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MNOACHUTEJIbHAS 3AIINCKA

[Tporpamma o yuebnomy npeamery "buosnorus” (nanee - OMOJIOTHUS) HA YPOBHE CPEIHETO
obmiero oopazoBanus pa3padborana Ha ocHoBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-03
«O06 obpazoBanuu B Poccuiickoit ®denepanun», ®I'OC COO, Konmenuuu mnpenogaBaHus
yuebHoro npeamera «bruoNOrus» U OCHOBHBIX IMOJIOKEHUN (penepanbHOoi paboyeil mporpamMmbl
BOCITUTAHHUS.

VYuebnsiii npeamer «buonorus» yrimyOnénnoro ypoBHs wu3yudenust (10—11 xmaccer)
SBIISICTCS OJHUM M3 KOMIIOHEHTOB IPEIMETHOH 00nacTu «EcTeCTBEHHO-HAYYHBIE MPEAMETHI.
Cormacao mnonoxenusim PI'OC COO mnpodwibHble y4eOHBIC NpPEIMETHI, H3y4daeMbie Ha
yrayOnE€HHOM YpOBHE, SIBISIOTCA criocoOoMm auddepeHnnanun o0ydeHuss Ha YPOBHE CPEIHEro
obmrero oOpa3oBaHUS M MPHU3BAaHBI 00ECIIEYUTH MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIHMM,
CpPeOHMM OOIIMM, CpeIHUM MPOPECCHOHATBFHBIM W BBICIIUM OOpa3oBaHHeM. B To xe Bpems
KOKIBIA U3 3THX Y4€OHBIX MPEIMETOB JOHKEH ObITh OPUEHTHPOBAH HA MPHUOPUTETHOE PELICHUE
o0pa3oBaTeNbHbIX, BOCIHUTATEIBHBIX M PAa3BUBAIOIIMX 3aJa4, CBA3aHHBIX C MpodopueHTanuein
0o0y4aromuxcsi ¥ CTUMYJIMPOBAHHWEM HHTEpeca K KOHKPETHOW 00JacTH HAy4YHOTO 3HAHHA,
CBSI3aHHOTO C OHOJIOTHEH, MEIUIIMHOW, SKOJOTHUEH, ICHUXOJIOTHEH, CIOPTOM WM BOEHHBIM
JIEJIOM.

[Iporpamma no yue6HOMy npeamery "buonorus" gaét mpencraBieHue O LETU U 3a/1a4ax
u3ydeHus yaeOHoro npeamera «bruosorusy Ha yriyOI€HHOM ypOBHE, ONpeessieT 00s3aTebHOe
(MHBapHaHTHOE) TPEIMETHOE COJEp)KaHUe, €ro CTPYKTYpHpOBAaHUE MO pasfeliaM U TeMaw,
pacripeielieHie 10 KjaccaM, peKOMEHAYET MOCIe10BaTeIbHOCTh H3y4eHUs y4eOHOro MaTepuana
C Y4€TOM MEXNpPEAMETHBIX M BHYTPUIPEAMETHBIX CBs3el, JOTMKM YydeOHOro mpolecca,
BO3pACTHBIX OCOOEHHOCTEH oOydaromuxcs. B mporpamMMe mo OMOJIOTHH peaqu30BaH MPUHIIUI
MPEEMCTBEHHOCTH C W3Yy4YeHHEM OHOJIOTMHM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUf,
Onmarojapst 4eMy IPOCMAaTpUBAEeTCs  HANpaBIEHHOCTh Ha  TOCIEAYIOIlee  pa3BUTHE
OMOJIOTHUYECKUX 3HAHWM, OpPHUEHTHPOBAHHBIX Ha (OPMHUPOBAHUE ECTECTBEHHO-HAyYHOIO
MHUPOBO33PEHUS, IKOJOTHIECKOTO MBIIUICHUS, TPEJCTaBICHUN O 3A0pPOBOM 00Opas3e KHM3HH, Ha
BOCIIUTaHHE OEpeHOro OTHOIICHUS K OKpYXKarolled MpHupoaHON cpene. B mporpamme mo
OMONOTUM Tak)Ke IMOKa3aHbl BO3MOXKHOCTH ydeOHOro mpeamera «buonorus» B peanusanuu
tpeboBanuit ®I'OC COO k MiIaHUPYEMBIM JMYHOCTHBIM, METAlpeJAMETHBIM M HPEIMETHBIM
pesynpTaTaM o00yueHus W B (OPMHPOBAHUM OCHOBHBIX BHJIOB Y4YeOHO-TIO3HABATEIHHOMN
JESTENIbHOCTH O0Y4YalolUXCsl MO0 OCBOEHHUIO COJEp’KaHUS OMOJIOTMYECKOro 00pa3oBaHUS Ha
YpOBHE CpeHero o01ero oopazoBaHusl.

VYuebublit npeamer «buosorus» Ha ypoBHE cpeaHero olmiero oOpa3oBaHUS 3aBeplIaeT
Ononornyeckoe 0Opa3oBaHWE B IIKOJIE M OPUEHTHPOBAH HA paCcIIMPEHUE W YriyOlIeHne 3HaHUH
o0ydJaromuxcsi O JKMBOM TPUPOJE, OCHOBAX MOJEKYSIPHOW U KICTOYHOW OHOJIOTHH,
AMOPHONIOTHN M OWOJIOTHH Pa3BUTHS, T€HETUKHU, CEIEKIMHU, OMOTEXHOJOIHH, HBOJIOIMOHHOTO
YUEHUS U IKOJIOTHUH.

Nzyuenue yuebHoro npeamera «buonorus» Ha yriayOJIeHHOM YPOBHE OpPHEHTHPOBAHO Ha
MOATOTOBKY OOYYaIOMUXCSl K TOCIEIYIONIEMY MOJIYYCHHIO OHWOJIOTHYECKOTO 00pa3oBaHHs B
By3aX W OpPraHU3alUsAX CpPelHEro npodeccuoHanbHOro oopazoBanus. OCHOBY €ro COAEp:KaHUsS
COCTaBJIIET CHUCTEMa OHMOJOTMYECKMX 3HAHMHM, MOJYYEHHBIX MpPU HM3YYCHUH OOYUYarOIIMMUCS
COOTBETCTBYIOIIMX CHCTEMaTHYECKHX pa3/ejoB OHOJOTHM Ha YpPOBHE OCHOBHOIO OOLIETO
obpazoBanus, B 10—11 kmaccax 3Tv 3HaHUS MOTYYAIOT pa3BUTHE. TaK, pacCIIMPEHBI M YTITYOJICHBI



OMOJIOTHYECKHE 3HAHUSA O PACTEHMSX, >KUBOTHBIX, rpubax, OaKkTepusix, OpraHu3Me 4YeloBeKa,
Oo0LIMX 3aKOHOMEPHOCTSX JKHU3HM, JOINOJHUTEIBHO BKJIIOYEHbI OHOJIOTMYECKUE CBEIACHUS
IPUKJIAHOTO U IOMCKOBOTO XapaKTepa, KOTOPbIE MOXHO HCIIOJIb30BATh KaK OPUEHTHUPHI IS
nocienyomero Beidopa npodeccun. BozMokHa Takke MHTErpanus OMOJIOTHYECKUX 3HAHUH C
COOTBETCTBYIOIIMMHU 3HAHUSIMU, TTOJTYYEHHBIMU O0YUYaIOLIUMUCS IPU U3y4YeHUHN (QUBUKH, XUMUH,
reorpauu u MaTEMaTHKH.

CrpykTypa mporpammbl 1o ydeObHomy mnpeamery "buosnorus" oTpaxaer CHCTEMHO-
YPOBHEBBIM M 3BOJIIOLUOHHBIM MOAXOAbI K M3yueHUto Ouosoruu. CoOriacHo MM, HU3y4aroTCs
CBOICTBa U 3aKOHOMEPHOCTH, XapaKTEepPHbIE JJISl )KUBBIX CHCTEM PA3HOTO YPOBHSI OpraHU3alluy,
SBOJIIOIIMM OPraHUYECKOTO MHUpa Ha 3emile, COXpaHEHHUs OHOJOTHYECKOro pazHooOpasus
wiaHetsl. Tak, B 10 kiacce HM3y4yarOTCs OCHOBBI MOJIEKYJSPHOW U KIETOYHOW Ouosoruw,
IMOPHOJIOTUN ¥ OMOJIOTUN Pa3BUTHS, TCHETUKU U CENIEKIUHU, OMOTEXHOJIOTHH U CUHTETUYECKON
OMOJIOTUH, aKTYaIM3UPYIOTCS 3HAHUS OOydaroluxcs Mo OOTaHUKE, 300JOTHH, aHATOMMHH,
¢duznonoruu yenoseka. B 11 kitacce n3y4aroTcsi SBONIOIMOHHOE yYEHUE, OCHOBBI HKOJIOTUU H
yuaeHue o buocdepe.

VYueOublii mpenmer «buomorus» TpU3BaH OOECIIEYUTH OCBOCHHE OOYYaIOMIMMUCS
OMOJIOTUYECKHX TEOpU M 3aKOHOB, WJCH, NPUHIUIOB W MpaBWI, JEXKAIIMX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHOH KapTHHBI MHUpa, 3HaHUH O CTPOEHUH, MHOro0Opazuu u
OCOOEHHOCTSIX KJIETKH, OpraHu3Ma, MONYJSIUU, OHOLEHO03a, 3KOCHCTEMBI, O BbIIAIOIINXCS
HAy4YHBIX JOCTH)KEHMSIX, COBPEMEHHBIX HCCIIEJOBAHUSX B OHOJIOTMU, MPUKIAAHBIX ACIEKTaxX
Ouonornyeckux 3HaHui. /[ pa3BUTHS U MOJJEp)KaHUS WHTepeca 00ydaromuxcs K OMOIOTuu
Hapsy CO 3HAYUTEIbHBIM 00BEMOM TEOPETUYECKOI'0 MaTepuana B COJIEpKaHUU MPOTrPaMMBI 110
OMOJIOTHH TIPETYCMOTPEHO 3HAKOMCTBO C MCTOPHEHN CTAaHOBJICHHMS W PAa3BUTHsS TOW WM MHOU
oOnacTu OMOJNIOrMM, BKJIAJIOM OTEUECTBEHHBIX U 3apyOeXHBIX YUEHBIX B pEIICHUE BAXKHEHIINX
OMOJIOTMYECKUX U HKOJIOTHUECKUX MPOOIIEM.

Llens u3yuenust yue6Horo npeamera «buonorus» Ha yriyOnEHHOM ypOBHE — OBJIAJICHUE
0o0y4JarIUMHUCS 3HAHUAMU O CTPYKTYPHO-(QYHKLIHMOHAJIBHOM OpraHu3alliy >KMBBIX CHCTEM
Pa3HOTO paHra M NpuoOpeTeHne YMEHHUI UCII0NIb30BaTh 3TH 3HAaHUSA B (OPMUPOBAHUU HHTEpEca
K omnpeAenéHHo o0nacTu MpodecCHOHATBHON NEATEIbHOCTH, CBA3aHHONW ¢ OMOJNOTHEH, W K
BBIOOpY yueOHOTr0 3aBeIeHHs I TPOJAOIDKEHHUS OMOJIOTHYECKOT0 00pa30BaHuUsI.

Jloctuxenue 1enu u3ydeHust ydyeOHoro npeamera «buosiorus» Ha yriiyOn€HHOM YpOBHE
o0ecrnieunBaeTcs pelieHrueM CIeIYIOMUX 3a1au:

OCBOCHME OOYyYalOIIMMHUCS  CHUCTEMbl OWOJIOTMYECKUX 3HAHUH: 00  OCHOBHBIX
OMOJIOTHYECKUX TEOpHUSX, KOHLEMIMAX, TMIIOTe3aX, 3aKOHAX, 3aKOHOMEpPHOCTSAX W IpaBHIIaX,
COCTaBJISIIOLIMX COBPEMEHHYIO €CTECTBEHHO-HAyYyHYI0 KAapTUHY MHpa; O CTPOCHHH,
MHOT000pa3uu U OCOOEHHOCTAX OMOJOTMYECKHX CHCTEM (KJIETKa, OpraHu3M, MOMYJSALus, BU,
OmoreorieHo3, Owochepa); O BBIIAIOIIMXCSA OTKPBHITUSAX U COBPEMEHHBIX HCCICIOBAHUSIX B
OHOJIOTHH;

O3HAKOMJICHHE  OOydYaloIMXcsi €  MeTOAaMHM  TIO3HAHMS ~ JKMBOM  NPUPOIbL:
HCCJIEIOBATEILCKUMU METOAaMU OMOJIOTMYECKUX HAyK (MOJIEKYJISIpHON U KIETOYHON OMOJIoruw,
AMOPHONIOTUN ¥ OMOJIOTUU PAa3BUTHS, TCHETUKU U CEJIEKLIUHU, OMOTEXHOJIOTHH U CUHTETUYECKON
OMOJNIOTHH,  TAJEOHTOJOIMH, OKOJOTMM); METOAAMU  CaMOCTOSITEIBHOTO  MPOBEICHHS
OMOJIOTMYECKUX HCCIIEIOBaHUM B JjabopaTopud W B Tpupoje (HaOmoAcHUE, H3MEpPCHHUE,
SKCIIEPUMEHT, MOJIETTUPOBAHUE);



OBJIaicHUEe OOYyYaroIMMUCS YMEHHMSIMU: CaMOCTOSITEIbHO HaXOAUTh, AHAIU3MPOBATH U
UCTIOJIb30BaTh OMOJIOTUYECKYI0 HH(POPMAIIHIO; TIOIb30BATHCS OMOJIOrMYECKON TEPMUHOJIOTHEN U
CUMBOJIMKOW; YCTaHaBIMBAaTh CBSI3b MEXAYy pa3BUTHEM OHOJOTMUM M COLHUAIBHO-
HYKOHOMHYECKUMH U SKOJIOTHYECKUMH IPOOJEMaMU YEJIOBEYECTBA; OIICHHWBATh IOCIEICTBUS
CBOEH JIeATENIHOCTU 110 OTHOIIEHUIO K OKpY)KaloLled NpUpOAHON cpene, COOCTBEHHOMY
3J0POBBIO ¥ 3[I0POBBIO OKPYXKAIOIIMX JIIOJel; OOOCHOBBIBaTH U  COOJIOAATH  MEpbI
npodHIaKTUKK WHPEKIMOHHBIX 3a00JIeBaHuil, MMpaBuia MOBEACHHUS B MPUPOAE U 0OecredeHus
0€3011aCHOCTH COOCTBEHHOM KXH3HENEATEIbHOCTH B UPE3BBIUANHBIX CUTYaIHsIX MPUPOJHOTO U
TEXHOT€HHOI'0 XapaKTepa; XapaKTepHU30BaThb COBPEMEHHBbIE HAyyHble OTKPBITUA B O0JIACTH
OHOJIOTHH;

pa3BUTHE y 00YYarOIIUXCsl MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B Mpolecce
3HAKOMCTBA C BBLIAIOUIMMHCS OTKPBITHSAMH M COBPEMEHHBIMH HCCIIEIOBAaHHMSIMU B OMOJIOTHH,
pelaeMbIMM €10 IIpoOJeMaMy, METOJO0JIOTHeld OHOJIOTMYECKOr0 HCCIIE0BaHMs, MPOBEICHUS
9KCHEPUMEHTAJbHBIX MHCCIIECAOBAaHUM, pelleHus OMOJIOTMYECKUX 337ad, MOJAEIMPOBAHUS
OHMOJIOTUYECKUX 00BEKTOB U TIPOIIECCOB;

BOCIIUTaHHE Y OOyYarOMMXCsl IIEHHOCTHOTO OTHOIICHUS K JKUBOHM MPUPOJE B IEJIOM U K
OTIENbHBIM €€ O00beKTaM M SBJIECHUAM; (OPMHUPOBAHUE HKOJIOTMYECKOH, TI'€HEeTHYECKOH
IPaMOTHOCTH, OOLIEH KynbTyphbl MOBEIEHHUS B NPHUPOJE; MHTErPALMM €CTECTBEHHO-HAy4YHbIX
3HAHH;

nproOpeTreHne 00yJaroIUMHUC KOMIIETEHTHOCTH B PAIlMOHAIBEHOM TPUPOIOTIOIH30BAHUT
(coOnronenue mMpaBWJl MOBEACHHMS B MPHUPOJE, OXpaHbl BHJIOB, SKOCHCTEM, Ouocgeps),
COXPaHEHHH COOCTBEHHOI'O 3/I0pOBbSl U 3/I0POBbsl OKPYKAIOIIMX Jrojed (COOMOeHus Mep
npopUIaKTUKK  3a00JieBaHMM,  oOecrieueHre  O€30MaCHOCTH  KU3HENEATEIbHOCTH B
Ype3BBIYAHBIX CHUTYalUsAX MPUPOIHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE MCIOJIb30BAHUS
OMOJIOTMYEeCKUX 3HAHUN M YMEHUH B MIOBCEIHEBHON KU3HU;

CO3/laHME YCJIOBUHM JJIi OCO3HAHHOIO BbIOOpa OOYYAIOUIMMHUCA HHIAMBHyaTbHON
0o0pa3oBaTeNbHON TpPAaeKTOpUH, CHOCOOCTBYIOLIEH mocienymomeMy IpodhecCHOHATEHOMY
CaMOOTIPENICICHNI0, B COOTBETCTBUU C WHAWBHUIAYAIbHBIMA WHTEPECAaMH M TOTPEOHOCTSIMH
pEeruoHa.

OOmee 4yUCIIO YacoB, OTBEIEHHBIX HAa M3y4YeHUE OMOJIOTMM Ha YrIyOJIEHHOM YpPOBHE
cpennero obmiero oOpasoBanms, coctaBisier 204 gaca: B 10 kmacce — 102 waca (3 yaca B
Heneno), B 11 xkmacce — 102 gaca (3 yaca B HeZeno).

Ot10op oOpraHuM3alMOHHBIX (OpM, METOJOB U CpeACTB OOydeHuss OHOIOTUU
OCYILECTBIISICTCS C YUETOM CIEIU(PHUKU €ro CoJepXaHUs M HalpaBIEHHOCTH Ha MPOJOJDKEHHE
OHMOJIOTHYECKOTO 00pa30oBaHUsI B OPTaHM3ALMUSAX CPEAHETO MPO(PECCHOHATBHOTO W BBICIIETO
o0OpazoBaHwUs.

OO0s3aTenbHBIM YCIOBHEM TpU O0y4YeHUH OWOJIOTHUM Ha YIIyOJIEHHOM YpPOBHE SIBIISETCS
IpoBe/ieHUe JIabOpaTOpHBIX M MpakTHueckux pabor. Taike yuyactue oOydarommxcs B
BBIIOJIHEHUM IPOEKTHBIX U  y4eOHO-UCCIIEJOBATEIbCKUX  paboT, TeMaTUKa KOTOPBIX
ONpENeNsAeTCsl YYUTEJIEM Ha OCHOBE HMEIOIIMXCS MaTepUAIbHO-TEXHUYECKHX PECYpCOB H
MECTHBIX IPUPOAHBIX YCIOBHUH.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

CoaepxaHue MpPOrpaMMbl, BBIIECJIEHHOE  KVYPCUBOM, HE BXOJUT B  IPOBEPKY
rocyJaapcTBeHHOM uToroBou arrecranuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpeMeHnHas O6MOJIOTHSI — KOMILIEKCHAs Hayka. KpaTkas wcropusi pa3BUTHSI OHMOJIOTHH.
buonornueckue Hayku W u3ydaemble UMH mpoOiembl. DyHmaameHTaldbHbIC, NPUKIATHBIE U
MOMCKOBBIC HAYYHbBIE HCCIIEOBAHUS B OMOJIOTHH.

3HavyeHrne OuojoruM B (HDOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, cBs3anHbple ¢ Ouonorueil. 3HayeHHWE OHOJOTMH B TPAKTHUYECKOU
JESTEIIbHOCTH YEJIOBEKa: MEAMIIMHE, CEJIbCKOM XO34HCTBE, IPOMBIIUIEHHOCTH, OXpaHe
MIPUPOJIBI.

JdeMoHcTpannn

[Toptpetsr: Apuctorens, Teodpact, K. Jlunnei, XK. b. Jlamapk, Y. apsun, Y. apsei, I
Mengens, B. W. Bepuanckuii, U. II. IlaBnoB, M. M. MeunukoB, H. M. Baswios, H. B.
Tumodees-Pecosckuid, k. Yorcon, ®@. Kpuk, /1. K. benses.

TabGnuupl u cxembl: «CBsI3b OMOJIOTUU C APYTMMH HaykaMm», «CucreMa OMOJIOrMYEeCKHX
HayK».

Tema 2. 7KuBble cucTeMbl U UX H3yYeHHE

JKuBble cuctembl Kak mpeamer u3ydeHus ononoruu. CBONCTBA JKUBBIX CUCTEM: €IMHCTBO
XUMHYECKOTO COCTaBa, IUCKPETHOCTb WU LEJIOCTHOCTb, CIIOKHOCTh W  YHOPSAAOYEHHOCTH
CTPYKTYpbI,  OTKPBITOCTb, = CaMOOpPraHHW3alUs, CaMOBOCIIPOM3BEICHHE, Pa3APaXKUMOCTh,
WU3MEHYUBOCTb, POCT U pa3BUTHE.

YPOBHM OpraHM3allMd JKHUBBIX CHCTEM: MOJEKYJISIPHBIM, KJIETOYHbBIN, TKaHEBBIH,
OpraHU3MEHHBIN, MOIYJIALIMOHHO-BUI0BOM, 9KOCUCTEMHBIN (OmoreoneHOTHYECKUIT),
ounocoepnsiii. IIponeccsl, npoucxoasmue B KUBbIX cucTeMax. OCHOBHbIE NMPU3HAKH KHUBOTO.
Kuznp kak popma cymectBoBaHus Marepuu. Hayku, nzydaromiye *HUBble CUCTEMbI HA Pa3HbIX
YPOBHSX OpraHU3alLNH.

N3yuenne xuBbIX cucteM. Metoabl Ouonornyeckoi Hayku. HabOmionenue, maMepeHue,
DKCIIEPUMEHT, CUCTeMaru3anus, MeraaHanu3. lloHsaTMEe O 3aBUCMMOM W HE3aBHUCHMOU
nepemeHHo. IlmanmpoBanne skcnepumenta. [locraHoBka u mpoBepka rumore3. Hynesas
runote3a. [loHsaTHE BHIOOPKH U €€ J0CTOBEepHOCTh. Pa3bpoc B Omonornyeckux AaHHbIX. OleHka
JIOCTOBEPHOCTH IOJIYYEHHBIX pe3ysbTaToB. [IpMUnHBI NCKaKEHUS PE3yJIbTAaTOB HKCIEPUMEHTA.
ITonsiTHE CTATUCTUYECKOTO TECTA.

JleMoOHCTpaLun

Tabmuubl u cxembl: «OCHOBHbIE TPU3HAKU JKU3HW», «bBHONOrMYECKHE CHUCTEMBI,
«CBoiicTBa )XKMBOW MaTepun», «YpOBHU OpraHU3alluy )KUBOM IpUpob», «CTpoeHUE KUBOTHON
KiIeTkn», «TkaHM  KUBOTHBIX», «CHCTeMBl OpPraHOB  YEJIOBEYECKOrO0  OpraHu3May,
«buoreornienos», «buochepan, «MeTopl H3yUCHHS] JKUBOU MPUPOIBI.

O6opynoBanue: 1abopaTropHoe 000pyIOBaHUE ISl IPOBEACHMS HAOIIOACHUN, N3MEPECHHUIA,
IKCIEPUMEHTOB.



IIpakTnyeckas padora «licnonp3oBaHue pa3aMYHBIX METOAOB IIPU U3YYEHUM KUBBIX
CUCTEM.

Tema 3. Buosnorus KjieTrku

Knerka — cTpykTypHO-(YHKIHOHAIbHAS €IMHULA JKUBOTO. VICTOpHS OTKPBITUS KIETKH.
Pa6oter P. I'yka, A. JleBenryka. Kinerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIOKEHUSI COBPEMEHHOM KJIIETOYHOU TEOPHH.

MeTtoapl MOJEKYJISPHOM M KJIETOYHOW OHOJOTMH: MHUKPOCKONHS, Xpomarorpadus,
anekTpodope3, METOA  MEYEeHbIX aToMoB, auddepeHnmanbHOoe  HEHTPUYTHPOBAHHE,
KyJbTUBUPOBAaHUE KIETOK. M3yuenue QukcuposanHvix Kiemox. DIEKTPOHHAsT MHUKPOCKOIHS.
Kongokanvnasa muxkpockonus. Bumanvnoe (npusicusnennoe) usyyeHue Kiemox.

JleMoOHCTpaL U

[Toptpetsr: P. I'yk, A. JleBenryk, T. l1IBann, M. [llneiinen, P. Bupxos, K. M. bap.

Tabmuubl u cxembl: «CBETOBOM MHKPOCKOI», «DJIEKTPOHHBIA MUKpoOckomn», «Mcropus
pa3BUTUSA METOJIOB MUKPOCKOIIUI.

OO6opynoBaHHe: CBETOBOM MHKPOCKOI, MHKpPOIIPENapaTbl PACTUTENbHBIX, KUBOTHBIX U
OakTepuaIbHBIX KIETOK.

IIpakTnyeckass padora «lI3yueHne MeTOJOB KIJIETOYHOH Ouosoruu (xpomarorpadus,
anekTpodopes, nuddepennnansHoe neHTpudyruposanue, [TLP)».

Tema 4. Xumnueckasi OpraHu3aums KJIeTKU

XUMUYECKUN COCTaB KIETKU. Makpo-, MUKpPO- U YIbTPAMHUKPOAJIEMEHTHI. Boia u e€ ponb
KaK pacTBOPUTENS, peareHTa, y4yacTHE€ B CTPYKTYPUPOBaHMM KIETKH, TEIUIOPETYIISALUH.
MuHepanbHbIe BEIECTBA KJIETKH, UX OMooruyeckas pojib. POk KaTHOHOB M aHHOHOB B KJIETKE.

Opranuyeckue BellecTBa KJIETKU. buonornyeckue noiaumepsl. benku. AMUHOKHCIOTHBIN
coctaB 0enkoB. CTpykTypbl OenkoBoi Moiekyinbl. IlepBuuHas cTpykTypa Oenka, MmentugHas
CBs3b. BTopuuHnas, TpeTnyHas, 4yeTBEepTUYHAs CTPYKTYpbl. [leHaryparus. CBolicTBa OeNKOB.
Knaccugukarus 6enkos. buonornueckue GyHkuu 6enkos. [lpuonut.

VYrneBonpl. MoHOcaxapuabl, AUCaxapujibl, OJIMTOCAXapuibl W mojucaxapujbl. OOt
IUIaH CTpPOeHUss U (U3MKO-XMMHUYECKHE CBOICTBa YriieBoAoB. buonorumueckue QyHKuuu
YIJIEBOJIOB.

Jlunuasl.  I'mapodunsHo-rHIpodoOHBIe  cBoifcTBa.  Knaccudukanms — aummiaos.
Tpurnuuepuasl, pochoaunuabl, BOCKU, crepouipl. buonornyeckue Gpynkuun nunuaos. Obume
CBOICTBa OMOJIOTMYECKMX MEMOpaH — TEKy4decTb, CIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunossie kucnotel. JIHK n PHK. Ctpoenune HyknenmHoBbIX KucioT. HykneoTumsl.
[Tpunuun xommuiementapHoctH. I[lpaBmino Yapradga. Crpykrypa JHK — nBoitHas crupaiis.
Mectonaxoxaenue u ouonornueckue ¢pynknuu JJHK. Bunst PHK. ®ynknun PHK B kietke.

Crpoenne monekynsl AT®. Makposprudeckue cBs3u B Moiekyine AT®. buonornueckue
¢ynkuun  AT®. BoccTaHoBIeHHBIE TMEPEHOCUYUKH, UX (QYHKUMU B KiIeTke. /pyeue
HYyKaeo3uompugocgamol (HTD,). CexBenupoBanne  JIHK.  Memoowr  eenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CtpykrypHas Ouonorvs: OMOXMMHUYECKHEe U OMO(U3MYECKHE HUCCIEIOBAHHS COCTaBa U
IPOCTPAHCTBEHHOW CTPYKTYpbl OuoMoiieKyl. Mooerupoganue cmpykmypol u QYyHKYui
Ouomonexyn u ux komniekcog. Komnvromepnwiii ouzatin u opeanuyeckuii cunmes OUOMONIEKYI U
UX HenpupoOHbIX AHALO206.



JdemMoHcTpauMu

[Toprpersr: JI. [Tonunr, [Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankinun, @. Caurep, C.
IIpy3unep.

[uarpammsl:  «PacnpenencHue XUMHUYECKHX JJIEMEHTOB B HEXKHMBOW  IIPUPOACY,
«Pacnpenenenre XMMUYECKHUX 3JIEMEHTOB B KHMBOM IPUPOLE».

Tabmuupbl u cxemsl: «llepuoanyeckas Tabiuua XMUMHUYECKHUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBl BOJABI», «BemectBa B cocTaBe oOpraHu3mMoB», «CTpoeHHE MOJIEKYNbI Oenkay,
«CTpyKTYpbl OENmKOBOW MOJEKYNIbI», «CTpOeHHE MOJEKYN YrieBoaoB», «CTpoeHHEe MOJEKYI
nunuaoBy, «HykiienHOBBIE KUCIOThI», «CTpoeHue MONEKYIbl ATD.

OO6opynoBaHue: XMUMHUYECKas OCy1a U 000py10BaHHE.

JladopaTopnas padora «O0HapyxkeHHE O0EJTKOB C MTOMOIIbIO0 KaY€CTBEHHBIX PEAKITUI».

JlabopaTopnas pa6ora «lccnenoBaHne HyKIEMHOBBIX KUCIJIOT, BBIJEIECHHBIX U3 KJIETOK
Pa3JINYHBIX OPIaHU3MOBY.

Tema 5. Ctpoenne n GyHKIUN KJIETKH

Tumbl KIETOK: dyKapHOTHYECKash W IMpokapuoTHyeckas. CTpyKTypHO-(yHKIMOHAIbHBIC
00pa3oBaHus KJIETKH.

Crpoenue mnpokapuoTHueckod KieTku. Kierounas cTeHka Oaktepudi UM apxei.
OcobeHHOCTH CTpOEHUs TeTepoTpodHOI U aBTOTPO(HON MPOKAPUOTUUYECKUX KIETOK. MecTo u
pOJIb MPOKAPUOT B OMOIIEHO3AaX.

CrtpoeHre n QpyHKIHOHUPOBAHUE dYKapHOTHUYECKOM KieTkH. [lma3zmaruyeckas memOpaHa
(mnazmanemma). CTpykTypa IUIa3MaTudeckoi MemOpaHbl. TpaHcmopT —BewiecTB 4epe3
IUIa3MaTHYECKyl0 MeMOpaHy: mnaccuBHbIN (nuddysusa, oOnerdyéHHas nud¢ys3us), aKTUBHBIN
(mepBUYHBIA M BTOPUYHBIA aKTHBHBIA TpaHcmopT). Ilomynponunaemocts MemOpanbl. Pabota
HaTpUN-KaJIMEeBOro Hacoca. DHIOIMTO3: MUHOIUTO3, (harounTo3. Jk3ouuTo3. Kierounas creHka.
CrpykTypa 1 GyHKIMH KJIETOUHOM CTEHKH pacTeHH, rpuoOoB.

[Murornasma. Iluro3ons. Llurockener. [IBmxkeHue nurtoniasmMbl. OpraHouibl KIETKH.
OpHoMeMOpaHHbIE OpraHOUbl KIETKH: sHAoIIasmaTruueckas cetb (JIIC), anmapar [Nonbaxwy,
JN30COMBI, UX CTpoeHHE W (YHKIUU. B3anMoCBS3b OAHOMEMOpPAaHHBIX OPraHOUIOB KIIETKH.
CrpoeHue TrpaHyJIsIpHOTO peTuKkynyma. Mexanusm nanpasnenus 6enkoé ¢ OIIIC. Cunres
pactBopuMbIX ~ OenkoB. CuHTE3  KJIETOYHBIX  MeMOpaH. [mankuii  (arpaHyJsisipHbIiT)
sHOIUIa3MaTHUecKuil peTukynyM. CekperopHas ¢yHkuus anmapata ['onbmxu. Moouguxayusa
benxos 6 annapame I onvoocu. Copmupoexa benkos 6 annapame I onv0dcu. TpaHCTIOPT BENIECTB
B KJIeTke. Bakyonu pactutensHbIX KieTok. Kierounslii cok. Typrop.

[TomyaBTOHOMHBIE OpraHOMABI KJIETKH: MHUTOXOHAPHUH, IUIACTUABL. [Ipoucxoocoenue
mumoxonoputi u naacmuod. Cumdbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GYHKIMU MHUTOXOHIpHHA W TUiacTui. [lepBUuHBIE, BTOPUYHBIE M CIOXKHBIC IUIACTHIBI
(OTOCHHTE3UPYIOIUX JYKApUOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JIEHKOIJIACTBI  BBICHIMX
pacTeHUN.

HememOpannsble opranouas! kinetkun CtpoeHne M (QyHKIHMH HEMEMOPAaHHBIX OpraHOMI0B
KieTku. PubGocombl.  [lpomescymounvie guramenmol. MuxpoduiaMeHTbl. AKmuHo8ble
Mukpogunamenmsi. MBIIICUHbIE KICTKU. AKMUHOBbIE KOMHOHEHMbl HEMbIUEYHbIX KIemOoK.
MuxkpotpyOouku. Kietounsiii nentp. CrTpoeHue H JABIKEHHE JKTYTHKOB M PECHUYEK.
MukpoTtpy6ouku nutomnasMsl. Llentpuons. benku, accoyuuposannvle ¢ Mukpoguramenmamu u
Mmuxpompyboukamu. Momopmwie benxu.



Anpo. OGosouka siAapa, XpOMAaTUH, KApUOILIa3Ma, SAPBIIIKU, UX CTPOCHUE U (YHKIUU.
Snepublii GenkoBbIii MaTpuKc. [IpOoCTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HHTEp(ha3HOM
aape. Jyxpomamun u 2emepoxpomamur. belku XpomMaTWHa — TUCTOHBL. Junamuxa s0epHou
006010yKU 8 MUmo3e. A0epHulil MpaHcnopm.

Knerounsie  BkitoueHusi.  CpaBHHUTENbHAsh  XapaKTEpPUCTUKA  KIETOK  DYKapHOT
(pacTuTenBHOM, )KUBOTHOM, TPUOHO).

JleMoOHCTpaLuu

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

Tabmumpl 1 cxembl: «CTpOEHHE SYKAPUOTHYECKOW KIETKH», «CTpOEHHE IKHUBOTHOM
KIeTKn», «CTpOoeHUE pacTUTENbHON KiIeTKn», «CTpoeHne MUTOXOHAPUNY, «Slapoy», «CTtpoeHue
MIPOKAPUOTUYECKON KIIETKW.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHKpPOIPENapaTbl PacTUTEIbHBIX, >XMBOTHBIX
KJIETOK, MUKpOMpenaparsl 0aKTepuaibHbBIX KIETOK.

JlabopaTopnasi pa6ora «l/3ydueHue CTpoeHUs KIETOK Pa3IMYHbIX OPTraHU3MOBY.

IIpakTnyeckas padora «3yueHue cBOWCTB KJIETOUHON MEMOPAHbI».

JlabopaTopnas padora «/ccnenoBaHue mia3mMonus3a U JAEMIa3MOJIM3a B PaCTUTEIIbHBIX
KIIETKax.

IIpakTuyeckas padora «3yueHue IBIKEHUS IIUTOIIIA3MbI B PACTUTEIBHBIX KIETKaX).

Tema 6. O0MeH BeliecTB U NpeBpallleHNe JHEPTUH B KJIeTKe

AccUMWISIIIMS U TUCCUMWIISIIMSL — JIB€ CTOPOHBI MeTabonu3ma. Tumbl oOMEeHa BEIIECTB:
aBTOTpOoGHBIN M  reTepoTpoHBIA. YyacTHe Kuciaopoga B OOMEHHBIX  Ipolieccax.
OHepreruyeckoe oOecrieueHne kieTku: mnpespamieHne AT® B 0oOMeHHBIX THpoleccax.
@®epMeHTaTUBHBIM XapakTep peaklUMid KIeTOYHOro Merabonu3zma. DepMeHTbI, UX CTPOEHHE,
cBoiictBa m mexaHusMm peiictBus. Kodepmentsl. OTnnuus (EepMEHTOB OT HEOPraHMYECKHX
KaTain3atopoB.  benku-akTuBaTtoppl W OEIKU-MHTHOUTOPBI.  3aBUCHUMOCTb  CKOPOCTH
(bepMEHTATUBHBIX pEaKIUi OT Pa3IMYHbIX (PaKTOPOB.

IlepBUYHBII CHUHTE3 OPraHWYECKMX BEIIECTB B KieTKe. POTOCHMHTE3. AHOKCUSEHHbIU U
oxcueenHvlll  pomocunmes y baxmepuu. Ceemocoduparowue nueMeHmsl U NUSMEHMbl
peakyuonnoz2o yeumpa. Ponb xynopomnactoB B mporecce (potocuHTe3a. CBeTOBas U TEMHOBas
dazpl. @omoovixanue, Cz., C4- u CAM-munvr pomocunmesa. IIpoayKTUBHOCTD (HOTOCHHTE3A.
Bnusinue paznuyHbIx pakTOpoB Ha CKOPOCTh POTOCHHTE3a. 3HaUeHUE (OTOCHUHTE3A.

XemocuHTe3.  Pa3HooOpasume  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPUPUIUPYIOIIHE
OakTepuH, xKeae300aKTepun, cepodaKkTepun, BOJOPOAHbIE OaKTepuu. 3HAUCHHE XEMOCHHTE3A.

AnaspoOHble opranu3Mbl. Bunel Opoxenus. [IpoaykTel OpoxeHHS M MX HUCHOJIb30BaHUE
YEJIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI OMOTEXHOJOTHMH W BO30YIUTENH
Oose3Hei.

AdpoOHBIE OpraHM3Mbl. OTambl >HEPreTHuecKkoro oobmeHa. IloaroToBUTENbHBIA ITarl.
['mukonu3 — 6€CKUCIOPOAHOE PaCIIeINICHHE TITIOKO3BI.

buonoruueckoe okucieHue, Wik KIETOYHOE JbIXxaHue. Poilb MUTOXOHApPUI B mpoleccax
O6uonoruueckoro okucienus. Luxinueckue peakuuu. OkucauTenbHoe GocHopHInpoBaHUE.
Ouepeus membpannoz2o epaouenma npomonos. Cunwmes ATD: paboma npomonnou ATD-
cunma3zvl.  llpeumymectBa a’poOHOro myTH OOMEHa BELIECTB Tepel  aHadPOOHBIM.
D hEeKTUBHOCTH YIHEPTETUIECKOTO OOMEHA.

JeMoHCTpauMu



[Toptpetsi: k. [Tpuctiu, K. A. Tumupsizes, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
Murtuemn, I'. A. 3aBap3uH.

Tabmuner 1 cxembl: «DOTOCHHTE3», «DHEpPreTHUECKUd oOMeH», «buocuHTe3 Oemkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000pyA0BaHUE ISl IPUTOTOBJICHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIPEINapaToB.

JlaGopaTtopnas pabora «/3ydyeHue KaTaJUTUYECKOW aKTUBHOCTH (epMeHTOB (Ha
IIpUMepe aMHJIa3bl WK KaTanaasbl)».

Jladoparopnasi pab6ora «l3yueHue (epMEHTAaTHBHOTO pACIICIUICHUS TEPOKCHIA
BOJIOPOJIa B PACTUTENBHBIX U )KUBOTHBIX KIETKAX).

JlaGopaTopnasi pa6ora «CpaBHeHHE MPOIIECCOB (POTOCHHTE3a M XEMOCHHTE3a.

JladopaTopnas padora «CpaBHEeHHE TPOLIECCOB OPOXKEHUS U JIBIXAHUSI.

Tema 7. HaciiencrBennasi uHpopManus U peaju3amnus eé B KiIeTKe

Peakuuu matpuunoro cuutesa. [IpyHIMI KOMITIEMEHTAPHOCTH B PEAKIUSAX MATPUYHOTO
cuHTe3a. Peanuszanus HacienCcTBEHHOW HHQpoOpManuu. ['eHeTHdeckuil KoJ, €ro CBOWCTBA.
Tpanckpunuusa — marpuusblii cuHTe3 PHK. IIpuHIUMIIBI TPaHCKPUIIIMKM: KOMIUIEMEHTAPHOCTb,
AHTUIIAPAJUIETbHOCTh, ACUMMETPUYHOCTh. Cospegsanue mampuunvix PHK 6 sykapuomuueckoii
knremxke. Hexooupyrowue PHK.

Tpancnsamus u e€ sranbl. Yuactue TpancnoptHeix PHK B OnocunTese Oenka. YcimoBus
O6uocunTe3a 6enka. KogupoBanue aMuHokuciot. Ponabs pubocom B OuocuHTe3e Oenka.

Coepemennvie npedcmasnenus o cmpoeHuu 2enog. OpraHu3aiys TeHoMa y MPOKapuoT U
9yKapuoT. Perynsius akTUBHOCTH T€HOB Yy mpokapuoT. ['mmoreza omepona (®. Xakob, XK.
Mano). MonekynapHvle mexaHuzmvl dKcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
peayaayuu pabomsl 2enog. Peryisius oOMeHHBbIX MpolieccoB B kKieTke. Kierounslii romeocTas.

Bupychbl — HeksieTouHble ()OPMBI KU3HU U OONMUTaTHBIE Mapa3uThl. CTPOSHHE MPOCTHIX U
CIIOXKHBIX BHPYCOB, PETPOBHUPYCOB, OaktepuodaroB. Kuzuenuwiii yuxn J[HK-codeparcawujux
supycos, PHK-cooepaicawux supycos, bakmepuoghacos. Obpammuas mpancKkpunyus, pesepmasad,
unmezpasa.

BupycHble 3abosieBaHusi yenoBeka, KHMBOTHBIX, pactenuid. CIIMJ], COVID-19,
COLIMAJIbHBIE U METUIIMHCKHE TPOOIEMBI.

Buoungpopmamura: unmeepayusi u anaiusz dorvuiux maccugos («bigdatay) cmpyxkmyphoix
buonoeuueckux OamHvix. Hanomexmonocuu 6 oOuonoeuu u meouyuwne. Ilpocpammupyemvie
@yHxyuu b6enxos. Cnocobwvl docmasKu 1eKkapcms.

JleMoHCTpan U

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

Tabmumpt w  cxemsl: «buocuHTe3 Oenkay, «l'eHeTmueckuid Koma», «Bupycs,
«baxTtepuodarm.

IIpakTuyeckas padora «Co3iaHue MO BUPYCay.

Tema 8. ZKM3HEeHHBIH LUK KIETKH

Knerounsii muki, ero mepuoasl u perymsanus. Mutepdaza m muro3. OcoOEHHOCTH
MPOIIECCOB, MpoTekaronmx B uHTepdase. [loaroroBka kieTku K neneHuto. [IpecuHTeTnueckuii
(TTOCTMUTOTUYECKUI), CUHTETUYECKMH W TOCTCHHTETHUYECKUH (IMIPEMUTOTUUYECKUN) TMEPHOIBI
uHTEep(da3bl.
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Marpuunbii  cunre3 JHK — permmkanus. [lpunnunser  peruukamuu — JIHK:
KOMIUIEMEHTAPHOCTh,  I[TOJIyKOHCEPBATUBHBI  CHHTE3, aAHTUIAPALIEIBHOCTh. MexaHu3M
perummkauuu  JIHK.  Xpomocombr. Ctpoenne xpomocom. Temomepsl U Tenomepasa.
XpOMOCOMHBIM HA0Op KIETKH — KapuoTUN. JMIUIOMAHBIA W TaluIOMIHBIA HAOOPBI XPOMOCOM.
I"'omosornynsie XpoMocoMmsl. 110710BbIE XPOMOCOMBI.

[Jenenne kietkn — muro3. CTaguum MHUTO3a W NPOUCXOIALIME B HUX IPOLECCHL. THIIBI
muto3a. Kaprnokunes u nurokunes. buongornueckoe 3Had4eHHE MUTO3A.

Perynauus MUTOTHYECKOTO IMKJIA KIETKH. [IporpammmupyemMasi KieTo4Has ruOenb —
aroInTo3s.

Knerounoe sapo, XpoMocombl, hyHKIIMOHAJIbHAS TeHOMUKA. Mexanuzmul npoaughepayuu,
oupgepenyupoexu, cmapenus u cubenu knemox. «Lughposas knemxka» — 6uoungopmamuueckue
Mooenu hYHKYUOHUPOBAHUSL KILEMKU.

JdeMoHcTpannn

Tabmuupbl 1 cxembl: «OKU3HEHHBIM LUK KIETKW», «MuTO3», «CTpOE€HHE XPOMOCOMY,
«Pemmukanus JJTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOIN, MHUKpoIpenaparsl: «MHTO3 B KJIETKaxX KOpellKa
JTyKay.

JlabopaTopnas padora «l3yueHne XpoMOCOM Ha FOTOBBIX MUKpOIIpenapaTaxy.

JlabopaTopnass pa6ora «HaGmoneHne MuTo3a B KJIETKAaX KOHUMKA KOpeIllKa Jiyka (Ha
TOTOBBIX MUKpOIIpEnaparax)y.

Tema 9. Ctpoenue u GyHKIIMH OPraHU3MOB

buonoruueckoe  pazHooOpaszue  opraHu3mMoB.  OJHOKJIETOYHBIE,  KOJIOHUAJbHBIE,
MHOTOKJIETOYHbBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KUZHEICSATEIbHOCTH OJHOKIETOYHBIX OpraHu3moB. bakrepuu,
apxeH, OAHOKJIETOYHbIE IPUObI, OTHOKJIETOYHbIE BOJOPOCIH, Apyrue npoTucThl. KogonuansHele
OpraHu3MBl.

B3anMocBsI3b 9acTeil MHOTOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe 1enoe. 'omeocras.

Tkanu pacrenuil. Tunbel pacTUTENbHBIX TKaHEW: oOpa3zoBaTelbHas, IOKPOBHa,
IPOBOJIAIIAs, OCHOBHAsA, MexaHudeckas. OCOOEHHOCTH CTPOEHHUs, (GYHKUUH U PaCHOIOKEHHS
TKaHEN B OpraHax pacTEHUM.

TkaHu JKMBOTHBIX M  4YeloBeKa. THWIbI JKUBOTHBIX TKAaHEW: AMNHUTEIUAIbHAs,
COCJMHUTENbHAs, MbllIeyHas, HepBHass. OCOOEHHOCTH CTpPOEHUs, (QYHKIMH MU pPacHOI0KESHUS
TKaHEW B OpraHax >KMBOTHBIX U U€JIOBEKa.

Oprassl. BereratuBHble U reHEpaTUBHBIE OpraHbl pacTeHUH. OpraHsl U CUCTEMBI OPraHOB
’KUBOTHBIX U 4yenoBeka. OyHKIIUU OPraHOB M CUCTEM OPIaHOB.

Onopa Tenma opranusmoB. Kapkac pacreHnil. CkeneTbl  OJHOKJIETOUHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapyHblii 1 BHyTpeHHUH ckeneT. CTpOeHNE U TUIIBI COEIUHEHUS
KOCTEH.

JIBi>keHue opraHusmoB. J[BUXKEHHME OJHOKJIETOYHBIX OPraHU3MOB: aMEOOHMIHOE,
KT'YTUKOBOE, PECHHYHOE. J[BM)KEHHWE MHOIOKJIETOUHBIX PACTEHUH: TPONM3MBI U HACTHH.
JIBM>KeHNEe MHOTOKJIETOYHBIX KHBOTHBIX U YEJIOBEKa: MbllieuHas cuctema. Pednekc. CkeneTHble
MBIIIIIBI U UX padoTa.
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ITutanue opranusmos. Iloriomenue Boabl, YIIEKUCIOrO ra3a ¥ MUHEPAIBHBIX BEILECTB
pacteHussMH. [IuTaHue >KMBOTHBIX. BHYTpUIIONOCTHOE M BHYTPHUKIIETOYHOE IMILEBApECHHUE.
[TuTanne NMO3BOHOYHBIX >KMBOTHBIX. OTHENbI NMUIIEBAPUTENBHOIO TpakTa. IlumeBapurtenbHbie
’kenesbl. [InmmeBapuTenbHas cucTeMa 4eaoBeKa.

Hpixanue opranu3MoB. [[pixanue pactenuid. Jpixanue >xuBoTHBIX. uddy3us ra3oB yepe3
HOBEPXHOCTh KieTkU. KoxkHoe apixanue. JlpIxarenbHas MoBepxHOCTb. JKaOepHoe u néroynoe
JpIXaHue. JlpIXaHue IO03BOHOYHBIX >KMBOTHBIX U YEJIOBEKA. OBOJIOLHUOHHOE YCIIO)KHEHUE
CTPOCHHMsI JETKUX II03BOHOYHBIX >KMBOTHBIX. JlpIXaTenbHas CHUCTEMa 4YelOoBeKa. MeXxaHus3Mm
BEHTWISALMM JETKUX Y NTUIL U MIIEKONUTaOMMX. Perymsiuus apixanus. [{pixarenbHbie 00bEMBI.

TpaHcnopT BewiecTB y OpraHu3MOB. TpaHCIOpPTHBIE CUCTEMBI pacTeHHMH. TpaHcmopr
BEIIECTB Yy JKUBOTHBIX. KpoBeHocHas cucremMa u €€ opranbl. KpoBeHOCHas cucrema
MO3BOHOYHBIX KMBOTHBIX M uenoBeka. Cepjie, KPOBEHOCHBIE COCYIbl M KpoBb. Kpyru
KpOBOOOpAIlleHUsl.  DBOJIIOLMOHHBIE  YCIOXKHEHUS  CTPOCHHUS  KPOBEHOCHOM  CHCTEMBbI
IIO3BOHOYHBIX KUBOTHBIX. PaboTa cepiua u e€ perynsmus.

Boinenenne y opranu3moB. BeiaeneHue y pacTeHuid. BelieneHune 'y KMBOTHBIX.
CokpaTtutenbHble Bakyoiau. Opranbel BblaesneHusd. @uibTpanus, cekpenuss U oOpaTHOe
BCACchIBaHME KaK MEXaHU3MbI pabOThl OPraHoB BblAeTIeHUs. CBs3b MOJIOCTH TeJla ¢ KPOBEHOCHOM
U BBIICIUTENBHON cUCTEMaMU. BpliereHue y MO3BOHOYHBIX >KMBOTHBIX M uenoBeka. IToukw.
Crpoenue u ¢pyHKIMOHUpOBaHUE HePpoHa. OOpa3oBaHHEe MOYH Y YEIOBEKA.

3amuTa y OpraHu3MoB. 3allldTa y OJHOKJIETOYHBIX OopraHu3MoB. Cropbl OakTepuil u
LMCTBI MPOCTEUINNX. 3alIUTa y MHOTOKJIETOUHBIX pacTeHuil. Kytukyna. CpencrBa macCUBHOM U
XUMHYECKOH 3alIUThl. OUTOHIIUIBI.

3amuTa y MHOTOKJIETOUYHBIX )KUBOTHBIX. [IOKpOBBI M X IPOM3BOJHBIE. 3al[UTa OpraHU3Ma
or OonesHedl. MMmyHHas cucrema uenoBeka. KileTOuHBII M TyMOpalbHBII HMMMYHHTET.
Bpoxnénublii ©M  npHOOpPETEHHBIM  crienupUUecKuil UMMYHHUTET. TeopHus KJIOHAJIbHO-
cenektuBHoro ummynureta (I1. Dpaux, @. M. bepuer, C. Tonerasa). BocmanutenbHble OTBETHI
opranu3MoB. Posib BpoXIEHHOT0 UIMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxxumocTe M peryisiuus 'y OpraHu3MoB. Pa3ipakxuMoCTh y OJHOKIJIETOYHBIX
opranusmoB. Takcucel. PazgpaxkumocTs U peryisuus y pacTeHud. PocToBble BelecTBa U HUX
3HAYCHHUE.

HepBHast cucrema u peduexktopHas perynsiuus y >KUBOTHBIX. HepBHas cuctema u eé
OTZENbl. DBOJIIOIMOHHOE YCIIO)KHEHUE CTPOEHUST HEPBHOM CHCTEMBI y JKMBOTHBIX. OTaensl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX KUBOTHBIX. Pediexc u pednexropHas ayra. besycnoBHble u
YCIIOBHBIE PE(IICKCHI.

I'yMopasibHast peryisiiMss W SHAOKPHHHAs CUCTEMa >KMBOTHBIX M 4YenoBeka. JKenesbl
SHIAOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleiicTBUEe TOpMOHOB. B3amMOCBA3bp HEpPBHOW U
SHJIOKPUHHOH cucteM. [‘unoranamo-runodusapHas cucrema.

JleMoHCTpan U

[Toptpet: N. I1. [1aBnos.

Tabmuupbl u cxemsl: «ONHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIE BOIOPOCIHY,
«bakrepun», «Ipocreiimmey, «OpraHbl LBETKOBBIX pacTeHuil», «CucTeMbl OpraHoB
IIO3BOHOYHBIX JKMBOTHBIX», «BHYTpEHHEEe CTpOCHHE HACEKOMBIX», «TKaHM pacTeHu»,
«KopueBwie cuctembr», «CTpoeHue ctednsa», «CTpoeHHE IHCTOBOM IIIACTHHKMY», «TkaHuU
KUBOTHBIX», «Ckener 4denoBekay, «llummesapurensHas cucrema», «KpoBeHOCHas cuctemar,
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«/pixarenbHass  cucrema», «HepBHas cucrema», «Koxa», «MpbllieyHass CHUCTEMay,
«BpiienurensHas cucremMay, « JHIOKpUHHAsA cuctemay, «CTpoeHue MbIIIb, «MIMMyHUTETY,
«KummeunomnosnoctHsie», «CxeMa nuTaHus pacTeHui», «KpoBEeHOCHBIE CUCTEMBI MMO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue rufpo», «CTpoeHue mianapun», «BHyTpeHHee CTpOeHHE HO0KIEBOTO
yepBsi», «HepBHas cucrema pwiO», «HepBHas cucrema nsrymku», «HepBHas cuctema
npecMmblkaromuxcsa», «HepBHas cucrtema nTuny, «HepBHas cuctemMa MIIEKONUTAKOUIUXY,
«HepsHas cucrema uenoBekay, «Pediaexcy.

O0opynoBaHue: CBETOBOM MMKPOCKOI, MUKpOIIpENapaThl OJHOKJIETOYHBIX OPIaHU3MOB,
MUKpOIIpenaparsl TKaHEW, PaKOBUHBI MOJIJIFOCKOB, KOJJIEKIIMM HACEKOMBIX, UIJIOKOKHUX, JKUBBIE
9K3EMILIAPBl KOMHATHBIX PACTEHH, TepOapuu pacTeHU pa3HbIX OTAENOB, BIaKHBIE Iperaparhl
JKUBOTHBIX, CKEJIEThI TO3BOHOYHBIX, KOJIJIEKIIUN OECIIO3BOHOYHBIX )KMBOTHBIX, CKEJIET YEJIOBEKA,
o0opysoBaHuE s JIEMOHCTpAalUd [IOYBEHHOI'O U  BO3AYIIHOIO IIMTAHUS PACTEHUH,
pacuieruieHusl Kpaxmana u OenkoB moj JeiictBueM (epMeHTOB, 000pyAOBaHUE IS
JIEMOHCTPALIMH OIBITOB MO U3MEPEHUIO )KM3HEHHON €MKOCTH JIETKUX, MEXaHU3Ma JbIXaTeIbHbIX
JBUKEHUM, MOJIETTN T'OJIOBHOTO MO3Ta Pa3IMYHbIX KUBOTHbIX.

JladopaTopnas padora «/3yueHue TKaHEH pacTCHHI.

JlaboparopHasi padora «/3yueHne TKaHel )KUBOTHBIX.

JlaboparopHasi padora «/3yueHrne opraHoB IBETKOBOT'O PACTCHHUSI.

Tema 10. Pa3MHoOkeHMe 1 pa3BUTHE OPTaHNU3MOB

®opMbI pa3MHOXKEHHUSI OPTaHU3MOB: Oecrioyioe (BKJII0Yasi BEreTaTUBHOE) U TI0JIOBOE. Buibl
0ecroIoro pa3MHOKEHUS: TOYKOBaHUE, CIIOPYIISIINS, pparMeHTalus, KIOHHPOBAHUE.

[TonoBoe pasmuHoxkenue. IlonoBele kieTkH, unum ramerel. Meio3. Cranguu Meiiosa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bronorndecknii CMbICI MeH03a U TIOJIOBOTO
npouecca. Meno3 U ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[TpenzaponpiieBoe  pasButue. l'ameroreHes y JKMBOTHBIX. IlosoBele  Kenessl.
OO0pa3oBaHue U pa3BUTHE MOJOBBIX KieTok. CrepmaroreHe3 u ooreHes3. CTpoeHHE MOJIOBBIX
KJIETOK.

OmnogoTBOpeHHE M AMOPUOHAIBLHOE Pa3BUTHE >KMBOTHBIX. CrOCOOBI OMIIOIOTBOPEHUS:
Hapy>XHoe, BHyTpeHHee. [lapreHorenes.

WuauBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHUOIOTHS — HayKa O Pa3BUTHH
opranu3mMoB. Mopghozenes — oOna u3z enasuvlx npobaem smopuonocuu. Konyenyus mopgocenos
u modenu mopgpozenesa. Cranuu sMOpuoreHe3a KUBOTHBIX (Ha MpUMepe JIAryuiku). Jpobnenue.
Tunbl apobnenus. /Jemepmunupogannoe u HedepmuHuposannoe opobnenue. bnacmyna, munvi
onacmyn. OcobeHHOCTH APOOTIEHUST MIIEKOMUTAIOMUX. 3apOJbIIIEBbIC JIUCTKU (TaCTPYJISALMS).
3akJiaJlka OpraHoB W TKaHEHW U3 3apoJbIIIEBBIX JINCTKOB. B3anWMmHOEe BIMSHHE 4YacTel
pa3BUBAIOIIETOCS 3apojbima (dIMOpHOHANBHAS HMHAYKIHS). 3akjiajka IUIaHa CTPOSHUS
JKUBOTHOTO KaK pe3yibTaT HEepapXUyeCKUX B3aMMOJEWUCTBUII reHOB. BiusHue Ha
AMOpPHOHANIEHOE Pa3BUTHE PA3IUYHBIX (PAKTOPOB OKPYKAIOIIEH CpEeIbl.

Poct u pasButne xuBOTHBIX. [locToMOpuoHanmbHBIM mepuon. [IpsMoe u Hempsimoe
pazButue. Pa3Bute ¢ meramopdo3oM y O€ClO3BOHOYHBIX U TIO3BOHOYHBIX IKHUBOTHBIX.
buonornueckoe 3HaueHHE MPSIMOTO U HEMPSIMOTO PAa3BUTHUSI, UX PACHPOCTPAHEHUE B MPUPOJIE.
Tunel pocta KUBOTHBIX. DakTOpbl PETyNSIIMUM POCTAa KUBOTHBIX W desoBeka. Craguu
MOCTAMOPHUOHAIBHOTO DPAa3BUTHUSL y JKUBOTHBIX M uesioBeka. [lepmolibl OHTOreHe3a 4YesloBeKa.
Crapenue U cMepTh Kak OMOJIOrHYeCKHUe MPOLECCHI.
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Pa3smuoxxenne u pasButue pacteHuid. ['ametrodur m cnopodut. Meio3 B KU3HEHHOM
nukie pacrenuid. OOpazoBaHue CIOp B Tpolecce Meio3a. l'ameToreHe3 y pacTeHHUH.
OmiogoTBOPEHHE M pa3BUTHUE PACTUTENIBHBIX OPraHu3MoB. J[BONHHOE OIUIOJOTBOPEHUE Y
[IBETKOBBIX pacTeHuil. OOpa3oBaHUE U PA3BUTHE CEMEHHU.

MexaHu3Mbl PETyIISILIUM OHTOI€HE3a Y PACTEHUN U dKUBOTHBIX.

JdemMoHcTpauMu

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

Tabmuubl u cxembl: «BereratuBHoe pasMHOXKEHHE», «THIIBI OECIONOro pa3MHOXKEHUS,
«Pa3MHOXEHHE XJIaMHJIOMOHa/b», «Pa3MHOXEHHE H3BIVIEHB», «Pa3MHOXEHUE THUIPBDY,
«Meito3», «Xpomocombl», «l'amerorenes», «CTpoeHHE SNULEKIETKH M CIEPMaTO30MAa,
«OcHOBHBIE CTauM OHTOreHes3a», «lIpsimoe u Hempsimoe pas3BuTHe», «Pa3BuUTHE MalCKOro
Kyka», «Pa3zsutne capaHum», «Pa3Butne IArymku», «/IBoOMHOE OIUIOJOTBOPEHHE Y LBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOOJBHBIX M JABYIOJIbHBIX pacTeHUN», «KHU3HEHHBIN LUK
MOpPCKOM  KamycTbD», <«JKW3HEHHBII LHUKI MXa», <«OKU3HEHHBII LUK NanopOTHUKAY,
«KW3HEHHBIN LIUKIT COCHBD».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIpENapaTsl SHIIEKJIETOK U CIIEPMAaTO30UI0B,
Mozelb «L UK pa3BUTHS JIATYILIKI Y.

Jladboparopnasi pabGora «/3yuyeHue CTPOEHHMS TOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpenaparax.

IIpakTuyeckass padora «BbIsiBIIEHHE MPU3HAKOB CXOJCTBA 3apObINIEH MO3BOHOYHBIX
JKUBOTHBIX.

JlabopaTopnasi pabora «CTpoeHnEe OpraHoOB Pa3MHOKEHUS BBICIIUX PACTEHUI».

Tema 11. I'eHeTHKA — HAyKa 0 HACJIEACTBEHHOCTH U H3MEHYHMBOCTH OPraHU3MOB

HcTtopusi cTaHOBIEHUSI W pPa3BUTHsS I€HETUKM Kak Hayku. PabGotel I. Menpens, I'. ne
@®puza, T. Moprana. Ponb oTeuecTBeHHBIX Y4Y€HBIX B pa3BUTUH reHeTtuku. Paborsr H. K.
Konsuosa, H. U. BaBunosa, A. H. benosepckoro, I'. /1. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodeepa-Pecosckoro.

OcCHOBHbBIE T€HETUYECKHE MOHATHUSI U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, ajlieJIbHbIE
TEHbl, AJbTEPHATUBHBIE NPU3HAKH, JOMHMHAHTHBIM M PELECCUBHBIA INPU3HAK, TOMO3HIOTA,
reTepo3nUroTa, YucTas JIMHUS, THOPUAbI, TeHOTHN, (GeHoTurn. OCHOBHBIE METOJbl T'€HETHUKH:
TUOPHUIOTOTHYECKUH, ITUTOIOTHUECKUH, MOJIEKYIISIPHO-TEHETUICCKUMN.

JleMoOHCTpaL UK

[Toprpetsr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. 1. Basunos, A. H.
Bbenozepckuii, I'. 1. Kapnieuenko, H0. A. ®ununuenko, H. B. Tumodeen-PecoBckuii.

Tabmuie! u cxembl: «MeTobl TeHETUKIY, «CXeMBbl CKpEIBaHU».

Jladoparopnasi padora «J/Ipo3odriia kak 00bEKT TeHeTUUECKUX UCCIETOBAHU».

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mouorubpunnoe ckpeuuBanue. IlepBblii 3akoH MeHaens — 3aKOH €AMHOOOpasus
ruOpuIoB mepBoro mokoJyieHus. [IpaBuno momuHupoBaHusa. Bropoit 3akoH MeHnaens — 3aKoH
pacieruieHus npu3HakoB. LluTonoruuyeckne 0CHOBBI MOHOTHOPUIHOTO CKpeluBaHus. [ unoresa
YHCTOTHI FaMeT.

AHanuzupyroniee  ckpemiuBaHue.  [IpoMexyTouHbI ~ XapakTep  HaclIeJOBAHMS.
Pacmennenne npu3HakoB MpY HEMTOJIHOM JOMUHUPOBAHMH.
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JurunbpugHoe ckpeunuBanue. TpeTruid 3akoH MeHAens — 3aKOH HE3aBHCHMOIO
HacJIeI0BaHMs TPU3HAKOB. LluTomornueckre 0CHOBBI TUTHOPUIHOTO CKPEIIMBAHUS.

CuerutenHoe HacnenoBanue npusHakoB. Paboter T. Moprana. CuerieHHOe Hacie0BaHue
T€HOB, HAPYLICHUE CLECTUICHUS MEXAY TeHaMu. XpOMOCOMHAs TEOPUS HACIIEACTBEHHOCTH.

I'enetnka mosa. XpOMOCOMHBI MEXAHM3M OIPEAEIICHHs Moda. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBL. ['OMOramMeTHBli M rereporaMeTHbli Moj. ['eHeTmyeckas CTPYKTypa IOJOBBIX
xpomocoM. HaciienoBanue nNpu3HaKoB, CLECIUIEHHBIX C I10JIOM.

I'enoTun kak nenocrHas cucrema. [lnedoTponus — MHOXKECTBEHHOE AEHCTBUE TI€HA.
MHoOXeCTBEeHHbIN amienu3M. B3aumonelcTBue HeauleNbHbIX T'€HOB. KoOMIIEMEHTapHOCTb.
Onucra3z. [lonumepus.

I'eHeTMYECKUI KOHTPOJb PA3BUTHsS pPACTECHUM, JKMBOTHBIX M YEJIOBEKa, a TaKXKe
(U3BHONIOTHYECKUX TIPOIIECCOB, TIOBEIEHUS W KOTHUTHUBHBIX (yHKOmA. ['eHeTmdeckue
MEXaHU3Mbl CUMOUOTEHEe3a, MEXaHU3Mbl B3aMMOJCHCTBHUS «XO3MMH — MApa3suT» U «XO3SMH —
MUKpoOnom». ['eHeTHuecKkre acreKThl KOHTPOJIS U U3MEHEHHs HacJeICTBEHHON nH(pOopMaluu B
ITOKOJICHUSIX KJIIETOK U OPTaHU3MOB.

JleMoOHCTpaL U

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

Tabmuupl u cxemsl: «[lepBblii 1 BTOpOH 3akoHBI MeHaens», «Tpetuit 3akoH MeHuemns»,
«AHanu3upyollee ckpeuBanue», «HenoiaHoe nomuHupoBanuey, «CLerIeHHOe Haclel0BaHHe
IPU3HAKOB y Apo30puib», « eHeTnka nonay, «Kapuorun yenosekay, «Kapruotun apo3opuiis»,
«Kapuotun nuisn», « MHOKECTBEHHBIN ajienn3M», «B3anMoaeincTBre reHoBy.

Ob6opynoBaHue: MOJENb JUIsl JEMOHCTpAIMM 3aKOHOB €IMHO00pa3usi THOPHUIOB MEPBOToO
IIOKOJIEHUSI M PACIICIUICHUS NPU3HAKOB, MOJEIb Uil JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HACJIEI0BAHMS NIPU3HAKOB, MOJENb ISl JEMOHCTPALIMM CLEIJICHHOTO HACIEA0OBAHUS IIPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoTpenapar: «/Ipozodumnay.

IIpakTuyeckas paGora «l3ydyeHue pe3ynbTaTOB MOHOTMOPUIHOTO CKPEIIMBAHUS Y
IpO30(UITBI».

IIpakTuyeckas padora «/3ydyeHue pe3yiabTaTOB JAUTMOPUIHOIO CKPEIIMBAHUSA Y
JPO30(QHITBD».

Tema 13. 3aKoHOMEpPHOCTH H3MEHYHBOCTH

B3aumopeiictBue reHotuna u cpeabl npu ¢GopmupoBaHuu (enotuna. M3meHdnBocTh
npu3HakoB. KauecTBeHHBbIE W  KOJWYECTBEHHBIE TPH3HAKH. BHIBI  HM3MEHYHMBOCTH:
HEHACJIEACTBEHHAs U HACJIEICTBEHHASI.

Monudukaronnas U3MEHUYMBOCTh. Ponb cpeasl B (opMupoBaHHH MOIUGMUKAIIMOHHON
u3MeHunBoctu. Hopma peakuuu npusHaka. BapuanuonHsli psn u BapuanuoHHasi kpusas (B.
Horanucen). ColicTBa MOIU(UKAIIMOHHOW H3MEHYMBOCTH.

['enoTunuueckass u3MeHYMBOCTh. (CBOWCTBA TEHOTUIIMYECKOW M3MEHUYMBOCTH. Bujbl
TeHOTUITUYECKOW U3MEHYMBOCTH: KOMOMHATUBHASI, MyTallUOHHASI.

KoMmOnHaTuBHAas M3MEHUYMBOCTh. Mel03 M MOJIOBOM MPOIECC — OCHOBA KOMOWHATHUBHOMN
M3MEHYUBOCTU. Posib KOMOMHATUBHOM U3MEHUYUBOCTH B CO3JaHUH I'€HETHYECKOTr0 pa3Hoo0pa3us
B [Ipejiesiax OJIHOTO BHU/IA.

MyTtanuonHass M3MEHYUBOCTh. Buabl Myranuii: TeHHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CHoHTaHHBIE W WHAYLUMPOBAHHBIE MYyTallUM. SIOepHBIE M IUTOILIA3MaTHYECKUE MYTalUU.
ComaTuyeckue W MoJoBble MyTauuH. [IpuymMHBI BO3ZHUKHOBEHUsSI MyTaluid. MyTareHbl U HX
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BIIMSIHHE HA OPraHU3Mbl. 3AKOHOMEPHOCTHM MYTAalMOHHOIO Ipouecca. 3aKOH FOMOJOTHYECKHX
psanoB B HacienctBeHHod usmeHunBoctH (H.M. BaBuiioB). BhesjepHas W3MEHUMBOCTH U
HACJIEJCTBEHHOCTb.

OnueceHemuxa u 35NUSEHOMUKA, POIb INUSEHEMUYEeCKUX (AaKmopos 6 HACIe008aHUU U
UBMEHYUBOCIU (DeHOMUNUYECKUX NPUSHAKOS ) OP2AHUIMOS.

JdemMoHcTpauMu

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

Tabmunel 1 cxembl: «Buasl HW3MEHUMBOCTHY, «MoauduKanMoHHAs W3MEHUYHUBOCTHY,
«KomMOMHaTUBHAasE ~ M3MEHUYMBOCTBY,  «Meio3»,  «OmmomoTrBopeHue»,  «l eHeTHYecKue
3a0o0JieBaHus YeNOBeKay», «Buabl MyTanuiny.

OOGopynoBaHue: >KMBbIE W TepOapHbIC HK3EMIUISIPhl KOMHATHBIX PACTEHUU, PHUCYHKH
(ororpadum) KUBOTHBIX C PA3TMYHBIMHA BUJIAMHU H3MECHUYUBOCTH.

JlabopaTopnass pabora «MccienoBaHuE 3aKOHOMEPHOCTEH  MoOAM(UKAIIMOHHOM
n3MeHYnBOCTH. [locTpoeHre BapHallMOHHOTO psijia M BapUALMOHHOW KPUBOM.

IIpakTnyeckas padora «MyTtanuu y 1po30¢p bl (Ha TOTOBBIX MUKPOIPENapaTax).

Tema 14. I'eHeTHKA YeJIOBEKa

Kapuorun uenoBeka. MexayHapoaHasi NporpaMMa HCCIEIOBAaHUS T'€HOMa 4YeJIOBEKa.
MeToapl U3ydeHUsi TeHETUKU YeJOBEeKa: MeHealloTMYeCKUi, ONM3HEIOBbIN, IUTOTeHETHUECKHA,
MOMYJISIIMOHHO-CTATUCTUYECKUHN, MOJIEKYysipHO-TeHeTnueckuii. COBpPEeMEHHOE OmpeiesieHre
TE€HOTHIIA: TIOJITHOTEHOMHOE CEKBEHUPOBAHKE, TEHOTUITUPOBAHKE, B TOM 4HcIie ¢ momoinbio [TI[P-
ananuza. HacnencrBennsie 3a00eBanus yenoBeka. [ €eHHbIE B XpOMOCOMHBIE OOJIE3HU YeNIOBEKa.
bone3nn ¢ HacneACTBEHHON MpPeApacloiOKEHHOCThI0. 3HAYEHUWE MEIMIIMHCKONW TE€HETUKH B
MPEAOTBPAIIEHUH M JICUCHUM TEHETHYECKUX 3a00JIeBaHUN ueJoBeKa. MeIMKO-TeHETHUEeCKOe
KOHCYNbTHpOBaHKuEe. CTBOIOBBIC KIETKU. [[OHATHE «T€HETHYECKOTO TPy3a». DTHUECKUE aCMEeKThI
HCCJIEIOBAaHMM B 00JIaCTH pEeIaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enetnyeckue (HakTOpHl MOBBIIMIEHHOW YYBCTBUTEIHHOCTH YENIOBEKAa K (PU3UUYECKOMY U
XUMHUYECKOMY 3arps3HEHUI0 OKpYyXKallel cpeapl. [eHeTnueckas MpeapacroioKeHHOCTh
YEJIOBEKa K MaTOJIOTHSIM.

JleMoHCTpanun

Tabmumer u cxembl: «Kapuotun denoBekay», «MeTOJbl M3y4eHUS TEHETUKH YETIOBEKa,
«["enernueckue 3a00JE€BaHUS YETIOBEKAY.

IIpakTuyeckas padora «CocTaBieHUE U aHAIU3 POAOCIOBHOI.

Tema 15. Ceniekuusi OpraHu3MoB

JomecTukanust ¥ cenekius. 3apoXACHUE CENeKIUMU W JoMmectukauuu. Yuyenue H. WM.
Bagunoga o LlenTpax mpoucxox/ieHus 1 MHOrooOpas3usi KyJIbTYPHBIX pacTeHui. Ponb cenexuuu
B CO3/JaHMM COpPTOB pacTeHUW U mnopoxa KHUBOTHbIX. Copr, moponxa, mTaMM. 3aKOH
TOMOJIOTUYECKHUX PSAOB B HacieAcTBeHHOM m3meHunBoctu H. WM. BaBunona, ero 3Hauenue s
CEJIEKIIMOHHOM pabOTHI.

MeToapl ceneKIMoOHHOU paboThl. ICKyCCTBEHHBIN OTOOp: MAaCCOBBIN W MHANBUYaTbHBIN.
Drtanbl KOMOWHAIIMOHHOW celieKuu. VcnbiTanue mpou3BOAMTENCH MO MOTOMCTBY. OTOOp mO
TEHOTHUITY C MIOMOIIBIO OIICHKU ()EHOTHITa TOTOMCTBA M OTOOP IO TEHOTHUITY C IMTOMOIIBIO aHATH3a
JHK.

HckyccTBeHHBI MyTareHe3 KakK METOJ CEJIEKIIMOHHOW paboThl. PammanvoHHBIH U
XUMHYECKMM MyTareHe3 Kak MCTOYHMK MYyTallMid Yy KyJbTypHbIX (OpPM OpraHu3MOB.
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Hcnonb3oBaHuE TE€HOMHOIO pENaKTUPOBaHWs U MeToAoB pekoMOMHaHTHbIX JIHK nmms
IIOJIy4EHUS UCXOIHOTO MaTepHralia JUisl CEJIEKLUN.

[Tonydyenue monuruionoB. BHyTpuBHIOBas ruOpuam3anus. bIu3kopoacTBEeHHOE
CKpelLIMBaHue, WM HHOpuIuHT. HepoacTBeHHOE CKpelIMBaHue, Wil ayTopuauHr. 'ereposuc u
ero mnpuuuHsl. lMcnonb3oBanue rerepozuca B cenekuuu. OtnanéHHas rubpuau3anus.
[Ipeononenue Oecnaoaust MEXBHIOBBIX THOpUIOB. JlOCTHMXKEHHS CeNeKUUM pacTeHUul u
YKUBOTHBIX. «3€1€Has peooYUsLy.

CoxpaHeHue U HU3y4YEHHE T'€HETUYECKUX PECYpCOB KYJIbTYPHBIX PACTEHHUH M MX JIHUKHX
poauueil A co3/1aHusl HOBBIX COPTOB M TMOPUIOB CEIbCKOXO3HCTBEHHBIX KYJIbTYp. M3yuenue,
coxpameHue u ynpasieHue 2eHemudecKUMU pecypcamil CenlbCKOX03AUCMBEHHbIX U NPOMbICIOBbIX
HCUBOMHBIX 8 YENAX YIIYUULeHUs CYUeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM Yucie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008AHUL, NepedosbiX Uoel u
NepCcnekmueHbIX MexXHOI02UL.

JdeMoHcTpannmn

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

Tabnuupl u cxembl: «L{eHTpbl IPOMCXOXKAECHUS U MHOT0OOpa3usl KyJIbTYPHBIX pacTeHUi»,
«3aKOH TOMOJIOTMYECKHMX psJOB B HACJIEACTBEHHOW W3MEHYMBOCTH», «METOIBI CENeKLIUn»,
«Otnanénnas rubpuanszanusy, «MyTtareHes».

Jladoparopnasi pa6ora «/3yueHne COpTOB KyJbTYPHBIX PACTEHUN M MOPOJ JOMAIIHUX
KUBOTHBIX).

JlaboparopHasi padora «/3yueHrne METOZ0B CEJIEKIIUN PACTCHHII.

IIpakTnyeckas padora «IIpuBHUBKa pacTeHUII».

Ikekypeusi «OCHOBHBIE METO/BI M JIOCTHXKEHHUS CEJIEKIIMM PAacTeHH U KUBOTHBIX (Ha
CEJIEKLMOHHYIO CTAaHLUIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATENbHBIH Y4acTOK, B TEIUIMYHOE
XO035IMCTBO, B JJaOOPATOPUIO arpOYHUBEPCUTETA WIM HAYYHOT'O LIEHTPA)».

Tema 16. BuoTexHoJI0rusl U CHHTeTH4YeCKasi 0M0J10T U

OOBeKThl, HCIONb3yeMble B OMOTEXHOJOTMH, — KIETOYHbIE U TKaHEBBIE KYJbTYpHI,
MHUKPOOPIaHU3MBl, HUX XapaKTepUCTHKA. TpaaunuoHHas OWOTEXHOJIOTHS: XJebomeueHue,
NOJy4eHHE KUCIOMOJIOUHBIX MPOIYKTOB, BUHOAEIHE. Mukpoouonorunueckuit cuure3. OOBEKTHI
MUKpOOHOJIOrHYecKuX TexHoaoruil. [Ipon3BoacTBo Oenka, aMUHOKHCIOT U BUTAMHHOB.

Co3maHne TEXHOJOTMM M MHCTPYMEHTOB  IICJICHANIPABICHHOTO  M3MEHEHUS U
KOHCTPYMPOBAHUSI TEHOMOB C LIEJIbIO MTOJIyYE€HHsI OPIraHU3MOB U X KOMIIOHEHTOB, COAEPKAILNUX
HE BCTpEYaroluecs B MpHpo/ie ONOCUHTETUYECKHE TYTH.

Kiterounas nHxeHepus. MeToapl KynbTyphl KJIETOK M TKaHEH PacTeHUN M >KUBOTHBIX.
Kpuobanku. Comartnueckas ruOpuan3anus M coMaTH4eckuil smOpuorenes. lcmomb3oBaHue
TalyiOUJI0OB B CEIIEKUUU DPACTeHUH. [lonyuenue MOHOKIOHANbHbIX aHmumen. Flcnoav3oeanue
MOHOKNIOHANbHBIX U HONUKIOHANbHLIX aHmumen 6 meouyure. VICKyCCTBEHHOE OIJIOZIOTBOPEHHE.
PexkoHCTpyKIMs AWLIEKIETOK M KIOHHPOBAHHME JKUBOTHBIX. MeETOX TpaHCILIAHTALMM sJEP
KIETOK. Texnonocuu 0300po6neHus, KylbMmueUpOo8aHusi U MUKPOKIOHANbHO20 PA3ZMHONCEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHasl U I'eHHass UHkeHepus. VICKyCCTBEHHBINM CHUHTE3 I'eHa U KOHCTPYMPOBAHUE
pexkomOunanTHbIX JIHK. Cozoanue mparnceennvix opeanuzmos. JIOCTHXKEHUS W TEPCIICKTHUBBI



17

XPOMOCOMHOM W TEHHOM WHXEHEpUU. ODKOJIOTUYECKHE M OITHYECKHE MpoOJieMbl TeHHOU
VHXCHEPUH.

Menumuackue onorexnonorun. [loctrenomuas nuudposas meaununa. [1IP-quarnocTuka.
MeTab010MHBIH aHATH3, TEHOIICHTPUYECKHIA aHAIN3 TIPOTEOMa YeJI0BEKa JIJIsl OLIEHKH COCTOSHUS
ero 340poBbs. Vcmonb3oBaHME CTBOJIOBBIX KIIETOK. TapreTHass Tepamus paka. 3D-
OnouHXeHepuss [Uisi pa3pabOTKU (PYHIAMEHTAJbHBIX OCHOB MEIULMHCKUX TEXHOJIOTH,
CO3MaHMSI KOMIUICKCHBIX TKaHEW COYETAaHHEM TEXHOJOTHA TPEXMEPHOrO OWONPUHTHUHTA U
ckaddonaunra 15 perieHus 3a/1a4 MePCOHATU3UPOBAHHON METUIIUHBI.

Coznlanue BEKTOPHBIX BaKLUMH C LEJIbI0 OoOecreyeHus: KOMOMHMPOBAHHOW 3alllUThl OT
B030yauteneit OPBU, ycraHoBieHue MOJIEKYJISpHBIX MeXaHu3MoB (yHkiuonupoBanus PHK-
COJIepIKalINX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMACHBIC 3a00JIEBaHUS YEIIOBEKA U )KUBOTHBIX.

JleMoOHCTpaL U

Tabmuipt u cxembl:  «/cmonb30BaHME  MUKPOOPTaHM3MOB B MPOMBINIJICHHOM
MIPOU3BOACTBEY, «KileTouHass nHxeHepus», «I eHHass UHKEHEPUsI».

JlaGopaTopnasi pa6ora «l3yueHrne 00beKTOB OMOTEXHOIOTHI.

IIpakTuyeckas padora «llonydeHrne MOJOYHOKHUCIIBIX MPOIYKTOBY.

IKeKkypeusi «buoTexXHONOrUs — BayKHEIIas MPOU3BOAUTENbHAS CHIIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOACTBO).

11 KJIIACC

Tema 1. 3apo:xaenne 1 pa3sBUTHE IBOJIONMOHHBIX NPEACTaBJICHUH B 0M010THH

OpomonmonHas Teopus Y. [lapsuna. [Ipeanoceuiku BO3HUKHOBEHUS JapBUHMU3Ma. JKu3Hb
Y Hay4Has JearenbHocTh Y. JlapBuHa.

JBuwxkymue cunel 3Boronuu  BuAoB 1o Y. JlapBuHy (BbICOKas HWHTEHCHUBHOCTH
pPasMHOXKEHHUs OpPraHU3MOB, HACJIEACTBEHHAas HM3MEHUYMBOCTh, OOppOa 3a CylecTBOBaHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenune cuateTndeckoit Teopuu sBomtonuu (CTD). HelrpanbHas Teopus 2BOJIIOIIH.
CoBpemeHHas IBOJIIOIMOHHAs Ouosorus. 3Ha4YeHUE SBOJIOIMOHHON Teopuu B (OPMUPOBAHUU
€CTECTBEHHO-HAYyYHOW KapTHUHBI MUDA.

JleMoHCTpanun

[Toptpetsr: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 9. XK. Cenr-Unep, XK. Kioswe, Y.
Hapsun, C. C. Yersepukosn, U. U. IlImaneraysen, k. Xongern, /. K. benses.

Tabmuupl u cxemsl: «Cucrema xuBoi npupoasl (o K. Jlunner)y», «JlectHuna >xuBbIX
cymectB (mo Jlamapky)», «MexaHusm (opMUpOBaHHUS MNPUCHOCOONEHUH Yy pacTeHHd u
*UBOTHBIX (110 Jlamapky)», «Kapra-cxema mapuipyra myremectsus Y. lapsuna», «Haxonku Y.
Hapsuna», «Dopmbel O00ppOBI 3a cymiecTBOBaHue», «llopoasl romybGei», «MHoroobpasue
KYJBTYpHBIX (hopM KamycThl», «I1opojabl TOMaIIHUX KUBOTHBIX», «Cxema 00pa30BaHUsl HOBBIX
BugoB (o Y. [lapBuny)», «Cxema COOTHOIIEHMs IBMXKYLUIUMX CHUJ 3BOJOLUN», «OCHOBHBIE
MIOJIO’KEHUSI CUHTETHYECKOM TEOPHUH HBOJIIOLIAN.

Tema 2. MuUKpo3BOJIIOIHSA U €€ pe3yJbTaThl

[Tonmymsiuust Kak B3J€MEHTapHas €AMHMLA HBOMOLMH. COBpEMEHHBIE METOJbl OLEHKU
TeHETUYECKOT0 pa3Ho00pas3us v CTPYKTYpPhI MoNyssiiuii. I3MeHnenne reHooH1a MOMYIISIUN KaK
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3JIEMEHTAapHOE SBOJIIOIIMOHHOE SIBJICHHE. 3aKOH reHeTudeckoro paBHoBecus k. Xapnau, B.
Baitn6epra.

OnemenTapHble (HAaKTOPHI (IBMDKYIIME CHIIBI) ABOJIONMH. MYTallMOHHBIA IpoIece.
KomOunatuBHass m3MeHUMBOCTh. Jlpeli reHoB — ciiyyaiiHble HEHANpPABICHHBIE W3MEHEHHUS
4acTOT ajulesie B momyisnusax. O(dekT ocHoBaTens. Ipgexm OymvLIOUH020 20PIbIUIKA.
CHudicenue 2eHemuyecko20 pasHooOpaszus: npuduHvl u ciredcmsus. Illposenenue s¢ghghexma
Opetiha 2enos 6 Oonvwux u manvlx nonyaayusx. Mwurpanun. V3omauus TOMYISIAN:
reorpaduueckas (IpocTpaHCTBEHHAs ), OMoIoruYecKas (PempoayKTUBHAS).

EctectBeHHbIil 0TOOp — HampaBistonuii gaxtop 3Boitouud. POpMBI €CTECTBEHHOIO
oTOopa: IBMXKYLIUH, CTaOWIM3UPYIOUINH, paspeiBaromuii (qu3pyntuBHbIN). [lonoBoit oTOop.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLIMATILHOTO MTOBECHUS )KUBOTHBIX.

[TprcnocoO0aeHHOCT OpraHU3MOB KakK pe3yJbTaT MHUKPO3BOJIOLMU. Bo3HHMKHOBEHHE
MPUCTIOCOOICHU Y opraHu3MoB. ApomMopdo3bl U uaMoaaanTanuu. [IpuMepsl npucnocodieHnit
y opranusmoB: Mopdonorudeckue, (U3MOIOTHUECKUe, OHOXMMHYECKHE, TOBEICHUYECKHE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero kpurepun u crpykrypa. BupooOpa3zoBaHue Kak pe3ynbTaT MUKPOIBOIIOLUH.
Wzomsimust — kmroueBoil  aktop BumooOpazoBanus. Ilytu u cmocoObl BuA00OpazoBaHUS:
ajonarpuieckoe (reorpaduueckoe), CHUMMIATPUYECKOE (IKOJOTUYECKOE), «MTHOBEHHOE)
(monummonan3anus, rudpuanzanus). JJuTeIbHOCTh SBONIOIMOHHBIX IPOIECCOB.

Mexanu3mbl GopMHUpOBaHMS OMOJIOTHYECKOTO pa3HOOOpa3usl.

Ponp 3BONIOIMOHHON OuojorMM B pa3paboTKe HAayyHBIX METOJOB COXpaHEHHUs
6uropazHooOpazus. MUKPOIBOIIONUSA W KOIBOJIOLUS IMapa3sUTOB U HMX X03s5ieB. MexXaHU3MbI
(bopMHUPOBaHUS YCTOMYHMBOCTH K aHTUOMOTUKAM U CIIOCOOBI OOPHOBI C HEM.

JleMoOHCTpaL U

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

Tabmuie! u cxembl: «MyTallMOHHAS U3MEHYUBOCTEY, «[lomynsainoHHas CTPYKTypa BUIA»,
«Cxema mposiBieHHs 3akoHa Xapau—BaiiHOepra», «J/IBWKyIiue CHIBI  DBOJIIOIUN,
«OKoyornyecKas HM30JSLMS MOMYJSIUM ceBaHCKOM ¢openn», «l'eorpaduyeckas H30IALUSL
JMCTBEHHUIIBI CUOMPCKOM M JIMCTBEHHUIIBI Jaypckoi», «llomynsiunoHHbIe BOJIHBI YHCICHHOCTH
XUIIHUKOB U XKepTB», «Cxema JeHCTBHA ecTecTBeHHOro ot0opay, «Popmbl OOpbOBI 3a
CYIIIECTBOBAHHUE, «HaycTpuanbHbIN MEJIaHU3M, «KuBble HCKOITAEMBIEY,
«ITokpoBUTENbCTBEHHAs OKpacka >XMBOTHBIX», «lIpenympexnaromas oOkpacka MKUBOTHBIXY,
«Puznonoruueckue agantanun», «I[Ipucrnocob6IeHHOCT OPraHU3MOB U €€ OTHOCHUTEIIBHOCTBY,
«Kpurepun Buma», «Bunel-nBoitHukn», «CTpykTypa BHAa B mnpupoae», «CrocoObl
BUJ000pazoBanus», «l'eorpapmyeckoe BHuI00Opa3oBaHME TpEX BUIOB  JIAHABIIICH,
«OKosornyeckoe BUI000pa3oBaHuEe BHUAOB cHUHHUL, «[lonummounsl pactenuit», «KamycTtHo-
peleuHblii THOpUI.

ObopynoBanue: repdapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, dydena NTHIl U 3BEeper C
IpUMepaMu pa3jMyYHbIX MPUCIOCOONIEHUH, Yydella MTHUIl M 3Bepel pa3HbIX BUIOB, Tepbapuu
pacTeHui OJIM3KHUX BUJIOB, 00Pa30BaBIINUXCS PA3TUYHBIMH CIIOCOOAMHU.

JlaGopaTopnasi paboTa «BbIsSBICHIE U3MEHUYNBOCTH Y 0COOEH OJTHOTO BUIAY.

JlabopaTopnasi pa6ora «llpucrnocoOneHuss OpPraHW3MOB H HMX OTHOCHUTEIbHAS
11eJIECO00PA3HOCTH Y.

Jladoparopnasi padora «CpaBHEHHE BUIOB IO MOP(HOIOTHIECKOMY KPUTEPHIOY.
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Tema 3. Makpo3Bosiouus 1 eé pe3yabTaThl

MeTtobl u3yueHuss MakposBosrouy. [lageoHTonornyeckue METOAbI U3Y4EHHSI BOIIOLIH.
[Tepexonnbie HOpMBI U PUIIOTEHETUYECKHE PSIIIBI OPTaHU3MOB.

Buoreorpadpuyeckne meronasl uszydeHus ospomonud. CpaBHenue ¢uopbl U (ayHbI
MaTEepHKOB U OCTpoBOB. buoreorpapuueckue obnactu 3emian. BUabl-3HIEMUKU U PETUKTHIL.

OMOPHOJIOTHYECKUE U CPaBHUTENBHO-MOP(]OIOrnYeckre METOJbl M3YyYEHMs HBOJIOLMH.
['eHeTnyeckue MEXaHU3MbI 3BOJIOLMU OHTOTE€HE3Aa U IOSIBICHMS SBOJIOLMOHHBIX HOBILECTB.
["'oMosiornyHble ¥ aHAIOIMUYHbIE OpraHbl. PyauMeHTapHble Opranbl U aTaBU3Mbl. MOJIEKYISPHO-
reHeTU4ecKue, OMOXMMHUYECKMEe M  MaTeMaTH4eCKUe METOJAbl  M3YyYCHMsl  HBOJIOLHM.
I"'omonoruynsie reHsl. COBpeMEHHBIE METO/bI IOCTPOEHUS (PHIIOT€HETUYECKHUX J1EPEBbEB.

XPpOMOCOMHBIE MYTAallUU U SBOJIIOLIMSI TEHOMOB.

OO0mue 3akoHOMepHOCTH (TpaBwWia) JBOMOUMU. [lpunyun  cmeHvl  YHKYuULL.
HeobOpaTumocTsb 3BoIOLUN. AjanTuBHAs paauanus. HepaBHOMEPHOCTh TEMIIOB HBOJIOLUH.

JdeMoHcTpannmn

[Toptpetsr: K. M. bap, A. O. Kopanesckuii, @. Mroiep, 3. I'ekkensb.

Tabmuiel 1 cxeMbl: «DUIOTCHETUYCCKUHN PSJT JIOMIATIN», «APXCONITEPUKC, «3BEPO3YOBIC
auepsl», «Cterouedans», «Punnodure», «CeMeHHble MAanopoTHUKNY, «buoreorpaduueckue
30HBI 3emin», «/lpelid koHTUHEHTOB», «PemukThl», «HauanbHble cTaguu 3MOPHOHATIBHOIO
pa3BUTHUSI TO3BOHOYHBIX  JKMBOTHBIX»,  «['OMONOrMuYHbIE W  aHAJIOTMYHBIE  OpraHbl»,
«PynumeHTsl», «ATaBU3MBD», «XpOMOCOMHBIE HAOOpbI YeloBEeKa M HIMMMaH3e», «[JaBHbIE
HalpaBJICHUs 3BOIIONUNY, «O0IIHe 3aKOHOMEPHOCTH 3BOJIIOLIUN.

OO6opynoBaHue: KOJJIEKIMH, TepOapuu, MYJISKH HMCKONAeMbIX OCTAaTKOB OpPraHHU3MOB,
MYJISKHM TOMOJIOTHYHBIX, QHAJIOTMYHBIX, PYIAMMEHTapHBIX OPraHOB M aTaBU3MOB, KOJIJIEKLIUU
HACEKOMBIX.

Tema 4. IIponcxoxkaeHue u pa3BuTHE )KU3HU Ha 3emiie

HayuHble rumore3bl MpPOMCXOXAEHUS KM3HM Ha 3emie. AOHOreHe3 M MaHCHEpMUs.
JloHayuHble TpPEICTaBICHUSI O 3apOXKACHUU >KU3HM (KpealuoHM3M). ['mmore3a MOCTOSIHHOTO
camo3apo>KJIeHus )KU3HU U e€ ornposep:keHue onsitaMu @. Penu, JI. Cnannanuanu, JI. [actepa.
[TponcxosxaeHue KU3HU U aCTPOOHOIIOTHSL.

OcHOBHBIE ATalbl HeOpraHuyeckoi »Bostonuy. [InanerapHas (reosoruyeckas) SBOJIOLUS.
XuMuyeckasi 3BOJIIOLMS. AOUOTEHHBIM CHHTE3 OPraHMYEeCKHX BEIIECTB W3 HEOPraHUYECKHX.
Ompir C. Mmmepa u I'. Opu. OOpazoBanue monmmmepoB u3 MoHOMepoB. KoarepBaTHas
runote3a A. M. Omapuna, rumore3a mnepBuuHoro OynboHa Jk. XomnaelHa, reHeTHdeckas
runore3a I'. Meémnepa. Pubosumbr (T. Yek) u rumore3a «mupa PHK» VY. T'unGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHE TPOTOKJIETKH.

Hcropuss 3emnm u Metonapl €€ wu3ydeHus. lIckomaeMmble OpraHMYECKHE OCTaTKH.
['eoxpononorust u e€ Meroasl. OTHOcUTenbHass M aOCONMIOTHAas  T€OXPOHOJOTHSL.
['eoxpoHoOIOrMUecKas Kasa: 30Hbl, 3pbl, IEPUOBI, JTTOXH.

HavanpHple 3Tanbl OpraHn4YecKou 3BoOLMH. llosBIIEHNE W 3BONIONMS MEPBBIX KIECTOK.
Opomonus MeTtabonu3zMa. Bo3HukHOBeHHE mepBbIX 3KocucTeM. CoBpeMEHHblE MHMKpPOOHBIE
OMOIUIEHKM Kak aHajor MepBbIX Ha 3emse coodmiectB. Ctpomaronuthl. IlpokapuoTel u
9YKapUOTBHI.
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[Tpoucxoxaenue 3ykapuoT (cUMOMOTreHe3). DBOJIIOIMOHHOE MPOUCXOXKACHUE BHPYCOB.
[IpoucxoxaeHne  MHOTOKJIETOYHBIX  OpPraHu3MOB. BO3HMKHOBEHHE OCHOBHBIX  TPYIII
MHOTOKJIETOYHBIX OpPraHU3MOB.

OcHOBHBIE 3Tanbl ABOJIONHUUA BhICIIUX pacTeHuid. OCHOBHBIE apoMop(ho3bl PaCTCHUI.
Beixon pacrenuit Ha cymy. llosBieHue CHOpoBBIX pacTeHHMH M 3aBOEBAHUE HUMHU CYIIU.
Cemennsle pactenus. [IporcxoxaeHre IBETKOBBIX PACTEHUN.

OcCHOBHBIE 3Tallbl SBOJIIOIUH KUBOTHOrO Mupa. OCHOBHBIE apoMOpP(O3bl KUBOTHBIX.
Benpckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX THIOB. IlepBble XOpI0BbIE
’KUBOTHBIE. JKU3Hb B BOJE. DBOJIOIUSA MMO3BOHOYHBIX. [Iporcxokaenne aMmpuOuil U penTHIINA.
[Tpoucxoxaenue Mmiekonurammux u ntull. llpuHnun kmodeBoro apomopdosza. OcBoeHue
0EeCrI03BOHOYHBIMU U TTO3BOHOYHBIMU KHUBOTHBIMU CYIIIH.

PazButue xu3nu Ha 3emiie Mo 3paM U MEepUuoAaM: apxeu, mMpoTepo30i, Maaeo30il, ME3030H,
KaiiHO30#. OOmas xapakTepuUCTHKa KJIMMara U TreojiorThyeckux mporeccoB. [losBneHue u
pacuBeT XapaKTEpHBIX OPraHU3MOB. YTJI€00pa3oBaHUE: €ro YCJIOBHS M BIUSHUE HAa Ta30BBIN
cocTaB aTMOC(]ephl.

MaccoBbie BBIMHpPAHUSI — SKOJOTUUYECKHE KPU3UCHI mpouuioro. [Ipuuunbl U ciaeacTBus
MaccoBbIX BbIMHUpaHUil. COBpEeMEHHBI SKOJIOTHUYECKUN KpU3HC, ero ocobeHHocTu. IIpobiema
coxpaHeHus OMopazHooOpasus Ha 3emiie.

CoBpeMeHHas cucTemMa opranudeckoro mupa. [IpuHinmmel kiaccudukanuu OpraHu3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPTaHU3MOB.

JleMoHCTpanun

[Toptpetsr: ®@. Pean, JI. Cnannanuanu, JI. ITacrep, . . Meunukos, A. 1. OnapuHn, J[x.
Xonaeitn, I'. Ménnep, C. Musnep, I'. FOpu.

Tabmuupl u cxembl: «Cxema omnbita @. Peany, «Cxema onbita JI. [lactepa mo uzyueHuro
caM03apoXKJIeHUs ku3Hm», «Cxema ombita C. Mumepa, I'. FOpu», «3Ttanbl HeopraHuyecKou
sBoNOLMNY, «['eoxpoHonmoruueckas mkanay, «HauanbHble 3Tanbl OPraHMYECKOW 3BOJIOLIMM,
«Cxema oOpa3zoBaHusl JYKapuoT MyTéM cuMmOuoreHesa», «Cucrema >KUBOH MPUPOJBIY,
«Ctpoenne  Bupyca», «Apomopdossl pacteHuit», «Purmodute», «OIHOKIETOUYHBIC
BoZlOpoCIN», «MHOTrOKJIETOUHbIE BoOJgOpocany, «Mxu», «l[lanopoTHukm», «l onoceMeHHbIe
pacteHus», «Opranbl IBETKOBBIX pacTeHUi», «Cxema pa3BUTUA >KUBOTHOTO MHpPay,
«Apomopdo3bl KUBOTHBIX», «lIpocTeitmue», «Kumeunononoctusie», «llnockue uepsu»,
«YneHucToHorue, «PBIOBIY, «3eMHOBOIHEICY, «IIpecMmpikaromuecs», «IITumme,
«Mnekonuraromuey, «PazBute KU3HM B apxeMckou apey, «Pa3BuTHE KU3HHM B
MPOTEPO3OMCKON 3pe», «Pa3BuThme KHU3HM B MAINECO30MCKONM 3pe», «Pa3BuTHE XKU3HU B
ME3030MCKON 3pe», «Pa3BuTme XKU3HM B KaillHO30MCKOM »spe», «CoBpeMeHHas cHucTema
OpPTaHUYECKOTO MUPAY.

O6opynoBanue: repOapud pacTeHUN pPa3MTUYHBIX OTMENOB, KOJIJIEKIMA HACEKOMBIX,
BIIQXKHBIE Mpenaparbl >KMBOTHBIX, PAKOBHUHBI MOJUTIOCKOB, KOJUIEKIIMM WITIOKOXKHUX, CKEJIEThI
MTO3BOHOYHBIX JKMBOTHBIX, 4ydyeja NTUIL U 3BEpEeH, KOJUIEKLIMU OKAMEHEJIOCTEH, IOJIE3HBIX
HCKOITAEMBIX, MYJISIKH OPraHUYECKUX OCTaTKOB OPTaHU3MOB.

BupryanbHasa snaGopatopHasi padora «MoxenupoBanue onbsiToB Muniepa—tOpu no
W3YYCHUIO a0MOTEHHOTO CHHTE3a OPTraHNYECKUX COSAMHEHHUN B TIEPBUYHON aTMOcdeper.

JlaGopaTropHass pabora «l3ydyeHHMEe W ONHUCAHME HMCKOMAEMbIX OCTaTKOB JAPEBHUX
OpPTaHU3MOB.
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IIpakTuyeckass paGora «l3ydyeHue OCOOCHHOCTEH CTPOCHHUS PACTCHHH pa3HBIX
OTJIEJIOBY.

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

Tema S. IIpoucxo:kaeHue YyeJ10BeKa — AHTPOIOreHe3

Pa3paensl u 3anaun aHTponosoruu. Meroasl aHTPOIIOIOTHH.

CraHOBIJIEHHE NPEJCTABICHUNA O IMPOUCXOXKICHUU 4YeJIOBEeKa. PenurmnosHeie BO33peHMUS.
CoBpeMeHHbIE HAYUHbIE TEOPUH.

CxoncrtBo  uenoBeka € KMBOTHBIMHM. (CHcTeMaTHUECKOE IOJOXKEHHE  YEJIOBEKA.
CBuzerenbcTBa CXOJACTBA YEJNOBEKAa C JKMBOTHBIMH: CPaBHHUTEIbHO-MOp(]oiIoruueckue,
sMOpuosioruyeckue, (HU3N0IOro-0MOXMMHUYECKHe, MoBeAeHueckne. OTiHuus 4YelnoBeKa OT
JKUBOTHBIX. [IpsIMOX0K/I€HHE M KOMIUIEKC CBSI3aHHBIX C HUM IMPU3HAKOB. Pa3BUTHE TrOJIOBHOTO
MO3Ta U BTOPOW CUTHAJILHON CUCTEMBI.

JBuwxymme  cuibl  (QakTophl)  aHTpPOMOreHe3a:  OWOJIOTUYECKHE,  COIMAIbHEBIE.
CootHorieHre OMOJOTUUYECKUX U COIUANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHoBHBIE CTaJUM aHTpoIoreHe3a. PanHue yenoBekooOpasHble 00€3bsHbI (IPOKOHCYJIbI)
¥ paHHUE TOHTH]IBI — OOIIHME TPEAKH YEIT0BEKOOOPa3HBIX 00€3bsH U JOACH. ABCTPATONUTEKH —
JBYHOTHE Npeaku Jiroae. UenoBek ymenbli, NepBble U3rOTOBICHUS Oopyauil Tpyaa. Yemnosek
MPSAMOXOJISAIIMN M TEePBBIA BBIXOJ JIFoAeH 3a mpenensl Adpuku. UenoBek rennenb0eprcKuii —
001K TPeIOK HeaHAePTaTLCKOTO YEJIOBEKA U YeJIOBEeKa pa3yMHOTr0. YenoBeK HeaH1epTalbCKUn
KAaK BHJI JIIOJEH XOJOJHOTO KJIMMara. YemoBeK pa3yMHBIM COBPEMEHHOTO THIA, JEHHCOBCKUMI
YeN0BEK, OCBOEHUE KOHTUHEHTOB 3a npeaenamu Adpuku. [laneoreneTrka 1 maaeoreHOMHKa.

DBOJIOIUS COBPEMEHHOTO ueloBeKa. EcTecTBeHHBIN OTOOp B MOMYMSIUAX YelOBEKa.
MyrtanunonHsIi npouecc u nonumopdusm. IlonynsuuoHHble BOJIHBL, Apeii¢ T'eHOB, MUTpalus U
«a(dexT ocHOBaTENA» B MOMYJALUAX COBPEMEHHOT'O YEJIOBEKA.

Yenoseueckue packl. [loHstre o pace. bonbiime pacel: eBporeonaHas (eBpa3uiickas),
aBCTPANIO-HETPOHIHASA (PKBaTOpHANIbHAs), MOHTOJIOMIHASA (a3MaTCKO-aMepHKaHCcKas). Bpems u
INyTH paccelieHuss 4YesloBeKka 1Mo IulaHere. EauHcTBO yenoBedweckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Mma. IIpucrnocoOieHHOCTh, uenoBeKa K  pasHbIM  yCJIOBHSM
OKpyXaroliel cpenpl. BiausHue reorpadudeckoil cpenbl u Jpeiida TeHoB HAa MOP(HOIOTHIO U
(U3UOIIOTHIO YeTlOBeKa.

MexauciurimHapaple MeTolbl B (u3udeckod  (OMOJIOTHYECKON) aHTPOIOJIOTHH.
OBOJIIOIMOHHAS ~ AHTPOIOJIOTMSI M TMaJlCOAHTPOIOJIOTHSI  YEJIOBEYECKUX  MOMYJIALHUM.
buocouuaneHble  WcclenoBaHMs — NpPUPOABI  4YeloBeka.  MccienoBaHWe — KOPBOJIOLMU
OMOJIOTHYECKOT0 M COLIMAIIBHOTO B YETIOBEKE.

JleMoOHCTpaLun

[Toptpetsr: Y. lapBun, JI. JIuku, . 5. Poruackuii, M. M. I'epacumos.

Tabmuet uw  cxembl: «MeTOasl  aHTPOMONOTUMY», «[ OIOBHOW MO3T  YEIOBEKay,
«UYenoBekooOpa3Hbie 00€3bsHBI, «CKeNneT 4eloBeKa M CKelleT IIMMITaH3e», «PyauMeHTHl u
aTaBU3MBbD», «JIBWXKyIIME CHJIBl AHTPOIOreHe3a», «OBOJIOLMOHHOE JIPEBO  YEJIOBEKAY,
«ABcTpanonutex», «HYemoBek ymenblit», «HenoBek npaMOXOasuiuiy, «/IeHMCOBCKUN 4eI0BEK»
«Heanpepransup», «KpomanboHIB, «lIpeaxku yenoBeka», «ITambl HBOJIOLNUU YEIIOBEKa»,
«Pacpl yenoBekay.

O0GopynoBaHue: MYJSDKH OKaMEHEIOCTeH, MPEeIMETOB MaTepUaIbHON KYJIbTYPhl TPEIKOB
YelnoBeKa, penpoaykiuu (dotorpaduu) KapTHH C MHGPOJIOTHYSCKUMHA W OMOJICHCKUMU
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CIOXKETaMH MPOUCXOXKICHUS YelloBeKa, poTorpaduu HaXOJ0K MCKOMAEMbIX OCTATKOB YEJIOBEKa,
CKEJIET YEJIOBEKA, MOJIEb Yepela 4eslOBEKa M uepena LIMMIAaH3€, MOJENb KHCTH YeJOBEKa U
KHCTHU IIMMIIaH3€, MOJIETHN TOPCA MIPEIKOB YEJIOBEKA.

JlaGopaTtopnas pabora «M3ydueHne o0OcCOOEHHOCTEH CTPOCHHMS CKeJeTa 4YeJOBeKa,
CBSI3aHHBIX C MPSAMOXOKICHUEM).

IIpakTnyeckas padora «/3yueHue F3KOJOrMYECKUX alanTaluid YeJI0BEKa.

Tema 6. OJxoJyiorusi — Hayka O B3aHMOOTHOLICHHUSIX OPraHu3MoOB H
HA/IOPTaHM3MEHHBIX CHCTEM C OKpYKaloLel cpepoi

3apoxaeHue W pa3BuTHE HKojoruu B Tpymax A. ['ymbompara, K. @. Pymee, H. A.
CesepuoBa, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Paznensl u 3agaum skonoruu. CBsi3b
9KOJIOTUHU C IPYTUMU HayKaMH.

Mertonsl skonoruu. [losneBble HaOmOAEHNUA. DKCIEPUMEHTHI B AKOJIOTUU: IPUPOJHBIE U
naboparopHbeie. MogenupoBaHue B 3KOJOTUU. MOHUTOPUHT OKPYKAIOLIEH CPeJlbl: JIOKaIbHBIM,
PErHOHANIBHBIN U TNI00ATBHBIH.

3HaueHUE SKOJOTMYECKMX 3HAHUM IS 4YeloBeKa. DKOJIOIMYEeCKOe MHPOBO33PEHHE Kak
OCHOBAa CBS3€H 4eJIOBEUeCTBA C MNpUponod. POpMHUpPOBAHHE DKOJOTHYECKOW KYJIbTYypbl M
3KOJIOTUYECKOW IPAMOTHOCTH HACEJICHHUS.

JdeMoHcTpannmn

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

Tabmuubl u cxemsbl: «Paznensl 3koa0run», «MeToabl 3KoIorun», «CxemMa MOHUTOPHHTA
OKPYXKAaroIlEeH Cpeb».

Jlaboparopnasi padora «/3yueHrne METOZ0B SKOJIOTHUYECKUX UCCICTOBAHUNY.

Tema 7. Opranusmsl 4 cpefa 00UTaAHUSA

Okonoruyeckne (akTopel U 3aKOHOMEpHOCTH ux JeiictBua. Krnaccudukanus
HKOJIOTHUECKUX  (aKTOpOB:  abMOTHYecKHWe, OMOTHYEeCKHe, aHTpomnoreHsuele.  OOmue
3aKOHOMEPHOCTH JIeHcTBUS Kosornyeckux (axtopos. [Ipasuno munumyma (K. Ilnpenrens, FO.
JIu6ux). TonepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOMOHTHBIE OPTAaHU3MBI.

Abuotnueckue (akropel. CBeT Kak sKonorndeckuid gaxrtop. JlelcTBrE pa3HBIX y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. ODKOJOTWYECKHE TPYIIBl PACTEHUM M JKUBOTHBIX I10
OTHOLIEHUIO K cBeTy. CurHanpHas posb cBera. doTtoneproausm.

Temnepatypa kak skojoruueckuit ¢akrop. [leiicTBue TemmepaTypbl Ha OpPraHU3MBI.
[ToMKMIOTEPMHBIE U TOMONOTEPMHBIE OPIaHU3MBbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxxnocts kak skosoruueckuit ¢akrop. IlpucnocoOnenus pacteHH K MOIAEPKaHUIO
BogHOrOo Oanmanca. Kmaccudukanmst pacteHuid 1o oTHomeHHWIO K Boje. [Ipucrocobnenus
’KUBOTHBIX K HU3MEHEHHIO BOJHOTO PEXUMA.

Cpenpl oOMTaHMS OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHAs, TIyOMHHAas
NOJNOYBEHHAs!, BHYTpHOpraHU3MeHHas. DU3MKO-XMMHUYECKHE OCOOCHHOCTH cpell OOuTaHMs
opranu3moB. [IpucnocobaeHus: OpraHu3MOoB K KU3HU B Pa3HbIX cpeax.

buonornueckue putmbl. BHeniHue n BHyTpeHHHE pUTMBL. CyTOYHBIE U TOJAMYHBIE PUTMBI.
[Tprcnoco01eHHOCTh OPTaHU3MOB K CE30HHBIM MU3MEHEHHSIM YCIOBUHN JKHU3HH.

XKuznennsie Gopmbl opranusmoB. [lonsarue o xu3HeHHoOW (opme. KuzHeHHBIE (OPMBI
pacTeHUM: JepeBbsl, KYCTapHUKHM, KYCTAPHUYKH, MHOTOJETHUE TpaBbl, OJHOJETHUE TpPaBBbI.
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JKuznenneie (GoOpMBI KMBOTHBIX: THIPOOHMOHTHI, TE€OOMOHTHI, a’pOoOMOHTHL. (COOCHHOCTH
CTpOEHUs ¥ 00pa3a KU3HU.

buotnueckne  Qakroppl. Buasl OMOTHUECKMX ~ B3aMMOJACHCTBHA:  KOHKYPEHIIMA,
XHUIIHUYECTBO, cMMOM03 1 ero ¢opmel. [lapasutusm, Kooneparys, MyTyaau3M, KOMMEHCAIN3M
(KBapTUpaAHTCTBO, HaxyieOHW4YecTBO). Herpoduyeckue  B3auMMOIEUCTBHS  (TONMUYECKHUE,
dopuueckue, (adpuyeckue). 3HaUyeHHUE OWOTHYECKUX B3aMMOJICHCTBUN I CYIECTBOBAHMS
OpPraHu3MOB B cpesie ooutanus. [IpHHIIUIT KOHKYPEHTHOTO HCKITFOUSHUSI.

JleMoOHCTpaLuu

Tabmuipl 1 cxeMbl: «JKonoruueckue Gpaktopbl», «CBETOBOM CHEKTP», « IKOIOTHUECKUE
TPYIIBI )KUBOTHBIX MO OTHOILIEHUIO K CBETY», « T eMIOKPOBHBIE JKUBOTHBIEY, «XO0JIOAHOKPOBHBIE
KUBOTHBIEY», «DU3NOJIOTHYECKUE aJanTallii KXHUBOTHBIX», «Cpeasl OOWTaHUS OPraHU3MOBY,
«buonornyeckue puT™Mb», «OKu3HeHHBIE POPMBI pacTeHUY, «KU3HEHHBIE (DOPMBI JKUBOTHBIXY,
«JKocHuCcTeMa IUPOKOIUCTBEHHOTO Jiecay, «IDKOCHUCTeMa XBOWHOro necay», «llemm muTtanusy,
«XuiauvectBoy, «Ilapasutuzmy, «Konkypenuus», «Cumonosy», «KommeHcanuzm».

OGopynoBaHue: TepObapuy pacTCHH € JKUBOTHBIX, IMPHCIIOCOOJICHHBIX K BIUSHUIO
Pa3IUYHBIX  JKOJIOTHYECKMX  (aKTOPOB, TepOApUU  CBETONIOOMBBIX, TCHETIOOMBBIX U
TEHEBBIHOCIMBBIX PACTEHUH, CBETONIOOMBBIC, TEHENIOOMBHIE U TEHEBHIHOCIHMBBIE KOMHATHBIC
pacteHus, repOapud ¥ KOJUJIEKUHUU TEeIUIONIOOMBBIX, 3MMOCTOWKHX, MOPO30yCTOMUMBBIX
pacTeHMii, 4Yydena MNTULl U 3Bepel, repOapuu pacTeHHH, OTHOCSIIMXCS K Trurpopuram,
kcepoduram, me3oduTaM, KOMHATHBIC PACTCHHS JaHHBIX TPYI, KOJUICKIIMH >KHBOTHBIX,
OoOWTAIONMX B pa3HBIX cpefax, repOapuy U KOJUICKIIMH PACTEHUH U >KMBOTHBIX, OO0JIaTaroIInx
yepTaMu TPUCIOCOOJIGHHOCTH K CE30HHBIM HM3MEHEHUSIM YCJIOBHM JKU3HU, TepOapuu u
KOJUICKIIMA PACTECHUH W JKUBOTHBIX PA3IMYHBIX J>KU3HEHHBIX (OPM, KOJUICKIIMH >KHBOTHBIX,
YYaCTBYIONINX B PA3IMYHBIX OMOTHYECKUX B3aHMOICHCTBHSX.

JlabopaTopnasi pabora «BpIsBiIeHHE TPUCTIOCOOICHUI OPraHU3MOB K BIUSHUIO CBETa.

JlabopaTopnasi pa6ora «BbIsBIeHHE NPUCTIOCOONEHUN OpPraHU3MOB K BIHSHHUIO
TEeMITepaTyphI».

Jladboparopnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTEHHM W3 Pa3HBIX MECT
oOUTaHUSY.

Tema 8. Iko/10rus1 BUAOB ¥ NOMYJIALHI

DKOJIOTUYECKHE XapaKTepUCTUKHU momyssiiuu. [lomynsauus kak Ouonoruyeckas cUCTeMa.
Pons HeomgHOpomHOCTH cpenbl, puznueckux OapbepoB W OCOOCHHOCTEW OMOJIOTHH BHUIOB B
(GbopMUPOBAHUU TPOCTPAHCTBEHHOM CTPYKTYPHI Momyisaiuidi. OCHOBHBIE TTOKA3aTENN MOMYIISIIIHN:
YHCIEHHOCTh, TUIOTHOCTh, BO3PAacTHAas W TIOJOBas CTPYKTYpPa, POXKIAAEMOCThb, MPUPOCT, TEMII
pocTa, CMEpTHOCTb, MUTpAIHS.

Dkojoruyeckas CTpykTypa mnomynsuud. OleHKa YHCIEHHOCTH MOmyisiuu. JuHamuka
NOMYJSIIAK U e€ perynsnus. buotTnueckuii moTeHuan nonyisnui. MoaenupoBaHie JTUHAMUKH
nomynsiiui. KpuBble pocTa YMCICHHOCTH monyisiuu. KpuBble BbDKUBaHUS. Perymsius
YUCIIEHHOCTU TMOMYJSALMHA: pOJb (PaKTOPOB, 3aBUCIIIUX M HE 3aBUCAUIMX OT IUIOTHOCTH.
DKoJiorudeckue cTparerud BunoB (I- u K-ctparerun).

[TonsitTne 00 »SKoNOrMYecKod Huiie Bujga. MecrooOutanue. MHoroMmepHas MOJEThb
skosornyeckord HumM Jx.M. Xatunncona. Pazmepsl skosiornyeckoii Humu. [loreHunansHas u
pean30BaHHas HUIIIU.
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Bun xak cucrema momynsuuid. Apeansl BUAOB. Buabl M uX KU3HEHHBIE CTpPATETHUU.
DKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEJCHUS M MUTPAlMA JKUBOTHBIX. bHOJOrMYecKne WHBA3UU
YYy>KEPOJIHBIX BUOB.

JdemoHcTpauMu

[Toptpert: Ix. . XaTuynHCOH.

Tabmuiel 1 cXeMbl: «DKOJIOTHYECKUE XapaKTEPUCTUKU MONyIsuny, «IpoctpancTBeHHas
CTPYKTypa mnonyisauun», «Bo3pacTHble mnupamMuibsl OOMyJsuun», «CKOPOCTb 3aceieHus
MOBEPXHOCTU 3€MJIM PaA3JIMYHBIMM OpraHu3zMammy», «Mopenb skosorudecko Humu JDx. W.
XaTuYnHCOHAY.

O6opynoBanue: repOapuu paCTCHHA, KOJUICKIIUN KHBOTHBIX.

Jladoparopnas padora «[IpucnocoOseHust CeMsH paCTEHUN K PACCETICHUIOY.

TeMa 9. DK0JI0THA CO00MIECTB. IKOJOTHIECKHE CHCTEMBI.

CooOmiectBa opranu3mMoB. buorieHo3 u ero cTpykrypa. CBsi3u MeXIy OpraHu3MamMH B
OuoLeHo3e.

OxocuctemMa Kak OTKpbiTas cucrema (A. JIk. Tencnam). DyHKUHOHAIBHBIE OJIOKH
OpPraHU3MOB B JKOCHUCTEME: MIPOAYLEHTHI, KOHCYMEHTBI, peayleHThl. Tpoduueckue ypOBHHU.
Tpoduyeckue nenu u cetu. Abuorndeckue 0;0ku 3kocucteM. [1oUBBI U WIIBI B 3KOCHCTEMAX.
KpyroBoport BeliecTB 1 MOTOK SHEPTUH B IKOCUCTEME.

OcCHOBHBIE TTOKa3aTENIN YKOCUCTEMBI. buomacca u mpoayKius. DKOJIOTHIECKUE THPAMUIBI
qricen, OMoMacchl U SHEPTUU.

Hunamuxa sxkocucmem. Kamacmpoguueckue nepecmpoiixu. @nykmyayuu. HarpaBieHHbIe
3aKOHOMEPHBIE CMEHBI COOOINECTB — CyKieccud. [lepBUUHbIE W BTOPUYHBIE CYKIIECCHU U HX
NPUYMHBL. AHTpONOreHHblE BO3JCHCTBUS Ha cykineccud. KimmakcHoe cooOuiecTso.
buopasHoobpasue u moaHOTa KPYroBOPOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpupoaHbIe 3KOCUCTEMBL. JKocucmemvl 03€p U peK. IKoCUcmemvl Mopeli U OKeaHos.
DKocucmemvl myHOp, 1ecos, cmenell, nyCmvlHb.

AHTpPOTIOTEHHBIE  DKOCUCTEMBI. ATpodkocucTeMa. ArporeHo3. Pazmuums wmexmy
AHTPOIIOTE€HHBIMH U MPUPOIHBIMU SKOCUCTEMAMH.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opoackas ¢iopa u dayHa.
CunanTponuzanus ropojckoi ¢ayHbl. buosornueckoe M XO3SHCTBEHHOE 3HAuY€HUE
arpo’KOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH  (OPMUPOBAHUS  OCHOBHBIX  B3aWMOJCWUCTBUI  OpPraHU3MOB B
sKocucTeMax. Ponv kackaonozo sghghexma u 6udo06-30uduxamopos (Kiouesvix 6u008) 6
@dynkyuonuposanuu  sxocucmem. IlepeHOC HHEPrMM W  BEMIECTB MEXKIY CMEKHBIMU
SKOCHUCTEMaMH. Y CTOWMYHMBOCTh OPraHU3MOB, TMOMYISIUUA HM SKOCUCTEM B  YCJIOBHUSX
€CTECTBEHHBIX M AHTPONOTE€HHBIX BO3JACHCTBU.

Mexanusmbl  8030elicmeus  3aepA3HEHUNl  PA3HLIX MUNO8 HA  CYOOP2AHUIMEHHOM,
OpP2AHUBMEHHOM, NONYJAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHO8bl IKOIOSUHLECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030elicmsusi. MeTooIorus MOHUTOPUHTAa €CTECTBEHHBIX U
AHTPOIIOTE€HHBIX SKOCHUCTEM.

JleMoOHCTpanuu

[Toptpert: A. Ix. Tencnu.
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Tabmuie! u cxeMmbl: «CTpyKTypa OMOLIEHO3a», « IKOCUCTEMA HIMPOKOIUCTBEHHOTO JIeCa,
«9KocucTeMa XBOWHOrO Jiecay, «DyHKIMOHAJIbHBIE TIPYNIbl OPraHU3MOB B HIKOCHUCTEMEY,
«KpyroBopor BemectB B 3KocucrteMe», «llenmn mwuraHus (macTOMINHAA, JETPUTHAS)»,
«DKOJIOTHYECKas MUPaMUIa YHCeT», « IKOJIIOTHUECKas MpamMuia Onomaccel», « IKOJIOrHIecKas
nupamuna sHeprumy», «OOpasoBanue Ooiora», «llepBuunas cykueccus», «BoccraHoBieHue
Jeca mociie moxapa», «IKocucTema o03epa», «ArpoueHos», «KpyroBopoT BeIIECTB U MOTOK
SHEPTuu B arporieHose», «I[Ipumepsl ypOoskocucTem».

Ob6opynoBanue: repbapuu pacTeHH, KOJUIEKIIMM HACEKOMBIX, yyd4ella NTUI[ U 3BEpei,
repOapuu KyIbTYPHBIX U JUKOPACTYLIUX PACTCHU, aKBAPUYM KaK MOJIENIb SKOCUCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanue ypOo03KOCUCTEMBD.

JladopaTopnas padora «/3yueHnue pazHOOOpa3us MEJIKUX MTOYBEHHBIX YJICHUCTOHOTHX B
Pa3HbIX SKOCUCTEMAX.

IKeKkypeusi «IKCKypcHs B TUIUYHBIN OuoreoneHo3 (B nyOpaBy, Oepe3HsK, elbHUK, Ha
CYXOJIOJIbHBII UM TOWMEHHBII YT, 03€p0, O0I0TO)».

IKeKypeust «IKCKYpCHsl B arpodKOCUCTEMY (Ha M0JI€ WM B TEIUIMYHOE XO3SIICTBO)».

Tema 10. Buocdepa — rinodanbHas 3KkocucTeMa

buocdepa — olmennanerapHas o0ojgoyka 3eMiH, TJie CYIIECTBYET WM CYIIECTBOBala
*u3Hb. PazButue npencrasienuii o buocdepe B Tpynax J. 3tocca. Yuenue B. U. Bepuaackoro o
6uocpepe. Obnactu 6uocdeps u e€ cocras. Kupoe BemecTBo Ouocepsl U ero PyHKIHUU.

3aKOHOMEPHOCTHU cyliecTBOBaHUs Onocdepsl. OcoOeHHOCTH Onocdepsl Kak ri1o0anbHOM
skocucTeMmbl. JluHamuyeckoe paBHoBecue B Ouocdepe. Kpyrosoporel Bemiects U
OMOoreoXMMHYECKHe UKIBI (Yriiepoa, a3ota). PuTMuuHoCTh siBNeHuit B Ouocdepe.

3oHanbHOCTE OuOchepsl. [lonarue o Ouome. OcHOBHBIE OMOMBI CYIIN: TYH/ApA, XBOHHBIE
Jeca, CMEIIaHHbIE U MIMPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHbI, IIyCThIHU, TPOIIUYECKHUE JIEca,
BBICOKOTOPBS. KiMMar, pacTUTENbHBIN U )KUBOTHBIN MHpP OMOMOB CYIIIH.

Crpyktypa M (YHKLIHS OJKHBBIX CHCTEM, OIEHKa HMX pPECypCHOro IOTEHIHala u
O6rochepHbIX QYHKITHH.

JleMoOHCTpaL U

[Toptpetsr: B. 1. Bepnaackuii, 3. 3rocc.

Tabmuuel u cxemsl: «I'eocdepsl 3emnuy, «Kpyropopot a3ora B npupone», «KpyroBopot
yriaepojaa B mpupojae», «Kpyrosopot kucinopona B nmpupoe», «KpyroBopoTt Bojibl B IpUPOIE»,
«OcHoBHBIE OWOMBI cymmny», «Kmumatndeckne mosica 3emmmy, «Tynmpay», «Taiiray,
«Cwmemannbiii - necy, «lllupokonuctBennsli  nec», «Crtemby», «CaBanHa», «[lycThIHSY,
«Tponmyeckuii mecy.

OGopynoBanue: repOapuul paCTEeHU pa3HBIX OMOMOB, KOJUICKITUHN KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kaouias cpeaa

DKoJIorHuYeckre KpU3UChl M WX NpuU4YMHBL. BoszgeilicTBue uwenoBeka Ha Ouocdepy.
3arpsi3HeHue BO3MyIIHOM cpenapl. OxpaHa Bo3ayxa. 3arps3HeHHE BOAHOM cpenbl. OxpaHa
BOJIHBIX pecypcoB. Pa3pymenue noussl. OXpaHa MOYBEHHBIX pecypcoB. I3MeHeHne Kiinmara.

AHTpPONOT€HHOE  BO3JEHCTBME HA PACTUTENbHBIA M KUMBOTHbIM Mup. OxpaHa
PaCTUTENTHHOTO U XUBOTHOTO MHpa. OCHOBHBIC MPHUHIIMITBI OXPAHBI MPUPOABI. KpacHbIe KHUTH.
Oco060 oxpansiembie npupoansie Tepputopun (OOIIT). boranuueckue caasl U 300JI0TUYECKUE
MapKH.
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OcHOBHbBIC TPUHIIUIIBI YCTOMYMBOTO PAa3BUTHUS YEJIOBEUECTBA U MpHUpobl. PanmonansHoe
NPUPOJIONIONB30BAHNE M COXpaHeHHe Oumojormueckoro pasHooOpasus 3emmn. OOmme
3aKOHOMEPHOCTH TJI00aJBHBIX 3KOJIOTHYECKHX Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOTO KpHU3HCa
U €T0 BEPOSTHBIE MOCIIEICTBUSI.

Pa3BuTHe METOJAOB MOHUTOPUHIA Pa3BUTHS ONACHBIX TEXHOTEHHBIX IPOLIECCOB.
Cucmemmuvie uccredosanusi nepexooa K pecypcocoepezaiowjeli U KOHKYPEHMOCHOCOOHOL
aHepeemuke. buonocuyeckoe pasnoobpasue u douopecypcuvl. Hayuonanvhvie ungopmayuontsie
cucmemyl, obecneuusarowue 00CmMyn K UHGOpMayuu no COCMOAHUIO OMOEIbHLIX 6U008 U
axocucmem. OCHOBbI dKOpeadburumayuy IKOCUCmem U cnocooos Hopbovl ¢ OHUONOBPENCOCHUAMU.
Pexoncmpykyus mopckux u HazemMHbIX IKOCUCTHEM.

JleMoOHCTpaL U

Tabmuubt w  cxembl: «3arps3HeHHe aTtMocdepbl», «3arps3HeHue THIPOChephD»,
«3arpsisHeHre  nouBbl», «llapHukoBbii  3ddexT», «Ocobo oxpaHseMmble NPUPOAHBIC
TeppuTOpUn», «MOAENTHU YIPaBISIEMOr0 MUPAY.

OGopynoBanue: Qororpaguu  OXpaHSIEMbIX pPACTEHUH ¥ JKUBOTHBIX KpacHOW KHUTH
Poccniickoit ®enepanun, KpacHoil KHUTH pernoHa.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'MU HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATbHI

®I'OC COO ycranaBimuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHUS O0YJarOITUMHUCS MPOTpaMM
cpeaHero o0Iero o0pazoBaHus: TUYHOCTHBIC, METAIIPEAMETHBIC U IIPEIMETHEIE.

B cTpyKType JNMYHOCTHBIX pPE3YyJIbTaTOB OCBOCHHS IPOrpaMMbl 1O OWOJIOTHH BBIICICHBI
CJIEYIOIIME COCTABJISIONINE: OCO3HAHUE 00yYalOUMMUC POCCUNCKON TPaXKIaHCKOM UACHTUYHOCTH —
TOTOBHOCTH K CaMOpPa3BHUTHUIO, CAMOCTOATEIBLHOCTH U CAMOOIPEACNCHUIO, Haluyue MOomusayuu K
00y4eHHI0 OWOJIOTHH, YeleHanpasieHHoe pasgumiue BHYTPECHHHUX YOCKICHHUN JTHYHOCTH HAa OCHOBE
KITIOYEBBIX IIEHHOCTEH W MCTOPHUYECKUX TPAAUIUI Pa3BUTHS OMOJIOTHUECKOTO 3HAHUS, 2OMOBHOCHb U
CcnocobHocms O0YYaIOIIUXCS PYKOBOJICTBOBATHCS B CBOCH JEATEIBHOCTH IIEHHOCTHO-CMBICTIOBBIMU
YCTaHOBKAMHU, MPHUCYIIMMH CHCTEME OHOJOTHYECKOro O00pa3oBaHusl, Haiuyue npasoCcoO3HAHUsL
9KOJIOTHYECKOM KYIbTYPBI, CHOCOOHOCMU CNABUMb IETTU U CTPOUTH )KU3HEHHbIE TIIAHBI.

JIM4HOCTHBIE pE3yJbTaThl OCBOEHUS IPOTrpaMMbl 10 OHOJOTMU JOCTUTAIOTCS B E€AMHCTBE
y4eOHOI ¥ BOCHIHMTATENBbHOW JEATEIBHOCTH B COOTBETCTBHHM C TPAAWLIMUOHHBIMUA POCCHUCKUMHU
COLIMOKYIIbTYPHBIMH, HCTOPUYECKUMH U JTYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSMH, HPUHATHIMH B
o0miecTBe NpaBWJIaMU U HOpPMamMH TIOBEACHHUS M CHOCOOCTBYIOT TpoOIleccaM CaMOIO3HAHUS,
CaMOBOCTIUTAHUS W CAMOPA3BUTHS, Pa3BUTHUSA BHYTPEHHEW MMO3HWIMH JUYHOCTHU, TATPHOTHU3MA U
YBaXEHMsSI K 3aKOHY U IIPaBOINOPSAIKY, YEJIOBEKY TpyJda M CTaplieMy IOKOJEHHUIO, B3aUMHOTO
yBa)KEHHUS, OEPEKHOT0 OTHOMICHHS] K KYJIbTYPHOMY HACIEAWIO M TPAJAMIUSIM MHOTOHAIIMOHATHHOTO
Hapoza Poccuiickon denepannu, NpUpoOaE U OKPYXKAKOLLIEH cperie.

JIM4HOCTHBIE pe3yNbTaThl OCBOEHUS Yy4deOHOro mnpeamera «buONOTHS» MOIKHBI OTpa)XkaTh
TOTOBHOCTh M CIIOCOOHOCTh OOy4aroluuxcs pPYKOBOJACTBOBAaTbCS C(HOPMUPOBAHHON BHYTpEHHEN
MO3UIMEN JTUYHOCTH, CUCTEMOW IEHHOCTHBIX OpPUEHTAIIMH, MO3UTHUBHBIX BHYTPEHHHUX YOEXKIIECHUH,
COOTBETCTBYIOLIMX TPAJULUOHHBIM IIEHHOCTSIM POCCHUICKOIO OOIIECTBA, PaCIIMPEHUE XHU3HEHHOTO
OMbITAa W ONbITA JEATEIBHOCTH B MPOILECCE pealu3ali OCHOBHBIX HANpaBJICHUHW BOCIHUTATENbHOMN
NesITeIbHOCTH, B TOM YHUCJIE B YaCTH:

1) rpaIaHCKOTr0 BOCIUTAHUS:

c(hOPMHUPOBAHHOCTH TPAXKIAHCKON MO3UIMU O0YUAIOIIEroCcss KaKk aKTUBHOTO U OTBETCTBEHHOTO
YJIeHa POCCUIICKOro 00I1ecTBa,;

OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX IIPaB U 00S3aHHOCTEH, yBa)KEHHE 3aKOHA U TIPABOMOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOM JESITEeNbHOCTH MNpPU CO3JaHMM Y4YEOHBIX MPOEKTOB,
pelieHnr yuyeOHbBIX U MTO3HABATENbHBIX 33/1a4, BHITIOJTHEHHH OMOIOTHYECKUX YKCIIEPHUMEHTOB;

CIIOCOOHOCTB ONpENENsITh COOCTBEHHYIO MO3UIIMI0 MO OTHOUIEHHIO K SBJIEHUSM COBPEMEHHOU
JKU3HU U O0BICHSTE €€;

YMEHHE Y4YUTHIBATH B CBOUX JEHCTBHUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO B3aWMOJCHCTBUS
TOJIEH ¢ pa3HbIMH YOCKICHHUSIME, KYIbTYPHBIMU IICHHOCTSIMHU M COITUAIBHBIM TOJIOKCHHUEM;

FOTOBHOCTh K COTPYAHHYECTBY B TPOIECCE COBMECTHOTO  BBIMIOJHEHUS  y4eOHBIX,
MO3HABATENbHBIX U HUCCIEI0BATENIbCKUX 3a7[ad, YBaXKUTEIHHOTO OTHOILIEHUS K MHEHHUIO OINIOHEHTOB
pu 00CYXIEHUH CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJIEPIKAHMS;

TOTOBHOCTb K T'YMaHUTapPHOU U BOJIOHTEPCKOU IE€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIMTAHMS:
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c(OPMUPOBAHHOCTh POCCHUICKOM TpakIaHCKONH HIACHTUYHOCTH, MAaTPUOTHU3Ma, YBXKEHUA K
CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTH Iepes PonuHOM, TOPAOCTH 3a CBOW Kpaid, cBOXO Poauny,
CBOM A3BIK U KYJIbTYPY, IPOILJIOE U HACTOSLIEE MHOTOHAI[MOHATILHOIO Hapoja Poccun;

LIEHHOCTHOE OTHOIIEHHE K MPUPOJHOMY HACICIUI0 M MaMSATHUKAM HPHUPOABI, JTOCTHUKEHUSIM
Poccuu B Hayke, HCKycCTBE, CLIOPTE, TEXHOJIOTHUSIX, TPYAE;

CIIOCOOHOCTh OIICHHBATh BKJIAJ POCCHUHCKHUX YUEHBIX B CTAaHOBJIEHHUE W pa3BUTHE OUOJIOTHH,
MMOHMMAaHHUS 3HAUYC€HUsI OMOJIOTUU B MO3HAHUU 3aKOHOB MPUPOJbI, B )KM3HU YEJIOBEKA U COBPEMEHHOTO
o0111eCTBA;

ujeitHas yoexIE€HHOCTb, TOTOBHOCTh K CIyXeHHIO U 3ammure OTeuecTBa, OTBETCTBEHHOCTH 3a
ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHME AYXOBHBIX IECHHOCTEN POCCUIICKOT0 HAPOAa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHHS;

CIIOCOOHOCTh OIIEHUBATh CUTYAllMI0 M MPUHUMATh OCO3HAHHBIE PEIICHUS, OPHUEHTUPYACH Ha
MOpPaJIbHO-HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUNBOIO OYAYyLIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM POAMTENSM, CO3JAHHIO CEMbU Ha OCHOBE OCO3HAHHOIO
MIPUHATHS LIEGHHOCTEW CeMEHON U3HU B COOTBETCTBHH C TPAIUIUSIMU Hapoa0B Poccuu;

4) 3cTeTHYECKOTr0 BOCTIMTAHUS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYAs JCTETUKY ObITa, HAYYHOTO U TEXHHYECKOTO
TBOPUYECTBA, CIIOPTa, TPYAa, OOIIIECTBEHHBIX OTHOIICHHIA;

MMOHMMAaHHE SMOIMOHAIIBHOTO BO3JAECHCTBUS AKUBOM PUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHUIO B PA3HBIX BUJAX HUCKYCCTBA, CTPEMJICHUE MPOSIBIISTH KauecTBa
TBOPUYECKOMN JTUYHOCTH;

5) ¢pusznueckoro BocnuTaHus, GOPpMUPOBAHHUS KYJIbTYPbI 3A0POBbS H 3MOLHUOHAJIBLHOIO
Os1aromosty4ms:

MOHMMAaHHUE W peau3alsi 3I0pOBOro U Oe3omacHoro obpasza >KWM3HU (3J0pOBOE MHUTAHHE,
COOJIIOJICHUE TUTMEHWYECKUX TMPAaBWJI M HOPM, COAJaHCUPOBAHHBIN PEXHUM 3aHATUH M OTHbIXA,
perynspHasi (pu3nUecKas aKTHBHOCTB), OEpEKHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (PU3HUECKOMY U TICUXUYECKOMY 370POBBIO;

MMOHWMaHNE [IEHHOCTH TIPaBUJI MHANBUIYATLHOTO W KOJUIEKTUBHOTO 0€3011aCHOTO MOBEICHHUS B
CUTYAIHIX, YTPOXKAIOITUX 370POBBIO U KU3HU JIIOJICH;

OCO3HAHWE TIOCTEACTBUNM W HENPUATUS BPEIHBIX NPUBBIYEK (YMOTpPeOIEHUS alKOToJs,
HApPKOTHUKOB, KYPEHHUS);

6) TPy10BOr0 BOCIMTAHMSA:

TOTOBHOCTB K TPYAY, OCO3HaHUE IIEHHOCTH MacTepCTBa, TPYJAOTI00HE;

TOTOBHOCTh K AKTHUBHOM JIE€ATETbHOCTH TEXHOJOTMYECKOM M COLUAIbHOM HaIlpaBIE€HHOCTH,
CIOCOOHOCTH MHUIIMUPOBATH, IIAHUPOBATH U CAMOCTOSITENILHO BBITIOIHSITH TAKYIO AESITETLHOCTD;

UHTEpPEC K pa3Iu4HbIM cdepaM MpodeccnoHalbHON NeATeIbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BRIOOp OyayIieH mpodeccun U peaTn30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TJIAHBI;

TOTOBHOCTB U CIIOCOOHOCTH K 00OPa30BaHMIO 1 CaMOOOPA30BAHUIO HA MIPOTSKEHUH BCEH KU3HU;

7) 3K0JIOTMYECKOT0 BOCTINTAHUS:

9KOJIOTMUECKH II€JIeCO00pa3HOe OTHOIIEHHWE K MPUPOJE KaK HMCTOYHMKY >KM3HH Ha 3emIe,
OCHOBE €€ CYIIIECTBOBaHMS,
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MIOBBIIIEHUE YPOBHS SKOJIOTMYECKOM KYNbTYpbl: IPUOOpPETEHHE OIblTa IIJIAHWPOBAHUSA
IIOCTYIIKOB M OLICHKU UX BO3MOKHBIX IIOCJICACTBUN ISl OKPYXKAIOLEH CPEbL;

OCO3HAHME TTI00AILHOTO XapaKTepa 3KOJIOIMYECKUX Mpo0IeM U IyTel UX PelIeHuUs;

CIOCOOHOCTh MCHOJIB30BaTh MPHOOpPETaeMble NMPH U3YYCHUH OWOJOTHH 3HAHHS M YMEHUS MpU
peleHnH Mpo0JieM, CBS3aHHBIX C PALMOHAIBHBIM IPUPOAOIOIb30BAHUEM (COONIOEHUE MpaBUIl
IIOBE/ICHUS B IPUPOJIE, HAIIPABJICHHBIX Ha COXPAaHCHHME PABHOBECHUS B DKOCHCTEMAaX, OXpaHy BHUIOB,
IKocUCcTeM, Orochepsl);

AKTUBHOE HEINPUATUE JCHCTBHM, MPUHOCIIIMX BPEI OKPYKAIOLIEH NMPUPOJHON Cpele, YMEHHE
IIPOrHO3UPOBATh HEOJArONpPUATHBIE 3KOJIOIMUYECKHE IOCIEACTBUS MPEANPUHUMAEMbIX IEHCTBUH U
IIPEIOTBPALIATH UX;

HaJu4ue Pa3BUTOrO0 JKOJIOTMYECKOTO MBINUICHMS, DKOJIOTMYECKOM KYJIbTYpbI, OIIBITA
NEATEIbHOCTH YKOJIOTMYECKOM HAIIPaBICHHOCTH, YMEHHUs PYKOBOJCTBOBAaTHCS UMHU B IIO3HABATEIIBLHOM,
KOMMYHHMKATUBHOM U COLIMAJIbHON IIPAKTHKE, TOTOBHOCTHU K YYaCTHIO B IIPAKTUYECKON AEATEIBbHOCTU
9KOJIOTMYECKOH HANPaBICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyK{ U OOILECTBEHHOM NMPaKTHUKH, OCHOBAHHOI'O Ha TUAJIOre KYJIbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO
CBOETO MECTa B MOJIUKYJIBTYPHOM MUPE;

COBEPILICHCTBOBAHUE S3BIKOBOM M YMTATENIBCKOM KyJIbTYpbl KaK CpEICTBA B3aUMOJACHCTBUSA
MEXKy JIFOJIbMH U IIO3HAHUS MUDAa;

NOHMMaHue cHeuu(uku OHMOJIOTMH KaKk HayKd, OCO3HaHUs €€ poiu B (OPMHPOBAHUU
palMoOHAIFHOTO HAyYHOT'O MBIIUIEHUS, CO3/IaHUH LIETIOCTHOTO MPeJICTaBIeHUS 00 OKPY)KaIOILIeM MHpe
KaK O €JMHCTBE MPHUPOJbI, YEJOBEKAa M OOIIECTBA, B IMO3HAHUU NPUPOJHBIX 3aKOHOMEPHOCTEH U
pelIeHny TpodiieM COXpaHEeHUs IPUPOTHOIO PABHOBECUS;

yOeXIEHHOCTh B 3HAUMMOCTH OMOJIOTHH Il COBPEMEHHOM IIMBUIIM3AMU: 00ecrieueH sl HOBOTO
YPOBHS pa3BUTUS MEAUIUHBI, CO3JlaHME TEPCIEKTUBHBIX OHOTEXHOJOIUH, CIOCOOHBIX pellaTh
pecypcHble TpoOJeMbl pa3BUTHS 4YEJIOBEYECTBA, IIOMCKA TMyTeH BbIXOJAa M3 TJI00aIbHBIX
AKOJIOTMUECKUX Mpo0ieM U obecrneueHusl IMepexoja K YCTOHYMBOMY pa3BUTHIO, PALMOHAIBHOMY
MCTOJIb30BAHUIO MPUPOAHBIX PECYpPCOB M (POPMUPOBAHUIO HOBBIX CTAHAAPTOB JKU3HU;

3aWHTEPECOBAHHOCTh B TMOJyYCHUM OWOJOTMYECKUX 3HAHMHA B IEJSAX IOBBIIICHUS OOIIeH
KYJIbTYpbl, €CTECTBEHHO-HayYHOH TIpPaMOTHOCTH, KaK COCTaBHOM 4acTH (YyHKIHMOHAIBHOM
IrPaMOTHOCTH O0y4aromuxcs, GopMUpyeMoil pu U3y4yeHUH OUOJIOTUH;

[IOHUMAaHHUE CYIIHOCTH METOAOB II03HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HMCIIOJIb30BaTh MOJIy4aeMble 3HAHUS [T aHAIM3a U 0OBSICHEHUS SBJICHUN OKPY)KAIOIIETO
MHUpa U IPOUCXOASIINX B HEM M3MEHEHUH, yMEHHE JesiaTh 0OOCHOBAaHHBIE 3aKIJIIOUEHUS Ha OCHOBE
Hay4YHBIX ()aKTOB M UMEIOIINXCS TaHHBIX C LIEJIBIO MOJy4YEHUs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOATENBHO UCIOJIB30BaTh OMOIOTHYECKUE 3HAHUS ISl peleHHUs pobeM B
pEaJIbHBIX KU3HEHHBIX CUTYalUsX;

OCO3HAaHME LIEHHOCTH HAay4YHOW JEATENbHOCTH, T'OTOBHOCTH OCYIIECTBJIATH IPOEKTHYIO U
HCCIIEIOBATEIBCKYIO ACSTEIIBHOCTh HHIUBUYalIbHO U B IPYIIIIE;

TOTOBHOCTb U CITIOCOOHOCTBH K HETIPEPHIBHOMY 00Pa30BaHUIO U CAMOOOPAa30BaHHIO, K aKTUBHOMY
MOJTYYCHUIO HOBBIX 3HAHUH 110 OMOJOTUH B COOTBETCTBUH C )KU3HEHHBIMU MOTPEOHOCTSIMH.

METAIIPEIMETHBIE PE3YJIbTATbBI
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MeranpeaMeTHbIe pe3yJbTaThl OCBOCHHS ydeOHOro mpeamera «buosorus» BKIIOYAIOT:
3HaYMMble U1 (OPMHPOBAHHS  MHPOBO33PEHHS  OOYHYAIOMIMXCS  MEXKIUCIHUILTMHAPHBIC
(MexnpeaMeTHbIC) OOILIEHAYYHBIE MOHATHS, OTPAXKAIOIINE IEJIOCTHOCTh HAYYHOH KapTUHBI MUpPa U
CHCI_[I/I(I)I/IKy MCTOAOB IIO3HAHUA, I/ICHOJIBSyCMLIX B C€CTCCTBCHHBIX HayKax (BGH.[GCTBO, 3Hepr1/1;1,
SIBJICHHE, TPOIIECC, CUCTeMa, HAay4HbIH (aKT, MPUHIKII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHS,
Hccae0BaHUe, HAOMIOICHUE, H3MEPEHHE, DJKCIEPUMEHT W JPYrue); yHHUBEPCAJIbHBIC YYeOHBIE
neiictBus (IO3HaBaTeNbHbIE, KOMMYHHKATHBHBIC, PETYIATUBHBIE), obecneunBaronie GopMUpoBaHue
(YHKIIMOHATBHOW TPaMOTHOCTH H  COIMATBHOW KOMIIETEHIIMM OOy4YarolmuXxcs; CHOCOOHOCTh
00y4Jaronuxcsi HMCIOJIb30BaTh OCBOCHHBIC MEKIWCHIUILIMHAPHBIC, MHUPOBO33PEHYCCKHUE 3HAHHUS U
YHHUBEpCaIbHbIC y4EOHbIE IEHCTBUS B TO3HABATEIILHOMN U COIIMAIbHOM MPaKTUKE.

B pesynbrare n3ydeHusi OMONIOTHH Ha YPOBHE CPEIHETO O0IIero 00pa3oBaHus y 00ydaromerocs
OyayT chOpMUPOBAHBI IO3HABATEIHHBIC YHHUBEPCAIBbHBIC Y4YCOHBIC IEHCTBUS, KOMMYHHKATHBHBIC
yHHUBEpCalIbHbIE Y4eOHbIE NEHCTBUS, PETyIATUBHbIE YHUBEPCAIbHBIE YueOHbIC NeUCTBUSA, COBMECTHAs
JEeITEIbHOCTb.

MeTanpeaMeTHbIe pe3yIbTaThl OCBOCHUS IPOTPaMMbI CPEIHETO 00IIero 00pa3oBaHUs JOJDKHBI
OTpaxaTh:

OBJaieHHe YHUBEPCAJIbHBIMYU Y4eOHBIMU IO3HABATEJIbHBIMHU ACHCTBUAMM:

1) 6a3oBbIe JOrHYeCKHE TeHCTBHUS:

CaMOCTOATENbHO  (OopMynUpoBaTh W  aKTyallM3UpOBaTh MpOOJIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIONIb30BaTh MPH OCBOCHUM 3HAHUW MPHUEMBI JIOTUYECKOTO MBIIUICHUS (aHaIn3a, CHHTE3a,
CpaBHEHHUs, Kiaccudukaimu, o00OIIeHHs ), paCKPbIBaTh CMBICT OMOIOTUYECKUX MOHSTHUN (BBIIENATH
nux XapaKTepHI)IC HpI/IBHaKI/I, yCTaHaBJ'II/IBaTI) CBsA3H C I[pyrI/IMI/I HOHSITI/HIMI/I);

OHpGHGJ’IﬂTB neian ACATCIbHOCTH, 3aaBast napaMeTpI)I u KpI/ITepI/II/I nXx JOCTHXXCHUA, COOTHOCUTH
pe3yabTaThl JEATEIbHOCTH C MOCTABJICHHBIMU LESIMU;

HCIOJIb30BaTh OMOJOTHYECKHE MOHATHS IS 00bsICHEHUS (DAKTOB U SBICHUM KUBOM MPUPOIBL;

CTpOI/ITB JIOTUYCCKHUC paCCY)KI[eHI/ISI (I/IHILYKTI/IBHI:IG, I[CJIYKTI/IBHBIC, 10 aHaHOFI/II/I), BBIABJIIATD
3aKOHOMEPHOCTH M TPOTHUBOPEUUS B PAcCMAaTPUBAEMBIX SIBICHUAX, (DOPMYIHpPOBAaTh BBIBOJBI U
3aKJIIOUCHUS;

MPUMEHATh CXEMHO-MOJIEIbHBIE CpEACTBA JUJIsi TNPEJICTABICHUS CYIIECTBEHHBIX CBS3EH H
OTHOINIEHWH B U3Yy4YaeMBIX OWOJOTHYECKHX OOBEKTaX, a TaKXKe MPOTHBOPEYUN pPa3HOTO poja,
BBISABJICHHBIX B pa?,J'II/I'-IHI)IX HH(bOpMaI_H/IOHHBIX HCTOYHHUKAX,

pa3pabarhiBaTh IUIAH pEHICHUS TMPOOIEMBI ¢ YUETOM aHaIM3a UMEIOUIUXCS MaTepUaibHBIX U
HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTH KOppeKTI/IBBI B OCATCIBHOCTHb, OICHHUBATH COOTBETCTBUEC pGSYHBTaTOB eJIAM,
OLICHUBATHb pI/ICKI/I HOCHG}ICTBI/Iﬁ ACATCIIBHOCTH,

KOOPJIUHUPOBATh U  BBHIMOJHATH pa0OTy B  YCIOBUSX pPealbHOrO, BHUPTYaIbHOTO W
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX MTPOOIIeM.

2) 6a30BbIe HCCIEA0BATEIbCKHE TEHCTBHS:

BJIaJACTh HABBIKAMHU y‘IGGHO-HCCHGIIOBaTGHBCKOﬁ 148 HpOeKTHOfI JACATCIIbHOCTH, HAaBbIKaMH
paspeiieHuss mpooOJieM, CIOCOOHOCThIO M TOTOBHOCTHIO K CaMOCTOSTEIHHOMY IOHUCKY METOJIOB
peIIeHus MPaKTUYECKHUX 3a]1a4, MPUMEHEHHIO PA3IMYHBIX METOIOB TTO3HAHNS,
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WCIOJb30BaTh PA3IMYHbIC BHUJBI JICATEIBHOCTH IO TIOJIYYECHUIO HOBOTO 3HAHUS, €ro
MHTEPIpPETAINU, TPe0oOPa30BaHHUIO M IPUMEHEHHIO B YI€OHBIX CUTYaIUsIX, B TOM YHCJIE MIPH CO3AaHUU
y‘Ie6HLIX 1 COLIMAJIBHBIX ITPOCKTOB,

dbopMUpOBaTh HAYYHBIA THIT MBIIUICHUS, BIAJACTh HAYYHOW TEPMHUHOJIOTHEH, KIIOYEBBIMU
MOHATUSIMU U METOIAMU;

CTaBUTh ¥ (OPMYyIHpPOBATH COOCTBEHHBIC 33Ja4ll B 00OpPa30BaTECIbHOW JEATEIBHOCTH H
JKU3HCHHBIX CUTYalHAX,

BBIABJIATh IPUYIUHHO-CIICACTBCHHBIC CBA3U U AKTYAJIM3UPOBATH 3a4a1y, BbIABUI'aTh I'UIIOTC3Y eé
peleHusI, HaXOJUTh apTyMEHTHI ISl JIOKa3aTeIbCTBA CBOMX YTBEPXKICHHI, 3a7aBaTh MapaMeTpbl U
KPUTEPHUH PEIICHHUS,

AHAJIIM3UPOBATDH IIOJYUCHHBIC B XOJAC PCHICHUA 3a4a4d pPE3yJibTaTbl, KPUTUYCCKU OLUCHHUBATHL UX
AOCTOBCPHOCTD, IPOTHO3UPOBATHL U3BMCHCHHUEC B HOBBIX YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CHTYAIlUsIM, OLICHUBATh IPUOOPETEHHBIH OIIBIT;

OCYIIECTBIISITh IICJICHANIPABICHHBI TIOMCK TIEpeHOCa CPEJICTB W CIIOCOOOB JCHCTBUS B
poecCHOHABHYIO CPEeNy;

YMETb NICPCHOCUTL 3HAHHW B ITO3HABATCIIBHYIO U ITPAKTUYCCKYIO O6HaCTI/I KU3HCOACATCIBbHOCTHU,

yYMETh HHTEIPUPOBATh 3HAHUS M3 Pa3HBIX MMPEIMETHBIX 00JIACTEIH;

BBIJIBUTaTh HOBBIC UJICH, TIPEJIaraTh OPUTHHAIBHBIC ITOIX0/IbI U PEIICHUS, CTABUTH MTPOOJIEMBI U
3aJla4, JOITYCKAIOIIUe aJIbTEPHATUBHBIC PEIIICHHUS.

3) padora ¢ unopmanmeii:

OpPUEHTHPOBATHCS B PA3IMUHBIX HCTOYHHUKAX WH(OpMaLUU (TEKCTE yueOHOT0 MOCcoOusi, Hay4yHO-
MOMYJISIPHO# JTUTepaType, OMOJIOTUYECKHUX CIIOBAPSX U CIIPABOYHUKAX, KOMITBIOTEPHBIX 0a3aX JaHHBIX,
B MHTepHeTe), aHanu3upoBaTh UHPOPMAIIUIO Pa3IMUHBIX BUIOB U (OPM MPENCTaBICHUS, KPUTUUECKU
OIICHUBATH €€ JIOCTOBEPHOCTh U HEMPOTHBOPEUHBOCTE;

dbopMynupoBaTh 3ampockl W TPUMEHATh pa3lIUYHble METOJbl MPU TOUCKE U OoTOOope
Ouonorndeckoi HHGoOpMaIuu, HeOOXOIUMOH JIJIs BHITIOJIHEHUS yU4eOHBIX 3a/1a4;

MpUOOpeTaTh  OMBIT  WCIIOJIB30BAHHUA  MHPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
COBCPUICHCTBOBATH KYJIbTYPY aKTUBHOI'O UCIIOJIB30BAHUA PA3JIMYHBIX ITOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO ~ BBIOMpAaTh  ONTUMANbHYIO  (QopMy  MpeacTaBIeHUS  OHOJOTHYECKOU
uHpopmanuu (cxembl, rpaduKu, THarpaMMbl, TaOJIHUIIBI, PUCYHKH U JAPYroe);

WCIIONB30BaTh HAyUYHBIM SI3BIK B Ka4deCTBE CpeACTBA MNpu paboTe ¢ OHUOIOTHYECKOM
nH(popManen: NPUMEHATh XUMHYECKHe, (U3NYECKHe W MaTeMaTH4YecKHe 3HAaKM U CHMBOJIBI,
dbopMynbl, abOpeBHATypy, HOMEHKIATYypy, HCIOIb30BaTh W  MPeoOpa3oBBIBATH  3HAKOBO-
CUMBOJIMYECKUE CPEICTBA HATIISTHOCTH;

BJIa/IETh HAaBBIKAMHU PACIIO3HABAHUS U 3allUTHl UH(OpMAaLNK, UHPOPMALIMOHHONW 6€30MacHOCTH
JIMYHOCTH.

OBJajieHNe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH €l CTBHSIMU:

1) o6menne:

OCYIIECTBIISITh KOMMYHHUKAIIMH BO BCeX c(epax KM3HH, aKTHUBHO y4acTBOBATh B TUAIIOTE WA
IMCKYCCHH TIO CYIIECTBY OOCYKIaeMoi TeMbl (YMEHHE 3a/1aBaTh BOMPOCHI, BBICKAa3bIBATh CYXKICHUS
OTHOCUTCIIbHO BBIIIOJTHCHUA HpeI[HaFaeMOfI 3aaa4yu, Y4YUTbBIBATb HHTCPCCHI W COTJIACOBAHHOCTD
MO3ULIMK IPYTUX YYACTHUKOB JIMAJIOTa WU IUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIE CPENCTBAa OOINEHUS, MOHUMATh 3HAYEHUE COIUAIBHBIX 3HAKOB,
MPENOCHIIIOK BO3HUKHOBEHHSI KOH(JIUKTHBIX CHTYallMd, yMETh CMST4YaTh KOH(DIUKTHI W BECTH
MIEPETOBOPBL;
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BJIAJIeTh Pa3IMYHBIMU CIIOCOOaMU OOIIEHUS U B3aUMOJEHCTBUS, IOHUMATh HAMEPEHUs IPYTUX
JIOACH, TPOSBIATH YBAKUTEIBHOE OTHOIIEHHME K coOecelHMKy H B KOPPEKTHOH (opme
(bopMyIHpPOBATH CBOU BO3PAKCHHUS;

pa3BEPHYTO U JJOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C HUCIIOIb30BAaHUEM S3BIKOBBIX CPEJICTB.

2) coBMeCTHAasI 1eSITeIbHOCTh:

IIOHMMaThb U HCIOJb30BATh IPEUMYILECTBA KOMAHIHOW M HMHIMBUAYAJIbHOW pabOThl IpH
peleHn ONOIOTHYecKOi Mpo0IeMbl, 000CHOBBIBAaTh HEOOXOIUMOCTh TPUMEHEHHUS TPYIIIOBBIX (POpM
B3aMMOJICHCTBHS IIPH PELICHUN y4eOHOU 3a1aui;

BbIOMpPAaTh TEMAaTHUKy M METOJbl COBMECTHBIX JEMCTBUH € ydy€TOM OOLIUX HHTEPECOB MU
BO3MOXKHOCTEH Ka)KJI0T0 4JI€Ha KOJUIEKTHUBA;

IIPUHUMATD 1I€JIM COBMECTHOM AESITEIbHOCTH, OPraHU30BbIBATH U KOOPIMHUPOBATH JEHCTBUS 11O
€€ JNOCTHKEHHIO: COCTAaBJIAThH IUIAH JEHCTBHM, paCHpeNessATh POJNIM C y4ETOM MHEHHHM YYaCTHUKOB,
00CyX/1aTh pe3yJbTaThl COBMECTHOU paboOTHI;

OLIEHUBAaTh KayeCTBO CBOErO BKJIAJa M KaXIOr0 y4acTHMKA KOMaHJbl B OOLIMH pe3ysbTaT IO
pa3pabOTaHHBIM KPUTEPHUSIM;

IpeajgaraTb HOBBIE IIPOEKTHI, OLIEHMBATh HJEM C MO3UIMH HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIIATh MO3UTUBHOE CTPATETMYECKOE INOBEIACHHUE B Pa3/IMYHBIX CUTYaLUsX, MPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATUBHBIM.

OgiaieHHe YHMBEPCAJIbLHBIMHU PeryIsiTHBHBIMH 1eiCTBUAMM:

1) camoopranu3amusi:

HCIOJIb30BaTh OMOJIOIMYECKUE 3HAHUS IS BBISIBICHUS IPOOJIEM M MX PELICHUS B )KU3HEHHBIX U
y4eOHBIX CUTYaIHsIX;

BbIOMpATh Ha OCHOBE OMOJOTMYECKMX 3HAHWN LIE€JEBbIE U CMBICIOBBIE YCTAHOBKHM B CBOMX
JNEUCTBUAX M IOCTYNKax IO OTHOLIEHHIO K JKMBOW IPUPOJIE, CBOEMY 3J0POBBI0 M 30POBBIO
OKPYKAIOILHUX;

CaMOCTOSITENIbHO OCYIIECTBIISATh [T03HABATENIbHYIO JIEATEIbHOCTD, BBISBIISTH POOJIEMBI, CTABUTh
1 (GopMyIIMpOBaTh COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHON JAESITENbHOCTH U )KU3HEHHBIX CUTYALIMSX;

CaMOCTOSITENIbHO COCTaBJIATh IUIAH pEIIeHUs NMpOoOJIeMbl C YYETOM HMEIOIIUXCS PECYpCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEANOYTEHUH;

JlaBaTh OLEHKY HOBBIM CUTYAaIlHsIM;

paciupsaTh paMKH y4eOHOTo MpeAMETa Ha OCHOBE JIMYHBIX NMPEATIOYTEHUN;

JienaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

Croco0CcTBOBaTh (POPMUPOBAHUIO U TPOSIBICHUIO HIMPOKOM ASPYAMIIMM B Pa3HbIX 00JaCTsIX
3HAHUMU, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBII YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CHUTYallUsIM, BHOCHTb KOPPEKTHBBl B JESATEIBHOCTb, OLIEHUBATh
COOTBETCTBHUE PE3YJIBTATOB LCIISAM;

BJIaJIeTh HaBbIKAMU I03HABATEIbHOW pe(IEKCHMM KaK OCO3HAHHUS COBEPLIAEMBIX NEHCTBUH U
MBICIUTEIBHBIX MPOIECCOB, UX PE3yJIbTaTOB U OCHOBAHMIA, MCIIOJIb30BaTh NMPUEMBI peduieKCuu A
OLIEHKU CUTYalllH, BHIOOpA BEPHOTO PELICHHUS;

YMETb OLICHUBATh PUCKHU U CBOCBPEMEHHO IPUHUMATh PELICHHS 110 UX CHIKEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPHU aHAIU3€E PE3YNIbTaTOB ACATECIbHOCTH;

3) npuHATHE cedsl U IPYTHUX:
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IIPUHUMATH ce0s, TOHUMasi CBOM HEAOCTATKU U JIOCTOMHCTBA;

IIPUHUMATb MOTUBBI U apI'yMEHTBI IPYTUX IIPU AHAIIU3E PE3YyJIbTaTOB ACITEIbHOCTH;

IPU3HABATh CBOE IIPABO U MPABO APYTUX Ha OIINOKY;

pa3BUBATh CIIOCOOHOCTh IOHUMATh MUP C MO3UIHH APYroro 4YeJI0BEKa.
INPEAMETHBIE PE3YJIBTATbBI

[IpenmeTHbie pe3ynbTaThl OCBOCHHMS COAep)kaHUs ydyeOHoro mpeamera «buonorus» Ha
yrayOnEHHOM YpOBHE OpPUEHTHPOBAaHBI Ha obecrieueHue MpoQuiIbHOTO O0y4YeHHS OOydJarouIuXcs
Oouosioruu. OHU BKIIIOYAIOT: cliequduueckue st OMOJOTMM HayuyHble 3HAHUS, YMEHHUS U CHOCOOBI
JIeUCTBUI 1O OCBOEHMIO, MHTEpIpETaly M IpeoOpa3oBaHUIO 3HAHUM, BHJBI JESATEIBHOCTH I10
[IOJIYUEHUIO HOBBIX 3HAHUHW M MX NPUMEHEHHUIO B pA3JIUYHBIX YYEOHBIX, a TAaKK€ B pPEabHBIX
KU3HEHHBIX cuTyalusx. [IpenmeTHbie pe3yabTaThl IPEICTABIEHBI 110 TOAAM U3YUYEHHUS.

[IpenmeTtHble pe3ynabTaTbl OCBOGHHUs yueOHoro mnpeamera «buonorus» B 10 knacce NOJKHbBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MECTE M POJU OHOJOTHH B CHUCTEME ECTECTBEHHBIX HAyK, B
(OpMHpPOBAaHUN €CTECTBEHHO-HAYYHOW KapTHUHBI MHpA, B MO3HAHUHM 3aKOHOB IPUPOABI M pPEHICHUU
pobJeM PaLMOHAIBHOIO MPHUPOJOINONIB30BAHMS, O BKJIAJE POCCHUMCKMX U 3apyOexHbIX YUYEHBIX B
pa3BUTHE OMOJIOTUH;

BJaJICHME CUCTEMOHl OHOJOTMYECKUX 3HAHUM, KOTOpas BKJIIOYACT: OCHOBOIOJArarolue
OMOJIOrMYEeCKME TEPMHMHBI M TIOHATUS (JKU3Hb, KJIETKa, OpraHu3M, MeTabonM3M, TOMEeOcCTas,
CaMOpEeryJidlus, CaMOBOCIPOM3BEIEHUE, HACIEACTBEHHOCTb, H3MEHYMBOCTb, POCT U pa3BUTHE),
ouosiornyeckue teopuu (kiaerounas teopus T. IlIBanna, M. Illneiinena, P. Bupxoa, xpoMocoMHas
Teopusl HacielcTBeHHOCTH T. Moprana), yuenus (H. V. BaBuioBa — o 1eHTpax MHOrooOpasus u
MIPOUCXOXKACHNUS KYJIbTYPHBIX PAaCTEHHi), 3aKOHBI (€AMHOO0Opa3us MOTOMKOB IEPBOTO IOKOJICHUS,
paclilerieHtsl, YUCTOThl TaMEeT, HE3aBUCUMOT0 HacjenoBaHus I'. MeHens, roMOJIOTHYeCKUX psoB B
HacneacTBeHHOH u3meHunBocty H. 1. BaBuiosa), mpuHIUIB! (KOMIUIEMEHTAPHOCTH);

BJIaJICHME OCHOBHBIMM METOJAaMHM HAY4YHOTO I103HAHMS, MCIOJIb3YEMbIX B OHOJIOTHYECKUX
HCCTIEIOBAHUSX JKUBBIX O0BEKTOB (OMUCaHNE, U3MEpPEHNe, HaOII0IeHUE, IKCIIEPUMEHT);

YMEHHE BBIIENSTh CYIIECTBEHHbIE NPU3HAKU: BHUPYCOB, KJIETOK MPOKAPHOT U 3SyKapuoT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OpraHU3MOB, B TOM 4Yucie OakTepuil, TpuOOB, pacTeHHUH,
KUBOTHBIX M YEJIOBEKAa, CTPOCHMSI OPraHOB U CHCTEM OpPraHOB pPACTEHUM, *XUBOTHBIX, UEIOBEKa,
MIPOLIECCOB KU3HENEATEIILHOCTH, MPOTEKAIOIIUX B OpraHU3MaxX PAacTeHUM, >KMBOTHBIX M YEJIOBEKa,
OMOJIOrMYECKHX TMpoIleccoB: oOMeHa BemlecTB (MeTaOoyM3M), MpEeBpallleHds >HEPruH, OpoKeHus,
aBTOTPO(HOrO U TeTepOTPO(GHOro TUIIOB MHUTAHUS, (POTOCHHTE3a M XEMOCHHTE3a, MUTO3a, Meilo3a,
raMeToreHesa, SMOpPHOreHe3a, MOCTAMOPHOHAIBHOIO PAa3BUTHUA, PA3MHOXKEHUS, MHIUBUIYaIbHOTO
pa3BUTHA OpraHu3Ma (OHTOr'€He3a), B3aUMOJIEHCTBHS I'€HOB, FeTepo3nca, HCKYCCTBEHHOTO 0TO0Da;

YMEHHE YCTaHaBJIMBAaTh B3aWMOCBSI3M MEXAY OpraHOMJaMH KIETKM M HX (DYHKUHAMH,
CTPOEGHUEM KJIETOK Pa3HbIX TKaHEH M UX (PYHKIUSAMH, MEXKIy OpraHaMH M CHUCTEMaMU OpPTraHOB y
pacTeHuil, )KUBOTHBIX M YEJIOBEKa M MX (PYHKIHMSIMU, MEXKIY CUCTEMaMU OPTaHOB M MX (YHKIIMAMH,
MEXJy dTanaMu OOMEHa BEILIECTB, dTallaMU KJIETOYHOIO LUKJIA M KU3HEHHBIX IUKIOB OPraHU3MOB,
JTanaMyd 3MOpPHUOHAIBHOTO Pa3BUTHS, TEHOTUIIOM M (PeHOTUIIOM, (PeHOTUIIOM W (DaKTOpaMH CpEIbl
oOuTaHUs;

YMEHHUE BBIABIATH OTJIMYUTENBHBIE IPU3HAKU JKUBBIX CHCTEM, B TOM 4YHUCIIE PACTCHM,
KUBOTHBIX U 4EJIOBEKA;



34

YMEHHE HCIIOJIb30BaTh COOTBETCTBYIOIIME apryMEHThI, OHMOJIOTMYECKYI0 TEPMHHOJOTHIO U
CUMBOJIMKY JJISl I0Ka3aTeIbCTBA POACTBA OPraHU3MOB Pa3HbIX CUCTEMATUUYECKHUX IPYIIIL;

YMEHHUE pelIaTh OMOJOTWYECKHE 3a]laud, BBIABIATH MPUYUHHO-CIEICTBEHHBIC CBA3H MEXIY
UCCIIETyeMbIMH OMOJIOTUYECKUMHU TPOILECCAMU U SIBJICHUSMH, JeNaTh BBIBOJBI M TPOTHO3BI HA
OCHOBaHUU TOJYyYEHHBIX PE3YJIbTATOB;

YMEHHE BBINOJIHATH JJaOOpaTOpHbIE U MpaKTHUECKUe paboThl, COOII0AATh MpaBuia npu padoTe ¢
y4eOHBIM U J1a00paTOpHBIM 000pyI0BAHUEM;

YMEHHUE BBIIBUTaTh TUIIOTE3bI, IPOBEPATh UX HKCHEPUMEHTAIBHBIME CPEACTBAMU, (POPMYIHPYS
1eJIb UCCIIeI0BAaHUs, aHAJTM3UPOBATh MOJIyYE€HHbIE PE3YJIbTaThl U AeNaTh BBIBOIBL;

YMEHHE Yy4acTBOBaTh B Yu€OHO-HCCIIENOBATENbCKOW paboTe Mo OWUONOrHM, 3KOJIOTUU H
MEIWIMHE, TMPOBOAMMON Ha 0a3e MIKOJBHBIX HAyYHBIX OOIIECTB, W MYOJIMYHO TMPEICTABIATH
MI0JIy4YE€HHBIE PE3YJIbTAThl HA YYEHUUYECKUX KOH(EPEHIMSIX;

YMEHHE OLICHHWBATh ITHUYECKHUE aCIEeKThl COBPEMEHHBIX HCCIIEeIOBaHUN B 00jIacTu OHOJOTHH U
MEIUIMHBI (KJIOHUPOBAHUE, UCKYCCTBEHHOE OIJIOJOTBOPEHHE, HANPABIEHHOE M3MEHEHHE I'€HOMa U
CO3/1aHH€ TPAHCT€HHBIX OPraHU3MOB);

YMEHHE OCYIICCTBIIATh OCO3HAHHBIN BBHIOOp Oymaymied mpodecCHOHATBHOW AESITeILHOCTH B
ob0nacTd OHONOTUHU, METUIUHBI, OMOTEXHOJOTMH, BETEPUHAPUH, CEIHCKOTO XO34KCTBA, MUIIEBOMN
MIPOMBIIIJICHHOCTH, YIIIyOJIATh MO3HABATEIbHBIA HMHTEpEC, HAIMpPaBJICHHBI HAa OCO3HAHHBIN BHIOOP
COOTBETCTBYIOLIEH MNpodeccud M NPOAOHKEHHE OMOJIOTMYECKOro o0pa3oBaHUS B OpraHMU3alMSIX
cpenHero nmpohecCuOHaIBLHOTO U BHICIIETO 00Pa30BaHUs.

[IpenmeTHble pe3ynabTaThl OCBOEGHHUsI yueOHoro mnpeamera «buonorus» B 11 knacce NOIKHBI
OTpaXkaTh:

c(OpPMUPOBAHHOCTh 3HAHUH O MECTE U pPOJM OHOJIOTHM B CHCTEME E€CTECTBEHHBIX HayK, B
(hOopMHPOBAaHUM COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHUHBI MUPA, B TIO3HAHUU 3aKOHOB MPUPOJIbI U
pELIEHUH 3KOJOIMYEeCKHX IMpOoOJeM 4YelIOBEYeCTBA, a TAKKe B PELICHWH BOIPOCOB PallMOHAIBLHOTO
IPUPOJIONIONB30BaHNUA, U B (OPMUPOBAHMM ILIEHHOCTHOTO OTHOUIEHHS K MpHUpOJE, OOILECTBY,
YEJIOBEKY, O BKJIaJIe POCCUMCKUX U 3apyOSKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OUOJIOTHH;

YMEHHE BIAJETh CHUCTEMOW OHOJOTMYECKUX 3HAHUN, KOTOpas BKJIIOYAET OIpPEAETICHUS U
MOHUMaHHE CYIIHOCTH OCHOBOIIOJIAraloIUX OMOJOTHUECKUX TEPMHUHOB U MOHATUN (BU, SKOCUCTEMA,
ouocdepa), duonornueckue Teopuu (3IBomounoHHas Teopus Y. JlapBuHA, CHHTeTHYecKas TEOpHs
sBoronnn), yueHus (A. H. CeBeprioBa — o myTsX u HampaiieHusx sBostonnu, B.M. Beprnaackoro — o
ounocdepe), 3akoHbl (TeHermueckoro paBHoBecus Jk. Xapau u B. BaitnGepra, 3apojsimeBoro
cxonctea K. M. bopa), npaBuna (Munumyma HO. JIuGuxa, 3KOJIOrMYecKOW HHUPAaMHIbI SHEPTHH),
runotessl (runote3a «vupa PHK» V. I'mnbepra);

YMEHHE BIIaJIETh OCHOBHBIMM METOJAaMH HAyYHOTO T[IO3HAHUSA, HCIOJB3YEMBbIMU B
OMOJIOTMUECKUX MCCIICIOBAHUSAX JKUBBIX 0OBEKTOB M IKOCHUCTEM (OIMMCaHUe, U3MEPEHUE, HAOJII0 IeHUE,
HKCIEPUMEHT), CIOCOOAMU BBISIBJICHHUS U OLICHKH aHTPOIOT€HHBIX U3MEHEHUH B IPUPOJIE;

YMEHHUE BBIICTATH CYIIECTBEHHbIE PU3HAKU: BUAOB, OMOTEOIIEHO30B, SKOCHCTEM U OHOChEpHI,
CTaOWJIM3UPYIOLIETO, JABIXKYIIETO M Pa3phIBAIOIIETO €CTECTBEHHOTO O0TOOpa, aJljIoNaTpHUYecKoro u
CUMIATPUYECKOTO BUI000PA30BaHMs, BIUSHUS ABIKYIIUX CHJI BOJIOLMU HA TeHOQOH] MOMYJISALUH,
MPUCTIOCOOJICHHOCTH OPraHU3MOB K Cpele OOWTaHus, 4YepelOoBaHMs HANpPaBICHUN SBOJIOLMNY,
KpyroBOpOTa BELIECTB U IOTOKA SHEPTUU B IKOCUCTEMAX;

yYMEHHE YCTaHABJIMBATh B3aWMOCBSI3M MEXAY MpPOLIECCAaMU HBOJIOLMU, IABMXKYIIMMH CHIAMU
aHTPONOreHe3a, KOMIIOHEHTAMU Pa3IMYHbIX IKOCHCTEM U MPUCIIOCOOJIEHUSIMU K HUM OPTaHHU3MOB;
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YMEHHE BBISBIATH OTJIMYUTENbHbIE MPHU3HAKU JKUBBIX CHUCTEM, IMPUCIOCOOJIEHHOCTh BHUJIOB K
cpene oOuTaHus, A0MOTHYECKNX U OMOTHYECKUX KOMIIOHEHTOB 3KOCHUCTEM, B3aUMOCBS3EH OpPraHU3MOB
B COOOIIECTBAX, AaHTPOIIOT€HHBIX N3MEHEHHUI B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHHE HCIOIb30BaTh COOTBETCTBYIOIIME APTryMEHTHI, OHWOJIIOTMYECKYI0 TEPMHHOJIOTHIO H
CUMBOJIMKY JUIsl JOKA3aTeJIbCTBA POJACTBA OPTaHU3MOB Pa3HBIX CUCTEMATUYECKHUX IPYII, B3aUMOCBSI3H
OpraHM3MOB M Cpelbl OOUTaHMs, €IUHCTBA YEJIOBEYECKUX pac, HEOOXOAMMOCTH COXpaHEHUs
MHOT000pa3us BUJIOB U SKOCUCTEM KaK yCJIOBHUS COCYIIECTBOBAHUS MPHPO/IBI U YEIOBEUECTBA,

YMEHHUE pelIaTh OMOJIOTWYECKHE 3a]laud, BBIABIATH MPUYUHHO-CIEICTBEHHBIC CBA3H MEXIY
UCCIIETyeMbIMU OHOJIOTUYECKUMH TMpOLIeCCaMU U SIBJICHUSMH, [eJaTh BBIBOABI U TPOTHO3BI Ha
OCHOBAaHMH MOJIYYEHHBIX PE3YyIbTaTOB;

YMEHHUE BBINOJIHATH JIA0OPATOPHBIC U MPAKTUIECKHE PA0OTHI, COONIIOIATH MpaBUiia U padoTe C
y4eOHBIM U J1a00paTOpHBIM 000pyI0BAHUEM;

YMEHHE BBIIBUTaTh TUIIOTE3bI, POBEPATh UX HKCIEPUMEHTATBHBIMU CPEACTBAMHU, GOPMYIUPYS
LIEJIb UCCIIEIOBAHMS, AHAJIM3UPOBATH IMOJTYYEHHBIE PE3YyJIbTaThl U JI€JaTh BHIBObL;

YMEHHE Y4YacTBOBAaTh B Yy4eOHO-HMCCIIEOBATENbCKON paboTe 1Mo OHONOTHH, SKOJIOTHH U
MEIMIMHE, MPOBOJAMMON Ha 0a3e NIKOJBHBIX Hay4HbIX OOHIECTB, M MYOJIMYHO NPEACTABIATH
MOJIy4YE€HHBIE PE3YNIbTAThl HA YYEHUUYECKUX KOH(PEPEHIIUAX;

YMEHUE OLEHUBATH TUIIOTE3bl U TEOPUHU O MPOUCXOKJECHUHU JKU3HH, YEIIOBEKA M YEJIOBEUECKHUX
pac, o IpuYHHAaX, MOCIEICTBUAX U CIIOCO0aX MPeloTBpaLeHHs II100aIbHBIX U3MEHEHUH B 6uocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oymymied MpopecCHOHAIBHOW IesSTEILHOCTH B
obnacT OWOJIOTHH, HKOJOTHH, IMPHUPOJOIOIb30BaHNUS, MEAULUHBI, OMOTEXHOJIOTUH, IICHUXOJIOTUH,
BETEpUHAPUH, CEIbCKOIO XO3AHCTBA, MUINEBOM MPOMBIIUIEHHOCTH, YIIyOJsATh I03HABATEIbHBIN
WHTEpEC, HaIpaBJIEHHBI HAa OCO3HAHHBIA BBIOOP COOTBETCTBYIOMIEH TpodeccHuu W MPOAOTIKEHUE
OMOJIOrMYecKOro o00pa3oBaHMsA B OpPraHU3alUsAX CPEIHEro MNpoPEecCHOHAIBHOIO U  BBICLIETO
o0Opa3oBaHMUsI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanyectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IlpakTHueckue
NMPOrpamMMblI Bcero o0pa3oBaTeIbHbIE
padoThI padoThI pecypes!
1 buonorus xak Hayka 1
2 JKuBble crucTeMbl M HX HU3y4YECHUE
3 buonorus knetku 0.5
4 XUMHUYECKasi OpraHu3aIus KISTKH 10
5 Ctpoenue u GyHKINH KICTKH 8 1
6 OOMeH BellecTB U NpeBpallieHne S3HEPTUH B 9 1
KJIETKE
; Hacnencrennas ungopmanus u 9 05
peanu3anus e€ B KIeTKe
JKU3HEeHHBIN UK KIETKU 6 1 1
9 Ctpoenue u QyHKIMH OpraHu3MOB 17 1.5
10 Pa3mHOXkeHue U pa3BUTHE OPraHU3MOB 8 1 1.5
11 ['eneTHKa — HayKa O HaCJIEICTBEHHOCTH U ) 05
W3MEHYHNBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH
14 ['eneTrka yemoBeka 0.5
15 Cenexuusi OpraHu3MoB 4 1
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16 BuorexHonorus u cuHTeTUYECKast OUOI0rUs 4
17 PezepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 13
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11 KJIACC
KoanyectBo yacoB DJIeKTPOHHbIE
Nen/m = HaumeHoBaHHe pa3/iesioB U TeM MPOrPaMMBbI Koutpoabubie  [IpakTuueckue (um¢pposbre)
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI pecypes:
1 3apoxkIeHUE U PA3BUTHE IBOJIOIIMOHHBIX 4
NpeCTaBICHUN B OUOJIOTHH
2 Mukpo3BOIIOLHS U €€ PE3YNbTATHI 14 2
3 MakpoaBosronus 1 e€ pe3yabTaThl 6 1
4 [IpoucxoxaeHue u pa3BUTUE KU3HU Ha 3eMJIe 15 1.5
5 [TporcxoxaeHNE YeI0BEKa — aHTPOIIOTCHE3 10 1 1
DKOJIOTHS — HayKa O B3aUMOOTHOIIIEHUSIX
6 OpPTraHU3MOB M HA/IOPTaHU3MEHHBIX CUCTEM C 3 0.5
OKpY’Karolien cpeaoi
7 Opranu3Msl U cpesia 0OUTaHMs 1.5
8 DKOJIOTUS BUJIOB U TOIYISUN 1 0.5
9 DKosorust cood1ecTB. DKOJIOTMYECKUE CUCTEMBbI 12 0.5
10 buocdepa — rimobanbHas sxocucrema
11 YenoBek u OKpykaromias cpeaa 1
12 PesepsHOe Bpems
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 99 4 7.5
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuit A.A., Py6iioB A.M. u npyrue;
nop penakiueit [Taceunuka B.B., AkninonepHoe obmectBo «M31aTenbcTBo
«IIpoceemienue»

* buonorus, 11 knacc/ Ilaceunuk B.B., Kamenckuii A.A., Py6uioB A.M. u
npyrue; nox peaakuuei [laceunuka B.B., AkunonepHoe 00111ecTBo

«3narensctBO «lIpocBemienre»

METOINYECKHUE MATEPHUAJIBI UISA YUUTEJIA
[Toypounsie pazpaboTku.: yue0. mocodue ajig 001eodopa3oBaT. opranuzanuii / B.
B. [Taceunuk, I'. I". [1IBenios, T. M. EdbumoBa. — 2-¢ u3z., crep. — MockBa :

[Ipocsemenune, 2023. — 230 c. — (JIuaMS XU3HN))

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET
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