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MNOACHUTEJIbHAS 3AITNCKA

[Iporpamma no yue6HOMY TipeameTy "buosnorusa" (nanee - OM0OI0THS) HA YPOBHE CPETHETO
obmero oopasoBaHus pazpadborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-03
«O06 obpazoBanuu B Poccuiickoit ®enepanun», PI'OC COO, Konnenmun npenoaBaHus
yueOHoro npenMeTa «bHoorus» 1 OCHOBHBIX MOJIOKEHUH (penepanbHoii paboyei mporpaMmbl
BOCIIMTAHMUS.

VYuebnsrit npeamet «buonorusy yriayonéaaoro yposs uzydenus (10-11 kmaccer)
SIBJISIETCSL OJTHAM U3 KOMIIOHEHTOB IIpeaMeTHOU 001acT «EcTecTBEeHHO-HAYUHBIE TPEIMETHI.
Cornacno nonoxxenusim @I'OC COO npodunbHble yueOHBIE TPEIMETHI, H3ydaeMble Ha
yriyOJIEHHOM YpOBHE, SIBJISIFOTCS criocoOoM aud depennnanyu o0ydeHrus Ha YpOBHE CPEIHETO
o01rero o0pa3oBaHus U IPU3BaHBI 00ECTICUUTH MPEEMCTBEHHOCTh MEK/Ty OCHOBHBIM OOIITNM,
CpeIHUM OOIINM, CPETHUM MPO(ECCHOHATBHBIM U BBICIIUM 00pa3oBaHueM. B To jxe Bpems
KOKIBIA U3 9TUX y4EOHBIX MPEAMETOB JOKEH OBITH OPUESHTHPOBAH HA MPHOPUTETHOE PEIICHHE
00pa3oBaTeNbHbIX, BOCIIUTATEIbHBIX U PA3BUBAIOIINX 33/1a4, CBSI3aHHBIX C MPOpOpUEHTALIHEH
00y4aroluXxcsl U CTUMYJIUPOBAHUEM UHTEpeca K KOHKPETHON 001acTH HayYHOTO 3HAHMS,
CBSI3aHHOTO C OMOJIOTHEH, MEIUIIMHOMN, SKOJIOTHEH, ICUXOJIOTHEH, CTOPTOM U BOCHHBIM
JICTIOM.

[Iporpamma o yue6HoMy mipenmMety "buonorus" gaér nmpeacTaBieHue O EeTd U 3a1a4ax
u3ydeHus yueoHoro npeamera «buonorus» Ha yriayOnEHHOM YpOBHE, ONpeieNisieT 00s3aTeIbHOe
(MHBapUaHTHOE) MPEIMETHOE COJIEpKaHUE, €r0 CTPYKTYPUPOBAHHE 10 pa3/ieiaM U TeMam,
pacrpenieneHue 1o Kiaccam, peKOMEHIyeT MoCIeI0BaTeIbHOCTh U3YUYEeHHUS y4eOHOr0 MaTepuasia
C YIETOM MEXKIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JTOTHKH y4eOHOTO IpoIiecca,
BO3PACTHBIX 0COOCHHOCTEH 00yJaronuxcs. B mporpamme mo GMoIOTuU pean30BaH MPUHIIAIT
MIPEEMCTBEHHOCTH C M3YYCHHUEM OMOJIOTUH Ha YPOBHE OCHOBHOTO 00IIIeTr0 00pa30oBaHUs,
Onarogaps yemy mpoOCMaTPHUBACTCS HAMIPABICHHOCTh HA TTOCIEAYIOIEE 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
OHMOJIOTUH TaKKE MTOKA3aHbI BO3SMOXKHOCTU yueOHOro mpenmMera «bronorusy B peanusanuu
tpeboBanuit ®I'OC COO K rIaHupyeMbIM JTUYHOCTHBIM, METAIIPEIMETHBIM U TPEAMETHBIM
pe3yapTaTtaM o0ydeHus: U B (GOPMUPOBAHUH OCHOBHBIX BUIOB Y4EOHO-TTO3HABATEIIHHOM
JEATETLHOCTH O0YUYAIOIIMXCS IO OCBOCHHIO COJIEPKAHUS OMOJIOTHYECKOT0 00pa30BaHus Ha
YPOBHE CpeHero 001ero oopazoBaHusl.

VYueOublit npeameT «buosorusy Ha ypoBHE cpeHero oouiero o0pa3oBaHus 3aBepiiaet
Ouosornueckoe 0Opa3oBaHUE B IIIKOJIE U OPUEHTUPOBAH HA PACIIMPECHUE U YTIyOJIeHUe 3HAaHUH
00ydJaronuxcs 0 )KUBOU MPUPOJIC, OCHOBAX MOJICKYJISIPHOM M KJIETOYHON OMOJIOTHH,
IMOPHUOIIOTUN U OUOJIOTHH PA3BUTHUS, TEHETUKHU, CENIEKIIUU, OMOTEXHOJIOTHUHU, IBOJTIONMOHHOTO
YUEHUS U IKOJIOTUH.

Nzyuenue yuebHOro npenmera «buosigorus» Ha yriiyO0JieHHOM YpOBHE OPUEHTUPOBAHO Ha
MOATOTOBKY O0YYAOIIMXCS K TTOCIICAYIOIIEMY MTOJTYyYeHHUI0 OMOJIOTHYECKOT0 00pa3oBaHus B
By3aX U OpraHM3alugx cperHero npodeccuoHanibHoro oopasopanusi. OCHOBY €To COAEpKaHUS
COCTaBIISIET CHCTEMa OMOJOTUYECKUX 3HAHUMN, TIOTYYCHHBIX MPU U3YUYEHUU 00yUJaIONTUMUCS
COOTBETCTBYIOIIMX CUCTEMAaTUYECKUX Pa3zesioB OMOJIOrMH HAa YPOBHE OCHOBHOT'O OOIIETO
obpazoBanus, B 10—11 kimaccax 3T 3HaAHUS MOTYYAIOT pa3BUTHE. TaK, pacIIUPEHBI U yTIyOJIeHBI
OMOJIOTUYECKHE 3HAHMS O PACTECHUSX, )KUBOTHBIX, TpHOax, 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 00YYaIOMUMUCS IPU U3YUEHUH (PU3HKHU, XUMUH,
reorpaduy 1 MaTEMaTHUKH.

CrpykTypa nporpammsl o yueOHOMY npenmeTty "buonorus" orpakaeT cCHCTEMHO-
YPOBHEBBIN U SBOJIIOIIMOHHBIN MTOAXO0/IBI K H3y4eHUI0 Orosoruu. CorliacHO UM, U3y4atoTcs
CBOICTBA U 3aKOHOMEPHOCTH, XapaKTepHBIE /ISl dKUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aluHy,
3BOJIIOIIMM OPraHUYECKOro MUpPa Ha 3eMJie, COXpaHEHUs! OMOJIOrHYecKOro pa3Hoo0pa3us
rianeTsl. Tak, B 10 kiracce M3y4yaroTcst OCHOBBI MOJIEKYJISIPHOM 1 KJIETOYHOM OHOJIOTHH,
AMOPHUOSIOTUN U OUOJIOTHU PA3BUTHUS, TEHETUKU U CENIEKIIUU, OMOTEXHOJIOTUH U CHHTETUYECKOM
OMOJIOTHH, aKTyaTU3UPYIOTCS 3HAHUS 00yJaromuxcs Mo O00TaHUKE, 300JI0THH, aHATOMHH,
busnonorun yenoseka. B 11 kimacce n3yqaroTcst 3BOIIOIIMOHHOE YICHUE, OCHOBBI DKOJIOTHH 1
yuaeHue o 6uocdepe.

VYueOnblil npenmMeT «buoIorus» Npu3BaH 00ECIIEYUTh OCBOCHHE 00yYarOIIUMUCS
OMOJOTUYECKUX TEOPHUl U 3aKOHOB, UI€W, IPUHLUIIOB U MPaBUIIL, JIEKAIINX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHUHBI MUPA, 3HAHUA O CTPOSHUU, MHOTOOOpa3uu 1
0COOEHHOCTSIX KIIETKH, OPraHnu3Ma, MONYJISIIUY, OMOLIeH03a, SKOCUCTEMBI, O BBIIAIOIINXCS
HAYYHBIX JIOCTH)KCHUSX, COBPEMEHHBIX UCCIIEIOBAHUSAX B OMOJIOTUH, TIPUKIIATHBIX aCTIEKTax
OMOJOrNYeCcKUX 3HaHUMU. J{71s1 pa3BUTHS U MTOAJIEpKaHUSI HHTepeca 00yJaroumxcs K Onoaoruu
HapsIly CO 3HAUUTETbHBIM 00bEMOM TEOPETUYECKOTO MaTepHala B COJAEp>KaHUU MPOTrpaMMbl MO
OMOJIOTUH MPEAYCMOTPEHO 3HAKOMCTBO C HCTOPHEW CTAaHOBIICHUS M PA3BUTHSI TOM WM HHON
obnacTu OMONIOTHH, BKIAIOM OTEYECTBEHHBIX U 3apYOCIKHBIX YUEHBIX B PEIICHUE BAXKHEUIITUX
OMOJOTUYECKHUX U KOJIOTUYECKUX MPOOIIEM.

[enb u3ydyenus yueOHoro npeamera «buonorusy Ha yriay0aEHHOM 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 TPOI0JDKEHUS 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);

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



SKOHOMHMYECKUMH U SKOJIOTHYECKUMU MPoOIeMaMH YeI0BEeYeCTBa; OLEHUBATh MOCIIEICTBUS
CBOEH JIEATEIILHOCTH TI0 OTHOLICHUIO K OKPY’KaIOLIeH MPUPOTHOH cpesie, COOCTBEHHOMY
3JI0POBBIO U 3JI0POBBIO0 OKPYXKAIOIIHX JTFO/ICH; 000CHOBBIBATH M COOJIIOIATh MEPHI
MpoPMITAKTUKH HHPEKIIMOHHBIX 3a00JIEBaHUMA, TTpaBUJIa TIOBEJACHUS B IPUPOE M OOeCIIeUeHUS
0€30MacHOCTH COOCTBEHHOM KU3HEIEATEIbHOCTH B UpE3BbIUaHBIX CUTYaLUAX MPUPOTHOTO U
TEXHOTEHHOT'0 XapaKTepa; XapaKTepru30BaTh COBPEMEHHbIE HAyYHbIE OTKPBITHS B 0071aCTH
OMOJIOTHH;

pa3BUTHE Y 00YYAIOMIUXCS MHTEIUIEKTYalbHBIX U TBOPUYECKUX CIIOCOOHOCTEN B IpoLiecce
3HAKOMCTBA C BBIJAIOUIMMHUCS OTKPBITUSAMU U COBPEMEHHBIMU UCCIIEJOBAHUSIMH B OMOJIOTHH,
pelaeMbIMH €10 TPodIeMaMu, METOIOJIOTHEH OMOJIOrMYECKOr0 UCCIeI0OBaHMS, IPOBEICHUS
HKCIIEPUMEHTAIBHBIX HCCIIEIOBAHUHN, peIIeHUs] OMOJIOTHUECKUX 3aj1ay, MO/ICTTMPOBAHUS
OMOJIOTHYECKUX 0OBEKTOB U TIPOIIECCOB;

BOCIHUTAHUE Yy 00YYarOMIMXCS IIEHHOCTHOTO OTHOLIEHHS K )KMBOM IIPUPOJIE B IIEJIOM U K
OTJENBHBIM €€ 00BEKTaM U SBJICHUSAM; (POPMHUPOBAHUE SKOJIOTUYECKON, T HETUYECKOM
IPaMOTHOCTH, 00IIeH KyIbTyphl IOBEJICHUS B IPUPOJIE; HHTETPALMU €CTECTBEHHO-HAYYHBIX
3HAHUH;

npuoOpeTeHne 00yJaroIMMKICS KOMIIETEHTHOCTH B PallMOHAIBHOM MPUPOIOTIONb30BAHUH
(cobroieHue npaBuil OBEACHUS B IPUPO/IE, OXPaHbI BUIOB, SKOCUCTEM, OHOChEPHI),
COXpaHEHHH COOCTBEHHOTO 3/I0POBbsI U 3/J0POBbS OKPYKAIOIIMX JIFOJEH (COOII0IeHUS MEp
poQHITAKTUKH 3a00JIeBaHMM, 0OecTieueHre 0€30IMaCHOCTH KU3HEACSITSIIBHOCTH B
Ype3BhIYAITHBIX CUTYAIUSIX MPUPOJAHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE UCIOJIb30BaHUS
OMOJIOTUYECKUX 3HAHUN M YMEHUHN B TIOBCEIHEBHOM KHU3HH;

CO3J1aHUEe YCIOBUH JJISi OCO3HAHHOTO BBIOOpA 00YYAIOIIUMUCS WHANBUYaTbHON
00pa3zoBaTenbHON TPACKTOPHH, CIIOCOOCTBYIOINICH MOCIeAYIOmEeMY TpodecCHOHATBHOMY
CaMOONPEIEICHNIO, B COOTBETCTBUU C MHAWBUIYaJIbHBIMU UHTEPECAMU U IOTPEOHOCTIIMU
peruoHa.

OO11ee yncIo 4acoB, OTBEICHHBIX HA U3yYeHHE OMOJIOTUH HA YIITyOJIEeHHOM YpOBHE
cpennero oobmiero oopazoBanusi, cocrapiser 204 gaca: B 10 kimacce — 102 gaca (3 yaca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B HeIeI0).

OT60p opranu3anoHHBIX POPM, METOJIOB U CPEACTB O0YUCHHs OMOJIOTHN
OCYILECTBIISICTCS ¢ YYETOM CIICU(PHUKHU €T0 COJEPKAHUS U HAIIPABICHHOCTH Ha MPOJIOJIKEHUE
OMOJIOTMYECKOT0 00pa30BaHUs B OPTaHU3AIMAX CPEIHETO MPO(heCCHOHATBFHOTO U BBICIIIETO
o0OpazoBaHwUs.

OO0s3aTenbHBIM YCIOBHEM ITPU 00yYEHUH OMOJIOTHHN Ha YIIIyOJEHHOM YPOBHE SBISETCS
npoBesieHue 1a00paTOPHBIX U MpaKTHUecKuX padot. Takke ydactue oOydaronmxcs B
BBIMOJTHEHUH MTPOEKTHBIX U y4EeOHO-UCCIEN0BATEIbCKUX padoT, TEMATHKA KOTOPBIX
OTIpeIeNIIeTCsl yYUTeNIeM Ha OCHOBE MMEIOIIUXCSl MAaTEPHAIbHO-TEXHUUYECKHX PECYPCOB U
MECTHBIX MPUPOAHBIX YCIOBUH.



COJAEP/KAHUE OBYYEHUA
10 KUIACC

ConepxaHue porpaMMbl, BBIIEIIEHHOE KYPCUBOM, HE BXOIUT B IPOBEPKY FOCYAAPCTBEHHON
utorosoi arrectanuu (I'MA).

Tema 1. buoJsiorusi Kak HayKka

CoBpemenHast Onoyiorus — KoMIIeKcHasi Hayka. KpaTkas uctopust pa3BuTHsi OMOJIOTHU.
Buonornyeckue Hayku U u3ydaeMble UMH MpoOsiemMbl. DyHIaMeHTaNbHbIE, TPUKIIAJAHBIC U TIOMCKOBBIE
Hay4HbIE UCCIIEZIOBAHUS B OMOJIOTHH.

3HaveHne OUoI0ruu B (HOPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTHHBI MUPA.
[Tpodeccun, cBsa3anHbIe ¢ OMONIOTHEH. 3HaYeHNE OMOJIOTUN B MMPAKTHYECKOM IEATETLHOCTH YeJIOBEKa:
MEAMIIMHE, CEIbCKOM XO035I1ICTBE, TPOMBILIJIEHHOCTH, OXPaHE IPUPOIBL.

JdemoHcTpanuu

[Toptpetsr: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [lapsun, Y. 'apseit, ['. Mennens,
B. U. Bepuanckuii, U. I1. [TaBnos, U. 1. Meunuxos, H. . Basunog, H. B. Tumodees-Pecosckuit, Jx.
Yorcon, ®@. Kpuk, /1. K. benses.

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

Tema 2. ’KuBble cucTeMbI H HX H3y4YeHHE

JKuBble cucTeMbl Kak mpeaMeT u3ydeHus: ononoruu. CBOMCTBA HKUBBIX CUCTEM: €UHCTBO
XUMHYECKOTO COCTaBa, AUCKPETHOCTh U LIEIOCTHOCTb, CJI0KHOCTh U YIOPSAOUYEHHOCTh CTPYKTYPBHI,
OTKPBITOCTh, CAMOOPraHU3aLUsl, CAMOBOCIIPOM3BEAEHUE, Pa3IPAXKUMOCTh, U3MEHUYMBOCTb, POCT U Pa3BUTHE.

YpOBHU OpraHU3aLMH )KUBBIX CUCTEM: MOJICKYJIAPHBIN, KJIETOYHBIN, TKAHEBBIN, OPraHU3MECHHBIN,
MOMYJISIIMOHHO-BUIOBOM, SKOCUCTEMHBIN (OroreorieHoTHIeckuit), 6nochepusiid. [Iporeccs,
MPOUCXOSIINE B XKUBBIX crcTeMax. OCHOBHBIE TPU3HAKU *KUBOTO0. JKH3Hb Kak (hopMa CylIeCTBOBAHUS
Matepun. Hayku, n3ydaromme *H1Bble CUCTEMBI HA PA3HBIX YPOBHAX OpPraHU3ALNH.

Nzydenue xuBbIX cucteM. Meronbl Ononorunyeckor Hayku. Habmonenue, n3mepenue, SKCIepuMEeHT,
cucTtemaTu3anus, Metaananus. [lonsatue o 3aBUCMMON U HE3aBUCUMOM TiepeMeHHoil. [InannpoBanue
skcniepuMmenTa. [loctanoBka u mpoBepka runote3. Hynesas runoresa. [lonsTre BBIOOpKH U €€
JOCTOBEPHOCTH. Pazdpoc B Gronornyecknx AanHbIX. OEHKa TOCTOBEPHOCTH MOIY4YEHHBIX PE3yIbTaTOB.
[IpnunHbI MCKa)KEHUS PE3YIbTATOB SKCIIEpUMEHTA. [IoHITHE CTaTUCTHUUECKOTO TeCTA.

JdemoHcTpanuu

Ta6muip! u cxembl: «OCHOBHBIE IPU3HAKH KU3HNY, «bronornyeckue cucteMnl», «CBOMCTBA )KHBOM
MaTepUn», «Y pOBHU OpPraHU3alMH KUBOU NPUPoAb», «CTpOEHUE JKUBOTHON KIETKNY», « KaHU )KUBOTHBIX,
«CucTeMbl OPraHoB YeIOBEUECKOro Oprann3May, «bruoreorenosy, «buochepay, «MeToabl U3yUSHHS KUBOK
IPUPOIBD.

O6opynoBanue: 1abopatopHoe 000pyAOBaHHUE IJIs TPOBEACHUS HAOMIOACHUHN, N3MEPEHUH,
HKCIEPUMEHTOB.

IIpakTyeckas padora «/crnonb3oBaHUe pa3IUYHBIX METOIOB IIPU N3YYEHHUH KUBBIX CUCTEM).

Tema 3. buojiorusi KjieTku

Kietka — cTpyKTypHO-(QYHKIIMOHATBHAS €UHUIIA )KUBOTO. McTopus oTkphITHs KiaeTku. PaboTsr P.
I'yka, A. JleBenryka. Knerounas teopus (T. IIBann, M. lllneiinen, P. BupxoB). OcHOBHBIE IIOJI0KEHUS
COBPEMEHHOM KIIETOYHON TEOPUHU.



MeTo1bI MOJIEKYJISIPHOM M KJIIETOYHON OMOJIOTHH: MUKPOCKOTIHS, XpoMaTorpadus, dIeKkTpodopes,
METO]T MEUYEHBIX aTOMOB, U] epeHnanbHOe eHTPU(yrupoBaHne, KyIbTUBHPOBAHHE KIICTOK. M3yueHue
Guxcuposannvix Kiemox. DNEKTPOHHAS MUKpOCKoNUs. KoHgpokanvruas mukpockonus. Bumanvnoe
(npudsicusHenHoe) usyuenue Kiemox.

JdemoHcTpanuu

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

Tabmuip! u cxembl: «CBETOBOM MHUKPOCKOT, «DIEKTPOHHBIA MUKPOCKOID, «McTOopus pa3BuTHs
METOJIOB MUKPOCKOITUI.

O6opynoBaHue: CBETOBOI MHKPOCKOI, MUKPOIIPETapaThl PACTUTENBHBIX, d)KUBOTHBIX U
OaKTepHaIbHBIX KIETOK.

IIpakTuyeckasi padora «/3ydeHue MeToI0B KJIETOYHOM OMOIOTHH (XpomaTorpadus, aIeKkTpodopes,
nuddepennmanbaoe eHTpudyruposanue, [TLP)».

Tema 4. XumMnueckasi OpraHu3anus KJIETKH

XHUMHUYECKUH COCTAB KIETKU. Makpo-, MUKPO- U YJIIbTPaMUKPO3JIeMEHTHL. Boja u €€ posb kak
pacTBOpUTEIIS, peareHTa, yuacTue B CTPYKTYPUPOBAaHUHU KIIETKH, TEIJIOperyisiuui. MuHepaabHbIe BellecTBa
KJIETKHU, UX OMoJoruueckasi poiib. Pojib KaTHOHOB M aHMOHOB B KJIETKE.

Opranuueckue BelecTBa KIETKU. buonornueckre noauMmepsl. benkn. AMUHOKHCIOTHBIA COCTAaB
oenkoB. CTpyKTypbl 6€TKOBOI MOeKymbl. [lepBudHas cTpykTypa O6enka, menTUaHas CBsI3b. BTopuuHas,
TpeTHYHAasl, YeTBEPTUUHAs CTPYKTYpHL. Jlenarypanus. ColicTBa 6enkoB. Kinaccudukarus 6emKoB.
buonornueckue GpyHkimuu 6enkoB. [lpuonui.

VYrneBoabl. MoHOCaxapuIbl, IUCaXapHUIbl, OJINTOCAXAPUIBI U TTOTHcaxapuabl. OO TUTaH CTPOCHUS
U GU3UKO-XUMHUYECKHE CBOMCTBA YTIeBOI0B. bruonornueckue GyHKIIMHN YTIIEBOIOB.

Jlunuaet. ['uapodunbHoO-rUAPOdOOHEIE cBOMicTBA. Kitaccubukanus munuaos. Tpuriuiepuisl,
dbochomunuapl, BOCKH, cTepouibl. buonorundeckue ¢pyakunn aunuaoB. OO1muye cBOHCTBa OMOJIOTHIECKUX
MeMOpaH — TeKy4eCTb, CHOCOOHOCTh K CaMO3aMbIKaHUIO, MTOJIYTIPOHUIIAEMOCTb.

Hyxneunossie kucnotsl. JJTHK u PHK. Ctpoenne nyknenHoBbix kucinot. Hykieotuast. [IpuHimn
komriementapaoctu. [Ipasmiio Yapragga. Crpykrypa AHK — nBoitnas cnupans. MecToHaxox1eHIe U
ouonornueckue pyakuuu JJHK. Buger PHK. ®@yaknuu PHK B kiertke.

Crpoenue mosekynbl AT®. Makpospruueckue cBsizu B Mosiekyine AT®. buonorndeckue GyHKum
AT®. BoccTraHOBIIEHHBIE IEPEHOCUYHKH, NX QYHKIIUH B KIETKE. /Ipyeue nykieozuompugocghamol (HTD).
CexsenupoBanue JIHK. Memoowsr cenomuru, mpanckpunmomuxu, npomeomMuKu.

CtpykTypHas OMOJI0THs: OMOXUMHUYECKHE U OMO(PU3NUECKHIE UCCIICIOBAHUS COCTaBa U
MPOCTPAHCTBEHHOM CTPYKTYpPbI OuoMoiekyn. Moodenuposanue cmpykmypol u hyHKYuLl OUOMONEKYI U UX
Komniekcos. KomnviomepHulil Ouzaun u opeanudeckuti CuHmes OUOMONEKY U UX HENPUPOOHBIX AHAL0208.

JdemMoHcTpanuu

[Toptpetsri: JI. ITonunr, x. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankinun, @. Canrep, C. [Ipy3unep.

Huarpammbl: «Pacnpenenenrne XUuMHUYECKUX 3JIEMEHTOB B HEKUBOM TIpupoie», «Pacnpenenenne
XUMUYECKUX AJIEMEHTOB B KMBOU MPUPOJIEN.

Tabmuie! 1 cxeMsl: «l[leprogudeckas TaOIHIIA XUMHYECKHUX dJIEMEHTOBY, «CTPOCHHE MOJICKYITBI
BOJIbI», «BemiecTBa B cocTaBe opraHu3MoBy, «CTpoeHHE MOJIEKYJIIbI 0enKkay, «CTPYKTYphI OEITKOBOM
MOJIEKYNbI», «CTpOeHUE MOJIEKYJT YIiIeBoA0BY, «CTpoeHUE MOJIEKY IUMHUI0BY, «HyKIeMHOBBIE KUCIOTHD,
«Ctpoenue Monekyasl ATO».

Ob6opynoBanue: XMUMHUYECKas ocyia 1 000py10BaHHE.

JladopaTopnas padora «OOGHapykeHHE O0CTKOB C MTOMOIIBIO KAYeCTBEHHBIX PEAKITUI».



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

Tema 5. CtpoeHue n QyHKIUMN KJIETKHU

Tunsl KIETOK: 3yKapruoTHUecKas 1 npokapuoTuueckas. CTpyKTypHO-(yHKIMOHAIbHbIE 00pa30BaHuUs
KJIETKH.

Crpoenue nmpokapuoTuyeckoit kiaetku. Kierounas crenka Oakrepuit u apxeil. OcoOeHHOCTH
CTpOeHHUsI reTepoTpodHOI 1 aBTOTPODHON MPOKAPUOTHIECKUX KIETOK. MECTO U POJIb MPOKAPHUOT B
OHMoILIEHO3aX.

CrtpoeHue u GyHKIIMOHUPOBAHUE DYKApUOTHUECKOH KiIeTkH. [Ima3zmarndeckas memOpaHa
(mmazmanemma). CTpyKTypa mia3MaTH4eckoil MeMOpaHbl. TpaHCIOPT BEUIECTB Yepe3 IIa3MaTHIECKYIO
MeMOpaHy: maccuBHbIN (nuddy3us, obneraéunas nuddys3us), akTUBHBIA (TEPBUYHBIN U BTOPUIHBINA
aKTHBHBIN TpaHcnopt). [Tomynponumaemocts MemOpanbl. PaboTa HaTpuii-kaaueBoro Hacoca. DHAOIMUTO3:
NUHOIUTO3, paronnTo3. Jk3ounTo3. Knerounas crenka. CTpykTypa U QyHKINHU KIETOUYHON CTEHKU
pactenuii, rpudoB.

Hurommazma. [luto3oms. [lutockener. J{Buxenue nuromiazMbl. OpraHou bl KJIETKH.
OnxHomMeMOpaHHBIC OpTraHOUIBI KJIETKH: dHAoIIa3Marnueckas cethb (DI1C), anmapat I'oiabmKe, TH30COMBI,
UX cTpoeHue U QyHKuuu. B3auMocBs3b 0JHOMEMOPAHHBIX OpraHOUI0B KiIeTKH. CTpoeHHEe TpaHy s pHOrO
petukynyma. Mexanuzm nanpasnenus 6eikog ¢ II1C. CuHTe3 pacTBOPUMBIX OeNKkoB. CHHTE3 KIIETOUHBIX
mMeMOpaH. [ magkuii (arpanynsapHbIN) SHAOIUIA3MAaTHUECKUH peTuKyinyM. CekpeTopHast (QyHKIHS anmapaTa
[Nonsmxu. Mooughuxayus benxoe 6 annapame I'onvoocu. Copmuposka 6enxos 6 annapame I o1v0dxcu.
Tpancnopt BeliecTB B KieTke. Bakyonu pacTutenbHbIX KieTok. Kiierounslit cok. Typrop.

[TomyaBTOHOMHBIE OPTraHOUABI KJIETKU: MUTOXOHJIPUH, TACTUIBL. [Ipoucxoscoenue MumoxoHopuil u
naacmuo. Cumbuozenes (K.C. Mepesckosckuii, JI. Mapeynuc). Ctpoenue u QyHKIIMM MUTOXOHAPUH 1
wiactu. [lepBudHble, BTOPUYHBIE U CIOXHBIE TIACTUIBI (POTOCHHTE3UPYIOMINX dYKAPUOT. XITOPOTUIACTHL,
XPOMOTIACTHI, JISUKOIIACTHI BBICIITUX PACTECHUM.

HememOpannbie opranou sl kiaetku CTpoeHue U GyHKIUN HEeMEMOPaHHBIX OPTaHOMIOB KIIETKH.
Pubocomsl. IIpomescymounvie punamernmol. MUKpODUIAMEHTBI. AKMUHOBbIE MUKPODUIAMEHMbL.
Mpli1euHbIe KIETKH. AKMuUHO8ble KOMNOHEHMbl HeMblueyHbIX Kiemok. MUKpoTpyoouku. Kinetounslit
1eHTp. CTpoeHHE U IBMKEHUE KTI'YTUKOB M pecHUYeK. MUKpOTPyOOUKH 1tuToruia3mMel. LleaTprons. beaku,
accoyuupo8anmvie ¢ MUKpopuiamenmamu u Muxpompybouxamu. Momopusie denxu.

SAnpo. OGonouka siipa, XpOMaTHH, KApHOIUIa3Ma, SIPHIIIKH, UX CTPOCHUE U QYHKIMU. SIaepHbIi
OenkoBbIil MaTpukc. [IpocTpaHcTBEHHOE PacOIOKEHUE XPOMOCOM B MHTEP(A3ZHOM sApe. dyxpomamun u
eemepoxpomamun. benku XpoMaTuHa — TUCTOHBL. JJunamuxa s0epHoti 06010uku 6 mumose. AoepHulii
mpaucnopm.

Kierounsie BximroueHus. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK dyKapuOT (PacTUTEIHHOM,
YKUBOTHOM, TPUOHOM).

JdemoHcTpanuu

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

Tabmuie! 1 cxeMbl: «CTpOCHHE DYKAPUOTHUECKOH KIETKNY, «CTpOCHHE KUBOTHON KIETKN»,
«CTpoeHne pacTUTENBHON KIETKNY», «CTpOeHnEe MUTOXOHAPUNY, «Sapoy, «CTpoeHre mpoKapruoTUIECKOM
KJIETKHU.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MUKPOIIPETIapaThl pACTUTENBHBIX, )KUBOTHBIX KIIETOK,
MUKpOTIpenaparhl 0aKTepHalbHbBIX KIETOK.

JlaGopaTropHas padora «/3yueHre CTpOeHHS KIETOK Pa3IuYHbIX OPraHU3MOB).



IIpakTnyeckas padora «/3ydeHne CBONCTB KJIIETOUHONH MEMOpPaHBD».

JladopaTropHas padora «/ccnegoBanue mia3Moinn3a 1 Jemia3Moiin3a B PACTUTEIIbHBIX KIETKAX».

IIpakTuyeckas padora «3yueHue NBHKEHUS HUTOIIA3MbI B PACTUTENBHBIX KIETKAX).

Tema 6. O0MeH BellecTB U NMPeBpPallleHUE JHEPTUH B KJIeTKe

ACCUMUIISIINS ¥ TUCCUMIISALNS — JIB€ CTOPOHBI MeTabonu3Ma. Tumnbsl 0OMeHa BElIeCTB: aBTOTPOMHBIIA
U TeTepoTpodHbIH. YyacTue Kuciopoaa B 0OMEHHBIX IpoIeccax. JHEPreTHUECKOe 00ecTieueHre KICTKU:
npespaiiearne AT® B oOMeHHBIX mporieccax. DepMeHTATUBHBIN XapaKTeP PEaKIMi KIETOYHOTO
MeTtabonu3ma. DepMeHTHI, UX CTPOCHHE, CBOMCTBA M MeXaHu3M AeicTBusa. Kopepmentsl. OTinmuus
(EepMEHTOB OT HEOPTAHMYECKUX KATAIN3aTOPOB. belKu-aKTUBATOPHI U OCNKU-UHTHOUTOPHI. 3aBUCUMOCTD
CKOpPOCTH (PepPMEHTATUBHBIX PEAKIIMIA OT PA3IUUYHBIX (PaKTOPOB.

[lepBUYHBIN CUHTE3 OPraHUYECKUX BEIIECTB B KiieTKe. DOTOCUHTE3. AHOKCULEHHbIU U OKCULEHHBLU
gdomocunmes y bakmeputi. Céemocobuparowjue nuemeHmol U NUSMeHmvl peakyuonHo2o yenmpa. Ponb
XJIOPOIUTACcTOB B Tporiecce porocunreza. CBetoBas u TeMHOBas (hazwl. Qomoovixanue, C3-, C4- u CAM-
munwvl pomocurnmesa. [TpoaykTuBHOCTH (HOTOCHHTE3a. BiusiHue pa3iandHbIX (JaKTOPOB HA CKOPOCTh
dboTocunTe3a. 3HaUeHHE (HOTOCHHTE3A.

XemocuHTe3. PazHO0Opa3re opraHn3MOB-XEMOCHHTETHUKOB: HUTPUDUITUPYIOITHUE OaKTEPHH,
Kene300aKTepuu, cepoOdaKkTepuH, BOAOPOIHBIE OAKTEpHH. 3HAYCHHUE XEMOCHHTE3a.

AHa’poOHbBIe opranu3Mbl. Busl Oposkenus. [IpoaykTel OpokeHUs U MX UCTIOIB30BAHUE YETIOBEKOM.
AHas’poOHBIE MUKPOOPTraHU3MBbI KaK 00BEKTHl OMOTEXHOIOTUU M BO30YAUTENH OOIE3HEH.

AspoOHBIE OpraHU3MBbI. JTaIbl YHEpreTudeckoro oomena. [logroroBurensueii tan. [ mukonus —
0OECKHUCIOPOAHOE PACUIETIIEHUE TIIOKO3bI.

buonornueckoe okucieHne, WM KJIETOYHOE AbIXxaHue. Pojib MUTOXOHIpUIA B IpoLieccax
Oouonoruueckoro okucienus. [{uknuaeckue peakiuu. OxucnurenbHoe GocPoprinpoBanme. Jnepeus
Membpannoco epaduenma npomonos. Cunmez AT®.: paboma npomonnou ATD-cunmaszwi. [IpeumyriecTra
a’poOHOTO TyTH 0OMEHa BEUIECTB Mepe] aHa3pOOHBIM. DP(HEKTUBHOCTh YHEPTETUUECKOTO OOMEHa.

JdemoHcTpanuu

[Moptpersr: k. [Ipuctiu, K. A. Tumupsizes, C. H. Bunorpanckuit, B. A. Durensrapar, I1. Murtuenn,
I'. A. 3aBap3uH.

Tabmuip! u cxembl: «@OTOCHHTE3Y, « IHEPreTHUECKU 00MeH», «brnocuHTes 6enkay, «CtpoeHue
dbepmenTay, «XeMOCHHTE3Y.

O6opynoBaHue: CBETOBOI MHKPOCKOI, 000PYJIOBAHKE JUISI IPUTOTOBIICHUS TIOCTOSTHHBIX U
BPEMEHHBIX MUKPOIPEapaToB.

JladopaTopHasi padora «/3yuyeHre KaTaAIUTUUECKOW aKTUBHOCTH ()ePMEHTOB (Ha MpUMEpe aMujIa3bl
WJIU KaTajasbl)».

Jla6opaTopHnasi pa6ora «l3y4eHue (hepMEHTATUBHOTO PACHICTICHHUS IEPOKCHIA BOJIOPOIA B
PACTUTENBHBIX U )KUBOTHBIX KJIETKaX).

JladopaTopnasi padora «CpaBHeHHE TTPOILIECCOB (POTOCHHTE3a U XEMOCHHTE3AY.

JlaGopaTopnasi pabora «CpaBHEHHUE MPOIIECCOB OPOKECHUS U JIBIXAHUS.

Tema 7. HacnencreenHast uHGopManus U peanu3anus eé B KieTke

Peakuuu MatpuyHoro cunrtesa. [IpyHIINIT KOMIIIIEMEHTAPHOCTH B pEaKIMIX MAaTPUYHOTO CHHTE3A.
Peanuzamus HacnencrBeHHOW nHpOopManun. [ eHeTHIECKUi KO, €ro CBOMCTBA. TpaHCKpHUIIUs —
MaTpuuHblii cuHTe3 PHK. [TpHIMIBI TpaHCKPUILIMK: KOMIIEMEHTAPHOCTD, aHTUIAPAJIENbHOCTD,
acuMMeTpuIHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckou kiemke. Hexooupyrowue PHK.



Tpancnsus u e€ sransl. Yuactue TpancnopTHsix PHK B 6uocunTese Oenka. YcnoBus 6MocuHTE3a
6enka. Koguposanue amunokucnot. Pois pubocom B GnocunTe3e Oernka.

Coepemennvie npedcmasnerus o cmpoenuu 2eHos. OpraHusaiys reHoMa y MPOKapHoT U 3YKapHOT.
Perynsamnus akTuBHOCTH TeHOB y TTpokapuoT. ['unoresa onepona (®. XKako06, XK. Mano). Moaexyisapuoie
MeXaHu3Mbl IKCHpeccuu 2eHo8 y sykapuom. Ponb xpomamuna 6 pecynayuu pabomei cenos. Perynsuus
0OMEHHBIX IIPOIIECcCOB B KieTKe. KieTounslii romeocTas.

Bupycel — HekseTouHble (OPMBI )KU3HU U 00JIUraTHbIe mapa3uThl. CTpOEHNE MPOCTHIX U CIOKHBIX
BHUPYCOB, PETPOBUPYCOB, OakTepuodaros. Kuznennwiii yuka JJHK-cooepocawux supycos, PHK-
codeparcawux upycos, bakmepuogacos. Obpamnas mpanckpunyus, peeepmasa, uHmezpasa.

BupycHsle 3a60eBaHus YeNoBeKa, )KUBOTHBIX, pacteHuil. CIIN, COVID-19, conuanbable 1
MEAUIMHCKHIE MPOOIEMBI.

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

JdemoHcTpanuu

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

Tabmuip! u cxemsl: «buocunTes 6enkay, «I'eneTnyeckuii koa», «Bupyce», «bakrepuodarny.

IIpakTnyeckas padora «Co3gaHue MOAEIU BUPYCay.

Tema 8. ’/Ku3HeHHBbIH HUKJ KIETKH

Kierounsiii iy, ero nepuoasl u perymsamnus. Matepdaza u Muto3. OcoOEHHOCTH MPOIECCOB,
npoTtekaromux B uaTepdase. [loaroroBka kieTku k aeneHuto. [IpecuaTeTnaecKnii (MOCTMUTOTHYECKUH),
CHUHTETHUYECKUH M MOCTCUHTETUYECKUH (MIPEeMUTOTUYECKUI) TIEPHOABI MHTEP(Da3bI.

Matpuunslii cunte3 JIHK — perukanus. [punuuns! perkanuun JJHK: komnnemenTapHOCTS,
MOJTYKOHCEPBATUBHBIA CHHTE3, aHTUNIApaieIbHOCTh. Mexanu3Mm perukanuu JJHK. XpoMocomsl.
Ctpoenue xpomocoM. TeaoMephl U TeTomMepa3a. XpOMOCOMHBIN HAOOP KIETKU — KapuoTHIl. [[uTijoniHbIN 1
rarsIouHbII HabOPBI XpoMocoM. I"'oMonornyabie XpoMocoMbl. [10710BbIE XPOMOCOMBI.

Henenne knetku — Mmuto3. CTaguu MUTO3a U TPOUCXOASIINE B HUX MPOIECChl. TUIBI MUTO3A.
Kaprokunes n nutoknnes. buosornueckoe 3HaueHUE MUTO3A.

Perymsmus MutoTudeckoro nukia kietku. [Iporpammupyemast KierouHas rudesb — anomnros.

Knerounoe sapo, XxpoMocoMsl, (yHKIIMOHANIbHAs TeHOMUKA. Mexanuzmuvl npoaughepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposasn kiemrkay — 6uoungopmamuuecxkue mooenu
@DYHKYUOHUPOBAHUSA KIIeMKU.

JdemoHcTpanuu

Tabmuie! U cxeMbl: «OKU3HEHHBIN UK KIETKNY, «Muto3y, «CTpoeHue xpomocom», «Permukanus
JITHK>.

O6opynoBaHue: CBETOBOI MUKPOCKOI, MUKpOIpenapaTsl: «MUTO3 B KJIETKaX KOpEIIKa JIyKa.

JlaGoparopHas padora «/3yueHre XpoMOCOM Ha TOTOBBIX MUKPOIpENapaTaxy.

JlaGopaTopnasi pabora «HabmoeHne MUTO3a B KJIETKaX KOHUYMKA KOPEIIKa JTyKa (Ha TOTOBBIX
MUKpOIIpenaparax)».

Tema 9. Ctpoenue n QyHKIUM OPraHU3MOB

buonoruueckoe paznooOpazue opranu3mMoB. OJHOKIETOYHBIE, KOJIOHUAIbHbBIE, MHOTOKJIETOUHbBIE
OpTaHU3MBI.

OCOOEHHOCTH CTPOCHUS M KU3HEIEATEIILHOCTH OAHOKIETOUYHBIX OpraHu3MoB. baktepuu, apxeu,
OJITHOKJIETOYHbIE TPUOBI, OJHOKIIETOUYHBIE BOAOPOCIH, IpyTrue MpoTUcThl. KonoHuanbHble OpraHu3MBl.



B3aumocBs13b yacTell MHOTOKJIETOYHOIO OpraHu3Ma. TKaHU, OpraHbl U CUCTEMBI OpraHoB. Opranusm
Kak eauHoe ueioe. ['omeocras.

Txanu pactenuid. TUTIBI pacTUTEIBHBIX TKaHEH: oOpa3zoBaTeIbHas, TOKPOBHAS, TIPOBOIAIIAS,
OCHOBHas1, MexaHn4eckasi. OcCOOCHHOCTH CTPOCHWMsI, PYHKITUI U PACTIONOKECHHS TKaHEH B OpraHax
pacTeHuN.

TKaHM )KUBOTHBIX U Y€JIOBEKa. THUIBI )KUBOTHBIX TKAaHEH: SNUTEINATIbHAS, COSIUHUTEIbHAS,
MblIlIe4YHast, HepBHas. OCOOEHHOCTH CTPOEHUs, GYHKIUI U PACTIOIO0KEHUS TKaHEeH B OpraHax >KUBOTHBIX U
YeJI0BeKa.

Opranel. BereraruBHble M T€éHEPATUBHBIE OPTraHbl pacTeHU. OpraHbl U CUCTEMBI OPIaHOB KUBOTHBIX
1 yenoBeka. OyHKIIMU OPTaHOB U CUCTEM OpPI'aHOB.

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

JIBr>keHne OpraHu3MoB. [IBIkKeHHEe OHOKIETOUHBIX OPraHU3MOB: aMEOOUTHOE, KIT'YTHKOBOE,
pecHu4YHOE. [[BHKEHNE MHOTOKJIETOYHBIX PACTEHHUI: TPONU3MBbI U HACTUHU. J[BU’KEHNE MHOTOKJIETOUYHBIX
JKUBOTHBIX U YeJlOBeKa: MblllieyHas cuctema. Peduekc. CkeneTHble MBI U UX paboTa.

[Intanune opranu3moB. llornomnieHrne BObI, YTIEKUCIOrO ra3a U MUHEPAJIbHBIX BEIIECTB PACTCHUSMH.
[Intanue )KUBOTHBIX. BHYTpUIIOIIOCTHOE M BHYTPUKIIETOYHOE NMHUILEBapeHue. [InTanne mo3BOHOYHBIX
XKUBOTHBIX. OTAEINbI MUIIEBAPUTEIBHOTO TpakTa. [InmeBapurensHble xkenessl. [InmeBapurenpHas cucreMa
YEJI0BEKA.

Hpixanue oprann3moB. Jprxanue pacrennid. [[pixanue »xuBoTHBIX. Juddy3us ra3os yepes
NOBEepXHOCTh KJeTKU. KokHoe nbixanue. J[pixaTenbHas moBepxHocThb. JKabepHoe U IEroyHoe JbIXaHue.
JIpIxaHue MO3BOHOYHBIX )KMBOTHBIX U YEJIOBEKA. DBOJIIOLIMOHHOE YCI0KHEHUE CTPOCHMSI JIETKUX
IIO3BOHOYHBIX J)KUBOTHBIX. /[pIXaTenbHas cuctema uesnoBeka. Mexanns3m BEHTWISALUY JIETKUX Y ITHL U
miiekonuTaromux. Perynsanus apixanus. JlpixareabHble 00bEMBI.

TpaHcoOpT BEIIECTB y OpraHU3MOB. TpaHCHIOPTHBIE CUCTEMBI pacTeHUW. TpaHCHOPT BEMIECTB Y
XKUBOTHBIX. KpoBeHOCHas cuctema u e€ opranbsl. KpoBeHOCHas: cCUCTEMa [T03BOHOUYHBIX )KMBOTHBIX U
yenoBeka. Cepiie, KPOBEHOCHBIE COCYbI U KpoBb. Kpyru kpoBooOpamieHns. BOMIOLMOHHBIEC YCIOKHEHUS
CTPOEHHSI KPOBEHOCHOW CHUCTEMbI TIO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Brinenenne y opranu3moB. Beinenenue y pactenuil. Boigenenue y KuBOTHbIX. COKpaTUTEIbHbBIE
Bakyosu. Oprassl BoieneHus. OUIbTpaIys, CeKpenus 1 00paTHOe BCAChIBAHUE KaK MEXaHU3MBI paOOTHI
opraHoB BblieneHHs. CBsA3b OJOCTH TeJla C KPOBEHOCHOM U BBIJEIUTENBHOM cCTeMaMu. Brinenenue y
MO3BOHOYHBIX JKUBOTHBIX U yenoBeka. [louku. Ctpoenue u ¢pyHkimonnposanue Heppona. ObpazoBaHue
MOYH Y YEJIOBEKa.

3ammTa y OpraHu3MoB. 3aluTa y OJHOKJIETOYHBIX Opranu3MoB. Cropsl OakTepuid ¥ LIUCTHI
IPOCTEHIINX. 3amKTa y MHOTOKJIETOUHBIX pacTeHuil. Kyrukyna. Cpencrsa naccuBHOM U XUMHUYECKON
3amuThl. OUTOHLINIBL.

3amnTa y MHOTOKJIETOYHBIX )KMBOTHBIX. [IOKpPOBBI M X MPOU3BOJHBIE. 3alUTa OpraHu3Ma OT
6one3nell. IMMyHHas cucrema yenoBeka. KieTouHslil 1 ryMopainbHbIi HMMYHHUTET. BposKaEHHBINA U
nproOpeTEHHBIN crienupUUecKuil IMMYHUTET. TeopHs KIIOHaIbHO-ceNeKTUBHOTO MMMyHuTeTa (I1. Dpnux,
®. M. bepuer, C. Tonerasa). BocnasmmrenbHble OTBETHI OPraHU3MOB. PoJib BpOKIEHHOTO MMMYHHUTETA B
Pa3BUTHUU CUCTEMHBIX 3a00JI€BaHUIA.

Pa3znpaxumocTs M perynsinus y opranu3MoB. Pa3ipa)kuMocCTh y OJJHOKJIETOUYHBIX OpPTraHU3MOB.
Takcucsl. Pa3npaXxuMocCTh U peryisiius y pacTeHUN. POCTOBBIE BElECTBA U UX 3HAYCHUE.



HepBHas cucrema u peiiekTopHas 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 ycaoBHbIE pedIeKchl.

['ymMopaiibHas peryssaums 1 3HI0OKPHUHHAs CUCTEMA KUBOTHBIX M yeloBeKa. JKene3bl 3HI0KpUHHON
CUCTEMBI U UX TOPMOHBI. [[eficTBHEe TOpPMOHOB. B3auMOCBSI3b HEPBHOM U SHIOKPUHHON CUCTEM.
l'unoranamo-runodusapHas cucremMa.

JdemoHcTpanuu

[Toptper: NU. I1. [1aBnos.

Tabmure! 1 cxeMbl: «OTHOKIETOUHBIE BOAOPOCTNY, «MHOTOKIETOYHBIE BOJAOPOCITNY, «bakTepuny,
«IIpocreiimmey», «Opranbl HIBETKOBBIX pacTeHUI», «CUCTEMbl OpraHOB MTO3BOHOYHBIX YKUBOTHBIX»,
«BHyTpeHHEee cTpoeHne HaCEKOMBIX», « TkaHu pacteHui», «KopHeBbie cucTeMbl», «CTpoeHUEe CTEOIs»,
«CTpoeHue TMCTOBOM TUIACTUHKNY, « TKaHM )KUBOTHBIX», «CKeleT yenoBekay, «[InmesapurenbHas
cucreMay, «KpoBeHocHas cucremay, «/lpixarenbHas cucremay, «HepBHas cucremay, «Koxay, «MpbliiedHas
cucreMay, «BoinenuTenbHas cucteMay, « JHIOKpUHHAS cucTeMay, «CTpOCHUE MBI, «IMMyHUTETY,
«KumeunononoctHsle», «CxeMa MUTaHKS pacTeHU», «KpOBEHOCHBIE CUCTEMBI IO3BOHOYHBIX JKUBOTHBIX),
«Ctpoenue ruzipei», «CTpoeHuE IIaHapun», «BHyTpeHHee CTpOeHHUE JOKIAEBOTO YepBsa», «HepBHas
cuctema poio», «HepBHas cuctema narymkn», «HepBHast cuctema npecMblkarommxcs», «HepHast cucrema
nTully, «HepBHas cucrema miekonuTammux», «HepBHas cucrema genoBeka», «Pedmexcey.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHKPOIIPENapaThl OTHOKICTOYHBIX OPTaHU3MOB,
MUKpOIpenaparsl TKaHEW, paKOBHUHBI MOJUTFOCKOB, KOJUIEKIIUN HACEKOMBIX, UTJTIOKOKHX, )KUBBIE
9K3EMILIAPhl KOMHATHBIX pacTeHU, repOapun pacTeHUN pa3HbIX OTAENIOB, BIaXKHBIE IPErapaThl >KUBOTHBIX,
CKEJIeThl TTO3BOHOYHBIX, KOJUIEKIIMH OECTIO3BOHOYHBIX KUBOTHBIX, CKEJIET YEJIOBEKa, 000pyI0BaHUE IS
JEMOHCTPAIIMH MOYBEHHOTO ¥ BO3AYIIHOTO TUTAHUS PACTCHHM, PACIIEIUICHUS Kpaxmala 1 OeIKOB Mo/
neiictBrueM (epMeHTOB, 000PYIOBaHUE I JEMOHCTPAIIMH ONBITOB M0 U3MEPEHHIO )KU3HEHHON EMKOCTH
NETKUX, MEXaHU3MAa JbIXaTENbHBIX JBUKEHUN, MOJIEIN TOJJOBHOTO MO3ra pPa3IMYHbIX )KUBOTHBIX.

JlabopaTopnasi paGora «/3ydyeHne TkaHel pacTEHUIN».

JlabopaTopnasi padora «l/3yueHne TkaHell KUBOTHBIX).

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

Tema 10. Pa3MHoOKXeHHe M Pa3BUTHE OPTAaHU3MOB

®DopMBbI pa3MHOKEHHUSI OPTAaHU3MOB: OecIoioe (BKIII0Yasi BETE€TaTUBHOE) U MOJIOBOE. Bubl Gecrionoro
Pa3MHOXXEHHUS: IOYKOBAHKE, CIIOPYIIAIUs, parMeHTaIs, KIIOHUPOBAHUE.

[TonoBoe pazmHoxkeHue. [lonoBeie kneTku, uiau rametel. Meios. Ctaguu meito3a. [loBenenue
XpomocoMm B Meiio3e. Kpoccunrosep. buonornueckuii cMbICi Mei03a 1 MOJI0BOTO Mpolecca. Meio3 u ero
MECTO B )KM3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzapoapieBoe pa3ButHe. I'amerorenes y xuBoTHBIX. [TonoBbie xene3pl. OOpa3zoBaHue u
pa3BUTHE NOJIOBBIX KJIEeTOK. CriepmaToreHes u oorene3. CTpoeHHe MOJIOBBIX KIETOK.

OmogoTBOpEeHNE U IMOPHUOHATIBHOE Pa3BUTHE )KUBOTHBIX. CIIOCOOBI OIMJIOOTBOPEHHUS: HAPY>KHOE,
BHyTpeHHee. [[apreHorenes.

NunuBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPUONIOTHS — HAyKa O PA3BUTHH
opranu3MoB. Mopghozenes — o0na u3 enasuvix npobiem smopuonocuu. Konyenyus mopgoeenos u mooenu
mopgoeeneza. Cranuu SMOpHOTeHe3a )XUBOTHBIX (Ha TpuMepe JArymku). J{podnenue. Tumnsl npobiaeHus.
Hemepmunuposannoe u Heoepmunuposantoe opoobaenue. bnacmyna, munwvt 6aacmyn. OcoOOeHHOCTH
TpOOJIEHUST MIICKOIUTAONIUX. 3apO/IbIIIEeBhIE TUCTKH (TacTPYIISIMs). 3aKiIaika OpraHOB U TKaHEH U3
3apOJIbIIIEBbIX JUCTKOB. B3anMHOe BiIMsSHUE YacTel pa3BUBAIOIIErocs 3apoabliia (3MOpHOHaIbHAS



MHIYKIUA). 3aK1a/Ka TIaHa CTPOSHUS dKUBOTHOTO KaK pe3yabTaT UEPAPXUUYECKUX B3aUMOICUCTBUI T€HOB.
Brnusinue Ha SMOpHOHATBHOE Pa3BUTHE PA3THYHBIX (DAKTOPOB OKPYKAIOIICH CPEIbI.

Poct u pa3Butue xuBoTHBIX. [locTaMOpruoHansHbI iepuo. [Ipsmoe u HenmpsiMoe pa3BUTHE.
Pa3Butne ¢ Mmetamopdo30M y 0€Cri03BOHOYHBIX U MIO3BOHOYHBIX KUBOTHBIX. bronornueckoe 3HaueHue
IPSIMOTO U HEMPSIMOTO PAa3BUTHUSL, UX PACTIPOCTPAHEHHUE B IPUPOAE. TUIIBI pOCTa )KUBOTHBIX. DaKTOPbI
PETYISIIIAK POCTa YKUBOTHBIX U YenoBeka. CTauu MOCTIMOPUOHAIBHOTO PAa3BUTHS Y JKUBOTHBIX U
yenoBeka. [leproabl oHToreHesa yenoBeka. CtapeHue U cMepTh Kak OMOJIOrMYecKrUe MPOLECCH.

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

MexaHu3MBI PETYISIIIUM OHTOTEHE3a Y PACTEHUM U )KUBOTHBIX.

JdemoncTpanuu

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

Tabmuie! u cxembl: «BeretatuBHOe pa3MHOXKeHUE», « TUIBI 0E€CTIOIOT0 PAa3MHOKEHUSD,
«Pa3MHOXEHHE XJIaMUAOMOHAIb», «Pa3MHOKEHUE IBIIICHBDY, «PasMHOXKEHHE TUIPH», «Meno3y,
«Xpomocombly, «I'amerorenes», «CTpoeHue SULEKIECTKU U criepMaTto3ongay, «OCHOBHBIE CTauN
oHTOreHe3a», «lIpsamoe u HenpsMoe pa3BuTHe», «Pa3BuTHe MaiiCKOro xkykay», «Pa3surue capanum»,
«Pa3BuTne nArymkn», «JIBofHoe ONI0J0TBOPEHHE Y LIBETKOBBIX pACTEHUI», «CTpOEHHE CEMSIH
OJHOJOJIBHBIX U JBYAOJbHBIX pacTeHUN», «KM3HEHHBIN UK MOPCKON KamycThl», « KU3HEHHBIN [IUKJIT
MXay, «JKM3HEHHBIN UK TAaTOPOTHUKAY, «KU3HEHHBIA IIUKIT COCHBDY.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MUKPOIIPETIapaThl SHIEKIETOK U CIIEPMATO30HI0B, MOJEITh
« UK pa3BUTHS JIATYILIKNY.

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

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

JlabopaTopnasi pabora «CTpoeHnEe OpraHOB Pa3MHOKEHUS BBICIIUX PACTEHUI.

Tema 11. 'eHeTHKA — HAYyKa 0 HACJIEACTBEHHOCTH U H3MEHYMBOCTH OPraHU3MOB

Hcropust cTaHOBIICHUSI M pa3BUTHS TeHETHKH Kak Hayku. Pabotel 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. @ununuenko, H. B. Tumodeena-Pecosckoro.

OCHOBHBIE TEHETUUECKHUE TTOHITUS U CUMBOJIBL. [ OMOJIOTHYHBIE XPOMOCOMBI, a/JIENIbHBIE TE€HBI,
aJIbTEPHATUBHBIE PU3HAKU, JOMUHAHTHBIN U PELIECCUBHBIN ITPU3HAK, TOMO3UT0TA, FETEPO3UTOTA, YACTAS
JUHUS, THOPUIBL, TeHOTHIL, (heHOTUIl. OCHOBHBIE METOIbl TEHETUKH: THOPUIOTOTHUYECKHA,
LUTOJIOTUYECKUI, 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. ®uwmmmuenko, H. B. Tumodees-PecoBckuti.

Tabmuie! 1 cxeMbl: «MeTOIbI TeHETUKIY, «CXEeMBI CKPEITUBAHUS.

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

Tema 12. 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpenuBanue. [lepBoiit 3akoH MeHemnst — 3aKOH eIMHO00pa3us THOPHUIOB TTEPBOTO
nokosnenus. [Ipasmino nomuHupoBanus. Bropoi 3akoH MeHens — 3aKOH paclleIICHUs IPU3HAKOB.
[uTonornueckrne OCHOBBI MOHOTHOPUTHOTO CKpeuBanus. [ Mmore3a 4iucToTh raMer.



AHanuzupyroliee ckpeuiuBanue. [IpomexxyTounslil XapakTep HacienoBanus. Pacuenenne
MPU3HAKOB MIPU HETIOJTHOM JIOMUHUPOBAHUMU.

Jurnbpunnoe ckpemmBanue. Tpernii 3akoH MeHaens — 3aKOH He3aBUCUMOT0 HAaCIeIOBaHUS
npu3HakoB. LluTonornueckre 0CHOBbI TUTHOPUIHOTO CKPEIMBaHUS.

CueruienHoe HacnenoBanue npuszHakoB. Paboter T. Moprana. CuerieHHOe HaclieI0BaHHe TeHOB,
HapyILIEHHUE CLEIUIEHUS MEX1y FreHaMu. XpOMOCOMHas TEOPUsI HACIEICTBEHHOCTH.

I'eneruka moia. XpoMOCOMHBIN MEXaHU3M ONPEAECICHUA 1M0J1a. AYyTOCOMBI M TIOJIOBBIE XPOMOCOMBI.
['omorameTHbII U reTeporaMeTHsbIi noil. ['eHeTndeckas CTpyKTypa MojoBbIX XpoMocoM. HacnenoBanue
IIPU3HAKOB, CLIETIJICHHBIX C IIOJIOM.

I'enotun kak nemoctHas cucrema. IlneoTponus — MHOXKXECTBEHHOE ACCTBUE TeHa. MHOKECTBEHHbIN
ayuienu3M. BzauMopencTBue HealienbHbIX TeHOB. KoMmiemenTapHoCTh. Dnucrtas. [lonumepus.

['eHeTHYeCcKUil KOHTPOJIb Pa3BUTHS PACTEHUI, )KUBOTHBIX U YEJIOBEKA, a TAK)Ke (PU3MOIOTHUECKUX
IPOIIECCOB, MOBEACHHS U KOTHUTUBHBIX (yHKIMH. ['eHeTHUecKne MexaHu3Mbl CHMOHOTeHEe3a, MEXaHH3MbI
B3aUMOJICHCTBUS «XO35IMH — MAPa3UT» U «XO35IMH — MUKPOOHOM». I 'eHeTHUecKre acieKThl KOHTPOJIS U
M3MEHEHHUs HACJIeICTBEHHOW NH(OPMallMK B TOKOJIEHUX KJIETOK U OPTaHU3MOB.

JdemoHcTpanuu

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

Tabmuub! u cxembl: «IlepBblit 1 BTOpoii 3akoHbl Menaensy», «Tperunit 3akon Mennens»,
«AHanu3upymrllee cKpelnBanuey», «HenomaHnoe nqoMuHnpoBanney», « CLENIEHHOE HAcleA0BaHuEe IPU3HAKOB
y npo3oduisl», «I'eHeruka nonay, «Kapuorun yenosekay, «Kapuotun npozoduisn», «KapuoTur nTUisn,
«MHOKEeCTBEHHBIH ajIelIn3My, «B3anmoieiicTBre TSHOBY).

Ob6opynoBaHue: MOJIEINb AJISl IEMOHCTPALIMH 3aKOHOB €IMHO00pa3Hsi THOPUIOB MEPBOTO MOKOJICHUS U
pacIlenIeHus IPU3HAKOB, MOJIENb JIUIS IEMOHCTPALlMU 3aKOHA HE3aBUCUMOTO HACJIE10BaHUS IIPU3HAKOB,
MOJEJIb JUIsl JAEMOHCTPALMU CUEIJIEHHOTO HACJIEI0BAHMS IPU3HAKOB, CBETOBOM MUKPOCKOII,
MuKpormnpenapar: «/Ipozoduna.

IIpakTnyeckas padora «/3ydeHne pe3ybTaTOB MOHOTHOPUAHOTO CKPEIIMBAHUS Y IPO30(DUIIBI».

IIpakTHyeckas padora «/3ydyeHue pe3ynbTaToOB AUTHOPUIHOTO CKPELIUBAHUS Y APO30(DUIIBD».

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3aumopeiicTBue reHotumna u cpeasl npu GopmupoBaHuu GpeHotumna. MIsMeHYnBOCTh PU3HAKOB.
KauecTBeHHbBIE M KOJIMUECTBEHHBIE IIPU3HAKU. BUibl N3MEHUMBOCTHU: HEHACIEACTBEHHASI U HACJIEICTBEHHASI.

MoaudukaonHas “3MEHYUBOCTb. Poinb cpenbl B hopMupoBaHiH MOIU(UKAITUOHHON
n3meHurBocTH. Hopma peakinu npusHaka. BapuanmoHHsiil psa 1 BapuanmonHas kpusas (B. Moranucen).
CgoiicTBa MOIU(PUKAIIMOHHONW U3MEHYMBOCTH.

I'enotunuueckas n3MeHUHMBOCTh. CBOMCTBA FEHOTUMMYECKON N3MEHUYMBOCTU. BU/IbI TeHOTUTTNYECKOM
M3MEHUYUBOCTH: KOMOMHATHBHAS, MyTAIlHOHHASI.

KomMOnHaTuBHas ”3MEHUYUBOCTH. Mel03 U MOJI0BOM MPOIECC — OCHOBAa KOMOMHATUBHOMN
M3MEHYUBOCTU. POJIb KOMOMHATUBHON M3MEHYMBOCTHU B CO3/IaHUU T€HETUYECKOTO pa3HOO0pas3us B
npejenax oJJHOro BUAA.

MyTtanunoHHas U3MEHYMBOCTh. Bubl MyTaluii: FeHHbIE, XPOMOCOMHBIE, TeHOMHBIE. CIIOHTaHHBIE U
WHIYLMPOBAaHHbBIE MyTallUU. S|IepHbIE N HUTOIUIA3MaTHYeCKHEe MyTauu. COMaTHYeCKHE U MOJIOBbIE
MyTanuu. [ [puurHbl BOSBHUKHOBEHN MyTaluii. MyTareHsl 1 UX BJIWSHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH
MYTAIMOHHOTO IpoIiecca. 3aKOH TOMOJIOTMYECKUX PAI0B B HacleAcTBeHHON n3MeHunBoctu (H.M.
BasuiioB). BaesinepHast ©”3MEHUMBOCTD U HACIEACTBEHHOCTD.



Onueenemura u SNUEHOMUKA, POTb INULEHEMUYECKUX haKmMOPO8 8 HACIe008AHUU U USMEHUUBOCIU
GenomunuyecKux NPU3HAKo8 y OpeaHu3mMos.

JdemoHcTpanuu

[Toptpetsi: I'. ne @pus, B. Moranucen, H. 1. BaBumos.

Tabmuie! 1 cxeMbl: «Buibl ©3MEHUNBOCTHY, «MoaudukamoHHas U3MEHINBOCTEY, «KoMOMHATUBHAS
U3MEHUYUBOCTHY, «Meito3y, «OmnonoTBopeHuey, «I'eHeTnueckue 3a00eBaHus YeTOBeKay», « Bub
MYyTalH».

OO6opynoBaHue: )KUBbIE B TepOapHbIE YK3eMIUTSIPbl KOMHATHBIX pacTeHUH, pUCYHKH (poTorpadun)
JKUBOTHBIX C Pa3IMYHBIMU BUAAMHU U3MEHUHUBOCTH.

JlaGopaTopHnas padora «/ccnenoBanue 3akoHOMEpHOCTEH MOAU(PUKAIIMOHHON H3MEHYHBOCTH.
ITocTpoenre BapralMOHHOTO psiia ¥ BApUALIMOHHOW KPUBO».

IIpakTuyeckasi pa6ora «MyTtanuu y Apo30(riibl (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 14. I'eHeTHKA YeJIOBEKA

Kapuorumn yenoseka. MexxayHapoiHas mporpaMma UCCIEA0BaHUsS TeHOMa YeloBeKa. MeTo bl
M3YYEHHUS FeHETUKH YeIOBeKa: reHealloTnYecKuid, OJTM3HEOBBIN, IIUTOT€HETUYECKUH, MOMYISIIUOHHO-
CTaTUCTUYECKHUN, MOJIEKYJISIPHO-TeHETHUECKUI. COBPEMEHHOE OIPEAEIICHNE T€HOTUIA: TOJIHOTEHOMHOE
CEKBEHMPOBaHWE, TEHOTUIIMPOBAHUE, B TOM uucie ¢ moMouipto [1I[P-ananu3a. Hacneacteennsie
3a0oJeBaHMs YeJI0BeKa. | eHHbIE M XpOMOCOMHBIE 00JIe3HHU YeoBeKa. boe3Hu ¢ Hacne1CTBEHHOM
MPEAPACIIONOKEHHOCTHI0. 3HAUEHUE MEAUIIMHCKON T€HETUKHU B MPEJOTBPALLIEHUH U JICUCHUN T€HETUYECKHUX
3a0o0eBaHUi YesloBeKa. MenKo-rTeHeTHYeCKoe KOHCYIbTHpoBanue. CTBOJIOBBIE KieTKU. [loHsTHE
«TEHETHYECKOT0 Tpy3a». DTUYECKUE acTIeKThl UCCIIEJOBAaHUM B 00JIaCTH peAaKTUPOBAHUS T€HOMA U
CTBOJIOBBIX KJIETOK.

I'enernueckue GakTOPHI MOBHINICHHON YyBCTBUTEILHOCTH YEJIOBEKA K (PH3MUECKOMY U XMMHYECKOMY
3arpsi3HEHUIO OKpY’Karollen cpefpl. [ eHeTrndeckas mpeapacionoKEHHOCTh YeJIOBEKa K AaTOJIOTHSIM.

JdemoHcTpanuu

Tabmuie! 1 cxeMbl: «Kapuotur yenoBekay, «MeToabl U3yUeHUs TCHETUKH YEIIOBEKay,
«['eneTnueckue 3a00JI€BaHUS YEIIOBEKAY.

IpakTnyeckasi padbora «CocTaBiIeHHE U aHATIU3 POJOCIOBHOIN».

Tema 15. Cesiekuiusi OpraHu3sMoB

JlomecTukanus v ceseKIus. 3apokIeHue ceIeKnu 1 fomectukauu. Yuenue H. M. BaBuiosa o
[leHTpax IPOUCXOXKACHUS U MHOTO0Opa3Hst KYIbTYPHBIX pacCTeHHA. POJIb CeleKIuu B CO31aHUU COPTOB
pacTeHuil u nopoj kuBOTHBIX. COpT, MopoAa, TaMM. 3aKOH TOMOJIOTUYECKUX PSI0B B HACIIEICTBEHHOU
n3meHurBocty H. V. BaBuioBa, ero 3naueHue a1 CeIEKIIMOHHON pabOTHI.

Metoap! ceaeKIIMOHHON paboThl. MICKyCCTBEHHBINH 0TOOP: MAaCCOBBIM U MHAWBUIYAIbHBIA. DTarbl
KOMOMHAIIMOHHOM ceneKuu. VcrbITanue mpou3BOAUTeNeH 0 TOTOMCTBY. OTOOP 1O TEHOTHITY C IIOMOIIBIO
OIICHKH (PEHOTHUITa TOTOMCTBA M OTOOP IO TEHOTHUITY C oMoIbio ananu3a JJHK.

HckyccTBeHHBINM MyTareHe3 Kak MEeTOJ CEJICKITMOHHOW paOoThl. PaguanimoHHbI 1 XUMUYECKUN
MyTareHe3 Kak HCTOYHUK MYTAllMi Y KyJbTYPHBIX ()OpM OpraHu3MoB. Vcroib30BaHe TEHOMHOTO
pemakTUpOBaHUs U MeTO0B pekoMOnHaHTHBIX JIHK 11 momydenust ucXoIHOTO MaTepHaia AJisi CENEeKITHH.

[Tomryuenue nonumionaoB. BuyTpuBngoBas rubpuausanus. bau3kopoacTBEHHOE CKpelMBaHue, WiIn
uHOpuIMHT. HepoacTBeHHOE cKpeluBaHue, Uiu ayToOpuauHr. ['ereposuc u ero npuiuHsl. VMcnonb3zoBanue
rerepo3uca B cenekuuu. Otnanéunas ruopuau3zanus. [Ipeomonenne 6ecruioius MEXBUIOBBIX THOPUIOB.
JlocTrKeHHs CeJIEKIIMU PACTeHUH U )KUBOTHBIX. «3e1EHas pegontoyusLy.



CoxpaHeHHUe U U3y4€HHE T€HETUYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUMN U UX TUKUX POJIAYEH IJIs
CO3J1aHUS HOBBIX COPTOB U THOPUIOB CETbCKOXO3SIMCTBEHHBIX KYNbTYp. M3yuenue, coxparerue u
ynpasieHue 2eHemudecKuMu pecypcamu cenbCKOX03AUCMEEHHBIX U NPOMBICIIOBbIX HCUBOMHBIX 8 YENsX
VIYYULeHUs CYUWeCmBYIouUX U CO30aHUs HO8bIX NOPOO, TUHUL U KPOCCO8, 8 MOM YUC]Ie C NPUMEHEeHUeM
COBPEMEHHBIX MEMOO08 HAYUHBIX UCCIEO08AHUL, NEPeO08blX UOel U NePCNeKMUBHBIX MEXHOI02U.

JdemoHcTpanuu

[Toptpetsi: H. U. BaBunos, U. B. Muuypumn, I'. JI. Kapneuenko, I1. I1. JIykbsinenko, b. JI. Actaypos,
H. bopnoyr, JI. K. benses.

Tabmuiel 1 cxeMbl: «L[eHTpBI TPOUCX0XKICHUS U MHOT000pa3us KyIbTYPHBIX PACTCHHIT», «3aKOH
TOMOJIOTUYECKHX PSIOB B HACJIEICTBEHHOM U3MEHYUBOCTHY, «MeToibl cenekuumny, «OtaanéHHas
rubpuauzanusy, «MyrtareHes».

JlaGoparopHas padora «/3yueHrue cOpTOB KyJIbTYPHBIX PACTEHUIN W MOPOJ JOMAIITHUX KUBOTHBIX .

JlabopaTropHas padora «/3yueHrne METOZI0B CEJIEKIIUU PACTCHUII.

IIpakTyeckas padora «[IpuBruBKa pacTeHUII».

Ikekypeusi KOCHOBHBIE METO/IBI M TOCTHXKEHUS CeJIEKIIMU PACTeHUMN U )KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTAHIINIO, IUIEMEHHYIO (hepMy, COPTOUCIIBITATEIbHBIA YUaCTOK, B TEIUIMYHOE XO35HCTBO, B
71a00paTOPUIO arPOYHUBEPCUTETA UM HAYYHOTO IIEHTPA)».

Tema 16. BUoTeXHOJIOTHA 1 CHHTeTHYECKasi OHOJIOTUS

OOBEKTHI, HCTOIB3yEeMbIE B OMOTEXHOJIOTHH, — KIIETOYHBIC U TKAHEBBIE KYIbTYPhl, MUKPOOPTAHU3MEI,
uX xapakTtepuctuka. TpaaunnoHHas OMOTEXHOJIOTHS: XJIe0oneueHe, MOIy4eHne KUCIOMOIOYHbBIX
MIPOJIYKTOB, BUHOEHE. MUKpoOnoorndeckuii cuaTe3. OOBEeKThl MUKPOOHOIOTHYECKUX TEXHOJIOTHIA.
[IpousBoacTBO O€IKa, AMHHOKHCIOT U BUTAMUHOB.

Co3aHue TEXHOJIOTUH U THCTPYMEHTOB 1I€JICHAIIPaBICHHOTO U3MEHEHUSI 1 KOHCTPYUPOBAHUS
TE€HOMOB C LIEJIBIO TIOJYYEHHS] OPraHU3MOB U UX KOMIIOHEHTOB, COJEPKAINX HE BCTPEUAIOIIMECS B IPUPOJE
OMOCHHTETHYECKHUE TYTH.

Kierounas umxenepusi. MeToabl KyJIbTyphl KIIETOK U TKAHEH pacTeHHH U KUBOTHBIX. KproOaHKu.
Comarndeckas THOpUIU3aIMs U COMAaTHUECKUI sMOpuorenes. Vcnoap30BaHne ralionioB B CENEKIUN
pacrenuid. [lonyuenue MoHOKIOHANLHBIX anmumen. Fcnonv3oeanue MOHOKIOHANLHBIX U NOJUKTIOHATbHBIX
anmumern 8 meouyutre. VICKyCCTBEHHOE OIIOIOTBOpEHUE. PEKOHCTPYKIIHS SIMIIEKIETOK U KJIOHHPOBAaHUE
KUBOTHBIX. METOJ TpaHCIUIAHTALUU SAEP KIETOK. TexHonocuu 0300po6nenus, Kyibmueuposanus u
MUKPOKTOHATLHO20 PAZMHONCEHUS CETbCKOXO3AUCMBEHHBIX KYIbMYD.

XpoMOCOMHas M TeHHas UHxXeHepus. VICKyCCTBEHHBIN CUHTE3 F€Ha U KOHCTPYUPOBaHUE
pexomOunanTHBIX JIHK. Co3z0anue mpanceennvix opeanuzmos. JIoCTH)EHUS U IEPCIEKTUBBI XPOMOCOMHOM
U TeHHON MHXKEHEPHH. DKOJIOTUYECKHE U 3THUYECKHE MPOOIeMbl TeHHON MHXEHEPUH.

Menununckue 6norexnonorun. [locrrenomuas mudposas meauuuHa. [MIP-nmuarnocruka.
MeTta0osioMHBIN aHANN3, TEHOLIEHTPUUECKUN aHAINU3 POTEOMa YeJIOBeKa JJIsl OLEHKU COCTOSTHUS €T
310poBbs. Mcnonp3oBaHue CTBOJIOBBIX KiIeTOK. TaprerHas Tepamnus paka. 3D-OnonHxenepus ams
pa3paboTku (GpyHIaMEHTATHHBIX OCHOB METUIIUHCKUAX TEXHOJIOTUH, CO3JaHMUS KOMIUIEKCHBIX TKaHE!
COUYETaHHEM TEXHOJOTUI TPEXMEPHOTO OMOMPUHTHHTA U cKad(ONIUHTA IS PEIICHUS 33129
NEPCOHAIN3UPOBAHHON METULIUHBI.

Coznlanue BEKTOPHBIX BAaKIIMH C 11eJIbI0 00ecreueHns] KOMOMHUPOBAHHOM 3aIIUThI OT BO30yAUTENEH
OPBU, ycranoBiieHHe MOJIEKYIISIPHBIX MeXaHu3MoB (yHkimonupoBanus PHK-conepxaniux Bupycos,
BBI3BIBAIOIINX 0CO00 OMAacHbIE 3a00JIeBaHUS YEIOBEKA U KIUBOTHBIX.

JdemoHcTpanuu



Tabmuubl u cxembl: «Mcronp30BaHNEe MUKPOOPTAaHU3MOB B ITPOMBIIIIEHHOM IPOU3BOJICTBEY,
«Knerounas uHxeHepus», «I eHHas HHXEHEPUS».

Jladoparopnasi padora «/3yueHrne 00beKTOB OMOTEXHOJIOTHI.

IpakTnyeckas padora «l[loaydeHue MOJIOYHOKHUCIBIX MPOTYKTOBY.

IKcekypenst «bHOTEXHOIOTUS — BayKHEHIIas IPOU3BOJUTENbHAS CUJIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE TIPOU3BOICTBO).

11 KJIACC

Tema 1. 3apoxaeHue U pa3BUTHE IBOJIOIUOHHBIX MPeCTABJIEHNH B OMOJIOTHH

OpomtonmonHas Teopus Y. Jlapsuna. [Ipennocsuiku BOSHUKHOBEHUS JapBUHM3Ma. JKU3Hb M HayuyHas
nesrenbHOCTh Y. JlapBuHA.

JBuxymue cuibl sBomound BufoB mo Y. JlapBuHy (BbICOKasi MHTEHCHUBHOCTb Pa3MHOKEHUS
OpraHU3MOB, HacleCTBEHHAs] N3MEHYMBOCTh, 00ph0a 3a CYIIeCTBOBaHUE, €CTECTBEHHBIH U MCKYCCTBEHHBII
otbop).

Odopmnenne cunTeTnueckoil Teopun HBomtonuu (CTD). HelitpanbHas Teopus 3BOJIOLHUU.
CoBpeMeHHast BOIOIMOHHAsA OMOoJIOTHs. 3HaUYeHUE SBOTIOIMOHHON TEOPHH B (POPMUPOBAHUU €CTECTBEHHO-
Hay4YHON KapTHUHBI MUpA.

JdemoHcTpanuu

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

Tabmumpl u cxemsl: «Cucrema xuoit npupoabl (mo K. JIunuer)», «JlecTHuia )KuBBIX CyIiecTB (110
Jlamapky)», «MexanusMm GOpPMHpPOBAaHMS TMPHUCIIOCOOJIEHUN y pacTeHUH MW >KUBOTHBIX (1m0 Jlamapky)»,
«Kapra-cxema mapmpyra nyremectBus Y. dapBunay, «Haxomkum Y. [lapsuna», «®opmbl 60pbOBI 3a
cymectBoBanue», «llopoabl romy6eir», «MHoroobpasue KylabTypHBIX QopM KamycTel», «llopoabl
JIOMAITHUX >KUBOTHBIX», «Cxema oOpa3zoBanus HOBBIX BHAOB (mo Y. JlapBuHy)», «Cxema COOTHOIICHUS
JBHKYIIMX CHJI IBOJIIOLUN», «OCHOBHBIE MOJ0KEHUSI CHHTETUYECKON TEOPUU IBOJTFOLIUNY.

Tema 2. Mukpo3sBoonus 4 eé pe3yabTaThl

[Nonynsus kak aneMeHTapHas eauHuua 3Bojound. COBpEMEHHBIE METO/Ibl OLIEHKH I€HETHYECKOIO
pazHooOpa3usi M CTPYKTypbl mnonyisuuii. M3meHenne reHodOHAAa TOMYNALMM KakK 3JIEMEHTapHOe
SBOJIIOIIMOHHOE SIBJICHUE. 3aKOH reHeTnyeckoro pasHoBecus [[x. Xapnau, B. BaitnOepra.

DOnemMeHTapHbIe (HaKTOPBI (IBKYIIUE CHIIBI) IBOJMIONMUA. MyTallMOHHBIN npoiecc. KomOnHaTuBHas
U3MEHYMBOCTh. Jlpeiid reHoB — ciaydaliHble HEHANpPABJICHHBIE U3MEHEHHs YacTOT ayljieNicil B MOMYJISAUsX.
Dddekt ocHoBatens. Ipgexm Oymovirounozo eopaviuika. CHudiceHue 2eHemuuecKkoco pasHoodpasus:
npuuunsl u creocmeus. Ilposenenue sghghexma opetipa eernog 6 borvuiux u manvlx nonyarayusx. Murparum.
Wzonauus nonyssiimii: reorpaduueckast (IpocTpaHCTBEHHAs ), Onosornueckas (penpoyKTHBHAS).

EcrecTBenHblif 0TOOp — HampaBisonmii  (akrop sBomtoruu. POpMBI €CTECTBEHHOrO 0TOOpa:
JBIDKYIINKM, CTAOMIM3UPYIOMIHK, pa3pbiBatomuii (nu3pyntuBHbBIN). [lonoBoit oTO60op. Bo3HuMKHOBEHHE U
3BOJIIOLNS COUMAIBHOTO OBEAECHUS KUBOTHBIX.

[IpucnocobneHHOCTh ~ OpPraHU3MOB ~ Kak  pe3yiabTaT  MHUKpPO3BONIOUMU.  BO3HUKHOBEHHE
npucnocoOiaeHnit y opranuzMoB. Apomopdo3sl M uauoamantanuu. Ilpumepbl mnpucrnocoOneHuit y
Opranu3MoB: Mopdosorudyeckue, pusnogornyeckue, OMOXuMUUeckue, rnopeaeHyeckue. OTHOCUTENbHOCTD
MPUCTIOCOOTIEHHOCTH OPTaHU3MOB.

Bun, ero xputepun u cTpykTypa. BumooOpazoBaHue Kak pe3yabTaT MHKPO3BOIIOIMU. M3omsuus —
KIII04eBOl  ¢akTop BHmooOpazoBanus. Ilyrm u  cmocoObl  BHI000pa3oOBaHHUS:  aIIONATPUUYECKOE



(reorpadudeckoe), cUMITATPUIECKOE (IKOIOTUYECKOE), K(MTHOBEHHOESY (TIOTUILION IU3AIIHSI, THOPU 3L ).
JUIMTEIbHOCTD BOJIIOLIMOHHBIX NTPOLIECCOB.

Mexanu3mbl HOpMUPOBAHUS OMOJIOTHUYECKOTO Pa3HOOOpa3usl.

Ponp sBoMONMOHHON OMOJIOTMHM B pa3pabOTKe HAYyYHBIX METOJOB COXPAaHEHHS OMOpazHOOOpasws.
MUKpO3BOIONKUS U KOIBOJIOIHUS MApa3UTOB U UX X035eB. MexaHu3Mbl (POPMHUPOBAHUSI YCTOMYUBOCTH K
AHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JdemoHcTpanuu

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

Tabmumer 1 cxembl: «MyTallMOHHAs U3MEHYHBOCThY, «llomynsmuoHHas CTpyKTypa Buaa», «Cxema
nposiBIeHUsT 3aKoHa Xapau—BaitnOepra», «/IBWKyliue CHUIIBI 3BOJIONHNY», «DKOJOTHYECKAs H3OJISAILUSL
NOMyJSIMM ceBaHCKOM (openuny, «['eorpaduueckas M30Ms1Us IUCTBEHHULIBI CUOMPCKONW M JMCTBEHHUIIBI
naypckoit», «llomynsiiMOHHBIE BOJHBI YHCIEHHOCTH XWIIHUKOB U JKepTB», «Cxema nedcTBus
€CTECTBEHHOTO 0TOOpa», «DopMbl OOpHOBI 3a cymiecTBOBaHUEY, «HIYCTpHanbHBI MeTaHU3MY, «KuBbIC
uckomnaembie», «IloKpoBUTENBCTBEHHAs OKpackKa XKMBOTHBIX», «lIpenympexnaromas okpacka >KMBOTHBIXY,
«®Du3nonoruueckue agantanun», «[Iprucnoco0ieHHOCT, OPraHU3MOB U €€ OTHOCUTENIBHOCTBY, «Kpurepun
BUna», «Bugesl-nBoiiHukm», «CTpykTypa Buma B npupoae», «CmocoObl  BHUA000pa30BaHUSY,
«["eorpaduueckoe BuI00Opa3oBaHue TPEX BUIOB JAHJBIIIEHY», «IKOJIOTHYECKOE BUA000pa30BaHUE BUJIOB
cuHHLY, «[lonumionas! pacreHuit», «KanycTHo-peneuHsiid THOpUI.

O6opynoBanue: Tepdapuu pacTeHU, KOJUICKIIMH HACEKOMBIX, Uydena NTHI] U 3Bepeil ¢ mpumepaMu
Pa3IUYHBIX MPUCTIOCOOICHUM, Yyyesia NTHI] U 3Bepel pa3HbIX BUIOB, repdapuu pacTeHui OIU3KUX BUIOB,
00pa30BaBIIMXCS PA3JIMUYHBIMU CITIOCOOAMHU.

JlaGopaTopnasi pa6oTa «BbIsSBICHIE U3MEHUNBOCTH Y 0COOEH OJTHOTO BUAAY.

JlaGopaTopHnas pa6ora «IIpucnocoGneHusi OpraHu3MOB U X OTHOCUTEIIbHAS 11€7€CO00Pa3HOCTDY.

Jladoparopnasi padora «CpaBHEeHHE BUIOB IO MOP(HOIOTHIECKOMY KPUTEPHIOY.

Tema 3. Makpo3Bosouusi U eé pe3yabTaThl

Metonel u3ydyeHus MakpodBomronuu. IlaneoHTosormyeckue MeETOAbl H3YYEHMsI IBOJIIOLHU.
Iepexoaubie GopMbl U GUITOTEHETHUECKUE PSIABI OPTAaHU3MOB.

buoreorpaduyeckue meronsl u3ydeHus sBontouuu. CpaBHeHue Quopbl U (ayHbl MaTEpUKOB U
ocTpoBOB. bruoreorpaduueckne oomactu 3eMian. BUIbI-OHIEMUKU U PETUKTHI.

OMOpHOJIOTHUECKUE U CPAaBHUTEIbHO-MOP(OIOTMYECKHE  METOABl  M3YYEHHUS  SBOJIIOLHUU.
['eneTnyeckre MexaHU3MbI SBOJIIOLUHA OHTOTE€HE3a U TOSIBJICHUS YBOJIIOIIMOHHBIX HOBIIECTB. | OMOJIOrMYHbIE
U aHAJIOTMYHBIE oOpraHbl. PyauMmeHtapHble opraHbl W aTaBU3MbL. MOJEKYIIpHO-TEHETUUYECKUE,
OMOXMMHYECKHEe U MaTeMaTHYeCKHe METOJbl M3ydeHUs 3BoJouuU. ['omonornyHbie reHbl. COBpeMEHHbIE
METO/bI TIOCTPOCHUS (PUIOTEHETUYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MYTallU1 U 3BOJIIOIMSI TEHOMOB.

OO6mme 3akoHOMEpHOCTH (TpaBwiia) dBodouMH. [lpunyun cmenvt ¢ynkyuti. HeoOpatumocTb
3BOJIIONMH. AJJanTUBHAs paauanus. HepaBHOMEPHOCTh TEMIIOB SBOJIIOIHH.

JdemMoHcTpanuu

[optpets: K. M. bap, A. O. KoBanesckuii, @. Mromnep, 3. I'ekkensb.

Tabmuupl U cxembl: «OUITOTEHETUYECKUN PAJ JIOMIAAN», «APXEONTEPHUKC», «3BEPO3yObIe SIICPHI»,
«Creronedanb», «Punnodurer», «CeMeHHbIE MaNMOPOTHUKNY», «buoreorpaduueckue 30HBI 3eMiny,
«peiidp xoHTHHEHTOB», «PenukThl», «HauanbHble CcTaguM SMOPHOHAIBLHOIO PA3BUTHS IMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHbIE M aHAJIOTHYHBIE OpPraHbl», «PyIUMEHTBHD, «ATaBU3MBDY, «XPOMOCOMHbIE



HAOOpHl YeJOBeKa M IMMMIIaH3e», «l JaBHbIE HAMpaBlIEHUs O3BOMIOLNUNY», «OOIHEe 3aKOHOMEPHOCTH
HBOJIIOLIAN Y.

OO6opynoBaHue: KOJJICKIMU, TepOapuu, MYJSDKM MCKOMAEeMbIX OCTAaTKOB OPraHU3MOB, MYJISKHU
TOMOJIOTHUYHBIX, aHAJIOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U aTaBU3MOB, KOJJICKIIMM HACEKOMBIX.

Tema 4. IIponcxosxknaeHue u pa3BuTHe )KU3HU HA 3emJie

HayuHble THUIOTE3bI TIPOUCXOXKACHUS JKU3HM Ha 3emie. AOuorene3 u mancrepmus. JloHaydHbIC
MPEJICTABICHUS O 3apPOXKIACHHUM KU3HU (KpealroHu3M). [ 'nmoTe3a moCTOSIHHOTO CaMO3apOXkKICHUS KU3HU U
e€¢ omnpoBepxkerue onbiTamu D. Penu, JI. Cnamnanumanu, JI. Ilactepa. IlpoucxoxnaeHue Ku3HU U
acTpoOHOIOTHS.

OcHOBHBIE JTambl HEOpPraHWYeckoW HBomtonuu. IlmanerapHas (Te€oJOrmyYecKas) IBOIIOLHA.
XuMmudeckasi 3BOJOIMUSA. AOHOTCHHBIM CHHTE3 OpPraHWYeCKMX BellecTB M3 HeopraHumdeckux. OmbiT C.
Munnepa u I'. FOpu. OGpa3zoBanue nmoimMepoB 3 MoHoMepoB. KoarnepBarnas rumnore3a A. M. Onapuna,
runoTes3a nepBu4Horo oyneona Jpx. Xonaeina, renernueckas runoresa I'. Ménnepa. Pubosumsr (T. Yek) u
runote3a «mupa PHK» V. I'mnbepra. DopmupoBanre MeMOpaH U BOSHUKHOBEHHE MTPOTOKIIETKH.

Uctopus 3emin u MeTonbl €€ n3ydeHus. MickonaeMmple opranndeckue octatku. ['eoXxpoHonorus u eé
MeTonbpl. OTHocuUTenbHAsT M aOCONIIOTHAsE TeoXpoHOoJIoTHA. ['eoXpoHOJOrMueckasl IIKajga: 30HBI, 3P,
MIEPUOJIBI, STIOXHU.

Hauanbubie 3Tanbsl opranuyeckoi 3Bosonuu. [losBlieHHEe W 3BOJIIONMS MEPBBIX KJIETOK. DBOJIOLMS
metabonu3ma. Bo3HuKHOBeHHE mepBbIX sKocucTeM. CoBpeMEHHbIE MUKpPOOHBIE OMOIIEHKH KaK aHajlor
nepBbIX Ha 3emiie coobmecTB. CTpoMaTonuThl. [IpokaproOTHI M 9YKapHUOTHI.

[IpoucxoxaeHne  dyKapuoT  (CHMOWOTEHE3).  DBOJIOIMOHHOE  IMPOUCXOXKICHHE  BHPYCOB.
[IpoucxoxaeHue MHOTOKJIETOUYHBIX OPraHu3MoB. BO3HHKHOBEHHME OCHOBHBIX TPYIN MHOTOKJIETOYHBIX
OpraHU3MOB.

OCHOBHBIE OTallbl A3BOJIONHUMA BBICHIMX pacTeHnid. OcHOBHBIE apoMopdo3bl pacTeHuil. Brixon
pactrenuii Ha cymry. [losiBneHHe CHOPOBBIX pacTeHUW M 3aBOoeBaHHE WUMHU Cymid. CeMEHHbIE PacTECHHUS.
IIpoucxoxkaeHue BETKOBBIX PACTEHUM.

OcCHOBHBIE 3Tambl 3BOJIONUU >KUBOTHOTO Mupa. OCHOBHBIE apoMOp(o3bl KUBOTHBIX. BeHickas
dayna. KemMOpuiickuii B3pbIB — MOSIBJICHUE COBPEMEHHBIX THIMOB. llepBbie XOp/10BbIE KMBOTHBIC. JKU3HB B
BOZC. OBOJIONMS TO3BOHOYHBIX. [lpomcxoxkaenne ampubuit wu  pentwmid. [IpoucxoxneHue
MJICKOTIMTAIOMUX W mrum. llpuHnun xmrodeBoro apomopdo3a. OcBoeHue OeCrno3BOHOYHBIMU U
MO3BOHOYHBIMH >KMBOTHBIMU CYIIIH.

PazBuTue )xu3HM Ha 3eMiie IO ApaM M MEepUoJiaM: apXeil, MpoTepPo30H, MaIe030i, ME30301, KAHHO30M.
OOmiass xapakTepucTHKa KJIMMaTa M TEOJIOTHMYecKHX mporeccoB. [losBieHMe M pacuBET XapaKTEPHBIX
OpraHu3MoOB. YTIIe0Opa30BaHUE: €0 YCIOBUS U BIHSHIE HA Ta30BbIi COCTAaB aTMOC(HEPHI.

MaccoBble BBIMHpPAHUSI — 3KOJOTMUECKHE KPHU3UCHI Mpouuioro. [IpuyuHbl M ClIeICTBUS MacCOBBIX
BeiMUpaHuil. COBPEMEHHBIM JKOJOTHYECKHNA KpHU3UC, ero ocoOeHHocTu. [Ipobimema coxpaHeHUs
O6uopazHooOpa3us Ha 3emie.

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

JdemoHcTpanuu

[Toptpetsi: @. Penu, JI. Cnamutannanmy, JI. [Tactep, Y. 1. Meunukos, A. 1. Onapun, [Ix. Xonngeiin, I'.
Ménnep, C. Munnep, I'. FOpu.

Tabmumer u cxembl: «Cxema ombita @. Pemu», «Cxema ombita JI. [lactepa mo wu3ydeHHIo
caMo3apoKIeHus ku3Hm», «Cxema onbita C. Muiepa, . FOpu», «3T1ansl HEOPraHUYECKOU IBOITIOLIMN,



«["eoxpoHonornueckas mikanay, «HadanpbHble STambl OpPraHUYecKO 3BONIOIUNY, «Cxema oOpa3oBaHHS
IYKapuoT myTéM cumbOuorenesa», «Cucrema >XUBOU mTpuponbl», «CTpoeHHEe BHUpycay, «ApoMopgo3bl
pacrenuii»y, «Punnoduts», «OTHOKIETOYHBIE BOJOPOCTN», «MHOTOKIETOYHBIE BOJAOPOCINY», «MXu»,
«[TamopotHukm», «l'oocemeHHble pacTeHus», «OpraHbl LBETKOBBIX pacTeHui», «Cxema pa3BUTHUA
KUBOTHOTO MHpa», «ApomMopdo3sl KUBOTHBIX», «[Ipocreiimmey, «KumeunomnonoctHeie», «llinockue
YepBU», «HIIEHHUCTOHOTHEY, «PwIOBIY, «3e6MHOBOJHEICY, «IIpecmpikaromuecs», «IITume,
«Mnekonuraromuey, «Pa3BUTHE KU3HU B apXEUCKOH 3pe», «Pa3BUTHE KU3HH B MPOTEPO3OMCKOU Hpen,
«Pa3BuTHE XHM3HU B MAJICO30MCKON 3pe», «Pa3BuThe XKU3HU B ME3030MCKOU »pen, «Pa3BuUTHE KU3HU B
KaliHO30MCKOM 3pe», «CoBpeMEHHasi CHCTEMa OPraHUYECKOT0 MUPay.

O6opynoBanue: repOapuyl pacCTeHHW pa3IMYHBIX OTJENOB, KOJUICKIIMA HACEKOMBIX, BIIAXKHBIE
Ipenaparsl )KUBOTHBIX, PAKOBUHBI MOJUTHOCKOB, KOJUIEKIIUN UIJIOKOKUX, CKEJIEThl TO3BOHOYHBIX KUBOTHBIX,
yydyena NTHUL[ U 3Bepeil, KOJUIEKIIMM OKAMEHEJIOCTEH, MOJIE3HBIX HMCKOMAEMBbIX, MYJSKA OpPTraHUYECKHX
OCTaTKOB OpPraHU3MOB.

BupryanbHasa snaGopatopHasi padora «MogenupoBanue onbeiToB Mumiepa—tOpu no usydeHuro
a0MOTreHHOT'0 CUHTE3a OPTaHUYECKUX COEAMHEHUN B IEPBUUHOM aTMochepe».

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

IIpakTuyeckasi padora «3yueHne ocoOEHHOCTEN CTPOSHUS PACTEHUN Pa3HBIX OTICIOBY.

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

Tema S. IIpoucxoxaenue 4ej10BeKa — aHTPONOreHe3

Pa3pnens! u 3anaun anTponosiorni. MeToasl aHTPONOJIOTHH.

CraHOBIICHHE NPECTABICHUN O MIPOUCXOXKICHUHU YelloBeKa. Penurnosnsie Bo33peHusi. COBpEMEHHbBIE
Hay4HbIE TEOPHUHU.

CxoncTBo 4yenoBeka € KUBOTHBIMH. (CHcTeMaTHUecKoe TMOoJIokKeHuEe uenoBeka. CBHAETENbCTBA
CXOJICTBA 4YEJIOBEKa C >KMBOTHBIMHU: CpPaBHUTEIbHO-MOpQoornyeckue, 3MOpuogorunyeckue, (pu3noyoro-
Onoxummuueckue, mnoBeaeHdyeckue. OTIUUMsS YelOBeKa OT JKUBOTHBIX. [IpAMOXOXJAEHHE U KOMIUIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE TOJOBHOIO MO3ra U BTOPOI CUTHAJILHOM CUCTEMBI.

HBwxymme cuibl  (pakTopbl) aHTPONOreHe3a: Ouosoruueckue, couuanbHble. CoOTHOIIEHHE
OMOJIOTMYECKUX U COITUATBHBIX (DAKTOPOB B aHTPOTIOTEHESE.

OcHOBHBIE CTauM aHTpororeHe3a. PanHue yenoBexkooOpa3Hble 00e3bsiHBI (TPOKOHCYJIBI) U paHHHUE
MOHTUBI — OOIIME MPEIKH YeTOBEKOOOPA3HBIX 00€3bsH M JIOJCH. ABCTPAIONMUTEKN — BYHOTHE MPEAKU
mojen. YemoBek yMerblid, IEpBble U3TOTOBJICHUS OpyIUN Tpyaa. YemoBek IpsIMOXOASAIINN U IIEPBBINA BBIXO.
monen 3a npenensl Adpuku. YenoBek reilnenr0eprckuii — o0mmi MpeloK HeaHIepTaAIbCKOTO YEIOBEeKa U
YyeJIoBeKa pa3yMHOTo. YenoBek HeaHAEpTAIbCKUI Kak BUJI JIFOJEH XOJOAHOrO KinuMara. YenoBek pa3yMHbI
COBPEMEHHOTO THUIA, JCHHUCOBCKHUW YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a Tmpenenamu Adpuku.
[Taneorenerrka u najaeoreHOMHUKA.

DBOJIIONHST COBPEMEHHOTO 4YeoBeKa. EcTecTBeHHBII 0TOOp B MOMYJSANMIX YesloBeKa. MyTarimOHHBIN
nporecc U nosmumopdusm. [lonmynsmuonasie BONHBI, aApeid reHoB, Murpanus U «3h(EeKT ocHOBaTeNss» B
NOMYJISLUSIX COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue pacwl. [loHaTtne o pace. bompmme pacel: eBponeoujHas (eBpas3uiickas), aBCTpallo-
HerpoujHas (PKBaTOpUalbHAs), MOHTOJOWUIHAS (a3MaTCKO-aMEpHUKaHCKas). Bpems W myTu pacceneHus
yeloBeKa Mo IulaHeTe. EaMHCTBO  4denoBedyeckux pac. HayuHas HeECOCTOSATENBHOCTh pacHU3Ma.
[IpucnocobIeHHOCTh YenoBeKa K Pa3HBIM YCIOBHSM OKpyXarolied cpensl. BrnusHue reorpaduueckoit
cpenbl u apeiida reHoB Ha MOP(OIIOTHIO U (PU3UOTIOTHIO YEeTIOBEKA.



MexIucuuIInHapHble METOAbl B (pu3udeckoil (OMOIIOTHYECKOW) aHTPOMOIOTHH. DBOIIOIMOHHAS
AQHTPOIIOJIOTHS U MAJICOAHTPOIOJIOTHS YEIIOBEUECKUX NMOMysuid. buocounanbHbie UCCIe0BaHUS PUPOIbI
yenoBeka. MccrnenoBanne KO3BOMIOINH OMOIOTUYECKOTO U COLIMATIBHOTO B YEJIOBEKE.

JdemoHcTpanuu

IToptpersr: Y. dapsun, JI. JIuku, . f. Porunckuii, M. M. I'epacumos.

Tabmuiel U cxembl: «MeToAbl aHTPOMOJIOTUNY, «[ 0JIOBHOW MO3T YenoBeka», «YemoBekooOpasHbIE
00e3bsiHbl», «CKeleT 4YeloBeKa W CKeJeT IIMMIaH3e», «PyIuMeHThl M aTaBU3MbDY, «JIBUXKYIIHE CHIIBI
AHTPOIOTeHe3ay, «IBOIIOIMOHHOE IPEBO YEJIOBEKa», «ABCTpaIonuTeK», «YenoBek ymenslity, «YenoBek
npsMoxo iy, «JlenucoBckuil uenoek» «Heanpepranbiply, «KpomanboHisy, «llpeaku uenoBekay,
«Tarnbl 3BOJIOLINY YeTOBEKa», «Packl yenoBekay.

O6opynoBaHue: MyJIsSKH OKaMEHEIOCTeH, MPeIMeTOB MaTepUaIbHOM KyJIbTYphI MPEIKOB YeNOBEKa,
penponykuuu (doTtorpadun) KapTUH C MU(POJOTUYECKUMH U OUOJEHCKUMH CIO)KETaMH TPOUCXOXKICHUS
4yenoBeka, Qororpaduu HAXOMOK HMCKOMAEMBIX OCTAaTKOB YEJIOBEKa, CKENEeT 4YellOBeKa, MOJENb dYepemna
YeJIOBEeKa W 4Yepera UIMMIIaH3€, MOJIeNb KHCTH Ye€JOBEKa M KHUCTH IIMMIIaH3€, MOJENIU TOpca MPEIKOB
YeJI0BeKa.

JladopaTtopnasi paGora «/3ydeHne OCOOEHHOCTEH CTPOCHHS CKejleTa 4YeJIOBEeKa, CBSI3aHHBIX C
PAMOXOXKICHUEM».

IIpakTHyeckas padora «I3yueHue 3K0JOTNYECKUX aJanTallui YEIOBEKay.

Tema 6. JK0/10rUsl — HAYKA 0 B3AaMMOOTHOLIEHUSIX OPraHU3MOB U HA/IOPTraHU3MEHHBIX CHCTEM C
OKpY:Kalolei cpeaoi

3apoxaeHue u pasBuTue dKonoruu B Tpynax A. ['ymGonsara, K. ®@. Pymse, H. A. CeBeprona, D.
I'exkens, A. Tencnu, B. H. Cykauésa. Paznensl u 3anaun 3xonoruu. CBs3b 3KOJIOTUH C APYTUMH HayKaMH.

Metonet akonmoruu. [lomeBbie HaOmIOAEHWS. OKCIEPUMEHTHI B JKOJIOTHUU: TMPUPOAHBIE U
nabopaTopHble. MoJenupoBaHHEe B JKOJOTMH. MOHUTOPUHT OKPYXKAIOMIEH Cpeapl: JIOKAJIbHBIMH,
pPErHOHAIBHBIN U TII00ATbHBIN.

3HaueHHE HKOJIOTMYECKUX 3HAHUM ISl YeJIoBeKa. DKOJIOrMYECKOe MUPOBO33pEHNE KaK OCHOBA CBs3EH
yejoBeyecTBa ¢ npupoaod. GOpMUPOBAHUE SKOJOTMYECKOW KYIbTYPbl M 3KOJOTMYECKOW TI'PAMOTHOCTH
HaceJIeHUs.

JdemoHcTpanuu

Moptpets: A. I'ym6onbar, K. @. Pynse, H. A. Cesepriios, O. ['ekkens, A. Tercnu, B. H. Cykaués.

Tabmumer u  cxembl: «Pazmensr skomorum», «MeTonsl dSkojorumy, «CxemMa MOHHTOPHHTA
OKpYKalOIIeH Cpeby».

JlaGoparopHas padora «/3yyeHrne METOI0B KOJIOTUUECKUX UCCIETOBAHMIN.

Tema 7. OpranusmMsl U cpea 0OMTAHUA

Okonorudyecknue (GakToppl W 3aKOHOMEPHOCTH UX nedcTBus. Kiaccudukarus 5KOTOTHYECKHIX
dbakTopoB: abWoTHUYeCKHWe, OWOTHYECKHEe, aHTpomoreHHble. OOmmMe 3aKOHOMEPHOCTH  JIEHCTBHS
skojornueckux ¢aktopoB. IIpaBumo wmmaMMyma (K. IHnpenrens, [O. Jlubux). TonepaHTHOCTH.
OBpHONOHTHBIE M CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue aktopsl. CBeT Kak 3KOIOTndecKuit ¢pakrop. [leiicTBre pa3HbIX y4aCcTKOB COJIHEYHOTO
CIIEKTpa HAa OpraHU3Mbl. ODKOJOTMYECKHWE TPYNNbl PACTEHUA M KUBOTHBIX [0 OTHOLIEHHIO K CBETY.
CurnanbHas poib cBeta. DoTonepuoausm.

Temmeparypa kak oskomormueckuid  Qaxrop. [leiictBue TemmepaTypbl Ha  OpraHHU3MBI.
[TolikunoTepMHbIE U TOMOMOTEPMHBIE OPTAHU3MBI. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTaHU3MBI.



Bnaxxnocts kak skonmorumueckuit akrop. IlpucnocoOnenus pacteHuidl K MOAJEPKAHUIO BOTHOTO
Oanmanca. Knaccudukanus pacTeHU# M0 OTHOIICHHUIO K Boje. [IpucrmocoOieHns XKHUBOTHBIX K M3MEHEHHIO
BOJHOT'O PEKUMA.

Cpenpbl 00UTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3IyIlIHAs, TIOUYBEHHAs, TITyOMHHAs! TIOITOYBEHHAS,
BHYTpHUOpraHu3MeHHasi. OU3UKO-XUMUYECKHE OCOOCHHOCTH cpesl oOuTaHusi opranuzMoB. [Ipucnocobnenus
OpPraHU3MOB K KU3HU B PA3HBIX CpEJiax.

buonornueckne putrmsl. BHemHue u BHyTpeHHHE pUTMBL. CyTOYHBIE WU TOAUYHBIE PUTMBI.
[Tprcnoco0aeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUH KU3HU.

XKuznennsie Gopmbl opranuzmMoB. [lonstue o xu3HeHHOH (opme. XKusHenHnsie GopmMbl pacTeHuit:
NEpeBbs, KYCTapHUKH, KYyCTapHUYKH, MHOTOJICTHHUE TpPaBbl, OJHOJETHHE TpaBbl. JKu3HEHHBIE (HOPMBI
JKUBOTHBIX: TUAPOOHUOHTHI, TEOOMOHTHI, a9pOOHOHTHEL. OCOOCHHOCTH CTPOCHUS U 00pa3a KU3HH.

buotnueckne dakroppl. Buasl OMOTHYECKMX B3aUMOJCUCTBUHN: KOHKYPEHIUS, XHWITHUYECTBO,
cumMbOro3 u ero ¢opmel. Ilapasutusm, Koomepaius, MyTyalu3M, KOMMEHCAIU3M (KBapTHUPAHTCTBO,
HaxJieOHIuecTBO). Herpoduueckue B3aumoneicTBus (Tonudeckue, Gpopuueckue, padbpudeckue). 3HaUCHUE
OMOTHYECKUX B3aUMOACUCTBUM JJis CYIIECTBOBAHHUS OpPraHM3MOB B cpele obOurtanusa. [IpuHuun
KOHKYPEHTHOT'O UCKIIFOUEHHS.

JdemoHcTpanuu

Tabmuiel U cxembl: «DKoyorudeckue (akTopbn, «CBETOBOU CHEKTP», «IKOJIOTHUYECKHUE TPYIIIIBI
JKUBOTHBIX MO OTHOIIEHUIO K CBETY», «TEIJIOKPOBHBIE >XUBOTHBIE», «XOJOJHOKPOBHBIE HUBOTHBIEY,
«DU3HOJIOTHYECKHE aIaNTalluU KUBOTHBIX», «Cpellbl 0OUTaHUsI OpraHu3MoB», «buonornueckue puTMbI,
«OKusznennsle Gopmbl pacteHuit», «Ku3HeHHble (OPMBI )KUBOTHBIX», «DKOCUCTEMA MIMPOKOIMCTBEHHOTO
jmeca», «JKocucTemMa XBoWHoro Jeca», «llenmu nuranus», «XunHudectBoy, «llapazutuzmy»,
«Konkypenmusny, «Cumomnos», «KoMmMeHcanuzm.

O6opynoBanue: repbdapuu pacTeHH M KUBOTHBIX, MPUCIOCOOJEHHBIX K BIMSIHHUIO Pa3IHMYHBIX
9KOJIOTUYECKHX (PaKTOPOB, TepOapvH CBETOIIOOMBBIX, TCHENIOOMBBIX M TEHEBBIHOCIHMBBIX PACTEHUH,
CBETOJIIOOMBBIC, TEHEMOOWBBIE W TCHEBBIHOCIMBBIE KOMHATHBIC pACTEHUs, repOapud W KOJUICKIUU
TETUIONIOOMBBIX, 3MMOCTOMKHX, MOPO30YyCTOMYMBBIX PACTCHUH, UyUena ITUI] U 3Bepeld, repbapun pacTeHHiH,
OTHOCSIIMXCS K TUrpoduram, kcepoduraM, Mme3opuTamM, KOMHATHBIE PACTEHUS JAHHBIX TPYII, KOJIEKIUU
YKUBOTHBIX, OOUTAIOIINX B Pa3HBIX cpenax, repObapuu M KOJUJIEKLIUU PACTeHUU U >KUBOTHBIX, 00JIaaronInx
YepTaMu MPHUCTIOCOOICHHOCTH K CE30HHBIM U3MEHEHUSM YCIIOBUH KHU3HU, TepOapiu M KOJIJICKIIUU pacTEHUN
U OKUBOTHBIX DPA3JIMYHBIX JKU3HEHHBIX (OpPM, KOJJIEKIHUH >KUBOTHBIX, YYaCTBYIOIIUX B Pa3IAYHBIX
OMOTHYECKUX B3aUMOJCHCTBUIX.

JladopaTopnasi padora «BrIsBieHE TPUCTIOCOOICHUI OPTaHU3MOB K BIIUSTHHIO CBETAY.

JlaGopaTopHas pa6oTa «BrIsgBneHHE TPUCTTOCOOICHUN OPTaHU3MOB K BIUSTHHIO TEMIIEPATyPhI».

JlaGopaTopHasi paboTa «AHATOMUYECKHNE OCOOCHHOCTH PACTEHHI U3 PA3HBIX MECT OOUTAHUS.

Tema 8. JkoJiorusi BUA0B U MOMYJIS LU

DKoJoru4eckre XapakTepucTuku mnonyisiuu. I[lomynsuus kak Ouonoruueckas cucrema. Poib
HEOJTHOPOJHOCTH Cpenbl, (hU3MUECKUX OaphbepoB U OCOOCHHOCTEH OMOJIOTHMU BHIOB B (DOpMHpOBaAHUHU
MPOCTPAHCTBEHHOW CTPYKTYPHI MOMysiiuii. OCHOBHBIEC MMOKA3aTENN MOIMYJISIUU: YUCICHHOCTb, MIJIOTHOCTb,
BO3pAcCTHAas U MOJIOBAs CTPYKTYpPaA, POKIaEMOCTh, IPUPOCT, TEMI POCTA, CMEPTHOCTh, MUTPALIUSI.

DKoJIoru4ecKasl CTpyKTypa nomyiasiuuy. OLeHKa YUCIEHHOCTH NOoNysauuy. JIuHaMuKa NonyJssinuu 1
e€ perymsiuus. buotmdeckuil nmoreHuMan nomyasuud. MoaenupoBaHWe AMHAMUKM nomyisiuu. Kpusbie
pocta 4YucieHHOCTH monyisiuuud. KpuBble BbDKMBaHMS. Perynduuss YUCICHHOCTH MOMYJSLMMA: POJib



(GakToOpoB, 3aBUCAINIMX W HE 3aBHCAIIUX OT IUIOTHOCTH. ODKOJIOTMYeCKHWe cTpareruu BuaoB (- m K-
CTpaTErum).

[Tonsitne 00 sKoNOTMYECKON HuUIe Buaa. Mecroobutanwe. MHOromepHas MOJEIb 3KOJIOTHYECKOM
Hum J[x.M. XatunHcona. Pa3mepsl sxonorndeckoi Hud. [loTeHimanpHas U peain30BaHHasi HUILIN.

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

3aKOHOMEPHOCTH MTOBEJCHUS U MUTPALINil )KUBOTHBIX. bruosiornueckue nHBa3uu 4y KepOJHbIX BUJIOB.

JdemoHcTpanuu

IToprper: [Ix. M. XaTunHCOH.

TabmuIel 1 cXembl: «DKOJOTHYECKUE XapaKTePUCTHKU MOMYISIny, « [ IpocTpaHCcTBeHHAs CTPYKTypa
nonyasiuuny, «Bo3pacTHple nupamMuAbel NOMysnuu», «CKOPOCTh 3aceleHus IOBEPXHOCTH 3eMIIHU
pa3IMYHBIMU OpraHu3Mamm», «Mogenb s3konornyeckoit Humm JIx. M. XaTuunconay.

O6opynoBanue: repOapuu paCTCHHA, KOJUIEKIIUU KUBOTHBIX.

JlaGopaTopHas padora «IIpucnocoOneHust CeMsH pacTeHUI K PacCeICHUIO.

Tema 9. Dxo0rusi cood0IIECTB. DKOJOTNYECKHE CUCTEMBI.

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

DxocuctemMa Kak OTKpeITas cuctema (A. k. Tencnu). DyHKIHMOHAIBHBIE OJIOKM OPraHWU3MOB B
HKOCHUCTEME: TPOJIYLEHTH, KOHCYMEHTHI, peayleHThl. Tpoduueckue ypoBHU. Tpoduueckue 1enu M CeTH.
AbGuotnueckue 01oku 3KocucteM. [1ouBbI 1 MBI B 3KOcHcTeMax. KpyroBopoT BelecTB ¥ MOTOK YHEPTHH B
3KOCHCTEME.

OcCHOBHBIE MOKa3aTeau 3KOCUCTEMBL. bromMacca M mpoayKuus. DKOJOTMYECKHE MHUPAMHUJIBI YUCEN,
Oromacchl U YHEPTUH.

Hunamuka  sxocucmem. Kamacmpoguueckue nepecmpoiiku. @Pnykmyayuu. HarmpaBneHHbIC
3aKOHOMEpPHBIE CMEHBI COOOLIECTB — cyKileccuu. [lepBUUHBIE U BTOPUYHBIE CYKIIECCUM M UX HPUYHHBL.
AHTpPONIOTEHHBIE BO3JICUCTBHS Ha cykueccuu. KiommakcHoe coobmectBo. buopasHooOpa3ue W moiaHOTa
KPYrOBOpPOTa BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[IpupoaHble PKOCUCTEMBI. JKOCUCHEMbL 03€D U peK. DKocUcmembl Mopel U OKeanog. IKocucmembl
MYHOp, 1eco8, cmenetl, NYyCmbvlHb.

AHTpPOINOreHHbIE IKOCUCTEMBI. ATpo3KOocUcTeEMa. ATporeH03. Pa3nnuus Mexay aHTPONOTEHHBIMU U
MPUPOJHBIMHU YKOCUCTEMAMHU.

Yp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucrteM. lopoackas ¢mopa u  ¢ayHa.
CunHaHTpomnuM3aIysl Topojackoi ¢ayHsl. buonmornueckoe W X03sMHWCTBEHHOE 3HAYCHHE arpodKOCHUCTEM U
ypOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aMMOJEHCTBHMI OpraHM3MOB B 3KOocHcTeMax. Poib
Kackaonozo sggexma u udos-30uguxamopos (Kiouesvix 6u008) 6 (OYHKYUOHUPOBAHUU IKOCUCIEM.
IlepeHOC 3HEPrUM U BEIIECTB MEXKAY CMEKHBIMUA IKOCUCTEMAMHU. Y CTOMYMBOCTh OPraHU3MOB, MOMYJIALUN U
3KOCHCTEM B YCJIOBHSAX €CTECTBEHHBIX U aHTPOIIOIE€HHBIX BO3/IEUCTBUM.

Mexanusmbl 8030elicmeus 3a2pA3HeHUll PA3HLIX MUN08 HA CYOOP2AHUBSMEHHOM, Op2AHUMEHHOM,
NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbl 3IKONOSUYECKO20 HOPMUPOBAHUS AHMPONO2EHHO20
8030eticmaus. MeTof070THsl MOHUTOPUHTA €CTECTBEHHBIX U AaHTPOIIOT€HHBIX SKOCUCTEM.

JdemoHcTpanuu

[optper: A. Jlx. Tencau.

Tabmuer u  cxembl: «CTpykTypa OWOIEHO3a», «IKOCHUCTEMA IUPOKOIUCTBEHHOTO JIEcay,
«JKocucTeMa XBOMHOTO Jjecay, «DyHKIHUOHAJIBbHBIE TPYINIbLl OPraHU3MOB B 3KocHcTeMe», «KpyroBopor



BEIIECTB B dKocucTeMey, «llenu nutanus (macTOUIIHAS, NETPUTHAS)», «IKOIOTUYECKAs MPAMU/Ia YUCEI,
«DKoyornueckas mupamua Ouomacce», «IKOJIOTHUYECKas MUpaMuaa dHeprumy», «O0pa3zoBaHue 00i0TaY,
«llepBuunas cykueccus», «BoccTaHOBIEHHE Jieca MOCE MOoXKapay, «IKOCHUCTEMA 03€pay, «ATPOLEHO3Y,
«KpyroBopoT BelIecTB U MOTOK SHEPTUU B arpoieHosey, «IIpumepsl ypoosKocucTemM».

ObopynoBanue: repbapuM pacTeHUi, KOJUIEKIMH HACEKOMBIX, 4ydeda MNTHUI] M 3Bepel, repbapuu
KYJIBTYPHBIX U JJUKOPACTYIIUX PACTCHHM, aKBApUYM KaK MOJIEIb SKOCUCTEMBI.

IIpakTuyeckasi padora «3yueHnue u onrcanne ypo0IKOCUCTEMBI».

Jladoparopnasi padora «l3ydeHue pazHOOOpa3usi MEIKUX MOYBEHHBIX UYJICHHUCTOHOTHUX B Pa3HBIX
HKOCHUCTEMAX .

IKCKypeusi «DKCKYypCHUsl B THIIMUHBINA OHOreoreHo3 (B a1yopaBy, Oepe3HsK, €IbHUK, HA CYyXOJ0JIbHBIH
WJIM TIOMMEHHBIN JIYT, 03€PO, O0JI0TO)».

IKeKypeHsi «IKCKYPCHsI B arpO3KOCUCTEMY (Ha TT0JI€ WM B TETNTUYHOE XO3SUCTBO)».

Tema 10. Buocdepa — rinodanpHas IKocucTEMA

Buocdepa — oOmeruanerapnas o0ojodyka 3emild, TAE CYIIECTBYET WJIM CYIIECTBOBAja J>KU3Hb.
PasButne mpexacraBnennii o 6mochepe B Tpymax 3. 3rocca. Yuenue B. U. Bepmaackoro o Ouocdepe.
O6nactu 6uocteps! u €€ coctan. XKuBoe BeniecTBo OMocdepsl U ero GyHKIIUH.

3aKOHOMEPHOCTH  cymiecTBoBaHus Ouocdepbl. OcobeHHocTn Owochepbl Kak  ri00adbHOM
sKocucTeMbl. JlnHaMu4eckoe paBHoBecue B 6rocgepe. KpyroBopoTsl BemiecTB M OMOT€OXMMUYECKHE [TUKIIBI
(yrmepona, azota). PurmMuuHoCTh siBNeHU B Onocdepe.

3onanbHOCTE OnMocheprl. [lonstne o O6mome. OCHOBHBIE OMOMBI CYIIW: TYHJpa, XBOWHBIC Jeca,
CMEIIaHHble ¥ HIMPOKOJIMCTBEHHBIE Jieca, CTEMH, CaBaHHBI, MYCThIHU, TPOIMHMUYECKUE JIeCa, BBICOKOTOPbSI.
KiuMar, pacTUTEeNbHBIH U )KUBOTHBIN MUP OMOMOB CYIIIH.

CrpykTypa 1 GyHKIHS KHUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHIAIA U OMOC(hEpHbIX (PyHKINH.

JdemoHcTpanuu

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

Tabmumet u cxemsl: «['eochepsr 3emmn», «KpyroBopot azora B npupoje», «Kpyrosopor yriepona B
npupone», «Kpyroopor kucioponga B mpupoae», «KpyroBopot Boabl B mpupoje», «OCHOBHBIE OHOMBI
cymmny, «Knumarndeckue nosica 3emnmn», «Tynapay, «Taitray, «Cmemannsiid jiec», «1InpokoaucTBEHHbIN
necy, «Crenby, «CaBanHay, «IlycToiHsy, « Tponudyeckuil gec.

O6opynoBanue: repOapuu pacCTeHUIA pa3HbIX OMOMOB, KOJUICKITHH KUBOTHBIX.

Tema 11. Yesi0BeKk 1 OKpYKawIIas cpeaa

DKOJIOTHYECKHE KPHW3WUChl W WX NpUYuHBL. BosnmelicTBue dYenoBeka Ha Ouocdepy. 3arps3HeHHE
BO3AYIIHOU cpeabl. OXpaHa Bo3Ayxa. 3arpsisHEeHHE BOAHOM cpenbl. OxpaHa BOJHBIX pecypcoB. Pazpymienue
nouBbl. OXpaHa MOYBEHHBIX pecypcoB. M3MeHnenue kimmara.

AHTpPOIIOTEHHOE BO3/ICHCTBUE HA PACTHTENbHBIM M JKUBOTHBIA Mup. OXpaHa pacTUTEIBHOTO U
KUBOTHOTO Mupa. OCHOBHbIE NPUHIUIBI OXpaHbl npupoasl. Kpacueie kuuru. Ocobo oxpaHsemble
npupoaasie Tepputopun (OOIIT). boranndeckue caabl ¥ 300JI0THIECKHE TTAPKHU.

OCHOBHBIC TMPUHIUIBI YCTOWYMUBOTO pPa3BUTHs YEJIOBEUECTBA W MPUPOJLL. PammoHanbHOE
IPUPOIONONIB30BAHNE U COXpaHEHHE OHMOJIOrmyeckoro paszHooOpasus 3emiu. OOmMe 3aKOHOMEPHOCTH
IJI00ANBHBIX JKOJIOTUYECKUX KpU3HCOB. OCOOEHHOCTH COBPEMEHHOTO0 Kpu3HCa U €ro BeposTHbIC
MOCIIEACTBHSL.

Pa3Butue MeTOOB MOHUTOPHUHIA pPa3BUTHS OMNACHBIX TEXHOTCHHBIX mpoueccoB. CucmemHovlie
uccne008anusi nepexooa K pecypcocoepezarowell U KOHKYPEHMOCNOCOOHOU 3Hepeemuke. buonozuueckoe
pasHoobpasue u duopecypcol. Hayuonanonvie ungopmayuonnvie cucmemvl, obecneuusaioujue 00Cmyn K



uHgopmayuu no COCMOSHUIO OMOENbHBIX U008 U IKocucmem. OcHO8bl IKOpeadUIUMAayuU IKOCUCeM U
cnocob06 60pvobL ¢ buonospexcoeHusMU. Pekoncmpykyus MOPCKUX U HA3EMHBIX IKOCUCTEM.
JdemoHcTpanuu
Tabmumpl u  cxeMbl: «3arpssHeHne aTMocdepsl», «3arps3HeHue ruapocheprb», «3arps3HEHHE
nouBbl», «[lapaukoBeii  3PdexT», «Ocobo oxpaHseMble TPHUPOJIHBIE TeppuTOopuU», «Momenu
YIPaBISIEMOTO MUPAY.
O6GopynoBanue: Qororpadum oxpaHsSEMbIX pacTeHM W KUBOTHBIX KpacHoi &kHurum Poccuiickoit
®enepanun, KpacHoW KHUTH peruoHa.

IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'H HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnmuBaeT TpeOOBAHUS K pe3yJbTaTaM OCBOCHUSI 00YJaIOMUMHUCS MPOTPaMM
cpenHero odmiero 06pa3oBaHus: JMYHOCTHBIE, METAIIPEIMETHBIEC U ITPEIMETHBIE.

B cTpyKkType TMUHOCTHBIX Pe3yJbTaTOB OCBOCHHS MMPOTrPaMMbl IO OMOJIOTUH BBIJIEJIECHBI CIEAYIONINE
COCTABJISAIOIIME: OCO3ZHAHUE 00YUAIOIIMMHUCS POCCUICKOMN Ipa)K/1aHCKOM NASHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIFHOCTH U CaMOOTIPENICIICHUIO, Haluyue Momusayuu K 00y4eHHI0 OUOJIOTHH,
yenenanpasieHHoe pazeumiie BHyTPEHHUX YOEXKACHUM TMYHOCTH Ha OCHOBE KITIOUEBBIX IIEHHOCTEH U
HCTOPUYECKHUX TPATULUI pa3BUTHSI OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00yUYaIOUTNXCS
PYKOBOACTBOBATHCS B CBOEH JIEATEILHOCTH IIEHHOCTHO-CMBICJIIOBBIMU YCTaHOBKAMM, MPUCYIIIUMHU CUCTEME
OMOJIOTUYECKOTr0 00pa30BaHUs, HAIUYUE NPABOCO3HAHUS YKOTOTHUECKON KyIbTYPBl, CHOCOOHOCMU CMABUMb
LEIU U CTPOUTH KU3HECHHBIE TUIAHBI.

JIndHOCTHBIE pe3ybTaThl OCBOCHUS MPOTPaMMbI IO OMOJIOTUH JOCTUTAIOTCS B €JMHCTBE YUeOHOI 1
BOCITUTATEIbHOM IE€ITEIbHOCTU B COOTBETCTBUU C TPAIULIMOHHBIMU POCCUMCKUMU COIMOKYJIBTYPHBIMH,
UCTOPUYECKUMH U TyXOBHO-HPABCTBEHHBIMU IICHHOCTSIMU, PUHATHIMU B OOIIIECTBE MTPaBUIIAMUA U HOPMaMHU
MOBE/ICHUS U CIIOCOOCTBYIOT MPOIEcCCaM CaMOIIO3HAHMSI, CAMOBOCIIUTAHUSI M CAMOPA3BUTHS, Pa3BUTHUS
BHYTPEHHEN MO3ULUHN JUYHOCTH, TATPUOTHU3MA U YBAKECHHUS K 3AKOHY U ITPABONOPAJIKY, YEJIOBEKY Tpyia U
CTaplieMy MOKOJICHUIO, B3AUMHOTO YBaKEHUSI, 0EPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIIEAHUIO U
TpaauLMsAM MHOTOHAIMOHAJILHOTO HapoAaa Poccuiickon denepaunu, NpUpoOae U OKPYXKAKOIIEH Cpeae.

JInaHOCTHBIE pe3ybTaThl OCBOCHUS Y4eOHOTo peameTa «bronorus» A0KHBI OTpakaTh TOTOBHOCTh
U CIIOCOOHOCTH 00yYaromuXxcs pyKOBOACTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEH MO3ULIMEN JINYHOCTH,
CUCTEMOU IIEHHOCTHBIX OPUEHTAIIHIA, TO3UTHBHBIX BHYTPEHHHUX YOEXKIEHUH, COOTBETCTBYIOIINX
TPaIUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBA, pACIIUPEHHUE )KU3HEHHOTO OIBITA U OTBITa
JIeATEIbHOCTH B IIPOLIECCE PEAIM3aL OCHOBHBIX HAIIPaBJICHUN BOCIIUTATENbHOMN 1E€ATEIBHOCTH, B TOM
YHUCJIE B YaCTHU:

1) rpaIaHCKOro BOCIIUTAHUS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKOM MO3UIIUK 00YUYAIOIIErocsi Kak aKTHBHOTO U OTBETCTBEHHOTO YJIeHA
POCCHICKOTO O0IIIEeCTRA;

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

TOTOBHOCTH K COBMECTHOW TBOPUYECKOU JIEATEITHHOCTH MPU CO3IaHUN YUEOHBIX MPOCKTOB, PEIICHUN
y4eOHBIX ¥ MO3HABATEIHHBIX 3a/1a4, BBITOJIHEHUN OMOIOTHYECKUX IKCIIEPUMEHTOB;



CIIOCOOHOCTH OTPEAETATH COOCTBEHHYIO MO3UITUIO MO OTHOIICHUIO K SIBICHUSAM COBPEMEHHOMN KH3HU
U OOBSCHATH €;

YMEHHE YUYUTHIBATh B CBOUX JACUCTBUIX HEOOXOAUMOCTh KOHCTPYKTUBHOTO B3aUMOJICHCTBUS JTIOACH C
Pa3HBIMH YOSKICHUSAMU, KYJIbTYPHBIMU [IEHHOCTSMHU U COLUATIBHBIM MOJIOKEHUEM;

TOTOBHOCTH K COTPYIHUYECTBY B MTPOIIECCE COBMECTHOTO BBIMOTHEHUS YU€OHBIX, IO3HABATEIHHBIX U
UCCJICIOBATEIBCKUX 3a]1a4, YBAKUTEIBHOTO OTHONICHUS K MHEHHUIO ONITIOHEHTOB MPU OOCYKICHUH CITOPHBIX
BOIPOCOB OMOJIOTUYECKOTO CO/ICPIKAHMUS,;

TOTOBHOCTh K T'YMaHUTApPHOU U BOJIOHTEPCKOM IEATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

c(OPMHPOBAHHOCTh POCCUNCKOM Ipa)K1aHCKOM MACHTUYHOCTH, MATPUOTU3MA, YBAXKECHHUS K CBOEMY
Hapoay, YyBCTBa OTBETCTBEHHOCTH nepea PoarHo, ropaocTH 3a CBOM Kpai, cBoro PoauHy, CBOH A3bIK U
KYJIbTYpY, IPOILIOE U HACTOSIIIEE MHOIOHAIIMOHAIBHOTO Hapoaa Poccny;

LIEHHOCTHOE OTHOIICHUE K TPUPOJHOMY HACIEAUIO U TAMATHUKAM IPUPOAbI, JOCTUKEHUsIM Poccun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPY/E;

CIIOCOOHOCTH OLIEHMBATh BKJIAJ POCCUNCKHUX YYEHBIX B CTAHOBJICHHE U pa3BUTHE OUOJIOTHH,
MOHMMAaHUS 3HaYEHUsI OMOJIOTMH B TO3HAHUU 3aKOHOB MPUPOJIBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO
00111eCTBa;

uzeiHast yOe:KIEHHOCTh, TOTOBHOCTH K CITY>K€HHUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTH 32 €T0
cyas0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LIEHHOCTEH POCCUHUCKOTO HApOa;

c(OpPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STHUECKOTO TIOBEICHUS;

CIIOCOOHOCTH OILIEHUBATH CUTYAIUIO U IPUHUMATh OCO3HAHHBIC PEIICHUS, OPHCHTUPYSICH Ha
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOIO OYAylIero;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POJMUTEIISAM, CO3/IaHUI0 CEMbU HA OCHOBE OCO3HAHHOTO MPUHATHUS
LIEHHOCTEN CEMENHOM KU3HU B COOTBETCTBUHU C TpaAULIUAMU Hapo1oB Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS:

ACTETHUYECKOE OTHOILIEHUE K MUPY, BKJIIOUas 3CTETUKY ObITa, HAYYHOT'O U TEXHUYECKOTO TBOPUECTBA,
CropTa, TpyJa, OOIIECTBEHHBIX OTHOIICHUI;

MMOHUMaHUE SMOLMOHAIIBHOTO BO3CHCTBUS KUBOW IMPUPOBI U €€ LIEHHOCTH;

TOTOBHOCTB K CAMOBBIPAXKEHHUIO B Pa3HbIX BHUJIaX UCKYCCTBA, CTPEMJICHHE MPOSIBIIATh KaueCTBA
TBOPYECKOM JIMYHOCTH;

5) ¢pusuveckoro BocnuTanus, GopMupoBaHNS KYJbTYPHI 310POBbS M IMOLMOHAJIBHOTO
Os1aromostyqusi:

MOHUMaHHWE W pealin3alius 3I0pOBOro U 0€301acHOro 00pasa KU3HU (3I0pOBOE MUTAHUE, COOJIOICHNE
TUTUEHUYECKUX MPaBUJI U HOPM, cOaTaHCUPOBAHHBIN PEKUM 3aHATUHN U OT/AbIXA, PETYIspHas pu3ndeckas
AKTUBHOCTH), OEPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K COOCTBEHHOMY (PH3UYECKOMY H
IICUXUUYECKOMY 3/I0POBBIO;

MOHMMAaHNE EHHOCTU MPaBUJI MHAWBUIYAJIbHOTO U KOJUIEKTUBHOTO 0€30MacHOr0o MOBEICHNUS B
CUTYyalUAX, YTPOXKAIOIIUX 300POBbIO U )KU3HU JIIOACH;

OCO3HaHUE TOCIEACTBHIA U HEMPUATHS BPEIHBIX MPUBBIYEK (YIOTPEOICHUS AIKOTOJIsl, HAPKOTHKOB,
KYpEHHUS);

6) TPy10BOT0 BOCIIUTAHMS:



TOTOBHOCTb K TPYZY, OCO3HaHUE LIEHHOCTH MacTepCTBa, TPYI0JIto0ue;

TOTOBHOCTb K aKTUBHOM AEATEIbHOCTH TEXHOJIOIMUECKOM U COLIMAJIbHOM HAIIPaBIEHHOCTH,
CHOCOOHOCTh MHULIMUPOBATh, TNIAHUPOBATH U CAMOCTOSITEIIBHO BBIITOJIHATH TAKYIO J€STEIbHOCTD;

UHTEpEC K pa3InyHbIM chepaM npodeccOHATBHON AEATEIbHOCTH, YMEHHUE COBEPIIATh OCO3HAHHBIN
BBIOOp Oynymiei npodeccuu u peann30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TUIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BAHUIO HA MPOTSKEHUU BCEH KHU3HH;

7) IKOJIOrM4eCcKOro BOCIIMTAHUS:

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

MOBBIIIEHUE YPOBHSI 9KOJIOTUYECKOH KYIbTYpbI: IPHOOPETEHHE OIbITA TUIAHUPOBAHUS TIOCTYITKOB U
OLICHKHU MX BO3MOKHBIX ITOCIIEACTBHUM [UIsl OKPYKAIOIEN Cpeabl;

0CO3HaHME ITI00AIIBHOTO XapaKTepa 3KOJ0OIMYECKUX IPoOIeM U IyTel UX peLIeHHUs;

CIOCOOHOCTH MCIIOJIB30BaTh MIPHOOpPETaeMble MPU U3yYSHUN OMOJIOTUH 3HAHUS U YMEHUS IPU
peleHnH pooiieM, CBA3aHHBIX C PAllMOHAIBHBIM IIPHPOJIONIONIB30BAaHIEM (COOIIOCHNE TIPABUIT TOBECHUS
B IIPUPOJIE, HATIPABICHHBIX HA COXPAaHCHUE PABHOBECHS B DKOCUCTEMAX, OXPAHY BUIOB, JKOCHCTEM,
ouocdepsl);

AKTUBHOE HEMPUSATUE IEUCTBUI, MPUHOCSIIMNX BPEa OKPYKaAIOIIEH TPUPOAHOMN Cpesie, YMEHUE
IPOTHO3UPOBATh HEOIArONPHUATHBIE SKOJIOTUUECKUE TIOCIEACTBUS MPEANPUHIMAEMBIX TEHCTBUNA U
IIpeoTBpallaTh UX;

HaJINYMe Pa3BUTOrO HKOJIOTHYECKOTO MBILIUIEHUS, SKOJIOTUYECKON KYIbTYPBI, ONBITA JEATEIBHOCTH
9KOJIOTMYECKON HApPaBICHHOCTH, YMEHUS PYKOBOACTBOBATHCS UMH B MI03HABATEIbHOW, KOMMYHHUKaTUBHOU
U COLIMAJIBHOU MTPAKTUKE, TOTOBHOCTH K YYaCTHUIO B IIPAKTUYECKOM ACATEIBHOCTH 3KOJIOTUYECKON
HaIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOIO MO3HAHUSA:

Cc(OPMHPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKHU U
0O0IIeCTBEHHOH MPaKTHUKH, OCHOBAHHOT'O Ha JMAJIOTe KYJIbTYp, CIIOCOOCTBYIOIIEr0 OCO3HAHUIO CBOETO MECTa
B IIOJIUKYJIBTYPHOM MUPE;

COBEPUICHCTBOBAHUE S3bIKOBOM M YUTATEIBCKOM KYJIbTYPBI KAK CPEJCTBA B3AUMOACUCTBHS MEXKAY
JIObMU U NTO3HAHUS MUPA;

NOHMMaHHe creunuKr OUOJIOTUH KaK HAYKH, OCO3HAHUS €€ poyid B (POPMHUPOBAHNH PALTIOHAIBHOTO
HAYYHOTO MBIIUICHHUSI, CO3JaHUHU 1[eIOCTHOTO MIPECTABICHUs 00 OKpPYKAIOIIEM MHUPE KaK O €AUHCTBE
IPUPO/IBI, YEJIOBEKA U OOIIECTBA, B TO3HAHUU IPUPOAHBIX 3aKOHOMEPHOCTEH U pEeLICHUH IIPOo0IIeM
COXpPaHEHHUs MPUPOAHOIO PABHOBECUS;

yOeKIEHHOCTH B 3HAYMMOCTH OMOJIOTUH JJISi COBPEMEHHOM IIMBUIIU3AIMH: 00ECTIeYeHUSI HOBOTO
YPOBHSI Pa3BUTHsI MEAULIMHBI, CO3JaHUE TIEPCIEKTUBHBIX OMOTEXHOJIOTHIA, CIIOCOOHBIX pelIaTh pecypcHbIe
Ipo0JIeMbI pa3BUTHS YEJIOBEUECTBA, OUCKA ITYTEH BBIXOAA U3 ITI00AJIBHBIX SKOJIOTUYECKUX MPOOIeM U
o0ecreyeHus nepexoa K ycToHuMBOMY pa3BUTHIO, pallMOHAJIbHOMY HCIOIb30BAHUIO IPUPOIAHBIX PECYPCOB
¥ (OPMHUPOBAHUIO HOBBIX CTaHAAPTOB )KU3HU;

3aMHTEPECOBAHHOCTH B IMOJIYY€HUHN OMOJOTMUYECKUX 3HAHUH B IEJISAX MMOBBIIICHUS O0IIEH KyIbTYpHI,
€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH, KaK COCTAaBHOM 4acTH (PyHKLMOHAIBHON IPaMOTHOCTH 00yJaroIuxcs,
dbopMupyeMOil P U3ydeHUH OUOJIOTHH;

NOHMMAaHHE CYIIHOCTH METOOB NIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH
UCIIOJIb30BAaTh MOTy4aeMble 3HAHUSI JUI aHaTTU3a U OOBSICHEHUS SIBICHUH OKPYKAIOLIEr0 MUpa U



MPpOUCXOAAIIHNX B HEM I/I3MGHGHHI>'I, YMCHUC [CJIaThb O6OCHOBaHHBIe 3aKIIFOYCHHA HA OCHOBC HAYYHBIX q)aKTOB
" UMCIOIHUXCA NAHHBIX € ICJIBIO MTOJYUCHUA TOCTOBCPHBIX BHIBOIOB;

CIOCOOHOCTh CAMOCTOSITEIIHHO MCIIOJIb30BaTh OMOIOTHUYECKIE 3HAHUS JIUIsl PEIICHHSI TPOOJIEM B
peaTbHBIX JKU3HEHHBIX CUTYAIIHsX;

OCO3HaHHUEC LICHHOCTHU HaYQHOﬁ ACATCIIBHOCTH, TOTOBHOCTH OCYIICCTBJIATH IIPOCKTHYIO U
HCCICAOBATCIILCKYIO ACATCIIBHOCTD HHAUBUAYAJIbHO U B I'PYIIIIC,

TOTOBHOCTB U CITOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BAHHIO, K aKTHBHOMY
TIOJTYYCHHUIO HOBBIX 3HAHUH 110 OMOJIOTHH B COOTBETCTBHH C )KU3HEHHBIMHU IMTOTPEOHOCTSIMH.

METANPEIMETHBIE PE3YJIbTATBI

MertanpeamMeTHbIe pe3yabTaThl OCBOSHUS y4eOHOTO TIpeaMeTa «bHoNorHs BKIIOYAIOT: 3HAYUMBIC
JU1s1 GOPMHUPOBAHUSI MUPOBO33PEHUS 00YJAIOIINXCS MEKIUCIUTUIMHAPHBIC (MEXKITPEAMETHBIC)
oOlieHay4YHbI€ TIOHATHS, OTPAXKAIOILKE [IEJIOCTHOCTh HAYYHOU KapTUHBI MUPA U CHEU(PUKY METO/I0B
MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHs, SBIICHUE, MPOIIECC, CUCTEMA,
HAy4YHBINA (DaKT, IPUHIIMIL, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHSI, UCCIIeIOBaHIE, HAOIIOICHNE,
U3MEepeHHe, SKCIIEPUMEHT U JApYyrue); yHUBEepcalbHbIe yueOHble NeiCTBUS (I03HABATEIbHBIE,
KOMMYHUKATHUBHBIE, PETYJIATUBHBIC), oOecrieunBaroniie ¢opMupoBanue GyHKIIMOHATBLHONW IPaMOTHOCTH 1
COLIMATTLHOM KOMITETEHITH 00YJarOIIMXCS; CIOCOOHOCTh O0YYaIOIINXCs UCIIOIB30BaTh OCBOCHHBIC
MEXIUCIUTUTMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS ¥ YHUBEPCaIbHbIC yueOHbIC ACHCTBHS B
MO3HABATEJIbHON M COIMAIbHOM MPAKTHUKE.

B pesynbpTaTe nzydeHus OMOJIOTHH Ha YPOBHE CPETHEr0 0011Iero 00pa3oBaHus Y 00yJaroerocs
OyayT cOpMHUPOBAHKI IO3HABATEIHLHBIC YHUBEPCATbHbIC yUeOHbBIE ICHCTBUS, KOMMYHUKATHBHBIC
YHHUBEpCaIbHbIC yueOHBIC ACUCTBUS, PETYISATUBHBIC YHUBEPCAIbHBIC YIeOHBIC JCHCTBHS, COBMECTHAS
JeSITEIbHOCTD.

MetanpeameTHbIe pe3ylnbTaThl OCBOCHHS MPOTrPaMMbl CPETHEr0 OOIIETr0 00pa30BaHUs JOJIKHBI
OTpaXkaTh:

OBiajeHNe YHHBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBbIe JJOrHYECKHUeE TeHCTBUS:

CaMOCTOSITENIbHO (POPMYIUPOBATH U aKTyaIU3UPOBATh MPOOJIEMY, pacCMaTpuBaTh €€ BCECTOPOHHE;

MCIIOJIb30BaTh IPU OCBOCHUHY 3HAHWHN MPUEMBI IOTHYECKOTO MBIIIIJICHUS (aHAIM3a, CHHTE3a,
CpaBHEHHSI, KJIaCCU(PUKALIUU, OOOOIICHHS ), PACKPHIBATH CMBICIT OMOJIOTUYECKUX MOHITHIA (BBIICIATH HX
XapaKTepHbIEC MPU3HAKU, YCTAaHABIUBATH CBSI3U C IPYTUMU MOHATUAMH );

OTIpEeeNATh LEeNH JeSTeIbHOCTH, 33a/1aBasi MapaMeTpbl U KPUTEPUU UX JOCTHKEHUSI, COOTHOCUTD
PE3YNBTATHI IEATEIBHOCTH C MIOCTABICHHBIMH LETISIMU;

UCIIOJIb30BaTh OMOJIOTHYECKHUE TOHITHS ISl O0bsICHEHUS (DAKTOB U SBIICHUM KUBOU MPUPOJIBL;

CTPOUTH JIOTUYECKUE PaCCyKICHUS (MHIYKTUBHBIC, 1€TYKTUBHBIC, IO aHATIOTHH ), BBISIBIISITD
3aKOHOMEPHOCTH U MTPOTUBOPEUHS B paCCMaTPUBAEMBbIX SBIICHUAX, (POPMYITHPOBATH BBIBOJBI U 3aKIIIOUCHUS;

MPUMEHSTh CXEMHO-MO/ICTbHBIE CPEICTBA IS PECTABIICHUS CYIIECTBEHHBIX CBSI3eH U OTHOIICHUN B
M3Yy4aeMbIX OMOJIOTHYECKUX 00BEKTaX, a TAK)KE MPOTHBOPEUUN PA3HOTO POJIA, BBISBICHHBIX B PA3IMYHBIX
WH(OPMAIMOHHBIX UCTOYHUKAX;

pa3pabarbIBaTh IJIaH pelieHus MpoOIeMbl ¢ YIETOM aHalIM3a UMEIOIUXCSI MaTePUATIbHBIX U
HeMaTepualbHBIX PECYpPCOB;



BHOCUTBH KOPPEKTHUBBI B JICATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB II€JIsIM, OIICHUBATh
PUCKH MOCIIEACTBUN 1EATEIBHOCTH;

KOOPJWHUPOBATH U BBHITOIHATH Pa0OTY B YCIOBHSAX PEAbHOTO, BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO
B3aUMOJCHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIILICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

2) 6a30BbIe HCCIET0BATEIbLCKHE IEHCTBHS:

BJIAJICTh HaBBIKAMH y4eOHO-HUCCIIEIOBATEILCKOM U TPOSKTHOM EATEIIbHOCTH, HABBIKAMH Pa3pEIICHUs
po0JIeM, CIIOCOOHOCTHIO i TOTOBHOCTBIO K CAMOCTOSATEIIEHOMY ITOMCKY METOJIOB PEUICHUS TPAKTUICCKUX
3a/1a4, MPUMEHEHHIO Pa3IMYHBIX METO/I0B TTO3HAHMS;

UCIIOJIb30BaTh PA3IMUHBIC BU/IbI JSSITEILHOCTH I10 MOJYYSHHIO HOBOT'O 3HAHUS, €r0 MHTEPIIPETAIUH,
npeoOpa30BaHUIO ¥ MPHUMEHEHHIO B YICOHBIX CUTYAIlUsX, B TOM YHCJIC TP CO3/IaHUM YUYCOHBIX U
COLIMATBHBIX TIPOCKTOB;

(GbopMUPOBATh HAYYHBI TUIT MBIIUICHUS, BIaIeTh HAYYHOU TEPMHHOIOTHEH, KIIFOUEBBIMU ITOHSATUSIMU
U METOJIAMH,

CTaBHUTh U POPMYIIMPOBATH COOCTBEHHBIE 3a/1a4H B 00Pa30BaTEILHON ACATEIBHOCTH U )KU3HEHHBIX
CUTYaIIHSX;

BBISIBIISITH IIPUYMHHO-CIICACTBEHHBIC CBSI3U M aKTyaJIM3UPOBATh 3314y, BBIIBUTATh THIIOTE3Y €€
pelIeHUs, HAXOJUTh apTyYMEHTBI AJIs JOKA3aTeIbCTBA CBOMX YTBEPKACHUMN, 3a1aBaTh MapaMeTpPhl U
KPUTEPUU PEIICHUS;

aHAJTM3UPOBATH MMOJTYYEHHBIE B XOJIC PEIICHHSI 3a/1a91 Pe3yJIbTaThl, KPUTHYECKU OLEHUBATH UX
JIOCTOBEPHOCTb, TPOTHO3MPOBATH U3MEHEHHE B HOBBIX YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

OCYILECTBIIATH II€JICHANIPABICHHBIH MMOUCK IEPEeHOCca CPEJCTB U CIIOCOOOB JICHCTBUS B
poeCCHOHAIBHYIO CPENY;

YMETh TIEPEHOCUTh 3HAHUS B IIO3HABATEIHHYIO U MPAKTHYECKYIO 00JIaCTH )KU3HEIEATSITLHOCTH,

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTATh HOBBIE HJICH, TIPE/UIaraTh OPUTHHAIBHBIE TIOJXObl U PEUICHHS], CTABUTH POOJIEMBI U
3aJ1auu, JOITYCKAIOIINE alTbTePHATHBHBIC PEIICHUS.

3) padora ¢ undgopmanmeii:

OPUEHTHPOBATHCS B PA3JIMYHBIX UCTOYHUKAX HH(pOpMALNH (TeKcTe yaeOHOTro ocoOusi, HayyHO-
MOMYJISIPHOM TUTEpaType, OMOIOTHUSCKUX CIIOBAPSX U CIIPABOYHUKAX, KOMITBIOTEPHBIX 0a3ax JaHHbBIX, B
WHTepHeTe), aHATM3UPOBaTh HH()OPMAIMIO pa3TMYHBIX BUJOB U (JOPM MPEICTABICHHS, KPUTUICCKH
OILICHUBATh €€ JIOCTOBEPHOCTh ¥ HEITPOTHBOPEUHBOCTH;

(dopMyIHpOBaTh 3aIPOCH] U TPUMEHSATH Pa3IMYHbIE METO/IbI IIPU TIOUCKE U 0TOOpE OMOJIOTHYECKON
uH(pOpMaIiK, HEOOXOAUMO JIJIsl BBIMTOTHEHUS YIeOHBIX 3a7a4;

proOpETaTh OMBIT MCIIOJIE30BaHMS HH()OPMAIIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH,
COBEPILICHCTBOBATh KYJIbTYPY aKTHUBHOTO UCIIOJIB30BAHUS PA3ITUYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BEIOMPATh ONTUMANIBHYIO (hOpMY MPEICTaBICHHS OMOJI0rHYecKor HHPOpMALUU
(cxembl, rpaduKH, TUarpaMMBbl, TaOJIHIIbI, PUCYHKH U JPYTOe);

UCTIOJIB30BaTh HAYYHBIN SI3BIK B KAUECTBE CPEICTBA MPH paboTe ¢ OMOJIOTHYECKON HHPOpMALIHEH:
MPUMEHATh XUMUYECKHE, (U3NIECKHUE U MaTEeMaTUUECKHUE 3HAaKH M CHMBOJIBI, OpMYJIbl, aO0OpeBHUaTypy,
HOMEHKJIATypy, UCIIOJIb30BaTh U MPE0Opa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATIISTHOCTH;

BJIQ/ICTh HABBIKAMU PACMO3HABAHUS U 3aIUTH HHPOpPMAIH, HHOOPMAIIMOHHONW O€30TTaCHOCTH
JMYHOCTH.



OBjajeHne YHHBEPCATbHBIMH KOMMYHHUKATHBHBIMH € CTBUSIMU:

1) o6menmne:

OCYIIECTBIISITh KOMMYHHUKAIIMH BO BCeX cpepax >KU3HU, aKTUBHO Y4aCTBOBAThH B AHAJIOTE WU
JTUCKYCCHH TI0 CYIIECTBY 00CyKIaeMoi TeMbl (yMEHHE 3a/1aBaTh BOMPOCHI, BBICKA3bIBATh CY)KJICHUS
OTHOCHUTEIILHO BBITIOJIHEHUS TIPEIaraeMoi 3a/1a4u, YUUTHIBATh HHTEPECHI M COTJIACOBAHHOCTH TIO3HIIHIA
JIPYTUX YYaCTHUKOB JMAJIOTa WU JUCKYCCHUH ),

pacrno3HaBaTh HeBepOallbHbIE CpeIcTBA OOLIEHUS, IOHUMATh 3HAUEHHUE COLIMAJIbHBIX 3HAKOB,
MPEINOCHUIOK BO3HUKHOBEHUS KOH(DIUKTHBIX CUTYyalluil, YMETh CMr4aTh KOH(QIUKTBI U BECTU MEPETOBOPHL;

BJIQJICTh PA3IMYHBIMU CIIOCOOAMH OOIIIEHUS ¥ B3aUMOJICHCTBUSI, TOHUMATh HAMEPEHUS APYTUX
JIO/IeH, IPOSIBIISATH YBOXKUTEIBHOE OTHOILIEHHE K COOECETHUKY U B KOPPEKTHOH hopme GpopMynupoBaTh
CBOM BO3pPaXKEHUS;

Pa3BEPHYTO U JIOTUYHO U3JIAraTh CBOIO TOUYKY 3PEHHUS C UCIIOIb30BAHUEM SI3BIKOBBIX CPECTB.

2) cOBMeCTHAs 1eSITeJIbHOCTh:

MOHUMAThH U UCTIOIH30BaTh MPEUMYIIECTBA KOMAHIHON U UHIUBUIYATHHON paOOTHI MPU PELIICHUN
OMOJIOrYECKOM MpoOIeMbl, 000CHOBBIBATH HEOOXOAUMOCTh MPUMEHEHHUSI TPYIIIIOBHIX (hOpM
B3aMMOJICHCTBUS TP PEUICHUN yueOHOM 3a1auH;

BbIOMpATh TEMAaTUKY U METO/bI COBMECTHBIX JAEHCTBUI ¢ yu€TOM OOLIMX UHTEPECOB U BO3MOXKHOCTEN
KQXKI0T0 4JIeHA KOJIJICKTUBA;

MPUHUMATH [[ETH COBMECTHOU JESITEIbHOCTH, OPTaHU30BBIBATH U KOOPJAMHUPOBATH JEHCTBUS 1O €€
JOCTHKEHUIO: COCTABIIATH IJIaH ACUCTBUMN, paclpelesITh PO C Y4ETOM MHEHHM y4aCTHUKOB, OOCYKIaTh
pe3yNbTaThl COBMECTHOU pabOThI;

OIICHUBATh KAUYECTBO CBOETO BKJIAJa U KAXKJOTO Y9aCTHUKA KOMaHbl B OOIIHI pe3ylbTaT Mo
pa3paboTaHHBIM KPUTEPUSIM;

npeJiaraTh HOBbIE MPOEKTHI, OLICHUBATH UJIEH C MMO3UIIMU HOBU3HBI, OPUTUHAIBHOCTH, MPAKTUYECKOM
3HaYUMOCTH;

OCYIIECTBIISATH TO3UTHBHOE CTPATETHUECKOE TIOBEICHUE B PA3IMYHBIX CUTYAIIHSIX, IPOSBISAThH
TBOPUYECTBO U BOOOPaKEHUE, OBITh NHUIIUATUBHBIM.

OBiageHne YHHBePCAJIbHBIMH PeryJ/siTUBHBIMU /1€ CTBUAMM:

1) camoopranu3amnusi:

UCIIOJIb30BaTh OMOJIOTHYECKHUE 3HAHUS JIUISl BBISIBIICHUS TPOOJIEM M UX PEUICHUS B )KU3HCHHBIX U
y4eOHBIX CUTYAIIHIX;

BbIOMpaTh HA OCHOBE OMOJOTHYECKUX 3HAHUH I[€JIEBbIE U CMBICIIOBBIE YCTAHOBKH B CBOUX JIEHCTBUSX
U TIOCTYTIKAaX [0 OTHOLLIEHUIO K KUBOU MPUPOJE, CBOEMY 3J0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITENILHO OCYIIECTBIIAThH MIO3HABATEIBHYIO JIEATEIbHOCTD, BBISBIIATH TPOOJIEMBI, CTABUThH U
dbopMynupoBaTh COOCTBEHHBIE 3a/1a4M B 00pa30BaTEIHHON JEATEIbHOCTH U )KU3HEHHBIX CUTYAIIHSIX;

CaMOCTOSITENIbHO COCTABIISATH IJIaH pelIeHHsI MPoOIeMbl C YIETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M MPEIITOYTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM;

pacHUpsTh paMKH Y4€OHOTO MPeMETa Ha OCHOBE JIMYHBIX MPEIIOYTCHHIH;,

JIeJIaTh OCO3HAHHBIN BHIOODP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3 PELICHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

Croco6cTBOBaTH (HOPMUPOBAHHIO M MPOSIBICHUIO ITUPOKOH IPYIUIIUU B PA3HBIX 00JIACTAX 3HAHHIA,
MOCTOSIHHO IOBBIIIATH CBOM 00pa30BaTEeNbHBIN U KyJIbTYpHBIN YPOBEHb.

2) CAMOKOHTPOJIb:



J1aBaTh OLIEHKY HOBBIM CUTYalUsIM, BHOCUTb KOPPEKTUBBI B 1€ATEIbHOCTh, OLIEHUBATH COOTBETCTBUE
PE3yJIbTAaTOB LESAM;

BJIa/IETh HABbIKAMH MO3HABATEIbHOU pedIeKCUH KaK OCO3HAHHUS COBEpLIaeMbIX IeHCTBUN U
MBICTTUTENIbHBIX MTPOLIECCOB, UX PE3YNIbTaTOB M OCHOBAHHM, HCIIOIB30BATh NPUEMBI pedIeKCUU ISl OLIEHKH
CHUTYalllH, BBIOOpa BEPHOTO PEIICHUS;

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

MPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IIPU aHAINU3€E PE3yNIbTaTOB JAEATEIbHOCTH;

3) npuHATHE CeOs1 U IPYIrUX:

NPUHUMATD ceOs, TOHUMast CBOM HEJAOCTATKU U JIOCTOMHCTBA,;

MPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATU3€E PE3YIbTAaTOB JACSITEIbHOCTH;

puU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUH IPYTOro YeJIOBEKa.

MNPEJIMETHBIE PE3YJIBTATHBI

[IpenmeTHbIe pe3yabTaThl OCBOCHUS COJIEpXKaHUs yueOHoro npenmera «buonorus» Ha yriry0iaéHHOM
YPOBHE OPHEHTHPOBAHBI Ha obecnieueHune MpopuIbHOro 00yueHus ooydaronmxcs ononorun. OHU
BKJIIOUAIOT: crieruduieckue st OnoJIOTuy HayyHble 3HaHUS, YMEHHUS U CIIOCOObI IeHCTBUI IO OCBOCHUIO,
MHTEPIIPETALMU U TPE0OPa30BaHUIO 3HAHUMN, BUbI AEITEILHOCTH IO MOJIYYEHHUIO HOBBIX 3HaHUN U UX
MPUMEHEHHUIO B PA3JIMYHBIX YUCOHBIX, a TAKXKE B pEATbHBIX )KU3HCHHBIX CUTYyanusx. [IpeameTHbie
pe3yJIbTaThl IPEACTABIEHBI 10 F0J1aM U3YYEHUS.

[IpeameTHBIC pe3ynbTaThl OCBOCHUS yaeOHOTO TipeameTa «buomorusi» B 10 knacce nomKHBI
OTpaXkaTh:

c(OpPMHPOBAHHOCTb 3HAHUI O MECTE U POJIK OMOJIOTUH B CUCTEME €CTECTBEHHBIX HAyK, B
(OopMHpPOBAHNHU €CTECTBEHHO-HAYYHON KapTUHBI MUPA, B MO3HAHUU 3aKOHOB IPUPOABI M PELICHUH po0ieM
PaLMOHATILHOTO MPUPOAOINOIB30BaHNUS, O BKJIaJIE POCCUMCKUX U 3apyOEeKHBIX YUEHBIX B Pa3BUTHE
OHOJIOTHH,

BJIaJICHHE CUCTEMOW OMOJIOTUYECKUX 3HAHUM, KOTOPAsi BKIIIOUAET: OCHOBOIIOJIATrAl0IIHe
Ouosornyeckre TepMUHBI M MTOHATHUS (KU3HB, KJIETKA, OPTaHU3M, METa00IM3M, TOMEOCTa3, CAMOPETyJISIHS,
CaMOBOCITPOM3BE/ICHNE, HACIEACTBEHHOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE), OMOJIOTMUYECKHE TEOPUN
(xnetounas teopusi T. lIBanna, M. Illneiinena, P. BupxoBa, XxpoMmocOMHast TEOpHs HACIEACTBEHHOCTH T.
Moprana), yuenus (H. . BaBunoa — 0 eHTpax MHOT000pa3us ¥ MPOUCXOXKICHUS KYJIbTYPHBIX
pactenwuii), 3aK0HbI (€AMHO00Pa3Hs NOTOMKOB IEPBOTO MOKOJICHHS, PACIICIUICHHUS, YUCTOTHI TaMeT,
HE3aBHCUMOTI0 HacyieaoBanus ['. MeHens, roMoJIornuecKux psjaoB B HaclleICTBEHHOW u3MeHunBocty H. 1.
BapuioBa), mpuHIUIIBI (KOMIUIEMEHTAPHOCTH);

BJIaJICHHE OCHOBHBIMH METOJIaMH HAyYHOTO TIO3HAHUS, UCIIOIb3YyEMbIX B OMOIOTHYECKUX
UCCIICIOBAaHMSIX JKUBBIX O0OBEKTOB (OMHCaHUE, U3MEPEHUE, HAOIIOACHNE, SKCIIEPUMEHT);

YMEHHE BBIACIATH CYIIECTBEHHbIE PU3HAKU: BUPYCOB, KJIIETOK IPOKAPUOT U IYKAPHOT,
OJIHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, B TOM uncie OakTepuil, rpuOoB, paCTeHHM, KUBOTHBIX U
YEJIOBEKA, CTPOEHUS OPTaHOB M CUCTEM OPIaHOB PACTEHUH, )KUBOTHBIX, UEIOBEKA, IPOLIECCOB
KHU3HEIEATEIIbHOCTH, MPOTEKAIOIINX B OPTaHU3MaX PacTEHUH, )KUBOTHBIX U Y€IOBEKa, OMOJIOTHUECKUX
IPOIIECCOB: 0OMEHa BEIECTB (METa00IM3M), IPEBPAILCHUS YHEPTUU, OPOKEHHUS, aBTOTPOPHOTO U
reTepoTpoPHOro TUMOB MUTAaHUA, (POTOCHHTE3a U XEMOCUHTE3a, MUTO3a, Mel03a, raMeToreHe3a,
3MOpHOTeHe3a, MOCTAIMOPHUOHAIBHOTO Pa3BUTHS, PA3MHOXKEHHUS, HHANBHIYaJIbHOTO Pa3BUTHS OpraHu3Ma
(oHTOrEHe3a), B3aMMO/ICHCTBHSI TeHOB, I€TEPO3KCca, HCKYCCTBEHHOT0 0TOO0pa;



YMEHHUE YCTaHaBIMBATh B3aUMOCBSI3U MEX/1y OpPraHOUAAMHU KJIETKUA U UX (PYHKIUSIMH, CTPOCHUEM
KJIETOK Pa3HbIX TKaHEeW U UX (PYHKIUSIMH, MEXy OpraHaMHi U CUCTEMaMH OPTraHOB y PACTEHH, )KUBOTHBIX
U YeJIOBEKa U UX (PYHKIUAMHU, MEKIY CUCTEMaMM OPraHOB M UX (PYHKIMAMHU, MEXKAY dTaniaMu oOMeHa
BEILIECTB, dTallaMU KJIETOYHOIO LIUKJIA U )KU3HEHHBIX LIUKJIOB OPIraHU3MOB, ATallaMU SMOPHUOHAIBHOTO
pa3BUTHS, TEHOTUIIOM U (PEHOTHUIIOM, (PEeHOTUTIOM U (PaKTOpPaMu Cpe/ibl OOUTaHMUS;

YMEHUE BBISBIATH OTIUYUTENIbHBIC IPU3HAKY )KUBBIX CUCTEM, B TOM YHCJI€ PACTEHUH, KUBOTHBIX U
YeJIOBEKa;

YMEHHUE UCI0JIb30BaTh COOTBETCTBYIOIINE APIYMEHTHI, OMOJIOIHYECKYI0 TEPMUHOJIOTHIO U CUMBOJIMKY
JUISL IOKA3aTeNIbCTBA POJICTBA OPTaHU3MOB Pa3HbIX CHCTEMAaTHYECKHUX TPYII;

yYMEHUE pelaTh ONOJOTHUECKUE 3a/1a41, BBISABISATH IPUUNHHO-CIICACTBEHHBIE CBSA3H MEXKIY
UCCIIElyeMbIMH OMOJIOrMYECKMMHU MTPOLIECCAMU U SBJICHUSMH, J1€1aTh BbIBO/BI U IPOTHO3bI HA OCHOBAaHUH
HOJIy4EHHBIX PE3yJIbTaTOB;

YMEHUE BBIIOJIHATH Ja00paTOpHbIE U MPAaKTHYECKUE paboThl, COOII0AATH paBUIIa U paboTe ¢
y4eOHBIM U J1a0OpaTOpHBIM 000PYIOBAHUEM;

YMEHUE BBIIBUIaTh TUIIOTE3bI, IPOBEPATH UX IKCIIEPUMEHTAIBHBIMU CPEICTBAMU, (OPMYIUPYS LIENb
UCCIICIOBaHMs], aHAJTN3UPOBATh MTOJIyUYCHHBIE PE3YJIbTaThl U JETIaTh BEIBOBI;

YMEHHUE Yy4acTBOBATh B yUeOHO-UCCIIEA0BATENLCKOM padoTe 0 OMOIOTUH, SKOJIOTUU U MEAULIMHE,
IPOBOIUMON Ha 0a3e HIKOJBHBIX HAyYHBIX OOLIECTB, M MyOIMYHO NPEACTABIATh MOJyYCHHbIE PE3YyIbTaThI
Ha YYEHUYECKUX KOH(EPEeHIUIX;

YMEHHUE OLICHUBATh ATUYECKHE aCIIEKThl COBPEMEHHBIX UCCIIE0OBAaHUI B 001acTH OMOJIOTUH U
MeUIUHBI (KJIOHUPOBAaHUE, UCKYCCTBEHHOE OIUIOI0TBOPEHUE, HAIIPABICHHOE U3MEHEHHE FeHOMa U
CO3/1aHUE TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYLIECTBIATh OCO3HAaHHBIN BBIOOP Oyayiel mpodeccuoHanbHON AeATEIIbHOCTH B 00JIACTH
OuosIornu, MEAULMHBL, ONOTEXHOIOT U, BETEPUHAPUH, CETBCKOIO X034HCTBA, MUILEBOH TPOMBIIIIICHHOCTH,
YIIyOJIATh MMO3HABATEIBHBIN HHTEPEC, HAITPABJICHHBIM HA OCO3HAHHBIN BEIOOP COOTBETCTBYIOMICH
npodeccuu 1 MpoAoKEHHEe OMOI0rHYecKoro 00pa3oBaHysl B OPraHU3aLUAX CPETHET0 MPO(PECCHOHATBHOTO
U BBICIIIETO OOPa30BaHMS.

[IpeameTHBIC pe3ynbTaThl OCBOCHUS yaeOHOTO TIpeameTa «buomorusi» B 11 Kaacce NOTKHBI
OTpakaTh:

c(OpPMHPOBAHHOCTD 3HAHUI O MECTE U POJIM OUOJIOTUH B CUCTEME €CTECTBEHHBIX HAyK, B
(GopMHPOBAHNUN COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, B TIO3HAHUU 3aKOHOB IPUPOIBI U
pELIEHNH SKOJIOTUYECKUX MTPOOJIEM YEIIOBEUECTBA, & TAKIKE B PEILIEHUH BOIPOCOB PALMOHAIBHOTO
IPUPOONOIB30BAHUSA, U B (POPMUPOBAHUH LIEHHOCTHOTO OTHOIIEHUS K MPUPOJIE, OOILIECTBY, YEIOBEKY, O
BKJIa/I€ POCCUHCKUX U 3apyOEKHBIX YUEHBIX-OMOJIOrOB B pa3BUTHE OMOJIOTHH;

YMEHUE BIIAJIETh CUCTEMOM OMOJIOTMYECKUX 3HAHUH, KOTOpasi BKIIOYACT ONpPEACTICHHUS U TIOHUMaHNe
CYIIIHOCTH OCHOBOIIOJIATAIOIINX OMOJIOTHYECKUX TEPMUHOB U MOHATUHN (BUI, SKOCHCTEMa, Ouocdepa),
Ouosornyeckue Teopuu (3BosroLMoHHas Teopus Y. JlapBuHa, CHHTETHYECKAs TEOPHsI IBOJIIOLUM ), YUEHHUS
(A. H. CeBepiioBa — 0 myTsX U HanpaBieHHsX dBomtonuu, B.1. Bepraackoro — o 6uocdepe), 3aKoHbI
(remeruueckoro pasHoBecus Jx. Xapau u B. BaitnOepra, 3apoasieBoro cxoncta K. M. bapa), npasuina
(MuaEUMYMa FO. JInbuxa, 5KOJI0THYECKON TUpaMUIbl SHEPTUH ), TUIIOTE3bI (THoTe3a «Mupa PHK» V.
['unGepTa);

YMEHUE BIIaZIETh OCHOBHBIMH METOJaMH HAyYHOT'O TIO3HAHUS, UCIIOJIb3YEMbIMU B OMOJIOTHYECKUX
UCCIIEIOBaHMSX JKUBBIX O0OBEKTOB M IKOCHUCTEM (OTMCaHKe, U3MepeHne, Ha0IroieHue, SKCIIEPUMEHT),
croco0amMHy BBISIBJIIEHUS U OLIEHKH aHTPOIOT'€HHBIX U3MEHEHHUH B IPUPOJIE;



YMEHUE BBIICATH CYIIECTBEHHbIE MPU3HAKH: BUOB, OMOTEOLIEHO30B, IKOCUCTEM U Onochepsl,
CTaOMIIM3UPYIOLIETO, ABHXKYIIETO U PA3pPBIBAIOLIETO €CTECTBEHHOT0 0TOOpa, aJIONaTPUIECKOTro 1
CHMITaTPHYECKOTO BUJ000Pa30BaHNUs, BIMSHUS JBIDKYIIMX CHJI YBOIOLNUH Ha TeHO(DOH T TTOMYIISAIIH,
HPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpezie OOMTaHMs, YepeOBaHNS HAIIPABICHUH YBOIIONUH, KPYTOBOPOTa
BEIIIECTB M MTOTOKA SHEPTUH B SKOCHCTEMAX;

YMEHHUE YCTaHaBIMBATh B3aUMOCBSI3U MEX/1y IPOLECCAMU 3BOIIOIHH, ABHKYIIIMMHU CHIIAMH
aHTPOIOTeHe3a, KOMITOHEHTaMH PAa3IMYHBIX 9KOCHUCTEM U MPUCIIOCOOTICHUSIMU K HUIM OPTaHU3MOB;

YMEHHE BBISBIATh OTJINYNTEIbHBIC IPU3HAKH KHUBBIX CHCTEM, IPHCIOCOOICHHOCTh BHJIOB K Cpejie
oOuTaHus, abMOTUYECKUX U OMOTHYECKUX KOMIIOHEHTOB 3KOCUCTEM, B3aUMOCBSI3€i OPraHM3MOB B
cooOmiecTBax, aHTPOIIOTEHHBIX U3MEHEHHH B 9KOCHCTEMAaxX CBOEH MECTHOCTH;

YMEHHE HCIIOIb30BaTh COOTBETCTBYIOIINE apTyMEHTHI, ONOJIOTHYECKYIO TEPMUHOJIOTHIO ¥ CHMBOJIHKY
JUTSL TOKA3aTeNIbCTBA POJICTBA OPTaHU3MOB Pa3HBIX CHCTEMAaTHUECKHUX TPYIII, B3aNMOCBSA3U OPTraHU3MOB U
cpeabl OOMTaHUs, JMHCTBA YEIOBEUYECKUX pac, HEOOX0AUMOCTH COXPAaHEHUsI MHOT000pa3us BUIOB U
HKOCHUCTEM KaK YCIOBHS COCYILIECTBOBAHUS MPUPO/IbI U YETIOBEUECTBA;

YMEHHE peIIaTh OMOJIOTHYECKHE 33/1a4H1, BBISIBIIATH IPUYMHHO-CIICICTBEHHBIE CBSA3U MEXIY
HCCIIEYyeMBIMHA OMOJIOTHYECKUMH TTPOIIECCaMH M SBJICHUSIMH, JIEJIaTh BEIBOBI U IIPOTHO3BI HA OCHOBAaHUU
HOJTYYCHHBIX PE3yIbTaTOB;

YMEHUE BBITIOIHATH Ja00paTOpHbIE U MPAaKTHUYECKUE paboThl, COOII0AATH paBUIIa U paboTe ¢
y4eOHBIM U J1a0OpaTOpHBIM 000PYIOBAHUEM;

YMEHHE BBIJIBUTaTh THIIOTE3BI, TPOBEPATH NX IKCIIEPUMEHTAILHBIMH CPEACTBaMH, (hopMynupys nemib
HICCIIEIOBAHMS, aHAIN3UPOBATH TTOJTy4YCHHBIE PE3yIbTAThI M JIeTIaTh BBIBOIBI;

YMEHHUE Y4acTBOBATh B yUeOHO-UCCIIEAOBATENLCKOM paboTe o OMOIOTHH, SKOJIOTUU U MEAULIMHE,
IPOBOIUMON Ha 0a3e HIKOJBHBIX HayYHBIX OOLIECTB, M MyOIMYHO NPEACTABIATh MOJyYCHHbIE PE3YIbTAThI
Ha yYCHNYECKUX KOH(DEpeHIHsIX;

yYMEHHE OLICHUBATh THIIOTE3bI M TEOPHH O TIPOUCXOKACHUH KHU3HH, YEJIOBEKA U YEIOBEYECKHX pac, O
NPUYHHAX, TOCEJICTBHUIX U CIIOCO0aX MPeIOTBpaIleHus I100aIbHBIX M3MEHEHUH B buocdepe;

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyayiel mpodeccuoHanbHON AeATEIIbHOCTH B 00JIACTH
OMONIOTHH, SKOJIOTHH, IPUPOAOIOIB30BaHNs, MEAUIMHBI, ONOTEXHOJIOT UM, ICUXO0JIOTUH, BETEPUHAPUH,
CEJIBCKOTO X031 CTBA, MUIIEBON MPOMBIIIUICHHOCTH, YTIyOJISATh MO3HABATEIHHBIN HHTEPEC, HATTPABICHHBIH
HAa 0CO3HAHHBIN BEIOOP COOTBETCTBYIONICH Mpodeccun U MPOoJoHKeHHEe OMOIOTHYecKoro 00pa3oBaHus B
OpraHu3alUsaX CPEAHEr0 NPOPEeCCHOHATBHOTO U BBICIIIETO 00pa30BaHusl.

IIpoBepsieMble TPeOOBAHUSA K Pe3yIbTATAM OCBOCHHS
OCHOBHO# 00pa3oBaTe/IbHON MPOrpaMMBbI

Kon [TpoBepsiemble peMETHBIE PE3yAbTaThl OCBOSHUSI OCHOBHOM
IIPOBEPSIEMOTO 00pazoBaTeIbHOM MPOrpaMMBbI CPEAHET0 00ILEro 00pa3oBaHUs
pesyabTaTa
1 CchopmMupoBaHHOCTh 3HAHUKH O MecT€ M POJM OHMOJIOTMM B CHCTEME HAay4YHOTO

3HAaHUS E€CTECTBEHHBIX HayK, B (OPMHUPOBAHWU COBPEMEHHOH €CTECTBEHHO-
HAyYHOW KApTHHBI MUpPAa U HAyYHOTO MHUPOBO33PEHHS, O BKIIAJE POCCHICKUX M
3apyOeXKHBIX YYCHBIX-OMOJIOTOB B pa3BUTHE Ouoyiornu; (PYHKIIMOHAIHLHOMN
IrpaMOTHOCTHU YCJIOBCKA IJId PCHICHUSA KU3HCHHBIX 3a1a4




YMeHue pacKpblBaTh COJAEpKaHHWE OMOJIOTMYECKUX TEPMHUHOB U TOHATHM: >KU3HB,
KJIeTKa, OpraHu3M; merabonu3M (OOMEH BEIIECTB M TPEBPAIICHUE SHEPrHH),
romMeoctas  (caMmoperyisiius), ypOBHEBas  OpraHHM3alusi JKUBBIX  CHCTEM,
CaMOBOCIIPOM3BEIeHHE (PENpPOIyKIIH), HACIEACTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BuTHE

YMmenne  wuznarath ~— Ouonormdyeckue  Teopud  (KJIETOYHAs,  XPOMOCOMHas,
mytannonHas), 3akonbl (I. Menaens, T. Moprana, H.1. BaBunoBa) u ydenus (o
IIEHTpaX MHOTO0Opa3Wsi W TPOUCXOXKACHUS KYIbTYpHbIX pactenmii  H.I.
BasuiioBa), ompenensiTh rpaHuilbl UX NPUMEHUMOCTH K KHUBBIM CHCTEMaM

YMeHre BiajeTh METOJaMH HAy4YHOTO II0O3HAHUA B OWojioruu (HAOMOJeHWE |
OIIMCaHHUEC KHNBBIX CHCTCM, HpOI_[eCCOB n }IBHGHI/Ifl; OpI‘aHI/I3aI_II/I}I n HpOBe,Z[GHI/Ie
OHOJIOrHYECKOT0 IKCIIEPUMEHTA, BBIJIBIDKEHHE THUITOTE3bI; BEISIBIIEHHE
3aBUCHUMOCTHU Men(;[y I/ICCJ'IGI[yeMBIMI/I BCIIMYHWHAMU, OG’L}ICHGHI/IG HOHy‘IGHHbIX
pe3y/IbTaTOB, WCIOJIB30BAHHBIX HAYYHBIX ITOHSATHA, TCOPUH M 3aKOHOB, YMEHHE
JcJIaTb BbIBOAbBI HA OCHOBAHUU HOHy‘IGHHBIX pe3y.HI>TaTOB)

YMeHue BBIJCIATh CYINECTBEHHBIC MPH3HAKA BHPYCOB, KIETOK TPOKApUOT H
9YKapuorT, OAHOKJICTOYHBIX n MHOT'OKJICTOYHBIX OpraHu3MoB; OCO6€HHOCTI/I
MPOIIECCOB OOMEHA BEIECTB M IPEBPAIICHHUS SHEPrUU B KJETKe, (DOTOCHMHTE3a,
IUTACTUYECKOTO M JHEPreTHYeckoro oOMeHa, XEMOCHHTEe3a, MHTO03a, MeHo3a,
OIUIOJIOTBOPCHHUS,  Pa3MHOXKCHUS,  HMHIUBUIYAILHOTO  Pa3BUTHS  OpPraHU3Ma
(oHTOTEHE3)

YMeHne NpUMEHSTh TMOJyY€HHbIE 3HaHHUS s OOBSCHEHUS OHOJOTMYECKUX
MPOIIECCOB M SIBJICHUM, I NMPUHATHS MPAKTUYECKUX PEIICHUH B IMOBCEIHEBHOMN
KU3HM B LeNIsAX oOecreueHUs OE30MaCHOCTH CBOETO 3JI0POBbS M 3JI0POBBS
OKpY>KaIOIIMX JI0/IeH, COOMIONEHNs] HOPM T'PaMOTHOTO TOBEACHHUS B OKpY’Karollen
MPUPOTHON cpele; TOHUMAaHHE HEOOXOJUMOCTA WCIOIb30BAHUS JIOCTHKEHUIN
COBpEMEHHOMU Ouosoruu u OMOTEXHOJNOTUH AN PalMOHAIBLHOTO
IIPUPOAOIIOJIB30BAHUS

Vmenne peuiaTth 3JIEMCHTAPHBIC I'CHCTUYCCKHUE 3aaa4d Ha MOHO- H I[I/IFI/I6pI/II[HOC
CKpCIIMBAHUC, CLCIIJICHHOC HACJICAOBAHUC, COCTABJIATH CXEMBI MOHOFI/I6pI/II[HOFO
CKpCIIMBaHus JIA NPCACKA3aHUd HACIICAOBAHUA IIPU3HAKOB Y OpraHU3MOB

YMeHre BBITIOJHATH J1a00paTOpHBIE M MPaKTHYECKHe paboThl, cOOMOaTh MpaBuiIa
npu pabote ¢ yd4eOHBIM U JIAOOPATOPHBIM 000PYIOBaHHEM

YMeHne  KpUTHYECKH  OLIEHMBaThb W MHTEPIPETUPOBaTh  MHGOpPMAIHIO
OMOJIOTUYECKOTO  COACpIKAHHWS, BKJIIOYAIONIYI0 TICEBIOHAYYHBIC 3HAHUSA U3
pasnuuHbiX ucTOYHMKOB (CMU, HaydHO-IOMyJSpHBICE MAaTepUaibl); STHYECKUE
ACIICKThI COBPCMCHHBIX I/ICC.HG,Z[OBaHI/Iﬁ B 6I/IO.HOFI/II/I, MCIUIIUHE, 6I/IOT6XHO.HOI‘I/II/I
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YMeHue co3ziaBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIIEHHs, 0000mias
Ouonornyeckyro  MH(OpPMAalMIO W3  HECKOJBKHX  WCTOYHUKOB,  TI'PaMOTHO
WCIOJIb30BaTh MOHATHIHHBIN anmapaTt OUoJIOTHI

IIpoBepsieMble 3JIEMEHTbI COAEPKAHUS

1 buonorus kak Hayka

11 Buonorust - nHayka o >kuBoW mnpupoae. Pomp Ouonormu B (GOpMHUPOBAHUHU
COBPEMEHHOW HAayYHOU KapTHHBI MUpa. CucTeMa OMOIOrMYeCKUX HAYK

12 MeTo/pl TO3HAHMS KUBOW TIPUPOIBI (HAOIIOACHHUE, SKCIIEPUMEHT, ONUCAHUE, U3MEPEHUE,
KJaccuuKalus, MOJICIMPOBAaHUE, CTATUCTHYECKass 00paboTKa JaHHBIX)

2 JKuBble cUCTEMBI U MX OpraHU3aIMs

2.1 Xussle cucrembl (OMOCHCTEMBI) Kak HpeaMeT u3ydeHust Omosnoruu. CBoiicTBa
O6uocucTeM U UX pazHooOpazue

2.2 YpoBHU oOpraHu3anu OMOCHUCTEM: MOJEKYJISAPHO-TCHETUYECKUH, KJICTOYHBIMH,
OpTraHU3MEHHBIH, TONYJISAIIMOHHO-BUI0OBOM, YKOCCTEMHBIH, OMoC(epHbIit

3 XHUMHUYECKHUM COCTaB U CTPOCHUE KIIETKU

3.1 XUMHUYECKUN COCTaB KIJIETKHU. XuMHU4ECKUE DJIEMEHTHI: MaKpODJIEMEHTBHI,
MUKpO3JieMeHThl. Boma m muHepanbHble BeniecTBa. DYHKIHMM BOABI M MHHEPAIbHBIX
BEIIeCTB B KieTke. [loanep:kanue 0cCMOTHYECKOT0 OataHca

3.2 benku. CocraB u crpoeHue OenkoB. AMHUHOKHUCIOTBI - MOHOMEpHI  OEJIKOB.
He3ameHuMble M 3aMEHHMBIE AMUHOKHUCIOTBL. AMHMHOKHCIOTHBIA COCTaB. YPOBHHU
CTPYKTYPBI OEIKOBON MOJEKYNbI (MepBUYHAS, BTOPUYHAS, TPETUYHAS W UYETBEPTUYHAS
CTPYKTypa). XUMHYECKHUE CBOWCTBAa OeiIKoB. buomorumdeckue (GpyHKIIUU OCIKOB.
®epmeHTHl - OHonorndyeckue Kartanuzatopbl. CTpoeHue (epMeHTa: aKTUBHBIA IIEHTD,
cyoctpatHas cneruuuHocth. Kodepmentol. Butamunbl. Otanuust  (GepMeHTOB OT
HEOPraHWYEeCKHUX KaTau3aTopOB

3.3 VYreBonpl:  MoHOcaxapunabl (TJIIOKO3a, pubo3a M Ae30KcHpH003a), AMcCaXapubl
(caxapo3sa, JIakT03a) ¥ TOJUcaxapu bl (Kpaxmall, TIIMKOTeH, [eJutoo3a). bruonornaeckue
(GYHKIIMY yTIIEBOIOB.
Jlunuapl: TpUraMUepuasl, crepouabl, (ochomunuasl. ['mapodunbHo- THApPOdOOHBIE
cBoiictBa. buomornueckue ¢yHkimu aunuaoB. CpaBHEHHE YIJIEBOAOB, OEIKOB |
JUMHI0B KaK UCTOYHUKOB YHEPTHH

3.4 Hyxnennossie kucinotel: JJHK u PHK. Hykneotuasl - MOHOMEpPBI HYKJIIEMHOBBIX KHCJIOT.
Crpoenne u ¢pynkmuu JJHK. Crpoenne n pynkumun PHK. AT®: crpoenne u GyHKimm

3.5 [{uronorus - Hayka o kietke. Kiierounast reopusi. MeTo bl H3y4eHHs KIETOK




3.6

Knerka kak menoctHas kuBast cuctema. OOmmMe NpPU3HAKK KIETOK: 3aMKHYTas
HapyxHas MemOpana, mojiekynsl JIHK kak reHermueckuil ammapar, cUCTeMa CHHTE3a
Oenka

3.7 Tunel KJIETOK: JyKapuoTHYeCKas M TMpokapuoTudeckas. OCOOEHHOCTH CTPOCHHS
npokapuoTnuyeckoi kieTku. Kietounas crenka Oakrepuii. CTpoeHHE dYKapHOTHUECKOU
kieTkdn. OCHOBHBIC OTJIMYHWS PACTUTEIHLHOM, JKUBOTHOM M TPHOHOM KIETKH

3.8 [ToBepXHOCTHBIE CTPYKTYPHI KJETOK - KJIETOYHAs CTEHKA, TIIMKOKAJIMKC, MX (DYHKIHH.
[TnazmaTudeckass memOpaHa, ee cBoWcTBa M (QyHKIMHU. [luTomnasma m ee OpraHOUbI.
OpHoMeMOpaHHBIE OpPraHOWIBI KIETKH: SHAorasmarudeckas cerb (OIIC), ammapar
[lonmbmxu, nuzocoMbl. [lomyaBTOHOMHBIE OpraHOMIBI KIETKU: MUTOXOHIPUH, TJIACTHBI.
[Iponcxoxxnenne MUTOXOHApPUN W TIacTuA. Buabl uiactun. HememOpaHHbIE OpraHOu b
KJIETKH: PUOOCOMBI, KJIETOUHBIA IIEHTP, PECHUYKH, XI'YTUKU. DYHKIMH OPraHOUIOB
KJIETKU. BKiroueHus

3.9 SAnpo - perymsaTopHblii meHTp kieTkd. CTpoeHHe siapa: saepHas 000JouKa,
KapHoIUIa3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI

3.10 |TpaHcmopT BEmIECTB B KJIETKE

4 KusneneareabHOCTh KIIETKHA

4.1 OOMeH BemecTB, WIM MeTabonu3M. AcCUMMIIAIUSA  (IUIACTUYSCKUA OOMEH) |
TUCCUMUIISIUS  (PHEpreTudeckuii oOMEH) - JBe CTOPOHBI €IUHOTO  Mporiecca
Metabonmm3ma. Tumbl oOMeHa BemiecTB: aBTOTpoHBIH W TeTepoTpodHbIi. Porb
(dbepMeHTOB B 0OOMEHE BEIIECTB U MPEBPAIICHUU SHEPTUH B KIIETKE

4.2 ®orocunte3. CperoBas u TeMmMHOBasg (a3l ¢orocuHre3a. Peakuuu ¢orocunresa.
OddextuBHOCT, (poTOCcHHTE3a. 3HaueHWe (OTOCHHTE3a Il JKU3HM Ha 3eMIe.
Bnusaue ycnoBuii cpenbl Ha (OTOCHHTE3 M CIIOCOOBI MOBBIIICHUSI €r0 MPOAYKTUBHOCTH
Y KyJIbTYPHBIX PAaCTCHHM.

XeMOoCHHTe3. XEeMOCHHTE3upyromue OakTepuu. 3HaUu€HHWE XEMOCHHTE3a I JKU3HU Ha
3emuiie

4.3 DHepreTudeckuid OOMEH B  KieTke. PacmierieHne  BeIIECTB,  BBIACICHHUE U
aKKyMYJIMpOBaHHE SHEPruM B KIETKE. JTambl SHepreTndeckoro obmena. [nukomms.
bpoxxenne u ero Bunel. KucimopogHoe OKUCIEHHE, WM KJIETOYHOE JIbIXaHHUE.
D¢ hEeKTUBHOCTD YHEPTETUIECKOT0 0OMEHa

4.4 Peakuun wmarpuuHoro cunreza. [enermueckas wunpopmanus u JHK. Peanmuzanus

TeHeTH4YecKol uHpopManuu B  KIeTKe. [eHeTWYecKuil KOJA U €ro CBOMCTBa.
Tpanckpunmust - Marpuuabld  cuHTe3 PHK. Tpancmsumst - OuocwHTe3 Oenka.
Konuposanue amuHokucnot. Poib pubocom B OnocunTese Genka




4.5

Hexnerounsle Qopmbel xku3HuM - BuUpyCchl. Mctopus oTkpbitus BupycoB (/.M.
WBanosckmif). OcobeHHoCTH CTPOECHUS U JKU3HEJEATEIbHOCTU BHUPYCOB.
bakrepuodaru. bone3nu pacTeHuid, KMBOTHBIX M 4YEJIOBEKAa, BBI3BIBAEMBIE BHUPYCaMH.
Bupyc ummynonepunmra uenoBeka (BUY) - BozOymutens CIIMIa. IIpodunaxtuka
pacnpocTpaHeHHsI BUPYCHBIX 3a00J1eBaHUI

PazMHoOXeHHe U MHIMBUYalbHOE pa3BUTHE OPTaHU3MOB

5.1

KrneTounslii 1MKI, WM >KA3HEHHBIM LWKI KieTku. MHTepdaza m mmrtos. Ilporecchl,
nporekatome B uHTepdasze. Perumkamus - peakuus maTtpuuHoro cuHtesa JIHK.
CtpoeHre XpOMOCOM. XPOMOCOMHBIN HAa0Op - KapuoTHm. JIWIMUIOMAHBIA W TaruIOWIHBIN
XpOMOCOMHBIE Ha0Opbl. XpomaTuabl. lluToNOrMuYecKue OCHOBBHI PAa3MHOXKEHUS W
WHIMBUIYaJIbHOTO PA3BUTHSI OPTaHU3MOB.

Henenne kierku - muro3. Cramguum mwurosa. IIpouecchl, mpoucxopsiiMe Ha pa3HBIX
CTaausAX MUTO3a. brogorndeckuii CMbICII MUTO3a

5.2

@opMbl  pa3MHOXKEHHUSI OpraHu3MoB: Oecrmosoe u  ToinoBoe. Buasl  Oecronoro
pa3MHOXEHHMsI:  JIeIeHHE  HaJBOe, IMOYKOBAaHWE  OJHO- W  MHOTOKJIETOYHBIX,
CopooOpa3oBaHMe, BEreTaTHBHOE pa3MHOXKEHHE. VICKycCTBEHHOE  KJIOHMPOBAaHHE
OpPTraHHU3MOB, €TO 3HAYEHUE IS CEIEKIINU

5.3

[TooBoE pa3sMHOXKEHUE, €r0 OTIINYHS OT OECIIOJIOTO.
Meiio3. Craguu Mmeiosza. Ilpomeccel, mpoucxonsmme Ha craausx wmeiioza. [loBenenue
XpomocoM B Meio3ze. Kpoccunrosep. brosmorndeckuii cMbIC U 3HAYEHHUE MEi03a

5.4

["amerorenes - mporiecc 00pa30BaHMS TMOJIOBBIX KIETOK Yy JKMBOTHBIX. [10JTOBBIC jKeme3bl:
CeMEHHUKH ® sudHuKH. OOpa3oBaHWE W pa3BUTHE TIOJOBBIX KIETOK - TraMeT
(cmepMaTo3ouy, SHIEKIETKa) - crepMaToreHes u ooreHe3. OcoOEHHOCTH CTPOCHUs
SUIEKIIETOK U criepmaTo3onaoB. OmnonorBopenue. [Taprenorenes

5.5

NunuBuayansHoe pa3BUTHE (OHTOTE€HE3). OMOpPHUOHAIBLHOE pa3BUTHE (IMOpPUOTEHE3).
Ortanbl  SMOPUOHANBHOTO  Pa3BUTHS Yy  TO3BOHOYHBIX  JKMBOTHBIX: JpOOJICHHE,
racTpyJssius, OpraHoOreHes. [TocTamOproHaTBHOE pa3BHUTHE. Turbl
MOCTAMOPUOHATIBHOTO Pa3BUTHSI: MPsIMOE, HEMpsiMoe (JMYMHOYHOE). BrusHue cpensl Ha
pa3BUTHE OPraHU3MOB; (DaKTOPBI, CIIOCOOHBIE BHI3BIBATH BPOXKIIEHHBIE YpPOJICTBA.

Poct u paszButue pacrenuii. OHTOreHE3 I[BETKOBOTO PACTEHUS: CTPOCHHE CEMEHH, CTaJuU
pa3BUTHA

HaCJ'ICI[CTBeHHOCTI) 1 UBMCHYMBOCTb OPraHn3MOB

6.1

IIpeamer u 3amaun TeHETHKU. McTopusi pa3BUTHS TEHETUKU. BKiam poccHilcKHX |
3apyOeKHBIX YYCHBIX B PA3BUTHE TEHETUKU. MeETOAbl TeHETHKH (THOPHUI0IOTHYECKUM,
UTOTCHETUYECKUM, MOJEKYIsIpHO-TeHeTHUeCcKui). (OCHOBHBIE TE€HETHUYECKUE TOHSATHSL.
I'enernyeckass CUMBOJIMKA, UCIIOJIb3yEMast B CX€MaX CKPELUBaHUI




6.2

3aKOHOMEPHOCTH  HACJIEZIOBaHUSl  INPU3HAKOB,  ycTaHoBieHHble I.  MeHnzaenem.
MoHorubpuaHoe CKpeuBaHue. 3akoH €AMHO00pa3us THOPHIOB MEPBOIO  MOKOJICHHSL.
[IpaBriio AOMHHUPOBAHMS. 3aKOH pacCUICIJICHUS MPU3HAKOB. ['MIOTE3a YUCTOTHI TaMET.
[losHOE M HETIOIHOE TOMUHUPOBAHMUE.

JurubpuaHoe ckpemyBaHue. 3aKOH HE3aBUCHMOTO HAclelIOBaHMS MPU3HAKOB.

[{uToreneTnueckue OCHOBEI JTUTUOPUIHOTO CKpPEITHBAHHS. AHaIM3UpYOIIee
CKpGH_II/IB aHHUC. I/ICHOHB3OBaHI/Ie aHaHH3pr10mero CerH_II/IBaHI/I}I JUIA onpe;[eneHH;I
T€HOTHIIa 0CO0OHn

6.3

CueruieHHOe HacjenoBaHue mpu3HakoB. Pabora T. Moprana 1o CHEIJICHHOMY
HACJIEIOBaHUIO0 TeHOB. HapyllleHue cuemieHuss TeHOB B pPE3yJIbTare KPOCCHHIOBEpPA.
XpOMOCOMHAsI TEOPHsST HACJIECICTBEHHOCTH. | eHETHYeCKHe KapThl.

I'enernka nona. XpoMOCOMHOE OMpeaeeHue moia. AYyTOCOMBI U TOJIOBBIE XPOMOCOMBI.
['oMorameTHBIE U TeTepOoraMeTHbIe OpraHuW3Mbl. HacnemoBaHWe MPU3HAKOB, CIETIIICHHBIX
C II0JIOM

6.4

M3meHunBOCTh. BHapl N3MEHYMBOCTH: HEHACIICICTBCHHAS U HACJIEACTBEHHas. Posb cpensl
B HEHACJICICTBEHHOU U3MEHYUBOCTH. XapakTepucTHKa MO (PUKAUOHHON
M3MEHYMBOCTH. BaprnanmoHHBINM psAl ¥ BapualvoHHas Kpusas. HopMa peakuyu npusHaka.
KonuuectBeHHble M KadyeCTBEHHbIE MPU3HAKM M HX HopMa peakuuu. CBoiicTBa
MOAM(PUKAIIMOHHON N3MEHYNBOCTH

6.5

Hacnencrsennas, uid reHOTHIIMYECKAs, M3MEHYUBOCTHL. KOMOMHATHBHAST HM3MEHYHMBOCTD.
Meiio3 ¥ TONOBOM MpolecC - OCHOBa KOMOMHATHMBHON W3MEHYMBOCTH. MyTalMOHHAS
W3MeHUMBOCTh. Kiaccudukanus MyTanuii: reHHbIe XpPOMOCOMHBIC, TeHOMHBIe. YacToTa
U TpUYMHBl MyTanuil. MyrtareHHble (akTophl. 3aKOH TOMOJIOTHUYECKHUX PSIOB B
HaclieacTBeHHol m3MenunBoct H.M. Basmiosa

6.6

I'enetnka wenoBeka. Kapuotwn uyenoBeka. (OCHOBHBIE METOJbl TE€HETUKH YEJIOBEKA:
T€HEATOTMYECKUH, OJIM3HEIOBBIN, ITUTOTCHETUYECKUN, OMOXMMHUYECKUHN, MOJIEKYISPHO-
TCHETHYCCKHM, CoBpeMeHHOe OTIpEJICIICHNE FCHOTHIIA! ITOJTHOI'CHOMHOE
CEKBCHHPOBAHHME, TEHOTHUIMPOBAHWE, B TOM uyuciae ¢ nomouisto [II[P-ananu3a.
HacnencrseHnsle 3a00i1eBaHMs YeI0BEKA: I€HHBIE OOJIE3HM, OOJIE3HH C HACIIEACTBEHHOU
MIPEIPACTIONOKEHHOCTBIO, XPOMOCOMHBIE Ooyie3HH. CoMaTHYeCKHe W TeHEpaTUBHBIE
mytanuu. [lpuHIUOBL 310pOBOrO 00pasza >KWU3HU, TUATHOCTUKH, TNPO(PHIAKTUKA U
JICUCHUS TEHETUYECKUX Ooje3Held. MennuKo-TeHEeTHUeCKOe KOHCYJIbTUPOBAaHUE. 3HAUYCHUE
MEIUIUHCKON TeHETUKA B TPEJOTBPAIICHUU M JICUCHHH TCHETUYSCKUX 3a00JICBaHMIA
YyeJI0BeKa

Cenexiust opranu3MoB. OCHOBBI OMOTEXHOJIOTUN

7.1

Cenekuus Kak Hayka M Ipolecc. 3apoXkAECHUE CEIEeKUUU U AoMecTukauus. Yduenue H.U.
BaBmiioBa 0 1eHTpax NPOUCXOXKAEHHS M MHOrooOpasusi KyJbTYpHBIX PacTEHHH.
LleHTpbl MPOMCXOXKACHUS TOMAIIHUX >KUBOTHBIX. COpT, 1Mopona, TaMM




7.2 CoBpeMeHHBIE METOJIbI CeNeKIMH. MacCoBBI U WHAWBHYaIbHBIA OTOOPHI B CEIEKIIMH
pacteHuid W KUBOTHbIX. OLlIEHKAa OHKCTepbepa. bBIM3KOpPOACTBEHHOE CKpEIMBAHHUE -
uHOpuauHT. Yncras auHUsA. CKpenyBaHUE YWCTHIX JIMHHWHA. ['eTepo3uc, Wiaum rudpuaHas
cuna. HeponctBeHHoe ckpeniyBanue - ayTOpuauHr. OTHaleHHas TruOpuau3amus ©u - ee
ycnexu. VICKyCCTBEHHBIM MyTareHes u
MOJy4YeHUE TMOJMUIUIONAOB. JOCTHXKEHHS] CEeleKIMM PACTeHM, >KUBOTHBIX H
MHUKpPOOPTaHU3MOB

7.3 buorexHonoruss kak oOTpaciab MNPOU3BOJACTBA. ['€HHas HWHXeHepus. OTambl CO3JAHUS
pexomOnHanTHol JIHK w  TpancrenHeix opranm3moB. KieTtouHas wuHXeHeEpHs.
Knerounble KynpTypbl. MHKpOKJIOHAIBHOE pa3sMHOXKEHHE pacTeHuil. KioHupoBaHue
BBICOKOTIPOJYKTUBHBIX  CEJIbCKOXO3SICTBEHHBIX  OPraHM3MOB.  ODKOJOTMYECKHE U
strueckue npobiemer. [MO - reHeTHdecku MOIUPUITIPOBAHHBIC OPTaHU3MBI

[IpoBepsiembie TpeOOBaHUS K Pe3yJIbTaTaM OCBOSHHUSI OCHOBHOM
o0pazoBarenbHO mporpammel 11 knacca
Kon [IpoBepsiembie TpeIMETHBIE PE3YIIbTAThl OCBOCHUSI OCHOBHOM
MIPOBEPSIEMOTO 00pazoBaTeIbHOM MPOrpaMMBbI CPEAHET0 00IIEro 00pa3oBaHUs
pe3ynbTara

CdopMupoBaHHOCTh 3HAaHHM O MECT€ U POJIU OWOJIIOTUHM B CHUCTEME
HAYYHOTO 3HAHHS €CTECTBEHHBIX HayK, B (DOPMUpPOBAHUHM COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpPa M HAyYHOTO MHPOBO33PEHUS; O
BKJIaJIE POCCHICKHX W 3apyOC)KHBIX YYCHBIX-OMOJIOTOB B pa3BUTHE
Oouonornu; (QYHKIMOHATHLHOW TPaMOTHOCTH UYEJNOBEKa I PEIICHUS
KU3HCHHBIX 33724

YMeHne pacKphIBaTh COACPIKAaHHE OMOJIOTUYECKUX TEPMHHOB M TMOHSTHIA:
BUJ, TOMYJSALHUs, TeHO(MOHI, SBOJIONHS, IBMKYIIHE CHIBI ((PaKTOpbI)
ABOJIIOIIMU,  TNPUCHIOCOOJICHHOCTh ~ OPraHW3MOB,  BHI000pa3oBaHUE,
JKOJIOTHYECKHE  (aKTOpBI, DKOCUCTEMA, MPOIYLEHTHl, KOHCYMEHTHI,
PEOYLEHTHI, IEMU MUTAHUS, AKOJOrWYecKas IUpaMuaa, OHOTeOoleHO3,
ouochepa

YMeHue wu3naraTb OWOJIOTHUYECKHE Teopuu (dBoiouuoHHas Teopus Y.
JlapBUHA, CUHTETHUYECKAsl TEOPUs DBOJIIOLMH), 3aKOHBI M 3aKOHOMEPHOCTH
(3aponpiieBoro cxoacrsa K.M. bapa, uepenoBanus Ii1aBHBIX HaIlpaBICHUN
n mnyred sBomoumu A.H. CesepmoBa, ydenuss o Ouochepe B.U.
BepHa,Z[CKOI‘O), OnpeaciiATbL TI'paHUIbl HX NTPHUMCHUMOCTU K IKHUBBIM
cucreMam




YmMmenue BJIaACTbL MCTOAAMH HAYYHOT'O ITO3HAHUA B Oouonoruu (Ha6JIIOI[eHI/I€
U OIIMCAHUC IKUBBIX CHUCTCM, MNPOLCCCOB H HBHGHHﬁ; opraHu3anuvs u
IIPOBCACHUC OMOJIOTHYECKOTO OKCIICPUMCHTA, BBIIABMXXCHHUEC THUIIOTC3bI,
BBISABJICHUC 3aBUCHMMOCTH MCKOY HCCIICAYCMBbIMU BCIIMYHWHAMU,
00BsICHEHHE IMOJIYYCHHBIX  PE€3YyJIbTaTOB, HCIIOJB30BAHHBIX HAYYHBIX
HOHHTHﬁ, Teopnﬁ U 3aKOHOB; YMCHHUC J[CJIaTb BbIBOAblI Ha OCHOBAaHUU




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

YMeHne npuMeHsTh MOMyYeHHbIEC 3HAHUS Ui OOBSICHEHUSI OMOJIOTMYECKUX
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

Ta6nuna 16.3

[TpoBepsiembie ateMeHThI copeprkanus (11 kmacc)

Kon

[IpoBepsieMblii 2IIEMEHT COACPKAHUSA

DBOIIOLIMOHHAS ONOIOT U
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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, TUIIEBIE 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 INTAHUPOBAHME (c yyerom padoyeii mporpaMMbl BOCIIHTAHHSA)
10 KJIACC

Ne
n/n

HaunmenoBanue
pa3ae/ioB U TeM
MPOrpamMmmbl

Koan4yecTBo 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoThI

JIeKTPOHHBIe (M (POBbIe) 00pa3oBaTeIbHbIC PeCypPChl

buoJiorus xak Hayka.

buomorusa xax
KOMILJIEKCHAsl HayKa 1
KaK 4acThb
COBPEMEHHOTO
o0111eCTBA.

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

KuBble cucTeMbl U UX
HU3yUeHHue.

2

JKuBbIe cUCTEMEI U UX
CBOMCTBA.

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

YpoBHeBas
OopraHu3alu KUBbIX
CHUCTEM.

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

BuoJjiorusi KJIeTKkH.

0.5

4

Uctopus OTKpBITHS U
U3YYEHUS KIIETKU.

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

Kierounas Teopus.

Metonanl
MOJIEKYJIIPHOHN U
KJIETOYHOU OMOJIOTHH.
[IpakTuyeckas pabora
«M3yyeHune MeTo10B
KJIETOYHOU OHMOJIOTHH 1 0,5 bubmmoreka I{OK https://m.edsoo.ru/7f4148d0
(xpomatorpadwus,
anexTpodopes,
nuddepeHnranIbHoe

LHEHTPUPYTUPOBAHUE,
[ILP)».

XuMuyecKasi OpraHu3anus
KJIETKH.

10 1

XMUMHYECKUHN COCTaB

1 bubmuoreka I{OK https://m.edsoo.ru/7f4148d0
KJICTKH.
MuHnepaibHbie bubmmoreka [IOK https://m.edsoo.ru/7f4148d0
BEIIIECTBA KJIETKH, UX 1

Ouosornyeckas pob.

OpraHuyeckue bubmmoreka [IOK https://m.edsoo.ru/7f4148d0
BEIIECTBA KJICTKU —

6enku. JlabopaTopHas
pabota «O0HapyxeHue 1 0,5
OEIKOB C TIOMOIIBIO

Ka4CCTBCHHBIX
pEaKLHit.

CBolicTBa, bubmuoreka I{OK https://m.edsoo.ru/7f4148d0
KIacCUpUKALUS U 1

¢GyHKIMU OEIKOB.



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.
[IpakTuueckas pabora
«3yueHne nBUKEHUS
IIUTOILIA3MBI 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
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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
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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 1
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
pacTeHui, 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 IINTAHUPOBAHMUE (c yueTom padoyeii nporpaMMbl BOCIIHTAHUSA)

11 KJIIACC
KosaunyecTBo 4acos DJIeKTPOHHbIE
ungpoBbie
Nen/m Tema ypoka Kontpoabnbie I[IpakTHyeckne p
Bcero oOpa3oBaTe/ibHbIE
padoTsbI padoTsI
pecypcsl
3apoxkaeHue U pa3BUTHE IBOJTIOIHOHHBIX 4
npeacTaBJeHnii B 0M010ruu
bu6mmoreka [IOK
1 OpodononHas Teopust Y. JlapsuHa 1 https://m.edsoo.ru/7f418886
) JIBMKYIIME CUIIBI DBOJTIONMHI BHJIOB 110 Y. ! But6mmoreka IIOK
Tlapeuny https://m.edsoo.ru/7f418886
3 Bopn6a 3a CylIeCTBOBaHUE, €CTECTBEHHBIN U L Brbmmorexa LIOK
HCKYCCTBEHHEIH 0T60D https://m.edsoo.ru/7f418886
4 ®OpMHUpPOBAHHE CHHTETUYECKOM TEOPHH L bubnmorexa LHOK
SBOMIOLHH https://m.edsoo.ru/7f418886
Muxpo3BoJIIONUs U eé pe3yJbTaThl 14 2
c Dransl HBOIIOIHOHHOIO IPOLIECCa: L Bubmmorexa [IOK
MUKPOSBOIIONHS M MAKPOIBOITIOLIHS! https://m.edsoo.ru/7f418886
6 [Momynsauus — 3JIeMeHTapHas €IMHULA L Bu6mmorexa IIOK
>BOJTIOLAH https://m.edso0.ru/7f418886
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3aKOH reHeTUYECKOro paBHOBecHs JIK.
Xapau, B. BaiinOepra. JlabopaTopHas

bu6mmoreka [IOK
https://m.edso0.ru/7f418886

7 0.5
pabota «BbIsSIBICHIE H3MEHUYUBOCTH Y
0co0eii OTHOTO BUIA»
bu6mmoreka [IOK
8 OneMeHTapHbIC (aKTOPBI SBOJOLNN https://m.edsoo.ru/7f418886
i D dexT ocHOBaTens. DPHEKT 6YTHIIOUHOTO BH6H_H°TeKa HOK
rOpITBIIIKA https://m.edsoo.ru/7f418886
10 Murpauuu. M30a0muu nonyssuuii: BH6H_HOTeKa LOK
reorpaduueckas, GHOTOTHICCKas https://m.edsoo.ru/7f418886
1 EctecTBeHHBIN 0TOOpP — HAMPaBISIONTNI ﬁg(;H_HOTeKa HOK
(haKTOp IBOTIOLHH ps://m.edsoo.ru/7f418886
bu6mmoreka [IOK
12 Iomogoit ot60p https://m.edso0.ru/7f418886
[TprucnocoOaeHHOCTh OPraHU3MOB Kak bubmmoreka [IOK
13 pe3yabTaT MUKPO3BOJIIOIHH. JlabopaTopHas 05 https://m.edsoo.ru/7f418886
pabora «3ydenue apomopdo30B u
WIMOAJIaNTAllui Y PACTEHUM U )KMBOTHBIX»
[Tpumeps! pUCTIOCOOICHUH Y OpraHU3MOB: bubmmoreka [IOK
Mopdotoruueckue, GU3HOIOrHIECKHIE, https://m.edsoo0.ru/7f418886
OHMOXMMUYECKHUE, TIOBEICHUECKHUE.
14 0.5
Jlabopartopnast pabora «IIpucnocobnaeHus
OpPraHU3MOB U UX OTHOCHUTEIbHAs
11e7IECO00PA3HOCTH»
Bun, ero kpurepuu u CTpyKTypa. bubmmoreka [IOK
15 Jlaboparopnast pabota «CpaBHEHHE BUJIOB 0.5 https://m.edsoo0.ru/7f418886
0 MOP(OJOTUUECKOMY KPUTEPHUIO»
16 CrpykTypa BUaa bubmmoreka [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
OMOPHOJIOTHYECKHE 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
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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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