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MOSACHUTEJBHASA 3AIINCKA

[Iporpamma mo yueOHOMYy mpeamery "buonorus" (manee - Owomorus) Ha
ypOBHE cpenHero oOuiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6paszoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeaMera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepalibHOil pabodeil mporpaMMbl BOCIIUTAHUS.

YuaeOuslii npeamer «buonoruspy yray6nénnoro ypoBHs usydenus (10-11
KJIACChI) SIBIISIETCS OJHUM M3 KOMIIOHEHTOB MpeAMeTHOU oOnactu «EcTtecTBeHHO-
HayuHble TpeameTb». CormacHo mnonoxkenusmM OPI'OC COO npoduiibHbIE
y4ueOHbIE TPEIMEThI, U3ydyaeMble Ha YriyOJIEHHOM YPOBHE, SIBISIOTCS CIIOCOOOM
nuddepenpann  oOy4eHUsT Ha YpOBHE CpeaHero ooOiiero oOpa3oBaHus U
MPU3BAaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXJIYy OCHOBHBIM OOIIUM, CpPEeAHUM
o01mMM, cpeHUM MpodheCcCHOHATBHBIM U BBICIIUM OoOpa3oBaHueM. B To ke BpeMs
KOKIBIM M3 JTHX Y4YeOHBIX MPEAMETOB JOJDKEH ObITh OPHEHTHPOBAH Ha
IPUOPUTETHOE pelIeHUE O00pa30BaTEIbHBIX, BOCHHUTATENBHBIX M Pa3BUBAIOIINUX
3a/lay, CBS3aHHBIX C HpodopueHTanuern oOydarouxcsi U CTHUMYJHUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTM HAyYHOTO 3HAHUA, CBSA3aHHOTO ¢ OHMOJOTrHMEH,
MEJIULIMHOM, KOJIOTUEH, TICUXOJIOTUEN, CIIOPTOM HIJIM BOCHHBIM JIEJIOM.

[Iporpamma no ydebnomy mnpeamety "buonorus" naér npeacraBieHHE O
Heau M 3aJadax HM3ydeHus ydeOHoro mnpenmera «buonorus» Ha yriayOn€HHOM
YPOBHE, onpeaesisieT o0si3aTesibHOe (MHBAPUAHTHOE) MTPEAMETHOE COAepKaHue, €ro
CTPYKTYpUpPOBAaHME IO pa3feraM M TeMmaM, paclpelelieHne I0 KiaccaM,
PEKOMEHIyeT TMOCIeA0BATeIbHOCTh W3YUYEHUsS Y4YEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€W, JIOTUKH Y4eOHOro Tpollecca,
BO3pPACTHBIX OCOOEHHOCTEeW oOyuwaromuxcsi. B mnporpamme 1o Ouonoruu
peanu30BaH MPUHLUI MPEEMCTBEHHOCTH C HU3y4YeHHUEM OHOJIOTMM Ha YpOBHE
OCHOBHOTO  o0miero  oOpa3oBaHusi, Oyaromaps 4YeMy IPOCMATpPUBAETCS
HAIMpPaBJICHHOCTh HA  TMOCJIEAYIOIIEe pa3BUTHE  OHOJOTUYECKUX  3HAHUH,
OpPUECHTUPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEJCTaBICHUI O 370pOBOM o00pasze >KHU3HU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKaromed mnpupoaHou cpeae. B
mporpaMme Mo OMOJIOTHH TakKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOTO mpeaMera
«buonorusiy B peanmuzanuu  TpeboBanuit DPIOC COO Kk MWIAHUPYEMBIM
JUYHOCTHBIM, METANpPEIMETHBIM M TPEAMETHBIM pe3ysbTaTaM OOy4YeHHUS U B
GbopMUPOBAHUM OCHOBHBIX BHJIOB y4e€OHO-IO3HABATEILHOM  JEATEIbHOCTU
oOydarolmuxcss MO OCBOCHHMIO COAEpX aHHUS OUOJIOTMYECKOro oOpa3oBaHUs Ha
YpOBHE CpeaHero o01iero oopa3oBaHus.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEero oOmiero oopa3zoBaHus
3aBepiIaeT OMOJIOTMYECKOEe O00pa3oBaHME B IIKOJE MW OpPUEHTHPOBAH Ha



pacimimpeHre U yriayOsjeHue 3HaHWM OOyYaromMXCs O >KMBOM MPUPOJE, OCHOBAX
MOJICKYJISIPHOM M KJIETOYHOW OMOJIOTHH, SMOPUOJIOTUH W OHOJIOTUM Pa3BUTHA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOTHH, SBOJTIOLUOHHOIO YYEHUS U SKOJIOTUH.

N3yuenue ydeOHoro mpeamera «buonorus» Ha yIrIyOJIEHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIUXCSA K IMOCIEAYIOIIEMY IOJIYYEHHUIO
Ouosiorn4eckoro  oOpa3oBaHUsT B  By3aX M OpraHM3alUsIX  CpPEIHEro
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COACpKaHUS COCTABISAET CHCTEMa
OMOJOTUYECKUX  3HAHUM, TOJIYYEHHBIX TIPU HU3YYECHUH  OOYyYaIOIIUMHUCS
COOTBETCTBYIOIIUX CHUCTEMAaTHYECKUX Pa3/eioB OMOJIOTUM HAa YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUA TNOJy4aroT pa3BuTHe. Tak,
paclIMpeHbl U YriIyOleHbl OHWOJOTMYECKUE 3HAHUA O PACTEHMSX, >KUBOTHBIX,
rpu0ax, OakTepHsX, OpraHU3ME 4YeJOBEeKa, OOIIUX 3aKOHOMEPHOCTAX IKHU3HU,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOIO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mnpodeccun. Bo3MokHa Takke HMHTErpanusi OMOJIOTMYECKUX 3HAHMM C
COOTBETCTBYIOIIMMH 3HAHUSAMH, MOJYYEHHBIMU OOYYAIOIMMHUCS TPH H3YYECHHUH
(bU3UKH, XUMHUH, reorpadui 1 MaTEMaTUKH.

CtpykTypa mnporpamMmbl 1o ydeOHOMYy mnpeamery "buonorus" oTpaxkaer
CUCTEMHO-YPOBHEBBIH U D3BOJIOLUMOHHBIA MOAXOAbl K H3YYEHHIO OHOJIOTHH.
CornacHO UM, U3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3AlMH, 3BOJIOLMN OPraHUYECKOro MHUpa Ha 3eMiie,
COXpaHEHHUsi OMOJOrMYecKOro pasHooOpaszus IuiaHeTtol. Tak, B 10 Kkiacce
U3Yy4alOTCsl OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOM OMOJIOrMH, SMOpPUOJIOTUH U
OMOJIOTHM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMH U CHUHTETUYECKOM
OMOJIOTMH, AKTyalU3UPYIOTCS 3HAaHMS OO0ydaroIMXcs MO0 OOTaHUKE, 300JI0THH,
aHatoMuu, (usmonorun uenoBeka. B 11 kiacce wu3ywaroTcs SBOJIIOLHUOHHOE
y4eHHE, OCHOBBI KOJIOTHUH U yUYeHHUe 0 Ouocdepe.

VYuebnsiii mnpeamer «buonorus»  mpu3zBaH  00€CIEUUTh  OCBOCHUE
oOy4JaronMMHUCcs: OMOJIOTUYECKUX TEOPUM U 3aKOHOB, MJI€W, TPUHIIUIIOB U MTPaBuUJI,
JIe)KaIUX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHbBI MUPA, 3HAHUM O
CTPOEHUH, MHOT000pa3vM M OCOOCHHOCTAX KIIETKH, OpraHu3Ma, OISy,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTHXKEHHUSAX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOTrHYecKUX 3HaHWM. J{is
pa3BUTHS U TOJAJEpKaHUS HHTEepeca OOydarommMxcsd K OMOJIOTMM Hapsiay co
3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOIO0 MaTepuala B COAEPKaHUMU MPOTPaMMBbl
no OMOJIOrMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAaHOBJIECHMS M Pa3BUTHS
TOM uiau MHOW oOjacTu OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
y4€HBIX B PELICHUE BAXKHEUIINX OMOJOTHUYECKUX U IKOJIOTUYECKUX MPOOIIEM.



Lenb uzydenus yueOHnoro npenmera «buonorus» Ha yriyOaéHHOM ypOBHE —
OBIAJICHHUE  OOYYalONIMMHCS  3HAaHUSAMH O  CTPYKTYypHO-(YHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
UCITIOJI30BaTh 3TU 3HaHUS B (DOPMHUPOBAHUM MHTEpeca K ONpeAeEHHON 00iacTu
npo(ecCUOHANbHON JIeATeNIbHOCTH, CBSI3aHHOM ¢ OWOJIOTHEH, WM K BBIOOpY
y4eOHOT0 3aBEICHUS I MIPOIOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHusI.

JocTmxeHnne 1enu uU3ydeHus ydeOHoro mnpenmera «buonorus» Ha
yIIIyOJIEHHOM YpOBHE 00€CTIEUNBAETCS PEIICHUEM CIIETYIOIIUX 3aa4:

OCBOCHHME O0YYaIOUUMUCS CUCTEMbl OMOJOTUYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIMSIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MHUPA; O
CTPOCHUH, MHOTO00pa3uh M OCOOEHHOCTAX OHOJOTUYECKUX CHUCTEeM (KJIETKa,
OpraHu3M, MONyJISLUs, BUA, OMOreo1eHo3, ouocdepa); 0 BbIIAIOLUUXCS OTKPBITUIX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAKOMJIEHUE OOYy4YaloIIMXCA C METOJaMH IIO3HAHMS JKUBOW MPHUPOIBIL:
UCCJIEIOBATEIbCKUMU  METOJlaMU  OMOJIOTUYECKHX HayK (MOJIEKYJSIpHOM U
KJIETOYHOM OMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM pPa3BUTHUS, TE€HETUKH U
CEeJICKIIMM, OUOTEXHOJOTMUM U CHUHTETHYECKOW OHOJIOTHH, MAaJEOHTOJIOTHUH,
HKOJIOTUM);  METOJlaMHU  CaMOCTOSITEIBHOTO  IMPOBEAEHUS  OMOJOTHYECKHX
uccienoBaHuii B yrabopatopu W B mOpupose (HaOmroJeHue, HW3MEpPEHHE,
HKCIIEPUMEHT, MOJIETMPOBAHUE);

oBlaZicHue OOy4YalolUMHUCS YMEHUSIMHU: CAMOCTOATEIbHO  HaXOJHWTb,
aHaJIM3UPOBaTh M HCIIOJIB30BATh OMOJIOIMUYECKYI0 HH(QOPMAIMIO; I0JIb30BAThCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CUMBOJIMKOMN; YCTAHABIMBATH CBS3b MEXIY
pa3BUTHEM OHOJIOTUM M  COLHUAIBHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npo0jemMaMu 4YeJOBEYECTBA; OLIEHMBATh IOCIEACTBUS CBOEH JEATEIBbHOCTH 10
OTHOILIIEHUIO K OKpY)Karolled NpUpOAHON cpene, COOCTBEHHOMY 3/J0POBBIO U
3I0POBBIO  OKPY’XKAIOIIUX  JIIOJICH; OOOCHOBBIBAaTH W COOMIOJATH  MEPBI
npoHIaKTUKA MH(GEKIIMOHHBIX 3a00JI€eBaHMI, TIpaBUiIa MOBEACHUS B MPUPOJE U
oOecrieueHus: 6€30MacHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B YPE3BBIYAMHBIX
CUTyallUsIX ~TMPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIC HAyYHbIE OTKPHITUS B 001aCTH OHOJIOTHH;

pa3BUTHE Y 00yYaIOIUXCS MHTEIJIEKTYAIbHBIX U TBOPUYECKUX CIOCOOHOCTEH
B IMpoIleCCEé 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSAMH M COBPEMEHHBIMHU
UCCJIEIOBAHUSIMU B OHMOJIOTMM, PEIIAEMbIMU €10 MPOOJIeMaMH, METOJ0JOrUuei
OMOJIOTMYECKOTO UCCJIEI0BAHMS, IIPOBEICHHUS AKCIIEPUMEHTATIBHBIX
UCCJIEIOBaHUM, peleHus] OMOJIOTUYECKUX 3a/1a4, MOJEIMPOBAHUS OMOJOTHYECKUX
00BEKTOB U MPOIIECCOB;



BOCIHUTAaHHUE Yy O0YYAIOIIMXCs LIEHHOCTHOTO OTHOIIEHUS K *KUBOW MPHUPOJIE B
IIEJIOM U K OTJIEIbHBIM €€ 00beKTaM U SIBJICHHSIM; (POPMUPOBAHUE IKOJIOTHIECKOH,
TeHEeTUYECKOM TPaMOTHOCTH, OOIIEH KyJbTypbl TMOBEACHHUA B TMPUPO/IE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrne  OOy4YaloIMIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
IPUPOIOTIONB30BAaHUHN (COOMIOACHUE MPAaBHJI TIOBENEHUS B TMPHUPOIE, OXPaHbI
BUJIOB, SKOCUCTEM, Orochepsl), COXpaHEHUH COOCTBEHHOTO 3/IOPOBBS U 3A0POBbs
OKpYXXarolux Jrojied  (coOmromeHuss Mep NOporIakTUKH — 3a00JieBaHUMH,
oOecrieyeHue 0€30MaCHOCTU KU3ZHENEATEILHOCTH B UYPE3BBIYAWHBIX CUTYyaIUsX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJIOTMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM KU3HU;

CO3JaHUE€  YCIOBMM  JUIsl  OCO3HAHHOIO  BbIOOpa  OOy4YarOMIMMHCS
WHIUBUTy AIbHON o0Opa3oBaTeNIbHOM TPAEKTOPHH, CHocoOCTBYOLIEH
HOCIEAYIOEMY MNPOPECCHOHATBHOMY CaMOONPECIECHNI0, B COOTBETCTBUM C
VH/IMBHUIYIbHBIMU HHTEPECAMH U TOTPEOHOCTSIMHU PErHOHa.

OO011ee YnCI0 4YacoB, OTBEICHHBIX HA M3y4YeHHE OHMOJIOTMU Ha YriIyOJIeHHOM
YPOBHE CpeIHETo 001Iero oopa3oanusi, cocrtabisser 204 gaca: B 10 xmacce — 102
yaca (3 4aca B Heneno), B 11 kiacce — 102 yaca (3 yaca B He/Ielo).

OT00p OpraHu3alMOHHBIX (OPM, METOJOB M CPEACTB OOydeHHUs OMOJIOTUU
OCYIIECTBISIETCS ¢ y4ETOM CHEeUU(PHUKU €ro CoAep)kKaHus W HampaBICHHOCTH Ha
IpOAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUS B OpPraHM3AIMSIX CPETHETO
po¢heCCHOHAIILHOTO M BBICIIIETO 00pa30BaHUs.

OO0s13aTeNBbHBIM YCIIOBUEM MPU 00YYEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTUdYeckux padot. Takxke ydactue
0OyJaromuxcs B BBITOJHEHUH MPOCKTHBIX W y4eOHO-UCCIEN0BATENLCKUX padoT,
TEMaTHUKa KOTOPBIX  OMPENENSeTCSs Y4YUTelleM Ha OCHOBE HWMEIOIINXCS
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUH.



COJAEPKAHUE OBYUYEHUA
10 KITACC

CopnepxaHue IporpaMMbl, BBIICIICHHOE KVYPCUBOM, HE BXOIUT B MPOBEPKY
rocyJiapcTBeHHou utoroBoit arrecramuu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpemeHHas OUOJIOTHUSI — KOMITJIEKCHas: Hayka. KpaTkas UcTopus pa3BUTHS
Owosiornu.  buonornueckue HayKM UM U3ydaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIIbHbIE, TPUKIAJHBIE KM TMOUCKOBBIE HAyYHBIE HCCIECIOBAaHUS B
OMOJIOTHH.

3HadeHune OMoJIoruu B (POPMUPOBAHUU COBPEMEHHOM €CTEeCTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHHE OMOJIOTUU B
MPAKTUYECKOM JEATCIBHOCTA 4YEJIOBEKA: MEIULHMHE, CEIbCKOM XO3SHCTBE,
MIPOMBIIIJIEHHOCTH, OXPAaHE TPUPOJIBI.

JleMmoHcTpanuu

[Toptpetsl: Apuctorens, Teodpacr, K. Jlunneit, XK. b. Jlamapk, Y. [JapBuH,
VY. TI'apseii, I'. Menaens, B. U. Bepuaackuii, U. I1. [TaBnos, U. . Meunuxkos, H.
. Basunos, H. B. Tumodees-Pecockuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JPYTUMHU Haykamu», «Cucrema
OMOJIOTUYECKUX HAYKY.

Tema 2. 7KuBble cucTeMbI U UX U3yY€HHUE

KuBble cucTteMbl Kak mpeaMer u3zydeHus: Ouonoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHCKPETHOCTh U IEJIOCTHOCTb,
CI0KHOCTb M YIIOPSAJIOYEHHOCTb CTPYKTYpPbI, OTKPBITOCTH, CAMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAXKUMOCTh, U3MEHYMBOCTD, POCT U PAa3BUTHE.

YpoBHU OpraHu3ally KUBBIX CHUCTEM: MOJICKYJISIPHBINA, KJIETOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIMH, MOMYJISILIMOHHO-BU0BOM, AKOCHUCTEMHBIN
(Ouoreouenotuueckuit), oOuochepuniii. Ilpoueccel, Npoucxonsdiue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOTO. JKM3HB Kak (opMma CyIiecTBOBAHMS
Marepun. Hayku, nzyyaroire >KMBbl€ CUCTEMBI HA Pa3HBIX YPOBHSIX OpPraHU3ALINU.

N3ydenne >kuBBIX cucTteM. Meroasl Ouosiorndeckoir Hayku. HaOmronenwue,
M3MEpPEHME, IKCIIEPUMEHT, CUCTEMATU3alus, MeTaaHanus. l[lonarue o 3aBuCUMON U
He3aBUCHUMOM TniepeMeHHOU. [InanumpoBanme skcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas rumote3a. [lorsTie BHIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Oumosormueckux maHHBIX. OTIEHKa JOCTOBEPHOCTH MMOJTYYEHHBIX
pe3ynbTatoB. I[IpuumHBI HCKaXXEHUSA PE3yJbTATOB JSKcrepuMeHTa. lloHaTtue
CTaTUCTUYECKOTO TECTA.

JleMmoHcTpanuu



Tabmupt u cxembl: «OCHOBHBIE TPU3HAKU >KU3HW», «buonornueckue
cucteMbl», «CBOHCTBAa JKMBOM MaTepum», «YPOBHU OpraHU3alUU KUBOU
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHU MKUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusma», «buoreonenos», «buochepa», «Metosl
W3YUYCHHUS )KUBON IPUPOIBD».

O6opynoBanue:  jmabopaTopHoe  OOOpyJOBaHHE IS IPOBEICHHUS
HaOII0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IUYHBIX METONOB TpH
V3YUYCHHH JKUBBIX CHCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AMHUIA KuBoro. Kcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. [lIBanH,
M. Ilineitnen, P. BupxoB). OCHOBHBIE IOJOKEHUS COBPEMEHHON KJICTOUYHOU
TEOPUHU.

MeTtoasl  MOJIGKYJSIPHOM M KJIETOYHOM  OMOJIOTMH:  MHKPOCKOIIUS,
xpoMarorpadusi, 31eKTpodope3, METoI MEUYEHBIX aTOMOB, AU(PepeHInaNIbHOE
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. HM3yuenue ¢urcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. Kongokanvnas muxpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpauumn

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

Tabmuubl u cxembl: «CBETOBOM MHKPOCKOID), «DIEKTPOHHBIM MUKPOCKOID,
«Hcropus pa3BUTUSA METOLOB MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOM MMKPOCKOIN, MHKpPOIpenapaTbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckas padora «M3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, snexrpodopes, auddepeHmaTbHoe EHTPUGYTUPOBAHUE,
[11IP)».

Tema 4. Xumuueckasi Opranu3anus KJICTKH

XUMHUYECKAN COCTaB KJIETKA. Makpo-, MUKpPO- U YJBTPAMHUKPOIJIEMEHTHI.
Bozma m e€ posb Kak pacTBOPHUTENA, pPEAareHTra, y4acTUE B CTPYKTyPUPOBaHUU
KJIETKH, TEIUIOperyyisiuuu. MuHepaabHble BEIIeCTBa KIETKH, UX OMOJIOTHYecKas
pob. Posib KAaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckne BelIEeCTBAa KIETKUA. buosormyeckue mnonumepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTyphl OenkoBoi Mosiekyibl. [lepBuunas
CTpyKTypa Oeika, HenTHaHas CBsI3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAsS
cTpykTyphl. Jlenatypamus. CpoiictBa OenkoB. Krnaccuduxamus — Oenkos.
buonornyeckue Qpynkuun 0enkoB. [Ipuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIMTOCAXaAPUIbl U TOJIHCAXaPU/IBI.
OO0mmii TUTaH CTPOCHHUS W (PU3UKO-XUMUYECKHE CBOWMCTBA  YIJICBOJIOB.
buonornyeckue GpyHKIIMM yrIeBOIOB.

Jlununpl. M'mapodunbHO-THAPOGOOHBIE CBOMCTBAa. Kitaccudukaiys TUIuI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1Me cBOWCTBAa OMOJIOTHYECKHX MEMOpaH — TEKYUYEeCTh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hykneunossie kucnotel. JJHK u PHK. CTpoeHne HYKJIEMHOBBIX KHCIIOT.
Hyxneotunpl. Ilpunnun kommiementapuoct. [IpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinast cnmpans. Mectonaxoxxaenue u ouosnornueckue pynknuu JJHK.
Bune PHK. ®yukunu PHK B kitetke.

Crpoenune monekynbl AT®. Makpospruueckue cBsizu B Moliekyie ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHBIE IEPEHOCYNKH, UX (DYHKIIMH B
kietke. [Jlpyeue wuyxneozuompugocgpamor (HT®). CexenupoBanue JIHK.
Memoowl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykrypHas Ouojorus: OMOXMMHUYECKHE U OMO(pU3UYECKUE HCCIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHOW CTPYKTYphl OuOMOJEKyd. Moodenuposarnue
CMPYKMypbl U QYHKYU OUOMONEKVI U UX KOMNieKkco8. KomnbromepHultl ousaiin u
Opeanuyeckull CuHme3s OUOMOJEKY U UX HENPUPOOHBIX AHANO208.

JleMoHCTpauumn

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

Hnarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXKUBOU
npupoe», «PacrpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabnuupel u cxembl: «llepuoguueckass Tabiuila XUMUYECKUX JJIEMEHTOBY,
«CtpoeHne MoJIeKysbl BOJb», «BemecrBa B coctaBe opranu3moBy», «CTpoeHue
MOJIEKYJIbI  Oenikay, «CTpyKTypbl O€lIKOBOM MOJIEKYJbD», «CTpoeHHE MOJIEKYI
yrieBonoBy, «CTpoeHre MOJIeKyd JUnuAoBy», «HyKIeMHOBbIE KHCIOTBIY,
«Crpoenue Mmonekyasl ATOy.

O6opynoBaHue: XUMUYECKasl MOCYAa U 000PYI0BaHUE.

JlaGopaTopHasi padora «O0HapykeHHE OCJIIKOB C TMOMOIIbIO Ka4eCTBEHHBIX
peaKIuii».

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

Tema 5. CTpoenue u GQyHKUNH KJIETKH

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



CtpoeHne mpoKapuoTHIEeCKOM KIeTKu. KineTouHas creHka OakTepuii U apXxei.
Oco0eHHOCTH CTpOEHHUs] TeTepoTpOo(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MecCTO U poJib MPOKapUOT B OMOIIEHO3aX.

Crpoenue U (GyHKIHOHUPOBAHUE YKApUOTUYECKOU KJIETKHU.
[Inazmatuueckass wmemOpana (riazmanemMma). CTpykTypa IJIa3MaTHYeCKoOu
MeMOpaHbl. TpaHCHOPT BELIECTB yepe3 IUIa3MaTHUeCKylo MeMOpaHy: MacCHUBHBIN
(muddy3us, obneruéunas auddys3us), aKTUBHBINA (NMEPBUYHBIA U BTOPUYHBIN
aKTUBHBIK TpaHcropT). Ilomymponunaemocts MeMOpanbl. PabGoTta HaTpuid-
KaJIMEBOI'0 Hacoca. DHJOIMTO3: MUHOLMTO3, (arormuTo3. Dk3omuTo3. Kierounas
creHka. CTpykTypa v QyHKIMH KIETOYHON CTEHKU PACTEHHM, rprOOB.

Hurtomna3ma. [{uto3ome. Llutockener. Jprmxxkenne nuroria3mMbl. OpraHoubl
kieTkd. OnHoMeMOpaHHBIE OpPraHoubl KIETKU: JHAOIUIa3MaTHYecKas CeTh
(OIIC), anmapar I'onpmxu, JTU30COMBI, UX CTPOCHHE U (PYHKIMH. B3anuMocBs3b
OJTHOMEMOpaHHBIX OpPraHOUAOB KiIETKH. CTpOeHuE TpaHyJIIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHTe3 pacTBopuMbIX OenkoB. CHUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyssipHbIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekperopHas QyHkuus anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancnopt
BEILECTB B KJIETKE. Bakyoun pacTuTenbHbIX KIeToK. Kietounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJbI  KJIETKM:  MHUTOXOHIPHUHM,  IUJIACTHJBI.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne W (PyHKIIMM MHUTOXOHIpuM U miactun. [lepBuunsie,
BTOPUYHBIE U  CIIOXKHBIE  TJIACTUIBl  (OTOCHUHTE3UPYIOUIUX  DYKAPHUOT.
XJIOpOILIACThI, XPOMOIIACTHI, JIEUKOIIACTHI BBICIIMX PACTEHUMN.

HememOpanHubie opranonabl kiaeTku CTpoeHue W (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. IIpomescymounvie Qunamenmeo.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmel. MBbILIEUHbIE  KIIETKH.
AKxmuHosble KOMNOHEHmMbl HeMbluleyHblX Kiemok. MukpoTpybouku. Kierounbrit
ueHtp. CrpoeHne M JBUKEHUE KIYTUKOB U pECHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposamnuvie ¢ MUKpopuiameHmamu u
muxpompybouxamu. Momopnvle benxu.

SAnpo. OGonouka siipa, XpOMaTHH, KapuoIjia3Ma, SAPBIILIKH, UX CTPOCHHUE U
bynkuun. SnepHpiii 0enkoBBIM MaTpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. JIdyxpomamuu u cemepoxpomamun. benku
XpoMaTUHA — THUCTOHBI. /{uHamuka s0epHoUu 00010uKku 6 mumosze. Aoepmbiil
Mparcnopm.

Kinerounsle BkitoueHusi. CpaBHUTENIbHAS XapaKTEPUCTHKA KIETOK 3YKapUOT
(pacTUTEnBHOM, )KUBOTHOM, TPUOHON).

JdeMoHcTpanuu



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

Tabmuubr u cxembl: «CTpoeHHE DSYyKApUOTHUECKOW KIeTKm», «CTpoeHwme
JKUBOTHOM  KJeTKW», «CTpoeHHE  pacTUTENbHOM  KJIeTKn», «CTpoeHue
MUTOXOHAPUMNY, «A1po», «CTpoeHHE MPOKAPHUOTUUECKON KIIETKN.

O6opynoBaHue: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTbl pacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

Jlabopatopnass padora «l3yyeHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTraHU3MOB).

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHONH MeMOpaHbD».

JlabopaTopnass padora «lccnegoBaHue IIa3MOJIM3a W JAEIUIA3MOJIM3a B
PACTUTENbHBIX KIIETKaX.

IIpakTuueckass padora  «l3ydyeHue  JBMKEHHS  UUTOIUIA3MbI B
PACTUTENIBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NMpeBpalleHNe JHEPTHH B KJIETKe

ACCUMUTISALINS U JTUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl oOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
mpoleccax. OJHepreTudeckoe obecnedeHue KieTkd: mnpeBpauieHue ATO B
OoOMeHHBIX Tpolieccax. DepMEHTATUBHBIN XapakTep peakiuid KJIETOYHOTrO
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOMCTBA W MEXAHU3M JCHCTBUSIL.
Kodepmentsl. OTinuusi pepMeHTOB OT HEOPraHMYECKUX KaTain3aTtopoB. bemku-
aKTUBATOPhl M OENKU-UHTUOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEepMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OpPraHUYECKUMX BEIIECTB B KiEeTKe. DOTOCHHTES.
AHOKCUuceHHbIll U OKcuceHHblll pomocunmes y obaxkmeputi. Ceemocodouparoujue
nUSMeHmvl U NUSMEHMbl peakyuoHHo20 yeumpa. Ponp XJIOpOImIacToB B Mpouecce
dorocunTeza. CBetoBast u TeMHOBas Gasbl. Pomoodvixanue, Cs., Cs. u CAM-munuv
gdomocunmesa. IlponyktuBHOCTh (oTOCHHTE3a. BrusHue pa3nuuHbX (HakTOpoB
Ha CKOpOCTh (poTocHHTEe3a. 3HaueHHe (POTOCUHTE3A.

XEMOCHUHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULUPYIOIINE OaKTepuu, >Kene300aKkTepuu, cepoOaKTepuH, BOAOPOIHBIE
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHaspoOHbIe opranu3Mbl. Buaesl Opoxenus. IIpoaykTel OpokeHHS U UX
WCIIOJIb30BAHUE YEJIIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIN OOJIe3HEH.

AspoOHbIe OpTaHU3MBI. Oransl JHEPreTUYECKOro oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICIUICHHUE TIIFOKO3HI.

buonornueckoe OKHCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUH B
mpoiieccax ouosoruueckoro okucienus. [{uknmuueckue peakmuu. OKUCIUTEIBHOE
bochopunupoBanue. Ouepeus memoOpaHHo20 epaduenma npomonos. Cunmes



ATD: paboma npomonnou ATD-cunmaszwl. llpeuMyliecTBa a’poOHOTO MyTHU
oOMEHa BeIecTB nepes aHa3pOoOHBIM. DPPEKTHBHOCTh SHEPTETHUESCKOTO 0OMEHa.

JleMoHCTpanun

[Toptpetsrl: JIxk. Ilpuctou, K. A. Tumupsszes, C. H. Bunorpaackuii, B. A.
Ourenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuibr 1 cxeMbl: «DoToCHHTE3Y, « JHEPreTHUECKUil 0OMen», «brocunTes
oenka», «CtpoeHue pepMeHTa», « XEMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYAOBAaHME AJII MPUTOTOBIICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

JlaGopaTropnass  padora «lV3ydyeHHWe  KAaTaJIUTUYECKOW  aKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMuUjIa3bl WU KaTajla3bl)y.

JlaGopaTtopnasi padora «/3yuenue (QepMEHTATUBHOTO paCIICTUICHUS
MEPOKCH/IA BOJIOPO/IA B PACTUTENBHBIX U JKUBOTHBIX KIIETKAX).

Jlabopatopnass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHHTE3a».

JlaGopaTopHnasi padora «CpaBHEeHHE MPOIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacsiencrBeHHass uHGOpMalLus U peajin3anus eé B KiIeTKe

Peakunn mMarpuyHoro cuHre3a. [IpMHINI KOMIUIEMEHTAPHOCTU B PEaKLMIX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHON nHpopManuu. ['eHeTnueckuit
KOJ, €ro cBoucrBa. TpaHckpunuusa — wmartpuunbii cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIMIMU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 aykapuomuueckou xiemke. Hexooupyrowue PHK.

Tpancnsius u e€ stanbl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOKuCHOT. Ponb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U 3YKApUOT. Perynsiusi akTUBHOCTM T'€HOB Yy MNpOKapuoT. l'mmoresa
onepona (®. XKako6, XK. Mano). Moaekynsaprvle mMexanuzmvl SKCAPECCUu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
npoiieccoB B kieTke. KieTounslii romeocTas.

Bupycbl — HekieTouHble (hOPMBI KU3HU U O0IUTaTHBIEC Mapa3uThl. CTpoeHHe
MIPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKusHeHHbIU YUK
JHK-cooepocawux eupycos, PHK-codepoicawux eupycos, o6akmepuoghazos.
Obpamuas mpanckpunyus, peeepmasa, uHmezpasd.

BupycHbie 3a0oneBaHusi yenoBeka, KMBOTHBIX, pacteHui. CITN]], COVID-
19, conmanbHbIe 1 MEAUIIMHCKUE TTPOOIIEMBI.

Buoungopmamuka: unmezpayus u ananuz borvuux maccueos («bigdatay)
CMpYKmMypHuIX buonocudeckux oannwlx. Hanomexnonoeuu 6 ouonozuu u meouyuHe.
IIpoepammupyemvle pynkyuu 6erkos. Cnocobwvt 00cmasKu 1ekapcms.



JleMoHCTpanun

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

Tabmuubl u cxembl: «buocunTes O6enkay, «I'eHeTHYecKuit Kom», «BUpych»,
«bakrepuodarmu.

IIpakTnueckas padora «Co31aHue MOJIEIIN BUPYCA».

Tema 8. 7ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabpl W peryisinusa. WMutepdaza u  MuTo3s.
Oco0OeHHOCTH TpolIecCcOB, MpoTeKalImux B uHTepdaze. [loaroroBka KIETKH K
nenenuto.  [IpecuHteTndyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETHYECKUH (MPEMUTOTHYECKUI ) epUuobl UHTEpGa3bl.

Martpuunbin cunre3 JAHK — pemmkanwmsa. [Ipuanuner permmkanyun JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIbHOCTD.
Mexanusm permmkanuu JTHK. Xpomocomsel. CTpoenue xpomocoM. Tenomepsl u
TeroMepaza. XPOMOCOMHBIM Ha0Op KIETKM — KapuOTHUIl. JIUTJIOWIHBIA W
rariouaHbeli  HaOoOpel  XpomocoM. ['oMonormusnsle xpomocombl. [lojoBbie
XPOMOCOMBI.

[enenne xmerkn — wmuTo3. CTaguy MHUTO3a MU MPOUCXOIAIINE B HUX
nporeccel. Tunel Muto3a. KapuoknHe3 u nuToknHe3. buosiormueckoe 3HaueHUE
MHTO3a.

Perymamuss mMutoTHUeCKOro HMkia KieTku. [Iporpammupyemas kiaeTtodHas
rudesb — arnomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAIbHAs TeHOMHKA. Mexanusmul
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «lLlugposas
KiemKka» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JleMmoHCTpauumn

Tabnupl U cxeMbl: <«OKW3HEHHBIM LUK KIETKW», «Muto3», «CTpoeHue
xpomocom», «Permukanus JJTHK.

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

JlaGoparopuass  padora  «l3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpEenapaTax».

JlabopaTtopHnasi padora «HabmroneHre MuTo3a B KJIeTKaX KOHYMKA KOpEITKa
JyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. Crpoenue u GyHKIMH OPraHu3MOB

buonoruueckoe pazHooOpasue OpPraHu3MOB. OIHOKJIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOGHHUS U JKUBHEACITEIIBHOCTH  OJHOKJIETOYHBIX
opranu3MoB. baktepumu, apxeu, OJHOKIETOYHbIE TPHUOBI, OJHOKJIETOUHBIC
BOJIOPOCIH, APYTHU€ NPOTUCTHI. KOJIOHUAIBbHBIE OPTaHU3MBI.



B3anMoCBs3p 4acTE MHOTOKJIIETOYHOI'O OpraHu3Ma. TKaHu, OpraHbl H
cucTeMbl opranoB. Opranusm Kak eiuHoe uenoe. ['omeocras.

Txkanu pacreHuid. TuIBI pPACTUTENBHBIX TKaHEW: o0Opa3oBaTesbHas,
NOKPOBHAsi, IPOBOJMAIIAS, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpOEHUS,
(GyHKIUI 1 pacoOkKEHUs TKAaHEN B OpraHax pacTeHUH.

TkaHU JKMBOTHBIX M YE€JIOBEKAa. [HIBI )KUBOTHBIX TKaHEW: AIUTEIUAJIbHAs,
COCMHUTENbHAs, MbllIeyHas, HepBHas. OCOOEHHOCTH CTpPOeHHUs, (PYHKUMHA H
pAacIIOIOKEHUA TKaHE! B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbel. BerertaTuBHbIE M T'€HEpaTHBHBIE OpraHbl pacteHuil. Oprasel H
CUCTEMBI OPTaHOB JKMBOTHBIX U yelaoBeKa. DyHKIMKM OPraHOB U CUCTEM OPIaHOB.

Omnopa tena opranuzmoB. Kapkac pacrenuid. CKeneTbl OJHOKIETOYHBIX U
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHbII M BHYTpeHHHU ckeneT. CTpoeHne u
THUIIBI COEJUHEHUS KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBHKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOUTHOE, KTYTHUKOBOE, PECHUYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PacTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIutanue opranusmoB. lloryomenue BOABI, YIVIEKHCIOIO rasa W
MUHEPAJIBHBIX BEIIECTB pacTeHUsAMH. lIuTaHue XKUBOTHBIX. BHyTpumnosioctHoe U
BHYTPUKIIETOYHOE NUIIEBapeHue. [IuTaHne MO3BOHOYHBIX KUBOTHBIX. OTHENBI
MUILIEBAPUTENBHOIO TpakTa. llnmeBapurenbHble kenesbl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKa.

Jpixanue opranu3moB. [[pixanue pactenuil. J{prxanue skuBoTHbIX. uddysus
ra3oB 4epe3 MOBEPXHOCTh KiIeTkU. KoxxHoe apixanue. [IpixarenbHas MOBEPXHOCTD.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JlpixarenbHas cucTeMa dYeinoBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy NTUL U
MiIeKonuTaomuX. Perynsauus npixanus. JlprxareabHble 00BbEMBI.

TpaHCIIOPT BEIIECTB Y OpPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTECHHIA.
TpancropT BemecTB y JKMBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX U uenioBeka. Cepaue,
KPOBEHOCHBIE COCylIbl M KpoBb. Kpyrum KpoBooOpamieHus. DBOJIOLHOHHBIC
YCIIO)KHEHHUSI CTPOEHUSI KPOBEHOCHOM CHUCTEMbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
ceplla v €€ peryJisiums.

Beigenenue y opranu3mMoB. Beigenenue y pacteHud. Beigenenue y
*KUBOTHBIX. CoKparturenbHble Bakyonau. Oprasel BblaeneHus. PuibTpanus,
CeKpelrsi U 00paTHOE BcachbIBaHME KaK MEXaHU3Mbl pabOThl OPraHOB BBIACICHUS.
CBs13b MOJIOCTH TeNAa C KPOBEHOCHOM M BBIIETUTENBHON cUCTEMaMU. Boinenenue y



MO3BOHOYHBIX >KUBOTHBIX M yenoBeka. [louku. CtpoeHne u (QpyHKIMOHUPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y YEJIOBEKa.

3ammTa y OpPraHu3MOB. 3alllMTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHopsl
OakTepuil M UUCTHI MNPOCTEHINIMX. 3aluTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrtukyna. CpeacTsa macCUBHOM M XUMUYECKOU 3a1UThl. OUTOHIUIBI.

3amMra y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M HMX NPOW3BOJHBIE.
3amuTa opranu3Ma ot Oone3Heil. UMmyHHas cucteMa uenoBeka. KietouHblii u
I'YMOpaJbHBIE HUMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM creruduIecKuii
UMMYyHUTET. Teopust KIOHaNIbHO-ceJleKTUBHOro umMmyHutera (I1. Dpnux, ©. M.
bepuer, C. Tonerasa). BocnanurtenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUH CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxxumocTte ¥ peryisiqus 'y Opramm3MoB. Pasgpaxumocts y
OHOKJIETOYHBIX OpPraHu3MoB. Takcuchl. Pa3zgpaXxuMoCTb U peryisimus y
pacteHuil. PocToBele BelecTsa U UX 3HaYCHUE.

HepBHas cucremMa u peduiekTopHas peryisiuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIIOLMUOHHOE YCI0KHEHNUE CTPOEHUS HEPBHOW CUCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX *XKMBOTHBIX. Pedinexc u
pedaexTopHas ayra. be3yciaoBHbIE U yCIOBHBIE PEIEKCHI.

['ymopanbpHas peryisiuus W 3HAOKPUHHAs CHCTEMA KUBOTHBIX U YEJIOBEKA.
JKenespl OSHOOKPMHHONW CHUCTEMBI M WX TOPMOHBL JleWiCTBHE TOPMOHOB.
B3auMoCBA3b HEpBHOW M SHIOKPUHHOW cucTeM. [unoTtanmamo-runodusapHas
CUCTEMA.

JeMmoHcTpanuu

[Toptper: U. 11. [1aBnos.

Tabnuupl u cxembl: «OIHOKJIETOUHBIE BOJAOPOCIH», «MHOTOKIETOYHBIC
Bojiopocin», «bakrtepumn», «lIpocreimmey, «OpraHbl UBETKOBBIX PACTECHHI,
«CuctemMbl OpPraHoB MO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacrenuii», «KopueBbie cuctembl», «CTpoeHue cTedisy,
«CTpoeHue NHCTOBOM IUIACTUHKW», «TKaHM XKUBOTHBIX», «CKEIET 4elIOBEKay,
«IImmeBapurensHas cucrema», «KpoBeHocHas cucrema», «/lpixarenbHas

CHUCTEMA, «HepBHass  cucremay, «Koxay, «MpIlIeyHas ~ CHCTEMay,
«BpigenurenbHas CcUCTEMay, «DHAOKPUHHAs cucTeMa», «CTpOCHHE MBIIIIIbIY,
«mmynurer»,  «KuiieuynomonoctHsie», «CxeMa  MUTaHUS  PACTECHUN»,

«KpoBeHOCHbIE CHCTEMBI TTO3BOHOYHBIX KUBOTHBIX», «CTpOeHUE THUIPBD,
«CtpoeHue maHapum», «BHyTpeHHee CTpoeHHe IOKIeBOro uepss», «HepBHas
cuctema peioy, «HepBHas cucrema rymkm», «HepBHas — cucrtema
npecMmbikatomuxcs», «HepBHas — cucrema  ntuny», «HepBHas — cucrtema
MIIeKonuTaromux», «HepBHas cuctema yenoBeka», «Pedmexcy.



ObopynoBaHue: CBETOBOW MHKPOCKOI, MHUKpPOIpEnapaThl OJHOKJIETOUHBIX
OpraHMW3MOB, MUKPOIpENapaTbl TKAHEH, PAaKOBUHBI MOJUIIOCKOB, KOJIJICKIIMU
HACEKOMBIX, UIJIOKOXXHUX, UBbIE AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHWil pa3HbIX OTAEJOB, BIAXHBIC Npenaparbl KUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
00OpyIOBaHUE AJISl AEMOHCTPALMK TOYBEHHOTO U BO3TYIIIHOTO MUTAHUS PACTCHUH,
pacieruieHus Kpaxmana U OeNKoB 1o 1eicTBUeM (epMEeHTOB, 000pyA0BaHUE AJIs
JIEMOHCTPALUK ONBITOB MO U3MEPEHUIO )KM3HEHHON EMKOCTH JETKHUX, MEXaHH3Ma
JbIXAaTENbHBIX JBUKEHUM, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «l3yueHue TKaHEe paCTCHUIN.

JlabGoparopHasi pabora «3ydyeHue TKaHEeN )KUBOTHBIX).

JlaGoparopHasi pabora «3ydueHrne OpraHoB [IBETKOBOT'O PACTEHHUS.

Tema 10. PazMmHokeHUe M pa3BUTHE OPraHU3MOB

@dopMbI pa3MHOKEHHS OpPraHu3MoOB: Oecrosnoe (BKIIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0ecronoro  pa3MHOXEHHUSA: IOYKOBAaHUE,  CIOPYJISLUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe paszmuHoxkeHue. [lomoBble KileTkW, wid rameTsl. Meno3. Craaun
Mmeiio3a. [loBenenune xpomocoM B meio3e. Kpoccunrosep. bronorndeckuii cMbIci
Melo3a M IOJIOBOrO Iporecca. Melo3 M ero MeCTO B JKU3HEHHOM IMKJIE
OpraHU3MOB.

[IpenzaponeiieBoe pasBurue. ['amerorenes y suBoTHbIX. [10510BBIE KENE3bI.
OOpazoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CiepMmaToreHes u oorexnes. CTpoeHue
MOJIOBBIX KJIETOK.

OmogoTBOpeHHEe U SMOPUOHAIBHOE Pa3BUTHE JKUBOTHBIX. CrocCOOBI
OIUIOIOTBOPEHUS: HApyKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTUs — HayKa
0 Pa3BUTUHU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOSUU.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Cragun >MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenwe. Tumbel  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opoobaenue. bracmyna, munsi
onacmyn. OCOOEHHOCTH JPOOJICHUS MJIEKOMMUTAIOUIUX. 3apOJABIIICBBIC JIMCTKU
(ractpynsiuus). 3akiiajika OpraHOB M TKaHEW U3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIUSIHAE 4YacTell pa3BUBAIOIICTOCSA 3apojbliia (SMOpHOHATLHAS WHIYKIIHS).
3aknazka IUTaHAa CTPOEHMSI JKMBOTHOTO KAaK  pPe3yslbTaT HepapXUUYECKHUX
B3aMMOJICUCTBUII TE€HOB. BriusHue Ha 5MOpHOHANBHOE pa3BUTHE Pa3TUUYHBIX
(bakTOpOB OKpYKAIOIIEH CPEIbI.

Poct u pasButne xuBOTHBIX. [locTamOpuoHanpHBI mepuoa. [lpsmoe wu
HempsiMoe pa3BuTue. PaszButue ¢ wMeramopdo3oM y O€CMO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. buHoJIOrMYeckoe 3HAUYE€HHE TMPSMOr0 W HEMPSIMOIo



pPa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. Tumbl pocTra KUBOTHBIX. DAKTOPHI
PETYISIUN POCTA JKUBOTHBIX M YesioBeka. CTaauu moCTIMOPHOHATBHOTO Pa3BUTHS
y ’KUBOTHBIX U uesioBeka. [lepropl oHTOreHe3a uenoBeka. CTapeHue u CMepTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

Pa3sMHoeHue u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
JKU3HEHHOM IuKJe pacteHud. OOpa3oBaHWe CIOp B Ipollecce Meio3a.
['ameTtorene3 y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoitHOE OIJIOJIOTBOPEHHE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3MBbl pETYISLIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpauumn

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

Tabmuubr u cxembl: «BereratuBHoe pasMHoOxkeHUe», «Tumbl Oecmosoro
pasMHOXEHUsD», «Pa3MHOXKEHHE XIIaMUAOMOHAIBD, «Pa3MHOXXEHUE OBIJICHBD),
«Pa3MHOXeHue TuapbDy, «Menosy, «XpoMocoMsl», «I'amerorenes», «CTpoeHue
ANIEKIETKH U criepMaTo3onia», «OCHOBHBIE CTaAuU OHTOreHe3a», «lIpsmoe u
HEnpsAMoe pasButue», «PasBurne wmanckoro xyka», «Pa3Buthe capaHum»,
«Pa3BuTne nArymku», «JlBOMHOE OIUIOJOTBOPEHUE Yy LBETKOBBIX PACTECHUI,
«CTpoeHue cemMsiH OJTHOJOJIbHBIX M ABYIOJIbHBIX PAaCTCHUI», « KM3HEHHBIN LUK
MOpPCKOM  KamycTbD», <«OKWM3HEHHBIM UHKI MXa», <« KU3HEHHBIA  IUKI
ManoOpOTHUKA», « KM3HEHHBIN LIUKIT COCHBDY.

O06opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENaparhl SUIEKIETOK H
CIIEpMaTO30U10B, MOJENb «L UK pa3BUTHS JIATYILKI.

JlaGopaTopHas padora «l/3ydeHrue CTpOCHUS MOJOBBIX KJIETOK HAa FOTOBBIX
MHKpOIpEenapaTax».

IIpakTuyeckasi padora «BrplsiBIeHUE NPU3HAKOB CXOACTBA 3apOJbIIICH
ITO3BOHOYHBIX KUBOTHBIX).

JlaGopaTtopnasi padora «CTpoeHHE OpraHoB Pa3MHOKEHHUS BBICIINX
pacTeHu.

Tema 11. I'eneTuka — Hayka 0 HACJIE€ACTBEHHOCTH U HM3MEHYHMBOCTH
OpPraHu3MoB

Hcropust cTaHOBICHUS W pa3BUTHS TEHETUKW Kak Hayku. Paboter T
Menpens, I'. ne @puza, T. Moprana. Poinb 0T€ueCTBEHHBIX YYEHBIX B Pa3BUTHUHU
reHetuku. Pabotel H. K. KonbsuioBa, H. 1. BaBunona, A. H. benosepckoro, I'. /1.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE TMOHITUS U CUMBOJIbL. | OMOJIOTHUHBIE XPOMOCOMBI,
aJUleJIbHbIE TEHbI, AJIbTEPHATUBHBIC MPU3HAKHA, JOMUHAHTHBIA U PELECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TEHOTHTI, (DEHOTHII.



OCHOBHBIE ~ METOJBI ~ TE€HETUKH: THOPUAOJOTUYECKHMA,  IUTOJOTHYCCKUH,
MOJIEKYJISIPHO-TEHETUYECKHM.

JleMoHCTpanun

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

Tabmuibl 1 cxeMbl: «MeTo bl TeHETUKIY, «CXEMBI CKPEIIIUBAHHMS.

Jlabopatopuasi paGora «Jlpozoduna Kak OOBEKT T'€HETHUUYECKHX

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

eAMHO00pa3us THOPUIOB MEePBOTo MokoieHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH paclleIUIeHUs NPU3HAKOB. lluTosornyeckue OCHOBBI
MOHOTHOPHIHOTO CKpELMBaHus. [ unore3a 4yucToThl raMer.

AHanmsupytomee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HACIeIOBaHMUS.
Pacuierienre npu3HaKOB MPU HETIOJIHOM JOMUHUPOBAHUH.

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

CueruieHHOe HacienoBaHue npuszHakoB. Pabotel T. Moprana. CuerieHHOe
HACJICJOBAHUE TE€HOB, HAPYIICHHE CLEIUICHUS MEXAYy TIe€HaMH. XPOMOCOMHas
TEOPUs HACIECACTBEHHOCTH.

['eneTuka nosia. XpoOMOCOMHBIM MEXaHU3M OMpPEAEICHUS Moja. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TIeTeporameTHbId IM0J. ['eHeTnueckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HacnenoBanue nmpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neioTponust — MHOKECTBEHHOE JCUCTBUE
reHa. MHOXECTBEHHBI ajulenn3M. B3anMoAencTBUE HEaUIEIbHBIX TI'E€HOB.
KommnementapHocts. Onuctas. [Tomumepus.

['eHETHYECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, >KUBOTHBIX W 4YEJIOBEKA, a
TaKKe (PU3MOJOTHYECKUX MPOLECCOB, TMOBEACHHUS M KOTHUTHUBHBIX (DYHKIIHMA.
['eneTnueckre MeXaHU3Mbl CUMOMOT€HE3a, MEXAaHU3MbI B3aUMOJEHCTBUS «XO35TUH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTWdyeckue acmeKThl KOHTPOJS |
W3MEHEHHS HACJIEICTBEHHON MH(OPMAITUU B TTOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JdeMmoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabmuubr u cxemsl: «IlepBoiii 1 BTOpOit 3akoHbl Menaens», « Tpetuit 3axkoH
Meunnens», «AHanu3upymrouiee ckpemuBanue», «HemomHoe ToOMUHHpOBaHUEY,
«CrierieHHOE HAcJIeIoBaHWE TPU3HAKOB Y Jpo30duibl», «l'eHeThka TmoJay,



«Kapuotun uenoBeka», «Kapuotun apozodpunb», «Kapuotunm OTHIBD,
«MHOXEeCTBEHHBIN ajIenu3m», «B3auMoaeicTBUE T€HOBY.

O6opynoBanue: MOAENb IS JEMOHCTpPAIlMUd 3aKOHOB €IMHOOOpasws
rUOpHUIOB TIEPBOTO TIOKOJICHUS M PACHICIUICHUS MPU3HAKOB, MOJEIb s
JIEMOHCTPAllMM 3aKOHA HE3aBHCUMOIO HACJIECIOBAHUA IIPU3HAKOB, MOJEIb IS
JIEMOHCTpAllMM CILEIJICHHOTO HACIEIOBAaHUS IMPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKpornpenapar: «JIpozodumnay.

IIpakTnueckass padora «M3ydeHwe pe3yiabTaTOB  MOHOTHOPHIHOTO
CKpEIIMBAHUSA Y APO30(PHITBD».

IIpakTnueckass pab6ora  «M3ydeHue  pe3ylbTaTOB  JUTHOPHIHOTO
CKpEIIMBaHU Yy APO30(PUIB».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumopeiicTBue TreHOTHMIA W cpenbl Ipu  ¢GopMUpOBaHUU (EHOTHIIA.
N3MeHYnBOCTh IpU3HAKOB. KauecTBEHHbIE M KOJUYECTBEHHBIC NMPU3HAKU. BUabl
W3MEHYMBOCTH: HEHACJICACTBEHHAS U HACJICICTBCHHASI.

Moaudukanuonnass U3MEeHYMBOCTh. Ponb cpeasl B (OpMUpPOBAHUU
MOAM(PUKALMOHHON M3MeHunBOocTH. HopMa peaknuu npusHaka. BapuanroHHBIN
psan u BapuarnmonHas kpuBasi (B. Moranncen). CoiicTBa Moau(uUKalmOHHON
W3MEHYMBOCTH.

['eHoTHNIMYECKass M3MEHUYMBOCTh. CBOMCTBA T€HOTUIHNYECKON N3MEHYHUBOCTH.
Buapl reHOTUTIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOnHaTuBHAs W3MEHYMBOCTH. Mei03 M TOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYUBOCTH. POJIb KOMOMHATUBHON N3MEHYUBOCTH B CO3JaHUH
TCHETUYECKOr0 pa3Ho00pa3us B Mmpejieiax OJTHOr0 BUIA.

MyTtanmonHass M3MEHYMBOCTh. BuHIbl MyTanuil: TE€HHBIE, XPOMOCOMHBIC,
reHoMHble. CIOHTaHHBIE W  MHIAYUHUPOBAHHBICE MyTaluu. SnepHble H
HUTOIUIa3MaTuYeckue mMyTtanuu. CoMaTHYeCKHUe W TOJIOBble MyTaluu. [IpuunHbI
BO3HUKHOBEHUS MyTalnuid. MyTareHbel W WX BIHWSHUE Ha OpPraHUu3MBL.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMPOIEcca. 3aKOH TOMOJIOTMYECKUX PSIO0B B
HacienctBeHHo u3MenunBoctu (H.W. BaBunoB). BHesnepHass W3MEHUYMBOCTH U
HACJICACTBEHHOCTb.

Onueenemuxa U INUSEHOMUKA, PONb  INUSEHEMUYeCKUX Hakmopos 8
HACNe008aHUU U UBMEHYUBOCMU (DEeHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOB.

JdeMmoHcTpanuu

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

Tabmuet u cxeMbl: «Buael  um3MeHUMBOCTHY», «MoauduKarmoHHas
U3MCHYHUBOCTEY, «KomOnHaTHBHAs W3MCHYHUBOCTHY, «Meios,
«OmnogotBopeHuey, «I'eHeTnueckue 3a00aeBaHus YeI0BeKa», « Buapl myTarmii.



OOopynoBaHue: XKUBbIE W TepOapHBIC AK3EMIUISIPHl KOMHATHBIX PacCTCHHH,
pucyHku (dpotorpadum) )KUBOTHBIX C PA3TUYHBIMUA BHIAMHA U3MEHYUBOCTH.

JlaGopaTopHhasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON M3MEeHYMBOCTU. I[locTpoeHue BapualMOHHOrO psga U
BapUALMOHHON KPUBOWY.

IIpakTuyeckass padora «Mytamuu y aApo3o¢uiasl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uvenoBeka. MexayHapoaHas IporpaMMa HMCCIEAOBaHUS T€HOMa
yenoBeka.  MeToabl  M3y4YeHUs ~ TEHETMKH  YEJOBEKAa:  I'€HEaJOTMYECKUU,
OIM3HEIOBEIH, IIMTOrC€HETUYECKU, MOIMYJISIIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-TEHETUYECKHM. CoBpemeHHOE ONPENEIICHUE TE€HOTHIIA:
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIJIE C IOMOIIBIO
[TI[P-ananu3a. HacnenctBeHHble 3a0051€BaHus YelloBeKa. | eHHbIE U XPOMOCOMHBIE
OoJsie3HU dYenoBeka. boyie3HW ¢ HACENCTBEHHOM MPEeapacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIUHCKOW T€HETHKHA B MPEAOTBPALICHUU U JICYEHUH T€HETHYECKHUX
3a00JieBaHUI 4YelloBeKa. MeauKo-reHeTUueckoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIETKU. [IoHSATHE «T€HETHYECKOTO Tpy3a». ITUUECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peIlaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['eneTtnueckue (akTOpbl TOBBIIICHHONW YYBCTBUTEJIBHOCTH YEJIIOBEKAa K
(bU3NYECKOMY U XMMUYECKOMY 3arpsi3HCHHUIO OKpYsKatolen cpesnl. ['eneTnueckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K MTAaTOJIOTUsIM.

JeMmoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun denmoBeka», «MeToabl U3ydeHUs] TEHETUKH
yesjoBekay, «I eHeTnyeckue 3a00I€BaHUs YEIOBEKay.

IpakTuyeckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cenekuusi OpraHu3MoB

JomMecTukanuss W CeJeKUHUs. 3apOKICHUE CEIEKIMH U JIOMECTHUKALIMH.
VYuenue H. W. BasunoBa o IleHTpax MNpPOUCXOXIEHUS W MHOrooOpasus
KYJIbTYPHBIX pacTeHUil. Ponb ceneknuu B CO3JaHMM COPTOB PACTEHHN U TOPOL
*kuBOTHbIX. CopT, mopoaa, ITaMM. 3aKOH TOMOJOTMYECKMX PSIIOB B
HaciaeAcTBeHHOM wm3MmeHuuBoctd H. WM. BaBuioBa, ero 3HadeHue A
CEJICKITMOHHOM PabOTHI.

Metonbl cenekuMOHHON paboThl. McKycCTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBUY AJIbHBIN. Ortansl KOMOMHAIIMOHHOU CCJICKIINU. HUcneiTanue
npousBoauTeNed MO MOTOMCTBY. OTOOp MO TEHOTHUIy C TIOMOIIBIO OIICHKH
¢dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY C oMoIbio aHanu3a JIHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ ~ CEJICKIIMOHHOW  paboTHI.
PanuanMOHHBIN U XUMUYECKUNW MyTareHe3 Kak UCTOYHUK MYTalUil y KyJIbTYPHBIX



dbopm opranm3moB. Vcrmonb30BaHME TEHOMHOTO PEIAKTHPOBAHUS W METOOB
pexomOunanTHbIX JJHK 1151 momydyenus ncxoqHoro Matepuana st CEJIEKIHH.

[TomyueHune MOJIUIUIONIOB. BuyTtpusugoBas THOpUIN3AIINS.
bnuskopoACcTBEHHOE — CKpellMBaHWe, wWid  WHOpuauHr.  HepoactBenHoe
CKpelIMBaHue, Wid ayTOpuauHr. ['erepo3uc u ero mnpuuuHbl. Mcnonb3oBaHue
rerepo3uca B cenekiuu. OtnanéHHas rudbpunuzanus. [Ipeogonenue Oecruiogus
MEKBUJAOBBIX THOPUAOB. JIOCTHKEHHS CEIEKIIMU PACTCHUMN U KUBOTHBIX. «3enéHas
DesonoyuUs».

CoxpaHeHre U U3yYEHUE T'€HETHYECKUX PECYPCOB KYJIBTYPHBIX PACTECHUHN U
UX JUKUX pOAMYEH I CO3JaHUS  HOBBIX COPTOB M THOpPUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJBTYp. H3yuenue, coxpaneHue u  ynpaeieHue
2eHemuUYeCKUMU pecypcam CenbCKOXO3AUCMBEHHBIX U NPOMbBICTIOBbIX HCUBOMHBIX
8 Yenax YIVHUeHUs CYueCmeyiomux U co30anusi HO8blX HOpPoo, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosuvlx uoetl U nepcneKmueHbiX MexHoI02UlI.

JleMoHCcTpauumn

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

Tabnuibl u cxembl: «L{eHTpBI TPOUCXOKIECHUS 1 MHOTO00pAa3usi KyJIbTYpPHBIX
pacTeHui», «3aKOH T'OMOJIOTMYECKUX PSIAO0B B HACIEACTBEHHOW M3MEHYMBOCTHY,
«Metogpl cenexkuumn», «OTnanénHas rudpuauzanus», «MyTrareHesy.

JlabopaTopHasi padora «/3yueHrue cOpTOB KyJIbTYpPHBIX PACTEHUUA U MTOPOJ
JIOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIMU PACTCHUIN.

IpakTnuyeckas padora «lIpuBnBKka pacTeHuN».

Ikckypcusi «OCHOBHBIE METOJbl U JIOCTHKCHHS CEJICKIMHW PAaCTeHUl u
YKUBOTHBIX (Ha CEJIEKIITUOHHYIO CTaHIIHIO, IJIEMEHHYIO bepmy,
COPTOMUCTIBITATENLHBIN y4acTOK, B TEIUIMYHOE XO34MCTBO, B JIaDOpaTOPHIO
arpOyHUBEPCUTETA WJIM HAYUYHOTO LICHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOTHS

OOBEeKThI, HCHOJIb3yeMble B OHWOTEXHOJIOTHMH, — KJIETOYHBIE U TKAHEBBIC
KYJbTYPBbI, MUKPOOPTaHU3MBI, ux XapaKTEepUCTHKA. TpaauimonHas
OMOTEXHOJIOTHSI:  XJIeOOMeUeHne, TOMyYeHUE KHCIOMOJIOYHBIX IMPOIYKTOB,
BUHOJENHe. Mukpoouonoruueckuii cunre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
texHosorui. [IpousBoacTBO O€sika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEeXHOJIOTMI U MHCTPYMEHTOB IEJIEHANPABICHHOTO U3MEHEHUS U
KOHCTPYHUPOBAHUSI TEHOMOB C IEJIbIO MOJYUYEHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
CoJiep KaIluX HE BCTPEUAIOIINECS B IPUPOIe OMOCUHTETHUECKHUE Y TH.



Kierounasa unxeHepus. MeTonsl KyJIbTypbl KIETOK U TKaHEW PACTECHUU H
KUBOTHBIX. Kpuobanku. ComaTtudeckass ruOpuAu3alUs W  COMATHYECKUN
sMOpuorene3. lcnonb3oBaHue ramioujioB B CeJlEKUUH pacTteHuil. [lonyuenue
MOHOKIOHANbHBIX anmumei. Hcnonvsosanue MOHOKIOHAbHBIX U NOJUKIOHATbHBIX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpEHUE. PeKoHCTpyKIus
AWLIEKIETOK U KJIOHUPOBAHUE KUBOTHBIX. METOA TpaHCIUIAHTALIMM SJI€pP KJIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DA3MHONCEHUSL CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOocOMHass W TE€HHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha H
koHcTpyupoBanue pekomouHanTHbix JIHK. Cozoanue mpanceennvix opeanuzmos.
JlocTmkeHnss W = NEPCHEKTHBBI  XPOMOCOMHOM W T'€HHOM  MHXXECHEPUH.
DKOJIOTUYECKHE U ATUYECKUE MTPOOJIEMbI T€HHON NHXKEHEPUU.

Menununckue OuotexHonoruu. [loctrenomuas nudponas meaununa. [T1P-
JUarHocTuka. MeraOOJOMHBIM aHajau3, TEeHOLIGHTPUYECKUHM aHaliu3 MpoTeoMa
YyeJaoBeKa JUIsl OLUEHKH COCTOSIHHS €ro 310poBbf. VICIOJIB30BaHHME CTBOJIOBBIX
KieTok. TapretHas Ttepanusi paka. 3D-Omoumkenepus mansg  pa3pabOTKU
(GyHAaMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3AaHMS KOMILIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJOTUH TPEXMEPHOTO OMONPHUHTUHIA U cKapQosauHra
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3nanue BEKTOPHBIX BaKIMH C IEJbI0 O0ecreuyeHus] KOMOMHUPOBAHHOU
3amuThl OT Bo3Oyauteneid OPBU, ycTaHoBiieHHE MOJIEKYJSPHBIX MEXaHHU3MOB
dbynkunonuposanusi PHK-conepkamux BUpYCOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHuUs YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabnuupl u cxemsl: «Mcnoab30BaHE MUKPOOPTAHU3MOB B MPOMBIIIIIEHHOM
pOU3BOJCTBEY, «Kiletounas nHxxenepus», «I eHHass HHKEHEPUD».

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUM.

IIpakTnueckas padora «llonyyeHre MOJTOYHOKUCIBIX TPOAYKTOBY.

IKCKypcusi «bHOTEXHONOTMS — BaXHEWINAas IPOU3BOJAWUTENIbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJOTUYECKOE TPOU3BOICTBO)».

11 KIIACC

Tema 1. 3apoxneHue W pa3sBUTHE 3BOJIOLHOHHBIX NpeACTABJICHHUN B
omnosioruu

OpomonmonHas Teopust Y. JlapBuna. Ilpenmnocbuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb u HayuyHas aesrenbHocTh Y. JlapBuHa.

JIBrKy1Me cuitbl 3BOJIOLMH BUIOB 110 Y. J[apBuHY (BbICOKasi MHTEHCUBHOCTh
pa3MHOXKEHHUSI OpPraHM3MOB, HACJEACTBEHHAs HM3MEHYMBOCTh, Ooppba 3a
CYILIECTBOBAHHE, ECTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).



Odopmiienne cuaTeTHUeckoir Teopuu dBomonuu (CTD). HedTpanbHas
teopusi sBomonuu. CoBpeMeHHas JBOJIOIMOHHAs Ouoyiorusa. 3HayeHUe
HBOJIFOLIMOHHOW T€OPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JdeMoHCTpauU

[Toptpetsl: Apuctotens, K. JIunnen, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK.
Kiosnwe, Y. Hapsun, C. C. YerBepuxos, 1. . HImansraysen, Ix. Xonaein, /. K.
benses.

Tabmuubr u cxembl: «Cucrema sxuBoil mnpupoabl (mo K. Jlunuero)y,
«Jlectnuna xuBbIX cymectB (o Jlamapky)», «Mexanusm GopMupoBaHHUs
MPUCHIOCOOJNIEHU y pacTeHuit U KUBOTHBIX (mo Jlamapky)y», «Kapra-cxema
MmapuipyTa nyremectsus Y. lapsunay, «Haxonku Y. JapBunay, «Dopmbl 00pbObI
3a cymectBoBaHue», «llopoasl romyoei», «MHorooOpaszue KyJIbTypHBIX (opm
KarycThl», «[1opojpl JOMaITHUX KUBOTHBIX», «Cxema 00pa3oBaHMs HOBBIX BUOB
(mo Y. J[lapBuHy)», «Cxema COOTHOIICHUS JABWXKYIIUX CHUJ SBOJIOLHUNY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH SBOJTIOLIHI.

Tema 2. MuKpo3BoOIIOLHSA U €€ Pe3yJIbTATHI

[TonynsAuus Kak 3JIeMEHTapHas €IWHULA 3BOTOUUH. COBPEMEHHBIE METOIbI
OLIEHKM TE€HETUYECKOT0 pa3HooOpa3zus M CTPYKTypbl Homyssiinuid. V3meHeHue
reHo()oH/a TOMYyJSIIMA KaK »3JIEMEHTApHOE 5SBOJIOLMOHHOE SIBICHHUE. 3aKOH
reHeruueckoro paBHosecus [xx. Xapau, B. BaitnOepra.

DneMeHTapHble (aKTOpbl (ABUXKYIIME CHJIbI) HBOIIOLMH. MyTallMOHHBIHN
npouiecc. KomOunatuBHas wu3MeHuuMBOCTh. Jlpeid reHOB — ciydaiiHbie
HEHAIpaBJICHHbIE W3MEHEHMsS 4acTOT ajiened B momymamusx. Oddexr
ocHOBaTensd. Iggexm oOymuiiounoco zoprviuwika. CHUdICEHUe 2eHemuueckKo2o
paznoobpazus: npudunsl u cireocmeus. llposenenue s3gpgpexma Opetigha cenos 6
oonvuwux u  manvlx  nonyiayusx.  Murpauun.  M3omAuMs  mOMyssIuii:
reorpadudeckas (mpocTpaHCTBEHHAs ), OMoJIoTUYecKasi (PEernpoyKTUBHAS).

EctecTBenHbIii oT00Op — HampaBiswiomuii ¢akrop sBomonud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIMWA, CTAOWJIM3UPYIOIIUN,  pa3pbIBAOLIMIMA
(nm3pyntuBHbIf). [lomoBoit 0TOOp. BO3HMKHOBEHHE W HBONIOIUS COLUATBHOTO
MOBEJICHUS] )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KaK  pe3yJabTaT  MHKPOIBOJIIOLMH.
Bo3HukHOBeHHME ~ MpUCMOCOOJIEHWH y  opraHm3MoB.  Apomopdo3bl U
uanoanantauuu. Ilpumepsl npucnocoOieHuit y opraHu3mMoB: MOp(OIOrHYECKue,
dbusnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCHUTEIBHOCTD
IPUCTIOCOOTIEHHOCTH OPTaHU3MOB.

Bun, ero xkputepum u cTpykTypa. BumooOpa3zoBaHune Kak pe3yiabTaT
MUKpPOdIBOMTIOIMHU. M3omsiust — kimodeBor (akTop BumgooOpazoBanusa. [lytu u
CIIoCOObI BUJI000pa30BaHMUS: aJJIONaTPUYECKOe (reorpacduueckoe),



CUMIATPUUIECKOE (3KOJIOTUYECKOE), «MTHOBEHHOE (monuIUIOnIU3anus,
rudpuanzaiys). JJIMTenbHOCTh BOTIOIMOHHBIX MTPOIECCOB.

Mexanu3mbl GOpPMUPOBAHUS OMOIOTHIECKOTO Pa3HOO0pa3Hsl.

Ponb  »BONIONIMOHHONW OWOJOTMM B pa3pabOTKE HAy4YHBIX METOOB
coxpaHeHusi 6ropazHo00pasusi. MUKPOIBOMIONUS U KOIBOIIOIUS MApa3UTOB U UX
x03s1eB. Mexanu3mbl (OPMUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBOBI C HEM.

JdeMoHCTpaMuK

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

Tabmuubl u cxembl: «MyTanmoHHass M3MEHYUBOCTHY, «llomynsimonHas
CTpYKTypa BUaa», «Cxema MposiBJIeHUs 3aKoHa Xapan—BaiinOepray, «IBumwxyiue
CWJIbl HBOJIIOLUNY, «DKOJIOTMYECKass M30JSLUs MOMYJISAINI CeBaHCKOU (openmy,
«['eorpauueckass W30JSALUS  JIMCTBEHHUIBl CHUOMPCKOW W JIMCTBEHHHULIBI
naypckoi», «IlomysiMoHHbIE BOIHBI YUCIEHHOCTH XUIITHUKOB U XKEPTB», «Cxema
JNEUCTBUS €CTECTBEHHOro o0T00pa», «®Popmbl OOpHOBI 3a CYIIECTBOBAHHE),
«aaycTpranbHblii MenaHu3M», «OKuBble UCKomaemblie», «[IOKpOBUTEIBCTBEHHAS
OKpacka KUBOTHBIX, «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«®uznonoruueckue aaanrauuny, «lIpucnocobieHHOCTh OpraHu3MOB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukm», «CTpyKTypa BuAa B
npupozae», «CrnocoObl BuaooOpa3zoBaHus», «Il'eorpapuyeckoe BuA00Opa3zoBaHUE
TPEX BUJAOB JaHIBIIICH», «IKOJOTMUECKOE BHUA000pa30BaHUE BUIOB CHUHUID,
«ITomumnnouasl pacteHuit», «KamycrHo-peneunbiii ruOpu.

O6opynoBanue: repbapun pacTeHU, KOJUIEKIIMA HACEKOMBIX, Uydelia MTHIL |
3Bepeil C MpuUMepaMu pa3IUYHBIX MPUCIIOCOOJICHUH, Yydesa MTHI[ W 3Bepei
pa3HBIX BHJIOB, TrepOapuM pacTeHUW OJM3KUX BUIOB, OOpPa30BaBIIUXCS
Pa3IMYHBIMU CIIOCOOaMHU.

JlabopaTtopnasi paGora «BblsiBIeHHEe W3MEHYMBOCTH Y OCOOEH OJIHOTO
BUI».

JlaGopaTtopnass  pa6ora  «llpucmocoOneHuss  OpraHu3smMOB UM UX
OTHOCHUTEJbHAs 1IEIeCO00Pa3HOCTDY.

JlaGopaTopnasi paGora «CpaBHeHHWE BHUJOB IO MOP(OIOTHIECKOMY
KPUTEPHUIO».

Tema 3. Makpo3BoIIOLNS U €€ Pe3yJIbTaThl

Metonbl  M3ydeHHS MaKpOdIBOMIONUHU. [lajmeoHTonOrmyeckue MeTO[bl
uzyyeHus: oHBomooinuu. Ilepexonnbie ¢opMbl W (QUIOTEHETUYECKUE  PSAbI
OpraHU3MOB.

buoreorpaguyeckue Metonsl u3ydeHus sBoironuu. CpaBHeHHe GIOpBl U
dbayHbl MaTepuKOB U OCTpOBOB. buoreorpaduueckue obmactu 3emmn. Bumbl-
SHAEMUKHU U PEJIUKTHIL.



OMOpPUONOrYECKUe U CPAaBHUTEIHLHO-MOP(OIOrHUECKHEe METOAbI U3YyYeHUs
BOMIOLMU. ['€HeTMYecKue MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX  HOBIIECTB. [ 'OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbl.
PynuMentapubsle  opraHbl M araBU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,
OMOXMMHUYECKHUE W  MaTeMaTHYEeCKUE  METOJbl  W3Y4YEHHUS  HBOJIIOIUU.
['omonornynsie TeHbl. COBpPEMEHHBIE METOMABI MOCTPOCHHUS (PHIOTeHEeTHYECKIX
JIEPEBBEB.

XpOMOCOMHBIE MyTallX U SBOJIIOIUS TEHOMOB.

OO01mMe 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKYuU.
HeobOpatumocTs 3Bomtonnu. AfanTuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB
HBOJIIOLU Y.

JleMoHCTpanun

[Toptpetsi: K. M. bap, A. O. Koanesckuii, @. Mromiep, 3. ['ekkelb.

Tabmunpl U cxeMbl: « OUIOTEHETUYECKUI P JIOMIAIN», «ApPXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromnedans»,  «Punnodutsr»y,  «CemeHHBIE
NanopoTHUKW», «buoreorpapuueckue 30HbI 3emun», «Jlpeil) KOHTHHEHTOBY,
«Penuktey, «HavanpHble cTaauu 3MOPUOHAIBHOIO PA3BUTUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHATOTMYHBIE OpraHbDy, «PyIHUMEHTHI,
«ATaBU3MBI», «XpOMOCOMHBIE HAaOOpHl 4YelOBEKa M MMMMaH3e», «[aBHbIe
HaIIpaBJICHUS 3BOJIIOIUNY, «O011I1e 3aKOHOMEPHOCTH 3BOJTFOLIHI.

OO6opynoBaHue: KOJUIEKIIMU, TrepOapuu, MYJSKA HCKOIMAEMBIX OCTaTKOB
OpPTraHU3MOB, MYJISI’KU TOMOJIOTHYHBIX, AHAJOTUYHBIX, PyJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

Hayunble TUNOTE3bl MNPOUCXOXKIEHUS >KU3HM Ha 3emie. AOuUOreHes u
naHcrepmusi. [JloHayuHble IpeaCTaBICHUs O 3apPOKICHUU JKU3HU (KPEAlMOHU3M).
['unore3a NOCTOSHHOTO CaMO3apO’KICHUS KU3HU U €€ ONpOBEpKeHKE ornbITamMu .
Penu, JI. Cnannannanu, JI. [1actepa. [IporcxoxaeHue >ku3Hu U aCTPOOHOIIOTHS.

OcHOBHBIE JTaIlbl HEOPTaHUYECKOU ABOJIIOLUH. [ImanerapHas
(reonmoruueckasi) SBOJIONUSA. XHUMHUYECKass OHBOJIONMSA. AOWOTCHHBINM CHHTE3
OpraHnyeckux BemecTB u3 Heoprannudeckux. Omeir C. Mumiepa m I'. Opm.
OOpazoBanue monuMepoB u3 MoHomepoB. Koarepsatnas rumoresa A. .
Omnapuna, TumoTe3a nepBuIHOro OyiapoHa JIx. XomnaeitHa, TeHeTHUECKasi TUIIOTE3a
I'. Ménnepa. Pubosumsl (T. Yek) m rumoreza «mupa PHK» V. T'mnbepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

HUcropuss 3emuin U Meroabl €€ u3ydeHHs. lVIcKomaemble OpPraHHYECKHUe
octaTkd. ['eoxponosmorus u e€ w™eronpl. OTHOcUTENbHAsE U abCOJIOTHAs
reOXPOHOJIOTHUs. I'€0XpOHOIOrHYecKast KaJla: 30HbL, 3pbl, HEPHOBI, SITOXH.



HauvanbHbie 3Tanbel opraHnueckor »HBoaOnMU. [losgBieHne u 3BOTOLUA
MEPBBIX KIETOK. DBOJIIOIHUA MeTa0oin3Ma. BOZHMKHOBEHUE MEPBBIX YKOCUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTIIEHKM KaK aHaJIOT MEepPBhIX Ha 3eMJjie COOOIIECTB.
Crpomaronutsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpPYCOB. lIponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX I'PYNI MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Talbl ABOJIOUUUA BbICIIUX pacTeHUuH. OCHOBHBIE apoOMOPGO3bI
pactenud. Beixonm pacteHuit Ha cymry. [losiBieHHe CIIOPOBBIX pACTCHUH U
3aBoeBaHre uMU cymu. CemeHHble pacTeHus. [IponcxXoxaeHrne NIBETKOBBIX
pacTCHUM.

OCHOBHBIEC ATalbl ABOJIONUHU >KUBOTHOTO Mupa. OCHOBHBIE apoMOp(o3bl
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuil B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBbie XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIIONUA TTO3BOHOYHBIX.
[Ipoucxoxnenue ampubuii u pentwimid. IIponcxoxaeHrne MICKONUTAOUIMX U
ntui. [lpunnun kimodeBoro apomopdosza. OcBoeHue OECIO3BOHOYHBIMU U
MMO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

Pasutne xu3HM Ha 3eMje MO 3paM W MepuoiaM: apxeu, MpPOTEPO30i,
najgeo30i, Me3030M, KaitHo30¥. OOm@as xapakTepucThka KiuMara U
reoJoruyeckux mpoueccoB. [losiBIeHME M pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrieoOpa3oBaHue: €ro yCJIOBUsI M BIUSIHUE HA Ta30BbIM cOCTaB aTMOC(eEpHI.

MaccoBbie BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIOro. [IpuunHel u
CJIEICTBUS MAacCOBBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €ro
ocobennoctu. [Ipobrnema coxpanenusi 6Mopa3HO0Opa3us Ha 3eMIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. IlpuHuunel kiaccudukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUUYECKHUE TPYIIIBI OPTaHU3MOB.

JleMmoHcTpanuu

[Toptpetsi: ®@. Penu, JI. Cnannanuanw, JI. [Tactep, . 1. Meunukos, A. U.
Omapun, JIx. Xonaenn, I'. Ménnep, C. Mumnep, I'. IOpu.

Tabnuiel u cxembl: «Cxema omnbita @. Penny», «Cxema onbita JI. [Tactepa mo
M3YUYCHUIO CaMO3apoKIeHUsl Xu3Hm», «Cxema ombita C. Mwmmuiepa, I'. FOpuy,
«JTanbl ~ HEOPraHWYECKOW  3BoouUM», «l'eoxpoHoOrMYecKass  IIKaliay,
«HauanpHble 3Tarbl OPraHUYECKOW IBONIONUNY», «CxeMa 00pa3oBaHHsS 3YKApUOT
nyTéM cumoOuorenesa», «Cucrema KuBoW mnpupoAs», «CTpoeHHE BUPYCaAy,
«Apomopdosel  pacTeHuil», «PunHmOGUTE), «OIHOKIETOYHBIE BOJIOPOCINY,
«MHoOTrOoKIeTOuUHbIE BOAOpOCHNY», «Mxu», «llamopoTHukn», «l'onoceMeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHUi», «(Cxema pa3BUTUA KUBOTHOIO
Mupay, «ApoMopdossl KUBOTHBIXY», «lIpocteiimmey, «KuUIIEYHOMOTOCTHEIE,
«IInockue 4EPBUY, «UnEeHUCTOHOTHEY, «PBIOBIY, «3€MHOBO/IHBIEY,



«IIpecmbikaromuecsy», «lItnusyy, «Muekonuraromue», «Pa3Buthe XuzHuU B
apXeucKom spe», «Pa3BuTHE )KU3HU B MPOTEPO3OUCKON Ipey, «PasButue xu3Hu B
IaJIC030MCKOM 3pe», «Pa3BuThe KU3HU B ME3030MCKOM 3pe», «Pa3BuTne Ku3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsi CUCTEMA OPraHUYECKOTO MUPaY.

O6opynoBanue: repObapuu pPACTEHU pa3IMYHBIX OTHAENOB, KOJJICKIIUH
HAaCEKOMBIX, BJIAKHBIC IIPENApPaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIUN
UIJIOKOKMX, CKEJIETbl II03BOHOYHBIX JKMBOTHBIX, Yyyela ITHUL U 3BEpEW,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMBbIX, MYJSDKH OPTaHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHasa  saboparopHas paGora «MoaenupoBaHUE — ONBITOB
Muiepa—tOpu 1o n3y4eHu0 abMOr€HHOTO CUHTE3a OPraHUYEeCKUX COCIMHEHUN B
NepBUYHON aTMochepey.

JlabopatopHass padora «/I3ydyeHHe M OINKCAaHHE MCKOMAEMBIX OCTaTKOB
JIPEBHUX OPTaHU3MOB.

IIpakTnueckass padora «M3ydeHne OCOOCHHOCTEM CTPOCHUSI pacTECHUM
Pa3HBIX OTAEIIOBY.

IpakTnueckas padora «/3yueHre oCOOEHHOCTEW CTPOEHUSI TO3BOHOYHBIX
YKABOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOTeHe3

Pa3znensl u 3agaun aHTPONOJIOTHU. METOIBI aHTPOTIOJIOTUH.

CraHoBIEHHE TPEACTABICHUN O MPOMCXOXKICHHM YEJIOBEKA. PenurmnosHsle
BO33peHUs. COBpEMEHHBIE HAYYHBIE TEOPHH.

CX0ZCTBO YenoBeKa ¢ KUBOTHBIMU. CHCTEMaTHYECKOE MTOJIOKEHUE YEIIOBEKA.
CBuzeTenscTBa  CXOJACTBA  YEJIIOBEKA € JKMBOTHBIMU:  CPaBHUTEJIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU31M0I0r0-OMOXUMHUYECKHUE,
noBesieHueckre. OTanyus 4enoBeKa OT )KUBOTHBIX. [IpSIMOX0XKIEHNE N KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE roJ0OBHOrO MO3ra U BTOPOM CUTI'HAJIbHOU
CUCTEMBI.

JIBrokymme cuiibl ((akTOpbl) aHTPONOreHe3a: OUOJIOrHYeCcKre, COllUaIbHbIE.
CooTHolIeHNEe OMOJOTUYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcCHOBHBIE CTaJAMM aHTpoIoreHe3a. PaHHue 4YenoBEeKOOOpa3Hble O0E3bSHBI
(TIPOKOHCYJIBI) ¥ pAHHUE MTOHTHJIBI — OOITHE TPEIKH YeTI0OBEKOOOPA3HBIX 00€3bsH U
JToJed. ABCTPAJIONUTEKU — ABYHOTME MPEAKU JroJel. YeroBeK yMelblil, IepBbIe
M3TOTOBJICHUS OPYAUM Tpyaa. YenoBek NpsIMOXOAALIMNA U IEPBBIA BBIXOJ JIKOJAEH
3a  npenensl  Adpuku. YenoBek reipenbOeprckuil —  0o0OmME  MpeNoK
HEaHIEPTaJIbCKOT0 YEJIOBEKA U YEJIOBEKA Pa3yMHOro. YeloBeK HEaHAEePTAIbCKUN
KakK BHJ JIFOJEH XOJOJHOTO KiMMaTra. YeloBeK pa3yMHBIM COBPEMEHHOTO THIIA,
JICHUCOBCKHMI 4EJOBEK, OCBOEHHE KOHTHHEHTOB 3a mpeaenamMu Adpuku.
[TameoreHeTrka 1 NajgeoreHOMHUKA.



OBOMIONMS COBPEMEHHOTO 4YelloBeKa. EcTecTBEeHHBIH OTOOpP B MOIMYJISIIHIX
yenoBeka. MyTannoHHBIH Tporecc M noaumopdusM. [lomymsiuoHHbIE BOJHBI,
npeiid reHoB, mMurpanus U «3(pQPeKT oCHOBATENs» B MOIYJISAIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. [loHarue o pace. bosblume pacel: eBponeouaHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBaTOpUalibHAs),  MOHTOJOUIHAs
(a3maTcko-aMepuKaHcKas). BpemMs u myTu paccelieHHs 4YelnOoBeKa IO ILJIaHETe.
EnuHcTBO  dyenoBeueckux — pac. HaydHas  HECOCTOSTENBHOCTh  pacu3Ma.
[Ipucnoco6eHHOCTh YeNoBEeKa K pa3HbIM YCIOBHUSIM OKpYKalolehd Cpeabl.
Bnusnue reorpadguueckoil cpeapl W apeiida reHoB Ha MOPQOJOTUIO U
(U3HOJIOTHIO YETIOBEKA.

MexaucuviiiHapabple  MeTolbl B (usnueckoil  (OMOIOTHYECKOM)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS ~ AHTPOINOJIOTUS U MAJCOaHTPOMOJIOTHS
YeJIOBEYECKUX MOMYJIAUi. bruoconuanbHble UCCIEAOBAaHUSA MPUPOIBI YEIIOBEKA.
HccnenoBanre KO3BOTIOLMH OUOJIOTHYECKOTO U COLIMATIBHOTO B YEJIOBEKE.

JleMoHCcTpauumn

[Toptpersr: Y. {apsun, JI. JIuku, . . Porunckuii, M. M. I'epacumos.

Tabnuibl u cxembl: «MeTOoJIbI aHTPOTIOJIOTUNY, «[ 0JJOBHOM MO3I YeJIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsHBD, «CKeNeT dYeloBeKa M CKeJeT IIMMIIaH3e»,
«PynMMEHTBI U aTaBU3MBDY, «J|BIXKYIIME CUIIBI aHTPOIIOTEHE3a», « DBOJIFOIIMOHHOE
IPEBO  4YEIOBEKa», «ABcTpainonutTek», «UYenoBek  ymenwli», «YenoBek
NPSIMOXOIAIINIY, «JleHncoBCckuil yenoBek» «Heanaepranbipbny, « KpoMaHbOHIIBDY,
«IIpenku yenoBeka», «ITanbl SBOJTIOLNHU YEJIOBEKa», «Packl UeoBeKay.

OOGopynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TPEAMETOB MaTepualibHOU
KyJbTYpbl TpPENKOB 4YeJlOBeKa, penpoaykuuu (dororpaduu) KapTUH C
MUQOJIOTHYECKUMU U OHUOJICUCKUMH CIOKETAaMH TPOUCXOXKICHUS YEJIOBEKa,
dboTorpaduu Hax0IOK KCKOTIAEMBIX OCTATKOB UEJIOBEKA, CKEJIET YeJIOBEKa, MOJIENb
yepena 4YeJOoBE€Ka M ueperna IIUMMIIAH3€, MOJIeNIb KHUCTH YEJIOBEKAa U KHUCTHU
HIMMIIaH3€, MOJEIIA TOPCa MPEAKOB YEJIOBEKa.

JlaGopaTopnasi padora «l3yueHne o0COOEHHOCTEW CTPOEHHUS CKeJeTa
YeJIOBEKa, CBS3AHHBIX C MPAMOXOKICHUEM.

IpakTnueckas padora «3yueHne 3KOJIOrHYECKHUX aJallTalluil YETOBEKAY.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOLICHHUSIX OPraHU3MOB M
HA/IOPraHU3MEHHBIX CHCTEM C OKPY:Kaloleil cpeaoi

3apoxaeHre U pazButue 3kojoruu B Tpyaax A. I'ymGonbara, K. @. Pynse,
H. A. CesepuoBa, 3. I'ekkensi, A. Tencnu, B. H. Cykauésa. Pa3gensl u 3amauun
sK0J0THH. CBSI3b 3KOJIOTUU C APYTUMH HAyKaMHU.



Metoasl sxonoruu. I[loneBbie HaOmoneHUs. DKCIEPUMEHTHI B JKOJIOTHU:
npupojHble W JnabopatopHble. MoJenupoBaHUE B JKOJOTUHA. MOHHUTOPHHT
OKpY’KaroIIEH Cpeibl: JIOKAIbHBIN, pETUOHATBHBIN U TJI00ATbHBII.

3HaYeHUE DOKOJIOTMYECKUX 3HAHWW IS YEJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHNE KAaK OCHOBA CBS3€H YENOBEYECTBA C NMpUpoaoi. PopmupoBaHue
HKOJIOTUYECKOM KYJIBTYPbI U SKOJIOTMYECKON IPaMOTHOCTH HACEIEHHUS.

JleMoHCTpanun

[Toptpetsi: A. I'ymbonbar, K. ®@. Pynbe, H. A. Cesepiios, J. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr skonorum», «Meroasl 3Kkonoruny, «Cxema
MOHUTOPHUHIA OKPYXAIOLIEN CPEIbD».

JlabopaTopHas padora «3yuenue METOJIOB 3KOJIOTUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUS

DKOJIOTHYeCKHE (PaKkTOpbl U 3aKOHOMEPHOCTH X AeicTBus. Knaccupukanus
HKOJIOTUYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0ume
3aKOHOMEPHOCTH AEHCTBUS 3KoJIorHueckux (akropos. IIpaBuno munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBl.

Abuotnueckue (¢akropel. CBeT Kak sKojorumyeckuid (axrtop. JleilcTBue
pPa3HbIX YYaCTKOB COJIHEYHOT'O CHEKTpa HAa OPraHU3Mbl. DKOJIOTMYECKUE TPYMIIbI
pacTeHUN M JKUBOTHBIX II0 OTHOIIEHHIO K cCBeTy. CUTHAIbHAas poOJIb CBETA.
doTonepruoausM.

Temneparypa kak oskonorudeckuit (axrtop. JleiicTBue TemriepaTypbl Ha
opraHusMbl. [IoMKWIIOTEpPMHBIE 1 TOMOMOTEPMHBIE OPTAHU3MBL. JDBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocts kak skonorumdeckuid ¢daktop. Ilpucrnocobnenus pacteHuilt K
HoJIIepKaHuIo0 BoJHOTo OanaHca. Knaccudukanusi pacTeHH MO OTHOILEHHUIO K
Boze. [IpucnocoOnenust KUBOTHBIX K MU3MEHEHUIO BOJHOTO PEKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYyIIHAs, MOYBEHHA,
rlyOMHHasT  TOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  Du3uko-xumuyeckue
0COOEHHOCTH cpell oOuTaHusi opraHu3MoB. [IpucrmocoOneHuss OpraHu3MoB K
YKU3HM B pa3HbIX Cpeliax.

buonornyeckue putmbl. BHemHue W BHyTpeHHUE pUTMBL. CyTOYHbBIE H
roJu4yHble PUTMBL. [IprUCIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM M3MEHEHMSIM
YCIIOBHUM KU3HMU.

Kusnennsie Qopmbl opranuzMoB. [loHsiTHe O >KU3HEHHOW (Qopme.
XKuznennble POpMBI pacTEHUI: AepEBbs, KyCTAPHUKU, KyCTAPHUUKH, MHOTOJICTHHE



TpaBbl, OJHOJETHHE TpaBbl. JKW3HEHHBIE (POPMBI IKUBOTHBIX: THUIPOOHMOHTHI,
reoOnOHTHI, a3pOOHOHTHI. OCOOCHHOCTH CTpOEHUS U 00pasa KU3HH.

buotnueckune bakTopsI. Bunpr  OMOTMYECKMX  B3aUMOJEHCTBHIL:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMONO03 U ero (opmel. [lapasutusm, koomnepanus,
MyTyallu3M, KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). HeTpoduueckue
B3aUMOJICUCTBUS  (Tommyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTUYECKUX B3aWMMOJCUCTBUNM MJisI CYIIECTBOBAHUSI OPraHU3MOB B Cpeje
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKITIOYESHUS.

JdeMoHCcTpa MU

Tabmuubl U cxembl: «2konorudyeckue Qaxrtopb», «CBETOBOM CIEKTPY,
«IKOJIOTUYECKUE TPYIIHI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TeniIoKpoBHbIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE >KUBOTHBIE», «Du3nonornyeckue amanTanuu
KUBOTHBIX», «Cpembl o00WTaHUS OpraHu3MoB», «buonoruyeckue pUTMBIY,
«Kuznennole  Qopmbl  pactenmit», <« KuzHeHHbIe  (GOPMBI  KHUBOTHBIXY,
«DKOCHUCTEMA MIMPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenu
NUTaHUS, «XulHudecTBo», «llapasutuzmy», «KoukypeHuus», «CumMOuo3y,
«KommeHcanuszmy.

O6opynoBanue: repbdapuu pacTeHUW U IKUBOTHBIX, MPUCIOCOOJIEHHBIX K
BIIUSHUIO Pa3UYHBIX OKOJOTUYECKUX (PAKTOpOB, repdapuu CBETOJIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIOOUBBLIC, TCHEIIOOUBHIC U
TEHEBBIHOCJIMBbIE KOMHATHBIC PACTEHUS, repOapuu U KOJUICKIIMHU TEIIOJI0OUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uyuena MTHUIl U 3Bepeil, repdbapuu
pacTeHul, OTHOCSIMXCA K TUrpoduTaM, kcepoduram, Me30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJIEKIIMUA KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX cpeaax,
repObapu M KOJUICKIIMM PACTEHUH MW JKUBOTHBIX, OOJIAJAONIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHUSIM YCJIOBUM >KU3HM, repOapuu u
KOJUICKIIUU DPACTEHHM M >KUBOTHBIX PA3MUYHBIX KU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUACTBYIOIIUX B PA3JTMYHBIX OMOTUYECKUX B3aUMOICHCTBUSX.

JlaGopaTopnasi paGora «BpisBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BJIUSTHUIO CBETA».

JlaGopaTopnasi paGora «BpigBICHHE NPUCTOCOOJICHUNA OPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhD».

JlabopaTopnasi pa6ora «AHaTOMUYECKHE OCOOCHHOCTH PACTCHHUHN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. DKo10rusi BUAOB U MOIYJIAMH

OKOJIOTUYECKHE  XapaKTePUCTUKU  TOIYJISLHH. [Monmynsimua ~ Kak
Oounonornyeckas cucreMa. Poib HEOTHOPOMHOCTH Cpelbl, (PU3NIECKUX 6ApbEpPOB U
0COOEHHOCTEH OMOJIOTHH BUIOB B (DOPMUPOBAHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiiuid.  OCHOBHBIE TIOKa3aTeMM TOMYJISIUU: YHUCIEHHOCTb, IUIOTHOCTD,



BO3pDaCTHAasi M IIOJOBAasi CTPYKTypa, POXKIAEMOCTb, IPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUSL.

DkoJsioruyeckas CTpykrypa nomyiasinuud. OleHKa YUCICHHOCTH TOIMYJISIHHN.
JvHaMmuka momnyiasiuuu U €€ peryysiius. bHOTHYeCcKHi MOTEHUHAN MOIMYJISLIUU.
MopaenupoBaHue JUHAMUKU NOMyJsiuuK. KpuBble pocTa YMCIEHHOCTH MOMYJISIIUN.
KpuBbie BbDKMBaHMS. Perynsiius YUCICHHOCTH MOMYJSIUN: posib (PaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKHUE CTPATETUH BUOB (I- U
K-ctparerun).

[Tonsitue 00 sKoNOrMYecKoil Huie Bujaa. MectooOutanue. MHoromepHas
MoJenb dKosiornyeckon Humm Jx.M. XarunHcoHa. Pa3Mmepbl 3KOJIOrMyecKoun
Hu. [loTeHnmanpHas u peanu3oBaHHAs HUIIIH.

Bua kak cucrema nomynsuuid. Apeansl BUIOB. BUabl M HX KU3HEHHBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTU TIOBEJICHUS WU MUrpaluid >KUBOTHBIX. buosormueckue
WHBa3UM YyKEPOJIHBIX BUJIOB.

JleMoHCcTpauumn

[Toptper: k. N. XaTunHCOH.

Tabmuubl U cXeMbl: «JKOJOTHYECKUE XapaKTEPUCTUKU TOMYJISIIUNY,
«IIpocTpaHcTBEeHHass  CTpyKTypa mnomyisiqum», «Bo3pacTHble  NMHUpPaMHJIBI
nonysanun», «CKOpPOCTh  3acelieHUsT MOBEPXHOCTH  3€MJIM  Pa3IUYHBIMU
opranuzmammn», «Mogeinb sxonorndeckod Humu [Jx. M. XatunHconay.

O6opynoBanue: repdapun pacTeHUM, KOJJICKIIUH KUBOTHBIX.

Jlabopatopuass  padora  «IlpucnocoOnenusi ceMsH  pacTeHUd K
PacCCeNICHUIO.

Tema 9. IKo10rus cO00IECTB. IKOJOTHYECKUE CHCTEMBI.

CooOmiectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBs3UM MEXIY
OpraHu3MaMH B OMOIIEHO3E.

Okocucrema kak otkpbiTas cuctema (A. Jkx. Tencnu). dOyHKIMOHATBHBIC
OJIOKM OpraHu3MOB B DJKOCHUCTEME: TMPOAYLIEHTbl, KOHCYMEHTHI, PEIyLEHTHI.
Tpoduueckue ypoBHu. Tpoduueckue uenu u certu. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbI U Wbl B 3KOocucTeMax. KpyroBopoT BEIIECTB M MOTOK SHEPTUU
B OKOCHUCTEME.

OcHOBHbIE  TIOKa3aTelau  dAKocucTeMbl. buomacca u  mpoaykuus.
DKOJOTHYECKUE TUPaAMU/IbI YHCEN, OMOMAaCChl U SHEPTHUH.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Daykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CykKieccuu. [lepBuunbie u
BTOPUYHBIE CYKIIECCUM W MX MPUYUHBL. AHTpPOIOIEHHbIE BO3JCHUCTBUS Ha
cykneccuu. Kimmmakcunoe coo0OmiectBo. bropaznoobpasue u moiaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIECTB.



[Tpuponnbie 3K0CUCTEMBI. JKOCUCmEMbL 03EP U peK. DKOcUcmemvl Mopetl U
oxeanos. Ixocucmemvl MyHOp, 1€Co8, CMenell, nyCmbitb.

AHTPOTIOTEHHBIE HIKOCUCTEMBI. ATPOIKOCHUCTEMA. ATpPOILECHO3. Pazmuums
MEXy aHTPOIIOT€HHBIMH U MPUPOTHBIMHU YKOCHUCTEMaMHU.

YpboskocucreMbl. OCHOBHBIE KOMIIOHEHTHI YypOoskocucteM. [opoxackas
dbropa u ¢ayna. CuHaHTpomm3alus TOpPOACKOW QayHbl. buomormdeckoe wu
X035MCTBEHHOE 3HAUYECHUE arPOIKOCUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB B
sKkocuctemax. Ponb kackaonoco 3gpghekma u 6udo8-30uhpukamopos (Kirouesvix
61008) 6 yHKYUOHUposanuu 3Kkocucmem. IlepeHoC SHEPTUU U BEIIECCTB MEXKIY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, TOMYJISIIIUN U 3KOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIMA.

Mexanuzmoi 8030elicmaus 3GepA3HEHUll PA3HbIX Mmunoe Ha
CcyOOpeaHUu3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTNEMHOM YPOBHSIX,
OCHO8bl ~ 9KOJI02UHECKO20 ~ HOPMUPOBAHUS — AHMPONO2EHHO20  8030€UCmBUs.
MeTom00THs MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpauumn
[Toptper: A. JIx. Tencnu.
Tabmunpt  u cxembl:  «CTpykTypa  OuoueHo3a»,  «ODKocHcTeMa

HIMPOKOJIUCTBEHHOTO JIECay», «IKOCUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHAIbHBIC
IPYIIbl OPTaHU3MOB B JKOCHUCTEME», «KpyroBOpOT BEIIECTB B JKOCHUCTEME),
«llenu nutanus (macTOUIIHAS, JETPUTHAS)», « DKOJIOTHUECKAsT MUPAMUJIA YHCEID»,
«IKkonoruyeckas nupamuyia OMoMacch», «IKOJIOTHYECKas MUPaMUIAa SHEPTUM,
«O06pazoBanue 6onotay, «llepBuunas cykieccus», «BoccTaHOBIEHHE Jeca Mocie
noxapa», «9Kocucrema 03epa», «ArpoueHos», «KpyroBopoT BEHIECTB U MOTOK
SHEPIruM B arpoiieHo3e», «[Ipumepsl ypObosKocucTeM.

O6opynoBanue: repoapun pacTeHU, KOJUIEKIIMA HACEKOMBIX, Uydelia MTHI] 1
3Bepeit, repOdapuu KyJIbTYpHBIX U TUKOPACTYIIUX PACTEHUM, aKBAPUYM KaK MOJIETh
YKOCHUCTEMBI.

IIpakTuueckas padora «/3yuenue u onrucanre ypo0o3KOCUCTEMBDY.

JlaGopaTopnasi pa6ora «M3ydeHue pazHOOOpa3usi MEJIKUX TMOYBEHHBIX
YJIEHUCTOHOTHX B PAa3HBIX SKOCUCTEMAX).

IKCKYpcHs «DKCKypCHUsl B TUIUYHBIN OmoreorieHo3 (B qyOpaBy, Oepe3HSsiK,
€JIbHUK, Ha CYXOJOJIbHBINA UM TIOUMEHHBIN JTyT, 03€p0, OOJIOTO)».

IKCKYpcUsi «DKCKYpCHUsl B arpodKocHcTeMy (Ha Mojie WIM B TEIUIMYHOE
XO3MCTBO)».

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

buochepa — obmemmanerapuas o0osiouka 3eMJM, TNI€ CYIIECTBYET WIIH
CyIlleCTBOBaJIa >kKM3Hb. Pa3zBuTHe npeacraBieHuil o onochepe B Tpyaax J. 3rocca.



VYuenue B. . Bepnaackoro o 6uochepe. Ob6aactu 6mochepsr u e€ coctas. Kupoe
BEIIeCTBO OHOchepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH CymiecTBOBaHUs Onocdeprl. OcoOeHHOCTH OHMOChepbl Kak
rio6abHOM PK0cHCTeMBbL. JMHamuueckoe paBHoBecue B Onocdepe. KpyroBopotsl
BEIIECTB U OMOT€OXMMHUYECKUE IUKIIBI (YIiiepojaa, a3oTa). PUTMUYHOCTh sIBIEHUMN
B Omocdepe.

3oHanbHOCTh Ouocdeprl. Ilonstne o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYHJpa, XBOMHBIE JIECa, CMEILIAHHBIE U ITUPOKOJIMCTBEHHBIE JIECA, CTENH, CABAHHBI,
MyCThIHU, TPOIUYECKHE JIECA, BBICOKOTOPhs. KiMMar, paCTUTENbHBIN U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa 1 (QyHKLHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOr0 MOTEHLIAAA U
onocdepHbIX PYHKIUI.

JlemoHcTpanuu

[Toptpetsl: B. U. Bepuanckuid, 9. 3rocc.

Tabmuubl 1 cxembl: «I'eocdepsl 3emmn», «KpyroBopor a3ora B mpupoae»,
«KpyroBopoT yriepona B mpuponae», «KpyroBopor kwuciopoga B Mpupoe»,
«KpyroBopoT Boabl B mpupoae», «OcHOBHbIE OMOMBI cymmn», «Knumatuueckue
nosica 3emnn», «TyHapay, «Takra», «Cmemanneiii jgec», «IILIMpoKoIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycToiHsy, « Tponnueckuid gecy.

OO6opynoBaHue: repoapuu pacTeHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnoBek u OKpy:ka0OLIafA cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYMHBL. Bo3geicTBHE YeloBEKa Ha
ouocdepy. 3arpszHeHue BO3AyIIHOW cpeabl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BoAHOW cpeabl. OxpaHa BOJHBIX pecypcoB. Paspymenne noussl. OxpaHa
MOYBEHHBIX pecypcoB. MI3MeHeHne KinMara.

AHTpOIIOTE€HHOE BO3/ICMCTBUE HA PACTUTENIBHBIM M KUBOTHBIM Mup. OxpaHa
pPaCTUTENILHOTO W >KMUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPAHbl MPUPOJBIL.
Kpacasie xHuru. Oco0o oxpansembie npupojanbie Ttepputopun (OOIIT).
borannyeckue cajpl U 300J10THYECKUE TTAPKU.

OCHOBHBIE TPUHILMIBI YCTOMYUBOTO PA3BUTHS YETOBEYECTBA U MPUPOJBI.
PanvonanbHOE  MPUPOJONOJB30BAaHUE M COXpAaHEHHE  OMOJIOTMYECKOTrO
pasHooOpasust 3emiu. OOmMe 3aKOHOMEPHOCTH TJI00ABHBIX HSKOJIOTHYSCKHX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOT'O KPU3KCA U €T0 BEPOSITHBIE TTOCIIEICTBHUS.

Pa3Butrie METOJIOB MOHUTOPUHTA Pa3BUTUSI OMACHBIX TEXHOTCHHBIX
npoueccoB. CucmemHvle uccie0o8aHus nepexooa K pecypcocbepezaroujeli u
KOHKYPEHmMOCcnocobHotl anepeemuke. buonozuueckoe pasnoobpasue u buopecypcui.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CMyn K
uHgopmayuu noO COCMOAHUIO OMOENbHLIX 6U008 U 3IKkocucmem. OcHOGb



IKopeadburumayuy dKocucmem u cnocobos 0O0pbOLL ¢  OUONOBPENHCOCHUAMU.
Pexoncmpykyus mopckux u HazemHvlx 3KOCUCEM.

JleMoHCTpanun

Tabmuubl u  cxembl:  «3arpsisHeHHEe  atMocepb»,  «3arps3HEHHe
ruapocdepbl», «3arpsisHeHue 1mouBb, «llapHukoBbit  3ddext», «Ocobo
OXpaHseMble MPUPOTHBIE TEPPUTOPUNY», «MOJEIN YIPABIIEMOIO MUPAY.
O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTEHWHW M >KUBOTHBIX KpacHoii
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BNOJIOTX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OOy4YaronMMHUCSE TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsl: JUYHOCTHBIE,
METANpPEIMETHBIE U MIPEIMETHBIE.

B cTpykType NTMYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPaMMBI IO OHMOJIOTHH
BBIJICJICHBI CIIEAYIONIME COCTABIISAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
IPaXKIAHCKON UJIECHTUHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACNCHUIO, Haluuyue Mmomusayuu K OOydEHUIO  OHOJIOTHH,
yeneHanpasienHoe paszsumue BHYTPEHHUX YOEXKICHUU JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH MU MCTOPUYECKUX TPAJAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb 00YUYAIOIIUXCSl PYKOBOJACTBOBATHCS B CBOEH
JIEATEIIBHOCTH I[I€HHOCTHO-CMBICIIOBBIMA YCTAaHOBKAaMH, MPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haauyue  NpagoCO3HAHUA  DKOJIOTHUUECKOU
KYJBTYPBI, CHOCOOHOCMU CMA8UmMb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3ybTaThl OCBOCHUS MPOTPAMMBbI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE YYEOHOW M BOCIUTATEIBHOM JEATETBHOCTH B COOTBETCTBUHU C
TPAAULIUOHHBIMUA POCCUICKHUMU COLMOKYJIbTYPHBIMU, HCTOPUUECKUMHU U TyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUIaMU U HOPMaMHU
MOBEJICHUSI W CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUS, CAaMOBOCIIUTAHUS U
CaMOpa3BUTHUsSA, PAa3BUTHUS BHYTPEHHEH TMO3UIMK JIMYHOCTH, MaTPUOTU3MA U
YBAKEHUS K 3aKOHY W IMPABOIOPSAIKY, YEJIOBEKY TPyJa U CTapIIEeMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHUS K KYJIbTYPHOMY HACIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoir Denepaiuu, npupoae u
OKpYXaroUIen cpeie.

JInyHOCTHBIE pe3ybTaThl OCBOEHHUsI yudeOHoro mpeamera «buosorus»
JIOJDKHBI OTPa)kaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlMW, TO3UTHUBHBIX BHYTPEHHUX  YOEKIEHHM, COOTBETCTBYIOIIMNX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3ZHEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peaiv3alliid OCHOBHBIX HaIpaBIICHHUI
BOCIIUTATEIBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaaIaHCKOro BOCIMTAHUS

c(hOpMUPOBAHHOCTh TPAXKIAHCKOM MO3UIIMKU 00YyUaIOIIETroCcs Kak aKTUBHOTO U
OTBETCTBEHHOTO YWJIEHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHME CBOMX KOHCTUTYIIMOHHBIX TIpaB U O0OS3aHHOCTEH, YBa)KCHUE
3aKOHA U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOCEKTOB, PEIICHWN y4eOHBIX W TMO3HABATEIBHBIX 3a/1a4, BHITIOJHEHUN
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYHUTHIBATh B CBOMX JEUCTBHSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOCKICHUAMH, KyJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOTO BBIIIOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKHUTEIbHOTO
OTHOIIICHUS K MHEHHUIO OIMOHEHTOB MPU OOCYXJCHUU CIOPHBIX BOMPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXJaHCKON WUJICHTUYHOCTH,
NaTpuoTU3Ma, YBaXKEHUS K CBOEMY HApoOJy, YYBCTBA OTBETCTBEHHOCTHU IEpe.l
PonuHou, ropmoctn 3a CBOM Kpad, CBOKO PoauHy, CBOM S3BIK U KYJBTYPY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHUE K MIPUPOJIHOMY HACHEAUIO U MAMSATHUKAM IPHUPOJIbI,
JTOCTUXEHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OILICHUBATh BKJIAJl POCCUUCKUX YUYEHBIX B CTAaHOBJICHUE W
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIIEeCTBa;

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

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUICKOT0 HAPOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0O M TMPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUECHTHUPYSICh HA MOPATIHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUYUBOTO OYIyIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISAM, CO3JJaHUI0 CEMbH HA OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu HaposioB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHUH;

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



TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE
IPOSIBIISITH KAYECTBA TBOPUECKOW JTUYHOCTH;

S) ¢usuyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbI 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJayYns:

NOHMMAaHUE W peaju3alus 3J0pOBOTO W 0e30MacHOro o0pasza KU3HU
(3mopoBOE  TUTaHWE, COOJIIOJICHHE TUTMEHWYECKHX TPaBWJI U HOPM,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryisipHas Qunueckas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3HUECKOMY U TICUXUYECKOMY 3/10POBBIO;

MMOHMMAHUE LEHHOCTH MNPAaBUJI HWHIMBUAYAJIBHOTO M  KOJUIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYalUAX, YTPOKAIOIIUX 3OPOBBIO U KU3HU JIIO/IEH;

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

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTbB K TPY/ly, OCO3HaHHUE LIEHHOCTH MacTepCTBa, TPYI0I00HE;

TOTOBHOCTh K AaKTHUBHOM JESITEIIBHOCTU TEXHOJOTMYECKOM M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MJIAHUPOBATh U CAMOCTOATEIBHO
BBIIIOJIHATH TAKYIO IESITEIIBHOCTD;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHOHATbHON JEesTENIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccun H  pean30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTHYECKOI0 BOCIIUTAHMSA

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIICHHE K MPUPOJAE KaK HCTOUHHKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CYILIECTBOBAHUS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYJbTYpbl: MPUOOPETEHHE OmbITa
IUIAHUPOBAHMS TIOCTYIKOB M OLIEHKM MX BO3MOJXHBIX ITOCIEICTBHMA IS
OKPYXarOUIEN CPeIbl;

OCO3HaHHME TJI00aTBHOrO XapakTepa 3KOJIOTMYECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HKCIIOJIb30BaTh MPUOOpETaeMble TPU HW3YYEHUU OHOJIOTHH
3HaHWS W YMEHMsS TpU PELICHUH TNpoOJieM, CBA3AHHBIX C pPALMOHAIbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  MOBEACHHUS B MPUPOJIE,
HaIpaBJCHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXPaHy BHIIOB,
AKOCHUCTEM, OrOCchephl);

AKTUBHOE  HEINpUIATHE JEUCTBUM, NPUHOCAIIMX BpPEH  OKPYNKaOLIEH
OPUPOJIHON cpezie, YMEHHE MPOTHO3UPOBATH HEOJIATOMPHUITHBIE IKOJIOTUYECKUE
MOCJIEICTBUS MPEANPUHUMAEMBIX ACHCTBUHN U MPEIOTBPAIATH UX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO0 MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYpHI,
OIbITa NEeATEIbHOCTH AKOJIOTUYECKOHN HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTUYECKOMN JIEITEIBHOCTH SKOJIOTMUYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJIbTYpP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YMTATEIBCKOW KYJIbTYphl KaK CPEACTBA
B3aUMO/ICHCTBUS MEXKTY JIFOJbMH U TIO3HAHUSI MUDA;

MOHMMaHWE cheruduKd OWOJIOTMM KaK HayKd, OCO3HAaHHUS €€ poJid B
GbopMHUpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBlieHuss 00 OKpYXalollleM MHpPE KakK O €IMHCTBE MPHUPOJIbI, YeIOBEKa U
oOIIecTBa, B MO3HAHUM NPUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHHH NpodsieM
COXpaHEHUS TPUPOJITHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU ISl COBPEMEHHON ITMBUIIM3AIIUU:
oOecrieyeHus: HOBOI'O YpPOBHS PAa3BUTHSA MEAMIMHBI, CO3/aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  peIIaTh  PECypCHble  MPOOJIEMBbI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTEel BBIXOAA U3 II100aJbHBIX AKOJIOTHYECKUX MPOOJIeM U
oOecrieyeHusi  Mmepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAILHOMY
WCITIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYCHHH OWMOJOTUYECKUX 3HAHUM B IEIAX
MOBBIIIIEHUs OOIIEeH KyJIbTYypbl, €CTECTBEHHO-HAyYHOH TpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM IPaMOTHOCTH OOydaromuxcs, GopMHpPYyEMO
IPU U3y4YEeHUU OUOJIOTHH;

MOHMMAHHUE CYUIHOCTU METOJIOB IMO3HAHMS, UCMOJBb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJNIb30BaTh [OJy4YaeMble 3HAHUS [UJIs aHalu3a |
OOBSICHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOASANIMX B HEM M3MEHEHUH,
yMEHHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUEHHMS] HAa OCHOBE HAyuyHbIX (DaKTOB U
MMEIOIIUXCS JAHHBIX C LIEJIbIO MOTYUYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTUYECKUE 3HAHWS JIs
peleHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAHHWE LIEHHOCTU HAYYHOU JeATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISThH
MPOEKTHYIO U UCCIIEA0BATEIBCKYIO AEATEIbHOCTh NHIAUBUAYAJIBHO U B TPYMIIE;

TOTOBHOCTh W  CHOCOOHOCTH K  HENPEPHIBHOMY  OOpa30BaHUI0 U
caM000pa30BaHNI0, K AKTUBHOMY IIOJTYYEHHIO HOBBIX 3HAHWUW MO OWOJOTUU B
COOTBETCTBHHM C KM3HEHHBIMH MOTPEOHOCTSIMH.



METAIIPEJMETHBIE PE3YJIBTATbBI

MeTaHpeI[MCTHBIG PE3YJIbTaTbl OCBOCHMU:A yqe6H0ro npeamMeTa «bunonorusy
BKIIIOYAIOT: 3HAYUMBIC JJIA (I)OpMI/IpOBaHH}I MHUPOBO33PCHUA O6Y‘I&I-OHIHXC§I
MCKINCHUIITIMHAPHBIC (MG}KHPGILMCTHLIG) O6I_H€Hay‘-IHLIC IMOHATHUA, OTPAXAKOIIHNC
OCIOCTHOCTD HaquOﬁ KapTHUHbI MHpa U CHeI_[I/I(bI/IKy MCTOOOB ITIO3HAHMHA,
HCIIOJIB3YCMbBIX B CCTCCTBCHHBIX HAayKax (BeHIeCTBO, SHEPrus, sABJICHUC, IMPOLCCC,
CHCTCMaA, H&y‘lHBII?I (1)3.KT, IMPpUHOUII, TUIIOTE3ad, 3aKOHOMCPHOCTDL, 3aKOH, TCOPHUA,
HCCICOAOBAHUC, H8,6J'IIOI[€HI/IC, HN3MCPCHHUC, OKCIICPUMCHT 151 z[pyme);
YHUBCPCAJIbHBIC y‘IG6HBIC I[eﬁCTBPIH (HOSHaBaTeJ'IBHBIe, KOMMYHUKATUBHBIC,

PETYJISTUBHBIE), o0ecreynBarome (dbopmupoBaHue (yHKUIMOHATBHOU
FPAMOTHOCTH W  COLUMAJIbHOM KOMIIETEHUMH OOYyYalolUXCs; CIIOCOOHOCTh
oOyuarommxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMS W  YHUBEpCAJbHblE yueOHbIE JIEHCTBUS B
ITO3HABATEIILHON U COLMAIIBHOM MPAKTHKE.

B pesynbrate wu3yuyeHus OHOJIOTMM Ha YpPOBHE CpPEIHEro OOUIEro
oOpasoBaHust y oOywatomierocss OyayT cQOpPMHpPOBaHbl IO3HABATEJIbHbIE
yHHUBEpCcaJbHble yueOHbIE JEMCTBHS, KOMMYHUKAaTUBHbIE YHUBEPCAJIbHBIE yUeOHbIE
NEUCTBUS, pEryJsITUBHbIE YHHUBEpPCAlbHbIE YUYEOHbIE JEWUCTBUS, COBMECTHas
NEeATEIbHOCTb.

MeTtanpenMeTHbIe PE3yJIbTaThl OCBOCHHSI MPOTPAMMbl CPEIHET0 OOIIEro
00pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU NMO03HABATEJIbHBIMH
AeCTBUSIMM:

1) 6a3oBbIe JJIOrHYECKHE eiiCTBUSI:

CaMOCTOATENBbHO  (QOPMYyJNHMpPOBAaTH U aKTyaJM3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IMPU OCBOCHHMM 3HAHMM MNPUEMBI JIOTUYECKOTO MBIIICHUS
(ananu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(pUKaIUU, 000OIICHUS ), PACKPBIBATH CMBICIT
OMOJOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBATh
CBSI3U C IPYTUMH MTOHATUSAMH );

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapamMeTpbl M KPUTEPUH HUX
JNOCTHKEHHSI, COOTHOCUTD PE3YJIbTATHI ACSATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCITOJIb30BaTh OMOJIOTUYECKUE MOHATHUS Ui 0ObsICHEHUS (DAKTOB U SBJICHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKHE PACCYKIEHUs (MHIYKTUBHbBIE, JEAYKTUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W IPOTHBOPEYMS B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

NPUMEHSTh CXEMHO-MO/ICJIbHbIE cpencrtBa Ui IPEACTaBIICHUS
CYLLIECTBEHHBIX CBSA3€M M OTHOLICHUH B M3y4aeMbIX OMOJIOIMUYECKHUX OOBEKTax, a



TAaK)K€  MPOTUBOPEYMI  Pa3HOrO0  pOJAA,  BBIIBIEHHBIX B Pa3JIMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIaH pEIICHUs MPOOJIEMBbI ¢ YYETOM aHaIn3a HWMEIOIIUXCS
MaTepUaIbHbIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESTEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKHU MOCIEACTBUI AEATEIbHOCTH;

KOOPAMHUPOBATh M  BBIIOJMHATH pabOTy B  YCJIOBHAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIICHUE NPU PELIEHUH KU3HEHHBIX IIPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBUS:

BJIAJ€Th HABBIKAMH YUE€OHO-UCCIEA0BATENBCKON U TPOEKTHOM €SI TENIBHOCTH,
HaBBIKAMM  pa3peuieHus: MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOJ0B PEHICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3INYHBIX METOJIOB ITO3HAHHSI;

UCIIOJIB30BaTh PAa3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEPHpPETALHH, MNPeoOpa3OoBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTYalLMsIX, B TOM YHCIIE IPU CO3/IaHUH YUEOHBIX U COLMAIbHBIX IPOEKTOB;

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

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLIUSIX;

BBIIBIIATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HaXOAUTh APTyMEHTHI JUIS JI0Ka3aTeJIbCTBA
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PELLICHHUS;

aHANM3UPOBaTh TIOJIYYEHHbIE B XOJE PpEIICHUs 3aJayd pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH M3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYUIECTBJISATh LIEJIEHANPABICHHBIA TMMOUCK MEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

yMETh MEPEHOCUTh 3HAHUS B TO3HABATEIbHYIO M NPAKTUYECKYHO 00JAaCTH
KU3HEIEATEIIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00J1acTei;

BBIJIBUTaTh HOBBIE WJEH, MpEIjiaratb OPUTHMHAIBHBIE MOJXOJbl M pELICHUS,
CTaBUTh MPOOJIEMBI U 33/1a4H, JAOIYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) padora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUUHBIX HCTOYHHUKAX MH(OpMAIMU (TeKCTe Y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJISIPHOM nuTeparype, OHOJIOTMYECKUX CIOBapsiX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3zax NaHHbIX, B WHTepHETE), aHaIU3upOBaATH



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUIECKU OIICHUBATh
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

GbopMyIUPOBATh 3aMPOCHl U MPUMEHSATH PA3THYHBIE METOIBI MPU MOUCKE U
otbope Ouosorndeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BHIIOJHEHUSI YYEOHBIX
3ajiay;

npuOOpeTaTh OIBIT KCIOJIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHI, COBEPILICHCTBOBATh KyJIbTYpy aKTUBHOTO MCIOJIBb30BaHUS PA3IMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMaNbHYIO  (GOpMy  MPEACTABICHUS
ouosiornyeckor nHGopmaruu (CXembl, rpaduKy, TdarpaMMBbl, TaOJIHIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYUYHBIA S3BIK B KadecTBE CpEACTBa mpu paboTe ¢
Ouonornyeckod HHPOpMALMEH: TMPUMEHATh XUMHYECKue, (Qusnueckue u
MaTeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOpPMYJIbl, ab0OpeBUATYpy, HOMEHKIATYpY,
UCIIONB30BaTh W MPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPEICTBA
HaTJISAHOCTH;

BIAJCTh  HAaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIuH,
MH(GOPMaIIMOHHON 0€3011aCHOCTH JIUYHOCTH.

OgyaieHUe YHUBEPCAJIbLHBIMM KOMMYHUKATHBHBIMH JeCTBUSIMU:

1) o0mennme:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX cepax KM3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTE WJIM JMCKYCCUU TIO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJEHUSI OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3a/lay, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH MO3UIUNA JAPYTHX yYaCTHUKOB
JMaora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIIEHHUS, MOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CUTYyaIuH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CHOCOOaMM OOIEHWS U B3aUMOJICHCTBUS, MMOHMMATH
HAMEPEHUs IPYTUX JIIOJIeH, TPOSBIIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU Gopme (hopMyIupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MMOHMUMAaTh M HCIIOJIL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboThI IpH pelIeHUU OUOIOTHUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIOBBIX (DOPM B3aMMOJICHCTBUS MPHU PEIICHUN YIeOHOH 3a1a4H;

BBIOMpPATh TEMATHKy W METOJbl COBMECTHBIX NEUCTBHM C yd4€TOM OOIINX
WHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ IOCTHKEHUIO: COCTABIISITH IUIAH JEUCTBUM,
pacrpenenartb pojid ¢ Y4E€TOM MHEHHH Y4YaCTHHKOB, OOCYKIaTh pPE3yJIbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOTO Y4YaCTHHKA KOMAaHIBI B
OOIIMii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHMBAaTh HUIEU C TO3ULUHAHA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISATh IIO3UTHBHOE CTPATErMYECKOE IIOBEACHUE B PA3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpAXKEHUE, ObITh HHUIIMATUBHBIM.

OBJiaieHre YHMBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJOTMYECKUE 3HAHUS Ui BBIABICHUS MpPOOJEM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIC
YCTaHOBKHM B CBOMX JACHCTBHSX M MOCTYIIKax IO OTHOLIEHUIO K KUBOW IPUPOJE,
CBOEMY 3JI0POBBIO M 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JEATEIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIIBHOCTH M )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIaH  pPELICHUS MpoOJieMbl €  YUYETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTCHU;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEILICHHE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

CocoOCTBOBaTh (POPMHUPOBAHUIO M NPOSBICHUIO LIMPOKON HpyAULIMHU B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LIEIAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peuIeKCMH KakK  OCO3HAHMS
COBEpUIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3YyJbTATOB M
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peQuIeKCHH AJsi OLEHKU CUTYallld, BHIOOpa
BEPHOI'O PEILLICHHS;

YMETh OLEHUBATh PHUCKHM W CBOEBPEMEHHO IPUHUMATh pEUIEHHA MO HX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX I[PU AaHAIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

3) npuHsTHE Ceds U IPYIrUX:

IPUHUMATH ce0sl, TOHUMasl CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBHl JAPYIMX IIPU AaHAIN3E pPeE3yJIbTaTOB
NEATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYTUX HA OLINOKU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IHNPEAMETHBIE PE3YJIbTATBI

[IpeameTHBIE pPE3YNbTATBl OCBOCHMS COJEPKAHMS Y4YEOHOro IpeaMmera
«buonorus» Ha yrIyOJEHHOM YpPOBHE OpPHUEHTHUPOBaHbI Ha oOO€cleUYeHUE
npoduibHOoro  oOydeHust  oOydvaromuxcst  Owonmorud. OHHM — BKIIIOYAIOT:
cneruuyeckue s OMOJIOTMH Hay4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 11O
OCBOCHUIO, UHTEPIIPETALMN U MPEOOpPa30BAHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJTYYECHUIO HOBBIX 3HAHUU U UX NMPUMEHEHUIO B PA3JIMYHBIX YUE€OHBIX, a TAKXKE B
pealbHBIX XWU3HEHHBIX cuTyauusx. l[IpenmeTHble pe3ynapTaThl MPEACTABICHBI IO
roJlaM U3y4eHusl.

[IpeameTHble pe3ynbTaThl OCBOCHUS ydueOHoro mpeamera «buonorus» B 10
Kjlacce JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U pOJIM OUOJOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAyYHOW KapTUHBI MHUpa, B
MO3HAHWW  3aKOHOB TPHUPOABI U  pEHIeHWH TpoOJieM  palMroOHAJIBLHOTO
MIPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OnoorNy;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAONIe OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYJSIUs, CaMOBOCIIPOU3BEICHUE,
HACJIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE), OMOJIOTMYECKHUE TEOPUHU
(xnetounas Teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, XpoMocoMHas TeOpHs
HacnencteeHHoctn T. Moprana), yuenuss (H. WM. BaBumoBa — o meHTpax
MHOTOOOpa3usi W  TMPOUCXOXKICHUS  KYJIbTYPHBIX  PAcCTEHUM),  3aKOHBI
(emnHOOOpa3wsi MOTOMKOB TIEPBOTO TMOKOJEHUS, PACIICIIJICHUS, YACTOTHI TaMer,
HE3aBUCUMOTO HacienoBanus [. MeHaenss, TOMOJIOTUYECKUX PSAIOB B
HACJIEICTBEHHOM U3MEHYNUBOCTH H. H. Basuiosa), HNPUHLIHIIBI
(KOMILIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMH METOJIaMH HAy4YHOTO IO3HAHMS, HUCIOJIb3YEMbIX B
OMOJIOTMYECKUX HUCCIEJOBAHUSIX IKUBBIX OOBEKTOB (OMHCAaHUE, HU3MEpPEHUe,
HaOJII0/IeHNE, DKCIIEPUMEHT);



YMEHHE BBIACIATH CYUIECTBEHHBIC MPU3HAKHN: BUPYCOB, KIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OaxTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpPraHOB pAaCTEHUM, JXUBOTHBIX, YEJIOBEKA, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOIIUX B OpraHU3Max PACTEHUH, KUBOTHBIX U YEJIOBEKAa, OMOJIOIMUECKHUX
IPOIIECCOB: 0OMEHA BeUIeCTB (MeTab0IM3M), MPEBPAILICHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepOTPOPHOro TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHUHTE3A,
MUTO3a, M€H03a, raMeTorenes3a, SMOpUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHA,
pPa3MHOXKEHHUS,  HMHJIMBUIYAJILHOTO  Pa3BUTUS ~ OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEHCTBHSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aMMOCBS3M MEXAYy OpPraHOWIAMH KIETKH M HUX
(GYHKIUSAMHU, CTPOCHHMEM KJIETOK pa3HBIX TKaHEH M WX (QYHKIUAMH, MEXITY
OpraHaMd U CHCTEMaMU OpraHOB Yy pPAacCTEHMMH, >KMBOTHBIX M 4YEJIOBEKa U UX
GYHKIUSAMHU, MEXAYy CHCTEMaMH OPraHoB M MX (QYHKIMSIMH, MEXIy >STanamu
oOMeHa BEIIeCTB, dTallaMU KJIETOYHOTO IMKJIA U )KU3HEHHBIX ITUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHs, T€HOTHUIOM U (EHOTHIOM, (DEHOTUIIOM H
(dbaxkTOopamu cpenbl OOUTaHUS;

YMEHHE BBIABIATH OTIMUYMUTEIbHbIE NPU3HAKU KUBBIX CHCTEM, B TOM YHCIIE
pacTeHM, )KUBOTHBIX U YEJIOBEKa;

YMEHHE WCIOJIb30BaTh COOTBETCTBYIOIIME AapTYMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEeMaTUYECKUX IPYyIII;

yMEHHE peniaTb OMOJIOTUYECKUE 3aJa4H, BBISBISATh NPUUMHHO-CIIEICTBEHHbIE
CBSI3U MEXY UCCIIEyEeMbIMU OMOJIOTMYECKUMHU MIPOLIECCaMU U SBJICHUSIMU, 1€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHUE BBINOJIHATh JTA0OpAaTOPHbIE M TIpPaKTUYECKHUe padOThl, COOMIOATH
npaBuia npu padbote ¢ yueOHbIM U J1a00paTOPHBIM 000PYA0BAHHUEM;

YMEHHE BBIIBUraTh TUIOTE3bl, MPOBEPATh MX SKCIEPUMEHTAIBHBIMU
cpencTBamMu, (GOpMyIUpys Ielb HWCCIEIOBaHMs, AaHATU3UPOBATH IOTYYCHHBIE
PE3YNBTATHI U JCNaTh BBIBOJIBL;

YMEHHE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOoJIOrHH,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3ze LIKOJIbHBIX HAay4HbBIX OOILECTB, U
nyOJIMYHO  TPEACTaBIATH  MOJYYEHHBIE  PE3yJNbTaThl HAa  YUEHHYECKHX
KOH(epeHusx;

YMEHHE OIICHUBATh JTHUYECKHUE AacCIEeKThl COBPEMEHHBIX HCCIIECIOBAaHUI B
obmactu  Ouosormd ¥ MeAMIMHBI  (KJIOHMPOBaHHME,  HMCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HANpPaBIEHHOE W3MEHEHHWE T€HOMa U CO3/JaHHE TPAHCTCHHBIX
OpraHU3MOB);



yMEHHE OCYIIECTBIATh OCO3HAHHBIA BBHIOOP Oyaymiel mpodeccrnoHaTbHON
JEATEILHOCTH B 00JacTH OWOJIOTHU, MEAMIMHBI, OMOTEXHOJIOTHH, BETCPUHAPHUH,
CEJILCKOTO XO3SIIICTBA, MUILEBONW MPOMBIILUICHHOCTH, YIIIyOIsTh MO3HABATEIbHBIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIONIEH npodeccuu 1
NPOJOJDKEHHE OMOJIOTUYECKOro 00pa3oBaHMs B OpraHU3alUsiX  CpPEIHEro
po(eCCHOHATEHOTO U BHICIIETO 00pa30BaHUAI.

[IpenMeTHbIe pe3yabTaThl OCBOeHUsI yueOHOoro mpeamera «buonorus» B 11
Kjlacce NOJIKHBI OTPaKATh:

cOpPMHPOBAHHOCTh 3HAHUW O MECT€ W pPOJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMH COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTUHBI MHpa, B IMO3HAHWHM 3aKOHOB TPHUPOABI M PEIICHUH SKOJOTHYCCKUX
npoOJeM 4YeloBEeuecTBa, a TaKKe B PEUNIEHMH BOIPOCOB PALMOHAIBHOTO
MPUPOOIIOIL30BaHUs, U B (HPOPMUPOBAHUM IIEHHOCTHOTO OTHOILICHUS K MPHUPOJIE,
OOIIIECTBY, YEJIIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOeKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTHUH;

YMEHHE BJIAJIETh CHUCTEMOW OHOJIOTHYECKUX 3HAHUW, KOTOpas BKIIOYACT
OMpENCNICHUs] ¥ TOHUMAHUE CYIIHOCTH OCHOBOIOJAraroluX OHOJOTHYECKUX
TEPMUHOB M TMOHATHM (BHI, IKOCHUCTeMa, Ouocdepa), OMOJOTUYECKUE TEOPUU
(aBomonionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs IBOJIOLMH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsX U HampasieHusx 3Bomtouun, B.M. Bepnanackoro — o
ounocdepe), 3akoHbl (reHerudeckoro paBHoBecust [[x. Xapau u B. BaiinOepra,
3apoabiieBoro cxojacrea K. M. bapa), npasuna (munumyma [O. Jlubuxa,
HKOJIOTHYECKON MHpaMUJIbl DHEpPruM), rumnoressl (rumoresa «vupa PHK» V.
['un6epra);

YMEHHME  BJQJACTh  OCHOBHBIMU  METOJlaMH  HAy4YHOrO0  IO3HAHWA,
UCIIOJIB3YEMbIMHU B OMOJIOTHYECKUX UCCIIEIOBAHUAX KUBBIX 00BEKTOB U SKOCUCTEM
(omucanue, M3MepeHue, HaONIOJCHHE, JKCIIEPUMEHT), CIOCOOaMHU BBISIBJICHHUS U
OIICHKH aHTPOIIOT€HHBIX U3MEHEHHUI B IPUPO/IE;

YMEHHE BBIJICTSATh CYIICCTBEHHbIC TMPU3HAKU: BHJIOB, OHOTEOLICHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIOIIETO, IBUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOT'O ot0opa, aJIIONaTpUIECKOro u CUMITATPUYECKOTO
BUI000pA30BaHUs, BIUSHUS ABWKYIIUX CHJI SBOJIONUN HA TEHO(POH T TIOMYJISIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Ccpejie OOWTaHMs, YepeOBaHUS HAIPaBICHUN
HBOJIIOLIMH, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUU B DKOCUCTEMAX;

YMEHHME YCTaHaBJIMBaTh B3aUMOCBSA3UM MEXIYy MPOIECCAMH HABOJIOINH,
JBIDKYIIMME CHJIAaMUA aHTPOIIOT€HE3a, KOMIIOHEHTAMHU PA3JMYHBIX SKOCHUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBISITH  OTJIMYWTEIbHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpejfie OOWTaHUs, aOUOTUYECKUX M OMOTHYECKUX



KOMITOHEHTOB  JKOCHCTEM, B3aWMOCBS3€d OpPraHM3MOB B  COOOIIECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIONINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY /I JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTAHUS, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOMMMOCTH COXPAaHCHHS MHOT000pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIIECTBOBAHMSI IPUPOJIBI M UETIOBEUYECTBA;

yMEHHUE peliaTb OMOJIOTUYECKUE 3aa4, BBISBISTh IPUUNHHO-CIICICTBEHHbIC
CBSI3U MEXKJIy UCCIIEIyEMbIMU OMOJOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbI U IPOTHO3bI HA OCHOBAHUU TIOJYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBINOJIHATh JTA0OPAaTOPHBIE M MIpPaKTUYECKHE padOThl, COOMIOATH
MpaBuiia Mpu padboTe ¢ yueOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIOTE3bI, MPOBEPSITh HX OSKCIEPUMEHTAIBHBIMU
cpencrtBamu, GOpMyIHpys Iellb KCCIEIOBAaHUS, AaHAJTU3UPOBATH IOTYUYEHHBIC
pE3yNbTaThl U ICNIaTh BEIBOBL;

YMEHHE Yy4YacTBOBaTh B y4E€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOJIOrHw,
DKOJIOTUU W MEIWIIUHE, MPOBOJAMMON Ha 0a3e MIKOJIBHBIX HAyYHBIX OOIIECTB, U
nyOJMYHO  TPEACTaBIATh  MOJYYEHHBbIE  PE3yJIbTaTbl HAa  YUYEHUYECKHX
KOH(epeHIusX;

yMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHUHN JKU3HU, YEIOBEKA
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUIX M CIOCO0axX MpeaoTBpaICHUS
ri100aabHbIX M3MEHEHU B Onocdepe;

yMEHHUE OCYIIECTBIIATh OCO3HAHHBIA BBHIOOp Oyayliel mpodeccuoHaTbHON
NESATEILHOCTH B 00JIaCTH OMOJIOTUH, SKOJIOTHUU, TPUPOIOTIOIH30BAHMSI, MEAUIINHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBITIUICHHOCTH, YTIIyOJIATh TO3HABATEIbHBI WHTEpPEC, HAINpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccu U MPOAOHKCHHE
OMOJOTUYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATBHOTO U
BBICIIIETO0 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Ne i/m Konrpouabnsie IIpakTnyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI pecypenI
1 buonorus xak Hayka
2 JKuBble crcTeMBI U UX H3yUYCHHE
3 buosnorust kietku 0.5
4 XuUMHYECcKasi OpraHu3aIus KJICTKA 10 1
3) Crpoenvnie u GyHKIUHU KICTKU 8
5 OOMeH BellecTB U IpeBpalleHUe YSHEPTUHU B 9 1
KJIETKE
; Hacnencrennas ungopmanus u 9 05
peanu3anus e€ B KIeTKe
8 JKU3HEeHHBIN UK KIETKU 6 1
9 Ctpoenue u QyHKIIMH OpraHu3MOB 17 1.5
10 Pa3mHoOeHue u pa3BUTHE OPraHU3MOB 8 1.5
1 I'eneTnka — HayKa 0 HacJIeICTBEHHOCTH U 5 05
U3MEHYHMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6
14 ['eneTrka yemoBeka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 buoTtexHonorus u cuHTETUYECKask OMOIOTHS 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3/iesioB U TeEM Korrrpoasreie  Tpaktuseckue (ungposBbie)
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypen
1 3apokJeHNe U Pa3BUTHE IBOJTIOIMOHHBIX 4
MpeJICTaBICHU B OMOJIOTUI
2 MuKpo3BOIIOLHS U €€ PE3YIIbTAThI 14 2
3 Maxkpo3Bosronus 1 €€ pe3yabTaThl 6
4 [TpoucxoxaeHrue u pa3BUTHE KU3HU Ha 15 15
3emuie
5 [IpoucxoxaeHue yenoBeKka — aHTPOIIOTEHES 10 1
DKOJI0rus — HayKa O B3aMMOOTHOIIEHUSX
6 OpPraHU3MOB M HAaJJOPIraHU3MEHHBIX CUCTEM 3 0.5
C OKpYKaroIle cpeaou
Opranu3Msl U cpesia 0OUTaHMs 9 15
DKOJIOTHS BUAOB U TOMYJISIUAN 9 0.5
9 DKos0rus coodIecTB. DKOJIOTHYECKHE 12 05
CHCTEMBI
10 brocdepa — riobaibpHas SKOCUCTEMA 6
11 YenoBek U OKpyrKarolas cpeaa 6
12 PesepBHOE Bpemst 8
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 0 7.5




ITPOBEPAEMBIE HA EI'D 110 BUOJIOI'MH TPEBOBAHMUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
MMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

Kon IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUS
NMPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeIHero 0011ero
TpedoBaHMS oOpa3oBaHus

ChopMupoBaHHOCTh 3HAHUKW O MECTE W POJH OHOJIOTUH B CHCTEME
€CTECTBEHHBIX HayK, B (dhopMupoBaHUH COBPEMEHHOM
€CTeCTBEHHOHAYYHOH KapTUHBI MUPA, B MO3HAHUU 3aKOHOB IPUPOJIBI H
pCIICHUH KU3HCHHO BAKHBIX COIMATBHO-3TUYCCKUX, SKOHOMUYCCKHUX,
HKOJIOTUYECKUX MPOOIJIEM YETOBEUYECTBA, a TAKXKE B PEIICHUU BOIIPOCOB
PaIMOHATILHOTO MTPUPOAOIIOIBE30BaHUS, B (DOPMUPOBAHUH [IEHHOCTHOTO
OTHOIIICHHSI K MPUPOJIE, OOIIECTBY, YEIOBEKY; O BKIIAJIC POCCUHCKUX U

SaPY6e)I(HLIX y‘IéHLIX — OHMOJIOTOB B Pa3sBUTHEC OHOJIOruH

Bnanenue cucremoil 3HaHMH 00 OCHOBHBIX METOJAX HAYy4HOI'O
[IO3HAHUS, UCIOJIb3YEMbIX B OMOJOIMUECKUX HCCIICIOBAHUSAX >KUBBIX
00OBEKTOB M D3KOcHCTEM (ONUCaHWE, W3MEpEHue, MPOBEACHUE
HAOMIOACHUH); CIIOCOOAMHU BBISBICHHSI M OIICHKH aHTPOIIOT€HHBIX
W3MEHEHUH B IIPUPOJIE.

2 YMeHHe BBIIBUTATh THIOTE3BI, MPOBEPATH WX JKCIIEPHUMEHTATLHBIMU
cpeactBamu, (GOpPMYIHpYs IeNb HCCIEIOBaHUS, aHATU3UPOBATH
MOJTyYeHHbIE Pe3YJIbTATHI U J1€1aTh BHIBOJBI.

BblsiBeHHE 3aBHCUMOCTH  MEXKIy HCCIEIyeMbIMH BEIMYHMHAMH,
00BSICHEHUE TTOYYEHHBIX Pe3yJIbTaTOB U (hOPMYITHUPOBAHHUE BBIBOJIOB C

HCIIOJIb30BAHHUEM HAYYHBIX HOH?ITI/Iﬁ, Teopnﬁ " 3aKOHOB

YMeHue BIafeThb CHUCTEMOM OHOJOTMYECKHMX 3HAaHUM, KOTOpas
BKJIFOYAET: OCHOBOIIOJIAralOIIMEe OWOJIOTMYECKUE TEPMHUHBI W TIOHSTHUS
(K¥3Hb, KJIETKA, TKaHb, OpraH, OPTraHu3M, BHI, TOMYJSIHS, YKOCHCTEMA,
Ouorieno3, onocdepa; MeTabomM3M, TOMEOCTa3, KIETOYHBIA WMMYHHUTET,
OvocuHTe3 Oenka, OWONONMMEPBHI, JUCKPETHOCTh, CaMOpEryJIsLus,
CaMOBOCITPOU3BE/IEHHE, HaCJIeJCTBEHHOCTb, W3MEHYUBOCTD,
SHEPro3aBUCUMOCTb, POCT U Pa3BUTHE);

Owojorudeckue Teopuu: kierouHas Teopuss T. IlIBanna, M.
[lneitnena, P. BupxoBa; KJIOHaJIbHO-CEIEKTUBHOIO MMMyHUTEeTa II.
Opnux, N.1. MeuHnkoBa, XpOMOCOMHAsi T€OpUs HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apozsiiieBoro cxojactsa K. bapa, sBomtounoHHas

TCOpHA 4. I[apBI/IHa, CUHTCTUYCCKAasA TCOPUS HSBOJJIOLUH, TCOPUA




antporioreHe3a Y. JlapBuna; Teopusi Ouoreonenoza B.H. Cykauépa;
yuenre H.M. BaBunoBa o meHTpax MHOrooOpasus M MPOMCXOMKICHUS
KyJIbTYpHbIX pacTeHuit, yudenue A.H. CeBepuoBa 0 nOyTix u
HampaBJIeHUsX 3BojronuH, yuenue B.U. BepHanckoro — o 6uocdepe);
3aKOHBI (eIMHOO0Opa3us MOTOMKOB IEPBOTO MOKOJICHUS, PACILICIUICHUS
MPU3HAKOB, HE3aBUCUMOI'O HacjeaoBaHus IpusHakoB [. Mennens;
CUEIUIEHHOTO HAaclIeIOBaHUs IPU3HAKOB W HapyLIEHUs CUEIJICHUsS
reHoB T. MopraHa; roMOJIOTMYECKHUX PSAOB B HACIEICTBEHHOU
nsMeHunBoctd H.M. BaBunoBa; reHetmueckoro pasHoBecust JIxk.
Xapan u  B. BaiinGepra; 3apoappimeBoro cxoxactsa K. bopa;
ouorenernueckuit 3akon J. ['ekkens, @. Mroiepa);

MIPUHIIMIIBI (YUCTOTHI FaMET, KOMIIJIEMEHTAPHOCTH);

npaBwia (MuauMyMa }O. JIubuxa, 5KOJIOrM4eckor mupaMuibl YUCE,
O1OMAaccChl U SGHEPTUN);

runotesbl (koanepsatHoi A.M. Omnapuna, mepBuuHOro OynboHa JIXK.

Xonpetina, mukpocdep C. @okca, pubdo3uma T. Uek)

YMeHue peumatb IMOHCKOBBIC OMOJOrHYECKHUE 3aJa4l, BbIABJIATH
IMPUYUHHO-CJIICACTBCHHBIC CBsA3HU MCXKOY HCCIICAYCMbIMU
OHOJIOrMYECKUMHU O6”I:€KT3.MI/I, nmpoueccamMm M ABJIICHUAMU; OCIIATb
BBIBOJIbI M IIPOTHO3bI HA OCHOBAHWHU MTOJIYUCHHBIX PE3YJIbTATOB,

COCTaBJIATh I'CHOTHIIMYCCKUEC CXCEMbI CKPCHIUMBAHHA I PA3HbIX THUIIOB
HaCJICAOBaHUA MPHU3HAKOB Yy OPraHMU3MOB, COCTABJIATH CXEMBI IICPCHOCA

BCHICCTB U DOHEPI'UU B 9KOCUCTEMAX (HGHI/I IUTaHuA, IIUIICBLIC CCTI/I)

YMeHue ycTaHaBIMBaThb B3aUMOCBSI3M  MEXAY CTPOCHHEM H
(GyHKIMSAMU: OpPraHOWJOB, KIJIETOK pa3HbIX TKaHEH, OpraHaMu u
CUCTEMAMH OPraHOB Yy pACTEHMH, JKMBOTHBIX M YEJIOBEKA; MEXIY
JTarnaMu OOMEeHa BEILIECTB; TallaMu KJIETOYHOTO IMKJIA M KU3HEHHBIX
LUKJIOB OPraHU3MOB; dTalaMi YMOPUOHAIILHOTO Pa3BUTHS; FEHOTUIIOM
u (deHotunoM, ¢GEHOTUIIOM U (QakTopaMu Cpeasl OOMTaHUS,
IpoLeccaMi  SBOJIIOLMM; JBWKYIIMMU CHJIAMH  aHTPOIIOTEHE3a;
KOMIIOHEHTaMHU PA3JIMYHBIX 3KOCUCTEM U MPUCHOCOOTICHUSMH K HUM

OpraHu3MOB

YMeHue BBIIEATh CYIIeCTBEHHBIC TPU3HAKH:

CTPOCHHUSI BUPYCOB, KJIETOK MPOKAPUOT U IYKAPHOT; OJTHOKIECTOUYHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB, BHUJIOB, OMOTEOIICHO30B, YKOCHCTEM U
Oouoctepsl; CTPOCHUS OPraHoB W CHUCTEM OpPraHOB PACTCHHIH,
YKUBOTHBIX, YEJIOBEKA; MPOIIECCOB KU3HEACITEIHPHOCTH, TPOTEKAIOIITNX

B OpraHusmax paCTeHHﬁ, JKHUBOTHBIX M YCJIIOBCKA, OMOJIOrHYSCKUX




mporeccoB: oOMeHa BemecTB  (MeTabonmu3M), HHQOpPMALUU U
MIpeBpaIleHHs] SHEPTUH, OPOKEHUS, aBTOTPOPHOTrO M TeTepoTpodHHOro
TUIOB TNMTaHUs, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, MeHo3a,
raMeToreHesa, 5SMOpHUOreHe3a, NOCTAMOPHOHAIBHOIO  Pa3BUTHS,
Pa3MHOXKEHHUS, UHIUBUYaJIbHOTO Pa3BUTUSl OpraHu3Ma (OHTOIEHE3a),
B3aUMOJCHUCTBUSA TI'€HOB, TIE€TEPO3UCA; JEHUCTBUM HCKYCCTBEHHOIO
oTOOpa,  CTAaOWIM3MPYIOLIETr0, JBMXKYILEIO M Pa3pbIBAIOLIETO
€CTECTBEHHOI'0 O0TOOpa; aJJIONAaTPUYECKOT0 M CUMIATPUUYECKOTrO
BUJI000pa30BaHusl; BIUSHUS JBWKYIIMX CHJI 3BOJIIOLMU HA TeHO(POH]
MOTYJIALUY; TPHUCIIOCOOJCHHOCTH OPTraHU3MOB K Cpeie OOWTaHus,
YyepeloBaHMUsl HAIPaBJICHUM 3BOJIIOLUM; KPYroBOpOTa BEILECTB MU

IIOTOKAa SHEPIUH B 9KOCUCTECMAX

ChopMupOBaHHOCTb YMEHMS BBIIEIATH CYLIECTBEHHBIE MPU3HAKU
BUPYCOB, KIETOK IIPOKapMOT M JYKapHOT; OJHOKJIECTOYHBIX H
MHOTOKJICTOYHBIX OpPTaHW3MOB, BHJIOB, OMOTE€OIICHO30B M IKOCHUCTEM;
0COOEHHOCTH MPOLECCOB OOMEHA BEILECTB U IPEBpAILEHHs] SHEPTHH B
KJIeTKe, (OTOCHHTE3a, IJIACTUYECKOI0 M HSHEPreTH4ecKoro ooOMeHa,
XEMOCUHTE3a, MHTO3a, Meio3a, OIUIOAOTBOPEHHUS, PA3BUTHSI U
Pa3MHOXKEHHUS, UHIMBUYaJIbHOTO Pa3BUTUs OpraHu3Ma (OHTOreHe3a),
60pbOBI 32 CyIIECTBOBAHKE, ECTECTBEHHOIO 0TOOPA, BUA000Pa30BaHMs,
MPUCIIOCOOJICHHOCTH OPraHU3MOB K cCpele OOuTaHMs, BIHSHUS
KOMITOHEHTOB 3KOCHCTEM, aHTPOIIOI'€HHBIX U3MEHEHUI B dKOCHUCTEMax
CBOEH MECTHOCTH, KPYrOBOPOTa BEILECTB M MpEBpAIllEHUsI YHEPrHUH B

ouocdepe

VYmenue UCTIOJIb30BATh COOTBETCTBYIOIIHE apTyMEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJOTHIO M CHUMBOJMKY Ul JIOKa3aTelbCTBa
POJCTBAa OPraHU3MOB Pa3HBIX CUCTEMATHYECKUX TIPYII; B3aMMOCBS3U
OpPraHU3MOB W cpenbl OOWTAHMSA;, EIWHCTBA YEIOBEYECKHX pac;
HE0OXO0IMMOCTH 37J0pPOBOTr0 00pa3a KU3HU, COXPAHEHUs Pa3HOOOpasus
BUJOB M HKOCHCTEM KaK YCIOBHS COCYIIECTBOBAHHUS IPHUPOJBI U

YCJI0BCUCCTBA

YMeHue KpUTHYECKH OIeHHBaTh HWHMOPMAILUI0 OHOJIOTHYECKOTO
CoJIepKaHUs; WHTEPIPETUPOBATH ITHUYECKHE ACIIEKTHI COBPEMEHHBIX
HCCIIeJOBaHMIA B OHoJIOrny, MEIUITUHE, OHMOTEXHOJIOTHH;
paccMaTpuBaTth ri00albHbIE DKOJIOTHYCCKUE poOIeMbI
COBpEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHHUIO K HHUM COOCTBEHHYIO

ITO3HIIHIO




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMBIX HA EI'D
1O BUOJIOI'UN

Koxa

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

buonorusa xak HayKa. JKuBble cucTeMBl U X HU3YUYCHUC

11

1.2

1.3

CoBpemenHass OHOJOTMs — KOMIUJIEKCHAsE Hayka. buojormueckue HaykKu U
u3ydaemble UMM 1poOiembl. DyHIaMeHTadbHbIE, NMPUKIATHBIE U MOUCKOBHIE
HAy4YHBIC UCCIICIOBAaHUS B OMOJIOTHH.

3HaueHue Owonoru B (OPMUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOU
kaptunbsl mupa. [Ipodeccun, csizannpie ¢ Ouosorueill. 3HaueHue OUOJIOTUU B
MPAaKTUYECKOW JIESITEIbHOCTU YEJIOBEKa: MEAMUIMHE, CEIbCKOM XO34HCTBE,

IIPOMBIILIIEHHOCTH, OXPaHe IPUPOBI

XKuBble cuctembl Kak mpeaMeT uzydeHust ouosnoruu. CBONCTBA KUBBIX CHUCTEM:
€MHCTBO XMMHYECKOIO0 COCTaBa, JUCKPETHOCTh M ILEJIOCTHOCTh, CIIOXKHOCTh U
YIOPSIIOYEHHOCTh CTPYKTYpHI, OTKPBITOCTb, CaMOOpraHu3aus,
CaMOBOCHPOU3BEICHUE, PA3/IPAKUMOCTh, U3BMEHYMBOCTb, POCT U Pa3BUTHE.

YPpOoBHU OpraHu3alMM >KUBBIX CUCTEM: MOJIEKYJISIPHBIM, KJIETOUHBIN, TKAHEBBIM,
OpraHu3MEHHBIH, MOMYJISIUUOHHO-BUA0BOM, 3KOCHCTEMHBII
(buoreoneHoTHYeCcKmii), OmochepHbd. IIporecchl, MPOUCXOAAIIUE B KHBBIX
cucremax. OCHOBHbIE TPU3HAKU >XKUBOTO. JKU3Hb Kak (opMa CyIIeCTBOBAHUS

MaTepuun

Mertoabl Ouonoruyeckoi Hayku. HaOmronenue, u3MepeHHe, SKCIEPUMEHT,
cucreMarusanus, Metaadaimui. IloHsTme o0 3aBHUCHMMONl M HE3aBHCHMOM
nepemeHHol. [lmannpoBanue skcnepumenTa. [loctaHOBKa M IIpoBepKa TUIIOTES.
HyneBass runore3a. Ilonstue BbeIOOpKM Hu €€ pocToBepHOCTh. Pa3bpoc B
Oouosiornyeckux JaHHbIX. OIIEHKa JOCTOBEPHOCTH MOJYYEHHBIX DPE3yJbTaTOB.
[IpynunHBEl HCKaKeHUsT pe3yJIbTaTOB HDKCIIEpUMEHTA. [IoHATHE CTaTMCTMYECKOro

TECTa

Knerka kak Ouoiorudyeckas cucremMa

2.1

Krnerka — cTpykTypHO-(DyHKIIMOHANIbHAS €AUHMIA XKUBOro. Mcropus OTKpBITUS
kinetku. Pabotsl P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH, M.
[Ineinen, P. Bupxos). OcHOBHBIE NIOJIOKEHUS COBPEMEHHON KJIETOUHOM TEOPHUHU.
MeTo 161 MOJIEKYIISIPHOM M KJIIETOUHOM OMOJIOTUH: MUKPOCKOIIHS, Xpomarorpadus,
anexkTpodopes, METOH MEYEHBIX aTOMOB, nuddepeHanbHoe

L[eHTpI/I(I)yFI/IpOBaHI/IC, KYJIBbTUBUPOBAHUC KJICTOK

2.2

XUMHUYECKUN COCTaB KIETKU. Makpo-, MUKPO- U yJIbTPaMHUKPO3JIEMEHTHI. Bona u

et POJIb KaK paCTBOPHUTCIIA, p€arcHTa, y4aCTHC B CTPYKTYPUPOBAHUH KIICTKH,




TEIUIOpETyIsaui. MuHepadbHbIe BEIIECTBA KIETKHU, WX OMOJIOTHYECKasl pPOJib.
Posib KaTHOHOB ¥ AHMOHOB B KIIETKE.

buonornueckne monumepsl. benku.  AMUHOKHCIOTHBIA COCTaB  OEJKOB.
CrtpykTypsl OenkoBoi Mosekyibl. [lepBuunas cTpykTypa Oenka, MHenTHIHAS
CBA3b. BTopuuHas, TpeTUyHas, 4YETBEPTUYHAs CTPYKTYphl. JleHarypaius.
CoiictBa 6enkoB. Knaccudukanus 6enxos. buonornueckue GpyHKunuu OEnKoB.
VYrneBonpl. MoHOcaxapuipl, AUCAXapUAbl, OJIMTOCAXAPUABI U IOJIUCAXAPUIBL.
OO0muit mnaH cTpoeHuss U (PU3UKO-XMMHUYECKHE CBOICTBA  yTrJIeBOJIOB.
buonorudeckue GyHKIIMU YTIIEBOIOB.

Jlumuner. T'uapodubHo-ruApodoOHBIe cBolicTBa. Knaccudukamus Tunuaos.
Tpurnuuepunsl, dochonunuasl, BOCKH, cTepouabl. buonormdeckue (yHKIUU
munuaoB. O0mre cBoicTBa OMONIOrMYECKUX MEMOpPaH — TeKY4YeCTh, CIOCOOHOCTD
K CaMO3aMBbIKaHUIO, TTOTYIIPOHUIIAEMOCTb.

HyxneunoBbie xkucnotel. JIHK u PHK. CrpoeHne HYKJIEHHOBBIX KHCIIOT.
Hyxneoruasl. [Ipuniun xommnementapuoctu. Ilpasuno Yapradda. Ctpykrypa
JIHK — nBoitHas cniupans. MecTtoHaxoxaenue u ouonorudeckue ¢pynkunuu JJHK.
Bunel PHK. ®@ynkuuu PHK B knetke.

Crpoenue wmosekynsl AT®. Makpospruueckue cBsi3u B MmoJiekyie ATO.
buonoruueckue pynkuun AT®. BoccTaHOBIIEHHBIE TIEPEHOCYUKH, UX (DYHKIIUHU B
kierke. CekBenuposanue JJHK.

CrpyktypHast Ouoyiorusi: OMOXUMHUYECKHE U OUO(DU3MYECKHE WCCIIECIOBAHUS

COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOJIEKYJI

2.3

Tunsl  kieTok: dsykapuoTHueckas M nIpokapuotudeckas. CTpyKTypHO-
(byHKIHMOHATIBHBIE 00pa30BaHUs KIETKH.

Crpoenue mpokapuoTuueckoil kierku. KierouHas cTeHka OakTepuil M apxew.
Oco0eHHOCTH CTpOeHUsi TeTepoTpoPHON M aBTOTPOPHONW MPOKAPUOTHUECKUX
KJIETOK. MecTo U pojib MPOKapHOT B OUOIIEHO3aX.

Crpoenre U (pyHKIMOHMpPOBaHHE SyKapUOTHYeCKOM kieTku. Ilmazmarmueckas
MeMmOpaHa (ruazmanemMma). CTpyKTypa Iia3MaTuieckoil MmeMOpansl. TpaHcnopt
BEUIECTB uepe3 IUIa3MaTUYeCKyl0 MeMmOpaHy: maccuBHbI  (auddysus,
obOnery€énHass nud@ysus), aKTUBHBIN (NMEPBUYHBIA U BTOPUYHBIA AKTUBHBIN
tpancnopt). [lomynponunaemoct MemOpanbl. PabGota Harpwuii-kaaneBoro
Hacoca. DHJOLIMTO3: MUHOIMUTO3, (aronuro3. Dk3ouuTo3. KnetouHas creHka.
CrpykTypa v QyHKIIUU KJIETOYHON CTEHKH PACTEHUM, TPUOOB.

Hurtommaszma. Iluto3ons. Ilutockener. JIBumkeHwe nurTomiasmbl. OpraHouabl
kiIeTkd. OpHoMeMOpaHHbIE OpraHOMABl KIJIETKU: DSHJOIUIa3MaTUdecKas CeTb
(OIIC), anmapar ['onbmku, TU30COMBI, UX CTpoeHHWE U (YHKIMU. B3aumocBs3b
0JIHOMEMOpaHHBIX OPraHOMAOB KieTKH. CTpoeHue IpaHyJspHOrO PETHUKYIyMa.

Cunre3 pactBopuMbIX OenkoB. CHHTE3 KIETOYHBIX MemOpaH. [nmamkuit
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(arpaHyJspHBINA) SHAOIUIA3MAaTHYECKUN peTukyiayM. CekpeTopHas (GyHKUUSA
annapata ['onpmxu. TpaHcmopT BellecTB B KIIETKE. Bakyonau pacTUTEIbHBIX
kietok. Kiierounslii cok. Typrop.

ITosryaBTOHOMHBIE OPraHOUBI KJIETKU: MUTOXOHIPHUH, IUTACTUBL.

Crpoenne W (yHKIMM MUTOXOHApPUN W TuacTui. llepBuduHbie, BTOpUYHBIE U
CIIO)KHBIE  TIACTUABl  (POTOCHHTE3UPYIOIIUX  JYKapUOT.  XJIOPOILIACTHI,
XPOMOIIIACTBHI, JIEMKOIUIACTBI BBICIIMX PACTEHUM.

HememOpannble opranougsl kinetku CrtpoeHue M (QYHKUMM HeMEeMOpaHHBIX
OpPraHoMJIOB KJIETKH. Pubocombl. MukpoduinameHTsl. MelieyHble  KIETKU.
Mukpotpybouku. Knerounsrii nentp. CTpoeHHEe U ABWKCHUE KIYTUKOB U
pecHrueK. MUKpOTpyOOUKH LUTOMIa3Mbl. LIeHTprob.

Snpo. O6Gonouka sapa, XpOMaTHH, KapHOIUIa3Ma, SIAPBIIIKH, UX CTPOEHHE U
¢byskuuu. SnepHbiii OenkoBBI MaTpuKc. IIpocTpaHCTBEHHOE pPACHONOKEHHE
XpoMocoM B UHTep(a3HOM siipe. benku XpoMaTtuHa — FTUCTOHBI.

Knerounsle BrmoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KJIETOK JyKapHOT

(pacTUTeNbHOM, YKUBOTHOW, TPUOHOIN)

AccuMWISIIMSL U JTUCCUMMIISLIUMSA — JIB€ CTOpPOHBI MeTabonu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPOMHBIM U TeTepOTPOHBIA. YUacTHEe KHCIOpOJia B OOMEHHBIX
mpoueccax. OJHepreTuyeckoe ooOecriedyeHue KIeTKH: npeBpaiieHne ATD B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIM XapakTep peakluil KJIETOYHOTO
MeTtabonu3ma. DepMEeHThI, UX CTPOCHHE, CBOMCTBA M MEXaHU3M JEUCTBHSL.
Kodepmentsl. OTinuns GepMEHTOB OT HEOPTaHUUECKUX KaTaln3aTopoB. benku-
aKTUBATOpPbl U OENKU-UHTMOUTOpHI. 3aBUCUMOCTb CKOPOCTH (PEPMEHTATHUBHBIX
peaxiuii oT pa3NUYHbIX (PaKTOPOB.

IlepBuuHBI CHHTE3 OpPraHMYECKHUX BemecTB B KieTke. PorocuHres. Poib
XJIOpoIiacToB B mporecce (orocunTeza. CBeroBas W TemHOBas (asbl.
[IponykTuBHOCTH (QoTOCHHTE3a. BiusHHMe pa3nuuHbIX (aKTOPOB HA CKOPOCTh
¢dorocunTe3a. 3HaueHue (HOTOCHHTE3A.

Xemocunres. PazHooOpa3ue opraHn3MOB-XEMOCUHTETUKOB: HUTPUDUIMPYIOLIIE
OakTepuu, Keae300aKTepuu, cepoOaKTepHu, BOAOPOAHBIC OaKTepwu. 3HAUYCHHE
XEMOCHHTE3A.

AHa’poOHbIe OpraHu3Mbl. Buapl Opoxenus. [IpogykTel OpoxeHHs U HX
UCTOJb30BAHUE YENOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHH ¥ BO30YIUTENN OOJIE3HEH.

AspoOHBIE OpPraHW3MBI. DTambl dHEpreTudeckoro oomena. IloaroroBuTenbHBIN
sTan. [ MKoiamu3 — 6eCKUCIOPOIHOE PACIIETIIICHHUE TIFOKO3BI.

buonoruyeckoe OKHCIEHHE, WM KJIETOUYHOE JbIXxaHue. Poiab MHUTOXOHIpUN B
mporeccax OMOJIOTrMYECKOT0 OKHCJICHHUS. Huknnyeckue peaxuuu.

OxucnurensHoe dochopunmupoBanue. [IpeumyniecTBa a3pobdHOro Myt oOMEHa




BEIIECTB Mepel aHa3POOHBIM. DPPEKTUBHOCTh SHEPreTUIECKOTO OOMEHa
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Peakuuu matpuyHoro cuHTe3a. I[IpMHIMI KOMIUJIEMEHTApHOCTH B peaKLUAX
MaTPUYHOTO CHHTe3a. Peann3anus HaciaenCTBeHHOM nHpopmarmu. I eHeTndeckuii
KOJI, ero csoucrea. Tpanckpumnuusa — Marpuusblidi cuHTe3 PHK. IIpmHnmmnsr
TPAHCKPUIILIUU: KOMILJIEMEHTAPHOCTh, aHTUIIAPAIIEIbHOCTh, ACUMMETPHUYHOCTbD.
Tpancnauus u e€ stanbel. Yuactue TpancnoptHbeix PHK B OGuocunTe3e Oenka.
VYcnoBust OuocuHTe3a Oenka. KonmupoBanwe amMuHOKUCIOT. Poms pubocom B
O6uocuHTese Oenka.

Opranu3zanys reHomMa y mpoKapuoT U dyKapuoT. Perynsuus akTHUBHOCTU I'€HOB Y
npokapuot. ['unore3a onepona (P. XKakob, XK. Mano). Perymsamnus oOMeHHBIX
IIPOLIECCOB B KJeTKe. KileTouHbIl roMeocTas.

Bupycel — Hekierounsie (OpMBI JKH3HH W OONMUraTHble mapasutbl. CTpoeHue
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepruodaros.

Bupycubie 3a0oneBanus uenoBeka, >kMBOTHBIX, pactenuid. CIINJ[, COVID-19,

conuaJibHbIC U MCIUITMHCKHUC HpO6JI€MI)I

2.6

Knerounsnii 1nwmki, ero mepuoabl u  perymsimus. MHTepdaza W MHTO3.
OcoOeHHOCTH TIPOIECCOB, MpOTEKarImux B uMHTEepdasze. [loaroroBka KIETKH K
nenenuto.  IlpecunreTrnueckuil  (HOCTMUTOTHYECKMI), CHUHTETHYECKUH U
MIOCTCUHTETUYECKUH (IPEMUTOTUYECKUI) TepHOIbl HHTEP(ha3bI.

Marpuunsiii cunte3 JHK — permukanus. Ilpuanunsr perumkanuu  JHK:
KOMIUIEMEHTAPHOCTh, ITOJIyKOHCEPBATUBHBIM CHHTE3, AHTHUIIAPAIUIEIBHOCTD.
Mexannsm permmkanuu JJHK. Xpomocomsl. Ctpoenne xpomocom. Tenomeps! u
TenomMepa3a. XpPOMOCOMHBI HAa0Op KIETKM — KapHOTHM. JIMIUIOMAHBIA U
rariouIHbIi - Habopbl XpoMocoM. ['omosnorumynsle XpomocoMmbl. IlojoBbie
XPOMOCOMBI.

Jenenune xinetkn — MuTo3. CTaguu MHUTO3a U IMPOUCXOASIINE B HUX ITPOLIECCHI.
Tunsl MuTo3a. KapuoknHe3 n nurokuHe3. brosornueckoe 3HaueHHE MUTO3A.
Perynsuus mutotnyeckoro nukia kietku. Ilporpammupyemas kiaetouHasi rudens
— anonTo3.

CDYHKHI/IOHaHBHaH TCHOMHKA

3.1

OpPaHI/ISM Kak OMOJIOTHYecKas CHCTEMA

OOHOKJIETOYHEIE, KOJIOHHAJIbHBIE, MHOTOKJICTOYHBIC OpraHu3Mbl u
MHOTOTKaHEBBIE OPTaHU3MBI.

@dopMBI Pa3MHOKEHHUS OpPraHU3MOB: Oecrojoe (BKJIOYash BEreTaTUBHOE) |
mosoBoe. Bwuapl  Oecmosoro  pa3MHOXKEHHS: TOYKOBAaHUE, CIOPYJISIIHS,
(dbparMeHTaIys, KIOHUPOBAHUE.

[TonoBoe paszmHosxkenue. [lonoBeie kneTku, win ramersl. Meio3. Ctaaun menosa.

[ToBenenne xpomocoM B Meno3e. Kpoccunrosep. buonorndeckuii cMbica Meo3a
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1 TI0JIOBOTO Ipouecca. Melo3 1 €ro MeCTO B JKU3HEHHOM IIUKJIE OPTaHU3MOB.
[Ipen3zaponpiieBoe paszputHe. I'ameroreHe3 y XUBOTHBIX. llojoBble JKeme3bl.
OOpazoBanue U pa3BUTHE TMOJOBBIX KiIEeTOK. CrepMaToreHe3 M OOTEHE3.
Crtpoenne moJoBbIX KiIeTOK. OIIOIOTBOpEHHE U AMOPHUOHATIBLHOE pPa3BUTHE
KHUBOTHBIX. CITIOCOOBI OTUIOIOTBOPEHUS: HApYKHOE, BHYTpeHHee. [lapTeHorenes.
WupuBunyanbHoe pa3BuTue opraHusmMoB (oHrtoreHe3). Craauu sMOpHOreHesa
YKUBOTHBIX (Ha mpuMepe Jiarymkn). Jpoonenne. Tunsl qpodnenus. OcodeHHOCTH
NpoOJieHrs MJIEKOMUTAIONIMX. 3apOAbIIIEBbIE JUCTKU (racTpyJisilus). 3akiajaka
OpraHoOB M TKaHEW W3 3apOJBIIIEBbIX JIMCTKOB. B3aMMHOE BIMSHUE 4YacTed
pa3BUBAIOLIEroCs 3apofbllia (3MOpHOHANbHAsT MHAYKLUMA). 3akiaika IUIaHa
CTPOEHMS >KMBOTHOTO KaK pE3yJbTaT HEPApXUUYECKUX B3aUMOJCHCTBUN T€HOB.
Bnusaue Ha >MOpHOHANBHOE pAa3BUTHE PA3IUYHBIX (DAKTOPOB OKpYIKaroIIen
cpenpbl.

Poct u pa3zButue xuBoTHBIX. [locTaMOpuonanbHbi epuoa. [Ipsmoe u Henpsmoe
pazButue. Pa3Butume ¢ meramopdo3oM y OeCrno3BOHOYHBIX U TMO3BOHOYHBIX
KUBOTHBIX. buosiornueckoe 3HaueHUE MPAMOrO M HEMNPSMOIO pa3BUTHUSA, HUX
pacnpocTpaHeHue B mnpupoje. Tumbl pocra XUBOTHbIX. DakTOpsl perymsiuuu
pocTta JKMBOTHBIX M denoBeka. CTaaiuu NOCTAIMOPHUOHAIBHOTO pa3BUTUS Y
YKUBOTHBIX U 4esoBeka. [lepuopl oHTOreHes3a yenoBeka.

Pasmuoxxenue wu pasButue pacrenuii. ['ametodur m cnopodur. Meito3 B
KU3HEHHOM IMKJIe pacteHuil. (OOpa3oBaHuWe CHop B TMpoIlecce Meio3a.
I'amerorenes y pacrenuil. OIUIOAOTBOpEHHWE U PA3BUTHUE PACTUTEIBHBIX
OpraHu3MoB. /[BoifHOe OIUIOOTBOPEHHE Y IIBETKOBBIX pacTeHHid. OOpazoBaHue U

Pa3BUTHEC CEMCHHU. MexaHu3MbI peryjiaquu OHTOI'CHE3a Y paCTeHI/Iﬁ N )XUBOTHBIX

I/ICTOpI/IH CTAHOBJICHUA W  pPa3BUTHA TI'CHCTUKHU KaK HAYKH. OcHOBHbBIE
TCHETHYCCKHUE IIOHSATHS W CHUMBOJEBL I OMOJIOrMYHBIE XpOMOCOMBI, AJJICIIBHBIC
I'CHbI, aJIbTCPHATHBHBLIC IIPU3HAKH, I[OMI/IHaHTHHﬁ u pCIIeCCI/IBHI)II\/JI IMPU3HAK,
roMoO3uroTa, rerepo3nurora, 4YucTas JIMHUA, FI/I6pI/II[BI, T'CHOTMUII, (I)CHOTI/IH.
OcHoBHbBIE MCETOABbI I'CHCTHUKU! FH6pHHOHOFH‘I€CKHﬁ, HHTOHOFHQGCKHﬁ,

MOJIEKYJIIPHO-T€HETUYECKUI

Monorubpuanoe ckpemupanue. [lepsbiit 3akoH MeHens — 3aKoH eInHo00pa3us
ruOpuioB mnepBoro mnokosieHus. IlpaBuno nomunHupoBanus. Brtopoil 3akoH
MeHngens — 3akOH paclIeIyieHuss Mpu3HAKoB. LluTonormueckne OCHOBBI
MOHOTHOPHUAHOTO CKpelnBaHus. [ umores3a 4MCTOTH raMerT.

AHanmuzupymouiee ckpeuiuBaHue. IIpomMexXyTOuHBIM XapakTep HacleOBaHMS.
Pacmennenne npu3HakoB pH HEMTOJIHOM JTOMUHUPOBAHUH.

JurubpunHoe ckpemuBanue. Tpetuil 3akoH MeHenss — 3aKOH HE3aBHCHUMOI'O

HacCJICcJO0BaHUsA ITPU3HAKOB. ]_II/ITOJ'IOFI/I‘{CCKI/IC OCHOBBI AT 6pI/II[HOTO




CKpEILLIMBaHUS.
CueruienHoe HacienoBanue npusHakoB. Pabotst T. Moprana. CueruieHHOe
HAacJEeA0BAHUE TI'€HOB, HAPYILICHUE CLEIUICHUS MEXAy IeHamMu. XpOMOCOMHas
TEOPHS HACJIEICTBEHHOCTH.

I'enernka mona. XpoMOCOMHBIH MEXaHU3M OIpPEIENECHUs Moja. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHblii U TeTepOraMeTHbId moJl. ['eHeTnueckas
CTPYKTypa IIOJIOBBIX XpoMocoM. HacienoBaHune mNpU3HAKOB, CLEIUIEHHBIX C
MTOJIOM.

I'enoTun kak uenoctHas cucrema. [lneroTponus — MHOKECTBEHHOE IEHCTBUE
reHa. MHOXXECTBEHHBI ajuieiu3M. B3auMOJENCTBUE HEAJUIEIbHBIX T'€HOB.

KommnementapHocts. Onuctas. [lomumepus

3.4
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BzaumoneiicTBrue reHoTuna u cpensl npu GopmupoBanun peHotuna. MI3MeHYnBOCTb
npu3HakoB. KayecTBeHHbIE M KOJUYECTBEHHbIC MPU3HAKU. BUIbl M3MEHUYMBOCTH:
HEHAaCJIEACTBEHHAs: M HaCJICACTBEHHA.

MoudukanmonHass ~ U3MEHYHUBOCTb. Poib cpeapl B (dhopMupoBaHUH
MOIM(UKAITMOHHOW M3MEHYMBOCTH. HopMa peakiinu npusHaka. BapuaroHHbIN psij
u BapuanuonHas kpuBas (B. HMoranncen). CpoiicTBa MOAM(HUKAIIMOHHON
M3MECHYMBOCTH.

I'enotunmyeckas n3MeHYUBOCTh. CBOMCTBA F'E€HOTUITHYCCKOM M3MEHUYMBOCTU. BHIBI
TeHOTUIMYECKON N3MEHUNBOCTH: KOMOHMHATHBHAS, MyTaI[MOHHASI.

KomOunatuBHas W3MEeHYMBOCTh. Mei03 ¥ TOJOBOWM TpollecC — OCHOBA
KOMOHMHATUBHOH M3MEHYUBOCTU. P0OIh KOMOMHATHBHON U3MEHUMBOCTH B CO3JaHHU
TeHETUYECKOT0 pa3HooOpas3us B Mpe/iesiax OTHOTO BUIA.

MyTanroHHass U3MEHYMBOCTb. BHUJIbI MyTalluii: T€HHbIE, XPOMOCOMHBIE, TEHOMHBIE.
CroHTaHHBIE W HMHIYLMPOBAaHHbIE MyTalWU. SepHbIE M IMTOIUIA3MaTHYECKUE
MyTaiuu. COMaTHYECKUE U MOJIOBBIE MyTaliu. [IpuuHbI BOSHUKHOBEHUST MYy TaIlHi.
MyTtareHbl W MX BIMSHHE HA OpraHU3MbL. 3aKOHOMEPHOCTH MYTAaIllMOHHOTO
npouecca. 3aKOH TOMOJIOTHYECKUX PsIIOB B HAacleACTBeHHOW n3MenunBoctu (H.H.

BaBI/IJ'IOB). BHefI)IepHaﬂ HU3MCHYHMBOCTD N HACJICACTBCHHOCTb

Kapuotun wuenoseka. MexayHapoiHas MNporpaMMa HCCIEIOBAaHUSA TIe€HOMaA
yernoBeka. MeToapl  HM3y4YeHUsT TEHETMKM  YEJOBEKa: TE€HEAJOTrMYeCKUi,
OJIM3HELOBLIN, IIATOTeHETHYUECKHH, MOMYJISIHUOHHO-CTATUCTUYECKHA,
MOJIEKYJIIPHO-T€HETHYECKHIA. CoBpeMeHHOe onpeaeseHue TCHOTHIIA:
IOJJHOTEHOMHOE CEKBEHUPOBAHMUE, TEHOTUIIMPOBAHUE, B TOM UYHUCIIE C IOMOILIBIO
[MIP-anamu3a. HacnencrBeHHble  3a00JIeBaHHMS  4YelIOBeKa. | €HHbIE U
XPOMOCOMHBIE 0011e3HU YEJI0BEeKa. bonesnn c HACJIEICTBEHHOU
MIPEIPaCTIOI0KEHHOCThI0. 3HAYCHHE MEAWIIMHCKOW T€HETHUKH B MPEIOTBPAIICHUN

1 JICUCHHH I'eHEeTUYCSCKHX 3a00eBanuii yenoBeka. CTBOJIOBBIE KIETKU
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JloMecTuKalus U ceseKIus. 3apoXkKIeHUE CEIEKIUU U JoMecTukaiuu. Yuenue H.M.
BaBuiioBa 0 1eHTpax MPOMCXOXKICHUS U MHOT00Opas3usi KyJBTYPHBIX PAaCTECHHH.
Posp cenexiyu B CO3aHMM COPTOB pacTeHUM M MOpoA *UBOTHBIX. CopT, mopoza,
mITaMM. 3aKOH TOMOJIOTMYECKUX PSJOB B HACIEACTBEHHOW u3MeHunBocTH H.U.
BaBuiosa, ero 3HaueHue sl CENEKIIMOHHON PaOOTHI.

Metoabl  ceneKIMOHHOW paboThl. VICKycCTBEHHBIM OTOOp: MacCOBBIA H
WHJIUBUyaTIbHBIN. Ortanel KOMOMHAIIMOHHON CEJIEKIIUH. UcneiTanue
npou3BoauTeNell Mo noroMcTBy. OTOOp O TE€HOTUIy € IOMOILIBIO OLIEHKH
(eHoTHna MOTOMCTBA M OTOOP MO TEHOTHUITY ¢ MoMoIbio aHanu3a JIHK.
HckyccTBeHHBIN MyTareHe3 Kak METO/[ CEJICKITMOHHOM paboThl. PannannoHHbIi 1
XMMHUYECKMH MyTareHe3 KakK HCTOYHHK MyTalMid Yy KyJIbTYPHBIX (opMm
opranu3moB. lcnonp3oBaHME T'€HOMHOIO pPEJAKTUPOBAHMS U METOJOB
pexomOuHaHTHBIX JIHK 17151 mosrydeHust ICXOAHOTO MaTepralia JIjisi CENeKIUH.
[lonyuenne mnomumuonnoB. BHyTpuBuoBas ruOpuauzaiys. bim3kopoacTBeHHOE
CKpellvBaHue, WM MHOpuauHr. HepoicTBeHHOE CKpeliMBaHMEe, WIM ayTOpPHIMHI.
I'ereposuc u ero npuuussl. Mcnonb3oBaHue rereposuca B cenekuuu. OtnanéHHas
rubpuamsanysi. [lpeogonenne Oecruionusi MEXBUIOBBIX THOpUIOB. JlocTimkeHus

CEJICKLIMU PACTEHUI U KUBOTHBIX

3.7

4.1

OOBEKTHI, UCIOIB3YyEMbIE B OMOTEXHOJIOTUH, — KJIIETOUHBIE U TKAHEBbBIE KYJIbTYPBI,
MHUKPOOPraHU3MBbl, HUX  XapaKTepUCTHKA. TpajuIMOHHAs  OHOTEXHOJIOTHSL:
xje0oneyeHre,  MOJyuYeHHE  KUCIOMOJIOYHBIX  HPOJIYKTOB,  BUHOEJHE.
Muxkpobuonornyeckuii  cuHTe3. OOBEKTH MHUKPOOHOIOTUYECKUX TEXHOJOTHI.
[IpousBoncTBO  Oenka,  aMUHOKHMCIOT M BUTaMMHOB.  VcKyccTBeHHOE
OILIONOTBOpEHUE. PEKOHCTPYKIMA SHNEKICTOK M KIOHUPOBAaHUE JKUBOTHBIX.
Mertox TpaHCIUTaHTalUU SAEP KIETOK.

XpoOMOCOMHass M Te€HHas HWHXKEHepusa. VICKyCCTBEHHBI CHHTE3 Te€Ha |
KoHCTpyupoBanue pexkomOuHanTHbIX JIHK. JlocTwkeHus W TEpCIEKTUBHI
XpOMOCOMHOW M T€HHOM WH)XeHepuu. MeaunuHckue OUOTEXHOJIOTHH.

Hcnonbs30BaHHE CTBOJIOBBIX KIETOK
Cucrema u MHOFOO6paSI/Ie OpTraHHU4Y€CKOro Mmupa

buonormueckoe  pasHooOpazue  opraHu3moB.  CoBpeMeHHas  cHUCTeMa
opranuyeckoro Mupa. llpuHnunel knaccugukanuu opraHu3MoB. OCHOBHBIE
CUCTEMATUYECKHE IPYIIITBI OPraHU3MOB.

OCOOEHHOCTH CTPOCHHUS M JKU3HEAEATEIbHOCTU OJHOKJIETOYHBIX OPraHM3MOB.
bakrepuu, apxeu, 0JHOKJIETOYHbIE I'PUOBI, OJHOKJIETOYHBIE BOJOPOCIH, APYTHe
poTUCTHI. KOJOHMANIbHBIE OpraHu3MBl. JIBUKEHNE OJHOKIETOYHBIX OPraHU3MOB:
amMEOouHOE, KTYTUKOBOE, PECHUYHOE. 3alUTa Y OJHOKJIETOUYHBIX OpPraHU3MOB.

Pa3,[[pa)i(I/IMOCTB Y OAHOKJICTOYHBIX OPTaHU3MOB. Takcucel
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MHorokJieTouHble pacTeHUs. B3anMOCBs3b YaCcTEll MHOTOKJIIETOYHOIO OpraHu3Ma.
Tkanu, opraibl ¥ CUCTEMbl OPraHOB MHOTOKJIETOYHOro opranusma. OpraHuszm
Kak enuHoe uenoe. Tkanum pacteHuid. Tumbl pacTUTEIbHBIX TKaHEM:
oOpaszoBarenibHasl, IOKPOBHAs, MPOBOAMAIIAs, OCHOBHAas, MEXaHHYECKas.

OcoOenHocTy CTpoeHUs, PYHKIMI U PACIIOIOKECHUS TKAaHEH B OpraHax pacTeHUN

BereratuBHble U TeHepaTUBHBIE OpraHbl pacTeHnd. OYHKIUNA OPraHOB U CHUCTEM
opranoB. Kapkac pactenuil. J[BUKEHHE MHOTOKJIETOYHBIX PACTCHUI: TPONIU3MBbI U
Hactuu. llormomeHue BOABI, YIVIEKHCIOTO ra3a W MUHEPAIbHBIX BELIECTB
pactenusimu. [lpixanue pactenuid. Auddys3us ra3oB yepes3 MOBEPXHOCTb KIETKH.
TpancriopTHble cucTeMbl pacTeHuid. Beimenenwe y pacreHuid. 3amura y
MHOTOKJIETOUHbIX pacTeHuil. Kytukyna. CpencrtBa MacCUBHONM M XMMHUYECKOMN
3amuThl. DUTOHIUABI.

PazgpaxxuMocTs M peryisinius y OpraHu3MoB. Pa3zapaxumMocTb W peryisuus y

MHOTI'OKJICTOYHBIX paCTCHHﬁ. PocToBrIe BeliecTBa U UX 3HAYCHUE

MHOroKk/IeToYHble  KMBOTHBIE.  B3anMOCBS3b  4acTe€il  MHOTIOKJIETOYHOTO
opranusma. TKaHI/I, Oopranbl U CHUCTCMbI OpPTraHOB MHOI'OKJICTOYHOI'O OpraHu3Ma.
Opranusm kak eauHoe 1enoe. ['omeoctas. TkaHu KUBOTHBIX U 4Ye€lIOBEKa. THIIBI
KUBOTHBIX TKaHEH: SNUTENHalbHAs, COCIWHUTEIbHAs, MBIIICYHAs, HEPBHAs.
OcoOenHoctu cTpoeHHs, (yHKIUA U pacHoNOKEHUs TKaHeld B oOpraHax

JKHUBOTHBIX U YCIIOBCKaA

Opranbl U CUCTEMBI OPTraHOB >KUBOTHBIX. DYHKIIMU OPraHOB U CHUCTEM OPraHOB.
Omopa Tena opranu3moB. CKeleTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
XKUBOTHBIX. HapyxHblll 1 BHYTpeHHMI ckeneT. CTpo€HHE M TUIBI COEIMHEHUs
KOCTEM.

JIBU>keHHEe MHOTOKJIETOYHBIX JKMBOTHBIX. IluTanuwe >kuBOTHBIX. [luTanue
IIO3BOHOYHBIX XUBOTHBIX. I[I)IXZ[HI/IC JKUBOTHEIX. KoXXHOE JAbIXaHUC. )Ka6epHoe n
JIETOYHOE JIBIXaHUE.

JlpixaHue TO3BOHOYHBIX >KMBOTHBIX. ODBOJIOIMOHHOE YCIOXHEHHE CTPOCHUS
JIETKUX IT03BOHOYHBIX >KUBOTHBIX. HBIX&T@J'ILH&H cucTreMa 4ejJoBeka. MexaHnusm
BCHTUJAIIUN JIETKNUX Yy OThl W MICKOIMUTAIOIINX. TpchnopT BCIIECTB Y
opranu3MoB. TpaHCHOPT BeIIeCTB y KHUBOTHBIX. KpoBeHOcHas cucrema u e€
opranbl.  KpoBeHocHas  cucTemMa  TIO3BOHOYHBIX  JKHBOTHBIX.  Kpyru
KpOBOOOpAIICHHS. DBONIOIMOHHBIC  YCIOKHEHUS CTPOCHUS KPOBEHOCHOU
CHUCTEMBI ITO3BOHOYHBIX XHWBOTHBIX. BLI)IeHeHI/Ie Y OpraHMu3MoOB. BI)I)ICJ'IGHI/IG y
KUBOTHBIX. COKpaTUTENbHbIE Bakyosn. Opransl BoiieneHus. CBs3b MOJIOCTH Tela
C KPOBEHOCHOW U BBIICIUTEIBHON CHUCTEMaMH. BbijeneHne y MO3BOHOYHBIX
JKNBOTHBIX. 3aIIII/ITa Y MHOTI'OKJICTOYHBIX KHWBOTHBIX. HOKpOBI)I n Hux

MIPOU3BOTHBIE.
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PaznpaxkxuMocCTh U perymsust y opranu3MoB. Pa3apakuMoCTh Y OJHOKIETOUHBIX
opranu3mMoB. Takcuchl. Pa3apakMMOCTh W PEryJsiusi y MHOTOKIETOYHBIX
pacreHuii. PocToBble BelecTBa U MX 3HAUYCHHE.

HepBHast cucrema u pedieKTOpHas peryJisilius Y MHOTOKJICTOYHBIX KHBOTHBIX.
HepsHas cuctema u e€ oTJesnsl. DBOIIOIMOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOM
CUCTEMBI Y KUBOTHBIX.

Pazpabotka anroputmMoB u mnporpamMm s 3(GHEKTUBHON (HYHKIIMOHATBLHOMN
AQHHOTAIlUM  TE€HOMOB,  TPAHCKPUITOMOB,  TPOTEOMOB,  METabOJIOMOB

MHUKPOOPIraHU3MOB, PACTEHUMN, ’KUBOTHBIX U YEJIOBEKA
OpraHu3Mm 4enoBeKa U €ro 310pOBbE

OpraHbl ¥ CUCTEMBI OPTaHOB yesnoBeka. OTenbl TOJIOBHOTO MO3Tra O3BOHOYHBIX
KHUBOTHBIX. Peduekc u peduiekropHas nyra. besyclioBHbIE M yCIOBHBIC
peduexcel. I'ymopanbHast peryinsuuss M SHAOKPHHHAs CHCTEMa JKUBOTHBIX U
yesoBeKa. JKene3bl SJHAOKPUHHOM CUCTEMBI U MX TOPMOHBI. J[eficTBUE TOPMOHOB.
B3anMocCBs3p HEpPBHON M DHIOKPUHHOW cucTeM. [ mmoramamo-runodusapHas

cucrema. Pedekc u pedaexropnas ayra. beaycioBHbIE U YCIOBHBIE pedIeKChI

5.2

5.3

3ammrTa opranu3ma oT OosiesHed. MimmyHHas cucrtema venoBeka. Kietounsiii u
TYMOPJIbHBIA MMMYHHUTET. BpOXAEHHBINA, NPHOOPETEHHBI crenuduyecKuii
UMMYyHHUTET. Teopusi KIOHaNbHO-ceIeKTUBHOrO uMmMmyHutera (IL.Dpmux,
®.M.bepner, C.ToneraBa). BocnanutenbHble OTBETHI OpraHu3MoB. Poinb

BPOKJIEHHOIO UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI

KpoBeHnocHast cucrema u e€ opransl. Cepale, KpOBEHOCHBIE COCYAbl U KpPOBb.

Kpyru kpoBoobparienus. Pabora cepaia u e€ perynsuus

5.4

Jpixanue yenoBeka. Juddysus razoB yepe3 MOBEPXHOCTh KIETKU. JlpIxaTenbpHas
cuctema 4eioBeka. JlpIxaTenapHass MOBEPXHOCTh. Perymsamms  JbpIXaHUS.

JIpIxaTeabHbIe 00BEMBI

5.5

5.6

HI/IHleBapI/ITCJ'IBHaﬂ CHUCTEMaA 4YCJIOBCKA. OTI[GJ'II)I MUIICBAPUTECIBHOIO0 TpaKTa.
HI/IH_[eBapI/ITeJ'ILHI)Ie JKCIIC3hI. BHYTpI/IHOJ'IOCTHOG u BHYTPUKJICTOYHOC

MUIIEBAPEHUE

ITokpoBel M wux mnpousBojaHble. Opranbl BbiaeneHus. Ilouku. Crtpoenue u
¢byHkuuonupoBanue HeppoHa. OunbTpanus, cekpenus U 00paTHOE BCAChIBAaHUE

KaK MEXaHU3MBbI pabOoThl OpraHoB BbleNeHUss. OOpa3oBaHre MOYH Y YelIOBEKa

5.7

HBI/I)KGHI/IG YelloBeKa: MbImieuHas cucreMa. CKeleTHBIC MBIIIOBI U HUX pa60Ta.

CTpoeHMEe U TUITBI COEAMHEHUS KOCTEH

Teopus sBomronnu. Pazsutre xu3Hu Ha 3emie

6.1

OpomtorimonHas  teopust Y. Jlapsuna. IIpenmochbuiku — BO3HUKHOBEHHS

AapBUHHU3MA. Kuznp n Hay4dHadA ACATCIbHOCTb 4. Z[apBI/IHa.




JBmxyuiye cuiibsl 3Boaonuu BUaoB 1o Y. JlapBuHy (BBICOKash MHTEHCUBHOCTH
pa3sMHOXKEHHSI OpPraHM3MOB, HACJEICTBEHHAas W3MEHYMBOCTh, Ooppda 3a
CYIIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBINA 0TOOD).

Odopmnenne cunTeTnyeckor teopuu sBomonuu (CTD). HelitpanbHas Teopus
sBomtorun. CoBpeMeHHast HBOJIOIMOHHAS OMOJIOTHs. 3HAYCHHUE BOJIOIMOHHON

Teopuu B GOPMUPOBAHUN €CTCCTBEHHO-HAYYHOU KapTUHBI MUPA

6.2

[Momynsaumst Kak sJeMeHTapHas enuHuIa d5BoyoUuH. COBPEMEHHBIE METOJIbI
OLIEHKM TEHETUYECKOr0 pasHOOOpa3ust M CTPYKTYphl mnomyisuuid. V3meHenue
reHooHAa MOMYJSIMN KaK »3JIEMEHTapHOE SBOJIOIMOHHOE SIBICHUE. 3aKOH
reHeTudeckoro paBHoBecus k. Xapau, B. BaitnOepra.

OneMeHTapHble  (AKTOPHI  (IBMDKYIIME CHJIBI) OBOJIONUH. MyTalMOHHBINA
nporecc. KomOunatuBHas wu3MeHuMBOCTh. Jlpeiidp reHoB — ciydaiiHble
HEHANpaBIIEHHbIE HM3MEHEHUS 4YacToT ajviened B momyssusax. Oddekr
OCHOBATEJIA. Murparuu. W3onsmus TIOTTYJISILIUIA: reorpagudeckas
(mpocTpaHcTBeHHas ), brnogoruyeckast (penpoyKTUBHas).

EctectBennbiii  orOOop — HampaBnsoomuid  dakrop sBomonud.  Dopmbl
€CTECTBEHHOTO  OTOOpa: JBIKYIIMUW, CTAOMIU3UPYIOIIUN, pa3pbIBAIOIIUI
(mu3pynTuBHBI). [Tom0BOM 0TOOD.

[IpucnocoOIeHHOCTh ~ OpPraHU3MOB  KaK  PE3yJlbTaT  MHUKPOIBOJIOLUH.
Bo3HukHOBeHHE — MpHUCIOCOOIEHMH Yy  OpraHu3mMoB.  ApomMopdo3bl U
uanoanantauuu. [Ipumeps! npucnocobneHuii y opranuzMoB. OTHOCUTENBHOCTD
MPUCIIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepunm u cTpykTypa. BupooOpa3zoBanume Kak pe3yibTar
MUKposBotoru. M3omsamus — kiroueBoil ¢akrop BupooOpazoBanus. Ilytu u
CHOCOOBI BHUJI000pa30BaHUS: aJJIoNaTpUYeCcKoe (reorpaduueckoe),
CUMIIaTPUYECKOE  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (TOJUIIIIOUIU3AIIHS,
rudpuansays). JJMTenbHOCTh 3BOIIOLUOHHBIX ITPOLIECCOB.

MexaHu3mbl GOPMHUPOBAHUS OHOJIOTHYECKOTO pa3HOOOpa3usl.

Ponp 3BoMIOLIMOHHONW OMONOrMM B pa3paboTKe HAyYHBIX METOJOB COXpaHEHHUs
OropazHooOpa3usi. MUKPOIBOIIONMS W KODBOJIOMHS TApPa3uTOB U HMX XO35EB.
Mexanu3msl pOpMHUPOBAHUS YCTONYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOPHOBI

C HeH

6.3

Metoapl M3ydeHUsT MaKpOAIBOJIONUHU. [laleOHTONIOrHYeCKHe METONBI M3YyYCHHS
sBomonmu. [lepexonubie GopMbl 1 PUIIOTEHETUIECKHE PSABI OPTaHU3MOB.
buoreorpaduyeckue Meroapl uyueHus sBonrorun. CpaBHeHue (Gropsl U GayHbI
MaTepuKOB M OCTpOBOB. broreorpaduueckne odnactu 3emnn. Buabi-sHIeMuku u
PEUKTHI.

3M6pI/IOJ'IOFI/ILICCKI/IC u CpaBHI/ITeJ'ILHO-MOp(I)OJ'IOl“I/I‘{CCKI/Ie MCTOAbI H3YUYCHUIA
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IBOJIIONMH. [ €HEeTHYeCKne MEXaHW3MbI JBOJIOLUU OHTOTEHE3a U TOSBICHUS
OBOJIIOIIMOHHBIX ~ HOBIIECTB. | 'OMOJIOTMYHBIE W  AQHAJOTUYHBIC  OPTaHBI.
PynumeHtapHple  opraHbl M aTaBU3MBL.  MOJEKYJSIpHO-TCHETHYECKUE,
OMOXMMHUYECKHE W  MaTeMaTHMYeCKHEe  METOJbl  M3YYCHHUS  DBOJIOIHH.
I'omonornunbie TeHbl. COBPEMEHHBIE METOMBI MOCTPOCHUS (PHIOTEHETHYECKUX
JIepEBBEB.

XPOMOCOMHBIE MYTaITUH U IBOJFOIHSI TCHOMOB.

O6mume 3akoHOMEepHOCTH (TIpaBWia) 3BOIONMH. HeoOpaTHMOCTh HBOJIOIUH.

AnantuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB IBOJIIOIIUU

Hayunble rumoTe3sl MNpPOUCXOXKIACHUS KHU3HM Ha 3emiie. AOHOreHes U
naHcnepMus. JloHay4dHble PEACTAaBICHUS O 3apOKICHUH KU3HU (KPEALlIOHU3M).
'unoTe3a MOCTOSHHOTO CaMO3apOXKIAECHUS JKU3HU U €€ ONPOBEP)KEHUE ONbITAMU
®. Penu, JI. Cnamwrannanu, JI. Ilactepa. IlpoucxoxnaeHue KuU3HU U
acTpOOHOJIOTHS.

OcHoBHbIE 3Tallbl HEOpraHUYecKoM 3Boitouuu. [lmanerapHas (reosiornyeckas)
IBONIIOLIMS. XHMHYEcKash HBOJIONUSA. AOHOTeHHBI CHHTE3 OpraHMYeCcKHX
BemiectB u3 Heopranuyeckux. Omeir C. Mumnepa u I'. FOpu. O6pazoBanue
nosinMepoB U3 MoHoMmepoB. KoanepBarnas rumnore3a A.J. Omapuna, rumnoresa
nepsuuHoro OynboHa JIk. XosgeitHa, reHetuueckas runoresa [. Mémnepa.
Pu6o3umser (T. Yek) u rumotesa «vupa PHK» VY. I'mnbGepra. @opmupoBanue
MeMOpaH U BO3HUKHOBEHHE MPOTOKJIETKH.

Uctopus 3emnu u meroapl e€ uzyueHus. Vckomaemble OpraHWYecKHE OCTAaTKH.
I'eoxpononorust u e€ Meronsl. OTHOCUTENbHAs M a0OCONIOTHAsE T'€OXPOHOJIOTHSL.
I'eoxpoHonOryUecKkas 1mKasua: 0HbI, Ipbl, HEPUOBL, JTTOXH.

HavanpHble sTansl opranuueckoil spomonuu. IlosBieHne u 3BONIONMS MEPBBIX
KJIETOK. OBOJIONUA MeTabonm3ma. BO3HMKHOBEHHE TEPBBIX IKOCUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIIIIEHKM KaK aHaJIor MEepBbIX Ha 3eMJie COOOIIECTB.
Crpomaronutsl. [IpokapruoTsl U 3yKapHOTHI.

ITpoucxoxaenue 3ykapuoT (CUMOHOTeHe3). DBOIIOIMOHHOE IPOUCXOXKICHHE
BUpycoB. IlpouncxokieHue MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HUKHOBeHUE
OCHOBHBIX TPYTIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tamlbl 3BOJNIONMU BBICHIMX pacTeHUi. OCHOBHBIE apoMOp(O3bI
pacrenuii. Bbixox pacrenuii Ha cyumry. IlosiBneHue CHOpOBBIX pacTeHUN U
3aBoeBaHne uMmHu cymHd. CemeHHble pacTeHus. lIpoucxokieHue IBETKOBBIX
pacTeHui.

OcHOBHBIE 3Tamlbl 3BOJMIONMU SKUBOTHOTO Mupa. OcHOBHBIE apoMop(do3bl
KHUBOTHBIX. BeHnackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIIEHUE COBPEMEHHBIX
tumnoB. [lepBrie XOproBbIe KUBOTHBIE. JKU3Hb B BOJE. DBOJIOLHUS TO3BOHOYHBIX.

[Tpoucxoxaenne ampuobuit u pentunuii. [IpoucxoxaeHNE MIICKOMHUTAOININX U
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ntun. [lpuamun xmrodeBoro apomopdo3a. OcBoeHue OECIO3BOHOYHBIMU H
MMO3BOHOYHBIMH JKUBOTHBIMU CYIIIH.

PazBuTune xu3HM Ha 3eMiie 1O 3paM U IepuogaM: apxeul, MpoTepo30i, Najaeo30u,
Me30301, KaiHO30H. OOmas XapakKTepUCTHKAa KIUMaTa H TEOJOTHYECKUX
nporieccoB. [TosiBIeHUE U paclBET XapaKTEPHBIX OPTraHU3MOB. YTII€00pa30BaHHUE:
€ro YCJIOBHSI U BIUSHUE HA TA30BBIA COCTAB aTMOC(EPHI.

MaccoBble BBIMUPAaHUS — 3KOJOTHYECKHE KPHU3UCHI mpoiuuioro. [Ipuuunsl u
CJIEJICTBUSI MacCOBBIX BhIMHpaHU. COBPEMEHHBII 3KOJIIOTUYECKUN KPHU3UC, €ro

0COOEHHOCTH

Pasnenst m 3agaum anTtpomosnoruu. Meronsl aHtpononorud. (CraHOBIIEHHE
IIPEICTAaBICHUH O MPOUCXO0KIEHUH ueroBeka. COBpeMEHHbIE HayUYHbIE TEOPUH.
CxoncTBO uenoBeKka C KUBOTHBIMH. CHCTEMATHYECKOE MOJIOKEHUE YEJIOBEKa.
CBuzerenbcTBa  CXOACTBA  YEJIOBEKA € JKMBOTHBIMHM:  CPAaBHUTENIBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTUYECKHE, ($H3M0JIOr0-OMOXUMHUYECKHE,
noBeieHueckue. OTInyms yenoBeka OT )KMBOTHBIX. [IpsiMOX0oXxkaeHNE U KOMIUIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPON CUTHAJIBHON
CHUCTEMBI.

JBmwxymme cuibl ((akTopbl) aHTPONOreHe3a: OWOJIOTHYECKHE, COIHAIbHEIE.
CooTHouleHrne ONOIOTUIECKUX U COIUAIBHBIX (PAKTOPOB B aHTPOIIOTCHE3E.
OCHOBHBIE CTaIuM AaHTPOIIOTE€HE3a. ABCTPAIIONUTEKN — ABYHOTHE NIPEAKH JIIOJIEH.
UYenoBek  yMenbll, IEpBble  H3TOTOBICHUA OpyAudl  Tpyaa. UYenosek
MPSMOXOJSAIIMNA U TEpPBBIA BBIXOA JrOAeH 3a mpenensl Adpuku. Yemorek
reiiienb0eprckuii — oOIUi NpeJoK HEeaHIepPTaTbCKOro YelloBeKa W YesloBeKa
pazymHOro. YenoBek HEaHAEPTAIBCKUM KaK BUJ JIIOJEH XOJOAHOIO KiIUMaTa.
YenoBeKk pa3syMHBIII COBPEMEHHOIO THUIA, JEHUCOBCKUI YEJIOBEK, OCBOCHHE
KOHTHMHEHTOB 32 IpeneiaamMu AQpukH.

DOBONIOIUS COBPEMEHHOIO uesnoBeka. EcTecTBeHHBbI OTOOpP B HOMYJALHAX
yenoBeka. MyTanMoHHbIH mporiecc U noaumopdusm. [lomynsinoHHbIE BOJHBI,
npeiid reHoB, MuUrpanus U «3pQGEKT OCHOBATENA» B MOMYJISALMIX COBPEMEHHOTO
YeJI0BEKa.

UYenoseueckne pacel. Ilonstme o pace. bonpmme pacel:  eBporeougHas
(eBpasmiickasi), aBcTpaJlo-HerpoujHass  (dKBaTOpuUaibHasg), MOHIOJOUIHAS
(asmaTcko-aMepHKaHCKas). Bpemss M ImyTu pacceneHHs 4elnoBeKa I0 IUIAHETE.
EaunctBo  dyenoBeueckux pac. HayuHas  HeCOCTOSITENBHOCTh  pacu3Ma.
[IpucnocoOaeHHOCTh 4YelloBEeKa K Pa3HbIM YCIOBHSM OKpYXKAroIlel cpembl.
Bnusinue reorpaduyeckoit cpensl M apeiida TeHOB Ha MOP(OJIOTHIO H

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

OKOCHUCTEMBI U MMpUCynmue MM 3aKOHOMECPHOCTHU
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Paznensl u 3agaun sxosorun. CBsi3b HKOJIOTUU C APYTUMH HayKaMHu.
Meroast skonoruu. lloseBbie HaOMOACHHUS. ODKCIEPUMEHTHI B IKOJIOTHU:
MpPUPOAHbIE W JabopaTopHble. MoJENIUpOBaHHE B JKOJOTUU. MOHUTOPHUHT

OKPY’KaIOIIIECH CpeIbl: TOKAIbHBIN, pErHOHAILHBIN U TJI00aIbHBIN

Dkojoruueckre (akTopbl M 3aKOHOMEpHOCTH ux nedctBus. Knmaccuduxarms
JKOJIOTMUECKUX (PaKTOpOB: abMOTHYEeCKHEe, OWOTHYECKHE, aHTPOIOTECHHBIE.
OOme 3aKOHOMEPHOCTH JICHCTBHS 3KoJOrudeckux ¢akropos. IIpaBuio
munumyma (K. Hlnpenrens, 0. JIu6ux). TonepantHOCTh. DBpHOMOHTHBIE U
CTEHOOMOHTHBIE OpPraHU3MBI.

AbGuoTtndeckue ¢daktopel. CBeT Kak sKojoruyeckuii akrop. JleicTBue pasHbIX
Y4aCTKOB COJIHEUHOTO CIEKTpa Ha OpraHu3Mbl. OKOJIOTMYECKHUE TPYIIIbI
pacTeHMil M >KUBOTHBIX IO OTHOLIEHMIO K cBeTy. CHUrHajbHas poJib CBETA.
doTonepruoanusm.

Temmepatypa kak skonormyeckuil cdakrop. JleiictBue Temmeparypbl Ha
opranusmsl. [ToMkuIOTEpMHBIE U TOMOHOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHbBIE U
CTEHOTEPMHBIE OPTraHU3MBbI.

Bnaxnocte kak okojormueckuii  ¢dakrop. [IpucmocobneHus pacTteHHi K
MoJIICp KaHuI0 BOJHOTO OayaHca. Kiaccudukarus pacTeHH MO OTHOIICHHIO K
BoJie. [Ipucmocobaenns >KUBOTHBIX K H3MEHEHHIO BOJTHOTO PEKUMA.

Cpenpl oOuTaHMS OpPraHM3MOB: BOJHAs, HA3E€MHO-BO3/YyILIHAs, I1OYBEHHas,
rnmyOuMHHAass — MOJNOYBEHHAs, BHYTpPUOpPraHW3MeHHas. (DU3MKO-XUMHUYECKHUE
OCOOCHHOCTH Cpell oOMTaHMsS OpraHu3MoB. l[IpucnocobieHuss OpraHu3MoB K
KU3HU B Pa3HBIX CpEIax.

buonoruueckue putmsl. BHenHue u BHyTpeHHUE puTMbl. CyTOUHBIE U TOIUYHBIE
putMbl. IIpucrnocoOaeHHOCTh OPraHU3MOB K CE30HHBIM HM3MEHEHUSIM YCIIOBHIM
KU3HU.

XKuznennnie Gopmbl opranusmoB. [loHsTHEe 0 ku3HEHHON (Qopme. Ku3HEHHbIE
(GbopMBI pacTeHMii: JepeBbs, KyCTapHUKU, KYyCTapHUYKH, MHOTOJIETHHE TPaBBI,
oJHOJeTHUE TpaBbl. JKu3HeHHbIE (POPMBI KUBOTHBIX: THJIPOOMOHTHI, TEOOUOHTHI,
a’poOuoHTHL. OCOOEHHOCTH CTPOESHMS U 00pa3a KU3HU.

buotnueckne daxTopbl. Buapl OMOTHYECKHUX B3aUMOJCHCTBUMN: KOHKYPEHIIHS,
XMIHUYECTBO, cUMOKMO03 U ero (opmel. [lapazutusMm, xoomepauus, MyTyaausMm,
KOMMEHCAJIN3M (KBapTUPaAHTCTBO, HaXJeOHUUYECTBO). Herpoduueckue
B3auMoOJeiicTBUs  (Tonmmueckue, (Qopuueckue, (¢dabpuyeckue). 3HaueHUE
OMOTHMYECKMX B3aUMOJIEHCTBUN Ui CYLIECTBOBAHHS OPraHU3MOB B Cpele

oOHWTaHUs. HpI/IHI_II/IH KOHKYPCHTHOT'O UCKJIFOUCHUA
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OKOJIOTUYECKHE XApPaKTCPUCTHUKU TTOIMYJIAINH. HOHy_]'IfIIII/IS[ Kak Ouoyiormueckas

cucrema. Posib HEOTHOPOJIHOCTH cpelibl, PU3NUECKUX OaphepoB U 0COOEHHOCTEH
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7.5

O6uosIoruu BUJOB B (POPMUPOBAHUM MPOCTPAHCTBEHHOW CTPYKTYPHI HOIMYJISIIHA.
OcHOBHbBIE TMOKa3aTeJM MOIMYJSIIMUA: YUCIEHHOCTb, IUIOTHOCTh, BO3pAacTHas M
II0JIOBAsi CTPYKTypa, pOKIAEMOCTb, IIPUPOCT, TEMII POCTa, CMEPTHOCTb,
MUTpaLU.

Okojorudeckas CTpykTypa mnonyisuuu. OILleHKa YHCIEHHOCTH IONYJISLUH.
JluHaMuKa nomyJsiiuy U €€ peryysinus. bUOTH4eCKui IOTEHLHal NOMYJIALUN.
MognenupoBanue IOUHAMMKU — nomyssnuu. KpuBele pocTa  4YHCICHHOCTH
nonyisauuu. Kpusble BbDKMBaHMs. Peryisius 4YMCIEHHOCTH HOIYJISLMHU: POJb
(GakTOpOB, 3aBUCAIIMX M HE 3aBUCSAIIMX OT IUIOTHOCTH. OKOJIOTUYECKHE
cTpareruu BUJoB (I- u K-ctparerun).

Ilonatue 006 »sKoymoryueckoil Hume Buaa. MectooOutaHue. MHoromepHas
Mozenb dKonorndeckod Humm Jk.M. XatumHcona. Pa3zmepbl 3KonOruueckoin
Humy. [ToTeHnmanbHas U peaan3oBaHHAs HULIH.

Bun xak cucrema mnonynsuuid. Apeainbl BUIOB. Buipl M uX KU3HEHHbIE
CTpaTerMd.  3aKOHOMEPHOCTH  TOBEJEHUS W MWUIPAlMA  >KUBOTHBIX.

buonornueckue nHBa3zuu JYKCPOAHBIX BUIOB

CooOmiectBa opranu3MoB. buonenos u ero crpykrypa. CBsi3u MexIy
opraHu3mMamMu B OuoIleHO3e. JKocHcTeMa Kak oOTkpbiTas cucrema (A.Jlx.
Tencnu). OyHKIMOHAIBHBIE OJIOKM OPraHU3MOB B 3KOCHUCTEME: MPOIYILICHTHI,
KOHCYMEHTHI, penyleHThl. Tpodudeckue ypoBHU. Tpodudeckue LEmu U CETH.
Abuotnyeckue 61m0oku sKocucTteM. [TouBbl M MBI B 3KOcHcTeMax. Kpyrosopot
BEIIIECTB U MTOTOK YHEPTUU B IKOCUCTEME.

OcHOBHBIE TIOKa3aTeIM IKOCUCTEMBI. buomacca u mpoayKius. DKOJIOTHUECKUE
MIUPaMHUJIbI YUCEN, OMOMACCHI U DHEPTHH.

HanpaBneHHble 3aKkOHOMEpHBIE CMEHBI COOOIIECTB — cyKieccud. [lepBuuHble U
BTOPUYHBIC CYKIIECCMM M WX TPHYMHBL. AHTPONOTeHHBbIE BO3JCUCTBHS Ha
cykneccun. KimmmakcHoe coobmiectBo. bropaznooOpasue u moiaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpuponHbie 3KOCUCTEMBI. AHTPONOT€HHBIE HSKOCHUCTEMBI. ATPOIKOCUCTEMA.
ArporieHo3. Paznuanst Mex 1y aHTpONTOT€HHBIMU U TTPUPOTHBIMH SKOCHCTEMaMH.
Ypboskocucrembl. OCHOBHbIE KOMIIOHEHTHI ypOoakocucteM. ['opozckas ¢iopa u
¢dayna. CuHaHTpONU3alUs TOPOACKON (ayHbl. buonornueckoe u X03sIiiCTBEHHOE
3HAUEHUE arpodKOCHCTEM M ypOOIKOCHUCTEM. 3aKOHOMEPHOCTH (OPMUPOBAHUS
OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B SKOCUCTEMAX.

[Tepenoc sHEpruM M BEUIECTB MEXKIY CMEXKHBIMU 3KOCUCTEMaMU. Y CTOMYMBOCTh
OpraHu3MOB, TMOMYJISUUA U DKOCHUCTEM B YCJIOBHUSIX €CTECTBEHHBIX U

AHTPOINIOT€HHBIX BO3CUCTBUN

buochepa — oOmemnanerapHas o6onouyka 3eMiHM, TA€ CYIIECTBYET WU
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cyliecTBoBasia XH3Hb. YueHue B.M. Bepnaackoro o Ouocdepe. Ob6nactu
o6uocdeps u e€ coctas. KuBoe BerecTBo 6ochepsl U ero GyHKIUH.
3akoHOMEPHOCTH cymiecTBoBaHus Ouocdepsl. OcobeHHOCTH Ouochepsl Kak
rimo0anbHOM  3KocucTeMbl.  Jl[nHamuueckoe  paBHOBecue B Oumocdepe.
KpyroBopoTsl BemiecTB M OHOr€OXMMHYECKHME MHMKIBI (YrJiepoaa, a3o0Ta).
PurmuunOCTS siBCHMIT B Onocdepe.

3onanbHOCTh OMocdepsl. [lonsatrne o 6uome. OCHOBHBIE OMOMBI CyIIH: TyHApPA,
XBOWHBIC Jieca, CMCIIAHHBbIE W IIMPOKOJMCTBCHHBIC Jieca, CTEIH, CaBaHHBI,
MYCTBIHM, TPOIUYECKHE JIeca, BBICOKOTOpbi. Kiumar, pacTUTENbHBIH W
KUBOTHBIA MHp OMOMOB CYIIIH.

Crpykrypa u (QYHKIHS XKHBBIX CHCTEM, OLEHKA MX PECYpCHOr0 MOTEHIMAIa U

6uochepHbIx QyHKIUN

DKOJIOTHYECKHe KPU3UCHl U MX MpHUMHbL. Bo3nelicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHUe BO3AYyIIHOM cpenbl. OXpaHa BO3ayxa. 3arpsi3HEHHE BOJIHOM CpeJibl.
Oxpana BoaHBIX pecypcoB. Paspymienue nmoussl. OXpaHa MOYBEHHBIX PECYPCOB.
H3MmeHeHne KuMara.

AHTpPOIIOr€HHOE BO3JEHCTBUE HA PACTUTENIBHBIM W KUBOTHBIM Mup. OxpanHa
PaCTUTENBHOTO M YKUBOTHOTO MHUpPa. OCHOBHBIC MPUHILHUIBI OXPAHBI TPUPOIBI.
Kpacubie xkauru. Ocobo oxpansembie mnpupoansie tepputopun (OOIIT).
Borannueckue casbl 1 300JJ0THYECKHUE TAPKH.

OCHOBHBIE TPUHLHUIIBI YCTOMYMBOTO Pa3BUTHs YEJIOBEUECTBA U IPUPOJIBIL.
PanmionansHOe  MpUPONOMONIB30BAaHUE M COXPAaHEHHE  OMOJIOTHYECKOTO

pazHooOpa3zus 3emin




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






