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MNOACHUTEJIBHAS 3AIINCKA

[Tporpamma o yuebnomy npeamery "buosnorus” (nanee - OMOJIOTHS) HA YPOBHE CPEIHETO
obmero oopazoBanus paspadborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-03
«0O06 oOpazoBannn B Poccuiickoit Deaepanumn»y, ®PI'OC COO, Konnenmuu mnpenogaBaHus
yuebHoro npeamera «bruoNOrus» U OCHOBHBIX IMOJIOKEHUN (penepanbHoi pabodeil mporpamMmbl
BOCTIUTaHMS.

VYuebusiii npeamer «buonorus» yrmyOnénnoro ypoBHsS wu3yudenust (10—11 xmaccer)
ABIIIETCS. OJJHUM M3 KOMIIOHEHTOB IpeaMeTHOM oOnactu «EcTecTBEHHO-HAYYHBIE MPEAMETHI».
Cormacao monoxenusim OI'OC COO mnpodwiibHble y4eOHBIC MpPEIMETHI, H3y4aeMbie Ha
yrayOnEHHOM YpOBHE, SIBIISIIOTCS criocobom muddepeHnuanuu o0ydeHusl Ha YPOBHE CPEIHEro
obmrero o0pa3oBaHUS M MPHU3BAaHBI 00ECIIEYUTH MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIHMM,
CpeIHUM OOIIUM, CpPeIHUM MPOPECCHOHANBHBIM W BBICHIMM OOpa3oBaHHeM. B To ke Bpems
KOKIBIA U3 ATHX Y4€OHBIX MPEIMETOB JOKEH ObITh OPUEHTUPOBAH HA MPUOPUTETHOE PEIICHUE
00pa3oBaTeNbHBIX, BOCIIUTATENFHBIX W PA3BUBAIOIIUX 33]ad, CBS3aHHBIX C MpoQopHeHTanuen
0o0yJaromuxcsi ¥ CTUMYJIMPOBAHHWEM HHTEpeca K KOHKPETHOH OOJacTH HAay4dHOTO 3HAHHA,
CBSA3aHHOTO C OWOJNOTHEN, MEAMIIMHON, SKOJOTHEH, IMCUXOJOTHeHd, CIOPTOM MM BOCHHBIM
JIEJIOM.

[Iporpamma no yuebHomy npenmery "buosorus" naér npencraBiieHre O LEIH U 3a/1a4ax
U3ydeHus yaeOHoro npeamera «bruonorus» Ha yriyOI€HHOM ypOBHE, OIpeessieT 00s3aTeIbHOe
(MHBapuaHTHOE) TMpEAMETHOE COJAEp)KaHUEe, €ro CTPYKTYpHUPOBAHHME MO pas3feliaM M TeMmaw,
pacripeiesieHue 10 KjaccaM, peKOMEHAYET MOCIe10BaTeIbHOCTh U3y4eHUs y4eOHOro MaTepuana
C Y4€TOM MEXNPEAMETHBIX ¥ BHYTPHUIPEIAMETHBIX CBS3€H, JIOTUKM Y4eOHOro Iporecca,
BO3PAacTHBIX OCOOEHHOCTEH oOydaromuxcs. B mporpamMMe mo OMonOruM peanu3oBaH MPUHIIMIL
IPEEMCTBEHHOCTH C H3y4Ye€HHEM OHOJOrMM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs,
Omaromaps uyeMy TMpPOCMaTpPHBAEeTCS  HAMpPaBICHHOCTh Ha  MOCIEAYyIoIlee  pPa3BUTHE
OMOJIOTUYECKUX 3HAHWH, OpPWUEHTHPOBAHHBIX Ha (POPMHUPOBAHHE €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IKOJOTUUECKOTO MBIIIICHUS, MIPEJICTABICHUH O 310pOBOM 00pase *KHU3HHU, Ha
BOCIIUTaHHE OEpeXHOro OTHOIIEHUS K OKpyXarolled NpupoJHoi cpene. B mporpamme mo
OMOJIOTUM Tak)Ke IMOKa3aHbl BO3MOXKHOCTH ydeOHOro mpenmera «buomorus» B peann3anuu
tpeboBanuii ®I'OC COO K mIaHUpyeMbIM JHUYHOCTHBIM, METANPEAMETHBIM U MPEIMETHBIM
pesynpTaTaM o00yueHus W B (OPMHPOBAHUM OCHOBHBIX BHJIOB Y4YeOHO-TIO3HABATEIHHOMN
NeSITeIbHOCTH O0YYaloUXcs M0 OCBOCHMIO COZAEp)KaHUS OMOJOrMYecKoro oOpa3oBaHMs Ha
YpOBHE CpeHero 001ero oopazoBaHusl.

VY4eOunblii npeamer «buonorus» Ha ypoBHE CpeHEro oOIiero oOpa3oBaHMs 3aBEpPIIACT
Ouosnoruueckoe oOpa3oBaHUE B IIKOJE U OPUEHTHPOBAH Ha paclIMpeHUe U yriyOlieHne 3HaHui
oOyyaromuxcst O JKMBOM TpUpPOAE, OCHOBAX MOJEKYISIPHOW M KIETOYHOM Ouojoruw,
SMOPHOJIOTUN U OUOJIOTHMH Pa3BUTHS, T€HETUKHU, CEJEKIHH, OMOTEXHOJOTHH, HBOJIIOLMOHHOTO
YUEHUSI X DKOJIOTHH.

Nzyuenue yuebHoro npeamera «buonorus» Ha yriayOJIeHHOM YPOBHE OpPUEHTHPOBAHO Ha
HOJATrOTOBKY OOYyYaroIuXcs K TMOCIEIYIONIEeMY MOJIY4YEeHHIO OHOJIOrnyeckoro oOpa3oBaHUS B
By3aX W OpPraHU3aLUAX CPeIHEro MpodeccHoHanbHOTro 00pazoBaHus. OCHOBY €ro COJEpKaHHS
COCTaBJISIET CUCTEMa OMOJOTMYECKUX 3HAHUM, MOJYYEHHBIX MPU H3YYEHHH OOYy4YaIOUIMMUCS
COOTBETCTBYIOIIMX CHCTEMaTHYECKHX pa3/ejoB OHOJOTHHM Ha YpPOBHE OCHOBHOIO OOLIETO
oOpa3oBanus, B 10—11 kiaccax 3TH 3HaHUS MOTYYarOT pa3BuTHe. Tak, paCIIMPEHbl U YIITyOJeHbI
OMOJIOTUYECKHNE 3HAHUS O PACTCHHSX, JKMBOTHBIX, Ipubax, OaKTepusx, OpraHu3Me YelOBEKa,
o0UIMX 3aKOHOMEPHOCTSIX JKHU3HM, [OMOJHUTEIBHO BKJIIOUYEHbI OWOJIOTMYECKHE CBEICHUS



MPUKIATHOTO M MOMCKOBOTO XapaKTepa, KOTOPhIE MOKHO HCIOJB30BaTh KaK OPUEHTHUPHI IS
nocieayomero Beidopa mnpogdeccun. Bo3mMokHa Takke MHTErpanus OMOJIOTMYECKHX 3HAHUHU C
COOTBETCTBYIOIIMMH 3HAHUSMH, TIOTYYEHHBIMU O0YYaAIOIIUMUCS TPU U3YUYECHUH (PU3UKH, XUMHH,
reorpauu u MaTEMaTHKH.

CtpykTypa mnporpamMmbl 1Mo ydeOHOMY mnpenMery "buonorusa" orpakaeT CHCTEMHO-
YPOBHEBBII M HBOJIOMUOHHBIA MOAXOABI K H3ydeHHIo Ouonoruu. COTiaacHO UM, HM3Yy4aroTCs
CBOICTBAa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJISl )KUBBIX CUCTEM PA3HOI'O YPOBHSI OpraHU3alluy,
SBOJIIOIIMM OPraHUYECKOr0 Mupa Ha 3emiie, COXpaHEeHHs OHOJOTHYecKOro pazHooOpasus
miaHeTel. Tak, B 10 Kiacce HM3ydarOTCS OCHOBBI MOJIEKYJISPHOW M KJIETOYHOH OHOJIOTHH,
AMOPHOJIOTUN ¥ OMOJIOTUU PA3BUTHS, TCHETUKU U CEJIEKLIUHU, OMOTEXHOJIOTHH U CUHTETUYECKOM
OMOJIOTUH, AaKTYAIH3UPYIOTCS 3HAHUS OOydJaromuxcs M0 OOTaHHWKE, 300JIOTHH, aHATOMUH,
duznonornu venoseka. B 11 kitacce M3y4yaroTcsi SBONIOIMOHHOE Y4€HHE, OCHOBBI SKOJOTHH U
yueHue o 6uocdepe.

VYuebublii mpenmer «buonorus» TpU3BaH OOECIIEYUTH OCBOCHHE OOYYaIOIMIMMUCS
OMOJOTMYECKUX TEOpPUM M 3aKOHOB, HJEH, NPUHLMIIOB W TMpaBWI, JIeKallUX B OCHOBE
COBPEMEHHOM €CTEeCTBEHHO-HAy4YHOIl KapTUHBI MHpa, 3HAHUH O CTPOEHUH, MHOT00Opazuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJSIUU, OHOIEHO03a, DKOCHCTEMBbI, O BBIIAIOIINXCS
HAy4YHBIX JOCTH)KEHMSIX, COBPEMEHHBIX HCCIICOBAHUSX B OHOJIOTMH, NMPUKIAIHBIX ACIEKTaX
Ounonornyeckux 3HaHWM. /s pa3BuUTHS W MOIAep)KaHUS WHTEpeca O0O0YJaromuXcs K OMOIOTHH
HapsIly CO 3HAYUTEIBHBIM 00bEMOM TEOPETUUECKOT0 MaTepuaia B COACPKAaHUHU MPOTrPAMMEI IO
OMOJIOTHH TPEAYCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBICHMS W PAa3BUTUS TOW WJIM MHON
oOnacTu OMOJNIOrMM, BKJIAJIOM OTEUECTBEHHBIX M 3apyOekHBIX YUEHBIX B PEIIEHUE BaKHEHIINX
OMOJOTUYECKHUX U KOJOTUYECKUX MTPOOIIEM.

Llens u3yuenust yue6Horo npeamera «buonorus» Ha yriyOnEHHOM ypOBHE — OBJIAJICHUE
0o0y4aromyMHUCs 3HAHUSAMH O CTPYKTYpHO-(DYHKIIMOHAJIBHOW OpraHU3allMM XHUBBIX CHUCTEM
Pa3HOTO paHra u NpuoOpeTeHne YMEHHUI HUCII0NIb30BaTh 3TH 3HAaHUSA B (OPMUPOBAHUHU HHTEpEca
K OomnpeneneHHoi o0sactu mpodecCHOHATbHON NEATebHOCTH, CBSI3aHHOW C OMOJIOTHEH, WU K
BBIOOpY yueOHOT0 3aBeIeHHs I IPOAOIKEHHUS OMOJIOTHYECKOro 00pa30BaHuUsI.

JlocTikenue neiau u3ydeHus yuyeOHoro mnpenmera «buonorus» Ha yriryOa€éHHOM ypoOBHE
o0ecrnieunBaeTcs peleHrueM CIeAYyoIuX 3a1ay:

OCBOCHHE OOYYaIONMMHCS  CHUCTEMBbl  OHOJIOTMYECKUX  3HAHWM: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOpHUSX, KOHLEMIMAX, TMIIOTe3aX, 3aKOHAX, 3aKOHOMEpPHOCTSAX W IpaBHIIaX,
COCTaBISIIOIMX COBPEMEHHYIO E€CTECTBEHHO-HAayYyHYI0 KApTUHY MHpa; O CTPOCHMH,
MHOT000pa3ui U OCOOEHHOCTAX OMOJIOTMYECKUX CHCTEM (KJIETKa, OPraHu3M, MOMYJNALHUs, BUI,
ouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHUSX W COBPEMEHHBIX HCCIEIOBAHUSIX B
OHOJIOTHH;

O3HaKOMJICHHE  oOydJaroIuxcs €  METOAAMU  TO3HAHUS  KMBOH  TPUPOABL:
MCCJIEIOBATEILCKUMU METOAaMH OMOJIOTMUECKUX HayK (MOJIEKYJISIPHOM M KJIETOYHOW OHMOJIOTHH,
AMOPHUOJIOTUN U OWOJIOTUU PAa3BUTHS, TEHETHKU U CENEKIUH, OMOTEXHOJOTHH U CUHTETHUECKOMN
OMoNOTMH,  TMAaJCOHTOJOIMH, OKOJOTMM); METOJAaMH  CaMOCTOSITENIbHOTO  NPOBEICHUS
OMOJIOTUYECKUX HCCIEIOBAaHUNH B J1a0OpaTopuud M B MpHpone (HAOIIOJeHHe, H3MEpEHUe,
9KCIIEPUMEHT, MOJIETTUPOBAHUE);

OBJIaJiIcHUE OOYYaIOUIUMUCS YMEHMSIMH: CaMOCTOSITENIbHO HaXOAWTh, aHAIU3UPOBATH U
UCTIOJIb30BaTh OMOJIOTUYECKYI0 HH(POPMALINIO; TTOJIb30BATHCS OMOJIOTUYECKON TEPMUHOIOTHEH U
CUMBOJIMKOW; YCTaHaBIMBAaTh CBSI3b MEXAYy pa3BUTHEM OHMOJOTMM M COLMAIBHO-
SKOHOMHMYECKUMH M SKOJIOTMUYECKUMU MpOoOJieMaMU YeJIOBEYECTBA; OLEHUBATh IOCIEICTBUS



CBOEH JCATEIBHOCTH I10 OTHOUIEHHWIO K OKpPYXalomled MPUPOTHON cpene, COOCTBEHHOMY
3M0pPOBBI0 W 3JI0POBBIO  OKPYKAIOIIMX JIIOAEH; OOOCHOBBIBAaTh M COOJIOJATh  MEpHI
npodHIaKTUKN WHPEKIIMOHHBIX 3a00JI€BaHui, MpaBUiia MOBEACHHUS B MPUPOJE M 0OECIeUeHUs
0e30MacHOCTH COOCTBEHHOM >KU3HENEATEIbHOCTH B UPE3BbIYAWHBIX CUTYalUSX MPUPOIHOTO U
TEXHOTCHHOT'O XapakTepa; XapaKTepu30BaTh COBPEMEHHbIE Hay4dHble OTKPBITHUS B 001acTu
OuoJjoruu;

pa3BUTHE y 00YYAIOLINXCS MHTEUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B mpoliecce
3HAKOMCTBA C BBIJAIOIIMMHCS OTKPBITUSMH M COBPEMEHHBIMHU HCCIIEOBAaHHUSIMH B OHOJIOTHUH,
pelaeMbIMH €10 MpoOJeMaMu, METOJ0JIOTHEeN OHMOJIOrMYecKOro HCCIEeIOBaHusl, MPOBEICHUs
OKCIEPUMEHTAIBHBIX HCCICAOBAHUM, pemeHuss OWOMOTHYECKUX 334ady, MOAEITHPOBAHUS
OHMOJIOTUYECKUX 00BEKTOB U TPOIIECCOB;

BOCIHUTAHHUE Y OOYYarOIIMUXCSl LIEHHOCTHOTO OTHOIICHMs K JKUBOHW MPHPOJE B LEJIOM U K
OTIeNbHBIM €€ O00beKTaM U SBJICHUAM; (OpPMHpPOBAHME SKOJIOTHYECKOH, TE€HETHUYECKON
IPaMOTHOCTH, OOIIEH KyJIbTYyphl IMOBEIEHHUS B TPHUPOJEC; WHTETPALUU €CTECTBEHHO-HAYYHBIX
3HAHHMH;

npuoOpeTeHue 00y4arIMUMUCA KOMIIETEHTHOCTH B PAllMOHAIBHOM MPUPOAOIOIB30BaHUN
(cobmroeHue TMpaBUJl TOBEJACHUS B TMPUPOJE, OXPaHbl BHUIOB, AIKOCHUCTEM, OHOChEpHI),
COXpaHEHHH COOCTBEHHOTO 3/I0pPOBBSI W 3/I0POBbsSI OKPYKAIOMIMX JIOACH (COOMIONEeHUs Mep
npoQMIaKTUKK  3a0o0JieBaHMM,  oOecrieueHre  O€30MaCHOCTH  KU3HENEATECIbHOCTH B
Ype3BBIYAMHBIX CUTYAIUSX TPUPOIHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE HCIIOIb30BaHUS
OMOJIOTMYECKUX 3HAHUN M YMEHUH B MIOBCEIHEBHON KU3HU;

CO3J1aHME YCJIOBUHM JJIi OCO3HAHHOrO BbIOOpPAa OOYYaAIOUIUMUCS WHIUBUAYAIbHON
0o0pa3oBaTeNbHON  TPAaeKTOpUH, CHOCOOCTBYIOLIEH mocienymomeMy IpodhecCHOHATEHOMY
CaMOOIIPEJICIEHNI0, B COOTBETCTBUM C HWHAWBUAYAJIbHBIMH HHTEpECAMH U MOTPEOHOCTAMHU
pEruoHa.

OO0miee ymciiO 4acoB, OTBEACHHBIX Ha H3yuyeHUE OHMOJOTMU Ha YriyOJIEHHOM YpPOBHE
cpennero obmiero oOpasoBanmsi, coctaBisier 204 daca: B 10 wmacce — 102 gaca (3 yaca B
Heznento), B 11 kmacce — 102 gaca (3 vaca B Hefento).

OT10op oOpraHuM3alMOHHBIX (OpM, METOJOB M CpeACTB OOyueHUs OMOJIOTUH
OCYIIECTBIISICTCSI C YUETOM CIIEIU(PHUKU €ro COJEPKAHWS M HAPABICHHOCTH Ha IMPOJOJKEHHE
OHMOJIOTHYECKOTO 00pa30oBaHUsI B OPTaHM3ALMUSAX CPEAHETO MPO(PECCHOHATBHOTO W BBICIIETO
o0Opa3oBaHusl.

OO0s3aTenbHBIM YCIIOBHEM IpU OOyYEHHWH OWOJIOTHMHM HAa YIiyOJIEHHOM YpPOBHE SIBIISETCS
MpOBECHUE JabOpaTOPHBIX M TMpakTHUeCKuX paboT. Takke ydacThe OOydalmMXcs B
BBITOJIHEHUH  TPOEKTHBIX W y4eOHO-HCCIIEJIOBATENILCKAX  paboT, TeMaThka KOTOPBIX
OTIpeNieNIIeTCsl YYHUTEJeM Ha OCHOBE HMEIOIIMXCS MaTepHalIbHO-TEXHUYECKUX PECYpCOB U
MECTHBIX PUPOAHBIX YCIOBHUH.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

CoaepxaHue MpPOrpaMMbl, BBIIECJIEHHOE  KVPCUBOM, HE BXOJUT B  IPOBEPKY
rocynapcTBeHHoU urorosoi arrecrauuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpemenHast 6uosorusi — KOMIUIeKCHasi Hayka. Kparkas ucropus pa3BUTHS OHOJIOTHH.
buonornueckue Hayku u u3ydaemble UMH MpoOiembl. DyHIaMEHTalbHbIC, MPHUKJIAAHbIE U
IIOMCKOBBIE HAYYHbIE UCCIIE0OBAHUS B OMOJIOTUH.

3HadyeHue Ouojoruu B (HDOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. I[Ipodeccun, cBszanHpie ¢ Owuonorueil. 3HaueHue OWONOTMU B MPAKTHYECKON
JIEATEIbHOCTH YEJIOBEKA: MEIUILIMHE, CEJIbCKOM XO34MCTBE, IMPOMBIIIJIEHHOCTH, OXpaHe
HIPUPOJIBIL.

JleMoOHCTpaL U

[Toptpetsr: Apuctotens, Teodpact, K. JIlunneit, XK. b. Jlamapxk, Y. Japsun, Y. I'apsei, I
Meunnens, B. W. Bepnanckuii, M. II. IlaBnos, . . MeunukoB, H. N. Basunos, H. B.
Tumodees-Pecosckuit, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubl u cxembl: «CBsi3p OMOJIOTUU C APYTMMHU HayKaMm», «CucTeMa OMOJIOTHYECKHX
HayK».

Tema 2. /KuBble cucTEeMbI H X H3y4YeHHE

JKuBble cuctembl Kak mpeaMeT n3ydeHus: ouonsoruu. CBOMCTBA )KUBBIX CUCTEM: €IMHCTBO
XUMHYECKOTO COCTaBa, JUCKPETHOCTb U IIEJIOCTHOCTb, CIIO)KHOCTh U YHOPSAOYEHHOCTH
CTPYKTYpBI,  OTKPBITOCTb, CAaMOOpPraHHW3als, CaMOBOCIIPOM3BEICHHE, Pa3ApPakKMMOCTh,
W3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHu3aldd JKUBBIX CHCTEM: MOJEKYJSPHbIA, KIETOYHBIA, TKAHEBbIN,
OpraHU3MEHHBIM, MONYJIIIHOHHO-BUIOBO, HKOCHCTEMHBIN (OMoreoneHOTHYECK Ui ),
6uocdepHsbiil. IIporeccsl, NPOUCXOASIIME B KUBBIX cucTeMax. OCHOBHbIE MPU3HAKH YKUBOTO.
Kuznp kak opma cymecTBoBaHus Marepuu. Hayku, u3ydaroniue >KuBble CUCTEMBI Ha Pa3HbIX
YPOBHSIX OpraHU3alllu.

N3yuenune xuBbIX cucteM. Meroapl Ouonormdeckod Hayku. HaOmromenue, uamepeHwue,
DKCIIEPUMEHT, CHCTeMaTu3auus, MeraaHanus3. [loHsaTMe o 3aBUCUMOH M HE3aBHCHUMOM
nepeMeHHoO#. [lnanupoBanue skcnepumenta. IlocraHoBka u mpoBepka rumote3. Hynesas
runore3a. [lonsTue BEIOOPKU U €€ AocTOBepHOCTh. Pazdpoc B 6uonorndeckux naHHbIX. OlieHKa
JIOCTOBEPHOCTH MOJIYUEHHBIX pe3yslbTaToB. [IpHUnHbBI MCKaXXEHHUS PE3yJIbTAaTOB AKCIIEPUMEHTA.
[ToHsITHE CTATUCTUYECKOTO TECTA.

JleMoHCTpan U

Tabmuper u cxembl: «OCHOBHbIE TPU3HAKM JKU3HHW», «bHOJOrHMYeckre cucrteMsly,
«CBoONCTBa )KMBON MaTepun», «Y pOBHHU OpraHU3aLNH KUBOM NMPUPOAB», «CTpOEHNE )KUBOTHOU
KIeTkn», «TkaHm  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIIOBEYECKOTO  OpPraHu3May,
«buoreonenos», «buocdepay, «MeToabl U3ydeHUS KUBOH PUPOIBD».

O0GopynoBanue: 1abopaTtopHOE 00OPYAOBAHUE JIJIsl TPOBEACHUS HAOIIOCHHH, U3MEPEHUH,
SKCHEPUMEHTOB.

IIpakTyeckas padora «licnonp30BaHME pa3IMYHBIX METOAOB IPU H3YYEHUM MKUBBIX
CUCTEM.

Tema 3. buonorus Kjierku



Knerka — cTpykTypHO-QYHKIMOHAIbHAS €IUHULA KUBOTO. VICTOpHS OTKpBITUS KJIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOPUHU.

Metonbl MOJEKYISIpHOW M KJIETOYHOM OMOJIOTMH: MHUKPOCKONHUA, Xpomarorpadus,
anekTpodope3, MeTOJ MEUYeHbIX aToMOB, AudQepeHnuanbHOe  LEHTPU(YTupoBaHUE,
KyJIbTUBUPOBAHUE KIETOK. M3yueHue (PuUKCUpOBAHHLIX Kiemok. DIEKTPOHHAsT MHUKPOCKOIHS.
Konghoxanvnas muxpockonus. Bumanvnoe (npusicuznennoe) usyuenue Kiemox.

JdemMoHcTpauMu

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

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOCKOM», «lcTtopus
Pa3BUTHSI METO/I0B MUKPOCKOIIUN».

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIIPENapaThl PACTUTEIbHBIX, *KUBOTHBIX MU
OaKTepHaIbHBIX KJIETOK.

IIpakTuyeckas padora «/3ydyeHue METONOB KJIETOUHON Oumosioruu (Xxpomarorpadusi,
anekTpodopes, nuddepennuanpaoe earpudyruposanue, [1LIP)».

Tema 4. XuMu4ecKasi OpraHu3anms KJIeTKU

XVMMHYECKUH COCTAB KIETKU. Makpo-, MUKpO- U yJIbTPaMHUKpPOJIEMEHTHL. Bona u e€ posb
KaK pacTBOPHUTENS, peareHTa, y4yacTHE€ B CTPYKTYPUPOBAaHUM KIIETKH, TEIUIOPETYJIALHUN.
MuHepaibHbIE BEIIECTBA KJIETKH, UX OHOJIOTHYECKas pojib. PoJIb KaTHOHOB M aHMOHOB B KIIETKE.

Opranndeckue BellecTBa KIETKU. buosornyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OeiakoBOM Moiyiekyinbl. IlepBuuHas cTpykTypa Oenka, menTHIHAs
CBs3b. BTOpuuHas, TpeTuyHas, 4yeTBepTHUYHAs CTPYKTyphl. JleHatypamus. CpoiicTBa O€nKOB.
Knaccudukanus 6enkos. buonornueckue GyHKIM 0enKkoB. /lpuonsi.

VYraeBoasl. MoHOcaxapuabl, AMCAXapHIbl, OJUrOcaxapuibl U monucaxapujsl. OOmumi
IUIaH CTPOEHUs U (U3NKO-XUMHUECKHE CBOICTBa yrieBoaoB. buonornyeckue ¢yHKuIUU
YTJIEBOJIOB.

Jlununel.  TuppodunbHo-ruapodoOHBIe  cBoiicTBa.  Kiaccubpukanus — aunumaos.
Tpurnunepuasl, Gochoaunuibl, BOCKU, cTepouisl. buonornyeckue Gpynkunu aunuaos. O6mue
CBOWCTBAa OMOJIOTMYECKMX MeMOpaH — TeKy4decTb, CHOCOOHOCTh K CaMO3aMbIKaHHUIO,
MOJIyIIPOHHUIIAEMOCTb.

Hyxneunoseie kucnotsl. JIHK u PHK. Crpoenune nHyknemHoBBIX KucinoT. Hykneotuusl.
[Mpuniun komminementapHoctu. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas crupaib.
Mecronaxoxaenue u 6nonorndeckue ¢pynkuuu JHK. Buasr PHK. @ynkunu PHK B kietke.

Ctpoenune monekyinsl AT®. Makposprudyeckue cBa3u B moiiekyine AT®. buosornyeckue
byakuun  AT®. BoccraHoBiIeHHBIE TMEPEHOCUYMKH, UX (YHKIUU B KJIeTKe. [[pyeue
HyKneozuompugocgpamor  (HTD). CexBenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrtpykrypHast Ouojyiorus: OMOXUMHUYECKHE U OMO(pU3MYECKHE HCCIEIOBAHMS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYypbl OuoMoOjekyln. Modenupoeanue cmpykmypovl U @QYHKYui
Ouomonexyn u ux komniekcos. Komnvromepnwiii ouzaiin u opeanuieckuii cunmes OUOMONIEKYI U
UX HenpUPOOHbIX AHALO208.

JleMoHCTpauMu

IToptpetsri: JI. [Tonunr, [Ix. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®@pankiun, ®. Caurep, C.
IIpy3unep.

[uarpammsl:  «PacnpenencHue XUMHUYECKHX JJIEMEHTOB B HEXKHMBOW  IIPUPOACY,
«Pacnipenenenne XUMAYECKUX JIEMEHTOB B )KMBOU ITPUPOLEY.



Tabmupel u cxembl: «llepuoguyeckass Tabauna XUMHUYECKHUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIbl BOABI», «BemectBa B cocTaBe opraHu3smMoB», «CTpoeHHE MOJIEKYNbl Oenkay,
«CTpyKTYypbl OENmKOBOW MOJEKYNIb», «CTpOeHHE MOJEKYN YrieBoaoB», «CTpoeHHe MOJEKYI
nunuaoBy, «HykiienHOBBIE KUCIOTh», «CTpoeHue MOIeKyIbl ATD.

O6opynoBaHue: XuMu4eckas ocyzia u 000opy10BaHUE.

JlaGopaTopHnas padora «OOHapyxeHue OEJIKOB C IOMOIIbIO KAUECTBEHHBIX PEaKIUil».

JlabopaTopnas pa6ora «lccnenoBaHne HyKIEMHOBBIX KUCIIOT, BBIJEIEHHBIX U3 KJIETOK
pa3IMYHBIX OPTaHU3MOB.

Tema 5. CtpoeHue n QyHKIUM KJIETKH

Tumbl KJIETOK: dyKapHOTHYecKass M IMpokapuoTuyeckas. CTpyKTypHO-(yHKIHOHAIbHBIC
00pa3oBaHus KJIETKH.

CrtpoeHue mnpokapuoTHueckoil kieTku. Kretoynas crenka OakTepuil u  apXeu.
OcoOenHocTH cTpoeHUs TreTepoTpodHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MecTo u
pOJIb MPOKAPUOT B OMOLIEHO3AaX.

Crpoennie u (QyHKIIMOHHPOBAHUE dYKapHOTHUECKOW KieTKH. [Inmasmarndeckas memOpaHa
(mma3manemma). CTpykTypa IUIa3MaTuyeckoil MeMOpanbl. TpaHCIOPT BeHIECTB 4Yepes
MIa3MaTHYeCKyl0 MeMOpaHy: maccuBHBIA (quddys3us, obneryénnas nuddQysus), aKTUBHBIN
(mepBUYHBIA M BTOPUYHBIN aKkTUBHBIA TpaHcmopT). [lomynponunaemocts memOpanbl. PaGora
HATPHUII-KaJIMEeBOTr0 Hacoca. JHAOIMUTO3: MUHOIUTO3, paronnTo3. Dk30uuTo3. Kinerounas creHka.
CrtpykTypa v QyHKIUU KJIETOYHON CTEHKU pacTeHUH, rprOoB.

[Mutomnazma. I{uto3onms. Ilutockener. J[BwykeHue wnuromnazMbl. OpraHouMJbl KIIETKH.
OnHoMeMOpaHHbIE OpraHOUbl KIETKH: 3HAoIasmaTruueckas cetb (JIIC), anmapar [Nonbaxwy,
JN30COMBI, UX CTpoeHHE W (YHKIUU. B3anMoCBS3b OAHOMEMOpPAaHHBIX OPraHOUIOB KIIETKH.
CrpoeHue TrpaHyIsIpHOTO peTukynyma. Mexanusm nanpasnenus 6enxkoé ¢ OIIC. Cunres
pactBopuMbIX  OenkoB. CHHTE3  KJIETOYHBIX  MeMOpaH. [I'mankuit — (arpaHyJnsipHbIiT)
sHOIUIa3MaTHUeCcKuil peTukynyM. CekperopHas ¢yHkuus anmnapata ['onbmxu. Moouguxayus
benxos 6 annapame I onvoorcu. Copmuposexa benkos 6 annapame I onv0dcu. TpaHCTIOPT BEUIECTB
B KJIeTKe. Bakyonu pactutenbHbIX KineTok. Kierounsiii cok. Typrop.

[TomyaBTOHOMHBIE OpraHOMABl KJIETKH: MUTOXOHAPHUM, IIACTUABL. [Ipoucxoorcoenue
mumoxonoputi u naacmuod. Cumdbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GYHKIMM  MHUTOXOHApUH W 1iacTul. llepBuuHble, BTOpUYHBIE W CIIOXHBIE IIACTHIBI
(OTOCHHTE3UPYIOIUX JYKAapUOT. XJIOPOIUIACTBl, XPOMOIUIACTBHI, JIEHKOMIACThI ~ BBICIIMX
pacTeHUN.

HememOpannbie opranous! kinetku CtpoeHune u (yHKIUU HEMEMOpPaHHBIX OpPraHOHIOB
KieTku. PubGocombl.  [lpomescymounvie @guramenmol. MuxpoduiaMeHTbl. AKmuHo8ble
Mukpogpunamenmsi. MBIIIEUHbIE KICTKU. AKMUHOBbIE KOMHOHEHMbl HEeMbIUEYHbIX KAEmOK.
MuxkpotpyOouku. Kietounsiii nentp. CrpoeHHe U JABWKEHHME JKTYTHKOB M PECHUYEK.
Muxkpotpy6ouku nuromiasmsl. Llentpuons. berku, accoyuuposanuvie ¢ MukpoguiameHmamu u
muxpompyboukamu. Momopmwie benxu.

SAnpo. Obonouka gapa, XPOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHUE M (DYHKIUH.
Snepubliii GenkoBbId MaTpuKC. [IpOCTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HMHTEp(ha3HOM
anape. Jyxpomamun u 2emepoxpomamur. benku XpomaThHa — TUCTOHBIL. J{uHamuxa s0epHOuU
000n104KU 8 Mumose. foepHulil mpancnopm.

Knerounsie  BkiatoueHus.  CpaBHHUTEIbHAas  XapaKTEPHCTUKA  KIETOK  DYKApHOT
(pacTUTENBHOM, KUBOTHOM, TPUOHOI).

JeMoHCTpauMu



IToptpetsi: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmuubl u cxembl: «CTpoeHHE SYKapHUOTHYECKOH KIETKH», «CTpoeHHe >KMBOTHOM
KJIeTKn», «CTpOeHUE pacTUTENBbHON KiIeTKn», «CTpoeHne MUTOXOHAPUMNY, «Snpo», «CtpoeHune
IIPOKAPUOTUYECKOU KIICTKH.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKPOIpPENapaTbl PAacTUTENbHBIX, >KUBOTHBIX
KJIETOK, MUKPOIIPETapaTbl 0aKTepUAIbHBIX KJIETOK.

JlabopaTopnasi paGora «3yueHue CTpoeHUs KIETOK Pa3IMYHbIX OPraHU3MOBY.

IIpakTuyeckasi padora «l3yueHue CBONCTB KIIETOYHOU MEMOpaHBI.

JlabopaTopnas padora «/ccinenoBaHue Iia3Moin3a U JCMIIa3MOJIA3a B PACTUTEIBHBIX
KJIETKax.

IIpakTnyeckas padora «3yueHue IBUKEHUS HUTOIJIA3Mbl B PACTUTEIBHBIX KIETKaX).

Tema 6. O0MeH BeleCTB U IPpeBpalleHHe JHEPIHH B KJIeTKe

AccUMMIAIMS U JUCCUMWIALUSA — JIB€ CTOPOHBI MeTabosin3ma. Tumbsl oOMeHa BEIleCTB:
aBTOTpOGHBIH ®  TeTepoTpoHBIA. YdyacTHe KucCiIopoga B OOMEHHBIX — IpoIeccax.
OHepreruyeckoe obOecrneueHue kierku: npespamieHue AT®D B  0oOMEHHBIX Ipoleccax.
depMeHTATUBHBIN XapakTep peakuuid KIeTOYHOro Mmerabosnusma. DepMeHTB, UX CTpPOEHHE,
cBoiicTBa W MexaHu3M aedctBus. Kodepmentsl. Otianuus (GepMEHTOB OT HEOPraHMYECKHX
KaTajau3aTopoB.  benku-akTUBaTOppl U OEIKU-UHTMOMTOpBL.  3aBUCUMOCTb  CKOpPOCTHU
(epMEHTAaTUBHBIX PEAKINI OT pa3Iu4HbIX (PAKTOPOB.

IlepBUYHBI CHHTE3 OpraHMYECKHUX BeEIIECTB B KieTke. DoTocuHTe3. AHOKCUSEHHbIU U
oKcucennvlli  pomocunmes 'y obaxmeputi. Ceemocobuparowue nueMenmvl U NUSMEHMbl
peaxkyuonnoz2o yenmpa. Ponp xmopomiactoB B mporecce (porocuHTe3a. CBeToBas U TEMHOBas
dazpl. @omoovixanue, Cz., C4- u CAM-munvr pomocunmesa. IIpogyKTUBHOCTE (DOTOCHHTE3A.
BausiHue pa3nuuHbIX GakTOpOB Ha CKOPOCTh (POTOCHHTE3a. 3HauUeHHe (POTOCHHTE3A.

XemocuHTe3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPHU(PHUUIUPYIOIINE
OaxTepuu, Kene300aKTepun, cepoOaKTepuu, BOJOPOIHbIE OaKTepuH. 3HAUEHNE XEMOCHHTE3A.

AHaspobHble opraHu3Mbl. Buasl OpoxxeHus. [IpoaykTsl OpoXeHHs U UX HCIIOJIb30BaHUE
4eJI0BEKOM. AHa’pOOHBIE MHKPOOPTaHU3Mbl KaK OOBEKThl OMOTEXHOJOTMH U BO30yIUTENH
001e3HEeH.

AdpoOHBIE OpraHu3Mbl. JTambl YHEPreTUYECKOro oOMeHa. [loaroToBUTENbHBIN STall.
['mukonu3 — 6eCKUCIOPOAHOE PACHICTIIEHUE TIIOKO3HI.

buonoruueckoe okuciaeHHue, UM KIETOYHOE JbIXaHue. Poib MUTOXOHIpUI B mpoleccax
O6uonornyeckoro okucieHus. Lluximyeckue peakuuu. OxuciaurenabHoe (GochopuiimpoBaHHE.
Ouepeuss membpanunozo epaouenma npomonos. Cumnmes ATD: paboma npomounou ATD-
cunmasel. llpenMyiiectBa a’poOHOTO MyTH OOMEHa BEIIECTB IMEpel aHadPOOHBIM.
O} PeKTUBHOCTH IHEPTETHIECKOTO 0OMEHa.

JleMoHCTpan U

IToptpetsr: Ix. [Ipuctin, K. A. Tumupsses, C. H. Bunorpanckuit, B. A. Ourensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuubl m cxembl: «PoToCHHTE3», «IDHEpreTUyeckuii odmen», «buocunres Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

OO6opynoBaHue: CBETOBON MHKPOCKOI, 000pYJOBaHUE JJIsl IPUTOTOBJIEHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIPENIapaTOB.

JlaGopaTtopnas pabora «/3ydyeHue KaTaJIUTHYECKOW aKTUBHOCTH (EpMEHTOB (Ha
IpUMEpE aMHJIa3bl WK KaTanaas3bl)».



Jladoparopnasi pab6ora «l3ydeHue (epMEHTAaTHBHOTO pACIICIUICHUS TEPOKCHIA
BOJIOPOJia B PACTUTEJBHBIX U )KUBOTHBIX KJIETKaX».

JlaGopaTopHnas padora «CpaBHEeHHUE MPOLIECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE TTPOLIECCOB OPOKECHUS U JIBIXAHUSI.

Tema 7. HaciiencrBenHasi uHpopManus U peaju3amnus eé B KiIeTKe

Peakuuu marpuyHoro cunrtesa. [IpuHIMI KOMIUIEMEHTApPHOCTH B PEAKLUAX MATPUYHOIO
cuHTe3a. Peanmsanus HacnencTBeHHOM WHGpopMauuu. |'eHeTWyeckwii KOJ, €ro CBOICTBa.
Tpanckpunuus — matpuudblii cuaTe3 PHK. [IpuHIMOBI TpaHCKPUINIIMK: KOMILJIEMEHTAPHOCTb,
AHTUIIAPAJUIETbHOCTh, aCUMMETPUYHOCTh. Cospegsanue mampuunvix PHK 6 sykapuomuueckoii
kremxke. Hexooupyrowue PHK.

Tpaucusmus u e€ asrambl. Ydactue tpancnoptHeix PHK B OmocuHTe3e Oenka. YciioBust
O6uocunTe3a 6enka. KogupoBanue aMuHoKucioT. Ponbs pubocom B OuocunTese Oenka.

Coepemenunvie npedcmasnenus o cmpoeHuu 2enog. OpraHu3aiys TeHoMa y MPOKapuoT U
9YKapHoOT. Perymsanus akTHBHOCTH T€HOB y mpokapuoT. [ummore3a omepona (®@. XKaxo0, XK.
Mano). MonekynapHvle mexanuzmvl >3Kcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
peaynayuu pabomwl 2ernos. Perynsiys 0OMEHHBIX MpolieccoB B kiieTke. KieTounslii romeocTtas.

Bupychl — HeksleTouHble ()OPMBI KU3HU U 0ONMUTraTtHbie mapa3uthl. CTpOEHHE MPOCTHIX U
CIIOXHBIX BHPYCOB, PETPOBHPYCOB, OakrtepuodaroB. Kuzuennwiii yuxn [[HK-codepacawux
supycos, PHK-cooepocawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasa,
unmezpasa.

Bupycuble 3a0oneBaHusi 4enoBeka, JKMBOTHbIX, pacrenuii. CIIMA, COVID-19,
COLIMAJIbHBIE U MEAUIIMHCKHE MTPOOIIEMBI.

Buoungpopmamura: unmeepayust u anaiusz dorvuux maccugog («bigdatay) cmpyxkmyphoix
buonoeuveckux OauHvix. Hanomexwonoeuu 6 oOuonoeuu u meouyuwe. Ilpoepammupyemvie
@yukyuu 6enxkos. Cnocobbi 0ocmasKu 1eKapcme.

JleMoOHCTpaLun

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

Tabmumet u cxembl:  «buocuHTe3 Oenka», «leHeTmueckuii koa», «Bupyce»,
«baxTtepuodarm.

IIpakTuyeckas padora «Co3iaHue MOJIEIH BUPYCay.

Tema 8. J/KuzHeHHbIN HUKJI KJIETKH

Knerounslii numki, ero mepuonsl u perymsiuus. Wutepdaza um muro3. OcobeHHOCTH
npolieccoB, nporekaronmx B uatepdase. Iloaroroska kierku k aenenuro. [Ipecunrernyeckuii
(TOCTMUTOTHUYECKHI), CUHTETUYECKUH M TOCTCUHTETUYECKUI (MPEMUTOTUYECKHUI) MEPUOIbI
uHTEpPAa3BbI.

Marpuunenii  cunre3 JHK —  perumkanms. Ilpunnuner  perumkanmn — JIHK:
KOMIUIEMEHTAPHOCTh,  IOJYKOHCEPBATUBHBI  CHHTE3, aAHTUNAPAJUIENbHOCTh. MexaHu3M
permukannu - JIHK.  Xpomocombl. Ctpoenne XxpomocoM. TemoMepel W TeloMmepasa.
XpOMOCOMHBIIT HA0Op KJIETKU — KapUOTHUIl. JMIIOWIHBIA M TarIouJHBIA HAOOPHI XPOMOCOM.
I"'omonornunsie XpoMocoMmsl. 110710BbIE XPOMOCOMBI.

Jenenne kinetkn — muro3. CTaguum MHUTO3a U NPOUCXOJSALIME B HUX IPOLECCHI. THIIBI
muto3a. Kaproknnes u nutoknHes. buonornueckoe 3HaueHHE MUTO3a.

Perymsmuss mMuToTHueckoro unukia kieTku. [Iporpammupyemasi kierouHas rubenb —
arornTo3s.



Knerounoe siapo, XxpoMocombl, GyHKIIMOHATIbHAS TeHOMHKA. Mexanuzmvl npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemok. «L{ugpposas kniemkay — buoungopmamuvecxue
Mooenu YHKYUOHUPOBAHUS KILeMKU.

JdemoHcTpauMu

Tabmuipl u cxembl: «Ku3HEHHBI HUKI KIETKW», «Muto3», «CTpoeHHE XPOMOCOMY,
«Pemmukanus JJTHK».

O0opynoBaHue: CBETOBOM MUKPOCKOIN, MHUKpoIpenaparsl: «MHTO3 B KJIETKax KOpellKa
JTyKay.

JlaGoparopHas padora «/3yueHre XpoMOCOM Ha TOTOBBIX MUKpOIIpENapaTaxy.

JlabopaTopnas pa6ora «HaOmroneHne MuTo3a B KIETKAaX KOHUMKA KOpEIIKa Jiyka (Ha
TOTOBBIX MUKPOIpENapaTax ).

Tema 9. Ctpoenne n GyHKIIUM OPraHU3MOB

buonornueckoe  pasHooOpazue  opraHu3moB.  OJHOKJIETOYHBIE, KOJOHHUAIBHEIE,
MHOTOKJIETOYHbIE OPTaHU3MBbI.

Oco0eHHOCTH CTPOEHUS U KUZHEAESATEIbHOCTH OJHOKIETOYHBIX OpraHu3moB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIH, Ipyrue NpoTUcThl. KojgoHuanbHbIe
OpraHU3MBI.

B3anMocBsI3b 4acTel MHOIOKJIETOYHOIO OpraHu3Ma. TKaHH, OpraHbl U CUCTEMBI OPTraHOB.
Opranusm Kak enuHoe 1eioe. 'omeocras.

Tkanu pacrenuit. Tumbel pacTUTENBHBIX TKaHeW: oOpa3oBaTeNbHAas, MOKPOBHAS,
MPOBOJINIAs, OCHOBHAsA, MexaHnueckasd. OcoOEHHOCTH CTpoeHUs, PYHKUIUNA U PacHOIOKEHUSI
TKaHEN B OpraHax pacTEHHM.

TkaHu JKUBOTHBIX M  4YeJOBeKa. THUNBI JKUBOTHBIX TKaHEW: dIUTETHAIbHA,
COEMHUTENbHAsA, MbllleuHas, HepBHas1. OCOOCHHOCTH CTPOEHUs, (PYHKIHMHA U PaCHOTIOKEHUS
TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKa.

Opranbl. BereratuBHbie U reHEpPaTUBHBIE OpraHbl pacTeHuil. Opranbl U CUCTEMBI OPTaHOB
YKUBOTHBIX U 4yenoBeka. DyHKIMK OpraHOB U CUCTEM OPraHOB.

Omnopa Tena opranusmoB. Kapkac pacrenmit. Ckenersl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapykHbIl U BHyTpeHHMI ckeneT. CTpoeHUe U TUIIbl COeAMHEHUS
KOCTEH.

JIBmwxeHue opraHu3MoB. JIB)KEHHE OJHOKJIETOYHBIX OpPraHU3MOB: aMEOOHIHOE,
JKTYTUKOBO€, pECHUYHOE. J[IBM)KEHHE MHOTOKJIETOYHBIX pACTEHUH: TPOMU3Mbl M HACTHUH.
JIBuKeHre MHOTOKJIIETOYHBIX JKUBOTHBIX M U€JIOBEKA: MbIlIeuHas cucrema. Pednexc. CkeneTHbie
MBIIIIIIBI ¥ UX padoTa.

[Tutanue opranusmoB. IloriomieHre Bojabl, YIIEKUCIOrO Ta3a U MUHEPAIbHBIX BEIIECTB
pacteHusiMu. [luTtanue >KUBOTHBIX. BHYTpPUIIONOCTHOE W BHYTPUKIETOYHOE MHIIEBapEHHE.
[luraHre NMO3BOHOYHBIX XUBOTHBIX. OTAENbI MUIIEBAPUTEIBHOTO TpakTa. llumeBapuTenbHbIe
xene3bl. [IuieBapurenbHas cucreMa 4eoBeKa.

Hpixanue opraau3MoB. [[pixanne pactenuid. Jprxanue >xuBOTHBIX. Juddy3us Ta3oB yepe3
MOBEPXHOCTh KIeTKU. KokHoe nbixaHue. JlpIxarenbHas MoBepXHOCTh. JKabepHoe U JErodHoe
IbIxaHue. JIpIxaHue TO3BOHOYHBIX »UBOTHBIX M YEJOBEKAa. OBOJIOLMOHHOE YCIOXHEHUE
CTPOCHHMs JETKUX ITO3BOHOYHBIX >KMBOTHBIX. JlpIXaTenbHas cUCTEMa YeIoBeKa. MexaHusm
BEHTWISILIMM JIETKUX Y NTUI U MIIeKONUTaoImuX. Perynsanus apixanus. [{pixarenbHbie 00bEMBI.

Tpancnopr BeleCTB y OPraHU3MOB. TpaHCIOPTHBIE CUCTEMBI pacTeHui. TpaHcmopt
BEUIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u €€ opraHbl. KpoBeHocHas cucrema
MTO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. (Cepane, KpPOBEHOCHBIE COCYyAbl M KpoBb. Kpyru



KpOBOOOpaIieHus..  OBOJIIOLIMOHHBIE  YCIOKHEHHMSI ~ CTPOCHHS  KPOBEHOCHOM  CHCTEMBI
II03BOHOYHBIX )KUBOTHBIX. PaboTa cepaua u e€ peryasnus.

Boinenenune y opranusmoB. Beigenenue y pacreHuil. BelaeneHue 'y  KMBOTHBIX.
Cokpatutenbubie Bakyonau. Opranbsl BbiaeneHusa. DuibTpanus, cekpenuss U oOpaTHOe
BCAChIBAaHHE KaK MEXaHU3MbI pabOThl OPraHoB BbiAeNeHus. CBs3b MOJOCTU Teja ¢ KPOBEHOCHOM
Y BBIICTUTEIBHOM cUCTEMaMU. BpineneHre y MmO3BOHOYHBIX XKMUBOTHBIX M 4YesioBeka. [loukwm.
Crpoenne u ¢pyHkunonupoBanue Heppona. O6pazoBaHre MOYH y YETIOBEKA.

3amuTa y OpraHu3MoB. 3alldTa y OJHOKJIETOYHBIX OopraHu3MoB. Cropbl OakTepuil u
IUCTHI TPOCTEHIINX. 3allTa Y MHOTOKJIETOUHbIX pacTeHui. Kytukyna. CpencrBa macCUBHOM U
XAMHUYECKOMU 3a1uThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI U X TPOU3BOAHBIC. 3allIUTa OpraHu3Ma
or Oone3neil. MMmyHHas cucrema uenoBeka. KileTOuHBII W TyMOpalbHBI HWMMYHUTET.
Bpoxnéuuslii u  mpHOOpeTEéHHBI  crenu@uueckuii UMMYyHUTET. Teopus KIOHAJIbHO-
cenexktuBHoro nmmynurera (I1. Opmux, ®. M. Bepuer, C. Tonerasa). BocraauTenbHble OTBETHI
opranu3MoB. PoJib Bp0oX/IEHHOTO UMMYHHUTETA B PA3BUTHUU CUCTEMHBIX 3a00J1€BaHUN.

Pa3apaxxuMocTe M perynsuuss y OpraHu3MoB. Pa3ipakumMocTb y OJHOKJIETOYHBIX
opranu3moB. Takcucel. Pazgpaxxumocts U peryisiuus y pacteHuil. PocToBble BemecTBa M MX
3HAYECHHUE.

HepBHast cucrema u peduieKTopHas peryisiius y >KHBOTHBIX. HepBHas cuctema u eé
OTZEJbl. DBOJIIOIMOHHOE YCJIOXHEHUE CTPOCHUSI HEPBHOM CHCTEMBbl y KUBOTHBIX. OTaensl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX XUBOTHBIX. Pedrnekc u pednexkropnas nyra. bezycrnoBHbie u
YCIIOBHBIE PE(IICKCHI.

['yMopasibHast perynsmusi W SHAOKPUHHAS CHUCTEMa >KMBOTHBIX W 4YesoBeka. JKeresbl
DHJIOKPUHHOM CHCTEMBI M HX TOpPMOHBI. JleicTBUE TOpMOHOB. B3anMMOCBsA3b HEPBHOU U
SHAOKPUHHOU cucTteM. [ umoranamo-runoduzapHas cucrema.

JleMoOHCTpaLun

IToptper: U. I1. ITaBnoB.

Tabmumel U cxeMbl: «OIHOKIETOYHBIE BOAOPOCITH», «MHOTOKJIETOUHBIE BOJOPOCIN,
«baktepun», «lIpocreitmue», «Opranbl LBETKOBBIX pacTeHUi», «CHUCTEMBbI OpPraHoB
MO3BOHOYHBIX JKUBOTHBIX», «BHYTpEHHEe CTpPOCHHME HACEKOMBbIX», «TKaHU pacTeHUI»,
«KopueBwie cuctembr», «CTpoenme ctebdnsn», «CTpoeHHe JHMCTOBOM IIACTUHKNY, «TkaHu
JKUBOTHBIX», «Ckener 4yenoBekay, «llumeBapurenbHas cucreMa», «KpoBeHOCHas cucTeMay,
«/prxarenbHast  cucrema», «HepBHas cucrema», «Koxa», «MpbllleyHass CHUCTEMay,
«BpraenurenbHas cuctemay, «QHIOKpUHHAsA cucTeMa», «CTpoeHue MbIib», «MIMMyHHATETY,
«KumeunomnonoctHpie», «CxeMa MUTaHUs pacTeHHi», «KpOBEHOCHBIE CHUCTEMBI MTO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue miaHapun», «BHyTpeHHee CTpOeHHE H0KIEBOIO
yepBsa», «HepBHas cucrema pwiO», «HepBHas cuctrema narymku», «HepBHas cucrema
npecMbIKatomuxcs», «HepBHas cucrema nrtuny, «HepBHas cucTeMa MICKOTHTAIONINX),
«HepBHas cuctema yenoBekay», «Peduexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKPOIPENapaThl OJHOKJIETOYHBIX OPTaHHU3MOB,
MUKpOIIpenaparsbl TKaHeH, paKOBUHBI MOJUTIOCKOB, KOJUJIEKIIMM HACEKOMBIX, UTJIOKOXKUX, KUBbBIC
9K3EMIUIIPhl KOMHATHBIX PacTEeHU, repOapuu pacTeHUN pa3HbIX OTIENIOB, BJIa)KHbIE MIpenapaThl
’KUBOTHBIX, CKEJIEThl TTO3BOHOYHBIX, KOJJIEKIIUU OECIIO3BOHOYHBIX )KUBOTHBIX, CKEJIET YeNIOBEKa,
o0opysoBaHue HJs JEMOHCTpPAIMM TMOYBEHHOTO U BO3AYIIHOTO TIMTAHUS PACTCHUH,
pacuierieHus Kpaxmaia M OenkoB moJ JeiictBueM (epMeHTOB, 00OpydOBaHUE IS



JIEMOHCTPALIMH OIBITOB MO U3MEPEHUIO )KM3HEHHON €MKOCTH JIETKUX, MEXaHU3Ma JbIXaTeIbHbIX
JBUKEHUM, MOJIETTN I'OJIOBHOTO MO3Ta Pa3IMYHbIX KUBOTHbIX.

JlabopaTopHas padora «/3yueHue TkaHel pacTeHHI.

JlaGoparopHas padora «/3yueHre TKaHel >KMBOTHBIX).

JlaGoparopnas padora «/3yyeHrne opraHoB IBETKOBOT'O PAaCTEHUSI.

Tema 10. Pa3MHoOKeHHe 1 pa3BUTHE OPTAaHNU3MOB

®opMbl pa3MHOXKEHUSI OPTaHU3MOB: Oecrionoe (BKJII0Yasi BEreTaTUBHOE) U 110JI0BOe. Buibl
0ecro0ro pa3MHOKEHUS: IOYKOBaHUE, CIIOPYJIALMS, (hparMeHTalus, KIOHHPOBaHHUE.

[TonoBoe pasmuHoxkeHnue. IlonoBele kineTku, unu ramerel. Meiio3. Cranguu Mmeiiosa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bruonorndeckuid CMbICI MeH03a U II0JIOBOTO
npouecca. Melo3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe  pasutrhe. l'ameroreHe3 'y JkMBOTHbIX. [lonoBble — Jkemne3bl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KieTOK. CrepmaroreHe3 u ooreHe3. CTpoeHHE MOJIOBBIX
KJIETOK.

OmnogoTBOpeHHE M AMOPUOHAIBHOE Pa3BUTHE >KUBOTHBIX. CrOCOOBI OIIIOIOTBOPEHUS:
Hapy»KHoe, BHyTpeHHee. [lapTeHorenes.

WuauBuayaibHOE pa3BUTHE OPTaHU3MOB (OHTOreHe3). DMOPHOJIOTHsS — HayKa O Pa3BUTHUU
opranusMoB. Mopgoeenes — 00Ha u3 enaguvix npoodrem ambpuonocuu. Konyenyus mopghocernos
u mooenu mopghocenesa. Ctaauu >MOPHOTEHE3a KUBOTHBIX (Ha MPUMeEpe JIATYIIKH). J[pobneHue.
Tunsl apobnenus. [emepmunuposanuoe u Hedepmunupogannoe opodrenue. bracmyna, munvl
onacmyn. Oco6eHHOCTU APOOTIEHUsT MIIEKOMUTAIOMUX. 3apOJbIIIEBbIC JIUCTKU (TaCTPYJISALMS).
3aknajKka OpPraHoOB W TKaHEeW U3 3apOJBIIIEBBIX JHUCTKOB. B3anMmHOe BiIMsSHUME YacTel
pa3BUBAIOIIETOCS  3apojiblina (3MOpUOHANBHAS MHAYKIMS). 3akiajka IUlaHa CTPOCHHS
JKUBOTHOTO KakK pe3ylbTaT HepapXUUYeCKHX B3aMMOJEWCTBUI TreHOB. BimsHue Ha
AMOPHOHAIBHOE PAa3BUTHE PA3IMYHBIX (DPAKTOPOB OKPYKAIOLIEH CPE/Ibl.

Poct u pasButrue xuBoTHbIX. IlocTamOpuonanbHbIl nepuon. IlpsmMoe u Hempsimoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M TMO3BOHOYHBIX >KHBOTHBIX.
bronoruueckoe 3HaueHue MPSIMOrO M HENPSMOrO Pa3BUTHUSA, UX PACHPOCTPAHEHUE B IPHUPOJE.
Tunel pocta >KUBOTHBIX. DakTOpbl PETYJSIMUM POCTAa KUBOTHBIX U yenoBeka. Craauu
MOCTAMOPHUOHAIIBHOTO DPa3BUTHS y KUBOTHBIX M yesoBeka. [lepuosibl OHTOreHesa dYelloBeKa.
Crapenue u cMepTh Kak OMOJIOrMYecKHe MPOLECCHI.

PasmHoxxenue u pasButue pacteHuil. ['amerodur m crnopodur. Melo3 B KU3HEHHOM
mukie pacreHuil. OOpa3zoBaHMe cmop B Imporecce Meioza. ['ameToreHes y pacTeHMH.
OImIog0TBOPEHNE W Pa3BUTHE PACTUTENBHBIX OpPraHuW3MOB. JIBOHWHOE OIJIOJOTBOPEHHUE Y
[[BETKOBBIX pacTeHuil. OOpa3zoBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbl peTyJIsLUN OHTOT€HE3a Y PACTEHUM U KUBOTHBIX.

JleMoHCTpan U

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

Tabmuuel u cxembl: «BereraTuBHOe pazMHOKeHUE», «TUIBI OECIOnI0ro pa3zMHOXKEHHUS,
«Pa3MHOXEHHE XJIaMUJIOMOHa/bl», «Pa3MHOXEHUE HBIIIEHb», «Pa3MHOXEHUE TUJIPBDY,
«Meito3», «Xpomocombl», «['amerorenes», «CTpoeHHE SULEKIETKH M CIEPMATO30Haa,
«OcHoOBHBIE cTaauu OHTOreHe3a», «lIpsiMoe m Hempsmoe pa3BUTHE», «Pa3BUTHE MaliCKOToO
Kyka», «Pa3Butue capanumy», «Pa3Butue JSTymkn», «/BoiiHOE OMIOJOTBOPEHUE Y IIBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOIOJBHBIX M ABYIOJBbHBIX pacTeHUN», «KU3HEHHBIN UK
MOpPCKOM  KamycTel», <«JKM3HEHHBIM LUKI MXa», <OKW3HEHHBIH LMK NAnOpOTHHKAY,
«KU3HEHHEIN IUKJI COCHED.



OOGopynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIPENapaThl SIMIIEKIETOK U CIIEPMAaTO30UIOB,
Mojienb «L{uKI1 pa3BUTHS JATYLIKNY.

JlabopaTtopnass paGora «lI3yueHue CTPOEHMs TIOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTuyeckass padora «BbIsBIIEHHE NPU3HAKOB CXOJCTBA 3apOJAbILIEH MO3BOHOYHBIX
JKUBOTHBIX.

JlabopaTopnasi pabora «CTpoeHnEe OpPraHOB Pa3MHOKEHUS BBICIIUX PACTEHUN».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U UI3MEHYMBOCTH OPraHM3MOB

Hcropusi cTaHOBIIGHUS W Pa3BUTHS TeHETUKM Kak Hayku. Pabotel I'. Mengpens, I'. ne
@®puza, T. Moprana. Poib oTeuecTBeHHBIX YU€HBIX B pa3BUTHM reHetuku. Paboter H. K.
Konsosa, H. U. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko, FO. A. ®ununyenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHBIE T€HETUYECKUE MOHATHUS U CUMBOJIbL. ['OMOJIOTHYHBIE XPOMOCOMBI, AJJIEJIbHbIE
IeHbl, aJIbTEPHATUBHbIC IPU3HAKH, JOMHHAHTHBI M PELECCUBHBIA NPU3HAK, TOMO3ZMUIOTA,
TeTepO3UroTa, YUCTas JIMHUS, TUOPUABI, reHOTHN, (GeHoturn. OCHOBHBIE METOJbl TC€HETHUKU:
TUOPUAO0IOTHYECKHM, IUTOTOTUYECKHI, MOJIEKYIISIPHO-TE€HETUYECKHI.

JdeMoHcTpannn

IToptpetsr: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Konsnios, H. M. Baswiios, A. H.
benozepckwii, I'. 1. Kaprieuenko, 0. A. ®unumnaenko, H. B. Tumodeer-PecoBckwuii.

Tabmuie! U cxeMbl: «MeTOobl TeHETUKIY, «CXEMBbI CKpEIIBaHU.

JlaGopaTopHas pa6ora «/[pozoduia kak 00BEKT FTeHETUUECKUX UCCIIEI0OBAHUIN.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpemuBanue. IlepBbiii 3akoH MeHaens — 3aKoH €IMHOOOpPa3Hs
ruOpusioB nepBoro nokojeHus. IlpaBuno gomuHupoBaHus. Bropoil 3akoH MeHnens — 3aKkoH
pacuienieHus npu3HakoB. L{uTomoruueckue 0CHOBBI MOHOTHOPUAHOTO CKpeluBaHus. [ unoresa
YUCTOTHI FaMeT.

AHanuzupyroniee  ckpemuBaHue.  [IpoMexyTouHbIi  XapakTep  HaclleJJOBAHMUS.
Pacmiennienue npu3HaKkoB MIPU HETIOJIHOM JIOMUHUPOBaHUH.

Jurubpunnoe ckpemuBaHue. TpeTuil 3akoH MeHzens — 3aKOH HE3aBHCHMOTO
HacJIeJOBaHMsI MPU3HAKOB. [uToI0ornyeckrie 0OCHOBBI AUTMOPUTHOTO CKPELTUBAHUS.

CueruienHoe HacnenoBanue npu3HakoB. Padoter T. Moprana. CuerieHHOe HacaeI0BaHNE
T€HOB, HApYIIEHNUE CLEIUIEHNUS MEX 1y F'eHaMu. XpOMOCOMHas TEOpHsl HaCJIE€ICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OINpPEAEIEHUS Iosla. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbI MoJ. ['eHeTmdeckas CTPYKTypa IOJOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CLHEIIEHHBIX C TIOJIOM.

I'enotun kak uesnoctHas cucrema. [lneforponus — MHOKECTBEHHOE JIECHCTBHE TI€HA.
MHoOX€eCTBEHHBIM ayuienu3M. B3aumoneicTBue HeaUIeNbHBIX TeHOB. KoMmmieMeHTapHOCTb.
Onwucra3s. [Tomnmepns.

I'eHeTYEeCKUIT KOHTPOJb PA3BUTHS pPACTEHUM, >KMBOTHBIX M 4YEJIOBEKa, a TaKxke
(U3MOJIOTMUECKUX MPOIECCOB, TOBEJCHUS W KOTHUTUBHBIX (yHKUUH. ['eHeTmueckue
MEXaHU3Mbl CUMOHMOT€HEe3a, MEXaHU3MBbl B3aUMOJACUCTBUS «XO3SIMH — MapasuT» U «XO35SUH —
MuKpoOnom». ['eHeTHUecKre acreKThl KOHTPOJIS U U3MEHEHUS HacjeICTBEHHON nH(popMaluu B
MTOKOJIEHUSIX KJIETOK M OPTraHU3MOB.

JleMoOHCTpanuu

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



Tabmuupl u cxemsl: «[lepBbiii 1 BTOpOM 3akoHBI MeHaens», «Tpetuit 3akoH MeHuemns»,
«Ananuzupymoliee ckpeiupanuey, «Hemnonnoe gomuHupoBanuey, «ClemnieHHOE HaclleJOBaHUE
MPHU3HAKOB y Apo30d by, « eHeTnka nonay, «Kapuorumn yenoekay, «Kapruotun apo30Quiib,
«Kapuotun ntuis», « MHOXKECTBEHHBIN ajienn3M», «B3anMoaeincTere reHoBy.

O6opynoBaHue: MOAENb AJSl IEMOHCTPAIlMU 3aKOHOB €IMHOO00pa3usi rHOPUAOB MEPBOrO
MOKOJICHHSI M PACUIEIUIEHUs] MPU3HAKOB, MOJEIb JJISI JEMOHCTPALMM 3aKOHA HE3aBUCUMOIO
HACJICIOBAHUS MIPU3HAKOB, MOJIEIIb JJISl IEMOHCTPAlMU CUEIUICHHOTO HACJIEIOBAHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/pozodunar.

IIpakTuyeckas padora «l3ydyeHue pe3ynbTaTOB MOHOTMOPUIHOTO CKPEIIMBAHUS Y
JPO30(HITBD».

IIpakTuyeckass padora «/3ydyeHue pe3yabTaTOB IUTHOPHAHOTO CKPEUIUBAHUS Y
JIPO30(UITBIY.

Tema 13. 3akoHOMEepPHOCTH U3MEHYNBOCTH

B3anmopeiictBue reHoruna u cpeapl npu (GopmupoBaHuH (eHOoTHNA. V3MEeHUYMBOCTH
npu3HakoB. KauecTBeHHbIE W  KOJUYECTBEHHBIE TpPHU3HAKK. BUIbl  HM3MEHYHBOCTH:
HEHACJIEACTBEHHAs U HACJIEICTBEHHAS.

MonudukanronHas U3MEHUYMBOCTb. Ponb cpeabl B (GOpMUPOBAaHUM MOIUGDUKAIIMOHHON
u3MeHunBocTu. Hopma peakuuu npusHaka. BapuanunoHHslll psn ¥ BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHON H3MEHYHMBOCTH.

['enoTunuueckass u3MeHYMBOCTb. (CBOWCTBA TEHOTUIIMYECKOW M3MEHUYMBOCTH. Bujbl
TeHOTUITUYECKOW N3MEHYMBOCTH: KOMOMHATUBHASI, MyTallUOHHASI.

KomOuHaTtuBHasi M13MEHUYMBOCTh. Melo03 U MOJIOBOM MPOIECC — OCHOBA KOMOWHATHBHOM
W3MEHYUBOCTH. POJIb KOMOMHATHUBHON U3MEHUYMBOCTU B CO3JJaHUU T€HETUYECKOTO Pa3HOOOpas3us
B [Ipe/iesiax OJIHOTO BH/IA.

MyTtanoHHas W3MEHYMBOCTb. BHIBI MyTanuii: TE€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYIMPOBaHHBIE MYyTallUH. SIAepHBIE M IUTOIUIA3MATHYECKUE MYTaIlUH.
Comaruueckne W MOJOBble MyTanuu. [[pUYMHBI BOSHUKHOBEHHS MyTanuil. MyTrareHel U UX
BIIMSIHHUE HA OpPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAIMOHHOTO Mpolecca. 3aKOH FOMOJOTHYECKHX
psnoB B HacneacTBeHHOW wu3MeHunBoctu (H.M. BaBuioB). BHesnepHas HW3MEHUHMBOCTH U
HACJIEICTBEHHOCTb.

Onueenemuxa u >NUSEHOMUKA, DPOJb INULEHEMUYECKUX (PaKmopo8 6 HACIe008aHuu U
UBMEHYUBOCIU PEHOMUNUYECKUX NPUSHAKOE ) OP2AHUZMOB.

JleMoOHCTpanun

IToptpertsr: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.

Tabmumpl 1 cxembl: «Bunmbl u3meHumBOCTHY, «MoOaU(UKAIMOHHAS HN3MEHUYHBOCTHY,
«KoMmOuHaTUBHAsT  M3MEHYHMBOCTH»,  «Meio3»,  «OminogorBopenue»,  «[ eHeTHdyeckue
3a00JIeBaHUS YeIIOBEKay», «BUIbpl MyTammii.

OOGopynoBaHue: >KHBbIE W TepOapHbIE HK3EMIUISIPhI KOMHATHBIX PACTEHUU, PHUCYHKH
(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlaGopaTopnasi pabora «McciemoBaHue 3aKOHOMEPHOCTEH  MoOAMU(UKAIIMOHHOMA
n3MeH4UBOCTH. [IocTpoeHre BapHallMOHHOIO psiia U BapUALMOHHOW KPUBOW.

IIpakTuyeckasi padora «Myrtamnuu y 1po30Q sl (Ha TOTOBBIX MUKpPOITpEapaTax).

Tema 14. I'eHeTHKA YeJI0BeKa

Kapuotun uenoBeka. MexayHapoiHasi MporpaMma HUCCJIEJIOBAHHMS T'E€HOMa YEJIOBEKa.
MeTobl U3YYEeHUS TEHETUKH YETIOBEKAa: TeHEAIOTHYECKUi, ONMM3HEIOBBIN, [UTOTCHETHIYECKHIA,
MONYJIALUOHHO-CTATUCTUYECKUH, MOJIEKYIsIpHO-reHeTnueckuii. COBpPEMEHHOE OIpe/esieHne



TE€HOTHIA: IOJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM yucie ¢ momombto [11[P-
anaymza. HacnencrBennbie 3a00seBanus yenoBeka. [ eHHBIE 1 XPOMOCOMHBIE OOJIE3HH YEIIOBEKA.
bone3nun ¢ HacneaCTBEHHOM MNPEApacIONOKEHHOCThI0. 3HAUYEHHWE MEJAMIIMHCKONW T€HETUKH B
NPEIOTBPALICHUH M JICUCHUU T'eHETHYECKUX 3a00JieBaHUM YeloBeka. MeauKo-reHeTH4ecKoe
KOHCYJIbTHpOBaHHE. CTBOIOBBIE KIETKU. [IOHATHE «T€HETUYECKOTO Ipy3a». DTHUECKUE aCIEKThI
WCCJICIOBAHMIA B 00JIACTH PEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enerndeckue (HakTOPHl MOBBIMICHHOW YYBCTBUTEIBHOCTH YEIIOBEKA K (PU3NYCCKOMY U
XMMUYECKOMY 3arpsA3HEHUIO OKpYyXKawlled cpeabl. ['eHeTnueckas MpeapacronoKeHHOCTh
YEJIOBEKa K MMaTOJOTUSIM.

JleMoOHCTpaL U

Tabmuner u cxembl: «Kapuotum denoBekay, «MeToapl M3YUYCHHS] TCHETUKH YEIOBEKAy,
«["eneTnueckue 3a001€BaHUS YEIOBEKAY.

IIpakTuyeckas padora «CocTaBieHue U aHAIU3 POJIOCIOBHOW.

Tema 15. Cenexuusi opraHu3MoB

JlomecTukanus U cenekuus. 3apoXkIEeHHUE CEeJIeKIMM U JoMecTukauuu. Yuenue H. U.
BapunoBa o LlenTpax mpoucxoxIeHus 1 MHOTooOpa3usi KyJlIbTYPHBIX pacTeHuil. Ponb cenexiuu
B CO3/JaHMM COpPTOB pacTeHUM U mnopoa KUBOTHbIX. CopT, mnopona, mTaMM. 3aKOH
TOMOJIOTUYECKUX PSAOB B HAciIeACTBEHHON m3MeHunBoct H. WM. BaBuiioBa, ero 3HaueHue mjist
CEJIEKIIMOHHOM paboTHI.

MeTtopl ceneknoHHOM paboThl. MIcKkyccTBeHHBIN O0TOOP: MacCOBBIN U MHIMBUYaTbHBIMN.
Otanbl KOMOWHAIIMOHHON cenekiuu. McmpiTaHue mpousBoauTeneil mo motoMctBy. OTOOp MO
TEHOTHITY C MIOMOIIBIO OIEHKH (PeHOTHIA TOTOMCTBA U OTOOP IO T€HOTHUITY C TTOMOIIbIO aHATN3a
JHK.

HckycCTBEeHHBI MyTareHe3 Kak METOJ] CENEKIHOHHOW paboThl. PamuaimoHHBIN U
XUMUYECKMM MyTareHe3 KaK WMCTOYHMK MYyTallMid Yy KYyJIbTYpHBIX (DOpM OpPraHHU3MOB.
Hcnonp30BaHWe T€HOMHOTO pEJAKTUPOBaHMS M MeToAoB pekoMOuHaHTHbIX JIHK s
MOJTYYEHHS UCXOAHOTO MaTepralia JIJisl CEEKIUH.

[Tonyuenne monumuonnoB. BHyTpuBuaoBas rTuOpuan3anus. bBIM3KOPOICTBEHHOE
CKpelMBaHue, Wik UHOpuauHT. HepoacTBeHHOe CKpemuBaHue, Wik ayTopuauHr. ['ereposuc u
ero mpuyuHbl. Mcnonp3oBanue rerepo3rca B - cenekiuu. OTmanéHHas ruOpuaU3aIus.
[Ipeononenne Oecruiogusi MEXKBHIOBBIX THOpUIOB. JlOCTHMIXKEHUS CENEKIIMH pacTeHUH |
JKUBOTHBIX. «3€1EHAsI peGoNIOYULY.

CoxpaHeHHEe U M3YYECHHE T€HETHYECKHUX PECYpCOB KYJIbTYPHBIX PACTEHHH U MX JAUKUX
poauuei sl CO3/IaHMsI HOBBIX COPTOB U TMOPHIOB CEIIbCKOXO3SICTBEHHBIX KYIbTYp. M3yuenue,
COXpaHeHue U YnpaeieHue eHemudecKUMU pecypcami CelbCKOX03AUCMBEHHbIX U NPOMbLCA0BbIX
HCUBOMHBIX 8 YEAX YIYYUEHUSI CYUeCMBYIOWUX U CO30aHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM Yucie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL, NepedosbiX udel U
NnepcneKmuBHbIX MexHoI02Ul.

JleMoOHCTpaL UK

[Toprpersr: H. Y. BaBunos, 1. B. Muuypum, I'. JI. Kapneuenko, II. I1. JIykpsaenxo, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuie! 1 cxembl: «L{eHTpbI MPOUCXOXKICHHUS U MHOT000pa3us KyJbTYPHBIX pacTCHUID,
«3aKOH TOMOJIOTMYECKHMX PSJOB B HACJIEACTBEHHON HM3MEHYUBOCTH», «METOIbl CEIEKLIUN»,
«Otnanéunas rubpuanzanus», «MyTtareses».

JlabopaTopnasi padora «3yueHne cCOPTOB KyJbTYypHBIX PAaCTEHMM M MOPOJ IOMAaIIHUX
KUBOTHBIX).



JlaGoparopHas padora «/3yueHrue METOI0B CEJIEKIIMU PACTEHUI.

IIpakTnyeckas padora «IIpuBHuBKa pacTeHUII».

Ikcekypeust «OCHOBHBIE METO/ABI M JIOCTH)KEHUS CEJIEKIIMM PAaCTEHUM M KUBOTHBIX (Ha
CEJICKLIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATEIbHbIN y4acTOK, B TEIJIMYHOE
XO035IMCTBO, B JIAOOPATOPUIO arpOYHUBEPCUTETA WIM HAYYHOT'O LIEHTPA)».

Tema 16. BuoTexHOJIOTUsI U CHHTeTHYeCKasi 0MoJ10rusl

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIOTMH, — KJIETOYHBIE M TKAaHEBBIE KYJIBTYPHI,
MHUKPOOPIaHU3MBbl, HX XapakTepucTuka. TpaaunuoHHas OHOTEXHOJIOTUs: XJeOomeueHue,
HOJIy4eHHE KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAEIHE. MukpoOuosorudeckuit cuute3. O0bEeKThI
MHUKPOOHOIOTHYECKUX TeXHOMOTUi. [Ipon3BoAcTBO Oesika, aMMHOKHUCIIOT U BATAMUHOB.

CozlaHue TEXHONOTMM M MHCTPYMEHTOB  LI€JICHAPaBIEHHOTO  W3MEHEHUs W
KOHCTPYMPOBAHUSI T€EHOMOB C LIEJIbIO NTOJIYYE€HUsI OPIaHU3MOB U UX KOMIIOHEHTOB, COACPKAILNUX
HE BCTpEYarolluecs B NpUpoJie ONOCUHTETUYECKHE TYTH.

Kiterounas mHkeHepus. MeToapl KynbTypbl KIETOK M TKAaHEHM PAaCTCHUN MU >KMBOTHBIX.
Kpunobanku. Comarnueckasi THOpHIM3aIUsS W COMATHUYECKH sMOpuorenes. lcmomp3oBaHue
raliOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonvzoseanue
MOHOKNOHANbHBIX U NONUKIOHANbHBIX aHmumen 6 meouyure. VICKyCCTBEHHOE OIJIOZIOTBOPEHHE.
PexoHCTpyKIMs SHLEKIETOK M KIOHUPOBAaHUE >XUBOTHBIX. MeToA TpaHCIUIAHTALUMM SAEP
KIETOK. Texnonocuu 0300po6neHus, KyIbMmueUpoGaHuss U MUKPOKIOHANbHO20 PA3ZMHOICEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMOCOMHasl M TeHHas MH)KEeHepHs. VICKyCCTBEHHBIN CHHTE3 I'éHa U KOHCTPYMPOBAHHE
pexomOunantHeix JIHK. Cozoanue mpamnceennvix opeanuzmos. JIOCTHX)EHUS U TIEPCIIEKTHUBBI
XPOMOCOMHOM W TEHHOM HWHXEHEpUU. OKOJIOTUYECKHME M JSTHYECKHE NpoOJieMbl TI'e€HHOU
WHXCHEPUH.

Menununackue ouorexnonorun. [Tocrrenomuas mudposas meaununa. [TIP-1uarnocTuka.
MeTab010MHBIN aHaIN3, TEHOLIEHTPUYECKHUI aHaIN3 IPOTeOMa YeJI0BEKa JJIsl OLIEHKU COCTOSIHUS
ero 3a0poBbs. Vcmonb3oBaHME CTBOJIOBBIX KIIeTOK. TapretHass Tepanus paka. 3D-
OvomH)xeHepusi AN pa3pabOTKM  (QyHIaMEHTAJIbHBIX OCHOB MEIUIMHCKHX TEXHOJIOTHA,
CO3/IaHUSI KOMIUIEKCHBIX TKaHEH CcoYeTaHWeM TEXHOJOIMi TPEXMEpPHOro OMONPUHTHHIa M
ckaddonauHra s peneHus 3a1a4 NepCoOHATN3UPOBAHHON MEIULIUHBI.

CoznlaHue BEKTOPHBIX BAaKLMH C LEJIbI0 OoOecreyeHus: KOMOMHMPOBAHHOM 3alllUThl OT
B030ynuteneit OPBU, ycraHoBiieHHe MOJIEKYJISPHBIX MeXaHu3MoB (yHkimonupoBanus PHK-
COJIep KallMX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMacHbIe 3a00JIeBaHMsI YeTOBEKA U KUBOTHBIX.

JleMoOHCTpaLun

Tabmupr u cxembl: «lcrmonb3oBaHME  MUKPOOPIaHM3MOB B IPOMBINIJIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxeHepus», «I'eHHas HHKEHEPUSI».

JlaGopaTopHas padora «/3yueHre 00bEKTOB OMOTEXHOIOTHMY.

IIpakTuyeckas padora «IloayyeHrne MOTOYHOKHUCIBIX TPOIYKTOBY.

IKekypeusi «buoTexHoIorns — BaKHeIas Mpou3BOAUTENbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IPOU3BOJICTBO).

11 KUIIACC

Tema 1. 3apo:kaeHne 1 pasBUTHE IBOJIONHMOHHBIX NPeACTaBJIeHUH B 0M010rHI
OpomtonmonHas Teopust Y. Jlapsuna. [Ipeanoceiku BOZHUKHOBEHUS JapBUHM3MA. JKU3Hb
Y Hay4yHad JedatenbHocTh Y. JlapBuHa.



JBwkymme cuibl dSBomonuu  BugoB 1o Y. JlapBuHy (BbICOKas HWHTCHCHUBHOCTH
PasMHOKEHHSI OpPraHU3MOB, HACIIEACTBEHHAs HM3MEHYMBOCTh, OOppOa 3a CyIIecTBOBaHHE,
€CTECTBEHHBIN U UCKYCCTBEHHBINH 0TOOD).

Odopmnenune cuaTeTndeckoit Teopuu 3Botonuu (CTD). HeltrpanbHas TeopHs 2BOJIIOIUH.
CoBpeMeHHas IBOJIIOIMOHHAST Ouosorus. 3HaueHUE SBOJIOIMOHHON Teopuu B (POPMUPOBAHUU
€CTECTBEHHO-HAy4YHO! KapTUHBI MUPA.

JleMoOHCTpaL U

[Toptpetsl: Apuctotens, K. Jlunueit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. Kriosse, Y.
Hapsun, C. C. YerBepukos, U. U. IlImaneraysen, k. Xonneiin, J. K. benses.

Tabmuubl n cxemsbl: «Cucrema xuBod npupoasl (mo K. JlunHero)», «JlecTHuna >KUBBIX
cymectB (mo Jlamapky)», «MexaHu3sMm (OpMHUpPOBaHUS TPHCIIOCOONCHUI Yy pacTeHUH u
*KUBOTHBIX (10 Jlamapky)», «Kapta-cxema mapuipyra myremectsus Y. lapsuna», «Haxonku Y.
HapBuna», «®opmbl 060pbObI 3a cymecTBoBaHue», «lloponsl romybeit», «MHoroobOpasue
KYJbTYpHBIX (hopM KamycTh», «Ilopoabl JOMaNIHUX KUBOTHBIXY», «Cxema 00pa30BaHHUS HOBBIX
BugoB (o Y. JlapBuny)», «Cxema COOTHOIIEHHS IBMKYLIUX CHUJ 3BOJHOLUN», «OCHOBHBIE
MOJIOKEHUSI CHHTETUYECKON TEOPUH SBOJFOLIUN.

Tema 2. MuKpO03BOIIOLUSA U eé pe3yJibTaThl

[Tonmynsiuust Kak 3JaeMeHTapHas eAuHULa 3BosolMU. COBpEeMEHHbIE METOJIbl OLEHKU
TEHETUYECKOT0 pa3HO00pa3us U CTPYKTYphl nomyisaiuil. I3mMeHnenue reHo(oH/1a NOMyIIsSIMY KaK
3JIEMEHTApHOE HBOJIIOLIMOHHOE SIBJICHHE. 3aKOH reHeTudeckoro pasHoBecus k. Xapau, B.
Baiin6epra.

OnemeHTapHble (QakTOpbl (IBWXKYIIME CHJIbI) HBOJIOUMHU. MyTallMOHHBIA Mpoliecc.
Kom0OunaruBHass u3MeHUMBOCTh. Jlpeilp reHoB — ciyyailHble HEHalpaBl€HHbIE W3MEHEHUs
qacToT ajulesed B momymsauusax. D¢¢ekT ocHoBatens. IDpgexkm OYMubLIOUHO20 20PIbIUKA.
CHuoicenue eenemuuecko2o paznoobpaszus. npudunvl u creocmeus. Ilposenenue >¢pghexma
Opeticha 2enos 6 Oonvuwux u manvix nonyaayusx. Murpamuu. W30msmus  TOMySIui:
reorpaduueckas (MpoCTpaHCTBEHHAs), OnoIoruyeckas (penpoyKTUBHAS ).

EcrectBenHblif oTO0p — Hampamstomuil ¢aktop 3Bomonnu. PopMbl ecTeCTBEHHOTO
oTOopa: NBHUXKYIIMH, CTaOWIM3UPYIOUIMHA, pa3pbiBatoluil (qu3pyntuBHbI). [lonoBoit oTdop.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLIMATILHOTO MMOBEJCHUS )KUBOTHBIX.

[Tprcnoco0IeHHOCTh OpraHM3MOB KakK pe3ysbTaT MHUKPO3BOJIOLUMHU. Bo3HHKHOBEHUE
npucnocoOieHnit y opranuzmMoB. Apomopdo3ssl u unuoanganrtauu. [Ipumeps npucrnocodaeHuit
y OpraHu3MoB: Mopdosorndyeckue, QU3HOIOrUYecKre, OWOXUMHUYECKHE, ITOBE/IEHUYECKHUE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero xputepunm u cTpykrypa. BumooOpa3oBaHue kak pe3ylbTaT MHKPOIBOJIIOLMH.
W3onmsauust — ximroueBoil (akrop BupooOpazoBanus. Ilytu u cmocoObl BHI000pa3oBaHUs:
ajionaTpuyeckoe  (reorpaduyeckoe), CHUMOATPUYECKOe (IKOJIOTMUYECKOE), «MIHOBEHHOE)
(monmummonau3anus, THOpuau3anus ). JJIMTeTbHOCTh IBOIOIIMOHHBIX TTPOIIECCOB.

Mexanu3mbl (GOpMUPOBAHUS OMOIOTUYECKOTO Pa3HOOOpa3Hsl.

Posnp  »BOMIOIMOHHOM OuoONOrMM B  pa3pabOTKE HAayYHBIX METOJIOB COXpaHEHUs
O6unopazHooOpazus. MUKPOIBOMIONUS U KOIBOJIOLHUS IMApPasUTOB M HMX XO035€B. MeXaHH3MbI
(bopMHUPOBaHHS YCTOMYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JeMoHCTpauMu

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

Tabmuupl u cxembl: «MyTalMOHHAS U3MEHUYNBOCTHY, «[lomysSIOHHas CTPYKTypa BUIA»,
«Cxema mposiBieHHS 3akoHa Xapau—BaiiHOepra», «J/IBWKyImme CHIBI  3BOJIIOIUN,



«IKOJOTHYECKasT HM3OJIAIMS TOMYJSIUid  ceBaHCKo Qopenn», «[eorpaduueckas H3OIAIUS
JMCTBEHHUIIBI CHOMPCKOM M JIMCTBEHHULIBI Jaypckoi», «[lomynsaunoHHble BOJIHBI YHUCICHHOCTH
XUIIHUKOB U XKepTB», «Cxema JIeHCTBUSA ecTecTBEHHOro oTOopay, «®Popmbl OOpbOBI 32
CYIIIECTBOBAHHE, «MHycTpralbHbIi MEJTaHU3M», «OKuBblie HCKOIIaeMbIey,
«ITokpoBUTENbCTBEHHAs! OKpacka >XHMBOTHBIX», «lIpemympexnaromas oOkpacka MKUBOTHBIXY,
«Puznonornueckue agantanum», «I[Iprucrnocob6IeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIHHOCTHY,
«Kputepun Buna», «Bugsl-aBoitHuku», «CTpykTypa BHIa B mnpupone», «CrocoObl
BUJ000pazoBanus», «l'eorpadmyeckoe BuIoOOpa3oBaHMe TpEX  BUIOB  JIAHABIIICHY,
«DKosornyeckoe BUI000pa3oBaHKE BHUAOB cuUHHUL, «[lonummounsr pactenuit», «KamycTHo-
peneUYHbIA THOPHIY.

OGopynoBanue: repOapuu pacTeHUM, KOJJICKIIMM HACEKOMBIX, Uydelsia MTHUIl U 3BEpel C
npUMepaMu pa3jMYHbIX MPUCIOCOONICHUH, Yydella MTHUIl U 3Bepel pa3HbIX BUIOB, Tepbapuu
pacTeHuid OJIM3KUX BHUJIOB, 00pa30BaBIINXCS PA3IMYHBIMU CIIOCOOAMHU.

JlabopaTopnasi padora «BrisBieHHE H3MEHUYNBOCTH y 0COO€H OHOTO BUIAY.

Jladoparopnasi paGora «lIpucrnocobseHuss OpraHu3MOB W HMX OTHOCUTEJIbHAs
[EJIeCO00PA3HOCTHY.

JlabopaTopnasi pabora «CpaBHEHUE BUAOB [0 MOP(POIOTUIECKOMY KPUTEPHIO».

Tema 3. Makpo3Bo/onusi M €€ pe3yJbTaThbl

MeTtobl u3yueHus: MakposBosroluy. [laneonTonornyeckue METOAbl U3yUEHHS 3BOJIOLUU.
[Tepexonubie GopMbl U PUIOTEHETUYECKUE PSIBI OPTAHHU3MOB.

buoreorpaguueckue Metoasl u3zyueHus osBomouud. CpaBHeHue ¢uiopsl U (ayHbI
MaTepUKOB U OCTpOBOB. broreorpaduueckue oomactu 3emiau. Buabl-sHIEMUKH U PETUKTHIL.

OMOpPHOJIOTHYECKHE U CPaBHUTEIBHO-MOPPOIOTUYECKUE METO/bI W3YYEHHS SBOJIOIHH.
I'eHeTnyecKknEe MEXAaHU3MBI 3BOJIOLMU OHTOTE€HE3a U IOSIBICHHS JBOJIOLMOHHBIX HOBILECTB.
['oMosornyHble ¥ aHAJIOTMUYHBIE OpraHbl. PynuMeHTapHbIe OpraHbl U aTaBU3Mbl. MOJIEKYISpHO-
reHeTUYeCcKue, OWOXMMHUYECKMEe M  MaTeMaTU4YeCKHe METOAbl HU3YYEHHS  SBOJIIOLMH.
["omonornunsie renbl. CoBpeMeHHbIE METO/IbI TIOCTPOECHUSI (PUIIOT€HETHUECKHX J1EPEBLEB.

XPOMOCOMHBIE MYyTallU1 U SBOJIIOLMS TEHOMOB.

OOume 3aKOHOMEpPHOCTH  (TpaBWjia)  3BONMOUUHU. [lpunyun  cmenvl  QyHKyui.
HeoOpaTtumocTs 3Bomtoninu. AnantuBHas paauanus. HepaBHOMEpPHOCTh TEMITOB HBOJIIOLINU.

JleMoOHCTpaL UK

IToptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mrouep, 3. I'ekkensb.

Tabnuubl U cxembl: «PUIOreHETUYECKUH Psi/l JIOIAan», «APXEONTEPHKC, «3Bepo3yObIe
amepb», «Creronedans», «Punnodursy, «CemeHHbIE TANOPOTHUKMNY, «buoreorpaduueckue
30HBI 3emnm», «/peid koHTHHEHTOB», «PemukThl», «HawambHple cTaguu SMOPHOHAIBEHOTO
pa3BUTHs  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMYHBIE M  QHAJIOTWYHBIE  OPraHbD»,
«PynumeHTB», «ATaBU3MBI», «XpOMOCOMHBIE HAOOpBHI YEJIOBEKAa W IMIMMIaH3e», «I JIaBHBIE
HaIpaBJIeHUs IBOJOLUNY, «OO0LIMe 3aKOHOMEPHOCTH IBOJTIOLIUN.

O6opynoBaHue: KOJUIEKIMH, repOapuu, MYJSHKHM HCKOMAeMbIX OCTaTKOB OPraHU3MOB,
MYJISKM TOMOJIOTHYHBIX, QHAJIOTMUYHBIX, PYIAMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJIJIEKLIUU
HACEKOMBIX.

Tema 4. IIpoucxo:kaeHue U pa3BuTHE )KU3HU HA 3emule

Hay4unple THUMOTE3bI TPOUCXOXKICHUS KU3HM Ha 3emisie. AOWMOreHe3 W TaHCIEPMHUSI.
JloHayuHbIE TPEICTABICHMUSI O 3apOXKACHUU JKU3HMU (KpealuoHM3M). ['mmore3a MOCTOSIHHOTIO
camo3apo>KJIeHus KU3HU U €€ onposep:keHue onsitaMu @. Penu, JI. Cnannanuanu, JI. Iactepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTHUS.



OcHOBHBIE dTanbl HEOpraHUYECKOi HBomroNuK. [ImanerapHas (reosorundeckasi) 3BOJIOIHS.
XUMHUUECKasi HBOJIONMS. AOHOTeHHBI CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPTaHUYECKHUX.
Onbir C. Mumnepa u I'. FOpu. OOpazoBanue mnomumepoB u3 MoHOMepoB. KoarepBarHas
runote3a A. WM. Omnapuna, rumorte3a mnepBuuHOro OyinboHa JIx. XosmelHa, reHEeTHYecKas
runoteza I'. Mémnepa. Pubosumbl (T. Yek) um rumoreza «mupa PHK» V. T'mnbGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHUE IIPOTOKJIETKH.

HUctopuss 3emnu u Meroabl €€ wu3ydeHus. lVckomaeMble OpraHMYECKHE OCTaTKH.
['eoxpononoruss u e€ wmeronsl. OTHOcUTeNnbHass ©  aOCONIOTHAsT  T'€OXPOHOJIOTHSI.
['eoxpoHONIOrMYecKas mKaaa: 30Hbl, IPbl, HIEPHUOBL, SITOXH.

Hauanbnabie 3Tanbel oprannyeckoil 3Bostounu. [losiBIEHHE W 3BOJIFOLHUS MEPBBIX KIETOK.
Opontonuss Merabonu3Ma. Bo3HukHOBeHue mepBbIXx 3KocucTeM. CoOBpeMEHHbIE MUKPOOHbBIE
OMOIIEHKM Kak aHajor mepBbiX Ha 3emiie coobOmectB. Crtpomaronutsl. [IpokapuoTsl u
3YKapHUOTBHI.

[TpoucxoxaeHue sykapuoT (cuMOMOreHe3). DBOJIIOLIMOHHOE IMPOUCXOKACHUE BHUPYCOB.
[TpoucxoxaeHue MHOIOKJIETOUYHBIX  OpPraHW3MOB. BO3HUKHOBEHHWE OCHOBHBIX Iy
MHOT'OKJIETOYHBIX OPIraHU3MOB.

OcHOBHBIE 3Tambl HBOJIOLMU BbICIIUX pacTeHuid. OCHOBHBIE apoMop(ho3bl PACTEHUI.
Beixon pacrenuit Ha cymy. llosBieHue CHOpOBBIX pacTeHHMHM M 3aBOCBAHWE HMHU CYIIU.
Cemennble pactenus. [IporcxoxeHre BETKOBBIX PACTEHUH.

OcHOBHBIE 3Tallbl 3BOJIOIUHN XUBOTHOrO Mupa. OCHOBHBIE apoMOp(03bl KUBOTHBIX.
Benackas dayna. KemOpuiickuii B3pbIB — MOSIBIEHHE COBPEMEHHBIX TUIOB. [lepBbie XopaoBbIe
’KUBOTHBIE. JKU3Hb B BOJE. DBOMIOIMUS MMO3BOHOYHBIX. [Iporcxoxkaenne aMmpuOuil U penTHIINA.
[Mpoucxoxaenne miiekonuTaroumx W OTUI. [lpuHiun kmoueBoro apomopdosa. OcBoeHue
0€CII03BOHOYHBIMU U T03BOHOYHBIMU KHBOTHBIMH CYIIIH.

Pa3ButHe xu3HM Ha 3emile 10 3paM U IEPUOAAM: apXeH, MPOTEpPO30H, NaIEe0301, ME3030H,
KaiiHOo30HM. OOmias xapakTepuCTHKa KJIMMara U Treojiorhyeckux mporeccoB. [losBneHue u
paciBeT XapaKTEepHBIX OpPraHU3MOB. YTJIe00pa3oBaHME: €r0 YCIOBHUS U BIMSHHUE Ha Ta30BbIH
cocTtaB aTMochepsl.

MaccoBble BBIMHUPAaHHS — 3KOJOTMYECKHE KpU3HUCHI npouutoro. IlpuumHel u cnencteus
MaccoBbIX BbIMHpaHHUil. COBpEeMEHHBIM 3KOJIOTMUECKUN KpU3HC, ero ocodeHHocTu. IIpobiema
coxpaHeHUs OnopazHooOpas3us Ha 3emiie.

CoBpeMeHHas cucTeMa OpraHuueckoro mMupa. [IpuHIMIBI Kiaccu(UKaUU OpraHU3MOB.
OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI OPTaHU3MOB.

JleMoOHCTpaLun

[Toptpetsr: @. Penn, JI. Cnamnanuanu, JI. [Tactep, . . Meunukos, A. U. Onapun, [Ix.
Xonaeitn, I'. Ménnep, C. Munep, I'. FOpu.

Tabmumel u cxembl: «Cxema ombita @. Penuy», «Cxema ombita JI. [Tactepa mo u3yueHuto
caM03apoXKJIeHHs kHu3HM», «Cxema ombita C. Mumtepa, I'. IOpu», «3Ttanbl HeoOpraHn4ecKon
sBoOLIMNY, «['eoxpoHoyoruyeckas mkana», «HadampHble 3Tanmbl OpraHUYeCKOW SBOJIOIUMY,
«Cxema o00pa3oBaHUsI DJyKapuoT MyTéM cuMOHorenesa», «CucreMa 3>KUBOM MHPUPOIBD»,
«Ctpoenue  Bupyca», «Apomopho3sl pacTeHui», «PuHHOOUTHY, «OIHOKIETOYHBIE
BOZOpOCIN», «MHOIOKJIETOYHbIE BOJIOpOCHN», «Mxm», «llanmoporHukm», «l onoceMeHHbIE
pacteHus», «Opranbl ILBETKOBBIX pacTeHui», «Cxema pa3BUTUS >KHUBOTHOTO MHpay,
«ApomMopho3bl  KUBOTHBIX», «lIpocreiimme», «KumeunononoctHsie», «llmockue dvepBu»,
«YeHuCTOHOTHE, «PpIOBIY, «3eMHOBOIHEICY, «IpecMmbikarommuecs», «lITuuen,
«Mnekonuraromuey, «Pa3BuTe KuU3HM B apxeHMckoll apey, «Pa3BUTHE KU3HM B



MPOTEPO30MCKON 3pey, «Pa3BuUTHE >KU3HU B TMANCO30MCKOW d3pe», «Pa3BUTHE KU3HU B
ME3030MCKOl 3pe», «Pa3BuTHe KU3HUM B KallHO30MCKON »3pe», «CoBpeMeHHas cucrema
OpPraHMYECKOI0 MUPa».

O6opynoBanue: repOapuyd pacTeHUN pa3IUYHBIX OTIENOB, KOJUJIEKIMU HACEKOMBIX,
BJIQXKHBIE Ipenaparbl >KMBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUIEKIIMM HIJIOKOXHUX, CKEJIEThI
[IO3BOHOYHBIX >KMBOTHBIX, 4Yydeja MTHUILl U 3BEPEH, KOJUIEKIMH OKAaMEHEJIOCTEH, I0JIEe3HBIX
MCKOIIAEMBbIX, MYJISI)KH OPIraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryaabnas sgaboparopHass padora «MopaenupoBanue onbiToB Muepa—tOpu 1o
M3YYEHUIO a0MOT€HHOT0 CHHTE3a OPraHMYECKUX COSIUHEHHM B IEPBUYHON aTMochepe».

JlabopaTtopnass pabora «l3ydueHne u onucaHue€ HCKOIIAEMBIX OCTaTKOB JIPEBHUX
OpraHU3MOB.

IIpakTuyeckas pa6ora «M3yyeHne OCOOEHHOCTEH CTPOEHHUS PACTEHUH pa3HBIX
OTJZIETIOBY.

IMpakTuyeckas padora «/3yueHue 0COOCHHOCTEH CTPOCHUS TTO3BOHOYHBIX JKUBOTHBIX).

Tema S. IIpoucxoxkaeHue 4ea10BeKa — aHTPONOreHe3

Pa3paenbl 1 3anaun aHTponosoruu. MeToasl aHTPOIIOJIOTUH.

CraHOBIIEHHE MPEJICTABICHUNA O MPOUCXOXKICHUU 4YeJIOBEeKa. PenurmnosHbie BO33peHMUS.
CoBpeMeHHbIE HAYUHbIE TEOPUH.

CxonctBo  yenoBeka € KUBOTHBIMHU. (CuHcTEMaTHYECKOE€ IIOJIOKEHHE  YeJIOBEKa.
CBuzeTenbcTBa CXOJACTBA 4YENOBEKAa C JKMBOTHBIMH: CPaBHHUTEIbHO-MOp(]OIOrHuecKue,
sMOpHonornyeckue, (U3NOIOro-OMOXUMUYECKHEe, TNoBeAeHYeckre. OTINYMs YeloBeKa OT
KUBOTHBIX. [IpIMOXO0XK/I€HNE U KOMILJIEKC CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE TOJOBHOIO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

JBwxymme  cuibl  (QakTopbl)  aHTpONOreHe3a:  OMOJIOTMYECKHE,  COLMANbHBIE.
CooTHolleHre OMOJIOTHYECKUX U COLMANIBHBIX (PAKTOPOB B aHTPOIOTeHE3E.

OcHoBHBIE CTaJuU aHTpororeHesa. Pannue yenoBekooOpa3Hble 00€3bsHbI (IPOKOHCYJIbI)
U paHHHE TOHTHbI — O0IIUE MPEIKH YeT0BEKOOOPa3HbIX 00€3bsiH U JH0Je. ABCTPaIONUTEKN —
JBYHOTHE NpEeAKU HroAci. YenoBek yMmenblid, NepBble M3TOTOBIEHUS OpyIui Tpyaa. Yemosek
NPSIMOXOJIAIINI Y TIEPBBIN BBIXOJ Ntofiel 3a mpeaensl Adpuku. Yenosek reiinensOeprekuii —
001K TPeIOK HeaHAePTaTLCKOTO YEJIOBEKA U YeIOBEeKa pa3yMHOT0. YenoBeK HeaH1epTalbCKUn
KAaK BHJI JIIOJEH XOJOJHOTO KJIMMara. YemoBeK pa3yMHBIM COBPEMEHHOIO THIA, JEHHCOBCKUMI
4eJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npenenaMu Adpuku. [laneorenerrka 1 najieoreHOMUKA.

DBOJIIOLIMS COBPEMEHHOTO 4YenoBeka. EcTecTBeHHBIH OTOOp B MOMYJSALUSAX YEIOBEKa.
Myranuonsslit iporiecc U noaumMop¢usm. [lomymnsiuoHHbIe BOIHBI, Ipeii( reHoB, MUTpaLus U
«a(dexT ocHOBaTENA» B MOMYJSALIUAX COBPEMEHHOTO YETIOBEKA.

Yenoseueckue pacwl. [lonsarue o pace. bonbiime pacel: eBponeouaHas (eBpasuiickasi),
aBCTpaJIO-HErpouIHasl (IKBaTOpUANIbHAS), MOHIOJIOUIHAS (a3MaTCKO-aMepUKaHCKasi). Bpems u
INyTH paccelieHusT 4YeloBeka 1o IulaHere. EauHCcTBO yenoBedyeckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Mma. IIpucmnocoOieHHOCT, uenoBeKa K  Pa3HbIM  YCIOBUSIM
OKpyKaromien cpensl. Biausuue reorpaduyeckoit cpeasl u npelida reHoB Ha MOP(HOJIOTHIO U
(U3UOIIOTHIO YeTIOBEKa.

MexauciuIinHapaple  MeToIbl B (pU3uWdecKkod  (OMOJOTHYECKON) aHTPOIOJIOTHH.
OBOJIIOIIMOHHASL ~ AHTPOINOJIOTMA M MAaJCOAHTPONOJIOTHS  YEJIOBEUECKMX  MOMYJISLUN.
buocounaneHple  uccleqOBaHMS ~— NPUPOABI  yesoBeka.  VMccimenoBaHue — KO3BOJIIOLUU
OMOJIOTUYECKOT0 M COLIMAIIBHOTO B YETIOBEKE.

JeMoHCTpauMu



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

Tabmumer w  cxembl: «MeTOAsl  aHTPOMOJIOTUMY», «[ OJIOBHOW MO3r  YEJIOBEKay,
«YenoBekooOpa3Hbie 00€3bsiHB), «CKeNeT 4elloBeKa M CKEJeT MIMMIIaH3e», «PyauMeHTsl u
aTaBU3MBbI», «JIBWXKyIIME CHUJIBl AHTPOIOr€HE3a», «OBOJIOLMOHHOE JIPEBO YEJIOBEKAY,
«ABcTpasionutek», «HenoBek ymensiii», «Henoek npaMoxoaauminy, «JleHUCOBCKUI YeTI0BEK»
«Heanpepranbup», «KpoMmanboHIb», «lIpenku uvenoBeka», «OTambl 3BOJIIOLUU UEIOBEKAY,
«Pace1 uenoBekay.

O6opynoBaHue: MyJISDKM OKaMEHEJIOCTEeH, MPeMETOB MaTepUAIbHON KYJIbTYpbl MPEIKOB
YenoBeKa, penpoaykiuu (portorpaduu) KapTHH C MHQPOJIOTHYSCKUMH W OMOJICHCKUMU
CIO)KETaMH MTPOUCXOXKJCHUS YeloBeKa, (poTorpaduu HaXOAOK MCKOMAEMBIX OCTATKOB YEJIOBEKa,
CKEJIET YEJIOBEKa, MOJIEb Yepera 4esloBeKa M ueperna LIMMIaH3€, MOJENb KHCTU YeJOBeKa U
KHCTH IIMMIIaH3€, MOJIETIU TOPCa MIPEAKOB YeJIOBEKa.

JlabopaTopnasi paGora «lI3ydyeHue ocoOeHHOCTEH CTpPOEHHUS CKeJeTa ueloBeKa,
CBS3aHHBIX C IIPSIMOXOKICHUEM).

IIpakTnyeckas padora «/3yueHue 3K0JOrMYECKUX aJalTallUNA YETOBEKay.

Tema 6. OJxosorussi — Hayka O B3aHMOOTHOIICHHUSIX OPraHu3MOB H
HAJ0OPraHU3MEHHBIX CHCTEM € OKPY KaKlIel cpeaoi

3apoxaeHue U pasButhe sKojoruud B Tpymax A. ['ymOonpara, K. @. Pymse, H. A.
CesepruoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensr u 3amaum skonoruu. CBsi3b
3KOJIOTUHU C JPYTUMHU HAyKaMH.

Mertonb! skonoruu. [loneBble HaOMOAEHUS. DKCIIEPUMEHTHI B 3KOJOTHU: MPUPOAHBIE U
naboparopHble. MoenupoBaHue B 3KOJOTUU. MOHUTOPUHT OKpYKalollel Cpeibl: JIOKaJIbHBIH,
pPErHOHANIbHBIN U TJIO0AILHBIH.

3HAaueHUE DKOJOTMYECKMX 3HAHUM JUIS 4YENOBEKAa. DJKOJIOIMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBf3€M uyenoBeyecTBa C MNpupoAoid. DOpMHUPOBAHHE 3KOJOTUYECKOW KYIbTYpbl H
HKOJIOTMYECKOM rPaMOTHOCTU HACEJIEHUSI.

JleMoOHCTpaL U

[Toptpetsr: A. I'ymbonbar, K. ®@. Pynse, H. A. Ceseprios, 3. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmunp!l 1 cxembl: «Paznensl skoigorun», «Metoasl skojgoruny, «Cxema MOHUTOPHHTA
OKPYKAIOIIEeH Cpeb».

JlabopaTopnasi padora «l3yueHne METOI0B 3KOJOTUYECKUX UCCIIETOBAHUI.

Tema 7. Opranusmsl U cpea 0OMTAHUA

Okonoruyeckrue (GakTopbl W 3aKOHOMEpHOCTH uX JedctBus. Knaccudukanus
HKOJIOTMYECKUX  (akTOpoB:  abMOTHYEeCKue, OHOTHYEeCKHe, aHTpornoreHHele.  OOmue
3aKOHOMEPHOCTH JIeMcTBUS 3Kojdornueckux ¢akropos. Ilpasuno munumyma (K. [npenrens, 1O.
JInbux). TonepaHTHOCTH. DBPUOUOHTHBIE U CTEHOOMOHTHBIE OPTraHU3MBI.

Abuotnueckue ¢akropbl. CBeT Kak 3kojoruueckuil paxrop. JlelicTBue pa3HbIX y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. DKOJOTWYECKHE TPYIIbl PACTEHUN M >KUBOTHBIX IO
OTHOLIEHHUIO K cBeTy. CurHanpHas posib ceera. doTonepruoausm.

Temmeparypa Kak 3konoruyeckuit gaxrtop. [leiicTBue Temmeparypbl Ha OpraHU3MBI.
[ToHMKUIOTEPMHBIE U TOMOMOTEPMHBIE OPTraHU3MbI. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

BraxuocTs kak 3konorudeckui ¢akrop. [IpucnocoOneHus pacTeHuid K MOIIEPIKaHHIO
BojHOro Oamanca. Kiaccudukamms pacteHwii mo oTHomeHuto K Boge. IlpucnocoOrnenus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXUMA.



Cpenbl oOuTaHMs OPraHU3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, IMOYBEHHAs, TNTyOWHHAas
NOJNOYBCHHAsl, BHYTPHOPraHU3MeHHas. (DHU3MKO-XMMUYECKHE OCOOCHHOCTH cpell OOWTaHHA
opranu3MoB. [IpucrnocobaeHnst OpraHu3MOB K JKU3HU B Pa3HBIX cpeniax.

buonoruueckue putmel. BHennue u BHyTpeHHHE pUTMbL. CyTOYHbBIE U TOJIUYHBIC PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHHUSAM YCIOBHUI JKU3HH.

XKuznennsie Gopmbl opranu3moB. [lonstue o >xusHenHou ¢opme. KuzneHusie Gopmbl
pacTeHU: NepeBbs, KYCTapHUKHM, KYCTapHUUYKHM, MHOTOJIETHHE TpaBbl, OJHOJIETHHUE TpPAaBbl.
JKuznenneie (GoOpMBI KHMBOTHBIX: THIPOOHMOHTHI, TE€OOMOHTHI, a’pOoOMOHTHL. (COOCHHOCTH
CTpOEHUS M 00pa3a KU3HU.

buotnueckne  Qakroppl. Buasl OMOTHUECKMX ~ B3aMMOJACHCTBHA:  KOHKYPEHIIHA,
XHUIIHUYECTBO, CMMOM03 1 ero ¢opmel. [lapasutusm, Koomeparus, MyTyajau3M, KOMMEHCATN3M
(KBapTUpaHTCTBO, HaxyieOHMYecTBO). Herpoduyeckne  B3auMMOICHUCTBHS  (TONMUYECKHUE,
dopuyeckue, dadbpuyeckue). 3HadyeHHE OMOTHYECKUX B3aUMOJICHCTBUUN Ui CYLIECTBOBAHUS
OpraHu3MoB B cpesie ooutanus. [IpuHINIT KOHKYPEHTHOTO UCKIIIOUEHUSI.

JleMoOHCTpaL U

Tabmuipl 1 cxeMbl: «JKonoruueckue GakTopbl», «CBETOBOM CHEKTP», « IKOIOTHUECKUE
TPYIIBI )KUBOTHBIX MO OTHOILIEHUIO K CBETY», « T eMIOKpOBHBIE JKUBOTHBIEY, «XO0JIOAHOKPOBHBIC
KUBOTHBIEY», «DU3NOIIOTHYECKUE aJanTally XHUBOTHBIX», «Cpeabl OOWTaHUS OPraHU3MOBY,
«buonornyeckue puT™Mb», «OKu3HeHHBIE POPMBI pacTeHUY, «KU3HEHHBIE (DOPMBI JKUBOTHBIXY,
«JKocHucTeMa IUPOKOIUCTBEHHOTO Jiecay, «IDKOCHUCTeMa XBOWHOro necay», «llemm muTtaHusy,
«XuiaudectBoy, «Ilapasutuzmy, «Konkypenuus», «Cumonosy, «KommeHcamuzm.

OOGopynoBanue: repbapuu pacTeHHH W >KUBOTHBIX, MPHUCIOCOOJICHHBIX K BIHSHUIO
pPa3IUYHBIX  DKOJOTHYECKUX  (PAKTOpPOB, TepOapuu  CBETOJNIOOMBBIX, TEHENIOOUBBIX H
TEHEBBIHOCIMBBIX PACTEHUH, CBETONIOOMBBIC, TEHEMIOOMBHIE U TEHEBHIHOCIHMBBIE KOMHATHBIC
pacTeHus, repOapud ¥ KOJJIEKIUU TEeIJIOMIOOMBBIX, 3UMOCTOMKHX, MOPO30YCTOWYUBBIX
pacTeHMii, 4Yydena MNTHULl U 3Bepel, repOapuu pacTeHMH, OTHOCSIIMXCS K Trurpodpuram,
Kcepopuram, me3oduTaM, KOMHATHBIE PACTEHUS JAHHBIX TPYII, KOJJIEKIIMH KUBOTHBIX,
OoOWTAIONMX B Pa3HBIX cpefax, repOapuy U KOJUICKIIMH PACTEHUH U >KMBOTHBIX, OOJIaarOIINX
yepTaMd TPUCIOCOOJIGHHOCTH K CE30HHBIM HM3MEHEHUSIM YCJIOBHM JKU3HU, TepOapuu u
KOJUICKIIMA PACTEHHM W >KUBOTHBIX PA3JIMUHBIX JKU3HEHHBIX (POPM, KOJIJIEKIIMH >KUBOTHBIX,
YYaCTBYIOIINX B PA3JINYHBIX OMOTHYECKUX B3aUMOJCHCTBUSX.

JlabopaTopnasi pabora «BbIsBIeHHE TPUCTOCOOIECHUI OPraHU3MOB K BIUSHUIO CBETa.

JlabopaTopnasi pa6ora «BbIsBICHHE MPUCTIOCOONEHUN OpPraHU3MOB K BIIHSHUIO
TEMIEPATYPbI».

Jladboparopnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTCHHH W3 Pa3HBIX MECT
oOUTaHUSY.

Tema 8. Iko/10rus1 BUAOB ¥ NOMYJIALHI

DKOJIOTUYECKHE XapaKTepUCTUKHU momyisiiuu. [lomynsanus kak Ouonoruyeckas cUCTEMa.
Pons HeomgHOpomHOCTH cpenbl, puznueckux OapbepoB W OCOOCHHOCTEW OMOJOTHH BHUAOB B
(GhopMUPOBAHUU TPOCTPAHCTBEHHOM CTPYKTYPHI Momysaiuii. OCHOBHBIE TOKA3aTENN MOMYIISIIIHN:
YHUCJIIEHHOCTb, IJIOTHOCTh, BO3pAacTHas U IOJOBas CTPYKTYypa, POXKIAeMOCTb, MPUPOCT, TEMII
pocTa, CMEpTHOCTb, MUTpAIHSL.

Dkojoruyeckas CTpykTypa mnomynauud. OleHKa YHCIEHHOCTH MOmyisiuu. JuHamuka
MOMYJISIUUU U €€ peryisinusa. buotndeckuii moTeHuran nonyysiquu. MoaenupoBaHue THHAMUKA
nonyisiuuu. Kpupble pocta uucineHHoctu mnonyisuuu. KpuBeie BbDKHMBaHMs. Perymsius



YUCIIEHHOCTU TMOMYJSALMHA: POJb (PaKTOPOB, 3aBUCSIIUX M HE 3aBUCAUIMX OT IUIOTHOCTH.
DKoJoru4eckue crpareruu Buaos (I- u K-crparerun).

[Tonsatue 00 »HKoJMOrMYecKoi Huie BUAa. Mecroobutanue. MHOroMepHas MO
skosornueckor Humm JIx.M. Xaruuncona. Pazmepsl skxonorndeckoil Humd. [loteHuumaneHas u
peann30BaHHAas HUILN.

Bun xak cucrema nomymsuuil. Apeansl BUAOB. BuIbl M HMX JKU3HEHHBIE CTPATErMH.
OKOJIOTUYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTU IIOBEJEHHWS M MUIPALMA >KMBOTHBIX. bHoOjormyeckne WHBa3UU
YyKEpPOJHBIX BUOB.

JleMoOHCTpaL U

IToprper: Ix. M. XaTuynHCOH.

Tabmuiel 1 cxeMbl: «DKOJIOTHYECKUE XapaKTePUCTUKU Monyasiuny, «lIpoctpancTBennas
CTPYKTypa nonyiasauun», «Bo3pacTHble mnupamMuibsl nOOmyssiquu», «CKOpPOCTb 3aceieHus
MOBEPXHOCTU 3EMJIM Pa3IUYHBIMH OpraHuzMammuy, «Mopenb skonorudeckor Humm Jhx. H.
XaT4ynHCOHAY.

O6opynoBanue: repOapuu paCTeHUA, KOJIEKIUN KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucrnocoOneHust ceMsH pacTeHUN K PACCENCHUIO».

Tema 9. Jxos10rus cood1EecTB. IKOJOrH4YeCKHe CHCTEMBbI.

CoobmecTBa opraHu3MoB. buoreHo3 u ero ctpykrypa. CBsi3u MeXIy OpraHu3MamH B
OHOLICHO3E.

Okocucrema Kak oTkpblTas cuctema (A. Jkx. Tencnu). DyHKIMOHANbHBIE OJIOKU
OpraHU3MOB B 3KOCHUCTEME: NPOAYLEHTHI, KOHCYMEHTbI, peayLeHThl. Tpoduueckue ypoBHHU.
Tpoduyeckue nenu u cetu. Aduornyeckue 0y0ku 3kocucteM. [1ouBBI M WIIBI B 3KOCHCTEMAX.
KpyroBopoT BEHIECTB U MOTOK 3HEPTUU B IKOCUCTEME.

OcHoBHbIE ITOKa3aTeNN 3KOcucTeMBl. broMacca n npoayKiusa. DKOJIOTHYECKUE TUPaMUIbI
yucesl, OnomMacchl ¥ SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKIeccuu. IlepBuuHble U BTOPUYHBIE CYKLECCHHM U HUX
OpUYMHBL.  AHTPOIIOTE€HHbIE BO3JEHCTBUSA Ha cykueccud. KimmakcHoe — cooOIecTBo.
buopa3Hoobpasue u noaHoTa KpyroBopoTa BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[TpuponHble 3KOCUCTEMBI. JKOCUCmeMbl 03€p U peK. DKocucmemvl Mopeu U OKeaHos.
Dkocucmemvl myHop, 1ecos, cmenetil, NyCmbiHb.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. Arposkocucrema. ArpouneHo3. Pasmuuus wmexay
AQHTPONOTEHHBIMU U MPUPOJHBIMU SIKOCUCTEMAMHU.

VYpboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. I'oposackas ¢iopa u dayHa.
CunaHTponu3anusi ropoJckoil ¢ayHel. buomormueckoe u  XO3MHCTBEHHOE 3HAaYCHUE
arpodKOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aWMOJEWCTBUNM  OpraHM3MOB B
sKkocucTteMax. Ponv kackadnoco s¢hgexma u 6u008-30upuxamopos (Kirouesvlx 6uU008) 6
@yukyuonuposanuu  dxocucmem. llepeHOC HHEPTUHM U  BEIIECTB MEXAY CMEXKHBIMU
DKOCUCTEMaMH. YCTOWYMBOCTb OpPraHU3MOB, IOMYJSALMUKA M DOKOCHCTEM B  YCIOBUAX
€CTECTBCHHBIX U aHTPOIIOTEHHBIX BO3JICHCTBHN.

Mexanuzmbl  8030eticmeus  3a2psA3HEHULl  PA3HLIX MUNOE HA  CYOOP2aAHUBMEHHOM,
OP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbl 3IKOJN02UHECKO20
HOPMUPOBAHUSI AHMPONO2EHHO20 B030eticmeusi. MeToI0IOTUs MOHUTOPHHIA €CTECTBEHHBIX U
AHTPOIIOTE€HHBIX SKOCHUCTEM.



JleMoHCTpauMu

[Toprper: A. JIx. Tencnu.

Tabmuuel u cxemsl: «CTpykTypa OuoleH03a», « IKOCHCTEMa MIMPOKOIUCTBEHHOTO JIecay,
«JKocucTeMa XBOWHOrO Jecay, «DyHKIMOHAIbHBIE TPYHIbl OPraHU3MOB B HKOCHCTEME,
«KpyroBopor BemectB B 23kocucreMey», «llenu mnuTanus (macTOuIHAsl, JETPUTHAs)»,
«DKOJIOTHYECKas MUPaMUa YUCeT», « IKOJIIOTHUECKas MHUpaMuia OuomMacchl», « IKOIOTHIecKas
nupampaa sHeprum», «OO0pazoBanue Oosotay, «llepBuynas cykueccus», «BoccraHoBieHue
Jeca mociie moxapa», «IKocucTema 03epa», «ArpoueHos», «KpyroBopoT BeIIECTB U IOTOK
SHEPruu B arpoieHos3ey, «I[Ipumepsl ypooIKOCUCTEM.

Ob6opynoBanue: repbapuy pacTeHUH, KOJUICKIMH HACEKOMBIX, yydella INTHUI] U 3BEpeH,
repOapuu KyJIbTYPHBIX U AUKOPACTYIINX PACTCHUN, aKBApUyM KaK MOJIENIb SKOCUCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanue ypOo0o3KOCUCTEMBD.

JlabopaTopnasi padora «/3ydyeHue pazHooOpa3usi MEIKUX MOYBEHHBIX YWIEHHCTOHOTUX B
Pa3HbIX SKOCUCTEMAX.

IKCKypeusi «IKCKYpCcHs B THIWYHBIN OMOreorneHo3 (B ayOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOJIOJIbHBII UM TOWMEHHBII YT, 03€p0, O0JI0TO)».

IKeKkypeust «IKCKYpCHsl B arpodKOCUCTEMY (Ha MOJIe WK B TEIUTMYHOE XO3SHCTBO)».

Tema 10. Buocdepa — rinodanbHas 3KocucTeMa

buocdepa — obmeruianerapuas 00oj04Yka 3eMiIH, TAe CYIIECTBYET WM CYIIECTBOBAaja
*u3Hb. PazButue npencrasienuii o buocdepe B Tpynax J. 3tocca. Yuenue B. U. Bepnaackoro o
6uocdepe. O6nactu 6nocdeps! u e€ cocran. JKupoe BeniecTBo Onocheps! 1 ero GyHKIHH.

3aKOHOMEPHOCTHU cyliecTBOBaHUs Onocdepsl. OcoOeHHOCTH Onocdepsl Kak ri1o0anbHOM
sKkocucTeMbl. J[MHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BelectB u
OMoreoXMMHYECKHe UKIBI (Yriiepo/a, a3ota). PUTMuuHOCTh siBNeHuit B Ouocdepe.

3onanbHOCTh Onochepsl. [TonsTe o 6uome. OCHOBHBIE OMOMBI CYILIHM: TYHJpa, XBOHHBIE
jeca, CMEIIaHHbIE U IMIMPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHbI, IIyCThIHU, TPOIIUYECKHUE JIECa,
BBICOKOTOphsi. Knnmar, pacTuTenbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

Crpyktypa M (GYHKLIHS JKUBBIX CHCTEM, OLEHKAa HMX PECypCHOro IOTEHLHala |
O6uochepHbIX QYHKIUI.

JleMoOHCTpaLun

IToptpetsr: B. 1. Bepraackuii, 3. 3rocc.

Tabmuupl u cxemsl: «I'eocdepsr 3emnu», «Kpyrosopot a3ora B npupone», «KpyroBopot
yriaepoaa B nmpupoae», «Kpyrosopor kucinopona B npupone», «KpyroBopor Bozbl B IpUpOE»,
«OcHoBHBIE OWOMBI cymmny, «Kmumatndeckne mosica 3emmm», «Tynmapay», «Taiiray,
«Cmemannbii  nec», «lllupokonuctBeHHbld Jec», «Cremby», «CaBaHHa», «IlycTbIHSY,
«Tponmyeckuii mecy.

Ob6opynoBanue: repdapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUU KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kamouias cpeaa

DKOJIOTHYECKHE KPU3UChI W WX TMpUYHHBL Bo3aeicTBue demoBeka Ha Owocdepy.
3arpsi3HeHue BO3MyIIHOM cpenapl. OxpaHa Bo3ayxa. 3arpsi3sHeHHE BOAHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Pazpymenue noussl. OXxpaHa OYBEHHBIX pecypcoB. MI3MeHeHHe KinMara.

AHTpPONOT€HHOE  BO3JEHCTBME HA PACTUTENbHBIM MW KUMBOTHBIA Mup. OxpaHa
PacTUTEIBHOTO U KUBOTHOTO MHpa. OCHOBHBIE MPUHIMIIBI OXPaHbI MPUPOAbl. KpacHble KHUTH.
Oco60 oxpansiembie npupoansie Tepputopun (OOIIT). boranuueckue caasl ¥ 300JI0TUYECKUE
MapKu.



OcHOBHbBIE TPUHIIUIIBI YCTOMYMBOTO PAa3BUTHUS YEJIOBEUECTBA U NpHUpobl. PammonansHoe
NPUPOJIONIONB30BAHNE M COXpaHeHHe Oumojormueckoro pasHooOpasus 3emun. OOmme
3aKOHOMEPHOCTH TJIOOATBHBIX IKOJIOTHYECKUX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpU3Hca
U €r0 BEpOSITHbIEC OCIEACTBHS.

Pa3BuTHe METOJAOB MOHUTOPUHIA Pa3BUTHS ONACHBIX TEXHOTEHHBIX IPOLIECCOB.
Cucmemnvle uccnedosanus nepexooa K pecypcocbepezaioujell U KOHKYPEHMOCHOCOOHOI
aHepeemuke. buonocuyeckoe pasnoobpasue u douopecypcuvl. Hayuonanvhvie ungopmayuontsie
cucmemvl, obecneuugaroujue O00CMyn K UHDOPpMAYUU NO COCMOSHUIO OMOENIbHLIX U008 U
axocucmem. OCHOBbI KOpeadburumayuy 3KOCUcmem u cnocobos 6opbobbL ¢ HUONOBPENCOCHUAMU.
Pexoncmpyxkyus MOpcKux u HA3eMHbIX IKOCUCTHEM.

JleMoOHCTpaL U

Tabmupr u  cxembl: «3arpsizHeHue arMmocdepbl», «3arps3HeHre Truapocdeps»,
«3arpszHenne mouBbl», «[lapHukoBbii  3ddekT», «Ocobo oxpaHseMble NPUPOIHBIC
TEPpUTOPUNY, «MOJEIH YIIPABISIEMOTO MUPAY.

OoGopynoBanue: Qororpaguu  OXpaHSIEMbIX pPACTEHUH ¥ JKUBOTHBIX KpacHOW KHUTH
Poccuiickoit denepaiuu, KpacHoil KHUTH peruoHa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'MHN
HA YPOBHE CPEJTHEI'O OBLIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

®OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHUS OOYYarOIIUMUCS
pOTpaMM CPeAHEro 00IIero 00pa30BaHus: TUYHOCTHBIC, METAIPEAMETHBIC U TIPEIMETHBIC.

B cTpyKkType JTUYHOCTHBIX Pe3yJbTaTOB OCBOCHHS MPOTPaMMbl 110 OHMOJIOTMH BbIIEICHBI
CIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKOM  Tpa)kIaHCKON
UJICHTUYHOCTH — TOTOBHOCTH K CaMOpa3BUTHIO, CAMOCTOSTEILHOCTH M CaMOOIPENIEICHHUIO,
Hanuyue momueayuyu K OOYUEHUIO OWOJIOTUM, YeleHanpaeienHoe pazeumiue BHYTPEHHHUX
yOeXACHHUI JTUYHOCTH Ha OCHOBE KIFOUYEBBIX LIEHHOCTEH M MCTOPHUECKUX TPAIULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMDb OOYUYAIOIIUXCSl PYKOBOJACTBOBATHCSA B
CBOCH  JCATCIILHOCTH  IIEHHOCTHO-CMBICIIOBBIMH ~ yCTAaHOBKAMH, TPUCYITUMH  CHCTEME
Ouonornyeckoro  oOpa3oBaHUs, Haauyue NPABOCO3HAHUS ~ DKOJOTHUECKOW  KYIBTYPHI,
CHOCOOHOCMU CMABUMb IETH U CTPOUTH KU3HEHHBIE TJIaHBI.

JIn4HOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPAMMBbI 110 OMOJIOTHH JOCTUTAIOTCSA B €IMHCTBE
y4eOHOIM W BOCIHUTATEIIBHON JEATEIHPHOCTH B COOTBETCTBHH C TPAAMIIMOHHBIMH POCCUHCKHMH
COLIMOKYJIbTYPHBIMH, UCTOPHYECKHUMH M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPHHATHIMHU B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TMOBEACHUS M CIIOCOOCTBYIOT MpOIlEccaM CaMOIO3HAHUS,
CaMOBOCITUTaHUS U CaMOPAa3BUTHsI, PA3BUTHsI BHYTPEHHEH MO3HUIIMU JTUYHOCTH, MATPUOTU3MA U
YBOKEHHS K 3aKOHY M IPABOMOPSIKY, YEIOBEKY TPy/Aa W CTapuieMy IOKOJICHHIO, B3aUMHOTO
YBOXKCHHS, OCPEe)KHOTO  OTHOIICHWUS K  KyJAbTYpHOMY  HACIICIUI0O W TPAJUIUAM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Mpupoae U OKPYKAKOLIEH Cpele.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHHS Y4eOHOTO mpeamera «buonorusy TOMKHBI OTpakarh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUINXCSl PYKOBOJCTBOBATHCS COPMHPOBAHHOW BHYTPEHHEU
MO3UIMEH JIMYHOCTH, CHCTEMON IICHHOCTHBIX OpPHEHTAIi, TO3UTHBHBIX BHYTPCHHHUX
yOeXACHU, COOTBETCTBYIOUIMX TPAAMIIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIEeCTBa,
pacuIipeHre KU3HEHHOTO OIbITa U ONbITA AESITENFHOCTH B IMPOIIECCE PeaTu3allid OCHOBHBIX
HAIPaBJICHUH BOCIIUTATEILHOMN JIEATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpa:kIaHCKOro BOCHMTAHMS:

c(OPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMU  OOydYaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUICKOr0 O0IIeCTBa;

OCO3HAHWE CBOMX KOHCTHUTYIIMOHHBIX TIpaB M OO0S3aHHOCTEH, YBa)KEHHWE 3aKOHA U
MIPaBOTIOPSIIIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH NIEATEIHHOCTH MPHU CO3JIaHUU YUEOHBIX MPOCKTOB,
peleHnr y4eOHbBIX U TO3HABATENbHBIX 33/a4, BBIMOIHEHHH OMOIOTUYECKUX IKCIIEPUMEHTOB;

CITOCOOHOCTh  OTPECNSATh COOCTBEHHYIO TMO3HMIIMI0O TI0O OTHOIIEHWIO K SIBICHUSM
COBPEMEHHOM JKU3HH U O0BSICHSATH €€

YMEHHE YYUTHIBATh B CBOMX JCUCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTUBHOTO
B3aMMOJICHCTBHUS JIOJEH ¢ pa3HBIMU YOSXKIEHUSIMHU, KyIbTYPHBIMUA IIEHHOCTSMU U COLUATHHBIM
MOJIOXKEHUEM;

FOTOBHOCTb K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOI'O BBINOJHEHUS Y4eOHBIX,
MO3HABATENIBHBIX M UCCIEAOBATEIbCKUX 3aJla4, YBAXKUTECIHHOTO OTHOILICHUS K MHEHHIO
OTITIOHEHTOB NP 00CYXICHUU CIIOPHBIX BOPOCOB OMOJIOTUIECKOTO COIEPIKAHUS;

TOTOBHOCTb K TYMaHUTapHOU U BOJIOHTEPCKOM 1E€ATENBHOCTH;



2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTH POCCHICKOM TPAKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTH Iepel PonMHON, TOpAOCTH 3a CBOM Kpai, CBOXO
Ponuny, cBO# S3bIK U KYJIBTYPY, IPOLIOE M HACTOSIIEe MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOULIEHHE K NPUPOJHOMY HACIHEAMI0 U HaMSATHUKAM IMPUPOBL,
JIoCTXKeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAJl POCCHUMCKHMX YYEHBIX B CTAHOBJICEHHE W Pa3BUTHUE
OHOJI0TUY, TOHUMAaHK 3Ha4eHUsl OMOJIOTHH B MIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKa U
COBPEMEHHOT0 00I11eCTBa;

ujeiHast yOe:KIEHHOCTh, TOTOBHOCTH K CIIY’KCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyans0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HaHHE JYXOBHBIX LIEGHHOCTEH POCCUICKOTO HApOIa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, STHUYECKOTO MOBEICHHUS;

CIIOCOOHOCTh OLIEHUBATh CUTYAIMI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUHUBOTO OYAYyIIero;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOAMUTENAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOMN KU3HU B COOTBETCTBUHU C TPAIULIMSIMH HAPOJIOB
Poccumn;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOUAsi CTETHKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

MMOHUMaHUE SYMOIIMOHAJIBHOT'O BO3/IEUCTBUS KUBOM NPUPOBI U €€ [IEHHOCTH;

TFOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIAThH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 30POBbSI H
3MOIMOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMAaHNE U peann3alus 3J0pOBOro U 06e30MacHOro oopasa *KU3HU (3J0POBOE MUTAHUE,
COOJTII0/ICHNE TUTUEHUYECKUX TPAaBUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATUM U OTIBIXA,
peryispHas (¢u3MYECKas aKTUBHOCTH), OEPEKHOTrO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (PU3MUECKOMY U TICUXHUECKOMY 3/I0POBBIO;

MOHMMAaHUE I[EHHOCTH TPaBWJI WHAMBUIYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOIINX 3JOPOBBIO M JKU3HU JTFOJICH;

OCO3HAHUWE TIOCJIEICTBHN M HENMPHUSATHS BPEIHBIX MPHUBBIYEK (YIOTPEOJICHHS ATKOTOJS,
HAapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYY, OCO3HAHUE IIEHHOCTH MacTePCTBa, TPYI0TIO0HE;

TOTOBHOCTb K aKTUBHOM JIEATEIHHOCTH TEXHOJIOTHYECKON M COIMATILHOM HANPaBJICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO  BBIMOJHATH — TaKyHO
JIeATETbHOCTb;

UHTEpEC K pa3nuyHbIM chepam mpodeccHoHaNbHOM AESITeTbHOCTH, YMEHHE COBEpIIATh
OCO3HaAHHBIN BEIOOP OymyIieit mpodeccuu u peaaTu30BbhIBaTh COOCTBEHHBIC )KM3HEHHBIC TUIAHBI;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHHIO U CaMOOOpA30BAaHUIO Ha MPOTSIKEHUH BCel
KU3HHU;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:



9KOJIOTHYECKHU 11e71eCO00pa3HOe OTHOIIEHUE K IMIPUPOJIE KaK UCTOYHUKY JKU3HU Ha 3eMile,
OCHOBE €€ CYIIECTBOBAHHS;

NOBBIIIEHUE YPOBHSI SKOJIOTMYECKON KYJIBTYphl: HMPHUOOpPETEHHE OMbITA IIAHUPOBAHUS
HOCTYIIKOB M OLIEHKHM UX BO3MOJKHBIX ITOCIIEICTBUH JUIsl OKPY>KAIOLIEH Cpe/ibl;

0CO3HaHME INI00AIBHOrO XapakTepa 3KOJ0rMYECKUX IPo0sIeM U IyTel UX pelIeHus;

CHOCOOHOCTH HCIIOJIB30BaTh NMPHOOpPETaeMble IPU U3YYEHHH OMOJIOTMU 3HAHHS U yMEHUS
OpU pEIICHUH MPOoOJieM, CBS3aHHBIX C paIMOHAIBHBIM MPHPOJIONONB30BaHIEM (coOIr0aeHne
IpaBUJI MOBEJCHUs B INPHUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHsI B JKOCHCTEMaX,
OXpaHy BHJIOB, SKOCHUCTEM, Onochepsl);

AKTMBHOE HEIPUATUE NEHCTBHM, IPUHOCAIIMX BpEI OKpYKAlOLIEH INPUPOIHOM cpere,
YMEHHUE TPOTHO3MPOBATH HEOJIArONPHUATHBIE SKOJIOTUYECKHE MOCIEICTBUS MPEANPHHUMAEMBIX
JecTBUH U IPeOTBpallaTh UX;

HAJIMYUE PA3BUTOrO HKOJOTHMYECKOTO MBILIUICHUS, SKOJOTHYECKOW KYyJbTYpbl, ONbITa
JESTEIIbBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHUS pYKOBOJCTBOBATbCSI HMMH B
[IO3HABATEJIbHON, KOMMYHUKATUBHOM M COLMAIbHON IpPaKTHUKE, FOTOBHOCTU K Y4YacTHIO B
IPAaKTUYECKOH 1eATEIbHOCTH 3KOJIOTHYECKON HallPaBICHHOCTH;

8) HeHHOCTH HAYYHOT0 NO3HAHUSA:

c(OpMUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHUSI HayKd M OOIIECTBEHHON MNPAaKTUKH, OCHOBAHHOIO Ha JUAJIOre KYJIbTYp,
CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOET0 MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEPLICHCTBOBAHUE SI3bIKOBOM M UNTATENIBCKON KYJIBTYPBI KaK CPEICTBA B3aUMOIEHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHHE crnenupuKU OUOJOTMM KaK HayKH, OCO3HaHMA €€ poiau B (OPMHUPOBAHUU
PaLMOHATIBHOIO HAyYHOT'O MBIIUIEHHUS, CO3/1aHUU LIEJIOCTHOTO MPEACTaBICHUs 00 OKpyKarolieM
MHUpe KaK O €IUHCTBE NpUPOABI, YelOBeKa U OOIecTBa, B MO3HAHUU HPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHuH Npo0dieM COXpaHEeHUs! IPUPOTHOTO PaBHOBECUS;

yOexkAEHHOCTh B 3HAYUMOCTU OMOJIOTMM JJIi COBPEMEHHOM LMBHJIM3ALMU: OOECieueHus
HOBOT'O YPOBHS pa3BUTHsI MEIAMILMHBI, CO3[JaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CITOCOOHBIX
pelath pecypcHble MpoOIeMbl pa3BUTHsI YEJIOBEUECTBA, MOMCKA IyTeH BBIX0J1Aa U3 II100AIbHBIX
HKOJIOTMUYECKUX MPOoOsieM U oOecreueHus nepexoa K yCTOH4MBOMY Pa3BUTHUIO, PallMOHATIbHOMY
HCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHNIO HOBBIX CTAH/IAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKMX 3HAHMW B LIEJSIX MOBBIMICHUS OO0
KYJIBTYpBl, €CTECTBEHHO-HAyYHOH TIPaMOTHOCTH, KaK COCTAaBHOW 4YacTH ()YHKIIMOHAJIbLHOU
rPaMOTHOCTH o0yuaroumxcs, GopMUpyeMoil pu U3ydeHUn OUOJIOTHH;

NMOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHMS, MCIOJNb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJb30BaTh IMOJydaeMble 3HAHUS JJIs aHalIW3a M OOBACHEHHs SBJICHUUN
OKpPY’KAIOIIEr0 MHpa M MNPOMCXOIAIMIMX B HEM HU3MEHEHUH, yMEHHe JenaTh OOOCHOBaHHbBIE
3aKJIIOYEHUSI Ha OCHOBE HAy4YHbIX (DAKTOB M HMEIOIIMXCS JAHHBIX C LENbI0 IMOJTYYSHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIBHO HCMOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUISl pEIIeHUs
po6JeM B peabHbBIX KU3HEHHBIX CHUTYallUsX;

OCO3HaHME IIEHHOCTU HAayYHOW JAEATENIbHOCTH, FOTOBHOCTh OCYILIECTBIATh NMPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JESTEIbHOCTh HHAUBUIYaIbHO U B IPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOPa30BaHUIO U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIIOJIYYEHHUIO HOBBIX 3HAaHUM TO OHOJOTMH B COOTBETCTBHH C YKM3HEHHBIMU
MOTPEOHOCTSIMHU.



METANPEIMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIe pe3yNbTaThl OCBOCHHUS y4eOHOro mpeamera «bHOJOTHsS» BKIIOYAIOT:
3HaYuMble i1 (OPMHUPOBAHHS MHPOBO33PEHHS  OOYYAIOMIMXCS  MEXKIUCIUIUIMHAPHBIC
(MeXmnpeaIMeTHbIE) O0IIeHaAYYHbIE TOHATHS, OTPAXKAIOIINE [[ETOCTHOCTh HAyYHOU KapTUHBI MUpa
U crienu(UKy METOJIOB IMO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBIICHUE, TIPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIIeJJOBaHHEe, HAOIIOJeHUE, U3MEPEHUE, SKCIEPUMEHT M JIpyrue); YHHBEpcajlbHbIC
yueOHbIe JeiicTBUS (MO3HAaBaTeIbHbIE, KOMMYHUKATUBHBIC, PETYISTHUBHBIEC), 00ECIEUNBAOIINE
dbopMupoBanre (PyHKIMOHAIBHON TPAMOTHOCTH M COIMATBHOW KOMITETECHITUH OOYyYarONTUXCS,
CIOCOOHOCTh o0ydJaronmxcs HCII0JIb30BaTh OCBOCHHBIE MEXIUCIUTIIIHHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHble YyueOHBbIE JAEWCTBUS B I103HABATEIHHOW U
COLIMATILHOM MTPaKTHKE.

B pesynprare wu3ydeHus OWOJIIOTMM Ha YPOBHE CpEIHEro oO0mero oOpa3oBaHHs Y
oOygaromerocss OyayT copMmupoBaHBI TO3HABATEILHBIC YHHUBEPCAIBHBIC Y4eOHBIC NCHCTBHSI,
KOMMYHHUKATHBHbIE YHUBEpCaJbHble Y4eOHBIE JEWUCTBUS, PETYIATUBHBIE YHHUBEPCAIbHbBIE
yueOHbIe AeMCTBUSI, COBMECTHASI IEATEIBHOCTD.

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOSHUSI MPOTPaMMBI CPEIHEro OOIIero oOpa3oBaHUs
JOJKHBI OTPAXKATh:

OBi1aieHHe YHUBEPCAJIBLHBIMU Y4eOHBIMH M03HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBbIe JOoruvecKue AeicTBUsI:

CaMOCTOSITENILHO (DOPMYJTMPOBAaTh M aKTYyaJM3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIONIb30BAaTh TPU OCBOCHHHM 3HAHUN MPUEMBI JIOTHYSCKOTO MBINUICHHS (aHAN3a,
CUHTE3a, CpaBHEHUs, Kiaccudukanuu, 0O00OIIEHUS), PaCKPBIBATh CMBICI OHOJOTHYECKHX
MOHSTU (BBIIETATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATH CBSI3U C APYTUMHU OHIATUSIMH);

OTIPE/ICIIATh TEIHM JEATEIHHOCTH, 3ajaBas TapaMeTpbl W KPUTEPUH WX JOCTHKCHHUS,
COOTHOCHTB PE3yJIbTaThl JICITCILHOCTH C TIOCTABICHHBIMU IICIISIMU;

UCIONIb30BaTh OMOJIOTHYECKHUE TOHSTHUSI JUIsi OObACHEHUs (AKTOB U SIBICHUU KUBOU
TIPUPOJIBI;

CTPOUTH JIOTHYECKUE PACCYKICHHUS (MHIYyKTHUBHBIC, JCIyKTHBHBIC, IO aHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M TPOTHUBOPEUHS B PACCMATPUBAEMBIX SBJICHHSX, (POPMYITHPOBATH
BBIBOJIBI U 3aKJTFOUCHUS;

MPUMEHSTh CXEMHO-MOJIEbHBIE CPEACTBA JUIS MPEACTaBICHUS CYIIECTBEHHBIX CBS3eH U
OTHOIIICHUN B W3y4aeMbIX OHMOJOTHYECKHX OOBEKTaxX, a TaKKe MPOTHBOPEUYHMA PA3HOTO POJa,
BBISIBJICHHBIX B Pa3JIUYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX

pa3pabaThIBaTh TUIAH PEIICHHs TPOOJIEMBI C YUETOM aHAIH3a UMEIOIIUXCS MaTepUATbHBIX
U HEMaTepUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBbI B JESATEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB LEINSIM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOPJIMHHUPOBATh ¥ BBINOJIHATH pPadOTy B YCJIOBHSX pPEaTbHOTO, BHPTYalbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEaTUBHOE MBIIIJICHUE NPU PEIICHUH KU3HEHHBIX MPoOIIeM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE IeHCTBHS:



BJIQ/IETh HABBIKAMH y4€OHO-UCCIIEIOBATEIbCKON U MPOEKTHOW AESITEeIbHOCTH, HaBbIKAMU
paspernieHus: npodsieM, ClIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY MOUCKY METOIOB
pelIeHUs] NPAKTUYECKUX 3aja4, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB I103HAHUS;

UCIOJIb30BaTh PAa3jMyYHbIe BHUABI ACSITEIBHOCTU IO MOJIYYEHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAlMU, PEOOPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE NPHU
CO3JIaHUH YYEOHBIX M COIMATIBHBIX POCKTOB;

(dbopMHpOBaTh HAYYHBIA THII MBIIUICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIIOYEBBIMH
MOHITUSIMA U METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 33Jaud B 0Opa30BaTENbHON NEATEIbHOCTH U
KU3HEHHBIX CUTYaLUsX;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIC CBSI3U M aKTyalM3UpPOBATh 3aj]ady, BBIIBUTATh
TUNoTe3y €€ pelleHHs, HaXxOAUTh AapryMEHTHhI IS JO0Ka3aTelbCTBA CBOMX YTBEPXKIACHUU,
3aJjaBaTh MapaMeTphbl U KPUTEPUH PEIICHUS;

AQHIM3UPOBATh TIOJYYEHHbIE B XOJ€ pELICHHS 3aJauyd pe3yjabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh IEJICHAIIPABICHHBIN MOUCK MEpPEeHOoca CPEACTB U CIIOCOOOB JIEHCTBUS B
poECCHOHANIBHYIO CPENY;

YMETb IMEPEHOCUTh 3HAHUS B  [IO3HABAaTEJbHYID U  MPAKTHUYECKyl0  00JacTu
KU3HEEATENIbHOCTH;

yYMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX NPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIE HJEH, MNpPEUIaraTh OPUTHHAIBHBIE TOJIXOAbI W PEUICHUS, CTaBUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOLINE aJbTePHATUBHBIE PEIICHNUS.

3) pabora ¢ nnpopmManmeii:

OpPUEHTHPOBAThCS B PA3IMYHBIX MCTOYHMKAX HMH(OpMaIMM (TEKCTe ydeOHOro mocodwus,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTHYECKUX CIIOBApsSX M CHPABOYHHKAX, KOMITbIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHAIM3UPOBaTh HH(GOPMALMIO DPAJIMYHBIX BUIOB U (QOpM
IIPEJICTaBJICHUS], KPUTUYECKH OLIEHUBATh €€ TOCTOBEPHOCTh U HENIPOTUBOPEUNBOCTD;

(dopMynHupoBaTh 3ampOChl M TNPUMEHATh Pa3IMYHbIE METOJbl NMPH IOHMCKE U O0TOOpe
Ouosiornueckoi MHpopMaIuu, He0OXOAMMOM JIJIsl BBITIOJIHEHUS YIeOHBIX 3a/1a4;

pUOOpeTaTh OMBIT HCHOJB30BaHUS MHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O UCIOJIB30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMAJbHYIO (OpMY TpEACTaBICHUS OHOJIOTHYECKOM
uH(popManuu (cxemsl, rpaduKy, JUarpaMmbl, TAOIUIIbI, PUCYHKHU U JIPYTrOe);

WCIIOJIh30BaTh HAy4YHBIM S3BIK B KA4eCTBE CpEJACTBA MpH padboTe ¢ OUOIOTHYECKOM
uHpopMaLrell: TPUMEHATh XUMHUYECKHe, (U3UYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, ab0peBHaTypy, HOMEHKJIATypy, MCIIOIb30BaTh W INPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISTHOCTH;

BJIaJIETh HABbIKAMHU pACMO3HABaHUS M 3alIUThl HMHpOpManUH, HHYOPMALIMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBJaieHHe YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMM A€l CTBUSIMU:

1) o6menne:

OCYIIECTBIISITh KOMMYHUKAIIMN BO BCEX cdepax KM3HU, aKTUBHO y4acTBOBaTh B JHAIOre
WIN JIUCKYCCUU TI0 CYIIECTBY 00CY)XKJaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBHICKA3bIBAThH
CYXJIEHUS OTHOCHUTEJIBHO BBINIOJHEHUS TMIpeJylaraéMoi 3aJadyd, YYWUTBIBATH WHTEPECHl U
COTJIACOBAHHOCTD MO3ULUHN APYTUX YUaCTHUKOB JHANIOTa I JUCKYCCUN);



pacrio3HaBaTh HeBepOalbHBbIE CpEICTBA OOLIEHMs, MOHMMATh 3HAUYEHHE COLMAJIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHHUSI KOH(IMKTHBIX CUTYallui, YMETh CMATYaTh KOH(PIUKTHI U
BECTHU I1EPErOBOPBHI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMHU OOLIEHHS M B3aUMOJEHCTBUS, MOHMMATh HaMEpPEHUS
JpYruX JOAEH, NPOSIBIATh YBaXUTEIbHOE OTHOLIEHUE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pPa3BEPHYTO M JIOTMYHO M3J1ararb CBOKO TOYKY 3pEHHUS C HCIIOIb30BAHUEM S3BIKOBBIX
CPEJICTB.

2) coBMeCTHAs 1eITeILHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJIbHONH pabOThI IpU
pemeHnn OMOoI0rnYecKoi mpoOIeMbl, 000CHOBBIBATh HEOOXOAMMOCTh MTPUMEHEHHS TPYITOBBIX
¢dbopM B3aMOAEUCTBUS NPH PEeLLICHUH y4eOHOM 3aauu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBUH ¢ yu€ToM OOIIMX HHTEPECOB U
BO3MOKHOCTEH KaKJOr'0 4JI€HA KOJUIEKTUBA;

IIPUHUMATh LEIU COBMECTHOM JEATEIBHOCTH, OpPraHW30BBIBATH M KOOPAMHHUPOBATH
JEUCTBUSA 10 €€ INOCTUKEHUIO: COCTAaBIATH IUIAH JACHCTBUM, PACIpPENesATh POJIM C Yy4ETOM
MHEHHUH YJaCTHUKOB, 00CYKAaTh PE3yJIbTaThl COBMECTHOM paboThl;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJOTO YYaCTHHUKA KOMaH/bI B OOLINI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejuiaraTb HOBBIE IIPOEKTHI, OLICHWBATH HAEHU C IO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBIIATh ITO3UTHBHOE CTPATETMYECKOE IIOBEJACHUE B PA3NIMYHBIX CHTyalUsX,
HPOSBIISATH TBOPUYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

OsiajeHHe YHHBEPCAJIBHBIMH PeryJsiTHBHBIMY 1eICTBUAMM:

1) camoopranu3amnms:

UCIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJs BBIABIECHUS NpoOJeM M HUX pelIeHHs B
YKU3HEHHBIX U Y4eOHBIX CUTYaIUsX;

BBIOMpPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUM LIeJIeBble U CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX U IOCTYIKAX 10 OTHOIICHHUIO K >KMBOM IIPUPOAE, CBOEMY 3IOPOBBIO U 3J0POBBIO
OKPY’KaIOIIHNX;

CaMOCTOSITENIbHO OCYILECTBIIATh MO3HABATEIbHYIO JEATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (QOPMYIUPOBAaTH COOCTBEHHBIE 33Ja4d B 00pa30BATENBbHOW JESATEIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJISITh IIJIaH PelIeHus! MpoOIeMbl C YUETOM HMEIOLIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEITOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuIMpsATh paMKH Y4eOHOTI0 IpeMeTa Ha OCHOBE JIMUHBIX NMPEANOUTCHUH;

JIeJIaTh OCO3HAHHBIN BHIOOP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 32 PELICHHE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO U MPOSIBICHUIO IIIMPOKOM SPYIUIIMH B Pa3HBIX 00JACTAX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaThb OLEHKY HOBBIM CUTYyalllsM, BHOCHTb KOPPEKTHUBBI B JESTCIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJILTATOB LIEIISIM;



BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JACHCTBUN
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, HCIIOIB30BATH MPUEMBI peIIeKCUU
JUISL OLICHKU CUTYalliH, BBIOOpA BEPHOTO PELICHMUS;

YMETb OI[EHUBATh PUCKHU U CBOEBPEMEHHO NMPUHUMATD PEIICHUS [0 UX CHIKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTrUX:

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IIPU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKU;

pa3BHUBATh CIIOCOOHOCTh TOHUMATh MUP C TIO3UIUH JIPYTOro YeIIOBEKA.
MNPEJIMETHBIE PE3YJIBTATHI

[IpenmeTHble pe3ysbTaThl OCBOEHUS cOJAep)KaHHMs yueOHoro mpenmera «buonorus» Ha
yri1yOJa€HHOM YpOBHE OpUEHTHPOBAHBI Ha obecnieueHre npoGuiIbHOro o0yueHust 00yqarommxcs
Oouonornu. OHM BKIIOYAIOT: creUu(UYEcCKUue sl OHOJOTMM HAy4YHbIE 3HAHHS, YMEHUS |
CHocoObl JEMCTBUII 1O OCBOEGHMIO, HMHTEpPHpPETAMUd U HIPeoOpa3OBaHUI0 3HAHWM, BHJbI
NEeSTEIbHOCTH MO TOJyYCHUIO HOBBIX 3HAHUN M MX HNPHUMEHEHUIO B PA3JIMYHBIX Y4EOHBIX, a
TaK)K€ B PEAJIbHBIX )KU3HEHHBIX CUTyalusax. [IpeamerHble pe3ynpTaTsl IPEACTABIECHBI 110 T0J1aM
U3Y4EHHUS.

[IpenMeTHble pe3ynbTaThl OCBOEHHUs ydeOHoro mnpenmera «buonorus» B 10 kaacce
JOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTb 3HAHUI O MeCTe U PoJIi OUOJIOTHH B CHCTEME €CTECTBEHHBIX HayK, B
(OpMHUPOBAHUM E€CTECTBEHHO-HAYYHOM KapTHUHBI MHpa, B IIO3HAHUU 3aKOHOB MPUPOABI U
pelIeHny MpodieM paloHAIbHOIO IPUPOIOTIOIB30BaHMS, O BKJIAJE€ POCCUNCKUX U 3apyOEKHBIX
y4€HBIX B pa3BUTHE OMOJIOTUHY;

BJIaJICHUE CHCTEMOW OMOJIOTMYECKUX 3HAHUHM, KOTOpas BKIOYAET: OCHOBOMOJAraroline
OMOJOTMYECKHEe TEPMHUHBI U TOHATUS (PKU3Hb, KJETKa, OpraHu3M, MeTaboju3M, IrOMeocTas,
CaMOperyJIsilMsl, CaMOBOCIIPOU3BEICHHUE, HACIIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
O6uonornyeckne Teopun (kiaetoyHas Teopus T. IlIBamna, M. Ilnelinena, P. Bupxosna,
XpoOMOCOMHasi Teopusi HacneAcTBeHHOCTH T. Moprana), yuenus (H. 1. BaBuioBa — o neHTpax
MHOT000pa3usi U MPOUCXOKIACHUS KYJIbTYPHBIX PACTeHHI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
NEPBOrO MOKOJIEHHUS, paclIeTNIEH!Us, YUCTOTh FaMeT, He3aBUCUMOro HaciefaoBanus . Menaens,
TOMOJIOTHYECKUX PSJIOB B HACIEICTBEHHOM u3MeHunBocth H. M. BaBwiioBa), NpUHIHMITBI
(KOMILIEMEHTApHOCTH);

BJIa/ICHHE OCHOBHBIMH METOJaMH HAYYHOI'O MO3HAHUs, UCIOJIb3YEMbIX B OMOJIOTHYECKUX
HCCJIETOBAHMSIX KUBBIX 00BHEKTOB (OMHCAHKE, U3MEPEHHE, HAOII0IEeHUE, SKCIIEPUMEHT);

YMEHHE BBIACIATH CYLIECTBEHHBbIE NPU3HAKU: BUPYCOB, KJIETOK IPOKAPUOT U DYKAPHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHW3MOB, B TOM 4Hucie OakTepuid, rpubOB, pacTeHHI,
’KUBOTHBIX U YE€JIOBEKa, CTPOCHHS] OPraHOB U CUCTEM OpraHOB PACTEHUM, JKUBOTHBIX, YEIIOBEKA,
IIPOLIECCOB  JKU3HEAEATEIbHOCTH, NPOTEKAOIUX B OpraHU3Max pacTCHWM, JKUBOTHBIX U
4eJI0BeKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BEIIECTB (METa0O0IM3M), IPEBPAILCHUST SHEPTHH,
OposxeHHst, aBTOTPO(HOr0 M reTepoTpo(hHOr0 TUMOB MHUTAHUS, (POTOCHHTE3a M XEMOCHHTE3a,
MHTO3a, MeH03a, TaMeTOreHe3a, SMOPUOreHe3a, MOCTAIMOPHUOHAIBHOTO Pa3BUTHS, Pa3MHOKEHHUS,
UHIUBUIYAJILHOTO Pa3BUTHUsA OpraHu3Ma (OHTOrE€He3a), B3aWMOJICHCTBHUSA TEHOB, IeTepo3Hca,
UCKYCCTBEHHOT'O 0TOODA;



YMEHHME YCTAHABIMBATh B3aUMOCBS3M MEXAY OPTaHOMAAMU KIETKH M HUX (PYHKLIMSIMH,
CTPOCHHUEM KJIETOK Pa3HbIX TKaHEW W X (PYHKIUSIMHU, MEXy OPTaHaMU U CUCTEMaMH OPTaHOB Y
pacTeHUid, >KUBOTHBIX W 4YElIOBEKa M WX (QYHKIHMSIMH, MEXKIy CHCTEeMaMHU OPTraHOB U HX
GyHKIUSAME, MEXAY JTanaMu oOMeHa BEIIeCTB, dTalaMH KJIETOYHOTrO IMKJIA U KU3HEHHBIX
[UKIOB OPraHu3MOB, JTalaMd AMOPUOHAILHOTO PpA3BUTHUS, TEHOTUIOM U (DEHOTHUIIOM,
¢deHoTunom u (hakropamu cpeapl OOUTAHUS;

YMEHHE BBISIBIISITH OTIUYHUTEIbHBIC MPU3HAKH JKUBBIX CHUCTEM, B TOM YHUCIIC PACTCHHH,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJIB30BaTh COOTBETCTBYIOLIUE apTyMEHTHI, OMOIIOTUYECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY JIJIS TOKa3aTeIbCTBA POACTBA OPTaHU3MOB Pa3HBIX CUCTEMATHUYECKUX TPYIIIL;

YMEHHUE pemaTh OWOJIOTHYECKHE 3a/a4H, BBISBISATh NPUYUHHO-CICICTBEHHBIC CBSI3U
MEXJy HCCIEyeMbIMH OHOJOTHYECKUMH TPOIeCCaMd U SIBICHHUSIMH, JI€1aTh BBIBOABI U
MIPOTHO3bI HA OCHOBAHMH TOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKHUE padOThI, COONIIOMATh MpaBHia TPU
pabote ¢ y4eOHBIM U Ta00paTOPHBIM 000PYIOBAHHEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATh HX HKCHEPUMEHTAIbHBIMU CPEACTBAMH,
dbopMynupys 1elb UCCeI0BaHus, aHATM3UPOBATh MOJYYCHHBIE PE3YNIbTAThI U JIeNIaTh BBIBOIBI,

YMEHHE y4acTBOBaTh B Y4EOHO-HCCIENOBATEIbCKONW padoTe 1Mo OMOJIOTHH, SKOJIOTHU U
MeIUIHe, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, M MyOIMYHO MPEICTABISATH
MOJTy4YEHHBIE PE3YJbTAThl HA YYEHUUYECKUX KOH(PEPEHIUSX;

YMEHHE OLIEHWBAaTh JTUYECKUE aCHEKThl COBPEMEHHBIX HCCIEeIOBaHUN B o0macTu
OWosornu W MenWIUHBI (KJIOHWPOBaHHWE, HMCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAlpaBIEHHOE
U3MEHEHHEe TeHOMa U CO3[aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYLIECTBISATh OCO3HaHHBIN BBIOOP Oyaylel mpodeccuoHalbHON AEeATENbHOCTH B
obnactu OMOJNIOTUU, MEIUITMHBI, OMOTEXHOJIOTHH, BETEPHUHAPUH, CEICKOTO XO35HCTBA, MHUIIIEBON
NPOMBIIIICHHOCTH, YITyOJIATh TIO3HABaTEeNbHBIA HMHTEPEC, HANpPAaBICHHBIM Ha OCO3HAHHBIN
BBHIOOpP COOTBETCTBYIOIIEH MpodecCud W TPOJOJDKEHHWE OHOJIOTMYECKOro 00pa3oBaHUs B
OpraHu3alUsaX CPEeAHEro NPOPeCcCHOHATBHOTO U BhICIIET0 00pa30BaHusl.

[IpenMeTHbIe pe3ynbTaThl OCBOEHHUs YydeOHoro mnpenmera «buonorus» B 11 Knacce
JIOJDKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTh 3HAHUW O MECTE W POJI OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(GbOpMUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B TMO3HAHUU 3aKOHOB
MPUPOJBI U PEHICHUH AKOJIOTHUUYECKUX MPOOJIEM YeTOBEUeCTBa, a TaKXKE B PEIICHUU BOIPOCOB
paIMOHATFHOTO TPUPOJIONIONB30BaHUs, U B (OPMUPOBAHMHM IICHHOCTHOTO OTHOIIEHHS K
npupojie, OOIIECTBY, YEJIIOBEKY, O BKJIAaJ€ POCCHUCKUX M 3apyOeKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OHOJIOTHH;

YMEHHE BJAJIeTh CHCTEMON OMOIOTMYECKUX 3HAHUHM, KOTOpas BKJIIOYAET ONpEACTCHUS U
MOHMMaHHUE CYINTHOCTH OCHOBONOJAraloMIUX OWOJIOTHYECKUX TEPMHHOB M TIOHATHHA (BUI,
sKocucTema, Ouocdepa), Ouonoruueckue Tteopuu (dBoironuoHHas Tteopus Y. JlapBuHa,
CUHTeTHUYecKass Teopus sBomorun), ydenus (A. H. CesepmoBa — 0 MyTsSX U HaNpaBICHUSX
sBomonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus [x. Xapau
u B. BaitnGepra, 3aponpimeBoro cxoactsa K. M. baspa), mpaBuna (Muaumyma 1O. JluOuxa,
9KOJIOTUUYECKOW MUPaMUIBI SHEPTHH ), TUTOTE3bI (TunoTte3a «vupa PHK» V. I'unbepra);

YMEHHE BJIAJETh OCHOBHBIMH METOJAaMH HAyYHOTO TIO3HAHWS, WCIONb3yeMbIMH B
OMOJIOTHYECKUX HCCIICAOBAHMUAX JKUBBIX OOBEKTOB M JKOCHUCTEM (OMHMCaHUE, H3MEpeHHe,



HaOJI0IeHNE, YKCIIEPUMEHT), CIIOCOOAMHU BBISBIEHUS M OLIEHKU aHTPOINOIEHHBIX W3MEHEHHH B
IPUPOJIE;

YMEHME BBIACIATh CYLUICCTBEHHbIE INPU3HAKU: BUAOB, OMOIrE€OLEHO30B, JKOCUCTEM U
O6uocdeppl, CTaOMIM3UPYIOIIEr0, MABMKYLIETO U pa3pbIBAIOILIErO €CTECTBEHHOro 0TOOpa,
JIJIONATPUYECKOT0 U CUMIIATPUUYECKOTO BUJI000pA30BaHUs, BIUSHUS ABHKYIIUX CHJI SBOJIIOLIUU
Ha TeHO(OH]| MOIMYJISALUHN, TPUCIOCOOICHHOCTH OPTaHU3MOB K cpele OOMTaHMs, YepeOBaHUs
HaIpPaBJICHUH 3BOJIIOLUH, KPYTOBOPOTA BELIECTB U MIOTOKA S3HEPTUU B IKOCUCTEMAX;

YMEHHUE YCTaHaBJIMBAaTh B3aWMOCBS3M MEXAY IPOLECCAMU HBOJIOLUH, JBUKYIIUMU
CHJIaMH aHTPOIOr€HE3a, KOMIIOHEHTAaMH Pa3JIMYHbIX HKOCHUCTEM U MPHUCIOCOOJICHUSIMH K HUM
OpraHU3MOB;

YMEHHE BBISIBIISITh OTJIMYUTEIbHBIC IPU3HAKU JKUBBIX CHUCTEM, PUCIOCOOJEHHOCTh BUI0B
K cpele oOuTaHMs, aOMOTHYECKMX M OMOTHYECKHX KOMIIOHEHTOB 3KOCHUCTEM, B3aUMOCBs3EH
OpPraHU3MOB B COOOILECTBAX, AaHTPOIOI€HHBIX U3MEHEHHH B SKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHUE WCIOJIb30BATh COOTBETCTBYIOIINE apTyMEHTHI, ONOJIOTHIECKYIO TEPMUHOJIOTHIO U
CUMBOJIUKY [UIsl JOKa3aTelIbCTBA pOJICTBA OPraHU3MOB pa3HBIX CHUCTEMATUYECKUX TIPYIIIL,
B3aMMOCBSI3M OPraHU3MOB U Cpebl OOMTAHHUS, €IMHCTBA YEIIOBEUECKUX pac, HEOOXOAUMOCTH
COXpaHEHMsI MHOT0OOpa3usi BUJOB M SKOCHCTEM KaK YCJIOBHUS COCYLIECTBOBAHHS HPUPOABI U
YeJI0BEYECTBA,

YMEHME pellaTh OUOJIOTMYECKUE 3a7aud, BBISIBISATb NPUYUHHO-CIIEICTBEHHBIE CBSA3HU
MEXIy HUCCIeAyeMbIMH OHOJIOTMYECKUMHU IHpOLlecCaMM U SBJICHMUSMH, J€1aTh BBIBOJABI U
IIPOTHO3bI HA OCHOBAHMH ITOJIYYE€HHBIX PE3YyJIbTaTOB;

YMEHME BBINOJIHATH JTAOOPATOpHbIE M IpPAaKTHUeCKHe paboThl, cOOI0aTh MpaBuia MpU
pabote ¢ y4eOHBIM U JIa0OPaTOPHBIM 000pYAOBaHUEM;

YMEHHUE BBIIBUraTh THUIOTE3bl, NPOBEPATh HUX SKCIEPUMEHTAIBHBIMH CPEJICTBAMH,
bopMynupys 1eNb UcCeI0BaHNs, aHATM3UPOBATh MOJYUYECHHBIE PE3Y/IbTaThl U JIENIaTh BHIBOJIBI,

YMEHUE Y4YacTBOBaTh B Y4YEOHO-HCCIEOBATEIHCKON pabdoTe MO OMOJOTUM, DKOJIOTHH U
MeAMIMHE, MPOBOJMMOM Ha 0a3e HIKOJbHBIX Hay4HbIX OOLIECTB, M MYOJUYHO IPEACTABIATh
NOJIy4EeHHBIE PE3Yy/IbTaThl HA YUYEHUYECKUX KOH(EpEeHIUIX;

YMEHHME OLICHMBAThb TUIOTE3bl M TEOPUHM O IPOUCXOKIACHUM IKU3HHU, YEIOBEKA U
YeJIOBEYECKUX pac, O NMPUYMHAX, MOCIEACTBUSIX M CIOCO0aX MpeAOTBpallleHUsl II00anbHbIX
W3MEHEHUH B 6uocdepe;

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyayiei mpodeccuoHaTbHON AEATEIbHOCTH B
oOmactd  OMOJOTMM, SKOJOTMH, IPHPOJIONONB30BAHMS,  MEIUIHUHBI, OHOTEXHOJOTHH,
MICUXOJIOTHH, BETEPUHAPUH, CEIHCKOTO XO3AHUCTBA, MUILIEBON MPOMBIIUIEHHOCTH, YIIIyOJATh
MO3HABATENIbHBII MHTEpEC, HalpaBiICHHBIH Ha OCO3HAHHBIH BHIOOP COOTBETCTBYIOLIEH
npodeccun U TMPOJOIDKEHHE OMOJIOTHYECKOro o00pa3oBaHUs B OPraHU3ALUSAX CPEIHEro
npo¢eCCHOHATIBHOTO U BBICIIET0 00pa30BaHusl.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakTnyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoTsI pecypenI
1 buonorus xak Hayka
2 JKuBble crucTeMbl M HX HU3y4YECHUE
3 buosnorust kietku 0.5
4 XuUMHYECcKasi OpraHu3aIus KJICTKA 10 1
3) Crpoenrnie u GyHKINHU KICTKU 8
5 OOMeH BellecTB U IpeBpalleHUe YSHEPTUHU B 9 1
KJIETKE
; Hacnencrennas ungopmanus u 9 05
peanu3anus e€ B KIeTKe
8 JKU3HEeHHBIN UK KIETKU 6 1
9 CtpoeHue u QyHKIIMHM OpraHu3MOB 17 1.5
10 Pa3mHoOeHue u pa3BUTHE OPraHU3MOB 8 1.5
1 ['eneTrka — HayKka 0 HaCJIE€ICTBEHHOCTU U 5 05
U3MEHYHMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6
14 ['eneTrka yemoBeka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 buoTtexHonorus u cuHTeTUYECKask OMOIOTHS 4
17 PesepsHoe Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3/iesioB U TeM Korrponsreie  Tpaktuseckue (undposbie)
NPOrpaMmblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI pecypen
1 3aposkJeHNe U pa3BUTHE IBOJIIOIMOHHBIX 4
MpeJICTaBICHU B OMOJIOTUI
2 Mukpo3BOIIOLHS U €€ PE3YNbTAThI 14 2
3 MakpoaBosronus U e€ pe3yabTaThl 6
4 [TpoucxoxaeHue u pa3BUTHE KU3HU Ha 15 15
3emuie
5 [IpoucxoxaeHue yenoBeKka — aHTPOIIOTEHES 10 1
DKO0JI0rus — HayKa O B3aMMOOTHOIIEHUSX
6 OpPraHU3MOB M HAaJJOPIraHU3MEHHBIX CUCTEM 3 0.5
C OKpY2Karolleu cpeaou
Opranu3Msl U cpesia 0OUTaHMs 9 15
DKOJOTHS BUAOB U MOMYJISUAN 9 0.5
9 DKos0rus coodIecTB. DKOJIOTHYECKHE 12 05
CHCTEMBI
10 buocdepa — rinobanbHas s3kocuctemMa
11 YenoBek U OKpysKarolas cpeaa
12 PesepBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne uudgposbie
/i Tema ypoxa Beero Kourposnbubie — Ipakruyeckue 00pa3oBaTelbHbIE
padoTshI padoThI pecypesI
1 buonorus xak KOMIIJIEKCHas HayKa U KaK 4acTb 1
COBPEMEHHOTO OOIIECTBA
2 JKuBble cucTeMBI M X CBOMCTBA
VYpoBHEBas opraHu3anus )KUBbIX CUCTEM
4 CraproBas quarHocTuueckas pabora
WcTopust oTKpbITHS U M3ydeHus KieTku. Knetounas
Teopuss MeTo1bl MOJIEKYJIIPHOU U KJIIETOYHOU
5 ouonorun. [Ipaktuueckas padota «M3ydeHne MeTo10B 1 0.5
KJIETOYHOU Omonoruu (xpomatorpadusi, snextpodopes,
muddepennmanbHoe neHTpudyrupoanue, [11IP)»
6 XHWMHMYECKUH COCTAB KIIETKH 1
7 MuHepalibHbI€ BEILECTBa KJIETKH, UX OMOoJIornyeckast 1
poib
Opranuueckue BeIecTBa KJIETKH — OEJIKH.
8 JlaGopatopHnas pabora «O6HapyxeHue OenKoB ¢ 1 0.5
MTOMOLIBIO0 KAUYECTBEHHBIX PEAKLIUN»
9 CsoiicTBa, knaccuduxanus 1 GyHKIUN OETKOB
10 Opranndeckue BEECTBA KJIETKU — YIJIEBObI
11 Oprannueckue BEMecTBa KJICTKH — JITTHIBI
12 Hyxneunossie kucnotsl. JJHK u PHK. JIaboparophas 1 05

pa60Ta «ccnenopanue HYKJIICMHOBBIX KUCJIOT,




BBIJICJICHHBIX M3 KJICTOK Pa3JIMYHbIX OPraHUu3MOB»

Crpoenue u pyaknuu ATO. Jlpyrue

13 nykneosunrpudocdars (HTD)
14 CexBenuponanue JJTHK. MeToibl reHOMUKH,
TPAHCKPUNITOMUKHU, TPOTEOMUKH
15 Metoabl CTpYKTypHOI OHOJIOTHH
16 Tunsl knetok. [IpokapuoTnueckas kieTka
17 Crtpoenue 3ykapuoTudeckou kietku. [IpakTuaeckas 05
pabora «/3y4eHHE CBOMCTB KIETOYHONH MEeMOpaHbD» '
18 [ToBepXHOCTHBIN anmapar KICTKH
OpnomeMOpaHHbIe opraHou bl KieTku. [IpakTideckas
19 pabota «3ydyeHne qBUKEHHS [IUTOILIa3Mbl B 0.5
PACTUTENBHBIX KIETKAX)
[TomyaBTOHOMHBIE OPTaHOU/IBI KIIETKH: MUTOXOHIPUH,
20 mactuel. JlabopaTopHas padora «MccnenoBanue 0.5
IUIa3MOJINM3a U JIETUIa3MOJIN3a B PACTUTEIbHBIX KIETKAX)
21 HememOpanHbie opraHou/Ibl KJIETKU
22 Crpoenue u GyHKLIUH s7ipa
CpaBHHTENBbHAS XapaKTEPUCTUKA KIETOK YKapHOT.
23 Jlaboparopras padota «/3y4eHHe CTPOSHUS KICTOK 0.5
Pa3IMYHBIX OPTaHU3MOBY
ACCUMMIISIINS U JUCCUMMIISAIIUS — JIBE CTOPOHBI
24 MeTtabonm3ma. Tumner oOmMeHa BeriecTB. JlaboparopHas
pabota «/3ydyeHne KaTaJTuTHIeCKOH aKTHBHOCTH
(bepMeHTOB (Ha MpUMepe aMIIIa3bl WM KaTajasbl)»
DepMEHTAaTUBHBIN XapaKTep PeaKL Ui KIETOYHOIO
25 Mmetabonu3ma. JlabopatopHas pabora «3yuenue 0.5

(hepMEeHTaTUBHOTO pacUIeIyIeHUsI IEPOKCHIa BOJIOpO/ia




B PACTUTCIIBHBIX U JKUBOTHBIX KJICTKAX»

26 benku-akTHBaTOPBI U OCIKU-UHTHOUTOPBI
27 ABTOTpO(HBIH THIT 0OMEHa BELIECTB
28 doTocuHTE3
29 XemocuHTes. JJabopaTropHas pabora «CpaBHEHHE 05
poreccoB POTOCUHTE3a U XEMOCHHTE3a» '
AHaspoOHbIe opraHu3Mbl. Buibl OposkeHusl.
30 Jlaboparopuas pabota «CpaBHEHHE TIPOIIECCOB
OpOKEHUS U JBIXAHUSDY
31 AdpoOHBIE OPraHU3MbL. JTaIbl SHEPTETHUECKOTO
oOMeHa
39 DHeprus MeMOpPaHHOTO rpajiueHTa NpoToHOB. CUHTE3
AT®: pabora nmporonHoit AT®-cuHTa3bI
33 Peaknium MaTpuyHOTO CHHTE3a
34 Tpanckpunuus — marpuussii cuare3 PHK
35 Tpaucsiiust u €€ 3Tarbl
36 Koauposanue amuHokuciot. Poss pubocom B
O6uocuHTe3e Oenka
37 Opranu3zaiiys reHoMa y IpOKapuoT U DYKapHoT
38 MomnexymsipHbIe MEXaHU3MBbI IKCIIPECCHU TEHOB Y
3yKapuoT
Bupycbl — HekseTouHble POpPMBI JKU3HU U OOJIUTATHBIE
39 napasutsl. [Ipaktuueckas padora «Co3nanue MoaeIu 0.5
BUpYyCa»
40 BupycHsle 3a00s1eBaHUs YellOBEeKa, KUBOTHBIX,
pacTeHui
41 HanorexHomornu B OMOJIOTMH U MEIUIINHE




42

JKW3HEHHBII UK KIIETKA

43 Martpuunsrii cuates JJHK

44 Xpomocomsl. JTaboparopHas pabota «3ydeHue 05
XPOMOCOM Ha FOTOBBIX MUKpOIIpEnaparax»

45 Jlenenue KIETKH — MHUTO3
Tunsl kneTok. Kapuokunes U IUTOKKUHES.

46 JlabGopaTopHas pabora «HabmroaeHne MuTo3a B KJIETKax 05
KOHYMKA KOpEIIKa JIyKa (Ha TOTOBBIX '
MUKpOIpenaparax)»

47 Perynsmnus ;kM3HEHHOTO IIUKJIA KJIETOK

48 Opranusm Kak eMHOE 11EJ0€

49 Txanu pacrenuii. JlJaboparopnas pabota «3yuenue 05
TKaHEW pacTeHUun»

50 TkaHu )KMUBOTHBIX U 4YesoBeka. JlaboparopHas padota 05
«3yuenne TKaHeH JKUBOTHBIX» '

51 Opransbl. Cucremsl opratoB. JJaboparopHas pabota 05
«/3ydyeHune opraHoB IIBETKOBOTO PACTEHUS '

52 Omnopa Tena OpraHu3mMoB

53 JIBI>KEHE OPTaHU3MOB

54 IIntanue opraHu3MoB

55 [TuTanne MO3BOHOYHBIX )KUBOTHBIX. [IHIeBapuTeIbHAS
crcTeMa YeJloBeKa

56 JlpIxaHue opraHu3MoB

57 JlpIxaHue MO3BOHOYHBIX JKHBOTHBIX M YeJIOBEKa

58 TpaHcnopT BemecTB y OpraHu3MoB

59 KpoBeHocHas crcrema o3BOHOYHBIX )KMBOTHBIX U

YCJIO0BCKa




60 Brigenenue y opranu3smMoB 1

61 3ammTa y opraHu3MOB 1

62 NMMmyHHas cucTeMa 4enoBeKa 1

63 PaznpaxxuMoCTh U peryisiuus y OpraHu3MoB 1

64 ['ymopainbHast perysius 1 9HIOKpUHHAS CUCTeMa 1
KHBOTHBIX U YEIOBEKa

65 ®opMbI pa3MHOKEHHUSI OPTaHU3MOB

66 [TonoBoe pa3MHOXEHHE

67 Meiio3
I'amerorenes. O6pa3oBaHue U pa3BUTHE MOJOBBIX

68 kietok. JJaboparopnas pabota «3yuenue ctpoeHus 1 0.5
MOJIOBBIX KJIETOK Ha TOTOBBIX MHUKPOIIpErapaTax»

69 WuauBuyanbHOE pa3BUTHE OPraHU3MOB — OHTOTCHE3

70 3akJagKa OpraHoB U TKaHEH U3 3apOJIBIIIEBBIX JTUCTKOB
Poct u pa3zButHe x*uBoTHBIX. JIabopaTtopHas paboTa

71 «BpIsiBIEHUE TPU3HAKOB CXOCTBA 3apOAbILIECH 1 0.5
MIO3BOHOYHBIX KUBOTHBIX»
Pa3zmuoxxenue u pa3Butue pactenuii. Jlaboparopnas

72 pabota «CTpoeHHe OpraHOB Pa3MHOXKEHUS BBICIINX 1 0.5
pacTeHui)

73 VcTopus CTaHOBJICHUS M Pa3BUTHSI TCHETUKU KaK HAYKH 1
OCHOBHbBIE TIOHSATHS U CUMBOJIBI T€HETUKH.

74 JlaGopatopHnas pabota «/lpo3o¢puina kak 0OBEKT 1 0.5
Te€HETHUECKUX UCCIIECIOBAHUI
3aKOHOMEPHOCTH HaclleI0BaHMsI TPU3HAKOB.

75 Monorubpunnoe ckpeuuBanue. Ilpaktuueckas padora 1 0.5

"N3yueHue pe3yabTaToB MOHOTMOPUTHOTO




CKpeuIMBaHus y Apo30duibr"

]_II/ITOJ'IOFI/I‘ICCKI/IC OCHOBBI MOHOFI/I6pI/I,Z[HOl"O

76 1
CKPEILUBAHUS
77 Ananuzupyroiiee ckpenupanue. Hemomunoe 1
JOMUHUPOBaHKE
Jurubpumnoe ckpemmBanue. [IpakTudeckast padbora
78 «M3ydenue pe3yapTaToB IUTHOPUIHOTO CKPEUIMBAHUS Y 1 0.5
JPO30(UITBDY
79 [uTomornyeckue OCHOBBI AUTUOPUTHOTO CKPELIMBAHUS 1
80 CuensieHHOE HaclieIOBaHUE ITPU3HAKOB 1
81 XpOMOCOMHasi TEOPUS HACIEACTBEHHOCTH 1
82 I'eneruka mona 1
83 ['eHoTHm Kak 1eNI0CTHAS CUCTEMA 1
84 I'eHeTYECKUI KOHTPOJIb PA3BUTHS PACTEHUH, 1
KMBOTHBIX U Y€JIOBEKa
85 N3MeHYnBOCTh IPU3HAKOB. BUIbl N3MEHUNBOCTH
86 MonudukanronHas U3AMEHYHBOCTh
BaprannoHHBIN psi ¥ BaprallMOHHAsA KpHUBasl.
JlaGopatopHas pabota «/ccnenoBanue
87 3aKOHOMEPHOCTENH MOJUPHUKAIIMOHHON U3MEHYMBOCTH. 1 0.5
[TocTpoeHne BapHallMOHHOTO PsiJia M BApHALIMOHHOM
KpUBOW»
88 I'enoTunmnueckas u3sMeHUnBOCTh. KoMOMHaTHBHAS 1
M3MEHYHBOCTh
MyrtaunonHast usMeH4UBOCTb. [IpakTuyeckas pabora
89 «Mytanun y 1po30(HITel (Ha TOTOBBIX 1 0.5

MUKpOTpenaparax)»




3aKOHOMEPHOCTH MYTAl[MOHHOTO IIPOLIECCa.

%0 DOnHUreHeTHKa U SMUTeHOMHKA 1

01 I'enetnka yenoseka. [IpakTuueckas pabora 1 05
«CocTaBieHHe U aHaJIH3 POIOCIOBHOI» '

92 MeTtoabl MEQUIIMHCKON T€HETUKHU 1

93 3HaYeHnEe METUIIMHCKON T'€HETUKH B IPEAOTBPALICHUN 1
Y JICYEHU U TeHeTUYECKHX 3a00JIeBaHUI YemoBeKa
OcHoBHbIe IOHATHS cenekuuu. JlabopaTopHas pabora

94 «W3yueHne copToB KyIbTYPHBIX PACTEHUN U TIOPOJT 1 0.5
JOMAIITHUX KUBOTHBIX)

95 Mertons! cenekunonHo# pabotsl. JlJaboparopHas paboTa 1 05
«/3yueHne MeTOI0B CEIEeKIINU PAaCTCHHI '

9 JIOCTIIKEHHSI CEJIEKIINN PACTEHUI M dKUBOTHBIX. 1
[IpaxTnueckas padbora «IIpuBuBKa pacTeHU»

97 CoxpaHeHue, U3yueHHe 1 MCIIOJIb30BaHNE TeHETHIECKUX 1
pecypcoB
brotexHonorus Kak Hayka U OTpacib MPOU3BOJICTBA.

98 [TpakTryeckas padora «M3yyeHue 0ObeKTOB 1 0.5
OMOTEXHOJIOTUN»

99 OcHOBHBIE HAMPABJICHHUS CHHTETUICCKOW OMOJIOTHI

100 XpOMOCOMHas1 U TE€HHasl NHKECHEPUS

101 MenuimacKkre OUOTEXHOIOT I

102 Peseprubiit ypok. [loBropenue, 06001mieHue, 1
cHCTeMaTH3aIus 3HaHUH

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 13.5




ITPOBEPAEMBIE HA EI'D 110 BUOJIOI'MHA TPEBOBAHMUS K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA30BATEJBHOMN MPOT'PAMMBI CPEJTHEI'O
OBHIET'O OBPA3OBAHUA

Kon IIpoBepsiemble TPeOOBaHMSA K NMPeAMETHBIM pe3yJbTaTaM OCBOCHHUS
NMPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
TpeOoBaHus o0pa3oBaHusi

ChopmupoBaHHOCTH 3HAHUW O MECTE W POJH OHOJIOTUM B CHCTEME
€CTECTBEHHBIX HayK, B dbopMupoBaHUU COBpPEMEHHOM
€CTECTBCHHOHAYYHOW KapTUHBI MUPA, B IIO3HAHUN 3aKOHOB MPUPOIBI U
PELICHNHU KU3HEHHO BaYKHBIX COLUAIBHO-ITHUECKUX, SIKOHOMHYECKHX,
HKOJIOTUYECKUX MPOOIIEM YeTIOBEYECTBA, a TAK)KE B PEIICHUH BOTIPOCOB
paIOHaIBLHOTO IPUPOAOIOIF30BaHNUA, B DOPMUPOBAHUH LIEHHOCTHOTO
OTHOIIEHUS K MPHUPOJIE, OOIIECTBY, YETOBEKY; O BKJIaJIe POCCUUCKUX U
3apyOeKHBIX YUEHBIX — OMOJIOrOB B pPa3BUTHE OUOJIOTUH

Brnanenune cucremoil 3HaHMIT 00 OCHOBHBIX METOAAX HAyYHOTO
MO3HAHUS, UCIOIB3YyEeMBbIX B OHMOJOTHUECKUX HCCIICAOBAHUSIX >KUBBIX
O0OBEKTOB M DJKOCHCTEM (ONHCaHHWEe, W3MEpPEHHE, IPOBEICHUE
HAOJIOACHNI); CIIOCOOAMHU BBISIBICHUS M OICHKH aHTPOIOTCHHBIX
WU3MEHEHUH B TIPHPO/IC.

2 YMeHHe BBIIBUTaTh THUIOTE3bI, MPOBEPATh X JKCIIEPUMEHTATLHBIMU
cpenctBaMu, (GOPMYIHpYys LENb HCCIENOBAHUS, AaHAIN3UPOBATH
MOJTyYCHHBIE PE3YJIbTATHI U JIEIaTh BBIBOJIBI.

BbIsiBIIeHHMEe 3aBUCUMOCTH  MEXKJy HCCIEIyeMbIMH BEIUYMHAMH,
00BSICHEHUE TIOTYYEHHBIX PE3yNIbTaTOB U (hOPMYITUPOBAHHE BHIBOJIOB C
UCIOJIb30BAHNEM HAayYHBIX MOHIATUHN, TEOPUI U 3aKOHOB

YMeHue BIageTh CHUCTEMON OHONOTUYECKUX 3HAHWUU, KOTOpas
BKJIFOYAET: OCHOBOIIOJIATalOIIME OWOJIOTMYECKUE TEPMHUHBI W TIOHSTHUS
(K¥3Hb, KJIETKA, TKaHb, OpraH, OPTraHu3M, BHI, TOMYISIMS, SKOCHCTEMA,
ouorieHo3, Omocdepa; METabOIM3M, TOMEOCTa3, KICTOUYHBIH WMMYHHTET,
OuocuHTe3 Oenka, OWOMONMMMEPBI, JTUCKPETHOCTh, CaMOpPETYISIIKS,
CaMOBOCIPOU3BEICHUE, HaCJICJICTBEHHOCTb, M3MEHYUBOCTD,
SHEPro3aBUCUMOCTb, POCT U Pa3BUTHE);

Ouosjormyeckue Teopuu: kierouHas Teopuss T. IlIBanna, M.
[lneitnena, P. BupxoBa; KIOHaJIbHO-CEIEKTHBHOIO MMMyHHTeTa [I.
Opnux, 1.1. MeunnkoBa, XpoOMOCOMHasi TEOpHUsl HACJIeICTBEHHOCTH T.
Moprana, 3akoH 3apojsimieBoro cxoactsa K. bapa, sBosonmoHHas
teopust Y. JlapBuHA, CHUHTETHYECKass TEOPHUS HBOJIOLUHU, TEOPUS
anTporioreHeza Y. JlapsunHa; Teopus Oumoreoreno3za B.H. Cykauépa;
yuenue H.W. BaBuinoBa o meHTpax MHOT00Opaszusi U MPOUCXOKICHUS
KyJIbTypHBIX pactenuir, ydenue A.H. CemeproBa o myTsax u
HarpaBJIeHUsX 3BOIOINH, yueHue B.W. Bepranckoro — o 6uocdepe);
3aKOHBI (€IMHOOOpa3usi TOTOMKOB TEPBOTO MOKOJIEHUS, PACIICTICHHUS
MPU3HAKOB, HE3aBUCUMOIO HacieqoBaHus mpusHakoB [. Mennens;
CICTUICHHOTO HACJEIOBAHUSI TPU3HAKOB M HAPYIICHUS CLETUICHUSA
reHoB T. MopraHa; TOMOJIOTMYECKMX PSAOB B HACJIEICTBEHHOU
n3MenunBoctd H.M. BaBunoBa; reHermueckoro paBHoBecus JIxk.
Xapon u  B. BaiinGepra; 3apoapimeBoro cxozactsa K. bapa;
Oouorenernueckuii 3akoH J. ['exkens, @. Mrosiepa);

MPUHITUIIBI (YUCTOTHI FTaMEeT, KOMIIJIEMEHTAPHOCTH);




npaBwia (MuHuMmyma fO. JIubuxa, sKOJI0rM4eckod nupaMuibl 4UCE,
OMOMAacChl U DHEPTHUN);

runote3bl (koarepBatHoi A.M. Omnapuna, mepBuuHOro OyiboHa JIK.
XomnneitHa, mukpochep C. Dokca, pudosuma T. Uek)

VYMmenune pe€uiate IIOMCKOBEBIC OMOJOrHYecKUe 3aga4u; BbIABIATH
NMPUYNHHO-CJIICACTBCHHLIC CBA3HU MCKAY HCCIICAYCMbIMU
OHOJIOrMYECKUMHU O6’BCKT&MI/I, mnmpoueccamMm M ABJICHUAMU; O€CIIATh
BBIBOJIbI M IIPOTHO3bI HA OCHOBAHWHU IMOJTYUYCHHBIX PE3YJILTATOB,
COCTaBJIAATh I'CHOTHIIMYCCKHWE CXEMbl CKPCIIUMBAaHHA I pa3HBIX THUIIOB
HaCJICAOBaHUA MPHU3HAKOB Yy OPraHu3MOB, COCTABJIATHL CXCMbI IICPCHOCA
BCHICCTB U DHEPI'MU B OKOCUCTEMAX (uerm IIUTaHWA, ITUIICBBIC CCTI/I)

YMeHue yCTaHaBIMBAThb  B3aMMOCBSI3M  MEXAY CTPOEHHEM U
(GYHKIMSAMU: OPTaHOMIOB, KJIETOK pAa3HBIX TKaHEHW, OpraHaMu W
CHCTEMaMH OpPraHOB y pacTEHH, >KUBOTHBIX M YEIIOBEKA; MEXKIY
JTaraMu OOMEHa BEUIECTB; dTallaMU KJIETOYHOTO IMKJIA M KU3HEHHBIX
IUKJIOB OPTaHU3MOB; 3TallaMi AMOPUOHAIEHOTO Pa3BUTHSI; TEHOTHIIOM
u  ¢enorunom, ¢GenorunoMm U (QaKTOpaMH CpeAbl  OOWTaHMUS,
NPOLIECCAMU  JBOJIIOLUH; JBWKYIIMMH CHJIAMH  aHTPOIIOTCHE3a;
KOMIIOHEHTaMHU DPA3JIMYHBIX AKOCHUCTEM U MPHUCHOCOOICHUSIMH K HUM
OpraHU3MOB

YMeHue BbIIENATh CYILECTBEHHbIE TPU3HAKHU:

CTPOEHHS BUPYCOB, KJIETOK MTPOKAPUOT U 3yKapUOT; OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX OpPraHHW3MOB, BHJIOB, OMOT'€OIIEHO30B, 3KOCUCTEM M
Ouocdepbl; CTpPOEHUsST OpPraHOB W CHCTEM OpPraHoB pPaCTEHUH,
KUBOTHBIX, YEJIOBEKA; IPOLIECCOB KUZHEIEATEIBHOCTH, IPOTEKAIOIINX
B OpraHuM3Max pacTeHHUH, >KUBOTHBIX M YEJOBEKa; OMOJOTMYECKUX
mporeccoB: oOMeHa BemiecTB  (MeTabonu3M), HHpOpMamuu U
MIPEBPALICHUS] YHEPTHH, OPOKEHUS, aBTOTPO(HOr0 U reTrepoTpoPHOro
TUINOB TNHTaHUs, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, Melo3a,
raMeToreHesa, AMOpUOTeHe3a, MOCTIMOPHUOHAIBHOTO  Pa3BUTHS,
pa3sMHOXEHHUs, UHIUBHYyaIbHOTO Pa3BUTHUs OpraHu3Ma (OHTOTeHEe3a),
B3aUMOJCHCTBUSA T'€HOB, TETEPO3UCA; JEUCTBUM HCKYCCTBEHHOIO
orbopa,  CTaOMIM3HMPYIOLIETr0, JBIXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOr0 0TOOpa; ayuIonaTpUyYecKoro M CHMIIATPHYECKOIrO
BUJI000pa30BaHUS; BIAMSHUS ABMKYIIMX CHUJI SBOJIIOIMHM Ha T€HO(OH]
MOMYJISIUM; TPUCIIOCOOJICHHOCTH OPraHU3MOB K cpejie OOHuTaHus,
YyepeloBaHMsI HaNpaBJICHUI 3BOJIOLMHU; KPYroBOpOTa BEIIECTB W
IIOTOKA SHEPTUU B IKOCHCTEMAX

ChopMupOBaHHOCTh YMEHMS BBIICIATH CYLIECTBEHHBIE MPU3HAKH
BUPYCOB, KJETOK MPOKApPUOT M DYKAPUOT; OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX OpPIaHU3MOB, BHUJOB, OMOT€OIIEHO30B U IKOCHUCTEM;
0COOEHHOCTH MPOIIECCOB 0OMEHa BEIIECTB U MPEBPALICHUs SHEPTUU B
KJIeTKe, (DOTOCHHTE3a, IJIACTUYECKOI0 M HSHEPreTH4ecKoro ooOmMeHa,
XEMOCHHTE3a, MHTO03a, Mei03a, OIUIOJIOTBOPEHUS, pPa3BUTHI U
Pa3MHOXKEHHUS, UHANBUYaJbHOTO PAa3BUTHUS OpraHu3Ma (OHTOTEHE3a),
O00pBOBI 32 CyIIeCTBOBaHUE, ECTECTBEHHOT'O 0TOOpa, BU000pa30BaHMUsI,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB K cpele OOWUTaHWs, BIHMSHHS
KOMIIOHEHTOB 3KOCHCTEM, aHTPOTIOTCHHBIX M3MEHEHHUI B 9KOCHUCTEMaX
CBOEH MECTHOCTH, KPYrOBOPOTa BEILECTB W MPEBPALICHUS SHEPTUU B
ouocdepe




VYmMenue UCIIOJIb30BaTh COOTBETCTBYIOIIHE apTyMCHTHI,
OMOJIOTUYECKYI0O TEPMHHOJIOTHIO W CHMBOJIHMKY [UISl JIOKa3aTeIbCTBa
poACTBa OPraHM3MOB pPAa3HBIX CUCTCMATUUYCCKUX I'PYIII; B3aHUMOCBIA3U
OpPraHu3MOB ¥ CpeIbl OOWTAHWs;, CIMHCTBA YENIOBEYCCKHX pac;
HE00XOAMMOCTH 3I0POBOTO 00pa3a KHU3HH, COXPAaHEHUS pa3HO0Opa3us
BUJIOB M O9KOCHUCTEM KaK YCIOBHUS COCYILECTBOBAHHUS HPHUPOIBI H
4eJI0BEYeCTBa

YMeHue KpUTHYECKH OICHHBATh WHMOPMAIUI0 OHOJIOTHYECKOTO
COJICP)KaHUsA; MHTEPIPETHPOBATH ITHYCCKUE AaCIEKTHl COBPEMEHHBIX
HCCIICAOBAHUI B OnoJIOruu, MCIUIIMHE, OHMOTEXHOJIOTUU;
paccMmaTrpuBaTh ro0anbHbIE 9KOJIOTUYCCKHE POOJIEMBI
COBPEMEHHOCTH, (hOPMHUPOBATH 10 OTHOIICHHUIO K HHUM COOCTBEHHYIO
MTO3HIIMIO




INEPEYEHD 9JIEMEHTOB COAEPKXAHMUSA, IIPOBEPAEMBIX HA EI'D 110
BHOJIOI'NHN

Kon
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IIpoBepsieMblii 3JIEMEHT COJePKAHUS
buonorus xak Hayka. )KuBble cucTeMbl U UX U3y4YEHUE

CoBpemenHass OMOJOTMs — KOMIUJIEKCHAsE Hayka. buojormueckue Hayku U
u3ydaemple uUMH Tmpobiembl. DyHAaMEHTaIbHBIC, NMPHUKIATHBIC W TOUCKOBHIE
Hay4YHBIE UCCIIEIOBAaHUS B OMOJIOTHH.

3HaueHue Owonoru B (OPMUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOU
kapTuHbl mupa. [Ipodeccun, cBsizanHble ¢ Ouonorueld. 3HaueHue OUOJIOTHH B
MPAKTUYECKOW JICSITEIIbHOCTH YEJIOBEKa: MEAUIMHE, CEeIbCKOM XO3SMCTBE,
MIPOMBILIIIEHHOCTH, OXPaHe IPUPOIbI

JXKuBble cuctembl Kak mpeAaMer u3ydeHus Ouonoruu. CBOICTBA KHUBBIX CHUCTEM:
€IMHCTBO XUMHUYECKOTO COCTaBa, AWCKPETHOCTh W IIEIOCTHOCTH, CIIOKHOCTH U
YIOPSA0YEHHOCTh CTPYKTYpBHI, OTKPBITOCTb, caMOOpraHu3alus,
CaMOBOCITPOM3BEICHUE, Pa3IPAKUMOCTh, U3MECHUUBOCTD, POCT U Pa3BUTHE.
YpOBHU OpraHHU3aIuM >KUBBIX CHUCTEM: MOJEKYISPHBINA, KICTOYHBIA, TKAHEBBI,
OpraHu3MEHHBIH, MOMYJISIIUOHHO-BUA0BOM, SKOCUCTEMHBIN
(buoreoneHotuueckuii), OmocdepHsiid. I[Iporeccel, MPOUCXOIANIUE B IKUBBIX
cucremax. OCHOBHBIC TPU3HAKU >KUBOTO. JKU3HB Kak (hopMa CyIIECTBOBAHHS
MaTepuu

Meroasl Ouonornueckoid Hayku. HaOmrogeHue, wu3MepeHUe, SKCIEPUMEHT,
cucremMarusanus, MeraaHanu3. IlonsaTne O 3aBUCHMMOM UM HE3aBUCUMOM
nepemeHHol. [lmannpoBanue s3kcnepumenTa. [loctaHOBKa M IIpoBepKa TUIIOTES.
HyneBas rumnore3a. Ilonstue BbIOOpKM U €€ pocToBepHOCTb. Pa3zbpoc B
Ouonornuyeckux AaHHbIX. OlEHKa JOCTOBEPHOCTH IOJIYYEHHBIX pE3yJIbTaTOB.
IIpynynHBl HCKaXKEHUS PE3yJIbTAaTOB DKCIIEpUMEHTA. [IoHATHE CTAaTUCTUYECKOTO
TecTa

Knerka kak Onojorudeckas cucrema

2.1
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Krnerka — cTpykTypHO-(DyHKIIMOHANbHAS €AUHMIIA XKUBOro. Mcropus OTKpBITUS
kinetku. Pabotsr P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH, M.
HIneiinen, P. Bupxos). OCHOBHbIE MOJIOKEHUS COBPEMEHHON KJIETOYHOU TEOPHUH.
MeTobl MOJIEKYJIIPHOM M KJIETOYHOH OMOJIOTMH: MUKPOCKOIHS, XpoMaTorpadus,
anexkTpodopes, METOH MEYEHBIX aTOMOB, nuddepeHnaIbHOe
LHEHTPUPYTUPOBAHUE, KYIbTHUBUPOBAHHE KIETOK

XUMUYECKUN COCTaB KJIETKU. Makpo-, MHKPO- U YIbTPAMHKpPOdJIEMEeHTHI. Bona u
e€ poiib Kak pacTBOPHUTENS, pearcHTa, y4acTHe B CTPYKTYPUPOBAHHH KJICTKH,
TeIIoperynsauud. MuHepaabHbIe BEIIeCTBA KIETKH, WX OHOJOTHYECKas pPOJib.
Poib KaTHOHOB ¥ aHMOHOB B KIIETKE.

buonornueckue monumepbl. benkn. AMHUHOKHCIOTHBIH COCTaB  OENKOB.
CtpykTypbl OeikoBOW MoOJIeKyiabl. [lepBuUdHAs CTpyKTypa Oelika, IMENTHIHAS
CBs3b. BTOpHWuHas, TpeTUYHas, YETBEPTUYHAS CTPYKTYphl. JleHaTyparus.
CgoiictBa 6enkoB. Kimaccudukarmus 6enkoB. buonornueckue ¢pyHKIUU OEIKOB.
YrneBoabl. MoHOcaxapuapl, AWCAXApUIbI, OIUTOCAXapUAbl M IOTHCAXAPUIBL.
O6mwmii mmaH CTpoeHus MW (PU3NKO-XMMHYECKHE CBOWCTBA  YIJIEBOJOB.
buonoruueckue GyHKIIUU YTIIEBOIOB.

Jlumuaer. ['mapodunsHO-TUApOdOOHBIE CcBoMicTBA. Kiaccudukanus Jmnumos.
Tpurnmunepunsl, dochomunuasl, BOCKH, CTepouabl. buonormdeckue (yHKIUU
nunuaoB. OOIMe CBOKWCTBA OMOJIOTHUECKMX MEMOpPAaH — TEKY4YeCTh, CIIOCOOHOCTh
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K CaMO3aMBbIKaHUIO, ITOTYIIPOHUIIAEMOCTb.

HykneunoBbie kucnorel. JHK u PHK. CrpoeHne HYKIEHMHOBBIX KHUCIIOT.
Hyxneoruasl. IIpuniun komrmiemenTapuoctu. [Ipasuno Yapradda. Ctpykrypa
JIHK — nBoitnas cniupanb. MectoHaxoxaenue u ouonorndeckue ¢pynknuu JJTHK.
Bunel PHK. @ynxunu PHK B knetke.

Crpoenne Monekyiasl AT®. Makposprudyeckue cBsizu B MolJiekyie ATO.
buonornueckue ¢pynkunu AT®. BoccranoBineHHbIE TEPEHOCUUKH, UX (QYHKIIMU B
kietke. CekBennpoBanue JIHK.

CrtpykrypHast OHWOJOTHS: OMOXMMHUYECKHE W OHOPU3NYCCKUE WCCIICTOBAHUS
COCTaBa M MPOCTPAHCTBEHHOM CTPYKTYpPbl OMOMOJIEKYJI

Tunsl  KJIETOK: JyKapuoTHYecKas M npokapuoruyeckas. CTpyKTypHO-
(byHKIMOHATIBHBIE 00Pa30BaHMUS KIETKH.

Crpoenue mpokapuotudeckoil kieTku. Kierounas cTeHka OakTepuil M apxei.
OcobeHHOCTH CTpOEHUsI TeTepoTpoHON M aBTOTPO(HON MPOKAPHOTHYECKUX
KJIETOK. MecTo U poJib MPOKapuoT B OMOLIEHO3aX.

Crpoenre u (pyHKIIMOHHMpPOBAHHWE SYKAPHMOTHYECKOW KieTku. Ilmaszmarmdaeckas
MeMOpaHa (ruazmanemMma). CTpyKTypa Iuia3MaTu4eckoil MmeMOpansl. TpaHcnopT
BEIIECTB Yepe3 IUIa3MAaTHYECKyl0 MeMOpaHy: TaccuBHBIA  (nuddyswus,
obneruénnass nudQysus), aKTUBHBIN (MEPBUYHBIA U BTOPUYHBIA AKTUBHBIN
tpaHcnopt). Ilomynponunaemocts MeMOpanbl. Pabora HaTpuii-KaaueBoro
Hacoca. DHJOLMTO3: NMUHOLUTO3, (aronuro3. Dk3ouuTo3. KierouHas creHka.
CrpykTypa 1 GyHKINU KIETOYHOW CTEHKH PACTEHHIA, TPHOOB.

[uromnazma. Iluto3ons. IluTockener. JIBukenue nuroruiasmsl. OpraHou sl
kieTkd. OpHoMeMOpaHHBIE OpPraHOWIbl KIETKU: HHAOIUIa3MaTHYecKas CeTh
(OIIC), anmapar 'onpmaku, JTM30COMBI, UX CTpOoeHHE U (yHKUIMU. B3aumocBs3b
O0JIHOMEMOpaHHBIX OpPraHOMIOB KJIETKH. CTpoeHue IpaHyJspHOTO PETUKYIyMa.
Cunte3 pacTBOopuMbIX OenkoB. CHHTe3 KIETOYHBIX MeMOpaH. [nmaaxwuii
(arpaHymsipHBI) SHAOIUIA3MATHUECKUH peTUKyiayM. CekpeTopHas QYHKIMS
annapara ['onpmxu. TpaHcmopT BemecTB B KIETKE. Bakyonn pacTUTEIbHBIX
kietok. Kierounsiii cok. Typrop.

ITosryaBTOHOMHBIE OpraHOUBI KJIETKU: MUTOXOHPHUH, TUIACTUBL.

CrpoeHne W (QyHKIMM MUTOXOHAPUN W miacTul. [lepBuuHble, BTOPUYHBIE U
CIIO)KHBIE  TIACTUABl  (POTOCHHTE3UPYIOIIMX  JYKapuoT.  XJIIOPOIUIACTHI,
XPOMOILIACTBI, JIEMKOIUIACTHI BBICIIMX PACTECHUM.

HememOpannble opranougsl kinetku CtpoeHne M (YHKIUM HeMeMOpaHHBIX
OpraHouJioB KjeTtku. Pubocombl. MukpopunamMeHnTsl. MbpllieuHble KIETKH.
Mukpotpybouku. Knerounsiii nentp. CTpoeHHEe U ABWKEHUE KIYTUKOB U
pecHruek. MUKpoTpyOOUKH UTOIUIa3MbIL. LleHTpros.

Snpo. O6Gonouka sapa, XpOMaTHH, KapHOIUIa3Ma, SIAPBIIIKK, UX CTPOEHHE H
¢byHkuu. SnepHbiii 6enkoBbl MaTpukc. IIpocTpaHCTBEHHOE pacmojOKeHHe
XpOMOCOM B MHTep(]a3HOM sisipe. benku xpomaTuHa — TUCTOHBI.

Knerounsie BrmoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KJIIETOK 3JYKapHOT
(pacTUTeNbHOM, )KUBOTHOH, IPUOHOIN)

AccUMMIIAIMS ¥ AUCCUMMIISIMS — JIBE CTOPOHBI MeTabonu3ma. Tumsl oOMeHa
BEILIECTB: aBTOTPO(HBIM W TETepOTpO(dHBIA. YUacThe KUCIOpoJa B OOMEHHBIX
mporeccax. OJHepreTuyeckoe obecrieueHne KieTku: mpeBpameHne ATD B
oOMeHHBIX Tmporeccax. DepMeHTATUBHBIM XapakKTep peakIuil KIETOYHOTO
MeTtabonu3ma. DepMEeHTHI, WX CTPOCHHE, CBOMCTBA M MEXaHU3M JICHUCTBHSL.
Kodepmentsl. OTimuns pepMEeHTOB OT HEOPraHUUYECKUX KaTaln3aTopoB. benku-
AKTUBATOpPbl M OEINKH-WHTHOUTOPHL. 3aBUCUMOCTH CKOPOCTH (PEepMEHTATHBHBIX




peaKuii OT pa3IMYHBIX (PAKTOPOB.

[lepBuuHBIl CHUHTE3 OpraHMYECKHWX BellecTB B kierke. PotocuHre3. Ponb
XJIOPOIUTACTOB B mporecce ¢orocuaTe3a. CBeroBas u TeMHOBas (a3bl.
[MpoxykTuBHOCTH (OoTOCHHTE3a. BimsHue pa3nuuHbIX (AKTOPOB Ha CKOPOCTH
¢dorocunTesa. 3HaueHune HOTOCHHTE3A.

XemocuHTe3. PazHooOpa3ue opraHu3MOB-XEMOCHHTETUKOB: HUTPUDUIHPYIOIIHEC
OakTepuu, Kene300aKTepur, cepoOaKTepuu, BOAOPOJHbIC OakTepuu. 3HAUYCHUE
XEMOCHHTE3a.

Ana’poOHble opraHu3Mbl. Bunel Opoxenus. [IpogykTel OpokeHHS H HX
UCIOJB30BAHUE YEIIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30YyIUTENN OOJIE3HEH.

AdpoOHBIC OpraHu3Mbl. DTanbl SHEPreTHYECKOro oOMeHa. [1oaroToBUTEIbHBIM
sTan. [ uKoan3 — 6eCKUCIOPOIHOE PACHICTIIICHHUE TIFOKO3BI.

buonornveckoe OKHCICHUE, WU KJICTOYHOE JbIXaHWE. Pojb MHTOXOHIpUU B
mporeccax OHMOJIOTUYECKOTO OKHCJICHHSI. Huknmnaeckue peaxIuu.
OxwuciurensHoe ¢GochopunupoBanue. [IpenmyiecTBa a3poOHOr0 MyTH OOMEHa
BEIIECTB Mepe aHadpoOHBIM. D(PPEKTUBHOCTD IHEPTEeTHIESCKOTO 0OMEHa
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Peakuuu matpuyHoro cuHte3a. [IpuHIMI KOMIUIEMEHTAPHOCTHM B peaKLUAX
MaTpUYHOr0 cuHTe3a. Peann3anus HaciaeICTBEHHOM nHpopmalmu. I'eHeTnyeckuii
KOJI, ero coucrBa. Tpanckpunuusa — Marpuusbslidi cuHTe3 PHK. IIpmHnmmnsr
TPAHCKPUIILIUN: KOMIUIEMEHTAPHOCTh, aHTUIIAPAJIJICIIBHOCTh, ACUMMETPUYHOCTbD.
Tpancnsmus u e€ sramel. Yuactue TpancnoptHeix PHK B OmocunTtese Oernka.
VYcnoust OuocunTe3a Oenka. KonupoBanue amMuHOKUCIOT. Ponb pubocoMm B
OuocuHTe3e Oenka.

Opranuzanus reHomMa y IpoKapuoT U dyKapuoT. Perymsius akTUBHOCTH F'€HOB y
npokapuot. ['unotesa omepona (. XKaxob, XK. Mano). Perynsauuss oOMeHHBIX
IpoLeccoB B KieTke. KiieTounslil romeocTas.

Bupycbl — HekneTouHble (OpMbI KU3HM U OOJIUratHele napasuthbl. CTpoeHue
MPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHOQaros.

BupycHrple 3a0oseBaHust 4delloBeKa, KMBOTHBIX, pactenmii. CITN, COVID-19,
COLIMAJIbHBIE M MEUIIMHCKUE MPOOIIEMBI

Knerounslii 1ukn, ero mnepuoabl W perymsauusa. Marepdaza u  MuTO3.
Oco0eHHOCTH TPOIIECCOB, MpOTEKaIuX B HHTepdase. [loaroroBka KIeTKH K
nenenuto. [IpecunreTmyeckuii  (MMOCTMUTOTHYECKUM), CHUHTETHYECKUH U
MTOCTCUHTETUYECKHH (TPEeMUTOTHYECKHI ) TEpUOAbI HHTEP(ha3bI.

Matpuunslii cunres JAHK - permkanusa. [lpunnunsr perumkanuu  JIHK:
KOMIUIEMEHTAPHOCTh, ITOJIYKOHCEPBATUBHBIM CHHTE3, AHTHUIAPAJUIEIBHOCTb.
Mexannsm permmkanuu JJHK. Xpomocomsl. Ctpoenne xpomocom. Tenomeps! u
TemoMepa3a. XPOMOCOMHBIM Ha0Op KIETKH — KapuoTwil. JIUMjmowmHbd U
rarIouAHbIA  HAaOOpbl XpomocoM. ['omosiornunble XpomocoMbl. IlonoBeie
XPOMOCOMBI.

Jlenenue xietkn — MuTo3. CTaguu MHUTO3a U MPOMCXOASIINE B HUX ITPOLIECCHI.
Tunel muto3a. KapnoknHes W IMTOKHMHE3. buonornueckoe 3HaueHHE MUTO3a.
Perynsauus MuToTHYECKOTO IUKIA KIeTkH. [Iporpammupyemas kieroyHasi ruOenib
— anomnTo3.

D yHKIIMOHAIbHAsA TEHOMHKA

Opranusm Kak OMoJIOrHyecKas cucTeMa

3.1

OMHOKIJIETOYHBIE, KOJIOHHAJIbHBIE, MHOTOKJICTOYHBIE OpraHu3Mbl U
MHOT'OTKAHCBBIC OPraHU3MBbI.
dopMBl pPa3MHOKEHHS OpPraHU3MOB: Oecrojoe (BKJIIOYash BEreTaTUBHOE) |
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nojoBoe. Buapl  0Gecrmonoro  pasMHOXKEHHUS:  IMMOYKOBAHHE, CIOPYJISIMS,
(dbparMeHTaIus, KJIOHUPOBAHUE.

[TonoBoe pazmuoxenue. [lonoBbie kneTkyu, uinu rameTsl. Meito3. Ctaguu meiosa.
[ToBenenue xpomocoMm B meio3e. Kpoccunrosep. buosiornyeckuii cmbicii Meiio3a
1 IIOJIOBOTO Iporecca. Melo3 U ero MecTo B )KU3HEHHOM LIMKJIE OPIraHU3MOB.
[IpenzaponpiieBoe pazButue. l'ameroreHe3 y X uBOTHBIX. [losioBBIE »Kelne3bl.
OOpa3oBaHne W pa3BUTHE TMOJOBBIX KiIeTOK. CrepMaToreHe3 M OOTEHE3.
Crtpoenne moJjoBbIX KiIeTOK. OIIOIOTBOpEHHE U AMOPHUOHATIBLHOE pPa3BUTHUE
*KUBOTHBIX. CIIOCOOBI OTUIOIOTBOPEHUS: HApYKHOE, BHYTpeHHEe. [lapTeHorenes.
NupuBunyanbHoe pa3BuTue opraHu3mMoB (oHToreHes3). Craauu smOpHOreHesa
KHMBOTHBIX (Ha mpumepe JsrymkH). JIpo6nenue. Tunsl apodnenus. OcobeHHOCTH
NpoOJieHrs MIIEKOMUTAIONIMX. 3apObIIIeBbIE JHUCTKU (racTpylislus). 3akiaaka
OpraHOB W TKaHEW W3 3apOJIbIIIEBbIX JIMCTKOB. B3aMMHOE BIMSHUE 4YacTed
pa3BUBAIOIIErocs 3apofbliia (IMOpUOHANbHAS HHAYKLHKA). 3akiajka IJiaHa
CTPOEHHUSI KHBOTHOTO KaK pe3yJbTaT HEpapXU4EeCKHUX B3aMMOJACHUCTBUI TI'€HOB.
Bnusaue Ha >MOpHOHaNBHOE pAa3BUTHE PA3IUYHBIX (DAaKTOPOB OKpYXkKaromien
Cpelbl.

Poct u pa3zButue xuBoTHbIX. [TocTomMOpuoHanbhblil nepuo. [Ipsimoe u Henmpsamoe
pazButue. Pa3Butne ¢ meramopdo3oM y O€ClO3BOHOYHBIX W TIO3BOHOYHBIX
KUBOTHBIX. buosiornueckoe 3Hau€HUE MPAMOrO M HEMNPSAMOIO pa3BUTHUSA, HUX
pacnpocTpaHeHue B mnpupoje. Tumbl pocta XKUBOTHBIX. DaKTOpHl peryiasluu
pocta JKMBOTHBIX M 4enoBeka. CTaJuud MOCTIMOPHUOHATBLHOTO pPAa3BUTHUS Y
KUBOTHBIX U 4esioBeKa. [lepnosibl OHTOreHe3a yeaoBeKa.

PasmHoxeHne u paszButue pacteHuid. ['ametrodput u cnopoputr. Meiio3 B
KU3HEHHOM IMKJIe pacteHuil. (OOpa3oBaHue CHop B TMpoIlecce Meio3a.
I'amerorenes y pacrenuil. OIUIOZOTBOPEHHWE M PA3BUTUE PACTUTEIBHBIX
OpraHu3MoB. J[BOIfHOE OIUIOJOTBOPEHHE Y LIBETKOBBIX pacTeHuil. OOpa3zoBaHue U
pa3BuTHE CEMEHU. MeXaHU3MBbI PETYJISLIMN OHTOTE€HE3a Y PACTEHUM U KUBOTHBIX

Ucropust crTaHOBIEHMST M pPa3BUTUS TE€HETUKM Kak Hayku. (OCHOBHBbIE
FEHETUYECKHUE TOHATHS W CUMBOJIBI. ['OMOJIOTMYHBIE XPOMOCOMBI, aJlJIEIbHBIE
IEHbl, AJbTCPHATUBHBIC IPU3HAKHU, JOMUHAHTHBIM M PEUECCUBHBIA NPU3HAK,
TOMO3HUTOTa, TETEePO3UTr0Ta, YHCTas JIMHUS, THOPUIBI, TEHOTHUI, (HEHOTHII.
OcHOBHBIE =~ METONBI TEHETUKH: THOPUAOJOTMYECKUN, I[UTOJIOTUYECKUH,
MOJIEKYJIIPHO-T€HETUYECKUI

3.3

Mouorubpuanoe ckpemubanue. [lepsoiii 3axkoH MeHienst — 3aK0H eJMHO00pa3us
ruOpuoB mepBoro rmnokojeHus. IlpaBuino goMuHupoBaHus. Bropoil 3akoH
MeHngens — 3akOH paclIelyIeHuss Mpu3HAKoB. LluTonormueckne OCHOBBI
MOHOTHOPHUAHOTO CKpelnBaHus. [ umores3a 4MCTOTH raMerT.

AHanmu3upyromee ckpemuBaHue. [IpoMexyTouyHBI XapakTep HacleqOBaHUS.
Paciennenue npu3HaKkoB IPU HENIOJIHOM JOMUHUPOBAHUH.

JurubpunHoe ckpemuBanue. Tpetuil 3akoH MeHenss — 3aKOH HE3aBHCHUMOI'O
Haclle/IoBaHWsT ~ NpU3HAKoB.  LluTonorndyeckue  OCHOBBI  JAUTHOPHUIHOTO
CKpELIUBaHHUS.

CueruieHHoe HacienoBaHue mnpusHakoB. Pabotst T. Moprana. CueruieHHOe
HACJICNOBAHUE TE€HOB, HAPYIIECHUE CLEIUICHHA MEXIy TIeHaMH. XPOMOCOMHas
TEOpPHsI HACJIEICTBEHHOCTHU.

I'enernka mosa. XpOMOCOMHBIM MEXaHWU3M OIpEIeTeHHs Mojia. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIl M reTeporaMeTHbii noi. I'eHetndeckas
CTPYKTypa IOJIOBBIX XpomocoMm. HacnenmoBaHme mNpU3HAKOB, CLEIUICHHBIX C
IIOJIOM.




l'enoTun kak uenoctHas cucrema. [lnenorponus — MHOKECTBEHHOE JEHCTBUE
refa. MHOXECTBEHHBIM aUieaIu3M. Bs3auMoaeilicTBUEe HeaUIEIbHBIX TI'€HOB.
KommemenrapHocts. Onuctas. [lonumepus

3.4

3.5

3.6

BzaumoneiicTBue renotuna u cpensl npu GopmupoBanun penotuna. I3MeHYMBOCTb
npu3HAaKkoB. KauecTBEHHbIE M KOJMYECTBEHHBIE MPHU3HAKK. Buabl M3MEHUMBOCTH:
HEHACJIEACTBEHHAs U HACJIEICTBEHHAS.

Momudukanonnas  u3MeHuuMBocTb.  Pomb  cpempl B (GopMHPOBaHHUU
MoAM(UKAIMOHHON n3MeHYnBocTH. HopMa peakuuy npu3Haka. BapuaroHHbIi psg
u BapuanumonHas kpuBas (B. HWoranncen). CpoiictBa MOAM(HUKAIIMOHHON
W3MEHYHUBOCTH.

I'enotunumyeckas n3MeHUUBOCTh. CBOMCTBA F€HOTUITMYECKON M3MEHYUBOCTH. Buibl
TEeHOTUITNYECKON M3MEHUYMBOCTH: KOMOMHATHBHAS, MyTAllMOHHASI.

KomOunartuBHas u3MeHYMBOCTh. Mei03 ¥ TMOJOBOW TpolecC — OCHOBA
KOMOWHATUBHON M3MEHYHBOCTH. POJTb KOMOMHATHBHOW M3MEHYMBOCTH B CO3/IaHUH
TeHETUYECKOro pa3Ho00pa3us B Mpe/enax OAHOro BU/A.

MyrarmonHasi BI3MEHUYMBOCTh. BHIIbI MyTalnii: reHHbIE, XPOMOCOMHBIE, TEHOMHBIE.
CroHTaHHBIE W MHIYLMPOBAaHHbIE MYTAalUWU. SIEpHbIE W IMTOILIA3MaTHYECKUE
Mytaiuu. COMaTHYECKUE U MOJIOBBIC MyTaliy. [IpuurHbI BOSHUKHOBEHUST MYTAIIHA.
Mytarenpl M HMX BIMSHME HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAI[MOHHOIO
rporecca. 3aKOH TOMOJIOTHYECKUX PsIZIOB B HaclieacTBeHHOU n3MenurnBocty (H.U.
BapuioB). BaesiiepHast ©'3MEHUYUBOCTh M HACJIEICTBEHHOCTD

Kapuorun 4enoBeka. MexayHapoaHass mporpamMma HCCIEAOBaHUS TI'e€HOMaA
YCJIOBCKA. MGTOI[BI I/ISy‘IeHI/ISI TCHCTUKHN YCJIOBCKaA: FeHeaHOFI/I‘IeCKI/IfI,
OJIM3HEILOBBIMH, IIMTOINeHETHYCSCKHI, NOMYJISMOHHO-CTATUCTUUECKUH,
MOJICKYJISIPHO-T€HETHUECKUH. CoBpeMeHHOE onpeeeHue TeHOTHIIA:
MOJITHOTEHOMHOE CEKBEHUPOBAHHE, TEHOTUIIUPOBAHUE, B TOM YHCIIE C MOMOILBIO
[M1P-anamu3a. HacnenctBennsle  3a0oieBaHHMs  4ejdoBeKa. [ e€HHbIE U
XPOMOCOMHBIE 0ose3Hu YJeJIoBeKa. bone3nn C HacJeJICTBEHHOMN
MIPEIPACIOI0KEHHOCThIO. 3HAUEHNE MEIUIUHCKONW FeHETUKU B MPEAOTBPALICHUN
U JIEYEHNH T'€eHETHUYECKHUX 3a001eBaHNii yestoBeka. CTBOJIOBEIE KIIETKU

JloMecTukanus 1 cenekuus. 3apoxkaeHue CeNIEKIMU U JoMecTukauu. Yuenue H.1.
BapuiioBa 0 1eHTpax MPOUCXOXKACHUS M MHOTOOOpPa3usi KYJIBTYPHBIX DPAaCTEHHM.
Ponb cenexkimu B coO3qaHUM COPTOB PACTEHU U MOPOJI KUBOTHBIX. COpT, Mopoaa,
mTaMM. 3aKOH TOMOJIOTUYECKHUX PSJIOB B HACIEACTBEHHOW u3MeHumBocTH H.H.
BaswuioBa, ero 3nadueHue st CENEKIIMOHHON pabOTHI.

Metoapl  CeneKIMOHHOW paboThl. VICKYCCTBEHHBIM OTOOp: MAacCOBBIA H
VHIUBUYIbHBI. Ortanel KOMOMHAIIMOHHON CEJICKIINH. UcnreiTanue
MPOU3BOJUTENCH MO TOTOMCTBY. OTOOp TO TEHOTHIYy C TIOMOIIBIO OIICHKHU
(dbeHoTHIa MOTOMCTBA M OTOOP 10 T€HOTHUITY ¢ IoMolkio aHanu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METOJI CelIeKIIMOHHON padoThl. PagnannoHHbIi 1
XUMUYECKAM MyTareHe3 KaK WCTOYHHUK MYyTalluid y KyJbTYPHBIX (HopM
opranu3MoB. lcnonb3oBaHME TEHOMHOIO pENAKTUPOBAHHUS M METOIOB
pekomOuHanTHBIX JIHK mi1s momydeHust nCXoIHOTO MaTepHaia Jisl CEJICKIUH.
[omy4yenne mnonuruionioB. BHyTpuBHIoOBas rubpuamsauus. bruskopoacTBeHHOE
CKpelMBaHue, WM WHOpuauHT. HepoJaCcTBEHHOE CKpeIMBaHWe, WM ayTOPWIWHT.
I'erepo3uc u ero mpuumnsl. Mcnonb3oBaHue rereposuca B cenekimu. OtnanéHHas
ruOpuam3aiys. [lpeogonenne Oecrutomusi MEXBUIOBBIX THOpUIOB. JlocTimkeHus
CEJICKLIMU PACTEHUH U KUBOTHBIX

3.7

OOBEKTHI, UCMIONB3yEMbIE B OMOTEXHOJIOTUH, — KJIIETOUHBIC U TKAHEBHIE KYIbTYPHI,
MUKPOOPIaHU3MbI, HMX  XapakTepucTuka. TpaaunuoHHas  OHWOTEXHOJOTHS:




xneOorneyeHre,  MOJy4YeHHE  KUCIOMOJOYHBIX  HPOIYKTOB,  BUHOJENHE.
Muxkpobuonorunueckuid cuHTe3. OOBEKTHI MHKPOOMOJOTHYECKMX TEXHOJOTHM.
[IpousBojmcTBO  Oenka, AaMHHOKHCIOT W BUTaMUHOB.  VckyccrBeHHoe
OIUTIOIOTBOpEHUE. PEKOHCTPYKIMS SHLEKIETOK W KIOHUPOBAHUE >KUBOTHBIX.
Mertoa TpaHCIUIaHTalUU SAEP KIETOK.

XpoMOCOMHass MW TeHHas HWHXeHepus. VICKyCCTBEHHBIM CHUHTE3 T€Ha U
KoHCTpyupoBanue pexomOunanTHeix JIHK. JlocTmkeHus © TEpCHEKTHUBBI
XpOMOCOMHOW ¥ TeHHOW MHXEeHepuH. MenuuuHcKkue OHOTEXHOJIOTHH.
Hcnonb30BaHKe CTBOJIOBBIX KIETOK

CucreMa 1 MHOTOOOpa3ye OpraHMIecKOro Mupa

4.1

4.2

4.3

buonoruyeckoe  pasHooOpasume  opranusmoB.  CoBpeMEeHHas  cucTeMa
opranudeckoro wmwupa. IlpuHnmnel knaccupukanuu opraHu3smMoB. OCHOBHBIE
CUCTCMATUYCCKUC I'PYIIIIbI OPTraHHU3MOB.

OCOOEHHOCTH CTPOEHUS U JKU3HEAEATEIBHOCTU OJHOKJIETOYHBIX OPraHU3MOB.
bakrepun, apxeu, OHOKIETOYHbIE TPUOBI, OJHOKIETOUYHBIE BOJOPOCIH, IAPYTHE
npotuctbl. KoloHnansHele opraHu3Mel. [[BIKEHNE OHOKIICTOYHBIX OPraHU3MOB:
amMEOOuHOE, KT'YTUKOBOE, PECHUYHOE. 3allUTa Yy OJHOKJIETOYHBIX OpraHU3MOB.
Pa3apaxuMoCTh y OHOKJIETOYHBIX OPraHU3MOB. TaKCHCHI

MHorokJjeTouHble pacteHus. B3auMocBs3p 4acTeii MHOTOKJIETOYHOI'O OpraHu3Ma.
TkaHu, opranbl U CHCTEMBbl OPraHOB MHOTOKJIETOYHOrO opraHuzma. Opranusm
Kak enuHoe 1enoe. TkaHu pacTeHUd. TuIBl pacTUTENbHBIX TKaHEM:
oOpa3oBaTenbpHasi, IOKpPOBHAas, MPOBOJAIIAS, OCHOBHAas, MeXaHHWYecKas.
OcobeHHOCTH CTpoeHus, PYHKIMH U pacloI0kKEeHUsl TKaHEel B opraHax pacTeHHM

BereraruBHble M TeHEpaTUBHBIE OpraHbl pacTeHNd. OYHKIIMN OPraHOB U CHCTEM
opranoB. Kapkac pacreHunii. J[BM>keHNE MHOTOKJIETOUYHBIX PACTEHUN: TPOIIU3MBI U
Hactuu. llornomeHne BOABI, YIVIEKHCIONO ra3a W MUHEPAIBHBIX BEIIECTB
pactenusimu. Jlpixanue pacreHuil. uddysus razoB yepe3 MoBEpXHOCTh KIETKU.
TpancnopTHele cucTeMbl pacTeHHil. Beiienenue y pacrtenmii. 3ammuta y
MHOTOKJIETOUYHbIX pacTeHuil. Kyrukyna. CpencrBa NMacCMBHOM M XMMHUYECKOH
3amuThl. OUTOHIMIBL.

PasgpaxkxuMocTs M perynsauus y OpraHusmMoB. PasgpakuMoCTb U peryisuus y
MHOT'OKJIETOYHBIX pPacTeHUI. POCTOBBIE BEIIECTBA U UX 3HAYEHUE

4.5

4.6

MHOTOKJIEeTOUYHBIE  JKMBOTHBIE. B3amMocBA3h,  YacTell  MHOTOKIJIETOYHOTO
opranu3ma. TkKaHH, OpraHbl U CUCTEMbl OPraHOB MHOTOKJIETOYHOTO OpraHu3Ma.
Opranusm kak eauHoe 1enoe. ['omeocra3. TkaHU )KMBOTHBIX M Ye€lIOBEKa. THUIIbI
KUBOTHBIX TKaHEW: SNUTEIUalbHAas, COCIMHUTENbHAs, MBbIIICUYHAs, HEpBHas.
OcobenHoctu cTpoeHHs, (QYHKIIMA M PACMOJIOKEHUS TKAaHEW B opraHax
JKMBOTHBIX M YeJIOBEKa

Oprasbl U CUCTEMBI OPTraHOB KUBOTHBIX. DYHKIIUU OPraHOB M CHCTEM OpPraHOB.
Omnopa Tenma opraHu3mMoB. CKeleTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
XKUBOTHBIX. HapyxHbiii U BHyTpeHHUH ckeneT. CTpO€HHE U TUIBI COCIUHEHMS
KOCTEH.

JIBM)KEHHME MHOIOKJICTOUHBIX JKMBOTHBHIX. IluTanue JKUBOTHBIX. IluTaHume
MMO3BOHOYHBIX )KHMBOTHBIX. [[pixaHue xuBOTHBIX. KokHOE npixanue. XKabepHoe u
JIEroYHOE JhIXaHHUe.

JIpIxaHue TMO3BOHOYHBIX YKHMBOTHBIX. OBOJIOLMOHHOE YCIO0XKHEHHUE CTPOCHHS
JIETKUX II03BOHOYHBIX JKMBOTHBIX. JIbIXaTelbHas CHUCTEMa 4YeaoBeKa. MexaHu3M
BEHTWJISILIMM JIETKUX y MNTUI W MJEKOMUTAIOMMX. TpaHCHoOpT BEIIECTB Y
opraHu3MoB. TpaHCIOPT BEIIECTB Yy >KMBOTHBIX. KpoBeHocHas cucrema u eé




5.1

opranbl.  KpoBeHOocHas  cuctemMa  TIO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpOBOOOpalieHusl. OJBONIOIMOHHBIE  YCIOXKHEHUS CTPOEHUS KPOBEHOCHOM
CUCTEMBI MO3BOHOYHBIX JKMBOTHBIX. BEIfeNneHue y opraHu3MoB. Briaenenue y
KHUBOTHBIX. COKpaTUTENbHbIE Bakyosid. Opransl BoiieneHus. CBs3b MOJIOCTH Tela
C KPOBEHOCHOM WM BBIICIUTEIIBHON cuUcTeMamu. BrplielieHMe y MNO03BOHOYHBIX
KUBOTHBIX. 3allldTa Yy MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpoBBI U uX
MIPOU3BOTHBIC.

Pa3znpaxxuMocTh U peryisuust y opranu3MoB. Pa3apakuMocTh y OAHOKIETOYHBIX
opranm3moB. Takcuchl. Pa3apakuMOCTh W PEryysilius y MHOTOKIJIECTOYHBIX
pactenuii. PocToBble BellecTBa U UX 3HAaYCHHE.

HepBHas cucrema u pediiekTopHas Peryisius Y MHOTOKJIETOYHBIX YKHBOTHBIX.
HepBnas cuctema u e€ otaensl. DBOMIOIMOHHOE YCIOXKHEHHE CTPOCHHSI HEPBHOM
CUCTEMBI y KUBOTHBIX.

Pa3pabotka anroputmMoB u mporpamm ans 3Q¢eKkTUBHON (GYHKIMOHATHHOU
aHHOTAITUU TCHOMOB, TPAHCKPHUIITOMOB, MIPOTEOMOB, MeTab0JIOMOB
MHUKPOOPTaHU3MOB, PACTEHUH, JKUBOTHBIX M YEJIOBEKa

OpraHI/IBM YCJIOBCKA M €T0 310POBLEC

Opransl ¥ cUCTEMBI OPraHOB 4yesoBeka. OTaenbl TOJIOBHOTO MO3ra IIO3BOHOYHBIX
KHUBOTHBIX. Peduekc u pedumekropnas nyra. be3ycioBHbIE H  yCIOBHBIC
peduexcel. I'ymopanbHast peryiasuuss U SHAOKPHHHAs CHCTEMa JKUBOTHBIX U
yesoBeka. JKenes3sl JHIOKPUHHONW CUCTEMBI U MX TOPMOHBI. J[eCTBUE TOPMOHOB.
B3auMocBs3p HepBHON M 3HIOKpUHHOW cucteM. [unoramamo-runodusapHas
cuctema. Pednekc u pediekropHas ayra. besycinoBHble U yCIOBHBIE pedIeKCh

5.2

3ammTa opranu3ma oT OosiesHed. MimmyHHast cuctema venoBeka. Kietounsiii u
TYMOpaJIbHBIH MMMYHHMTET. BpoXXa€HHBINA, NpHOOpeTEHHBIN crennduyeckui
UMMYyHHUTET. Teopusi KIOHaNbHO-celeKTUBHOro ummyHutera (IL.Dpaux,
®.M.bepner, C.ToneraBa). BocnanutenbHble OTBETHl OpraHu3MoB. Poib
BPOKJIEHHOIO HMMYHHUTETA B Pa3BUTHUU CUCTEMHBIX 3a00JI€BaHUI

5.3

KpoBeHocHast cucrema u e€ opransl. Cep/ie, KpOBEHOCHBIE COCY/Ibl U KPOBb.
Kpyru kpoBoobpaienus. Pabora cepaiia u e€ peryiasuus

5.4

Jbixanue yenoseka. [{ud¢ys3us razoB uepe3 NoBEpXHOCTh KIETKHU. [lpixaTenbHas
cucreMa 4YeloBeKa. JlpIxarenbHas  IOBEPXHOCTb. Perymsmus  abIXaHus.
JlpixaTenbHble 00BEMBI

5.5

[MumeBaputensHas cucrema uenoBeka. OTIENbl MHINEBAPUTEIHFHOTO TPAKTa.
[MumeBapuTenpHble  Kene3bl.  BHYTpUNIONOCTHOE W BHYTPHUKIETOYHOE
MUIIEBAPEHUE

5.6

ITokpoBel M wux mnpousBojaHble. Opranbl BblaeneHus. Ilouku. Crtpoenue u
¢byHkuroHupoBanue HedpoHa. OuIbTpaIMs, ceKpelus U 0OpaTHOE BCAachbIBaHHE
KaK MEXaHU3MBbI pabOoThl OpraHoB BbleseHus1. OOpazoBaHuEe MOYH Yy YEJIOBEKa

5.7

HBI/I)KGHI/IG YelloBeKa: MbImieuHas cucreMa. CKeleTHBIS MBIIIOBI U HUX pa60Ta.
CTpOCHI/IC W TUIIbI COCANHCHUA KOCTeH

Teopus sBomtonnu. Pazsutre xu3Hu Ha 3emie

6.1

OpomounonHass teopus Y. JlapBuna. IIpeanochuiku  BO3HUKHOBEHMS
napsuHHU3Ma. JKu3Hb 1 HayyHas nearenbHocTh Y. JlapBuHa.

JIBrokymue cuiibl dBoTonMH BUIOB 1o Y. JlapBuHY (BbICOKass MHTEHCHUBHOCTH
pPa3MHOXXEHHS OpPTaHM3MOB, HACJCICTBEHHAs W3MEHYHMBOCTh, Ooprba 3a
CYIIIECTBOBAHME, €CTECTBEHHBIM U UCKYCCTBEHHBIM OTOOD).

Odopmnenne cuHTeTHdeckoil Teopun 3Botoiuu (CTD). HeilttpansHas Teopus
sBommonui. CoBpeMEHHasi SBOJIIOIIMOHHAST OWOJIOTHs. 3HAYEHHE SBOJIOIMOHHON




Teopuu B GOPMUPOBAHUHN €CTECTBEHHO-HAYYHON KapTHHBI MUPA

6.2

6.3

6.4

[Tonmynsimus kak ayeMeHTapHas enuHuna sBostolud. COBpEMEHHBIE METO/bI
OLICHKM T'€HETHYECKOTO pa3HOoOOpa3usi U CTPYKTyphl Homynsuuid. M3menenue
reHoQoHa TOMYJSIUH KaK 3JIEMEHTApHOE SBOJIIOLIMOHHOE SIBJICHHE. 3aKOH
reHeTudeckoro paHoBecus k. Xapau, B. BaiinOepra.

OnemMeHTapHbIe (QAKTOpPHl (ABIDKYIIME CHJIBI) OSBONIONUH. MyTallMOHHBII
nporecc. KomOunatuBHass wu3MeHuUnMBOCTh. Jlpelid reHOB — ciydaiiHble
HEHANpaBJICHHbIE W3MEHEHHMS 4YacToT ajuiened B momymsuusax. Oddekr
OCHOBATEJIA. Murpanuu. W3onsmus MOTYJISLIAIA: reorpaduyeckas
(mpocTpaHCcTBEHHAs ), OMOIOruYecKast (PempoOayKTUBHAS).

EcrecTBeHHblii  0oTOOp — Hampapisironui  ¢akTop  dBoMONMUA.  DOpMBI
€CTeCTBEHHOTO OTOOpa: JBWKYIIWH, CTAOMIM3UPYIOIIMH, pa3pbIBAIOIINN
(mu3pynrusHbii). [TonoBoit oT6Op.

[IpucnocoOIeHHOCTh ~ OpPraHU3MOB  KaK  PE3yJbTaT  MHKPOIBOJIOLUH.
Bo3HukHOBeHHE  TPUCIIOCOONIGHUNH y  OpraHu3MoB.  ApoMopdo3bl U
uanoanantauuu. Ilpumepsl npucnocoOnenuil y opraHu3MoB. OTHOCUTEIBHOCTh
MPHUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepum u crpykrypa. BupooOpasoBaHue Kak pe3ysbTaT
MUKpO3BOJIONUU. M3omsius — kimodeBod ¢dakrop BumoodOpasoBanus. I[lytu u
CTIIOCOOBI BHI000pa30BaHUS: QJJIOTIATPHYECKOE (reorpaduueckoe),
cUMIaTpudyeckoe  (IKOJIIOTUYECKOE),  «MTHOBEHHOE»  (MOJUIUIOMIU3aIus,
rubpuamzaiys). JJmuTenbHOCTh SBOTIONUOHHBIX MTPOIIECCOB.

MexaHu3mbl GOPMHUPOBAHUS OHOJIOTHYECKOTO pa3HO0Opa3usl.

Ponp 3BomtonMoHHON OMOIOTMU B Pa3pabOTKe HAyYHBIX METOJIOB COXpPaHEHHS
O6uopazHooOpasus. MUKpPOIBOJIIOLUS U KOIBOJIIOLUS MAapa3UTOB U UX XO35EB.
Mexanu3mbl pOpMHPOBaHUS YCTOMUYMBOCTH K aHTUOMOTHKAM M CIIOCOOBI O0OPHObI
C Hel

Metoael m3ydeHus Makpo3Boirouuu. [lageoHTomorndeckue MeTonbl M3YYEHHS
sBositoMu. [lepexonubie GopMbl 1 PUIIOTeHETUYECKHE PSABI OPTAHU3MOB.
buoreorpagudeckue metonbl u3yueHus sBotoruu. CpaBHeHUE (I0pbl U GayHbl
MaTepuKOB M OCTpOBOB. broreorpaduueckue odiaactu 3emin. Buasi-sHieMuku u
PEJIHUKTBHI.

OMOpHOIOTHYECKHE UM CPaBHUTENIbHO-MOPQHOIOTUYECKUE METO/Abl HU3yUYEHUS
IBOJIIOLIMU. ['€HeTHYecKne MEXaHU3Mbl HBOJIIOLIMM OHTOTE€HE3a W IOSBIICHUS
SBOJIIOIIMOHHBIX ~ HOBHIECTB. | OMOJIOTHYHBIE W  AQHAJOTUYHBIE  OpPTaHbI.
PynumeHntapHsle  opraHbl M aTaBU3Mbl.  MOJIEKYJIIpPHO-T€HETUYECKHE,
OMOXMMHYECKHE M  MaTeMaTU4YeCcKWe  METOJbl  U3YYEHHS  DBOJIOLUU.
I'omonoruunsie reHsl. CoBpeMEHHBIE METObl MOCTPOEHUS (PUIOTEHETHYECKUX
JIepEBbEB.

XPpOMOCOMHBIE MYTAllMU U 3BOJIIOLMSI TEHOMOB.

O6mme 3akoHOMEpHOCTH (TIpaBWiIa) HBOMIONKUA. HeoOpaTHMOCTh 3BOJIOIUH.
AnanTtuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB 3BOIIOLUU

Hayunble rumoTessl MNpPOMCXOXKIACHUS KU3HM Ha 3emisie. AOHOreHes U
naHcnepMus. JloHay4dHble IPEACTABIECHUS O 3apOKACHUM KU3HU (KPEALIMOHU3M).
I'mnoTe3a MOCTOAHHOTO CaMO3apOXKICHUS JKU3HHU U €€ ONPOBEPIKEHUE ONBITAMHU
®. Pemu, JI. Cnamranuanu, JI. Ilactepa. IlpoucxoxkneHue IKU3HM U
acTpOOHOJIOTHSI.

OcHoBHBIE 3Tallbl HEOpraHUYEcKoM 3Boitonuu. [lmanerapHas (reosormueckas)
ABOMIONUSA. XHMHYECKass OdBOMIONUA. AOWOTCHHBIM CHHTE3 OpPraHUYECKUX
BemecTB U3 Heopranmdeckux. Omeir C. Muwmiepa u I'. FOpu. OOpa3oBaHue




nosnMepoB U3 MoHoMepoB. Koanepsartnas runore3a A.M. Onapuna, runoresa
nepBuuHoro OynboHa JIk. XomaeitHa, reHetmdyeckass rumotesa [. Mémrepa.
Pu6o3umer (T. Yek) u rumotesa «vupa PHK» VY. I'mnbepra. @opmupoBanue
MeMOpaH U BO3HUKHOBEHHE NMPOTOKIIETKH.

Hctopus 3emnu u meroapl e€ usyudeHus. Vckonmaemble OpraHMYeCKHE OCTAaTKH.
I'eoxpononorust u e€ Meronsl. OTHOCUTENbHAS M a0OCONIOTHAsE T€OXPOHOJIOTHSL.
I'eoxpoHosornyueckas 1mkasua: 0HbL, Ipbl, HEPUOJIBL, JTOXH.

HavanbHele 3Tanel opranndeckoil 3Boiouud. [losiBieHne M 3BOJIIOLMUS MEPBBIX
KJIETOK. OBOMIOLUS MeTabonu3ma. BO3HMKHOBEHHE TMEPBBIX IKOCHUCTEM.
CoBpemeHHbIE MUKPOOHBIE OMOIIIIEHKU KaK aHaJor MepBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokapruoThl U 3yKapHOTHI.

[Ipoucxoxaenne sSykapuoT (CUMOHMOreHe3). DBOJIOIMUOHHOE MPOUCXOXKICHUE
BUpYycoB. IIpoucxokeHue MHOTIOKJIETOYHBIX OpraHu3MoB. Bo3HukHOBeHUE
OCHOBHBIX T'PYII MHOTOKJIETOUYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tamnbl SBONIONHMU BBICHIMX pacTeHuil. OcHOBHBIE apoMopdo3bl
pactenuil. Bbixon pacrenuit Ha cymy. [losiBneHue CHoOpOBBIX pacTeHU U
3aBoeBaHne umu cymu. CemeHHble pacreHus. llpoucxoxkieHue IBETKOBBIX
pacTeHui.

OcHOBHBIE 3Tamnbl H3BOJNIONHMU JKABOTHOTO Mupa. OCHOBHBIE apoMoOp(O3bI
KUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIIEHHE COBPEMEHHBIX
tunos. [lepBrie XOpnoBbIe XKUBOTHBIE. JKU3Hb B BOJE. DBOJIOLHUS TO3BOHOYHBIX.
[Ipoucxoxaenne ambubuii u pentiuid. [IporcxoxxaeHre MIEKONMUTAIONUX U
ntuy. [lpunnun xmrodeBoro apomopdosza. OcBoeHue OECHO3BOHOYHBIMH U
IT03BOHOYHBIMU KUBOTHBIMH CYIIIH.

Pa3BuTHe xu3HM Ha 3eMJie Mo ApaM M MeproJaM: apXxel, MpoTepo30i, Maaeo3ou,
Me3030i, KaiiHO30i. OOmas xapakTepuUCTHKa KJIMMaTa M TIe0JOrHYecKUX
npoueccos. [losiBIeHNE U paclBET XapaKTEPHBIX OPraHU3MOB. YTJe00pa3oBaHue:
€ro yCJIOBHs U BIMSHUE Ha Ta30BbIi cocTaB aTMochepsl.

MaccoBble BBIMUPAHHS — 3KOJOTHYECKHE KpHU3UCHl mpoiioro. [lpuuusbl u
CIIECTBUSI MAacCOBBIX BbIMHpaHUi. COBPEMEHHBIN IKOJOTMYECKUN KPHU3UC, €0
0COOEHHOCTH

6.5

Paznenst w 3agmaum aHTpomosyoruu. Metonel aHTpornosiorud. CTaHOBIIEHHE
IIPEICTaBICHUN O MPOMCXO0KIEHUH uenoBeka. COBpEMEHHBIE HAyYHbIE TEOPHUH.
CxoacTBO 4emoBeKa C KUBOTHBIMU. (CHCTEMAaTHMYECKOE IOJIOKEHHE YeJIOBEKa.
CBugerenbcTBa  CXOJACTBA  4YEJIOBEKAa C  KUBOTHBIMH:  CPAaBHUTEIBHO-
MOP(OJIOTHIECKHE, AMOPHOTIOTUYECKHE, ($U3HOTIOTO-OMOXUMUYECKHE,
noseieHueckue. OTIn4ms 4enoBeka OT )KMBOTHBIX. [IpAMOX0KIeHNE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3zBUTHE TOJOBHOIO MO3Ta U BTOPOl CUTHAJIBHOM
CUCTEMBI.

JIBmokymue cuibl ((akTopbl) aHTpONOreHe3a: OMOJIOrMYecKHe, COLUaIbHbIE.
CooTHolleHrne OMOIOTHYECKUX U COLUANIBHBIX (DPAKTOPOB B aHTPOIIOT€HE3E.
OCHOBHBIE CTaAMU AHTPOIOreHe3a. ABCTPAIONUTEKH — ABYHOTHE IIPEIKH JIFOIEH.
UYenoBek  yMenblil, IepBble  H3TOTOBICHUSA Opyaui  Tpyaa. UYenosek
MPSMOXOJIAIIMKA W TEPBBIA BBIXOA JIOACH 3a mpenensl Adpuku. YemoBek
reienp0epreckuii — oOmuUi TpPeJoK HEaHIePTATLCKOrO YellOBEKa W YellOBEKa
pazymHoro. YenoBek HeEaHIEPTaTbCKUUA KaK BHJ JIIOACH XOJIOJHOIO KIMMATta.
UYenoBek pasyMHBIM COBPEMEHHOI'O THIIA, JEHUCOBCKHMM YEIIOBEK, OCBOCHUE
KOHTHHEHTOB 32 MpeneiaamMu AQpuku.

DOBOIIOLIUSL  COBPEMEHHOTO 4YelloBeKa. EcTecTBeHHBIH OTOOp B MOIMYJSAIMIX
yesoBeka. MyTalmoHHBIA mporiece U nmoauMopdusm. TlonyasiimoHHbIE BOIHBI,




npetid reHoB, Murpanus U «3OPEKT OCHOBATEINS» B MOIMYJISIIHISIX COBPEMEHHOTO
YeJI0BEKA.

Yenoseueckue pacel. Ilomstue o pace. bonpmme pacel:  eBponeougHas
(eBpasmiickas), aBcTpajlo-HerpoujHas  (PKBaTopuaibHas), MOHIOJOUAHAS
(asmaTcko-aMepHuKaHCKas). Bpemsi U myTH pacceleHMsl 4YelnoBeKa I10 IUIAHETE.
EnuncTBO  4yenoBeweckux pac. HaydyHas  HECOCTOSATENBHOCTh — pacu3Ma.
[TpucnocoOIeHHOCTh YelloBeKa K pa3sHbIM YCIOBUSAM OKPY)KAIOLICH Cpesbl.
Bnusaue reorpaduyeckoit cpeasl M Apeiipa reHoB Ha MOpQOJOTHI0 U
(U3MONIOTHIO YeIOBeKa

DKOCUCTEMBI U TIPUCYILIME UM 3aKOHOMEPHOCTHU

7.1

7.2

Pa3nens! u 3agaun sxosioruu. CBsi3b 3KOJIOTUH C IPYTUMH HayKaMHU.

Mertoabl skonoruu. IloneBble HaOMrOAEHUS. OKCIEPUMEHTHI B  3KOJOTHMH:
NpUPOAHbIE U JiabopaTopHble. MoOJenupoBaHUE B 3KOJOTMU. MOHUTOPHUHT
OKpY>Karollel cpesibl: JIOKaJIbHBIN, perHOHATIBHBIN U IT100aJIbHBIN

Okosorndyeckue (GaxkTopbl U 3aKOHOMEpHOCTH ux JedctBus. Knaccudukanums
9KOJIOTHYECKUX  (PAaKTOpoB: abmoTHYecKHe, OWOTHYECKHE, aHTPOIIOTCHHEIE.
OOue 3aKOHOMEPHOCTH JIEHCTBHMSI 3KoJOrndeckux ¢akropos. IIpaBuio
munnmyma (K. Hlnpenrens, FO. JIu6Gux). TonepantHOCT. DBpUOMOHTHBIE H
CTEHOOUMOHTHBIE OPTaHU3MBI.

AbuoTtnueckue (akropsl. CBET Kak 3KoJOrHuecKuii akrop. JleiicTBue pa3HBIX
YY4aCTKOB COJIHEYHOI'O CIIEKTpa Ha OpraHu3Mbl. OKOJOTMYECKHE TPYIIIbI
pacTeHMii U >KMBOTHBIX 0 OTHOIIEHMIO K cBeTy. CHUrHaibHas pojib CBETA.
doTtonepuoausM.

Temnepatypa kak dkojorumdeckuil ¢akrop. /JlelictBue Temmeparypbl Ha
opranusMsl. [JoMKHUIOTEpMHBIE U TOMONOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxHocte kak skojorndeckuit ¢aktop. [Ipucnocobnmenus pacteHMH K
noJiiep>kaHuio BogHoro OanaHca. Kiaccugukanus pacTeHHl 1O OTHOLIEHHIO K
BoJie. [Ipucnocobaenns )KUBOTHBIX K M3MEHEHHIO BOJTHOTO PEKUMA.

Cpenbl oOuTaHUS OpPraHU3MOB: BOJIHAs, HA3€MHO-BO3JYyIlHAs, ITOYBEHHAas,
ryOMHHAas  TMOJNOYBEHHAs, BHYTPUOpPraHuW3MeHHas. (DU3UKO-XUMHUYECKHUE
OCOOCHHOCTH cpell oOuTaHMs OpraHu3MoB. llpucnocobiieHuss OpraHu3MoB K
KU3HU B Pa3HBIX CPEIaX.

buonoruueckue putmbl. BHennue u BHyTpeHHHE pUTMBbL. CyTOYHBIE U TOJUYHbBIE
putMbl. [IpHcrnoco6IeHHOCTh OpPraHM3MOB K CE30HHBIM HM3MEHEHMSIM YCJIOBUMN
KU3HU.

XKuznennoie Gopmbl opranusmoB. [loHsTHe o xu3HeHHON (opme. JKu3HEHHBIE
(GopMBI pacTeHMi: JepeBbs, KyCTApHUKU, KYCTAaPHUYKH, MHOTOJICTHHE TPAaBBI,
oJlHoJIeTHUE TpaBbl. JKu3HeHHbIE (HOPMBI JKUBOTHBIX: TUAPOOHOHTHI, T€OOUOHTHI,
a3poOHoHTBI. OCOOEHHOCTH CTPOSHUS U 00pa3a )KU3HH.

buotnueckue dakTopbl. Bumpl OMOTHYECKHMX B3aUMOACHCTBUN: KOHKYPEHITHA,
XHUIHUYECTBO, cUMOKMO3 U ero (opmel. I[lapazutusMm, xoomepauus, MyTyaausMm,
KOMMEHCAJIA3M (KBapTUPAHTCTBO, HaXJICOHUUYECTBO). Herpoduueckue
B3auMOJIeiicTBUS  (Tommueckue, (opuueckue, (¢dadOpuyeckue). 3HAUCHUE
OMOTMYECKMX B3aUMOJEHCTBMH [UIl CYyLIECTBOBAHUS OPraHU3MOB B cpene
obutanus. [IpUHINI KOHKYPEHTHOT'O UCKIIIOUCHHS

7.3

DKOJIOTUYECKHE XapaKTepUCTUKU momyisuuu. llomymsmus kak Ononmoruueckas
cuctemMa. Posib HEOTHOPOIHOCTH Cpenbl, PU3HUECKHX OaphepOB U OCOOCHHOCTEH
OuosIoruu BUJOB B (POPMHUPOBAHUM MPOCTPAHCTBEHHOW CTPYKTYPbI MOIYJISIUI.
OCHOBHBIC TIOKA3aTENX TOMYJISIMHA: YHCICHHOCTh, IJIOTHOCTh, BO3pacTHas W




7.4

7.5

MOJIOBAsi CTPYKTypa, POXKIAEMOCTh, TPUPOCT, TEMII POCTA, CMEPTHOCTb,
MHUTpaIusi.

Dkojnorudeckas CTpykrypa mnonynsiuu. OIeHKa YWCICHHOCTH TOMYJISIUH.
JluHaMyKa TOMyJSIMA U €€ peryisnus. bUOTHYeCKU MOTEHIMAaa MOMyIISIUH.
MonenupoBanue JUHAMHKA —mOmyisinud. KpuBble pocTa  YHUCICHHOCTH
nonyssauud. KpuBble BBDKUBaHUS. Perynsmus 4uMCIEHHOCTH TOMYJISIUN: POib
(akToOpoB, 3aBUCANIMX ¥ HE 3aBUCANIMX OT IUIOTHOCTH. OKOJIOTUYECKUE
ctpareruu BunoB (I- u K-ctparerun).

[TonsiTe 00 oKojorMyeckod HuUme Buaa. MecrooOutanne. MHoOromepHas
Mojenb dKkojorndeckod Humm Jk.M. XarunHcona. Pazmepsl 3KOJOTHMYECKOH
uumm. [ToTeHnanpHas u pean30BaHHasT HUIIIH.

Bun xak cucrema mnonynsuuid. Apeanbl BUIOB. BuIbl M UX KU3HEHHBIE
CTpaTernd.  3aKOHOMEPHOCTH  TOBEJACHUS W  MHTPAlHid  >KUBOTHBIX.
buonornueckre HHBa3HH Yy>KEPOJTHBIX BUIOB

CooOmiectBa opranu3MoB. buonenos u ero crpykrypa. CBs3u Mexay
opraHu3mMamMu B OuoOIleHO3e. JKOocHCTeMa Kak oOTkpbiTas cucrema (A.lx.
Tencnu). @yHKIMOHANBHBIE OJIOKM OPraHU3MOB B SKOCUCTEME: IPOAYILEHTHI,
KOHCYMEHTHI, peaylneHThl. Tpodudeckue ypoBHU. Tpodudeckue 1enud U CETH.
Abuotnyeckue 61m0ku sKocucteM. [TouBbl M mibl B 3KocHcTeMax. Kpyrosopot
BEILIECTB U MMOTOK SHEPTUH B IKOCUCTEME.

OcCHOBHBIE TOKa3aTeNM 3KOCUCTEMBI. buomacca v mpoayKuus. DKOJIOTMYECKUE
MUPaAMUIBI YUCETT, OMOMACCHI U SHEPTHUH.

HanpaBneHnHbsle 3aKkOHOMEpHBIE CMEHBI COOOIIECTB — cyKieccud. [lepBuunbie u
BTOPUYHBIC CYKIECCHM W MX MPUYUHBL. AHTPONOTE€HHBIE BO3ACHCTBUA Ha
cykueccun. KimnmakcHoe cooOriectBo. bruopaznooOpasue u moiHoTa KpyroBopoTta
BEIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.

[IpuponHbie 3KOCUCTEMBI. AHTPONOTE€HHBIE HSKOCHUCTEMBI. ATPOIKOCUCTEMA.
ArponeHo3. Paznnuus Mmexay aHTpOIOTr€HHBIMA M IPUPOIHBIMHA 3KOCUCTEMAMMU.
Ypboakocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['opozackas dmopa u
(dayna. CuHanTponu3aius ropoAckoi ¢ayHsl. bromornueckoe U X03sIiICTBEHHOE
3HAYEHUE arpodKOCHCTEM M YpOOIKOCHUCTEM. 3aKOHOMEPHOCTH (OPMHUPOBAHUS
OCHOBHBIX B3aUMO/JICHCTBUI OPTraHU3MOB B SKOCUCTEMAX.

[Iepenoc sHepruu U BEIECTB MEXAY CMEXHBIMU 3KOCUCTEMaMU. Y CTOMYMBOCTh
OpPraHu3MOB, TIONMYJSIHUA W DKOCUCTEM B YCIOBHUSIX €CTECTBEHHBIX U
AHTPOINIOT€HHBIX BO3JACUCTBUN

buocdepa — oOmennanerapHas oOosouka 3eMid, TA€ CYLIECTBYET WM
cyliecTBoBasia JkKuM3Hb. YueHue B.J. Bepnaackoro o Ouocdepe. Obnactu
6uocdeps! u e€ coctas. KuBoe BeriecTBo 61ochepsl U ero pyHKINU.
3aKOHOMEPHOCTH cyiecTBoBaHUs Ounochepsl. OcobeHHOCTH Ouochepsl Kak
rno0anbHOM  3KocucTeMbl.  Jl[mHamuueckoe — paBHOBecue B Oumocdepe.
KpyroBopotsl BemecTB U OHOT€OXMMHYECKHME IHMKIBI (yriepona, a3oTa).
PurmuuHOCTS siBEHMIT B Onocdepe.

3onanbHOCTh OMocheprl. [lonarne o 6uome. OCHOBHBIE OMOMBI CYIIW: TYHJIPA,
XBOMHBIC Jieca, CMEIIAHHbIC M IIMPOKOJHMCTBCHHBIC Jieca, CTENH, CaBaHHBI,
MYCTBIHM, TPONHMYECKHE Jieca, BBICOKOTOphs. KimMaT, pacTHTENbHBIN ¢
KUBOTHBI MUp OMOMOB CYILIH.

CtpykTypa n (QYHKIUS KHUBBIX CHCTEM, OICHKAa MX PECYpCHOTO MOTEHIHaTa U
O6uocdepHbIX QyHKIHI

7.6

DKOJIOTHYECKHE KPU3KCH U WX MpHUYUHBL. BoznmelicTBre uenoBeka Ha Ouocdepy.
3arpsi3HeHUE BO3IYIIHOU cpeabl. OxpaHa Bo3Ayxa. 3arpsi3HEHHE BOJHOM CPEJbI.




OxpaHa BoAHBIX pecypcoB. Pa3pymienue nousel. OXpaHa OYBEHHBIX PECYpPCOB.
N3menenune kimmara.

AHTpPOIIOT€HHOE BO3/IEHCTBUE HAa PACTUTEIbHBIM M J>KMBOTHBIM Mup. Oxpana
PacTUTENBHOTO U YKUBOTHOTO MHUpPA. OCHOBHBIE NPUHLHUIBI OXPAHBI IPHUPOMIBI.
Kpacubie kauru. Ocobo oxpansiembie npupoansie Ttepputopun (OOIIT).
Borannueckue casbl 1 300J0THYECKHUE TAPKHU.

OCHOBHbBIE TPUHLMIIBI YCTOMYMBOIO Ppa3BUTHUSI YEJIOBEUECTBA U IPUPOIBL.
PanmonaneHoe  mpUpONOMOIB30BAaHUE W COXpaHEHHE  OMOJIOTHYECKOTo
pa3zHooOpa3us 3eMiaun




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 1J151 VUEHUKA

buonorus/10 knacc. Tepemos A.B., [TerpocoBa P.A. buonorus. buonornyeckue cucteMsl 1
nporeccel. Yriyomn. odydenue. - M.: Muemo3suna, 2025.

METOAUYECKHUE MATEPHUAJIbBI J1JIs1 YUUTEJIA
Meroanueckue pekomeHaanuu MuacTuTyTa crparernn pa3Butus oopazoanus «CucreMa OIlieHKH
JOCTHKEHUH IIIAHUPYEMBIX MPEAMETHBIX PE3YJIbTATOB OCBOCHHSI YI€OHOTO MpeaMETa
«buomorusay, 2023

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bubmuoreka [JOK
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