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MOACHUTEJBbHASA 3AIINCKA

[Iporpamma 1mo ydeOHOMy mpenMery "buonorus" (mamee - Ouosorus) Ha
ypOBHE cpenHero oduiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii Deneparumy,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX MOJIOKEHU (PenepanbHoi paboueil mporpaMmMbl BOCIIUTAHUS.

VYuebubiii npeamer «buonorus» yriayonéHHoro ypoBHsS u3ydenus (10-11
KJIACCHI) SIBJISIETCS OJHUM W3 KOMIIOHEHTOB TMpeAMEeTHOU oOnactu «EcTtecTBeHHO-
HayuyHble TmpenMeTs». CormacHo mnonoxkenusM DPI'OC COO mnpodunbHBIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriyOJEHHOM YPOBHE, SIBISIIOTCS CIIOCOOOM
mubdepennranuy  00ydeHUsT Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHUS U
MIPU3BaHBl OOCCIECYUTh IMPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIUM, CPEIHUM
o01IUM, cpeHUM TTPOPeCCUOHATIBHBIM U BBICIITUM oOpa3oBaHueM. B To ke Bpems
KOKIBIM HW3 JTHX Y4YeOHBIX TMIPEAMETOB JOJDKEH OBITh OpPHEHTHPOBAaH Ha
MPUOPUTETHOE peIIeHUEe 00pa30BaTEIbHBIX, BOCHHUTATEIBHBIX M Pa3BUBAIOIINX
3a/lay, CBSI3aHHBIX C MpodopueHTanueln o0yJaroumxcss U CTUMYJIUPOBAHUEM
WHTEpeca K KOHKPETHON 00JIaCTM HAyYHOTO 3HAHWS, CBS3aHHOTO C OHMOJIOTHEH,
MEIUIMHON, SKOJIOTUEH, ICUXOJOTUEN, CIIOPTOM WJIM BOEHHBIM JICJIOM.

[Iporpamma mo ydebnomy mpeametry "buomorus" naér npeacraBieHue o
eI M 3ajadax u3ydeHus ydeOHoro mpenmera «buomnorus» Ha yrayOnéHHOM
YpOBHE, onpeenseT 00s13aTeTbHoe (MHBAPUAHTHOE) IIPEIMETHOE CO/IEpKAHUE, €r0
CTPYKTYPUPOBAaHHME IO pa3ieliaM M TeMaM, paclpeielieHne Mo Kiaccawm,
PEKOMEHIYET MOCIEA0BATeIbHOCTh H3YUYEHHUs YYEOHOro marepuana ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tpollecca,
BO3pPACTHBIX OCOOEHHOCTEeH oOyuwaromuxcsi. B mporpamme 1o Ouosioruu
peanu3oBaH TPUHINAN TPEEMCTBEHHOCTH C HW3Y4YCHHEM OWOJIOTHH Ha YypOBHE
OCHOBHOrO  of0miero oOpa3oBaHusi, Oiarojaps 4YeMmy I[POCMaTPHUBAECTCS
HANpaBIEHHOCTh Ha TMOCJENYIOIIee pa3BUTHE OWOJOTMYECKUX  3HaHWH,
OPUEHTHUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEJCTaBICHUN O 370pOBOM 00pa3e >KH3HU, Ha
BOCIUTaHUE OEPEKHOr0 OTHOIICHUS K OKpyXarlleil mnpupoaHoit cpene. B
nmporpaMme o OHMOJIOTHH TakKe IMOKa3aHbl BO3MOXHOCTH YYEOHOTO mpeaMera
«buonorusiy B peamuzanuu  TpedoBanuit DPIOC COO Kk MIAHUPYEMBIM
JUYHOCTHBIM, METalpeAMETHBIM M TPEAMETHBIM pe3yjbTaTaM OOydeHUS U B
GbOpMHpPOBaHUM OCHOBHBIX BHUJOB y4eOHO-TIO3HABATEIBHOW  JIESITEIIBHOCTH
oOy4JaronmMxcst MO OCBOCHHUIO COJIEpKaHUs OHOJOTMYECKOro 0Opa3oBaHUs Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHuUsI.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEero o0Iero oopasoBaHUs
3aBepiiaeT Ouojormueckoe oOpa3oBaHME B IIKOJE M OPHUEHTUPOBAH Ha



pacimiMpeHre U yriayOsjeHue 3HaHMM OOYyYaroIIMXCs O KMBOM MPUPOJE, OCHOBAX
MOJICKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, SMOPUOJIOTUM U OWOJIOTUM Pa3BUTHA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOTIOLUOHHOIO YUYEHUS U SKOJIOTUH.

N3yuyenue ydeOHOro mnpeamera «buonorus» Ha YriIyOJIeHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIUXCSA K IMOCIEAYIOIIEMY IOJIYyYEHUIO
Ouosiorn4eckoro  oOpa3oBaHUsT B  By3aX M OpraHM3alUsX  CpPEIHEro
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEPKaHUS COCTaBISIET CUCTEMA
OMOJIOTUYECKUX  3HAHUM, TMOJYYEHHBIX TPU  H3YYEHUH  OOYydYarOUIUMUCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECKUX Pa3/ejoB OMOJIOTMM HA YPOBHE OCHOBHOTO
obmiero obpazoBanusi, B 10—11 kiaccax 3TH 3HaHUA TNOJy4aroT pa3BuTue. Tak,
paclIMpeHbl U YIUIyOJeHbl OWOJOTrMYECKHME 3HAHUS O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepHsX, OpraHU3ME uYeJIOBEKa, OOIIMX 3aKOHOMEPHOCTIX >KU3HH,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOTO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mnpodeccuu. Bo3MmokHa Takxke HMHTErpanus OMOJIOTMYECKUX 3HAHUHA C
COOTBETCTBYIOIIMMH 3HAHUSIMH, MOJYYCHHBIMU OOYUYAIOIIMMHCS MPU U3YUECHUH
(bU3UKH, XUMHUH, Teorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmbl 1o ydyeOHOMYy mnpeamery "buosorus" oTpaxaer
CUCTEMHO-YPOBHEBBIH U 53BOJIOLUUOHHBINM MOAXOABl K HW3YYEHHIO OHOJIOTHH.
CoryacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEePHBIE JJIs )KHBBIX
CUCTEM Pa3HOT0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHUYEeCKOro Myupa Ha 3emiie,
COXpaHEHHUsi OMOJOrMYecKOro pasHooOpasus IuiaHeTtol. Tak, B 10 Kkiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OWOJIIOrMH, SMOpPHOJIOTUU U
OMOJIOTMM Pa3BUTHUS, TEHETHUKU M CEJEKUUHU, OMOTEXHOJOTUU M CHUHTETHUECKOMN
OMOJIOTMHU, AKTyalIM3UPYIOTCS 3HAHMS OOy4yarolMUXcs MO OOTaHUKE, 300JI0THH,
aHatomuu, (usmonoruu uenoBeka. B 11 kiacce u3y4aroTcs SBOIIOLHUOHHOE
y4eHHE, OCHOBBI KOJIOTHH U yUYeHHue 0 Ouocdepe.

VYuebnsiii mnpeamer «buonorus» mpuszBaH  0o0ecmedYUTh  OCBOCHHE
OOy4aroIIMMUCSE OMOJIOTUYECKUX TEOPUN U 3aKOHOB, UJI€W, TPUHIIUIIOB U MTPaBUJI,
JIeXKaIUX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOEHUH, MHOT000pa3vM M OCOOCHHOCTSAX KJIETKHU, OpraHu3Ma, IOy,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTH)KEHUSAX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOTrHYecKUX 3HaHWM. J{is
pa3BUTHS M TOJAJAEpKaHUS HHTepeca OOydaromuxcsd K OHOJIOTMH Hapsiay co
3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOIO0 MaTepuala B COAEPKaHUM MPOTPaMMBbl
no OHMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C UCTOPHEHM CTAHOBJIEHHS M Pa3BUTHUS
TOM uiau MHOW oOjacTh OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
yU€HBIX B PELICHUE BAXKHEUITNX OMOJOTHYECKUX U IKOJIOTUYECKUX MPOOIIEM.



Lenb n3yuenus yueOHnoro npenmera «buonorus» Ha yriyOaEéHHOM ypOBHE —
OBIAJICHHUE  OOYYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(YHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K ONpeAesIEHHON 00sacTu
npo(heCCUOHATIBHON JESITENbHOCTH, CBSI3aHHOW C OuoJloruMeid, WM K BBIOOPY
y4eOHOT0 3aBEICHUS I MIPOOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHusI.

JlocTikeHne 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yIi1yOlEHHOM YPOBHE 00€CTIEUMBACTCS PELICHUEM CIIEYIOIIMX 3aa4:

OCBOEHHUE O0YYAIOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUM: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSX, KOHLUEMIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MHUPA; O
CTPOCHUHM, MHOTO00pa3ud U OCOOCHHOCTSAX OHOJIOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MONyJsALus, BU, OMOreoneHos3, onochepa); 0 BHLAAIOIINUXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAKOMJIEHUE OOy4YaloIMXCd C METOJAMH IIO3HAHMS JKUBOW MPHUPOIBL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OHMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM pPa3BUTHUS, TE€HETUKH U
CEeJIEKIIMM, OUOTEXHOJOTUM U CHUHTETHYECKOM OHOJIOTHMH, MAaJCOHTOJIOTHH,
HKOJIOTUH);  METOJaMU  CaMOCTOSITEJIBHOTO  MPOBEAEHUS  OMOJOTMYECKHX
UCCeNoBaHUM B JjabopaTtopum M B mpupoje (HaOmoaeHue, H3MEepeHue,
HKCIIEPUMEHT, MOJIETMPOBAHUE);

OBJIaZIcHMEe OOYyYaloIUMUCS  YMEHHUSIMU: CaMOCTOATENBbHO  HAXOAMTb,
aHaJIM3UPOBaTh M HCIIOJIb30BATh OMOJIOIMUYECKYI0 HH(QOPMAIMIO; TOJIb30BAThCS
OMOJIOTUYECKONH TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHMOJIOTUM M  COLMAIBHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npoOjeMaMu 4YeJOBEYECTBA; OLICHUBATh IMOCIEICTBUS CBOEH NESITEIbHOCTH IO
OTHOILIIEHUIO K OKpY)Karolled NpUpOAHOM cpene, COOCTBEHHOMY 3/10POBBIO U
3I0POBBIO0  OKPYXKAIOIIUX  JIIOACH; OOOCHOBBIBATH H  COONIOAATH  MEPHI
npo@rIakTUKU MH(GEKIIMOHHBIX 3a00J€BaHU, MpaBUiia MOBEACHUS B MPUPOJE U
oOecrieueHusi 6€30MacCHOCTH COOCTBEHHOM KU3HEAESITEIbHOCTH B UPE3BbIYANHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIEC HAyYHbIE OTKPHITUS B 00J1aCTH OHOJIOTHH;

pa3BUTHE Y O0YYaIOIIUXCS MHTEIJIEKTYabHBIX M TBOPUECKUX CIIOCOOHOCTEH
B IMpoOIleCCe 3HAKOMCTBA C BBIJIAIOMIMMUCS OTKPBITUAMU U COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTMM, PEIIAEMBIMU €10 MPOOJIeMaMH, METOJ0JIOruei
OMOJIOTMYECKOTO UCCJIEI0BAHMS, IIPOBEICHHUS AKCIIEPUMEHTAIBLHBIX
UCCIIEIOBaHMM, peleHus] OMOJIOTUYECKUX 3a/1ad, MOJACTUPOBAHUS OMOIOTHYECKUX
O0OBEKTOB U MPOLIECCOB;



BOCIIUTAHUE y 00YyJaIONuXCsl IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOJE B
IIEJIOM M K OTJICTBHBIM €€ 00BbEKTaM U SIBJICHUSM; (OPMHUPOBAHUE IKOJIOTUUECKOH,
TEHETUYECKOM TPaMOTHOCTH, OOIIEH KyJIbTyphbl TIOBEIACHUS B MPHUPOJE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrue  OOy4YarOMIMMHUCS  KOMIIETEHTHOCTH B pallMOHAIIBHOM
MIPUPOOIIOIL30BaHNN (COOJIO/ICHNE TIPAaBWJI TOBEICHUS B TPHUPOJIE, OXPAHBI
BUJIOB, DKOCUCTEM, Onocheprl), COXpaHEHUU COOCTBEHHOTO 3JI0POBBS U 3/I0OPOBbSI
OKpYXXaloIUX  Jrojied  (coOmromeHuss Mep nporiakTuku — 3a00JieBaHUH,
oOecrieueHne 0€30MacCHOCTH >KU3HENESATENIbHOCTH B YPE3BBIYAMHBIX CHUTYaLUSIX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJOTMYECKUX 3HAHUI U YMEHUH B TOBCEAHEBHOM KU3HU;

CO3JaHWe€  YCIOBMM Uil  OCO3HAHHOTO  BbIOOpa  00yYarolMMUCH
WHIUBU Ty aJIbHON o0OpazoBarenbHON TPaeKTOPUH, CHOCOOCTBYIOLIEH
NoCJIeNyIoNeEMy TPO(PEeCCHOHATFHOMY CaMOOIPEACICHUIO, B COOTBETCTBUM C
WHIUBUTyAIbHBIMUA HHTEPECAMH U IIOTPEOHOCTSAMHU PETHOHA.

OO0111ee YMCI0 YacoB, OTBEICHHBIX Ha M3y4YEeHHE OHMOJIOTMU Ha YIIIyOJIEeHHOM
YPOBHE CpeIHeTo o0mero oopasoanus, cocrabiser 204 gaca: B 10 xmacce — 102
yaca (3 4aca B Heneno), B 11 kimacce — 102 yaca (3 yaca B HezIelo).

OT60p opraHu3arMoOHHBIX (OPM, METOJOB U CPEJICTB OOyUCHHS OHOJIOTHU
OCYIIECTBIISETCS ¢ YYETOM CHEIU(UKU ero COJASp KaHWs W HAINpaBJICHHOCTH Ha
MPOJIOJDKEHNE  OMOJIOTHYECKOTO 00pa3oBaHHMs B  OpTaHM3AIUAX  CPETHETO
po¢heCCHOHAIILHOTO M BBICIIIETO 00pa30BaHUs.

O0s13aTeIBbHBIM YCIIOBUEM MPU O0YYCHUH OMOJIOTHH Ha YIITyOJEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTU4Yeckux padot. Takxke ydactue
OOyYaroIMXCcs B BBIMTOJTHCHUH TMPOSKTHBIX M YYEOHO-HCCIIEIOBATEIHLCKUX PaldoT,
TEMaTHKa KOTOPBIX OMPEIACIASTCS ydYUTEJIEM Ha OCHOBE HWMCIOIIHUXCS
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOHBIX YCIOBUM.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Copnep:kanue TporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOJIUT B MPOBEPKY
rocyjaapcTBeHHou utoroBoit arrecranuu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpemeHHas OUOJIOTHUSI — KOMITJIEKCHas: Hayka. KpaTkas ucTopus pa3BUTHS
Ouosiornu.  buojmornueckue HayKM U U3y4yaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIbHbIC, TPUKIAJHBIE KM TMOUCKOBBIE HAyYHBIC HCCIECIOBAaHUS B
OHOJIOTHH.

3HaueHune OuoJoruu B (POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAyYHOU
kaptuabl mupa. [Ipodeccun, cBszanHbie ¢ Ouonoruei. 3HaueHHE OMOJIOTUU B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIULHMHE, CEIbCKOM XO3SMCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JlemoHcTpanuu

[Toptpetsl: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. /lapBuH,
VY. I'apseui, I'. Menaens, B. U. Bepuaackuii, U. I1. [TaBnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecockuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubr u cxembl: «CBsi3b OMOJIOTHMHM C JIpYyruMu Haykamuy, «Cucrema
OMOJOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX U3Yy4YeHHUE

JKuBble cucTteMbl Kak mpeaMer u3ydeHust Ouonoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTh U IEJIOCTHOCTb,
CJIOKHOCTh M YIOPSAJIOYEHHOCTb CTPYKTYPBI, OTKPBITOCTH, CAMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTD, U3MEHYMBOCTD, POCT U PA3BUTHE.

YpoBHU OpraHu3aldd KUBBIX CHUCTEM: MOJICKYJISIPHBINA, KJICTOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHBIN, MOMYJISIMOHHO-BUIOBOM, YKOCHUCTEMHBIMN
(buoreoneHotTuyeckuit), omochepubiit. Ilporecchl, MPOUCXOIAIINE B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >XKMBOTO. JKWM3HB Kak (opMa CyIIeCTBOBAHUS
Marepun. Hayku, n3yyaroiire >kMBbl€ CUCTEMBI HA Pa3HBIX YPOBHIX OpraHU3ALNU.

N3yueHne XKuUBBIX cucTeM. Meroasl Ouosiorudeckord Hayku. HaGmronmeHwue,
M3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATH3alus, MeTaaHanu3. [lonarue o 3aBUCUMON U
He3aBUCUMOM TniepeMeHHOU. llnaHupoBanme »skcnepumenta. [loctaHoBka w
npoBepka rumnote3. HyneBas rumote3a. [lorsTie BRIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouonormueckux gaHHbIX. OIlEHKa JOCTOBEPHOCTH TMOJYYEHHBIX
pe3ynbTaTtoB. [IpuymMHBI HCKaXXEHUSA pe3yJIbTAaTOB JSKcrnepuMeHTa. lloHartue
CTaTUCTUYECKOTO TECTAa.

JleMoHCTpanun



Tabmuupt u cxembl: «OCHOBHbIE TpPHU3HAKU >KU3HWY», «buonornueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHuszmay», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUSI )KUBOU IPUPOIBD».

O6opynoBanue:  ynabopaTopHoe  OOOpydOBaHHME  JJisi  MOPOBEACHUS
HaOII0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IMYHBIX METONOB TpPH
W3YUYEHUH JKUBBIX CHCTEM.

Tema 3. buoJiorust KiieTku

Knerka — CTpyKTypHO-QYHKIMOHAJIbHAS e€QuHUIA KuBoro. lcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBanH,
M. Ilneiinen, P. BupxoB). OCHOBHBIE IOJOXKEHHUS COBPEMEHHON KJICTOUYHOM
TEOPUHU.

MeTtoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHUS,
xpoMarorpadusi, 31eKTpodope3, METOJI MEYEHBIX aTOMOB, AU(EpeHInaTbHOE
HEHTPU(PYTUPOBAaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue ¢uxcuposannvix
K1emok. DIEKTpOHHAsT MUKpockonus. Kougoranvnas muxpockonus. Bumanvroe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpauumn

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

Tabmuubl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HcTopus pa3BUTUSA METOJO0B MUKPOCKOIIUIY.

OOopyioBaHHE: CBETOBOM MMKPOCKOI, MHKpPOIpEnaparbl pPacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckass padora «M3yueHne MeETONOB KIETOYHON OUOIOTHU
(xpomartorpadusi, snexrpodopes, auddepeHmaTbHoe IEeHTPUGYTUPOBAHUE,
[111P)».

Tema 4. Xumuueckasi Oprann3anms KJICTKH

XUMHYECKUN COCTaB KJIETKA. Makpo-, MUKpPO- U YJIbTPAMHUKPOIIEMEHTHI.
Bozma u e€ ponb Kak pacTBOpPUTENA, PEAareHTa, ydyacTue B CTPYKTYPUPOBaHUHU
KJIETKH, TEIUIOperyysiunu. MuHepaabHble BEIIeCTBa KJIETKH, MX OMOJIOTHYecKas
poJb. Posib KAaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckne BelIeCTBAa KIETKUA. buonormyeckue mnonumepsl. benkwu.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OenkoBoi Mosekyibl. [lepBuunas
CTpyKTypa Oenka, HenTHIHAs CBsI3b. BTopuuHas, TpeTHuHas, YeTBEPTUYHAS
cTpykTyphl. [enatypamus. CpoiictBa OenkoB. Kaccupukamus Oenkos.
buonoruueckue GpyHkunu 6enkoB. [Ipuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIMTOCAXaAPUIAbl U MOJIHCAXaPUIBIL.
OOmuit  mnaH cTpoeHus ©  (U3HKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornueckue GyHKIIUU YTIIEBOOB.

Jlununpr. M'mapodunbHO-THAPOGOOHBIE CBOMCcTBa. Kitaccudukariys TUnuaoB.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OOme cBOWCTBa OMOJIOTHYECKIX MEMOpPaH — TEKYUYEeCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennosesie kucnotsl. JJHK um PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiiementapHoctu. IlpaBuiio Yapradda. Crpykrypa
JAHK — nBoiinast cniupans. MectoHaxoxaeHue u ouonorndeckue Gpynkuun JITHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenune monekynel AT®. Makpospruueckue cBsizsu B Moliekyne ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHBIE IEPEHOCYNKU, UX (DYHKIIH B
Kietke. /Jlpyeue wuyxneozuompugocgpamovr (HT®P). CexenupoBanue JIHK.
Memoowl cenomuxu, mpancKpunmoMuKuy, nPomeoMuKU.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3NYECKUE HCCIIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHOW CTPYKTYphl OuOMOJEKyd. Moodenuposarnue
CMPYKMypsl U QYHKYUl OUOMONEKVI U UX KOMNIeKco8. KomnvromepHulil ousaiin u
oOpeaHudecKull cunmes 6UOMONEKY]L U UX HENPUPOOHBIX AHANO208.

JleMoHCTpauumn

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

Hunarpammer:  «PacnpeneneHne XMMUYECKHX 3JEMEHTOB B HEXUBOWU
npupoe», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuel u cxembl: «llepuonuueckass Tabauila XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MoOJIeKyJbl BOJbI», «BemiectBa B coctaBe opraHuzmoBy, «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIeKYybl», «CTpoeHHEe MOJIEKYI
yrieBooB», «CTpoeHre MoJieKyn JHUnuaoBy», «HyKIEMHOBBIE KHUCIOTBIY,
«Ctpoenne Mosekysibl ATOy.

OO6opynoBaHue: XUMUYECKasl MOCYAa U 000PYI0BaHKE.

JlaGopaTopHasi padora «O0HapykeHHE OCJIIKOB C TTOMOIIbIO Ka4eCTBEHHBIX
peaKIii».

JlabopaTtopnass  pabora  «lccienoBanue — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. Crpoenne u QyHKIUM KJICTKH

Tumnbl KIETOK: JyKapuoTHYecKas U Tmpokapuotuyeckas. CTpyKTypHO-
(byHKIIMOHATIBHBIE 00Pa30BAHMSI KIIETKH.



CtpoeHne mpoKapuoTHIeCKOM KIeTKu. KineTouHas creHka OakTepuii U apXxei.
Oco0eHHOCTH CTpOEHUs] TeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MecTO U poJib MPOKapUOT B OMOILIEHO3aX.

Crpoenue U (GYHKIMOHUPOBAHUE AYKapUOTUYECKOU KJIETKHU.
[lnazmatuueckass wmemOpana (masmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpanbl. TpaHcIOpT BEWIECTB Yepe3 IIa3MaTUYECKy0 MEMOpaHy: NacCHUBHBIN
(muddy3usa, obneruéunas auddys3us), aKTUBHBINA (IIEPBUYHBIN U BTOPUYHBIN
aKTUBHBIK TpaHcropT). IlomymponunaeMocth MeMOpanbl. PabGoTta HaTpuid-
KaJIMEBOI'0 Hacoca. DHJOLMTO3: MUHOLMTO3, (harormuTo3. Dk3omuTo3. Kierounas
creHka. CTpykTypa U QyHKIMH KIETOYHON CTEHKU PACTEHHM, TprOOB.

[urtomna3ma. [luto3one. Llutockener. [IBumxenne nuromiazmsl. OpraHoubl
kieTkdn. OnHoMeMOpaHHbIE OpraHoubl KIETKU: JHAOIUIa3MaTHYecKas CeTh
(OIIC), anmapar I'onpmxu, JTU30COMBI, UX CTPOCHHE U (PYHKIHMH. B3anuMocBs3b
OJTHOMEMOpaHHBIX OPraHOUAOB KiIETKH. CTpOeHHE TpaHyJIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos ¢ IIIC. CuHte3 pacTBOpuMbIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyisipHbIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekperopHas QyHkuus anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancmopt
BEIECTB B KJIETKE. Bakyosn pacturesbHbIX KieToK. Kitetounbiid cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJbI  KIJIETKM:  MHUTOXOHJPHH,  IUIACTHJBIL.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne U (QyHKIMA MHUTOXOHIpuN u tuiactun. [lepBuunsie,
BTOPUYHBIE U CIIOXKHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOUIUX  IYKApPHUOT.
XJI0pOILIACThI, XPOMOIIACTHI, JIEUKOIUIACTHI BBICIIMX PACTEHUMN.

HememOpanHnbie opraHonabl kiaeTku CTpoeHue U (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. Ilpomescymounvie Gunamenmeo.
MuxkpodunamenTsl. Axkmunosvie Muxpoguiamenmol. MBbIIEUHbIE  KIIETKH.
Axmumnogvle KOMNOHenmbl Hemblueunblx Kiemok. MukpotpyOouku. KieTouynsrit
ueHtp. CrpoeHne U JBUKEHUE KIYTUKOB W pecHUYEeK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposanuvie ¢ MUKpopuiameHmamu u
muxpompyboukamu. Momopnule benxu.

Anpo. O6omouka siapa, XPOMATHH, KapUOIIa3Ma, SAPBIINIKU, UX CTPOEHUE U
byakuuu. SnepHpiii O0enkoBbI MaTpukc. IIpocTpaHCTBEHHOE pPaCHOIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. JIdyxpomamuu u cemepoxpomamun. benku
XpoMaTUHA — THUCTOHBI. /J[uHamuka s0epHoU 00010uKu 6 mumose. AHoepHulil
Mpaxcnopm.

Knerounsle BkatoueHuss. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKApHOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).

JdeMoHCcTpauu



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

Tabmuubr u cxembl: «CTpoeHHE DYKAPUOTHUECKOW KIeTkm», «CTpoeHHe
JKUBOTHOM  KJeTKW», «CTpoeHHe  pacTUTENbHOW  KieTku», «CTpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHHEe MPOKAPUOTUYECKOMN KIETKI.

OO6opyioBaHUE: CBETOBOM MHMKPOCKOI, MHKpPOIpEnapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

Jlabopatopnass padora «l3yyeHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlabopaTtopnasi padora «lccnegoBaHue IJIa3MOJIM3a W JAEIUIA3MOJU3a B
PACTUTENBHBIX KJIETKAX).

IIpakTuueckass padora  «l3ydyeHue  JBMKEHHS  UWTOIUIA3MbI B
PACTUTENIbHBIX KIETKAX).

Tema 6. O0OMeH BelleCTB M NMPeBpPalleHUE JHEPIHH B KJIETKe

ACCUMUIISALINS U JTUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl ooOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHre KieTku: mnpeBpamieHue AT B
OOMeHHBIX Tporeccax. DepMEeHTATUBHBIN XapakTep peakuid KJIETOYHOTO
Merabonu3ma. DepMeHThI, WX CTPOCHHE, CBOWCTBA W MEXaHU3M JCHCTBUSI.
Kodepmentsl. Otinuusi pepMeHTOB OT HEOPTraHMYECKUX KaTaJIu3aTOpoB. benku-
aKTUBATOPhl M OENKU-UHTUOUTOPHI. 3aBUCUMOCTb CKOPOCTH (PepMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKUMX BEIIECTB B KIETKe. DOTOCHHTES.
AHOKCcucenHbIll U OKcuceHHblll omocunme3 y obaxkmeputi. Ceemocodouparoujue
nuUSMeHmovl U NUSMEHMbl PeakyuoHHo2o yeumpa. Ponb XJIOpOImIacToB B Mpouecce
dotocunTe3a. CBeToBas u TeMHOBas ¢aspl. Pomoodvixanue, Cs., Cq. u CAM-munuol
gdomocunmesa. IlponyktuBHOCTh (hoTOCHHTE3a. BiusHue pa3nudHbix (HakTOpOB
Ha CKOpOCTh (poTocuHTE3a. 3HaUYeHNE (POTOCUHTE3A.

XEeMOCHHTES. Pa3nooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPULUPYIOIIHE OaKTepuH, >Kene300aKTepuu, CcepoOaKTEpHHU, BOJOPOAHBIC
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHa’poOHbIe opranu3Mbl. Buasl Opoxenus. I[IpoaykTel OpokeHHS U UX
WCIIOJIb30BAHUE YEJIIOBEKOM. AHA’pOOHbIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIHN OOJIe3HEH.

AspoOHbIe OpTraHU3MBI. Oransl JHEPreTUYECKOIO oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ THKOIN3 — OECKUCIOPOIHOE PACIICIUICHHUE TIIFOKO3HI.

buonornueckoe OKUCIEHNE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUN B
mpoiieccax ouosorndeckoro okucieHus. [{ukmnueckue peakmmuu. OKUCIUTEITEHOE
dbochopunupoBanue. Ouepeus memopannoz2o epaduenma npomonos. Cunmes



AT®D: paboma npomonuou ATD-cunmaszwi. IlpeumyinecTBa a’poOHOTO IMyTH
oOMEHa BeIecTB nepes aHadpOoOHBIM. DPPEKTHBHOCTh SHEPTETHUESCKOTO OOMEHa.

JleMoHCTpanun

[Toptpertsr: k. IIpuctiu, K. A. Tumupsaszes, C. H. Bunorpanckuii, B. A.
OHnrenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuibr u cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUECKUl 0OMen», «brocunTes
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYIOBaHUE MJIsI MPUTOTOBJICHHUS
MTOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

JlaGopaTropnass padora «l3ydeHue  KAaTaIUTUYECKOW  aKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMuUjIa3bl WU KaTajla3bl)y.

JlaGopaTtopnasi padora «/3yueHue (QepMEHTATUBHOTO paCIICTUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopnass paGora «CpaBHeHue mporieccoB  GOTOCHHTE3a U
XEMOCHUHTE3a».

JlabGopaTopHnasi padora «CpaBHEeHHUE MPOIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HaciencrBennasi uHgopmanus 4 peaju3anus eé B KIeTKe

Peakunn mMarpuyHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CHHTe3a. Peanm3anms HacineacTBeHHOW wHGopManun. [ eHeTnuecKui
KOJ, €ro cBoucrTBa. TpaHckpunuusa — wmatpuunbli cuHte3 PHK. IlpuHnmmsr
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, AHTUMNAPAUICTLHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoui kiemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOkucioT. Pomb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHuss o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKApUOT U 3YKApHUOT. Peryisiusi akTUBHOCTHM T'€HOB Yy MpOKapuoT. l'mmoresa
ornepoHa (d. XKako0, XK. Mano). Monexynapusie mexanusmvl 3KCNpeccu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomoul 2enog. Perynsuus 0OMEHHBIX
npoiieccoB B kieTke. KieTounslit romeocTas.

Bupychl — HekieTouHnble (hOPMBI )KU3HU U 00UTaTHBIEC Mapa3uThl. CTpoeHue
MPOCTBHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKu3HeHHbIU YUK
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, 6axkmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda.

BupycHbie 3a0oneBaHusi yenoBeka, >kMBOTHbIX, pacteHuil. CITN, COVID-
19, conmanbHbIe 1 MEIUIIMHCKUE TTPOOIIEMBI.

Buoungpopmamuxa: unmeepayus u aumaiuz oonvuux maccugos («bigdatay)
CMpYKmMypHuIX Ouoiocudeckux oannwvlx. Hanomexnonocuu 6 ouonozuu u meouyune.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwt 00cmasKu 1eKapcms.



JleMoHCTpanun

[Toptpetsr: H. K. Konbnos, /. . UBaHOBCKUM.

Tabmuubr u cxembl: «brocunTes O6enkay, «['eHeTHdeckuit Kom», «BUpyCh»,
«baktepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIN BUPYCAY.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1wk, ero mepuoabpl W peryisnusa. Mutepdaza u MUTO3.
Oco0OeHHOCTH TpolieccoB, MpoTekalIux B uHTepdaze. [loaroroBka KIETKH K
nenenuro.  [IpecunTteTndyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETUYECKUH (MPEMUTOTUYECKUI) TIEPUOIbI UHTEP(DA3HI.

Martpuunbii cunres JIHK — pemmkanwmsa. [Ipuanuner permmkanumn JIHK:
KOMIUJIEMEHTAPHOCTh,  ITOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIBHOCTD.
Mexanusm permmkanuu JTHK. Xpomocombl. CTpoeHue xpomocoM. Termomepsl u
TeoMepaza. XPOMOCOMHBIM Ha0Op KIETKM — KapuOTHUIl. JIUTJIOWIHBIA W
rariouaHbeli  HaOOpel  XpomocoM. ['oMonorumusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne xmetkn — wmutTo3. CTaguy MHUTO3a MU MPOUCXOIAIINE B HUX
nporeccel. Tunbel Muto3a. KapuoknHe3 u nuToknHe3. buosiormdueckoe 3HaueHUE
MHTO3a.

Perynsumss mutotndeckoro nmkia kiuetku. [Iporpammupyemas kKiaeTodyHas
rudesb — arnomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «lLlugposas
KiemKka» — ououngopmamuyeckue mooeiu QyHKYUOHUPOBAHUS KIeMKU.

JleMoHCTpauumn

Tabnuupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mwutoszy», «CTpoeHue
xpomocom», «Permukarus JJHK.

O6opynoBaHue: CBETOBOW MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIETKaxX
KOpEIIIKa JTyKa.

JlaGoparopnass  padora  «l/3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpenapaTax.

JlabopaTtopHnasi padora «HaOmroneHre MuTo3a B KJIETKaX KOHUYMKA KOPEITKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. Crpoenue u GyHKIMH OPraHM3MOB

buonoruueckoe pazHooOpasue OpPraHu3MOB. OHOKJIETOYHBIE,
KOJIOHHAJIbHBIEC, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOGHHUS U  JKU3HENEATCIBHOCTH  OJHOKJIETOYHBIX
opranu3MoB. bakTepumu, apxeu, OJHOKICTOYHBIE TPHUOBI, OTHOKJIETOUYHBIC
BOJOPOCIH, Apyrue NpoTUCThl. KoIOHWAIbHBIE OPTaHU3MBI.



B3anMoCBs3p 4acTE MHOTOKJIIETOYHOI'O OpraHu3Ma. [KaHW, OpraHbl M
cucTeMbl opranoB. Opranusm Kak eiuHoe uenoe. I'omeocras.

Tkanu pacreHunid. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
NOKPOBHAs1, IPOBOJMAIIAS, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpOEHUS,
(GYHKIUI 1 pacoIOkKEeHUs TKaHEW B OpraHax pacTeHUH.

TkaHU JKMBOTHBIX M YEJIOBEKA. THIBI KUBOTHBIX TKAHEW: DIIUTEIIMAIIBHAS,
COCMHUTENbHAs, MbllIeyHas, HepBHas. OCOOEHHOCTHM CTpPOeHHUs, (PyHKUMNA H
pAacIIOIOKEHUA TKaHE! B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbel. BereraTuBHbIE M T'€HEpaTHBHBIC OpraHbl pacTeHuil. Oprasel H
CUCTEMBI OPTaHOB JKMBOTHBIX U yeaoBeKa. DyHKIMHA OPraHOB U CUCTEM OPIaHOB.

Onopa tena opranu3moB. Kapkac pactenui. CKeneTbl OJHOKJIECTOYHBIX WU
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHblli M BHYTpeHHHH ckeneT. CTpoeHune u
THUIIBI COEJUHEHUS] KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBHKEHUME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OHTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PACTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

Iluranne opranusmoB. lloryomeHue BOABI, YIVIEKHCIOIO rasa W
MHHEPAJIBHBIX BEIIECTB pacTeHUsAMU. IIuTraHue XKUMBOTHBIX. BHyTpumnosioctHoe U
BHYTPUKIIETOYHOE TNUIIeBapeHue. lIuTaHne NO3BOHOYHBIX XUBOTHBIX. OTHENbI
MUIIEBAPUTENBHOrO TpakTa. [lumeBapurenbHble kene3bl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3moB. [[pixanue pactenuit. J[prxanue ;kuBoTHbIX. Juddysus
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxkHoe apixanue. JlpIXxaTeinbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JlpixarenbHas cucTeMa 4eloBeKa. MeXaHW3M BEHTWIALMU JIETKUX Yy NTHL U
MiIeKonuTaomuX. Perymsmus npixanus. JpixarenbHble 00bEMBI.

TpaHcnopT BelIECTB Y OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUM.
TpancropT BemecTB y KUBOTHbIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHocHasi cucTteMa IO3BOHOYHBIX JKMBOTHBIX UM denoBeka. Cepare,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyru KpoBooOpalleHus. DBOJIOLUOHHbBIE
YCIIOKHEHHUS CTPOEHUSI KPOBEHOCHOM CHUCTEMBbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
ceplla v €€ peryJisius.

Beigenenue y opranu3mMoB. Beimenenue y pacteHuid. Beigenenue y
*KUBOTHBIX. CokparturenbHble Bakyohau. Opransl BblaeiaeHUs. PuiabTpanus,
CeKpelrsi U 00paTHOE BCachIBaHHE KaK MEXaHU3Mbl pabOThl OPraHOB BBIACIICHUSI.
CBs13b IOJIOCTH T€Ja C KPOBEHOCHOM U BBIIEIUTENBHON cUCTEMaMU. Brienenue y



MO3BOHOYHBIX >KMBOTHBIX M yenoBeka. [louku. CtpoeHne u (QpyHKIMOHUPOBAHUE
Heppona. OOpazoBaHNE MOYH Y YETIOBEKA.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpsI
OakTepuil M UUCTHI MNPOCTEHIIMUX. 3aluTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrtukyna. CpeacTsa macCUBHON M XUMUYECKOU 3a1UThl. OUTOHIUIBI.

3ammTa y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M HX HPOU3BOJHEIE.
3ammTa opranu3Ma ot Oojne3Hed. UMmyHHas cucteMa uenoBeka. KiietouHblil u
I'YMOpaJbHBIH UMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM crieruduuecKuii
UMMYHHTET. Teopusi KjIoHalIbHO-celeKkTuBHOTO uMMyHuTeTra (I1. Dpmux, ®. M.
bepuer, C. Tonerasa). BocnanuTtenbHbie OTBETHl OPraHu3MoB. Posib BpOXKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUN.

PazgpaxxumocTte uM  perymsiqus 'y OpraHusmoB. Pazmpaxumocts y
OJIHOKJIETOYHBIX OpPraHu3MoOB. Takcuchl. Pa3zgpakuMoCcTh W perymdanus y
pacteHuil. PocToBeie BelecTBa U UX 3HaUCHUE.

HepBHasg cucrema u pedrekTopHas peryiasuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIIOLMUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y KUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX YKMBOTHBIX. Pedinexc u
pedaexTopHas ayra. be3ycinoBHbIE U yCIOBHBIE PEIEKCHI.

['ymopanbHasi peryisiius U 3HAOKPUHHAsA CUCTEMa >KUBOTHBIX M YEJIOBEKA.
JKenespl HSHOOKPMHHOW CHUCTEMBI M WX TOPMOHBL. JleliCTBHE TOPMOHOB.
B3auMoCBA3b HEPBHOW M SHIOKPUHHOW cucTeM. [ umnoTtanmamo-runodusapHas
CUCTEMA.

JemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabmuupel u cxembl: «OIHOKJIETOUHBIE BOJIOPOCIN», «MHOTOKIETOYHBIC
Bojopocim», «bakrepumn», «lIpocreiimme», «Opranbl HIBETKOBBIX PAacTEHUN,
«CuctemMbl OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «TkaHu pacteHuit», «KopueBbie cuctembry, «CTpoeHue cTedIsy,
«CTpoeHue NHUCTOBOM IUIACTUHKM», «TKaHM >KMBOTHBIX», «CKEJIET 4YeIOBEKa»,
«IInmeBapurenpHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «MplmeuHas  cucremay,
«BprgenutenbHas cucteMa», «IHIOKpUHHAs cuctemay, «CTpOoeHUE MBIIIIbDY,
«mmynurer»,  «KuimieuHomnonoctHeie», «CxeMa  NUTaHUSA  PACTECHUI,
«KpOBEHOCHBIE CHCTEMBI IO3BOHOYHBIX JKUBOTHBIX», «CTpPOEHHE TUAPHDY,
«Ctpoenue minaHapumn», «BHyTpeHHee CTpoeHHe HO0KIEBOro uepBsi», «HepBHas
cuctema poeioy, «HepBHas cucrema rymku», «HepBHas — cucrtema
npecMblkaromuxcs»,  «HepBHag — cucrema  nTuny,  «HepBHas — cucrema
MIIeKOTIUTaOIuX», «HepBHas cucrema yenoBekay, «Pediexcy.



OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOIpPENApPaThl OJHOKIETOYHBIX
OpraHMW3MOB, MHUKPOIpPENapaTbl TKAHEH, PAaKOBUHBI MOJUIIOCKOB, KOJIJICKIIUU
HACEKOMBIX, WTJIOKOXKHUX, KUBBIE SK3EMIUISIPhI KOMHATHBIX PAacTeHHM, repoapuun
pacTeHuil pa3HbIX OTAEJOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
o0opya0oBaHUE I JEMOHCTPAIMH MIOYBEHHOTO ¥ BO3IYIIHOTO MMUTAHUS PACTECHUH,
pacieruieHus Kpaxmaina U OesKoB MMoj eicTBUEM (GepMEeHTOB, 000pyAOBaHUE IS
JEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXATENbHBIX JBUKEHUHN, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGopaTopHasi pabora «/3ydeHrue TKaHEel paCTCHUIN».

JlaGoparopHasi pabora «/3ydyeHue TKaHEN )KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrue OpraHoB IIBETKOBOT'O PACTECHHS».

Tema 10. PazMmHokeHUe U pa3BUTHE OPraHU3MOB

@dopMbI pa3MHOKEHHS OpPraHu3MoOB: Oecrosnoe (BKIIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0ecronoro  pa3MHOXKEHHUSA:  IOYKOBAaHUE,  CIOPYISLUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pasmuoxkeHue. [lonmoBele kieTkn, wiM rameTtsl. Meino3. Craaun
Mmeiio3a. [loBenenne xpomocoM B meio3e. Kpoccunrosep. bronorndeckuii cMbIci
M€Ho3a M TIOJIOBOTO TIpolecca. Meno3 M €ro MeCTO B JKM3HEHHOM IUKJIE
OpraHU3MOB.

[IpenzapoasiiieBoe pa3Buthe. ['ameToreHes y »kMBOTHBIX. [10JI0BBIE JKEE3bI.
OO0pazoBaHue ¥ pa3BUTHE MOJOBBIX KiIeTOK. CriepmaTorenes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPHOHAIIBHOE Pa3BUTHE JKUBOTHBIX. CHOCOOBI
OIUIOIOTBOPEHUS: HApy)HOE, BHyTpeHHee. [lapTeHorenes.

NuauBuyalbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHONIOTHS — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOSUU.
Konyenyuss mopgocenos u mooenu mopghocenesa. Cragun >MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenwe. Tumbl  apoOseHus.
Jlemepmunuposannoe u HedepmuHupoeannoe Opobnenue. bracmyna, munsi
onacmyn. OCOOCHHOCTH JAPOOJICHUS MJICKONMUTAIOUIMX. 3apOJABIIICBBIC JIUCTKU
(ractpynsiuus). 3akiiajika OpraHoB M TKaHEUW U3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIUSHAE 4YacTell pa3BUBAIOIICTOCS 3apojbliia (SMOpPHOHATLHAS WHIYKIINS).
3akyagka TUlaHA CTPOCHUS OJKMBOTHOTO KaK  pe3yibTaT HEpapXUUYECKUX
B3aMMOJICUCTBUII TeHOB. BriusiHue Ha 5MOpHOHANBHOE pa3BUTHE Pa3TUUYHBIX
(haKTOpPOB OKpYKAIOIEH CPEIbI.

Poct u pasButne xuBOTHBIX. llocTamOpuonaneHelii mepuon. Ilpsimoe u
HenpsiMoe pasBuTHe. PaszButue ¢ meramMopdo3oM y OECHO3BOHOYHBIX U
MIO3BOHOYHBIX JKMBOTHBIX. bHOJIOTMYeCKOE€ 3HAYEHHE NPSAMOIO0 M HENPSIMOTO



pPa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. Tumbl pocTa KUBOTHBIX. DaKTOPHI
PETYISIMU POCTA JKUBOTHBIX M YesioBeka. CTaauu moCcTIMOPHOHAIBHOTO Pa3BUTHS
y )KMBOTHBIX U 4esioBeka. [lepnopl oHTOreHe3a uenoBeka. CTapeHue u CMepTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoxeHne u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
KU3HCHHOM TMKJIe pacTeHuil. (OOpa3oBaHue crmop B TMporecce Menosa.
['amertorenes y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoiiHOE OIJI0IOTBOPEHHE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3MBbl pETYISLIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpanun

[Toptpersr: C. I'. HaBammn, X. lllneman.

Tabmuubr u cxembl: «BereratuBHoe pasMHOkeHHe», «Tumbl Oecrmosoro
pasMHOXeHUA», «Pa3zMHOXKEHHE XIJIaMUIOMOHAIB», «Pa3MHOXXEHUE OJBIIICHBD),
«Pa3MHO)eHue TuApbD), «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
ANIEKIETKH U criepMaTo3oniay, «OCHOBHBIE CTaauU OHTOreHe3a», «lIpsmoe u
HenpsiMOe pa3BuTue», «Pa3Buthe wmaickoro xyka», «Pa3Butue capanumy,
«Pa3Butne nArymkn», «JIBOMHOE OIUIOAOTBOPEHUE Yy UBETKOBBIX PACTECHUI,
«CTpoeHue cemMsiH OJIHOJIOJIbHBIX U JBYIOJIbHBIX pAacTeHUI», «KU3HEHHBIN LUK
MOPCKOM  KamyCTbD», <«JKU3HEHHBIM UHKI MXa», <« KHU3HEHHBIA  IUKI
ManopOTHUKA», « KU3HEHHBIN LIUKJI COCHBD.

O6opynoBaHuEe: CBETOBOM MHUKPOCKON, MHUKpPOIpEnaparhl SUIEKICTOK H
CIIEpMaTO30U10B, MOJENb «L MK pa3BUTHS JISATYLIKI.

JlaGopaTopHas padora «/3ydeHrue CTpOCHUS MOJOBBIX KJIETOK Ha FOTOBBIX
MHKpOIpEnapaTax».

IIpakTuyeckasi padora «BrplsiBIeHME NOPU3HAKOB CXOACTBA 3apOJbILICH
ITO3BOHOYHBIX KUBOTHBIX).

JlabopaTtopnasi pabdora «CTpoeHHE OpraHOB Pa3MHOKEHHUSI BBICIINUX
pacTeHu».

Tema 11. I'eneTuka — Hayka O HaCJE€ACTBEHHOCTH M HM3MEHYHUBOCTH
OPraHu3MoB

Hcropust cTaHOBICHUS W pPa3BUTHS TEHETUKM Kak Hayku. PabGoter T
Mengens, I'. ne @puza, T. Moprana. Poinb oTeueCTBEHHBIX YYEHBIX B Pa3BUTHUH
reHetuku. Pabotel H. K. KonbeuioBa, H. 1. Basunona, A. H. benosepckoro, I'. /1.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE TMOHSITUS U1 CUMBOJIBL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeNIbHBIE TEHbI, aJbTCPHATUBHBIE NPU3HAKU, JOMUHAHTHBIA WU PELECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHTI, (DEHOTHTI.



OCHOBHBIE ~ METOJBI ~ TEHETUKH: THOPUIOJOTUYECKHMA,  IUTOJIOTHYCCKUH,
MOJIEKYJISIPHO-T€HETUYECKH.

JleMoHCTpanun

[Toptpetsl: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsuos, H. H.
BasunoB, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®ununyenko, H. B.
Tumodees-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeToIbl TeHETUKIY, «CXeMBbI CKPEIITUBAHUS .

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT T€HETHUYECKHX

VICCJIEIOBAHUI.
Tema 12. 3aKoOHOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaens — 3aKOH

eAMHO00pa3us THOPUIOB MepBOro nokoiaeHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHnaenss — 3aKOH pacUICIUICHUs IPU3HAKOB. L{UTosIOrnyeckre OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. [ unoresa 4ucToTh ramer.

AHanmsupyomee ckpemmBanne. [[poMeKyTOUHBIM XapaKTep HAclIeIOBaHMS.
Pacuierienre mpru3HaKkoB MPY HEMOJIHOM JOMUHUPOBAHUM.

JuruOpugHoe ckpemrBanue. TpeTuil 3akoH MeHiens: — 3aKOH HE3aBUCUMOIO
HAcJeIOBaHMUS ~ TpHU3HAKOB.  [luTonmoruueckre  OCHOBBI  JUTHOPUIHOTO
CKPEILIMBAHUSL.

CueruieHHOEe HacienoBaHue npusHakoB. Pabotsl T. Moprana. CuemieHHoe
HACJICJOBAHUE T'€HOB, HAPYLICHHE CLEIUIEHUS MEXIAYy TIe€HaMH. XPOMOCOMHAas
TE€OpHUsI HACIEICTBEHHOCTH.

['eHeTuka nojia. XpoOMOCOMHBIM MEXaHU3M OMpPEAECICHUS Mojia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TIeTepOoraMeTHbIM MOJ. | eHeTnueckas
CTPYKTYpa IOJOBBIX XpoMocoM. HacnenoBanue nmpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neroTponusi — MHOKECTBEHHOE JEUCTBUE
reHa. MHOXECTBEHHBI ajuenu3M. B3anMoAenCTBUE HEAUIEIbHBIX TI'€HOB.
Kommnementapuocts. Onuctas. [lonmumepus.

['eHeTYeCKUl KOHTPOJIb PA3BUTHs PACTECHUM, JKUBOTHBIX W 4YEJIOBEKA, a
Takke (HU3NOJIOTUYECKUX TMPOILECCOB, TMOBEJACHUS M KOTHUTUBHBIX (DYHKITUH.
['eHeTHYECKME MEXaHW3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35MH
— Tapa3uT» U «XO3IMH — MHUKpoOMOM». ['eHeTHYecKkrne acmeKThl KOHTPOJIS H
W3MEHEHHS HACJIEICTBEHHON MH(OPMAITUU B TTIOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JdemMoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabmuibr u cxemsl: «IlepBoiii 1 BTOpoil 3akoHbl Menaens», « Tpetuit 3axoH
Mennens», «AHamu3upymooniee ckpemuBanue», «HemomHoe TOMUHHpPOBAHUEY,
«CrierieHHOE HacJeIoBaHWE TPU3HAKOB Y Npo30duibl», «['eHeThka Tmoiay,



«Kapuotun uenoseka», «Kapuotun apozodpunby, «Kapuotum OTHIBD,
«MHOXECTBEHHBIN allJIeIn3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBaHue: MoOJeNb JJisl  JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
rUOpHUJIOB TIEPBOTO TIOKOJICHUS M PaCHICIUVICHUS NPU3HAKOB, MOJENIb s
JICMOHCTpAllUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHMUSI IMPU3HAKOB, MOJIECIb JJIA
JIEMOHCTpAllMM CILEIJICHHOTO HACIEIOBAHUSA IMPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKpornpenapar: «JIpozodumnay.

IIpakTnueckass padora «M3yueHwe pe3ynbTaTOB  MOHOTHOPHIHOTO
CKpCIIMBAHUSA Y APO30(PHITBD».

IIpakTnueckass pab6ora  «M3ydyeHue  pe3ylbTaTOB  JUTHOPHIHOTO
CKpEIIMBaHUA Yy APO30(PUIB».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumoneiictBue reHOTHMIA W cpenbl Ipu  ¢GopMHUpOBaHUU (EHOTHIIA.
N3MeHYnBOCTh TpU3HAKOB. KauecTBEHHbIE M KOJWYECTBEHHBIC NMPU3HAKU. BUabI
W3MEHYMBOCTH: HEHACIICACTBEHHAS U HACJICACTBECHHAS.

MoaudukanuonHass U3MeHYMBOCTh. Ponb cpeasl B (OpMUpPOBAHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanyoHHbBIN
psan u BapuarnuonHas kpuBas (B. Horanncen). CoiicTBa MoaU(PHUKAIIMOHHON
W3MEHYUBOCTH.

['eHoTHIIMYECKAs U3MEHUYNBOCTh. CBOMCTBA FTEHOTUIMMYECKOW N3MEHUYUBOCTH.
Buapl reHOTUTIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOnHaTuBHAs W3MEHYMBOCTH. Mei03 M TOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHONW M3MEHUYUBOCTH. POJIb KOMOMHATUBHON N3MEHYUBOCTH B CO3JaHUH
TCHETUYECKOr0 pa3Ho00pa3us B Mmpejieiax OTHOr0 BUIA.

MyTanmonHass HM3MEHYMBOCTh. BuUIBI MyTaluii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHAYUUPOBAHHBICE MyTallMud. SnepHble U
UTOIUIa3MaTuYeckue myTtanuu. ComMaTHYeCKUe M TOJOBble MyTauuu. [IpuunHbI
BO3HUKHOBEHHsS MyTanuid. MyTareHpl W WX BJIUSHUE HAa OPraHU3MBbI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TpoIecca. 3aKOH TOMOJIOTMYECKUX PSI0B B
HacienctBeHHo u3MenunBoctu (H.W. BaBunoB). BHesnepHass U3MEHYMBOCTH U
HACJICICTBEHHOCTb.

Onuecenemuxa U OSNUSEHOMUKA, pOJb dNUeHemuyeckux @axkmopos 8
HAC1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOB.

JdemMoHcTpanuu

IToprpersl: I'. ne @pus, B. Moranncen, H. 1. Basuios.

Tabmuet w cxeMbl: «Buasl  um3MmMeHUMBOCTHY», «MoauduKamoHHas
W3MEHYUBOCTHY, «KomOunaruBHas U3MEHYUBOCTHY, «Merio3y,
«OmnonoTBopeHuey, «I eHeTnueckue 3a00JIeBaHUS YEIOBEKay», « Bumbl myTammiiy.



ObopynoBaHue: *KUBbIE U TepOApHBbIE HK3EMIUISIPHl KOMHATHBIX PACTEHUH,
pucyHku (dpotorpadum) )KUBOTHBIX C Pa3TUYHBIMUA BHIAMHA U3MEHYHUBOCTH.

JlaGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEU
MOAU(PUKAIMOHHON M3MEeHYMBOCTU. l[locTpoeHue BapualMOHHOrO psga U
BapUAILMOHHON KPUBOWY.

IIpakTuyeckass padora «Mytamuu y aApo3oduisl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapruotun uyenoBeka. MexayHapoaHas mporpamMmMa HCCIEAOBaHUS T€HOMaA
yenoBeka.  MeToabl  M3y4YeHUs ~ TEHETMKH  YEJIOBEKAa:  I'€HEaJOTMYECKUU,
OJM3HEIOBEIH, IIMTOr€HETUYECKU, MOMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYISIPHO-TEHETUYECKH. CoBpemeHHOE ONIPENICIICHHE Tr€HOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C IOMOILIBIO
[TI[P-ananu3a. HacnenctBenHble 3a00s1eBaHus YeslOBeKa. | '€HHbIE U XPOMOCOMHBIE
OoJsie3HU dYenoBeka. boyie3HW ¢ HACENCTBEHHOM MpPeapacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIMHCKOW T€HETHKHA B MPEAOTBPALICHUU U JICYEHUH T€HETHUYECKUX
3a00JieBaHUI 4YelioBeKa. MeauKOo-reHeTUUeCKoe KOHCYJIbTUpoBaHue. CTBOJIOBBIC
KJIETKU. [IoHSATHE «T€HETHYECKOTO Tpy3a». ITUUECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peIlaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnyeckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(GbU3NYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKaroleh cpeabl. ['eneTnueckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K ITATOJIOTUsIM.

JemoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun denoBeka», «MeToapl U3yuyeHUS TEHETUKU
yesjoBekay, «I'eHeTnueckue 3a001€BaHUs YEIIOBEKay.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHONY.

Tema 15. Cesnrekuusi OpraHu3sMoB

JlomecTuKanyss W CEJEKUHUs. 3apOXKICHUE CENEKIMH U JIOMECTUKAIINH.
Yuenne H. WM. BaBumoBa o IleHTpax mNpouUCXOXAEHUS W MHOrooOpasus
KYJbTYPHBIX pacTe€HUM. Ponb ceneknuu B CO3JaHUM COPTOB PACTEHHM U TOPOJ
)kuBOTHbIX. CopT, mopoda, ImMTaMM. 3aKOH TIOMOJIOTMYECKUX PSAJIOB B
HaciaeAcTBeHHOM wm3MeHuMBocTh H. WM. BaBunoBa, ero 3HadyeHue i
CEJICKITMOHHOM PabOTHI.

Metonbl cenekuMOHHON padoThl. McKycCTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBUIYaJIbHBIN. Oransl KOMOWHAITMOHHOU CCJICKIINH. HcnwiTanue
MpOU3BOAMTENICH MO TOTOMCTBY. OTOOp TO TEHOTHIY C TOMOIIBIO OIEHKU
¢dbeHoTHa TOTOMCTBA U OTOOP IO FeHOTHUITy ¢ momotIbio aHanm3a JJHK.

HckyccTBeHHBIH ~ MyTareHe3 Kak  METOJI  CEJEKIMOHHOM  paboThl.
PannanmoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTalUil y KyJIbTypPHBIX



¢opm opranusmoB. Mcnonp30BaHWE TEHOMHOTO PEIAKTHPOBAHUS M METOJIOB
pexomOunanTHbIX JJHK m1st momydyenust ucxoqHoro Matepuana st CEJIEKIIHH.

[Toyuenue HOJIUIIIIONIOB. BuyTpuBugoBas ruOpuaAn3aIys.
bnu3kopoACcTBEHHOE — CKpelMBaHWe, WM  WHOpuauHr.  HepoacTBeHHoe
CKpelIMBaHue, Wid ayTopuauHr. ['erepo3uc u ero mnpuuuHbl. Hcnonb3oBaHue
rerepo3uca B cenekiuu. Otnanénnas rudpunuszauus. [Ipeogonenue Oecruiogus
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIMU PACTEHUI U )KUBOTHBIX. «3e1éHas
Dpesonioyusy.

CoxpaHeHre U U3yYEHUE T'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHUU U
UX JUKUX pOAMYENd A CO3JaHusl HOBBIX COPTOB W TUOPHUIIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJNbTYp. JM3yuenue, coxpanenue u  ynpaeieHue
2eHemUYeCKUMU pPecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICTIOBbIX HCUBOMHBIX
8 Yensax YIYUUeHUs. CYUecmeyioumux U coO30anusi HO8bIX NOPOO, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHeHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIeO008aHU,
nepeodosuvlx uoeli U nepcneKmueHbX MexHoI02UlI.

JleMoHCTpauun

[Toptpersr: H. W. Basumos, M. B. Muuypun, I'. [. Kapneuenko, II. II.
JlykesHenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabnuibl u cxembl: «L{eHTpBI IPOUCXOXKIECHUS K MHOTOOOPa3Us KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTMUYECKHUX PSIJIOB B HACJIEACTBEHHOW HM3MEHYMBOCTH,
«Metogpl cenexkunmn», «OTnanénHas rudpuauzanus», «MyTrareHes».

JlabopaTopHasi padora «/3yueHue copTOB KyJIbTYPHBIX PACTEHUI U MOPOJ
JIOMAIIHUX KUBOTHBIX).

JlaGopaTopHas padora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IpakTnuyeckas padora «lIpuBnBka pacTteHun».

Ikckypeuss «OCHOBHBIE METOAbl M JOCTHKEHHUS CEJIEKUUH PACTEHUH U
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATEIbHBIA yYaCTOK, B TEIUIMYHOE XO34HWCTBO, B JIabOpaTOpHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOTHS

OOBEKThI, MCHOJb3yEeMble B OHOTEXHOJIOTMM, — KJIETOYHbIE U TKaHEBbIE
KYJBTYPBHI, MUKPOOPTaHU3MBbI, ux XapaKTEepUCTHKA. TpaaumonHas
OMOTEXHOJIOTHS:  XJIEOOMEeUeHUe, TMOIyYeHHE KHCJIOMOJOYHBIX MPOAYKTOB,
BUHOAEnne. Mukpoouonoruueckuii cuntre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
texHosorui. [IpousBoacTBO O€sika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3laHre TEXHOJOTMid U MHCTPYMEHTOB IIEJICHANPABIEHHOIO U3MEHEHHS U
KOHCTPYHPOBAHUSI TEHOMOB C LIEJIbIO MOJYYEHNs OPraHU3MOB M UX KOMIIOHEHTOB,
COJIEp>KaIINX HE BCTPEUAIOIINECS B IPUPOIe OMOCHHTETHUECKUE MTYTH.



Kierounasa unxkeHepus. MeTonbl KyJIbTypbl KIETOK U TKaHEW PACTEHUU H
*KUBOTHBIX. Kpuobanku. ComaTudeckass TruOpuAu3alUsi W COMATHUYECKUN
sMOpuorene3. lcnonb3oBaHue ramiouoB B CEJEKIUU pacTteHuil. [lonyuenue
MOHOKIOHANbHBIX anmumein. Hcnonvzosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBIX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
AWLEKIETOK U KJIOHHUPOBAHUE XKUBOTHBIX. METOA TpaHCIUIAHTALIMH SEP KIIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHATbHO20
DA3MHONCEHUSL CEIbCKOXO03AUCMBEHHBIX KYIbMYP.

XpoMocOMHass W TE€HHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha H
koHcTpyupoBanue pekomouHanTHeix JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTmkeHrnss YW NEPCHEKTHUBBI  XPOMOCOMHOM W T€HHOM  MHXECHEPUH.
DKOJIOTUYECKHE U ATUYECKUE MTPOOJIEMbI T€HHON MHXKEHEPUU.

Menununckue OuotexHonoruu. [loctrenomuas mudponas meaununa. [11P-
JUarHocTuka. MeraOOoJOMHBIM aHajau3, TEeHOLIGHTPUYECKUM aHaliu3 MpoTeoMa
YyeJaoBeKa JUIsl OLUEHKM COCTOSIHHSA €ro 340poBbs. VCHOJIb30BaHHME CTBOJOBBIX
kieTok. TapretHas Tepanusi paka. 3D-Omoumkenepus g pa3pabOTKU
(yHIaAMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3AaHMS KOMILIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJOTUH TPEXMEPHOTO OMONPHUHTUHIA U cKapQosauHra
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3nanue BEKTOPHBIX BakKIMH C LEJbI0 O0ecreueHus] KOMOMHUPOBAHHOU
3amuThl OT Bo3Oyauteneid OPBU, ycraHoBieHHE MOJIEKYJISPHBIX MEXaHH3MOB
dbynkuuonupoanusi PHK-comepkamux BUpYcOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JemoHcTpanuu

Tabmuubl n cxemsl: «Mcnoap30BaHe MUKPOOPTaHU3MOB B MPOMBIILIEHHOM
IPOU3BOJCTBEY, «KiteTouHas nHkeHepus», «I eHHast HHKEHEPUs».

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUM.

IpakTnueckas padora «lloydyeHre MOJOUYHOKHUCIBIX TPOTYKTOBY.

Jkckypeusi «bHOTEXHONOrMsT — BaKHEWIIas MPOU3BOAUTENbHAS CuUia
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE TPOU3BOJICTBO).

11 KIIACC

Tema 1. 3apo:xxneHue W pa3sBUTHE 3BOJIONMOHHBIX NPEACTABJICHHI B
omnosioruu

OpomonmonHas Teopust Y. JlapBuna. Ilpennochbuiku BO3HUKHOBEHUS
napBuHU3Ma. JKU3Hb U Hay4dHas aesTenbHocTh Y. JlapBuHa.

JIBrKy1Me cuitbl 3BoJoLMK BUIOB 110 Y. J[apBuHY (BbICOKasi MHTEHCUBHOCTh
pPa3MHOXKEHHUSI OpPraHM3MOB, HACJEACTBEHHAs HM3MEHYMBOCTh, Ooppba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN O0TOOD).



Odopmienne cuaTeTnueckorr Tteopuu sBomonmu (CTD). HelTpanbHas
Teopusi 3Bomtonuu. CoBpeMeHHas JBOJIOIHMOHHAS  OuoJoTHA. 3HAYeHHE
HBOJIFOLIMOHHON TEOPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JleMoHCTpaIMuA

[Toptpetsl: Apuctotens, K. JIunnen, XK. b. Jlamapk, 3. XK. Cenr-Unep, K.
Kiosne, Y. lapBun, C. C. YerBepuxos, 1. U. HImansraysen, Ix. Xonneiin, . K.
benses.

Tabmuubr u cxembl: «Cucrema sxkuBoil mnpupoasl (mo K. Jlunuero)y,
«Jlectnuna xuBbIX cymectB (o Jlamapky)», «Mexanuzm (opmupoBaHus
NPUCHIOCOOJIEHU y pacTeHuit U KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
MmapuipyTa nyremectsus Y. lapsunay, «Haxonku Y. JapBuna», «Dopmbl 60psObI
3a cyuiectBoBaHue», «llopoasl romybeit», «MHorooOpaszue KyJbTypHBIX (opm
KarycThl», «[1opojpl JOMaITHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. J[lapBuny)», «CxemMa COOTHOIIEHMSI MABMXKYIIMX CHJI 3BOJIIOIUI,
«OCHOBHBIE MTOJIOKEHUSI CHHTETUYECKON TEOPUU IBOJIIOLIUNY.

Tema 2. MuKpo3BOIIOLHSA U €€ Pe3yJIbTATHI

[Tonynsiuus Kak 3JIeMEHTapHas €IWHULA 3BOTOUUA. COBPEMEHHBIE METOIbI
OLIEHKM TE€HETUYECKOT0 pa3HooOpa3zus M CTPYKTypbl Homyssiuuid. M3meHeHue
reHo()oH/a TOMyJALMA KaK »3JIEMEHTApHOE DBOJIOLMOHHOE SBJICHHUE. 3aKOH
reHeTuyeckoro paBHoBecus JIx. Xapnau, B. BaiinOepra.

DneMeHTapHble (aKTOphl (ABUKYIIME CHJIbI) HBOIIONMH. MyTallMOHHBIHN
npouiecc. KomOunatuBHas wu3MeHUHMBOCTh. J[lpeld reHOB — ciydaiiHbie
HEHaNpaBJieHHblE M3MEHEHMsI 4YacTOT ayiesied B Homymsiuusx. OQdext
ocHOBaTend. Iggexm oOymuinounoco zopaviuika. CHudiceHue 2eHemuieckKo2o
paznoobpazus: npudunsl u cireocmeus. llposenenue s3gpghexma Opetigha cenog 6
oonvuwux U manvlx  nonyaayusx.  Murpauuud.  M3onsuus  mOMyJISLMi:
reorpaduyeckas (mpocTpaHCTBEHHAs), Oroaornyeckas (penpoyKTUBHAS).

EctecTBenHbIii oTOOp — HampaBisionmii ¢gakrop sBomonun. Dopmbl
€CTECTBEHHOTO  OTOOpa:  JIBWXKYIIUWA, CTAOWJIM3UPYIOLIUNA,  pa3pbIBAIOIIMIA
(nm3pynTtuBHbIi). IlomoBoit 0TOOp. BO3HMKHOBEHHE W HBONIOLUS COLUATBHOTO
MOBEACHUS )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yibTaT  MHKPOIBOJIOLUH.
Bo3nukHoBeHne — mpucnocoOieHudt y  opraHusmMoB.  Apomopdo3pl U
uanoanantauuu. Ilpumepsl npucnocoOieHnit y opraHu3MoB: MOp(OIOrHYECKue,
busnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHYeckue.  OTHOCHUTEIBHOCTD
PUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kputrepum u CcTpykTypa. BumooOpazoBaHue Kak pe3ynbTat
MUKpO3BOIOIMH. M3omsmus — xiroueBod ¢akrtop BuaooOpazoBanus. Iyt u
CrIocoObI BUJI000pa30BaHMUS: aJIONaTPUYECKOe (reorpacduueckoe),



CUMIATPUUIECKOE (3KOIOTUYECKOE), «MTHOBEHHOE (monuIIonIM3anus,
rubpuanzanys). JJIuTenbHOCTh BOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl GOPMUPOBAHUS OUOTOTUYECKOTO Pa3HO00pa3Hsl.

Ponb  »BONIOIMOHHONW OWOJOTMM B pa3pabOTKE HAy4YHBIX METOOB
coxpaHeHusi 6ropazHo00pa3usi. MUKPOIBOMIONMS U KOIBOIIOIMUS Mapa3UTOB U UX
x03s51eB. MexaHu3mbl (POPMUPOBAHUS YCTOMUYMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBLOBI C HEM.

JdeMoHCcTpaMu

[Toptpets: C. C. YUeTBepukos, 3. Maiip.

Tabmuubr u cxembl: «MyTanmoHHasi HM3MEHYUBOCTHY, «llomynsaironnas
CTPYKTypa BUAa», «Cxema MposiBJIeHUs 3aKoHa Xapan—BaiinOepray, «/IBuxyiume
CWJIbl ABOJIIOLUN», «IKOJIOTMYECKass M30JSUUs MONYJALHNN CeBaHCKOU (openmny,
«l'eorpadmueckass UM30ISAIUS  JTUCTBEHHUIIBI CHOUPCKOM UM JIMCTBEHHUIIBI
naypckoiy, «llonynsiiiMoOHHbIE BOJHBI YUCIEHHOCTH XUIITHUKOB U XKEPTBY», «Cxema
JNEUCTBUS €CTECTBEHHOro o0TO0pa», «Popmbl OOpHOBI 3a CYIIECTBOBAHHUEY,
«MBaycrpuanbHblii MenaHu3mM», «JKuBble UCKoraembie», «[IOKpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«®uznonorunueckue aaanrauuny, «lIpucnocobseHHOCTh OpraHu3MoB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKTypa BUAa B
npupose», «CrnocoOwsl BugooOpazoBaHus», «l'eorpaduueckoe BUI000pa3oBaHUE
TPEX BUAOB JaHABIIIEH», «IKOJIOIMUYECKOE BUIA000PA30BAHUE BHUJIOB CHUHUID),
«ITomumonasl pacteHuit», «KamyctHo-peneunbiii rTuOpu.

O6opynoBanue: repdbapun pacTeHU, KOJUICKIIMA HACEKOMBIX, Uydelia MTUIL |
3Bepeil C MpuUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUH, Yydella NTHIl W 3Bepei
pa3HBIX BHJIOB, TepOapuu pacTeHUM ONM3KUX BHUIOB, OOpa30BaABIIUXCA
Pa3IMYHBIMU CIIOCOOaMHU.

JlabopaTtopnasi pa6ora «BblsiBIeHHEe W3MEHYMBOCTH Yy OCOOEH OJIHOTO
BHUJIAY.

JlaGopaTtopnasi  paGora  «lIpucmocoOneHuss  OpraHu3sMOB M HUX
OTHOCHUTEJbHAs 1IEIeCO00Pa3HOCTDY.

JlaGopaTopnasi padora «CpaBHeHHE BHIOB IO MOP(POIOrHIECKOMY
KPUTEPHUIOY.

Tema 3. Makpo3BoIIOUNS U €€ Pe3yJIbTaThl

Metonbl  M3yueHHS  MaKpOlIBOMIONUHU. [laneoHTonormyeckue  MeTO[bl
uzydeHus: HBomoiuu. IlepexonHeie ¢GopMbl U (UIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaduyeckue mMeronsl u3yueHus sBomronuu. CpaBHeHuE (IOpH U
(dayHbl MaTepukoB M OCTpoBOB. buoreorpaduueckue obGmactu 3emun. Bumbi-
DHIAEMHUKHU U PEIUKTHI.



OMOpPHUONOrHYECKUe U CPABHUTEIHLHO-MOP(OIOTHIECKHE METOAbl U3YUEHUS
BOMIOLMU. ['€HeTHYecKue MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX ~ HOBIIECTB. ['OMOJOTrMYHBIE W  AHAJIOTMYHBIE  OpraHbL.
PynuMeHntapubsle  opraHbl W aTraBuU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYEeCKUE  METOJbl  W3Y4YeHUsS  HBOJIIOIUU.
['omonoruunsle reHbl. COBpEMEHHBIE METOABI MOCTPOEHUS (UIOr€HETUYECKHUX
JI€PEBBEB.

XPpOMOCOMHBIE MyTalliX U 3BOJIIOLIUS TEHOMOB.

OO01mre 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKYuU.
HeobOpatumocTs 3Bomonnu. AfanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
HBOJIIOLU Y.

JleMoHCTpanumn

[Toptpets: K. M. bap, A. O. KoBanesckuii, @. Mromiep, 3. ['ekkenb.

Tabmuubl 1 cxembl: «DUIOTEHETUUECKUN DSl JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creronedansy»y,  «Pununoduts»y,  «CemeHHBbIE
NanopoTHUkn», «buoreorpapuueckne 30HBI 3emun», «Jlpei) KOHTHHEHTOBY,
«Penuktel»y, «HavanpHble cTagud SMOPUOHAIIBHOTO PAa3BUTHSL TMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJIOTUYHBIE OpraHel», «PyAUMEHTBI»,
«ATaBU3MBI»Y, «XPOMOCOMHBIE HA0OpHI 4YEJIOBEKAa U IIMMIIaH3e», «l JIaBHBIC
HaIpaBJICHUS 3BOJIIOIUNY, «O0I1IHe 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJJIEKIIMU, TrepOapuu, MYyJSKH HMCKOIMAEMbIX OCTaTKOB
OpPTraHU3MOB, MYJISI’KM TOMOJIOTHYHBIX, AHAJOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUU HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TUMoTe3bl NPOUCXOXKIACHUS >KU3HUM Ha 3emie. AOUOTeHe3 W
naHcrepmusi. [JloHayuHble IpeACTaBICHUs O 3aPOKICHUU JKU3HU (KPEALMOHU3M).
['Mnore3a NOCTOSHHOTO CaMO3apOXKICHHUS )KU3HU U €€ onpoBepKeHue onbiTaMu D.
Penu, JI. Cnannannanu, JI. [1actepa. [IponcxoxaeHue sku3Hu U aCTPOOHOIOTHA.

OcHOBHEIE STAaIIbI HEOPTraHUYECKOU DBOJIIOIUH. [Lmanerapuas
(reonmoruueckasi) SBOJIONUSA. XHUMHUYECKass OHBOJIONMSA. AOWOTCHHBIM CHHTE3
opraHnyeckux BemecTB u3 Heoprannudeckux. OmpiTr C. Mumiepa u I'. IOpwu.
OOpazoBanue mnonuMepoB u3 MoHoMmepoB. Koarepsatnas rumoresa A. .
Omnapuna, TumoTe3a nepBuyHOro Oynpona JIx. XomnaeitHa, TeHeTUYECKasi TUTIOTe3a
I'. Ménnepa. Pubosumsl (T. Yek) m rumoreza «mupa PHK» VY. T'mnbepra.
dopMupoBaHuE MEMOPAH U BO3SHUKHOBEHUE MPOTOKIIETKH.

Hctopuss 3emuin M Meroabl €€ wu3zydeHHs. VIcKomaemble OpPraHMYECKHUE
octaTkd. ['eoxpoHomoruss u e€ wMeronapl. OTHOcUTENbHass H  aOCOIIOTHAS
reoXpoHOoJorus. I'eoXpoHoIornuecKas mKaia: 30Hbl, 3pbl, IEPUOJIBI, STTOXH.



HauvanbHbie 3Tanbel opraHndeckord HBoOUMU. [logBIEeHHE W 3BOIOLUA
MEPBBIX KIETOK. DBOJIIOIHUA MeTa0oin3Ma. BOZHMKHOBEHUE MEPBBIX SKOCUCTEM.
CoBpeMeHHbIe MUKPOOHbIE OMOIIIIEHKU KaK aHaJOT MEepPBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOIIOIMOHHOE MPOUCXOKICHUE
BUpPYCOB. lIpoucxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIONMU BbICIINX pacTeHU. OCHOBHBIE apoOMOPGO3bI
pactenud. Beixonm pacteHuit Ha cymry. [losiBieHHE CIIOPOBBIX pPACTEHUW U
3aBoeBaHre uMU cymu. CemeHHble pacTeHHs. [IpoHCXOXKIeHHE LBETKOBBIX
pPacTCHUM.

OCHOBHBIEC ATamnbl 3BOJIONMUHN >KUBOTHOTO Mupa. OCHOBHBIE apoMOp(ho3bl
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKU3Hb B BOAE. DBOJIOLHS MO3BOHOYHBIX.
[Ipoucxoxnenue ampubuii u pentwmid. IIporncxoxaeHrne MIEKONUTAIOUIMX U
ntui. [lpunnun kimodeBoro apomopdosza. OcBoeHHE OECIO3BOHOYHBIMU U
MO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pa3utne xu3HM Ha 3eMje MO 3paM W MepuoiaM: apxeu, MPOTEPO30i,
najgeo3oi, Me3030M, KaWHO30i. OOmas xapakTepuCTHKa KIMMara U
reoJIorndeckux TmporeccoB. llosiBieHre U paclBET XapaKTEPHBIX OPraHU3MOB.
VYriieoOpa3oBaHue: €ro ycloBUs U BIMSHUE HA Ta30BbIil COCTaB aTMOC(hEpHI.

MaccoBbie BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIOro. [IpuynHel u
CJIECTBUS MacCOBbIX BbIMHUpaHHU. COBPEMEHHBIM IKOJOTMYECKUN KpPHU3UC, €ro
ocobennoctu. [Ipobrnema coxpanenus 6MopasHo0Opa3us Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUUYECKHUE TPYIIIBI OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsl: @. Penu, JI. Cnamnannanuy, JI. Ilactep, . . Meunukos, A. W.
Omnapun, Ix. Xonaein, I'. Ménnep, C. Mumnep, I'. IOpu.

Ta6nuiel u cxembl: «Cxema omnbita @. Penny», «Cxema onbita JI. [lactepa mo
M3YUYCHHUIO CaMO3apoXKJIeHUsl Xu3HuW», «Cxema ombita C. Mumiepa, I'. FOpuy,
«JTanbl ~ HEOPraHWYECKOW  3BoMOUUM»,  «['€OXpOHOJIOTMYECKass  IIKaiay,
«HauanpHble 3Tarbl OPraHUYECKOW IBONIONUNY, «CxeMa 00pa3oBaHHS 3YKApUOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mpupoabl», «CTpoeHue BHUpPYCay,
«Apomopdossl  pacreHuit», «PuHHOGUTHY, «OIHOKIETOUHBIE BOJOPOCINY,
«MHOTOKJIeTOUHbIE BOAopocan», «Mxu», «llamoporHukn», «l onocemeHHbIe
pactenusi», «Opranbl IBETKOBBIX pacTeHui», «(Cxema pa3BUTUS KUBOTHOIO
mMupa», «Apomopdo3sl KHUBOTHBIX», «lIpocreiimme», «KuiedHonoaocTHeiey,
«IInockue 4EepBUY, «UEeHUCTOHOTHEY, «PBIOBIY, «3€MHOBOHBIEY,



«IIpecmbikaromuecsy», «lItuuppy, «Muekonuraromue», «Pa3Buthe Xu3HM B
apXeucKou ape», «Pa3BUTHE )KU3HU B MPOTEPO3OMCKON Ipe», «Pa3Butue Ku3HU B
IIaJIC030MCKOU 3pe», «Pa3BuThe KU3HU B ME3030MCKOM 3pe», «Pa3BuTne XKu3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsl CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repbapuyd pacTeHU pa3IUYHBIX OTAEJOB, KOJUICKIIUH
HAaCEKOMBIX, BJIAKHBIC IIPENApaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIUN
UIJIOKOKMX, CKEJIEThl II03BOHOYHBIX JKMBOTHBIX, 4Yydellda NTULl W 3BEpeu,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMBbIX, MYJBSIKH OPTraHUYECKHUX
OCTaTKOB OPraHU3MOB.

BupryanbHasa  sga0oparopHas paGora «MoaenupoBaHUE — ONBITOB
Muiepa—tOpu 1o n3ydeHno abMOr€HHOTO CUHTE3a OPraHUYEeCKUX COCIMHEHUN B
NepBUYHON aTMocepey.

JlabopaTtopnasi paGora «/3yueHue M omnHMcaHuWE MCKONAEMbBIX OCTAaTKOB
JPEBHUX OPTraHU3MOB).

IIpakTnueckass padora «M3ydyeHne O0COOCHHOCTEH CTPOCHUSI PaCTECHUI
Pa3HBIX OTAEIIOB).

IIpakTnueckass padora «/3yueHre oCOOEHHOCTEW CTPOEHUSI TTO3BOHOYHBIX
YKUBOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOT eHe3

Pa3znensl u 3agaun aHTPOMOIOTHU. METOIBI aHTPOTIOJIOTUH.

CraHoBIEHHE TPEACTABICHUN O MPOMCXOXKICHUM YeEJIOBEKa. Penmmrmnosnsie
BO33peHUs. COBpEMEHHBIE HAYYHBIE TEOPHH.

CX0ZCTBO 4en0BeKa ¢ JKUBOTHBIMU. CHCTEMAaTHUYECKOE MOJIOKEHUE YEIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU310I0Tr0-OMOXUMHUYECKHUE,
noBeieHueckre. OTanyus 4enoBeKa OT KUBOTHBIX. [IpsIMOXOXKIEHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. PazBuTHe roJOBHOrO MO3ra U BTOPOM CUTHAJIBHOMU
CUCTEMBI.

JBrkymue cuiibl ((hakTopbl) aHTPONOreHe3a: OMOJIOruYecKre, ColuanbHbIE.
CooTHolIeHne OMOJOTUYECKUX U COLIMATIBHBIX (PAKTOPOB B aHTPOIIOTEHESE.

OcHOBHBIE CTaAWM aHTpororeHe3a. PaHHue 4enoBeKOOOpa3Hbie O00E3bSHBI
(TIPOKOHCYJIBI) ¥ pAHHUE TTOHTHJIBI — OOITHE TPEIKH YeTOBEKOOOPA3HBIX 00€3bsH U
JroJie. ABCTPaTONUTEKU — JBYHOTHE MpeAKH Jtofeh. YUenoBeK yMenbli, repBbie
M3TOTOBJICHUS OPYIUM TpyAa. UenoBeK NpsIMOXOAALIMNA U IEPBBIA BBIXOJ JIKOJAEU
3a  mnpenensl  Adpuku. YenoBek reimenbOeprckuii — 0o0mMMM  MpesoK
HEaHIEPTAJIbCKOT0 YEJIOBEKA U YEJIOBEKA Pa3yMHOI0. YeloBeK HEaHAEPTAIbCKUN
KaK BHJ JIIOJEH XOJOJHOTO KJIMMaTa. YeloBEeK pa3yMHbIM COBPEMEHHOI'O THIIA,
JICHUCOBCKHI 4EJOBEK, OCBOEHHE KOHTHHEHTOB 3a mpeaenamMu Adpuku.
[TaneoreHeTrka M NajgeoOreHOMHUKA.



OBOMIONMS COBPEMEHHOTO YeloBeKa. EcTecTBEHHBI OTOOpP B MOMYJNSLMSIX
yenoBeka. MyTanMoHHbBIM mpouecc W noauMop@usM. [lomyssiuoHHBIE BOJHBI,
npeiid reHoB, murpanus U «3(PGEeKT OCHOBATENS» B MOMYJSIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckne pacel. [loHarue o pace. bonblume pacel: eBponeouaHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANIbHASs),  MOHTOJOWAHAsS
(a3maTcko-aMepuKaHcKas). BpemMs u myTu paccelieHHs 4YelOoBeKa IO IJIaHETe.
EnuHcTBO  dyenoBeueckux — pac. HayuHas  HECOCTOSTENBHOCTh  pacu3Ma.
[Ipucnoco6eHHOCTh YeNoBeKa K pa3HbIM YCJIOBUSIM OKpY)KAroUIeH Cpeibl.
Bnusnue reorpaduueckoil cpeapl W Apeiida reHoB Ha Mopdosoruio u
(U3HOJIOTHIO YETIOBEKA.

MeXIUCIUIUIMHAPHBIE ~ METOABl B (U3MYECKOW  (OMOJIOrHYECcKOit)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS ~ AHTPOINOJIOTHS U MAJCOaHTPOMOJIOTHS
YEJIOBEYECKUX MOMYJIAIUN. broconuanbHble UCCIEAOBAaHUSA MPUPOIBI YEIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOITMYECKOr0 M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpauun

[Toptpersr: Y. lapBun, JI. JIuku, . . Porunckuit, M. M. I'epacumos.

Tabnuibl u cxembl: «MeToJIbl aHTPOTOJIOTUNY, «['0JJOBHOM MO3I YeJIOBEKaY,
«YenoBekooOpa3ubie 00e3bsHB», «CKeNneT dYeloBeKa M CKEJeT IIMMIIaH3ey,
«PyIMMEHTBI M aTaBU3MBbD», «J{BHKyLIUE CUJIBI AHTPONIOTE€HE3a», « IBOIIOLUOHHOE
JIPEBO  4YEIOBEKa», «ABcTpanonutek», «YenoBek  ymensii», «Yenosek
MPSIMOXOAIINIY, «JleHncoBckui yenoBek» «Heanaepranbsupbny, « KpoMaHbOHIBD?,
«IIpenku yenoBeka», «ITarnbl SBOJIOLUHN YEIIOBEKa», «Packl UelioBeKay.

O6opynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TIPeAMETOB MaTepualibHOU
KyJIbTYpbl ~TpPENKOB 4YeloBeKa, penpoaykuuu (dororpaduu) KapTuH ¢
MUQOJIOTUYECKUMU U  OUOJICHCKUMM CIOKETAMHU TPOUCXOXKJICHUS YEJIOBEKa,
dboTorpaduu HaX0I0K KCKOTIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJIENb
yepena uYeloBeKa M uepena MIMMIIAH3€, MOJENIb KHUCTH YEJIOBEKAa U KHUCTHU
HIMMIIaH3€, MOJEINIU TOpca MPEAKOB YeJIOBEKa.

JlaGopaTopnasi padora «l3yueHne o0cCOOEHHOCTEW CTpPOEHHUS CKeJeTa
YeJIOBEKa, CB3AHHBIX C MPSAMOXOKICHUEM.

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aJal TN YeIIOBEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOULICHHSIX OPraHU3MOB M
HA/IOPraHU3MEHHBIX CHCTEM C OKPY:Kalolei cpeaoi

3apoxaeHre U pa3Butue 3kojoruu B Tpyaax A. I'ym6onbara, K. @. Pynbe,
H. A. CesepuoBa, J. I'ekkensi, A. Tencnu, B. H. CykauéBa. Pa3gensl u 3amauun
sK0J0THH. CBSI3b 3KOJIOTUU C APYTUMU HayKaMHU.



Metonsl sxonoruu. IloneBbie HaOmoneHUs. DKCIEPUMEHTHI B 3KOJOTHH:
npupojHble W JabopatopHble. MoJaenupoBaHUE B IKOJOTUHA. MOHHUTOPHHT
OKpY’KaIOIIEH CpeIbl: JIOKAIbHBIN, peTUOHATBHBIN U TJI00ATbHBII.

3HaYeHUE DOKOJIOTMYECKMX 3HAHUM I YEJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHNE KaK OCHOBA CBS3€Hl YENOBEYECTBA C NMpUpoaoi. PopmupoBaHue
HKOJIOTUYECKOM KYJIBTYPbI U SKOJIOTHYECKON IPaMOTHOCTH HACEIEHUS.

JleMoHCTpanun

[Toptpetsi: A. I'ym6onbar, K. @. Pynse, H. A. Ceepuos, J. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr sxonorun», «Metoasl skonoruny, «Cxema
MOHUTOPHUHIA OKPYXKAIOLIEN CPeIbI».

JlabopaTopHas padora «3yuenue METOJIOB 3KOJIOTUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUS

DKOJIOTHYECKHE (PaKTOPbl U 3aKOHOMEPHOCTH UX nenctus. Kiaccupukanms
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0ume
3aKOHOMEPHOCTH AEHCTBUS 3KoJIornueckux ¢akropos. IIpasuno munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBbl.

AbGuoTtnueckue ¢akropel. CBeT Kak sKonorudeckuid (axrtop. JleicTBue
pPa3HbIX YYAaCTKOB COJIHEYHOT'O CHEKTpa HAa OPraHu3Mbl. DKOJOTMYECKUE TPYIIIbI
pacTeHUN M JKMBOTHBIX II0 OTHOIICHHIO K cCBeTy. CHUTHaJbHAas poOJIb CBETA.
doTonepruoau3M.

Temmneparypa kak oskojormdeckuid (axrop. [eiicTBue TemmepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEPMHBIE U TOMOMOTEPMHBIE OPTAaHU3MBL. JDBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocts kak skojormyeckuii (axrtop. Ilpucmnocobrnenus pacTeHuil K
noJIIepKaHUI0 BoJgHOTO OanaHca. Knaccudukanusi pacTeHH MO OTHOILEHHUIO K
Boze. [IpucrnocoOnenust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HAa3€MHO-BO3JYyIIHAs, MOYBEHHA,
rilyOMHHAasT  TOJANOYBEHHAs, BHYTpUOpraHu3MeHHas.  DU3UKO-XUMUYECKHE
O0COOEHHOCTH cpell oOuTaHus opraHu3MoB. [IpucrmocoOneHuss OpraHu3MoB K
YKU3HM B pa3HbIX Cpelax.

buonornyeckue putmbl. BHemHue W BHyTpeHHUE pUTMBI. CyTOYHBIE H
roJu4yHble pUTMBL. [IprUCHIOCOOIEHHOCTh OPraHM3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBHM KU3HMU.

XKuznennole Qopmbl opranusmoB. [lonstne o Ku3HEHHON (opme.
XKuznennsle POpMBI pacTEHUN: AepEBbs, KyCTAPHUKU, KYCTAPHUYIKU, MHOTOJICTHHE



TpaBbl, OJHOJETHHE TpaBbl. JKW3HEHHBIE (POPMBI IKUBOTHBIX: THUIPOOHMOHTHI,
re0OHOHTHI, a9pOOHOHTHI. OCOOCHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buotnueckune (bakTopsI. Bunpr  OMOTMYECKMX  B3aUMOJEHCTBHIL:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMOMO03 U ero (opmsl. [lapasutusm, koomneparus,
MyTYyaju3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). Hetpoduueckue
B3aUMOJCUCTBUS  (Tomm4ueckue, (Qopudeckue, ¢adpuueckue). 3HAUCHUE
OMOTHYECKUX B3aMMOJCUCTBUM JJIsI CYIIECTBOBAHUSI OPraHU3MOB B Cpele
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIOYESHUS.

JdeMoHCcTpaIMuA

Tabmuubl U cxembl: «Jkonorudyeckue @axrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKUE TPYIIIbl JKUBOTHBIX MO OTHOIICHUIO K CBETY», «TeIIOKpOBHbBIC
KUBOTHBIC», «XOJOJAHOKPOBHBIE >XUBOTHBIE», «DuU3noNOrHUEecKUe aaanTaluu
KUBOTHBIX», «Cpenpl OOWTaHHWS OpPraHU3MOB», «bHOJOTHYECKHE PUTMBDY,
«Kuznennole  Qopmbel  pactenmity, «KuzHeHHbIE  (GOPMBI  KUBOTHBIXY,
«JKOCHUCTEMA UPOKOJIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «llenn
NUTaHUs, «XulHudecTBoy, «llapasutuzm», «KoHkypeHuus», «CumMOnos3y,
«KommeHncanuzmy.

O6opynoBanue: repbapud pacTeHUW W KUBOTHBIX, MPUCIHOCOOICHHBIX K
BIUSHUIO PA3UYHBIX OKOJOTUYECKUX (PaKTOpoB, repdapuu CBETOIIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIIOOMBBLIE, TEHEIIOOUBBIC U
TEHEBBIHOCJIMBbIE KOMHATHBIC PACTCHUS, repOapuu U KOJUICKIIMHU TEIJIOJI00UBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydesia MTHUIl U 3Bepeid, repOapuu
pacTeHull, OTHOCSIIMXCA K TUrpoduTaM, kcepoduram, Me30puTaM, KOMHATHBIC
pacTeHus! JaHHBIX TPYIIN, KOJUJIEKIIMH >KUBOTHBIX, OOUTAIOIINUX B Pa3HBIX cpejax,
repObapu M KOJUICKIIMM PACTEHUH MW JKUBOTHBIX, OOJIAJAONIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM JKM3HU, repOapuu u
KOJUICKIIUU PACTEHHM M >KUBOTHBIX PA3UYHBIX KU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUYACTBYIOIIUX B PA3JTMYHBIX OMOTUUECKUX B3aUMOJICHCTBUSIX.

JlaGopaTopnasi paGora «BpIisgBICHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSTHUIO CBETA.

JlaGopaTopnasi paGora «BpisgBICHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlabopaTopnasi pa6ora «AHATOMUYECKHE OCOOCHHOCTH pACTCHUN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. IKo10rusi BUAOB U MOILYJISA UM

OKOJIOTUYECKHE  XapaKTePUCTUKU  TMOIYJISLHH. [Monynsimua ~ kak
Oounonornyeckas cucrema. Poib HEOTHOPOMHOCTH Cpenbl, Pu3ndecKux 6apbepoB U
0COOEHHOCTEM OMOJOTUHU BUIOB B (POPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYpPHI
nonyysiiuid. (OCHOBHBIE TIOKa3aTeNW MOMYJIALMU: YUCIECHHOCTh, IUIOTHOCTb,



BO3pDaCTHAasi M IIOJIOBAasl CTPYKTYpa, POXKIAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIUSL.

Dkosioruyeckas CTpykrypa nonyssinuu. OleHKa YUCIECHHOCTH TOIMYJISIUHN.
JlnHaMUKa MOMyJAIUMUA U €€ Perydaiud. bUoThdeckuil MOTEHIMAT IMOMYJISLNH.
MoaenupoBaHue TMHAMHUKHA TONYJISIIAK. KpHuBbIe pocTa YUCICHHOCTH MOMYJISIIIUH.
KpuBble BbDKMBaHUSA. Perynsius YWCICHHOCTH MOMYJSAIUNA: POk (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKUE CTPATETUH BUIOB (I- U
K-ctparerun).

[Tonarue o0 sKoJIOTMYECKON HUIEe BHaa. MectooOuTanue. MHoroMmepHas
Mozenb 3kosiorndeckon HumM k.M. XartumHcoHa. Pa3mepbl 3KOIOTMYECKOU
Hui. [loTeHnmanpHas u peanu3oBaHHAs HUIIIH.

Bun kak cucrema nomymsuuid. Apeansl BUIOB. BHIBI M MX KU3HEHHBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTM TIOBEJICHUS W MUrpaluid >KUBOTHBIX. buoiormdeckue
WHBa3UM YYKEPOJIHBIX BUJIOB.

JleMoHCTpauun

[Toptper: Ix. . XaTunHCOH.

Tabmuubl U cXeMmbl: «JKOJOTHYECKHUE XapAKTEPUCTHKU MOMYJISLIUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa Homyjsinuu», «Bo3pacTHble  NHpaMHIbI
nonyasinun», «CKOpPOCTh  3acelieHUs MOBEPXHOCTH  3€MJIM  Pa3IUYHBIMU
opranuzmammn», «Mogeinb 3xonorudeckoit Humm k. M. XaTunHcoHay.

O6opynoBaHue: repoapuu pacTeHUN, KOJIJICKIIMN YKUBOTHBIX.

JlaGopaTopnasi pabora  «lIpucmocoOneHus ceMsH  pacTeHUH K
PacCeNICHUIO».

Tema 9. Ikos0rust co00IECTB. IKOJOTHYECKHE CHCTEMBbI.

CooOmiectBa opranu3MoB. buorneHo3 u ero crpykrypa. CBA3UM MEXIY
OpraHu3Mamu B OUOIIEHO3E.

OkocucrtemMa kak oTkpbiTasi cucrema (A. JIx. TeHncnu). OyHKIMOHAJIBHbBIC
OJIOKM OpraHu3MOB B DJKOCHUCTEME: MPOAYIEHThI, KOHCYMEHTBI, PEAYLICHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue uenu u cetu. AOHOTHYECKHE OJIOKH
skocucteM. [TouBsl U Wbl B 3kocucTeMax. KpyroBopot BeeCTB U MOTOK SHEPTUH
B OKOCHUCTEME.

OcHOBHBIE  TIOKa3aTeau  dAKocucTeMbl. buomacca u  mpoaykuus.
DKOJOTHYECKUE TUPaMU/JIbI YK CEN, OMOMACChl U SHEPTHUH.

Junamuka sxocucmem. Kamacmpoghuueckue nepecmpotuixu. @aykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKieccuu. llepBuunbie u
BTOPUYHBIE CYKIIECCUM W MX TMPUYUHBI. AHTPOINOIE€HHbIE BO3JCUCTBUS Ha
cykneccuu. KimmmakcHnoe cooOmiectBo. bropasnoobpasue u moaHoTa KpyroBopora
BEIIIECTB — OCHOBA YCTOMYHMBOCTH COOOIIIECTB.



[IpupoaHbIe 3KOCUCTEMBL. JKOCUCHEMbL 03ED U peK. DKocucmembl Mopeti u
oxeanos. Ixocucmemvl MyHOp, 1€CO8, CMenel, nyCmbitb.

AHTpONOre€HHBIE HKOCUCTEMBI. ATpO’KOCUCTEMA. ArpoueHo3. Pazmnuus
MEXy aHTPOIIOT€HHBIMH U MPUPOTHBIMHU YKOCUCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [oponckas
bnopa u ¢ayna. CuHaHTpomm3aius TOpPOJACKOW QayHbl. buonormueckoe wu
X035MCTBEHHOE 3HAUYECHUE arPOIKOCUCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
sKocuctemMax. Ponb kackaonoco 3ggexma u 6udo8-30upukamopos (Kirouesvix
61008) 8 yHKYUOHUpOoBanuu 3Kocucmem. IlepeHOC SHEPTHUU U BEIIECTB MEXTY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCIIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHA.

Mexanuzmoi 8030elicmeus 3aepA3HEHUll  PA3HbIX munos Ha
CcyOOpeaHUu3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHO8bl  9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  8030€UCMBUs.
MeTom00THs MOHUTOPUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpauumn
[Toptper: A. JIx. Tencnu.
Tabmuuer u  cxembl:  «CTpykTypa  OuoneHo3a»,  «DKOCUCTEMA

HIMPOKOJUCTBEHHOTO Jiecay, «IKOCHCTEMAa XBOMHOTO Jjecay, «DYyHKIMOHAIbHbIE
Ipyninbl OpraHu3MoOB B 3KocHcTeMe», «KpyroBopoT BEIIECTB B 3KOCUCTEME,
«llenu nutanus (macTOUIIHAS, TETPUTHAS)», « DKOJIOTHUECKAsT TUPAMHIA YUCEID,
«IKonoruyeckas nmupamuyia OMOMaCChly, «IKOJIOTHUECKasi MUpaMUa SHEPTUNY,
«O0pazoBanue 6onota», «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxapa», «9Kocucrema 03epay», «ArpoueHos3», «KpyroBopor BEHIECTB W MOTOK
HHEPrUu B arpoueHo3er, «[Ipumepsl ypOosKOCHUCTEMY.

O6opynoBanue: repbapun pacTeHU, KOJUICKIIMA HACEKOMBIX, Uydelia MTUIL |
3Bepeit, repOapuu KyJIbTYpPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
HKOCUCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanue ypO03KOCUCTEMBD».

JlaGopaTopnasi paGora «l3ydeHue pazHOOOpa3usi MEJIKUX [MOYBEHHBIX
YICHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

IKCKYypeHusi «DKCKypCHUsl B TUIUYHBIN OmoreorieHo3 (B ayOpaBy, OEpe3HSsK,
€JIbHUK, Ha CYXOJ0JIbHBIN WM TIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYpcUsi «DKCKYpCHUsl B arpodKOCHCTeMy (Ha Mojie WIM B TEIUIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riiodanbHas 3xkocucTeMa

buochepa — obmemnanerapHass o0ojiouka 3eMIIH, TI€ CYIIECTBYET WIIH
CyILECTBOBaJIA KM3Hb. PazBuTHe npejacraBieHuil o ouochepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepnaackoro o 6uochepe. O6mactu 6mochepsr u e€ coctan. Kupoe
BEIIeCTBO OHochepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH cymiecTBOBaHUs Onocdeprl. OcoOeHHOCTH OMOChepbl Kak
rio6abHOM 3K0cUCcTeMBbL. JMHamuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEIIECTB U OMOTEOXMMHUYECKUE LUKIIBI (Yriieposaa, a3oTra). PUTMUUHOCTE sIBIEHUMN
B Omocdepe.

3oHanbHOCTh Ouocdepnl. IlonstTne o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYHJpa, XBOMHBIE JIECa, CMEIIAHHbIE U ITUPOKOJINCTBEHHBIE JIECA, CTENH, CABAHHBI,
MyCThIHU, TPOIUYECKHE JIECA, BBICOKOTOPhs. KiuMar, paCTUTENbHBINA U KUBOTHBIN
MHUP OMOMOB CYIIIH.

CrtpykTypa U QyHKIUS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIIMAJA U
onocdepHbIX PYHKIUI.

JlemoHcTpanuu

[Toptpetsl: B. . Bepnanckuii, 3. 3rocc.

Tabmuubl u cxemsl: «l'eocdepsl 3emun», «KpyroBopor azora B HNpHUpOAE»,
«KpyroBopoT yriepona B mpupose», «KpyroBopoTr kuciaopojga B TPHUPOJIEL»,
«KpyroBopoT Boasl B mpupoae», «OcHOBHbIe OMOMBI cymmn», «Kinmarnueckue
nosica 3emnn», «TyHapay, «Talray, «Cmemanueiii gec», «ILIupokoancTBEHHBIM
necy, «Crenby, «CaBanHay, «ITycTbiHs», « Tponuueckuil gec.

O6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnnoBek u oOKpy:xa0OIas cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYMHBL. Bo3aeicTBHE YelOBEKa Ha
ouocepy. 3arpsizHeHHE BO3MYIIHOW cpenabl. OxpaHa Bo3ayxa. 3arps3HeHUe
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienume mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiuMara.

AHTpOIIOTEHHOE BO3JICMCTBUE HA PACTUTENBHBIA U KUBOTHBIM MUp. OxpaHa
pPacCTUTENILHOTO W >KUBOTHOTO MHUpa. OCHOBHBIE MPUHIMIBI OXPaHbl MPHUPOIHI.
Kpacasie xHuru. Oco0o oxpansembie npupoansie Ttepputopun (OOIIT).
boranudeckue caibl ¥ 300J10THYECKUE TTAPKHU.

OCHOBHBIC TPHUHIUIIBI YCTOMYMBOTO PA3BUTHSI UEOBEUECTBA W TMPUPOJIBI.
PanvonanbHO€  MPUPOJONOJB30BAaHME M COXpAaHEHHE  OMOJIOTMYECKOTrO
pasHooOpasust 3emiu. OOmMe 3aKOHOMEPHOCTH TJI0OAIBHBIX JKOJOTHYSCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €T0 BEPOATHBIE TTOCIIEICTBUA.

Pa3Butne METOJIOB MOHUTOPUHTA PA3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujeli u
KOHKYPEHMOCNOCoOHOU dHepeemuke. buonoeuueckoe pasnooobpasue u 6uopecypchni.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CMyn K
uHgopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U IKkocucmem. OcHoGbl



9Kopeadburumayuy dKocucmem U cnocobos 0O0pbOLL ¢ OUONOBPENHCOCHUAMU.
Pexoncmpykyus mopckux u HazemHvix 3KOCUCMEM.

JleMoHCTpanun

Tabmuubl  w  cxembl:  «3arpsisHeHHEe  atMocepb»,  «3arpsi3HEHHE
ruapocdepbl», «3arpsizHeHue 1ouBb», «llapHukoBbit  3dpdexT», «Ocobo
OXpaHseMbIe MPUPOTHBIE TEPPUTOPUN», «MOJEIN YIPABIIEMOTO MUPAY.
O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTCHHH W >KUBOTHBIX KpacHoit
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BUOJIOTYHU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OOy4YalONIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsl: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPaMMBI IO OHOJIOTHH
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHKWE OOYYaAIOIIMMUCA POCCUICKON
IPaKIaHCKON UJIEHTUHYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSATEIIbHOCTH
U CaMOONpEACNCHUIO, Haluuyue Mmomusayuu K OOy4YEHUIO  OHMOJIOTUH,
yeneHanpasienHoe pazeumue BHYTPEHHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHL 00YUYAIOIIUXCSI PYKOBOJACTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haauyue NpagoCO3HAHUA  DKOJIOTHUUECKOU
KYJBTYPbI, CHOCOOHOCMU CMA8UmMb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHM C
TPAAULMOHHBIMUA POCCUICKUMU COLMOKYJBTYPHBIMU, HCTOPUUECKUMU U TyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUJIaMU U HOPMaMH
MOBEJICHUSI U CHOCOOCTBYIOT TMpOIECCaM CaMOIIO3HAHUs, CAaMOBOCIIUTAHUS U
CaMOpa3BUTHUsSA, PAa3BUTHUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBaKEHUS K 3aKOHY U MPaBOIOPSAIKY, YEJIOBEKY TPyJa U CTaplIeMy MOKOJECHHIO,
B3aMMHOTO YBa)KECHUS, OCEPEKHOTO OTHONIICHHWS K KYJbTYPHOMY HACIEIUIO U
TPaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir denepaiuu, npupoae u
OKPYKAIOIIEN CpELE.

JInyHOCTHBIE peE3ynbTaThl OCBOEHHUsI ydeOHoro mpeamera «buosorusy
JIOJDKHBI OTPaXkaTh TOTOBHOCTH U CITIOCOOHOCTH OOYYAIOIITNXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JMYHOCTH, CHCTEMOW I[E€HHOCTHBIX
OpUCHTAIlMM, TO3WTHUBHBIX BHYTPEHHHUX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peav3alliid OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEBHOUN AESITEILHOCTH, B TOM YUCJIE B YaCTH:

1) rpaIaHCKOro BOCIIMTAHUS:

c(hOpPMHUPOBAHHOCTH IPAXKIAHCKON MO3ULIMK 00YYAIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUICKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBaKCHHE
3aKOHA U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTH TPU CO3JAAHUU
y4eOHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHUE YUYUTHIBATh B CBOUX ACHCTBUSIX HEOOXOAUMOCTH KOHCTPYKTHBHOIO
B3aUMOJICUCTBUS JTIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LICHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B THIPOILIECCE COBMECTHOIO BBIOJHEHHUS
y4eOHbIX, TO3HABaTEIbHBIX M UCCIENOBATEIbCKUX 3a]ad, YBaXKHUTEIBHOIO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WUJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaKEHUS K CBOEMY HApoOJay, YYBCTBa OTBETCTBEHHOCTH IMEpe.l
PonuHoM, ropmoctm 3a CBOM Kpal, CBOK PoaumHy, CBOM SI3BIK U KYJBTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACIEAUIO U MAMSTHUKAM IPHUPOJIbI,
JTOCTHXeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJIOTHMH, TOHMMAaHHUS 3HAYEHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

ujeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUMCKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUECHTHUPYACH HA MOPAIHLHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJIUTEIISAM, CO3JJaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBHUM C
TpaauuusMHu HaposoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ICTETUKY ObITAa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHMMAHHUE YMOIMOHATBLHOTO BO3ICMCTBHUSI )KMBOM MPUPOJIbI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJIyYns:

NOHMMAaHUE W peaju3alus 370pOBOTO U 0Oe3omacHoro oOpasza >KHU3HU
(3m0poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOanmaHCHUpPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas Qunueckas
aKTUBHOCTb), O€pEekKHOr0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

MOHMMAHUE LEHHOCTH TPaBUJ HWHIWBUAYAIBHOTO W  KOJUJIEKTUBHOIO
0€30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN M HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYA0II00HE;

TOTOBHOCTh K aKTHUBHOM JESITEIIBHOCTU TEXHOJOTHYECKOH M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO JIESTEIBHOCTB;

UHTEpEC K pa3inyHbIM cepaM npodheccCuOHAIbHON NesTeIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHHI0O W C€aMOOOpa30BaHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTHYECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKH LEJIECO00pa3HOEe OTHOIICHHE K NPHUPOAE KaK HCTOYHHUKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB M OLIEHKM MX BO3MOJKHBIX IOCJIEICTBHMA IS
OKPYKAIOIIEN CPELBI;

OCO3HaHHME TJI00ATBHOTO XapakTepa 3KOJOTHMYECKUX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HCIIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHMsS TpPU PELICHUH NpoOJieM, CBA3AHHBIX C pPAlMOHAIbHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIpaBJIeHHbIX HA COXpPaHEHUE PABHOBECHS B HSKOCHUCTEMax, OXpPaHy BHJIOB,
AKOCHUCTEM, OrOochephl);

AKTUBHOE HENPUATHE JCUCTBUM, NPUHOCAIIMX BPEH  OKPYXKAOUIEH
IPUPOAHON Cpele, YMEHHE NPOrHO3UPOBATH HEOJArONPHUSATHBIE IKOJIOTMYECKUE
MOCJEACTBUA MPEANPUHUMAEMBIX IEVCTBUN U MPEAOTBPALIATh UX;



HaJIMYue Pa3BUTOr0 FKOJIOTUYECKOTO MBIIUIEHUS, SIKOJIOTUUECKON KYJIbTYPHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIpPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MIPAKTUKE, TOTOBHOCTH K YYACTHUIO B IPAKTHUUECKOMN JIESITENBHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM M YHUTATEIbCKOW KYJIbTYphl KaK CpEACTBA
B3aMMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

MOHMMaHWE chneru@UuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poiu B
bopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyXkKaloleM MHUpPE KaK O €IUHCTBE MPUPOJIbI, YEJIOBEKA U
oOIIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUHU HpodsieM
COXpaHEHUs! TPUPOAHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTMU JJII COBPEMEHHOW LMBHIIA3AIUU:
oOecrieuyeHus: HOBOTO YpPOBHS PAa3BUTUS MEIUIIMHBI, CO3JaHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECYpCHbIE  MPOOJEMBI  Pa3BUTHS
YeJI0BEYECTBA, MMOUCKA MyTEe BBIXOAA U3 IJI00aJIBHBIX SKOJOTUYECKUX MPOOJIeM U
oOecrieyeHusi Mmepexoja K  YCTOMUYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
WCIIOJIb30BAHUIO TIPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTAHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIIIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAYYHONH TpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJTIbHOM TPaMOTHOCTH OOydarommxcs, GopMHpyeMOi
IPU U3y4YCHUU OMOJIOTHH,

MOHMMAHHUE CYIIHOCTU METOJIOB IMO3HAHUS, HCIOJIb3YEMbIX B €CTECTBEHHBIX
HAyKax, CIOCOOHOCTH WCIIOJNIb30BaTh IOJy4yaeMble 3HAHUS [UJIs aHalu3a |
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOASAIIMX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUEHHMS Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIIUXCS JAHHBIX C LEJbI0 MOTYyUYEeHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
pelieHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAHHWE LIEHHOCTU HAYYHOW JeATEIbHOCTH, TOTOBHOCTH OCYILECTBIISATH
MPOEKTHYIO M UCCIEA0BATEIBCKYIO AESATEIbHOCTh HHINBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBHHM C KU3HEHHBIMH MOTPEOHOCTIMHU.



METANIPEAMETHBIE PE3YJIBTATBI

MeTaHpeI[MCTHLIG PE3YyIbTaTbl OCBOCHMU:A y‘IC6HOFO nmpeamMeTa «buonorusy»
BKIIIOYAIOT: 3HAYUMBIC JJIA Q)OpMHpOBaHI/ISI MHUPOBO33PCHUA 06yqa}0nmxc5{
MCKIUCHUIITIMHAPHBIC (MG}KHPGILMCTHLIG) O6IH€Hay‘IHI>Ie MMOHATHA, OTPAXAKOIINC
OCIOCTHOCTD Haquoﬁ KapTHUHbl MHpa U CHGHI/Iq)I/IKy MCTOOOB ITIO3HAHMA,
HCIIOJIB3YCMbBIX B CCTCCTBCHHBIX HAYyKax (BeHIeCTBO, SHEPIrus, sABJICHUC, IMPOLCCC,
CHCTCMaA, Hay‘{HLII\/’I q)aKT, IMPpUHOUII, TUIIOTE3d, 3aKOHOMCPHOCTDb, 3aKOH, TCOpPHUA,
HCCICOAOBAHUC, H8,6J'IIOI[€HI/IC, HU3MCPCHHUC, OKCIICPUMCHT 151 z[pyme);
YHUBCPCAJILHBIC yT-Ie6HBIC I[eﬁCTBPIH (HOSHaBaTeJ'IBHBIe, KOMMYHUKATUBHBIC,

PETYJISITUBHBIE), 00ecreynBaroIIne (dbopmHpoBaHue (YyHKIMOHATIBHOM
rPAMOTHOCTH W  COLUMAJIbHOM KOMIETEHUMH OOYYalolUXCs; CIIOCOOHOCTh
oOyuaromxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

MHUPOBO33pEHUYECKUE 3HAHMS W  YHUBEpCAJbHble ydeOHbIE JIEHCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MTPAKTHKE.

B pesynbrare wu3ydeHHs OHOJOTMM Ha YpPOBHE CpPEIHEro OOIIEro
oOpasoBanust y oOywatomierocss OyayT c(OpMHUpPOBaHbl IO3HABATEJIbHbIC
YHHUBEpCaJbHble yueOHbIE JEMCTBYSI, KOMMYHUKAaTUBHbIE YHUBEPCAIbHBIE yUeOHbIE
NEHCTBUS, pPEryJIsATUBHbIE YHHUBEpPCAlbHbIE Y4YeOHblEe JI€HCTBUS, COBMECTHAas
NEeSATEIbHOCTD.

MeTtanpenMeTHbIe PE3yJbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMHU y4eOHBIMU MO3HABATEIbHBIMH
NEeHCTBUSIMM:

1) 6a30BbIe JJOTHYECKHE TeHCTBHA:

CaMOCTOATENBbHO  (QOPMYyJIHpPOBAaTH W aKTyallU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IMPU OCBOCHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHS
(ananuza, cMHTE3a, CPaBHEHUSI, KJIaccu(UKaIi, 0000IIEeHNs ), PACKPBIBATH CMbICI
OMOJOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBAThH
CBSI3U C IPYTUMH MTOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3ajJaBas NapaMeTpbl W KPUTEPUH UX
JOCTH>KEHHSI, COOTHOCUTD PE3YJIBTATHI AEATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS OObsICHEHUS (DAaKTOB U SIBJICHHIM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTMYECKHE PACCYX IAECHUS (MHAYKTUBHBIE, JEAyKTUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYHS B PAaCCMATPUBAEMBIX
SIBJICHUSIX, (DOPMYIMPOBATh BHIBOJBI U 3aKIHOUCHMS;

IPUMEHATH CXEMHO-MO/IEJIbHbIE cpeacTBa AN IIPENCTaBJICHMS
CYLIECTBEHHBIX CBSA3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOIMUYECKHUX OOBEKTax, a



TaKK€  NPOTHUBOPEUMM  pa3HOTO  poja,  BBIIBICHHBIX B Pa3jMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepuaIbHbIX U HEMaTepUaIbHbIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESTEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU TOCTIEICTBUN ACSITENbHOCTH;

KOOPAMHUPOBATh W  BBINOJMHATH pabOTy B  YCJIOBHUAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE NPU PELIEHUH )KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBUS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEIOBATENBCKON U MMPOCKTHON JESTEIBHOCTH,
HaBBIKAMHM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUsI IPAKTUUECKUX 33]a4, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B MO3HAHUS;

UCTIONB30BaTh pPAa3jMyYHbIe BUABI JEATEIBHOCTH MO TOJIYYCHHIO HOBOTO
3HaHWs, €ro WHTEPIpETAlUH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YUEOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPHU CO3JaHUH YI€OHBIX M COI[MAIbHBIX MIPOEKTOB;

(GopMUpPOBATh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHONH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTh M (OpMyIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa30BaTEIbHOU
JESITEIbHOCTH U YKU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH TNPUYMHHO-CJICACTBEHHbIE CBSI3M W aKTyaJIM3UpOBaTh 3ajaauy,
BBIIBUTaTh TUINOTE3Y €€ pEeLIeHMs, HaXOAWTh apryMEHThl i J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 331aBaTh MapaMeTPbl U KPUTEPUN PELLICHUS;

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE pEUICHHS 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIIECTBIATh IIEJICHANIPABICHHBIN TIOUCK TepeHoca CPEACTB M CIOco00B
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

yMETh TMEPEHOCUTh 3HaHWS B TO3HABATEIBHYIO U TPAKTHUECKYIO 00JacTu
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE WU, TpeyiaraTh OPUTHHAJIbHBIC TOIXOJbl U PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUSI.

3) pabdora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAIMK (TEKCTe y4eOHOTO
nocoOusi, HAyYHO-TIOMYJIAPHOW JUTEparype, OHOJOTHYECKHX CIOBapsAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0Oa3ax [aHHBIX, B VIHTepHeTe), aHAIM3UpPOBATh



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUIECKH OLICHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3JTMYHBIE METOJbI MPU TIOUCKE H
otbope Ouosorndyeckor mHOpMaIMK, HEOOXOAUMOM JJIsi BBITIOTHEHUS YYCOHBIX
3ajiay;

mpUOOpEeTaTh OIBIT KCHOJIB30BAHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPILICHCTBOBATh KYJIbTYPY aKTUBHOTO MCIOJB30BaHUS Pa3IMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ounosiornyeckor nHGopmaruu (CXembl, rpaduKy, JUarpaMMBbl, TaOJIHIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYYHBIA S3BIK B KadecTBE CpeACTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOpPMYJbl, abOpeBHATYpy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPEICTBA
HaTJISAHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIH,
MH(GOPMaIIMOHHON 0€3011aCHOCTH JIUYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o0mmennme:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BCeX c(hepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYyXaaemoil TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMK JPYTUX YYACTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpPEACTBA OOIIEHHS, TOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSTYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3IMYHBIMH CIOCOOaMM OOINEHWS W B3aUMOJICHCTBUSA, MOHUMATh
HAMEPEHUS IPYTUX JIIOJICH, MPOSBIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU Gopme (hopMyaupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HM3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MMOHMUMATh M HCIIOJL30BaTh MPEUMYINECTBA KOMAHIHONW W WHIWBHIYaIbHOM
paboThI IpH pelIeHUH OUOIOTUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOH 3a1a9H;

BBEIOMPATh TEMATHKy W METOJbl COBMECTHBIX NEUCTBHUM C yd4&€TOM O0OIMX
MHTEPECOB M BO3MOKHOCTEHN Ka)KI0ro YjieHa KOJUIEKTHBA,;



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOErO BKJIAJa M KaXKJIOIO y4YaCTHHKAa KOMaHIbl B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLIEHHMBATh HIAEHU C TO3ULUUNA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATETMYECKOE IIOBEJICHUE B Pa3IUYHBIX
CUTyalUsIX, IPOSBISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

OBJaieHNe YHUBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U1 BBIABICHUS MpoOJIEeM M HX
pELICHUS B AKU3HEHHBIX U YU€OHBIX CUTYalUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
po0JIeMBbl, CTaBUTh U (POpMYyIHUpPOBATH COOCTBEHHBIC 3a7]a4l B 00pa30BaTEIbHOMN
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIAH pPELICHUS MpoOJieMbl €  YYETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKH y4eOHOT0 MpeMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
34 pEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX O00JaCTSIX 3HAHWM, IMOCTOSIHHO TMOBBIINIATH CBOM 0Opa30BATENbHBIN U
KyJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th HABBIKAMM  TO3HABATENHHON  peduieKCMH KakK  OCO3HAHMS
COBEpUIAEMBIX JECUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pE3YJbTaTOB U
OCHOBaHUi, MCMOJIb30BaTh NPUEMBI peduieKCUM Jsi OLEHKH CUTyalluu, BbIOOpA
BEPHOI'O PEILICHHUS;

YMEThb OLICHUBATh PUCKUM U CBOEBPEMEHHO NIPUHUMATh PELIEHUS MO HUX
CHU)KCHMUIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX I@PU aHalIu3€ pe3yJbTaToB
NEATEIbHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh IOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

ITPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHbIE pe3yJabTaThl OCBOCHUSI COJIEpXKaHUS Y4yeOHOro MpeaMera
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPHUEHTHUPOBAHbI Ha oOecledYeHue
npobuapHOro  oOyueHus  oOydaronuxcss — Owonmormu. OHH  BKJIIOYAIOT:
cnenuuyeckue s OMOJIOTHH Hay4YHbIE 3HAHUS, YMEHUS U CIIOCOOBI JECHCTBUM 110
OCBOCHHIO, UHTEPIIPETALMN U MPEOOpPa30BAHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJTYYEHHUIO HOBBIX 3HAHUW W UX MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX, a TAKXKE B
peaNbHbIX KXU3HEHHBIX cuTyauusx. l[IpenmeTHbie pe3ynbTaThl MPEACTABICHBI MO
rojiaM U3y4eHusl.

[IpenMeTHBIC pe3ynbTaThl OCBOCHUs ydeOHOoro mpeamera «buonorus» B 10
Kjacce NOKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U POJIM OHOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHWU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB  TPHUPOABI M  PEHIEHWH TMPOOJEM  PAIMOHAIBLHOTO
MIPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OnoIorNy;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAONIMe OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboIu3M, TOMEOCTa3, CaMOPETYISIUs, CaMOBOCIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUUBOCTh, POCT U Pa3BUTHE), OHMOJOTHYECKHE TEOPUU
(xnetounast Teopus T. [lIBanna, M. IlIneiinena, P. BupxoBa, XxpomocoMHas Teopust
HacnencteeHHoctn T. Moprana), yuenuss (H. WM. BaBumoBa — o0 1eHTpax
MHOTOOOpa3usi W  TPOUCXOXKICHUS  KyJbTYPHBIX  pacTeHW#),  3aKOHBI
(emnHOOOpa3Wsi MOTOMKOB TEPBOTO TOKOJIEHUS, PACIICIICHUS, YUCTOTHI TaMeT,
HE3aBUCUMOTO HacienoBanus [. MeHngens, TOMOJIOTUYECKUX PSAJIOB B
HACJIEICTBEHHOM U3MEHYMBOCTH H. n. Basunosa), IIPUHILIATIBL
(KOMILIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMU METOJJaMH HAy4YHOTO MO3HAHUS, HCIOJIb3YEMbIX B
OMOJIOTUYECKUX MCCIIEIOBAHUSAX JKUBBIX OOBEKTOB (OMUCaHUE, H3MEpPEHHUE,
HaOJII0/ICHNE, SKCIIEPUMEHT);



YMEHHE BBIACIATH CYLUIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKApUOT U
IYKApUOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHu3MOB, B TOM YHCIIE
OakTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U Y€JIOBEKA, CTPOCHUSI OPraHOB U CUCTEM
OpPraHOB pAaCTEHUl, JXUBOTHBIX, YEJOBEKAa, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOIIMX B OpraHU3Max PACTEHUH, KUBOTHBIX U YEJIOBEKAa, OMOIOIMUECKHUX
IPOIIECCOB: OOMEHA BEHIECTB (METab0IM3M), MPEBPAILLICHUSI SHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIOB MUTAHUS, GOTOCHHTE3a U XEMOCUHTE3a,
MUTO3a, M€H03a, raMeTorenes3a, SMOpUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHS,
pPa3MHOXKEHHUS,  WHJIMBUIYaJbHOTO  PAa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJEICTBYSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABIMBATh B3aMMOCBSI3M MEXIY OPraHOMJAMHU KIETKH M UX
(GYHKIUSAMH, CTPOCHHMEM KJIETOK pAa3HBIX TKaHEH M WX (QYHKIUAMH, MEXITY
OpraHaMM U CHCTEMaM{ OpraHOB y pPAacCTeHHH, *XMBOTHBIX U YEJIOBEKa U HX
(GYHKIUSAMU, MEXAY CHCTEMaMH OPraHoB UM HMX (QYHKIHUSIMH, MEXIy >STanamu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IUKJIA W KU3HEHHBIX I[IUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHs, T€HOTHUIOM U (EHOTHIOM, (DEHOTHUIIOM H
(dbakTopamu cpenbl OOUTaHUS;

YMEHHE BBIABJIATH OTJIMUYUTENbHBIE NMPU3HAKU JKUBBIX CHUCTEM, B TOM YHUCIIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa;

YMEHHE WCIOJIb30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMaTUYECKUX TPy,

yYMEHHE peniaTb OMOJIOTMYECKUE 3a/1a4M, BBISBISATH MPUUNHHO-CIIEICTBEHHbIE
CBSI3U MEXAY UCCIIEyeMbIMU OHOJIOTMYECKUMHU MIPOLIECCaMU U SBJICHUSMU, 1€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJbTaTOB;

YMEHUE BBINOJIHATh J1TA0OPATOPHBIE M MpPaKTUYECKHUe padOThl, COOIMHOIATH
npaBuia npu paboTe ¢ ydeOHbIM U Ja00paTOPHBIM 000pPYAOBaHUEM;

YMEHHE BBIIBUraTh TUIOTE3bl, MPOBEPATh HX SKCIEPUMEHTAIBLHBIMU
cpencTBamMu, (GoOpMyIupys Ledb HCCICIOBAHMS, aHAJU3UPOBATH IMOJYYCHHBIC
PE3YNIbTaThI U JeNaTh BBIBOJIBL;

YMEHHE Yy4acTBOBaTh B y4E€OHO-MCCIIEIOBATEILCKOM paboTe Mo OMOJIOTuH,
HKOJIOTUM U METUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJIbHBIX HAayYHbIX OOILECTB, U
nyOJIMYHO  TPEICTaBIATh  MOJYYEHHBIE  PEe3yNbTaThl Ha  YYEHHUYECKHX
KOH(epeHusX;

YMEHHE OIICHWBATh JTHUYECKHUE AacCIEeKThl COBPEMEHHBIX HCCIICIOBAaHUI B
obrmactu  Ouonormu ¥ MEOUIHMHBI  (KJIOHHMPOBaHHE,  HCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HANpPaBIEHHOEC M3MEHEHHWE T€HOMa U CO3/JaHHE TPAHCTCHHBIX
OpraHUu3MOB);



YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccuoHambHON
JESITEIBHOCTH B 00JIaCTH OMOJIOTUH, MEAMIIUHBI, OMOTEXHOJIOTHH, BETEpUHAPUH,
CEJIbCKOTO XO34KCTBA, MUILEBOM MPOMBIIIICHHOCTH, YIIyOIsITh MO3HABATEIbHBIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH npodeccuu 1
NPOJOJDKEHHE  OMOJOrHYecKoro oOpa3oBaHMs B OpraHu3alUsaX CpeaHEro
po(eCCHOHATEHOTO U BHICIIETO 00Opa30BaHUAI.

[IpenMeTHbIe pe3ynbTaThl OCBOEHUsI yueOHOro mpeamera «buonorus» B 11
Klacce NOJIKHBI OTPaKAaTh:

cOPMHPOBAHHOCTh 3HAHUW O MECT€ W pPOJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTUHBI MHpa, B IMO3HAHWHM 3aKOHOB TPHUPOABI M PEIICHUH SKOJOTHYCCKUX
npoOJieM 4YenoBeYecTBa, a TaKkKe B PEIICHHH BOIMPOCOB PAIMOHAIBHOTO
MPUPOOIOIH30BaHUs, U B (DOPMUPOBAHUM IIEHHOCTHOTO OTHOIICHUS K MPHUPO/IE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUICKUX M 3apyOekKHBIX yUEHBIX-OMOJIOrOB B
pa3BUTHE OUOJIOTHUH;

YMEHHE BJAJETh CHUCTEMOW OMONOTMYECKUX 3HAHWW, KOTOpas BKIIOYACT
OTIpEAENCHNS] W TIOHMMAaHHE CYIIHOCTH OCHOBOIIOJNATAIONINX OMOJIOTHYECKUX
TEPMUHOB M TOHATHM (BHJ, dKOCUCTeMa, Ouocdepa), OHOIOrHUYECKHUE TEOpUHU
(aBomonionHas teopust Y. JlapBuHa, CHHTETUYECKAs TEOPHs DBOJIOIMH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsX U HampaBieHuUsx sBoitonnu, B.M. Bepnajackoro — o
ounocdepe), 3akoHbl (reHeruueckoro paBHoBecust [[x. Xapau u B. BaitnOepra,
3apoabiieBoro cxojacrea K. M. bopa), mpaBuna (munumyma HO. Jlubuxa,
HKOJIOTHYECKON MHpaMUJIbl DHEpPruM), rumnoressl (rumoresa «mupa PHK» V.
['un6epra);

YMEHHE  BJaJ€Th  OCHOBHBIMH  METOAaMH  HAyYHOTO  MO3HAHMUS,
UCTIOJIb3YEMBIMU B OMOJIOTHYECKUX MCCIIEIOBAHUSIX KUBBIX 00BEKTOB M SKOCUCTEM
(omucanue, M3MepeHue, HaOIIOJCHHE, JKCIIEPUMEHT), CIOCOO0aMH BBISIBICHUS U
OIICHKH aHTPOIIOTCHHBIX NM3MEHEHU B IPUPO/IE;

YMEHHE BBIICISITh CYIICCTBCHHBIE TMPHU3HAKUA: BHJIOB, OHOrEOIIEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIOIIETO, JBUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOT'O ot0opa, AJIJIOTIaTPHYECKOTO u CUMIATPUIECKOTO
BUI000pA30BaHUs, BIUSHUS JABWKYIITUX CHJI SBOJIONUY HA TEHO(POH T TIOMYJISIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpejie OOMTaHUs, YepeIOBAaHUs HAMPaBIICHUN
IBOJIIOIINU, KPYTOBOPOTA BEIIECTB U MTOTOKA YHEPTUH B IKOCHUCTEMAX;

YMEHHE YCTaHABJIMBATH B3aUMOCBSI3M MEXKAYy TPOIECCAMH DBOJIOIHH,
JBIDKYIIMMH CHJIAaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMHU PA3JIMYHBIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBISTH  OTJIMUWTEIBHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIOCOOJICHHOCTh BHUJIOB K cpelie OOUTaHMs, a0MOTHYECKUX M OMOTUYECKUX



KOMITOHEHTOB  JKOCHCTEM, B3aWMOCBS3€d OpPraHU3MOB B  COOOIIECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIUE APTYMEHTHI, OHWOJOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTAHUS, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAHCHHS MHOT000pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHMSI IIPUPOJIBI M USTIOBEUYECTBRA;

yMEHHUE peliaTh OMOJIOTUYECKUE 3aa4, BISABISTh IPUUUHHO-CIIEICTBEHHbBIC
CBSI3U MEXKJy UCCIIEAYEMbIMU OMOJOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M IPaKTUYECKHUE padOThl, COOIHOIAThH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPSITh HUX OSKCIEPUMEHTAILHBIMU
cpencrBamu, GOpMyIHpYs I1elb HCCIEIOBAaHUS, aHAJTU3UPOBATH IOIYUYCHHBIC
PE3YNBTATHI U ACNIaTh BHIBOJBL;

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIoruw,
OKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, W
nyONUYHO  TPEACTaBIATH  TOJYYCHHBbIE  pe3yJbTaThl Ha  YYEHHYECKHUX
KOH(DepeHusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TTPOUCXOKICHNUN JKU3HU, YETOBEKa
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUIX M CIOCO0axX MpeaoTBpaICHUS
ri100aabHBIX M3MEHEHUH B Ouocdepe;

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiedl mpodeccHoHaTIbHON
JESATETLHOCTH B 00JIaCTH OMOJIOTHH, SKOJIOTUU, IPUPOIOTIONB30BaAHUS, METUIIUHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBITIUICHHOCTH, YTIYyOJIATh TI03HABATEIbHBI WHTEpPEC, HAIMpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  Tpodeccurt U MPOJODKEHHE
OMOJIOTUYECKOTO 00pa30BaHUs B OPTaHMU3AIUSAX CPEAHETO MPOhEeCcCHOHATHHOTO U
BBICIIIETO0 00Opa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
N HanmenoBann Koum4yecTBo yacos
" e pa3zesioB H
n/ Tem Bcer Koutpoabn Ipakruyeck  DJIeKTPOHHBbIE (IMPPOBLIE) 00pa3oBaTeIbHbIE PECYPChI
n 0 ble paboThI ue padboTsbl

NPOrpamMMbl
Poccuiickas anekTpoHHas mkona https://resh.edu.ru 1C:¥Ypok:
DJNEeKTpOHHBIE y4eOHbIC MaTePHAIIBI

buosnorus xak . . . . .

nayka 1 0 0 thps://urok.lc.ru/I|brarv/b|oloqv/b|oloqwa 10_klass_eorl_0/?ysclid=Ilye7yqgf
61642410941 dokchopn MaTEpakTUBHBIN y4eOHUK
https://foxford.ru/wiki/biologiya
Poccuiickas anekTpoHHas mkona https://resh.edu.ru 1C:Ypok:

XKussie DNeKTpOHHbIE yueOHbIE MaTepUabl

CUCTEMBI U UX 2 0 0 https://urok.1c.ru/library/biology/biologiya 10_klass_eorl 0/?ysclid=Ilye7yqf

HA3y4YECHHUE 61642410941 doxcdopa MHTepakTUBHBIN yueOHUK
https://foxford.ru/wiki/biologiya
Poccuiickas anexkrponHas mkouia https://resh.edu.ru 1C:Ypoxk:
DNeKTpOHHbIE yueOHbIE MaTepUaIbl

buonorus . . . . .

TETKIL 2 0 0.5 https://urok.1c.ru/library/biology/biologiya_10_klass_eorl_0/?ysclid=llye7yqf
61642410941 doxcdopa MHTepakTUBHBIN yueOHUK
https://foxford.ru/wiki/biologiya
Poccuiickas anexkrponHas mkosia https://resh.edu.ru 1C:Ypoxk:

XuUMHYECKas DNeKTpOHHBIE yueOHbIE MaTepPHAIIbI

OpraHu3alus 10 0 1 https://urok.1c.ru/library/biology/biologiya 10 klass _eorl 0/?ysclid=Ilye7yqf

KIIETKH 61642410941 doxcdopa MHTepakTUBHBIN yueOHUK
https://foxford.ru/wiki/biologiya

CrpoeHnue u 8 0 5 Poccuiickas anexkrponHas mkosia https://resh.edu.ru 1C:Ypoxk:

byHKIAHA

DneKTpOHHbIE yueOHbIe MaTeprabl



https://resh.edu.ru/
https://urok.1c.ru/library/biology/biologiya_10_klass_eor1_0/?ysclid=llye7yqf6i642410941
https://urok.1c.ru/library/biology/biologiya_10_klass_eor1_0/?ysclid=llye7yqf6i642410941
https://foxford.ru/wiki/biologiya
https://resh.edu.ru/
https://urok.1c.ru/library/biology/biologiya_10_klass_eor1_0/?ysclid=llye7yqf6i642410941
https://urok.1c.ru/library/biology/biologiya_10_klass_eor1_0/?ysclid=llye7yqf6i642410941
https://foxford.ru/wiki/biologiya
https://resh.edu.ru/
https://urok.1c.ru/library/biology/biologiya_10_klass_eor1_0/?ysclid=llye7yqf6i642410941
https://urok.1c.ru/library/biology/biologiya_10_klass_eor1_0/?ysclid=llye7yqf6i642410941
https://foxford.ru/wiki/biologiya
https://resh.edu.ru/
https://urok.1c.ru/library/biology/biologiya_10_klass_eor1_0/?ysclid=llye7yqf6i642410941
https://urok.1c.ru/library/biology/biologiya_10_klass_eor1_0/?ysclid=llye7yqf6i642410941
https://foxford.ru/wiki/biologiya
https://resh.edu.ru/

KJIETKU https://urok.1c.ru/library/biology/biologiya 10 klass eorl 0/?ysclid=Ilye7yqf
61642410941 doxcdopa MHTEpakTUBHBIN yaeOHUK
https://foxford.ru/wiki/biologiya

O6men Poccuiickas snexrponHas mkosna https://resh.edu.ru 1C:Ypoxk:

BCIICCTB U DNIeKTPOHHBIC YICOHBIC MaTEPHAITBI

MpEeBpALLCHUE 9 1 1 https://urok.1c.ru/library/biology/biologiya 10 klass eorl 0/?ysclid=Ilye7yqf
SHEPIruu B 61642410941 ®okcdopa MHTEpakTUBHBIN YI€OHUK

KJIETKE https://foxford.ru/wiki/biologiya

Poccuiickas anexkrponHas mkosia https://resh.edu.ru 1C:Ypoxk:
Hacnencrsenna

s1 ”H(OPMAIIHS
U peayn3anus

DJNEeKTpOHHBIE y4eOHbIE MaTePHAIIBI
9 0 0.5 https://urok.1c.ru/library/biology/biologiya_10_klass_eorl_0/?ysclid=Ilye7yqf
61642410941 doxcdopa MHTEpaKTHBHBIN yIeOHUK

ee B IUIeTie https://foxford.ru/wiki/biologiya
Poccuiickas anexkrponHas mikosa https://resh.edu.ru 1C:Ypoxk:
N DneKTpOHHbIE yueOHbIE MaTepUabl

6 1 1 https://urok.1c.ru/library/biology/biologiya 10 klass eorl 0/?ysclid=Ilye7yqf
61642410941 dokchopn MHTEpakTUBHBIN YUEOHUK
https://foxford.ru/wiki/biologiya

IOHKJI KICTKH

Poccuiickas anexkrponHas mikosa https://resh.edu.ru 1C:Ypoxk:

Crpoenue n DneKTpOHHbIE yueOHbIE MaTepUaIbl
byHKIIUU 17 1 15 https://urok.1c.ru/library/biology/biologiya_10 klass_eorl_0/?ysclid=llye7yqf
OpraHu3MOB 61642410941 dokchopn MHTEpakTUBHBIN y4eOHUK

https://foxford.ru/wiki/biologiya

Poccniickas anekTpoHHas mkona https://resh.edu.ru 1C:Ypok:

PasmHOXeHUE 1 DneKTpOHHbIE yueOHbIe MaTeprabl
pa3BUTHE 8 0 15 https://urok.1c.ru/library/biology/biologiya 10 klass _eorl 0/?ysclid=Ilye7yqf
OpraHu3MOB 61642410941 dokchopn MHTEpakTUBHBIN y4eOHUK

https://foxford.ru/wiki/biologiya

I'enernxa — Poccuiickas snexrponHas mkona https://resh.edu.ru 1C:Ypoxk:
Hayka o DneKTpOHHbIE yueOHbIe MaTeprabl



https://urok.1c.ru/library/biology/biologiya_10_klass_eor1_0/?ysclid=llye7yqf6i642410941
https://urok.1c.ru/library/biology/biologiya_10_klass_eor1_0/?ysclid=llye7yqf6i642410941
https://foxford.ru/wiki/biologiya
https://resh.edu.ru/
https://urok.1c.ru/library/biology/biologiya_10_klass_eor1_0/?ysclid=llye7yqf6i642410941
https://urok.1c.ru/library/biology/biologiya_10_klass_eor1_0/?ysclid=llye7yqf6i642410941
https://foxford.ru/wiki/biologiya
https://resh.edu.ru/
https://urok.1c.ru/library/biology/biologiya_10_klass_eor1_0/?ysclid=llye7yqf6i642410941
https://urok.1c.ru/library/biology/biologiya_10_klass_eor1_0/?ysclid=llye7yqf6i642410941
https://foxford.ru/wiki/biologiya
https://resh.edu.ru/
https://urok.1c.ru/library/biology/biologiya_10_klass_eor1_0/?ysclid=llye7yqf6i642410941
https://urok.1c.ru/library/biology/biologiya_10_klass_eor1_0/?ysclid=llye7yqf6i642410941
https://foxford.ru/wiki/biologiya
https://resh.edu.ru/
https://urok.1c.ru/library/biology/biologiya_10_klass_eor1_0/?ysclid=llye7yqf6i642410941
https://urok.1c.ru/library/biology/biologiya_10_klass_eor1_0/?ysclid=llye7yqf6i642410941
https://foxford.ru/wiki/biologiya
https://resh.edu.ru/
https://urok.1c.ru/library/biology/biologiya_10_klass_eor1_0/?ysclid=llye7yqf6i642410941
https://urok.1c.ru/library/biology/biologiya_10_klass_eor1_0/?ysclid=llye7yqf6i642410941
https://foxford.ru/wiki/biologiya
https://resh.edu.ru/

HACJIEICTBEHHO https://urok.1c.ru/library/biology/biologiya 10 klass eorl 0/?ysclid=Ilye7yaf
CTH U 61642410941 ®okchopn MaTEpakKTUBHBIN YI4eOHUK
H3MEHYHBOCTH https://foxford.ru/wiki/biologiya
OpraHU3MOB
Poccuiickas anexkrponHas mkosia https://resh.edu.ru 1C:Ypoxk:
3aKOHOMEPHOCT
" DNEeKTpOHHBIE yuyeOHbIe MaTepPHAIIbI
12 HACIEICTBEHHO 10 1 https://urok.1c.ru/library/biology/biologiya 10 klass eorl 0/?ysclid=Ilye7yqf
A 61642410941 ®oxcdopn MHTEpaKTHBHBIN yaeOHUK
o https: //foxford.ru/wiki/biologiya
Poccuiickas anexkrponnas mikosia https://resh.edu.ru 1C:Ypoxk:
3aKOHOMEPHOCT OneKTpoHHbIE ydeOHbIE MaTEPHAIIbI

13 u 6 1 https://urok.1c.ru/library/biology/biologiya 10 klass eorl 0/?ysclid=Ilye7yqf

U3MEHYUBOCTH 61642410941 doxcdopa MHTEpaKTHBHBIN yIeOHHK
https://foxford.ru/wiki/biologiya
Poccuiickas anexkrponHas mikosa https://resh.edu.ru 1C:Ypoxk:
DneKTpOHHbIE yueOHbIE MaTepUaIbl

I'eneTuka . . . . .

14 qerToBeKA 3 0.5 https://urok.1c.ru/library/biology/biologiya 10 klass eorl 0/?ysclid=Ilye7yqf
61642410941 dokchopn MHTEpaKTUBHBIN YUEOHUK
https://foxford.ru/wiki/biologiya
Poccuiickas anexkrponHas mkosa https://resh.edu.ru 1C:Ypoxk:
DneKTpOHHbIE yueOHbIe MaTeprabl

Cenexkuus . . . . .
15 4 1 https://urok.1c.ru/library/biology/biologiya 10 klass eorl 0/?ysclid=Ilye7yqf
OpraHU3MOB . N
61642410941 dokchopn MHTEpakTUBHBIN y4eOHUK
https://foxford.ru/wiki/biologiya
Poccniickas anekTponHas mkona https://resh.edu.ru 1C:Ypok:
buorexnonorus
" DneKTpOHHbIE yueOHbIe MaTeprabl
16 CHHTETIICCKAS 4 0 https://urok.1c.ru/library/biology/biologiya_10 klass_eorl 0/?ysclid=Ilye7yqf
5 61642410941 ®okchopn NHTEpakTUBHBIN YIE€OHUK
roorua https://foxford.ru/wiki/biologiya
17 PeszepBHOE 1 0 Poccuiickas anekTponHas mkona https://resh.edu.ru 1C:Ypok:



https://urok.1c.ru/library/biology/biologiya_10_klass_eor1_0/?ysclid=llye7yqf6i642410941
https://urok.1c.ru/library/biology/biologiya_10_klass_eor1_0/?ysclid=llye7yqf6i642410941
https://foxford.ru/wiki/biologiya
https://resh.edu.ru/
https://urok.1c.ru/library/biology/biologiya_10_klass_eor1_0/?ysclid=llye7yqf6i642410941
https://urok.1c.ru/library/biology/biologiya_10_klass_eor1_0/?ysclid=llye7yqf6i642410941
https://foxford.ru/wiki/biologiya
https://resh.edu.ru/
https://urok.1c.ru/library/biology/biologiya_10_klass_eor1_0/?ysclid=llye7yqf6i642410941
https://urok.1c.ru/library/biology/biologiya_10_klass_eor1_0/?ysclid=llye7yqf6i642410941
https://foxford.ru/wiki/biologiya
https://resh.edu.ru/
https://urok.1c.ru/library/biology/biologiya_10_klass_eor1_0/?ysclid=llye7yqf6i642410941
https://urok.1c.ru/library/biology/biologiya_10_klass_eor1_0/?ysclid=llye7yqf6i642410941
https://foxford.ru/wiki/biologiya
https://resh.edu.ru/
https://urok.1c.ru/library/biology/biologiya_10_klass_eor1_0/?ysclid=llye7yqf6i642410941
https://urok.1c.ru/library/biology/biologiya_10_klass_eor1_0/?ysclid=llye7yqf6i642410941
https://foxford.ru/wiki/biologiya
https://resh.edu.ru/
https://urok.1c.ru/library/biology/biologiya_10_klass_eor1_0/?ysclid=llye7yqf6i642410941
https://urok.1c.ru/library/biology/biologiya_10_klass_eor1_0/?ysclid=llye7yqf6i642410941
https://foxford.ru/wiki/biologiya
https://resh.edu.ru/

BpeMst DNeKTpOHHBIE yuyeOHbIe MaTePHAIIbI
https://urok.1c.ru/library/biology/biologiya_10 klass_eorl 0/?ysclid=Ilye7yqf
61642410941 doxcdopa MHTEpakTUBHBIN yaeOHUK
https://foxford.ru/wiki/biologiya
OBIIEE
KOJIMYECTBO
YACOB IIO 102 13

I[TPOT'PAMME



https://urok.1c.ru/library/biology/biologiya_10_klass_eor1_0/?ysclid=llye7yqf6i642410941
https://urok.1c.ru/library/biology/biologiya_10_klass_eor1_0/?ysclid=llye7yqf6i642410941
https://foxford.ru/wiki/biologiya

11 KJIACC

HaumMmeHoBaHUe KoauyecTBO 9acoB
Jl:;-)n pas3ieIoB U TEM Beero Konrpoabubie  IlpakTuuyeckue  IJIEKTPOHHBIE (HM(POBLIE) 00pazoBaTeIbHbIE PECYPCHI
NPOrpaMmMbl padoThbI padoTbI
Poccuiickas anexkrponHas mkosia https://resh.edu.ru 1C:Ypoxk:
3apox/eHne u DNEeKTPOHHBIC YIeOHBIC MaTEPUAIIBI
pa3Butne https://urok.1c.ru/library/biology/biologiya 11 klass/?FILTER=Y
1 SBOJIFOIIMOHHBIX 4 0 bAIlIProps=1 IBLOCK_SECTION_ ID=624 Q=
MpEeJICTaBICHUH B SUBJECTS%5B%5D=1287 CLASSES%5B%5D=919 CHECK=
Ouosoruun dokchopa MHTepaKTUBHBIN yUSOHHUK
https://foxford.ru/wiki/biologiya
Poccuiickas anexkrponHas mkosia https://resh.edu.ru 1C:Ypoxk:
DneKTpOHHbIE yueOHbIE MaTepUabl
M https://urok.1c.ru/library/biology/biologiya 11 klass/?FILTER=Y
2 _KPOSBROIOINDL M 14 0 2 bAllProps=1 IBLOCK_SECTION_ID=624 Q=
©¢ PESyIIbTATHI SUBJECTS%5B%5D=1287 CLASSES%5B%5D=919 CHECK=
®okcopa NHTepakTUBHBINA yUeOHUK
https://foxford.ru/wiki/biologiya
Poccuiickas anexkrponHas mkouia https://resh.edu.ru 1C:Ypoxk:
DNeKTpOHHBIE yueOHbIe MaTepUabl
M https://urok.1c.ru/library/biology/biologiya 11 klass/?FILTER=Y
3 AXPOIBOIOIHL H 6 1 0 bAllProps=1 IBLOCK_SECTION_ID=624 Q=
©¢ PESyIIbTATHI SUBJECTS%5B%5D=1287 CLASSES%5B%5D=919 CHECK=
dokchopa MHTEpakTUBHBINA YIEOHUK
https://foxford.ru/wiki/biologiya
b Poccuiickas anexkrponHas mkosa https://resh.edu.ru 1C:Ypoxk:
POUCXOXKIEHUE U
4 pa3BHTHE KU3HH Ha 15 1 15 DNeKTpOHHBIE yueOHbIe MaTepUabl

3emiie

https://urok.lc.ru/library/biology/biologiya 11 klass/?FILTER=Y
bAIllProps=1 IBLOCK SECTION ID=624 Q=



https://resh.edu.ru/
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://foxford.ru/wiki/biologiya
https://resh.edu.ru/
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://foxford.ru/wiki/biologiya
https://resh.edu.ru/
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://foxford.ru/wiki/biologiya
https://resh.edu.ru/
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=

SUBJECTS%5B%5D=1287 CLASSES%5B%5D=919 CHECK=
dokchopa MHTEpakTUBHBINA YIEOHUK
https://foxford.ru/wiki/biologiya

Poccuiickas anexkrponHas mkosia https://resh.edu.ru 1C:Ypoxk:
DNEeKTpOHHBIE y4yeOHbIe MaTepPHAIIbI

IIpoucxoxaenue https://urok.1c.ru/library/biology/biologiya 11 klass/?FILTER=Y
4eJI0OBEKA — 10 1 bAIllProps=1 IBLOCK_SECTION 1D=624 Q=
AHTPOIIOreHE3 SUBJECTS%5B%5D=1287 CLASSES%5B%5D=919 CHECK=
dokchopa MHTEpaKTUBHBINA YIEOHUK
https://foxford.ru/wiki/biologiya
OKkonorus — Hayka
o Poccuiickas anexkrponHas mkosia https://resh.edu.ru 1C:Ypoxk:
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https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://foxford.ru/wiki/biologiya
https://resh.edu.ru/
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://foxford.ru/wiki/biologiya
https://resh.edu.ru/
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=

SUBJECTS%5B%5D=1287 CLASSES%5B%5D=919
CHECK= ®okchopa MHTEpaKTUBHBIN yueOHUK
https://foxford.ru/wiki/biologiya

Ucropus 3emiu u

MeTOzbI 8 Poccuiickas snekTponHas mikosa https://resh.edu.ru
H3yqCHHA. 1C:Ypok: DnekTpoHHbIE yUeOHbIE MaTepUAIIbI
JlaboparopHast https://urok.1c.ru/library/biology/biologiya_ 11 klass/?FIL
29 pabora «3yuyenue 0.5 TER=Y bAIllProps=1 IBLOCK_SECTION_1D=624 Q=
U OMHCaHue SUBJECTS%5B%5D=1287 CLASSES%5B%5D=919
HCKOIIaeMbIX CHECK= ®oxkchopn MHTepakTUBHBIN YICOHUK
OCTaTKOB JIPEBHHUX https://foxford.ru/wiki/biologiya
OpPTaHU3MOBY
Poccuiickas anextpoHHas mkosa https://resh.edu.ru
1C:Ypok: DnekTpoHHbIE yUeOHbIE MaTepUaIIbI
HauanpHble oTars https://urok.1c.ru/library/biology/biologiya_11 klass/?FIL
30 OpraHUYEeCcKOM TER=Y bAIlIProps=1 IBLOCK_SECTION_ID=624 Q=
3BOJIIOLIMU SUBJECT S%5B%5D=1287 CLASSES%5B%5D=919
CHECK= ®okchopa MHTepaKTUBHBIN yueOHUK
https://foxford.ru/wiki/biologiya
Poccuiickas anexTpoHHas mkoda https:/resh.edu.ru
1C:Vpok: DnekTpoHHbIe yueOHble MaTepHabl
SBOTIOLHS https://urok.1c.ru/library/biology/biologiya 11 klass/?FIL
31 TER=Y bAIllProps=1 IBLOCK_SECTION_I1D=624 Q=
JyKapuot SUBJECTS%5B%5D=1287 CL ASSES%5B%5D=919
CHECK= ®okchopa MHTepakTUBHBIN yueOHUK
https://foxford.ru/wiki/biologiya
OcHOBHBIE STaIBI Poccuiickas snekTpoHHas mkosna https://resh.edu.ru
32 9BOJIFOLIMH 05 1C:Ypok: DneKkTpoHHbIE yueOHbIE MaTepUAIIbI
paCTUTENBHOTO https://urok.1c.ru/library/biology/biologiya_11_klass/?FIL

MUpa.

TER=Y bAIlIProps=1 IBLOCK_SECTION_ID=624 Q=



https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://foxford.ru/wiki/biologiya
https://resh.edu.ru/
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://foxford.ru/wiki/biologiya
https://resh.edu.ru/
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://foxford.ru/wiki/biologiya
https://resh.edu.ru/
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://foxford.ru/wiki/biologiya
https://resh.edu.ru/
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=

[IpakTnueckas
pabora «3yuenue
0COOEHHOCTEMH
CTPOCHHUSI paCTCHHIA
Pa3HbIX OTJEIOBY»

OCHOBHBIE 3TaIbI

SUBJECTS%5B%5D=1287 CLASSES%5B%5D=919
CHECK= ®okchopa MHTEpaKTUBHBIN yueOHUK
https://foxford.ru/wiki/biologiya

Pocculickas siekTpoHHas mkosna https://resh.edu.ru
1C:¥Ypok: DnekTpoHHbIe yueOHbIE MaTEpUaIbl
https://urok.1c.ru/library/biology/biologiya 11 klass/?FIL

33 HBOJIIOLIMH TER=Y bAIllProps=1 IBLOCK_SECTION_ID=624 Q=
YKUBOTHOT'O MHUpa SUBJECTS%5B%5D=1287 CLASSES%5B%5D=919
CHECK= ®okchopa NMHTepakTUBHBIN yueOHUK
https://foxford.ru/wiki/biologiya
OBOIIOLUS
KHBOTHBIX. Poccuiickas anextpoHHas mkosa https://resh.edu.ru
TpakTHueckas 1C:Vpok: SHCKTI-)OHHLIe- yqe6H}_,Ie MaTepHabl
6ota «M3vacHe https://urok.1c.ru/library/biology/biologiya 11 klass/?FIL
34 pa y[i 0.5 TER=Y bAIlIProps=1 IBLOCK_SECTION_ID=624 Q=
0COOEHHOCTEHN
SUBJECT S%5B%5D=1287 CLASSES%5B%5D=919
CTPOCHIA CHECK= ®okchopa MHTepaKTUBHBIN yueOHUK
TIO3BOHOMHBIX https://foxford.ru/wiki/biologiya
KUBOTHBIX)»
Poccuiickas snekTpoHHas mkodna https://resh.edu.ru
1C:VYpok: DnekTpoHHbIe yueOHbIe MaTepUabl
PassuTne xu3un Ha https://urok.1c.ru/library/biology/biologiya 11_klass/?FIL
35 3emJie IO 3paM U TER=Y bAIllProps=1 IBLOCK_SECTION_I1D=624 Q=
nepuoiam SUBJECTS%5B%5D=1287 CLASSES%5B%5D=919
CHECK= ®okchopa NHTepakTUBHBINA yueOHUK
https://foxford.ru/wiki/biologiya
MaccoBblie Pocculickas snekTpoHHas mkosa https://resh.edu.ru
36 BBIMUPAHUS — 1C:Ypok: DieKTpoHHbIE Y4eOHBIC MaTePUAITBI
JKOJIOTUYECKHE https://urok.1c.ru/library/biology/biologiya 11 klass/?FIL



https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://foxford.ru/wiki/biologiya
https://resh.edu.ru/
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://foxford.ru/wiki/biologiya
https://resh.edu.ru/
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://foxford.ru/wiki/biologiya
https://resh.edu.ru/
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://foxford.ru/wiki/biologiya
https://resh.edu.ru/
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=

KPHU3HCHI IPOLLIOrO

TER=Y bAIllProps=1 IBLOCK SECTION_ 1D=624 Q=
SUBJECTS%5B%5D=1287 CLASSES%5B%5D=919
CHECK= ®okchopa UHTepakTUBHBIN YIC€OHUK
https://foxford.ru/wiki/biologiya

Poccuiickas anextponHas mkosa https://resh.edu.ru
1C:Ypok: DieKTpoHHbIE YIeOHBIC MaTePUAIbI

CoBpeMeHHbIN ] i e
o https://urok.1c.ru/library/biology/biologiya 11 klass/?FIL
AKOJIOTUYECKUN
37 TER=Y bAIllProps=1 IBLOCK SECTION ID=624 Q=
Kp“;m’ cro SUBJECTS%5B%5D=1287 CLASSES%5B%5D=919
OCODCHHOCTH CHECK= ®okcdopa NMHTepakTUBHBIN yueOHHUK
https://foxford.ru/wiki/biologiya
Pocculickas snekTpoHHas mkodna https://resh.edu.ru
CoBpemerHas 1C:Vpok: 3JI€KT}-)OHHI)IG- yT-Ie6HI?Ie MaTepHabl
cHeTeMa https://urok.1c.ru/library/biology/biologiya 11 klass/?FIL
38 TER=Y bAIllProps=1 IBLOCK SECTION ID=624 Q=
OpTaHHHeCcKoro SUBJECTS%5B%5D=1287 CLASSES%5B%5D=919
fpoTIoro CHECK= ®okchopa MHTepakTUBHBINA yueOHUK
https://foxford.ru/wiki/biologiya
Pocculickas snekTpoHHas mkosna https://resh.edu.ru
OCHOBHEIC 1C:Vpok: 3JI€KTI-)OHHI)I€- yT-Ie6HI->IC MaTepHabl
https://urok.1c.ru/library/biology/biologiya 11 klass/?FIL
CUCTEMATHNUYCCKHUC
39 TER=Y bAIllProps=1 IBLOCK SECTION ID=624 Q=
TPyTEt SUBJECTS%5B%5D=1287 CLASSES%5B%5D=919
OprafHsMoB CHECK= ®okchopa NHTepakTUBHBINA yueOHHUK
https://foxford.ru/wiki/biologiya
Poccuiickas snekTpoHHas mkosna https://resh.edu.ru
1C:Ypok: DnekTpoHHbIE yueOHbIE MaTepUaIIbI
40 AHTPOIOJIOTHS — https://urok.1c.ru/library/biology/biologiya 11 klass/?FIL

HayKa O 4eJIOBEKe

TER=Y bAIlIProps=1 IBLOCK_SECTION_ID=624 Q=
SUBJECTS%5B%5D=1287 CLASSES%5B%5D=919
CHECK= ®okchopn UHTepakTUBHBIN YIC€OHUK



https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://foxford.ru/wiki/biologiya
https://resh.edu.ru/
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://foxford.ru/wiki/biologiya
https://resh.edu.ru/
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://foxford.ru/wiki/biologiya
https://resh.edu.ru/
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://foxford.ru/wiki/biologiya
https://resh.edu.ru/
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=

PasButne
MpEJICTaBICHUMN O

https://foxford.ru/wiki/biologiya

Pocculickas snekTpoHHas mkoda https://resh.edu.ru

1C:Ypok: DieKTpoHHbIE YUeOHbIC MaTePUAITbI
https://urok.1c.ru/library/biology/biologiya 11 klass/?FIL

41 . TER=Y bAIllProps=1 IBLOCK_SECTION_1D=624 Q=
HIPOHEROMICHIH SUBJECTS%5B%5D=1287 CL ASSES%5B%5D=919
HeroBeKa CHECK= ®okchopa UHTepakTUBHBIN YIC€OHUK

https://foxford.ru/wiki/biologiya
Mecro yenoBeka B
cucTeMe
OpraHu4eCKoro Poccuiickas anextpoHHas mkosa https://resh.edu.ru
Mupa. 1C:Ypok: DneKTpoHHbIE YUeOHbIE MaTepHAIIbI
Jlaboparopuast https://urok.1c.ru/library/biology/biologiya 11 klass/?FIL

42 pabora «3y4ucHue 0.5 TER=Y bAIllProps=1 IBLOCK_SECTION_ID=624 Q=
0COOEHHOCTEHN SUBJECTS%5B%5D=1287 CLASSES%5B%5D=919
CTPOEHHS CKeJleTa CHECK= ®oxkcdopa MHTepakTUBHBIN yUeOHUK
YyeJIOBEKa, httDS//fOXfordrU/Wlkl/blOIOCH\/a
CBSI3aHHBIX C
PSIMOX0XKICHUEM»

43 JIBrKyIpe Cuisl ®okcopa UHTepakTUBHBINA yUeOHUK
aHTPOIIOreHE3a https://foxford.ru/wiki/biologiya
CooTHomeHne
OMOJIOTUYECKUX U .

44 COLMANTEHEX ®oxkchopa NUHTepakTUBHBIN YUEOHHK

" https://foxford.ru/wiki/biologiya
(bakToOpoB B
aHTPOIIOTeHe3e

45 OcHOBHbIE CTaIUN ®oxkchopa NUHTepakTUBHBIN YUEOHUK
aHTPOTIOTEHE3A https://foxford.ru/wiki/biologiya

46 ITaneoreneruka u ®oxkchopa UHTepakTUBHBIN YUEOHUK



https://foxford.ru/wiki/biologiya
https://resh.edu.ru/
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
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https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://foxford.ru/wiki/biologiya
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=

IIyCTBIHb https://foxford.ru/wiki/biologiya
DneKTpOHHbIE yueOHbIe MaTepUabl
https://urok.1c.ru/library/biology/biologiya 11_klass/?FIL
79 AHTpPOIIOT€HHbIE TER=Y bAIlIProps=1 IBLOCK_SECTION_ID=624 Q=
9KOCHCTEMBI SUBJECTS%5B%5D=1287 CLASSES%5B%5D=919
CHECK= ®okchopa UHTepakTUBHBIN YIC€OHUK
https://foxford.ru/wiki/biologiya
VPGOIKOCHCTEMBL. DNeKTPOHHbIE yq_e6HI)1e Matepuanbl
I https://urok.1c.ru/library/biology/biologiya 11 klass/?FIL
pakTUdecKas
80 paGota «HsyueHie 05 TER=Y bAIllProps=1 IBLOCK_SECTION_ID=624 Q=
SUBJECTS%5B%5D=1287 CLASSES%5B%5D=919
i ormcarie CHECK= ®okchopa MHTEpaKTUBHBIN yu4eOHUK
yPOOIKOCHCTEMBI https://foxford.ru/wiki/biologiya
3aKOHOMEPHOCTH DJNeKTpOHHbIE yueOHbIE MaTepUaIbl
¢opmupoBanus https://urok.1c.ru/library/biology/biologiya_11_Kklass/?FIL
81 OCHOBHBIX TER=Y bAIlIProps=1 IBLOCK_SECTION_ID=624 Q=
B3aMMOAEHCTBUI SUBJECTS%5B%5D=1287 CLASSES%5B%5D=919
OpPraHHU3MOB B CHECK= ®oxkchopn MHTepakTUBHBIN y4eOHUK
3KOCHCTEMAX https://foxford.ru/wiki/biologiya
MexaHu3Mbl
BO3JICUCTBUA
sarps3HenHmil DIIEKTPOHHBIE y‘I-e6HI)Ie .MaTeijaﬂm .
https://urok.1c.ru/library/biology/biologiya_11_klass/?FIL
pa3HbIX TUIOB Ha
82 CyGOpraHI3MEHHOM TER=Y bAllProps=1 IBLOCK SECTION_1D=624 Q=
SUBJECTS%5B%5D=1287 CLASSES%5B%5D=919
» OPTAHIMCHHOM, CHECK= ®okchopa NHTepakTUBHBINA yueOHHUK
TOTYAIHOHHOM https://foxford.ru/wiki/biologiya
9KOCUCTEMHOM
YPOBHSX
83 Bbuocdepa — DJeKTpOHHbIE yueOHbIe MaTepHAaIIbI

o01IeruIaneTapHas

https://urok.lc.ru/library/biology/biologiya 11 klass/?FIL



https://foxford.ru/wiki/biologiya
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://foxford.ru/wiki/biologiya
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://foxford.ru/wiki/biologiya
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://foxford.ru/wiki/biologiya
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://foxford.ru/wiki/biologiya
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=

000s104yKa 3emuu

TER=Y bAIllProps=1 IBLOCK SECTION_ 1D=624 Q=
SUBJECTS%5B%5D=1287 CLASSES%5B%5D=919
CHECK= ®okchopa UHTepakTUBHBIN YIC€OHUK
https://foxford.ru/wiki/biologiya

doxkchopa UHTEpaKTUBHBIN YICOHUK
https://foxford.ru/wiki/biologiya DmekTpoHHbIE Yy4eOHBIC

VYuenue B. 1. MaTepHualbl
84 Bepnaackoro o https://urok.1c.ru/library/biology/biologiya 11 klass/?FIL
ounocdepe TER=Y bAllProps=1 IBLOCK SECTION ID=624 Q=
SUBJECTS%5B%5D=1287 CLASSES%5B%5D=919
CHECK=
DNeKTpOHHbIE yueOHbIE MaTepUaIbl
3 https://urok.1c.ru/library/biology/biologiya 11 klass/?FIL
AKOHOMEPHOCTHU
85 e — TER=Y bAIllProps=1 IBLOCK SECTION ID=624 Q=
SUBJECTS%5B%5D=1287 CLASSES%5B%5D=919
Ouoceprt CHECK= ®okchopa MHTepakTUBHBIN yueOHUK
https://foxford.ru/wiki/biologiya
DNeKTpOHHbIE yueOHbIE MaTepUaIbl
KpyrosopoTsr https://urok.1c.ru/library/biology/biologiya 11 klass/?FIL
86 BEIIECTB U TER=Y bAIllProps=1 IBLOCK SECTION ID=624 Q=
OHMOTreOXUMHUYECKHUE SUBJECTS%5B%5D=1287 CLASSES%5B%5D=919
LIUKJIBI CHECK= ®oxkcdopa MaTepakTHBHBIN yueOHUK
https://foxford.ru/wiki/biologiya
DONeKTpOHHbIE yueOHbIe MaTepUabl
30HANBHOCTH https://urok.1c.ru/library/biology/biologiya 11 klass/?FIL
87 onocdepsl. TER=Y bAIllProps=1 IBLOCK SECTION ID=624 Q=
OCHOBHBIE OHMOMBI SUBJECTS%5B%5D=1287 CLASSES%5B%5D=919
CylIu CHECK= ®okchopa NHTepakTUBHBINA yueOHHUK
https://foxford.ru/wiki/biologiya
88 Y CcTOWYHUBOCTh DIIeKTPOHHBIE Y4eOHBIC MaTePUAITBI

ouocdepsl

https://urok.1c.ru/library/biology/biologiya 11 klass/?FIL



https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://foxford.ru/wiki/biologiya
https://foxford.ru/wiki/biologiya
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
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https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://foxford.ru/wiki/biologiya
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://foxford.ru/wiki/biologiya
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://foxford.ru/wiki/biologiya
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=

TER=Y bAIllProps=1 IBLOCK SECTION 1D=624 Q=
SUBJECTS%5B%5D=1287 CLASSES%5B%5D=919
CHECK= ®okchopa UHTepakTUBHBIN YIC€OHUK
https://foxford.ru/wiki/biologiya

DIIeKTPOHHBIE Y4eOHBIC MaTePUATBI
https://urok.1c.ru/library/biology/biologiya 11 klass/?FIL

DKOJIOTUYECKHUE
89 KpH3HCEL H HX TER=Y bAIllProps=1 IBLOCK_SECTION_ID=624 Q=
SUBJECTS%5B%5D=1287 CLASSES%5B%5D=919
TPHHHHBL CHECK= ®okchopa MHTepakTUBHBIN y4eOHHUK
https://foxford.ru/wiki/biologiya
DJIEKTPOHHBIE yUeOHbIE MAaTEPUAIIBI
BosneiicTaue https://urok.1c.ru/library/biology/biologiya 11_klass/?FIL
TER=Y bAIllProps=1 IBLOCK_SECTION_ID=624 Q=
90 YeJIoBeKa Ha _ _
SUBJECTS%5B%5D=1287 CLASSES%5B%5D=919
Ouocepy CHECK= ®okchopa MHTepaKTUBHBIN yueOHUK
https://foxford.ru/wiki/biologiya
DJeKTPOHHBIE yUeOHBIE MAaTEPUATBI
AHTpOTIOTEHHO® https://urok.1c.ru/library/biology/biologiya_11_klass/?FIL
01 BO3JICHCTBHUE HA TER=Y bAIlIProps=1 IBLOCK_SECTION_ID=624 Q=
pacTUTENBHBIN 1 SUBJECTS%5B%5D=1287 CLASSES%5B%5D=919
YKUBOTHBIN MUD CHECK= ®oxkchopn MaTepakTUBHBIN yd4eOHUK
https://foxford.ru/wiki/biologiya
DOneKTpOHHbIe yueOHbIe MaTepHabl
https://urok.1c.ru/library/biology/biologiya_11_klass/?FIL
92 Oxpatia mpHPOE! TER=Y bAIllProps=1 IBLOCK_SECTION_I1D=624 Q=
SUBJECTS%5B%5D=1287 CLASSES%5B%5D=919
CHECK= ®okchopa NHTepakTUBHBINA yueOHHUK
https://foxford.ru/wiki/biologiya
OcHOBHBIE DJEeKTpOHHbIE yueOHbIe MaTepHAaIIbI
93 TIPUHITATIBI https://urok.1c.ru/library/biology/biologiya 11 klass/?FIL

YCTOHYUBOTO

TER=Y bAIlIProps=1 IBLOCK_SECTION_ID=624 Q=



https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://foxford.ru/wiki/biologiya
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://foxford.ru/wiki/biologiya
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://foxford.ru/wiki/biologiya
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://foxford.ru/wiki/biologiya
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://foxford.ru/wiki/biologiya
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=

pa3BUTHUSA
YeJ0BeYeCcTBa U

SUBJECTS%5B%5D=1287 CLASSES%5B%5D=919
CHECK= ®okchopa MHTEpaKTUBHBIN yueOHUK
https://foxford.ru/wiki/biologiya

MIPUPOJIBI
PanmonaneHoe DJIeKTPOHHBIE Y4eOHbIE MaTEPUAIbI
IIPUPOAOII0Ib30BAH https://urok.1c.ru/library/biology/biologiya 11 klass/?FIL

94 W€ U COXpPaHEHHUE TER=Y bAllIProps=1 IBLOCK_ SECTION [ID=624 Q=
OHOJIOrMYECKOI0 SUBJECTS%5B%5D=1287 CLASSES%5B%5D=919
pa3zHooOpasus CHECK= ®oxkchopn MHTepakTUBHBIN YIeOHUK
3emiu https://foxford.ru/wiki/biologiya

DNeKTpOHHbIE yueOHbIE MaTepUaIbl
O6001menue 1o https://urok.1c.ru/library/biology/biologiya_11 klass/?FIL

95 TEME TER=Y bAIllIProps=1 IBLOCK_SECTION ID=624 Q=
«MuKpO3BOIOLUSA SUBJECTS%5B%5D=1287 CLASSES%5B%5D=919
ueé pe3yabTaThh» CHECK= q)OKC(l)Op)I I/IHTepaKTI/IBHblf/'I y‘I€6HI/IK

https://foxford.ru/wiki/biologiya
ONeKTpOHHbIE yueOHbIE MaTEePHUAIIbI
O6o0wmenue no https://urok.1c.ru/library/biology/biologiya 11 klass/?FIL

96 TEME TER=Y bAIllIProps=1 IBLOCK_SECTION_ ID=624 Q=
«Makp0o>BOIIOIUSA SUBJECTS%5B%5D=1287 CLASSES%5B%5D=919
U e€ pe3yibTaThD» CHECK= ®oxkchopn MHTepakTUBHBIN y4eOHHUK

https://foxford.ru/wiki/biologiya
O6o61wenHe 10 DNeKTpOHHBIE yueOHbIe MaTepUabl
TeMe https://urok.1c.ru/library/biology/biologiya 11 klass/?FIL
97 TTpoHCXOAKICHHE 1 TER=Y bAllIProps=1 IBLOCK_SECTION ID=624 Q=
SUBJECTS%5B%5D=1287 CLASSES%5B%5D=919
PA3BITHE HKHIIHU Ha CHECK= ®okcdopa NHTepakTUBHBINA yueOHUK
3emmen https://foxford.ru/wiki/biologiya
O6o0uieHue o DJEeKTpOHHBIE yueOHbIE MaTEPHAIIBI
98 TeEME https://urok.1c.ru/library/biology/biologiya 11 klass/?FIL

«IIpoucxoxnenue

TER=Y bAIllProps=1 IBLOCK_SECTION_1D=624 Q=



https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://foxford.ru/wiki/biologiya
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://foxford.ru/wiki/biologiya
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://foxford.ru/wiki/biologiya
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://foxford.ru/wiki/biologiya
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://foxford.ru/wiki/biologiya
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=

YeJI0BeKa — SUBJECTS%5B%5D=1287 CLASSES%5B%5D=919
AHTPOIIOT€HE3» CHECK= ®oxkchopn MaTepakTUBHBIN YIeOHUK
https://foxford.ru/wiki/biologiya
O6061eHH e 110 DJNeKTpOHHbIE yueOHbIE MaTEpHaIb
TeMe CKOIOTHS — https://urok.1c.ru/library/biology/biologiya_11 klass/?FIL
99 HayKa o 1 TER=Y bAIlIProps=1 IBLOCK_SECTION_ID=624 Q=
SUBJECTS%5B%5D=1287 CLASSES%5B%5D=919
B3AUMOOTHOMICHIAX CHECK= ®okchopa MHTEpaKTUBHBIN y4eOHUK
OprafsMoB» https://foxford.ru/wiki/biologiya
DJNeKTpOHHbIE yueOHbIE MaTEpUaIbl
OGo6meHH e 110 https://urok.1c.ru/library/biology/biologiya 11_klass/?FIL
100 Teme «OpraHusMbl 1 TER=Y bAIllProps=1 IBLOCK SECTION_ 1D=624 Q=
SUBJECTS%5B%5D=1287 CLASSES%5B%5D=919
M cpena obntanusy CHECK= ®okchopa MHTEpaKTUBHBIN y4eOHUK
https://foxford.ru/wiki/biologiya
DNeKTpOHHbIE yueOHbIE MaTEepUAIIbI
O060061eHue 1o https://urok.1c.ru/library/biology/biologiya 11 klass/?FIL
101 TeMe «IKOJIOTHS 1 TER=Y bAIlIProps=1 IBLOCK_SECTION_ID=624 Q=
BUJ0OB U SUBJECTS%5B%5D=1287 CLASSES%5B%5D=919
TIOTYJISIIIHI CHECK= ®oxkchopn MHTepakTUBHBIN y4eOHUK
https://foxford.ru/wiki/biologiya
O60061eHue 10
107 Teme «buochepa — 1
riobanpHas
IKOCUCTEMAY
OBILEE KOJIMYECTBO
YACOB IIO 102 7.5

[NPOT'PAMME



https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://foxford.ru/wiki/biologiya
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://foxford.ru/wiki/biologiya
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://foxford.ru/wiki/biologiya
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://urok.1c.ru/library/biology/biologiya_11_klass/?FILTER=Y%20bAllProps=1%20IBLOCK_SECTION_ID=624%20Q=%20SUBJECTS%5B%5D=1287%20CLASSES%5B%5D=919%20CHECK=
https://foxford.ru/wiki/biologiya




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus. buonorndyeckue cucteMsl u mporieccol, 10 kiace/ Tepemor A.B.,
[TerpocoBa P.A., OO01iecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO « MOL]
MHEMO3HWHA»»

* buonorus. buonornueckue cucremsl U nporecchl, 11 kinacc/ Tepemor A.B.,
[Terpocosa P.A., O01iecTBO ¢ OrpaHUYCHHON OTBETCTBEHHOCTHIO « O]
MHEMO3HNHA»

1. bubnmmrorexa MBI https://uchebnik.mos.ru/catalogue?class_level ids=10,11
subject_program_ids=32137038,31937278,31937341,35909477

studying_level ids=3 page=35

METOIUYECKHUE MATEPHUAJIBI U1 YUUTEJIA
1. BupryanbHbie 1a60paTOpHBIE U MMPAKTUYECKHE pabOTHI HA YIITYyOJICHHOM
ypOBHE cpeaHero oomiero oopasosanus https://content.edsoo.ru/lab/subject/6/

2.« uny Ha ypox» https://bio.1sept.ru/

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETH
UHTEPHET

1. «Poccwuiickas snexkTpoHHas mkoay https://resh.edu.ru

2. O6mepoccuiickuii npoekT «Illkomna udpoBoro Bexka»
http://digital.1september.ru

3. N'ocynapcrBennsiit JlappuHoBckuit My3eit http://www.darwinmuseum.ru/



4. HayuHo-nonyJisipHbIil sxypHaI "DaeMeHThI"
https://elementy.ru/?ysclid=llyq3yz1j1550407899

5. 3oonoruveckuit UHCTUTYT Poccuiickoii akagemun Hayk https://www.zin.ru/
6. "AMMOHHUT.pY" - TAJICOHTOIOTMYECKUI TOPTAI
https://www.ammonit.ru/index.htm?ysclid=Ilyg5tqnks290117083

7. AHTPOTIOTEHE3.py — POCCUNUCKHIA HAYIHO-TIPOCBETUTEIBCKUAN TTOPTAJI,
MOCBSIIEHHBIN MPOUCXOXKACHUIO ueloBeka https://antropogenez.ru/

8. bubnnoreka MHTEPaKTUBHBIX MaTepuaioB s 11 ki1
https://urok.1c.ru/library/biology/biologiya 11 klass/?FILTER=Y bAllProps=1
IBLOCK_SECTION_ID=624 Q= SUBJECTS%5B%5D=1287
CLASSES%5B%5D=919 CHECK=

9. bubnmoTeka MHTEPaKTUBHBIX MaTepuanoB ais 10 K.
https://urok.1c.ru/library/biology/biologiya 11 klass/?FILTER=Y bAllProps=1
IBLOCK_SECTION_ID=624 Q= SUBJECTS%5B%5D=1287

CLASSES%5B%5D=921 CHECK=






