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MNOACHUTEJBbHASA 3AIINCKA

[Iporpamma 1mo ydeOHOMy mpenMery "buonorus" (mamee - Ouosorus) Ha
YpOBHE cpeaHero ooOiiero oOpa3zoBaHus pa3paboTaHa Ha ocHoBe DeneparbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii Deneparum,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX MOJIOKEHU (penepanbHOi paboueit mporpaMmbl BOCIIUTAHUS.

YueOubiii npeamer «buosjorus» yriayonéHHoro ypoBHs u3ydeHus (10-11
KJIACChI) SIBJSICTCS OJTHUM K3 KOMIIOHEHTOB MPEIMETHOU obsiactu «ECTeCTBEHHO-
HayuyHble TmpenMeTs». CormacHo mnonoxkenusM DPI'OC COO mnpodunbHBIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriIyOJEHHOM YPOBHE, SIBISIOTCA CIIOCOOOM
nuddepeninann  oOy4eHUsT Ha YpOBHE CpeaHero ooOimiero oOpa3oBaHUs U
MPU3BAaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXJIYy OCHOBHBIM OOIIKUM, CpPEeAHUM
o01IUM, CpeHUM TTPOeCCUOHATIBHBIM U BBICIITUM OoOpa3oBaHueM. B To ke Bpems
KOKIBIA M3 JTUX YYEOHBIX TMPEIMETOB JOJKEH OBITh OpPUEHTHUPOBAH Ha
MPUOPUTETHOE pelIeHUE 00pa30BaTEIbHBIX, BOCHHUTATEIBHBIX M PA3BUBAIOIIUX
3a/lay, CBSI3aHHBIX C MpodopueHTanueln o0yJaroumxcss U CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JacTW HAy4YHOTO 3HAHUS, CBSI3aHHOTO C OHOJIOTHEH,
MEIUIUHON, SKOJIOTUEN, ICUXOJOTUEN, CIIOPTOM WIIM BOCHHBIM JIEJIOM.

[Iporpamma no ydebnomy mpeamety "buonorus" naér mpeacraBieHUE O
eI M 3ajadax u3ydeHus ydeOHoro mpenmera «buonorus» Ha yriayOnéHHOM
YpOBHE, OnpeesnseT 00s13aTeIbHoe (MHBAPUAHTHOE) IIPEIMETHOE CO/IEpIKAHUE, €T
CTPYKTYPUPOBAaHHME MO pa3jieliaM M TeMaM, paclpeiesieHue IO Kjaccam,
PEKOMEHYeT MOCIeA0BATeIbHOCTh H3Y4YEHHs YYEOHOro marepuana ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tmpoliecca,
BO3pPACTHBIX OCOOEHHOCTEeW oOyuwaromuxcsi. B mporpamme 1o Ouosioruu
peanu3oBaH MPUHIUIT TPEEMCTBEHHOCTH C M3y4YeHHWEM OHOJIOTMM Ha YpPOBHE
OCHOBHOTO  o0miero  oOpa3oBaHMs, Oyiarojaps 4YeMy  IPOCMATpPUBAETCS
HAMpaBJICHHOCTh HAa  MOCHEAYyIOlIee  pa3BUTHE  OHOJIOTHYECKHX  3HAHUMU,
OPUEHTHUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TPEACTaBICHUI O 370pOBOM 00pasze >KU3HU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKalollel mnpupoaHou cpeae. B
nporpaMMme Mo OHMOJIOTHH TakKe IMOKa3aHbl BO3MOXXHOCTH y4eOHOro mpeamera
«buonorusiy B peamuzanuu  TpedoBanuit PIOC COO Kk MIAHUPYEMBIM
JUYHOCTHBIM, METANpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOydYeHUs U B
GbOpMHpPOBAaHUM OCHOBHBIX BHUJOB y4eOHO-TIO3HABATEIHHOW  JIESITEIIBHOCTH
oOydJarommxcsi MO0 OCBOCHHUIO COJIepKaHUS OUOJOTUYECKOTO O00pa3oBaHMs Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHuUsI.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEro o0mero oopasoBaHUs
3aBepiiaeT OuOJIOTMYEeCKOe O00pa3oBaHWE B IMKOJE W OPUEHTHUPOBAH Ha



pacimiMpeHre U yriayOsjeHue 3HaHWM OOYyYaroIIMXCs O KMBOM MPUPOJE, OCHOBAaX
MOJIEKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, SMOPUOJIOTUH W OMOJIOTUM Pa3BUTHA,
TE€HETUKHU, CEIEKINN, OMOTEXHOJIOIMH, SBOIIOLIUOHHOTO YUYEHUS U HKOJIOTUH.

N3yuyenue yudeOHoro mpeamera «buonorus» Ha YIriIyOJIEHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIUXCSA K IMOCIEAYIOIIEMY IOJYyYEHUIO
Ouosiornyeckoro  oOpa3oBaHUsT B  By3aX M OpraHM3alUsIX  CpPEIHEro
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAEPKAHUSI COCTABIISIET CUCTEMA
OMOJOTUYECKUX  3HAHUM, TMOJYYEHHBIX TPU HU3YYEHUH  OOYyYaIOIUMHUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX pa3/eloB OMOJIOTMM HA YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TOJy4aroT pa3BuTue. Tak,
pacimiMpeHbl U yriayOjaeHbl OWMOJIOTUYECKHE 3HAHUA O PACTCHUSX, JKUBOTHBIX,
rpubax, OakTepusax, OpraHU3ME YEJOBEKa, OOIIMWX 3aKOHOMEPHOCTSAX JKU3HH,
JIOTIOJIHUTEIBHO BKIJIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U MTOMCKOBOTO
XapakTepa, KOTOpble MOKHO HCIOJb30BaTh KaK OPUEHTHUPHI AJIS MOCIEAYIOLIETO
BbIOOpa mpodeccuu. Bo3MokHa Takke HHTErpauusi OMOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMHU 3HAHUAMHU, IMOJYYCHHBIMH OOYUYAIOUTUMUCS TpPHU H3yYCHUH
(bU3UKY, XUMUH, reorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmbl 1o ydyeOHOMYy mnpeamery "buosorus" oTpaxaer
CUCTEMHO-YPOBHEBBIH U 53BOJIOLUUOHHBI MOAXOABl K H3YYEHHIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHUYECKOro Mrupa Ha 3emiie,
COXpaHEHHUs1 OMOJOrMYECKOro pasHooOpa3zus IuiaHeTtol. Tak, B 10 Kkiacce
U3y4aloTCsl OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOM OMOJIOTHH, SMOPUOJIIOTMHU U
OMOJIOTMM Pa3BUTHUS, TEHETHUKU M CEJIEKIUH, OMOTEXHOJOTMH U CHUHTETUYECKOU
OMOJIOrMHY, aKTyalU3UPYIOTCS 3HAHMS OOy4yarlIMuXcs MO0 OOTaHUKE, 300JI0THUH,
aHatomuu, (usmonorun uenoBeka. B 11 kiacce u3y4aroTcs SBOJIIOLHUOHHOE
y4eHHE, OCHOBBI KOJIOTUU U YUeHHUE 0 Onocdepe.

VYuebnsiii mnpeamer  «buornorus» mpu3zBaH  00€CNEUUTh  OCBOCHUE
00yJaroIUMHUCS OMOJIOTUYECKUX TEOPUH M 3aKOHOB, M1, MPUHITUIIOB U TPABUJ,
JIEKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUU O
CTPOEHUH, MHOT000pa3vM M OCOOCHHOCTSAX KJIETKH, OpraHu3Ma, MOMYyJISLuH,
OMOLIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTH)KEHHUSAX, COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOTrMYecKUX 3HaHUM. J{is
pa3BUTHS M TOJAJEpKaHUS HHTepeca OOydaromuxcsd K OHOJOTMH Hapsiay co
3HAYUTEIBHBIM 00BEMOM TEOPETHUECKOT0 MaTepHalia B COJAEPKAHUHU MPOrPAMMBbI
no OHMOJIOrMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHMS M PAa3BUTHS
TOM uiau MHOW oOjacTu OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
YU€HBIX B PEIICHUE BAXKHEUITNX OMOJOTHYECKUX U IKOJIOTUYECKUX MTPOOIIEM.



Lenb n3yuenus yueOHoro npenmera «buonorus» Ha yrimyOaEéHHOM YpOBHE —
OBIAJICHUE  OOYyYalOUIMMHCS  3HAaHUSAMU O  CTPYKTYpPHO-(QYHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO0 paHra M MNPUOOPETEHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K ONpeAesEHHON o0sacTu
npo(heCCUOHATIBHON JAESITEbHOCTH, CBSI3aHHOW C OuoJjiorueil, wim K BbIOOpPY
y4eOHOT0 3aBeICHUS IS IPOIOJIKEHHSI OMOJIOTUYECKOTO 00pa30BaHusI.

JlocTikeHne 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yIi1yOIEHHOM YPOBHE 00€CTIEUMBACTCS PELICHUEM CIIEYIOIIMX 3a/1a4:

OCBOEHHUE O00YYarOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUH: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSX, KOHLUENIUAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTaBISAIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOEHUHU, MHOTOOOpa3uM U OCOOCHHOCTSX OWOJOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MONyJsALus, BUA, OMOreo1eHo3, ouocgepa); 0 BbIIAIOLUUXCS OTKPBITUAX
Y COBPEMEHHBIX MCCIIE0BAaHUSAX B OMOJIOTUY;

O3HAaKOMJIEHUE OOy4YaloIMXCd C METOJAMH IIO3HAHMS JKUBOW MPHUPOIBIL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OMOJIOTUH, SMOPHOJIOTMM W OHOJIOTUM pa3BUTHS, TE€HETUKH U
CEeJIEKIIMM, OWOTEXHOJOTUM U CHUHTETHYECKOM OHOJIOTHUH, MaJI€OHTOJIOTHH,
HKOJIOTUM);  METOJJaMHU  CaMOCTOSITEJIBHOTO  IPOBEAEHUS  OMOJOTHYECKHX
UCCIEeNOBaHU B JjabopaTopum M B mpupoje (HaOmoJaeHue, H3MEpEHue,
HKCIIEPUMEHT, MOJICIIMPOBAHUE);

OBJIaZIcHUE OOYyYalOIUMUCS YMEHHUSIMHU: CaMOCTOSATEIbHO  HAXOJUTH,
aHaJIM3UPOBaTh W HCIIOJIb30BATh OMOJIOTMUYECKYI0 HH(QOPMAIMIO; T0JIb30BAThCS
OMOJIOTUYECKONW TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHMOJIOTUM M  COLMAIBHO-3KOHOMUYECKUMH M  HSKOJOTHYECKUMHU
npoOjemMaMu 4YeJOBEYECTBA; OLICHMBATh IOCIEACTBUS CBOEH NEATEIbHOCTH 10
OTHOILIIEHUIO K OKpY)Karolled NpUpOAHOM cpene, COOCTBEHHOMY 3/10pOBBIO U
3I0POBBIO  OKPY)KAIOIIMUX  JIIOJICH; OOOCHOBBIBAaTH W COOMIOJATH  MEPBI
npoQHIaKTUKA UH(EKIIMOHHBIX 3a00J€BaHU, IPABWJIA MTOBEJICHUS B MPUPOJAE U
oOecrieueHus 6€30MacCHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B UPE3BBIYANHBIX
CUTyallUsIX ~TMPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIE HayYHbIE OTKPBITUS B 00J1aCTH OHOJIOTHUH;

pa3BUTHE Y O0YYaIOIIUXCS WHTEIJIEKTYaIbHBIX U TBOPUECKUX CTIOCOOHOCTEM
B IMpollecCeé 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSAMH M COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTHM, PEIIAEMBIMU €10 MPOOJIeMaMH, METOJ0JIOruel
OMOJIOTMYECKOTO UCCJIEI0BAHMS, IIPOBEICHHUS AKCIIEPUMEHTAIBHBIX
UCCJIEIOBaHUM, peleHus] OMOJIIOTUYECKUX 3a/1ay, MOJICITUPOBAaHUS OMOJIOTHYECKIX
00BEKTOB U MPOIIECCOB;



BOCITUTaHUE y 00YYaIOMUXCs IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOC B
IIEJIOM M K OTJICTBHBIM €€ 00BbEKTaM U SIBJICHUSM; (OPMHUPOBAHUE IKOJIOTUUECKOH,
TEHETUYECKOM TPaMOTHOCTH, OOIINEH KyJIbTyphbl TIOBEIACHUS B MPHUPOJE;
MHTErPallii €CTECTBEHHO-HAYYHbBIX 3HAHUN;

npuoOpeTeHrue  OOy4YalOMIMMHUCS  KOMIIETEHTHOCTH B PAIlMOHAIBHOM
MIPUPOIOTIOIL30BaHNN (COOJIO/ICHNE TIPAaBWJI TOBEICHUS B TPHUPOJIE, OXPAHBI
BUJIOB, DKOCUCTEM, OUOChephl), COXpaHEHUU COOCTBEHHOTO 3JI0POBBS U 37I0POBbSI
OKpYXXaloIuX Jrojied  (coOmomeHuss Mep NporiakTuku — 3a00JieBaHUH,
oOecrieueHrue 0€30MaCHOCTH JKU3HEACSITENIbHOCTH B YPE3BbIUAMHBIX CHUTYaIUX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJOTMYECKUX 3HAHUW U YMEHUM B TOBCEAHEBHOM KU3HU;

CO37JaHWe  YCIOBHUH  JUIsI  OCO3HAHHOTO  BBIOOpa  OOYYaIONUMUCS
WHIUBUTyaJIbHON oOpazoBarenbHON TPaeKTOPUH, CIIOCOOCTBYIOIIEH
nocJIeytonemMy Tpo(ecCHOHaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHIUBUTYyAIbHBIMA HHTEPECAMH M IIOTPEOHOCTSIMHU PETHOHA.

OO111ee YMCI0 YacoB, OTBEICHHBIX Ha M3y4YeHHE OMOJIOTMU Ha YIIIyOJIEeHHOM
YpOBHE CpelHero odiero oopazoBanusi, coctarisier 204 yaca: B 10 knacce — 102
yaca (3 4aca B Heneno), B 11 kimacce — 102 yaca (3 yaca B Hezelio).

OT60p opraHu3arMoHHBIX (OPM, METOJOB U CPEJCTB OOyUECHHS OHOJIOTHHU
OCYIIECTBIISETCS ¢ YYETOM CHEIU(UKH ero COJASp KaHWs W HaNpaBJICHHOCTH Ha
MPOJOJDKEHNE  OMOJOTHYECKOTO0 00pa3oBaHWS B  OPTraHHM3AIUMAX  CPEIHETO
po(eCCHOHANILHOTO U BHICIIETO 00pa30BaHUS.

O0s13aTeIBbHBIM YCIIOBUEM MPU O0YYCHUH OMOJIOTHH Ha YIITyOJEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTU4Yeckux padot. Takxke ydactue
OOyYaroIMXCcs B BBIMTOJTHCHUH TMPOSKTHBIX M YYeOHO-HCCIIEI0BATEILCKUX PaldoT,
TEeMaTHKa KOTOPBIX OMPEIACIACTCS ydUTEJIEeM Ha OCHOBE HWMCIOIIHUXCS
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUH.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Copnep:kanue IporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOIUT B NPOBEPKY
rocyaapcTBeHHou utoroBoit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHass OuoJsiorusi — KOMIUIeKCHasi Hayka. Kpartkas uctopusi pa3BUTHs
Ouosiornu.  buojmornueckue HaykKM U U3y4yaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIbHbIC, TPUKIAJHBIE M TMOUCKOBBIE HAy4YHBIE HCCIECIOBAaHUS B
OHOJIOTHH.

3HadeHre OMOJOTUU B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuabl mupa. IIpodeccun, cBsizanHbie ¢ Ouoioruei. 3HaueHHE OUOJIOTUU B
MMPAKTUYECKON JEATCIIbHOCTA 4YEJIOBEKA: MEIUIMHE, CEIbCKOM XO3SMCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JlemoHcTpanuu

[Toptpetsi: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. dapBuH,
VY. I'apgeii, I'. Menaens, B. U. Bepuaackuii, U. I1. [TaBnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JAPYTUMHU Haykammu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX H3YyY€HHUE

JKuBble cucTteMbl Kak mpeaMer u3zydeHuss Ouonoruu. CBONCTBa >KUBBIX
CHUCTEM: €IMHCTBO XHMHUYECKOTO COCTaBa, JHCKPETHOCTh U IEJIOCTHOCTb,
CIOKHOCTh M YIOPSAJIOYEHHOCTb CTPYKTYpPBI, OTKPBITOCTb, CaMOOpPTraHU3aLus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTh, U3MEHYMBOCTD, POCT U PAa3BUTHE.

YpoBHM OpraHusanyu SKUBBIX CHCTEM: MOJEKYJAPHBIM, KIETOYHBIN,
TKaHEBBIH, OPTaHU3MEHHBIMH, MOMYJISILIMOHHO-BUI0BOM, AKOCUCTEMHBIN
(Ouoreouenotuueckuit), oOuochepupiii. Ilpoueccel, Hpoucxonsdlue B KUBBIX
cuctemax. OCHOBHbIE TpPHU3HAKH >KKUBOTro. JKWM3HB Kak (opMa CyIIeCTBOBAHUS
Marepun. Hayku, n3yyaroiire >kMBbl€ CUCTEMBI HA PA3HBIX YPOBHIX OPraHU3ALNU.

N3yuyenue xuBbIX cucteM. MeToapl Ouosornueckod Hayku. HaOmronenwue,
M3MEpPEHME, SKCIIEPUMEHT, CUCTEMATH3alMs, MeTaaHanu3. [lonarue o 3aBUCUMON 1
He3aBUCUMOM TniepeMeHHOU. IIlnaHupoBanue skcnepumenta. IloctaHoBka u
npoBepka rumnote3. Hynesast runote3a. [lorsTie BBIOOPKH M €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouosormueckux gaHHBIX. OIlEHKa JOCTOBEPHOCTH MMOJYYEHHBIX
pe3ynbTaTtoB. [IpuymMHBI HCKaXEHUA pe3ysbTATOB d3KcrnepuMeHTa. [loHsTue
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanuu



Tabmunpt u cxembl: «OCHOBHBIE TPU3HAKU >KU3HWY», «buonoruueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YeJIOBEUECKOro opraHusma», «buoreonenos», «buocdepa», «MeTomab
W3YUYEHHUS )KUBOU TTPUPOJIBI».

O6opynoBanue:  ynabopaTopHoe  OOOpydOBaHHME  JJisi  MOPOBEACHUS
HaOJI0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IUYHBIX METONOB TpPH
W3YUYEHHUH JKUBBIX CUCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHULIA KuBoro. Kcropus
oTkpbITus kietku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. I1IBanH,
M. Ilneiinen, P. BupxoB). OCHOBHBIE IOJOXKEHHUS COBPEMEHHON KJICTOUYHOMU
TEOPUHU.

Metoapl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIUS,
xpoMarorpadus, 31eKTpodope3, METo MEUYEHBIX aTOMOB, AU(epeHInanbHOE
HEHTPU(PYTUPOBAaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue ¢uxcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. Kongokanvras muxpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpauun

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

Tabmuibl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HcTopus pa3BUTHSA METOJ0B MUKPOCKOIIUI.

OOopynoBaHue: CBETOBOM MHUKPOCKON, MHKpPOIpENnapaThl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckass padora «U3yueHne METONOB KJIETOYHON OUONIOTHU
(xpomartorpadusi, saexrpodopes, auddepeHmaTbHoe IEHTPUGYTUpOBAHUE,
IT1IP)».

Tema 4. Xumuueckasi OpraHu3aums KJICTKH

XUMHUUYECKHI COCTaB KJIETKH. Makpo-, MUKPO- M YJIbTPAMHUKPOIJIEMEHTHI.
Bozma u e€ posb Kak pacTBOPHUTENA, pEeareHra, yd4acTue B CTPYKTypPUPOBaHUU
KJIETKH, TEIUIOperysiuuu. MuHepanbHble BEIIeCTBa KJIETKH, MX OMOJIOTHYecKas
posb. Posib KaTHOHOB M aHHOHOB B KJIETKE.

Opranuyeckne BelIeCTBA KIETKHA. buonormyeckue mnonumepsl. benkwu.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTyphl OenkoBoi Mousiekyibl. [lepBuunas
CTpyKTypa Oenka, HenTHaHas CBsI3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAS
cTpykTyphl. [lenatypamnus. CpoiictBa OenkoB. Kiaccupukauus  Oenkos.
buonornyeckue Qynkuun 6enkoB. Ipuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapuibl, OJIMTOCAXapPUIAbl U TOJIHCAXaPU/IBIL.
OOmuit  mnaH cTpoeHus ©  (U3MKO-XUMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornueckue GyHKIIUU YTIIEBOJOB.

Jlununpel. M'mapodunbHO-THApPOGOOHBIE CBOMCTBa. Kitaccudukaiiys TUIuI0B.
Tpurnuuepunbl, Qocoiunuasl, BOCKH, cTepounbl. buonornueckue QyHKIUU
aunuoB. OO1Me cBOWCTBa OMOJIOTHYECKIX MEMOpaH — TEKY4YeCTh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennossie kucnotsl. JJHK u PHK. CrpoeHne HYKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapHoctd. IlpaBuno Yapradda. Crpykrypa
JAHK — nBoiinast cnupans. MectoHaxoxaeHue u ouonorndeckue Gpynkuun JITHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenue moisekynsl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkunun AT®. BoccTaHoBieHHBIE IEPEHOCUUKH, UX (PYHKIIUU B
Kietke. [Jlpyeue uyxneozuompugocgpamovr (HT®). Cexenuponanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3UYECKUE HCCIIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHOW CTPYKTYphl OuOMOJeKyd. Moodenuposarnue
CMPYKmMypsl U QYHKYUl OUOMONEKYNL U UX Komniekcos. KomnvromepHuiii ouzaun u
Opeanuyeckull cunmes OUOMOJEKYN U UX HENPUPOOHBIX AHANO208.

JleMoHCTpauumn

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

[unarpammer:  «PacnpeneneHne XMMHUYECKHX 3JEMEHTOB B HEXHUBOU
npupoie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOEY.

Tabmuel u cxembl: «llepuoguueckass TabMWIa XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MoOJIeKyJbl BOJb», «BemiectBa B coctaBe opraHuzmoBy, «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOM MOJIEKYINb», «CTpoeHHuE MOJEKYI
yrieBoaoBy», «CTpoeHre MoyieKyn JHUnuaoBy», «HyKIEeMHOBbIE KHUCIOTBDY,
«Ctpoenue Monekyasl ATOy.

OO0opynoBaHue: XUMUYECKAs TOCYAa U 000PYI0BaHKE.

JlabGopaTopHasi padora «O0HapykeHUE OCJIIKOB C TTOMOIIbIO KaUeCTBEHHBIX
peaKIUii».

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

Tema 5. Crpoenue u GQyHKUNH KJIETKH

Tumnbel KIETOK: 3yKapuoTHYecKas U Tmpokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.



CtpoeHre mpoKapuoTHIECKOM KIeTKU. KineTouHas creHka OakTepuil u apxei.
Oco0eHHOCTH CTpOEHUs] TeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GYHKIIMOHUPOBAHUE AYKapHUOTUYECKOU KJIETKHU.
[lnazmatuueckass wmemOpana (masmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpanbl. TpaHCIOPT BELIECTB Yepe3 IIa3MaTHYECKYI0 MeMOpaHy: MacCUBHBIN
(muddysusa, obneru€énnas auddys3us), aKTUBHBIM (NEPBUYHBIA W BTOPUYHBIHI
aKTUBHBIK TpaHcropT). Ilomymponunaemocth meMOpanbl. PabGoTta HaTpuii-
KaJIMEBOI'0 Hacoca. DHJOLMTO3: MUHOLMTO3, (haroruTo3. Dk3ouuTo3. Kierounas
creHka. CTpykTypa U QyHKIMH KIETOYHON CTEHKU PACTEHH, TprOOB.

[Huromna3zma. [{urozomns. [lutockener. JIBuxkenue nuromniazMbl. OpraHnou bl
kieTkd. OnHOMeMOpaHHBIE OpraHoubl KIETKU: JHAOIUIa3MAaTHYeCKas CeTh
(OIIC), anmapar I'onpmku, TU30COMBI, UX CTpoeHHE M (GYHKIUH. B3aumocBs3b
OJTHOMEMOpaHHBIX OpPraHoOUAOB KiIETKH. CTpOeHHE TpaHyJIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. Cunte3 pacTBOpuMbIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyisipHbIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekperopHas QpyHkuus anmapata ['onpmku. Moougurkayus 6eaxos 6
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancmopt
BEILECTB B KJIETKE. Bakyosn pacTuTenbHbIX KiIeToK. Knetounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJBI  KIJIETKM:  MHUTOXOHIPHH,  IUIACTHJBIL.
Ilpoucxoorcoenue mumoxonopuu u niacmud. Cumouoeenes (K.C. Mepeoickosckuii,
JI. Mapeynuc). Ctpoenne W (PyHKIMU MHUTOXOHIpuM u rmuiactul. [lepBuunsie,
BTOPUYHBIE U  CIIOXKHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOUIUX  IYKApPHUOT.
XJI0pOIIACThI, XPOMOIIACTHI, JIEUKOIIACTHI BBICIIMX PACTEHUMN.

HememOpanubie opranouabl kieTku CTpoeHue M (PyHKIUMHM HeMeMOpaHHBIX
OpraHoOUJI0B KJIETKH. PuGocomsl. Ilpomescymounvie Gunamenmeol.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBbIIEUHbIE — KIETKH.
Axmunogvle KOMNOHenmbl Hemblueunblx Kiemok. MukporpyOouku. Knetouynslit
ueHtp. CrpoeHMe U JBUXKEHUE KIYTUKOB W pecHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposaunmvie ¢ MUKpopuiameHmamu u
muxpompyboukamu. MomopHvie 6enku.

SAnpo. OGonouka siipa, XpOMaTUH, KapHoIia3Ma, SAPBIILIKH, UX CTPOCHHE U
byakuun. SnepHpiii O0enkoBBIM MaTtpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. Idyxpomamun u cemepoxpomamun. benku
XpoMaTUHA — THUCTOHBI. /{uHamuka s0epHou 00010uKku 6 mumose. Aoephbiil
Mpaxcnopm.

Kinerounble BkitoueHusi. CpaBHUTENIbHAS XapPAKTEPUCTUKA KIETOK 3YKapUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JeMmoHcTpanuu



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

Tabmuubr u cxembl: «CTpoeHUE DYKApUOTHUECKOW KieTkm», «CTpoeHme
JKUBOTHOM  KJETKW», «CTpoeHHEe  pacTUTENbHOM  KieTKu», «CtpoeHue
MUTOXOHAPUMNY, «A1po», «CTpoeHHe MPOKAPUOTHIECKON KIIETKI.

O6opyioBaHuEe: CBETOBOM MHMKPOCKOI, MHKpPOIpEnaparbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

Jlabopatopnass padora «l3yueHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlabopaTtopnasi padora «lccnegoBaHue IIa3MOJIM3a W JAEIUIA3MOJIM3a B
PACTUTENbHBIX KIIETKaX».

IIpakTnyeckas  padora  «l3ydyeHue  [OBWKEHHS  LUTOIUIA3Mbl B
PACTUTENIBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB U NMpeBpalleHNe JHEPTUH B KJIETKe

AcCCUMUIISALINS U JTUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumbsl ooMeHa
BEILIECTB: aBTOTPO(HBIN W reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHre KieTku: mnpeBpamieHne AT B
OoOMeHHBIX Tpoueccax. DepMEHTATUBHBIN XapakTep peakuid KJIETOYHOTO
Merabonu3ma. DepMeHThI, WX CTPOCHHE, CBOWCTBA W MEXaHU3M JCHCTBUS.
Kodepmentsl. Otinuusi pepMeHTOB OT HEOPraHMYECKUX KaTain3aTtopoB. benku-
aKTUBATOPbl U OENKU-UHTUOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DPEepMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OpPraHUYECKUMX BELIECTB B KieTke. DOTOCUHTES.
AHOKCcuceHHbIll U OKcuceHHblll omocunmes y obaxkmeputi. Ceemocodouparoujue
nuUSMeHmyvl U NUSMEHMbl PeakyuoHHo20 yeumpa. Ponb XJIOpOIIacToB B Mpouecce
dbotocunTeza. CBeroBas u TeMHOBasi gasbl. Pomoovixanue, Cs, C,. u CAM-munwvi
gdomocunmesa. IlponyktuBHOCTh (oTOCHHTE3a. BiusHue pa3iandnHbx (HakTopoB
Ha CKOpOCTh (poTocuHTE3a. 3HaUYeHHE (POTOCUHTESA.

XeMOCHUHTE3. Pa3noo0Opasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULUPYIOIIHE OaKTepuu, >Keae300aKTepuu, cepoOaKTepuH, BOAOPOIHBIE
OakTepuu. 3HaYEHUE XEMOCUHTE3A.

AHaspoOHbIe opranu3Mbl. Bugsl Oposkenus. [IpomykTbl OpokeHHS M HX
WCIIOJIb30BAHUE YEJIOBEKOM. AHA’pPOOHbIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30OYAUTEIHN OOJIe3HEH.

AspoOHbIe OPTraHU3MBI. Oransl JHEPreTUYECKOIO oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICIUICHHUE TIIFOKO3HI.

buonornueckoe OKUCIEHHE, WK KIETOYHOE JbIXaHUE. PO MUTOXOHIpUN B
mpoiieccax ouonornyeckoro okucnenus. [{uknmnueckue peakuun. OKUCITUTEITEHOE
bochopunupoBanue. Ouepeus memoOpaHHo2o epaouenma npomonos. Cunmes



AT®D: paboma npomonuou ATD-cunmaszwi. IlpemmyiiecTBa a’poOHOTO IMyTH
oOMeHa BeIecTB nepes aHadpOoOHBIM. DPPEKTHBHOCTh SHEPTETHUECKOTO OOMEHA.

JleMoHCTpanun

[Toptpersr: k. IIpuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Onrenerapar, [1. Mutuem, I'. A. 3aBap3uH.

Tabmuibl 1 cxeMbl: «DOTOCHHTE3Y», « JHEPTETHUECKUN 0OMen», «brnocuHTe3
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

O6opyoBaHue: CBETOBOM MHUKPOCKOI, 00OpYIOBAaHME JJI MPUTOTOBIICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENApaToB.

JlaGoparopnass padora «l3ydeHue  KAaTaJIUTUUYECKOW  aKTUBHOCTH
dbepMeHTOB (Ha MpUMEpe aMUIa3bl WK KaTalas3bl).

JlaGopaTopnas pa6ora «U3ydeHue (¢epMEHTATUBHOTO pacCIIEIICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopuass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHHTE3a».

JlabGopaTopHasi padora «CpaBHEeHHUE MPOIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HaciiencrBeHHass uHGopMalnus U peaju3anus eé B KiIeTKe

Peakunn mMarpudHoro cuHre3a. [IpuHIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHOW nHpopManuu. ['eHeTnueckuit
KOZ, €ro cBoucTBa. TpaHckpunuus — wmartpuunbeli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuynvix PHK 6 sykapuomuueckoti kiemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue TpancnoptHeix PHK B 6nocunTtese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanuwe amuHOKHCHOT. Ponb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKAPUOT U 3YKApHUOT. Peryisiusi akTUBHOCTM T'€HOB Yy MpoOKapuoT. l'mmoresza
onepoHa (®. Kakob, XK. MaHo). MonexyrnapHvie mexanuzmvi IKCNpeccuu 2eHo8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
IIPOIIECCOB B KieTke. KiieTounblil romeocTas.

Bupychl — HekseTouHble (hOPMBI )KU3HU U O0UTaTHBIC Mapa3suThl. CTpoeHue
MPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKu3HeHHblU YUK
JHK-cooepocawux supycos, PHK-codepocawux eupycos, o6akxmepuoghazos.
Obpamuas mpanckpunyus, pegepmasd, UHmezpasda.

BupycHbie 3a0oneBaHusi yenoBeka, >KMBOTHBIX, pacteHuil. CITN, COVID-
19, conmanbHbIe 1 MEAUIIMHCKUE TTPOOIIEMBI.

buoungopmamuka: unmeepayus u ananuz oonvwux maccusos («bigdatay)
CMpYKmMypHuix buonocudeckux oannwix. Hanomexnonoeuu 6 ouonozuu u meouyuHe.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwl 00cmasKu 1eKapcms.



JleMoHCTpanun

[Toptpetsr: H. K. Konsuos, /1. . IBanOBCKHIA.

Tabmumer u cxembl: «buocunres Oenka», «['eHernueckuit koay», «Bupycs»,
«baktepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIN BUPYCA.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounplii 1uki, ero mepuoabpl W peryisnus. Wutepdaza u  MUTO3.
Oco0eHHOCTH TpolieccoB, MpoTekaliux B uHTepdaze. [loAroTroBka KIETKH K
nenenuto.  [IpecunTeTndyeckuii  (MMOCTMHUTOTHYECKWM),  CHUHTETHYECKHMH WU
MOCTCUHTETHYECKUH (MPEMUTOTHYECKUI ) epruobl UHTEpGa3bl.

Martpuunbin cunres JAHK — perumkanuma. [Ipuanuner perumkanyu JITHK:
KOMIUJIEMEHTAPHOCTh,  ITOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIbHOCTD.
Mexanusm permkanuu JJTHK. Xpomocomel. CTpoeHue xpomocoM. Teromepsl u
TeoMepaza. XPOMOCOMHBIH HaOOp KIETKHM — KapuOTHUIL. JIUTJIOWJIHBIA W
rarionaHbell  HaObOpel  XpomocoM. ['oMonormusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne xmetkn — wmuTo3. CTaguy MHUTO3a MU MPOUCXOIAIINE B HUX
nporeccel. Tunel muto3a. Kapuoknne3 u nurtokuHe3. buosornueckoe 3HaueHUe
MHTO3a.

Perynsuuss mutotndeckoro nmkia kiuetku. [Iporpammupyemas KieTodHas
ru0esb — arnomnTos.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «lL{ugposas
KiemKka» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JleMoHCTpauumn

Tabnuupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mwuto3y», «CTpoeHue
xpomocom», «Permukarus JTHK.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIeTKaxX
KOPEIIIKA JTyKay.

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

JlabopaTtopnasi padora «HabmoneHre MuTO3a B KJIETKaX KOHUYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. Crpoenue u GpyHKUMH OPraHu3MOB

buonoruueckoe pazHooOpasue OpPraHu3MOB. OHOKJIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOGHHUS U IKU3HENEATCIBHOCTH  OJTHOKJIETOYHBIX
opranu3MoB. bakTepumu, apxeu, OJHOKIETOYHBIE TPUOBI, OJHOKJIETOUYHBIC
BOJIOPOCIH, APYTHU€ NPOTUCTHI. KOJIOHUAIBbHBIE OPTaHU3MBI.



B3anMoOCBs3p 4acTE MHOTOKJIETOYHOIO OpraHu3Ma. [KaHW, OpraHbl M
cucTeMbl opranoB. Opranusm Kak enuHoe uenoe. I'omeocras.

Tkanu pacreHnid. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
NOKPOBHAs1, IPOBOJMAIIAS, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpOEHUs,
GyHKUMNA U pacofioKEHHs TKaHEH B OpraHax pacTeHUH.

TkaHU JKMBOTHBIX M YEJIOBEKA. TWIBI KUBOTHBIX TKAaHEW: DIUTEINAIIBbHAS,
COCMHUTENbHAs, MblleyHas, HepBHas. OCOOEHHOCTH CTpPOEHHUs, (PYHKUMNA H
pacIoNoKEeHUsI TKaHEH B OpraHax KUBOTHBIX U YEJIOBEKA.

Opranbel. BerertaTuBHbIE M T'€HEpaTHBHBIE OpraHbl pacTeHuil. Oprasel u
CHUCTEMBI OPTaHOB JKMBOTHBIX U 4esloBeKa. DyHKIIMM OPraHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CKeneTbl OJHOKJIECTOYHBIX U
MHOTOKJIETOUYHBIX XUBOTHBIX. HapyxHblii W BHyTpeHHuiW ckener. CTpoeHue u
THUIIBI COCJUHEHUS] KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBHKEHUME  OJHOKJIECTOYHBIX  OPraHU3MOB:
amME0OUTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONM3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIutanne opranusmoB. lloryomeHnue BOABI, YIVIEKHCIOIO rasa W
MUHEPAJIBHBIX BEIECTB pacTeHUAMH. IIuTaHue XKUBOTHBIX. BHyTpumnosiocTHOE U
BHYTPUKIIETOYHOE NUIIEBapeHUe. lIuTaHne MO3BOHOYHBIX XUBOTHBIX. OTHENBI
NUIIEBAPUTENBHOIO TpakTa. IlnmeBapurenbHble kenme3bl. [lnmmeBaputenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3moB. [[pixanue pactenuit. J[prxanue ;kuBoTHbIX. Juddysus
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxkHoe apixanue. JlpIXxaTrenbHasi 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.

TpaHCIIOPT BEIIECTB y OPraHU3MOB. TPaHCIOPTHBIE CUCTEMBI PACTECHHIA.
TpaHcropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHocHast cucTteMa IO3BOHOYHBIX JKMBOTHBIX UM denoBeka. Cepare,
KPOBEHOCHBIE cOCylIbl M KpoBb. Kpyru KpoBooOpallieHHs. DBOJIOLUOHHbBIE
YCIIO’KHEHHUSI CTPOEHUSI KPOBEHOCHOM CHUCTEMbI MMO3BOHOYHBIX KMBOTHBIX. Pabora
ceplla v €€ peryJisius.

Beigenenue y opranu3MoB. Beimenienue y pacteHuid. Beigenenue y
*KUBOTHBIX. CoOKpaTtuTenbHble Bakyodau. Opransl BblaeneHus. PuibTpanus,
CeKpelrsi U 00paTHOE BcachlBaHME KaK MEXaHM3Mbl pabOThl OPraHOB BbBIACIICHUSI.
CBs13b IOJIOCTH T€Ja C KPOBEHOCHOM M BBIIEIUTENBHON cCUCTEMaMU. Brinenenue y



MO3BOHOYHBIX JKUBOTHBIX M 4enoBeka. [louku. CtpoeHne u GyHKIIMOHUPOBAHUE
HeppoHa. OOpazoBaHUE MOYH Y YETIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpHI
OakTepuil M UHUCTHI MNPOCTEHINIMUX. 3alUTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrukyna. CpeacTsa macCUBHOM M XUMHUYECKOU 3a1UThl. OUTOHIUIBI.

3ammTa y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M HX HPOU3BOJHEIE.
3ammuTa opranu3Ma ot Oojne3Hed. UMmyHHas cucteMa uenoBeka. KiietouHblil u
I'YMOpaJbHBI HUMMYHHUTET. BpOXIEHHBIM W TPUOOPETEHHBIM crerudUIecKuii
UMMYyHUTET. Teopust KIOHaNIbHO-celekTuBHOro ummyHutera (I1. Dpnux, @. M.
bepuer, C. Tonerasa). BocnanuTtenbHbie 0OTBETHl OPraHu3MOB. Posib BpOXKIEHHOTO
UMMYHUTETA B Pa3BUTUU CHCTEMHBIX 3a00JICBaHU.

Pazgpaxxumocte u  peryisiqus y  OoprauusmoB. Pazmpaxumocts y
OJHOKJIETOYHBIX OpraHu3sMoB. Takcucel. PasgpaxuMocts U peryiasiuus y
pactenuii. PocToBble BeniecTBa U UX 3HAYCHHUE.

HepBHasi cucrema u pediekTopHas peryisius y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIOLUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y JKMBOTHBIX. OTIIE€NbI TOJOBHOTO MO3ra MO3BOHOYHBIX JKMUBOTHBIX. Peduiexc u
pedrnexTopHas ayra. be3ycnoBHbIE U yCIOBHBIE PEIEKCHI.

['ymopanbpHast peryisiius U 3HAOKPUHHAsA CUCTEMa >KUBOTHBIX U YEJIOBEKA.
JKenespl HSHOOKPMHHOM CHUCTEMBI M WX TOPMOHBL. JleWiCTBHE TOPMOHOB.
B3auMoCBA3bp HEPBHOW M SHIOKPUHHOW cuCTeM. [ umoTanmamo-runoduiapHas
CUCTEMA.

JemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabnuupel u cxembl: «OIHOKJIETOUHBIE BOJIOPOCIHN», «MHOTOKIETOYHBIC
Bojopocim», «bakrepumn», «lIpocrerimme», «Opranbl LIBETKOBBIX PAacTEHUN,
«CuctemMbl OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacreHuit», «KopueBbie cuctembry, «CTpoeHue cTedisy,
«CTpoeHue NHCTOBOM IUIACTUHKM», «TKaHM >KMBOTHBIX», «CKEJIET 4YeIoBEKa»,
«IImmeBapurenpHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «Mplmeunas  cucremay,
«BpraenurenbHas cucteMa», «IHIOKpUHHAs cuctemay, «CTpOeHUE MBIIIIbDY,
«mmynurer»,  «KuiieuHononoctueie», «CxeMa  NHUTaHUS  PACTECHUI,
«KpOBEHOCHBIE CHCTEMBI IO3BOHOYHBIX JKUBOTHBIX», «CTpPOEHHE THUAPHDY,
«CtpoeHue minaHapum», «BHyTpeHHee CTpoeHHe HO0KIEBOro uepBsi», «HepBHas
cuctema peioy, «HepBHas cucrema srymku», «HepBHas — cucrtema
npecMbikatomuxcs», «HepBHas  cucrema  ntuny, «HepBHas — cuctema
MJIeKOTTUTaromux», «HepBHas cuctema yenoBeka», «Pedmexcy.



OOopyioBaHHE: CBETOBOM MHUKPOCKON, MHKpPOIpEnaparbl OJHOKJIETOYHBIX
OpraHU3MOB, MUKpONpPENapaThl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMH
HACEKOMBIX, UTJIOKOXKHX, KUBBIE IK3EMIUISIPHl KOMHATHBIX pacTeHH, repbapuu
pacTeHuil pa3HbIX OTAEJOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YEJIOBEKa,
000pyIOBaHUE JJISl IEMOHCTPALMK TOYBEHHOTO U BO3YIIHOTO MUTAHUS PACTCHUH,
pacieruieHns Kpaxmaina U OesKoB Mo IeicTBUEM (HepMEHTOB, 000pya0BaHUE IS
JEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXaTENbHBIX JBUKEHUM, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHnue TKaHEel paCTCHUIN».

JlabopaTtopHas padora «/3yueHue TKaHel KUBOTHBIX).

JlabopaTtopHasi pabora «/3ydeHue opraHoB LIBETKOBOI'O PACTEHUS.

Tema 10. PazmHokeHUe U pa3BUTHE OPraHU3MOB

®opmbl pa3MHOXKEHHUSI OPraHU3MOB: Oecriosioe (BKIJIIOYasi BEreTaTUBHOE) U
noysioBoe. Buael  0ecronoro  pa3MHOXKEHHUSA: IOYKOBAaHUE,  CIOPYISLUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TonoBoe pa3zmuoxkeHue. [lomoBele kieTkn, Wik rameTtsl. Meno3. Craaun
Mmeiio3a. [loBenenne xpomocoM B meio3e. Kpoccunrosep. bronorndeckuii cMbIci
Melo3a M IOJIOBOrO Imporecca. Melo3 M ero MeCTO B JKH3HEHHOM IMKJIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Buthe. ['ameToreHes y »kMBOTHBIX. [10JI0BBIE JKEIE3bI.
OOpazoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepMaToreHes u oorenes. CtpoeHue
MIOJIOBBIX KJIETOK.

OmionoTBOpeHHEe U 3MOPHOHAIBHOE pPAa3BUTHE JKUBOTHBIX. CHocoOblI
OIUIOIOTBOPEHUS: HApYy)HOE, BHyTpeHHee. [lapTeHorenes.

NuauBryallbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHONIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOSUL.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Cragun 3MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarywku). JpoOnenwe. Tumbsl  apoOseHus.
Jlemepmunuposannoe u HedepmuHupoganuoe Opobnenue. bracmyna, munsi
onacmyn. OCOOEHHOCTH JPOOJICHUST MIIEKOMUTAIOMIUX. 3apOJABIIICBBIC JIUCTKU
(racTpynsauus). 3aKiIagKka OpraHoB U TKaHEW U3 3apOJIbIIIEBbIX JUCTKOB. B3anuMHuoe
BJIMSIHUE 4YacTe pa3BHUBAIOIIETOCS 3apojpliia (3MOpHOHANbHAS WHIYKIIHS).
3aknajka IUTaHa CTPOEHUS SKMBOTHOIO Kak pe3ysbTaT  HepapXUUECKHUX
B3aMMOJICUCTBUII TE€HOB. BrnusiHue Ha 5MOpHUOHANBHOE pa3BUTHE Pa3TUUYHBIX
(bakTOpOB OKpPY>KAIOIIEH CPEIbI.

Poct u pasButne xuBOTHBIX. [locTamOpuoHanpHBIE mepuoa. llpsmoe wu
HenpsiMoe pasBuTHe. PaszButue ¢ meramMopdo3oM |y OECHO3BOHOYHBIX U
MO3BOHOYHBIX KUBOTHBIX. bHOJOrMYeckoe 3HAYEHHUE MPSAMOrO0 M HEMPSIMOTro



pPa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. TUlbl pocTa KUBOTHBIX. DAKTOPHI
PETYISIMU POCTA JKUBOTHBIX M YenoBeka. CTaauu mocTIMOPHOHAIBHOTO Pa3BUTHS
y )KMBOTHBIX U 4esioBeka. [leprnopl oHTOreHe3a uenoBeka. CTapeHue u CMepTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoxeHne u paszputue pacteHuil. ['amerodutr m cropodur. Meiio3 B
KU3HCHHOM TMKJIe pacTeHuil. (OOpa3oBaHue crmop B TMporecce Menosa.
['ameTtorene3 y pacteHud. OIIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoiiHOE OIJI0IOTBOPEHHE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3MBbl pETYISLIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpanun

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

Tabmuubr u cxembl: «BereratuBHoe pasMHoOkeHHe», «Tumbl Oecmonoro
pa3MHOXKEHUD», «Pa3MHOXKEHUE XJIAMUAOMOHAIb», «Pa3MHOKEHHE 3BIIICHBDY,
«Pa3MHO)eHue TuapbDy, «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
ANIEKIETKH U criepMaTo3oniay, «OCHOBHBIE CTaAuU OHTOreHe3a», «lIpsmoe u
HenpsiMoe pa3BuTue», «Pa3zButhe wmaiickoro xyka», «Pa3Butue capanumy,
«Pa3BuTne nATymKn», «JIBOMHOE OIUIONOTBOPEHHE Y ILIBETKOBBIX PACTECHUI»,
«CTpoeHue cemMsiH OJTHOJOJIbHBIX U JABYIOJIbHBIX PACTCHUIN», «KU3HEHHBIN LMK
MOPCKOM  KamyCTbD», <« KM3HEHHBIM UHKI MXa», <« KHU3HEHHBIA  IUKI
ManoOpOTHUKAY, « KU3HEHHBIN LIUKJI COCHBD.

O6opyioBaHHE: CBETOBOM MHUKPOCKON, MHUKpOIpenapatbl SUIEKIETOK HU
CIIEpMAaTO30U10B, MOJENb «L MK pa3BUTHS JIATYLIKI.

JlaGopaTopHas padora «/3ydeHne CTpOCHUS MOJOBBIX KJIETOK Ha FOTOBBIX
MHKpOITpEenapaTax».

IIpakTuuyeckast padora «BrpisiBieHME NPU3HAKOB CXOACTBA 3apOJbILICH
MMO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopnass pabdora «CTpoeHHE OpraHoB Pa3MHOKEHHUS BBICIINX
pacTeHu».

Tema 11. I'eneTuka — Hayka 0 HaCJeACTBEHHOCTH M HM3MEHYHUBOCTH
OpPraHu3MoB

Hcropust cTaHOBICHUS M pPa3BUTHS TEHETUKM Kak Hayku. PabGoter T
Mengens, I'. ne @puza, T. Moprana. Poinb oTeueCTBEHHBIX YYEHBIX B Pa3BUTHUU
reHetuku. Pabotel H. K. KonbsuioBa, H. Y. Basunona, A. H. benosepckoro, I'. /1.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE TMOHSITUS U1 CUMBOJIBL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeJIbHbIE TE€HbI, AJIbTEPHATUBHBIE MPU3HAKUA, JOMUHAHTHBIA U PELIECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TEHOTHTI, (DEHOTHTI.



OCHOBHBIE ~ METOJBl ~ TE€HETUKH: THOPUIOJOTUYECKHM,  IUTOJIOTHYCCKUH,
MOJIEKYJISAPHO-TEHETUYECKHM.

JleMoHCTpanun

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

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

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT T€HETHUYECKHX

VICCJIEIOBAHUI.
Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaens — 3aKOH

ennHoo0pa3ust THOPUIOB MepBoro nokojeHus. [IpaBuno nomuHrpoBanus. Bropoii
3aKOH MeHaens — 3aKOH paclleIVIeHUs NPU3HAKOB. LluTosiormyeckue OCHOBBI
MOHOTHOPHIHOTO CKpElMBaHus. [ unore3a YyucToThl raMer.

AHanmsupyroniee ckpemmBanne. [[poMeKyTOUHBIM XapaKTep HaCIECIOBaHMS.
Pacuierienre npu3HaKoB MPU HETIOJIHOM JOMUHUPOBAHUH.

JuruOpugHoe ckpemrBanue. TpeTuil 3akoH MeHiens: — 3aKOH HE3aBUCUMOIO
HaclIeJOBaHUsI ~ Mpu3HakoB.  lluTomormyeckue  OCHOBBI  JUTHOPHUIHOTO
CKpEILBaHUS.

CuermnieHHoe HacienoBanue npuszHakoB. Pabotel T. Moprana. CuemnieHHoe
HACJICJOBAHUE T'€HOB, HAPYIICHHE CLEIUICHUS MEXAY I'€HaMH. XPOMOCOMHAas
TEOPUS HACIECACTBEHHOCTH.

['eneTuka nosia. XpoOMOCOMHBIM MEXAHU3M OMpPEAEICHUS Mojia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIi M TeTepOoraMeTHBIA IO0J. | eHeTrnueckas
CTPYKTypa IOJOBBIX XpoMocoM. HacnenoBanue nMpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neroTponusi — MHOKECTBEHHOE JECHCTBUE
reHa. MHOXECTBEHHBI ajuilenu3M. B3anMoAencTBUE HEaUIEIbHBIX TI'€HOB.
Kommniementaprnocts. Onuctas. [Tonumepus.

['eHETHYECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, >KMBOTHBIX M 4YEJIOBEKa, a
TaK)Ke (PU3NOJOTMYECKUX TPOLECCOB, MOBEACHHUS M KOTHUTHUBHBIX (DYHKLIHMA.
['eHeTHueckre MEXaHU3Mbl CUMOMOT€HE3a, MEXaHU3MbI B3AUMOJEHUCTBUS «XO35IUH
— Mapa3uT» U «XO35IMH — MHUKpPOOMOM». ['eHeThdyeckue acreKTbl KOHTPOJS H
MU3MEHEHUS HACJIeJICTBEHHON HH(POPMAIIUHU B MOKOJICHUSIX KJIETOK U OPTraHU3MOB.

JdemoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabmuibr u cxemsl: «IlepBoiii 1 BTOpOil 3akoHbl Menpaens», «Tpetuit 3axkoH
Mengens», «AHanusupymollee CKpemuBaHuey, «HemomHoe noMUHUpPOBaHHEY,
«CrenyieHHOEe HAacleOBaHUWE MPHU3HAKOB y Apo3odumib», «['eHeTnka monay,



«Kapuotun uenoseka», «Kapuotun aposzodpuiby, «Kapuotum OTHUIBD,
«MHOXECTBEHHBIN aJlJIeIu3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBaHue: MoOJENb JJisl  JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
rUOpUIOB TIEPBOTO TIOKOJICHUS M PACHICIUICHUS TMPU3HAKOB, MOJEIb s
JIEMOHCTpallUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHMUS TMPU3HAKOB, MOJECIb JIJIA
JIEMOHCTpAllMK CIEIUICHHOTO HACIIEIOBaHUs MPHU3HAKOB, CBETOBOW MHMKPOCKOII,
MUKpornpenapar: «JIpozodumnay.

IIpakTnueckass padora «M3ydeHue pe3ynbTaTOB  MOHOTHOPHIHOTO
CKpEIIMBAHUA Yy APO30(PHITBD».

IIpakTnueckass pab6ora  «/3ydyeHue  pe3yJbTaTOB  JUTHOPHIHOTO
CKpEIIMBAHUA Y TPO30(DUITBD».

Tema 13. 3aK0HOMEPHOCTH H3MEHYUBOCTH

B3aumopeiicTBue TeHOTHMIA W cpenbl Ipu  (GopMUpOBaHUU (EHOTHIIA.
N3MeHYnBOCTh TpU3HAKOB. KauecTBEHHbIE M KOJUYECTBEHHBIC MPU3HAKU. BUabI
W3MEHUYMBOCTH: HEHACIICACTBEHHAS U HACJICACTBECHHAS.

MopaudukannonHass U3MeHYUMBOCTb. Ponb cpeasl B (opMUpOBaHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanroHHBIN
psan u BapuarmonHnas kpuBas (B. HMoranncen). CpoiicTBa MOau(MUKAITMOHHON
W3MEHYHBOCTH.

['eHoTHNMYECKas N3MEHUYMBOCTh. CBOMCTBA T€HOTUINYECKON N3MEHYMBOCTH.
Buapl reHOTUNTHYECKOW N3MEHUMBOCTH: KOMOMHATUBHAS, MyTallMOHHAS.

KomOuHaTuBHAs M3MEHYMBOCTH. Mei03 M TMOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3MaHUN
TeHETUYECKOr0 pa3Ho00pa3us B Mmpe/iesiax OJTHOr0 BUA.

MyTanmonHass HM3MEHYMBOCTh. BuHIBI MyTauuil: T€HHbIE, XPOMOCOMHEIE,
reHoMHble. CIOHTaHHBIE W  MHAYUUPOBAHHBICE MYyTallMd. SnepHble U
UTOIUIa3MaTHYeckue myTtanuu. CoMaTUYEeCKUE U TOJIOBble MyTaluu. [IpuunHbI
BO3HUKHOBEHUS MyTalnuhd. MyTareHbl W WX BIHWSHUE Ha OpPraHU3MBL.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMpoIecca. 3aKOH TOMOJIOTMYECKHUX PSJIOB B
HacienctBeHHoM u3MeHunBoctu (H.M. BaBunoB). BHesdnepHas W3MEHUYMBOCTH U
HACJIEJCTBEHHOCTb.

Onueenemuxa u INUSEHOMUKA, pPONb  dNUSEHEMUYECKUX (HaKkmopos 8
HACNe008aHUU U UBMEHYUBOCMU (DEeHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOB.

JemoHcTpanuu

IToprpersr: I'. ne @pus, B. Moranucen, H. 1. Basuinos.

Tabmumet w cxeMbl: «Bugel  um3mMeHumBOCTHY», «MoauduKamoHHas
U3MCHYHUBOCTHY, «KomOnHaTnBHas U3MCHYHUBOCTHY, «Meiio3y,
«OmnongotBopeHuey, «I eHeTnueckue 3a00JIeBaHUS YeI0BEKay», « Bumbl myTammiiy.



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

JlabopaTopHhasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMOHHON M3MEHUYMBOCTU. [locTpoeHue BapualMOHHOrO psga U
BapUALMOHHON KPUBOWY.

IIpakTuyeckass padora «Mytamuu y aApo3oduiabl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uyenoBeka. MexayHapoiaHas mporpamMma HCCIEIOBaHUS T€HOMA
yenoBeka.  MeTroabl  M3y4eHUs ~ TEHETMKH  YEJIOBEKAa:  I'€HEaJOTMYECKUU,
OJIM3HEIOBEIH, IIMTOr€HETUYECKU, MOMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-T€HETUUECKHM. CoBpemeHHOE ONPEIEIICHUE TE€HOTHIIA:
[IOJJHOTEHOMHOE CEKBEHUPOBAHUE, FEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[TI[P-ananu3a. HacnencTBenHbie 3a0051€BaHus YesloBeKa. | '€HHbIE U XPOMOCOMHBIE
OoJsie3HU 4YenoBeka. boyie3HW ¢ HACENCTBEHHOM MPeapacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIUHCKOW T€HETHKHA B MPEAOTBPALICHUHN U JICUCHUHA TE€HETUYECKHUX
3a00JieBaHUI 4YelioBeKa. MeauKOo-reHeTUueckoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIETKU. [IoHSATHE «TEHETHYECKOTO Tpy3a». ITUYECKUE aCHEKThl UCCIEIOBAHUN B
00JIaCTH peJaKTUPOBAHHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['eneTtnyeckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(bU3MYEeCKOMY U XMMHUYECKOMY 3arps3HEHUIO OKpYKarolen cpeabl. [ eHeTnyeckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K ITaTOJIOTUsIM.

JlemoHcTpanuu

Tabmuubl u cxemsl: «Kapuotun denoBeka», «MeToapl U3yuyeHUS TEHETUKH
yesjoBekay, «I'eHeTnueckue 3a001€BaHUs YEIOBEKay.

IIpakTnuyeckas padora «CocTaBlIeHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cestekuusi OpraHu3sMoB

JloMecTUKanuss W CEJIEKUHUs. 3apOXKICHUE CEIEKIMH U JIOMECTUKALMH.
VYuenue H. W. BaBunoBa o IleHTpax mNpoOUCXOXIEHUS W MHOrooOpasus
KYJbTYPHBIX pacTe€HUW. Ponb ceneknuu B CO3JaHUM COPTOB PACTEHHM U TOPOJ
*kuBOTHbIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJIOTUYECKMX PSIIOB B
HaciaeAcTBeHHOM wm3MeHuMBoctTHh H. WM. BaBunoBa, ero 3HadeHue i
CEJICKITMOHHOM PabOTHI.

Metoasl ceneKImoHHOM paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIA U
VHIUBUIYaJIbHBIN. Oransl KOMOWHAIIMOHHOU CCJICKIINU. HcnwiTanue
npousBoanTENed MO TOTOMCTBY. OTOOp MO TEHOTHIY C TOMOIIBIO OIIEHKH
dbeHoTuna MOTOMCTBa U OTOOP MO TEHOTHUITY ¢ moMoIbio aHanu3a JIHK.

HckyccTBeHHBIH ~ MyTareHe3 Kak  METOJ  CEJEKIMOHHOM  paboThl.
PannanMOHHBIN U XUMUYECKUW MyTareHe3 Kak UCTOYHUK MYyTalUui y KyJIbTYPHBIX



dbopm opranm3moB. Vcmonb30BaHNE TEHOMHOTO PEIAKTHPOBAHUS W METOOB
pexomOuHaHTHBIX JIHK 11 moyueHns ucXoJHOTO MaTepuaa Jijisl CEeKIUH.

[Tomyuyenue MTOJTUTLIIOUIOB. BuyTtpusugosas THOpUIN3AIINS.
brnu3kopoAcTBEHHOE — CKpelMBaHue, wWid  WHOpuauHr.  HepoacTBenHoe
CKpelIMBaHue, WM ayTOpuAuHr. ['erepo3uc u ero mpuuuHbl. Vcrnosb3oBaHue
rerepo3uca B cenekiuu. OtnanénHas rudpunuszanus. [Ipeogonenue Oecruiogus
MEKBHUJOBBIX TUOPUAOB. JIOCTUKEHUS CEIEKIIMU PACTEHUIN U )KUBOTHBIX. «3e1éHast
pesonioyusy.

CoxpaHeHre U U3y4YEHUE T'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHU U
UX JUKUX pOAMYEH I CO3JaHUS  HOBBIX COPTOB M THOpPUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJbTYp. M3yuenue, coxpamenue u ynpasieHue
2eHeMUYeCKUMU Pecypcamu CeabCKOXO3AUCMBEHHBIX U NPOMbBICIO8bIX HCUBOMHBIX
8 Yeax VIVUUeHUs CYUeCmayiomux U CO30anUsi HO8bIX NOPOO, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEeHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosvlx uoell U nepcneKmueHbX MmexHoI02UlI.

JleMoHCTpauumn

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

Tabnuibl u cxembl: «L{eHTpBI TPOUCXOXKIECHUS U MHOTO00Pa3usi KyJIbTYpPHBIX
pacTeHui», «3aKOH T'OMOJIOTMYECKUX PSIAOB B HACIEACTBEHHOW M3MEHYMBOCTHY,
«MeTtoapl cenekiuny, «Otnanénnas Tuopuauzanus», «MyTareHes».

JlabopaTopHasi padora «/3yyeHue copTOB KyJIbTYPHBIX PACTEHUI U MOPOJ
JIOMAIITHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IIpakTnuyeckas padora «lIpuBnBka pacTteHuN».

IKcKypceusi «OCHOBHBIE METOIbl U JOCTHUKEHHSI CEJIEKIIMM PACTEHUU U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIHNIO, IJIEMEHHYIO bepmy,
COPTOUCTBITATELHBIM YYaCTOK, B TEIUIMYHOE XO3SWCTBO, B J1TAOOPATOPHUIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOT S

OOBEKTHI, HCHOJIb3yeMble B OWOTEXHOJIOTHMH, — KJIETOYHbIE W TKAHEBBIC
KYJbTYPBI, MUKPOOPTaHU3MBI, 170'¢ XapaKTEepUCTHKA. TpagumonHas
OMOTEeXHOJIOTHSI:  XJIeOOMeUeHne, TMOMYyYEHUE KHCIOMOJIOYHBIX IPOIYKTOB,
BUHOJAEnHe. Mukpoouonoruueckuit cuntre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
texHosorui. [IpousBoacTBO O€sika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJIOTM M MHCTPYMEHTOB 1EJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C IEJIbIO MMOJYUYEHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
coJiep KaIluX HE BCTPEUAIOIINECS B TIPUPOI€ OMOCUHTETHUECKHUE Y TH.



Kierounasa unxeHepus. MeTonbl KyJIbTypbl KIETOK M TKaHEW PACTEHUU M
KUBOTHbIX. Kpuobanku. Comaruyeckas TruOpuAN3auss W COMATHYECKUN
sMOpuorene3. lcnonb3oBaHue ramiouoB B CeleKUMH pacTteHuil. [lonyuenue
MOHOKNIOHANbHBIX anmumein. Hcnonv3zosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBLX
anmumen 6 MeduyuHe. VICKyCCTBEHHOE OIUIOJOTBOpPEHHE. PeKkoHCTpyKIus
AWLEKICTOK U KJIIOHUPOBAHUE XMBOTHBIX. METO TpaHCIJIAHTALUU SEP KIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DPA3MHONCEHUSL CENbCKOXO03AUCMBEHHBIX K)IbMYP.

XpoMOCOMHass W TE€HHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 TE€Ha H
koHcTpyupoBanue pekomouHanTHbIx JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTmkeHrnss YW NEPCHEKTHBBI  XPOMOCOMHOM W TI'€HHOM  MHXECHEPUH.
DKOJIOTMYECKHE U 3TUYECKUE MTPOOJIEMBI T€HHON MHXKEHEPUU.

Menunuackue OuotexHonoruu. [loctrenomuas nudponas meaununa. [11P-
JUarHocThkKa. MeraOOoJOMHBIM aHanu3, TEHOLEHTPUYECKH aHanu3 IpoTeoMa
YyeJaoBeKa JUIsl OLUEHKM COCTOSIHHS €ro 340poBbs. VICIOJIB30BaHHWE CTBOJOBBIX
KieTok. TapretHas Tepanusi paka. 3D-OmoumHkeHepus i pa3pabOTKU
(yHIaAMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHMM, CO3AaHMS KOMILIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJIOTUN TPEXMEPHOIro OMONPHUHTUHIA M cKadgoyguHra
JUISL peLIeHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3nanue BEKTOPHBIX BaKIMH C IEJbI0 O0EeCreueHus] KOMOMHUPOBAHHOMU
3amuThl OT Bo3Oyautened OPBU, ycTaHoBieHHE MOJIEKYJISPHBIX MEXAHH3MOB
¢ynkuonnposanus PHK-coneprkamumx BUPYCOB, BBI3BIBAIOIIUX OCO0O ONAcHbIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabmuupl u cxemsl: «Mcrnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIIIEHHOM
IPOMU3BOJCTBEY, «KileTouHas nHxkeHepus», «I eHHast UHXKEHEpUs».

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTHUH.

IpakTnueckas padora «lloydyeHrne MOJOYHOKHUCIBIX TPOLYKTOBY.

IKCKypcusi «bHOTEXHONOTMA — BaXHEWINAs IPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MPOU3BOJICTBO)Y.

11 KIIACC

Tema 1. 3apoxaenne W pa3BUTHE 3BOJIOIHOHHBIX MPEACTABJIEHHH B
omosioruu

OpomonmonHas Teopusi Y. Jlapsuna. Ilpeanochbuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U HaydHas aedaTenbHocTh Y. JlapBuHa.

JIBrokyniye cuiibl 3BOTIOIIUK BUAO0B 110 Y. JlapBuHY (BBICOKast HHTEHCUBHOCTD
pPa3MHOXEHHUST OpPraHW3MOB, HACJEICTBEHHAas WM3MEHYMBOCTh, Oopnba 3a
CYIIIECTBOBAHKE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).



Odopmienne cuaTeTnueckoir Tteopuu dBomtonmu (CTD). HelTpanbhas
Teopust 3Bomound. CoBpeMEHHas 3BOJIOLMOHHAsA Ouojorusd. 3HA4YECHHE
HBOJIFOLIMOHHOW TEOPUH B POPMUPOBAHUY €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JleMoHCcTpaIuA

[Toptpetsl: Apuctotens, K. JIunnen, XK. b. Jlamapk, 2. K. Cenr-Unep, XK.
Kiosnwe, Y. lapBun, C. C. YerBepuxos, 1. U. IImaneraysen, Ix. Xonaein, /. K.
benses.

Tabmuubr u cxembl: «Cucrema »xuBoit mnpupoasl (mo K. Jlunuero)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanuzm (opmupoBaHus
NpPUCHIOCOOJIEHU y pacTeHuil W >KuBOTHBIX (mo Jlamapky)y», «Kapra-cxema
MapuipyTa nyremectsus Y. lapsunay, «Haxonku Y. JapBunay, «Dopmbl 00pbObI
3a cymectBoBaHuey, «lloponapl romy6eit», «MHorooOpasue KyJIbTypHBIX (POpM
KarycThl», «[1opopl JOMAIIHUX KUBOTHBIX», «CxeMa 00pa3oBaHUsl HOBBIX BHUJIOB
(mo Y. JlapBuHy)», «Cxema COOTHOIIEHUS JBMXKYIIUX CHJ SBOJIOLUNY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJTIOLIHI.

Tema 2. MuKpo3BOIIOLHSA U €€ Pe3yJIbTATHI

[Tonynsiuus Kak 3JIeMEHTapHas €IMHULA 3BOTOUUA. COBPEMEHHBIE METOIbI
OLIEHKM TE€HETUYECKOT0 pa3HooOpaszus M CTPYKTypbl Homyssiuuid. M3meHeHue
reHo()oH/a TOMYJALMA KaK »3JIEMEHTApHOE 5SBOJIOLMOHHOE SIBICHHUE. 3aKOH
reHeruueckoro paBHosecus [xx. Xapau, B. BaitnOepra.

DneMeHTapHble (aKTOphl (ABUKYIIME CHIJIbI) HBOJIONMH. MyTallMOHHBIMN
npouecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelip TeHOB — ciyualiHble
HEHAIpaBJICHHbIE W3MEHEHHS 4YacTOT ajiened B momymanusx.  Oddexr
ocHOBaTend. Iggexm oOymuinounoco zoprviuwika. CHUdICEHUE 2eHemuiecKo2o
paznoobpazus: npudunsl u cireocmeus. llposenenue sgpghexma Opeiigha ceros 6
oonvuwiux U manelx  nonynayusx.  Murpauuu.  M3onsuus  mOmyJsSIuvi:
reorpadudeckas (mpocTpaHCTBEHHAs), Oroaornyeckas (penpoyKTUBHAS).

EctecTBenHbIii oT0Op — HampaBiswomuii ¢gakrop sBoionud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBIXKYIIMM, CTAaOMIM3UPYIOIIHUMA,  pa3pbIBAIOLIUI
(nm3pynTuBHbIi). [lomoBoil 0TOOp. BO3HMKHOBEHHE W HBONIOLUS COLUATBHOTO
MOBEJICHUS )KUBOTHBIX.

[Tprcnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yjibTaT  MHMKPOIBOJIIOLUU.
Bo3HukHOBeHHE ~ MpUCNOCOOJIEHWH y  opranm3sMoB.  Apomopdo3bl U
uanoanantauuu. [Tpumepsl npucnocodieHnid y opraHu3mMoB: MOpP(OIOrH4YecKue,
busnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCHUTEIBHOCTD
IPUCIIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero kpurepum u CcTpykTypa. BumooOpazoBaHue Kak pe3ynbTar
MUKpOdIBOIOIMHU. M3omsiust — kimodeBor (aktop BumgooOpazoBanus. [lytu u
CIIOCOObI BUJI000pa30BaHMUS: aJJIONaTpUYECKOe (reorpacduueckoe),



CUMIATPUUIECKOE (3KOI0OTUYECKOE), «MTHOBEHHOE (monurIonU3anus,
rubpuau3anus). JIMUTenbHOCTh YBOTFOITMOHHBIX MPOIECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOJIOTHIECKOTO Pa3HOO0pa3Hsl.

Ponb  »BONIONIMOHHOM OWOJOTMHM B pa3padOTKE HAay4YHBIX METOOB
coxpaHeHusi 6ropazHo00pasusi. MUKPOIBOMIONUS U KOIBOIIOIUS Mapa3UTOB U UX
x0351eB. MexaHn3mMbl (POPMHUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHKAM H CTIOCOOBI
OOpBOBI C HEW.

JdeMoHCcTpauU

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

Tabmuubl u cxembl: «MyTanmoHHass HM3MEHYUBOCTHY, «llomynsironHas
CTpYKTypa BUAa», «Cxema MposiBJIeHUs 3aKoHa Xapan—BaiinOepray, «/Buxymme
CHJIBI DBOJTIOITUNY, «DKOJOTHYECKAsT W3OJSAIUS MOMYJIAIAA CeBaHCKON (opemmy,
«l'eorpaduueckass M30JAIUS  JUCTBEHHHUIIBI CHOMPCKOM ¥ JIMCTBEHHUIIBI
naypckoi», «llonynsiiiMoOHHbIE BOJIHBI YUCIEHHOCTH XUITHUKOB U XKEPTBY», «CxeMa
JEUCTBUSL €CTECTBEHHOro 0TOOpa», «DopMbl OOpHOBI 3a CYIIECTBOBAHHUEY,
«HaycTpualibHbI MenaHu3M», «/KuBble uckonaemsbie», «II0KpOBUTEIBCTBEHHAS
OKpacka AKUBOTHBIX», «IIpenynpexnarornias OKpacka KUBOTHBIX»,
«Dusnonornueckue ananranun», «lIpucrnocoOreHHOCTh OpraHu3sMoB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKTypa BUAa B
npupose», «CrnocoOwsl BugooOpazoBanus», «l'eorpaduueckoe BUI000pa3oBaHUE
TpEX BUAOB JaHABIIIEH», «IKOJIOIMYECKOE BUI000pAa30BaHUE BHUIOB CHHUIL,
«ITomumnouasl pacteHuit», «KamyctHo-peneunblii ruopu.

O6opynoBanue: repObapruu pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uydelia MTHI] U
3Bepeil C MpuUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUH, Yydella MTHIl W 3Bepei
pa3HBIX BHJIOB, TrepOapuu pacTeHUN OJM3KUX BUAOB, OOpPa30BaBIIUXCS
Pa3IMYHBIMU CIIOCOOaMHU.

JlabopaTtopnasi paGora «BblsiBIeHHEe W3MEHYMBOCTH Yy OCOOEH OJIHOTO
BUJIA).

JlaGopaTtopnass  paGora  «lIpucmocoOneHuss  OpraHu3smMOB M HUX
OTHOCHUTEJbHAs LEIECO00Pa3HOCTDY.

JlaGopaTtopnass paGora «CpaBHeHHUE BHUIOB MO MoOp(oIoruuecKkoMy
KPUTEPUIOY.

Tema 3. Makpo3sBoJirouus 1 €€ pe3yabTaThl

MeTtonbl  M3ydyeHHS  MaKpOAIBOMIONMHU. [lameoHTONOrM4YecKkue MeETO[bl
u3yueHus: HBomouuu. llepexomubie ¢opMbl M (QUIOTCHETHYECKUE  PSAbI
OpPTaHU3MOB.

buoreorpaduyeckue meTonsl u3ydeHus sBostonuu. CpaBHeHUE (QIIOpHI H
dbayHbl MaTepuKOB U OCTPOBOB. buoreorpaduueckne obOmactu 3emiau. Bumbi-
DHJIEMUKHU U PEITUKTHI.



OMOpPHUONOrHYECKUe U CPABHUTEIHLHO-MOP(OIOTHUECKHE METOAbl U3YyUEHUs
IBONIIOLMHU. ['€HeTMYeCKue MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX ~ HOBIIECTB. [ 'OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbL.
PynuMentapubsle  opraHbl W aTaBU3Mbl.  MOJEKYJISIPHO-TEHETUYECKHE,
OMOXMMHUYECKHUE W  MaTeMaTHYEeCKUE  METOJbl  W3Y4YeHUsS  HBOJIIOIUU.
['omonoruunsle reHbl. COBpEMEHHBIE METOAbI MOCTPOEHUS (UIOr€HETUYECKHX
JI€PEBBEB.

XPpOMOCOMHBIE MyTallUH U 3BOJIFOIUSI TEHOMOB.

OO01mre 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKyuUi.
HeobOpatumocTs 3Bomtonnu. AfanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
HBOJIFOLIU Y.

JleMoHCTpauun

[Toptpetsi: K. M. bap, A. O. KoBaneckuii, ®. Mrosiep, 3. ['ekkenb.

Tabmunpl u cxembl: «PUIOTEHETUYECKUHN PAJl JIOMIAAN», «ApPXEONTEPUKC,
«3Bepo3yObie  smiepb»,  «Crerouedanbr»y,  «Punnodutey,  «CemeHHbIE
NanopoTHUKW», «buoreorpapuueckue 30HBI 3emun», «Jlpei) KOHTHHEHTOBY,
«Penuktey, «HadanpHbple cTaguu >3MOPUOHAIBHOIO PA3BUTUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYUHBIE W aHAJOTUYHBIE OpraHbl», «PyIUMEHTHI»,
«ATaBU3MB», «XpOMOCOMHBIE HAOOpHI 4YeJNOBEKa W IUMIaH3e», «l1aBHbIE
HaITpaBJICHUS 3BOJIIOIUNY, «O0I1IHe 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJUJIEKIIMU, TrepOapuu, MYyJSKH HMCKOIMAEMBIX OCTAaTKOB
OpPraHU3MOB, MYJISKA TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYJAUMEHTAPHBIX OPraHOB H
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpouncxoxaenne u pa3BuTHE )KU3HA HA 3emJie

HayuHble TUMoOTE3bl MNPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOTeHe3 H
naHcrepmusi. [loHayuHble IpeACTaBICHUs O 3apPOKICHUU JKU3HU (KPEAlMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOsKICHUS )KU3HU U €€ ONpOBEpKeHHE ornbiTamu .
Penu, JI. Cnannannanu, JI. [1actepa. [IponcxoxaeHue sku3Hu U aCTPOOHOIOTHA.

OcHOBHBIE JTaIlbl HEOPTraHUYECKON 3BOJIIOLIUM. [InanerapHas
(reonmoruueckasi) SBOJIONUSA. XHUMHUYECKass OHBOJIONMSA. AOUOTEHHBIM CHHTE3
OpraHnyeckux BemecTs n3 Heopranndeckux. Omeir C. Mumtepa m I'. Opm.
OOpazoBanue mnosuMepoB u3 MoHomepoB. Koarepsatnas rumoresa A. M.
Omnapuna, TMmoTe3a nepBuyHOro Oyinpona Jx. XomnaeitHa, TeHeTUYECKasi TUTOTe3a
I'. Ménnepa. PubGosumsl (T. Yek) m rumoreza «mupa PHK» V. T'mnbepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hctopust 3emuin u Meroasl €€ wu3ydeHus. Vckomaemble OpPraHMYECKHUE
octaTkd. ['eoxponosoruss u e€ wMeronapl. OTHOcUTENbHass U aOCOIIOTHAsS
reOXpOHOJIOrHs. I'e0XpOoHOIOrHYecKast Kajla: 30Hbl, 3pbl, HEPHOBI, SITOXH.



HauvanbHbie 3Tanbel opraHudeckord »sBoaoonud. [logBiaeHne u 3BOIOLUA
MEPBBIX KJIETOK. JBOMIONUA MeTaboim3Ma. BO3HUKHOBEHHE TEPBBIX IKOCHUCTEM.
CoBpemeHHbIe MUKPOOHBIE OMOIIJIEHKU KaK aHaJOT MEepPBbIX Ha 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpPYCOB. [IpoucxoxkaeHne MHOTOKJIETOUHBIX OpPraHu3MoOB. BO3HUKHOBEHUE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE 3Tallbl 3BOJIONMU BbICIINX pacTeHUu. OCHOBHBIE apOMOPGO3bI
pactenud. Beixonm pacteHuii Ha cymry. [losiBieHHE CIOPOBBIX pPACTCHUH U
3aBoeBaHre uMH cymu. CemeHHble pacTeHHs. [IpoHcCXOXKIOeHHWE IBETKOBBIX
pPaCcTCHUM.

OCHOBHBIC 3TaIlbl 3BOJIONHMH JKABOTHOTO MHUpa. OCHOBHBIE apoOMOP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
tunoB. [lepBbie XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIONUA TO3BOHOYHBIX.
[Ipoucxoxaenne ampuouit u pentwinil. [IpoucxoxaceHue MICKONMUTAIONIUX U
ntuil. [lpunnun kimodeBoro apomopdosza. OcBoeHHE OECIO3BOHOUYHBIMU U
MO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pasputne xu3HM Ha 3eMje MO 3paM U MepuoiaM: apxeu, MPOTEPO30i,
najgeo3o0i, Me3030M, KaitHo30M. OOm@as xapakTepucTHKa KiuMara |
reoJoru4eckux mnpoieccoB. [losiBIeHME M pacUBET XapaKTEPHBIX OPraHU3MOB.
VYrieoOpa3oBaHue: €ro yCcloBUs M BJIUSHUE HA Ta30BbIi cOCTaB aTMOC(EpHI.

MaccoBble BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3HUCHI MpOUUIoro. [IpuunHel u
CJIEICTBUS MAacCOBBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €r0
ocobennoctu. [Ipobrnema coxpanenus 6MopasHo0Opa3us Ha 3emIie.

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

JlemoHcTpanuu

[Toptpetsl: @. Penqu, JI. Cnammanuanwy, JI. Tlactep, 1. . Meunnkos, A. U.
Omnapun, Ix. Xonaein, I'. Ménnep, C. Mumnep, I'. IOpu.

Ta6nuie u cxembl: «Cxema omnbita @. Penny», «Cxema onsbita JI. [lactepa no
M3YUYCHUIO CaMO3apoXKJIeHUs Xu3HW», «Cxema ombita C. Mumiepa, I'. FOpuy,
«JTanbl ~ HEOPraHWYECKOW  3BOMOUUM»,  «['€oXpOHOJIIOrMYECKass  IIKaJIay,
«HauanpHble 3Tanbl OPraHUYECKOM IBOMIONUNY», «CxeMa 00pa3oBaHUS DYKApUOT
nyTéM cumoOuorenesa», «Cucrema KUBOW mpupoabl», «CTpoeHue BHUpPYCay,
«Apomopdosel  pacteHuit», «PunHmoduTh», «OIHOKIETOYHBIE BOJOPOCINY,
«MHOTOKJIeTOUHbIE BOAOpoCHnY», «Mxu», «llamopoTHukm», «l'onocemMeHHbIE
pactenusi», «OpraHbl I[BETKOBBIX pacTeHui», «(Cxema pa3BUTUSA >KXUBOTHOTO
Mupay, «Apomopdossl KUBOTHBIXY», «lIpocteiimme», «KumedHomomocTHbIEY,
«ITnockue YEpPBUY, «HneHucToHoruey, «PBIOBIY, «3€MHOBOJIHBIEY,



«IIpecmbikaromuecs», «lItuuppy, «Muekonuraromue», «Pa3Buthe Xu3HM B
apXeucKou spe», «Pa3BuTHE )XKU3HU B NMPOTEPO3OMCKOU dpe», «Pa3BuTue KU3HU B
IIaJIC030MCKOM 3pe», «Pa3BuThe KU3HU B ME3030MCKOM 3pe», «Pa3BuThe XKu3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAasl CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuu pPACTEHUM pa3IMYHBIX OTHAENOB, KOJUICKIIMH
HACEKOMBIX, BIIAKHBIE MPENAPAThl )KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUIEKIIUH
WUTJIOKOXKHUX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, Yyyejla NTHULl U 3BEpEW,
KOJUIEKIIMM OKAMEHEJIOCTEM, ITOJE3HBIX HCKOMAEMBIX, MYJBSDKH OPTaHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHasa  sga0oparopHas paGora «MopenupoBaHUE — ONBITOB
Munnepa—tOpu no n3ydennro abMOreHHOTO CHHTE3a OPraHMYECKUX COCTUHEHHM B
NEPBUYHOI aTMOchepe».

JlabopaTtopnasi paGora «/3yueHue W omHMcaHWE HMCKONAEMBIX OCTAaTKOB
JPEBHUX OPTaHU3MOB).

IIpakTnueckass padora «M3ydyeHne O0COOEHHOCTEW CTPOCHUSI pPaCTECHUI
Pa3HBIX OTAEIIOB).

IIpakTnueckas padora «3yueHre 0oCOOEHHOCTEW CTPOEHUSI TTO3BOHOYHBIX
YKABOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIIOT eHe3

Pa3znensl u 3agaun aHTPONOJIOTHU. METOIBI aHTPOIIOJIOT U H.

CraHoBIEHHE TPEACTABICHUN O IMPOUCXOXKICHHM YEJIOBEKA. PenurmnosHsle
BO33peHust. COBpEMEHHbBIE HAYYHBIE TEOPHH.

Cx0ACTBO YenoBeKa ¢ KUBOTHBIMU. CUCTEMATUYECKOE MOJI0KEHUE YEIOBEKA.
CBugerenpcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU310I0r0-OMOXUMHUYECKHUE,
nopeAeHYeckre. OTINYUS YETTOBEKA OT KMUBOTHBIX. [I[pSAMOXOXKIECHUE U KOMIIJIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE roJOBHOrO MO3ra U BTOPOM CUTHAJIBHOMU
CUCTEMBI.

JIBrkymue cuiibl ((akTopbl) aHTPONOreHe3a: OMOJIOrHYecKre, COlualbHbIE.
CooTHolIeHNE OMOJOTUYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcCHOBHBIE CTauM aHTpororeHe3a. PanHue dYenoBekooOpa3Hbie 00€3bSHBI
(IPOKOHCYJIBI) M PaHHUE TTOHTHIBI — OOIITHE MIPEIKH YeIOBEKOOOPA3HBIX 00€3bsH 1
JroJiei. ABCTpaTONUTEKN — JBYHOTHE MpEeAKH Jtofeh. UenoBeK yMenbli, MepBbie
V3TOTOBJICHUS OPYIUM TpyAa. UenoBek NpsIMOXOASALIMNA U IEPBBIMA BBIXOJ JIOAEHU
3a mnpenensl  Adpuku. YenoBek reipenbOeprckuii  — - oOmMMM  Mpesok
HEAHJEPTAJIBbCKOTO YEJIOBEKA M YEJIOBEKA PasyMHOro. YenoBeK HeaHIAEpPTalbCKUN
KaK BHJ JIFOJEH XOJOAHOTO KJIMMara. YeloBeK pa3yMHbIM COBPEMEHHOIO THIIA,
JIEHUCOBCKUM 4YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a mipeaenamu  Adpuku.
[TasnieoreneTrka v najeoreHOMHUKa.



OBOMIONMS COBPEMEHHOTO 4eloBeKa. EcTecTBEeHHBI OTOOpP B MOMYJISLMSIX
yenoBeka. MyTalmoHHBIH mporecc U noaumopdusM. [lomymsimoHHbIE BOJHBI,
npeiid reHoB, murpanus U «d(pQPeKT oCHOBATENs» B MOIMYISIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckne pacel. [loHarue o pace. bosblume pacel: eBpomneowaHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANbHASs),  MOHTOJOUIHAsS
(a3maTcko-aMepuKaHcKas). Bpems u myTu paccelieHHs 4YelnoBeKa IO IJIaHETe.
EnuHctBO  dyenoBeueckux — pac. HayuHas  HECOCTOSITENBHOCTH  pacHU3Ma.
[Ipucnoco6IeHHOCTh YeloBeKa K pa3HbIM YCJIOBHUSIM OKpY)KArolleld Ccpebl.
Bnusnue reorpadguueckoil cpeapl W Apeiida reHoB Ha Mopdosoruio u
(bu3MONOTHIO YeTIOBeKa.

MexauciuIuimHapable  MeToAsl B ¢u3mdecko  (OMOJOTHYECKON)
AHTPOIIOJIOTMM.  OBOJIOLMOHHAsA ~ aHTPOIOJIOTHS M MAJICOaHTPOIIOJIOTHS
YeJIOBEUECKUX NOIMYJSAUMi. bruoconnanbHble HCCIENOBaHUS MPUPOJBI YEIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOIMYECKOr0 M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpauun

[Hoptpersr: Y. {apBun, JI. Jluku, . 4. Porunckuii, M. M. I'epacumos.

Tabmuup! 1 cxembl: «MeTo/bl aHTPONOJIOTUNY, «I 0JIOBHOM MO3I YellOBEKay,
«YenoBekooOpa3Hble 00€3bAHb, «CKeNeT YeIoBeKa M CKEJeT IIMMIIaH3e»,
«PynumeHThI 1 aTaBu3MbD), «JIBHKyIIME CHIIBI aHTPOIIOTEHE3A», «IBOJIIFOLIUOHHOE
IPEBO  4YEIOBEKa», «ABCTpanonutek», «YenoBek  ymenwli», «YUenoBek
IPAMOXOAAIIMIY, «JleHucoBckuid yenoBek» «Heannepranpupny, «KpoMaHbOHIBD,
«IIpenku yenoBeka», «Tarbl HIBOJIFOLUHN YEJIOBEKA», «Pachl yenoBekay.

O6opynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TIPeAMETOB MaTepualibHOU
KyJIbTYphl ~TIPEIKOB YeEJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MUQOJIOTUYECKUMU U OHOJICUCKUMH CIOKETaMHM TPOUCXOXKIACHUS 4YeIOBEKa,
¢dotorpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BEeKa, MOJIENb
yeperna 4YeJoBEKa M 4epena IIMMIIAH3€, MOJENb KHUCTH 4YEJIOBEKAa W KUCTH
HIMMIIaH3€, MOJEIIA TOpCca MPEAKOB YEJIOBEKa.

JlaGopaTopnasi padora «lV3yueHne o0COOEHHOCTEH CTPOCHHUS CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPSIMOXO0XKICHUEM).

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aJalTalNil YeIIOBEKay.

Tema 6. Jxkosnorusi — Hayka O B3aMMOOTHOULICHUSIX OPraHU3MOB M
HA/IOPraHU3MEHHBIX CHCTEM C OKPY:KAKOLIeH cpe1oi

3apoxaeHre U pazButue 3kosoruu B Tpyaax A. ['ymOonbara, K. @. Pynse,
H. A. CesepuoBa, J. I'ekkensi, A. Tencnu, B. H. Cykauésa. Pa3gensl u 3amauun
9K00TuH. CBSI3b SKOJIOTUU C IPYTUMH HAyKaMH.



Metonsl sxonoruu. I[loneBble HaOmOAEHUA. DKCIEPUMEHTHI B HKOJIOTUU:
npupojHble W JabopatopHble. MoJaenupoBaHHE B JKOJOTUHA. MOHUTOPUHT
OKpY’KaIOIIEH CpeIbl: JIOKAIbHBIN, peTUOHATBHBIN U TJI00ATbHBII.

3HaYeHUE DOKOJIOTMYECKMX 3HAHUM i1  YEJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHNE KAaK OCHOBA CBS3€HM YENOBEYECTBA C NMpUpoaoi. PopmupoBaHue
HKOJIOTUYECKOM KYJIBTYpPbI U SKOJIOTHYECKON IPaMOTHOCTH HACEIEHUS.

JleMoHCTpanun

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

Tabmuubl 1 cxembl: «Pazgensr sxonorun», «Metoasl skonoruny, «Cxema
MOHUTOPHUHIA OKPYXKAIOLIEN CPEIbD».

JlaGopaTopHuasi padora «3yuenue METOJ0B JKOJIOTUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUS

DKOJIOTHYECKHE (PAKTOPbI U 3aKOHOMEPHOCTH UX nenctus. Kiaccupukanms
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0ume
3aKOHOMEPHOCTH AEHCTBUSA 3KoJIorHueckuXx (akrtopos. IIpaBuno munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBl.

Abuotnueckue (¢akropel. CBeT Kak sKonorudeckuid (akrtop. JleiicTBue
pPa3HbIX YYAaCTKOB COJIHEYHOT'O CHEKTpa Ha OPraHU3Mbl. DKOJIOTMYECKUE TPYMIIbI
pacTeHUH M JKUBOTHBIX II0 OTHOLIEHMIO K cBeTy. CHrHanbpHas pojb CBETa.
doTonepruoau3M.

Temmnepatypa kak oskojorudeckuid (axrop. [eiicTBue TemmepaTypbl Ha
opraHusMbl. [IoMKWIIOTEPMHBIE U TOMOMOTEPMHBIE OPTaHU3MBL. JDBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdeckuid daktop. Ilpucrnocobnenus pacTeHuil K
HoJIepKaHUI0 BoJHOro OanaHca. Knaccudukanusi pacTeHHM MO OTHOILEHUIO K
Boze. [IpucnocoOnenust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKUMA.

Cpenpl oOMTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
riiyOMHHasT  TOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  DuU3uKO-xuMUYecKue
OCOOEHHOCTH cpell oOuTaHus opranu3MoB. [IpucrnocoOneHuss OpraHu3MoB K
YKU3HM B pa3HbIX Cpeliax.

buonornyeckue putmbl. BHemHue W BHyTpeHHUE pUTMBI. CyTOUHbBIE H
roJu4yHble PUTMBL. [IpUCIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHMSIM
YCJIOBUM KU3HMU.

Kusznennsie Qopmbl  opranu3zMoB. [loHsiTHE O JKU3HEHHOW (Qopme.
XKuznennole POpMBbI pacTeHUM: AepeBbs, KyCTAPHUKU, KYCTAPHUUIKH, MHOTOJIETHHE



TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHBIE (POPMBI IKUBOTHBIX: THUIPOOHMOHTHI,
re0OUOHTHI, a3pOOHOHTHI. OCOOCHHOCTH CTPOSHHUS U 00pa3a KU3HHU.

buotnueckne bakTopsI. Bunpr  OMOTMYECKMX  B3aMMOJEHCTBUI:
KOHKYPEHIUSI, XUIIHUYECTBO, CUMONO03 U ero (opmsl. [lapasutusMm, koomneparus,
MyTYyaju3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). Hetpoduueckue
B3aUMOJICUCTBUS  (Tomm4eckue, (Qopudeckue, ¢adbpuueckne). 3HAUYCHUE
OMOTUYECKUX B3aUMOJCUCTBUM JJIsI CYIIECTBOBaHUS OPraHU3MOB B Cpelie
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIOYESHUSI.

JdeMoHCcTpauu

Tabmuubl U cxembl: «IDkonorudyeckue @axrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKUE TPYIIIHI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TemnoKkpoBHbIE
KUBOTHBIC», «XOJOAHOKPOBHBIE >XUBOTHBICY», «DU3HOJOTHUECKUE aJanTallluu
KUBOTHBIX», «Cpenbl OOWTaHHUS OpraHuU3MOB», «bHOJOTHYECKHE PUTMBDY,
«Kuznennole  Qopmbel  pactenmit», «KuzHeHHbIE  (GOPMBI  KUBOTHBIXY,
«IKOCHUCTEMA UPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenun
NUTaHus», «XulHudecTBoy, «llapasutuzm», «Konkypenius», «CumOuo3»,
«KoMmmeHcanuzmy.

O6opynoBanue: repbapud pacTeHUW W KUBOTHBIX, MPUCIOCOOICHHBIX K
BIIUSHUIO PAa3IUYHBIX OSKOJOTUYECKUX (PAKTOpOB, repdapuu CBETOIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIOOUBBIC, TCHEIIOOUBHIC U
TEHEBBIHOCJIMBbIE KOMHATHBIC PACTCHUS, TepOapuu U KOJUICKIIMU TEIJIOJIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, uydesia MTHUIl U 3Bepeid, repOapuu
pacTeHul, OTHOCSIMXCA K TUrpoduTaM, kcepoduram, Me30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJICKIIMUA KUBOTHBIX, OOUTAIONIUX B Pa3HBIX cpeaax,
repObapuv M KOJUICKIIMM PACTEHUH U JKUBOTHBIX, OOJIAJAlOIIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM >KM3HMU, repOapuu u
KOJUICKIIUU PACTEHHM M >KUBOTHBIX PA3UYHBIX XKU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUYACTBYIOIIUX B PA3JIMYHBIX OMOTUYECKUX B3aUMOJIECHCTBUSIX.

JlaGopaTopnasi paGora «BpisBiIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlaGopaTopnasi paGora «BpisiBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlabopaTopnasi pa6ora «AHATOMUYECKHE OCOOCHHOCTHM pAaCTEHUN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. IKo10rusi BUAOB U MOMYJIAMH

OKOJIOTUYECKHE  XapaKTePUCTUKU  TMOIYJISLHH. [Monynsimua  kak
Oounonornyeckas cucreMa. Poib HEOTHOPOMHOCTH Cpelibl, (PU3NIECKUX OAPHEPOB U
0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHHUY MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiiuid. OCHOBHBIE TIOKa3aTeIW TMOMYJISIIIUUA: YHUCICHHOCTh, IUIOTHOCT,



BO3pDaCTHAas M IIOJIOBasl CTPYKTYpa, POKIAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIUSL.

DkoJsioruyeckas CTpykrypa nonyssiuu. OIeHKa YUCIECHHOCTH TOIMYJISIUHN.
JvHaMmuka monyisiuud U €€ peryyianus. bHOTHYeCKUi MOTEHUHAN TMOMYJISIIUU.
MopaenupoBaHue IMHaAMUKHA NOMyIsiuuK. KpuBble pocTa YMCIEHHOCTH MOMYJISIUN.
KpuBble BbDKMBaHUSA. Perynsius YWCICHHOCTH MOMYJSIUNA: POk (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. DKOJIOTMYECKHUE CTPATETUH BUJOB (T- U
K-cTparerun).

[Tonsitue 00 sKojormyeckoil Huiie Buaa. MecrtooOuranue. MHoromepHas
MoJenb dKosiornueckon Humun Jx.M. XarunHcoHa. Pa3Mepbl 3KOJI0TMYECKOU
Hui. [loTeHnmanpHas u peanu3oBaHHAs HUIIM.

Bun kak cucrema nomynsinui. Apeansl BUAOB. BHIBI M HMX >KM3HEHHBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTM TIOBEJEHUS W MHrpaluid >KUBOTHBIX. buosormueckue
VMHBA3UU YYKEPOJHBIX BUJIOB.

JleMoHCTpanumn

[Toptper: Ix. . XaTunHCOH.

Tabmuubl W cXeMbl: «JKOJOTHYECKUE XapAKTEPUCTUKU MOMYJISIIUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa  mnomyisiqum», «Bo3pacTHble  NMHUpPaMHJIBI
nonysinun», «CKOpPOCTh  3acelieHUsT MOBEPXHOCTH 3€MJIM  Pa3IUYHBIMU
opranuzmammn», «Mogeinb 3xkonorudeckort Humm k. M. XaTunHcoHay.

O6opynoBanue: repdapun pacTeHUM, KOJJICKIIUU KUBOTHBIX.

Jlabopatopuass  padora  «IIpucnocoOnenusi ceMsH  pacTeHUd K
PaCCENICHUIO.

Tema 9. IKo10rus cO00IECTB. IKOJOTHYECKUE CHCTEMBI.

CooOmiectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBA3UM MEXIY
OpraHu3MaMH B OUOIIEHO3E.

Okocucrema kak otkpbiTas cuctema (A. Jlx. Tencnu). dyHKIMOHATBHBIE
OJIOKM OpraHW3MOB B DJKOCHUCTEME: TMPOAYLEHTbl, KOHCYMEHTBI, PEIYIEHTHI.
Tpoduueckne ypoBHu. Tpoduueckue uenu U ceTH. AOUMOTHUECKHE OJIOKU
skocucteM. [TouBbl 1 Wbl B 3kocucTeMax. KpyroBopoT BeleCTB U MOTOK SHEPTUH
B OKOCHUCTEME.

OcHOBHBIE  TOKa3aTeau  dAKocucTeMbl. buomacca u  mpoaykuus.
DKOJIOTHYECKUE TUPaAMU/IbI YK CEN, OMOMAaCChl U SHEPTHH.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Daykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKiieccuu. llepBuuHbIe U
BTOPUYHBIE CYKIIECCUM W MX TMPUYUHBI. AHTPOIOIE€HHbIE BO3JCUCTBUS Ha
cykneccuu. Kimmmakcunoe coo0OmiectBo. bropaznoobpasue u moiaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.



[IpupoaHbie 3KOCUCTEMBL. JKOCUCMEMbL 03ED U peK. DKocucmembl Mopet u
oxeanog. Ixocucmemvl MyHOp, 1€Co8, CMmeneu, nyCmbitb.

AHTpONOrE€HHBIE HKOCUCTEMBI. ATpodKocucTeMa. ArpoueHo3. Pazmmuus
MEXIy aHTPOTIOT€HHBIMH U MPUPOTHBIMHU YKOCHUCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. [opoxackas
dbiopa u ¢ayna. CuHaHTpomm3aius TOPOJACKOW QayHbl. buomormdeckoe wu
X035MCTBEHHOE 3HAUCHUE arpPOIKOCUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
sKkocuctemax. Ponb kackaonoco sgghekma u 6udo08-30uhpukamopos (Kirouesvix
61008) 8 yHKYUOHUpOoBanuu skocucmem. IlepeHOC SHEPTHUH U BEIIECTB MEXTY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmoi 8030eliCcmeus 3aepA3HEHUll  PA3HBIX Mmunos Ha
CcybOpeaHUu3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHO8bl  9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2SEHHO20 — B030€UCMBUSL.
MeTom00THsT MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpauumn
[Toptper: A. JIx. Tencnu.
Tabmunpr  u cxembl:  «CrpykTypa  OuoleHO3a»,  «OKOcHCTEMa

HIMPOKOJIMCTBEHHOTO Jiecay, «DKOCHUCTEMa XBOMHOTO jeca», «DyHKIIMOHAIbHBIC
TPYIIIBl OPTaHU3MOB B 3KOCHCTEMe», «KpyroBopoT BEIIECTB B 3KOCHCTEME),
«llenu nutanus (macTOUIIHAS, JETPUTHAS)», « DKOJIOTHUECKasT MUPaMUJIa YUCEID,
«IKonoruyeckas mupamuia OMOMacChl», «IKOJIOTHUECKass MUpaMuia SHEPTUNY,
«O0pazoBanue 6onota», «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxapa», «9Kocucrema 03epay», «ArpoueHos», «KpyroBopoT BEHIECTB U MOTOK
SHEPrUH B arporieHo3e», «[Ipumepsr ypboskocucTem.

O6opynoBanue: repbapun pacTeHU, KOJUIEKIIMYA HACEKOMBIX, Uydelia MTUIl |
3Bepeit, repOapuu KyJIbTYpPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
IKOCHCTEMBI.

IIpakTuyeckas padora «3yuenue u onucanme ypO0IKOCUCTEMBDY.

JlaGopaTopnasi pa6ora «M3ydenue pazHOOOpa3usi MEJIKUX TMOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

IKCKYypcHusi «DKCKypCHUsl B TUIIUYHBIN OmoreorieHo3 (B ayOpaBy, OEpe3HSsK,
CIbHUK, Ha CYXOJ0JIbHBIN UM TTIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYpcUsi «DKCKYpCHUsl B arpodKOCHCTeMy (Ha MMojie WIM B TEIUIMYHOE
XO34MCTBO)».

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

buochepa — obmennanerapHas oOojiouka 3eMIiIH, TII€ CYIIECTBYET WIIH
CyILECTBOBaJIA >KM3Hb. Pa3BuTHe npezacTaBieHuil o ouochepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepnaackoro o 6uochepe. O6nactu 6mochepsr u e€ coctan. Kusoe
BEIIECTBO OHOC(hEephl U ero PyHKIIHH.

3aKOHOMEPHOCTH cymiecTBOBaHUs Onocdeprl. OcoOeHHOCTH OHMOChEphl Kak
rio0abHOM PKOCcHCTeMBbI. J{MHamuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEIIIECTB U OMOT€OXMMHUYECKUE IUKIIBI (YIiiepoja, a3oTa). PUTMUYHOCTE sIBIEHUMN
B Omocdepe.

3oHanbHOCTh Ouocdepnl. Ilonstne o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYyHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U MIMPOKOJIUCTBEHHBIE Jieca, CTEIH, CABAHHBI,
MyCTBIHU, TPOMMYECKHUE JIECa, BHICOKOTOPhs. KilnMmar, pacTuTenbHbIN U )KUBOTHBIH
MHUp OMOMOB CYIIIH.

CtpykTypa u (yHKIHS )KHBBIX CUCTEM, OIICHKA WX PECYPCHOTO IMOTEHITHATA U
ounochepHbIx QyHKIUHA.

JlemoHcTpanuu

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

Tabmuuel u cxembl: «['eocdhepnl 3emim», «KpyroBopoT azora B MPUPOIEL,
«KpyroBopoT yriepona B npupoae», «KpyroBopoT Kuciopoga B HOpUPOIE»,
«KpyroBopoT Boabl B mpupoae», «OcHOBHbIe OMOMBI cymmny, «Knumarnueckue
nosica 3emnn», «TyHapay, «Talra», «Cmemannsiii gec», «ILIupokoancTBEHHBIN
aecy, «Crenby, «CaBanHay, «IlycTeiasy, « Tponuyeckuii gec.

O6opynoBaHue: repoapuu pacTeHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YestoBek M OKpyxa0OLIAS Cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYMHBL. Bo3aeicTBHE YelOBEKa Ha
ouochepy. 3arpssHeHne Bo3AymHOM cpenpl. OxpaHa Bo3ayxa. 3arps3HEHHUE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiuMara.

AHTpOIIOTEHHOE BO3JCHCTBHE HA PACTUTENBHBIA M KUBOTHBIA MuUp. OxpaHa
pPaCTUTEIHOTO W >KMUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPAHbl MPUPOIBIL.
Kpacasie xHuru. Ocob6o oxpansembie mpupojansie Ttepputopun (OOIIT).
Boranudeckue caibl U 300J10TUYECKUE TTAPKHU.

OCHOBHBIC TPUHIUIIBI YCTOWYMBOTO PAa3BUTHS YEJIOBEUECTBA U IPUPO/IBIL.
PanimonanbHOE  TPUPOJONONIBL30BAHUE W COXpaHEHHE  OMOJOTHYECKOTO
pasHooOpasust 3emiu. OOImMe 3aKOHOMEPHOCTH TJI00ABHBIX 3KOJOTHYSCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCa U €T0 BEPOATHBIE TTOCIIEICTBUA.

Pa3Butre METOJIOB MOHUTOPHHTA pa3BUTHUS OIMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujeli u
KOHKYPEHMOCnocoOHoll anepeemuke. buonozuueckoe pasnoobpasue u buopecypcawi.
Hayuonanvnvle ungopmayuonusvie cucmemvl, obecneuusaowue O00CmMyn K
uHgopmayuu nO COCMOAHUIO OMOEIbHLIX 6U008 U 3IKocucmem. OcCHOBb



IKopeadburumayuy dKocucmem U cnocobos 0O0pbOLL ¢ OUONOBPENHCOCHUAMU.
Pexoncmpykyus mopckux u Ha3eMHbIX IKOCUCTEM.

JleMoHCTpanun

Tabmuubl w  cxembl:  «3arpsisHeHHEe  atMocepb»,  «3arpsi3HEHHE
ruapocdepsl», «3arpsizHeHue nouBb», «llapHukoBbid  3ddexkT», «Ocobo
OXpaHseMble MPUPOTHBIE TEPPUTOPUN», «MOJEIN YIPABIIEMOIO MUPAY.
O6opynoBanue: ¢otorpaguu OXpaHSEMbIX pPACTEHWHW M >KUBOTHBIX KpacHoii
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOTU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OOyYalOIIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUs: JUYHOCTHBIE,
METANpPEIMETHBIE U MIPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPAMMBI IO OHOJIOTHH
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
IPaXKIAHCKOM UJIEHTUHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOONpEACNICHUI0, Haiuuue Mmomusayuu K OOyYEHUIO  OHMOJIOTHH,
yeneHanpasienHoe pazeumue BHYTPEHHHUX YOEXKIEHUU JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
OMOJIOTUYECKOTO  00pa3OBaHUs, Haauyue NpasoCO3HAHUA  DKOJIOTHUUECKOU
KYJBTYPbI, CHOCOOHOCMU CMA8Uumb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBbI 10 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIUTATEIHHOM JEATEIBHOCTH B COOTBETCTBUHU C
TPAAULIUOHHBIMUA POCCUICKHUMU COUUOKYJIBTYPHBIMU, HCTOPUUECKUMU U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUJIaMU U HOpPMaMHU
MOBEJICHUSI M CHOCOOCTBYIOT TMpOIlecCaM CaMOIIO3HAHUsS, CAMOBOCIIUTAHUS U
CaMOpa3BUTHUSA, PAa3BUTHS BHYTPEHHEH TMO3UIMU JIMYHOCTH, NATPUOTHU3MA U
YBaXKEHUS K 3aKOHY U IMPABOIOPSAIKY, YEJIOBEKY TPyJa U CTaplIeMy MOKOJECHHIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHUS K KYJbTYPHOMY HACIEIUI0 U
TpaJULIMsIM MHOTOHAIMOHAJIIBHOTO Hapoaa Poccuiickoir ®denepaiuu, npupoae u
OKpYKarolIEn cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus
JIOJDKHBI OTPa)kaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIUECH JUYHOCTH, CHCTEMOM I[€HHOCTHBIX
OpUCHTAIlMM, TO3WTUBHBIX BHYTPEHHHUX  YOEKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peaiv3aliid OCHOBHBIX HaIpPaBIICHHI
BOCIIUTATEBHOUN €SI TEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHCcKOro BOCIMTAHUS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3UIIUKA O0YYaIOIIETOCsd KaK aKTUBHOTO U
OTBETCTBEHHOTO YWJICHA POCCUICKOI0 OOIIECTBA;

OCO3HAaHHE CBOMX KOHCTHTYIIMOHHBIX TIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTA IMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W IMO3HABATENIbHBIX 3a/a4, BHITIOJHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

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

YMEHUE yYUTHIBATH B CBOMX JEUCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIFOJICH C Pa3HBIMU YOCKIACHUSIMU, KyJIbTYPHBIMHA IIEHHOCTSIMU U
COIIMAJIbHBIM MTOJIOKEHHEM;

TOTOBHOCTh K COTPYAHUYECTBY B HIPOLIECCE COBMECTHOIO BBIOJHEHHUS
y4eOHbIX, TO3HABaTEIbHBIX M UCCJENOBATENbCKUX 3a7a4, YBAKUTEIHbHOTO
OTHOILIEHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUM CIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTApHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXXJaHCKOMN WJICHTUYHOCTH,
NaTpuOTU3Ma, YBaKEHUS K CBOEMY HapoJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
PonuHoM, ropmoctm 3a cBOM Kpad, CBOKO PoauHy, CBOM S3BIK U KYJIBTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHUE K MPUPOJIHOMY HACIEAUIO U MAMSTHUKAM IPUPOJIbI,
TOCTUXEeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJT POCCUUCKUX YYEHBIX B CTAaHOBJICHUE H
pa3BuUTHE OWOJOTHMH, TOHUMAHUS 3HA4YEeHHUs] OWOJOTUM B TO3HAHUHM 3aKOHOB
MPUPOJIBI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO 00IIEeCTBa;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE IYXOBHBIX LIECHHOCTEHW POCCUMCKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUCHTHUPYACH HA MOPATIHLHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISAM, CO3JaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaauuusiMu HaposoB Poccun;

4) 3cTeTU4eCKOro BOCIIUTAHMSL:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY ObITA, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPya, OOIMIECTBEHHBIX OTHOIIICHUH;

MOHMMAHHUE SMOIMOHATBHOTO BO3/ICHCTBHUS )KMBOM IPUPOJIBI U €€ IIEHHOCTH;



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

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

NOHMMAaHUE W peaju3alus 3J0pOBOTO W 0e30MacHOro o0pasza KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
COQIaHCUPOBAHHBIM pEXUM 3aHATHM W OTAbIXa, peryaspHas (Qu3nueckas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

MMOHMMAHUE LEHHOCTH MPAaBUJ HWHIWBUAYAIBHOTO U  KOJUIEKTUBHOIO
0e30MacHOro MOBEJICHUS B CUTYalUsX, YTPOKAIOIINUX 3J0POBBIO U KU3HU JIOJIEH;

OCO3HAHHWE MOCIEACTBUN M HENPHUIATHS BPEAHBIX MPUBBIYEK (YIOTPEOIICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

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

FOTOBHOCTh K AKTUBHOW JEATEIBHOCTA TEXHOJOTUYECKOM M COLMAIBHOMN
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO IESITEIBHOCTB;

UHTEpEC K pa3inyHbIM chepaM MpodhecCHoOHATBbHON JEesTENIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccun H  peaau30BbIBATh
COOCTBEHHbIE KU3HEHHBIE TIJIaHbL;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHIO M C€aMOOOpPa30BAHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTMYECKOI0 BOCIIUTAHMSA

HKOJIOTUYECKU LEJIECO00pa3HOEe OTHOLICHHE K MPUPOJE KaK HCTOUHHKY
YKU3HU Ha 3eMJie, OCHOBE €€ CYyIIeCTBOBAHMS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYJIbTYphl: MPHOOpETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOXHBIX ITOCIEICTBHMA IS
OKPYKaIOUIEH CPEIbl;

OCO3HAaHME TJI00aTBHOrO XapakTepa 3KOJIOTMUECKMX MpoOJeM M IMyTed HuX
pEelLIeHHS;

CIIOCOOHOCTh HMCIOJIb30BaTh MPHOOpPETaeMble TPU HW3YYECHUU OHOJIOTHH
3HaHWS W YMEHMsS MpU PEIICHUH NpoOJeM, CBSA3AHHBIX C pPAlMOHAIbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  MOBEACHHUS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B HOKOCHUCTEMAX, OXpPaHY BHUJIOB,
AKOCHUCTEM, OrOochephl);

AKTUBHOE  HENpUATHUE JCUCTBHM, NPUHOCIIIMX BpEI  OKPYXKaKOLIEH
OPUPOJIHON cpezie, YMEHHE MPOTHO3UPOBATH HEOJIATOMPHUITHBIE IKOJIOTUYECKUE
MOCJIEICTBUS MPEANPUHUMAEMBIX ACHUCTBUHN U MPEIOTBPAIATH UX;



HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYPHI,
ombITa NEeATeIbHOCTH AKOJIOTUYECKOMU HaIpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MPaKTUKE, TOTOBHOCTH K Y4aCTHUIO B MIPAKTUYECKOMN JIEATEIbHOCTH SKOJIOTUYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MUPE;

COBEPILICHCTBOBAHUE SI3BIKOBOW M YHUTATENBCKOM KYJIBTYpbl Kak CpelcTBa
B3aUMO/ICHCTBUSL MEXKTY JIIOJbMH U MIO3HAHUS MUPA;

MOHUMAaHUE CHenu(PUKH OWOJOTUM KaK HAyKd, OCO3HAaHWUA €€ POl B
bopMHUpPOBaHUN PAIMOHATIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyKaroleM MHpPE KaK O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOlllecTBa, B TO3HAHWK MPHUPOJHBIX 3aKOHOMEPHOCTEW W PEHICHUU MNpolIeM
COXpaHEHUS TPUPOIHOTO PABHOBECHS,

yOeXAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU JIsi COBPEMEHHOM ITMBUIIM3AIIUU:
oOecrieyeHus: HOBOTO YpPOBHS PAa3BUTHSA MEAMIMHBI, CO3/aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh PECypCHbIEe  MPOOJIEMBI  Pa3BUTHS
YEeJI0BEYECTBA, MOUCKA MyTEeH BBIXOJIa U3 TII00ATBHBIX SKOJOTHUECKUX MPOOJeM U
obecrieueHusi mepexoja K  yCTOMYMBOMY  Pa3BUTHIO,  PalMOHAJIBLHOMY
WCITIOJIb30BAHUIO TIPUPOJIHBIX PECypcoB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIINIEHU OOIIEeH KyJIbTYypbl, €CTECTBEHHO-HAyYHOH T'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
IPU U3y4YEeHUU OUOJIOTHH;

MOHMMAHHUE CYIIHOCTU METOJIOB IMMO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH UCIOJIb30BaTh TMOJydaeMble 3HAaHHUS [Ji1 aHajiu3a U
OOBSICHEHUS SIBJICHUIN OKPYXKAIOIIETO MUpPa U MPOUCXOJAIIMX B HEM HU3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKJIOYEHUSI HAa OCHOBE HAay4yHbIX (PaKkToB U
MMEIOIIMXCS JAHHBIX C LIEJIbIO MOTYYEHHS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OMOJOTHYECKUE 3HAHUS JIJIS
peleHus Ipo0JIeM B peaabHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHUE IIEHHOCTH HAY4YHOW JESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO U UCCIIEA0BATENbCKYIO NESTEIbHOCTh NHIUBUAYAJIBHO U B TPYIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTHU B
COOTBETCTBHHM C KM3HEHHBIMH MOTPEOHOCTSIMH.



METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yiabTaThl OCBOCHHS Y4eOHOTO mpeameTa «buosorus»
BKJIIOYAIOT: 3HaYMMble i1 (OPMHUPOBAHUS MHUPOBO33PECHUS OOYYAIOIIMXCS
MEXIUCIUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHBIC MOHITHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa H CHEeONU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKaxX (BEILIECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CHUCTEeMa, HaydHbIH (paKT, MPUHIIMI, THIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
HcclieJOBaHUE,  HAOJIOJICHWE,  M3MEpPEHHE, OKCIEPUMEHT W  JApYyrue);
YHUBEpCAIbHBIC Yy4YeOHBIC HeWCTBHS (TIO3HABATENbHBIE, KOMMYHUKATHBHBIC,

PETYJISTUBHBIE), 00ecreynBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
IPAMOTHOCTH W  COLUMAJIbHOM KOMIIETEHLUMH OOYYalOLUXCS; CIHOCOOHOCTH
oOyuaroumxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXAUCLUIUIMHAPHBIE,

MHUPOBO33PEHUYECKUE 3HAHMS W  YHUBEpCAJIbHblE y4yeOHbIE JIEHCTBUS B
ITO3HABATEIILHON 1 COMAIIBHON MPAKTHKE.

B pesynbrare wu3ydeHHs OHOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEero
oOpasoBanust y oOyuwatonierocss OyayT cQOpMUPOBaHbl I03HABATEIbHbBIC
YHHUBEpCaJbHbIEC yueOHbIE JEMCTBYSI, KOMMYHUKAaTUBHbIE YHUBEPCAIbHBIE yUeOHbIE
NEHCTBUS, pPEryJIATUBHBIC YHHUBEpPCAIbHbIE Y4YeOHbIE JIEHCTBUS, COBMECTHAas
NeSATEIbHOCTbD.

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI IMPOTPAMMBI CPEIHEr0 OOIIEro
o0Opa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMHU y4eOHBIMU MO3HABATEIbHBIMH
NeCTBUSIMM:

1) 6a3oBble JJorMYecKHue JAeiicTBUA:

CaMOCTOATENbHO  (QOpMYyJIHMpPOBAaTH W aKTyaJlU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IMPU OCBOCHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananu3za, cuHTE3a, CPaBHEHMS, Ki1acCU(pUKaIUU, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX MOHATUM (BBIAEIATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIMBAThH
CBSI3U C IPYTUMH MOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JNOCTHKEHHUSI, COOTHOCUTD PE3YJIBTATHI AEATENBHOCTH C TOCTABICHHBIMU LIETSAMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS ISl OObsICHEHUS (DAKTOB U SIBJICHHIM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTMYECKHE PACCYXICHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTMM), BBIABIATH 3aKOHOMEPHOCTH W IPOTHBOPEYMS B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOIbI U 3aKIIOUEHUS;

NPUMEHSTH CXEMHO-MO/IeJIbHbIE cpencrtBa Ui IPEACTaBIICHUS
CYILECTBEHHBIX CBSI3€M M OTHOLIEHUH B M3y4aeMbIX OMOJOTMYECKUX OOBEKTaX, a



TaKK€  TMPOTUBOPEUMU  PA3HOTO  POJAA,  BBIABICHHBIX B Pa3IWYHBIX
WH()OPMAITMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YU4ETOM aHAIM3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIbBHOCTh, OLICHUBATh COOTBETCTBHUE PE3YIHTATOB
IIEJISIM, OLICHUBATh PUCKH TIOCTIEACTBUMN JACSITCIBHOCTH;

KOOPJIMHUPOBaTh W  BBHINOJNHATH pabOTy B  YCJIOBHSX  PEABHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE TTPU PEIICHUU )KM3HEHHBIX MPOOJIEM.

2) 0a30BBIE HCCJIEN0BATEIbCKHE AeliCTBHSA:

BJIa/IETh HaBBIKAMU Y4€OHO-HUCCIIEI0BATENbCKON U MMPOCKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspelieHusi npoljeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METOJIOB PEIICHUS IPAKTUYECKUX 3a71a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MTO3HAHUS,

UCTIONb30BaTh PAa3jMuHbIe BUABI JEATEIBHOCTH IO TMOJYYEHHUIO HOBOTO
3HAHHS, €T0 HWHTEPHpPETAlNH, MPeoOpa3oBaHUI0 W MPUMEHEHHUIO B Yy4EOHBIX
CUTYaIlHMsIX, B TOM YHCJIE TIPH CO3IaHUH YICOHBIX U COITMATBHBIX TIPOCKTOB;

dbopMHUpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOM TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHSATUSMU U METO/IAMH;

CTaBUTh M (OpMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEATESTLHOCTH U KU3HCHHBIX CUTYaIIHSIX;

BBISIBIIAITH NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOIAUTh apTyMEHTHI JIJIs JI0Ka3aTeIbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMETPbl U KPUTEPUHU PEIICHHUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE peIICHHWs 3aJadd  pe3yJbTaThl,
KPUTHYECKHA OIICHUBATH WX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH TPUOOPETEHHBIN OIIBIT;

OCYIIECTBISTh IEJICHANIPABICHHBIN MOUCK TEpPEeHOCa CPEICTB U CIOCOOOB
JEeUCTBUS B MPO(DECCHOHATBHYIO CPENY;

yMETh TMEPEHOCUTh 3HAHWS B TO3HABATENIBHYIO U TPAKTHUECKYIO 00JacTu
KU3HEIEITeIIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIC WJEH, TpEjiaraTb OPUTHHAIBHBIC TOIXOJbI M PEIICHUS,
CTaBUTb MTPOOJIEMBI U 33/1a4UH, JOITYCKAIOIINE aJlbTEPHATUBHBIC PEIICHUS.

3) pa6ora ¢ ungopmaumeii:

OpPUEHTUPOBATHCS B PA3JIMYHBIX UCTOUYHHUKAX MH(POpMAINH (TEKCTE Y4eOHOTO
mocoOusi, HAYYHO-TIOMYJIIPHON JUTEpaType, OHOJOTUYECKHX CIIOBapsSX U
CIIpPaBOYHMKAX, KOMIBIOTEPHBIX 0a3zax JaHHBIX, B WHTepHETE), aHaIM3UPOBATH



WH(OPMAITUIO PA3TMYHBIX BUIOB B (DOPM TIPEACTABICHUS], KPUTUIECKU OIICHUBATh
e€ T0CTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

bOopMyIMpPOBATh 3aNPOCHl U MPUMEHATH PA3THYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BBITIOJHEHUST yUeOHBIX
3ajay;

pUOOpETaTh OIBIT KCHOJIB30BaHUS MHGOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ounosiornyeckoi nHGopmaruu (CXembl, rpaduKy, TUarpaMMBbl, TaOJIHIIbI, PUCYHKH
H Ipyroe);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBA NpH paboTe C
Ovonornyeckod MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HAaBaHWS W 3aMWATHl  WHOOpMAaIH,
nH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OgjaieHUue YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o01ienue:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTe WJIM JIMCKYCCHUU TIO CYIIECTBY 0OCyXkaaemMoil TeMbl (yMEHHE 3a7aBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJCHHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH IMO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HEBEpOAJbHBIE CpEACTBA OOIIEHHUS, TOHMMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSTYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBHSI, TIOHUMATh
HaMEpEHUS IPYTUX JIIOJIEH, MPOSBIIATh YBAKUTEILHOE OTHOIICHNE K COOCCETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HM3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecCTHas 1esiTeJIbHOCTD:

MOHUMATh M HCIIOJL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboThI IpH peleHnr OMOJIOTHYECKOM MPoOJIeMbl, 000CHOBBIBATH HEOOXOIMMOCTh
MPUMEHEHUS TPYIIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1a4H;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHHN C y4€TOM OOIIUX
MHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh LENM  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BBIBATH W
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacnpenensaTb poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KauyeCTBO CBOErO BKJIAJa M KaXKJIOIO YyYaCTHHKAa KOMaHIbl B
OOIIMiA pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

[pe/ularatb HOBBIE IIPOEKTHI, OLEHMBATh HUIAEU C TO3ULUUHA HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaKEHHUE, ObITh HHUIIUATUBHBIM.

OBJiaieHre YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUAMM:

1) camoopranusanms:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS JUIS BBIABICHUS MpOOJIEM M HX
pELICHUS B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHUSX M IOCTYIIKax IO OTHOLICHHUIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAOIIUX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATECIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4l B 00pa30BaTEIbHON
JEATEIIbHOCTH U JKM3HECHHBIX CUTyalUsX;

CaMOCTOATENIHO COCTABJISITH IUIAH pPELICHUS MpoOJieMbl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOYTEHUIH;

JaBaTh OLEHKY HOBBIM CUTYaLlUsM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTb OCO3HAHHBIA BBIOOP, apryMEHTUPOBAaTh €ro, OpaTh OTBETCTBEHHOCTH
34 pEIICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

c1ocoOCTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO HIMPOKOM JpyAHMLIMK B
pa3HbIX 00JIaCTAX 3HAHWW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJBTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CHUTYalLlUsIM, BHOCUTb KOPPEKTUBBI B JIESATEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJITATOB LEISAM;

BJIAJE€Th HABBIKAMM  TO3HABATENBHON  peduieKCMH KakK  OCO3HAHMS
COBEpILIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB M
OCHOBaHUI, UCMOJIb30BaTh MPUEMBI pedIeKCUN Uil OLUEHKU CHUTYyallH, BhIOOpa
BEPHOI'O PEILLICHHS;

YMETb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA IO MX
CHIKEHHIO;



OPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAINU3E pe3yJIbTaTOB
NEeSATEIbHOCTH;

3) npuHATHE Ce0HA M APYTUX:

IPUHUMATH ce0sl, TOHUMAsi CBOM HEJOCTATKU U IOCTOMHCTBA;

OPUHUMATh MOTUBBI WU apryMEHThl JPYIMX IpU aHaJIU3€ pe3yIbTaToB
NEeSATEIbHOCTH;

IPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHBIC pE3yNbTaThl OCBOCHHS COJEp)KAHHUS Y4eOHOTOo mpeaMera
«buonorus» Ha yrayOJAEHHOM ypOBHE OpPUEHTHPOBAaHBI Ha obOecreueHue
npobuapHOro  o0yueHus:  oOydaromuxcss — Owojmormu. OHH  BKJIIOYAIOT:
cnenuuyeckue s OMOJIOTM HayYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 11O
OCBOCHHIO, UHTEPIIPETAIMN U MPEeoOpa30BaHUIO 3HAHUM, BUIBI JEATCIBHOCTH IO
MOJIYYEHUIO HOBBIX 3HAHUW W UX MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX, a TAKXKE B
peaNbHbIX KXU3HEHHBIX cuTyauusx. I[IpenmeTHbie pe3ynbTaThl MPEACTABICHBI MO
roJiaM U3y4eHHUsl.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS ydueOHOro mpeamera «buosnorus» B 10
Kjlacce JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHWU €CTECTBEHHO-HAyYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB TPHUPOABI U  pEHIeHUH TPoOJieM  palMoOHAIBLHOTO
MPUPOJIOTIOIB30BAHUS, O BKJIAJE POCCUMCKUX U 3apyOCKHBIX YUEHBIX B Pa3BUTHE
OnoIorNy;

BJIAJCHUE CHUCTEMOM OHOJIOrMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAra0Ne OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYJISIUs, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUMBOCTh, POCT U pPa3BUTHE), OUOJOTHYECKUE TEOpUU
(xnetounas teopus T. llIBanna, M. Illneiinena, P. BupxoBa, XxpomocoMHas Teopust
HaciencrBeHHoctu T. Moprana), yuenus (H. WM. BaBmnoBa — o muenTtpax
MHOTOOOpa3usi W  TPOUCXOXKICHUS  KYJbTYPHBIX  pacTeHHW#),  3aKOHBI
(emnHOOOpa3wsi MOTOMKOB TEPBOTO TOKOJICHUS, PACIICIICHUS, YUCTOTHI TaMeT,
HE3aBUCUMOTO HacienoBanuss [. MeHgenss, TOMOJIOTUYECKUX PSAIOB B
HACJIEICTBEHHOM U3MEHYNUBOCTH H. n. Basunosa), IIPUHIIATIBI
(KOMILIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMHU METOJIaMH HAy4YHOTO MO3HAHUS, HCIOJIb3YEMbIX B
OMOJIOTMYECKUX HCCIEIOBAHUSX KUBBIX OOBEKTOB (OMHCaHUE, HW3MEpPEHHUE,
HaOJII0/IeHHE, SKCIIEPUMEHT);



YMEHHE BBIACIATH CYLUIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OakTepuit, rpuOOB, pacCTEHUH, )KUBOTHBIX U YEJIOBEKa, CTPOCHHUSI OPTraHOB U CUCTEM
OpPraHOB pAaCTEHUl, JXUBOTHBIX, YEJIOBEKAa, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOLIUX B OpraHU3Max PACTEHUH, KUBOTHBIX U YEJIOBEKAa, OMOJIOTMUECKUX
MPOIIECCOB: 0OMEHA BeUIeCTB (METab0IM3M), MPEBPAILLCHUSI SHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepOoTPOPHOro TUIIOB MUTAHUS, GOTOCHHTE3a U XEMOCUHTE3A,
MUTO3a, M€H03a, raMeTorenes3a, SMOpHUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHA,
pPa3MHOXKEHHS,  HMHJIMBUIYaJBbHOTO  PAa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEHCTBUSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABIMBATh B3aHMMOCBSI3M MEXAY OpPraHOMJAMHU KIETKM M UX
(GYHKIUSAMHU, CTPOCHHMEM KJIETOK pa3HBIX TKaHEH M WX (QYHKIUAMH, MEXITY
OpraHaMd U CHCTEMaMU OpraHOB Yy pPAacTEHMH, >KMBOTHBIX M 4YEJIOBEKa U UX
GYHKIUSAMHU, MEXAY CHUCTEMaMU OPraHoB M MX (QYHKIMSIMH, MEXIy >STanaMu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IUKJIA U KU3HEHHBIX I[IUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHS, T€HOTHUIOM U (EHOTHIIOM, (DEHOTUIIOM H
(dhaxkTOopamMu cpebl OOUTaHUS;

YMEHHE BBIABJIATH OTIMUYMUTEIbHBIE MPU3HAKU JKUBBIX CHCTEM, B TOM YHUCIIE
pacTeHM, )KUBOTHBIX U YEJIOBEKA;

YMEHHE WCIOJb30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMAaTUYECKUX TPy,

yYMEHHE peniaTb OMOJIOTUYECKUE 33]Ja4H, BBISBISATH NPUUMHHO-CIIEICTBEHHbIE
CBSI3U MEXAY UCCIIEyeMbIMU OMOJIOTMUECKUMHU MTPOLIECCAaMU U SIBICHUSMH, JENIaTh
BBIBOJIbI U TTPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MPaKTUYECKHUe padOThl, COOMHOIATH
npaBuiIa npu padboTe ¢ ydeOHBIM U J1a00paTOPHBIM 000PYI0BAHHUEM;

YMEHHME BBIIBUraTh THUIIOTE3bl, MPOBEPATh MX 3SKCIEPUMEHTAIbHBIMU
cpencTBamMu, (GopMyIupys Leidb HCCIEIOBAHMS, aHaJU3UPOBATH IMOJYYCHHBIC
pe3yNbTaThl U A€NIaTh BBIBOJIBL;

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-MCCIIEIOBATEIILCKOM paboTe Mo OuoJioruw,
9KOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e LIKOJIbHBIX HAay4YHBIX OOILIECTB, U
nyOJIMYHO  TPEICTaBISATh  MOJYYEHHBIE  PEe3yslbTaThl Ha  YYEHHUYECKHX
KOH(epeHUusX;

YMEHHE OIICHUBATh JITHUYECKHUE AacCIEeKThl COBPEMEHHBIX HCCIIECIOBAaHUI B
obmactu  OuosorMd ¥ MEAMIMHBI  (KJIOHMPOBaHHME,  HMCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HANPABIEHHOEC M3MEHEHHWE T€HOMa M CO3JaHHE TPaHCTEHHBIX
OpTraHU3MOB);



YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccuoHambHON
NEATETLHOCTH B 00JacTH OWOJIOTHH, MEAWIMHBI, OMOTEXHOJIOTHH, BETEPUHAPHUH,
CEJIbCKOTO XO34KCTBA, MUIEBON MPOMBINIIICHHOCTH, YIIyOIsITh MO3HABATEIIbHBIHI
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTRYIOIIEH podeccun u
NPOJOJDKEHHE OMOJOrHYecKoro oOpa3oBaHMs B OpraHu3alUsaX CpeaHEro
po(heCCHOHATTEHOTO U BHICIIETO 00pa30BaHUAI.

[IpenMeTHbIE pe3yiabTaThl OCBOEHUS yueOHOro mpeameta «buonorus» B 11
Kslacce NOJIKHBI OTPaKAaTh:

cOPMHPOBAHHOCTh 3HAHUW O MECT€ U POJM OUOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMH COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTUHBI MHpA, B IMO3HAHWM 3aKOHOB TPHUPOABI M PEHICHUH SKOJOTHYECKUX
npoOjieM 4YenoBeYeCTBa, a TaKkKe B PEIICHHH BOMPOCOB PAIlMOHAIBHOTO
PUPOOIOIH30BaHUs, U B (DOPMUPOBAHUH IIEHHOCTHOTO OTHOIICHUS K MPHUPO/IE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUICKUX M 3apyOekKHBIX yUEHBIX-OMOJIOrOB B
pa3BUTHE OMOJIOTHH;

YMEHUE BIAJIETh CUCTEMOM OHMOJOTMYECKHX 3HAaHUW, KOTOpas BKIIOYAET
ONpENENCHUs] M TOHMMAaHWE CYIIHOCTM OCHOBOIIOJIATAIOIMUX OHOJIOTHYECKUX
TEPMUHOB M TMOHATHM (BHJ, dKOCUCTeMa, Ouocdepa), OHOIOrHUYECKHUE TEOPUHU
(aBomronionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs DBOJIOIMH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsx U HampasieHusx 3Boitouun, B.M. Bepuaackoro — o
ounocdepe), 3akoHbl (reHetuueckoro paBHoBecus Jx. Xapau u B. BaiinOepra,
3apoabiiieBoro cxojacrea K. M. bopa), npaBuna (munumyma . Jlubuxa,
HKOJIOTHYECKON MHpaMUJIbl JHEpPruu), rumnoressl (rumoresa «mupa PHK» V.
['un6epra);

YMEHHE  BJaJe€Th  OCHOBHBIMH  METOAAMH  HAyYHOTO  TO3HAHWS,
UCTIONb3YEMBIMU B OMOJIOTUYECKUX MCCIIETOBAHUSIX JKUBBIX 00BEKTOB U DKOCHCTEM
(omucanue, M3MepeHue, HaONIOJCHHE, JKCIIEPUMEHT), CIOCOO0aMH BBISIBJICHHUS U
OIICHKH aHTPOIIOT€HHBIX U3MEHEHU B IPUPO/IE;

YMEHUE BBIIEHATh CYIIECTBEHHbIE NPHU3HAKH: BHJIOB, OHMOT€OLEHO30B,
PKOCUCTEM U Ouochephl, CTaOUIU3UPYIONMIETO, JBUXKYIIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOTO otOopa, AIITONaTPUYECKOTrO u CUMITIaTPUYECKOTO
BUI000pA30BaHUs, BIUSHUS JABWKYITUX CHJI SBOJIOIMY HA T€HO(OH]I TOMYJISIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpejie OOWTaHMs, YepeOBaHUS HAIPaBICHUN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB M MOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTaHABJIMBAaTh B3aMMOCBA3M MEXAY TMpOIECCaMU HBOJIIOLUH,
JBIDKYIIIMMH CHJIAaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMU PA3JIMYHBIX YKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBJISITH  OTJIMYWTEIBHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BHUJIOB K Cpelie OOMTaHus, aOMOTUYECKUX U OMOTHYECKHUX



KOMITOHEHTOB  9KOCHCTE€M, B3aWMOCBS3€d OpPraHM3MOB B  COOOIIECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAX CBOECH MECTHOCTH;

YMEHUE WCIOJIb30BaTh COOTBETCTBYIOIINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHUMBOJIMKY JJIS JOKA3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HbIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTAHUS, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOMMMOCTH COXPAaHCHHS MHOT0o00pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHS COCYIIECTBOBAHMSI IIPUPOIBI M UETIOBEUYECTBA;

yMEHUE peliaTh OMOJOTUYECKUE 3a7a4l, BHISABISITH IPUUUHHO-CIIEICTBEHHbIC
CBSI3U MEXKJy UCCIIETYEMbIMU OMOJOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbI M TIPOTHO3bI HA OCHOBAHUU TOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M IpPaKTUYECKHUE padOThl, COOMIOIATH
npaBuia mpu paboTe ¢ ydeOHBIM U J1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHUE BBIJIBUTATh THUIOTE3bl, TMPOBEPSITh HUX OSKCIEPUMEHTAILHBIMU
cpencrtBamu, GOpMYIHpYs Ielb HCCIEIOBAaHUS, aHAJIU3UPOBATH IOIYUYCHHBIC
PE3yNbTATHI U ICNIaTh BEIBOBL;

YMEHHUE Yy4YacTBOBaTh B y4€OHO-MCCIIEIOBATEIILCKOM paboTe Mo OMOJIOrHH,
OKOJIOTUU W MEIWIIMHE, NMPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, W
nyONUYHO  TPEACTaBIATH  MOJYYEHHBbIE  pe3yJbTaTbl Ha  YYEHUYECKHUX
KOH(DepeHusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOKICHUHN JKU3HU, YEITOBEKA
U YEIIOBEYECKUX pac, O MPUUYMHAX, MOCJIEICTBHIX W CHOCO0axX MpeAoTBpAIICHUS
ri100aabHbIX U3MEHEHUH B Ouocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiedl mpodecCHoHaAIbHON
JESATETLHOCTH B 00JIAaCTU OMOJIOTUH, SKOJIOTUH, TPUPOIOTIOIH30BAHUS, MEIUIIMHBI,
OMOTEXHOJIOTHH, TICHXOJIOTHH, BETCPUHAPHH, CEIBCKOTO XO3MWCTBa, IHIIEBOMN
MIPOMBITIUICHHOCTH, YTIYyOJIATh TO03HABATEIbHBI WHTEpPEC, HaINpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  Tpodeccurt U MPOAOHKEHHE
OMOJOTUYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEIHETO MPO(PECCHOHATBHOTO U
BBICIIIETO 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3aesioB u TeM (uudpossbie)
Ne /o Kontpoabnbie  IlpakTuueckue
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypes:
1 buonorus xak Hayka 1
2 JKuBble cuCTEMBI U UX U3yUYEHUE
3 buonorus knetku 0.5
4 XHUMHUYECKask OpraHu3anus KIETKN 10
5 Ctpoenue u GyHKINH KIETKU 8 2
6 OOMeH BelleCcTB U NpeBpallleHue S3HEPTUU B 9 !
KJIETKE
7 Hacnencteennas uadopmarus u 9 0.5
peanu3anus e€ B KIETKE ’
8 JKu3HeHHBIN MK KISTKH 6 1
9 Crpoenue U GyHKIUU OPraHU3MOB 17 1.5
10 Pa3sMHOXeHUE U pa3BUTHE OPraHU3MOB 8 1.5
1 I'enetnka — Hayka 0 HaCIEACTBEHHOCTH U ) 0.5
M3MEHYUBOCTH OpPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYHBOCTH 6 1
14 I'eneTuka yenoseka 3 0.5
15 CenekIusi OpraHu3MOB 4 1
16 buoTtexHonorus u CHHTETHYECKass OMOJIOTUS 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

102

13



11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3aeioB 1 TeM (uudpossbie)
Ne n/m Kourpoububie IIpakTHyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 3apokeHUE U Pa3BUTHE 3BOJIIOLMOHHBIX 4
MPEJICTABICHU B OMOJIOTHI
2 Mukpo3BOIIOLHUS U €€ PE3YNbTAaThl 14 2
Makpo3Bostonus U €€ pe3yabTaThl 6
[IpoucxoxxaeHue u pa3BUTUE )KU3HU Ha
4 p A p 15 1.5
3emie
5 [IpoucxoxaeHue yeaoBeKka — aHTPOIOreHe3 10 1
DKOJI0TUsl — HayKa O B3aUMOOTHOILIEHUSX
6 OpraHU3MOB U HAJJOPIaHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karollei cpeaoi
Opranusmsl 4 cpesja 0OuTaHUs 1.5
OKoJI0rus BUJOB U MOIIYJISILUN 0.5
DKoJorusi coo01EeCTB. DKOJIOTHYECKUE
9 12 0.5
CUCTEMBI
10 buocdepa — rimobanbHas sxocucrema 6
11 UYenoBek u okpyxaroiias cpeia 6
12 PesepBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

buonorus xak KoMIIeKcHas HayKa U KaK
9aCTb COBPEMCHHOI'O 06IJ_ICCTBa

KoauuecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

JKuBrle cUCTEMBI U UX CBOMCTBA

YPOBHeBaﬂ OpraHu3anua )KUBbBIX CUCTCEM

Wcropust OTKpBITUS U U3YUEHUSI KIIETKH.
Knerounas Teopus

MeTo1bl MONIEKYISIPHON U KIETOYHOMN
ouonoruu. [IpakTrueckas pabora
«3y4yeHne METOI0B KJIETOYHON OMOJIOTHH
(xpomatorpadus, anextpodopes,
muddepeHIanbHOe HEHTPUPYTHPOBaHUE,
[TLIP)»

0.5

XUMHYECKUH COCTaB KIIETKU

MI/IHepaJ'II)HBIG BCIICCTBA KJICTKHU, UX
Ouosoruueckas POJib

Opranuyeckue BeIecTBa KJIETKH — OEJIKH.

JlaGopaTtopHnas pabota «O0Hapyx)eHne
O€EJIKOB C IIOMOIIbI0 KAYECTBEHHBIX
peaxkuuii»

0.5

CsaoiicTBa, Kinaccuduxanys 1 GyHKIun
0enKkoB




OpFaHI/I‘{eCKI/Ie BCIICCTBA KICTKU —

10
YIIIEBOJIbI

1 Opranuueckue BellecTBa KIeTKH —

JUIHA B
Hyxkneunossie kucnorsl. JIHK u PHK.

12 JlaboparopHuas pabota «lccrnenoBanue 0.5
HYKJIEHHOBBIX KHCJIOT, BBIJCJIEHHBIX U3
KJIETOK Pa3JIM4YHBbIX OPraHU3MOB)

13 Crpoenne u pynkuuu ATO. [pyrue
Hykieosuarpudocharsr (HTD)

14 CexBenuponanue JIHK. Metoapl
T€HOMUKH, TPAHCKPUIITOMUKH, IPOTEOMUKH

15 MeTto/1bl CTPYKTYPHOM OMOTIOTHH

16 Tuns! kietok. [IpokapuoTrnyeckas kieTka
CrpoeHne 3yKapuOTHUECKON KIIETKH.

17 [TpakTuyeckas pabora «/3yueHue cBoicTB 0.5
KJIETOYHOM MeMOpaHbI»

18 [ToBepxXHOCTHBIN amnmapar KJIeTKH
OnHOoMeMOpaHHbIE OPraHOUIbI KIETKH.

19 [TpakTnyeckas pabora «M3ydenue 05
JBUKEHUSI LIUTOIIa3Mbl B PACTUTENIbHBIX
KJIIETKaX»

[TosnyaBTOHOMHBIE OpraHON/BI KIIETKHU:

20 MHUTOXOH/IPHH, TIacTU b1 JIabopaTopHas 0.5
pabota «VccrnenoBanue miaasmMoiansa u '
JIETUIa3MOJIN3a B PACTUTENBHBIX KIETKAX»

21 HememOpanHbIe OpraHoU/IbI KJIETKH

22 Ctpoenue u GyHKIHMH s11pa




23

24

CpaBHUTEJIbHAS XapaKTEPUCTHKA KICTOK
sykapuot. JlaboparopHas pabora
«M3yueHue cTpoeHHsI KJIETOK Pa3InIHbIX
OpPraHU3MOB»

ACCUMWISIIINS ¥ TUCCUMUIIALIUS — JIBE
CcTOpOHBI MeTabomm3Ma. Turbl oOMeHa
BemiecTB. JlaboparopHas pabota
«M3y4eHne KaTaIuTH4ECKON aKTUBHOCTH
(depMeHTOB (Ha MpuMepe aMuIIa3bl WK
Karajas3bl)»

0.5

25

depMeHTAaTUBHBIH XapaKTep peaKIuii
KJIETOYHOTO MeTabonu3Mma. JlabopaTopHas
pabota «M3y4yeHue GpepMEeHTaTUBHOTO
paclieruIeHus HepOKCHIa BOJOPOA B
PACTUTCIIBHBIX U JKUBOTHBIX KJICTKAX)»

0.5

26
27

benku-akTuBaTOphI U OEIKU-UHTUOUTOPHI

ABTOTpOGHBIN TUIT OOMEHa BELIECTB

28

29

doTtocuHTE3
Xemocunres. JlaboparopHas pabota

«CpaBHeHHeE MTpoLeccoB POTOCHHTE3A U
XEMOCHUHTE3a»

0.5

30

AHaspoOHBIe OpraHu3Mbl. Buibl OpoxeHusl.

JlaGopaTtopHast pabota «CpaBHEeHHE
MIPOIIECCOB OPOKEHUS U TBIXAHUS

31

32

AspoOHBIE OpraHU3MBbL. JTaIlbI
SHEPTreTHYECKOro oOMeHa
OHeprust MeMOpPaHHOT'O TPaIUeHTA
npoTtoHoB. Cunte3 AT®: paborta




npoToHHON AT®-cuHTa3bI

33 Peakuuu MaTpuuHOro cCUHTE3a
34 Tpanckpunuus — Matpudnbiid cuate3 PHK
35 Tpancnsauus u e€ srarbl
36 KonupoBanue amunokuciot. Posb
pubocom B OmocuHTe3e Oenka
37 Opranu3zaiysg reHoMa y mpoKapuor u
JyKapuoT
18 MonexynsipHbIe MEXaHU3MBI YKCITPECCUHU
TE€HOB y SYKapuOT
Bupycel — BHEKIICTOYHBIE ()OPMBI KUZHH U
39 oOnuratHele napasuThl. [IpakTnueckas 0.5
pabota «Co3iaHnue MoJenu BUpyca»
40 BupycHrble 3a00s1eBaHus YeI0BEKa,
JKUBOTHBIX, PACTCHUN
41 HanorexHosornu B OMOJIOrMY U METUIIMHE
42 JKu3HeHHBIN MK KIETKH
43 Matpuunsiii cuntes JTHK
Xpomocomsl. JITaboparopHast pabora
44 «3y4eHne XxpoMoCOM Ha TOTOBBIX 0.5
MUKpOIIpenaparax»
45 JleneHue KJIeTKu — MHUTO3
Tunbl kneTok. KapruokuHes3 U MUTOKUHES.
46 JlaGopatopHas pabota «Habnronenue 0.5
MHUTO3a B KJIETKaX KOHYHMKA KOpEIIKa JIyKa
(Ha TOTOBBIX MUKpOIIperapaTax)»
47 Perynsiums »KU3HEHHOTO LIMKJIA KIIETOK




48

OpFaHI/I3M KakK €I1MHOC LICJI0C

Tkanu pacrenuii. JJaboparopuas pabora

49 . . 0.5
«M3yueHue TkaHel pacTeHUI»
TkaHU KUBOTHBIX U YEJIOBEKA.

50 Jlaboparopnas pabota «3y4ueHue TkaHel 0.5
KUBOTHBIX)
Opranbl. Cuctemsl opranoB. JlaboparopHas

51 pabora «3ydeHue opraHoB LIBETKOBOI'O 0.5
pacTeHUsI»

52 Ornopa Tena opraHu3MoB

53 JIBuKeHne opraHu3MoB

54 [Iutanue opraHu3MoB

55 [MuTanne NO3BOHOYHBIX KUBOTHBIX.
[IumeBapurenbHas cucTeMa 4eaoBeKa

56 JlprxaHue opraHu3MoB

57 JlpIxaHue MO3BOHOYHBIX )KUBOTHBIX U
YeJloBeKa

58 TpaHcnopT BeliecTB y OpraHu3MoB

59 KpoBeHOCHas cucTeMa M03BOHOYHBIX
KUBOTHBIX U YeJIOBEKa

60 Boigenenue y opranu3smMos

61 3amuTa y OpraHu3MoB

62 MMMyHHas cucTeMa 4enoBeKa

63 PaznpaxxuMocTh U perymsuus y
OpraHU3MOB

64 ['yMopanbHas perymsmus 1 SHIOKpUHHAS

CHUCTEMA )KMBOTHBIX U YCJIOBCKA




65
66

@DopMBbI pa3MHOKEHHUST OPraHU3MOB

ITonmoBoe pazMHOKEHUE

67

68

69

Metio3

I"ameTorenes. OOpa3oBaHKe U Pa3BUTHE
MOJIOBBIX KJIeTOK. JIabopaTopHas pabora
«M3yueHue CTpoeHUs MOJIOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpenapaTax»

NunuBuayansHOE pa3BUTHE OPTaHU3MOB —
OHTOI'EHE3

0.5

70

71

72

3akazKa OpraHOB U TKaHEH U3
3apOAbIIICBBIX JIUCTKOB

PocTt u pa3ButHe KHUBOTHBIX.
JlaboparopHas pabota «BblsiBieHHe
MPU3HAKOB CXOJCTBA 3apOIbIIIeH
MO3BOHOYHBIX JKHBOTHBIX)

PasMHOXeHUE U pa3BUTHE PACTEHU.

JlaboparopHas pabota «CTpoeHHEe OPraHoOB
Pa3MHOKEHHUS BBICILIUX PACTEHUI

0.5

0.5

73

HCTOpI/ISI CTaHOBJICHUSA U Pa3BUTHA
TCHCTUKHU KaK HAaYKH

74

75

OCHOBHBIE ITOHSITHUA U CUMBOJIBI T€HETHUKM.
JlaGopaTtopnast paborta «Jlpo3zodruiia kak
00BEKT T€HETUYECKUX UCCIIEIOBAHNI )Y

3aKOHOMEPHOCTH HACJIEI0BAHUS
NpU3HAKOB. MOHOTHOpUAHOE
ckpemuBanue. [Ipaktuueckas padbota
"N3ydyeHue pe3yapTaTOB MOHOTUOPUTHOTO
CKpeIIUBaHUs Y 1p030(HIbl"

0.5

0.5




I_II/ITOJ'IOFI/I‘ICCKI/IG OCHOBBI MOHOFI/I6pI/I,I[HOFO

76 1
CKpELIUBAHUS
77 Ananusupyroiiee ckpeupupanue. Hemonnoe |
JOMHHHUPOBaHHE
JuruOpuiHoe cKpenuBaHue.
73 [TpakTuueckas padora «M3yueHue | 0.5
pe3yJIbTAaTOB TUTHOPUIHOTO CKPEIIUBAHUS '
y 1p030(hUITBI»
79 Luromornyeckrue OCHOBBI JUTHUOPHTHOTO |
CKpEILIUBAHUS
80 CuernieHHOE HaclieIoBaHUE MPU3HAKOB 1
81 XpOMOCOMHas TEOPHS HACIEICTBEHHOCTH 1
82 ['eneruka nomna 1
83 'enoTun kak 1es0CTHAs CUCTEMA 1
84 ['eHeTHYeCKUil KOHTPOIb PA3BUTH |
pacTeHui, ’KUBOTHBIX U YETIOBEKA
35 N3MeHUYnBOCTH ITPU3HAKOB. BuIb1 |
U3MEHYUBOCTH
86 MonuduxaonHas U3MEHYUBOCTh 1
BapuarmonHslit pan v BapualimoHHas
kpuBast. JlaboparopHas paboTa
%7 «MccnenoBanue 3akOHOMEPHOCTEN | 0.5
MOAU(UKAITMOHHONW N3MEHYHBOCTH. '
[TocTpoenre BapruaOHHOTO psiia U
BApUALMOHHON KPUBOII»
28 I'enoTunm4eckast U3MEHUYUBOCTb. |
KoMOuHaTHBHAS N3MEHUHUBOCTH
89 MyTanuoHHasi U3SMEHYUBOCTb. 1 0.5




90

[TpakTrueckas pabora «MyTaruu y
Tpo30¢uiIbl (Ha TOTOBBIX
MUKpOIIpenaparax)»

3aKOHOMCpHOCTI/I MYTallMOHHOI'O ITponecca.
ONUIeHeTHKA U SIIMTCHOMHUKA

91

I'enernka yenoseka. [IpakTuueckas pabora
«CocTaBiieHUe U aHAJIN3 POJIOCIOBHOI»

0.5

92

93

MeToabl METUITMHCKON T€HETUKHT

3HaueHHuE MeHHHHHCKOﬁ I'CHCTUKU B
NpCaAOTBPpAllICHHUHA U JICHCHUU I'CHCTHYCCKUX
3a00J1€BaHNH YeIOBEKa

94

OCHOBHBIE ITOHSITUI CCJICKIINU.
JlabopaTtopHas pabora «3ydeHue copToB
KYJBTYPHBIX PACTEHHUH U TIOPOJ JOMAIITHUX
YKHUBOTHBIX»

0.5

95

MeTto/1bl ceeKIIMOHHOM paboThI.
JlaGopaTtopHast pabora «M3yueHue MeTo10B
CEJIEKIIMU PACTCHUIN»

0.5

96

97

98

JloCTHKeHMs CeNeKIIMU PacTeHUN 1
#KUBOTHBIX. [IpakTiueckas padbora
«IIpuBuBKa pacTeHHI»

CoxpaHeHue, U3yUYE€HUE U UCTIONb30BaHUE
TEHETUYECKUX PECYPCOB
buotexHosiorus Kak Hayka u OTpacib

MMPONU3BOACTBA. HpaKTI/I‘-ICCKaH pa60Ta
«I/I3yquHe 00BEKTOB OMOTEXHOJOTHI)

0.5

99

OCHOBHBIC HANPABJICHUS CHHTETUYICCKOM
OMOJIOTUH




100 XpOoMOCOMHAs M TeHHAasA UH)KEHEPUS 1
101 MeunuHcKue OMOTEXHOJIOTHI 1
102 PeszepBHbiii ypok. [ToBTOpeHume, |
0000111eHNEe, CUCTEMATH3AINS 3HAHAN
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOIT'PAMME

13.5




11 KJIACC

KosauyectBo yacos DJIEeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoxa Bcero Konrpoarmrie  Mpaxrueckue fll3y'{eﬂml :)Iﬁl;l)aI;OBaTeﬂbele
padoThI padoThI pecypenI
1 OpomonnonHas teopus Y. lapsuna 1
) JIBMIKYIIME CUIIBI 3BOJIFOLIMU BUIOB 110 Y. |
Hapsuny
3 Bbopr0a 3a cymecTBoBaHue, €CTECTBEHHBIM |
U UCKYCCTBEHHBIH 0TOOD
4 DopMUPOBAHUE CUHTETUYECKON TEOPUH |
IBOJIIOLIMU
5 OTarnsl 3BOJIIOLIMOHHOTO ITpolecca: |
MHUKPO3IBOJIIOLUS U MaKPOIBOIFOLIHS
6 [Tonmynsius — snemMeHTapHas €IMHULIA |
IBOJIIOLIMH
3aKOH reHeTHYecKoro paBHoBecus JIx.
7 Xapau, B. BaiinOepra. JlabopaTopHas | 0.5
pabota «BbIsiBIIeHIE U3MEHYMBOCTH Y '
0co0eil 0IHOTO BUa»
8 DnemeHTapHbIe (PaKTOPHI IBOJIOLUN 1
9 OS¢ ekt ocnoparens. dpdexr !
OYTBUIOYHOTO TOPJIBIIIKA
10 Murpanuu. N30y nomy siui: 1
reorpaduyeckas, OnoJorundecKas
1 EcrecTBeHHbI 0TOOp — HaNpaBIAIOMINN |

(baxTop 3BONIIOLIUU




12

13

14

15

[TonoBoii oTO60p

[TpucnocoOIeHHOCTh OPraHU3MOB KaK
pe3yabTaT MUKPO3BOJIFOIIHH.
JlaGopaTopHas paborta «3ydeHue
apoMop(}o30B 1 UAMOATANTALIAN Y
pacTeHUi U )KUBOTHBIX )

[Tpumepsl pUCTIOCOOICHUH Y OpPraHU3MOB:

MopdosiorHIecKue, GU3H0IOTHIECKUE,
OMOXUMUYECKHUE, TOBEICHYCCKHUE.
Jlaboparopnast pabora «IIpucnocobiaeHus
OpPraHU3MOB U UX OTHOCHUTEIIbHAS
11eIeCO000Pa3HOCTY

Bun, ero kputepuu u CTpyKTypa.

Jlaboparopnas pabota «CpaBHEHUE BHI0B
10 MOP(OJIOTUIECKOMY KPUTEPHIO»

0.5

0.5

0.5

16

17

18

Crpykrypa BUJa
BunooOpa3oBanue kak pe3yapTar
MHUKPO3BOJIIOLUU

CBs3b MUKPO3BOJIFOIHUU U TTUIEMHUOJIOTHUN

19

20

21

Makpossontonus. [TaneonTonornueckue
MCTOABI U3YYCHUA 3BOJIIOIIUN

buoreorpaduyeckue MeToab! U3ydeHUs
9BOJIIOLUH
DOMOpPHUOIOrHYecKHe U CPaBHUTEIBHO-

MOp(I)OJ'IOFI/I‘-ICCKI/IC MCTOIbI U3YYCHUA
9BOJJOINH

22

MonekynsapHO-TeHETUYECKHUE,
OMOXMMHUYECKHE U MATEMAaTHUYECKUE




MCTOABI U3YYCHUS 3BOJIIOIUN

23 OO01m11e 3aKOHOMEPHOCTH HBOJIOIIH
24 AnantuBHas paauanus. HepaBHOMepHOCTh
TEMIIOB 3BOJIIOLIUU
’5 HayuHble runoressl NpoUCX 0K ICHUS
YKU3HU Ha 3emJie
26 JloHayuHBbI€ NIPEACTABIEHUS O 3aPOKICHUU
KU3HU
7 OcHOBHBIE 3TaIlbl HEOPraHUYECKON
IBOJIIOLIMU
28 ['unioTe3sl 3apoKICHUS KUZHU
Hcropus 3emin 1 METO/IbI €€ H3yUeHHUS.
79 Jlaboparopuas padota «3y4ueHue u
OIMCaHHE UCKOMAEMBIX OCTATKOB JIPEBHUX 0.5
OpPraHU3MOB»
30 HauanbHele 3Tams! opraHn4eckon
3BOJIIOLIMU
31 OBoMIOIUS DYKapuOT
OCHOBHBIE 3TaIlbl BOITIOLUU
1 pactutensHOro Mupa. [IpakTHueckas
pabora «3yueHue ocobeHHOCTEM 0.5
CTPOEHHS PACTEHHI Pa3HBIX OTIEIOBY»
13 OCHOBHBIE 3TaITbI YBOJIOIIH KHBOTHOTO
MUpa
DBOIIOIUS )KUBOTHBIX. [IpakTuyeckas
34 paborta «3ydyenne ocoOeHHOCTEH 0.5
CTPOCHHMS TTO3BOHOYHBIX KHBOTHBIX)
35 Pa3BuTHe )u3HM Ha 3eMIle 110 3paM U




nepuoaam

MaccoBbie BbIMUPAHUA — SKOJOT'MYCCKUC

36 KPHU3HCHI MPOILIOrO

37 CoBpeMEHHBIH 3KOJOTUYECKUI KPU3HC, €TI0
0COOEHHOCTH

18 CoBpeMeHHas cucTemMa OpraHu4eckoro
MIPOLLIOTO

39 OCHOBHBIE CHCTEMaTHYECKUE TPYIIIIBI
OpraHHU3MOB

40 AHTpONOJIOTHS — HAayKa O 4EJIOBEKE

41 Pa3BuTHe npeacraBieHuii o
MIPOUCXOXKACHUN YeIIOBEKa
Mecto yenoBeka B CUCTEME
opranudeckoro mupa. JlaboparopHas

42 pabota «3ydyenune ocoOeHHOCTEH 0.5
CTPOEHHUS CKEJIeTa YeIOBEKa, CBA3aHHBIX C
MPSAMOXOKIECHUEM»

43 JIBMOKYIIME CHIIBI aHTPOIIOT€HE3a

m CooTHo1IeHrne OMOIOTHYECKUX U
COLIMAJILHBIX (PaKTOPOB B AHTPOIIOTEHE3E

45 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a

46 [Taneorenerrka u MajeoOreHOMHUKA

47 DBOJIIOLMS COBPEMEHHOTO YEJI0BEKA
UYenoseueckue packl. [IpakTudeckas

48 pabota «3ydeHune I3KOITOrHIeCKux 0.5
ajanTaluil 4eJIoBeKa

49 MexaucuuninHapHble METOIb

AHTPOIIOJIOTUHN




50 3apoKICHUE U Pa3BUTHE FKOJIOTUHU 1
Metonst sxkonorun. JlabopaTtopHas pabora

51 «M3yueHne MeTo0B IKOJIOTHUECKUX 1 0.5
HUCCIIEIOBAHUI )

57 3HaueHne YKOJIOTMYECKUX 3HAHUU JUIS |
4eJioBeKa

53 Dxkonorndeckue GakTopsbl 1
Abuotnueckue akropsl. CBeT Kak

54 skonoruueckuii pakrop. JlabopatopHas | 0.5
pabota «BrisiBIeHHE TPUCTIOCOOIECHUI '
OpPraHU3MOB K BIHMSIHUIO CBETa»
Abuotnyeckue pakropsl. Temneparypa
KaK 3KOJIOTHICCKHUH (akTop.

55 JlaboparopHnast pabota «BrlsiBIeHHe 1 0.5
MIPUCTIOCOOICHHUI OPraHU3MOB K BIHSHHUIO
TEeMIIEPaTyphI»
Abunotnyeckue gpakTopbl. BiaxxHOCTh Kak

56 sKoJornyeckuit pakrop. JlabopaTopHas | 0.5
pabota «AHaTOMUYECKHE OCOOEHHOCTH '
pacTeHuii U3 pa3HbIX MECT OOUTAHUS»

57 Cpensl 06uTaHUSI OPraHU3MOB 1

58 buonoruueckue puTMsl 1

59 XKuzHeHnHble pOpPMBI OPraHU3MOB 1

60 buotnueckue hakropsl 1
3HaueHne OMOTUYECKUX B3aUMOIEHCTBUI

61 JUISL CYILIECTBOBAHUSI OPIaHU3MOB B Cpejie 1
oOuTaHus

62 DKOJIOTHYECKHE XapaKTePUCTUKU 1




IIOITYJIAIH

OcHOBHBIC TOKA3aTeIN NOMMyJIAIUU:

63 YHCIIEHHOCTD, IUIOTHOCTh, BO3PACTHAs U
I0JIOBAsi CTPYKTypa
OcHOBHBIE TTOKA3aTENIN TOMYJISIIHN:

64 POXJ1aeMOCTh, TPUPOCT, TEMII POCTA,
CMEPTHOCTh, MUTPAILIAN

65 DKoJjoruyeckasi CTpykTypa nonyJssiuu

66 JluHamMuKa MOMYJSIUU U €€ Perysius

67 KpuBbie pocTa 4MCIEHHOCTH TOMYJISIIHH.
KpuBbie BEDKUBaHUS
DKoJoruveckasi HUIa BU/A.

68 Jlaboparopnas pabora «IIpucnocobiaeHus 0.5
CeMsIH PACTeHHH K pacCEICHUIO»

69 Bun kak cucrema nonynsnuit

70 3aKOHOMEPHOCTH TOBEJICHUS M MATPAIIAI
KUBOTHBIX

71 Coo0111ecTBO OpraHU3MOB — OHOIIEHO3

72 DKocucTema Kak OTKpbITasi cucTeMa

7 KpyroBopot BemecTB 1 MOTOK SHEPTUU B
IKOCHUCTEME

74 OcCHOBHBIE TTOKA3aTENN IKOCUCTEMBI

75 DKOJIOTHYECKUE MTUPAMUIbI

76 W3meHneHus coo0IIecTB — CyKIIECCUH

77 [IpupoHbIE 3KOCUCTEMBI. DKOCUCTEMBI
03ep U peK. DKOCHCTEMBI MOPEH U OKEaHOB

78 [IpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI




TYHJIp, JIECOB, CTEMEH, MyCTHIHb

79 AHTPONOT€HHBIE IKOCUCTEMBI

20 VYpb6oskocucremsl. [IpakTrueckas padboTa 0.5
«M3ydenue u onucaHue ypoo3KOCUCTEMBI» '
3aKOHOMEPHOCTH (HOPMUPOBAHUS

81 OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B
HKOCUCTEMAX
MexaHu3Mbl BO3IEHCTBUS 3arpsI3HEHUN

2 pa3HbIX TUIIOB HA CyOOPraHU3MEHHOM,
OpPraHU3MEHHOM, MOMYJIALIUOHHOM U
KOCUCTEMHOM YPOBHSX

23 buocdepa — obmieruranerapHas 060109Ka
3emin

84 Yuenue B. U. Bepnaackoro o 6uocdepe

85 3aKOHOMEPHOCTH CYLIECTBOBAHMS
o6uochepsl

26 Kpyrosopots! BenecTs u
OMOreOXMMHUYECKHUE [IUKIIbI

g7 3oHanbHOCTH Ouochepsl. OCHOBHBIE
OMOMBI CyIIN

88 YcToliunBocTh Ouochepsl

89 DKOJOTHYECKHE KPU3HUCHI U UX TPUUNHBI

90 BosneiicTBue uenoBeka Ha 6uochepy

o1 AHTpPOIIOT€HHOE BO3JIEHCTBUE HA
PaCTUTENBHBIN U JKUBOTHBIN MU

92 Oxpana npupozsl

93 OCHOBHBIE MPUHIUIIBI YCTOHYUBOTO




Pa3BUTHA YCTIOBEUYCCTBA U IIPUPOJIbI

PannonansHoe npupoa0onb»30BaHue U

94 COXpaHEeHHEe OHOJIOTrHYEeCKOro 1
paszHooOpasus 3eMiaun

95 Q§06meHHe 110 TeMe «MUKpO3BOJIIOLUS U |
e€ pe3ynbTaTh»

96 Ofio6mem1€ 1o Teme «MaKpOdIBOIIOIUS U |
e€ pe3ynbTaTh»

97 O6061mmenue o teme «lIpoucxoxaenue u 1
pa3BUTHE KU3HU HA 3eMIIe»

08 O6o6menne no Teme «IIpoucxoxaenne |
YeJIOBEKa — aHTPOITOTCHE3)

99 O60061eHne o Teme «IKOJIOTUsl — HayKa O 1
B3aMOOTHOUICHHSIX OPTaHU3MOBY

100 O6061menue o Teme «Opranu3msl U cpeaa !
OOUTaHUS»

101 O606meH1/ie 1o TemMe «IKOJIOTHUsI BUJIOB U |
TTOTTYJISITTHI

102 O6o006menue no Teme «brochepa — !
ro6anpHast IKOCHCTEMa)

OBIIEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME







IPOBEPSIEMBIE HA EI'D 110 BUOJIOTU TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUSA
NMPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
TpedoOBaHMS oOpa3oBaHus

ChopMupoBaHHOCTh 3HAHUW O MECTE W POJH OHOJIOTUM B CHCTEME
€CTECTBEHHBIX HayK, B dbopMupoBaHHH COBpEMEHHOM
€CTeCTBEHHOHAYYHOH KapTUHBI MUPA, B TO3HAHUU 3aKOHOB IIPUPOJIBI U
pEIICHUH KU3HECHHO BAKHBIX COIMAIBHO-3TUYCCKUX, SKOHOMHYECKHUX,
HKOJIOTUYECKUX MPOOIIEM YETIOBEUYECTBA, a TAKXKE B PEIICHUU BOIIPOCOB
PaIMoOHAILHOTO MTPUPOAOIIOIE30BaHNUS, B (DOPMUPOBAHHH IIECHHOCTHOTO
OTHOIIICHHSI K MPUPOJIE, OOIIECTBY, YEIOBEKY; O BKJIAJIC POCCUICKUX H

SaPY6e)KHBIX y‘léHbIX — OHMOJIOTOB B Pa3sBUTHEC OHOJIOruU

Brnanenune cucremoil 3HaHME 00 OCHOBHBIX METOAAX HAyYHOTO
MO3HAHMSI, UCIIOJIb3YEMBIX B OMOJOTMYECKHUX HCCIIETOBAHUSAX JKHBBIX
O0OBEKTOB M 3KOcHCTEM (ONUCaHWE, HW3MEpEHue, IPOBEACHUE
HAOIOACHNH); CIIOCOOAMU BBISIBICHUS M OICHKH aHTPOIOT€HHBIX
M3MEHEHUH B IIPHPO/IE.

2 YMeHHe BBIIBUTaTh THIOTE3bI, MPOBEPATh MX SKCIIEPUMEHTATHLHBIMU
cpenctBaMu, GOpPMYyIHpYys LeJNb HCCIEIOBAHUS, AaHAIN3UPOBATH
MOJTyYeHHBIE PE3YyJIbTATHI U J1€7aTh BBIBOIbI.

BbisiBIIeHHMEe 3aBUCMMOCTH  MEXKJIY HCCIEIyeMbIMH BEIWYHMHAMH,
00BSICHEHUE TIOTYYEHHBIX PE3yNIbTaTOB U (HOPMYITUPOBAHHE BEIBOJIOB C

HCIIOJIb30BAHHUEM HAYYHBIX HOHSITI/IfI, TGOpI/Iﬁ " 3aKOHOB

YMeHue BiafeTb CHUCTEMOM OHMOJOTMYECKMX 3HAaHUN, KOTOpas
BKJIFOYAET: OCHOBOIIOJIATAIOIIME OWOJIOTMYECKUE TEPMHUHBI W TIOHSTHUS
(K¥3Hb, KJIETKA, TKaHb, OpraH, OPTraHu3M, BHI, TOMYISIMS, YKOCHCTEMA,
OuorieHo3, onocdepa; MeTaboIM3M, TOMEOCTa3, KIETOYHBIA MMMYHHUTET,
OvocuHTe3 Oenka, OMONOIMMEPBI, JUCKPETHOCTh, CaMOpEryJIsLus,
CaMOBOCITPOU3BE/IEHHE, HACJIeJICTBEHHOCTb, W3MEHUINUBOCTD,
SHEPro3aBUCUMOCTb, POCT U Pa3BUTHUE);

Ouwojorudeckue Teopuu: kierouHas Tteopuss T. IlIBanna, M.
[lneitnena, P. BupxoBa; KJIOHaJIbHO-CEIEKTUBHOIO MMMyHHTeTa II.
Opnux, .M. MeuHnkoBa, XpOMOCOMHAsI TE€OpUsL HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apozsimieBoro cxojacrsa K. bapa, sBomtonnoHHas

TCOpHUA 4. I[apBI/IHa, CUHTCTUYCCKAA TCOpPUSA ISBOJIOLKUH, TCOpPUA




antpororeHe3a Y. Jlapsuna; teopusi OuoreoneHoza B.H. Cykauépa;
yuenre H.W. BaBunoBa o meHTpax MHOrooOpasus M MPOHCXOXKIACHUS
KyJbTYypHbIX pacTeHuit, yudenue A.H. CeepuoBa o0 nyTsix u
HaIpaBJIeHUAX dBOJIIOIMH, yueHue B.U. Bepnanckoro — o 6uocdepe);
3aKOHBI (eIMHOO0Opa3us MOTOMKOB IEPBOTO MOKOJICHUS, PACILICIUICHUS
MPU3HAKOB, HE3aBUCUMOIO HacieqoBaHus mpusHakoB [. Mennens;
CUEIUIEHHOTO HAacJIeI0BaHUs IPU3HAKOB W HapyLIEHUs CUEIUICHUS
reHoB T. MopraHa; roMoJIOTMYECKHUX PSJOB B HACIEICTBEHHOU
n3MeHunBocty H.M. BaBunoBa; reHetrmueckoro pasHoBecus JIxk.
Xapan u B. BaiinGepra; 3apoapeimeBoro cxozactsa K. bapa;
Oouorenernueckuii 3akoH J. ['exkerns, @. Miosiepa);

MIPUHLIMIIBI (YUCTOTHI FaMET, KOMIUJIEMEHTAPHOCTH);

npaBwia (MuHuMmyma fO. Jlubuxa, sKoJI0rM4eckod nupaMuibl 4HUced,
O01OMAacChl U SHEPTUN);

runote3bl (koarepatHoit A.M. Omnapuna, mepBuuHOro OyiboHa JIK.

Xongeiina, mukpocdep C. @okca, pudozuma T. Uek)

YMeHue peumarb IMOHMCKOBBIC OMOJIOrHYEeCKHUE 3aJda4l, BbIABJIATH
IMPUYNHHO-CJIICACTBCHHBIC CBsA3HU MCKOY HCCIICAYCMBbIMU
OHOJIOrMYECKUMHU O6T)€KT3.MI/I, mpoueccaMm W ABJIICHUAMU; OCJIATb
BBIBOJIbI M IIPOTHO3bI HA OCHOBAHHWHU ITOJTYUCHHBIX PE3YJIbTATOB,

COCTaBJIATh I'CHOTHUIIMYCCKHUEC CXCMbl CKPCIIMBAHHWA JI1 pa3HbIX TUIIOB
HaCJICAOBaHUA MPHU3HAKOB Yy OPraHM3MOB, COCTABJIATH CXEMBI IICPCHOCA

BCHICCTB U DHEPIMU B OKOCUCTEMAX (HGHI/I IUTaHusA, IIUIICBLIC CCTI/I)

YMeHue ycTaHaBIMBAaTh B3aUMOCBSI3M  MEXAY CTPOCHHEM U
(GYHKIUSAMU: OpPraHOUJOB, KIETOK pa3HbIX TKaHEH, OpraHaMu u
CUCTEMAaMH OpPraHOB y pACTCHHM, JKMBOTHBIX U YEJIOBEKA; MEXAY
JTarnaMu OOMEHa BELIECTB; ITallaMu KJIETOYHOTO IMKJIA U KU3HEHHBIX
LMKJIOB OpPraHU3MOB; dTalaMi ’MOPUOHAIILHOTO Pa3BUTHS; FTEHOTUIIOM
u ¢deHotunoM, ¢eHoTUNIOM U (GaKTOpaMu Cpelbl OOUTaHMUS,
IIpoLeccaMy  JBOJIIOLMY; JBWKYIIMMHU CHJIAMU  aHTPOIIOT€HE3a,
KOMIIOHEHTaMHU DPA3JIMYHBIX AKOCUCTEM U MPUCHOCOOTICHUSMH K HUM

OpraHu3MOB

YMeHue BBIIEATh CYIeCTBEHHBIC TPU3HAKY:

CTPOCHHUSI BUPYCOB, KJIETOK MPOKAPUOT U DYKAPUOT; OJTHOKICTOUHBIX U
MHOTOKJIETOYHBIX OPTaHW3MOB, BHUJIOB, OMOTEOIICHO30B, SKOCUCTEM H
ouoctepsl; CTPOCHUS OPraHoB U CHUCTEM OpPTraHOB PACTCHHH,
YKUBOTHBIX, YEJIOBEKA; MPOIIECCOB KU3HEACITEIHPHOCTH, TPOTEKAFOIIIX

B OpraHusmax paCTeHI/Iﬁ, JKHUBOTHBIX M 4YCJIIOBCKA, OMOJIOrHYSCKUX



mporieccoB: oOMeHa BemecTB  (MeTabonu3M), HH(pOpMauu U
MIpeBpaILeHHs] SHEPTUH, OpPOKEHUs, aBTOTPOPHOrO U TeTepoTpodPHOro
TUIOB TNMTaHUs, (POTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, Meilo3a,
raMeToreHesa, 5SMOpHUOreHe3a, HNOCTAMOPHOHAIBLHOIO  Pa3BUTHS,
Pa3MHOXKEHHUS, UHIUBUYaJIbHOTO PAa3BUTHUS OpraHu3Ma (OHTOIEHE3a),
B3aUMOJCUCTBUS T'€HOB, TI€TEPO3UCA; JEUCTBUM HCKYCCTBEHHOI'O
oTOOpa,  CTaOWJIM3MPYIOLIETro,  JBMXKYIIEIO M Pa3pbIBAIOLIETO
€CTECTBEHHOI0 O0TOOpa; aJJIONAaTPUYECKOr0 M CUMIATPUUYECKOrO
BUZI000pa30BaHusl; BIUSHUS JBWKYIIMX CHJI 3BOJIIOLIMK HA TEHO(DOH]
TOTYJISIUM; TIPUCIIOCOOJICHHOCTH OPraHU3MOB K cpejie OoOHuTaHus,
YyepeloBaHUsl HAIPABJICHUM 3BOJIIOLUM; KPYroBOpOTa BEILECTB MU

IIOTOKa S9HEPI'UH B OKOCHUCTEMAX

ChopMUpOBaHHOCTb YMEHMS BBIIEIATH CYLIECTBEHHBIE MPU3HAKU
BUPYCOB, KJIETOK IIPOKapMOT M JyKapuoT, OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX OPTaHU3MOB, BHUJOB, OMOT€OLICHO30B U IKOCHCTEM;
0COOEHHOCTH MPOLECCOB OOMEHA BEIECTB U MPEBpAILEHHs] SHEPIHH B
KJIeTKe, (POTOCHHTE3a, IJIACTUYECKOI0 M HSHEPreTH4ecKoro ooOmeHa,
XEMOCUHTE3a, MHTO03a, Meilo3a, OIUIOAOTBOPEHUS, Pa3BUTHSI U
Pa3MHOXKEHHUS, UHIMBUYaJbHOTO PAa3BUTHUS OpraHu3Ma (OHTOrEHE3a),
60pbOBI 32 CylIEeCTBOBaHHE, ECTECTBEHHOI'O 0TOOPa, BUA000Pa30BaHMs,
IPUCIIOCOOJICHHOCTH OPraHU3MOB K cCpefe OOWUTaHMs, BIIHSHUS
KOMITOHEHTOB 3KOCHCTEM, aHTPOIIOT'€HHBIX U3MEHEHUI B dKOCHUCTEMax
CBOEM MECTHOCTH, KPYrOBOPOTa BEILECTB U MpEBpAIllEHUs] YHEPIHU B

ouocdepe

VYmenue UCTIOJIb30BATh COOTBETCTBYIOIINE apTyMEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJIOTHIO M CHUMBOJMKY JUIS JIOKa3aTelbCTBa
POJCTBAa OPraHU3MOB pa3HBIX CUCTEMATHYECKUX TPYII; B3aMMOCBS3U
OpPTaHU3MOB W cpelnbl OOWTAaHWsS; EIUHCTBA YEIOBEYECKHUX pac;
HE00XO0JIMMOCTH 37J0pPOBOTI0 00pa3a *KU3HU, COXPAaHEHUs Pa3HOOOpa3us
BUJOB M HKOCHCTEM KaK YCIOBMsI COCYIIECTBOBAHHUS IPHPOJBI U

YCJI0BCUCCTBA

YMeHue KpUTHYECKH OIeHHBaTh HWHMOPMAILMI0 OHOJIOTHYECKOTO
CoJIepKaHUs; WHTEPIPETUPOBATH ITHUYECKHE AaCIEKThI COBPEMEHHBIX
HCcCleIOBaHuH B onooruy, MEIUIIHE, OHMOTEXHOJIOTHH;
paccMarpuBaTth riao6aabHBIE 9KOJIOTHYECKHE poOIeMbI
COBpEMEHHOCTH, (HOPMUPOBATH MO OTHOIICHHUIO K HUM COOCTBEHHYIO

ITO3HIIHIO




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX HA EI'D
1O BUOJIOI'NHA

Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUA

buonorusa xax HayKa. ’KuBble cucTeMbl U X HN3YUCHHUC

1.1

1.2

1.3

CoBpemeHnHass OHMOJOTMSl — KOMIUJIEKCHAsh Hayka. buosjormueckue Hayku U
u3ydyaemble UMM MpoOsiembl. DyHAaMeHTaJdbHbIe, NMPUKIATHBIE W MOUCKOBHIE
HAy4YHBIC UCCIICIOBAaHUS B OMOJIOTHH.

3HaueHue Owonoru B (OPMUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOU
kaptunbsl mupa. [Ipodeccun, csizannpie ¢ Ouonorueil. 3HaueHue OUOJIOTUU B
MPAaKTUYECKOW JIESITEIIbHOCTU YEJIOBEKa: MEAUIMHE, CEIbCKOM XO3SICTBE,

IIPOMBIILIIEHHOCTH, OXPaHEe IPUPOBI

XKuBble cuctembl Kak mpeAaMer u3ydeHus Ouonoruu. CBONHCTBA JKUBBIX CHCTEM:
€MHCTBO XMMHYECKOI'O0 COCTaBa, JUCKPETHOCTh M LIEJIOCTHOCTb, CIOXKHOCTb
YHOPSII0YCHHOCTh CTPYKTYPBHI, OTKPBITOCTb, CaMOOpPraHu3aIus,
CaMOBOCIPOU3BEAEHUE, PA3APAKUMOCTh, U3MEHUNBOCTb, POCT U Pa3BUTHE.

YPOBHU OpraHu3alMM JKUBBIX CUCTEM: MOJICKYJISIPHBIN, KJIETOUHbIN, TKAHEBBIN,
OpraHu3MEHHBIH, MOMYJISIUUOHHO-BUA0BOM, SKOCUCTEMHBIN
(buoreoneHoTdeckuii), OmochepHbid. IIporecchl, MPOUCXOASIINE B KHBBIX
cucremax. OCHOBHbIE TpPU3HAKU >KUBOTrO. JKu3Hb Kak (opMa CyIIEeCTBOBaHUS

MaTCpruun

Metoabl Ouonornyeckoi Hayku. HaGmioneHue, u3MepeHHE, SKCIIEPUMEHT,
cucreMaru3anus, Mertaadaim3. IloHsATHEe 0 3aBHCHMMOW M HE3aBHCHUMOM
nepemeHHol. [lmannpoBanue skcnepumenTa. [loctaHOBKa M IIpoBEpKa TUIIOTES.
HyneBas rumnore3a. Ilonstue BbIOOpKM U €€ a0oCTOBepHOCTb. Pa3bpoc B
Oouosiornyeckux JaHHbIX. OIIEHKa JOCTOBEPHOCTH IOJYYEHHBIX DPE3YJIbTaTOB.
[IpynunHel HCKaXeHUs pe3yJbTaTOB JKCIEpUMEHTa. lIoHATHE CTaTMCTHYECKOro

TECTa

Knerka kak Onojorudeckas cucrema

2.1

Krnerka — cTpykTypHO-(yHKIIMOHANBbHAS €AUHMIA XKUBOro. Mcropus OTKpBITUS
kinetku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. LlIBanH, M.
[Ineinen, P. Bupxos). OcHOBHBIE NIOJIOKEHUSI COBPEMEHHON KJIETOUHOM TEOPUH.
MeTo1bI MOJIEKYIISIPHOM M KJIIETOUHOM OMOJIOTUH: MUKPOCKOIHS, XpomMaTorpadus,
anexTpodopes, METO/T MEUYEHBIX aTOMOB, muddepeHnmranbaoe

LHEHTPUPYTUPOBaHUE, KYIbTHBUPOBAHUE KIIETOK

2.2

XUMHUYECKUI COCTaB KIETKU. Makpo-, MUKPO- U yJIbTPaMUKpPO3JIEMEHTHI. Bona u

et POJIb KaK paCTBOPHUTCII, p€arcHTa, y4aCTHC B CTPYKTYPUPOBAHUHN KIICTKH,



TEIUIOPETy . MuHepanbHbIe BEIIECTBA KIETKH, WX OHUOJOTHYECcKas pOJlb.
Ponb kaTHOHOB 1 AaHMOHOB B KIIETKE.

buonornueckne momumepsl. benku.  AMUHOKHCIOTHBIA COCTaB  OEJIKOB.
CtpykTypbl OenkoBoii Mosekynbl. [lepBuuHas cTpykTypa Oenka, IMENnTHIHAS
CBA3b. BropuuHas, TpeTUyHas, 4YETBEPTUUHAs CTPYKTYphl. [leHarypauus.
CaoiictBa 6enxoB. Knaccudukanus 6enko. buonorunueckue GpyHKIum OenKoB.
VYraeBoael. MoHocaxapuabl, JUCAXapujibl, OJUrOCaxapuibl M MOJIHCAXAPUJIbIL.
O0mwmit mmaH CTpoeHus MW (PU3NKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonorudeckue GyHKIIUU YTIIEBOIOB.

Jlumuapsl. T'unpodunbHo-runpodoOHbie cBolcTBa. Kiaccupukanus JIMOHIOB.
Tpurmunepuapl, ¢GochoIUmuabl, BOCKH, CTEpOUIbL. buonornueckue QyHKIHH
nunuaoB. OOIMe CBOKWCTBA OMOJIOTHYECKMX MEMOpPAaH — TEKY4YeCTh, CIIOCOOHOCTh
K CaMO3aMBIKaHHUIO, TIOJTYIPOHUIIAEMOCTb.

HyxneunoBbie kucinorsl. JIHK u PHK. CrpoeHne HYKJIEHHOBBIX KHCIOT.
Hyxneoruasl. IIpunnun xomminementapuoctu. [Ipasuno Yapradda. Ctpykrypa
JIHK — nBoitHas cniupans. MectoHaxoxaeHue u ononorudeckue ¢pynkuu JJTHK.
Bunet PHK. @yukunu PHK B knetke.

Crpoenue wmosekynsl AT®. Makpospruueckue cBsi3u B MoJiekyie ATO.
buonoruueckue pynkuun AT®. BoccTaHOBIEHHBIE TEPEHOCUHUKH, UX (DYHKIIUU B
kierke. CekBenuposanue JJHK.

CtpykrypHass OHWOJOTHS: OWOXMMHUYECKHE W OHOPU3NICCKUE WCCIICTOBAHUS

COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOJIEKYJI

2.3

Tunsl  kiIeTok: dSykapuoTHUeckass M Ipokapuotuyeckas. CTpPyKTypHO-
(byHKIMOHATIBHBIE 00pa30BaHUS KIETKH.

Crpoenue mpokapuotudeckoil kierku. KierouHas cTeHka OakTepuil M apxem.
OcoOeHHOCTH CTpOeHUsi TeTepoTpo(PHON M aBTOTPOPHONW MPOKAPUOTHUECKUX
KJIETOK. MecTo U pojib MPOKapUoT B OMOIIEHO3aX.

Crpoenre U (PyHKIIMOHMpPOBAHHE SYKAPHOTHUECKOM kieTku. Ilnazmatuueckas
MeMmOpaHa (rutazmanemMma). CTpyKTypa Iuia3MaTH4eckoil MmeMOpansl. TpaHcnopt
BEUIECTB uepe3 IUIa3MaTUYeCKyr0 MeMOpaHy: maccuBHbIM  (auddysus,
oOneryéHHass nud@y3us), aKTUBHBIN (NMEPBUYHBIA U BTOPUYHBIA AKTUBHBIN
tpancnopt). [lomynponunaemocts MemOpanbl. PabGota HaTpuii-KaaneBoro
Hacoca. DHJOLIMTO3: MUHOIMUTO3, (aronuro3. Dk301uTo3. KierouHas cTeHKa.
Crpykrypa u GyHKIUU KIETOYHON CTEHKH pacTeHH, rpruOoB.

Hurtommazma. Iluto3oms. Ilutockener. JIBuxkeHwe murTominasmbl. OpraHouabl
kineTkd. OpHoMeMOpaHHbIE OpraHOMAbl KIJIETKU: DJHJIOIUIa3MaTUYecKas CeTb
(OIIC), anmapar ['onbmku, JTU30COMBI, UX CTpoeHUE U (yHKUIMU. B3auMocBs3b
O0JIHOMEMOpaHHBIX OpPraHOMAOB KJeTKH. CTpoeHue IpaHyJspHOrO0 PETUKYIyMa.

Cunre3 pactBopuMbIX OenkoB. CuHHTE3 KIETOYHBIX MeMmOpaH. [mamkuit
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(arpaHynspHBIA) SHAOIUIA3MAaTHYECKUN peTuKyinyM. CekperopHas QyHKUUS
annapara ['ombmku. TpaHcmopr BemecTB B KIETKE. Bakyoin pacTUTENBHBIX
kietok. Kierounslii cok. Typrop.

ITosryaBTOHOMHBIE OPraHOUIBI KJIETKU: MUTOXOHPHH, IUTACTUBL.

Crpoenne u (pyHKIMHM MUTOXOHApPUN M miactuj. llepBuUuHBIe, BTOPUYHBIC U
CIIO)KHBIE  TUIACTUABl  (POTOCHHTE3UPYIOIIMX  JYKapuoT.  XJIIOPOIUIACTHI,
XPOMOILIACTBHI, JISMKOIUIACTHI BBICIIMX PACTEHUM.

HememOpannble opranougsl kietku CrtpoeHne M (QYHKIUM HeMeMOpaHHBIX
OpPraHoMJIOB KJIETKH. Pubocombl. MukpoduiaamMeHTb. MeIIeyHble KIETKU.
MuxkpotpyOouku. Kierounelii neHtp. CTpoeHHE U [BHXKEHHE SJKTYTUKOB H
pecHrueK. MUKpOTpyOOUKH LIUTOIIAa3Mbl. LIeHTpHOIIb.

Snpo. O6Gonouka sapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOEHHE U
¢bynkuuu. SnepHblii OeTKOBBIA MaTpuKc. IIpocTpaHCTBEHHOE pPACIONOKEHHE
XpoOMOCOM B HHTEp(]a3HOM sizipe. benku xpomMaTnHa — TUCTOHBI.

Knerounsle BrmoudeHus. CpaBHUTENIbHAs XapaKTEPUCTHKA KJIETOK JYKapHOT

(pacTUTENBbHOM, )KUBOTHOM, TPUOHOIN)

AccuMWISIIMSL U JTUCCUMMIISALIUSA — JIB€ CTOPOHBI MeTabonu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPOMHBIM M TeTepOTPOPHBIA. YYacTHe KHUCIOPOJa B OOMEHHBIX
mporeccax. JHepreTudeckoe obOecrieueHne KieTtku: mpeBpameHne ATD B
oOMeHHBIX Tpoueccax. DepMEHTATUBHBIN XapakTep peakuuidl KIETOUYHOTO
Metabonmu3ma. DepMeHTHl, MX CTPOCHHE, CBOMCTBA M MEXaHM3M JICHCTBUSL.
Kodepmentsl. OTnnuns GepMEeHTOB OT HEOPraHUYECKUX KaTann3aTopoB. benku-
aKTUBAaTOpPbl U OENKU-UHTMOUTOPBI. 3aBUCUMOCTb CKOPOCTH (PEepMEHTAaTUBHBIX
peaxiuii oT pa3NUuyHbIX (PaKTOPOB.

[lepBuuHBIl CHHTE3 OpraHMYecKux BelecTB B Kierke. dorocunHtes. Ponb
XJIOpoIiacToB B mporecce (orocunTesa. CBetoBass U TemMHOBas (asbl.
[IponyktuBHOCTh (hoTOCHHTE3a. BimsiHue paznuyHbBIX (PAKTOPOB HA CKOPOCTHh
¢dorocunTe3a. 3HaueHne HOTOCUHTE3A.

XeMmocuHTe3. PaznooOpasue opraHn3MOB-XEMOCHHTETHUKOB: HUTpUDUIIUPYIOIIHE
OakTepuu, >KeIe300aKTepuu, cepoOaKTEepHH, BOAOPOJHBIC OaKTepuu. 3HAUCHUE
XEMOCHHTE3A.

AHa’poOHble opraHu3Mmbl. Bumel Oposkenus. I[IpomykTel OpokeHUs H UX
WCIIONIb30BAaHNE YEJIOBEKOM. AHA’pOOHBIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHHU ¥ BO30YIUTETN OOJIE3HEH.

AspoOHBIE OpPraHW3MBI. DTamnbl dHEpreTudeckoro oomena. [loaroroBuUTENbHBIN
stamn. ['Mukonn3 — 6ECKUCIOPOAHOE paCHIeTNIEHUE TIIOKO3HI.

buonoruueckoe OKHUCIEHHE, WIM KJIETOYHOE JbIXaHue. Poiib MUTOXOHApUN B
rporeccax OHOJIOTUYECKOT0 OKHCJICHHUS. Huxnmaeckue peaKIuu.

OxucnurensHoe dochopunupoanue. [Ipenmymecrtsa aspoOHOro mytu oOMeHa
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2.5

Peakuuu matpuyHoro cuHTe3a. [IpUHIMI KOMIUIEMEHTApHOCTH B PpEaKLHUAX
MaTPUYHOTO CHHTe3a. Peann3anus HaciaencTBeHHOM nHpopmarmu. I eHeTnyeckuii
KoJI, ero coucrBa. Tpanckpumnuusa — Marpuusblii cuHTe3 PHK. IlpuHnmmnsr
TPAHCKPUIILIUU: KOMIUIEMEHTAPHOCTh, aHTUIAPAIIJIEIbHOCTh, aCUMMETPHUYHOCTbD.
Tpancnaums u e€ stanbel. Yuactue TpancnoptHbix PHK B OuocuHTe3e Oenka.
VYcnoBust OuocuHTe3a Oenka. KomupoBanwe amMuHOKUCIOT. Poms pubocom B
O6uocuHTe3e Oenka.

Opranu3zaiys reHomMa y IpoKapuoT U 3yKapuoT. Perymsius akTHBHOCTH F€HOB Y
npokapuot. ['unoresa omepona (P. XKakob, XK. Mano). Perynsamnus oOMeHHBIX
IIPOLIECCOB B KJeTKe. KileTouHbIi roMeocTas.

Bupycsl — HekierouHbsle (OpPMBI JKU3HH M oOnHMraTHeie mapasutbl. CTpoeHHe
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepruodaros.

BupycHbie 3a0oneBanus uenoBeka, KUBOTHBIX, pactenuid. CIINJ, COVID-19,

conraJibHbIC U MCIUITNMHCKHUC HpO6JI€MI)I

2.6

Knerounsnii mmkn, ero mepuonbl U perymsmusa. HWurepdaza u  MUTO3.
OcobeHHOCTH TIpOIeccoB, MpoTekaommx B uHTEpdasze. [loaroroBka KIeTKH K
nenenuto.  IlpecunreTrnueckuil  (HOCTMMTOTHYECKMI), CHUHTETHYECKUH U
MOCTCUHTETUYECKUH (IPEMUTOTUYECKUI) TepHO/bl HHTEP(ha3bI.

Marpuunsiii cunte3 JHK — permukanusa. IlpuHnunsr perumkanuu  JHK:
KOMIUIEMEHTAPHOCTb, ITOJIyKOHCEPBATUBHBIA CHUHTE3, AHTHUIIAPAUIEIBHOCTD.
Mexannsm permmkanuu JJHK. Xpomocomsl. Ctpoenue xpomocom. Tenomeps! u
Tenomepasa. XpPOMOCOMHBIH HAa0Op KIETKM — KapuOTHI. JIWIUIOMAHBIA U
rarion bl - Habopbl XpoMocoM. ['omonormynsle Xpomocombl. IlojoBbie
XPOMOCOMBI.

Jenenne xieTkn — MuTo3. CTaguu MHUTO3a U MPOMCXOASIIUE B HUX IPOLECCHI.
Tunsl MuTo3a. KapuoknnHes u nurokuHe3. buonornueckoe 3Ha4eHHE MHTO3a.
Perynsus mutotnyeckoro nukia kiaeTku. [lporpammupyemas kietounasi rudens
— anomnTo3.

CDYHKI_II/IOHaJ'ILHaH TCHOMHMKA

3.1

OpraHI/I3M Kak OMOJIOrHYecKas CHCTeMa

OOHOKJIETOYHEIE, KOJIOHHAJIbHBIE, MHOTOKJICTOYHBIE OpraHu3Mbl u
MHOTOTKaHEBBIE OPTaHU3MBI.

dopMBl Pa3MHOKEHHUS OpPraHU3MOB: Oecrojoe (BKJIIOYas BEreTaTUBHOE) |
mosoBoe. Bumpl  O6ecmooro  pa3MHOXKEHHS:  MOYKOBAaHUE, CIOPYJISAIIHS,
(dbparMeHTaIus, KIOHUPOBAHUE.

[TonoBoe paszmuHosxenue. [lonoBeie kneTku, wim rametsl. Meio3. Ctaauu menosa.

[ToBenenne xpomocoMm B Meno3e. Kpoccunrosep. bronorndyecknii cmMpIc Meiio3a
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3.3

1 TI0JIOBOTO Ipolecca. Melo3 1 €ro MecTo B )KU3HEHHOM IUKJIE OPTaHU3MOB.
IIpenzaponpiieBoe pazButue. l'amMeroreHe3 y »XUBOTHBIX. Il0sIOBBIE JKele3bl.
OOpazoBanue U pa3BUTHE TOJIOBBIX KiIEeTOK. CrepMaToreHe3 M OOTEHE3.
Crpoenue mnonoBbIX KieToK. OIIoI0TBOpeHHE W 3MOPHOHAIBHOE pPa3BUTHE
KHUBOTHBIX. CITIOCOOBI OTUIOIOTBOPEHUS: HApY)KHOE, BHYTpeHHEe. [lapTeHorenes.
WunuBunyanpHOEe pa3BUTHE OpraHu3MoB (oHTorene3). Craaum 3MOpHOreHesa
YKUBOTHBIX (Ha mpumepe Jiarymkn). Jpoonenne. Tunsl apodnenus. OcodeHHOCTH
NpoOJeHrs MIIEKOMUTAIONIMX. 3apObIIIeBbIE JIUCTKU (racTpylisilus). 3akiaaka
OpraHoOB W TKaHEW W3 3apOJBIIIEBbIX JIMCTKOB. B3aMMHOE BIHSHUE 4YacTed
pa3BUBAIOLIErocs 3apoibllia (3MOpUOHANbHAs HMHAYKLMA). 3akjiaaka IJIaHa
CTPOEHMS >KMBOTHOIO KaK pE3yJbTaT HMEPaApXUUYECKUX B3aUMOJECHCTBUN TI'€HOB.
Bnusnue Ha »MOpHOHANbHOE pAa3BUTHE PA3JIMYHBIX (DAKTOPOB OKpYXkKaromien
Cpelbl.

Poct u pazButue xxuBoTHBIX. [locTaMOproHanbHbIi nepuoa. [psmoe u Hempsimoe
pazButue. Pa3Butue ¢ meramopdozoM y OECHO3BOHOYHBIX U TO3BOHOYHBIX
KUBOTHBIX. buoiiornueckoe 3HayeHUE MPSAMOr0 M HEMNPSMOIO pa3BUTHUSA, HUX
pacnpocTpaHeHue B mnpupoje. Tumbl pocta XKUBOTHBIX. DaKTOPHl peryisuuu
pocTta JKMBOTHBIX M denoBeka. CTaaiuu NOCTIMOPHUOHAIBHOTO pa3BUTHUS Y
YKUBOTHBIX U 4esioBeka. [lepuopl oHTOreHes3a yenoBeka.

Pasmuoxxenue wu pasButue pacrenuil. ['ametodutr m cropodur. Meiios B
KU3HEHHOM TMKJIe pacreHud. OOpa3oBaHuMe cIop B IIpolecce Mekosa.
I'amerorenes y pacrenuil. OIUIOAOTBOpPEHHE U PA3BUTHE PACTUTEIbHBIX
OpraHu3MoB. /[BoiiHOe OIIOIOTBOPEHKE Y IIBETKOBBIX pacTeHuil. OO6pazoBaHue u

Pa3BUTHUEC CEMCHHU. MexaHHu3MBbI peryjannuu OHTOTCHE3a Yy paCTeHI/Iﬁ N ) KUBOTHBIX

I/ICTOpI/IH CTAHOBJICHUA W  pPa3BUTHA TI'CHCTUKHU KaK HaAYKH. OcHOBHEIE
TCHETHYCCKHE IIOHSATHS W CHUMBOJEL 1 OMOJIOrMYHBIE XPOMOCOMBI, AJIJICIBbHBIC
I'CHbI, aJIbTCPHATHWBHBLIC IIPU3HAKH, JIOMHHaHTHBIﬁ u pGIIGCCI/IBHI)II\/JI IIpHU3HAK,
roMo3uroTa, rerepo3urora, 4Yucrad JIMHUA, T I/I6pI/I,I[LI, T'CHOTHII, (I)CHOTI/IH.
OcHoBHbBIE MCTOJABbI I'CHCTHUKU! I‘H6pPII[OJ'IOFPI‘ICCKHI>i, HHTOHOFHHGCKHﬁ,

MOJIEKYJIIPHO-T€HETUYECKUM

Monorubpuanoe ckpemupanue. [lepsbiit 3akoH MeHens — 3aK0H enHo00pa3us
ruOpuioB mnepBoro mnokosieHus. IlpaBuno nomuHupoBanus. Bropoil 3akoH
MeHngens — 3akOH paclIelyieHuss MNpu3HakoB. LluTonormuyeckne OCHOBBI
MOHOTHOPUAHOTO CKpelnBaHus. [ umores3a 4MCTOTH raMer.

AHanuzupyroniee ckpeniuBaHue. IIpomMeXyTOUHBIM XapakTep HaclleJOBaHMS.
Pacmennenne npu3HakoB pY HEMTOJIHOM JOMUHUPOBAHUH.

JurnbpunHoe ckpemuBanue. Tpetuil 3akoH MeHaenss — 3aKOH HE3aBHCHUMOI'O

HaCcJICcJO0BaHUsA ITPU3HAKOB. ]_II/ITOJ'IOFI/I‘{CCKI/IC OCHOBBI JAUTU 6pI/II[HOT0



CKpEILIMBaHUS.
CueruieHHoe HacienoBaHue mnpusHakoB. Pabotst T. Moprana. CueruieHHOe
HAacJIEeA0BAHUE TI'€HOB, HAPYIICHUE CLEIUICHHUS MEXAy IeHamMu. XpOMOCOMHas
TEOPHS HACJIEICTBEHHOCTH.

I'enernka mona. XpoMOCOMHBIH MEXaHU3M OIpPEIENECHUs Moja. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHblii U T€TEpPOraMeTHbIN moJl. ['eHeTnueckas
CTPYKTypa IIOJIOBBIX XpomMocoM. HacienoBaHue mNpU3HAKOB, CLEIUIEHHBIX C
ITOJIOM.

I'enoTun kak uenoctHas cucrema. [lneroTponuss — MHOKECTBEHHOE IEHCTBUE
reHa. MHOXXECTBEHHBI ajuieu3M. B3auMOAEHCTBUE HEAJUIEIbHBIX T'€HOB.

Kommnnemenrapuocts. Onucras. [lonumepus
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BzaumoneiicTBue reHoTUNa U cpebl pu hopmupoBanun (peHotuna. I3MeHYHBOCTb
Mpu3HaKkoB. KayecTBEHHbIE M KOJWYECTBEHHbIC MPU3HAKU. BBl M3MEHUYMBOCTH:
HEHaCJIEACTBEHHAs: ¥ HacJIeACTBEHHAs.

MoudukanonHass ~ W3MEHYHUBOCTb. Poib cpeapl B (bopMupOBaHHA
MOIM(UKAITMOHHOW M3MEHYMBOCTH. HopMa peakiinu npusHaka. BapuaroHHbIN psijt
n BapuanmonHas kpuBas (B. HMoranncen). CsoiicTBa MOAM(HUKAIIMOHHON
W3MECHYMBOCTH.

I'enotunmyeckas n3MeHYUBOCTh. CBOMCTBA F'E€HOTUITHYCCKOM M3MEHUYMBOCTU. BHIbI
TeHOTUIMYECKON N3MEHUNBOCTH: KOMOMHATHBHAS, MyTal[HOHHASI.

KomOuHaTtuBHAsT M3MEHUMBOCTh. MeHo3 © TIOJIOBOM TIpOIlecC — OCHOBA
KOMOHMHATHUBHOH M3MEHYUBOCTU. PO KOMOMHATHBHON M3MEHUMBOCTH B CO3JaHHU
TeHETUYECKOT0 pa3HooOpa3us B Mpe/iesiax OHOTO BUIA.

MyTranroHHas U3BMEHYUBOCTb. BHUIbI MyTallMii: T€HHBIE, XPOMOCOMHBIE, TEHOMHBIE.
CroHTaHHBIE M WHIYUMPOBAaHHbIE MYyTalWU. S€pHbIE M IUTOILUIA3MAaTHYECKUE
Mytaiuu. COMaTHYECKUE U MOJIOBBIE MyTaIiy. [[puurHbI BOSHUKHOBEHUST MYTAIIHA.
MytareHbl ¥ WX BIMSHME HA OPraHU3MbL. 3aKOHOMEPHOCTH MYTAI[HOHHOTO
npouecca. 3aKOH TOMOJIOTHYECKUX PSIIOB B HacleACTBeHHOU n3MenunBoctu (H.H.

BaBI/IJ'IOB). BHCHL[epHa}I U3MCHYHMBOCTDb U HACJICIACTBCHHOCTD

Kapuotun wuenoseka. MexayHapoaHas MporpaMMa HCCIEJOBaHUSA TIeHOMaA
yernoBeka. MeToapl  HM3y4eHUsT TEHETUKH  YEJOBEKAa: TIEeHEAJOTMYECKUH,
OM3HEILIOBEIN, IUTOTCHETUYCCKUH, MOMYJISIUOHHO-CTATUCTUYECKHIA,
MOJIEKYJISIPHO-TE€HETHYECKU . CoBpeMeHHOE onpeereHue TeHOTHIA:
IOJJHOTEHOMHOE CEKBEHUPOBAHHUE, TEHOTUIIUPOBAHUE, B TOM YHUCIIE C ITOMOILIBIO
[M1P-anamu3a. HacnencrBeHHble  3a0oeBaHMS  4ejoBeKa. | e€HHBIE U
XPOMOCOMHBIE 0011e3HU YEJI0BEKa. bonesnn c HACJIEICTBEHHOU
MPEIPACTIOI0KEHHOCThI0. 3HAaYCHHE MEAWIIMHCKOW TEHETUKU B MPEIOTBPAIICHUN

1 JICUCHHH I'eHEeTUYCCKHX 3a00eBanuii yetoBeka. CTBOJIOBBIE KIETKU
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JlomecTukalus U ceseKus. 3apoXkKIeHUE CEIEKIUU U JoMecTuKauu. Yuenue H.M.
BaBuiioBa 0 IeHTpax MPOMCXOXKICHUS U MHOrooOpas3us KyJIbTYPHBIX PAaCTEHHH.
Posp ceneximu B CO31aHMM COPTOB pacTeHUM M MOpoA *KUBOTHBIX. CopT, mopoza,
mTaMM. 3aKOH TOMOJIOTMYECKUX PsSJOB B HACIEACTBEHHOW u3MeHunBocTH H.U.
BasuiioBa, ero 3naueHue st CENIEKIIMOHHON pabOThI.

Metoabl  ceneKIMOHHOW paboThl. VCKYCCTBEHHBI OTOOp: MAacCOBBIM |
WHIUBUYAJIbHBIMH. Ortanel KOMOMHAIIMOHHON CEJIEKIIUH. UcneiTanue
npou3BoauTeNneil mo noroMcTBy. OTOOp IO TE€HOTUIy C IIOMOIIBI OLIEHKU
(eHoTUna MOTOMCTBA M OTOOP 10 TEHOTHUITY ¢ moMouIbio ananu3a JIHK.
HckyccTBeHHBIN MyTareHe3 Kak METO/[ CEICKITMOHHON paboThl. PagrannoHHbIi 1
XUMUYECKMH MyTareHe3 KakK HWCTOYHMK MyTalMi Yy KyJIbTYpHBIX (opm
opranu3moB. lcnosnp3oBaHME TE€HOMHOIO pPEJAKTUPOBAHHA M METOJOB
pexomOuHaHTHBIX JIHK 11151 mosrydeHnst HCXOAHOTO MaTepraia Jilsl CeIEeKIIHH.
[lomyuenne mnomumuonnoB. BuyrpuBunoBas ruOpuansaiys. bimskopoacTBeHHOE
CKpellvBaHue, WM MHOpuauHr. HepoacTBeHHOE CKpellMBaHMEe, WM ayTOpPHIMHT.
I'ereposuc u ero npuuussl. Mcnonb3oBaHue rereposuca B cenekuuu. OtnanéHHas
rubpuamzanys. [lpeogonenne Oecruionusi MEXBUIOBBIX THOpUIOB. JlocTikeHus

CEJICKLIMU PACTEHUI U YKHUBOTHBIX

3.7

4.1

OOBEKTHI, UCIOIB3YEMbIE B OMOTEXHOJIOTUH, — KJIIETOUHBIE U TKAHEBbBIE KYJIbTYpHI,
MHUKPOOPIaHU3MBbl, HUX  XapaKTepUCTHKA. TpaJulMOHHAs  OMOTEXHOJIOTHSL:
xjie0oneyeHre,  MOJy4eHHE  KUCIOMOJOYHBIX  HPOJIYKTOB,  BUHOJENIHE.
Muxkpobuonorndeckuid cuHTe3. OOBEKTHI MHUKPOOMOJOTMUECKUX TEXHOJOTHI.
[IpousBoncTBO ~ Oenka,  aMUHOKHMCIOT M BUTaMMHOB.  VcKyccTBEHHOE
OILUIONOTBOpPEHUE. PEKOHCTPYKIMA SHIEKICTOK W KIOHUPOBAaHUE >KMBOTHBIX.
Mertox TpaHCIUTAHTAUUU SAEP KIETOK.

XpoMOCOMHass M Te€HHas HWHXKEHepus. VICKyCCTBEHHBIM CHHTE3 TE€Ha |
KoHCcTpynpoBaHue pexkomOuHaHTHbIX JIHK. JlocTmkeHus W TEpCEKTUBHI
XpPOMOCOMHOW M TeHHOM WH)XeHepuu. MeaumnuHckue OUOTEXHOJIOTHH.

Hcnons30BaHHE CTBOJIOBBIX KJIETOK
Cucrema u MHOFOO6paSI/Ie OpTraHHU4Y€CKOIro Mmupa

buonornyeckoe  pazHooOpazue  opraHu3moB.  CoBpeMeHHas  cuUCTeMa
opranudeckoro wmwupa. IlpuHiunel kimaccudukanuu opraHu3mMoB. OCHOBHBIC
CUCTEMATHYECKHE TPYIIILI OPTaHU3MOB.

OCOOEHHOCTH CTPOCHUS U JKU3HEAEATEIHOCTU OJIHOKJIETOYHBIX OPraHU3MOB.
bakrepuu, apxeu, 0THOKJIETOUYHbIE TPUObI, OJHOKIETOUYHbIE BOJOPOCIH, IpYyTrHe
IIPOTHUCTHI. KononnanpHbie OpTraHU3MBlI. HBI/I}KeHI/Ie OJHOKJICTOYHBIX OPraHU3MOB!
amMEOouHOE, KT'YTUKOBOE, PECHUYHOE. 3allUTa Y OAHOKJIETOYHBIX OpPraHU3MOB.

Pa3,[[pa)i(I/IMOCTB Y OAHOKJICTOYHBIX OPraHU3MOB. Takcucer



4.2

4.3

4.5

4.6

MHorokJjieTouHble pacTeHUs. B3auMOCBA3b YaCTEH MHOTOKJIETOYHOI'O OpraHU3Ma.
Tkanu, opraHbl U CUCTEMbl OPraHOB MHOTOKJIETOYHOIO opranusma. OpraHuszm
Kak enuHoe uenoe. TkaHum pacteHuid. Tumbl pacTUTEIbHBIX TKaHEM:
oOpaszoBarenbHast, IOKPOBHAs, MPOBOAMAIIAs, OCHOBHAs, MEXaHHYECKas.

OcobenHocty cTpoeHUs, PYHKIUN U pacMoIOKEHUS TKaHEH B OpraHax pacTeHHMA

BereraruBHble U TeHepaTUBHBIE OpraHbl pacTeHU. @YHKIIMU OPraHOB U CHUCTEM
opranoB. Kapkac pactenuil. J[BUKEHHE MHOTOKJIETOYHBIX PACTEHUI: TPONIU3MBI U
Hactuu. llornomieHue BOABI, YIVIEKUCIOTO Tra3a W MHUHEPAIbHBIX BEIIECTB
pactenusimu. Jlpixanue pacrenuid. uddysus razoB yepe3 MOBEPXHOCTh KIETKH.
TpancriopTHble cucTeMbl pacTeHui. Bbinenenwe y pacreHuid. 3ammura y
MHOTOKJIETOUHBIX pacTteHuid. Kyrukyna. CpencTBa MacCMBHOW M XMUMHUYECKOM
3amuThl. OUTOHIIHIBI.

PazgpaxxumocTs M perynsiuus y opraHu3mMoB. Pa3gpakuMocTe M peryisuus y

MHOTI'OKJICTOYHBIX paCTCHHﬁ. PocToBrIe BeliecTBa M UX 3HAYCHHUE

MHOroKk/IeToYHble  KMBOTHbIE.  B3aMMOCBs3b  4acTe€il  MHOTIOKJIETOYHOTO
opraHnusma. TKaHI/I, Oopranbl 1 CUCTCMbI OpPraHOB MHOI'OKJICTOYHOI'O OpraHuU3Ma.
Opranusm kak eauHoe 1enoe. ['omeocrtas. TkaHu KUBOTHBIX W 4YelIOBEKa. THIIBI
KUBOTHBIX TKaHEH: SNUTENHalIbHAs, COCAWHUTEIbHAS, MBIIICUHAs, HEpBHAs.
OcoOenHoctu cTpoeHMs, (YHKUMA U paCMONOKEHUsS TKaHEH B OpraHax

JKHUBOTHBIX U YCJIOBCKA

Opransl U cUCTEMBI OPraHOB KUBOTHBIX. DyHKIIMU OPraHOB U CUCTEM OPraHOB.
Omopa Tena opraHu3moB. CKeleTbl OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX
XKUBOTHBIX. HapyxHblil 1 BHyTpeHHMI ckeneT. CTpoe€HHE U TUIBI COEIMHEHUS
KOCTEH.

JIBM>KEHHE MHOTOKJIETOYHBIX >KMBOTHBIX. IIuTanue sxuBoTHBIX. IluTanume
MTO3BOHOYHBIX JKUBOTHBIX. JlpIxaHue kMBOTHBIX. KoxkHoe abixanue. XKabepHoe u
JIETOYHOE JIBIXaHHUE.

JlpIxaHW€ IO3BOHOYHBIX JKMBOTHBIX. OBOJIOLMOHHOE YCJIOXXHEHHE CTPOCHUS
JNErKUX MO3BOHOYHBIX XMBOTHBIX. JlpIXaTenbHasi cucTemMa 4esioBeka. MexaHu3M
BEHTWISIMKM JIETKUX Yy NOTUI W MIEKONUTAIOMMX. TpaHCHOPT BELIECTB Y
opranu3moB. TpaHcmopT BemecTB y XMBOTHbIX. KpoBeHOcHas cucrema u eé
opranbl.  KpoBeHocHas  cucreMa  TIO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpOBOOOpalieHusl. OJBOJNIOIMOHHBIE YCIOXKHEHUS CTPOEHUS KPOBEHOCHOM
CHCTEMBI MO3BOHOYHBIX JKMBOTHBIX. BblieneHue y opraHu3zMoB. Beienenue y
XKUBOTHBIX. CoKkpaTUTENnbHbIE Bakyosn. Opransl BbaeneHus. CBsA3b MOJIOCTHU Tea
C KPOBEHOCHOW M BBIJIEIUTEIbHOW CUCTEMAaMM. BblaeneHue y IO3BOHOYHBIX
KUBOTHBIX. 3allldTa Yy MHOTOKJETOYHBIX JKUBOTHBIX. IIOKpoBBI U uX

MIPOU3BOIHBIC.
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PaznpaxkxuMocCTh U perymisust y opranu3MoB. Pa3apakuMoCcTh y OJHOKIETOYHBIX
opranu3mMoB. Takcuchl. Pa3apakuMOCTh W PEryJslus y MHOTOKICTOYHBIX
pactenuii. PocToBbie BelecTBa U MX 3HAYCHUE.

HepBHas cucrema u peduieKTOpHasi PEryJsiusi Y MHOTOKJICTOYHBIX KHBOTHBIX.
HepBHas cucrema u e€ oTJensl. DBOMIOIMOHHOE YCIO0KHEHUE CTPOSHUS] HEpBHOM
CUCTEMBI y KUBOTHBIX.

Pazpabotka anroputmMoB u mnporpamMMm s 3¢GHEKTUBHON (HYHKIIMOHATBLHOMN
AHHOTAIlUM ~ TE€HOMOB,  TPAHCKPUITOMOB,  TPOTEOMOB,  MeTabOJIOMOB

MHUKPOOPIraHU3MOB, PACTEHUMN, )KUBOTHBIX U YEJIOBEKA
OpraHusMm 4enoBeKa U €ro 310pOBbE

Opransbl 1 CUCTEMBI OPraHOB yesoBeka. OTenbl TOJIOBHOTO MO3Tra TO3BOHOYHBIX
KHUBOTHBIX. Peduekc u peduiekropHas nyra. be3ycrnoBHbIE U yCIOBHBIC
peduexcel. ['ymopanbHast peryasuuss M SHIOKPHHHAs CHUCTEMa >KUBOTHBIX H
yesioBeKa. JKene3bl SHAIOKPUHHONM CUCTEMBI U MX TOPMOHBI. /IeficTBHE TOPMOHOB.
B3anMocCBsI3p HEpBHOW M DHIOKPUHHOW cucTeM. [ mmoramamo-runodusapHas

cucrema. Pediekc u pedaexropHas ayra. be3ycinoBHBIE B YCIIOBHBIC PEQIICKCHI

5.2
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3amuTa opraHuzMa ot OosezHel. IMMmyHHast cuctema venoBeka. KiieTouHblil u
TYMOPaJIbHBIA MMMYHHTET. BpOXAEHHBINA, NPHOOPETEHHBIH crenn(uIecKui
umMmyHuTeT. Teopuss  KIOH&JIbHO-CeleKTUBHOro uMMmyHutera (IL.Dpunux,
®.M.bepuer, C.ToneraBa). BocnamurenbHble OTBETHl OpraHu3MoB. Pomb

BPOXIEHHOTO UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JIeBaHUIA

KpoBeHocHast cucrema u e€ opransl. Cepale, KpOBEHOCHBIE COCY/ABI U KpPOBb.

Kpyru xpoBooOpaiienus. Pabora cepaiia u e€ perynasuus

54

Jpixanue uenoBeka. Juddysus razoB yepe3 MOBEPXHOCTh KIETKH. JlpixaTenpHas
cucTteMa denmoBeka. JlpIxarenmpHas TOBEPXHOCTh. Perymsiust  JbpIXaHUs.

JIpIxaTeabHbIe 00BEMBI

5.5

5.6

HI/IIHGBapI/ITeJIBHaﬂ CHUCTEMaAa 4YCJIOBCKA. OTI[GJ'[BI MUIICBAPUTECIBHOIO0 TpaKTa.
HI/IH_[eBapI/ITCJ'H)HHe JKCIIC3hI. BHYTpI/IHOHOCTHOe u BHYTPUKIIECTOYHOC

MUIIeBapeHne
ITokpoBel M wux mnpousBoiaHble. Oprasbl BbiaeneHus. Ilouku. Crtpoenue u
¢byHkmoHupoBanue Heppona. OunbTpanus, cekperus U o0paTHOE BcachbIBaHHUE

KaK MEXaHU3MbI pabOThl OpraHoB BbleseHus. OOpazoBaHuEe MOYH Yy YETIOBEKa

5.7

HBI/I)KGHI/IG JelloBeKa: MbImieuHass cucreMa. CKeleTHBIC MBIIIOBI U HUX pa60Ta.

CTpoeHHEe U TUITBI COEAMHEHUS KOCTEU

Teopus sBomtonnu. Pazsutre xu3Hu Ha 3emie

6.1

OpomtorimonHas  Teopuss Y. Jlapsuna. IIpenmochbuiku — BO3HUKHOBEHHS

AapBUHHU3MA. Kuznp n Hay4dHasA ACATCIbHOCTb 4. I[apBI/IHa.



JBmxymue cuiibel 3Boaonuu BUIoB 1o Y. JlapBuHY (BbICOKash MHTEHCUBHOCTH
pa3sMHOXKEHHsT OpraHU3MOB, HACJEICTBEHHAas W3MEHYMBOCTh, Ooprba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN U UCKYCCTBEHHBINA 0TOOD).

Odopmnenne cunTernyeckor teopuu sBomronuu (CTD). HelitpanbHas Teopwus
sBomtor. CoBpeMEHHAas HBOJIOIMOHHAS OMOJOrus. 3HaYCHHUE BOIOIMOHHON

Teopuu B GOPMUPOBAHUN €CTECTBEHHO-HAYYHON KapTHHBI MUPA

6.2

[Tonmynsimuss Kak ayeMEHTapHas eauMHuua 5BoyoLUU. COBpEMEHHBIE METOJIbI
OLICHKM TI'€HETHYECKOTO pa3HOOOpa3usi U CTPYKTYpbl HONyJsuuid. M3meHeHue
reHooHAa MOMYJSIIMK KakK 3JIEMEHTapHOE SBOJIIOIMOHHOE SBJIEHUE. 3aKOH
reHeTudeckoro pasHoBecus k. Xapau, B. BaiinOepra.

OnemMeHTapHbIe (QaKTOpPhl (ABIKYIIME CHUJIBI) OSBONIONUU. MyTalMmOHHBII
nporecc. KomOunatuBHas wu3MeHuMBOCTh. Jlpeiidp reHoB — ciyuaiiHble
HEHANpaBIEHHbIE HM3MEHEHUS 4YacTOT ajuieleil B momymsauuax. Oddexr
OCHOBATEJIS. Murparuu. W3onsmus TOTYJISLIAMN: reorpaduueckas
(mpoctpaHCcTBEHHas1), Orojgoruueckas (penpoayKTUBHAs).

EctectBennbiii  orOop — HampaBimsoomuid  ¢dakrop dBomouud. Dopmbl
€CTECTBEHHOTO  OTOOpa: JBIDKYIIMH, CTaOUIU3UPYIOIIUH, Pa3phIBAIOLINI
(mm3pynTuBHEI). [TonoBoi 0TOOD.

[IpucnocoOIeHHOCTh ~ OpPraHU3MOB  KaK  pE3yJlbTaT  MHKPOIBOJIOLUH.
BosnukHOBeHHe — mpucriocoOneHuii y  opraHu3MoB.  Apomopdo3sl U
uanoanantauuu. [lpumepsl npucnocobneHuit y opranu3mMoB. OTHOCUTEIBHOCTh
MPUCIIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepum u cTpykrypa. BupmooOpasoBaHue Kkak —pe3yibTaT
MUKposBoJtolu. M3omsamus — kirodeBoil dakrop BumooOpazoBanus. Ilytu u
CHIOCOOBI BUJI000pa30BaHUS: aJJIoNaTpUUECKOe (reorpaduueckoe),
CUMIIaTPUYECKOE  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (MOJIUIUIOUIU3AIIHS,
rudpuansaiys). JJMTenbHOCTh 3BOIIOLUOHHBIX ITPOLECCOB.

MexaHu3mbl GOPMHUPOBAHUS OHOJIOTHYECKOTO pa3HOOOpa3usl.

Ponp 3BOMIOLIMOHHON OMOJOTMM B pa3pabOTKe HAyYHBIX METOJIOB COXPAaHEHMS
O0ropazHooOpazusi. MUKpPOIBOIIONMS U KOIBOJIOIMS TMApPa3uTOB U HX XO35ECB.
Mexanu3mbl pOpMHUPOBAHUS YCTONUHMBOCTH K AaHTUOMOTHUKAM U CIIOCOOBI O0PHObI

C HeH

6.3

Metoapl u3ydeHUsT MaKpOAIBOJIONUHU. [laleoHTONIOrMYEeCKue METOMIBI M3YyUCHHS
sBoonmi. [lepexonubie Gopmbl 1 PUIIOTEHETHIECKHE PSRl OPTaHU3MOB.
buoreorpaduyeckue Meroap! u3ydeHus sBomonun. CpaBHeHue (Gruopsl U GayHbI
MaTepUKOB M OCTPOBOB. broreorpaduueckue odaactu 3emin. Buasi-sHneMuxu u
PEUKTHI.

3M6pI/IOJ'IOFI/ILICCKI/IC u CpaBHI/ITeJ'ILHO-MOp(I)OJ'IOI‘I/I‘{CCKI/Ie MCTOABI H3YUCHUS



6.4

SBONIOUMU. ['€HEeTHYeCKHEe MEXaHU3Mbl 3BOJIIOIMM OHTOTE€HE3a W TMOSBIICHUS
OBOJIIOIIMOHHBIX ~ HOBIIECTB. | OMOJIOTHYHBIE W  AQHAJNOTUYHBIE  OpPTaHbI
Pynumenrtapuble  opraHbl M aTaBU3Mbl.  MOJEKYISIPHO-T€HETHYECKHE,
OMOXMMHYECKHEe M  MaTeMaTU4YeCKMe  METOJbl  U3YYEHHUS  DBOJIOLUU.
I'omonornunbie TeHbl. COBPEMEHHBIE METOMBI MOCTPOCHUS (PHIOTEHETHYECKUX
JIEPEBbEB.

XPOMOCOMHBIE MYTAI[MH U IBOJIIOIHS TEHOMOB.

OO6mue 3akoHOMEpHOCTH (MpaBuia) 3BojronuU. HeoOpaTUMOCTh 3BOJIOLUU.

AnanTtuBHas paguanus. HepaBHOMEpHOCTb TEMIIOB 3BOJIIOLUN

Hayunble rumoTe3sl NPOUCXOXKIEHUS KU3HM Ha 3emiie. AOHOreHes u
naHcnepMmus. JloHay4Hble IPEACTaBICHUS O 3aPOKICHUM KU3HU (KPEaLlMOHU3M).
'unoTe3a MOCTOSHHOTO CaMO3apOXK/IEHUS KU3HU U €€ ONPOBEPKEHUE ONbITAMHU
®. Penu, JI. Cpnamwrannanu, JI. Ilactepa. IlpoucxoxnaeHue KuU3HU U
acTpoOHOJIOTHS.

OcHoBHbIE 3Tallbl HEOpraHUYecKoM sBoitouuu. [lmanerapHas (reosornyeckas)
IBONIIOLIMSI. XHMHUYEcKash DBOJIONUA. AOHMOTeHHBI CHHTE3 OpraHMYeCcKHX
BeulecTB u3 Heopranuyeckux. Ombir C. Mumnepa u I'. FOpu. O6pazoBanue
nosnMepoB U3 MoHoMepoB. KoanepBarnas runoresa A.M. Omapuna, rumoresa
nepsuuHoro OynboHa JIk. XonpneitHa, reHetuueckas runoresa [. Mémnepa.
Pu6o3umsbr (T. Yek) u rumotesa «vupa PHK» VY. I'mnbGepra. @opmupoBanue
MeMOpaH U BO3SHUKHOBEHHE MPOTOKIIETKH.

Uctopus 3emnu u meroapl e€ usyudeHus. Vckomaemble OpraHWYecKHE OCTAaTKH.
I'eoxpononorust u e€ Meronsl. OTHOCUTENbHAs M a0OCONIOTHAs T'€OXPOHOJIOTHSL.
I'eoxpoHosIornueckas mkasa: 0HbI, Apbl, HEPUOBL, JTOXH.

HavanpHble sTansl oprannueckoil sBomonuu. [losBieHne u 3BONIONMS MEPBBIX
KJIETOK. OBoONIONMa MeTabonu3Ma. BoO3HUKHOBEHHE TIEPBBIX IKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIIIIEHKM KaK aHaJIor MEepBbIX Ha 3eMJie COOOIIECTB.
CrpomaronuTsl. [IpokapruoThl U 3yKapHOTBHI.

ITpoucxoxaenue 3ykapuoT (CUMOHOTeHe3). ODBOIIOIMOHHOE IPOUCXOXKICHHE
BUpycoB. IIponcxokeHne MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HukHOBeHHE
OCHOBHBIX T'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tamlbl 3BOJIONMU BBICHIMX pacTeHH. OCHOBHBIE apoMOp(O3bI
pactenuid. Bbixox pacrenuit Ha cyumry. IlosBieHue CHOpOBBIX pacTeHHH U
3aBoeBaHMe MMM cymd. CemeHHble pacTeHus. [IponcxoxkaeHHe IBETKOBBIX
pacTeHui.

OcHOBHBIE 3Tamlbl H3BOJMIONMU SKUBOTHOTO Mupa. OcHOBHBIE apoMop(do3bl
KHUBOTHBIX. Benyckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIIEHUE COBPEMEHHBIX
tumnoB. [lepBrie XOpaoBbIe )XKUBOTHBIE. JKU3HB B BOJE. DBOJIOLUS TO3BOHOYHBIX.

[Ipoucxoxaenne ampubuii u pentwiuid. [IporcxoxaeHre MIEKONMUTAIOMUX U
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ntun. [lpuamun xmodeBoro apomopdo3a. OcBoeHue OECIO3BOHOYHBIMU U
MMO3BOHOYHBIMH JKUBOTHBIMU CYIIIH.

PazBuTune xu3HM Ha 3eMiie IO 3paM U IepuoAaM: apxeil, MpoTepo30M, Najaeo30u,
Me30301, KaiHO30H. OOmas XapakTepUCTHKAa KIWMaTa M TEOJOTHYSCKUX
nporieccoB. [TosiBeHUE U paclBeT XapaKTEPHBIX OPTraHU3MOB. YTII€00pa30BaHHE:
€ro YCJIOBHSI U BIUSTHUE HA Ta30BBIA COCTAaB aTMOC]EpHI.

MaccoBble BBIMUPAaHUS — 3KOJOTHYECKHE KPHU3UCHI mpomuuioro. [Ipuuunbl u
CIIEJICTBUSI MacCOBBIX BbIMHpaHU. COBPEMEHHBII 3KOJIOTUYECKUN KPHU3UC, €ro

0CO0EHHOCTH

Paspgenst m 3amaum  anTpomnonoruu. Metonel anTtpononorud. CTaHOBIEHHE
IIPEICTAaBICHUH O MPOUCXO0KIEHUH ueoBeka. COBpeMEHHbIE HayYHbIE TEOPUU.
CxoncTBO 4yenoBeKka C KUBOTHBIMH. CHUCTEMATHUYECKOE IMOJIOKEHUE YEIOBEKa.
CBugerenbcTBa  CXOJACTBA  4YEJIOBEKAa € JKUBOTHBIMU:  CPAaBHUTEIBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTUYECKHE, (U3HOJIOTO-OMOXUMHUYECKHE,
noBeieHueckue. OTInyms yenoBeka oT KUBOTHBIX. [IpsAMOX0XKIeHre U KOMILIEKC
CBA3aHHBIX C HUM MPU3HAKOB. PazBuTHE TOJOBHOIrO MO3ra U BTOPOMl CUTHAIBHOU
CUCTEMBI.

JlBmwxyne cuibl ((akTopsl) aHTPONOreHe3a: OWOJIOTHYECKHE, COLHAIBHEIC.
CooTHomeHrne ONOIOTHYECKUX U COLMAIBHBIX (PAKTOPOB B aHTPOIIOTEHE3E.
OCHOBHBIE CTaANU aHTPOIIOr€HE3a. ABCTPATIONUTEKH — ABYHOTHE IIPEAKU JIFOECH.
UYenoBek  yMmenblil, MEpBble H3TOTOBJICHUS opyAuil  Tpyaa. Yenosek
MPSMOXOJIAIIMNA U TEpPBBIA BBIXOA JroAeH 3a mpenensl Adpuku. Yemosex
reiienb0epreckuii — oOLUi NpPeJoK HeaHAEepPTaTbCKOIo YellOBEeKa M YelloBeKa
pazymHOro. YenoBek HEaHIEPTAIBCKUM KaK BUJ JIIOJEH XOJIOAHOIO KiIUMarTa.
YenoBeKk pa3yMHBIII COBPEMEHHOIO THUIIA, JEHUCOBCKUH YEJIOBEK, OCBOCHHE
KOHTHMHEHTOB 32 MpenenamMu AQpuku.

DOBONIOIUS COBPEMEHHOIO uesnoBeKa. EcTecTBeHHBI OTOOpP B HOMYJNSILMSIX
yenoBeka. MyTanMoHHbI nporiecc U noaumopdusm. [lomynsnnoHHbIE BOJHBI,
npeiid reHoB, MUrpanus U «3(QQHEKT OCHOBATENA» B MOMYJISLHUIX COBPEMEHHOTO
YEJI0BEKa.

Yenoseueckne pacel. Ilonstme o pace. bonpmme pacel:  eBporeougHas
(eBpasmiickasi), aBcTpajlo-HerpoujHas  (dKBaTOpHUajibHAasg), MOHIOJOUIHAS
(asmaTcko-aMepHKaHCKas). Bpemss M IyTH pacceleHHs 4elloBeKa I10 IUIaHETE.
EnunctBo  uyenmoBeueckux pac. HayuHas  HecOCTOSITENbHOCTH  pacu3Ma.
[IpucnocoOaeHHOCTh 4YelloBEeKa K Pa3HbIM YCIOBHSM OKpY)XKaroIIed Cpeabl.
Bnusiaue reorpaduyeckoit cpensl M apeiida TeHOB Ha MopdosiorHio U

(I)I/ISI/IOJ'IOFI/IIO YCJI0BCKa

OKOCHUCTEMBI U MMpUCymue MM 3aKOHOMCPHOCTHU
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Pazpnensl u 3agaun sxosioruu. CBs3b HKOJIOTUU C IPYTUMU HAYKaMHU.
Metoner skonorun. lloneBeie HaOmIOAEHHUS. OKCHEPUMEHTHI B JKOJOTHU:
NpUPOAHbIE U JiabopaTopHble. MoJenupoBaHHE B JKOJOTUA. MOHUTOPUHT

OKPYIKaIOIIel Cpebl: TOKAIbHBIN, pErHOHAILHBIN U TJ100aTbHBIN

Okosorndyeckue (GakTopbl U 3aKOHOMEpHOcTH uxX JaedcrBus. Knaccudukanums
9KOJIOTUYECKUX  (PAKTOpOB: alOmoTHyeckue, OUOTUYECKHE, aHTPOIIOTCHHBIE.
OOme 3aKOHOMEPHOCTH JIEHCTBHA SKoJOorudeckux ¢akropos. IIpaBuio
munumyma (K. Ilnpenrens, 0. JIu6Gux). TonepaHTHOCTh. DBpUOMOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

AbGuoTtndeckue ¢aktopel. CBET Kak sKojoruyeckuii (akrop. JleicTBue pasHbIX
YYacCTKOB COJIHEYHOT'O CIIEKTpa Ha OpraHu3Mbl. OKOJOTMYECKHE TIPYIIIbI
pacTeHMil M JKUBOTHBIX [0 OTHOLIEHMIO K cBeTy. CHUrHajibHas poJib CBETA.
doTonepruoausm.

Temnmepatypa kak oskojorumdeckuii ¢akrop. JlelicTBue TemmepaTtypbl Ha
opranusmsl. [ToMkuIOTEpMHBIE U TOMOHOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHbBIE U
CTCHOTEPMHBIE OPTaHU3MBI.

BrnaxHnocte kak skonorndeckuit ¢akrtop. Ilpucnocobnmenus pacteHMid K
noJIepKanuio BoxHoro Oamanca. Kimaccudukamusi pacTeHWid 1O OTHOIICHHUIO K
BoJie. [Ipucmocobenns >KUBOTHBIX K H3MEHEHHIO BOJTHOTO PEKUMA.

Cpenpl oOuTaHMs OpPraHM3MOB: BOJHAs, HA3E€MHO-BO3/YILIHAs, IOYBEHHas,
ryOMHHAs  NOJNOYBEHHAs, BHYTpPUOpPraHuW3MeHHas. (DPU3MKO-XUMHUYECKHUE
OCOOCHHOCTH Cpell OOMTaHMsS OpraHu3MoB. l[lpucnocobieHuss OpraHuzMoB K
KHU3HU B Pa3HBIX Cpe/Iax.

buonoruueckue putmsl. BHenHue u BHyTpeHHHE pUTMBL. CyTOYHBIE U TOJUYHBIE
putMbl. [IpucrnocoOIeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM YCIOBUM
KU3HU.

XKuznennnie popmbl opranusmoB. [loHsTHe 0 xu3HEHHON (Qopme. Ku3HEHHbIE
(GopMBI pacTeHMI: JepeBbs, KyCTApHUKU, KYCTaPHUYKH, MHOTOJICTHHE TPaBBI,
oJHOJeTHUE TpaBbl. JKuzHeHHbIE (POPMBI KUBOTHBIX: THIPOOUOHTHI, T€OOUOHTHI,
a’3poOnoHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a )KU3HHU.

buotnueckue ¢akropsl. Buapl OMOTHUECKHX B3aMMOJCHCTBHUI: KOHKYPEHLHS,
XHUIHUYECTBO, cUMOKMO3 U ero (opmel. [lapazutusMm, xoomnepauus, MyTyaausM,
KOMMEHCAJIN3M (KBapTUpaAHTCTBO, HaxJeOHUYECTBO). Herpoduueckue
B3auMoJeiicTBUs  (Tonmuueckue, (Qopuueckue, (Habpuueckue). 3HaUEHHE
OMOTHMYECKMX B3aUMOJEHUCTBUN U CYIIECTBOBAHHSA OPraHU3MOB B Cpele

oOWTaHUs. HpI/IHL[I/IH KOHKYPCHTHOI'O UCKJIFOUCHUA
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OKOJIOTUYECKHE XapaKTEPUCTHUKU TTOMYJIAIHUN. HOHYJ'ISIHI/ISI Kak Ouoyornyeckas

cucremMa. Poib HEOTHOPOTHOCTH Cpejibl, PU3MUECKUX OAphepOB U OCOOCHHOCTEH
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OuoJoTUM BHIOB B (DOPMHPOBAHHUH MPOCTPAHCTBEHHON CTPYKTYPHI MOMYJISIU.
OcHOBHBIE TOKa3aTeNu MOMYJSUUU: YUCIECHHOCTb, IUIOTHOCTb, BO3pAacTHas WU
MOJIOBasg CTPYKTYpa, POKIAEMOCTb, HPUPOCT, TEMII POCTAa, CMEPTHOCTb,
MHUTpaLUs.

Dkosioruueckas CTpykrypa mnonyisuud. OIeHKa YHCICHHOCTH TOIYJISIUH.
JluHaMuKa nOmymsuuu U €€ peryisuus. buoTudeckuil NOoTeHIUaN MOIYJISLUH.
MogaenupoBanre JaWMHAMUKKA —nonyisinud.  KpuBble pocta  YKMCIEHHOCTH
nonynsauuu. KpuBble BbDKUBaHUS. Perymnsiusi 4MCICHHOCTH MOMYJISUUNA: pOJb
(akToOpoB, 3aBUCANIMX H HE 3aBUCANIMX OT IUIOTHOCTH. OKOJIOTUYSCKUE
cTpateruu BUJOB (r- u K-cTparerun).

[Tonsatne 00 »3KoNOTMYECKOW HUINE BUAa. MectooOuTanue. MHoromepHas
MoJenb 3Kkojorndeckod Humm Jk.M. XarunmHcona. Pazmepbl 3KOJOTHMYECKOH
Huiy. [loTeHnmanbHas 1 peaaTu3oBaHHAs HUIIIH.

Bun xak cucrema mnonynsuuid. Apeansl BUIOB. Buasl M uX KU3HEHHbIE
cTpaTeruyd.  3aKOHOMEPHOCTHM  TOBEICHUS W MHUIpPAIlMid  YKUBOTHBIX.

buonornueckue nHBa3zun JYKCPOAHBIX BUIOB

CooOmiectBa opranu3MoB. buonenos u ero crTpykrypa. CBs3u Mexay
opraHu3mMamMu B OuOIlEHO3€. JKOCHCTeMa Kak OTKphITas cucrema (A.Jx.
Tencnu). OyHKIIMOHAIBHBIE OJOKW OpPraHU3MOB B JKOCHCTEME: IMPOMYIEHTHI,
KOHCYMEHTBI, peayueHTbl. Tpodudeckue ypoBHH. Tpoduyeckue 1enu U CETH.
Abuotnyeckue 61m0ku 3KocucteM. [TouBbl M mibl B 3KocucTeMax. Kpyrosopot
BEIIIECTB U MOTOK YHEPTUU B SKOCUCTEME.

OcHOBHBIE TIOKa3aTeM IKOCUCTEMBI. buomacca u TpOayKIUsa. DKOJOTUYECKUE
MIUPaMHUJIbI YUCEN, OMOMACCHI U DHEPTHH.

HanpaBneHHble 3aKkOHOMEpHBIE CMEHBI COOOIIECTB — CyKieccuu. [lepBuuHbie u
BTOPUYHBIC CYKIIECCUM W WX TMPUYUHBL. AHTPONOTE€HHBbIE BO3JACHCTBHS Ha
cykneccun. KimmmakcHoe coobmiectBo. bropaznooOpasue u moiaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpuponHble 3KOCUCTEMBI. AHTPONOTE€HHBIE HKOCHUCTEMBI. ATPO3KOCUCTEMA.
ArporieHos. Paznuanst Mex 1y aHTpOIIOT€HHBIMU U TPUPOTHBIMH SKOCHUCTEMaMH.
Ypboskocucrembl. OCHOBHbIE KOMIIOHEHTHI ypOoakocucteM. ['opojckas ¢iopa u
¢dayna. CuHaHTponU3alus TOpoACcKoi (ayHbl. bruonornueckoe u X03sIiiCTBEHHOE
3HAYEHUE arpodKOCHCTEM M YpOOIKOCHUCTEM. 3aKOHOMEPHOCTH (OPMHUPOBAHUS
OCHOBHBIX B3aUMOJICHCTBUI OPTraHU3MOB B SKOCUCTEMAX.

[Tepenoc sHepruM M BEUIECTB MEXKIY CMEKHBIMHU 3KOCUCTEMaMU. Y CTOMYMBOCTh
OpraHu3MOB, TMOMYJSIIIUA W SKOCHUCTEM B YCIOBUSX €CTECTBEHHBIX W

AHTPOINIOT€HHBIX BO3ICUCTBUN

buochepa — oOmemnnanerapHas o0onouyka 3eMiHM, TA€ CYIIECTBYET WU




7.6

cyliecTBoBana ku3Hb. YueHue B.M. Bepnaackoro o Ouocdepe. Obmactu
6uocdeps u e€ coctas. KuBoe BeriecTBo 6rocdepsl U ero pyHKIUH.
3akoHOMEPHOCTH cyliecTBoBaHus Ouochepsl. OcobeHHOCTH Ouochepsl Kak
rimo0anbHOM  dKOocUCTeMbl.  J[MHamuueckoe  paBHOBecue B Oumocdepe.
KpyroBopotsl BemiectB M OHOr€OXMMHUYECKME LUKl (yryiepona, as3oTa).
PurmuunOCTS siBNICHMIT B Onochepe.

3onanbHOCTh OMocheprl. [lonarne o 6uome. OCHOBHBIE OMOMBI CYIIW: TYHJIpa,
XBOWHBIC Jieca, CMCIIAaHHBIE W IIMPOKOJMCTBEHHBIC Jieca, CTEIH, CaBaHHBI,
MyCTBIHM, TPOIMYECKHE JIeca, BBICOKOTOpbA. Kimmar, pacTHTENbHBIA H
KUBOTHBIA MHp OMOMOB CYIIIH.

CrtpykTypa U (YHKIHS XHBBIX CHCTEM, OLIEHKA MX PECYpCHOTO MOTCHIMANa U
onocdepHbIX QyHKIUN

DKOJIOTHYECKHE KPU3UCHI M UX MPUYMHBL. Bo3jeicTBre yenoBeka Ha Ouocdepy.
3arpsi3HeHUe BO3AYIIHOM cpenpl. OXpaHa BO3AyXa. 3arpsi3HEHUE BOJHOM Cpebl.
Oxpana BoaHBIX pecypcoB. Paspymienne mouBel. OXpaHa IMMOYBEHHBIX PECYPCOB.
W3meHeHne kaumara.

AHTpOIOTreHHOE BO3JICHCTBHE HAa PACTUTEIBHBIA M KUBOTHBIH Mup. Oxpana
pPacTUTENLHOTO M XUBOTHOTO Mupa. OCHOBHBIE MPHUHIUIBI OXPAaHbI MPUPOIHI.
Kpacubie xaurun. Ocobo oxpansembie mnpupoansie Tteppuropuu (OOIIT).
Borannveckue caibl U 300JI0THYCCKHE TTAPKH.

OCHOBHBIC TPUHIUIBI YCTOWYMBOTO PA3BUTHUS YEIOBEUECTBA U IPHPO/IBL
PammonanbHOE  MPHPOJOINONB30BAaHME W COXpaHEHHE  OMOJIOTHYECKOTO

pazHooOpa3zus 3emin



YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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