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MOSACHUTEJBHASA 3AIINCKA

[Iporpamma mo yueOHOMYy mpeamery "buonorus" (manee - Owomorus) Ha
YpPOBHE cpeaHero ooOiiero oOpa3zoBaHus pa3paboTaHa Ha ocHoBe DenepasbHOrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6paszoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeaMera «buosorus» u
OCHOBHBIX TIOJIOKEHUH (eepabHOI paboyeil mporpaMmbl BOCIIUTAHUS.

YueOuslii npeamer «buonorus» yray06naéunoro ypoBHs usydenus (10-11
KJIACChI) SIBIISIETCS OJHUM M3 KOMIIOHEHTOB MpeAMeTHOU oOnactu «EcTtecTBeHHO-
HayuHble TpeameTb». CormacHo mnonoxkenusmM OPI'OC COO npoduiibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YIiyOJIEHHOM YPOBHE, SIBISIFOTCS CIIOCOOOM
nuddepenupanin  oOy4eHUsT Ha YpPOBHE CpeAHEro oOiiero oOpa3oBaHUs U
MPU3BAaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXJIYy OCHOBHBIM OOIIUM, CpPEeAHUM
o01mMM, cpeHUM MpodheCcCHOHATBHBIM U BBICIIUM OoOpa3oBaHueM. B To ke BpeMs
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE pEIICHHE O00pa30BaTEIbHBIX, BOCIHUTATEIBHBIX WU Pa3BUBAIOIIUX
3a/lay, CBS3aHHBIX C HpodopueHTanuern oOydarouxcsi U CTHUMYJHUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTM HAyYHOTO 3HAHUA, CBSA3aHHOTO ¢ OHMOJOTrHMEH,
MEJIULIMHOM, KOJIOTUEH, TICUXOJIOTUEN, CTIOPTOM WJIA BOCHHBIM JIEJIOM.

[Iporpamma no ydebnomy mnpeamety "buonorus" naér npeacraBieHHE O
Heau M 3aJayax M3ydeHus ydeOHoro mnpenmera «buonorus» Ha yriayOn€HHOM
YPOBHE, onpeaesisieT o0si3aTesibHOe (MHBAPUAHTHOE) MTPEAMETHOE COAepKaHue, €ro
CTPYKTYpUpPOBAaHME IO pa3feinaM ¢ TeMaMm, paclpelesieHue I0 KiaccaMm,
PEKOMEHIyeT TMOCIeA0BATeIbHOCTh W3YUYEHUsS Y4YEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€W, JIOTUKH Y4eOHOro Tpollecca,
BO3pPACTHBIX OCOOEHHOCTEeW oOyuwaromuxcsi. B mnporpamme 1o Ouonoruu
peanu3oBaH MPUHIUIT TPEEMCTBEHHOCTH C M3y4YeHHEM OHOJIOTMH Ha YpPOBHE
OCHOBHOTO  o0miero  oOpa3oBaHusi, Oyaromaps 4YeMy IPOCMATpPUBAETCS
HAIMpPaBJICHHOCTh HA  TMOCJIEAYIOIIEe pa3BUTHE  OHOJOTUYECKUX  3HAHUH,
OpPUECHTUPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, MPEACTaBICHU O 370pOBOM 00pa3e >KH3HU, 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, METANpPEeJIMETHBIM U TPEAMETHBIM pe3yjibTaTaM OOy4YeHUS U B
GbopMUPOBAHUM OCHOBHBIX BHJIOB y4e€OHO-IO3HABATEILHOM  JEATEIbHOCTU
OoOy4Jaronuxcst MO0 OCBOCHHIO COJIEPKaHUS OHOJOTHYECKOTO 0Opa3oBaHUS Ha
YpOBHE CpeaHero o01iero oopa3oBaHus.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEro o0Iero oopasoBaHUs
3aBepiiaeT OuOJIOTMYEeCKOe O00pa3oBaHME B IIKOJE U OpPUEHTHUPOBAH Ha



pacimimpeHre U yriayOsjeHue 3HaHWM OOyYaromMXCs O >KMBOM MPUPOJE, OCHOBAX
MOJICKYJISIPHOM M KJIETOYHOW OMOJIOTHH, SMOPUOJIOTUH W OHOJIOTUM Pa3BUTHA,
TE€HETUKHU, CEIEKINN, OMOTEXHOJIOIMH, SBOTIOLUOHHOIO YUYEHUS 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 COAEPKAHUS COCTABIISIET CUCTEMA
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 YrIyOleHbl OHWOJOTMYECKHME 3HAHUS O PACTEHUSX, >KHUBOTHBIX,
rpu0ax, OakTepHsX, OpraHU3ME 4YeJOBEeKa, OOIIUX 3aKOHOMEPHOCTAX IKHU3HU,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOIO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3MokHa Takke HHTErpauusi OUOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAHUSAMH, MOJYYEHHBIMU OOYYAIOIMMHUCS TPH H3YYECHHUH
(bU3UKH, XUMHUH, reorpadui 1 MaTEMaTUKH.

CtpykTypa mnporpamMmbl 1o ydeOHOMYy mnpeamery "buonorus" oTpaxkaer
CHUCTEMHO-YPOBHEBBI UM 53BOJIOLUMOHHBIN MOAXOABI K HU3YYEHHIO OHOJIOTHU.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBbIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHUYECKOro MUpa Ha 3emiie,
COXpaHEHHUsi OMOJOrMYecKOro pasHooOpaszus IuiaHeTtol. Tak, B 10 Kkiacce
U3Yy4alOTCsl OCHOBBI MOJIEKYJISIPHOM M KJIETOYHON OWOJNIOrHH, SMOpPHOJIOTUH U
OMOJIOTHM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMH U CHUHTETUYECKOM
OMOJIOTUH, AKTyalIU3UPYIOTCS 3HAaHUS OO0Yy4arIIUXcs MO OOTaHUKE, 300JI0THUH,
aHatoMuu, (usmonorun uenoBeka. B 11 kiacce wu3ywaroTcs SBOJIIOLHUOHHOE
y4eHHE, OCHOBBI KOJIOTHH U yUYeHHUe 0 Ouocdepe.

VYuebnsiii mnpeamer «buonorus»  mpu3zBaH  00€CIEUUTh  OCBOCHUE
oOy4JaronMMucs: OMOJIOTUYECKUX TEOPUM U 3aKOHOB, UJI€W, IPUHIIUIIOB U MPaBHIL,
JIe)KaIUX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHbBI MUPA, 3HAHUM O
CTPOEHUH, MHOT000pa3M M OCOOCHHOCTSAX KJIETKHU, OpraHu3Ma, MOy,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTHXKEHHUSAX, COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTUH, MPUKIIATHBIX aclleKTax OMOJIOTHYecKuX 3HaHuM. Jlis
pa3BUTHS M TOJAJAEpKaHUS HHTepeca OOydarommxcs K OHOJIOTMM Hapsiay co
3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOIO0 MaTepuala B COAEPKaHUMU MPOTPaMMBbl
no OMOJIOrMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAaHOBJIECHMS M Pa3BUTHS
TOM WM MHOW oOjacTu OWOJIOTHUH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
y4€HBIX B PEIICHUE BAXKHEUITNX OMOJOTHUYECKUX U IKOJIOTUYECKUX MTPOOIIEM.



Lenb uzydenus yueOHnoro npenmera «buonorus» Ha yriyOaéHHOM ypOBHE —
OBIAJICHHUE  OOYYalONIMMHCS  3HAaHUSAMH O  CTPYKTYypHO-(YHKIIMOHATHHON
OpraHW3allid JKUBBIX CHCTEM pa3HOrO paHra M NPHOOPETEHHE YMEHHI
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpEca K ONpeAesIEHHON o0sacTtu
npo(eCCUOHATIBHON JIESITENIbHOCTH, CBSI3aHHOW C OWoJjiorueil, winm K BBIOOpY
y4eOHOT0 3aBEICHUS I MIPOIOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHusI.

JlocTikeHne 1enu Mu3ydeHus yuyeOHoro mnpeamera «buosorus» Ha
yriay0aEHHOM YPOBHE 00€CTIEUMBACTCS PELIEHUEM CIIENYIOUINX 3a]a4:

OCBOEHHUE OOYYAIOIIMMHUCSA CUCTEMbI OMOJOTMYECKUX 3HAHUI: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSX, KOHLUENIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTABISIOMINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHPA; O
CTPOCHUHM, MHOTO00pa3uu U OCOOEHHOCTSAX OHOJIOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MONyJISLUs, BUA, OMOreo1eHo3, ouocdepa); 0 BbIIAIOLUUXCS OTKPBITUIX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAKOMJIEHUE OOYy4YaloIIMXCA C METOJaMH IIO3HAHMS JKUBOW MPHUPOIBIL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISpHOW U
KJIETOYHOM OMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM pPa3BUTHUS, TE€HETUKH U
CEeJICKIIMM, OUOTEXHOJOTMUM U CHUHTETHYECKOW OHOJIOTHH, MAaJEOHTOJIOTHUH,
HKOJIOTUM);  METOJlaMU  CaMOCTOSITEJIBHOTO  IPOBEAEHUS  OMOJOTMYECKHX
uccienoBaHuii B Jylabopatopur W B mOpupojse (HaOmrojeHue, HU3MEpeHue,
HKCIIEPUMEHT, MOJIETMPOBAHUE);

oBlaZicHue OOy4YalolUMHUCS YMEHUSIMHU: CAMOCTOATEIbHO  HaXOJHWTb,
aHaJIM3UPOBaTh W HCIIOJIb30BATh OMOJIOTMUYECKYI0 HH(POpPMALHUIO; MOJIb30BATHCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CUMBOJIMKOMN; YCTAHABIMBATH CBS3b MEXIY
pa3BUTHEM OHMOJIOTUM M  COLMAIbHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npo0jemMaMu 4YeJOBEYECTBA; OLIEHMBATh IOCIEACTBUS CBOEH JEATEIBbHOCTH 10
OTHOILIEHUIO K OKpYXKarolled NpupodHON cpeae, COOCTBEHHOMY 3I0pPOBBbIO U
3I0POBBIO  OKPY’XKAIOIIUX  JIIOJICH; OOOCHOBBIBAaTH W COOMIOJATH  MEPBI
npoPHIaKTUKA MH(GEKIIMOHHBIX 3a00J€BaHUl, MpaBUIa MOBEACHUS B MPUPOJIE U
oOecrieueHus: 6€30MacHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B YPE3BBIYAMHBIX
CUTyallUsIX ~TMPUPOJHOTO W  TEXHOTEHHOIO  XapakTepa; XapaKTepu3oBaTh
COBpEMEHHbBIC HAyYHbIE OTKPHITUS B 001aCTH OHOJIOTHH;

pa3BUTHE Y O0YUaIOIIUXCS MHTEIJIEKTYalIbHBIX M TBOPUECKUX CIIOCOOHOCTEN
B IMpoIleCCEé 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSAMH M COBPEMEHHBIMHU
UCCJIEIOBAHUSIMU B OHMOJIOTHM, PEIIAEMBIMU €10 MpoOJeMaMHu, METOAOJOruen
OMOJIOTMYECKOTO UCCJIEI0BAHMS, IIPOBEICHHUS AKCIIEPUMEHTATIBHBIX
UCCJIEIOBaHUM, peleHus] OMOJIOTUYECKUX 3a/1ay, MOJACIUPOBAaHUS OMOIOTHYECKUX
00BEKTOB U MPOIIECCOB;



BOCIHUTAaHHUE Yy O0YYAIOIIMXCs LIEHHOCTHOTO OTHOIIEHUS K *KUBOW MPHUPOJIE B
IEJIOM U K OTJEIbHBIM €€ 00beKTaM U SIBJICHHIM; (HOPMUPOBAHUE IKOJIOTHUYECKOH,
TeHEeTUYECKOM TPaMOTHOCTH, OOIIEH KyJbTypbl TMOBEACHHUA B TMPUPO/IE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrne  OOy4YaloIMIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
IPUPOJIOTIONB30BAaHUH (COOIOACHUE MpPAaBHJI TOBEICHUS B TMPUPOJE, OXpaHbI
BUJIOB, SKOCUCTEM, Orochepsl), COXpaHEHUH COOCTBEHHOTO 3/IOPOBBS U 3A0POBbs
OKpYXXarolux Jrojied  (coOmromeHuss Mep nporiakTuku — 3a00JieBaHUH,
oOecrieyeHue 0€30MaCHOCTU KU3ZHENEATEILHOCTH B UYPE3BBIYAWHBIX CUTYyaIUsX
OPUPOAHOTO M  TEXHOTCHHOIO  XapakTepa) Ha OCHOBE HCIOJIb30BaHUSA
OMOJIOTMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM KU3HU;

CO3JaHUE€  YCIOBMM Uil  OCO3HAHHOTO  BbIOOpa  0Oy4YarolUMHUCH
WHIUBUTy AIbHON o0Opa3oBaTeNIbHOM TPAEKTOPHH, CHocoOCTBYOLIEH
HOCIEAYIOEMY MNPOPECCHOHATBHOMY CaMOONPECIECHNI0, B COOTBETCTBUM C
VH/IMBUIYAIbHBIMU HHTEPECAMH U TOTPEOHOCTSIMH PErHOHa.

OO011ee YnCI0 4YacoB, OTBEICHHBIX HA M3y4YeHHE OHMOJIOTMU Ha YriIyOJIeHHOM
YPOBHE CpeIHETo 001ero oopa3osanusi, cocrabiser 204 gaca: B 10 xmacce — 102
yaca (3 4aca B Heneno), B 11 kiacce — 102 yaca (3 yaca B He/Ielo).

OT0O0p OpraHu3alMOHHBIX (OPM, METOJOB M CPEACTB OOydeHUs OMOJOTUU
OCYIIECTBIISIETCS ¢ y4ETOM CHEeNM(PHUKU €ro CoAepKaHWs W HAMpaBICHHOCTH Ha
IpOAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUS B OpPraHM3AIMSIX CPETHETO
po¢heCCHOHAIILHOTO M BBICIIIETO 00pa30BaHUs.

OO0s13aTeNBbHBIM YCIIOBUEM MPU 00yUYEHUU OMOJIOTUM HA YIITyOJIEHHOM 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 YCIOBUM.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Copnep:xkaHue IporpaMMbl, BBIICIICHHOE KYPCUBOM, 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
OHMOJIOTHH.

3HadeHune OMoJIoruu B (POPMUPOBAHUU COBPEMEHHOM €CTEeCTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouojoruei. 3HaueHUE OWOJIOTUU B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIAULIMHE, CEIbCKOM XO3SMCTBE,
MIPOMBIIIJIEHHOCTH, OXPAaHE TPUPOJIBI.

JleMmoHcTpanuu

[Toptpetsl: Apuctorens, Teodpacr, K. Jlunneit, XK. b. Jlamapk, Y. [JapBuH,
VY. TI'apseut, I'. Mennens, B. U. Bepnanckuii, U. I1. I1aBnos, . 1. Meunukos, H.
. BaBunos, 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

JKuBble cucTeMbl Kak NpeaMeT u3zydeHust Ouonoruu. CBOMCTBA KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHCKPETHOCTh U IEJIOCTHOCTb,
CI0KHOCTb M YIIOPSAJIOYEHHOCTb CTPYKTYpPbI, OTKPBITOCTH, CAMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAXKUMOCTh, U3MEHYMBOCTD, POCT U PAa3BUTHE.

YpOoBHU OpraHu3alMi KUBBIX CHUCTEM: MOJICKYJISPHBIMA, KJIETOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIMH, MOMYJISILIMOHHO-BU0BOM, AKOCUCTEMHBIN
(Ouoreouenotuueckuit), oOuochepuniii. Ilpoueccel, Npoucxonsdiue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >XKMBOTrO. JKWM3HB Kak ¢opMa CyIIeCTBOBAHUS
Marepun. Hayku, nzyyaroniye >kMBbI€ CUCTEMBI HA PA3HBIX YPOBHIX OpraHU3AINU.

N3ydenne >XKuUBBIX cucTeM. Meroasl Ouosiorudeckord Hayku. HaOmromeHue,
M3MEpPEHME, IKCIIEPUMEHT, CUCTEMATU3alus, MeTaaHanus. l[lonarue o 3aBuCUMON U
He3aBUCHUMOM TniepeMeHHOU. [InanumpoBanme skcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas rumotesa. [lorsTie BHIOOPKH M €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouosormueckux gaHHBIX. OIEHKAa JOCTOBEPHOCTH TMOJYYCHHBIX
pe3ynbTatoB. I[IpuumHBI HCKaXXEHUSA PE3yJbTATOB JSKcrepuMeHTa. lloHaTtue
CTaTUCTUYECKOTO TECTA.

JleMoHCTpanun



Tabmupt u cxembl: «OCHOBHBIE TpPHU3HAKH JKU3HW», «buonorumueckue
cucteMbl», «CBOHCTBAa JKMBOM MaTepum», «YPOBHU OpraHU3alUU KUBOU
npupoas», «CTpoeHHe MKUBOTHOM KIETKW», «TKaHU MKUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusma», «buoreonenos», «buochepa», «Metosl
W3YUYCHHUS )KUBON IPUPOJIBD».

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

IIpakTnueckas padora «lcnonp30oBaHuWE pPa3IUYHBIX METONOB TpH
V3YUYCHHH JKUBBIX CHCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knerka — CTpyKTypHO-QYHKUMOHAJIbHAS e€QuHULA KuBoro. Vcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. [lIBanH,
M. Ilineitnen, P. BupxoB). OCHOBHBIC IOJOXKEHHUS COBPEMEHHON KJIETOUYHOM
TEOPUHU.

MeTtoasl  MOJIGKYJSIPHOM M KJIETOYHOM  OMOJIOTMH:  MHKPOCKOIIUS,
xpoMarorpadusi, 31eKTpo(ope3, METOJI MEYEHBIX aTOMOB, AU(EepeHInaNbHOE
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. HM3yuenue ¢urcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. KongokanvHas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMmoHCcTpauumn

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

Tabmuubl u cxembl: «CBETOBOM MHKPOCKOID), «DIEKTPOHHBIM MUKPOCKOID,
«Hcropus pa3BUTHSA METOLO0B MUKPOCKOIIUI.

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

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

Tema 4. Xumuueckasi Opranu3anus KJICTKH

XUMHUYECKAM COCTaB KJIETKA. Makpo-, MUKpPO- U YJbTPAMHUKPOIJIEMEHTHI.
Bozma m e€ ponmp Kak pacTBOPHUTENA, PEAreHTa, y4acTUE B CTPYKTYPUPOBAHHUU
KJIETKH, TEIUIOperyyisiuuu. MuHepaabHble BEIIeCTBa KIETKH, UX OMOJIOTHYecKas
pob. Posib KAaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckne BelIeCTBA KIETKA. buonormyeckue mnonumepsl. benkwu.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OenkoBoi Mosiekyibl. [lepBuunas
CTpyKTypa Oeika, NenTHaHas CBs3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAsS
cTpykTyphl. Jlenatypamus. CpoiictBa OenkoB. Kiaccupukanus Oenkos.
buonorunueckue GpyHkunu 6enkoB. IIpuonsi.



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

Jlununpl. M'mapodunbHO-THAPOGOOHBIE CBOMCcTBa. Kitaccudukaiiys TUIUI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1e cBOWCTBa OMOJIOTHYECKIX MEMOpPaH — TEKYUYeCTh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hykneunnossie kucnotbl. JJHK m PHK. CTpoeHre HYKJIEHMHOBBIX KHCIOT.
Hyxneotunpl. Ilpunnun kommiementapuoctu. IlpaBuiio Yapradda. Crpykrypa
JAHK — nBoiinas cniupans. MectoHaxoxaeHue u ouonorndeckue Gpynkuun JTHK.
Bunel PHK. ®yuxuun PHK B kiietke.

Crpoenune monekynbl AT®. Makpospruueckue cBsizu B Moliekyie ATO.
buonornyeckue pynkunu AT®. BoccTtaHOBIEHHbIE IEPEHOCYUKU, UX (DYHKIIMH B
kietke. [Jlpyeue wuyxneozuompugocgpamor (HT®). CexenupoBanue JIHK.
Memoowl cenomuxu, mpancKpunmoMuKuy, 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 cunme3s OUOMONEKY U UX HENPUPOOHBIX AHANO208.

JleMmoHCcTpauumn

[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: «llepuoguueckas Tabiuila XUMUYECKUX DJIEMEHTOBY,
«CtpoeHne MoJIeKysbl BOJb», «BemecrBa B coctaBe opranu3moBy», «CTpoeHue
MOJIEKYJIbI  Oenikay, «CTpyKTypbl O€lIKOBOM MOJIEKYJbD», «CTpoeHHE MOJIEKYI
yrieBonoBy, «CTpoeHre MOJIeKyd JUnuAoBy», «HyKIeMHOBbIE KHCIOTBIY,
«Crpoenue monekyasl ATD».

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: JyKapuoTHYecKas U Tmpokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KICTKH.



CtpoeHne mpokapuoTHIeCcKoi KieTku. KileTounasi cTeHka OakTepuil 1 apxen.
Oco0eHHOCTH CTpOEHHUs] TeTepoTpOo(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GyHKIHOHUPOBAHUE YKApUOTUYECKOU KJIETKHU.
[lnazmatuueckass wmemOpana (riazmanemma).  CrTpykTypa IIa3MaTUyecKou
MeMOpaHbl. TpaHCHOPT BELIECTB yepe3 IUIa3MaTHUeCKylo MeMOpaHy: MacCHUBHBIN
(muddysusa, obneru€énnas auddys3us), aKTUBHBIA (NEPBUYHBIA W BTOPHUYHBIH
aKTUBHBIK TpaHcropT). Ilomymponunaemocts MeMOpanbl. PabGoTta HaTpuid-
KaJIMEBOI'0 Hacoca. DHJOIMTO3: MUHOLMTO3, (paromuTo3. Dk3o1uTo3. Kinerounas
creHka. CTpykTypa v QyHKIMH KIETOYHON CTEHKU PACTEHHM, rprOOB.

Hurtomna3ma. [{uto3one. LluTtockener. [IBmxenne nuromiazmsl. OpraHouabl
kieTkd. OnHoMeMOpaHHBIE OpPraHoubl KIETKU: JHAOIUIa3MaTHYecKas CeTh
(OIIC), anmapar I'ompmxu, JTU30COMBI, UX CTpoeHHE M (yHKUIMU. B3aumocBs3b
OJTHOMEMOpaHHBIX OpPraHOUAOB KiIETKH. CTpOeHuE TpaHyJIIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHte3 pacTBOpuMbIX OenkoB. CHUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyssipHbIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekperopHas QyHkuus ammaparta ['onbmxu. Moougurkayus 6enxos 6
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancnopt
BEILECTB B KJIETKE. Bakyonn pacTuTenbHbIX KIeToK. KieTounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJbI  KJIETKM:  MHUTOXOHJPHUH,  IUJIACTHJBI.
Ilpoucxoorcoenue mumoxonopuui u nracmud. Cumouozenes (K.C. Mepeaickosckuil,
JI. Mapeynuc). Ctpoenne W (PyHKIIMM MHUTOXOHIpuM U miactun. [lepBuunsie,
BTOPUYHBIE U CIIOXKHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOUIUX  IYKAPHUOT.
XJIOpOILIACThI, XPOMOIIACTHI, JIEUKOIIACTHI BBICIIMX PACTEHUMN.

HememOpanHubie opranouabl kieTku CTpoeHue U PyHKIUU HEMEMOpaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. IIpomescymounvie Qunamenmeo.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmel. MBbIlIEUHbIE  KIETKH.
AKxmuHosble KOMNOHEHmMbl HeMbluleyHblX Kiemok. MukpoTpybouku. Kierounbrit
ueHtp. CrpoeHne U JBUKEHUE KIYTUKOB U pecHUYeK. MUKpoTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposamnuvie ¢ MUKpopuiameHmamu u
muxpompybouxamu. Momopnvle benxu.

Anpo. O6omouka siapa, XPOMATHH, KapUOIIa3Ma, SAPBIINIKH, UX CTPOEHUE U
bynkuun. SnepHpiii 0enkoBBIM MaTpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKECHHE
XpOMOCOM B HWHTepha3HOM siape. JIdyxpomamuu u cemepoxpomamun. benku
XpoMaTUHA — THUCTOHBI. /{uHamuka s0epHoUu 00010uKku 6 mumosze. Aoepmbiil
Mparcnopm.

Kinierounble BkitoueHusi. CpaBHUTENIbHAS XapaKTEPUCTUKA KIETOK 3YKapUOT
(pacTUTEnBHOM, )KUBOTHOM, TPUOHON).

JeMoHCcCTpauu



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

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

O6opynoBaHue: CBETOBOM MHMKPOCKON, MHKpPOIpEnapaThl pacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

JlaGopaTtopuass pabora «M3ydyeHue CTpOEHUS] KJIETOK Pa3IUYHBIX
OpTaHU3MOB).

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

AcCUMUTISALNS U JUCCUMMIISIITUSL — JIBE€ CTOPOHBI MeTaboau3Ma. Tumnsl oOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
mpoleccax. OJHEpPreTMueckoe obOecneueHue KieTku: mnpeBpanieHue ATD B
OoOMeHHBIX Tpolieccax. DepMEHTATUBHBIN XapakTep peakiuid KJIETOYHOTrO
Merabonu3ma. DepMeHThl, UX CTPOCHHME, CBONCTBA W MEXaHHU3M JICHCTBUS.
Kodepmentsl. OTinuusi pepMeHTOB OT HEOPTraHMYECKUX KaTaIu3aToOpoB. benku-
aKTUBATOPbl M OEIKU-UHTMOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEpMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OpPraHUYECKUMX BEIIECTB B KiEeTKe. DOTOCHHTES.
AHOKCUuceHHbIll U OKCcuceHHbIll omocunmes y baxmepuii. Ceemocodouparoujue
nuUSMeHmvl U NUSMEHMbl PeakyuoHHo20 yeumpa. Ponb XJIOpOIIacToB B Mpouecce
dorocunTeza. CBetoBast u TeMHOBas Gaszbl. Pomoodvixanue, Cs., Cs. u CAM-munuvl
gdomocunmesa. IlponyktuBHOCTh (oTOCHHTE3a. BrusHue pa3nuuHbX (HakTOpoB
Ha CKOpPOCTh (poTocHHTEe3a. 3HaUeHHe (POTOCUHTE3A.

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

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

AspoOHbIe OpraHu3MBlI. Oransl JHEPreTUYECKOro oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICIUICHHUE TIIFOKO3HI.

buonornueckoe OKHCIEHNE, WA KIETOYHOE JbIXaHUE. PO MUTOXOHIpUN B
mpoiieccax ouonornyeckoro okucnenus. [{uknmnueckue peakun. OKUCIUTEITEHOE
dbochopunupoBanue. Ouepeus memoOpannoz2o epaduenma npomonos. Cumnmes



ATD: paboma npomonnou ATD-cunmaszwl. llpeuMyliecTBa a’poOHOTO IMyTH
oOMEHa BeIecTB mepes aHadPOOHBIM. DPHEKTUBHOCTH SIHEPTETUIECKOTO OOMEHA.

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», «Ctpoenue pepMeHTa», «XEMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyJAOBAaHME JJII MPUTOTOBIICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

JlaGopaTropnass  padora «l3ydyeHHWe  KAaTaJIUTUYECKOW  aKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMuUjIa3bl WU KaTajla3bl)y.

JlaGopaTtopnasi padora «/3yuenue (QepMEHTATUBHOTO paCIICTUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX 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. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHON nHpopManuu. ['eHeTnueckuit
KOI, €ro cBoucTBa. TpaHckpunuus — wmatpuunbli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIMIMU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunwvix PHK 6 syxapuomuuecxoui kiemke. Hexooupyrowue PHK.

Tpancnsius u e€ stanbl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOkuCioOT. Pomb 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). MoaekynspHvle mexanuzmvl SKCAPECCUU 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
npoiieccoB B kieTke. KieTounslit romeocTas.

Bupycbl — HekieTouHble (hOPMBI KU3HU U O0IUTaTHBIEC Mapa3uThl. CTpoeHHe
MIPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKuzHeHHbll YUK
JHK-cooepocawux eupycos, PHK-codepoicawux eupycos, o6akmepuoghazos.
Obpamuas mpanckpunyus, peeepmasa, UHmezpasa.

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

Buoungopmamuxa: unmeepayus u anaruz b6oavuux maccusos («bigdata»)
CMpYKmMypHuIX buonocudeckux oannwlx. Hanomexnonoeuu 6 ouonozuu u meouyuHe.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwt 00cmasKu 1eKapcms.



JleMoHCTpanun

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

Tabmumpl u cxembl: «buocunres 6enka», «I eHeTnueckuii Kom», «Bupycs»,
«bakrepuodarmu.

IIpakTnueckas padora «Co31aHue MOJIEIIN BUPYCA».

Tema 8. 7ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabpl W peryisinusa. WMutepdaza u  MuTo3s.
Oco0OeHHOCTH TMpoIIecCcOoB, MpoTeKaimux B HHTepdasze. [loaroTroBka KIETKH K
nenenuto.  [IpecuHteTndyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETHYECKUH (MPEMUTOTHYECKUI ) epUuobl UHTEpGa3bl.

Martpuunbiii cunares JAHK — pemmkanwmsa. [Ipuanuner pervmkanvun JIHK:
KOMIUIEMEHTAPHOCTh,  MOJTYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAJUICIBHOCTb.
Mexanusm permkanuu JTHK. Xpomocomel. Ctpoenue xpoMmocoM. Tenomepsl u

TeroMepaza. XPOMOCOMHBIM Ha0Op KIETKM — KapuOTHUIl. JIUTJIOWIHBIA W
rariouaHbeli  HaOOpel  XpomocoM. ['oMonorumusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne xmerkn — wmuTo3. CTaguy MHUTO3a MU MPOUCXOIAIINE B HUX

nporecchl. Tunbsl MuTo3a. KapnoknHes u muTokuHe3. buonorndeckoe 3HadueHHE
MHUTO3A.

Perynsmmst MUTOTHYECKOTO IHMKJIA KIETKH. [IporpamMMmmpyemasi KiIeTodHas
rudesb — arnomnTo3.

Kierounoe smpo, XpoMocombl, (yHKIIMOHANIbHAs T€HOMHKA. MexaHuzmol
npoaughepayuu, ougppepenyuposxku, cmapenus u eudenu xiemokx. «l{ugposas
KiemKka» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JleMmoHCTpauumn

Tabnupl U cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mutosdyn, «CTtpoeHue
xpomocom», «Permukanus JJTHK.

O06opynoBaHHE: CBETOBOM MHUKPOCKOT, MUKpOTpenaparsl: « MUTO3 B KJIeTKaxX
KOpelIKa JIyKay.

JlaGoparopuass  padora  «l3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MHUKpOIIpernaparax.

JlaGopaTopHasi padota «HaGmromeHre MUTO3a B KJIETKAaX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. Crpoenue u GyHKIMH OPraHu3MOB

buonoruueckoe pazHooOpasue OpTaHU3MOB. OIHOKIIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJICTOUHBIC OPTraHU3MBI.

OCOOCHHOCTH  CTPOCHHUS M KU3HEACATEIBHOCTH  OJHOKICTOYHBIX
opraHu3MoB. bakTepum, apxew, OJHOKJICTOUHBIE T'PHOBI, OJIHOKJICTOYHBIC
BOJIOPOCIH, ApyTrue NpoTUcThl. KoJloHHWanbHbIE OpraHU3MBl.



B3anMoCBs3p 4acTE MHOTOKJIIETOYHOI'O OpraHu3Ma. TKaHu, OpraHbl H
cucTeMbl opraHoB. Opranusm kak eiuHoe uenoe. I'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, (PYHKUHUHA H
pAacIIOIOKEHUA TKaHE! B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbel. BerertaTuBHbIE M T'€HEpAaTHBHBIE OpraHbl pacTeHuil. OpraHbel u
CUCTEMBI OPTaHOB JKMBOTHBIX U yelaoBeKa. DyHKIMKM OPraHOB U CUCTEM OPIaHOB.

Omnopa tena opranu3moB. Kapkac pactenuii. CKeneTbl OJHOKIECTOYHBIX WU
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHbII M BHYTpeHHHU ckeneT. CTpoeHne u
THUIIBI COEJUHEHUS] KOCTEH.

JIBrokeHue  OpraHusMoB.  JIBHKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OUTHOE, KTYTHUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Peduiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIutanne opranusmoB. IloryomeHnue BOABI,  YIVIEKMCIOIO ras3a W
MUHEPAJIBHBIX BEIIECTB pacTeHUsAMH. lIuTaHue XKUBOTHBIX. BHyTpumnosioctHoe U
BHYTPUKIIETOYHOE TNUIIeBapeHue. [IuTaHne MO3BOHOYHBIX KUBOTHBIX. OTHENBI
MUILIEBAPUTENBHOIO TpakTa. llnmeBapurenbHble kenesbl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKa.

Jpixanue opranu3moB. [[pixanue pactenuil. J{prxanue skuBoTHbIX. uddysus
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KokHoe apixaHue. JlpIXxaTeinbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE ~ YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX KUBOTHBIX.
JlpixarenbHas cucTeMa dYeinoBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy NTUL U
MiIeKonuTaromux. Perynsamus npixanus. JpixarenbHble 00bEMBI.

TpaHCIIOPT BEIIECTB Y OpPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTECHHIA.
TpancropT BemecTB y JKHUBOTHBIX. KpoBeHOCHass cucremMa U €€ Oprassl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX U uenioBeka. Cepaue,
KPOBEHOCHBIE COCyIbI M KpoBb. Kpyru KpoBooOpallieHus. IDBOJIOLUOHHbBIE
YCIIO)KHEHHUSI CTPOEHUSI KPOBEHOCHOM CHUCTEMbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
ceplla v €€ peryJisiums.

Beigenenue y opranu3MoB. BeineneHue y pacteHuil. Beigenenue y
*KUBOTHBIX. CoKparturenbHble Bakyonau. Oprasel BblaeneHus. PuibTpanus,
CeKpelrsi U 00paTHOE BcachblBaHHE KaK MEXaHU3Mbl pabOThl OPraHOB BbBIACIICHUSI.
CBs13b MOJIOCTH TeNAa C KPOBEHOCHOM M BBIIETUTENBHON cUCTEMaMU. Boinenenue y



MO3BOHOYHBIX JKMBOTHBIX M yenoBeka. [louku. Ctpoenne um (yHKIIMOHHPOBAHHE
Heppona. OOpazoBaHNE MOYH Y YETIOBEKA.

3ammTa y OpPraHu3MOB. 3allldTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHOpsI
OakTepuil M UUCTHI MNPOCTEHINIMX. 3aluTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrtukyna. CpeacTsa macCUBHOM M XUMUYECKOM 3a1UThl. OUTOHIUIBI.

3amMra y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M HMX NPOW3BOJHBIE.
3amuTa opranu3sMa ot Ooje3Hed. UMmyHHas cucteMa uenoBeka. KiietouHblil u
I'YMOpaJbHBIE HUMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM creruduIecKuii
UMMYyHUTET. Teopust KIOHaNIbHO-celeKTUBHOr0o mMmMmyHutera (I1. Dpnux, ©. M.
bepuer, C. Tonerasa). BocnanurtenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxxumocTte ¥ peryisiqus 'y Opramm3MoB. Pasgpaxumocts y
OJIHOKJIETOYHBIX OpPraHu3MoB. Takcuchel. Pa3zgpakuMocTs W peryiasiuus Yy
pacteHuil. PocToBele BelecTsa U UX 3HaYCHUE.

HepBHas cucremMa u peduiekTopHas peryisiuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIIOLMUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX *XKMBOTHBIX. Pedinexc u
pednexTopHas ayra. be3yciaoBHbIe U yCIOBHBIE PEIEKCHI.

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

JeMmoHcTpanuu

[Toptper: U. 11. [1aBnos.

Tabnuupl u cxembl: «OIHOKJIETOUHBIE BOJAOPOCIH», «MHOTOKIETOYHBIC
Bojiopocin», «baktepumn», «lIpocrermme», «OpraHbl UBETKOBBIX PACTEHHI,
«CuctemMbl OpPraHoB MO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «Tkanu pacrenuii», «KopHeBble cucteMbl», «CTpoeHHe CTEONs,
«CTpoeHue NHCTOBOM IUIACTUHKW», «TKaHM XKUBOTHBIX», «CKEIET 4elIOBEKay,
«ITumeBapurenpHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas

CHUCTEMA, «HepBHass  cucremay, «Koxay, «MpIlIeyHas ~ CHCTEMay,
«BpigenurenbHas cUCTEMay, «OHAOKpUHHAsA cucteMa», «CTpOCHHE MBI,
«mmynurer»,  «KuiieuynomonoctHsie», «CxeMa  MUTaHUS  PACTECHUN»,

«KpoBEeHOCHbIE CHCTEMBI TIO3BOHOYHBIX JKUBOTHBIX», «CTpOCHHE THAPHD»,
«CtpoeHue maHapum», «BHyTpeHHee CTpoeHHe IOKIeBOro uepss», «HepBHas
cuctema poeioy, «HepBHas cucrema grymkm», «HepBHas — cuctema
npecMmbikatomuxcs», «HepBHas — cucrema  ntuny», «HepBHas — cucrtema
MIIeKOTUTaromux», «HepBHas cuctema uenoBeka», «Pediexey.



ObopynoBaHue: CBETOBOW MHKPOCKOI, MHUKpPOIpEnapaThl OJHOKJIETOUHBIX
OpraHW3MOB, MUKPOIpENapaTbl TKAHEH, PaKOBUHBI MOJUIIOCKOB, KOJUICKIIUU
HACEKOMBIX, UIJIOKOXXHUX, UBbIE AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHuil pa3HbIX OTAEJIOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
000pyIOBaHUE 715l IEMOHCTPAIIMU TTOYBEHHOTO U BO3YIIHOTO MUTAHUS PACTCHUH,
pacieruieHus Kpaxmana U OeNKoB 1o 1eicTBUeM (epMEeHTOB, 000pyA0BaHUE AJIs
JEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXAaTENbHBIX JBUKEHUM, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «l3yueHrue TKaHEel 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  pa3MHOXKEHHA:  I[OYKOBAHUE,  CHOPYJISALUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pa3zmuHoxkeHue. [lonoBeie kieTku, wiM rametsl. Meno3. Craaun
Mmeiio3a. [loBenenune xpomocoM B Meito3e. Kpoccunrosep. buonornyecknii cMbici
Melo3a W IIOJIOBOrO Iporecca. Melo3 M ero MecTo B JKM3HEHHOM IMKIIE
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
OIUTIOIOTBOPEHMS: HApY>KHOE, BHyTpeHHee. [lapTenorenes.

NuauBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUHU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOSUU.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Cragun >MOpHOreHe3a
XKUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenwe. Tumbl  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOEHHOCTH JPOOJICHUS MJIEKOMMUTAIOUIUX. 3apOJABIIICBBIC JIMCTKU
(ractpynsiuus). 3akiiajika OpraHOB M TKaHEW U3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIUSHAE 4YacTell pa3BUBAIOIIETOCA 3apojbllia (IMOpPHOHAIIbHAS WMHTYKIIHS).
3aknajka IUTaHa CTPOEHHMS SKMBOTHOTO KaK  pPe3yslbTaT HEpPapXUUYECKHUX
B3aMMOJICUCTBUII TE€HOB. BriusHue Ha 5MOpHOHANBHOE pa3BUTHE Pa3TUUYHBIX
(bakTOpOB OKpYKAIOIIEH CPEIbI.

Poct u pasButne xuBOTHBIX. I[locTomMOpuoHanbsHBIA mepuoi. Ilpsmoe u
HempsiMoe pa3BuTue. PaszButue ¢ wMeramopdo3oM y O€CMO3BOHOYHBIX U
MIO3BOHOYHBIX JKMBOTHBIX. bHoOJIOrMYeckoe 3HAYE€HHE NPSAMOrO0 M HENPSIMOTO



pPa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. Tumbl pocTra KUBOTHBIX. DAKTOPHI
PEryJIAIMU POCTa KUBOTHBIX U yeroBeka. CTaauu mocTAIMOPUOHATBLHOTO Pa3BUTHS
y ’KUBOTHBIX U uesioBeka. [leprnoasl oHToreHesa uenoBeka. CTapeHue U CMEpPTh 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 OIJIOIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue u
pa3BUTHE CEMEHU.

MexaHu3MBbl pETYISLIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpauumn

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

Tabmuubr u cxembl: «BereratuBHoe paszMHoOxkeHue», «Tumbl OGecmosoro
pasMHOXeHUsD», «Pa3MHOXKEHHE XIIaMUAOMOHAIb», «Pa3MHOXEHHE 3BIJIEHBDY,
«Pa3MHOXeHue TuapbDy, «Menosy, «XpoMocoMsl», «I'amerorenes», «CTpoeHue
AMUEKIETKH U criepMaTo3onna», «OCHOBHbIE CTaauu OHTOreHesa», «lIpsmoe u
HEnpsAMoe pasButue», «PasBurne wmanckoro xyka», «Pa3Buthe capaHum»,
«Pa3BuTne nArymkmn», «JlBOMHOE OIUIOJOTBOPEHHE Y LBETKOBBIX PACTECHUI,
«CTpoeHue cemMsiH OJTHOJOJIbHBIX M ABYIOJIbHBIX PAaCTCHUI», « KM3HEHHBIN LUK
MOPCKOM  KamycTbDy, <«OKWM3HEHHBIM UHKI MXa», <« KU3HEHHBIA  LHKI
ManoOpOTHUKA», « KM3HEHHBIN LIUKIT COCHBDY.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHUIEKIECTOK U
CIIEpMaTO30U10B, MOJENb «L UK pa3BUTHS JIATYILKI.

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

IIpakTuyeckasi padora «BplsiBIcHME 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 pPa3BUTHS TEHETUKW Kak Haykud. Paboter T
Menpens, I'. ne @puza, T. Moprana. Poinb 0T€ueCTBEHHBIX YYEHBIX B Pa3BUTHUHU
reHetuku. Pabotel H. K. KonbsuioBa, H. 1. Basunona, A. H. benosepckoro, I'. /1.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE MOHATUS U CUMBOJIBL. | OMOJIOTMUHBIE 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'. JI. Kapneuenko, FO. A. ®@ununyenko, H. B.
Tumodees-PecoBckuii.

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

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT T'€HETUYECKHX

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

eAMHO00pa3us THOPUIOB MEePBOTo MokoieHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHnaens — 3aKOH pacUICIUICHUs IPU3HAKOB. L{UTOJIOrMuecKkrne OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. [ unoresa 4ucToTh ramer.

AHanmsupytomee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HACIeIOBaHMUS.
Pacuierienre mpu3HaKkoB MPY HEMOJIHOM JOMUHUPOBAHUM.

JuruOpugHoe ckpemrBanue. TpeTuil 3akoH MeHiens: — 3aKOH HE3aBUCHUMOIO
HAcJEeIOBaHMUS  TpHU3HAKOB.  [luTonmoruueckwe  OCHOBBI  JUTHOPUIHOTO
CKPEILUBAHUS.

CueruieHHOe HacienoBaHue npuszHakoB. Pabotsel T. Moprana. CuerieHHOe
HACJICJOBAHUE TE€HOB, HAPYIICHHE CLEIUICHUS MEXAYy TIe€HaMH. XPOMOCOMHas
TEOpHUsI HACIEICTBEHHOCTH.

['eHeTuka nosia. XpOMOCOMHBIN MEXAHU3M OIpPEAEIEHUs Moia. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TIeTepOoraMeTHbIA I0J. ['eHeTuueckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HacnenoBanue nmpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neioTponust — MHOKECTBEHHOE JECHCTBUE
reHa. MHOXECTBEHHBbIM ajuienn3M. B3anMoaencTBUE HEaUIEIbHBIX TI'E€HOB.
KommnementapHocts. Onuctas. [Tonmumepus.

['eHETHYECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, >KMBOTHBIX M 4YEJIOBEKa, a
Takke (HU3NOJIOTUUYECKUX TMPOILIECCOB, TMOBEJACHUS M KOTHUTUBHBIX (DYHKITUH.
['eHeTHYECKME MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO35UH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckrne acmeKThl KOHTPOJS H
W3MEHEHHS HACJIEICTBEHHON MH(OPMAITUU B TTOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JdeMmoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabmuubr u cxemsl: «IlepBoiii 1 BTOpO# 3akoHbsl Mennemns», «Tpetuii 3akoH
MeHnnens», «AHanu3upymrouniee CckpeluBanue», «HemomHoe TOMUHUpPOBaHHEY,
«CrierieHHOE HAcJIeIoBaHWE TPU3HAKOB Y Jpo30duibl», «l'eHeThka TmoJay,



«Kapuotun uenoBeka», «Kapuotun apozodpunb», «Kapuotunm OTHIBD,
«MHOXEeCTBEHHBIN ajljIenu3M», «B3anuMoaecTBUE TEHOBY.

O6opynoBanue: MOAENb IS JEMOHCTpPAIlMUd 3aKOHOB €IMHOOOpasws
rUOpUIOB TIEPBOTO TOKOJICHUS M PACHICIUICHUS MPU3HAKOB, MOJEIb s
JIEMOHCTPAllMM 3aKOHA HE3aBHCUMOIO HACJIECIOBAHUA IIPU3HAKOB, MOJEIb IS
JIEMOHCTPAllMK CILEIJICHHOTO HACIEIOBAHUSA IPU3HAKOB, CBETOBOW MMKPOCKOII,
MUKpornpenapar: «JIpozodumnay.

IIpakTnueckass padora «M3ydyeHue pe3ynabTaTOB  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 KOJUUYECTBEHHBIC MpPU3HAKU. BUabI
W3MEHYMBOCTH: HEHACJICACTBCHHAs M HACJICICTBCHHAS.

Moaudukanuonnass U3MEeHYMBOCTh. Ponb cpeasl B (OpMUpPOBAHUU
MOAM(PUKALMOHHON M3MeHunBOocTH. HopMa peaknuu npusHaka. BapuanroHHBIN
psan u BapuarnmonHas kpuBas (B. Horanncen). CpoiicTBa MOau(DUKAITMOHHON
W3MEHYMBOCTH.

['eHoTHNIMYECKas N3MEHUMBOCTh. CBOMCTBA T€HOTUIIUYCCKON M3MEHUUBOCTH.
Buapl reHOTUTIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOnHaTuBHAs W3MEHYMBOCTH. Mei03 M TOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3MaHUN
TCHETUYECKOr0 pa3HOo00pa3us B Mpejiesiax 0JJHOTO BU/IA.

MyTtanmonHass M3MEHYMBOCTh. BuHIbl MyTanuil: TE€HHBIE, XPOMOCOMHBIC,
reHoMHble. CIOHTaHHBIE W  MHIAYUHUPOBAHHBICE MyTaluu. SnepHble H
HUTOIUIa3MaTHYeckue myTtanuuu. CoMaTUYEeCKUE U TMOJIOBble MyTaluu. IIpuunHbI
BO3HUKHOBEHUS MyTalnuud. MyTareHbl W WX BIUSHUE Ha OpPraHU3MBbl.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMPOIEcca. 3aKOH TOMOJIOTMYECKUX PSIO0B B
HacienctBeHHo u3MenunBoctu (H.W. BaBunoB). BHesnepHass W3MEHUYMBOCTH U
HACJICACTBEHHOCTb.

Onueenemuxa U INUSEHOMUKA, pPONb  dNUSCHEMUYECKUX (HaKkmopos 8
HAC1e008aHUU U USMEHYUBOCU (DeHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOB.

JdeMmoHcTpanuu

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

Tabmuet u cxeMbl: «Buael  um3MeHUMBOCTHY», «MoauduKarmoHHas
U3MCHYHUBOCTEY, «KomOnHaTHBHAs W3MCHYHUBOCTHY, «Meios,
«OmnonotBopeHuey, «I eHeTnueckue 3a00€BaHUS YeTOBEKa», « Buabl myTaruii.



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

JlabGopaTopHuasi 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. MexayHapoqHas mporpamMma HMCCIEOOBaHHUS TE€HOMA
yenoBeka.  MeToabl  M3y4YeHUs ~ TEHETMKH  YEJOBEKAa:  I'€HEaJOTMYECKUU,
OIM3HEIOBEIH, IIMTOrC€HETUYECKU, MOIMYJISIIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-TEHETUYECKHM. CoBpemeHHOE ONPENEIICHUE TE€HOTHIIA:
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM UHCIE C MOMOIIBIO
[TI[P-ananu3a. HacnenctBenHbie 3a001eBaHus YesloBeKa. [ 'eHHbIE U XPOMOCOMHBIE
OoJsie3HU dYenoBeka. boyie3HW ¢ HACENCTBEHHOM MPEeapacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIUHCKOW T€HETHKHA B MPEAOTBPALICHUU U JICYEHUH T€HETHYECKHUX
3a00JieBaHUI 4YelioBeKa. MeauKOo-reHeTUUeCKoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIETKU. [IoHSATHE «T€HETHYECKOTO Tpy3a». ITUUECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peIlaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnyeckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(bU3NYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpy:karoiiei cpenl. ['enernueckas
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 pacTe€HUil. Pojb CeleKknuu B CO3JaHMM COPTOB PACTEHHM U TOPOJ
)kuBOTHbIX. CopT, mopoaa, ITaMM. 3aKOH TOMOJIOTUYECKHUX PSAJIOB B
HaciaeAcTBeHHOM wm3MmeHuuBoctd H. WM. BaBuioBa, ero 3HadeHue A
CEJICKITMOHHOM PabOTHI.

Metonbl cenekuMOHHON paboThl. McKycCTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBUY AJIbHBIN. Ortansl KOMOMHAIIMOHHOU CCJICKIINU. HUcnbiTanue
MPOU3BOAMTENICH MO TOTOMCTBY. OTOOp MO TEHOTUIy C TOMOIIBIO OICHKU
¢dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY C oMoIbio aHanu3a JIHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ ~ CEJICKIIMOHHOW  paboTHI.
PaninanimoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTAlUN Y KyJbTypPHBIX



¢opm opranusmoB. Mcnonp30BaHWE TEHOMHOTO PENAKTHPOBAHUS M METOJIOB
pexomOunanTHbIX JJHK 1151 momydyenus ncxoqHoro Matepuana st CEJIEKIHH.

[Tomyuyenue MOJIUTUTOUIOB. BuyTpuBugoBas ruOpUaAn3aIHs.
bnuskopoACcTBEHHOE — CKpellMBaHWe, wWid  WHOpuauHr.  HepoactBenHoe
CKpelIMBaHue, Wid ayTOpuauHr. ['erepo3uc u ero mnpuuuHbl. Mcnonb3oBaHue
rerepo3uca B cenekiuu. OtnanéHHas rudbpunuzanus. [Ipeogonenue Oecruiogus
MEXBHUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKUNN PACTEHUI U )KUBOTHBIX. «3€1€Has
DesonoyuUs».

CoxpaHeHre U U3y4YEHUE N'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHUU U
UX JUKUX pOAMYEH IS CO3JaHUSl  HOBBIX COPTOB U THOPUIIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJBTYp. H3yuenue, coxpaneHue u  ynpaeieHue
2eHemuUYeCKUMU pecypcam CenbCKOXO3AUCMBEHHBIX U NPOMbBICTIOBbIX HCUBOMHBIX
8 Yensax VIVUUeHUs CYuecmayiomux U coO30anusi HO8blX NOPOO, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NpUMeHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHU,
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 TPOUCXOXKIEHUS U MHOTOOOPa3us KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJOTMYECKHUX PSIJIOB B HACJIEACTBEHHOM HM3MEHYMBOCTH,
«Metogpl cenexkuumn», «OTnanénHas rudpuauzanus», «MyTrareHesy.

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

JlaGopaTopHasi pabora «/3ydeHre METOA0B CEJICKIIMU PACTCHUIN.

IpakTnuyeckas padora «lIpuBnBKka pacTeHuN».

Ikckypeusi «OCHOBHBIE METOAbl M JIOCTHKEHHUS CEJIEKUUU PACTEHUH U
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLMIO, IUIEMEHHYO bepmy,
COPTOUCIIBITATEIbHBIA yYaCTOK, B TEIUIMYHOE XO34HWCTBO, B JIabOpaTOPHUIO
arpOyHMBEPCHUTETA UM HAYYHOTO LEHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOTHS

OOBEKThI, MCHOJb3yEeMble B OHOTEXHOJOTHM, — KJIETOYHbIE U TKaHEBbIE
KYJbTYPBbI, MUKPOOPTaHU3MBI, ux XapaKTEepUCTHKA. TpaaumonHas
OMOTEXHOJIOTHS:  XJIeOOMeueHue, TMOJIYyYeHHE KHCIOMOJOYHBIX MPOAYKTOB,
BUHOJENHe. Mukpoouonoruueckuii cunre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
texHosorui. [IpousBoacTBO O€sika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3laHre TEXHOJOTMid U MHCTPYMEHTOB IIEJICHANPABIEHHOIO U3MEHEHHS U
KOHCTPYHPOBAHUSI TEHOMOB C LIEJIBIO MMOJyYE€HHsI OPraHU3MOB U UX KOMIIOHEHTOB,
COJIEp>KaIIMX HE BCTPEUAIOIIHNECS B IPUPOIe OMOCUHTETHUECKUE MTYTH.



Kierounasa unxeHepus. MeTonsl KyJIbTypbl KIETOK U TKaHEW PACTECHUU H
KUBOTHbIX. Kpuobanku. Comarnueckas TruOpUAM3alUs W COMATHYECKUN
sMOpuorene3. lcnonb3oBaHuE Tramiou0B B CeNEKUUH pacTteHuil. [lonyuenue
MOHOKIOHANbHBIX anmumen. Mcnonv3oeanue MOHOKIOHAIbHBIX U NOJUKIOHATbHBIX
aumumen 6 meouyune. VICKyCCTBEHHOE OIUIOJOTBOpPEHHE. PekoHCTpyKuus
AWIEKIICTOK U KJIIOHUPOBAHHUE XMBOTHBIX. METO TpaHCIJIAHTALUU SEP KIETOK.
Texnonozuu 0300po8enUs, KYIbMUGUpOBaAHUs U  MUKDOKIOHATbHO20
DA3MHOIICEHUSL CENIbCKOXOZAUCTNEEHHBIX KYIbIMYP.

XpOMOCOMHass M Te€HHas WHXEHepHs. VICKyCCTBEHHBI CHHTE3 TI€HAa U
KoHCcTpyupoBanue pekoMOnHaHTHbIX JIHK. Cozdanue mpanczennvix opeanuzmos.
JlocTmkeHnss W = NEPCHEKTHBBI  XPOMOCOMHOM W T'€HHOM  MHXXECHEPUH.
DKOJIOTUYECKHE U ATUYECKUE MTPOOJIEMbI T€HHON NHXKEHEPUU.

Menununckue OuotexHonoruu. [loctrenoMuas nudposas meaunuHa. [11[P-
JUarHocTuka. MeraOOJOMHBIM aHajau3, TEeHOLIGHTPUYECKUHM aHaliu3 MpoTeoMa
YyeJaoBeKa JUIsl OLUEHKM COCTOSIHHS €ro 310poBbf. VICIOJIB30BaHHME CTBOJIOBBIX
KieTok. TapretHas Ttepanusi paka. 3D-Omoumkenepus mansg  pa3pabOTKU
(GyHAaMEHTAIBHBIX OCHOB MEIUIMHCKHX TEXHOJIOTHM, CO3AaHMS KOMILIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJOTUH TPEXMEPHOTO OMONPHUHTUHIA U cKapQosauHra
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3naHnue BEKTOPHBIX BaKIMH C 1EJbI0 O0ecreueHus] KOMOMHUPOBAHHOMU
3amuThl OT Bo3Oyauteneid OPBU, yctaHOBieHHE MOJIEKYJSIPHBIX MEXaHH3MOB
dbynkunonuposanusi PHK-conepkamux BUpYCOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabnuupl u cxemsl: «Mcnoab30BaHE MUKPOOPTAHU3MOB B MPOMBIIIIIEHHOM
POU3BOJCTBEY, «KileTounas naxxeHepusn», «I eHHass THKEHEPUSD.

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUM.

IpakTnueckas padora «lloyyeHrne MOJOYHOKHUCIBIX TPOTYKTOBY.

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

11 KIIACC

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

OpomonmonHas Teopust Y. JlapBuHa. Ilpennochbuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb u HayuyHas aesrenbHocTh Y. JlapBuHa.

JIBrKy1Me cuitbl 3BOJIOLMH BUIOB 110 Y. J[apBuHY (BbICOKasi MHTEHCUBHOCTh
pPa3MHOXKEHHUSI OpPTaHW3MOB, HACJEACTBEHHas HM3MEHUYMBOCTh, Ooppba 3a
CYILIECTBOBAHHE, ECTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).



Odopmiienne cunterndeckor Tteopun dBotonmu (CTD). HelTpanbhas
teopusi sBomonuu. CoBpeMeHHas JBOJIOIMOHHAs Ouoyiorusa. 3HayeHUe
HBOJIIOLIMOHHOW TEOPUH B POPMUPOBAHUY ECTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JdeMoHCTpauU

[Toptpetsl: Apuctotens, K. Jlunnen, XK. b. Jlamapk, 3. XK. Cent-Unep, K.
Kiosne, Y. lapsun, C. C. YerBepukos, 1. U. lImansraysen, Ix. Xonneiin, . K.
benses.

Tabmuubr u cxembl: «Cucrema sxuBoil mnpupoabl (mo K. Jlunuero)y,
«Jlectnunia xuBbIX cymectB (mo Jlamapky)», «Mexanusm (popMupoBaHus
NPUCIOCOOJIEHU y pacTeHuit U KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
MmapuipyTa nyremectsus Y. lapsunay, «Haxonku Y. JapBunay, «Dopmbl 00pbObI
3a cymectBoBaHue», «llopoasl romyoei», «MHorooOpaszue KyJIbTypHBIX (opm
KarmycThbl», «[1opopl JOMaITHUX KUBOTHBIX», «CxeMa 00pa3oBaHUsl HOBBIX BUJIOB
(mo Y. JlapBuHy)», «Cxema COOTHOIIEHUS JBMXKYLIUX CHJ OSBOJIOLUNY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH SBOJTIOLIHI.

Tema 2. MuKpo3BoOIIOLHSA U €€ Pe3yJIbTATHI

[TonynsAuus Kak 3JIeMEHTapHas €IWHULA 3BOTOUUH. COBPEMEHHBIE METOIbI
OLIEHKM TE€HETUYECKOT0 pPa3HOOoOpazus M CTPYKTypbl NOmyssiiuil. M3Menenue
reHo()oH/a TOMYyJSILIMA KaK »3JIEMEHTApHOE 5SBOJIOLMOHHOE SIBICHHUE. 3aKOH
reHeTuueckoro paBHosecus JIx. Xapau, B. Baitn6epra.

DneMeHTapHble (aKTOpbl (ABUXKYIIME CHJIbI) HBOIIOLMH. MyTallMOHHBIHN
npouiecc. KomOuHaTuBHas wu3MeHUMBOCTh. Jlpelid reHOB — ciydaiiHbie
HEHAIpaBJICHHbIE W3MEHEHHS 4YacTOT ajiened B momymamusx. Oddexr
ocHOBaTensd. Iggexm oOymuiiounoco zoprviuwika. CHUdICEHUe 2eHemuueckKo2o
paznoobpazus: npudunsl u cireocmeus. llposenenue s3gpgpexma Opetigha cenos 6
oonvuwux U manvlx  nonyaayusx.  Murpauuud.  M3omsuug  MOMyJISIIMiA:
reorpaduyeckas (mpocTpaHCTBEHHAs), Oroaornyeckas (penpoyKTUBHAS).

EctecTBenHbIii oT00Op — HampaBiswiomuii ¢akrop sBomonud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIMWA, CTAOWJIM3UPYIOIIUN,  pa3pbIBAOLIMIMA
(nm3pyntuBHbIi). [lomoBoil 0TOOp. BO3HMKHOBEHHE W 3BONIOLUS COLUAIBLHOTO
MOBEJICHUS] )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KaK  pe3yjbTaT  MHKPOIBOJIIOLUU.
Bo3HukHOBeHHME ~ MpUCMOCOOJIEHWH y  opraHm3MoB.  Apomopdo3bl U
uanoanantauuu. Ilpumepsl npucnocoOieHuit y opraHu3mMoB: MOp(OIOrHYECKue,
busnonornyeckue,  OMOXUMUYEcKHe,  ToBeAeHUYeckue.  OTHOCHUTETBHOCTb
MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xkputepum u cTpykTypa. BumooOpa3zoBaHune Kak pe3yiabTaT
MUKpPOdIBOMTIOIMHU. M3omsiust — kimodeBor (akTop BumgooOpazoBanusa. [lytu u
CrIocoObI BUJI000pa30BaHMUS: aJIONaTPUYECKOe (reorpaduueckoe),



CUMIATPUUIECKOE (3KOJIOTUYECKOE), «MTHOBEHHOE (monuIUIOnIU3anus,
rubpuanzaiys). JIuTenbHOCTh BOIIOIMOHHBIX MTPOIECCOB.

Mexanu3mbl GOpPMUPOBAHUS OMOIOTHIECKOTO Pa3HOO0pa3Hsl.

Ponb  »BONIONIMOHHONW OWOJOTMM B pa3pabOTKE HAy4YHBIX METOOB
coxpaHeHus: 6rMopa3zHo00pa3usi. MUKPOIBOIIOLUS U KOIBOJIIOLHUS MMAPA3UTOB U UX
x03s51eB. Mexanu3mbl (OPMUPOBAHUS YCTOMUYMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBOBI C HEM.

JdeMoHCTpaMuK

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

Tabmuubl u cxembl: «MyTanmoHHass M3MEHYUBOCTHY, «llomynsimonHas
CTpYKTypa BUaa», «Cxema MposiBIeHUs 3aKoHa Xapau—BaiinOepray, «/IBumxyiue
CWJIbl HBOJIIOLUNY, «IKOJIOTMYECKass M30JSUUs MONYJIALHMA ceBaHCKOU (openny,
«l'eorpaduueckass M3OJAIMUS  JTUCTBEHHUIIBI CHOMPCKOM ¥ JIMCTBEHHUIIBI
JnaypcKoiy, «llomyaroHHbIE BOJIHBI YUCIEHHOCTH XUITHUKOB U KEPTBY», «CxemMa
JNEUCTBUS €CTECTBEHHOro 0TO0pa», «®Popmbl OOpHOBI 3a CYIIECTBOBAHHEY,
«BnycTpuanbHelii MenaHnu3m», «JKuBble Hckomaemsie», «[lokpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX, «IIpenynpexnaromas OKpacka KUBOTHBIX),
«®uznonoruueckue aaanrauuny, «lIpucnocobieHHOCTh OpraHu3MOB U €€
OTHOCHUTENBHOCTBY», «Kputepuu Buma», «Buabl-nBoitHukm», «CTpyKTypa BuAa B
npupojsie», «CrnocoOsl BugooOpazoBaHus», «l'eorpaduyueckoe BUA000pa3oBaHUE
TPEX BUJAOB JaHIBIIICH», «IKOJOTMUECKOE BHUA000pa30BaHUE BUIOB CHUHUID,
«ITomumnnouasl pacteHuit», «KamycrHo-peneunbiii ruOpu.

O6opynoBanue: repObapuu pacTeHUH, KOJUICKIIMN HACCKOMBIX, dydela ITHUIl U
3Bepeil C MpuUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUH, Yydella NTHIl W 3Bepei
pa3HBIX BHJIOB, TrepOapuM pacTeHUW OJM3KUX BUIOB, OOpPa30BaBIIUXCS
Pa3IMYHBIMU CIIOCOOaMHU.

JlabopaTtopuasi paGora «BplsBleHHEe W3MEHYMBOCTH Yy OCOOEH OJHOTO
BUI».

JlaGopaTtopnass  pa6ora  «llpucmocoOneHuss  OpraHu3smMOB UM UX
OTHOCHUTEJbHAs 1IEIeCO00Pa3HOCTDY.

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

Tema 3. Makpo3BoJirouus u €€ pe3yJabTaThl

Metonbl  uM3ydeHUs MakKpoldBoOIUHU. [lameoHTonOrMyeckre MeTOAbl
uzyueHus: oHBomonuu. Ilepexonueie ¢GopMbl M (PUIOTEHETUYECKUE — PSIIbI
OpraHU3MOB.

buoreorpaguyeckue Metonsl u3ydeHus sBoironuu. CpaBHeHHe GIOpBl U
dbayHbl MaTepuKOB U OCTpOBOB. buoreorpaduueckue obOmactu 3emuu. Bumbi-
DHIAEMHUKHU U PEIUKTHI.



OMOpPHUONOrHYECKUe U CPABHUTEIbHO-MOP(OIOTHIECKHE METOAbl U3YUEHUS
BOMIOLMU. ['€HeTMYecKue MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX  HOBIIECTB. [ 'OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbl.
PynuMentapubsle  opraHbl M araBU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,
OMOXMMHUYECKHUE W  MaTeMaTHYECKME  METOJIbl  M3YyYEHHsS]  SBOJIIOILUU.
['omonoruunsle reHbl. COBpEMEHHBIE METOABI MOCTPOEHUS (PUIOT€HETUYECKHUX
JIEPEBBEB.

XpOMOCOMHBIE MyTallX U SBOJIIOIUS TEHOMOB.

OO01mMe 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKYuU.
HeobOpatumocTs 3Bomonnu. AjanTuBHas paauanus. HepaBHOMEPHOCTh TEMIIOB
HBOJIIOLU Y.

JleMoHCTpauun

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

Tabmunpl U cxeMbl: « OUIOTEHETUYECKUI P JIOMIAIN», «ApPXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromnedans»,  «Punnodutsr»y,  «CemeHHBIE
NanopoTHUKW», «buoreorpapuyeckue 30HbI 3emun», «Jlpeil) KOHTHHEHTOBY,
«Penuktey, «HavanpHble cTaauu 3MOPUOHAIBHOIO PA3BUTUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHATOTMYHBIE OpraHbDy, «PyIHUMEHTHI,
«ATaBU3MBI», «XpOMOCOMHBIE HAaOOpHl 4YelOBEKa M MMMMaH3e», «[aBHbIe
HaIpaBJICHUS 3BOIOIUNY, «O0I1I1E 3aKOHOMEPHOCTH IBOJIFOLIUNY.

OO6opynoBaHue: KOJUJIEKIIMU, TrepOapuu, MYJS)KH HMCKOIMAEMbIX OCTAaTKOB
OpPTraHU3MOB, MYJISI’KU TOMOJIOTHYHBIX, AHAJOTUYHBIX, PyJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

Hayunble THUNOTE3bl MNPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOreHe3 W
naHcrepmusi. [JloHayuHble IpeaCTaBICHUs O 3apPOKICHUU JKU3HU (KPEAlMOHU3M).
['unore3a NOCTOSHHOTO CaMO3apO’KICHUS KU3HU U €€ ONpOBEpKeHKE ornbITamMu .
Penu, JI. Cnannannanu, JI. [lacrepa. [IpoucxoxaeHue >ku3Hu U aCTPOOUOJIOTHS.

OcHOBHBIE JTaIlbl HEOPTaHUYECKOU JBOJIIOLIHAH. [InanerapHas
(reonmoruueckasi) SBOJIONUSA. XHUMHUYECKass OHBOJIONMSA. AOWOTCHHBINM CHHTE3
OpraHnyeckux BemecTB u3 Heoprannudeckux. Omeir C. Mumiepa m I'. Opm.
OOpazoBanue monuMepoB u3 MoHomepoB. Koarepsatnas rumoresa A. .
Omnapuna, TunoTe3a nepsudHoro oynaroHa JIx. XomnaeitHa, TeHeTUUECKas 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. ['eoxponosorus u e€ Meronbl. OTHOcUTENbHAasE U aOCOTIOTHAs
reOXPOHOJIOTHUs. I'€0XpOHOIOrHYecKast KaJla: 30HbL, 3pbl, HEPHOBI, SITOXH.



HauvanbHbie 3Tanbel opraHnueckor »HBoaOnMU. [losgBieHne u 3BOTOLUA
MEPBBIX KIETOK. DBOJIIOIHUA MeTa0oin3Ma. BOZHMKHOBEHUE MEPBBIX YKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIIIIEHKU KaK aHaJIOT MEepBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpPYCOB. lIponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX I'PYNI MHOTOKJIETOUYHBIX OPTraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIONMU BbICIINX pacTeHUil. OCHOBHBIE apoOMOP(O3bI
pactenud. Beixonm pacteHuit Ha cymry. [losiBieHHe CIIOPOBBIX pACTCHUH U
3aBoeBaHre uMU cymu. CemeHHble pacTeHus. [IponcxXoxaeHrne NIBETKOBBIX
pacTCHUM.

OCHOBHBIE€ ATamnbl 3BOJIONUHU KUBOTHOrO Mupa. OCHOBHBIE apoMop(o3sl
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBbie XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIIONUA TTO3BOHOYHBIX.
[Ipoucxoxnenue ampubuii u pentwimid. IIponcxoxaeHrne MICKONUTAOUIMX U
ntui. [lpunnun kimodyeBoro apomopdosza. OcBoeHHE OECIIO3BOHOUYHBIMU U
MO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pasutne xu3HM Ha 3eMje MO 3paM W MepuoiaM: apxeu, MpPOTEPO30i,
najgeo30i, Me3030M, KaitHo30¥. OOm@as xapakTepucThka KiuMara U
reoJIOTHYECKUX TMpoueccoB. [losBIeHHE W pacUBET XapaKTEPHBIX OPraHU3MOB.
VYrieoOpa3oBaHue: €ro yCJIOBHsI U BJIUSHUE HAa Ta30BbIi cOCTaB aTMOC(eEpHl.

MaccoBbie BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIOro. [IpuunHel u
CJIEICTBUS MAacCOBBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €ro
ocobennoctu. [Ipobrema coxpanenus 6nopasHooOpas3us Ha 3emiie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUUYECKHUE TPYIIIBI OPTaHU3MOB.

JleMmoHcTpanuu

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

Ta6nuiel 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,
«HadanpHble 3Tarbl OPraHUYECKON IBOMIONUNY, «CxeMa 00pa3oBaHHs 3YKapHOT
nyTéM cumoOuorenesa», «Cucrema xXuBoW mnpupoab», «CTpoeHue BUpPYCA,
«Apomopdosel  pacTeHuil», «PunHmOGUTE), «OIHOKIETOYHBIE BOJIOPOCINY,
«MHoOTrOoKIeTOuUHbIE BOAOpOCHNY», «Mxu», «llamopoTHukn», «l'onoceMeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHu», «(Cxema pa3BUTUA KUBOTHOTO
Mupay, «Apomopdossl KUBOTHBIXY», «lIpocteiimme», «KumedHomnomocTHbIEY,
«IInockue 4EPBUY, «UEeHUCTOHOTHEY, «PpIOBIY, «3€MHOBOJHBIEY,



«IIpecmbikaromuecsy», «lItnusyy, «Muekonuraromue», «Pa3Buthe XuzHuU B
apXeuckou spe», «Pa3BuTHe )XU3HU B MMPOTEPO3OMCKOU dpey, «PazBuTue xus3Hu B
IIaJIC030MCKOM 3pe», «Pa3BuThe KU3HU B ME3030MCKOU dpe», «Pa3BuTue XKu3Hu B
KaitHO30MCKOM 3pe», « COBpEMEHHAsi CUCTEMA OPraHUYECKOTO MUPaY.

O6opynoBanue: repObapuu pPACTEHU pa3IMYHBIX OTHAENOB, KOJJICKIIUH
HAaCEKOMBIX, BJIAKHBIC IIPENapaThl )KUBOTHBIX, PAKOBUHBI MOJUIKOCKOB, KOJUIEKIIUH
UIJIOKOKHMX, CKEJIEThl IIO03BOHOYHBIX JKMBOTHBIX, 4Yydellda NTULl U 3BEpeEw,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMBbIX, MYJSDKH OPTaHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHasa  saboparopHas paGora «MoaenupoBaHUE — ONBITOB
Muiepa—tOpu 1o u3y4eHuto abMOT€HHOTO CUHTE3a OPraHUYeCKUX COSAMHEHUH B
NEepBUYHON aTMochepey.

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

IIpakTnueckass padora «M3ydeHne OCOOCHHOCTEM CTPOCHUSI pacTECHUM
Pa3HBIX OTAEIIOBY.

IIpakTnueckas padora «3ydeHne oCOOCHHOCTEN CTPOCHUS MO3BOHOUYHBIX
YKABOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIIOTeHe3

Pa3znensl u 3agaun aHTPOMOIOTHU. METOIBI aHTPOTIOJIOT U H.

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

CX0ZCTBO Yen0BeKa ¢ JKUBOTHBIMU. CHCTEMATHUYECKOE MOJI0KEHNE YEIOBEKA.
CBuzeTenscTBa  CXOJACTBA  YEJIIOBEKA € JKMBOTHBIMU:  CPaBHUTEJIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU31M0I0r0-OMOXUMHUYECKHUE,
noBesieHueckre. OTanyus 4enoBeKa OT )KUBOTHBIX. [IpSIMOX0XKIEHNE N KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE TOJIOBHOTO MO3ra U BTOPOM CUTHAJIBHOU
CUCTEMBI.

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

OcCHOBHBIE CTaJAMM aHTpoIoreHe3a. PaHHue 4YenoBEeKOOOpa3Hble O0E3bSHBI
(TIPOKOHCYJIBI) ¥ pAHHUE TMOHTHJIBI — OOIIHE TPEIKH YeTOBEKOOOPA3HBIX 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
HEaHIEPTAJIbCKOTO YEJIOBEKA U YEJIOBEKA Pa3yMHOI0. YelmoBeK HEaHAEePTAIbCKUN
KakK BHJ JIFOJEH XOJOJHOTO KiMMaTra. YeloBeK pa3yMHBIM COBPEMEHHOTO THIIA,
JICHUCOBCKHMI 4EJOBEK, OCBOEHHE KOHTHHEHTOB 3a mpeaenamMu Adpuku.
[TanmeoreHeTrka 1 NajneoreHOMHUKA.



OBOJIOLHS COBPEMEHHOIO 4enoBeKa. EcTecTBEHHbI OTOOp B IMOIYJISILUAX
yenoBeka. MyTannoHHBIH Tporecc M noaumopdusM. [lomymsiuoHHbIE BOJHBI,
npeiid reHoB, mMurpanus U «3(pQPeKT oCHOBATENs» B MOIYJISAIUIX COBPEMEHHOTO
YEJI0BEKA.

Uenoseueckue pacel. I[loHarue o pace. bousbline pacel: eBponeougHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANIbHASs),  MOHTOJOWIHAsS
(a3maTcko-aMepuKaHcKas). BpemMs u myTu paccelieHHs 4YelnOoBeKa IO ILJIaHETe.
EnuHcTBO  dyenoBeueckux — pac. HaydHas  HECOCTOSTENBHOCTh  pacu3Ma.
[IpucnocoOIeHHOCTh YeoBeKa K Pa3HbIM YCJIOBHUSIM OKpY>Kalolled Cpebl.
Bnusnue reorpadguueckoil cpeapl u Apeiida reHoB Ha Mopdosoruio u
(U3HOJIOTHIO YETIOBEKA.

MexaucuviiiHapabple  MeTolbl B (usnueckoil  (OMOIOTHYECKOM)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS ~ AHTPOINOJIOTUS U MAJCOaHTPOMOJIOTHS
YEJIOBEYECKUX MOMYJISIUA. broconuanbHble UCCIEAOBAHUS MPUPOABLI YEIOBEKA.
HccnenoBanre KO3BOTIOLMHA OMOJIOTMYECKOT0 M COLMAIBLHOTO 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»,
«PyIMMEHTBI U aTaBU3MBbD», «J{BHKYIIHME CUJIBI AHTPONIOTEHE3a», « IBOJTIOLUOHHOE
IPEBO  4YEIOBEKa», «ABcTpainonutTek», «UYenoBek  ymenwli», «YenoBek
NPSIMOXOIAIINIY, «JleHnCOBCKUM yenoBek» «Heannepranbubny, « KpoMaHBOHIIBD,
«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 Hax0I0K 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, CBSA3AHHBIX C MPSAMOXOKICHUEM.

IIpakTnueckas padora «/3yueHre SKOJIOrMYeCKUX aJalTalNil YeIIOBEKay.

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

3apoxaeHre U pazBuTue 3kojoruu B Tpyaax A. I'ymbonbara, K. @. Pynbe,
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’KalOIIEH CpeIbl: JIOKAIbHBIN, peTUOHATBHBIN U TJI00ATBHBII.

3HaYeHUE DOKOJIOTMYECKUX 3HAHUM I 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, 2. ['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 (PaKTOPbl U 3aKOHOMEPHOCTH UX nencTBus. Kiaccupukanms
HKOJIOTUYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0ume
3aKOHOMEPHOCTH AEHCTBUS 3KoJIorHueckux (akropos. IIpaBuno munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBl.

AbuoTtnueckue (¢akropel. CBeT Kak sKonorudeckuil axrtop. JleicTBue
pPa3HbIX YYaCTKOB COJIHEYHOT'O CHEKTpa HAa OPraHU3Mbl. DKOJIOTMYECKUE TPYMIIbI
pacTeHUN M JKUBOTHBIX II0 OTHOIIEHHIO K cCBeTy. CUTHAIbHAas poOJIb CBETA.
doTonepruoau3M.

Temneparypa kak oskonorudeckuit (axrtop. JleiicTBue TemriepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEPMHBIE 1 TOMOMOTEPMHBIE OPTAaHU3MBL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocts kak skonorumdeckuid ¢daktop. Ilpucrnocobnenus pacteHuilt K
noJIepKaHu0 BoJgHOro OanaHca. Knaccugukanusi pacTeHHM MO OTHOILEHHUIO K
Boze. [IpucnocoOneHust ®KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYyIIHAs, MOYBEHHA,
rlyOMHHasT  TOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  Du3uko-xumuyeckue
OCOOEHHOCTH Cpell OoOuTaHus oOpraHu3MoB. [lpucmocobieHus 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.
XKuznennvle pOpMbI paCTEHUN: AepEBbs, KyCTAPHUKU, KYCTAPHUYIKH, MHOTOJIETHHUE



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

buotnueckune bakTopsI. Bunpr  OMOTMYECKMX  B3aUMOJEHCTBHIL:
KOHKYPEHIUsI, XUIIIHUYECTBO, CUMONO03 U ero (opmel. [lapasutusm, koomneparus,
MyTyallu3M, KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). HeTpoduueckue
B3aUMOJICUCTBUS  (Tommyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTHYECKUX B3aMMOJCUCTBUNM JJIsI CYIIECTBOBAHUSI OPraHU3MOB B Cpelie
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKITIOYESHUS.

JeMoHCTpaMuK

Tabmuubl U cxembl: «2konorudyeckue Qaxrtopb», «CBETOBOM CIEKTPY,
«IKOJIOTUYECKUE TPYIIHI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TeniIoKpoBHbIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE >KUBOTHBIE», «Du3nonornyeckue amanTanuu
KUBOTHBIX», «Cpenpl OOWTaHHS OpraHU3MOB», «bBHOJOrHYECKHE PUTMBDY,
«Kuznennole  Qopmbl  pactenmit», <« KuzHeHHbIe  (GOPMBI  KHUBOTHBIXY,
«DKOCHUCTEMA MIMPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenu
NUTaHUS, «XulHudecTBo», «llapasutuzmy», «KoukypeHuus», «CumMOuo3y,
«KoMmmeHcanuzmy.

O6opynoBanue: repbapud pacTeHUW W KUBOTHBIX, MPUCIOCOOICHHBIX K
BIIUSHUIO Pa3UYHBIX OKOJOTUYECKUX (PAKTOpOB, repdapuu CBETOJIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUH, CBETOJIOOUBBLIC, TCHEIIOOUBBIC U
TEHEBBIHOCJIMBBIE KOMHATHBIC PACTECHUSI, repOapuu U KOJUIEKIIUU TEIJIOJIIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydelia MTHUIl U 3Bepeid, repOapuu
pacTeHul, OTHOCSIMXCA K TUrpoduTaM, kcepoduram, Me30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJIEKIIMUA KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX cpeaax,
repObapud M KOJUIGKIIMM pPACTEHUHW U JKUBOTHBIX, OOJIAJAOIIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM JKM3HU, 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 «BpisgBICHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhD».

JlabopaTopnasi pa6ora «AHaTOMUYECKHE OCOOCHHOCTH PACTCHHUHN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. DKo10rusi BUAOB U MOIYJIA UM

OKOJIOTUYECKHE  XapaKTePUCTUKU  TOIYJISLHH. [Monmynsimua ~ Kak
Oounonornyeckas cucreMa. Poib HEOTHOPOMHOCTH Cpelbl, (PU3NIECKUX 6ApbEpPOB U
0COOEHHOCTEH OMOJIOTHH BUIOB B (DOPMUPOBAHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiquid. (OCHOBHBIE TIOKa3aTeIW MOMYJSIUU: YHCICHHOCTb, IUJIOTHOCTb,



BO3pDaCTHAas M IIOJIOBAasi CTPYKTYpa, POXKIAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIUSL.

DkoJsioruyeckas CTpykrypa nomyiasinuud. OleHKa YUCICHHOCTH TOIMYJISIHHN.
JIlnHaMUKa MOMyJISAIUMUA U €€ PeryJisiiua. bUuoThYeckuil MOTEHIMAT MOMYJISLHH.
MoaenupoBaHue TMHAMUKH TOMyJIsUU. KpuBble pocTa YUCICHHOCTH MOMYJISIUH.
KpuBble BbDKMBaHUSA. Perynsnus YuCICHHOCTH MOMYJISIUNA: POk (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKHUE CTPATETUH BUOB (I- U
K-ctparerun).

[Tonarue o0 sKoJOTMYECKON HUIEe BHaa. MectooOuTanue. MHoOroMmepHas
Mozenb 3Kosiorndeckon HumM Jx.M. XartumHcona. Pa3Mepsl 3KOIOTMYECKOU
Hu. [loTeHnmanpHas U peanu3oBaHHAs HUIIM.

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

3aKOHOMEpPHOCTU TIOBEJEHUS W MHIpaluid KUBOTHBIX. buosormueckue
WHBa3UM YyKEPOJIHBIX BUJIOB.

JleMoHCcTpauumn

[Toptper: k. . XaTunHCOH.

Tabmuubl U cXeMbl: «JKOJOTHYECKUE XapaKTEPUCTUKU TOMYJISIIUNY,
«IIpocTpaHcTBEeHHass  CTpyKTypa mnomyisiqum», «Bo3pacTHble  NMHUpPaMHJIBI
nonyasanun», «CKOpPOCTh  3acelieHUsT TMOBEPXHOCTH  3€MJIM  Pa3JIUYHBIMU
opranuzmammn», «Mojeinb s3xonorndeckoi Humu [Jx. Y. XaTuuHconay.

O6opynoBaHue: repoapuu pacTeHUM, KOJIJICKIIUHN KUBOTHBIX.

JlaGopaTtopnasi pabora  «lIpucmocoGieHus ceMsH  pacTeHHH K
PacCCeNICHUIO.

Tema 9. Ikos10rust co001IECTB. IKOJOTHYECKHE CHCTEMBbI.

CooOmectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBsA3UM MEXIy
OpraHu3MaMH B OUOIIEHO3E.

Okocucrema kak oTkpbiTas cuctema (A. Jx. Tencnu). dyHKIMOHATBHBIE
OJIOKM OpraHu3MOB B DJKOCHUCTEME: TMPOAYLIEHTbl, KOHCYMEHTHI, PEIyLEHTHI.
Tpoduueckne ypoBHu. Tpoduueckue uenu u ceth. AOUOTHUECKHE OJIOKU
skocucteM. [1ouBbl U Wbl B 3kocucTeMax. KpyroBopoT BelIECTB U MOTOK SHEPTUH
B OKOCHUCTEME.

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

Junamuka sxocucmem. Kamacmpodhuuecxue nepecmpotiku. Duykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — Cykiieccuu. [lepBuuHbIe U
BTOPUYHBIE CYKIIECCUM W MX MPUYUHBL. AHTpPOIOIEHHbIE BO3JCHUCTBUS Ha
cykneccuu. Kimmmakcunoe coo0OmiectBo. bropaznoobpasue u moiaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.



[Tpuponnbie 3K0CUCTEMBI. JKOCUCmEMbL 03EP U peK. DKOcUcmemvl Mopetl U
oxkeanos. Ixocucmemvl MYyHOp, 1€CO8, CMenell, nyCmbitb.

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

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. [opojackas
dbropa u ¢ayna. CuHaHTpomm3alus TOpPOACKOW QayHbl. buomormdeckoe wu
X035MCTBEHHOE 3HAUYECHUE arPOIKOCUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB B
sKkocuctemax. Ponb kackaonoco 3gpgexma u 6udo8-30upukamopos (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 Mmunos Ha
CcyOOpeaHU3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHO8bl ~ 9KOJI02UHECKO20 ~ HOPMUPOBAHUS — AHMPONO2EHHO20  8030€UCmBUs.
MeTom00THs MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpauumn
[Toptper: A. JIx. Tencnu.
Tabmunpr  u cxembl:  «CTpykTypa  OuoueHo3a»,  «OKocHCcTeMa

IIUPOKOJIMCTBEHHOTO Jiecay, «KOCUCTeMa XBOMHOTO Jieca», «DyHKIMOHAJIbHbBIC
IPYIIbl OPTaHU3MOB B JKOCHUCTEME», «KpyroBOpOT BEIIECTB B JKOCHUCTEME),
«llenu nutanus (macTOUIIHAS, TETPUTHAS)», « DKOJIOTHYECKAsT TTUPAMHIA YHCEID»,
«IKonoruyeckas mupamuyia OMOMacCChly), «IKOJIOTHUECKass MUpaMUia SHEPTUNY,
«O06pazoBanue 6onotay, «llepBuunas cykieccus», «BoccTaHOBIEHHE Jeca Mocie
noxapa», «9Kocucrema 03epa», «ArpoueHos», «KpyroBopoT BEHIECTB U MOTOK
SHEPI'uM B arpoiieHose», «[Ipumepsl ypOoskocucTem».

O6opynoBanue: repdbapun pacTeHU, KOJUICKIIMYA HACEKOMBIX, Uydelia MTHIL |
3Bepeit, repOdapuu KyJIbTYpHBIX U TUKOPACTYIIUX PACTEHUM, aKBAPUYM KaK MOJIETh
YKOCHUCTEMBI.

IIpakTuueckas padora «/3yuenue u onrucanre ypo0o3KOCUCTEMBDY.

JlaGopaTopnasi pa6ora «M3ydeHue pazHOOOpa3usi MEJIKUX TMOYBEHHBIX
YICHUCTOHOTHX B Pa3HBIX SKOCHCTEMAX).

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 3IKOCUCTEMA

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



VYuenue B. . Bepnaackoro o 6nochepe. O6nactu 6mochepsr u e€ coctan. Kusoe
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 Ouocdepnl. [lonsTne 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 (yHKIHMS )KMBBIX CUCTEM, OLIEHKA UX PECYPCHOIO MOTEHIMaa 1
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 OMombl cymmny, «Kinnmarnueckue
nosica 3emnn», «TyHapay, «Takra», «Cmemanneiii jgec», «IILIMpoKoIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycToiHsy, « Tponnueckuid gecy.

OO6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesroBek u OKpy:xKA0OLIAS 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.

AHTpOIIOTEHHOE BO3/JCHCTBUE HA PACTUTENBHBIA M KUBOTHBIM MuUp. OxpaHa
pPaCTUTENILHOTO W >KMUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPAHbl MPUPOJBIL.
Kpacasie xHuru. Oco0o oxpansembie npupojanbie Ttepputopun (OOIIT).
borannyeckue cajpl U 300J10THYECKUE TTAPKU.

OCHOBHBIE TPHUHILMIBI YCTOMYMBOTO Pa3BUTHSI YEJIIOBEUECTBA U MPUPOJBI.
PanvonanbHOE  MPUPOJONOJB30BAaHUE M COXpAaHEHHE  OMOJIOTMYECKOTrO
pasHooOpasust 3emiu. OOmMe 3aKOHOMEPHOCTH TJI00ABHBIX HSKOJIOTHYSCKHX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOT'O KPU3KCA U €T0 BEPOSITHBIE TTOCIIEICTBHUS.

Pa3Butne METOIOB MOHUTOPUHTA pa3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uccie0o8aHus nepexooa K pecypcocbepezaroujeli u
KOHKYPEHmMOCcnocobHotl anepeemuke. buonozuueckoe pasnoobpasue u buopecypcui.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CMyn K
uHgopmayuu NnO COCMOAHUIO OMOEIbHLIX 6U008 U 3IKocucmem. (OcHOBb



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

JleMoHCTpanun

Tabmuubl u  cxembl:  «3arpsisHeHHEe  atMocepb»,  «3arps3HEHHe
ruapocdepbl», «3arpsizHeHue nouBb», «llapHukoBwiil  3pdexkT», «Ocobo
OXpaHseMbIe MPUPOTHBIE TEPPUTOPUNY, «MOJEIN YIPABISIEMOTO 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 MPEIMETHBIE.

B cTpykType NTMYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPaMMBI IO OHMOJIOTHH
BBIJICJICHBI CIIEAYIONIME COCTABIISAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
IPaKIaHCKON UJIEHTUHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOONpPEACNCHUI0, Haluuyue Mmomusayuu K OOy4YEHUIO  OHOJIOTHH,
yeneHanpasienHoe paszsumue BHYTPEHHUX YOEXKICHUU JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH MU MCTOPUYECKUX TPAJAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb 00YUYAIOIIUXCSl PYKOBOJACTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
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 JEATEIBHOCTH 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 TMO3UIMU JIMYHOCTHU, NATPUOTH3MA 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 cpee.

JInyHOCTHBIE pe3ybTaThl OCBOEHHUsI yudeOHoro mpeamera «buosorus»
JIOJDKHBI OTPaXkaTh TOTOBHOCTh M CITIOCOOHOCTH OOYYArOIINXCSI PYKOBOACTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMW, TO3WTHUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
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 TPAKIAHCKOM MO3UIIUKA O0YUaAOIIETOCSd KaK aKTUBHOTO U
OTBETCTBEHHOTO YWJIEHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB U OOS3aHHOCTEH, YBaKCHHE
3aKOHA U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOCKTOB, PEIICHWN y4eOHBIX W TO3HABATENIBHBIX 3a/]a4, BHITIOJHECHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

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

YMEHUE YYHUTHIBATh B CBOMX JEUCTBHSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOCKICHUSMHU, KyJIbTYPHBIMH IIEHHOCTSMH U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOTO BBIIIOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKHUTEIbHOTO
OTHOILICGHHS K MHEHHUIO OIIMOHEHTOB MpU OOCYXKJIEHUH CIOPHBIX BOIPOCOB
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 Kpal, CBOXO PoauHy, CBOM S3BIK M KYJIBTYPY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

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

CIIOCOOHOCTh OILICHUBATh BKJIAJ, POCCUUCKUX YUYEHBIX B CTAaHOBJICHHE H
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 €T0 CyIb0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUICKOT0 HAPOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

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

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYMBOTO OYIyIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISAM, CO3JJaHUI0 CEMbH HA OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu HaposoB 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 BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

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

NOHMMAaHUE W peaju3alus 3J0pOBOTO W 0e30MacHOro o0pasza KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJIEHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHH W OTObIXa, pEryJsapHas Quandeckas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3HUECKOMY U TICUXUYECKOMY 3/10POBBIO;

MOHMMAHUE LEHHOCTH MPAaBUJ HWHIWBUAYAJIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYalUX, YTPOKAIOIIUX 3OPOBBIO U KU3HU JIIOJIEH;

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

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBa, TPYAOIO0HE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTA TEXHOJOTUYECKOW M COLMAIBHOMN
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MJIAHUPOBATh U CAMOCTOATEIBHO
BBIIIOJIHATH TAKYIO IESITEIIBHOCTD;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHOHATbHON JEesTENIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp OyAymed mnpodeccun H  pealn30BbIBAThH
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 €€ CYyIlEeCTBOBAHUS;

NOBBILICHUE YPOBHS OSKOJOTHYECKOW KyJbTYpbl: MNPUOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYIKOB M OLIEHKM MX BO3MOJXHBIX ITOCIEICTBHMA IS
OKPYXarOUIEN CPeIbl;

OCO3HaHHME TJI00aTBHOrO XapakTepa 3KOJIOTMYECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HMCIOJIb30BaTh MPUOOpPETaeMble TPH U3YUYEHUU 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  HENpUIATUE JECUCTBHUM, NPUHOCIIIMX Bped  OKPYKAOILIEH
OPUPOJIHON cpezie, YMEHHE MPOTHO3UPOBATH HEOJIATOMPHUITHBIE IKOJIOTUYECKUE
MOCJEACTBUA MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO0 MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYpHI,
OIbITa NEeATENbHOCTH AKOJIOTHYECKOM HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTUYECKOMN JIEITEIBHOCTH SKOJIOTMUYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OPMUPOBAHHOCTH MHPOBO33PEHHsI, COOTBETCTBYIOIETO 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
B3aMMO/ICHCTBUSI MEXKTY JIFOJIbMU U TIO3HAHUSI MUPA;

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 IMO3HAHUM NPUPOAHBIX 3aKOHOMEPHOCTEW M PEHIEHUH MpoOIeM
COXpaHEHUS TPUPOJITHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU ISl COBPEMEHHON ITMBUIIM3AIIUU:
oOecrieyeHus: HOBOI'O YpPOBHS PAa3BUTHSA MEAMIMHBI, CO3/aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh PECypCHbIE  MPOOJEMBI  Pa3BUTHS
YeJI0BEYECTBA, MOUCKA MyTel BBIXOAA U3 II100aJbHBIX HKOJIOTHYECKUX MPOOJIeM U
oOecrieyeHusi  Mmepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAILHOMY
WCITIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYCHUM OWOJOTHYECKUX 3HAHMM B IEJISIX
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 HCIOJb30BaTh TIOJy4yaeMble 3HAHUS MJIs aHaiu3a u
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 CaMOCTOSITENIbHO HCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHWS IS
peleHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

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

TOTOBHOCTh U  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUI0 U
caM000pa30BaHNI0, K AKTUBHOMY IIOJTYYEHHIO HOBBIX 3HAHWUW MO OWOJOTUU B
COOTBETCTBHHU C KU3HEHHBIMU MOTPEOHOCTIMHU.



METAIIPEJMETHBIE PE3YJIBTATbBI

MeTaHpeI[MCTHBIG PE3YJIbTaTbl OCBOCHMU:A yqe6H0ro npeamMeTa «bunonorusy
BKIIIOYAIOT: 3HAYUMBIC JJIA (bOpMHpOBaHI/ISI MHUPOBO33PCHUA O6y‘{aIOHII/IXCSI
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, HaquLIﬁ (I)&KT, IIPUHOUII, THUIIOTE3a, 3aKOHOMCPHOCTBL, 3aKOH, TCOPHUI,
HCCICOAOBAHUC, H8,6J'IIOI[€HI/IC, HN3MCPCHHUC, OKCIICPUMCHT 151 z[pyme);
YHUBCPCAJIbHBIC y‘IG6HBIC I[eﬁCTBPIH (HOSHaBaTeJ'IBHBIe, KOMMYHUKATUBHBIC,

PETYJISTUBHBIE), o0ecreynBarome (dbopmupoBaHue (yHKUIMOHATBHOU
rPAMOTHOCTH W  COLUMAJbHOM KOMIIETEHUHMH OOYYaloIIHUXCs; CIOCOOHOCTh
oOyuarommxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXIMCUUIUTMHAPHBIE,

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

B pesynbrare wu3yuyeHus OHOJOTMM Ha YpPOBHE CpPEIHEro OOILIEero
oOpasoBaHust y oOywatomierocss OyayT cQOpPMHpPOBaHbl IO3HABATEJIbHbIE
yHHUBEpCcaJbHble yueOHbIE JEMCTBHS, KOMMYHUKAaTUBHbIE YHUBEPCAJIbHBIE yUeOHbIE
NEUCTBUS, pEryJsITUBHbIE YHHUBEpPCAlbHbIE YUYEOHbIE JEWUCTBUS, COBMECTHas
NEeSATEIbHOCTbD.

MeTtanpenMeTHbIE PE3yJIbTaThl OCBOCHMSI MPOrPaMMbl CPEAHEr0 OOLIEro
00pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU NMO03HABATEJIbHBIMH
AeCTBUSIMM:

1) 6a3oBbIe JJIOrHYECKHE eiiCTBUSI:

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

UCIIOJIB30BaTh INPU OCBOCHHHM 3HAHUM MPUEMBI JIOTMYECKOTO MBIIIICHUS
(ananu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(pUKaIUU, 000OIICHUS ), PACKPBIBATH CMBICIT
OMOJOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBATh
CBSI3U C IPYTUMH MTOHATUSAMH );

ONpENENATh LEIu JEATEIbHOCTH, 3aJaBas NapamMeTpbl W KPUTEPUH HX
JNOCTHKEHHSI, COOTHOCUTD PE3YJIbTATHI ACSATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

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

CTPOUTH JIOTHYECKHE PACCYKIEHUs (MHIYKTUBHbBIE, JEAYKTUBHBIE, IIO
aHAJIOrMM), BBIABIATH 3aKOHOMEPHOCTH W IIPOTHBOPEYMS B PACCMATPHUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

IPUMEHATH CXEMHO-MO/IEJIbHbIE cpeacTBa AN IIPEICTaBJICHMS
CYLLIECTBEHHBIX CBSA3€M M OTHOLICHUH B M3y4aeMbIX OMOJIOIMUYECKHUX OOBEKTax, a



TAaK)K€  MPOTUBOPEYMU  Pa3HOrO0  pOJAA,  BBIIBIEHHBIX B Pa3/IMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

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

BHOCHUTb KOPPEKTHBBI B JESTEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIBHOCTH;

KOOPAMHUPOBATh M  BBINOJNHATH 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 TPOESKTHOM JESITENbHOCTH,
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 HWHTEpPHpETAlMH, NPeoOpa3oBaHUI0O M NPUMEHEHUIO B Yy4eOHBIX
CUTYalLMsIX, B TOM YHCIIE IPU CO3/IaHUH YUEOHBIX U COLMAIbHBIX IPOEKTOB;

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

CTaBUTh M (HOpMyJIUpOBaTh COOCTBEHHBIE 3aJauyd B 0Opa30BaTEIbHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLIUSIX;

BBIIBIIATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HaXOAUThb APTYMEHTHI IS JI0Ka3aTeIbCTBA
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PELLICHHUS;

aHANM3UPOBaTh TIOJYYEHHBbIE B XOJE PpEIICHUs 3aJaud pe3yJIbTathl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH M3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN 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, Mpejaratb OpUTHHAIbHBIE MOJIXOJbl M pEUICHUS,
CTaBUTh MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE albTePHATUBHBIE PELICHUSI.

3) padora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUUHBIX HCTOYHHUKAX MH(OpMAIMU (TeKCTe Y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJISIPHOM JMTeparype, OHOJOTMYECKUX CIOBapsiAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHAJIM3UPOBATh



WH(OPMAITUIO PA3TNYHBIX BUOB U (HOPM MIPEACTABICHHS], KPUTUIECKH OIICHUBATH
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

GbOopMyIUPOBATh 3alPOCHl U MPUMEHATH PA3TUYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorndeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BHIIOJHEHUSI YYEOHBIX
3ajiay;

npuOOpeTaTh OIBIT KCIOJIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHI, COBEPILIEHCTBOBATh KyJIbTYpy aKTUBHOTO MCIOJIB30BAaHUS PA3IMUHbIX
MOMCKOBBIX CUCTEM;

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

UCTIONB30BaTh HAYYHBIA S3BIK B KadeCcTBE CpeACTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOpPMYJIbl, ab0OpeBUATYpy, HOMEHKIATYpY,
UCIIONB30BaTh W MPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPEICTBA
HaTJISAHOCTH;

BIAJCTh  HAaBBIKAMHM  PAcTO3HABaHWS W 3aMATHl  WHOOpMAaIH,
MH(GOPMaIIMOHHON 0€3011aCHOCTH JIUYHOCTH.

OByaieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o0mmennme:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX cepax KM3HU, aKTUBHO y4aCTBOBATh
B JMAQJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYyXJaaeMol TeMbl (YMEHUE 3a7aBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJEHUSI OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIUNA JAPYTHX yYaCTHUKOB
JMaora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIIEHHUS, MOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHHS KOH(JIMKTHBIX CHUTYaIlUH,
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 hopMyIMpoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO M JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3pPEHHUS C HMCIOJb30BaHHEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MMOHMUMAaTh M HCIIOJIL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboThI IPU pelIeHUU OUOIOTUYECKON MPOOIeMbI, 000CHOBBIBATH HEOOXOMMOCTD
MPUMEHEHUS TPYIOBBIX (DOPM B3aMMOJICHCTBUS MPHU PEIICHUN YIeOHOH 3a1a4H;

BBIOMpPATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBHHN C y4€TOM OOIINX
MHTEPECOB M BO3MOKHOCTEHN Ka)KIOr0 YjieHa KOJUIEKTHBA,;



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ IOCTHKEHHUIO: COCTABIJISITH IUIAH JCHUCTBUM,
pacupenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOTO Y4YaCTHHKA KOMAaHIBI B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

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.

OBJaeHre YHMBEPCAIbHBIMH PeryJsSTUBHbIMHU ACHCTBUAMM:

1) camoopranu3anusi:

UCIOJIb30BaTh OMOJOTMYECKHE 3HAHUS U BBIABICHUS MPOOJIEM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIC
YCTaHOBKM B CBOMX JACHCTBHSX M MOCTYIIKax IO OTHOUICHWIO K JKMBOHM IPHUPOJE,
CBOEMY 3JI0POBBIO M 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH IT03HABATEIBHYIO NEATCIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTABJISITH IUJIaH pEIICHHs NpodsieMbl € YUYETOM
UMEIOITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JienaTh OCO3HaHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pEILICHHE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JESATEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LIEIAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpUIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3YyJbTATOB M
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peQuieKCHM AJisi OLEHKU CUTYallld, BbHIOOpa
BEPHOI'O PEILLICHHS;

YMEThb OLEHUBATh PUCKHM W CBOEBPEMEHHO IPUHUMATH PELIEHUS M0 HX
CHUXKCHMUIO;



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

3) npuHsTHE Ceds U IPYIrUX:

IPUHUMATH ce0sl, MOHUMAsi CBOM HEIOCTATKU U IOCTOMHCTBA;

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

[IpenMeTHbIe pe3yJbTaThl OCBOCHHUSI COJIEp)KaHHUS y4eOHOro mpeaMeTa
«buonorus» Ha yrIyOJEHHOM YpPOBHE OpPHUEHTHUPOBaHbI Ha oOO€cleUYeHUE
npobuapHOro  o0yueHus:  oOydaronuxcss — Owojormu. OHH  BKJIIOYAIOT:
cneruuyeckue s OMOJIOTMH Hay4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 11O
OCBOCHHIO, UHTEPIIPETALMN U MPEOOpa30BaHUIO 3HAHUM, BUJbI JEATCIBHOCTH IO
MOJTYYECHUIO HOBBIX 3HAHUW W UX NMPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX, a TAKXKE B
pealbHBIX XWU3HEHHBIX cuTyauusx. l[IpenmeTHble pe3ynapTaThl MPEACTABICHBI IO
roJlaM U3y4eHusl.

[IpeameTHble pe3ynbTaThl OCBOCHUS ydueOHoro mpeamera «buonorus» B 10
Kjacce NOKHBI OTPaXaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U POJIM OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAyYHOW KapTUHBI MHUpa, B
MO3HAHWW  3aKOHOB TPHUPOABI U  pEHIeHWH TpoOJieM  palMroOHAJIBLHOTO
MIPUPOJIOTIOIB30BAHUS, O BKJIaJE POCCUMUCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OnoorNy;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAONIe OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYJSIUs, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, M3MEHUYHUBOCTh, POCT U pPa3BUTHUE), OHMOJOTHYECKHE TEOPUU
(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 TOKOJICHUS, PACIICIIJICHUS, YUCTOTHI TaMeT,
HE3aBUCUMOTO HacienoBanus [. MeHaenss, TOMOJIOTUYECKUX PSAIOB B
HACJIEICTBEHHOM U3MEHYNUBOCTH H. H. Basuiosa), HNPUHLIHIIBI
(KOMILIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMH METOJIaMH HAy4YHOTO IO3HAHMS, HUCIOJIb3YEMbIX B
OMOJIOTMYECKUX HCCIEOBAHUSIX JKUBBIX OOBEKTOB (OMHUCaHWE, HU3MEPECHUE,
HaOJII0/ICHNE, DKCIIEPUMEHT);



YMEHHE BBIACIATH CYUIECTBEHHBIC MPU3HAKHN: BUPYCOB, KIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OakTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHUS OPTaHOB U CUCTEM
OpPraHOB pAaCTEHUl, JXUBOTHBIX, YEJOBEKAa, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOIIUX B OpraHU3Max PACTEHUH, KUBOTHBIX U YEJIOBEKAa, OMOJIOIMUECKHUX
IPOIIECCOB: 0OMEHA BeUIeCTB (MeTab0IM3M), MPEBPAILICHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepoTPOPHOr0 TUIOB MUTAHUS, (POTOCUHTE3a U XEMOCHHTE3A,
MUTO3a, M€H03a, raMeTorenes3a, SMOpUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHA,
pPa3MHOXKEHHUS,  HMHJIMBUIYAJILHOTO  Pa3BUTUS ~ OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEHCTBHSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHAaBIMBATh B3aMMOCBSI3M MEXAY OPraHOWIAaMH KIETKH U 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 BEIIEeCTB, dTallaMU KJIETOYHOTO IMKJIA ¥ )KU3HEHHBIX IIUKJIOB 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 WCIOJb30BaTh COOTBETCTBYIOIIME AapTyMEHTHI, OHMOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEeMaTUYECKUX IPYyIII;

yMEHHE peniaTb OMOJIOTUYECKUE 3aJa4H, BBISBISATh NPUUMHHO-CIIEICTBEHHbIE
CBSI3U MEXIY UCCIIEyEMbIMU OMOJIOrMYECKUMU MPOLIECCaMU U SIBJICHUSMH, JeJIaTh
BBIBOJIbI U TTPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

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

YMEHHE BBIJBUraTh TUIOTE3bl, MPOBEPATh HX OSKCIEPUMEHTAIbHBIMU
cpencTBamMu, (GOpMyIUpys Ledb WCCIEIOBAHMS, AaHAJU3UPOBATH IMOJYYCHHBIC
PE3YNBTATHI U JCNaTh BBIBOJIBL;

YMEHHE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOoJIOrHH,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3ze LIKOJIbHBIX HAay4HbBIX OOILECTB, U
nyOJMYHO  TPEICTaBIATh  MOJY4YEHHbIE  pe3ylbTaThl HAa  yYEHHYECKHX
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 OCYILIECTBISATh OCO3HAHHBIM BBIOOp Oyayiueill mpodeccuoHambHON
JEATEILHOCTH B 00JacTH OWOJIOTHU, MEAMIMHBI, OMOTEXHOJIOTHH, BETCPUHAPHUH,
CEJIBCKOTO XO3SMCTBA, MUIIEBON MPOMBINIJICHHOCTH, YTAyOJsaTh TMO3HABATEIHHBIN
WHTEpEC, HAIPaBJICHHBIM HA OCO3HAHHBIA BBHIOOP COOTBETCTBYIOIIEH Mpodeccuu u
MPOJOJDKEHNE OMOJOTMYECKOro oOpa3oBaHMs B OpraHU3alMsIX  CPEIHETro
po(eCCHOHATEHOTO U BHICIIETO 00pa30BaHUAI.

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

chOpPMHPOBAHHOCTh 3HAHUW O MECT€ U POJU OUOJOTMM B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHUM COBPEMEHHON €CTECTBEHHO-HAYyYHOU
KapTUHBI MHpa, B IMO3HAHWHM 3aKOHOB TPHUPOABI M PEIICHUH SKOJOTHYCCKUX
npoOJeM 4YeloBEeuecTBa, a TaKKe B PEUNIEHMH BOIPOCOB PALMOHAIBHOTO
MPUPOOTIOIH30BaHUs, U B (POPMUPOBAHUM IIEHHOCTHOTO OTHOIICHUS K MPUPOJIE,
OOIIIECTBY, YEJIIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTHUH;

YMEHHUE BIAJIETh CUCTEMOM OHMOJOTMYECKHX 3HAaHUW, KOTOpas BKIIOYAET
ONpEJENEeHUs] M IOHUMAHWE CYIIHOCTH OCHOBOIOJIATAIONIIMX OHUOJIOTHYECKUX
TEPMUHOB M TOHATHM (BHJI, 3KOcucTeMa, Ouocdepa), OHOIOrHUYECKHUE TEOpUU
(aBomonionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs IBOJIOLMH), YUCHHUS
(A. H. CesepiioBa — 0 myTsX U HampasieHusx 3Boitouun, B.M. Bepuaackoro — o
ouocdepe), 3akoHbl (reHetrndeckoro paBHoBecust [x. Xapnu u B. BaiinOepra,
3apoapiieBoro cxojacrea K. M. bopa), mpaBuna (munumyma HO. JlubOuxa,
HKOJIOTHYECKON MHpaMUJIbl DHEpPruM), rumnoressl (rumoresa «vupa PHK» V.
['un6epra);

yMEHHE  BJQJ€Th  OCHOBHBIMH  METOJAaMH  HAYYHOTO  TIO3HAHWUS,
UCITOJIb3yEMBbIMH B OMOJIOTHYCCKUX UCCIICIOBAHMIX KUBBIX O0BEKTOB U SKOCHCTEM
(omucanue, u3MepeHue, HaOIIOJCHHE, JKCIIEPUMEHT), CIOCOO0aMH BBISIBJICHUS U
OIICHKH aHTPOIIOT€HHBIX U3MEHEHHUI B IPUPO/IE;

YMEHUE BBIICIATh CYIICCTBEHHBIC TPHW3HAKH: BHJOB, OHOTEOIIEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIONMIETO, JBHXKYIIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOT'O ot0opa, aJIIONaTPUYECKOro u CUMITATPUYECKOTO
BUI000pA30BaHUs, BIUSHUS ABWKYIIUX CHJI SBOJIONUN HA TEHO(POH T TIOMYJISIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Ccpejie OOWTaHMs, YepeOBaHUS HAIPaBICHUN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB M MOTOKA SHEPTUH B IKOCHCTEMAX;

YyMEHUE YyCTaHaBJIMBAaTh B3aUMOCBA3M MEXAY TMpOIECCAaMU HBOJIIOIUH,
JBIDKYIIMME CHJIAaMUA aHTPOIIOT€HE3a, KOMIIOHEHTAMHU PA3JMYHBIX SKOCHUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBISITH  OTJIMYWTEIbHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIOCOOJICHHOCTh BHJIOB K Cpelie OOWTaHHs, aOMOTHYECKUX U OMOTUYECKHX



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

YMEHHE UCIOJIb30BaTh COOTBETCTBYIONINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHUMBOJIMKY JJIS JOKAa3aTelbCTBA POJICTBA 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 3aa41, BBISBIISTH TPUUUHHO-CIIEICTBEHHbBIC
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 JTabOpaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTAaTh THUIIOTE3bI, TMPOBEPSITh HUX OSKCIEPUMEHTAILHBIMU
cpencrtBamu, GOpMyIHpys Iellb KCCIEIOBAaHUS, AaHAJTU3UPOBATH IOTYUYEHHBIC
pE3yNbTaThl U ICNIaTh BEIBOBL;

YMEHHE Yy4YacTBOBaTh B y4EOHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOJIOrHH,
OKOJIOTUU W MEIWIIMHE, NMPOBOJAUMON Ha 0a3e IIKOJBHBIX 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 M3MEHEHUH B Onocdepe;

yMEHHUE OCYIIECTBIIATh OCO3HAHHBIA BBHIOOp Oyayliel mpodeccuoHaTbHON
NESATEILHOCTH B 00JIaCTH OMOJIOTUH, SKOJIOTHUU, TPUPOIOTIOIH30BAHMSI, MEAUIINHBI,
OMOTEXHOJIOTHH, TICHXOJIOTHH, BETCPUHAPHH, CEITBCKOTO XO35SHCTBA, MHIIICBOU
MIPOMBITIUICHHOCTH, YTIIYOJIATh TIO3HABATEIbHBI WHTEpPEC, HaIMpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccu U MPOAOHKCHHE
OMOJOTUYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATBHOTO U
BBICIIIETO0 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne
n/n

HaumeHoBaHue pa3jiesioB U TeM
NMPOrpamMmbl

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

dueKkTpoHHbIE (LM (POBbHIE)
o0pa3oBaTe/ibHbIE PeCYpPChI

buonorus xak Hayka

https://bio-
ege.sdamgia.ru/?ysclid=Imi2bgnx11398098518
CIAM I'MA: PEIIYETD

JKuBBIe cucTeMBI B HX HU3Yy4YCHUC

https://bio-
ege.sdamgia.ru/?ysclid=Imi2bgnx11398098518
CIAM I'MA: PEIIYETD

buonorus xieTku

XnMuueckast opraHusanys KJICTKHU

Ctpoenue u QyHKIMH KIETKH

10

0.5

https://bio-
ege.sdamgia.ru/?ysclid=Imi2bgnx11398098518
CIAM I'MA: PEIIYETD

https://bio-

ege.sdamgia.ru/?ysclid=Imi2bgnx11398098518

CAAM I'MA: PEIIVETLD

https://bio-
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ege.sdamgia.ru/?ysclid=Imi2bgnx11398098518
CIAM I'MA: PEIIYETD

OOMeH BeIeCTB U PeBpaIleHue
JHEPrHH B KJICTKE

HacnencrBennas nndopmarys u
peanu3anus €€ B KIETKE

JKu3HeHHBIN MK KIETKH

Crpoenne U GyHKIUN OPraHU3MOB

17

0.5

15

https://bio-
ege.sdamgia.ru/?ysclid=Imi2bgqnx11398098518
CAAM I'MA: PEIIVETD

https://bio-
ege.sdamgia.ru/?ysclid=Imi2bgqnx11398098518
CIAM I'MA: PEIIVYETD

https://bio-
ege.sdamgia.ru/?ysclid=Imi2bgqnx11398098518
CIAM I'MA: PEIIVYETD

https://bio-
ege.sdamgia.ru/?ysclid=Imi2bgqnx11398098518
CAAM TUA: PEIIYETD

10

Pa3zmHoxeHue u pazBuTHe
OpraHU3MOB

1.5

https://bio-
ege.sdamgia.ru/?ysclid=Imi2bgqnx11398098518
CAAM TTHUA: PEIIYETD
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11

I'eneTtnka — Hayka o
HACJICICTBEHHOCTH U
HN3MCHYMUBOCTHU OPTaHU3MOB

0.5

https://bio-
ege.sdamgia.ru/?ysclid=Imi2bgnx11398098518
CIAM I'MA: PEIIYETD

12

3aKOHOMEPHOCTH
HACJIEJCTBEHHOCTH

10

https://bio-
ege.sdamgia.ru/?ysclid=Imi2bgnx11398098518
CIAM I'MA: PEIIYETD

13

14

3aKOHOMEPHOCTH U3MEHUYUBOCTH

T'e”eTnka yenoBeka

0.5

https://bio-
ege.sdamgia.ru/?ysclid=Imi2bgnx11398098518
CIAAM I'MA: PEIIYETD

https://bio-
ege.sdamgia.ru/?ysclid=Imi2bgnx11398098518
CIAAM I'MA: PEIIYETD

15

Cenekiusi OpraHu3MOB

https://bio-
ege.sdamgia.ru/?ysclid=Imi2bgnx11398098518
CAAM THUA: PEIIYETD

16

BHOTEXHONOTUSA U CUHTETAYECKAS
ouosorus

https://bio-
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ege.sdamgia.ru/?ysclid=Imi2bgnx11398098518
CIAM I'MA: PEIIYETD

17 PesepBHOe Bpems

OBIIEE KOJIMYECTBO YACOB 110
[NPOT'PAMME

102

13
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ITOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KosmuecTBo yacoB
Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Kontpoabubie IIpakTHnueckue
n/n Bcero u3yueHusi oOpa3oBaTe/IbHbIE pecypcChl
padoThI padoThI
Buonorus kax https://bio-
1 KOMIIJICKCHAs HayKa U KakK 1 ege.sdamgia.ru/?ysclid=Imi2bgnx11398098518
4acCTh COBPEMEHHOIO CIIAM TMA: PEIIYETD
obmiecTBa
https://bio-
9 JKuBbi€ CUCTEMBI U UX 1 ege.sdamgia.ru/?ysclid=Imi2bgnx11398098518
cBoMCTBA CIAM I'MA: PEHIYELD
https://bio-
3 VYpoBHEBas OpraHu3arus 1 ege.sdamgia.ru/?ysclid=Imi2bgnx11398098518
KHBBIX CHCTCM CIAM I'MA: PEHIYELD
https://bio-
Hcropus oTKpeITHA 1
4 ege.sdamgia.ru/?ysclid=Imi2bgnx11398098518
W3Y4YEHUs KIIETKH. 1
Knerounas Teopus CIAM I'MA: PEIIYETD
5 MeToapl MOJIEKYJIIPHOM 1 1 0.5

https://bio-
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KJIETOYHOUW OMOJIOTHH.
[IpakTrueckas pabota
«3yueHne MeToa0B
KJIETOYHOM OMoIorun
(xpomatorpadusi,
anekTpodopes,

g depeHIranTbLHOe
HEHTPUPYTHPOBAHNE,
[11IP)»

XHWMHUYECKHUM COCTaB
KIJICTKHU

ege.sdamgia.ru/?ysclid=Imi2bgnx11398098518
CIAM I'MA: PEIIYETD

https://bio-
ege.sdamgia.ru/?ysclid=Imi2bgqnx11398098518
CIAM I'MA: PEIIVYETD

MI/IHCpaJ'IBHLIe BCIICCTBA
KIJICTKH, UX Omoyoruyeckas

poJib

https://bio-
ege.sdamgia.ru/?ysclid=Imi2bgnx11398098518
CIAM I'MA: PEIIYETD

Oprannueckue BeIiecTBa

KJIETKU — OEJIKH.
JlaboparopHnast pabota

«ObHapyxeHue OEIKOB C
MTOMOIIBIO0 KAYECTBEHHBIX

peaxkuuii»

0.5

https://bio-
ege.sdamgia.ru/?ysclid=Imi2bgnx11398098518
CIAM I'MA: PEIIVYETD

CsoiicTBa, Ki1accuduxanus

1 GyHKIUHN OEIKOB

https://bio-
ege.sdamgia.ru/?ysclid=Imi2bgnx11398098518
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Opranunueckue BeliecTBa

CIAM I'MA: PEIIYETD

https://bio-
ege.sdamgia.ru/?ysclid=Imi2bgnx11398098518

10
KJICTKH — YIJICBOJIEI CIAM T'MA: PEUIVELD

https://bio-

11 OpranudecKue BEIECTBa ege.sdamgia.ru/?ysclid=Imi2bgnx11398098518
KIICTRH — [HIHAE CIAM T'MA: PEHIYELD
HykJ1enHOBBIE KHCIIOTHI.

JAHK u PHK. https://bio-
JlaGopatopHnas pabora

12 «Mccnenopanue 05 ege.sdamgia.ru/?ysclid=Imi2bgnx11398098518
HYKJIEMHOBBIX KHUCIIOT, CAAM I'MA: PEIIVEDD
BBIJICJICHHBIX U3 KIIETOK
Pa3IMYHBIX OPTaHU3MOBY
Crpoenue 1 QpyHKIHH https:/bio-

13 AT®. [Ipyrue ege.sdamgia.ru/?ysclid=Imi2bgnx11398098518
HYyKJIe03uATpUdoCchaThI CIIAM THA: PEIIVELD
(HT®)

CexBenuponanue JIHK. _

14 MeToapl FTeHOMHUKH, https://bio-

TPAHCKPUIITOMUKH,

ege.sdamgia.ru/?ysclid=Imi2bgnx11398098518
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15

16

17

18

19

MIPOTEOMUKH

Meroasl CTpYKTYpHOI
ouosorun

THUIIBI KJIETOK.

[IpokapuoTnueckas KieTka

Crtpoenue

3YKAPUOTHYECKON KIIETKH.

[IpakTnueckas padbora
«M3y4yenue cBOWCTB
KJICTOYHOM MeMOpaHbI»

HOBerHOCTHHﬁ arrapar
KIICTKH

OnnomemMOpaHHbBIC
OpPTraHOUBI KIETKH.
[TpakTuueckas pabota
«M3yueHune NBUKEHUS
LUTOIIIA3MEI B

0.5

0.5

CIAM I'MA: PEIIYETD

https://bio-
ege.sdamgia.ru/?ysclid=Imi2bgnx11398098518
CAAM T'MA: PEIIVETD

https://bio-
ege.sdamgia.ru/?ysclid=Imi2bgqnx11398098518
CIAM I'MA: PEIIVYETD

https://bio-
ege.sdamgia.ru/?ysclid=Imi2bgnx11398098518
CIAM I'MA: PEIIVYETD

https://bio-
ege.sdamgia.ru/?ysclid=Imi2bgqnx11398098518
CIAM I'MA: PEIIVYETD

https://bio-
ege.sdamgia.ru/?ysclid=Imi2bgqnx11398098518
CAIAM I'MA: PEIIVYETD
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PACTUTCIIBHBIX KJICTKAX»

[TomyaBTOHOMHBIE
OpraHon bl KJICTKHU:

MUTOXOHAPUH, IIJIACTUIBI.

Jlaboparopuas pabota

https://bio-
ege.sdamgia.ru/?ysclid=Imi2bgnx11398098518

20 - 0.5
«viceIenioBatme CIAM THA: PEWIVEL?D
IJIa3MOJIN3a U
JIeIIa3MOJIn3a B
PaCTUTENBHBIX KIETKAX)»
https://bio-
21 HememOpanHnbie ege.sdamgia.ru/?ysclid=Imi2bgnx11398098518
OpPTraHOUIBI KJICTKU CIAM THA: PEMIVELS
https://bio-
.sdamgia.ru/?ysclid=Imi2bgnx11398098518
22 CrpoeHue u pyHKIMHU Aapa °ge-s
CIAM I'MA: PEIIYEID
CpaBHuTenbHas
XapaKTEePUCTHKA KIETOK https://bio-
23 sykapuoT. JlaboparopHas 05 ege.sdamgia.ru/?ysclid=Imi2bgnx11398098518
pabota «3ydyenue CIIAM CHA: PEIIVEL?
CTPOCHHS KJIETOK
Pa3IUYHBIX OPTAaHHU3MOBY
AccuMungnusa u _
24 IUCCUMUIALNS — IBE https:/fbio-

CTOPOHBI MeTaboan3Ma.

ege.sdamgia.ru/?ysclid=Imi2bgqnx11398098518
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Tunsl oOMeHa BEIIeCTB.
JlaboparopHnas pabota
«3yuenue
KaTaJIMNTUYECKOU
AKTUBHOCTH (pepMEHTOB (Ha
IIpUMeEpE aMUJIa3bl UiIn
KaTajasbl)»
depMeHTaTUBHBIIH
XapakTep peakuui
KJIETOYHOTO METab0IM3Ma.
Jlaboparopnas pabota

CIAM I'MA: PEIIYETD

https://bio-
ege.sdamgia.ru/?ysclid=Imi2bgnx11398098518

25 «3yuenne 0.5
(bepMeHTaTI/IBHOFO CIAM I'MA: PEIIYETID
pacIeryICHHsI IIEPOKCUIA
BOZIOPOJIa B PaCTUTENBbHBIX
1 JKUBOTHBIX KJIETKAX)
https://bio-
26 benku-akTUBaTOPHI M ege.sdamgia.ru/?ysclid=Imi2bgnx11398098518
OeIKU-UHTMOUTOPBI CIAM TCHA: PEIIVELD
https://bio-
97 ABTOTpOGhHBII TUIT 0OMEeHa ege.sdamgia.ru/?ysclid=Imi2bgqnx11398098518
Beltects CIAM T'UA: PEWIVELD
28 dortocuHTEe3 https://bio-

ege.sdamgia.ru/?ysclid=Imi2bgnx11398098518
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29

30

31

32

33

XeMOCHUHTE3.
Jlaboparopnas pabota
«CpaBHEHHE IIPOLIECCOB
¢doTocuHTE3a U
XEMOCHHTE32)

AHa’poOHbIE OPraHU3MBI.
Bunst 6posxeHwms.
Jlaboparopras pabora
«CpaBHEHHE MTPOLIECCOB
OpOXKEHUS U JIBIXaHUS

AdpoOHbBIE OPTaHU3MBI.
DTanbl SHEPreTHYECKOro
oOMeHa

DHeprus MeMOpaHHOTO
IpaJueHTa IPOTOHOB.
Cunte3 ATO: pabota
npoToHHOU AT®-cuHTa3bI

Peaxnuu MaTpuIHOI O
CHHTC3a

0.5

CIAM I'MA: PEIIYETD

https://bio-
ege.sdamgia.ru/?ysclid=Imi2bgnx11398098518
CAAM T'MA: PEIIVETD

https://bio-
ege.sdamgia.ru/?ysclid=Imi2bgqnx11398098518
CIAM I'MA: PEIIVYETD

https://bio-
ege.sdamgia.ru/?ysclid=Imi2bgnx11398098518
CIAM I'MA: PEIIVYETD

https://bio-
ege.sdamgia.ru/?ysclid=Imi2bgqnx11398098518
CIAM I'MA: PEIIVYETD

https://bio-
ege.sdamgia.ru/?ysclid=Imi2bgqnx11398098518
CAIAM I'MA: PEIIVYETD
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https://bio-

34 Tpanckpunuusa — ege.sdamgia.ru/?ysclid=Imi2bgnx11398098518
MaTpuuHblii cuaTe3 PHK CIIAM TMA: PEIIYETD
https://bio-
35 Tpascismpst u o8 Srams: ege.sdamgia.ru/?ysclid=Imi2bgnx11398098518
CAAM T'MA: PEHIVETD
Koauposatue https://bio-
36 AMHUHOKHUCIIOT. Posib ege.sdamgia.ru/?ysclid=Imi2bgnx11398098518
pubocom B OmocuHTE3E CIAM T'HA: PEIIVELD
Oenka CAAM THA:
https://bio-
37 Opranuzanys reHoma y ege.sdamgia.ru/?ysclid=Imi2bgnx11398098518
TIPOKApHOT 1 SyKapHOT CJIIAM THA: PEIIVETD
https://bio-
MonekynspHbie
38 MEXAHHIME] SKCIPECCHH ege.sdamgia.ru/?ysclid=Imi2bgnx11398098518
Bupycsl — BHEKJIETOUHBIE _
39 (bOpMBI )KU3HU U 05 https://bio-

00JMTaTHBIC MTAPA3HTHI.

ege.sdamgia.ru/?ysclid=Imi2bgnx11398098518
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[TpakTyeckas pabora
«Co3manue Mozenn
BHpYCa»

CIAM I'MA: PEIIYETD

Bupychsbie 3a0oeBanms

https://bio-
ege.sdamgia.ru/?ysclid=Imi2bgnx11398098518

40 YyeJIoBeKa, )KUBOTHBIX,
pacTenuii CHAM I'MA: PEHIVETD
https://bio-
a1 HanorexHosioruu B ege.sdamgia.ru/?ysclid=Imi2bgnx11398098518
OMOJIOTHH U MEJIULIMHE CIIAM THA: PEIIVELD
https://bio-
42 T ——— ege.sdamgia.ru/?ysclid=Imi2bgnx11398098518
CAAM I'MA: PEIIVEID
https://bio-
43 Marpuansrii cures JTHK ege.sdamgia.ru/?ysclid=Imi2bgnx11398098518
CAAM I'MA: PEIIVEILD
XPpOMOCOMBI. https:/bio-
JlaboparopHnast pabota
44 (VI3yaerne XpOMOCOM Ha 05 ege.sdamgia.ru/?ysclid=Imi2bgnx11398098518

TOTOBBIX
MHUKpOIpenaparax»

CIAM I'MA: PEIIYETD
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https://bio-
ege.sdamgia.ru/?ysclid=Imi2bgnx11398098518

45 Jlenenue KIETKH — MHTO3
CAAM I'MA: PEIIVETLD
Tunsl kietok. Kapuokunes
H UTOKMHES. https:/bio-
JlaGopatopHnas pabora
T
46 «HabmoeH1e MHTO3a B 0.5 ege.sdamgia.ru/?ysclid=Imi2bgnx11398098518
KJIETKaX KOHYMKA KOPEIIKa CAAM I'MA: PEIIVELDS
nyka (Ha TOTOBBIX
MUKpOIpenaparax)»
https://bio-
47 Perynsuus xu3HEHHOTO ege.sdamgia.ru/?ysclid=Imi2bgnx11398098518
THHKIIA KIETOK CIAM T'MA: PEHIYETD
https://bio-
48 OpranusMm Kak euHOe ege.sdamgia.ru/?ysclid=Imi2bgnx11398098518
fienoe CIAM T'MA: PEHIYETD
Tkauu pacteHuii. https://bio-
49 Jlaboparopnas pabota 05 ege.sdamgia.ru/?ysclid=Imi2bgqnx11398098518
«I/I3yquUI/1e TKaHEeH CIIAM THA: PEIIYELD
pacTeHui»
50 TkaHM )KUBOTHBIX H 0.5

https://bio-
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yenoBeka. JlaboparopHas
pabora «/3y4yenue Tkanen
’KUBOTHBIX»

ege.sdamgia.ru/?ysclid=Imi2bgnx11398098518
CIAM I'MA: PEIIYETD

Opraunbl. Cuctembl
opranoB. JlabopaTopHas

https://bio-
ege.sdamgia.ru/?ysclid=Imi2bgqnx11398098518

51 pabora «3ydyenue 0.5
OpraHoOB I[BETKOBOTO CJIAM I'MA: PEIIYELD
pacTeHus»
https://bio-
52 Oropa Tea OPraHm3MOB ege.sdamgia.ru/?ysclid=Imi2bgqnx11398098518
CIAM I'MA: PEIIVYETD
https://bio-
53 JIBHDKEHHE OPraHH3MOB ege.sdamgia.ru/?ysclid=Imi2bgqnx11398098518
CIAM I'MA: PEIIVYETD
https://bio-
54 TIHTaHHe OPraHH3MOB ege.sdamgia.ru/?ysclid=Imi2bgqnx11398098518
CAAM TUA: PEIIYETD
[InTanne MO3BOHOYHBIX https://bio-
JKUBOTHBIX. ) ) _
95 TumeBapuTeTBHAS ege.sdamgia.ru/?ysclid=Imi2bgqnx11398098518

CHUCTEMA YCITIOBCKa

CIAM I'MA: PEIIYETD
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https://bio-
ege.sdamgia.ru/?ysclid=Imi2bgnx11398098518

56 JlpIxaHue opraHu3MoB
CAAM I'MA: PEIIVETLD
https://bio-
57 JIpIxaHue 1mo3BOHOYHBIX ege.sdamgia.ru/?ysclid=Imi2bgnx11398098518
JKUBOTHBIX U YEJIOBEKA CJIAM T'MA: PEIIVEDD
https://bio-
58 TpaHcropT BewecTB y ege.sdamgia.ru/?ysclid=Imi2bgnx11398098518
OpraHusMOB CIAM T'MA: PEHIYELD
https://bio-
KpoBeHocHas cucrema
59 O3BOHOYHBIX KHBOTHBIX I ege.sdamgia.ru/?ysclid=Imi2bgnx11398098518
JeIOBEKa COIAM I'MA: PEIIYETD
https://bio-
60 BELICIICHHE Y OPTAHHMOB ege.sdamgia.ru/?ysclid=Imi2bgnx11398098518
CAAM I'MA: PEIIVETLD
61 3amuTa y OpraHu3MoB

https://bio-
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ege.sdamgia.ru/?ysclid=Imi2bgnx11398098518
CIAM I'MA: PEIIYETD

NMmmyHHas cuctema

https://bio-
ege.sdamgia.ru/?ysclid=Imi2bgqnx11398098518

62
Heloseka CJIAM I'MA: PEHIYELD
https://bio-
63 Paznpaxumocts u ege.sdamgia.ru/?ysclid=Imi2bgnx11398098518
peryssinus y OpraHu3MOB CIIAM T'HA: PEIIVELD
https://bio-
I'ymopanbHas perynsius u
64 SHIOKPHHHAT CHCTEMA ege.sdamgia.ru/?ysclid=Imi2bgnx11398098518
JKUBOTHBIX U YeJIOBEKa CAAM I'MA: PEIIVETD
https://bio-
65 @OopMBI pa3MHOKEHUS ege.sdamgia.ru/?ysclid=Imi2bgnx11398098518
OpraHu3sMoB CIAM T'MA: PEHIYEDD
https://bio-
66 [TonoBoe pazMHOKEHNE ege.sdamgia.ru/?ysclid=Imi2bgqnx11398098518

CIAM I'MA: PEIIYETD



https://sdamgia.ru/
https://sdamgia.ru/
https://sdamgia.ru/
https://sdamgia.ru/
https://sdamgia.ru/
https://sdamgia.ru/

https://bio-
ege.sdamgia.ru/?ysclid=Imi2bgnx11398098518

67 Metios
CAAM TTHUA: PEIIYETD
I'amerorenes. O0pazoBaHue
W PA3BUTHE TTOJIOBBIX https://bio-
kieTok. JlabopaTopHas
. el
63 paGora «M3yucnue 0.5 ege.sdamgia.ru/?ysclid=Imi2bgqnx11398098518
CTPOEHHSI MOJIOBBIX KIIETOK CIAAM I'MA: PEHIYVETD
Ha T'OTOBBIX
MUKpPOIpENapaTax»
https://bio-
69 WNupusunyanbHOe pa3sBUTHE ege.sdamgia.ru/?ysclid=Imi2bgnx11398098518
OPraHU3MOB — OHTOTE€HE3 CIAM THA: PEIIVELD
https://bio-
3akJajKa OpraHoB 1
. ege.sdamgia.ru/?ysclid=Imi2bgqnx11398098518
70 TKAHEW U3 3aPOABIIIEBBIX
JHUCTKOB CAAM I'MA: PEIIVETLD
Pocr u pasButne https:/bio-
KUBOTHBIX. JlabopaTopHas
. el
71 paGoTa «BHIARICHHE 0.5 ege.sdamgia.ru/?ysclid=Imi2bgqnx11398098518

MPU3HAKOB CXOJICTBA
3apOJAbIIEN TO3BOHOYHBIX

CAAM I'MA: PEIIVEILD
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KHUBOTHBIX»

PasmHOkeHUE U pa3BuTHE
pactenuii. JlaboparopHas

https://bio-
ege.sdamgia.ru/?ysclid=Imi2bgqnx11398098518

72 pabora «CTpoeHHE OPraHOB 0.5
Pa3sMHOKEHHUS BBICIINX CIAM I'MA: PEIIYETD
pacTeHui»

https://bio-
WcTopus cTaHOBIEHUS U

73 PA3BUTHA TCHETHKH KaK ege.sdamgia.ru/?ysclid=Imi2bgnx11398098518
HayKu CAIAM I'MA: PEIIVETD
OCHOBHBIE TIOHSTHS 1
CHMBOJIbI T€HETHKH. https://bio-

74 JlaboparopHast padota 05 ege.sdamgia.ru/?ysclid=Imi2bgqnx11398098518
«JIpo3oduna kak 00BEKT CIIAM FHA: PEIIVELS
TEHETUUYECKUX
HCCIIEOBAHUIN
3aKOHOMEPHOCTH
HacJIeJOBaHMsI PU3HAKOB.

Monorubpuanoe https://bio-
CKpEILHBAHHUE. _ _ _

75 TTpakTHYeCKas paboTa 05 ege.sdamgia.ru/?ysclid=Imi2bqnx11398098518
"N3yuenue pe3ynbpTaToB COAAM 'MA: PEWIVELD
MOHOTUOPHUIHOTO
CKpEIIUBAaHUS Y
npo30¢uis"

76 [{uTomornyeckue OCHOBBI https://bio-

MOHOTUOPHUIHOTO

ege.sdamgia.ru/?ysclid=Imi2bgnx11398098518
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CKpEILLIMBaHUS

CIAM I'MA: PEIIYETD

https://bio-

Ananuzupyroiiee
77 cxpemmuBanue. Hemomoe ege.sdamgia.ru/?ysclid=Imi2bgnx11398098518
JOMHHUPOBAHHE CAAM C'MA: PELMIVELD
JurubpuiHoe
CKpCIMBAHHC. https://bio-
[IpakTuueckas pabora
78 «M3yuenue PeayETATOR 0.5 ege.sdamgia.ru/?ysclid=Imi2bgnx11398098518
JUTHOPHIHOTO CIAM THA: PEIIVELD
CKpeluBaHus y
TPO30(UITBDY
https://bio-
[{uronornyeckre OCHOBBI
79 MTHOPHIHOTO ege.sdamgia.ru/?ysclid=Imi2bgnx11398098518
https://bio-
30 CuerneHHoe Haclea0BaHNeE ege.sdamgia.ru/?ysclid=Imi2bgnx11398098518
TIpH3HAKOB CIAM T'MA: PEHIYEDD
81 XpOoMOCOMHas TEOpUs https://bio-

HaCJICACTBEHHOCTH

ege.sdamgia.ru/?ysclid=Imi2bgnx11398098518
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CIAM I'MA: PEIIYETD

https://bio-
. el
82 I eHeTHKa oA ege.sdamgia.ru/?ysclid=Imi2bgnx11398098518
CAAM I'MA: PEIIVETLD
https://bio-
83 I'enoTun kak nenoctHas ege.sdamgia.ru/?ysclid=Imi2bgnx11398098518
cacrema CIAM T'MA: PEHIYELD
https://bio-
I'eneTnueckmii KOHTPOJIb
o ege.sdamgia.ru/?ysclid=Imi2bgnx11398098518
84 Pa3BUTHSI pacTEHUIA,
KUBOTHBIX U YEJIOBEKa CAAM I'MA: PEIIVETD
https://bio-
85 N3MeHYMBOCTh IPU3HAKOB. ege.sdamgia.ru/?ysclid=Imi2bgnx11398098518
Buael uzamenunBocTr CJIAM T'MA: PEIIVEDD
https://bio-
86 MonudukarnronHas ege.sdamgia.ru/?ysclid=Imi2bgnx11398098518
W3MEHYUBOCTh

CIAM I'MA: PEIIYETD
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BapuaunonHslii psaa u
BapHallOHHAs KpUBasl.
JlaboparopHnas pabota

«Hccnenosanne https://bio-

87 3aKOHOMEPHOCTEM 0.5 ege.sdamgia.ru/?ysclid=Imi2bgnx11398098518
MOAUHKALHOHHOH CIAM T"'MA: PEHIYETD
M3MEHUYUBOCTH.

[Toctpoenue

BapHUAIIIOHHOTO PsJIa U

BAPUALIMOHHON KPUBON

[enoTHnnYecKas https://bio-

88 U3MEHYUBOCTD. ege.sdamgia.ru/?ysclid=Imi2bgnx11398098518
KombunarueHad CIAM I'MA: PEHIYELD
W3MEHYHBOCTh
MyTanuonHas
U3MEHYUBOCTb. https://bio-

89 [TpakTrueckas padbota 05 ege.sdamgia.ru/?ysclid=Imi2bgnx11398098518
«MyTauun y 1posopuibl CIAM T'MA: PEIIVETD
(Ha TOTOBBIX
MUKpOIpernapaTax )»
3aKOHOMEPHOCTH https:/bio-

90 MYTallMOHHOT'0 IpoI1iecca. ege.sdamgia.ru/?ysclid=Imi2bgnx11398098518
OmKreHeTHKa | CIAM THA: PEHIYETD
AMUTCHOMUKA
I'eneTnka yenmoseka. _

91 [MpakTrueckas padoTa 0.5 https://bio-

«CocTaBiiIeHIE U aHAIN3

ege.sdamgia.ru/?ysclid=Imi2bgnx11398098518
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92

93

94

95

96

POAOCIOBHOMN

MeTtoapl METUIIMHCKON
T€HETUKU

3HayeHne MEeIUIIMHCKON
T€HETUKH B
MIPEIOTBPALICHUH H
JIECUEHUN T€HETUIECKUX
3a00JIeBaHUI YeJ0BEKa

OCHOBHbBIE TOHATHS
cenekiuu. JlaboparopHas
pabota «M3yuyeHue copToB
KYJBTYPHBIX PaCT€HUU U
opoJ AOMAaIIHUX
KHUBOTHBIX»

MeTonabI CeNEeKIIMOHHON
pabotsl. JlaboparopHas
pabota «3ydyenue
METO/IOB CEJIEKIUU
pacTeHun»

JocTrmxeHus celeKIuu
pacTeHUH U KUBOTHBIX.
IIpakTryeckas pabora

«IIpuBuBKa pacTeHUID»

0.5

0.5

CIAM I'MA: PEIIYETD

https://bio-
ege.sdamgia.ru/?ysclid=Imi2bgnx11398098518
CAAM T'MA: PEIIVETD

https://bio-
ege.sdamgia.ru/?ysclid=Imi2bgqnx11398098518
CIAM I'MA: PEIIVYETD

https://bio-
ege.sdamgia.ru/?ysclid=Imi2bgnx11398098518
CIAM I'MA: PEIIYETD

https://bio-
ege.sdamgia.ru/?ysclid=Imi2bgqnx11398098518
CIAM I'MA: PEIIVYETD

https://bio-
ege.sdamgia.ru/?ysclid=Imi2bgqnx11398098518
CIAM I'MA: PEIIVYETD
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CoxpaHeHnue, U3y4eHHue U

https://bio-
ege.sdamgia.ru/?ysclid=Imi2bgnx11398098518

97 HCIIOJIb30BaHUE
I€HETUYECKHX PECYPCOB CAAM I'MA: PEIIVELDS
buorexHonorus kak Hayka https://bio-
1 OTpacib IPOU3BOJCTBA.
. el
98 TpaxTracckas paGota 05 ege.sdamgia.ru/?ysclid=Imi2bgnx11398098518
«/3yuenne 00bEKTOB CAAM T'MA: PEIIVETLD
OMOTEXHOJIOTHI
https://bio-
99 OcHOBHbIE HallpaBJICHUS ege.sdamgia.ru/?ysclid=Imi2bgnx11398098518
CHHTETHYCCKOU OMOJIOTHH CIAM THA: PEIIYELD
https://bio-
100 XpOMOCOMHas ¥ T€HHAas ege.sdamgia.ru/?ysclid=Imi2bgnx11398098518
MHKCHEPHA CJIIAM TMA: PEIIVETD
https://bio-
101 MeauunHcKue ege.sdamgia.ru/?ysclid=Imi2bgnx11398098518
GroTexHONOrMH CIAM T'HA: PEHIVETD
PesepBHBII ypOK.
102 P yp

[ToBTOpeHue, 06001IEHNE,

https://bio-
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CHCTeMaTHu3alus 3HaHUH . . .
. ege.sdamgia.ru/?ysclid=Imi2bgnx11398098518

CIAM I'MA: PEIIYETD

OBIIEE KOJIMYECTBO YACOB

I10 ITPOTPAMME 102 0 135
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11 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne ara u¢posbie
n/n Tema ypoka Bcero Konrpoanneie  TIpaxTuieckue fI[Sy‘ICHl/Iﬂ :)Iﬁlt)l;l;OBaTeJIbele
padoThI padoThI pecypen
1 OpodonionHas Teopust Y. JlappuHa 1
5 JIBHOKyILIME CHIIBI 3BOJIFOIMU BUAOB 11O Y. 1
JapBuny
3 Bbopn0Oa 3a cymiecTBoBaHMEe, €CTECTBEHHbIN 1
U UCKYCCTBEHHBIN 0TOOP
4 dopMUpOBaHUE CHHTETUYECKOU TeOprun 1
HBOJIIOLIMH
5 DTarbl HBOJIIOIIMOHHOTO MPOoIecca: 1
MUKPOAIBOJIIOIHS 1 MaKPOIBOFOIIHS
5 [Momynsiius — >neMeHTapHas €AMHULIA 1
HBOJIIOIIH
3aKOoH reHeTHYecKoro paBHoBecus Jx.
7 Xapau, B. Baitn6epra. JlabopatopHas 1 05
pabota «BrIsiBIeHE U3MEHYUBOCTH Y '
oco0elt 0ZJHOTrO BUIa»
8 DneMeHTapHbIe (GaKTOPHI IBOTIOLHUU 1
9 DddexT ocHoBarens. dpdext 1
OyTBUIOYHOTO TOPJIBIIIKA
10 Murpauuu. M30n0muu nomyJsisiui: 1
reorpaduueckas, Ouonormueckas
11 EctecTtBeHHbI 0TOOp — HanpaBISIOLINI 1

(hakTOp IBOIOITUN




12

[TosoBoit oTO6OP

13

[TpucrocoOIeHHOCTh OPraHU3MOB Kak
pe3yabTaT MUKPOIBOIIOIHH.
Jlaboparopuas pabora «3ydeHne
apoMop(h030B ¥ HINOANATITAIIUH Y
pacTeHUH U KUBOTHBIX»

0.5

14

[Ipumeps! npucnocodaeHN y OpraHu3MoB:

Mopdonoruaeckne, GU3NOIOTHIECKHUE,
OHMOXMMUYECKHUE, ITOBEICHUECKHUE.
Jlaboparopnas padota «IIpucrnocobnenus
OpraHnu3MoOB U UX OTHOCHUTCJIbHAA
1eJIECO00Pa3HOCTH

0.5

15

16

Bun, ero kpurepuu u CTpykTypa.
Jlaboparopnas pabota «CpaBHEHHUE BUIOB
10 MOP(OJIOTHIECKOMY KPHTEPHIO»

CrpykTypa BUaa

0.5

17

Bunoob6pa3oBanue kak pe3yiabrar
MHUKPOIBOJIOIUU

18

19

CBs3b MHKPO3BOJIIOIWU U SITUACMHUOJIOTUH

MaKpOBBOJ'IIOI_II/ISI. ITameonToNMOrNYECKHE
MCTOAbI U3YYCHHA 3BOJIFOINTUN

20

buoreorpaduueckre METOIbI H3yICHHS
IBOJIIOLIMU

21

22

OMOpPHUOTOTHYECKHE U CPAaBHUTEIHHO-
MOP(OJIOTHYECKUE METOIBI NU3YUCHUS
3BOJIIOIUA

MOJ'ICKyJBIpHO-I‘eHeTI/I‘-ICCKI/IC,
OMOXMMHUYECKUE U MaTEMaTUUECKUE




MCTOABI U3YYCHHA 3BOJIFOIUN

23 OO61re 3aKOHOMEPHOCTH BOJIIOIUH
24 AnantuBHas paguanus. HepaBHOMepHOCTH
TEMITIOB 3BOJIOIUU
o5 HayuHblie runmoTessl IpOUCX 0K ISHUS
KU3HHU Ha 3emJie
26 JloHayuHbIe MPEACTABICHUS O 3aPOKICHUH
KU3ZHU
97 OCHOBHBIE 3TaIlbl HEOPraHUIECKON
HBOJIIOLINH
28 ['unoTe3sl 3apoKACHNUS )KU3HU
WcTopus 3emau 1 MeTOIbI €€ N3yUeHHUS.
29 Jlaboparopnas pabota «/3ydyenue u 05
OTHMCaHNE UCKOMAEMbIX OCTaTKOB JIPEBHUX
OpPTaHHU3MOB)
30 HauanbHble 3Tanel opraHnyecKkoin
HBOJTIOIINH
31 DBOITIOLUS 3YKApUOT
OCHOBHBIE 3TaIlbl BOTIOIUU
39 pacturensHoro Mupa. [Ipaktudeckas 05
pabota «3yyenne ocoOeHHOCTEH '
CTPOCHHS PACTCHHI Pa3HBIX OTICIIOB)
33 OCHOBHBIE 3TaIlbl BOIIOIUHU KUBOTHOTO
Mupa
DBOJIIOLHS KUBOTHBIX. [IpakTrueckas
34 pabota «M3yduenne ocoOeHHOCTEH 0.5
CTPOCHHSI TTO3BOHOYHBIX KHBOTHBIX)»
35 PazButue xu3HM Ha 3eMIie Mo Ipam 1




nepuojam

MaccoBbie BbIMHUPpAaHUA — 3KOJOT'MYCCKUE

36 KPHU3HUCHI MPOIILIOTO

37 CoBpeMEHHBIN IKOJIOTUYECKUN KPU3HUC, €TO
0COOEHHOCTH

38 CoBpeMeHHas ccTeMa OPraHMYECKOro
MPOIILIIOTO

39 OCHOBHbBIE CUCTEMAaTUYECKHE IPYTIIIBI
OpPTraHU3MOB

40 AHTpPOIOJIOTHS — HayKa O YeJIOBEKe

41 PasButne npexacrasienuii o
MIPOUCXOKACHUH YEIOBEKA
Mecto yenoBeka B CUCTEME
opranudeckoro mupa. JlaboparopHas

42 pabota «M3y4uenne ocoOeHHOCTEH 0.5
CTPOCHUSI CKeJleTa YeJIOBEKa, CBI3aHHBIX C
MPSIMOXOKIICHUEM

43 JIBM>KylIMe CUiIbl aHTPOIIOTEHE3a

44 CooTHomieHrne OMOIOTHYECKUX U
COLIMAJIbHBIX (PaKTOPOB B AHTPOIIOT€HE3E

45 OCHOBHBIE CTaJI1 AHTPOIIOTE€HE3A

46 [Taneorenerrka u NajeoreHOMHUKa

47 DBOJTIONHS COBPEMEHHOTO YeJIOBEKa
Yenoseueckue pacel. [IpakTnyeckas

48 pabota «M3ydyeHune 3K0I0rnIecKux 0.5
ajlanTalnui 4eJoBeKay

49 MeXIuCIUTUTMHAPHBIE METO/IBI

AHTPOIIOJIOTUN




50 3apokIeHUE U Pa3BUTHE IKOJIOTUN 1
Metonsl sxkonorun. JlabopaTtopHast pabora

o1 «3yueHne MeToA0B IKOJOTHUYECKUX 1 0.5
HCCIIEA0OBAHUN

59 3Ha4YeHHUE 3KOJIOTMYECKUX 3HAHUM IS 1
YelioBeKa

53 Okonorndyeckue GaKTopsl 1
Abuornueckue paktopbl. CBET Kak

54 skosiormueckuii pakrop. JlabopaTopHas 1 05
pabota «BrIsiBI€HNE TPUCTIOCOOICHUI '
OPTaHU3MOB K BIIUSTHHIO CBETa)»
Abunortnyeckue pakropsl. Temnepartypa
KaK 9KOJIOTHYECKHI pakTop.

55 Jlaboparopuas pabota «BrisiBicHME 1 0.5
MPHUCIIOCOOTICHNI OPTaHU3MOB K BITUSTHHIO
TeMIepaTypb»
AbuoTtnueckue pakropsl. BiaaxkHOCTh Kak

56 sKosioruueckuit gpaxrop. JlaboparopHas 1 05
paboTa « AHATOMHUYECKHE OCOOEHHOCTH '
pacTeHui U3 pa3HbIX MECT OOUTAHUS»

57 Cpenpl 0OuTaHUs OPraHU3MOB 1

58 Bronornveckne puTMBbI 1

59 XKuznennsie GopMbl OpraHu3MOB 1

60 bruotnueckue hakTopsr 1
3HayeHrne OMOTUYECKHX B3aUMOJICHCTBUI

61 JUIsl CYIIIECTBOBAHUS OPIaHU3MOB B CpeJie 1
oOuTanus

62 DKOJIOTHYECKHUE XapaKTEPUCTUKU 1




MomyJsinun

OCHOBHBIE TTOKa3aTeIIN IIOIMyJIIOHU N :

63 YHUCIIEHHOCTD, TUIOTHOCTh, BO3PACTHAS U
MOJIOBAsl CTPYKTYypa
OCHOBHBIE TIOKA3aTEeH MOIYJISIUU:

64 POXKJ1aeMOCTh, TPUPOCT, TEMII POCTA,
CMEPTHOCTh, MUTPAIIUU

65 DKoJIOTUYECKast CTPYKTYpa MOIYJISIUN

66 JlnHaMuKa MONYJISIIHAA U €€ peryJsnus

67 KpuBsie pocta 4MCIEHHOCTH MOMYJISIHH.
KpuBbie BbDKHUBaHHS
DKOJIOTHYECKas HHUIIIA BHJIA.

68 Jlaboparopnas padota «IIpucrnocobnenus 0.5
CEMSIH PACTEHUI K PACCEIIECHUIO»

69 Bun kak crucreMa Tommy isimia

70 3aKOHOMEPHOCTH MOBEJCHUS U MUTPALIAN
KUBOTHBIX

71 Co00111€CTBO OpraHU3MOB — OHOIIEHO3

72 DKocucTeMa Kak OTKpPbITasi cucTeMa

73 KpyroBOpOoT BEmIECTB ¥ MOTOK YHEPTHH B
IKOCHCTEME

74 OcHOBHBIE TTOKA3aTENN YKOCHCTEMBI

75 DKOJOTHYECKHE MUPaMHIbI

76 N3menenns cooOIecTB — CyKIIECCHHI

77 [IpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI
03€ep U peK. DKOCUCTEMbI MOPEH U OKEaHOB

78 [IpupomHbIE S5KOCUCTEMBI. DKOCUCTEMBI




TYHJp, JIECOB, CTEIIEH, TyCTHIHb

79 AHTPOTIOTEHHBIE YKOCUCTEMBI

80 Ypboakocucremsl. [IpakTuaeckas pabora 05
«HW3ydeHue u onucanue ypooIKOCUCTEMbBD) '
3aKOHOMEPHOCTH (HOPMUPOBAHHS

81 OCHOBHBIX B3aMMOJICHCTBUI OPraHU3MOB B
HKOCHUCTEMAX
MexaHU3Mbl BO3AEHCTBUS 3arpsi3HEHUN

82 pa3HBIX TUIIOB HA CyOOPTaHU3MEHHOM,
OpPTraHU3MEHHOM, MOMYJISIIUOHHOM U
KOCHCTEMHOM YPOBHSIX

83 buocdepa — obmemianerapHas 00009Ka
3emnn

84 VYuenue B. U. Bepuaackoro o 6uochepe

85 3aKOHOMEPHOCTH CYLIECTBOBAHUS
ouochepsl

86 KpyroBopoTs! BelecTs u
OMOTe0XUMHYECKUE IIUKIIbI

87 3oHanbHOCTH OHOCchepsl. OCHOBHBIE
OMOMBI CyIIN

88 YcroitunBocTh 6HOCheps!

89 DKOJIOTHYECKHE KPU3UCHI U UX TPUUHHBI

90 BosneticTBue denoBeka Ha 6nochepy

01 AHTpPONOreHHOE BO3/ICUCTBHE HA
PaCTUTENbHBIN U )KUBOTHBIN MU

92 OxpaHa pupoabI

93 OCHOBHbBIE IPUHIIMIIBI YCTOHYHUBOTO




Pa3BUTHA YCIIOBCUYCCTBA U ITPUPOAbL

PaI_[I/IOHaJ'H:HOG IIPpUPOAOII0JIB30BAHUE U

94 COXpaHEHHE OMOJIOTHIECKOTO 1
pa3zHooOpa3us 3eMiaun

95 0"606meHI/Ie 1o TeMe « MHUKPOIBOJIIOLHUS U 1
e€ pe3yaIbTaThi»

96 Q§06meHHe 1o TeMe «Makpo3BoJIOLUs U 1
e€ pe3yIbTaThl»

97 O6o06mienne no Teme «IIpoucxoxaenue u 1
pa3BUTHE )XKU3HU Ha 3eMIIe»

08 Oo6o06menue o Teme «IIpoucxoxacHue 1
YeJI0BEeKa — aHTPOTIOTCHE3)

99 O06o061IeHre 10 TeMe «DKOJIOTHS — HayKa O 1
B3aMMOOTHOIICHHSIX OPTAaHH3MOBY

100 O600menue mo Teme «OpraHu3Mbl U cpeia 1
oOuTaHUS

101 O606H1€Hlil’e o TeMe «DKOJIOTUS BUJIOB U 1
TIOTTYJISIIU I

102 O600mmenue mo teme «buocdepa — 1
rJI00abHAast IKOCUCTEMAY)

OBIIEE KOJIMYECTBO YACOB I10 102 75

[TPOT'PAMME







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

* buonorusi. buonmornueckue cucremsl u niporiecchl, 10 kmace/ Tepemos A.B.,
[Terpocosa P.A., O61iecTBO ¢ OrpaHUYEHHOM OTBETCTBEHHOCTHIO « MOL]
MHEMO3WHA»

* buosorus. buonornyeckue cucreMsl u mporieccsl, 11 kimace/ Tepemon A.B.,

[TerpocoBa P.A., OO01iecTBO ¢ OrpaHMYeHHON OTBETCTBEHHOCTHIO « MOL]

MHEMO3HNHA»

METOINYECKHUE MATEPHUAJIBI V1A YUUTEJIA

Mertoauueckue pekomeHaaunu ais yuurens. 10 kiacce. "Muemo3uHa"

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

OTtkpeiThiii 0ank 3ananuii @UIN. ABTOpCcKUE MTPE3eHTAIINN.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA YYEBHOI'O
MNPEAMETA: INYHOCTHBIE, METAITPEJMETHBIE, ITPEJIMETHBIE.

OcBoenue yuebHoro npeamera «buonorus» Ha ypoBHE OCHOBHOTO OOIIEro
oOpa3oBaHMsl JOJDKHO oOOecredynBaTh JOCTHKEHUE CIEAYIOIUX JUYHOCTHBIX,
METaNpeIMETHBIX U ITPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJbTATBI

[IaTprOoTHYECKOE BOCOUTAHUE:

* OTHOIIIEHHE K OMOJIOTMU KaK K BaKHOM COCTaBIIAIOIICH KYJIbTYpBI,
TOpPAOCTH 3a BKJIAJ POCCUICKHAX U COBETCKUX YUEHBIX B Pa3BUTHE
MHUPOBOM OMOJIOrMYECKON HAYKH.

I pasx/1aHCKOE BOCIIUTAHUE:

* TOTOBHOCTh K KOHCTPYKTMBHOM COBMECTHOM JEATEIIBHOCTH IIpHU
BBITIOJTHEHUHN UCCIIETOBAHUM U IIPOEKTOB,

CTPEMJICHUE K B3AUMOIIOHUMAHHUIO U B3aUMOIIOMOIIH.

JyXOBHO-HPAaBCTBEHHOE BOCIIUTAHUE:

* TOTOBHOCTH OIICHUBATh MOBEICHUE U MOCTYIKH C MO3UIIMU HPABCTBEHHBIX
HOPM U HOPM IKOJIOTHYECKON KYJIbTYPHI;

* MIOHUMAaHKE 3HAYMMOCTH HPABCTBEHHOI'O aCTEKTa JIEATCIIbHOCTH

yeJIOBEKAa B MEIUIIMHE U OMOJIOTHH.

DCTEeTHUECKOE BOCIIUTAHHUE:

* IOHMMAaHUE POJIM OMOJIOTUU B (POPMUPOBAHUH ICTETUUECKON
KYJbTYPbI JINYHOCTH.
[{eHHOCTH HAYYHOTO MO3HAHUSI:

* OpUEHTAIIUSI HA COBPEMEHHYIO CUCTEMY Hay4YHBIX MPEICTaBICHUIN

00 OCHOBHBIX OMOJIOTHYECKUX 3aKOHOMEPHOCTSIX, B3AMMOCBSI3SIX

YEJIOBEKA C MPUPOIHON U COIMAIIBHOM CPEAOi;

* TOHMMaHWE POJU OMOJIOTUYECKOW HAyKH B (OPMHUPOBAHMU HAYYHOTO
MHUPOBO33PEHUS;

* pa3BUTHE HAYYHOU JIFOOO3HATENBHOCTH, UHTEPECA K OMOJIOTMYECKON HayKe,
HAaBBIKOB UCCIIE0BATEIBCKOMN IEITEILHOCTH.

®opMHUPOBAHUE KYJIBTYPbI 30POBbSL:

* OTBETCTBEHHOE OTHOILIEHUE K CBOEMY 3/I0POBBIO M YCTAaHOBKA Ha

3I0POBBIM 00pa3 KU3HU (3I0POBOC IHUTAHHE, COOJIFOACHUE THTHEHUYECKUX
paBuJI U HOPM, cOaTaHCUPOBAHHBINA PEXXUM 3aHATUN

U OTJbIXa, peryysgpHas pu3nyecKasi akTUBHOCTbD);

* OCO3HaHHUE MOCJECTBUN U HEMPUATHE BPEIHBIX MPUBBIUEK (YIOTpediieHne
aJIKOTOJIsl, HapKOTUKOB, KypeHHE) M HHBbIX (opMm Bpeaa sl (PU3NYECKOro U
MICUXUYECKOTO 37]0POBBS;



* CcOOMIOJIEHUE TIpaBHJI OE30IMACHOCTH, B TOM YMCJIC€ HaBBIKM 0€30MaCHOIO
MOBEJICHUS B IIPUPOJHOM CpEJIE;

* chOpMUPOBAHHOCTh HaBbIKa peQIICKCUM, YIPaBICHHE COOCTBEHHBIM
SMOIIMOHAIBLHBIM COCTOSTHHUEM.

TpynoBoe BOCIIMTAHME:

* aKTMBHOE Y4YacCTHE B PEIICHUN IPAKTUYECKUX 3a7a4 (B paMKax

CEMBbH, IIKOJIbI, TOpOAa, Kpasi) OMOJIOrMYECKON U 3KOJIOTMYECKON

HAIpaBJIEHHOCTH, MHTEPEC K MPAKTUYECKOMY H3YUYEHHIO MpPOQECCHid,
CBSI3aHHBIX C OMOJIOTHEN.

OKOJIOTMYECKOE BOCITUTAHUE:

* OpUEHTAIUs HAa TPUMEHEHUE OMOJIOTHYECKUX 3HAHUW MPU PEILICHUH 3a/1a4 B
00J1aCTU OKPYXKAIOIIEH CPEIbl;

* 0CO3HAHHUE HKOJOTUYECKUX MPOOJIEM U MyTEeH X PEIICHHUS;

* TOTOBHOCTh K YYAaCTHIO B TMPAKTHUYECKOW MEATCTLHOCTH 3KOJIOTHYCCKOU
HaIPaBJICHHOCTH.

AnanTaiids 00y4aromerocss K W3MEHSIONMMCS YCIOBHUSIM COIMAIbHOU U
IIPUPOJAHOM CPEJIbL:

* aJIcKBaTHAs OIICHKA U3MCHSIONINXCS YCIIOBUH;

* NPUHATHE pelleHus (MHAUBUIyaJIbHOE, B TPYMIE) B H3MEHSIOMIUXCS
YCJIOBHUSAX Ha OCHOBAaHMH aHAIM3a OMOJIOTHYeCKOr HHGOpMaIIUH;

* IUIAHUPOBAHWE JIEMCTBUM B HOBOM CHUTyalldd Ha OCHOBAHWU 3HAHUU
OMOJIOTMYECKUX 3aKOHOMEPHOCTEH.

METAIIPEAMETHBIE PE3YJIbTATbBI

YHuBepcaibHbIE TO3HABATEIbHBIE JICUCTBUSA

* BBIBJISITh M XapaKTepU30BaTh CYIICCTBEHHBIC MPU3HAKUA OMOJIOTMYECKUX
O0OBEKTOB (SIBJICHUI);

* YCTaHABIUBATh CYIIECTBEHHBIA MPHU3HAK KJIACCHU(PUKAIMKU OUOJIOTHUECKUX
OOBEKTOB (SIBJICHHM, MPOIECCOB), OCHOBAHHS JUisi OOOOIIEHHMS W CpaBHEHUS,
KPUTEPUH MPOBOJIMMOTO aHAIN3a;

e ¢ y4yéTOM TIPEUIOKCHHOM  OHMOJIOTMYECKOM  3aJayd  BBISIBIATH
3aKOHOMEPHOCTH ¥ MIPOTHUBOPEUHS B pacCMaTPUBAEMbIX (DaKTax u

HaOJIIOJICHUSIX; TIpeJiaraTb KPUTEPUU JJIsl BBISABJICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

* BBISIBJISITH IePUITUTHI HHOOPMAITUH, TaHHBIX, HEOOXOIUMBIX JJISI

pelIeHUs MOCTABIEHHOM 3a1a4H;

* BBISBIISITH MPUYUHHO-CIICJICTBEHHBIE CBSI3U MPU U3YyUYEHUU OMOJIOTHYECKUX
SBJICHUW U TPOIECCOB; JAENaTh BBIBOJLI C HCIOJIb30BAaHUEM JICTYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHUH,

YMO3aKIJIFOUeHHI 110 aHAIOTHH, (OPMYITHPOBATH TUTIOTE3BI O



B3aMMOCBS35IX;

* CaMOCTOSITEJILHO BBIOMpATh CIOCOO perieHuss y4eOHOW OMOIOrnuecKoi
3aJ1a4uM (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEILICHUS,

BBIOMpPATh HamOoJiee MOAXOIAIUN C YYETOM CaMOCTOSITEIBHO BBIJEICHHBIX
KPUTEPHUEB).

* MCII0JIB30BATh BOIPOCHI KAK MCCIIEN0BATEINbCKUI HHCTPYMEHT IIO3HAHMS,;

* (opmynupoBaTh BOMPOCH, (UKCHUPYIOIIME PA3PbIB MEXKIY peaibHBIM U
YKeJIaTeJIbHBIM COCTOSIHUEM CUTYallMH, OOBEKTA, U CAMOCTOSITENIbHO YCTAHABIMBATh
MCKOMOE U JIaHHOE;

* popMupoBaTH TUNIOTE3Y 00 UICTUHHOCTH COOCTBEHHBIX CYKJICHUM,

apryMEHTUPOBATh CBOIO MO3UIINIO, MHEHUE;

* NPOBOAWTH IO CAMOCTOSITEIBHO COCTaBIEHHOMY IUIaHy HaOMIOCHHE,
HECJI0KHBII OMOJIOTUYECKUNA IKCIIEPUMEHT, HEOOJIbIIOE

UCCJIEJOBAaHME 10 YCTAHOBJIEHUIO OCOOEHHOCTEN OMOJIOTHYECKOTO

oOBeKTa (Impoliecca) u3y4eHus, IPUIMHHO-CIIEICTBEHHBIX CBS3EH

Y 3aBUCUMOCTEN OMOJOTHYECKMX OOBEKTOB MEXTy COOOM;

* OLIEHUBATh HA IPUMEHUMOCTD U JIOCTOBEPHOCTh UH(POPMALHUIO,

MOJyYEHHYIO B X0/1€ HAaOJIIOJICHUS U SKCIIEPUMEHTA,

* CaMOCTOSITENIbHO (hOpMYJIUPOBaTh 00OOIIEHUS U BBIBOJBI MO pe3yJibTaTaM
IIPOBENEHHOTO HAOMIOAEHUS, IKCIIEPUMEHTA, BIA/IETh

WHCTPYMEHTAMH OLIEHKH JTOCTOBEPHOCTH IOJIyYEHHBIX BBIBOJIOB U

0000IIIEHHII;

* TPOTHO3UPOBATh BO3MOXKHOE JalibHEHIIEEe pa3BUTHE OMOJIOTMUECKUX
IIPOLIECCOB U X MOCIEACTBUS B aHAJIOTUYHBIX WU CXOJHBIX

CUTYallMsIX, a TAKXKE€ BBIJBUTATh MPEIANOJIOKEHUSI 00 UX PA3BUTUU B HOBBIX
YCJIOBHSIX U KOHTEKCTaX.

* IPUMEHATH Pa3JIMYHbIE METObI, UHCTPYMEHTHI U 3alIPOCHI IPH

MOUCKE U 0TOOpE OMOJIOrMYecKOr HHPOPMALIUY UITU TAHHBIX U3

MCTOYHUKOB C YYETOM MPEIIOKEHHON YIeOHON OMOIOTUYECKON

3a/1aui;

* BbIOMpaTh, aHAIU3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETHUPOBATH
OMOJOTMYECKYI0 HH(POPMAIIMIO PA3IMYHBIX BUJIOB U (GOpM

IIPE/ICTABIICHNUS;

* HaxOJIUThb CXOJIHbIE apryMEHTHI (IMOATBEPKIAIOIINE WU ONPOBEPraroliue
OJIHY U TY € UJICI0, BEPCHUIO) B PA3IMYHBIX HH(POPMAIITMOHHBIX UICTOYHUKAX;

* CaMOCTOSITEJIbHO BBIOMpATh ONTUMaNbHYIO (OpMYy TpeACTaBICHUS
uHbOpMallMl ¥ WUIIOCTPUPOBATh peEIIaeMble 3aJaud HECIIOKHBIMH CXEMaMH,
JTuarpaMMamu, MHOM Tpadukoil 1 UX KOMOMHAIUSIMU;



* OIIEHMBAaTh HANEKHOCTh OMOJIOTHYECKOW HHOOPMALMKM TI0 KPUTEPUSIM,
MIPEIOKCHHBIM YUYHUTEIIEM WU CHOPMYITUPOBAHHBIM CAMOCTOSITEIILHO;

* 3aIIOMUHATh U CUCTEMATU3UPOBATh OUOJOTHUECKYIO0 HH(POPMAITHIO.

YHuBepcajabHble KOMMYHUKATHBHEBIC JCHCTBHUSA

* BOCIIPUHUMATD U (POPMYIIMPOBATH CY>KJIEHUS, BEIPAKATh SMOITUU

B IIPOIIECCE BBIMOTHCHUS MPAKTHIECKUX U TAOOPATOPHBIX padoT;

* BeIpakaTh ceOsl (CBOIO TOUKY 3PEHHS) B YCTHBIX U MHUCbMEHHBIX

TEKCTax;

* pacro3HaBaThb HeBepOallbHBIE CpPEJCTBAa OOIECHUS, MMOHUMATh 3HAUYCHUE
COLIMAJIbHBIX 3HAKOB, 3HATh U PACIO3HABATH MPEANOCHUIKU

KOH(DJIMKTHBIX CUTYallUid U CMATYATh KOH(MIUKTHI, BECTH TIEPETOBOPHI;

* [MOHMMAaTh HaMEPEHUs APYTUX, MPOSBIATh YBAKUTEIHLHOE OTHOIICHHE K
co0eceTHUKY U B KOPPEKTHOU popme hopMyTupoBaTh

CBOU BO3PAKCHUS;

* B XOJI¢ JMajora W/Wih JUCKYCCHUU 3aJaBaTh BOIMPOCHI MO CYIIECTBY
o0cyX/1aeMoi OMOJIOTMYECKON TEMBI M BBICKA3bIBATh UJIEH,

HallCJICHHbIE Ha peIleHHEe OWOJOTHYECKON 3aJaud U MOJAJCp>KaHHe
OJ1arokenaTeIbHOCTH OOIICHNUS;

* COIMOCTABJISATH CBOU CYXEHUSA C CYXKIECHUSIMU APYTUX YYaCTHUKOB JIUAJIOTa,
OOHapyXUBaTh PA3JIUYUE U CXOJICTBO MO3UIUH;

* MyOJIMYHO TPEACTABIATH PE3YJIbTAThl BBIIIOJHEHHOTO OHOJOTUYECKOTO
OTbITa (IKCIIEPUMEHTA, UCCIICIOBAHUS, TIPOCKTA);

* CaMOCTOSITeNIbHO BbIOUpaTh ¢GopMaT BBICTYIUIEHUS C Y4E€TOM 3ajay
MPE3EHTAIlK U 0COOEHHOCTEH ayJJUTOPUHU U B COOTBETCTBHUHU

C HUM COCTaBJSITb YCTHBIE M THCHBMEHHBIE TEKCThl C HCIOJIb30BaHUEM
WJUTFOCTPATUBHBIX MaTepUAJIOB.

* TOHUMATh U UCTOJH30BaTh MIPEUMYIIECTBA KOMAHIHOW U UHIUBUTyTbHON
paboThI MPU PEIICHUH KOHKPETHONU OMOJIOTMYECKOU

npo0JieMbl, 000CHOBBIBaTh HEOOXOJUMOCTh MPUMEHEHHUS TPYMNIOBBIX (PopM
B3aMMOJICUCTBUS TIPU PEIICHUH MOCTABIICHHON YueOHOM 3a/1a4u;

* MOpPUHUMATH II€JIb COBMECTHOU [I€ATECIIBHOCTH, KOJUICKTUBHO CTPOUTH
JNEUCTBUS MO €€ NOCTHKECHUIO: paclpeliesiiTh POJU, JOTOBAPUBATHCA, 00CYKAaTh
MIPOIIECC U PE3YIbTAT COBMECTHOM paOOThI;

yMeTh 000011aTh MHEHUS HECKOJIbKUX JIIOJECH, MPOSBISTH TOTOBHOCTH
PYKOBOJIMTb, BBITTOJHATH TIOPYYCHHUS, TOAIUHSITHCS;

* IJTAHUPOBATh OPTAHU3AIIMI0 COBMECTHON PabOThI, ONIPEAEIISATh

CBOIO pOJIb (C Y4E€TOM MPEANOYTCHUN M BO3MOXKHOCTEH BCEX YYACTHHKOB
B3aMMO/ICHCTBUS ), PACTIPEACIIATh 3a/la4l MEXK/Ty WICHAMHU



KOMaH/Ibl, y9aCTBOBATh B TPYNIIOBLIX (popMax paboThl (00CYyXIeHMs, 0OMEH
MHEHUSIMH, MO3TOBBIC IITYPMBI U UHBIC);

* BBIMIOJIHATH CBOIO YacTh PabOThI, JOCTUraTh KAYECTBEHHOTO pe3yJibTara 1o
CBOEMY HANpPAaBJICHUIO U KOOPJAUHUPOBATH CBOU JEHUCTBUS C APYTMMH YJICHAMHU
KOMaH/Ibl;

* OIICHMBATHh KAaueCTBO CBOETO BKJAJa B OOIIMKM MPOMYKT IO KPHUTEPHUSM,
CaMOCTOATENHHO C(HOPMYITHUPOBAHHBIM yUaCTHUKAMHU

B3aMMO/JICHCTBUS; CPABHUBATH PE3YyJITAThI C UCXOJHOM 3a1aue

Y BKJIAJT K&KJOTO YJieHA KOMaH/Ibl B IOCTH)KEHUE PE3yJIbTaTOB,

pa3nensaTh chepy OTBETCTBEHHOCTH U MIPOSBIIATh TOTOBHOCTD K

MPEIOCTABICHUIO OTYETA TTepe] TPYNIIO;

* OBJIAJICTh CUCTEMOI YHUBEPCAIbHBIX KOMMYHUKATUBHBIX JEUCTBUH, KOTOpas
obecnieunBaeT CPOPMUPOBAHHOCTH COLIMATBHBIX

HABBIKOB U SMOITMOHAJILHOTO MHTEJIEKTa 00yYarOIINXCS.

YHUBEpPCAIbHBIE PETYJISITUBHBIE AEHCTBUS

* BBISBJISITH MPOOJIEMBI JJI PEIICHUS B )KM3HEHHBIX U Y4eOHBIX

CUTYaIHSIX, UCITONIB3YsI OMOJIOTHYCCKIC 3HAHMS;

* OPUEHTUPOBATHCS B PA3JIMYHBIX MOAX0AaX MPUHATHUS pEIICHUN

(MHAMBUAYyaTbHOE, TPHUHATHE pEIICHUS B TPYINE, NPUHITHE PEIICHHUMA
rpyIIoi);

* CAMOCTOSITEILHO COCTABJISAThH AITOPUTM PEIICHUS 3aa4uu (UITU

€ro 4acThb), BIOUPATh CIIOCOO pellieHus] yueOHONU OMOI0TrnYeCcKou

3a/layd C Y4€TOM HMMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBAThH MpeJiaraeéMble BapuaHThl PEIICHHUH;

* COCTaBJIATH TUTAH JCUCTBUH (TUTaH peau3alii HaMEUEHHOTO ajiroOpuTMa
pEIIeHMs ), KOPPEKTUPOBATH MPE/I0KEHHBIN AlITOPUTM

C y4€TOM TIONyYCHHsS HOBBIX OWOJOTHYECKHX 3HAHUH 00 Hu3ydaeMoM
OMOJIOTMYECKOM OOBEKTE;

* IeJIaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIlICHNE.

* BJIAJICTh CITIOCOOAMU CAMOKOHTPOJISI, CAMOMOTHBAITUH U pe(IICKCHH;

* 1aBaTh aJICKBATHYIO OIICHKY CUTYallUU U TIpeJiaraTh MiaH e€ n3MEHEHUS;

* YIYUTBIBATh KOHTEKCT U TIPEJIBHICTh TPYIHOCTH, KOTOPBIC MOTYT

BO3HHUKHYTH MPU PEIICHUH YIECOHOU OMOJIOTMUECKON 3a/1a4H,

aIaNTHPOBATh PEIICHUE K MEHSIOINMCS 00CTOSTEIILCTBAM;

* 00BSICHSTH IPUYUHBI TOCTHKEHUS (HETOCTHUKEHUS) PEe3yJIbTaTOB

NeSATEeTLHOCTH, JaBaTh OIICHKY IPUOOPETEHHOMY OIIBITY, YMETh

HAXOJIUTh MTO3UTUBHOE B ITPOM3OIIIC/IICH CUTYaIINH;

* BHOCHTHh KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
W3MCHUBIINXCS CUTYaIlUi, YCTAHOBIIEHHBIX OIIHOOK,



BO3HUKILIUX TPYJHOCTEH;

* OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIETU U YCIOBUSM.

* pa3ianyaTh, Ha3bIBATh U YNPABIATH COOCTBEHHBIMU SMOLUSIMU U

AMOLMSAMU APYTHX;

* BBISIBJISITh M AHAJIM3UPOBATH IPUUUHBI SMOLINIA;

* CTaBUTH ceOs HA MECTO APYTOTo YeJ0BeKa, IOHUMAaTh MOTUBBI U

HaMEpEeHUs APyToro;

* pEryJaupoBaTh COCO0 BBIPAKEHUS IMOLIMM.

* OCO3HAHHO OTHOCHUTBHCA K IPYTOMY Y€JIOBEKY, €0 MHEHHUIO;

* MPpU3HABaTh CBOE MPABO HA OIIMOKY U TAKOE K€ MPaBo JIPyToro;

* OTKPBITOCTb C€0€ U APYTUM;

* 0CO3HaBaTh HEBO3MOXXHOCTb KOHTPOJIMPOBAThH BCE BOKPYT;

* OBJIQJIETh CUCTEMOM YHUBEPCAIbHBIX YUEOHBIX PEryISATUBHBIX

NEUCTBUMN, KOTOpas 00ecrieunBaeT (POPMHUPOBAHUE CMBICIIOBBIX

YCTAHOBOK JIMYHOCTU (BHYTPEHHSS MO3MIMS JMYHOCTH), U >KU3HEHHBIX
HaBBIKOB JIMYHOCTH (YIIpaBi€HUA COOOM, CAMOIUCLMIUIUHBL, YCTOWYUBOTO
MIOBECHUS ).
IIpeaMeTHbIE pe3yabTaThl

- Bbl0eleHUe  CYWECMBEHHbIX _ NPU3HAKOG  OUON02UYECKUX  00beKmos
(OTIMYUTENBHBIX MPHU3HAKOB >KMBBIX OPraHW3MOB; KJIETOK M OPraHU3MOB
pacTeHu U >KUBOTHBIX, TPUOOB U OaKTEpHil; BUIOB, SKOCHCTEM; OUOC(hEepHh)
U rporieccoB (0OOMEH BEIIECTB U MPEBPALICHUE SHEPTUHU, TUTAHKUE U JbIXaHUE,
BbIJIEJICHUE, TPAaHCHOPT BEILECTB, POCT M pPa3BUTHE, DPA3MHOKEHUE U
peryisiiysi  KU3HEACATEIbHOCTH OpraHu3Ma; KpPYroBOPOT BEIIECTB U
IpeBpalIeHUE SHEPTUH B 3KOCUCTEMAX);

- npugedeHue 00KaA3amenbcme (apeymenmayus) B3aUMOCBS3H Ue€JIOBEKa U
OKpPYXAIOIE Cpelbl; 3aBUCUMOCTH 3J0POBbS 4YEJIOBEKAa OT COCTOSHHMS
OKpYy>Xarollel cpenbl; HEOOXOAMMOCTH 3alUThl OKpYXKalollel cpembl;
COOJTIO/IEHUsT Mep MPOPMIAKTUKY 3a00JI€BaHUM, BHI3BIBAEMBIX PACTCHUSIMH,
YKUBOTHBIMH, OaKTEpUAMH, TpUOAMH U BUPYCaMU;

- Knaccuguxkayusi — ONpEAeNICHHEe NPUHAMJIEHKHOCTH OMOJOTHYECKHX
OOBEKTOB K OIpPEACIICHHON CUCTEMAaTUUYECKOM TPyIIIE;

- 00vsACHeHue ponu OuoI02uY 8 NPAKMUYECKOU JesimelbHOCU 1l00eli; MECTa U
pOJIM YeNIoBEKa B IPUPO/IE; POJIM PA3IUYHBIX OPIraHU3MOB B JKU3HU YEJIOBEKA;
3HaYeHHUs OMOJIOTMYECKOT0 pa3HOOOpa3us g COXpaHeHus Ouochepsr;

- pasiuyenue Ha madIuyax yacmeu u Op2aHouodos8 KiemKu, Op2aHo8 u Cucmem
0p2aHo8 uenoseka;, Ha KUBBIX 00bEKTaX M TaOJUIaX OPraHOB IIBETKOBOTO
pacTeHus, OpraHOB M CHCTEM OpPraHOB J>KHMBOTHBIX, PACTECHHUH pa3HbBIX
OTJEJIOB, JKMBOTHBIX  OTHEJIBHBIX THUIOB U  KjaccoB; Hauboiee
pacrnpoCTpaHEHHbIX PACTEeHHM H JOMAalIHUX JKUBOTHBIX; CBHEAOOHBIX U
STOBUTBIX TPUOOB; OMACHBIX JJIsl YEJIOBEKA PACTEHUHN U )KUBOTHBIX;




cpagHeHue bUuoI02UYecKUx 00beKmos U npoyeccos, yMEHNE JeNaTh BIBOIbI
¥ YMO3aKJIIOUEHHUS] HA OCHOBE CPaBHEHHS,

BbIABNICHUE USMEHYUBOCIU OP2AHUBMO8, HNPUCNOCOONEHUL OP2AHUIMO8 K
cpede obumanus, TUTIOB B3aUMOJIEHCTBHS Pa3HBIX BUIOB B 3KOCHUCTEME;
B3aMMOCBS3EH MEXIy OCOOCHHOCTSIMH CTPOCHHUS KIIETOK, TKaHEH, OpraHoB,
CHCTEM OPTaHOB U UX (PYHKIUAMU;

osradenue memooamu OUuoIo2uecKkou HayKku: HaOIIOJEeHUEe UM OIHCaHHe
OUOJIOTHYECKUX OOBEKTOB U IPOIECCOB; IMOCTAaHOBKA OMOJIOTHYECKHX
IKCIIEPUMEHTOB M 00BSICHEHNE UX PE3yIbTaTOB.

3HaHUE OCHOBHBIX MPABWJI MTOBEJIEHUS B IPUPOJIE M OCHOB 3/I0POBOT0 00pasa
KHU3HU;

aHaJU3 ¥ OIICHKA MOCJIEICTBUI NeITeTbHOCTH YeIOBeKa B IPUPOIE, BIMSIHUS
(akTOpOB pHUCKa Ha 3I0POBbE YEJIOBEKA.

3HAHME U COOJIIO/ICHHE MPAaBUII PaOOThI B KAOMHETE OUOJIOTUH;

coOntoieHne TmpaBui pabOTbl €  OMOJOTMYECKHMMH NpUOOpaMH |
MHCTpyMEHTaMH (IIPETapoBaIbHBIEC UTJIbI, CKAJBIICIH, JTYIbl, MUKPOCKOTIBI).




COIEPKAHUE TPOI'PAMMBI YYEBHOI'O IIPEIMETA
11 KIIACC

Tema 1. DBorOMOHHAsSE OHOJIOTHA

[IpennocslIkKu BO3HUKHOBEHHSI SBOJIIOIMOHHOM TEOpUHU. ODBOJIIOLMOHHAS
TEOpHsl U €€ MECTO B OMOJIOTHU. BiusiHuE 3BONIONMOHHON TEOPUU HA Pa3BUTHUE
OMOJIOTHH U APYTUX HAYK.

CunerenbcTtBa 3Boitonuu. llaseoHTOnOrMYecKue: MOCIEN0BATENBHOCTD
MOSIBJICHHS BHJIOB B TMAJCOHTOJOTUYECKOW JICTOMHUCH, NEPEeXOaHbIe (OPMBIL.
buoreorpaguueckue: cxoncTso U paznuuue ¢payH U (aop MaTepUKOB U OCTPOBOB.

OMOpHONOTHYECKHEe: CXOJCTBA M pa3Iuuus SMOpPUOHOB pa3HBIX BHJIOB
N03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKUE: TOMOJIOTUYHBIE, aHAJIOTUYHbIE,
pyJIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMUYECKUE: CXOICTBO
MEXaHU3MOB HACJIEICTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX IMyTell y BcCeX
OpraHU3MOB.

OpomonnoHHas Teopus Y. JlapeuHa. IIpeanoceulku BO3HMKHOBEHUS
JnapBUHM3MA. JIBMOKYIIME CHIJIBI 3BOJIONMM BUIOB M0 JlapBuHy (M30BITOYHOE
Pa3MHOXEHUE TPHU OTPAHUYEHHOCTH PECYPCOB, HEONPEAEIEHHAs N3MEHUNBOCTD,
O0opb0a 3a CyIlecTBOBAaHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3Bomonuu (CTI) u e€ OCHOBHBIE MOJIOKEHUS.

MukposBomonus. [lonynsuus kak eqMHUIA BUAA U SBOJIOLIMH.

JIBrxymue cuibl ((hakTopbl) 3BOJIIOIMU BHJIOB B Mpupoje. MyTalmoOHHBIN
polecc U KOMOMHATHMBHAs W3MEHYMBOCTb. llomynsnroHHBIE BOJHBI U Jpeid
reHoB. M30y1us 1 MUrpanusi.

EcrectBeHHbIit 0TOOp — Hampapisomuid  gakrtop sBomonun. Dopmel
€CTEeCTBEHHOTO 0TOOpA.

[IprcnocoO0aeHHOCT, OPraHu3MOB Kak pe3ysbTaT 3Bojonuu. [Ipumepsr
PUCTIOCOOJIEHUI y OpraHu3MoB. ApoMop(d03bl U UIUO-aAaNTAL|H.

Bun u Bunoo6pazoBanue. Kpurepuu Buga. OcHoBHBIE (HOPMBI BUI000pA30BAHMS:
reorpaduyeckoe, SKOJIOTHIECKOe.

MaxposBodronus. @opMbl ABOJIIONNM: (rieTHYeCKas,
JMBEPTeHTHAsI, KOHBEPTeHTHAs, TapayuienbHas. HeoOpaTuMOCTh 3BOJIOIHH.

[IpoucxoxieHre OT HecleluaIn3upOBaHHBIX MpenkoB. [Iporpeccupyrorias
crienuanu3anuvs. AnanTuBHas paauanus. Jemoncmpayuu:
Ilopmpemuwi: K. JIlunnen, XX.b. Jlamapk, Y. Japsun, B.O. KoBanesckuii, K.M.

bap, 3. I'ekkensb, . Mronnep, A.H. CeBepiios.

Tabauywl u cxemol. «Pa3BUTHE OPraHUYECKOTO MUpPa Ha 3eMJie», «3apoIbIIIH
NO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OoppOBI  3a
cyuiectBoBanue», «EcrecTBeHHbI 0TOOP», «MHOrooOpasue COpTOB PacTCHUIN,



«MHorooOpasue  mopox  KMBOTHBIX»,  «[lomymsmum»,  «MyTtannonHas
U3MEHYUBOCTB», «ApoMopdo3sl», «Hanoagantaumum», «OO0mmas IereHepanus»,
«IBmxymue cuibel 3Bomonum», «Kapracxema wmapmpyra nyrtemectBus U.
HMapsunay», «boppba 3a cymiectBoBaHue», «IIprcrnoco0IeHHOCTh OpraHU3MOBY,
«I'eorpaduueckoe BunooOpa3zoBaHue», « IKOJIOTHIECKOE BUT000PAa30BAHUE).

Obopydosanue: KONIEKLNS HACEKOMBIX C Pa3JIMYHBIMU THUIIAMU OKPACKH,
HaOOp IJIOJOB U CeMsH, KoJuleKius «[IpuMepsl 3alUTHBIX MPUCTOCOOICHUHN Y
KUBOTHBIX», MOJeNb «OCHOBHBIE HANpPaBJIEHUs 3BOJIOLUN», 00bEMHAS MOJETb
«CTpoeHHE roJIOBHOIO MO3Ia MO3BOHOYHBIX.

buoreorpaduyeckass kapra wMupa, Kouiekius «Dopmbl COXpaHHOCTH
UCKONIAEMbIX JKMBOTHBIX W pacTeHui», Moxaenp anmukauusa «llepekpéct
XpOMOCOM», BIIaXHble Tmpenaparbl «Pa3Butue Hacekomoro», «Pa3Butue
JATYIIKW», MUKponpenapar «Jpo3zoduna» (Hopma, MyTanuu (GOpMbl KPbUIbEB U
OKpacKH TeJa).

Jlabopamopnsle u npakmuyeckue pabomol:

Jlabopatopuast pabora Ne 1. «CpaBHeHue BHUIIOB MO MOP(HOIOTrHIECKOMY
KPUTEPHUIO».

Jlabopatopnast padota Ne 2. «Onucanue npucnocoO0IeHHOCTH OpraHu3Ma U
e€ OTHOCUTEJILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHNe U Pa3BUTHE )KU3HA HA 3emJie

JloHayuyHbIE TPENCTABICHUS O 3apOXKICHUU >KU3HHW. HayuyHble Trumnoresbl
BO3HMKHOBEHHUSI KM3HU Ha 3emiie: abuoreHe3 M TMaHCIEepMUs. XHUMHUYECKas
ABOMIONMSI. AOMOTEHHBIM CHHTE3 OPraHUYECKHX BEHIECTB W3 HEOPTraHUYECKHUX.
DKCHEPUMEHTAIBHOE TOATBEPKICHUE XUMUUECKOM 3BOTIOIMK. HavanbHbie ATamnbl
ounonornyeckoi »Bomoruu. ['unoreza PHK-mMupa. ®opmupoBanue MmeMOpaHHbBIX
CTPYKTYp M BO3HUKHOBECHHE MNPOTOKJIETKHU. lIepBble KIETKM U UX 3BOIIOLMSL.
DopMHUPOBAHUE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

PazButne xu3Hn Ha 3emuie o spam u nepuoaaM. Karapxen. Apxenckas u
npotepo3oiickas dpel. [lanmeosolickas »pa U €€ TEpPUOAbl: KEMOPHUICKHIA,
OPZIOBUKCKHH, CUITYPUNCKUN, T€BOHCKUN, KAMEHHOYTOJIbHBIN, IIEPMCKHUH.

Me3o030iickas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKUI, MEJIIOBOM.

Kalino3olickas spa u €€ nepuojpl: MajleOreHOBbIN, HEOT€HOBBIN, AHTPOTIOTE€HOBBIH.

XapaKkTepuCTUKa KIMMaTa U reoJoruyeckux npoueccoB. OCHOBHBIE 3Tallbl
ABOJIIONMHM PACTUTEIIBHOTO M KWBOTHOTO MHpa. ApomMopdo3bl y pacTeHUU H
KUBOTHBIX. [losiBIIEHHE, paclBET U BBIMUPAHUE TPYHI )KUBBIX OPraHU3MOB.

Cucrema OpraHMYe€CKOro MHpA KaK OTpakeHue HBOIMONUUA. OCHOBHBIE
CHUCTEMAaTHYECKHUE TPYIIIbI OPraHU3MOB.



DBoJIIOLMA YeN0BEKA. AHTPONOJIOTHS Kak Hayka. Pa3BuTre nmpeAacTaBieHuil o
MIPOUCXOKJICHUHN 4YeloBeka. MeToapl M3ydeHHsl aHTpororeHeza. Cxonctsa u
pa3nuyMs 4eJI0BEKA U KUBOTHBIX. CHCTEMATHYECKOE MTOJIOKEHUE YETIOBEKA.,

JBrwxymme  cuibl  (pakTtopsl) — aHTpomorenesa.  HaciencTBeHHas
U3MEHUYMBOCTh W €CTECTBEHHBIM 0TOOp. OOIIecTBeHHbI 00pa3 >KHU3HH,
W3TOTOBJICHUE OPYIUI TPya, MBIIUICHHUE, PEYb.

OCHOBHBIE CTaJNHU U BETBU 3BOJIOLUN YEJIOBEKA: aBCTPAIONUTEKH, HenoBek
yMenbii, YenoBek mnpsamoxonsdmui, YenoBek HeaHAepTanbCKui, YemoBek
pasyMHbIii. Haxoaku HCKONaeMblX OCTAaTKOB, BpEMs CYIIECTBOBaHUS, 00JACTh
pacmnpocTpaHeHus1, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPY AU

YenoBeueckne packl. OcHOBHbIE OOJbIIME  pachl:  €BPOICOUIHAS
(eBpa3uiickasi), HErpo-aBCTpajioWaHas  (PKBATOpHUAJIbHAS),  MOHTOJIOMIHAS
(a3maTcko-aMepukaHckas). UYepTel  IPHUCHOCOOJIEHHOCTH  MpEeACTaBUTENEH
YEJIOBEYECKUX pac K YCIOBHUSIM CYIIECTBOBaHUA. EJIMHCTBO 4YEIOBEUYECKUX pac.
Kputuka pacuszma. lemoncmpayuu:

Ilopmpemui: ®. Penu, JI. Ilactep, A.W. Onapun, C. Mumiep, I'. FOpu, Y.

JlapBuH.

Tabnuyer u cxemvi: «Bo3HukHOBeHHE COJIHEUHOW CHCTEMBI», «Pa3BuTHe
opraHuueckoro mupa», «PactutenpHas kierka», <«OKuUBOTHas  KIE€TKay,
«IIpokapuornueckas kineTka», «CoBpeMeHHas CUCTEMA OPTaHUYECKOTO MUPAy,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHUSI YEJOBEKAa M YEIOBEKOOOPa3HBIX
00e3bsIHY,

«OCHOBHBIE MECTa MaJCOHTOJOTHUYECKUX HaXOJOK MPEAKOB COBPEMEHHOIO
yenoBeka», «peBHeimue moan», «pesHue monn», «llepBbie coBpeMeHHBbIE
JHOU,

«YenoBevyeckue pacb».

Obopyoosanue:  mynsoku  «lIpoucxoxaenue  denoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, NMUTEKAHTPONa, HeaHAepTalblla, KPOMAHbOHLA), CIENKH WIH
U300pKEHHUSI KaMEHHBIX OpYyIud NEpBOOBITHOrO YejoBeKa (KaMHH-YONIEPHI,
pyomia, ckpebia), TreoxXpoHojoruueckas TaOmmma, Koyuiekmus «DopMbl
COXPAaHHOCTH MCKOMAEMbIX JKUBOTHBIX W pacTeHun». Jladopamopuvie u
npakmuueckue padomaol:

[TpakTudeckas padora Ne 1. «M3yueHne nuckonaeMbIX OCTaTKOB pacTEHUN U
YKUBOTHBIX B KOJUJIEKIIUSX).

DKCKypcusi «IBOJIIOIMUS OPraHMYEeCKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HayYHBIN WIN KPaeBEeIUECKUN My3eil).

Tema 3. Opranu3msl M OKpPY Kam0LIas cpeaa

DKoJIoTHsl Kak HayKa. 3a1a4d U pa3/ieibl SKOJIOTHU. METO bl SKOJIOTUYECKHIX
UCCIIEIOBAaHHUA. DKOJIOTHIECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.



Cpenbl 00MTaHMS OpPraHU3MOB: BOJAHAsl, HA3€MHO-BO3AYLIHAs, IOYBEHHA,
BHYTPUOPTaHU3MEHHAA.

Okonoruueckue  Qaxtopel.  Kiaccupukanmss — 3KOJIOTHYECKUX

(hakTopoB:
abuoTHueckue, OMOTMYECKHE M aHTPOIOTeHHble. JleMCTBHE HKOJIOTMYECKUX
(GhaKTOpOB HA OPTraHU3MBI.

Abunotnyeckue (pakTopbl: CBET, TEMIIEPATYpPa, BIaXKHOCTb. DOTONEPUOAU3M.
[IpucniocoOnenust OpraHU3MOB K  JEHCTBUIO aOMOTHYECKHX  (PaKTOPOB.
buosornueckne puTMBl.

buotnueckne  dakroppl.  Buasl  OMOTHYECKMX ~ B3aUMOJICHCTBUI:
KOHKYPEHLUs, XUIIIHUYECTBO, cUMONO03 U ero ¢opmsl. [lapazutusm, koonepanus,
MyTyalu3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HaXJIEOHMYECTBO). AMEHCAIN3M,
HEUTpAIIU3M.
3HaueHHe OMOTUYECKHX B3aUMOJECHCTBUN /I CYIECTBOBAHHS OpPraHU3MOB B
IPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHUE XAPAKTEPUCTUKH NOMYJAIMU. OCHOBHBIE TOKA3ATEIN MOy SN
YUCJIIEHHOCTh, IUIOTHOCTb, POKIA€MOCTb, CMEPTHOCTb, HPUPOCT, MHUTPALMS.

JIlnHaMUKa YKMCICHHOCTH MOMYJIALUU U €€ perysnus. /Jemoncmpayuu:

llopmpempui: A. I'ym6o0nbar, K.®@. Pynbe, O. I'ekkelns.

Tabnuyer u cxemwi: kapta «lIpupoansie 30Hb 3emin», «Cpeabl 0OUTaHUA
opranu3moBy», «®Dotonepuoausm», «llomymsnum», «3aKOHOMEPHOCTH POCTA
YUCJICHHOCTH  momyisiuu  uHQy30puu-Ttydenbkny,  «llumesbie  memmy».
Jlabopamopnsie u npaxmuyueckue padoomol:

Jlabopatopnas pabota Ne 3. «Mopdonornyeckre 0COOCHHOCTU PacTeHUI W3
pa3HbIX MECT OOMTaHUS.

JlabopatopHast padota Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIeyCay.

[Tpaktuueckas padota Ne 2. «[loacuéT MIOTHOCTH MOMYJISIIIMI Pa3HBIX BUIOB
pacTeHU.

Tema 4. Coo01iecTBa M IKOJOTrHYEeCKHE CHCTEMbI

Coo0bmiecTBO opraHu3MoB — OuoIeH03. CTpyKTypbl OMOIIEHO3a: BHUIOBAas,
MPOCTPaHCTBEHHAsA, Tpoduueckas (muimeBas). Bunbl-nomunantel. CBsi3u B
OHOIIEHO3E.

Dkosornueckre CcucteMbl (dKocuctemsbl). [loHstue o0 sKocucTeMe U
ouoreorieHoze. DOYHKIMOHAJIBbHBIE KOMIIOHEHTHI JKOCHUCTEMBI: TMPOIYIICHTHI,
KOHCYMEHTBI, pelyleHTbl. KpyroBopoT BElIECTB U MOTOK SHEPTUHU B SIKOCHUCTEME.
Tpoduueckne (mUIIEBBIE) YPOBHH HKOCUCTEMBI. [lumieBbie 1menum W CeTH.



OCHOBHBIEC MOKa3aTeId AKOCHCTEMBI: 6HOMacca, MMpOAYKIHA. DKOJIOTHYECKHUE
MMUpaMUabl: IIPOAYKIIUH, YHNCICHHOCTH, OMOMacCHI.

CBolicTBa 9KOCHCTEM: YCTOMYMBOCTD, CAaMOPETyYJIsIus, pazButue. CyKieccus.

[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. IKOCHUCTEMA XBOMHOTO
VI IIUPOKOJIMCTBEHHOTO Jieca.

AHTPONIOTEHHBIE 3KOCHUCTEMBI. ATpPO3KOCUCTEMBI.

YpboskocucTeMsl.
bronornyeckoe u X03IMCTBEHHOE 3HAYCHHUE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznoobOpasue kak ¢dakTop ycroiunBoctu 3kocucTeM. CoxpaHeHue
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie.

VYuenue B.W. Bepuaackoro o Ouocdepe. ['panuiipl, coctaB U CTPyKTypa
ouocdepnl. XKupoe BemectBo U ero pynkuuu. OcobeHHOCTH Ouochepsl Kak
rJI00aJIbHOM 3KOCUCTEMBI. JlMHaAMuU4eckoe paBHOBecHE€ W oOpaTHasi CBSI3b B
ouocdepe.

KpyroBopoTb! BemiecTs 1 OMOreOXMMUYECKUE UKJIIbI AJIEMEHTOB (YTIepo/a,
a30Ta). 30HAIBHOCTh OMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

UenosedecTBO B Onochepe 3eMiin. AHTpONIOT€HHbIE U3MEHEHUS B Ouocdepe.
['mobGanbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

CocyiiecTBoBaHue MIPUPOIBI 151 YEJI0BEUECTBA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBA yCTOMYUBOCTH Ouochepsl. OCHOBA palimoOHAIBHOTO
yIOpaBleHUs TPUPOJHBIMU pecypcaMd M HUX UCHoJb30BaHue. JloCTKeHus
OMOJIOTMU U OXpaHa MPUPOJIbI.

Hemoncmpauuu:
Ilopmpemwi: A.Jlx. Tencnu, B.H. Cykaués, B.W. Bepnaackuid.

Tabnuysl u cxemol: «llumesble nenmn», «bUOLIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbsie coobmiectBay, «llemn mnutaHusy, «IKOJOTUYECKAsS MHPAMUTIAY,
«buocdepa u yenosek», « IKocUCTEMA IIUPOKOJIUCTBEHHOTO JIecay, « IKOCHCTEMA
XBOMHOTO Jeca», «buorneHo3 BomoéMa», «ArporeHo3», «lIpumepHbie
AHTPONIOTEHHBIC  BO3JICUCTBUA HA MNPUPOAY», «BakHeWllne HCTOYHUKU
3arpsi3HEHHs BO3/AyXa U IPYHTOBBIX BOJ», «llouBa — BaykHelIas cocTaBIsronIas
ouochepr», «DakTopsl gerpananuu nousy, «llapaukoBsiit aGdhexT», «DakTopsl
paaroaKkTUBHOTO 3arpsisHeHus Ouocdepsl», «OOmast crpykrypa Ouochdepnh»,
«Pacnipoctpanenne xuzHu B Ouochepe», «O30HOBBIA JKpaH OHOCHEPH»,
«KpyroBopoT yriepoaa B Ouocdepe», «KpyroBopor azota B IpUpOAe».

OO6opynoBanue: MOJEb-anmuIMKaus « TUMUYHbIE OMOIICHO3b», repOapuit
«PacTtutenbHble co001IeCTBAY, KoJuleKnu «buonienos», « Bpenurenu BakHeHmnx

CEJIbCKOXO3SIICTBEHHBIX ~ KYJbTYyp», TepOdapud U KOJUIEKUMU PACTEeHUH W
JKABOTHBIX, IPUHAJICKAIIME K PA3HBIM 3KOJIOTMYECKUM IPyNIaM OJHOIO BHJA,



Kpacnass kuura Poccuiickoit ®deneparuu, H300paKEHUS OXpaHSEMbIX BHIOB
pacTeHU U )KUBOTHBIX.



TemaTuuyeckoe NJIAHUPOBAHUE

11 xkaacc

Haunmenosanue

No KommuecTBo OcCHOBHBIE BUIBI AESITEILHOCTHA
pa3liesioB U TeM [IporpammHoOe coeprkaHue

n/n 4acoB 00yJaronmxcst

y4eOHOro IpeAMeTa
Tema 1. DBoTIOLIMOHHAS 0HOJIOTHA
1.1 | DBomronus ¥ METOMIbI 1 [Ipennocwuiku BO3HUKHOBEHUS | PacKpbIBaTh cojiepkaHUE TEPMUHOB U

€€ U3y4CHUs

HBOJIIOLIMOHHOW T€OpUHU. DBOIIOLUOHHAS
Teopus U €€ MecTo B Onosioruu. Bnusiaue
HBOJIIOIIMOHHOW TEOpUM Ha Pa3BUTHE
OHMOJIOTHH U APYTUX HAYK.
CBueTENHCTBA YBOIOIHH.
[TaneonTONOrMYECKHE:
[I0CJIEI0BATEIbHOCTh MOSBIICHUS BUJIOB
B MaJICOHTOJIOTMYECKON  JIETONUCH,
nepexoaHble (HhOPMBI.
buoreorpaduyeckue: CXOACTBO |
paznuune (ayH u Quop MaTepuKoB U
OCTpPOBOB. OMOpPHOJIOTHYECKHE:

CXOJCTBA W  pa3nuuus SMOPHOHOB

Pa3HbIX BUJOB IIO3BOHOYHEIX.

MOHATHH:

dbopmpl,
BUJIBI-PH/ICMUKH,

9BOJIIONUA, TICPECXOAHBIC
(bHJIOFCHCTH‘IGCKI/Ie PpAObI,
BHUABI-PCIINKTEI,
3aKOH

3apOAbIIIICBOIO CX0AacCTBa,

OMOreHEeTUYECKUI 3aKOH,
TOMOJIOTHYHBIE W aHAJIOTHYHBIC
OpraHbl, pyAUMEHTapHbIC OpPTaHBI,
aTaBU3MBI.

[lepeuncnaTh OCHOBHBIC ATalbl Pa3BUTHS
ABOJIIOLIMOHHOW TEOPUHU.
XapakTepu3oBaTh  CBUJIETEIHCTBA
HBOJIIOIIMU:  TAJIEOHTOJIOTHYECKHE,
ounoreorpadpuyeckue,
AMOPHOJIOTHYECKHE,
CPaBHUTEIIPHOAHATOMUYECKHE,

MOJIEKYJISIPHOOMOXUMHUYECKHUE.




CpaBHI/ITGJ'II)HO-aHaTOMI/I‘{CCKI/IC:
T'OMOJIOTUYHBIC, aHAJIOTHYHBIC,
PYAUMCHTAPHBIC OpPTraHbl, ATABU3MBI.

MonekynapHO-OMOXUMHUYECKUE:
CXOJICTBO MEXaHU3MOB
HACJIEICTBEHHOCTH U OCHOBHBIX

[IpuBOAUTH MPUMEPHI IEPEXOIHBIX (POopM
OpraHu3MOB, (PUIIOTEHETUYECKHUX PSIOB.
[IpuBoAUTH GOPMYITHPOBKH 3aKOHOB

METa0O0INYECKUX IMyTEH Y BCEX KUBBIX
OpraHU3MOB.

Jemoncmpavyuu:

Ilopmpemui: K. JIunnen, X. b. Jlamapk,
Y. Hapsun, B. O. Koanesckuii, K.
M. Bap, 3. I'ekkens, @. Mromep.
Tabnuyvr u cxemwvl: «Pa3Butmue
OpPraHhyYecKOro MHpa Ha 3emJey,
penbedHbie TAOMUIBI  «3aPOJBIIIU

TI03BOHOYHBIX ’KUBOTHBIX»,
«APXEONITEPUKC.
Obopyoosanue: ouoreorpadudeckas

KapTta Mupa; Komiekuus —«Dopmbl
COXPAHHOCTH MCKOMAEMBbIX JKUBOTHBIX U
pacTeHui»; BJIOXHBIE  IIpEraparsl
«Pa3zButue HacekoMoro», «Pa3Butue
JISATYLIKW)

OMOTEHETHYECKOTO U 3aPO/IBIIIIEBOTO
CXOJICTBa




1.2

Ucropus pa3Butus
npejcTaBlieHuid 00
HBOJTIOIUU

OBomonroHHas teopus Y. JlapBuHa.
[Ipenmnoceuikn BO3HUKHOBEHUS
napBUHM3Ma.  JIBWKymme — CUIIbl
SBOJIIOLIMM  BUJIOB 1o JlapBUHY
(M30BITOYHOE PpAa3MHOKEHHE  IPHU

OTPaHUYEHHOCTHU pPECYpCOB,
HEONpeIeIEHHAS U3MEHYHUBOCTD,
6oprda 3a CyIlIECTBOBaHHUE,

€CTECTBEHHBIN 0TOOD).

Cunreruueckas TCOPHS 3BOJIFOINHN

PackpbiBaTh coaepkaHUE€ TEPMHUHOB U
MOHATUM: CUCTEMATHKA, €CTECTBEHHBIN
u HCKYCCTBEHHBIN oTOOP.
XapakTepu3oBaTh OCHOBHBIC
ABOJIIOLIMOHHBIC HJIEH, KOHUENLUHUU U
TEOpUM; CPABHUBATH B3IJISIbl HA BUJ U
sposonuto K. JIunnes, XK.b. Jlamapka,
Y. JlapBuHa.

OuenuBath BKJIa1 JINHHES B pa3BUTHE
CUCTEMATUKU U OOBSICHITH IPUHIUTIBI




(CTD) u e€ OCHOBHBIE MOJIOKEHHUS.
Jemoncmpayuu:

llopmpemuwi: K. Jlunnen, K. b. Jlamapk,

Y. JlapBuH.
Tabauyvt u cxemoi: «llomysiium,

«Kaprta-cxeMa mMapiipyTa myTeecTBuUs
Y. JlapBuna», «®opmbl O0OpbOBI  3a
CYILIECTBOBAHUEY, «EcTtecTBeHHBIN
oTbop»,  «MHoroobpasue  COpPTOB
pactenmity, «MHoroo6pasue MoOpoa
YKUBOTHBIX)

OuHapHOU HOMEHKJIATYPHI.
XapakTepuszoBaTh  COJIEp)KaHUE U
3HAUYEHHE PBOJIOLUOHHON KOHIIETIIUU

K. b. Jlamapka.

OueHnBaTh  €CTECTBEHHO-HAYYHbBIE W
COLIMAJIBHO- SKOHOMHYECKUE
PEANOCHUIKI BO3HUKHOBEHUS

3BOJIIOUMOHHON Teopun Y. JlapBuHa.
PackpeiBath conepxanue dBOIIOIUMOHHON
teopun Y. JlapBuHa; CcpaBHUBATh
HEOIIPEICICHHYI0 U OIPENCIIEHHYIO
U3MEHYUBOCTb, €CTECTBEHHbIN U
UCKYCCTBEHHBIH 0TOOD, (POpMBI OOPHOBI
3a CYILIECTBOBAaHHUE.

OnuceIBaTh NOJOKEHUSI CUHTETUYECKOM
teopuu 3BoJioIUU (CTD) U 0OBICHATH
€€ 3HaueHue UId OMOJIOTUU




1.3

Bun: xpurepun n

CTPYKTYypa.
[Monynsaus KakK
KaK »JIEMEHTapHas
eIUHHILIA BUIA

Mukpossomronusa.  [lomymsanus — kak

€IMHUIA BIUA U DBOJIIOIIMH.

Jemoncmpayuu:

Tabauyvr u cxemor: «llomynsuuny,
«MyTanuoHHas U3MEHUYHUBOCTHY.
Obopyodosanue: MHUKPOCKOTI,

MuKponpenapar «/Ipozoduia» (Hopma,
MyTalu (HOPMbl KPBUILEB U OKPACKH
Tena), Moaenb-anukanus «llepexkpécr
XPOMOCOM.

PackpeIBaTh cojiepkaHUEe TSPMHHOB U
MOHATUH:  MHKPOIBOJIONHS,  BH]I,
KPUTEPUH BHUJA, apeaj, TMOIMyJIaIus,
reHooHZ, MyTaluk, KOMOWHAITUU
T€HOB.

XapakTepru30BaTh BUJ KaK OCHOBHYIO
CUCTEMATHYICCKYIO STUHUITY U
IIEJIOCTHYIO OMOJIOTHYECKYIO CHCTEMY.
Beiienars kputepuu Buia
(Mopdoaorudyeckuit, GU3NOIOTHUSCKUMN,

Jlabopamopuvle u npakmuueckue

pabomui:

JlaGoparopnas padota Ne 1. «CpaBHeHue
BHJIOB o MOpP(hOIOTHYECKOMY
KPUTEPHIO

OMOXMMHUYECKUH, T€HETUYCCKUH,
AKOJIOTUYECKUM, reorpaduyeckuii) u
MPUMEHSITh KPUTEPUU JIJII ONUCAHUS
KOHKPETHBIX BUOB.
XapakTepu30BaTh MOIMYJIAIUI0 KaK
CTPYKTYPHYIO €IUHUITY BUJIA U
SBOJIIOLIUU.

OnuceiBaTh MOMYJISIIUIO IO OCHOBHBIM
MOKA3aTeJIsIM: COCTaB, CTPYKTypa




1.4

JIBrokyine
(271IeMeHTapHbIC

CHIJIBI

(haKTOpbI) IBOITIOIIUH

JBkymme cuiibl ((pakTOpbl) SBOJIIOIUN
IPUPOJIE.
nporecc u

BUIOB B MyTanuoHHbIN
KOMOHMHATHBHAS
M3MEHUYMBOCTD. [IOMyIAIIMOHHbBIE BOJIHBI
u apeiid reHoB. M3omsauus 1 Murpanms.
Jemoncmpayuu:

Tabauywl u cxemvl: «JBUXKyIIHE CUITBI
ABOJIFOLIUN

PaCKpBIBaTI) COACpKAaHUC TCPMHHOB H

MOHSTHIH: KOMOUWHATHBHAs
U3MEHUYUBOCTb, MyTaIlH, MyTallUOHHBIN
mpolecc,  MOMYJSLUMOHHBIE  BOJIHBI,
Ipeiid TeHOB, H3OJALMSA, MUTpaIUu.
XapakTepu3oBaTh 3JIEMEHTapPHbIC
(dakTOpbl  ABOJIOLMHU: MYTallMOHHBIN
mpouecc, KOMOUWHATHUBHAA

W3MEHYHUBOCTD, TTOMYJISIIMOHHBIC BOJIHEI,
apeid TEHOB, W3OJAINA, MHUTPAITHS.
YcranaBnuBaTh
PUYUHHOCIICACTBEHHBIC CBSI3U MEKITY
MEXaHU3MOM M Pe3yibTaTOM JCHCTBUS
JBIKYIIUX CuII (9TIeMeHTapHbIX
(hakTOpOB) PBOIIOLIUU

1.5

EcrectBennbiit  0TOOp

1 ero (hopmsl

EcrtecTBeHHbINT 0TOOp — HAMpaBIISIONIHIA
(bakTOp PBOJIOIIHH.
@opMBbI €CTECTBEHHOTO 0TOOpA.

PackpeiBaTh cojep’kaHue TEPMUHOB M
MOHSATUM: €CTECTBEHHBIN 0TOOp, OOpHOa
3a CyIIeCTBOBaHUE.




Jemoncmpayuu:
Tabauyvl u cxemwvi: «KECTeCTBEeHHBIN
ot6op», «bopbOa 3a cynecTBOBaHHUE)

OmnuceiBaTh MEXaHHU3M JeCTBUS
€CTeCTBEHHOTO 0TOOPA.
XapakTepu3oBaTh bopMeI

€CTEeCTBEHHOTO  OoTOOpa  (ABMXKYIIHUH,
CTaOWIIM3UPYIONMUH, TU3PYNTUBHBIN) U
CpPaBHUBATH UX MEXITY COOOM.

XapakrepuzoBarb  00pbOy 3a
CYILIECTBOBAaHHE W CpPaBHHUBATh €€
BUJIBI (MEKBUIOBAsI, BHY TPUBUIOBAS,
Oooppba ¢  HEOIArompusTHBIMU
(hakTOpaMu BHEIIHEH Cpe/ibl)

1.6

Pesynbrarsl
ABOJTIOIUU:
MIPUCTIOCOOJICHHOCTh
OpraHU3MOB U
BUI000pa30BaHue

[IprcnocoO0aeHHOCT,  OpPraHU3MOB
KaK pe3ynbTar IBOJIFOLIUY.
[Ipumepsl  mpucnocoOneHud y
OpraHU3MOB.

Apomopho3bl 1 uAHOATANTALUH.
Bug u BumooOpazoBaHnue.

Kpurepuu Buga. OcHoBHBIE (POPMBI
BUJ1000pa3oBaHusi: reorpaduueckoe,
HKOJIOTUYECKOE.

Jemoncmpavuu:

Tabauywl u cxemol:
«IIpucnocobIeHHOCTh OPraHU3MOBY,

PackpbiBaTh coniepkaHUE TEPMUHOB U
MTOHSATHIA: MPUCTIOCOOJICHHOCTD,
MOKPOBUTEJILCTBEHHAS U
nperocTeperamoas OKpacka,
MaCKHpPOBKa, BUI000pa30BaHUE.
OnuceiBaTh MEXaHW3M BO3HUKHOBEHUS
MPUCIIOCOOJICHU I y OpTaHU3MOB.
BBIABIATH IO M300paKeHUSAM, Ha KUBBIX
1 (PIKCHPOBAHHBIX MTpeNapaTax MPUMEpPhI

MPUCIIOCOOJICHHOCTH ~ PACTEHHM u
’KUBOTHBIX K YCJIOBHUSIM CPEIbI OOUTaHMUS,
J0Ka3bIBaTh OTHOCHUTEIbHYIO
11€JIECO00Pa3HOCTh  MPHUCIIOCOOJIEHU.
XapakTepus3oBaThb CHIOCOObI u
MEXaHHU3MBbI BUI000pa30BaHNUS;

OIIMCBIBATb U CPABHMBATb OCHOBHEIC




«"eorpadnueckoe BU1000pa30BaHUCY,
«IKOJIOTHYECKOE BHI000PA30BAHHE.

Obopyodosanue. KOJIIEKIUS
«IIpumepsI 3aUTHBIX
MIPUCTIOCOOTICHUM Y JKUBOTHBIX),

KOJUICKITUSI HACEKOMBIX C Pa3IUYHBIMU
TUMIAMU OKpacku; HabOp IUJIOJOB U
CEMSIH.

Jlabopamopnsie u npakmuueckue
pabomot:

Jlabopatopnas pabota Ne 2. «Onucanue
MPUCTIOCOOJICHHOCTH OpTaHu3Ma M ee
OTHOCHUTEIILHOTO XapaKTepay

(hOPMBI SKOJIOTHIECKOTO U
reorpaduieckoro BUA00Opa30BaHUS




1.7 | HampaByiieHus U myTH
MaKpPOIBOTFOIIH

Maxkpo3BOJTIOLIHS.
®dopMeI 3BOJTIONIHH: (PrTeTHYECKas,

JTMBEPIreHTHAs, KOHBEpIreHTHas,
napauiensHas.  HeobpatumocTtsb
sBonmonuu. [lpoucxoxknenue  OT
HECITeINATN3UPOBAHHBIX TTPEIKOB.
[Iporpeccupyromas crierranTu3ams.
AJtaniTUBHAsA paauanusl.
Jemoncmpavyuu:

Ilopmpempui: A. H. CeBeplioB.
Tabauywl u cxemwvl: KApomMopdo3bD»,
«Manoaganramuny, «OOmas
JIeTeHEepaIIHs.

Obopyoosanue: moaenb «OCHOBHBIE
HaIIPaBJICHUS DBOJIIOIIUNY; 00BEMHAs
Moellb «CTpoeHHE rOJIOBHOT'O MO3ra
IT03BOHOYHBIX)

PackpsIBaTh copepxaHue TEPMHHOB U
NOHSATHMN: MaKpO3BOJIIOLHUS,
¢unorenes, OMOJIOTUYECKUIN TPOTpecc
" perpecc, apomop(o3,
uaroaganTanys, oomas JereHeparus,
aZanTUBHAs paJHaLIMsL.
XapakTepu3oBaTh (POPMBI IBOJTFOLIUH.
BoisiBnsaTe apomopdo3sl 1
UIMO0AIANTalluN y PACTEHUN U
KUBOTHBIX.

CpaBHHBaTh OMOJIOTUYECKUN TTPOrpecc U
Ouosoruueckuii perpecc, apoMopdhos,
UM0aJanTaluio U OOIIYI0
JEreHEePaLuIo.

BBISBIISITE B3aMMOCBSI3U MEXK1Y Iy TSIMU
M HaIpaBJICHUSMU  DBOJIIOLUU y
pacTEHUN U )KUBOTHBIX

NToro yacos 1o reme

Tema 2. Bo3HUKHOBeHNEe M Pa3BUTHE *KU3HU Ha 3emJie




2.1

Uctopus xu3HU Ha
3eMJie 1 METOJBI €€
U3yYCHUA.
I'unorte3sl
MPOUCXOKIECHUS
JKM3HH Ha 3eMiie

JIoHay4yHBIE IIPENCTABIICHHUS 0
3apoKIeHnH  Ku3HM.  HayuHble
TMIIOTE3bl BOSHUKHOBEHUS )KU3HN Ha
3emie: aOUOTeHE3 U AaHCIIEPMUSL.
XHUMHUYECKAs IBOJIFOLSA.

AOWOTeHHBI CHHTE3 OpPraHUYeCKHX
BEILIECTB u3 HEOPraHUYECKHUX.
DKCNEPUMEHTAIBHOE MOITBEPKICHNEC
XUMHUYECKOU IBOIIOLIUU.

HauanbHuble 2Tambl  OMOJIOTHYECKOU
spomonnu. l'mnoresa PHK-  wmwupa.
dopMupoBaHUE MEMOPAHHBIX CTPYKTYP
151 BO3HUKHOBEHHUE MTPOTOKJIETKH.

HepBbIe KIICTKM MW HX 3JSBOJJIOLHA.

®opMHUPOBAaHUE  OCHOBHBIX  TPYIIII
KUBBIX OPTaHU3MOB.

Jemoncmpavuu:

Ilopmpempui:

®. Penu, JI. Ilactep, C. Muiep,

A. W. Onapum, I'. FOpu.

Tabauywvl u cxemol: «BO3HUKHOBEHHE
CoJIHEeUHOM CHCTEMBI»,

«Pa3BuTHE OPraHUYECKOrO0 MHUPA»,
«PactutenbHas kinetkay, « KupoTHas

PackpbiBaTh comepikaHHe TEPMUHOB H
MOHATUI: KpearmoHW3M, aOWoreHes,
BUTAJIM3M,  [AHCICPMHUS,  OHOIOI3,
KoallepBaThl, MPOOHOHTHI, CHMOHOTEHES3.
XapakTepru3oBaTh METOJIBl HU3yYCHUS

HCTOPHUYCCKOI'O IIpOoIIoro 3emiu.

Hep CUUCIITh OCHOBHBIC OTaIllbl
XUMHUYECKOM u OMOJIOrNYECKOM
3BOJIIOIINH.

W3narate conep:kaHue TANOTE3 U TEOPUN
BO3HMKHOBEHMS JKM3HM Ha  3emie
(KpealMoHHU3Ma, CaMOIIPOU3BOJIBHOIO
3apOXKICHUSA (CIOHTaHHOTO),
nancriepmuu, THnore3sl  PHK-mwupa).
OnmceiBath 3kcniepuMenTel C. Muiepa
u I'. IOpu no nomy4eHur0 OpraHuv4ecKux
BELIECTB M3 HEOPraHUYECKHX IyTEM
a0MOTreHHOTO CUHTE3a




KJICTKa»,
KJICTKa»

«IIpokapuornueckas




2.2

OCHOBHBIE 3TallbI
HBOJIIOLIUU
OpPraHUYECKOT0 MHpa
Ha 3emiie, pa3BUTHE
’KU3HU TI0 3paM U
nepuoaam

PazBuTHe xu3HU Ha 3eMiie 10 3paM U
nepuoaam. Karapxen. Apxenckas u
MPOTEpO30MCcKas 3pkl. [laneo3onckas
3pa u e€ nepuoibl: KEMOPUNCKUH,
OpPJIOBUKCKHUH, CUITypPUNCKHUH,
JIEBOHCKHM, KAMEHHOYTOJIbHBIM,
IIEPMCKU .

Me3so30iickas 3pa U €€ NepUObI:
TPUACOBBIM, FOPCKUN, METIOBOM.
Kaiino3olickas spa u €€ nepuojsl:
11aJI€OTCHOBBIN, HEOTCHOBBIN,
AHTPOIIOTECHOBBIM.

XapakTepuCcTrKa KIuMaTa u
rE€0JIOTHYECKUX MPOLIECCOB.
OCHOBHBIE 3Talbl YBOIIOLUA
PAaCTUTENBLHOTO U KUBOTHOTO MUDA.
Apomopho3bl y pacTeHu# u
KUBOTHBIX. [losiBIEHME, pacuBeT u
BBIMUPAHHE TPy KUBBIX

OpTraHU3MOB.
Jemoncmpavuu:

Tabnuyer u  cxemwl:  «Pa3Burtue
OPTaHUYECKOTO MHpay,
reOXPOHOJIOTHYECKast TabIHnIa;

PackpriBath conepkaHue TEPMUHOB
Y TIOHSTUI: 30H, 3pa, IEPUOI,
apoMopdo3bl, UN0AAANTAIIMH. 3HATH
IIOCJIEN0BATEIBHOCTD JOHOB:
KaTapxeu, apxeu, IpoTEPO30H,
dbanepo3oi; ap: apxeiickas,
IIPOTEPO30UCKas, ITAJICO30UCKas,
Me30301CKast, KAMHO30MCKasl; IEPUOJOB:
KeMOPUNCKHI, OPIOBUKCKUIA,
CUJIypUMCKHAN, TEBOHCKUU,
KAMEHHOYTOJIbHBIN, IEPMCKUH,
TPUACOBBIHN, FOPCKUI, METIOBOM,
11aJI€OTCHOBBLIA M HEOT'€HOBBI,
AHTPOIIOTECHOBBIM.

XapakTepu30BaTh OCHOBHBIE
COOBITHSI B Pa3BUTUU OPTAHUYECKOTO
MHpa IO 3paM U NEPHOIaM
re0JIOTHYECKON UCTOPUU; ITAIIBI
pa3BUTHUSI PACTUTEIIBHOTO U
KUBOTHOTO Mupa. Beraenuts
rJIaBHBIE apoMOpP(hO3bl PACTCHUN U
KUBOTHBIX. CpaBHUBATH MEXKIY
co0oii npecTaBuTENICH
CHUCTEMATUYECKUX TPYIII
OpPraHU3MOB, BBISBIISTH YEPTHI
YCJIOKHEHUS U TIPUCIIOCOOICHHOCTH
K YCJIOBUSIM >KH3HU




KoJUIeKIUsl  «POpMBI  COXPAHHOCTH
MCKOIAE€MBbIX )KUBOTHBIX U PACTCHUID».
Jlabopamopnvle u npakmuyeckue
pabomul:




[Ipaktrnueckas padora Ne 1. «M3yuenue
UCKOMAEMbIX OCTAaTKOB pAacTEeHUN U
KUBOTHBIX B KOJUIEKLIUSIX).

DKCKypcust « IBOJIOLMS OPTaHUYECKOTO
MHpa Ha 3emiie» (B
€CTECTBEHHOHAYYHbIN W
KpaeBeqUEeCKU My3€eil)

2.3

CoBpeMeHHas
cucremMa

OpPTraHHUYCCKOTI0 MHUpa

CucremMa OpraHM4eckoro Mwupa Kak
oTpaxkeHne  sBojirouuu.  OCHOBHBIE
CUCTEMATUYECKUE IPYIIbI OPTraHU3MOB.

Jemoncmpayuu:

Tabnuywer u  cxemvr: «CoBpeMeHHas

CUCTCMaA OPraHu4CcCKOro Mmupa»

PackpbIBaTh coliepKaHHE€ TEPMHHOB U
HOHATUI: CUCTEMAaTHKA, HICKyCCTBEHHAs U
€CTECTBEHHas KJIacCU(PUKaLMsl, OnHapHas
HOMEHKJIATypa, OPUHLINII
UEPAPXUYHOCTH.

XapakTepu3oBaTh COBPEMEHHYIO CUCTEMY
OPraHUyvYeCcKOTrO MHUpa




2.4

DBOJIIOLMS YETIOBEKA
(anTpOMIOreHe3)

OBOJIIOLMS YeJIOBEKAa. AHTPONOJIOTHS
Kak Hayka. PazBuTue npeacraBieHuil o
IIPOUCXOXKJCHUN 4YeJoBeKa. MeTobl
M3ydeHHs anTpornoreresa. CxoacTBa u
pa3Inyus 4eJI0BEKA U )KUBOTHBIX.
CucremMaTHyecKoe MOJIOKEHUE YeIOBEKA.

Jlemoncmpayuu:
THlopmpemeui: Y. lapsun. Tabauyuwl

u cxemwvl: «CpaBHEHHUE
AHAaTOMHUYECKUX YEPT CTPOCHUS
YeJIOBEKA U YeIIOBEKOOOPa3HBIX
00€e3bsH».

Obopyoosanue: CJICTIKU W
M300pKCHNS] KAMEHHBIX OpYIui

PackpbiBaTh conep:kaHue TEPMHUHOB H
NIOHSATHMN: AHTPOIIOJIOT U,
AHTPOIIOTEHE3, YEJIOBEK  pPa3yMHBIU
(Homo  sapiens),

BTOpas CUI'HaJibHas1 CUCTEMaA.

MMPAMOXOKIACHUC,

[IepeuncnsaTs 3aga4n aHTPOIIOJIOTHH,
ATaIbl CTAHOBJICHUS Y PA3BUTHS
MPEICTABICHUN O MPOUCXOKICHUN
YyeJIoBeKa.

N3zmarate  OCHOBHBIE  MOJIOKEHHS
teopun Y. J[lapBuHa, KpUTHYECKHU
OIIEHUBATh HEHAYYHYI0 HH(OPMAIIUIO
O TMPOUCXOXKJICHUU YEJIOBEKa. 3HATh
CHUCTEMaTUYECKOE MOJI0KEHUE

NEePBOOBITHOTO YEJIOBEKA: KAMHUYOIIEPHI,
pyOuna, ckpebiia

Buga Homo sapiens, mepeuucisite ero
MOP(]OTIOT0-aHATOMUYECKHE MPU3HAKU
pa3HOro YpOBHS (THII, KJIacC, OTPSI U

Jp.).

YcranaBnuBaTh YCPThI CX0ACTBa n
pa3J'H/I‘-II/II\/JI YCJIO0BCKaA nu KHNBOTHBIX.
O6’I>$ICH$ITB " OLICHUBATb 3HAYCHUC
HAayYHBIX 3HAHUU O IMPOUCXOKICHNN
YCJIOBCKA IJIA IIOHMMAaHWA MCCTAa U POJIN
YEJIOBEKA B IPUPOJIE




2.5

JIBUKyIIME CUIIBI

(dbakTophr)
aHTPOTIOTCHE3a

JIBroky1me CHUJIBI (dbakTophr)

aHTPOITOTCHE3a. Hacnencrsennas
WU3MCHUYHMBOCTh U €CTECTBEHHBIN 0TOOD.
OO011eCcTBEHHBIN obpa3 JKU3HHU,
MU3TOTOBJIEHUE Opy M Tpy/a,
MBIIIUICHUE, peub. /lemoncmpayuu:
Tabnuyer u  cxemvt:  «CpaBHEHHE
AHATOMHYECKUX YEPT CTPOCHUS YeIIOBEKA
u YeJI0BEKOOOpa3HbIX 00€3bsIHY,

«OCHOBHBIE MeCTa MaJeOHTOJOTMYSCKUX

HaXO0J0K MPEJIKOB COBPEMEHHOI0
YyeJIOBEKa.

OO0opyoBaHKe: MYJISIKU
«IIpoucxoxaeHue yeJIoBeKa

(MasIeOHTOIOTUYECKUE HAXOIKH )»

PackpbIBaTh conep:kaHle TEPMUHOB U
NOHATUN: (PAKTOPBI AHTPOIIOTEHE3A,
IPYyNIIOBOE COTPYAHUYECTBO, pEub,
opyauitHas IesITeIbHOCTD,
OJIMMOPPU3M.

XapakTepu30BaTh ABUKYIIHE CHIIbI
(paxTopsl) aHTPOIIOr€He3a:!
OMOJIOTUYECKHE U  COI[MAIbHEIC,
CpaBHMBATH UX MEXKTY COOOM




2.6

OCHOBHBIC cTaanun
OBOJIFOIINH YCJIOBCKA

OCHOBHBIC CTaJIMU U BETBU SBOIIOLIMHU
YEJIOBEKA: aBCTPAJIONUTEKH, HemoBek
yMelblid, YenoBeK NpsiMOXOISIINM,
YenmoBek HeaHnepTanbCKkui, YemoBek
pa3yMHBId ~ COBPEMEHHOTO  THIIA.
Haxogku  HMCKOMaeMbIX  OCTaHKOB,
BpeMsi  CYyUIECTBOBaHHUsA,  00J1acTh
pacrpocTpaHeHus, 00bEM TOJIOBHOTO
MO3ra, 00pa3 KU3HH, OPYIHSL.
Jemoncmpayuu:

Tabnuuvr u cxemvi: «OCHOBHBIE MECTa
MAJICOHTOJIOTMYECKUX HAXOJA0K MPEIKOB
COBPEMEHHOTO YyeJIoBEKay,
«/lpeBHeiimme  moan», — «JpeBHue
moany, «l[lepBbie COBPEMEHHBIE JIHOIN.

OO0opyoBaHue: MYJISIKU

«IIpoucxoxaenue dyenoBekay (OHOCTHI
aBCTpaJIONUTEKA, MUTEKAHTPOTIA,
HEaH IepTalbIIa, KPOMaHBOHIIA);
CJIETIKM MJIM M300paXeHHUsS KaMEHHbIX
OpyIui  TMEpBOOBITHOTO  YelIOBEKa:
KaMHHUYONIEphl, pyOuia, ckpedia

PackpsIBaTh copepxaHue TEPMUHOB U
NOHATHUW: aBCTPAJIONMUTEK, YEIOBEK
YMEIIbIA, YEJOBEK MPAMOXO/ISAIINM,
HeaHjeprajel, KpPOMaHBbOHEIl,
HEOJINTHYECKASI peBoIOny,
epBOOBITHOE HUCKYCCTBO.

XapakTepru30BaTh U CPABHUBATH MEKIY
co0Ol OCHOBHBIE CTAJHUUA HBOJIOLUU
YEJIOBEKAa: XPOHOJOTMYECKUH BO3paCT,
apeaJl  paclpOCTpaHEHUs, 00BEM
TOJIOBHOTO MoO3ra, 00pa3 >KH3HU U

opyaus TpyJa




2.7 | YenoBedeckre pacsl

YenoBeueckue pachl. OcCHOBHBIC

PaCKpBIBaTI) COACPIKAHUC TCPMHHOB

MPEICTaBUTENICH YEIOBEYECKUX pac K
YCJIOBUSIM CYIIECTBOBaHUS. EIMHCTBO
YEJI0BEYECKUX pac. Kputuka

COMAJIbHOI'O JapBUHMU3MA U pacru3ma.

Hemoncmpayuu:

Tabnuywvl u cxemol: «YenoBeueckue
pacb»

u IPUPOIHBIC OoNpIIME  pachl:  €BPONECOMIHAS W TOHATHM:  pacel, pacoreHes,
ajanTalyy yeJoBeKa (eBpasuiickas), HErpo- COILMAJITAPBUHU3M, pacusm,
aBcTpajionjHasi  (PKBaTOpHUabHAs), MeTucanusa.  XapakTepu3oBaTh U
MOHTOJIOU THAS (a3matcko- CpPaBHUBATH pecTaBuTeNen
aMepuKaHCKasi). YeJIOBEUECKHX pac,
YepTol MPUCIIOCOOJICHHOCTH | pacKpbIBaTh TMPUYUHBI U MEXaHHU3MBbI

pacoreHesa, MEpPeYUCIIATbh U MPUBOAUTH
OpUMEPBI IPUCIIOCOOIEHHOCTH YEJIOBEKa
K YCIIOBHSIM Cpelbl, IpUMEpPHI
IPUCIOCOOUTENIBHOTO 3HAYEHHS PACOBBIX
PU3HAKOB.

Jloka3pIBaTh €AUWHCTBO BuJga Homo
sapiens, HAy4YHYI0 HECOCTOSITCIBHOCTh
pPacoOBBIX TEOPUU, WIEW COLMAIBHOIO
JIApBUHU3MA U pacu3ma

HToro yacos mo teme




Tema 3. Opranu3msl U OKpY Kamoas cpeaa

3.1 | DkoJyorus Kak Hayka 1 DKoJIOrus Kak HayKa. 3a/1aud U paszeiibl | PackpbiBaTh COJEpKaHHE TEPMHHOB U
DKOJIOTUH. NOHSATHMN: JKOJIOTHS, IIOJIEBBIE
MeTo1bl 3KOJIOTUYECKHUX HCCIIEIOBAaHUM. | HAOJIOIeHMUS], DKCIIEPUMEHTHI,
DKOJIOTHYECKOE MUPOBO33pPEHUE | MOHUTOPUHT  OKPYKAIOLIEH  CPEAbL,
COBPEMEHHOTO YeJIoBeKa. | MOJEIUPOBAHMUE, JKOJIOTUYECKOE
Hemoncmpayuu: MHPOBO33PEHNE.
Ilopmpemui: A. I'ymOonbar, K. Ilepeuncnars 3amauu  dKonOruu, €€
@. Pynbe, 3. ['ekkenb. pas3zeiibl U CBA3U C IPYTMMU HAyKaMu.
Tabnuysl u cxemor: xapta «IIpupoaabie | XapakTepu3oBaTh METO/BI
30HBI 3EMIIN» JKOJIOTMYECKUX UCCIEAOBAHUN

3.2 | Cpensl oOuTaHus u 1 Cpenbl oOuTaHusi OPraHu3MoOB: BoJiHasA, | PackpbIBaTh cojiepkaHEe TEPMUHOB

HKOJIOTUYECKUE
(bakTopsl

Ha3CMHO-BO3AylIHAA, ITIOYBCHHAA,

BHYTpHU- OpraHU3MEHHas.
OKoJjioruyeckue pakTopsbl.

Krnaccudukanys 5K0J0ru4ecKux

W TOHATHH: cpema  oOuTaHwus,
HKOJIOTUYECKHUE (bakTophl,
OMOJIOTUYECKHI ONTHUMYM,

OTpaHUYMBAIOIIUN (JIUMUTHPYIOTUH)




dakTOopoB: abUOTHYECKHE, OMOTUUECKUE U
AQHTPOITOTCHHBIE.

JlerncTBUE SKOJIOTUYECKUX

(hakTOpOB Ha OPraHU3MBI.
Jemoncmpayuu:

Tabauyer u cxemvt: «Cpenbl oOUTaHUS
OpTraHU3MOB»

dakTop.

XapakTepu3oBaTh yCJIOBHS cpen
oOuTaHud OpPraHNU3MOB;
KJacCu(UIMPOBATh M XapaKTepU30BaTh
AKOJIOTHYECKHE (DAaKTOPBI: AOUMOTHIECKHE,
OMOTUYECKHE u aHTPOTIOTCHHBIE.
OnuceiBaTh JEUCTBUE HDKOJIOTMYECKUX
dbakTOopoB Ha OpTraHU3MBI.
XapakTepu3zoBaTh OCOOECHHOCTH
CTpPOCHUS u KU3HEAECATEIbHOCTU
pacTeHHil W JKUBOTHBIX PAa3HbIX CpEll
obuTaHus




3.3

AOUOTHYECKHE
bakTOpbI

AOuoTrnyeckue (baKTOpHI: CBET,

TeMITepaTypa, BJI&XKHOCT.
®doTonepuoauzm.IIpucnocodnenus
OpPraHu3MOB K JICHCTBUIO a0MOTUYECKUX
¢dakTopoB. buonornueckue puTMEI.
Jemoncmpayuu:

Tabauywl u cxemwvi: «DOTOTIEPUOTUZIMY.
Jlabopamopnuvie u npakmuueckue

pabomul:
JlabopaTtopHas pabota Ne 3.

«Mopdonoruueckue 0COOEHHOCTH
pacTeHuM M3 pa3HbIX MECT OOUTAHUSY.
Jlabopatopnast pabota Ne 4. «Bnusuaue
CBETa Ha POCT M Pa3BUTHE UYEPEHKOB
KOJICyCa»

PackpbiBaTh copepkaHre TEPMHUHOB U
TOHATUN: aOMOTHYECKUE (PaKTOPHI,
dboToneproiu3M, OMOJIOTHIECKUE
PUTMBI.

AHaIM3UPOBATH NENCTBUE CBETa,
TEMIIEpaTypbl, BIAXKHOCTH Ha OPraHU3MBbI
" IIPUBOJIUTH IPUMEPBI
IPUCIIOCOOIEHHOCTH OpPraHU3MOB.
[IpoBoauTh OHONOrHMUECKHE HAOTIOACHMS
U 0QOPMIIATH PE3yJIbTaThl MPOBEAEHHBIX
HaOJII0IeHU




3.4

buotnueckue
bakTOpbI

buotnueckue (haKTOPHI. Bubr
OMOTHYECKUX B3aUMOJIEHCTBHIA:
KOHKYPEHITUS, XUIITHUYECTBO, CHMONO03 U
ero gopmsl. [1apazutusm, kooneparus,
MyTyajn3M, KOMMEHCAIU3M
(KBapTUPAHCTBO, HAXJICOHUYECTRBO).
AMeHcanu3M, HeUTpaJiu3M. 3HaYEHUE
OMOTHYECKUX

B3aMMOJECHUCTBUA JUISl CYIIIECTBOBAHHUS

OpPraHU3MOB B IPUPOJTHBIX COOOIIECTBAX.
Jemoncmpayuu:

Tabauywvl u cxemol: «lIuieBwie STy

PackpeiBaTh conepxkaHue TEPMHUHOB
U TOHATHI: OMOoTHYECKHE (PaKTOPHI,
XUIHUYECTBO, Mapa3uTu3M,
KOHKYPEHIUsI, MyTyalu3M, CHMOHO03,

KOMMCHCAJIN3M, H&XHC6HH‘1€CTBO,

KBapTUPAHCTBO, aMEHCAJIU3M,
HEUTpaIU3M.
Xapakrepu3oBaTb OnoTUYecKue

(haKTOPHI ¥ BUJIBI B3aMMOOTHOIIICHUH
MEXIy OpraHu3Mamu; TMPUBOIUTH
MIPUMEPBI B3aMMHOMU
IPUCHOCOOJIEHHOCTH  OPraHU3MOB.
CpaBHUBaTh MEXIy COOOW BHUIBI
OMOTHYECKUX B3aNMOJIECHUCTBUU
OPTraHu3MOB




3.5

IKOJIOTUYECKHUE
XapaKTePUCTUKU
BU/JIA U TTOIYJISIIUNA

DKOJIOTUYECKUE XapaKTePUCTUKHU
nonyysinud. (OCHOBHBIE TIOKa3aTenlu
MOMYJISIIIUN: YUCIICHHOCTh, IIJIOTHOCT,
POXKIaE€MOCTh, CMEPTHOCTb, MPUPOCT,
Murpanus. JluHaMHuKa YHCIEHHOCTH
MOMYJISIIIUU U €€ PETYJIIALIUS.
Jemoncmpavyuu:

Tabnuyer u cxemwr: «llomymsiumy,
«3aKOHOMEPHOCTH POCTA YUCICHHOCTHU
NONYJIAIUU ~ UHPY30pUH-TYPETBKI.
Jlabopamopnsle u npakmuueckue
pabomot:

PaCKpBIBaTI) COACPIKAHUC TCPMHUHOB U
TTOHSITUI: nomyJjeinus, 4YHUCJICHHOCTD,
IJIOTHOCTb, POKAACMOCTb, CMCPTHOCTD,
IMpUpPOCT, MUI'panusd, JUHaMHUKa
YHUCJICHHOCTH IIOITYJIALINHA.

XapakTepu30BaTh OCHOBHBIE MOKA3aTENH
U DKOJIOTUYECKYIO CTPYKTYPY
MOMYJISIIIUN; ONMCHIBATH MEXAHU3MBI
PEryJISIlIUU YUCICHHOCTH TOMYJISIINI

ITpakTuueckas pabora Ne 2. «ITogcuér
TUIOTHOCTH TOMYJISIUI pa3HbIX BUOB
pacTeHui»

NToro yacos 1o teme

5

Tema 4. Coo0111€cTBa M DKOJOTHMYECKHE CHCTEMBI




4.1 | CoobmiecTBa Co00111eCTBO OpPraHu3MOB — OMOIICHO3. PackpriBath conepkanne TEPMUHOB U
OpPraHu3MOB CTpykTypsl OwWoOIle HO3a: BHIOBasd, NOHATUN: OWOIICHO3, DKOCHCTEMA,
IPOCTPaHCTBEHHAS, Tpoduueckas OMOreoneHo3, BU/JIBI-IOMUHAHTHI,
(mumeBas). Buabl-moMUHAHTHI. JKOJIOTMYECKas HUIIIA.
Css13u B Ouonenose. Jemoncmpayuu: XapaKkTepr3oBaTh OuoIEeHO03
Tabnuyvr u cxemor: «llumeBsie 1eTNY, (Co00111ECTBO), €ro BHIOBY1O,
«bHOILIEHO3: COCTaB U CTPYKTYPa». MPOCTPAHCTBCHHYIO U TPOPUICCKYIO
Obopyodosanue: MOICIb-aNTUTUKALINS CTPYKTYPBI.
«Tunuunbie OMOLIEHO3BIY; TepOapuit OOBACHATH poib KOMITOHEHTOB
«PacTuTenpHBIC COOOIIECTBAY; OWolleHO3a B TOMJCPKAHUH €TI0
KOJUTEKITHS «broTieHo03» CTPYKTYpPhl H  CYIIECTBOBAaHHUS Ha
onpenenéHHon Tepputopun. OOBICHATH
OMOJIOTUYECKUNA CMBICT SPYCHOCTH M
JIMCTOBOM MO3AaUKH. CpaBHUBATH
KOMITOHEHTHI OMOIICHO30B, UX BUOBYIO,
POCTPAHCTBEHHYI0O H  TPO(DUUECKYIO
CTPYKTYPBI, CBSI3U MEXIY OpraHu3MamMu
4.2 | DKOCUCTEMBI u DKOJIOTUUECKHE CUCTEMBI (IKOCUCTEMBI). | PackpbIiBaTh cojep:kaHUe TEPMUHOB U

3aKOHOMCPHOCTH HUX

CYIIECTBOBAHUS

IToHsTHE 00 DKOCHUCTEME U
OHOreO0IEHO3E.
DYHKITMOHATBHBIC KOMITOHEHTBI

IIOHATHH: DKOCHCTEMa, OMOICOIICHO3,
TIPOYIICHTHI, KOHCYMEHTHI, PEAYIICHTHI,
TpopudecKue ypoBHH, MUIIICBAsT




9KOCHUCTCMBI: ITPOAYLCHTBI, KOHCYMCHTBI,

PEAYLICHTHI.
KpyroBopoT BemiecTB U MOTOK SHEPTUU B
AKOCUCTEME.

Tpoduueckue (uIIEeBHIC) YPOBHHU
AKOCHCTEMBI. [IUIIeBbIE UENU U CETH.
OCHOBHBIE MMOKA3aTENH 3KOCUCTEMBI:
O6uomacca, MpoyKIus. IKOJIOTHIECKUE
MUPAMUJIBL: IPOAYKIIUU, YUCIICHHOCTH,
o6uomaccel. CBOMCTBA HKOCUCTEM:
YCTOMYUBOCTD, CAMOPETYJIALINS,
pa3BUTHE.

Cykueccus.

Hemoncmpauuu:

Ilopmpemui: A. [Ix. Tencnu, B.
H. Cyxaués.

Tabauywl u cxemol: «IIpupoaHbie
coobmecTBay, «llenu muTaHusay,
«DKOJIOTUYECKask TUPAMUIa

[IETb U CETh, SKOJIOTUUECKUE MUPAMHUIBI,
O6uomacca, MPOIYKIHS, CYKIIECCHSI.
XapakTepru30BaTh CBOMCTBA SKOCUCTEMBI
(e€ crmocOOHOCTh K ITTMTEIIBHOMY
CaMONoIeP>KaHUI0, OTHOCUTEIHLHO
3aMKHYTBIN KpyTrOBOPOT BEILIECTB,
HEOOXOMMOCTb IIOTOKA YHEPTHH).
CpaBHUBaTh NaCTOUIIHBIE U IETPUTHBIE
NUIIEBbIE LIEH, TPO(PUIECKUE YPOBHU
HKOCUCTEMBI.

Pa3znuyats nupamMuabl IpOAYKIINH,
NUPAMU/IBl YUCIIEHHOCTH U TUPaMU/IbI
OMOMacCHhl.

CocTaBasTh UENH U CETH MTUTAHUS.
[IepeuncnsaTh CBOKMCTBA SKOCUCTEM:
YCTOMYUBOCTD, CAMOPETYJIAIINS,
pa3BUTHE (CYKIIECCHS).

OnuchiBaTh MEXaHU3M TOICPIKaHUS
PaBHOBECHS B 9KOCUCTEMAX.

XapakTepu3oBaTh CYKIIECCUH, BISABIISTh
IPUYMHBI U O0IIME 32aKOHOMEPHOCTHU
CMEHBI 3KOCHCTEM




4.3

IIpuponnsie
OKOCHCTEMBI

[IprponHbIE S5KOCUCTEMBI.

DKOCUCTEMBI PEK M 03€Ep.
DKocHucTemMa XBOMHOIO WA
IMPOKOJIMCTBEHHOIO JIeCa.

PackpriBaTh copepkanrie TEPMUHOB H
ITOHSITHI: BOJAHBIE DKOCUCTEMBI,
OMOTeOTICHO3bI, (PUTOTUTAHKTOH,
300ILUTAHKTOH, OEHTOC, TYMYC.

Jemoncmpayuu:
Tabnuywvt u cxemol: «IKOCUCTEMA
IUPOKOJUCTBEHHOTO aecay,

«IKOCHCTEMa XBOMHOTO JIecay,
«bHoLeH03 BogoEMay.

Obopyodosanue: TepOapUU U KOJIJICKIIUU
pacTEeHU U )KUBOTHBIX,
MIPUHAJICKAITUX K Pa3HbIM
AKOJIOTMYECKUM TpynnaM OJHOTO BUJIA

[IpuBOANTH MPUMEPHI PUPOTHBIX
JKOCHCTEM CBOEU MECTHOCTH.
CpaBHHBaTh HA3€MHBIE U BOJIHBIE
AKOCUCTEMBI; OpPraHU3MBbl, 00pa3yIoue
pasHble TpO(hUUECKHE YPOBHU




4.4 | AHTpOIIOTEHHbIE AHTPONOT€HHBIE SKOCUCTEMBI. PackpbiBaTh cojiep;kaHuE TEPMUHOB U
9KOCHCTCMBI ATpPO3KOCHCTEMBI. MIOHATUH: aHTPOIIOT€HHAsI DKOCUCTEMA,
YP603KOCI/ICT6MH. buosornueckoe n arpodKocHucTeMa, yp603KOCI/ICTeMa’
X031 CTBEHHOE 3HAYCHUE oropaszHooOpasue.
arpodKOCHUCTEM U YpOOIKOCHUCTEM. XapakTepu3oBaTh arpO’KOCUCTEMBI U
buopasznoobpasue kak paxtop ypOO3IKOCUCTEMBI, 0OCOOCHHOCTH UX
YCTOMYUBOCTU SKOCHCTEM. CYIIECTBOBAHMUSI.
CoxpaHeHue OMOJIOTUYECKOTO [IpuBOUTH MpUMEPHI AHTPOIOTEHHBIX
pazHooOpa3usi Ha 3emiie. SKOCHCTEM CBOEU MECTHOCTH, ONIUCHIBATH
Jlemoncmpayuu: UX BUJIOBOM COCTaB U CTPYKTYPY.
Tabnuyvt u cxemvl. «ATPOLIEHO3Y. CpaBHUMBATL COCTAB M CTPYKTYPY
Obopyodosanue: xomekuusa «Bpenurenu HPHPOIHBIX SKOCHCTEM H
BAKHEHMIIINX CENBbCKOXO3ANCTBEHHBIX | A POYKOCHCTCM, ATPOSKOCUCTEM 1
KYIBTYD ypOosKocHUCcTEM
4.5 | buocdepa — VYuenue B. 1. Bepuanckoro o 6uocdepe. | PackpeiBaTh copepkaHue TEPMHUHOB U
riio0aabHast ['panuiipl, cocTaB U CTPYKTypa

IKOCHUCTEMA 3EMJIIH

ouochepsnl. JKuBoe BEIIeCTBO B €T0
¢ynkunu. OcobeHHocTH Orocdepbl Kak

NOHATHI: Ouocdepa, )KUBOE BEIIECTBO,
JTUHAMUYECKOE PAaBHOBECHE.
OuenuBath BkJaa B. . BepHajickoro




I7100aJIbHON SKOCUCTEMBI.
I[I/IHaMI/I‘IGCKOC PaBHOBCCHUC U 06paTHa51

CBsI3b B OMocdepe.

Jemoncmpayuu:

Ilopmpemuwi: B. 1. Bepnaackuid.
Tabauywl u cxemwvr: «OOWAs CTPYKTYypa
o6uocdepni», «PacrpocTpaneHnue KU3HUA
B Onocdepe», «O30HOBBIN IKpaH
o6uochepn»

B CO3/IaHME yUeHHs o Ouocdepe.
XapakTepr3oBath coctaB buochepsi,
(bYHKITUHU KUBOTO BEIecTBa Onochepbl
U OTIpeIeIIITh (Ha KapTe) 00J1acTh €ro
HanOOJIBIIIEr0 PACIIPOCTPAHCHUSL.
[IpuBOANTH MPUMEPHI IPOSIBICHUS
GbyHKIUNA )KUBOTO BEECTBAa OHOChEPHI,
OMOTEOXUMHUYECKOU eATETbHOCTH
YEJIOBEKa.

[Tepeuncnsarb ocobeHHOCTH OHOC(epbl
KaK I100aJIbHOM 3KOCHCTEMBI 3eMIIH

4.6

3aKOHOMEPHOCTH
CYIIECTBOBAHUS
o6uocdepol

Kpyrosoports! BemecTs u
OMOreOXUMHUYECKHUE LIUKIbI 3JIEMEHTOB
(yraepopa, a3ota).

3oHanbHOCTH Ouochepnl. OCHOBHbBIE
OouoMsl cymu. emoncmpayuu:

Tabauyer u cxemwvr: «KpyroBopot
yriepoaa B onocdepe», «Kpyroropot
az0Ta B IPUPOE»

PackpbiBaTh copepKaHHe TEPMHHOB U
HNOHATHI: ENOCTHOCTh Onochepsl,
KPYTOBOPOT BEIIECTB,
OMOTCOXUMUYECKHUE ITUKITBI
9JIEMEHTOB, 30HAJILHOCTH OHOCchepHl,
OMOMBI.

OnuceiBaTh KPyroBOPOT BEIIECTB,
OMOTCOXMMHUCCKHE ITUKJIBI a30Ta U
yraepoja B onocdepe.

OOBSCHATh MPUYMHY 30HATBHOCTH
ouocdepsl. [lepeuncnsarsb u

XapaKTEpPU30BaTh OCHOBHBIE OMOMBI
CyIIH 3eMIIH




4.7

YesroBeuecTBO B
ounocdepe 3eminu

YenoeuecTBo B Ouochepe 3emiu.
AHTpOTIOTEHHBIC W3MCHCHUS B
ouocdepe. I'modbanpHbIC

PaCKpBIBaTI) COACPKAaHUC TCPMHUHOB U
TTOHSITUM: AHTPOIIOI'CHHBIC N3MCHCHUSI,
AKOJIOTUYCCKUU KpHU3HcC, r7100aJIbHEIC

AKOJIOTUYECKUE MPOOTIEMBI.
Jemoncmpavyuu:

Tabauywl u cxemwl: «lIpumMepHbie
AHTPOIIOI€HHBIC BO3JICHCTBHS HA
npupoay», « Baxxnenire nCTOYHUKA
3arpsA3HEHMS BO3yXa U TPYHTOBBIX
BO», «IlouBa — BakHeHIIas
cocTaBisitoas onochepbn, «PakTopbl
Jerpagannu nouBy, «llapHuKoBbIi
ahdexT», «PakTopbl paIHOAKTUBHOTO
3arpsizHeHus: onochepn»; Kpacnas
kHura P®, n300pakeHus OXpaHsIeMbIX
BUJIOB PACTEHHUI U KUBOTHBIX

poOJIEMBI.
XapaktepusoBath OHOChHEpHYIO pOJh

YeloBeKa.
[IpuBOANTE IPUMEPHI AHTPOTIOTEHHBIX
U3MEHEHUM B Onocdepe.

OueHuBaTh MOCIEACTBUS 3arpsi3HEHUS
BO3/IYILIIHOM, BOJTHOM CpE€Jibl, U3BMECHECHUS
KJIUMaTa, COKpaIieHus 0nopazHooOpas3us.
dopMyIHpOBaTh COOCTBEHHYIO MO3UITHIO
II0 OTHOIICHHIO K TJIOOAJBHBIM H
PETHOHAIBHBIM HKOJIOTUYCCKUM
npobjieMaM, apryMEHTHPOBAaTh CBOIO
TOYKY 3pEHUSI.

Ha3piBaTh nmprurHbI NOSABICHUS
IIPUPOAOOXPAHHOUN ITUKH,
pacKpbIBaTh 3HAYEHHUE MpOorpecca s
MIPEOIOJIEHUS YKOJIOTHYECKOTO
KpH3nca




4.8 | CocymiecTBOBaHHE
IPUPOIBI U
YyeJI0BEYECTBA

CocymiecTBoBaHUE NPUPOJIBI U
yenoBeuecTBa. CoxpaHeHHe
Ouopa3zHooOpa3us Kak OCHOBA
ycToitunBocTu 6nochepsl. OcHOBa
paIOHAIBHOTO YIIPABJICHHSI
MIPUPOTHBIMH PECYPCAMH U UX
HCIOJIb30BaHue. JOCTIKEHHS OHOJIOTHHI
¥ OXpaHa IPHUPOJIBI.

PackpriBath conepxkaHue TEPMUHOB U
MOHATHUM: paLMOHAIBLHOE
IPUPOJIONIONIB30BAHUE,  YCTOMYUBOE
pa3BUTHE, KOIBOJIIOLHSA.
XapakTepu30BaTh PALIMOHAIBHOE
VCTIOJIb30BaHUE MPUPOJIHBIX PECYPCOB;
OCHOBHBIE TIOJIOKEHUSI KOHLETIAN

YCTOﬁqHBOF O PAa3BUTHUA

Jemoncmpayuu:

Tabauywl u cxemwi: «buochepa u
YEJIOBEK

HToro yacos 110 Teme 9
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO 34

YACOB 110
I[TPOI'PAMME




KaJIeH)IapHO — TeMaTHYeCKHIi IJIaH 0 OMOJIOTuH

[Tpunoxxenue 1

Koua- DJIeKTPOHHBIH pecypc ¢ IIpumeyanue
Jlata nposenenus BO yKa3aHueMm miatgopmsi (B ToM (BBeeHHe
4acoB YycJie PH AUCTAHIIMOHHOM JAMCTAHIIMOHHOT O
Ne o0y4yeHUMn o0y4eHHs
Tema ypoxka y ) y ’
n/n KapaHTHH,
Mnan ®akT O0TMEHA 3aHATHIi
W3-32 HU3KHX
TeMIIepaTyp)
1 1 buonorus — Hayka 0 3KMBOM MUpE. http://www.gnpbu.ru/web_resurs/Est
estv_nauki 2.htm.
2 1 MeToapl OMONOTHYECKUX UCCIIEIOBAHMUIA. http://www.fcior.edu.ru/
3 1 OO0mrre cBOWCTBA )KUBBIX OPTaHU3MOB. www.edios.ru
4 1 Muoroo6pasue GopM KHU3HH. www.km.ru/education
5 1 O06o0011IeHre ¥ CHCTEMAaTH3aIMK 3HaHUH Mo Teme | Www.km.ru/education
«O0uMe 3aKOHOMEPHOCTH YKU3HI»
6 1 MHoroo0pasue KIETOK. www.bio.1september.ru
7 1 XUMHYECKUE BELIECTBA B KIETKE. www.bio.lseptember.ru
8 1 CrpoeHue KIeTKH. http://school-collection.edu.ru/)
9 1 OpraHouibl KIIETKU B UX (QyHKITHH. http://www.fcior.edu.ru/
10 1 OOMeH BelecTB — OCHOBA CYIIECTBOBAHUS www.edios.ru

KJICTKH.
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11 Buocunres 6enka B )KUBOM KIIETKE. www.km.ru/education

12 BuocuHTe3 yrieBomoB — GOTOCHHTES. www.km.ru/education

13 OO0ecrnieyeHue KIECTOK YHEPTUCH. http:// www.gnpbu.ru/web_resurs/Est

estv_nauki 2.htm.

14 Pa3MHOXeHHUE KIIETKHU U e€ )KU3HSHHBIN IUKI.* | Www.bio.1september.ru

15 O0o01IeHre ¥ cucTeMaTu3aly 3HaHui mo Teme | Www.bio.1september.ru
«3aKOHOMEPHOCTH JKH3HHU Ha KIICTOYHOM
YpPOBHE»

16 OpraHu3m — OTKpPbITast )KHUBasi CUCTEMaA http://school-collection.edu.ru/)
(6bmocucrema).

17 BakTepuu U BUPYCHI. www.edios.ru

18 PacTtuTenbHbI OpraHu3M U €ero 0OCOOCHHOCTH. http://www.fcior.edu.ru/

19 MHoroo0pa3ue pacTeHH 1 3HaYeHUE B www.km.ru/education
pUPOJIE.

20 OpraHu3msl apcTBa rpuOOB U JIMIIAHHUKOB. www.km.ru/education

21 JKuBOTHBIN MUp M €r0 0OCOOEHHOCTH. www.bio.1september.ru

22 MHoroo0pasue KUBOTHBIX. http://school-collection.edu.ru/)

23 CpaBHEHUE CBOMCTB OpraHU3Ma YeJI0BeKa U www.edios.ru
KMBOTHBIX.

24 Pa3MHOKeHHE KUBBIX OPraHU3MOB. www.bio.1september.ru

25 WnauBuayansHOE pa3BUTHE OPraHU3MOB. http://www.gnpbu.ru/web_resurs/Est

estv_nauki 2.htm.
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26 OO6pa3oBaHue MOJOBBIX KJIETOK. Meio3. www.km.ru/education

27 M3yuenne MexaHu3Ma HacjIeICTBCHHOCTH. www.km.ru/education

28 OcHoBHBIE 3aKOHOMEPHOCTH HacaeacTBeHHoct | http://school-collection.edu.ru/)
OpraHM3MOB.

29 3aKOHOMEPHOCTH U3MEHUHNBOCTH. * | http://www.fcior.edu.ru/

30 HacnencrBeHHass N3MEHUYUBOCTb. * | www.edios.ru

31 OCHOBBI CEJICKIIUN OPraHU3MOB. http://school-collection.edu.ru/)

32 O0o001IeHre U cucTeMaTU3aluy 3Hanuil o reme | http://www.fcior.edu.ru/
«3aKOHOMEPHOCTH KU3HHU HA KIIETOYHOM
YpPOBHE»

33 [IpencraBneHre 0 BOSHUKHOBEHUY JKU3HH Ha www.edios.ru
3emiie B HCTOPUH €CTECTBO3HAHHUSL.

34 CoBpeMeHHBIE TIPEJICTABICHUS O www.bio.1september.ru
BO3HMKHOBEHHUHM KHM3HU Ha 3eMIIe.

35 3HaueHue POTOCHHTE3a U OMOJIOTUIECKOTO www.km.ru/education
KPYTOBOPOTA BEIISCTB B PA3BUTHUH JKU3HH.

36 DTarnsl pa3BUTHUS KU3HH Ha 3eMIle. http://school-collection.edu.ru/)

37 Wnen pa3BUTHS OPraHUIECKOTO MUPA B http://www.fcior.edu.ru/
Ounonorumu. .

http://charles-darvin.narod.ru/

38 Yapn3 JlapBuH 00 3BOJIOIUN OPTaHUIECKOTO www.edios.ru
MHpa. http://charles-darvin.narod.ru/

39 CoBpeMeHHBIE TTPEICTABICHUS 00 YBOTIOIUN http://www.gnpbu.ru/web_resurs/Est
OpPraHMYECKOT0 MHpA. estv_nauki 2.htm.

www.bio.1lseptember.ru
40 Bun, ero xpurepuu u CTpyKTypa. www.km.ru/education
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41 [poueccrl 0Opa3oBaHMs BUIOB. http://school-collection.edu.ru/)
42 Makpo3BOTIOIHS KaK IIPOLECC MOSIBICHHS http://www.fcior.edu.ru/
HAJBUOBBIX IPYIII OPraHU3MOB. )
ABHA py P http://charles-darvin.narod.ru/
43 OCHOBHBIE HAIPaBIICHHUS SBOJIIOLINH. www.edios.ru
44 [TprMepbI SBOTIOIMOHHBIX MPEOOPA30BAHMIA www.bio.1september.ru
KHBBIX OPTaHU3MOB. http://charles-darvin.narod.ru/
45 OCHOBHBIE 3aKOHOMEPHOCTH JBOJIIOLIHH. * | http://school-collection.edu.ru/)
46 YenoBek — MpeICTaBUTENb )KHBOTHOTO MUPA. http://www.fcior.edu.ru/
47 DBOITIOIIMOHHOE MTPOUCXOKIICHNE YEITOBEKA. www.edios.ru
48 DTallbl BOIIOLMHY YEIOBEKA. www.bio.lseptember.ru
49 DTallbl BOIOMHY YEIOBEKA. http://school-collection.edu.ru/)
50 UYenoBedeckue pachl, UX POJCTBO U http://www.fcior.edu.ru/
MPOUCXOKICHHE.
51 Yenosek kak xutenb Onochepsl. BrusHue Ha www.edios.ru
IPUPOY 3EMIIH.
52 O0001IeHrE U cCUCTEMATU3AalMK 3HAHMN 0 TeMe | WWw.bio.1september.ru
«3aKOHOMEPHOCTH TIPOUCXOKACHUS U PA3BUTHS
JKA3HU HA 3eMJIIE»
53 VcnoBus xKU3HA Ha 3eMIIE. www.km.ru/education
54 OO61mmue 3akoHbI IeHCTBUS (aKTOPOB CpelIbl Ha http://school-collection.edu.ru/)
OpPTaHM3MEI.
55 [IpucnocobaeHHOCTh OPraHU3MOB K JIEHCTBHIO http://www.fcior.edu.ru/

(hakTOpOB CpeIbI.



http://school-collection.edu.ru/
http://www.fcior.edu.ru/
http://charles-darvin.narod.ru/
http://www.edios.ru/
http://www.bio.1september.ru/
http://charles-darvin.narod.ru/
http://school-collection.edu.ru/
http://www.fcior.edu.ru/
http://www.edios.ru/
http://www.bio.1september.ru/
http://school-collection.edu.ru/
http://www.fcior.edu.ru/
http://www.edios.ru/
http://www.bio.1september.ru/
http://www.km.ru/education
http://school-collection.edu.ru/
http://www.fcior.edu.ru/

56

buoTtnueckue cBs3u B mpupoe.

www.edios.ru

57 B3anMOCBsI31 OPraHU3MOB B TIOIYJISIHH. www.bio.1september.ru

58 OYHKINOHUPOBAHHUE ITOIYJIAIUI B IPUPO/IE. http://school-collection.edu.ru/)

59 [IpupoaHoe cooOrecTBO — OMOTEIEHO3. http://www.fcior.edu.ru/

60 buoreoneHo3bl, 3K0cucTEMBI U OHOchepa. www.edios.ru

61 buoreorieHo3b1, 3k0cKcTEMBI H OHochepa. www.bio.1september.ru

62 Pa3ButHe ¥ CMEHA IPUPOIHBIX COOOIIECTB. www.km.ru/education

63 MHuoroo6pasue OHOreoeH030B (IKOCUCTEM). http://school-collection.edu.ru/)

64 OCHOBHBIE 3aKOHBI YCTOWYHBOCTH KHUBOU http://www.fcior.edu.ru/
TPUPOIBL.

65 Dkonorudeckue mpodiaemsl B brocdepe. * | www.edios.ru
OxpaHa mpUpOIbL.

66 Dkonorudeckue mpodiaemsl B brocdepe. www.bio.1september.ru
OxpaHa MpUPOIBI.

67 O06001IeHre U cUCTEMATU3allMK 3HAHMK o Teme | Www.Km.ru/education
«3aKOHOMEPHOCTH B3aUMOOTHOIICHHHA
OPTaHM3MOB M CPEJIBD)

68 pes3eps
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JIucr koppexkuuu

Jlara

Conep:xkanue n3MeHeHUil

IIprnynHa (HOPpMAaTHUBHBIN
aKT, 3aKP eI IO
W3MEHEeHHUA)

IIpuMmeuyanue






