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MNOACHUTEJIbHAS 3AIINCKA

[Iporpamma no yuebHomy npeamety "buosnorus” (nanee - 61oyIorus) Ha ypOBHE CPETHETO
obmero oopasoBanus pazpadborana Ha ocHoBe DenepanbHOro 3akoHa OT 29.12.2012 Ne 273-03
«0O06 ob6pazoanuu B Poccuiickoit deneparuny, ®I'OC COO, Konuenuu npenogaBaHus
yueOHoro npenMeTa «bruoIorus» 1 OCHOBHBIX MOJIOKEHUH (penepanbHoii paboyei mporpaMmbl
BOCTIUTAHHUS.

VYuebnsii npeamet «buonorusy yriyonéaaoro yposs uzydenus (10-11 kmaccer)
SBJISIETCS. OJHUM M3 KOMIIOHEHTOB MpeaMeTHON o0nacTtu «EcTecTBEeHHO-HAyUHBIE TPEIMETHI.
Cornacno nonoxxenusim @I'OC COO npodunbHble yueOHBIE TPEIMETHI, H3ydaeMble Ha
yrIIyONnEHHOM YPOBHE, ABISIOTCS criocoboM nuddepeHanuy o0ydeHnus Ha ypOBHE CPETHETO
o01rero o0pa3oBaHus U IPU3BaHBI 00ECTICUUTH MPEEMCTBEHHOCTh MEK/Ty OCHOBHBIM OOIIHM,
CpPEIHHUM OOIINM, CPeTHUM MPOGECCHOHATHHBIM U BBICIITUM 00pazoBaHueM. B To e Bpems
KOKIBIHA U3 9THX y4EOHBIX MPEAMETOB JOKEH OBITH OPUESHTHPOBAH HA MPHOPUTETHOE PEIIICHHE
00pa3oBaTeNbHbIX, BOCIIUTATEIHHBIX U PA3BUBAIOIINX 33/1a4, CBSI3aHHBIX C MPOPOPUEHTAIHECH
00y4aroIuXcsl U CTUMYJIUPOBAHUEM UHTEpeca K KOHKPETHOM 001acTh HayYHOTO 3HAHMS,
CBSI3aHHOTO C OMOJIOTHEH, METUIIMHOMN, IKOJIOTHEH, IICUXOJI0THEN, CTOPTOM HJIH BOCHHBIM
JICTIOM.

[Iporpamma o yue6HOMyY mipenmMety "buonorus" gaér nmpeacTaBieHue O MEeTu U 3a1a4ax
u3ydeHus yueoHoro npeamera «buonorus» Ha yriayOnEHHOM ypOBHE, ONpeieNisieT 00s3aTeIbHOe
(MHBapUaHTHOE) MPEIMETHOE COJIEpKaHUE, €r0 CTPYKTYPUPOBAHUE 10 pa3/ieiaM U TeMam,
pacrpeneneHue 1o Kiaccam, peKOMEHIyeT MOCeI0BaTeIbHOCTh U3YUYEeHUs Y4eOHOr0 MaTepuaa
C YYETOM MEXKIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JTOTHKH y4eOHOTO IpoIiecca,
BO3PACTHBIX 0COOCHHOCTEH 00yJaronuxcs. B mporpamme mo OMOIOTHN peai30BaH MPUHIIAIT
MIPEEMCTBEHHOCTH C M3YYCHHUEM OMOJIOTHH Ha YPOBHE OCHOBHOTO 00IIIETr0 00pa3oBaHUs,
Onarogaps yemy mpoCMaTPHUBACTCS HAMTPABICHHOCTh HA TTOCIEAYIOIEEe PA3BUTHE
OMOJIOTUYECKIX 3HAHUN, OPUCHTHPOBAHHBIX HAa (DOPMUPOBAHHE €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IKOJIOTUYECKOTO MBIIIJICHUS, TPEACTaBIECHUH O 3I0pOBOM 00pa3e KHU3HU, Ha
BOCITUTAHHUE OEPEKHOTO OTHOIICHHS K OKPY KAIOIIel MPUpoIHOH cpene. B mporpamme mo
OMOJIOTUH TaKKE MTOKA3aHbI BO3SMOXKHOCTU yueOHOro mpenmMera «bronorusy B peanusanuu
tpeboBanuit ®I'OC COO K rmIaHupyeMbIM JTUYHOCTHBIM, METAIIPEMETHBIM U TPEAMETHBIM
pe3yapTaTtaM o0ydeHus: U B (GOPMUPOBAHUH OCHOBHBIX BUIOB Y4EOHO-TTO3HABATEIIHHOM
NEATEeTLHOCTH O0YUYAIOIIMXCS IO OCBOCHHIO COJIEPKAHUS OMOJIOTHYECKOT0 00pa30BaHUs Ha
YPOBHE CpeHero 001ero oopazoBaHusl.

VYueOublit npeameT «buosorusy Ha ypoBHE cpeHero oouiero o0pa3oBaHus 3aBepiiaet
Ouosornueckoe 0Opa3oBaHUE B IIIKOJIC U OPUEHTUPOBAH HA PACIIMPECHUE U YTIyOJIeHUe 3HAaHUH
00ydJaronuxcst 0 )KUBOU MPUPOJIC, OCHOBAX MOJICKYJISIPHOUN M KJIETOUYHON OMOJIOTHH,
IMOPHUOJIOTUN U OUOJIOTHU PA3BUTHUS, TEHETUKHU, CETIEKIIUU, OMOTEXHOJIOTHUHU, IBOJTIOIMOHHOTO
YUEHUS U IKOJIOTUH.

Nzyuenue yuebHOro npenmera «buosiorus» Ha yriyO0JieHHOM YpOBHE OPUEHTUPOBAHO Ha
MOATOTOBKY OO YYAOIIMXCS K TTOCIICAYIOIIEMY MOJTYyYEeHNUI0 OMOJIOTHYECKOT0 00pa3oBaHus B
By3ax U OpraHu3aluix cpeaHero npodeccuoHaibHoro oopasosanusi. OCHOBY €ro COAEpKaHUS
COCTaBIISIET CHCTEMa OMOJOTUYECKUX 3HAHUMN, TIOTYYCHHBIX MPU U3YUYEHUU 00yUJaIONTUMUCS
COOTBETCTBYIOIIMX CUCTEMAaTHYECKUX Pa3zesioB OUOJIOrMH Ha YPOBHE OCHOBHOT'O OOIIETO
obpazoBanus, B 10—11 kimaccax 3T 3HaHUS MTOIYYAIOT pa3BUTHE. TaK, pacIIUPEeHBI U yTIyOJeHBI
OMOJIOTUYECKHE 3HAHMSI O PACTECHUSX, )KUBOTHBIX, TpUOax, OaKTepuUsIX, OpraHu3Me YeJI0BeKa,



00LINX 3aKOHOMEPHOCTSIX KU3HU, TONOTHUTEIHBHO BKIIOYEHBI OHOIOrMYECKHEe CBEACHHUS
MPHUKJIATHOTO U MTOMCKOBOTO XapaKTepa, KOTOPhIE MOKHO UCIIOJB30BaTh KaK OPUEHTUPBI IS
HOCJIEIYIONEro BeIOopa npodeccun. Bo3morkHa Taxke HHTErparus OMOJI0OrMYeCKUX 3HAaHHUM ¢
COOTBETCTBYIOIIMMHU 3HAHUSAMHU, TOTy4YEHHBIMU 00YYaIOMIUMUCS IPU U3YUeHUH (PU3HKHU, XUMUH,
reorpaduy 1 MaTEMaTHUKH.

CrpykTypa nporpammsl o yueOHOMY npenMeTty "buonorus” orpaxkaeT cuCTEMHO-
YPOBHEBBIN U SBOJIIOIIMOHHBIN MOAXO0/IbI K H3y4eHUI0 Orosoruu. CorliacHO UM, U3y4atoTCs
CBOICTBA U 3aKOHOMEPHOCTH, XapaKTepHBIE /ISl dKUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aluHy,
3BOJIIOIIMM OPraHUYECKOro MUpPa Ha 3eMJie, COXpaHEHUs! OMOJIOrHYeCcKOro pasHoo0pasus
rianeTsl. Tak, B 10 kiracce M3y4aroTcst OCHOBBI MOJIEKYJISIPHOM U KJIETOYHOM OHOJIOTHH,
AMOPHUOIOTUN ¥ OUOJIOTHH PA3BUTHUS, TEHETUKU U CENEKIIUU, OMOTEXHOJIOTUH U CHHTETUYECKOM
OMOJIOTHH, aKTyaTU3UPYIOTCS 3HAHUS 00yJaromuxcs Mo O00TaHUKE, 300JI0THH, aHATOMHH,
dbusnonorun yenoseka. B 11 kmacce n3ydaroTcsi H3BOTIOIIMOHHOE YICHUE, OCHOBBI DKOJIOTHH 1
yuenue o 6uocdepe.

VYueOnblil npenmeT «buonorusy Npu3BaH 00eCIIeYUTh OCBOCHHE 00yYarOIIUMUCS
OMOJOTUYECKUX TEOPHUIl U 3aKOHOB, UI€W, IPUHLUIIOB U MPABUIIL, JIEKAIINX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHUHBI MUPA, 3HAHUA O CTPOSHUU, MHOTOOOpa3uu 1
0COOEHHOCTSX KIETKH, OPraHnu3Ma, MONYJISIIUY, OMOLIeH03a, YKOCUCTEMBI, O BBIIAIOIINXCS
HAYYHBIX JIOCTH)KCHUSX, COBPEMEHHBIX UCCIIEIOBAHUSAX B OMOJIOTUH, TTPUKIIATHBIX aCTIEKTax
OMOJOrNYeCKUX 3HaHUMU. J{71s pa3BUTHS U MTOAJIEp>KaHUSI HHTepeca 00yJaroumxcs K Ouoaoruu
HapsIly CO 3HAYUTETbHBIM 00bEMOM TEOPETUYECKOT0 MaTepHalia B COJAEpKaHUU MPOTrpaMMbl MO
OHMOJIOTUH TMPEAYCMOTPEHO 3HAKOMCTBO C HCTOPHEH CTAaHOBIICHUS M PA3BUTHSI TOM WU HHON
obnacTu OMONIOTHH, BKJIAIOM OTEYECTBEHHBIX U 3apYOEIKHBIX YUEHBIX B PEIICHUE BAXKHEUIITUX
OMOJOTUYECKHUX U KOJOTHYECKUX MPOOIIEM.

[enb uzydyenus yueOHoro npeamera «buonorus» Ha yriayOaEHHOM ypOBHE — OBJIaZICHHE
00y4JarIUMUCS 3HAHUSMU O CTPYKTYPHO-(YHKIIMOHATHHOW OpTaHU3AIH KUBBIX CUCTEM
pPa3HOTO paHTa U MPHUOOpPEeTEHNE YMEHUH UCTIOIh30BaTh 3TU 3HAHUS B (DOPMUPOBAHUH UHTEpECa
K omnpeaenéHHon 001acTu mpodecCHOHATbHOMN ACSITEIPHOCTH, CBSI3aHHOM C OMOIOTHEH, WITH K
BBIOOPY YUEOHOTO 3aBEICHHUS JIJISl TPOIOJDKEHUS OMOJIOTMYECKOTO 00pa30BaHuUs.

JlocTikeHne nenu u3ydeHus yueoHoro npenmera «buonorus» Ha yriyOoaéHHOM ypoBHE
o0ecreynBaeTcsl pelIeHUEM CIeIYIOIUX 3a/1a4:

OCBOCHHME O0YJAIOIIMMHUCS CUCTEMbI OMOJIOTUYECKHUX 3HAHUI: 00 OCHOBHBIX
OMOJOTUYECKUX TEOPUSIX, KOHIEHIIUAX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U MpaBUIIax,
COCTaBIISIONINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MUPA; O CTPOCHHH,
MHOT000Pa3U U OCOOEHHOCTSAX OMOIOTUYECKUX CUCTEM (KJIETKA, OPTaHU3M, MMOMYJISIUs, BUI,
O6uoreoreH03, brocdepa); 0 BBIIAIOIMIMXCS OTKPHITHSIX U COBPEMEHHBIX HCCIICIOBAaHUSIX B
OHOJIOTHH,

03HAKOMJICHHE 00YUaIOIIUXCS ¢ METOIaMHU TIO3HAHMSI )KUBOU MPUPOIBI:
HCCJICIOBATEILCKUMH METOIaMU OMOJIOTHYECKHIX HayK (MOJIEKYIISIPHOM M KJIIETOUYHOM OHMOJIOTHH,
SMOPHOJIOTUH U OMOJIOTHH Pa3BUTHS, TEHETUKU U CENIEKIIMH, OMOTEXHOJIOTHH U CHHTETHYECKOMN
OMOJIOTUH, MTaJIEOHTOJIOTHUH, YKOJIOTUH ); METOAAMH CaMOCTOSITEILHOTO TPOBEICHUS
OMOJIOTUYECKHX HCCIEIOBAaHNHN B TAOOpAaTOPUH U B IpUpoIe (HaOI0IeHHE, H3MEpEHHeE,
HKCIEPUMEHT, MOACTUPOBAHNUE);

OBJIaJIcHHE 00YYaIOIIMMHCS YMEHUSMU: CAMOCTOSITENIbHO HAXOIUTh, AHATTM3UPOBATh U
HCIIOJIb30BaTh OMOJIOTHYECKYI0 HH(OPMALIKIO; TOIH30BATHCS OMOIOTUYECKON TEPMUHOIOTHEHN U
CUMBOJIMKOW; YCTaHABIMBATH CBSI3b MEXKIY Pa3BUTHEM OUOJIOTHH U COUATBHO-



SKOHOMHMYECKUMH U SKOJIOTUYECKUMU MPoOIeMaMH YeI0BEeYeCTBa; OLEHUBATh MOCIIEICTBUS
CBOEH JIEATEIILHOCTHU 10 OTHOLIICHUIO K OKPY>KaIOLIeH MPUPOTHOH cpesie, COOCTBEHHOMY
3JI0POBBIO U 3I0POBBIO0 OKPYXKAIOIIHX JTFO/ICH; 000CHOBBIBATH M COOJIIOIATh MEPHI
poPMITAKTUKH HHPEKIIMOHHBIX 3a00JIEBaHMMA, TTpaBUJIa TIOBEACHUS B IPUPOE M OOeCTIeUeHUS
0€30MacHOCTH COOCTBEHHOM KU3HEIEATEILHOCTH B UpE3BbIUaiHBIX CUTYaLUAX MPUPOTHOTO U
TEXHOTEHHOT'O XapaKTepa; XapaKTepru30BaTh COBPEMEHHbIE HAyYHBIE OTKPHITHS B 0071aCTH
OMOJIOTHH;

pa3BUTHE Y 00YYAIOMIMUXCS MHTEIUIEKTYalbHBIX U TBOPUYECKUX CIIOCOOHOCTEN B IpoLiecce
3HAKOMCTBA C BBIJAIOUIMMHUCS OTKPBITUSAMU U COBPEMEHHBIMU UCCIIEOBAHUSIMH B OMOJIOTHH,
pelaeMbIMH €10 podIeMaMu, METOIOJIOTHEH OMOJIOrMYECKOr0 UCCIeI0OBaHUS, IPOBEICHUS
HKCIIEPUMEHTAIBHBIX HCCIIEIOBAHUHN, peIIeHUs] OMOJIOTHUECKUX 3aJ1ay, MO/ICTTMPOBAHUS
OMOJIOTHYECKUX 0OBEKTOB M TIPOIIECCOB;

BOCIHUTAHUE Yy 00YYarOMIMXCS IIEHHOCTHOTO OTHOLICHHS K )KMBOM IIPUPOJIE B LIEJIOM U K
OTJENBHBIM €€ 00BEKTaM U SBJICHUSAM; (POPMHUPOBAHUE SKOJIOTUUECKON, TEHETUUECKOM
IPaMOTHOCTH, 00IIeH KyIbTyphl IOBEJCHUS B IPUPOJIE; HHTETPALMU €CTECTBEHHO-HAYYHBIX
3HAHUH;

npuoOpeTeHne 00yJaroIMMKCS KOMIIETEHTHOCTH B PallMOHAIBHOM MPUPOIOTIONIb30BAHUH
(cobroienue npaBuil MOBEACHUS B IPUPO/IE, OXPaHbI BUIOB, SKOCUCTEM, OHOChEPHI),
COXpaHEHHH COOCTBEHHOTO 3/I0POBbsI U 3/J0POBbS OKPYKAIOIIMX JIFOJEH (COOMI0IeHUS MEp
poHITAKTUKH 3a00JIeBaHMM, 0OecTieueHre 0€30IMaCHOCTH KU3HEACSITSIIBHOCTH B
Ype3BhIYAITHBIX CUTYAIUSIX MPUPOJAHOTIO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE UCIOJIb30BaHUS
OMOJIOTUYECKUX 3HAHUN M YMEHUN B TIOBCEHEBHOM KHU3HH;

CO3J1aHHU€e YCIOBUH JJISi OCO3HAHHOTO BBIOOpA 00YYAIOIIUMUCS WHANBUYaTbHON
00pa3zoBaTenbHON TPACKTOPHH, CIIOCOOCTBYIONICH MOCIEAYOMEeMY TPoecCHOHATPHOMY
CaMOOINPEIEICHNIO, B COOTBETCTBUU C MHAWBUIYaJIbHBIMU UHTEPECAMU U IOTPEOHOCTIIMU
peruoHa.

OO11ee yncIo 4acoB, OTBEICHHBIX HA U3yYeHHE OMOJIOTUH Ha YIITyOJIEeHHOM YpOBHE
cpennero obmiero oopazoBanusi, cocrapiser 204 gaca: B 10 kimacce — 102 gaca (3 yaca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B HEIeIO).

OTt60p opranu3anuoHHBIX POpPM, METOJIOB U CPEACTB O0YUCHHs OMOIOTUN
OCYILECTBIISICTCS ¢ YYETOM CIIEHU(PHUKHU €Tro COJEPKaHUS U HAIIPABICHHOCTH Ha MPOJIOJIKEHUE
OMOJIOTHYECKOT0 00pa30BaHUs B OPTaHU3AIMAX CPEIHETO MPO(heCCHOHATBFHOTO U BBICIIIETO
o0OpazoBaHwUs.

OO6s3aTenbHBIM YCIOBHEM IIPU 00yYEHUH OMOJIOTHUHN Ha YIIIyOJIEHHOM YPOBHE SBISETCS
npoBeieHue 1a00paTOPHBIX U MpaKTHUecKuX padot. Takke ydactue oOydaronmxcs B
BBIMIOJTHEHUH MTPOEKTHBIX U y4EeOHO-MCCIEN0BATEIbCKUX paboT, TEMAaTHKA KOTOPBIX
OTIpeIeNIIeTCsl yYUTeNIeM Ha OCHOBE MMEIOIIUXCSl MAaTePHAIbHO-TEXHUUECKHX PECYPCOB U
MECTHBIX PUPOAHBIX YCIOBUH.

Pabouas mporpamma yueGHOro npeamera «buosorus» (yriayOlieHHBIH YpOBEHb) IS
oOyuaromuxcst 10-11 kmaccoB cocTaBieHa ¢ y4eToM nporpammsl Bocriutanust MAOY
Bunzunmuuckoit COII um. I'.C. KoBanbuyka Ha 2026-2027 y4eOHBIN TO/I.



COJAEPKAHUE ObYYEHUA
10 KUIACC

CopaeprxaHue NporpaMMsbl, BBIIEIIEHHOE KYPCUBOM, HE BXOJUT B MIPOBEPKY TOCYAAPCTBEHHOU
utorosoi arrecranuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpemenHast Onoyiorus — KoMIieKcHasi Hayka. KpaTkas uctopust pa3BuTHsi OMOJIOTHH.
buonoruueckue Hayku U u3ydaemble UMH poOaembl. DyHaaMeHTaIbHbIE, TPUKIIATHbIE U TTOUCKOBBIE
Hay4HbIE UCCIICZIOBAHUS B OMOJIOTHH.

3HavyeHue Onosoruu B HOpMUPOBAHIH COBPEMEHHOM €CTECTBEHHO-HAYYHOH KapTUHBI MHpAa.
[Tpodeccuu, cBsa3anHbIe ¢ OMONIOTHEH. 3HaYeHNE OMOJIOTUN B MPAKTHYECKOU IEATETLHOCTH YeJIOBEKa:
MEJULMHE, CEIBCKOM X035 1UCTBE, IPOMBIIUIEHHOCTH, OXPaHE IPUPOIBI.

JdemoHcTpanuu

[Moptpetsl: Apucrotens, Teodpact, K. JIlunnei, XK. b. Jlamapk, Y. lapsun, V. I'apseit, I'. Mennensp,
B. U. Bepuanckuii, U. I1. [TaBnos, U. 1. Meunukos, H. 1. Basunog, H. B. Tumodees-Pecosckuit, Jx.
Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuupl 1 cxembl: «CBsI3b OMOJIOTUH ¢ APYTUMH HayKaMny, «CrcreMa OMOJIOTHUECKUX HAYK).

Tema 2. ’KuBble cucTeMbI H HX H3y4YeHHE

JKuBble cucTeMbl Kak mpeaMeT u3yueHus: ononoruu. CBOMCTBA KUBBIX CUCTEM: €UHCTBO
XUMHYECKOTO COCTaBa, AMCKPETHOCTD U LIEIOCTHOCTb, CJI0KHOCTh U YIOPSAOYEHHOCTh CTPYKTYPBHI,
OTKPBITOCTh, CAMOOPraHU3aLUsl, CAMOBOCIIPOM3BEAEHUE, Pa3PaXKUMOCTh, U3MEHYMBOCTb, POCT U Pa3BUTHE.

YPpOBHU OpraHU3alMH )KUBBIX CUCTEM: MOJICKYJIAPHBIN, KJIETOYHBIN, TKAHEBBIN, OpraHU3MECHHBIN,
HOMYJISIIMOHHO-BUAOBOM, 5KOCUCTEMHBIH (OnoreoneHoTndeckuit), 6nocgepnsiii. [lpoueccsr,
MPOUCXOSAIINE B KHUBBIX crcTeMax. OCHOBHBIE MTPU3HAKU *KUBOTO. JKH3Hb Kak (hopMa CylIeCTBOBAHUS
Marepuu. Hayku, nzydaroniye >KMBble CHCTEMbI HA PA3HBIX YPOBHIX OPraHHU3aLUN.

Nzydenue xuBbIX cucteM. Meronbl Ononornyeckor Hayku. Habmonenue, n3amepenue, SKCIepuMeHT,
cucreMarusanus, MmeraaHanus. [lonsaTue o 3aBUCUMON U He3aBUCUMOM niepeMeHHoU. [imannpoBanue
skcnepuMmenTa. [loctanoBka u mpoBepka runote3. HyneBas runoresa. [TonsTre BHIOOpKH U €€
ocToBepHOCTh. Pa3zbpoc B Ononornyeckux naHHbIX. OlleHKa TOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIbTaTOB.
[IpnunHbI MCKa)KEHUS PE3YIbTATOB IKCIIEpUMEHTA. [IoHITHE CTAaTUCTHUECKOTO TECTA.

JdemoHcTpanuu

Ta6muip! u cxembl: «OCHOBHBIE IPU3HAKH KU3HNY, «brHonornyeckue cucteMnl», «CBOMCTBA )KHUBOM
MaTepumn», «Y pOBHU OpraHU3aliy )KUBOU TPUPOIb», «CTPOCHUE KUBOTHOU KIETKUY, « TKaHU KUBOTHBIX Y,
«CucTeMbl OPraHoB YeIOBEUECKOTo Oprann3May, «bruoreornenosy, «buocdepay, «MeTobl U3yUSHHS KUBOK
IPUPOIBI».

O6opynoBanue: 1abopatopHoe 000pyAOBaHUE JIs TPOBEACHUS HAOMIOACHUH, N3MEPEHUH,
SKCHEPUMEHTOB.

IIpakTyeckas padora «/crnonb3oBaHUe pa3IUUYHBIX METOIOB IIPU U3YYEHHUH KUBBIX CUCTEM).

Tema 3. Buonorns KjieTrku



Knerka — cTpykTypHO-(yHKIIMOHABHAS €IUHULIA )KUBOTO. VICTOpUS OTKpBITUS KIeTKU. PaboTs! P.
I'yka, A. JleBenryka. Knerounas teopus (T. IBann, M. lllneiinen, P. BupxoB). OcHOBHBIE IIOJI0KEHUS
COBPEMEHHOM KJIIETOYHOW TEOPHH.

MeTo 161 MOJIEKYIISIPHOM M KJIETOUHOM OMOJIOTHH: MUKPOCKOIHUS, XpoMatorpadus, 31eKTpoopes,
METOJT MEUEHBIX aTOMOB, Ju(depeHnanbHoe eHTPU(yrupoBaHue, KyIbTUBHPOBAHHE KIICTOK. M3yueHue
@ukrcuposannvix Kiemox. INEKTPOHHAs MUKpocKkomnus. Kongokanvhasa mukpockonus. Bumanvhoe
(npudsicusHenHoe) usyuenue Kiemox.

JdemoHcTpanuu

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

Tabmuub! 1 cxembl: «CBETOBOM MUKPOCKOID, « DIEKTPOHHBIA MUKPOCKOI», «McTOpHUs pa3BUTHUS
METO/10B MUKPOCKOITHI.

O6opynoBaHue: CBETOBOI MUKPOCKOI, MUKPOIIPENapaThl PACTUTENbHBIX, d)KUBOTHBIX U
OaKTepHaIbHBIX KIETOK.

IIpakTuyeckas padora «/3yueHue METO0B KJIETOUHOM Ononoruu (xpomarorpadusi, snexkrpodopes,
nuddepennmanbaoe neHTpudyruposanue, [TLP)».

Tema 4. XuMuyecKkasi OpraHu3anms KJIeTKU

XUMHUYECKUN COCTaB KIETKU. Makpo-, MUKPO- U yIbTpaMUKpPO3JIeMEHThI. Boaa u e€ poinb kak
pacTBOPUTEIS], peareHTa, ydacTiue B CTPYKTYPUPOBAHUU KIIETKH, TEIIOPErysiiuu. MuHepaibHbIe BElIeCTBa
KIIETKU, MX OMOJOruYecKasi poiib. Poilb KaTHOHOB M aHMOHOB B KJIETKE.

Opranuueckue BelecTBa KIeTKU. buonornueckre noauMmepsl. bekn. AMUHOKHCIOTHBIA COCTAaB
6enkoB. CTpyKTyphl OeTKOBOM MOJIEKYIbl. [lepBudHas cTpykTypa Oenka, menTuaHas CBsi3b. BropuuHnasi,
TpeTHYHAasl, YeTBEPTUUHAsS CTPYKTYpHL. Jlenarypanus. ColicTBa 6enkoB. Kinaccudukarus 6emKoB.
Buonornueckue ¢pynkunu 6enkoB. [lpuonusi.

VYrneBoabl. MoHOCaxapuIbl, IUCAXapUIbl, OJIATOCAXAPUIBI U TTOHcaxapuabl. OOIIHi TUTaH CTPOCHUS
U GU3UKO-XMMHUYECKHE CBOMCTBA yrieBo10B. buonornueckue GyHKIIMHN YIIIEBOAOB.

Jlunuaet. ['uapodubHO-TUAPOdOOHEIE cBOlcTBA. Kitaccubukarnus munuaos. Tpuriuiepuisl,
docdomunuabl, BOckH, cTepouabl. buonorndeckue Gpynkuun munuaoB. OOmme cBoicTBa OMOIOTHIECKIX
MeMOpaH — TeKy4ecTb, CHOCOOHOCTh K CaM0O3aMbIKaHUIO, MTOIYTPOHUIIAEMOCTb.

Hyxneunnoseie kucnotsl. JIHK u PHK. Ctpoenue nykinenHoBbix kuciaoT. Hykneoruasl. [IpuHiun
komriemMentapHoctu. [Ipasmiio Yapragda. Crpykrypa IHK — nBoitnas cnupans. MecToHaxoxeHle U
o6uonornyeckue ¢pynkuun JJHK. Buast PHK. @ynkunn PHK B kietke.

Crpoenue mosekynbl AT®. Makpospruueckue cBsizu B Mosiekyine AT®. buonorndeckue GyHKum
AT®. BoccraHOBIEHHBIC IEPEHOCYNKH, UX QYHKIIUU B KIETKE. /[pyeue nHykieozuompugpocgamor (HTD).
CexsenupoBanue JJHK. Memoowsr cenomuku, mpanckpunmomuxu, npomeomMuKu.

CrtpykTypHast Ononorus: OMoXuMU4eckre u Ono(u3nvecKre ucciaeI0BaHus COCTaBa i
MPOCTPAHCTBEHHOM CTPYKTYpPbI OuoMoekyn. Moodenuposanue cmpykmypul u hyHKYuLl OUOMONEKYI U UX
Komniexkcos. Komnwvromepmwiii Ou3aun u OpeaHu4eckull Cunmes OUOMONIEKYl U UX HeNPUPOOHBIX AHAO208.

JdemoHcTpanuu

[Moptpersr: JI. [Tonunr, k. Yorcon, @. Kpuk, M. Yunkunc, P. ®paunknun, ®. Caurep, C. [Ipy3unep.

Huarpammbl: «PacnpeaeneHre XUMHUYECKUX 3JIEMEHTOB B HEKUBOM TIpupoie», «Pacnpenenenne
XUMUYECKHX AJIEMEHTOB B )KMBOU MPUPOJIE».

Tabmuiet 1 cxeMsbl: «l[leprogudeckas Ta0IHIIAa XUMHYECKHUX dJIEMEHTOBY, «CTPOCHHE MOJICKYITBI
BOJIBI», «BemiecTBa B cocTaBe opraHu3MoBy, «CTpoeHre MoJIeKyIIbl Oenkay, «CTpyKTypbl O€TKOBOMA



MOJIEKYJIbI», «CTpOEHUE MOJIEKYJ YTIAeBOAOBY, «CTpOCHHE MOJIEKYI JUMUI0BY», «HyKIIenHOBBIE KUCTOTHIY,
«Ctpoenue Monekyiasl ATOy.

OO6opynoBaHue: XUMUYECKas MTOCYy/1a U 000PyI0BaHHE.

JladopaTopnas padora «OOHapykeHHE O0CITKOB C MTOMOIIBIO KAaYeCTBEHHBIX PEAKITUI».

JlabopaTropHas padora «/ccneqoBanue HyKJIEMHOBBIX KUCIIOT, BBIIEIEHHBIX U3 KJIETOK Pa3IMYHbBIX
OpTraHU3MOBY.

Tema 5. CtpoeHue n QyHKIUMN KJIETKHU

Tunsl KIETOK: 3yKapruoTHUecKas U npokapuoTudeckas. CTpyKTypHO-(yHKIMOHAbHbIE 00pa30BaHus
KJIETKH.

Crpoenne nmpokapuoTuyeckoit kiaetku. Kierounas crenka Oakrepuit u apxeil. OcoOeHHOCTH
CTpOeHHUsI reTepoTpodHOI 1 aBTOTPODHON MPOKAPUOTHIECKUX KIETOK. MECTO U pOJIb MPOKAPHUOT B
OHoOILIEHO3aX.

CrtpoeHue u GHyHKIIMOHUPOBAHUE DYKapUOTHUECKOH KiIeTku. [Ima3zmMarndeckas memOpaHa
(mmazmanemma). CTpyKTypa miaa3MaTH4eckoil MeMOpaHbl. TpaHCIOPT BEUIECTB Yepe3 IIa3MaTHIECKYIO
MeMOpaHy: maccuBHbIN (nuddy3us, obneraéunas nuddys3us), akTUBHBIA (TEPBUYHBIN U BTOPUIHBINA
aKTHBHBIN TpaHcnopt). [Tomynponumaemocts MemMOpanbl. PaboTa HaTpuii-kaaueBoro Hacoca. DHAOIHUTO3:
MAHOIUTO3, (haronuTo3. DK3o1uTo3. Kinerounas crenka. CTpykTypa v QyHKIIUN KJICTOYHOW CTEHKH
pactenuii, rpuboB.

Huronna3zma. Lurozomns. Lutockener. [IBuxkenue uuromniazmbl. OpraHouabl KIETKH.
OnxHoMeMOpaHHBIC OpTraHOUIBI KJIETKH: dHAoIIa3Marnueckas cethb (DI1C), anmapat I'oiabaKe, TU30COMBI,
UX CTpoeHue U QyHKIuU. B3auMocBsa3b 0JHOMEMOPAHHBIX OpraHOU0B KiIeTKH. CTpoeHHEe ITpaHy s pHOrO
petukynyma. Mexanuzm nanpasnenus 6eikog ¢ II1C. CuHTe3 pacTBOPUMBIX OeNKOB. CHHTE3 KIIETOUHBIX
mMeMmOpaH. [ magkuii (arpaHynsapHBIN) SHAOIUIA3MAaTHUECKUH peTuKyinyM. CekperopHas (QyHKIHS anmapaTa
[Nonsmxu. Mooughuxayus benxoe 6 annapame I'onvoocu. Copmuposka 6enxos 6 annapame I 01vb0xcu.
Tpancnopt BeliecTB B KieTke. Bakyonu pacTutenbHbIX KieTok. Kiierounslit cok. Typrop.

[TomyaBTOHOMHBIE OpPTraHOUABI KJIETKU: MUTOXOHJIPUH, TACTUBL. [Ipoucxoscoenue MumoxoHopuil u
naacmuo. Cumbuozenes (K.C. Mepesckosckuii, JI. Mapeynuc). Ctpoenne u QyHKIIMM MUTOXOHAPHUH 1
wiactul. [lepBudHble, BTOPUYHBIE U CIOXHBIE TIACTUIBI (POTOCHHTE3UPYIOMINX 3YKAPUOT. XITOPOILIACTHL,
XPOMOIUIACTHI, JISUKOIJIACTHI BBICIITUX PACTECHUM.

HememOpannbie opranou sl kiaetku CTpoeHue u GyHKIUN HeMEMOpPaHHBIX OPraHOMIOB KIIETKH.
Pubocomsl. IIpomescymounvie punamernmol. MUKpODUIAMEHTBI. AKMUHOBbIE MUKPODUIAMEHMbL.
Mpli1euHbIe KIETKH. AKMUHO8ble KOMNOHEHMbl HeMbluleyHbIX Kiemok. MUKpoTpyoouku. Kinetounslit
neHTp. CTpoeHHE U IBIKEHUE KI'YTUKOB M pecHUYeK. MUKpOTpyOOUKH 1tuToruia3mMel. LleaTprons. beaku,
aAccoyuupo8anmvie ¢ MUKpopuiamenmamu u Muxpompybouxamu. Momopusie benxu.

SAnpo. OGonouka siipa, XpOMaTHH, KAPHOIUIa3Ma, SIPHIIIKH, UX CTPOCHUE U QYHKIMU. SIaepHbIi
OenkoBbIil MaTpukc. [IpocTpaHcTBEHHOE PacOI0KEHUE XPOMOCOM B MHTEp(A3ZHOM sAIpe. dyxpomamun u
eemepoxpomamun. benku XpoMaTuHa — TUCTOHBL. JJunamuxa s0epHot 06o10uku 6 mumose. AoepHulii
mpancnopm.

Kiterounsie BximroueHus. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK dYKapuOT (PacTUTEIHHOM,
YKUBOTHOM, TPUOHOM).

JdemoHcTpanuu

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



Tabmuie! 1 cxeMbl: «CTpOCHUE DYKAPUOTHUECKOH KIETKNY, «CTPOCHHE KUBOTHOU KIETKU»,
«CTpoeHHEe pacTUTEIBHOMN KIETKW», «CTpOeHUE MUTOXOHIPUNY, «Sapo», «CTpoeHHne MPOKapUOTHUECKOU
KIIETKI.

O6opynoBaHue: CBETOBOI MUKPOCKOI, MUKPOIPENapaThl paCTUTENIbHBIX, )KUBOTHBIX KIIETOK,
MUKpOTIpenapaThl 0aKTepHaTbHbBIX KIETOK.

JlaboparopHasi padora «/3yueHre CTpOCHHS KIETOK Pa3IMYHBIX OPraHU3MOB).

IIpakTuyeckasi padora «l3yueHue CBONCTB KIIETOYHOU MEMOpaHBI.

JlaGoparopnas padora «/cciegoBanue mia3Mosr3a 1 JemIa3MoJin3a B pACTUTENbHBIX KIETKaxX».

IIpakTuyeckas padora «/3yyeHue ABUKEHUS HUTOIUIA3MbI B PACTUTENBHBIX KIETKAX.

Tema 6. OOMeH BeliecTB U NpeBpallieHHe JHEPIUN B KJIeTKe

AcCCUMUIISINS U TUCCUMIIALINS — JIB€ CTOPOHBI MeTabonn3Ma. Tunbsl oOMeHa BelecTB: aBTOTPOHBIH
U rerepoTpodHbIi. YyacTue kuciopoaa B 0OMEHHBIX Ipoleccax. JHEPreTHUecKoe o0ecreueHue KIeTKu:
npespanieHrne AT® B oOMeHHbIX Tporieccax. DepMeHTATHUBHBIN XapaKkTep peakluid KIeTOUHOTO
MeTabonmmn3ma. DepMEHTHI, UX CTPOCHHE, CBOMCTBA U MeXaHu3M JelicTBus. KopepmenTsl. OTinmuus
(bepMEHTOB OT HEOPraHMYECKUX KAaTaJIN3aTOPOB. belKknu-akTHBaTOphl U OENKU-UHTUOUTOPHI. 3aBUCUMOCTD
CKOPOCTH (pepMEHTATUBHBIX PEAKIIMI OT pa3IUYHbIX (PAKTOPOB.

[lepBHUYHBIN CUHTE3 OPraHUYECKHUX BELIECTB B KiIeTKe. DOTOCUHTE3. AHOKCUCEHHbIU U OKCUSEHHbIU
gomocunmes y 6axkmepuii. Ceéemocobuparowue nuemenmol U NUSMeHmMbl peaKyuoHHo20 yenmpa. Ponb
XJIOPOIUTACTOB B Tporiecce porocunreza. CretoBas u TeMHOBas (hazwl. Qomoodvixanue, C3-, C4- u CAM-
munvl pomocurme3sa. IlpogykTuBHOCTH poTOCUHTE3a. Biusinue pa3znuuHbix (akTOpOB HA CKOPOCTh
dboTocunTe3a. 3HaUeHHE (HOTOCHHTE3A.

XemocunTes. PazHooOpaszue opraHn3MoB-XeMOCHHTETHKOB: HUTpUUIMpYIOIue OaKTepuH,
XKele300aKTeprn, CepoOaKTEpUN, BOJOPOIHBIEC OaKTeprH. 3HAUCHHE XEMOCHHTE3A.

AHaspobHbIe opranu3Mbl. Bussl 6poxkenus. [IpoaykTsl OposkeHus: U MX UCIIOJIB30BaHUE YETIOBEKOM.
AHa3p0OHBIE MUKPOOPTAaHU3MBI KaK 00BbEKThI OMOTEXHOJIOTUN U BO30OYyAUTENN OOJIe3HEH.

AdpoOHBIE OpraHU3MBbL. JTabl SHEPreTHIecKoro ooMeHna. [logroroBurensHsii Tam. [ mukonus —
0ECKHUCIOPOAHOE pacIETNIEHUE TIIFOKO3bI.

buonoruueckoe okucineHue, UM KIETOYHOE JIbIXaHue. Poibs MUTOXOHpUIA B Tporieccax
O6uonoruueckoro okucienud. Lluknuueckue peakuuu. OxucnurenbHoe hochopuiupoBanue. Jxepeus
Membpannoeo epaduenma npomonos. Cunmes AT®: paboma npomounoii AT@-cunmasvl. [IpeumyiiecTsa
a’po0OHOr0 MyTH 0OMEHA BEIECTB nepes] aHadpOOHBIM. D(H(PEKTUBHOCTH FIHEPTETHUECKOT0 0OMEHa.

JdemoHcTpanuu

[Toptpetsi: k. [Ipuctin, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, [1. Mutuen,
I'. A. 3aBap3uH.

Tabmuie! 1 cxeMbl: «POTOCUHTE3Y, «DHEpreTHUECKuii 00MeH», «brnocunaTtes 6enkay, «CTpoeHue
bepmeHTa», «XeMOCHHTE3Y.

O6opynoBaHue: CBETOBOIl MUKPOCKOI, 000PYOBaHHE JUIsl IPUTOTOBIICHUS TIOCTOSIHHBIX U
BPEMEHHBIX MUKPOMPENAPaTOB.

JlaGopaTopHas padora «/I3yueHne KaTaIMTHYECKO aKTUBHOCTH ()ePMEHTOB (Ha IpUMEPE aMUIIa3bl
WJTH KaTajiasbl).

JladopaTropnasi padora «/3yuenrne GepMEHTaTUBHOTO pACIICIIIICHUS TTEPOKCHIA BOJIOPO/Ia B
pPaCTUTEIBHBIX U dKUBOTHBIX KIIETKAX)».

Jla6opaTopnasi pa6ora «CpaBHeHHE MPOIIECCOB (POTOCHHTE3A M XEMOCHHTE3a».

JladopaTopnas padora «CpaBHEHHE TTPOILIECCOB OPOKEHUS U JIBIXAHUSI.



Tema 7. HacnencreenHast uHGopManus U peanu3anus eé B KieTke

Peakuuu matpuyHoro cuates3a. [IpyHIIMT KOMITJIEMEHTAPHOCTU B PEAKIUSAX MAaTPUYHOTO CUHTE3A.
Peanuzamus HacnencrBeHHOW nHpOopManuu. [ eHETHIECKUI KO, €ro CBOMCTBA. TpaHCKpHUIITUS —
Marpuunblid cuHTe3 PHK. [TpuHIMNIBI TpaHCKPUTIIMK: KOMILUIEMEHTAPHOCTh, aHTUIAPAJIEIbHOCTD,
acuMMeTpuIHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckou kiemke. Hexooupyrowue PHK.

Tpancnsus u e€ sransl. Yuactue tTpancnopTHsix PHK B 6uocunTese Oenka. YcnoBus 6MocuHTE3a
oenka. KogupoBanne aMuHOKHUCIIOT. Postb ppubocoM B OnocuHTE3€e OeKa.

Coepemenuvie npedcmasnerus o cmpoenuu 2eHos. Opranusaiys reHoMa y MpoKapHoT U 3YKapHOT.
Perynsauus akTHBHOCTH TeHOB y IpokapuoT. [ 'unoresa onepona (. XKaxo0, XK. Mano). MozexynapHuvle
MexXaHu3Mbl IKCHpeccuu 2eHo8 y sykapuom. Ponv xpomamuna 6 pecynayuu pabomei cenos. Perynsuus
0OMEHHBIX TTPOIIECCOB B KieTKe. KieTouHbIi ToMeocTas.

Bupycel — HekseTouHble (OPMBI )KU3HU U 00JIUraTHbIe Mapa3uThl. CTpOEHNE MPOCTHIX U CIOKHBIX
BUPYCOB, PETPOBUPYCOB, OakTepuodaron. Kuznennwiii yuxa [JHK-codepacawux supycos, PHK-
codeparcawux upycos, bakmepuogacos. Obpamuas mpanckpunyus, peeepmasa, uHmezpasa.

BupycHsbie 3a0oneBanus yenoBeka, KuBoTHbIX, pacteHuit. CITNJ], COVID-19, connansubie
MEAUIMHCKHIE MPOOIEMBI.

Buoungpopmamura: unmezpayus u ananuz 6orvuux maccusos («bigdatay) cmpyxkmyphoix
ouonoeuueckux oanuvix. Hanomexuonozuu 6 ouonozuu u meouyune. Ilpoepammupyemvie pynxyuu 6eixos.
Cnocobbl docmasku 1ekapcms.

JdemoHcTpanuu

[Toptpetsi: H. K. Konbuos, /1. . iBaHOBCKUI.

Tabmuie! 1 cxeMbl: «bruocuHTe3 6enkay, « eHeTndeckuii kony», «Bupycen», «bakrepuodaruy.

IIpakTnyeckas padora «Co3gaHue MOAEIU BUPYCay.

Tema 8. /Ku3HeHHBIH HUKJI KICTKH

Kierounsiii ki, ero nepuoasl u perymsamnus. MaTepdaza u Muto3. OcoOEHHOCTH MPOIECCOB,
npoTekarmux B uHTepdase. [loaroroBka KieTku K aeneHuto. [IpecuareTrnueckuii (TOCTMUTOTUYECKUT),
CHUHTETUYECKUH M MOCTCUHTETUYECKUH (MTPEeMUTOTUYECKUI) TIEPHOABI MHTEP(Da3bI.

Marpuunbiii cuate3 JJHK — perukarnus. [punnune! perrkanuu JIHK: koMmieMeHTapHOCTb,
MOJTYKOHCEPBATUBHBIA CUHTE3, aHTUNApaieIbHOCTh. Mexanu3Mm perukanuu JJHK. Xpomocomsl.
Crpoenne xpomocoM. Tenomepsl u TeoMepasza. XpoMOCOMHBINA HAOOp KIETKH — KapuOTUI. IUIIOuaHbIN 1
rarIouHbII HabOpBI XpoMocoM. I'oMonornyabie XpoMocoMbl. [1010BbIE XPOMOCOMBEI.

[enenne knetku — muto3. CTaguy MATO3a U IPOUCXOASAIINE B HUX MPOIECCHL. THUIIBI MUTO3A.
Kaprokunes n nutoknnes. buosornueckoe 3HaueHUE MUTO3A.

Perynsiius MUTOTHYECKOTO LUKIIA KIETKHU. [Iporpammupyemast KIieTo4Has THOeb — aromnTo3.

Knerounoe sapo, xpoMocoMsl, GyHKIIMOHANIbHAs TeHOMUKA. Mexanuzmuvl npoaughepayuu,
ougpepenyuposxu, cmapenus u eubenru kiemox. «L{ugpposasn knemrxa» — buounghopmamuuecxkue mooenu
@DYHKYUOHUPOBAHUSA KIIeMKU.

JdemoHcTpanuu

Tabmuie! U cxeMbl: «OKU3HEHHBIN UK KIETKN», «Muto3y, «CTpoeHue xpomocomy, «Permmmkanus
JITHK.

O6opynoBaHHe: CBETOBOI MUKPOCKOI, MUKpOIpenapaTsl: «MUTO3 B KJIETKaX KOpeEIIKa JIyKa.

Jlaboparopnasi padora «/3yueHrne XpoMOCOM Ha TOTOBBIX MUKpPOIIpenapaTaxy.

JlabopaTopnasi pabora «HabmoqeHne MuTO3a B KJIETKaX KOHUYMKA KOPEIIKa JTyKa (Ha TOTOBBIX
MHUKpOIIpenaparax ).



Tema 9. Ctpoenue u GyHKIIMH OPraHU3MOB

Buonornueckoe paznoobpaszue opranu3mMoB. OTHOKIETOYHbIE, KOJIOHHAJIbHBIE, MHOTOKJICTOYHbIE
OpraHU3MBI.

Oco0eHHOCTH CTPOEHUS U KU3HEIEATEIIbHOCTH OAHOKIETOUYHBIX OpraHn3MoB. bakrepun, apxeu,
OJTHOKJIETOYHBIE TPUOBI, OHOKJIETOUHBIE BOJIOPOCIH, APYrHe MPOTUCTHI. KonoHHaIbHbIE OpraHU3MBbI.

B3aumocBs13b yacTell MHOTOKJIETOYHOIO OpraHu3Ma. TKaHU, OpraHbl U cUCTEMBI OpraHoB. Opranusm
Kak eauHoe 1enoe. ['omeocras.

Txanu pactenuid. TUTIBI paCTUTEIBHBIX TKaHEH: 0oOpa3zoBaTeIbHas, TOKPOBHAS, TPOBOIAIIAS,
OCHOBHas, MexaHnueckasi. OCOOEHHOCTH CTPOeHHUs, GYHKLUI U PacIIOIOKEHHs TKAHEH B OpraHax
pacTeHuN.

TKaHM )KMUBOTHBIX M Y€JIOBEKA. THIBI )KUBOTHBIX TKAHEH: SNUTEINAIbHAS, COEAUHUTEIbHAS,
MblIlIe4YHast, HepBHast. OCOOEHHOCTH CTPOeHUs, GYHKIUI U PACTIOIO0KEHUS TKaHEeH B OpraHax >KUBOTHBIX U
YEJI0BEKA.

Opranel. BereraruBHble M T€éHEPATUBHBIE OPTraHbl pacTeHU. OpraHbl U CUCTEMBI OPIaHOB KUBOTHBIX
1 yesoBeka. OyHKIIMU OpraHoB ¥ CHCTEM OPIaHOB.

Omnopa Tena oprann3moB. Kapkac pactenuii. CKeneThl OJJHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX
J)KUBOTHBIX. HapyxHbI1ii 1 BHyTpeHHUH ckesneT. CTpOE€HHUE U TUIbI COeIMHEHUS KOCTEH.

JIBr>keHne OpraHu3MoB. [IBIKeHHE OHOKIETOUHBIX OPraHU3MOB: aMEOOUTHOE, KI'YTHKOBOE,
pecHU4YHOE. [[BUKEHNE MHOTOKJIETOYHBIX PACTEHUI: TPONU3MBbI U HACTUHU. J[BU’KEHNE MHOTOKJIETOUYHBIX
JKUBOTHBIX U YeJlIOBeKa: MblllieyHas cuctema. Peduiekc. CkeneTHble MBI U UX paboTa.

[Intanune opranu3moB. llornomneHrne BObI, yTIEKUCIOrO ra3a U MUHEPAJIbHBIX BEIIECTB PACTCHUSMH.
[InTanue )xMBOTHBIX. BHYTpUIOI0CTHOE ¥ BHYTPUKIIETOUHOE NULIeBapeHue. [IuTanne no3BOHOYHBIX
XKUBOTHBIX. OTAENbI MUIIEBAPUTEIBHOTO TpakTa. [InmeBapurensHble xkenessl. [InmeBapurenpHas cucremMa
YeJI0BEeKa.

Hpixanue oprann3moB. Jprxanue pacrennid. [[pixanue »xuBoTHBIX. duddy3us ra3os yepes
NOBEpXHOCTH KiIeTku. KoxkHoe apixanue. JlpIxarenbHas moBepxXHOCTh. JKabepHoe U IEroyHoe IbIXaHue.
JIpIxaHue MO3BOHOYHBIX )KMBOTHBIX U YEJIOBEKA. DBOJIIOLIMOHHOE YCI0KHEHUE CTPOCHMSI JIETKUX
MTO3BOHOYHBIX KUBOTHBIX. J[pIXaTelbHAs cCUCTEMA YeI0oBeKa. MexaHNu3M BEHTUIISLUY JIETKUX Y ITUI] U
MmiiekonuTaromux. Perynsanus apixanus. JlpixareabHble 00bEMBI.

TpaHcnopT BEeWECTB y OPraHu3MOB. TpaHCIIOPTHBIE CUCTEMBI pacTeHUM. TpaHCIOPT BELIECTB y
XKUBOTHBIX. KpoBeHOCHas cucrema u e€ opranbsl. KpoBeHOCHas: cMCTEMa [T03BOHOYHBIX )KMBOTHBIX U
yenoBeka. Cepalie, KpOBEHOCHBIE cOCybl U KpoBb. Kpyru kpoBooOpatieHus. DBOIIOLNUOHHBIE YCIOXKHEHUS
CTPOEHHS KPOBEHOCHOW CHUCTEMbI TIO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Boiaenenue y opranusmoB. Beinenenune y pactennid. Beinenenue y ;kuBoTHbIX. COKpaTUTENbHbBIE
Bakyos. Oprassl BoieneHus. QUIbTpaIys, CeKpenus 1 00paTHOe BCAChIBAHUE KaK MEXaHU3MBbI paOOTHI
OpraHoB BblaeNIeHHs. CBA3b MTOJIOCTH TEJIA C KPOBEHOCHOM M BBIIEIUTEIBHON cucTeMamMu. Beinenenue y
MO3BOHOYHBIX JKUBOTHBIX U yenoBeka. [louku. Ctpoenue u ¢pyHkimonnposanue Heppona. ObpazoBaHue
MOUH y YEJIOBEKA.

3ammTa y OpraHu3MOB. 3aluTa y OJHOKJIETOYHBIX Opranu3MoB. Cropsl OaKTepuid U IUCTHI
MPOCTEUIINX. 3all1uTa y MHOTOKJIETOUHBbIX pacTeHuil. Kytukyna. CpencrBa macCUBHOW U XUMUYECKOU
3amuThl. OUTOHLINIBL.

3amuTa y MHOTOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI M X MPOM3BOAHBIE. 3allUTa OPraHU3Ma OT
6one3nell. IMMyHHas cuctema yenoBeka. KineTouHslil 1 ryMopanbHblii HMMYHHUTET. BposKAEHHBINA U
MpUOOPETEHHBIN cielubUIECKUT UMMYHUTET. Teopust KIIOHALHO-CeNIeKTUBHOTO nMMyHHUTeTa (I1. Dpnux,



®. M. bepuer, C. Tonerasa). BocnaintenbHble OTBETHI OpPraHu3MoB. PoJib BpOKAEHHOIO UMMYHHTETA B
Pa3BUTHU CUCTEMHBIX 3a00JICBaHUIA.

Pa3apaxuMocCTh U peryisiius y Opranu3sMoB. Pa3ipaxuMoCTh y OJHOKJIETOYHBIX OPraHU3MOB.
Takcucel. Pa3apaxkuMOCTh U peryssnus y pacteHuil. PocToBbIe BeliecTBa U X 3HAYCHUE.

HepeHas cuctema u periekTopHas perynsnus y ;KUBOTHRIX. HepBHast cuctema u e€ OTHeNbl.
DBOJIIOIIMOHHOE YCIIOKHEHUE CTPOCHUSI HEPBHOU CUCTEMBI y )KUBOTHBIX. OTJ€IbI TOJJOBHOTO MO3ra
MO3BOHOYHBIX JKUBOTHBIX. Peduiekc u peduiekropnas nyra. bezycinoBHbie u yciaoBHbIE pedIeKchl.

['yMopaisibHast peryssanums U 3HIOKPUHHAs CUCTEMA )KUBOTHBIX M yeloBeKa. JKene3bl 3HI0KpUHHON
CUCTEMBI U UX TOPMOHBI. [[eficTBHEe TOpPMOHOB. B3aUMOCBSI3b HEPBHOM U SHIOKPUHHON CUCTEM.
l'umoranamo-runodusapHas cucremMa.

JdemoHcTpanuu

[Toptper: N. I1. [1aBnos.

Tabmure! U cxeMbl: «OTHOKIETOYHBIE BOAOPOCTNY, «MHOTOKIETOYHBIE BOJAOPOCINY, «bakTepuny,
«IIpocreiimmey», «Opranbl IBETKOBBIX pacTeHUi», «CUCTEMbl OpraHOB MO3BOHOYHBIX YKUBOTHBIX»,
«BHyTpeHHee cTpoeHne HaceKOMBIX», « TkaHu pacteHui», «KopHeBbie cucTeMbl», «CTpoeHUEe CTEOIs»,
«CTpoeHue IMCTOBOM TIACTUHKNY, « TKaHM )XKUBOTHBIX», «CKeleT yenoBekay, «[InmesapurenpHas
cucremay, «KpoBeHocHas cucremay, «JlpixarenbHas cucremay, «HepsHas cucteman, «Koxka», «Mplednas
cucreMay, «BoinenuTenbHas cucteMay, « JHIOKpUHHAS cucTeMay, «CTpOeHUE MBI, «IMMyHUTETY,
«KumeunomnosnoctHble», «CxeMa MUTaHUS pacTeHUiD», «KpOBEHOCHbBIE CUCTEMBI TO3BOHOUYHBIX KUBOTHBIX),
«Ctpoenue ruzpei», «CTpoeHuE IIaHapun», «BHyTpeHHee CTpOeHHUE JOKAEBOTO YepBsa», «HepBHas
cuctema poio», «HepBHas cucrema narymkn», «HepBHast cuctema npecMblkarommxcs», «HepHas cucrema
nTully, «HepBHas cucrema miekonutammux», «HepBHas cucrema denoBeka», «Pedmexcey.

O6opynoBaHue: CBETOBOI MHKPOCKOI, MUKPOIIPENapaThl OTHOKICTOYHBIX OPTraHU3MOB,
MUKpOIpenaparsl TKaHEW, paKOBHUHBI MOJUTFOCKOB, KOJUIEKIIUM HACEKOMBIX, UTJTIOKOKHX, )KUBBIE
9K3EMILIAPBl KOMHATHBIX pacTeHU, repOapun pacTeHUN pa3HbIX OTAENIOB, BIaXKHBIE MPEraparhl >KUBOTHBIX,
CKEJIEThl TTO3BOHOYHBIX, KOJUIEKIIMH OECTIO3BOHOYHBIX KUBOTHBIX, CKEJIET YEJIOBEKa, 000pYI0BaHUE IS
JEMOHCTPAIIMH MOYBEHHOTO ¥ BO3AYIIHOTO TUTAHUS PACTCHHM, PacIIEIUICHUs Kpaxmala U OeIKOB 1Mo/
neiicTBrueM (epMeHTOB, 000PYIOBaHUE I JEMOHCTPAIIMH ONBITOB M0 U3MEPEHHIO )KU3HEHHON EMKOCTH
JETKUX, MEXaHU3MAa JbIXaTENbHBIX JBUKEHUMN, MOJIEIN TOJJOBHOTO MO3ra Pa3IMYHbIX )KUBOTHBIX.

JlabopaTopnasi paGora «/3yuyeHne TkaHel pacTEHUIN».

JlabopaTopnasi padora «l3yueHne TkaHel KUBOTHBIX).

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

Tema 10. Pa3MHoOKeHHe U Pa3BUTHE OPTAaHU3MOB

®DopMBbI pa3MHOKEHHUSI OPTAaHU3MOB: OecIoioe (BKJII0Yasi BETE€TaTUBHOE) U MOJIOBOE. Bubl Gecrionoro
Pa3MHOXKEHHUS: IOYKOBAHKE, CIIOPYIIAIUS, parMeHTAIs, KIIOHUPOBAHUE.

[TonoBoe pazmHoxeHue. [lonoBeie kneTku, uiau rametel. Meios. Ctaguu meito3a. [loBenenue
XpomocoMm B Meiio3e. Kpoccunrosep. buonornueckuii cMbICi Me03a 1 MOJI0BOTO TMpolecca. Meio3 u ero
MECTO B )KM3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzapoapieBoe pa3Buthe. I'amerorenes y xuBoTHBIX. [TomoBbie xene3pl. OOpa3oBaHue u
pa3BuTHE NOJIOBBIX KJIeTOK. CniepmaToreHes u oorene3. CTpoeHHE MOJIO0BBIX KIETOK.

OmogoTBOpeHHE U IMOPHUOHATILHOE Pa3BUTHE )KUBOTHBIX. CIIOCOOBI OIJIOOTBOPEHHUS: HAPYKHOE,
BHyTpeHHee. [[apreHorenes.

NunuBuayanpHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). OMOPUOIOTHS — HAyKa O Pa3BUTHH
opranu3MoB. Mopghozenes — o0na u3 enasuvix npodiem smopuonocuu. Konyenyus mopgoeenos u mooenu



mopgozeneza. Craguu sSMOpHOTeHe3a KUBOTHBIX (Ha mpuMepe JArymku). Jpodnenue. Tumnsl 1podieHus.
Hemepmunuposannoe u Heoepmunuposantoe opooaenue. bnacmyna, munwvt 6aacmyn. OcoOeHHOCTH
Ipo0JieHNs] MIIEKOTIUTAONIUX. 3apO/IbIIIEBbIE IUCTKU (TacTPyJIsLMs). 3aKiIaka OpraHoB U TKaHE! U3
3apOJIbIIIEBbIX JUCTKOB. B3anMHOe BiIMsHUE YacTel pa3BUBAIOIIErocs 3apobliia (3MOpHOHaIbHAs
MHIYKIWA). 3aK1a/1Ka TIaHa CTPOSHUS dKUBOTHOTO KaK pe3yabTaT UEPAPXUUYECKUX B3aUMOICUCTBUI T€HOB.
Brnusinue Ha SMOpHOHATBHOE Pa3BUTHE PA3IUYHBIX (DAKTOPOB OKPYKAIOIICH CPEIbI.

Poct u pa3Butue xuBoTHBIX. [locTaMOpruoHansHEI iepuo. [Ipsmoe u HenmpsiMoe pa3BUTHE.
Pa3Butne ¢ Mmetamopdo30M y 0€Cri03BOHOYHBIX U MIO3BOHOYHBIX KUBOTHBIX. bronornueckoe 3HaueHue
MPSIMOTO U HEMPSIMOTO PAa3BUTHUSL, UX PACTIPOCTPAHEHHUE B IPUPOE. THUIIBI pOCTa )KUBOTHBIX. DaKTOPbI
PETYISIIIAK POCTa )KUBOTHBIX U YenoBeka. CTauu MOCTIMOPUOHAIBHOTO Pa3BUTHS Y JKUBOTHBIX U
yenoBeka. [leproabl onToreHesa yenoseka. CtapeHue U cMepTh Kak OMOJIOrMYecKre MPOLECCH.

Pa3zmuoxeHue u pa3Butue pactennii. ['amerodut u cnopodut. Meiio3 B )KU3HEHHOM IMKJIE PACTCHUM.
Ob6pa3zoBaHue crop B nporecce Mero3a. ['amerorenes y pacrenuii. OriogoTBOpeHHUE U pa3BUTHE
PaCTUTENBHBIX OPraHU3MOB. JIBOIHOE OIJIOJOTBOPEHHE Y IIBETKOBBIX pacTeHuii. OOpa3oBaHUe U pa3BUTHE
CEMEHU.

MexaHu3MBI PETYISIIIUM OHTOTEHE3a Y PACTEHHUI U )KUBOTHBIX.

JdemoHcTpanuu

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

Tabnuupl 1 cxembl: «BererarnBHOE pa3MHOXKEHUE», « THIIBI 0ECTIONIOro pa3MHOKEHHS,
«Pa3MHOXkEHHE XJIaMUAOMOHAIb», «Pa3MHOKEHUE IBIIICHBDY, «PasMHOXKEHHE TUIPI», «Mero3y,
«Xpomocombl», «I'amerorenesy», «CTpoeHue SULEKIECTKU U criepMaTo3ongay, «OCHOBHBIE CTaUN
oHTOreHe3a», «lIpsamoe u HenpsMoe pa3BuTHe», «Pa3BuTHe MaiiCKoOro xykay», «Pa3surue capanumn»,
«Pa3BuTne nArymkn», «/lBofHoe ONja0J0TBOPEHHE Y LIBETKOBBIX PACTEHUI», «CTpOEHHE CEMSIH
OJHOJOJBHBIX U JBYAOJBHBIX pacTeHUN», «KM3HEHHBIN UK MOPCKOHN KanmycThl», <« KU3HEHHBIA [IUKJIT
Mxay, «KU3HEHHBIN LUK MANOPOTHUKA, «KM3HEHHBIN LUK COCHBD».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKPOIIPETIapaThl SHIEKIETOK U CIIEPMATO30HI0B, MOJEITh
« UK pa3sBUTHS JIATYILIKNY.

JlaGoparopHas padora «/3yueHrue cTpOeHHS MOJOBBIX KIETOK Ha FTOTOBBIX MUKPOIIPENapaTaxy.

IIpakTnyeckasi padora «BbIsiBIeHHE NPU3HAKOB CXOJCTBA 3aPOABIIIEH MO3BOHOYHBIX JKUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHnEe OpraHoOB Pa3MHOKEHUS BBICIIUX PACTEHUI.

Tema 11. 'eHeTHKA — HAyKa 0 HACJIEACTBEHHOCTH U NI3MEHYMBOCTH OPraHU3MOB

Hcropus cTaHOBIICHUSI M pa3BUTHS TeHETHKH Kak Hayku. Pabotsl I'. Mennens, I'. ne ®pusa, T.
Moprana. Posib oTedecTBeHHBIX YUEHBIX B pa3BuTuu renetuku. Padoter H. K. Konsiora, H. 1. BaBumoga,
A. H. benosepckoro, I'. . Kapneuenxo, 0. A. ®ununuenxo, H. B. Tumodeesa-Pecosckoro.

OCHOBHbIE TEHETUUECKHUE TTOHITUS U CUMBOJIBL. [ 'OMOJIOTHYHBIE XPOMOCOMBI, a/JIENIbHBIE TE€HBI,
aJIbTEPHATUBHBIE PU3HAKU, JOMUHAHTHBIN U PELIECCUBHBIN ITPU3HAK, TOMO3UT0TA, FETEPO3UTOTA, YACTAS
JUHUS, THOPUIBL, TeHOTHIL, (heHOTHUIl. OCHOBHBIE METOIbl TEHETUKH: THOPUIOTOTHYECKHIA,
LUTOJIOTHYECKUI, MOJIEKYJIIPHO-TEHETUYECKUM.

JdemoHcTpanuu

[Toptpetsi: I'. Menaens, I'. ne @pus, T. Mopran, H. K. Konsios, H. U. BaBuinos, A. H. benozepckuid,
I'. 1. Kapneuenko, 10. A. ®wmmmuenko, H. B. Tumodees-PecoBckuii.

Tabmuiet 1 cxeMbl: «MeTOIbI TeHETUKIY, «CXEeMBI CKPEITUBAHUS.

JlaGopaTopHnasi pa6ora «/[po3oduia kak 00bEKT FreHETHUYECKUX MUCCIEAOBAHUI.

Tema 12. 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH



Monorubpuanoe ckpemuBanue. [lepBbiii 3akoH MeHaens — 3aK0H eJMHO00pazus THOPUIOB MEPBOTO
nokosenus. [Ipasuino nomuHupoBanus. Bropoi 3akoH MeHens — 3aKOH paclleIICHUs IPU3HAKOB.
[{uTonmornyeckue OCHOBHI MOHOTHOPUAHOTO CKpEIIMBaHUA. [ MTOTe3a YUCTOTHI raMeT.

Ananusupyromniee ckpemubanue. [[poMexxyTouHbIN XapakTep HaclienoBaHus. Paciiernienue
MPU3HAKOB IIPU HETIOJTHOM JIOMUHUPOBAHUMU.

Jurubpunnoe ckpeniuBanue. Tpetuii 3akoH MeHIens — 3aKOH HEe3aBUCHMOT'O HAClIeJIOBAHHUS
npu3HakoB. Llutonornueckre 0CHOBBI TUTHOPUIHOTO CKPEIMBAHUS.

CueruieHHOE HacsaeaoBanue npusHakoB. PadoTer T. Moprana. CrieniieHHOe HaclieJoBaHHWE TSHOB,
HapyILIEHHUE CLEIUIEHUS MEX1y F'eHaMu. XpOMOCOMHasi TEOPUsI HACIEICTBEHHOCTH.

I'enernka nona. XpoMOCOMHBIN MEXaHU3M OINPEAEIEHUS 10JIa. AyTOCOMBI U MOJIOBBIE XPOMOCOMBI.
['omorameTHbII U reTeporaMeTHsbIi noil. ['eHeTndeckas CTpyKTypa MojoBbIX XxpoMocoM. Hacnenoanue
MIPU3HAKOB, CLIETUIEHHBIX C ITOJIOM.

I'enotun kak nemoctHas cucrema. Ilneorponus — MHOXKXECTBEHHOE ACCTBUE T'eHa. MHOKECTBEHHbIN
aienusM. BzaumonelictBue HeansenbHbIX reHoB. KommuieMenTapHocTh. Dnucrtas. [lonumepus.

['eHeTHYeCcKUil KOHTPOJIb Pa3BUTHS PACTEHUI, dKUBOTHBIX U YEJIOBEKA, a TaK)Ke (PU3MOIOTHUECKUX
IIPOLIECCOB, MOBEICHUS U KOTHUTUBHBIX (PyHKUUH. ['eHeTHUeckne MexaHu3Mbl CUMONOTeHe3a, MEXaHU3MbI
B3aMMOJICHCTBUS «XO35IMH — apa3UT» U «XO3IMH — MUKPOOHMOM». ['eHeTnueckre aclieKThl KOHTPOJIS U
W3MEHEHUS HACIICICTBEHHOW MH(OPMAIIUY B TIOKOJICHUSIX KIETOK H OPTaHU3MOB.

JdemoHcTpanuu

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

Ta6muip! u cxemsl: «IlepBbIit 1 BTOpoit 3akoHbl Menaensy, «Tperuii 3akoH MeHaens»,
«Ananuzupymoliee ckpelnBanuey, «Henonnoe nomunupoBanuey, «CueryieHHOE HaclIeI0BaHUE MPU3HAKOB
y npo3zoduiei», «I'eHeTnka nonay, «Kapuorun yenoekay, «Kapuotun npozoduisn, «KapuoTur NTUID,
«MHOKEeCTBEHHBIH ajjIelIn3My, «B3anmoieiicTBrEe TSHOBY).

O6opynoBaHue: MOAEb AJi JEMOHCTPALIMK 3aKOHOB €IMHO00pa3usi THOPHUI0B IIEPBOTr0 MOKOJIECHUS U
pacuIeIuieHus] TPU3HAKOB, MOJIEJNb JIJIsl JEMOHCTPALIUM 3aKOHA HE3aBUCUMOTO HACJIEI0BaHUSI PU3HAKOB,
MOJIeJb JIJISl IEMOHCTPALMU CLIETNIEHHOTO HACJIeI0BaHUs IPU3HAKOB, CBETOBOM MUKPOCKOII,
MuKpornpenapar: «/Ipozodumna.

IIpakTuyeckas padora «/3yueHue pe3yabTaTOB MOHOTMOPUAHOTO CKPEIIUBAHUS Y IPO30(DUITBI.

IIpakTuyeckas padora «/3yueHue pe3yabTaToB JUTUOPUIHOTO CKPEITUBAHUS Y APO3OPUITBDY.

Tema 13. 3akoHOMepPHOCTH NU3MEHYHBOCTH

BsaumopeiicTBue reHotumna u cpeasl npu GopmupoBaHuu GpeHotumna. MIsMeHYnBOCTh MPU3HAKOB.
KauecTBeHHbBIE U KOJMYECTBEHHBIE MPU3HAKKU. BUbl N3MEHUMBOCTH: HEHACIIEICTBEHHAS U HACJIEICTBCHHASI.

MoaudukaonHas U3MEHYUBOCTb. Ponb cpenibl B hopMupoBaHrH MOIM(UKAITUOHHON
u3MeHunBocT. Hopma peakuuu npusHaka. Bapuaunonsslil psja u BapuanonHas kpusas (B. Moranncen).
CgoiicTBa MOIU(PUKAIIMOHHONW U3MEHYMBOCTH.

['enoTHnMUYeckass ”3MEHUYNBOCTh. CBOMCTBA TEHOTUITMYECKOW N3MEHYMBOCTH. BUbI FEHOTUIIMYECKOM
W3MEHUYUBOCTH: KOMOMHATHBHAS, MyTAI[HOHHASI.

KomOunaTiBHas n3MeHYMBOCTh. Mel03 1 MOJIOBOM MPOLecC — 0CHOBa KOMOWHATHBHOM
M3MEHYUBOCTU. POJIb KOMOMHATUBHON M3MEHYMBOCTHU B CO3/IaHUU T€HETUYECKOTO pa3HO00pa3us B
npejaesax OJJHOrO BU/A.

MyTtanuonHasi "3BMEHYMBOCTh. Buabl MyTaluii: reHHbIE, XPOMOCOMHBIE, FTeHOMHbIE. CTIOHTaHHbBIE U
WHIYLIUPOBAHHbIE MyTaIlUU. SIIepHbIC U UTOIUIa3MaTHYecKue MyTaluu. CoMaTUYeCKHUe U MOJIOBbIE
MyTanuu. [ [puurHbl BO3HUKHOBEHU MyTaluuidi. MyTareHsl 1 UX BJIWSHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH



MYTAIMOHHOT'O TpoIiecca. 3aKOH TOMOJIOTMYECKUX PAI0B B HacleAcTBeHHON n3MeHunBoctu (H.M.
Bagsusos). BuesinepHast ”3MEHUUBOCTb U HACIEACTBEHHOCTb.

Onuzenemura u snuUeeHOMUKA, polb INULEHEMULECKUX PAKMOPOos8 8 HACIe008AHUU U USMEHYUBOCTU
GerHomunuyecKux npusHaKos8 y Op2anu3mMos.

JdemoncTpanuu

[Toptpertsr: I'. ne ®pus, B. Moranucen, H. 1. BaBunos.

Tabmue! u cxembl: «Bunpl nu3smeHunBOCTHY, «MoaudukamonHas H3MEHIMBOCThY, «KoMOMHaTHBHAS
U3MEHYHBOCTHY, «Meito3y, «OnnonoTBopeHne, «I eHeTnueckue 3a00JIeBaHus YeI0OBEKay, «Bus
MYTaLH».

ObopynoBaHue: KHUBbIE U TepOAPHBIC SK3EMILISIPbl KOMHATHBIX pacTeHUH, pUCYHKH ((poTorpadun)
JKUBOTHBIX C Pa3JWYHbIMHM BUAAMH U3MEHUNBOCTH.

JladopaTropnasi padora «/ccnegoBanue 3aKOHOMEPHOCTEH MOTU(PUKAIIMOHHON N3MEHUNBOCTH.
[TocTpoeHue BaprallMOHHOIO psifia U BApUALMOHHON KPUBOW).

IIpakTHyeckas padora «MyTtanuu y 1po30¢puibl (Ha TOTOBBIX MUKPOIIpEnapaTax).

Tema 14. I'eHeTHKA YeJIOBEKA

Kapuotun yenoseka. MexxayHapoHas mporpaMmmMa HCCiie10BaHUs FT€HOMa YesloBeKa. MeTo bl
M3YYEHHUS FeHETUKH YeIOBeKa: reHealloTnuecKuid, OJM3HEOBBIN, IIUTOT€HETUYECKUH, OIS IIUOHHO-
CTAaTUCTUYECKUM, MOJNEKYJISIpHO-TeHeTUUeCKUi. COBpEMEHHOE OIpeesIeHHe T€HOTUIIA: TOJIHOT€HOMHOE
CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM yucie ¢ noMoupto [1I[P-ananu3a. Hacneacrteennsie
3a001eBaHUs YeJIOBEKa. | eHHBIE M XpOMOCOMHBIE 0OJIE3HH YeoBeKa. boe3Hu ¢ HacaeaACTBEHHOM
IIPEAPACIIONIOKEHHOCTHI0. 3HAUEHUE MEIUIIMHCKON T€HETUKHU B MIPEJOTBPALLEHNUH U JIEYEHUHN M'€HETUYECKUX
3a0oJeBaHMi YeIoBeKa. MequKo-TeHeTHIeCKOoe KOHCYIbTHpoBaHue. CTBOOBBIE KiIeTKU. [loHsATHE
«TEHETHYECKOT0 TPy3a». DTUUECKUE ACTIEKThI UCCIICIOBAHHA B 00JIACTH PEAAKTUPOBAHUS TEHOMA H
CTBOJIOBBIX KJIETOK.

['eneTnyeckue pakToOpbl MOBBIIIEHHON YyBCTBUTEILHOCTH YelIOBEKa K (PU3HMUECKOMY U XUMHUECKOMY
3arpsi3HEHUI0 OKpYKaromiei cpeapl. ['eHeTnyeckas npeapacnoaoKeHHOCTh YEIOBEKa K MaTOJIOTUSIM.

JdemoHcTpanuu

Tabmune! u cxembl: «Kapuotum yenoBekay, «MeToabl U3yUeHUsl TEHETUKH YEeJIOBEKay,
«['enetnueckue 3a00JI€BaHUS YEIIOBEKAY.

IIpakTnyeckas padora «CocTaBieHUE U aHaIU3 POAOCIOBHOMN.

Tema 15. Cesiekuusi OpraHu3MoB

JloMecTukanus u cenekius. 3apoKIeHUE CeleKIuu U qomectukannu. Yuenue H. M. BaBuiiosa o
[leHTpax NporcX0XIeHUsI 1 MHOrooOpa3us KyJIbTYpHBIX pacTeHUul. Poib cenekuuu B CO30aHIH COPTOB
pacTeHuid u mopoJ >KUBOTHBIX. COpT, MOpoa, ITaMM. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIEICTBEHHON
u3menunBoct H. 1. BaBuiioBa, ero 3HaueHue AJIs CENIEKIIMOHHON PaOOTHI.

MeToapl CeNneKIMOHHOM paboThl. MICKyCCTBEHHBIN OTOOP: MACCOBBIM M MHAUBHUAYATbHBIN. DTaIIbI
KOMOWHAIIMOHHOM ceneKIuu. VcnbITanue mpou3BouTeNeH 10 MOTOMCTBY. OTOOD MO TEHOTHITY C TTIOMOIIBIO
OIICHKHU ()eHOTHUIIa TTOTOMCTBA U OTOOP IO TEHOTHUITY ¢ TToMoIIbio aHanu3a JJHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJ CeJICKIIMOHHON pa0oThl. PauanmoHHbIN 1 XUMUYECKHIA
MyTareHe3 Kak MCTOYHHUK MyTalui y KyJbTypHBIX (hopM opranu3MoB. M crnonb3oBaHre FTeHOMHOTO
peaakTupoBaHus U MeTo0B pekoMOrnHaHTHBIX JIHK 115 monydyenust ucxonnoro marepuana Asis CENEKIUH.

[Monyuenue nonurionoB. BHyTpruBHI0Bas rubpuan3anus. bIu3kopoICTBEHHOE CKPEIIMBAHKE, WITH
uHOpUIUHT. HepoacTBeHHOE CKpelMBaHuE, WU ayTOpUANHT. [ 'eTepo3uc u ero npuduHbl. Vcrnonp3oBanue



rereposuca B cenekiuu. Ornanénnas rudpunuzanus. [Ipeogonenue Gecrious MeXBUIOBBIX THOPHIOB.
JlocTrxKeHMs CENEKLIUN PACTEHUH U JKUBOTHBIX. «3€1€Has pegonoyusy.

CoxpaHeHue U U3y4€HHE T€HETUYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUM U UX TUKUX POIAYEH IS
CO3/1aHUSI HOBBIX COPTOB U THOPHIOB CEIbCKOXO3SHUCTBEHHBIX KYIbTYp. M3yuenue, coxpanenue u
VhpaeneHue 2eHemudecKUMU pecypcamil CenbCKOX03AUCMEEHHBIX U NPOMBICIOBLIX HCUBOMHBIX 8 YETIAX
VAYUUEHUS. CYUeCmBYIOWUX U CO30aHUS HOBLIX NOPOO, TUHULL U KPOCCO8, 8 MOM YUCILE C NPUMEHEeHUeM
COBPEMEHHBIX MEMOO08 HAYUHbIX UCCLEeO008AHUL, NepPedo8bIX Udell U NepCneKmuU8HbIX MexHoI0U.

JdemoHcTpanuu

[optpersr: H. K. Basunos, 1. B. Muuypum, I'. JI. Kapneuenko, I1. I1. Jlykssnenxko, b. JI. Acraypos,
H. bopnoyr, . K. benses.

Tabmuipl U cxembl: «L[eHTpBI MPOUCXOXKICHUS U MHOTO00pa3usl KyJIbTYPHBIX PaCTCHUI», «3aKOH
TOMOJIOTHYECKHX PSAOB B HACJIEICTBEHHOW H3MEHYUBOCTIY, «MeTonbl cenekunmny», «OtnanéHHas
rubpuan3anusy, «MyrareHes».

JlabopaTopnasi pabora «3y4ueHne copToB KyJbTypHBIX PACTEHUH U MOPOJ] 1OMAIIHUX KUBOTHBIX .

JlaGoparopHas padora «/3yueHre METO0B CEJIEKIIMU PACTEHUI.

IIpakTnyeckasi padora «I[IpuBuBKa pacTCHHII».

Ikekypeusi KOCHOBHBIE METO/IBI M TOCTHXKEHUS CeNIEKIIMU PACTeHUMN U )KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIIMIO, TUIEMEHHYIO ()epMy, COPTOUCTIBITATENbHBIN YUaCTOK, B TEIUTMYHOE XO35HCTBO, B
71a00paTOPUIO arpOYHUBEPCUTETA HIIM HAYYHOTO LIEHTPA)».

Tema 16. BHOTEeXHOJIOTHA ¥ CHHTeTHYECKasi OHOJIOTHS

OOBEeKTHI, UCTIONB3YyEeMbIE B OMOTEXHOJIIOTUH, — KJIIETOYHBIE U TKAaHEBbIE KYJIbTYPbl, MUKPOOPTaHU3MBI,
UX XapakTepucTuka. TpaaunmonHas OMOTEXHOIOTHs: XJIeOoneueHne, MoTy4eHue KHCIOMOIOYHBIX
IPOAYKTOB, BUHOZenue. Mukpoouosnornyeckuii cuate3. OOBbEKThl MUKPOOHOIOTHYECKUX TEXHOIOTHH.
[TpousBoacTBO Oenka, aMUHOKUCIOT U BUTAMHHOB.

Co3naHne TEXHOIOTMH U THCTPYMEHTOB LIEJICHAIPaBICHHOIO U3MEHEHUS M1 KOHCTPYUPOBAHUS
TE€HOMOB C LIEJIBIO MTOJIyYE€HUSI OPraHU3MOB U UX KOMIIOHEHTOB, COJIEPKALMX HE BCTPEUAIOLINECs B IPUPOLE
OMOCHHTETHYECKHUE ITYTH.

Kierounas nmxeHepusi. MeTobpl KyJIbTYphl KJIETOK U TKAHEH pacTeHUN 1 KUBOTHBIX. KprnoOaHKH.
ComaTnueckasi rTHOpUIN3aus U cOMaTH4YeCcKuil aMOpuorenes. Mcnonb30BaHue ramionioB B CEIEKIINU
pacreHuid. [lonyuenue MOHOKIOHANbHBIX aHmumen. Fcnonv3o6anue MOHOKIOHAIbHBIX U NOJUKIOHAIbHBIX
anmumen 6 meouyune. VICKyCCTBEHHOE OIJIOZIOTBOPEHHE. PEKOHCTPYKITUS SIMIIEKIECTOK U KIIOHUPOBAHUE
KUBOTHBIX. METO/ TpAaHCIUIAHTAIIUY SAEP KIETOK. TexHono2uu 0300posnenus, Kyibmueuposanus u
MUKPOKIIOHANILHO20 PAZMHONCEHUS CEeNbCKOXO3AUCTNBEHHBIX KYIbMYD.

XpOMOCOMHasl U TeHHasl HH)KeHepus. FICKyCCTBEHHBINM CUHTE3 T'€HAa U KOHCTPYMPOBAHUE
pexombuHanTHbIX JJHK. Coz0anue mpanceennvix opeanuzmos. JJOCTHKEHHUS U IEPCIIEKTHBBI XPOMOCOMHOM
Y TCHHOM MHXKEHEPUHU. DKOJIOTHUECKHE M STUUECKHE MPOOJIeMbl TCHHOM MH)KEHEPHUH.

Menunuackue onorextonorun. [loctreHomuas udposas meauimaa. [TIP-muarnocruka.
MeTaboI0MHBIN aHaJN3, TEHOLEHTPUYECKUI aHAIN3 TPOTEOMa YEJIOBEKA JIUIsl OLICHKH COCTOSIHUS €T0
310poBbsl. VIcnoap30BaHne CTBOJIOBBIX KJIETOK. TaprerHas Tepamnus paka. 3D-Ononnxenepust 1is
pa3paboTku QyHIaMEHTaIbHBIX OCHOB MEIUIIMHCKUX TEXHOJOTUH, CO3JaHUSI KOMIUIEKCHBIX TKaHen
COUYETaHHEM TEXHOJIOTUI TPEXMEPHOTo OMONPUHTHHTA U ckaddonIuHra Ui pelieHus 3aaau
NEPCOHAIU3UPOBAHHON MEIUIINHBI.



Co3aHue BEKTOPHBIX BAaKILIMH C LENbI0 00ecreueH sl KOMOMHUPOBAHHOM 3aIlMTHI OT BO30ynuTeneit
OPBU, ycranoBiieHHe MOJIEKYJISIPHBIX MeXaHu3MoB (yHkirmonupoBanus PHK-conepxanix Bupycos,
BBI3BIBAIOIIMX 0CO0O0 OMacHble 3a00JIeBaHUS YEIOBEKA U KUBOTHBIX.

JdemoHcTpanuu

Tabmuubl u cxembl: «Mcronp30BaHNEe MUKPOOPTAaHU3MOB B ITPOMBIIIIEHHOM IPOU3BOJICTBEY,
«Knerounas unxxenepus», «I eHHast HUHKEHEPUS».

Jladoparopnasi padora «/3yueHrne 0ObeKTOB OMOTEXHOJIOTHI.

IpakTnyeckasi padora «lloaydeHne MOJIOYHOKHUCIBIX MPOTYKTOBY.

IKcekypeust «bHOTEXHOIOTUS — BayKHEHIIas TPOU3BOJUTENbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE TIPOU3BOJICTBO).

11 KJIACC

Tema 1. 3apoxaeHue M pa3BUTHE IBOJIOIUOHHBIX NPeICTABJIEHNH B OMOJIOTHH

OpomtonmonHas Teopus Y. JlapBuna. [Ipennocbuiku BOSHUKHOBEHUS JapBUHM3MA. JKU3Hb M HayuyHas
nesrenbHOCTh Y. JlapBuHA.

JBuxymue cuibl sBomouud BufoB mo Y. JlapBuHy (BbICOKasi MHTEHCHUBHOCTb Pa3MHOKEHUS
OpraHU3MOB, HacleZICTBEHHAs] N3MEHYMBOCTh, 00ph0a 3a CyIIeCTBOBaHUE, ECTECTBEHHBIH U MCKYCCTBEHHBII
oTOOD).

Odopmnenne cunTeTnyeckoit Teopun HBomtonuu (CTD). HelitpanbHas Teopust 3BOJIOLHUU.
CoBpeMeHHas IBOJIOLMOHHAS OUOJIOTHS. 3HAUEHUE SBOJIIOLMOHHON TeOpuH B (POPMUPOBAHUH €CTECTBEHHO-
Hay4YHOUN KapTHUHBI MUpA.

JdemoHcTpanuu

[optpersl: Apucrorens, K. JIunnei, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK. Kroswe, Y. [lapsun, C. C.
UYersepukos, U. . Hlmansrayzen, . Xonneiin, . K. benses.

Tabmumpl u cxemsl: «Cucrema >xuoit npupoasl (mo K. JIunuer)», «JlecTHuIa )KUBBIX CyIIECTB (110
Jlamapky)», «MexanusMm GOpMHpPOBAaHMS TMPHUCIIOCOOJIEHUN y pacTeHUH M KUBOTHBIX (1m0 Jlamapky)»,
«Kapra-cxema mapmpyra nyremectBust Y. dapBunay, «Haxomku Y. [lapsuna», «®opmbl 60pbOBI 3a
cymectBoBanue», «llopoabl romy6ei», «MHoroobpasue KylabTypHBIX QopM KamycTel», «llopoabl
JIOMAIITHUX >KUBOTHBIX», «Cxema oOpa3zoBanuss HOBBIX BHAOB (o Y. JlapBuHy)», «Cxema COOTHOIICHUS
JBIKYIIMX CHJI IBOJIIOLUN», «OCHOBHBIE MOJ0KEHUS CHHTETUYECKON TEOPUHU IBOJIFOLIUNY.

Tema 2. Mukpo3Boonus U eé pe3yabTaThl

[Honmynsanus kak aneMeHTapHas eauHuua 3Bojound. COBpEMEHHBIE METO/Ibl OLIEHKH I€HETHYECKOIO
pazHooOpa3usi M CTPYKTypbl mnonyisuui. M3meHenne reHodOHAAa TNOMYNALUM KaK 3JIEMEHTapHOe
SBOJIIOIIMOHHOE SIBJICHUE. 3aKOH reHeTnyeckoro pasHoBecus [x. Xapnau, B. BaitnOepra.

DOnemMeHTapHbIe (HaKTOPBI (IBHKYIIUE CHIIBI) IBOJIONMUA. MyTallMOHHBIN nporecc. KomOnHaTuBHas
U3MEHYMBOCTh. Jlpeiid reHoB — ciaydaliHble HEHANpPABJICHHBIE U3MEHEHHs YacTOT ayljIeNici B MOMYJISAUSX.
Dddekt ocHoBatens. Ipgexm Oymovirounozo copaviuika. CHudiceHue 2eHemuuecKkoco pasHoodpasus:
npuuunsl u creocmeus. Ilposenenue sghghexma opetipa eernog 6 borvuiux u manvix nonyrayusx. Murparum.
Wzonauus nonyssiimii: reorpaduueckast (mpocTpaHCTBEHHAs ), Onosiorndeckas (penpoyKTHBHAS).

EcrectBenHblif 0TOOp — Hampapisonmii (akrop sBomtoruu. POpMBI €CTECTBEHHOrO 0TOOpa:
JBIDKYIINHM, CTAOMIM3UPYIOMIHK, pa3pbiBatomuii (nu3pyntuBHbIN). [lonoBoit oTO6op. Bo3HUMKHOBEHHE U
3BOJIIOLHS COUMATIBHOTO NOBEAECHUS KUBOTHBIX.

[IpucriocobneHHOCTh ~ OpPraHU3MOB  Kak  pe3yiabTaT  MHUKpPO3BONIOUMU.  BO3HUKHOBEHHE
npucnocoOiaeHnit y opraHusMoB. Apomopdo3sl U uauoamantanuu. Ilpumepsl mnpucrnocoOneHuit y



OpraHu3MoB: Mopdosornueckue, GpU3NOIOrHYecKre, OMOXUMUYECKUE, MoBeneHuYecKne. OTHOCUTENFHOCTh
PUCIIOCOOJICHHOCTH OPTaHU3MOB.

Bun, ero xpurepuu u ctpykrypa. BunooOpasoBanue kak pe3yiabTaT MUKpo3Bosouuu. M3omsmus —
KIIIO4YeBO  (akTop BHUA0OOpa3oBaHusa. Ilyrm w  cmocoObl  BHUI000pa3oBaHUs:  aJUIONATPUIYECKOE
(reorpadudeckoe), CUMITATPUIECKOE (IKOIOTUYECKOE), K(MTHOBEHHOESY (TIOTUILION IU3AIIHSI, THOPUIN3AIN ).
JUIMTENbHOCTD ABOJIIOLIMOHHBIX ITPOLIECCOB.

Mexanu3mbl HOPMUPOBAHHS OMOJIOTHYECKOTO Pa3HOOOpa3usl.

Ponp sBoMONMOHHON OWOJIOTMH B pa3pabOTKe HAYyYHBIX METOJOB COXPAaHEHHS OMOpazHOOOpaswus.
MUKpO3BOIONKUS U KOBOJIOIHUS MApa3UTOB U UX X035eB. MexaHu3Mbl (POPMHUPOBAHUSI YCTOMYUBOCTH K
AHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JdemoHcTpanuu

[Toptpetsi: C. C. UerBepukos, 3. Maiip.

Tabmumer u cxembl: «MyTallMOHHAs U3MEHYHBOCThY, «llomynsmuoHHas CTpyKTypa Buaa», «Cxema
nposiBIeHUsT 3aKoHa Xapau—BaiinOepra», «/IBKyliue CHUIIBI 3BOJIONHNY», «DKOJOTHYECKAs H3OJISAIUSL
NOMyJSIMM ceBaHCKOM (openny, «['eorpaduueckas U30is1Msl ITUCTBEHHULIBI CUOMPCKON M JMCTBEHHUIIBI
naypckoit», «llomynsiliMOHHBIE BOJHBI YHCIEHHOCTH XHWIIHUKOB U JKepTB», «Cxema nedcTBus
€CTECTBEHHOT0 0TO0pa», «D@opMbl OOPKOBI 3a cyliecTBOBaHUE», «MHAYCTpHaabHbIN MenaHu3M», «KuBbIe
uckomnaembie», «IIoKpoBUTENBCTBEHHAs OKpacka KMBOTHBIX», «lIpenympexnaromnas okpacka >KMBOTHBIXY,
«Dusnonoruueckue agantanum», «[IprucmocodIeHHOCT, OPraHU3MOB U €€ OTHOCUTEIBHOCTEY, «Kpurepun
BUna», «Bugesl-nBoiiHukm», «CTpykTypa Buma B npupoae», «CmocoOsl  BHUA000pa30oBaHUA,
«["eorpaduueckoe BuI000pa3oBaHue TPEX BUIOB JAHJBIIIEHY», «IKOJOTHUYECKOE BUA000pAa30BaHUE BUJIOB
cuHMLY, «[lonumionas! pacreHuit», «KanycTHo-peaeuHblid THOPUI.

O6opynoBanue: repdapuu pacTeHU, KOJUICKIIMH HACEKOMBIX, Uydena NTHI] U 3Bepell ¢ mpumepaMu
Pa3IUYHBIX MPHUCTIOCOOICHHM, Yyyesia NTHI] U 3Bepell pa3HbIX BUIOB, repbapuu pacTeHui OJU3KUX BUIOB,
00pa30BaBIIMXCS PA3IMUYHBIMU CITIOCOOAMMU.

JlaGopaTopHasi pa6oTa «BbIsSBICHIE U3MEHUNBOCTH Y 0COOEH OJTHOTO BUAAY.

JlaGopaTopnasi pa6ora «lIpucrnocoGneHust OpraHu3MOB U UX OTHOCHUTENbHAS 1eJIeCO00Pa3HOCThY.

Jladoparopnasi padora «CpaBHEeHHE BUIOB IO MOPHOIOTHIECKOMY KPUTEPHIOY.

Tema 3. Makpo3Bosouus U eé pe3yibTaThl

Metonel u3ydyeHus MakpodBomronuu. IlaneoHTosormyeckue MeETOAbl H3YYEHMsI  IBOJIIOLUH.
[Tepexomnbie GopmMbl U GUIOTCHETHUECKUE PSIJIBI OPraHU3MOB.

buoreorpaduyeckue metronsl u3ydeHus sBontouuu. CpaBHeHue (uopbl U (ayHbl MATEpUKOB U
ocTpoBOB. bruoreorpaduueckne oomactu 3eMiau. BUIbI-OHIEMUKU U PETUKTHI.

OMOpHONIOTHUECKUE U CPAaBHUTEIBHO-MOP(OIOTMYECKHE  METOABl  M3YYEHHUS  SBOJIIOLMU.
['eneTnyeckre MeXaHU3MbI SBOJIIOLUHA OHTOTE€HE3a U MOSIBJICHUS YBOJIIOIMOHHBIX HOBIIECTB. | OMOJIOrMYHbBIE
U aHAJIOTMYHBIE oOpraHbl. PyauMmeHntapHble opraHbl W aTaBU3MbL. MOJEKyISIpHO-T€HETUUYECKUE,
OMOXMMHYECKHE U MaTeMaTHYeCKUe METOJbl M3ydeHUs 3BoJouuU. ['omonornynbie reHbl. COBpeMEHHbIE
METO/bI IOCTPOCHUS (PUIOTCHETUYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MYTAIIMU U 3BOJIIOLIHS TEHOMOB.

OO6mme 3aKOHOMEpHOCTH (TpaBwiia) dBodouMH. [lpunyun cmenvt ¢ynkyuii. HeoOpatumocTh
3BOJIIONMH. AJlanTUBHAs paauanus. HepaBHOMEPHOCTh TEMIIOB SBOJIIOIIHH.

JdemMoHcTpanuu

[optpetsi: K. M. bap, A. O. Kosanesckuii, @. Mromnep, 3. I'ekkensb.



Tabmuiel U cxeMbl: «OUIOTCHETUYSCKUN Pl JIOMIAIN», «APXEONTEPUKCY, «3BEPO3YyObIe SIIEPHI»,
«Cteronedanb», «Punnoputs», «CeMEHHbIE MANOPOTHHUKHNY, «buoreorpapuyeckre 30HBI 3eMIIHY,
«/peiidp xoHTHHEHTOB», «PenukThl», «HauanbHble CTaguU SMOPHUOHAIBHOTO PAa3BUTHUS IMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTHUYHBIE U aHAJIOTUYHBIE OpraHbl», «PyauMEHTBD», «ATaBU3MBI», «XPOMOCOMHbIE
HAaOOpBl YeJOBeKa M INHMMIIaH3e», «l TaBHbIE HaAmpaBlIEHUs JBOTIOLNUNY», «OOIIHEe 3aKOHOMEPHOCTH
IBOJIIOLIUN.

O6opynoBaHue: KOJJICKIMH, TepOapuu, MYJSDKM MCKOMAEMbIX OCTAaTKOB OPraHU3MOB, MYJISKHU
TOMOJIOTMYHBIX, aHAJIOTUYHBIX, PyJUMEHTAPHBIX OPraHOB U aTaBU3MOB, KOJUIEKIIUH HACEKOMBIX.

Tema 4. IIponcxosxxaeHue u pa3BuTHe )KU3HU HA 3emJie

HaydHble THUIOTE3bI TIPOUCXOXKACHUS JKU3HM Ha 3emie. AOuorene3 u mancrepmus. JloHaydHbIC
MPEJICTABICHUS O 3apOXKICHHUM KU3HU (KpealroHu3M). ['umoTe3a moCTOSIHHOTO CaMO3apOXkKICHUS KU3HU U
e€¢ omnpoBepxkeHue onbiTamu D. Penu, JI. Cnamnanumanu, JI. Ilactepa. IlpoucxoxneHue Ku3HU U
acTpoOHOIOTHS.

OcHOBHBIE JTambl HEOpPraHWYeckoW HBomtonuu. IlmanerapHas (Te€oJOrmuYecKas) IBOIIOLHA.
XuMmu4deckasi 3BOJOIMUSA. AOHOTCHHBIM CHHTE3 OpPraHWYeCKMX BemlecTB M3 HeopraHumdeckux. OmbiT C.
Munnepa u I'. FOpu. OGpa3zoBanue nmoimMepoB 3 MoHoMepoB. KoanepBarHas rumnore3a A. M. OnapuHna,
rumnoTe3a neppudHoro Oymnpona JIx. XomnzaeitHa, reHeTrndeckas runotesa ['. Mémnepa. Pubosumsr (T. Uek) u
runote3a «mupa PHK» V. I'mnbepra. DopmupoBanre MeMOpaH U BOSHUKHOBEHHE TPOTOKIIETKH.

Hcropus 3emau u MeTonbl €€ u3ydeHus. VMckomaemble opraHndeckie octarku. ['eoxpoHosorus u eé
MeTonpl. OTHOcUTenbHAsT M aOCONIIOTHAsE TeoXpoHoJoTHsA. ['eoXpoHOJOrMYeckasl IIKajga: 30HBI, 3P,
HEPUObI, STTOXH.

Hauanbuble 3Tanbsl opranuyeckor 3Bosonuu. [losBiieHHEe W 3BOJIIONMS MEPBBIX KJIETOK. DBOJIOLMS
metabonu3ma. Bo3HuKHOBeHHE mepBbIX sKocucTeM. CoBpeMEHHbIE MUKpPOOHBIE OMOIIEHKH Kak aHajor
nepBbIX Ha 3emiie coobmecTB. CTpoMaTonuThl. [IpokaproTHI M 9 YKapHUOTHI.

[IpoucxoxaeHne  SykapuoT  (CUMOWOTEHE3).  DBOJIOIMOHHOE  IMPOUCXOXKICHHE  BHPYCOB.
[IpoucxoxaeHue MHOTOKJIETOUYHBIX OPraHu3MoB. BO3HHKHOBEHHME OCHOBHBIX TPYIN MHOTOKJIETOYHBIX
OpraHU3MOB.

OCHOBHBIE OTalbl A3BOJIONUM BBICIIMX pacTeHuil. OcHOBHBIE apoMopdo3bl pacTeHuil. Brixon
pactrenuii Ha cymry. [losiBneHHe CHOpPOBBIX pacTeHUW M 3aBOoeBaHHE MMU Cymid. CeMEHHbIE PacTECHHUS.
IIpoucxoxkaeHue BETKOBBIX PACTEHUM.

OcCHOBHBIE 3Tambl 3BOJIONUU >KUBOTHOTO Mupa. OCHOBHBIE apoMOp(o3bl KUBOTHBIX. BeHickas
dayna. KemOpuiickuii B3pbIB — MOSIBJICHUE COBPEMEHHBIX THIMOB. [lepBbie XOp/10BbIE KMBOTHBIC. JKHU3HB B
BOZIC. OBOJIONMS TO3BOHOYHBIX. IIpomcxoxkaenne ampubuit wu  pentwmid. [IpoucxoxneHue
MJICKOTIMTAIOMUX W mrul. llpuHnun xmrodeBoro apomopdo3a. OcBoeHue OeCrno3BOHOYHBIMU U
MO3BOHOYHBIMH >KMBOTHBIMU CYIIIH.

PazBuTue )xu3HM Ha 3eMiie IO ApaM M MepUoJiaM: apXeil, MpoTepo30H, MaIe030i, ME30301, KAHHO30M.
OOmiass xapakTepucTHKa KJIMMaTa M TEOJIOTMYecKHX mpoleccoB. [losBieHMe M pacuBET XapaKTEpPHBIX
OpraHu3MOB. YTIIe0Opa30BaHUE: €0 YCIOBUS U BIHSHIE HA Ta30BbIH COCTAaB aTMOC(HEPHI.

MaccoBble BBIMHpPAHUSI — 3KOJOTMUECKUE KPHU3UCHI Mpouuioro. [IpuyuHbl M ClIeICTBUS MacCOBBIX
BeiMUpaHuil. COBPEMEHHBIM JKOJOTHYECKHNA KpHU3UC, ero ocoOeHHocTd. [Ipobimema coxpaHeHUs
O6uopa3zHooOpa3us Ha 3emie.

CoBpeMeHHasi CUCTeMa OpraHuveckoro mupa. [IpuHnune! knaccupukanuu opranu3mMoB. OCHOBHBIE
CHUCTEMAaTUYECKHE IPYIIbl OPTaHU3MOB.

JdemoHcTpanuu



[Hoptpersr: @. Peaun, JI. Cnannanuanuy, JI. [lacrep, Y. 1. Meunukos, A. W. Onapun, Ix. Xonzeis, I
Ménnep, C. Munnep, I'. FOpu.

Tabmumpr u cxembl: «Cxema ombiTa @D. Pemm», «Cxema ombita JI. IlacTepa mo u3ydeHUIo
caMo3apoKIeHus ku3Hm», «Cxema onbita C. Mumiepa, . FOpu», «3T1ansl HEOPraHUYECKOU HBOITIOLIMN,
«["eoxpoHonornueckas mkanay, «HadanpbHbIe STambl OpraHUYecKoi 3BONIOIUNY, «Cxema oOpa3oBaHHS
IYKapuoT myTéM cumbOuoreneza», «Cucrema >XUBOU mTpuponbl», «CTpoeHHEe BHUpycay, «ApoMopgo3bl
pacrenuiiy, «Punmoduth», «OTHOKIETOYHBIE BOJOPOCTN», «MHOTOKIETOYHBIC BOJAOPOCIN», «MXWu»,
«[TamopotHukm», «l'onocemeHHble pacTeHus», «OpraHbl LBETKOBBIX pacTeHui», «Cxema pa3BUTHUA
KUBOTHOTO MHpa», «ApomMopdo3sl KHUBOTHBIX», «[Ipocreiimmey», «KumeunononoctHeie», «lliockue
YepBU», «YIIEHHUCTOHOTHEY, «PpIOBIY, «3e6MHOBOJIHEICY, «IIpecmpikaromumecs», «IITume,
«Mnekonuraromuey, «Pa3BUTHE KU3HU B apXEHUCKON 3pe», «Pa3BUTHE KU3HH B MPOTEPO3OMCKOU Hpen,
«Pa3BuTHE XHM3HU B MAJCO30MCKON 3pe», «Pa3BuThe XKU3HU B ME3030MCKOU »pen, «Pa3BUTHE KU3HU B
KaliHO30MCKOM 3pe», «CoBpeMEHHasi CHCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repOapuyl pacTeHH pa3IMYHBIX OTJENOB, KOJUICKIIMA HACEKOMBIX, BIIAXKHBIC
IpenapaTsl )KUBOTHBIX, PAKOBUHBI MOJUTIOCKOB, KOJIJIEKIIUU UTTIOKOXKUX, CKEJIEThl TO3BOHOYHBIX )KUBOTHBIX,
yyyesna NTHUI[ U 3Bepeil, KOJUIEKIMH OKaMEHEJIOCTEH, MOJIE3HbIX HCKOMAEMbIX, MYJSKH OpraHUYEeCKHX
OCTaTKOB OpraHU3MOB.

BupryanbHasa snaGopatopHasi padora «MogenupoBanue onbeiToB Mumepa—tOpu no usydeHuro
a0MOTeHHOT0 CUHTE3a OPTAHUYECKUX COSAMHECHUN B IEPBUYHON aTMOChepe».

JlaGoparopHas padora «/3yueHre 1 onrcaHrue HCKOIMAeMbIX OCTATKOB JPEBHUX OPTaHU3MOBY.

IIpakTuyeckasi padora «3yueHne ocoOEHHOCTEN CTPOCHUS PACTEHUN Pa3HBIX OTIACIOBY.

IIpakTnyeckas padora «3ydeHne 0cOOEHHOCTEH CTPOCHUS TO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxaenue 4ej10BeKa — aHTPONOreHe3

Paznensl u 3agaun aHTpONoa0rui. MeToibl aHTPOIIOJIOTUH.

CraHOBIICHHE MPECTABICHUN O MIPOUCXOXKICHUHU YelloBeKa. Penurnosnsie Bo33peHus. COBpEMEHHbBIE
Hay4HbIE TEOPHUHU.

CxoncTBo 4yenoBeka € KUBOTHBIMH. CHcTeMaTHUecKoe TMOoJIokKeHue uenoBeka. CBHAETENbCTBA
CXOJICTBA 4YEJIOBEKa C >KMBOTHBIMU: CpPaBHUTEIbHO-MOpQoornyeckue, 3mMOpuogorunyeckue, (pu3noyioro-
Onoxummuueckue, mnoseaeHyeckue. OTIUUMsS YeloBEeKa OT JKUBOTHBIX. [IpAMOXOXJEHHE U KOMIUIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE TOJOBHOrO MO3ra U BTOPOM CUTHAJIbLHON CUCTEMBI.

HBwxynme cuibl  (pakTopsl) aHTPONOreHe3a: Ouosoruueckue, couuanbHble. CoOTHOIIEHHE
OMOJIOTMYECKUX U COITUATBHBIX (DAKTOPOB B aHTPOTIOTEHERE.

OcHOBHBIE CTauM aHTpororeHe3a. PanHue yenoBexkooOpa3Hbie 00e3bsHbI (TPOKOHCYJbI) U PaHHUE
MOHTUBl — OOIIME MPEIKH YeTIOBEKOOOPA3HBIX 00€3bsH M JIOJCH. ABCTPAIONMUTEKN — BYHOTHE MPEAKU
mojen. YemoBek yMerblid, IEpBble U3TOTOBJICHUS OpYIUN Tpyaa. YemoBek NpsIMOXOASIINN U IIEPBBINA BBIXO.
monen 3a npenensl Adpuku. YenoBek reilnens0eprckiii — o0Immi MpeloK HeaHIepTaIbCKOTO YEIOBEeKa U
YyeJIoBeKa pa3yMHOTo. YenoBeKk HeaHAepTAIbCKUI KaK BUJI JIFOJEH XOJOAHOrO KinuMara. YeaoBek pa3yMHbI
COBPEMEHHOTO THUIA, JCHHCOBCKHI YEIOBEK, OCBOEGHHE KOHTHHEHTOB 3a Tmpenenamu Adpuku.
[Taneorenerrka u najaeoreHOMHUKA.

DBOJIIOIHST COBPEMEHHOTO 4YeloBeKa. EcTecTBeHHBII 0TOOp B MOMYJISANMIX YesloBeKa. MyTarimOHHBIN
nporecc U nosmumopdusm. [lonmynsnuonasie BONHBI, Apeid reHoB, Murpanus u «3h(EeKT ocHOBaTeNss» B
NONYJISLUSIX COBPEMEHHOTO YeJIOBEKA.

Uenoseueckue pacel. [lonstue o pace. bonbmime pacel: eBpomeoujiHas (€Bpasuiickas), aBCTpaio-
HerpouaHas (PKBaTOpUalbHAs), MOHTOJOWUIHAS (a3MaTCKO-aMEpHUKaHCKas). Bpems um myTu pacceneHus



yeloBeka 1Mo IuUiaHeTe. EaMHCTBO denmoBedyeckux pac. HayuHas HeECOCTOSITENBHOCTh —pacu3Ma.
[IpucnocobIeHHOCTh YeIoBeKa K Pa3HBIM YCIOBHSM OKpyXarolied cpensl. BrusiHue reorpaduueckoit
cpenbl U aperida reHoB Ha MOPQOIOTHIO M HU3HOTIOTHUIO YETTOBEKA.

MexauciurinHapable METONIbI B (pu3nueckor (OMONIOTHYECKON) aHTPOMOJIOTHH. DBOJIOIMOHHAS
AHTPOIIOJIOTHS U MAJICOAHTPOIOJIOTHS YEIIOBEUECKUX MOMysuid. buocounanbublie UCCae0BaHUS PUPOIbI
yenoBeka. MccrienoBanre KOIBOMIOIUHA OMOIOTHYECKOTO U COIIMATLHOTO B YEJIOBEKE.

JdemoHcTpanuu

[Toptpetsi: Y. HapBun, JI. Jluku, S. . Porunckuii, M. M. I'epacumos.

Tabmumel U cxembl: «MeToAbl aHTPOMOJIOTUNY, «[ 0JIOBHOW MO3T YenoBeka», «YemoBekooOpasHbIe
00e3bsiHb», «CKeleT YeloBeKa W CKeNeT IUMIIaH3e», «PyIMMEHTh W aTaBU3MbD», «JIBUKYIIHE CHIIBI
AHTPOIOTeHe3ay, «IBOIIOIMOHHOE IPEBO YEJIOBEKa», «ABCTpaIONUTEK», «YenoBek ymenslity, «YenoBek
npAMOXoIsIniy, «JleHucoBckuii yenoBek» «Heannepranbubly, «KpoManboHIB), «l[Ipenku denoBekay,
«Tarnbl 3BOJIOLINY YeTOBEKa», «Packl yenoBekay.

O6opynoBaHue: MyJISHKH OKaMEHEIOCTEH, MPEeIMETOB MaTepHUaaIbHOW KYJIBTYpPHI MPEIKOB YEIIOBEKa,
penponykuuu (doTtorpadun) KapTUH ¢ MU(POTOTUYECKUMH U OUOJEHCKUMH CIOKETaMH TPOUCXOXKICHUS
yenoBeka, Qororpaduu HAXOJOK HCKOMAEMBIX OCTAaTKOB YEJIOBEKa, CKEJeT 4YelloBeKa, MOJENb dYepemna
YeJIOBEeKa W 4Yepera MIMMIIAH3€, MOJEIb KHCTH 4Y€JIOBEKa W KHCTH IIMMIIAH3€, MOJEIN TOpca IMPEIKOB
YEJIOBEKa.

JlaGopaTopnasi padora «/3ydueHne OCOOCHHOCTEH CTPOCHHS CKEJIeTa YelIOBEKa, CBSI3aHHBIX C
MPSAMOXOXKICHUEM».

IIpakTnyeckasi padora «/M3yueHue s3KOJOrMYECKUX afanTaluid 4eJI0BEKa.

Tema 6. IK0/10rus1 — HAYKA 0 B3AaMMOOTHOLIEHUSIX OPTraHU3MOB U HA/IOPraHU3MEHHBIX CHCTEM C
OKPpY:KaKIIel cpeaou

3apoxaeHue u pasBuTue dKonoruu B Tpynax A. ['ymGonsara, K. ®@. Pymse, H. A. Ceseprona, D.
I'exkens, A. Tencnu, B. H. Cykauésa. Paznensl u 3amaun 3xosorud. CBsi3b 3KOJIOTHUU C IPYTUMHU HayKamu.

Metonst akomoruu. [lomeBbie HaOmIOAEHWS. OKCIEPUMEHTHI B JKOJOTHUU: TMPUPOAHBIE U
nabopaTtopHble. MojenupoBaHue B 3KOJIOTMHM. MOHUTOPHHI OKpPY)KAIOUIEW Cpenbl: JIOKAIbHBIMH,
perHOHANIBHBIN U TII00ATbHBIN.

3Ha4YeHME HKOJIOTUYECKUX 3HAHUM IS YEJIOBEKA. DKOJIOIMYECKOE MUPOBO33pEHNE KaK OCHOBA CBS3€EH
yejoBeyecTBa ¢ npupoaor. POpMUPOBAHUE SKOJOTMYECKOW KYJIBTYPbl M 3KOJIOTMYECKOW TI'PAMOTHOCTH
HaceJIeHUsI.

JdemoHcTpanuu

[Toptpetsr: A. I'ymboasaT, K. @. Pynse, H. A. Ceeprios, . I'ekkenb, A. Tencnu, B. H. Cykaués.

Tabmumer u  cxembl: «Pazmensl  skomorum», «MeToasl dSKkojorumy, «CxemMa MOHHTOPHHTA
OKPY’KaIOILEH Cpebl».

JlaGoparopHas padora «/3yyeHrne METOI0B KOJIOTUYECKUX UCCIETOBAHMINY.

Tema 7. Opranusmbl 4 cpeja 00MTAHUS

Okonorudyeckue (GakTOppl W 3aKOHOMEPHOCTH UX nedcTBus. Kraccudukarus 3KOIOTHYECKHIX
¢dakTopoB: abMOTHYECKHE, OWOTHYECKHe, aHTpomoreHHsle. OOmMe 3aKOHOMEPHOCTH  JCUCTBUS
skojornueckux ¢aktopoB. IIpaBumo wmmHMMyma (K. IHnpenrens, [O. Jlubux). TonepaHTHOCTH.
OBpUOMOHTHBIE M CTCHOOMOHTHBIC OPTaHU3MBI.

Abuotnueckue aktopsl. CBeT Kak 3KOIOTH4YecKuit ¢aktop. [leiicTBre pa3HbIX y4aCcTKOB COJIHEYHOTO
CIIEKTpa HAa OpPraHU3Mbl. DKOJOTMYECKHUE TPYINMbl PACTEHUW M KUBOTHBIX IO OTHOIICHHIO K CBETY.
CurnanbsHas poib cBeta. DoTonepuoausm.



Temmeparypa Kkak oskoimormueckuid  Qaxrop. [leiictBue TemmepaTypbl Ha  OpraHHU3MBI.
[ToliknnoTepMHbIE U TOMOMOTEPMHBIE OPTAHU3MBI. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skomormdeckuii ¢daktop. IlpucrmocoOneHus pacTeHHil K TMOAAECPXKAHUIO BOIHOTO
Oananca. Knaccudukanus pacteHuil 1mo oTHOLIEHHUIO K Boze. Ilpucrnocobnenns XKUBOTHBIX K M3MEHEHHIO
BOJIHOT'O PEKUMA.

Cpenpl 00UTaHUS OPraHU3MOB: BOJHAS, HA3EMHO-BO3IYIIIHAS, TOYBEHHAS, TITYOMHHAs TIOITOYBEHHAS,
BHyTpUOpranuzMeHHas. PU3NKO-XUMHUYECKHE 0COOEHHOCTU cpel oOuTaHus opranu3MoB. [IpucnocoOnenus
OpPraHU3MOB K )KM3HH B pa3HbIX CpeJiax.

buonornueckue putmbl. Buemnue u BHyTpeHHHE puUTMbl. CyTOYHBIE U TOAUYHBIE PHUTMBI.
[IpucnocobaeHHOCTh OPTraHU3MOB K CE30HHBIM H3MEHEHUSIM YCIIOBUN KU3HU.

Kuznennbie ¢opmbl opranu3MoB. [lonsrtue o xuzHeHHOUW (dopme. KuzHeHHbIe (POPMBI pPACTCHHIA:
NepeBbs, KYCTapHUKH, KYCTapHUYKH, MHOTOJIETHHUE TpaBbl, OJHOJETHHE TpaBbl. JKu3HEeHHbIE (HOPMBI
KHUBOTHBIX: TUIPOOHOHTHI, FT€OOMOHTHI, a3p0OHOHTBI. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HHU.

Bbuotnueckue ¢aktopsl. Buapl OHOTHUECKMX B3aUMOJCHCTBUI: KOHKYPEHIMS, XHUIIHHUYECTBO,
cuMbno3 u ero Qopmel. [lapasuTusm, koomepamusi, MyTyaJdu3M, KOMMEHCAJIU3M (KBapTHPAHTCTBO,
HaxyieOHnuecTBo). Herpoduueckue B3anmmosericTBus (Tonuueckue, Gpopudeckue, padpudeckue). 3HaueHNE
OMOTHYECKUX B3aMMOACWCTBUM JJi CYIIECTBOBAHHUS OpPraHM3MOB B cpele obOurtanusa. [IpuHuun
KOHKYPEHTHOTO UCKIIFOUECHHSI.

JdemoHcTpanuu

Tabmumpl 1 cxembl: «OKonorudeckue (GaxTops», «CBETOBOW CHEKTP», «IKOJIOTHYECKHUE TPYIIIBI
JKUBOTHBIX I10 OTHOIIEHHIO K CBETY», «TeNIOKpOBHBIE >XUBOTHBIE», «XOJIOIHOKPOBHBIE >XHBOTHBIEY,
«DU3NONIOTUYECKHE AIaNTAllUN KUBOTHBIX», «Cpellbl 0OUTaHUSI OpraHU3MOB», «bHONIOrHYECKHe PUTMBIY,
«KuzHennsle Gopmbl pacTeHuit», «Ku3HeHHBIE (OPMBI )KHUBOTHBIX», «DKOCUCTEMA IIMPOKOIMCTBEHHOTO
jJeca», «OKocuctemMa XBOMHoOro Jeca», «llemm mnuTanusy, «XuimHUYECTBO», «llapazutuzmy»,
«Konkypenmusy», «Cumomnos», «KKomMeHcamuzm.

O6opynoBanue: repOapuu pPacTCHH M KUBOTHBIX, MPUCIOCOOIECHHBIX K BIMSHHUIO Pa3IHYHBIX
HKOJIOTHUECKUX (PAKTOpOB, repOapuu CBETONIOOMBBIX, TEHENIOOMBBIX M TEHEBBIHOCIMBBIX DPACTCHHUH,
CBETOJIIOOMBbIE, TEHENOOMBbIE W TEHEBBIHOCIMBBIE KOMHATHBIE pAacTEHUs, repOapuv U KOJUIEKIUU
TETITIOJIFOOMBBIX, 3MMOCTOMKHMX, MOPO30YCTONYMBBIX PACTCHUM, Yydesia ITUIl U 3Bepel, repdapun pacTeHUH,
OTHOCSIIIMXCS K TUrpoduram, Kcepoduram, Mme30puTaM, KOMHATHBIC PACTCHUS JAaHHBIX TPYII, KOJIICKIIUU
JKUBOTHBIX, OOUTAIOIINX B Pa3HBIX cpelax, repbapuu M KOJUIEKIUU PACTeHUU U KUBOTHBIX, O0JIAJAr0IINX
YyepTaMu MPUCTIOCOOIEHHOCTH K CE30HHBIM U3MEHEHUSM YCIIOBUH KU3HU, repOapiu 1 KOJIJIEKIIUU pacTeHUI
U OJKUBOTHBIX PA3JIMYHBIX JKU3HEHHBIX (OpPM, KOJJIEKIUU >KUBOTHBIX, YYaCTBYIOIIUX B Pa3IUYHBIX
OMOTHYECKUX B3aMOJICHCTBUSIX.

JlaGopaTopHnasi pa6oTra «BbIsBICHHE TPUCTTIOCOOICHUI OPraHU3MOB K BIUSHUIO CBETA.

JlabopaTropnasi padora «BpIsBiIeHHE TPUCTTOCOOICHNU OPTaHU3MOB K BIUSHHUIO TEMIIEPATYPHIY.

JladopaTopHasi paboTa «AHaTOMUYECKHE OCOOCHHOCTH PACTEHUHN U3 PA3HBIX MECT OOUTAHUS.

Tema 8. Jko/10rus1 BUAOB M NOMYJIANMI

DKOJOTUYECKUE XapaKTepUCTUKHu monyisiuu. l[lomynsius kak Owuonormueckas cucrema. Pomb
HEOJHOPOJHOCTH Cpenbl, (PU3nUecKnx OapbepoB M OCOOCHHOCTEW OMOJIOTMH BHUAOB B (hOpMUpOBaAHUHU
MPOCTPAHCTBEHHOM CTPYKTYphI nomynsuuid. OCHOBHBIE MMOKa3aTeNu MOMYJISALNUN: YHUCIEHHOCTh, TNIOTHOCTH,
BO3pAaCTHas U MOJIOBasi CTPYKTYpa, POKIa€MOCTh, TPUPOCT, TEMII pOCTa, CMEPTHOCTh, MUTPALIUSI.

DKoJIorudeckasi CTpykTypa nonyisuuu. OLeHKa YUCIEHHOCTH Nony siiuuu. JIuHaMuKa monyJisiiuu 1
e€ perymsnus. buotuyeckuil moTeHnMan mnomynasudd. MoaenupoBaHHe AMHAMUKH momyisiuu. Kpubie



pocta 4YuCIeHHOCTH nonyisiuuud. KpuBble BbDKMBaHMS. Perynauuss 4YUCICHHOCTH MOMYJSLMMA: POJib
(GakTOpoB, 3aBUCAINIMX W HE 3aBHCAIIUX OT IUIOTHOCTH. ODKOJIOTMYeCKHe cTpareruu BuaoB (- m K-
CTpaTeTun).

[Tonsitne 00 sKoNOTMYECKON HuUIe BHaa. Mecroobutanwe. MHOromepHas MOJEIb 3KOJIOTHYECKOM
Humy Jx.M. Xarunncona. PazMepsl okosornueckor Humu. [ToTeHuanbsHas 1 peaan30BaHHas HULLIN.

Bua xak cucrema nomynsiiui. Apeansl BUAOB. BUIbI M UX KU3HEHHBIE CTPATErHMU. DKOJIOTHUYECKUE
SKBUBAJICHTHI.

3aKOHOMEPHOCTH MTOBEJCHUS U MUTPALNl )KUBOTHBIX. brosiornueckue nHBa3uu 4yKepOJHbIX BUJIOB.

JdemoHcTpanuu

IToprper: [Ix. M. XaTunHCOH.

Tabmuie! 1 cxembl: «IKOJOTHYECKHE XapaKTePUCTUKHU MONYISAIuny, «[IpocTpaHcTBeHHas CTpyKTypa
nonyasiuun», «Bo3pacTHele nupamMuAbel NOMysnuu», «CKOPOCTh 3aceleHusl IOBEPXHOCTH 3eMIIU
pa3IMYHBIMU OpranuzMamm», «Mogenb 3konornyeckot Humm Jx. M. XaTuunconay.

O6opynoBanue: repOapuu paCTCHHA, KOJUIEKIIUH KUBOTHBIX.

JladopaTropnasi padora «[IpucrnocoOaeHust CEMsSH pacTEHUN K paCCEICHUIOY.

Tema 9. Dxo0rusi coo0IIECTB. DKOJOTNYECKHE CUCTEMBI.

CoobmiecTBa opranu3MoB. brorieHo3 u ero cTpykTypa. CBsI3M MEXy OpraHu3MamMH B OMOIICHO3E.

Okocucrema Kak oTkpeitas cuctema (A. k. Tencnm). DyHKIMOHAIbHBIE OJIOKM OPraHU3MOB B
HKOCHUCTEME: MPOJIYLEHTH, KOHCYMEHTHI, peayleHThl. Tpoduueckue ypoBHU. Tpoduueckue Henu U CeTH.
Abuotnueckue 010ku 3xocucteM. [1ouBbl U Wbl B 3k0ocucTeMax. KpyroBopot BeliecTB ¥ MOTOK SHEPTUU B
3KOCHCTEME.

OcHOBHBIE MOKa3aTenu 3KOCHCTeMBbl. buoMacca W mpoayKIus. DKOJOTUYECKHE MUPAMUJIBI YUCE,
Oromacchl U YHEPTuu.

Junamuxa  sxkocucmem. Kamacmpoguueckue nepecmpotiky. @aykmyayuu. HanpapieHHbIC
3aKOHOMEpPHBIE CMEHBI COOOLIECTB — cyKiieccud. [lepBUUHBIE U BTOPUYHBIE CYKIIECCUM M UX HPUYUHBL
AHTpONOreHHbIe BO3ACUCTBHS Ha cykueccuu. KmumakcHoe cooOmiectBo. bruopaznooOpasue u mosHOTa
KPYrOBOpPOTa BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[IpupoaHbie S3KOCUCTEMBI. JKOCUCmeMbl 03Ep U peK. DKocucmembl Mopeli U OKeaHos. IKOCUcCmembl
MYHOp, 1eco8, cmenetl, NYCMbvlHb.

AHTpPONIOTEHHBIE SKOCUCTEMBI. ArposkocucTema. ArporeHo3. Paznuuns Mexay aHTpONMOT€HHBIMU U
MPUPOJHBIMHU YKOCUCTEMAMHU.

VYpb6oskocuctempl. OCHOBHBIE KOMITIOHEHTHI ypOo3kocucteM. [opoxackas dmopa wu ¢ayHa.
CunHaHTpomnuM3aIysi Topojackoi ¢ayHbl. buomornueckoe W X03sMHWCTBEHHOE 3HAYCHHE arpodKOCHUCTEM U
ypOO3KOCHUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aMMOJEHCTBHI OpraHM3MOB B 3KOocHcTeMax. Poib
KACKaoHo2o 3¢hghekma u 6u008-20uduxamopos (Kuouesvix 6udo8) 6 HYHKYUOHUPOBAHUU IKOCUCTEM.
IlepeHOC PHEPTrUM U BEIIECTB MEXKAY CMEKHBIMU IKOCUCTEMAMHU. Y CTOMYMBOCTh OPraHU3MOB, MOMYJIALIUN U
HKOCUCTEM B YCIIOBHSIX €CTECTBEHHBIX U aHTPOIOT€HHBIX BO3/IEHCTBUIA.

Mexanusmbl 8030elicmeus 3a2pA3HeHUll PA3HLIX MUN08 HA CYOOP2AHUBSMEHHOM, OpP2AHUMEHHOM,
NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbL IKOJOSUYECKO20 HOPMUPOBAHUS AHMPONO2EHHO20
8030eticmaus. MeTof070THsl MOHUTOPUHTA €CTECTBEHHBIX U AaHTPOIIOT€HHBIX SKOCUCTEM.

JdemMoHcTpanuu

[optper: A. Jlx. Tencau.



Tabmumer u  cxembl: «CTpykTypa OWOIEHO3a», «IKOCHUCTEMA INUPOKOIUCTBEHHOTO JIEcay,
«JKocucTeMa XBOWHOTO Jiecay, «DyHKIIMOHATBHBIC TPYIIBI OPraHU3MOB B JKocucTeme», «KpyroBopot
BEIIECTB B dKocuctemey, «Llenu nutanus (mactOuIIHasl, IeTPUTHAS)», «IKOJIOTHYECKas MUPaMHIa YUCEID,
«QKosornyeckas nupamuga Ouomacchl», «IKOJIOTHYECKas MUpaMuaa 3Heprumny», «OO0pa3zoBaHue 0050Ta»,
«[lepBuuHas cykieccus», «BoccTaHOBIEHHE Jieca MOCHE MOXapay, «IKOCUCTEMA 03epay, «ATPOICHO3Y,
«KpyroBopoT BemecTB U MOTOK SHEPTUU B arporieHo3e», «IIpumMepsl ypooIKOCUCTEM.

O6GopynoBanue: repOapuy pacTeHUH, KOJUICKIIMM HACEKOMBIX, 4yderna NTHUI[ U 3Bepei, repoapuu
KYJIBTYPHBIX U JJUKOPACTYLIUX PACTCHHM, aKBapUyM KaK MOJIENb SKOCUCTEMBI.

IIpakTnyeckas padora «3ydyeHue u onrcanue ypooIKOCHCTEMBDY.

JlaGopaTopnasi pa6ora «/3yueHue pa3HOOOpa3usi METKUX MOYBEHHBIX YICHHCTOHOTHX B Pa3HBIX
IKOCUCTEMAX ).

IKeKypeusi «DKCKYPCHSl B THITHYHBIA OMOTeo1eHo3 (B 1yOpaBy, Oepe3HsIK, €IbHUK, Ha CYXOI0JIbHBIN
WY IOWMEHHBIH JIyT, 03€p0, 60J0TO)».

IKCeKypcusi «IKCKYPCHsI B arpOIKOCUCTEMY (Ha MOJIe WIH B TEIUTHYHOE XO3SHCTBO)».

Tema 10. buocdepa — riodanbHas IKocUCTEMA

buocepa — obOmenmanerapHas o0ojouka 3eMIIM, TJ€ CYIIECTBYET WJIM CYIIECTBOBAja KU3Hb.
PazButne mpexacraBnennii o 6mochepe B Tpymax 3. 3rocca. Yuenue B. U. Bepmaackoro o Ouocdepe.
Ob6nactu 6uocdeps! u e€ cocta. JKuBoe BemmecTBo 6HMocdepsl U ero PyHKIUH.

3aKOHOMEPHOCTH  cymiecTBoBaHus Ouocdepbl. OcobeHHOCTH Ouochepbl Kak TI00anbHON
sKocucTeMbl. JJuHamudeckoe paBHoBecue B 6nocdepe. KpyroBopoTs! BemecTB 1 OMOT€0XUMHUYECKUE ITUKIIbI
(yrnepona, a3ora). PUTMUUHOCTS siBIeHUH B Onocdepe.

3onanpHOCTh OHOCcheprl. [lonstue o O6uome. OcHOBHblIE OMOMBI CYIIM: TYHJApa, XBOMHBIC Jeca,
CMEIIaHHbIE ¥ [IMPOKOJIMCTBEHHBIE Jieca, CTEIH, CaBaHHBI, MYCThIHHU, TPOIMHYECKUE JIeCa, BHICOKOTOPBSI.
Knumar, pacTUTENbHBIN U KUBOTHBIM MHP OMOMOB CYIITH.

CtpykTypa v QyHKITUS )KUBBIX CHCTEM, OIIEHKA UX PECYPCHOTO MOTEHITMaNa 1 OnochepHbIX (DYHKITHIA.

JdemoHcTpanuu

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

Ta6mumpl 1 cxeMmbl: «I['eocdepsr 3emnny», «kKpyroBopot azora B mpupoje», «Kpyroopot yrieposa B
npupone», «Kpyroopor kuciopona B npupoae», «KpyroBopot Boabl B npupoje», «OCHOBHbIE OHOMBI
cymny», «Knumatuueckue nosica 3emuny, «ynapay, «Taitray, «Cmemanusiil ecy», « LInpokoaucTBeHHBIN
necy, «Crenby, «CaBanHay, «Ilyctoinsay, « Tponudeckuit gecy.

OGopynoBanue: repOapuu paCTCHU pa3HBIX OMOMOB, KOJUICKITUN KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kamolias cpeaa

DKONOTMYecKre KPU3WUChI M WX NPUYHHBL. Bo3neiicTBue denoBeka Ha Ouochepy. 3arps3HeHue
BO3YyIITHOW cpeapl. OXpaHa Bo3ayxa. 3arps3HeHre BOIHOM cpensl. OxXpaHa BOAHBIX pecypcoB. Paspyimenue
nouBbl. OXpaHa MOYBEHHBIX pecypcoB. M3Menenue kinumara.

AHTpPONOTreHHOE BO3JCHCTBUE HA PACTUTEIBHBIA M JKUBOTHBIM MHp. OXpaHa pacTUTEIBHOTO H
KUBOTHOTO Mupa. OCHOBHBIE NPUHIUIBI OXpaHbl mpupoasl. Kpacueie kHUrH. Ocobo oxpaHseMbie
npupoanblie Tepputopun (OOIIT). borannuyeckue cazibl U 300JI0THUECKUE TAPKH.

OcHOBHbIE TPUHIUIBl YCTOWYMBOTO pa3BUTUS UeJOBEYECTBA U MNpupoasl. PammonanbHOE
MPUPOJIONIONB30BAaHUE U COXpaHEHHE OuoyIormyeckoro paszHoobpasus 3emun. OOUIMe 3aKOHOMEPHOCTH
I00ANBHBIX JKOJIIOTUYECKUX Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpHU3HWCa W €ro BEpOsSTHBIC
HOCTIEICTBHSL.



Pa3Butrie METOIOB MOHUTOPUHIA pPa3BUTHSA OINACHBIX TEXHOTEHHBIX MpoleccoB. Cucmemuvle
uccne008anusi nepexooa K pecypcocoepezarowell U KOHKYPEHMOCNOCOOHOU 3Hepeemuke. buonozuueckoe
pasHoobpasue u duopecypcol. Hayuonanonvie ungopmayuonnvie cucmemvl, obecneuusaioujue 00Cmyn K
ungopmayuu no cocmosiHu OomoenbHbIX 8U008 U dKocucmem. OCHOBbI IKOPeadOUNUMAYUU IKOCUCTNEM U
cnoco606 60pvobL ¢ buonospexcoeHusMU. Pekoncmpykyus MOPCKUX U HA3eMHBIX IKOCUCTEM.

JdemoHcTpanuu

Tabmumpl u cxeMbl: «3arps3HeHue aTMocdepsl», «3arps3HeHue ruapocheprb», «3arps3HEHHE
nouBbl», «llapHukoBeiii 3hdexT», «Ocobo oxpaHseMble NTPHUPOAHBIE TEPPUTOPUUY», «Momenn
YIPABIISIEMOTO MUPay.

Oo6opynoBanue: ¢ororpaduu OXpaHSIEMbIX pacTeHH © JKUBOTHBIX KpacHoit kHuru Poccuiickoit
®enepanun, KpacHOW KHUTH peruoHa.

IINIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'A HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATbBI

@I'OC COO ycranaBiauBaeT TpeOOBaHU K pe3yabTaTaM OCBOCHHUS 00YYaIOIIUMUCS POrpaMM
cpeaHero o01iero o0pa3oBaHus: TUYHOCTHBIE, METAIIPEAMETHBIC U IIPEIMETHEIE.

B cTpyKkType TMUHOCTHBIX Pe3ylbTaTOB OCBOCHHS MPOTrPaMMbl IO OMOJIOTUH BBIJIEIECHBI CIEAYIONINE
COCTaBJISIIOLIME: OCO3HAHUE 00YUYAIOIIMMUCS POCCUICKON IMpaKAaHCKONW UASHTUYHOCTH — FTOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIFHOCTH U CaMOOTIPENICIICHUIO, Haluyue Momusayuu K 00y4eHHI0 OMOJIOTHH,
yenenanpasienHoe pazeumue BHYTPEHHUX YOKICHUN JIMYHOCTHA HAa OCHOBE KJIIOUEBBIX LIEHHOCTEH 1
HCTOPUYECKHUX TPATUIUI pa3BUTHSI OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCHb 00yUYaIOUTNXCS
PYKOBOJICTBOBATHCS B CBOEH AESITEILHOCTH IEHHOCTHO-CMBICIIOBBIMU YCTAHOBKaMH, MIPUCYIIIMMH CHCTEME
OMOJIOTUYECKOTr0 00pa30BaHUs, HAIUYUE NPABOCO3HAHUS YKOTOTHUECKON KyIbTYPBl, CHOCOOHOCMU CMABUMb
LIEJIU ¥ CTPOUTD KU3HEHHBIE TUIAHBI.

JIndHOCTHBIE pe3ybTaThl OCBOCHUS MPOTPaMMBbI IO OMOJIOTUH JOCTUTAIOTCS B €IMHCTBE YUeOHO 1
BOCIHUTATEIbHON JESTEIbHOCTH B COOTBETCTBUHU C TPAAUIIMOHHBIMH POCCUHCKUMHU COLIMOKYJIBTYPHBIMH,
UCTOPUYECKHMHU U TyXOBHO-HPABCTBEHHBIMU [ICHHOCTSMH, IPUHATHIMH B OOIIECTBE NMPaBHJIaMH U HOPMaMHU
MIOBEJICHUS U CIIOCOOCTBYIOT MPOIIECCaM CAMOIIO3HAHUS, CAMOBOCIIUTAHUS U CAMOPA3BUTHS, Pa3BUTHUS
BHYTpPEHHEH MO3UIMU JUYHOCTH, TATPUOTH3MA U YBAXKEHHS K 3aKOHY U IIPABOIOPAIKY, YEIOBEKY TpyAa U
CTapuieMy MOKOJIEHUIO, B3AUMHOT'O YBa)KE€HUSI, 0EPEKHOTI0 OTHOIICHHUS K KYJIbTYPHOMY HACJIEAUIO U
TpaauLMSAM MHOTOHAIMOHAJILHOTO HapoAaa Poccuiickoi denepaunu, NpUpoae U OKPYXKAKOIIEH Cpeae.

JIMYHOCTHBIE pe3yabTaThl OCBOCHUS yueOHOro npeamera «bronorus» J0IKHBI OTpakaTh TOTOBHOCTD
U CIIOCOOHOCTH 00yYaromuXxcs pyKOBOACTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEH MO3ULIMEN JINYHOCTH,
CUCTEMOM IIEHHOCTHBIX OPUEHTAIIH, TO3UTUBHBIX BHYTPEHHUX YO€XKIEHUN, COOTBETCTBYIOIIUX
TPaIUIIMOHHBIM LIEHHOCTSIM POCCUICKOTO 00IIeCTBa, pACIIMPEHHE KU3HEHHOTO OIbITa U OIbITa
JIeSITeIbHOCTH B IIPOLIECCEe pealn3allii OCHOBHBIX HAIMIPABICHHUH BOCIIUTATEILHON I€ATEIIEHOCTH, B TOM
YHClie B YaCTH:

1) rpaKIaHCKOro BOCIIUTAHMS

c(OPMHPOBAHHOCTD T'PAXKJAHCKON MO3UIIUHN 00y4JaloLIerocs Kak akTUBHOTO U OTBETCTBEHHOTO WJIeHA
poccuiickoro o0IIecTBa;

OCO3HAaHHE CBOMX KOHCTUTYIIMOHHBIX IPaB M 0053aHHOCTEH, YBa)KEHUE 3aKOHA U MTPABOMOPSIIKA;



TOTOBHOCTH K COBMECTHOM TBOPUYECKOH JIEATETHHOCTH MPU CO3IaHUN YUEOHBIX MPOCKTOB, PEIICHUU
y4eOHBIX ¥ MO3HABATEIHHBIX 33124, BBITOJIHEHUN OMOIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OIPEAETATh COOCTBEHHYIO MO3UIUIO MO OTHOLICHUIO K SIBJICHUSIM COBPEMEHHOMN KU3HU
1 OOBICHSITH €€;

YMEHHE YYUTHIBATh B CBOMX JCUCTBUSIX HEOOXOAMMOCTh KOHCTPYKTUBHOTO B3aUMOICHCTBUS JTFOACH C
Pa3HBIMH YOSKIECHUSMU, KyTbTYPHBIMU [IEHHOCTSIMU U COLIMATILHBIM MOJIOKEHUEM;

TOTOBHOCTb K COTPYAHUYECTBY B MTPOLIECCE COBMECTHOTO BBINOIHEHUS YU€OHBIX, I03HABATEIbHBIX U
HCCJIEIOBATEIbCKUX 3a/au, YBAKUTEIBHOIO OTHOIIECHUS K MHEHHUIO OMIMOHEHTOB NMPHU 00CYXACHUH CITOPHBIX
BOIIPOCOB OMOJIOTHYECKOTO COJCPKAHMUS;

TOTOBHOCTb K T'YMaHUTAapPHOU U BOJIOHTEPCKOM NEATEIHOCTH;

2) IaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OpMHUPOBAHHOCTh POCCUICKON IpaXKAaHCKOW MIACHTUYHOCTHU, TATPUOTU3MA, YBAXKEHUSI K CBOEMY
HapoJly, 4yBCTBAa OTBETCTBEHHOCTH Iiepe] PoauHON, TOpAOCTH 3a CBOM Kpaii, cCBOXO PonyHy, CBOH S3bIK U
KYJIbTYpY, MPOILIOE U HACTOSIIIIEE MHOTOHAIIMOHAJILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHUE K TPUPOJHOMY HACIEANIO U TaMATHUKAM IPUPOABL, JOCTHKEHUSIM Poccun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHX, TPYE;

CIIOCOOHOCTH OLIEHMBATh BKJIAJ POCCUNCKHUX YYEHBIX B CTAHOBJICHHE U pa3BUTHE OUOJIOTHH,
MOHMMAaHUS 3HAYEHUSI OMOJIOTHH B MO3HAHUU 3aKOHOB MPUPOJIBI, B )KU3HH YEIOBEKA U COBPEMEHHOTO
00111eCTBA;

uzeiHast yoe:xx IEHHOCTh, TOTOBHOCTb K CITY>KE€HHUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTh 32 €T
cyne0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHUE JYXOBHBIX LICHHOCTEH POCCUMCKOT0O HApO/a;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMUS, STUUECKOTO TIOBE/ICHUS;

CIIOCOOHOCTH OLIEHMBATh CUTYAIMIO U IPUHUMATh OCO3HAHHBIE PEILICHUs, OPUEHTUPYSCh Ha
MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U IIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIaJ1a B IOCTPOCHUE YCTONYMUBOTO OyyIIIero;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POJMUTEIISAM, CO3/ITaHUI0O CEMbU HA OCHOBE OCO3HAHHOIO MPUHATHS
LIEHHOCTEN CEMENHOM )KM3HU B COOTBETCTBUU C TPAAULIUSIMU HapoaoB Poccuu;

4) 3cTeTHYEeCKOro BOCIMTAHMSI:

ACTETUYECKOE OTHOIIEHUE K MUY, BKIIFOUAsl ICTETHKY ObITa, HAYYHOT'O U TEXHUYECKOTO TBOPUECTBA,
cropTa, Tpy/Ja, OOIEeCTBEHHBIX OTHOIICHUI;

MTOHUMAaHNE SYMOIMOHAIBHOTO BO3AEUCTBUS KUBOM IPUPOABI U €€ EHHOCTH;

TOTOBHOCTb K CAMOBBIPAXXEHUIO B Pa3HBIX BUJIaX UCKYCCTBA, CTPEMJICHUE MPOSIBISATH KaueCTBa
TBOPYECKOM JIMYHOCTH;

5) puznveckoro BocnuTaHus, POPMUPOBAHUS KYJIbTYPbI 310POBbS U SIMOLUMOHAJIbHOI0
0J1aronmoJyyms:

NOHMMAaHME U pealin3alus 310poBoro u 6ezonacHoro odpasa KU3HU (310pOBOE MUTAHHUE, COOIIOICHHE
TUTHUEHUYECKUX MPABUII U HOPM, COATAHCUPOBAHHBIN PEKUM 3aHATUHN U OT/ABIXA, PETyIspHas pu3ndeckas
aKTHUBHOCTH), O€PEKHOT0, OTBETCTBEHHOT'O U KOMIIETCHTHOTO OTHOIICHHS K COOCTBEHHOMY (DU3UYECKOMY H
IICUXUYECKOMY 370POBBIO;

MOHMMAaHWE [IEHHOCTH TIPAaBUJI MHAUBHIYAIbHOTO M KOJUICKTHBHOTO O€30MacHOTO TOBEICHUS B
CUTYaIUAX, YTPOXKAIOUIUX 3JOPOBbIO U JKU3HU JIIOACH;



OCO3HAHME MOCIEICTBUIA U HETIPUATHS BPEIHBIX MPUBBIUEK (YIOTPEeOICHUS alIKOT0JIsl, HAPKOTHUKOB,
KYpEHHUs);

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTb K TPYZly, OCO3HaHUE LIEHHOCTH MacTepCTBa, TPYL0JI00HE;

TOTOBHOCTbH K aKTMBHOM AEATEIbHOCTH TEXHOJIOIMUECKOMN U COLIMAJIbHOM HAIIPaBIEHHOCTH,
CHOCOOHOCTh HHUITUUPOBATD, TNIAHUPOBATH U CAMOCTOSITEIILHO BBITOJIHATH TAKYIO JESTEIbHOCTD;

UHTEpEC K pa3InyHbIM chepaM npodeccroHATBHON AEATEIbHOCTH, YMEHHUE COBEPIIATh OCO3HAHHBIN
BBIOOp Oymyiei npodecCcruu U peain30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BaHUIO HA MPOTSHKEHUU BCEH KHU3HM;

7) 3KOJIOTNYECKOT0 BOCIIMTAHUS

9KOJIOTUYECKH 11eJ1ec000pa3HOe OTHOUIEHUE K MPUPO/IE KaK UCTOYHUKY JKU3HU Ha 3eMJie, OCHOBE €€
CYIIECTBOBaHMS;

MOBBIIIEHUE YPOBHSI SKOJIOTUYECKOHN KYIbTYpbI: IPHOOPETEHHE OIbITA TUIAHUPOBAHUS TIOCTYITKOB U
OLICHKH UX BO3MOXKHBIX ITOCJIEICTBUI IS OKPYKAOILEH Cpebl;

0CO3HaHME ITI00AIBHOTO XapaKTepa 3KOJOIMYECKUX IPo0IeM U IMyTel UX peLIeHHUs;

CIOCOOHOCTH MCII0JIb30BaTh IPUOOpPETaEMBbIE IIPU U3YUEHUN OMOJIOTUY 3HAHUSA U YMEHHUS IIpU
peleHnH MpobiieM, CBA3aHHBIX C PALMOHAIBHBIM IIPHPOJIONIONIB30BaHIEM (COOII0CHNE TIPABUIT TOBEJCHHUS
B IIPUPOJIE, HAMIPABIEHHBIX HA COXPAaHEHHE PAaBHOBECHS B SKOCUCTEMAX, OXPAaHY BUI0B, IKOCHCTEM,
ouochepsi);

AKTUBHOE HEMPUSATUE IEUCTBUIA, MPUHOCSIIMX BPEI OKPYKAIOIIEH TPUPOAHOM Cpesie, YMEHUE
IPOTHO3UPOBATh HEOIArONPHUATHBIE FKOJIOTUYECKUE TTOCIEACTBUS NIPEAIPUHIMAEMBIX IEHCTBUNA U
IpeloTBpallaTh Ux;

HaJIMYME Pa3BUTOrO FKOJIOTMUECKOTO MBIIIEHUS, 3KOJOTHYECKON KYIbTYpPBI, ONbITA JEATEIBHOCTH
9KOJIOTUYECKOI HaIlPaBIEHHOCTH, YMEHHsI PYKOBOJICTBOBATHCS UMHU B TI03HABATENIbHOW, KOMMYHHUKATHBHOM
U COLIMANIbHON MPAKTUKE, TOTOBHOCTH K YYaCTHIO B IPAKTUUYECKON AEATEIbHOCTH 3KOJIOTHUECKON
HaIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 NO3HAHMA:

Cc(OPMHPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKHU U
00I11eCTBEHHOH NMPaKTHUKH, OCHOBAaHHOI'O HA JUAJIOre KYJbTYp, CIIOCOOCTBYIOIIEr0 OCO3HAHUIO CBOETO MECTa
B IIOJIUKYJIBTYPHOM MHPE;

COBEPLICHCTBOBAHUE S3bIKOBOM M UNTATEIbCKOM KYJIbTYpBl KaK CPEJCTBA B3aUMOAECHCTBUS MEKIY
JIOABMU U TTO3HAHUSI MUPA;

NOHUMaHMe creln(UKHU OMOJIOTUH KaK HAYKH, OCO3HAaHUs €€ posid B (JOPMHUPOBAHUU PALIIOHAIBHOTO
HAYYHOTO MBIIUICHHUS, CO3JaHUHU 1IeIOCTHOTO MIPEJCTaBICHUS 00 OKpPYKAIOIIEM MHUPE KaK O €IUHCTBE
IPUPO/IBI, YEJIOBEKa U 00IIECTBA, B TO3HAHUU IPUPOAHBIX 3aKOHOMEPHOCTEH U pellIeHUH podiieM
COXpPaHEHMsI IPUPOJHOIO PAaBHOBECHS;

yO0eKIEHHOCTh B 3HAYMMOCTH OMOJIOTUHU AJISi COBPEMEHHOM LIUBUIIN3ALMH: 00€CIIeYeHHUsI HOBOTO
YPOBHSI Pa3BUTHsI MEAULIMHBI, CO3JaHUE IEPCIEKTUBHBIX OMOTEXHOJIOTHIA, CIIOCOOHBIX pelIaTh pecypcHbIe
npoOIeMbl pa3BUTHS YEIOBEUECTBA, MOUCKA MYTEH BBIXOAA U3 TTI00AIBHBIX SKOJIOTUYECKHUX MPOOIIEeM U
o0ecreyeHns nepexoa K ycToiuMBOMY pa3BUTHIO, pallMOHAIbHOMY HCIOJIb30BAHUIO IPUPOIAHBIX PECYPCOB
1 (OPMHUPOBAHUIO HOBBIX CTaHAAPTOB XKU3HH;

3aMHTEPECOBAHHOCTH B IMOJIYYEHUH OMOJIOTHUYECKUX 3HAHUH B IEJISAX MOBBIIICHUS O0IIEH KyIbTYpHI,
€CTEeCTBEHHO-HAYYHOU I'PaMOTHOCTH, KaK COCTaBHOM YacTH (PyHKLIMOHAIBHON IrPaMOTHOCTH 00yJarOIUXCs,
dbopMupyeMOi P U3y4eHUH OUOJIOTHH;



NOHUMAaHHE CYIIHOCTH METOOB NIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH
UCIIO0JIb30BAaTh MOTy4YaeMble 3HAHUS JUI aHATTN3a U OOBSICHEHUS SIBICHUH OKPYKAIOIIEr0 MUpa U
MPOUCXOSAIINX B HEM U3MEHEHU, yMEHUE JieflaTh 000CHOBAHHBIE 3aKII0YEHHSI Ha OCHOBE HayYHBIX ()aKTOB
Y UMEIOIIMXCS JAHHBIX C IIeJIbI0 MOTY4YEeHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CAMOCTOSITEIIHHO MCIIOJIb30BaTh OMOJIOIMYECKIE 3HAHUS JUUIsl pEICHHs TPOOJIeM B
peabHBIX KU3HEHHBIX CUTYalHsX;

OCO3HaHHE [IEHHOCTU HayYHOMU JesITeIbHOCTH, TOTOBHOCTh OCYIIECTBISTH MPOEKTHYIO U
HCCJIEIOBATEIbCKYIO ACSITEIbHOCTh MHINBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTH K HEMIPEPHIBHOMY 00pa30BaHMIO U CAMOOOPa30BAaHHIO, K AKTUBHOMY
NOJYYECHHUIO HOBBIX 3HAaHUH 110 OMOJIOTHH B COOTBETCTBHH C )KU3HEHHBIMHU IMOTPEOHOCTSIMU.

METAIIPEAMETHBIE PE3YJIbTATbBI

MetanpeameTHble pe3ynbTaTbl OCBOCHHS Y4eOHOTO npeameTa «bruonorus» BKIOYaoT: 3HaYUMble
Ut QOPMUPOBAHUS MUPOBO33PEHUS O0yUAIOMINXCS MEXKTUCITUTUTHHAPHBIC (MEKITPEIMETHBIC)
oOIIeHayYHbIE TIOHATHS, OTPAKAIOIINE IIEJIOCTHOCTh HAYYHOUW KapTUHBI MUPA U CHEIIU(PUKY METO/I0B
MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, JHEPIHsl, ABJIEHUE, MPOIIeCcC, CUCTEMA,
Hay4YHBINA (DaKT, MPUHIIMIL, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH, TEOPHSI, CCIIeI0OBaHIe, Ha0II0IeHNE,
U3MEpEeHHe, SKCIIEPUMEHT U JAPYTue); YHUBEPCAIbHbBIE YueOHbIe NeHCTBUS (T03HABATEIbHBIC,
KOMMYHHUKATHBHBIC, PETYJISTUBHBIC), oOecieunBaromuye GopMupoBanne (yHKIIMOHATLHOW TPAMOTHOCTH U
COLIMAJIbHOM KOMITETEHIIMH 00YYaroIUXCsl; CIOCOOHOCTh 00YYaIOIINXCs NCIIOJIB30BaTh OCBOCHHBIE
MEXIMCUUTUTMHAPHBIE, MUPOBO33pEHYECKUE 3HAHUS U YHUBEpCaIbHble yueOHbIE AeMCTBUS B
M03HABATEJIbHON U COLMAJIbHON MPAKTHUKE.

B pesynbrare u3ydeHus OMOJIOTUM Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus y 00yJaromerocs
OyayT chopMHpPOBaHbI IO3HABATENbHBIE YHUBEPCaIbHbIE yueOHbIE IeHCTBUS, KOMMYHUKAaTHUBHbBIC
yYHHUBEpcaIbHbIe yueOHbIE AEUCTBUS, PETYIATUBHbIC YHUBEPCAIbHbBIE YUeOHbIE JeHCTBHS, COBMECTHAs
NeSITebHOCTD.

MertanpeamMeTHbIe pe3yabTaThl OCBOSHUS IPOTPAMMBI CPETHEr0 O0IIeT0 00pa30BaHUS JOIKHBI
OTpaXkaTh:

OBiageHne YHHBepPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a30BbI€e JOTHYECKHE TeHCTBHS:

CaMOCTOSITENLHO (POPMYITUPOBATH U AKTyaTU3UPOBATH MTPOOIIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

MCIOJIb30BaTh IPU OCBOCHUHU 3HAHUN MPUEMBI IOTHYECKOTO MBIIIJICHHS (aHaIU3a, CHHTE3a,
CpaBHEHUS, KJIacCU(PUKAINK, 000OIIECHUS ), PACKPBIBATH CMBIC]T OMOJIOTHYECKUX MOHATUH (BBIICIATH UX
XapaKTepHBIC IPU3HAKU, YCTAHABINBATH CBSI3U C IPYTUMU MOHATUSIMH );

OTIPEICIIATH ENH JeSATEIILHOCTH, 33/1aBasi apaMeTphl U KPUTEPUU UX JOCTHKCHHSI, COOTHOCHTD
pe3yNbTaThl JESTEIBHOCTH C TOCTABICHHBIMH LIETISIMU;

HCIOJIb30BaTh OMOJIOTHYECKHUE MOHATHS ISl 00bsICHEHUS (DAKTOB U SBJICHUH KUBOI PUPOIBL;

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYKTHUBHBIC, ICTYKTUBHBIC, TIO aHATIOTHH ), BBISIBIISITH
3aKOHOMEPHOCTH ¥ MMPOTUBOPEUHS B PACCMATPUBAEMBIX SIBJICHUSIX, (JOPMYTUPOBATH BHIBOJIBI U 3AKITIOUCHUS;

MPUMEHSTh CXEMHO-MO/ICTbHBIE CPECTBA IS PECTABICHUS CYIIECTBEHHBIX CBSI3eH U OTHOIICHUN B
M3Yy4aeMbIX OMOJIOTHYECKUX 00BEKTaX, a TAK)KE MPOTUBOPEUU Pa3HOTO POJIa, BHISBIEHHBIX B PA3INYHBIX
MH(OPMALMOHHBIX HCTOYHUKAX;



pa3pabarbIBaTh IUIAH PEUIeHHs MPOOIEMBbI ¢ YIETOM aHAIM3a UMEIOIUXCSI MATEPHATLHBIX U
HEMaTepUaTbHBIX PECYpPCOB;

BHOCHUTb KOPPEKTHBBI B J€SITEILHOCTh, OLICHUBATh COOTBETCTBUE PE3Yy/IbTATOB LEJISIM, OLICHUBATh
PHUCKHU MOCIEACTBUM NeSTENbHOCTH;

KOOPJMHHUPOBATH U BBITIONHATH PA0OTY B YCIOBUSX PEATbHOTO, BUPTYaThbHOTO U KOMOMHHPOBAHHOTO
B3aUMOJCUCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE IEHCTBHUS:

BJIQJICTh HABBIKAMU Y4eOHO-HCCIIEI0BATEIHCKOM U TPOSKTHOM eATEeTbHOCTH, HABBIKAMU Pa3pEIICHUS
po6JeM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSATEILHOMY IIOMCKY METOJIOB PEUICHUS TPAKTUIECKUX
3aJa4, IPUMEHEHUIO Pa3IMYHbIX METOJIOB MIO3HAHNUS;

HCIIOJIb30BaTh PA3JIMYHBIE BUJbI ACSITEILHOCTH I10 MOTYYSHHIO HOBOTO 3HAaHUS, €r0 MHTEPIPETaliH,
npeoOpa3oBaHUIO0 U MPUMEHEHHUIO B YI€OHBIX CUTYAIUSIX, B TOM YUCJIC TIPH CO3JaHUH YICOHBIX U
COLIMATILHBIX TIPOEKTOB;

(dbopMUPOBATH HAYYHBIH TUIT MBILUICHUS, BJIaI€Th HAYYHOW TEPMHUHOIOTHEH, KIIIOUEBBIMU ITOHATUIMHI
U METOJaMH;

CTaBUTh U POPMYIHPOBATH COOCTBEHHBIE 3a]]aul B 00pa30BaTENIbHOMN 1EATEIbHOCTH U JKU3HEHHBIX
CUTYaIUsX;

BBISIBJISITH IPUYMHHO-CIICACTBEHHBIE CBS3U U aKTyallU3UPOBATh 33/1a4y, BBIIBUTATh TUIIOTE3Y €€
pelIeHUs, HaXOJUTh apryMEHTHI AJIs JO0Ka3aTeIbCTBAa CBOMX YTBEPXKACHUMN, 3a]1aBaTh MapaMeTphl U
KPUTEPUHN PELICHUS;

AHATM3UPOBATH TIOTYYCHHBIC B X0 PEIICHUS 334K PE3YJIbTAThl, KPUTUIECKH OIICHUBAThH HX
JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

OCYIIIECTBIISATH I€JICHAIIPABJICHHBIN MMOMCK EPEHOCca CPEACTB U CIIOCOOOB NEHCTBUS B
npo(hecCHOHATBHYIO CPey;

YMETh NMEPEHOCUTH 3HAHUS B TIO3HABATEIILHYIO M MPAKTHUYECKYIO 00JIACTH KU3HEACSITETbHOCTH;

YMETb UHTETPUPOBATH 3HAHUSI U3 PA3HbIX MPEIMETHBIX o01acTei;

BBIIBUTaTh HOBBIE UJIEU, MPEJUIaraTh OPUTHHAIbHbBIE TOJXObl U PEUICHHS], CTABUThH IPOOJIEMBI U
3a/1a4u, JOMYCKAIOIUE allbTePHATUBHBIE PEIIICHHUS.

3) pa6ora ¢ nnpopManmeii:

OPHUEHTHPOBATHCS B PA3IMYHBIX HCTOYHUKAX WH(GOPMAINH (TEKCTE yueOHOTO TOCOOHsI, HAy4IHO-
MOMYJISIPHOM TUTEpaType, OUOIOrHUECKUX CIIOBApsX U CIPABOUYHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbBIX, B
WNHuTepHeTe), aHaTM3UpoBaTh HHOOPMALIUIO PA3IHMYHBIX BUJOB U (DOPM MPEICTABICHHUS, KPUTHIECKI
OLIGHUBATh €€ JIOCTOBEPHOCTh U HEMTPOTHBOPEUYNBOCTH;

(bopMyIUpOBATh 3aMPOCH] U IPUMEHSATH Pa3IMYHbIE METObI IIPU MOUCKE U 0TOOPE OMOIOTHUECKON
nHpopMmaIu, He0OXO0AMMOM TSl BBIMIOJTHEHUS YIeOHBIX 3a/a4;

MPUOOPETaTh OMBIT UCIIOJIB30BAHUS MH()OPMAIIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH,
COBEPIIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOIH30BAHUS PA3TUIHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEIIbHO BEIOMPATh ONTUMAJIbHYIO (DOpMY TpeicTaBiIeHNs OMOJIOTHIECKON HHBOpMAIIN
(cxemsl, TpadUKH, THArpaMMbl, TaOIHUITbI, PUCYHKH U JPYTOe);

UCIIO0JIb30BaTh HAYUHBIN S3bIK B KAUECTBE CPEJCTBA MPpH padoTe ¢ OMoJIornyeckor nHpopmanuei:
OPUMEHATh XUMUYECKHe, PU3NUECKHE 1 MaTeMAaTHIeCKHe 3HAKU M CUMBOJIBL, (OPMYIIbI, a00OpeBHarTypy,
HOMEHKJIATypYy, UCIIOJIb30BaTh U MPE0Opa3OBbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJISAHOCTH;



BJIAJICTh HAaBBIKAMU PACMO3HABAHUSA U 3aIUTHI HH(POpMaIu, HHPOPMALIMOHHOM 6€301MacHOCTH
JUYHOCTH.

OBiageHne yHHBepCaJIbHBIMH KOMMYHHMKATHBHBIMH JeHCTBUSIMHU:

1) o6menne:

OCYILECTBIISATh KOMMYHHKAIIUU BO BCeX c(epax >KU3HU, aKTUBHO y4aCTBOBATh B TUAJIOTE MITH
JMCKYCCHH IO CYILIIECTBY 00CYX1aeMOM TeMbI (yMEHHUE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATH CYXKICHUS
OTHOCHUTEIIBHO BBIITOJIHEHUS IIPEIAracMot 3a/1a4M, yYUThIBATb HHTEPECHI M COTTIACOBAHHOCTD MO3ULIUN
JPYTUX YYaCTHUKOB JAMAJI0Ora WIH JUCKYCCHH);

pacro3HaBaTh HeBepOAJIbHBIE CPEACTBA OOIICHNUS, TOHMMATh 3HAaU€HUE COLMATbHBIX 3HAKOB,
IPENOCHIIOK BOBHUKHOBEHUS! KOH(DIUKTHBIX CUTYalMid, YMETh CMATYaTh KOH(DIMKTHI M BECTH IEPETOBOPHI;

BJIAJICTh Pa3IMYHBIMU CIIOCOOAMU OOLLEHHS ¥ B3aUMOJICHCTBUSA, IOHUMATh HAMEPEHUS APYTUX
JIO/IEH, IPOSBIIATh YBAXKUTEIBHOE OTHOILIEHHE K COOECETHUKY U B KOPPEKTHOM hopme popMynnpoBaTh
CBOM BO3PaKECHUS;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOK TOUYKY 3PEHHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEZCTB.

2) coBMeCTHAs 1eITeILHOCTD:

IIOHUMAaTh U UCIOJIb30BaTh IPEUMYILECTBA KOMaHIHOW U MHIUBUAYaJIbHON pabOTHI IPU PEIIEHUN
OMOJIOTHYECKOM MpoOIeMbl, 000CHOBBIBATH HEOOXOAUMOCTh MPUMEHEHHUSI TPYIIIIOBHIX (OpM
B3aMMO/JICHCTBUS NIPU PELICHUN y4eOHO! 3a1au;

BBIOMPATh TEMAaTHKY U METOJIbI COBMECTHBIX JICHCTBUI C yIETOM OOIINX MHTEPECOB U BO3MOKHOCTEH
KQ)KI0r0 WIECHA KOJIJICKTUBA;

IIPUHUMATD LEIH COBMECTHOMU JCSATEIBHOCTH, OPIrAHU30BBIBATh U KOOPAMHUPOBATH JCHCTBUA 1O €€
JOCTH>KEHUIO: COCTABIIATH IJIaH JEHCTBUH, paclipeesiaTh PO C yU€TOM MHEHUH Y4aCTHUKOB, 00CYX/1aTh
pe3yabTaThl COBMECTHOW PabOTHI;

OLIEHUBATh KAYECTBO CBOETO BKJIAJa U KaX/I0r0 yYaCTHUKA KOMaH bl B OOIIMI pe3ysbTaT 1o
pa3paboTaHHBIM KPUTEPHUSIM;

IpeiaraTb HOBbIE IPOEKTHI, OLIEHUBATH UJEH C TO3ULIMU HOBU3HBI, OPUTHHAIBHOCTH, IPAKTUYECKOU
3HAYUMOCTH;

OCYILIECTBIIATh NO3UTUBHOE CTPATErMYECKOE MIOBEICHUE B PA3JINYHBIX CUTYALUsIX, IPOSBIATh
TBOPYECTBO U BOOOpaK€HUE, ObITh MHUIIUATHBHBIM.

OBnageHne yHMBepPCAJTbHBIMH PeryJsiTHBHBIMY 1efiCTBUAMM:

1) camoopranu3anus:

UCIIOJIb30BaTh ONOJIOTHYECKUE 3HAHUS IS BBIABICHUS IPOOJIEM U UX PELICHUS B )KU3HEHHBIX U
y4eOHBIX CUTYaIHsIX;

BBIOMPATh HA OCHOBE OMOJIOrMYECKUX 3HAHHM 11€JIEBbIe U CMBICJIOBBIC YCTAHOBKU B CBOMX JICHCTBUSX
Y TIOCTYTIKAaX 10 OTHOLLIEHUIO K KUBOU MPUPOAE, CBOEMY 3J0POBBIO U 30POBBIO OKPYKAIOIINX;

CaMOCTOSITENILHO OCYILECTBIIATh IIO3HABATENIBHYIO ESATEIbHOCTD, BBISBIATH MPOOJIEMBbI, CTABUTH U
(opMynHupoBaTh COOCTBEHHBIE 337]aUl B 00Pa30BATENbHOM JEATEIbHOCTH U )KU3HEHHBIX CUTYAIUX;

CaMOCTOSITENIFHO COCTABIISATD TUIaH PELICHUS POOIEMBI ¢ YIETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M MPENNOUYTCHUN;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

paclMpATh paMKU y4eOHOro IIpeJMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHIH;

JienaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCThH 32 PEILICHHE;

OLIEHUBATh MPUOOPETEHHBIN OIBIT;



CIOCOOCTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO ITMPOKON SPYIUIMH B PA3HBIX O0JIACTIX 3HAHUM,
MIOCTOSIHHO IOBBIIIATH CBON 00pa30BaTEeNbHBIN U KyJIbTYpHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CUTYAallUsIM, BHOCUTh KOPPEKTUBHI B ACSATEIBHOCTD, OLIEHUBATh COOTBETCTBUE
PE3yJIbTAaTOB LIESAM;

BJIJICTh HaBbIKAMU MTO3HABATEIBHOM peIIeKCHU KaK OCO3HAHUS COBEPILIAEMBIX JeHCTBUH U
MBICTTUTENIbHBIX MTPOLIECCOB, UX PE3YNIbTaTOB M OCHOBAHUM, HCIIOIB30BATh NPUEMBI peIEeKCUU ISl OLIEHKH
CUTYyalluu, BBIOOpa BEPHOTO PEUICHMUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NPUHUMATh PELICHUS 110 UX CHI)KEHUIO;

IIPUHUMATh MOTHMBBI U apIYMEHTBI JPYTUX IIPU aHAINU3E PE3YJIbTaTOB AEATEIbHOCTH;

3) npuHATHE Ce0s1 U IPYTruX:

NPUHUMATD ce0sl, MOHNUMasi CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHMBBI U apI'YMEHTBI JPYTUX IIPU aHAINU3E PE3YJIbTATOB AEATEIbHOCTH;

NPU3HABATh CBOE MPaBO U MPABO JPYTUX Ha OMIMOKH;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUH IPYTOro YeJIOBEKa.

HPEAMETHBIE PE3YJIbTATHI

[TpenmMeTHBIE pe3yabTaThl OCBOEHUS COJIepKaHus yueOHoro npeamMera «buoiorusy» Ha yriryoiéHHOM
YPOBHE OPHEHTHPOBAHBI Ha obecnieueHune MpopuIbHOro 00yueHus ooydaronmxcs ononorun. OHU
BKJTIIOYAIOT: crienuduyeckue 1t OMOIOTUN HayyHbIE 3HAHUS, YMEHHS U CIIOCOOBI ACUCTBHI 110 OCBOCHHUIO,
MHTEPIIPETAMU U TPE0OPa30BaHUIO 3HAHUN, BUbI AESITEILHOCTH MO MOJIYYEHHUIO HOBBIX 3HAaHUN U UX
MPUMEHEHHUIO B Pa3JIMYHbIX YUeOHBIX, a TAKXKE B pealbHBIX )KU3HEHHBIX CUTyauusx. [Ipeamernoie
pe3yJIbTaThl IPEACTABIEHBI 10 T0J1aM U3YYEHUS.

[IpenmeTHbIe pe3yabTaThl OCBOCHHS yueOHOTOo npenmeta «buonorus» B 10 knacce n0IKHBI
OTpaXKaTh:

c(hOpMHPOBAHHOCTH 3HAHUI O MECTE U POJIN OMOJIOTUU B CUCTEME €CTECTBEHHBIX HAYK, B
(opMHPOBAHNHU €CTECTBEHHO-HAYYHON KapTUHBI MUPA, B MO3HAHUU 3aKOHOB IPUPOABI M PELICHUH po0ieM
palMoHaIBFHOTO IPUPOAONOIB30BAHNUS, O BKJIaJI€ POCCUICKUX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE
OHOJIOTHH,

BJIa/ICHUE CUCTEMOM OMOJIOTMYECKUX 3HaHUHM, KOTOpas BKJIIOYAET: OCHOBOMOJIAraolue
OuosIornYecKre TePMUHBI M TOHATHUS (KU3HB, KJIETKA, OPTraHU3M, METa00IM3M, TOMEOCTa3, CAMOPETyJISIHS,
CaMOBOCIIPOU3BEICHHE, HACTIEICTBEHHOCTh, U3MEHUNBOCTb, POCT U Pa3BUTHE), OMOJIOTHUECKUE TEOPUHI
(xnetounas teopusi T. IlIBanna, M. Ilneiinena, P. BupxoBa, XxpoMocOMHast TEOpHs HACIEICTBEHHOCTH T.
Moprana), yuenus (H. 1. BaBunoBa — o 1ieHTpax MHOr00Opa3ust U MPOUCXOKACHUS KYJIbTYPHBIX
pacteHwuii), 3aK0HbI (€AMHO00Pa3Hs NOTOMKOB IEPBOTO MOKOJICHHS, PACIICTUICHHUS, YUCTOTHI TaMeT,
HE3aBHCUMOTI0 HacyenoBanus ['. MeHens, roMoJIOrnyecKux psaoB B HACIEICTBEHHON n3MeHunBocTy H. 1.
BapuioBa), mpuHIUIIBI (KOMIUIEMEHTAPHOCTH);

BJIa/ICHHE OCHOBHBIMHM METO/IaMU HAyYHOTO [MO3HAHUS, UCTIOIb3YEMbIX B OMOIOTUYECKUX
UCCIICIOBAaHMSX JKUBBIX O0OBEKTOB (OMHMCAaHUE, U3MEPEHUE, HAOIIOACHNE, SKCIIEPUMEHT);

YMEHHME BBIACIATh CYLIECTBEHHBIE IPU3HAKU: BUPYCOB, KJIIETOK IPOKAPUOT U DYKAPHUOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPTraHU3MOB, B TOM 4HcJie OakTepuil, rpuOOB, paCTeHUH, )KUBOTHBIX U
YEJI0BEKa, CTPOEHHUs OPTaHOB U CUCTEM OPraHOB PACTEHMH, )KUBOTHBIX, YEIOBEKA, IIPOLIECCOB
KU3ZHEJEATEIIbHOCTH, TPOTEKAIONINX B OPraHU3Max pacTECHU, )KUBOTHBIX U YEJIOBEKa, OMOJIOTMYECKUX
IPOIIECCOB: 0OMEHa BEIECTB (METa00IM3M ), IPEBPAILCHUS YHEPTUU, OPOKEHHUs, aBTOTPOPHOTO U
reTepoTpOHOro TUIIOB MUTAHU, (POTOCHHTE3a M XEMOCHHTE3a, MUTO3a, Mei03a, TaMeTOreHe3a,



IMOpHOreHe3a, TOCTIMOPHOHAILHOTO Pa3BUTHSI, PA3MHOKEHUS, HHIUBUTyaTbHOTO PAa3BUTHS OpraHU3Ma
(oHTOrEHe3a), B3aMMO/ICHCTBHSI T€HOB, I€TEPO3KCa, HCKYCCTBEHHOT0 0TOO0pa;

YMEHHE YCTaHABIIMBATh B3aMOCBS3U MEX/y OpraHOUJaMU KJIETKH U UX (QYHKIHSIMH, CTPOSHUEM
KJIETOK pa3HbIX TKaHEeH U UX QYHKIUSAMU, MEKy OpraHaMH U CUCTEMaMH OPTraHOB Y pacTEHUH, JKUBOTHBIX
Y YeJIOBeKa M UX (YHKIUSIMH, MEXKIY CUCTEMaMH OPTaHOB U UX (PYHKIMSIMH, MEXKIY dTallaMu oOMeHa
BEIIIECTB, dTAllaMH KJICTOYHOTO ITUKJIA U KU3HEHHBIX I[IUKJIOB OPraHU3MOB, dTallaMi SMOPHOHAIBHOTO
Pa3BUTHSA, TECHOTUIIOM U ()EHOTHUTIOM, (EHOTHIIOM U (PAKTOpaMH Cpebl OOUTAHUS;

YMEHHE BBISBISATH OTINYNTEIbHBIC IPU3HAKY JKUBBIX CHCTEM, B TOM UHCJI€ PACTEHHM, KUBOTHBIX U
YeJI0BEKa;

YMEHHUE UCIIOJIb30BaTh COOTBETCTBYIOIINE apTYMEHTHI, OMOJIOTHYECKYI0 TEPMUHOIOTHIO U CHMBOJIUKY
JUTSL TOKA3aTeNbCTBa POJICTBA OPraHU3MOB Pa3HbIX CUCTEMATHUUECKUX TPYIIIL;

YMEHHE pellaTh OMOJOTHUYECKHE 3a/1a4H, BBISBISATh IPUUMHHO-CIEICTBEHHBIE CBSA3H MEXIY
UCCJICTyeMbIMU OMOJIOTMYECKUMU MTPOIIECCAaMH U SIBIICHUSIMU, JIeTIaTh BBIBOABI U IIPOTHO3bI HA OCHOBAaHUHU
MOJTy4YEHHBIX PE3yIbTaTOB;

YMEHUE BBITIOJIHSTH JIJA0OPATOPHBIC U MTPAKTUUECKHE padOThI, COOII0IATh MTpaBuia Mpu padoTe ¢
y4eOHBIM U Ta00PaTOPHBIM 000PYAOBaHUEM;

YMEHHE BBIBUTATH TMUIOTE3bI, IPOBEPATH UX SKCIIEPUMEHTAIBHBIMU CpeICTBaMU, GOPMYIUPYS LETb
WCCJICIOBAHMSI, aHATH3UPOBATh MOyUYEHHBIC PE3YJIbTATHI U JACNIATh BBIBOIBL;

YMEHHUE Y4acTBOBATh B yUeOHO-UCCIIEAOBATENILCKOM paboTe o OMOIOTHH, SKOJIOTUU U MEAULIMHE,
IPOBOAMMOM Ha 0a3e MIKOJIbHBIX HAyYHBIX OOIIECTB, U MyOJIMYHO MPEACTABIAThH MOTyYECHHBIE PE3YIbTaThI
Ha YYCHHUUECKUX KOH(PEPEeHUUAX;

YMEHHE OI[CHUBATh 3TUYECKUE ACTIEKTHl COBPEMEHHBIX MUCCIIEIOBAHMI B 00JaCTH OMOJIOTUN U
MEIHIMHBI (KJIOHUPOBaHUE, HCKYCCTBEHHOE OIUIOA0TBOPEHUE, HAPABICHHOE U3MEHEHHE TeHOMA U
CO3/1aHH€ TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBIISATh OCO3HAHHBIN BEIOOP Oyayiiel mpoeCCHOHATBHON JAESTEIFHOCTH B 00IaCTH
OMOJIOTUH, METUITNHBI, OMOTEXHOJIOTHH, BETEPUHAPHH, CETHCKOTO X031 CTBA, MUIIEBOI MPOMBIIIICHHOCTH,
yIIIyONsiTh MO3HABATENbHBINA HHTEPEC, HAIIPABJICHHBIN Ha OCO3HAHHBIN BEIOOpP COOTBETCTBYIOLICH
npodecCuu ¥ MPOJ0JDKEHNE OMOJIOTHYECKOT0 00pa30BaHus B OPTaHU3ALUAX CPEIHETO MPO(HECCHOHATEHOTO
Y BBICIIETO 0Opa30BaHUs.

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS yaeOHOTO npeamera «buonorusy» B 11 kaacce nOMKHbBI
OTpaXkaTh:

c(hOpMHPOBAHHOCTH 3HAHUI O MECTE U POJIN OMOJIOTUU B CUCTEME €CTECTBEHHBIX HAYK, B
(GbopMUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAYYHOUM KapTUHBI MUPA, B MO3HAHUHU 3aKOHOB MPUPOIBI 1
pEIICHUH SKOJIOTHYECKUX MTPOOJIEM YEIIOBEUECTBA, a TAK)KE B PEILIEHUH BOIPOCOB PAIIMOHAIBHOTO
PUPOONOIB30BaHUSA, B (POPMUPOBAHUU [IEHHOCTHOTO OTHOIIECHUS K MPHPOJIE, OOIIECTBY, YETIOBEKY, O
BKJIaJIC POCCUMCKUX M 3apyO0EKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OUOJIOTHH;

YMEHHE BIIAJETh CUCTEMOM OMOIOTMYECKUX 3HAHUM, KOTOpasi BKIIIOYAET OMpE/e/ICHNs U TIOHUMaHue
CYIIIHOCTH OCHOBOIIOJIATAIOIINX OMOJIOTHYECKUX TEPMUHOB U MOHATHUH (BUA, IKOCHUCTEMa, Onocdepa),
Oumosnoruveckre Teopuu (IBOrOIMOHHAs Teopus Y. JlapBuHa, CHHTETUYECKAsi TEOPHUS SBOJIIOIHH ), YUCHUS
(A. H. CemeprioBa — 0 myTsIX ¥ HarpaBieHUsx dBooruu, B.W. BepHaackoro — o 6uocdepe), 3aKk0HbI
(renernueckoro paBHoBecus J[x. Xapau u B. BaitnGepra, 3apoapimeBoro cxoncta K. M. bapa), npasuna
(MuanMyMa FO. JInbuxa, 3K0IOTHYECKO MUpaMUIbl SHEPTUH ), TUTIOTE3bI (Tunore3a «mupa PHK» V.
I'un6epta);



YMEHHE BIIJIeTh OCHOBHBIMU METOJAaMH HaYIHOTO TTO3HAHWS, HUCIIOJIb3YEMBIMH B OMOJIOTUYECKUX
UCCIIEIOBaHMSX JKUBBIX O0OBEKTOB M SKOCHUCTEM (ONKCaHKe, U3MepeHHe, Ha0IroieHue, SKCIICPUMEHT),
crocob6aMH BBISIBJICHUS M OLIEHKU aHTPONOTEHHBIX U3MEHEHHH B IPUPOJE;

YMEHHE BBIACIATH CYIECTBEHHbIE TPU3HAKU: BUJIOB, OMOTEO1IEHO30B, SKOCUCTEM U Ouocdepsl,
CTaOMIIM3UPYIOLIETO, ABMKYIIIETO U PA3pPBIBAIOLIETO €CTECTBEHHOT0 0TOOpa, aJIONaTPUIECKOTo 1
CUMMATPUYECKOTO BHI000PA30BAHMS, BIUSHUS ABMXKYIIIMX CHII SBOJIIOIUY HA TE€HO(POHT OIS,
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB K cpesie OOUTaHUs, YepeI0OBaHMs HAlpaBICHUI SBOTIOINH, KPYTrOBOPOTa
BEIIECTB U MTOTOKA SHEPTUU B IKOCHCTEMAX;

YMEHHE YCTAaHABIIMBATH B3aMMOCBSI3U MEXKTy MTPOLIECCAMU IBOJIOLNH, ABIKYIIUMU CHIIAMU
AHTPOIIOTeHE3a, KOMIOHEHTAMH PA3IMYHBIX 3KOCHCTEM H MPHUCIIOCOOICHUAMHU K HUM OPTaHNU3MOB;

YMEHHE BBISBISATH OTIMYUTEIbHBIC PU3HAKH JKUBBIX CUCTEM, IPUCIIOCOOIEHHOCTh BUIOB K Cpeie
oOuTaHus, abMOTHYECKUX U OMOTUYECKUX KOMIIOHEHTOB SKOCUCTEM, B3aMOCBSA3€il OPraHu3MoB B
cooOmiecTBax, aHTPOIIOTEHHBIX U3MEHEHHH B 9KOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHUE HCIIOJIb30BaTh COOTBETCTBYIOIINE apTYMEHTHI, OMOJIOTHYECKYI0 TEPMUHOIOTHIO U CHMBOJIUKY
JUISL TOKA3aTenbCTBa POJICTBA OPTaHU3MOB Pa3HbIX CUCTEMATUUYECKUX TPYII, B3aUMOCBSI3U OPraHU3MOB U
cpenbl 00UTaHuUs, €AMHCTBA YEIOBEUYECKUX pac, HEOOXOIUMOCTH COXPAHEHHs MHOT000pa3us BUAOB U
9KOCHUCTEM KaK yCJIOBHSI COCYILIECTBOBAHUS MPUPOIbI U UETIOBEUECTBA;

YMEHHE pelIaTh OMOJOTUIECKHE 3a/1a49H, BBISIBISTH IPUUNHHO-CIICICTBEHHBIC CBS3H MEKIY
UCCJIETyeMbIMU OMOJIOTMYECKUMU TIPOIIECCAaMH U SIBIICHUSIMU, JIeTIaTh BBIBOABI U IIPOTHO3bI HA OCHOBAaHUHU
MOJIyYEHHBIX PE3y/IbTaTOB;

YMEHUE BBITIOJIHSTH JIJA0OPATOPHBIC U MTPAKTUUECKHE padOThI, COOJII0IATh MTpaBuia Mpu padoTe ¢
y4eOHBIM U J1a0OpaTOpHBIM 000PYIOBAHUEM;

YMEHHE BBIJBUTATH THUIIOTE3bI, POBEPATH UX IKCIIEPUMEHTAILHBIMH CPEICTBAMU, GOPMYIUPYS 1S
HCCJIEIOBAHMSI, aHATU3UPOBATh MOJyYEHHBIE PE3YJIbTAThI U JENIaTh BBIBOJIBI;

YMEHHE y4acTBOBATh B yueOHO-UCCIIE0BATEILCKOM paboTe o0 OMOJIOTHH, SKOJIOTHN U METUIIIHE,
MPOBOAMMON Ha 0a3€ MIKOJIBHBIX HAYYHBIX OOMIECTB, M MyOJIMYHO MPEACTABISAThH MOTyYEeHHBIC PE3YIbTaThI
Ha YIYCHHYECKUX KOH(PEPEHIIUX;

YMEHHE OIICHUBATh TUIIOTE3bl U TEOPUH O MPOUCXOKICHUH KU3HH, YEJIOBEKa U YEJI0BEYECKUX pac, O
MPUYHHAX, TTOCJIEICTBHUIX U CITOCO0aX MPeI0TBpaIleHUs TII00ATBPHBIX M3MEHEHHH B Onocdepe;

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyaylel mpodeccuoHanbHON AEATEIbHOCTH B 00JIACTH
OMOJIOTUH, SKOJIOTHH, TPUPOIOTIONB30BaAHNUS, MEIUIIUHBI, OMOTEXHOIOTHH, TICUXOJIOTHH, BETEPHHAPHUH,
CEeJIBCKOTO X031 CTBA, MUIIEBON MPOMBIIIUICHHOCTH, YTIyOJISATh MO3HABATEIHHBIN HHTEPEC, HATTPABICHHBIH
Ha OCO3HAHHBIN BBIOOP COOTBETCTBYIONIEH TPO(ECCH U MPOJOIDKEHNE OMOJIOTHYECKOT0 00pa30BaHuUs B
OpraHu3alUsaX CPEAHEr0 NPOPECCHOHATBHOTO U BBICIIIET0 00pa30BaHusl.

IIpoBepsieMble TpeOGOBaHMSI K pe3y/IbTATaM OCBOEHUS
OCHOBHOI 00pa3oBaTe/IbHON MPOrpaMMbl

Kon [IpoBepsiembie IpeAMETHBIE PE3YJIBTATHI OCBOCHUS OCHOBHOM
IIPOBEPSIEMOTO 00pazoBaTeIbHOM MPOrpaMMBbI CPEAHET0 00IEro 00pa3oBaHUs
pesynbraTa




CchopmMupoBaHHOCTh 3HAHUKH O MecCT€ M POJM OHMOJIOTMM B CHCTEME HAay4YHOTO
3HAaHUS E€CTECTBEHHBIX HayK, B (OPMHUPOBAHMU COBPEMEHHOH €CTeCTBEHHO-
HAyYHOW KapTUHBI MHpPa M HAYYHOTO MHPOBO33PEHHS; O BKJIAJAE POCCHHUCKUX U
3apyOeXHBIX y4YEHBIX-OMOJIOTOB B  pa3BuUTHE OHOJOrUH;  (PYHKIIMOHAIBHOM
IPaMOTHOCTH YEJIOBEKA JUISA PEIICHHs XM3HEHHBIX 3a1a4

YMeHne pacKpbIBaTh COJCPKAHWE OMOJIOTUYECKUX TEPMHUHOB W TOHSATHH: J>KU3HB,
KJIETKa, OpraHu3M; MeTa0osu3M (OOMEH BEIIECTB W MPEBpaIleHUE SHEPTUu),
romeocras (camoperyisiuusi), ypOBHEBas  OpraHM3alus  KUBBIX  CHCTEM,
CaMOBOCIIPOM3BeIeHHE (PENPOIYKIIHS), HACIEACTBEHHOCTh, H3MEHYHBOCTb, POCT H
pa3BuTHE

YMmenne  wuznarathb  Ouosiormdyeckue  Teopud  (KJIE€TOYHAs, XPOMOCOMHas,
mytannonHas), 3akonbl (I. Menngens, T. Moprana, H.1. BaBunoBa) u ydenus (o
IIEHTpaX MHOTOO0Opa3Wsi W TPOUCXOXKACHUS KYIbTYpHbIX pactenmii  H.I.
BasuiioBa), omnpenensiTh rpaHuilbl UX NPUMEHUMOCTH K KHUBBIM CHUCTEMaM

YMeHne BiafeTh METOAaMH HAyYHOTO TIO3HAHWS B OWONOTHU (HAONMIOACHUE |
OIMCAaHUE HMBBIX CHUCTEM, IPOIECCOB W SIBIICHUI; OpraHW3alks W TPOBEICHHE
OHOJIOTMYECKOTO IKCIIEPUMEHTA, BBIIBIDKEHIE THUIIOTE3EL; BBISIBJICHHE
3aBHCHMOCTH MEXIY HCCICIyeMbIMH BEIMYUHAMU, OOBSICHCHHE IOJYy4CHHBIX
pe3ybTaTOB, WCIOJIH30BAHHBIX HAYYHBIX IOHSTHA, TEOPUH M 3aKOHOB;, YMEHHE
JieJIaTh BBIBOJIBI HA OCHOBAHWH ITOJTyYECHHBIX PE3YJILTATORB)

YMeHue BBIACTATh CYIIECTBCHHBIC MPU3HAKA BHPYCOB, KJIETOK NPOKAPHOT W
DYKapHOT, OJHOKIICTOYHBIX W MHOTOKJICTOYHBIX OpPraHU3MOB; OCOOCHHOCTH
MPOIIECCOB OOMEHA BEIIECTB M TMPEBPAIICHHS] SHEPTrUM B KIETKe, (HOTOCHHTE3a,
TUTACTUYECKOTO W DHEPreTUYECKOro OOMEHa, XEMOCHHTe3a, MHUTO3a, Meio3a,
OIJIOJOTBOPCHUA, PA3MHOXKCHU, HWHIAUBUAYAJIBHOI'O Pa3sBUTUA OopraHusma
(oHTOTEHE3)

YMeHHne TpHUMEHSATh IOJNyYCHHbIE 3HAHUS IS OOBACHEHUS OMOJOrMYECKHX
IIPOLIECCOB U SIBJICHUU, JUISl NPUHATUS NPAKTUYECKUX PELICHUN B ITOBCEIHEBHOM
KU3HM B LeIsAX oOecreueHus O€30MacHOCTU CBOEro 3JI0pOBbS M 3JI0POBbS
OKPYKAIOLIHX JIIOJICH, COOMIOJICHUS] HOPM TPaMOTHOTO TMOBEACHUS B OKPYXKAOIIeH
NPUPOIHON cpele; INOHMMaHHE HEOOXOIMMOCTH MCIHOJIb30BaHUA JOCTUKEHUH
COBPEMEHHOU Ouosioruu u OMOTEXHOJIOTUI i1 palMOHAJIBHOTO
IIPUPOJOIIOIIBL30BaHUS

YmMmenue peliaTh 3JICMCHTAPHBIC TCHCTUYCCKHUE 3ada4d Ha MOHO- U ,Z[I/IFI/IGPHI[HOG
CKpCIIMBAHUC, CLCINICHHOC HACJIICAOBAHUC, COCTABJIATH CXCMbI MOHOFI/IGPH,Z[HOFO
CKpCIIMBaHUA JIA NPCACKa3aHWd HACJICAOBAHUA IIPHU3HAKOB Y OpraHM3MOB




YMeHre BBITIOJHATH J1a00paTOpHbIE M MPaKTHUECKHe paboThl, cOOMONaTh MpaBuiIa
npu pabote ¢ yd4eOHBIM U JIAOOPATOPHBIM 000PYI0OBaHHEM

9 YMeHre ~ KpPUTHYCCKM  OICHWBaTh W HMHTEPIPETUPOBATH  MHGOPMAIIHIO
OHMOJIOTUYECKOTO  COZICPKAHWsS, BKJIIOYAIONIYI0 IICEBJOHAYYHBIC 3HAHUSA U3
pa3nuyHbIX KCTOuHMKOB (CMMU, HaydyHO-IOMYJISIpHBIE MaTepUaibl); ITHYECKHE
ACTICKTBI COBPEMEHHBIX MCCIICIOBAHNI B OMOJIOTHH, MEAMIIMHE, OMOTEXHOJIOTHI

10 YMeHne co3maBaTh COOCTBEHHBIE NMUCHMEHHBIE W YCTHBIE COOOIICHMs, 00001mas

OWonornuecKkyr0  MH(GOPMAIMIO U3  HECKOJBKMX  HMCTOYHHUKOB, TPaMOTHO
WCIOJIb30BaTh MOHATHIHBIN anmapaTt OUOJIOTHI

IIpoBepsiemMble 2JIeMEeHThI COIePKAHUSA

1 buonorus kak Hayka
11 Buonorust - Hayka o >kuBoW mnpupoae. Pomp Ouonormu B ¢GopMUPOBaHUU
COBpPEMEHHON Hay4HOI KapTHHBI MUpa. CrucTemMa OMOJIOrHYECKHX HAyK
12 MeTo/pl IO3HAHMSI KUBOW TIPUPOJIBI (HAOTIOACHHUE, SKCIIEPUMEHT, OITMCAHUE, U3MEPEHNE,
KJaccu(UKaIs, MOJCIUPOBAHKE, CTATUCTHUECKasi 00padoTKa JaHHBIX)
2 JKuBble cucTemMbl M UX OpraHu3alus
2.1 JKuBbie cucrembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus Owuosiornu. CBOMCTBa
O6uocucTeM U UX pazHooOpazue
2.2 YpoBHH OpraHuzanuu OWOCHUCTEM: MOJEKYISIPHO-TEHETHYECKUH, KIIETOYHBIH,
OpTraHU3MEHHBIH, TOMYJIAIMOHHO-BHI0OBOM, YKOCUCTEMHBIH, OMoC(epHbIit
3 XUMHUYECKHI COCTaB U CTPOCHUE KIIETKH
3.1 XUMHUYECKUN COCTaB KIIETKHU. XuMHUYECKUE DJIEMEHTHI: MaKpODJIEMEHTBHI,
MHUKpOdJIeMeHThl. Bonma m MuHepanbHble BemiecTBa. DYHKIMU BOABI M MHUHEPATbHBIX
BellecTB B kieTke. [lonaepxanrue ocMoTHueckoro 6anaHca
3.2 benku. CocraB u crpoeHue OenkoB. AMHUHOKHUCIOTBI - MOHOMEpHI  OENIKOB.

He3amenumble ¥ 3aMEHHUMbIE AMUHOKHUCIOTHL. AMMHOKHCIOTHBIA COCTaB. YPOBHHU
CTPYKTYpbl OEIKOBOM MOJEKYNbl (TMepBUYHAsl, BTOpPUYHAS, TPETUYHAS U YETBEPTUYHAS
CTpYKTypa). XUMHUECKHE CBOMCTBa OenkoB. buomormueckue (yHKINUU GETIKOB.
®depmeHTHl - OHWosjormdeckue kKaramusatopbl. CTpoeHue ¢GepMeHTa: aKTUBHBIN IICHTP,
cyocrpatHas cnemmduuaocts. Kodepmentsl. Butamuubl. Otnuuus  (EepMEHTOB OT
HEOPraHWYECKUX KaTaJIu3aToOpOB




3.3

VYrneBonpl:  MoHOcaxapunael  (TJIIOKO3a, pubo3a M Ae30KcHpH003a), AMcCaXapujibl
(caxapo3sa, JIakT03a) ¥ ToJUcaxapuibl (Kpaxmall, TIIHKOTEeH, [eutoio3a). bruonorndeckue
(GYHKIIMU yTIIEBOIOB.

Jlunuapl: TpUraMUepuasl, crepouabl, (ocomunuasl. ['mapodunbHo- THApPOdOOHBIE
cBoiictBa. buomornueckue ¢yHkimu JaunuaoB. CpaBHEHHE YIJIEBOAOB, OEIKOB |
JUTNHIOB KaK UCTOYHUKOB YHEPTHH

3.4

Hyxnennossie kucinotel: JJHK u PHK. Hykneotuasl - MOHOMEpPBI HYKJIIEMHOBBIX KHCJIOT.
Crpoenne u ¢pynkmuu JJHK. Crpoenne n ¢pynkumu PHK. AT®: crpoenne u GyHKmm

3.5

[{uronorus - Hayka o kietke. Kiierounas Teopusi. MeTo bl H3y4eHHs KIETOK

3.6

Knerka kak 1menmoctHas »kuBasg cucreMa. OOImuMe MNpU3HAKM KIETOK: 3aMKHYyTas
HapyxHass MemOpana, mojiekynsl JIHK kak reHermueckuil ammapar, cUCTeMa CHHTE3a
Oenka

3.7

Tumbl  KJIETOK: 3yKapuoTHUeckas U Ipokapuorhyeckas. OCOOEHHOCTH CTPOEHUs
MIPOKAPUOTHUYECKON KiIeTKU. KierouHas crenka Oaktepuil. CTpoeHHE SyKapHOTHUECKOM
KJeTKd. OCHOBHBIE OTJIMYMS PACTUTENbHOM, JKUBOTHOW M TPUOHOM KIETKU

3.8

[ToBepXHOCTHBIE CTPYKTYpHl KIIETOK - KJIETOYHAs CTCHKA, TIIMKOKAIMKC, UX (YHKIUH.
[Tna3zmaTuyeckass memOpaHa, ee cBoiicTBa W ¢yHKuuH. LluTomnasma um ee OpraHOMIBL
OnHoMeMOpaHHBIE OpPraHOWABl KJIETKW: sHAormazMaTudeckas cetb (JI1C), ammapar
lonbxu, mu3ocoMel. [loyaBTOHOMHBIE OpraHOMJIBI KJIETKUA: MUTOXOHJPHUH, TUIACTUIBL.
[TpoucxoxaeHne MUTOXOHAPUNA W TiacTua. Buasl miactua. HememOpaHHBIE OpraHOUIBI
KIIETKU: PUOOCOMBI, KJIETOUHBIA IIEHTP, PECHUYKH, XI'YTUKUA. DYHKIMH OPraHOUIOB
KJIETKU. BKiroueHust

3.9

SAnpo - perynsaTopHblii meHTp KieTku. CTpoeHHe sijpa: siAepHas 00O0JI0uKa,
KapHuoIlUIa3Ma, XPOMAaTUH, SAPBIIIKO. XPOMOCOMBI

3.10

TpaHcnopT BELIECTB B KJIETKE

}KI/ISHCHGHTCHBHOCTB KJICTKH

4.1

OOmeH BemecTB, wWid MeTabonu3M. AccuMuisius  (IJIACTHYECKU OOMEH) |
TUCCUMUIISIIMS  (PHEpreTHdecknii oOMEeH) - JBe CTOPOHBI €IUHOTO  Mporiecca
Metabonmm3ma. Twumbl oOMeHa BemiecTB: aBTOTpoHBIH W TeTepoTpodHbIi. Pomb
(epMeHTOB B 0OMEHE BEIIECTB M MPEBPAILLICHUN SHEPTHU B KIICTKE

4.2

®dortocunTes. CmeroBas W TemHOBas a3l (orocuHTe3a. Peaknmm QorocuHTE3A.
DddexktuBHOCTh (oTOCHHTE3a. 3HadueHWe (HOTOCHHTE3a JUIsl JKM3HH Ha 3emile.
Brnusinue ycnoBuit cpenbl Ha (OTOCHHTE3 M CIIOCOOBI TIOBBIIICHUSI €r0 MPOIYKTUBHOCTH
y KYJIbTYPHBIX PACTCHHIH.

XeMocuHTe3. XEMOCHHTE3UPYIOIIUe OakTepuu. 3HAYCHHWE XEMOCHHTE3a ISl KU3HU Ha
3emuie




4.3

DHepreTuueckuidi OOMEH B  KieTke. PacmierieHuMe  BeIIECTB,  BBIACICHUE U
AKKyMYJIMPOBaHHE SHEPruM B KIETKE. OJTambl SHEpreTudeckoro obmeHa. [nukomms.
bpoxxenne wu ero Buabl. KuCIOpogHOE OKHCICHHE, WIM KICTOYHOE JBIXaHUE.
O} PeKTHBHOCTE IHEPreTUIECKOTO OOMEHa

4.4

Peaknum marpuunoro cuHTe3a. [eHermueckas wuHbopMmarus u JHK. Peammzanms
TeHETHYeCKOM WH(pOpMAIMM B  KJIETKEe. [ ©HEeTHYeCKHMil KOJ W €ro CBOWCTBA.
Tpanckpunuusa - wmarpuudblii cunte3 PHK. Tpancmauuss - OuocuHTe3 Oernka.
Koauposanne amuHOkHCIOT. Poik pubocom B OnocuHTEe3€e Oenka

4.5

Hexnerounsie Qopmbel xu3HuM - BuUpyChl. Mctopus oTkpbiTus BupycoB (/.M.
WBanosckuii). OcoOeHHOCTH CTpPOCHUSA U KA3HEJEATEIbHOCTH BHPYCOB.
Bakrepuodaru. bonesHu pacTeHMii, >KUBOTHBIX U 4YEJOBEKAa, BBI3BIBAEMBIE BHUPYCAMH.
Bupyc ummynonedpunura yenoBeka (BUY) - BozOymurens CIIM[a. TIpodmmaktrka
pacrpocTpaHeHHs BUPYCHBIX 3a00JIeBaHUI

PazMHoOXeHHe U MHIMBUyalbHOE Pa3BUTHE OPTaHU3MOB

5.1

Knerounslii 1uki, Wi >KU3HEHHBIM IHMKJI KieTkd. MuTtepdasza u mwuro3. IIporeccsl,
nporekatromue B uHTepdasze. Perumkamus - peakuus wmaTtpuuHoro cuHtesa JIHK.
CtpoeHre XpoMOCOM. XPOMOCOMHBIN HAa0Op - KapuoTHm. JIWIMIOMAHBIA W TaruIOWIHBIN
XpoMOCOMHBIE Habopbl. Xpomaruzapl. LluTonormyeckue OCHOBBI PAa3MHOXKEHHUS U
WHIUBUAYAIBHOIO PA3BUTUSI OPraHU3MOB.

Jenenne knetkn - muro3. Cragum Mmuto3a. llpomecchl, mpoucxopsiye Ha pas3HbIX
CTaAUsIX MUTO3a. BOIOrnyecKknii CMbpICI MUTO3a

5.2

@opmBbl  pa3MHOKEHHSI OpraHM3MoOB: Oecrosoe u mojioBoe. Buasl  Gecnosoro
pa3MHOXEHHMsI:  JIeIeHHE  HaJBOe, I[OYKOBAHWE  OJHO- W  MHOTOKJIETOYHBIX,
criopooOpa3oBaHUe, BEreTaTUBHOE pa3MHOXKeHHe. VICKycCTBEHHOE  KIOHHPOBAHHE
OpPTraHU3MOB, €TO 3HAYEHUE ISl CEIEKIINU

5.3

[TonoBoe pa3MHOXKEHHUE, €ro OTIANYHS OT OECTIONOro.
Meito3. Cramgun meiosza. Ilpoueccel, nmpoucxonsdmue Ha cragusx Mmenosa. [loBenenue
XpomocoM B Meio3ze. Kpoccunrosep. brosmorndeckuii CMbIC U 3HAYEHHUE MEi03a

5.4

['amerorenes - mporecc 00pa30BaHMs TMOJOBBIX KIETOK y JKUBOTHBIX. [10JIOBBIC Keme3bl:
CEMCHHUKU U ANYHUKU. OGpﬁBOBaHI/Ie U PAa3sBUTUC TIIOJIOBBIX KIJICTOK - TaMCT
(criepmaTo30ouy, SUIEKIETKA) - CchepMaroreHe3 u ooreHe3. OCOOEHHOCTH CTPOCHHS
SHULEKIETOK U criepMaro3ouaoB. OmnogoTBopenue. [Taprenorenes




5.5

NuouBuayansHoe pa3BUTHE (OHTOTEHE3). OMOpPUOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Ortanbl  SMOPUOHAIBHOTO  Pa3BUTHS Yy  TO3BOHOYHBIX  JKMBOTHBIX: JpOOJICHHE,
racTpyJssius, OpraHoOreHes. [TocTamOproHaTBHOE pa3BHUTHE. Turbr
MOCTAMOPUOHATIBHOTO Pa3BUTHSI: MPsIMOE, HEMpsiMoe (JTHMYMHOYHOE). BrusHue cpensl Ha
pa3BUTHE OPraHU3MOB; (HDaKTOPBI, CIIOCOOHBIE BHI3BIBATH BPOXKIIEHHBIE YpPOJICTBA.

Poct u paszButue pacrenuii. OHTOreHe3 I[BETKOBOTO PACTEHUS: CTPOCHHE CEMEHH, CTaJuU
pa3BUTHA

HaCJ'IeI[CTBeHHOCTI) 1 UBMCHYUBOCTb OPraHn3MOB

6.1

IIpeamer u 3amaun TeHETHKU. McTopus pa3BUTHS TEHETUKU. BKiam poccHilcKUX |
3apyOeKHBIX YYCHBIX B Pa3BUTHUE TEHETUKU. MeETOAbl TeHETHKH (THOPHUI0IOTHYECKUM,
UTOTCHETUYECKUM, MOJEKYIsIpHO-TeHeTHUecKui). (OCHOBHBIE TE€HETHUYECKUE TOHSATHSL.
I'enernyeckass CUMBOJIMKA, UCIIOJIb3yEeMast B CX€MaX CKPELUBaHUI

6.2

3aKOHOMEPHOCTH  HAcJIeIOBaHMsI  TPU3HAKOB,  yCTaHOBJIEHHble [.  MeHaenem.
MoHorubpuaHoe CKpeuBaHue. 3akoH €AMHO00pa3us THOPHIOB MEPBOIO  MOKOJICHHSL.
[IpaBriio AOMHHUPOBAHMS. 3aKOH pacUICIJICHUS MPU3HAKOB. ['MIOTE3a YUCTOTHI TaMET.
[TosHOE M HETIOIHOE TOMUHUPOBAHHUE.

JurubpuaHoe ckpemyBaHue. 3aKOH HE3aBUCHMOTO HAcleIOBaHMS MPU3HAKOB.

[{uToreHeTHYECKHE OCHOBBI JUTHOPHIHOTO CKpEIIUBaHHUS. AHaIM3upyroIee
CKpeliuBanue. VCronp30BaHUEe aHAIM3MPYIOMIETO0 CKPEHIMBAHUS IS ONpPEACICHHUS
TEHOTHUIIa 0co0HU

6.3

CueruieHHOe HacjenoBaHue mpu3HakoB. PabGora T. Moprana 1o CHEIICHHOMY
HaCJIEJOBaHUIO TeHOB. HapylieHune cuemyeHuss IeHOB B pe3yjbTare KPOCCHHIOBEPA.
XpOMOCOMHAasi TEOPHSI HACIEICTBEHHOCTH. |'€HETHUYECKHE KapThl.

I'enetnka mona. XpoMOCOMHOE OIpEETeHUE Mojaa. AyTOCOMBI M TOJIOBBIE XPOMOCOMBI.
I'omorameTrHbie U rereporameTHble OpraHu3mbl. HacnemnoBanue NpHU3HAKOB, CLETIEHHBIX
C TI0JIOM

6.4

W3meHunBOCTh. BUibl N3MEHUMBOCTH: HEHACIIEICTBEHHAS U HACIEACTBEHHAsA. Poiib cpenbl
B HEHAaCJIEICTBEHHOU N3MEHYHUBOCTH. XapakTepucTuka MOIU(PUKAITMOHHOMN
W3MEHUYMBOCTU. BapuanuonHslli ps U BapualMoOHHas Kpusas. HopMa peakuuu rmpusHaka.
KonuyecTBeHHbIE W Ka4yeCTBEHHbIE TMpPU3HAKM M UX HopMma peakuuud. CBoKcTBa
MOTU(PUKAITMIOHHOW U3MEHYHBOCTH

6.5

HacnencreeHHasi, Wiy IeHOTHIMYECKas, N3MEHUMBOCTh. KOMOMHATHBHAS H3MEHUYHMBOCTE.
Meiio3 ¥ TONOBOM MpolecC - OCHOBa KOMOMHATHMBHON W3MEHYMBOCTH. MyTalMOHHAS
W3MeHUMBOCTh. Kiaccudukanus MyTanuii: reHHbIe XpPOMOCOMHBIC, TeHOMHBIe. YacToTa
U TpUYUHBl MyTanuil. MyrtareHHble (akTopbl. 3aKOH TOMOJIOTHUYECKHUX PSIOB B
HaclieacTBeHHol m3mMenunBoct H. .M. Basmiiosa




6.6

l'enernka uyenoBeka. Kapuotun uenoBeka. (OCHOBHBIE METO/AbI TE€HETHKU YeJIOBEKa:
TeHEaTOTUYECKUM, OJIM3HELOBBINA, TUTOTCHETUYCCKUH, OMOXMMUYECKUI, MOJICKYISPHO-
TeHETHYCCKHM. CoBpemeHHOe onpeeNeHue TeHOTHIIA! MOJTHOTCHOMHOE
CEKBCHHPOBAHHME, TEHOTHUIMPOBAHHE, B TOM uyuciae ¢ nomouiero [II[P-ananusa.
HacnencreenHnle 3a00jieBaHHS YeJOBEKA: T'eHHBIE 00je3HU, 00J€3HU C HACIEACTBEHHOM
MPEPaCcONIOKEHHOCTEI0, XPOMOCOMHBIE Oone3Hn. ComMaTHyecKue U TEeHEpaTUBHBIC
Mytanud. [lpuHIMIBL 310pOBOTO 00pa3a >KWU3HH, JUATHOCTUKU, NPOPUIAKTHKH U
JIeYeHUs] TeHEeTHYeCKUX Oosie3Hel. MeauKo-TeHETUYeCKOe KOHCYJIBTUPOBAHHME. 3HAUCHHE
MEIWIIMHCKOW TEHETUKU B TMPEAOTBPAIICHUH M JICYCHHWH TE€HETUYECKUX 3a00JeBaHUMN
YeJI0BeKa

Ceneknust oprann3mMoB. OCHOBBI OMOTEXHOJIOTUN

7.1

Ceneknuusi Kak HayKa M IpolecCc. 3apoKICHHE CENeKUIUH U JomMecTukauus. Ydenue H.U.
BaBuoBa 0 1eHTpax MPOMCXOXKACHUS M MHOrooOpasusi KyJIbTYPHBIX pacTEHHH.
LleHTpBI IPOUCXOXKICHUS TOMAIIHUX >KUBOTHBIX. CopT, TOpOo/a, ITaMM

7.2

CoBpeMeHHbIE METO/bI CeNeKUMH. MacCOBBIA M MHIUBUAYaJIbHBII OTOOpPHI B CEJIEKIUU
pacteHuid W KUBOTHBIX. OIlEHKa 3KcTepbepa. bIM3KOPOICTBEHHOE CKpeIlUBaHUE -
uHOpuauHr. Yncras nuaus. CKpenmMBaHue 4MCTBHIX JWHUH. [ereposuc, wmu rubpuaHas
cuna. HeponctBenHoe ckpeuiyBanue - ayTOpuauHr. OTaaneHHas rudpuauzanus ©u - ee
ycnexu. VICKyCCTBEHHBIM MyTarcHe3 H

MOJyYEHUE MOJIUIUIONAOB. JIOCTHXKEHUSI CENEKLUM PacTeHHUH, >KUBOTHBIX H
MHUKPOOPIaHU3MOB

7.3

buorexHonoruss Kak oOTpaciib MPOW3BOACTBA. ['€HHas WH)KEHEpHUs. OTalbl CO3IaHUS
pexomOnHanTHol JIHK w  TpancrenHeix opranm3moB. KietouHas wuHXeHepHs.
Kinerounbsie KynbTypbl. MUKpPOKIOHaIBbHOE pa3MHOXKEHUE pacTenuil. KioHupoBaHue
BBICOKOTIPOJYKTUBHBIX  CEJIbCKOXO3SIICTBEHHBIX  OPraHM3MOB.  ODKOJOTMYECKHE U
stryeckue npobiemel. MO - reHeTHUECKH MOIU(PHUIMPOBAHHBIE OPraHU3MBI

[IpoBepsiembie TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS OCHOBHOM
oOpazoBarenpHOM porpaMmbl 11 kmacca

Kon

MIPOBEPSIEMOTO o0OpazoBaTeIpHOM MPOrPaMMbI CPETHETO 00IIero 00pa3oBaHUs
pe3ynbTara

IIpoBepsiemble IpeAMETHBIE PE3YJILTAThl OCBOCHUS OCHOBHOM




CdopMupoBaHHOCTh 3HAHHM O MECT€ U POJIU OWOIIOTUHM B CHUCTEME
HAYYHOTO 3HAHMS €CTECTBEHHBIX HAayK, B (DOPMUpPOBAHUHM COBPEMEHHOM
€CTECTBCHHO-HAYYHOI KapTHHBl MHpAa W HAyYHOTO MHPOBO33PEHUS; O
BKJIaJIE POCCHMCKMX U 3apyOeKHBIX YYCHBIX-OMOJIOTOB B pa3BUTHE
Ovonorny; (YHKIMOHAJIBHOW TPAMOTHOCTH YEJIOBEKA JUIS PEIICHHS
KM3HEHHBIX 33724

YMeHne pacKphIBaTh COACPIKAHHE OMOJIOTUYECKUX TEPMHHOB M MOHSTHIA:
BHJI, TOMYJISIHs, TEHOMOH, SBOIIONMUSA, ABUXKYIUME CHIBI ((aKTOpbhI)
HBOJIIOIMM,  TPHUCIIOCOOJICHHOCTh  OPraHUu3MOB,  BHJI000pa3oBaHUE,
9KOJIOTHYecKhue  (pakTophl, HKOCHUCTEMA, TPOIYIEHTHI, KOHCYMEHTHI,
PEoyLEHThl, LEMd MUTAHUS, HKOJOrWYecKas MUpaMuaa, OHOTeoLEeHO3,
ouocdepa

YMeHue wu3naraTb OWOJIOTHYECKHE Teopuu (dBonouuoHHas Teopus Y.
JlapBUHA, CUHTETHUYECKAsl TEOPUs SBOJIIOLMH), 3aKOHBI M 3aKOHOMEPHOCTH
(3aponpiieBoro cxoacrsa K.M. bapa, uepenoBanus riiaBHbIX HallpaBICHUN
n mnyred osomoumu A.H. CesepmoBa, ydenuss o Ouochepe B.U.
BepHanckoro), omnpenenars TIpaHHMLBl HMX MPUMEHUMOCTH K JKUBBIM
cucreMam

YMeHune BiajeTh METOAaMHU HayqHOTO TIO3HAHUS B OMosioTun (HaOIro1eHne
1 OIIMCAaHUC XHUBBIX CHUCTCM, HpOI_IGCCOB nu HBHGHHﬁ; OpI‘aHI/I3aI_II/I$I n
MPOBEJICHUE OMOJIOTUYECKOTO JKCIEPUMEHTA, BBIIBUKCHHE THITOTE3bI;
BBISIBJICHUC 3aBUCUMOCTH Memz[y I/ICCJ'IG,Z[yeMBIMI/I BCIMYMWHAMU,
OOBSICHEHHUEC TIOJNYYCHHBIX pPE3yJbTaTOB, HCIIOJIb30BAaHHBIX  HAYYHBIX
HOHHTHﬁ, TeOpI/Iﬁ Hn 3aKOHOB, YMGHI/IG JeJIaTb BBIBOJABI Ha OCHOBAHHUU




MOJTy4YEHHBIX PE3YJILTATOB)

YMeHue BBIACTATH CYIIECTBEHHBIE NPU3HAKU CTPOCHUS OHOJIOTMYECKUX
O0OBEKTOB: BHJOB, MOIYJSAIMNA, MPOIYIIEHTOB, KOHCYMEHTOB, PEIYyIIEHTOB,
OMOTEOIEHO30B M IKOCHCTEM; OCOOCHHOCTH HPOILECCOB HACIIEICTBEHHOU
U3MEHYMBOCTH, €CTECTBEHHOTO orbopa, BU1000pa30BaHu,
HPUCTIOCOOIEHHOCTH OPTaHU3MOB, JIEHCTBHS HKOJIOTHYECKUX (DAaKTOpOB Ha
OpraHu3Mbl, IEpeHOca BEUIECTB M IIOTOKA HSHEPTUU B IKOCHCTEMaX,
AHTPOTIOTEHHBIX ~ W3MEHEHMH B  JKOCHCTEMaX CBOEH  MECTHOCTH,
KPYTOBOPOTa BEILIECTB U OMOT€OXMMHUYECKUX IIUKIIOB B Onocdepe

YMeHue npuMeHsITh MONyYeHHbIE 3HAHUS U1 OObSICHEHUS] OMOJIOTHYECKUX
MPOLECCOB W SBJICHUM, AN TPUHATHS MPAKTUYECKHX pELICHUl B
MOBCETHEBHOW JKM3HH B MENsAX oOecreueHusl Oe30MacHOCTH CBOETO
3I0POBbSI M 3JI0OPOBbSI OKPYKAIOUIMX JIIOJEH, COOMIO/ICHHS HOPM
IPaMOTHOIO TOBEJACHHUS B OKpY’KalOlled MNPUPOAHOU cpene; MOHUMaHUE
HEOOXOIMMOCTH HCIIOJIb30BaHMsI JIOCTHKEHUN COBpEMEHHOW OHOJIOTUH
JUTSL pAllMOHAIIEHOTO MPUPOIOTIONIb30BAHUS

YMeHue pemath 3J€MEHTapHble OHMOJIOTMYECKHE 3aJaud, COCTaBIATH
CXEMBI TIepeHOCa BEHIECTB U YHEPTHU B IKOCUCTEMaX (L[€MHU MUTAHUS)

YMeHne BBIOJIHATH J1a00paTOpHbIE M MpaKTHYECKHe paboThl, coOM0naTh
npaBuJa Mpu padoTe ¢ yaeOHBIM U 1a00paTOpHBIM 000PYIOBAaHHUEM

YMeHne KpUTHYECKH OLIEHMBaThb U MHTEPIPETUPOBaTh HHGPOPMAIIUIO
OMOJIOTUYECKOTO COACPIKAHUS, BKIIFOYAIOIIYIO0 TCEBIOHAYYHBIC 3HAHUS U3
pasnmuuHbiX #WcTOYHMKOB (CMU, HaydHO-IONyJsipHBIE MaTepHabI);
paccMaTpuBaTh TIIOOANTBHBIE KOJOTHUYECKHE MPOOJIEMBI COBPEMEHHOCTH,
(hopMHPOBATH 11O OTHOIICHUIO K HUM COOCTBEHHYIO TTO3UIIHIO

10

VMeHne co3iaBaTh COOCTBEHHBIC IHCHMEHHBIE M YCTHBIE COOOIICHHS,
00001mass OMOJIOTHYECKYI0 HH(OPMALUI0 M3 HECKOJIBKUX HCTOYHHUKOB,
IPaMOTHO UCHOJIB30BaTh NOHATHHHBIN armmapar OHOIOruH

[TpoBepsiembie aeMeHThI copeprxkanus (11 kmacc)

Kon

[IpoBepsieMblii 2JIEMEHT COACPKAHUS

DBOIIOLIMOHHAS OMOIOTHS




11

DBOJIOIMOHHAS TEOPUS U €€ MECTO B OMOIIOTHH.

CBunerenbcTBa  3BOMIONUU.  [lajeoHTONIOTMYECKHE:  MOCIEAOBATEIIEHOCTD
NOSIBJICHUSI BUJIOB B TIaJICOHTOJIOTUYECKOW JICTOMHCH, TepeXOAHble (HOopMBbL.
buoreorpaduueckue: cxoacTBo u paznuyre (hayH u (Iop MAaTEPUKOB U OCTPOBOB.




OMOpHUONIOTUYECKUE: CXOACTBA U pa3iuyusi HMOPUOHOB pa3HBIX BHUOB
MO3BOHOYHBIX. CpaBHUTEITHHO-AaHATOMUYECKHE: TOMOJIOTUYHBIC, AHAJIOTHYHBIC,
pYOMMEHTapHbIe OpraHbl, aTaBU3Mbl. MOJEKYISIpHO-OMOXUMHUUYECKUE: CXOJCTBO
MEXaHU3MOB HACIEJACTBEHHOCTH M OCHOBHBIX METa0OJMYECKUX MyTeH y Bcex
OpraHHU3MOB

1.2

OpomtonionHass  teopuss Y. lapsuna. IIpennocbuiku BO3HUKHOBECHUS
JapBUHU3MA. J[BIDKYIIME CHJIBI 3BONIOUMH BHUIOB 1O JlapBuHy (uM30BITOYHOE
Pa3MHOXEHHME NPU OIPAaHUYECHHOCTH PECYPCOB, HEOINPEIEICHHAs! N3MEHUYUBOCTD,
60opb0Oa 3a CyIlecTBOBaHHE, €CTECTBEHHBINH 0TOOD)

1.3

Cunretnyeckas  teopusi odomoid  (CTD) W OCHOBHBIE €€  TOJIOKCHHS.
MuxkposBostonus. [lomymsius kak equHULA BUAA U 3BOTIOLUU
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JBwxyue cuiabl ((akTopsl) SBOJIONMM BUAOB B Tpupone. MyTauuOHHBIN
nporecc ¥ KOMOWHATUBHAs M3MEHUYMBOCTH. [lomynsnuoHHBIE BOJNHBI U JApeid
reHoB. M3omsamus u murpanusi. EcTecTBeHHBIN 0TOOD - HampaBistomuid GakTop
3BOIOIMU. POPMBI €CTECTBEHHOTO 0TOOPA.

[TpucnocoGeHHOCTh  OpPraHM3MOB  KaK  pe3ynbTaT 3Boaonuu. [Ipumepsl
IPUCTIOCOOJIEHH Yy OpraHu3MOB. ApoMOop(}03bl U UANOAJANTAINH.

Bun u Bunoo6pazoBanue. Kputepun Buga. OcHoBHBIE (HOPMBI BHI000pa30BaAHMS:
reorpauueckoe, 3KOJIOTHIeCcKoe

1.5

MakposBomtorus. Gopmbl  3BOMIOIMU:  pUIETHYECKAS, JUBEPreHTHAs,
KOHBEpreHTHas, napauiensHas. HeoOpaTuMocThb 3BOIIOINH

Bo3HUKHOBEHUE U pa3BUTHE )KU3HU Ha 3eMile

2.1

JloHay4HBlE TpENCTaBICHUS O 3apOXKICHUM KU3HU. HayuHple TIunoressl
BO3HUKHOBEHMsI JKM3HM Ha 3emiie: abHOreHe3 M MaHCIepMusa. XUMHYecKas
OBOJIIOLIHA. 3KCHepI/IMeHTaJIBHOG MOATBCPIKACHUC XUMHYECKOU SBOJIIOIINHA.
Havanmenbie stambl Omonormveckor sBostonuu. ['mmoreza PHK-mupa. IlepBoie
KIJICTKH U UX 3BOJIXOI M. CDOpMI/IpOBaHI/Ie OCHOBHBIX T'PYIIII )KUBBIX OPTraHU3MOB

2.2

Pazeutne xu3Hu Ha 3emie mo spaMm U nepuoaam. Karapxel. Apxeiickas u
nmpotepo3oiickass 3pbl. [lameo3oiickas »pa W €€ NEepUoibl: KEMOPUKCKHA,
OpIAOBUKCKHW, CUIYPUUCKUN, JEBOHCKHUN, KAMEHHOYIOJIbHBIM, IIE€PMCKHUN.
Me3so3o0iickas 3pa 1 €€ EePUOIbl: TPHACOBBIH, FOPCKHI1, MEJOBOM.

KaiiHo3olickass 2pa W €€  NEpUOAbI:  IAJCOICHOBBIM,  HEOI€HOBBIM,
AQHTPOIIOTCHOBBIN. XapakTEepUCTUKA KIMMaTa W TEOJIOTUYECKHUX IPOLIECCOB.
OCHOBHBIE ATaITBI SBOJIIOIMH PACTUTEIILHOTO U XKHUBOTHOTO MUpa. ApoMop(ho3sl y
pacTeHnid W KUBOTHBIX. [losiBlIeHME, pacuBEeT M BBIMHUPAHUE TPYNI JKUBBIX
OpraHHU3MOB

2.3

Cucrema OpraHMyeckoro MHpa Kak OTpaxeHue HBoJonuU. (OCHOBHbBIE
CUCTEMAaTUYECKHE TPYIIIBI OPTaHU3MOB

2.4

OBonronys yenoBeka. AHTPONOJIOrUs Kak Hayka. Pa3BuTue npencraBieHHUN O




NPOUCXOK/ICHAN YeJIOBeKa. MeToabl W3ydeHHs aHTpororene3a. Cxoncrea u
pa3inuyus 4ejaoBeKa U KUBOTHBIX. CHCTEMaTHUECKOE MOJI0KEHUE YETOBEKa.
JBwxymue cwibl (hakTopsl) aHTpororeHe3a. HaciencrBeHHass ©3MEHYMBOCTh U
€cTeCTBEHHBIH 0TOOp. OOmecTBeHHBI 00pa3 >KU3HU, H3TOTOBICHHE OpYAUI
Tpy/a, MBIIIICHHE, PEUb

2.5

OCHOBHBIE CTaAMM W BETBM SBOJIIOLIMU YEJIOBEKA: aBCTPAIONUTEKH, YenoBek
ymenbil, Yenoek npsamoxomaumii, Yenoek Heanaepranbckui, UYemosek
pasymHbIil. Haxonku MckomaeMmbIX OCTAHKOB, BpEMs CYIIECTBOBAHUS, 00JacTh
pacnpocTpaHeHHsl, 00beM T'OJIOBHOTO MO3ra, 00pa3 *KHU3HU, OpYyIHs

2.6

Yenoseueckue pacbkl. OCHOBHBIC OOJIBIIME pPaChl: €BPOIEOUIHAS (€Bpa3uiicKas),
HETrpO-aBCTPAJIOUTHAS (’xBaropuabHas), MOHTOJIOHTHAS (a3matcko-
amepuKaHcKasi). YepThl MPUCIIOCOOICHHOCTH MPEICTABUTENICH YEIOBEYECKIX pac
K YCJIOBHSIM CylIecTBOBaHUs. EMMHCTBO yenoBevyeckux pac. Kpuruka pacuzma

OpranusMmbl 1 OKpyXarolias cpeia

3.1

DKOJIOTHSl KaK Hayka. 3aJlauyd W paslieibl SKOJIOrMU. MeTobl 3KOJIOTrHYeCKHX
WCCIICIOBaHUM. DKOJIOTHYecKoe MUPOBO33peHue. Cpenpl OOMTaHUsI OPraHU3MOB:
BOJIHas, HA3CMHO-BO3AylIHAsA, IOUYBCHHAA, BHYTPUOPTAaHU3MCHHAA

3.2

Okonoruueckne  (akropsl.  Knaccudukanmss — 9KOIOrMyeckux  (haKTOpOB:
abnoTtnyeckne, OMOTHYECKHE W AaHTPOIOTeHHBIC. JIeHCTBHME SKOJIOTHYECKUX
(haxTOpPOB Ha OPraHU3MBI

3.3

Abuotnyeckue (axkTOpbl: CBET, TEMIIEpaTypa, BIAKHOCTb. DOTONEPHOAMU3M.
[IpucnocoOyieHuss  OpraHU3MOB K  JICUCTBHIO  AO0MOTHYECKUX  (DAaKTOPOB.
buonornyeckue puTMbl

3.4

buotnyeckue daktopsl. Buabl OMOTHMYECKMX B3aUMOJICHCTBUIN: KOHKYPEHIIHSA,
XUITHUYECTBO, TAPA3UTHU3M, MYTyalM3M, KOMMEHCAIM3M (HaXJIeOHUYECTRBO,
KBapTHUPAHTCTBO),  aMEHCAIM3M, HEWTpaiu3M. 3HaueHHE  OUOTHUYECKUX
B3aMMOJICHCTBHI JJIS1 CYIIIECTBOBAHUS OPTAaHU3MOB B MPUPOIHBIX COOOIIECTBAX

3.5

OKOJOTHYCCKHE XAPaKTCPUCTUKHU MOomyJIsinru. OCHOBHBIE I1OKa3aTcin
nonyisinuu: YuCJICHHOCTb, IUIOTHOCTL, POXAACMOCTb, CMCPTHOCTL, IIPUPOCT,
MUI'palus. HI/IHaMI/IKa YHUCJICHHOCTHU HOIMYIALIWH U €€ PETYIIAINA

COO6H_IGCTB3. 1 3KOJIOTHYCCKUC CUCTCMBI

CoobmiecTBo  OpraHu3mMoB - OwuoneHo3. CTpPyKTypbl OHOIIEHO3a: BHJIOBa,
MpOCTpaHCTBEHHAs, Tpoduueckas (mumieBas). Bunabl-momuHanTel. CBsi3u B
OuoreHo3e




4.2

DKonorudeckue cucreMbl  (9kocuctembl). lloHatme 00 oSKocucreMe U
ouoreorieHo3e. DYHKIMOHAIBHBIE KOMIIOHEHTBI JKOCHUCTEMBI: TPOAYIICHTHI,
KOHCYMEHTBI, pellylieHThl. KpyroBopoT BEIIEeCTB U TOTOK SHEPTHH B 3KOCHCTEME.
Tpoduueckue (MHILEBbIE) YPOBHH OKOCHCTEMBI [lWIleBBIE IIeMM U CETH.




OcHOBHBIE TOKa3aTeN SKOCHCTEMBL: Ouomacca, MPOAYKIHSA. OKOJIOTHYECKHE
OUPAMHUJIBL:  TPOIYKLMH, YHCICHHOCTH, Ouomaccel. CBOMCTBa 3KOCHCTEM:
YCTOMYMBOCTD, CAMOPETYJISIIUs, pa3BuTHE. CyKIIecCHst

4.3

[IpupoaHble 3KOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOIO WM
HIMPOKOJIMCTBEHHOT'O JIECA.

AHTpOMOTreHHbIE JKOCUCTEMBI. ATPOIKOCUCTEMBI. YpO03KOCHCTEMBL.
Buonornueckoe u X035HCTBEHHOE 3HAYCHHUE arPOIKOCUCTEM U YPOOIKOCHUCTEM.
buopa3znooOpasue kak Qakrtop ycroWumBocTH  3KocucteM.  CoxpaHEHHE
OMOJIOTMYECKOT0 pa3HO00pas3us Ha 3emiie

4.4

VYuenne B.M. Bepnaackoro o Ouocdepe. ['panuibl, coctaB U CTPYKTypa
ouochepsl. JKuoe BemecTBo M ero (ynkmum. OcoOeHHOCTH OMOCheEephl Kak
rIo0aNbHOM SKOCHCTEMBL. J[MHAMHUYECKOEe paBHOBecHE W OOpaTHas CBSI3b B
ouocdepe. KpyroBopoTsl BemIECTB U OMOTCOXMMHUYECKHE ITUKIBI DIIEMEHTOB
(yrnepona, a3ota). 30HanbHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIITH

4.5

YenoeyecTBo B Onocdepe 3emin. AHTpONOTreHHbIE W3MEHEHHUs B Oumocdepe.
['mobanbpHBIC SKOIOTHYECKHE TIPOOJICMBI.

OcHOBa  palMOHAJIBPHOTO  YNPAaBIEHWS  HPUPOAHBIMH  pecypcaMu M HX
UCTIONTb30BaHue. JJocTHKEeHUST OMOJIOTUHN U OXpaHa PUPOJIBI

Jlnst mpoBesieHUsT €IMHOTO TOCYIapCTBEHHOTO 3K3amMeHa 1o Ouosoruu (nmanee - EI'D mo Owomorun)
UCTIONIb3YETCs TIepeyueHb (KOAM(pHKATOp) MPOBEPAEMBIX TPEOOBAaHUN K pe3yibTaTaM OCBOEHHS OCHOBHOMU

o0OpazoBaTeIbHOM IPOrPaMMBbI CPEAHETO O0IIEr0 00pa30BaHMS U DJIEMEHTOB COACPKAHUSI.

[Tposepsiembie Ha EI'D o 6monoruu TpedoBaHus
K pe3yJbTaTaM OCBOECHUSI OCHOBHON 00pa30BaTeIbHON MPOrpaMMBbl
cpemHero oo1ero oopa3oBaHus

Kon [TpoBepsiemble TpeOOBaHMS K MPEAMETHBIM PE3yIbTaTaM OCBOCHHS
MPOBEPSIEMOr0 | OCHOBHOM 00pa30BaTENbHOMN MPOTPaMMBbI CPETHETO 00IIETro 00pa30BaHuUs
TpeOOoBaHMs
1 CdopMupoBaHHOCTh 3HAaHUH O MECTE M POJU OHOJOTHH B CHCTEME

€CTECTBEHHBIX HayK, B bopmupoBaHUN COBPEMEHHOMU
€CTECTBEHHOHAYYHOM KapTUHBI MHUpA, B IIO3HAHWU 3aKOHOB IPHUPOIBI U
pELICHUU >KU3HEHHO BAXKHBIX COLMAJIBHO-3THUYECKHUX, SKOHOMUYECKUX,
HKOJIOTMYECKUX MPOOJIEM YelOoBEYECTBA, a TAaKXKE B PELICHUU BOIPOCOB
palMOHATIBHOIO IPUPOAOIIONIBE30BaHUSA, B (DOPMHPOBAHMM IIEHHOCTHOTO




OTHOWIICHUSI K TPUPOJIE, OOIIECTBY, YEIOBEKY; O BKJAIE POCCHUCKUX H
3apyOeKHBIX YUCHBIX - OMOJIOTrOB B pa3BUTHE OUOIOTUN

Brnanenue cucremoit 3HaHWN 00 OCHOBHBIX METO/AX HAyYHOTO TO3HAHUS,
HCIOJIb3YEMBbIX B OHOJIOTHYECKHX HCCIEAOBAHMSIX JKUBBIX OOBEKTOB M
AKOCHUCTEM (OMHCaHUE, U3MEPEHHUE, TPOBEACHNE HAOIOIEHHI); CIIOCO0aMu
BBISIBJICHUS U OIICHKH aHTPOIIOTCHHBIX M3MEHEHHUH B MPUPOJIE.

YMeHI/Ie BbIIBUTaTh THIIOTC3HI, HpOBepHTB nx E)KCHepI/IMeHTa.HI:HBIMI/I
cpenctBamu,  GopMyaUpysS ~ IIeNb  HCCIEAOBAaHWA,  aHAJIM3UPOBATH
HO.HY‘-IGHHBIG pe3y.HI>TaTI:I U 1eJ1aThb BBIBOHEI.

BrisBiieHHEe  3aBUCUMOCTH ~ MEXIy  HCCIEIyeMbIMH  BEIHMYHMHAMH,
OOBSCHEHUE TMOJNYYCHHBIX PE3YJAbTaTOB U (POPMYIMpPOBAHHE BBIBOJIOB C
WCIIOJIb30BAHUEM HAYYHBIX MTOHATUI, TEOPUI U 3aKOHOB

VYMeHue BIAJeTh CUCTEMON OHOJIOTMYECKUX 3HAHWN, KOTOpas BKIIIOYACT:
OCHOBOIIOJIAralOIINe OMOOTHYECKHE TEPMUHBI M TIOHATHS (KU3Hb, KIIETKA,
TKaHb, OpraH, OpraHu3M, BHJ, TMONYJSAIMSA, O3KOCHUCTEMa, OHOIIEHO3,
ouocdepa; MeTaboNIM3M, TOMEOCTa3, KICTOYHBI UMMYHHTET, OMOCHHTE3
Oernka, OUOTIONMMEPHI, JMCKPETHOCTb, CaMOPETYJISIINS,
CaMOBOCIIPOM3BEICHHUE, HACJIEACTBEHHOCTD, MU3MEHYMBOCTD,
HHEPro3aBUCUMOCTb, POCT U Pa3BUTHE);

Ouonornueckue teopuu: kiaerouHas teopus 1. [lIBanna, M. Ilneiinena, P.
BupxoBa; kinoHanbHO-celiekTUBHOrO wumMmyHutera Il Opmux, W.H.
Me4nukoBa, XpOMOCOMHAs TeopUs HacieAcTBeHHOCTH T. MopraHa, 3akoH
3apozsiieBoro cxoxacrtsa K. bapa, spomonmonnas teopust Y. [lapBuHa,
CHUHTETHYECKasl TEOpUs HBOJIOLMH, Teopus aHTponoreHesa Y. JlapsBuna;
teopusi 6moreonieno3a B.H. Cykauesa; yuenue H.M. BaBumoBa o 1meHTpax
MHOT000pa3usi W TPOUCXOXKIEHHS KyJIbTYPHBIX pacTeHuid, yueHue A.H.
CeBepuioBa 0 MyTSX MW HaOpaBl€HUSAX HBOIIONMH, YydeHue B.U.
Bepnazckoro - o 6uocdepe); 3akoHbI (€AMHOOOPa3Usi OTOMKOB IEPBOTO
IOKOJICHUS, PpACIIEIUICHUsI MPU3HAKOB, HE3aBHUCHUMOIO HACJIEIOBAaHUS
npu3HakoB I. MeHzens; CHEMJIEHHOTO HACIEeIOBAaHUS IPU3HAKOB U
HapyleHusl cuersieHuss reHoB 1. MopraHa; rOMOJIOTHYECKHX PSIIOB B
HaclieACTBeHHOM  m3MeHumBoctTH H.M. BaBumnoBa; TeHETHUECKOIO
paBHoBecust [[x. Xapmu m B. BaitnOepra; 3apoapimeBoro cxoxactBa K.
bapa; buorenerndeckuii 3akou . ['exkens, . Mroiiepa);

MPUHLIUIIBI (UUCTOTHI TAMET, KOMILJIEMEHTAPHOCTH );

npaswia (MuHumyma FO. JluOuxa, SKOIOTHYECKOW THUPAMUIBI YHCET,
OMOMACCHI U SHEPTHH ),

runote3bl (koamepatHoi AWM. Omnapuna, nepBuyHoro OynaboHa JIX.
Xonpaeitaa, mukpocdep C. Dokca, pudbozuma T. Yek)




YMeHue pemaTh MOMCKOBBIE OMOJIOTHYECKUE 33aJaUl; BBISBISTH IPHUYUHHO-
CIICICTBEHHBIC  CBS3M  MEXKIY  HCCIEIyeMbIMH  OHMOJOTHYECKHUMHU
00beKTaMH, MpoLEeccCaMU M SABICHUSAMH; JeNaTh BBIBOABI M IPOrHO3bI Ha
OCHOBAHMH IIOJIYYECHHBIX PE3YIIbTATOB;

COCTaBJIATh I'€HOTHUIIMYECKHE CXEMbI CKPCIUMBAHHSA JI1 PAa3HBIX THUIIOB




HACJIEN0BaHUA IIPU3HAKOB Y OPraHM3MOB, COCTABIIATH CXEMBbI IEpPEeHOCa
BEILIECTB U HHEPTUU B HKOCHCTEMAX (LIETIH MUTAHUs, TUIIEBbIE CETH)

VYMeHHe yCTaHaBIMBATh B3aMMOCBS3U MEXIY CTPOCHHEM M (YHKIHSIMHU:
OPraHOMJIOB, KJIETOK Pa3HBIX TKaHEH, OpraHaMu W CHCTEMaMHU OPTaHOB y
pacTeHuil, *KMBOTHBIX M YEJOBEKAa; MEXIy JTarnaMh oOMeHa BEIIeCTB;
dTanaMy KJIETOYHOTO LUKJIA M JKU3HEHHBIX LUKJIOB OPraHU3MOB; dTallaMu
SMOPHOHATIBHOTO PAa3BUTHSA; TEHOTHIIOM M (EHOTUIIOM, (DEHOTHIIOM H
dakTopamu cpenpl OOWTaHMS; MPOLECCAMHU  3BOJIOIMHU; ABHKYIIMMHU
CHJIaMH QHTPOIOI€HE3a; KOMIIOHEHTAMHM PpA3JIMYHBIX OJKOCUCTEM U
IPUCTIOCOOIEHUSMH K HIM OPTaHH3MOB

YMeHue BhIIEATh CYIIECTBEHHbIE IPU3HAKY:

CTPOCHHUSI BUPYCOB, KJIETOK MPOKAPUOT U HYKAPHUOT; OJHOKIETOUHBIX MU
MHOTOKJIETOYHBIX OPraHW3MOB, BHJIOB, OHOTEOIEHO30B, SKOCHUCTEM H
ouochepsl; CTPOCHHUS OPraHOB M CHUCTEM OPraHOB PACTCHHM, )KHBOTHBIX,
YeJIOBEKa; MPOIECCOB JKU3HEACATEIILHOCTH, MPOTEKAIONINX B OPraHU3Max
pacTeHuil, KUBOTHBIX W YEJIOBEKa; OMOJOrMYECKHX IIPOLIECCOB: OOMEHa
BemecTB  (Merabonm3M), WHpOpMaMK ¥  TPEBpAIEHUS  DHEPTUH,
OpoKeHUs, aBTOTPO(HOTO M  TETePOTPOPHOrO  THUIOB  IHUTAHMS,
doTrocuHTE3a W XEMOCHHTE3a, MHTO3a, Mei03a, TrameroreHesa,

IMOpuoreHesa, MOCTAMOPHUOHATBHOTO pa3BuTHs, Pa3MHOXKCHUS,
WMHJMBUYyaTbHOTO DPA3BUTHS OpraHu3Ma (OHTOICHE3a), B3aUMOJCHCTBHS
ICHOB, reTepo3uca; JEeUCTBUAN HCKYCCTBEHHOI'O otbopa,

CTaOWJIM3UPYIOIIETO, JBKXKYIIETO U pa3pbIBAlOUIETO  €CTECTBEHHOIO
oTOOpa; AUIOMATPUYECKOTO M  CHUMIIATPUYECKOrOo  BHI000pa30BaHMS;
BIUSHUS  JBMXKYIIMX CHUJI  DBOJIIOLUMM HAa TEHO(OHA  MOMYJISAINH;
MPUCHIOCOOJIIGHHOCTH OPraHW3MOB K cpene OOuTaHus, dYepeqoBaHHS
HaMpaBICHUN HBOJIIOLMHU; KPYrOBOPOTAa BEIIECTB U IOTOKA SHEPIUU B
9KOCHUCTEMAX

ChopMUpOBaHHOCT, ~ YMEHUSI  BBIIENATH  CYIIECTBCHHBIC  IMPH3HAKH
BUPYCOB, KJETOK TIPOKAPHOT W  OYKAPHOT, OJHOKIETOYHBIX H
MHOTOKJIETOYHBIX OpPraHM3MOB, BHJOB, OHOTEOIEHO30B U OKOCHCTEM;
0COOEHHOCTH TIPOIIECCOB OOMEHa BEIIECTB W MPEBPAICHUS SHEPIUU B
KIeTKe, (OTOCHMHTE3a, IUIACTUYECKOTO M DHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MHTO3a, Mei03a, OIUIOJIOTBOPEHHS, pPa3BUTHI H
pasMHOXKEHMS, WHIMBHUIYAJbHOIO pa3BUTHUsI OpraHu3Ma (OHTOIEHE3a),
O0OprOBI 3a CYIIECTBOBAaHUE, E€CTECTBEHHOTO OTOOpa, BUA000pa30BaHUS,
IPUCHOCOOJIGHHOCTH ~ OPraHM3MOB K  cpene  OOUTaHUs,  BIUSHUS
KOMITOHEHTOB 9KOCHUCTEM, AHTPOIIOTEHHBIX HW3MEHEHHMH B 93KOCHCTEMaXx
CBOCH MECTHOCTH, KPYroBOpPOTa BEIICCTB M MPEBpAIICHHUS SHEPTUU B
ounocdepe




YMeHue HCIOoIb30BaTh COOTBETCTBYIOIINE AapryMEHTHI, OHWOIOTHYECKYIO
TEPMHHOJIOTHIO U CHUMBOJIUKY JUISl J1OKa3aTeIbCTBAa POJCTBA OPraHU3MOB
pPa3HBIX CHUCTEMATHMYECKUX TPYII; B3aUMOCBSI3M OPraHW3MOB M Cpelbl




OoOWTaHUs;, EIWHCTBA YEJIIOBEYECKUX pac; HEOOXOIUMOCTH  3JI0POBOTO
oOpa3a »HW3HHU, COXPAaHEHHUS pPa3HOOOpa3usi BUIOB M OKOCHCTEM Kak
YCJIOBHS COCYIIIECTBOBAHMSI IPUPOIBI M YSIIOBEYESCTBA

YMeHne  KpPUTHYECKM  OLEHHMBAaTh  MHPOpPMAIMIO  OHOJIOTMYECKOTO
COZICP)KaHMS; HWHTEPIPETUPOBATH ATUYECKHE ACHEKTHl COBPEMEHHBIX
UCCIICIOBaHU B OWOJIOTHH, MEIUIMHE, OMOTEXHOJIOTHH, pPaccMaTpUBaTh
rI00ATbHBIE YKOJIOTUYECKHE MPOOJIEMBI COBPEMEHHOCTH, (POPMHUPOBATH TIO
OTHOUICHUIO K HUM COOCTBEHHYIO TTO3UIIHIO




TEMATHYECKOE INTAHUPOBAHHUE 10 KJIACC

HaunmenoBanue
pa3aeJioB U TeM
MPOrpamMmmMbl

Ne
n/n

KoanuyecTBO 4acos

KoHTpoabHbIe
Bcero P
padoThI

IIpakTHyeckue
padoThI

JIeKTPOHHBIe (M (POBbIe) 00pa3oBaTeIbHbIC PeCyPChl

buoJiorus xak Hayka.

buonorns xax

KaK 4acTh
COBPEMEHHOTO
o01ecTBa.

KOMIIJICKCHAsd HAayKa U

bubaunorexa I{OK https://m.edsoo.ru/7f416720

7KuBble cucTeMbl H X
HU3yUeHHue.

2

CBOMCTBA.

JKuBbIE CUCTEMEI U UX

bubmmoreka I{OK https://m.edsoo.ru/7f418886

YpoBHeBas
OopraHu3alu KUBbIX
CUCTEM.

bubanorexa I{OK https://m.edsoo.ru/7f418886

BuoJjiorusi KJIeTKkH.

0.5

Uctopus OTKpBITHS U
U3YYEHUS KIIETKU.
Knerounas Teopus.

bubmmoreka I{OK https://m.edsoo.ru/7f4148d0



https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f4148d0

Metonsnl
MOJIEKYJIIPHOU U
KJIETOYHOU OMOJIOTHH.
[IpakTrueckas pabota
«3yuenne meTonoB
KJIETOYHOM OHOJIOTHH 1 0,5 bubmuorexa I{OK https://m.edsoo.ru/7f4148d0
(xpomarorpadus,
anekTpodopes,
muddepeHIranTbLHOe
LHEHTPUPYTUPOBAHUE,
[TLIP)».

XuMHn4yecKkasi OpraHu3anus
KJIETKH.

10 1

XuMHIcCkHit cocTas 1 bubmmoreka I{OK https://m.edsoo.ru/7f4148d0

KJICTKH.

MuHepanbHbIe bubnmoreka LIOK https://m.edsoo.ru/7f4148d0
BEISCTBA KICTKHU, UX 1
Ouosoruueckas poJb.

Opranunueckue bubnmoreka LIOK https://m.edsoo.ru/7f4148d0
BEILIECTBA KJICTKU —
6enku. JlabopaTopHas
pabora «OO6Hapyx)eHue 1 0,5
O€EJIKOB C IIOMOIIBIO
Ka4eCTBEHHBIX

pEeaAKIHiN.

CBolicTBa, bubmuoreka I{OK https://m.edsoo.ru/7f4148d0
Kiaccuukanus u 1
GbyHKIIUHA OETKOB.



https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0

10

Opranunueckue
BEIIIeCTBA KJIETKH —
YTJIEBOJIBI.

bubaunorexa I{OK https://m.edsoo.ru/7f4148d0

11

Opranunueckue
BEI[ECTBA KJIETKU —
JUTIATBL.

bubaunorexa I{OK https://m.edsoo.ru/7f4148d0

12

Hykneunosblie
kucnotel. JJHK u PHK.
JlaboparopHas paboTa
«HccnenoBanne
HYKJIEMHOBBIX KUCJIOT,
BBIJIETICHHBIX U3 KJIETOK
Pa3IUYHBIX
OpPTaHU3MOBY.

0,5

bubmmnoreka I{OK https://m.edsoo.ru/7f4148d0

13

Crpoenue u GyHKIUU
AT®. ipyrue
HYKJIe03uATpu(OCchaThI
(HT®D).

bubanorexa I{OK https://m.edsoo.ru/7f4148d0

14

CexBennpoBanue [JHK.
MeToabl TEHOMUKH,
TPAHCKPUIITOMUKH,
MIPOTEOMUKH.

bubaunorexa I{OK https://m.edsoo.ru/7f4148d0

15

Meroas! CTPYKTYpHOI
Ouosoruu.

bubaunorexa I{OK https://m.edsoo.ru/7f4148d0

Crpoenue u GpyHKIIUU
KJIETKH.

16

Tunel KJIETOK.
[Ipokapuotnueckas
KJIETKA.

bubmnoreka ITOK https://m.edsoo.ru/7f416720



https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f416720

17

Crpoenue
3YKApUOTHYECKON
kietku. [IpakTuueckas
pabora «3yuenue
CBOMCTB KJIETOYHOU
MEMOpaHBI».

0,5

bubaunorexa I{OK https://m.edsoo.ru/7f416720

18

[ToBepXHOCTHBII
anmnapar KJIETKH.

bubmmoreka I{OK https://m.edsoo.ru/7f416720

19

OnHomeMOpaHHBIE
OpPTaHOM]IbI KJICTKH.
[IpakTuyeckas pabora
«3yueHne nBUKEHUS
LIUTOILIA3MBbI B
PacTUTENIBHBIX
KJIETKaxX».

0,5

bubaunorexa I{OK https://m.edsoo.ru/7f416720

20

ITonyaBTOHOMHBIE
OpraHOMU/bI KJIETKH:
MUTOXOH/JIPHH,
MJIaCTUIBL.
JlaGopaTtopHnas pabota
«HccnenoBanne
MJ1a3MoIn3a u
JEIUIa3MOJIn3a B
pacTUTEIbHBIX
KJIETKaxX».

0,5

bubaunorexa I{OK https://m.edsoo.ru/7f416720

21

HememOpannusie
OpTaHOM/IbI KIJIETKH.

bubaunorexa I{OK https://m.edsoo.ru/7f416720

22

Crpoenue u GyHKIHHA
saapa.

bubmmoreka I{OK https://m.edsoo.ru/7f416720



https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720

23

CpaBHUTENbHAS
XapaKTepUCTUKA
KJIETOK 3YKapHOT.
JlaGopaTtopHnas pabota
«M3yuenue cTpoeHus
KJIETOK Pa3IIUYHBIX
OpPTaHH3MOB.

0,5

bubaunorexa I{OK https://m.edsoo.ru/7f416720

OO0MeH BelIecTB U
npeBpalieHue YHEPTUU B
KJIETKE.

24

AccuMunanus u
JUCCUMUIIALINSA — JBE
CTOPOHBI MeTabOIN3MA.
Tumer oOMeHa BEIECTB.
JlaGopaTtopHnast pabota
«M3yuenune
KaTaJTUTUYECKON
AKTUBHOCTHU
¢depMeHTOB (Ha
pUMepe aMHJIa3bl UK
KaTaasbl)».

bubaunorexa I{OK https://m.edsoo.ru/7f4148d0

25

DepMEHTaTUBHBIN
XapakTep peaKuuit
KJIETOYHOTO
MeTabonu3ma.
JlaGopaTtopHnas pabota
«3yuenne
(dhepMEeHTaTUBHOTO
paciiernyieHus

0,5

bubaunorexa I{OK https://m.edsoo.ru/7f4148d0



https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0

HIepOKCHIa BOJOPOA B
PaCTUTENBHBIX U
KUBOTHBIX KJIETKAX).

26

benku-akTuBaTopsl U
OETKU-UHTHOUTOPBHI.

bubaunorexa I{OK https://m.edsoo.ru/7f4148d0

27

ABTOTpOGHBII THIT
oOMeHa BEIECTB.

bubmmoreka I{OK https://m.edsoo.ru/7f4148d0

28

dorocunTes.

bubmmoreka I{OK https://m.edsoo.ru/7f4148d0

29

XeMOCHHTE3.
JlaGopaTtopHnas pabota
«CpaBHeHue
IPOIIECCOB
dborocuHTE3a U
XEMOCHHTE3a».

0,5

bubmmoreka I{OK https://m.edsoo.ru/7f4148d0

30

AHa3poOHbBIE
Oopranu3mbl. Bubl
OpO’KeHUHI.
JlaboparopHas paboTa
«CpaBHEHHE
IPOIIECCOB OPOXKEHUS U
JIBIXQHUSD.

bubmmoreka I{OK https://m.edsoo.ru/7f4148d0

31

AdpoOHBIE OPraHU3MBI.
Oransl
9HEPTreTHYECKOTO
oOMeHa.

bubaunorexa I{OK https://m.edsoo.ru/7f4148d0

32

DHeprusi MeMOpaHHOTO
rpagueHTa MPOTOHOB.
Cunre3 AT®: pabora

bubmmoreka I{OK https://m.edsoo.ru/7f4148d0



https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0

npotoHHoN ATO-
CUHTA3Hl.

Hacaencresennas
HHGopMaNuda U peanu3anus
e¢ B KJIeTKe.

0.5

33

Peakiium MmatpuyHoOro
CHHTE3A.

bubmmoreka I{OK https://m.edsoo.ru/7f4148d0

34

Tpanckpunuus —
MAaTpUYHBIA CHHTE3
PHK.

bubmmoreka I{OK https://m.edsoo.ru/7f4148d0

35

Tpancisauus u e€
STaIbl.

bubaunorexa I{OK https://m.edsoo.ru/7f4148d0

36

Konunposanue
aMHUHOKHCIOT. PoJb
pubdocom B OnocuHTE3E
Oenka.

bubmmoreka I{OK https://m.edsoo.ru/7f4148d0

37

Opranuzanus reHoma y
MIPOKAPUOT U IYKAPHUOT.

bubmmoreka I{OK https://m.edsoo.ru/7f4148d0

38

MonexynspHble
MEXAHU3MBI
JKCIIPECCUH T'€HOB Y
JyKapHoT.

bubaunorexa I{OK https://m.edsoo.ru/7f4148d0

39

Bupycer —
BHEKJICTOYHBIE (POPMBI
JKU3HHU ¥ OOJTMUTaTHBIE
MapasuThl.
[IpakTuueckas pabota
«Co3manue Moaenn

0,5

bubaunorexa I{OK https://m.edsoo.ru/7f4148d0



https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0

BUpYCa».

40

Bupychsie
3a00JIeBaHUs YEJIOBEKA,
JKUBOTHBIX, PACTCHUM.

bubmmoreka I{OK https://m.edsoo.ru/7f4148d0

41

Hanorexnosornu B
OHMOJIOTHH U MEIUIINHE.

bubmmoreka I{OK https://m.edsoo.ru/7f4148d0

KU3HeHHBIA UKJ KJIETKH.

42

JKU3HEeHHBIN UK
KJIETKU.

bubaunorexa I{OK https://m.edsoo.ru/7f4148d0

43

Matpu4HbIii CUHTE3
JIHK.

bubmmnoreka I{OK https://m.edsoo.ru/7f4148d0

44

XPpOMOCOMBI.
JlaboparopHas paboTa
«3yueHnne xpoMmocom
Ha TOTOBBIX
MUKpOIIpenaparax.

0,5

bubaunorexa I{OK https://m.edsoo.ru/7f4148d0

45

Jlenenue KneTku —
MUTO3.

bubaunorexa I{OK https://m.edsoo.ru/7f4148d0

46

Tumnbl KIETOK.
Kapuoxkunes n
[IUTOKUHE3.
JlaboparopHas paboTa
«Habnronenne MuTo3a
B KJIETKaX KOHYUKa
KOpeIKa jJyka (Ha
TOTOBBIX
MHUKpOIIpenaparax ).

0,5

bubmmnoreka I{OK https://m.edsoo.ru/7f4148d0

47

Perynsuus

bubaunorexa I{OK https://m.edsoo.ru/7f4148d0



https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0

JKHU3HCHHOI'O IUKJIa
KJICTOK.

Crpoenne n pynkuun
OPraHu3MOB.

17

1.5

48

OpranusM Kak eIMHOE
LEOE.

bubmmoreka I{OK https://m.edsoo.ru/7f4148d0

49

TkaHu pacTeHHH.
JlaGopaTtopHnas pabota
«3yuenue TkaHen
pacTeHu».

0,5

bubaunorexa I{OK https://m.edsoo.ru/7f4148d0

50

TkaHu KUBOTHBIX U
YeJI0BeKa.
JlaGopaTtopHnas pabota
«3yuenue TkaHen
KUBOTHBIX.

0,5

bubaunorexa I{OK https://m.edsoo.ru/7f4148d0

51

Opraunbl. Cuctemsl
OpTaHoB.
JlaGopaTtopHnas pabota
«/3yueHnne opraHon
I[BETKOBOT'O PaCTEHUS».

0,5

bubaunorexa I{OK https://m.edsoo.ru/7f4148d0

52

Omnopa Tena
OpPraHu3MOB.

bubaunorexa I{OK https://m.edsoo.ru/7f4148d0

53

JBukeHue
OpPraHUu3MOB.

bubmmnoreka I{OK https://m.edsoo.ru/7f4148d0

54

[Iutanue opraHu3MoB.

bubmmoreka I{OK https://m.edsoo.ru/7f4148d0

55

ITntanue MO3BOHOYHEIX
JKABOTHBIX.
[IumeBapurenbHas

bubmmoreka I{OK https://m.edsoo.ru/7f4148d0



https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0

CHuCTEMaA 4YCJIOBCKA.

bubmmoreka I{OK https://m.edsoo.ru/7f4148d0

56 JlpIxaHue opraHu3MoB.
Jlpixanue bubnmoreka [{OK https://m.edsoo.ru/7f4148d0
57 IMO3BOHOYHBIX
JKMBOTHBIX M Y€JIOBEKA.
58 TpaHcmopT BEIecTB y bubmmoreka [IOK https://m.edsoo.ru/7f4148d0
OpPTaHU3MOB.
KpoBenocHas cucrema bubmmoreka I{OK https://m.edsoo.ru/7f4148d0
59 MTO3BOHOYHBIX
JKUBOTHBIX M YEJIOBEKA.
60 Beienenue y bubmuoreka I{OK https://m.edsoo.ru/7f4148d0
OpPTaHM3MOB.
61 3aI[HTa Y OPraHU3MOB. bubmuoreka I{OK https://m.edsoo.ru/7f4148d0
62 NmmynHas cuctema bubnmnoreka LIOK https://m.edsoo.ru/7f4148d0
YeI0BeKa.
Pa3paxumMocCTh 1 bubmmoreka I{OK https://m.edsoo.ru/7f4148d0
63  perymsuusay
OpPTaHM3MOB.
['ymopanbHast bubmmoreka I{OK https://m.edsoo.ru/7f4148d0
64 PEryIISIus 1

OHAOKPUHHAA CUCTEMA

KHUBOTHBIX U YCJIOBCKA.

Pa3mHoxkxeHue 1 pa3BuTHE
OPraHu3MOB.

1.5

bubmmoreka I{OK https://m.edsoo.ru/7f4148d0

65

DopMBI PA3MHOKECHUS
OpraHU3MOB.

bubaunorexa I{OK https://m.edsoo.ru/7f4148d0



https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
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https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0

66

ITosoBoe
pa3MHOKEHHE.

bubaunorexa I{OK https://m.edsoo.ru/7f4148d0

67

Metios.

bubaunorexa I{OK https://m.edsoo.ru/7f4148d0

68

l'amerorenes.
OO6pazoBanue u
pa3BUTHE MOJIOBBIX
kieTok. JlabopaTopHas
pabora «3yuenue
CTPOCHUSI TIOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKpOTIpEnapaTax.

0,5

bubaunorexa I{OK https://m.edsoo.ru/7f4148d0

69

NunuBunyansHOE
pa3BUTHE OPraHU3MOB
— OHTOTEHE3.

bubmmoreka I{OK https://m.edsoo.ru/7f4148d0

70

3akyagKka OpraHoB U
TKaHeHl u3
3apObIIIEBBIX
JHMCTKOB.

bubaunorexa I{OK https://m.edsoo.ru/7f4148d0

71

Pocrt u paszBurtue
KUBOTHBIX.
JlaGopaTtopHnas pabota
«Brp1sBIEHUE
MPU3HAKOB CXOJCTBA
3apoJIbIIeH
MO3BOHOYHBIX
KUBOTHBIX.

0,5

bubaunorexa I{OK https://m.edsoo.ru/7f4148d0

72

PazmHoxxenue u
pa3BHUTHE PAaCTEHUM.

0,5

bubmmoreka I{OK https://m.edsoo.ru/7f4148d0



https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
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JlaboparopHas paboTa
«CTpoeHue opraHoB
Pa3MHOXXEHHUSI BHICIINX
pacTeHu».

I'enernka — Hayka o
HACJIeACTBEHHOCTH U
U3MEHYUBOCTH
OPraHu3MOB.

0.5

Hcropust ctaHOBIEHUS
73 Y Pa3BUTHS T€HETUKHU
KaK HaYKU.

bubaunorexa I{OK https://m.edsoo.ru/7f416720

OCHOBHbBIE TTOHSTUS U
CUMBOIIbI T€HETHKH.
JlaboparopHas paboTa
«Apo3oduna kax
00BEKT TeHETUYECKUX

74

HUCCIIEOBAHUN.

0,5

bubaunorexa I{OK https://m.edsoo.ru/7f416720

3akoHOMepHOCTH
HACJIeICTBEHHOCTH.

10

3aKOHOMEPHOCTH
HacJeI0BaHHs
IPU3HAKOB.
Monorubpuanoe
75 CKpEIBaHHE.
[IpakTuueckas pabora
"U3yueHue
pe3ynbTaToB

MOHOTHOPHUIHOTO

CKpEIIMBAHUS Y

0,5

bubaunorexa I{OK https://m.edsoo.ru/7f4148d0
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npo3oduis.

76

[uTonormyeckue
OCHOBBI
MOHOTUOPHUIHOTO
CKpELIUBaHHUS.

bubmmoreka I{OK https://m.edsoo.ru/7f4148d0

77

AHanuzupyroniee
CKpELIMBaHHUE.
Henonnoe
AOMUHHPOBAHUC.

bubmmoreka I{OK https://m.edsoo.ru/7f4148d0

78

Jurndpunnoe
CKpeIlMBaHHUE.
[IpakTuueckas pabota
«M3yuenune
pe3yIbTaToB
TUTHOPHUIHOTO
CKpEIIUBAHUS Y
JIPO30(UITBI».

0,5

bubmmnoreka I{OK https://m.edsoo.ru/7f4148d0

79

ITuTonoruueckue
OCHOBBI IUTHOPHUIHOTO
CKpELBaHMS.

bubarnorexa I{OK https://m.edsoo.ru/7f4148d0

80

CreruieHHOE
HacJeI0BaHueE
MPU3HAKOB.

bubmmnoreka I{OK https://m.edsoo.ru/7f4148d0

81

XpoMOCOMHasi TEOpUs
HACJIEJICTBEHHOCTH.

bubmmnoreka I{OK https://m.edsoo.ru/7f4148d0

82

I'eneTuka nomna.

bubaunorexa I{OK https://m.edsoo.ru/7f4148d0

83

I'enoTun kak
[IEJIOCTHAS CUCTEMA.

bubmmoreka I{OK https://m.edsoo.ru/7f4148d0
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84

I'enernueckuii
KOHTpPOJIb Pa3BUTHUS
pacTeHuH, KUBOTHBIX U
YeJI0BeKa.

bubaunorexa I{OK https://m.edsoo.ru/7f4148d0

3akoHOMepHOCTH
U3MEHYHBOCTH.

85

N3MeHYnBOCTD
IIPU3HAKOB. Byl
WU3MEHUYUBOCTH.

bubaunorexa I{OK https://m.edsoo.ru/7f4148d0

86

MopaudukarmonHas
W3MEHYUBOCTb.

bubmmnoreka I{OK https://m.edsoo.ru/7f4148d0

87

BapuauuonHsslii pan u
BapHallMOHHAas KpUBasl.
JlaGopaTtopHnas pabota
«Hccnenosanue
3aKOHOMEPHOCTEM
MOAU(UKAITMOHHON
W3MEHYHUBOCTH.
[Toctpoenue
BAapUALIMOHHOTO psifa U
BApUALMOHHOMN
KPHUBOI».

0,5

bubaunorexa I{OK https://m.edsoo.ru/7f4148d0

88

I'enoTunnueckas
N3MEHYUBOCTD.
KomMmOunarusHas
N3MEHYUBOCTD.

bubaunorexa I{OK https://m.edsoo.ru/7f4148d0

89

MyranuonHas
U3MEHYHBOCTb.
[IpakTuyeckas pabora

0,5

bubaunorexa I{OK https://m.edsoo.ru/7f4148d0
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«Myranuu y
npo3oduisl (Ha
TOTOBBIX
MHUKpOIIpenaparax ).

90

3aKOHOMEPHOCTH
MYTaIlMOHHOTO
mpoiiecca.
OnureHeTnKa u
SMUTEHOMHUKA.

bubaunorexa I{OK https://m.edsoo.ru/7f4148d0

I'eHeTHKAa YeI0BEKA.

0.5

91

I'eneruka yenoBeka.
[IpakTuyeckas pabora
«CocraBienue u
aHAJIU3 POJIOCIOBHOW.

0,5

bubaunorexa I{OK https://m.edsoo.ru/7f418886

92

MeTtoapl METUITTHCKON
T€HETHKH.

bubmmoreka I{OK https://m.edsoo.ru/7f418886

93

3HaueHue
MEIUIIMHCKON
T€HETHUKHU B
MPEAOTBPAIEHUN U
JICUEHUN T'€HETHYECKUX

3200J1€BaHUI YEJIOBEKA.

bubanorexa I{OK https://m.edsoo.ru/7f418886

Cesiekuusi OpraHu3MoB.

94

OCHOBHBIEC TTOHSATHS
CCIIEKIIUH.
JlaboparopHas paboTa
«3yuenue copToB
KYJBTYPHBIX PacTCHHH

0,5

bubaunorexa I{OK https://m.edsoo.ru/7f418886
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Y MIOPOJI IOMAIITHUX
JKUBOTHBIX».

95

Metonsnl
CENIEKIIMOHHOM padOThHI.
JlaboparopHas paboTa
«3yyenne MeTo10B
CEJIEKIIUU PACTCHUI».

0,5

bubaunorexa I{OK https://m.edsoo.ru/7f418886

96

JlocTukeHus CeNeKIun
pacTeHUM U )KUBOTHBIX.
[IpakTuyeckas pabora

«IIpuBUBKa pacTeHUI».

bubaunorexa I{OK https://m.edsoo.ru/7f418886

97

CoxpaHeHue, u3y4eHue
Y UCIIOJIb30BaHUE
TC€HCTUYCCKUX

pecypcoB.

bubmmoreka I{OK https://m.edsoo.ru/7f418886

BuorexHosorus u

CHHTEeTHYecKasi OMO0JIOT M.

0,5

98

buorexHomorusa kak
HayKa M OTPaciib
IIPOU3BO/JICTRA.
[IpakTrueckas pabota
«M3yuenue 0ObEKTOB
OHMOTEXHOIOTHIY.

0,5

bubmmoreka I{OK https://m.edsoo.ru/7f418886

99

OcCHOBHBIE
HaIpaBJICHUS
CHHTETHYECKOH
OMOJIOTHH.

bubmmoreka I{OK https://m.edsoo.ru/7f418886

100

XpoMocoMHas U
TeHHasi UH)KEHEPUS.

bubmmoreka I{OK https://m.edsoo.ru/7f418886
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Mennuunckue

bubaunorexa I{OK https://m.edsoo.ru/7f418886

101
OMOTEXHOJIOTHH.
Pe3epBHBIN ypOK. bubnmnoreka LIOK https://m.edsoo.ru/7f418886
IToBTOpEHME,
102 | oOoO61IeHHE,
CUCTEeMAaTH3aIIH

3HaAHUH.
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EMATHYECKOE IINTAHUPOBAHHUE 11 KJIACC

KoJsun4yecTBo 4acos DJIeKTPOHHbIE
undpoBbie
Nen/m Tema ypoka Kontpoabubie IIpakTuueckue p
Bcero oOpa3oBaTe/ibHbIE
padoTsI padoTsI
pecypchbl
3apoxkaeHue U pa3BUTHE IBOJTIOIHOHHBIX 4
npeAcTaBJeHU B OM0JI0THHI
Bbubnuoreka [JOK
1 OpoumounonHas teopust Y. lapeuna 1 https://m.edso0.ru/7f418886
5 JIBHOKyIIME CHIIBI ABOJIIOIIMU BUIOB 110 Y. 1 bubmiorexa [IOK
Tapeumy https://m.edsoo.ru/7f418886
3 Bopr6a 3a cylecTBOBaHNE, €CTECTBEHHBIH 1 1 Bubmuorexa LIOK
HCKYCCTREHHBII 0TGOP https://m.edsoo0.ru/7f418886
4 @opMHUpPOBAaHNE CUHTETUYECKON TEOPUH 1 Bubmorexa HOK
YBOJIOLUH https://m.edsoo.ru/7f418886
Muxpo3BoJIIOIUs U €€ pe3yJbTaThl 14 2
5 DTarbl YBOJIIOIIMOHHOTO TpoIecca: 1 bubmmorexa LIOK
MHKDOSBOIOIIHS H MAKPOIBOJOIHS https://m.edsoo0.ru/7f418886
6 [Tonmynsuus — sneMeHTapHasi eqMHHLA 1 Bubnmorexa IIOK
YBOJTIOLUH https://m.edsoo0.ru/7f418886
7 3aK0H TeHETHYECKOTO paBHOBeCHs JIK. 1 0.5 bu6mmoreka [IOK
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Xapau, B. BaiinOepra. JlabopaTopHas
pabota «BpIsSBIICHHE H3MEHUUBOCTH Y
0co0eii OTHOTO BUIA»

https://m.edso0.ru/7f418886

bu6mmoreka [IOK
8 SneMeHTapHEIC (AKTOPBI IBOTIOLUM https://m.eds00.ru/7418886
9 Dddekt ocHoBarens. IhdexT OyTHIIOUHOTO BH6H_H°TeKa LOK
rOpITBIIIKA https://m.edsoo.ru/7f418886
10 Murpauuu. U300 nonyssuuii: BH6H_HOTeKa LOK
reorpaduueckas, GHOTOTHICCKas https://m.edsoo.ru/7f418886
11 EctecTBeHHBIN 0TOOpP — HAMPaBISIONTHI ﬁg(;H_HOTeKa HOK
(haKTOp IBOTOIHH ps://m.edsoo.ru/7f418886
bu6mmoreka [IOK
12 Iomogoit ot60p https://m.eds00.ru/7f418886
[TprucnocoOIeHHOCTh OPraHU3MOB Kak bubmmoreka [IOK
13 pe3yabTaT MUKPO3BOJIIOIHH. JlabopaTopHas 05 https://m.edsoo.ru/7f418886
pabota «3yuenue apomop}o30B u
WIMOAJIaNTAllui Y PACTEHUM U )KMBOTHBIX»
[Tpumepsl pUCTIOCOOICHUH Y OpraHU3MOB: bubmmoreka [IOK
Mopdotoruueckue, GU3HOIOrHIECKHIE, https://m.edsoo0.ru/7f418886
OHMOXMMUYECKHUE, ITIOBEICHUECKHUE.
14 0.5
Jlaboparopnas padota «IIpucrnocodnenus
OpPraHU3MOB U UX OTHOCHUTEIbHAS
1[e1ecO000Pa3HOCTh)
Bun, ero kpurepuu u CTpyKTypa. bubmmoreka [IOK
15 Jlaboparopnast pabota «CpaBHEHHE BUJIOB 0.5 https://m.edsoo.ru/7f418886
0 MOP(OJIOTUIECKOMY KPUTEPHUIO»
16 CrtpykTypa Buaa bubmuorexa [JOK
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https://m.edso0.ru/7f418886

17 Buoo6pa3oBanue Kak pe3yabTaT 1 brbmmorexa LIOK
MHKPODBOJTIONHH https://m.edsoo.ru/7f418886
Bbubnuoreka [JOK
18 CBs13b MUKPO?BOJIIOIIMH U 3THIEMHOJIOTUN 1 https://m.eds00.ru/7f418886
Maxkpo3BoJsTiouus U eé pe3yabTaThl 6
19 MakposBommonus. [TaneoHTonoruyeckue L Brbmiorexa [IOK
METOJIbI H3YHEHHS IBOTIOHIL https://m.edsoo.ru/7f418886
20 Broreorpaguueckie MeTObI M3yIeHHUS L brbmmorexa LIOK
BOIIOLHH https://m.edsoo.ru/7f418886
OMOPHOJIOTHYECKUE U CPABHUTEITHHO- bubmuorexa [JOK
21 MOPGOJOTHYECKUE METO/IbI H3YUEHUS 1 https://m.edsoo.ru/7f418886
3BOJOHUHN
MonekynapHO-T€eHETUYECKHUE, bubmuorexa [JOK
22 OMOXWMHUYECKHAE U MATEMATHYECKHAE METOIBI 1 https://m.edso0.ru/7f418886
W3YUYEHHUSI SBOJTIOLIUT
Bbubnuoreka [JOK
23 Obuiue 3aK0HOMEPHOCTH SBOJTIONHH 1 https://m.eds00.ru/7f418886
2 AnantusHas paguanys. HepaBHOMepHOCT 1 brbmmorexa LIOK
TEeMIIOB SBOJTIOLHH https://m.edsoo.ru/7f418886
IIponcxoxnenue u pa3BuTHE :KU3HU Ha 3emJie 15 1,5
25 HayuHble TMIOTE3bI MPOMCXOKIEHHUS KU3HU L brbmiorexa [IOK
Ha SeMe https://m.edsoo.ru/7f418886
2% JIoHAayYHBIE TIPEICTABICHHS O 3aPOXKICHUH 1 brbmmorexa LIOK

KHU3HHU

https://m.edso0.ru/7f418886
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OCHOBHBIE 3Tanbl HEOPraHUYECKOU

bu6mmoreka [IOK

27 .

BOJTIOLIAN https://m.edso00.ru/7f418886
Bbu6nuoreka [JOK

28 I'MI0Te35! 3aPOKICHHS KU3HH https://m.edso0.ru/7f418886
HcTopus 3eMau 1 METO/IBI €€ N3YUEHMUS. bubmmoreka [IOK

29 JlabopaTopuas pabora «3yuenue u 05 https://m.edsoo.ru/7f418886
OIMCaHNE UCKOMAEMbIX OCTaTKOB JIPEBHUX '
OpPraHU3MOB»

30 HauanpHbie 3Tansl opraHnyeckom Bubmuorexa LIOK
YBOJIOLUH https://m.edsoo.ru/7f418886

bu6mmoreka [IOK

31 OBOIIOLHS SYKapHOT https://m.eds00.ru/7f418886
OCHOBHBIE 3Tanbl YBOJIIOLNN PACTUTEIHLHOTO bu6mmoreka [IOK

39 mupa. [Ipaktiueckas padora «M3yueHue 05 https://m.edsoo0.ru/7f418886
0COOCHHOCTEH CTPOCHHS PACTEHUH Pa3HBIX '
OTJICIIOB)»
OCHOBHBIE 3TaIlbl 3BOJIOIUY )KUBOTHOTO Bubnnorexa LIOK

33 - https://m.eds00.ru/7f418886

pa

DBoJOLMS )KUBOTHBIX. [IpakTrdeckas bubmmoreka [JOK

34 pabota «3yueHne 0COOEHHOCTEH CTPOCHUS 0.5 https://m.edsoo.ru/7f418886
MMO3BOHOYHBIX )KUBOTHBIX)

35 PazBuTue xu3Hu Ha 3emJie 1o Apam U brbmiorexa [IOK
IepHoaM https://m.edsoo.ru/7f418886

36 MaccoBble BBIMHPAHUSI — IKOJIIOTUYECKUE Bubanorexa LIOK
KPH3UCHI TIPOILTOTO https://m.edsoo.ru/7f418886

37 CoBpeMeHHBIN YKOJTOTHYECKUN KPU3HUC, €TO bubmuorexa [JOK
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0COO0EHHOCTH

https://m.edso0.ru/7f418886

CoBpeMeHHas cCTeMa OPraHHYECKOTO

bu6mmoreka [IOK

38 1 .
[PONLTOro https://m.edsoo.ru/7f418886
IIponcxoxneHue yej0BeKa — AHTPOINOIeHe3 10 1
39 OcHOBHBIE CHCTEMaTUYECKUE TPYIIIBI 1 Bubanorexa LIOK
OPTAHH3MOB https://m.edsoo.ru/7f418886
Bbubnuoreka [JOK
40 AHTPOIONOTHs — HAyKa O Ye/IOBEKe 1 https://m.eds00.ru/7f418886
a1 PazBuTue npencraBnenuii o 1 bubmorexa [IOK
MPOUCX O ICHIH YeTOBEKa https://m.edsoo.ru/7f418886
MecTto yenoBeka B CUCTEME OPTaHUYECKOTO bubmuorexa [JOK
42 mupa. JlJabopatopHast pabora «M3y4yenune 1 05 https://m.edsoo.ru/7f418886
0COOCHHOCTEH CTPOCHUS CKEJIeTa YeIOBEKa, '
CBA3AaHHLIX C MPAMOXOKICHUCM»
bu6mmorexa [IOK
43 JIBIDKYILME CHIIBI AaHTPOIIOreHe3a 1 https://m.edso0.ru/7f418886
a4 COOTHOIIIEHHE GHONTOTHIECKHX U 1 Bubmuorexa LIOK
COLIMAJIbHBIX (PaKTOPOB B AaHTPOIIOTCHE3E https://m.eds00.ru/ 7418886
Bbubnuoreka [JOK
45 OCHOBHBIE CTaJH aHTPOIIOI€HE3a 1 https://m.edsoo.ru/7f418886
bu6mmoreka [IOK
46 [Taneorenernka u najaeoreHOMHUKa 1 https://m.eds00.ru/7f418886
Bbu6nuoreka [JOK
47 DBOJTIONHS COBPEMEHHOTO YeJIOBEKA 1

https://m.edso0.ru/7f418886
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UYenoseueckue packl. [IpakTudeckas padbora

bu6mmoreka [IOK

48 «M3ydeHune 9KOIOTHYECKHUX aanTainuil 0.5 https://m.edso0.ru/7f418886
YeIIOBEKa»
49 MeXIUCIUTITHHAPHBIE METOTBI bubmmorexa LIOK
AHTPOTIONOTHH https://m.edsoo.ru/7f418886
IKOJIOTHsI — HAYKa 0 B3aHMOOTHOIIEHUSX
OPraHU3MOB M HAIOPraHU3MEHHBIX CHCTEM € 0,5
OKpYsKaKIIeH cpenoi
bu6mmoreka [IOK
50 3aposKIeHHE U PA3BUTHE SKOIOTHHA https://m.eds00.ru/7f418886
Mertoapl skosoruu. JlaboparopHas padora bubmuorexa [JOK
51 «M3yueHne METOI0B 3KOJIOTUIECKUX 0.5 https://m.edsoo.ru/7f418886
HCCIIEIOBAHUID)
59 3Ha4YeHHUE SKOJIOTMYECKUX 3HAHUUN JUIs Bubnnorexa LIOK
N — https://m.edsoo.ru/7f418886
Bbubnuoreka [JOK
23 IJKONMOruIecKue hakTopsI https://m.edso0.ru/7f418886
Opranusmsl 1 cpefa o0UTaHUSA 1,5
AbGuoTtndeckue daktopbl. CBET Kak bubmuorexa [JOK
54 sKostoruueckuii gpaxrtop. JlaboparopHas 05 https://m.edsoo.ru/7f418886
pabota «BpIsiBIeHHE TPUCTIOCOOICHUI '
OpPTraHU3MOB K BIIMSIHUIO CBETa»
AbGuoTtndeckue daktopsl. Temmeparypa Kak bubmuorexa [JOK
55 sKostoruueckuii paxrop. JlaboparopHas 05 https://m.edsoo.ru/7f418886
pabota «BpIsiBIeHNE TPUCTIOCOOICHUI '
OPraHU3MOB K BIIHSIHUIO TEMIIEPATYPHI»
56 Abunotnyeckue pakropsl. BraxkHocTh Kak 05 Bubnnorexa LIOK

skojornueckuit pakrop. JlabopaTopHas

https://m.edso0.ru/7f418886
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paboTa «AHATOMUYECKHE OCOOCHHOCTH
pacTeHuil U3 pa3HbIX MECT OOUTaAHHS

Bbu6nuoreka [JOK
57 Cpenpl 06MTanys OPraHu3MOB https://m.edso0.ru/7f418886
bu6mmoreka [IOK
58 buonornueckue puTMsl https://m.edso00.ru/7f418886
Bbubnuoreka [JOK
59 JXKusHeHHbIE YOPMBI OPraHU3MOB https://m.edso00.ru/7f418886
Bbubnuoreka [JOK
60 Buoruueckue paxTophl https://m.edsoo.ru/7f418886
3HaueHne OMOTUYECKUX B3aUMOIECHCTBUI bu6mmoreka [IOK
61 JUTSL CYIIIECTBOBAHMS OPIaHU3MOB B CpeEJIe https://m.edsoo.ru/7f418886
oOuTaHus
62 DKOJOTUYECKHIE XapaKTePUCTUKU bubmmorexa [IOK

nomyJjadanuun

https://m.edsoo0.ru/7f418886

IKO0JIOTHSI BUA0OB U MOMYJISA NI

0,5

OcHOBHBIC TTOKa3aTEIIN MOMmyJIAun:

Bbubnuoreka [JOK

63 YHCJICHHOCTD, TNIOTHOCTD, BO3PACTHAS U https://m.edso00.ru/7f418886
MOJIOBasi CTPYKTypa
OcHOBHBIE OKA3aTENU MOMYJISIUU: bubmmoreka [JOK
64 POXIaEMOCTh, IPUPOCT, TEMIT POCTA, https://m.edsoo.ru/7f418886
CMEPTHOCTh, MUTPAIIMH
bu6mmoreka [IOK
65 OKOIOruyecKas CTpyKTypa MOMyIALHH https://m.eds00.ru/7f418886
Bbubnuoreka [JOK
66 JlnHaMuKa MONYJISIIUY U €€ perysiuus

https://m.edso0.ru/7f418886
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KpuBble pocTa 4MCI€HHOCTH MOMYIISIIIUH.

bu6mmoreka [IOK

67 1 :
KpUBbIe BEDKHBAHUSA https://m.edso0.ru/7f418886
Okonornyeckas Hua Bujaa. JlJaboparopHnas bu6mmoreka [IOK
68 paborta «IIpucrocoOneHus CeMsiH pacTeHUIA 1 0.5 https://m.edsoo0.ru/7f418886
K PacCeIICHUIO
bu6mmoreka [IOK
69 Bu kak cuctema momyssmiz 1 https://m.eds00.ru/7f418886
20 3aKOHOMEPHOCTH MOBEJICHHS U MUTPALIUI 1 Bubmorexa HOK
KHBOTHEIX https://m.edso0.ru/7f418886
IKOJI0THA c0001IEeCTB. JKOJIOTHYecKHe CHCTEMbI 12 0,5
Bbubnuoreka [JOK
71 Co00111ecTBO OPraHu3MOB — OHMOLIEHO3 1 https://m.eds00.ru/7f418886
Bbu6nuoreka [JOK
72 DkocucremMa Kak OTKpbITas CUCTEMa 1 https://m.eds00.ru/7f418886
73 KpyroBopoT BemecTs u MOTOK SHEPTHU B 1 Bubmiorexa LIOK
SKOCHCTEME https://m.edso0.ru/7f418886
Bbubnuoreka [JOK
74 OCHOBHBIE TIOKA3aTENH IKOCUCTEMBI 1 https://m.eds00.ru/7f418886
Bbubnuoreka [JOK
75 OKOIOTHYECKUE MUPAMUIBI 1 https://m.eds00.ru/7f418886
bu6mmoreka [IOK
76 W3meHneHus coo0111ecTB — CYKIIECCUU 1 https://m.eds00.ru/7f418886
77 [IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€p 1 bubanorexa LIOK

U peK. DKOCUCTEMBI MOPEN U OKEAaHOB

https://m.edso0.ru/7f418886
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[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI

bu6mmoreka [IOK

78 -
TYHID, IECOB, CTeTeH, yCTHIHb https://m.edsoo.ru/7f418886
Bbu6nuoreka [JOK
9 AHTPOIOT€HHBIC IKOCHCTEMbI https://m.edso0.ru/7f418886
80 VYp6oskocucremsl. [IpakTuueckas padoTa 05 bubanorexa LIOK
«M3yueHne 1 OnrUcanue ypOooIKOCHCTEMbI» ' https://m.eds00.ru/7f418886
3akoHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX bubmuorexa [JOK
81 B3aMMOJICHCTBHIT OPraHU3MOB B https://m.edso0.ru/7f418886

OKOCHUCTEMAX

buocdepa — rinodasbHasi IKocUCTEMA

MexaHu3Mbl BO3IEUCTBUS 3arPSI3HEHUN
pa3HBIX TUIIOB Ha CYOOPraHU3MEHHOM,

Bbubnuoreka [JOK
https://m.edsoo.ru/7f418886

2

8 OpraHu3MCHHOM, MOMYJIAINOHHOM U
9KOCUCTCMHOM YPOBHAX

83 Brocdepa — obuienaaneTapHas 000104k bubmiorexa [IOK
SeMITH https://m.edso0.ru/7f418886

Bbubnuoreka [JOK

84 Yuenue B. W. Bepuaackoro o 6uochepe https://m.edsoo.ru/7f418886
3aKOHOMEPHOCTH CYIECTBOBAHUS bubnmorexa LHOK

85 Guocheps https://m.edso0.ru/7f418886

86 KpyroBopoThI BEMIECTB U bubmorexa [IOK
GHOTCOXHMUUECKHE LIHKITBI https://m.edso0.ru/7f418886
30HaNBLHOCTE GHOchepbl. OCHOBHBIE GHOMEI Brbmmorexa LIOK

87 . https://m.eds00.ru/7f418886

yIIU
88 YcroitunBocTh 6nochepnt bubmuorexa [JOK
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https://m.edso0.ru/7f418886

bu6mmoreka [IOK

89 DKOJIOTUYECKNE KPUZUCHI U UX MPUYHHBI https://m.edso0.ru/7f418886
Bbubnuoreka [JOK

90 BosneiicTBue uenoBeka Ha 6uochepy https://m.edsoo.ru/7f418886

YesoBeK U OKpY:KawIIas cpeaa

AHTpPOIIOT€HHOE BO3/IEHICTBUE HA

Bbubnuoreka [JOK

1 .
9 PACTHTEbHBII ¥ KHBOTHbIIH MUp https://m.edsoo.ru/7f418886
bu6mmoreka [IOK
92 Oxpana mpupozie! https://m.edso00.ru/7f418886
93 OCHOBHBIE TIPHHIUIITE YCTOHYIHBOTO bubmmorexa LIOK
Pa3BUTHS YEIOBEYECTBA U TIPHPOJIBI https://m.eds00.ru/7f418886
PanmonansHO€ pupoAONOabp30BaHUE U bubmmoreka [JOK
94 COXpaHCHHE OMOJIOTHYECKOTO pa3Ho00pa3us https://m.edsoo.ru/7f418886
3emiu
o5 O6o6m1enHue o TeMe «MHUKPO3BOIIOIHUS 1 bubmorexa [IOK
e& Pe3yTBTaTh» https://m.edsoo.ru/7f418886
” O60o6mu1enue o TeMe «MaKpOIBONIONHUS 1 Bubmuorexa LIOK
€8 Pe3yIBTATH https://m.edsoo.ru/7f418886
o7 O606mn1enue 1o Teme «IIpoucxokaeHue u brbmiorexa [IOK
pA3BHTHE KH3HH Ha 3EMITEY https://m.edsoo.ru/7f418886
98 O606mienne o Teme «IIpoucxoxIeHne bubmorexa [IOK
4ETOBEKA — AHTPOTIOTCHE3 https://m.edso00.ru/7f418886
99 O060061eHne o TeMe «KOJIOTHS — HayKa O bubmmoreka [JOK
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B3aMMOOTHOIICHHUAX OPTaHHU3MOB»

https://m.edso0.ru/7f418886

[NPOT'PAMME

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

[Taceunuk B.B., Kamenckuii A.A. buonorus, 10-11 kmacc/ OO0 «/IPODA»; AO «M3narenscTBollpocBerieHue;
METOANYECKHUE MATEPHAJIBI JIJISA YUUTEJIA

100 O6061enue mo Teme «OpraHu3Mbl U cpejia 1 bubmmoreka [IOK
OOUTaHUAY https://m.edso00.ru/7f418886
101 O60611eHNe 0 TeMe «DKOJIOTUS BUIOB U 1 bubamnorexa IIOK
HOMyIAIMiD https://m.edsoo0.ru/7f418886
102 O6o6menue 1o Teme «bruocdepa — 1 bu6moteka [IOK
r100abHAsT SKOCHCTEMA https://m.edsoo.ru/7f418886
OBIIEE KOJIMYECTBO YACOB I10 102 .

[Naceunuk B.B. buonorus. [Ipumepnsie padoune nporpammsl. [Ipeamernas nunus yaeouukos B. B. ITaceunuka 10-11 kmaccsl : yue6.mocodue amst

obmieoOpasosar. opranm3aiuii / B.B. [Taceannk— M. :Tlpocsemenue, 2020. — 95 c. : ni.

Buomorus. Metoauueckue pekomenaanuu. [Ipumepusie pabouune nporpammsel 10-11 kmacces : yued.mocodue s obmeobpasosat. opranusanuii / B. B.

[Maceunnk— M. : [Ipocemenne, 2017. — 162 c. : um.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

https://resh.edu.ru/subject/5/Yuau.py https://uchi.ru/

VYpoxku 6uomorun https://www.uchportal.ru/load/74 Unrepaktusnas gocka https://www.uchportal.ru/load/216



https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
http://www.uchportal.ru/load/74
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KommbrorepHblie mporpammel o 6uonoruu https://www.uchportal.ru/load/79I1pe3enranun https://www.uchportal.ru/load/75
denepanbHblil mopran «Poccuiickoe odopazosanue» http://www.edu.ru/3syku mpuposst http://www.tatarovo.ru/sound.html

Hudoypox https://infourok.
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