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MNOACHUTEJBbHASA 3AIINCKA

[Iporpamma 1mo ydeOHOMy mpeaMery "buomorus" (mamee - Ouosorus) Ha
YpOBHE cpeqHero obmiero odpazoBanusi pa3dpaboraHa Ha ocHoBe DeaepabHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpa3oBanuu B Poccuiickoii Deneparum,
dI'OC COO, Konnenuuu mnpenomaBaHus ydeOHoro mnpenmera «buonorus» u
OCHOBHBIX MOJIOKEHU (PenepanbHoi paboueil mporpaMMbl BOCIIUTAHUS.

VYueOubiii npeamer «buonorus» yriayonéHHoro ypoBHsS uzydenus (10-11
KJIACChI) SIBNISICTCSI OJIHUM M3 KOMIIOHEHTOB MpeaMeTHon obnactu «EctecTBeHHO-
HayuHble npeaMmeTsl». CormacHo mnosoxkeHusM PIOC COO npodunbHbie
yueOHbIe TPEeIMEThI, 3ydyaeMble Ha yriayOJIEHHOM YPOBHE, SIBISIOTCS CIOCOOOM
mubdepennpanuy  00ydeHUsT Ha YpPOBHE CpeaHEro oOmiero oOpa3oBaHUS U
IpU3BaHbl OOECHEUUTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIUM, CPEIHUM
o01IKUM, cpeHUM TTPOECCUOHANIBHBIM U BBICHIUM 00pa3zoBaHueM. B To jxe Bpemsi
KOKIBIA M3 OJTUX YYEOHBIX TPEAMETOB JODKEH OBITh OPHEHTHPOBAH Ha
MPUOPUTETHOE pelIeHUE 00pa30BaTEIbHBIX, BOCHHUTATEIBHBIX M PA3BUBAIOIINUX
3a/lay, CBS3aHHBIX C TpodopueHTanueln o0yJaroumxcss U CTUMYJIUPOBAHUEM
UHTEpeca K KOHKPETHOW 00JIaCTM Hay4yHOTO 3HAaHMsI, CBSI3AHHOTO C OHOJIOTHEH,
MEIUIMHON, 3KOJIOTUEH, ICUXOJOTUEHN, CIIOPTOM WIJIM BOEHHBIM JICJIOM.

[Iporpamma no yueOHoMy mnpenMery "buosorus" naér mpejacTtaBieHHE O
Heau M 3ajadax u3ydeHus ydeOHoro mpenmera «buonorus» Ha yrayOnéHHOM
YpOBHE, OnpeiensaeT 00s3aTeIbHOe (MHBAPUAHTHOE) MIPEIMETHOE CO/IEpIKAHUE, €ro
CTPYKTYpUpOBaHHE IO pa3ienaM U TeMmaM, paclpelelieHHe TIO0 Kiaccam,
PEKOMEHIyeT TOCIEeI0BAaTeIbHOCTh M3Y4YEHUS y4eOHOro Marepuaja C Y4ETOM
MEXMPEAMETHBIX W BHYTPUIIPEAMETHBIX CBf3€H, JIOTUKH y4eOHOTo TMpoIiecca,
BO3PACTHBIX OCOOEHHOCTEeW oOyuwatomuxcsi. B mnporpamme 1o Ouonoruu
pealin30BaH MPUHIUI MPEEMCTBEHHOCTH C M3yY€HHUEM OHOJOTMU Ha YPOBHE
OCHOBHOTO  o0miero  oOpa3oBaHMs, Oyiarojaps 4YeMy  IPOCMATpPUBAETCS
HANpaBIEHHOCTh Ha TMOCJENYIOIIee pa3BUTHE OWOJOTMYECKUX  3HaHWH,
OPUEHTHPOBAHHBIX HAa (POPMHPOBAHME €CTECTBEHHO-HAYYHOI'O MHPOBO33pPEHUS,
HKOJIOTUYECKOTO MBILIUICHUS, MPEICTaBICHU O 310pOBOM 00pa3e >KW3HM, Ha
BOCIIUTaHHE OEpEeKHOTO OTHOUICHHS K OKpy)Kamlled npupogHoi cpexne. B
nporpaMMe Mo OWOJIOTUM Tak)Ke TOKa3aHbl BO3MOXHOCTH Y4YeOHOTO MpeameTa
«buonorusiy B peanuzanuu  TpeboBanuit PIOC COO Kk MIaHUPYyEMBIM
JUYHOCTHBIM, METalpeAMETHBIM M TPEAMETHBIM pe3yjbTaTaM OOydeHUS U B
GbOpMHpPOBaHUM OCHOBHBIX BHUJOB y4eOHO-TIO3HABATEIBHOW  JIESITEIIBHOCTH
OoOy4JaronmMxcss MO OCBOCHHUIO COJIEpKaHUs OHOJOTMYECKOro o0Opa3oBaHUs Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHuUsI.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeHEro odmiero oopasoBaHUs
3aBepuiaer Ouojormueckoe oOpa3oBaHME B IIKOJE M OPHUEHTUPOBAH Ha



pacuMpeHre W yriiyOJieHHe 3HAaHUW 00ydYaroluxcsi O >KUBOW MPHUPOJE, OCHOBAaX
MOJIEKYJIIPHOM W KJIETOYHOM OHMOJIOTHUH, SMOPHOJIOTUUM W OHOJOTUU Pa3BUTHS,
TEHETHKH, CEJICKIIUU, OMOTEXHOJIOTUU, YIBOJIIOIIMOHHOTO YYSHUS U DKOJIOTHH.

Wzyuenne ydeOHOro mnpeamera «buomnorus» Ha yriyOJIEeHHOM YpPOBHE
OPUEHTHPOBAHO HA TOJATOTOBKY OOYYaIOIIUXCS K TMOCIEIYIOMIEMY MOIYYECHUIO
Ouonornyeckoro  oOpa3oBaHMsi B  By3ax UM OpraHU3alMsIX  CPEIHEro
npodeccruonanbHoro oopazoBanusa. OCHOBY €ro coJiepKaHusl COCTaBIIsIET CUCTEMA
OMONOTMYECKUX  3HAHWUW, TMOJYYEHHBIX TMPU HU3YYCHHH  OOYyYaIOUIMMHUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX Pa3JeioB OMOJIOTMH HAa YPOBHE OCHOBHOIO
oOmero obpazoBanusi, B 10—11 knaccax 3Tu 3HaHUA TOJYy4YarOT pa3BuTHE. Tak,
pacmMpeHsl U yriyojieHbl OHOJIOTMYECKHE 3HaHMsS O PACTEHUsSX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHM3ME UeJOBEKa, OOIIUX 3aKOHOMEPHOCTSIX KHU3HH,
JOTIOJTHUTENBHO BKIIOYEHBI OMOJIOTMYECKUE CBEACHUS IPUKIATHOTO U TOMCKOBOIO
XapakKTepa, KOTOpPble MOXHO HCIIOIb30BAaTh KaK OPUEHTHPHI JJIsl MOCIEIYIOUIErO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanusi OMOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMHU 3HAHUSAMHU, IOJYYEHHBIMH OOYYaIOIIUMUCS NpPU HU3YyYECHUH
($u3MKH, XUMHH, Teorpaduy 1 MaTEMaTUKH.

CrpykTypa mnporpammsl 1o ydyeOHOMYy mnpeaMmery "buosorus" orpaxaer
CUCTEMHO-YPOBHEBBIM M 3BOJIIOLMOHHBIA TOAXOAbl K HW3YYEHHIO OHOJIOTHH.
CorylacHO UM, U3y4arOTCs CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE [Tl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OPTraHU3ALMH, 3BOJIOLMY OPraHUYECKOro MHUpa Ha 3eMiie,
COXpaHEeHUsi OMOJIOTMUYECKOro pa3HooOpaszus 1utanetsl. Tak, B 10 kmacce
M3Y4YalOTCSi OCHOBBI MOJICKYJSIPHOW M KJIETOYHOM OHMOJIOTMH, SMOPHOJIOTHU U
OMOJIOTUN PA3BUTHSI, TEHETUKA U CEJIEKUUH, OMOTEXHOJOTUU U CUHTETHYECKOM
OMOJIOTHH, aKTYaJU3UPYIOTCS 3HAHHUS OOyYarolmUXCs MO OOTaHHWKE, 300JI0THH,
aHatoMuu, (usmonoruu uenoseka. B 11 kiacce wu3y4aroTcsi 3BOJIOIMOHHOE
y4€HUE, OCHOBBI KOJIOTUHU U y4eHHUE 0 Ouocdepe.

VYuebnsiii npeamer  «buonorus»  mpu3BaH  00€CNEYUTh  OCBOEHUE
00y4aroUMHUCS OMOJIOTUYECKUX TEOPUH U 3aKOHOB, U1, IPUHIIUIIOB U MPaBUJI,
JIeXKAIIMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOCHHHM, MHOTO000pa3MH MU OCOOCHHOCTSX KIJIETKHM, OpraHu3Ma, IOMYJIsSIuH,
OMOLIEH03a, SKOCUCTEMbI, O BBLIAIOUIMXCS HAYYHBIX JTOCTHUKEHUSX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH, TPUKIIAAHBIX aClEeKTaX OMOJIOTMUECKUX 3HaHuu. J{is
pa3BUTUSL M TOJJACpXKaHUS HHTEpeca OO0ydJaromuxcs K OHOJIOTHH Hapsay co
3HaYUTENbHBIM 00BEMOM TEOPETHUECKOI0 MaTepHalia B COACPKaHUU MPOTPAMMBbI
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPUEW CTAHOBIICHUSI U Pa3BUTHS
TOM WM MHOW 00iacThd OWOJIOTMH, BKIJIAJOM OTEUECTBEHHBIX M 3apyOeiHBIX
YU€HBIX B PEIICHUE BAKHEUITUX OMOJIOrMYECKUX U SKOJIOTUYECKUX TTPOOIIeM.



[enp uzyuenus yueOHoro npeamera «buonorus» Ha yriryoJ€HHOM YPOBHE —
OBJIaJIcHHE  OOy4YalOIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOrO paHra H NPUOOpPETeHHE YMEHHI
UCIIOJIb30BaTh 3TH 3HaHUSA B (JOPMUPOBAHMU HMHTEpECa K OMpeAeNEHHON 00iacTu
npo(hecCHOHANBFHOM JAESITENbHOCTH, CBSI3aHHOW C Ouojorueid, Wi K BBIOOpPY
y4eOHOTr0 3aBeICHUS IJIs1 TPOJIOJKEHUS OMOJIOTMYECKOT0 00pa30oBaHusl.

JoctikeHue 1enu u3ydeHus ydeOHoro nmnpeamera «buonorus» Ha
yrayOI€HHOM YpOBHE 00€CTIEYMBACTCS PEIICHUEM CICIYIOIINX 3aa4:

OCBOEHHUE O0YYAIOMIMMHUCA CHUCTEMBI OMOJIOTUYECKUX 3HAHUN: 00 OCHOBHBIX
OMOIOTHUECKUX TEOPHSIX, KOHIEMIUIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
IpaBUJIaX, COCTABIISIIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MUpa; O
CTPOEHUHU, MHOT000pa3uM U OCOOCHHOCTSX OHOJOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MOMYJISALHNS, BUA, OMOTEOLEH03, OMocdepa); 0 BEIIAIOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCIIEOBAHUSAX B OMOJIOTHH;

O3HAaKOMJIEHUE OOYYarolmMXCcsi C METOJaMU IO3HAHWs >KUBOM MPHUPOABI:
UCCIIEIOBATEIbCKUMUA ~ METOJaMH  OMOJIOTUYECKMX HayK (MOJIEKYJIIpHOM U
KJIETOYHOW OHMOJOrMM, SMOpPUOJIOTMM U OWOJIOTMUM pPa3BUTHUS, TEHETHKU WU
CEeNIEKIINM, OWOTEXHOJOTUU W CHHTETHYECKOW OWOJIOTHUH, TMaJCOHTOJIOTHH,
DKOJIOTHH);  METOJIaMH  CaMOCTOSITEIbHOTO  TMPOBENEHUS  OMOJOTHYECKUX
UCCleNoBaHUM B JabopaTtopun W B mpupoge (HaOmojaeHue, H3MEpeHue,
HKCIIEPUMEHT, MOJICITUPOBAHHUE);

OBNaficHHEe OOYydYalOIMMHUCS YMEHHUSIMU: CaMOCTOATEIBHO  HAaXOJHWTh,
aHAJIM3UPOBATh W HCIIOJIB30BATh OMOJOTHMYECKYI0 HH(OPMAIIMIO; TOIH30BATHCS
OMOJIOTMYECKOM TEPMUHOJIOTUEH M CUMBOJMKOM; YCTAaHABIMBATH CBS3b MEXIY
pa3BUTHEM OHOJOTMM M COLMAJIbHO-’KOHOMHYECKHMU U  3KOJIOTMYECKUMHU
npobyieMaMu 4YeJIOBEYECTBA; OLEHUBATh IOCIEACTBUS CBOEH NEATEIbHOCTH I10
OTHOILICHUIO K OKpPYXKaIoIIeld MNpUPOAHOM cpeae, COOCTBEHHOMY 3J0POBBI0 U
3MOPOBBI0  OKPY)KAIOIIMX JItOJIeH; OOOCHOBBIBAaTH W  COONIOAATH  MEpBI
npodritakTHKA WHGEKITMOHHBIX 3a00J€BaHNl, MpaBUIa TTOBEACHUS B MPUPOJIC U
oOecrieueHus: 6€30MacHOCTH COOCTBEHHON KU3HEEATETLHOCTH B UPE3BBIYANHBIX
CUTyallUsIX ~ MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHBIC HAyYHBIC OTKPHITUS B 001aCTH OMOJIOTHH;

pasBuTHE y 00YYaIOIMINXCSI NHTEIUIEKTYAIBHBIX U TBOPYECKUX CIIOCOOHOCTEH
B IMPOLECCE 3HAKOMCTBA C BBIJAIOINIMMHCS OTKPBITUSIMH U COBPEMEHHBIMHU
UCCIIEIOBAaHUSIMH B OWOJIOTHH, pEIIaeMbIMH €0 MpoOjeMamMH, METOI0JOoTHeH
OHOJOTUYECKOTO UCCJIEI0BAHMS, MIPOBEICHHUS AKCIEPUMEHTAIIbHBIX
UCCJIEIOBAHMM, pelIeHrs] OMOJIOrMYEeCKUX 3a7a4, MOJIECIMPOBaHUSI OMOJOTUYECKUX
00BEKTOB U MPOIIECCOB;



BOCIIUTAHUE Yy 00YYaIOIUXCs IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOJE B
1EJIOM M K OTJIEIbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (POPMHUPOBAHUE IKOJIOTHUUECKOM,
IFeHEeTUYECKOM TpPaMOTHOCTH, OOIIeHl KyJIbTYypbl TOBEJACHUS B MPHUPOJE;
WHTETPAINHA €CTECTBEHHO-HAYYHBIX 3HAHUN;

npuoOpeTeHrne  OOyYarOIIMMHCS  KOMIIETEHTHOCTH B PalMOHAIHLHOM
IPUPOAOIIOIL30BaHUN (COOMIO/ICHNE TIPaBUJI TOBEICHUS B MPHUPOJE, OXPAHbI
BUJIOB, IKOCUCTEM, OUOC(hephl), COXpaHEHUU COOCTBEHHOIO 37I0POBBS U 3/I0POBbSI
OKpyXaromux JroAed (coOmrogeHuss Mep npodumakTukd — 3a00JeBaHUMH,
obecrieueHrne O€30MACHOCTH JKU3HEACATCILHOCTH B UYPE3BBIUAWHBIX CHUTYAITUSIX
NPUPOAHOTO H  TEXHOTCHHOTO  XapakTepa) Ha OCHOBE HCIOJb30BaHUS
OMOJOTUYECKUX 3HAHUM U YMEHUN B TOBCEAHEBHOM KU3HU;

CO37aHMEe  YCIOBUH  JUIsl  OCO3HAHHOTO  BBIOOpA  OOYYaIOIIUMHCS
VHIMBUTyaJIbHOU o0pa3oBaTeIbHON TPACKTOPUH, CIIOCOOCTBYIOIIEH
nocieaywnemMy npohecCHOHAIBHOMY CaMOOMpPEACICHUI0, B COOTBETCTBUMU C
WHIMBUTyaJIbHBIMU UHTEPECAaMH U MOTPEOHOCTAMU PETHOHA.

OO0111ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YE€HHE OUOJIOTMU Ha YIITyOJICHHOM
YpOBHE cpeaHero obiiero oopazoBanus, coctasiser 204 gaca: B 10 kmacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEZIEI0).

OT60p opraHu3alMoOHHBIX (OPM, METOJIOB U CPEACTB OOy4EeHHUS OUOJOTUU
OCYIIECTBIISIETCS ¢ YYETOM CHElu(pUKU €ro COJAep KaHWs W HaNpaBIEHHOCTH Ha
MPOJIOJDKEHNE  OMOJIOTUYECKOro  oOpa3oBaHMs B OpraHU3AlMSIX  CPEIHETO
po¢eCCUOHATIBHOTO U BBICIIETO 00pa30BaHUsI.

OO0s13aTeNbHBIM YCIOBUEM MPU 00YUEHUN OMOJIOTHH HA YIIIYyOJIEHHOM YPOBHE
SBJIICTCSI TIPOBENICHUE JTAOOPATOPHBIX M TpPAKTHYeCKUX paboT. Taxxke ydactue
OOy4YaroIIMXCs B BBIMOJIHEHUH MPOEKTHBIX U Y4EOHO-UCCIIEI0BATENBCKUX PaboT,
TEMaThKa KOTOPBIX OMPENEISeTCSs y4uTeIeM Ha OCHOBE HMEIOIIMXCA
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOTHBIX YCIOBHH.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

CopnepkaHue mporpaMMbl, BBIIECIIEHHOE KYPCUBOM, HE BXOOUT B IMPOBEPKY
rocynapctBeHHo# utorooi arrecraruu (I'MA).

Tema 1. BuoJsiorns Kak HaykKa

CoBpeMeHHass OMoyIorus — KOMIUIEKCHasl Hayka. KpaTkas uctopus pa3BUTHS
Ouonoruu.  buonormdyeckue HaAyKM M HU3y4yaeMble UMH  MNPOOJIEMBI.
dyHIaMEHTaJbHbIE, NPUKIAIHBIE M TIIOUCKOBBIE HAy4YHbIC HCCICIOBAaHUS B
OHOJIOTHH.

3HayeHue Ouosoruu B (HOPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptuHbl Mmupa. IIpodeccun, cBszanHbie ¢ Ouonorueil. 3HayeHUE OHOJIOTHH B
[PAKTUYECKOM JEATEIIBHOCTA 4YEJOBEKa: MEIULHHE, CEIbCKOM XO35MCTBE,
IIPOMBIILIJIEHHOCTH, OXPaHE IPUPOJBL.

JleMoHCTpanumn

[Toptpetsl: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [apBuH,
V. I'apseu, I'. Mennens, B. U. Bepnanckuit, U. I1. [1aBnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /I. K. benses.

Tabnuupel 1 cxembl: «CBsi3b OMOJOTUM C JIPYTUMHU Haykamuy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbl U UX U3YyYeHHUE

KuBble cucTteMbl Kak mpenMer u3zydeHus Ouosnoruu. CBONCTBAa KUBBIX
CUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHMCKPETHOCTb U LEIOCTHOCTb,
CIOXXHOCTh M YIOPSAIOYEHHOCTh CTPYKTYPhI, OTKPBITOCTh, CAMOOpPraHU3alus,
CaMOBOCIIPOU3BEIEHUE, PA3IPAKUMOCTh, U3MEHUYNBOCTh, POCT U PA3BUTHE.

YpOBHM OpraHv3aldd HKUBBIX CHUCTEM: MOJIEKYJSPHBIMA, KJIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHBIN, MOIYJISILIUOHHO-BUI0BOM, AKOCHUCTEMHBIM
(bmoreoneHoTnyeckuit), OmochepHniii. Ilporecchl, MPOMCXOIAIINEC B KHUBBIX
cucremax. OCHOBHBbIE MNpHU3HAKK KUBOro. JKu3Hb Kak (opma CyIIeCTBOBaHUS
Marepuu. Hayku, n3ydaromme ,uBble€ CUCTEMbI HA PA3HBIX YPOBHSIX OpTraHU3AIUU.

N3ydenue xuBbIX cucteM. Meroapl Omonormdeckoil Hayku. HaOmromenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3als, MeTaaHanu3. lloHaTue o 3aBucuMou u
He3aBUCUMOM IiepeMeHHOU. IlnaHumpoBanue »skcnepumenra. IlocraHoBka u
npoBepka rumnote3. Hynesas runoresa. [loHsiTue BHIOOPKH U €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouonornueckux JaHHbIX. OIleHKa JAOCTOBEPHOCTH MOJIYYEHHBIX
pe3ynbTaToB. [IpyUuMHBI WCKaXX€HUS PE3yJAbTaTOB JKcrepumeHTta. [lonsThe
CTATUCTHYECKOTO TECTA.

JdeMoHCcTpauu



Tabmuubl u cxembl: «OCHOBHbIE TMPU3HAKU KU3HW», «buonornyeckue
cucrtembl», «CBOWCTBA KUBOW MaTEpUN», «YPOBHU OPraHU3aLMHU KUBOU
npuponb», «CTpOeHHE MKUBOTHOW KIIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpPraHoOB YEJIOBEYECKOro opranmsman, «buoreornenos», «buocdepa», «Meromabl
W3yYEHUS )KUBOU MPUPOJIBD».

O6opynoBanue:  jmabopaTopHoe  oOOpyJoBaHWE I IPOBEICHUS
HAOJIOICHUM, U3MEPEHU, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHue pa3IMyHBIX METOHNOB IIPH
V3YyYECHUH KUBBIX CUCTEM.

Tema 3. buoJsiorust KjieTKku

Knerka — cTpykTypHO-QYHKIIMOHAJIbHAS e€AUHUIIA KuBOro. Mcropus
oTKpbITUs KiIeTkH. Pabotel P. I'yka, A. JleBenryka. Knerounas reopus (T. [LlIBanH,
M. Ilneitnen, P. BupxoB). OCHOBHBbIE MOJOKEHUS COBPEMEHHON KJIETOUHOU
TEOPUH.

MeTtonbpl  MOJIEKYJSIpHOM M KJIETOYHOM  OWOJIOTMH:  MHUKPOCKOIIHS,
xpomarorpadus, 37eKTpodope3, METOJ MEUEHBIX aToOMOB, AU(QepeHInanbHOe
HEeHTpUyTrupoBaHue, KyJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢urcuposannvix
K1emokK. DIEKTpOHHasi MUKpockonus. Kougoranvruas muxpockonus. Bumanvhoe
(npudicuzHeHHoe) uzyueHue Kiemox.

JlemoHcTpanuu

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

Tabmuubl u cxembl: «CBETOBOM MHUKPOCKOM», «DIEKTPOHHBI MHUKPOCKOIDY,
«HMcTopus pazBUTHS METOLOB MUKPOCKOTIUI.

ObopynoBaHue: CBETOBOM MHKPOCKON, MHUKPONpENaparbl pPacTUTENbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK.

IIpakTnueckass padora «/3ydeHue METOAOB KJIETOYHOW OUOJIOTUM
(xpomarorpadus, aextpodope3, auddepeHaIbHoe HeHTPUGYTHUPOBaHUE,
[1LIP)».

Tema 4. XumMmnueckasi OpraHu3anusa KJIeTKU

XUMHUYECKHM COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIIJIEMEHTHI.
Bona n e€ posib Kak pacTBOpPUTENs, pearcHTa, yd4acTue B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOpEryisiquu. MuHepaabHble BELIECTBA KJIETKU, MX OUOIOrHvecKas
posib. POJb KATHOHOB M AaHUOHOB B KJIETKE.

Oprannueckne BelIleCcTBAa KIETKH. buosornueckue mnojauMepsl. benku.
AMMHOKHUCIOTHBIN cocTaB 06enkoB. CTpyKTypbl OenkoBoil MoJekynbl. [lepBuunas
CTpyKTypa Oeika, MenTujaHas CBsi3b. BTopuuHas, TpeTWyHas, 4YeTBEpTUYHAs
cTpykTypbl. JleHatypauus. CoiictBa OenkoB. Kiaccudukanuss — OGenkos.
buonornueckue pyHkimuu 6eaKoB. [lpuonsi.



Yraesoael. MoHOCaxapubl, AUCaXxapyuibl, OJIMTOCAXapUuAbl U MOJIHCAXAPUIBI.
O6mmii 1IaH CTpoeHUss U (PU3UKO-XMMUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonornyeckue pyHKIIMM YTII€BOIOB.

Jlumunet. I'uapodunsHo-THApOdoOHEBIE cBOMcTBA. Kitaccudukarus nunuaos.
Tpurmunepunbl, ¢GocPoaunuasl, BOCKH, cTepounbl. buomornmueckwe QyHKIUN
munuaoB. OO1mMe CBONCTBAa OMOJIOTMYECKUX MEMOpaH — TeKy4eCTb, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxneunossie kucnotsl. JJHK m PHK. CrpoeHne HYKJIEHMHOBBIX KHCIOT.
Hyxneorunpl. [lpuanun kommiementapHocTt. [IpaBmmo Yapradda. Ctpykrypa
JAHK — nBoiinast cnupans. Mectonaxoxaenue u ouonornueckue pynkuuu JTHK.
Buasl PHK. ®yukunu PHK B kietke.

Crpoenne monekynsl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIEHHbIE IEPEHOCUMKH, UX (DYHKIIMH B
Kietrke. [pyeue wnykneozuompugocgpamer (HT®P). CexBenupoBanue JIHK.
Memoowl cenoMuKU, MPAHCKPUNMOMUKU, NPOTNEOMUKU.

CrpykTypHas Ouoiiorusi: OMOXUMHUYECKHe U OMODU3UYECKUE UCCIEeIOBAHUS
cocTaBa W TMPOCTPAHCTBEHHOM CTPYKTYpbl OuoMoOnekyn. Mooeruposarue
CMpPYKmMypbl U QYHKYUti OUOMONEKYN U UX Komniekcos. KomnvromepHuiti ousaun u
Opeanuyeckul cunmes OUOMOJIEKYN U UX HeNPUPOOHBIX AHANO208.

JlemoHcTpanuu

[Toptpetsr: JI. [Tonunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. [Ipy3unep.

Huarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXHUBOWU
npupone», «Pacnpenenenne XuMHIECKUX DJIEMEHTOB B JKUBOW MPUPOIEY.

Tabmuubr u cxemsl: «llepuoamdeckass Tabnuia XUMHYECKUX JIIEMEHTOBY,
«CTpoeHue MOJIEKYJbl BOJb», «BemectBa B coctaBe OopraHu3moB», «CTpoeHue
MOJIEKYJIbI Oenkay, «CTpyKTypbl O€lIKOBOM MOJIEKYyJNbl», «CTpoeHHEe MOJIEKYI
yIieBooBy», «CTpoeHre MoJeKyn JHnuaoB», «HyKIEeMHOBBIE KHUCIOTBI»,
«Ctpoenne Monekyibl ATOy.

O6opynoBaHue: XuMUYECKasi MOCyaa U 000pyI0BaHHUE.

JlabopaTtopnasi pab6ora «O0Hapyx)eHUE OEITKOB C TOMOIIBIO KaYeCTBEHHBIX
peakuuii».

JlaGoparopnass  padora  «lccienoBaHue — HYKJIEHMHOBBIX  KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK PAa3JIMYHbIX OPTaHU3MOB).

Tema S. CTpoeHue u pyHKIMH KICTKH

Tumbel KIETOK: JyKapuoTHYecKas M Mpokapuotuyeckas. CTpyKTypHO-
(GyHKUIHOHATIbHBIE 00pa30BaHUS KIETKH.



CrpoeHue npokapuoTHuecKkoi kieTku. Knetounas crenka OakTepuii U apxeil.
Oco0OeHHOCTH CTpOEHHsI TeTepoTpodHONH U aBTOTPOPHOU MNPOKAPUOTHUECKUX
KJIETOK. MecTo U poJib POKapHOT B OMOIIEHO3aX.

Crpoenue u (GYHKIIMOHUPOBAHUE AYKapUOTUYECKOU KJIETKHU.
[Tna3matuueckass MeMOpana (mnasmanemma). CTpykTypa IJIa3MaTHYeCKOU
MeMOpanbl. TpaHcropT BelecTB yepe3 IMIa3MaTUYecKyto MeMOpaHy: MacCHUBHBIN
(muddy3us, obmeruéHHas auddysus), aKTUBHBIA (IIEPBUYHBIA W BTOPHUYHBIN
akTUBHBIA TpaHcnopT). Ilomynmponunaemocts MeMOpanbl. Pabota HaTpuii-
KJIMEBOTO Hacoca. DHAOIMTO3: MUHOLMTO3, (aroruros3. Jk3ouuTo3. Kierounas
creHka. CTpykTypa U QyHKIMH KIETOYHON CTEHKU PACTEHH, TpHOOB.

Huromna3zma. [uro3ons. Hutockener. JIBuxkenne nuromia3Mbl. OpraHouIbl
kietku. OmHOMeMOpaHHBIE OPraHoOWbl KIETKH: JHAOIUIa3MaTHYecKasi CeTh
(BIIC), anmapar I'onbaXku, JTU30COMBI, UX CTpoeHHE M (yHKUHMH. B3aumocBs3b
OJTHOMEMOpPAHHBIX OPraHouAOB KieTKH. CTpoeHHe TpaHyISIPHOIO PETHKYJIyMma.
Mexanuszm nanpaenenus 6enxog ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CHUHTE3
KJIETOYHBIX ~ MeMOpaH. [maakuii  (arpaHyisipHBIA)  SHOIUIA3MATHYECKUIN
petukynyM. CekperopHas ¢yHkius anmapata ['onpmku. Moougurkayus 6enkos 6
annapame ['onvooxcu. Copmuposxka 6enxkoe 6 annapame Ioavoxcu. Tpancnopt
BEIIECTB B KJIETKE. Bakyosn pacTutenbHbIX KiIeToK. Kiterounslii cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOWABI  KJIETKU:  MUTOXOHJPUH,  IJIACTUIBI.
Ipoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenne u (yHKIIMM MUTOXOHJpUN u mactun. llepBuunble,
BTOPUYHBIE UM  CJIOXKHBIE  TJIACTUABI  (OTOCMHTE3UPYIOIIUX  DYKApHOT.
XJIOpOIIACThI, XPOMOIIIACTHI, JIEMKOTIIACTHI BHICIIIMX PACTEHUM.

HememOpanusie opranouabl kiaetku CTpoeHue U (PYHKIIUM HEMEMOpPaHHBIX
OpraHOUOB KJIETKHU. Pu6ocombi. IIpomescymounvie Qunramenmul.
MukpodunameHTsl. Axkmunogvle Muxkpoguramenmol. MBIIIEUHbIE  KIIETKU.
AKmuHo8ble KOMNOHEeHmMbl HeMbluleyHblX Kiemok. MukpoTpyoouku. Kierounsri
nentp. CrTpoeHwe U JBWKEHHUE JKIYTUKOB U PECHUYEK. MUKpOTPYOOUKH
nuToriasMel. Llentpuons. benku, accoyuupoganmvie ¢ MuxkpoguiameHmamu u
muxpompybouxamu. Momopnuvle benxu.

Anpo. O6osouka siapa, XPOMATUH, KapUoOIUIa3Ma, SAPBIINIKU, UX CTPOEHUE U
bynkuuu. Snepubiii OenkoBbli MaTtpukc. IIpocTpaHCTBEHHOE pPacHoIOKEHHE
XpoMocoM B uUHTep(ha3sHOM siape. Iyxpomamun u cemepoxpomamur. benku
XpOMaTHHA — THUCTOHBL. /{uHamuka s0epHolU 00010uKu 6 mumose. AHoephbiii
MPAHCnopm.

Krnerounsle BkitoueHus. CpaBHUTENbHAS XapaKTEPUCTHKA KJIETOK IYKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOI).

JleMoHCTpanun



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

Tabmuupbl U cxembl: «CTpoeHUE SYKApUOTHUECKOW KIeTkn», «CTpoeHue
KUBOTHOM  KJIEeTKW», «CTpoeHue  pacTUTENbHOM  KiIeTkn», «CTpoeHue
MUTOXOHAPHUI, «Aapo», «CTpoeHNe NPOKAPUOTHIECKON KIETKNY.

OOopynioBaHHE: CBETOBOM MMKPOCKOIN, MHKpPOIpEnapaTsl pPacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl OaKTepUabHbBIX KIETOK.

Jlabopatopuasi padora «l3yyeHue CTpPOGHHMS KIETOK PpPa3IMYHBIX
OpraHUu3MOB).

IIpakTuyeckas padora «l3yueHue CBOMCTB KJIETOUHOI MEMOpaHbD».

JlaGoparopnass padora «lccienoBanne mia3mMoiiM3a W JIETUIA3MOJIN3A B
PACTUTENIbHBIX KIETKAX).

IIpakTnueckass padora  «/3ydeHue  [OBUKEHUS  LUTOIUIa3Mbl B
PACTUTENBHBIX KIETKAX.

Tema 6. O0OMeH BeleCTB M NPeBpalIeHUe JHEPIUH B KJIETKe

AcCUMHIIALINS ¥ TUCCUMIISIIMS — IBE€ CTOPOHBI MeTabomn3Ma. Tumnsl oomMeHa
BELIECTB: aBTOTPO(PHBIA U TreTepOoTpOPHBIA. YdacThe KHUCIOpoAa B OOMEHHBIX
npoueccax. OJHepreTuueckoe oOecnedeHue KieTku: npespauieHne ATO B
oOMeHHBbIX Tporeccax. DepMEHTaTUBHBIA XapakTep peakUuil KJIETOYHOTO
Metabonuzma. DepMeHThI, UX CTPOCHHE, CBOMCTBA W MEXaHHU3M JEHUCTBUSI.
Kodepmentsl. OTinnuust pepMEHTOB OT HEOPraHWYECKUX KaTaau3aTopoB. bemku-
aKTUBATOPHI M OCJIKU-UHTHOUTOPHI. 3aBUCUMOCTH CKOPOCTH (DEPMEHTATUBHBIX
peakuuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUuHBIA CUHTE3 OPraHUYECKHX BEHIECTB B KIeTKe. DOTOCHUHTES.
AHOKCUuceHHbIll U OKCcuceHHbll omocunme3 y obaxkmeputi. Ceemocodouparoujue
nueMeHmbvl U NUSMEeHmMbvl peakyuoHHo2o yenmpa. Poiap XJIOpOIacToB B IpoLecce
dotocunteza. CretoBasi u TeMHOBasi Gasbl. Domoovixanue, Cs., Cs. u CAM-munur
¢domocunmesa. IlponykTuBHOCTh (OTOCHHTE3a. BinsHMe pa3nuyuHbIX (HAaKTOPOB
Ha CKOpOCTh (poTocuHTE3a. 3HaUeHHE (POTOCUHTESA.

XEMOCHHTES. PaznooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPUIIUPYIOIHNE OaKTepUH, >KeIe300aKTepuu, cepoOaKTepuu, BOJOPOJHBIE
OakTepuu. 3HaYCHUE XEMOCHHTE3A.

AHa3poOHble opranu3Mbl. Buasl Opoxxenus. IIpoaykTel OpokeHHS U HUX
UCIIOJIb30BAaHUE YEJIIOBEKOM. AHA3pOOHbIE MUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYyAUTENN OOJIC3HEH.

AspoOHbIE OpTraHU3MBI. Oranbl HSHEPreTUYECKOTO oOMeHa.
[ToaroToBuTenbHbIN ATaN. I TMKOIN3 — OECKUCIOPOHOE PACUIEIUIEHUE TTHOKO3bI.

buonornyeckoe okuclieHHUEe, WIH KIETOYHOE JibIXxaHue. Poiib MUTOXOHIpHIL B
npoiieccax ononoruyeckoro okucienus. [{uknnueckue peakunu. OKUCIUTEIbHOE
dbochopunupoBanue. Ouepeuss memoOpanHo2o epaduenma npomoros. Cunmes



ATD: paboma npomonnou ATD-cunmaszwl. IlpeuMmyniecTBa a’poOHOTO IMYTH
oOMeHa BellleCTB nepes] aHadPOOHBIM. DPHEKTUBHOCTh SHEPTETUUECKOTO OOMEHA.

JdeMoHCcTpaMuA

[Toptpetsr: Jx. IIpuctin, K. A. TumupsizeB, C. H. Bunorpanckuii, B. A.
Ourensrapar, [1. Mutyemnn, I'. A. 3aBap3uH.

Tabnuubl 1 cxeMbl: «DOTOCUHTE3Y», « IHEPreTHUECKUl 00Men», «buocunres
oenka», «CtpoeHue pepMeHTa», « XeMOCHUHTE3.

OOopynioBaHHEe: CBETOBOM MHKPOCKOI, 00OpYIOBAHHE JJII MPHUTOTOBIICHHUS
MOCTOSTHHBIX ¥ BPEMEHHBIX MUKPOTIPEIIapaTOB.

Jlaboparopnass padora  «l3ydyeHue  KaTaIUTUYECKOW  AKTUBHOCTH
dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTaasbl)».

Jlabopatopuasi pabGora «/3ydyeHue (HEpMEHTATUBHOTO PpACIICIIICHUS
NEPOKCHUAA BOJIOPOAA B PACTUTEIBHBIX U AKUBOTHBIX KIETKAX).

JlaGopaTopnasi padora «CpaBHeHue mporieccoB  (orocuHTe3a U
XEMOCHHTE3a».

JlabopaTtopnasi pa6ora «CpaBHEHHE NPOIIECCOB OPOKEHUSI U IBIXAHUSD.

Tema 7. HacseacrBenHass uHGopManus U peaju3anus eé B KiIeTKe

Peakuun MatpuuHoro cunresa. [IpuHIUN KOMIUIEMEHTAPHOCTH B PEAKIIUSIX
MaTpPUYHOIO CHHTe3a. Peanuszanus HacneAcTBEHHOW MHpopmanuu. ['eHeTnueckuit
KOJI, €ro cBoucTtBa. TpaHckpuniusa — MarpuuHbeli cuHte3 PHK. IlpuHumme
TPAHCKPUIIIUU: KOMILJIEMEHTAPHOCTh, aHTUIAPAIIEIHHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 syxapuomuuecxou kniemke. Hexooupyrowue PHK.

Tpancisauus u e€ stansl. Yuactue TpaHcnoptHbix PHK B OnocunTtese Genka.
VYcnoBuss OuocunTe3a Oenka. KomgupoBanwe amuHOKHCIOT. Ponb pubocom B
OouocuHTe3e Oenka.

Cosepemennvie npedcmasieHusi o cmpoenuu 2eHog. OpraHuszalus reHoMa y
POKApHOT U IYKAPUOT. Perynsuus akTUBHOCTH TF€HOB y MpOKapuoT. ['umote3a
onepoHa (®. Kako0, XK. Mano). Moaexyrnapuvie mexanusmovl 3KCNpeccu 2eHo8 y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomul 2enos. Perynsuus 0OMEHHbBIX
MPOILIECCOB B KJleTKe. KileTouHbIl roMeocTas.

Bupycel — HekieTouHbie (OpMBI JKU3HU U 00JIUTaTHBIC TTapa3uThl. CTpoeHHE
MPOCTBIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHblil YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpamuas mpanckpunyus, pesepmasa, uHmezpasa.

Bupycubie 3a0oneBanusi yenoBeka, >kuBOTHBIX, pactenuii. CITN, COVID-
19, coumanbHbie 1 MEAULIMHCKUE TTPOOIEMBI.

Buoungopmamuxa: unmeepayusi u anaiuz b6oarvuux maccusos («bigdatar)
CMpPYKmMypHuIX buonocudeckux oannvix. Hanomexunonoeuu 6 buonozuu u meouyuHe.
Ipoepammupyemvle pynkyuu 6enrkos. Cnocobvl 00cmasKu 1eKapcms.



JdeMoHCcTpaMu

[Toptpetsl: H. K. Konbios, /. Y. IBaHOBCKUIA.

Tabnuiel u cxembl: «buocuHTe3 Oenkay, «I'eHeTudeckuii Koy, «Bupyce»,
«bakTepuodarmy.

IpakTnueckas padora «Co3znaHnue MOJCIIU BUPYCAy.

Tema 8. ZKuzHeHHBIH HUKJ KJICTKH

Knerounslii 1uki, ero mnepuoabl M peryisiuusa. WMurtepdaza u MuTos.
Oco0OeHHOCTH TPOLECCOB, MpoTekarommx B uHTepdasze. [loaroroBka KieTku kK
nenenuto.  [Ipecuntetmyeckuii  (MOCTMUTOTUYECKUM),  CHUHTETHYECKHU U
MOCTCUHTETUYECKUN (TPEMUTOTUYECKUI ) IEPUO b HHTEP(DA3BI.

Martpuunsbiii cunre3 JJHK — pemnukanus. Ilpunnuner perummkannn JIHK:
KOMILUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBIN  CHHTE3, AHTUNAPAIUIECIBbHOCTb.
Mexannsm penmmkanuu JIHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl n

TeroMepaza. XpPOMOCOMHBIM HAaOOp KIETKM — KapuoTUIll. JIUMIoOWAHBIA W
rariouaHblii  Habopsl  XpoMocoMm. ['omosoruunbie XpomMocombl. [lonoBbie
XPOMOCOMBI.

Henenue xmerkn — wmuto3. Craguu MHUTO3a W TPOUCXOIAIINE B HUX

nponeccel. Tunbel muto3a. KapuoknHe3 u nuToknHe3. buosiormdyeckoe 3HaueHUE
MHUTO3A.

Perynsinusa MUTOTHYECKOrO IUKIA KIETKU. I[IporpamMmupyemasi KieTOdHas
rubesnpb — arnomnTos.

Kinerounoe snpo, XpoMocombl, (GyHKIIMOHAJIbHAs T€HOMHUKA. MexaHuzmol
npoaughepayuu, oughgpepenyuposku, cmapenus u euberu kKiemox. «lL{ugposas
Kliemkay» — ououngopmamuyeckue mMooenu GyHKYUOHUPOBAHUSL KILeMKU.

JlemoHcTpanuu

Tabmuiel 1 cxeMbl: <«OKW3HEHHBIM IMKI KIETKW», «Mwuto3», «CTtpoeHwne
xpomocomy, «Permmmkamusa JJHK».

O6opynoBaHuEe: CBETOBOM MHUKPOCKOT, MUKpOIIpenapathl: « MUTO3 B KJIETKaX
KOpEIIKa JIyKay.

JlabopaTtopnass  pabora «3yueHne = XpoMOCOM  Ha  TOTOBBIX
MUKPOIIpenapaTaxy.

JlabGopaTopHnasi pabora «HaGmoieHre MUTO3a B KJIETKaX KOHUHMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. CTpoenue u GyHKINH OPraHU3MOB

buonorunueckoe pazHooOpasue OpraHU3MOB. OnHOKIIETOUHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH ~ CTPOEHUS U IKU3ZHENEATENbHOCTH  OJIHOKJIETOYHBIX
opraHu3MoB. baktepuu, apxeu, OJHOKIETOYHbIE TIPUObI, OJHOKJIETOUYHBIE
BOJIOPOCIH, Apyrue NpoTUCThl. KoIOHUAIbHBIE OPTaHU3MBI.



B3anMoOCBsI3p 4ACTEN MHOTOKJIETOYHOIO OpraHu3Ma. [KaHW, OpraHbl H
cucteMbl opranoB. OprannsM Kak eInHoe 1enoe. ['omeocras.

Tkanu pactenuii. Tumbl pacTUTENBHBIX TKaHEW: o0Opa3oBaTelibHas,
MOKPOBHAsI, TMPOBOJAIIAS, OCHOBHAsl, MeXaHudeckas. OCOOEHHOCTU CTPOECHUS,
(GYHKIMI 1 pacioIOXKeHHUs TKaHEeH B OpraHax pacTeHUU.

TkaHu JKMBOTHBIX M Y€JOBEKAa. THIbI )KUBOTHBIX TKAHEW: AIUTEIUAJIbHAS,
COCJIMHUTENIbHAS, MblllIeyHasi, HepBHas. OCOOEHHOCTH CTpoeHus, (YHKIMA U
PACIIOJIOKECHUS TKAHEW B OPraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHbie W T'eHEpaTUBHbIE OpraHbl pacTeHuid. OprasHbl U
CHUCTEMBI OPTraHOB KUBOTHBIX U YesoBeKa. OYHKIIMKA OPraHOB U CUCTEM OpPraHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CKeneTbl OJHOKIETOYHBIX H
MHOTOKJIETOUYHBIX JKMBOTHBIX. HapykHbli ¥ BHYTpeHHHU ckeneT. CTpoeHue u
TUNBI COEANHEHUS KOCTEH.

JIBuxeHne  opraHum3MoB. JIBM)KEHHWE  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0oUIHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PACTCHHI:
TPOIIU3MBI M HACTUU. JIBM)KEHHME MHOTOKJIIETOYHBIX JYKUBOTHBIX M YEJIOBEKa:
MblmieuHas cucrema. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

[Iutanne opranusmoB. IlorjomieHne BOABI, YIJIEKUCIOrO Ta3a W
MHMHEPAJIbHBIX BEUIECTB pacTeHUsIMU. lIuTaHue >XKMBOTHBIX. BHyTpuIonoctHoe u
BHYTPUKIIETOUYHOE TNUIIEBapeHue. [IuTaHrne MO3BOHOYHBIX MUBOTHBIX. OTHENbI
MULIEBApUTENBHOTO TpakTa. [IumeBapurenvHble xene3bl. llumieBapurenbHas
CHUCTEMA YEJTIOBEKA.

Jpixanue opranu3MoB. Jlpixanue pacteHui. Jlpixanue >kuBOTHbIX. {uddy3us
ra3oB 4epe3 NOBEPXHOCTh KiIeTKU. KoxkHoe npixanue. /[prxarenbHas MOBEPXHOCTD.
KabepHoe u nérounoe apixanue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOEHUSI JIETKMX T[O3BOHOYHBIX JKUBOTHBIX.
JlprxaTenpHasi cucTemMa 4esioBeka. MeXaHu3M BEHTWISIUUM JETKUX y TTHI] U
MJIeKoUTaromux. Perynsius npixanus. JlpixareabHble 00bEMBI.

TpaHcnopT BEWIECTB Yy OPraHU3MOB. TpPaHCHOPTHBIE CHUCTEMBI PACTECHHM.
Tpancnopt BewmecTB y JKUBOTHBIX. KpOBEHOCHass cucrema U €€ OpraHbl.
KpoBeHocHasi cucTteMa TI0O3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE COCYyAbl M KpoBb. Kpyru kpoBooOpaiieHus. DBOJIOIUOHHbBIC
YCJIO)KHEHUSI CTPOSHHUSI KPOBEHOCHOM CHUCTEMBI MO3BOHOYHBIX JKUBOTHBIX. PaboTa
cepaua v €€ peryJisius.

Brinenenue y opranu3moB. Beigenenne y pacreHuil. Beinenenue y
KUBOTHbIX. CokpaTuTenpHble Bakyonu. Opranbel BblaeneHus. PuiabTpanus,
CeKpelusi 1 00paTHOE BCAChIBAHHE KaK MEXaHU3Mbl PabOThl OPTaHOB BBIIEICHUS.
CBs13b MOJIOCTH T€JIa C KPOBEHOCHOW M BBIICIIUTENIBHON cucTeMaMu. Beiaenenue y



NO3BOHOYHBIX JKMBOTHBIX U yesoBeka. [louku. CtpoeHue u (QpyHKIMOHUPOBAaHUE
HeppoHa. OOpa3zoBaHNE MOYH Y UEIOBEKA.

3amyra y OpraHu3MoOB. 3aliuTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHopsl
OakTepuil M UUCTHl MNPOCTEUINIMX. 3alUTa Yy MHOTOKJIETOYHBIX pAacCTEHUMU.
Kyrtukyna. CpencrBa nacCUBHOM M XUMUYECKOM 3aIIUThI. DUTOHIUIBIL.

3amMTa 'y MHOTOKJIETOYHBIX JXUBOTHBIX. [IOKpOBBI M HMX NPOW3BOJHEBIE.
3amuTa opranu3ma ot OonesHed. IMmyHHas cuctema uyenoBeka. KneTouHslit u
TYMOpaJbHBIA UMMYHUTET. BpoxkAEHHBIA W NpUOOPETEHHBIN cHEUPUIECKUAN
UMMYHUTET. Teopus KIOHaIbHO-celeKTUBHOro mmmyHnutera (II. Opmux, @. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
MMMYHHTETA B Pa3BUTHH CHUCTEMHBIX 3a00JI€BaHUII.

Pasgpaxkxumocts M peryisiius y  OpranusmoB. PasnpaxumMocts y
OIHOKJIETOYHBIX OpPraHu3MoOB. Takcuchel. PaszgpakumMocTe W perymanus y
pacteHuid. POCcTOBBIE BENIECTBA U X 3HAYCHHE.

HepBHast cucremMa u pedrexTopHas perysiius y >XUBOTHBIX. HepBHas
cUCTEMA U €€ OTHENbl. DBOJIOUUOHHOE YCIOKHEHNE CTPOCHUS HEPBHOW CHCTEMBI
y XKUBOTHBIX. OT/AENBl TOJOBHOIO MO3ra MO3BOHOYHBIX JKMBOTHBIX. Peduiekc u
pediekTopHas ayra. be3ycioBHBIE U YCIOBHbBIE PE(DIICKCHI.

['ymopanpHas perynsuus W 3HAOKPUHHAs CHCTEMA YXMBOTHBIX M YEJIOBEKA.
JKenespl DHIOOKPUHHOM CHUCTEMBI M WX TOPMOHBI. JleMCTBUE TOPMOHOB.
B3auMocCBs3p HEpBHOW M SHIOKPUHHOW cuCTeM. [ umoTanamo-runogusapHas
CUCTEMA.

JleMoHCTpauumn

[Toptper: U. I1. I1aBnos.

Tabmuupel 1 cxembl: «OIHOKIETOYHBIE BOAOPOCIH», «MHOIOKIETOYHBIE
Bojopociny, «bakrepumn», «lIpocreiimme», «Opranbl LBETKOBBIX PAacTEHUN,
«CucremMbl  OpPraHoB TNO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacrenuit», «KopueBbie cuctembl», «CTpoeHue ctediisy,
«CTpoeHre NHCTOBOM IUTACTHHKW», «TKaHW >KUBOTHBIX», «CKEJIET YeI0BEKa,
«lInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas

CHUCTEMAY, «HepBHas CHUCTEMAY, «Koxay, «MBpI1euHast CHUCTEMAY,
«BblgenurenbHas cUCTEMay, «IHAOKPUHHAsA cUCTEMa», «CTpPOCHHE MBIIIIbIY,
«Ammynuter»,  «KumieunonosioctHeie», «CxeMa  TWTAaHUA  PACTEHUI,

«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpO€HHE THUAPHDY,
«CtpoeHue miaHapum», «BHyTpeHHee cTpoeHue 0KAeBOro uepssi», «HepBHas
cuctema poio», «HepBHas cucrema ssarymku», «HepBHas ~— cucrtema
npecmbikatomuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MIeKonuTamux», «HepBHas cuctema yenoBeka», «Peduexcy.



O6opyioBaHuEe: CBETOBOM MHUKPOCKOI, MHKpPOIpEnapaThl OJHOKIETOUHBIX
OpraHW3MOB, MUKPOIIPENApPaThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJIJIEKIIUU
HACEKOMBIX, UTJIOKOXKHUX, KUBbIE JK3EMIUISIPhl KOMHATHBIX pacTeHUil, repOapuu
pacTeHM pa3HBIX OTHAEJIOB, BJIAXHBIE Mpenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIUM OECMO3BOHOYHBIX JKHUBOTHBIX, CKEJIET YeJIOBEKa,
o0opy0BaHUE JJI JEMOHCTPALIMK MIOYBEHHOTO U BO3IYIIHOTO MMUTAHUS PACTEHUH,
pacuieruieHus Kpaxmalia U OeJIKOB o AelcTBrUeM (hepMEHTOB, 000pyAOBaHUE AJIs
JIEMOHCTPAILUK OMBITOB M0 U3MEPEHUIO )KU3HEHHOW €MKOCTH JETKHUX, MEXaHU3Ma
JbIXaTEeNbHBIX JBUKEHUH, MOJICJIM TOJIOBHOTO MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHue TKaHEN paCTCHUI».

JlabopaTopHasi padora «/3yueHne TKaHEeW JKUBOTHBIX».

JlaGopaTopHasi padora «/3yueHne opraHoB IBETKOBOT'O PACTECHHUSD.

Tema 10. PazmHokeHUe M pa3BUTHE OPraHM3MOB

dopMbl pa3MHOXKEHHUSI OpPraHU3MOB: Oecrojioe (BKJIIOYas BEreTaTUBHOE) U
noysioBoe. Buasl  Oecronoro  pa3MHOXEHHUSA:  IOYKOBAaHUE,  CIOPYJISAIUS,
dbparmeHTaius, KIOHHPOBaHUE.

[TonoBoe pa3mHokeHue. [lonoBbie KieTkW, Wiau ramerbl. Meio3. Craaun
Mmeno3a. [loBenenne xpomocom B menose. Kpoccnarosep. buomorndecknii CMbICIT
M€i103a M TIOJOBOro Impouecca. Meilo3 W €ro Mecto B KUZHEHHOM IIMKIIE
OpTaHU3MOB.

[IpenzaponsiieBoe pa3Butue. ['amerorenes y :kuBOTHBIX. [10JI0BBIE Kee3bl.
OOpa3zoBaHue U pa3BUTHUE MOJOBBIX KIIETOK. CniepmaToreHnes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnnofoTBOpeHUE U AMOPHUOHAIBLHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OIUIOIOTBOPEHUS: HAPYKHOE, BHYTpeHHee. [lapTeHorenes.

NunuBuyanbHOE pa3BUTHE OPTraHU3MOB (OHTOTeHE3). DMOPHOIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21aeHbIX NPoOIeM IMOPUOTOSUL.
Konyenyuss mopgocenos u modenu mopghoeenesa. Craguu >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenme. Tumbl  apoOieHus.
Jemepmunuposannoe u HedepMuHuposanHoe Opobaenue. bracmyna, munvi
onacmyn. OCOOCHHOCTH NPOOJICHUS MIICKOMUTAIONMINX. 3apOJIbIINICBbIE JIMCTKU
(ractpynsnus). 3akiiajika OpraHOB M TKaHEHW U3 3apOJIbIIIEBHIX JIUCTKOB. B3anmHoe
BIIMSIHUE YacTed pa3BUBAIONIETOCS 3apojbliia (dMOpHUOHATbHAS HMHAYKIHSA).
3akyagka IUIaHA CTPOCHUS IKUBOTHOTO KakK pe3ysibTaT HEpPaApXUUYECKUX
B3aMMOJICUCTBUII TE€HOB. BriusHue Ha 5MOpHOHAIBHOE pa3BUTHE PaA3IMYHBIX
(baKkTOpOB OKpYyKaroleh Cpeibl.

Poct u pasButue xuBOTHBIX. [locTamMOpuoHanbHBI Tiepuoa. IlpsMoe wu
HempsiMoe pas3BuTue. PaszBute ¢ meramopdo3oM y O€CNO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoJIOrMYeckoe 3HaYe€HHE NPSIMOTO U HEMNPSIMOTO



pa3BUTHS, UX PACIPOCTPAHEHHUE B NpHUpOJE. THUMBI pocTa KUBOTHBIX. PaKTOPHI
peryJsiiiy pocTa >KMBOTHBIX U 4esioBeka. CTaguu MocTIMOPUOHAIBHOTO Pa3BUTHUS
y )KMBOTHBIX U 4esioBeka. [leprnoasl oHTOreHe3a yenoBeka. CTapeHue u CMepTh Kak
OMOJIOTMYECKUE MTPOLIECCHI.

Pasmuoxenne u pasButue pactenuii. ['ameroput m crnopodur. Meiio3 B
KU3HEHHOM IMKJe pacTeHuil. OOpasoBaHue crop B IMpolecce Menosa.
['amerorene3 y pacteHuid. OIUIOAOTBOPEHHE W Pa3BUTHE PACTUTENBHBIX
opranu3moB. JIBoifHOE OIJIOIOTBOPEHHE Yy I[BETKOBBIX pacTeHuil. OOpazoBaHuUE U
Pa3BUTHUE CEMEHU.

MexaHu3MBbl pEryJIIud OHTOT€HE3a Y PACTECHUN U )KUBOTHBIX.

JlemoHcTpanuu

[Toptpetsl: C. I'. HaBamun, X. [IInemas.

Tabnmuupl 1 cxembl: «BereratuBHOe pa3MHOXKeHUE», «TuIbl Oecrnoioro
pasMHOXEHUD», «Pa3MHOXEHHE XJIaMUAOMOHAIb», «Pa3MHOXEHHE HBIJIIECHBDY,
«Pa3zmHoOxeHue runpe», «Meito3», «Xpomocomel», «I'ameTorenesy», «CtpoeHue
AUIEKIIETKH U crepmaTo3onaa», «OCHOBHBIE CTaJAuM OHTOreHeszay, «lIpsmoe u
HenpsiMoe pasButue», «Pa3zButue wmanckoro xyka», «Pa3Butue capa”Humn,
«Pa3zButne narymkw», «/IBOMHOE OIUIONOTBOPEHHE y LBETKOBBIX PACTEHUIY,
«CTpoeHne ceMsH OJHOIOJBHBIX U JABYJIOJBHBIX PAacTECHHI», «KU3HEHHBIN UK
MOpPCKOW  KamycTbl», <«OKH3HEHHBIM [UKI  MXa», <«KU3HEHHBIM MK
MManoOPOTHUKA», « KU3HEHHBIN ITUKJT COCHBI».

OOopyoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPONpENnaparbl SHULEKIETOK H
CIIEpMAaTO30U10B, MOJIENb «L MK pa3BUTHS JISATYIIKW.

JlaGoparopHasi padora «/3ydeHrue CTpOCHUS MOJOBBIX KJIETOK HAa TOTOBBIX
MHKpOITpEenapaTax».

IlpakTnueckass padora «BbIsBIEHHME MNPU3HAKOB CXOJICTBA 3aPOIBIIICH
MMO3BOHOYHBIX KUBOTHBIX).

JlaGoparopnass padora «CTpo€HHE OpPraHoB PaA3MHOXKEHHUS BBICHINX
PaCTEHHI».

Tema 11. I'eHeTuka — Hayka O HacCJIeJACTBEHHOCTH M H3MEHYHUBOCTH
OpPraHu3MoB

Hctopust cTaHOBIEHUS M pPa3BUTHS TE€HETUKM Kak Hayku. Paboter T
Mengens, I'. ne ®puza, T. Moprana. Poiib 0T€4e€CTBEHHBIX YYEHBIX B PA3BUTUU
reHetuku. Paboter H. K. KoneioBa, H. M. BaBunosa, A. H. bemosepckoro, I'. /1.
Kapneuenko, 0. A. ®umumuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHBIE TEHETUYECKHUE MOHATUS U CUMBOJIBL. | OMOJIOTHUHBIE XPOMOCOMBI,
aJUIeJIbHbIE TE€HbI, AJIbTEPHATUBHBIC NPU3HAKHA, JOMUHAHTHBIA W PELUECCUBHBIN
MPU3HAK, TOMO3UT0Ta, FETEPO3UT0TA, YUCTAS JIMHUSI, THOPUIBI, TEHOTHII, (DEHOTHII.



OCHOBHBIE ~ METOJIbI ~ T€HETUKH:  THOPUIOJOTUYECKHM,  LUTOJIOTHYECKUH,
MOJIEKYISIPHO-TEHETUUECKHIA.

JdeMoHCcTpaMuA

[Toptpersr: I'. Mengnens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. N.
Basunos, A. H. benozepckuii, I'. [[. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabnuibl U cxeMbl: «MeToIbl TeHETUKIY, «CXeMbl CKPEIIUBAHUS.

Jlabopatopuast paGora «JIpozopuna Kak OOBEKT TEHETHYECKHX

VCCIIEIOBAHUI.
Tema 12. 3aK0HOMEpPHOCTH HACIEACTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menaens — 3aKkoH

eAMHO00pa3usi THOPUIOB MepBOTO MokojaeHus. [IpaBuno nomunupoBanusi. Bropoii
3aKOH MeHaens — 3aKkOH pacUICIUICHUs MPU3HAKOB. L[{UTONIOrMYecKrne OCHOBBI
MOHOTHOPUJIHOTO CKpEIIMBaHus. [ UoTe3a YMCTOTHI raMeT.

AHannzupyouiee ckpemmBanue. [[poMeKyTOUHbI XapaKkTep HacleJOBaHHUS.
Pacuierienre npu3HakoB IpY HEMOJIHOM JOMUHUPOBAHKH.

JurubpugHoe ckpemuBanue. TpeTuit 3akoH MeHiens: — 3aKOH HE3aBUCUMOTO
HACJICIOBAHUSI  ITPU3HAKOB. [{uTtonoruueckue  OCHOBBI  JUTHOPHUIHOTO
CKpCIIIMBAHUSI.

CuerienHoe HacienoBanue mpusHakoB. Pabotet T. Moprana. CremnneHHoe
HACJICIOBAHUE TI'E€HOB, HAPYILICHUE CLEIUICHHUS MEXIy TreHaMHu. XPOMOCOMHas
TE€OpHUs HACIEICTBEHHOCTH.

['eneTnka nosa. XpOMOCOMHBIM MEXAHU3M OIPEAEIEHUS oa. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M TeTepOraMeTHhId MOoJ. ['eHeTnueckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HaciienoBanre npu3HaKkoB, CUEIUIEHHBIX C TTOJIOM.

I'eHoTun kak uenoctHas cucrema. [ienoTponus — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXXECTBEHHBI aJuiean3M. B3anmMoaelicTBHEe HeEaJUICIBHBIX T'E€HOB.
KommnementapHocTs. Onucras. [lomumepus.

['eHeTHYECKUIT KOHTPOJIb PA3BUTHSA PACTEHUM, >KMBOTHBIX W YEJIOBEKA, a
TakKe (PU3MOJIOTHYECKUX TMPOIECCOB, TOBEACHHUS W KOTHUTUBHBIX (DYHKIIHMA.
['eHeTrueckre MeXaHU3Mbl CHMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35UH
— TIapa3uT» U «XO35UH — MHUKPOOHOM». ['€HEeTMYeCKHe acHeKThl KOHTPOJIS M
W3MEHEHUs HACJIEACTBEHHOU HH(OPMAIIUHU B MOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsr: . Mennens, T. Mopras.

Tabmuiel u cxemsl: «IlepBblit U BTOpoil 3akoHBI Menaens», « TpeTuid 3akoH
MeHnnens», «AHanu3upymouiee CcKpelmuBaHue», «HemomHoe noOMUHHUpPOBaHHEY,
«CuernsieHHOe Hacle/l0BaHWe MPU3HAKOB Yy Jpo30duibl», «l'eHeThka moJsay,



«Kapuotun uenoBeka», «Kapuotun gpozoduiby, «Kapuotun nruiby,
«MHOXECTBEHHBIN AIUIEIN3M», «B3auMOIECTBUE TEHOBY.

O6opynoBanue: MojeNlb JJid JEMOHCTpAllMd 3aKOHOB €IMHOOOpa3us
THOPUIIOB TIEPBOTO TIOKOJCHUS W PACHICTUICHUS TPU3HAKOB, MOJCIb IS
JIEMOHCTpAllMM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHUS IMPU3HAKOB, MOJIEIb A
JEMOHCTpPAllMM CLEIUICHHOTO HACJIEIOBAHUS MPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKpornpenapar: «Jpo3zoduinay.

IIpakTuyeckas padora «/3yueHue pe3ynbTaTOB MOHOTHOPUIHOTO
CKPEIIMBAHUA Y IPO30(DHUITBD».

IIpakTuyeckass  paGora  «M3ydyeHue  pe3yslbTaToB  JUTHOPUIHOTO
CKpEIIMBaHUA Y IPO30DUITBD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHBOCTH

B3aumojeiicTBue reHoTHMIA W cpenbl npu  (GopMupoBaHUU (EHOTHUIIA.
N3MeHunBOCTh NpU3HAKOB. KaueCcTBEHHbICE M KOJWYECTBEHHBIE NMPU3HAKU. Buasl
M3MEHUYMBOCTH: HEHACJIEACTBEHHAs U HACIICICTBCHHAS.

MonudukanuonHas u3MEHUMBOCTh. Ponb cpeasl B (popmupoBaHuu
MOAU(PUKAIIMOHHON M3MeHYnBocTH. HopMa peakiuu npusHaka. BapuarmioHHbIN
psa u BapuanmoHHas Kpubas (B. Moranncen). CpoiicTBa MoAM(pUKAIMOHHOU
M3MEHUYUBOCTH.

['eHoTHIIMYECKAast N3MEHUYUBOCTh. CBOKCTBA T€HOTUIIMYECKON U3MEHUYUBOCTH.
Bunbl reHOTUTTHYECKOM N3MEHUYMBOCTH: KOMOMHATHBHAS, MyTaIllMOHHASI.

KomOuHaTuBHass M3MEHYMBOCTHb. Mei03 W MOJIOBOM TMPOIECC — OCHOBA
KOMOMHATUBHOW U3MEHUYMUBOCTH. POJIb KOMOMHATHBHON N3MEHYUBOCTU B CO3JaHUU
Tr€HETUYECKOr0 pa3Hoo0pa3us B Mpejesiax 0JJHOro BUIA.

MyTranuoHHass W3MEHYMBOCTb. BuIbl MyTanuii: TeHHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbBIE W  WHAYUUMPOBaHHbIE MyTauuu. SnepHsle U
HUTOIUIa3MaTuYeckue mytanuu. ComMaTHYeCKUe W MOJOBble MyTauuu. [IpudnHbI
BO3HUKHOBEHUsSI MyTanui. MyTareHbl ¥ WX BJIMSHUE HA OPTraHU3MBbI.
3aKOHOMEpPHOCTH MYTAIMOHHOTO Tpollecca. 3aKOH TOMOJIOTMYECKUX PSIJI0B B
HacnencTBeHHo m3menunBoctr (H.M. BaBuiioB). BHesinepHass U3MEHUHMBOCThH U
HACJIEICTBEHHOCTb.

Onucenemuxa U 9NUSEHOMUKA, pOJb dNULeHemu4yeckux @akmopos 8
HAc1e008aHuU U U3MEHYUBOCMU (PeHOMUNUYECKUX NPUSHAKOS8 Y OP2AHUIMO8.

JlemoHcTpanuu

[Toptpersr: I'. ne @pus, B. Moranncen, H. 1. BaBuios.

Tabmuubr u  cxembl: «Bunpbl u3MeHuuBocTH», «MoaudukaoHHas
U3MEHYUBOCTBY, «KombuHaTuBHas U3MEHYUBOCTH, «Mernosy,
«OmnoaoTBopeHuey, «l'eHeTnueckue 3a00aeBaHus YeI0BeKa», « Bumbl myTanmii».



OO6opynoBaHue: XKMBbIE W TepOapHbIE AK3EMIUISIPbl KOMHATHBIX PacTeHH,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3IMYHBIMU BUIAMH U3MEHYUBOCTH.

JlaGopaTopHas pabora «HccnemoBanne 3aKOHOMEPHOCTEHU
MOAU(PUKAIMMOHHON M3MEHYMBOCTH. [locTpoeHue BapHalMOHHOTO psga U
BAPUALIMOHHOW KPUBO».

IIpakTuyeckass padora «Mytamuu y Apo3o¢uiasl  (HA  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBEKA

Kapuorun uvenoBeka. MexayHapoaHas IporpaMma HMCCIEIOBAHUA T€HOMA
4yelmoBeka. MeTonbpl  M3y4eHUs ~ TE€HETHMKH  YEeJIOBEKAa: TIEeHEaJOTMYECKHM,
OJIM3HEIOBBIH, LIUTOT€HETUYECKUN, MOIYJIALIMOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKU M. CoBpemeHHOE ONIPEIEIICHUE TE€HOTHIIA:
MMOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCIJIE C MOMOIIBIO
[111P-ananu3a. HacneacTBeHHbie 3a00sieBaHUs YelioBeKa. [ eHHbIE U XPOMOCOMHBIE
Oone3HM 4YeloBeKa. boJIe3HM C HACIEACTBEHHON MPepacioyioKEHHOCTHIO.
3HaYeHUE MEAUIMHCKON T€HETUKHU B MPEIOTBPAIICHUN U JIEYEHUHU T€HETUYECKHUX
3a0o0yieBaHU 4enoBeka. MeauKo-TeHeTUYecKoe KOHCYJIbThpoBaHue. CTBOJIOBbBIE
KJIETKHU. [[OHATHE «TE€HETHYECKOro rpy3a». DTUYECKUE ACIEKThI UCCIICIOBAHUN B
00J1acTU peaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KJIETOK.

['enernueckue (akTOpbl TOBBINICHHONW YYBCTBUTEIBHOCTH YEJIOBEKa K
bu3MYecKoMy U XUMHUYECKOMY 3arpsi3HEHUIO OKpysKaromiei cpensl. ['eHeTnueckas
MPEIPACTIOIOKEHHOCTD YETIOBEKA K MATOJOTUSIM.

JleMoHCTpauumn

Tabnuupl U cxembl: «Kapuotun uenoBekay, «MeToJbl U3YYEHUS] TEHETUKU
yesioBekay, «l eHeTnueckue 3a00JIeBaHUS YETOBEKAY.

IIpakTnueckas padora «CocTaBiieHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cenekuusi OpranusMoB

JloMecTukanuss W celeKuus. 3apoKICHUE CEJNEKIMU W JIOMECTUKAIIHUM.
VYuenue H. U. BaBummoBa o lleHTpax mnpoOMCXOXIEHUS HW MHOT000pa3us
KYJbTYPHBIX pacTeHuil. Ponp cenekuuym B CO3JaHUM COPTOB PACTEHHM U TOPOJ
#*uBOTHBIX. CopT, MmopoAa, IITaMM. 3aKOH TOMOJIOTUYECKHX PSJIOB B
HaciaeAacTBeHHOM wum3MeHuuBoctTM H. WM. BaBunoBa, ero 3HadyeHue s
CEJICKIIMOHHOM pabOThI.

Metonpl cenekunOHHONW paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIM U
VIH/IUBU1YQJIbHBIM. DTarsl KOMOWHAIIMOHHON CCJICKLIUU. HctwiTanne
npousBoAMTENIed MO MNOTOMCTBY. OTOOp NO TEHOTHNY C MMOMOUIBIO OIEHKU
(dbeHoTuna NOTOMCTBA U OTOOP MO TE€HOTHUITY ¢ moMolIbio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJICKIIMOHHOW  padoThI.
PannanmoHHbIl 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTallMM Y KyJIbTYyPHBIX



dbopm opranusmoB. Vcrnosb30BaHME T€HOMHOTO PEIAaKTUPOBAHUS M METOJIOB
pekoMOuHanTHBIX JIHK 17151 mosydeHust iCXOAHOTo MaTepurana sl CeJIeKIUU.

[Tonyuenune MOJIUTJIOU]IOB. BnyrpuBugoBas rUOpUIN3aLIUS.
biu3kopoACTBEHHOE  CKpeluBaHWe, WiM  UMHOpuauHr.  HepoxacTBeHHOe
CKpelllMBaHue, Wik ayrOpuauHr. ['erepo3uc u ero mnpuuuHbl. Mcnons3oBaHue
rerepo3uca B cenekuuu. Otmanénnas rubpuauzauud. [Ipeogonenue Oecruioaus
MEXBUJIOBBIX THOPUIOB. JIOCTHKEHUS CEIEKIIMU PACTEHUI U )KUBOTHBIX. «3e1éHas
DeBONIOYUAY.

CoxpaHeHre ¥ U3yYEHUE N'EHETHUUYECKUX PECYpPCOB KYJBTYPHBIX PACTCHUU U
UX JUKAX  pOAWYed  JJISI  CO3[aHUsl  HOBBIX COPTOB W THOpPHUJIOB
CEIIbCKOXO3SIMICTBEHHBIX  KYJNbTYp. HM3yuenue, coxpaneHue u  ynpaeieHue
2eHeMUYeCKUMU Pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 Yensax YAYUUeHUs CYuecmeyiomux U co30anusi Ho8blX Nopoo, TUHUL U KPOCCO8, 8
MOM 4Hucie ¢ NpPUMEHeHUEeM COBPEMEHHbIX MemO008 HAYYHbIX UCCLe008AHUL,
nepeooswvix uoetl U nepCcneKmueHblX MexHoL02UlL.

JlemoHcTpanuu

[Toptpersi: H. M. BaBunos, M. B. Muuypun, I'. [. Kapneuenko, II. II.
Jlyxpsnenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuiel U cxeMbl: «L{eHTpbI TPOUCXOXKICHUSI U MHOTO0Opa3us KyJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJOTHYECKUX PSIOB B HACIEACTBEHHOW HW3MEHUHUBOCTH,
«Metonpl cenexkimmny, «OTnanéuHas rudpuauzanus», «MyTrareHesy.

JlaGoparopHas padora «3ydyeHue cOpToB KyJbTYPHBIX PACTCHUN U MTOPOJ
JIOMAITHUX KUBOTHBIX).

JlaGoparopHasi padora «/3ydeHrne METOAOB CEICKIIUN PACTEHUI.

IIpakTnueckas padora «IIpuBuBKa pacTeHUIN».

IkcKkypeusi «OCHOBHBIE METOJbI U JOCTHXKEHMSI CEJICKIIMU PACTEHUM U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIINIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA  YYaCTOK, B TEIUIMYHOE XO3MKMCTBO, B JIaDOpPaTOPHIO
arpOyHUBEPCUTETA I HAYYHOTO LICHTPA)».

Tema 16. BuoTexHoJI0TMs U CHHTETHYECKAS OMOJIOTUS

OOBEKTHI, HMCTHOJB3yEeMble B OHOTEXHOJIOTHM, — KJIETOYHBIE U TKAHEBBIC
KYJBTYPBHI, MUKPOOPTaHU3MBI, ux XapaKTepUCTHKA. TpaaurmonHas
OMOTEXHOJIOTHS:  XJIeOOMeUeHrne, TMOJIyYeHUE KHUCIOMOJIOYHBIX MPOJYKTOB,
BUHOJIeHEe. Mukpoouosornueckuii cuHTe3. OOBEKTHI MHUKPOOMOJIOTUUYECKHUX
texHosoruid. [Ipon3BoACTBO OenKa, aMUHOKHUCIIOT ¥ BATAMUHOB.

Co3naHue TEXHOJIOTM M MHCTPYMEHTOB LEJIECHANPABICHHOTO U3MEHEHUS U
KOHCTPYMPOBAHHUSI TEHOMOB C LEJBIO MOJYYEHUsI OPTaHU3MOB U X KOMIIOHEHTOB,
coJiep KallluX He BCTPEUYaroIIMecs B MPpUPoie OMOCUHTETHYECKUE MY TH.



Knerounass mnxeHepus. MeToapl KyJbTypbl KIETOK UM TKAHEW PAacCTEHHUH H
KUBOTHbIX. Kpunobanku. Comarnueckas ruOpuausanuss ©  COMaTHYECKHUN
smOpuoreHe3. lcnonp30BaHWE TalUIOWIOB B CEIEKUUU pacTeHuil. [lonyuenue
MOHOKIOHANbHBIX anmumen. Mcnonvzosanue MOHOKIOHAIbHBIX U NOJUKIOHATbHBIX
anmumen 6 Mmelduyune. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKuus
SAWLEKIETOK U KJIOHUPOBAHUE XMBOTHBIX. METOA TpPaHCIUIAHTALIMK SIAEP KIIETOK.
Texnonocuu  0300posaeHus, KVIbMUBUPOBAHUS U MUKPOKIOHANLHO2O
DPA3MHOICEHUS CENIbCKOXOZAUCTEEHHBIX KYIbMYP.

XpoMOCOMHass W TeHHas WHKeHepusa. VICKyCCTBEHHBIM CHHTE3 T€HA W
koHcTpyupoBanue pekomouHanTHbix JIHK. Cozoanue mpanceennvix opeanuzmos.
JIOCTH)KEHHsT W NEpPCHEKTUBBI  XPOMOCOMHOM M TI€HHOM  HMH)KECHEpUHU.
DKOJIOrM4eCKHEe U AITUUECKHUE TPOOJIEMbl T€HHOW HKEHEPUU.

Menununckue Ouorexnonoruu. [loctrenoMuas uudposas meaununa. [1LP-
JMAarHocThKa. MeTaOoJOMHBIN aHanu3, TeHOUEHTPUYECKUH aHalu3 IpoTeoMa
4eJIOBEKa JUIl OLIEHKH COCTOSIHMSI €ro 3J0pOoBbs. MCIONb30BaHHE CTBOJIOBBIX
kinetok. TaprerHas Tepanust paka. 3D-OuomnkeHepuss g pa3pabOTKU
(yHIaMEHTAJIbHBIX OCHOB MEAMIMHCKHUX TEXHOJOTMM, CO3JaHUsl KOMIUIEKCHBIX
TKaHEl COYeTaHWEM TEXHOJIOTHHA TPEXMEPHOro OMONMpHHTHHra M ckaddonauHra
JUTSL peLIeHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIUIIVHBI.

Co3naHure BEKTOPHBIX BaKIMH C LENbI0 00ecredeHus: KOMOMHUPOBAHHOMN
3amuThl 0T Bo3Oyauteneir OPBU, ycTtaHoBieHHE MOJIEKYJISPHBIX MEXaHU3MOB
¢dbynkunonupoanusi PHK-cogepkamux BUpYcOB, BBI3BIBAIOMIMX OCOOO OIACHbBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JleMoHCTpauumn

Tabmunp! 1 cxemsl: «/cnoab30BaHHE MUKPOOPTaHU3MOB B MPOMBIIIIIEHHOM
IIPOU3BOACTBEY, «KieTouHas nHKeHepusn», «I eHHass HHXKEHEepUs».

JlaGopaTopHasi padora «/3yueHne 00HEKTOB OMOTEXHOIOTUM.

IIpakTuyeckas padora «llosydyeHre MOJIOUYHOKUCTBIX TPOTYKTOBY.

IKekypcusi «bHOTEXHONOTMA — BaKHEWINAash MPOU3BOJUTENbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO)).

11 KJIACC

Tema 1. 3apoxkaeHue m pa3BUTHE SBOJIONMUOHHBIX INpeACTABJICHUNA B
Oonosioruu

OomonmonHas Tteopust Y. JlapBuna. Ilpeanochulku BO3HUKHOBEHUSA
napsuHU3Ma. JKu3Hb ¥ Hay4dHas aestenpbHocTh Y. /apBuna.

JIBrKy1IM€e CUJTbI 3BOIIOLMH BUIOB 110 Y. J[apBHHY (BbICOKasi UHTEHCUBHOCTh
pPa3MHOXKEHHs OpPraHM3MOB, HACJEACTBEHHas M3MEHYMBOCTh, Ooppba 3a
CYLIECTBOBAHME, ECTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).



Odopmnenue cunTeTnuecko Teopun H3Bomouuu (CT3). HelitpanbHas
teopust sBomouud. CoBpeMeHHas JBOJIOLMOHHAs  OuWojorug. 3HauYeHHE
HBOJIIOIIMOHHON T€OpUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JleMoHCTpanun

[Toptpetsl: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kioswe, Y. apeun, C. C. UerBepukos, 1. 1. llImansraysen, x. Xonaein, . K.
benses.

Tabmumet u  cxembl: «Cucrema sxuBoii mnpupoasl (o K. Jlunuero)y,
«Jlecthuna xuBbIX cymectB (o Jlamapky)», «MexaHuzm (opmMupoBaHUs
MPUCIIOCOOJICHUIT y pacTeHuil U KuBOTHBIX (1o Jlamapky)», «Kapra-cxema
MmapuipyTa nyremectsus Y. lapsunay, «Haxonku Y. JapBunay, «Dopmbl 00pbObI
3a cymiectBoBanue», «llopoabl romybeit», «MHorooOpasue KyJIbTypHBIX (opm
KanycTbl», «[lopobl TOMaIIHUX KUBOTHBIX», «Cxema 00pa30BaHUsl HOBBIX BHIOB
(mo Y. J[apBuny)», «Cxema COOTHOUIEHHUS JABUXKYIIMX CHJ IBOJIOLUK,
«OCHOBHBIE TTOJIOKEHUS] CHHTETUYECKON TEOPUH IBOJIIOLIUNY.

Tema 2. MUKpPOIBOIOIHSA U €€ Pe3yJIbTATHI

[Tommynsinus Kak 3J€MEHTapHasl €AUHULIA 3BOMIOUUA. COBPEMEHHBIE METOBI
OIICHKM T'E€HETUYECKOTO pa3zHOooOpa3usi U CTPYKTyphl mnomyisiuuil. M3MeneHue
reHooHJa TOMYJISIUMK KaK D3JIEMEHTApHOE SBOJIOLMOHHOE SBJICHHE. 3aKOH
reHeTuyeckoro pasHoBecus JIx. Xapau, B. BaiinOepra.

OnemeHTapHble (DAKTOPHI (IBMIKYIIME CHUJIBI) HBOJIONUU. MYyTallMOHHBIN
npouecc. KomOuHaTuBHas wu3MeHUMBOCTh. Jlpelid reHOB — ciydaiiHbie
HEHAMpABJICHHbIE M3MEHEHHUS 4YacTOT aened B momyisanusx. Oddekr
OCHOBartensl. Jgpgpexm oOymuinounoeo 2opaviuika. CHUdCEHUE 2eHemUUecKo2o
pasznoobpasus: npudursl u cieocmeus. llposenenue s3gpgpexma Opeticha 2ernos 6
bonvuux U Mmarvlx  nonynayusx.  Mwurpanuu.  M3onsuus  mOMyJISIU:
reorpaduueckas (MpoCcTpaHCTBEHHAs ), OMOJIOru4ecKast (pernpoayKTUBHA).

EctecTBeHHbIl 0TOOp — HampaBisgiomuii Qakrop 3Bomouud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUNA, CTAOWIM3UPYIOIIUNA,  Pa3pbIBAIOIIHIMA
(mm3pyntuBHbIi). [lomoBoit oTO0p. BO3HWKHOBEHHE W HBOJIOIUS COIUATBHOTO
MOBEJICHUS] )KUBOTHBIX.

[IpucnocoOeHHOCTh  OpraHU3MOB  KaK  pe3ylbTaT  MHUKPOIBOJIOLUU.
Bo3HukHOBeHHE  mpuCnOcOOJeHW y  opranu3sMoB.  Apomopdo3bl U
uanoananrtanuu. [lpumepsl npucnocobieHuit y opraHu3MoB: MOP(HOJIOTHYECKUE,
dbusnonornyeckue,  OWMoXuMUYeckue,  ToBeAcHUYeckue.  OTHOCUTETHLHOCTH
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepun u CTpyKTypa. BumooOpa3zoBaHue Kak pe3yibTaT
MUKpOsBOMIOIMU. M3omsius — kiodeBod (aktop BugooOpazoBanusa. Ilytu u
CIIOCOOBI BUI000Pa30BaHUS: ATOTIATPUYECKOe (reorpaduueckoe),



CUMIATpUYeckoe  (IKOJOTUYECKOE), «MTHOBEHHOE»  (MOJUILIOUAN3ALINS,
rubpuau3anus). JJIMTeTbHOCTh BOJIIOIIMOHHBIX MTPOIIECCOB.

Mexanuzmbl GOpMHUPOBaHUS OMOJIOTHUYECKOTO Pa3HOOOpa3usl.

Ponp  sBomronmoHHO#l  OuWojoruu B pa3paboTKe HAyYHBIX METO/OB
coXpaHeHHs1 OMopa3zHooOpazusi. MUKpPOIBOIONMS U KOIBOJIOIUS MMAPAa3UTOB U UX
X03s5ieB. MexaHu3Mbl (POPMUPOBAHUS YCTOMUUBOCTU K aHTUOMOTHKAM M CHOCOOBI
OOpBHOBI C HEl.

JleMoHCTpanun

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

Tabmuupr u cxemsl: «MyTanuoHHasi HM3MEHUYUMBOCTBY, «llomyndnronHas
CTPYKTypa Buaa», «Cxema nposBiieHus 3akoHa Xapau—BaitnOepray, «/IBuwxymiue
CHJIbI 3BOJIOLUNY, «IDKOJIOrMUecKas U30JSLUs MOMYJIALUNA CeBaHCKOM (openny,
«l'eorpaduueckass M30JSAUS  JUCTBEHHULBI CUOMPCKOM M JIMCTBEHHUIBI
naypckoin», «IlonysiiimoHHbIE BOJTHBI YUCIEHHOCTH XUITHUKOB U KEPTBY, «Cxema
NEHCTBUSL €CTECTBEHHOro oTOopay, «®PopMbl OOpHOBI 32 CYIIECTBOBAHUE,
«MHaycTpualIbHBIN MenaHn3M», «KuBble nckonaemsle», «llokpoBuTebCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«Dusnonornueckue ananrauun», «llpucrnocoOreHHOCTH OpraHu3sMoB M €€
OTHOCHUTENBHOCTBY, «Kpurepuu Buma», «Buabl-nBoiiHukn», «CTpyKTypa BuAa B
npupoze», «Crocobbl BumooOpa3zoBanus», «l'eorpaduyeckoe Bug000pa3zoBaHuE
TpEX BHUIOB JAHJBILEH», «IKOJOTHYECKOE BHJI000PAa30BAHHUE BHUJIOB CHUHUID),
«ITomunnounael pacteHui», «KamycTHo-peeuHblii ruOpu.

O6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydesia MTHUI[ U
3BEpell C MpUMEpaMH pa3IMYHBIX MPUCTOCOOJCHUN, 4Yyyenaa NTHI] U 3Bepei
pa3HbIX BHJOB, TepOapu pacTeHuUW OJU3KUX BHUAOB, 00pPa30BABIIMXCSA
pPa3TUYHBIMU CTIOCOOAMH.

JlabGopaTopnasi padora «BbisiBIeHHE HM3MEHUHMBOCTH Yy 0COOEH OJHOTO
BUJIA».

Jlabopatopuass  padora  «lIpucmocobreHus  OpraHm3mMOB U HX
OTHOCHUTEJIbHAS 11eJIECO00Pa3HOCThY.

Jlabopatopnass pabora «CpaBHeHHWE BHJIOB 1O MOPQOIOTUUESCKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIIOLMS U €€ pe3yJibTaThl

Metonbl  HM3ydeHHs  MaKpO3BOJIOLMHM. IlaneoHTONOrM4yecKkue METOJbI
u3ydyeHus oHBomouuu. Ilepexomnsie QopMbl U (QUIOTEHETUYECKHE  PSAbI
OpPTaHU3MOB.

buoreorpapuyeckue meTonpl u3ydeHus: sBotouuu. CpaBHeHUE QIOpHl U
dayHbl MaTepukoB U OCTpOBOB. buoreorpaduueckue obnactu 3emun. Bumabl-
SHAEMUKHU U PEITUKTHIL.



OMOpHOJIOTMYECKUE U CPABHUTEIBHO-MOP(OIOTHUECKUE METO/bl U3YUEHUS
ABOIOLMH. ['€HeTMYecKue MEXAaHU3Mbl HBOJIOLHMM OHTOTE€HE3a M MOSABJICHUS
HBOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AQHAJOTUYHBIE  OpPraHBbIL.
PynumenTapHble  opraHbl M araBu3Mbl.  MOJIEKYISpPHO-T€HETUYECKHE,
OMOXMMUYECKHE W  MaTeMaTUYECKME  METOJbl  W3Y4YEHUS  HBOJIIOLUU.
['omonoruunbie TeHbl. COBpEeMEHHBIE METOAbl MOCTPOCHUS (HUIOTEHETHUYECKHUX
JIEPEBHEB.

XPpOMOCOMHBIE MYTAILIMH U 3BOJIIOLUS FTEHOMOB.

OO0mme 3aKOHOMEPHOCTH (TpaBUiia) 3BOJONMH. [IpuHyun cmenvi yHKyuil.
HeoOpatuMocTps 3BomonnH. AfanTuBHas paauanvd. HepaBHOMEpPHOCTb TEMIIOB
IBOJIFOLUY.

JlemoHcTpanuu

[Hoptpetsr: K. M. bap, A. O. KoBanieBckuit, @. Mroiep, 3. I'ekkensb.

Tabmuupbl U cxembl: «DUIOr€HETUUECKUH PsiI JIOMIAN», «APXEONTEPUKCY,
«3Bepo3ybObie  smepbl»,  «Cteronedansy,  «Punmoduth»y,  «CemMeHHBIC
nanopoTHukn», «buoreorpaduueckue 30HB 3emiun», «lpeid KOHTHHEHTOBY,
«Penuktely, «HaudanmpHble cTaauu 5SMOPUOHAIBHOTO PAa3BUTHSA TO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE U aHAJOTUYHBIE OpraHby, «PyaUMEHTHI»,
«ATaBU3MB»Y, «XPOMOCOMHBIE HA0Opbl 4YEJIOBEKAa M IIMMIIaH3e», «l JIaBHbIE
HaIpaBJIEHUS 3BOJIOLUNY, «OO01I1e 3aKOHOMEPHOCTH HBOJIIOLIUN.

O0opynoBaHue: KOJUIEKIUHU, TepOapuu, MYJSKHM HCKOMAeMbIX OCTATKOB
OpraHU3MOB, MYJISI>KU TOMOJIOTUUHBIX, AaHAJIOTUYHBIX, PYJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKLIIMHA HACEKOMBIX.

Tema 4. IIpoucxoxaenue U pa3sBuTHE )KU3HA HA 3emJie

HayuHbple TUMOTE3bl MPOUCXOXKICHUS >KU3HU Ha 3emie. AOUOTEHE3 W
nancrepmusi. JloHayyHble TIPEACTaBICHUSI O 3aPOKJICHUU KU3HU (KPEAIMOHU3M).
['nore3a NOCTOSSHHOTO CaMO3apPOK/ICHUS KU3HU U €€ ONpoBepKeHHe onbiTamu O.
Penu, JI. Cnnannanuanu, JI. [Tactepa. [Ipoucxosxaenne >kM3HU U aCTPOOUOJIOTHSI.

OcHoOBHbIE JTanbl HEOPraHUYECKOU JBOJIIOLIUU. [ImanerapHas
(reoyoruueckas) SBOJIONMUA. XUMHYECKas dBOJIONUSA. AOHWOTSHHBIH CHHTE3
opraHuyeckux BeniecTB W3 Heopranuueckux. OmeiTr C. Mumiepa u I'. IOpu.
O6pazoBanue mnojauMepoB U3 MoHOMepoB. KoamepBatHas rtumnoteza A. .
Onapuna, runore3a nepBuyHoro oynsona Jx. XomnaeitHa, reHeTUYECKasi TUIOTE3a
I'. Ménnepa. Pubosumer (T. Uek) m rumoreza «mupa PHK» VY. T'mnGepra.
dopmupoBanue MeMOpaH U BOZHUKHOBEHUE TPOTOKIIETKH.

HUctopus 3emnn u Meronpl €€ wu3ydyeHus. MckomaeMble OpraHUYECKHE
octarku. ['eoxpoHonoruss u e€ wmeronbl. OTHOcUTENbHAsT U AOCOJIIOTHAS
reoXpoHOJIOTHUs. [ €0OXpOHOIOrnUecKas MIKajaa: 30HbI, 3pbl, IEPUOJIbI, STOXHU.



HavanpHble 53Tanbl OpraHWyecko HBodtoLMH. [losBIEHHE U HBONIOLHUA
NEPBBIX KJIETOK. DBOMIONUSA MeTabonu3Ma. BO3HUKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTIEHKM KaK aHAJIOr MEepPBbIX Ha 3emiie COOOIIECTB.
CrpomaTonuTsl. [IpokapruOThl U 3yKapHOTHI.

[Tpoucxoxaenue sykapuoT (CHMOUOTEHE3). DBOTIOMOHHOE MTPOUCXOKICHHE
BUpPYCOB. lIponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE 3Tallbl 3BOJIOLNMM BBICHIMX pacTeHuil. OCHOBHBIE apoMOp(hO3bl
pacrennii. Bpixox pacrenmii Ha cymy. llosiBieHME CHOpPOBBIX pacTeHHU U
3aBoeBaHne uMu cymu. CemeHHble pacTeHHs. lIponcxoxaeHue NIBETKOBBIX
pacTEHU.

OCHOBHBIE 3Tanbl 3BOJIIOLMU KUBOTHOTO Mupa. OCHOBHBbIE apoMOpP(O3bI
XKUBOTHBIX. Bennckas ¢ayna. KemOpuiickuil B3pbIB — MOSBJICHHE COBPEMEHHBIX
tunoB. [lepBbie Xopa0BbI€ )KUBOTHBIE. JKHU3HB B BOJE. DBOIIOLUSA MO3BOHOYHBIX.
[Tpoucxoxnenue ampudbuit u pentwmid. [IpoucxoxaeHrne MICKONMUTAIONIMX U
ntul. Ilpunnun kimoueBoro apomopdoza. OcBoeHue OECIO3BOHOYHBIMH U
MIO3BOHOYHBIMHU KUBOTHBIMH CYLIH.

Pasputne xu3HM Ha 3emMie IO dpaM M MEpUoAaM: apxeu, IMPOTEPO30W,
najgeo3oi, Me3030M, KailHo30il. OOmas XxapakTepucTHKa KiIuMara |
reoJIornyeckux mnpoueccoB. [losBIeHHE M pacUBET XapaKTEPHBIX OPraHU3MOB.
VYrneoOpa3zoBaHue: €ro yCIOBUS U BIMSIHUE Ha Ta30BbIN COCTaB aTMOC(hEpHI.

MaccoBble BBIMUpaHUSI — SKOJOTMYECKHE KPU3HUCHI mpouuioro. ITpudnHbl u
CJIIEACTBUS MAacCCOBBIX BbIMHUpaHW. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3HUC, €r0
ocobenHnoctu. [Ipobiema coxpanenus OmopaznooOpasusi Ha 3emIie.

CoBpeMeHHas cucTemMa opraHudeckoro mupa. [IpuHuunel kimaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPTraHU3MOB.

JleMoHCTpauumn

[Toptpetsr: ®@. Pennu, JI. Cnamuannanu, JI. [Tacrep, 1. . Meunuxkos, A. H.
Omnapun, Ix. Xongeln, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmuier u cxemsl: «Cxema ombita @. Penny», «Cxema onbita JI. Ilactepa mo
M3YUYEHHUIO CaMO3apoKIeHUsl ku3Hm», «Cxema ombita C. Mummiepa, I'. FOpuy,
«JTanbl  HEOPraHWYECKOW  JBONIOLUUW»,  «['€OXpoHOJIOrMYecKas  IIKajay,
«HauanpHble 3Tanbl OPraHUYecKo 3BOMIOIUNY, «CxeMa 00pa30BaHUS dYKAPUOT
nyTéM cumoOuorenesa», «Cucrema XKuBoil mnpupoas», «CTpoeHue BHUpycCay,
«Apomopdo3bl  pacTeHuit», «PunnopuTe», «OIHOKIETOYHBIE BOAOPOCIH,
«MHorokierounsle Bogopocian», «Mxwm», «IlanoporHukm», «l'onocemeHHbIE
pactenus», «Opranbl IIBETKOBBIX pacTeHUl», «(Cxema pa3BUTHUA KUBOTHOIO
Mupay, «ApomMopdo3bl KUBOTHBIXY», «lIpocteitmme», «KumeuHononocTHbiey,
«Ilnmockue YepBU», «YneHucToHorue, «PEIOBI, «3eMHOBOIHBICY,



«IIpecmbikaronuecs», «IItuupy», «Mnekonuratomue», «Pa3BuTue KuU3HU B
apXxeucKkou spey», «Pa3BUTHE KU3HU B MPOTEPO3OUCKOMN 3pe», «Pa3BUTHE KU3HU B
[TAJIE030MCKOM 3pey, «Pa3BuTne KU3HU B ME3030MCKOM 3pe», «Pa3Butue KU3HU B
KaiHO30MCKOM 3pe», «CoBpeMeHHas CUCTEMA OPraHUYECKOrO0 MUPay.

O6opynoBanue: repbapuy pPACTCHWM pa3IWYHBIX OTMAEIOB, KOJIICKIIUH
HAaCEKOMBIX, BJIAKHBIC IIPENAPaThl ) KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
UTJIOKOKHUX, CKEJIEThl IMO3BOHOYHBIX JKABOTHBIX, 4Yydelia NTULl W 3BEpeu,
KOJUICKIIUM OKAaMEHEJIOCTEN, TMOJIE3HBIX WCKOMAEMBIX, MYJIKM OPraHHUYEeCKHX
OCTaTKOB OPTaHU3MOB.

BupryanbHaa  sadoparopHas  paGora «MopenupoBaHUME — ONIBITOB
Muiepa—HOpu 1o u3ydeHnio abMOreHHOT0 CUHTE3a OPraHUYEeCKUX COCIMHEHUN B
NEepBUYHOM aTMochepey.

Jlaboparopnasi padora «lI3ydeHue W OINHCAHWE HCKOMAEMbIX OCTATKOB
JIPEBHUX OPTaHU3MOB).

IIpakTuyeckas padora «l3yyeHue O0COOEHHOCTEH CTpOEHUs pacTeHUM
PAa3HBIX OTAEIOBY.

IIpakTuyeckas padora «3yyeHue oCOOEHHOCTEH CTPOEHUS MO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. IIpoucxoxaenue yea0BeKa — AaHTPOIOIeHe3

Paznensl 1 3amaun aHTponosiorni. MeToapl aHTPOIOJIOTHH.

CraHoBJIeHHE TPEACTABICHUN O MPOUCXOXKICHHHM YEJIOBEKA. Penuruno3Hbie
BO33peHUsA. COBpEMEHHbBIC HAYUYHBIE TEOPUH.

CX0cTBO 4enoBeKa € )KMBOTHBIMU. CHCTEMATUUECKOE MOJIOKEHUE YEITOBEKA.
CBunerenbcTBa  CXOACTBA  YEJOBEKA C  JKMBOTHBIMH:  CPaBHUTEIIBHO-
MOpPGOIOTHYECKHE, AMOPHOJIOTHIECCKHE, (hbU31M0I0r0-OMOXUMHYECKHUE,
noBesieHueckue. OTanyust 4elaoBeKa OT KUBOTHBIX. [IpSIMOXOXKIEHNE U KOMILIEKC
CBSI3AHHBIX C HUM MNPU3HAKOB. Pa3zBuTHE TOJOBHOTO MO3ra U BTOPOM CUTHAJIBHOM
CHUCTEMBI.

JIBrkymue cuiibl (hakTOphl) aHTPOTIOTEHE3a: OMOJIOTHYECKUE, COIUATbHBIC.
CooTHoleHNEe OMOTOTUYECKUX U COUATBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.

OcCHOBHBIE CTaJNM AHTPOIOreHe3a. PaHHHWE YenoBEeKOOOpa3HbIE O00E3bSHBI
(MPOKOHCYJIBI) U pAaHHUE MOHTHUIBI — OOLIUE MPEIKH YeTOBEKOOOPa3HBIX 00€3bsH U
JMO/Ie. ABCTPAIONUTEKN — JBYHOTHE MPEAKH JIOAEH. UenoBeK yMeIbli, MepBbIe
W3TOTOBJIEHUS OPYIUM TpyAa. UenoBek NpsIMOXOASIIMNA U MEPBBIM BBIXOJ JIKOJEH
3a  mpenensl  Adpuku. YenmoBek relmenvOeprckuii  — 00mMMIA  TIPEIOK
HEaHIEPTaJIbCKOT0 YEJIOBEKa U YEJIOBEKA Pa3yMHOro. YemoBEeK HEAHAEPTAIbCKHIA
KaK BHUJ JIFOJEH XOJIOAHOTO KiauMmara. YernoBeK pa3yMHbI COBPEMEHHOIO THIIA,
JIEHUCOBCKUM 4YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a TmpenenamMu AdQpuku.
[TasieoreneTrka u nmajieOreHOMMKA.



DBOJIIOLIMSI COBPEMEHHOTO uesoBeka. EcTecTBeHHBIH OTOOp B MOMYJISIIIUSX
yesioBeka. MyTalMoHHBIN Tpouiecc U noaumMopdusMm. I[lonmynsiuroHHBIE BOJHBI,
npeiid reHoB, mMurpanus U «d(PpQPexkT ocHoBaTeNs» B MOIMYJSIUSAX COBPEMEHHOTO
YeJoBeKa.

Yenoseueckne pacel. llonatne o pace. bospmme pacel: eBponeouIHast
(eBpaszuiickas),  aBCTpajo-HETpoujHas  (dPKBaTOpUalbHasi),  MOHTOJIOMAHAS
(a3uaTcko-aMepuKaHckasi). Bpemss u myTu paccelieHHs 4YeloBeKa IO IJIaHeTe.
EnuHcTBO  dyenoBeueckux — pac.  HaydHas  HECOCTOATENBHOCTH — pacu3Ma.
[IpucnocoONeHHOCTh YEIOBEKa K pa3HbIM YCIOBHUSIM OKpYKAarOUIEH Cpeabl.
Bnusgnue reorpadguueckoil cpeapl u Apeiida reHoB Ha MopdoJoruro u
(U3HUOIOTHIO YETIOBEKa.

MexauciuuruinHapable  MeToAsl B ¢u3uueckoil  (OMOJOTHYECKON)
AHTPONOJIOTUM.  OBOJIOLUMOHHAS ~ AHTPOIOJOTHS WU IAJCOAHTPOINOJIOTHS
YEJIOBEYECKUX MMOMYJSINMKA. bHOCONMANIbHBIE MCCIEIOBAHUS NPUPOABI YEIOBEKA.
HccnenoBanue KOBOMIOLMHU OMOJIOTUYECKOTO U COLIMATIBHOTO B YEJIOBEKE.

JlemoHcTpanuu

[Toprpersr: Y. lapsun, JI. Jluku, 4. 5. Porunckui, M. M. I'epacumos.

Tabnuipl U cxeMbl: «MeTobl aHTPONOJIOTHIY, «I 0JTOBHON MO3T UEIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsHbD», «CKEeNeT 4YeloBeKa M CKENeT IIMMIaH3e»,
«PynMMEHTHI U aTaBU3MbDY, «JIBIKYIIME CHIIBI aHTPOIIOTEHE3a», « IBOJTIOLHUOHHOE
JIpEBO  YeloBeKa», «ABcTpamonutek», «UYenoBek  ymenslit», «Yenosek
MPAMOXOIAIININY, «JleHncoBckuid yenoBek» «Heanaepranpuby, « KpoMaHbOHIIBIY,
«IIpenku yenoBeka», «ITanbl 3BOJIOLUHN YEIIOBEKA», «Packl yeoBekay.

OOopynoBaHue: MyJSDKM — OKaMEHEJIOCTeH, MpeaMEeTOB MaTepuaibHON
KyJIbTYphl ~TPEIKOB 4YeJNOBEKa, penpoaykiuu (dbororpaduu) KapTUuH C
MUDOTOTHYECKUMU U OUOJEHCKUMH CIOKETaMH TPOMCXOXKJICHUS YEJIOBEKa,
(doTorpaduu HaxoI0K UCKOMIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YEJIOBEKA, MOJENb
yeperna 4YeJOoBE€Ka W 4epena IIMMIIaH3€, MOJENb KHCTH 4YEJIOBEKA W KUCTHU
HIMMITaH3€, MOJEJIN TOpCa MPEIKOB YEIOBEKa.

JlabopaTtopuass padGora «/3ydyeHne o0cCOOCHHOCTEH CTpOEHUs CKelera
YEJI0BEKA, CBA3AHHBIX C MPSIMOXOXKICHUEM.

IIpakTueckas padora «/3yyeHre dKOJIOrMYECKUX aJalTallNi YEIIOBEKay.

Tema 6. Jxkosoruss — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB H
HAJ0PraHMU3MEHHbIX CHCTEM C OKpYsKarollei cpeaou

3apoxxaeHue U pa3BuTHe 3kojoruu B Tpyaax A. ['ymGonpara, K. @. Pynse,
H. A. CesepuoBa, 3. I'ekkensi, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaun
9KO0J0THH. CBSI3b 3KOJIOTUU C APYTUMH HAYKaMH.



Metonbl 3kosioruu. IloneBbie HaOMOAEHUS. DKCNEPUMEHTHI B IKOJIOTHH:
npUpoAHbIe U JiabopaTtopHble. MojenupoBaHre B HKOJIOTUU. MOHUTOPUHT
OKpY’KaroIIel CpeIbl: JIOKAIbHBIN, peTHOHATBHBIN U TJI00ATbHBIIH.

3Hau€HHE OSKOJOTMYECKUX 3HAHMM I  4YeJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHNE KaK OCHOBA CBA3EM 4YelOBe4eCTBA C npuponor. dopmupoBaHue
HKOJIOTHYECKOHN KYJIbTYpPbI U 3KOJIOTHUYECKOM IPAMOTHOCTH HACEJICHUSI.

JdeMoHCTpaMuA

[Toptpetsr: A. I'ymbonbar, K. ®@. Pynee, H. A. CeBepuos, J. ['ekkeinb, A.
Tencnu, B. H. Cykaués.

Tabmuupel 1 cxemsl: «Pa3gensl skomoruny, «MeToabl skomorum», «Cxema
MOHUTOPHUHTA OKPYKAOIIEN CPEABDY.

JlaGopaTopHuast padora «3yuenue METOI0B HKOJIOTHYECKUX
HCCJIEIOBAHUIN.

Tema 7. Opranusmsl U cpea OOMTAHUSA

DkoJyoruyeckue (PakTopbl U 3aKOHOMEPHOCTH UX nericTus. Kiaccudukanms
HKOJIOTUYECKUX (PAKTOPOB: adMOTHUYECKHE, OMOTHYECKUE, aHTpONOreHHble. O01ue
3aKOHOMEPHOCTH JEHCTBUS dKoJornueckux ¢akropos. [Ipasmino munumyma (K.
[npenrens, 0. JInOux). TonepaHTHOCTh. OBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpTaHU3MBI.

AlGuoTtnueckue ¢dakrtopel. CBeT Kak nsKojorudeckuit (axrtop. JleicTBue
Pa3HBIX YYAaCTKOB COJHEYHOTO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pPaCTEHHII M JKMBOTHBIX II0 OTHOLICHHIO K cBeTy. CHUrHaibHas poJib CBETA.
doToOnEeprUOaU3M.

Temneparypa kak oskonorumdyeckuid (axrtop. [leiicTBue TtemmepaTypbl Ha
opraHu3Mbl. [ToiKHIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIEC U
CTEHOTEPMHBIE OPTAHU3MBI.

Bnaxuocts kak skonorumyeckuid ¢aktop. IlpucnocoOneHuss pacteHuii K
nojJiep>KaHuio0 BogHoro Oananca. Knaccudukanuss pacTeHUN MO OTHOIICHUIO K
Bojie. [Ipucnoco6ienns KUBOTHBIX K H3MEHEHUIO BOJHOTO PEXKUMA.

Cpensl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3MYIIHAS, MMOYBEHHA,
ryOMHHAsT  TOMAMOYBEHHAs, BHYTpHUOpraHuU3MeHHas.  DU3UKO-XUMUYECKHE
O0COOEHHOCTH cpell oOuTaHusi opranu3sMoB. [IpucrnocoOneHuss OpraHusmMoB K
JKW3HU B Pa3HbIX Cpeaax.

buonornueckue putmbl. BHemHue u BHyTpeHHUE PUTMBI. CyTOYHBIE H
TOJWYHBIC PUTMBL. [IpUCTIOCOOIEHHOCTh OPTraHU3MOB K CE30HHBIM H3MEHECHHSIM
YCIIOBUU KU3HU.

Kusznenuoie @Qopmbl opranuzMoB. [loHsiTue O JKHU3HEHHOW (QopmMme.
Kuznennsie popMbl pacTeHUN: 1E€PEBbs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJIETHHE



TpaBbl, OJIHOJETHHE TpaBbl. JKuU3HEHHBbIE (OPMBI >KUBOTHBIX: THIAPOOUOHTHI,
reo0MOHTHI, a9pOOMOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckue (bakTOopHI. Buner OMOTHYECKUX B3aMO/ICHCTBUMU:
KOHKYPEHIIUS, XUIIHUYECTBO, CUMOMO03 1 ero ¢opmel. [lapazutusm, koomneparus,
MyTyaln3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxyieOHn4ecTBO). Hetpoduueckue
B3aUMoOJIecTBUS  (Tomuyeckue, Qopuyeckue, ¢adbpuueckue). 3HAUCHHUE
OMOTUYECKUX B3aUMOJCHCTBUN JUIsl CYIECTBOBAHMS OpPraHU3MOB B Cpee
obutanwus. [IpUHIMI KOHKYPEHTHOTO UCKITIOUEHUS.

JleMoHCTpanun

Tabmuupl U cxembl: «Ikonorudyeckue (akropb», «CBETOBOM CIEKTpY,
«OKOJOTUYECKNE TPYIIIBI )KUBOTHBIX IO OTHOUIEHUIO K CBETY», «TeIIOKpOBHBIE
KUBOTHBIE», «XOJIOJHOKPOBHBIE >XUBOTHBIE», «DU3NOJIOrMYECKUE aJanTaluu
KUBOTHBIX», «Cpenbl OOWTaHHS OpPraHU3MOB», «bHOJOrMYECKHEe PUTMBDY,
«Kusnennole  Gopmbl  pacteHmit», <« KuzHeHHbIE  (OPMBI  KHUBOTHBIXY,
«9KocucTeMa MHUPOKOIMCTBEHHOIO JIECa», « IKOCHCTEMA XBOMHOIO Jecay, «Llenu
nuTaHus», «XumHuuectBo», «llapasutusm», «Konkypenuus», «CumoOmo3»,
«KommeHncanuzm».

O6opynoBanue: repOapuu pPacTeHUNW U KUBOTHBIX, MPUCHOCOOJEHHBIX K
BIUSHUIO Pa3IUYHbIX SKOJOTMYECKUX (PaKTOpoB, repdapuu CBETOIIOOMBBIX,
TEHEJNIOOUBBIX U TEHEBBIHOCIUBBIX PACTEHUH, CBETOJIOOMBBIC, TEHEIIOOUBBIE U
TEHEBBIHOC/IMBbIE KOMHATHBIE pacTEHUs, repOapuy U KOJJIEKLIUU TETIONIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMUYMBBIX PAacCTEHUM, dydesia NTULl U 3Bepel, repOapuu
pacTeHul, OTHOCSAIMXCA K rUrpoduraM, kcepopuram, mMe30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJUJIEKIIMH >KMBOTHBIX, OOMTAIOIIMUX B Pa3HbIX cpeaax,
repbapuu M KOJUIGKUMU PACTEHUH M JKMBOTHBIX, OOJaJalolIUX dYepTaMu
IPUCIIOCOOTIEHHOCTH K CE30HHBIM H3MEHEHUSIM YCJIOBHM JKM3HU, repOapuu u
KOJUIEKIIMU DPACTEHHM M JKUBOTHBIX PA3IMYHBIX >XKM3HEHHBIX (POpPM, KOJUIEKIUU
YKUBOTHBIX, YYACTBYIOIIMX B PA3JIMYHBIX OMOTUUYECKUX B3aUMOICHCTBUSAX.

JlabopaTtopuasi padora «BbIsiBIeHHE TPUCTOCOOTICHUN OpPraHU3MOB K
BJIUSTHUIO CBETA.

JlabopaTopuasi padora «BbIsiBIeHHE TPUCTOCOOTICHUI OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPbD».

JlaGopaTopnasi paGora «AHATOMUYECKHE OCOOCHHOCTH pACTECHUU U3
Pa3HBIX MECT OOHUTaHUS.

Tema 8. DK010rus BUAOB U MOILYJIS UM

OKOJIOTUYECKUE  XApaKTEpUCTHKUA  TOIYJISLHH. [Tomymsinuss ~ Kak
Oounonoruyeckas cucreMma. Posib HEOJHOPOAHOCTU Cpenibl, GU3HUECKUX OapbepoB U
0COOEHHOCTEW OMOoJIOrHK BUIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyisuuid. OCHOBHBIE TOKa3aTeau NOMYJSLUUU: YHUCJIEHHOCTh, IIJIOTHOCTD,



BO3pACTHasi M TMOJIOBAsl CTPYKTYpa, PpPOKIAAEMOCTb, IPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUA.

DKonoruyeckass CTpykrypa nomyiasiuud. OUneHKa YMCIEHHOCTH MOMYJISLIHU.
JluHaMuKa MmOmyJsiuu U €€ peryisinus. buoTHYecKkuii NMOTEHLHA MOMYJISLUH.
MonenupoBaHue AMHAMUKY nonyJsinuy. KpuBble pocTa YHCIEHHOCTH MOITYJISILIUY.
KpuBble BbDKMBaHUSA. Perynsiiys YWCICHHOCTH MOMYJSALMMA: posib (PaKTOpPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT TUIOTHOCTH. DKOJIOTHYECKUE CTPATETUU BUJIOB (I- U
K-cTparerun).

[TonsitTue 00 sKomoruyeckoil Huime Buaa. MectooOutanue. MHoromepHas
Mozenb dkosiormdeckon HumM Jx.M. XatumHcona. Pa3zmepsl skosiormdeckomn
Hui. [loTeHnnanbHas U peaaTu30BaHHAs HUIIIN.

Bua kak cucrema nonynsuuid. Apeansl BUIOB. BUAbl U HX >KU3HEHHBIC
CTpaTEruu. JKOJOTUYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TMIOBEJCHHUS W MUrpPalMil >KUBOTHBIX. buosorndeckue
WHBA3UH YyKEPOJIHBIX BUOB.

JlemoHcTpanuu

[Toptper: k. 1. XaTunHCOH.

Tabmuubl W cxembl: «IDKOJIOTHYECKUE XAPAKTEPUCTHKU MOMYJSALHANY,
«IIpocTpaHcTBeHHass  CTpyKTypa mnomyjsiuum», «Bo3pacTHble  mupaMujibl
nonyasiuum», «CKOpOCTh  3aceleHuss IOBEPXHOCTH 3€MJIM  Pa3IMYHbIMU
opraHuzMammn», «Mojeib 3kosiornaeckor Humu . M. XaTunHcoHay.

O6opynoBanue: repbapuu pacTeHHM, KOJJIEKIIUH )KUBOTHBIX.

JlabopaTopnass  pabora  «IIpucnocoOneHuss ceMssH pacTeHUM K
PACCETICHUIOY.

Tema 9. Jxosorust cood1mecTB. IKOIOrHYECKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBsS3u MEXIy
OpraHu3MaMH B OUOLIEHO3E.

Dxocuctema kKak oTkpbiTas cuctema (A. Jx. Tencnu). DyHKIIMOHAIbHbBIE
OJIOKM OpraHu3MOB B HKOCHUCTEME: IMPOIYLEHThI, KOHCYMEHTbI, PEIYyLEHTHI.
Tpoduueckne ypoBHu. Tpoduyeckue nenu u cetd. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbl ¥ MBI B 3KOCUCTEMAX. KpyroBopoT BEIECTB U IOTOK SHEPTUU
B DKOCUCTEME.

OcHOBHBIE  TIOKa3aTenu  dKocucTteMbl. buomacca uw  mpomykuws.
DKOJOrM4ecKre MUpaMuIbl YUCEN, OMOMACChl U SJHEPTUH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykueccuu. llepBuuHbie u
BTOPUYHBIE CYKIECCUM W HMX MPUYUHBL. AHTPOIOIE€HHBIE BO3JCHUCTBUS Ha
cykueccuu. KnumakcHoe cooOuiectBo. bropaznoodpasue u noiaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMUNBOCTH COOOIIECTB.



[IpupoaHbIE SKOCUCTEMBI. JKOCUCHEMbL 03ED U pPeK. IKOcUcmembl Mopeu U
oKeanos. Ixocucmemvl MYHOP, 1€C08, Cmenel, nyCmbiHb.

AHTpONOreHHBIE HKOCUCTEMBI. ATpPO’KOCUCTEMA. ATrpoleH03. Pazmuuus
MEXy aHTPOIIOTEHHBIMH U IPUPOTHBIMHU SKOCHCTEMaMHU.

YpOoskocuctempl. OCHOBHBbIE KOMIOHEHTHI ypOoskocuctem. [opoackas
baopa u ¢ayna. CuHaHTpomM3alus TOpOACKON ¢ayHbl. buonorumyeckoe u
XO035IUCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
skocucteMax. Poib kackadnoeo sghghekma u 6u008-30ughuxamopos (Kuoyesvix
6u008) 6 ynxkyuonuposanuu dxocucmem. 1lepeHOC SHEPIUA U BEIIECTB MEXKAY
CMEXHBIMH SKOCHCTEMaMH. Y CTOMUYMBOCTh OPraHU3MOB, TMOMYJISIIUNA U 9KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmoi 8030eticmeusi 3aepA3HeHUl pPA3HbIX Munoe Ha
cyOOp2aHUIMEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHOBbl  DKOJI02UYECKO20  HOPMUPOBAHUS  AHMPONOSEHHO20  B030€UCMBUs.
MeTom010THs MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOTEHHBIX YKOCUCTEM.

JlemoHcTpanuu
[Toptper: A. JIx. Tencnn.
Tabmuupt u  cxembl:  «Ctpykrypa  OuoneHo3a»,  «DKOocHUCTeMa

HIMPOKOJIMCTBEHHOTO Jiecay, «DKOCUCTEMAa XBOMHOTO Jieca», «DyHKIHOHAJIbHbBIC
IPYIIBl OPTAaHU3MOB B 3KOCHUCTEME», «KpyroBOpOT BEIIECTB B 3KOCUCTEME),
«Ilenu nutanus (mactOuIIHas, NETPUTHAS)», « IKOJOTHUECKAsl MUPAMHUAA YUCEID»,
«JKonoruyeckas nupamuaa OMOMacchl», «IKOJIOTHYEcKas MUpaMuia SHEPTUNY,
«O0bpazoBanue 0onotay, «llepBuunas cykieccus», «BoccTaHoBieHHe Jieca mocie
noxapa», «KoCUCTeMa 03€pa», «ArporeH03», «KpyroBopoT BEMIECTB U MOTOK
OHEPTUU B arporeHo3ey», «[Ipumepsl ypOosKoCHUCTEMY.

O6opynoBaHue: repOapuu pacTeHUM, KOJUIEKIIMM HACEKOMBIX, Uydelia NTHI[ U
3Bepel, repOapuu KyJbTYPHBIX U JUKOPACTYIIMX PACTCHUHN, aKBapUyM KaK MOJIETh
KOCUCTEMBI.

IIpakTuyeckas padora «3ydenue u onrucanne ypo03KOCUCTEMBD».

JlabopaTtopuasi padora «lM3ydeHue pazHooOpaszusi MEIKUX TMOYBEHHBIX
YJICHUCTOHOTHUX B PA3HBIX IKOCUCTEMAX).

IKCKYpcUsi «IKCKYpCHsl B TUIMYHBIM OMOTEo1eHO03 (B MyOpaBy, OEpe3HsIK,
€JIbHUK, HA CYXOJIOJIbHBIM WM TOMMEHHBIHN JIyT, 03€p0, O0JIOTO)».

IKCKypcusi «DKCKYpCHsSI B arposKoCHCTeMY (Ha MOJ€ WIH B TEIUIMYHOE
XO03SHUCTBO)».

Tema 10. buocgepa — riodanbHast IKOCHCTEMA

buochepa — obmiemnanerapHass o0ojiouka 3eMiIM, TJ€ CYUIECTBYET WM
CylIecTBOBaJIa KW3Hb. PazButue npenacrasienuii o 6nochepe B Tpyaax 3. 3iocca.



VYuenue B. U. Bepuanckoro o 6uocdepe. Obnactu 6uocdeps! u e€ coctan. )Kuboe
BelecTBO Orocdepsl U ero GyHKIUH.

3aKOHOMEPHOCTH cyllecTBOBaHUsA Onocdepbl. OcobeHHOCTH Guochepsl Kak
rI106anpHOM 3KOCcHCcTeMBI. JlMHaMuueckoe paBHoBecue B Onocdepe. KpyroBopotst
BEIIECTB U OMOTCOXMMHUYECKUE ITUKIIBI (YIiiepoaa, a3ota). PUTMHUYHOCTE sSIBIEHUM
B Ouocdepe.

3oHanbHOCTh Ouochepnl. [lonstne o Omome. OCHOBHbIE OHUOMBI CYIIM:
TYH/Ipa, XBOMHBIC JIeca, CMEIIaHHBIC ¥ IIMPOKOJIMCTBEHHBIC JIeca, CTEIH, CABAHHBI,
MyCTBIHU, TPOTIMYECKHUE JIECa, BRICOKOTOPhS. KimmMmar, pacTUTEeNbHBIN 1 )KUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa u QyHKIIHS )KUBBIX CUCTEM, OIICHKA UX PECYPCHOIO MOTEHIIUANa U
onocdepHbIX PYHKITUH.

JleMoHCTpauumn

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

Tabmuubl 1 cxembl: «I'eocdepsl 3emm», «KpyroBopoT azoTa B mpuUpoie»,
«KpyroBopoT yriepona B mpupozae», «KpyroBopoT Kkuciopojga B HOpUPOIEL»,
«KpyroBopoT Boabl B mpupoje», «OcCHOBHbIE OMOMBI cymny, «Knumatuueckue
nosica 3emnm», «Tynapay, «Taura», «Cmemanneiil jgec», «LIMpokonmncTBEHHbBIN
nec», «Crenby, «CaBanHay, «IlycTeiHsy, « Tponnueckuil gec.

O6opynoBaHue: repoapuu pacTEHUN pa3HBIX OMOMOB, KOJUICKIIUH JKUBOTHBIX.

Tema 11. YesnnoBek M OKpy:xa0IIas cpeaa

OKOJIOTUYECKUE KPHU3UCHI M WX NpPUYMHBL. Bo3aelcTBue dYenoBeka Ha
ouocdepy. 3arpssHeHue BO3AYIMIHOW cpenbl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BOJIHOW cpeapl. OxpaHa BOJHBIX pecypcoB. Pa3pymenne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. M3MeHeHne kimmMara.

AHTpOIIOT€HHOE BO3/ICIICTBHE HA PACTUTENIbHBIN U KUBOTHBIM Mup. OxpaHa
PaCTUTEBHOTO W JKUBOTHOTO MHpa. OCHOBHBIC TMPUHIIUAIBI OXPaHbBI MPHUPOJIBI.
Kpacaeie xHuru. Oco0o oxpansembie mpupojanbie Ttepputopun (OOIIT).
borannueckue caapl 1 300710THIECKUE TTAPKHU.

OCHOBHBIC TPHUHIIUIMBI YCTOWYMBOTO PA3BUTUS UYEIOBEYECTBA WU TPUPOJIBI.
PanronanpHO€ ~ MPUPOJOMONB30BAaHME W COXPAaHEHHE  OMOJIOTHYECKOTO
pasHooOpasus 3emuid. OOIME 3aKOHOMEPHOCTH TJIOO0QIBHBIX DKOJIOTHUYECKHUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3KCa U €r0 BEPOSITHBIE TTOCJICICTBUS.

Pa3BuTHe METOJOB MOHUTOPHMHTa pa3BUTHS OMACHBIX TEXHOTEHHBIX
npoueccoB. Cucmemmuvie uccreo008anus nepexooa K pecypcocoepezaroujei u
KOHKYPEeHmOocnocooHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcui.
Hayuonanvuvle ungopmayuonnvle cucmemsi, odecneuusarowue O00CMyn K
ungopmayuu no  cocmoaHul0 OmMOeNbHbIX U008 U Ikocucmem. (OcHOBb



9Kopeabuiumayuu dKocucmem U cnocooos 060pvOvLl ¢ OUONOBDENHCOCHUIMU.
Pexoncmpykyus Mopckux u HazeMHvIX IKOCUCHEM.

JdeMoHCcTpaMuA

Tabmuipt  w cxeMbl:  «3arpsi3HeHHE  atMocdepb»,  «3arps3HeHHe
ruapocdeprr», «3arps3Henue mouBb», «llapHukoBbiit  3ddekr», «Ocobo
OXpaHsieMble MPUPOJIHBIE TEPPUTOPUNY», «MOAENN YIPABISIEMOTO MUPAY.
Oo6opynoBanue: ¢otorpa@uu oXpaHsSEMbIX pacCTeHUUW U KUBOTHBIX KpacHoii
kHuru Poccutickon @enepanuu, KpacHol KHATH peruoHa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOT'MX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOyJarOIIMMHUCS TPOTPaMM  CpPEIHEro o00Imero o0pa3oBaHUsS: JUYHOCTHEIE,
METanpeIMETHbIC U MPEIMETHBIE.

B cTpykType NTMYHOCTHBIX PE3yJIbTaTOB OCBOCHUSI MPOrPaMMbI 1O OUOJIOTUHU
BBIJICJICHBI CIEAYIOIINE COCTABJISIONIUE: OCO3HAHUE OOYYAOIIMMUCS POCCUHCKOMN
rpakIaHCKOW MJACHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOATEIIBHOCTH
U CAMOONpPENCNICHUIO, Haiuuyue Mmomusayuu K OOyYEHUIO  OHOJIOTHH,
yeleHanpaegienHoe paseumue BHYTPEHHUX YOEKIEHUW JMYHOCTH Ha OCHOBE
KIIFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPATUIUN pPa3BUTHA OUOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMU YCTAHOBKAMM, TPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO  00pa3OBaHUs, Haauyue  NpPagoCO3IHAHUs  SKOJIOTHMYECKOU
KYJbTYPBI, CHOCOOHOCMU CMABUMb TIETTU U CTPOUTH KU3HEHHBIE TJIaHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS MPOTPAMMBbI MO OUOJIOTHH JTOCTHUTAIOTCS
B E€IUHCTBE Y4YEOHOW M BOCHUTATEIHLHON JEATEIBHOCTH B COOTBETCTBUHM C
TPAIUIIUOHHBIMUA POCCUMCKUMU COLIMOKYJIBTYPHBIMU, UCTOPUUECKUMH U TYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMu
MOBEJCHUSI W CIOCOOCTBYIOT TpOIECCaM CaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpa3BUTHUSA, PA3BUTHS BHYTPEHHEH TMO3HMIMU JIMYHOCTH, MATPUOTU3MA U
YBOKEHUS K 3aKOHY U MPABOIMOPSIKY, YEJIOBEKY TPyJla U CTaplieMy MOKOJIEHUIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOTO OTHOIIEHUSI K KYJIbTYPHOMY HACIEIUI0 U
TPAAULHUAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKpYKaroUIen cpelie.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS YyueOHOro mpenmera «buomorus
JIOJKHBI OTpaXaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYAIOIIUXCSl PYKOBOJCTBOBAThLCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PACHIUPEHHE >XHU3HEHHOTO
OTBITA W OMbITA JAEATEILHOCTH B MPOIIECCE peaiv3alliid OCHOBHBIX HaIlpaBJICHUI
BOCIIUTATEIHLHOU JESITEIHLHOCTH, B TOM YHCJI€ B YACTH:

1) rpaKIaHCKOT0 BOCTIMTAHUS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUHUCKOTO OOIIECTBA;

OCO3HAaHME CBOMX KOHCTUTYLMOHHBIX IIpaB M OOS3aHHOCTEH, YBa)KEHHE
3aKOHA U MPaBOIOPAIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOW JI€SITEIBHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUHU YYCOHBIX M IMO3HABATEJIbHBIX 3aJ1au, BHITTOJTHECHUU
OMOJIOTMYECKUX IKCTICPUMEHTOB;

CIIOCOOHOCTh  OTMPEACNIATh COOCTBEHHYIO IIO3HMIIMIO IO OTHOIICHHWIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€,

YMEHHUE YUYWUTHIBaTh B CBOMX JACHCTBHUIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMH YOCXKICHUSAMH, KYJIbTYPHBIMUA LIEHHOCTSMU U
COLIMAJIbHBIM I10JIOKEHUEM;

FOTOBHOCTh K COTPYAHUYECTBY B IIPOLECCE COBMECTHOI'O BBINOJIHEHHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCIEAOBATEIBCKUX 3a/lady, YBaKUTEIHLHOTO
OTHOIIICHHS K MHEHHUIO OINMOHEHTOB IPU OOCYXJICHHH CIIOPHBIX BOIIPOCOB
OMOJIOTHYECKOTO COJISPKAHNS,

TOTOBHOCTh K TYMAHUTAPHOW U BOJOHTEPCKOU AEATEIIHLHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCHUICKOM rpaXXJaHCKOM WJICHTUYHOCTH,
MaTpUOTU3Ma, YBAKEHUS K CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTH IEpPE]
Ponunoi, ropaoctu 3a CBOW Kpai, cBOWO PoauHy, CBOM S3BIK U KYJBTYPY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHAIIBHOTO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILICHHUE K MPUPOJTHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JIOCTHXKEHUSIM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OIICHWBATh BKJIAJ, POCCHUHCKHX YYEHBIX B CTaHOBJICHHUE U
pa3BuUTHE OWOJOTUM, MOHUMAHHUS 3HAYCHUST OWOJOTMU B TIO3HAHWUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amute OTeuecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE JIYXOBHBIX LIEHHOCTEW POCCUIICKOTO HApO/Ia;

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTUPYACH HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HaHHE JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHHUE K CBOUM POJUTENSIM, CO3JJaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauusIMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYAas ICTETUKY ObITa, HAyYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIIICHUI;

MMOHUMAaHHUE YMOIMOHAIBHOTO BO3JICUCTBHS KHUBOU MPUPOJIbI U €€ [IEHHOCTH;



TOTOBHOCTh K CaMOBBIPQKEHHMIO B Pa3HbIX BHUAAX HCKYCCTBA, CTPEMIJICHHUE
MPOSIBJISITH KAYECTBA TBOPUECKOU JTMYHOCTH;

5) ¢pusuyeckoro BOCHUTAHUA, POPMHUPOBAHMS KYJIbTYPbI 310POBbS H
IMOLMOHAIBHOIO 0J1ArONOTy YU :

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(31opoBOE  TUTaHUE, COOJIIOJICHHME TUTMEHWYECKUX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pETyJspHas Qu3nyeckKas
aKTUBHOCTB), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOILICHUS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBBIO;

MOHMMAaHUE I1EHHOCTU TPaBUJ HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIUX 370POBBIO U KU3HU JIIOICH;

OCO3HAHHE TMOCIEACTBUN U HENPUATHS BPEAHBIX MPUBBIYEK (YIOTpPEOJICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MacTepCTBa, TPYAOIO0HE;

TOTOBHOCTh K AKTUBHOW JESITEIBbHOCTH TEXHOJIOTMYECKOW W COLMAIBHOU
HaIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, IJIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJTHSATH TaKyIO JEATEIbHOCTD;

MHTEpEC K pa3InyHbIM cepaMm MpodhecCHOHAIBHON AESTENbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud #  pean30BBIBATH
COOCTBEHHBIC KU3HECHHBIC TIJIaHbI;

TOTOBHOCTh W CIIOCOOHOCTH K OOpa3oBaHMI0O U CamMoOOpa3OBaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKU 1I€JIECO00pa3HOe OTHOIIEHHWE K NPHUPOJIe KaK HCTOUYHUKY
YKU3HM Ha 3eMJIe, OCHOBE €€ CYILECTBOBAHNS;

MOBBLIIIIEHWE YPOBHS JKOJOTUYECKON KyJIbTYphl: MPUOOPETEHUE OIbITA
IJJAHUPOBAHUSI TIOCTYNKOB M OILIGHKM WX BO3MOXHBIX TOCJIEACTBUNA IS
OKPYKaroUIEH Cpebl;

OCO3HAHHME TJI00aTBLHOTO XapaKTepa JKOJIOTHUECKHX MpOoOJeM W IMyTed HuX
pelieHus;

CIIOCOOHOCTh HMCIOJIb30BaTh MpUOOpETaeMble MNpPU H3YYEHUU OHOJIOTHH
3HAHUS W YyMEHUs TpPU pEelIeHWd MpoOJeM, CBS3aHHBIX C pPalMOHAIBHBIM
MPUPOOIIOIL30BaHUEeM  (COONIOACHUE  TPAaBWJI  TOBEACHHWS B MPUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECHUS B JKOCHUCTEMaX, OXpaHy BHJOB,
IKOCUCTEM, Orochepsl);

aKTUBHOE HENpUsITHE JEHCTBUN, MPUHOCALIUX Bpel  OKpYKarolIeH
NPUPOIHON Cpelie, YMEHHE NPOrHO3UPOBATH HEOJIArOMPUATHBIE SKOJOTUYECKUE
MOCJEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;



HaJIM4KMe PA3BUTOTO IKOJIOTMYECKOTO MBIIUICHUS, YKOJIOTMYECKON KYJIbTYpHI,
OTIbITa NEeSATEeIbHOCTH HKOJIOTMYECKOM HaIpPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSI UMH B IO3HABATEJIbHONW, KOMMYHMKATUBHOW M COIMAJIBLHOU
IIPaKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTUYECKOHN JIEATEIbHOCTH IKOJIOTUYECKON
HaIpaBJIEHHOCTH;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOI'O Ha JHAJIOTe
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOErO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPILIEHCTBOBAHHUE SI3BIKOBOW M YHUTATENbCKOM KYJBTYpbl Kak CpeIcTBa
B3aMMOJICUCTBUS MEXKTY JIIOJABMU U TIO3HAHUS MUPA;

NOHUMaHUE Ccrnenu@uKku OUOJOTUM KakK HayKd, OCO3HaHUsA €€ pOJu B
(OpMHpPOBAHUN PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
IpEeACTaBICHUs] 00 OKpYXKaloleM MHpPE KakK O €AUHCTBE MPHUPOJIbI, YeJIOBEKa U
oOmiecTBa, B IMO3HAHUM HIPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHHU MpoOieM
COXpPaHEHUs1 IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYMMOCTU OWOJIOTMU JJISi COBPEMEHHOM LMBWIM3ALUU:
o0ecriedyeHrss HOBOTO YpPOBHS Pa3BUTHS MEIUIMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pEelIaTh PECypcHble  MPOOJEMBbl  Pa3BUTHS
4eJI0BEUECTBA, TIOUCKA MyTeH BBIXOAA U3 INIOOATBHBIX KOJOTHYECKUX MPOoOsIeM U
o0ecrieyeHrss  Mepexoja K  YCTOMUMBOMY  pa3BUTHIO,  PAlMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpCcOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OWOJOTMYECKUMX 3HAHUM B LEJAX
MOBBIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHON TPaMOTHOCTH OOydarommxcs, GopMHPYyEMOit
IpU U3YYCHUH OUOJIOTHH;

NOHUMAaHUE CYIIHOCTU METOJIOB MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJyYaeMble 3HAHUS [JIsl aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUpPa M MPOUCXOASAIINX B HEM M3MEHEHUH,
yMEHUE JieNlaTh OOOCHOBAHHBIC 3aKJIFOYCHHS Ha OCHOBE HAy4YHBIX (DaKTOB U
UMEIOIINXCS JAHHBIX C TENBIO MOTYYCHHSI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BATh OMOJOTUYECKHE 3HAHMS JUIs
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

OCO3HAHME LIEHHOCTU HAYYHOU JEeATEIbHOCTH, TOTOBHOCTH OCYILECTBIIATH
MPOEKTHYIO U HCCIIEIOBATENBCKYIO JEATEIbHOCTh MHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTb K  HENpPEpPhIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IMOJYYEHHIO HOBBIX 3HAHUW MO OWUOJOTUU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMHU.



METANIPEAMETHBIE PE3YJIBTATBI

MetanpeameTHbie pe3yabTaThl OCBOCHHS yueOHOro mpeamera «buomorus»
BKJIIOYAIOT: 3HAUYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUA OO0YyYaIOUIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTPAXKAOLIUE
IEJIOCTHOCTh HAy4YyHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX Haykax (BEIIECTBO, DHEPrusi, SBJICHHE, MPOIECC,
CUCTEMA, HAy4YHbI (PaKT, NPUHLMII, THUIOTE3a, 3AKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCJEIOBAHUE,  HAOJMIOJEHHE, HM3MEpPEHUE, OKCIEPUMEHT W  JIpyrue);
yHUBEpCalbHble Yy4eOHbIC JeWcTBUS (MO3HABATENbHbIE, KOMMYHUKATUBHbIE,

peryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOW KOMIIETCHIIMU OOyYarouuxcs; CIOCOOHOCTh
oOyJaronmxcs UCIIOJIb30BATh OCBOCHHBIC MEXIUCITUTUTMHAPHEIC,

MHPOBO33pEHUYECKAE 3HAHWS W YHUBEpPCaJIbHbIC yYEOHBIC JCUCTBUS B
MO3HABATEILHON 1 COIMAIbHOM MPaKTHKE.

B pesynbrare wu3ydeHus OWOJOTMM Ha YPOBHE CpEIHEro OOIIero
oOpazoBaHus y oOydaromerocss OyayT cpOpMUPOBaHbI IO3HABATEIbHBIC
YHUBEpCaIbHBIC YIeOHbBIE NCHCTBHUS, KOMMYHUKATHBHBIC YHUBEPCATBHBIC YICOHBIC
JEUCTBUS, PETYJIATUBHBIC YHHBEPCAIBbHBIC YyYEeOHBIC JCHCTBHUS, COBMECTHAs
JIESITEIIbHOCTb.

MeranpenMeTHbIe pe3yJbTaThl OCBOCHHS IIPOTPaMMBI CpPEIHEro OOIIero
00pa30BaHus JOJKHBI OTPAXKATh:

OBiagenne YHHUBepPCAJIbHbIMH yueOHBIMU NMO3HABATEIbLHBIMH
AEUCTBUSIMM:

1) 6a30BbI€e JJOrHYECKHE TeiiCTBHA:

CaMOCTOSITeIbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh IMPHU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBIITUICHHS
(amanm3a, cMHTE3a, CPaBHEHMS, KiIacCU(UKAIIUK, 0O00OIICHHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUM (BBIICTSATh UX XapaKTEpHbIE MPU3HAKW, YCTAHABIIMBATH
CBSI3H C IPYTUMH TTOHATHSIMH);

OTPENCIATh 1ETU JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
TOCTHKCHHSI, COOTHOCHUTD PE3YNIBTATHI ACATEIHPHOCTH C TTOCTABICHHBIMHU LIEIISIMU;

HCIIOJIb30BaTh OMOJIOTMYCCKHE TIOHATHUS JI 0OBSICHEHUS (PAaKTOB M SIBJICHUM
YKUBOM MIPUPOIBI;

CTPOUTH JIOTMYECKHWE PACCYXXJeHHS (MHAYKTUBHBIC, JICIYKTHUBHBIE, IO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTU U MPOTHUBOPEYHUS B paccMaTPUBAEMbBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKITIOUEHUS;

MPUMEHSTH CXEMHO-MO/IENTbHBIE cpencTBa JUIS MIPEICTABIICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIICHUW B M3Y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a



TaKK€  MPOTUBOPEYMH  pa3sHOTO  poAa, BBIABIEHHBIX B Pa3IUYHBIX
MH(OPMAIMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IJIaH PEHICHUs MPOoOJeMbl ¢ Yy4ETOM aHaM3a WMEIOIIMXCA
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIbHOCTh, OLICHUBATh COOTBETCTBHE PE3YIbTATOB
LEJISIM, OLIEHUBATh PUCKH NOCJIEICTBUI AEATEIbHOCTH;

KOOPJIMHUPOBaTh W  BBHINOJHATH pabOTy B  YCJIOBHUSIX  PEaJbHOTO,
BUPTYAJIbHOI'O 1 KOMOMHUPOBAHHOI'O B3aUMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCJIeN0BATEIbCKHE ICHCTBUS:

BJIa/IETh HaBbIKAMU y4€OHO-UCCIIEI0BATENbCKON U MMPOEKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspellieHuss npoOjeM, CHOCOOHOCTBIO UM TOTOBHOCTBIO K
CaMOCTOATEILHOMY IOMCKY METO0B PELIECHUS MPAKTUYECKUX 3a]a4, IPUMEHEHHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pa3JIMYHbIE BUIBl JACSITEIBHOCTH 10 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpETalUU, MPeoOpa3OBaHUI0O M TNPUMEHEHUI0 B YYE€OHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUM YUE€OHBIX U COLUAIBHBIX TPOEKTOB;

(opMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MOHATUSIMU U METO/IAMH;

CTaBUTh W (OpPMYIUPOBaTh COOCTBEHHBIC 3a7ayll B 00pa30BaTEILHOU
NEATEIbHOCTH U XKU3HEHHBIX CUTYaLHsIX;

BBISIBJIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJlM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEeleHUs, HaXOAUTh APTYMEHTHI IJIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBaTh IIOJIyYCHHBIE B XOJE PELICHHsS 3aJa4d pPe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOIHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OIIEHUBATh MPUOOPETEHHBIN OMBIT;

OCYILIECTBIISITh IEJICHAINIPABICHHBIN MOUCK TEpeHOca CPEeICTB U CIOCOOOB
JeNUCTBUS B MPOGECCHOHANTBHYIO CPEy;

yMETh IMEPEHOCUTh 3HAaHUS B IMO3HABATEJIbHYIO U MPAKTHUYECKYIO 00JacTu
KU3ZHEIEATEeIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, NpEjlararb OPUTHMHAIBHBIE MOJIXOJbl M pELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHbBIC PELICHHUS.

3) pabora ¢ uHpopmManmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX MCTOUHHUKAX MH(OpMaIuu (TEKCTe y4eOHOTro
nocoOusi, HAY4YHO-TIOMYJIAPHOM JUTEparype, OHOJOTUYECKHX CIIOBapsX U
CIpPaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAIM3UPOBAThH



MH(GOPMAILMIO pa3IMYHbIX BUIOB U (POPM IpEICTaBICHUS, KPUTUUECKU OLEHUBATh
€€ I0OCTOBEPHOCTh U HEMPOTUBOPEUNBOCTH;

(opMyIMpOBaTh 3alPOChl U MPUMEHATH Pa3IMYHbIE METOABI NPU MOUCKE U
orbope Omosornyeckoil mHpoOpMalu, HEOOXOIUMOM IS BBIMOJIHEHHUS y4eOHBIX
3aj1ay;

npuoOpeTaTh ONBIT HMCIOJIb30BAaHUS HH(POPMALIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOT'MH, COBEPILIEHCTBOBATh KYJIbTYpy aKTUBHOI'O MCIOJIb30BAaHUS PA3IMYHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYI0  (GOpMy  TMpEACTABICHUS
ononornyeckor uHpopmalu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULIbI, PUCYHKH
¥ JIpyroe);

UCIIOJIb30BaTh HAy4yHBIM A3BIK B KayecTBE CpeAcTBa Mmpu padoTe ¢
OMOJOrMYecKoM HMHPOpMALME: MPUMEHATh XHMHYECKHE, (U3UYECKUEe U
MaTE€MaTUYeCKHe 3HAaKU W CUMBOJBI, (HOpMyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HarJIsJHOCTH;

BJaJ€Th  HABbIKAMU  pAclO3HAaBaHMA U 3allUThl  HUH(pOpMaLMH,
MH(OPMAMOHHOW 0€30MTaCHOCTH JINYHOCTH.

OgiiaieHHe YHHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMHU JA€HCTBUSIMM:

1) o6menmne:

OCYILECTBIISATh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTe€ WJIM JUCKYCCHUU MO CYIIECTBY OOCyXaaemMoll TeMbl (YMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CY>KJIEHUS OTHOCHTENIBHO BBINOJHEHUS MpejiaraeMoun
3aJlayd, YYUTHIBATh UHTEPECHl U COIJIACOBAHHOCTh MO3ULIMNA APYIMX yYaCTHUKOB
JIAAJIoTa UK IUCKYCCUU);

pacro3HaBaTh HeBepOalbHbIE CpEJICTBAa OOILIEHHUS, MOHMMAaTh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHUS KOH(IMKTHBIX CHUTYyalluH,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIAQ/IETh PA3IMYHBIMU CHOCOOaMM OOILEHUS U B3aUMOJIECHCTBHUS, MOHUMAThH
HaMEPEHHUs IPYTUX JIIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU popme HopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHSI C HCIIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2) cOBMeCTHasl 1eATeTbHOCTD:

NOHMMATh U MCIIOJIb30BaTh MPEUMYIIECTBA KOMaHAHOW M MHIUBUIYaIbHOU
paboThI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
IPUMEHEHUs IPYNIOBbIX (POPM B3aUMOJICHCTBUS NIPU PELLICHUHU YUeOHOH 3a1auu;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHIM C y4€TOM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOro 4jeHa KOJUIEKTHBA,;



NPUHAMATh IL€IM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPAMHUPOBATh JIEUCTBUS MO €€ IOCTHKEHHUIO: COCTABJATh IUIAH JIEWCTBUU,
pacnpeienarh poju ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJa W KAXKIOTO Yy4YaCTHHKA KOMaHIbI B
001Ut pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

Ipe/iaratb HOBBIE NIPOEKTHI, OLEHWBATh HUIEU C TMO3ULUUA HOBU3HBI,
OpPUTHMHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaLIHUSIX, TPOSABIISITH TBOPYECTBO U BOOOpAKEHUE, ObITh MHULIUATUBHBIM.

OBJiaieHne YHHBEPCAJIbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMMH:

1) camoopranusanms:

UCIIOJI30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBJICHHA NpPOOJIEM U UX
pelIeHrs B )KU3HEHHBIX U YUEOHBIX CUTYaIUSIX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJIEBbIE U CMBICIOBBIE
YCTAHOBKM B CBOMX ACHCTBUSX M MOCTYIKAaxX IO OTHOLIEHHUIO K JKUBOU MPHUPOJE,
CBOEMY 3/I0POBBIO U 310POBBI0 OKPYKAIOIINX;

CaMOCTOATENIbHO OCYIIECTBIIATh MO3HABATEIBHYIO JI€ATEIbHOCTD, BBISBIISATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3a/laul B 00pa30BaTEbHON
JEATEIIbHOCTH M )KU3HEHHBIX CUTyalUsX;

CaMOCTOSITENIbHO ~ COCTaBJISITh IUIAH pELIEHUS NpoOsieMbl € Y4ETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTCHHUIA;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH y4€OHOTO MpeaMeTa Ha OCHOBE JTMYHBIX MPEIIOYTCHHI;

JieN1aTh OCO3HAHHBINA BBIOOP, apryMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTH
3a pEILICHMUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW DSPYAMIIMH B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa30oBaTEIbHBIA U
KYJIbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LIEJISIM;

BIAJCTh HABBIKAMH  TI03HABATENBHON  pedIeKCMH KAk  OCO3HAHMS
COBEpIIAEMbIX JICHUCTBUM M MBICIUTENBHBIX MPOILECCOB, HMX pE3yJbTaTOB U
OCHOBAHMM, MCIOJb30BaTh MPUEMBI pe@IeKCUU ISl OLEHKU CHUTyallud, BHIOOpA
BEPHOIO PEILICHHS;

YMETh OLIEHUBATh PUCKHM WU CBOEBPEMEHHO IPUHUMATh PEUIEHUS IO HUX
CHU)KEHMUIO;



IIPUHUMAaTh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E pPeE3yJbTaTOB
NEATEIbHOCTH;

3) npuHATHE cedsT U APYTHX:

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

OPUHUMATh MOTHBBI W apryMEHThl APYIMX IpH AaHAINW3E PE3yJbTaTOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLIMOKY;

pa3BUBATh CIOCOOHOCTH TOHUMATh MUP C TIO3HUIMH JPYTOTro YeJIOBeKa.

ITPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHbIe pE3yNbTaThl OCBOCHHS COJEPKAHHUS Y4eOHOro mpeamera
«buonorusi» Ha yrayOJIE€HHOM ypOBHE OpHUEHTHUPOBaHBI Ha oOecleueHue
npopunapHOro  o0yueHuss  oOydaronuxcss  Ouojmoru. OHHM  BKJIIOYAIOT:
crenuduyeckue AJjisi OMOJOTHY HAy4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUIM 1O
OCBOCHHIO, UHTEPIPETAIIMN U TPEOOPa30BAHUIO 3HAHUM, BUJIBI JEATEILHOCTH IO
MOJIYYCHHUIO HOBBIX 3HAHUU U MX MPUMEHEHUIO B PA3IUYHBIX YUCOHBIX, a TAK¥KE B
peanbHbIX KU3HEHHBIX cuTyanusax. [IpenMeTHbie pe3ynbTaThl MPEACTABICHBI MO
rojam U3y4eHus.

[IpeameTHBIC pe3yNbTaThl OCBOCHUS ydeOHOTO Tpeamera «buonorus» B 10
Kjlacce NOJKHBI OTPAXKaTh:

c(hOpPMHUPOBAHHOCTh 3HAHUM O MECT€ U POJHM OHOJOTHHM B CHCTEME
€CTEeCTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOM KapTUHBI MUpa, B
MO3HAHWUU  3aKOHOB TPUPOJBI W  pEIICHHH TpobJieM  paruoHaIbLHOTO
MPUPOOTIOIH30BaHUS, O BKJIAJIE POCCHUICKUX U 3apyOEKHBIX YUEHBIX B pPa3BUTHE
OMOJIOTHH;

BJIAJICHUE CHUCTEMOWM OWOJIOTMYECKUX 3HAHWUW, KOTOpas  BKIIOYACT:
OCHOBOTIOJIAaraloIre ONOJIOTUYECKUE TEPMUHBI W TOHATHS (KU3HB, KIIETKa,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOpPEryJsius, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT W Pa3BUTHE), OMOJOTHYECKHUE TEOPUHU
(xnerounas Teopus T. llIBanna, M. llIneiinena, P. Bupxosa, xpomocomHasi Teopusi
HacnenctBeHHocTH T. Moprana), yuenus (H. W. BaBumoBa — o meHTpax
MHOrooOpa3usi M TNPOUCXOXKJACHUS  KYJIbTYpPHBIX  pPAacTEHUM),  3aKOHBI
(eaHOOOpa3usi TOTOMKOB TEPBOIO IMOKOJICHMS, PACIICIUICHHS, YACTOTHl TaMeT,
HE3aBUCUMOTO HacieaoBaHus [. MeHnensa, TOMOJOTHYECKUX pAIOB B
HACJIEICTBEHHOM U3MEHYMBOCTH H. n. Basuiiosa), IIPUHLIATIBL
(KOMILJIEMEHTapHOCTH );

BJIAJICHUE OCHOBHBIMM METOJaMH HAy4YHOTO IO3HAHMS, HCIOJb3YEMBIX B
OMOJIOTMYECKUX UCCIEAOBAHUSX KHUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHHUE,
HaOIIOICHNE, SKCTICPUMEHT);



YMEHHE BBIACIATH CYHIECTBEHHBIC TIPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
OYKApUOT, OJHOKJIETOYHBIX M MHOTOKJICTOYHBIX OpPTraHW3MOB, B TOM YHCIIE
OakTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX M YEJIOBEKA, CTPOSHUS OPTaHOB U CUCTEM
OpPraHOB pAacTEHUl, XUBOTHBIX, YEJIOBEKa, TMPOIECCOB KU3IHEACATEIHLHOCTH,
MPOTEKAIONTUX B OPTaHW3Max PacTCHHUH, KUBOTHBIX M YEJIOBEKA, OMOJOTHYCCKUX
MIPOIIECCOB: OOMEHa BemiecTB (MeTa0O0IM3M), MPEBPAIICHUS YHEPTUH, OPOKEHUS,
aBTOTPO(PHOTO U TreTepOTPOPHOrO THUIIOB MUTAHUS, (OTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, MeW03a, TaMETOTeHe3a, IMOpUOreHe3a, TOCTIMOPUOHAIBHOTO Pa3BUTHS,
Pa3MHOXEHUS,  WHAWNBUAYATLHOTO  pPa3BUTHUA  OpraHu3ma  (OHTOTeHe3a),
B3aMMOJICHCTBHSI T€HOB, TETEPO3UCA, HCKYCCTBEHHOTO 0TOODA;

YMEHHUE YCTaHABIIMBATh B3aMMOCBSI3M MEXKIY OpraHOMJAMH KIETKH U HX
GyHKUUSIMHE, CTPOCHHEM KJIETOK pa3HBIX TKAaHEWM M UX (QYHKUUSIMH, MEXITY
opraHaMu M CHCTEMaMH OpPTaHOB Yy pAacTCHWH, JKMBOTHBIX M YEJIOBEKAa W MX
GYHKIASIMH, MEXKIy CHCTEMaMH OpPTaHOB M WX (DYHKIMSAMH, MEXIY dSTallaMH
oOMEHa BEIIECTB, ATaraMH KJIETOYHOIO IUKJIA U KU3HEHHBIX IIUKIOB OPTaHU3MOB,
ATanamMu 3MOpPHUOHAIBHOTO Pa3BUTHS, T€HOTHUNOM W (EHOTHIOM, (DEHOTUIIOM H
dbakTopamu cpenibl OOUTaHUS;

YMEHUE BBISIBJIATH OTIMYHUTEIBHBIC MPU3HAKW JKUBBIX CHUCTEM, B TOM UYHCIIE
pacTeHUH, )KUBOTHBIX U YEIOBEKa,;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME apPTyYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIMKY JIJIsI JOKAa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATHIYCCKUX TPYIIIT,

YMEHHUE pemaTh OMOJOTUIECKUE 3aa91, BBISBIISITH IPHUYNHHO-CIICICTBCHHBIC
CBSI3M MEXIY UCCIICTYEMBIMU OMOJOTHYECKUMH MPOIIECCAaMU U SIBICHUSMH, JE1aTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUU TIOJYYCHHBIX PE3yJIbTATOB;

YMEHUE BBIMOJIHATh JTA0OpATOPHBIE W TPAKTUYECKUE padOThl, COOIIOJATH
npaBuia npu padboTe ¢ ydeOHbIM U J1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, IMPOBEPITh WX OKCICPUMEHTAILHBIMU
cpenctBamu, GOPMYIHpPYS I€Jb HCCICIOBAHUS, AHAIU3UPOBATH TOJYyUYCHHBIE
PE3YNbTATHI U JICNIaTh BHIBOBL;

YMEHUE Y4YacTBOBaTh B Yy4E€OHO-UCCIIENOBATEILCKONW paboTe Mo OMOJIOTHH,
DKOJIOTUU W MEIWIIMHE, MPOBOJUMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, W
nyOJUYHO  TIPEACTaBIIATH  TOJYYCHHBIC  pE3yJbTaThl Ha  YYEHHYECKHX
KOH(EPCHITUSAX;

YMEHUE OIICHUBATh JTUYECKHE aCIEeKThl COBPEMEHHBIX WCCIICIOBAHUN B
obmactu  Owosormd W MeAWNHMHBI  (KIIOHMPOBAaHHWE,  HMCKYCCTBEHHOE
OIJIOJIOTBOPEHHE, HAMpPaBIEHHOEC W3MEHEHHWE TeHOMa M CO3/JaHHe TPAHCTCHHBIX
OpraHu3MOB);



YMEHHUE OCYILECTBIIATh OCO3HAHHBIA BBIOOp Oyayuied npodeccruoHanbHON
JeATEIbHOCTH B 00JacTH OUOJIOTHU, MEAMIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJIbCKOTO XO3SIMCTBA, MUIIEBON MPOMBIIIJIEHHOCTH, YIiayOJIsTh MO3HABATEIbHBIM
MHTEpEC, HAIPaBJICHHBIN HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH Mpodeccuu u
NpOAODKeHHEe OHOJIOTMYECKOTO O00pa3oBaHHsS B OpraHU3alUsAX CPEIHEro
PO EeCCUOHANILHOTO U BBICIIETO 00pa30BaHUs.

[IpeameTHble pe3yNbTaThl OCBOCHUS yueOHoro mpeamera «buonorus» B 11
Kjacce JOJDKHBI OTPaXKaTh:

cOPMHPOBAHHOCTh, 3HAHUA O MECT€ W POJM OWOJOTHH B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHMH COBPEMEHHOW €CTECTBEHHO-HAy4YHOU
KApTUHBI MHpA, B IIO3HAHWHM 3aKOHOB IPUPOABI M PEUICHUM SKOJIOTUYECKHUX
npo0bjieM 4YelnoBeYecTBa, a TaKXKe B PEIIEHUH BOINPOCOB PALMOHAIBHOIO
IPUPOAOIIONL30BaHUSA, U B ((OPMUPOBAHUH LIEHHOCTHOI'O OTHOILEHHS K MPUPOJE,
OOLIECTBY, YEJIOBEKY, O BKJIAJE POCCUICKUX U 3apyOEkKHBIX YUEHBIX-OMOJIOTOB B
pa3BuUTHE OMOJIOTHH;

YMEHHME BJAJETh CHUCTEMOW OMOJIOIMUYECKHUX 3HAHWUW, KOTOpas BKIOYAET
ONpeNieNeHUs] U TOHMMaHUE CYIIHOCTHM OCHOBOIIOJIAralomnX OHOJIOTHYECKUX
TEPMUHOB M MOHATHM (BHI, 3KOCUCTeMa, Ouocdepa), OHOIOTrHUYECKUE TEOPHH
(aBomonronHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs SBOJIIOLIMH), YUCHHUS
(A. H. CesepiioBa — 0 myTsiX U HampasieHusx sBomtoiuu, B.W. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [[x. Xapaum u B. BaiinOGepra,
3apojeiieBoro cxonacrea K. M. bapa), mpaBwia (Munumyma FHO. JIuOuxa,
HKOJIOTUYECKON MHpaMUbl 3HEpruM), rumnoressl (rumore3a «mupa PHK» V.
['unGepra);

YyMEHUE  BJIaJE€Th  OCHOBHBIMM  METOJAAaMM  HAyYHOIO  IO3HaHMS,
UCIOJIb3YEMbIMU B OMOJIOTHYECKUX UCCIIEIOBAHUSIX KUBBIX O0BEKTOB U SKOCUCTEM
(omucanue, u3MepeHue, HaOII0JICHHE, SKCIIEPUMEHT), CIOcOO0aMu BBISABJICHUS U
OLICHKU aHTPOIIOT€HHbIX U3MEHEHUI B IPUPO/IE;

YMEHHE BBIICIATh CYIIECTBEHHbIE MPHU3HAKUA: BHJIOB, OHOrEOLIEHO30B,
IKOCUCTEM M Omocdepbl, CTAOMIM3UPYIONMIETO, IBIXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOT'O otOopa, AJITONaTPUYECKOIO " CUMITATPUYECKOTO
BUJI000pa30BaHus, BAUSHUS ABMKYIIUX CHJI SBOJIOLMU HA T€HO(POH I OIS,
MPUCIIOCOOJICHHOCTH OPraHu3MOB K cpefie OOMTaHMs, YepeJOBaHUSl HaIllpaBICHUN
ABOJIFOLIMH, KPYTOBOPOTA BEUIECTB U OTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTAHABIMBATh B3aMMOCBA3M MEXIY IPOLECCAMU 3SBOJIOLHNH,
JBIDKYIIMMHU CHJIaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMU PA3JIMYHBIX SKOCHUCTEM U
MPUCTIOCOOICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISBJISATH  OTJIMYMTEIbHBIE  NPU3HAKH  KUBBIX  CHCTEM,
IPUCIIOCOOICHHOCTh BUAOB K cpele OOuTaHus, aOMOTHYECKUX M OHOTHYECKHUX



KOMIIOHEHTOB  9KOCHCTEM, B3aUMOCBSI3€  OpraHM3MOB B  COOOIlECTBAX,
aHTPOIOTEHHBIX U3MEHEHUN B SKOCUCTEMAX CBOEH MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME apPTyMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HbIX
CHUCTEMaTUYECKUX TPYIII, B3aUMOCBSI3U OPraHU3MOB U CPeJbl OOMTaHUS, €TUHCTBA
YeJIOBEUECKUX pac, HEOOXOJUMOCTH COXPAaHEHHS MHOTrooOpa3usi BHJIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIIECTBOBAHMSI MPUPOJIBI U UETIOBEUYECTBA;

YMEHHE peniaTb OMOIIOTUYECKUE 33a]Ja4H, BBISBISATH TPUUYUHHO-CIICICTBEHHBIC
CBSI3M MEXIY UCCIIETyeMbIMU OMOJIOTMYECKUMU MIPOLIECCAaMU U SIBIICHUSMU, J€TIaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHE BBINOIHATH J1a0OpAaTOPHBIE M NPAKTHUECKHUE padOThl, COOIIOAATH
npaBuiia npu padboTe ¢ ydeOHbIM U J1ab0paTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTaTh THUIOTE3bI, TMPOBEPITh MX OKCIEPUMEHTAIBHBIMH
cpenacTBamMu, (GOpMyIupys Leidb HCCIEJOBAHMS, AaHAJU3UPOBATH IOJYYCHHBIC
pe3yJIbTaThl U JAENIaTh BBIBOJBL;

YMEHHME y4acTBOBaTh B y4eOHO-HMCCIIENOBATENbCKOW paboTe mo OHOJIOoruH,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e LIKOJIbHBIX HAay4YHbIX OOIIECTB, U
nyOJIMYHO  TPEACTABIATh  MOJYYEHHBIE  PE3yNbTaThl Ha  YYEHHYECKHX
KOH(epeHUusX;

YMEHHE OLIEHWBATh TUIOTE3bl U TEOPUH O MPOUCXOKJICHUU KU3HU, YEJIOBEKA
U UYEJOBEUYECKUX pac, O MPUYMHAX, MOCIEACTBUAX U Croco0ax MpeaoTBpalleHus
ry100aabHbIX U3MEHEHUH B Ouocdepe;

YMEHUE OCYILECTBIATh OCO3HAHHBIA BBIOOp Oyayuiell mpodeccuoHaTbHON
JESITEIbHOCTH B 001aCTH OMOJIOTUH, YKOJIOTUH, TIPUPOIOTIONH30BAHMSI, METUIIUHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUHU, CEIBCKOIO XO3AWCTBA, MUILEBOU
IPOMBIIIJIEHHOCTH, YIUIyOJIsiTh I103HABAaTEJIbHBIM MHTEpEC, HAaNpaBlICHHBbIH Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud U MPOAOCTHKEHHE
OMOIOTHYECKOTO 00pa30BaHusl B OPTaHM3AIMIX CPEAHETO MPOGECCHOHATBHOTO U
BBICIIIETO0 0Opa30BaHUSI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

HaumeHoBaHue pa3jiejioB U TeM

KoanuecTBo 4acoB

JuaekTpoHHbIe (HU(pPOBHIE)

Ne ni/m Konrpoubnbie IIpakTHyeckue
NMPoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoTbI padoThbI
https://lesson.edu.ru/lesson/
1 buonorus xkak Hayka 1 0 0 https://www.yaklass.ru/p/biologia#program-
10-klass
https://lesson.edu.ru/lesson/
2 JKuBble crucTeMbl M UX HU3Y4YECHUE 2 0 0 https://www.yaklass.ru/p/biologia#program-
10-klass
https://lesson.edu.ru/lesson/
3 Buosorus kieTku 2 0 0.5 https://www.yaklass.ru/p/biologia#tprogram-
10-klass
https://lesson.edu.ru/lesson/
4 XUMHUEcKasi OpraHu3alus KIETKU 10 1 1 https://www.yaklass.ru/p/biologia#program-
10-klass
https://lesson.edu.ru/lesson/
5 Crtpoenue u QyHKIMH KIETKU 8 1 2 https://www.yaklass.ru/p/biologia#program-
10-klass
OBMeH BellIcCTB U TIpeBpALLICHHE https://lesson.edu.ru/Iesson( .
6 9 1 1 https://www.yaklass.ru/p/biologia#program-
3Hepr1/m B KJICTKEC 10-klass
Hac/iecTBenHas MH(OpMALIs 1 https://lesson.edu.ru/Iesson./ .
7 . 9 1 0.5 https://www.yaklass.ru/p/biologia#program-
peanu3anus e€ B KIeTKe 10-Klass
https://lesson.edu.ru/lesson/
8 JKU3HEeHHBIN UK KIETKU 6 0.5 1 https://www.yaklass.ru/p/biologia#program-

10-klass



https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia#program-10-klass
https://www.yaklass.ru/p/biologia#program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia#program-10-klass
https://www.yaklass.ru/p/biologia#program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia#program-10-klass
https://www.yaklass.ru/p/biologia#program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia#program-10-klass
https://www.yaklass.ru/p/biologia#program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia#program-10-klass
https://www.yaklass.ru/p/biologia#program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia#program-10-klass
https://www.yaklass.ru/p/biologia#program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia#program-10-klass
https://www.yaklass.ru/p/biologia#program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia#program-10-klass
https://www.yaklass.ru/p/biologia#program-10-klass

https://lesson.edu.ru/lesson/

9 Crpoenue u GyHKIUU OPraHU3MOB 17 1.5 1.5 https://www.yaklass.ru/p/biologia#program-
10-klass
PASMHOKEHHE H PASBHTHE https://lesson.edu.ru/lesson-/ -
10 8 0.5 15 https://www.yaklass.ru/p/biologia#program-
OpraHU3MOB 10-klass
I'eneruka — Hayka o https://lesson.edu.ru/lesson/
11 HACJICACTBCHHOCTH U M3MCHYHNBOCTHU 2 0 0.5 https://www.yaklass.ru/p/biologia#program-
OpraHU3MOB 10-klass
https://lesson.edu.ru/lesson/
12 3aKOHOMEPHOCTHU HACJIEACTBEHHOCTH 10 1 1 https://www.yaklass.ru/p/biologia#program-
10-klass
https://lesson.edu.ru/lesson/
13 3aKOHOMEPHOCTU U3MEHUYUBOCTH 6 0.5 1 https://www.yaklass.ru/p/biologia#program-
10-klass
https://lesson.edu.ru/lesson/
14 I'enernka yengoBeka 3 0.25 0.5 https://www.yaklass.ru/p/biologia#program-
10-klass
https://lesson.edu.ru/lesson/
15 CenekIusi OpraHu3MOB 4 0.25 1 https://www.yaklass.ru/p/biologia#program-
10-klass
BHOTEX HOMOIHS. H CHETeTHICCKas https://lesson.edu.ru/lesson/
16 4 0.25 0 https://www.yaklass.ru/p/biologia#tprogram-
OHOJIOrUs
10-klass
https://lesson.edu.ru/lesson/
17 PesepBHoOe Bpems 1 0 0 https://www.yaklass.ru/p/biologia#program-
10-klass
OBIIEE KOJIMYECTBO YACOB I10 102 8.75 13

[TPOI'PAMME



https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia#program-10-klass
https://www.yaklass.ru/p/biologia#program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia#program-10-klass
https://www.yaklass.ru/p/biologia#program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia#program-10-klass
https://www.yaklass.ru/p/biologia#program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia#program-10-klass
https://www.yaklass.ru/p/biologia#program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia#program-10-klass
https://www.yaklass.ru/p/biologia#program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia#program-10-klass
https://www.yaklass.ru/p/biologia#program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia#program-10-klass
https://www.yaklass.ru/p/biologia#program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia#program-10-klass
https://www.yaklass.ru/p/biologia#program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia#program-10-klass
https://www.yaklass.ru/p/biologia#program-10-klass

11 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM JuaekTpoHHbIe (HU(pPOBbHIE)
Kourpoabnbie IIpakTuueckue
n/n mporpaMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoTshI
3apoxaACHUE U pa3BUTHE https://lesson.edu.ru/06/11
1 9BOJIIOLIMOHHBIX IPEJICTaBICHUN B 4 0.25 0 https://www.yaklass.ru/p/biologia#program-11-klass
OHoIOTHH
https://lesson.edu.ru/06/11
2 MuKkposBOIIOLHA U €€ PE3YIbTaThl 14 1.5 2 https://www.yaklass.ru/p/biologia#program-11-klass
https://lesson.edu.ru/06/11
3 Maxkpo3Bomntonus 1 €€ pe3yabTaTbl 6 0.5 0 https://www.yaklass.ru/p/biologia#program-11-klass
IIpoucxoxxneHue u pa3BUTHE KU3HU Ha https://lesson.edu.ru/06/11
4 P P 15 1.5 1.5 https://www.yaklass.ru/p/biologia#program-11-klass
3emite
TTPOHCXOKIEHHE HeNOBEKA — https://lesson.edu.ru/06/11
5 P 10 1 1 https://www.yaklass.ru/p/biologia#program-11-klass
aHTPOIIOTeHe3
OKoJorus — Hayka o
B3aMMOOTHOIICHHSIX OPTAaHU3MOB U hitps:/lesson.edu.ru/06/11
6 P 3 0.25 0.5 https://www.yaklass.ru/p/biologia#program-11-klass
HaJOPTaHU3MEHHBIX CUCTEM C
OKpYy>Karollen cperon
https://lesson.edu.ru/06/11
7 OpraHu3Mmsl 4 cpefia 0OuTaHus 9 1 1.5 https://www.yaklass.ru/p/biologia#program-11-klass
https://lesson.edu.ru/06/11
8 DKoJ0Tus BUAOB U NOMYJISLHUNA 9 1 0.5 https://www.yaklass.ru/p/biologia#program-11-klass



https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia#program-11-klass
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia#program-11-klass
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia#program-11-klass
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia#program-11-klass
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia#program-11-klass
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia#program-11-klass
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia#program-11-klass
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia#program-11-klass

DKOJIOTU COOOIIECTB. DKOJIOTHUECKUAE

https://lesson.edu.ru/06/11

9 12 1 0.5 https://www.yaklass.ru/p/biologia#program-11-klass
CHUCTEMBbI

https://lesson.edu.ru/06/11

10 buocdepa — rmobanbHas s3xocucTemMa 6 0.5 0 https://www.yaklass.ru/p/biologia#program-11-klass
https://lesson.edu.ru/06/11

11 YenoBek U OKpysKarolas cpeja 6 0.5 0 https://www.yaklass.ru/p/biologia#program-11-klass
https://lesson.edu.ru/06/11

12 PesepBHoe Bpems 8 0.5 0 https://www.yaklass.ru/p/biologia#program-11-klass

OBIIEE KOJIMYECTBO YACOB IT
- OHACOBIO 102 9.5 7.5

[TPOT'PAMME



https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia#program-11-klass
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia#program-11-klass
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia#program-11-klass
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia#program-11-klass

HOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KoanuecTBo 4acoB
Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Kontposbubie Ilpakruyeckue
n/n Bcero u3ydeHusi oOpa3zoBaTeSibHbIE PecypcChl
padoTbI padoTbI
Bbuosornsa kak KoMIuieKcHas https://lesson.edu.ru/lesson/
1 HayKa U KaK 4acThb COBPEMEHHOIO 1 0 0 https://www.yaklass.ru/p/biologia#program-
o01ecTBa 10-klass
https://lesson.edu.ru/lesson/
2 JKuBrle cucTeMbl U UX CBOUCTBA 1 0 0 https://www.yaklass.ru/p/biologia#program-
10-klass
VpOBHEBAs OPrAHH3ALIIS KUBBIX https://lesson.edu.ru/lesson/
3 p p 1 0 0 https://www.yaklass.ru/p/biologia#program-
CHUCTEM
10-klass
VICTODHS OTKDLITHS H H3VICHIS https://lesson.edu.ru/lesson/
4 p p yi 1 0 0 https://www.yaklass.ru/p/biologia#program-
KJICTKH. KJ’IGTO‘IHaﬂ TGOpI/ISI
10-klass
Meroasl MOJIEKYJIIPHON U
KJIE€TOYHON OMOJIOTHH.
[TpakTuyeckas pabdora «M3yuenue https://lesson.edu.ru/lesson/
5 METOI0B KJIETOYHOMH OMOJIOTHH 1 0 0.5 https://www.yaklass.ru/p/biologia#program-
(xpomatorpadus, smexTpodopes, 10-klass
nuddepeHnrantbHoe
uentpudyruposanue, [TLP)»
https://lesson.edu.ru/lesson/
6 XUMHAYECKUN COCTAB KIIETKHU 1 0 0 https://www.yaklass.ru/p/biologia#program-
10-klass
7 MuHepalibHbIE BEIIECTBA KIETKH, 1 0.25 0 https://lesson.edu.ru/lesson/



https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia#program-10-klass
https://www.yaklass.ru/p/biologia#program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia#program-10-klass
https://www.yaklass.ru/p/biologia#program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia#program-10-klass
https://www.yaklass.ru/p/biologia#program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia#program-10-klass
https://www.yaklass.ru/p/biologia#program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia#program-10-klass
https://www.yaklass.ru/p/biologia#program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia#program-10-klass
https://www.yaklass.ru/p/biologia#program-10-klass
https://lesson.edu.ru/lesson/

uX OMOJIOTHYECKAs POJIb

https://www.yaklass.ru/p/biologiaf#tprogram-
10-klass

OpraHuyeckre BEIecTBa KICTKH
— Oenku. Jlaboparopuas pabota

https://lesson.edu.ru/lesson/

8 «O0Hapyx)eHHe OSIKOB ¢ 0 0.5 https://www.yaklass.ru/p/biologia#program-
IMOMOILBIO KaYeCTBEHHBIX 10-klass
peaKkuuii»
Ty ——— https://lesson.edu.ru/lesson_/ _

9 0.25 0 https://www.yaklass.ru/p/biologia#program-
byHKIIMN OEIKOB 10-klass
o Ty —————— https://lesson.edu.ru/lesson_/ _

10 0 0 https://www.yaklass.ru/p/biologia#program-
T YIVICBOAH 10-klass
OpraHEMECKHS BEMECTBa KISTKH https://lesson.edu.ru/lesson( -

11 0.25 0 https://www.yaklass.ru/p/biologia#program-
TR 10-klass
Hyxneunossie kucnotsl. JIHK u
PHK. Jlaboparopnas pabota https://lesson.edu.ru/lesson/

12 «MccnenoBanne HyKJIEMHOBBIX 0 0.5 https://www.yaklass.ru/p/biologia#program-
KHCJIOT, BBIZICJICHHBIX U3 KJICTOK M
Pa3JIMYHBIX OPraHU3MOB)
Crpoenue u pynkuuu ATO. https://lesson.edu.ru/lesson/

13 Hpyrue nykieo3uarpudocdarsl 0 0 https://www.yaklass.ru/p/biologia#program-
(HTD) 10-klass
CexsenupoBanue JJHK. Mertonbt https://lesson.edu.ru/lesson/

14 TE€HOMUKH, TPAHCKPUIITOMHKH, 0 0 https://www.yaklass.ru/p/biologia#program-
MPOTEOMUKH 10-klass

https://lesson.edu.ru/lesson/
15 MeToapl CTPYKTYPHOUM OHOIOTHH 0.25 0 https://www.yaklass.ru/p/biologia#program-

10-klass



https://www.yaklass.ru/p/biologia#program-10-klass
https://www.yaklass.ru/p/biologia#program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia#program-10-klass
https://www.yaklass.ru/p/biologia#program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia#program-10-klass
https://www.yaklass.ru/p/biologia#program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia#program-10-klass
https://www.yaklass.ru/p/biologia#program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia#program-10-klass
https://www.yaklass.ru/p/biologia#program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia#program-10-klass
https://www.yaklass.ru/p/biologia#program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia#program-10-klass
https://www.yaklass.ru/p/biologia#program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia#program-10-klass
https://www.yaklass.ru/p/biologia#program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia#program-10-klass
https://www.yaklass.ru/p/biologia#program-10-klass

TuIel KIEeTOK.

https://lesson.edu.ru/lesson/

16 0 0 https://www.yaklass.ru/p/biologia#program-
[IpokapuoTrueckas KieTka
10-klass
CTpoeHue 3yKapuoTHYECKOM
etk TIbakTiieckas paGora https://lesson.edu.ru/lesson/
17 P . p . 0 0.5 https://www.yaklass.ru/p/biologia#program-
«M3y4eHne CBOMCTB KJIETOYHOU
10-klass
MeMOpaHbD» -
https://lesson.edu.ru/lesson/
18 [ToBepXHOCTHBIN annapar KJI€TKH 0 0 https://www.yaklass.ru/p/biologia#program-
10-klass
OnHOMEMOpaHHBIC OPTaHOMUIbI
kieTku. [IpakTudeckas pabora https://lesson.edu.ru/lesson/
19 «M3ydyeHue nBUKCHUS 0 0.5 https://www.yaklass.ru/p/biologia#program-
[ATOIUIa3MbI B PACTUTEIbHBIX 10-klass
KJIETKaX»
[TomyaBTOHOMHBIE OpTaHOUIBI
KJIETKW: MUTOXOHIPHH,
nnacTisL. JTaGopaTopHas paboTa https://lesson.edu.ru/lesson/
20 ’ patop P 0 0.5 https://www.yaklass.ru/p/biologia#program-
«HccneqoBanue ma3Moin3a u 10-klass
JIETUTa3MOJIN3a B PACTUTEIIBHBIX
KJIETKaX»
HeMeMOpaHHbIe OpraHoIbl https://lesson.edu.ru/lesson/
21 p p 0.5 0 https://www.yaklass.ru/p/biologia#program-
KJIIETKHA
10-klass
https://lesson.edu.ru/lesson/
22 Crtpoenue u GyHKINHA sipa 0.5 0 https://www.yaklass.ru/p/biologia#program-
10-klass
CpaBHHTENIbHAS] XapaKTEPUCTUKA https://lesson.edu.ru/lesson/
23 KJIIETOK 3yKapuoT. JlJaboparopHas 0 0.5 https://www.yaklass.ru/p/biologia#program-

paborta «3ydeHne cTpoeHus

10-klass



https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia#program-10-klass
https://www.yaklass.ru/p/biologia#program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia#program-10-klass
https://www.yaklass.ru/p/biologia#program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia#program-10-klass
https://www.yaklass.ru/p/biologia#program-10-klass
https://lesson.edu.ru/lesson/
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https://www.yaklass.ru/p/biologia#program-10-klass

KJICTOK Pa3JIMYHBIX OPraHU3MOB»

AccUMUITALINA U JUCCUMUIISIIIAS
— JIB€ CTOPOHBI METa0OIU3MA.
Tumsl oOMeHa BELIECTB.

https://lesson.edu.ru/lesson/

24 JlaboparopHas pabota «3ydenue 1 0 0.25 https://www.yaklass.ru/p/biologia#program-
KaTaJIUTUYECKON aKTUBHOCTHU 10-klass
dbepMeHTOB (Ha mpumMepe
aMUJIa3bl WM KaTajaasbl)»
DepMEHTaTUBHBIN XapaKTep
pEaAKUHI KJIETOYHOTO
metabonu3ma. JlaboparopHas
a60ta «M3vacHie https://lesson.edu.ru/lesson/
25 P yi 1 0 0.5 https://www.yaklass.ru/p/biologia#program-
(hepMEHTATUBHOTO PACIICTUICHHS
10-klass
MIePOKCHUIa BOJIOPO/Ia B
pPaCTUTETBHBIX U )KUBOTHBIX
KJIETKaX»
BelIKH-aKTHBATODEL 1 Gk~ https://lesson.edu.ru/lesson/
26 p 1 0 0 https://www.yaklass.ru/p/biologia#program-
MHTHOUTOPBI
10-klass
ABTOTpObHEI THIT 06MEHA https://lesson.edu.ru/lesson/
27 P 1 0.25 0 https://www.yaklass.ru/p/biologia#program-
BEIIECTB
10-klass
https://lesson.edu.ru/lesson/
28 dotocunTes 1 0 0 https://www.yaklass.ru/p/biologia#program-
10-klass
XemocuHtes. JlaboparopHas https://lesson.edu.ru/lesson/
29 pabota «CpaBHEHHE TIPOIECCOB 1 0 0.25 https://www.yaklass.ru/p/biologia#program-
dboToCUHTE3a U XEMOCHHTE3a) 10-klass
https://lesson.edu.ru/lesson/
30 AHa’poOHBIEe OpraHu3MbL. Bus 1 0.5 0 D

https://www.yaklass.ru/p/biologia#program-
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Opoxenus. JlabopaTopHas pabora
«CpaBHEHHE MTPOLIECCOB
OpOJKEHHMSI U JIBIXAHHS»

10-klass

AspoOHbIE OpraHU3MBbL. JTaIlbI

https://lesson.edu.ru/lesson/

31 5 0 0 https://www.yaklass.ru/p/biologia#program-
OHEPreTHYECKOro oOMeHa 10-klass
OHeprusi MEMOPaHHOTO
DATMCHTA DOTOHOB. CHHTES https://lesson.edu.ru/lesson/
32 pasl p L 0.25 0 https://www.yaklass.ru/p/biologia#program-
AT®: pabora nporoHHOil ATD-
10-klass
CHHTAa3bI E—
https://lesson.edu.ru/lesson/
33 Peakuuu MatpuuHOro cMHTE3a 0 0 https://www.yaklass.ru/p/biologia#program-
10-klass
TOaHCKDIILIS — MATDHAHELH https://lesson.edu.ru/lesson/
34 p PHIIL P 0 0 https://www.yaklass.ru/p/biologia#program-
cunte3 PHK
10-klass
https://lesson.edu.ru/lesson/
35 TpaHcnsaus u e€ sTansl 0 0 https://www.yaklass.ru/p/biologia#program-
10-klass
KonnpoBanne aMUHOKHCIIOT. https://lesson.edu.ru/lesson/
36 Ponb pubocom B OnocuHTE3€E 0 0 https://www.yaklass.ru/p/biologia#program-
Oenka 10-klass
ODranm3ais FeHOMa https://lesson.edu.ru/lesson/
37 p H y 0 0 https://www.yaklass.ru/p/biologia#program-
MPOKAPUOT U DYKAPUOT 10-klass
MOICKVISDHELS MEXAHHIMEL https://lesson.edu.ru/lesson/
38 yip 0.25 0 https://www.yaklass.ru/p/biologia#program-
AKCTIPECCUN TEHOB Y SYKApUOT
10-klass
39 Bupycbl — BHEKJIETOUHbBIE 0 05 https://lesson.edu.ru/lesson/

(hOpPMBI KU3HHU B OO0JTMTaTHBIE

https://www.yaklass.ru/p/biologia#program-
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napa3uTsl. [IpakTiuaeckas paborta
«Co31anue MoJenl BUPyCa»

10-klass

Bupychbie 3a00neBanus

https://lesson.edu.ru/lesson/

40 . 0.25 0 https://www.yaklass.ru/p/biologia#program-
YeJI0BEKa, )KUBOTHBIX, PACTCHUM 10-klass
HaHOTEX HONOLHH B GHONOIMH 1 https://lesson.edu.ru/lesson/
41 0.5 0 https://www.yaklass.ru/p/biologia#program-
METHIHHO 10-klass
https://lesson.edu.ru/lesson/
42 JKM3HEeHHBIN IUKIT KIETKH 0 0 https://www.yaklass.ru/p/biologia#program-
10-klass
https://lesson.edu.ru/lesson/
43 Matpuunsiii cunres JTHK 0 0 https://www.yaklass.ru/p/biologia#program-
10-klass
Xpomocomsl. JIabopartopHas https://lesson.edu.ru/lesson/
44 pabora «3yueHne XxpoMOCoM Ha 0 0.5 https://www.yaklass.ru/p/biologia#program-
TOTOBBIX MUKPOTIpETapaTax» 10-klass
https://lesson.edu.ru/lesson/
45 JleneHue KJIETKM — MHTO3 0.25 0 https://www.yaklass.ru/p/biologia#program-
10-klass
Tunsl knetok. Kaprokunes u
nuTokuHe3. JlaboparopHas https://lesson.edu.ru/lesson/
46 pabota «HabiroieHne MUTO3a B 0 0.5 https://www.yaklass.ru/p/biologia#program-
KJIETKaX KOHYMKA KOPEITKa JyKa 10-klass
(Ha TOTOBBIX MHKpOITpernapaTax)»
L — https://lesson.edu.ru/lesson_/ _
47 0.25 0 https://www.yaklass.ru/p/biologia#program-
KJIETOK 10-klass
48 OpraHisM Kak eHOE He10e 0.95 0 https://lesson.edu.ru/lesson/

https://www.yaklass.ru/p/biologia#program-
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10-klass

Tkanu pacrenuii. JlJaboparopHas

https://lesson.edu.ru/lesson/

49 paborta «3y4yeHue TkaHeu 0 0.5 https://www.yaklass.ru/p/biologia#program-
pacTeHuii» 10-klass
TkaHU )KUBOTHBIX U YEJIOBEKA. https://lesson.edu.ru/lesson/
50 JlaboparopHas pabota «3ydenue 0 0.5 https://www.yaklass.ru/p/biologia#program-
TKaHEH KUBOTHBIX) 10-klass
Oprassl. CHCTEMBI OpPTraHOB. https://lesson.edu.ru/lesson/
51 JlabopaTtopnast pabora «3yuenue 0 0.5 https://www.yaklass.ru/p/biologia#program-
OpTaHOB I[BETKOBOT'O PACTECHUS 10-klass
https://lesson.edu.ru/lesson/
52 Ornopa Tena opraHu3MoB 0.25 0 https://www.yaklass.ru/p/biologia#program-
10-klass
https://lesson.edu.ru/lesson/
53 JIBuKeHMEe OpraHu3MOB 0.25 0 https://www.yaklass.ru/p/biologia#program-
10-klass
https://lesson.edu.ru/lesson/
54 [Iutanue opranu3mMoB 0 0 https://www.yaklass.ru/p/biologia#program-
10-klass
IIntanue Mo3BOHOYHEIX https://lesson.edu.ru/lesson/
55 KUBOTHBIX. [InmeBapurensHas 0.25 0 https://www.yaklass.ru/p/biologia#program-
CcHCTEMa YeJIOBeKa 10-klass
https://lesson.edu.ru/lesson/
56 JpIxanue opranu3MoB 0 0 https://www.yaklass.ru/p/biologia#program-
10-klass
TIbIXaHHE TO3BOHOUHBIX https://lesson.edu.ru/lesson/
57 0 0 https://www.yaklass.ru/p/biologia#tprogram-
JKMBOTHBIX M YeJIOBEKa 10-Klass
58 TpaHCIOpT BELECTS y 0 0 https://lesson.edu.ru/lesson/

https://www.yaklass.ru/p/biologia#program-
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OpraHu3MoOB

10-klass

KpoBenocHas cucrema

https://lesson.edu.ru/lesson/

59 IMO3BOHOYHEIX KUBOTHBIX U 0 0 https://www.yaklass.ru/p/biologia#program-
YyesioBeKa 10-klass
https://lesson.edu.ru/lesson/
60 Boigenenue y opranu3smMos 0.25 0 https://www.yaklass.ru/p/biologia#program-
10-klass
https://lesson.edu.ru/lesson/
61 3amuTa y OpraHu3MoB 0 0 https://www.yaklass.ru/p/biologia#program-
10-klass
https://lesson.edu.ru/lesson/
62 NmMmmyHHas cuctema denoBeka 0 0 https://www.yaklass.ru/p/biologia#program-
10-klass
T ——— https://lesson.edu.ru/lesson{ .
63 0 0 https://www.yaklass.ru/p/biologia#program-
OpraHu3MOB
10-klass
I'ymopanbHas perymsnus u https://lesson.edu.ru/lesson/
64 SHJOKPUHHAs! CUCTEMA YKUBOTHBIX 0.25 0 https://www.yaklass.ru/p/biologia#program-
U 4eJoBeKa 10-klass
DOPMEL pAIMHONEHAT https://lesson.edu.ru/lesson{ .
65 0 0 https://www.yaklass.ru/p/biologia#program-
OpraHu3MOB
10-klass
https://lesson.edu.ru/lesson/
66 [TonoBoe pazMHOXKEHUE 0 0 https://www.yaklass.ru/p/biologia#program-
10-klass
https://lesson.edu.ru/lesson/
67 Meiio3 0.25 0 https://www.yaklass.ru/p/biologia#program-
10-klass
68 l'amerorenes. O6pa3oBanue u 0 05 https://lesson.edu.ru/lesson/

Pa3BUTHUEC ITOJIOBBIX KJICTOK.

https://www.yaklass.ru/p/biologia#program-
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JlaboparopHas pabota «3ydenue
CTPOCHHS MOJOBBIX KJICTOK Ha
TOTOBBIX MHKPOIIpErapaTax»»

10-klass

NHnuBuayanpHOE pa3BUTHE

https://lesson.edu.ru/lesson/

69 0.25 0 https://www.yaklass.ru/p/biologia#program-
OpPTaHU3MOB — OHTOTEHE3 10-klass
3aKIAIKA OPFAHOB H TKAHEH M3 https://lesson.edu.ru/lesson/
70 P 0 0 https://www.yaklass.ru/p/biologia#program-
3apOAbIIICBBIX JIMCTKOB 10-klass
Poct u pa3BuTHE JKUBOTHBIX.
JlaGopaTopHnas pabota https://lesson.edu.ru/lesson/
71 «BbIsBIEHNE TPU3HAKOB 0 0.5 https://www.yaklass.ru/p/biologia#program-
CXOJICTBA 3apOJIbIIICH 10-klass
IIO3BOHOYHBIX KUBOTHBIX»
PasmHOXeHue u pa3BuTHE
pactenuii. JlabopaTopHas paborta https://lesson.edu.ru/lesson/
72 «CTpoeHHe OpraHos 0 0.5 https://www.yaklass.ru/p/biologia#program-
Pa3MHOKEHHUSI BBICIIIUX 10-klass
pacTeHuin»
MCTODHS. CTAHOBICHHUS 1 https://lesson.edu.ru/lesson/
73 P 0 0 https://www.yaklass.ru/p/biologia#program-
pa3BUTHSI TCHETUKHU KaK HAYKH 10-klass
OCHOBHBIC TIOHSATHUS U CUMBOJIBI
ek, JlabopaTopHas baGoTa https://lesson.edu.ru/lesson/
74 ' PaTopHai p 0 0.5 https://www.yaklass.ru/p/biologia#program-
«/Ipo3oduna kak 00OBEKT
. 10-klass
TCHETHUYECKUX HCCIICTOBAHUI
3aKOHOMEPHOCTH HACJIEI0BAHUS https://lesson.edu.ru/lesson/
75 pU3HAKOB. MOHOTHOpUAHOE 0 0.5 https://www.yaklass.ru/p/biologia#program-

ckpemuBanue. [Ipakruaeckas

10-klass
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pabota "M3ydyeHue pe3ynbTaToB
MOHOTHOPUIHOTO CKPEIIMBAHUS Y
Jpo30¢uiIs"

[MuTonormyeckrue OCHOBEI

https://lesson.edu.ru/lesson/

76 0 0 https://www.yaklass.ru/p/biologia#program-
MOHOFI/I6pI/II[HOI‘O CerH_[I/IBaHI/ISI
10-klass
J— T —— https://lesson.edu.ru/lesson/
77 pyto p ' 0.25 0 https://www.yaklass.ru/p/biologia#program-
Henonnoe nomuHupoBanue 10-Klass
JlurubpuHoe CKpelnBaHue.
Mpaxaeckas pabora «MsvicHme https://lesson.edu.ru/lesson/
78 p P yi 0 0.5 https://www.yaklass.ru/p/biologia#program-
pe3yIbTaTOB TUTHOPHUIHOTO 10-klass
CKPELIBAHUA Y IPO30(PHIIBI»
[THTONOrHYECKHE OCHOBBI https://lesson.edu.ru/lesson/
79 0.25 0 https://www.yaklass.ru/p/biologia#program-
JII/IFI/I6pI/IJIHOFO CerIIII/IBaHI/IH 1 O—klass
ClieIIeHHO HACEIOBANHE https://lesson.edu.ru/lesson/
80 0 0 https://www.yaklass.ru/p/biologia#program-
MPU3HAKOB
10-klass
XDOMOCOMHAS TEODISL https://lesson.edu.ru/lesson/
81 p p 0 0 https://www.yaklass.ru/p/biologia#program-
HACJIEACTBEHHOCTHA
10-klass
https://lesson.edu.ru/lesson/
82 T'eneruka nmona 0.25 0 https://www.yaklass.ru/p/biologia#program-
10-klass
https://lesson.edu.ru/lesson/
83 T'eHOTHII KaK 1IEJIOCTHAA CUCTEMA 0 0 https://www.yaklass.ru/p/biologia#program-
10-klass
['eHeTHYECKUN KOHTPOJIb https://lesson.edu.ru/lesson/
84 P 0.25 0 D

Pa3sBUTUA paCTeHHﬁ, JKHUBOTHBIX U

https://www.yaklass.ru/p/biologia#program-
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https://www.yaklass.ru/p/biologia#program-10-klass
https://lesson.edu.ru/lesson/
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https://lesson.edu.ru/lesson/
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https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia#program-10-klass
https://www.yaklass.ru/p/biologia#program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia#program-10-klass

YCIO0BCKa

10-klass

N3MeHuYnBOCTH MpU3HAKOB. Bu bl

https://lesson.edu.ru/lesson/

85 0 0 https://www.yaklass.ru/p/biologia#program-
W3MEHYUBOCTH
10-klass
MouduKaIHOHHas https://lesson.edu.ru/lesson/
86 0 0 https://www.yaklass.ru/p/biologia#program-
N3MCHYUBOCTH 10-k|ass
Bapuauvonsslii psag u
BapuallMOHHAs KpUBasl.
JlaGopaTopHnas pabota
«HcciaenoBanue https://lesson.edu.ru/lesson/
87 3aKOHOMEPHOCTEN 0 0.5 https://www.yaklass.ru/p/biologia#program-
MO TU(DUKAITHOHHOM 10-klass
n3MeH4nBOCTH. [locTpoeHue
BapHUaLlMOHHOTO psiia U
BApUALIMOHHON KPUBOM»
AR ———— https://lesson.edu.ru/lesson/
88 ' 0.25 0 https://www.yaklass.ru/p/biologia#program-
KomOunaruBHast U3MEHUYUBOCTD
10-klass
MYTaIII/IOHHaﬂ N3MCHUYUBOCTD.
IMpakTieckas pabota «Myrawmn https://lesson.edu.ru/lesson/
89 P P yr 0 0.5 https://www.yaklass.ru/p/biologia#program-
y 1p0o30(uiibl (Ha TOTOBBIX
10-klass
MUKpOIIpenaparax )»
3aKOHOMEPHOCTH MYTAI[MOHHOTO https://lesson.edu.ru/lesson/
90 mporecca. DIUreHeTHKa U 0.25 0 https://www.yaklass.ru/p/biologia#program-
3IUT'€HOMUKA 10-klass
I'enetnka yenoseka. https://lesson.edu.ru/lesson/
91 [IpakTuueckas padora 0 0.5 https://www.yaklass.ru/p/biologia#program-

«CocTaBiieHy€e U aHaIn3

10-klass



https://www.yaklass.ru/p/biologia#program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia#program-10-klass
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https://www.yaklass.ru/p/biologia#program-10-klass
https://www.yaklass.ru/p/biologia#program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia#program-10-klass
https://www.yaklass.ru/p/biologia#program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia#program-10-klass
https://www.yaklass.ru/p/biologia#program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia#program-10-klass
https://www.yaklass.ru/p/biologia#program-10-klass

POIAOCIOBHON»

https://lesson.edu.ru/lesson/

92 MeTtoabl MEAUIIMHCKON T€HETUKHU 0 0 https://www.yaklass.ru/p/biologia#program-
10-klass
3HaueHne MeaUIITHCKOMN
IeHETHKH B ITPEI0TEPAIICHHH 1 https://lesson.edu.ru/lesson/
93 p p 0.25 0 https://www.yaklass.ru/p/biologia#program-
JICHUCHHUH I'CHCTHUYCCKUX
. 10-klass
3a00J1€BaHNM YeJI0BEKa
OCHOBHBIG IIOHATUSA CCIICKIINU.
TaGopatopHas pabota «H3yucHne https://lesson.edu.ru/lesson/
94 N 0 0.5 https://www.yaklass.ru/p/biologia#program-
COpTOB Ky.HI:TypHBIX paCTeHI/II/I nu lO—kIass
HOpOI[ JOMAaIITHUX KUBOTHBIX»
Mertozp! ceneKUnOHHON paboTEI. https://lesson.edu.ru/lesson/
95 JlaboparopHas pabota «3ydenue 0 0.5 https://www.yaklass.ru/p/biologia#program-
METOJIOB CENEKIIUH PACTEHUI 10-klass
JlocTrKeHus cenekiuy pacTeHU https://lesson.edu.ru/lesson/
96 1 )KMBOTHBIX. [IpakTHueckas 0 0 https://www.yaklass.ru/p/biologia#program-
pabora «IIpuBHBKa pacTeHMUI» 10-klass
Coxpanenue, H3ydeHue u https://lesson.edu.ru/lesson/
97 HCIIOIb30BaHNE T€HETHUECKUX 0.25 0 https://www.yaklass.ru/p/biologia#program-
pecypcos 10-klass
BI/IOTGXHOJ’IOFI/ISI KakK HaYKa nu
OTPACI MPOH3BOJCTEA https://lesson.edu.ru/lesson/
98 ' 0 0.5 https://www.yaklass.ru/p/biologia#program-
[IpakTuyeckas padora «3yueHue 10-klass
00BEKTOB OMOTEXHOIOT UM
OCHOBHELC HAIDABICHIS https://lesson.edu.ru/lesson/
99 vp 0 0 https://www.yaklass.ru/p/biologia#program-
CHUHTCTHUUYCCKOU 6I/IO.]'IOI‘I/II/I
10-klass
100 XpOMOCOMHAsI U T€HHAas 0.25 0 https://lesson.edu.ru/lesson/



https://lesson.edu.ru/lesson/
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https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia#program-10-klass
https://www.yaklass.ru/p/biologia#program-10-klass
https://lesson.edu.ru/lesson/
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https://www.yaklass.ru/p/biologia#program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia#program-10-klass
https://www.yaklass.ru/p/biologia#program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia#program-10-klass
https://www.yaklass.ru/p/biologia#program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia#program-10-klass
https://www.yaklass.ru/p/biologia#program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia#program-10-klass
https://www.yaklass.ru/p/biologia#program-10-klass
https://lesson.edu.ru/lesson/

WUHKEHEPUs

https://www.yaklass.ru/p/biologiaf#tprogram-
10-klass

https://lesson.edu.ru/lesson/

101 Menunuackie OMOTEXHOJIOTUN 1 0 0 https://www.yaklass.ru/p/biologia#program-
10-klass
PezepsHnbiit ypok. [ToBTOpeHue, https://lesson.edu.ru/lesson/
102 000011IeHNEe, CHCTEMATH3AINS 1 0 0 https://www.yaklass.ru/p/biologia#program-
3HAHHUI 10-klass
BIIEE KOJIMYECTBO YACOB I1
OB 071 CTBO HACOB IO 102 8.75 135

[NPOTPAMME



https://www.yaklass.ru/p/biologia#program-10-klass
https://www.yaklass.ru/p/biologia#program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia#program-10-klass
https://www.yaklass.ru/p/biologia#program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia#program-10-klass
https://www.yaklass.ru/p/biologia#program-10-klass

11 KJIACC

KoaunuecTBO 4acoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Konrpoabnbsie IlpakTnyeckue
n/n Bcero U3YYeHUs o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoTshI
https://lesson.edu.ru/06/11
1 DBoJOIIMOHHAs Teopus Y. 1 0 0 https://www.yaklass.ru/p/biologia#program-
HapBuna 11-klass
https://lesson.edu.ru/06/11
JIBroKyniye cuisl T
https://www.yaklass.ru/p/biologia#program-
2 ABOJIFOLUU BUIOB 110 Y. 1 0 0
11-klass
HapBuny
https://lesson.edu.ru/06/11
Bopnba 3a cymecTBoBanue, . .
. https://www.yaklass.ru/p/biologia#program-
3 €CTECTBEHHBII U 1 0 0
. 11-klass
HCKYCCTBEHHBIN 0TOOp
https://lesson.edu.ru/06/11
dopmupoBaHue S
. https://www.yaklass.ru/p/biologia#program-
4 CUHTETHUYECKOHN TeopHUn 1 0.25 0
11-klass
3BOJTIOIUHU =
https://lesson.edu.ru/06/11
JTalbl BOJIIOIUOHHOTO . .
https://www.yaklass.ru/p/biologia#program-
5 MPOIECcca: MUKPOIBOIIOIIUS 1 0 0
11-klass
Y MaKpO3BOJIIOIUS
nl https://lesson.edu.ru/06/11
OMYJISAIAS — . .
https://www.yaklass.ru/p/biologia#program-
6 JJIeMEHTapHas €IuHUIA 1 0 0
11-klass
3BOJIIOIUU =
7 3aK0H T€HETUUYECKOTO 1 0 0.5 https://lesson.edu.ru/06/11



https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia#program-11-klass
https://www.yaklass.ru/p/biologia#program-11-klass
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia#program-11-klass
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https://www.yaklass.ru/p/biologia#program-11-klass
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia#program-11-klass
https://www.yaklass.ru/p/biologia#program-11-klass
https://lesson.edu.ru/06/11

paBHoBecus Jx. Xapau, B.
Baitn6epra. JlaboparopHas
pabota «BrIsiBIeHHE
U3MEHYMBOCTH Y 0cOOei
OJIHOTO BUQ»

https://www.yaklass.ru/p/biologiaf#tprogram-
11-klass

DneMeHTapHbIe PaKTOPHI

https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia#program-

8 0 0
3BOJTIOIHNHU 11-klass
DbbeKT OCHOBATEILS. https://lesson.edu.ru/06/11 . .
https://www.yaklass.ru/p/biologia#program-
9 DddexT OyTHIIOIHOTO 0.25 0
11-klass
rOpJIbIIIKa
Murpanuu. M3omsmun https://lesson.edu.ru/06/11
10 MOIYJISIAN: 0 0 https://www.yaklass.ru/p/biologia#program-
reorpaduyeckas, 11-klass
ouosornyeckas
o https://lesson.edu.ru/06/11
EcrecTBennsIit oTO0p — L
. https://www.yaklass.ru/p/biologia#program-
11 HaNpaBJISIOMUi GakTop 0.25 0
11-klass
3BOJIIOIUHU =
https://lesson.edu.ru/06/11
https:// .yaklass.ru/p/biologia#program-
12 [TostoBoi#t 0TOOP 0.5 0 DSSWWWLY N
11-klass
[IpucnocobiaeHHOCTD
OPTAHH3MOB KAK Pe3ylbTaT https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia#program-
13 MHUKPOABOJIOIHH. 0 0.5

JlaGopaTtopHnast pabota
«M3y4enne apomopdo30B u

11-klass



https://www.yaklass.ru/p/biologia#program-11-klass
https://www.yaklass.ru/p/biologia#program-11-klass
https://lesson.edu.ru/06/11
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https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia#program-11-klass
https://www.yaklass.ru/p/biologia#program-11-klass

MJM0AJANTALUN y pACTCHUI
U >KUBOTHBIX)

[Tpumeps! mpucmocobIeHuH
y OpraHU3MOB:

MOp(OJIOTHYECKHE,
¢duznonornuecKkue,
6 https://lesson.edu.ru/06/11
HOXUMHYECKHE, . .
https://www.yaklass.ru/p/biologia#program-
14 MOBEJIECHYECKHUE. 0 0.5
11-klass
JlaGoparopHas paboTa
«[Ipucnocobnenus
OpFaHI/ISMOB Hn Uux
OTHOCUTCJIbHAA
1[EJIECO00PA3ZHOCTh
Bup, ero kpurepuu u
crpykrypa. JlaGoparopuas https://lesson.edu.ru/06/11
' https://www.yaklass.ru/p/biologia#program-
15 pabota «CpaBHEHHE BUIOB 0 0.5 11-Klass
10 MOP(}OJIOTUIECKOMY
KPUTEPHUIO)
https://lesson.edu.ru/06/11
16 CIpVKIVDA BIA 0 0 https://www.yaklass.ru/p/biologia#program-
PYKTYP a 11-klass
https://lesson.edu.ru/06/11
17 Bunoobpa3zoBanue kax 0 0 https://www.yaklass.ru/p/biologia#program-
pe3yJIbTaT MUKPOIBOJIIOLUA 11-klass
https://lesson.edu.ru/06/11
18 CBs13b MUKPO3BOJIIOIIUU U 0.95 0 https://www.yaklass.ru/p/biologia#program-

SIIMICMHUOJIOTNH

11-klass



https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia#program-11-klass
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https://lesson.edu.ru/06/11
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https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia#program-11-klass
https://www.yaklass.ru/p/biologia#program-11-klass

MakposBonronus.
[Taneouromornyeckue

https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologiaf#tprogram-

19 0
METO/IbI U3yYCHHUS 11-klass
3BOJIIOINU
https://lesson.edu.ru/06/11
Buoreorpaduueckue —
https://www.yaklass.ru/p/biologia#program-
20 METO/Ibl U3YUYEHUS 0.25
11-klass
3BOJIIOIUU =
OMOpHOTIOTHYECKUE U https://lesson.edu.ru/06/11
21 CPaBHUTEIBHO- 0 https://www.yaklass.ru/p/biologia#program-
MOP(HOIOTHUECKHE METO,TBI 11-klass
W3Y4YEHUS HBOJIIOLIUU
MonekyispHo-
https://lesson.edu.ru/06/11
reHEeTHYECKHE, . .
https://www.yaklass.ru/p/biologia#program-
22 OUOXUMHUUYECKUE U 0
11-klass
MaTeMaTH4YCCKNUEC METOAbI
M3Y4YEHUS HBOJIIOLIUN
https://lesson.edu.ru/06/11
93 OO0m11e 3aKOHOMEPHOCTH 0 https://www.yaklass.ru/p/biologia#program-
JIBOJIIOIIUN 11-klass
https://lesson.edu.ru/06/11
AJlanTMBHAas pajauanus. . .
https://www.yaklass.ru/p/biologia#program-
24 HepaBHOMEpHOCTH TEMIIOB 0.25
11-klass
3BOJIIOINU
https://lesson.edu.ru/06/11
Hayunsie runore3bt . .
https://www.yaklass.ru/p/biologia#program-
25 IIPOUCXOXKICHUS KU3HU Ha 0
11-klass
3emiie
26 JloHaydHbIe IpeACTaBICHUS 0 https://lesson.edu.ru/06/11
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https://lesson.edu.ru/06/11

0 3apPOXKICHUH KU3HU

https://www.yaklass.ru/p/biologiaf#tprogram-
11-klass

OCHOBHBIE dTaIlbI

https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologiaf#tprogram-

27 . 0.25 0
HEOPraHWYECKON IBOTFOIIUN 11-klass
https://lesson.edu.ru/06/11
I'unore3ss! 3apoxneHus https://www.yaklass.ru/p/biologia#program-
28 0 0
KU3HU 11-klass
Hcropus 3emin 1 METOABI
€€ U3y4eHus. https://lesson.edu.ru/06/11
29 JlaGoparopHas paboTa 0 05 https://www.yaklass.ru/p/biologia#program-
«3y4yeHue u onucanue ' 11-klass
HMCKOIIaeMBIX OCTAaTKOB
JIPEBHUX OPTraHU3MOB)
https://lesson.edu.ru/06/11
30 HauvanbHble Tamsl 0 0 https://www.yaklass.ru/p/biologia#program-
OpPTraHUYECKON HBOJIOLIUN 11-klass
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia#program-
31 OBOJTIOLUS DYKApUOT 0 0
11-klass
OCHOBHBIE dTAIIBI
https://lesson.edu.ru/06/11
SBOJIIOIUNA PACTUTEIHHOTO . .
https://www.yaklass.ru/p/biologia#program-
32 mupa. [TpakTudeckas 0 0.5

pabota «3yueHue
0CcOOEHHOCTEH CTPOCHHS

11-klass



https://www.yaklass.ru/p/biologia#program-11-klass
https://www.yaklass.ru/p/biologia#program-11-klass
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https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia#program-11-klass
https://www.yaklass.ru/p/biologia#program-11-klass

pacTeHul pa3HbIX OTAEIOBY

OCHOBHBIE TAIIBI

https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia#program-

33 0.25 0
9BOJIIOLUU KUBOTHOI'O MUpa 11-klass
OBOJIIOINS KUBOTHBIX.
I https://lesson.edu.ru/06/11
pakTHueckas paboTa o
o https://www.yaklass.ru/p/biologia#program-
34 «M3yuenune ocoOCHHOCTEH 0 0.5 11-Klass
CTpO@HI/ISI ITO3BOHOYHBIX
JKHUBOTHBIX))
https://lesson.edu.ru/06/11
35 PasButne xxu3Hu Ha 3eMiie 0 0 https://www.yaklass.ru/p/biologia#program-
10 3paM M IEpUOIaM 11-klass
M https://lesson.edu.ru/06/11
aCCOBBIEC BBIMUPAHUS — . .
https://www.yaklass.ru/p/biologia#program-
36 9KOJIOTMYECKHE KPU3HCHI 0 0
11-klass
MPOILJIOTO
C o https://lesson.edu.ru/06/11
OBPEMEHHBIN . .
8 https://www.yaklass.ru/p/biologia#program-
37 SKOJIOTUYECKHI KPU3HUC, Er0 0.25 0
11-klass
0COOEHHOCTH =
https://lesson.edu.ru/06/11
38 CoBpeMeHHas cucTema 0 0 https://www.yaklass.ru/p/biologia#program-
OPraHU4YeCKOro MPOILIIOTo 11-klass
0 https://lesson.edu.ru/06/11
CHOBHEBIE . .
https://www.yaklass.ru/p/biologia#program-
39 CUCTEMAaTHYECKHUE TPYITITHI 0.5 0

OpTraHHu3MOB

11-klass



https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia#program-11-klass
https://www.yaklass.ru/p/biologia#program-11-klass
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia#program-11-klass
https://www.yaklass.ru/p/biologia#program-11-klass
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia#program-11-klass
https://www.yaklass.ru/p/biologia#program-11-klass
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia#program-11-klass
https://www.yaklass.ru/p/biologia#program-11-klass
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia#program-11-klass
https://www.yaklass.ru/p/biologia#program-11-klass
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia#program-11-klass
https://www.yaklass.ru/p/biologia#program-11-klass
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia#program-11-klass
https://www.yaklass.ru/p/biologia#program-11-klass

AHTpONOJIOTHSI — HayKa O

https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologiaf#program-

40 YeJIOBEKE 0 0 11-klass
https://lesson.edu.ru/06/11
41 PazButue npencrasieHui o 0 0 https://www.yaklass.ru/p/biologia#program-
MPOUCXOKICHNUN YEJIOBEKA 11-klass
MecTo 4eIoBeKa B CHCTEME
OpPraHUYECKOr0 MUPA.
JNaGoparopHas paGota https://lesson.edu.ru/06/11 . .
. https://www.yaklass.ru/p/biologia#program-
42 «M3ydyenune ocobeHHOCTEH 0 0.5
11-klass
CTPOEHHUS CKeJeTa
YeJI0BEKa, CBSI3aHHBIX C
MPSIMOXOXKICHUEM»
https://lesson.edu.ru/06/11
43 JIBrKy1ue CHibl 0 0 https://www.yaklass.ru/p/biologia#program-
aHTpOIIOreHe3a 11-klass
CootHolueHue https://lesson.edu.ru/06/11
44 OMOJIOTUYECKUX U 0.95 0 https://www.yaklass.ru/p/biologia#program-
COLIMATBHBIX (JaKTOPOB B 11-klass
AHTPOIIOTEHE3E
https://lesson.edu.ru/06/11
45 OCHOBHBIC CTaguHU 0 0 https://www.yaklass.ru/p/biologia#program-
aHTpPOIIOTeHE3a 11-klass
TlaieoreHe KA 1 https://lesson.edu.ru/06/11
46 0.25 0 https://www.yaklass.ru/p/biologia#program-

najJJCorcHoOMHMKa

11-klass



https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia#program-11-klass
https://www.yaklass.ru/p/biologia#program-11-klass
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia#program-11-klass
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https://www.yaklass.ru/p/biologia#program-11-klass
https://www.yaklass.ru/p/biologia#program-11-klass
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia#program-11-klass
https://www.yaklass.ru/p/biologia#program-11-klass
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia#program-11-klass
https://www.yaklass.ru/p/biologia#program-11-klass

OBOJIOLMS COBPEMEHHOTO

https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologiaf#program-

47 0 0
YeJ0BeKa 11-klass
Yenoseueckue pacel. https:/lesson.edu.ru/06/11
48 [TpakTudeckas padora 0 05 https://www.yaklass.ru/p/biologia#program-
«3y4yeHne 3K0JI0rM4eCKUX ' 11-klass
aJanTanyi YeI0BeKa
https://lesson.edu.ru/06/11
49 MexaucuuIIMHapHbIE 05 0 https://www.yaklass.ru/p/biologia#program-
METO/IbI aHTPOIIOJIOTHH ' 11-klass
https://lesson.edu.ru/06/11
50 3apoxICHUE U pa3BUTHE 0 0 https://www.yaklass.ru/p/biologia#program-
3KOJIOTUU 11-klass
MeToap! 3KOJIOTHH.
https://lesson.edu.ru/06/11
JlaGopaTtopHnast pabota L
https://www.yaklass.ru/p/biologia#program-
51 «3yueHune MeToI0B 0 0.5
11-klass
3KOJIOTHYECKUX =
HUCCIIENOBAHUN
https://lesson.edu.ru/06/11
3HaueHne YKOJIOTHUECKUX https://www.yaklass.ru/p/biologia#program-
52 . 0.25 0
3HAHUU UII YEI0OBEKA 11-klass
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia#program-
53 Okonoruyeckue HakTopsl 0 0 : Y . dierprod

11-klass



https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia#program-11-klass
https://www.yaklass.ru/p/biologia#program-11-klass
https://lesson.edu.ru/06/11
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https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia#program-11-klass
https://www.yaklass.ru/p/biologia#program-11-klass
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia#program-11-klass
https://www.yaklass.ru/p/biologia#program-11-klass
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia#program-11-klass
https://www.yaklass.ru/p/biologia#program-11-klass

AlGuotnueckue GpakToOpHbI.
CBeT Kak 3K0JIOTMYECKUi
daktop. JlaboparopHas

https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia#program-

54 pabota «BrIsiBIeHHE 0 0.5
N 11-klass
MIPUCTIOCOOICHUI
OpTraHru3MOB K BJIUSAHHUIO
CBETa»
AbuoTtnueckue GpaxkTopsl.
Temmneparypa kak
OKOJIOTHYECKHUIT (HaKTOP. https://lesson.edu.ru/06/11
JlaGopaTtopHnast pabora https://www.yaklass.ru/p/biologia#program-
55 0 0.5
«BbIsiBIICHHE 11-klass
MIPUCTIOCOOICHUI
OpTraHru3MOB K BJIUSAHHUIO
TEMIEPATYpPhI»
AbGuotnueckue GpakTopsl.
BrnaxxnocTs Kak
o https://lesson.edu.ru/06/11
9KOJIOTHYECKUH (haKTop. o
https://www.yaklass.ru/p/biologia#program-
56 JlaboparopHas paboTa 0 0.5
11-klass
«AHaToMHUYECKHE
0COOEHHOCTH pacTeHul U3
pa3HbIX MECT OOUTAHUSD)
https://lesson.edu.ru/06/11
Cpenpl oOuTaHus https://www.yaklass.ru/p/biologia#program-
57 0.25 0
OpPraHu3MOB 11-klass
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia#program-
58 bronorunueckne puTMbI 0 0

11-klass



https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia#program-11-klass
https://www.yaklass.ru/p/biologia#program-11-klass
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia#program-11-klass
https://www.yaklass.ru/p/biologia#program-11-klass
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia#program-11-klass
https://www.yaklass.ru/p/biologia#program-11-klass
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia#program-11-klass
https://www.yaklass.ru/p/biologia#program-11-klass
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia#program-11-klass
https://www.yaklass.ru/p/biologia#program-11-klass

JKuznennsie hopmbl

https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologiaf#program-

59 0.25
OpTraHU3MOB 11-klass
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia#program-
60 BuoTtnueckue akropsrl 0
11-klass
3HaueHue OMOTUUYECKUX
o o https://lesson.edu.ru/06/11
B3aUMOJIACUCTBUU OJIA . .
https://www.yaklass.ru/p/biologia#program-
61 CYIIIECTBOBAHUS 0.5
11-klass
OpraHU3MOB B CpeJie
oOuranusa
3 https://lesson.edu.ru/06/11
KOJIOTHYECKHE . .
https://www.yaklass.ru/p/biologia#program-
62 XapaKTepUCTUKU 0.25
11-klass
HOHYJ'ISIIII/II/I
OcCHOBHBIE [TOKa3aTeEIN https://lesson.edu.ru/06/11
63 MOITYJIALUNA: YUCIICHHOCTD, 0 https://www.yaklass.ru/p/biologia#program-
IJIOTHOCTh, BO3pacTHas U 11-klass
MOJIOBAsI CTPYKTYpa
OcCHOBHBIE TTOKa3aTeIN https://lesson.edu.ru/06/11
64 HNOIYJIALUA: POXKIAEMOCTD, 0.95 https://www.yaklass.ru/p/biologia#program-
IPUPOCT, TEMII POCTA, ' 11-klass
CMEpPTHOCTb, MUTPAIIUU
https://lesson.edu.ru/06/11
65 DKOJIOrM4ecKasi CTpyKTypa 0 https://www.yaklass.ru/p/biologia#program-
MOMYJISIAN 11-klass
66 JuHaMuKa nomyIsiiuu 1 eé 0 https://lesson.edu.ru/06/11



https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia#program-11-klass
https://www.yaklass.ru/p/biologia#program-11-klass
https://lesson.edu.ru/06/11
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https://www.yaklass.ru/p/biologia#program-11-klass
https://www.yaklass.ru/p/biologia#program-11-klass
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia#program-11-klass
https://www.yaklass.ru/p/biologia#program-11-klass
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia#program-11-klass
https://www.yaklass.ru/p/biologia#program-11-klass
https://lesson.edu.ru/06/11

peryisinus

https://www.yaklass.ru/p/biologiaf#tprogram-
11-klass

Kpussie pocta

https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologiaf#tprogram-

67 YUCIIEHHOCTH MOMYJISILIUH. 0 0 11-Klass
KpuBbie BbIKMBaHUSA
DKoJIoruuecKas HUIlla BUIA. https://lesson.edu.ru/06/11
JlaGoparopHas paboTa https://www.yaklass.ru/p/biologia#program-
68 0 0.5
«[Ipucnocobnenus: cemstH 11-klass
pacTeHUM K pacCeNIeHUIO»
https://lesson.edu.ru/06/11
Bun kak cucrema https://www.yaklass.ru/p/biologia#program-
69 . 0.25 0
MOIYJISIANA 11-klass
3 https://lesson.edu.ru/06/11
AKOHOMEPHOCTH . .
. https://www.yaklass.ru/p/biologia#program-
70 MIOBEJICHHUS U MUT DAL 0.25 0
11-klass
SKUBOTHBIX
https://lesson.edu.ru/06/11
71 Coo0011ecTBO OpraHU3MOB 0 0 https://www.yaklass.ru/p/biologia#program-
— OMOLIEHO3 11-klass
https://lesson.edu.ru/06/11
79 DKocucTemMa Kak OTKpbITast 0 0 https://www.yaklass.ru/p/biologia#program-
cucreMa 11-klass
KpyroBOpOT BEIECT i https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia#program-
73 MIOTOK SHEPTUU B 0 0

OKOCUCTEMC

11-klass



https://www.yaklass.ru/p/biologia#program-11-klass
https://www.yaklass.ru/p/biologia#program-11-klass
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia#program-11-klass
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https://lesson.edu.ru/06/11
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https://www.yaklass.ru/p/biologia#program-11-klass
https://www.yaklass.ru/p/biologia#program-11-klass
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia#program-11-klass
https://www.yaklass.ru/p/biologia#program-11-klass

OCHOBHBIE TOKA3aTEIN

https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologiaf#program-

74 0 0
SKOCUCTEMBI 11-klass
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia#program-
75 DKOJIOTUYECKHE TUPAMUIBI 0 0
11-klass
https://lesson.edu.ru/06/11
76 W3menenus cooOmecTs — 0.95 0 https://www.yaklass.ru/p/biologia#program-
CYKIIECCHN ' 11-klass
[Ipuponnble 3KOCUCTEMBI. https://lesson.edu.ru/06/11
77 DKOCHUCTEMBI 03€p U PEK. 0 0 https://www.yaklass.ru/p/biologia#program-
DKOCUCTEMBI MOPEH 1 11-Kklass
OKCaHOB
I https://lesson.edu.ru/06/11
PUPOJHBIE SKOCUCTEMBI. . .
https://www.yaklass.ru/p/biologia#program-
78 DKOCHCTEMBI TYH/P, JIECOB, 0 0
. 11-klass
CTCIICH, HyCTBIHB
https://lesson.edu.ru/06/11
AHTpPOIIOTEHHBIE https://www.yaklass.ru/p/biologia#program-
79 0 0
9KOCHUCTEMBEI 11-klass
YpOosKkocHCTEMBI. https://lesson.edu.ru/06/11
80 [IpakTuueckas pabora 0 05 https://www.yaklass.ru/p/biologia#program-
«3yueHue u onucanue ' 11-klass
ypOOIKOCUCTEMBI»
3AKOHOMEDHOCTH https://lesson.edu.ru/06/11
81 p 0.25 0 https://www.yaklass.ru/p/biologia#program-

(bopMHUpPOBaHUSI OCHOBHBIX

11-klass



https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia#program-11-klass
https://www.yaklass.ru/p/biologia#program-11-klass
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https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia#program-11-klass
https://www.yaklass.ru/p/biologia#program-11-klass

B3aUMOJIEUCTBUN
OPraHU3MOB B SKOCHCTEMAX

MexaHu3mbl BO3ICUCTBUSA
3arpsAI3HEHUM PA3HBIX TUIIOB
Ha CyOOPTaHU3MEHHOM,

https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia#program-

82 0.25
OPraHU3MEHHOM, 11-klass
MONYJISALIUOHHOM U
3KOCUCTEMHOM YPOBHSIX
B https://lesson.edu.ru/06/11
nocdepa — .
https://www.yaklass.ru/p/biologia#program-
83 oOmierianeTapHast 0
11-klass
00oouka 3eMin
https://lesson.edu.ru/06/11
84 VYuenne B. U. Bepnaackoro 0 https://www.yaklass.ru/p/biologia#program-
o ouocdepe 11-klass
https://lesson.edu.ru/06/11
85 3aKOHOMEPHOCTH 0.95 https://www.yaklass.ru/p/biologia#program-
CYIIECTBOBaHHs OuochepsbI ' 11-klass
https://lesson.edu.ru/06/11
86 Kpyrosoports! BemecTs u 0 https://www.yaklass.ru/p/biologia#program-
OMOTEOXMMHUYECKUE TTUKITBI 11-klass
https://lesson.edu.ru/06/11
87 30HaNBHOCTH OUOCHEPEIL. 0 https://www.yaklass.ru/p/biologia#program-
OcHOBHBIE OMOMBI CYIIN 11-klass
https://lesson.edu.ru/06/11
88 YcToiunuBOCTh OHOChEpBI 0.25 https://www.yaklass.ru/p/biologia#program-

11-klass
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https://www.yaklass.ru/p/biologia#program-11-klass

DKOJIOTHYECKHE KpHU3UChI U

https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologiaf#program-

89 0
WX TIPUYUHBI 11-klass
AHTpONIOT€HHOE https://lesson.edu.ru/06/11
90 BO3JICUCTBUE Ha 0.95 https://www.yaklass.ru/p/biologia#program-
PaCTUTENbHBIM U )KUBOTHBIHN ' 11-klass
MHUP
https://lesson.edu.ru/06/11
01 BosaelicTBue yenoBeka Ha 0 https://www.yaklass.ru/p/biologia#program-
ouochepy 11-klass
https://lesson.edu.ru/06/11
92 0 0 https://www.yaklass.ru/p/biologia#program-
XpaHa IpHUPOIBI 11-Klass
https://lesson.edu.ru/06/11
OCHOBHBIE TPUHIIUIIBI . .
. https://www.yaklass.ru/p/biologia#program-
93 YCTOWYUBOTO Pa3BUTHS 0
11-klass
YeJI0BEUECTBA U MPUPOJIbI -
PanmonanpHoe
PHPOOTIOb30BAHHE U https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia#program-
94 COXpaHCHHE 0.25
11-klass
OMOJIOTUYECKOTO
pazHooOpa3zus 3eminn
https://lesson.edu.ru/06/11
O00011IeHNE TT0 TEME . .
. https://www.yaklass.ru/p/biologia#program-
95 «MUKpPOIBOJIOIUS U €€ 0

pe3yNbTaThl»

11-klass
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O00011IEHIE TT0 TEME

https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologiaf#program-

96 «Maxkpo3BoJonus u € 1 0 0 11-Klass
Ppe3yabTaThI»
https://lesson.edu.ru/06/11
O00011IEHIE TT0 TEME . .
https://www.yaklass.ru/p/biologia#program-
97 «[IpoucxoxaeHue u 1 0 0 11-Klass
pa3BUTHE KU3HU HA 3eMIIE»
https://lesson.edu.ru/06/11
O060011IEHIE IO TEME . .
https://www.yaklass.ru/p/biologia#program-
98 «[IporcxoxIeHUE YeIOBeKa 1 0.25 0 11-Klass
— QHTPOIIOTCHE3»
O060011IEHNE IO TEME https://lesson.edu.ru/06/11
«IKOJIOTUS — HAyKa O https://www.yaklass.ru/p/biologia#program-
99 1 0 0
B3aMOOTHOIIICHUSX 11-klass
OpPTaHU3MOBY
https://lesson.edu.ru/06/11
O000I11IEHNE TT0 TEME . .
https://www.yaklass.ru/p/biologia#program-
100 «Opranu3Msl U cpesia 1 0.25 0
11-klass
oOuTaHug» =
https://lesson.edu.ru/06/11
O000I11IEHNE TT0 TEME . .
https://www.yaklass.ru/p/biologia#program-
101 «IKOJIOTUSA BUIOB U 1 0 0
. 11-klass
TIOMYJISIIUA
https://lesson.edu.ru/06/11
O00011IEHNE TT0 TEME . .
https://www.yaklass.ru/p/biologia#program-
102 «buocdepa — rmodanpHas 1 0 0
11-klass
3KOCHUCTEMA) B
OBIIEE KOJIMYECTBO HACOB
1 102 8.75 7.5

[10 ITIPOT'PAMME



https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia#program-11-klass
https://www.yaklass.ru/p/biologia#program-11-klass
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia#program-11-klass
https://www.yaklass.ru/p/biologia#program-11-klass
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia#program-11-klass
https://www.yaklass.ru/p/biologia#program-11-klass
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia#program-11-klass
https://www.yaklass.ru/p/biologia#program-11-klass
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia#program-11-klass
https://www.yaklass.ru/p/biologia#program-11-klass
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia#program-11-klass
https://www.yaklass.ru/p/biologia#program-11-klass
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia#program-11-klass
https://www.yaklass.ru/p/biologia#program-11-klass

YYEBHO-METOJAUYECKOE OBECIMEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

1. TepemoB A.B., IlerpocoBa P.A. buosnorusi. buonorudeckue CucTemMsl U
npouecchl. 10 kiacc. YrinyOneHHsiii ypoBenb. MHemo3uHa, 2023.
2. TepemoB A.B., IlerpocoBa P.A. buonorus. 10 xmacc. Ilocobue st

CaMOCTOSITENIbHOM pabOThl oOywaromuxcs (yriayOJaeHHbIH ypoBeHb). MHEMO3HHa,

2023.

3. TepemoB A.B., IletpocoBa P.A. buosorus. buomormyeckue CHCTEMBI U

nporiecchl. 11 kinace. YueOnuk (yriryOJieHHbIH ypoBeHb). MHeMo3nHa, 2023.\

4, TepemoB A.B., IlerpocoBa P.A. buomnorus. 11 xmacc. Ilocobue mis
CaMOCTOATENbHON  paboThl  oOyuvarommxcs  (yriayOJeHHBIM  YPOBEHB).
MmuemosuHna, 2023.

METOAUYECKHE MATEPUAJIbBI 1JIAA YUUTEJIA

1. TepemoB A.B., IlerpocoBa P.A.: Kak o0yuyats 6uosioruu. buonornueckue
cuctemMbl U niporiecchl. 10 kiacc. Metoauueckoe mocooue Jjist yUuTes.
Bmanoc, 2022.

2. Tepemon A.B., IlerpocoBa P.A. buonorus 10-11 kmacc. Meroauueckoe
nocoOue i yuuTens. Y TryOJieHHbIH ypoBeHb. MueMo3uHa, 2022,

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia#program-10-klass
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia#program-11-klass
https://school.infourok.ru/videouroki?predmet=biologiya&klass=10 klass
https://school.infourok.ru/videouroki?klass=11 klass&predmet=biologiya

o0k wWwNRE



https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia#program-10-klass
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia#program-11-klass
https://school.infourok.ru/videouroki?predmet=biologiya&klass=10_klass
https://school.infourok.ru/videouroki?klass=11_klass&predmet=biologiya
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