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yueOHoro npeamera «buosiorusi. Yriy0JeHHbIA YPOBEHb»
st ooyvaromuxest 10 —11 kiaccos

INOACHUTEJIbBHAS 3AIINCKA

[Iporpamma no yue6HOMY npeaMety "buosorus” (nanee - 6Mog0THs) HA YPOBHE CPETHETO
obmiero oopazoBanus pa3padborana Ha ocHoBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-03
«O06 obpaszoBanuu B Poccuiickoit ®enepanum», ®I'OC COO, Konmenuuu mnpemnogaBaHus
yuebHoro npeamMera «bruosorus» U OCHOBHBIX IOJIOKEHUH (penepanbHOM paboueil nmporpaMmbl
BOCIIUTaHMSL.

VYuebnsiii npeamer «buonorus» yrimyonénnoro ypoBHsS wu3ydenust (10—11 xmaccer)
ABJIIETCS OJHUM M3 KOMIIOHEHTOB IpeIMeTHOW oOnactu «EcTecTBEHHO-HAYUHBIE MPEAMETHIY.
CornacHo mnonoxenussm OI'OC COO mnpoduiibHble y4eOHbIE NTpPEIMEThl, H3ydaeMble Ha
yrayOnE€HHOM YpOBHE, SIBISIOTCA criocoOoMm auddepeHnnanun o0ydeHuss Ha YPOBHE CPEIHEro
obmiero oOpa3oBaHUS M MPHU3BAaHBI 00ECIIEYUTH MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIHMM,
CpPeOHMM OOLIMM, CPeIHUM MpPOPECCHOHATBHBIM U BBICIIUM oOpa3oBaHHeM. B To xe Bpems
KaX/IbIif U3 3TUX y4eOHBIX IPEIMETOB J0JIKEH ObITh OPUEHTHPOBAH HA IPUOPUTETHOE pELICHUE
00pa30oBaTeNbHBIX, BOCIUTATENbHBIX U PA3BUBAIOIIUX 33]ad, CBS3aHHBIX C MpodopHeHTanuen
0o0y4aroluXxcsi U CTUMYJIMPOBAHHMEM HHTEpeca K KOHKPETHOW 00JIaCTM Hay4yHOTO 3HAHMS,
CBSI3aHHOTO C OHWOJIOTHEN, MEIUIIMHOW, SKOJOTHUEH, TCHUXOJIOTHEH, CIOPTOM WM BOEHHBIM
JIEJIOM.

[Tporpamma no ydeGHOMY mpeamety "buonorus” naér npencraBieHue 0 LEIM U 3a/1a4ax
u3ydeHus yueoHoro npeamera «buonorus» Ha yriyOJaEHHOM ypOBHE, OIpeeNsieT 00s13aTeabHOe
(MHBapuaHTHOE) TNPEAMETHOE COJAEp)KAHHUE, €ro CTPYKTypHUpOBaHHME MO pas3jieiaM U Temawm,
pacripesielieHUe 10 Kj1accaM, peKOMEHAYET MOCIe10BaTeIbHOCTh H3y4eHUs y4eOHOro MaTepuana
C Y4€TOM MEXINPEAMETHBIX M BHYTPUIPEIAMETHBIX CBs3€H, JIOTMKM Y4eOHOro Ipolecca,
BO3pAacTHBIX OCOOEHHOCTEH oOydaromuxcs. B mporpamMMe mo OMONOTMM peasn30BaH MPUHIUI
IIPEEMCTBEHHOCTH C W3Yy4Y€HHEM OHOJOTMM Ha YPOBHE OCHOBHOTO O0O0IIEro o0pa3oBaHus,
Onmarojapst 4eMy IpPOCMAaTpUBAeTCs  HANpaBJIEHHOCTh Ha  TOCIEAYIOIlee  pa3BUTHE
OMOJIOTHYECKUX 3HAHHWM, OpPUEHTUPOBAHHBIX Ha (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, SKOJOTHUECKOTO MBIIUICHUS, PEICTaBICHUNH O 3I0pOBOM 00Opase >KM3HH, Ha
BOCIHTAaHUE OEpEeKHOr0 OTHOILIEHHUS K OKpYy)Karolled NpupogHoi cpere. B mporpamme 1o
OMOJIOTHH TakXe TOKa3aHbl BO3MOXHOCTH ydeOHOro mpeinmera «buonorus» B peanu3anuu
tpeboBanuit ®I'OC COO k MiIaHUPYEMBIM JMYHOCTHBIM, METAlpeAMETHBIM M HPEIMETHBIM
pesyiabrataM o0y4eHHs W B (OPMHUPOBAHMM OCHOBHBIX BHJIOB Y4e€OHO-TIO3HABATEIHbHOM
JEeSTENIbHOCTH OOydalolMXcsi MO0 OCBOEHHUIO COJEpKaHUS Ouojiornyeckoro oOpa3zoBaHUS Ha
YPOBHE CpeHEero 001mero oopa3oBaHus.

VYuebublit npeamer «buosorus» Ha ypoBHE cpeaHero olmiero oOpa3oBaHUS 3aBeplIaeT
O6uonornyeckoe oOpa3oBaHue B IIKOJIE M OPUEHTUPOBAH Ha pacIIUpEeHue U yriyOieHue 3HaHu|



0o0ydJaromuxcsi O JKUBOM TPUPOJE, OCHOBAX MOJEKYISIPHOW U KICTOYHOM OHOJIOTHH,
AMOPHUOJIOTUN U OMOJOTUU Pa3BUTHS, T€HETHKH, CENEKIIUHU, OMOTEXHOJOTHH, SBOIIOIMOHHOTO
YUEHHSI U DKOJIOTHH.

Uzyuenue yuebHoro npeamera «buonorus» Ha yriayOJIeHHOM YPOBHE OpPUEHTHPOBAHO Ha
MOJTOTOBKY OOYYaOLIUXCsl K IMOCIEAYIONEMY MOJYyYEeHHI0 OMOJOTHYEeCKOro OOpa3oBaHUS B
By3aX U OpPraHU3alUsAX CPEeIHEro MpodeccHoHanbHOro oOpazoBanus. OCHOBY €ro COAEp:KaHUs
COCTABJIIET CHUCTEMa OHMOJOTMYECKMX 3HAHMH, MOJYYEHHBIX MPU HM3YYCHUU OOYUYarOIIMMUCS
COOTBETCTBYIOIIMX CHCTEMaTHYECKHX pa3/IesioB OHOJIOTMM Ha YpPOBHE OCHOBHOIO OOLIETro
oOpa3zoBanus, B 10—-11 kiaccax 3Tu 3HaHUS MOTy4aroT pa3BuTUE. Tak, pacIIMpeHsl U yriayOIeHbl
Ouosnornyeckne 3HaHMUSA O PACTEHUSX, KUBOTHBIX, TpubOax, OakTepusx, OpraHu3Me 4YeloBeKa,
Oo0LIMX 3aKOHOMEPHOCTSX JKHU3HM, JOINOJHUTEIBHO BKJIIOYEHbI OHOJIOIMYECKUE CBEIACHUS
MPUKJIATHOTO M TOMCKOBOTO XapaKkTepa, KOTOpble MOXHO HCIIOJIb30BaTh KaK OPUEHTHPHI s
MoCHeAYIoLEro Beioopa npodeccur. Bo3moxkHa Takke MHTErpanus OMOJIOTHYECKUX 3HAHHUM C
COOTBETCTBYIOIIMMHU 3HAHHSIMH, ITOJTYICHHBIMHU 00yUJaIONUMUCS IPH U3y4eHUN (QU3UKH, XUMUH,
reorpaduu 1 MaTEMaTUKH.

Crpyktypa mporpammbl 1o ydyeOHOMy mpeamery "buonorus" oTpaxaer cuUCTEMHO-
YPOBHEBBIM M SBONIOIMOHHBIN MOAXOABI K H3yueHHuto Ouonoruu. COrinacHO UM, HU3y4arOTCs
CBOWCTBA M 3aKOHOMEPHOCTH, XapaKTEPHbIC JJISl )KUBBIX CHCTEM PAa3HOTrO YPOBHS OpraHH3allHy,
HBOJIIOLIMM OPraHWYeCKOro Mupa Ha 3emjie, COXpaHEHUs OHOJOrMYecKOro pazHooOpasus
wianetel. Tak, B 10 kiacce HW3y4yalOTCs OCHOBBI MOJIEKYISPHOW U KIETOYHOW OHONIOruw,
SMOPUOJIOTHH U OMOJOTHH Pa3BUTHS, TEHETUKU U CENEKLNU, OMOTEXHOJIOTUN U CUHTETUYECKON
OMOJIOTUY, AaKTYAIM3UPYIOTCS 3HAHUS OOYyYaIOIMUXCs IO OOTaHWKE, 300JIOTUH, AHATOMHH,
¢dusmnonorun venoseka. B 11 kimacce u3y4aroTcsi 3BOJIIOIMOHHOE YYEHUE, OCHOBBI SKOJIOTUHU U
yueHue o 6uocdepe.

VYueOublii npeamer «buonorus» npu3BaH O0ECHEUYUTH OCBOCHHE OOYYaIOIIUMUCS
OMOJIOTUYECKUX TEOpPHA W 3aKOHOB, WJEH, NPUHIMIIOB W TMpPaBHJ, JISKAINIMX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHOH KapTHHBI MHpa, 3HaHUH O CTPOEHUH, MHOrooOpazuu u
OCOOCHHOCTSIX KJIETKH, OpTraHu3Ma, MOMYJSIUU, OHOIEH03a, DKOCHCTEMBI, O BBIIAIOIINXCS
HAyYHBIX JOCTHIKCHMSIX, COBPEMEHHBIX HCCIIEJOBAHUSX B OHOJOTHH, TMPUKIAIHBIX ACIEKTax
Ounonornyeckux 3HaHWH. [ pa3BUTHS W TOIJEp)KaHUSI WHTEpeca O0O0YJaroImuXcss K OMOIOTHN
HapsIy CO 3HAYUTEIHHBIM 00BEMOM TEOPETUYECKOTO MaTepralia B COJIEPIKAaHUH TPOTPAMMBI 110
OHOJIOTUHN TPETYCMOTPEHO 3HAKOMCTBO C HUCTOpWEH CTAaHOBIECHUS U PAa3BUTHS TOW WIM MHOMN
o0nacTu OMONOTHH, BKJIAIOM OTEUECTBEHHBIX U 3apyOEKHBIX YUEHBIX B PEIICHHE Ba)KHEHIINX
OMOJOTUYECKHUX U KOJOTUYECKUX MTPOOIIEM.

[lenb u3yuenus yuebHoro npenmera «buosiorus» Ha yriayOnEHHOM ypOBHE — OBJIa/IEHUE
O00y4JaloIMMHUCS 3HAHUAMU O CTPYKTYPHO-(QYHKIMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOro paHra ¥ MpHOOpeTEeHNUE YMEHHI MCIONB30BaTh 3TU 3HAHUS B (DOPMUPOBAHHH WHTEpeca
K ompenenéHHoi o0sactu mpo(ecCHOHATbHON NeATeNTbHOCTH, CBSI3aHHOW C OMOJIOTHEH, WU K
BBIOOPY Y4EOHOTO 3aBEICHUS JIJISl TIPOIOJDKEHUS OMOJIOTHIECKOTO 00pa30BaHuUs.

JlocTrxkeHne 1enu u3ydeHus ydeOHoro npeamera «buonorus» Ha yriyon€HHOM YpOBHE
o0ecreynBaeTcs peIeHneM CIeIyIomuX 3aau:

OCBOCHHE  OOYYaIONMMHCS  CHUCTEMBbl  OHOJIOTMYECKUX  3HAHWM: 00 OCHOBHBIX
OHMOJIOTHYECKUX TEOPHSX, KOHIETIHAX, THIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSX W TpaBHIIaX,
COCTaBISIIOLIUX COBPEMEHHYIO E€CTECTBEHHO-HAyYHYH) KApTUHY MHpa; O CTPOCHHH,
MHOT000pPa3uu U OCOOEHHOCTAX OMOJNOTUYECKHX CHCTEM (KIIETKa, OpPraHU3M, MOMYISIUs, BH]I,



ouoreorieHo3, Ouocdepa); O BBIAAIONIUXCS OTKPBITHSIX M COBPEMEHHBIX HCCIEAOBAHHUSIX B
OHOJIOTHH;

O3HAaKOMJICHHE  OOydJamomuxcs €  METOAAMU  TO3HAHUS  JKMBOH  TPUPOABL:
HCCJIEIOBATEILCKUMU METOaMU OUOJIOTMYECKUX HAyK (MOJEKYJISPHON U KIETOYHON OMOJIoruw,
SMOPUOJIOTHH U OMOJIOTHH Pa3BUTHUS, TEHETUKU U CEJEKLNU, OMOTEXHOJIIOTUN U CUHTETUYECKON
OuoNornu, MaJeOHTOJOTMH, OKOJOTMM); METOJAaMH  CaMOCTOSITENIbHOTO  MPOBEICHUS
OMOJIOTHYECKUX HCCIEeIOBAaHUNA B J1aboparopuu M B MpHpone (HaONoaeHHe, H3MEpeHHe,
9KCIIEPUMEHT, MOJICTTUPOBAHUE);

OBJIaJIcHUE OOYYAIOLIUMUCS YMEHHMSIMH: CaMOCTOSITENIbHO HAaXOAWTh, aHAIU3UPOBATH U
UCTIOJIB30BaTh OMOJIOTUYECKYI0 HH(POPMAIIHIO; TI0Ib30BATHCS OMOJIOTUYECKON TEPMUHOIOTHEH U
CHUMBOJIMKOW; YCTaHaBIMBAaTh CBS3b MEXAYy pa3BUTHEM OHOJIOTMUM M COLHUAIBHO-
SKOHOMHMYECKUMU M SKOJIOTMYECKUMH NpOoOJieMaMU YeJIOBEYECTBA; OILEHUBATh IOCIEICTBUS
CBOCH JEATENIbHOCTH [0 OTHOILIEHHUIO K OKpYXKarolled HpHUpPOIHON cpene, COOCTBEHHOMY
30pPOBBI0 W 3JI0POBBIO  OKPYKAIOIIMX JIIOAEH; OOOCHOBBIBAaTH M COOJIOJATh  MEpHI
npopMIaKTUKN WHPEKIMOHHBIX 3a00JIeBaHuil, MpaBUia IOBEJCHHUS B MPUPOAE U 0OecreueHus
0e30MacHOCTH COOCTBEHHOM >KM3HENEATEIbHOCTH B YPE3BBIYAWHBIX CUTYalUSIX MPUPOJIHOTO U
TEXHOTCHHOT'O XapakTepa; XapaKTepHu30BaTh COBPEMEHHBIE HAy4dHbIE OTKPBITHUS B 001acTu
OuoJioruu;

pa3BUTHE y 00YJarOIUXCsl MHTEIUICKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B Mpolecce
3HAKOMCTBA C BBIJAIONIMMHUCS OTKPBITHUSIMH M COBPEMEHHBIMU HCCIIEIOBAaHUSIMU B OHOJIOTHH,
pelaeMbIMH €10 MpoOJIeMaMHu, METOJ0JIOTHEN OHMOJOrHYeCKOro HCCIEeIOBaHUsl, MPOBEICHUs
OKCIEPUMEHTAIBHBIX HWCCIICJOBAHUM, peleHnss OWOJOTHYECKUX 3a/ad, MOJEIUPOBAHUS
OHMOJIOTUYECKUX 00BEKTOB U TPOIIECCOB;

BOCIIMTaHHUE Y OOYYarOIIMXCS IEHHOCTHOTO OTHOUICHHS K >KMBOW MPHUPOJE B IIEIOM U K
OTIeNbHBIM €€ O00BbeKTaM U SBJICHUAM; (OpPMHpPOBAHHE SKOJIOTHYECKOH, TIE€HETHUYECKON
TPaMOTHOCTH, OOIIEH KyJIbTyphl MOBEIEHHUS B TPHUPOJEC; MHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHHM;

npuolOpeTeHre 00yJaromUMHUCs KOMIIETEHTHOCTH B PAallMOHAIBHOM HPUPOI0NOIb30BAHUU
(coOnrosenue mMpaBWJl TOBEJEHHUS B MPHUPOJE, OXPaHbl BHJOB, HKOCHUCTEM, OHOChEpHI),
COXpPaHEHUH COOCTBEHHOI'O 3[0POBBbS M 3[0POBBSl OKPYXKAIOUIMX JIOAEH (COOMIOAEHUS Mep
npopUIaKTUKK  3a00JieBaHUM,  oOecrieueHre  O€30MaCHOCTH  KU3HENEATEIbHOCTH B
Ype3BbIUAIHBIX CUTYaLUSAX MPUPOJHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE MCIOJIb30BAHUSA
OMOJIOTMYEeCKUX 3HAHUN M YMEHUH B MIOBCEITHEBHON KU3HU;

CO3/laHWE YCJIOBUH Ui OCO3HAaHHOTO BBIOOpa OOYYAIONIMMHUCS WHIWBHIYaTbHON
0o0pa3oBaTeNbHON  TPAaeKTOpUH, CHOCOOCTBYIOLIEH mocienyromeMy IpodhecCHOHATEHOMY
CaMOOIIPEJICIEHNI0, B COOTBETCTBUM C HWHAMBUAYAJIbHBIMH HHTEpECaMH U MOTPEOHOCTAMHU
pEeruoHa.

OOmiee 4YUCIIO YacoB, OTBENEHHBIX HA HM3Y4YCHHWE OHMOJIOTMM Ha YIIyOJICHHOM YpPOBHE
cpennero obmiero oOpasoBanms, coctaBisier 204 gaca: B 10 kmacce — 102 waca (3 yaca B
Hezneno), B 11 kmacce — 102 gaca (3 vaca B Hezento).

Ot6op oOpraHm3alMoOHHBIX (GOpPM, METOJOB U CPEACTB OO0ydeHUs OUOJIOTUH
OCYIIECTBIISICTCS C YUETOM CIEIU(PHUKN €ro COJEpKAaHWs W HANPaBICHHOCTH Ha MPOIOJDKCHHE
OHMOJIOTHYECKOTO 00pa30oBaHWsI B OPTaHM3ALMUSAX CPEAHETO MPO(ECCHOHATBHOTO W BBICIIETO
o0Opa3oBaHusl.

OO0s3aTenbHBIM YCIIOBHEM IpU OOy4YEHHWH OWOJIOTMHM HA YIIyOJIEHHOM YpPOBHE SIBIISETCS
MpOBECHUE J1Aa0OpPaTOPHBIX U TMpakTH4eckux pabor. Takxke ywyacThe oOydamMxcs B



BBIIOJIHEHUM  IPOEKTHBIX U  y4eOHO-HUCCIIEJOBAaTEIbCKUX  paboT, TeMaTUKa KOTOPBIX
OIPENENACTCS YYMTEIIEM Ha OCHOBE HMEIOIIMXCA MAaTepUaIbHO-TEXHUYECKUX pECypCcoB U
MECTHBIX IIPUPOJIHBIX YCIOBHIA.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

CopepxaHue IPOrpaMMBbl, BBIICICHHOE  KYPCUBOM, HE BXOAUT B  IIPOBEPKY
rocyznapcTBeHHoU urorosoi arrecrauuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpeMmeHHas 6uosiorus — KOMILJIEKCHas Hayka. KpaTkas vcropust pa3BuTHs OMOJIOTMH.
buonorndeckue Hayku M u3ydaemble UMHU InpoOneMbl. DyHIaMeHTaldbHbIE, NPUKIAAHBIE U
IIOUCKOBBIE HAYYHBIE UCCIIEI0OBaHMs B OMOJIOTHH.

3HayeHue OuoJoruM B (HDOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, cBs3anHble ¢ Ouonorueid. 3HaueHHWEe OHONIOTMHM B MPAKTHYECKON
JEATCIIBHOCTH  YEJIOBEKA: MEAMIMHE, CEIbCKOM XO3HCTBE, IPOMBIIUICHHOCTH, OXpaHe
IIPUPOJIBIL.

JleMoOHCTpaL U

[Toptpetsi: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, Y. I'apseii, I'.
Meunnens, B. W. Bepnanckuii, M. II. IlaBnos, . . Meunukos, H. . Basunos, H. B.
Tumodees-Pecosckuii, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubl u cxembl: «CBsI3p OMOJIOTUU C APYTMMHU HayKaMm», «CucTeMa OMOIOTHYECKHX
HayK».

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

JKuBble cucTembl Kak mpeaMer u3ydeHus ouosorud. CBOMCTBA JKUBBIX CUCTEM: €IUHCTBO
XUMHYECKOIO COCTaBa, JIUCKPETHOCTh M LEIOCTHOCTb, CIIOKHOCTb H YIOPSAJOYEHHOCTh
CTPYKTYpBI,  OTKPBITOCTb,  CAMOOpPraHM3alus, CaMOBOCIPOU3BEIECHUE, PA3APAKUMOCTD,
WU3MEHUYUBOCTb, POCT U Pa3BUTHE.

YPOBHM OpraHM3allMd JKUBBIX CHCTEM: MOJIEKYJIAPHBIM, KJIETOYHBIN, TKaHEBBIH,
OpraHNU3MEHHBIM, MONYJIIIHOHHO-BUIOBO, 9KOCHUCTEMHBIN (OMOreoneHOTUYECKHIA ),
o6uocoepnsiii. IIponeccsl, npoucxoasmue B KUBbIX cucTeMax. OCHOBHbIE NMPU3HAKH KHUBOTO.
Kuznp kak (opma cymecTBoBaHus Marepuu. Hayku, usydaromue kuBble CUCTEMbI Ha Pa3HbIX
YPOBHSIX OpPraHU3aLNH.

N3yuenue xuBbIX cucteM. Mertoabl Ouonorudeckod Hayku. HaOmrogeHue, u3mepeHue,
DKCIIEPUMEHT, CHUCTeMaru3anus, MeraaHanu3. lIoHsaTMEe O 3aBUCMMOM W HE3aBUCHUMOU
nepeMeHHOH. [lnanupoBanue skcnepumenta. [loctaHoBka u mpoBepka runore3. Hynesas
runote3a. [loHsTHE BHIOOPKH U €€ JO0CTOBEpHOCTh. Pa3dpoc B Ononornueckux AaHHbIX. OneHKa
JIOCTOBEPHOCTH TOJIYyYEHHBIX PEe3yNbTaTOB. [[pUUMHBI MCKAKEHUS PE3YNIBTATOB JKCIIEPUMEHTA.
IToHsiTHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanun

Tabmuubl u cxembl: «OCHOBHbIE TPH3HAKU JKU3HW», «buonornyeckue CUCTEMBI»,
«CBONCTBA )KMBON MaTepun», Y pOBHHM OPTraHU3ALMH KUBOM MPUPOIb», «CTpoeHNE )KUBOTHON
KIeTkn», «TkaHM  KUBOTHBIX», «CHCTEMBI OpPraHOB  YEJIOBEYECKOrO0  OpraHu3May,
«buoreonenos», «buochepay, «MeToabl U3ydeHUs KUBOH PUPOIBD».

Ob6opynoBanue: 1aboparopHoe 000py10BaHKE s IPOBEACHUS HAOIIOACHUH, U3MEPEHUH,
DKCIIEPUMEHTOB.

IIpakTuyeckas padora «licnonb3oBaHuEe pa3IMYHBIX METOAOB NpPU H3YYEHUH MKUBBIX
CUCTEMN.



Tema 3. buonorus Kjierku

Knerka — cTpykTypHO-(YHKIHOHAIbHAS €MHULIA >KUBOTO. VICTOpHUS OTKPBITHS KIIETKH.
Paboter P. I'yka, A. JleBenryka. Kierounas teopus (T. IlIBann, M. Illlneiinen, P. Bupxos).
OCHOBHBIE TIOJIOKEHUSI COBPEMEHHOM KJIIETOYHOU TEOPHH.

Metonbl MOJEKYISIpHOW M KJIETOYHOM OMOJIOTMH: MHUKPOCKONHA, Xpomarorpadus,
anekTpodope3, METOA  MEYEeHbIX aroMoB, auddepeHumanbHoe  HEHTpUYTHpOBaHHUE,
KyJIbTUBUPOBAHUE KIETOK. M3yueHue (PuUKCUPOBAHHLIX Kiemok. DIEKTPOHHAsT MHUKPOCKOIHSL.
Kongoranvnas muxkpockonus. Bumanvnoe (npusicuznennoe) uzyuenue Kiemox.

JdemMoHcTpauMu

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

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOCKOM», «lcTtopus
pa3BUTUSA METOJIOB MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOM MUKPOCKOI, MHUKPOIIPENapaThl PACTUTEIbHBIX, XUBOTHBIX U
OakTepuaIbHBIX KIETOK.

IIpakTuyeckass padora «/3ydyeHue METONOB KJIETOUYHON Oumosioruu (Xpomarorpadusi,
anexkTpodopes, nuddepennnansHoe neHTpudyruposanue, [TLP)».

Tema 4. XuMu4ecKasi Opranu3anms KJIeTKU

XUMUYECKUN COCTaB KIETKU. Makpo-, MUKpPO- U YIbTPaMUKPOAJIEMEHTHI. Boaa u €€ ponb
KAK pacTBOPUTENs], pPEareHTa, ydacTue B CTPYKTYPUPOBAHHUH KIIETKHM, TEIUIOPETYIISLUU.
MuHepanbpHble BEILIECTBA KJIETKH, UX OMooruyeckas pojib. Pojib KaTHOHOB U aHHOHOB B KJIETKE.

Oprannyeckue BelleCcTBa KIETKU. buosornyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTyphl OenkoBOW MousieKynbl. llepBuunas cTpykrypa Oenka, MenTHAIHAs
CBsA3b. BTOpuuHas, TpeTuuyHas, 4yeTBepTHYHAs CTPYKTypbl. JleHaryparus. CBoiicTBa OEIKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKIN 0enKoB. [Ipuonsi.

VYraeBoasl. MoHOcaxapuabl, AMCAXapHUbl, OJIUrocaxapuibsl M monucaxapuabl. OOmmii
IUIaH CTpOeHuss U (U3MKO-XMMHUYECKHE CBOMICTBa YriieBoAoB. buonoruueckue ¢yHkunn
YTJIEBOJIOB.

Jlunuasl.  I'mapodmnbHo-rHapodoOHBIe  cBoifcTBa.  Knaccudukaums — aummiaos.
Tpurnunepunasl, Gochoaunuibl, BOCKU, cTepouisl. buonornyeckue Gpynkunu aunuaos. O6mue
CBOICTBa OMOJIOTMYECKMX MEMOpaH — TEKy4yecTb, CIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIyIIPOHHUIIAEMOCTb.

Hyxnennoseie kucnorsl. JIHK u PHK. Ctpoenne HyknenHoBbIX KuciOoT. HykneoTuasl.
[Tpuniun komminementapHoctu. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas cnupaib.
Mectonaxoxaenue u 6nonornueckue pynkuuu JJHK. Bunst PHK. ®ynkunn PHK B kietke.

Crpoenune monekynsl AT®. Makpospruueckue cBsizu B Mojiekyine AT®. buomornueckue
¢ynkuun AT®. BoccTaHoBIEeHHBIE MEPEHOCUUKH, UX (QYHKUMU B KiIeTke. /[pyeue
Hykneozuompugochamor  (HTD). CexsenupoBanue  JIHK.  Memoow:  cenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrtpykrypHast Ouosyorusi: OMOXMMHYECKHE W OHOpU3NYECKUE HCCIEAOBaHUSA COCTaBa U
IPOCTPAHCTBEHHOW CTPYKTYpbl OuOMoOINieKyl. Mooeruposanue cmpykmypvl U QYHKYui
Ouomonexyn u ux komniekcos. Komnvromepuwiii ouzaiin u opeanuieckuii cunmes OUOMONEKYI U
UX HenpupoOOHbIX AHALO206.

JleMoOHCTpaL UK

[Hoptpetsr: JI. [oaunr, Jx. Yorcon, @. Kpuk, M. Yunkuunc, P. ®pankiun, @. Caurep, C.
IIpy3unep.



Huarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW MIPUPOJIEY,
«PacrnpeneieHue XUMAYECKUX 3JIEMEHTOB B )KUBOU IIPUPOIEY.

Tabmuubl u cxemsl: «llepuoanueckas TaOnMIa XMUMHUYECKHX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYyJIbl BOABI», «BemectBa B cocTaBe opraHu3smMoB», «CTpoeHHE MOJIEKYJbl Oenkay,
«CTpyKTYypbl O€nKOBOH MOJEKYNb», «CTpoeHHe MOJEKYd yriaeBoAoB», «CTpoeHHE MOJIEKYJ
aMnuioBy», «HykienHoBble KUCTOTHY, «CTpoeHne MOsIeKYIbl ATO».

Ob6opynoBanue: XUMHUYECKas Mocy1a ¥ 000py10BaHHE.

JladopaTropnasi padora «OOHapyKkeHHE OCJTKOB ¢ IMTOMOIIBbIO KaY€CTBEHHBIX PEAKITUI».

JlabopaTopnas padora «lccinenoBaHnne HyKICHMHOBBIX KUCIIOT, BBIJECICHHBIX U3 KJIETOK
pa3IMYHBIX OPraHU3MOBY.

Tema 5. Ctpoenue u GyHKIMH KIETKH

Tunbl KJIETOK: 3yKapHOTHUYecKass M Ipokapuorudeckas. CTpyKTypHO-(YHKIHOHAIbHbIE
00pa30BaHUs KJIETKH.

CtpoeHre MpOKApUOTHUYECKON KIeTku. Kietoynas creHka OakTepuid ©  apXeu.
OcoOeHHOCTH CTPOCHUS TeTepOoTpOo(PHOI 1 aBTOTPO(HOM MPOKAPHOTHIECKUX KIIETOK. MecTo u
pOJIb MPOKAPHOT B OMOLIEHO32X.

Crpoenue n (hyHKIIMOHMPOBAHUE dyKapHOTHUecKOoW kieTku. [Inasmarnyeckas memOpaHa
(mnazmanemma). CTpykTypa Iula3MaTUyeckoil MeMOpaHbl. TpaHCIOPT BELIECTB 4Yepes
IUTa3MaTHYECKyI0 MeMOpaHy: maccuBHbBIN (muddysus, oOneruénnas auddysus), akTUBHBINA
(mepBUYHBIA U BTOPUYHBIM akTUBHBIA TpaHcnopt). Ilomynmponumaemocts MemOpansl. Pabota
HaTpUil-KaJIMeBOro Hacoca. DHAOLUMUTO3: MUHOLMUTO3, parounTo3. Dk3ounTo3. Kinerounas crenka.
CrpykTypa 1 QyHKIMH KIETOYHOM CTEHKH PacTEHHH, TPHOOB.

Hurormna3zma. Ilutozoms. Llutockener. [IBwkeHue muTomiazmbl. OpraHOWABl KIIETKH.
OpnHomeMOpaHHbIE OpraHOUAbI KIETKH: 3HJomiIazmarudeckas cetb (OIIC), annapat I'onbmku,
JU30COMBI, UX CTpOeHHE U (QYyHKUMHU. B3auMOCBS3b OJHOMEMOpaHHBIX OPraHOMUJOB KIIETKH.
CrtpoeHue TrpaHyIsIpHOTO peTukynyma. Mexanusm wuanpasnenus 6enkos 6 OIIIC. Cuntes
pacTBopuMbIX  OenkoB. CHHTE3  KIETOYHBIX  MeMOpaH. [mankuili  (arpaHyssipHBIi)
sHJI0MIa3MaTHYeckuil petukynyMm. CekperopHast (GyHkuMs anmapara [ombmxu. Moougukayus
benxoe 6 annapame I onvoxcu. Copmuposxa benxos 6 annapame I onv0xcu. TpaHCHIOPT BELIECTB
B KJeTke. Bakyonu pacturtenbHbIX KieToK. Kiterounsiit cok. Typrop.

[ToryaBTOHOMHBIE OpPraHOWIBl KJIETKH: MHUTOXOHIPUH, MIACTUIBL. [Ipoucxoorcoenue
mumoxonopuu u naacmuo. Cumbuocenes (K.C. Mepesxckosckuil, JI. Mapzynuc). CTtpoeHue u
GyHKIMM MHUTOXOHIpUH U miactuf. [lepBUuHBIe, BTOPUYHBIE U CIOXKHBIE IUIACTH/IBI
(OTOCUHTE3UPYIOUINX JYKAapUOT. XJIOPOIJIACThl, XPOMOIUIACTHI, JIEHKOIUIACTHI  BBICIIHX
pacTeHuM.

HememOpannble opranouab! kietku CtpoeHne M (yHKIHH HEMEMOpaHHBIX OpraHOHI0B
kiaeTku. Pubocombl.  IIpomeosxcymounvie  ¢hunamenmsi. MuUKpodUIaMeHTbl. AKmunogbie
Mukpogunamenmoi. MBbIIIEUHbIE KIETKU. AKMUHOGbIE KOMNOHEHMbl HEeMbIUEUHbIX KAEmOK.
Muxkpotpybouku. Knerounsiii nentp. CrpoeHHe U JBHKEHHE KIYTUKOB M PECHHUYEK.
MuxkpotpyOouku nutoriasmsl. Llentpuons. benku, accoyuupogannvie ¢ MuKpoguiameHmamu u
Mukpompybouxkamu. Momopnvie 6enxu.

Anpo. OOonouka sapa, XpOMAaTUH, KapuOILIa3Ma, SAPBINIKH, UX CTPOEHUE U (YHKIUU.
SAnepusiii 6enkoBbIl MaTpukc. [IpocTpaHCTBEHHOE pacloioXeHHe XPOMOCOM B HMHTep(ha3HOM
aape. dyxpomamun u 2emepoxpomamut. belku XpoMaTHMHa — THCTOHBL. /Junamuxa s0epHoll
obonouku 6 Mmumose. HA0epubviti mpancnopm.



Knerounsle  BkitodeHus.  CpaBHMTENbHas  XapaKTEPUCTUKA  KIETOK  DYKapHOT
(pacTUTENBHOM, KUBOTHOM, TPUOHOI).

JleMoOHCTpaL U

[Toptpetsi: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmumpl U cxembl: «CTpoeHHE JYKAPUOTHYECKOW KIETKH», «CTpOEHHE IKUBOTHOM
KIeTKN», «CTpOEHUE paCTUTENbHON KiIeTKW», «CTpoeHne MUTOXOHIpUMY, «Snpo», «CtpoeHue
IIPOKAPUOTUYECKOUN KIIETKI.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKPOIpPENapaTbl PacTUTENbHBIX, >KUBOTHBIX
KJIETOK, MUKpOIIpenaparbl 0aKTepUabHbIX KIETOK.

JlabopaTopnasi paGora «/3yueHue cCTpoeHUs KIETOK pa3IMuHbIX OPraHU3MOBY.

IIpakTnyeckas padora «/3ydeHne CBONCTB KJIIETOYHONH MEMOpPaHBD».

JlaGopaTopuas pabGora «/ccienoBanue Ia3sMoin3a M AENaasMojn3a B PaCTUTENBHBIX
KJIETKax».

IIpakTnyeckas padora «3yueHue ABUKEHUS HUTOIIA3MbI B PACTUTEIBHBIX KIETKAX).

Tema 6. O0MeH BellecTB U NpeBpallleHNe JHEPTUH B KJIeTKe

AccUMMIAIMS U JUCCUMWIALUS — JIB€ CTOPOHBI MeTabonu3ma. Tumbsl oOMeHa BEIIeCTB:
aBTOTPOGHBI M reTepoTpoHBId. YyacTue Kuciopojga B OOMEHHBIX  Ipolieccax.
OHepreruyeckoe oOecnedueHue kiuerku: npespamieHue ATd B  0OMEHHbIX Ipoleccax.
DepMEeHTATUBHBINA XapakTep peakmuid KIETOYHOTO Merabonm3ma. DepMeHTH, UX CTpOeHHE,
cBoiicTBa W MexaHu3M aedctBus. Kodepmentsl. Otianuus (GepMEHTOB OT HEOPraHMYECKHX
KaTain3atopoB.  benku-aktuBatoppl W OEIKU-MHTHMOUTOPBI.  3aBUCHUMOCTb  CKOPOCTH
(epMEHTAaTUBHBIX PEAKINI OT pa3Iu4HbIX (PAKTOPOB.

[lepBUUHBI CHHTE3 OpraHMYECKUX BeEIIECTB B KieTke. DoTOocUHTE3. AHOKCU2EHHbIU U
oKcuzennvlli  pomocunmes 'y oaxmeputi. Ceemocobuparowue nueMeHmvl U NUSMEHMbL
peakyuonHoz2o yenmpa. Ponb xjopomiactoB B mpouecce (porocuHre3a. CBETOBas U TEMHOBas
dazpl. @omoovixanue, Cz., C4- u CAM-munvr pomocunmesa. TIpogyKTUBHOCTE (DOTOCHHTE3A.
BnusiHue pa3nuyHbIx paKkTOpoB Ha CKOPOCTh (POTOCUHTE3a. 3HAaUeHHE (DOTOCHHTESA.

XemocuHTe3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPU(PHLIUPYIOLIHNE
OakTepuH, xKeae300aKTepun, cepodaKkTepun, BOJOPOAHbIE OaKTepuu. 3HAUCHHE XEMOCHHTE3a.

AHaspobHble opraHu3Mbl. Buasl Opoxkenus. [IpoaykTsl OpoXeHHUs U UX HCIIOJIb30BaHUE
YEJIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI OMOTEXHOJIIOTMH M BO30YAUTENH
001e3HEeH.

AdpoOHBIE OpraHM3Mbl. OJTambl YHEPreThueckoro oobmeHa. IloaroToBUTENBHBIA 3Tarl.
['mukonu3 — 6eCKUCIOPOAHOE PACHIETIIEHUE TIIOKO3bI.

buonoruueckoe okucieHue, WiIK KIETOYHOE JbIXaHue. Pojlb MUTOXOHApPUH B Mpolieccax
O6uonornyeckoro okucieHus. Lluxnndeckue peakuuu. OkuciauTenabHoe (GochopuIrpoBaHHe.
Onepeuss membpannozo zpaouenma npomonos. Cunmes ATD: paboma npomonnoi ATD-
cunmasel. llpenMyiiectBa a’poOHOTO MyTH OOMEHa BEIIECTB IMEpel  aHadPOOHBIM.
D hEeKTUBHOCTh YJHEPTETUIECKOTO OOMEHA.

JleMoHCTpanun

IToprpersr: k. Ilpuctin, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Ourensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmumpl 1 cxeMbl: «DOTOCHHTE3», «DHEpPreTHUeckuii oOmeH», «buocuHTe3 Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

Ob6opynoBaHue: CBETOBON MUKPOCKOII, 000pPYOBaHUE JIJIsl IPUTOTOBJICHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.



JladopaTopunasi paGora «M3yueHne KaTaIUTHYECKON aKTHBHOCTH (epMeHTOB (Ha
MIpUMEpPE AMIJIa3bl UK KAaTalasbl)y.

JlaGopaTtopnas paGora «lI3yueHne (EepMEHTATUBHOTO pACLICIUICHUS MEPOKCHIA
BOJZIOPO/Ia B PACTUTEIbHBIX U )KUBOTHBIX KIIETKAX).

JladopaTopnasi padora «CpaBHeHHE TIPOLIECCOB (DOTOCHHTE3a U XEMOCHHTE3a.

JlaGopaTopnasi pa6ora «CpaBHEHUE MPOIIECCOB OPOKCHUS U ABIXAHUS.

Tema 7. HaciencrBenHasi uHpopMauus U peaju3anus eé B KIeTKe

Peaknun matpuyHoro cuHresa. [[pyHIMI KOMIUIEMEHTAPHOCTH B PEAKLUAX MATPUUYHOTO
cuHTe3a. Peanmmzanms HacineactBeHHOM uH(opMmainuu. ['eHeTHYeckWil KOj, €ro CBOMCTBA.
Tpanckpunuusa — marpuusbiii cuHTe3 PHK. IIpuHIUMIIBI TPaHCKPUIIIMKU: KOMIUJIEMEHTAPHOCTb,
AHTUIAPaIEIbHOCTh, aCUMMETPUYHOCTh. Cospegsanue mampuunvix PHK 6 sykapuomuyeckoii
knemxe. Hexooupyrowue PHK.

Tpancmsamus u e€ sranbl. Yuactue TpaHcnoptHbix PHK B GuocuHTe3e Oenka. YcimoBus
6uocunresa 6enka. Koguposanue amuHokucnot. Poib pubocom B GnocuHTe3e Oemka.

Coepemennvie npedcmasnenus o cmpoenuu 2enog. OpraHuszalysi TeHoMa y MPOKapuoT U
JyKapuoT. Perynsius akTUBHOCTH T'€HOB y mpokapuoT. ['mnore3a omepona (. XKakob, XK.
Mano). Monekynapuvle MmexaHusmvl dKcnpeccuu 2enog y sykapuom. Ponv xpomamuna 6
pezynayuu pabomul 2eHog. Perynsaius 0OMEHHBIX MPOLECCOB B KiieTke. KiieTouHblii romeocTas.

Bupycel — HekieTouHbIe (OPMBI KU3HH B OOJMraTHbIe Tapa3uThl. CTPOECHUE MPOCTHIX H
CIIOXKHBIX BHPYCOB, PETpPOBHUPYCOB, OakrtepuodaroB. Kuzuenuwiii yuxn J[HK-codeporcawujux
supycos, PHK-codepoicawux eupycos, bakmepuogacos. Obpamuas mpanckpunyus, pesepmasd,
unmezpasa.

BupycHbie 3a0oieBaHus yenmoBeka, KHBOTHBIX, pactenuid. CIIMJ], COVID-19,
COLIMATIbHBIE U MEAUIIMHCKHE MTPOOIEMBI.

Buoungopmamuka: unmezpayus u ananus bonvuux maccusos («bigdatay) cmpyxmypnuix
buonoeuueckux OanHvix. Hanomexmonocuu 6 oOuonoeuu u meouyuwne. Ilpocpammupyemvie
@dynxyuu denxos. Cnocobvl 0ocmasKu 1eKapcms.

JleMoHCTpanuu

[Toprpetsr: H. K. Konsnos, /. 1. IBaHOBCKMiA.

Tabmuupt u  cxembl: «buocunTes Oenka», «['eHeTmueckuit Koay», «Bupycs»,
«baxTepruodaruy.

IIpakTuyeckas padora «Co3anue MOJEIHN BUPYCay.

Tema 8. JKu3HeHHBIH MUKJ KJIETKH

Knerounsii mukmn, ero nepuoasl u perymsanus. Mutepdaza m muto3. OcoOeHHOCTH
mpoliieccoB, npoTtekaronux B uHTep(dasze. [loaroroska kimetku k aeneHuto. [IpecuHTeTnUeCKUiA
(TOCTMUTOTUYECKHI), CHUHTETHYECKUA M TMOCTCHHTETUYECKUH (MPEMUTOTUYECKUI) MEPUOIBI
uHTEepQa3bl.

Matrpuunsiii  cunte3 JHK — permmmkanms.  Ilpunnuner  perummkanuu  JIHK:
KOMIUIEMEHTApHOCTh,  MOJYKOHCEpBATUBHBIA  CHHTE3, aHTHNApPaUIEIbHOCTh. MexaHu3M
perummkanuu  JIHK.  Xpomocombl. Crtpoenne xpomocoMm. Temomepel U Tenomepasa.
XpOMOCOMHBIN HAabOp KJIETKH — KapUOTHUM. JIMIUIOMAHBIA M rariouIHbI HaOOphl XPOMOCOM.
["'omosiornynbie XpoMocoMel. [1010BbIE XPOMOCOMBEI.

Jenenune kietkun — muto3. CTaguu MHUTO3a U MPOUCXOJANIME B HUX Mpolecchl. THIbI
muTo3a. Kaprnokunes u nurokunes. bruongornueckoe 3HadeHHE MUTO3A.

Perynsimuss MutoTHueckoro nukia kietkd. [Iporpammupyemasi KiaeTodyHass THOenb —
arornTo3.



Knerounoe sapo, XxpoMocombl, GyHKIIMOHATbHAS TeHOMUKA. Mexanuzmbl nponugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kriemkay» — buoungopmamuvecxkue
Mooenu YHKYUOHUPOBAHUS KILeMKU.

JdemoHcTpauMu

Tabmuupl u cxembl: «KuU3HEHHBIM LUK KIETKH», «Muto3», «CTpoeHHE XPOMOCOMY,
«Permmukanus JJTHK».

OO6opynoBaHue: CBETOBOW MHUKPOCKON, MHUKporpenaparbl: «MuT03 B KieTKax KOpelKa
JTyKay.

JlaGoparopHas padora «/3yueHre XpoMOCOM Ha TOTOBBIX MUKpOITpENapaTaxy.

JlabopaTopnas paGora «HaOmroneHne MuTo3a B KIETKaX KOHYMKAa KOpellKa Jiyka (Ha
TOTOBBIX MUKPOIpENapaTax ).

Tema 9. CtpoeHue u GQyHKIIUM OPraHU3MOB

buonoruueckoe  pasHooOpazue  opraHu3moB. OJHOKJIETOUHBIE,  KOJIOHHAJIBHBIC,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OC0OEHHOCTH CTPOEHUSI U JKU3HEACATEILHOCTH OJHOKJIETOUYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIH, Ipyrue NpoTUcTsl. KojgoHuanbHbIe
OpraHU3MBI.

B3anMocBsI3b 9acTel MHOIOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe 1eioe. 'omeocras.

Tkanu pacrenuit. Tumbl pacTUTENBHBIX TKaHEil: oOpa3oBarenbHas, IOKPOBHas,
MPOBOIIAs, OCHOBHAsA, MexaHuueckasd. OcoOOEHHOCTH CTpoeHUs, (PYHKUUNA U PaCHOIOKEHHUS
TKaHE! B OpraHax pacTEHUM.

TkaHu JKUBOTHBIX M  4YeJOBeKa. THUNBI JKUBOTHBIX TKaHEW: dIUTEIHAIbHA,
COEIMHUTENbHAsA, MblleuHas, HepBHasA. OCOOCHHOCTH CTpoeHUs, QYHKIMI U pPacroIOKEeHUs
TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKa.

Oprassl. BereratuBHbie U reHEpaTHUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMBI OPraHOB
JKUBOTHBIX U YesioBeka. DyHKITUU OpraHOB M CUCTEM OPTaHOB.

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

JBi>xkeHue opraHu3MoB. JI[BMKEHHE OJHOKJICTOYHBIX OpPraHU3MOB: aMEOOHMIHOE,
JKTYTUKOBO€, pECHUYHOe. J[IBU)K€HHE MHOTOKJIETOYHBIX PACTEHUH: TPONMU3Mbl M HACTHH.
JIBuKeHre MHOTOKIIETOYHBIX JKUBOTHBIX M UeJIOBeKa: MbllieuHas cucrema. Pednexc. CkeneTHbie
MBIIIIIBI ¥ UX padoTa.

[Mutanue opranu3zmoB. [lormomieHne BOJbI, YTIECKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacteHusiMu. [luTaHue >KUBOTHBIX. BHYTpPUIIONOCTHOE W BHYTPUKIETOYHOE MHILEBApEHHE.
[lutaHre NMO3BOHOYHBIX XUBOTHBIX. OTAENbl MUIIEBAPUTENBHOIO TpakTa. lIumeBapurenbHble
xene3bl. [IuieBapurenbHas cucTeMa 4eloBeKa.

Hpixanne opranu3MoB. [[pixanne pactenuid. J{prxanne >xuBOTHBIX. uddy3us ra3oB uepe3
MOBEPXHOCTh KIeTKU. KokHoe npixaHue. JlpIxarenbHasi MOBEPXHOCTh. JKabepHoe U IEroyHoe
IbIxaHue. JlpIxaHue MO3BOHOYHBIX YHBOTHBIX M YEJOBEKAa. OBOJIOLMOHHOE YCIOXHEHUE
CTpOCHMsI JETKUX TTO3BOHOYHBIX J>KMBOTHBIX. JlpIXaTenbpHasi CHCTEMa dYeloBeKa. MexaHu3m
BEHTWIAINH JIETKUX Y TITUIl 1 MJIEKONUTAIOMUX. Perymsimus apixanus. [[pixaTenbHbie 00bEMBI.

TpaHcnopT BelIeCTB y OPraHU3MOB. TpaHCHOPTHBIE CUCTEMBI pacTeHui. TpaHcmopT
BEIIECTB Yy JKUBOTHBIX. KpoBeHocHass cucremMa u €€ opranbl. KpoBeHocHas cucrtema
MO3BOHOYHBIX JKMBOTHBIX M 4YenoBeka. Cepjie, KPOBEHOCHBIE COCYyAbl M KpoBb. Kpyru



KpOBOOOpaIieHus.  OBOJIIOLIMOHHBIE  YCIOKHEHHMSI ~ CTPOCHHS  KPOBEHOCHOH  CHUCTEMBbI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cep/iia u e€ perysiusi.

Beinenenne y opranu3moB. Bbigenenue y pacreHuil. BplueneHue 'y  KUBOTHBIX.
Cokpatutenbuble Bakyonau. Opranbsl BbiaeneHusa. DuibTpanusi, cekpenuss U oOpaTHoe
BCAChIBaHHE KaK MEXaHU3Mbl pabOThI OPraHOB BblJeneHUs. CBA3b MOJIOCTH Tella ¢ KPOBEHOCHOM
Y BBIICTUTEIBHOM cUCTEMaMU. BpineneHrne y MmO3BOHOYHBIX XKMBOTHBIX M dYesioBeka. [loukwu.
Crpoenne u pyHkunonupoBanue Heppona. O6pazoBaHrue MOUH y YETIOBEKA.

3amuTa y OpraHu3MoB. 3alluTa y OJHOKIJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil u
IUCTHI TPOCTEHIINX. 3alllMTa Y MHOTOKJIETOUHBIX pacTeHui. Kytukyna. CpencrBa macCUBHOM U
XAMHUYECKOM 3a1uThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI M MX POU3BOAHBIC. 3alllMTa OpraHu3Ma
oT OosiesHed. MmmyHHas cucrema dyenoBeka. KIeTOUHBIH M TyMOpaJdbHBIH HMMYHHTET.
Bpoxxnéuupli W TpHOOPETEHHBIM  crieUPUIECKUH  UMMYHUTET. Teopuss KIOHAJIBHO-
cenektuBHoro ummynurera (I1. Opmux, ®. M. Bepuer, C. Tonerasa). BocnanurenbHble OTBETHI
opranu3MoB. PoJib BpoXIEHHOTO UMMYHHUTETA B PA3BUTHUU CUCTEMHBIX 3a00J1€BaHUN.

PazapaxxuMocTe M peryndauuss y OpraHu3moB. Pa3ipakuMocTb y OJHOKIIETOYHBIX
opranu3moB. Takcucel. PazapaxxumocTs U peryisiius y pacteHuil. POocToBble BeleCTBa U HX
3HAYCHHE.

HepBHas cucrema u peduieKTopHAs peryisiius y >KHBOTHBIX. HepBHas cuctema u eé
OTZEJbl. DBOJIIOIMOHHOE YCJIOKHEHUE CTPOEHUS HEPBHOM CHUCTEMBl y JKUBOTHBIX. OTIEib
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX XUBOTHBIX. Pedrnexc u pednexkropnas nyra. bezycrnoBHbie u
YCIIOBHBIC PEQIICKCHI.

['yMopasibHast peryisimusi W SHAOKPUHHAs CHUCTEMa >KMBOTHBIX W 4YesoBeka. JKeresbl
OHJIOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JlelicTBMe TOpMOHOB. B3auMOCBsSI3b HEpPBHOU U
SHAOKPUHHOM cucteM. ['unoranamo-runodusapHas cucTema.

JleMoOHCTpaLun

IToptper: U. I1. ITaBnoB.

Tabmuiel U cxeMbl: «OTHOKIETOYHBIE BOAOPOCINY», «MHOTOKIETOUHBIE BOJOPOCINY,
«baktrepun», «lIpocreiimue», «Opranbl LBETKOBBIX pacTeHHi», «CHCTEMBl OpraHoB
MO3BOHOYHBIX JKUBOTHBIX», «BHYTpEHHEe CTpPOCHHME HACEKOMBbIX», «TKaHU pacTeHHUII»,
«KopueBsie cuctembl», «CtpoeHue ctebinsi», «CTpoeHHE IHMCTOBOM TIIACTUHKM», «TkaHu
JKUBOTHBIX», «Ckener 4yenoBekay, «llumeBapurenbHas cucreMa», «KpoBeHOCHas cucTemay,
«/pxarenbHass  cucrema», «HepBHas cucrema», «Koxa», «MpbllieyHas cucTemay,
«BpiienurensHas cuctemMay, « JHIOKpUHHAsA cuctemay, «CTpoeHue MbIby, «MMMyHUTETY,
«KumeynomnonoctHpie», «CxeMa muTaHus pacTeHui», «KpoBEeHOCHBIE CUCTEMBI MO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruaps», «CTpoeHue miaHapumn», «BHyTpeHHee cTpoeHHue J0K1€BOro
yepBsa», «HepBHas cucrema pwid», «HepBHas cuctema narymku», «HepBHas cucrema
npecMbIKatomuxcs», «HepBHas cuctema mnTuiy, «HepBHas cucTeMa MIICKOHUTAIOIIUX,
«HepBHas cuctema yenoBekay», «Peduexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKpOMpENnaparhl OJHOKICTOYHBIX OpPTaHU3MOB,
MHUKpOIpenaparsl TKaHel, paKOBHUHBI MOJUTIOCKOB, KOJUJIEKIIMM HACEKOMBIX, UTJIOKOXKUX, KUBbIE
AK3EMIUISIPBl KOMHATHBIX PACTeHUM, TepOapuy PaCTEHHUI Pa3HBIX OT/ENIOB, BIAXXHBIC MTperapaThl
KUBOTHBIX, CKEJIETHI MTO3BOHOYHBIX, KOJUICKITUH OECITO3BOHOYHBIX )KHBOTHBIX, CKEJIET YeJIOBEKA,
o0opymoBaHue Js JEMOHCTpPAIlMM TMOYBEHHOTO U BO3AYIIHOTO TIHTaHUS PACTECHUH,
pacuieruieHusi Kpaxmana u OenkoB moj JeiictBueM (QepMeHToB, 000pyAOBaHHE IS



JIEMOHCTPALIMH OIBITOB IO U3MEPEHUIO )KU3HEHHON EMKOCTH JIETKHWX, MEXaHU3Ma JIbIXaTeJIbHBIX
JBUKEHUM, MOJIEJIM TOJIOBHOT'O MO3Ta Pa3INYHbIX )KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TkaHel pacTeHHI.

JlaGoparopHas padora «/3yueHre TKaHel JKUBOTHBIX).

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

Tema 10. Pa3MHoOKeHMe U pa3BUTHE OPTAaHU3MOB

®opMbl pa3MHOXKEHHUSI OPTaHU3MOB: OecIionoe (BKJII0Yasi BEreTaTUBHOE) U 10JIoBOe. Buibl
0ecro0ro pa3MHOKEHUS: TOYKOBAaHUE, CIIOPYIISLNS, (pparMeHTanus, KIOHHPOBAHUE.

[TonoBoe pasmuHoxkeHnue. IlonoBele kieTkH, unu ramerel. Meiio3. Cranguu Meiosa.
IToBenenue xpomocoM B Menose. KpoccuHrosep. bronornyeckuii CMbICIH MeHO3a U II0JIOBOTO
npouecca. Meno3 U ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe  paszButhe. l'ameroreHe3 'y JKMBOTHBIX. IloyoBble — Kene3bl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KJeTOK. CrepmaroreHe3 u ooreHe3. CTpoeHHE MOJIOBBIX
KJICTOK.

OmnogoTBOpeHHE U AMOPUOHAIBHOE Pa3BUTHE >KUBOTHBIX. CrOCOOBI OIIOOTBOPEHUS:
HapyKHoe, BHyTpeHHee. [lapTeHorenes.

WuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHe3). DMOPHUOIOTHS — HayKa O Pa3BUTHUU
opranusMoB. Mopgoeenes — 00Ha u3 enaguwvix npobdrem amobpuonocuu. Konyenyus mopgozernos
u mooenu mopghocenesa. Ctaauu >MOPHOTEHE3a KUBOTHBIX (Ha MpUMeEpe JATYIIKH). J[pobnenue.
Tunsl apobnenus. [emepmunuposanunoe u Hedepmunuposanuoe opodrenue. bracmyna, muno
onacmyn. OcoOEHHOCTU IPOOJICHUST MIIECKOMHUTAIOIMIUX. 3apOJBIIIEBbIE JIUCTKU (TACTPYJISIIHS).
3akiaZKka OpPraHOB M TKaHEW U3 3apOJBIIICBBIX JHMCTKOB. B3aumHOe BiIMsSHUE YacTel
pa3BUBAIOIIETOCS  3apojibliia  (3MOpUOHANbHAS HMHAYKIMS). 3akjajka TIUIaHa CTPOCHUS
JKUBOTHOTO KakK pe3ylbTaT HEpapXUUYeCKHX B3aMMOJEWCTBUI reHOB. BimsHue Ha
SMOpPUOHANIBHOE PA3BUTHE PANMUYHBIX (PAaKTOPOB OKPYKAIOIIEH CPEeIbl.

Poct u pasButue xuBoTHbIX. IlocTamOpuoHanbHbI nepuon. IlpsmMoe u Hempsimoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M TMO3BOHOYHBIX >KHBOTHBIX.
buonornueckoe 3HaueHUE NPSIMOTO U HENPSIMOTO Pa3BUTHUSA, UX PACHPOCTPAaHEHUE B MPUPOJE.
Tunbel pocta >KUBOTHBIX. @akTOpbl PETYNSIMUM POCTAa KUBOTHBIX U yenoBeka. Craauu
MOCTAMOPHUOHAIIBHOTO DPAa3BUTHSl y JKUBOTHBIX M uenoBeka. [leprojpl OHTOreHesa dYesloBeKa.
Crapenue U cMepTh Kak OMOJIOrMYeCKHUEe TPOLECCHI.

PasmHoxeHue u paszputue pacrteHuil. ['amerodur u crnopodur. Meiio3 B KU3HEHHOM
mukie pacreHuil. OOpa3zoBaHMe cmop B Imporecce Meioza. ['ameToreHes y pacTeHMH.
Om1og0TBOPEHHE M pa3BUTHUE PACTUTENBHBIX OPraHu3MoB. J[BOWHHOE OIIOOTBOPEHUE Y
IIBETKOBBIX pacTeHuil. OOpa3zoBaHHe U pa3BUTHE CEMEHHU.

MexaHu3Mbl PETyISIIIUU OHTOT€HE3a Y PACTEHUM U )KUBOTHBIX.

JleMoHCTpanun

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

Tabmunpl u cxembl: «BereraTuBHOe pa3MHOKeHUE», «TUIBI GECTIONOro pPa3sMHOXKEHUSY,
«Pa3MHOXEHHE XJIaMUJIOMOHa/bl», «Pa3MHOXeHUE HBIIIEHb», «Pa3MHOXEHUE TUJIPBDY,
«Meitoz», «Xpomocombl», «l'amerorenes», «CTpoeHHE SAWULEKIETKH M CIEPMATO30UIa»,
«OcHOBHBIE CTaJuMu OHTOreHesza», «lIpsimoe u Hempsimoe pa3BuTHe», «PazBuTHe MalicKoro
Kyka», «Pa3Butne capaHum», «PazButue IArymkn», «/[BoiiHOE OIIOAOTBOPEHUE Y LIBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOJOJbHBIX M JBYAOJBHBIX pacTeHU», «KM3HEHHBIM LUKI
MOpPCKOM  KamycTbl», <«JKW3HEHHBIM MUKI MXa», <«OKW3HEHHBI MUK NanopOTHUKAY,
«KW3HEeHHBIN UK COCHBI.



OOGopynoBaHue: CBETOBOM MHUKPOCKOI, MUKPOIIpENapaThl SUIIEKIECTOK U CIIEPMaTO30U/IOB,
Mozelb «L UK pa3BUTHS JIATYILIKU Y.

JlabopaTtopnass paGora «lI3yueHue CTPOEHMSI TMOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTuyeckas padora «BbIsBIIEHHE NPU3HAKOB CXOJCTBA 3apOAbILIEH MO3BOHOYHBIX
YKUBOTHBIX.

JlabopaTopnasi pabora «CTpoeHnEe OpraHoB Pa3MHOKEHUS BBICIIUX PACTEHUI».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U MI3MEHYUBOCTH OPraHM3MOB

Hcropusi cTaHOBIIGHUS W Pa3BUTHS TeHETUKM Kak Hayku. PaGortel I'. Mengpens, I'. ne
@®puza, T. Moprana. Pomb oTeuecTBeHHBIX Y4YE€HBIX B pa3BUTUU reHeTuku. Paborsr H. K.
Konsuosa, H. U. BaBunosa, A. H. benosepckoro, I'. . Kapneuenko, FO. A. ®ununuenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHBIE T€HETUYECKUE MOHATHUS U CUMBOJIbL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJJIEJIbHBIE
IEHbl, aJbTEPHATUBHBIE NPU3HAKH, JOMMHAHTHBIM M PELECCUBHBIA INPU3HAK, TOMO3UIOTA,
TeTepPO3UroTa, YMCTas JIMHUS, THOPUABI, TeHOTHIN, (QeHorur. OCHOBHBIE METOIbI TE€HETHUKH:
TUOPUAO0IOTHYECKHM, IUTOTOTUYECKHI, MOJIEKYIISIPHO-TE€HETUYECKHI.

JdeMoHcTpannn

[Toptpetsr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konbsuos, H. 1. Basunos, A. H.
benozepckwii, I'. 1. Kaprieuenko, 0. A. ®ununuenko, H. B. Tumodeer-PecoBckwuii.

Tabmuie! U cxeMbl: «MeTOoIbI TeHETUKIY, «CXEMBbI CKpEIIBaHU».

JlabopaTopnasi pa6ora «/[po3oduiia kak 00bEKT FTeHETHUECKUX HCCIEAOBAHUN.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpeuuBanue. llepBbiii 3akoH MeHaens — 3aKOH €IMHOOOpa3us
rubpunoB nepBoro nokoneHus. [lpaBuno momunupoBanus. Bropoit 3akoH Menzens — 3aKoH
paciieruieHus Ipu3HakoB. LluTonoruyeckne 0OCHOBBI MOHOTHOPUTHOTO CKpeluBanus. [ umoresa
YUCTOTHI FaMeT.

AHanuzupytomiee  ckpemuBaHue.  [IpoMexyTouHbIi  XapakTep  HaclleJJOBAHMUS.
Pacmienyienne npu3HaKkoB MPU HETIOJIHOM JIOMUHUPOBAaHUU.

Jurubpunnoe ckpemuBaHue. TpeTuil 3akoH MeHzens — 3aKOH HE3aBHCHMOTO
HacJIeJOBaHMsI MPU3HAKOB. L{uTOI0rN4YecKrie OCHOBBI IUTHOPUHOTO CKPEIIUBAHMUS.

CueruienHoe HacnenoBanue npuzHakoB. Padoter T. Moprana. CueryieHHoe Hacae10BaHNE
T€HOB, HAapYIIEHNE CLEIUICHNUS MEXAY TeHaMU. XpOMOCOMHas TEOPHsI HACIEACTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OIpPEAEIEHUS Moyla. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbI MoJ. ['eHeTudeckas CTPYKTypa IOJOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CLHEIJIEHHBIX C TIOJIOM.

I'enotun kak uenoctHas cucrema. [lneforponus — MHOKECTBEHHOE ICHCTBHE TIE€HA.
MHoXecTBEHHBIH ayulenu3M. B3anMoneicTBue HeaUIeNbHBIX T'eHOB. KOMIIIIEMEHTapHOCTS.
Onwucra3s. [Tomnmepns.

I'eHeTMYECKMIT KOHTPOJb PA3BUTHS PACTEHUM, J>KMBOTHBIX M 4YEJIOBEKa, a TaKxke
(U3MOJIOTHUECKUX MPOIECCOB, TOBEACHMS W KOTHUTHUBHBIX (QyHKUMH. ['eHeTmueckue
MEXaHU3Mbl CUMOHMOIe€He3a, MEXaHU3MBbl B3aUMOJICUCTBUS «XO35IMH — MapasuT» U «XO35SUH —
MUKpoOnom». ['eHeTHuecKkre acreKTbl KOHTPOJIS U U3MEHEHUs HacjleICTBEHHON nH(popMaluu B
MOKOJIEHUSIX KJIETOK M OPraHU3MOB.

JleMoOHCTpan U

IToptpetsr: I'. Menaens, T. Mopras.



Tabmumpl u cxemsl: «[lepBbiii 1 BTOpOM 3akoHBI MeHaens», «Tpetuit 3akoH MeHuemns»,
«Ananuzupymoliee ckpeuBanuey, «Hemnonnoe noMunrpoBanuey, «CLeIIEHHOE HACIEJOBaHUE
MPHU3HAKOB y Apo30duiby, «I eHeTrka nonay, «Kapuotun yenosekay, «Kapruotum aApo30Qpuib,
«Kapuorun ntuis», « MHOXKECTBEHHBIN ajienn3M», «B3anMoneincTere reHoBy.

O6opynoBaHue: MOAENb AJsl JIEMOHCTPAllMU 3aKOHOB €IUHO00pa3usi THOPUA0B MEPBOrO
MOKOJICHHSI M PACUIEIUIEHUs] MPU3HAKOB, MOJEIb JJISI JEMOHCTPALlMM 3aKOHA HE3aBUCUMOIO
HACJICIOBAHUS IPU3HAKOB, MOJEIIb JJISl IEMOHCTPAMK CUEIUICHHOTO HACJIEIOBAHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/po3zodunar.

IIpakTuyeckas padora «l3ydyeHue pe3ynbTaTOB MOHOTMOPUIHOTO CKPEIIMBAHUS Y
JIPO30(UITBD».

IIpakTuyeckas pa6ora «V3ydeHue pe3yabTaTOB JAUTUOPUIHOTO CKPEIIMBAHUS Y
JIPO30(UITBIY.

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3aumopelictBie reHotuna u cpeabl npu (GopMupoBaHHH (eHoTHNna. V3MEeHYMBOCTH
npu3HakoB. KauecTBeHHbIE W  KOJWYECTBEHHBIE TpPHU3HAKU. BUIbl  HM3MEHYMBOCTH:
HEHACJIEJACTBEHHAs U HACJIEICTBEHHASI.

MonudukanronHass U3MEHUYMBOCTb. Ponb cpeabl B (opMUpPOBaHUM MOIUGMUKAIIMOHHON
n3MeHunBocTu. Hopma peakuuu npusHaka. BapuanunoHHsll psii M BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHONH H3MEHYHMBOCTH.

['enoTunuueckass M3MeHUYUBOCTh. (CBOWCTBA TE€HOTUIIMYECKOW HM3MEHUYMBOCTH. Buabl
TeHOTUITUNYECKONW N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallHUOHHASI.

KomOuHaTtuBHas ©13MEHUYMBOCTh. Mei03 U MOJIOBOM MPOIECC — OCHOBA KOMOWMHATUBHOM
W3MEHYUBOCTH. POJTh KOMOWHATUBHOW H3MEHYUBOCTH B CO3JAHUH I'€HETHYECKOTO Pa3HO00pa3us
B [Ipe/iesiax OJIHOTO BHU/IA.

MyrtanonHas W3MEHYMBOCTb. BHIbl MyTanuil: T€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAaHHBIE MYyTallMH. SIMepHBIE W IUTOIUIA3MATHYECKHUE MYTAIUU.
Comaruueckre W MOJOBble MyTanuu. [[pUYMHBI BOSHUKHOBEHHS MyTanuil. MyTrareHel U HX
BIIMSIHMUE HA OpPraHU3Mbl. 3AKOHOMEPHOCTHM MYTAlMOHHOTO Mpolecca. 3aKOH FOMOJOTHYECKHX
psnoB B HacneacTBeHHOW wu3MeHunBoctu (H.M. BaBunoB). BHesnepHas W3MEHUHMBOCTH U
HACJIEACTBEHHOCTD.

Onueenemuxa u >NUSEHOMUKA, POJb INULEHEeMUYECKUX (QaKkmopos 6 HAC1e008aHuu U
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS } OP2AHUIMOS.

JleMoHCTpan U

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

Tabmuupl 1 cxembl: «Bunbl u3meHunBOoCTHY, «MoaudukannoHHas H3MEHYHUBOCTHY,
«KoMmOuHaTUBHAsT ~ M3MEHYHMBOCTH»,  «Meio3»,  «OmiogorBopenue»,  «[ eHeTHyeckue
3a00sIeBaHUS YellOBeKay, «Buapl MyTammii.

OOGopynoBaHue: >KHBbIE W TepOapHbIE HK3EMIUISIPhl KOMHATHBIX PACTEHUU, PHUCYHKH
(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlaGopaTopnasi pabora «MccremoBaHue 3aKOHOMEPHOCTEH  MOAU(DUKAIIMOHHOMA
n3MeHYnBOCTH. [locTpoeHre BapHallMOHHOTO psiJia M BapUAIMOHHOW KPUBOM.

IIpakTuyeckas padora «MyTauu y 1po30Quiibl (Ha TOTOBBIX MUKpPOIpENapaTax)».

Tema 14. I'eHeTHKA YeJI0BEKa

Kapuotun uenoBeka. MexayHapoiHasi MporpaMma HUCCJIEJIOBAHMS TE€HOMa YeJIOBEKa.
MeToibl U3Y4eHUS TeHETUKHU YeTIOBEeKa: FeHealloTMYeCKUi, OJM3HEIOBhIN, ITUTOTEHETHUECK U,
MOMYJISIIUOHHO-CTATUCTUYECKUH, MOJEKYISIpHO-TeHETUYeCKUd. COBPEMEHHOE ONpeIeIICHUE



TE€HOTHIA: IOJITHOT€HOMHOE CEKBEHUPOBAHNE, TEHOTUIIMPOBAHKE, B TOM 4yHciie ¢ momoubto [1IP-
ananmza. HacnencrBennsie 3a00eBanus yenoBeka. [ eHHbIE B XPOMOCOMHBIE OOJIE3HU YEIIOBEKA.
bone3nn ¢ HacneaCTBEHHOM MNPeApacloioKEHHOCThI0. 3HAUYEHHWE MEAMIIMHCKONW TE€HETUKH B
MPEIOTBPALICHUH M JICUCHUU TeHETUYECKUX 3a00JieBaHUI dYeloBeka. MeauKo-TeHeTH4YecKoe
KOHCYJIbTHpOBaHHE. CTBOIOBBIE KIETKU. [IOHATHE «T€HETUYECKOT0 Ipy3a». DTHUYECKUE aCIEKThI
UCCIICIOBaHMI B 00JIACTH PEIaKTUPOBAHMS T€HOMA U CTBOJIOBBIX KJIETOK.

['enerndeckue (HakTOPHI MOBBIMICHHOW YYBCTBUTEIHHOCTH YEJIOBEKAa K (PH3UUYECKOMY U
XMMUYECKOMY 3arpsA3HEHUIO OKpYyKawlled cpeabl. ['eHeTnueckas MpeapacronoKeHHOCTh
YEJIOBEKa K MMaTOJOTUSIM.

JleMoOHCTpaL U

Tabmumer u cxembl: «KapuoTun denoBekay», «MeTOIbI M3y4eHUS TCHETUKH YETIOBEKA,
«"eneTnueckue 3a00JIeBaHUS YEITOBEKAY.

IpakTnyeckasi padbora «CocTaBieHHE U aHATIU3 POJOCIOBHOIN.

Tema 15. Cenexuusi opraHu3MoB

JlomecTukanus U cenekuus. 3apoXkAEeHUE CEeJIeKIMM U JoMecTukauuu. Yuenue H. .
BapunoBa o LleHTpax mpoucxoIeHus 1 MHOrooOpa3usi KyJlIbTYPHBIX pacTeHuil. Ponb cenexiuu
B CO3/JaHMM COpPTOB pacTeHUM U mnopoAa KUBOTHbIX. CopT, mnopona, mTaMM. 3aKOH
TOMOJIOTUYECKUX PSAOB B HAcIeACTBEHHON m3MeHunBoct H. WM. BaBuiioBa, ero 3HaueHue mjist
CEJIEKIIMOHHOM paboTHI.

MeTtopl cenekinoHHON paboThl. MIcKycCTBEHHBII O0TOOp: MacCOBbI U UHIUBUYaTbHBIN.
Otanbl KOMOWHAIIMOHHON celeKiuu. VcnbiTaHue mpou3BOAUTENEH MO MOTOMCTBY. OT6Op Mo
TEHOTHITY C IOMOIIBIO OIIEHKH (PEHOTHIIa TOTOMCTBA M OTOOP MO TEHOTHITY C MTOMOIIBIO aHAIIN3A
JHK.

HckycCcTBEeHHBI MyTareHe3 Kak METOJ] CENEKIHMOHHOW paboThl. PamuanoHHbBIl U
XUMHUYECKHM MyTareHe3 KakK MCTOYHMK MYyTalMid Yy KYyJIbTYpHbIX (OpPM OpraHu3MOB.
Hcnonp30BaHWE T'€HOMHOTO pENAKTUPOBaHMS M MeToAoB pekoMOuHaHTHbIX JIHK s
MIOJIy4EHUS UCXOTHOTO MaTepHraa JUlsl CEJIEKIINH.

[Tonyuenne monumuonnoB. BHyTpuBuaoBas rTuOpuan3anus. bBIM3KOPOICTBEHHOE
CKpelIMBaHue, Wik UHOpUAUHT. HepoacTBeHHOE CKpelrBaHue, Wik ayTOpuaAuHT. [eTepo3uc u
ero mnpuuuHbl. Vcmnonb3oBaHue rerepo3uca B cenekiuu. OtaanéHHas rudpuau3anus.
[Ipeononenue Oecriogusi MEXBHAOBBIX THOpUAOB. JIOCTHMXKEHMSI CENEeKIUH pacTeHUd u
JKUBOTHBIX. «3€1EéHAsl peGoNtoOYUsLy.

CoxpaHeHHEe U U3YYEHHE T'€HETHYECKUX PECypCOB KYJIbTYPHBIX PACTEHHN W HX JUKUX
poauyel A co3JaHusl HOBBIX COPTOB U F'MOPUAOB CEIbCKOXO3SMCTBEHHBIX KYIbTYp. M3yuenue,
COXpaHeHue U YnpaeieHue 2eHemudecKUMU pecypcamu celbCKOX03AUCNEEHHbIX U NPOMbLCA0BbIX
HCUBOMHBIX 8 YeNAX YIYYULeHUs CYUeCmBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM qucie ¢ NpUMeHeHUemM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL, Nepedosblix uoell u
NnepcneKmuBHbIX MexHoI02Ul.

JleMoOHCTpaL UK

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

Tabmuip! 1 cxeMbl: «L[eHTpBI TPOUCXOXKACHHS 1 MHOTOOOpa3us KyJbTYPHBIX PACTEHUN,
«3aKOH TOMOJIOTMYECKHMX PSJOB B HACJIEACTBEHHONM HM3MEHUMBOCTH», «METOIbl celeKnum»,
«Otnanénnas rubpuanzanusy, «MyTareHes3y.

Jlaboparopnasi paGora «/3yueHue cCOpTOB KyJbTYPHBIX PACTEHUN M MOPOJ JOMAIIHUX
JKUBOTHBIX).



JlaGoparopHas padora «/3yueHre METOI0B CEJIEKIIMU PACTEHUI.

IIpakTyeckas padora «IIpuBHuBKa pacTeHUII».

Ikcekypeust «OCHOBHBIE METO/BI M JIOCTH)KEHUS CEJIEKIIMM PAaCTEHUM U KUBOTHBIX (Ha
CEJIEKLIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATENIbHBIH Y4acTOK, B TEIUIMYHOE
XO035IMCTBO, B JIAOOPATOPHUIO arpOYHUBEPCUTETA WIM HAYYHOT'O LIEHTPA)».

Tema 16. BuoTexHOJIOTUsI U CHHTeTHYeCKasi 0MoI0Tus

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIOTMH, — KJIETOYHBIE M TKAaHEBBIE KYJIBTYPHI,
MHUKPOOPIaHU3MBbl, HUX XapakTepucTHKa. TpaaunuoHHas OWOTEXHOJIOTUA: XJeOoIeueHue,
HOJIy4EeHHEe KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAEIHE. MukpoOuosorudeckuii cuute3. O0bEeKThI
MUKpPOOHOJIOTHYECKUX TeXHOJorui. [Ipon3BoacTBO O€nKa, aMMHOKHMCIOT U BUTAMUHOB.

CozaHue TEXHONOTMM M MHCTPYMEHTOB  LIEJICHANPABIEHHOTO  M3MEHEHUs U
KOHCTPYMPOBaHUSI TEHOMOB C LIEJIbIO ITOJIYYE€HUsI OPIraHU3MOB U UX KOMIIOHEHTOB, COACPKAIINUX
HE BCTpEYaroIuecs B IPUpoJie ONOCUHTETUYECKHE ITYTH.

Kiterounass mHkeHepus. MeTonpl KynbTyphbl KJIETOK M TKaHEHM PacCTCHUM M KUBOTHBIX.
Kpunobanku. Comarnueckasi ruOpuau3amus U comartudeckuii smOpuoreHe3. lcmomnbp3oBaHue
raliOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonvzosearnue
MOHOKNIOHANbHBIX U NONUKIOHANbHLIX aHmumen 6 meouyure. VICKyCCTBEHHOE OIJIOZJOTBOPEHHE.
PexoHCTpyKIMS SIMLEKIETOK W KIOHUPOBAaHUE JMXUBOTHBIX. MeTOJ TpaHCIUIAHTALMK SAEp
KIETOK. Texnonocuu 0300po6nenus, KyIbMmueupo8aHus U MUKPOKIOHANbHO20 PA3ZMHOICEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOoMOCOMHasl M T'eHHas MH)KEHepHs. VICKyCCTBEHHBIN CHHTE3 IéHa U KOHCTPYMPOBAHHE
pexomOunantHeix JHK. Cosoanue mpanceennvix opeanuzmos. JlocTuxeHUs U MEPCHEKTUBBI
XpPOMOCOMHOW ¥ TEHHOW WH)XEHEPUH. OKOJOTUYECKHE M JTUYECKHE TPOOIEMbl TEHHOU
VUHXCHEPUU.

Menununckue 6uorexnonoruu. [loctrenomuas nudposas meaunuHa. [TIP-nuarnocTuka.
MeTab010MHBIN aHaIU3, TEHOLIEHTPUYECKHUI aHaIN3 MPOTEOMa YeI0BeKa JIJIsl OLIEHKH COCTOSHUS
ero 3a0poBbs. Vcmonb3oBaHME CTBOJIOBBIX KIIeTOK. TapretHass Tepanus paka. 3D-
OvonH)xeHepusi i pa3paboTku  (QyHIAMEHTaJIbHBIX OCHOB MEAMIUHCKMX TEXHOJIOTHH,
CO3/IaHUSI KOMIUIEKCHBIX TKaHEH CcoYeTaHWeM TEXHOJOIHMi TPEXMEpPHOro OMONPUHTHHra U
ckaddonauHra s peueHus 3a1a4 NepcoOHaTN3UPOBAHHON MEIULIUHBI.

CoznlaHue BEKTOPHBIX BAaKLMH C LEIbI0 OOecreyeHus: KOMOMHMPOBAHHOM 3alllUThl OT
B030yauteneit OPBU, yctaHoBieHHEe MOJIEKYISPHBIX MeXaHu3MoB (yHkiuonupoBanus PHK-
coJiepKallX BUPYCOB, BHI3BIBAIOIINX 0CO0O0 OIMacHbIe 3a00J1€BaHMsl YeNIOBEeKa U )KUBOTHBIX.

JleMoOHCTpaL U

Tabmuupl u  cxembl: «/crnonb3oBaHME  MHUKPOOPIaHM3MOB B IPOMBIIIJIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHkeHepusn», «I eHHas HHXEHEPUI».

JlaGopaTopHas paGora «/3yueHre 00bEKTOB OMOTEXHOIOTHMY.

IIpakTuyeckas padora «IloayyeHrne MOTOYHOKHUCIBIX TPOIYKTOBY.

IKekypeust «buoTexHoNOrns — BaKHeIas Npou3BOAUTENbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IPOU3BOJICTBO).

11 KUIIACC

Tema 1. 3apoxkaeHue U pa3BUTHE IBOJTIOIHOHHBIX NPeACTABJIEHUA B OMOJI0THI
OpomononHas teopust Y. Jlapuna. [Ipennocsuiku BO3HUKHOBEHUS JapBUHU3MA. JKU3HB
Y Hay4Has JearenbHocTh Y. JlapBuHa.



JBwkymme cuibl dBomonuu  BuaoB 1o Y. JlapBuHy (BbICOKas HWHTCHCHUBHOCTH
PasMHOKEHHUSI OpPraHU3MOB, HACJICACTBEHHAs HM3MEHUYMBOCTh, OOppba 3a CyIIecTBOBaHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenune cuateTndeckoit Teopuu sBotonuu (CTD). HelrpanbHas TeopHs 2BOJIIOIUH.
CoBpeMeHHas IBOJIIOIIMOHHAST OUoorus. 3HauYeHUE SBOJIIOIMOHHON TEOpuu B (POPMUPOBAHUU
€CTECTBEHHO-HAy4YHO! KapTUHBI MUPA.

JleMoOHCTpaL U

IToptpetsr: Apuctotens, K. Jlunueit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. Kriosse, Y.
Hapsun, C. C. YerBepukos, U. U. IlImaneraysen, k. Xonnein, /. K. benses.

Tabmuubl n cxemsbl: «Cucrema xuBod npupoasl (o K. Jluanew)», «JlecTHHIIAa KHUBBIX
cymectB (mo Jlamapky)», «MexaHusm (OpMUPOBaHHS MNPUCHOCOONICHUH Yy pacTeHHd u
JKUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapmipyra nyremectsus Y. Jlapsuna», «Haxonku Y.
HapBuna», «Dopmbel O00ppOBI 3a cymiecTBoBaHue», «llopoasl romyOei», «MHoroobpasue
KyJIbTYpHBIX (hopM KamycTh», «I[loposabl JOMAaNIHUX KUBOTHBIX», «Cxema 00pa30BaHusI HOBBIX
BugoB (o Y. JlapBuny)», «Cxema COOTHOIIEHHS IBMKYLIUX CHUJ 3BOJOLUN», «OCHOBHBIE
MOJIOKEHUSI CHHTETUYECKON TEOPUU IBOITIOLIUNY.

Tema 2. MuKpO03BOIIOLUSA U eé pe3yJibTaThl

[Tonmynsiuust kak s3JeMeHTapHas eAuHULa 3BosolMH. COBpEeMEHHBbIE METOJbl OLEHKU
TEHETUYECKOT0 pa3HO00pa3us U CTPYKTYphl nomyisaiuil. I3MeHnenune reHo(oH/1a oMY KaK
3JIEMEHTAapHOE SBOJIIOIMOHHOE SIBICHHE. 3aKOH reHeTudeckoro paBHoBecus JIkx. Xapmau, B.
Baiinbepra.

OnemenTapHble (HaKTOPHI (IBMDKYIIME CHIIBI) OBOJIONUH. MyTalMOHHBIA IpoIecc.
KombOunaruBHass u3MeHUMBOCTh. [lpeil) reHoB — ciyyailHble HEHalpaBl€HHbIE W3MEHEHUs
yacToT ayuienedl B momynauusx. Oddexkt ocHoBarens. IDggexm OYmMulIouHO020 20pabIUKA.
CHudicenue 2eHemuyecko20 pasHooopaszus: npuduHvl u ciedcmeus. Illposenenue 3¢hghexma
Opetiha 2enos 6 Oonvuwux u manvix nonyaayusx. Murpamuu. W30msmus  TOMyISIU:
reorpaduueckas (MpoCTpaHCTBEHHAs), OnoIornyeckas (penpoyKTUBHAS ).

EcrectBenHblii oTO0p — Hampamstomuil ¢aktop 3Bomonuu. PopMbl ecTecCTBEHHOTO
oTOopa: NBHMXKYIIMH, CTaOWIM3UPYIOUIMHA, pa3pbiBaroliuil (nu3pynTuBHbIN). [TomoBoit oT6op.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLMATIBHOTO MOBECHMS )KUBOTHBIX.

[Tprcnoco0NeHHOCT OpPraHU3MOB KaK pe3yJibTaT MHUKPO3BOJIOLUMHU. Bo3HHMKHOBEHHE
npucnocoOieHuit y opranu3zmMoB. Apomopdo3sl u uauoagantanuu. Ilpumepsr npucnocobaeHnit
y OpraHusMoB: Mopdonorndeckue, QU3NOIOrHYECKHe, OWOXMMHUYECKHE, IOBEICHUECKHE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero kputepun u cTpykrypa. BupooOpazoBaHue Kak pe3ynbTaT MHUKPOIBOIIOLMH.
M3onsauuss — xiarodeBoil dakrtop BupooOpazoBanus. Ilytm u cmocoObl BHI000pa3oBaHMSL:
ajionaTpuyeckoe  (reorpauyeckoe), CHMIATPUYECKOe (IPKOJIOTUYECKOE), «MTHOBEHHOE)
(momummonau3arus, THOpuan3anus ). JJIMTeTbHOCTh IBOIOIIMOHHBIX TTPOIIECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOJIOTUYECKOTO Pa3HOOOpa3Hsl.

Posnp  »BoOmIOIMOHHOM OuoOMOrMM B  pa3pabOTKe HAayYHBIX METOJOB COXpaHEHUs
61opazHooOpazus. MUKPOIBOIIONUSA W KOIBOJIOLUS IMapa3sUTOB U HMX X035eB. MexXaHU3MbI
bopMHUPOBaHHS YCTOMYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI 0OPHOBI C HEH.

JleMoOHCTpaL UK

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

Tabmuie! u cxembl: «MyTallMOHHAS U3MEHYUBOCTEY, «[lomynsSIiumoHHas CTPYKTypa BUIaY,
«Cxema mposiBIeHHs 3akoHa Xapau—BaiinOepra», «J/IBmwKymme CHIBI  DBOJIOIUN,



«IKOJOTHYECKasT HM3OJIAMMS TOMYJSIUid ceBaHCKo Qopenn», «[eorpaduueckas H3OIAIUS
JMCTBEHHUIIBI CUOMPCKOM M JTMCTBEHHHIIBI 1aypcKoi», «[lomyIsiroHHbIE BOJIHBI YUCICHHOCTH
XUIIHUKOB U XKepTB», «Cxema JeHCTBHA ecTecTBEHHOro otbopay, «Popmbl OOpbOBI 32
CyILIECTBOBAHHEY, «MHIyCcTpHalIbHBIN MEJIaHU3M», «Kusble HCKOIIaEMBbIE»,
«IloKpOBUTENBCTBEHHAs OKpacka >XMBOTHBIX», «lIpenympexnaromas OKpacka KHBOTHBIX»,
«Puznonoruueckue agantanun», «I[Iprucrnocob6IeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIHHOCTHY,
«Kputepun Bunma», «Bugsl-aBoitHuku», «CTpykTypa BHIa B mnpupone», «CrocoObl
BupooOpa3oBanus», «l'eorpaduueckoe BumooOpazoBaHue TPEX  BUAOB  JIAHABILEH»,
«DKOJIOTMYeCKoe BMJI000pa3oBaHMe BHMJOB CHHUL), «llomuruionasl pacteHuit», «KamycTHo-
peneUYHbIA THOPHIY.

Ob6opynoBanue: repdapuu pacTeHHU, KOJUIEKIIMHM HACEKOMBIX, Uydena NTHIl U 3BEper C
IpUMEpaMHu Pa3JInYHbIX MPHUCIIOCOOJEHHM, yydesna NTUI U 3Bepel pa3HbIX BHUJOB, repbdapuu
pacTeHHi OJIN3KUX BUI0B, 00pa30BaBIIMXCS PA3IMUHBIMU CIIOCOOAMHU.

JlabopaTopnasi paGora «BpIsiBiIeHHE H3MEHUMBOCTH Y 0COOEH OJTHOTO BUA».

Jladoparopnasi paGora «lIpucrnocobseHuss OpPraHu3MOB W HMX OTHOCUTEJIbHAs
1eJ1eCO00Pa3HOCTHY.

JlaGopaTopHas pa6ora «CpaBHeHHE BUJIOB 110 MOP(}HOIOTHIECKOMY KPUTEPHION.

Tema 3. Makpo3Bo/onusi M €€ pe3yJbTaThbl

Meroas! n3ydeHns MaKpodBOIOnHH. [[aeoHTOIOrNYecKe METOIBI U3YUEHUS HBOJIIOLUN.
ITepexonnblie GopMbl U GUIIOTEHETUYECKHUE PSIJIbI OPIaHU3MOB.

buoreorpaguueckue Metonsl uszyueHus osBomouud. CpaBHeHue ¢uiopel U (ayHbI
MaTEepPHKOB U OCTPOBOB. bruoreorpadudeckue odmactu 3emiu. BUIbI-9HIEMUKN U PETUKTHL.

OMOPHONIOTHYECKUE W CPaBHHUTEIBHO-MOP(]OIOTHYECKHE METOIbI M3YyYCHHS DBOJIOIHH.
I'eHeTnyeckue MEXaHU3MBI 3BOJIOLMU OHTOTE€HE3a U IOSBJICHHS JBOJIIOLMOHHBIX HOBILECTB.
["'oMostornyHble ¥ aHAJIOrM4YHbIE OpraHbl. PynuMeHTapHble Opranbl U aTaBu3Mbl. MoOJeKyIsIpHO-
reHeTUYeCcKne, OWOXMMHUYECKMEe M  MaTeMaTH4YeCKHEe METOJAbl HM3YyU€HHUs  HBOJIOLHUU.
["omonornunsie renbl. CoBpeMeHHbIE METO/IbI TIOCTPOECHUSI (PUIIOT€HETHUECKHX J1EPEBLEB.

XPOMOCOMHBIE MyTallU1 U SBOJIIOLIMSI TEHOMOB.

OOmme 3aKOHOMEpHOCTH  (TpaBWiia)  d3BOMOUMHU. [lpunyun  cmeHvl  QPyHKYui.
HeoOpaTtumocTs 3Bostoninu. AnantuBHas paguanus. HepaBHOMEpHOCTH TEMITOB 3BOJIOLUH.

JleMoOHCTpaL U

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, 3. ['ekkens.

TabGmuupl u cxembl: «PUIOreHETUYECKUH PsIT JIOMAAN», «APXEONTEPUKC», «3Bepo3yObIe
amepb», «Creronedans», «Puanodursy, «CemMeHHbIe TaOPOTHUKMNY, «buoreorpaduueckue
30HBI 3emnny, «Jpeid koHTUHEHTOB», «Pemukthl», «HavanbHble cTaguu SMOPHOHAIBEHOTO
pa3sBUTHs  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMYHBIE M  QHAJIOTWYHBIE  OPraHbD»,
«PynumMeHTB», «ATaBU3MBI», «XpOMOCOMHBIE HAOOpBHI YEJIOBEKAa W ILIMMIaH3e», «l JIaBHBIE
HaIpaBJIEHUs IBOIOLUNY, «OO0LIMe 3aKOHOMEPHOCTH 3BOJIOLIUN Y.

O6opynoBaHue: KOJUIEKIMU, repOapuu, MYJSHKH HCKOMAeMbIX OCTaTKOB OPraHM3MOB,
MYJISKM TOMOJIOTHYHBIX, QHAJIOTMUYHBIX, PYJMMEHTapHbIX OpPraHOB M aTaBU3MOB, KOJUIEKLIUU
HACEKOMBIX.

Tema 4. IIpoucxoxaeHue ¥ pa3BUTHE KU3HU Ha 3emie

Hayunble rumoTessl MpPOMCXOXKJIEHUS JXKU3HM Ha 3emsie. AOuoreHe3 M NaHCHEPMUS.
JloHaydHbIE TPEICTABICHMSI O 3apOXKACHUU JKU3HMU (KpealMoHM3M). ['mmore3a MOCTOSIHHOTO
camMo3apOo>KJIeHUs KU3HU U €€ ornposepxkeHue onbitamu @. Penu, JI. Cnannannanmy, JI. [lactepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTHUS.



OcHOBHBIE dTanbl HEOpraHUYEeCKOi BoroNuK. [InanerapHas (reosorudeckasi) 3BOJIOHS.
XuMHUECKasi ABOJIONMS. AOHOTeHHBI CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPTaHUYECKHUX.
Omneir C. Mmwmepa u I'. Opu. OO6pazoBanue mnonumepoB u3 MoHomepoB. KoarepaTHas
runote3a A. WM. Omapuna, rumote3a mnepBuuHoro OynboHa J[x. XounjelHa, reHEeTHYECKas
runoreza I'. Mémnepa. Pubosumbl (T. Yek) um rumoreza «mupa PHK» V. T'mnbGepra.
®opmupoBaHue MeEMOpaH ¥ BOSHUKHOBEHHE TPOTOKIIETKH.

HUctopus 3emnu u Meroabl €€ wu3ydeHus. lckomaeMble OpraHMYECKHE OCTaTKH.
['eoxpononoruss u e€ wmeronsl. OtTHocUTeNnbHAass ©  aOCONIOTHAsE  T'€OXPOHOJIOTHS.
['eoxpoHONIOrMYecKas mKaaa: 30Hbl, IPbl, HEPHUOBL, SITOXH.

Hauanbnabie 3tanel oprannyeckoil 3Bostouuu. [[osiBIE€HHE W 3BOJIIOUUS MEPBBIX KIETOK.
Oomonuss MeTabonu3Mma. Bo3HukHOBeHHE mepBbIX 3KocucTeM. COBpeMEHHbIE MHUKPOOHBIE
OMOIIEHKM Kak aHajor mnepBbiXx Ha 3emiie coobmectB. Crpomaronutsl. [IpokapuoTsl u
3YKapHUOTBHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOIIOLHUOHHOE MPOUCXOXKIECHUE BHUPYCOB.
[TpoucxoxaeHne MHOIOKJIETOYHBIX  OpPraHW3MOB. BO3HUKHOBEHHWE OCHOBHBIX Iy
MHOT'OKJIETOYHBIX OpPraHU3MOB.

OcHOBHBIE 3Tanbl HBOJIOLMU BbhICIIUX pacTeHUi. OCHOBHBIE apoMop(ho3bl PaCTEHUH.
Beixon pacrenuit Ha cymy. llosBieHue CHOpOBBIX pacTeHUHM M 3aBOCBAHWE HMHU CYIIN.
Cemennble pactenust. [IporncxoxkaeHne HBETKOBBIX PaCTEHUH.

OcHOBHBIE 3Tallbl 3BOJIIOIUHM XUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl KHUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX TUIOB. [lepBbie XOpaoBbIE
KUBOTHBIC. JKH3HBL B BOJIC. DBOIIONUS MO3BOHOYHBIX. [IponcxoxaeHne aMpuOuil U penTuinii.
[TpoucxoxaeHne MIICKONMHUTAIUX W NTUI. [IpuHiun ximrodeBoro apomopdosa. OcBoeHHE
0eCI03BOHOYHBIMH M TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3Butue )u3HM Ha 3emile 10 3paM U MEepUoaM: apXei, MPoTepo30H, Naneo30u, Me3030i,
KaiiHO301. OOmias xapakTepuCTHKa KJIMMara M TeoJIorMueckux Impoueccos. l[losBienue u
paciBeT XapaKTepHbIX OpPraHU3MOB. YTJI€00pa30BaHME: €r0 YCJIOBHS U BIUSHUE Ha ra30BBIN
cocTtaB atMochepsbl.

MaccoBble BbIMUpPAHUS — HKOJOTHYECKHUE KPHU3HMCHI Mponuioro. IIpuyumHbl U crienctBus
MaccoBbIX BbIMHUpaHHUil. COBpeMEHHBIH 3KOJIOTMYECKU KpHU3HC, ero ocodeHHocTu. IIpobiema
coxpaHeHUs OnopazHooOpa3us Ha 3emiie.

CoBpeMeHHas cucteMa opraHuuyeckoro mupa. [IpuHIMIBI KiIaccu(UKaU OpraHU3MOB.
OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI OPTaHU3MOB.

JleMoOHCTpaL U

[Moptpersr: ®@. Pean, JI. Cnannanuanu, JI. Ilacrep, M. . Meunukos, A. U. Onapun, JIx.
Xonpeiin, I'. Ménnep, C. Munnep, I'. IOpu.

Tabmunel u cxembl: «Cxema ombita @. Penu», «Cxema omnbita JI. [TacTepa mo u3yueHuUro
caM03apoXKJIeHHs kHu3HM», «Cxema ombita C. Mumepa, I'. IOpu», «3Tanbl HeoOpraHn4eCcKon
sBosroLIMNY, «['eoxpoHosoruyeckas mkana», «HadanpHble 3Tanbl OpraHUYecKo SBOIOLUI,
«Cxema o00pa3oBaHUsl DJYyKapuoT MyTéM cuMOHOreHesa», «CucreMa J>KUBOM MHPUPOIB»,
«Ctpoenmne Bupyca», «Apomopho3bl pacTeHHil», «PUHHOPUTB), «OIHOKIETOUYHBIE
BOZOpOCIN», «MHOrOKJIETOUHBIE BoJgopociany, «Mxm», «llamoporHukm», «l'0onoceMeHHbIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHuil», «Cxema pa3BUTUS IKUBOTHOIO MHPay,
«Apomopdo3sl  KUBOTHBIX», «lIpocTeitmue», «Kumeunononoctueie», «llnockue uepBu»,
«HUneHUCTOHOTHEY, «PBIOBIY, «3eMHOBO/IHBIEY, «IIpecMbikaroniuecs», «[Ituisy,
«Munekonmraroney», «Pa3BuTme JKM3HM B apXeWckou spe», «Pa3BuTme IKH3HH B



MPOTEPO30MCKON 3pey, «Pa3BUTHME KU3HU B TAJICO30MCKOM 3pe», «Pa3BuTHE XU3HU B
ME3030MCKOl 3pe», «Pa3BuTHe XU3HM B KallHO30HCKOM »3pe», «CoBpeMEHHas cucrema
OpPraHUYECKOI0 MUPa».

O6opynoBanue: repOapud pacTeHUN pPa3IUYHBIX OTAENOB, KOJUIEKIIMM HACEKOMBIX,
BJIQXKHBIE Ipenaparbl >KUBOTHBIX, PAKOBHHBI MOJUIIOCKOB, KOJUIEKIIMM HWIJIOKOXKHX, CKEJEThI
[IO3BOHOYHBIX JKMBOTHBIX, 4Yydeja MTHUILl U 3BEPEH, KOJUIEKIMH OKAaMEHEJIOCTEH, I0JIEe3HBIX
MCKOIIAEMBbIX, MYJISI)KH OPIraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryaabnas snaboparopHas padora «MoaenupoBanue onbiToB Mumepa—tOpu 1o
M3YYEHHIO a0MOTEHHOT0 CHHTE3a OPraHUYECKUX COSAMHEHUN B IEPBUUHOM aTMocdeper.

JlabopaTtopnass padora «l3ydueHne u omnucaHUE€ HCKOIIAEMBIX OCTaTKOB JIPEBHUX
OpPraHU3MOB.

IIpakTuyeckass paGora «l3yyeHue OCOOCHHOCTEH CTPOEHHUS PACTCHUH pPa3HBIX
OTZIETIOBY.

IIpakTnyeckas padora «3ydeHne 0COOEHHOCTEH CTPOCHHUS TTO3BOHOYHBIX KHUBOTHBIX).

Tema S. IIpoucxoxkaeHue 4ea10BeKa — aHTPONOreHe3

Pa3paenbl u 3agaun auTponosoruu. MeToasl aHTPOIIOIOTUH.

CraHOBIIEHHE NPEJCTABICHUNA O MPOUCXOKICHUU 4YEIOBEKa. Pelnruno3Hble BO33pEHUS.
CoBpeMeHHbIE HAYUHbIE TEOPUH.

CxonctBo  yenoBeka € KUBOTHBIMHU. (CuHcTEMaTHMYECKOE IIOJIOKEHHE  YeJIOBEKa.
CBuzerenbcTBa CXOJACTBA YENOBEKAa C JKMBOTHBIMH: CPaBHHUTEIbHO-MOpP(]OIOrHuecKue,
sMOpuosiornyeckue, (HU3N0IOro-0MOXUMHYECKHe, MoBeAeHueckne. OTiau4Ms YejaoBeKa OT
KUBOTHBIX. [IpMOXO0XK/I€HNE U KOMILJIEKC CBSI3aHHBIX C HUM INpPU3HAKOB. Pa3BuTHE IOJIOBHOIO
MO3Ta U BTOPOW CUTHAJIbBHON CUCTEMBI.

JBuwxymme  cuibl  (QakTophl)  aHTpPONOreHe3a:  OWOJIOTUYECKHE,  COIMAIbHEBIE.
CooTHoIIeHre OMOJOTHYECKUX U COLMATBbHBIX (DAKTOPOB B aHTPOIIOTCHE3E.

OcHoBHBIE CTaauK aHTpororeHesa. PanHue yenoBexkooOpa3Hble 00€3bsHbI (IPOKOHCYIIbI)
U paHHHE MOHTHbI — O0IIME MPEIKH YeT0BEKOOOPa3HbIX 00€3bsiH U JH0Je. ABCTPaIONUTEKN —
JBYHOTHE NpEAKU HroAci. YenoBek yMenblid, NepBble M3TOTOBIEHUS OpyIui Tpyaa. Yemosek
NPSIMOXOJIAIINI W TIEPBBIN BBIXOJ Ntojiel 3a mpeaensl Adpuku. YenoBek reinenboeprekuii —
001K TPeIOK HeaHAePTaTbLCKOTO YEJIOBEKA U YeIOBEeKa pa3yMHOTro. YenoBeK HeaH1epTalbCKUn
KAaK BHJI JIIOJEH XOJOJHOTO KJIMMara. YemoBeK pa3yMHBIM COBPEMEHHOIO THIA, JEHHCOBCKUMI
4eJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npeaenamMu Adpuku. [laneoreneTuka u najaeoreHOMUKa.

OBOJIIOLIMS COBPEMEHHOI0 4enoBeka. EcTecTBeHHBIH OTOOp B MOMYNALUAX YEIOBEKa.
MyrtanunonHsIi npouecc U nonumopdusm. IlonynsuuoHHble BOJIHBL, Apeiid T'eHOB, MUTpalus U
«a(dexT ocHOBaTENA» B MOMYJSALUAX COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue pacwl. [lonstue o pace. bosbime pacel: eBponeouaHas (eBpasuiickas),
aBCTpaNIO-HETPOHIHASA (PKBaTOpHAlIbHAS), MOHTOJIOMIHASA (a3MaTCKO-aMepHuKaHcKas). Bpems u
IIyTH pPAacCeJIeHWs 4YeloBeKa M0 IulaHere. EaWHCTBO 4enmoBeyeckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Ma. [IpucnocoOieHHOCT, 4YelaoBeKa K  pa3HbIM  YCIOBHUSIM
OKpykartomien cpensl. Biausuue reorpaduyeckoit cpeasl u perida reHoB Ha MOP(HOJIOTHIO U
(U3UOIIOTHIO YeTlOBeKa.

MexauciurimHapaple  MeTolbl B (u3nWdeckod  (OMOJOTHYECKON) aHTPOIOJIOTHH.
OBOJIOMOHHAS ~ AHTPOIOJIOTHSI M TaJlCOAHTPOIOJIOTHSI  YEJIOBEYECKUX  MOMYJSALHUM.
buocounaneHple  uCClE€NOBaHMS ~— NPUPOABI  yesoBeka.  VMccimenoBaHue — KOZBOJIIOLUU
OMOJIOTUYECKOT0 M COLIMAIIBHOTO B YEJIOBEKE.



JleMoHCTpauMu

IToprpersr: Y. lapsun, JI. JIuku, 1. 5. Porunckuii, M. M. I'epacumos.

Tabmumer w  cxembl: «MeETOIBI  aHTPOIMOJIOTHHY, «[ OJIOBHOM MO3T 4YeEIOBEKa»,
«YenoBekooOpa3Hble 00€3bsiHb), «CKeNneT 4elloBeKa M CKeJeT LIMMIaH3e», «PyauMeHTsl u
aTaBU3MBD», «JIBIKyIIME CHJIBI aHTPOIOrEHe3a», «IJBOJIOLIUOHHOE JPEBO YEJIOBEKay,
«ABcCTpanonuTek», «4enosek ymenblit», «HenoBek NpaMOXOAsIIMiD», «JleHUCOBCKUM YEI0BEK»
«Heanpepranbupl»y, «KpomanboHUb», «lIpenkn uvenoBekay», «IOTambl 3BOJIIOLUU YEIOBEKAY,
«Pacsl yenoBekay.

OO6opynoBaHue: MyJISKM OKaMEHEJIOCTEeH, IPEeIMETOB MaTepUalbHONW KyJIBTYphl IIPEIKOB
qyenoBeka, penponayknuu (dotorpadum) KapTMH € MHQPOJOTHYCCKUMHU H  OUOICHCKUMU
CIOKETaMH MTPOUCXOXKICHUS YeIoBeKa, (poTorpaduu HaXOJAO0K MCKOMAEMBIX OCTATKOB YEJIOBEKa,
CKEJIET YEJIOBEKA, MOJEJb 4Yepela 4esIOBEKa U 4Yepena IUMIAaH3€, MOJENb KHCTH YEJIOBEKa U
KHCTHU IIMMIIaH3€, MOJIEIHN TOPCa IPEIKOB YEJIOBEKA.

JlaGopaTtopnas pabora «/3yueHue ocOOEHHOCTEH CTPOCHHMS CKeJeTa 4YeJOBEeKa,
CBS3aHHBIX C MIPSIMOXOKICHUEM).

IIpakTHyeckas padora «/3ydyeHue 3K0JOTNYECKUX aJaNTalUNA YEITOBEKA».

Tema 6. OJxosorusi — Hayka O B3aHMOOTHOIICHHUSIX OPraHu3MOB H
HAJI0PraHU3MEeHHBIX CHCTEM € OKPY:Kalollei cpeaoi

3apoxaeHrue U pa3ButHe sKkojoruud B Tpydax A. ['ymOombara, K. @. Pymee, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaum skonoruu. CBsi3b
9KOJIOTMH C APYTHMHU HayKaMH.

Metonsl skonoruu. [loneBbie HaOMOAEHNUA. DKCIEPUMEHTHI B AKOJIOTUU: IPUPOJHBIE U
naboparopHble. MoenupoBaHyue B 3KOJOTMU. MOHUTOPUHT OKpYKaloled CpeJibl: JIOKaJIbHBIH,
PETrHOHANBHBIN U TI100aIbHBIH.

3HAaueHUE DKOJOTMYECKMX 3HAHUM JUIS 4YEJIOBEKAa. DJKOJIOIMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBA3€H 4eJIoBEUeCTBA C MNpuUpoaod. POpMHUpPOBAHHE DSKOJOTHYECKOW KYJIbTYpbl M
HKOJIOTMYECKOI rPaMOTHOCTH HACEJICHUSI.

JleMoHCTpanuu

[Toptpetsr: A. I'ym6omasar, K. @. Pynse, H. A. Cesepuos, 3. I'ekkens, A. Tencnu, B. H.
Cykaués.

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

JlabopaTopnasi padora «l3y4ueHne METOI0B YKOJIOTUYECKUX UCCIIET0BAHUI.

Tema 7. Opranusmsl 4 cpefa 0OUTaAHUSA

Okonoruyeckrue (aKTopbl W 3aKOHOMEpHOCTH MX JedctBus. Knaccudukanus
HKOJIOTHUECKUX  (aKkTOpoOB:  abMOTHYecKHWe, OMOTHYEecKHe, aHTpomnoreHsHele.  OOmue
3aKOHOMEPHOCTH JIeMCTBUS 3KoIornyeckux paktopos. [Ipasuno munnmyma (K. [npenrens, 1O.
JIu6ux). TonepaHTHOCTH. DBPUOMOHTHBIC U CTEHOOUOHTHBIE OPTAHU3MBI.

Abuotnueckue ¢akropbl. CBeT Kak 3kojoruueckuil paxrop. JlelicTBue pa3HbIX y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. ODKOJOTWYECKHE TPYIIBl PACTEHUM M JKUBOTHBIX IO
OTHOLIEHUIO K cBeTy. CurHanpHas posb ceera. doTonepnoausm.

Temnepatypa kak skonorudeckuil ¢akrop. [leiictBue TemmepaTypsl Ha OpPraHU3MBL.
[TorikniIOTEpMHBIE U TOMOMOTEPMHBIE OPTaHNU3MBbL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

Bnaxxnocte kak skosorumueckuit ¢akrop. IlpucnocoOnenuss pacTeHuil K MOAICPKAHUIO
BojHOro Oamanca. Kiaccudukanms pacteHuid mo OTHouIeHHIO K Boje. IlpucnocoOnenus
YKUBOTHBIX K U3MEHEHHIO BOJJHOTO PEXUMA.



Cpenpl oOuTaHMS OPraHM3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, IMOYBEHHAs, TTyOWHHAas
NOJNOYBCHHAsl, BHYTPHOpraHU3MeHHas. DHU3MKO-XMMHUYECKHE OCOOCHHOCTH cpell OOWTaHHA
opranu3MoB. [Ipucrnocobiaenns opranu3MoB K )KU3HU B pa3HBIX cpeiax.

buonoruueckue putmel. BHennue u BHyTpeHHHE pUTMbL. CyTOYHBIE U TOJIUYHBIC PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBHI JKU3HH.

XKuznennsie Gopmbl opranu3moB. [lonsarue o >xusHeHHoi ¢opme. KuzneHHBIE (OPMBI
pacTeHMii: nepeBbs, KYCTAPHHKH, KYCTApHUYKH, MHOTOJICTHHE TPAaBbl, OJHOJICTHHE TpPAaBBHI.
JKuznenneie (GoOpMBI KHMBOTHBIX: THIPOOHMOHTHI, TE€OOMOHTHI, a’pOoOMOHTHL. (COOCHHOCTH
CTpOEHUS U 00pa3a KU3HU.

buotnueckne  Qaxkroppl. Buasl OMOTHUECKMX  B3aMMOJACHCTBHIA:  KOHKYPEHIIHA,
XHUIIHUYECTBO, CUMOMO03 1 ero (opmel. [lapazutusm, Koomeparus, MyTyajTu3M, KOMMEHCATU3M
(KBapTUpaAHTCTBO, HaxyieOHW4YecTBO). Herpoduyeckne  B3auMMOIEUCTBHS  (TONMUYECKHUE,
dopuueckue, (hadpuyeckue). 3HauyeHUE OMOTHYECKUX B3aMMOJCHCTBHMA IS CYIIECTBOBAHUS
OpraHu3MoOB B cpejie ooutanus. [IpHHIMT KOHKYPEHTHOTO HCKIIFOYCHHUS.

JleMoOHCTpaL U

Tabmuipl 1 cxeMbl: «IKonoruueckue GakTopbl», «CBETOBOM CHEKTP», « IKOIOTHUECKUE
TPYMIBI )KUBOTHBIX IO OTHOIIEHUIO K CBETY», «TerIOKpOBHBIE )KUBOTHBIE», «XOJOAHOKPOBHBIC
KHUBOTHBIE», «DU3HONIOTHYECKHE aJanTalud KUBOTHBIX», «Cpenbl OOUTAaHUS OPTaHU3MOBY,
«buonornyeckue puT™Mb», «OKu3HeHHbIE POPMBI pacTeHUY, «KHU3HEHHBIE (DOPMBI JKUBOTHBIXY,
«JKocHucTeMa IMUPOKOIUCTBEHHOTO Jieca», «IKOCHCTeMa XBOiHOro necay, «llemu mutanusy,
«XuiauvectBoy, «Ilapasutuzmy, «Konkypenuus», «Cumonosy», «KommeHcanuzm».

OGopynoBaHue: TepObapuu pacTCHH W JKUBOTHBIX, MPHCIIOCOOJICHHBIX K BIUSHUIO
pa3MYHBIX  JKOJIOTWYECKHX  (HAKTOPOB, TepOapull  CBETOJIOOMBBIX, TEHEIIOOMBBIX |
TEHEBBIHOCJIMBBIX PACTEHUH, CBETONIOOMBBIC, TCHENIOOMBBIE M TEHEBBIHOCIMBBIE KOMHATHBIC
pacTeHus, repOapuM ¥ KOJUJIEKUUU TEIUIOIIOOMBBIX, 3UMOCTOHMKHUX, MOPO30YCTOMUYMBBIX
pacTeHMii, 4Yydena MNTHULl U 3Bepel, repOapuu pacTeHHH, OTHOCSIIMUXCS K Trurpopuram,
KcepopuTaMm, Me30(puTaM, KOMHATHBIE PACTEHHs JaHHBIX TPYIN, KOJUIEKIHUH IKUBOTHBIX,
oOHuTaIOIUX B pa3HbIX Cpeiax, repOapuu U KOJUIEKLIUU PacTeHUH M KMBOTHBIX, 00JIala0IINX
YepTaMu TMPUCHOCOOJIEHHOCTH K CE30HHBIM M3MEHEHUSM YCIOBHM KH3HHM, Tepbapuu u
KOJJICKIIMM PACTEHWH W JKUBOTHBIX PA3JIMYHBIX JKU3HEHHBIX (POPM, KOJUICKIIUH KHUBOTHBIX,
YYaCTBYIOUIMX B Pa3IMYHBIX OMOTHYECKUX B3aHMMO/ICHCTBHSIX.

JlaGopaTopHas paGora «BrIsgBieHHe TPUCTIOCOOIEHUN OPTaHU3MOB K BIIUSTHUIO CBETa.

JlaGopaTtopnas pabora «BblsiBieHHEe NpPUCHOCOONEHUN OPraHU3MOB K BIMSHUIO
TEMIIepPaTyphI».

Jlaboparopnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTCHH W3 pPa3HBIX MeECT
oOUTaHUSY.

Tema 8. Jxo10rust BUAOB M NOMYJIALMI

DKOJIOTHYECKHE XapaKTePUCTUKU MOMyIsuu. [lomyssiust kak Ouojornueckasl cucreMa.
Pons HeomgHopomHOCTH cpefbl, puznueckux OapbepoB W OCOOCHHOCTEW OMOJOTHH BHUAOB B
(bopMHpPOBAHNUHN MPOCTPAHCTBEHHOM CTPYKTYphI oMy suil. OCHOBHBIE TIOKA3aTEIH MOMYJISALUH:
YHUCJICHHOCTh, IJIOTHOCTh, BO3pAacTHAas M MOJOBas CTPYKTYpa, POXKAAEMOCTh, NMPHUPOCT, TEMII
pOCTa, CMEPTHOCTH, MUTPAIIHSL.

Dkonornyeckast CTpykTypa momymsanud. OIleHKa YHCICHHOCTH TOMmyJsaiud. J{nHamuka
HOMYJSAUK U e€ peryisinus. buotuueckuil noreHuman nonysasuuu. MoenupoBaHue JUHAMUKA
nonynsuu. KpuBble pocTa uucieHHOCTH momynsuud. KpuBble BbDKHMBaHUS. Perymsmus



YUCIIEHHOCTU TMOMYNSALMHA: POJb (PaKTOPOB, 3aBUCSIIUX M HE 3aBUCAUIMX OT IUIOTHOCTH.
OKoJjoru4eckue crpareruu Buaos (- u K-crparerun).

[Tonsatue 00 »HKoNMOrMYecKo Huie BUAa. Mecroobutanue. MHOroMepHas MO
skosornueckor Humm JIx.M. Xaruuncona. Pazmepsl skonorndeckoil Humud. [loreHnumanbHas u
peann30BaHHAas HUILIN.

Bun kak cucrema nomymsuuil. Apeanbsl BUAOB. BuIbl M HMX JKU3HEHHBIE CTPATErHH.
DKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTU TIOBEJIECHUS M MUTpalMil >KUBOTHBIX. bHoOJIornueckue HWHBa3HUU
YyKEpPOJHBIX BUOB.

JleMoOHCTpaL U

IToprper: Ix. M. XaTuynHCOH.

Tabmuie! 1 cxeMbl: «DKOJIOTHYECKHUE XapaKTePUCTUKU Monyasuny, «lIpoctpancTBennas
CTPYKTypa mnonyiasiuun», «Bo3pacTHble mNHUpaMuipl MNOMyIsIuu», «CKOPOCTh 3aceleHus
MOBEPXHOCTU 3EMJIM pPa3Iu4YHbIMU OpraHuzMamu», «Mojens skonoruueckod Humm J[x. U.
XaTuynHCOHAY.

O6opynoBanue: repOapuu paCTeHUA, KOJIEKIIUN KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucnocoOneHust ceMsH pacTeHUN K PACCETCHUIOY.

Tema 9. Jxos10rus cood1EecTB. IKOJOrH4YeCKHe CHCTEMBbI.

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

Okocucrtema kak oTkpeitasg cucrema (A. JIx. Tencnum). DyHKUMOHANIBHBIE OJIOKU
OpraHM3MOB B 3KOCUCTEME: IPOAYLEHTbI, KOHCYMEHThI, peayLeHThl. Tpoduueckue ypoBHHU.
Tpoduueckue nenn u cetu. Abnorndyeckue OIOKK dKocucTeM. [10UBBI M MIIBI B 9KOCHCTEMAX.
KpyroBoport BeliecTB U MOTOK 3JHEPTUU B IKOCUCTEME.

OcCHOBHBIE [TOKA3aTENHN YKOCUCTEMBI. buomacca u npoayKius. DKOJIOrH4ecKrue MUpPaMuibl
yucesl, 0MoMacchl U SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKIeccuu. IlepBuuHble U BTOPUYHBIE CYKLECCHHM U HUX
NPUYMHBL. AHTPONOTEHHBbIE BO3JCHCTBUS Ha Cykieccud. KiuMakcHoe cooOIIecTBO.
buopa3Hoobpasue u noaHoTa KpyroBOpoTa BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[TpuponHbIe 3KOCUCTEMBI. JKOCUCmEMbl 03€p U peK. DKocucmemvl Mopeu U OKeaHos.
DKrocucmemvl myHop, i1ecos, cmenetl, Ny CmvlHb.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. Arposkocucrema. ArponeHos. Pasmuuus mexnay
AQHTPOTIOTEHHBIMH ¥ TIPUPOHBIMU SKOCHCTEMAMH.

YpboskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['opojckas ¢uopa u ¢dayHa.
CunanTpomnuzanus ropojckoi ¢ayHbl. buomornueckoe #  XO3SHCTBEHHOE 3HAUCHUE
arpo’KOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH  (OPMHUPOBAHUSA  OCHOBHBIX  B3aMMOJEWCTBMM  OpPraHU3MOB B
sKocucTteMax. Ponb kackadnoeo sghgexkma u 6u008-30upuxamopos (Kurouesvix 6udos) 6
@yukyuonuposanuu  dxocucmem. llepeHOC DHEPTUHM U BEIIECTB MEXAY CMEXKHBIMU
HSKOCHUCTEMaMU. YCTOMUMBOCTh OpPraHU3MOB, NOMYJISUMA M OSKOCUCTEM B  YCIOBHUAX
€CTECTBEHHBIX U aHTPONOTEHHBIX BO3/ICHCTBUI.

Mexanuzmvl  6030eticmeusi  3a2psA3HEHUll  pA3HLIX MUNO08 HA  CYOOP2AHUSMEHHOM,
OpP2aHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOIOSUHECKO20
HOPpMUPOBAHUSI AHMPONO2EHHO20 B030eticmeusi. MeToI0JIOTUs MOHUTOPHHIA €CTECTBEHHBIX U
AQHTPOIOTEHHBIX 3KOCUCTEM.



JleMoHCTpauMu

IToptper: A. JIx. Tencnu.

Tabmuubl u cxemsl: «CTpyKTypa OHOLIEHO3a», «DKOCUCTEMA MHUPOKOJINCTBEHHOTO JIECay,
«JKocucTeMa XBOWHOrO Jecay, «DyHKIMOHANbHBIE TPYNIbl OPraHU3MOB B HSKOCHCTEME,
«KpyroBopor BemectB B 23kocucteMey», «llenmn nuTaHus (macTOMINHAS, JIETPUTHAS)»,
«DKOJIOTHYECKas MUpaMUIa YHCeT», « IKOJIIOTHUECKas mupamMuia OnoMacce», «IKOJOTHUECKas
nupampaa sHeprum», «OO0pazoBanue Oosota», «llepBuynas cykueccus», «BoccraHoBieHue
Jeca moclie moxapa», «IKocUcTeMa 03epa», «ArporeHos», «KpyroBopoT BelIeCTB M IMOTOK
SHEPruu B arpoieHosey, «IIpumepsl ypooIKOCUCTEM.

Ob6opynoBanue: repbapuu pacTeHUU, KOJJICKIUH HACEKOMBIX, Yydesia NTHUI[ U 3BEpeH,
repOapuu KyJIbTYPHBIX U AUKOPACTYLINX PACTCHUN, aKBApUyM KaK MOJIENIb SKOCUCTEMBI.

IIpakTuyeckasi padora «l3yueHue u onrcanue ypo0dIKOCHCTEMBI».

Jladoparopnasi pa6ora «/3yueHue pasHOOOpa3usi MEJIKMX TTOYBCHHBIX YWICHHCTOHOTHX B
pa3HbIX HIKOCUCTEMAX ).

IKCKypeusi «IKCKYpCcHs B THIWYHBIN OHOreoneHo3 (B ayOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOJIOJIbHBII UM TOWMEHHBIH JIYT, 03€p0, O0JI0TO)».

IKeKypeust «IKCKYpCHsl B arpodKOCUCTEMY (Ha TMOJIe WIH B TEIUTMYHOE XO3SHCTBO)».

Tema 10. Buocdepa — rinodanbHas 3KkocucTeMa

buocdepa — obmerianerapuas 00ojg04Yka 3eMiIH, TJe CYIIECTBYET WM CYIIECTBOBAja
*u3Hb. PazButue npencrasienuii o ouocdepe B Tpyaax J. 3tocca. Yuenue B. U. Bepnaackoro o
ouocepe. O6mactu 6uochepsl u e€ cocra. JKupoe BemecTBo Ouocdeps! 1 ero GyHKIUU.

3aKOHOMEPHOCTH CymecTBoBaHUS Onocheprr. OcodeHHOCTH OMochepsl Kak TiodambHON
skocucTeMmbl. JluHammdeckoe paBHoBecue B Omocdepe. KpyroBoporel BemectB U
OHoreoXMMHYECKHe HUKIIBI (yriiepoa, a3oTa). PUTMuuHOCTS siBIieHU# B 6uocdepe.

3onanbHOCTH OuOCchepsl. [lonarue o Guome. OCHOBHBIE OMOMBI CYIIU: TYH/pa, XBOIHbBIE
jeca, CMEIIaHHbIE U MIMPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHbI, IIyCThIHU, TPOIIUYECKHUE JIECa,
BBICOKOTOphsl. Kimar, pacTuTenbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIH.

Ctpyktypa ¥ (QYHKIHMS SJKHBBIX CHCTEM, OIEHKa HX PECYpPCHOTO TMOTEHIMana u
O6uochepHbIX QYHKIUI.

JleMoOHCTpaLun

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

Tabmuuel u cxemsl: «I'eocdepsr 3emnu», «Kpyrosopot azora B npupone», «Kpyrosopot
yriaeposaa B nmpupoae», «Kpyropopor kuciopoaa B npuponae», «KpyroBopor Boabl B IPUPOIE,
«OcHoBHBIE OWOMBI cymmny, «Kimumarunueckue mosica 3emum», «Tynapay, «Taiiray,
«C™memannbii  necy, «lllupokonmucTBennbit sec», «Ctenb», «CaBanHay, «llycThiHY,
«Tponmyeckuii mecy.

Ob6opynoBanue: repdapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIMU )KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kamouias cpeaa

DKOJIOTHYECKHE KPU3UChI W WX TpUYHHBL. Bo3jaeiicTBue denmoBeka Ha Owocdepy.
3arpsi3HeHue BO3MyIIHOM cpenpl. OxpaHa Bo3ayxa. 3arps3HeHHME BOAHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Pazpymienue nousel. OXpaHa IOYBEHHBIX pecypcoB. MI3MeHeHMe KinMara.

AHTpOIIOTEHHOE  BO3JCMCTBHE Ha pPACTUTENbHBIK M KMBOTHBIM Mmup. OxpaHa
pPacTUTEIBHOTO U KUBOTHOTO MHpa. OCHOBHBIE MPUHIMIIBI OXPaHbI MPUpPoAbl. KpacHble KHUTH.
Oco60 oxpansiembie npupoansie Tepputopun (OOIIT). borannyeckue caasl U 300J10TrHYECKHE
MapKH.



OcHOBHbBIE IPUHIIUIIBI YCTOMUMBOIO Pa3BUTHUS YeNIOBEUECTBA W MPHUPOAbI. ParronanbHOe
NPUPOJIONIONB30BAHUE M COXpaHeHHe Ouojoruueckoro pasHooOpazus 3emnu. OOmme
3aKOHOMEPHOCTH TJIOOATBHBIX IKOJIOTHYECKUX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpU3HCca
U €r0 BEpOSITHBIEC OCIEACTBHSL.

Pa3BuTHe METOJAOB MOHUTOPWHTA Pa3BUTHsS ONACHBIX TEXHOTCHHBIX IMPOIIECCOB.
Cucmemnvle uccnedosanus nepexooa K pecypcocbepezaioujell U KOHKYPEHMOCHOCOOHOI
aHepeemuke. buonocuyeckoe pasnoobpasue u douopecypcuvl. Hayuonanvhvie ungopmayuontsie
cucmemvl, obecneuugaroujue O00CMyn K UHDOPpMAYUU NO COCMOAHUIO OMOEIbHLIX U008 U
axocucmem. OCHOBbI dKOpeadburumayuy IKOCUCmem U cnocooos Hopbovl ¢ OUONOBPENCOEHUAMU.
Pexoncmpykyus mopckux u HazemHuix 5KOCUCmeM.

JleMoOHCTpaL U

Tabmunpl u  cxembl: «3arpsizHeHue arMmocdepbl», «3arps3HeHue ruapocdepb»,
«3arpszHenne 1mouBbl», «[lapuukoBblii  3ddekT», «Ocobo oxpaHseMble NPUPOAHBIE
TeppUTOPUNY, «MOJENHN YIIPABISIEMOTO MUPAY.

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



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'MHN
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOSHUS OOYYAIOIIUMUCS
MIPOrpaMM CPETHETO OOIIEeTr0 00pa30BaHus: TMIHOCTHBIE, METAIIPEIMETHBIC U IIPEIMETHBIC.

B cTpyKkType JTUYHOCTHBIX Pe3yJIbTaTOB OCBOCHHS MPOTPaMMBbl 110 OHMOJIOTMH BbIIEICHBI
CIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKOM  Tpa)kIaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIBHOCTH M CaMOOIPEAENICHUIO,
Hanuyue momueéayuu K OOydeHHIO OWOIIOTHH, yeleHanpaeieHHoe pazeumue BHYTPEHHUX
yOeXAeHUI JTMYHOCTU Ha OCHOBE KJIIOYEBBIX LIEHHOCTEW M MCTOPUUECKUX TPAJULUN pa3BUTHUS
OMOJIOTUYECKOT0 3HAHUS, 20MOBHOCMb U CHOCOOHOCHb OOYUYaAIOIUXCSl PYKOBOJACTBOBATHCSA B
CBOCH  JEATENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMM  yYCTaHOBKAMH, TPUCYLIIUMH  CHUCTEME
Ouosoruueckoro  oOpa3oOBaHMsS, Haauuue NPABOCO3HAHUS  DKOJIOTMUECKOH  KYJIbTYpBI,
CcnocobHoCmu cmagums UEIN U CTPOUTH SKU3HEHHBIE I1JIaHBI.

JIn4HOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPaMMBbI 110 OMOJIOTHH JOCTHUTAIOTCSA B €IMHCTBE
yueOHOM M BOCIUTATEIBHON AEATEILHOCTH B COOTBETCTBHM C TPAAUIIMOHHBIMH POCCUUCKUMU
COMOKYJIbTYPHBIMH, UCTOPUUCCKUMHU U JYXOBHO-HPABCTBCHHBIMHW LNCHHOCTAMMU, NPUHATBIMA B
oOmiecTBe TpaBUJIaMH W HOPMaMHu TOBEJCHUS M CIIOCOOCTBYIOT MPOIlECCaM CaMOIO3HAHUS,
CaMOBOCITUTAaHUSI U CaMOPAa3BUTHsI, Pa3BUTHS BHYTPEHHEH MO3UIMH JIUYHOCTH, MATPUOTH3MA U
YBa)XEHUSI K 3aKOHY U IPABOIMOPSAKY, YEJIOBEKY TpPyJda U CTapIIeMy MOKOJIEHHUIO, B3aUMHOTO
YBaXCHMU, GCpC)I(HOFO OTHOILICHUSA K KYJIbTYPHOMY HaCJICOIUrO u TpaauuusaM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKarolIeu cpee.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHHS yueOHOro npeamera «buomorus» MOMKHBI OTpaXkaThb
TOTOBHOCTh M CHOCOOHOCTH OOYHaroIUuXcsi pyKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
HOSHIII/ICﬁ JIUNYHOCTHU, CHUCTEMOU HOCHHOCTHBIX OpI/ICHTaHI/II\/JI, IMO3UTUBHBIX BHYTPCHHUX
yOEXKJIEHU, COOTBETCTBYIOIIMX TPAJUIMUOHHBIM IIEHHOCTSM POCCHUUMCKOTO  OOIIecTBa,
pacuIipeHre KU3HEHHOTO OIbITa U OMbITA AESITENFHOCTH B IMPOIIECCE PeaTu3allid OCHOBHBIX
HAIpPaBIEHU BOCIIUTATENBHOMN I€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpaKIaHCKOro BOCIIUTAHMS

Cc()OPMUPOBAHHOCTh TPAKIAHCKOW MO3WUIUU  OOYYArOmIerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAaHHE CBOMX KOHCTUTYLIMOHHBIX TMpaB M OOSA3aHHOCTEH, yBakeHHWE 3aKOHa U
MIPABOITOPSIJIKA;

TOTOBHOCTH K COBMECTHOU TBOpquKOﬁ ACATCIIBHOCTH IIPpHU CO3JaHUU y‘-IC6HBIX IIPOCKTOB,
pelIeHnr y4eOHbBIX U MTO3HABATENbHBIX 33/1a4, BHITOJTHEHUH OMOIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPEIENATh COOCTBEHHYIO TO3HMIIMIO TI0 OTHOIICHHIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMCHUC YUYUTBIBATH B CBOUX )]efICTBHHX HeO6XO}II/IMOCTL KOHCTPYKTUBHOI'O
B3aMMOJICHCTBUS JIOJIEH ¢ pa3HBIMU yOEKICHUSIMHU, KYIbTYPHBIMH [IEHHOCTSIMH U COLIMATHHBIM
MOJIOKEHUEM;

TOTOBHOCTb K COTPYAHHYECTBY B IPOHECCEC COBMECTHOI'O BBIITOJIHCHHUA y‘—Ie6HI)IX,
MMO3HABATCJIbHBIX W HCCICAOBATCIBCKUX 3ala4d, YBaXUTCJIBHOTO OTHOLICHUA K MHCHHUIO
OTIIIOHEHTOB MPH 00CYXJACHUU CIIOPHBIX BOMPOCOB OMOIIOTHYECKOTO COACPIKAHMUS,

TOTOBHOCTH K TYMaHUTApPHON U BOJIOHTEPCKOU NIEATEIBHOCTH;



2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON IPKTAHCKOW UACHTUYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepe]] PoIMHOMN, ropmocTH 3a CBOW Kpai, CBOIO
Ponuny, cBOH S3BIK M KYJIBTYpPY, IPOIJIOE U HACTOSLIEE MHOTOHALIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHE K MPUPOJAHOMY HACIEIWI0 M IAMITHUKAM IPUPOJIBI,
JIoCTXeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTHUSIX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHCKMX YYEHBIX B CTAHOBJIIEHUE M pa3BUTHE
OHMOJI0TUH, TOHUMAaHKS 3Ha4€HUsl OMOJIOTHH B IO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

ujciHast yOe:KIEHHOCTh, TOTOBHOCTH K CIIY’)KCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUKCKOr0 HApOAa;

c(OpPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO ITOBEICHHUS;

CIIOCOOHOCTh OLIEHUBATh CUTYAIlMI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIIETro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOIMTENSM, CO3/JaHHUI0O CEMbHM HAa OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOM KU3HM B COOTBETCTBUU C TPAIULIMSIMH HAPOJIOB
Poccumn;

4) 3¢TeTHYECKOI0 BOCIIUTAHMS:

ACTETUYECKOE OTHOILICHHE K MHUPY, BKJIIOUAsi CTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

MMOHUMaHHUE SMOIMOHAJIBHOTI'O BO3/IEUCTBUS KUBOM NPUPOBI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BHUJIAX MCKYCCTBA, CTPEMJICHUE IPOSBIATH
KauecTBa TBOPUYECKOM JIMUHOCTH;

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

MOHMMAaHNE U peann3alus 3J0pOoBOro U 06e30MacHOro oopasa *KU3HU (370pOBOE MUTAHUE,
COOJII0/ICHNEe TUTUEHUYECKUX MPaBUI U HOPM, COAJaHCUPOBAHHBIM PEKUM 3aHSITHH U OTIbIXA,
perynsipHasi (u3uYecKas aKTHBHOCTh), OEpPEeXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3MUECKOMY U TICUXHUUECKOMY 3/I0POBBIO;

MOHMMAaHWE I[EHHOCTH TIPaBUJ HWHAMBHUIYATbHOTO M KOJUIEKTHBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIOJICH;

OCO3HAHUE TOCJIEICTBUI M HENMPHUSATHS BPEIHBIX MPUBBIYEK (YMOTPEOJICHHS AIKOTOJS,
HAapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPY/Y, OCO3HaHHE [IEHHOCTU MacTepCcTBa, TPYI0Jt00ue;

TOTOBHOCTb K aKTUBHOM JIEATEIHHOCTH TEXHOJIOTHYECKON M COIMAILHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH  TaKyHO
JIeATETbHOCTb;

UHTEpEC K pa3iuyHbIM cepam mpodeccnoHanbHON AESTeTbHOCTH, YMEHHE COBEpIIATh
OCO3HaAHHBIN BEIOODP OymyIeit mpodeccuu 1 peaan30BbhIBaTh COOCTBEHHBIE )KH3HECHHBIE TUTAHBL;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHHIO U CaMOOOpPA30BAaHUIO Ha MPOTSHKEHUHM Bcel
KU3HU;



7) IKOJIOrM4eCcKOro BOCIMTAHMS:

HKOJIOTHYECKH I1eJIecO00pa3Hoe OTHOILIEHHE K MPUPOE KaK UCTOUYHUKY KH3HH Ha 3emIe,
OCHOBE €€ CYIIECTBOBAHHS;

HOBBIIIEHUE YPOBHS SKOJIOIMYECKON KYJIbTYpbl: IPUOOpPETEHUE OIbITa IJIaHUPOBAHUS
HOCTYIIKOB M OLIEHKH UX BO3MOJKHBIX ITOCIIEICTBUH JUIsl OKPY>KAIOLIEH Cpe/ibl;

OCO3HAHME TTI00ATBHOTO XapaKTepa KOJOTHYECKUX MPoOIeM U IMyTel UX PEeLICHHUS;

CHOCOOHOCTh HCIIOJIB30BATh NMPHOOpPETaeMble MIPU M3YUYEHUH OMOJOTMH 3HAHUS U YMEHUS
IpPU pEIIEHUuH MpoOsieM, CBS3aHHBIX C palMOHAJIBHBIM IPHPOJONOJIB30BaHHEM (COOII0AEHNE
IpaBUJI MOBEJCHUs B INPHUPOJIE, HANPABICHHBIX HAa COXpPAHEHUE PABHOBECHsI B JKOCHCTEMaX,
OXpaHy BUIOB, YKOCHCTEM, Orochepsl);

AKTUBHOE HEINPUITUE NCUCTBUM, MPUHOCAIIUX BPEH OKPYXKAIOUIEH NPUPOJHOM Cpelne,
YMEHHUE MPOTHO3MPOBATH HEOJIAroNpHUsATHBIE SKOJIOTMYECKUE MOCIEICTBUS MPEANPUHUMAEMbIX
JICUCTBUI U MPEIOTBPAILATh HX;

HaJIMYUE Pa3BUTOIO HKOJOTUYECKOTO MBIIUIEHUS, SKOJOTMYECKOM KYyJIbTYphl, OIbBITA
JESTEIIbBHOCTH  DKOJIOTUYECKOW  HAlpaBJICHHOCTH, YMEHHS PpPYKOBOJCTBOBATbCSI HMHU B
[IO3HABATEJIbHOM, KOMMYHUKAaTUBHOM W COLIMAIBHOM NpakTHKE, TOTOBHOCTH K Y4YacTHIO B
IPAaKTUYECKOH 1eATEIbHOCTH 3KOJIOTHYECKON HallPaBICHHOCTH;

8) HeHHOCTH HAYYHOI'0 O3HAHMA:

c(OpMUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3sBUTHsI HAyKl M OOLIECTBEHHOM IpPAaKTUKH, OCHOBAaHHOIO Ha JUajore KyjibTyp,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEPLIECHCTBOBAHUE S3bIKOBOM M UNTATEJIbCKON KYJIBTYpPbI KaKk CPEICTBA B3aUMOJICHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHue cneuu(Uuku OHONOrMHM Kak HayKH, OCO3HaHMsS €€ posid B (OPMHPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHUS, CO3/1aHUU LIEJIOCTHOTO NPEACTaBICHUs 00 OKpYKarolleM
MUpPE Kak O €IWHCTBE MpHUPOAbI, 4YeloBeKa M OO0IlecTBa, B MO3HAHUM IPUPOJTHBIX
3aKOHOMEPHOCTEH U pelIeHuH NpooeM COXpaHEeHUs! IPUPOTHOTO PaBHOBECHS;

yOeXIEHHOCTh B 3HAUUMOCTH OMOJIOTMHU JUIsl COBPEMEHHOW LMBUIIM3ALMU: 0OecreueHus
HOBOT'O YPOBHS pa3BUTHsS MEIMIIMHBI, CO3JaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CITOCOOHBIX
pemath pecypcHble MpoOaeMbl pa3BUTUS YEJIOBEUECTBA, IIOUCKA MyTeH BbIXOJA U3 TI00aIbHbBIX
HKOJIOTMUYECKUX NPOoOJIeM U oOecreueHus nepexoa K yCTOHUMBOMY Pa3BUTHUIO, PallMOHATIbHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB U (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKMX 3HAHWI B IIENSAX MOBBIMIEHUs OOIIeH
KYJIbTYpPbl, €CTECTBEHHO-HAy4YHON T'pPAMOTHOCTH, KaK COCTAaBHOM 4YacTH (PYHKIMOHAIbHON
rPaMOTHOCTH o0yuarouuxcs, GopMUpyeMoil Ipu U3y4eHUU OUOJIOTHH;

NOHMMAHHE CYIIHOCTH METOJOB IIO3HAHMS, MCIIONb3YEMBIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJb30BaTh IOJIydyaeMble 3HAHUS Ul aHaluu3a M OOBSCHEHUS SBICHUN
OKpY’KAIoIIero MHUpa M MPOUCXOIAINIMX B HEM H3MEHEHUH, yMEHHE JenaTh O00OCHOBAHHBIE
3aKJIIOUYEHUSI Ha OCHOBE HAy4YHBIX (DAKTOB M HMEIOIIMXCS JAHHBIX C LENbI0 IMOTYYSHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIBHO HCIOJBb30BAaTh OMOJIOTUYECKHE 3HAHUS ISl peIIeHUs
po0JieM B peabHBIX )KM3HEHHBIX CUTYAIIMSIX;

OCO3HAaHHE IIEHHOCTH HAay4YHOH N1eATeNbHOCTH, TOTOBHOCTh OCYIIECTBISATh MPOEKTHYIO U
MCCIIEIOBATENBCKYIO AESITEIEHOCTh HHAUBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTh M CIOCOOHOCTh K HEMPEPHIBHOMY O0pa30BaHUIO M CaMOOOpa3OBaHHIO, K
AKTUBHOMY IIOJTYYCHHUIO HOBBIX 3HAaHUU II0 61/IOJIOI‘I/II/I B COOTBCTCTBHU C XHU3HCHHBIMU
NOTPEOHOCTSIMHU.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe pe3yNIbTaThl OCBOCHHUS y4eOHOro mpeamera «bHOJOTHsS» BKIIOYAIOT:
3HaUMMBIC JUIS  (OPMHpPOBAHUS MHPOBO33PEHUS  OOYYAIOMIMXCS  MEXKIUCIUTUTMHAPHBIC
(MeXTpeaMeTHbIE) OOIIeHAyYHbIE TIOHITHS, OTPAXKAIOIIUE 1IEJIOCTHOCTh HAYYHON KapTUHBI MUpPa
U crieniruKy METOJIOB IMO3HAHUS, UCIIOIh3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPIHs,
SIBIICHUE, TIPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIUI, TUIIOTE3d, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHsi, UCCIICJIOBaHHE, HAOIIOJIECHUE, W3MEPEHUE, SKCIICPUMEHT WU JPYTHE); YHHUBEPCAIbHBIC
ydeOHbIe JeHCTBUS (ITO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYISATHBHBIC), 00CCIICUMBAIONINE
dbopmupoBaHrue (PyHKIHOHAIBHON T'PAaMOTHOCTH M COLMAIbHOM KOMIETEHUUH O0YyYaroIIUXCs;
CIIOCOOHOCTE o0yJaronmxcs HCII0IL30BaTh OCBOCHHEIC MEXIUCIUTIIINHAPHBIE,
MHUPOBO33PCHUYCCKUE 3HAHUS M YHHUBEPCATbHBIC YUCOHBIC JCUCTBHS B II03HABATEIHHOW U
COIMAIbHOM MPAKTHKE.

B pesynbrare wu3yueHuss OHOJIOTMM Ha YpOBHE CpeIHEro oOmero oOpa3oBaHUS Yy
oOygaromerocss Oyayr copMupoBaHBI MO3HABATEIBHBIC YHUBEPCAIbHBIC y4eOHBIC EHCTBUS,
KOMMYHHKATHBHBIC YHUBEPCAIbHBIC YYCOHBIC JICHCTBHUS, PETYIATUBHBIC YHUBEPCAIbHBIC
yueOHbIe AeMCTBUSI, COBMECTHASI IEATEIBHOCTD.

MetanpeameTHble pe3ylbTaThl OCBOCHHS MPOrpaMMBI CPEJHEro o0Iero odpa3oBaHUs
JIOJKHBI OTPAXKATh:

OBRJ1ajieHHe YHHBEPCAJbHBIMU YU€OHBIMHU MO3HABATEIbHBIMH 1€l CTBUSIMU:

1) 6a3oBbIe JOrHYECKHE AeHCTBHUS:

CaMOCTOSITENNbHO (POPMYIMpPOBaTh M aKTyalU3UpOBaTh MpoOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIOJIb30BaTh TPU OCBOCHHHM 3HAHWUH MPUEMBI JIOTHUECKOTO MBIIIICHUS (aHAIH3a,
CUHTE3a, CpaBHEHUs, Kiaccudukanuu, 0000IIeHHUsI), PaCKPBIBATh CMBICT OHOJIOTHYECKHX
MOHSTH (BBIIEATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATH CBSI3U C APYTUMHU TOHIATUSIMH);

OTIPE/ICIIATh TEMH JEATEIHbHOCTH, 3a7aBas TapaMeTpbl U KPUTEPUHU WX JOCTHIKCHHS,
COOTHOCHTH PE3yIbTAaThl JICITSILHOCTH C TIOCTABICHHBIMU TICIISIMU;

UCIIONIb30BaTh OMOJIOTHYECKHUE TOHSTHUSI JUisi OObACHEHUs (AKTOB U SIBICHUU KUBOU
MPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYKJCHUS (MHIYyKTHUBHBIC, JCIyKTHUBHBIC, IO aHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUYHUS B PACCMATPUBAEMBIX SIBICHUSX, (OPMYIUPOBATH
BBIBOJIBI U 3aKJTIOUCHUS,

MPUMEHSTh CXEMHO-MOJIENbHBIE CPEACTBA JUIS MPEACTABICHUS CYIIECTBEHHBIX CBS3eH U
OTHOIIICHUN B W3y4aeMbIX OHMOJOTUYECKHX OOBEKTaxX, a TaKKe MPOTHBOPEUYMM PAa3HOTO POJa,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIMOHHBIX HCTOYHUKAX

pa3pabaTeIBaTh TUIAH PEIICHUs TPOOJIEMBI C YUETOM aHAIIM3a UMEIOIINXCS MaTepHAIbHBIX
¥ HEMaTepUAIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHUBBI B JEATCIILHOCTH, OIEHUBATH COOTBETCTBUE PE3YJIbTATOB IIEIISIM,
OIICHUBATh PUCKH TOCIICICTBUN JACSITEILHOCTH;

KOOPJIMHHUPOBATh M BBIMOIHATH, pPa0OTy B YCIOBHSIX pPEaTbHOT0, BHUPTYadbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHUS;



pa3BUBAaTh KPEATHMBHOE MBIIUIEHUE NP PEILICHUH )KU3HEHHBIX POOIIEM.

2) 6a30BbIe HCCTET0BATEIbCKHE IEHCTBHS:

BJIAJICTh HaBBIKAMHU Yy4EOHO-HCCIEIOBATENbCKONH U MPOEKTHOW JIEATEIbHOCTH, HAaBBIKAMU
paspernieHus 1npoodisieM, COCOOHOCThI0 U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOMCKY METO/I0B
peLIeHHs] IPAKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METOA0B IIO3HAHUS;

UCITIOJIb30BaTh PA3JUYHBIE BUJBI ACATEIBHOCTH IO IOJIYYEHHIO HOBOTO 3HAHHS, €ro
UHTEpIpEeTaln, NPeoOpa3OBaHUIO U MPUMEHEHHIO B YUEOHBIX CHUTYallMsX, B TOM YHUCIE TpU
CO3JIaHUM Y4EOHBIX M COLIMATIbHBIX IIPOEKTOB;

(GopMHpOBaTh HAYYHBIA THUIl MBIIUICHHS, BJIAJETh HAYYHOW TEPMHHOJIOTHUEH, KIIOYEBBIMU
HNOHATUSMH U METOAAMU;

CTaBUTh M (OPMYIHUPOBATH COOCTBEHHBIE 3a7aud B OOpPa30BATENbHOM JAEATEILHOCTH U
KU3HEHHBIX CUTYaLUsX;

BBISBJIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3U M aKTyalM3UpOBaTh 3ajady, BBbIJBUIaTh
TUMOTe3y €€ peleHHs, HAaXOAWUTh AapryMEHTHl Ui JOKa3aTelbCTBA CBOUX YTBEPXKICHHIA,
3aaBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

aHAJM3UPOBaTh IIOJyYCHHbIE B XOJE pEIIEHHs 3aJaud pe3yJbTaTbl, KPUTHUYECKU
OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh H3MEHEHHE B HOBBIX YCIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYallHsIM, OLEHHUBATH IPUOOPETEHHBIN OIBIT;

OCYILECTBIISITh IIEJICHANIPABICHHBIN TOMCK IMEPEHOCAa CPEACTB M CIIOCOOOB JCHCTBUS B
po¢eCCHOHATILHYIO Cpeay;

yMeTh IEepEeHOCUTh 3HAHWA B  IIO3HABATEJIbHYI0 M  IPAKTUYECKYI0  00JIacTH
KHU3HEIEATEILHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00J1aCTeiH;

BBIJIBUT'aTh HOBbIE WJEM, NpPE/UlaraTb OpPUTMHAJIbHBIE IOJXOAbl U PEUICHUs, CTaBUTh
npoOJIeMbl U 3aJjauu, JIOMyCKaloIlue aJbTepHATUBHBIE PELICHHUS.

3) padora ¢ unopmanmeii:

OpUEHTUPOBATHCS B PA3IMYHBIX MCTOYHMKAX HMH(OpManuu (TEKCcTe yueOHOro mocolus,
HAY4YHO-TIOMYJISIPHON JMTEpaType, OMOJOTHUECKUX CIOBapsX M CIPaBOYHMKAX, KOMIIBIOTEPHBIX
06a3ax naHHbIX, B VIHTepHeTe), aHATM3UPOBaTh WHGPOPMALMIO PaA3IMYHBIX BUAOB U (hopMm
NPEJICTaBICHUS, KPUTUIECKU OLIEHUBATh €€ IOCTOBEPHOCTh M HEMPOTUBOPEYHBOCTb;

dbopMymHpoBaTh 3ampOChl M TMPHUMEHSATh PazIHMYHBIE METOJABI INPH IOHCKE U O0TOOpe
O6uonornyeckoi MHGopMaIK, He0OXOIUMOM /7S BHIIOJIHEHUS YUeOHBIX 3a/1a4;

npuoOpeTaTh ONBIT HCHOJIb30BaHUSA HH(POPMAMOHHO-KOMMYHUKATHUBHBIX TEXHOJIOTHH,
COBEPILIEHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOJIB30BAHMUS PA3ITUYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJIbHYIO (OpMYy MpeACTaBICHUS OHOIOrHYECKON
uHpopManuu (cxembl, rpaduKu, TuarpaMMsbl, TaOJIHUIIbI, PUCYHKH U JAPYTOe);

UCIOJIb30BaTh HAy4HbIN $3bIK B KauecTBE CpeAcTBa IMpH paboTe ¢ OHOIOTHYEeCcKOMH
uHpOpManueil: TPUMEHITh XUMHUYECKHe, (PU3MYecCKre W MaTeMaTUYeCKHe 3HAKH W CHMBOJIBI,
dbopmynel, a0OpeBUaTypy, HOMEHKJIATypy, HCIOJIb30BaTh W MpPeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMYECKHE CPEJCTBA HATIISAHOCTH;

BJaJE€Th HABBIKAMU PACHO3HABAHUS M 3alIMThl WHGpOpMANMK, HH(OOPMAIIMOHHON
0€30I1aCHOCTH JTMYHOCTH.

OsJaieHne YHUBEPCAILHBIMH KOMMYHUKATHBHBIMH 1€l CTBUSIMU:

1) o6menne:

OCYILECTBIISATh KOMMYHHKAIIUK BO BcexX cepax >KM3HU, aKTUBHO Y4acTBOBATh B JIMAJIOTE
WINA JIUCKYCCHU TI0 CYIIECTBY OOCYXTaeMOl TeMbl (YMEHHE 3a/1aBaTh BONPOCHI, BBHICKA3bIBATh



CY)XKJICHHUsSI OTHOCHUTEJIbHO BBINOJHEHUsI NpeaIaraéMoyd 3aJadyd, Y4YHUTbIBaTb HHTEPEChl U
COIIACOBAHHOCTH MO3ULIUHI APYTUX YYaCTHUKOB JUAJIOra WIN JUCKYCCUN);

pacro3HaBaTh HEBepOallbHbIE CpencTBa OOIIEHMS, I[OHMMAaTh 3HAUYEHUE COLUAIbHBIX
3HAKOB, NMPEANOCHIIOK BOZHUKHOBEHUSI KOH(JIUKTHBIX CUTYallul, yMETh CMAT4aTh KOH(IUKTHI U
BECTHU [1EPETOBOPBHI;

BJIAJCTh PA3TUYHBIMU CIIOCOOAMHU OOIIEHHS M B3aWMOJICHCTBHSA, MOHHUMATh HaMEpPEHUS
JPYTuX JIOACH, IPOSIBIATh YBAXUTEIHHOE OTHOLICHHE K COOECETHUKY U B KOPPEKTHOH (opme
bopMynTUpOBaTH CBOM BO3PAKECHHUS;

pPa3BEPHYTO W JIOTMYHO M3Jararb CBOK TOUKY 3pPEHHUS C HCIOIb30BAHHUEM S3BIKOBBIX
CPEICTB.

2) cOBMeCTHAs 1eSITeJIbHOCTh:

MOHUMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON M MHIUBUAYAJIbHOU pabOTHI MpH
pelieHnn OMOJIOrHYecKol MpobieMbl, 000CHOBBIBATH HEOOXOAMMOCTh MPUMEHEHUS TPYIIIOBBIX
¢dbopM B3aMOAEUCTBHS NPH PEeLICHUH y4eOHOM 3aauu;

BbIOMpaTh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI C y4y€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEHN Ka)KJO0r0 4jieHa KOJUIEKTUBA;

MPUHUMATh LEJIU COBMECTHOH JESITENbHOCTH, OPraHUW30BBIBATH M KOOPAUMHUPOBATH
JIEUCTBUA 1O €€ INOCTUKEHHIO: COCTAaBIATH IUIAH ACHUCTBUH, pPaCIpElesATh POJIU C Y4ETOM
MHEHHUI Y4aCTHUKOB, 00CYKJaTh pe3y/bTaThl COBMECTHON pabOThI;

OILICHMBATh KaYeCTBO CBOETO BKJIaJa U Ka)XJOr0 y4aCTHHKA KOMaHJbl B OOIIUI pe3ylbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

IIpeaiaraTb HOBBIE IPOEKTHI, OLICHMBATh WJIEHU C MO3UMLUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJISATh IO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3JIMYHBIX CHUTyalUsX,
MPOSIBIISATH TBOPYECTBO U BOOOpaKeHHE, ObITH MHUIIMATUBHBIM.

OBiaieHHe YHHBEPCAJIbHBIMH PEryJsiTUBHBIMHU AEHCTBUAMM:

1) camoopranu3amnms:

UCIMOJIb30BaTh OMOJOTMYECKHE 3HAaHUS [UI BBIABICHHMS NpoOJIeM M UX pEUIeHHs B
KU3HEHHBIX M YUE€OHBIX CUTYalUsX;

BbIOMpaTh Ha OCHOBE OMOJOTMYECKUX 3HAHUH LIEE€BbIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JIEUCTBUAX M TMOCTYNKAaxX MO OTHOIIEHUIO K KMBOW MPHUPOJE, CBOEMY 3I0POBBIO M 3I0POBBIO
OKPYKaIOILHUX;

CaMOCTOSITENIbHO OCYILECTBIIATh TO3HABATENbHYIO AEATENbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh W (OPMYIUPOBATh COOCTBEHHBIE 3a7aud B OOpa30BATEIHHOM JESITEIBHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTABJIATH IJIAaH pelieHus NpoOiIeMbl ¢ Y4ETOM MMEIOLIUXCS PECyPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEINOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaIlHsIM;

paciupsTh paMKH y4eOHOTO MpeMETa Ha OCHOBE JIMYHBIX NMPEANOYTEHHUI;

JieNiaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTD 3a PELLICHUE;

OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

Croco0CcTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO HIMPOKOI APYAULIUY B Pa3HBIX 00JIaCTSIX
3HAaHUU, TOCTOSITHHO TOBBIIATH CBOI 00pa30BaTeIbHBIA U KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CHUTYallUsIM, BHOCHUTb KOPPEKTUBBI B JAESATEIbHOCTH, OLIEHUBATH
COOTBETCTBHUE PE3YJITATOB LIEIISIM;



BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JAEHCTBUN
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHUI, CIIOIB30BaTh NMPUEMBI pedieKcun
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;

YMETb OIICHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATD PEIICHUS [0 UX CHIKEHUIO;

IMPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yJIbTaTOB AEATEIbHOCTH;

3) npuHsTHE CeOS M APYIUX:

NPUHUMATD ceOsl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

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

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3ULMU APYrOro 4eIOBEKa.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenmerHble pe3ysbTaThl OCBOEHUS conepKaHMs ydeOHoro mpeamera «buonorus» Ha
yriyOoJIEHHOM YPOBHE OPUEHTHPOBAHBI HAa 00ecriedeHre MPOoPUIHLHOTO 00yYeHHsT 00y4aroInuXCs
Oouonornu. OHM BKIIOYAIOT: creUu(pUYEcKUue sl OHOJOTMM HAy4YHbIE 3HAHHS, YMEHUS U
crocoObl JeMCTBUH IO OCBOCHMIO, MHTEpPIpETalMd W NpeoOpa3oBaHUIO 3HAHUM, BHIbI
NeSITEIbHOCTH MO TOJyYEeHUIO HOBBIX 3HAHUN M MX HNPUMEHEHUIO B PA3JIMYHBIX Y4EOHBIX, a
TaK)K€ B peaJIbHbIX KU3HEHHBIX CUTyauusx. [IpeamerHble pe3yabTaThl IPEICTaBIEHbI 110 T0JlaM
U3Y4EHHUS.

[IpenmerHble pe3ynabTaThl OCBOGHUs YydeOHoro mnpeamera «buonorus» B 10 knacce
JOJIKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJU OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B
(OpMHUPOBAHUM E€CTECTBEHHO-HAYYHOM KapTUHbl MHpA, B IIO3HAHUU 3aKOHOB MPHUPOABI U
peLeHny IpobJIeM paloHaIbHOIO IPUPOAOIOIL30BAHNUS, O BKIIA/I€ POCCUNCKUX U 3apyOexHbIX
yu€HBIX B pa3BUTHE OMOJIOTUY;

BJIQJICHUE CHCTEMOI OMOJIOTMYECKHX 3HAHWM, KOTOpas BKJIIOYAET: OCHOBOIOJArarollue
OMOJOTHYECKHEe TEPMHUHBI U TIOHATUS (PKU3Hb, KJETKa, OpraHu3M, MeTaboju3M, TrOMeocTas,
CaMOpETYJISILMSL, CaMOBOCIIPOU3BEIEHUE, HACIEICTBEHHOCTh, N3MEHUMBOCTb, POCT U PAa3BUTHE),
O6uonornyeckne Teopun (kiaetouyHas Teopus T. IlIBamna, M. Ilnelinena, P. Bupxosna,
XpoOMOcCOMHasi Teopusi HaciencTBeHHoctu T. Moprana), yuenns (H. 1. BaBunoBa — o nentpax
MHOT000pa3usi U MPOUCXOXKICHUS KYJIbTYPHBIX PAaCTEHUI), 3aKOHBI (€IUHO0Opa3us MOTOMKOB
NIEPBOTO MOKOJIEHHUS], PACIIEIIJIEHHUs], YACTOTHI FaMeT, HE3aBUCUMOro HacineaoBanus . Mennens,
TOMOJIOTHYECKUX PSJIOB B HAacleACTBEHHOM wu3aMeHuumBocth H. M. BaswiioBa), mpuHUIHIBI
(KOMIIJIEMEHTapHOCTH);

BJIa/ICHHE OCHOBHBIMHM METOJaMH HAY4YHOI'O IO3HAHUS, UCIOJB3YEMBbIX B OMOJOTHYECKUX
UCCIIEIOBaHMSX JKUBBIX O0OBEKTOB (OMHUCAaHUE, U3MEpEeHHe, HaOII01eHUE, SKCIIEPUMEHT);

YMEHME BBIACIATH CYLIECTBEHHBbIE NIPU3HAKU: BUPYCOB, KJIETOK IPOKAPUOT U DYKAPHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHM3MOB, B TOM 4ucie OaKkTepuid, rpuOOB, pacTeHUl,
’KMUBOTHBIX M Y€JIOBEKA, CTPOCHHSI OPraHOB U CHUCTEM OpPraHOB PACTEHUH, )KUBOTHBIX, YEJIOBEKA,
MIPOLIECCOB  KU3HEAEATEIbHOCTH, MPOTEKAIONMX B OpraHU3Max pacTeHHH, >XUBOTHBIX U
4eJI0BeKa, OMOJIOrMYECKUX MPOLECCOB: 0OMEHa BEIIeCTB (METa00IM3M), IPEBPAICHNS SHEPTHH,
Opo>keHHsI, aBTOTPO(HOro M reTepoTpo(HOro TUIOB MUTAHMS, (POTOCHHTE3a M XEMOCHHTE3a,
MUTO3a, Mei03a, raMeToreHesa, IMOprUoreHe3a, MoCTIMOPHOHAIBHOIO PAa3BUTHS, Pa3MHOKEHUS,
WHAMBUAYAJIbHOTO pa3BUTHsI OpraHu3Ma (OHTOreHe3a), B3aWMOJEWCTBUS T'€HOB, IeTepo3Hca,
UCKYCCTBEHHOT'O 0TOOPA;



YMEHHME YCTAHABIMBATh B3aUMOCBS3M MEXAY OPTaHOMAAMU KIETKH M UX (PYHKIHSIMH,
CTPOCHHEM KJIETOK PAa3HbIX TKAaHEH M UX QYHKUUSAMH, MKy OpraHaMy U CUCTEMaMH OPTraHOB Y
pacTeHHi, >KUBOTHBIX M YEJOBEKa W WX (YHKUUAMH, MEXKAY CHCTEMaMH OPraHOB U UX
GyHKIUAME, MEXAY JTanaMu oOMeHa BEIIeCTB, dTalaMHM KJIETOYHOTO LMKJIA U >KU3HEHHBIX
[UKIJIOB OPraHM3MOB, JTallaMd AMOPUOHAILHOTO PpA3BUTHUS, TEHOTUIOM U (DEHOTHUIIOM,
¢deHoTunom u (hakropamu Cpeasl OOUTAHHUS;

YMEHUE BBISBIISATH OTIUYUTENIbHBIC NMPHU3HAKH JKUBBIX CHCTEM, B TOM YHWCIIE PacTEHH,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJIB30BaTh COOTBETCTBYIOUINE apTyMEHThI, OMOJIOTHYECKYI0O TEPMUHOJIOTHIO U
CHUMBOJIMKY JIJIS TOKa3aTeIbCTBA POACTBA OPTaHU3MOB Pa3HBIX CUCTEMATHYECKUX TPYIIIL;

YMEHHUE pelaTh OWOJIOTHYECKHE 33aJayH, BBIBIATH NPUYUHHO-CIECICTBEHHBIC CBS3U
MEXJy HCCIEIyeMbIMH OHOJOTMYECKUMH TpOIleCCaMd U SBJICHUSMH, JellaTh BBIBOABI U
MIPOTHO3bI HA OCHOBAHMH IOJIYYE€HHBIX PE3yJIbTaTOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKUE pabOThl, COONIIOIATh MpaBHia MPU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000pPYIOBaHHUEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATh HUX HKCHEPUMEHTATbHBIMU CPEACTBAMH,
dbopMynupys 1elb UCCIeI0BaHus, aHATM3UPOBATD MOJYYCHHBIE PE3YNIbTAThI U JIeNIaTh BBIBOIBI,

YMEHHE y4acTBOBaTh B YUEOHO-HMCCIENOBATEIbCKONW paboTe 1Mo OMOJIOTHH, SKOJIOTHU U
MeIUIHe, MPOBOAMMON Ha 0a3e HIKOJBHBIX HAYYHBIX OOLIECTB, W MYOJIMYHO TNPEICTABIISATH
MOJTy4YEHHBIC PE3yJIbTaThl HA YYCHUUECKUX KOH(PEPEHIIUSX;

YMEHHE OLIEHWBAaTh JTHUYECKUE aCHEKThl COBPEMEHHBIX HCCIEeIOBaHUN B o0nacTu
Ouosornu W MeIWIUHBI (KJIOHHPOBAaHHE, HMCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAlpaBICHHOE
W3MEHEHHE TeHOMa U CO3[aHNEe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYLIECTBIATh OCO3HAHHBIN BBIOOp OyAyIeil mpodeccuoHanbHON AeITeIbHOCTH B
obnactu OMOJIOTUU, MEIUIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEIbCKOTO XO35SHCTBA, MHUILIEBON
NPOMBIIIICHHOCTH, YIIyOJIATh TO3HABaTEeNbHBIA HMHTEPEC, HAINPaBICHHBIH Ha OCO3HAHHBIN
BBHIOOpP COOTBETCTBYIOIIEH mpodeccud W TPOJOJDKEHHE OHOJIOTMYECKOr0 00pa3oBaHUs B
OpraHu3alUsIX CPEeAHEro NPOoPeCcCHOHATBHOTO U BhICIIET0 00pa30BaHusl.

[IpenmerHble pe3ynabTaThl OCBOGHUs ydeOHoro mnpeamera «buonorus» B 11 Knacce
JIOJKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTH 3HAHHI O MECTE M POJI OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(OpMHpPOBAaHUN COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHHBI MHpa, B IO3HAHWU 3aKOHOB
OPUPOJBlI U PEIIEHUH HKOJOTHYECKUX MpOOJeM YeloBeYecTBa, a TAKKe B PEIIEHHUU BOIPOCOB
palMoOHATIFHOTO TPUPOIONOIB30BaHUS, W B (OPMUPOBAHMHM IIEHHOCTHOTO OTHOIIEHHUS K
npupose, oOLIeCTBY, YENOBEKY, O BKJIaJIlE POCCHUHCKUX M 3apyOEKHBIX YUEHBIX-OMOJIOTOB B
pasBUTHE OMOJIOTHY;

yYMEHHUE BIa/leTh CUCTEMOM OMOJIOTMYECKUX 3HaHUI, KOTOpas BKIIOYAET ONpPEJesICHUS U
MOHMMaHHUE CYINTHOCTH OCHOBOIOJATalOMIUX OWOJIOTHYECKUX TEPMHUHOB M TIOHSATHUA (BUI,
sKocucTteMa, Owuocdepa), Oumosormdyeckue Tteopuu (dBomonuoHHas Teopus Y. JlapBuHa,
CHUHTETHYecKasi Teopusi sBoiouuu), yueHus (A. H. CeBepuoBa — 0 MyTsX M HalpaBIEHUSX
sBomtonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbI (reHeTHYecKoro paBHoBecus Jx. Xapau
u B. BaitnGepra, 3aponpimeBoro cxoactBa K. M. bopa), mpasuna (Muanmyma lO. JInbuxa,
AKOJIOTHYECKON MTUPaMUIBl YHEPTUHN ), TUITOTE3bI (TUmoTe3a «mupa PHK» V. I'mnGepTa);

YMEHHUE BIAJETh OCHOBHBIMH METOJaMHM HAy4yHOrO I[IO3HAHMSA, HCIOJIb3yEMbIMU B
OMOJIOTHYECKUX HCCIIEOBAHUAX JKUBBIX OOBEKTOB M JKOCUCTEM (OMHMCaHUE, H3MEpeHHe,



HaOJII0IeHNE, YKCIIEPUMEHT), CIIOCOOAMHU BBISBIEHUS M OLIEHKU aHTPOINOIEHHBIX M3MEHEHHH B
IIPUPOJIE;

YMEHHME BBIACIATh CYLUICCTBEHHbIE INPU3HAKU: BHUAOB, OMOIrE€OLEHO30B, IKOCUCTEM U
O6uocdepsl, CTaOMIM3UPYIOILEro, MABMKYLIEIO U pa3pbIBAIOIIErO €CTECTBEHHOro o0TOopa,
JIJIONATPUYECKOT0 U CUMIIATPUUYECKOTO BUJI000pA30BaHUs, BIUSHUS ABHKYIIHUX CHJI SBOJIIOLIUU
Ha TeHO(OH]| MOIMYJISAUHN, TPUCTOCOOICHHOCTH OPTaHU3MOB K cpene OOMTaHMs, YepeOBaHUS
HaIpaBJICHUH 3BOJIIOLUHU, KPYTOBOPOTA BEILIECTB U IIOTOKA YHEPIMH B SKOCUCTEMAX;

YMEHHUE YCTaHaBJIMBAaThb B3aUMOCBA3M MEXAY IPOLECCAMU HBOJIOLUH, JBUKYILIUMHU
CHJIaMH aHTPOIOr€HE3a, KOMIIOHEHTAMM Pa3JIMYHbIX HKOCHUCTEM U MPHUCIOCOOJIEHUSIMH K HUM
OpraHU3MOB;

YMEHUE BBISBIIATh OTIUYUTENbHBIC IPU3HAKH )KUBBIX CUCTEM, MPUCIIOCOOIIEHHOCTh BUIOB
K cpefe oOuTaHMs, aOMOTUYECKMX M OMOTHMYECKHMX KOMIIOHEHTOB 3KOCHCTEM, B3aUMOCBS3EH
OpPraHU3MOB B COOOIIECTBAX, AaHTPOINOI€HHBIX U3MEHEHHUH B IKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHUE HCIOJIb30BATh COOTBETCTBYIOIINE aPTYMEHTHI, OMOIOTHYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIUKY [UIsl J0OKa3aTelIbCTBA pOJICTBA OPraHM3MOB pa3HbIX CHCTEMaTHYECKUX TIpYIII,
B3aMMOCBSI3M OPraHU3MOB U Cpebl OOMTAHHUS, €IMHCTBA YEIIOBEUECKUX pac, HEOOXOAUMOCTH
COXpaHEHMsI MHOT00Opa3usi BUJOB M SKOCHCTEM KaK YCJIOBHUS COCYLIECTBOBAHHS HPUPOABI U
YeJI0BEYECTBA,

YMEHHME pellaTh OUOJIOTMYECKUE 3aJaud, BBISABIATH NPUUYUMHHO-CIIEICTBEHHBIE CBSI3U
MEXIy HUCCIeAYeMbIMU OHOJIOTHYECKUMHU INpOLlecCaMM U SIBJICHMUSMH, J€1aTh BBIBOJABI U
IPOTHO3bl HA OCHOBAHUM MOJYYEHHBIX PE3yJIbTaTOB;

YMEHME BBINOJIHATH JJAOOPATOPHbIE U IPAKTHUECKHE padoOThl, cOOJIIOATh MpaBUa MPU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000pPYIOBaHHUEM;

YMEHHUE BBIIBUraTh THUIOTE3bl, MPOBEPATb HUX HSKCIEPUMEHTAIBHBIMU CPEJICTBAMHU,
bopmMynupys 1eNb UCCIeI0BaHUs, aHAIM3UPOBATh NOJIYUECHHBIE PE3Y/IbTaThl U JIeJIaTh BHIBOJIBI,

YMEHUE Y4YacTBOBaTh B Y4EOHO-HMCCIEOBATEIBCKON paboTe MO OMOJOTUM, DKOJIOTHH U
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJbHBIX HAay4HbIX OOIIECTB, M NMYOJMYHO MPEACTaBIATh
NOJIy4EeHHBIE PE3Yy/IbTaThl HA YUEHUYECKUX KOH(pEpEeHIUIX;

YMEHHME OLICHMBATb TUIOTE3bl M TEOPUHM O MPOUCXOKIACHUM IKU3HHU, YEIOBEKA U
YeJIOBEYECKUX pac, O NMPUYHMHAX, MOCIEACTBUSIX U CIOco0ax MpeAoTBpallleHUs TI100aIbHbBIX
U3MEHEHUH B 6uocdepe;

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyayliei mpodeccuoHaIbHON 1EATEIbHOCTH B
o0mactd  OWOJOTMM, SKOJOTMH, TPHPOJIONONIL30BAHMS, MEIUIHUHBI, OHOTEXHOJOTHH,
NICUXOJIOTHH, BETEPUHAPUU, CEIbCKOTO XO35AMCTBA, MUILIEBOM MPOMBIINIEHHOCTH, YIIyOIsaTh
MO3HABATE/IbHBII MHTEpEC, HalpaBiICHHBIH Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOLIEH
npodeccun U MPOJODKEHHE OMOIOTMYECKOro o00pa3oBaHUs B OpraHU3aLUSAX CpEIHEro
npo¢eCcCHOHATIBHOIO U BBICIIET0 00pa30BaHusl.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

HaumeHoBaHue pa3jiesioB U TeM
NMPOrpamMmbl

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoThI

DJIEeKTPOHHbIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchbl

buoiiorus kak Hayka

JKuBBIe cCTEMBI U X HU3YUCHUC

buonorus kineTku

0.5

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

https://content.edsoo.ru/lab/

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

https://infourok.ru

https://content.edsoo.ru/lab/

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

https://infourok.ru

https://content.edsoo.ru/lab/

XyUMHu4YecKas opranusanus KJICTKU

10

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

https://infourok.ru

https://content.edsoo.ru/lab/

Crtpoenue u QyHKIMH KIETKH

OOMeH BellecTB U MpeBpalleHne SHEPTUH B
KJIETKE

HacnencrBennas undopmarnus u
peanuzanus e€ B KIETKE

0.5

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

https://infourok.ru

https://content.edsoo.ru/lab/

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

https://infourok.ru

https://content.edsoo.ru/lab/

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

https://infourok.ru

https://content.edsoo.ru/lab/

JKU3HEHHBIN UK KIETKA

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

https://infourok.ru

https://content.edsoo.ru/lab/
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https://resh.edu.ru/subject/5/10/
https://infourok.ru/
https://content.edsoo.ru/lab/
https://resh.edu.ru/subject/5/10/
https://infourok.ru/
https://content.edsoo.ru/lab/

10

11

Crpoenue u GyHKIUU OPraHU3MOB

Paszmuoxxenue u Pa3BUTHUE OPraHU3MOB

I'enernka — HayKa O HaCJICACTBCHHOCTHU U

HU3MCHUYHUMBOCTHU OPraHu3MOB

17

1.5

1.5

0.5

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

https://infourok.ru

https://content.edsoo.ru/lab/

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

https://infourok.ru

https://content.edsoo.ru/lab/

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

https://infourok.ru

https://content.edsoo.ru/lab/

12

3aKOHOMEPHOCTH HACJIEACTBEHHOCTH

10

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

https://infourok.ru

https://childrenscience.ru

https://content.edsoo.ru/lab/

13

14

3aKOHOMEPHOCTH U3MEHUYUBOCTH

I'eneTnka yemoBeka

0.5

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

https://infourok.ru

https://childrenscience.ru

https://content.edsoo.ru/lab/

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

https://infourok.ru

https://content.edsoo.ru/lab/

15

CGHCKHI/IH OpTraHnU3MOB

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

https://infourok.ru

https://content.edsoo.ru/lab/

16

17

buotexHoJIOrHs U CUHTETHYECKas OHOIOT U

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102

13

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

https://infourok.ru

https://content.edsoo.ru/lab/

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

https://infourok.ru

https://content.edsoo.ru/lab/
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https://resh.edu.ru/subject/5/10/
https://infourok.ru/
https://content.edsoo.ru/lab/

11 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
HaumeHnoBaHue pa3jiesioB U TeM undposbIie
Ne n/m P Kontpoabnbie  IlpakTuueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
3
1 apoierme vaagBHme IBOMIOMHOHHBIX 4 https://resh.edu.ru/subject/5/11/
MIpe/ICTaBICHU B OMOJIOTHU
MuUKpO3BONIOLHS U €€ PE3YIbTAThI 14 2 https://resh.edu.ru/subject/5/11/
Maxkpo3BotoLus U €€ pe3ynbTaThl 6 https://resh.edu.ru/subject/5/11/
IT
4 POMEROALCHIE H PISBITTHE A 1 15 15 https://resh.edu.ru/subject/5/11/
3emuiie
5) [IpoucxoxaeHue 4ea0BeKa — aHTPOIIOT€HES 10 1 https://resh.edu.ru/subject/5/11/
DKOJI0rusl — HayKa O B3aUMOOTHOILLIEHUX
6 OpPraHU3MOB U HAIOPTaHU3MEHHBIX CUCTEM 3 0.5 https://resh.edu.ru/subject/5/11/
C OKpY>Karolleu cpenou
7 OpranusMmel U cpeqia OOUTaHUs 15 https://resh.edu.ru/subject/5/11/
8 DKoJ0Tus BUAOB U NOMYJIALUN 0.5 https://resh.edu.ru/subject/5/11/
9 JKOIOTHS GO0BMIECTE. IKONOTIIECKHE 12 0.5 https://resh.edu.ru/subject/5/11/
CUCTEMBI
10 buocdepa — rmobanbHas sxocucTemMa https://resh.edu.ru/subject/5/11/
11 UYenoBek U OKpyrkarolas cpena https://resh.edu.ru/subject/5/11/
12 Pe3epBHOE Bpems https://resh.edu.ru/subject/5/11/
OBIIEE KOJIMYECTBO YACOB I10
- 102 0 7.5

[NPOT'PAMME
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YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O

IMPOLECCA

OBS3ATEJIbHBIE YYEBHBIE MATEPHUAJIBI 1J151 YHEHUKA
buonorus. buonorudeckue cucremsl u nporneccel, 10 kmace/ TepemoB A.B., ITerpocosa
P.A., OGmiecTBo ¢ orpanndeHHON 0TBeTCTBeHHOCTHIO « IOl MHEMO3WHA »

buonorus. buonorudeckue cucremsl u nporeccel, 11 kmace/ Tepemos A.B., ITerpocosa
P.A., OGmiecTBO ¢ orpanndeHHON 0TBeTCTBeHHOCTHIO « IO MHEMO3NHA »

METOAUYECKUE MATEPHUAJIBI 1JI51 YYUTEJIA

Buonorus (yrinyonennsiii ypoBens) : Peanu3zanus tpedoBanuit ®I'OC cpennero odmero
oOpa3oBanus : MeToarueckoe nocodue st yaurens / [JI.A. Iapmryruna, A.B.
OsunnnukoB, O.B. Komscaukos, C.M. ['narones]; nox pen. JI.A. [lapmryrunoit. — M.:

OI'BHY «MHCTUTYT cTparerun pa3BuTHs oOpasoBaHus», 2023

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET
https://content.edsoo.ru/lab/
https://childrenscience.ru
https://postnauka.org/
https://elementy.ru/
https://antropogenez.ru/
https://biomolecula.ru/
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