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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma o yue6HOMY npeaMety "buosorus” (nanee - 6Mo0THs) HAa YPOBHE CPEIHETO
obmiero oopazoBanus paspadorana Ha ocHoBe DenepanpHOro 3akona ot 29.12.2012 Ne 273-03
«O06 obOpazoBanun B Poccuiickoit Depepannn»y, ®PI'OC COO, Konnenmuu mnpenomaaBaHus
yuebHoro mnpeamMera «bruoOrus» U OCHOBHBIX MOJOXKEHHN (herepaibHON padoyeil mporpaMmbl
BOCIUTAHHUS.

VYuebusiii npeamer «buonorus» yrimyOnénnoro ypoBHs wu3yudenus (10—11 xmaccer)
ABIISIETCS. OJJHUM M3 KOMIIOHEHTOB IpeIMETHO 00nacTu «EcTecTBEeHHO-HAYYHBIE MPEAMETHIY.
Cornacuo monoxenusim ®I'OC COO mnpodunpHble y4deOHBIE MPEIMETHI, H3y4aeMble Ha
yriyOJIEHHOM YPOBHE, SIBJISIFOTCS criocoOoM auddepeHnmnanu 00y4eHus Ha YpOBHE CPETHETO
oOmiero oOpa3oBaHUs M MPHU3BAaHBl OOECIIEYUTH MPEEMCTBEHHOCTh MEX/JYy OCHOBHBIM OOIIHM,
CpeIHUM OOIIUM, CpPeIHUM MPOPECCHOHANBHBIM W BBICHIMM OOpa3oBaHHeM. B To ke Bpems
KKIBIA U3 ATUX Y4E€OHBIX IIPEIMETOB JODKEH ObITh OPUEHTHUPOBAH HA IPUOPUTETHOE PELLIEHUE
0o0pa3oBaTeNbHbIX, BOCIUTATEIbHBIX U PA3BUBAIOIIMX 3ajay, CBSA3aHHBIX C MpodopueHTauen
0o0y4aroluxcsi U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOM 00JacTM Hay4dHOro 3HaHUS,
CBSA3aHHOTO C OWOJOTHEH, MEOUIIMHON, SKOJOTHEH, IMCHUXOJOTHEH, CIIOPTOM HIM BOCHHBIM
JIEJIOM.

[Iporpamma no yue6HOMy npeamery "buonorus" gaét mpencraBieHre O LIETU U 3aa4ax
u3ydeHus yueoHoro npeamera «buonorus» Ha yriiyOJ€HHOM ypOBHE, OIIpeesieT 00s13aTeIbHOe
(MHBapuaHTHOE) TMPEAMETHOE COJAEp)KaHUEe, €r0 CTPYKTYpHUPOBAHHME MO paszienaM U Temawm,
pacrpenienieHue 1o KiaccaM, peKOMEHIYET IMOCIe0BaTeIbHOCTh H3yYeHHs y4eOHOT0 MaTepuraa
C yu€TOM MEXIIPEIMETHbIX W BHYTPUIIPEAMETHBIX CBS3€d, JIOTHMKM Yy4eOHOro Mpoiiecca,
BO3PACTHBIX OCOOCHHOCTEH 0OydJarommxcsi. B mporpamMMe 1o OHONOTHH peali30BaH MPUHITUTT
MPEEMCTBEHHOCTH C HW3Yy4Y€HHEM OHOJOTMM Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHus,
Onaromapss 4yeMy [pPOCMaTpHUBAaeTCs  HANpPaBICHHOCTh HA  IOCJIENYIOIIEe  pa3BUTHE
OMOJIOTUYECKNX 3HAHHWM, OPHUEHTUPOBAHHBIX Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYYHOIO
MHUPOBO33PEHUS, IKOJIOTHIECKOTO MBIIUICHUS, MPEJACTaBICHUNA O 3A0pPOBOM 00pas3e KHM3HH, Ha
BOCIIUTaHHE OEpeX HOro OTHOIIEHHUS K OKpyXarolled mpupoiHoil cpere. B mporpamme mno
OMOJOTUM Tak)Ke IMOKa3aHbl BO3MOXHOCTH ydeOHoro mnpeamera «buonorus» B peanu3anuu
tpeboBanuit ®PI'OC COO k MiIaHUPYEeMbIM JMYHOCTHBIM, METAlpeJAMETHBIM MU HPEAMETHBIM
pe3yapTaTaM oO0yueHus ¥ B (OPMHUPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIHHOMN
NeSITeIbHOCTH O0YYaloIUXCA 10 OCBOEHHMIO COJEp:KaHUs OHOJOrMYEcCKOro oOpa3oBaHMs Ha
YPOBHE CpeHEero 0011ero oopa3oBaHus.

VYuebHblit npeaMer «buosorus» Ha ypoBHE cpeaHero olmiero oOpa3oBaHUS 3aBeplIAET
Ouonoruueckoe 0Opa3oBaHUE B IIKOJE U OPUEHTUPOBAH Ha pacIIMpeHue U yriyOlieHne 3HaHuM
oOyyaromuxcst O JKMBOH TpUpPOAE, OCHOBaX MOJEKYISIPHOW M KIETOYHOM Ouosoruw,
HMOpHUOJIOTUN U OMOJOTUHU Pa3BUTHS, T€HETHKH, CENEKIUH, OMOTEXHOJIOTHH, 3BOIIOIMOHHOTO
YUEHUS U KOJIOTHH.

N3yuenue yuebHoro npeamera «buonorus» Ha yriayOJIeHHOM YPOBHE OpPUEHTHMPOBAHO Ha
HOJArOTOBKY OOYyYaroIuXcs K MOCJEAYIOIIEMY MOJXY4YEeHUI0 OMOIOTMYecKoro oOpa3oBaHUsS B
By3aX M OpPraHM3alMsIX CPEJAHEro MpodeccHoHaNbHOro 0opazoBaHus. OCHOBY €ro coiepx aHus
COCTaBJIIET CHUCT€Ma OHMOJOTMYECKMX 3HAHMH, MOJIYYEHHBIX MpPU HM3YYEHUH OOYy4aromUMUCS
COOTBETCTBYIOIIMX CHCTEMaTHYECKHX pa3AesioB OWOJIOTMM Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3oBanus, B 10—11 kinaccax 3TH 3HaHUS MOTYYarOT pa3BuTHe. Tak, paCIIUPEHbl U yIIIyOJIeHbI
OMOJIOTHYECKHE 3HAHUS O PACTEHMSX, >KMBOTHBIX, Ipubax, OaKTepusix, OpraHu3Me 4YeloBeKa,
O0IIMX 3aKOHOMEPHOCTSX MKU3HH, JOMOJHHUTEIbHO BKJIIOYEHBl OHOJIOIMYECKHE CBEACHUS
MPUKIATHOTO M TOMCKOBOTO XapaKTepa, KOTOpPhlE MOKHO HCIOJB30BaTh KAK OPUEHTHUPHI IS
nocienyomero Beidopa npodeccun. BozMokHa Takke MHTErpausi OMOJIOTHYECKUX 3HAHUM C



COOTBETCTBYIOLMMH 3HAHUSAMH, TOJTYYEHHBIMU O0YYaIOIIUMUCS MPU U3yYCHUHN (PU3UKU, XUMHH,
reorpaduy 1 MaTEMaTHUKH.

Crpykrypa mporpamMmbl 1o ydeOHOMY mpenMery "buomorus" orpaxkaer CHCTEMHO-
YPOBHEBBIM M SBONIOIMOHHBIN MOAXOABI K H3yueHuto Ouonoruu. CoOriacHo UM, HU3y4aroTCs
CBOICTBa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJISl )KUBBIX CUCTEM PA3HOI'O YPOBHS OpraHU3allMH,
SBOJIIOIIMM OPraHUYECKOT0 Mupa Ha 3emiie, COXpaHEeHHs OHOJIOTHYecKOro pazHooOpasus
wianetsl. Tak, B 10 kiacce M3y4yaroTCs OCHOBBI MOJIEKYJISPHOW M KIETOYHOW Ouojoruwy,
SMOPUOJIOTHH U OMOJIOTHH Pa3BUTHUS, TEHETUKU U CEJEKUNU, OMOTEXHOJIIOTUN U CUHTETUYECKON
OMOJIOTHH, aKTYyaJU3UpPYIOTCS 3HAaHUS OOydJarolmMxcs MO OOTaHUKE, 300JI0THH, AHATOMHH,
¢uznonoruu venoseka. B 11 kitacce M3y4aroTcsi SBONIOIMOHHOE yYEHHE, OCHOBBI HKOJIOTUU U
yueHue o 6uocdepe.

VYueOuplii mnpeamer «buonorus» mnpus3BaH OOECHEUUTh OCBOCHHE OOYYarOIIUMUCS
OMOJOTMYECKUX TEOPUM M 3aKOHOB, WJEH, NPUHLMIIOB W TIpPaBWi, JIeKAllUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHON KapTHHBI MHUpa, 3HaHUH O CTPOEHUHU, MHOrooOpazuu u
0COOEHHOCTSIX KIIETKH, OpraHu3Ma, IOIMyJIAIuN, OWOLEHO03a, SKOCHCTEMBI, O BBIIAIOIIMXCS
HAyYHBIX JOCTHKCHMSIX, COBPEMEHHBIX HCCIICIOBAaHHUSIX B OWOJIOTUH, MPUKIATHBIX aCIEeKTax
Ounonornyeckux 3HaHWM. /s pa3BuTHS W MOAAEp)KaHUS WHTEpeca O0O0YJaromuXcss K OMOJIOTHH
HapsIly CO 3HAYUTEIBHBIM 00BbEMOM TEOPETHUYECKOIO MaTepuasia B COACPKaHUH MPOrPAMMBI IO
OMOJIOTHH TIPEyCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAaHOBJICHHS W PA3BUTHS TOW WM UHOU
obnactu OMONOTHH, BKJIAJIOM OTEUECTBEHHBIX M 3apyOeKHBIX YUEHBIX B PEIICHUE BaXKHEHIINX
OMOJIOTUYECKHUX M HKOJIOTHIECKUX MTPOOIIEM.

Lenp u3yuenus yuebnoro npenmera «buosjorus» Ha yriayOn€HHOM ypoOBHE — OBIa/ICHUE
00y4JaromuMHUCs 3HAHUSAMH O CTPYKTYpHO-()YHKIIMOHAJIBHOW OpraHU3allMi JKUBBIX CHUCTEM
pa3HOro paHra v NpHOOpeTeHNUEe YMEHHI MCIOIB30BaTh 3TU 3HAHUS B (DOPMUPOBAHHH MHTEpeca
K onpeaenéHHol 001acTh MpoPeCCHOHATBHON NEATEIIBHOCTH, CBSI3aHHONW ¢ OMOJIOTHEH, WM K
BBIOOPY yueOHOro 3aBeIeHUs ISl IPOAOHKEHUSI OMOIOTHYECKOro 00pa3oBaHusl.

Jloctuxenue 1enu u3ydeHus ydeOHoro npeamera «buosnorus» Ha yriiyOJ€HHOM YpOBHE
o0ecreunBaeTcs pelieHrueM CIeIYIOIMUX 3a1au:

OCBOCHHE  OOYYalOIMMHUCS  CUCTEMbl  OMOJIOTMUECKMX 3HAaHMM: 00  OCHOBHBIX
OMOJIOTHYECKUX TEOpUSX, KOHLEMIMAX, TMIIOTe3aX, 3aKOHAX, 3aKOHOMEpPHOCTSAX W IpaBHIIaX,
COCTaBJISIIOLMX COBPEMEHHYIO €CTECTBEHHO-HAayYyHYI0 KApTUHY MHpa; O CTPOCHHH,
MHOTr000pa3u U 0COOEHHOCTSX OMOJIOTHUECKUX CHUCTEM (KJIETKA, OPraHu3M, MOIMYJSALUs, BUJ,
OouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHSAX U COBPEMEHHBIX HCCIEIOBAaHUSX B
OHOJIOTHH;

O3HAKOMJICHHE  OO0ydYaromMxcsi €  METOJAAMU  TO3HAHMUSA  JKUBOM  NPHUPOABI:
UCCIIEI0BATEIbCKUMH METO/IaMU OMOJIOTHYECKUX HayK (MOJIEKYJISIPHOM M KI€TOYHOW OMOJIOrHH,
AMOpHUOJIOTUN U OMOJIOTUH PAa3BUTHS, TEHETUKU U CENEKIUH, OMOTEXHOJIOTHU U CUHTETHYECKOMN
OMoNorMy, MaJeOHTOJOIMH, ODKOJOTMM); METOJAaMH  CaMOCTOSITENIbHOTO  NPOBEICHUS
OMOJIOTHYECKUX HCCIIEeOBaHU B JsabopaTopuu U B Ipupojae (HaOmoJaeHue, H3MEpPEHUE,
HKCHEPUMEHT, MOJICTUPOBAHNE);

OBJIaJIcHHUE OOYYaIOUIUMUCS YMEHMSIMH: CaMOCTOSITENIbHO HAaXOAWTh, aHAJIU3UPOBATH U
UCIIOJIb30BaTh OMOJIOTUYECKYI0 HH(POPMAIINIO; TOJIb30BATHCS OMOJIOTUYECKON TEPMUHOIOTHEN U
CUMBOJIMKOW;  yCTaHaBIMBaTh CBSI3b MEXAY pa3BUTHEM OWOJIOTMM U  COLMAJIBHO-
HKOHOMHUYECKUMH U HSKOJIOTHYECKUMH IpOOJeMaMy YeJIOBEYECTBa; OLICHWBATh IOCIEICTBUS
CBOEHM JEeATENIbHOCTH [0 OTHOLIEHUIO K OKpYXarolled HpHUpPOJHON cpene, COOCTBEHHOMY
3I0POBBI0 W 3/I0POBBIO  OKPYKAIOIIMX JIOIeH; OOOCHOBBIBaTb M  COOJIOJATh  MEphl
npoUIakTUKU MH(EKIMOHHBIX 3a00J1€BaHMi, MpaBuiIa MOBEIEHUS B MPUPOJIE U 0OecTeyeHHs
0€30I1aCHOCTH COOCTBEHHOM XU3HENEATENILHOCTH B YPE3BBIYAHHBIX CUTyalUsAX MPUPOJHOTO M
TEXHOTCHHOT'O XapakTepa; XapaKTepu30BaTh COBPEMEHHbIE HayudHble OTKpPBITHS B o01acTu
OHOJIOTHH;



pasBUTHE Yy 00YYAIOLINXCS MHTEIUICKTYyalbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B mpoliecce
3HAKOMCTBA C BBIJAIOIIMMHUCSA OTKPBITUAMHU M COBPEMEHHBIMH MCCIEIOBAaHUAMU B OHOJIOTHUH,
pemaeMbpIMH €10 MTPoOJIeMaMy, METOJOJIOTHEe OWOJIOTHYECKOro HCCIEeIOBaHUs, MPOBEIACHUS
SKCHEPUMEHTAJbHBIX HCCIICOBAHUM, pelleHus OMOJIOTMYECKHX 337ad, MOJAEIMPOBAHUSA
OMOJIOTHYECKUX 00BEKTOB U IPOIIECCOB;

BOCIIUTaHHE Y OOy4aroIIMUXCsl [IEHHOCTHOIO OTHOIIEHUS K >KMBOM MpUpPOJAE B LEIOM U K
OTHENbHBIM €€ O00beKTaM U SBJICHUSAM; (OpMUPOBAHHE HKOJOTHYECKOW, TIE€HETHYECKOH
IPaMOTHOCTH, OOLIEH KyJIbTyphbl MOBEJIEHHUS B NPUPOJE; MHTErPALMM €CTECTBEHHO-HAy4YHbIX
3HAHUMH;

npruoOpereHne 00yJaroluMHUCs KOMIIETEHTHOCTH B PAllMOHAIIBHOM IPUPOI0N0Ib30BAHUI
(coOnrosenue mpaBWJI TOBEACHHUS B MPHUPOJE, OXPaHbl BHUIOB, AKOCUCTEM, Ouochepsl),
COXPaHEHHHM COOCTBEHHOI'O 3/I0pOBbSl U 3/I0pOBbSl OKPYKAIOLIMX JroAed (CoONoleHusT Mep
npodunakTuku  3a0oneBaHUi, oOecriedeHne  OE30MACHOCTH  KHU3HEACITEILHOCTH B
Ype3BbIYANHBIX CUTYALUsAX IPUPOAHOTO U TEXHOTCHHOI'O XapaKTepa) Ha OCHOBE UCIOJIb30BaHUS
OMOJOrNYECKUX 3HAaHUN U YMEHUI B IOBCETHEBHOM KU3HU;

CO3/laHME YCIOBUH JJIi OCO3HAaHHOIO BbIOOpa OOYYaIOUIMMHUCA HHIAMBHYyaTbHON
00pa3oBaTeNbHON  TPACKTOPHH, CIIOCOOCTBYIOUIEH MOCIEAYIOMEMY HPOPecCHOHATHHOMY
CaMOOIIPEICJIEHUIO, B COOTBETCTBUM C HWHJAMBUAYAJIbHBIMU HHTEpECAMU U MOTPEOHOCTAMHU
peruoHa.

OOwee yuCIIO 4YacoB, OTBEIEHHBIX HAa M3y4Y€HUE OMOJIOTMM Ha YIrIyOJIEHHOM YpPOBHE
cpenHero obmiero obpaszoBanusi, coctaBisier 204 gaca: B 10 xmacce — 102 gaca (3 waca B
Heneno), B 11 kimacce — 102 gaca (3 yaca B HEZIEl0).

Ot6op oOpraHm3anMoOHHBIX (QOpPM, METOJOB W CPEACTB OO0ydeHUs OWOJIOTHUH
OCYILECTBIISICTCS C YUETOM CHELU(PHUKH €ro COACpKaHUs U HANpaBJIEHHOCTH Ha IPOJOJIKEHUE
OMOJIOTHYECKOTO 00pa3oBaHUsI B OPraHM3ALMUAX CPEAHEr0 MPO(PECCHOHATBHOTO W BBICIIETO
obOpasoBaHwUs.

OO0s3aTeNbHBIM YCIIOBHEM IPU OOYYEHHWH OWOJIOTHMH HAa YIIyOJIEHHOM YpPOBHE SIBIISETCS
IpoBe/ieHUE JIabOpaTOpHBIX M MpakTHueckux pabor. Tawke yuactue oOyyaromuxcs B
BBIIOJIHEHUH  TPOEKTHBIX W y4eOHO-HCCIIEOBATENILCKAX — paboT, TeMaThka KOTOPBIX
OTpeNieNIeTCsl YYHUTEJEeM Ha OCHOBE HMEIOIIMXCS MaTepUalIbHO-TEXHUYECKUX PECYpCOB U
MECTHBIX TIPUPOIHBIX YCIOBHUH.



COJAEP/KAHUE OBYYEHUA
10 KUIACC

CopnepxaHue IpPOrpaMMbl, BBIIEIECHHOE  KYpPCUBOM, HE BXOAUT B  IPOBEPKY
rocyJaapcTBeHHOM uToroBoi arrecramuu (I'A).

Tema 1. Buosnorus kak Hayka

CoBpemeHnHas O6uosiorusi — KOMILIEKCHas Hayka. KpaTkas ucropust pa3BuTHs OMOJIOTHU.
buonoruueckue Hayku M H3ydaemble UMM IpoOiembl. DyHpameHTanbHbIE, NPUKIATHBIE U
IIOUCKOBBIE HAYYHBIE UCCIIEI0OBaHUs B OMOJIOTHH.

3HayeHue Ouojoruu B (HPOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, cBs3aHHble ¢ Ouosoruei. 3HaueHHWEe OHOIOTMU B IPAKTHYECKOH
JIEATEIbHOCTH YEJIOBEKA: MEIUILMHE, CEIbCKOM XO3AHCTBE, IPOMBILIICHHOCTH, OXpPaHe
IIPUPOJBIL.

JleMoOHCTpaL U

[Toptpetsr: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Japsun, Y. I'apseii, I
Mengens, B. W. Bepuanckuii, U. II. IlaBnoB, M. M. Meunuko, H. M. Baswios, H. B.
Tumodees-Pecosckuid, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubl u cxembl: «CBsi3b OMOJIOTUU C APYTMMHU HayKaMm», «CucTeMa OMOIOTHYECKHX
HayK».

Tema 2. 7KuBble cucTeMbl U UX H3yYeHHE

JKuBble cucTembl Kak mpeamer u3ydeHus onosorur. CBOMCTBa JKUBBIX CUCTEM: €IUHCTBO
XUMHYECKOIO COCTaBa, JUCKPETHOCTh M LEJIOCTHOCTh, CIIOXKHOCTb H YIOPSAJOYEHHOCTh
CTPYKTYpbI,  OTKpPBITOCTb, CAaMOOpPraHM3alys, CaMOBOCIIPOM3BEICHHUE, Pa3ApakKUMOCTh,
U3MEHYMBOCTb, POCT U pa3BUTHE.

VYpOBHU OpraHu3aliy JKUBBIX CHCTEM: MOJIEKYJSPHBINA, KIJIETOUHBIM, TKaHEBBIM,
OpraHU3MEHHBIM, MO YJIALIHOHHO-BUI0BOH, 9KOCHUCTEMHBIN (OMOreoneHOTUYECKUIA),
6uochepHsbiil. IIpoueccsl, Npoucxoase B *KHUBBIX cucTeMax. OCHOBHbIE MPU3HAKH YKUBOTO.
Kuzsp kak popma cymectBoBanus Matepun. Hayku, n3ydaromniye »KuBble CUCTEMbI Ha pa3HbIX
YPOBHSIX OpPraHU3aLNH.

N3yuenue xuBbIX cucteM. Meroabl Ouonormdeckod Hayku. HaOmrogeHue, u3mepeHue,
DKCIEPUMEHT, CHCTEMaTu3auus, MeTaaHanus3. [loHsaTHe O 3aBUCMMOHM M HE3aBHCHUMOH
nepemeHHoil. IDmanmpoBanme skcnepumenrta. [locraHoBka M mposepka rumore3. Hynesas
runote3a. [loHsTHE BHIOOPKH U €€ JO0CTOBEpHOCTh. Pa3dpoc B Ononorndeckux AaHHbIX. OneHKa
JIOCTOBEPHOCTH TOJY4YEHHBIX PEe3yJbTaToOB. [IpMUMHBI UCKAKEHUS PE3YJITATOB JKCIIEPUMEHTA.
[ToHsITHE CTATUCTUYECKOTO TECTA.

JleMoOHCTpaL U

Tabmuubl u cxembl: «OCHOBHbIE TIPU3HAKU JKU3HW», «buonorndyeckue CcUCTEMBI»,
«CBolicTBa )KMBOW MaTepumn», «Y pOBHU OpraHU3aINH KUBOW MPUPOIbD», «CTpOeHHE )KUBOTHOM
KineTkn», «TkaHm  KUBOTHBIX», «CHCTEMBI OpPraHOB  YEJIIOBEYECKOIO  OpPraHu3May,
«buoreonienos3y», «buocdepa», «MeToabl U3ydEHHs JKUBOU MPUPOJIBI».

Ob6opynoBanue: 1aboparopHoe 000pyI0BaHKE s IPOBECHUS HAOIIOACHUH, H3MEPEHUH,
DKCIIEPUMEHTOB.

IIpakTnyeckas padora «lcnonb30BaHME pa3IUYHBIX METOJOB IPHU M3YyYEHUH KUBBIX
CHUCTEMM.

Tema 3. buosnorns Kijierku

Knetka — cTpykTypHO-QYyHKIIMOHAIbHAS €IMHULA XUBOTO. VICTOpUS OTKPBITHS KIETKH.
Pabote! P. I'yka, A. JleBenryka. Knerounas teopus (T. IIBann, M. Illneiinen, P. Bupxos).
OcHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOpUH.

MeTtoapl MOJEKYJISPHOM M KJIETOYHOW OHOJOTMH: MHUKPOCKONMS, Xpomarorpadus,
aneKTpodope3, METOA  MEUEHbIX aTroMoB, Au(depeHurnaIbHoe  LEeHTpUYrupoBaHue,



KyJIbTUBUPOBAHUE KIETOK. M3yueHue (ukcupo8anHuix Kiemox. DIEKTPOHHAsT MHUKPOCKOIHSI.
Kougoxanvnasa muxpockonus. Bumanvhoe (npusxcuznennoe) uzyyeHue Kiemox.

JleMoOHCTpaL U

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

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOCKOM», «lcTtopus
Pa3BUTHUS METOI0B MUKPOCKOIIHM.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MHMKpPOIIPENapaTbl PACTUTENbHbBIX, KUBOTHBIX U
OakTepuaIbHBIX KIETOK.

IIpakTnyeckas padora «/3ydeHue MeETOJOB KIETOYHOM Ouosioruu (xpomarorpadus,
anekTpodopes, nuddeperiuanpoe neHTpudyruposanue, [1LP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKU

XHUMHYECKUHN COCTaB KJIETKU. Makpo-, MUKpPO- U yJIbTPaMUKpPO3JIeMEHThI. Boaa u e€ poib
KaK pacTBOPUTENS, peareHTa, y4yacTHE B CTPYKTYPUPOBAaHUM KIIETKH, TEIJIOPETYJIALHUN.
MunepasnbHbie BellecTBa KJIETKH, UX Onojorudeckas poiib. Pojib KaTHOHOB U aHHOHOB B KJIETKE.

Opranuyeckue BelleCcTBa KIETKU. buonornyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBod Momekynbl. [lepBuunasi cTpykTypa Oenka, MenTHIHas
CBsI3b. BTopmuHnas, TpeTW4Has, 4eTBEpTUYHAs CTPYKTYpbl. [leHarypamms. CBoHcTBa OEIKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKIMN 0enKoB. [Ipuonsi.

VYrneBoabl. MoHOcaxapuibl, JuUcaxapuibl, OJIMrocaxapuibl M mojucaxapuabl. OOmui
IUIaH CTpPOeHUsT U (U3UKO-XMMHUYECKHE CBOMCTBa YriieBoAoB. buonoruueckue QyHKIMN
YTJIEBOJOB.

Jlunuae!. IMuapodunsHO-THIPOPOOHBIE CBOMCTBA. Knaccudukanus — mumnmmos.
Tpurnunepunasl, GochomunuIbl, BOCKH, cTepousl. buonornyeckne Gpynkuuu aumuaos. O0mue
CBOICTBa OHMOJOTMYECKMX MEMOpaH — TEKy4ecTb, CHOCOOHOCTh K CaMO3aMBIKaHHUIO,
IIOJIYIIPOHHUIIAEMOCTb.

Hyxnennoseie kucnorsl. JJTHK u PHK. Ctpoenue HyknenHoOBbIX KuciOT. HykiaeoTuasl.
[Mpunmun kommementapuoctu. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas criupaib.
Mectonaxoxaenue u ouonornueckue ¢pyukuu JJHK. Bunsr PHK. ®ynkuuu PHK B knetke.

Crpoenune monekynsl AT®. Makpospruueckue cBsizu B Mojiekyine AT®. buomornueckue
¢ynkuun AT®. BoccTaHoBleHHBIE MEPEHOCUUKH, UX (QYHKUMU B KiIeTke. /[pyeue
HYKaeo3uompugocgamol (HT D). CexBennpoBanue  JIHK.  Memoow  cenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykrypHast Ouosorusi: OMOXMMHYECKHE M OHOPU3NYECKUE HCCIEAO0BAaHUSA COCTaBa U
IPOCTPAHCTBEHHOW CTPYKTYpbl OuOMOINIeKyl. Mooeruposanue cmpykmypvl u QyHKYui
Ouomonekyn u ux Komniekcos. Komnvromepnuiti Ousain U OpeaHuyecKuti cunme3s 6UOMONEKY U
UX HENPUPOOHBIX AHATI0208.

JleMoOHCTpaL U

[Hoptpertsr: JI. [Tonaunr, x. Yorcon, ®. Kpuk, M. Yunkuunc, P. ®panknun, @. Caurep, C.
IIpy3unep.

[uarpammsl:  «PacnpeneneHne XUMHYECKHX DJIEMEHTOB B  HEXKHBOM  IIPHUPOIE»,
«Pacnipenenenne XUMUYECKUX JIEMEHTOB B )KMBOW MTPUPOJIEN.

Tabmuubl u cxemsl: «llepuoguueckas TaOnMLIAa XMUMHUYECKHX 3IIEMEHTOB», «CTpoeHue
MOJIEKYJbl BOABI», «BemectBa B cocraBe OpraHu3moBy», «CTpoeHHE MOJEKYJbl Oenkay,
«CTpyKTYypbl 0OenKOBOW MOJEKYIb», «CTpoeHHe MOJEKyd YrieBoAoB», «CTpoeHHEe MOJEKYI
munuaoB», «HyknenHoBbeie KUCIOTE, «CTpoeHue Mosiekyabl ATDy.

Ob6opynoBaHue: XMMHUYecKas Mocyia 1 000py10BaHHE.

JladopaTropnas padora «OOHapykeHHE O0ETKOB ¢ TOMOIIBIO KaYeCTBEHHBIX PEAKITUI».

JlabopaTopnas padora «liccienoBaHnne HyKIEMHOBBIX KUCIIOT, BBIJIEIEHHBIX U3 KIETOK
Pa3IMYHBIX OPTraHU3MOBY.

Tema 5. CtpoeHue U QyHKINH KICTKH



Tumbl KJIETOK: dyKapHOTHUeCKas M mpokapuorudeckas. CTpyKTYpHO-(YHKIMOHAIbHBIC
00pa3oBaHMs KIETKH.

CtpoeHre TMpOKApUOTHUYECKON KIeTku. Kietoynas creHka OakTepuid u  apXemu.
OcoOeHHOCTH CTpOEHUs TeTepoTPOdHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KIIETOK. MecTo u
POJIb IPOKAPHOT B OMOIIEHO3aX.

CrtpoeHue u QpyHKIMOHHpPOBAHUE dYKapUOTUUYECKON KieTku. [lnasmaruyeckas MmemOpaHa
(mma3manemma). CTpykTypa IUIa3MaTHuecKod MeMmOpaHbl. TpaHCIOPT BEIIECTB 4epes
MJIa3MaTHYeCKyl0 MeMOpaHy: mnaccuBHbIN (auddysus, obneruénHas auddysus), aKTUBHBIA
(mepBUYHBIA M BTOPUYHBIN aKkTUBHBIA TpaHcnopt). [lomynmponumaemocts MemOpansl. PaboTa
HATPUN-KaJTMEBOro Hacoca. DHIOIMUTO3: MUHOIKUTO3, (harounTo3. Jk3ouuTo3. Kierounas creHka.
CrpykTypa 1 GyHKIMU KIETOUYHOW CTEHKH PacTEeHH, TpHOOB.

[uromnaszma. I{uto3ons. [lutockener. JIBukeHwe wuuTomia3Mbl. OpraHousibl KJIETKH.
OnHomMeMOpaHHbIE OpraHOUABI KIETKH: 3HomIazmMarndeckas cetb (DIIC), anmapat ['ombmku,
JN30COMBI, UX CTpoeHHe W (YHKIUU. B3auMOCBSI3b OAHOMEMOpPAaHHBIX OPraHOUIOB KIIETKU.
CrpoeHrie TpaHyJSIpHOTO peTHKYynyMa. Mexanusm Hanpasnenus 6enxkoe ¢ OIIIC. Cunres
pactBopuMbIX ~ OenkoB. CHHTe3  KJIETOYHBIX  MeMOpaH. Imagkuit  (arpanHyJisipHBbIif)
SHJIOIIA3MaTHYeCKUi peTukyayMm. CekperopHast (GyHKums amnmapara [onbmku. Moougukayus
benxos 6 annapame I onvoacu. Copmuposka 6enkos 6 annapame I 01v0xcu. TpaHCHIOPT BEIIECTB
B KJeTKe. Bakyonu pacturenbHbIxX KieToK. Kiterounslit cok. Typrop.

[TomyaBTOHOMHBIE OpPraHOWUIBI KJIETKH: MHUTOXOHIPUHU, MIACTUIBL. [Ipoucxodicoenue
mumoxonopuui u niacmud. Cumodbuocenes (K.C. Mepeockosckuui, JI. Mapeynuc). CtpoeHue u
GyHKIMM  MHUTOXOHIpUA © miactuld. [lepBuuHble, BTOpPUYHBIE U CJIOXHBIC IJIACTUJIBI
(OTOCUHTE3UPYIOUINX 3YKAapUOT. XJIOPOIUIACThl, XPOMOIUIACThI, JIEHKOIUIACTHI  BBICIIUX
pacTeHuil.

HememOpannsie opranouap! kieTkd CtpoeHue ¥ (GyHKIUA HEMEMOPAaHHBIX OPTraHOWIOB
kieTkd. PuGocombl.  Ilpomesicymounvie  gunramenmovl. MukpodunaMeHTsl. AKmuHogvle
Mukpoghunamenmsi. MBIIICUHbIE KICTKU. AKMUHOBblE KOMNOHEHMbL HEeMbIUEUHbIX KIEmOK.
MukpoTtpy6ouku. Knerounslii mentp. CTpoeHHe U JBHXKEHHE JKI'YTUKOB M pPECHHYEK.
MuxkpotpyOouku ruToriasmel. Llentpuons. berku, accoyuupogsanuvie ¢ MukpoguiameHmamu u
muxpompyboukamu. Momopuvie 6enxu.

Anpo. OOosouka sapa, XpOMaTUH, KapuOIIa3Ma, SAPBINIKH, UX CTPOEHUE U (YHKIUU.
Snepublil GenkoBblii MaTpuKc. [IpocTpaHCTBEHHOE PACHOJIOXKEHHE XPOMOCOM B HMHTEp(ha3HOM
anpe. Jyxpomamun u 2emepoxpomamur. benku XpomMaThHa — TUCTOHBI. J{unamuxa s0epHOU
0001104KU 8 Mumose. f0epHulil mpancnopm.

Knerounsle  BkitoueHusi. CpaBHHUTENbHAs  XapaKTEpPUCTUKAa  KIETOK  JYKapHOT
(pacTUTENBHOMN, )KUBOTHOM, TPUOHOIN).

JleMoOHCTpaL U

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

Tabmuupel u cxembl: «CTpoeHHME SYKapUOTHUECKOH KJIETKH», «CTpoeHue >KUBOTHOU
KIETKN», «CTpOEHUE PaCTUTENbHON KIIeTKW», «CTpoeHne MUTOXOHApUN», «SAapo», «CtpoeHue
MPOKAPUOTUYECKOUN KIETKH.

Ob6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKPOIpPENapaThl PacTUTENbHBIX, >XUBOTHBIX
KJIETOK, MUKpOMpenaparbl 0akTepUualbHbIX KJIETOK.

JlabopaTopnasi padora «l3ydueHne cTpoeHUs KIETOK pa3INYHbIX OPIraHU3MOBY.

IIpakTuyeckas padora «3yueHue cBOWCTB KJIETOUHON MEMOPAHbI».

JlabopaTopnas padora «/ccnenoBanue mia3Moian3a U AEMIIA3MOJIM3a B PACTUTENIBHBIX
KJIETKax».

IIpakTnyeckas padora «/3ydyeHue IBUKEHUS IUTOIUIA3MbI B PACTUTENIBHBIX KIETKAX).

Tema 6. O0MeH BeleCTB U IPpEeBpalLlleHHe JHEPIMHU B KJIeTKe

AcCUMMIIAIMS ¥ JUCCUMWISALUS — JIBE€ CTOPOHBI MeTabonn3ma. Tumsl oOMeHa BEIIeCTB:
aBTOTPOQHBIH U  reTepoTpodHBIA. YuyacTue KHUCIOpoAa B OOMEHHBIX  Ipoleccax.



Ounepreruyeckoe oOecrieueHne kieTku: mpespamenue AT® B 0OMEHHBIX mpoleccax.
depMEHTATUBHBIN XapakTep peakIuii KIETOYHOro MmeTradonu3ma. DepMeHThI, MX CTPOCHHUE,
cBoiicTBa W MexaHu3M jaedcTBus. Kodepmentel. Otianuusi (epMEHTOB OT HEOPraHUYECKHX
KaTajau3aTopoB.  benku-akTuBaTOppl U OEJIKU-UHTUOUTOPBHL.  3aBUCUMOCTH  CKOPOCTHU
(epMEHTATUBHBIX PEAKIMH OT Pa3INYHbBIX (PAKTOPOB.

[lepBrUYHBII CHHTE3 OPraHMYECKHUX BELIECTB B KieTke. DOTOCUHTE3. AHOKCUEHHbIU U
oKcuceHmvlll  pomocunmes 'y obaxmeputi. Ceemocobuparowue nueMenmvl U NUSMEHMbl
peaxkyuonHoz2o yenmpa. Ponb xmoporuiactoB B mporuecce porocunreza. CBeToBas U TEMHOBas
dazel. @omoovixanue, Cz., Cs. u CAM-munvt pomocunmesa. [IpogyKTUBHOCTE (DOTOCHHTE3A.
Bnusinue paznuyabix pakTopoB Ha CKOPOCTh GOTOCHHTE3a. 3HAUeHHE (POTOCUHTE3A.

XemocuHte3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HHUTPH(PHIUPYIOIIHE
OakTepuu, Kene300aKTepuu, cepoOaKTepru, BOJOPOIHbIE OaKkTepun. 3HaYCHIE XEMOCHHTE3A.

AmnaspoOHble opranu3Mbl. Bunel Opoxenus. [IpoaykTel OpoxXeHHS M MX HCHOJIb30BaHUE
YelloBEeKOM. AHa’pOOHBIE MUKPOOPraHM3MbI KaK OOBEKTh OMOTEXHOJOTHU M BO30yIUTENU
Oone3Hel.

AdpoOHBIE OpraHu3Mbl. JTambl HEpreTudeckoro obOMmeHa. I[loArOTOBUTENBHBIN ATarl.
['mukonu3 — 6eCKUCIOPOAHOE PACUIEINIEHUE TIIFOKO3bI.

buonornueckoe OKHCIIEHHE, WIH KIETOYHOE JbIXaHue. Pojib MUTOXOHApUN B Ipoleccax
Oouonornyeckoro okucieHus. Lluxnmdeckne peakumu. OxucIuTEnbHOE (GochopuIHpoBaHUe.
Ouepeuss membpanunozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnoti ATD-
cunmaswl. llpenMyiiectBa a’poOHOro MmyTH OOMEHa BEIIECTB IEpe]  aHadPOOHBIM.
O} PeKTUBHOCTD IHEPTETHIECKOr0 OOMEHa.

JleMoOHCTpaL U

[Hoprpetsr: k. [Ipuctiu, K. A. Tumupsszes, C. H. Bunorpaackuii, B. A. Durensrapar, 1.
Murtuemn, I'. A. 3aBap3uH.

Tabmuper 1 cxembl: «DOTOCHUHTE3», «JHEpreTudeckuit oomen», «buocuHTe3 Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000pyI0BaHUE Ui IPUTOTOBIICHUS TIOCTOSHHBIX U
BPEMEHHBIX MUKpPOIPENapaToB.

JlaGopaTtopnas padora «/3yueHne KaTaJUTHUECKOW aKTUBHOCTH (EepMEHTOB (Ha
pUMepe aMHJIa3bl WK KaTanas3bl)y.

JlaGopaTtopnas pabora «l3yueHue (epMEHTATHMBHOTO pacLICIUICHUs MNEepoKCHIa
BOJIOPOJIa B PACTUTENBHBIX U )KUBOTHBIX KJIETKaX).

JlaGopaTopHnas pa6ora «CpaBHeHuUE NMpoLeccoB (OTOCHUHTE3a U XEMOCHHTE3a».

JladopaTopnas padora «CpaBHEHHE TTPOLIECCOB OPOKEHUS U JIBIXAHUSI.

Tema 7. HacneacrBenHass HHGOPMALHA M peaJn3anus eé B KJIeTKe

Peakuuu marpuyHoro cuHrtesa. [IpuHIMI KOMIUIEMEHTApPHOCTH B PEAKIUSAX MATPUYHOIO
cuHTe3a. Peanmmsarnus HaciencTBeHHOW wWHQoOpManuu. [eHeTHueckuii Ko, €ro CBOMCTBA.
Tpanckpunuusa — matpuusblii cuHTe3 PHK. IIpuHIMIIBI TpaHCKpUNIMKM: KOMIUIEMEHTAPHOCTb,
AQHTUIAPAIEIbHOCTh, aCUMMETPUYHOCTE. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsauus u e€ stanbl. Yuactue TpaHcnopTtHeix PHK B GuocunTese Oenka. YcinoBus
6uocunTe3a 6enka. KogupoBanue aMuHokuciot. Poibs pubocom B OuocuHTese Oenka.

Cospemennvie npeocmagnenus o cmpoenuu 2eHos. OpraHu3anusi TeHoMa y MPOKapuoT U
9yKapuoT. Perymnsius akTUBHOCTH T'€HOB y mpokapuoT. ['mmoreza omepona (®. XKakob, XK.
MaHno). Monekynsipnuvie Mexanusmvl dKcnpeccuu 2eHos y sykapuom. Ponv xpomamuna 6
peayaayuu pabomsl 2enog. Peryisius oOMeHHBIX MpolieccoB B kieTke. Kietounslii romeocras.

Bupycel — HeksleTouHbIe (OPMBI )KU3HU U OONUraTtHble napa3uThl. CTpoeHHEe MPOCThIX U
CJIIOKHBIX BHUPYCOB, PETPOBUPYCOB, Oaktepmodaron. Kusneuwwiti yuxn JIHK-cooeporcawux
supycos, PHK-cooepocawux supycos, bakmepuogazos. Obpamnas mpanckpunyus, peeepmasa,
unmezpasa.



BupycHble 3aboneBaHusi uenoBeka, KHBOTHBIX, pactenuid. CIIUJ], COVID-19,
COLIMAJIbHBIE U MEAUIIMHCKHE MTPOOIIEMBI.

buoungpopmamuxa: unmezpayus u ananuz 6orvuux maccugog («bigdata») cmpyxmypHuix
buonoeuveckux OamHvix. Hanomexmonoeuu 6 oOuonoeuu u meouyuwne. Ilpoepammupyemvie
@ynxyuu 6enxos. Cnocobwvl docmasKu 1eKkapcms.

JdemMoHcTpauMu

IToptpetsr: H. K. Konbuos, /1. 1. iBaHOBCKUI.

Tabmumplt w  cxembl: «buocuHTes Oenka», «['eHeTmUeckudt Koa», «BUPYyCH,
«baxrepuodaru».

IpakTnyeckas padora «Co3nanue MOJACIH BUPYCay.

Tema 8. /Ku3HeHHBbIH HUKJ KIETKH

Knerounslii nuki, ero mepuoisl u perymsauus. Murepdaza u muro3. OcoOeHHOCTH
MpoIeccoB, mpoTekaromux B uHTepdase. [logroroBka kieTku Kk aeneHuto. [IpecuHTeTHYSCKUi
(MOCTMUTOTUYECKUIT), CHUHTETUYECKHM M TOCTCUHTETUYECKUH (MPEMUTOTUYECKUI) MEPHOIbI
UHTEpQa3bl.

Marpuunbii  cunre3 JHK — pemmkanusa. Ilpunnuner  perukamuu — JIHK:
KOMIJIEMEHTAPHOCTh,  MOJYKOHCEPBAaTUBHBI  CHUHTE3, aHTUIAPAUICTLHOCTh. MexaHusm
permmkauun  JIHK.  Xpomocombr. Ctpoenune xpomocom. Temomepsl u  Tenomepasa.
XpOMOCOMHBI HA0Op KIETKH — KapuoTUN. MITIOWAHBIA W TalUIOMIHBIA HAOOPBI XPOMOCOM.
['omonornynsie XxpoMocomsl. [1010BbIE XPOMOCOMBL.

Henenune kierku — mMuto3. CTaguu MHUTO3a U MPOUCXOJSAIIME B HUX MPOLECCH. THIIBI
muto3a. Kapuokunes u nutokunes. buonornueckoe 3HaueHrE MUTO3a.

Perynsiiiust mutoTHYECKOTO IMKIA KieTKd. [IporpamMmmmupyemasi kjaeTouHas THOenb —
aromnTo3.

Knerounoe siapo, XxpoMocombl, QyHKIIMOHAIBHAS TeHOMUKA. Mexanusmsl npoaughepayuu,
oughghepenyuposku, cmapenus u eubenu kremox. «L{ugpposas knemkay» — buoungopmamuuecxkue
Mooenu hYHKYUOHUPOBAHUSL KILEMKU.

JdeMoHcTpannn

Tabmuupl 1 cxembl: «KWU3HEHHBI MUK KIETKH», «Muto3», «CTpo€HHE XPOMOCOMY,
«Pemmukanmsa JJHK».

OOGopynoBaHue: CBETOBOW MHKPOCKON, MHUKpompenaparbl: «MuUT03 B KJIeTKax KOpeIiKa
JTyKay.

JlabopaTopnasi paGora «l3ydyeHrne XxpoMOCOM Ha FOTOBBIX MUKpOIIpenapaTaxy.

JlabopaTopnas pa6ora «Habnrogenne MuTo3a B KIETKaX KOHUMKA KOpelIKa Jyka (Ha
TOTOBBIX MUKpOIIpEnapaTax ).

Tema 9. Ctpoenue u GyHKIIMH OPraHU3MOB

buonornueckoe  pasHooOpasue  opraHu3moB.  OJHOKJIETOYHBIE, KOJOHHAJIbHBIEC,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

OC0OEHHOCTH CTPOEHUS U JKU3HEACATEIHPHOCTH OJTHOKJIETOUYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJHOKIETOUHBIE BOJIOPOCIIH, IpYyTrHe NpoTUCThl. KonoHuanbHbIe
OpTaHU3MBI.

B3anmMocBs3b yacTeil MHOTMOKJIETOYHOTO Opranu3Ma. TkaHu, opraHbl U CUCTEMbl OPTaHOB.
OpranusMm Kak equHoe nenoe. ['omeocras.

Tkanu pacrenuit. Tumbl pacTUTENBHBIX TKaHEW: oOpazoBaTeNbHAs, MOKPOBHAS,
MPOBOJIAIIASL, OCHOBHAs, MexaHuueckas. OCOOCHHOCTH CTpOeHUs, (DYHKIIMI W PacHOJIOKEHUS
TKaHE! B OpraHax pacTEHUM.

TkaHu JKUBOTHBIX H  4Ye€JIOBEKAa. THWINBI JKUBOTHBIX TKaHEW: dIUTEIHATbHA,
COCIMHUTENbHASA, MbIlIeuHas, HepBHas1. OCOOCHHOCTH CTPOCHHUS, (YHKIHA U pPaCHONIOKEHUS
TKaHEH B OpraHax >KUBOTHBIX M Y€JIOBEKa.

Opranbl. BereratuBHble U reHEpaTUBHBIE OpraHbl pacTeHuil. Opranbl U CUCTEMbI OPTaHOB
JKUBOTHBIX U 4esioBeKa. DYHKITMU OpraHOB M CHCTEM OPTaHOB.



Onopa Tenma opranusmoB. Kapkac pacrenmil. Ckenerbl OJHOKJIETOUHBIX U
MHOTOKJIETOYHBIX )KMBOTHBIX. HapykHblil 1 BHYTpeHHH ckesieT. CTpOEHUE U TUIbI COCTUHEHUS
KOCTEH.

JIBukeHre OpraHu3moB. JIBUKeHHE OJHOKJIETOYHBIX OPraHu3MOB: aMEOOHIHOE,
KT'YTUKOBOE, DPECHHYHOE. J[BM)KEHHE MHOTIOKJIETOYHBIX PACTEHUH: TPONU3MBI M HACTHH.
JIBuKeHre MHOTOKJICTOYHBIX JKUBOTHBIX M YeJIOBEKa: MbllleyHas cucreMa. Pedrekc. CkeneTHbie
MBIIIIBI ¥ UX paboTa.

IIutanue opranuszmos. [lormomienre BOJbI, YIIEKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacreHusaMu. IlutaHue >XUBOTHBIX. BHYTpUIIOIIOCTHOE M BHYTPHUKJIETOYHOE IUIIEBAPEHUE.
IluraHre NMO3BOHOYHBIX XUBOTHBIX. OTAENbl MUIIEBAPUTENBHOIO Tpakrta. llumeBapurenbHble
’kenesbl. [InmeBapuTenbHas cuCTeEMa Y€lI0BeKa.

Hpixanue opranu3MoB. [[pixanue pactenuid. Jprxanue >xuBoTHBIX. Juddy3us ra3oB yepe3
NOBEpXHOCTh KieTku. KoxkHoe apixanue. JlpIxatenbHas MOBEpXHOCTh. JKabepHoe u i€royHoe
JIpIXaHue. JIpIXaHWMe ITO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. OBOJIOLHMOHHOE YCIOXHEHUE
CTpOEHMSI JETKUX I103BOHOYHBIX JKMBOTHBIX. JlpIXaTeiabHas cucTeMa 4ejloBeKa. MexaHu3Mm
BEHTWISIIIMK JETKUX y NITUI U MIIEKONUTaOIUX. Perynsuus apixanus. [[pixarenbHbie 00bEMBI.

TpaHcnopT BemeCTB y OPraHU3MOB. TpaHCHOPTHBIE CUCTEMBI pacTeHuil. TpaHcmopt
BELIECTB Yy JKUBOTHBIX. KpoBeHocHass cucremMa u €€ opranbl. KpoBeHOcHas cucrema
MO3BOHOYHBIX KMBOTHBIX M uenoBeka. Cepjue, KPOBEHOCHBIE cOCYIbl M KpoBb. Kpyru
KpOBOOOpaIeHus..  OBOJIIOIHOHHBIE  YCIOXKHEHHS  CTPOEHUS  KPOBEHOCHOH  CHUCTEMBI
MIO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Boinenenne y opranu3moB. Beigenenwe y pacreHuil. BblaeneHue 'y KMBOTHBIX.
Cokpatutenbhble Bakyoiau. Opranbl BblieneHus. PuibTpanus, cekpeuuss U oOpaTHOe
BCACBIBAHHE KaK MEXaHU3Mbl paOOTHI OPraHOB BbiJeNeHUs. CBsA3b MOJIOCTU Tela ¢ KPOBEHOCHOM
U BBIICIUTENbHON cuUcTeMaMU. BpleneHre y MO3BOHOYHBIX >KMBOTHBIX M uenoBeka. llouku.
Crpoenue u pyHKunoHUpOoBaHHE HeppoHa. OOpa3oBaHUE MOYH Y YETIOBEKA.

3amuTa y OpraHu3MoB. 3allluTa y OJHOKJIETOUHBIX OpraHu3MoB. Cropbl OakTepuil u
LUCTHI MPOCTEHIINX. 3alIuTa Yy MHOTOKJIETOUHbIX pacTeHuil. Kyrukyna. CpencrBa naccuBHOM U
XAMHUYECKOM 3a1uThl. ODUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX )KUBOTHBIX. [I0KpOBBI M X IPOM3BOJHBIE. 3alIUTa OPraHU3Ma
or Oone3Hedl. MMMmyHHass cuctema uenoBeka. KieTOuHbII M TyMOpaJbHBIH HMMYHMTET.
Bpoxnénublii ©W  npHOOpETEHHBIM  crienupHUUecKuil UMMyHHUTET. TeopHus KJIOHAJIbHO-
cenexktuBHoro nmmyHnurera (I1. Opmux, ®@. M. bBeprer, C. Tonerasa). BocnanutenbHbie OTBETHI
opranu3MoB. Poiib BpO:KIEHHOI0 IMMYHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI.

PazppaxkumocTs W perynsiuus y OpraHu3moB. Pa3gpaXumocTb y OJHOKJIETOYHBIX
opranu3MoB. Takcuchl. Pa3napaxuMocTs M peryisinus y pacreHuil. PocToBele BeliecTBa U HX
3Ha4YCHHUE.

HepBHas cucrema u pediaexTopHas peryisiuus y XUBOTHbIX. HepBHas cucrema u eé
OTJIeNbl. DBOJIIOLIMOHHOE YCJIOXHEHHE CTPOEHUS HEPBHOM CHUCTEMBl y KHUBOTHBIX. OTIensl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX XKUBOTHBIX. Pediekc u pednextopHas ayra. bezycnoBHble u
YCJIOBHBIE PE(IIEKCHI.

I'ymopanbHasi perymsiivsi M SHIOKPHUHHAs CUCTEMa JXUBOTHBIX M uyesoBeka. JKenessl
SHIOKPUHHOM CHCTEMBI M HMX TOPMOHBI. JleiicTBuE TOpMOHOB. B3amMOCBs3p HEpPBHOM U
SHJIOKPUHHOH cucteM. [‘unoranamo-runodusapHas cucrema.

JleMoOHCTpaL UK

IToprper: U. I1. I1aBnoB.

Tabmupel u cxeMmbl: «OAHOKIETOYHBIE BOAOPOCINY», «MHOTOKJIETOUHBIE BOIOPOCIH,
«bakrepun», «Ipocrelimmey, «OpraHel LBETKOBBIX pacTeHu», «CHCTeMBl OpraHoB
MO3BOHOYHBIX JKUBOTHBIX», «BHYyTpeHHee cTpoeHHe HaceKoMbIX», «TKaHU pacTeHHiD»,
«Kopuesbie cuctembl», «Crtpoenue ctelnss», «CTpoeHHe IHUCTOBOM MIacTUHKWY, «TKaHU
JKUBOTHBIX», «Ckener yenoBekay, «llumeBaputenbHas cucrema», «KpoBeHOCHas cucTeMay,



«/IpixaTenbHasg  cucremMa», «HepBHas cucrema», «Koxa», «MbplleyHas cuctemay,
«BpigenurenpHas cucTeMa», «JHIOKPHHHAA cucTeMay, «CTpoeHne Mplmue», «MMMyHUTETY,
«KumeunononoctHeie», «CxeMa NUTaHUs pacTeHU», «KpoBeHOCHbIE CHCTEMBbI ITO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruzps», «CTpoeHHE IUIaHapun», «BHyTpeHHEEe CTpOCHHE HOXKIEBOrO
yepBsi», «HepBHast cucrema prid», «HepBHas cucrema nsarymkwn», «HepBHas cucrema
npecMbIkaromuxcs», «HepsHasg cucrema nrtuny, «HepBHas cuctemMa MIEKONMTAIOIINXY,
«HepsHas cucrema uenoBekay, «Peduexcy.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIpeNnapaTbl OJHOKJIETOYHBIX OPraHU3MOB,
MUKpOIIpenaparbl TKaHEW, PAaKOBUHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX, UIJIOKOXKHX, JKHUBbBIE
9K3EMIUISIpbl KOMHATHBIX pacTeHUil, repdapun pacTeHUH pa3HbIX OTIEINIOB, BIAXKHbIE IpenapaThl
KHUBOTHBIX, CKEJICTHI MO3BOHOYHBIX, KOJUIEKIIMK OECIIO3BOHOYHBIX KUBOTHBIX, CKEJIET YEJIOBEKA,
o0opynoBaHue Ul JIEMOHCTPAallMd IIOYBEHHOI'O M BO3AYLIHOI'O IIMTaHUS PAacTEHHH,
pacuierieHus Kpaxmaina u OenkoB 1oJ JeiicTBueM (epMEeHTOB, OOOpYyIOBaHUE IS
JEMOHCTPALMK OIBITOB 110 U3MEPEHUIO KU3HEHHOW EMKOCTH JIETKMX, MEXaHU3Ma JbIXaTEIIbHbIX
JBUKEHUM, MOJIETN I'OJIOBHOTO MO3Ta Pa3IMYHbIX KUBOTHbIX.

JlaboparopHasi padora «/3yueHue TKaHEl pacTeHUII.

Jlaboparopnasi padora «/3yueHre TKaHei JKUBOTHBIX.

JlabopaTopnasi padora «l/3y4yeHne opraHoB IBETKOBOT'O PaCTEHUS.

Tema 10. Pa3MHoOKeHHe U pa3BUTHE OPraHU3MOB

@DopMbI pa3MHOKEHHsI OPraHU3MOB: Oecriosioe (BKJII0Yasi BEreTaTUBHOE) U 10JI0BOE. Bubl
0ecIoI0ro pa3sMHOKEHUS: TIOYKOBAHUE, CIOPYIISIIHS, (PparMEeHTAIHs, KIOHUPOBAHHE.

ITomoBoe paszmHoxeHue. IlomoBele kieTku, miau ramersl. Meno3. Cragum Meinosa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bronorndecknii CMbICI MeH03a U IIOJIOBOTO
npouecca. Meno3 ¥ ero MecTo B JKU3HEHHOM LIMKJIE OPIaHU3MOB.

IIpensaponpiieBoe  pasBuTHe. l'ameroreHe3 'y JKMBOTHBIX. IlosioBBIE — Kene3bl.
OOpa3oBaHue U pa3BUTHE IMOJIOBBIX KileToK. Cnepmarorene3 u ooreHe3. CTpoeHHE IOJIOBBIX
KJIETOK.

Omio10TBOpEHNE U SMOPHOHAIBHOE pa3BUTHE >KUBOTHBIX. CIOCOOBI OIIOJOTBOPEHUS:
Hapy)KHoOe, BHyTpeHHee. [lapTreHorenes.

WNunuBHyabHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHONIOTHS — HayKa O Pa3BUTHUU
opranu3mMoB. Mopghozenes — o0na u3z enasuvlx npobiem smopuonocuu. Konyenyus mopgocenos
u mooenu mopghocenesa. Ctaauu >MOpHOTreHe3a KUBOTHBIX (Ha MpUMepe JIATYIKH). [pobieHue.
Tunsl npobnenus. /Jemepmunuposannoe u neoepmuruposarnnoe opoobnenue. bnacmyna, munvi
onacmyn. Oco6eHHOCTU APOOJIEHUs MIIEKONUTAIOMINX. 3apOJbIIIEeBble JTUCTKUA (TacTpyJisius).
3aknajKka OpPraHOB W TKaHEW U3 3apOJBIIIEBBIX JHUCTKOB. B3anmHOe BiMsSHUE YacTel
pasBUBAIOIIErocs 3apojpblmia (3MOpHOHANbHAs MHIYKIMA). 3akiajka IJJaHa CTPOCHMS
JKUBOTHOTO KaK pe3ylbTaT HEpapXWYeCKMX B3aMMOJECHCTBMM TIeHOB. BimsHue Ha
AMOPHOHAIBHOE PAa3BUTHE PA3IMYHBIX (DAKTOPOB OKPYKAIOLIEH Cpe/bl.

Poct u pasButue xuBoTHbIX. IlocTamOpuoHanbHbI nepuon. IlpsmMoe u Hempsimoe
pasButHe. Pa3Butne ¢ Meramopdo3oM Yy O€ClO3BOHOUHBIX U ITO3BOHOYHBIX JKHUBOTHBIX.
buonornueckoe 3HaueHUE NPSIMOrO0 W HENPSIMOTO PA3BUTHS, UX PACIHPOCTPAHEHUE B MPUPOJE.
Tunel pocta >XKMBOTHBIX. PDaKTOpbl peryisiiMM pocTa >KUBOTHBIX M uenoBeka. Craguun
MOCTAMOPHUOHAIBHOTO DPAa3BUTHSl y JKUBOTHBIX M ueinoBeka. [leprojpl OHTOreHe3a dYeloBeKa.
Crapenue 1 cMepTh Kak OMOJIOTHYECKUE MPOLIECCHI.

PasmHoxenue u pazputue pacreHuil. I'amerodputr m cnopodur. Meiio3 B KU3HEHHOM
mukie pacreHuil. OOpa3zoBaHue cmop B Imporecce Meiosza. ['ameToreHes y pacTeHMH.
OIIog0TBOPEHNE H Pa3BUTHE PACTUTENBHBIX OpPraHu3MOB. JIBOWHOE OIJIOJAOTBOPEHHUE Y
[[BETKOBBIX pacTeHnid. OOpa3oBaHUE U Pa3BUTHE CEMEHHU.

MexaHu3Mbl PETyJISIUU OHTOT€HEe3a Y PACTEHUN U )KUBOTHBIX.

JleMoOHCTpan U

[Toptpetsr: C. I'. HaBamun, X. llInemasn.



Tabmuubl u cxembl: «BereratuBHoe pa3MHOXeHUE», « THUIBI 6€CrOIOro pa3MHOKEHUS,
«Pa3MHOXeEHHE XJIaMHJIOMOHAb», «Pa3MHOXeHHE HBIVIEHB», «Pa3MHOXEHUE THUIPBDY,
«Meito3», «Xpomocombl», «['amerorene3», «CTpoeHHE SHULEKIETKH M CIEPMATO30HAa,
«OCHOBHBIE CTaguu OHTOreHesa», «lIpsmoe u Hempsimoe pazButHue», «Pa3zBuTHE MaMCKOTO
Kykan, «Passutue capaHum», «Pa3BuTue JIATyIIKU», «/IBOMHOE OIUIOJOTBOPEHHUE Y LBETKOBBIX
pacteHui», «CTpoeHue ceMsiH OJHOJOJIbHBIX U JABYIOJBbHBIX PAaCTEHUN», «OKU3HEHHBIN LUKII
MOPCKOWM  KammycTbl», <OKU3HEHHBIM LHMKI MxXa», <OKU3HEHHBIA LMK MarnopOTHUKAY,
«OKU3HEHHBIN TUKII COCHBD.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIpENapaThl SULIEKIETOK U CIIEPMATO30110B,
Mozelb «L{uKII pa3BUTHSA JIATYILIKI.

JlabopaTtopnass pabora «l3yueHue CTpOEHMsI TOJOBBIX KIETOK Ha TIOTOBBIX
MUKpOIIpenaparaxy.

IIpakTyeckas padora «BplsiBI€HHE NPU3HAKOB CXOJCTBA 3apOJBILIEH MO3BOHOYHBIX
JKUBOTHBIX.

JlabopaTopnasi pabora «CTpoeHue OpraHoB Pa3MHOKEHUS BBICIIUX PACTEHUN».

Tema 11. 'eHeTHKa — HAyKa 0 HACJIEACTBEHHOCTH U HI3MEHYMBOCTH OPraHNU3MOB

HcTtopusi cTaHOBIEHUSI UM pPa3BUTHsI I€HETUKH Kak Hayku. PabGotsl I'. Menpens, I'. ne
O®pusa, T. Moprana. Ponp oTedecTBeHHbIX Y4Y€HBIX B pa3BuUTHUM TeHeTuku. Paboter H. K.
Konsosa, H. U. BaBunosa, A. H. benosepckoro, I'. [I. Kapnieuenko, FO. A. ®unumnyenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHbBIE T€HETUYECKUE MOHATHUSI U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJuIeIbHbIE
T€Hbl, AJbTEPHATUBHbIC IPU3HAKH, JOMUHAHTHBIA W PEUECCUBHBIA NPU3HAK, T'OMO3UIOTA,
TeTepPO3UroTa, YUCTas JIMHUS, TUOPUABI, reHoTuN, (eHOTHI. OCHOBHBIE METOIbI TE€HETHUKH:
TUOPUAO0IOTHYECKHM, TUTOIOTUYECKHI, MOJIEKYIISIPHO-TEHETUYECKHIA.

JleMoOHCTpaL U

[Toptpetsi: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. U. BaBusnos, A. H.
benozepckwii, I'. 1. Kaprieuenko, 0. A. ®ununuenko, H. B. Tumodeer-PecoBckuii.

Tabmuis! U cxeMbl: «MeToIbl TeHETUKIY, «CXEMBbI CKpEIIBaHU.

JlabopaTopnas padora «/Ipo3oduia kak 00bEKT TeHETUUECKUX UCCIEIOBAaHUN».

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpemuBanue. IlepBbiii 3akoH MeHaens — 3aKoH €IMHOOOpa3Hs
ruOpusioB nepBoro nokojeHus. IIpaBuno gomuHupoBaHus. Bropoil 3akoH MeHzens — 3aKkoH
paciernaeHus npu3HakoB. L{uTonornueckre 0CHOBBI MOHOTHUOPHUIHOTO CKpeIIMBaHus. I unoresa
YHCTOTHI FaMeT.

AHanuzupytoniee  ckpemuBaHue.  [IpoMexyTouHbIi ~ XapakTep  HaclleZJOBAHMUS.
Pacmiennienue npu3HaKkoB PH HETIOJHOM JTOMUHUPOBAHUH.

Jurubpunnoe ckpemuBanue. Tpetuil 3akoH MeHnaens — 3aKOH HE3aBUCHUMOTO
HacJieI0BaHMs TPU3HAKOB. [{UToMOrH4YecKkrne OCHOBBI TUTHOPUIHOTO CKPEIIUBAHUS.

CueruienHoe HacnenoBanue npuzHakoB. Padoter T. Moprana. CuerieHHOe Hacae10BaHNE
TE€HOB, HAPYLICHHUE CLECIUICHUSA MEXAY TeHaMu. XpOMOCOMHAsi TEOpUs HACIEACTBEHHOCTH.

I'enetnka mosa. XpOMOCOMHBIM MEXAHU3M OIPENEIICHUS I0jJa. AyTOCOMBI U IIOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBlii M reTeporaMeTHbI 1oj. ['eHeTudeckas CTPYKTypa IIOJOBBIX
xpomocoM. HaciienoBanne nNpu3HAKOB, CHEIVIEHHBIX C MOJIOM.

I'enorun kak wnenoctHas cucrema. Ilielorponuss — MHOXKECTBEHHOE [EHUCTBHE TEHA.
MHOKECTBEHHbI aJUieNu3M. B3auMojencTBue HeaUIeNbHBIX TE€HOB. KOMIUIEMEHTApHOCTD.
Onucras. [Tonmumepus.

['eHeTMYECKUH KOHTPOJb pAa3BUTHS pPACTEHUM, JKUBOTHBIX M 4YEJIOBEKAa, a TaKXKe
(U3MOJIOTMUECKUX MPOIECCOB, TMOBEJEHUS W KOTHUTUBHBIX (yHKUUH. ['eHeTmueckue
MEXaHU3Mbl CUMOMOTeHe3a, MEXaHU3Mbl B3aHUMOJCHCTBHUS «XO3fMH — Mapa3uT» U «XO3SIMH —
MHUKpOOHOMY. ['eHeTHuecKne aceKThl KOHTPOJIS U U3MEHEHUS HaclleZCTBEHHONW MH(opMaIuu B
MTOKOJIEHUSIX KJIETOK M OPraHU3MOB.



JleMoOHCTpanuu

[Toptpetsr: I'. Menaens, T. Mopran.

Tabmuubl u cxemsl: «llepBeiii 1 BTOpoii 3aKoHBI Menaens», « Tperuii 3akon Mennens»,
«AHanusupymliee ckpemuBanuey, «Hemnonnoe noMuHrpoBanue», «CLEIIEHHOE HACIEJOBaHUE
NPU3HAKOB y Apo3oduisy, «I'enetuka nona», «Kapuotum yenoseka», «KapuoTumn qpo30puisn»,
«Kapuotun ntuis», « MHOXKECTBEHHBIN aJlienn3M», «B3anMoneincTere reHoB.

Ob6opynoBanue: MOJENb IJsl JEMOHCTPAIlMM 3aKOHOB €IMHO00pa3usi THOPHIOB MEPBOTO
MOKOJIEHUS] U PACLICIUICHUS MPU3HAKOB, MOJENb JUIsl JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HacJIEJOBaHMsI IPU3HAKOB, MOJIENb JJIs IEMOHCTPALIMHU CLEIUIEHHOTO HACJIEI0OBaHUs IIPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/Ipozodunar.

IIpakTnyeckass padora «lI3yueHne pe3yabTaTOB MOHOTHOPUAHOTO CKPEUIMBAHUSA Y
JIPO30(UITBIY.

IIpakTnyeckas padora «M3ydyeHue pe3yabTaTOB AUTMOPUIHOTO CKPELIMBAaHUSA Y
JIPO30(UITBIY.

Tema 13. 3aKoHOMepPHOCTH H3MEHYMBOCTH

BzaumopeiictBue reHotuna u cpeabl npu ¢GopmupoBaHuu ¢eHotumna. M3MEeHUYHBOCTh
npusHakoB. KauecTBeHHble W KOJMYECTBEHHbIE INpPU3HAKU. Buabl  HM3MEHUYHMBOCTH:
HEHACJIEJICTBEHHAs U HACJIEICTBEHHASI.

MoudukaronHass ©3MEHUYUBOCTh. Ponb cpeasl B pOpMHPOBAaHUU MOIUPUKAIIOHHON
u3MeHunBoctu. Hopma peakuuu npusHaka. BapuannoHHbIH psii ¥ BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHON H3MEHYHBOCTH.

['enotunuueckass M3MEHUYUBOCTh. (CBOWCTBA TEHOTUIIMYECKOW M3MEHUYMBOCTH. Bunbl
TeHOTHINYECKON M3MEHYMBOCTH: KOMOMHATHUBHAS, MyTaI[HOHHASL.

Kom0OunatuBHass n3MeHYUBOCTh. Meilo3 U MOJI0BOM MpollecC — OCHOBAa KOMOWHATHUBHOM
U3MEHYMBOCTU. POJIb KOMOMHATHBHOW M3MEHYMBOCTH B CO3JJAHUU T€HETHUECKOTO pa3HooOpa3us
B [Ipe/ieJiax OJIHOTO BH/IA.

MyrtanuroHHass W3MEHYMBOCTb. Bunapl MyTauuii: TeHHbIE, XpPOMOCOMHbBIE, TI'€HOMHBIE.
CHoHTaHHbBIE W HHAYLUUMPOBAHHBIE MYyTalUM. SIOepHbIE M IUTOILIA3MAaTHYECKUE MYTalUU.
ComaTtnueckue M 1oJioBble MyTauuu. IIpuumHBl BO3HUKHOBEHHUS MyTauuid. MyTareHbl U UX
BIMSIHUE HA OPraHu3Mbl. 3aKOHOMEPHOCTH MYTALIMOHHOIO IMpoIecca. 3aKOH TOMOJOTHYECKHX
psanoB B HacienctBeHHoW wuzMeHunBoctu (H.M. BasunoB). BuesnepHas HW3MEHUHMBOCTH U
HaCJIEICTBEHHOCTb.

Onueenemuxa u >NUSEHOMUKA, POJb INULEHEeMUYECKUX (QaKkmopos 6 HAC1e008aHuu U
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JleMoOHCTpaL U

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

Tabmuupel 1 cxembl: «Buasl n3MeHuuBOCTH», «MoaudUKAIMOHHAS W3MEHUYUBOCTbHY,
«KoMmOuHaTuBHAsT ~ M3MEHYHMBOCTH»,  «Meio3»,  «OmiogorBopenue»,  «l[ eHeTHdyeckue
3a00sieBaHUs YelloBeKa», «Buapl MyTamuii».

O6opynoBaHue: XuBble U repOapHble SK3EMIULSIPHl KOMHATHBIX PACTCHHM, PHUCYHKH
(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlabopaTopnasi pabora «McchnemoBaHue 3aKOHOMEPHOCTEH  MoOAU(UKAIIMOHHOM
M3MEHYUBOCTH. [TocTpoeHnE BapUAIIMOHHOTO PsA/la U BApUALMOHHOW KPUBOW.

IIpakTuyeckas padora «MyTaruu y 1po30Quiibl (Ha TOTOBBIX MUKPOMIpENapaTax)m.

Tema 14. I'eHeTHKA YeJI0BEKa

Kapuotun uenoBexka. MexayHapogHasi NMporpaMma HUCCIEJIOBAHHMS TE€HOMa YEJIOBEKa.
MeToapl U3y4eHHs] TEHETUKH YeIOBEeKa: TEHEATOTHYEeCKUH, OJM3HEIIOBBIA, ITUTOTCHETUUECKHH,
HOMYJISIIMOHHO-CTaTUCTUUECKUH, MOJEKYJIApHO-TeHeTHUecKuid. COBPEMEHHOE OIpEIEIeHNE
TeHOTHUIIA: TOJTHOTEHOMHOE CEKBEHUPOBaHUE, TEHOTUIIHPOBAHKE, B TOM 4Hciie ¢ nomouisko [T1P-
ananu3a. HacnencrBenHsle 3a00s1eBaHus YeaoBeKa. | eHHbIE 1 XpOMOCOMHBIE O0JIE3HH YellOBeKa.
Bonesnn ¢ HacneACTBEHHOW MPEAPACIONOKEHHOCThI0. 3HAYEHWE MEIWIIMHCKONW TEHETUKH B



NPEOTBPALICHUN W JICUCHHHM TE€HETHYECKMX 3a00JeBaHUN dYenoBeKa. MeaMKO-TeHETHYeCKOe
KOHCYJIbTHpOBaHHE. CTBONOBBIE KIETKU. [I0HATHE «T€HETHUECKOro Ipy3a». DTHUECKUE aCIIEKThI
UCCIICIOBAaHU B OOJIACTH PEIaKTUPOBAHMSI T€HOMA U CTBOJIOBBIX KJIETOK.

['enernyeckue (hakTOpbl MOBBIIMIEHHOW YYBCTBUTEIBHOCTH YeJIOBEKa K (PU3UUYECKOMY U
XUMUYECKOMY 3arpsA3HEHUIO OKpYXKalIIeW cpeabl. ['eHeTnueckas IpeapacronoKeHHOCTh
YeJIOBEKa K MMaTOJOTUSIM.

JleMoOHCTpaL Ul

Tabmuupl u cxembl: «Kapuortun udenoBekay, «MeToabl U3ydeHHs] TEHETUKHU UYEIOBEKay,
«["enernueckue 3a0601€BaHUS YCTOBEKA.

IpakTnyeckas padora «CocTaBjIeHHE U aHATIU3 POJOCIOBHOI.

Tema 15. Ceniekuusi OpraHu3MoB

JloMecTukanusi U CeJeKIUs. 3apOXKICHHUE CeIEKIUU W JoMecThkanuu. Yuenwe H. U.
Bagunosa o LleHTpax mporCcX0XACHUSI 1 MHOT000pa3us KyJbTYPHBIX pacTeHuil. Ponb cenexkuuun
B CO3/JaHMM COPTOB pacTeHUd U 1nopoxa KUBOTHbIX. Copr, mopona, mTaMM. 3aKOH
TOMOJIOTHYECKUX PsJI0B B HaciueACTBeHHOM m3meHunBocTd H. M. BaBunosa, ero 3Hauenue s
CEJIEKIIMOHHOM pabOoTHI.

MeTtoibl ceneKIMOHHOM paboThl. MicKkyccTBEHHBIN OTOOP: MAacCOBBIN U MH/IMBUyaJbHBIM.
Otanbl KOMOWHAIIMOHHON celeKiuu. VcnbiTaHue mpou3BoAUTENeH MO MOTOMCTBY. OTOOp 1o
TEHOTHITY C IOMOIIBIO OIIEHKH (PEHOTHIIa TOTOMCTBA M OTOOP 1O TEHOTHITY C MTOMOIIBIO aHAIIN3a
JHK.

WckyccTBeHHBIM MyTareHe3 Kak METOJ CENEKIIMOHHOW paboTel. PanuanvoHHBIR 1
XUMHYECKHM MyTareHe3 KakK MCTOYHMK MYyTallMid y KYyJIbTypHbIX (OpPM OpraHu3MOB.
Hcnonp30BaHue TEHOMHOTO pPENAaKTUPOBAaHHMS © MeETOAoB pekoMOmHaHTHBIX JIHK mms
MOJIy4EHUSI UCXOJITHOTO MaTepHraa Jjisl CEJIeKLUH.

[Tonyuenne mnonumionnoB. BuyrpuBumoBas rubpunnsauus. bianM3kopoicTBEHHOE
CKpellMBaHue, Wik UHOpUauHT. HepoacTBeHHOE CKpellMBaHue, Wik ayTOpuauHr. ['eTtepo3uc u
ero mnpuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekuuu. OraanéHHas rubpuau3anus.
[Ipeogonenune Oecruiogusi MEXBHAOBBIX THOpUAOB. JlOCTHMXKEHHS CENeKIUU pACTeHUd U
KUBOTHBIX. «3€1EHas peooyusLy.

CoxpaHeHue U HU3y4EHHE T€HETHYECKHX PECYpCOB KYJIbTYPHBIX PACTEHHH M MX JIHUKHX
ponuyel A co3JaHusl HOBBIX COPTOB U F'MOPUAOB CEIbCKOXO3SMCTBEHHBIX KYIbTYp. M3yuenue,
COXpaHeHue U YnpaejieHue 2eHemuyecKUMU pecypcamu celbCKOX03AUCMEEHHbIX U NPOMbICIOBbIX
HCUBOMMHBIX 8 YENAX YIIYUULeHUs CYUeCmBYIOWUX U CO30AHUSA HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOM Yucie ¢ NPUMeHeHUeM COBPEMEHHBIX Memo008 HAYUHbIX UCCIe008aHUL, Nepedosblx uoell u
nepcneKmuBHbIX MexHoI02Ul.

JleMoHCTpanuu

IToptpetsr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenxo, I1. I1. JIykpsauenxko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuue! 1 cxembl: «L{eHTpbI MPOUCXOXKIEHHUS U MHOT000pa3us KyJbTYpPHBIX pacTeHUI,
«3aKOH TOMOJIOTMYECKHMX pSAJOB B HACIEACTBEHHOW W3MEHUYMBOCTH», «METOIBI CENeKLUN»,
«Otnanénnas rubpuanszanus», «MyTtareHes».

JlabopaTopnas padora «/3ydeHne cCOPTOB KyJbTYpHBIX PaCTEHMH M MOPOJ JOMAIIHUX
KUBOTHBIX».

JlaboparopHasi padora «/3yueHrne METOZ0B CEJIEKIIUU PACTCHUII.

IIpakTuyeckas padora «IIpuBHuBKa pacTeHUII».

Ikckypeusi «OCHOBHBIE METOJIBI U JOCTHXKEHUS CENIEKIUU PACTeHUH M KMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYI0 (hepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIMYHOE
XO035ICTBO, B JIAOOPATOPHUIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. BHOoTEeXHOJIOTHA M CHHTeTHYeCKasi OHO0JIOTHs

OOBeKThl, HCIONb3yeMble B OHOTEXHOJIOTMH, — KJIETOYHbIE M TKAaHEBBIE KYJIbTYpHI,
MUKpPOOPTraHU3MbI, HMX XapakTepucTuka. TpaauluoHHas OWOTEXHoOJOrus: XxjeOoreueHue,



NOJIy4YeHHE KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAETHE. Mukpoduonorndeckuit cunte3. OOBEKTHI
MHUKPOOHOJIOTNYEeCKUX TexHonoruil. [Ipon3BoacTBo Oenka, aMUHOKUCIIOT U BATAMUHOB.

CozaHue TEXHONOTMM M MHCTPYMEHTOB  LIEJICHANpPABIEHHOTO  M3MEHEHUs U
KOHCTPYMPOBAHHUS T€HOMOB C LIEJIbIO ITOJIyYE€HUsI OPIaHU3MOB U UX KOMIIOHEHTOB, COAECPKAIINUX
HE BCTPEYAIOIINECs B MPUPOJIe ONOCUHTETUYECKHE TYTH.

Knerounas mHxeHepus. MeTonbl KyJIbTypbl KJIETOK M TKAHEW PAaCTCHUM M KUBOTHBIX.
Kpunobanku. Comartnueckass ruOpuau3anmus U comarudeckuid smOpuoreHe3. Vcmosnbp3oBaHue
raluIOuIoB B CEINEKLUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Flcnonvzosarnue
MOHOKIOHANbHBIX U NONUKIOHALHLIX anmumen 6 meouyure. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexkoHCTpyKIMsl AWLIEKIETOK M KIOHHPOBAHHME JKUBOTHBIX. MeETOX TpaHCILIAaHTALMK slEp
KJIETOK. TexHonocuu 0300po8neHus, KyIbMmueUpo8aHusi U MUKPOKIOHANbHO20 PA3ZMHONCEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHAsI U T€HHAasi MHKeHepus. VICKyCCTBEHHBIM CHHTE3 I'€Ha U KOHCTPYUPOBAaHUE
pekomOunanTHbIX JIHK. Cozoanue mparnceennvix opeanuzmos. JIOCTHIKEHUS W TIEPCIICKTHUBBI
XPOMOCOMHOM ¥ TEHHOW HHXXEHEPUH. OKOJOTUYECKHE M JTUYECKHE TPOOIEeMbl TE€HHOU
WHXCHEPUU.

Menumuackue onorexnonorun. [loctrenomHuas nudposas meaununa. [1IP-muaraocTuka.
MeTtab010MHBII aHaIU3, FeHOLIEHTPUUECKUI aHAJIN3 TPOTeoMa YesloBeKa JUIsl OLIEHKH COCTOSIHUSA
ero 340poBbs. Vcmonb3oBaHME CTBOJIOBBIX KJIETOK. TapretHass Tepamus paka. 3D-
OuouH)xeHepusi A pa3paboTKu  (PyHIAMEHTAJIbHBIX OCHOB MEIUIMHCKUX TEXHOJOIHH,
CO3/IaHUSl KOMIUIEKCHBIX TKaHEH COYeTaHHEeM TEXHOJOTH TPEXMEPHOTO OMONPUHTHHTA M
ckaddosauHra Ui pelieHns 3aJad NepCOHAIN3UPOBAHHON MEIUIIHBI.

CoznlaHue BEKTOPHBIX BAaKLUMH C LEIbI0 OOecreyeHus: KOMOMHMPOBAHHOM 3alllUThl OT
B030yauteneit OPBU, ycranoBiieHue MOJIEKYJISPHBIX MeXaHu3MoB (yHKuuonupoBanus PHK-
COJIep KAIX BUPYCOB, BHI3BIBAIOIINX 0CO00 OIMAcHbBIE 3a00JIeBaHHS YETIOBEKA U )KUBOTHBIX.

JdeMoHcTpannn

Tabmuubet w  cxemel: «/cnonp30BaHME  MHUKPOOPTaHM3MOB B IPOMBIILICHHOM
IIPOU3BOJCTBEY, «KileTouHas nHxkeHepus», «I eHHas HHKEHEpUs».

Jladoparopnasi padora «/3yuenrne 00beKTOB OMOTEXHOJIOTHI.

IIpakTnyeckas padora «lloayyeHne MOITOYHOKHUCIBIX TPOLYKTOBY.

IKeKkypeust «buoTexHoIorns — BaKHeIas Mpou3BOIUTENbHASI CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IPOU3BOJCTBO).

11 KJIIACC

Tema 1. 3apo:xaenne 1 pasBUTHE IBOJIONMOHHBIX NPeACTaBJICHUH B 0M010rHHI

OpomtonmonHas Teopust Y. [lapsuna. [Ipeanockuiku BO3HUKHOBEHUS JapBUHU3MA. JKU3Hb
Y Hay4dHas JaearenbHocTs Y. JlapBuHa.

JBuwxkymue cunel 3Boonuu  BuAoB 1o Y. JlapBuHy (BbICOKas WHTEHCHUBHOCTH
pPasMHOXKEHHs OpPraHM3MOB, HACJIEJCTBEHHAas HM3MEHUUBOCTh, OOppba 3a CyIIecTBOBaHHE,
€CTECTBEHHBIN U UCKYCCTBEHHBINA OTOOD).

Odopmitenne cunteTndeckoit Teopun 3somonuu (CTI). HelTpanbHast TeopHst BOIOLUH.
CoBpeMeHHas BOJIIOIIMOHHAS Ouosorus. 3Ha4yeHUe SBOJIIOIMOHHON Teopuu B (POPMUPOBAHUU
€CTECTBEHHO-HAyYHOW KapTHUHBI MUDA.

JleMoOHCTpaLun

[Hoptpetrsr: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Krosbe, Y.
Hapsun, C. C. Yersepukos, U. U. IlImaneraysen, k. Xonnern, /. K. benses.

Tabmuupl n cxemsl: «Cucrema xuBoi npupoasl (no K. Jlunuew)», «JlecTHUIA KUBBIX
cymectB (mo Jlamapky)», «Mexanu3m ¢GOpMHPOBAHUS TPUCIIOCOONEHUNH y pacTeHUd u
XKHUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapuipyta nyremectsust U. Jlapsunay, «Haxonku Y.
Hapsuna», «Dopmbel O60ppOBI 3a cymiecTBOBaHue», «llopoasl romyGei», «MHoroobpasue



KYJIBTYPHBIX opM KamycThl», «[1opoapl JOMAaIIHUX KHUBOTHBIX», «CxemMa 00pa30BaHUS HOBBIX
BunoB (mo Y. JlapBuHy)», «Cxema COOTHOIICHHS ABMXKYIIUX CHJI IBOJIONUN», «OCHOBHBIE
II0JIO’KEHUSI CUHTETUUYECKOM TEOPUN IBOJIIOLIUNY.

Tema 2. MUKpO3BOJIIOIHSA U €€ pe3yJibTaThl

[Tonmynsiuust Kak B3JeMEHTapHas eAuHHULA 3BomolMH. COBpEMEHHBIE METOJbl OLEHKU
TEeHETUYECKOT0 pa3Ho00pa3us U CTPYKTYphI nomysisiuil. U3Menenue reHooH/1a MOMyIISIUY KaK
AJIEMEHTApHOE HBOJIIOLIMOHHOE SBJIEHHWE. 3aKOH reHeThueckoro paBHoBecus Jx. Xapau, B.
Baiinbepra.

OnemenTapHble (HAKTOPHl (IBMDKYIIME CHIIBI) HBOJIONUH. MyTalMOHHBIA IpoIecc.
KombOunaruBHass u3mMeHUnMBOCTh. [lpeii) reHoB — ciyyaiiHble HEHamnpaBlieHHbIE W3MEHEHUs
qacToT ayutenedl B momynsnusx. DddexkT ocHoBarens. IDggexm OYmulLiouH020 20pabluKa.
CHudicenue 2eHemuyecko2o0 pasHoooOpaszus: npuduHvl u ciredcmeus. Illposaenenue 3¢hgexma
Opetiha 2enos 6 Oonvwux u manvlx nonyaayusx. Mwurpanun. V3omauus TOMYISIAN:
reorpaduueckas (IpoCTpaHCTBEHHAs ), Onoorudeckas (penpoayKTUBHAS).

EcrectBennblii oTO00p — HampaBistomuid ¢aktop 3Bomonnd. DopMbel eCTECTBEHHOTO
oTOOpa: IBWXKYLIUH, CTaOWIM3UPYIOUINH, paspeiBatoiuil (au3pyntuBHbIi). [lonoBoit ot6op.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLIMATILHOTO MTOBECHUS )KUBOTHBIX.

[Tprcnoco0aeHHOCT, OpraHU3MOB KakK pe3ylbTaT MHUKPOIBOIIONWU. BO3HHKHOBEHUHE
npucnocoOieHuit y opranu3zmMoB. Apomopdossl n unuoananrtanun. [lpumepsr mpucnocodaeHnit
y opraHusmoB: Mopdonoruueckue, GU3NONIOTHYECKUEe, OWOXUMUYECKUE, TOBEICHUECKHUE.
OTHOCHUTEIBHOCTD IPUCIIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero xputepuum u cTpykTypa. BumooOpazoBaHHe Kak pe3ylbTaT MHKPOIBOJIOLIHU.
W3omsmust — xirodeBoil (akrop BumooOpazoBanus. I[lytm u cmocoObl BHI000pa3OBaHMS:
ajonarpuueckoe (reorpaduueckoe), CHUMMOATPUYECKOE (IKOJIOTUYECKOE), «MTHOBEHHOE)
(monumonan3anuus, rudpuanzanus). JJIuTerIbHOCTh SBOIIOIIMOHHBIX IPOIECCOB.

Mexanu3mbl (OpMUPOBAHUS OMOTIOTUYECKOTO Pa3HOO0pa3usl.

Ponp  »BomronmoHHON Oumonormm B pa3pabOTKE HAYYHBIX METOJOB COXpaHEHUS
O6unopa3zHooOpazus. MUKPOIBOMIONUS M KOIBOJIOLMS MAapasUTOB UM HMX XO031€B. MeXaHU3MbI
(bopMHUPOBaHUS YCTOMYMBOCTH K aHTUOMOTUKAM U CIIOCOOBI OOPHOBI C HEl.

JleMoHCTpanun

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

Tabmuie! u cxembl: «MyTallMOHHAS U3MEHYUBOCTHY, «[lomynsalnoHHas CTPYKTypa BUIA»,
«Cxema mposiBleHUs 3akoHa Xapau—BaiinOepra», «JIBUXKylIne CHIBI  SBOJIOLHUN,
«OKOJOTHYEeCKash H30JALMs MONYSIIMKA ceBaHCKOM ¢openny, «l'eorpaduueckass H30IALUSA
JUCTBEHHMIIBI CUOUPCKOM M JTMCTBEHHMIIBI Aaypckoib», «lomynsioHHbIe BOJIHBI YHCIEHHOCTH
XMIIHUKOB U XKepTB», «Cxema JeHCcTBUA ecTecTBEHHOro otbopa», «Popmbl OOpbOBI 32
CYILICCTBOBAHUEY, «MHpycTpuanbHbIA MEJIaHU3MY, «Kussie HCKOIIa€MBIEY,
«ITokpoBUTENBCTBEHHAs! OKpacka KUBOTHBIX», «lIpenymnpexnaromas oOKpacka 3>KUBOTHBIX»,
«Puznonoruueckue aaanranuuy, «I[IpucnocodbieHHOCTh OPraHU3MOB U €€ OTHOCHUTEIbHOCTbHY,
«Kpurepun Buma», «Bunel-nBoitHukn», «CTpykTypa BHAa B mnpupoae», «CrocoObl
BusooOpazoBanus», «l'eorpapuyeckoe  BumooOpazoBaHWe TpEX  BHUJAOB  JIAHJIBIIICHY,
«DKOJIOTHUECKOe BMJI000pa3oBaHMe BHUIOB CHHUI, «[lomumionasl pactenuit», «KamyctHo-
peneyHblid THOPHUIY.

Ob6opynoBanue: repdapuy pacTeHUH, KOJUIEKIIMM HACEKOMBIX, dydena NTHIl U 3Bepel C
IpUMepaMu pa3iMyYHbIX MPUCIOCOOJIEHUH, Yydesa NTHUIl M 3Beped pa3HbIX BUIOB, Tepbapuu
pacTeHui OJIM3KUX BUI0B, 00Pa30BaBIIMXCS PA3TMUHBIMU CIIOCOOAMH.

JladoparopHasi padora «BrIsBiIeHHE H3MEHUYNBOCTH y 0CO0€H OHOTO BUIA.

JlaGopaTtopnas pabora «[IpucmnocobiieHusi OpraHu3MOB H HUX OTHOCHTENbHas
11EeJIECO00PA3HOCTH Y.

JlaGopaTopHas pa6ora «CpaBHEeHHE BUJIOB 110 MOP(HOJIOTHIECKOMY KPUTEPHION.

Tema 3. MakpodBo1onus 1 eé pe3yJibTaThl



MeTtobl u3yueHuss MakposBostolMy. [laneonTonornyeckue MeToAbl U3y4EHUS SBOIOLMH.
[Tepexonubie popMbl U PUIOrEeHETUYECKUE PSAIbI OPTAHU3MOB.

Buoreorpadpuyeckne ™meronsl uszydeHus ospomonud. CpaBHenue ¢uopbl U (payHbI
MaTEepUKOB U OCTPOBOB. bruoreorpaduyeckue odnactu 3eminn. BUnbl-sHIEMUKH U PETTUKTHI.

OMOPHOJIOTHYECKUE U CPaBHUTEIBHO-MOP(]OIOTHYECKHE METOJbl M3YyYCHHS HBOJIOIHH.
['eneTnyeckue MeXaHU3Mbl SBOJIFOLMHA OHTOTE€HE3a M TOSBJICHUS SBOJIOLUOHHBIX HOBLIECTB.
["'oMosiornyHble ¥ aHAJIOIMUYHbIE OpraHbl. PyauMeHTapHble Opranbl U aTaBU3Mbl. MOJNEKYISPHO-
reHeTUYecKue, OWOXMMHUYECKHEe M  MaTeMaTH4YeCKHe METOJAbl HM3YyUEHHUS  HBOJIOLHUU.
['omonoruynsie reHsl. COBpEMEHHBIE METOABI IIOCTPOCHUS (PHIIOTEHETUYECKHX JIEPEBHEB.

XPpOMOCOMHBIE MYTAIIMHU U 3BOJIIOLIMSI TEHOMOB.

OO0mue 3akoHOMepHOCTH (TpaBwWia) dBOMOUMU. [lpunyun  cmenvl  YyHKYuULL.
HeoOpatumocTs 3Bostonuu. AnantuBHas paguaius. HepaBHOMEpHOCTh TEMIIOB SBOIOIUH.

JleMoOHCTpanuu

[Toptpetsi: K. M. bap, A. O. KoBanieBckuii, @. Mroiep, J. ['ekkensb.

Tabmunel 1 cxeMbl: «OUIOTCHETUYSCKUH P JIOMIAN», «APXEONTEPUKC, «3BEPO3YyObIS
amepb», «Creronedans», «Punnodursy, «CemeHHble ManopoTHUKNY, «buoreorpaduueckue
30HBI 3emun», «Jlpelid koHTHHEHTOBY», «Penmukrh», «HawanmpHble CcTaguu 3MOPHOHATBHOTO
pa3BUTUSL  TIO3BOHOYHBIX  JKMBOTHBIX», «['OMOJOrMYHBIE Y  AHAJIOTUYHBIE  OPraHbI»,
«PynumeHTB», «ATaBH3MBI», «XpOMOCOMHBIE HAOOpHI YENIOBEKAa W HIMMIIaH3e», «[J1aBHbIE
HaIpaBlIeHUs IBOIOLUNY, «OO0IIe 3aKOHOMEPHOCTHU IBOJIOLIUN.

O6opynoBaHue: KOJJICKIMH, TepOapuu, MYISDKH HMCKOMAeMbBIX OCTAaTKOB OpPTraHU3MOB,
MYJISDKM TOMOJIOTMUYHBIX, AHAJIOTMYHBIX, PYJMMEHTAPHBIX OPraHOB M AaTaBU3MOB, KOJUIEKUUU
HACEKOMBbIX.

Tema 4. IIpoucxoxaeHue U pa3BUTHE )KU3HU Ha 3emJie

Hayunble rumoTte3bl NpOMCXOXKAEHUS JKU3HU Ha 3emie. AOHMOreHe3 U IaHCIEepMHS.
JloHaydHble TPEICTABICHUSI O 3apOXKACHUU >KU3HMU (KpealnoHHW3M). ['umore3a MOCTOSIHHOTO
CaMO03apOoKJICHUs KU3HU U e€ onpoBepxkeHue onbitamu @. Penu, JI. Cnamnanuanu, JI. [Tacrepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOTIOTHS.

OcHoBHbIE ATanbl HeoOpraHuueckoi »Bosonuu. [InanerapHas (reojsorudyeckas) 3BOJIOLHUS.
XuMHUecKasi 3BOJIONMS. AOHOreHHBIH CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPraHUYECKHX.
Oneir C. Mumnepa u I'. HOpu. OOpa3zoBanue noiaumepoB u3 MoHoMmepoB. KoarepBatHas
runote3a A. M. Onapuna, rumore3a mnepBuuHoro OynboHa J[k. XomnaelHa, reHeTnueckas
runoteza I'. Ménnepa. PubGosumbr (T. Yex) um rumoreza «vupa PHK» V. T'unbGepra.
dopmupoBaHue MeMOpaH U BOZHUKHOBEHHUE NMPOTOKIIETKH.

Uctopuss 3emnu u wmeroabl €€ wu3ydeHus. lckomaemble OpraHUYECKHE OCTATKH.
['eoxpononorust u e€ Meroasl. OTHOcUTEnbHass M aOCOJIOTHAs  I€OXPOHOJOTHA.
['eoxpoHoOrMUecKast mKasa: 30Hbl, 3pbl, IEPUObI, FTTOXH.

HauvanpHble 3Tanbl opraHnyeckoi sBosronud. llosBiieHne W 3BOMIONMS MEPBBIX KIETOK.
Opontonusi Merabonu3zMa. Bo3HukHOBeHHE mepBbIX SKocucTeM. CoBpeMEHHblE MHMKPOOHbBIE
OMOIUIEHKM Kak aHajor MepBbIX Ha 3emse cooduiectB. CtpomaronuTsl. [IpokapuoTel u
9YKapUOTHI.

[TpoucxoxaeHue SykapuoT (CUMOMOTEHE3). DBONIOIHOHHOE MPOUCXOXKIACHHE BHUPYCOB.
[IpoucxoxaeHne MHOTOKJIETOUYHBIX  OpraHU3MOB. BO3HHKHOBEHHME  OCHOBHBIX  TPYIII
MHOTOKJIETOYHBIX OpPraHU3MOB.

OcHoBHBIE 3Tambl ABOJIOLMU BbICIIUX pacTeHui. OCHOBHBIE apoMop(o3bl PacTEHUU.
Boeixon pactenmit Ha cymy. [losBieHHe CHOpPOBBIX pacTeHMM M 3aBOEBAaHME HMH CYIIH.
Cemennble pactenus. [IponcxoxaeHne NBETKOBBIX PACTEHHIA.

OcCHOBHBIE 3Tambl 3BONIONMU >KUBOTHOTO Mupa. OCHOBHBIE apoMOp(O3bl >KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBJICHHE COBPEMEHHBIX TUIOB. [lepBbie XOpoBbIE
XKHUBOTHBIE. JKH3Hb B BOJIe. DBOJIOIMS MO3BOHOYHBIX. [IponcxoxaeHre aMmpuOuii 1 penTUiIvii.



[TpoucxoxaeHne MICKOMUTAIMUX u NTUI. [lpuHnun kimoyeBoro apomopdosa. OcBoeHue
0eCr03BOHOYHBIMH 1 TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PazButue xxu3nu Ha 3emiie Mo 3paM U Mepuoaam: apxeu, mpoTepo30i, Maaeo30il, ME3030H,
KaiiHOo30#. OOmiasi xapakTepuCTHKa KJIMMara W reojiornyeckux mporeccoB. [losBienue u
pacuBeT XapaKTepHBIX OPTaHU3MOB. YTJIeOOpa30BaHHE: €ro YCIOBUS U BIMSHHE Ha Ta30BBIN
cocTaB aTMOC(ephl.

MaccoBbie BBIMHpPAHUSI — SKOJOTUYECKHE KPU3UCHI mpouuioro. IIpuunHbl U ciaeacTBus
MacCOBBbIX BhIMHpaHH. COBPEMEHHBIN IKOJIOTHYECKUN KpHU3HUC, ero ocoOeHHocTu. [Ipobiema
coxpaHeHHs OMopa3Hoo0pa3us Ha 3emiie.

CoBpemeHHas cuctemMa opraHudeckoro mupa. [IpuHIUMNBI KjIaccu@UKaud OpraHu3MOB.
OCHOBHBIE CUCTEMATUYECKUE IPYIIBI OPTaHU3MOB.

JdemMoHcTpauMu

[Hoptpersr: @. Pean, JI. Cnannanuanu, JI. [Tacrep, Y. . Meunukos, A. Y. Onapun, J[x.
Xonpgewn, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmuner u cxembl: «Cxema ombita @. Penu», «Cxema omnbita JI. [TacTepa mo u3ydeHUIo
caMo3apoxJieHus ku3Hm», «Cxema ombita C. Mumepa, I'. FOpu», «3Ttanbl HeopraHnyeckou
sBoNIOIIMNY, «['eoxpoHonmornueckas mkanay, «HauanpHbie 3Tanbl OPraHUYECKOW SBOJIOLIHHY,
«Cxema o0Opa3zoBaHusi JyKapuoT MyTéM cumOuoreHesza», «Cucrema >KMBOW MPHUPOIBDY,
«Ctpoenue Bupyca», «Apomopho3sl pacTeHuil», «PuHHOOUTHY, «OIHOKIETOYHBIE
BOZOpOCIN», «MHOIOKJIETOUHbIE BOJgOpociany, «Mxu», «llanoporHuku», «l'onoceMeHHbIe
pacrenus», «Opranbl IIBETKOBBIX pacTeHui», «CxeMa pa3BUTHUS KUBOTHOTO MHpPay,
«Apomopdo3sl  KUBOTHBIX», «lIpocteitmue», «Kumeuynomnonoctueie», «llnockue uepBu»,
«YneHuCcTOHOTHE, «PBIOBIY, «3eMHOBOJIHEICY, «IIpecmbikarommuecs», «lITunpm,
«Munekonuratroue», «Pa3Butue IKM3HM B apxeWckoll aspey», «Pa3BuTHe IKHU3HU B
MIPOTEPO30MCKON 3pe», «Pa3BUTHE KU3HU B TMAJCO30MCKOM 3pe», «Pa3BuTHE XU3HU B
ME€3030MCKON 3pe», «Pa3BuTue KU3HM B KailHO30iickoM 3pe», «CoBpeMeHHas cucrtema
OpPTraHUYECKOTO MUPAY.

O6opynoBanue: repOapud pacTEHUN pa3IUYHBIX OTIENOB, KOJJIEKIUU HACEKOMBIX,
BIIQXKHBIE TIpenaparsl >KMBOTHBIX, PAKOBHUHBI MOJUTIOCKOB, KOJUIEKIIMM HWIJIOKOXKHUX, CKEJIEThI
MO3BOHOYHBIX JKMBOTHBIX, 4yuyeja NTUI U 3BEpeH, KOJUIEKIMU OKAMEHEJIOCTEH, MOJIE3HBIX
MCKOITa€MBbIX, MYJISIKH OPTaHUYECKUX OCTAaTKOB OPTaHU3MOB.

Bupryaabnasa snadoparopHasi padora «MogenupoBanue omnbiToB Musuepa—tOpu no
M3Y4YEHUI0 a0MOTEHHOTO CUHTE3a OPTaHUYECKUX COSTMHEHUN B IEPBUYHOM aTMochepe».

Jladboparopnasi pabGora «/3ydyeHre M OINUCAHHWE HCKOMAEMBIX OCTATKOB JIPEBHUX
OpPraHU3MOB.

IIpakTnueckass padora «/3yueHne o0COOEHHOCTEH CTPOEHUS PACTEHUH Ppa3HBIX
OTJIEJIOBY.

IIpakTuyeckas padora «/3yueHue 0cCOOEHHOCTEH CTPOCHUS TO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxkaeHue 4ea10BeKa — aHTPONOreHe3

Pa3paens! u 3anaun anTponosoruu. MeToasl aHTPOIIOIOTUH.

CraHOBJIEHHE TIPEACTaBICHUI O MPOMCXOKICHUM YeJIOBeKa. Pelnruo3Hble BO33pEHUS.
CoBpeMeHHbIE HAyYHbIE TEOPUH.

CxonctBo  yenoBeka ¢ JKUBOTHBIMHU. (CuHcTeMaTHUecKOe TMOJIOKEHHE 4YelloBeKa.
CBuzeTenbcTBa CXOJACTBA 4YENOBEKA C JKMBOTHBIMH: CpPaBHHUTEIHHO-MOp(]oIorHuecKue,
IMOpHOTOTHYECKHE, (U3HOIOTO-OMOXUMUYECKHE, ToBeAeHUeckre. OTIuYus dYeloBeKa OT
JKUBOTHBIX. [IpsIMOX0K/I€HHE M KOMIUIEKC CBSI3aHHBIX C HUM IPHU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

JBuwxymme  cunbl  (pakTophl)  AHTPOMOTreHe3a:  OWOJIIOTUYECKHE,  COIHANIbHEIE.
CootHorieHre OMOJIOTMYECKUX M COLMANBHBIX (DAKTOPOB B aHTPOIIOTEHESE.

OcHOBHBIE CTaUU aHTpoIoreHesa. PanHue yenoBexooOpa3Hbie 00e3bsHbI (IPOKOHCYITBI)
Y paHHUE TIOHTUJIBI — OOIIKE TPEIKN YeIIOBEKOOOPa3HbIX 00€3bsH U JIIOJCH. ABCTPATIOIUTEKH —



JBYHOTHE INpeaKH JiroAcu. UenoBek ymensld, NEepBble U3TOTOBJICHUs Opyauil Tpyaa. YUenosek
MPSIMOXOJISAIITUN M TIEPBBIA BBIXOJ JIIOACH 3a mpenensl Adpuku. YenoBek reinenb0eprckuii —
00Nl MpeoK HeaHIEPTAIbCKOr0 YEIOBEKa U YEJIOBEKa pa3yMHOr0. YenoBek HeaHepTaibCKUi
KaK BHJ JIOJEH XOJOJHOTO KiIMMara. YemoBeK pa3yMHBIH COBPEMEHHOIO THUIA, JIEHHCOBCKUUI
4eJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npeaenamu Adpuku. [laneoreneTnka u najaeoreHOMHUKA.

DOBOJIOIUS COBPEMEHHOI'O ueioBeka. EcTecTBeHHBIN OTOOp B MOMYJSLUSAX YellOBEKa.
MyTanoHHbIi npouecc U noauMopdusm. TlonyasroHHbIe BOIHBI, Apeiid) reHOB, MUTPALUs U
«a(dexT ocHoBaTENA» B MOMYJSALIUAX COBPEMEHHOIO YEJIOBEKA.

Yenoseueckue pacbl. [lonstue o pace. bonbuiue pacel: eBporeonaHas (eBpasuiickas),
aBCTPAJIO-HErpOMIHAsA (PKBaTOpHAlIbHAs), MOHIOJIOMIHAsA (a3MaTCcKo-aMepHuKaHcKas). Bpems u
IIyTM pPAacCEeJICHWs 4YelOBeKa II0 IulaHere. EnumHCTBO 4yenmoBedeckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Mma. IIpucnocoOieHHOCT, ueldoBeKa K  pa3HbIM  yCIOBUSM
OKpyKaromien cpensl. Biausuue reorpaduyeckoit cpeasl u nperia reHoB Ha MOP(HOJIOTHIO U
(bu3HUOIOrHIO YeIoBeKa.

MexXIUCUUIIMHAPHBIE METOAbl B (U3HUECKON (OMOJOTHYECKOW) aHTPOIIOIOTHH.
OBOJIIOLIMOHHAS. ~ AHTPOINOJIOTUS M MaJCOaHTPOIOJIOTHSl  YEJIOBEYECKUX  MONYJSALHM.
buoconuanpHple  HMCCIIENOBaHUSA ~ NpUPOAbI  4enoBeka.  MccinegoBaHue — KOIBOIIOLNU
OHOJOTUYECKOT0 U COLMATBHOTO B YETIOBEKE.

JleMoOHCTpaL U

[Toptpetsr: Y. HapBun, JI. Jluku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmumer w  cxembl: «MeTOabl  aHTpOINOJIOTHH», «l OJIOBHOW MO3T  4YeIOBEKay,
«YenoBexkooOpa3Hble 00€3bsHBDY, «CKeleT YeloBeKa W CKeNeT IIMMIIaH3e», «PyauMeHThl u
aTaBU3MbI», «JIBIKyIIME CHJIBI aQHTPOIOreHe3a», «OJBOJIOLIUMOHHOE [JPEBO YEJIOBEKa,
«ABcTpanionurek», «HenoBek ymenbliiy, «HenoBek npaMoxoaauuiny, «JleHuCOBCKUI YeI0BEK»
«Heanpaepransup», «KpomanboHIb, «l[Ipeaku dyenoBeka», «ITallbl BOJIOIUH YETOBEKAY,
«Pacsp1 uenoBeka».

O6opynoBaHue: MyJISDKM OKaMEHEIOCTeH, MPEeMETOB MaTepHaIbHON KYJIbTYphl MPEIKOB
yenoBeka, penpoaykuuu (dotorpadun) KapTuH C MHUQOJIOTHYECKMMH U OuOIeickuMu
CIOXKETaMM MPOUCXOXKICHUS YesloBeKa, poTorpaduu HaX0I0K UCKOMAEMbIX OCTATKOB YeNIOBEKa,
CKeJIET YeJIOBEeKa, MOJIETb Yepera YeJOBeKa M Yepera MIMMIIaH3€, MOJEIb KUCTH YelIOBEeKa U
KHMCTH IIMMITAH3€, MOJIETIN TOPCA IPEIKOB YEIOBEKA.

JlaGopaTtopnas pabora «l3ydeHue 0cCOOEHHOCTEHl CTpPOEHHsI CKejeTa 4YeloBeKa,
CBSI3aHHBIX C MIPSIMOXOKICHUEM).

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

Tema 6. OJxoJyiorusi — Hayka O B3aHMOOTHOLIEHHMAX OPraHU3MOB U
HA0PraHM3MEHHBIX CHCTEM € OKPY:KalolIeH cpeaou

3apoxaeHue U pa3Buthe dKonoruu B Tpyaax A. ['ymbGompara, K. @. Pymee, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl m 3amaum skonoruu. CBsi3b
HKOJIOTUH C IPYTUMU HayKaMH.

Metonasl skonoruu. [ToneBbie HaOmOAEHNA. DKCIEPUMEHTHI B IKOJIOTUU: MPHUPOJIHBIE U
naboparopHble. MoaenupoBaHyue B 3KOJOTMU. MOHUTOPUHT OKpY)Kalolel Cpelibl: JTOKaJIbHBIMH,
PETHOHANBHBIN U TI100aIbHBIH.

3Ha4YEeHHE DKOJIOTMYECKUX 3HAHWM I YelIOBEKa. DKOJIOTMYECKOE MHPOBO33PEHHE KaK
OCHOBa CBs3€H deloBeuecTBa € MNpupoaod. POpMHUpPOBAHHUE SKOJOTUYECKOW KYIbTYpbl M
HKOJIOTUYECKON I'PaMOTHOCTH HACEJICHHUS.

JleMoHCTpanun

[Toptpetsr: A. I'ymbonsar, K. ®@. Pynse, H. A. CeBeprios, 3. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmumpl u cxembl: «Pa3zmensl skogorumn», «MeTonbl sKoaorun», «CxeMa MOHHTOpPUHTA
OKPYXKaroIlel Cpeb».

JladopaTopnasi padora «/3yueHrne METOZI0B IKOJIOTHIECKUX HCCIICTOBAHUI.



Tema 7. OpranusmMsl U cpeaa OOMTAHUSA

Oxosiorudeckue  (GakToppl W 3aKOHOMEpHOCTHM wux jeictBus. Kiraccudukamms
IKOJIOTHYECKUX  (paKTOpOB:  aOMOTHYECKHe, OWoTHYecKHe, aHTpomnoreHneie.  OOmue
3aKOHOMEPHOCTH ACHCTBUS dKoJorndeckux aktopos. [IpaBuno muanmyma (K. [lInpenrens, FO.
JIn6bux). TonepaHTHOCTh. DBPUOMOHTHBIC U CTCHOOMOHTHBIC OPTraHU3MBI.

Aobuotndeckue (akTopbl. CBET Kak 3KoJOrHUeckuil dakrop. [eficTBUe pa3HBIX y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpraHU3Mbl. DKOJOTMYECKHE TIPYIIbl PACTEHUM M JKUBOTHBIX I10
OTHOWICHUIO K cBeTy. CuUrHanpHas posib cBeta. DOoTonepuonu3m.

Temmeparypa Kak 3konorudyeckuii Qaxtop. [leiicTBue Temmeparypbl Ha OpraHH3MBI.
[ToikunoTepMHbBIE U TOMOHOTEPMHBIE OPIaHU3Mbl. IBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxxnocts kak skonormueckuil ¢akrop. Ilpucnocobnenuss pacteHuid K MOAICPKAHUIO
BojHOro Oananca. Knaccudukauus pacreHuid mo oTHouieHHIO K Boje. I[Ipucnocobnenus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXUMA.

Cpenpl oOuTaHMsI OpPraHM3MOB: BOJIHAS, HA3€MHO-BO3IYIIHAs, I[OYBEHHAs, TTyOWHHAas
NOJNOYBCHHAsI, BHYTPHOPraHU3MeHHas. DHU3UKO-XMMUYECKHE OCOOCHHOCTH cpell OOWTaHHS
opranu3moB. [IpucnocobaeHuss OpraHu3MoB K KU3HU B Pa3HBIX CPEIax.

buonoruueckue putmel. BHemnue u BHyTpeHHHE pUTMbl. CyTOYHbBIE U TOJUYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBH JKU3HH.

Kusnennsle ¢opmbl opranu3MoB. [loHsTre o xuszHeHHOU (opme. KusHeHHbIE (OPMBI
pacTeHUi: JepeBbs, KYCTapHUKH, KYCTapHUYKHU, MHOTOJICTHHE TpPaBbl, OJHOJIETHHUE TPAaBBI.
Kuznennole (GOpPMBI KUBOTHBIX: THAPOOMOHTHI, TEOOMOHTHI, a’dpOOMOHTHL. (OCOOCHHOCTH
CTpOEHHS U 00pa3a KU3HHU.

buotndeckne  Qaktopel. Bumbl OHMOTHYECKHMX  B3aWMOJCUCTBHUN:  KOHKYPCHIIHS,
XUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koomeparus, MyTyalin3M, KOMMEHCAIU3M
(kBapTUpaHTCTBO, HaxJieOHMYecTBO). Herpoduueckue  B3auMonelcTBUS  (TONHMYECKUE,
dopuyeckue, padbpuyeckue). 3HadeHHE OMOTHUYECKHX B3aUMOJICHCTBUN Ui CYILIECTBOBAHUS
OpraHu3MoB B cpesie oouTanus. [[puHIUI KOHKYPEHTHOTO UCKIIIOUEHUS.

JdeMoHcTpannn

Tabmuipl 1 cxembl: «IKoJorudeckue (HakTopbl», «CBETOBOM CIEKTP)», «IKOJIOTHUECCKUE
TPYIIBI )KUBOTHBIX IO OTHOILLIEHUIO K CBETY», «TEMIOKPOBHBIE JKUBOTHBIEY, «XO0JIOJHOKPOBHBIE
KUBOTHBIE», «DU3NOJIOTUYECKUE aJanTallK >KUBOTHBIX», «Cpeabsl OOMTaHMSI OpPraHU3MOBY,
«buonornyeckue puT™MbD», «OKu3HeHHbIE POPMBI pacTeHU», «Kn3HEeHHBIE (POPMBI JKUBOTHBIXY,
«JKocucTeMa HIMPOKOJIUCTBEHHOTO Jieca», «JKocucTeMa XBOMHOro jecay, «llenu nuranusy,
«XumnnyectBoy, «Ilapazutuzmy», «KonkypeHnius», «Cumo1osy», «KommeHcammzmy.

OOGopynoBanue: repbapuu pacTEeHHH U >KUBOTHBIX, MPHUCIOCOOJICHHBIX K BIUSHUIO
pasIMYHBIX  SKOJIOTMYECKUX  (aKTOpPOB, TIepOapuM  CBETONIOOMBBIX, TEHETOOMBBIX U
TEHEBBIHOC/IMBBIX PAaCTEHUIl, CBETONIOOUBBIE, TEHEIIOOMBBIE W TEHEBBIHOCIMBBIE KOMHATHBIE
pacTteHus, repOapu M KOJUIEKLIMU TEIJIOMIOOMBBIX, 3MMOCTOMKHMX, MOPO30YCTOHYMBBIX
pacTeHMii, 4Yydena MNTHULl M 3Bepel, repOapuu pacTeHHH, OTHOCSIIMUXCS K TUrpopuTam,
KcepopuTaMm, Me30(pHUTaM, KOMHATHBIE pPACTEHHs JaHHBIX TPYMN, KOJUIEKIUH HKUBOTHBIX,
oOMTaIONMX B pa3HbIX cpefax, repOapuu M KOJUIEKIIMM PACTEHUN U KMBOTHBIX, 00JIadaroIINX
YepTaMud TMPUCIOCOONIEHHOCTH K CE30HHBIM M3MEHEHUSM YCIOBHM KH3HHM, TepOapuu u
KOJUIEKIIMM PACTEHUM W JKUBOTHBIX Pa3JIMUYHBIX >KU3HEHHBIX (OPM, KOJUIEKIMH >KMBOTHBIX,
YYaCTBYIOUIMX B Pa3IMUHBIX OMOTHYECKUX B3aUMOACHCTBUSIX.

Jlaboparopnasi padora «BrisBieHHE MPUCTIOCOOICHNN OPTaHU3MOB K BIUSTHUIO CBETaY.

JlaGopaTtopnas pabora «BbisiBIeHME NPUCIIOCOOJICHUNH OPraHU3MOB K BIMSHUIO
TEMIEPATYPbI».

JlaGopaTtopHas pabGora «AHaToMHuecKHe OCOOEHHOCTH PACTEHHUN U3 pasHBIX MECT
oOUTaHUY.

Tema 8. Jko/10rus1 BUAOB M NOMYJIALMI



DKONOTUYECKUE XapaKTePUCTUKH Momyisinun. [lomynsius kak OHoNornueckas CHcTeMa.
Pons HeomgHOpomHOCTH cpeapl, puznueckux OaphrepoB W OCOOCHHOCTEH OWOJIOTHH BHJIOB B
(GbopMUPOBAHUU MTPOCTPAHCTBEHHOM CTPYKTYPHI oMy isiuii. OCHOBHBIE TIOKA3aTEIH MOMYJISIUH:
YHUCIIEHHOCTb, IJIOTHOCTb, BO3pAacTHAas U TOJOBas CTPYKTYpPa, POXKAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPAIIUS.

Dkojoruyeckas CTpykTypa nomynsuud. OneHKa YHCIEHHOCTH mnomyisinuu. [[uHamuka
MOMYJISIUUU U €€ peryisiuua. buoTndeckuii moTeHuuan nonysiquu. MoaenupoBanie JUHAMUKU
nomynsiuuu. KpuBble pocTa 4ucCIeHHOCTH momynsiuuu. KpuBble BbDKMBaHMs. Perymsius
YUCICHHOCTA TOMYISALIUNA: POJh (PAKTOPOB, 3aBUCSIIUX M HE 3aBUCANIMX OT IUIOTHOCTH.
DkoJnoruyeckue crpareruu BuaoB (r- u K-crparerun).

[Tonstue 00 »HKoJMOrMYecKoW Hume BuAa. MecrooOuTanue. MHOroMepHas MOZAETb
skosornueckor Humm JIx.M. Xaruuncona. Pazmepsl skxonorndeckoil Humu. [loteHuuanbHas u
peann30BaHHAas HUILIU.

Bun xak cucrema momynsuuid. Apeansl BUAOB. Buabl M uX KU3HEHHBIE CTpPATETHU.
DKOJIOTUYECKUE IKBUBAJTICHTHI.

3aKOHOMEPHOCTH TMOBEIECHUS W MHUTpalil >KUBOTHBIX. buonornueckue WHBa3UU
Yy>KEPOJHBIX BUIOB.

JdeMoHcTpannn

IToptper: Ix. WM. XaTunHCOH.

Tabmuiel 1 cxeMbl: «DKOJIOTHYECKUE XapaKTePUCTUKU MOonysuny, «lIpoctpancTBennas
CTPYKTypa mnonyisuun», «Bo3pacTHple mnupamMuibl MNONyISHun», «CKOPOCTh 3aceleHus
MOBEPXHOCTU 3€MIIM Pa3IMYHbIMH OpraHu3Mamuy», «Mojenb skonoruyeckoi Humu Jx. U.
XaT4MHCOHAY.

O6opynoBanue: repOapuu paCTeHUA, KOJIEKINN )KUBOTHBIX.

Jladoparopnas padora «IIpucnocoOieHust CeMsH paCTEHUN K PACCETICHUIOY.

Tema 9. DK0JI0THA COO0IIECTB. JKOJOTHIECKHE CHCTEMBI.

CoobmecTBa opraHu3MoB. buoreHo3 u ero cTpykrypa. CBsi3u MeXIy OpraHU3MamH B
OHOLICHO3E.

OxocuctemMa Kak OTKpbiTas cucrema (A. JIk. Tencnum). DyHKIHOHAIbHBIE OJIOKH
OpPraHU3MOB B JKOCHUCTEME: MPOAYIEHTHI, KOHCYMEHTHI, peAyleHThl. Tpoduueckue ypoBHHU.
Tpoduyeckue nenu u ceru. A6uornyeckue 0610ku 3xocucTeM. [1ouBBI U WIIBI B dKOCHUCTEMAX.
KpyroBoport BeliecTB v MOTOK SJHEPTUU B IKOCUCTEME.

OcCHOBHBIE TTOKa3aTEJIN YKOCUCTEMBI. buomacca u mpoayKIus. DKOJIOTHIECKUE TUPAMUIBI
qricen, OMoMacchl U SHEPTUU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @uykmyayuu. HanpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKieccuu. [lepBHUHbIE U BTOPUYHBIE CYKIIECCUM M HX
NPUYMHBL. AHTpONOreHHbIE BO3JCHCTBUS Ha cykieccud. KiumakcHoe cooOuiecTso.
buopasHoobpasue u moaHOTa KPYroBOPOTa BEIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.

[TpuponHbie 3KOCUCTEMBI. JKocucmemsbl 03€p U peK. DKOCUCIeMbl MOopel U OKeaHO8.
DKrocucmemvl myHop, i1ecos, cmenetl, Ny CmvlHb.

AHTpPOTIOTEHHBIE  IKOCUCTEMBI. ATrpodkocucTema. ArporeHo3. Paznuums  wmexmy
AHTPOIOTE€HHBIMH U MPUPOIHBIMU SKOCUCTEMAMH.

VYpboskocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['opojckas ¢iopa u dayHa.
CunaHTponM3anus ToOpoJCcKoi (ayHbl. buomornueckoe ©  XO3SHUCTBEHHOE 3HAUCHUE
arpo3KoCUCTEM U YpOOIKOCHUCTEM.

3aKOHOMEPHOCTH  (OPMUPOBAHUS  OCHOBHBIX  B3aWMOJCWUCTBHUI  OpraHU3MOB B
sKkocucTteMax. Porb kackadnoeo sghghexkma u 6u008-30upuxamopos (Kurouesvix 6udos) 6
@yHkyuonuposanuu  sxocucmem. llepeHOC HHEPrUM U  BEHIECTB MEXAY CMEXKHBIMU
AOKOCHUCTEMaMH. Y CTOMYHMBOCTh OPraHU3MOB, TMOMYJISUUA H SKOCUCTEM B  YCJIOBHUAX
€CTECTBEHHBIX M AHTPONOTE€HHBIX BO3JACHCTBUI.



Mexanusmbl  8030elicmeus  3aepA3HEHUll  PA3HBIX MUNOE HA  CYOOP2AHUSMEHHOM,
OpP2AHUBMEHHOM, NONYJAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHO8bl IKOIOSULECKO20
HOPMUPOBAHUS AHMPONOSEHHO20 6030eucmeusi. MeTo0I0russ MOHUTOPUHIA €CTECTBEHHBIX U
AHTPONOTEHHBIX 3KOCUCTEM.

JleMoOHCTpaLuu

[Toptpert: A. Ix. Tencnu.

Tabmuubt u cxemsl: «CTpykTypa OHOLIEHO3a», « DKOCHCTEMA HMIMPOKOIUCTBEHHOTO JIECay,
«JKocucTeMa XBOWHOTO Jecay, «DyHKIMOHAIbHBIE TPYMNIbl OPraHU3MOB B HKOCHCTEME,
«KpyroBopor BemectB B 9KocucreMe», «llenmn mnwuraHus (macTOMINHAA, JETPUTHAS)Y,
«OKosornyecKas mupaMua dyucen», « IKoJoruueckas nupamuaa 6uomaccoly, «IKoJIorudecKkas
nupampaa sHeprum», «OO0pazoBanue Oonota», «llepBuynas cykueccus», «BoccraHoBieHue
Jeca mociie moxapa», «IKocUcTema 03epa», «ArpoueHos», «KpyroBopoT BeIIECTB M TOTOK
SHEPTuu B arporenose», «I[Ipumepsr ypOoskocucTem».

O6opynoBanue: repOapuy pacTeHUN, KOJUICKIMM HACEKOMBIX, uyuyesa MTUIl U 3BEpei,
repOapuu KyJIbTYPHBIX U AUKOPACTYLIMX PACTCHUH, aKBAPUYM KaK MOJIENb IKOCUCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanue ypOo03KOCUCTEMBD.

Jladoparopnas pa6ora «/3ydeHue pasHoOOpa3us MEJIKUX MOYBEHHBIX YJICHUCTOHOTUX B
pa3HBIX IKOCHCTEMAX).

IKCKypeusi «DKCKypCHsl B THIIMYHBIN OMOTeoreHo3 (B AyOpaBy, Oepe3HsK, €IbHHK, Ha
CYXOJIOJIbHBII UM TOWMEHHBIH JIYyT, 03€p0, O0JI0TO)».

IKeKypeust «IKCKYpCHsl B arpodKOCUCTEMY (Ha M0JI€ WM B TEIUIMYHOE XO3SICTBO)».

Tema 10. buocdepa — riaodanbHas IKOCHCTEMA

buocdepa — obmeruianerapuas o0oj04Yka 3eMiIH, TJe CYIIECTBYET WM CYIIECTBOBAja
*u3Hb. PazButue npencrasienuii o buocdepe B Tpynax J. 3tocca. Yuenue B. U. Bepnaackoro o
ouocdepe. O6nactu 6mocheps! u e€ cocras. XKupoe BeniecTBo Onocheps! U ero QyHKIHU.

3aKOHOMEPHOCTH cyiecTBoBaHUs 6uocheprl. Ocobennoctu 6uochepsl Kak raodanbHON
skocucTeMbl. JluHammdeckoe paBHoBecue B Oumocdepe. KpyroBopoTel BemiectB U
OHoreoXMMHYECKHe HUKIBI (yriiepoa, a3ora). PutmMuuHocTs siBneHuii B uocdepe.

3oHanbHOCTh OUOCchepsl. [londarue o Ouome. OcHOBHBIE OMOMBI CYIIN: TYH/ApA, XBOIHBIE
Jeca, CMEUIaHHbIE U IIMPOKOJIMCTBEHHBIE JIECA, CTENH, CaBaHHbI, IIyCTBIHYU, TPOIIUYECKHUE JIECA,
BBICOKOTOphsi. KiMmar, pacTuTeNnbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIH.

CrpykTypa M (YHKLIHS OJKUBBIX CHCTEM, OIEHKAa HMX pPECypCHOro IOTeHIHana u
O6rochepHbIX QYHKITHH.

JleMoHCTpanun

[Toptpetsr: B. U. Bepnaackuii, 3. 3rocc.

Tabmuupl u cxemsl: «I'eocdepsr 3emnu», «Kpyrosopot a3ora B npupone», «Kpyrosopot
yriaepojaa B npupoae», «Kpyrosopot kucinopona B npupose», «KpyroBopot Bojibl B IpUPOE»,
«OcHoBHble OMOMBI cymmy», «Knumarnueckue mosca 3emun», «Tynapa», «Taiiray,
«Cwmemanubiii  nec», «lllupokonucTBenusiii nec», «Crenby», «CaBaHHa», «llycThiHmY,
«Tponmyeckuii mecy.

OGopynoBanue: repOapuu pacCTeHU pa3HbIX OMOMOB, KOJUICKITUU YKUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYyKawIIas cpeaa

DKOJIOTHYECKHE KPU3UCHI W WX TpUYHHBL. BosjaeicTBue denmoBeka Ha Ouocdepy.
3arpsi3HeHue BO3IyIIHOW cpenapl. OxpaHa Bo3Ayxa. 3arpsi3HEeHHME BOAHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Pa3zpymienne noussl. OXpaHa NOYBEHHBIX PECYPCOB. MI3MeHeHHe Kinmara.

AHTpOIIOTEHHOE  BO3CHCTBHE HA PACTUTEIBHBIA M KUBOTHBIM Mup. OxpanHa
pPacTUTEIBHOTO U )KMUBOTHOTO MHpa. OCHOBHBIE MPUHIIMIIBI OXPaHbl MPUPoAbl. KpacHble KHUTH.
Oco60 oxpansiembie npupojnsie Tepputopun (OOIIT). borannyeckue caabl U 300J0THYECKUE
MapKH.

OcHOBHBIE IPUHIIUIIBI YCTOMUMBOTO PAa3BUTHUS YEJIOBEUECTBA U NMPHUPOAbI. PanmoHansHOE
PUPOIONOIL30BAaHUE M COXpaHEHHe OHOJoru4eckoro paszHooOpazus 3emnu. OOmue



3aKOHOMEPHOCTH TJIOOATBHBIX IKOJIOTHYECKUX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpU3Hca
U €r0 BEpOSITHbIE OCIEACTBHS.

Pa3BuTHE METOMOB MOHHTOPHHTA PAa3BUTHUS OMACHBIX TEXHOTCHHBIX IPOIIECCOB.
Cucmemmuvie uccredosanusi nepexooa K pecypcocbepezaioujeli U KOHKYPEHMOCHOCOOHOL
aHepeemuke. buonozuyeckoe pasnoobpasue u douopecypcuvl. Hayuonanvhvie ungopmayuontsie
cucmemvl, obecneuugarouue O00CMyn K UHDOPpMAYUU NO COCMOSHUIO OMOENbHLIX U008 U
akocucmem. OCHOBbL IKOpeadbUIUMAyUy IKOCUCmem 1 cnoco606 6opbobl ¢ GUONOBPEIHCOCHUAMU.
Pexoncmpykyusa mopckux u HazemMHbIX IKOCUCTHEM.

JleMoOHCTpan U

Tabmuuplr u  cxembl: «3arpsi3HeHue arMmocdepbl», «3arps3HeHre Truapocheps»,
«3arpsisHeHne  mouBbl», «llapHukoBbi 3 dexT», «Ocobo oxpaHseMble NPUPOIHBIC
TeppuTopun», «Mojaenu yrnpasisieMoro Mupay.

Oo6opynoBanue: Gportorpaduu oXpaHseMbIX paCTCHHI U )KUBOTHBIX KpacHoii kauru Poccuiickoit
®enepanun, KpacHol KHUTH pervoHa.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'U HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBiuBaeT TPeOOBAHHUS K peE3yslbTaTaM OCBOCHHUS OOYyYarOIIUMHCS
pOTpaMM CPeAHEro 00IIero 00pa30BaHus: TUYHOCTHBIC, METAIIPEAMETHBIC U TIPEIMETHEIE.

B cTpyKType JTUYHOCTHBIX Pe3yJlbTaTOB OCBOCHUS MPOTrPaMMbl 1O OHWOJIOTMH BbIICIICHBI
CIICAYIOIIME  COCTAaBJIAIONINE: OCO3HAHWE OOY4YaIOMIMMHUCS  POCCHUHCKOW  TpakJaHCKON
UJEHTUYHOCTHU — TOTOBHOCTHM K CaMOPa3BUTHIO, CAMOCTOATEIBHOCTH W CaMOOIIPEJECIEHUIO,
Hanuuyue momueéayuu K OOY4YCHUIO OHWOJIOTHH, yeleHanpaeieHHoe pazeumue BHYTPEHHUX
yOeXAeHHUI JIMYHOCTU Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUUECKUX TPATULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb OOYUYAIOMIMXCSl PYKOBOJCTBOBATHCS B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIOBBIMU  YCTaHOBKaMH, NPHUCYUIUMU  CUCTEME
Ouonornyeckoro  oOpa3oBaHUs, Haluyue NPABOCO3HAHUA ~ DKOJOTMYECKOHW  KYIBTYpHI,
CHOCOOHOCMU CMABUMb IETH U CTPOUTH KU3HEHHBIE MJIaHbI.

JInuHOCTHBIE PE3yabTaThl OCBOCHUS MPOrpamMMbl 110 OMOJIOTMM JOCTUTAIOTCS B €IMHCTBE
yueOHOM M BOCIUTATENbHON IEATEIHLHOCTH B COOTBETCTBUU C TPAAMIIMOHHBIMU POCCUUCKUMU
COLIMOKYJIbTYPHBIMH, UCTOPUUECKUMH U JTYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMHU, IPUHATHIMHU B
oOmiecTBe MpaBUiaMH U HOPMaMHu MOBEACHUSA M CIIOCOOCTBYIOT MpOIleccaM CaMOIMO3HAHUS,
CaMOBOCITUTaHUS U CaMOPA3BUTHSI, PA3BUTHsI BHYTPEHHEW MO3MLMU JIMYHOCTH, aTpUOTU3MA U
YBaXXEHUS K 3aKOHY U IPABOINOPSJIKY, YEIOBEKY TpyJa U CTaplieMy IOKOJIEHHUIO, B3aUMHOIO
YBaXEHUsI, OEpEe)KHOro  OTHOIIEHHUS K  KyJIbTypHOMY  HAaCIE€OUI0 U TpajuLUsaM
MHOT'OHALIMOHAJILHOTO Hapoaa Poccuiickoit @eaepannu, Ipupojie U OKPYKarollen cpee.

JIMYHOCTHBIE PE3yabTAThl OCBOSHHS YUeOHOTO mpenmeTa «bHonorus» MoHKHBI OTpaxarhb
TOTOBHOCTb M CIOCOOHOCTH OOYYaIOIIUXCsl PyKOBOJACTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEH
NO3UIMEN JMYHOCTH, CHCTEMON LIEHHOCTHBIX OpPUEHTAlMil, IO3UTHUBHBIX BHYTPEHHUX
yOeXAeHU, COOTBETCTBYIONIMX TPAJAULIMOHHBIM LIEHHOCTSIM  POCCHICKOro  OOIIecTBa,
pacivpeHue KU3HEHHOTO OMbITa M OIBITa JESATEIIbHOCTH B MPOIECCE peain3allid OCHOBHBIX
HaIpPAaBJICHU! BOCIIUTATENBHOM AEATEIbHOCTH, B TOM YHCIIE B YACTH:

1) rpa:kIaHCKOro BOCIMTAHMS:

Cc(OPMHUPOBAHHOCTh  TPAXKAAHCKOM MO3MLMK  OOydaromerocs Kak aKTHMBHOTO U
OTBETCTBEHHOTI'O YJIeHA POCCUICKOI0 O0IIECTBA;

OCO3HaHHME CBOMX KOHCTUTYIIMOHHBIX NpaB M OO0S3aHHOCTEH, YBa)KEHHE 3aKOHA U
IIPABOIOPSJIKA;

TOTOBHOCTh K COBMECTHOH TBOPYECKOH JEsATEIbHOCTH NPU CO3JaHUU YUeOHBIX MPOEKTOB,
pelieHny yueOHbIX U T03HABATEJIbHBIX 3a/1a4, BHITIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  OMNpENeNiATh COOCTBEHHYIO IO3MLHMIO [0 OTHOUIEHHIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHUE  YUUTBIBaTh B  CBOUX JEHCTBUSAX  HEOOXOAMMOCTb  KOHCTPYKTHBHOI'O
B3aMMOJIEHCTBUS JIIOJEH ¢ pa3sHBIMU yOEXKIEHUSMHU, KYJbTYPHBIMU EHHOCTSAMU U COLUAIBHBIM
MI0JIO)KEHUEM;

FOTOBHOCTb K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOI'O BBIIIOJHEHUS Y4eOHBIX,
MIO3HABATEJIBHBIX M HCCIEHOBATENbCKUX 3aJa4, YBAXKUTEIBHOIO OTHOLIECHUS K MHEHMIO
OTIOHEHTOB MPH 00CYXIEHUU CIIOPHBIX BOIIPOCOB OMOJOTHYECKOT0 COJIEPIKaHUS;

TOTOBHOCTH K TYMaHUTapHON U BOJOHTEPCKOM EATEIBHOCTH;

2) IaTPMOTHYECKOI0 BOCIIUTAHMS:

c(OPMHPOBAHHOCTh POCCUIMCKOM IpaXk1aHCKOM WICHTUYHOCTH, MMATPUOTU3MA, YBAKEHHS K
CBOEMY HApOAy, YyBCTBAa OTBETCTBEHHOCTHM Iepel PonmHON, ropaocTty 3a CBOM Kpail, CBOXO
Ponuny, cBO# SA3bIK U KyJBTYPY, IPOLLIOE U HACTOSAIIEE MHOTOHALIMOHAIILHOTO Hapoja Pocenn;



[IEHHOCTHOE OTHOIICHHE K TPUPOJHOMY HACIEAHI0 W TaMATHUKAM TMPUPOIBI,
nocTxkeHusIM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUMCKUX YYEHBIX B CTAaHOBJIEHME M pa3BUTHE
OHMOJI0TUY, TOHUMAaHKS 3HAaYeHUs OMOJIOTUHU B TIO3HAHUU 3aKOHOB MPUPO/IbI, B )KU3HU YEJIOBEKa U
COBPEMEHHOT'0 00IIeCTBa;

uzeiHast yoexxIEHHOCTh, TOTOBHOCTb K CIIY’KE€HHUIO U 3amuTe OTeyecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LICHHOCTEN POCCUICKOT0 HAPOAa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBEJICHHUS;

CIIOCOOHOCTh OLICHMBATh CUTYAlLlMI0 M IPUHUMATh OCO3HAHHbBIE PEILEHUS, OPUEHTUPYSICh
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUUBOTO OYAYIIETo;

OTBETCTBEHHOE OTHOIICHHE K CBOMUM pOIMTENSM, CO3/JaHHUI0O CEMbH Ha OCHOBE
OCO3HAHHOT'O IPUHSTHS LIEHHOCTEH CEMENWHOH KM3HU B COOTBETCTBUU C TPaJMLUSIMU HapOJOB
Poccumn;

4) 3cTeTH4YeCKOro BOCTIMTAHUA:

ACTETHYECKOE OTHOIICHHE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOLICHUI;

MOHMMAaHKE YMOLIMOHAILHOTO BO3CHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIPQKEHHMIO B Pa3HbIX BUJAX MCKYCCTBA, CTPEMJIEHUE MPOSBIIATH
KayecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuyeckoro BocnuTaHus, (GopMHpPOBaHMSA  KYJLTYPbl 3/[0pPOBbSI W
IMOLMOHAIBLHOTO 0JIArONoJIy4usi:

MOHMMaHKE U peau3aiys 3J10poBoro u 0e3omacHoro odpasa *Ku3HH (30pOBOE MUTAHHUE,
coOI0ZIcHHe TUTUEHUYECKUX IMPaBWJI U HOPM, COAlaHCUPOBAHHBIM PEKUM 3aHITHH M OTIbIXA,
perynsipHass (U3UYECKass AaKTHBHOCTB), OEpPEKHOT0, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DPU3MUECKOMY U MICUXHUECKOMY 3/I0POBBIO;

NOHMMAHWE LEHHOCTU TPaBUJ HWHAMBUIYAJBHOTO M KOJUIEKTUBHOIO 0€30IacHOro
MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAaHHE MOCIEACTBUM M HENPHUATHS BPEIHBIX NPHUBBIYEK (YNOTpeOJIEHUS aIKOToJId,
HApKOTHUKOB, KYPEHHUS);

6) Tpya0BOr0 BOCIMTAHUS:

TOTOBHOCTb K TPYZly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPY0I00HE;

TOTOBHOCTb K aKTMBHOM JESITEIbHOCTH TEXHOJIOTMUYECKON U COI[MAIbHOIN HANPaBIEHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMMPOBATh, IJIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH — TaKyHO
JeSITENIbHOCTD;

MHTEpeC K pa3nuyHbiM chepam mpodeccHoHANBHON AeITeTbHOCTH, YMEHHE COBEPIIATh
OCO3HaAHHBIN BEIOOP OyayIieit mpodeccun u peaaTu30BbIBaTh COOCTBEHHBIE JKMU3HEHHBIE TJIAHbI;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa30BaHHIO M CaMOOOPa30BaHUIO Ha NMPOTSIKEHUU BCel
KU3HU;

7) 3IKOI0TNYECKOT0 BOCIIMTAHMSA

9KOJIOTHYECKH 11e1ec000pa3HOe OTHOIIEHHE K MPUPOJIe KaK HCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYILLIECTBOBAHMS;

MOBBILICHHE YPOBHS SKOJOTHYECKON KYyJIbTYphl: MPHOOpETEHHE ONbITa IUIAHWPOBAHUS
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JUIsl OKPYKaIOLIEH Cpeibl;

OCO3HaHUeE I1100aJIbHOr0 XapaKTepa 3KOJOTHYECKUX MPOo0JIeM U MMyTel X peleHus;

CIIOCOOHOCTH UCMONB30BaTh MPUOOpPETaEMbIE TPU W3YYCHUHU OMOJIOTHUU 3HAHUS U YMEHUS
IpU pelIeHuu MNpoOIeM, CBA3AHHBIX C PALMOHAIBHBIM IMPUPOIOIOJIB30BAHUEM (COOIIOIeHNE
MpaBUJI TIOBEJIEHUSI B MPHUPOJE, HAMPABICHHBIX Ha COXPaHEHHWE PABHOBECHS B IKOCHCTEMAX,
OXpaHy BUJOB, IKOCHCTEM, Orochepsl);



AKTUBHOE HEINPUATHE NCUCTBUN, NMPUHOCAIIUX BPEH OKPYKAIOIIEH NPUPOJHOM Cpene,
YMEHHUE MPOTHO3MPOBATH HEOJIAroNpHUSATHBIE SKOJIOTHYECKHE MOCIEICTBUS MPEANPUHUMAEMbIX
JIEHCTBUM U NIPENOTBPALLATD UX;

HaJIMYUE Pa3BUTOrO HKOJOTMYECKOTO MBIIUIEHUS, JKOJOTHYECKOM KYJBTYphI, OIBITa
JIEATEIIbHOCTH  JKOJOTMYECKOM  HANpPAaBICHHOCTH, YMEHHsS PYKOBOJCTBOBATHCS HMH B
IIO3HABATEJIbHON, KOMMYHUKATHBHOM M COLMAJIBHOM IPAKTUKE, IOTOBHOCTU K YYacTHIO B
IIPAKTUYECKON JEATEIbHOCTH dKOJIOTHYECKON HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pasBUTHsI HAyKl M OOLIECTBEHHOW MPAKTUKH, OCHOBAaHHOIO Ha JMalore KyJiabTyp,
CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B MIOJIUKYJIBTYPHOM MHPE;

COBEPUICHCTBOBAHUE S3BIKOBOM M YNTATEIICKON KYJIBTYPBI KaK CPEICTBA B3aUMOICHCTBUSA
MEXy JIFOJIbMU U [IO3HAHUS MUDA;

NOHUMaHUe cneuu(uky OHONOrMM Kak HayKd, OCO3HaHHUS €€ poiu B (HOpMUPOBAHUU
PaLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH LEJIOCTHOTO MPEACTABICHUS 00 OKpYKaroIeM
MHUpe KaKk O €IUHCTBE IPUPOAbI, YelOBeKa U oOOIIecTBAa, B IO3HAHUM MPUPOAHBIX
3aKOHOMEPHOCTEH U pEIICHUH TPOOIEM COXPaHEHHs MPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAUUMOCTH OHMOJIOIMHU JUIsl COBPEMEHHOW LIMBUIIM3ALMU: 0OeCIeueHUs
HOBOT'O YpPOBHSI Pa3BUTHS MEIULUHBI, CO3AAHUE NEPCIEKTUBHBIX OMOTEXHOJOTHUH, CIIOCOOHBIX
pelaTh pecypcHble MpoOIeMbl pa3BUTHsI YEJIOBEUECTBA, MIOMCKA IyTeH BBIXOJA U3 IN100aIbHBIX
HKOJIOTMYECKUX NPOOJIeM U 0OecreueHus Nepexoaa K yCTONYMBOMY Pa3BUTHUIO, PAllUOHATILHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB U (HOPMUPOBAHHUIO HOBBIX CTAHIAPTOB JKU3HU;

3aMHTEPECOBAHHOCTD B MOJIyUEHUU OMOJOTMYECKHX 3HAHUW B IIEJIAX IOBBIIICHUs OOIIEH
KYJBTYpbl, €CTECTBEHHO-HAy4HON TIPaMOTHOCTH, KaK COCTABHOW YacTH ()YHKIIMOHAJIbHOU
IPaMOTHOCTH 00y4Jarouuxcs, GopMupyeMoit pu U3y4eHUH ONOIIOTHH;

IIOHMMAHHE CYIIHOCTH METOJIOB IIO3HAHMS, MCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh IIOJy4aeMble 3HAHUS JUISL aHaiu3a U OOBSICHEHMS SBJICHUN
OKPY’KAaIOIIEro MHUpa M HPOMCXOJAIIMX B HEM H3MEHEHMH, yMeHHUe jenaTb 0OOCHOBaHHbIE
3aKJIIOYEHHUS HA OCHOBE HAay4HbIX (DaKTOB M MMEIOIIMXCS JAaHHBIX C LEJIbI0 IOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCMOJIb30BaTh OMOJOTMYECKUE 3HaHMS JJs pelleHus
npo0JeM B peaibHbIX KU3HEHHBIX CUTYallUsX;

OCO3HaHWE IIEHHOCTH HAy4YHOW JEATEIbHOCTH, TOTOBHOCTH OCYHIECTBIATH IPOCKTHYIO H
HCCIIEIOBATEIBCKYIO ACSITEIbHOCTh HHAUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTb U CIIOCOOHOCTh K HEMpPEpPhIBHOMY 0Opa3oBaHUI0 M €aMOOOpa3OBaHHUIO, K
AKTUBHOMY TIIOJIYYEHHUIO HOBBIX 3HAaHMHM 1O OHOJOTMM B COOTBETCTBHUM C IKM3HEHHBIMU
NOTPEOHOCTSMHU.

METAINPEIMETHBIE PE3YJIBTATBI

MertanpenmeTHble pe3ysbTaThl OCBOEHHUS y4yeOHOro mnpeamera «bHoiorus» BKIIOYAIOT:
3HaYMMble Ui (OPMHPOBAHUS MMPOBO33PEHHS] OOYYAIOIIMXCS  MEKIUCHUIUITMHAPHBIE
(MexXnpenMeTHbIE) O0IIeHaAYYHbIE TTOHATHSI, OTPaXKaroIue HEeI0CTHOCTh HAyYHOU KapTUHBI MUpa
U cnenu(uKy METOA0B MMO3HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, YHEPTHs,
SBJIEHUE, TPOLECC, CUCTEMa, HAay4YHbIM (akT, MPUHIMIL, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCleoBaHUe, HaOII0eHNe, U3MEPEHUE, IKCIEPUMEHT U JPYrHe); YHUBEpCaJbHbIE
yueOHble JeiCcTBUS (TO3HAaBaTeIbHbIe, KOMMYHUKATUBHbBIE, PETYISTHUBHBIE), 00ECIEUNBAOIINE
¢dopmupoBanre (YHKIMOHAIHLHONH T'PAMOTHOCTH M COLMAIbHON KOMIIETEHIIMH OOy4aroIIuxcs;
CHOCOOHOCTh oOyuaromuxcst HCII0JIb30BaTh OCBOEHHbIE MEXIUCLUUIIIMHAPHBIE,
MHUpPOBO33pPEHUYECKHE 3HAHMS W YHHBepCaJlbHble y4deOHbIe JEHCTBHS B IIO3HABATEIBHOM U
COIIMAIbHON MPAKTHKE.



B pesynprare wn3ydeHuss OMONIOTMM Ha YPOBHE CpeAHEro oomiero oOpa3oBaHusA Yy
obOyyvaromierocss OynyT copMUpOBaHBI MMO3HABATEIbHBIC YHUBEPCAJTbHBIE Y4eOHBIC ACHCTBUSA,
KOMMYHHUKATHBHBIC YHUBEpCAJIbHbIC Y4E€OHBIC JEHCTBHUS, PETYIATUBHBIE YHUBEPCAIbHBIE
y4eOHbIC JICHCTBUS, COBMECTHAS ICATEILHOCTb.

MertamnpeaMeTHbIE pe3ysIbTaThl OCBOCHHS MPOTPaMMBbl CpeIHEro oO0Iero oOpa3oBaHUs
JIOJDKHBI OTPaXKaTh:

OBgi1ajieHHe YHHUBEPCAJIBLHBIMU YUeOHBIMH M03HABATEIbHBIMY 1€ CTBUSIMU:

1) 6a3oBbIe JJOrHYECKHeE AeHCTBHS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBATh IMPOOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIONIb30BAaTh TPU OCBOCHMHM 3HAHUU MPUEMBI JIOTUYECKOTO MBINUICHHS (aHAN3a,
CHUHTE3a, CpaBHEHMS, KiacCHUUKaAIMu, OOOOIIEeHMs), PACKpPBIBATh CMBICT OHOJOTHUUYECKHX
MOHSITHI (BBIIESATH HX XapaKTEPHbIC MPU3HAKH, YCTAHABIUBATE CBSI3U C IPYTUMU TIOHATUSIMU );

ONpeNeNaTh eI ACATENbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPHH WX JIOCTHKCHUS,
COOTHOCHUTH PE3yIbTaThl ACATEILHOCTHU C IIOCTABICHHBIMU IEIISIMU;

UCIIOJIb30BaTh OWOJIOTHUECKUE MOHSATUS JJIsl OOBSCHEHUsS (AKTOB W SIBICHHHA IKUBOM
TIPUPOJIBI;

CTPOHUTH JIOTUYECKHE PACCYXICHUS (MHAYKTHBHbBIC, JICIyKTHBHBIC, II0 aHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MIPOTHUBOPEUHS B PACCMATPUBAEMBIX SBJICHHSX, (POPMYITHPOBATH
BBIBOJIbI M 3aKJIFOUCHHS,

MPUMEHSTh CXEMHO-MOJICIBHBIC CPEACTBA JUIS MPEACTABICHUS CYIICCTBEHHBIX CBS3CH U
OTHOILIECHUIA B M3y4aeMbIX OHOJIOTMYECKHX OOBEKTaX, a TAKXKE MPOTUBOPEYMU PAa3HOrO Poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh IUJIAH PEHICHUS MPOOJIEMbI ¢ YUETOM aHAINM3a UMECIOIINXCS MaTEepUATbHBIX
1 HEMaTePUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JCSTEIBHOCTh, OIICHUBATh COOTBETCTBHE PE3YJbTATOB IIEIISM,
OIICHUBATh PUCKH TOCIICICTBUN ACSITEILHOCTH;

KOOPJIMHUPOBATh W BBIIOJHITE DPAa0OTy B YCIOBUSX PEaJbHOrO, BHUPTYAJIbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHE MTPU PEIICHUH KU3HEHHBIX MPoOIIeM.

2) 6a30BbIe HCCIET0BATEIbLCKHE IEHCTBHSI:

BJIQ/IETh HABBIKAMH y4€OHO-MCCIIEIOBATENECKON U MPOEKTHOW AESITeNbHOCTH, HaBbIKAMU
paspemieHus mpooieM, cocOOHOCTBI0O M TOTOBHOCTBIO K CAMOCTOSITENIbHOMY TOMCKY METOJIOB
pelIeHus MPAKTUYECKUX 3aja4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB MO3HAHUS;

UCTIOJIB30BaTh PA3JIMYHBIC BHIBI ACATEIBHOCTH IO TIOJYYEHHIO HOBOTO 3HAHHS, €ro
MHTEPIIPETAIMU, TPEOOPa30BaHUI0 U MPUMEHEHHUIO B yYEOHBIX CHUTYallUsIX, B TOM YHUCIE MPHU
CO3IaHUH YYCOHBIX M COITUATBHBIX TPOCKTOB;

dbopMupOBaTh HAYYHBIA THI MBIIIJICHUS, BIaJeTh HAYYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMU
MOHSTHSIMA M METOJIaMU;

CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIC 33Jaud B 0OpA30BaTENbHON NEATEIHHOCTH U
YKU3HEHHBIX CUTYaITUsX;

BBISIBJISITH TPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyalIM3UpPOBaTh 3a7ady, BBIABUTATH
TUTOTe3y €€ pelleHHs, HaXOIUTh apryMEHTHhI JUIS JIOKa3aTelIhCTBA CBOMX YTBEPIKJICHUH,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

AHAIM3UPOBATh TIOJYYCHHBIC B XOJIe PpEHICHHWS 3a7add  Pe3yabTaThl, KPUTHUECKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

JTaBaTh OIEHKY HOBBIM CUTYAITUsIM, OIIEHUBAThH IPUOOPETEHHBIH OITBIT;,

OCYIIECTBIISITh IEJICHANIPABICHHBIN MOUCK TMEPEHOca CPEACTB U CIIOCOOOB JICHCTBUS B
poeCCHOHAIBHYIO CPENY;

yMETh TEpPEHOCUTHh 3HAHUS B  T[O3HABATEIbHYIDO M  MPAKTUYECKYID  OOIacTH
KU3HEICATCIIEHOCTH;



yYMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUT'aTh HOBBIE WJEH, NpPEJIaraTb OpPUTMHAIbHBIE IOJXOAbl U PEUICHUS, CTABUTh
npoOJIeMbl U 33]a4u, TOMYCKAIOIINE aJTbTePHATUBHBIC PELICHHUS.

3) pabora ¢ ungopmanmeii:

OpPUEHTHPOBATHCSI B PA3IUYHBIX HUCTOYHUKAX HH(OpMAnu (TEKCTe Yy4eOHOro Mmocoous,
HAY4YHO-TIOMYJISIPHON JIMTEpaType, OMOJOrMUECKUX CIOBapsX U CIPaBOYHMKAX, KOMIIBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHATU3UPOBaTh HH(POPMALMIO PA3IUYHBIX BHIOB U (OpM
IPEJCTaBICHUs, KPUTUUECKU OLIEHUBATh €€ IOCTOBEPHOCTh M HEIPOTUBOPEUMBOCTH;

dopMynHupoBaTh 3ampOCHl M TMPHUMEHSATh Pa3IMYHBIE METOJAbI TMPH IOHCKE U O0TOOope
6uonornyeckoi MHGopMaIK, HEOOXOIUMOM /17151 BHIIIOJIHEHUS YUeOHBIX 3a1a4;

npuoOpeTaTh ONBIT HCHOJIB30BaHUS HH(POPMAMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTHUBHOI'O HCIOJIb30BAHUS PA3JIUYHBIX [IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAJIbHYIO (OpMY TPEACTABICHUS OHOIOTHYECKOM
uHpopmanuu (cxemsl, TpaduKu, AHarpaMMebl, TaOJIUIIBI, PUCYHKH U JPYTOeE);

UCTIOJIb30BaTh HAYYHBIM S3bIK B KauecTBE CpEeACTBAa MpH padoTe ¢ OHOIOrHMYecKOn
uHpopMaLyell: IPUMEHATh XUMHYECKHe, (PU3UYeCKHe U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dbopMyiel, abOpeBUaTypy, HOMCHKIATYpPY, HCIIONB30BaTh M MPEOOpPa3OBBIBATH 3HAKOBO-
CHUMBOJIMUYECKHE CPEJCTBA HATJISAHOCTH;

BJIAJCTh HABBIKAMU pACIO3HABaHUS M 3alMTHl WHpoOpManmH, HHGOPMAITMOHHON
0€3011aCHOCTH JIMYHOCTH.

OsJiaieHne YHUBEPCAIbLHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMU:

1) o6menne:

OCYIIECTBIISITh KOMMYHHKAIIMHA BO BCceX cepax >KM3HM, aKTUBHO y4acTBOBATh B JUAJIOTE
WIN JIUCKYCCUU TI0 CYLIECTBY 00CY)XJaeMoil TeMbl (YMEHHE 3a/laBaThb BOIPOCHI, BBICKA3bIBAThH
CYXJIEHUS OTHOCHUTEJIBHO BBINIOJHEHUS IMIpe/UIaraéMoi 3aJadyd, YYWUTBIBATH WHTEPECH U
COIVIACOBAHHOCTh MO3ULUHI IPYTUX YYaCTHUKOB JMAJIOra WIM JUCKYCCHH);

pacmo3HaBaTh HeBepOaJlbHBIC CpEACTBA OOIICHHs, NMOHMMATh 3HAYEHHUE COIHMAIBHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUS KOH(PJIMKTHBIX CUTYalluil, yMETb CMAr4aTh KOH(DIUKTHI U
BECTH MIEPETOBOPHI;

BJIAJIETh PA3IUYHBIMU CIIOCOOAMU OOILEHHUS M B3aMMOJEHCTBHSI, MOHUMATh HaMEPEHUs
JPYTUX JIOACH, TPOSIBIIATh YBAXHUTEIHHOE OTHOIICHNE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAXKEHHUS;

pa3BEPHYTO W JIOTHYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIH30BAHUEM S3BIKOBBIX
CpPEICTB.

2) cOBMeCTHAsI 1eSITeJIbHOCTh:

NOHMMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaIbHON pabOThI IpU
pelieHny OMOoJ0Trn4ecKor mpobsieMbl, 000CHOBBIBATH HEOOXOJUMOCTh IPUMEHEHHUS TPYIIOBBIX
¢dbopM B3aMMOAEUCTBUS NPH pelICHUH yueOHOM 3a1auu;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX NEHCTBHH € y4€TOM OOMIMX MHTEPECOB U
BO3MOXHOCTEH Ka)/10T0 YJIeHa KOJUIEKTUBA,;

NPUHUMATh TEIM COBMECTHOW JEATENbHOCTH, OPraHW30BHIBATh W KOOPIMHHUPOBATH
JecTBUSL MO €€ MOCTMXKEHHUIO: COCTaBJIATh IJIaH JEHCTBUH, pacmpelensiTh POl € y4€ToM
MHEHHUH Y4aCTHHUKOB, 00CYKIaTh pe3ybTaThl COBMECTHON pabOThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA U KAKJIOTO YYaCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npejUlaraTb HOBBIE NMPOEKTHI, OLEHMBATh WUJEH C TMO3MLIMU HOBH3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISATh MO3UTHBHOE CTPATETHUECKOE TIOBEJACHHWE B PA3IUYHBIX CHUTYaIMsX,
NPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

OBJiaieHNe YHUBEPCAIbHBIMM PeryIsTHBHBIMH JeHCTBUSMM:

1) camoopranu3amnms:



UCIOJIb30BaTh OMOJOTMYECKHE 3HAHUS Ul BBIABICHHA NpoOJIeM M UX pEUIeHHUs B
’KM3HEHHBIX M y4EOHBIX CHTYaIHIX;

BBIOMPATh HA OCHOBE OMOJOIMYECKHX 3HAHUU LIEJIEBbIE M CMBICIIOBBIE YCTAHOBKU B CBOHMX
JEUCTBUAX M IMOCTYIKAaX IO OTHOIICHHWIO K JKMBOH NPHPOJE, CBOEMY 370POBBIO M 3JI0OPOBBIO
OKPYKaIOIINX;

CaMOCTOSATENIFHO OCYIIECTBIISTh MO3HABATEIbHYIO AEATENLHOCTh, BBIBISTH HMPOOIEMBI,
CTaBUTh U (OPMYIUPOBAaTH COOCTBEHHBIC 3aJa4d B 00pa30BaTEIbHOW JESITEIBHOCTH U
KM3HEHHBIX CUTYaIHsX;

CaMOCTOSATENIHO COCTaBJIATH IUIaH PELICHUS MPOOIEMBI C yIETOM MMEIOIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M IPEAIIOYTEHHIA;

JIaBaTh OLICHKY HOBBIM CUTYaIlHsIM;

pacIIUpATh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JTMYHBIX NPEIIOYTECHHH;

JieNiaTh OCO3HAHHBIN BBIOODP, apTyMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTD 3a PEIICHHE;

OLICHUBATH MPUOOPETEHHBIN OIBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO M TIPOSIBICHUIO IMPOKOM SPYIUIIMH B PA3HBIX 00JACTIAX
3HAHMH, MOCTOSHHO MOBBIILIATH CBOH 00pa30BaTEIbHbIN U KYJIBTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHTYallUsIM, BHOCUTb KOPPEKTHBBI B JIESATEIBHOCTH, OLICHHBATH
COOTBETCTBHUE PE3YJIbTATOB LIEJISM;

BJIaZICTh HABBIKAMH TI03HABATEILHOU pePIEKCHN KaK OCO3HAHUSI COBEPIIAEMbIX JEHCTBUIA
Y MBICJIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, HCIIOIB30BATH MPUEMBI peIIeKCUU
JUISL OLICHKH CHTYaIlMH, BHIOOpA BEPHOTO PELICHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATH PEHICHHUS 110 UX CHIDKCHHIO;

NPUHUMATh MOTUBBI M aPT'YMEHTBI IPYTUX IPU aHAIIU3E PE3yIIbTaTOB JIEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTrUX:

NpUHUMAThH ce0sl, MOHUMast CBOM HEAOCTATKH U JIOCTOUHCTBA;

IPUHUMATh MOTUBBI U @pT'YMEHTHI JPYTUX NP aHAIN3E PE3YNIbTAaTOB ACATEIbHOCTH;

NpU3HABATh CBOE MIPABO U MPABO IPYTUX Ha OLIMOKY;

pa3BUBaTh CIIOCOOHOCTH TOHUMATh MUD C TIO3UITUH JPYToro YeIOBeKa.

MNPEAMETHBIE PE3YJIbTATBI

[IpenmMeTHbIE pe3yabTaThl OCBOEHHS cojepxkaHus ydueOHoro mnpeamera «buonorus» Ha
yriIyOJn€HHOM YpOBHE OpUEHTHPOBAHBI Ha obecnieueHre npoGuiIbHOro o0yueHust 00yJaronmxcs
Oouonorun. OHM BKIIOYAIOT: crenuuyeckue A OUOJIOTMM HaydyHble 3HAHUS, YMEHUS U
crocoObl JeMCTBUH 1O OCBOCHMIO, WHTEpHpETallMd U NpeoOpa3oBaHUIO 3HAHWM, BUABI
JEeSTENIbHOCTH MO TMOJYyYEHUI0 HOBBIX 3HAHUN M MX NMPUMEHEHHUIO B Pa3IMUHBIX Y4eOHBIX, a
TaK)K€ B PEAIbHBIX )KU3HEHHBIX CUTyalusax. [IpeaMeTHble pe3ynpTaTsl MPEACTABICHBI 10 FOJ1aM
U3Yy4YECHUS.

[IpenmerHble pe3yabTaTbl OCBOEGHHUs ydeOHoro mnpeamera «buonorus» B 10 knacce
JIOJIKHBI OTpaX<aTh:

c(OPMHUPOBAHHOCTb 3HAHUN O MECTE M POJIM OUOJIOTUN B CHCTEME €CTECTBEHHBIX HAyK, B
(GOpMUPOBAHUN E€CTECTBEHHO-HAYYHOM KapTHHBI MHpA, B IIO3HAHWU 3aKOHOB MPUPOABI U
peleHny mpobJIeM palMoHaILHOTO IPUPOAONOIb30BAHUS, O BKJIa1€ POCCUICKUX U 3apyO0eKHbIX
YUEHBIX B Pa3BUTHE OMOJIOTHH;

BJIaJICHUE CHCTEMOW OMOJIOTMYECKUX 3HAHUHM, KOTOpas BKJIIOYAET: OCHOBOINOJArarolue
OMOJOTHYEeCKHEe TEPMHUHBI U TIOHATUS (PKU3Hb, KJIETKa, OpraHu3M, MeTaboiHu3M, TOMEeocTas,
CaMOpETYJISILIMSL, CAaMOBOCIIPOU3BEEHHE, HACIEICTBEHHOCTh, N3MEHYMBOCTh, POCT U Pa3BUTHE),
Oouonoruueckue teopun (kinerouHas teopus T. IlIBamna, M. Illneiinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HacneAcTBeHHOCTH T. Moprana), yuenus (H. 1. BaBunoBa — o neHTpax
MHOT000pa3usi U MPOUCXOXKACHUS KYJIbTYPHBIX PACTeHMI), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
IIEPBOTO IOKOJIEHUs, PACLICIUIEHUs], YUCTOTHI raMeT, HE3aBUCUMOro Hacienosanus I'. Menpens,



TOMOJIOTUYECKUX PSAJAOB B HaclencTBeHHOW wu3MmeHuuBoctu H. WM. BaBuiioBa), mpuHLMIBI
(KOMIIIEMEHTapHOCTH );

BJIa/ICHNE OCHOBHBIMHM METOJaMH HAY4YHOI'O ITO3HAHUS, UCIOJIb3YEMBIX B OMOJIOTMYECKUX
HCCJICTOBAHMSIX KHUBBIX 00BEKTOB (OMKCaHUE, U3MEPEHHE, HAOII0ICHIE, SKCIIEPUMEHT);

YMEHHUE BBIJCIATH CYIIECTBEHHbIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U DYKAPHUOT,
OJIHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPraHM3MOB, B TOM uucCle OakTepui, rpuOOB, pacTeHUH,
JKUBOTHBIX U YeJIOBEKa, CTPOCHHSI OPraHOB U CUCTEM OpPraHOB PAaCTEHUM, )KUBOTHBIX, YEJIOBEKA,
MIPOLIECCOB KU3HEAEATEIbHOCTH, MPOTEKAIOIMX B OpraHU3Max pAacTeHHM, JKUBOTHBIX U
4eJI0BEKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BEIIeCTB (METa00IM3M), IPEBPAILCHUST SHEPTHH,
Opo’keHUs, aBTOTPO(HOr0 U reTepoTpOPHOro TUIOB MUTAHUS, (OTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, MeH03a, TaMeTOreHe3a, SMOPHOTreHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHSA, PA3MHOKEHHS,
WHAUBUAYAIILHOTO Ppa3BUTHs OpraHu3Ma (OHTOreHe3a), B3aWMOJCWCTBHUS T'€HOB, Ie€TEpO3HUca,
UCKYCCTBEHHOT'O 0TOOPA;

YMEHHE YCTAHABIMBATh B3aWMOCBSI3M MEXAYy OpPraHOHJaMU KJIETKU U HUX (QYHKIHSIMH,
CTPOCHHUEM KJICTOK Pa3HbIX TKaHEeW W X (QYHKIUSIMHU, MEX]Ty OPTaHaMU U CUCTEMaMH OPTaHOB Y
pacTeHUid, >KMBOTHBIX M 4YellOBeKa M MX (YHKIHUSIMH, MEXKIYy CHCTEeMaMHU OPraHoB U HX
GYHKUMUSIME, MEXIY JTarmamMud OOMEHA BEIECTB, JTallaMH KJICTOYHOTO IMKIJIA U KU3HEHHBIX
[UKIOB OPraHM3MOB, JTalaMd HMOPHUOHAILHOTO pA3BUTHUS, TEHOTUIOM U (DEHOTHUIIOM,
¢deHoTumnom u (hakropamu Cpeasl OOUTAHUS;

YMEHHE BBISBISITH OTIUYUTEIbHBIC MPU3HAKH JKUBBIX CHUCTEM, B TOM YHUCIIE PACTCHHI,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOIB30BaTh COOTBETCTBYIOUINE aPTyMEHThI, OMOIIOTUYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIMKY JJIsl I0KA3aTeJIbCTBA POACTBA OPraHU3MOB PAa3HBIX CUCTEMAaTUUYECKHUX IPYIIIL;

YMEHHE pellaTh OUOJNIOTUYECKUE 3a7aud, BBISBISATH NPUYMHHO-CIECICTBEHHBIC CBS3HU
MEXIY HCCIECIYEMbIMH OHOJIOTHYECKUMU TPOIECCaMU M SIBIICHUSMH, JIeJIaTh BBIBOJBI U
MIPOTHO3bl HA OCHOBAHMH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M TPAKTHYECKUE pabOThI, COONIOIATh MpaBHia MPU
paboTe ¢ yueOHBIM U JIaOOpaTOPHBIM 000PYAOBAHUEM;

YMEHUE BBIIBUTATh THUIIOTE3bI, MPOBEPSATH UX OSKCIEPUMEHTAIBHBIMUA CPEICTBAMH,
dbopMynupys 1eb UCCIeA0BaHNUs, aHATM3UPOBATh MMOJYYECHHBIE PE3YNIbTAThI U JIENIaTh BBIBO/IBI,

YMEHUE Y4YacTBOBaTh B YYEOHO-HCCIEIOBATEIHCKON pabdoTe MO OMOJOTUM, DKOJIOTHH U
MEAUIIMHE, MPOBOJMMON Ha 0a3e IIKOJIBHBIX HAyYHBIX OOIIECTB, M MyOJHMYHO MPEACTaBIATh
MOJIYYCHHBIC PE3YJIbTAaThl HA YICHHYECKUX KOH(EPEHITUSAX;

YMEHHE OLIEHWBAaTh JTUYECKUE aCHEKThl COBPEMEHHBIX HCCIEeNOBaHUI B o0nactu
OMOJOTUM M MEOUIMHBI (KJIOHUPOBAaHUE, MCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAlpaBICHHOE
M3MEHEHHE TeHOMa U CO3J]aHie TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBIISATh OCO3HAHHBIN BBIOOP OyayIIei npodecCnoHaIbHON IeATeThHOCTH B
obnactu OMOJIOTUU, MEIUIMHBI, OMOTEXHOJIOTHH, BETEPHUHAPUH, CENIbCKOTO XO035SHUCTBA, MHUIIIEBOM
MPOMBIIIUICHHOCTH, YTAyOJsATh IO3HABAaTEIbHBIM HMHTEpPEC, HANpPaBICHHBIM HAa OCO3HAHHBIN
BBIOOp COOTBETCTBYIOIIEH Mpodeccu M MPOAOIDKEHHE OHOJOTHYECKOro o0pa3oBaHUs B
OpraHMu3aIMsaX CpeIHEro NpodhecCUOHAIBLHOTO U BhICIIEr0 00pa3oBaHUsl.

[IpenMeTHBIe pe3ynbTaThl OCBOEHUs ydeOHOro mpenmera «buomorus» B 11 Knacce
JOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTH 3HAHHUI O MECTE W POJM OMOJIOTHU B CHUCTEME €CTECTBEHHBIX HAYK, B
(GOpMHUPOBAaHUHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpAa, B TIO3HAHWU 3aKOHOB
MPHUPOJBI U PEHICHUH AKOJIOTUYECKUX MPOOJIEM YeTOBEUeCTBa, a TaKXKe B PEIICHUU BOIPOCOB
paIMOHAIBHOTO TPUPOJOIOIB30BAHUA, W B (POPMUPOBAHUU IIEHHOCTHOTO OTHOIICHHUS K
npupoje, oOIIeCTBY, YENOBEKY, O BKJIaJe POCCHUUCKUX M 3apyOEKHBIX YUEHBIX-OHMOIIOTOB B
pa3BUTHE OMOJIOTHH;

YMEHHE BJaJIeTh CHCTEMON OMONIOTMYECKUX 3HAHUHM, KOTOpas BKJIIOYAET ONpeAeTeHHS U
MOHUMAHWE CYIIHOCTH OCHOBOIIOJATAIOMINX OMOJOTHYECKUX TEPMUHOB W TIOHSATHH (BHI,



sKOcucTeMa, Ouocdepa), Oumonorumueckue Teopun (dBoronoHHas Tteopuss Y. JlapBuHa,
CUHTeTHYeCKass Teopus sBojtonun), yuyeHus (A. H. CeseproBa — 0 MyTAX W HampaBIICHUSX
spomonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus [x. Xapau
u B. BaiinGepra, 3aponpimeBoro cxoacrBa K. M. bapa), npaBuna (muaumyma 1O. JluGuxa,
IKOJIOTHYECKOH MUpaMUIBI SJHEPTUH ), TUTIoTe3bl (TumnoTe3a «vupa PHK» V. 'unbepra);

YMEHHE BIIAJE€Th OCHOBHBIMH METOJAMU HAyYHOTO MO3HAHMS, HCIOIb3YEMbIMU B
OMOJIOTHYECKUX HCCIICAOBAHMIX JKUBBIX OOBEKTOB M JKOCHUCTEM (OMHMCaHUE, H3MEpEHHE,
HaOJI0/IeHUE, SKCIIEPUMEHT), CIIOCOOaMU BBISIBJICHHS] U OLIEHKH aHTPOINOICHHBIX M3MEHEHUN B
IpUPOJIE;

YMEHHE BBIACNATh CYUICCTBEHHbIC NPU3HAKU: BHUAOB, OMOIreONEHO30B, AKOCHUCTEM U
Ouocdepsl, CTaOMIM3UPYIOIIETro, MABIKYIIETO W pa3pbIBAIOIIETO €CTECTBEHHOTO OTOOpa,
AJJTONATPUYECKOr0 M CUMIATPUUYECKOT0 BU000pa30BaHus, BIUSHUS JIBIXKYIUX CHII 3BOJIOLUU
Ha TeHO(OH]| MOIMYJISALUHN, TPUCTIOCOOICHHOCTH OPraHU3MOB K cpele OOMTaHMs, YepeOBaHUS
HAIpPaBJICHUH 3BOJIOLUHU, KPYTOBOPOTA BELIECTB M MOTOKA YHEPTUU B IKOCUCTEMAX;

YMEHHUE YCTAaHABJIMBAaTh B3aWMOCBS3M MEXIY TIPOLECCAMU SBOJIOLUUH, ABWKYIIUMU
CWJIAMU aHTPOIOTeHe3a, KOMIIOHEHTAMH PAa3IMYHBIX SKOCHUCTEM M MPUCHOCOOIECHUSMU K HUM
OpraHU3MOB;

YMEHHE BBISBIISTh OTJIUYUTEIbHBIC IPU3HAKU JKUBBIX CHUCTEM, MPUCIIOCOOIEHHOCTh BUIOB
K cpere oOuTaHus, aOMOTHYECKHX M OMOTHYECKUX KOMIIOHEHTOB IKOCHUCTEM, B3aUMOCBS3EH
OpPraHU3MOB B COOOIIECTBAaX, aHTPOIIOTCHHBIX U3MEHEHUN B IKOCHCTEMaxX CBOEH MECTHOCTH;

YMEHHUE HCIOJIh30BATh COOTBETCTBYIOIINE aAPTYMEHTHI, OMOJIIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIUKY JUIsl JOKa3aTellbCTBa pOJICTBA OPraHM3MOB pa3HBIX CHCTEMAaTHYECKHUX TPYIII,
B3aMMOCBSI3M OPTraHU3MOB W CpeIbl OOMTAHWsS, CIMHCTBA YEIIOBEUECKUX pac, HEOOXOAUMOCTH
COXpaHEeHHUs] MHOr0o00pa3us BUAOB M DKOCHCTEM KaK YCIIOBUS COCYLIECTBOBAHMSI MPUPOJIBI U
YeJI0BEYECTBA;

YMEHHE pellaTh OUOJNIOTUYECKUE 3a7aud, BBISBISATH MPUYHMHHO-CIECICTBEHHBIC CBS3U
MEXIy HCCIEAYEeMbIMH OWOJIIOTUYECKUMH TPOLIECCAMH W SIBICHHUSMH, J€laTh BBIBOIABI M
MIPOTHO3bI HA OCHOBAHMH TOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBINOJIHATH JTAOOPATOpHbIE M IpaKTHUeCKHe paboThl, coOI0AaTh MpaBuia MpU
paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHUE BBIIBUTaTh THUIOTE3bI, TPOBEPSATh HUX OKCIEPHUMEHTAIBHBIMU CPEICTBAMH,
bopMynupys 1eNb UcCeI0BaHNs, aHATM3UPOBATh MOJYUYESHHBIE PE3Y/IbTaThl U JIENIaTh BHIBOJIBI;

YMEHUE Y4YacTBOBaTh B YYEOHO-HMCCIEIOBATEIHCKON paboTe MO OMOJOTUM, DKOJIOTHH U
MeIUIUHe, MPOBOAUMON Ha 0a3ze HIKOJbHBIX HAyYHBIX OOLIECTB, W MYOJIMYHO MPEACTaBIATH
MIOJTy9YCHHBIE PE3YIIbTAThl HA YICHUYECKUX KOH(DEPEHIIHIX;

yYMEHHUE OIIEHMBATh THUIOTE3bl U TEOPUM O IPOUCXOKIACHUU JKU3HHU, 4YeJOBeKa U
YeJIOBEYECKMX pac, O MPUYMHAX, MOCIEACTBHSIX M CIIOCO0axX MPEeJOTBPALICHHS TII00aTbHBIX
U3MEHEeHu# B buocdepe;

YMEHHUE OCYIIECTBISATh OCO3HAHHBIN BBIOOP Oyayiiel mpopecCHOHAIBHON AeTETFHOCTH B
o0mactd  OMOJOTMM, SKOJOTMH, TPHPOJIONONIBL30BAHUS, MEIUIHUHBI, OHOTEXHOJOTHH,
TICHIXOJIOTHH, BETCPUHAPHH, CEIBCKOTO XO3AWCTBAa, MHUIIEBOW MPOMBIIIICHHOCTH, YIIyOJISATh
MIO3HABATENIbHBI MHTEpEC, HANpaBICHHbI Ha OCO3HAHHBIM BBHIOOP COOTBETCTBYIOILEH
npodeccun M MPOJODKEHHE OMOJIOrMYecKoro o0pa3oBaHMS B OpraHM3alUsIX CpPeTHEro
npo¢eCcCHOHAIBLHOTO U BBICIIET0 00pa30BaHusl.



TEMATHYECKOE IINTAHUPOBAHHUE

Ne HammenoBanue pa3zienoB u Tem

/I MIPOTPaMMBI

1 buonorus kak Hayka

2 JKuBble CHCTEMBI U X U3YYCHUE

3 buonorus kineTku

4 XuMHUUeCcKasi OpraHu3aliys KJIeTKH

5 Crpoenue u QyHKIUHU KIETKH

6 OOMeH BelecTB U peBpalleHue SHEPTUHU B
KJICTKE

7 Hacnencreennas nadopmanus u
peanuzanus €€ B KIETKE

8 JKHU3HEHHBIH UK KIETKA

9 Crpoenue 1 (HyHKIIUU OPraHU3MOB

10 Pa3MHOXeHHE U pa3BUTUE OPTraHU3MOB

11 I'eneTnka — Hayka 0 HacCJIEeICTBEHHOCTH U
M3MEHYMBOCTH OPraHU3MOB

12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH

13 3aKOHOMEPHOCTH H3MEHIHNBOCTH

KonmuectBo yacos

Bcero

10

KonTtponbsHbie
paboTHI

[IpakTrueckue
paboTHI
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05

1.5
15

0.5

OnektpoHHbIe (IU(POBEIE) 00pa3oBaTEIbHBIC

pecypch

https://resh.edu.ru/subject/5/10/
bubmmnoreka 1{OK https://m/edsoo.ru
https://resh.edu.ru/subject/5/10/
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https://resh.edu.ru/subject/5/10/
bubmmoreka 1{OK https://m/edsoo.ru
https://resh.edu.ru/subject/5/10/
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https://resh.edu.ru/subject/5/10/
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https://resh.edu.ru/subject/5/10/
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https://resh.edu.ru/subject/5/10/
Bbubnuoteka 1{TOK https://m/edsoo.ru
https://resh.edu.ru/subject/5/10/
Bbu6moreka [IOK https://m/edsoo.ru
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14 I'eneTnka uenoBeka

15 CeekIis OpraHu3MoB

BbuoTtexHonorus u cuHTeTHYECKAs

16 onoorus

17 PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NTPOI'PAMME

https://resh.edu.ru/subject/5/10/
Bbubmuoteka 1{TOK https://m/edsoo.ru
https://resh.edu.ru/subject/5/10/
bubmmoreka I{OK https://m/edsoo.ru
https://resh.edu.ru/subject/5/10/
Bbubmuoteka 1{TOK https://m/edsoo.ru
https://resh.edu.ru/subject/5/10/
bubmuoreka 1{OK https://m/edsoo.ru



https://resh.edu.ru/subject/5/10/
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11 KJIACC

Ne HaumenoBaHue pa3ieioB U TeM

/I MIPOTPaMMBI

1 3apoxJieHre U pa3BUTHE SBOIIOIUOHHBIX
NpeJICTABICHUI B OHOJIOTUH

2 MukposBoOLUs U e€ pe3yIbTaThl

3 MaxkposBoJTIOLUs U €€ PEe3yJIbTaThI

[IpoucxokeHue U pa3BUTHE KU3HU Ha
3emie

5 [IponcxosxieHne yenoBeKa — AaHTPOTIOTCHE3

OKOJIOTHsI — HayKa O B3aMMOOTHOLIEHHSX
6 OpPraHU3MOB U HaJOPraHU3MEHHBIX CHCTEM
C OKpYXKarollel cpenoit

7 OpraHu3Mel ¥ cpesia 0OUTaHus

8 DKOJIOTHSI BUIOB U TIOMYJISIUI

DKO0J0TUsI COOOIIECTB. DKOJIOTHUYECKUE

CUCTEMBI
10 buocdepa — rmobanpHas sKocucTeMa
11 UenoBek U OKpy>KaroIas cpeaa
12 PesepBHOE Bpems

OBLIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

KommuectBo yacos

Bcero

14

15

10

102

KonTponbsHbie
paboThI

IIpakTrueckue
paboThI

15

0.5

15
0.5

0.5

7.5

OnekTpoHHbIe (IU(POBEIE) 00pa3oBaTEIbHBIC

pecypch

https://resh.edu.ru/subject/5/11/
bubmuoteka I{OK https://m/edsoo.ru
https://resh.edu.ru/subject/5/11/
Bbubmnuoteka L{TOK https://m/edsoo.ru
https://resh.edu.ru/subject/5/11/
bubmuoreka I{TOK https://m/edsoo.ru
https://resh.edu.ru/subject/5/11/
bubmumoreka I{OK https://m/edsoo.ru

https://resh.edu.ru/subject/5/11/
bubmuoreka LIOK https://m/edsoo.ru

https://resh.edu.ru/subject/5/11/
bubmuoreka LIOK https://m/edsoo.ru

https://resh.edu.ru/subject/5/11/
bubmuoreka LIOK https://m/edsoo.ru

https://resh.edu.ru/subject/5/11/
bubmumoreka I{OK https://m/edsoo.ru
https://resh.edu.ru/subject/5/11/
Bu6moreka LIOK https://m/edsoo.ru
https://resh.edu.ru/subject/5/11/
Bu6moreka LIOK https://m/edsoo.ru

https://resh.edu.ru/subject/5/11/
bubnuoteka 1{TOK https://m/edsoo.ru
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HOYPOYHOE IINTAHUPOBAHHUE

Ne T
eMa ypoka

/I yp

1 Buonorus kak KOMIUIEKCHAs HAyKa U KaK
4acTh COBPEMEHHOTO O0IIIECTBa

2 JKuBble cUCTEMBI M HX CBOMCTBA

3 YpoBHEBast OpraHU3aIys )KUBBIX CUCTEM

4 HcTopust OTKpBITHA U U3YyUEHUS KIETKH.
Knerounas teopust
Metoapl MOJIEKYJISIPHON U KJIETOUYHOMN
ounonorun. [IpakTnyeckas pabora

5 «M3yyeHre METOIOB KJIIETOUYHOM OHOJIOTHH
(xpomatorpadus, snekTpodopes,
muddepeHnmanbHoe IeHTpU(yTUpOBaHue,
[ILP)»

6 XHUMUYECKHI COCTaB KIETKU

7 MuHepabHbBIE BElIeCcTBa KIETKH, UX
OmooruyecKkas poyb
OpraHnveckue BeuecTBa KIETKH — OEJIKH.

8 JlabopaTopHas padota «O0HapyKEHUE
0EITKOB C MMOMOIIBI0 KAYeCTBEHHBIX
peaKiuii»

9 CBoiicTBa, KiacCUpUKAIM U QYHKITHH
0enkoB

10 OpraHnveckue BelecTBa KISTKH —
YTJIEBOIBI

11 OpraHuueckue BelecTBa KISTKH —

KonmuectBo yacos

Bcero

KonTtponbsHbie
paboTHI

[IpakTrueckue
paboTHI

05

05

OneKTpoHHbIE IU(PPOBBIE 00Pa30BaATEIIBHBIC
pecypchl

https://resh.edu.ru/subject/5/10/
bubmmnoreka 1{OK https://m/edsoo.ru
https://resh.edu.ru/subject/5/10/
bubmmoteka 1{OK https://m/edsoo.ru
https://resh.edu.ru/subject/5/10/
bubmmoreka 1{OK https://m/edsoo.ru
https://resh.edu.ru/subject/5/10/
bubmumoreka I{OK https://m/edsoo.ru

https://resh.edu.ru/subject/5/10/
bubmuoreka I{OK https://m/edsoo.ru

https://resh.edu.ru/subject/5/10/
bubmmoreka L{OK https://m/edsoo.ru
https://resh.edu.ru/subject/5/10/
Bbubnuoteka 1{TOK https://m/edsoo.ru

https://resh.edu.ru/subject/5/10/
bubnuoteka 1{TOK https://m/edsoo.ru

https://resh.edu.ru/subject/5/10/
bubnuoteka 1{TOK https://m/edsoo.ru
https://resh.edu.ru/subject/5/10/
Bbu6moreka LIOK https://m/edsoo.ru
https://resh.edu.ru/subject/5/10/
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JINIIN AbI

Hyxneunossie kucnotsl. JJTHK u PHK.
Jlaboparophas padora «/ccnenoBanue
HYKJICHHOBBIX KHUCJIOT, BBIJICTICHHBIX H3
KJIETOK Pa3IMYHBIX OPraHU3MOBY

Crpoenue u pyaxmun ATO. pyrue
Hykieozuarpudocharsr (HTD)

CexBenupoBanue JJHK. Meroasl reHOMHKY,
TPAHCKPUIITOMHUKHU, IIPOTCOMUKHU

MeToB1 CTPYKTYpHOU OHOIOTHN

Tune! knerok. [IpokapuoTudeckas KieTka

CrpoeHne 3yKapuoTHIECKON KIICTKH.
[IpakTuueckas padora «/3y4ueHne CBOWCTB
KJIETOYHOU MEMOpaHbI»

IToBepXHOCTHBIN anmapar KIETKU

OnHoMeMOpaHHBIE OPraHOUIBI KIETKH.
[IpakTuueckas padora «3yduenue
JBIDKEHHS IUTOIIA3MBbl B PACTUTENBHBIX
KJIETKax»

ITomyaBTOHOMHBIE OpPTraHOU/IbI KJIETKU:
MHUTOXOHPHH, TIaCTHABL. JlabopaTopHas
pabota «/ccnenoBanue mia3Monm3a u
JICTIa3MOJIN3a B PACTUTEIIBHBIX KIIETKaX»

HememOpanHbIe OpraHoOH Bl KIETKH

Crpoenue u QyHKIUH 1pa

CpaBHUTENBHAS XaPAKTEPUCTHKA KIIETOK
sykapuoT. JlaboparopHas paboTa
«M3ydenne CTpOeHNS KIETOK PA3IIMYHbBIX
OpPTaHU3MOB»

0.5
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0.5

0.5
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https://resh.edu.ru/subject/5/10/
Bbubmuoteka 1{TOK https://m/edsoo.ru
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AccUMUIISIIINAS U TUCCUMUIIAIINS — JIBE
CTOPOHKI MeTabonu3Ma. Tumel oOMeHa
BemiectB. JlabopaTopHas pabota «/3yueHue
KaTaINTHYECKONW aKTHBHOCTH (DepMEHTOB
(Ha mpuMepe aMUIIa3bl WK KaTaiasbl)»

DepMEHTATUBHBIN XapaKTep PeaKLui
KJIETOYHOTO MeTabonu3ma. JlaboparopHas
paborta «/3yuenue GpepMEeHTaTHBHOTO
pacIeruieHrs IepoKCHIa BOI0poia B
PACTUTENBHBIX M KHUBOTHBIX KIETKAX)

Benku-akTuBaTOphI U OENKU-MHTHOUTOPEI
ABTOTpOQHBIH THIT 0OMEHA BEIIECTB

dortocunres

Xemocunre3. JlaboparopHas pabora
«CpaBHeHue mporeccoB (poToCHHTE3a U
XEMOCHHTE3a»

AHa3poOHBIe OpraHu3Mbl. Busl OpoxeHust.
JlaGoparopHas padorta «CpaBHEeHHE
MIPOLIECCOB OPOXKEHUS U IbIXaHUS»

AdpoOHBIE OpPraHU3MBbl. DTaIlbI
JHEepPreTHYecKoro oOMeHa

OHeprus MeMOpaHHOTO TPaJueHTa
npotoHoB. Cunrte3 AT®: pabora
npotoHHON AT®-cuHTa3bI

Peaknuy MaTpu4HOro CUHTE3a
Tpanckpunims — MaTpuunsli cuHTe3 PHK

TpaHcnsanus u e€ Tansl

Komnposanue aMmuHOKHUCIIOT. Pois pubocom

0.5
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B OMOcHHTE3E OeJIKa

OpraHu3aiiys TeHOMa y TIPOKAPUOT U
3YKaApPHOT

MoJieKkynsapHbIe MEXaHU3MBI SKCIIPECCHH
TCHOB Y DyKapHOT

Bupycbl — BHekiIeTouHBIE (POPMBI KU3IHU H
oOnuratHble mapa3uTsl. [IpakTudeckas
pabota «Co3gaHne MO BUPyCa»

BupycHble 3a001eBaHNs YeTIOBEKa,
JKUBOTHBIX, paCTEHUIN

HanorexHooruu B OHOJIOTHHY U MEIUIIMHE

JKusHeHHbBIH UK KIETKH

Martpuussiit cunte3 JITHK

Xpomocomsl. JlabopaTopHas paboTa
«3yueHre XxpoMOCOM Ha FOTOBBIX
MHUKpOIIpenapaTax

JleneHue KIETKM — MUTO3

Tumne! kneTok. Kapuoknnes u MUTOKUHES.
Jlaboparophas padora «HabmoneHue
MHTO3a B KJIETKaX KOHYHKA KOPEIIKa JIyKa
(Ha TOTOBBIX MHUKpOTIpETapaTax)»

PCFYHSII_H/ISI JKHU3HCHHOT'O ITUKJIa KJIICTOK

OpFaHI/I3M KaK €IUHOC 1I€J10€

Txanu pactenuii. JlabopatopHas pabora
«M3ydyeHne TkaHel pacTeHUI»

TxaHM )KMBOTHBIX U YEJIOBEKA.
JlaGopatopnas padota «/3yyeHue Tkanei
KHUBOTHBIX)

Opransl. Cuctemsl opratoB. JlaGoparopHast
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pabota «l3yueHue opraHoB IBETKOBOTO

pacTeHus»

Ormopa Teja OpraHu3MoB
JBrm>xeHue opraHnu3MoB

IIutanue OpraHu3smMoB

IIutanue MO3BOHOYHBIX KUBOTHBIX.
[InmeBapuTenbHast CUCTEMA YEI0BEKa

JpIXxaHue opraHu3MoB

I[BIX&HI/IC ITO3BOHOYHBIX )KMBOTHBIX H
YCJIO0BCKa

TpaHcHopT BeleCTB Y OPraHU3MOB

KpOBeHOCHaH CHUCTEMA ITO3BOHOYHBIX
JKHMBOTHBIX M YCJIOBCKaA

Brinenenue y opranuzmMoB
3ammra y OpraHu3MoB

NMMyHHas cucrteMa 4yesioBeka

PaS}Ipa)KI/IMOCTL U perysnus y Oprann3mMoB

I'ymMopaiibHast perysiuus 1 3HI0KpUHHAs

CHUCTEMA XXUBOTHBIX U YCIIOBCKA

@OpMLI PAa3MHOKCHUA OPTaHU3MOB

ITomoBoe Pa3sSMHOXCHHUC

Meiio3
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I'amerorene3. OOpa3oBaHUE U Pa3BUTHE
MOJIOBBIX KJIETOK. JlaboparopHas pabora
«M3yvenue CTpOCHHUS MOJIOBBIX KIIETOK Ha
TOTOBBIX MHKPOITpEapaTax»

NnauBunyansHOE pa3BUTHE OPTaHU3MOB —
OHTOTE€HE3

3akiagKa OpraHoB U TKaHEH U3
3apOAbINICBBIX JIUCTKOB

Poct u pazButHe xuBoTHBIX. JlJabopaTtopHas
pabota «BpIsBIeHNE IPU3HAKOB CXO/ICTBA
3apoablmeﬁ IIO3BOHOYHBIX )KUBOTHBIX)»

PasMHOX€EHME U pa3BUTHE PACTCHU.
JlaGopatopHas padoTa «CTpoecHHE OpraHOB
Pa3MHOKEHUS BBICIIINX PACTCHHI

I/ICTOpI/ISI CTaHOBJICHHA U PA3BUTUA TCHETUKU
KaK HayKHu

OCHOBHBIe IIOHATUA U CUMBOJIBI TCHETHUKH.
JlaGoparopHas pabota «JIpo3oduna kak
00BEKT FEeHETUYECKUX UCCIICIOBAHUI

3aKOHOMEPHOCTH HaCJI€0BaHUS IPU3HAKOB.
MoHorubpuaHoe CKpeluBaHue.
[IpaxTuueckas pabora "Uzyuenne
pe3yabTaTOB MOHOTHOPHIHOTO
CKpelMBaHus y 1po3o¢uisr"
HuTonoruveckne OCHOBBI MOHOTHOPHTHOTO
CKpEeIIMBaHUs

AHanusupyroiiee ckpemuBanue. Hemomxoe
JOMHHUPOBaHUE

Hurn6puanoe ckpenruBanue. [lpakrnyeckas
pabora «/3yueHne pe3yabTaToB
JUTHOPHUIHOTO CKPEIUBAHUS Y
IPO30(hUITBI

IuTosnoruyeckue OCHOBBI TUTHOPUAHOIO
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CKpCIIMBaHUA

CHGHHCHHOG HacCJICAOBAHUC MMPU3HAKOB

XpoMocoMHasl TeOpHs HACIIEeICTBEHHOCTH

I'eneruka nmomna

I'eHoTHI Kak menOCTHAs CUCTEMa

I'eHeTMYECKUI KOHTPOJIb Pa3BUTHS
PacTEeHHH, )KUBOTHBIX U Y€JIOBEKA

N3menunBOCTh NpU3HAKOB. Buabl
HN3MEHYUBOCTH

MonundrkannoHHass N3MEHIHBOCTh

BapuanuonHslii psia 1 BapHalioHHast
kpusasi. JJabopaTopHas pabota
«HMccienoBanue 3aKOHOMEPHOCTEN
MOJIU(PHUKAINOHHOW N3MEHIMBOCTH.
ITocTpoeHure BaprallmOHHOTO psifia U
BAPUALIMOHHOM KPUBOW»

I'eHoTHIIMUECKAs U3MEHUYMBOCTbD.
Kom0OunaTuBHast H3MEHYHUBOCTD

MyTaunoHHasi ©3MEHYHUBOCTb.
[IpakTuueckas padora «MyTauuu y
Ipo30¢huIIbl (Ha TOTOBBIX
MHUKpOTIpenapaTax)»

3aKOHOMepHOCTI/I MYTallUOHHOTIO ITpoLecca.

ONUreHeTHKa U SIIMI€HOMMKA

I'enernka yenoseka. [IpakTrueckas padora

«CocTaBieHne U aHaIU3 POJOCIOBHOM)
MeToapI METUITMHCKON I'eHETUKH

3HaucHUE MCILHHI/IHCKOﬁ T'CHCTHUKU B
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MPEIOTBPAIICHUH U JICYCHUH TeHETHUCCKUX
3a00JIEBAHUI YeI0BEKA

OCHOBHBIC TTOHSTHS CEJICKIIUY.
JlaboparopHas pabora «3yuenue copToB
KYJIETYPHBIX PACTCHUH U TIOPOJI JOMAITHHX
YKUBOTHBIX)

94

MeTo/TbI CeNIeKIIMOHHON Pa0OThI.

95 JlaboparopHas pabora «/3ydeHue METO10B
CEJICKLUU PACTCHUI»
JlocTrkeHus ceIeKIUU PACTEHUN U

96 KUBOTHBIX. [IpakTdeckas pabota
«IIpuBHUBKa pacTeHUN»

CoxpaHeHue, U3y4eHHE U UCII0JIb30BaHUE
TEHETHUECKUX PECYPCOB

97

buoTexHoorus kak Hayka u OTpacib
98 npousBozcTBa. [IpakTrueckas padora
«U3yuenne 00bEKTOB OMOTEXHOIOT UMY

OCHOBHBIC HaITPaBJICHUS] CHHTETUUECKOH
onoJiorun

99
100  XpomocoMmHasi M TeHHAs! HHKEHEPHUs

101  MeaumuHacKkre OMOTEXHOIOT U

[ToBTOpeHme, 0000IIeHNE, CUCTEMATH3AIIHS
3HAHWUH

OBLIEE KOJIMYECTBO YACOB 110
[TPOT'PAMME

102
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KonmuectBo yacos

Tema ypoka Beero KonTponbHble [TpakTudeckue
paboTh paboThI

OpomonionHas Teopus Y. /lapsuna 1

JBrKylye cuiibl 3BOJIFOLIMKA BUAOB 110 Y. 1

HapBuny

Bopnr0a 3a cymiecTBoBaHUE, €CTECTBEHHBIIH 1

¥ UCKYCCTBEHHBIH 0TOOD

DopMUPOBAHNUE CUHTETUYECKON TEOPUU 1

JBOITIOIAN

DTaIsl HBOIONMOHHOTO MPOIIecca: 1

MUKPO3BOJIOLNS H MAaKPOIBOIIOIIHSI

[Momynsims — sneMeHTapHast eTMHHIA 1

ABOITIOIAN

3aK0H reHeTUYECKOTO paBHOBECHS J[K.

Xapnu, B. BaitaOepra. JlabopaTopHas 1 05

pabota «BbisiBIeHHE U3MEHYHBOCTH Y '

0co0eii OJTHOTO BHIA»

DneMeHTapHbIe PaKTOPBI IBOJTIOIUH 1

Addexr ocHoBaTens. Dpdext 1

OyTBUIOYHOT'O TOPJIBIIIKA

Murpauuu. M30s1uu nomyJisiiuii: 1

reorpaduyeckasi, OMOJIOrHUECKast

EctecTBeHHBIl 0TOOP — HANPABIIAIOLINIA 1

(akTop BOTIOIMU

ITonoBoit oT60p 1

[Ipucnoco0IeHHOCTh OPraHU3MOB KaK 1 0.5

DneKTpoHHbIE IHU(PPOBBIE 00pa30BaTEIbHEIC

pecypcehl
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pe3ysbTaT MEUKpO3BOIrOIUH. JIabopaTopHast
pabota «13yuenue apomopdo3oB u
HWIMO0AIANTalll y pACTEHUH U JKUBOTHBIX)»

[Ipumeps! TprCTIOCOOIEHUI Y OPraHU3MOB:
Mopdoorndeckue, GU3NOTOTHIECKUE,
OMOXMMHUYECKUE, TOBEICHYCCKHUE,
JlaGoparophas pabora «IIpucrnocobieHus
OpPTraHU3MOB U X OTHOCHUTEIbHAS
1Ie1eCO000Pa3HOCTh

Bui, ero Kputepuu u CTpyKTypa.
JlaGoparopHas padora «CpaBHEHHE BHIIOB
110 MOP(OTOTHUECKOMY KPHTEPHIO»

CrpykTypa Buaa

Buioo0Opa3oBanue kak pe3ysibTar
MHKPO3BOIOIINH

CBs3b MUHKPOSBOJJIIONUHN 1 SITUACMUOJIOT N

MakposBoitonud. [TasieonTonoruueckue
METO/JTbI U3YYEHHS IBOJFOIIUN

Buoreorpaduueckie MeTonbl H3y4eHUs
3BOJIIOLIUN

OMOPHOIOTHYECKUE H CPABHUTEIHEHO-
MOp(OJIOrHYECKHE METO B U3yUCHUS
3BOJIIOLIUN

MOHeKyHHpHO'FeHeTI/I‘IeCKI/Ie,
OMOXMMHYECKHE U MATEMATHUECKHE
MCTOAbI U3YUYCHUS 3BOJIIOLUN

OO0111e 3aKOHOMEPHOCTH BOJIIOLIUN

AnantuBHasg paguamnusa. HepaBHOMEpHOCTH
TEMIIOB DBOIIOLIUH

Hayunble runore3sl pOUCXOKIACHUS
>KU3HU Ha 3eMiie
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I[OHay‘IHI)IG MMpEACTABJICHUA O 3apOKACHNU
KN3HU

OCHOBHBI€ 3Tanbl HEOPTaHUIECKOH
SBOJTIOIIUU

I'unotessl 3apOKACHHUS KU3HU

Vcropust 3eMITH U METO/IbI €€ U3YUCHHS.
JlaGoparopHas pabora «/3ydenue u
OIMMCAHNE MCKOTIAEMBIX OCTATKOB JAPEBHUX
OPraHu3MOBY

HavanbHbie 3Tansl opraHu4ecKou
9BOJIIOLMU

OBOMIONUS 3yKapuoT

OCHOBHBI€ 3Tambl YBOIIOIUI
pactutenpHOro Mupa. [IpakTudeckas
paborta «M3yuenue ocodbeHHOCTEH
CTPOEHHS PACTEHUH Pa3HBIX OTIEIIOBY

OCHOBHBIE STalbl SBOJIOIMN )KUBOTHOTO
MHUpa

OBoJTIONHS KUBOTHBIX. [IpakTHdaeckas
pabota «3yuenue ocodbeHHOCTEH
CTPOEHHS MTO3BOHOYHBIX KHBOTHBIX)

Pa3zButue xu3HM HaA 3emiie IO 3pam U
TepuoIaM

MaccoBbie BbBIMHPAHUS — 3KOJIOT'MYCCKUEC
KPHU3HUCHI ITPOLIIIOTro

CoBpeMEeHHBIH IKOJIOTUIECKHH KPU3HC, €TO
0COOEHHOCTH

CoBpeMeHHas CCTEMa OPraHUYECKOTro
MIPOLIOTO

OCHOBHBIE CUCTEMATHUCCKHE Tpy1nnbl
OpraHu3smMoB
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AHTpOHOJ’IOFI/IH — HayKa O YCJIOBEKE

PazBuTue npeacraBieHuit o
MIPOUCXOXKICHUH YEJIOBEKA

MecTo yenoBeka B CUCTEME OPraHUIECKOro
mupa. Jlabopatopnas pabora «3y4uenne
0CcOOEHHOCTEH CTPOCHHS CKEJIeTa YeTIOBeKa,
CBA3aHHBIX C IMTPAMOXOKIACHUCM

JIBIKyIMe CUIIbl aHTPOIIOTeHE3a

CooTHo1IEeHNE OHOJIOTHYECKUX U
COLMATTBHBIX (PaKTOPOB B aHTPOIIOTEHE3E

OCHOBHBIC CTaJIUU AaHTPOIIOTECHE3a
[laneorenernka u majeoreHOMHIKA

3BOJ’IIOIH/IH COBPEMCHHOI'O Y€JIOBCKA

UYenoreueckue pacel. [Ipaktuyeckas padota
«M3ydeHne SKOIOTHIECKUX aanTaiui
YEIIOBEKa

Me)KILPICLIHHJ'IHHapHLIe MCTOAbI
AHTPOIIOJIOTUH

3apO)K)_ICHI/Ie " pa3BUTHUC 3KOJIOTUH

Mertonst sxonoruu. JlabopaTopHas pabora
«3ydyeHre MeTOI0B SKOJIOTHYECKUX
HCCIEIOBAHUI)

3HayeHne YKOJIOTHYECKNX 3HAHNUH 1A
YeJ0BeKa

Okonoruueckue HhakTopsl

Abunotnueckue paxTopbl. CBET Kak

0.5

0.5
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skonoruueckuit paxrop. Jlaboparophas
pabora «BbisiBNeHHE TPUCTIOCOOTICHUI
OPTaHU3MOB K BIHSHHUIO CBETa»

Abnorudeckue daktopsl. Temmeparypa Kak

sKoJorudeckuii pakrop. JlabopaTopHas
pabota «BhIsBICHUE TPUCTIOCOOICHUI
OPraHU3MOB K BIUSHUIO TEMIIEPATYPhDY

AbGuoTtryeckue GpaxTopbl. BiaxxHOCTD Kak
skonornyeckuit paxrop. JlabopaTopHast
paboTa «AHaTOMHYECKHE 0COOCHHOCTH
pacTeHuid U3 pa3HBIX MECT OOUTAHUS

Cpensl oOuTaHUS OPraHU3MOB
Buonornueckue puTMsl
JKuzHeHHbIe GOPMBI OPraHU3MOB

Buotnyeckue GpaxkTopsl

3HaueHne OMOTHYECKHUX B3aNMOIECHCTBUMN
JUIsl CYLIECTBOBAHUSI OPraHU3MOB B CpeJie
oOuTaHuA

OKOJIOTHYECKNE XapaKTePUCTUKH
TIOTYJISIIAN

OCHOBHBIE NTOKa3aTeN! MOMYJIALNN:
YHCIEHHOCTb, IJIOTHOCTb, BO3PAcTHAs U
MIOJIOBAs CTPYKTYpa

OCHOBHBIE TTOKa3aTeH MOMYJIALNH:
POX1aeMOCTb, IIPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUN

OKoJoTHYecKas CTPYKTypa MOMyJISIIAN

JlMHaMuKa MOMyJISIIAN U €€ perysus

0.5

0.5

Bbu6muoteka LIOK https://m/edsoo.ru

https://resh.edu.ru/subject/5/11/
Bbu6muoteka LIOK https://m/edsoo.ru

https://resh.edu.ru/subject/5/11/
bubmumoteka LIOK https://m/edsoo.ru

https://resh.edu.ru/subject/5/11/
bubmumoteka LIOK https://m/edsoo.ru

https://resh.edu.ru/subject/5/11/
Bbu6muoteka LIOK https://m/edsoo.ru
https://resh.edu.ru/subject/5/11/
bu6mmoteka LIOK https://m/edsoo.ru

https://resh.edu.ru/subject/5/11/
bu6muoreka LIOK https://m/edsoo.ru

https://resh.edu.ru/subject/5/11/
Bbu6muoreka LIOK https://m/edsoo.ru

https://resh.edu.ru/subject/5/11/
Bbubmmoteka LIOK https://m/edsoo.ru

https://resh.edu.ru/subject/5/11/
Bbubmmoteka LIOK https://m/edsoo.ru

https://resh.edu.ru/subject/5/11/
bu6mmoteka LIOK https://m/edsoo.ru

https://resh.edu.ru/subject/5/11/
bu6mmoteka LTOK https://m/edsoo.ru

https://resh.edu.ru/subject/5/11/
bu6mmoteka LTOK https://m/edsoo.ru



https://m/edsoo.ru
https://resh.edu.ru/subject/5/11/
https://m/edsoo.ru
https://resh.edu.ru/subject/5/11/
https://m/edsoo.ru
https://resh.edu.ru/subject/5/11/
https://m/edsoo.ru
https://resh.edu.ru/subject/5/11/
https://m/edsoo.ru
https://resh.edu.ru/subject/5/11/
https://m/edsoo.ru
https://resh.edu.ru/subject/5/11/
https://m/edsoo.ru
https://resh.edu.ru/subject/5/11/
https://m/edsoo.ru
https://resh.edu.ru/subject/5/11/
https://m/edsoo.ru
https://resh.edu.ru/subject/5/11/
https://m/edsoo.ru
https://resh.edu.ru/subject/5/11/
https://m/edsoo.ru
https://resh.edu.ru/subject/5/11/
https://m/edsoo.ru
https://resh.edu.ru/subject/5/11/
https://m/edsoo.ru

67

68

69

70

71

72

73

74

75

76

77

78

79

80

81

KpI/IBI)IC PpoCTa YUCIICHHOCTHU MOMYJIAIUHA.
KpI/IBLIC BBDDKHBaHUA

DKxoJorndeckas HaIa Buaa. JlaboparopHas
pabora «lIpucmocobeHns ceMsH pacTeHUI
K PaccesIeHUIO»

Bup xak cucrema nomyisuui

3aKOHOMEPHOCTH MOBEACHUS U MUTPALIUIA
JKHUBOTHBIX

Coo0111€CTBO OPraHU3MOB — OHOLICHO3

DKocucTeMa Kak OTKpbITass CUCTEMA

KpyroBopor BewiecTB u OTOK 3HEPTHH B
9KOCUCTEME

OCHOBHBIE IOKA3aTEIN YIKOCHCTEMBI
DKOJIOTHYECKHE MUpaMHu bl

M3meneHust coo0IIEeCTB — CYKIIECCHH

[IpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI
03ep U peK. IKOCUCTEMBI MOPEW U OKEaHOB

[IpuponHbie 3KOCHCTEMBL. DKOCUCTEMBI
TYHJIp, JIECOB, CTETIEH, yCTHIHb

AHTpOHOFeHHLIC OKOCHCTEMBI

VYpb6oskocucremsl. IlpakTuyeckas paborta
«M3y4enne u onucanue ypOOIKOCUCTEMBD»

3aKOHOMEPHOCTH (POPMUPOBAHHS
OCHOBHBIX B3aUMO/ICHCTBHIA OPTaHU3MOB B
JKOCUCTEMaX

0.5

05

https://resh.edu.ru/subject/5/11/
bubmuoteka LIOK https://m/edsoo.ru

https://resh.edu.ru/subject/5/11/
bubmuoteka LIOK https://m/edsoo.ru

https://resh.edu.ru/subject/5/11/
bubmuoteka LIOK https://m/edsoo.ru

https://resh.edu.ru/subject/5/11/
Bbu6nuoteka LIOK https://m/edsoo.ru
https://resh.edu.ru/subject/5/11/
bubmumoteka LIOK https://m/edsoo.ru
https://resh.edu.ru/subject/5/11/
Bbu6muoteka LIOK https://m/edsoo.ru
https://resh.edu.ru/subject/5/11/
Bbu6muoteka LIOK https://m/edsoo.ru
https://resh.edu.ru/subject/5/11/
bubmmoteka LIOK https://m/edsoo.ru
https://resh.edu.ru/subject/5/11/
bu6muoreka LIOK https://m/edsoo.ru
https://resh.edu.ru/subject/5/11/
bubmmoteka LIOK https://m/edsoo.ru
https://resh.edu.ru/subject/5/11/
Bbubmmoteka LIOK https://m/edsoo.ru
https://resh.edu.ru/subject/5/11/
Bbu6mumoteka LIOK https://m/edsoo.ru
https://resh.edu.ru/subject/5/11/
bu6mmoteka LIOK https://m/edsoo.ru

https://resh.edu.ru/subject/5/11/
Bbubmmoteka LIOK https://m/edsoo.ru

https://resh.edu.ru/subject/5/11/
Bbubmoteka LIOK https://m/edsoo.ru



https://resh.edu.ru/subject/5/11/
https://m/edsoo.ru
https://resh.edu.ru/subject/5/11/
https://m/edsoo.ru
https://resh.edu.ru/subject/5/11/
https://m/edsoo.ru
https://resh.edu.ru/subject/5/11/
https://m/edsoo.ru
https://resh.edu.ru/subject/5/11/
https://m/edsoo.ru
https://resh.edu.ru/subject/5/11/
https://m/edsoo.ru
https://resh.edu.ru/subject/5/11/
https://m/edsoo.ru
https://resh.edu.ru/subject/5/11/
https://m/edsoo.ru
https://resh.edu.ru/subject/5/11/
https://m/edsoo.ru
https://resh.edu.ru/subject/5/11/
https://m/edsoo.ru
https://resh.edu.ru/subject/5/11/
https://m/edsoo.ru
https://resh.edu.ru/subject/5/11/
https://m/edsoo.ru
https://resh.edu.ru/subject/5/11/
https://m/edsoo.ru
https://resh.edu.ru/subject/5/11/
https://m/edsoo.ru
https://resh.edu.ru/subject/5/11/
https://m/edsoo.ru

82

83

84

85

86

87

88

89

90

91

92

93

94

95
96

Mexanu3Mbl BO3ACICTBUS 3arpsI3HEHUI
Pa3HBIX TUIIOB Ha CyOOPraHU3MEHHOM,
OpraHU3MEHHOM, NOMYJISIIUOHHOM U
3KOCHCTEMHOM YPOBHSX

Buocdepa — obuiennanetapHas 000104Ka
3emnu

Yuenue B. U. BepHanackoro o ouochepe

3aKOHOMEPHOCTH CYLIECTBOBAHUS
o6urochepst

KpyroBopoTts! BemiecT u
OHMOreOXUMHYECKUE IUKIIBI

3oHanbHOCTH Orocdepsl. OCHOBHBIC
OMOMBI CyIITH

YcroituuBocTh GHocheps
JKOJIOTUYECKUE KPU3UCHI U UX TIPHYUHEI

BozneticTBue uenoBeka Ha 6nochepy

AHTpPOINOreHHOE BO3/ICHCTBHE Ha
PacTUTENBHBIN U KUBOTHBIIA MU

Oxpana npupoabt

OcHOBHEIE MIPUHIHAIIBI yCTOﬁ‘IHBOI‘O
Pa3BUTHUA YCTIOBEYECTBA U IMTPUPOJbI

ParroHaibHOE IPUPOIOTIONB30BAHUE U
COXpaHEHUE OHOJIOTHYECKOTO
pasHooOpa3us 3emin

O600mmenue mo Teme «MHUKPOIBOIOIUS U
€€ pe3yabTaTh»

O06001meHue o TeMe «MaKpOIBOIIIOITHUS U
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€€ pe3yabTaTh»

97 O600mmenue mo teme «lIporcxoxnenue u
pa3BUTHE )KU3HU HA 3eMIIe)

98 00600menue mo Teme «IIporcxoxnenne
YeJI0BeKa — aHTPOIIOTCHE3»

99 O60061menue mo TemMe «IKOJIOTUS — HAayKa O
B3aMMOOTHOIICHUSIX OPraHHU3MOBY»

100 O060061meHue o Teme «OpraHu3Mbl U cpejia

o0OUTaHUD

101 O000111eHNE TT0 TEME «IDKOIOTHUS BUIOB U
HONYJISILIAI»

102 0O060061menue no reme «brochepa —

riI00apHAas DKOCUCTEMAY

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME
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YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOT'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA

[Taceunuk B.B., Kamenckuii u ap.: buonorus. 10 knacc. YueOHuk. YriryOn€éHHbIH ypOBEHbD.
@II. JIunus xu3zau. M., «IIpocsemenner, 2021r.

[Taceunuk B.B., Kamenckuii u ap.: buonorus. 11 knacc. YueOHuk. YriryOnéHHbIH ypOBEHbD.
@II. JIunus xu3zau. M., «IIpocsemenney, 2021r.

METOAUYECKHUE MATEPUAJIbI IJI51 YYUTEJA

borpanos H.A. KoutponbHo-u3meputenbubie Matepuansl. buonorusa. ®I'OC. 10 knacc. M.,
«BAKO», 2015 1.

bornanos H.A. KoutponbHo-u3meputenbubie Matepuanisl. buonorusa. ®I'OC. 11 knacc. M.,
«BAKO», 2014 1.

Nmkuna U.®. buonorust. 11 knacc. [Toypounsie mansl (1o yueOHuKy «O0111ast Onomorus
nox penakuueit bensiera 1.K, PyBunckoro A.QO.).

Kykos U.B. buonorus. OcHOBbI reHETUKH. MeHIenn3M. Y POKHU C UCIIOJIb30BaHUEM
MoayapHOM TexHosoruu. 10 knacc. Bonrorpan, «Yuurensy, 2007 r.

Bourorpan, «Yuutens-ACT», 2001 r.

Nmknaa U.®. buonorus. 10 kinacc. [Toypounsie muans (1o yaeOHUKY «O011ast O1noiorus
non penakuueii bensesa J[.K, PyBunckoro A.O.). Bonrorpan, «Yuurens-ACT», 2001 r.
Kynes A.B. O6mas 6uonorus. [loypounoe ruranuposanue. 11 ximace. Cankr-IlerepOypr,
«Taputer», 2001 1.

Jleconen ILIL., Jleconen T.A. Ypoku Ononoruu ¢ npuMeHEHHEM HH()OPMAITHOHHBIX
texHosorui. 11 kmacc. Meronnyeckoe mocodue ¢ AMEKTPOHHBIM MPUIIokeHUueEM. M.,
«ITmaneray, 2016 T.

TepemoB A.B., IletpocoBa P.A. buonorus. 10. [Tocobue mist camocTosTeTbHON paboThI
oOyuatomuxcst (yriiyOJIEHHBIN ypOBeHB). M.,

«MHuemo3uHay, 2020 1.

[Taceunuk B.B., IlIsenios I'.I"., Edumosa T.M. buosnorus. [Toypounsie pazpadorku. 10-11 ki1
VYrayOneHHbIH YpOBEHb

®omuna T.T. buonorusa. O6mas 6uonorus. [Ipaktukym. 10-11 knaccel. YrioyOneHHbIH
yposeHb. (YMK noz pen. B.K. lllymHoro, yriy6ieHHbIH YpOBEHb)

TepemoB A.B., IlerpocoBa P.A. buonorus. 10-11 kmaccel. (yriyOJ€HHBIA YPOBEHb):
METOJIMYEeCKOe MocoOue s yuuTens, MHEeMO31Ha

®omuna T.T. buonorusa. Meroanueckue pekomeraanuu. 10-11 kmaccer. (YMK mog pen.
B.K. lllymuoro, yrny6nennsiit ypoBeHb)BopooréBa O.B. Ypoku Ouonoruu ¢ mpuMeHeHUEM
nH(pOpMaMOHHBIX TexHoJorui. 10 kiacc. MeToandeckoe mocodue ¢ IMeKTPOHHBIM
npunoxenueM. M., «I[lnanera», 2012 1.

Bricoukas M.B. Tpenaxép no obmeit 6nonorun s yuamuxcest 10-11 kiiaccoB u
MOCTYTAIOIINX B By3bl. TpeHUPOBOUHBIE 3aAaun. Bonrorpan, «Yuurensy», 2005 T.

Kurapes u ap. OcHoBbI 3k0s10oTHH. COOPHUK 3314, YPAXKHEHUN U MTPAKTUYECKUX PaboT.
10(11) knaccer. M., «/Ipocda, 2002 .

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
bubmmoreka [{TOK https://m/edsoo.ru

https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/11/

http://school-collection.edu.ruEqunas xomnexims udpoBeIX 00pa3oBaTENbHBIX PECYPCOB
http://fcior.edu.ru ®enepanbHblil IEHTP HHGOPMAIIMOHHO-00pA30BATEIBHBIX PECYPCOB
(PLIIOP)



http://bio.1september.ru Bee ans yunrens 6uonoruu
http://college.ru/biologiya/ OTkpbIThIi KOMTEMK: Broaorus
http://www.sbio.info Bcst Guostorust

http://www.mgsun.ru/ 3oooruueckuii Mmyseit B Cankt-IlerepOypre
http://lwww.paleo.ru/museum/ Ianeonronornyeckuii myszeii PAH
http://www.ekazoo.ru/ EkarepunOyprckuii 300mapk
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