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MOSACHUTEJBHASA 3AIINCKA

[Iporpamma mo yduebHOMY mpeamery "buomnorusa" (mamee - Owomnorus) Ha
ypOBHE cpenHero oluiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX TIOJIOKEHUH (eepanbHOi paboueii mporpaMmbl BOCIIUTAHUA.

YuaeOuslii npeamer «buonorusi» yray6nénnoro ypoBHs usydenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeaMeTHou obnactu «EcrecTBeHHO-
HayuHble mpeameTb». CormacHo mnonoxkenusMm PIOC COO mnpoduiibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha yriayOJEHHOM YPOBHE, SIBJISIOTCS CIIOCOOOM
mupdepeHnmanmu  00ydeHUST Ha YPOBHE CpeAHEro oO0Iero oOpa3oBaHUS U
MPU3BAaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXJIy OCHOBHBIM OOIIKUM, CpPEeAHUM
o01mM, cpeHUM MpodhecCHOHANTBHBIM U BBICIIUM OoOpa3oBaHueM. B To ke BpeMs
KOKIBIM M3 JTHUX Yy4eOHBIX MPEAMETOB JOJDKEH OBITh OPHEHTHPOBAH Ha
MPUOPUTETHOE PEIICHHE O00pPa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/1a4, CBSI3aHHBIX C MpodopUeHTaIUeld OO0ydYaroUUXCsi U CTUMYJIMPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTM HAy4yHOI'O 3HAHUA, CBA3aHHOTO ¢ OMOJOTrueH,
MEJIULIMHOM, KOJIOTUEHN, TICUXOJIOTUEN, CIIOPTOM HIJIM BOCHHBIM JIEJIOM.

[Iporpamma no ydebnomy mpeamety "buonorus" naér npeacraBieHUE O
eI M 3aJadax HM3ydeHus ydyeOHoro mpenmera «buonorus» Ha yriayOnéHHOM
YpOBHE, onpeaessieT o0si3aTesibHOe (MHBAPUAHTHOE) IPEAMETHOE COAEpKaHue, ero
CTPYKTYpUpPOBAaHHME [0 pas3fenaM M TeMaM, paclpeleleHue Mo Kiaccawm,
PEKOMEHIyeT MOCIEA0BATeIbHOCTh M3Y4YeHHs YYEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tpollecca,
BO3pPACTHBIX OCOOEHHOCTEe oOyuwaromuxcsi. B mporpamme mno Ouosoruu
peanu3oBaH MPUHIUIT TPEEMCTBEHHOCTH C M3y4YCHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero  oOpa3oBaHusi, Oyaromaps 4YeMy  IPOCMATpPUBACTCS
HAMpaBJICHHOCTh HA  TMOCJEAYIONIee pa3BUTHE  OHOJOTUYECKUX  3HAHUMH,
OpPUEHTUPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYUYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEACTAaBICHUH O 370pOBOM 00Opa3ze >XKU3HHU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKalollel mnpupoaHou cpeae. B
mporpaMme Mo OMOJIOTMU TakKe IMOKa3aHbl BO3MOXHOCTH YYEOHOro mpeaMera
«buonorusiy B peammzaruu  TpedboBanuii PI'OC COO k mnIaAHUPYEMBIM
JUYHOCTHBIM, METANpEJIMETHBIM U TPEAMETHBIM pe3yJibTataM OOy4YeHHS U B
GbopMUPOBAHUM OCHOBHBIX BHJIOB y4e€OHO-IO3HABATEIIBHOW  JEATEIbHOCTU
OOy4JaromMXcsi MO OCBOCHHIO COJEPKaHUS OHOJOTHYECKOrOo 0Opa3oBaHUs Ha
YpOBHE cpeaHero o0miero oopa3oBaHus.

VYuebnsiii npeamer «buosorusy Ha ypoBHE cpeaHEro o0Iero oopa3oBaHUs
3aBepiiaeT OMOJIOTMYECKOEe O00pa3oBaHME B IIKOJE MW OpPUEHTHUPOBAH Ha



pacimiMpeHre U yriayOsjeHue 3HaHMM OOYyYaroIIMXCs O KMBOM MPUPOJE, OCHOBAX
MOJICKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, SMOPUOJIOTUM U OWOJIOTUM Pa3BUTHA,
TeHETUKH, CEJICKIIUN, OMOTEXHOJIOTUH, SBOIIOIIMOHHOTO YUCHHS U SKOJIOTHH.

N3yuyenue yudeOHoro mpeamera «buonorus» Ha YIrIIyOJIEHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIMUXCA K MOCIHEAYIOIMIEMY IOIYyYEHUIO
Ouosiorn4eckoro  oOpa3oBaHUsT B  By3aX M OpraHM3alUsX  CpPEIHEro
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAEpKaHMUS COCTABIISIET CUCTEMA
OMOJOTUYECKUX  3HAHUM, TOJIYYEHHBIX TPU HU3YYEHUH  OOYyYaIOIIUMHUCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECKUX Pa3/eioB OMOJIOTMM HA YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUS TOJYy4aroT pa3BuThe. Tak,
pacmiMpeHbl U yriayOneHbl OHMOJIOTUYECKHE 3HAHUSA O PACTCHMSIX, XHUBOTHBIX,
rpu0ax, OakTepusX, OpraHU3ME 4YeJOBEeKa, OOIIUX 3aKOHOMEPHOCTAX IKHU3HU,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOTO
XapaKkTepa, KOTOPbIE MOXXHO HCIIOJIb30BaTh KAK OPUEHTHUPHI JUIS IMOCIEIYIOLIErO
BbIOOpa mnpodeccuu. Bo3MmokHa Takxke HMHTErpanus OMOJIOTMYECKUX 3HAHUHA C
COOTBETCTBYIOIIMMH 3HAaHUSAMH, MOJYYEHHBIMU OOYYAIOIIUMHUCS TPH H3YYECHHUH
(bU3UKH, XUMHUH, Teorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmbl 1o ydyeOHOMYy mnpeamery "buosorus" oTpaxaer
CUCTEMHO-YPOBHEBBI U 3BOJIOLMOHHBIM MOAXOABI K HU3YYEHHIO OHOJIOTHUH.
CornacHO UM, MU3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHMYEeCKOro Mrupa Ha 3emiie,
COXpaHEHHUs1 OMOJOrMYeCKOro pasHooOpaszus IuiaHeTrsl. Tak, B 10 kiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OWOJIIOrMH, SMOpPHOJIOTUU U
OMOJIOTMM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMU U CHUHTETHUYECKOM
OMOJIOTMHU, AKTyalIM3UPYIOTCS 3HAHMS OOy4yarolMUXcs MO OOTaHUKE, 300JI0THH,
aHaromuu, (usznonorun uemoBeka. B 11 kiacce wu3ydaroTcsi BOJIIOIIMOHHOE
y4eHHE, OCHOBBI KOJIOTHH U yUYeHHue 0 Ouocdepe.

VYuebnsiii npeamer «buonorus» mpu3zBaH  00€CIEUUTh  OCBOCHHUE
0Oy4aroIIMMHUCS OMOJIOTUYECKUX TEOPUM U 3aKOHOB, MJI€W, TPUHIIUIIOB U MPAaBUJI,
JIEkKAIMX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHUHBI MUPA, 3HAHUH O
CTPOEHUH, MHOT000pa3MM M OCOOCHHOCTSX KJIETKH, OpraHu3Ma, MOy,
OMOLIEHO3a, SKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTH)KEHHUSAX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOTrHYecKUX 3HaHWM. J{is
pa3BUTHS M TOAJEPKaHUS HMHTEepeca OOydaromMxcss K OHOJIOTMM HapsiAy co
3HAYUTEIBLHBIM 00BEMOM TEOPETUYECKOIO0 MaTepuala B COAEPKaHUM MPOTPaMMBbl
no OHMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHMS M Pa3BUTHS
TOM uiau MHOW oOjacTu OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
YU€HBIX B PEIIEHUE BAXKHEUITNX OMOJOTHUYECKUX U SKOJOTHYECKUX MTPOOIIEM.



Lenb n3yuenus yueOHnoro npenmera «buonorus» Ha yriyOaEéHHOM YpOBHE —
OBIAJICHHUE  OOYYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(YHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUS B (POPMUPOBAHUU MHTEpECA K ONPEAesIEHHON obnactu
npo(eCCUOHATIBHON JIESITENbHOCTH, CBSI3aHHOW C OWoJjiorueil, wnu K BBIOOpPY
y4eOHOT0 3aBEICHUS I MIPOOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHusI.

JlocTikeHne 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yri1yOlEHHOM YPOBHE 00€CIIEUMBAETCS PEIEHUEM CIEAYIOLINX 331a4:

OCBOEHHUE O0YYAIOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUM: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPUSX, KOHLUENIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOCHUH, MHOTO00pa3ud U OCOOCHHOCTSAX OHOJIOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MONyJsus, BUA, OMOreoneHo3, ouocgepa); 0 BbIIAIOLUUXCS OTKPBITUIX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAKOMJIEHUE OOy4YaloIMXCd C METOJAMH IIO3HAHMS JKUBOW MPHUPOIBL:
UCCJIEIOBATEIbCKUMU  METOJIaMU  OMOJIOTUYECKHX HayK (MOJEKYISpHOU U
KJIETOYHOM OHMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM pPa3BUTHUS, TE€HETUKH U
CEeJICKIIMM, OWOTEXHOJOTMUM U CHUHTETHYECKOW OHOJIOTHH, MAaJEOHTOJIOTHUH,
HKOJIOTUM);  METOJlaMU  CaMOCTOSITEIBHOTO  IPOBEAEHUS  OMOJOTHYECKHX
uccienoBaHuii B ylabopatopu W B mpupoge (HaOmrojaeHue, HU3MEpEeHue,
HKCIIEPUMEHT, MOJIETMPOBAHUE);

OBJIaZIcHME OOyYaloIMMUCS YMEHHUSIMU: CAMOCTOATEIBHO  HaXOJWTb,
aHaJIM3UPOBaTh M HCIIOJIb30BATh OMOJIOIMUYECKYI0 HH(QOPMAIMIO; TOJIb30BAThCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CUMBOJIMKOM; YCTAaHaBIIMBATh CBS3b MEXKIY
pa3BUTHEM OHMOJIOTUM M  COLMAIBHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npoOjemMaMu 4YeOBEYECTBA; OLICHMBATh IOCIEACTBUS CBOEH JEATEIbHOCTH IO
OTHOILIIEHUIO K OKpY)Karolled NpUpOAHOM cpene, COOCTBEHHOMY 3/10POBBIO U
3I0POBBIO  OKPYKAIOIIUX  JIIOJICH; OOOCHOBBIBAaTH W COONIOJATH  MEPHI
npoPHIaKTUKA MH(GEKIIMOHHBIX 3a00J€BaHui, MpaBUiIa MOBEACHUS B MPUPOJIE U
oOecrieyeHus: 6€30MacCHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B YPE3BBIYANHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbIE HAyYHbIE OTKPHITUS B 00J1aCTH OMOJIOTHH;

pa3BUTHE Y O0YYaIOIIUXCS MHTEIJIEKTYabHBIX M TBOPUECKUX CIIOCOOHOCTEH
B IMpoIleCCEé 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSAMH M COBPEMEHHBIMHU
UCCJIEIOBAHUSIMU B OHMOJIOTMM, PEIIAEMBIMU €10 MPOOJIeMaMH, METOJ0JIOruei
OMOJIOTMYECKOTO UCCJIEI0BAHMS, IIPOBEICHHUS AKCIIEPUMEHTAIBLHBIX
UCCJIEIOBAaHUM, peleHus] OMOJIOTUYECKUX 3a/1ay, MOAEIUPOBAaHUS OMOIOTHUYECKUX
00BEKTOB U MPOIIECCOB;



BOCITUTaHUE y 00YYaIOMUXCs IIEHHOCTHOTO OTHOIIEHUS K KUBOW MIPHUPOJC B
IIEJIOM M K OTJICTBHBIM €€ 00BbEKTaM U SIBJICHUSM; (OPMHUPOBAHUE IKOJIOTUUECKOH,
TEHETUYECKOM TPaMOTHOCTH, OOIIEH KYyJIbTypbl TIOBEICHUS B MPHUPOJIE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrne  OOy4YaloIIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
MIPUPOOIIOIL30BaHNN (COOJIO/ICHNE TIPAaBWJI TOBEICHUS B TPHUPOJIE, OXPAHBI
BUJIOB, YKOCUCTEM, Onochepnl), COXpaHEHUH COOCTBEHHOTO 370POBbBSI M 3J0POBBS
OKpYXXaloIUX  Jrojied  (coOmromeHuss Mep nporiakTuku — 3a00JieBaHUH,
oOecrieueHne 0€30MacCHOCTH JKU3HENEATEIbHOCTH B UYPE3BBIUAMHBIX CUTYaIUsX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJOrMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM JKU3HU;

CO3JaHW€  YCIOBMM Uil  OCO3HAHHOIO  BbIOOpa  0OyYarolMMHUCH
WHIUBU Ty aJIbHON o0OpazoBarenbHON TPaeKTOPUH, CHOCOOCTBYIOLIEH
nocJenyronemMy npo(ecCHOHaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHIUBUTyAIbHBIMUA HHTEPECAMH U IIOTPEOHOCTSAMHU PETHOHA.

OO111ee YynCI0 YacoB, OTBEICHHBIX HA U3y4YE€HHE OMOJIOTMU Ha YIIyOJIEeHHOM
YPOBHE CpeaHero oo0mero oopasoanus, cocrabiser 204 gaca: B 10 xmacce — 102
yaca (3 4aca B Heneno), B 11 kimacce — 102 yaca (3 yaca B Hezelio).

OT60p opraHu3arMoOHHBIX (HOPM, METOJOB U CPEJICTB OOyUYCHHS OHOJIOTHU
OCYIIECTBIISETCSA ¢ YYETOM CHEIU(UKU €ro COJASp KaHWs W HaMpaBJICHHOCTH Ha
MPOJIOJDKEHNE  OMOJOTHYECKOTOo 0Opa3oBaHMs B OpraHU3ANMSIX CPEIHETO
PO eCCUOHANIBEHOTO U BBICIIETO 00pa30BaHUs.

O0s13aTeIBbHBIM YCIIOBUEM MPU O0YYCHUH OMOJIOTHH Ha YIITyOJEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OpPATOPHBIX M TpakTU4Yeckux padot. Takxke ydactue
OOyYaroIMXcs B BBIMTOJTHCHUH TMPOSKTHBIX M YYEOHO-HCCIIEIOBATEIBLCKUX PaldoT,
TEeMaTHKa KOTOPBIX OMPEIACIASTCS ydYUTEJIeM Ha OCHOBE HWMCIOIIHUXCS
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOHBIX YCIOBUM.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Copnep:kanue TporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyaapcTBeHHou utorooit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHast OuoJiorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Ouosiornu.  buonornueckue HaykKM M HU3y4aeMble ~HUMHU  TPOOJIEMBI.
dyHaaMEHTallbHbIC, NPUKIATHBIE M TOUCKOBBIE HAy4HbIC HCCICIOBAHUS B
OMOJIOTHH.

3HaueHre OMOJOruu B (POPMUPOBAHUHU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBszanHbie ¢ Ouonoruei. 3HaueHHE OMOJIOTUU B
MPAKTUYECKOM JEATCIBHOCTA YEJIOBEKA: MEIUIIMHE, CEIbCKOM XO3SIMCTBE,
MPOMBIILJICHHOCTH, OXPaHE MPUPOJIBI.

JlemoHcTpanuu

[Toptpetsl: Apuctorens, Teodpacrt, K. Jluaneit, XK. b. Jlamapk, Y. JapBuHs,
VY. TI'apseui, I'. Menaens, B. U. Bepuaackuii, U. I1. ITaBnos, U. . Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JAPYTrUMHU Haykamu», «Cucrema
OMOJOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX H3Yy4YeHHUE

JKuBble cuUCTEMBl Kak MpeaMerT u3ydyeHus Ouonoruu. CBOMCTBA >KHMBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JUCKPETHOCTb M IE€JTOCTHOCTb,
CJIO)KHOCTb M YHOPSIAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOPTaHU3AIIMS,
CaMOBOCIIPOU3BEAEHUE, PA3IPAKUMOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE.

YpoBHU OpraHu3aldd KUBBIX CHUCTEM: MOJICKYJISIPHBINA, KJICTOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIMH, MOMYJISILIMOHHO-BUI0BOM, AKOCUCTEMHBIN
(Ouoreouenotuueckuit), oOuochepusiii. Ilpoueccel, mpoucxonsdiue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOTrO. JKM3HB Kak (opMa CyIIecTBOBAHUS
Marepun. Hayku, n3yyaroiire >kMBbI€ CUCTEMBI HA Pa3HBIX YPOBHIX OPraHU3ALNU.

N3yyenue xuBbIX cucteM. MeToasl Ouosiornueckoi Hayku. HaOmronenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alvs, MeTaaHanu3. l[lonarue o 3aBUCUMON U
He3aBUCHUMOM TniepeMeHHOU. [IlnaHupoBanme skxcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas rumote3a. [lorsTie BRIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouonormueckux maHHbIX. OTIEHKa JOCTOBEPHOCTH MMOTYYEHHBIX
pesyabratoB. [IpuunMHBl UCKaKEHUsS PeE3yJIbTaTOB »JKcnepuMeHTa. IloHsaTHe
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanuu



Tabmumpt u cxembl: «OCHOBHBIE TPU3HAKU >KU3HWY», «buonorunueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3ALMH KUBOH
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHuszmay», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUS )KUBOU ITPUPOJIBI».

O6opynoBanue:  ynabopaTopHoe  OOOpydOBaHHME  JJisi  MOPOBEACHUS
HaOJI0/ICHU, U3MEpPEHUH, SKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnosibp30BaHWE pPa3IMYHBIX METONOB MpPH
W3YUYEHUH JKUBBIX CHCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knerka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHULIA KuBoro. KMcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. [lIBanH,
M. Ilineitnen, P. BupxoB). OCHOBHBbIE IOJOXKEHHS COBPEMEHHOHN KJIETOUHOM
TEOPUHU.

MeTtoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHUS,
xpoMarorpadusi, 31eKTpodopes, METoI MEUYEHBIX aTOMOB, AU(PepeHInaNIbHOE
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. HM3yuenue ¢urcuposanmvix
Ka1emox. DIEKTpOHHass MUKpockonus. Kongokanvnas muxpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpanumn

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

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

OOopyioBaHHE: CBETOBOM MMKPOCKOIN, MHKpPOIpenaparbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckass padora «/3yueHue METONOB KIETOYHON OUOIOTUHU
(xpomartorpadusi, saexrpodopes, auddepeHmaTbHoe EHTPUGYTUpOBAHUE,
ITLIP)».

Tema 4. Xumuueckasi Opranu3anms KJICTKH

XUMHUUYECKHI COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bozma u e€ ponb Kak pacTBOpPUTEN, PEareHTa, y4acTue B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOperyysiunu. MuHepaabHble BEIIeCTBa KJIETKH, MX OMOJIOTHYecKas
poJb. Posib KAaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckne BelIeCTBA KIETKA. buonormyeckue mnonumepsl. benkwu.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OeiakoBoi Monekysbl. [lepBuunas
CTpyKTypa Oenka, HenTuaHas CBs3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAS
cTpykTyphl. [lenatypamus. CpoiictBa OenkoB. Kiaccudpukauus Oenkos.
buonornyeckue Qpynkuun 0enkoB. [Ipuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIMTOCAXaAPUIAbl U MOJIHCAXaPUIBIL.
OOmuit  mnaH CcTpoeHHss H  (U3MKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornueckue GyHKIIUU YTIIEBOOB.

Jlununer. M'mapodunbHO-THAPOGOOHBIE CBOMCcTBa. Kitaccudukaiys TUIuI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1Me cBOWCTBa OMOJIOTHYECKIX MEMOpPaH — TEKY4YeCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennosesie kucnotsl. JJHK um PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiiementapHoctu. IlpaBuiio Yapradda. Crpykrypa
JAHK — nBoiinas cnupans. MecroHaxoxaeHue u ouonorndeckue gpynkuun JIHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenune monekynel AT®. Makpospruueckue cBsizsu B Moliekyne ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHBIE IEPEHOCYNKU, UX (DYHKIIH B
kietke. [Jlpyeue wuyxneozuompugocpamovr (HT®P). Cexenuponanue JIHK.
Memoowvl cenomuxu, mpancKpunmoMuKuy, nPomeoMuKu.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3NYECKUE HCCIIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHON CTPYKTYphl OuOMOJeKyd. Mooenuposanue
CMpPYKmMypsl U QYHKYUl OUOMONEKYI U UX Komniekcos. KomnvromepHuiti ousaun u
OpeanuyecKull CuHmes OUOMONEKY U UX HENPUPOOHBIX AHATI0208.

JleMoHCTpanumn

[Toptpetsr: JI. [lomunr, x. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. IIpy3unep.

Hunarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXKUBOWU
npupoe», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuel u cxembl: «llepuoguueckass TabavIla XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MoOJIeKyJbl BOJbI», «BemiectBa B coctaBe opraHuzmoBy, «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIeKYybl», «CTpoeHHEe MOJIEKYI
yrieBoaoBy, «CTpoeHre MoyieKyn JHUnuaoBy», «HyKIEeMHOBBIE KHUCIOTBI»,
«Ctpoenue Monekyasl ATO».

OOopynoBaHue: XUMUYECKasl MOCYAa U 000PYI0BaHUE.

JlaGopaTopHnasi pabora «O0HapyXxeHUE OCIKOB C TOMOIIbIO KaUeCTBEHHBIX
peaKIUii».

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

Tema 5. CTpoenne u QyHKIUM KJICTKH

Tumnbel KIETOK: JyKapuoTHYecKas U mpokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.



CtpoeHne mpoKapuoTHIeCKOM KIeTKu. KineTouHas creHka OakTepuii U apXxei.
Oco0eHHOCTH CTpOEHUs] TeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GYHKIMOHUPOBAHUE AYKapUOTUYECKOU KJIETKHU.
[lnazmatuueckass wmemOpana (masmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpanbl. TpaHcIOpT BEWIECTB Yepe3 IIa3MaTUYECKy0 MEMOpaHy: NacCHUBHBIN
(muddysusa, obneruénnas audQys3us), aKTUBHBINA (MEPBUYHBIA W BTOPUYHBIN
aKTUBHBIK TpaHcropT). IlomymponunaeMmocth MeMOpanbl. PabGoTta HaTpuid-
KaJIMEBOI'0 Hacoca. DHJOLMTO3: MUHOLMTO3, (harormuTo3. Dk3omuTo3. Kierounas
creHka. CTpykTypa U QyHKIMH KIETOYHON CTEHKU PACTEHHM, TprOOB.

[uromnasma. [{urozomns. [utockener. [[Buxxenue nurorniaazmbl. OpraHou bl
kieTkdn. OnHoMeMOpaHHbIE OpraHoubl KIETKU: JHAOIUIa3MaTHYecKas CeTh
(OIIC), anmapar I'onpmxu, JTU30COMBI, UX CTPOCHHE U (PYHKIHMH. B3anuMocBs3b
OJTHOMEMOpaHHBIX OPraHOUAOB KiIETKH. CTpOeHHE TpaHyJIpHOTO PETUKYIyMa.
Mexanusm nanpasnenusi 6eakos 6 IIIC. CuHTe3 pacTBOpUMbIX OenkoB. CHUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyisipHbIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekperopHas QyHkuus anmnapata ['onbmxu. Moougdurkayus 6enkos 6
annapame [onvoxcu. Copmuposka benxkos 6 annapame [ onvoxcu. Tpancmopt
BEILECTB B KJIETKE. Bakyosn pacTuTenbHbIX KiIeToK. Kietounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJBl  KJIETKM:  MHTOXOHJPHUH,  IUJIACTHUJBI.
IIpoucxoorcoenue mumoxonopuit u niacmud. Cumobuocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenue U (GyHKIMH MHUTOXOHIpUN u TuiacTuia. llepBuunbie,
BTOPUYHBIE U CIIOXKHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOUIUX  IYKApPHUOT.
XJI0pOILIACThI, XPOMOIIACTHI, JIEUKOIUIACTHI BBICIIMX PACTEHUMN.

HememOpanHnbie opraHonabl kiaeTku CTpoeHue U (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. PuGocomsl. lIpomesxcymounvie Gunamenmol.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBbIlIEUHbIE  KIIETKH.
Axmunogvle KOMNOHenmbl Hemblueunblx Kiemok. MukporpyOouku. Kietouynsrit
ueHtp. CrpoeHne U JBUKEHUE KIYTUKOB W pecHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposanmvie ¢ MUuKpopuiameHmamu u
muxpompyoboukamu. MomopHvle 6enku.

SAnpo. OGonouka siipa, XpOMaTUH, KapHoIlia3Ma, SAPBIILIKH, UX CTPOCHHUE U
byakuuu. SnepHpiii O0enkoBbI MaTpukc. IIpocTpaHCTBEHHOE pPaCHOIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. Idyxpomamuu u cemepoxpomamun. benku
XpoMaTUHA — THUCTOHBI. /{uHamuka s0epHou o06on0uku 6 mumosze. Aloepnulil
Mpaxcnopm.

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

JemoHcTpanuu



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

Tabmuplt u cxeMbl: «CTpoeHHE 3YKApUOTHUYECKOM KIeTKn», «CTpoeHue
JKUBOTHOM  KJETKW», «CTpoeHHe  pacTUTENbHOM  KieTku», «CtpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHHEe MPOKAPUOTUYECKOMN KIETKI.

O6opyioBaHUE: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

Jlabopatopnass pabGora «M3yueHue CTpOEHHMS KIETOK pa3IMYHBIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlabopaTtopnasi padora «MccnenoBaHue IasMoin3a W JAEIUIa3MOJn3a B
PACTUTEIIbHBIX KIIETKaX».

IIpakTuueckass padora  «lV3ydyeHue  JBWKEHHS  UUTOILUIA3MbI B
PACTUTEINIbHBIX KIIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTHH B KJIETKe

AccUMWIALNS U JUCCUMIIISILIMS — IBE CTOPOHBI MeTabonu3Ma. Tunel oOmMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHre KieTku: mnpeBpamieHue AT B
OoOMeHHBIX Tpolieccax. DepMEHTATUBHBIN XapakTep peakiuid KJIETOYHOTrO
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOMCTBA W MEXAHU3M JCHCTBUSIL.
Kodepmentsl. Otinuusi pepMeHTOB OT HEOPraHMYECKUX KaTaJIu3aTOpoB. benku-
aKTUBATOPbl M OEIKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (HepMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKUMX BEIIECTB B KIETKe. DOTOCHHTES.
AHOKCcucenHbIll U OKCcuceHHblll pomocunme3 y obaxkmeputi. Ceemocoouparoujue
nuUSMeHmovl U NUSMEHMbl PeakyuoHHo2o yeumpa. Ponb XJIOpOImIacToB B Mpouecce
dorocunTeza. CBetoBas u TeMHOBast ¢aszpl. @Pomoodvixanue, Cs., Cs. u CAM-munuvl
gdomocunmesa. IlponyktuBHOCTh (oTOCHHTE3a. BiusHue pa3nudHbX (HakTOpOB
Ha CKOpOCTh (poTocHHTEe3a. 3HaueHHe (POTOCUHTE3A.

XEeMOCHUHTE3. PasnooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUUUPYIOIIHE OaKTepuH, >XKeJIe300aKTepuu, CcepoOaKTEPUH, BOJOPOAHbBIE
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHaspoOHbIe opranu3Mbl. Bugsl Opoxenus. I[IpoaykTel OpokeHHS U HUX
WCIIOJIb30BAHUE YEJIIOBEKOM. AHA’pOOHbIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIHN OOJIe3HEH.

AspoOHbIe OpTraHU3MBI. Oransl JHEPreTUYECKOro oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICIUICHHUE TIIFOKO3HI.

buonornueckoe OKHCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUY B
nporeccax ouojgoruueckoro okucinenus. Lluknnueckue peakuuu. OKUCIUTENBHOE
bochopunupoBanue. Ouepeus memoOpaHuoz2o epaouenma npomonos. Cunmes



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

JleMoHCTpanun

[Toptpertsr: k. IIpuctnu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
OHnrenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

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

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYIOBAaHME JII MPUTOTOBIICHUS
MTOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

JlaGoparopnass paGora «M3ydyeHHe  KaTaIUTUYECKOW  aAKTUBHOCTH
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajasbl)y.

JlabGopaTopnasi padora «l3yueHue (epMEHTATUBHOTO PACIICTUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopnass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHUHTE3a».

JlabGopaTopHnasi padora «CpaBHEeHHUE MPOIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacsiencrBeHHass uHGoOpMalLus U peajiu3anus eé B KiIeTKe

Peakunn mMarpuyHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CHHTe3a. Peanu3zanusa HacneacTBEHHON mHbopManuu. [ eHeTnyeckuit
KOI, €ro cBoucrBa. TpaHckpunuusa — wmartpuunbeli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuynvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

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

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHu3alus reHoma y
MPOKAPUOT U IYKApHUOT. Peryisiius akTUBHOCTHM T€HOB y IpokapuoT. ['mmotesa
onepona (®. XKako6, XK. Mano). Moaekynsaprvle mMexanuzmvl SKCAPECCUuu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
IIPOIIECCOB B KieTke. KiieTounblil romeocTas.

Bupychl — HekseTouHble (OPMBI KU3HU U O0JIMTaTHbIC Mmapa3uThl. CTpoeHHE
MPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHblU YUK
JHK-cooepocawux eupycos, PHK-cooepocawux eupycos, 6akmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda.

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

Buoungopmamuxa: unmezpayus u ananus donvuux maccugog («bigdatay)
CMpPYKmMypHuIX buonocudeckux oannwlx. Hanomexnonoeuu 6 ouonozuu u meouyute.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwl 00cmasKu 1eKapcms.



JleMoHCTpanun

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

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

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAY.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1ukia, ero mepuoabpl W peryisanus. WMuatepdaza um MUTOS.
Oco0OeHHOCTH TpolieccoB, MpoTekalIux B uHTepdaze. [loaroroBka KIETKH K
nenenuro.  [IpecunreTndyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETHYECKHUH (MPEMUTOTHYECKUI ) epUuobl UHTEpGa3bl.

Martpuunbii cunres JIHK — perumkanupa. [Ipuanuner perumkanuu JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIbHOCTD.
Mexanusm permmkanuu JTHK. Xpomocombl. CTpoeHue xpomocoM. Termomepsl u
TeroMepaza. XPOMOCOMHBIM HaOOp KIETKM — KapuOTHUIL. JIUTJIOWIHBIA W
rariouaHbeli  HaOOpel  XpomocoM. ['oMonorumusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

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

Perynsuuss mutotndeckoro nmkia kiuetku. [Iporpammupyemas KiaeTodyHas
rudeb — anomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIIMOHANIbHAas TeHOMUKA. Mexanusmuol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «lLlugposas
KiemKkay» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JleMoHCTpauumn

Tabnuupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mutoszy, «CtpoeHue
xpoMmocom», «Permukanusa JIHK.

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

Jlaboparopnass  pabdora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpEenapaTax».

JlabopaTtopnasi pa6ora «HaGnronenue MuTo3a B KJieTKaX KOHYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. Crpoenue u GpyHKIMH OPraHu3MOB

buonoruueckoe pazHooOpasue OpPraHu3MOB. OIHOKJIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOGHHUS U IKU3HENEATCIBHOCTH  OJTHOKJIETOYHBIX
opranu3MoB. baktepumu, apxeu, OJHOKIETOYHbIE TPUOBI, OJHOKJIETOUYHBIC
BOJIOPOCIH, APYTU€ NPOTUCTHI. KOJIOHUAIBHBIE OPTaHU3MBI.



B3anMoCBs3p 4YacTe€ MHOTOKJIETOYHOIO OpraHu3Ma. TKaHW, OprasHbl H
cucTeMbl opranoB. Opranusm Kak eiuHoe uenoe. I'omeocras.

Tkanu pacreHunid. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
IOKPOBHAs, IPOBOJMAIIAsl, OCHOBHAs, MexaHuueckas. OCOOEHHOCTU CTpPOEHHS,
(GYHKIUI 1 pacoIOkKEeHUs TKaHEW B OpraHax pacTeHUH.

TkaHU JKMBOTHBIX M YE€JIOBEKAa. THIBI )KUBOTHBIX TKaHEW: DIUTEIWAJIbHAS,
COCMHUTENbHAs, MbllIeyHas, HepBHas. OCOOEHHOCTHM CTpPOeHHUs, (PyHKUMNA H
pAacCIIOIOKEHUA TKAaHEH B OPraHax KUBOTHBIX U YEJIOBEKA.

Opranbel. BereraTuBHbIE M T'€HEpaTHBHBIC OpraHbl pacTeHuil. Oprasel H
CUCTEMBI OPTaHOB JKMBOTHBIX U yelnoBeKa. DyHKIMKU OPraHOB U CUCTEM OPIraHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CKeneTbl OJHOKJIECTOYHBIX U
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapyXHbII M BHYTpeHHHU ckeneT. CTpoeHHue u
THUIIBI COEJUHEHUS] KOCTEN.

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

Iluranne opranusmoB. lloryomeHue BOABI, YIVIEKHCIOIO rasa W
MUHEPAJIBHBIX BEIIECTB pacTeHUsAMH. lIuTaHue XKUBOTHBIX. BHyTpumosiocTHOE U
BHYTPUKIIETOYHOE NUIIEBapeHue. lIuTaHne NMO3BOHOYHBIX XWUBOTHBIX. OTHENBI
NUIIEBAPUTENBHOrO TpakTa. [lnmeBapurenbHble Kenesbl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3MoB. JIpixanue pacteHuil. Jlpixanue xuBOTHBIX. [{uddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KokHoe apixaHue. JlpIXxaTenbHast IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JlpixarenbHas cucTeMa dYeloBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITUL] U
MIIeKoNUTaomuX. Perymsmus npixanus. JpixarenbHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OPraHU3MOB. TPaHCIOPTHBIE CUCTEMBI PACTECHHI.
TpaHcropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHocHast cucTteMa IIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCylIbl M KpoBb. Kpyru KpoBooOpallieHus. DBOJIOLUOHHbBIE
YCIIOKHEHHUS CTPOEHUSI KPOBEHOCHOM CHUCTEMBbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
ceplla v €€ peryJisius.

Beigenenue y opranu3mMoB. Beimenenue y pacteHuid. Beigenenue y
XKUBOTHBIX. CoKpaTturenbHble Bakyonau. Opranel BblaeneHus. PuibTpanus,
CeKpelrsi U 00paTHOE BcachblBaHHE KaK MEXaHM3Mbl pabOThl OPraHOB BbBIACIICHUSI.
CBs13b MOJIOCTH TeNAa C KPOBEHOCHOM M BBIJIETUTEIBHON cucTeMaMu. Brienenue y



MO3BOHOYHBIX JKMBOTHBIX M uenoBeka. [louku. Ctpoenne n (pyHKIIMOHMpPOBAHUE
Heppona. OOpazoBaHNE MOYH Y YETIOBEKA.

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

3ammTa 'y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M HUX MPOU3BOAHBIC.
3ammTa opranu3Ma ot Oojne3Hed. UMmyHHas cucteMa uenoBeka. KiietouHblil u
I'YMOpaJbHBIH HUMMYHHUTET. BpOXIEHHBIM W TPUOOPETEHHBIM crieruduIec KU
UMMyHUTET. Teopust KIOHaIbHO-celeKkTuBHOro ummyHnutera (I1. Dpnux, @. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B Pa3BUTUU CHCTEMHBIX 3a00JICBaHU.

PazmpaxxumocTte ©  perymsiudss 'y OpraHu3sMoB. Pazgpaxumocts y
OJIHOKJIETOYHBIX OpPraHu3MoB. Takcuchl. Pa3gpakuMoCTp W peryidanus y
pactenuii. PocToBble BeniecTBa U UX 3HAYCHHUE.

HepBHasi cucrema u pediekTopHas peryisius y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIIOLMUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y JKMBOTHBIX. OTJIENbI TOJOBHOTO MO3Ta IMO3BOHOYHBIX >KUBOTHBIX. Pediekc u
pednexkropHas ayra. besycioBHbIe U yCIOBHbBIE PEQIICKCHI.

['ymopanpHast perynsiuus W >HAOKPUHHAs CHCTEMA KMBOTHBIX U YEJIOBEKA.
JKenespl HSHOOKPMHHOM CHUCTEMBI M WX TOPMOHBL. JleWiCTBHE TOPMOHOB.
B3auMoCBA3bp HEPBHOW M SHIOKPUHHOW cucTeM. ['unoranamo-runodusapHas
CUCTEMA.

JemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabmuupel u cxembl: «OIHOKJIETOUYHBIE BOJOPOCIH», «MHOTOKIETOYHBIC
Bojopocim», «bakrepumn», «lIpocreiimme», «Opranbl HIBETKOBBIX PAacTEHUN,
«CuctemMbl OpPraHoB TMO3BOHOYHBIX JKHMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacreHuit», «KopueBbie cuctembry, «CTpoeHue cTedisy,
«CTpoeHue NHCTOBOM IUIACTUHKM», «TKaHM KUBOTHBIX», «CKEIET 4YeloBEKay,
«IImmeBapurenpbHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
CHCTEMa, «Hepsnas CHCTEMa, «Koxay, «MpIllIEUHAsT ~ CHCTEMay,
«BpraenurenbHas cucteMa», «IHIOKpUHHAs cuctemay, «CTpOeHHE MBIIIIbDY,
«Ammynurer»,  «Kuiieuynomonoctusle», «CxeMa  MUTAaHUS  PACTECHUN»,
«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpPOEHHE THIPBI»,
«Ctpoenue minaHapumn», «BHyTpeHHee CTpoeHue HOKIEBOro uepBsi», «HepBHas
cuctema poeioy, «HepBHas cucrema rymku», «HepBHas — cucrtema
npecMbikatomuxcs»,  «HepBHas  cucrtema  ntumy, «HepBHas — cuctema
MIIeKOTUTaromux», «HepBHas cuctema yenoBeka», «Pedmaexcy.



OOopynoBaHHE: CBETOBOM MHUKPOCKON, MHKpPOIpEnaparsl OJHOKJIETOYHBIX
OpraHU3MOB, MUKpOIpENapaTbl TKAHEH, PAKOBHUHBI MOJUIFOCKOB, KOJUICKIIUU
HACEKOMBIX, UIJIOKOXXHUX, *UBbIE AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHuil pa3HbIX OTAEJOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
000pyI0BaHUE JJIsl AEMOHCTPALMK TOYBEHHOTO W BO3IYIIHOTO MUTAHUS PACTCHUH,
pacieruieHus Kpaxmana U OeNKoB Mo 1edcTBUeM (epMEeHTOB, 000pyI0BaHUE AJIs
JEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXaTENbHBIX JBUKEHUM, MOJIEIIH TOJIOBHOTO MO3ra Pa3jInYHbIX JKUBOTHBIX.

JlaGopaTopHasi pabora «/3ydeHrue TKaHEel paCTCHUIN».

JlaGopaTopHasi padora «3yueHne TKaHel >KUBOTHBIX».

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

Tema 10. PazMmHokeHUe U pa3BUTHE OPraHU3MOB

@dopMbI pa3MHOKEHHS OpraHu3MOB: Oecrosnoe (BKIIOYas BET€TaTUBHOE) U
nosioBoe. Buael  0ecronoro  pa3MHOXKEHHUSA:  IOYKOBAaHUE,  CIOPYISLUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pasmuoxkeHue. [lonmoBele kieTkn, wiM rameTtsl. Meino3. Craaun
Mmeiio3a. [loBegenune xpomocoM B Meito3e. Kpoccunrosep. buonornueckuii cMbici
Melo3a M IOJIOBOrO Iporecca. Meio3 M €ro Mecro B >KM3HEHHOM IMKIIE
OpraHU3MOB.

[IpenzaponeiieBoe pasBurue. ['amerorenes y suBOTHBIX. [10510BBIE KeENE3bI.
OOpazoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CiepMaToreHe3 u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPHOHAIBHOE pPa3BUTHE >KUBOTHBIX. CIOCOOBI
OIUIOIOTBOPEHUS: HApy)HOE, BHyTpeHHee. [lapTeHorenes.

NuauBryalbHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOSUL.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Cragun >MOpHOreHe3a
XKUBOTHBIX (Ha mnpumepe Jsarywku). JpoOnenwe. Tumbel  apoOeHus.
Jlemepmunuposannoe u HedepmuHuposannoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOEHHOCTH JPOOJICHUS MIIEKOMUTAIOUIMX. 3apOJABIIICBBIC JUCTKU
(racTpynsinius). 3aKiajKa OpraHOB U TKaHEW U3 3apOJIbIIIEBBIX JTUCTKOB. B3anMHoe
BIUSHAE 4YacTell pa3BUBAIOIICTOCS 3apojbliia (SMOpPHOHATLHAS WHIYKIINS).
3aknajka IUTaHa CTPOEHHMS JKMBOTHOTO KaK pe3ysibTaT HEepapXUUYECKHUX
B3aMMOJICUCTBUII TeHOB. BriusiHue Ha 5MOpHOHANBHOE pa3BUTHE Pa3TUUYHBIX
(bakTOpOB OKpPY>KAIOIIEH CPEJIbI.

Poct u pasButne xuBOTHBIX. [locTomOpuoHansHBI mepuoi. I[lpsmoe u
HempsiMoe pas3BuTue. Paszputue ¢ wMeramopdo3oM y OECMO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoJIorMyeckoe 3HaueHHE TPSMOTO0 U HEMPSIMOTO



pPa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. Tumbl pocTa KUBOTHBIX. DaKTOPHI
PEryJIIU POCTa KUBOTHBIX U yenoBeka. CTauu MOCTAIMOPUOHAIBHOTO Pa3BUTHUSA
y )KMBOTHBIX U uesioBeka. [leprnoasl oHToreHesa uenoBeka. CTapeHue U CMEpPTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoeHne u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
KU3HCHHOM TMKJIe pacTeHuil. (OOpa3oBaHue crmop B Mporecce Menosa.
['amertorenes y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoitHOE OIJIOJIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3MBbl pETYISLIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpanumn

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

Tabmuubr u cxembl: «BereratuBHoe pasMHOkeHHe», «Tumbl Oecmonoro
pasMHOXeHUA», «Pa3MHOXKEHHE XIIaMUIAOMOHAIb», «Pa3sMHOXEHHUE 3BIJICHBDY,
«Pa3MHOX)eHuEe AP, «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
ANIEKIETKH W criepMaTo3onay, «OCHOBHBIE CTaguud OHTOreHe3a», «llpsamoe u
HenpsiMOe pa3BuTue», «Pa3Buthe wmaickoro xyka», «Pa3Butue capanumy,
«Pa3Butne nArymku», «JlBOMHOE OIUIOAOTBOPEHHUE Y UBETKOBBIX PACTECHUI,
«CTpoeHue ceMsiH OJTHOJOJIbHBIX U JBYAOJIbHBIX PACTCHUIN», «KU3HEHHBIN LUK
MOPCKOM  KamyCTbD», <« KM3HEHHBIM UHMKI MXa», <« KHU3HEHHBIM  IUKI
ManopOTHUKAY, « KU3HEHHBIN LIUKJI COCHBD.

OO6opyioBaHHE: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHIEKIECTOK U
CIIEpMaTO30U10B, MOJENb «L MK pa3BUTHS JISATYLIKI.

JlaGopaTopHas pabora «/M3ydeHre CTpPOCHUS MOJOBBIX KJIETOK HAa FTOTOBBIX
MHKpOIpEnapaTax».

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

JlabopaTtopnasi pabGora «CTpoeHHE OpraHoB pPa3MHOKEHHUS BBICIINX
pacTeHu».

Tema 11. I'eneTuka — Hayka 0 HaCJE€ACTBEHHOCTHM W HM3MEHYHMBOCTH
OpPraHu3MoB

Hcropust cTaHOBICHUS M pPa3BUTHS TEHETUKM Kak Hayku. PabGoter T
Menpens, I'. ne @puza, T. Moprana. Ponp 0T€4eCTBEHHBIX YYEHBIX B Pa3BUTUHU
reHetuku. Pabotel H. K. KonbeuioBa, H. 1. Basunona, A. H. benosepckoro, I'. /1.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE TMOHSITUS U1 CUMBOJIBL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeJIbHBIE TEHBbI, aJbTCPHATUBHBIE NPU3HAKK, JOMUHAHTHBIA WU PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHII, (DEHOTHII.



OCHOBHBIE ~ METOJIbI ~ TEHETUKH: THOPUIOJOTUYECKHM,  IUTOJIOTHYCCKHUH,
MOJIEKYJISIPHO-T€HETUYECKHM.

JleMoHCTpanun

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

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

Jlabopatopnass pabora «Jlpozoduna Kak OOBEKT T€HETUYECKHX

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

eAMHO00pa3usl ruOpUI0B NepBoro nokojaeHus. [Ipasuino gomuHupoBanus. Bropoit
3aKOH MeHnaenss — 3aKOH pacUICIUICHUs IPU3HAKOB. L{UTosIOrnyeckre OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. [ unoresa 4ucToTh ramer.

AHanmsupyroniee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HACIEIOBaHHUS.
Pacuierienre nmpru3HakoB MPU HEMOJIHOM JOMUHUPOBAHUM.

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

CueruieHHOe HacienoBaHue npuszHakoB. Pabotsel T. Moprana. CuerieHHOe
HACJICAOBAHUE T'E€HOB, HApYILICHHE CLEIUICHUS MEXIAy TIeHaMH. XPOMOCOMHAas
TEOpHUsI HACIIEICTBEHHOCTH.

['eHeTuka nojia. XpoOMOCOMHBIM MEXaHU3M OMpPEAECICHUS Mojia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbBII M TreTeporamMeTHbId I0J. ['eHeTuueckas
CTPYKTYpa IOJOBBIX XpoMocoM. HacnenoBanue nmpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucremMa. [neoTponusi — MHOKECTBEHHOE JEUCTBUE
reHa. MHOXECTBEHHBbI ajuilenn3M. B3anMoAencTBUE HEaUIEIbHBIX TI'E€HOB.
KommnementapHocts. Onuctas. [lomumepus.

['eHETHYECKUIT KOHTPOJIb PAa3BUTHsI PACTEHUM, >KUBOTHBIX W 4YEJIOBEKA, a
Takke (PU3NOJIOTUYECKUX MPOILIECCOB, TMOBEACHUS M KOTHUTHUBHBIX (PYHKIIMM.
['eHeTHUECKE MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35IMH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckue acmeKThl KOHTPOJS H
W3MEHEHHS HACJIEICTBEHHON MH(OPMAITUU B TTIOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JdemMoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabmuibr u cxemsl: «IlepBoiii 1 BTOpoil 3akoHbl Menaens», « Tpetuit 3axoH
Mennens», «AHamu3upyollee CcKpeluBaHue», «HemomHoe QOMUHHUpPOBaHHEY,
«CrernyieHHOe HacleIoBaHWe TPU3HAKOB Y Jpo30duibl», «l'eHeThka TmoJay,



«Kapuotun uenoseka», «Kapuotun gposzodpuis», «Kapuorum nTuibD,
«MHOXECTBEHHBIN allJIeIn3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBaHue: MoOJeNb JJisl  JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
rUOpHUIOB TIEPBOTO TOKOJICHUS M PACIICIUICHUS MPU3HAKOB, MOJEIb IS
JICMOHCTpallUM 3aKOHA HE3aBUCHMMOIO HACJIEAOBAHMUSI MPU3HAKOB, MOJIENb IS
JIEMOHCTpAllMM CILEIJICHHOTO HACIEIOBAHUSA IMPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKpornpenapar: «JIpozodumnay.

IIpakTnueckass pa6ora «l3ydyeHue pe3ynbTaTOB  MOHOTHOPHIHOTO
CKpCIIMBAHUSA Y APO30(PHITBD».

IIpakTnueckass padora  «l3yyeHue  pe3ylbTaTOB  JUTHOPHIHOTO
CKpEIIMBAHUA Y TPO30(DHUITBD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumoneiictBue reHOTHMIA W cpenbl Ipu  ¢GopMHUpOBaHUU (EHOTHIIA.
N3MeHYnBOCTh MpU3HAKOB. KauecTBEHHbIE M KOJWUYECTBEHHBIC MpPU3HAKU. BUabI
W3MEHYMBOCTH: HEHACIICACTBEHHAS U HACJICACTBECHHAS.

Mopaudukanuonnass u3MeHYUMBOCTb. Ponb cpeasl B (hopMUpOBaHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanyoHHbBIN
psan u BapuarnmonHas kpuBas (B. Horanncen). CpoiicTBa MOau(pUKAITMOHHON
W3MEHYUBOCTH.

['eHOoTHIIMYECKAsS U3MEHUYNBOCTH. CBOMCTBA FT€HOTUIMMYECKON N3MEHUYHUBOCTH.
Buapl reHOTUNIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOuHaTuBHas W3MEHYMBOCTH. Mei03 M TMOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3MaHUU
TCHETUYECKOr0 pa3Ho00pa3us B Mmpejieiax OTHOr0 BUIA.

MyTanmonHas W3MEHYMBOCTh. BuHIBl MyTaluil: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHAYUUPOBAHHBICE MyTallMud. SnepHble U
UTOIUIa3MaTuYeckue myTtanuu. CoMaTUYEeCKUE U TMOJIOBbIe MyTaluu. IIpuunHbI
BO3HUKHOBEHUS MyTalnuyd. MyTareHbl W WX BIHWSHUE Ha OpPraHU3MBL.
3aKOHOMEPHOCTH MYTAIMOHHOTO TPOLEcca. 3aKOH TOMOJIOTUYECKHUX PSJIOB B
HacienctBeHHo u3MeHunBoctu (H.W. BaBunoB). BHednepHass U3MEHUMBOCTh U
HACJIEJCTBEHHOCTb.

Onueenemuxa u INUSEHOMUKA, PONb  dNUSCHEMUYECKUX (HaKkmopos 8
HACNe008aHUU U USMEHYUBOCMU (DEeHOMUNUYECKUX NPUSHAKOSB Y OP2AHU3MOS.

JdemMoHcTpanuu

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

Tabmuet u  cxeMbl: «Buael  um3MmMeHUMBOCTHY», «MoauduKalmoHHAs
U3MCHYHUBOCTHY, «KomOnHaTnBHas W3MECHYHUBOCTHY, «Meiosy,
«OmnogoTBopeHuey, «I eHeTnueckue 3a00JIeBaHUS YeIOBEKay», « Bumbl myTammiiy.



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

JlaGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMOHHON M3MEeHYMBOCTU. l[locTpoeHue BapualMOHHOrO psga U
BapUALMOHHON KPUBOW».

IIpakTuyeckas padora «Mytauun y Jpo3odunsl (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uvenoBeka. MexayHapoaHasi MporpamMma HCCIEIOBAHUS T€HOMaA
yenoBeka.  MeToabl  M3y4YeHUs ~ TEHETMKH  YEJIOBEKAa:  I'€HEaJOTMYECKUU,
OJIM3HEIIOBEIH, IIMTOr€HETUYECKUH, MOMYJISILIMOHHO-CTATUCTUYECKU,
MOJIEKYJISIPHO-T€HETUYECKH. CoBpemeHHOe ONPEIEIICHUE TE€HOTHIIA:
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C IOMOILIBIO
[TI[P-ananu3a. HacnenctBeHHble 3a001€BaHus YesloBeKa. | €HHbIE U XPOMOCOMHBIE
OoJsie3HU dYenoBeka. boyie3HM ¢ HACNEACTBEHHOM MpPeapacroioKeHHOCTHIO.
3Ha4YCHUE MEAUIMHCKOW T€HETHKHA B MPEAOTBPALICHUU U JICYEHUH T€HETHUYECKUX
3a00JieBaHUI 4YelioBeKa. MeauKo-reHeTUueckoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIETKU. [loHSATHE «T€HETHYECKOTO Tpy3a». ITUUYECKUE aCHEKThl UCCIEHOBAHUN B
00JIaCTH pelaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnyeckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(bU3MYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarolen cpeanl. [ eHeTnyeckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K ITaTOJIOTUsIM.

JemoHcTpanuu

Tabmuubl u cxemsl: «Kapuotun denoBeka», «MeToNbl U3y4YEeHHS] TE€HETUKHU
yesjoBekay, «I'eHeTnueckue 3a001€BaHUs YEIIOBEKay.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHONY.

Tema 15. Cenekuusi OpraHu3MoB

JlomecTukanuss W CEJEKUHUs. 3apOKICHUE CEIEKIMH U JIOMECTUKALIMH.
VYuenue H. W. BasunoBa o IleHTpax mNpOUCXOXKIECHUS U MHOrooOpasus
KYJbTYPHBIX pacTe€HUW. Ponp ceneknuy B CO3JaHUM COPTOB PACTEHHM U TOPOJ
*KuBOTHBIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJIOTUYECKUX PSIIOB B
HaciaeAcTBeHHOM wm3MeHuMBoctTHh H. WM. BaBuioBa, ero 3HadeHue Id
CEJICKITMOHHOM PabOTHI.

Metoasl cenekImoHHOM paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIM H
VHIUBUIYaJIbHBIN. Oransl KOMOWHAITMOHHOU CCJICKIINH. HcnwiTanue
npousBoauTeNed MO MOTOMCTBY. OTOOp MO TEHOTHIY C TIOMOIIBIO OIICHKH
dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMoIbio ananu3a JJHK.

HckyccTBeHHBIE ~ MyTareHe3 Kak  METOJ  CEJICKIIMOHHOW  paboTHI.
PanuanMOHHBIN U XUMUYECKUNW MYyTareHe3 Kak UCTOYHUK MYyTalUil y KyJIbTYPHBIX



dbopm opranm3moB. Vcmonb30BaHNE TEHOMHOTO PEIAKTHPOBAHUS W METOOB
pexomOunanTHbIX JJHK m1st momydyenust ucxoqHoro Matepuana st CEJIEKIIHH.

[lonyuenne IIOJIUTLIIOUIOB. BrytpuBunosas ruOpuan3aLys.
bnu3kopoACcTBEHHOE — CKpelMBaHWe, WM  WHOpuauHr.  HepoacTBeHHoe
CKpelIMBaHue, WiW ayTOpuAuHr. ['erepo3uc u ero mpuuuHbl. Vcrnosb3oBaHue
rerepo3uca B cenekiuu. Otnanénnas rudpunuszauus. [Ipeogonenue Oecruiogus
MEKBUAOBBIX THOPUAOB. JIOCTHKEHUS CENEKIINU PACTEHUMN U )KUBOTHBIX. «3enéHas
Dpesonioyusy.

CoxpaHeHre U U3yYEHUE T'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHUU U
UX JUKUX pOAMYEH IS CO3JaHMS  HOBBIX COPTOB M THOpPUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJNbTYp. M3yuenue, coxpanenue u  ynpaeieHue
2eHemUYeCKUMU pPecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 Yensax YIYUUeHUs. CYUecmeyioumux U coO30anusi HO8bIX NOPOO, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEeHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosuvlx uoeli U nepcneKmueHbX MexHoI02UlI.

JleMoHCTpauun

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

Tabnuub! u cxembl: «L{eHTpBI TPOUCXOXKIECHUS U MHOTO00Pa3usi KyJIbTYpPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKUX PSIAO0B B HACIEACTBEHHOW M3MEHYMBOCTHY,
«Metoapl cenekiuny, «Otnanéunas rTubpuauzanusy, «MyTtaresesy.

JlabopaTopHasi padora «/3yueHne COPTOB KyJIbTYPHBIX PACTEHUN U MOPOJ
JIOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IpakTnuyeckas padora «lIpuBnBka pacTteHun».

IKcKRypeusi «OCHOBHBIE METOJIBI M JOCTHMXKECHHSI CEJIEKIMU PACTEHUU U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIHIO, IJIEMEHHYO bepmy,
COPTOUCTBITATELHBIM YYaCTOK, B TEIUIMYHOE XO354WCTBO, B JIAOOPATOPHUIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LICHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOTHS

OOBEKTHI, HCIOJIb3yeMble B OWOTEXHOJIOTHUU, — KJIETOYHBbIE U TKAHEBBIC
KYJBTYPBI, MUKPOOPTaHU3MBI, 170'¢ XapaKTEepUCTHKA. TpagumonHas
OMOTEXHOJIOTHSI:  XJIeOOMeUeHne, TMOMYyYEHUE KHCIOMOJIOYHBIX IPOIYKTOB,
BUHOJEnHe. Mukpoouonoruyeckuii cunre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
TexHosorui. [Ipou3BoacTBO O€/ika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEeXHOJIOTMl U MHCTPYMEHTOB IEJIEHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C IEJIbIO MMOJYUYEHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
coJiep KaIluX HE BCTPEUAIOIINECS B IPUPOI€ OMOCUHTETHYECKHUE Y TH.



Kierounasa unxeHepus. MeToasl KyJIbTypbl KIETOK W TKaHEW PACTEHUU U
KUBOTHbIX. Kpuobanku. Comarnueckas TruOpuau3anuss W COMATHYECKUU
sMOpuorene3. lcrnonb3oBaHue TramionioB B CeleKUuH pacteHuil. [lonyuenue
MOHOKIOHANbHBIX anmumein. Hcnonvzosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBIX
anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOAOTBOpEHUE. PeKoHCTpyKIus
AWIEKICTOK U KIIOHUPOBAHHUE XMBOTHBIX. METO TpaHCIJIAHTALUU SEP KIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DA3MHONCEHUSL CEIbCKOXO03AUCMBEHHBIX KYIbMYP.

XpoMocOMHass W Te€HHasg HWHKEHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
koHcTpyupoBanue pekomouHanTHbix JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTmkeHnss W = NEPCHEKTHBBI  XPOMOCOMHOM W TI'€HHOM  MHXECHEPUH.
DKOJIOTUYECKHE U ATUYECKUE MTPOOJIEMbI T€HHON MHXKEHEPUU.

Menunuuckue OuotexHonoruu. [loctrenomuas nudposas meauruHa. [11[P-
JUarHocTuka. MeraOOoJOMHBIM aHajau3, TEeHOLIGHTPUYECKUM aHaliu3 MpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHS €ro 340poBbs. VICHOJIb30BaHHME CTBOJIOBBIX
kieTok. TapretHas Tepanusi paka. 3D-Omoumkenepus g pa3pabOTKU
(yHIaAMEHTAIBHBIX OCHOB MEIUIMHCKHX TEXHOJIOTHI, CO3JaHUsl KOMIUIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJOTUH TPEXMEPHOTO OMONPHUHTUHIA U cKapQosauHra
JUISL peLIeHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIUIIVHBI.

Co3nanue BEKTOPHBIX BaKIMH C IEJbI0 O0ecreueHus] KOMOMHUPOBAHHOU
3amuThl OT Bo3Oyauteneid OPBU, ycTaHOBieHHE MOJNEKYJSAPHBIX MEXaHU3MOB
¢ynkuonuposanus PHK-coneprkammx BUPYCOB, BBI3BIBAIOIIUX OCO0O OMNAacHbBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JemoHcTpanuu

Tabmuupl u cxemsbl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIJIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxxeHepusn», «I'eHHass HHXKEHEPU».

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUM.

IIpakTnueckas padora «lloydyeHrne MOJOYHOKHUCIBIX TPOLYKTOBY.

IKCKypcusi «bHOTEXHONOTMS — BaXHEWINAs IPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MPOU3BOJICTBO)Y.

11 KIIACC

Tema 1. 3apoxneHne m pa3BUTHE 3BOJIOIHOHHBIX MPEACTABJICHUN B
omnosioruu

OpomonmonHas Teopust Y. JlapBuHa. Ilpennochbuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U HaydHas aedaTenbHocTh Y. JlapBuHa.

J{Brokynye cuiibl 3BOTIOIIUK BUAO0B 110 Y. JlapBUHY (BBICOKast HHTEHCUBHOCTD
pPa3MHOXEHUSI OpPraHW3MOB, HACJEICTBEHHAas W3MEHYMBOCTh, Oopnba 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).



Odopmienne cuaTeTnueckorr Tteopuu sBomonmu (CTD). HelTpanbHas
teopusi sBomonuu. CoBpeMeHHas SBOJIOIMOHHAs  Ouoyiorusa. 3HayeHUe
HBOJIFOLIMOHHOW TEOPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JleMoHCTpaIMuA

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

Tabmuubr u cxembl: «Cucrema sxkuBoil mnpupoasl (mo K. Jlunuero)y,
«Jlectnuna xuBbIX cymectB (o Jlamapky)», «Mexanusm (opmupoBaHus
NPUCHIOCOOJIEHU y pacTeHuii U KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
MapuipyTa nyremectsus Y. lapsunay, «Haxonku Y. {apBunay, «Dopmbl 00pbObI
3a cyuiectBoBaHue», «llopoasl romybeit», «MHorooOpaszue KyJbTypHBIX (opm
KarmycThl», «[1opojpl JOMaITHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. JlapBuHy)», «Cxema COOTHOIIEHUS JBIXKYIIUX CHJ SBOJIOLHUNY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJTIOLIHI.

Tema 2. MuKpo3BOIIOLHSA U €€ Pe3yJIbTATHI

[Tonynsuus Kak 3jeMEHTapHas eIUHULA 3BOJoLHH. COBpEMEHHBIE METO/IbI
OLIEHKM TE€HETUYECKOT0 pa3HooOpa3zus M CTPYKTypbl Homyssiuuid. M3meHeHue
reHo()oH/a TOMYJALMA KaK »3JIEMEHTApHOE 5SBOJIOLMOHHOE SIBICHHUE. 3aKOH
reHeruueckoro paBuosecus k. Xapau, B. Baitn6epra.

DneMeHTapHbie (aKTOphl (ABUKYIIME CHJIBbI) HBOMIOLMH. MyTalMOHHBIN
npouecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelip TeHOB — ciyuaiiHble
HEHAIpaBJICHHbIE W3MEHEHHS 4YacTOT ajiened B momymanusx. Oddext
ocHOBaTend. Iggexm oOymuinounoco zopaviuika. CHudCeHue 2eHemuiecKo2o
paznooobpazus: npudunsl u cieocmeus. llposenenue s¢pgpexkma Opeiigha 2enos 6
oonvuwux U manvlx  nonyaayusax.  Murpauun.  M3omAuus  mOMyISSIui:
reorpaduyeckas (mpocTpaHCTBEHHAs), Oroaornyeckas (penpoyKTUBHAS).

EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrop sBomonud. Dopmbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUWA, CTAOWJIM3UPYIOLIMNA,  pa3pbIBAOIIMIMA
(nm3pyntuBHbIi). ITonoBoit 0TOOp. BO3HMKHOBEHHE W HBONIOLUS COLUAIBHOTO
MOBEJICHUS] )KUBOTHBIX.

[Tprcnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yibTaT  MHMKPOAIBOJIIOLIUU.
Bo3HukHOBEeHHE ~ MPUCMOCOOTIEHWUH y  opraHm3MoB.  Apomopdo3bl U
uanoanantauuu. [lpumepsl npucnocoOieHuil y opraHu3MoB: MOp(]oJoruyeckue,
busnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHYeckue.  OTHOCHUTEIBHOCTD
PUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xkputepum u cTpykTypa. BumooOpa3zoBaHue Kak pe3yibTaT
MUKpOdBOMIOIMHU. M3omsius — kimodeBor (aktop BumgooOpazoBanusa. [lytu u
CIIoCOObI BUJI000pa30BaHMUS: aJIoNaTpUYECcKoe (reorpaduueckoe),



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

Mexanu3mbl GOpMUPOBAHUS OMOJIOTHIECKOTO Pa3HOOOpa3Hsl.

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

JdeMoHCcTpaMuA

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

Tabmuubl u cxembl: «MyTanuoHHass HM3MEHYUBOCTHY, «llomymnsiuonHas
CTpYKTypa BUAa», «Cxema MposiBIeHUs 3aKoHa Xapan—BaiinOepray, «/IBuxymume
CHJIbl HBOJIIOLUN», «IKOJIOrMYEcKass M30JsUUs MONYJALHNN ceBaHCKOU (openny,
«['eorpapuueckass M30AMUS  JIMCTBEHHUIBl CHUOMPCKOW W JIMCTBEHHHULIBI
JaypcKoi», «IIomyssimoHHbIE BOJIHBI YUCIEHHOCTH XUIITHUKOB U )KEPTB», «Cxema
JNEUCTBUS €CTECTBEHHOro o0TO0pa», «Popmbl OOpHOBI 3a CYIIECTBOBAHHUEY,
«MBaycrpuanbablii MenaHnu3m», «/KuBble uckomaemsie», «[IoKpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«®uznonoruueckue aaanrauuny», «lIpucnocobieHHOCTh OpraHU3MOB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKTypa BUAa B
npupozae», «CrnocoObl BuI00Opa3zoBaHus», «l'eorpapuyeckoe BuA000pa3zoBaHUE
TPEX BUAOB JaHMABIIIEH», «DKOJIOIMYECKOE BUI000PA30BAHUE BHUJIOB CHHUID),
«[Tonunnouasl pacrenuiit», «KamycTHo-peaeuHbIil TuOpUI.

O6opynoBanue: repdbapun pacTeHU, KOJUICKIIMA HACEKOMBIX, Uydelia MTUIL |
3Bepeil C MpuUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUH, Yydella NTHIl W 3Bepei
pa3HBIX BHJIOB, TepOapuu pacTeHUN OJM3KUX BHUIOB, OOpPa30BaBIIUXCS
Pa3IMYHBIMU CIIOCOOaMHU.

JlabopaTtopnasi padora «BrisBieHHE HM3MEHYMBOCTH Yy OCOOEH OJIHOTO
BHUJIA).

JlaGopaTtopnass  pabora  «lIpucmocobneHuss  OpraHu3sMOB M HUX
OTHOCHUTEJbHAs LEIECO00Pa3HOCTDY.

JlaGopaTopnass pabora «CpaBHEHHUE BHUIOB MO MOP(POIOrHIECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIIOUNS U €€ Pe3yJIbTaThl

Metonbl  uM3ydeHHs MaKpodBOMIOIMHU. [lameoHTOIOrMYECKHEe  METOJIbI
uzydeHus: HBomoiuu. IlepexonHeie ¢GopMbl U (UIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaguyeckue Metonsl u3yudeHus sBomronuu. CpaBHeHHe GIOpBl U
dbayHpl MaTepukoB U OCTpOBOB. buoreorpaduueckue obOmactu 3emnu. Bumbi-
SHAEMUKHU U PEUKTHIL.



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

XPpOMOCOMHBIE MyTallUH U 3BOJIFOIUSI TEHOMOB.

OO01mMe 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKYuU.
HeobOpatumocTs 3BomIONMH. AJanTUBHas paauanus. HepaBHOMEpPHOCTH TEMIIOB
ABOJIIOLIU Y.

JleMoHCTpanumn

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

Tabmunpl u cxembl: «OUIOTEHETUYECKUN PAJl JIOMIAAN», «ApPXEONTEPUKC,
«3Bepo3yObie  smiepb»,  «Creronedansy»y,  «Pununoduts»y,  «CemeHHBbIE
NanopoTHUKW», «buoreorpapuueckne 30HBI 3emun», «peid) KOHTHHEHTOBY,
«Penuktey, «HadanpHble cTaauu 53MOPUOHAIBHOIO PA3BUTUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBIE OpraHby, «PyIHMMEHTHI,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI 4YellOBEKa M IMMMaH3e», «[aBHbIE
HaITpaBJICHUS 3BOJIIOIUNY, «O0I1IHe 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJJIEKIIMU, TrepOapuu, MYyJSKH HMCKOIMAEMbIX OCTAaTKOB
OpPTraHU3MOB, MYJISI>KM TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PyJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HU HA 3emJie

HayuHble TUMoTe3bl NPOUCXOXKIACHUS >KU3HUM Ha 3emie. AOUOTeHe3 W
naHcrepmusi. [JloHayyHble IpencTaBlIeHUs O 3apPOKICHUU JKU3HU (KPEAlMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOsKICHUS )KU3HU U €€ ONpOBEpKeHHE ornbiTamMu .
Penu, JI. Cnannannanu, JI. [1actepa. [IpoucxoxaeHue >kiu3Hu U aCTPOOMOIIOTHS.

OcHOBHBIE JTallbl HEOPTraHUYECKON JBOJIIOLIUH. [InanerapHas
(reonmoruueckasi) SBOJIOINUSA. XHUMHUYECKass OHBOJIONMSA. AOUOTEHHBIM CHHTE3
OpraHnyeckux BemecTs n3 Heopranndeckux. Omeir C. Mumrepa m I'. Opm.
OOpazoBanue mnonuMepoB u3 MoHoMmepoB. KoanepsarHas rumore3a A. W
Omnapuna, TumoTe3a nepBuyHOro Oynpona JIx. XomnaeitHa, TeHeTUYECKasi TUTIOTe3a
I'. Ménnepa. Pubosumsl (T. Yek) m rumoreza «mupa PHK» VY. T'mnbepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

HUctopust 3emumm u Meroasl €€ u3zydeHus. lckomaemple OpraHU4ecKue
octaTkd. ['eoxponosoruss u e€ wMeronapl. OTHOcUTENbHass H aOCOIIOTHAsS
reOXPOHOJIOTHs. I'€0XpOHOIOrHYecKast KaJla: 30HbI, 3pbl, HEPHOBI, SITOXH.



HauvanbHbie 3Tanbel opraHudeckod »sBoiaonud. [losgBieHne u 3BOIOLUA
MEPBBIX KIETOK. DBOJIIOIUA MeTa0oin3Ma. BOZHUKHOBEHUE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIe MUKPOOHbIE OMOIIIIEHKU KaK aHaJOT MEepPBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxieHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpYCcOB. [IpoucxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHHE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

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

OCHOBHBIEC ATamnbl 3BOJIONMUHU KUBOTHOrO MHpa. OCHOBHBIE apoMOp(do3b
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
tunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIONUA TO3BOHOYHBIX.
[Ipoucxoxnenue ampubuii u pentwmid. IIporncxoxaeHrne MIEKONUTAIOUIMX U
ntuil. [lpunnun kimrodeBoro apomopdosza. OcBoeHHE OEClO3BOHOYHBIMH U
MO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pa3utne xu3HM Ha 3eMje MO 3paM W MepuoiaM: apxeu, MPOTEPO30i,
najgeo3oi, Me3030M, KaitHo30¥. OOmas xapakTepucThuka KiuMara U
reoJornyeckux mnpoieccoB. [losiBieHME M pacUBET XapaKTEPHBIX OPTraHU3MOB.
VYrieoOpa3oBaHue: €ro yCcloBUs U BIUSHUE HAa Ta30BbIi cOCTaB aTMOC(eEpHI.

MaccoBble BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIoro. IIpuunHel u
CJIEICTBUS MAacCOBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €ro
ocobennoctu. [Ipobrnema coxpanenus 6nopasHooOpas3ust Ha 3emiie.

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

JlemoHcTpanuu

[Toptpetsl: ®@. Peau, JI. Cnannanuanu, JI. [Tactep, . 1. Meunukos, A. N.
Omnapun, JIx. Xonaenn, I'. Ménnep, C. Munnep, I'. IOpnu.

Tabnuie! u cxemsl: «Cxema omnbita @. Penny», «Cxema onwita JI. [1actepa no
M3YUYCHUIO CaMO3apoXKIeHUsl Xu3HW», «Cxema ombita C. Mumiepa, I'. FOpuy,
«JTanbl  HEOPraHWYECKOW  HJBONIOUUW», «['€OXpOHOJIOrMYecKas  IIKajay,
«HauanpHble 3Tanbl OPraHUYECKON IBONIONUNY, «Cxema 00pa3oBaHUSI DYKapHUOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mpupoabl», «CTpoeHue BHUpPYCay,
«Apomopdossl  pacteHuit», «PunmoduTh», «OIHOKIETOYHBIE BOJOPOCINY,
«MHOTOKJIeTOUHbIE BOAOpoCHNY», «Mxu», «llamopoTHukm», «l'onocemMeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHui», «(Cxema pa3BUTUS KUBOTHOIO
Mupay, «Apomopdossl KUBOTHBIXY», «lIpocteiimme», «KumedHomnomocTHbeY,
«IInockue 4EPBUY, «HneHucToHoruey, «PBIOBIY, «3€MHOBOJIHBIEY,



«IIpecmbikaromuecs», «lItuupy, «Mnekonuraromue», «Pa3Buthe Xu3HM B
apXeuckKou spe», «Pa3BuTHE )KU3HU B NMPOTEPO3OMCKON 3pe», «Pa3BuTue XKu3HU B
IIaJIC030MCKOU 3pe», «Pa3BuThe KU3HU B ME3030MCKOM 3pe», «Pa3BuTne XKu3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsl CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuu pPACTEHUM pa3IMYHBIX OTHAENOB, KOJJICKIIUU
HACEKOMBIX, BIIAKHBIE MPENAapaThl KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUIEKIIUH
WUTJIOKOXKHX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, Yyyejla NTHULl U 3BEpEW,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMBbIX, MYJSIKH OPTaHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHasa  ga0oparopHas padora «MoaenupoBaHUE ~ ONBITOB
Muiepa—tOpu 1o u3y4eHut0 abMOT€HHOIO CHHTE3a OPraHUYECKUX COETMHEHHUI B
NepBUYHON aTMocepey.

JlabopaTtopnasi padora «/3yuyeHHe W ONHMCaHWE MCKOIMAEMbBIX OCTAaTKOB
JPEBHUX OPTraHU3MOB).

IIpakTnueckass padora «M3ydeHue OCOOCHHOCTEH CTPOCHUSI PACTECHUM
Pa3HBIX OTAEIIOB).

IpakTnueckass padora «M3ydyeHne oCOOCHHOCTEW CTPOEHUSI TO3BOHOYHBIX
YKUBOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIIOr eHe3

Pa3znensl u 3agaun aHTPONOIOTHU. METOIBI aHTPOTIOJIOTUH.

CraHoBIEHHE TPEACTABICHUN O IMPOUCXOXKICHHM YEJIOBEKA. PenmrunosHeie
BO33peHus. COBpEMEHHbIE HAYYHBIE TEOPUH.

CX0ZCTBO Yen0BeKa ¢ KUBOTHBIMU. CHCTEMAaTHUYECKOE MOJIOKEHUE YEIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU310I0r0-OMOXUMHUYECKHUE,
noBesieHueckre. OTanyus 4enoBeKa OT )KUBOTHBIX. [IpSIMOX0XKIEHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. PazBuTHe roJOBHOrO MO3ra U BTOPOM CUTHAJIBHOMU
CUCTEMBI.

JIBrokymue cuiibl ((akToOphl) aHTPONOreHe3a: OMOJIOrHYecKre, COllUalbHbIE.
CooTHolIeHNE OMOJOTUYECKUX U COLUUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OCHOBHBIE CTaJAMM AHTpOIOreHe3a. PaHHHME 4YenoBEKOOOpa3Hble O00E3bSHBI
(IPOKOHCYJIBI) M PaHHUE TTOHTHIBI — OOITHE MIPEIKH YeIOBEKOOOPA3HBIX 00€3bsH 1
JroJie. ABCTPaTONUTEKU — JBYHOTHE MpeAKH Jtofeh. YUenoBeK yMenbli, repBbie
M3TOTOBJICHUS OPYIUM TpyAa. UenoBek NpsIMOXOAALIMNA U IEPBBIMA BBIXOJ JIKOJAEH
3a  npenensl  Adpuku. YenoBexk reiaenbOeprckuii —  0OmME  MPENIoK
HEAHJEPTAJIbCKOTO YEJIOBEKA M YEJIOBEKA PasyMHOro. YenoBeK HeaHIAEpPTalbCKUN
KaK BHJ JIIOJEH XOJOJHOTO KiMMaTra. YeloBeK pa3yMHBIM COBPEMEHHOIO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a mpenenamMu Adpuku.
[TaneoreneTrka u NajgeoOreHOMHUKA.



OBOMIONMS COBPEMEHHOTO 4YelloBeKa. EcTecTBEeHHBI OTOOpP B MOMYJNSIMSIX
yenoBeka. MyTanMoHHbBIM mpouecc W noauMop@usM. [lomyssiuoHHBIE BOJHBI,
npeiid reHoB, murpanus U «d(pQPeKT oCHOBATENS» B MOIMYISIUIX COBPEMEHHOTO
YEJI0BEKA.

Uenoseueckne pacel. [loHsatue o pace. bonpmme pacel: €BpONeoOugHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANIbHASs),  MOHTOJOWAHAsS
(a3maTcko-aMepuKaHcKas). BpemMs u myTu paccelieHHs 4YelOoBeKa IO IJIaHETe.
EnuHcTBO  dyenoBeueckux — pac. HaydHas  HECOCTOSTENBHOCTh  pacu3Ma.
[IpucnocoOeHHOCTh YeoBeKa K pa3HbIM YCJIOBHUSIM OKpYXKAlOIIEH Cpebl.
Bnusnue reorpaduueckoil cpeapl W Apeiida reHoB Ha Mopdosoruio u
(bu3MONOTHIO YeTIOBeKa.

MexaucuMiuiiHapable  MeTobl B (usnueckoil  (OMOIOTHYECKOM)
AHTPOIIOJIOTMHM.  OBOJIOLHMOHHAS  AHTPONOJIOTHS ¥ MAaJCOAHTPOIOJIOTHS
YeJIOBEUECKUX NOIMyJsuui. bruoconnanbHble HCCIENOBAaHUSA MPUPOJABI YEJIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOITMYECKOr0 M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpauun

[Toptpersr: Y. lapsun, JI. Jluku, . . Porunckuii, M. M. I'epacumos.

Tabmunp! 1 cxembl: «MeToIbl aHTPONOJOTun», «['0JJIOBHON MO3T uerIoBeKay,
«YenoBekooOpa3Hble 00€3biAHb, «CKeNeT ueaoBeKa M CKEJeT IIMMIIaH3e»,
«PyIMMEHTBI M aTaBU3MBbD», «J{BHKyLIUE CUJIBI AHTPOIIOTE€HE3a», « IBOIIOLUOHHOE
IpPEBO  YENOBEKa», «ABcTpamonurek», «UYenoBek  ymenslit», «Yenosek
IPAMOXOIAIIMIY, «JleHucoBckui yenoBek» «Heanaepranpupn, «KpoMaHbOHLBD,
«IIpenku yenoBeka», «Tarbl HIBOJIFOLUHN YEJTOBEKA», «Packl yenoBekay.

O6opynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TIPeAMETOB MaTepualibHOU
KyJIbTYphl ~TIPEIKOB YeEJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MUQOJIOTUYECKUMU UM OHOJICUCKUMH CIOKETAMH TPOUCXOXKICHUS YEJIOBEKa,
¢dororpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BEKa, MOJIENb
yeperna 4YejJoBEKa M 4epena IIMMIIAH3€, MOJENb KHUCTH 4YEJIOBEKAa W KUCTH
HIMMIIaH3€, MOJEIIA TOpCa MPEAKOB YEJIOBEKa.

JlaGopaTopnasi pabGora «l3yueHne OCOOCHHOCTEM CTpOEHHUS CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPSIMOXO0XKICHUEM).

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aJalTalNil YeIIOBEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOULICHHSIX OPraHU3MOB M
HA/IOPraHU3MEHHBIX CHCTEM C OKPY:KAKOLIeH cpe1oi

3apoxaeHre U pa3Butue 3kojoruu B Tpyaax A. I'ym6onbara, K. @. Pynbe,
H. A. CesepuoBa, J. I'ekkensi, A. Tencnu, B. H. CykauéBa. Pa3gensl u 3amauun
9K00TuH. CBSI3b SKOJIOTUU C IPYTUMH HAyKaMH.



Metonsl sxonoruu. I[loneBbie HaOmOAECHUA. DKCIEPUMEHTHI B HKOJIOTHU:
npupojHble W JabopatopHble. MoJaenupoBaHUE B IKOJOTUHA. MOHHUTOPHHT
OKpY’KaIOIIEH CpeIbl: JIOKAIbHBIN, peTUOHATBHBIN U TJI00ATbHBII.

3HaYeHUE DOKOJIOTMYECKUX 3HAHUM Ui YEJIOBEKA. DKOJOTHYECKOE
MHPOBO33pPEHNE KaK OCHOBA CBS3€Hl YENOBEYECTBA C NMpUpoaoi. PopmupoBaHue
HKOJIOTUYECKOM KYJIBTYPhI U SKOJIOTHYECKON IPaMOTHOCTH HACEIEHUS.

JleMoHCTpanun

[Toptpetsi: A. I'ym6onbar, K. ®@. Pynbe, H. A. Cesepiios, 2. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr skonorun», «Meroasl 3konoruny, «Cxema
MOHUTOPHUHIA OKPYKAIOIIEN CPEIbI».

JlabopaTopHas padora «3yuenue METOJIOB JKOJIOTUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranu3msl u cpeaa 0OMTAHUA

DKOJIOTHYECKHE (PaKTOPbl U 3aKOHOMEPHOCTH UX nenctus. Kiaccupukanms
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0ume
3aKOHOMEPHOCTH AEHCTBUS 3KoJornueckux Qakropos. IIpaBuno muaumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBl.

Abuotnueckue (¢akrtopel. CBeT Kak sKonorudeckuil akrtop. JleiicTBue
pPa3HbIX YYAaCTKOB COJIHEYHOT'O CHEKTpa Ha OPraHU3Mbl. DKOJIOTMYECKUE TPYMIIbI
pacTeHUH M JKUBOTHBIX II0 OTHOIICHHMIO K cCBeTy. CUTHaJbHAas poOJIb CBETA.
doTonepruoau3M.

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

Bnaxuocts kak skonorumdeckuid ¢aktop. Ilpucrnocobnenus pacteHuilt K
noJiIepKaHuo BoJgHOro OanaHca. Knaccugukanusi pacTeHHM MO OTHOILEHUIO K
Boze. [IpucnocoOneHust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
riyOMHHasT  TOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  Du3uko-xumuyeckue
OCOOEHHOCTH Cpell OoOuTaHusi OpraHu3MoB. [lpucrnocobieHus OpraHU3MOB K
YKU3HM B pa3HbIX Cpelax.

buonornyeckue putmbl. BHemHue W BHyTpeHHUE pUTMBI. CyTOYHBIE H
roJu4yHble PUTMBL. [IpHUCHIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHMSIM
YCJIOBHM KU3HMU.

Kusnennsie Qopmbl opranuzMoB. [loHsiTHe O JKU3HEHHOW (Qopme.
XKuznennvle POpMbI paCTEHUN: AepEBbs, KYCTAPHUKU, KYCTAPHUUIKH, MHOTOJIETHHUE



TpaBbl, OJHOJETHHE TpaBbl. JKW3HEHHBIE (POPMBI IKUBOTHBIX: THUIPOOHMOHTHI,
re0OHUOHTHI, a3POOHOHTHI. OCOOCHHOCTH CTPOSHHUS U 00pa3a KU3HHU.

buotnueckune (bakTopsI. Bunpr  OMOTMYECKMX  B3aUMOJEHCTBHIL:
KOHKYPEHI[UsI, XUIIHUYECTBO, CUMONO03 U ero (opmel. [lapasutusm, koomneparus,
MyTYyaju3M, KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). HeTpoduueckue
B3aUMOJCUCTBUS  (Tommyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTHYECKUX B3aMMOJCUCTBUNM JJIsI CYIIECTBOBAHUSI OPraHU3MOB B Cpelie
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIOYESHUS.

JdeMoHCcTpaIMuA

Tabmuubl U cxembl: «Ikonorudyeckue Qaxrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKUE TPYIIIHI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TenaoKpoBHbIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE >XUBOTHBIE», «DuU3noNOrHUEecKUe aaanTaluu
KUBOTHBIX», «Cpenpl OOWTaHHWS OpPraHU3MOB», «bHOJOTHYECKHE PUTMBDY,
«Kuznennole  Qopmbel  pactenmity, «KuzHeHHbIE  (GOPMBI  KUBOTHBIXY,
«IKOCHUCTEMA IUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenu
NUTaHUs, «XulHudecTBoy, «llapasutuzm», «KoHkypeHuus», «CumMOnos3y,
«KommeHcanuzmy.

O6opynoBanue: repbapud pacTeHUW W KUBOTHBIX, MPUCIHOCOOICHHBIX K
BIIUSHUIO Pa3UYHBIX OKOJOTUYECKUX (PAKTOpOB, repdapuu CBETOJIIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIOOUBBIC, TCHEIIOOUBHIC U
TEHEBBIHOCJIMBBIE KOMHATHBIC PACTECHUSI, repOapuu U KOJUIEKIIUU TEIJIOJIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydesia MTHUIl U 3Bepel, repOapuu
pacTeHull, OTHOCSIIMXCA K TUrpoduTaM, kcepoduram, Me30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJICKIIMU KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX cpeaax,
repObapud M KOJUICKIIMM pPACTEeHUHW U JKUBOTHBIX, OOJIAJAlOIIMX 4YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM JKM3HU, repOapuu u
KOJUICKIIUU PACTEHHM M >KUBOTHBIX PA3UYHBIX KU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUACTBYIOIIMX B PA3JTMYHBIX OMOTUUYECKUX B3aUMOJCHCTBUSIX.

JlaGopaTopnasi pabora «BbisiBIeHHE NPUCTIOCOOJEHUM OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlaGopaTopnasi pabora «BpisiBIeHHEe NPUCTOCOOJIEHUNH OPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

Jlabopatopnasi pabdora «AHATOMHUYECKHE OCOOCHHOCTH PACTCHHHN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. IKo10rusi BUAOB U MOILYJISA UM

OKOJIOTUYECKHE  XapaKTePUCTUKU  TOIYJISLHH. [Tonmynsimuss ~ Kak
Oounonornyeckas cucreMa. Poib HEOTHOPOMHOCTH Cpelibl, (PU3NIecKux 6apbepoB U
0COOEHHOCTEH OMOJIOTHH BUIOB B (DOPMUPOBAHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiiuii. OCHOBHBIE TIOKa3aTeIW TMOMYJISIIIUU: YHCICHHOCTh, IUIOTHOCT,



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

Dkosioruyeckas CTpykrypa nonyssinuu. OleHKa YUCIECHHOCTH TOIMYJISIUHN.
JvHaMmuka nmonynsiuud U €€ peryyanus. bHOTHYeCcKui MOTEHUHAN MOIMYJISIIUU.
MopaenupoBaHue JUHAMHUKHU MOMyIsiuuy. KpuBble pocTa YMCIEHHOCTH MOMYJISIIUN.
KpuBble BbDKMBaHUSA. Perynsius YWCICHHOCTH MOMYJSAIUNA: POk (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKHUE CTPATETUH BUOB (I- U
K-ctparerun).

[Tonsitue 00 sKojormyeckoil Huiie Buaa. MecrtooOuTanue. MHoromepHas
MoJenb dKosiornyeckon Humm Jx.M. XarumHcoHa. Pa3sMepbl 3KOJIOTMYECKOU
Hu. [loTeHnmManpHas u peanu3oBaHHAs HUIIM.

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

3aKOHOMEpPHOCTM TIOBEJICHUSI W MUrpaluid >KUBOTHBIX. buonormueckue
VMHBA3UU YYKEPOJHBIX BUJIOB.

JleMoHCTpauun

[Toptper: Ix. . XaTunHCOH.

Tabmuubl U cXeMmbl: «JKOJOTHYECKHUE XapAKTEPUCTHKU MOMYJISLIUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa  mnomyisiqum», «Bo3pacTHble  NMHUpPaMHJIBI
nonyasinun», «CKOpPOCTh  3acelieHUsT TMOBEPXHOCTH  3€MJIM  Pa3jInYHBIMHU
opranuzmammn», «Mojeinb 3xonorudeckort Humm . M. XaTunHcoHay.

O6opynoBanue: repdapun pacTeHUM, KOJJICKIIUU )KUBOTHBIX.

Jlabopatopuass  paGora  «[lpucnocoGneHuss ceMsH  pacTeHHd K
PacCeNICHUIO».

Tema 9. IKo10rus cO00IECTB. IKOJOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buoneHo3 u ero crpykrypa. CBS3M MEXIy
OpraHu3Mamu B OUOIIEHO3E.

Okocucrema kak otkpbiTas cuctema (A. JIx. Tencnu). dyHKIMOHAIBHBIE
0JIOKM OpraHu3MOB B DJKOCHUCTEME: TMPOAYLEHTbl, KOHCYMEHTBI, PEIYIEHTHI.
Tpoduueckne ypoBHu. Tpoduyeckue unenu u cetd. AOHOTHYECKHE OIOKHU
skocucteM. [TouBbl U Wikl B 3kocucTemMax. KpyroBopor BelEeCTB U MOTOK SHEPTUH
B OKOCHUCTEME.

OcHOBHBIE  TIOKa3aTeau  dAKocucTeMbl. buomacca u  mpoaykuus.
DKOJOTHYECKUE TUPaAMU/IbI YKCEN, OMOMAacChl U SHEPTUH.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Draykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKieccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W MX MPUYUHBL. AHTPOIOIE€HHBIE BO3JCUCTBUS Ha
cykneccuu. Kimmmakcrnoe coo0OmiectBo. bropaznoobpasue u moiaHoTa KpyroBopoTa
BEILIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.



[TpupoaHble 3KOCUCTEMBL. JKOCUCmEMbL 03ED U peK. DKocucmemvbl Mopeti u
oxeanos. Ixocucmemvl MyHOp, 1€CO8, CMenel, nyCmbitb.

AHTpONIOr€HHBIE HKOCUCTEMBI. ATrposKkocucTeMa. ArpoueHo3. Pazmmuus
MEXy aHTPOIIOT€HHBIMH U MPUPOTHBIMHU YKOCUCTEMaMHU.

Ypb6oskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [opojackas
bnopa u ¢ayna. CuHaHTpomm3aius TOpPOJACKOW QayHbl. buonormueckoe wu
X035MCTBEHHOE 3HAUYECHUE arPOIKOCUCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
sKkocuctemax. Ponv kackaonoco 3gpgexma u 6udo8-30uhpukamopos (Kirouesvix
61008) 8 yHKYUOHUposanuu 3Kkocucmem. IlepeHOC SHEPTUU U BEIIECTB MEKIY
CMEXKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCIIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3JICHCTBHIA.

Mexanuzmoi 8030elicmeus 3aepA3HEHUll  PA3HbIX munos Ha
CcybOpeaHu3MeHHOM, OP2aAHUSMEHHOM, HONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHO8bl ~ 9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  8030€UCMBUs.
MeTom010THs MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpauumn
[Toptper: A. JIx. TeHncnu.
Tabmunpt  u cxembl:  «CTpykTypa  OuoleHo3a»,  «JKocHCTeMa

HIMPOKOJIUCTBEHHOTO JIecay, « IKOCUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHAIIbHBIC
TPYINbl OPraHU3MOB B 3KOCUCTEME», «KpyroBopoT BEIIECTB B 3IKOCHUCTEMEY,
«llenu nutanus (macTOUIIHAS, TETPUTHAS)», « DKOJIOTHUECKAsT TUPAMUIA YUCEID,
«IKonoruyeckas nupamuaa OMOMacchly, «IKOJIOTHUECKas MUpaMUa SHEPTUNY,
«O0pazoBanue 6onota», «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxapa», «IKocucrema 03epay», «ArpoueHos», «KpyroBopoT BEHIECTB U MOTOK
SHEPIruM B arpoiieHo3e», «[Ipumepsl ypOboskocucTeM.

O6opynoBanue: repoapun pacTeHU, KOJUICKIIMA HACEKOMBIX, Uydelia MTHII U
3Bepeit, repOapuu KyJIbTYpPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
HYKOCHUCTEMBI.

IIpakTnueckas padora «/3yduenue u onucanre ypo03KOCUCTEMBI».

JlaGopaTopnasi pabora «M3ydyeHue paszHOOOpa3usi MEJIKUX TMOYBEHHBIX
YJICHUCTOHOTHUX B PA3HBIX SKOCHUCTEMAX).

IKCKYypeHusi «IDKCKypCcUs B THIMYHBIN OuoOTeoreHo3 (B ayOpaBy, Oepe3HsK,
€IbHUK, Ha CYXOJ0JIbHBIN UM TTIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IDKCKYpcUsi «IDKCKYpCHsl B arpodKocHCTeMy (Ha MoJjie WIM B TEIUIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riodanbHas 3IKOCUCTEMA

buochepa — obmemnnanerapHass oOojiouka 3eMIIH, TII€ CYIIECTBYET WIIH
CYILECTBOBAaJIA kKM3Hb. Pa3BuTHe npeacraBieHuil o ouocdepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepnaackoro o 6uochepe. O6mactu 6mochepsr u e€ coctan. Kupoe
BelIecTBO Orochepsl U ero PyHKITHH.

3aKOHOMEPHOCTH cymiecTBOBaHUs Onocdeprl. OcoOeHHOCTH OMOChepbl Kak
rio6abHOM 3K0cUCcTeMBbL. JMHamuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEIIECTB U OMOT€OXMMHUYECKUE IUKIIBI (YIiiepoja, a3oTa). PUTMUUHOCTE sIBIEHUMN
B Omocdepe.

3oHanbHOCTh Ouocdeprl. Ilonstne o Omome. OCHOBHBIE OMOMBI CYIIIH:
TYyHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U MIMPOKOIUCTBEHHBIE Jieca, CTEIH, CABAHHBI,
MyCTBIHU, TPOMUYECKHUE JIeca, BRICOKOTOPhs. KiinMar, pacTuTenbHbIi U )KUBOTHBIH
MHUP OMOMOB CYIIIH.

CtpykTypa u (QyHKIHS )KHBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHITHANA U
onocdepHbIX PYHKIUI.

JlemoHcTpanuu

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

Tabmuubl u cxembl: «I'eocdepsl 3emnn», «KpyroBopoT azota B mpuUpone»,
«KpyroBopoT yriepona B mpupose», «KpyroBopoTr kuciaopojga B TPHUPOJIEL»,
«KpyroBopoT Boabl B mpupoae», «OcHOBHbIE OMOMBI cymmn», «Knumatuueckue
nosica 3emnn», «TyHapay, «Talray, «Cmemanueiii gec», «ILIupokoancTBEHHBIM
necy, «Crenby, «CaBanHay, «IlycTbiHgy, « Tponndeckuii Jiecy.

O6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnoBek u oKpy:xa0Ias cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYMHBL. Bo3JeicTBHE YeElIOBEKa Ha
ouocdepy. 3arpssHeHne Bo3AymHOM cpenpl. OxpaHa Bo3ayxa. 3arps3HEHHE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienume mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiuMara.

AHTpOIIOTEHHOE BO3/CHCTBHE HA PACTUTENIbHBIM M KUBOTHBIM Mup. OxpaHa
pPacCTUTEIILHOTO W >KMUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPAHbl MPUPOBIL.
Kpacasie xHuru. Oco0o oxpansembie npupojansie Ttepputopun (OOIIT).
borannyeckue cajpl U 300J10THYECKUE TTAPKU.

OCHOBHBIC TPUHIUIIBI YCTOWYMBOTO Pa3BUTHSI UYEJIOBEUECTBA W TPUPOJIBI.
PannonanbHOE  MPUPOJONOJB30BAaHUE UM COXpAaHEHHE  OMOJIOTMYECKOTro
pazHooOpasust 3emiu. OOmMe 3aKOHOMEPHOCTH TJI00ABHBIX HSKOJIOTHYCCKHUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOT'O KPU3HCA U €T0 BEPOSITHBIE TOCIIEICTBHUS.

Pa3Butre METOJIOB MOHUTOPUHTA Pa3BUTUSI OMACHBIX TEXHOTCHHBIX
npoueccoB. CucmemHvle uUccre008aHus nepexooa K pecypcocbepezaroujei u
KOHKYPEHmMOCnocobHotl anepeemuke. buonozuueckoe pasnoobpasue u buopecypcawi.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CMyn K
uHgopmayuu no COCMOAHUI0 OMOENbHLIX 6U008 U 3Ikocucmem. OcHOGb



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

JleMoHCTpanun

Tabmuubl  w  cxembl:  «3arpsisHeHHEe  atMocepb»,  «3arpsi3HEHHE
ruapocdepbl», «3arpsizHeHue 1ouBb», «llapHukoBbit  3dpdexT», «Ocobo
OXpaHseMbIe MPUPOTHBIE TEPPUTOPUNY», «MOJEIU YIPABIIEMOIO MUPAY.
O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTEHHWH M >KUBOTHBIX KpacHoii
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BUOJIOTYN HA YPOBHE CPEJHEI'O OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YalONIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsl: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPaMMBI IO OHOJIOTHH
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
IPaXKIAHCKON UJIEHTHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CAMOONpEACNICHUIO0, Haluuyue Mmomusayuu K OOYYEHUIO  OHMOJIOTHH,
yeneHanpasienHoe pazeumue BHYTPEHHHUX YOEXKIEHUU JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHbL O0YUYAIOIIUXCSl PYKOBOJICTBOBATHCS B CBOEH
JEATEIIBHOCTH I[IEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haluuyue  NPABOCO3HAHUA  DKOJIOTUYECKOU
KYJBTYPbI, CHOCOOHOCMU CMA8UmMb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBbI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE YYEOHOW M BOCIUTATEIHHOM JEATEIBHOCTH B COOTBETCTBUHU C
TPAAULUOHHBIMUA POCCUICKHUMU COLMOKYJIBTYPHBIMU, HCTOPUYECKUMHU U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUJIaMU U HOpPMaMHu
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIlecCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U
CaMOpa3BUTHUsS, PA3BUTHUS BHYTPEHHEH TMO3UIMU JIMYHOCTHU, NATPUOTHU3MA U
YBaXKECHUS K 3aKOHY U IMPaBOIOPSAIKY, YEJIOBEKY TPyJa U CTapIIEMy MOKOJECHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHUS K KYyJbTYPHOMY HACIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir ®Denepaiuu, npupoae u
OKpYXKarolIEn cpelie.

JInyHOCTHBIE peE3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus
JIOJDKHBI OTPa)kaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIUECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEXKIEHHH, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peav3alliid OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOro BOCIIMTAHUS:

c(hOpMUPOBAHHOCTH TPAKIAHCKOM MO3UIIUKA O0YYaIOIIETOCsd KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JICHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHME CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTA TMpPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEUICHUHU YYEOHBIX U MO3HABATENBHBIX 3a/1a4, BBHIMOJHECHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

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

YMEHUE yYUTHIBATH B CBOMX JECUCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJICH C Pa3HBIMU YOCKIECHUSIMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 33a7a4, YBAKUTEIHbHOTO
OTHOILIEHHSI K MHEHHUIO OIIMOHEHTOB IMpPU OOCYXJIEHUM CIOPHBIX BOIPOCOB
OHOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WUJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaXKEHHS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
PonuHol, ropmoctm 3a CBOM Kpal, cBOKO PoauHy, CBOM S3BIK U KYJIBTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACJIEAUIO U MaMSATHUKAM IPHUPOJIBI,
JTOCTUXEHUSIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHMBATh BKJIAJ, POCCUHUCKUX YYEHBIX B CTAaHOBJICHHE W
pa3BuTHE OWOJOTHMH, TOHUMAHUS 3HA4YCHHUs] OWUOJOTUM B TO3HAHUM 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

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

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUMCKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPATIHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISAM, CO3JaHUI0 CEMbH HA OCHOBE
OCO3HAHHOI'O0 TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu HaposoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAyYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;

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



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

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1ar0NOy YU :

NOHMMaHHWE U pealu3alus 370pOBOro M 0e30macHoro odpasza KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOamaHCHUPOBAaHHBIA PEXUM 3aHATHH W OTIbIXa, pEryJspHas Quandeckas
aAKTUBHOCTb), OEpEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOILIEHUS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

IIOHUMAHUE LEHHOCTH MPAaBWI HHIWBHAYAJIbHOTO M  KOJUIEKTMBHOIO
0e30MacHOro MOBEJICHUS B CUTYallUsIX, YTPOKAIOIINUX 30POBBIO U KU3HU JIIOJIEH;

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

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYI0IIO0HE;

TOTOBHOCTh K AKTUBHOH JESITEIBHOCTH TEXHOJOTHMYECKOW W COIMAIbHOU
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO JIESTEIBHOCTB;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHoHATbHON JEesATENbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIaHbL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3OBaHHMIO U C€aMOOOpPa3OBaHHIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTHYECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKH LEJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOYHHKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

NOBBILIICHHE YPOBHS 3KOJOTMYECKOW KYyJbTYpbl: TNPUOOPETEHHE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOJXKHBIX ITOCIEICTBHMA  JUIS
OKPYKaIOIIEN CPEIbI;

OCO3HAaHME TJI00aTBHOrO XapakTepa 3KOJIOTMYECKUX MpoOJeM M IMyTed HuX
pEelIeHHS;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OUOJIOTHUHU
3HaHWS W YMEHMsS TpPU PELICHUH NpoOJieM, CBA3AHHBIX C pPAlMOHAIbHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIpaBJCHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpaHy BHUIOB,
AKOCHUCTEM, OrOochephl);

AKTUBHOE  HEINPUATHE JEUCTBUM, NPUHOCAIIMX BPEd  OKpPYXKaroUeu
OPUPOJIHON cpezie, YMEHHE MPOTHO3UPOBATH HEOJIATOMPHUITHBIE IKOJIOTUYECKUE
MOCJIEICTBUS PEANPUHUMAEMBIX ACHUCTBUIN U MPEIOTBPAIATH UX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MIPAKTUKE, TOTOBHOCTH K YYACTHIO B IPAKTUUECKOMN NIESITEIBHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM W YMTATEIBCKOW KYJIbTYpbl KaK CPEACTBa
B3aMMO/ICHCTBUSI MEXKTY JIIOJbMH U MIO3HAHUSI MUDA;

MOHMMaHWe chnerudUKA OHOJIOTMM KaK HAayKH, OCO3HaHUs €& poiu B
bopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyKaroleM MHpPE Kak O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOlllecTBa, B TO3HAHWM MPHUPOJHBIX 3aKOHOMEPHOCTEW W PEIICHUH MpodsieM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAYUMOCTH OWOJOTHUU ISl COBPEMEHHOM ITMBUIIM3AIIUU:
oOecrieyeHus: HOBOI'O YPOBHS PAa3BUTHSA MEAMIMHBI, CO3/IaHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECYpCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJI0BEYECTBA, MOUCKA MyTEeH BBIX0JAa U3 TJI00ATBHBIX SKOJOTMYECKUX MPOoOJeM U
obecrieueHus: mepexoja K  YyCTOMUMBOMY  Pa3BUTHIO,  PalMOHAJIBLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYypcOB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIINIEHUs OOIIEH KyJIbTYpbl, €CTECTBEHHO-HAYYHOH TI'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJTIbHOM TPaMOTHOCTH OOydarommxcs, GopMHpyeMOi
IPU U3y4YCHUU OMOJIOTHH,

MMOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH WCIOJb30BaTh MOJIydaeMble 3HaHWS [IJIsi aHalu3a W
OOBSICHEHUS SIBJICHUIN OKPYXKAIOIIETO MUPa U MPOUCXOJAIIUX B HEM HU3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKJIOYEHUSI HAa OCHOBE HAay4yHbIX (PaKkToB U
MMEIOLIUXCS JAHHBIX C LIEJIbIO MOTYYEHHS JOCTOBEPHBIX BBIBOJIOB;

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

OCO3HAHHUE IIEHHOCTH HAY4YHOW JESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO U UCCIIEA0BATENbCKYIO AESITEIbHOCTh NHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K aKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHUW MO OWOJIOTHU B
COOTBETCTBHHM C KM3HEHHBIMH MOTPEOHOCTSIMH.



METANIPEAMETHBIE PE3YJIBTATBI

MeTaHpeI[MCTHLIG PE3YyJIbTaTbl OCBOCHMHA y‘{€6HOFO mpcameTa «buonorusy
BKIIIOYAIOT: 3HAYUMBIC JJIA Q)OpMHpOBaHI/ISI MHUPOBO33PCHUA 06yqa}onmxc51
MCKIUCHUIITIMHAPHBIC (MG}KHPGILMCTHLIG) 06I_H€Hay‘IHI>Ie MMOHATHA, OTPAXAKOIINC
OCIOCTHOCTD H&y‘-IHOfI KapTHUHbl MHpa U CHeI_[I/I(l)I/IKy MCTOOOB ITIO3HAHMA,
HCIIOJIB3YCMbBIX B CCTCCTBCHHLIX HAayKax (BeH_[eCTBO, QHCPIrusAd, sAABJICHUC, ITPOLCCC,
CHCTCMaA, Hay‘{HLII\/’I q)aKT, IMPpUHOUII, TUIIOTE3d, 3aKOHOMCPHOCTDb, 3aKOH, TCOpPHUA,
HCCICOAOBAHUC, HaGHIO,HeHI/IC, HU3MCPCHHUC, OKCIICPUMCHT 151 I[pyme);
YHUBCPCAJILHBIC y‘{e6HBIe I[eﬁCTBPIH (H03HaBaTeJIBHBIe, KOMMYHUKATUBHBIC,

PETYJISTUBHBIE), 00ecIeynBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
IPAMOTHOCTH W  COLUMAJIbHOM KOMIIETEHUMH OOYYarolUXCS; CIIOCOOHOCTH
oOyuaromxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

MHUPOBO33pEHUYECKUE 3HAHMS W  YHUBEpCAJbHble ydeOHbIE JIEHCTBUS B
ITO3HABATEIIbHON 1 COMAIIBHON MPAKTHUKE.

B pesynbrare wu3ydyeHus OHOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEro
oOpasoBanust y oOywatomierocss OyayT c(OpMHUpPOBaHbl IO3HABATEJIbHbIC
YHHUBEpCaJbHble yueOHbIE JEMCTBYSI, KOMMYHUKAaTUBHbIE YHUBEPCAIbHBIE yUeOHbIE
NEHCTBUS, pEryJIsITUBHbIE YHHUBEpCAlbHbIE YYEOHbIE JIEHUCTBUS, COBMECTHAs
NEeSATEIbHOCTbD.

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI IMPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMH
AEeCTBUSIMM:

1) 6a3oBbIe JIOrHYECKHE IeiiCTBUS:

CaMOCTOATENBbHO  (OPMYyJIHpPOBAaTH W aKTyaJIU3UPOBATH  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(aHanu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(UKaAIIUU, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE NMPU3HAKU, YCTAHABIIMBAThH
CBSI3U C IPYTUMH MTOHATUSAMH);

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

UCITOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS 0ObsICHEHUSI (DAKTOB U SBJICHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKHE pPAaCCyKIAEHUs (MHIYKTUBHbBIC, JEAyKTUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYMS] B PaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOIbI U 3aKIIOUEHUS;

NPUMEHSTh CXEMHO-MO/ICJIbHbIE cpencrtBa Ui IPEACTaBIICHUS
CYILLECTBEHHBIX CBSI3€M M OTHOLIEHUH B M3y4aeMbIX OMOJIOTMYECKHX OOBEKTaX, a



TaKK€  MPOTHUBOPEUMI  pa3HOTO  poja,  BBIIBICHHBIX B Pa3iMuYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

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

BHOCHUTb KOPPEKTHBBI B ACSITEIBHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU TOCIIEICTBUN ACSITETbHOCTH;

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

pa3BUBaTh KPEaTUBHOE MBIIIICHUE NPU PELIEHUH )KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEILCKHE TeHCTBHS:

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

UCTIONB30BaTh pPAa3jMuHble BUABI JEATEIBHOCTH IO TMOJYYEHHIO HOBOTO
3HaHWs, €ro WHTEPIpETallH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YUEOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPHU CO3JaHUH YI€OHBIX M COI[MAIbHBIX MIPOEKTOB;

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

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NESITEIbHOCTH U JKU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M U aAKTyaJM3UpOBaTh 3aj4auy,
BBIIBUTaTh TUNOTE3Y €€ pelIeHHs, HaXOAWTh apryMEHThl Ui J10Ka3aTelbCTBa
CBOMX YTBEP:KJICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUHU PELICHHUS;

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE pEUICHHS 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT,;

OCYIIECTBIISTh IEJICHANIPABICHHBIN MOUCK TEpPEeHOCa CPEICTB U CIIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

yMETh TMEPEHOCUTh 3HAHWS B TO3HABATEJIBHYIO U MPAKTHUECKYIO 00JacTu
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJEU, TpeJiaraTh OPUTHHAIBHBIC TOIXOABl M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUSI.

3) pabdora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUUHBIX HCTOYHHUKAX MH(OpMAaIMK (TeKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTEpaTrype, OHOJOTMYECKUX CIIOBapsAX U
CTIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NMaHHBIX, B VHTepHETEe), aHAIM3UPOBAThH



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MIPEACTABJICHHS], KPUTUIECKHU OIICHUBATH
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3JTMYHBIE METOJbI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM Il BBIIOJHEHUSI yU4eOHBIX
3ajiay;

mpUOOpETaTh OIBIT KCHOJIB30BAHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

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

UCTIONB30BaTh HAY4YHBI S3BIK B KadecTBE CpeACTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMH  PAcTO3HABaHWS W 3aIATHl  WHOOpMAIUH,
nH(OPMAIMOHHON 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0mennme:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BceX c(hepax KU3HU, aKTUBHO y4aCTBOBATH
B JIMAJIOT€ WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYKIaemMoil TeMbl (yMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpPEACTBA OOIIEHHS, TOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHHS KOH(JIMKTHBIX CHUTYaIlUH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJIQJIETh PA3IMYHBIMHU CHOCOOaMM OOIEHWS U B3aUMOJICHCTBHUS, MMOHMMATH
HAMEPEHUS IPYTUX JIIOJIeH, IPOSBIATH YBAKUTEIBHOE OTHOIIICHHE K COOECETHUKY
U B KOPPEKTHOU Popme (hopMyIupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHUSI C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MMOHMUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHIYaIbHOM
paboThI IPU pelIeHUU OUOIOTUYECKON MPOOIIeMbI, 000CHOBBIBATh HEOOXOMMOCTD
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1a4H;

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



OPUHUMATh L[EJIMd  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIWUHUPOBATh ACHUCTBUA MO €€ IOCTHKEHHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOTO Y4YaCTHHKA KOMAaHIBI B
OOIIMiA pe3ybTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHWBAaTh HUIEU C TO3ULHAA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTyalUsIX, IPOSBISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMHU AeHCTBUAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS U1 BBIABICHUS MpOOJIEM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAaHOBKH B CBOMX JEHUCTBHSIX M MOCTYINKaxX MO OTHOLIECHUIO K >KMBOUW MPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOATENIBHO OCYIIECTBIIATh IO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

CaMOCTOATENIbHO COCTABJISITh IUIAH pEIICHHS NpodieMbl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOYTEHUIH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HaHHBIA BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
34 pEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

c1ocoOCTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAULIUK B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KyJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JESATEIBHOCT,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th  HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpPUIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUI, MCMOJIb30BaTh MPUEMBI peQuieKCHM AJisl OLEHKU CUTyallld, BbHIOOpa
BEPHOI'O PEILLICHHS;

YMETh OLEHUBATh PHUCKM W CBOEBPEMEHHO IPUHUMATH PELIEHUS M0 HX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX INPU AaHAIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBHl APYI'MX IIPH AHAIN3E pe3yJIbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

ITPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHbIE peE3yabTAaThl OCBOCHUSI COJEpXKaHUS Y4yeOHOro mpeaMeTa
«buonorus» Ha yrayOJAEHHOM ypOBHE OpPUEHTHPOBAaHBI Ha obOecreueHue
npobuapHOro  oOyueHus  oOydaronuxcss — Owonmormu. OHH  BKJIIOYAIOT:
cnenuuyeckue s OMOJIOTMHM HayYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 11O
OCBOCHUIO, UHTEPIIPETAIMU U MPEeOOPa30BAHUIO 3HAHUM, BUBI JEATCIBHOCTH IO
MOJTYYEHHUIO HOBBIX 3HAHUW W UX MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX, a TAKXKE B
pealbHBIX XWU3HEHHBIX cuTyauusx. [IpenmeTHbie pe3yiabTaThl MPEICTABICHBI IO
rojiaM U3y4eHusl.

[IpeameTHbIe pe3ynbTaThl OCBOCHUS ydueOHOro mpeamera «buonorus» B 10
Kjlacce JOJDKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAyYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB TPHUPOABI U  pEHIeHMH TpoOJieM  palMroOHAIBLHOTO
MIPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
Onooruu;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAONIMe OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOPETYISIUs, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUUBOCTh, POCT U Pa3BUTHE), OHMOJOTUYECKUE TEOPUU
(xnetounas Teopus T. llIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHas Teopusl
HaciencrBeHHoctu T. Moprana), yuyenuss (H. W. BaBumioBa — o 1neHTpax
MHOTOOOpa3usi W  TMPOUCXOXKICHUS  KYJbTYpPHBIX  pacTeHWi),  3aKOHBI
(emnHOOOpa3wsi MMOTOMKOB TIEPBOTO TMOKOJEHUS, PACIICIIIICHUS, YHCTOTHI TaMer,
HE3aBUCUMOTO HacienoBanus [. MeHzaenss, TOMOJIOTUYECKUX PSAIOB B
HACJIEICTBEHHOM U3MEHYMBOCTH H. n. Basunosa), IIPUHILIATIBL
(KOMILIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMM METOJIaMH HAy4YHOTO MO3HAHUS, HCIOJIb3YEMbIX B
OMOJIOTMYECKUX HCCIAEJOBAHUSIX IKUBBIX OOBEKTOB (OMHUCAaHUE, HW3MEpPEHUe,
HaOJII0/IeHNE, SKCIIEPUMEHT);



YMEHHE BBIACIATH CYLUIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKApUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OaxTepuit, rpuOOB, pacCTEHUH, JKUBOTHBIX U Y€JIOBEKa, CTPOCHHUSI OPTaHOB U CUCTEM
OpPraHOB pAaCTEHUl, JXUBOTHBIX, YEJOBEKAa, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOIIMX B OpraHU3Max PACTEHUH, KUBOTHBIX U YEJIOBEKAa, OMOIOIMUECKHUX
IPOIIECCOB: 0OMEHA BelIeCTB (MeTaboIM3M), MPEBPAICHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepOTPOPHOro TUIIOB MUTAHUS, (OTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, M€H03a, raMeTorenes3a, SMOpUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHS,
pPa3MHOXKEHHUS,  HMHJIMBUIYaJBbHOTO  Pa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJEICTBYSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABJIMBATh B3aMMOCBS3M MEXAY OPraHOMJAMHU KIETKH M UX
(GYHKIUSAMH, CTPOCHHMEM KJIETOK pAa3HBIX TKaHEH M WX (QYHKIUAMH, MEXITY
OpraHaMd U CHCTEMaMU OpraHOB Yy pPAacTEHMM, >KMBOTHBIX M 4YEJIOBEKa U UX
(GYHKIUSAMU, MEXAY CHCTEMaMH OPraHoB UM HMX (QYHKIHUSIMH, MEXIy >STanamu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IMKJIA U )KU3HEHHBIX I[IMKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHs, T€HOTHUIOM U (EHOTHIOM, (DEHOTHUIIOM H
(dbakTopamu cpenbl OOUTaHUS;

YMEHHE BBISABIATH OTIMUYMUTEIbHbIE MPU3HAKU KUBBIX CHCTEM, B TOM YHCIIE
pacTeHM, )KUBOTHBIX U YEJIOBEKa;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMaTUYECKUX TPy,

yYMEHHE peniaTb OMOJIOTUYECKUE 33]Ja4H, BBISBISATH NPUUMHHO-CIICICTBEHHbIE
CBSI3M MEXAY UCCIIEyEeMbIMU OMOJIOrMUECKUMHU MTPOLIECCAaMU U SIBICHUSMHU, J€1aTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJbTaTOB;

YMEHUE BBINOJIHATh J1TA0OPATOPHBIE M MpPaKTUYECKHUe padOThl, COOIMHOIATH
npaBuia npu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUraThb TUIOTE3bl, MPOBEPATh MX SKCIEPUMEHTAIBHBIMU
cpencTBamu, GopMyIupys Ledb HCCIEIOBAHMS, aHAJTU3UPOBATH IOJYYCHHBIC
pe3yNbTaThl U €NIaTh BBIBOJIBL;

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-MCCIIEIOBATEIILCKOM paboTe Mo OHoJIoruw,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJIbHBIX HAay4YHBIX OOIIECTB, U
nyOJIMYHO  TPEACTABIATH  MOJYYEHHBbIE  Pe3yNbTaThl Ha  YYEHHYECKHX
KOH(epeHusX;

YMEHHE OIICHWBATh JTHUYECKHUE AacCIEeKThl COBPEMEHHBIX HCCIICIOBAaHUI B
obmactu  Ouosormd ¥ MeAMIMHBI  (KJIOHMPOBaHHME,  HMCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HANpPaBIEHHOE M3MEHEHHWE T€HOMa U CO3/JaHHE TPAHCTCHHBIX
OpraHU3MOB);



YMEHHE OCYIIECTBISATh OCO3HAaHHBIM BBIOOp Oyayiiell mpodeccuoHanbHON
JESITEIBHOCTH B 00JIaCTH OMOJIOTUH, MEAMIIUHBI, OMOTEXHOJIOTHH, BETEpUHAPUH,
CEJIbCKOTO XO03S1CTBa, MUIIEBON MPOMBIIIJIEHHOCTH, YIrAyOasTh MO3HABATEIbHBIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH npodeccuu 1
MPOJOJDKEHHE OMOJOrHYecKoro oOpa3oBaHMs B OpraHu3alUsaX CpeaHero
po(eCCHOHATEHOTO U BHICIIETO 00Opa30BaHUAI.

[IpenMeTHbIe pe3ynbTaThl OCBOeHUs1 yueOHoro mpeamera «buonorus» B 11
Klacce NOJIKHBI OTPaKAaTh:

cOpPMHPOBAHHOCTh 3HAHUM O MECT€ W POJIU OUOJOTUM B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAy4YHOU
KApPTUHBI MHpa, B IIO3HAHUHM 3aKOHOB NPHUPOABI M PEHICHUH 3SKOJOTUYECKUX
npoOJeM 4YeloBEeuecTBa, a TakKKe€ B PEUIEHMH BOIPOCOB PALMOHAIBLHOTO
IPUPOJIONIOIB30BaHUs, U B (POPMHUPOBAHUM LIEHHOCTHOT'O OTHOIICHMS K IPUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUICKUX M 3apyOekKHBIX yUEHBIX-OMOJIOrOB B
pa3BUTHE OUOJIOTHUH;

YMEHUE BIAJETh CUCTEMOM OHMOJOTMYECKHX 3HAHUW, KOTOpas BKIIOYAET
ONpENENEeHUs] W IOHMMAaHHWE CYIIHOCTH OCHOBOIIOJAralIIux OHOJOTHYECKUX
TEPMUHOB U MOHATUH (BHI, 3KocucTeMma, Ouocdepa), OMOJOTMYECKUE TEOPUU
(aBomronionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs SBOJIOLMH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsx U HampasieHusx 3Bomtouuu, B.M. Bepuanackoro — o
ounocdepe), 3akoHbl (reHetudeckoro paBHoBecus Jx. Xapau u B. BaitnOepra,
3apoabiieBoro cxojacrea K. M. bopa), npaBuna (munumyma HO. Jlubuxa,
HKOJIOTHYECKON MHpaMUJIbl DHEpPruM), rumnoressl (rumoresa «mupa PHK» V.
['un6epra);

yMEHUE  BJIaJE€Th  OCHOBHBIMM  METOJAAaMU  HAYYHOTO  IO3HaHUS,
UCITIOJIb3yEMbIMH B OMOJIOTUYECKHUX UCCIIETOBAHUSIX KUBBIX OOBEKTOB U AKOCUCTEM
(omucanue, M3MepeHue, HaOIIOJCHHE, JKCIIEPUMEHT), CIOCOO0aMH BBISIBICHUS U
OLICHKH aHTPOIIOTE€HHBIX U3MEHEHUH B MIPUPO/IE;

YMEHUE BBIICHATh CYIIECTBEHHbIE NPHU3HAKH: BHJIOB, OHMOTE€OLEHO30B,
PKOCUCTEM U Ouochepbl, CTaOUIUZUPYIOIIETO, ABUXKYIIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOTO otOopa, AJITONaTPUYECKOrO u CUMITaTPUYECKOTO
BUJI000pA30BaHMUs, BIUSHUS JIBMKYIIUX CHJI SBOJIOIMU HA TEHO(OHI TOMYJISIIUHY,
IPUCIIOCOOJICHHOCTH OPTaHMU3MOB K Cpelie OOMTaHUs, YepeIOBaHUS HANPaBICHUIN
ABOJIIOIMH, KPYTOBOPOTA BEUIECTB U MIOTOKA SHEPTUH B 3KOCHCTEMAX;

YMEHUE YCTAHABJIMBATh B3aUMOCBA3M MEXAY TMpOIECCAaMU HBOJIIOIUH,
JBIDKYIIMMH CHJIAaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMHU PA3JIMYHBIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBJISTH  OTJIMYWTEIbHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpelie OOMTaHus, aOMOTUYECKUX M OUOTHYECKHUX



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

YMEHUE WCIOJb30BaTh COOTBETCTBYIONINE apPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CUMBOJIMKY JJIS JOKa3aTeIbCTBAa POJCTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTAHUSI, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAHCHHS MHOT000pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHS COCYIIECTBOBAHMSI IIPUPOIBI M USTIOBEUYECTRA;

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

YMEHUE BBINOJIHATh JITA0OPATOPHBIE M IPAaKTUYECKHUE PpadOThI, COOIHOATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPSITh HUX OSKCIEPUMEHTAILHBIMU
cpencrBamu, GOpMyIHpYs I1elb HCCIEIOBAaHUS, aHAJTU3UPOBATH IOIYUYCHHBIC
PE3yNBTATHI U ICNIaTh BEIBOJBL;

YMEHHE Yy4YacTBOBaTh B y4E€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIoruw,
OKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, W
nyONUYHO  TPEACTaBIATH  TOJYYCHHBbIE  pe3yJbTaThl Ha  YYEHHYECKHUX
KOH(DepeHIusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNHN JKU3HU, YEIOBEKA
U YEIIOBEYECKUX pac, O MPUUIMHAX, MOCIEICTBHIX W CHOCO0axX MpeAoTBpAIIECHUS
ri100aapHbIX M3MEHEHUH B Ouocdepe;

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiedl mpodecCHoHaTbHON
NESATEILHOCTH B 00JIaCTH OMOJIOTUH, SKOJIOTHUHU, TPUPOIOTIONH30BAHMS, MEAUIINHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETCPUHAPHH, CEIBCKOTO XO3AWCTBa, IHIIEBOMN
MIPOMBITIUICHHOCTH, YTIYyOJIATh TI03HABATEIbHBI WHTEpPEC, HAIMpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud U MPOAOHKCHHE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATBHOTO U
BBICIIIETO 00Opa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

HaumenoBanue

n/n

KoanuyecTBO 4acos

Pa3iesioB U TeM
NPOrpamMMblI

Bcero

KoHnTpoJibHbIE
padoThI

IIpakTHyeckue
padoThI

DJIEeKTPOHHBI
e (undposbie)
oOpa3oBareJib
Hble pecypchl

CIUCOK
HTOTOBBIX
IJIAHUPYeMbIX
pe3yJbTaToB ¢
yKa3aHHeM
3TANoOB UX
(popmupoBanus

CI0C00 OLleHKH
HTOIOBBIX
IAHUPYEMBIX
pe3yJIbTaToB

buosorusa xak

Hayka

PackpsiBath
coaepxKaHue
TEPMUHOB U
MMOHSATHUH:
Hay4HOE
MHPOBO33pEHHUE,
Hay4JHas
KapTHHA MUpa,
Hay4HbII METOJ,
TUIIOTE3a,
TEOPHsI, METOBI
HUCCIIEIOBAHUS.
XapakTepuszoBat
b OHOJIOTHIO KaK
KOMILIIEKCHYO
HayKy, €€ MECTO
U POJIb Cpelin
TIPYTUX
€CTECTBEHHBIX
HayK.
OneHnBaTh
BKJIaJQ
OTEYECTBEHHBIX

- YCTHBIH OIpOC;

-pemieHre  y4eOHBIX

u MPaKTHKO-
OPHUECHTUPOBAHHBIX
3a1a4;




JKussie
CHUCTEMBI U UX
U3y4yeHue

Y4EHBIX B
pa3BUTHE
Ouosiorum.
OneHuBath poib
OuoIorn4YecKux
OTKPBITHH U
HCCIIEOBAHUN B
Pa3sBUTHHU HAYKH
U IPaKTUYECKON
JeSITeIbHOCTH
JOJEH.
[Tepeuncnars
npodeccun,
CBSA3aHHBIE C
COBPEMEHHOU
Ouosioruei.
IIpuBoauts
PUMEPHI
MPaKTHYECKOTO
WCTIOJIb30BaHMS
NOCTH)KEHUI
Ouostoruu B
MEIULMHE,
CeJIbCKOM
XO3SMCTBE,
MPOMBIIIJIEHHOC
TH ¥ OXpaHe
MIPUPOJIBI

PackpriBath
cozepxKaHue
TEPMHUHOB U
TOHATHI: )KUBast

- YCTHBIH OIIpOC;

-perieHre  y4eOHBIX

u MPaKTHKO-
OpPHEHTHPOBAHHBIX
3a/1ay;

- YCTHBIH OIpOC;

-pemieHne  y4eOHBIX
u MIPAKTUKO-
OPHUCHTUPOBAHHBIX



cHucTeMa,
3JIEMCHT,
IOJICHCTEMA,
CTPYKTYpa;
OTKPBITOCTb,
BBICOKas
YIOPSATOUYEHHOCT
b,
YIIPaBJISIEMOCTb,
NePapXUIHOCTb.
XapakTepus3oBat
b CTPYKTYpPY U
CBOMCTBA JKUBBIX
CHUCTEM, OTIINYHS
XHMHYECKOTO
cocTaBa
00BEKTOB JKHUBOM
W HEXKHUBOM
MIPUPO/IBI,
OOIIUI TPUHIIMTT
KJICTOYHOH
OpraHU3aINH
JKHBBIX CHCTEM.
CpaBHHBaTh
OOMEHHBIE
MIPOIIECCHI B
HEKHBOU U
>KUBOU MIPUPOJIE;
pacKpbIBaTh
CMBICJI peaKLui
MeTadoau3Ma.
OOBICHATE

3a/1ay;

-pemieHre  y4eOHBIX

u MPaKTUKO-
OPUECHTHUPOBAHHBIX
3a/1a4;




MeXaHU3MBI
caMoperyJsauun
JKUBBIX CUCTEM
pa3aMYHOTO
MEPAPXMMECKOTO | _ yerpyiit onpoc;
YpOBHS;
pacKpbIBaTh CyTh | -pelIeHUE Y4eOHBIX
IPUHIMIIOB u MPaKTUKO-
MOJIOKUTENBHOM | OPUEHTHUPOBAHHBIX
u 3a1a4;
OTPULIATETILHOMI
00paTHO CBS3U.
AHanu3upoBaTh
CBOMCTBA
CaMOBOCIIPOM3BE
JICHMS, pocTa U
pa3BUTHUSA
OpraHu3MOB
PackpsiBath
coliepikaHue
TEPMUHOB U
TIOHSATHI: OOMEH
BEIIECTB U
MpeBpalieHre
SHEPruH,
CaMOBOCITPOM3BE
JIeHue,
caMoperyJsLus,
pa3BuTHE,
YKU3Hb, HAYYHBII
(akT, Hay4IHBII
METO/I,




npobiema,
TUIIOTE3a, - YCTHBIH OIIPOC;
TeopHs,
IIPABHIIO, 3aKOH. | “PCLICHHE Y4eOHBIX

ITepeuncnars u MPaKTUKO-
OPHUEHTHPOBAHHBIX

3ajad;

MpPU3HAKU
JKHBOTO.
Xapaktepu3oBar
b OCHOBHBIC
YPOBHU
OpraHu3alu
SKMBBIX CHCTEM U
METO/IBI
OMOJIOTHYECKUX
HUCCIICIOBAaHUI.
OnuceIBaTh
0COOCHHOCTH,
XapaKkTepHbIE
JUIST KaXKI0ro
YPOBHS
OpraHu3alu
JKHBOTO.
Ha3zrpiBaTh
HayKH,
M3y4aronue
JKHUBBIE CUCTEMBI
Ha pa3HbIX
YPOBHSX
OpraHu3aliy.
CpaBHHBaTH
MeXIy coboit
JKHUBBIE CUCTEMBI




buonorusa
KJIETKU

0.5

Pa3HbIX YPOBHEHN
OpraHu3aluy u
MIPOUCXOASIINE B
HUX MPOLECCHI.
IToxa3bIBaTh
POJIb TUIIOTE3 U
Teopuil B
dhopMHEpOBaHUT
€CTECTBEHHOHAY
YHOU KapTUHbI
MHUpa

PackpsiBath
colepikaHue
TEPMUHOB U
MOHSITUH:
KIIETKa,
OpraHesubl,
SYKapHOTHI,
MPOKAPHOTHI,
BUPYCHI,
IUTOJIOTUS
(xnerouHas
ounostorus),
KIIETOYHAas
TEOpHA.
XapaxTepuzoBat
b OCHOBHBIE
pa3BUTHUSA
IIUTOJIOTUH KaK
HayKu U eé
odopmiieHUE B
KIIETOYHYO

- YCTHBIN OIPOC;

-pemieHre  y4eOHBIX

u MPaKTHKO-
OpHEHTHPOBAHHBIX
3a/1ay;

- YCTHBIH OIpoC;

-pemieHne  y4eOHBIX

u MPaKTHKO-
OpPHEHTHPOBAHHBIX
3a/ay;



OHOJIOTHIO.
Iloka3wIBaTh
BKJIaJ| YYEHBIX-
OHOJIOTOB B
M3ydeHne
KJIETOYHOTO
CTpPOCHUSA
OpraHNU3MOB.
[Tepeuncnars
OCHOBHBIE
MOJIOKCHUS
KJIETOYHOM
TEOpHH,
OOBSICHATH €€
poIb B
(hopMupOBaHUHT
€CTEeCTBCHHOHAY
YHOU KapTHUHBI
Mupa.
IIpuBoauTh
JI0Ka3aTelIbCTBA
pojacTBa
OpTaHU3MOB C
HCIIOJIb30BaHUEM
MOJIOKEHU
KJICTOYHOH
TEOPHH
PackpriBath
coepKaHue
TEPMUHOB U
IIOHSTHUH:
MHKPOCKOITHPOB

- YCTHBIN OIPOC;

-pemieHre  y4eOHBIX

u MPaKTHKO-
OpHEHTHPOBAHHBIX
3a/1ay;




aHue,
MPUTOTOBJICHUE
Cpe30B,
IuddepeHnnans
HOE
OKpalIvBaHHe,
XpoMaTorpadus,
anekTpodopes,
METOJ MEUEHBIX
aTOMOB,
HEeHTpU(yTUPOB
aHue, METOJ
KYJIBTYPbI
KIIETOK H
TKaHEeH, METOI
PEKOMOWHAHTHBI
x JIHK.
XapakrepuzoBar
b OCHOBHBIE
METO/IBI
W3Y4YEHUS )KUBOU
MPUPOBIL.
l'otoBuTH
BpEMEHHEIE
MHUKpoTpenapar
BI,
paccMaTpuBaTth
UX B CBETOBOM
MHUKPOCKOIT 1
Jienathb
OIKCaHHUE.
OOBSICHATD U

- YCTHBIN OIPOC;

-pemieHre  y4eOHBIX

u MPaKTHKO-
OpHEHTHPOBAHHBIX
3a/1ay;

-pemieHne  y4eOHBIX
u MIPAKTUKO-



XuMuueckas
OpraHu3aIus
KJIETKH

10

CO0II0IATh
MpaBuiIa
TEXHUKHU
MHUKPOCKOITUPOB
aHus

PackpeiBathb
coJiepKaHue
TEPMHUHOB U
MOHSITUH:
3JIEMEHTBI-
OHOreHbl,
JTATIONb,
BOJIOpOTHAS
CBSI3b,
THAPOPHIBLHOCTD

ruapopoOHOCTB,
Typrop,
MUHEpaJIbHbIE
BEILIECTBA,
OydepHbIe
CHCTEMBI,
AHHOHBHI,
KaTHOHBI.
[lepeuncnsare
0COOEHHOCTH
XHMHYECKOTO
COCTaBa KIIETKH.
Paznuuate
MaKpo-, MUKpO-
"
YIIBTPaMHUKPOdJIE

OpPHUEHTHPOBAHHBIX
3a/1ay;

- YCTHBIN OIPOC;

-pemieHre  y4eOHBIX

u MPaKTHKO-
OPHUECHTUPOBAHHBIX
3a1a4;



MEHTEI,
BXOJISIIUC B

cocTas xkuBoro u | - Y CTHBIH OIIPOC,

UX POJIb B
-pemieHre  y4eOHBIX
OpraHu3Me.
u MPaKTUKO-
XapaKTepusosar OpPUECHTUPOBAHHBIX
b CTpOEHHE U sa7ad;

CBOMCTBA BOJBI;
O0OBSCHSATH
MIPUYMHEI €€
0COOBIX CBOHCTB
1 QYHKIIMH B
KIIETKE.
[Toka3biBaTh
POIb KATHOHOB H
aHUOHOB B
obecrieyeHU U
MIPOIIECCOB
JKU3HEJIEATEITHHO
CTH
(ocMmoperynsnus
, CO3/IaHue
MEeMOpaHHOTO
MOTEHIINANA,
peryJsuus
paboThI 6ETTKOB),
paboThI
OydepHbIxX
CHUCTEM.
YcraHaBiuBaTh
B3aMMOCBSI3b
CTPOCHUS U




GyHKIIH

HEOPraHHYECKUX
BEIIECTB KIIETKH
PackpbIBaTh - YCTHBIU OIPOC;
coJiepKaHue

-pelIeHne €OHBIX
TEPMHUHOB U p yd

u MPaKTHKO-
OpHEHTHPOBAHHBIX
3a/1ay;

MOHATHH:
MOHOMEPHI,
MOJIMMEPHI,
6emnok
(mpoteunn),
NEeNTUI,
AMHHOKHCIIOTA,
NenTUAHAS
CBSI3b,
MOJIUIENTH],
JieHaTypanus,
peHatypauus,
rIoOYJISIpHBIE U
¢budpHILIpHBIC
OeIKH, IPHUOHEI.
XapakTepuszoBar
b O€JIKH, UX
CTPYKTYPHYIO
OpraHu3aIHIo U
GyHKIIH
(cTpyKTypHasi,
SHEpreTHyYecKas,
CUTHAJIbHAS,
perynsiTopHasi,
JIBUTaTeNbHas,
3aluTHAs,




(dhepMeHTaTUBHAS

). HaspiBats - YCTHBIH OIpOC;
XMMHYECKHE
OCHOBBI -pelieHue  y4eOHbIX

¢dopmupoBanus | 4 MPaKTHKO-
CTPYKTYp OPUEHTHPOBAHHBIX
OeKOBOM 3amad;

MOJICKYJIBI.
[IpuBoauTh
MPUMEPHI
(UOPHUILTAPHBIX,
100y ISPHBIX
OEJIKOB.
BrinmonsaTs
KaueCTBEHHBIE
peakiuu Ha
oOHapyXeHHE
OEJIKOB B KJICTKE;
O0OBSICHITE
MOJTyYeHHbBIE
pe3ybTaThI
PackpeiBathb
coliepikaHue
TEPMHUHOB U
MMOHATHUH:
YTJIEBOIBI,
MOHOCAXapHIbl,
JMcaxapubl,
0JIMTOCaXapHIbl,
MOJIMCaXapHIbI,
IJII0K03a,
pubo3a,




Jie30KCcuprdo3a,
JIAKTO3a,
MaJIbTO3a,
caxaposa,
Kpaxmarl,
TJTUKOTEH,
LEJUTION03a.
Kiraccndummpon
aTh YTJIEBOJIBI 110
CTPOCHUIO U
MEPEUYHCITATh UX
GyHKIUH.
[IpuBoauts
MIPUMEPBI
Pa3IUIHBIX
VTJIEBOIOB
(MOHOCaxapuI0B
, TUCAXapHJIOB,
OJTUTOCAaXapHJIOB
,

MO CAXAPH/IOB)
PackpsiBath
CoJIepKaHUE
TEPMUHOB U
TOHATHI:
JIUTTHIB,
TPUTITHIIEPHUIBI,
bochomunupl,
BOCKH,
CTEpOUJIbI,
JIUMOTPOTEHHBI,
TJIMKOJTMITHIBI.

- YCTHBIH OIIpOC;

-perieHre  y4eOHBIX

u MPaKTHKO-
OpPHEHTHPOBAHHBIX
3a/1ay;




Knaccudpuunpon
aTh JUMUABI 10
CTPOCHHUIO;
XapaKTepU30BaTh
ux pyHKIIIN
PackpsiBath
coziepikaHue
TEPMUHOB U
MOHATHH:
JIE30KCHPHOOHYK
JICMHOBAs
kucinota (JJHK),
puOOHYKIIEHHOBA
S KACJIOTa
(PHK),
HYKJICOTH,
HYKJIEO3UI,
A30THUCTBIE
OCHOBaHUS,
aJIeHUH, TYaHUH,
LUTO3UH, THMUH,
ypaui,
KOMILJIEMEHTapH
bI€ OCHOBaHWUS,
aZieHO3UHTpH(OC
¢dat (ATD),
MaKpo3pruyecka
s CBSI3b,
CEKBEHHPOBaHUE
, TCHOMHKA,
TPAHCKPHUIITOMHU
Ka, IPOTEOMUKA.

- YCTHBIH OIIpOC;

-pemieHre  y4eOHBIX

i MPaKTHKO-
OpI/IeHTI/IpOBaHHBIX
3a1a4;




XapakTtepus3oBar
b, OITUCBIBATh U
CXEMAaTHYECKH
n300paxkathb
CTpOEHHE
HYKJICOTH 1A
JHK u nBoitnoit
crupanu JTHK,
CEKBEHHPOBaHUE
JHK.
OnuceiBaTh
porecc
peIuMKanuu
JHK B xnerke u
Ha3bIBaTh €r0
Omoornueckoe
3HaYeHHE.
XapaxkTepuzoBat
b YHKIUH
JHK. Pa3nmuaats
CTPYKTYpy U
¢ynkuun PHK.
OnuceIBaTh
Tporecc
TPAHCKPHUIIIIUH.
CpaBHUBaTh
HYKJICHHOBBIE
kucnothl (JIHK
u PHK).
XapakTepuszoBar
b OCOOEHHOCTH
CTPOCHUS U

- YCTHBIH OIIpOC;

-perieHre  y4eOHBIX

u MIPaKTHKO-
OpPHEHTHPOBAHHBIX
3a/1ay;




¢dysxim ATO.
DopMynupoBaTh
1 OOBSICHSTH
MPUHIIMIT
KOMILJIEMEHTapH
OCTH U TIPABUIIO
Yapragpda
PackpeiBathb
coziepikaHue
TEPMUHOB U
MOHATHH:
MOJICIMPOBAHKE,
KOMITBIOTEPHBIN
JA3aiiH.
[lepeuncaTs - YCTHBIH OITPOC;
NEPCIEKTUBHBIC

-pemieHre  y4eOHBIX
HallpaBJICHUS

u MPaKTHKO-
HAYYHBIX

. OPUEHTHPOBAHHBIX
WCCJICJIOBAHUH B
. 3a1aq;
CTPYKTYpHOU
OuoJroruw,
PacKpbIBaTh MX
3HAYCHHUE IS
MEJIUIIMHBI 1
CEJILCKOTO

XO3SIUCTBA




PackpriBatb - YCTHBIU OIIPOC;

coLepKaHue
TEPMHHOB U
MMOHSATHUH:
IIPOKAPHOTHIECK
as KJIETKa,
KJIETOYHAs
CTCHKa, MypEHH,
(doTocuHTETHYEC
K1e MeMOpaHsbl,
(maremTnH.
XapakTepuzoBat
b hopMy U
pa3Mepbl

Crtpoenue u MPOKAPUOTHUYECK

dynKmH 8 )
KIJICTKHU

HX KJICTOK;
GyHKIHIH
F€HETUYECKOIO
amnmapara
MPOKAPHOT.
OnuceBaTh
mporiecc
cropooOpa3zoBaH
Hsl, OTMEYATh €ro
3HAYECHHUE IS

BBDKUBAHUS
GakTepuii mpu -pemieHre  y4eOHBIX
u NpaKTUKO-
YXYIUICHUU
o OPUEHTHUPOBAHHBIX
YCIIOBUM
3aj1ady;
CYIIECTBOBAHMUSI.
OnuceiBaTh

Pa3MHOXCHUEC




MPOKAPUOT.
OneHuBaTh
MECTO U POJIb
MPOKAPHUOT B
PackpriBathb
coJiepKaHue
TEPMHUHOB U
MOHSITUH:
Ia3MaTHu4yecKas
MeMOpaHa
(TuTazmanemMma),
JKUIKOCTHO-
MO3andHas
MO/IENb,
MeMOpaHHBIC
Oenku
(mepudepryecku
<,
HMHTETpaJibHBIE),
TJINKOKAJIMKC,
naddysus,
ocMmoc,
AKTUBHBIN
TPaHCIOPT,
SHJIOLUTO3,
(arouTos,
MUHOLIUTO3,
9K301IMTO3,
KJIETOYHAs
CTCHKA,
TJ1a3MOJIECMEI,
CHUMILIACT.

- YCTHBIN OIPOC;

-pemieHre  y4eOHBIX

u MPaKTHKO-
OpHEHTHPOBAHHBIX
3a/1ay;




XapakTtepus3oBar
b OCOOEHHOCTH
CTPOCHUS U
GyHKIH
9YKapUOTUIECKO
W KJICTKU,
TPaHCHOPT
BEIIIECTB Yepe3
TIa3MaTHYECKY
10 MEMOpaHy:
MTACCUBHBIN U
AKTUBHBIN
TPaHCIOPT;
paboTy OenKoRB-
KaHaJoB; paboTy
HaTpHii-
KaJIUeBOTO
Hacoca;
CTPYKTYpY U
GyHKIMH
KJIETOUHOH
CTCHKH
pacTeHuil u
rpuboB
PackpsiBath
coJiepKaHue
TEPMUHOB U
MIOHSITUH:
UTOIIa3Ma,
IIUTO301b,
LUTOCKEJIET,
KOMITAPTMEHTEI,

- YCTHBIH OIIpOC;

-perieHre  y4eOHBIX

u MPaKTHKO-
OpPHEHTHPOBAHHBIX
3a/1ay;




OpraHOUIbI,
SHJIONIA3MATHYE | - YCTHBIM OMPOC;
CKasl CeTh
(DIIC), anmapar | “PeIICHUE y4COHBIX

Tonn KM, u IMPAKTHUKO-
OPUECHTUPOBAHHBIX

3aaaq;

JIN30COMBI,
BaKyOJIb,
prOOCOMBI,
ABTOJIM3,
BE3UKYJISIPHBII
TPaHCIOPT,
MEPOKCHCOMBI,
KJIETOYHBIN COK,
Typrop,
MHUTOXOHJIPHUH,
KPHCTHI,
TUTACTHIBL,
XPOMOILIACTBI,
JIEHKOIIACTHI,
XJIOPOTLIACTHI,
CTpOMa, TPaHHl,
THJIAKOU ]I,
JaMesa.
XapakTepuszoBar
b IIATOIIIa3My
9YKapHOTUIECKO
W KIIETKH,
KJ1acCU(UIMPOB
aTh OPTaHOHIBI B
3aBUCHUMOCTH OT
ocobeHHoCTEN
UX CTPOCHUS




(onHoMeMOpaHH | - yCTHBIN OIPOC;
EIE,

JByMeMOpaHHple | “PCIICHHE y4eOHbIX
, u HPaKTUKO-
HeMmeMOparHbic); | OPHCHTHPOBAHHEIX
OIUCHIBATH 3ajat,

¢byHKINT

Ka)kK710TO

opraHouja B
KJIETKE.
OOBSICHATD
COOBITHS,
CBSI3aHHBIE C
BHYTPUKJIETOYH
BIM
NHIIeBapEeHHUEM,
€ro 3HaYCHHE
JUISL OpraHu3Ma.
Otmeuats
3HAYEHUE
IIUTOCKEJIeTa;
XapaKTepu30BaTh
€ro0 AJIEMEHTEHI
(MHKpOTPYOOUKH
,
MUKpOo(]HIaMeHT
BI,
MPOMEKYTOUYHBIE
(UIaMEHTBI), UX
poJb B
JKU3HEIESATEIHHO
CTH KIIETOK U




TKaHeH
PackpsiBath
coJepKaHue
TEPMUHOB U
MOHATHH:
pubocoma,
MoJHCcoMa,
MHUKPOTPYOOUKH,
TyOyJvH,
KJIETOUHBIN
LEHTP
(ueHTpocoma),
LEHTPHOJIN,
HeHTpocdepa,
JKT'YTHKH,
PECHUYKH,
OazanmbHOE
TeJbLeE.
XapakTepuszoBar
b
HeMeMOpaHHbIE
OpraHOUIbI
KJIETKH, UX
CTpOCHUE U
GyHKIMH
PackpoiBath
coJiepKaHue
TEPMUHOB U
MOHATHI: SO,
sepHas
000I104Ka,
SJIEPHBIE TIOPHL,

- YCTHBIN OIPOC;

-pemieHre  y4eOHBIX

u MPaKTHKO-
OpHEHTHPOBAHHBIX
3a/1ay;




HYKJIEOIUIa3Ma
(xapuoruiazma),
TEHOM,
XpOMAaTHH,
9YXpOMaTHH,
reTepoXpoMaTuH
, SIPBIIIKO,
XPOMOCOMBI,
LHEHTpOoMepa,
KHHETOXOpP,
KJIETOYHBIC
BKITIOUCHHUSI.
XapakTepuszoBat
b KJIIETOYHOE
SIPO KaK IEHTP
yIIpaBJICHHS
JKU3HENIEATEITHHO
CTBIO KJICTKH;
FEHETUYECKUI
anmapar KIeToK
9YKapHoT,
CTpOCHUE U
GyHKIIH
XpOMOCOM.
OrnuceIBaTh
CTPYKTYPHI s1/1pa
U UX
B3aUMOCBSI3b C
OpraHoHaAMH
IUTOTLIA3MbI
XapakrepuzoBar
b THITBI KJIETOK

- YCTHBIH OIpOC;

-pemieHre  y4eOHBIX

i MPaKTHKO-
OPHEHTHPOBAHHBIX
3a1ad4;




9YKapHOT:
pacTuTeIbHas,
JKUBOTHAS,
rpubHasi.
CpaBHHBaThL
MeXy co00i
CTpOCHHE U
JKU3HEIESATEITHHO
CTh
SYKapHOTHYCCKH
X KJIETOK U POJIb
MIPOKAPHOT B
OmoreHo3ax

- YCTHBIN OIPOC;

-pemieHre  y4eOHBIX

u MPaKTHKO-
OpHEHTHPOBAHHBIX
3a/1ay;

OO0OMeH BeleCTB
Y TIpeBpAaIICHUC
DHEpPIrUu B
KJIETKE

PackpsiBath
coliepikaHue
TEPMHUHOB U
MMOHSATHI: 0OMEH
BEIIIECTB
(MeTaboau3m),
ACCUMUJISIIUS
(aHabosu3m),
WIN
IUIACTUYCCKUM
oOmeH,
JIACCHMMJISINS
(kaTabomn3m),
WIH

- YCTHBIH OIpOC;

-perieHne  y4eOHBIX

u MPaKTHKO-
OpPHEHTHPOBAHHBIX
3azay;




SHEPreTUYECKUU
oOMeH,
aBTOTPO(DEI,
reTepoTpodBL,
aHa’poOHI,
a’po0HI,
(bepMeHTHI,
AKTUBHBIN
LEHTP,
cyOcTpaTHas
CreU(pUIHOCTD,
KO(EpPMEHTHI,
Oenku-
aKTUBATOPBI U
Oenku-
WHTHOUTOPBI.
[Tepeuncnars
0COOCHHOCTH
MJIaCTUYECKOrO U
SHEPreTHYECKOT
0 oOMeHa B
KIIETKE;
yCTaHABJINBATh
B3aMMOCBSI3b
MEXTY
TUTACTHYECKUM U
SHEPreTHYCCKUM
oOMEHOM.
Paznuaate THIBI
obmeHa
BEIIECTB:
aBTOTPOQHBIHN 1




reTepoTpOdHBIN.
Iloka3wIBaTh
pOJIb KHCITOpOaa
B OOMEHHBIX
porieccax.
CxemaTHuyecKu
n300paxkathb
CTPOCHHE
¢depmeHTa.
OT1nn4aTth
(hepMEeHTHI OT
HEOPTaHMYECKUX
KaTajau3aTopoB U
OTIPEACIATh UX
poIb B
(YHKITHOHUPOBA
HHM KHBBIX
CHCTEM, B
MTPOMBIIIICHHOC
TH, B MEJIUIMHE,
B [IOBCEIHEBHOM

JKHM3HH YCJIOBCKA.

CraBuUThb
AKCIIEPUMEHT 10
BBISIBJICHUIO
KaTaJIUTHIECKOMN
aKTUBHOCTH
MEPOKCUAA3HI,
aMuiassbl,
00BACHATH
MOJIyYeHHbIE
pe3yIbTaThl

- YCTHBIH OIIpOC;

-pemieHre  y4eOHBIX

i MPaKTHKO-
OPHEHTHPOBAHHBIX
3a1ad4;




PackpsiBath
coJiepKaHue
TEPMUHOB U
TIOHSITUH:
¢dhoTocuHTE3,
¢ass
doTocunTeE3a
(cBeToBas,
TEMHOBas),
¢dotonms,
¢dochopunmposa
HUE, UK
KanrBuHa,
HAJID+
(mepeHOCUHK
BOJIOPOA).
XapakTepus3oBar
b IJIACTUYECKUI
00OMEH Kak dTarl
obrmrero oomMeHa
BEIIECTB,;
COOBITHSI
¢doTocuHTE3a
(peakuun
CBETOBOM U
TEMHOBOH (a3);
poib
XJIOPOILIACTOB B
mporiecce
¢dorocuHTE3A.
BriaBnsrts
MPUIHHHO-

- YCTHBIH OIIpOC;

-perieHre  y4eOHBIX

u MPaKTHKO-
OpPHEHTHPOBAHHBIX
3a/1ay;




CJICZICTBEHHBIE
CBSI3U MEXY
MOTJIOIICHHEM
COJIHEYHOH
SHEPTUU
XJI0pOUIIIOM H
CHHTE30M
Moutekyn ATO.
CpaBHUBaTh
HCXOJTHBIC
BCIIIECTRA,
KOHEUYHbIE
MPOAYKTHI U
YCIIOBHUS
MPOTEKAHUS
peakiuit
CBETOBOM U
TEMHOBOH (a3
¢dorocuHTE3A.
YcraHaBiuBaTh
B3aUMOCBSI3b
MEXTY
(dhoTocHUHTE30M U
JIBIXaHUEM;
CBETOBOM U
TEMHOBOH
peaxkuusIMu
¢doTocuHTe3A.
OrneHuBars
3HAYEHUE
(dotocuHTE3a
JUTS )KU3HU Ha

- MpaKTUYecKas
paborta

YCTHBIH OIIPOC;

-pemieHre  y4eOHBIX

u MPaKTUKO-
OPUECHTHUPOBAHHBIX
3a7ad4;




3emie
PackpsiBath
coJiepKaHue
TEPMHUHOB U
MOHSITUH:
XEMOCHHTE3.
OO0BSICHUTH
CYIIHOCTh
XEMOCHHTE3a,
PacKpbIBaTh €ro
3HAYCHUC B
ouocdepe.
[IpuBoauts
MIPUMEPHI
XEMOCHHTE3UPY
IOIUX OaKTepuit
(HUTpUPUIHPYIO
myie 0aKTepu,
KeNe300aKTepun
, cepobakTepuH,
BOJIOPOJTHBIC
OakTepun) u
XapaKTepU30BaTh
1704
KHU3HEESITEIBHO
ctb. CocTaBIATh
YpaBHEHHS
peakiuit
XEMOCHHTE3A.
CpaBHHBaTH
XEMOCHHTE3 C
(doTocuHTE30M

- YCTHBIH OIpOC;

-pemieHre  y4eOHBIX

u MPaKTHKO-
OPHEHTHPOBAHHBIX
3a1ad4;



PackpsiBath
coJiepKaHue
TEPMUHOB U
TIOHSATHIA: ATAIIBI
SHEPTreTHYECKOT
0 oOMeHa —
MOJTrOTOBUTEIbH
BIH,
0OECKHCIOPOTHBI
i (aHadpOOHEI),
KUCJIOPOJHBIH
(adpoOHBIii);
TJIMKOJIU3,
OposkeHue,
Omoornueckoe
OKHUCIICHHE
(IpIXaHue), UK
Kpebca,
OKHCITUTENBHOE
dochopuuposa
HUE, TPOTOHHBIN
TpajIueHT,
MPOTOHHAS
AT®-cunTa3za.
[Tepeuuncnars
OCOOEHHOCTH
SHEPTeTHYECKOT
0 oOMeHa B
KIIETKE.
OrnuceBaTh
STaIbl
SHEPTreTHYECKOT

- YCTHBIH OIIpOC;

-perieHre  y4eOHBIX

u MPaKTHKO-
OpPHEHTHPOBAHHBIX
3a/1ay;

-pemieHre  y4eOHBIX

n MMPAKTHUKO-

OPHUEHTUPOBAHHBIX
3a1a4;



0 oOMeHa
(moaroroBUTENH
HBIH,
0OECKHCIOPOTHBI
i,
KHUCJIOPOJTHBIN) U
CpaBHHBATh UX
MeXIy coOO0H.
XapakTtepus3oBar
b peaKIuu
TJIMKOJIN3A,
OpoKeHus,
KJIETOYHOT'O
JIbIXaHHS.
YcTaHnaBiuBaTh
B3aHMOCBSI3b
MEXTY
TJIMKOJIA30M,
KJIETOYHBIM
JIbIXaHHEM H
CHHTE30M
Moutekyn ATO.
CocTaBisaTh
ypaBHEHUS
OCHOBHBIX
3TAIoB
SHEPreTHYECKOT
0 oOMeHa B
KIIETKE.
PaccuutniBath
SHEPreTHYECKYIO
3¢ (HEeKTUBHOCTD

- YCTHBIU OIPOC;

-perieHne  y4eOHBIX

u MPaKTHKO-
OpPHEHTHPOBAHHBIX
3a/ay;



HacnenctBennas
nHpopmanus u
peanmzanus €€ B

0.5

TJIMKOJIN3a H
OHOJIOTHYECKOTO
OKHCJICHHSL.
Ha3wiBaTh
HCXOIHBIC
BEIIECTBA,
KOHEYHBIC
MPOAYKTHI H
YCIIOBUS
MPOTEKAHUS
peakiuit
SHEPreTHYECKOT
0 oOMeHa.
CpaBHHBaTh
SHEPTeTHUYECKYIO
3¢ (heKTUBHOCTD
0OECKHCIOPOTHOT
ou
KHCJIOPOJTHOTO
9TanoB
KOHEUYHbIE
NPOAYKTHI U
YCIIOBUS
MPOTEKAHUS
peaxkuui
SHEPreTHYECKOT
0 oOMeHa
SHEPreTHYECKOT
0 oOMeHa

PackpsiBath
CoJiepKaHue
TEPMHUHOB U

- YCTHBIH OIIpOC;

-perieHre  y4eOHBIX

u MPaKTHKO-
OpPHEHTHPOBAHHBIX
3a/1ay;

- YCTHBIH OIpOC;

-pemieHre  y4eOHBIX
u MPaKTUKO-




KJIETKE MIOHSTUI: TEH, OPUEHTHUPOBAHHBIX
TeHETUYECKUI 3a/1a4;

KO, KOZOH
(Tpuruier), cTor-
KOJIOHBI,
MaTpuLa,
MaTpUYHbIN
CHHTE3,
TpPaHCKPHUIILUS,
PHK-
MoJIMMEpa3sa,
MIPOMOTOD,
CIJIaMCHHT,
HUHTPOH, SK30H.
XapakTepus3oBat
b PEAKIINH
MaTpUYHOTO
CUHTE3a,

-pemieHre  y4eOHBIX

CBOMCTBA
u MPaKTUKO-

T€HETUYECKOT
cHe eckoro OPUCHTUPOBAHHBIX

Kona. 3aj11ay4;
OnuceiBaTh
STaITBI
TPAHCKPUIIITUU U
TPaAHCIISIITN;
yCTaHABJIUBATh
B3aMMOCBSI3b
MaTPUYHBIX
peaxkuui B
KJIETKE;
CXeMaTHYECKH
n300pakaTh




MaTpUYHbIE
peakiuu
TPAHCKPHIILUU U
TPAHCIISAIUHY.
Pemars - YCTHBIH onpoc;
OHOJIOTHUECKHE
3a/a4d Ha -penieHre  y4eOHBIX
onpezeIcHUe u MPaKTHKO-
MOCJIEIOBATEbH | OPUCHTUPOBAHHBIX
OCTH 3a1a4;

HYKJICOTH]IOB
JHK n MPHK,
TIPUMEHSIS
3HAHMS O
peaKimsax
MaTPUYHOTO
CHHTE3a,
TCHETUYECKOM
KOJIe, MPUHIINIIE
KOMIUIEMEHTapH
OCTH
PackpsiBath
CoJIepKaHUE
TEPMHUHOB U
TTOHSTHM:
TPAHCIIAIUS,
aHTHUKOJIOH,
TPHK,
aMHUHOAIUII-
TPHK-cunTeTa3a
(xonasza),
nonupudocoma




(monmucoma).
XapakTtepus3oBar
b CBOMCTBa
TEHETHYECKOTO
KoJa.
OrnuceIBaTh
3TaIbl
TPAHCIISIIUH U
CXEeMaTHYEeCKU
n300paxkathb
MaTpUYHBIC
peaxknun
TPaHCIISINH.
Pemats
Ouonornueckue
3a7a4M Ha
orpeieneHue
AQHTUKOJIOHOB
TPHK,
MOCJeI0BaTENIbH
OCTH
aMHUHOKHCIIOT B
MOJIIeKyJie Oenka,
TPUMEHSIS
3HAHUS O
PEaKIHIX
MaTPUYHOTO
CHHTE3a,
TCHETHYECKOM
KoJie, IPHHITUIIC
KOMILJIEMEHTapH
ocTu

- YCTHBIN OIPOC;

-pemieHre  y4eOHBIX

u MPaKTHKO-
OpHEHTHPOBAHHBIX
3a/1ay;




PackpsiBath
coiepKaHue
TEPMHUHOB U
MMOHSATHUH:
omeparop,
OTIEPOH,
CTPYKTYpHBIC
TeHBI, IPOMOTOP,
pempeccop.
OnuceIBaTh
CTPYKTYpPY
reHoma
MPOKAPHOT;
XapaKTEepPHU30BaTh
paboty
WHAYIUOETFHOT
ou
penpeccudensHO
r'o OIEpOHa.
Breigensats
CTPYKTYpPHYIO H
perysTOpHEIE
YacTH I'eHa
AYKapHOT.
CpaBHHBaTh
TIPOIIECCHI
IKCTIPECCUH
TEHOB Y
MIPOKAPHOT U
JYKapHOT.
XapakTepuszoBat
b TUTIOTE3Y

- YCTHBIH OIIpOC;

-perieHre  y4eOHBIX

u MPaKTHKO-
OpPHEHTHPOBAHHBIX
3a/1ay;

- YCTHBIN OIPOC;

-pemieHre  y4eOHBIX

u MPaKTUKO-
OpPUCHTUPOBAHHBIX
3a1a4;



onepona (d.
Kako0, XK.
Mamno).
Onuceipath - YCTHBIH OIIPOC;
MEXaHU3M
MOIePKAHUS -pemieHre  y4eOHBIX
KIJIETOYHOTO u MPaKTHKO-
TOMEocCTas3a OPUECHTUPOBAHHBIX
PackpsiBath 3aaad;

coJepKaHue
TEPMUHOB U
MOHATHIL: BUPYC,
BUPHOH,
CepaucBrHA,
Karcu,
obpaTHas
TPaHCKPHIILIHS,
PETPOBUPYCHI,
Oaxtepuodar,
BUPYC
UMMYHOAe(DHUIIUT
a yesoBeKa
(BHY),
MPUPOAHO-
OYaroBbIe
WH(EKINH.
XapakTepuszoBar
b BUPYCHI,
PETPOBUPYCHI H
OakTeprodaru
KakK
BHYTPUKIIETOYH




BIX [APa3UTOB
MPOKApHUOT U
JyKapHoT.
Wsnarats - YCTHBIH OIIPOC;
THUTIOTE36I
SBOJIIOLIMOHHOrO | -pelieHne y4eOHBIX
MPOUCXOXKJIEHUs | U MIPaKTHKO-
BHPYCOB. OPUEHTHUPOBAHHBIX
OrnuckIBaTh 3a7a4,

MEXaHU3M
B3aUMOJICUCTBUS
BHUpYCa U
KIIETKH,
WHQEKIMOHHBIH
BHUPYCHBIN
Tporecc.
XapakTepus3oBar
b MEXaHU3MBI
BEPTUKAJILHOU U
FOPU30HTAIBLHON
neperavyn
BHUPYCOB;
3a00JICBaHNs
>KUBOTHBIX U
pactenui,
BEI3BIBAEMBIE
BHpYyCaMH.
HazeiBatb
BHPYCHBIC
3abo0seBaHU,
BCTPEYAIOIINECS
Y 4eTIOBEKa:




JKusueHHBIN
LUK KJIIETKH

TpUIII,
KJIEIIEBOM
sHIIE(DATTHUT,
TeIaTuT,
COVID-19,
CIIMA.
CobaronaTsb
MpaBwiia
MOBEJICHUS B
OKpY>Karolen
MIPUPOTHOU
cpene, Mep

PO UITAKTHKH
pacnpocTpaHeHH
ST BUPYCHBIX
3a0oneBanuii (B
ToM uncie BUY-
WH(PEKINN)
PackpoiBath
coliepikaHue
TEPMHUHOB U
MOHSITUH:
KJIETOYHBIN
UK,
uHTepdaza.
[Tepeuuncnars
TIEPHOBI
YKU3HEHHOT'O
[UKJIA KJICTKH U
XapaKTepU30BaTh
MPOTEKAIoIIHe B
HUX MIPOIECCHI

-pemieHre  y4eOHBIX

u MPaKTHKO-
OPHEHTHPOBAHHBIX
3a1ad4;

- YCTHBIH OIpOC;

-pemieHre  y4eOHBIX

u MPaKTHUKO-
OPUEHTUPOBAHHBIX
3a/1a4;




PackpsiBath
coiepKaHue
TEPMHUHOB U
TIOHSITUH:
peruMKanus
(pemymnukanus),
KOMILIEMEHTapH
OCTb,
aHTUIApaIUICIbH
octh, JIHK-
momMepasa,
TejaoMepa,
PeTUIMKAMOHHAS
BUJIKA,
XpoMocoma,
XPOMOCOMHBIH
Haoop,
HYKJIEOCOMEI,
CEeCTPUHCKHUE
XPOMATHUJIBI,
[EHTpoMepa,
KapuOTHII,
TraIuIOUIHBIA U
JTUTIIOW THBIN
Habop
XpPOMOCOM,
TOMOJIOTHYIHBIC
XPOMOCOMBEI,
MTOJIOBEIE
XPOMOCOMBEL.
XapakTepuszoBat
b CTPOCHHUE

- YCTHBIH OIpOC;




XPOMOCOM,
KapUOTHUIIOB
OpTaHU3MOB.
[Tepeuncnars
MIPUHIINTIBI
peIUIMKauu
JHK u naBatb
UM
cojiepKaTelbHY
1)
XapaKTePUCTHKY.
OnuceIBaTh
MEXaHU3M
peIUIMKaUN
JHK.
CxeMaTuyecku
n300pakathb
CTpOeHHE
MeTadasHOM
XPOMOCOMBL.
Paznuuath
XPOMOCOMBI Ha
MUKpoOIIpenapaTa
X H
MUKpogoTorpad
USX

PackpsiBath
coiepxKaHue
TEPMHHOB U
MMOHATHNA: MHTO3,
mpodasa,
Metadasa,

-perieHne  y4eOHBIX
" HPaKTHKO-
OPHEHTHUPOBAHHBIX
3a1ad;

-TpaKTHYeCcKast
pabora



anadasa,
Tenogasa,
KapHOKWHE3,
[UTOKHHE3,
BEPETEHO
JICTICHHS,
MeTadasHas
TUTACTHHKA,
0oposna
JICTICHHUSL.
[lepeuncnare
MOCJIeI0BATEIIbH
OCTb CTaaui
MUTO3a U
OIHCHIBATH
MIPOUCXOJISIIIHE
Ha HUX
MPOIIECCHI.
CpaBHHBaTh
0COOCHHOCTH
MPOTEKAHUS
MUTO3a B
pacTUTENBHBIX U
JKHUBOTHBIX
KIIETKaX.
OOBACHATH
OHOJIOrUYeCKUM
CMBIC]T MHTO34.
Paznuuath

CTaJ M MUTO3a
Ha
MHUKpOIIpernapara

- YCTHBIH OIpoC;

-perieHne  y4eOHBIX

u MPaKTUKO-
OPUEHTUPOBAHHBIX
3a1a4;



Crpoenue u

byHKIIUU
OpPraHu3MOB
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XU
MUKpogoTorpad
usix PackpeiBath
coiepKaHue
TEPMHUHOB U
MMOHSATHUH:
arornTo3,
nposudeparus,
JudpepeHInpoB
Ka.
XapakTepus3oBat
b PETYJISAIUIO
MHTOTHYECKOI'O
[IMKJIa KJIETKH.
OOBSICHATH
OMOJIOrHYECKUi
CMBICTT
3arporpaMMUpo
BaHHOU
KJIETOYHOM
rubean —
arorro3a.
YcraHaBiauBaTh
B3aHMOCBSI3b
MEXTY
rOMEOCTa30M
KIIETOK U UX
THOCIIBIO

PackpriBath
conepikaHue
TEPMHUHOB U
MIOHATHUI:

- YCTHBIH OIpOC;

-pemieHre  y4eOHBIX

u MPaKTHKO-
OPHEHTHPOBAHHBIX
3a1ad4;

- YCTHBIH OIpOC;

-pemieHne  y4eOHBIX
u MIPAKTUKO-
OPHUCHTUPOBAHHBIX



OpraHusM,
opras,
OpTaHeIIbl,
cucrema
OpTaHoOB,
amnmapar,
($yHKUIMOHANbHA
s CHCTEMa,
rOMEOCTa3.
[lepeuncnsare
CTPYKTypHO(YH
KIIMOHAJBHBIE
4acTH
OJTHOKJICTOYHBIX,
KOJIOHHAJBHBIX,
MHOTOKJICTOYHBI
X U
MHOT'OTKaHEBBIX
OpraHu3MOB.
XapakTepuszoBar
b 0COOEHHOCTH
CTPOCHUS H
KHU3HEICSATEIBHO
CTH
OJTHOKJIETOYHBIX
OpTraHH3MOB,
KOJIOHHAJIbHBIX,
MHOT'OKJICTOYHBI
XU
MHOT'OTKaHEBBIX
OpraHU3MOB.
CpaBHHBaTh

3a/1ay;

- paKTHYecast
pabora




MeXy co00i
OJTHOKJICTOYHBIE,
KOJIOHHAIIbHBIE,
MHOTOKJICTOYHBI
eu
MHOTOTKaHEBEIE
OpraHu3MBbl
PackpeiBathb
coJepKaHue
TEPMHUHOB U
MMOHATHH: TKaHb,
SMHUIEPMHUC,
mpo0OKa, KopKa,
ny0, TIpeBeCHHa,
JIPEBECHHHBIC
BOJIOKHA,
TyOstHbIE
BOJIOKHA,
COCY/IBI,
KaMEeHHCThIE
KIIETKU.
XapakTepuszoBar
b THITBI
pacTUTEIBHBIX
TKaHeu:
oOpa3oBarenbHa
s, TIOKPOBHAs,
MPOBOSAILAS,
OCHOBHaI,
MeXaHHueCKas;
NEPEUnCIIATh
OCOOEHHOCTH UX




CTPOEHUS U
BBITIOTHSIEMBIE
GbyHKIIH
PackpsiBath
coJepKaHue
TEPMHUHOB U
MIOHATUI:
SITUTEITNH,
CEeKpeT,
MBILICYHbIE
BOJIOKHA,
HEWPOH,
HEUpOTrIusl.
XapakTtepus3oBar
b TKaHU
JKUBOTHBIX U
YesoBeKa:
SMHTENINAIbHAS,
COEITMHUTENbHAs
, MBIIIIeYHas,
HEepBHas;
MEePEeYUCIIATh
OCOOEHHOCTH UX
CTPOEHUS U
BBITIOTHSIEMbIE
GyHKIIH
PackpsiBath
coziep)KaHue
TEPMHUHOB U
MOHATHUI: OpraH,
KOPEHb, TTO0ET,
I[BETOK, IJIO/,

- YCTHBIH OIpOC;

-pemieHre  y4eOHBIX

u MPaKTUKO-
OpPUCHTUPOBAHHBIX
3a1a4;



cems, MOJIOBbIe
JKene3sl,
MIOJIOBBIE
MIPOTOKH,
KOILyJIATUBHbIE
Oprasl,
CUCTEMBI
OpIaHoB.
XapakTtepus3oBar
b BEre€TaTUBHbIC
Y TeHepaTHBHBIC
Oprasbl
pacTeHui,
COMaTHUYeCKHe U
PerysiITOpHbIE
OpraHsl
JKUBOTHBIX;
NEPEUNCIIATh
0CcOOEHHOCTH UX
CTPOEHUS U
BBITIOJTHSIEMBIE
GyHKIUH.
YcranaBnuBaTh
B3aMMOCBSI3H
MEXTY
CTPOCHUEM
OpraHoB U MX
(GyHKIMAMU.
Pasnmuates BUAEI
TKaHEH, OpTraHbl
U CUCTEMBI
OpraHoB, B TOM

- YCTHBIU OIPOC;

-perieHne  y4eOHBIX

u MPaKTHKO-
OpPHEHTHPOBAHHBIX
3a/ay;



4yclIe YeI0BeKa,
Ha - YCTHBIH OIIPOC;

MHKpOIIpenapara
-pemieHre  y4eOHBIX

i MPaKTHKO-
OPHEHTHPOBAHHBIX
3a1ad4;

X, BIIaYKHBIX
npemnaparax,
repbapusx u
MUKpogoTorpad
HsX, TaOIULax,
MOJIEINISAX U
MYJBDKaX
PackpsiBath
coJiepKaHue
TEPMUHOB U
MOHATHUI:
OIIOpHBIE
CHCTEMBI,
0007109KH
KIIETKH,
(UOpHUILTBL,
Kapkac,
Hapy>KHbII
CKeJeT
(XHTHHOBBIH
MTOKpPOB),
THJIPOCTATHYECK
HH CKEJIET,
BHYTPEHHHUU
CKeJeT, KOCTH
(nmuHHBIE,
KOpPOTKHE,
IJIOCKHE),

COEIUHEHUS




KOCTel,

HETIOIBUXKHBIC - YCTHBIIT 0Ipoc;
(mBBI),

MOJIYNIOABMKHBIE | “PEIICHHE y‘le6HHx
, TIOJBM>KHBIE u IIPaKTHUKO-
(cycTaBsl), OPUEHTHUPOBAHHBIX
oTHensl cKenera | ST

MO3BOHOYHBIX

JKWUBOTHBIX:

yepen, 0CeBOil
CKeJeT
(TI03BOHOYHUK,
TpyAHAas KIETKa,
xopza), mosica
KOHEYHOCTEH,
cBOOOHEIC
KOHEYHOCTH.
OnuceIBaTh
Hapy>KHBIA 1
BHYTPEHHHI
CKEJIETHI
JKMBOTHBIX,
CTpOEHHE U
THIIBI
COSJIMHECHUS
KOCTEH.
YcranaBnvBaTh
B3aHMOCBSI3HU
MEXITY
CTPOCHHUEM
OTNOPHBIX CUCTEM
1 UX QYHKIHSIMH




B OpraHu3Me. - YCTHBIU OIPOC;
CpaBHUBaTh

CTpOEHHE -perieHre  y4eOHBIX
u MIPaKTHKO-

OPUEHTHPOBAHHBIX
3a1ay;

OTIOPHBIX CUCTEM
pacteHuit u
JKUBOTHBIX
PackpriBathb
cozepIKaHue
TEPMHUHOB U
MOHSITUH:
JIBIKEHHE,
JIBUTATEIIbHBIC
OpraHeIuThl,
JIBUKCHUE
MPOCTEUILLINX
(amEbomnmHoe,
JKTYTHKOBOE,
PECHUYHOE),
JIBUKCHUE
pacteHuit
(TpOTH3MBI,
HACTHH),
MBIIIIEYHEIE
CHUCTEMBI
(COKpaTUTETHHBI
€ BOJIOKOHIIA,
KOXHO-
MYCKYJIbHBIN
MEIIIOK,
CKeJleTHas
MYCKyJaTypa),
CKeJleTHas




MBIIIIA
(MpILIedHOE
BOJIOKHO,
Muo(udpuILIa),
BBICLINE
JBUTaTeIbHbBIE
LIEHTPHI, paboTa
MBI
(nBurartenpHasl,
comMaThJeckas),
MBILIEYHOE
YTOMJICHHE.
XapakTepuszoBat
b BUJIBI
JBYDKEHUS
OJTHOKJICTOYHBIX
"
MHOT'OKJIETOYHBI
X OpTaHU3MOB.
OrnuceIBaTh
CKEJIETHBIE
MBIIIIBI U UX
paborty.
YcraHaBiuBaTh
B3aUMOCBSI3b
MEXTY
CTpOCHUEM
OTIOPHBIX CUCTEM
U JIBUKCHUSIMH
OpraHu3MOB
PackpriBath
coJiepKaHue

- YCTHBIH OIIpOC;

-perieHre  y4eOHBIX

u MPaKTHKO-
OpPHEHTHPOBAHHBIX
3a/1ay;

- YCTHBIH OIpOC;

-pemieHre  y4eOHBIX

u MPaKTUKO-
OPUECHTHUPOBAHHBIX
3a71a4;



TEPMHUHOB U
TIOHATHI:
MUTaHAE,
MUIIEBapEeHHE,
MUTIEBAPUTEIHH
bI€ BaKyoOJlH,
KHILIEYHas
MOJIOCTb,
MUIIEBAPUTENBH
ast TpyOKka
MUTIEBAPUTEIHH
BI TPAKT,
MUTIEBAPUTEIHH
bI€ JKeJe3bl,
MUIIEBAPUTEIHH
bI€ COKH.
XapakTepus3oBar
b TUTaHHE
JKUBOTHBIX;
BHYTPHUIIOJIOCTHO
eu
BHYTPHUKJIETOYHO
€ TIMIIEBapeHHE.
Pasnnuate Ha
M300paKEHUAX
(cxemax,
TaOIHUIAX,
MYJISKaX)
OTJIENBI
MUIIEBAPUTENHH
Or0 TpakTa u
MUIIEBAPUTEIHH

- YCTHBIH OIIpOC;

-perieHre  y4eOHBIX

u MPaKTHKO-
OpPHEHTHPOBAHHBIX
3a/1ay;

- YCTHBIH OIpoC;

-pemieHre  y4eOHBIX

u MPaKTUKO-
OPUEHTUPOBAHHBIX
3a7ad4;



YIO CUCTEMY
YyeJIoBeKa.
YcranaBiuBaTh
B3aHMOCBSI3H
MEXIY
CTPOCHUEM
OpraHoB
MUIEBapEHUS
PackpsiBath
coaepxKaHue
TEPMUHOB U
MMOHSATHUH:
JBIXaHHue,
nuddysus,
KOXXHOE
JIBIXaHHue,
OpraHbl
JIBIXaHUS,
JIBIXaTeIbHbIC
JIBYDKEHUS,
IbIXaTEIbHBIN
LIEHTP, JIETOYHBIE
00BEMBI,
JKH3HCHHAS
€MKOCTB JIETKHX.
XapakTepuszoBat
b JIbIXaHUE
pacTeHuit;
JIBIXaHNe
JKMBOTHBIX U
yeJIoBeKa.
OnuceIBaTh

- YCTHBIH OIpOC;

-pemieHre  y4eOHBIX

i MPaKTHKO-
OPHEHTHPOBAHHBIX
3a1ad4;

- YCTHBIH OIIpOC;




9BOJIIOIIMOHHOC -pE€IICHUC y‘IG6HBIX

YCIIOKHEHUE u MPaKTUKO-
CTpOEHUS JETKUX | OPUCHTUPOBAHHBIX
MMO3BOHOYHBIX 3a1a4;

JKABOTHBIX.

Paznuyate Ha
M300paKEeHUAX
(cxemax,
TabauIax,
MYJISKaX)
JIBIXaTENFHYIO
CUCTEMY
YeIoBeKa.
OrnuckIBaTh
MEXaHU3M
BEHTHIIALINU
JETKUX Y NTUL U
MJICKOTTATAIOIIIH
X.
YcraHaBiuBaTh
B3aMIMOCBSI3H
MEXTY
CTpOEHHEM
OpraHoB
JIBIXaHUS U UX
(YHKIUSIMH B
opraHusme
PackpriBath - YCTHBIU OIPOC;
coJiepKaHue
TEPMUHOB H -perieHue  yIeOHBIX
u MIPaKTHKO-

MOHSTHI:
OPHUEHTHPOBAHHBIX

TPaHCTIOPT



BEIIECTB, 3a1ad;
TPaHCHOPT Y
pacTeHui,
KpPOBEHOCHAsI
cucreMa
JKHBOTHBIX,
KpOBb, IJIa3Ma,
dhopmeHHBIC
AIIEMEHTHI,
KpOBOOOpareHu
e, Kpyra
KpOBOOOpaIieHu
s1, CEpACUHBII
LUK,
mumdoobparieH
ne, mumda,
nuMpaTuaeckue
COCY/BI,
nuMdaruaeckue
Y3JIBL,
BHYTPEHHSS
cpena
OpraHusMa.
XapakrepuszoBar | - YCTHBIM OIIPOC;

b TPAHCIIOPT
-pemieHre  y4eOHBIX

BEIIECTB Y
" u MPAKTHKO-

pacTeHui U

OPUEHTHPOBAHHBIX
0€eCII03BOHOYHEI

3a71a4;
X KUBOTHBIX.
OmnuceIBaTh
KPOBEHOCHYIO

cHUCTEMY




JKUBOTHBIX U
YeJioBeKa
Pasnuuate Ha
M300paKEeHUSAX
(cxemax,
TabauIax,
MYJISDKAX)
KPOBEHOCHYIO U
nuMpaTHIecKyo
CUCTEMY
YeoBeKa.
YcraHaBiuBaTh
B3aMIMOCBSI3H
MEXITY
CTpOEHHUEM
OpraHoB
KpOBOOOpaIieHu
S 1 UX
(GYHKIMSIMH B
opraHusme
PackpoiBath
coJiepKaHue
TEPMHUHOB U
TOHATHI:
BBIJICJICHUE,
TYTTaIus,
JUCTOTA,
COKPATUTEIIbHEIC
BaKyOJIH,
W3BHTHIC
KaHaJIbIIbI,
3BE34aThIE

- YCTHBIH OIpOC;

-pemieHre  y4eOHBIX

i MPaKTHKO-
OPHEHTHPOBAHHBIX
3a1ad4;




KJIETKH,
BBIJICTIUTEIIbHbIC
TpyOOuUKH,
MaJIbIIUTUEBbI
COCYZbI, IOYKH,
MOYETOYHUK,
MOYEBOHI
y3bIpb, HEQPOH,
Moya.
XapakTepHu3oBaT o
b nporecc - YCTHBIU OIIPOC;

BBIICIICHUS Y -pelenue yqe6HLIX

u MIPaKTHKO-

OpPHUEHTHPOBAHHBIX
Paznuuate Ha 3ajad;

pacTeHuil u
JKNBOTHBIX.

U300paKeHUAX
(cxemax,
Ta0IHIAX,
MYJISDKAX )
BBIICTTUTEIILHYIO
CUCTEMY
YeJIoBeKa.
OnuceIBaTh
MEXaHU3M
(YHKITMOHUpPOBA
HUS HePpOHa;
MPOLIECC
00pa3oBaHus
MOUYH.
YcranaBivBaTh
B3aUMOCBSI3H
MEXTY




CTPOCHUEM
OpraHoB

BBIICIICHUA U UX

(YHKIMSIMH B
OpraHu3Me
PackpsiBath
coiepKaHue
TEPMHUHOB U
TTOHSTHIA:
Karicyna,
SHIOCTIOPA,
LIHCTA,
KyTHKYJIa,
cpencTBa
MMacCUBHOU
3aIIUTEHI,
cpencTBa
XHUMUYECKOU
3aIIUTHI,
KOXKHBIE
MTOKPOBBI,
UMMYHHUTET,
WMMYHHAasI
CHCTEMA,
aHTHTCH,
aHTHTEIIO.

XapakTepuszoBar
b BHJIbI 3aLUTHI

y

OJTHOKJIETOYHBIX

u

MHOTI'OKJICTOYHBI

- YCTHBIH OIIpOC;

-pemieHre  y4eOHBIX

i MPaKTHKO-
OpI/IeHTI/IpOBaHHBIX
3a1a4;




X OpPraHUu3MOB.
OrnuckIBaTh
CTpOCHHE - YCTHBIN OIPOC;
KOXHBIX
MOKPOBOB M UX -penieHre  y4eOHBIX
IIPOU3BOIHBIX. u MIPaKTUKO-
Pasmuuats Ha OpPUEHTHPOBAHHBIX
U300paKEHUAX 3aaa4,

(cxemax,
TaOIHUIIAX,
MYJISKaX)
Oprasbl
MMMYHHOU
CHUCTEMBI
YeoBeKa.
YcraHaBnuBaTh
B3aMMOCBSI3H
MEXITy
CTPOCHUEM
OpPraHOB 3alUThI
1 X QYHKIHSIMHA
B OpraHu3Me
PackpoiBath
coJiepKaHue
TEPMHUHOB U
MOHSITUH:
pa3IpaKuMOCTb,
perynsmus,
TaKCHCHI,
pOCTOBBIE
BelIeCTBa
(aykcuHBI),




HEpBHAas
cucrema,
pedaexkTopHas
perymsuusi,
pednekce,
peduekTopHas
JtyTa, IepeIHu
MO3T,
MIPOMEKYTOUHBIN
MO3T, CpEIHUI
MO3T, MO3KEUOK,
MPOAOJIrOBATHIN
MO3T,
BereTaTHBHAs
HEpBHAas
cucrema,
rymMopaibHas
peryssinus,
TOPMOHBI,
SHJIOKpUHHAS
cucrema,
THITOTATAMOTHIIO
¢uzapHas
cucrema.

- YCTHBIH OIpOC;
XapakTepuszoBar

b -pemieHre  y4eOHBIX
pasapaxKuMoCTb u IIPAKTHUKO-
y OPHUEHTUPOBAHHBIX
OJTHOKJIETOYHBIX | 3ajay;

OpraHvu3MoOB U
pedIIeKTOpHYIO
PETYJISIHNIO Y




JKUBOTHBIX.
Paznuyate Ha
N300 pasKeHHSIX
(cxemax,
TaOIHUIIAX,
MYJISDKAX)
HEPBHYIO
CHCTEMY H €€
OTJEIBL; OTACIIBI
TOJIOBHOTO MO3Ta
TTO3BOHOYHBIX
JKUBOTHBIX.
OnuceIBaTh
T'YMOpabHYIO
perynanuio y
JKUBOTHBIX.
Pasnnuate Ha
M300paKEeHUAX
(cxemax,
TabIMIax,
MYJISKaX)
SHJIOKPUHHYIO
CUCTEMY
YKUBOTHBIX U
YeoBeKa.
Ha3siBath
KEJIe3bl
SH/IOKPUHHOMN
CHUCTEMBI
YeloBeKa U
BEIpa0aThHIBAEMBI
€ MU TOPMOHBI.

- YCTHBIN OIPOC;

-pemieHre  y4eOHBIX

u MPaKTHKO-
OpHEHTHPOBAHHBIX
3a/1ay;

- YCTHBIH OIpOC;

-pemieHne  y4eOHBIX

u MPaKTHKO-
OpPHEHTHPOBAHHBIX
3a/ay;
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PasmHOXEeHUE U
pa3BUTHE
OpraHU3MOB

1.5

OnuceIBaTh
JefcTBHE
TOPMOHOB.
YcTanaBiuBaTh
B3aHMOCBSI3H
MEXIY
CTPOCHUEM
OpraHoB
HEPBHOH U
SHAOKPUHHOU
CHCTEM U UX
(GYHKIMSIMH B
OpraHm3Me.

XapakTtepus3oBar
b HBOJIOLMOHHOE

YCIIOKHEHUE
CTpOEHUS
HEPBHOUI
CHUCTEMBI Y
KUBOTHBIX

PackpoiBath
coliepikaHue
TEPMUHOB U
TOHATHI:
pa3MHOMXKEHHe,
MIPOCTOE
JIeJIeHue,
MTOYKOBAHUE,
CHIOpYJISALHS,
BEreTaTHBHOE
Pa3MHOKEHHE,
(dbparMeHTanmys,

- YCTHBIH OIIpOC;

-perieHre  y4eOHBIX

u MPaKTHKO-
OpPHEHTHPOBAHHBIX
3a/1ay;

- YCTHBIH OIpOC;

-pemieHre  y4eOHBIX

u MPaKTHKO-
OPHUECHTUPOBAHHBIX
3a/1a4;




KJIOHUPOBAHUE,
raMeThl,
CIICPMAaTO30M /I
(ciepmuit),
SUATICKIICTKA,
3UIOTa,
KOHBIOTAIIHSL.
ITepeuncnars
0COOCHHOCTH
0ecIooro u
ITOJIOBOTO
Pa3sMHOKEHHSI
OpraHu3MOB.
XapakTtepus3oBar
b CYIIHOCTh U
(hopMbI
0ecIoIIoro
Pa3MHOXKEHHUSI
OpraHNu3MOB;
OHOJIOrHYECKOe
3HAYEHNE
0ecIoIIoro
Pa3MHOXKEHUSI.
Paznuuate
CIIOpY Kak
CHCIHANTN3UPOBA
HHYIO KJIETKY,
npeHa3HAYCHHY
O ISt
0ecrooro
Pa3MHOXKEHUSI, U
CIIOPBI

- YCTHBIH OIIpOC;

-perieHne  y4eOHBIX

u MPaKTUKO-
OPHEHTUPOBAHHBIX
3a1a4;




OaxTepwuil.
OOBACHATD
MPENMYIIEeCTBa
MOJIOBOTO
Pa3MHOKEHUS
Haj OECIOIbIM.
PackpsiBath
pOJIb
KIIOHUPOBAHUS B
CEJICKIINU U
CEITECKOM
XO03SIUCTBE
PackpsiBath
coJiepKaHue
TEPMHUHOB U
MIOHATHN: MEH03,
OMBaJICHTEL,
KPOCCHHTOBED,
WHTEPKHUHE3,
HE3aBUCUMOC
pacnpeznencHue;
KPOCCHHI'OBEP.
Paznuyath Ha
M300paKeHUAX
(cxemax,
TabIUIax) U
MHUKpoIIpenapaTa
X 3pebie
MOJIOBBIC KJICTKU
MJICKOTTUTAIOIIH
X M OpTaHbl
Pa3MHOKEHUS




BBICIIIAX
pacTeHui.
PackpeiBathb
CYIIHOCTh
MeHo3a,
XapaKTepPU30BaTh
€ro OTJCIIbHBIC
CTa/IN.
Ornpenenartb
MECTO Meiio3a B
JKU3HEHHBIX
IUKJIaX
Pa3TMYHBIX
OpraHU3MOB.
OOBACHATH
OMoJIOTHIeCcKui
CMBICIT
KPOCCHHTOBEpa,
OTHCHIBATH €r0
MEXaHU3M.
CpaBHUBaTh
Meiio3 ¢
MHTO30M;
pasznuyaTh
OTJICJIbHBIC MX
CTa/Iny Ha
MHUKpoIIpenapaTa
XH
M300paKEHUSIX
(cxemax,
TabIUIax).
PackpsiBath




SBOJIIOIIMOHHOE
3HAYCHUE
IIOJIOBOTO
Pa3MHOMXKEHUS
OpraHU3MOB
PackpsiBath
coiepKaHue
TEPMHUHOB U
IIOHATHUM:
raMmeTorcHes,
criepMaToreHes,
OOTCHE3,
CEeMCHHUKH,
SIMYHUKH,
CTIIEPMAaTOTOHHH,
CIIEPMAaTOIIHTHI,
criepMaTH/IbI,
CIIEPMAaTO30U/IBI,
OOTOHWH,
OOITUTHI,
TIOJISIPHBIE
TeJbIa,
SUTICKIIETKA,
aKpocoma.
[Tepeuuncnars
CTaIuu
rameToreHesa y
>KMBOTHBIX.
OnuceIBaTh
rporiecc
raMmeToreHesa u
€ro MePHUO/IHI,




CTpOEHHE
MOJIOBBIX
KJIETOK.
Pasnuuats
0COOEHHOCTH
CIiepMaToreHe3a
1 OOT€He3a.
OrnucsiBaTh
MIPOLIECCHI
OCEMEHEHUS U
OIJIOJOTBOPEHHUS
, pa3Hble
BapHUAHTHI
napTeHoTeHe3a
PackpsiBath
coJepKaHue
TEPMUHOB U
MOHSITUH:
OTIOIOTBOPEHHE
, B3UTOTAa,
Omractomep,
aKpocoMHast
peakuus,
MIPOHYKJIIEYC,
MapTeHOTeHe3,
sMOpHuoreHes,
IpoOieHue,
Onacryna,
MopyIa,
racTpyJia,
Helpya,
OpraHoreHes,




JKTOJIEpPMA,
Me3ojiepMa,
JHTOJIEPMA,
1IEJIOM, HepBHAs
TpyOKa, Xopaa,
KHILICYHAS
TpyOKa.
Ormpenensarb
AMOPUOHATBHBIT
nepuo
pasBUTHS
opraHusma u
OIHCHIBATH
OCHOBHBIC
3aKOHOMEPHOCTH
JIpOOIIeHUS —
o0Opa3oBaHUe
OHOCJIOMHOT'O
3apo/Iblia —
OIacTyIbr;
3aBHCHUMOCTb
X0J1a IpoOIIeHUS
OT KOJINYECTBA
JKENTKA B
SIATICKIICTKE;
racTpyJsAIHIO U
OpraHoreHes.
OOBSICHATH
3Tarbl
nuddepeHIUPOoB
KU TKaHEH,
o0Opa3oBaHus




OpraHoB U
CHCTEM OPraHoB.
Xapaktepu3oBar
b PETYJISIUIO
AMOPHOHATLHOTO
pa3BUTHS;
JETePMHUHAIIHIO
u
SMOPHOHATBHYIO
WHAYKIINIO;
TE€HETUYECKUI
KOHTPOJIb
pa3BUTHSL.
O00CHOBBIBATh
BpeIHOE
BO3JICCTBHE
TabayHOro JbIMa
Y aJIKOTOJIsI Ha
X0J
3MOPHOHATIBHOTO
"
MOCTAIMOPHOHAITH
HOTO Pa3BHUTHUS
opranuzma
YeoBeKa
PackpoiBath
conepkaHue
TEPMHUHOB U
TTOHATHI:
OHTOTEHE3,
MOCTAMOPHOHAND
HOE pa3BUTHE,




MeTamopdo3,
JMYUHKA, POCT,
cTapeHmue,
CMEpTb.
XapaktepuzoBar
b
MOCTAIMOpHOHANB
HBIN TIepUOJ
pasBUTHSA
Opra"m3Ma 1 ero
OCHOBHBIE
(bopMmBI.
XapakTepuszoBat
b TIPSIMOE
pa3BUTHE H €0
TIEPHUO/IBI.
N3narate
coliepikaHue
TEOpUii
CTapeHHus
OpraHu3MOB.
OOBSICHATH
OMoJIOTHYecKuit
CMBICJT Pa3BUTUS
¢ Metamopho3zom
PackpoiBath
coJiepKaHue
TEPMHUHOB U
TTOHATHIA:
ramMeTour,
criopodur,
aHTEPUIUH,




apXETOHUH,
3apOCTOK,
Meracropa,
3apOJIbIIEBBIN
MEIIOK,
CUHEPTHUJIBI,
aHTHUIIOIBI,
MHUKpPOCIIOpa,
MBLUTBIEBOC
3€pHO, IBOMHOE
OTLIOIOTBOPEHHE
» pOCT,
MepHcTema,
KamMOwuii,
TIEPUOIBI
OHTOTEHE3a
IBETKOBBIX
pacTeHui.
XapakTepuszoBar
b 0COOCHHOCTH
OecroJroro u
MTOJIOBOTO
Pa3MHOKEHUS
IBETKOBBIX
pacTeHui.
Brigeasars
0COOCHHOCTH
MPOTEKaHUS
rameToreHesa y
IIBETKOBBIX
pacTeHHH.
OnuceIBaTh
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I'eneTnka —
HayKa o
HaCJICICTBEHHOC
TH U
M3MEHUYMBOCTH
OpraHu3MoOB

0.5

MPOIECcC
JBOMHOTO
OILIOIOTBOPCHHS
Y IIBETKOBBIX
pacteHuit u
OOBSICHSITE €T0
MPEUMYIIECTBA
10 CPABHEHHIO C
OTUIOIOTBOPCHHE
M Y CIIOPOBBIX U
TOJIOCEMEHHBIX

PackpsiBath
cozlepIKaHue
TEPMHUHOB U
MOHATHUI:
TEHETHKA, TEH.
JeMoHncTpHpoBa
Tb 3HAHUSA
HCTOpPUH
BO3HUKHOBEHHS
TEHETHKH.
XapakTepuszoBar
b OCHOBHBIE
9Tamnbl pa3BUTHUS
TeHETHKH KaK
HayKH
PackpsiBath
copepxKaHue
TEPMHUHOB U
MOHATHUI:
HAaCJEACTBEHHOC
Tb

b

- YCTHBIH OIpoC;

-pemieHne  y4eOHBIX

u MPaKTUKO-
OPUEHTUPOBAHHBIX
3a1a4;



HACJICJIOBaHUE,
HU3MEHYMBOCTD,
TEHOTHII,
(heHOoTHUII, TEHOM,
JIOKYC,
XPOMOCOMBI,
aJlIebHEIE TECHBI
(aymmenm),
aNbTepHATHBHBIC
MPU3HAKH,
TOMO3HUIOTA,
TeTepPO3Ur0Ta,
JIOMUHAHTHBIN
MpU3HAK,
peLecCUBHBII
MPU3HAK, YUCTas
JIUHYSL, THOPUJIBI.

12

3aKOHOMEPHOCT
u
HacJIeICTBEHHOC
T™

10

[Tonb3oBaThCs - YCTHBIH OIpOC;
TEHETUYECKOU

TepmuHoOrHeii | “PELICHAC y4eOHBIX
Y CUMBOJIMKOM 1 NPaKTUKO-
Ju1s sarmcn cxem | OPHEHTHPOBAHHBIX
CKpELIMBAaHUS sajad,

PackpsiBath - YCTHBIU OIPOC;
conepkaHue

TEpPMHHOB U
MOHATHH:
MOHOTHOpHTHOE
CKpEILUBaHUE,
YHCTOTA TaMeT,
JOMHHUPOBaHHE,

-perieHne  y4eOHBIX

il MIPaKTHUKO-
OPHUEHTHPOBAHHBIX
3a/1ay;




pacieruieHue
MPHU3HAKOB.
OnuceIBaTh
OmbITHI I
Mewngens mo
W3YYCHUIO
HacJeIOBaHMS
OJIHOM maphl
MIPU3HAKOB Y
ropoxa
IIOCEBHOTO.
IIpuBoauts
(hOpMyITHPOBKH
MEPBOTO U
BTOPOTO 3aKOHOB
I'. Mengens
(3axoHa
eIMHO00pa3ust
THOPUJIOB
MEPBOTO
IMOKOJICHMUS,
3aK0OH
pacieruieHus
MIPU3HAKOB) U
OOBSICHITE UX
LIUTOJIOTHYECKHE
OCHOBBI.
CocTaBisaTh
CXEMBI
MOHOTHOPHIHOT
0 CKpEIIMBaHHUS
U peliarhb

- YCTHBIH OIpOC;

-pemieHre  y4eOHBIX

i MPaKTHKO-
OPHEHTHPOBAHHBIX
3a1ad4;

- YCTHBIH OIpOC;

-pemieHre  y4eOHBIX




TCHETHUYECKHUE
3a/1auu Ha
MOHOTHOPHIHOE
CKpelIuBaHue
PackpriBathb
coiepKaHue
TEPMHUHOB U
MOHSITUH:
aHaJTU3UpYIOIIee
CKpeIInBaHue,
HETOJTHOe
JIOMHUHUPOBAHUE,
KOJOMHUHHUPOBaH
ne. CocTaBisTh
CXEMBI
aHAM3UPYIOIIET
0 CKpEeIIUBaHUs
U pemiarhb
TEHETUIECKUE
3a/1auu Ha
aHAM3HUPYIOIIEe
CKpEIIUBaHUC U
HETOJTHOe
JIOMHHHAPOBaHUE
PackpsiBath
coliepikaHue
TEPMHHOB U
MIOHSITUH:
JTTHOPUTHOE
CKpEIUBaHUE,
(heHOTUTTNYECKH
W pajuKail.

u MPaKTHKO-

OpPHEHTHPOBAHHBIX
3a/1ay;

-mpaKTHYecKast
paborta



OnuceIBaTh
OmbITHI I
Menaens no
M3YYECHUIO
HacCIIeIOBaHUS
JIByX T1ap
MIPU3HAKOB Y
ropoxa
MMOCEBHOTO.
[IpuBoauts
(hOpMyITUPOBKY
TPETHETO 3aKOHA
I'. Mennens
(3axoHa
HE3aBHCHUMOTI'0
HaCIIeIOBaHUS
MIPU3HAKOB) U
OOBSICHATH €0
[IUTOJIOTHYECKHE
OCHOBHI.
[IpumensTe
MaTeMaTUYeCKUMN
pacuér ¢
TTOMOIIILIO0
(heHOTUTHYECKOT
0 paamKana u
MEeTo/1a
MIEPEMHOKEHUSA
BEPOATHOCTEN
BapHUaHTOB
pacuierieHus
MIPU3HAKOB Y

- YCTHBII OIIpOC;

-perieHne  y4eOHBIX

u MPaKTUKO-
OPHEHTUPOBAHHBIX
3a1a4;



MOTOMKOB 10
¢denoTHIry u
TCHOTHITY.
CocraBnarth
CXEMBI
JIUTHOPUTHOTO
CKPELINBAHUS U
pemaThb
TCHETHYECKHE
3a7ayd Ha
TUTHOPHUTHOE
CKpelIBaHne
PackpsiBath
coJiepKaHue
TEPMUHOB U
MOHATHH:
CICTIIICHHOE
HacJie/I0BaHue,
HapyIIeHHs
CIETUICHHS
T'€HOB,
KPOCCHHTOBED,
peKoMOMHAIUS
T'CHOB,
TCHETHYECKHE
KapThl,
MOpTaHu/a.
ITpuBoguTh
(bopMyITHPOBKH
3aKOHOB
Moprana
(3akoHa




CIICTUICHHOTO
HacCJIeIOBaHUS
TCHOB M 3aKOHA
HapyIIeHUs
CIICTUICHUS
MEXJTy TEHaMH )
U OOBSICHITE UX
LIUTOJIOTHYECKHE
OCHOBHI.
[lepeuncnsare
OCHOBHBIE
MOJIOKCHUS
XPOMOCOMHOM
TEOPHUH
HACIIeICTBEHHOC
. Pemats
reHEeTHYCCKHE
3aJa4d Ha
CIIETNICHHOE
HacJIeIOBaHUE
TE€HOB H
HapyIIeHUE
CLIETUICHUS
MEXy TeHaMHU
PackpsiBath
coliepikaHue
TEPMUHOB U
IIOHSATHH:
ayTOCOMBEI,
ITOJIOBBIE
XPOMOCOMBHI,
TOMOTaMETHBIN




ToJI,
reTeporaMeTHBIN
moi1. OOBACHATH
XPOMOCOMHBIN
MEXaHU3M
omnpenencHus
nosna y
OpraHu3MOB.
IIpuBoauts
pUMEPDI
HacJIeIOBAHUS
MIPU3HAKOB,
CLEIJICHHBIX C
TIOJIOM.
CocTaBisTh
CXEMBI
CKpEIIUBaHUs U
pewaTb
TEHETUIECKUE
3a/1auu Ha
HacJIeIOBaHUE
MPU3HAKOB,
CLEIJICHHBIX C
TTOJIOM.
PackpsiBath
coepxKaHue
TEPMUHOB U
MIOHSITUH:
MHOKECTBEHHOE
JIeiCTBUE TeHA
(mneiioTpomnus),
KOMILIEMEHTapH
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3aKOHOMEPHOCT
Y U3MEHYUBOCTH

OCTb, DIMCTA3,
MOJIUMEPUS.
OrnpenensrTh
(hopmbI
B3aMMOICHCTBHS
aJJIebHBIX U
HeaJlJIeIbHBIX
TCHOB.
IIpuBoauts
pUMEPDI
IJICHOTPOIHOIO
JICUCTBHSA I'€HOB.
Pemate
TCHCTUYCCKUC
3aJa41 Ha
B3aMMO/ICHCTBHE
HEaJJICJIbHBIX
T€HOB

PackpoiBath
COJIepKaHUE
TEPMHUHOB U
MOHATHUI:
W3MEHYHBOCTH,
HEHACJIeZICTBEHH
as
M3MEHYUBOCTB,
HaCJIe/ICTBEHHAS
W3MEHYHBOCTb.
CpaBHUBaTh
HEHACIIeZICTBEHH
yI0
WU3MEHYHUBOCTB C

- YCTHBIH OIpOC;

-pemieHre  y4eOHBIX

u MPaKTUKO-
OPUECHTHUPOBAHHBIX
3a7ad4;



HAaCJIeICTBEHHOH
. [IpuBoauTh
TIPUMEPDI - YCTHBIH OITpOC;
KaueCTBEHHBIX H
KOJIMYECTBEHHBI | -PEIIEHUE YueOHBIX
X IIPU3HAKOB u MPaKTUKO-
OpraHH3MOB, OpPUEHTHPOBAHHBIX
HPOSIBIICHUH Y 3amad,

OpraHU3MOB
HEHACJeICTBEHH
ol u
HaCJeJCTBEHHON
M3MEHYUBOCTH
PackpsiBath
coliepikaHue
TEPMHUHOB U
MMOHSATHUH:
MOIU(DUKATINOHH
ast, WiIn
(deHoTHUIINYECKAS
, I3MEHYUBOCTb,
BapHaHTa,
BapUALMOHHBIN
pana,
BapHaIMOHHAs
KpHuBas, HOpMa
peaKIu
MpHU3HAaKa,
MOaU(UKALINH.
XapakTepuszoBar
b CBOMCTBa
MOU(DUKALMOHH




oit
M3MEHYHUBOCTH.
IToka3biBaTh
pOJIb yCIIOBHIA
BHEIIHEHN Cpebl
B Pa3BUTHU
MOIU(DUKAINOHH
oM
M3MEHYHUBOCTHU Y
OpraHu3MOB.
Ctpouth
BapUallMOHHBIC
psabl U rpaduk
KPUBOH HOPMBI
peakuu
MIPU3HAKOB Y
Pa3ITUIHBIX
OpraHu3MOB
PackpsiBath
coiepKaHue
TEPMUHOB U
TTOHSTHM:
KOMOWHATHBHAS
HW3MEHUYHUBOCTb,
MyTaIlMOHHAS
HU3MEHUYHBOCTb,
KOMOUWHAIINH,
MyTaluu.
XapakTepuzoBar
b CBOMCTBa
T€HOTUIINYECKOU
M3MEHYHUBOCTH.

- YCTHBIH OIpOC;

-pemieHne  y4eOHBIX

u MPaKTHKO-
OpPHEHTHPOBAHHBIX
3a/ay;

- YCTHBIH OIpOC;

-pemieHne  y4eOHBIX
u MIPAKTUKO-



OnuceIBaTh
Meio3 u
ITOJIOBOM
MPOIIECC KaK
OCHOBY
MIPOSIBIICHUS Y
OpraHu3MOB
KOMOMHATUBHOM
M3MEHYHUBOCTH.
IToxa3eiBaTh Ha
KOHKPETHBIX
npuMepax posib
KOMOMHATUBHOM
M3MEHYHUBOCTH B
CO3IaHuU
TEHETUYECKOTO
pasHooOpasus
OpTraHu3MOB B
npeJenax
OJIHOTO BH/IA.
CpaBHUBaTh
TCHOTUITMYECKY
IO U3MEHYUBOCTh
c
MOIU(DUKAIUOHH
o

PackpsiBath
coJiepKkaHue
TEPMHHOB U
TMOHATHH:
KOMOHHATHUBHAS
M3MEHYHUBOCTb,

OpPHUEHTHPOBAHHBIX
3a/1ay;




MyTallMOHHAS
HM3MEHYHUBOCTb,
KOMOMHAIINH,
MyTalluu.
Xapaktepu3oBar
b CBOMCTBa
TCHOTHITHYECKOM
M3MEHUYHUBOCTH.
OnuceIBaTh
MeHo3 u
IIOJIOBOM
MPOIIECC KaK
OCHOBY
MIPOSIBIICHUS Y
OpTraHm3MOB
KOMOMHATUBHOM
M3MEHYHUBOCTH.
IToxa3kiBaTh Ha
KOHKPETHBIX
npuMepax posib
KOMOMHATUBHOM
M3MEHYHUBOCTH B
CO3IaHUU
TEHETHUYECKOTO
pasHooOpa3us
OpTraHu3MOB B
npeenax
OJIHOTO BHJIA.
CpaBHHBaTH
TCHOTHUIIHYECKY
10 H3MEHYUBOCTD
c




MOIU(DUKAIINOHH
oif PackpriBathb
coJiepKaHue
TEPMHUHOB U
MOHSITUH:
MyTalluH,
XPOMOCOMHBIC
MepecTpornKu
(abepparnumn),
TOJUITIIOU TS,
AHCYTUTOUIVS,
MYTaHT,
MYTareHsl.
IIpuBoauTh
MPUMEPHI
MyTaluii,
BCTPEUAIOIIMXCS
y pasHbIX
OpraHU3MOB.
Knaccudunupos
aTh MyTaI[HH TIO
pa3HbIM
OCHOBaHHUSIM.
Paznuyate Ha
M300paKEHUAX
(cxemax,
Ta0IUIax)
TCHHEBIC
MyTalluH,
XPOMOCOMHBIE
NepecTPOrKN
Pa3HbIX BUJIOB:




JleNenu,
JTYTITUKAIIH,
TPaHCIJIOKAIINHY,
WHBEPCHH;
TEeHOMHBIE
MyTaluu.
CpaBHUBaTh
MeXIy coboit
MYTallUU pa3HbIX
BUJIOB.
XapakTepus3oBat
b CBOMCTBa
MYTallUOHHOHN
M3MEHYUBOCTH.
HazbiBaTh
MPUIMHBI
MyTaLui,
BBISIBIISITD
WCTOYHHUKHU
(dakTopoBMyTare
HOB B
OKpYyXKaroleun
cpene
(KOCBEHHO).
IIpuBoauTh
(hopMyITUPOBKY
3aKOHa
TOMOJIOTUYECKUX
PAIOB U
HaCJIEACTBEHHOU
M3MEHYUBOCTH
H. 1. BaBunosa




14

I'eneTnka
yeJIoBeKa

0.5

1 000CHOBEIBATH
€ro 3HaYeHHe
JUTSI IPAKTHKH
CENBCKOr0
XO35HUCTBA

PackpreiBathb
coJiepKaHue
TEPMHUHOB U
MOHSITUH:
CEKBCHUPOBaHHUE
, kapTa
XPOMOCOMBEI,
npobaHI,
HACJIC/ICTBCHHEIC
Ooe3Hn
(MOHOTCHHEIE,
MOJIUTCHHBIE,
T'CHHBIE,
XPOMOCOMHBIE),
MEMKOICHETHYE
CKoe
KOHCYJIbTHPOBaH
ue, T0poIoBast
JINAaTHOCTHKA,
aMHUOILICHTE3.
[lepeuncnsare
0COOEHHOCTH
H3yYeHUs
TeHETUKH
YeJIoOBeKa U
METO/TBI
MEIUITMHCKON

- YCTHBIN OIPOC;

-pemieHre  y4eOHBIX

i MPaKTHKO-
OpI/IeHTI/IpOBaHHBIX
3a1ad4;




TCHETUKH.
XapakTtepus3oBar
b METOIBI
W3yYCHUS
TE€HETHKHU
YeJIoBeKa
(reHealornYecKu
H, OJIM3HEIOBBIN,
IUTOTCHETUYECK
Wi,
MOJIEKYJISIPHO-
TCHETUYECKUU,
MOTTYJISAIINOHHO-
CTaTUCTHYCCKUN)
. OnucrIBaTh
IeNH, 3a7]a91 U
JTIOCTHKCHHUSI
MEKIyHapOIHON
MIPOrpaMMbl
«'erom
YEIIOBEKa.
Paznuyate Ha
M300paKEeHUX
(cxemax,
TabJIMIaX)
KapThI
XPOMOCOM
(renernueckue,
¢dusnyeckue,
CHKBEHCOBBIC).
OnuceIBaTh
METO/IbI




COBPEMEHHOTO
omnpenencHus
TCHOTHIIA
OpraHu3Ma:
ITOJTHOT€HOMHOE
CEKBCHHUPOBaHUE
,
TEHOTHITHPOBAHU
€, B TOM YHCJIE C
romorsio I111P-
aHam3a.
XapakTepus3oBar
b
HaCJIe/ICTBEHHBIC
3a00JIeBaHUs
YeJI0BeKa U
3a00eBaHus C
HACIIeICTBCHHOI
MIPEAPACIIONOKE
HHOCTBIO.
CpaBHUBaTh
T'CHHBIE,
XPOMOCOMHBIE
Ooie3Hu
yesjoBeKa 1
0OOJIE3HH C
HaCJIEJICTBEHHOMN
MIPEAPACIIONOKE
HHOCTBIO.
YcranaBnvBaTh
B3aUMOCBS3b
MEXIY




HACJIEICTBEHHEI
MU
3200JIeBaHUSIMU
YyeJa0BeKa U X
TeHETHUIECKOU
OCHOBOI.
OO00CHOBEIBATh
3HAYEHHE
MEIMKOT€HETHYE
CKOTO
KOHCYJIETHPOBaH
Hs B
MpeOTBpAIICHU
U U JICUCHUU
HAaCJIEACTBEHHBIX
3a00JIeBaHUI
yeloBeKa

PackpsiBaTh - YCTHBIU OIPOC;
coJiepIKaHue
OCHOBHBIX
MOHATHIH:
CeJIEKLIH,
IIOMECTHKALINS,
MPUMHUTHBHAS
Cenexmus
4 1 CeEKLHs,
OpraHu3MoOB
KOMOWHATHBHAs
CEIIEKITHUSs, COPT,

MOpOJa, ITaMM.
-pelieHre  y4eOHBIX

Ilepeuuncnars

u MIPaKTHUKO-
OCHOBHBIC JTAITBI

OPHUEHTHPOBAHHBIX
Pa3BUTHSL

3a/1a4;

CENEKIINHU KaK




mpoliecca u
HayKH.
Xapaktepu3oBar
b COJIepKaHue
yuenus H. W.
Basunosa o
IMentpax
MTPOUCXOXKICHUS
¥ MHOT000pa3us
KYJBTYPHBIX
pacTeHu.
[Toka3biBaTh
Hentpst
TIPOUCXOXKICHUS
1 MHOT000pa3us
KYJBTYPHBIX
pacteHuii u
Hentps
JIOMECTUKAITUU
JIOMAIITHUX
JKUBOTHBIX Ha
KapTe MHpa,
CBSI3BIBATh UX
MECTOIIOJIOKEHU
€ C oyaramu
BO3HUKHOBEHHS
JIpEBHENIITUX
LIUBUTH3ALAI.
CpaBHHBaTH
COpT, IOPOAY,
IITaMM C
BUJIAMH-

-perieHne  y4eOHBIX

u MPaKTHKO-
OpPHEHTHPOBAHHBIX
3a/ay;

- YCTHBIN OIpOC;

-pemieHre  y4eOHBIX
u MPaKTUKO-
OpPUEHTUPOBAHHBIX




pOIUYaMHU.
O060CHOBBIBATh
3Ha4YeHHE 3aKOHa
TOMOJIOTUYECKUX
pSIOB B
HACJIEICTBEHHOMN
W3MEHYUBOCTH
H. 1. BaBunosa
JUTST
CEJIEKUMOHHOU
paboTHL
OnuceIBaTh
MIEPCIIEKTUBEI
JIOMECTUKAIIUU U
CO37[aHHNEe HOBBIX
COpTOB
KYJIBTYPHBIX
pacTeHul, nopox
JIOMAIITHUX
YKUBOTHBIX U
IITAMMOB
MHUKPOOPTaHU3M
OB

PackpsiBath
coiepKaHue
TEPMHUHOB U
TTOHSTHHN:
HCKYCCTBEHHBIN
oTOOp,
MTPOU3BOAMUTEIIH,
3KCTEphED,
OJIN3KOPOJICTBEH

3a/1ay;

- YCTHBIH OIpOC;

-pemieHre  y4eOHBIX

u MPaKTHKO-
OpPHEHTHPOBAHHBIX
3a/ad;



HOE
CKpelIiBaHue,
YT WHOPUIMHT,
HEPOJICTBEHHOE
CKpeIlIrBaHue,
WY ayTOpUIVHT,
qyCTas JIMHUA,
TeTepO3UC
(rubpugHas
cuia), TCHOMHOE
peIaKTHpOBaHUE
, ICKYCCTBEHHBIN
MyTareHes,
(akTopeIMyTare
HBI,
TTOJTUTUTOUTEI,
OTAANIEHHAS
rUOpUAN3AIHS,
CEKBEHHPOBaHUE

XapakTepuszoBat
b OCHOBHBIC
METO/bI
CEJIEKLINA
pacteHuii u
>KUBOTHBIX:
HUCKYCCTBEHHBIN
oTbop 1
THOPHUIN3ALIHNIO.
CpaBHHBaTH
MacCOBBII
HUCKYCCTBEHHBIN




oTbop ¢
WHIMBUTY aJTbHBI
M, ITOKa3bIBaTh
HX 3HAYCHHUE IS
CelleKIUn
KYJIBTYPHBIX
pacTeHuit u
JIOMAIITHAX
JKHBOTHBIX.
[IpuBoauts
KOHKPETHBIE
MIPUMEPHI
OTHaNEHHON
ruOpUan3aluy B
CeIICKIUU.
OnuceIBaTh
omsiT I'. 1.
Kapneuenko no
MIPEOJI0JICHHUIO
Oecroaus
MEKBHUOBBIX
TUOPHUJIOB.
PasnnuaTe Ha
M300paKeHUAX
(cxemax,
Tabnnax) y
OTAEIbHBIX
MpeIcTaBuTeNei
KOHKPETHOT'O
copTa ¥ IOPOIbI
XO03SMCTBEHHO
LIEHHBIE




MPU3HAKH,
HEOOXOINMBIE
YeNoBEKY.
XapakTtepus3oBar
b POJIb CEJICKIUH
B 00CCIICUCHHH
MPOJIOBOJIBCTBEH
HOM
0e30IaCHOCTH
YeJI0BEYECTBA.
[IpuBoauts
KOHKPETHBIE
MPUMEPHI
JOCTIKCHHUI
CENEKIINN
KYJIbTYPHBIX
pacteHuii u
JIOMAIITHUX
JKUBOTHBIX B
Poccun
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brnorexnonorus
H
CHHTETHYECKAs
oroorus

PackpsiBath
coliepikaHue
TEPMHUHOB U
IIOHSTHH:
OHMOTEXHOJIOT U,
TpaauIIMOHHAS
OHMOTEXHOJIOTH,
MUKPOOHOJIOTHY
€CKHIl CUHTE3,
MHUKPOOHOJIOTHY
eckast
TEXHOJIOTHSL.

- YCTHBIN OIpOC;

-pemieHre  y4eOHBIX

u MPaKTHKO-

OPUECHTHUPOBAHHBIX
3a7ad4;




[Tepeuncnars
HaIpaBJICHUS
OHMOTEXHOJIOTHH;
LU U 3a7a4H,
CTOSIIIHE TIepe
OHMOTEXHOIOTUEH

Xapaktepu3oBar
b OOBEKTHI,
WCTIONTB3yeMbIE B
OHMOTEXHOJIOTHH,
— KJICTOYHBIC U
TKaHEBBIE
KYJBTYPHI,
MHUKPOOPTaHH3M
bl. OIUCHIBATh
OCHOBHBIC
METOJIBI
TpaJMIIMOHHON
OMOTEXHOJIOTUH
U JOCTUKCHUS
MHUKPOOHOIIOTHY
€CKOM
TEXHOJIOTHH.
OO0O0CHOBEIBATEL
3HAUYCHUE
OHMOTEXHOJIOTHUH
IS
CEIIbCKOXO3SUCT
BEHHOTO
MIPOU3BOJICTBA
PackpsiBath

- YCTHBIH OIIpOC;

-perieHre  y4eOHBIX

u MPaKTHKO-
OpPHEHTHPOBAHHBIX
3a/1ay;

- YCTHBIH OIpOC;

-pemieHre  y4eOHBIX

u MPAKTHKO-
OPHUECHTUPOBAHHBIX
3a1a4;



coiepKaHue
TEPMUHOB U
TTOHATHIA:
KJIETOYHAsI
HHKEHEPHS,
KJIETOYHAsI
TEXHOJIOTHS,
METOJT KyJIbTypBI
KJIETOK U
TKaHeH,
TOTHIIOTEHTHOCT
L)
TUTFOPUITIOTEHTHO
CTbh, CTBOJIOBBIC
KJIETKH,
MHUKPOKIIOHAIIEH
0€ pa3MHOXKEHUE
pacTeHul,
coMaTHuecKas
rUOpUAN3aIINS,
rarIoUIbL,
THOPUIOMBI,
MOHOKJIOHAJIEHBI
eu
MTOJTUKIIOHATbHBI
€ aHTHTEIA,
METO/I
TpaHCIUIaHTAIUN
sep,
KJIOHUPOBAHHE.
XapakTepuszoBat
b OCHOBHBIE

- YCTHBIH OIIpOC;

-pemieHne  y4eOHBIX




HaIpaBJICHUS
CHHTETHYECCKOMN
OHOJIOTHH.
OnucelBaTh HA
KOHKPETHBIX
npumepax
METOBI
KJIETOYHOH
WHXXEHEPUH.
[IpuBoauts
MIPUMEPHI
HCIIOJIb30BaHUS
MOHOKJIOHAJIEHBI
XU
MMOJUKIIOHAJIbHEI
X aHTHTEI B
MEIULIMHE.
OneHuBaThH
3HAYCHUE
CHUHTCTUYECKOU
OHOJIOTUH IS
CeIIbCKOTO
XO3SHUCTBA B
MEIULIMHBI
PackpsiBath
coliepikaHue
TEPMUHOB U
IIOHSATHH: TCHHAS
WHXEHEePHS,
PECTPUKITHOHHBI
€ DPH/IOHYKJIea3bl
(pecTpuKTasbl),

u MPaKTHKO-
OpPHEHTHPOBAHHBIX
3a/ay;




JIUTIKUE KOHIIBI,
T1a3MUIBI,
pECTpUKIIHSA,
JIUTUPOBAHUE,
Tpanchopmanws,
CKPUHUHT,
TpaHCTECHHBIC
(reHeTHUYECKH
MOIU(PHUINPOBAH
HEIC)
OpTaHHU3MBI.
OnuceIBaTh
METO/TBI
PENPOAYKTUBHOT
own
TepareBTUIECKO
ro
KIIOHUPOBAHMUS,
KJICTOYHbIE
TEXHOJIOTHH U
CITOCOOBI
TE€HETUYECKOMN
WH)XCHEPUH.
XapakTepuszoBar
b JOCTHXKEHUS
TeHHOU
UHKCHEPUH.
OLeHuBaTh
9KOJIOTMYECKUE
1 3TUYECKUE
MPOOJIEMBI
KJIIOHMPOBAHUS U




CO3/TaHus
TPAHCTCHHBIX
OpraHu3MOB,
MEePCIEKTHUBEI
pa3BUTHSA
XPOMOCOMHOM U
TeHHOU
HHKEHEPUH
PackpsiBath
coliepikaHue
TEPMHUHOB U
MMOHSATHUH:
MeIHUITUHCKAS
OHOTEXHOJIOTHS,
MeTa0bO0JIOMHBIH
aHalm3,
TE€HOIICHTPUYIECK
Wi aHaJIN3,
MIEPCOHATU3UPOB
aHHAs
MEIHIIMHA,
pereHepaTuBHAS
MEIMIHHA.
XapakTepuszoBar
b METOJIBI
MeTab0JIOMHOI'0
"
TE€HOLICHTPUYECK
OT0 aHaJIN3a;
HCIIOJIb30BaHHE
CTBOJIOBBIX
kietok; [TIP-




JIUATHOCTHKY;
TapreTHYH0
Teparmio paka

17 PesepBHOE 1
BpeMs
OBUIEE
KOJIMYECTBO
YACOB IIO 102 13

I[TPOT'PAMME




11 KJIACC

Ne
n/
n

HaumenoBanue
pa3aesioB U TeM
NMPorpamMmbl

3apoxaeHue u
pa3BuUTHE
HBOJIOIIMOHHBIX
MPEJCTaBICHUH B
Oouosioruun

KoanuecTBo 4acoB

Bcer

0

KoHTpoabHbI
e padoThl

IMpakTnyeckn
e padoThl

JJIeKTPOHHBbIE
(undposbie)
oOpa3oBaTejibHbIE

pecypchl

CIHCOK UTOTOBBIX
IVIAHUPYEMbIX
Pe3yJbTAaTOB C
YKa3aHHeM 3TanoB ux
¢dopmupoBanus

PackpsiBathb
coJiep’KaHHe TEPMHUHOB
U MOHSTHI:
KpealroHu3M, BH],
cucTeMaTrka, OuHapHas
HOMEHKJIaTypa,
HCKYCCTBEHHAs crcTeMa
KJIAaCCU(UKAITUT
OpTaHU3MOB,
UCTOPUYECKUNA METONI,
JapBUHU3M.
XapakTepus3oBaTh
B3MJIS1IbI APUCTOTENA,
Omnenokna, Jlykpenus
Kapa, /Ix. Pes na
pa3BUTHE KUBOU
npuposl. OT1ieHUBaTh
Bkiaz K. Jluanes B
pa3BuTHE OMOJIOTHH.
CpaBHUBATH B3TJISABI HA
BUJI 1 3BOTIOIHIO K.
JIlunnes, XK. b. Jlamapka
u Y. JlapBuHa.
Kputnuecku onieHnBath

crnocoo0
OLIEHKH
HTOrOBBIX
IJIAHUPYEMbI
X
pe3yJabTaToB

- YCTHBIH OIpoC;

-perieHue
yueOHBIX u
PaKTUKO-
OpPUCHTUPOBAHHBI
X 3a11a4;




KpEalMoOHNCTCKUE
B3TJISABI Ha KUBYIO
npupony. Ilepeuncnsate
KyJbTYpHO-
HUCTOPUYECKHE U
€CTECTBEHHO-Hay4YHbIE
MIPEANOCHUIKU
MOSIBJICHUS
3BOJIFOLIMOHHON TEOpUU
Y. lapBuHa.
OnuceIBaTh poib
HCTOPHUYECKOTO METO/IA.
N3narate CylIHOCTh
3BOJIFOLIMOHHON TEOpUU
Y. JdapBuHna. Ha3piBaTh
OCHOBHBIC (DaKTHI
ouorpaduu Y. lapsuna
1 3Tanbl CO3AaHUST UM
3BOJIFOLIMOHHON TEOpUU
PackpsiBath
coJiep>kaHue TEPMUHOB
Y TIOHATHM:
HACJIEICTBEHHOCTb,
HN3MCHYHUBOCTD,
HCKYCCTBEHHBIH 0TOOp,
0opnOa 3a
CYIIIECTBOBaHHE,
€CTECTBEHHBIH 0TOOP.
N3narate CylHoOCTh
yuaenus Y. Jlapsuna 00

HCKYCCTBEHHOM OTOODE.

XapaxkTepu3oBaTh

- YCTHBIN OIPOC;

-peleHue
yueOHBIX u
MIPAKTHKO-
OPHEHTHPOBAHHBI
X 3aj1a4;




JBUKYIIME CUIIBI
3BOJIIOLIMY BUIOB IO
Hapsuny. [IpumeHsaTh
3HAHUA O JBMXKYIIMX
CHJIax 3BOJIOIIH BH/IOB
no JlapsuHy mis
00BsICHEHHS
MHOT000pa3usl BUIOB,
IIOPOJI JOMAIIIHUX
JKUBOTHBIX U COPTOB
KYJIbTYPHBIX PacTeHUI
PackpsiBath
coJiep)KaHNe TEPMHUHOB
Y NIOHSITUI: TapBUHU3M,
MYyTallvH,
MYTaLMOHHBIN IIpOLECC.
OOBSCHATH TPUUUHBL
KpHU3Hca JapBUHU3MA.
O00OCHOBBIBATh
3aKOHOMEPHOCTh
Tpanchopmanu
JTApBUHH3MA B
CUHTETUYECKYIO TEOPHUIO
spomroruu (CTD).
N3narate OCHOBHBIE
nonoxenus: CTO.
OuenuBath Bkian I'. [le
®pwusa, C. C.
Yerepukona, 1. 1.
IIImaneraysena, /. K.
bensiena B
dhopmupoBanue CTD.

- YCTHBIH OIpOC;

-penienue
YIeOHBIX u
MIPAaKTHKO-
OPHEHTHPOBAHHBI
X 3aj1a4;




MukposBoaronus
U €€ pe3yJIbTaThbl
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OneHuBaTh 3HaYEHHE
CTD B popmupoBanuu
COBpPEMEHHOU
€CTECTBEHHO-HAYYHOU
KapTHHBI MHpa

PackpeiBathb
coJiepKaHHe TEPMHUHOB
1 MOHSTHI:
MHUKPO3BOJIIOLIN,
MaKpO3BOJIIOLINA,
MYyTalWH, OIS,
KOMOUHAIIUN T€HOB,
reHo(oH I,
3JIeMEHTapHOe
3BOJIIOLINOHHOE
SIBJICHHE.
XapakTepus3oBaTh
MHUKPO3BOJIIOLIUIO KaK
9TaIl HOSABJICHUS
MIPUCIIOCOOJICHUH 1
BUI000Pa30BaHHUA.
XapakTepus3oBaTh
MOMYJISILUIO KaK
3JIEMEHTAPHYIO
€IMHHULLY 3BOJIIOLINU.
[lepeuncnare npu3HaKH
HJIealIbHON NONYJISILUN
1 OOBSICHSTH YCIIOBUS
BBITIOJTHEHHS 3aKOHA
Xapnu— BaitaOepra.
[IpumenaTs
MMEIONTNecs 3HaHUS s

- YCTHBIU OIPOC;

-peleHue
Y9eOHBIX u
MPAKTUKO-
OpPUEHTUPOBAHHBI
X 3a1a4;




00BsICHEHHUS IPUINH
W3MEHYHBOCTH Y 0co0Oei
OJTHOT'O BUJA
PackpsiBath
coJiep>KaHue TEPMUHOB
U TIOHSATHUM:
MYTalMOHHBIN IIpOLIECC,
KOMOWHATHBHAS
HW3MEHYUBOCTH,
MOMYJISIIUOHHBIEC BOJIHBI,
npeti TeHoBs,
MUTPALUH, U3OJISIIHSA,
reorpaduyeckas
(mpocTpaHCcTBEHHAas)
W30JISILHS,
Ouosoruueckas
(penponyKTHUBHAS)
oSy, 3P et
ocHoBares, dhdexT
OyTBUIOYHOTO
TOPJIBILIKA.
XapaxkTepu3oBaThb
3JIEMEHTapHbIE (PaKTOPbI
(ABWXKYIIIUE CHUIIBI)
sBosonnu. OLeHNBaTh
Bknazx C. C.
YerBepukona, . Maiipa
B Pa3BHUTHE
IBOJIFOIIMOHHOTO
yaennsi. OOBSCHATD
MIPUYHHBI
HEHAIPaBJICHHOTO

-pemienue
YIeOHBIX u
MIPAaKTHKO-
OPHEHTHPOBAHHBI
X 3a71a4;

- YCTHBIH OIpOC;

-perieHue
YIeOHBIX "
HPaKTHKO-
OPHEHTHUPOBAHHBI
X 3a71a4;




JIEUCTBHUS
3IIEMEHTAPHBIX
HBOJTIOLIMOHHBIX
(haktopos. [IpumeHsTH
UMeIoIInecs 3HaHUs O
JOBIDKYIIUX CHIIaxX
IBOJIIOLMH IS
O0OBSICHCHUS TTPUIHH
pasHooOpasus
reHo(oH/1a OIS
OJTHOTO BHJA
PackpsiBath
coziepKaHue TEPMUHOB
Y TIOHATHM:
€CTECTBEHHBIH 0TOOp,
IBWOKYIIHANA 0TOOP,
CTaOMITU3UP YOI
0TOOp, pa3phIBAIOLINI
0T0Op, MOIOBOI OTOOP.
XapakTepus3oBaTh
€CTECTBEHHBIN 0TOOD
KaK JBIKYIIYIO 1
HAIPABJISIOLIYIO CHITY
3BOJIIOLINH, €T0 (DOPMBI.
Paznuuats hopmbl
€CTECTBEHHOI'0 0TOOpa B
MOy JISITTHSX,
MIPUBOJIUTH IPUMEPEI
JIEHCTBUS B TIOIYJISIIIHASIX
(hopM eCTEeCTBEHHOTO
orbopa. OOBACHITH
MIPEITOCHUTKH JIJIst

- IpaKTUYecKas
pabota

- YCTHBIH OIIpOC;




JIEUCTBUA JBHXKYILIEH U
CTaOMIIN3UPYIOILEH
(hopM ecTeCTBEHHOTO
orbopa. CpaBHUBATh
(hOpMBI €CTECTBEHHOTO
ot0opa, JIeNIaTh BBIBOBI
Ha OCHOBE CpaBHCHHSI.
IIpumensTH
HMMEIOIIUECS 3HAHUS O
€CTECTBEHHOM 0TOOpe
I OOBSICHEHUS
IPOIIECCOB,
MPOUCXOJIAIINX B
nonyJjsinugax BUA0B
OpPraHu3MOB
PackpriBathb
CoJIep)KaHUE TSPMHHA
MPHUCTIOCOOJICHHOCTD
OpPraHU3MOB
(amamramms),
apomopdo3,
uauoaganTamnus.
[IpuBOAUTH KOHKPETHBIE
IIPUMEPBHI
MIPUCIIOCOOJICHU
OpPraHu3MOB
(Mopdonorudeckue,
(usnonornyeckue,
OMOXUMUYECKHE,
TTOBEJICHYECCKUE).
OOBACHATH MEXaHU3M
BO3HUKHOBCHUA

-pemienue
YIeOHBIX u
MIPAKTHKO-
OPHEHTHPOBAHHBI
X 3aj1a4;

-peleHue
Y9eOHBIX u
MIPAKTHKO-
OpPUEHTHPOBAHHBI
X 33/1a4;




MPUCTIOCOONCHUH y
OpTaHU3MOB.
IIpuBoauThH IPUMEPHI
apoMoph030B H
WIM0aJANTALNAN y
pacTeHHid ¥ )KUBOTHBIX.
OOBACHSTB POIIB
apoMopd030B B
OCBOCHUH OpraHU3MaMH
HOBBIX CpeJl OOUTaHUsI.
OOBACHATH POJb
nauoaanTalum B
MIPUCIIOCOOICHN N
OpPraHU3MOB K
KOHKPETHBIM YCJIOBHSAM
cpenbl. Jloka3pIBaTh
OTHOCHUTEJbHBIN
XapaxTep
MIPUCIIOCOOIIEHHOCTH U
PUBOJIUTH IPUMEPHI
OTHOCUTEIBHOCTH
ajanranuii. PackpeiBatb
3HAYEHHUE JBIDKYIINX
CHJI 3BOJTIOLIUH B
(dhopmHpoBaHUM
MIPUCTIOCOOIEHU T
PackpsiBath
coJiep>kaHue TEPMUHOB
W TIOHSITHI: BU]I,
KpUTEPHH BUJIA,
MOIMMOP(U3M, BUIBI-
JIBOMHUKH, apea,

- YCTHBIH OIpOC;

-peleHue
Y9eOHBIX u
MIPAKTHKO-
OpPUEHTHPOBAHHBI
X 33/1a4;




9KOJIOTHYECKAs HUIIIA,
MIOTYJISIIINS, BUTOBOM
KapHOTHII,
KOCMOTIOJIUTEHI,
SHJICMUKH, ITOABUIEI,
SKOTHIIBI.
XapakTepus3oBaThb
KpHUTEPUH BUIA
(MophoTOrHUECKHiA,
TeHETHYCCKHI,
OMOXHMMHYECKHUH,
reorpaQuyecKui,
SKOJIOTHYECKUH,
OMOXUMHYECKHIA).
OOBACHATH
HEOOXOIMUMOCTh
HCIIOJIb30BaHUS BCEH
COBOKYITHOCTH
KpUTEPHUEB IS
ONpeAesICHUs] BUI0BOU
MIPUHA]IEKHOCTH
OpraHu3Ma.
[lepeuncnsaTe OCHOBHBIC
BHYTPHUBHJIOBBIC
TPYIIIMPOBKHU.
OOBACHATH IPUINHBI
CyIIIeCTBOBAHMSI MOHO-
1 TTOJINTUITHYECKHUX
Bun0B. CpaBHUBATH
BHJIBI TIO
Mopdonoruueckomy
KPHUTEPUIO

- YCTHBIN OIpOC;

-pelieHue
yueOHBIX u
NPaKTHUKO-
OpPUCHTUPOBAHHBI
X 3a11a4;




PackpsiBath
coJiep>kaHue TEPMUHOB
1 MOHSTHI:
BHUI000pa3oBaHuUE,
W30JISIIIHS, KOIBOJIOIHS.
XapakTepus3oBaTh
BUI000pa30BaHHE KaK
pe3ynbTaT
MHUKPO3BOJIIOLINH.
OOBACHATH POJb
W30JISIIIAA B
00pa3oBaHUU HOBBIX
BH/IOB.
XapakTepus3oBaTh
pa3IUYHBIE CIIOCOOBI
BHI000pa30BaHUS
(anmomarpuueckoe,
CUMIIATPUIECKOE).
IIpuBOAUTH KOHKPETHBIE
pUMeEpHI BUJIOB,
o0Opa3oBaBIIUXCA
Pa3IUYHBIMA
cnocobamu. [IpumeHsTH
3HaHUs CrI0co00B
BUI000pa30BaHUs ISt
OOBSICHEHHS TPUYUH
MHOT000pa3us BUIOB.
OOBACHATH
BO3HHKHOBEHHE
YCTOHYMBOCTHU
MaTOr€HOB K
aHTHOHMOTHKAM

- YCTHBIH OIpoC;

-pemienue
YIeOHBIX "
MIPaKTHKO-
OPHEHTHUPOBAHHBI
X 3a71a4;




MaxkpoaBontonus
U €€ pe3yabTarhl

PackpsiBath
coJiepKaHHe TEPMHUHOB
Y TIOHATHUH:
MaKpO3BOIIOLHS
(bunorenes),
nepexoansie (GOopMBI,
¢unoreHeTnveckue
PSAAbL, TAJICOHTOJIOT Ul
XapakTepus3oBaTb
MaKPOABOJIIOLHIO KaK
Ha/IBUJOBYIO 3BOJIIOLIHIO
00pa3oBaHMsI KPYITHBIX
TaKCOHOMUYECKHX
equunll. OOBIACHITH
3HA4YCHHUE
MIAJICOHTOJIOTMYECKUX
UCCIIEIOBAHUN JUIsI
MOJTy4eHuUs (PaKToB
3BOJIIOLIY OPTaHHU3MOB.
IIpuBoauTH MpUMEPHI
OpTraHU3MOB,
OTHOCSIIIUXCS K
MEPEXOAHBIM (hOpMaM.
HaseiBaTs rpynist
OpPTaHU3MOB, JJIs
KOTOPBIX
BOCCTAHOBJICHBI
¢unoreHeTnueckue
psansl. CpaBHUBATH
MIPOLIECCHI
MaKpO3BOJIIOLUY U
MHUKPO3BOJTIOIIH

- YCTHBIH OIpOC;

-penienue
YIeOHBIX "
MIPaKTHKO-
OPHEHTHUPOBAHHBI
X 3a71a4;




PackpsiBath
coJiep>kaHue TEPMUHOB
1 MOHSTHI:
ouoreorpadus,
SHAEMHKH, PEITUKTHI.
OO60CHOBBIBATD
3Ha4YCHUE
ouoreorpabun 1Is
H3yUYCHHS BOJIOIHNN
OpTaHHU3MOB.
Ilepeuncnars
Oounoreorpaduydeckue
obnactu 3eMiu 1
OOBSACHSTH MPUUUHBI UX
BBIJICTICHHUSL.
CpasuuBathb (iopy u
(hayHy MaTepuKoB U
OCTPOBOB, PAaCTCHHS U
KUBOTHBIX Pa3HBIX
ouoreorpapuueckux
obmnacreii. [IpuBomuTh
PUMEPHI PETUKTOBBIX
OpPTaHHU3MOB, BUIOB-
3HAEMUKOB. OOBICHATH
NPUYHUHBI COXPAHEHUS
BH/JIOB SHIEMHKOB U
<OKVIBBIX UCKOIIAEMBIX)
PackpriBath
coJiep)kaHue TEPMHUHOB
U TIOHSITHI:
AMOPHUOIIOTHS,
Mopdoorus,




TOMOJIOTUYHBIC U
AHAJIOTUYHBIC OPTaHbl,
PYIVIMEHTBI, ATAaBU3MBI,
OMOXMMHYECKas
TOMOJIOTHISI.
XapakTepus3oBaTh
3MOPHOJIOTHYECKHE,
CpaBHUTEJHHO-
Mopdonoruueckue,
MOJIEKYJISIPHO-
TCHETHYCCKHE,
OHOXHUMHUYECKHE,
MaTeMAaTHYCCKUE
METOJIbI U3yUCHUS
sBoroInn. OOBACHATE
3HaYEHNE YMOPHOIIOTHH,
CPaBHUTEIBHOMN
Mopdonoruu,
MOJIEKYJIIPHOU
TEHETUKH, OMOXUMUH,
OMOMH(pOPMATHKH IS
U3YYCHUS IBOJIIOIUN
OpraHU3MOB.
OrenuBats Bkiaag A. O.
Kosanesckoro B
pasBuTHE
3BOJIIOLIMOHHOT'O
yuaenusi. OnMchIBaTh
FeHETHYECKUE
MEXaHH3MbI DBOJIIOIIUH
OHTOTEHE3a U
MTOSIBJICHUS




IBOJIFOIIMOHHBIX
HosiecTB. [IpuBoauTh
IIPUMEPBI ATABU3MOB U
PYOMMEHTapHBIX
OPIaHOB y PAa3IUYHBIX
OpPraHU3MOB U
OOBSICHATH IPUYUHBI UX
nosieneHus. [IpuBoants
MIpUMEPHI
TOMOJIOTHYHBIX U
aHAJIOTHYHBIX OPTaHOB.
CpaBHUBATh CTpOEHHE
OpPIaHOB y OPraHU3MOB
Pa3HBIX
CHCTEMaTU4YeCKUX
rpyni. IIpuBonute
pUMEpPHI
OMOXVMHYECKOW 1
TE€HHOU IOMOJIOTHH.
O1leHUBaTH 3HAUECHNE
OMOMH(pOPMATHKH IS
U3yUYCHUS
3aKOHOMEPHOCTEH
3BOJIIOLINN

PackpsiBath
coJiep>kaHue TEPMUHOB
1 NOHATHH: CMEHa
(yHKUUH OpraHos,
HEOOpPaTUMOCTh
3BOJTIOLINH, aJTAITHBHAS
panuanus,
HEPaBHOMEPHOCTb




TEMIIOB 3BOJIIOLINH,
Yyepe0BaHNE IIIaBHBIX
HanpaBIeHUN
3BOJIIOLINU.
AHaTM3upOBaThH
MIPUYMHBI YepETOBAHU
[JIaBHBIX HalpaBiIeHUH
sBoJito1uu. [IpuBoauThH
MIpUMEpPBI
MIPOUCX 0K IEHUS
OpPraHHU3MOB OT
HeCTelHaIn3uPOBaHHbI
X MPEAKOB U UX
MIPOTPECCUPYIOLIEH
CHEIMATN3AIH.
OOBACHATH TPUUUHBI
HEPaBHOMEPHOCTH
TEMIIOB 3BOJIIOLIHN.
IIpuBoaUTH NpUMEPHI
aJlaliTUBHOM paaualiuu
y OpraHU3MOB.
OOBSICHATH TPUUNHBL
HeoOpaTuMOoCTH
3BOJIIOLINN
AHanu3upoBaTth
NIPUYUHBI YePETOBAHU
TJIaBHBIX HAIpaBICHUN
sBosronnu. [IpuBoanTh
MIPUMEPHI
MIPOMCXOXKIEHUS
OpPraHU3MOB OT
HEeCHEeINaTN3UPOBAHHBI




X MPEJIKOB U UX
Mporpeccupyromei
CIHEeLUAIN3ALIH.
OOBSCHATH TPUUUHBL
HEPaBHOMEPHOCTH
TEMITOB 3BOJIIOLIUH.
[IpuBoaNTH IPUMEPHI
aJIaITUBHOM paauaiuu
y OpraHU3MOB.
OOBACHATH NTPUUUHBI
HeoOpaTuMoCTH
9BOJIIOIMH

IIpoucxoxnenue u
pa3BUTHE KUZHU
Ha 3emiie
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PackpsiBath
coJiep)KaHNe TEPMHUHOB
Y MMOHSTUMN:
KpEaIrmoHu3M,
BHUTAIH3M, TAHCTIEPMHUSI,
abuorenes. M3narath
Hay4JHBIE THITOTE3BI U
TEOPHUU MPOUCXONKICHUS
JKU3HH Ha 3eMIIe.
OuenuBath Bkiajg .
Penn, JI. Cnannannanm,
JI. TTactepa B
(dhopmupoBaHue
Hay4YHBIX B3IJIS0B Ha
MIPOUCXOXKICHUE KU3HH
Ha 3emie. [lepeuncnars
CTaJINV PA3BUTHS KU3HU
Ha 3eMJIe, COrIacHO
Teopuu OMormon3a
PackpriBath

- YCTHBIH OIpOC;

-peleHue
Y9eOHBIX u
MIPAKTHKO-
OpPUEHTHPOBAHHBI
X 33/1a4;

- YCTHBIH OIIpOC;




coJiepKaHUE TEPMUHOB
U TIOHSATHUM:
re0JIOTHYecKast
3BOITIONIUS, XUMUYECKast
JBOJIFOLIMUS, Aa0MOTEeHHBIH
CUHTE3, IEPBUYHAS
atMmocdepa,
KOallepBaTHBIE KaIlIH,
puO03UMBI, TPOOUOHTHI.
XapakTepu3oBaTh
OCHOBHBIE ATAITbI
XUMHYECKON DBOJIIOIIMUH.
HasbiBaTh XUMUYECKUMA
COCTaB IIEPBUYHOMN
aTMochepsl 3eMITH.
OneunnBats Bxiazn C.
Munnepa, I'. FOpu, T.
UYeka, Y. I'unbepra B
(dhopmupoBanue
HAy4YHBIX B3IJIS70B Ha
MIPOUCXOXKICHUE KU3HU
Ha 3emute. ONUCHIBAThH
YCIIOBHSI, HEOOXOTUMBbIE
JUTI a0MOr€HHOIO
CHUHTE3a OPTaHUICCKUX
COEIUHEHUH.
IIpuBoauTHE MpUMEPHI
MOJIEKYII, Y KOTOPBIX
BO3HUKJIN TIPOIIECCHI
TEHETHIECKOTO
KOITUPOBAHUS H
(dhepMeHTATUBHAS

-peleHue

YIeOHBIX u
MIPAKTHKO-
OPHEHTHPOBAHHBI
X 3a1a4;
- IpaKTHYeCcKas
pabora

- YCTHBIH OIIpOC;




AKTUBHOCTb.
O60CHOBBIBATH
HEBO3MO>KHOCTb
MTOBTOPHOTO
BO3HUKHOBEHUS KU3HU
Ha 3emie

PackpsiBath
coJiep>KaHue TEPMHUHOB
U TIOHSTHI:
TEOXPOHOIOTHS
(oTHOCHTENBHAS,
abcomoTHas),
OKaMEHEIIOCTH, METOJIbI
TeOXPOHOJIOTHH,
TEOXPOHOJIOTHYECKast
IKana: S0HBI, PHI,
NEPUOIBI, STIOXH.
XapaxkTepru3oBaTh
METO/IbI U3yUEHUS
UCTOPHH 3eMJTH.
[lepeuncnsare pa3memns
re0XpPOHOJIOTUYECKOMN
mkanel. OeHuBaTh
3HAaYEHUE UCKOMAaeMBbIX
OCTaTKOB JIJIsl U3yUYCHHS
HCTOPUH PA3BUTHUS
JKU3HU Ha 3emiie.
OOBSACHATH XapaKkTep
pacrpe/ieseHust
HCKOIIAeMBIX OCTATKOB B
3eMHOM Kope.
CpaBHUBATH METO/IBI

-peleHue

YIeOHBIX u
MIPAKTHKO-
OPHEHTHPOBAHHBI
X 3aj1a4;

- YCTHBIH OIpOC;

-peleHue
y4eOHBIX u
MIPAKTHKO-
OpPUEHTUPOBAHHBI




aOCOIIIOTHOH U
OTHOCHUTEILHON
Te0XpOHOJIOTHUU
PackpsiBath
cojiep>kaHue TEPMHUHOB
W TIOHSTHH: «IIOCICITHUH
YHUBEPCAIbHBIA 00N
MPEIoK»,
OJHOKJICTOYHBIC
OpraHU3MBbl,
MPOKAPHUOTHI,
SYKapHOTHI,
CUMOHOTeHE3.
XapakTepus3oBaTh
HavaJIbHBIC dTAIIbI
OpraHUYeCcKOl
3BoJitonuu. [IpuBoauTh
IpUMEPBI apoMopG030B
TIEPBBIX
OJHOKJICTOYHBIX
OpraHU3MOB.
XapaxkTepu3oBaThb
OCHOBHBIE TIOJIOKEHHS 1
JIOKa3aTelIbCTBa
THUTIOTE3BI
cHMOMOreHesa.
Jloka3bIBaTh
M0JIyaBTOHOMHOCTb
MUTOXOHIPHI U
IUTACTHI, X
MPOUCXOXKICHUE OT
MIPOKAPHUOTUIECKUX

X 3aja4,

- YCTHBIH OIpOC;

-pelieHue
yueOHBIX u
MIPAKTHUKO-




KJICTOK. [lenaTh BBIBOMBI
0 3HAYCHUH
BO3HUKHOBEHUS
(dhoTocunTe3sa,
(hopmupoBaHHS AIpa
JUIS JalIbHEHIIIEro
Pa3BUTHS )KU3HU Ha
3emure.
XapakTepus3oBaTb
THUIOTE3bI
MIPOUCXOKICHUS
BUPYCOB

PackpriBathb
coJiepyKaHUE TEPMHUHOB
U TIOHSITHH:
MIPOKAPHOTHI,
3YKapUOTHI,
MHOTOKJIETOYHOCTb,
CICIMATU3AIUS KIIETOK,
BUPYCBI.
XapaxTepru3oBaTh
MIPOUCXOXK/ICHHUE
MHOTOKJIETOYHBIX
OpraHU3MOB,
CpaBHUBATH
0COOCHHOCTH
3YKapUOTHYECKUX U
MIPOKAPUOTUIECKUX
opranu3aMoB. Ha3biBath
OCHOBHBIE apOMOP(H O3B
JYKapuOT U OLICHUBATh
HX 3HAUCHHUE IS

OpUEHTHPOBAHHBI
X 33/1a4;

- YCTHBIN OIpOC;

-peleHue
y4eOHBIX u
MIPAKTHKO-




JaTbHEHIIeTO pa3BUTHS
KU3HH

PackpbiBath
coJiep>kaHue TEPMUHOB
U TIOHSITUI: BOJOPOCTH,
PUHHO(HUTHI, MXH,
MaoOpPOTHUKOOOpa3HbIE,
CEMEHHbBIE
MarOpPOTHUKH,
roJOCeMEHHbIE,
MTOKPBITOCEMEHHBIE,
OecroJoe MoKoJICHNE
(ciopocduT), momoBoe
MIOKOJICHUE
(ramertodur).
Ilepeuncnars 0OCHOBHbBIE
9Tallbl 3BOJIIOIITUHN
pacTUTENBFHOrO MHPA.
Ha3biBath OCHOBHBIE
apomMop(03bl pacTeHUH
1 OLICHUBATh UX
IBOJIIOIIMOHHOE
3HavyeHue. CpaBHUBATD
0COOEHHOCTH CTPOCHHUSI
pacTeHuii pa3HbIX
OTZEJIOB

PackpsiBath
coJiep>kaHue TEPMUHOB
U TIOHSITHI:
IpocTeuiue,
IUTACTUHYATEHIE,
KHIIEYHOIOJIOCTHEIE,

OpUEHTHPOBAHHBI
X 33/1a4;

- YCTHBIH OIpOC;

-pelieHue
yueOHBIX u
MIPAKTHUKO-

OpPUECHTUPOBAHHBI




IUTOCKUE YEPBH,
YJICHUCTOHOTHUE, PHIOBI,
36eMHOBOJIHBIE,
MPECMBIKAIOIINECS],
MITUIBL,
MJIEKOMTUTAIONINE,
3KTO/IepMa, SHTOAEpMa,
Me307epmMa,
JBYCTOPOHHSS
CUMMETpPHS,
TETUIOKPOBHOCTb.
Ilepeuncnars OCHOBHBIE
ATarbl BOJIOIUH
KUBOTHOTO MHUPA.
HaspiBaTh OCHOBHBIE
IpeaanTainH,
CIOCOOCTBOBABILIUE
BBIXO/Y )KHBOTHBIX Ha
cymry. OlleHHBaTh
3HA4YECHUE Pa3BUTHUS
HEPBHOW CHCTEMBI JIs
MIPUCIIOCOOJICHUS
YKUBOTHBIX K YCIIOBHSAM
OKpY>Karolleu cpeibl.
OOBSICHATH TPUUNHBL
JBOIIOIIMOHHOTO
pacIiBeTa HaCeKOMBIX,
KOCTHBIX PBIO, IITHII,
MJIEKOTTUTAIOIIHX
PackpsiBath
coJiep>kaHue TEPMUHOB
1 MOHATHUH: apxeH,

X 3aja4,




apxeOaKTepuH,
HMaHoOaKTepuH,
MPOTEPO30ii, Maeo30i,
KeMOpuii, Op/IOBUIK,
CHITYp, I€BOH, KapOOH,
nepmb, [lanres, Tertuc,
TPUIOOHTHI,
PUHAO(DHUTHI,
PaKOCKOPITUOHBI,
MTaHIUPHBIE PHIOHI,
KOTHJI03aBPbL, ME3030H,
T'onaBana, JlaBpasus,
TpHac, pa, Med,
XBOWHBIE, THHKTOBBIC,
CaroBHUKOBBIE,
OeeMHUTHI, aMMOHHTHI,
JIMHO3aBPHI,
apXEONTEPUKC,
MOKPBITOCEMEHHBIE,
KalHO30M, MaJIeOreH,
HEOI'€H, aHTPOIIOTEH,
MacCOBOE BBIMHpPAHUE.
XapakTepu3oBaTh
pa3BUTHE XU3HU HA
3emJie 1Mo 3pam u
MEepUOIaM.
YcraHaBnuBaTh
3aBUCUMOCTb MEX]Y
TEOJIOTHIECKIMH
poLeccamu,
U3MEHEHUSIMU KJIMMaTa
1 IIPOLIECCAMMU B KUBOM

- YCTHBIN OIPOC;

-peleHue
yueOHBIX u
MIPAKTHKO-
OPHEHTHPOBAHHBI
X 3aj1a4;

- YCTHBIN OIpOC;




npupoze. OObICHATH
MIPUYMHBL paclBeTa
CHCTEMaTU4YeCKUX
TpyII OPTaHU3MOB B
pa3nuYHbIC Bl U
MEPUOIBL.
AHanu3upoBaTh
IIPUYMHBL U CICACTBHS
MaCCOBBIX BEIMUPaHUH.
Ha3sbiBaTh OCHOBHEIE
apomMop¢ 036l pacTeHUH
U JKUBOTHBIX.
[IpuBoauTH IPUMEPHI
nepexonHbIX hopm
OpPTaHU3MOB.
AHanu3upoBaTh MyTU
peueHus mpo0IeMsl
COXpaHEHUs
O0ropa3sHooOpa3us Ha
3emie

PackpsiBathb
coJiep>kaHue TEPMUHOB
U TIOHSATUH: OaKTepuH,
apXxeH, BBICIIUE
pacTteHus, 3eJ€HbIe
BOJIOPOCTH, OarpsiHKH,
Oyphie BOIOPOCITH,
MOXOBH/IHBIE,
MANOPOTHUKOBHUIHBIE,
XBOIIEBU/IHEIE,
[UTayHOBHUIHBIE,
roJOCeMEHHbIE,

-pemienue
YIeOHBIX u
MIPAKTHKO-
OPHEHTHPOBAHHBI
X 3aj1a4;

- YCTHBIH OIpOC;

-peleHue
Y9eOHBIX u
MIPAKTHKO-
OpPUEHTHPOBAHHBI
X 33/1a4;




5

IIpoucxoxnenue
YeJI0BEKa —
AHTPOIIOrCHES

10

MOKPBITOCEMEHHEIE,
MIPOTHUCTHI,
KHUIIIEYHOTIOJIOCTHBIE,
IJIOCKKE YEPBH,
KpyTJble YepBH,
KOJIbYAaThIC YESPBH,
YJICHUCTOHOTHE,
MOJIITIOCKH, UTJIOKOXKHE,
XOPAOBEIE, TPUOHI,
JUIIAHUKY, BUPYCHI.
XapakTepu3oBaTh
COBPEMEHHYIO CUCTEMY
OpPTaHUYECKOTO MHUPA;
Ha3bIBaTh OCHOBHBIC
CHUCTEeMAaTHYECKIe
TPYMIIBI OPTaHU3MOB.
OOBSACHITH TPUHIIUTIBI
KJIACCU(UKAITUT
OpTaHU3MOB.
Ilepeuncnarb OCHOBHBIE
MIPU3HAKHU TIPOKAPHOT,
pacTeHul, )KUBOTHBIX,
rpubOB, KPaCHBIX U
OypbIX BOJOPOCIICH

PackpsiBath
coJiep>KaHle TEPMUHOB
Y TIOHATUI:
AHTPOTIOIOTHS,
MopdoJorus,
AHTPOIOT€HE3,
AHTPOTIOMETPHUA,
PEKOHCTPYKIIHS,

- YCTHBIN OIpOC;

-pelieHue
yueOHBIX u
PaKTUKO-
OpPUCHTUPOBAHHBI
X 3a11a4;




apxeoJIorus,
stHOorpadus. HaspiBath
pa3zensl U 3a7auu
AHTPOTOJIOTHH.
XapakTepru3oBaTh
METO]Ibl aHTPOIOJIOTHU
Y CPaBHUBATBH UX MEXIY
coboii. Beinenars
BOIIPOCHI HBOJIIOLIUU
YeJIOBEKa, HCCIEAyeMble
[P IOMOIIH
Pa3IUYHBIX METOOB
PackpriBathb
coJiep>KaHHe TEPMHUHOB
U MOHSTHI:
AHTPOIIOTEHHAS TEOPHS,
TpynoBas teopus, Homo
sapiens. OnieHUBaThH
Brian Y. JlapeuHa B
pa3BuTHe
MIpeCTaBICHUH O
MIPOUCXOXKIEHUHT
YeJI0BEKa.
ApryMeHTHPOBaHHO
KPUTHKOBATh
PEJIUTHO3HbIE
MIPEICTaBICHHUS O
MIPOUCXOXKIEHUU
YeJI0oBEKa C MO3UIINU
€CTECTBEHHBIX HaYK.
XapakTepru3oBaTh
Hay4YHBIE TEOPHH

- YCTHBIH OIpOC;

-penienue
YIeOHBIX u
MIPAKTHKO-
OPHEHTHPOBAHHBI
X 3aj1a4;

- YCTHBIH OIpOC;

-perienue
YaeOHBIX "
NPaKTUKO-
OpPUECHTUPOBAHHBI
X 3a71a4;




MIPOUCXOKICHHSI
YeNoBeKa

PackpbiBath
coJiep>kaHue TEPMUHOB
U TIOHSITUHN: Py IUMEHTHI
y 4eJIOBEKa, aTaBU3MBI Y
YeNoBeKa,
MIPSIMOXO’KACHUE,
BTOpasi CUTHAJIbHAS
cucreMa. OnpenensiTh
CHCTEMaTHYECKOe
MOJIOKEHUE YeJIOBEKa B
OpPTraHUYECKOM MHpE.
BrIABIIATE uepThl
CXOJICTBA U Pa3INIHA
YeJIOBEKA U KUBOTHBIX.
XapakTepus3oBaTh
CBUJICTENILCTBA
CXOJICTBA YeJIOBEKa U
KHUBOTHBIX
(cpaBHUTENBHO-
MopdoIorniecKue,
IMOPHOIIOTHYECKHE,
¢duznonaorodnoxumMmuyec
KHe€, TOBEJCHUYCCKIUE).
[IpuBoanTH IPUMEPHI
aTaBU3MOB 1
PYOMMEHTOB Y
yenoBeka. OnuChIBaTh
MIPU3HAKHU YEIOBEKa,
c(hopMHPOBaBIINECS B
CBSI3U C JIPEBECHBIM

- YCTHBIH OIpOC;

-penienue
YIeOHBIX u
MIPAaKTHKO-
OPHEHTHPOBAHHBI
X 3aj1a4;




00pa3oM KHU3HU
MPEIKOB U
MIPSIMOXOXICHUEM.
BhISBASTH IPUYMHBI
0COOEHHOCTEH CTPOCHHS
yeperna 4eJoBeKa 1Mo
CPaBHEHHIO C
9eJI0BEKOOOPA3HBIMHU
00e3bsTHaMHU.
CpaBHUBATH
OpYAUIHYIO
JESITeTBHOCTD YeJIOBEKa
Y KUBOTHBIX.
CpaBHUBATH
0COOCHHOCTH BHICIIIEH
HEPBHOU ESITEIbHOCTH
YeNloBeKa U KUBOTHBIX
PackpsiBathb
coJiep)kaHue TEPMUHOB
Y TOHSTUMN:
HACJIe/ICTBEHHAS
HN3MCHYHUBOCTD,
€CTECTBEHHBIH 0TOOp,
opyauitHas
JeSITENBHOCTD,
TPYNIIOBOE
COTPYQHHAYECTBO,
oO1IeHue, pedb.
XapaxkTepu3oBaTh
JIBUKYIIIIE CUJIIBI
aHTPOIIOreHe3a:
OMOJIOTHYECKHE U

- YCTHBIH OIIpOC;

-peleHue
yueOHBIX u
PaKTUKO-
OpPUCHTUPOBAHHBI
X 3aj1ad;

- YCTHBIN OIpOC;




COLIMAIBLHBIC
PackpsiBath
cojiepkaHue TEPMUHOB
W TOHSITHIA:
aBCTPAJIONHUTEK,
YenoBek ymenblii,
Yenosex
MPAMOXOSAIIUH,
Yenosek
reiinenp0eprckui,
Yenosek
HEaH/IEPTaJbCKUH,
KpOMaHBbOHeELl,
JICHUCOBCKHH YEIOBEK,
YenoBek pa3yMHBII
COBPEMEHHOTO THUIIA,
MaJICOTCHETHKA.
XapakTepu3oBaTh
OCHOBHBIE CTaJIUH
aHTPOIIOTEHE3a.
BrisBnaTh
MPOTPECCUBHBIC YEPTHI,
MOSIBUBILNECS Y
MPEJIKOB YEJIOBEKA Ha
Pa3HBIX CTATUSIX
aHTpPOIIOTeHE3A.
IIpuBoauTHE MpHUMEPHI
npeAcTaBUTENeH
OCHOBHBIX CTaJIUN
aHTPOIOTEHE3a:
OIUCHIBATh UX
AHTPONIOMETPUYECKHE

-peleHue

YIeOHBIX u
MIPAKTHKO-
OPHEHTHPOBAHHBI
X 3aj1a4;

- YCTHBIH OIpOC;

-peleHue
Y9eOHBIX u
MIPAKTHKO-
OpPUEHTHPOBAHHBI
X 33/1a4;




JaHHBIE, 00pa3 )KU3HH U
opyaust Tpya.
CpaBHHBATH
MpEeICTaBUTENEN
OCHOBHBIX CTaJHul
aHTpOIIOreHe3a
PackpsiBath
coJiep>KaHue TEPMHUHOB
U TIOHSATHUM:
MyTalMOHHBIN ITpoLIECC,
momMophu3M,
MonyJIAIUOHHBIC BOJIHBI,
npeti TeHoB,
mMurpanus, «3pdext
OCHOBATEIIS».
XapakTepu3oBaTh poJib
€CTEeCTBEHHOTO 0TOOpa B
TTOTYJISIINASX
COBPEMEHHOT0
yenoBeka. OLeHnBaTh
POJIb MYTaIMOHHOTO
mporiecca,
MTOMYJISIIIMOHHBIX BOJH,
npetiha reHoB,
mMurparm, «3pdexra
OCHOBATEIlsD B
SBOJIIOIUU TTOMYJISIITUN
COBPEMEHHOI0
yenoseka. [IpuBoauTs
npuMepsl (HaKTOpOB,
CHOCOOHBIX BBI3BATh
TIOITYJIAIIMOHHBIC BOJIHBI

- YCTHBIH OIpoC;

-penieHue
YIeOHBIX "
HPaKTHKO-
OPHEHTHUPOBAHHBI
X 3a71a4;

- YCTHBIH OIpOC;

-peleHue
Y9eOHBIX u
MIPAKTHKO-

OpPUEHTHPOBAHHBI




B 9BOJIIOLUU
COBPEMEHHOI'0 YeJIOBEKa
PackpbiBath
coJiepKaHHe TEPMHUHOB
U TOHSTHI: paca,
pacoreHes, pacusm,
COLMAJIbHBIN
JTAPBUHU3M.
XapakTepus3oBaTb
MIPU3HAKK OOJNBIINX pac
YeloBeKa:
€BpOIECOUTHON
(eBpazwmiickoit),
aBCTPaAJIO-HETPOUTHOMN
(3KBaTOpHAITHEHON),
MOHT'OJIOUTHOH
(azuarcko-
aMEPUKAHCKON).
BhIABASTH NIPUUNHBI
BO3HUKHOBEHUS
YeIIOBEYEeCKHX pac.
IIpuBoauTH PUMEPHI
aJaNTUBHBIX IPU3HAKOB
y IpeAcTaBUTENeH
YeJI0BEYECKHX pac.
[IpuBoauTh
CBUZCTETHCTBA
€IIMHCTBA
TIPOVCXOXKICHUS
YeJI0BEYECKHX pac.
ConocTaBisiTh
aJIaNTUBHBIC TUIIBI

X 3aja4,




DKonorus —
HayKa o
B3aMOOTHOIIICHHUS
X OpraHUu3MOB U
HaJOpraHU3MEHHBI
X CHCTEM C
OKpYKaroeun
cpenoi

0.5

JIIOJIEN C pacOBBIMU
MIpU3HAKaMHU.
Joxa3bIBaTh HAy4YHYIO
HECOCTOSITEILHOCTh
pacusma

PackpeiBath
coJiepKaHUE TEPMUHOB
U TIOHSATHI: DKOJIOTHS,
ayT3KOJIOT U,
CHHA3KOJIOTHSI, SKOJIOTHS
COOOIIIECTB U
3KOCHCTEM, SKOJIOTHS
BHUJIOB U MOIYJISLIUAMN.
XapakTepu3oBaTh
OCHOBHBIE ATallbl
3apOXKACHUS U PA3BUTHS
SKOJIOTUU KaK HAYKH.
IIpuBoaUTH NpUMEPHI
00BEKTOB H3YYCHHS
axonoruu. Ha3eiBaTth
OCHOBHEBIC 33/1a4H,
CTOSIILINE TIEpen
Y4EHBIMU-3KOJIOTAMH.
YcraHaBIuBaTh
B3aHMOCBSI3b YKOJIOTUH
C APYTUMH HayKaMU
PackpriBath
coJiepKaHuEe TEPMUHOB
U TIOHSTHI: TIOJIEBbIE
HaOIIOIEHU,
MOHUTOPUHT
OKpY>Karollen cpeibl,

- YCTHBIU OIPOC;

-peleHue
Y9eOHBIX u
MIPAKTHKO-
OpPUEHTHPOBAHHBI




MOJICIMPOBAHHUE,
SKCIIEPUMEHT,
MIPOTHO3UPOBAHHE.
XapakTepu3oBaTb
METOJIBI DKOJIOTHH.
[IpuBoauTH MpUMEPHI
OJICBBIX HAOJIOICHUI B
9KOJIOTUU. BEIIBIATE
0COOEHHOCTH
MOHHUTOPUHTA
OKpY>Karolen cpenbl
KaK MeTojia
9KOJIOTHYECKHUX
HCCIICJOBAHUM.
OOO0CHOBEIBATh
3HAUYCHUE
OKCIIEPUMEHTOB B
9KOJIOTHYECKHUX
HCCIICIOBaHMSX.
CpaBHUBATH
nabopaTopHbIC U
MIPUPOIHBIE
AKCIIEPUMEHTHI KaK
METOABI SKOJIOTUYCCKUX
HCCIICOBAHUM.
OlLiIeHNBATh 3HAYCHHE
MIPOTrHO3UPOBAHUA KaK
METO/]1a 3KOJIOTHIECKHUX
HUCCIIEIOBAaHUN.
OO00CHOBBIBAThH
HEOOXOAUMOCTD
SKOJIOTHYCCKNUX 3HAHHI

X 3aja4,

- YCTHBIN OIpOC;

-peleHue
Y9eOHBIX u
MIPAKTHKO-
OpPUEHTHPOBAHHBI
X 33/1a4;




AJIs1 COBPEMEHHOT' O
YCIO0BCKa

Opranu3msl U
cpena oOuTaHus

1.5

PackpbiBath cosiepxanue
TEPMHUHOB U MTOHSTHIHA:
9KOJIOTHUECKHH (haKTop,
OMOJIOTHYECKUI ONITUMYM,
OTPaHUYMBAOLINI
(mMuTHpYTOIIHA) GakTop.
Knaccupunmposatsb
9KOJIOTHYECKHE (PAKTOPHI 110
Pa3HBIM OCHOBAHUSIM.
XapakTepu3oBarh 00IIHe
3aKOHOMEPHOCTH J1€UCTBHUS
IKOJIOTHYECKUX (haKTOPOB.
OO0O0CHOBEIBAThH IENCTBHE
3aKOHa ONTUMYMa U 3aKOHa
OrpaHHYHUBAIONICTO (DaKTOPA.
[IpuBoaNTH IPUMEPHI:
WUTIOCTPUPYIOLIHE ACHCTBHE
npaBuiia MUHUMYMa,
OrpaHUuYMBaroILEro (akropa,
9BPUOHOHTHBIX U
CTEeHOOMOHTHBIX OPraHU3MOB
PackpoiBaTh conepkanue
TEPMHUHOB U MTOHSTHIA: CBET,
(hoTonepronuzm.
XapakTepus3oBaTh JEHCTBHE
CBETa KaK IKOJIOTHYECKOTO
¢akropa. CpaBHUBATD
JIEUCTBUE PA3HBIX yUYaCTKOB
COJIHEYHOTO CIIEKTpa Ha
OpraHu3Mbl. BeISBIATE

- YCTHBIN
OIIpoc;

-perieHne
yaeOHBIX "
MPaKTHUKO-
OpHUEHTHUPOBAH
HBIX 33]1ay;




0COOEHHOCTH CTPOCHHS U
KHU3HEACSITEITHHOCTH
pacTteHuit pa3HbIX
AKOJIOTMYECKUX TPYIIIT TIO
OTHOIIIEHUIO K CBETY
(cBeToNOOUBEIE,
TEHENIOOUBEIE,
TEHEBBIHOCIIUBEIE).
[TpuBOIUTH IPUMEPHI
pacTeHul pa3HbIX
AKOJIOTHYECKUX TPYIIIT TIO
OTHOUICHUIO K CBETY.
BrisBnsaTH 0OCOOEHHOCTH
CTPOCHUS U
KU3HEACSITETHHOCTH
JKUBOTHBIX Pa3HBIX
3KOJIOTMYECKUX TPYIIIT IO
OTHOIIICHUIO K CBETY
(nHEBHBIE, CyMepeUHbIe,
HouHbIe). [IpuBOIUTE
MIPUMEPHI KUBOTHBIX Pa3HBIX
3KOJIOTMYECKUX TPYIIIT IO
OTHOIIICHUIO K CBETY.
O00CHOBBIBAThH 3HAUYCHUE
(dhoToneproaru3Ma B KU3HU
OpPTaHW3MOB U JIJISl TIPAKTHKA
CEJIbCKOT0 X035ICTBa
PackpriBathb conepxanue
TEPMUHOB U MOHATHN:
TeMIieparypa,
MTONKUIIOTEpMHBIC
(X070THOKPOBHBIE),

-perieHue
Y4eOHBIX u
MIPAKTHKO-
OpPUEHTHPOBAH
HBIX 32134,




rOMOHOTEpMHBIE
(TenIoOKpOBHBIE) OPraHU3MBI,
aHabmo3, SBpUTECPMHBIC
OpraHMU3MBbl, CTECHOTEPMHbIE
OpraHu3MBl,
TEPMOPETYIALUS.
XapakTepru30BaTh IEHCTBUE

TEeMIEepaTyphl HA OPTaHU3MBIL.

BrusBnsaTs ocobeHHOCTH
CTPOCHUS U
KU3HEAEITETbHOCTH
MOMKUIIOTEPMHBIX
(XOIIOMHOKPOBHBIX) H
TOMOMOTEPMHBIX
(TEeTIIOKPOBHBIX) KUBOTHBIX.
IIpuBoaUTHE PUMEPEI
MOMKUIIOTEPMHBIX
(XOJIOTHOKPOBHBIX) H
TOMOMOTEPMHBIX
(TenIOKPOBHBIX) KUBOTHBIX.
BrusBisaTe 0cOOEHHOCTH
CTPOCHHUS U
KU3HEAEITETbHOCTH
TEII0IIO0UBEIX,
3UMOCTOMKHX,
MOPO30YCTOWYMBBIX
pacrenuii. IIpuBoauTs
MIPUMEPBI TEIIOIIOOUBBIX,
3UMOCTOMKHX,
MOPO30yCTONYMBBIX
pactenui. [lpuBoanuts
MIPUMEPHI SBPUTEPMHBIX U

- YCTHBIN
OT1poC;

-perieHue
Y4eOHBIX u
MIPAKTHKO-
OpPUEHTHPOBAH
HBIX 32J1aY;




CTEHOTEPMHBIX OPTaHU3MOB.
PackpriBath conepxanue
TEPMHUHOB Y TIOHSTUM:
BIaKHOCTB, THAPOQHUTHI,
TUTPOGHUTHI, ME30(DHTHI,
Kcepo(UTHI, )KUBOTHBIE:
BOJHEBIE, [TOJIyBOJHBIE,
Ha3eMHbIe. XapaKTEePU30BaTh
JeficTBHE BIaXKHOCTH KaK
JKOJIOTHYECKOTO (haKkTOpa.
BrIsBnsSTH OCOOEHHOCTH
CTPOECHUS U
KU3HEACSITETHHOCTH
pacTeHuil pa3HbIX
AKOJIOTHYECKUX TPYIIIT TIO
OTHOIIIEHUIO K BOJIE.
IIpuBoauTh NpUMEpPHI
pacTeHmii pa3HbIX
OKOJIOTUYECKHUX I'PYIIII 110
OTHOILIEHUIO K BOJIE.
BrisBnsATh aHATOMUYECKHE U
¢duznonornyeckme
MIPUCIIOCOOJIEHHUS YKHBOTHBIX
K U3MEHEHUIO BOJTHOTO
pexuma. IlpuBoaurs
MIPUMEPHI BOJIHBIX,
MTOJIYBOJHBIX U HA3€MHBIX
AKHUBOTHBIX

PackpsiBath copepxanue
TEPMHHA «CPeJla OOUTAHUD.
XapakTepru3oBaTh
0COOCHHOCTH BOIHOM,

- YCTHBIN
OTIpoC;

-pelieHue
Y4eOHBIX u
MIPAKTHKO-
OpPUEHTHPOBAH
HBIX 32134,




HAa3€MHO-BO31YLIHOM,
MMOYBEHHOM, TTTyOMHHO
MOANIOYBEHHOH U
BHYTPHOPTaHU3MEHHOM Cpex
oburanns CpaBHUBATH
(U3UKO-XUMHUYECKHUE
YCIIOBUS Pa3HBIX Cpell
oOuTaHus. BEIBISTE 4epThl
MPUCTIOCOOJIEHHOCTH
OpPraHU3MOB K OOUTaHUIO B
BOJHOM, Ha3eMHO-
BO3/1YLLIHOM, TOYBEHHOM,
BHYTPUOPTaHU3MEHHOMI
cpenax oOuTaHusl.
[IpuBOIUTH IPUMEPHI
OpPTaHU3MOB, OOUTAIOIINX B
pas3HbIX cpeaax
PackpriBathb conepixanme
HOHSTHS «OMOJIOTHYECKHE
PUTMBI». XapaKkTepru3oBaTh
0COOCHHOCTH BHEITHHX,
BHYTPEHHHX, CYTOYHBIX H
TOJTUYHBIX OMOJIOTHYECKUX
put™MoB. IIpuBoauTs
MIPUMEPHI IIPOSABIICHUS
OHMOJIOTHYECKUX PUTMOB Y
Pa3HBIX OPraHU3MOB.
BrIsSBASTH UepTHI
MIPUCIIOCOOIEHHOCTH
OpPraHU3MOB K CE30HHBIM
HM3MEHEHHUSIM YCIIOBHH
)ku3HA. ONMUCHIBATH

- YCTHBIN
OTIpoC;

-pelieHue
Y4eOHBIX u
MIPAKTHKO-
OpPUEHTHPOBAH
HBIX 32134,




CE30HHBIE SIBJICHUS B )KU3HU
OpraHU3MOB,
pacnpocTpaHEHHBIX B CBOEH
MECTHOCTH

PackpbiBath cosiepxanue
MOHSATHS «GKU3HEHHAs! popMa
opranusma». BrIaBIATH
0COOCHHOCTH CTPOCHHS
KU3HEAESITETbHOCTH
pacTeHul pa3HbIX
KU3HEHHBIX (POpM.
IIpuBoauTh NpUMEpPHI
pacTeHul pa3HbIX
KU3HEHHBIX (hOpM.
BrusBisaTe ocobeHHOCTH
CTPOCHUS U
KU3HEACSITeTbHOCTH
JKUBOTHBIX Pa3HBIX
KU3HEHHBIX (hopM.
IIpuBoauTH MpUMEPHI
JKUBOTHBIX Pa3HbIX
XKU3HEHHBIX (hopMm
PackpreiBats conepkanue
TEPMUHOB U MOHATHMA:
KOHKYPEHIHS,
XHUIIHUYECTBO, TAPa3UTH3M,
MyTyaln3M, KOMMEHCAIU3M,
HeTpodudeckue
B3alMO/ICIICTBHUA.
XapakTepru30BaTh BUJIbI
OMOTHYECKHUX
B3anMoaeicTeuii. OOBICHATE

- YCTHBIN
OT1poC;

-perieHue
Y4eOHBIX u
MIPAKTHKO-
OpPUEHTHPOBAH
HBIX 32J1aY;

- YCTHBIN




DKOIOTrus BUAOB U
MOMYJISIUANA

0.5

CYITHOCTh KOHKYPCHIINH,
XUIIHUYECTBA, TTApa3uTU3MA,
MyTyann3ma,
KoMMeHcanu3Ma. [IpuBoauth
TIPUMEPHI OPTaHU3MOB,
YYaCTBYIOIIUX B
OHMOTHYECKHX
B3aUMOJICHCTBUAX Pa3HBIX
tumnoB. OIeHUBATh 3HAUCHUE
OHMOTHYECKHX
B3aUMOJICHCTBHI 11
CYIIECTBOBAHUS OPTaHU3MOB
B cpelie OOMTaHUS.
OO0O0CHOBEIBAThH IENCTBHE
MIPUHIIATIA KOHKYPEHTHOTO
HCKJTIOUCHHS

PackpsiBath copepxanue
TOHSITHS «TTOTTYJISIIHSI.
OneHuBaTh 3HaYEHUE
HEOJTHOPOTHOCTH CPEbl,
¢duzndeckux 6apbepoB U
0COOCHHOCTEW OMOIOTHH
BUJIOB B QOpMUpPOBaHUHT
MIPOCTPAHCTBEHHOM
CTPYKTYPBI IOMYJISIIIAHA.
IIpuBoauTH MPUMEPHI
MOMYJISIMNA Pa3HBIX BUIOB
pacTeHui 1 KUBOTHBIX.
XapakTepru3oBaTh OCHOBHBIE
9KOJIOTHUECKHE NTOKA3aTeNN
MOMYJISIIIH: YHCIIEHHOCTb,
IUIOTHOCTb, BO3pacTHasl U

OTIpOC;

-penienue
YIeOHBIX u
MIPAaKTHKO-
OpPHEHTHUPOBaH
HBIX 33]a4;

- YCTHBII
OIIpOC;

-perienue
YaeOHBIX u
HPaKTHKO-
OpPHEHTUPOBaH
HBIX 33]1a4;




10JIOBAs CTPYKTYpa,
POXKIaeMOCTb, IPUPOCT,
TEMI pOCTa, CMEPTHOCTH,
MUTpausl.

PackpbiBath cosiepxanue
TEPMHUHOB U MTOHSTHIA:
JUHAMUKA TIOMYIISLUH,
OMOTHYECKUI TTOTEHIINAT
MOMYJISIAN, KPUBBIC
BBDKHBAHUSA, (PaKTOPHI
CMEPTHOCTHU, EMKOCTB CPEIbI.
OOBSCHATH 3aKOHOMEPHOCTH
pasMerieHns ocooeit
MOMYJIALUY Ha 3aHUMaeMOM
tepputropun. OLIeHUBATh
OMOTHYECKUI TTOTEHIINAT
MOIYJISAUHI pa3HBIX
OpraHu3MOB. AHAIM3UPOBATh
KPHUBBIE POCTa YUCIEHHOCTH
HOMYJISIIAN B KPUBBIE
BbDKMBaHUA. OOOCHOBBIBATH
NPUYHHBI CICPKUBAHHUS
OMOTHYECKOTO MOTEHIIHATa
pocTa ¥ IPUYMHBI BCTIBIIIEK
POXXIaeMOCTH Y OTAETBHBIX
opranm3MoB. llepeuncisaTs
(hakTOpbl CMEPTHOCTH,
perynupyroume
YUCIIEHHOCTD MOMYJISALUN
pacTeHui 1 KUBOTHBIX.
OnuceIBaTh 3KOJIOTMUECKUE
CTpaTerny BUOB

- YCTHBIN
OIIpoc;

-peleHue
Y4eOHBIX u
MIPAKTHKO-
OpPUEHTHPOBAH
HBIX 32134,

- YCTHBIN




PackpriBath copepxanue
TEPMUHOB U MIOHATUH:
3KOJIOTUYECKasl HUIIA, BUI,
apea’, NHBa3Hd
XapakTepu3oBaTh
MHOTOMEPHYIO MOJIETh
9KOJIOTUYECKOW HUIIH [[x.
N. Xaruuncona. [TpuBoaunth
MIPUMEPHI HIKOIOTUIECKUX
HHII Pa3HBIX BUJOB
pacTEeHUl U )KUBOTHBIX.
BrisaBnsats oTimune
SKOJIOTUYECKON HUILIM BUJIA
OT €ro MeCTOOOUTAHMS.
I'padmyeckn n300paxarp
MHOTOMEPHYIO MOJIEb
SKOJIOTMYECKON HUIIIH JJISI
pa3HbIX BUAOB. BBIABISTH
IIPUYHHBI PA3IUYUN B
pa3Mepax 3KOJIOTHUYECKOU
HHUILIY Y Pa3HbIX BUJIOB
pacTeHui u KUBOTHBIX.
AHanmM3upoBaTh NPUUKHBI U
MOCJIC/ICTBUS CMEHEI
3KOJIOTUYECKOW HUILIN

OTIpOC;

-penienue
YIeOHBIX u
MIPAaKTHKO-
OpPHEHTHUPOBaH
HBIX 33]a4;

DKonorus
COOOIIECTB.
IKOJIOTHYECKHE
CHCTEMBI

12

0.5

PackpsiBath conepxanue
TEPMHUHOB 1 TTOHITHMN:
OuolLeH03, OMOTOII.
XapakTepru3oBaTh OUOLIEHO3
U €r0 CTPYKTYpPBI: BUAOBYIO,
MIPOCTPAHCTBEHHYIO,
Tpoduueckyto [lepeuncnsats

- YCTHBIN
OIIpoC;

-perieHue
Y4eOHBIX u
MIPaKTHKO-
OpUEHTHPOBAH




1 IPUBOAMTH TIPUMEPHI
CBsI3€il MeXIy OpraHHU3MaMu
B OMOIIEHO3€

PackpriBath coneprxanue
TEPMHUHOB Y TIOHSTUH:
3KOCHCTEMA, MPOTYLIEHTHI,
KOHCYMEHTBI, pEAyLIEHTHI,
TpoudecKre ypoBHH,
Tpoduueckue (UIIEBLIC)
nenu u cetu. HaspiBaTh
CTPYKTYpPHBIE KOMIIOHEHTBI
3KOCHCTEMBI.
XapakTepnu3oBaTh PyHKINU
Y TIPUBOAUTH IPHUMEPHI
OpPTraHU3MOB B 3KOCHCTEME Ha
OCHOBE UMEIOIINXCS 3HAHUN
0 pacTeHUsX, rpuodax,
OaKTepHsX U )KUBOTHBIX.
OnuceIBaTh KPYroBOPOT
BEIIECTB U TIOTOK DHEPTUH B
skocucteme. OOBSICHATD
pOJIb OPTaHU3MOB B
OHMOJIOTHYECKOM
KPYTOBOPOTE BEIIECTB U
IIOTOKE 3Hepruu. IIpuBonuts
MIPUMEPBI OPraHU3MOB,
3aHUMAIOINX Pa3HbIE
YPOBHHU TPO(UIECKUX
nmpamul. COCTaBIATH
CXEMBbI TIEPEeHOCa BEIIeCTBa 1
9HEPTUHU B SKOCHCTEMAX
(merm utanus). CpaBHUBATH

HBIX 3aJa4;

- YCTHBIN
OIIpoC;

-perieHue
Y4eOHBIX u
MIPAKTHKO-
OpUEHTHPOBAH
HBIX 3a/1a4;




MaCTOMIIHBIC U JICTPUTHBIC
LIETIA MTUTAHUS

PackprbiBath cosiepxanue
TEPMUHOB U MIOHATUH:
MIPOIYKIHSL, OroMacca,
9KOJIOTMYECKas MUpaMUIa.
XapakTepu3oBaTh paBUIIa
IKOJIOTHYECKUX MTUPAMUT]
qricen, OMOMacchl U SHEPTUH.
OOBACHATH TPUINHBI
pasnu4nii B MPOXYKTUBHOCTH
Y Pa3HBIX 3KOCHUCTEM.
IIpuBoauThs NpUMEpPHI
MPAKTUYECKOTO TPUMECHECHUS
TIPABHIT DKOJIOTUIECKIX
nupamug. CpaBHUBATh
0roMaccy U MPOIyKITUIO
9KOCHUCTEM CYIITH H
Muposoro okeana
PackpsIBath conepxanue
TEPMHHOB U TTOHITHIA:
CyKIleccus, KIMMaKCHOe
COOOIIIECTBO,
CYKIIECCUOHHBIN psijl.
XapakTepus3oBaTh
CYKIIECCHU: TIEPBUYHBIC U
BTOPHUYHEIE, IPUBOIUTH UX
MpUMEPHI U HA3BIBAThH
TIPUIHHBI CMEHBI COOOIIECTB.
CpaBHHBaTh BpeMEHHBIC U
KOpEHHbIE OMOTr€0IIEHO3bI Ha
KOHKPETHBIX IPUMepax

- YCTHBIN
OIIpoc;

-peleHue
Y4eOHBIX u
MIPAKTHKO-
OpPUEHTHPOBAH
HBIX 32134,

- YCTHBII
OIIpoC;

-peleHue
y4eOHBIX u
MIPAKTHKO-
OpPUEHTHPOBAH
HBIX 33]1a4;




CBOEU MECTHOCTH.
MopaenupoBath pe3yabTaThl
Iporecca CMeHbl
OMOreoLeHO30B MO
BIIMSIHUEM aHTPOIIOT€HHOTO
(haktopa

PackpeIBaTh conepikanue
TEPMHUHOB Y TIOHSTUM:
(UTOIIAHKTOH,
300IUIaHKTOH, SIPYCHOCTb.
XapakTepu3oBaTh
IIPUPOAHBIC SKOCUCTEMBI, UX
OCHOBHBIE KOMITIOHEHTHI (Ha
IIpUMEPE 03€pa, XBOMHOIO U
ITUPOKOIMCTBEHHOTO JIeCa).
OOBACHATH TPUUUHBI
Pa3IUYHON OMOMACCHI
MIPOAYLIEHTOB U
KOHCYMCHTOB B ITPUPOJHBIX
skocucremax. CocTaBiATh
MacTOMIHBIE U AETPUTHbIE
eI NMUTaHUA IMTPUPOIHBIX
skocucteM. IIpuBoauts
IIPUMEPBI OPraHU3MOB,
BXOJAIIMX B COCTaB
(huTorNaHKTOHA,
300IJIaHKTOHA, OEHTOCA.
O60CHOBBIBATH POJIb
SPYCHOCTH B )KM3HU
HA3eMHBIX IKOCHUCTEM.
CpaBHuBaTh OMOMaccy u
MPOJYKIWIO BOJIHBIX U

- YCTHBIN
OT1poC;

-perieHue
Y4eOHBIX u
MIPAKTHKO-
OpPUEHTHPOBAH
HBIX 32134,

- YCTHBII
OIIpoC;

-peleHue
y4eOHBIX u
MIPAKTHKO-
OpPUEHTHPOBAH
HBIX 33]1a4;




HAa3eMHBIX IKOCHCTEM
PackpriBath conepxanue
TEPMHUHOB Y TIOHSTUM:
arpo3KOCUCTEMa, arpoLeHO3,
MOHOKYJBTYpA.
XapakTepu3oBaTh OCHOBHBIE
KOMITOHEHTBI
arpo3KOCUCTEMBI.
[IpuBoauTH NpUMEpPHI
arposkocucteM. COCTaBIISTh
LIENIY IUTAaHUS arpoLeHo3a.
OO60CHOBBIBATH TPHYNHEI
HH3KOH YCTOMYHMBOCTH
arpoakocucteM. CpaBHUBATh
arpo3KOCUCTEMBI H
MIPUPOIHBIE SKOCHUCTEMBI.
XapakTepu3oBaTh poJib
YEJI0OBEKA B COXPAHEHUH
YCTOHYMBOCTHU
arpo3KOCUCTEM

PackpriBath conepxanue
TEPMUHOB U MOHATHN:
ypboskocucrema,
CHUHaHTpOonMn3alus,
ropojckas ¢uopa, ropojcKas
(ayHa, SKOMOHUTOPHHT .
XapakTepru3oBaTh OCHOBHBIE
KOMITOHEHTBI
yp6oskocuctem. ONUCHIBATh
OHMOJIOTHYECKOE U
XO3SIIICTBEHHOE 3HAUEHHE
yp6oakocucteM. [IpuBoanThH

- YCTHBIN
OIIpoc;

-peleHue
y4eOHBIX u
MIPaKTUKO-
OpUEHTHPOBAH
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buocdepa —
riio0ajgpHas
DKOCHUCTEMA

MIPUMEPBI U OICHUBATH
COCTOSIHHE YPOOIKOCHCTEM
CBOEH MECTHOCTH. BBISBIATH
0COOCHHOCTH TOPOJICKOM
(hmopst 1 payHbI.
CpaBHUBATH
ypOOIKOCUCTEMEBI U
MPUPOHBIC SKOCUCTEMBI

PackpsiBath copepxanue
TEPMUHOB U NOHATHMN:
ouocdepa, )KMBOE BEIIECTBO,
KOCHOE BEIIECTBO,
OHOKOCHOE BEIIECTBO,
OMOreHHOE BELIECTBO.
[IpuBoauTh popMynrpoBKH
OCHOBHBIX MOJIOKEHAN
yuenus B. 1. Bepnanckoro o
ounocdepe. XapakTepu3oBarhb
obnactu 6uocdepsl u X
COCTaB, Ha3LIBATHL 00IACTH
pacnpocTpaHeHHs )KUBOTO
BEIlECTBA B 000JI0YKaxX
3eMITH U BBISIBIISITH TIPHYHHBI
€ro pa3IMYHOro
pacrnpe/eeHus.
[epeuncaste GyHKIUN
HUBOT'O BellecTBa OHochepsl
(TazoBasi, OKHCIUTEIHHO-
BOCCTAHOBHUTEJIbHAS,
KOHIICHTPAI[HOHHAS,
OMOXUMHUYECKAS).
[MpuBoaKTH IPUMEPHI

HBIX 3aJa4;

- YCTHBII
OI1poC;

-pelieHue
Y4eOHBIX u
MIPAKTHKO-
OpPUEHTHPOBAH
HBIX 32134,




mpeoOpasyromero
BO3ACUCTBHSI KHUBOTO
BeIlecTBa Ha buocdepy.
AHaMU3UpPOBATh U OLICHUBATH
OHMOJIOTHYECKYIO
WHPOPMALIUIO O TI00aTBHBIX
9KOJIOTHYECKUX Tpodiemax
ouocdepsl, MorydaeMyro u3
pa3HBIX UCTOYHUKOB
OuenuBath Bkiag B. U.
Bepnanckoro, 9. 3rocca B
CO3JIaHKe YYCHUS O
omnocdepe

PackpsiBath conepxanue
TEPMUHOB U MOHATUIA:
riaobanpHast SKOCHCTEMA,
JMHAMHUYECKOe PaBHOBECHE,
KpPYTOBOPOTHI BEIIECTB,
6I/IOFCOXI/IMI/I‘IGCKI/IC IUKIJIBI.
XapakTepus3oBaTh
0COO0CHHOCTH OHOC(hEPHI KaK
rI100aIbHOM YKOCHUCTEMBI.
Onpenensite GyHKIUIO
ouocgepsl B o0ecreyeHUH
OMOTCHHOT0 KPyroBOpOTa
BEIIECTB Ha IUIAHETE.
XapakTepru3oBaTh OCHOBHBIE
KpPYT'OBOPOTHI: BOJIBL,
yriaeposa, a3ora.
CpaBHHBaTh 0COOCHHOCTH
KpPYrOBOpPOTa Pa3IMYHbIX
BemecTB. O1EeHNBATh

- YCTHBIN
OT1poC;

-perieHue
Y4eOHBIX u
MIPAKTHKO-
OpPUEHTHPOBAH
HBIX 32J1aY;

- YCTHBIN




3HaYeHHE KPyroBopoTa
BELIECTB ISl CYIIECTBOBAHUS
xwu3Hu Ha 3emite. OOBICHSTH
pOJIb OPTaHU3MOB B
OHMOJIOTHYECKOM
KpyroBOpOTE BEILIECTB.
BrISBIATE TUHAMHYECKOES
paBHOBecue Omocdepsl.
[TpuBOIUTH IPUMEPHI
PUTMHUYHOCTY SIBJICHUU B
omnocdepe

PackpsIBath copepxanue
TEPMUHOB U MOHATHN:
OMOMBI, TYH/Ipa, XBOHHBIE
Jeca, CMEIIaHHBIE Jieca,
IUPOKOJIMCTBEHHBIE Jieca,
CTEIH, CaBaHHBI, TyCTHIHH,
TPOITUYECKHE JIeca,
BBICOKOropbsi. [Ioka3piBaTh
Ha KapTe M XapaKTephu30BaTh
OCHOBHBIE OMIOMBI CYIITH.
CpaBHUBaTh OCOOECHHOCTH
KJINMAaTa, [T0YB,
PacTUTEIHHOTO U )KHBOTHOTO
MHpa pa3HbIX OMOMOB CYIIIN
3emun. BrISIBISTS IPUYUHBL
30HALHOCTH B Onocdepe

OTIpOC;

-penienue
YIeOHBIX u
MIPAaKTHKO-
OpPHEHTHUPOBaH
HBIX 33]a4;

11

YenoBek U
OKpY’KaroIast
cpena

PackpeiBaTh conepkanue
TEPMUHOB U MOHATHN:
aTMocdepa, BeIecTBa-
3arps3HUTENH, TapHUKOBBIN
3¢ dekT, «030HOBAs JBIPay,

- YCTHBIN
OIIpoC;

-peleHue
y4eOHBIX u
MIPaKTUKO-




«KHCJIOTHBIE JOXKINY,
ruapocdepa, IBTpoduKaus
BOJOEMOB, IOYBA, SPO3HS
[OYB, IECTHLIUBI,
9KOJIOTHYECKHUM KPU3HC.
AHanu3npoBaTh
AHTPOIOTEHHBIC (PaKTOPEI
BO3JEHCTBHS Ha Orochepy
(porb yenoBeKa B IPUPOJIE)
Ha pa3HbBIX dTamax pa3BUTHUS
YeII0BEYEeCKOTO 00IIecTBa.
XapakTepus3oBaTh
I00aTBbHBIE YKOJIOTUIECKHE
POOJIEMBI; OCHOBHBIC
HACTOYHUKHU aTMOC(EPHBIX
3arps3HEHUI; 3KOJOTNYECKUe
POOJIEMBI, CBA3aHHBIC C
YBEJIIMYSHHEM TPAHCIIOPTA B
KPYITHBIX TOPOJIax;
3BTPO(HUKAIINIO BOJTOEMOB;
TTOCIIEICTBHS 3aTPSI3HEHHSI
BOJI XUMHUYECKUMHU
BeI[ECTBAMM; BO3JICHCTBIE
YeJI0BEKa Ha [IOYBEHHBII
MOKPOB. ApryMeHTHPOBATh
3HAYEHHUE PKOJIOTUIECKUX
3HaHUI B pEeLIEHUH BOIpoOca
0 NoJIep>KaHuN
YCTOWYMBOCTH OHOCHEpHI
PackpsiBath copepxanue
TEPMHUHOB 1 MTOHSATHIHA:
COKpaIleHHe

OpUEHTHPOBAH
HBIX 33]1a4;

- YCTHBIU




Onopa3zHooOpa3us, oXpaHa
MIPUPOJIBI, 0CO00
OXpaHsieMbIe IPUPOIHBIC
teppuropun (OOIIT),
OOTaHMYECKHUH cal,
300JI0TMYECKUH TTapK.
XapakTepus3oBaTb
IIJIAaHETapHYIO POJIb
pacTeHMH U )KUBOTHBIX.
IIpuBoauTH MPUMEPEI
MIPSIMOTO U KOCBEHHOTO
BO3JICHCTBHS YEIOBEKa Ha
pacTUTENbHBINA U KUBOTHBII
Mup. XapaKTepru3oBaTh
npuHUUIeL «BecemupHoit
CTpaTErnuy OXPAHbI
npuponas». [lepeuuciars
0COOEHHOCTH Pa3IHYHBIX
OOIIT. IIpuBoauTH
npumeps OOIIT,
PacIOJIOXKEHHBIX B CBOEH
MecTHOCTH. Jloka3bIBaTh Ha
IIpyMepax OMacHOCTb
COKpAIIeHHS
OHMOJIOTUYECKOTO
pasHooOpa3us 3emin.
IIpuBoaUTHE MpUMEPHI
PEAKUX U MAJIOUMCIIEHHBIX
BHJIOB PACTECHUI U
J)KMBOTHBIX CBOEH MECTHOCTH,
3aHecEHHBIX B KpacHble
KHUTH peruoHoB u KpacHyto

OTIpOC;

-penienue
YIeOHBIX u
MIPAaKTHKO-
OpPHEHTHUPOBaH
HBIX 33]a4;

- YCTHBIH
OIpoc;

-peleHue
y4eOHBIX u
MIPAKTHKO-
OpPUEHTHPOBAH
HBIX 33]1a4;




KHUTy PO

PackpriBath conepxanue
TEPMHUHOB Y TIOHSTUM:
paioHaibHOE
IIPUPOAOIIOIb30BAHME,
YCTOHYHBOE pa3BUTHE,
MIPUPOJIHBIE PECYPCHI,
9KOJIOTHYECKUH CIIEN.
XapakTepu3oBaTh OCHOBHBIE
MIPUHLUIIB] yCTOMYMBOTO
Pa3BUTHS YEIOBEUECTBA U
npuposl. ONUCHIBaTh
HeucuyepraeMble U
ucuepraeMble MpUPOIHbIE
pecypcesl, TOAYEPKUBast
OTHOCHUTEIILHOCTD
HEHCUepIaeMOCTH
MIPUPOAHBIX PECYPCOB;
XapaKTepH30BaTh MPOIECCHI
UX BOZHUKHOBEHUS U
YCIIOBUS CPEJIBL,
MIPUBOSAIINE K UX
(hopMupoBaHUIO.
PackpeiBaTh nipo0ieMsbl
paIMOHAIBHOTO
MIPUPOAOIIOIB30BAHUS U
HaXOJHTh ITyTH UX PEIICHUS

- YCTHBIN
OT1poC;

-perieHue
Y4eOHBIX u
MIPAKTHKO-
OpPUEHTHPOBAH
HBIX 32J1aY;

12 PesepBHOE Bpems

OBIIEE KOJIMYECTBO

8
102

7.5




YACOB 110
I[TPOT'PAMME
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