KaK YCIIOBUSI COCYIIECTBOBAHMS TMPUPOJILI U
YeJI0BEYECTBA,

YMEHHE peuiaTh OMOJOTHYECKHE 3aJaud, BBIABIATH MPUYHMHHO-CICJICTBEHHBIC CBSI3U MEXKIY
UCCIIETyeMbIMU OHMOJIOTUYECKUMH TPOLIECCAaMHU U SIBJICHUSIMH, JeTaTh BBHIBOJBI U MPOTHO3BI HA
OCHOBaHUU MOTYYEHHBIX PE3YIIbTATOB;

YMEHHE BBITIOJIHATH JIa0OpaTOpPHBIEC U MpaKTUYeCKue paboThl, COOMI0AATh MpaBUia mpu pabote ¢
yueOHBIM U JTa0OpaTOPHBIM 000PYIOBAHHUEM;

yYMEHUE BBIJBUTATh TUIIOTE3bI, TPOBEPATh MX IKCIIEPUMEHTAILHBIMU CPEICTBAMH, (POPMYIHPYS
11eJTh UCCJICIOBAHUSI, aHAJTU3UPOBATH MOJTYyUEHHBIE PE3YIbTAThI U JIEJaTh BHIBOJIBI;

yYMEHHUE Y4aCTBOBATh B YUEOHO-UCCIIEI0BATEIHCKOM paboTe 0 OMOIOTUH, SKOJIOTHH U MEAUITMHE,
MPOBOIMMON Ha 0a3ze MIKOJBHBIX HAYYHBIX OOIIECTB, M MYOJUYHO MPEJCTABIATH TOJYICHHBIS
pe3yNbTaThl HA YYEHUYECKUX KOH(PEPEHIINAX;

YMEHUE OLIEHUBATh TUIIOTE3bI U TEOPUH O IPOUCXOKIECHUH KU3HU, YEJIOBEKA U YEJIOBEUECKUX pac,
0 MPUYMHAX, MTOCIECTBUSIX U CIOCOOAX MPEIOTBpAICHHsI TI100aIbHBIX U3MEHEHUH B buocdepe;
YMEHHE OCYIIECTBIATh OCO3HAHHBIA BBIOOp OyAymiel mnpodeccHOHANBHON AeATeIbHOCTH B
00Jy1acT OMOJIOTUH, YKOJIOTHUH, TIPUPOIOTIONH30BAHUS, METUITNHBI, ONOTEXHOJIOTHUH, TICUXOJIOTHH,
BETEPUHAPHUH, CEIbCKOTO XO3SMCTBA, MUIEBONW MTPOMBIIIIICHHOCTH, YIIyOJsTh MMO3HABATEIbHBIN
WHTEPEC, HAPABJICHHBIA Ha OCO3HAHHBIN BEIOOP COOTBETCTBYIONIECH Mpodeccuu 1 MpOI0IKEHNE
Ouosnorudyeckoro oOpa3oBaHMs B OpraHU3alUsAX CpeIHEro NpoeCcCHOHAIBLHOTO U BBICLIETO
oOpa3oBaHusl.



IV. TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
No 11/ HaumeHoBaHue pa3iesioB U TeM Koanuecrno yacos dyeKkTpoHHbIE (LM POBbLIE)
gt MPOrpaMMbl Bcero o0pa3oBaTejbHbIe pecypchl
1 buonorus kak Hayka 1
2 JKuBbie cucTeMbl U UX H3y4YECHUE
3 buonorus kinerku
4 XUMHUECKasi OpraHu3anus KISTKH 10
5 Crtpoenue 1 GyHKIMU KIETKU 8
5 OOMeH BelIeCTB U NMPEBPAIlEHUE SHEPTUU 9
B KJICTKE
7 Hacnencreennas napopmanus u 9
peanusanus €€ B KIIETKE
JKW3HEHHBIN UK KIETKU 6
Crpoenue u GyHKIIUA OPTaHU3MOB 17
10 Pa3smHOX€EHHME U pa3BUTHE OPTaHU3MOB 8
1 I'eneTrka — HayKa O HaCJIEICTBEHHOCTH U 5
M3MEHYHMBOCTH OPIaHU3MOB
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHYUBOCTH
14 I'eneTuka yenoseka
15 Cenexuusi OpraHu3MoB 4
16 brotexHonMOrusg U CHHTETHYEeCKAast 4

OnoJIOTHA

17 PesepBHoe Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



11 KJIACC

No 11/ HaumeHoBaHue pa3iesioB M TeM Koanuecrno yacos dyeKkTpoHHbIE (LM POBbLIE)
g NPOrpamMmbl Bcero o0pa3oBaTejbHbIe pecypchl
1 3apokeHUE U Pa3BUTHE IBOJTIOLNOHHBIX 4
Mpe/ICTaBICHU B OMOJIOTUU
MukposBontonus U €€ pe3yJIbTaThl 14
Maxkpo3Bostonus U €€ pe3ynbTaThl 6
4 [IpoucxoxaeHue u pa3sBUTHE KU3HU Ha 15
3emuiie
5 [IpoucxoxaeHue yenoBeka — 10
aHTPOIIOTEHE3
OKoJorus — Hayka o
5 B3aMMOOTHOUICHHSIX OPTaHU3MOB U 3
HaJOpPTaHU3MEHHBIX CUCTEM C
OKpY>Karollen cperon
Opranusmel 1 cpeia OOUTaHUS
DKoJ0Tus BUAOB U NOMYJIALUN
9 DKousorus coolIecTB. DKOJIOTHIECKUE 12
CUCTEMBI
10 buocdepa — riobaibHas SKocUCTEMA 6
11 YenoBek U OKpyrKarolas cpena
12 PesepBHOE Bpems
OBHIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102




V.

INIOYPOYHOE IIJTAHUPOBAHUE

10 KJIACC

Ne ni/n

Tema ypoka

Koan4gecTBO 4acoB

Bcero

1 buonorus xak KOMIIJIEKCHAs HAyKa U KaK 4aCcThb COBPEMEHHOI'0 00IeCTBa 1

2 JKuBbIe cuCTEMBI M UX CBOWCTBA 1

3 VYpoBHeBast OpraHu3aLus )KUBbIX CUCTEM 1

4 Hcropus OTKpBITHS U U3ydeHus KieTku. Kilerounas teopus 1
MeTobl MOJIEKYJIIPHOM U KJIeTOYHOM Onosoruu. [Ipaktuueckas pabota «M3yyeHue MeTo10B

5 KJIETOYHOU Omosioruu (xpomarorpadus, anekrpodopes, muddepeHnuanisHoe 1
nentpudyruposanue, [TLP)»
XUMHUYECKUI cOCTaB KIETKH 1
MuHepalbHbIC BEIIECTBA KIETKH, UX OMOJIOrHYecKast pojb

8 Opranuyeckue BemiecTBa kieTku — Oenku. JIaboparopHas pabota «OOHapykeHHe OeTKOB C 1
MOMOIIBIO KAYECTBEHHBIX PEaKIMii»

9 CoiicTBa, Knaccuukanys u GyHKIUU OEJIKOB

10 OpraHnyeckue BEmecTBa KIETKA — YTIICBOIbI

11 OpraHuyeckue BeIecTBa KIETKU — JIMITHU/IbI

12 Hyxneunossie kucnotsl. JJHK u PHK. Jlaboparopnas padota «VccinenoBanne HyKI€MHOBBIX 1
KHCJIOT, BBIICJICHHBIX U3 KJIIETOK Pa3IMYHBIX OPTaHU3MOBY

13 Crpoenue u pynkiun ATD. Ipyrue nykneosunrpudocdarsr (HTD) 1

14 CexBennpoBanune [IHK. Meroasl reHOMUKH, TPAHCKPUIITOMUKH, TPOTEOMUKH 1

15 Metoabl CTpyKTypHOI OHOJIOTUH 1

16 Tune! knerok. [Ipokapuornueckas kieTka 1

17 Crpoenue sykapuoTnueckoi kinetku. [Ipaktuueckas padora «3yueHue cBOMCTB KIETOUHOI 1

MeMOpaHbI»




18 IToBepXHOCTHBIN anmnapar KIeTKU 1
19 OnHomeMOpaHHbIe OpraHoubl KieTku. [Ipaktiuueckas padota «3yueHue ABUKEHMs 1
IIUTOIUIa3MbI B PACTUTEIILHBIX KIETKAX)
20 ITosmyaBTOHOMHBIE OpraHOUABI KJIIETKU: MUTOXOHJIpUH, mactupsl. JlabopaTopHas padora 1
«MccnenoBanue miaasmMoin3a U Aemia3MoiIn3a B PaCTUTEIbHbBIX KIETKax»
21 HememOpaHHble opraHon/ibl KJIETKH
22 Crtpoenue u GyHKIIUHU sIpa
23 CpaBHHTENBbHAS XapaKTEPUCTUKA KIETOK dyKapuoT. JlaboparopHas paboTa «3ydeHne ctpoeHus 1
KJIETOK PA3JIMYHBIX OPTaHHU3MOBY
AccuMUIIAIMS U IUCCUMMIISILMS — JBE CTOPOHBI MeTaboau3Ma. TUmbl oOOMeHa BEIeCTB.
24 JlaGopatopHnas pabdota «3yueHne KaTaIuTHIECKOW aKTUBHOCTH ()epPMEHTOB (Ha IIPUMEpe 1
aMHJIa3bl WM KaTaJlasbl)»
depMeHTaTHUBHBIN XapakTep peakuui KjaeTouHoro merabonusma. JlaboparopHas pabora
25 «M3ydyenue GpepMEeHTaTUBHOIO PaCIlEIUIEHUs IEPOKCHIA BOAOPOIA B PACTUTEIbHBIX U JKUBOTHBIX 1
KIIETKax»
26 benku-akTuBaTOpHI M OEIKU-UHTHOUTOPHI 1
27 ABTOTpOGHBIN TUII OOMEHA BELIECTB 1
28 dorocuHTe3 1
29 XemocunTtes. JJaboparopnas pabota «CpaBHeHHE NPOIIECCOB (DOTOCHHTE3A U XEMOCUHTE3a» 1
30 AmnaspobHble opranu3msl. Bussl 6posxenus. JlaboparopHas pabota «CpaBHEHHUE MTPOLIECCOB 1
OpOKEHMSI U ABIXaHUS»
31 AspoOHbBIE OPraHU3MBbl. JTalbl SHEPTETHYECKOr0 0OMEHa 1
32 DOHeprust MeMOpaHHOTO rpaguenTa npoToHoB. Cunre3 AT®d: padora nporonHoit ATdD-cuHTa3bI 1
33 Peakimu MaTpuyHOTO CHHTE32 1
34 Tpanckpunuus — marpuusbii cuate3 PHK 1
35 Tpancnauus u e€ 3tanbl 1
36 Konuposanue amuHOKHCIOT. POtk prbocoM B OrocuHTe3e Oeka 1




37 Opranu3zanus reHoMa y IpoKapuoT U 3yKapuoT 1
38 MounekynsipHble MEXaHU3MBbI SIKCIIPECCUH F€HOB Y 3YKapHOT

39 Bupycsl — BHeKs1eTOUHBIE (POPMBI )KU3HU U 00IMraTHBIe apa3utel. [lpakTudeckas padora 1

«Co3/1anue MoJIeH BUpyca»
40 BupycHbie 3a001eBaHusI YeI0BEKa, )KUBOTHBIX, PACTEHUI 1
41 HanorexHonoruu B OMOJIOrHH U MEIUIIUHE 1
42 JKU3HEHHBIN UK KIETKU 1
43 Martpuunsii cuates JJHK 1
44 Xpomocowmel. JlaboparopHast paboTa «/3ydeHre XpoMOCOM Ha TOTOBBIX MHKpPOIpenapaTax» 1
45 JleneHue KICTKH — MHTO3 1
46 Tumns! knetok. Kapuokunes u nurokunes. Jlaboparopuas padora «Habnroaenne MuTo3a B 1
KJIETKaX KOHYMKA KOPEeIIKa Jiyka (Ha TOTOBBIX MUKPOIIPETapaTax )

47 Peryisanus »kM3HEHHOT O IUKJIA KJIETOK 1
48 OpranusMm Kak €IMHOE 11eJ10€ 1
49 Txanu pactenuii. JlaboparopHas pabora «/3ydeHue TkaHel pacTeHUI 1
50 Txanu KUBOTHBIX U yenoBeka. JlabopaTopHas pabora «/3ydyeHue TkaHel )KUBOTHBIX» 1
51 Opransl. Cuctemsl opranoB. JlaboparopHas padota «/3yueHne opraHoB IBETKOBOTO PACTCHH S 1
52 Omnopa Tena OpraHu3mMoB 1
53 JIBI>KEHNE OPTaHU3MOB 1
54 IIntanue opraHu3MoB 1
55 [TuTanne MO3BOHOYHBIX )KUBOTHBIX. [IHIIIeBapuTEIbHAS CHCTEMA YETOBEKa 1
56 JlpIxaHue OpraHu3MoB 1
57 JlpIxaHue MOo3BOHOYHBIX JKMBOTHBIX M YEIOBEKa 1
58 TpaHcnopT BElIECTB y OPraHu3MOB 1
59 KpoBeHocHas crcreMa MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA 1
60 Brinenenue y opranu3mMoB 1




61 3amuTa y OpraHu3MoB 1

62 NMmyHHas cuctema yenoBeKa 1

63 PaznpaxxuMoCTh U peryisuus y OpraHu3MoB 1

64 I'ymopanbpHas perysiius ¥ SHIOKPUHHAS CUCTEMa KUBOTHBIX U YEIIOBEKA 1

65 DopMBI pa3MHOKEHHST OPTaHU3MOB 1

66 [TooBoe pa3MHOKEHNE 1

67 Meiio3 1

68 I'amerorenes. O0pa3oBaHHE U pa3BUTHE MOJIOBBIX KJIeTOK. JlaboparopHas padora «M3yuenue 1
CTPOCHHS TOJIOBBIX KJIETOK Ha TOTOBBIX MUKPOIIpENapaTax»

69 NuauBuayanbHOE pa3BUTHE OPraHU3MOB — OHTOTEHE3

70 3axiaJika OpraHoB U TKaHEW U3 3apOJIbIILIEBbIX JIUCTKOB 1

71 Poct u pa3Butue xxuBoTHbIX. JlabopaTopHas paborta «BblsBIeHUE MPU3HAKOB CXOJICTBA 1
3apOJIbIIIeH TO3BOHOYHBIX JKUBOTHBIX)

7 Pasmuoxenue u pazsutue pactenuil. Jlaboparopnas pabota «CTpoeHre OpraHoB pa3MHOKEHUS 1
BBICIIIUX PACTCHHI»

73 HcTopust CTAaHOBIICHUS W Pa3BUTHS TCHETUKH KaK HAYKH 1

74 OcHoBHbIE TIOHATHS U CUMBOJIBI TeHeTUKH. JlabopaTopHas paboTa «/[po3oduiia kak 00bEKT 1
TeHETUYECKUX UCCIIeIOBAHUI

75 3aKOHOMEPHOCTH HaClleIOBaHMs Mpu3HakoB. MoHoruOpuHoe ckpenmuBanue. [IpakTiuueckas 1
pabota "H3ydyeHue pe3ynbTaTOB MOHOTHOPUTHOTO CKPEIIMBAHUS Y APO30(HIIBI"

76 [uTonornyeckue 0CHOBBI MOHOTMOPUIHOTO CKPEIIUBAHUS 1

77 AHanuzupytoliee ckpenuBanue. Hemonnoe 1oMuHUpOBaHNe

78 Jurubpuanoe ckpemuBanue. [Ipaktudeckas padbora «M3ydeHue pe3yabTaToB JUTHOPHUIHOTO 1
CKpEITUBaHUS Y APO30(DHITBI

79 [{uTomornyeckue OCHOBBI AUTUOPUTHOTO CKPEITMBAHUS

80 CrerieHHOE HaclleJIOBaHUE TTPH3HAKOB

81 XpOoMOCOMHAs TEOpHsl HACIEICTBEHHOCTH




82 [enernka nona 1

83 I'eHoTun Kak [eJIOCTHAsI CUCTEMA 1

84 I'eneTn4eCcKuii KOHTPOJIb PA3BUTUS PACTCHUM, )KUBOTHBIX U YEJIOBEKA 1

85 N3MeHYnBOCTh IPU3HAKOB. BUIbl N3MEHUUBOCTH 1

86 MoaudukamoHHass K3MEHYUBOCTh 1
Bapuanumonnslii psii 1 BapuannonHas kpusas. JlaboparopHas pabora «MccnenoBanue

87 3aKOHOMEPHOCTEH MOJU(PHUKAIIMOHHON U3MEeHYHBOCTH. [locTpoeHrne BapuaimoHHOTO psijia v 1
BAPUALIMOHHON KPUBON»

88 I'enoTunmnyeckast U3MeHUNBOCTh. KoMOMHATHBHAS H3MEHYUBOCTh 1

89 MyTranuonHast ©3MeHYHBOCTb. [IpakTndeckas padora «Myrauu y qpo30¢uiis! (Ha TOTOBBIX 1
MHKpOIIpernaparax)»

90 3aKOHOMEPHOCTH MYTAl[MOHHOTI'O Mpoliecca. DIMUT€HETHKA U SITUT€HOMHKA

91 I'enetnka yenoseka. [Ipaktuueckas pabora «CocTaBieHHE U aHAIU3 POJIOCIOBHOM» 1

92 MeTo 1l METUITTHCKON T€HETUKHU

93 3HayeHne MEeTUIIMHCKON TeHEeTUKH B IPEAOTBPAILCHUH U JIEYCHUH TeHEeTHUECKUX 3a001eBaHui 1
4eJIoBeKa

94 OcHoBHble nOHATHUSA cenekiyu. JlaboparopHas padota «/3yueHue copToB KylIbTYPHBIX PACTEHHM 1
Y TIOPOJT AOMAITHUX KUBOTHBIX»

95 Mertoab! cenekiiMoHHOM paboTsl. JlJabopaTopHas padora «/3yueHne MeTo10B CelleKInu 1
pacTeHu»

96 JIOCTHIKEHMSI CeNIeKIIMN pacTeHUi 1 )KUBOTHBIX. [IpakTuyeckas pabora «IIpuBuBKa pacTeHuil»

97 CoxpaHeHne, U3y4eHHe U UCTI0JIb30BaHUE T'€HETHUECKUX PECYPCOB

08 buotexHonorus Kak Hayka U oTpacib npou3BojacTBa. [Ipakruueckas padora «M3yuenue 1
00BEKTOB OMOTEXHOJIOTUI

99 OCHOBHBIE HAIPABJICHHUS CHHTETHICCKOW OMOJIOTHI 1

100 XpOMOCOMHas U TEHHas1 HHKEHEPUs

101 Menumuackue OMOTEXHOIOT NI




102 PesepBHelit ypok. [ToBTopenue, 06001meHue, cucteMaTi3aus 3HaHui 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KoanyecTBO 4acoB

Ne i/ Tema ypoka
Bcero
1 OpodmonionHast Teopust Y. JlappuHa 1
2 JBroKy1pe cuiibl 3BOJIOLMU BUAOB 110 Y. [lapBuHy 1
3 boprba 3a cymecTBoBaHuE, €CTECTBEHHBIM U HCKYCCTBEHHBIH OTOOD 1
4 DopMUPOBAHUE CUHTETUYECKON TEOPHUH IBOITIOLIMHI 1
5 DTansl 3BOIOIHOHHOTO MPOIIECCa: MUKPOIBOIIOIMS U MaKPOIBOJIOLHUS 1
6 [Tonmynsiuus — 3neMeHTapHasi €AMHHLIA YBOJTIOLIUT 1
; 3akoH reHetuueckoro paBosecus k. Xapau, B. BaitnOepra. JlabopatopHas pabora 1
«BbIsIBJICHUE U3MEHUYUBOCTU Y 0COOCH OJTHOTO BUIA»
DnemMeHTapHbIe (HaKTOPHI IBOIIOLUN 1
DddexT ocHoBarens. IhdeKT OyTEUIOTHOTO TOPIIIIIKA 1
10 Murpauuu. M3o1smmn nonyssiuuii: reorpaguueckasi, 0MogoruyecKas 1
11 EctecTBeHHbI 0TOOP — HaNpaBIsOMIMN (aKTOP SBOITIOIUN 1
12 [Tonosoit oTOOp 1
13 [IpucnocoOaeHHOCTh OPraHU3MOB Kak pe3yibTaT MUKpO3BOItoLuU. JJaboparopHas padoTa 1
«M3ydenne apomMop(o30B ¥ HAMOATANITAIIMN Y PACTEHUN U KUBOTHBIX)»
[Tpumeps! npucnocodbIeHut y Opranu3MoB: Mopdosorudeckue, (Gu3noIornueckKue,
14 OomoxuMuueckue, nopeneHueckue. Jlaboparopuas padora «I[IpucnocoGieHus OpraHu3MOB U UX 1
OTHOCHTEJIbHAs 1[e1eCO00Pa3HOCTh)»
15 Bun, ero kputepuu u ctpykrypa. JlabopatopHas pabora «CpaBHEHHE BHIOB TI0 1
MOp(}oIOrHIecKOMY KPUTEPHIO»
16 CrpykTypa BHIa
17 Bunoo6pa3oBanue kak pe3yinbTaT MUKPOIBOIIOIUU
18 CBs13b MUKPOIBOJTIOIIMH H STTHIEMUOJIOTHN




19 Makpossomtonus. [1aneoHTonornyeckre MeToAbl U3y4eHUs dBOIIOLHH 1
20 buoreorpaduueckre METOIbI U3YYCHHS SBOJTIOIIUI 1
21 OMOPHOTIOTHYECKUE U CPABHUTEIHEHO-MOP(OIOTHUECKUE METOIbI U3YUEHHSI SBOJIIOLUT 1
22 MornexysipHO-TeHeTHYECKHEe, ONOXMMHUYECKIE U MAaTEMAaTUYECKHE METOAbI M3yUCHHS SBOJIOIUH 1
23 OO61re 3aKOHOMEPHOCTH BOJIIOIUH 1
24 AnantuBHas paauanusi. HepaBHOMEPHOCTh TEMIIOB SBOJIOLIUT 1
25 Hay4nble runoTe3sl MpoMCXOXKACHHUS KU3HN Ha 3emiie 1
26 JloHay4YHBIC MIPEACTABICHUS O 3aPOXKICHUH KU3HU 1
27 OCHOBHBIE 3Talbl HEOPTaHUYECKON IBOJIIOIUU 1
28 ['unoTe3bl 3apokIeHUs )KU3HU 1
29 Uctopus 3emnu u metoasl e€ usydenus. Jlaboparopnas padota «3yuenue u onucanue 1
MCKOMAEMbIX OCTAaTKOB JAPEBHUX OPTaHU3MOB)
30 HauanbHble 3Tanbl OpraHnuecKon IBOIIOIIH
31 DBOJIIOLIMS 3YKAPUOT
39 OcHOBHBIE 3TaIbl HBOJIOLMH pacTUTeNbHOro Mupa. [Ipakruueckas padora «M3ydyenue 1
0COOEHHOCTEH CTPOEHUS PACTEHUN PAa3HBIX OTIEIIOBY
33 OCHOBHBIE 3TaITbl YBOJIOINH KHBOTHOTO MHpa 1
34 OBouonus )KUBOTHBIX. [IpakTHueckas padota «M3yueHne ocoOEHHOCTEH CTpOESHUs 1
MO3BOHOYHBIX KUBOTHBIX )
35 Pa3BuTHe *u3HM Ha 3eMJIe 110 3paM U Nepuojiam 1
36 MaccoBble BBIMUPaHUSI — 9KOJIOTUYECKHE KPU3UCHI POLILIOTO 1
37 CoBpeMeHHBIN YKOJTOTHUYECKUN KPU3HUC, €T0 OCOOEHHOCTH 1
38 CoBpeMeHHas cucTeMa OpPraHMYeCKOro MpoIIoro 1
39 OcCHOBHBIE CHCTEMAaTUYECKHE TPYIITbI OPraHU3MOB 1
40 AHTPOIOJOTHS — HayKa O YeJIOBEKE 1
41 Pa3Butue npencTaBieHu 0 MPOUCXOXKICHUN YeJIOBEKa 1




Mecto 4enoBeka B cucTeMe opranundeckoro Mupa. Jlaboparopaas padora «3ydenne

42 0COOEHHOCTEH CTPOEHHUS CKeJIeTa YeJIOBEKa, CBA3AHHBIX C MIPSIMOXO0XKICHUEM 1
43 JIBHoKyIIME CHIIBI aHTPOIIOT€HE3a 1
44 CooTHolIeHne OMOJIOTMYECKUX U COITMAIBHBIX (DAKTOPOB B aHTPOIIOTEHE3E 1
45 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a 1
46 [laneorenerrka 1 najaeoreHOMUKa 1
47 DBOJIIOLHS COBPEMEHHOTO YEJIOBEKa 1
48 Yenoseueckue pacel. [Ipaktuyeckas padora «3yueHne s3K0I0rn4eckux aJanTaluii 4eloBeKa 1
49 MexaucuuIiamHapHble METOIbI aHTPOIIOIOTUU 1
50 3apoXxaeHUE U pa3BUTHE HKOJIOTUU 1
ol Metonsr skonorun. JlaboparopHast pabora «/3ydueHne METO0B SKOJIOTHIESCKUX UCCIICOBAHMI 1
52 3HaueHne YKOIOTHUYECKUX 3HAHUH I YeJIOBEKa 1
53 Okonorndyeckue GaKTopsl 1
54 Abuotnueckue (akropsl. CBeT Kak 3kojoruueckuil paxrop. JlaboparopHas padora «BblsiBienne 1
MPHUCIIOCOOTICHUH OPTaHU3MOB K BITUSTHHIO CBETA
55 Abuotnueckue dakropsl. Temneparypa kak skonorudeckuii pakrop. Jlabopatopnas padora 1
«BpIsBIEHNE TPUCTIOCOOIEHUI OPraHU3MOB K BIMSHUIO TEMIIEPATYPhI»
56 AOGuoTtndeckue dakTopbl. BiaxkHocTh Kak skonorudeckuit pakrop. JlaboparopHas padora 1
«AHaTOMHYECKHE OCOOEHHOCTU PACTEHUH U3 Pa3HBIX MECT OOUTAHUS»
57 Cpenpl 0OuTaHUs OPraHU3MOB 1
58 Bronornveckne puTMbl 1
59 XKuznennble pOpMBI OPraHU3MOB 1
60 buotnueckue hakropsl 1
61 3HaueHue OMOTHYECKHUX B3aUMOJACUCTBUMN I CYILIECTBOBAHMS OPraHU3MOB B Cpejie OOUTaHUS 1
62 DKOJIOTM4ECKHE XapaKTEPUCTUKH MOMYJIALUN 1
63 OCHOBHBIE TIOKA3aTeNN MOMYJISIHHA: YUCIEHHOCTD, TUIOTHOCTD, BO3PACTHAS M ITOJIOBAsi CTPYKTypa 1




64 OcHOBHBIE TIOKA3aTENIN TMOMYJISIHHA: POKIAEMOCTh, IPUPOCT, TEMIT POCTA, CMEPTHOCTh, MUTPAITHH 1
65 DKoJIOTHYeCcKasi CTPYKTYypa HOMYJISIUN 1
66 JlnHaMuKa MONYJISIIUAN U €€ peryisauus 1
67 KpuBbie pocta yricieHHOCTH TOmysiiuy. KpuBbie BEDKHBAHUS 1
68 Okonoruueckas Huia Bujaa. JlabopatopHas pabora «IIpucnocobnenust ceMsiH pacTeHUH K 1
pacceneHuIo»
69 Bun xak cucrema nomynsinuit 1
70 3aKOHOMEPHOCTH MOBEICHUS M MUTPALIUNA KUBOTHBIX 1
71 Coo0111ecTBO OpraHu3MOB — OHOIICHO3 1
72 DKocHucTeMa Kak OTKpbITasi CUCTEMA 1
73 KpyroBopor BeecTB 1 NOTOK SHEPTUH B IKOCUCTEME 1
74 OcCHOBHBIE IOKA3aTENN FIKOCUCTEMBI 1
75 DKOJIOrM4eCKHUe MUPaMHIbL 1
76 N3menenus coob11ecTB — CyKIIECCUU 1
77 [Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI 03€pP U PEK. DKOCHCTEMBI MOPEH U OKEaHOB 1
78 [Ipupoanbie 3KocUCTEMBI. DKOCUCTEMBI TYHIP, JIECOB, CTETIEH, TyCThIHb 1
79 AHTpPOIIOT€HHBIE IKOCUCTEMBI 1
80 Ypboskocucremsl. [IpakTuueckas padora «3y4uenue u onrcanue ypo0oIKOCUCTEMbBI» 1
81 3aK0OHOMEPHOCTH (POPMUPOBAHHUSI OCHOBHBIX B3aMMOCHCTBHI OPraHU3MOB B DKOCHCTEMAX 1
82 MexaHu3MBI BO3JICHCTBYS 3arPsA3HEHNUN Pa3HBIX TUIIOB Ha CyOOPTraHU3MEHHOM, OPTaHU3MEHHOM, 1
MOMYJISIITAOHHOM H SKOCUCTEMHOM YPOBHSIX
83 buocdepa — obuieruianerapaas 0601049ka 3eMiau 1
84 VYuenue B. U. Bepnaackoro o 6uochepe 1
85 3aKOHOMEPHOCTH CYIIECTBOBaHUS OHMoCchepsI 1
86 KpyroBopoThI BEIIeCTB U OMOTCOXMMHYCCKHE ITHKITBI 1
87 3oHanbHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIITH 1




88 YcroitunBocTh 6uocheps 1
89 DKOJIOTHYECKUE KPUZUCHI U MX TPUIHHBI 1
90 BosneiicTBue uenoBeka Ha 6uochepy 1
91 AHTpPOIIOT€HHOE BO3/IEICTBUE HA PACTUTEIbHBIN U )KUBOTHBIM MUP 1
92 Oxpana nmpupo bl 1
93 OCHOBHBIE PUHIIUITBI YCTOWYHBOTO PA3BUTHS YEIIOBEUECTBA U TIPUPO/IBI 1
94 PanmonansHOE IpUPOIOIIOIB30BaHNE U COXPAaHEHNE OMOJIOTMYECKOT0 pa3HOo00pa3us 3eMiIn 1
95 O6006meHne o Teme «MUKPOIBOIIONUS U €€ Pe3yTbTaThD» 1
96 O6061eHue o Teme «MaKpoIBOTIOIUS U €€ Pe3yIbTaThD» 1
97 O606meHne o Teme «IIporcxoxkaeHrne U pa3BUTUE KU3HHA HA 3eMIIe) 1
98 O6006mmenue mo reme «IIpoucxoxaeHue YeI0BeKa — AaHTPOIIOTEHES) 1
99 Oo6o06muieHne o TeMe «IKOJOTHS — HayKa O B3aMMOOTHOIICHHSIX OPTaHIU3MOBY 1
100 O0600menue o reme «OpraHu3Mbl ¥ cpesia OOUTAHHS 1
101 O06o006menne o TemMe «IKOJIOTHS BUIOB U TOMYJISIIHIDY 1
102 O6o06menue no Teme «brocdepa — rmodanpHas SKOCHCTEMa 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




VI.

ITPOBEPAAEMBIE HA EI'D 110 BHOJIOI'MHA

TPEBOBAHUSA K PE3YJIBbTATAM OCBOEHHS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI CPEJHETO OBIIIEIO OGPA3OBAHUA

Koxa
NpoBePSIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBaAHUSA K MPEAMETHBIM Pe3yJbTATaM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPpaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

CdopMUpoOBaHHOCTh 3HAHWA O MECTE U POJM OHOJOTHH B CHUCTEME
€CTECTBEHHBIX HayK, B (dhopMupoBaHUH COBPEMEHHOM
€CTECTBCHHOHAYYHOW KApTHUHBI MUpPA, B MO3HAHUH 3aKOHOB MPHPOJBI H
pEIICHNN >KU3HCHHO BAXKHBIX COIMAIBHO-ITUYCCKUX, IKOHOMUYECKHX,
HKOJIOTHYECKUX MPOOJIeM YeJIOBEYECTBA, a TAK)KE B PEIICHHH BOIPOCOB
PaIMOHAIILHOTO MPHPOJIONIONIB30BaHus, B (POPMHUPOBAHUU LIEHHOCTHOTO
OTHOILIEHHS K MPHUPOJIE, OOLIECTBY, YEIOBEKY; O BKJIAJE POCCHUHCKUX U
3apyOCIKHBIX YUEHBIX — OMOJIOTOB B Pa3BUTHE OMOJIOTUU

Brnanenue cucreMoil 3HaHu 00 OCHOBHBIX METOJAaX Hay4YHOTO NO3HAHUS,
UCIOJIb3YEMBIX B OMOJOIMYECKHX HCCIIECIOBAHUAX KHUBBIX OOBEKTOB U
KOocucTeM  (ONHMCAaHHE, HW3MEpPEeHue, IMpOoBeAEeHUE  HAOIOJECHHUIN);
croco0amu BBISIBJIIEHUS U OLIEHKU aHTPOIIOT€HHBIX U3MEHEHUH B IPUPOJIE.
VYMeHue BBIIBUTaTh TUIOTE3BI, INPOBEPATH MX OKCIEPUMEHTAIBHBIMU
cpeacTBaMu, GOpMYIMpYs Lelb  MCCIEJOBAaHUSA, AaHAJIU3UPOBAThH
MIOJIyYE€HHBIE PE3YJIbTAThl U A€JaTh BHIBOBI.

BbisiBiaeHre  3aBUCHUMOCTH  MEXAY  HCCIENyeMbIMM  BEIMYHMHAMU,
00BsICHEHUE TOJYYEHHBIX PE3YyIbTaTOB U (HOPMYIMPOBAHHE BBIBOJOB C
HCIIOJIb30BAaHUEM HAY4YHBIX ITOHATHH, TEOPUI U 3aKOHOB

YMeHue BIaJieTh CUCTEMON OMOJIOTHUECKUX 3HAHHWM, KOTOpasi BKIIIOYAET:
OCHOBOIIOJIAraroye OMOJIOTMYECKUE TEPMUHBI U MOHATUS (KU3Hb, KIIETKa,
TKaHb, OPTaH, OpraHu3M, BUJI, TIOMYJISIINS, SKOCUCTEMa, OHOIIeHO3, Orocdepa;
METadoM3M, TOMEOCTa3, KIETOYHbIA WMMYHHUTET, OHOCHHTE3 OejKa,
OUOMOIMMEPBI, JTUCKPETHOCTh, CaMOPETYIALMS, CaMOBOCIIPOU3BE/IECHHUE,
HACJIEACTBEHHOCTh, U3MEHUMBOCTD, JHEPrO3aBUCUMOCTb, POCT U Pa3BUTHUE);
Ouonornueckue Teopun: kieroynas reopus T. [lIBanna, M. [lneiinena, P.
BupxoBa; KiOHanbHO-ceNeKTUBHOr0o HMMyHHuTeTra II. Opoux, W.N.
MeuHuKOBa, XpOMOCOMHas TEOPUS HacieacTBeHHOCTH T. Moprana, 3akoH
3apogapimeBoro cxoacrtsa K. bapa, sBomonmonnas teopus Y. JlapBuHa,
CHHTETUYECKasi TEOpHs BOJIIOLUH, Teopus aHTpornoreHeza Y. JlapBuna;
teopus 6moreorieHo3a B.H. Cykauéna; yuenue H.U. BaBumnoa o neaTpax
MHOTO00pa3usi ¥ MPOUCXOXKICHUS KYJIbTYpHBIX pacTeHui, yuenue A.H.
CeBeprioBa 0 IyTIX M HaNpaBlIEHUSAX HBOJIOLMH, YydeHue B.U.
Bepnanckoro — o 6uocdepe);

3aKOHBI (eIMHOO0Opa3usi MOTOMKOB IEPBOTO IOKOJICHHS, PaCLICTICHHS
MPU3HAKOB, HE3aBUCUMOIO HACJIeIOBaHUs Inpu3HakoB [. Mennens;
CLEIJIEHHOTO HACJEI0BAHMS MPU3HAKOB M HAPYILIEHMS CLEIUICHUS T€HOB




T. Moprana; TOMOJOTHYECKUX PAJIOB B HACIEACTBEHHOW M3MEHUYMBOCTHU
H.N. BaBunosa; renernueckoro paBHosecus JIx. Xapau u B. BaitnOepra;
3apoapimeBoro cxojactea K. bapa; Ouorenernueckuii 3akoH . ['ekkens,
®. Mromepa);

MPUHLIMIIBI (YUCTOTHI FaMET, KOMIUIEMEHTAPHOCTH);

npaswia (MuHuMyma lO. JIuOuxa, 3KOJOTMYECKOW NUpaMUIbl YHCED,
OMOMacchl U SJHEPTHUH);

runoTe3nl  (koarepatHoi AWM. OnapuHa, mepBuyHOro OynboHa JIK.
Xonpetina, mukpocdep C. Dokca, pudosuma T. Uek)

VYmenue peuiatb IMOHUCKOBLIC OMOJIOrHYECKHE 3aga4; BbIABIATH
MNPUYIUHHO-CIICACTBCHHBIC CBA3U MCKAY HCCIICAYCMbIMU OHOJIOTMYECKUMHU
O6”I>GKTaMI/I, npoueccaMu M ABJICHUAMH, JCJIaTb BBIBOALI W IIPOrHO3BI HA
OCHOBAHHWHU NTOJTYUYCHHBIX PE3YJILTATOB,

COCTaBJIATh T'CHOTUIIMYCCKHUC CXCEMbl CKPCHIMBAHUA [JI1 PA3HbIX THIIOB
HacCJICAOBaHUA IIPU3HAKOB Yy OpPraHM3MOB, COCTABJIATH CXCEMBI IICPCHOCA
BCIICCTB U DHCPIUH B 9KOCUCTEMAX (I_ICHI/I IIUTaHWA, ITUIICBBIC CCTI/I)

YMeHne ycTaHaBIIMBaTh B3aUMOCBSI3H MEXKIy CTPOCHHEM U (YyHKLIUSMU:
OpraHOMJOB, KJIETOK pa3HbIX TKaHEH, OpraHaMu U CUCTEMAMH OPTaHOB y
pacTeHUi, >KMBOTHBIX M YEJIOBEKa; MEXIy dTallaMlM OOMEHa BELIECTB;
JTanaMu KJIETOYHOI'O LIUKJIA U )KU3HEHHBIX LIMKJIOB OPraHU3MOB; dTallaMu
SMOPHOHAIBHOTO Pa3BUTHSL, T€HOTUINIOM U (EHOTHIOM, (EHOTHIIOM U
dakTopamMu cpepl OOUTAHMSA; MPOLECCAMU 3BOJIONMHU; JBMKYLIUMH
CUJIaMU aHTPOIIOTEHE3a; KOMIIOHEHTaMM pAa3jIMYHBIX JKOCHUCTEM U
NPUCTIOCOOTICHUAMHU K HUM OPTaHU3MOB

YMeHue BbIIAEIATh CYIECTBEHHbIE TPU3HAKU:

CTPOEHHUSI BUPYCOB, KJIETOK IMPOKAPUOT U SYKAPUOT; OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX OpPraHHW3MOB, BHUOB, OHOTEOIIEHO30B, JKOCHCTEM H
ouocdepsl; CTPOSHHUSI OPTaHOB U CHCTEM OPTraHOB PACTEHHM, )KUBOTHBIX,
YEJI0OBEKa; MPOIECCOB KU3HEACATETLHOCTH, TPOTEKAIOIIUX B OpraHU3Max
pacTeHuM, KMBOTHBIX M YEJIOBEKA; OWOJOTHYECKUX IPOIECCOB: 0OMEHa
BemecTB (MetabonusMm), wuWHGOpPMAIMM ¥ TPEBpAIICHUS DHEPTrUH,
Opo’keHus, aBTOTPOGHOTO M TEeTepOTPO(PHOro TUIOB MNUTAHMUS,
dboTocHHTE3a W XEMOCHHTE3a, MHTO3a, MeHo3a, TaMeTOreHesa,
SMOpHOreHe3a,  MOCTOIMOPUOHAIBHOTO  Pa3BUTHSA,  Pa3MHOXKEHUS,
WHJUBUIyaJIbHOTO pPa3BUTHUs OpraHu3Ma (OHTOTreHe3a), B3aUMOJEHCTBUS
TEHOB, reTepo3uca; JeHCTBUM HCKYCCTBEHHOTO otOopa,
CTaOUITU3UPYIOIIETO, JABIKYIIETO W Pa3pbIBAIOIIETO €CTECTBEHHOTO
0oTOOpa; aIIOMAaTPUUECKOTO W CHMITATPUYECKOTO BUI000pPA30BaAHMS;
BIUSHUS JBUKYIIMX CHUJ DBOJIOLUMM Ha TeHO(POH[J MOMYJSIINH;
MPUCTIOCOOJIEHHOCTH OPTraHU3MOB K cpefe OOWTaHMs, 4YepeOBaHUS
HAIpaBJIEHUN 3BOJIIOLUHU; KPYroBOpPOTa BEUIECTB M IMOTOKA DHEPIHH B
HKOCUCTEMAX




ChopMHPOBAaHHOCT, YMEHHUSI BBIJICHSATH CYHICCTBCHHBIC IPU3HAKU
BUPYCOB, KJIETOK NPOKAPHOT MW JYKapuOT; OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX OPraHW3MOB, BUIOB, OHOT€OLIEHO30B M 3KOCHUCTEM;
0COOCHHOCTH TPOLIECCOB OOMEHA BEIECTB M IPEBPAICHUS SHEPTUH B
KJIeTKe, (oTocHHTE3a, IUIACTUYECKOT0 M HSHEPreTHYeckoro oOMeHa,
XEMOCUHTE3a, MHTO3a, MeHo03a, OIUIOJIOTBOPCHUS, PAa3BUTHUS U
Pa3MHOXCHHUS, MHIMBHUIYaJbHOTO pa3BUTHS OpraHu3Ma (OHTOTCHE3a),
00pbOBI 3a CYIIECTBOBAHUE, €CTECTBEHHOTO OTOOpa, BUA000pa30BaHMUS,
NPUCIIOCOOJICHHOCTH  OPraHM3MOB K  Cpelie  OOWTaHWs, BIHSHUS
KOMITOHEHTOB 3KOCHCTEM, AHTPOIIOTCHHBIX HM3MEHEHUH B IKOCHUCTEMAx
CBOECl MECTHOCTH, KPyroBOpOTa BEIIECTB U TPEBpAILCHHS SHEPTUHU B
ounocdepe

VYMeHne HCnoiib30BaTh COOTBETCTBYIOIINE APTyMEHTHI, OMOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CUMBOJIMKY JJIS J0Ka3aTeIbCTBAa POACTBA OPraHU3MOB
pa3HbIX CHCTEMATHUYECKHX TPYII; B3aMMOCBS3U OPraHU3MOB U CpEJbI
oOWTaHUs; €IMHCTBA YEJIOBEYECKUX pac; HEOOXOIMMOCTH 3I0POBOTO
o0pa3a >KM3HH, COXpPAHEHHS pPa3HOOOpa3usi BUIOB M HKOCHUCTEM Kak
YCIIOBUS COCYIIIECTBOBAHUS IIPUPO/IbI U YEIOBEUECTBA

YMeHue KpUTHYCCKH OICHWBATh HWHGOPMAIUI0  OHOJIOTHYECKOTO
COIEpKAHUSA, HMHTEPIPETUPOBATH ITUYECKUE ACIHEKTHI COBPEMEHHBIX
UCCIIEIOBAaHUM B OMOJIOTHH, METUIIMHE, OMOTEXHOJIOTUH; PacCMaTPUBATh
rio0anbHbIE SKOJIOTHYECKHE MPOOIEMBI COBPEMEHHOCTH, (JOPMUPOBATH IO
OTHONICHHIO K HUM COOCTBEHHYIO TTO3HIIHIO




VII.

IHEPEYEHDb 3JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA EI'I I1O

BHOJIOI'NHN

Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS

buosnorns xak HayKa. JKuBbIe cuCTEMBI I HX HN3YUCHHUEC

HCCICO0OBaHUs B OHOJIOTHH.

IIPOMBILUIEHHOCTH, OXPaHE IPUPOBI

CaMOBOCITPOM3BCACHUC, Pa3sApa)KUMOCTb, UBMCHYHNBOCTD, POCT U Pa3BUTHC.

xuBoro. JKu3Hp Kak (popMa CyIiecTBOBaHUS MaTepHH

1.3

PE3YJIbTATOB SKCIICPUMCHTA. IToHsITHE CTAaTHCTUYECKOTO TECTA

2.1

2.2

KieTka xak Onostornueckasi cucreMa

HIneiinen, P. BupxoB). OCHOBHBIE MOJ0KEHUSI COBPEMEHHON KJIETOUHOM TEOPHH.

KYJIBbTUBUPOBAHHUEC KIICTOK

KaTHOHOB U aHHOHOB B KJICTKC.

Knaccudukanus 6enkoB. buonorunueckue GyHKIMN OSTKOB.

CoBpeMeHHast OMOJIOTHS — KOMIUIEKCHAs HayKa. bruojornueckue Hayku U M3y4aeMble
umMu  npodiembl. DyHnamMeHTadbHbIE, NPUKIATHBIE W IIOMCKOBbIE Hay4dHBbIE

3HaueHue OHOJIOTUM B (POPMUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOM
kapTuHbsl Mupa. I[Ipodeccuu, cBsizanHble ¢ Ouonorueld. 3HayeHHe OUOJIOTUU B
MPaKTUYECKOW JCSATEIBHOCTH 4YEJIOBEKA: MEAMIIMHE, CEIbCKOM  XO35HCTBE,

JKuBble cHUCTEMBI Kak NpeaAMET U3YUYCHUS ouosorun. CBOMCTBA JKMBBIX CHCTEM:
CANMHCTBO XHMHUUYCCKOIo COCTaBa, AHCKPCTHOCTbL MU MNCJIOCTHOCTb, CJIIOKHOCTb H
YHopsAAOUCHHOCTDb CTPYKTYPHI, OTKPLITOCTb, caMOOpranmn3anusi,

YpOBHM OpraHM3allM >KUBBIX CUCTEM: MOJICKYJISIPHBIM, KJIETOYHBIN, TKAHEBBIM,
OpraHU3MEHHBIN, MOMYISIMOHHO-BUA0BOM, SKOCUCTEMHBII (OMOre0leHOTUYECKUIT),
ouocdepusiii. [Iporeccrl, MPOUCXOAAIINE B )KUBBIX cucTeMax. OCHOBHBIC MPU3HAKU

Mertoasl Ouonormdyeckod Hayku. HaOmronenue, u3MEpeHHE, HSKCIEPUMEHT,
cucremaTusanus, Mmeraanans. [[oHsTHE O 3aBUCUMON M HE3aBUCUMOM MEPEMEHHOM.
[InanupoBanue »skcrepuMenTta. I[loctaHoBka u mpoBepka rtumnore3. Hymesas
runore3a. llonartue BbIOOPKHM M €€ nocToBepHOCTh. Pa3bpoc B Oumosornyeckux
JaHHBbIX. OLEHKa TI0CTOBEPHOCTU MOJYYEHHBIX pe3yabTaToB. [IpHunHbI NCKaKeHUs

Knerka — cTpykTypHO-(yHKIMOHaNbHAs €IMHMLA >KUBOro. Mcropusi OTKPBITHS
kiaerku. Paborsr P. I'yka, A. JleBenryka. Knerounas teopust (T. IIBann, M.

MeTopl MONIEKYISIPHOM M KJIETOYHOW OMOJIOTMM: MUKPOCKONUS, XpomaTorpadus,
371ekTpodope3, METOA MEUEHBIX aTOMOB, AU QepeHnanbHOe HEeHTPUPYTHpOBaHUE,

XHUMHUYECKUN COCTaB KJIETKU. Makpo-, MUKPO- U yIbTPaMUKPONIEMEHTHI. Bona u eé
pOJIb Kak pacTBOpPUTENsS, pearcHTa, y4acTHe B CTPYKTYPUPOBAaHUH KIIETKH,
TEIUIOperyasiuni. MuHepallbHbIe BellleCTBa KJIETKH, UX Ouosiornyeckas posb. Posb

buonornueckune momumepsl. benku. AMUHOKUCIOTHBIN cocTaB O6emkoB. CTPYKTYpPBI
OenkoBOM MoJekynbl. [lepBudHas cTpykTypa Oenka, menTuaHas CBsi3b. BropuuHas,
TpEeTUYHasi, 4YeTBEpTUYHAs CTPYKTyphl. [lenarypamus. CBoiicTBa  OenKkoB.




2.3

VYrneBoasl. MoHocaxapuabl, Aucaxapuibl, OJUIOCaxapuibl U IOJUCAXaPUIBI.
OO0muii mmaH  cTpoeHUuss U (PU3MKO-XMMHUYECKHE CBOMCTBA  YTIJIEBOJOB.
buonoruueckue GyHKIIUU YTIIEBOAOB.

Jlumuaer.  ['mapodunsHO-THApOdOOHBIE cBoMicTBA. Krnaccudukanus TUnUIOB.
Tpurnuuepuasl, ¢ochonunuasl, BOCKH, CTEpouAbl. buomornyeckue QGyHKIHH
munuoB. OOmme CBOWCTBA OMOIOrMYECKHX MEMOpaH — TEKy4ecTh, CIOCOOHOCTh K
CaMO3aMbIKaHUIO, ITOJIYIIPOHULIAEMOCTb.

Hyxneunosbie kucnorsl. JIHK u PHK. CrpoeHune HYKIEHHOBBIX KHUCIOT.
Hyxneotuapl. Ilpuanun komrementapHoctu. llpaBumo Yapradda. Crpykrypa
JHK — nBoitHas crnimpanb. MectoHaxoxaenue u ouonorumdeckue ¢ynkiuu JTHK.
Bunsl PHK. ®ynkuun PHK B kietke.

Crpoenue wmomnekyiasl AT®. Makpospruueckue cBa3su B Mmodekyiae ATO.
buonoruueckue ¢pynknun AT®. BoccTraHoBIeHHbIE MEPEHOCYMKU, UX (PYHKIIMHU B
kietke. Cexkenuposanue JJHK.

CrpykrypHas Onosiorusi: OMoXuMu4yeckue u Ouo(pu3NIecKre NCCIEeJOBaHMsI COCTaBa
Y IPOCTPAHCTBEHHOM CTPYKTYPhI OMOMOJIEKYJT

Tumbl  KJIETOK:  dyKapuoTHYecKas W IpokapuoTuueckas.  CTpyKTypHO-
(byHKLIMOHATIbHBIE 00Pa30BAHUS KIETKH.

CtpoeHue mNpoKapuoOTHUECKON KieTKu. KieTouHas cTeHka OakTepuil U apXei.
OcoOeHHOCTH CTpOEHUS TeTepoTpoHON U aBTOTPOPHOW MNPOKAPHUOTUUECKHX
KJIETOK. MecTo U pojib MPOKapuoT B OMOIIEHO3aX.

Crpoenve u (yHKIMOHMpPOBAHHE HyKapuOTHUecKON kieTku. llmazmarnueckas
MeMOpana (riazmanemma). CTpykTypa IUia3MaTH4YecKoW memOpanbl. TpaHcmopt
BEIIIECTB Yepe3 IUIa3MaTHYeCKy0 MeMOpaHy: MacCUBHBIN (quddy3us, obneryéHHas
muddy3ns), akTUBHBIA (HEpBUYHBIA M BTOPUYHBIM aKTHUBHBIA TpPaHCIOPT).
[Tonynponunaemocts MeMOpanbl. PaboTa HaTpuii-kanueBoro Hacoca. DHJOLUTO3:
OUHOIUTO3, (arouuTo3. Dk3omuto3. Kietounas crenka. CTpykrypa M (yHKIMH
KJIETOYHOU CTEHKU PacTeHUM, rpruOOB.

Huromnmnazma. L{uto3oib. [{lutockenet. [IBuxkenne utoruiazMbl. OpraHou bl KJIETKH.
OnHoMeMOpaHHbIe OpraHOUABI KIETKH: dHAoIuIa3Marnyeckas cetb (D11C), annmapar
["onbau, NU30COMBI, UX CTpOEHHE M (YHKIMH. B3auMocBs3b OJHOMEMOpPaHHBIX
OpraHouioB KieTku. CTpoeHHe IpaHyIsIpHOTO peTukyinyMa. CHHTE3 pacTBOPUMBIX
OEIIKOB. CuHTe3  KJIETOYHBIX  MeMOpaH. I'mankuii  (arpaHysIsipHBIA)
SHJIOMIa3MaTHYeCKii  peTukyayM. CekpeTopHas (yHKUMs anmapara [ oiabaxKH.
TpaHcnopT BeliecTB B KIETKE. Bakyonu pacTUTENbHBIX KI€TOK. KIeTO4YHBIN COK.
Typrop.

[TosryaBTOHOMHBIE OPTaHOUABI KJIETKU: MUTOXOHPUH, TUIACTUABI.

Crtpoenue 1 pyHKINYM MUTOXOHApUH U Tu1acTu. [lepBuyHble, BTOpUYHBIE U CIIOXKHBIE
IWIACTUAbl  (OTOCHHTE3UPYIOIUX  AYKapHOT.  XJIOPOMJIACThl, XPOMOILIACTHI,
JIEWKOTUIACTHI BBICIIUX PACTCHUM.

HememOpannbsie opranougsl kinetku CrpoeHne ©  (QyHKIMH HeMeMOpaHHBIX
OpPraHouoB  KJeTku. PubGocompl. MukpodunamenTsl. MpIIeyHble  KIETKH.
Mukpotpy6ouku. Knerounsiii nentp. CTpoeHue U ABUKEHUE KTYTHUKOB U PECHUUEK.
MuKpoTpyOOUKH UTOILIA3MBL. LleHTpHOIb.
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2.5

SAnpo. OOGomouka sapa, XpOMAaTHH, KapUOIUIa3Ma, SAPBINIKH, WX CTPOCHHUE U
byakuun. SnepHbiii  OeaKOBBIH MaTpukC. I[IpocTpaHCTBEHHOE paCIOJIOKEHUE
XpoMocoM B uHTep(ha3HoM sifipe. benku XxpomaTrHa — TUCTOHBI.

Knerounsie BrioueHus. CpaBHUTEIbHAs XapaKTEPUCTUKA KIIETOK 3YKapHOT
(pacTuTenBHOM, )KUBOTHOM, TPUOHOIN)

AcCCUMMIISIIIMSL U JUCCUMWJISIIMSL — JBE CTOPOHBI MeTabonu3Mma. Tumbl oOMmeHa
BEIIECTB: aBTOTPO(HBI U TeTepoTpodHBINA. YuacTHe KUCIOpoJa B OOMEHHBIX
mporeccax. JHepreTuueckoe ooecredeHue kieTku: npespaiienue ATO B 00MEHHBIX
npoueccax. @DepMEHTATUBHBI XapakTep peakuil KIETOYHOTO MeTaboiu3Ma.
depMEeHTBI, UX CTPOCHHUE, CBOMCTBA U MexaHmu3M JelcTBus. KodhepmenTosl. OTnnuus
(epMEHTOB OT HEOPraHMYEeCKUX KaTaau3aTopoB. benku-akTuBaTtopbl U OeyKu-
MHTHUOUTOPBI. 3aBUCUMOCTh CKOpPOCTH (DEPMEHTATUBHBIX PEAKIHUI OT pa3iaMdHbIX
(bakTopoB.

IlepBuuHbIl CUHTE3 OpraHuYeckux BemecrB B Kierke. dorocunre3. Pounb
XJIOpOIUTacTOB B mporecce QorocuHre3a. CBetoBass u  TeMHOBas  (hasbl.
[TponyktuBHOCTh (poTOCHHTE3a. BnusHue pa3nuuHbeix (aKTOPOB Ha CKOPOCTh
dorocunTe3a. 3HaueHue HOTOCUHTE3A.

XeMmocuHTe3. Pa3zHooOpaszue oOpraHu3MOB-XEMOCHHTETHKOB: HHUTPUDHUIUPYIOIIHE
OakTepuu, >xene300aKkTepuu, cepoOaKTepHH, BOAOPOJHbIE OaKTepuu. 3HAUYCHUE
XEMOCHHTE3A.

AHa’poOHble opranu3mbl. Bunel Opoxenus. Ilpoayktel OposkeHus u uX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHa’pOOHBIE MHUKpPOOPTaHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUHU U BO30yIUTENN OOJIC3HEH.

AdpoOHBIE OpraHU3MBbl. DTalbl SHEPreTUYecKoro ooMeHa. [1oIroToBUTENBHBIN HTaIl.
['mukonmn3 — 6eCKUCIOPOAHOE paclIeNIeHUE TIIOKO3BI.

bronoruueckoe OKHCIEHHE, WM KIETOYHOE JbIXaHHWe. Poip MHUTOXOHIpHH B
nporeccax Ouojoruuyeckoro okucieHus. L{ukanmueckue peaxiuu. OKHUCIUTENbHOE
dbochopunupoBanue. [IpeumymecTBa a’poOHOTO MyTH OOMEHa BEIIECTB TEPE.
aHa’pOOHBIM. DP(PEKTUBHOCTH IHEPTETUUECKOTO OOMEHA

Peakuuu wMatpuuHoro cuHte3a. [IpuHIMI KOMIUIEMEHTApHOCTH B PEAKLUAX
MaTpUYHOTO CHUHTe3a. Peanusanms HacnencTBeHHOW MHpopMmaiuu. ['eHeTHuecKuii
Koz, ero cmoiictBa. Tpanckpunuusa — wmarpuusbii cuHTe3 PHK. Ilpunnummnen
TPAHCKPUIILIUK: KOMIUIEMEHTAapHOCTh, AaHTUIAPAJUIETbHOCTh, ACUMMETPHUYHOCTD.
Tpancnsmus u e€ sranbl. Yuactue TpaHcnopTHbix PHK B OGuocuuTese Oenka.
VYcenoBuss OmocuHTe3a Oenka. KomupoBanume amuHOkucinoT. Poms pubGocom B
O6unocuHTe3e OemKa.

Opranuzanys reHoMa y IpOKapuoT M 3YKapHOT. Peryndunus akTMBHOCTH I'€HOB y
npokapuot. ['mnore3a omepona (P. XKakoO, XK. Mano). Perymsuust oOMeHHBIX
IIpoLEeccoB B KileTke. KieTouHslil roMmeocTas.

Bupycel — Heknerounsle (OpMBI KU3HU U oOJMratHele mnapasutbl. CTpoeHue
MPOCTBIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKkTeprodaros.

BupycHbie 3a0oneBaHusi 4denoBeka, >KUBOTHBIX, pactenuwit. CIIMJl, COVID-19,
COLIMAJIbHBIE U MEIULIMHCKHE MTPOOIIEMbI
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Kierounsnii muki, ero nepuoasl U peryisinus. Matepdasza u mutos. OcobeHHOCTH
IpoleccoB, mpoTekaromux B uHTepdasze. IloaroroBka KIETKH K JEJIECHHUIO.
[IpecunTeTnyecKknii (MOCTMUTOTHYECKUH), CHHTETUYECKHH M IOCTCHUHTETHYCCKUM
(MpeMHUTOTUYECKHI ) IEPUOIBI HHTEP(a3bI.

Marpuunbiii  cunte3 JHK — pennukanus. [lpunnuner penukanuu  JIHK:
KOMIUIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIH  CHUHTE3,  AHTUIAPAILIEIBHOCTD.
Mexanusm peruukamuu JIHK. Xpomocomsl. Ctpoenue xpomocoM. Tenomepsl u
Teromepaza. XPOMOCOMHBIM Ha0Op KIETKM — KapuoTUN. JuUmjmouaHeli U
rarmiouJHbI  HabOpsl  XpoMocoM. ['oMosormuneie  XpomocoMbl.  IlonoBbie
XPOMOCOMBI.

Henenue knetku — Muto3. CTaguu MUTO3a U IPOUCXOIAIINE B HUX MPOLECCHL. THUIIbI
Muto3a. Kapuoknnes u nutokuHes. buonornueckoe 3HaueHue mMurosa. Perynsuus
MUTOTUYECKOTO IUKIIA KIeTKU. [Iporpammupyemas KiaeTouHasi rTuOenpb — arnomnTos.
DyHKIHUOHATIbHAs TEHOMUKA

OpFaHI/ISM KaK OHOJIOTHMYECKas CHCTEMA

3.1

OnHOKIIETOUHBIE, KOJOHUAIbHBIE, MHOTOKJIETOUHbIE OPraHU3Mbl 1 MHOTOTKaHEBBIE
OpraHU3MBl.

@®opMbl pa3MHOKEHHSI OPIraHU3MOB: Oecrionoe (BKIII0Yasi BEr€TaTUBHOE) U MIOJIOBOE.
Bugpsr Oecrionoro pa3MHOXEHHsSI: TOYKOBaHWE, CHOPYJSIIHSA, (parMeHTanus,
KJIOHUPOBaHHUE.

[TonoBoe pasmuoxxenue. [lonoBbie kieTku, unu ramersl. Meiio3. Craaun Menosa.
IToBenenue xpomocom B Meiio3e. Kpoccunrosep. buonornueckuii cMbici Meiio3a u
II0JIOBOTO Ipoliecca. Melo3 1 ero MecTo B )KM3HEHHOM LIUKJIE OPTaHU3MOB.
[TpenzaponpiieBoe paszButHe. ['ameToreHes y >KUBOTHBIX. [losoBbIe Jke€m€3BI.
OOpa3oBaHue U pa3BUTHE NMOJIOBBIX KieToK. CnepMartoreHe3 u ooreHe3. CTpoeHue
MOJIOBBIX KJIETOK. OIIONOTBOpEHUE U HMOPHUOHAIBHOE pPAa3BUTHUE >KUBOTHBIX.
Crioco0sbI OTIOIOTBOPEHUS: HApYXKHOE, BHyTpeHHee. [lapTeHorenes.
WnauBunyansHoe pa3BUTHE OpraHu3MoB (oHToreHe3). Craguu 53MOpuoreHesa
KHUBOTHBIX (Ha mpumepe Jsrymku). Jpobnenue. Tumbl npobienus. OcoOeHHOCTH
IpoOTeHNUs MIIEKONHUTAIONNX. 3apOJBIIIEBbIe JIUCTKU (TacTpyislus). 3akiaaka
OpraHOB MW TKaHeW W3 3apOoJBIIIEBBIX JUCTKOB. B3auMHOe BIMsSHUE wYacTeu
Pa3BUBAIOIIETOCS 3apoblia (AMOpHOHAIbHAS MHAYKITUS). 3aK/IaKa TIaHa CTPOSHUS
J)KUBOTHOTO KaK pPE3yJlbTaT UEPAPXUUYECKUX B3aUMOJCHCTBHI TE€HOB. BiusHue Ha
SMOPHOHAIBHOE PA3BUTHE PA3TMUHBIX (PAKTOPOB OKPYKAIOIIEH Cpebl.

Poct u pa3Butue xuBoTHbIX. [locTamMOpuonansHelil nepuon. [Ipsimoe u Hempsimoe
pazButue. Pa3Butne ¢ wmeramopdo3oM y OECIO3BOHOYHBIX M TIO3BOHOYHBIX
JKUBOTHBIX. bHolornueckoe 3HauYe€HHE TMPSAMOrO U HENPSAMOIO Pa3BUTHS, HX
pacnpocTpaHeHue B npupoje. Tumbl pocta )XUBOTHBIX. DAaKTOPHI perynsuuu pocra
JKUBOTHBIX M dYenoBeka. CTaluu MOCTIMOPHOHAIBHOTO Pa3BUTHS y KHUBOTHBIX H
yenoBeKa. [lepnospl OHTOreHe3a 4enoBeKa.

Pa3zmuoxenue u pazButue pacrennid. ['lametoput u cnopodut. Meiio3 B KU3HEHHOM
nukIie pactennid. O6pa3zoBaHue CIIOp B Mporiecce Meio3a. ['ameTorenes y pacTeHu.
OmiogoTBOpEHWEe UM pa3BUTHE  PACTUTEIbHBIX  OpraHu3MoB.  J[BoitHOe




OIUIOIOTBOPEHUE Y IBETKOBBIX pacTeHuil. OOpa3oBaHWE W pa3BUTHE CEMCHH.
MexaHu3Mbl PETyJSIUU OHTOT€HEe3a Y PACTEHUI U KHUBOTHBIX

3.2

I/ICTOpI/IH CTAHOBJICHUA W Pa3BUTHUA I'CHCTUKH KAaK HAYKH. OCHOBHBIC TCHETHYCCKHE
IIOHATHUA u CHMBOJIBI. I'omonoruyHbie XPOMOCOMBI, AJIJICJIbHBIC I'CHBI,
AJIBTCPHATHBHBIC ITPHU3HAKH, HOMHHaHTHLIfI u peuecanHHﬁ IIPpU3HAK, TOMO3UI'0TA,
TreTepo3nrora, 4ucras JIMHUA, FI/I6pI/II[BI, T'CHOTHII, (1)€HOTI/IH. OcHoBHBIC METO/AbI
TCHCTUKHU: FI/I6pI/II[OJ'IOl"I/ILIeCKI/II71, HHTOHOFHHCCKHﬁ, MOJICKYJIHPHO'FCHCTI/I‘ICCKI/Iﬁ

3.3

3.4

Monorubpuanoe ckpemuBanue. IlepBoiii 3akoH MeHens — 3aKOH €AnHO00pa3us
ruOpuoB nepBoro nokonenus. [Ipasuno nomuaupoBanus. Bropoii 3axon Mennaens
— 3aKOH pacIIeIUIeHUs] NpHU3HaKoB. LluToNOrMYEecKHe OCHOBBI MOHOTHOPUIHOTO
cKpemuBaHus. ['unore3a 4MCTOTHI FaMeT.

AHanusupyrolee ckpemuBaHue. [IpoMeKyTO4HBI XapakTep HaclelOBaHUS.
Pacmiennienue npu3HaKkoB MIPU HETIOJIHOM JIOMUHUPOBaHUHU.

JurubpusnHoe ckpemuBaHue. TpeTuil 3akoH MeHzens — 3aKOH HE3aBUCHMOTO
HacJIeI0BaHMsl TPU3HAKOB. [{UToI0rn4YecKrne OCHOBBI TUTHOPUIHOTO CKPEIIUBAHUS.
CuenneHHoe HacieqoBaHue Mpu3HakoB. Pabotel T. Moprana. CuemieHHoe
HACJIE0BAHNE F€HOB, HAPYLICHHUE CLETUICHHS MEKly T€HaMU. XPOMOCOMHAasi TEOPHUs
HACJIEICTBEHHOCTH.

I'enetnka mnona. XpOMOCOMHBIM MEXAaHM3M ONpeneNeHus Iojaa. AyToCOMBI H
[IOJIOBBIE XPOMOCOMBI. I'OMOrameTHelii M rereporaMeTHblii 1oj. ['eHeTnyeckas
CTPYKTYpa IOJIOBBIX XpOMOcOM. HaciieroBanue Npu3HaKkoB, CLUEIUIEHHBIX C II0JIOM.
I'enorun kak nenoctHas cucreMa. [imeloTpornus — MHOXKXECTBEHHOE JIEHCTBHUE T€HA.
MHOkK€ECTBEHHBII aJUIeIIA3M. Bsaumozaeiicreue HEeaJlIeIbHbBIX TEHOB.
Komniementapaocts. Onucras. [lonumepus

BzaumoneiicTBue reHoTHIIa M cpeasl pu (opMupoBaHuu (peHoTuna. M3MeHUHBOCTb
npu3HaKoB. KayecTBEHHbIE M KOJIMYECTBEHHBbIE NPHU3HAKH. BHIBl HM3MEHUMBOCTH:
HEHACJICICTBEHHAs 1 HACJIEACTBEHHASI.

Monudukarrionsas ”3MeHIUBOCTb. Poib cpezbl B GOpMUPOBAaHUN MOIU(PUKAIIMOHHON
n3MeHunBoCTH. Hopma peaknum mnpus3Haka. BaprnanuoHHBIM psif M BapHallMOHHAS
kpuBas (B. Moranncen). CoiicTBa Moan(pUKaIIMOHHON H3MEHYMBOCTH.
I'eHoTHIIMUECKass M3MEHYMBOCTh. CBOMCTBA TN€HOTUIMYECKOW W3MEHYMBOCTH. BHIbI
TeHOTUITMYECKON N3MEHUMBOCTH: KOMOMHATHBHAS, MyTal[HIOHHASI.

KomOunatuBHas 13MeHYMBOCTh. Meii03 1 MoJI0BOM Mpoliecc — OCHOBa KOMOMHATUBHOM
U3MEHYMBOCTU. PONb KOMOMHATMBHOM W3MEHYMBOCTH B CO3JaHUM T'€HETHYECKOIO
pazHo0Opa3us B Mpezenax OAHOTO BUA.

MyranyoHHas W3MEHYMBOCTb. BHIbI MyTaluii: F€éHHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrioHTaHHBIE W WHJIYLUPOBAHHBIE MYyTallUU. SIAepHBIE U LUTOIUIA3MATUYECKHUE
mytarmy. ComMaTHueckre M MoJoBble MyTaluu. [IpuynHbl BOSHUKHOBEHUS] MyTallUi.
MyTareHsl 1 X BJIMSHHE Ha OPTaHU3MBL. 3aKOHOMEPHOCTH MYTAlIMOHHOIO IPOLECCa.
3aKOH TOMOJIOTUYECKUX PSAIOB B HaciencTBeHHoW m3MmeHunBoctu (H.M. BaBuios).
BHesnepHas N3MEHUNBOCTD U HACJIEICTBEHHOCTD

3.5

Kapuorumn yenoBeka. MexxayHapoaHas mporpaMMa MCCIeI0BaHUs TEHOMA YeJIOBEKA.
Metonpl W3ydeHUsS TEHETHKHM YeJIOBEKa: TEHEAJOTUUYECKHH, OJM3HEIOBBIMH,
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UUTOT€HETUYECKHUI, MOMYJISIUUOHHO-CTATUCTUYECKUI, MOJIEKYISIPHO-TEHETUYECKU .
CoBpeMEHHOE  ONpeJeJeHUEe TEeHOTUMA: IOJHOTCHOMHOE  CEKBEHHPOBAHME,
FeHOTUNMpOBaHUEe, B TOM uyuciae ¢ nomombio [I[[P-ananu3a. HacnencrBeHHbie
3a001eBaHUsl YeJIOBeKa. | €HHbIE U XPOMOCOMHBIE 0O0JIE3HU YeloBeKa. boyiesHu ¢
HACJIEJACTBEHHON TMPEIPacioiOKEHHOCThIO0. 3HAYEHHE MEIUIIMHCKON TEeHETUKU B
MPEJOTBPALICHUA M JICUCHUH TEHETHYECKUX 3a0oieBaHuii 4enoBeka. CTBOJIOBBIC
KJIETKHU

JomecTukanus u cenekuus. 3apoKJICHUE CENEKIMU U ToMecThKaiuu. Yuenue H.U.
BaBuiioBa 0 1eHTpax MPOMCXOXKIEHUS U MHOr0oOpa3us KyJlbTYpHBIX pacTeHuil. Poib
CEJIEKLUM B CO3JJaHUH COPTOB PAaCTEHUM U MOPOJX *KUBOTHBIX. COPT, MOpOAA, ITAMM.
3aKOH TOMOJIOTHYECKUX PAA0B B HacieAcTBeHHO usmenunBocty H.W. BaBuinosa, ero
3HA4YEHHE JUTS CEJICKIIMOHHON PabOTHI.

Metonpl  ceneKUMOHHOW  paboThl. VckyccTBEHHBIH  OTOOp: MaccoBbli U
VHIUBUYAJIbHBIM. Dransl KOMOMHAIIMOHHON CCJICKIIMH. UcnrwiTanue
npousBoauTeNneil mo noroMctBy. OTOOp 10 FEHOTHUITY C TOMOIIBIO OLIEHKH (PeHOTHIA
IOTOMCTBA M 0TOOp MO TeHoTUIy ¢ nomoibio ananusa JJTHK.

HckyccTBEeHHBII MyTareHe3 Kak METOJ CeJIEKLIMOHHOM paboThl. PaguanuoHHbIi U
XMMHUYECKHHM MyTareHe3 Kak UCTOYHMK MYTAIMH y KyJIbTYPHBIX ()OPM OPraHU3MOB.
Vcnonb30BaHue TeHOMHOTO PeAaKTUPOBAHUS U METOA0B pekoMOnMHaHTHBIX JIHK st
MOJIyYEHUSI UICXOAHOI0 MaTepuaa Jyisl CelIeKIUu.

[lonyuenne mnomumuonoB. BHyTtpuBuaoBas rubpuamzauus. banskopoacTBeHHoe
CKpelllMBaHue, WM WHOpuauHr. HepojacTBeHHOe CKpeliMBaHue, WM ayTOpUAWHT.
I'eteposuc u ero mpuumubl. Mcnonb3oBanue rereposuca B cenekuuu. OtnanéHHas
rubpuamzanyst.  [Ipeomonenune Oecrionust MEXBHUAOBBIX TuOpuaoB. JlocTmkeHus
CEJIEKLIMM PACTEHNH U JKUBOTHBIX

3.7

OOBEKTHI, UCTIONIb3yEMbIE B OMOTEXHOJIOTUH, — KIJIETOUYHBIE U TKAHEBBIE KYJbTYPHI,
MUKpPOOPTaHU3MBI,  HUX  XapakTepucTuka.  TpaaumuoHHas  OMOTEXHOJIOTHS:
xJjie00neueHue, MOJTyYEHUE KUCJIOMOJIOYHBIX MPOIYKTOB, BUHO/IEIIHE.
Muxkpobuonorunyeckuii  cuHTe3. OOBEKTHI MHUKPOOHOJOTMUYECKUX TEXHOJIOTHH.
[TpousBoacTBO OeNka, aMUHOKHUCIIOT U BUTAMUHOB. MICKyCCTBEHHOE OILIOIOTBOPEHUE.
PexoHCTpyKIMS SHUEKIETOK U KIOHUPOBAaHUE KUBOTHBIX. MeETOA TpaHCIUIaHTaUUU
AJ1ep KIIETOK.

XpoOMOCOMHAsi M TeHHas WHXeHepusa. VICKyCCTBEHHBI CHHTE3 T€Ha W
KoHcTpyupoBanue pexkomOuHanTHbIX JIHK. JlocTmkeHuss W mepCHEKTHUBBI
XPOMOCOMHOM ¥  TEHHOM  WHXEHEpUU. MEeTuIMHCKUE  OMOTEXHOJIOTHH.
Hcnonb30BaHnE CTBOJIOBBIX KIETOK

4.1

Cucrema u MHOFOO6pa3I/Ie OpraHn4eCcKoOro Mmupa

Buonornyeckoe paznoodpaszue opranu3mMoB. CoBpeMeHHas CCTEMa OPraHuYeCKOTro
mupa. Ilpunnuner kinaccupukanuu opraHuzMoB. OCHOBHBIE CHCTEMaTHUYECKHE
TPYIIIBI OPraHU3MOB.

OCOOCHHOCTH CTPOEHHUSI W JKU3HEAEATENIbHOCTH OJHOKJIETOYHBIX OpPraHU3MOB.
Bakrepun, apxeu, OJHOKIETOYHbIE TPHOBI, OAHOKJIETOYHBIE BOAOPOCIH, APYTHE
npoTucTsl. KonoHnanbHble OpraHu3Mbl. J[BHYKEHHE OIHOKJIETOYHBIX OPraHU3MOB:




amEOoMIHOE, JKTYTUKOBOE, PECHHYHOE. 3aluTa y OIHOKJIETOYHBIX OPTaHU3MOB.
PaznpaxuMocTh y 0THOKJIETOYHBIX OPraHU3MOB. TakCHChI

4.2

MHoOrokjieTouHble pacTeHus. B3auMOCBsI3b 4acTe€ld MHOTI'OKJIETOYHOTO OpraHu3Ma.
Tkanu, opraibl U CUCTEMbl OPTaHOB MHOTOKJIETOUYHOTO opranu3mMa. Opranusm Kak
enuHoe 1enoe. Tkanu pacteHuil. TUIbl pacTUTENBHBIX TKaHEH: oOpa3oBaTenbHas,
MOKPOBHAs, TPOBOJAIIAS, OCHOBHAas, MexaHwueckas. OCOOEHHOCTH CTpPOCHHSI,
GYHKIMA U pacloJIOKEHUSI TKAHEH B OpraHax pacTeHUM

4.3

4.5

4.6

BereraruBHele ¥ reHepaTuBHbIE OpraHbl pacTeHul. DyHKIMM OPraHOB U CHUCTEM
opranoB. Kapkac pacrenuii. JIBUKEHUE MHOTOKJIETOYHBIX PACTEHUW: TPOMU3MBI U
Hactuu. [lorymomenue BOJBI, YIVIEKUCIONO Tra3a W MUHEPAIbHBIX BEILECTB
pacrenusimu. Jlpixanue pacrenuii. Jnuddysus ra3oB uepe3 MOBEPXHOCTH KIIETKH.
TpaHcniopTHble cHCTeMBl pacTeHud. Beinenenue y pacrenuil. 3amura Yy
MHOTOKJIETOYHbIX pacTteHuil. Kyrukyma. CpenctBa NacCMBHOM M XMMHYECKOU
3amuThl. OUTOHIUBL.

PaznpaxxuMocTs M perymsiuus y OpraHu3moB. Pa3npakuMocTb M peryisnus y
MHOT'OKJIETOYHBIX PACTEHHUI. POCTOBBIE BENIECTBA U UX 3HAUCHUE

MHOroKIJIeTOYHBIE )KUBOTHBIE. B3aUMOCBA3b 4acTEl MHOTOKJIETOYHOI'O OPraHU3Ma.
TkaHu, OpraHbl ¥ CUCTEMBI OPraHOB MHOTOKJIETOYHOrO opranusma. OpraHusm Kak
eauHoe nenoe. ['omeocras. TkaHU )KMBOTHBIX U Y€IOBEKA. TUIIBI dKUBOTHBIX TKAHEH:
SMUTENNANbHASA, COCUHUTENNbHAs, MbllleyHas, HepBHas1. OCOOEHHOCTH CTPOEHMUS,
(GYHKIMHI 1 pacrnoioKeHs TKaHEe B OpraHax *HUBOTHBIX U YEJIOBEKa

Oprasel ¥ CHUCTEMBI OPraHOB >KMBOTHBIX. DYHKIIMM OPraHOB U CHCTEM OpPraHOB.
Onopa Tena opranu3moB. CKeJleTbl OAHOKIETOYHBIX 1 MHOTOKJIETOUHBIX JKHUBOTHBIX.
HapyxHblii 1 BHyTpeHHUH ckeneT. CTpOEHHE U THIBI COEJUHEHMS KOCTEH.
JIBM)KEHHE  MHOTOKJIETOYHBIX JKMBOTHBIX. Ilutanme xuBoTHbIX. IlMTanue
MO3BOHOYHBIX XHMBOTHBIX. [lpixaHue >kuBOTHBIX. KoxkHoe npixanue. YKabGepHoe u
JIErOYHOE JIBIXaHUE.

JIpIxaHue MO3BOHOYHBIX KUBOTHBIX. DBOJIIOLIMOHHOE YCI0KHEHUE CTPOCHUS JIETKUX
ITO3BOHOYHBIX )KMBOTHBIX. JIpIXaTenpHas CUCTEMA YeI0BeKa. MexaHn3M BEHTHIIALINN
JNETKUX y NTUL U MIIEKOIIUTAOMMX. TpaHCIIOPT BEIIECTB Y OpraHu3MoB. TpaHcropT
BELIECTB Yy )KUBOTHBIX. KpoBeHOCHas cucreMa u €€ opranbl. KpoBeHocHas cuctema
MO3BOHOYHBIX KUBOTHBIX. Kpyru KpoBooOpalieHusi. JBOJIOLMOHHBIE YCIOKHEHUS
CTPOEHHSI KPOBEHOCHOM CHCTEMBl II03BOHOYHBIX JKUBOTHBIX. DBrluenenue y
opranu3moB. Beigenenne y kKuBOTHBIX. COKpaTuTelbHbIE Bakyosau. OpraHsl
BbIIeNIeHNs. CBS3b MOJIOCTH TEJNa C KPOBEHOCHOW M BBIACIMTEIBHONM CHCTEMaMH.
Belnenenrie y Mo3BOHOYHBIX JKMBOTHBIX. 3allUTa Y MHOTOKJIETOYHBIX JKUBOTHBIX.
ITokpoBBI M UX TPOU3BOJHBIE.

PasgpaxxuMocTs U peryisiuus y OpraHu3MoB. Pa3apakumMocTb y OJHOKIETOYHBIX
opranu3moB. Takcucel. Pa3apakuMOCTh U peryJsanus y MHOIOKJIETOYHBIX PACTCHUM.
Pocrossble BemiecTBa U X 3HaYCHUE.

HepBHast cuctema u peduiekTopHasi peryssiius Yy MHOTOKJICTOYHBIX >KHBOTHBIX.
HepBHas cucrema u €€ oraenbl. DBOJIIOLIUOHHOE YCIOXKHEHHE CTPOEHHSI HEPBHOU
CUCTEMBI y KUBOTHBIX.




PazpaboTtka anroputMoB u mporpamMMm s 3(G(GEKTUBHOW (QYHKIMOHATBHON
AQHHOTAINH T'€HOMOB, TPaHCKPUIITOMOB, POTEOMOB, MeTaboIOMOB
MHKPOOPTaHU3MOB, PACTCHHUH, JKUBOTHBIX U YEJIOBEKa

5.1

5.2

5.3

5.4

OpI‘aHI/I3M YCJIOBCKA U €TI0 3I0POBLC

Opranel 1 cucTeMBl OpraHoB 4esoBeka. OTaensl rOJOBHOIO MO3ra IO3BOHOYHBIX
XKUBOTHBIX. Pediekc u peduexropnas nyra. besycnoBHble U ycinoBHbIE pedIeKCHI.
['ymopanbHast peryiasuus U S3HIOKPUHHAsI CUCTEMA JKMBOTHBIX M 4esioBeKa. JKeessl
SHJOKPUHHOM CUCTEMBI U UX TOPMOHBI. /[elicTBHEe TOPMOHOB. B3auMOCBs3b HEPBHOU
U DOHIOKpUHHOW cucteM. [wunoranamo-runodusapHas cucrema. Pednexc wu
pednexTopHas nyra. besycinoBHbIe U yCIOBHBIE pe(IeKCh

3amuTa opranu3ma oT Oone3Heil. MiMMyHHas cuctema uenoBeka. KieTouHwlil u
TYMOpPAJIbHBI HUMMYHUTET. BpOoXAEHHBIM, NPUOOPETEHHBIH CHEUPUIECKUI
UMMyHUTET. Teopust  KIOHaIbHO-ceNEeKTHBHOTO  uMmmyHutera  (IL.Dpnux,
®.M.bepuer, C.ToneraBa). BocnamurenbHble OTBETHl OpraHuU3MoB. Poub
BPOXKJIEHHOT'O UIMMYHHUTETA B PA3BUTHU CUCTEMHBIX 3a001€BaHUI

KpoBenocHas cucrema u e€ opranbl. Cep/iie, KpOBEHOCHBIC COCYIbI U KpoBb. Kpyru
KpoBooOparenus. Pabota cepaiia u e€ perysius

JNpixanue denoBeka. Jnpdy3us ra3oB uepe3 MOBEPXHOCTh KJIETKH. JlpIxaTesbHas
cucTeMa yenoBeka. JlpIxaTesbHas MOBEPXHOCTb. Perymsius apixanus. J{pxarenbHbie
00BEMBI

5.5

HI/IHIeBapI/ITeJ'IBHaSI CHCTEMA YCJIOBCKA. OTI[GJ'IBI MUIICBAPUTCIBHOI'0 TpaKTa.
HI/IHIeBapI/ITeJ'II)HLIG KCJIC3bI. BHyTpI/IHOJ'IOCTHOC 1 BHYTPHUKIICTOYHOC MUIICBAPCHUC

5.6

5.7

[TokpoBsl M wux mnpousBogHble. Opransl BblaeneHusd. Ilouku. CrpoeHue u
¢yHKIIMOHMpOBaHKUEe HedpoHa. PUIIbTpalys, CeKpelus 1 00paTHOE BCaCchbIBaHHE KaK
MeXaHU3MBbI pabOTHI OPraHoB BblieeHHs. OOpa30BaHNE MOUH y YeJIOBEKa

I[BI/I)KCHI/IG yeJloBeKa: MbIeyHas cucteMa. CKeleTHBIC MBIIIOBI WM HX pa60Ta.
CTpOCHI/IC Y TUIIBI COEIMHEHUS KOCTel

Teopus sBomonnu. Pazsutne Knu3Hu Ha 3eMie

6.1

OpomtonmonHasa Teopus Y. JlapBuna. IIpeanocbulku BOSHUKHOBEHHS AAPBUHU3MA.
JKu3Hb n HaydHas nesrenbHOCTh Y. JlapBuHa.

JBukyme cuibl 3Bodtouuu BuaoB mo Y. JlapBuHy (BbICOKass MHTEHCUBHOCTD
pPa3MHOXKEHHS  OpPraHM3MOB, HACJIEJICTBEHHass M3MEHYMBOCTh, Ooprba 3a
CYIIECTBOBaHHE, ECTECTBEHHBIN 1 HCKYCCTBEHHBINH 0TOOD).

Odopmnenne cunteTndeckoil teopun sBomroimu (CTD). HeiitpanbHas Tteopus
sBostori. CoOBpeMEeHHass SBOJIIOLIMOHHAs OHMOJIOTHS. 3HAUYEHUE DSBOJIOLMOHHOM
TEOpHH B (POPMUPOBAHUU €CTECTBEHHO-HAYUYHOU KapTUHBI MUPA

6.2

[Tomynsiuyst Kak dJ€MEHTapHasi €IMHALA YBOIIONMHA. COBPEMEHHBIE METOBI OLICHKU
TFEeHETUYECKOr0 Pa3sHOOOpa3usi M CTPYKTypbl Momyssinvid. M3meHeHue reHodoHna
HOMYJISIIMM KaK 3JIEMEHTapHOE SBOJIIOLUOHHOE SBJIEHUE. 3aKOH T'E€HETHYECKOIO
pasHoBecus [x. Xapau, B. BaitnGepra.

OneMeHTapHbIe (AKTOPHI (ABMIKYIME CHIIBI) 3BOMIONMU. MyTallMOHHBIN IpoLecc.
KomOunatuBHas wu3MeHYMBOCTH. [lpeiid TeHOB — cirydaiiHble HEHarpaBlICHHbBIC




U3MEHEHHMs 4YacTOT ajuleieid B momymsmusax. Oddekr ocHoBartens. Murpamun.
Wzomsiust  momymsiuuid:  reorpaduueckas (MpocTpaHCTBEHHas), Ouosoruyeckas
(peripoiyKTHBHAS).

EctectBeHHblIi1 0TOOp — HanpaBisitomuii GpakTop 3Boaonnuu. OOpMbI €CTECTBEHHOTO
oTOOpa: IBWKYIIHHA, CTAOMIIM3UPYIOIMINN, pa3phIBAIOIIHNKA (U3pYNTUBHBIN). [lom0oBO#M
oT0op.

[IpucrnocobaeHHOCTh OPraHU3MOB KaK pe3ylbTaT MUKPOIBOJIOIMH. BO3HUKHOBEHHE
npucnocoOieHuii 'y opranu3moB. Apomopdo3sl W uamoamantanuu. llpumepsr
npucnocoOiaeHuii 'y  opraHu3MoB.  OTHOCHUTENBHOCTh  MPHUCIIOCOOJIEHHOCTH
OpPTraHU3MOB.

Bun, ero «kputepunm U cTpykTypa. BumooOpa3oBaHme Kak — pe3yibTar
MUKpO3BOIIOIMU. M3omsiiust — kitoueBoil (aktop BugooOpazoBanusa. [yt u
crocoObl BU000pa3oBaHus: ajionarpuiyeckoe (reorpauyeckoe), CUMIaTpuIeckoe
(3KOJIOTHYECKOE), «MTHOBEHHOE» (monurIIoN IM3aIus, ruOpUI3aIus).
JTMTeTbHOCTh SBOTIOIIMOHHBIX TPOIIECCOB.

Mexanu3mbl hopMHUpoBaHMs OMOJIOTHYECKOTO pa3HOOOpa3usl.

Posb »BOMIOIMOHHON OWOIOTHM B pa3pabOTKEe HAYYHBIX METOAOB COXPaHEHHS
O6nopazHooOpaszus. MUKPOIBOJIONUS W KOIBOJIOIUS MAPa3HUTOB U HMX XO35EB.
MexaHu3mbl GOPMUPOBAHUS YCTOMUMBOCTH K aHTHOMOTHKAM M CIIOCOOBI OOPHOBI €
Hel

6.3

Metonpl u3yuyeHHs: MakpodBosonuu. [lazeoHTonmornyeckue MeTOAbl H3Y4EHHUS
sBostonnu. Ilepexonubie GopMbl U PUIIOreHETUYECKHE PSAAbI OPTaHU3MOB.
buoreorpaguyeckue mMetonpl u3ydeHus sBomoonuu. CpaBHeHHe (uiopbl U (ayHbI
MaTEepUKOB U OCTPOBOB. buoreorpaduueckue obmactu 3emiu. Bunsl-sHaemuku u
PEJIUKTBI.

OMOpHOJIOTHYECKHE U CPAaBHUTEIbHO-MOP(OJIOTHUECKHE METOMAbl  H3YyYCHMS
IBOMIOLMU. ['€HeTHUeCKMe MeXaHW3MBbl D3BOJIOLUU OHTOICHE3a U  IOSBICHUS
HBOJIIOLIMOHHBIX ~ HOBHIECTB.  ['OMOJIOTMYHBIE M aHAJOTMYHbIE  OpPTraHbI.
Pyaumenrtaphsbie opraisl  H aTaBU3MBI. MonekynspHO-TeHETHYECKHE,
OMOXMMHYECKHE U MaTeMaTUYECKUEe METObl M3YYEeHUs 3BOMIONMH. ['oMoornyHbIe
reHbl. COBpeMEHHbIE METO/IbI TOCTPOEHUS (PUIOTE€HETUYECKUX JIEPEBBEB.
XPOMOCOMHBIE MYyTallU1 U SBOJIIOLIMSI TEHOMOB.

OOme 3akOHOMEpPHOCTH (TpaBmiia) HBOMIOLUH. HeoOpaTUMOCTh IBOIIOIUH.
AnanTtuBHas paguanys. HepaBHOMEpHOCTb TEMIIOB 3BOIIOLUN

6.4

HayuHble rumnore3bl NpoUCX0KIeHUs )KU3HU Ha 3emiie. AOHOTreHe3 U MaHCIePMHUS.
JloHayuHble NpEACTaBIEHUS O 3apOXACHUU KHU3HU (KpeaunoHu3M). [umnoresa
MIOCTOSIHHOT'O CaMO3apOKIEHUS KU3HU U €€ onposepxeHue onbitamu @. Penu, JI.
Cnannanuanmy, JI. I[lactepa. [Iporcxoxaenue sKxu3Hu 1 acCTPOOUOIIOTHSL.

OcHOBHBIE JTanbl HEOPraHWYECKOW 3Boitonuu. llnanerapHas (reojormueckas)
HBOJIOIMS. XUMUYECKask 3BOIONHA. AGHOTCHHBIN CHHTE3 OPraHUYECKHUX BEIIECTB U3
Heoprannueckux. Omeir C. Mumnepa u I'. Opu. OO6pa3oBanue MoIUMEPOB W3
MoHoMmepoB. KoareppaTHas runote3a A.M. OnapuHa, runores3a nepBUYHOTO OyJIbOHA
Jx. Xonneiina, reaetndeckas runotesa I'. Mémnepa. Pu6oszumsl (T. Uek) u runoresa




«wvupa PHK» V. Tunbepra. ®opmupoBaHnue MeMOpaH U BO3HHKHOBEHHE
IIPOTOKJIETKH.

Hctopua 3emnn m meronpl €€ m3ydeHus. VIckomaeMble OpPraHMYECKHE OCTaTKH.
['eoxpononoruss u e€ meronpl. OTHOCUTENbHAss M AOCONIIOTHAS TI'€OXPOHOJIOTHUS.
I'eoxpoHOIOrMYeCcKas 1IKaja: 0HbI, 3Pbl, IEPUOBI, ITOXH.

Havanpnple 3Tamel opraHudeckod 3Bomtouud. [losBieHME W DBOIIOLMS IEPBBIX
KJIETOK. OJBoJtoLMs  Mera0onu3ma. BO3HUKHOBEHHE TEPBBIX  HKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIJIEHKM KaK aHAJIOT MEPBBIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokapruoTsl ¥ 3YKapHOTHI.

[Ipoucxoxxnenue 3ykapuoT (cuMOMOTEHE3). DBOJIOLMOHHOE MPOHCXOXKICHUE
BUpycoB. [IpoucxokneHrMe MHOIOKJIETOYHBIX OpPraHu3MOB. BO3HHMKHOBEHHE
OCHOBHBIX I'PYIIII MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE 3Talbl 3BOJIIOLNH BBICIINX pacTeHU. OcHOBHBIE apoMOp(03bl pACTEHUH.
Breixon pacrenuil Ha cymy. llosiBieHne cIOpOBBIX pacTeHMH M 3aBOEBAHUE HUMU
cymu. CemeHHble pacteHus. [Ipoucxoxienne BETKOBBIX PaCTEHUI.

OcCHOBHBIE 3TaIlbl 3BOJIIOLUY )KUBOTHOIO MUpa. OCHOBHBIE apOMOP(O3bl JKUBOTHBIX.
Benpckas gayna. KemOpuiickuii B3pbIB — MOSIBIICHHE COBPEMEHHBIX TUTIOB. [lepBbIe
XOpAoBble KUBOTHbIE. JKU3Hb B BOjE. DBOJIOLUS MO3BOHOYHBIX. [IpoucxoxaeHue
ampuouit n pentwimid. IIpoucxoxkaeHune MmiekonuTalmUx M Otul. IlpuHiun
KIro4yeBoro  apomopgosza. OcBoeHHe OECIO3BOHOUYHBIMH U TO3BOHOYHBIMU
YKUBOTHBIMU CYIIH.

Pa3BuTHe ku3HU Ha 3emiie IO 3paM U NEPHUOAAM: apXeH, NMPOTEpPO30H, MAIEO30M,
Me3030H, kaitHo30M. OO11as XapakTeprUCTUKa KJIMMaTa U re0J0rH4eCKUX IIPOLECCOB.
[TosiBneHue u pacuBeT XapaKTepHbIX OPraHU3MOB. YTJI€00pa30BaHUE: €ro YCIOBHS U
BIIMSIHUE HA TA30BBIN COCTAB aTMOC(EPHI.

MaccoBble BbIMHpPAHUSI — 3KOJOTMYECKHE KpHU3UCHI mpouuioro. IlpuumHbl 1
CIIEICTBUS MacCOBBIX BbIMHpaHUil. COBpEMEHHBIM SKOJIOTMYECKHH KpPU3HC, €ro
0COOEHHOCTH

6.5

Pasnenst w 3agmaum  antpomoioruu. Metoasl aHTpomnojoruu. CTaHOBJIEHHE
MpEJICTaBICHUH O MPOUCXO0KIeHIH yenoBeka. CoBpeMeHHbIE HayYHbIe TEOPUH.
CxonctBo uenoBeka C JKMBOTHBIMHM. CHCTEMaTHYeCKOe I0JIOKEHHE 4YeJIOBEeKa.
CBuzerenbcTBa  CXOACTBA  4YEJIOBEKA € JKMBOTHBIMHM:  CPAaBHMTEJIBHO-
Mophoornueckue, AMOPHUOIIOTUYECKHE, (bU3HO0IOr0-OMOXUMIYECKHE,
noseneHyeckue. OTMUns 4eIoBeKa OT KUBOTHBIX. [IpAMOX0KIeHHE U KOMILUIEKC
CBSA3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE TOJOBHOTO MO3ra M BTOPOM CUTHAJIbHOMN
CUCTEMBI.

JBuwxyme cunbl  (pakTophl) aHTpoOmoreHe3a: OHOJIOTUYECKHE, COLMANbHbIE.
CooTHorieHre OMOJIOTHYECKUX M COLMANBHBIX (DAKTOPOB B aHTPOIIOTEHESE.
OCHOBHBIE CTauU AHTPOIOreHe3a. ABCTPAIIONUTEKA — JBYHOTHE MPEIAKH JIFOACH.
UYenoBek yMenbli, IepBbI€ U3TOTOBJICHUS OPYAUi TpyAa. YenoBeK NpsSaMOXOAsSIIUN U
NepBbI BBIXOA JoAeH 3a npenensl Adpuku. Yenosek reiaensoeprckuit — oomuit
IPEIOK HEaHJEpTalbCKOTO YEJIOBEKa U  4YelloBeKa paszymHoro. YenoBek
HEAaHJEPTAIILCKUN Kak BUJ JIIOJEH XOJOJHOTO KiMmara. YenoBeK pa3yMHBIN




COBPEMEHHOI'0 TUIIa, JEHUCOBCKUN YEJIOBEK, OCBOCHNE KOHTUHEHTOB 3a IpeesiaMu
Adpukmu.

OBOJIIOLIMS COBPEMEHHOT0 yesioBeKka. EcTecTBeHHbIM 0TOOP B MONYJIALMAX YelIOBEKa.
MyTamonHbIi nporecc U noaumopdusm. IlomynsimonHsie BOJIHBI, Apeiid T'eHOB,
MUTrpanus 1 «3PpQPeKT 0CHOBATENA» B HOMYJISALHUAX COBPEMEHHOI'O YeJIOBEKa.
UYenoseueckue pacel. [lonsTue o pace. bosbiue packl: eBporieon1Has (eBpa3uiickas),
aBCTPAJIO-HErPOMIHAS (3KBATOpPHAJIbHAS ), MOHT0JIONIHAA (a3MaTCKO-aMEPUKAHCKas).
Bpems n nyrtu pacceneHus uenoBeka MO IlaHeTe. EAMHCTBO 4enoBE4ECKUX pac.
Hayunas nHecocrosTenbHOCTh pacu3ma. [IpucrnocoOIeHHOCTh YenoBeKa K pa3HbIM
YCIIOBHSM OKpYXaroIei cpensl. BnusHue reorpaduueckoii cpensl u apeiida reHos
Ha MOP(}OJIOTHIO U (PU3HOJIOTHIO YETOBEKA

7.1

7.2

DKOCHCTEMEI U MMpuCymue MM 3aKOHOMECPHOCTHU

Pa3pnenb! u 3agaun sxosiorun. CBsA3b 3KOJIOTHH C IPYTUMU HayKaMH.

Metonsl sxonoruu. [loneBbie HabMOeHUS. DKCIEPUMEHTHI B SKOJIOTHH: IPUPOIHBIE
u 1aboparopHbie. MoaenupoBaHue B 9KOJOTHH. MOHUTOPHHT OKPYXAIOIIe cpepl:
JIOKaJIbHBIN, pErHOHAJIbHBIN U TJI00AIbHBIN

Okonoruyeckre (GakTopbl U 3aKOHOMEpHOCTH ux jedctBus. Kiaccudukarus
9KOJIOTHYECKUX (haKTOpOB: abuoTHyecKkre, OMOTHYECKUe, aHTpororeHHsle. Ooue
3aKOHOMEPHOCTH JeHcTBUS 3Koorndyeckux ¢axtopoB. IIpaBuno munumyma (K.
HInpenrens, 0. JIn6ux). TonepaHTHOCTb. DBpPUOMOHTHBIE M CTEHOOMOHTHBIE
OpraHU3MBlI.

Abuotnueckue (axrtopsl. CBeT Kak 3kojorumdeckuit ¢akrop. [leilcTBue pas3HbIX
Y4aCTKOB COJIHEYHOI'O CIIEKTpa Ha OPTaHU3Mbl. DKOJOTHYECKHE TPYIIBI pACTEHUH U
JKUBOTHBIX 110 OTHOIIEHUIO K cBeTy. CUTrHaNbHast posib cBeTa. doronepuoausm.
Temmeparypa kak skojoruueckuil ¢pakrop. JleiictBue TeMnepaTypbl Ha OpraHU3MBI.
[ToMKMIOTEPMHBIE U TOMOMOTEPMHBIE OPraHU3MbI. DBPUTEPMHBIE U CTEHOTEPMHBIE
OpraHu3MBl.

BraxnocTs kak skonornueckuii pakrop. [Ipucnocobnenns pacteHUH K MOAIEP/KaHHIO
BojHoro Oamanca. Kiaccudukanms pacreHHMil 1O  OTHOLIEHMIO K  BOJE.
[TpucnocoOaeHns KUBOTHBIX K H3MEHEHHIO BOAHOTO PEXKHUMA.

Cpenpl o0uTaHHS OpraHuU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAas, IOYBEHHas,
rIyOMHHAas ~ TOANOYBEHHAsl,  BHyTpuUopraHuzMeHHass.  Du3nKo-XuMHUYecKue
0COOEHHOCTH cpeji 00uTaHusl OpraHnu3MoB. [IpucnocobneHust OpraHu3MoB K )KM3HH B
pa3HBIX Cpeaax.

buonorunueckue purMmbl. BHentHue u BHyTpeHHHE pUTMBL. CyTOYHBIE U TOAMYHBIE
putMmbl. IlpucnocoOneHHOCTs OpPraHU3MOB K CE30HHBIM HM3MEHEHHUSM YCIOBHM
YKU3HU.

Kuzuennsle Gopmbl opraHuzMoB. [loHsiTHe o xu3HeHHOUM ¢opme. JKu3HeHHbIE
(GopMBl pacTeHUi: AepeBbsl, KyCTAPHMKH, KYCTapHMUYKH, MHOTOJIETHHE TPaBBl,
oJlHOJIeTHUE TpaBbl. JKU3HEHHbIE (OPMBI JKUBOTHBIX: TMAPOOHMOHTHI, F€OOMOHTHI,
a’poOnoHTHEI. OCOOCHHOCTH CTPOCHHS M 00pa3a KU3HH.

buotnueckne daktopel. Bumbl OMOTHYECKHUX B3aMMOJCHCTBUN: KOHKYPEHIIHS,
XHUIIHUYECTBO, cuMOM03 U ero ¢opmbl. [lapazutusm, Koomepamusi, MyTyaju3M,




KOMMEHCAIIU3M (KBapTHPaHTCTBO, HaXJICOHUUYECTBO). Herpoduueckue
B3aUMOJICHCTBUS (Tonu4eckue, popudeckue, padbpuyeckue). 3HaUCHHUE OMOTHUESCKUX
B3aMMOJICHCTBUI /Jisl CYIIECTBOBAaHUS OPraHU3MOB B cpene oburtanus. [Ipunimn
KOHKYPEHTHOT'O UCKJIFOUEHUS

7.3

7.4

DKOJOTUYECKUE XapaKTePUCTUKU Tomymsauuu. llomynsanus kak Ouosormyeckas
cuctema. Ponb HEOMHOPOAHOCTH Cpelbl, Pu3ndeckux OaphbepoB U OCOOESHHOCTEH
Ouoyoruv BUIOB B (OPMUPOBAHMM MPOCTPAHCTBEHHOW CTPYKTYPHI MOIYJSLIUMN.
OCHOBHBIE TIOKAa3aTelyd NOMYJISALHUU: YUCIECHHOCTb, IUIOTHOCTb, BO3PACTHAs H
II0JIOBAsI CTPYKTYPA, POKIAEMOCTh, IPUPOCT, TEMII POCTa, CMEPTHOCTh, MUTPALIMSL.
Okosioruyeckass CTpykTypa nonyiasuuu. OILleHKa YHUCIEHHOCTH IONYJISLHH.
JvHamuka monmysadanuyd U €€ perysiuusa. BUOTHYECKHH MOTEHIMAal MNOMYJISLUY.
MoaenvpoBaHue JUHAMUKHA NOMYJAUU. KpuBble pocTa YMCIEHHOCTH MOMYJIALIUY.
KpuBsie BbDKMBaHMS. Perymsnus YHCICHHOCTH TMOMYJSIUN: pPOJb (aKTOPOB,
3aBUCAIIMX U HE 3aBUCAIIMX OT IUIOTHOCTH. DKOJOTUUECKHE CTpaTeruu BUJIOB (I- U
K-ctparerum).

[Tonsite 00 skojoruueckoi Huine Buga. Mectrooburanue. MHOromepHasi MOZEINb
skojornueckor Humm Jx.J. XatunmHcona. Pa3Mepbl 3KOJIOrMYECKON HUIIM.
[loTeHuumanbHas U peain30BaHHAs HULIM.

Bun kak cucrema nonynsuuil. Apeansl BUIOB. BUIIBI M X KU3HEHHbBIE CTPATETUU.
3aKOHOMEPHOCTH TIOBEJACHHUS M MUTPAIMKA KUBOTHBIX. buoiormdeckue HHBA3UU
qy>KEPOJIHBIX BUIOB

CooOmiectBa opranu3moB. buoiieHo3 u ero cTpyktypa. CBsi3u MeXay OpraHu3MaMu
B OwuomeHoze. OkocuctemMa Kak oOTkpeiTas cucrema (A.Jx. Tencnm).
OyHKIMOHATbHBIE OJIOKM OPraHU3MOB B KOCHUCTEME: MPOAYIEHTH, KOHCYMEHTHI,
penyuentsl. Tpoduueckue ypoBHH. Tpoduyeckue menu u ceTu. AOHOTHUUECKHE
Os10ku skocucteM. [louBbI M WIIBI B 3KOCHUCTEMaX. KpyroBopoT BEIIECTB U MOTOK
SHEPIrUU B 3KOCUCTEME.

OcCHOBHBIE TIOKa3aTeM JIKOCUCTEMBbI. buomacca W TPOAYKIHsA. DKOJIOTHYECKUE
MUPAMHUJIBI YUCEIl, OMOMACCHI U DHEPTHH.

HanpaBnenHble 3aKOHOMEpHBIE CMEHBI COOOIIECTB — Cykieccuu. llepBuuHble U
BTOPUYHBIE CYKIIECCUU U X MPUYUHBL. AHTPOIIOT€HHBIE BO3JECHCTBUS HA CYKLIECCHHU.
KnumakcHoe coobmiectBo. bruopasHooOpasue U MONHOTa KPYroBOpPOTa BEMIECTB —
OCHOBA YCTOMYHMBOCTH COOOIIECTB.

[IpupoagHble HKOCHCTEMBI. AHTPOIMOIE€HHBIE SKOCUCTEMBI. ATPOIKOCHCTEMA.
ArporieHo3. Paznuans Mexy aHTpOITOT€HHBIMH U IPUPOTHBIMU SKOCHCTEMAMU.
VYpboskocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. ['opoackas ¢uiopa u
dayna. CuHaHTponu3aiusi ropojackor ¢ayHel. buonorudyeckoe u X03sSHUCTBEHHOE
3HAUEHUE AarpodKOCUCTEM U YpPOOIKOCHUCTEM. 3aKOHOMEPHOCTH (HOPMUPOBAHUS
OCHOBHBIX B3aUMOJICHCTBUI OPIraHU3MOB B 9KOCUCTEMAX.

Ilepenoc sHepruyM M BELIECTB MEXAY CMEXKHBIMU IKOCHCTEMAMHU. Y CTOMYHMBOCTH
OpPraHU3MOB, MOIYJISIIIUI U S3KOCUCTEM B YCIOBUAX €CTECTBEHHBIX U AHTPOIOT€HHBIX
BO3JICUCTBUI




7.5

buocthepa — oOmermanerapHas o6onodyka 3emiH, TI€ CYIIECTBYET I
cymecTBoBaia xxu3Hb. Yuenue B.U. Bepnanackoro o 6uocdepe. O6mactu 6uocheps
u e€ cocraB. JKuBoe BemiecTBo Onochepsl U ero PyHKITUH.

3akoHOMEpHOCTH cymecTBoBaHus Ouochepbl. OcobeHHOocTH Omochepbl Kak
ro6aneHOM sKocucTeMbl. JluHamuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEIIECTB U OMOTCOXMMHUYECKUE UKIBI (YIIepoaa, a30Ta). PUTMUYHOCTE SIBJICHHA B
ouocdepe.

3onanpHOCTh OMOchepsl. Ilonstue o O6uome. OCHOBHBIE OMOMBI CYIIW: TYHIpA,
XBOMHBIE JIeca, CMEIIaHHBIC U IUPOKOJIUCTBEHHBIE JIeca, CTEIH, CABAHHBI, ITyCTHIHH,
TPOIHMYECKHE JIeca, BHICOKOTOphs. Kimmmar, pacTuTenbHbIN U 5KUBOTHBIM MUP OHOMOB
CYIIN.

Ctpyktypa ¥ (GYHKIUS KUBBIX CHUCTEM, OLIEHKA HMX PECYpPCHOTrO IMOTEHIMala W
ourochepHbIX (YHKIIHIA

7.6

DKOJIOTHYECKUE KPHU3UChI M MX IpuuuHbl. Bo3zaeiicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHue BO3IYIIHOHM cpenbl. OxpaHa Bo3ayxa. 3arpsi3HEHHWE BOJTHOW CpEbl.
Oxpana BOIHBIX pecypcoB. Pazpymenue mouBbl. OXpaHa MOYBEHHBIX PECYPCOB.
H3meHeHue kumara.

AHTpPOIIOTEHHOE BO3/ICHICTBHE HAa pPACTUTEIbHBIA M KUBOTHBIM Mup. OxpanHa
pPacTUTEIBHOTO M JKMBOTHOTO MHpa. OCHOBHBIC MPHUHIMIBI OXPaHbl MPHUPOJIBL.
Kpacupie xaurn. Ocobo oxpansembie mnpupoansie Teppuropuu (OOIIT).
Boranuueckue casbl ¥ 300JI0TUUECKHUE MTAPKH.

OCHOBHBIC TIPUHIIMITBI yYCTOMYMBOTO PA3BUTHS YEJIOBEYECTBA U MPHPOJIEL.
PannonanbHOE PUPOAOIIOIBE30BAHNE U COXPAaHEHHE OMOJIOTUYECKOTO Pa3HOOOpasUsl
3emun




ViIl. YYEBHO-METOANYECKOE OBECIHEYHEHUE OBPA3OBATEJIBHOI'O
IMPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

1. Tepemos, A.B. buonorus. buonoruueckue cucrems! 1 nporeccsl. 10 kinacc: yriyOneHHbIH
ypoBeHb: yueOHuk / A.B. Tepemos, P.A. IlerpocoBa. — 14-15-e uz ., ctep. — MockBa: MHemMO31Ha,
2023, 2024. — 400 c.: ui.

2. Tepemos, A.B. buonorus. buonorundeckue cucremsl 1 iporiecchl. 11 kimace: yriyOaeHHBIH

ypoBeHb: yueOHuk / A.B. Tepemos, P.A. IlerpocoBa. — 14-15-¢ u3zn., ctep. — MockBa: MHeMO31Ha,
2023, 2024. — 400 c.: ui.

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

1. Tepemos, A.B. buosorus. 10 kiacc: Mmeroandeckoe mocooue st yuaurens (yriryOonEHHbIHI
ypoBens) / A.B. Tepemos, P.A. IletpocoBa. - MockBa: Muemo3una, 2024. - 240 c. - ISBN 978-5-
346-04567-8.

2. Tepemos, A.B. buomnorus. 11 kinacc: Mmeroanyeckoe mocodue st yuurtesst (yriryOa&HHbIH
ypoBens) / A.B. Tepemos, P.A. IlerpocoBa. - MockBa: Muemo3una, 2024. - 224 c. - ISBN 978-5-
346-04568-5.

3. [lerpocoBa, P.A. buonorus. 10-11 kiaccel: nporpaMMa U TeMaTH4YECKOE IUIAHUPOBAHUE
(yrmyonénnsiit ypoens) / P.A. IlerpocoBa, A.B. Tepemos. - MockBa: Muemo3suna, 2024. - 128 c.
- ISBN 978-5-346-04569-2.

NUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET
1. Poccuiickast 3siekTponnas mkoua (https://resh.edu.ru/)
- Buieoypoku 1o BceM y4eOHbBIM IpeaMeTaM

- lHTepakTHBHBIC 3aaHUSI

- Meroguueckue MaTepuabl

1. MockoBckas dekTponHas mkoJa (https://uchebnik.mos.ru/)
- bubnmnoreka yueOHBIX MaTepHalioB

- ClieHapuu ypoKOB

- TecToBbIC 3a1aHUS

2. OUIIN (PenepaiabHblii HHCTHTYT Neaarornyeckux usmepenmii) (https:/fipi.ru/)
- lemosepcuu EI'D

- OTKpBITHIN OaHK 3a1aHUN

- Meroanyeckre peKOMEeH/TaIluH

4. SAnpexc.Yueonuk (https://education.yandex.ru/)

- lHTepakTHBHBIC 3a1aHUsI

- ABTOMaTHu€ecKas mpoBepka

- [lepconanu3upoBaHHbIE TPAEKTOPUU
5. Yun.py (https://uchi.ru/)

- lnTepakTUBHBIE KypChI

- OnuMnOuaabl

- CTaTuCTHKa yCIIEBAEMOCTH

6. HNudoypox (https://infourok.ru/)
- Buneoypoku

- Tecthr

- Meroanyeckue pa3paboTKu
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