roCyIapCTBEHHOE OroKeTHOE 0011e00pa3oBarenbHoe yupexaenue Camapckon
obnacTu cpenHsisa oomeoopa3oBaTenbHas mkoja Ne 1 ropona [ToxBUCTHEBO
ropoackoro okpyra IloxBuctaeBo Camapckoil oonactu

IIpoBepeno YT1BEpKaAEHO
3am. mupekropa mo YBP mpukazoMm Ne 179 - O/]
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(moanuce) (®H0O)
«11 » urons 2025 1. Jupexrop l'alinanoBa B.P.
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(c ucnoJIb30BaHUEM 000PY/I0BAHHS HIEHTPA €CTECTBEHHO-HAYYHOH U
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Oouosornm (YrayOJIeHHBINA YPOBEHD)
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TepemoB A.B., IlerpocoBa P.A. buosiorusi. buonorndeckue CUCTEMBI U ITPOIECCHI.
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TepemoB A.B., IlerpocoBa P.A. buosiorusi. buonorndeckue CUCTEMbI U ITPOIECCHI.
11 wmacc. Yraoyonennsiit ypoBeHb.- M.: “IIpocBemenue”, 2023.
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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo yueOHOMY mnpenmety «buonorus» (manee - Ouosiorusi) Ha
YpOBHE cpefHero obmiero obpazoBanusi pazpaboTaHa Ha ocHoBe DeaepanbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii deneparum,
dI'OC COO, KoHuenuuu npenojaBaHus ydeOHoro mnpeamera «buonorus» wu
OCHOBHBIX MOJIOKEHU (PenepanbHoi paboueil mporpaMMbl BOCIIUTAHUS.

VYuebubiii npeamer «buonorus» yriayonéHHoro ypoBHsS uzydenus (10—11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeAMeTHOU oOnactu «EcTtecTBeHHO-
HayuHble mpeaMmeTb». CormacHo mnonoxeHusmM PI'OC COO npoduiibHbIE
y4eOHbIe TPEeIMEThl, U3y4aeMble Ha yTIyOJIEHHOM YPOBHE, SIBISIOTCS CIOCOOOM
muddepennman  oOy4YeHHsT Ha YpOBHE CpeaHEero ooOmero oOpa3oBaHUsS U
MPU3BaHbl OOECIECYUTHh MPEEMCTBEHHOCTh MEXKy OCHOBHBIM OOIIUM, CpPEIHUM
o01IUM, cpeHUM TTPOPECCUOHATIEHBIM U BBICIITUM OoOpa3oBaHueM. B To ke Bpems
KOKIBIM W3 JTHX Y4YeOHBIX TMIPEAMETOB JOJDKEH OBITh OpPHEHTHPOBAaH Ha
IPUOPUTETHOE pelIeHUuE O00pa30BaTEIbHBIX, BOCHHUTATENBHBIX M Pa3BUBAIOIINAX
3a/lay, CBS3aHHBIX C TpodopueHTanueln o0yJaroumxcsi U CTHUMYJUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTM HAyYHOTO 3HAHUA, CBS3aHHOTO C OMOJIOTHEH,
MEIUIMHON, 3KOJIOTUEH, ICUXOJOTUEHN, CIIOPTOM WIJIM BOEHHBIM JIEJIOM.

[Iporpamma no yueOHoMy mnpenmery "buonorusa" naér mpeacTtaBiieHHE O
Hea M 3ajadax u3ydeHus ydeOHoro mpenmera «buonorus» Ha yriayOnéHHOM
YpOBHE, OIpenenseT 00s3aTeabHoe (MHBApUaHTHOE) MIPEIMETHOE COIepKAHKE, €r0
CTPYKTYpUPOBAaHHME TIO pa3ieliaM M TeMaM, paclpeelieHue Mo Kjaccawm,
PEKOMEHYeT MOCIEA0BATEIbHOCTh H3YUYEHHs YYEOHOro marepuana ¢ y4EToM
MEXIPEIMETHBIX M BHYTPHIIPESIMETHBIX CBS3€H, JIOTUKH Y4eOHOTo Tpoliecca,
BO3PACTHBIX OCOOEHHOCTEeW oOyuwatomuxcsi. B mporpamme 10 Ouonoruu
peaNn30BaH TMPUHIUI MPEEMCTBEHHOCTH C U3y4YeHHEM OWOJIOTUM Ha YpPOBHE
OCHOBHOTO  o0miero  oOpa3oBaHMs, Oyiarojaps 4YeMy  IPOCMATpPUBAETCS
HaIlpaBJI€HHOCTh HA  MOCIEAYIOIIEe pa3BUTHE  OHOJOTMYECKHX  3HAHUH,
OPUEHTUPOBAHHBIX Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEJCTaBICHUN O 370pOBOM 00pasze >KM3HU, Ha
BOCIUTaHHE OEpEeKHOTO OTHOUICHHS K OKpYy)Kawolled NpupoaHon cpexae. B
nporpaMme Mo OMOJIOTMM TaKKe IMOKa3aHbl BO3MOXHOCTH YYEOHOro mnpeaMera
«buonorusiy B peanuzanuu  TpedboBanuit PIOC COO Kk MmIaHUPYyEMBbIM
JUYHOCTHBIM, METalpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOydeHUS U B
(GbOpMHpPOBaHUM OCHOBHBIX BHUJOB Yy4eOHO-TIO3HABATEIBHOW  JIESITEIIBHOCTH
oOydaromuxcss MO OCBOCHHUIO COACpX aHHUS OHOJIOTHMYECKOro 0Opa3oBaHUs Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHuUsI.

VYyuebnsiii npeamer «buonorus» Ha ypoBHE cpegHEero obuiero oopa3oBaHUs
3aBepuiaer Ouojormueckoe oOpa3oBaHME B IIKOJE M OPHUEHTUPOBAH Ha



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

N3yuenue ydeOHoro mpeamera «buonorus» Ha yIrIyOJIEHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIUXCSA K IMOCIEAYIOIIEMY IOJIYYEHHUIO
Ouosiorn4eckoro  oOpa3oBaHUsT B  By3aX M OpraHM3alUsIX  CpPEIHEro
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAEpKAHHSI COCTABIISIET CUCTEMA
OMOJOTUYECKUX  3HAHUM, TOJIYYEHHBIX TIPU HU3YYECHUH  OOYyYaIOIIUMHUCS
COOTBETCTBYIOIIUX CHUCTEMAaTHYECKUX Pa3/eioB OMOJIOTUM HAa YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUA TNOJy4aroT pa3BuTHe. Tak,
pacmimpeHsl U yriayOJeHbl OHMOJIOTUYECKHE 3HAHUSA O PACTCHMSIX, XHUBOTHBIX,
rpu0ax, OakTepHsX, OpraHU3ME 4YeJOBEeKa, OOIIUX 3aKOHOMEPHOCTAX IKHU3HU,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOIO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mpodeccuu. Bo3MmokHa Takxke HMHTErpanus OMOJIOTMYECKUX 3HAHUHA C
COOTBETCTBYIOIIMMH 3HAHUSAMH, MOJYYEHHBIMU OOYYAIOIMMHUCS TPH H3YYECHHUH
(bU3UKH, XUMHUH, reorpadui 1 MaTEMaTUKH.

CtpykTypa mnporpamMmbl 1o ydeOHOMYy mnpeamery "buonorus" oTpaxkaer
CUCTEMHO-YPOBHEBBIH UM 53BOJIOLUMOHHBIN MOAXOABl K HU3YYEHHIO OHOJIOTHU.
CornacHO UM, U3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3AlMH, 3BOJIOLMN OPraHUYECKOro MHUpa Ha 3eMiie,
COXpaHEHHUsi OMOJOrMYecKOro pasHooOpaszus IuiaHeTtol. Tak, B 10 Kkiacce
U3Yy4alOTCsl OCHOBBI MOJIEKYJISIPHOM M KJIETOYHON OWOJNIOrHH, SMOpPHOJIOTUH U
OMOJIOTHM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMH U CHUHTETUYECKOM
OMOJIOTMH, AKTyalU3UPYIOTCS 3HAaHMS OO0ydaroIMXcs MO0 OOTaHUKE, 300JI0THH,
aHatoMuu, (usmonorun uenoBeka. B 11 kiacce wu3ywaroTcs SBOJIIOLHUOHHOE
y4eHHE, OCHOBBI KOJIOTHH U yUYeHHUe 0 Ouocdepe.

VYuebnsiii mnpeamer «buonorus»  mpu3zBaH  00€CIEUUTh  OCBOCHUE
oOy4JaronMMHUCcs: OMOJIOTUYECKUX TEOPUM U 3aKOHOB, MJI€W, TPUHIIUIIOB U MTPaBuUJI,
JIEkKAIMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUM O
CTPOEHUH, MHOT000pa3M M OCOOCHHOCTSAX KJIETKHU, OpraHu3Ma, MOy,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTHXKEHHUSAX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOTrHYecKUX 3HaHWM. J{is
pa3BUTHS M TOJAJAEpKaHUS HHTepeca OOydarommxcs K OHOJIOTMM Hapsiay co
3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOIO0 MaTepuala B COAEPKaHUMU MPOTPaMMBbl
no OMOJIOrMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAaHOBJIECHMS M Pa3BUTHS
TOM uiau MHOW oOjacTu OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
y4€HBIX B PEIICHUE BAXKHEUITNX OMOJOTHUYECKUX U IKOJIOTUYECKUX MTPOOIIEM.



Lenb uzydenus yueOHnoro npenmera «buonorus» Ha yriyOaéHHOM ypOBHE —
OBNAJICHHUE  OOYYalONIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(QYHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
UCII0JIb30BaTh TU 3HaHUS B (POPMHUPOBAHUM MHTEpeca K OmpenenéHHoil o0IacTu
npo(ecCUOHANbHON JIeATeNIbHOCTH, CBSI3aHHOM ¢ OWOJIOTHEH, WM K BBIOOpY
y4eOHOT0 3aBEICHUS I MIPOIOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHusI.

JocTmxeHnne 1enu uU3ydeHus ydeOHoro mnpenmera «buonorus» Ha
yIIIyOJIEHHOM YpOBHE 00€CTIEUNBAETCS PEIICHUEM CIIEIYIONIUX 3a0a4:

OCBOCHHME O0YYaIOUUMUCS CUCTEMbl OMOJOTUYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIMSIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHPA; O
CTPOCHUHM, MHOTO00pa3uu U OCOOEHHOCTSAX OHOJIOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MONyJISLUs, BUA, OMOreo1eHo3, ouocdepa); 0 BbIIAIOLUUXCS OTKPBITUIX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAKOMJIEHUE OOYy4YaloIIMXCA C METOJaMH IIO3HAHMS JKUBOW MPHUPOIBIL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISpHOW U
KJIETOYHOM OMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM pPa3BUTHUS, TE€HETUKH U
CEeJICKIIMM, OUOTEXHOJOTMUM U CHUHTETHYECKOW OHOJIOTHH, MAaJEOHTOJIOTHUH,
HKOJIOTUM);  METOJlaMHU  CaMOCTOSITEIBHOTO  IMPOBEAEHUS  OMOJOTHYECKHX
uccienoBaHuii B Jlabopatopur W B mOpupoae (HaOmrojeHue, HU3MEpeHue,
HKCIIEPUMEHT, MOJIETMPOBAHUE);

oBlaZicHue OOy4YalolUMHUCS YMEHUSIMHU: CAMOCTOATEIbHO  HaXOJHWTb,
aHaJIM3UPOBaTh M HCIIOJIB30BATh OMOJIOIMUYECKYI0 HH(QOPMAIMIO; I0JIb30BAThCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CUMBOJIMKOMN; YCTAHABIMBATH CBS3b MEXIY
pa3BUTHEM OHMOJIOTUM M  COLMAIBHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npo0jemMaMu 4YeJOBEYECTBA; OLIEHMBATh IOCIEACTBUS CBOEH JEATEIBbHOCTH 10
OTHOILIIEHUIO K OKpY)Karolled NpUpOAHON cpene, COOCTBEHHOMY 3/J0POBBIO U
3I0POBBIO  OKPY’XKAIOIIUX  JIIOJICH; OOOCHOBBIBAaTH W COOMIOJATH  MEPBI
npoPHIaKTUKA MH(GEKIIMOHHBIX 3a00J€BaHUl, MpaBUIa MOBEACHUS B MPUPOJIE U
oOecrieyeHus: 6€30MacCHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B YPE3BBIYANHBIX
CUTyallUsIX ~TMPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIC HAyYHbIE OTKPHITUS B 001aCTH OHOJIOTHH;

pa3BUTHE Y O0YUaIOIIUXCS MHTEIJIEKTYalIbHBIX M TBOPUECKUX CIIOCOOHOCTEN
B IMpoIleCCEé 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSAMH M COBPEMEHHBIMHU
UCCJIEIOBAHUSIMU B OHMOJIOTMM, PEIIAEMbIMU €10 MPOOJIeMaMH, METOJ0JOrUuei
OMOJIOTMYECKOTO UCCJIEI0BAHMS, IIPOBEICHHUS AKCIIEPUMEHTATIBHBIX
UCCJIEIOBaHUM, peleHus] OMOJIOTUYECKUX 3a/1ay, MOJACIUPOBAaHUS OMOIOTHYECKUX
00BEKTOB U MPOIIECCOB;



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

npuoOpeTeHrne  OOy4YaloIMIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
IPUPOIOTIONB30BAaHUHN (COOMIOACHUE MPAaBHJI TIOBENEHUS B TMPHUPOIE, OXPaHbI
BUJIOB, SKOCUCTEM, Orochepsl), COXpaHEHUH COOCTBEHHOTO 3/IOPOBBS U 3A0POBbs
OKpYXXarolux Jrojied  (coOmromeHuss Mep nporiakTuku — 3a00JieBaHUH,
oOecrieyeHue 0€30MaCHOCTU KU3ZHENEATEILHOCTH B UYPE3BBIYAWHBIX CUTYyaIUsX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJOrMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM KU3HU;

CO3JaHUE€  YCIOBMM Uil  OCO3HAHHOTO  BbIOOpa  0Oy4YarolUMHUCH
WHIUBUTy AIbHON oOpazoBarenbHON TPAEKTOPHH, CHocoOCTBYOLIEH
HOCIEAYIOEMY MNPOPECCHOHATBHOMY CaMOONPECIECHNI0, B COOTBETCTBUM C
WHIUBUTy AIbHBIMUA HHTEPECAMH M IIOTPEOHOCTSIMHU PETHOHA.

OO011ee YnCI0 4YacoB, OTBEICHHBIX HA M3y4YeHHE OHMOJIOTMU Ha YriIyOJIeHHOM
ypOBHE cpeaHero oobiero oopazoBanusi, coctasisier 204 yaca: B 10 kimacce — 102
yaca (3 4aca B Heneno), B 11 kiacce — 102 yaca (3 yaca B He/Ielo).

OT00p OpraHu3alMOHHBIX (OPM, METOJOB M CPEACTB OOydeHHUs OMOJIOTUU
OCYIIECTBIISIETCS ¢ y4ETOM CHEeIM(PHUKU €ro CoAepKaHWs W HAMpPaBICHHOCTH Ha
IpOAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUS B OpPraHM3AIMSIX CPETHETO
po¢heCCHOHAIILHOTO M BBICIIIETO 00pa30BaHUs.

OO0s13aTeNBbHBIM YCIIOBUEM MPU 00YYEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTUdYeckux padot. Takxke ydactue
0OyJaromuxcs B BBITOJHEHUH MPOCKTHBIX W y4eOHO-MCCIEN0BATENLCKUX PpadoT,
TEMaTHUKa KOTOPBIX  OMPENENSeTCSs Y4YUTelleM Ha OCHOBE HWMEIOIINXCS
MaTepHaATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUH.

TOMKA \’POCTA

\ Ha ©0aze munentpa «Touka pocrtay obecrneunBaeTcs
peanuzanus o0pa3oBaTeNbHbIX IporpaMm €CTECTBEHHO-HAYYHOU u
TEXHOJIOTUUECKOW  HANpaBJICHHOCTEW, pa3pabOTaHHBIX B COOTBETCTBUH C
TpeOOBAHMSIMU 3aKOHOATENILCTBA B chepe 00pa3oBaHUs.

OOpazoBaTenbHass TporpaMMa TO3BOJSET WHTErPUPOBATH peaTn3yeMble
3[1ECh MOXOJIbI, CTPYKTYPY H COJEpKaHUE NP OPraHU3aIii 00yueHUsT OMOJIOTHI
B 10 —I11 xmaccax, BBICTpPOGHHOM Ha 0a3e JI000Tr0 W3 JIOCTYMHBIX Y4eOHO-
MeToauyeckux komiuiekcoB (YMK).

Hcnons3oBanue obopynoBanusi IeHTpa «Todka pocTa» Tpu peanu3aliu
nanHou OII mo3BomsieT co31aTh yCIOBHUS:



® ISl pACHIMPEHHs]  COACP)KAHWUS  IIKOJIBHOTO  OHMOJIOTHYECKOTO
oOpa3oBaHus;

® JUIsl TIOBBIICHUS II03HABATEIIPHOW AaKTHUBHOCTH OOYYarOIINXCS B
€CTECTBEHHOHAYYHOU 0071aCcTH;

e Il pa3BUTHUS JIMYHOCTH peOCHKa B Mpollecce 00ydeHHs: OMOJIOTHH,
ero crnocoOHocTed, (GpopMUpOBaHUS U YJIOBIECTBOPECHUS COIHMAIBHO
3HAYUMBIX UHTEPECOB U OTPEOHOCTE;

e st paboOThl C OJAPEHHBIMU IIKOJbHUKAMH, OpPTaHU3AIMH UX
pa3BUTHSL B PA3IMYHBIX O00JACTSIX 00pa3oBaTeNbHOM, TBOPYECKOMN
NEATETLHOCTH.

KoHmenmust COBpeMEHHOTO 00pa3oBaHUs IMOApPa3yMEBAET, YTO B Y4EOHOM
DKCIIEPUMEHTE  BEAYyIIyI0O  POJIb  JOJDKEH  3aHATh  CaMOCTOSITEIbHBIN
UCCJIEI0OBATENbCKUI YUCHUUECKUN IKCTIEPUMEHT.

CoBpeMEHHBIE JKCIIEPUMEHTAIBHBIC HCCICIOBAHUS 110 OWOJOTHU YKe
TPYIHO TIPEACTaBUThL O€3 MCIOIL30BAHMS HE TOJBKO aHAJIOTOBBIX, HO U ITH(POBBIX
U3MEpPUTETBHBIX TprOopoB. B denepanbHOM rocyaapcTBEHHOM 00pa30BaTeIbHOM
cragpapre (®I'OC) mpomnucaHo, YTO OJHHUM W3 YHUBEPCAIbHBIX Y4EOHBIX
JEUCTBUN, MPUOOpPETAEMBIX YYAIIUMHCS JOJDKHO CTaTh yMEHHUE «IPOBEICHUS
OTIBITOB, TPOCTHIX AKCIIEPUMEHTATBHBIX HCCIEAOBAHWH, MPSIMBIX W KOCBEHHBIX
U3MEPCHUA C HWCIOJIh30BAHUEM aHAJOTOBBIX M IH(PPOBBIX H3MEPUTEITBHBIX
pruOOPOBY.

Y4eOHbI HKCIEPUMEHT MO0 OHOJIOTUM, TPOBOJUMBIN Ha TPaJAUIIMOHHOM
o0opynoBaHuu, 6€3 mpuMeHEHUs ITU(PPOBBIX Ta0OpPATOPUIA, HE MOKET MO3BOJIUTH B
TIOJTHOK Mepe PEIINTh BCE 33/Ja4d B COBPEMEHHOM IIKOJIC. DTO CBS3aHO C PSIOM
TIPUYHH:

® TpaJMIIMOHHOE WIKOJIbHOE OOOpyJOBaHWUE U3-32  OTPaHUYEHUS
TEXHUYECKUX BO3MOXHOCTEM HE TO3BOJSIET IMPOBOJUTH MHOTHE
KOJIMYECTBEHHBIC UCCIICIOBAHMS;

® JUIMTEILHOCThH MPOBEIACHUS OMOJOTHYCCKUX HCCICIOBAaHUN HE BCeTaa
COTJIacyeTcs C JUIMTEIIbHOCTHIO YICOHBIX 3aHATHI;

® BO3MOYKHOCTH TPOBEICHHS MHOTHUX HWCCJIACAOBAHHN OTpaHUYHBACTCS
TpeOOBAHUSIMU TEXHUKH O€30MACHOCTH U Jp.

[MudpoBas maGoparopusi TOJHOCTHIO MEHSET METOJUKY U COJECp)KaHHE
AKCIIEPUMEHTATILHON JCATENHPHOCTH U PEIIAET BBIMICTIEPEUUCICHHBIE TTPOOIEMBI.
[[Iupokuii CHIEKTp JATYMKOB MO3BOJISIOT yYAIIUMCS 3HAKOMUTHCS C IMapaMeTpamMu
OMOJIOTUYECKOTO JKCIEpPHMEHTa HE TOJBKO Ha Kad4eCTBEHHOM, HO M Ha
KOJIMYEeCTBEHHOM ypoBHe. I{udposas nmadoparopusi m03BOSICT BECTH JITUTECIIBHBIN
HKCIIEPUMEHT Ja)K€ B OTCYTCTBUHU DKCIIEPUMEHTATOpa, & 4acTOTa WX H3MEpPEHUM
HEIO/IBJIACTHA Y€JI0BEUYECKOMY BOCITPHUSITHIO.



B mporuiecce hopMupoBaHus SKCIIEPUMEHTATIBHBIX YMEHUN yUeHUK 00ydaercs
IPEACTaBIATh HH(POPMALMIO 00 UCCIIEIOBAaHUM B CIEIYIOMUX BUAAX:

6_6ep0aibHOM: OINCHIBATH JKCIEPUMEHT, CO3/aBaTh CIOBECHYI) MOJIEIb
JKCIEPUMEHTa, (UKCUpPOBaTh BHUMAaHME HAa  HU3MEPSIEMbIX  BEJIMYHMHAX,

TEPMHUHOJIOTHH;

6 __madauyHoM: 3aNOJHATH TaOMMIBl JAHHBIX, JEXKAlIUX B OCHOBE
MOCTpoeHUs:T TpadukoB (MPU ITOM Yy YYAIIUXCA BO3HUKAET TEPBHYHOE
MPE/ICTaBICHUE O MacIITadax BEIUYUH);

8_2padhuueckom: CTpOUTH Tpa@uKU MO TaOJWYHBIM JaHHBIM, 4YTO JAET
BO3MOXXHOCTh IE€peXoJa K BBIIBMKECHUIO THUIIOTE3 O XapakTepe 3aBUCUMOCTHU
MEXJy BEJIMYMHAMH (OpU HSTOM YUYUTEIb [OKA3bIBACT MPEUMYIIECTBO B
BU3yaJIU3allMM  3aBUCMMOCTEM  MEXIY  BEJIMYMHAMHM,  HAMIAHOCTD U
MHOTOMEPHOCTb);

[Tpumensia mudpoBbie 1abopaTopun Ha ypoKax OWOJIOTHH, yUallIUecss CMOTYT
BBITIOJTHUTh MHOKECTBO JIaOOPATOPHBIX PadOT M AKCIEPUMEHTOB MO MpOorpamme
CTapIICH MIKOJIBI.




COAEPKXAHUE OBYUYEHUA
10 KITIACC

CopnepkaHue HporpaMMbl, BBIICICHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyJiapcTBeHHou utoroBoit arrecramuu (I'MA).

Tema 1. buosiorusi Kak Hayka

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

3HadeHune OMoOJOruK B (POPMUPOBAHUHU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHHE OMOJIOTUU B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIAULIMHE, CEIbCKOM XO3SMCTBE,
MIPOMBIIIJIEHHOCTH, OXPAaHE TPUPOJIBI.

JleMmoHcTpanuu

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

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

Tema 2. 7KuBble cucTeMbI U UX U3yY€HHUE

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

YpoBHU OpraHu3ally KUBBIX CHUCTEM: MOJICKYJISIPHBINA, KJIETOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIMH, MOMYJISILIMOHHO-BUI0BOM, AKOCUCTEMHBIN
(Ouoreouenotuueckuit), oOuochepuniii. Ilpoueccel, Npoucxonsdiue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOTO. JKM3HB Kak (opMma CyIiecTBOBAHMS
Marepun. Hayku, nzyyaroire >KMBbl€ CUCTEMBI HA Pa3HBIX YPOBHSIX OpPraHU3ALINU.

N3ydenne >XKuUBBIX cucTeM. Meroasl Ouosiorudeckord Hayku. HaOmromeHue,
M3MEpPEHME, IKCIIEPUMEHT, CUCTEMATU3alus, MeTaaHanus. l[lonarue o 3aBuCUMON U
He3aBUCHUMOM TniepeMeHHOU. [InanumpoBanme skcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas rumote3a. [lorsTie BHIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouosormueckux gaHHBIX. OIEHKAa JOCTOBEPHOCTH TMOJYYCHHBIX
pe3ynbTatoB. I[IpuumHBI HCKaXXEHUSA PE3yJbTATOB JSKcrepuMeHTa. lloHaTtue
CTaTUCTUYECKOTO TECTA.

JleMmoHcTpanuu



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

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

IIpakTnueckas padora «lcnonp30oBaHuWE pPa3IUYHBIX METONOB TpH
V3YUYCHHH JKUBBIX CHCTEM.

Tema 3. BuoJsiorust KJIeTKH

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

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

JleMoHCTpauumn

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

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

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

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

Tema 4. Xumuueckasi Opranu3anus KJICTKH

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

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



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

Jlununpr. M'mapodunbHO-THApOGOOHBIE CBOMCTBa. Kiaccudukaiys JTUIUA0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1Me cBOWCTBAa OMOJIOTHYECKHX MEMOpaH — TEKYUYEeCTh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hykneunnossie kucnotbl. JJHK m PHK. CTpoeHre HYKJIEHMHOBBIX KHCIOT.
Hyxneotunpl. Ilpunnun kommiementapuoct. [IpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinast cnmpans. Mectonaxoxxaenue u ouosnornueckue pynknuu JJHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenune monekynbl AT®. Makpospruueckue cBsizu B Moliekyie ATO.
buonornyeckue pynkunu AT®. BoccTtaHOBIEHHbIE IEPEHOCYUKU, UX (DYHKIIMH B
Kietke. [pyeue nykneozuompugocghamer (HTP®).Cexenuponanue JJHK. Memoowsi
2eHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

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

JleMoHCTpauumn

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

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

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

O06opynoBaHue: XMMUYECKas MOCYAa U 000PYI0BaHKUE.

JlaGopaTopHasi padora «O0HapykeHHE OCJIIKOB C TMOMOIIbIO Ka4eCTBEHHBIX
peaKIuii».

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

Tema 5. CTpoenue u GQyHKUNH KJIETKH

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



CtpoeHne mpoKapuoTHIEeCKOM KIeTKu. KineTouHas creHka OakTepuii U apXxei.
Oco0eHHOCTH CTpOEHHUs] TeTepoTpOo(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GyHKIHOHUPOBAHUE YKApUOTUYECKOU KJIETKHU.
[Inazmatuueckass wmemOpana (riazmanemMma). CTpykTypa IJIa3MaTHYeCKoOu
MeMOpaHbl. TpaHCHOPT BELIECTB yepe3 IUIa3MaTHUeCKylo MeMOpaHy: MacCHUBHBIN
(muddysusa, obneru€énnas auddys3us), aKTUBHBIA (NEPBUYHBIA W BTOPHUYHBIH
aKTUBHBIK TpaHcriopT). Ilomymponunaemocts MeMOpanbl. PabGoTta HaTpuid-
KaJIMEBOI'0 Hacoca. DHJOIMTO3: MUHOLMTO3, (arormuTo3. Dk3omuTo3. Kierounas
creHka. CTpykTypa v QyHKIMH KIETOYHON CTEHKU PACTEHHM, rprOOB.

[uromnasma. [{uro3ons. [utockener. JIBuxkenue muromiazMbl. OpraHouIbI
kieTkd. OnHoMeMOpaHHBIE OpPraHoubl KIETKU: JHAOIUIa3MaTHYecKas CeTh
(OIIC), anmapar I'onpmxu, JTU30COMBI, UX CTPOCHHE U (PYHKIMH. B3anuMocBs3b
OJTHOMEMOpaHHBIX OpPraHOUAOB KiIETKH. CTpOeHuE TpaHyJIIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHte3 pacTBOpuMbIX OenkoB. CHUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyssipHbIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekperopHas QyHkuus anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancnopt
BEILECTB B KJIETKE. Bakyosn pacTuTenbHbIX KIeTOK. Kietounslii cok. Typrop.

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

HememOpanHubie opranonabl kiaeTku CTpoeHue W (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. IIpomescymounvie Qunamenmeoi.
MuxkpodunamenTsl.  Axkmunosvliemukpoguiamenmsi.  MbIIEUHbIE  KIIETKH.
AKxmuHosble KOMNOHEHmMbl HeMbluleyHblX Kiemok. MukpoTpybouku. Kierounbrit
ueHtp. CrpoeHne M JBUKEHUE KIYTUKOB U pECHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposaunmvie ¢ MUKpoQuUIAMEHMamMu u
muxpompybouxamu. Momopnvle benxu.

Anpo. OGonouka siipa, XpOMaTHH, KapHoIlIa3Ma, SAPBIILIKH, UX CTPOCHHE U
bynkuun. SnepHpiii 0enkoBBIM MaTpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. JIdyxpomamuu u cemepoxpomamun. benku
XpoMaTUHA — THUCTOHBI. /{uHamuka s0epHoUu 00010uKku 6 mumosze. Aoepmbiil
Mparcnopm.

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

JdeMoHcTpanuu



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

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

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

Jlabopatopnass padora «l3yyeHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTaHU3MOB).

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHONH MeMOpaHbD».

JlabopaTopnass padora «lccnegoBaHue IIa3MOJIM3a W JAEIUIA3MOJIM3a B
PACTUTENbHBIX KIIETKaX).

IIpakTuueckass padora  «l3ydyeHue  JBMKEHHS  UUTOIUIA3MbI B
PACTUTENIBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NMpeBpalleHNe JHEPTHH B KJIETKe

ACCUMUTISALINS U JTUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl oOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
mpoleccax. OJHEpPreTMueckoe obOecneueHue KieTku: mnpeBpanieHue ATD B
OoOMeHHBIX Tpolieccax. DepMEHTATUBHBIN XapakTep peakiuid KJIETOYHOTrO
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOMCTBA W MEXAHU3M JCHCTBUSIL.
Kodepmentsl. OTinuust pepMeHTOB OT HEOPTAaHUYECKUX KaTanu3aTopoB. benku-
aKTUBATOPhl M OEIKU-UHTMOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEpMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OpPraHUYECKUMX BEIIECTB B KiEeTKe. DOTOCHHTES.
AHOKCUuceHHbIll U OKcuceHHblll pomocunmes y oaxkmeputi. Ceemocodouparoujue
nuUSMeHmvl U NUSMEHMbl PeakyuoHHo20 yeumpa. Ponb XJIOpOIIacToB B Mpouecce
¢dotocunrteza. CBetoBas u TeMHOBas Qazbl. Pomoovixanue, Cs., Cy. u CAM-munuvl
gdomocunmesa. IlponyktuBHOCTh (oTOCHHTE3a. BrusHue pa3nuuHbX (HakTOpoB
Ha CKOpOCTh (poTocHHTEe3a. 3HaueHHe (POTOCUHTE3A.

XEMOCHUHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULUPYIOIIKE OaKTepuu, >Keae300aKkTepuu, cepoOaKTepuH, BOAOPOHbIE
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

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

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

buonornueckoe OKHCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUH B
mpoiieccax ouonornyeckoro okucnenus. [{uknmnueckue peakun. OKUCIUTEITEHOE
bochopunupoBanue. Ouepeus memoOpaHHo20 epaduenma npomonos. Cunmes



ATD: paboma npomonnou ATD-cunmaszel. llpeuMmyliecTBa a’poOHOTO IMyTHU
oOMEHa BeIecTB nepes aHa3pOoOHBIM. DPPEKTHBHOCTh SHEPTETHUESCKOTO 0OMEHa.

JleMoHCTpanun

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

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

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

JlaGopaTropnass  padora «lV3ydyeHHWe  KAaTaJIUTUYECKOW  aKTUBHOCTH
dbepMeHTOR (Ha MPUMEPE aMIIIa3bl UK KaTajaasbl)y.

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

Jlabopatopnass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHHTE3a».

JlaGopaTopHnasi padora «CpaBHEeHHE MPOIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacsiencrBeHHass uHGOpMalLus U peajin3anus eé B KiIeTKe

Peakunn mMarpuyHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHON nHpopManuu. ['eHeTnueckuit
KOJ, €ro cBoucrBa. TpaHckpunuusa — wmartpuunbii cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIMIMU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunwvix PHK 6 syxapuomuuecxoui kiemke. Hexooupyrowue PHK.

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

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

Bupycbl — HekieTouHble (hOPMBI KU3HU U O0IUTaTHBIEC Mapa3uThl. CTpoeHHe
MIPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKusHeHHbIU YUK
JHK-cooepocawux supycos, PHK-codepoicawux eupycos, 6akmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda.

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

buoungopmamuxa: unmeepayus u anamuz o6orvwiux maccueos («bigdatay)
CMpPYKmMypHuIX buonocudeckux oanuwix. Hanomexnonoeuu 6 ouonozuu u meouyuHe.
IIpoepammupyemvie pynkyuu 6eakos. Cnocodwl 00cmasKu 1eKapcms.



JleMoHCTpanun

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

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

IIpakTnueckas padora «Co31aHue MOJIEIIN BUPYCA».

Tema 8. 7ZKu3HeHHbIN HUKJI KJICTKHU

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

Martpuunbii cunres JIHK — perumkanwma. [Ipunnuner permmkanuu JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIbHOCTD.
Mexanusm permmkanuu JTHK. Xpomocomsel. CTpoenue xpomocoM. Tenomepsl u
TeroMepaza. XPOMOCOMHBIM Ha0Op KIETKM — KapuOTHUIl. JIUTJIOWIHBIA W
rariouaHbeli  HaOOpel  XpomocoM. ['oMonorumusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

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

Perymamuss mutotrdeckoro nmkia kiuetku. [Iporpammupyemas KieTodyHas
rudesb — arnomnTo3.

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

JleMmoHCTpauumn

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

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

JlaGoparopnass  padora  «lM3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpEenapaTax».

JlabopaTtopHnasi padora «HabmroneHre MuTo3a B KJIETKaX KOHUYUKA KOPEITKa
JyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. Crpoenue u GyHKIMH OPraHu3MOB

buonoruueckoe pazHooOpasue OpPraHu3MOB. OIHOKJIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOCHHOCTH  CTPOGHUS U IKU3HENEATCIBHOCTH  OJHOKJIETOYHBIX
opranu3MoB. baktepumu, apxeu, OJHOKIETOYHbIE TPHUOBI, OJHOKJIETOUHBIC
BOJIOPOCIH, APYTHU€ NPOTUCTHI. KOJIOHUAIBbHBIE OPTaHU3MBI.



B3anMoCBs3p 4acTE MHOTOKJIIETOYHOI'O OpraHu3Ma. TKaHu, OpraHbl H
cucTeMbl opraHoB. Opranusm kak eiuHoe uenoe. I'omeocras.

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

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

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

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

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

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

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

TpaHCIIOPT BEIIECTB Y OpPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTECHHIA.
TpaHcropT BemecTB y JKMBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX U uenioBeka. Cepaue,
KPOBEHOCHBIE COCyIbI M KpoBb. Kpyru KpoBooOpallieHus. IDBOJIOLUOHHbBIE
YCIIO)KHEHHUSI CTPOEHUSI KPOBEHOCHOM CHUCTEMbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
ceplla v €€ peryJisiums.

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



MMO3BOHOYHBIX JKUBOTHBIX M 4enoBeka. [louku. CtpoeHne m (yHKIIMOHUPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y YEJIOBEKa.

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

3ammTa y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M WX MPOU3BOAHBIC.
3amuTa opranu3sMa ot Ooje3Hed. UMmyHHas cucteMa uenoBeka. KiietouHblil u
I'YMOpaJbHBIE HUMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM creruduIecKuii
UMMYyHUTET. Teopust KIOHaNIbHO-celeKkTUBHOro umMmMmyHutera (I1. Dpnux, ©. M.
bepuer, C. Tonerasa). BocnanurtenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHHTETA B Pa3BUTHH CHUCTEMHBIX 3a00JI€BaHUIA.

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

HepBHas cucremMa u peduiekTopHas peryisiuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIIOLMUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX *XKMBOTHBIX. Pedinexc u
pedaexTopHas ayra. be3yciaoBHbIE U yCIOBHBIE PEIEKCHI.

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

JeMmoHcTpanuu

[Toptper: U. 11. [1aBnos.

Tabnuupl u cxembl: «OIHOKJIETOUHBIE BOJAOPOCIH», «MHOTOKIETOYHBIC
Bojiopocin», «baktepumn», «lIpocrermme», «OpraHbl UBETKOBBIX PACTEHHI,
«CuctemMbl OpPraHoB MO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacrenuii», «KopueBbie cuctembl», «CTpoeHue cTedisy,
«CTpoeHue NHCTOBOM IUIACTUHKW», «TKaHM XKUBOTHBIX», «CKEIET 4elIOBEKay,
«IImmeBapurenpsHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas

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

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



ObopynoBaHue: CBETOBOW MHKPOCKOI, MHUKpPOIpEnapaThl OJHOKJIETOUHBIX
OpraHMW3MOB, MUKPOIpENapaTbl TKAHEH, PAaKOBUHBI MOJUIIOCKOB, KOJIJICKIIMU
HACEKOMBIX, UIJIOKOXXHUX, UBbIE AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHuil pa3HbIX OTAEJIOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
00OpyIOBaHUE AJISl AEMOHCTPALMK TOYBEHHOTO U BO3TYIIIHOTO MUTAHUS PACTCHUH,
pacieruieHus Kpaxmana U OeNKoB 1o 1eicTBUeM (epMEeHTOB, 000pyA0BaHUE AJIs
JEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXAaTENbHBIX JBUKEHUM, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «l3yueHue TKaHEe paCTCHUIN.

JlaGopaTopHasi padora «3yueHne TKaHel >KUBOTHBIX».

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

Tema 10. PazMmHokeHUe M pa3BUTHE OPraHU3MOB

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

[TomoBoe pa3zmuHoxkeHue. [lonoBeie kieTku, wiM rametsl. Meno3. Craaun
Mmeiio3a. [loBenenune xpomocoM B meio3e. Kpoccunrosep. bronorndeckuii cMbIci
Melo3a M IOJIOBOrO Iporecca. Melo3 M ero MeCTO B JKU3HEHHOM IMKJIE
OpraHU3MOB.

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

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

NuauBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUHU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOSUU.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Craguu 3MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenwe. Tumbel  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposannoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOEHHOCTH JPOOJICHUS MJIEKOMMUTAIOUIUX. 3apOJABIIICBBIC JIMCTKU
(ractpynsiuus). 3akiiajika OpraHOB M TKaHEW U3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIUSIHAE 4YacTell pa3BUBAIOIICTOCSA 3apojbliia (SMOpHOHATLHAS WHIYKIIHS).
3aknajka IUTaHa CTPOEHHMS SKMBOTHOTO KaK  pPe3yslbTaT HEpPapXUUYECKHUX
B3aMMOJICUCTBUII TE€HOB. BriusHue Ha 5MOpHOHANBHOE pa3BUTHE Pa3TUUYHBIX
(bakTOpOB OKpYKAIOIIEH CPEIbI.

Poct u pasButne xuBOTHBIX. [locTamOpuoHanpHBI mepuoa. [lpsmoe wu
HempsiMoe pa3BuTue. PaszButue ¢ wMeramopdo3oM y O€CMO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoJIOrMyeckoe 3HauYeHHE MPSMOTO0 U HEMPSIMOTO



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

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

MexaHu3MBbl pETYISLIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpanun

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

Tabmuubr u cxembl: «BereratuBHoe pasMHoOxkeHUe», «Tumbl Oecmosoro
pasMHOXeHUsD», «Pa3MHOXKEHHE XIIaMUAOMOHAIb», «Pa3MHOXEHHE 3BIJIEHBDY,
«Pa3MHOXeHue TuapbDy, «Menosy, «XpoMocoMsl», «I'amerorenes», «CTpoeHue
ANIEKIETKH U criepMaTo3onia», «OCHOBHBIE CTaAuU OHTOreHe3a», «lIpsmoe u
HEnpsAMoe pasButue», «PasBurne wmanckoro xyka», «Pa3Buthe capaHum»,
«Pa3BuTne nArymkmn», «JlBOMHOE OIUIOJOTBOPEHHE Y LBETKOBBIX PACTECHUI,
«CTpoeHue cemMsiH OJTHOJOJIbHBIX M ABYIOJIbHBIX PAaCTCHUI», « KM3HEHHBIN LUK
MOpPCKOM  KamycTbD», <«OKWM3HEHHBIM UHKI MXa», <« KU3HEHHBIA  IUKI
ManoOpOTHUKA», « KM3HEHHBIN LIUKIT COCHBDY.

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

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

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

JlaGopaTtopnasi padora «CTpoeHHE OpraHoB Pa3MHOKEHHUS BBICIINX
pacTeHu.

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

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

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



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

JleMoHCTpanun

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

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

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT T'€HETUYECKHX

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

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

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

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

CueruieHHoe HacienoBaHue rnpuszHakoB. Pabotsl T. Moprana. CuerieHHOe
HACJICJOBAHUE TE€HOB, HAPYIICHHE CLEIUICHUS MEXAYy TIe€HaMH. XPOMOCOMHas
TEOPUs HACIECACTBEHHOCTH.

['eneTuka nosia. XpoOMOCOMHBIM MEXaHU3M OMpPEAEICHUS Moja. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TIeTepOoraMeTHbIA I0J. ['eHeTuueckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HacnenoBanue nmpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

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

['eHETHYECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, >KUBOTHBIX W 4YEJIOBEKA, a
TaKKe (PU3NOJOTMYECKUX MPOLECCOB, TMOBEACHHUS M KOTHUTHUBHBIX (DYHKLIHMA.
['eneTnueckre MeXaHU3Mbl CUMOMOT€HE3a, MEXAaHU3MbI B3aUMOJEHCTBUS «XO35TUH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckrne acmeKThl KOHTPOJS H
W3MEHEHHS HACJIEICTBEHHON MH(OPMAITUU B TTOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JdeMmoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabmuubr u cxemsl: «IlepBoiii 1 BTOpOit 3akoHbl Menaens», « Tpetuit 3axkoH
MeHnnens», «AHanu3upymrouniee CckpeluBanue», «HemomHoe TOMUHUpPOBaHHEY,
«CrierieHHOE HAcJIeIoBaHWE TPU3HAKOB Y Jpo30duibl», «l'eHeThka TmoJay,



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

O6opynoBanue: MOAENb IS JEMOHCTpPAIlMUd 3aKOHOB €IMHOOOpasws
rUOpUIOB TIEPBOTO TOKOJICHUS M PACHICIUICHUS MPU3HAKOB, MOJEIb s
JIEMOHCTpallUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHMUS TMPU3HAKOB, MOJECIb JJIA
JIEMOHCTpAllMM CILEIJICHHOTO HACIEIOBAaHUS IMPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKpornpenapar: «JIpozodumnay.

IIpakTnueckass padora «M3ydyeHue pe3ynabTaTOB  MOHOTHOPHIHOTO
CKpEIIMBAHUSA Y APO30(PHITBD».

IIpakTnueckass pab6ora  «M3ydeHue  pe3ylbTaTOB  JUTHOPHIHOTO
CKpEIIMBAHUA Y IPO30(DUITBD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumopeiicTBue TreHOTHMIA W cpenbl Ipu  ¢GopMUpOBaHUU (EHOTHIIA.
N3MeHYnBOCTh IpU3HAKOB. KauecTBEHHbIE M KOJUUYECTBEHHBIC MpPU3HAKU. BUabI
W3MEHYMBOCTH: HEHACJICACTBEHHAS U HACJICICTBCHHASI.

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

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

KomOnHaTuBHAs W3MEHYMBOCTH. Mei03 M TOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3MaHUN
TCHETUYECKOr0 pa3Ho00pa3us B Mmpejieiax OJTHOr0 BUIA.

MyTtanmonHass M3MEHYMBOCTh. BuHIbl MyTanuil: TE€HHBIE, XPOMOCOMHBIC,
reHoMHble. CIOHTaHHBIE W  MHIAYUHUPOBAHHBICE MyTaluu. SnepHble H
HUTOIUIa3MaTHYeckue myTtanuuu. CoMaTUYEeCKUE U TMOJIOBble MyTaluu. IIpuunHbI
BO3HUKHOBEHUS MyTalnuid. MyTareHbel W WX BIHWSHUE Ha OpPraHUu3MBL.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMPOIEcca. 3aKOH TOMOJIOTMYECKUX PSIO0B B
HacienctBeHHo u3MeHunBoctu (H.W. BaBunoB). BHednepHass W3MEHUYMBOCTH U
HACJICACTBEHHOCTb.

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

JdeMmoHcTpanuu

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

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



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

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

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

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uyenoBeka. MexayHapoAHas NporpaMma HCCIEIOBaHUS T€HOMA
yenoBeka.  MeToabl  M3y4YeHUs ~ TEHETMKH  YEJOBEKAa:  I'€HEaJOTMYECKUU,
OJIM3HEIIOBEIH, IIMTOr€HETUYECKU, MOIYJIAIMOHHO-CTATUCTUYECKU,
MOJIEKYJISIPHO-T€HETUYECKH. CoBpemeHHOE ONPENEIICHUE TE€HOTHIIA:
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIJE C MOMOIIBIO
[TI[P-ananu3a. HacnenctBeHHbie 3a0051€BaHus YelloBeKa. | 'eHHbIE U XPOMOCOMHBIE
OoJsie3HU dYenoBeka. boyie3HW ¢ HACENCTBEHHOM MPEeapacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIUHCKOW T€HETHKHA B MPEAOTBPALICHUU U JICYEHUH T€HETHYECKHUX
3a00JieBaHUI 4YelioBeKa. MeauKo-reHeTUueckoe KOHCYJIbTUpoBaHuE. CTBOJIOBBIC
KJIETKU. [IoHSATHE «T€HETHYECKOTO Tpy3a». ITUUECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peIlaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['eneTtnueckue (akTOpbl TOBBIIICHHONW YYBCTBUTEJIBHOCTH YEJIIOBEKAa K
(bU3NYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKaroleh cpeabl. [ eHeTnyeckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K MTAaTOJIOTUsIM.

JeMmoHcTpanuu

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

IpakTuyeckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cenekuusi OpraHu3MoB

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

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

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



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

[TomyueHune MOJIUIUIONIOB. BuyTtpusugoBas THOpUIN3AIINS.
bnuskopoACcTBEHHOE — CKpellMBaHWe, wWid  WHOpuauHr.  HepoactBenHoe
CKpelIMBaHue, WKW ayTOpuAWHT. ['erepo3uc W ero mpuuuHbl. Vcnonb3oBaHue
rerepo3uca B cenekiuu. OtnanéHHas rudbpunuzanus. [Ipeogonenue Oecruiogus
MEKBUJAOBBIX THOPUAOB. JIOCTHKEHHS CEIEKIIMU PACTCHUMN U KUBOTHBIX. «3enéHas
DesonoyuUs».

CoxpaHeHre U U3y4YEHUE N'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHUU U
UX JUKUX pOAMYEH I CO3JaHUS  HOBBIX COPTOB M THOpPUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJbTYp. H3yuenue, coxpaneHue u  ynpaeieHue
2eHemuUYeCKUMU pecypcam CenbCKOXO3AUCMBEHHBIX U NPOMbBICTIOBbIX HCUBOMHBIX
8 Yensax VIVUUeHUs CYuecmayiomux U coO30anusi HO8blX NOPOO, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosuvlx uoetl U nepcneKmueHbiX MexHoI02UlI.

JleMoHCcTpauumn

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

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

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

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIMU PACTCHUIN.

IpakTnuyeckas padora «lIpuBnBKka pacTeHuN».

Ikckypcusi «OCHOBHBIE METOJbl U JIOCTHKCHHS CEJICKIMHW PAaCTeHUl u
YKUBOTHBIX (Ha CEJIEKIITUOHHYIO CTaHIIHIO, IJIEMEHHYIO bepmy,
COPTOMCTBITATELHBIM YYaCTOK, B TEIUIMYHOE XO3S4WCTBO, B JIAOOPATOPHUIO
arpOyHUBEPCUTETA WJIM HAYUYHOTO LICHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOTHS

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

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



Kierounasa unxeHepus. MeTonsl KyJIbTypbl KIETOK U TKaHEW PACTECHUU H
KUBOTHBIX. Kpuobanku. ComaTtudeckass ruOpuAu3alUs W  COMATHYECKUN
sMOpuorene3. lcnonb3oBaHue ramioujioB B CeJlEKUUH pacTteHuil. [lonyuenue
MOHOKIOHANbHBIX anmumei. Hcnonvsosanue MOHOKIOHAbHBIX U NOJUKIOHATbHBIX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpEHUE. PeKoHCTpyKIus
AWIEKIICTOK U KJIIOHUPOBAHHUE XMBOTHBIX. METO TpaHCIJIAHTALUU SEP KIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DPA3MHONCEHUSL CENbCKOXO03AUCMBEHHBIX K)IbMYP.

XpoMOocOMHass W TE€HHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha H
koHcTpyupoBanue pekomouHanTHbix JJHK. Cozoanue mpanceennvix opeanuzmos.
JlocTmkeHrnss UM NEPCHEKTHBBI  XPOMOCOMHOM W TI'€HHOM  MHXECHEPUH.
DKOJIOTUYECKHE U ATUYECKUE MTPOOJIEMbI T€HHON NHXKEHEPUU.

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

Co3nanue BEKTOPHBIX BaKIMH C IEJbI0 O0ecreuyeHus] KOMOMHUPOBAHHOU
3amuThl OT Bo3Oyauteneid OPBU, ycTaHoBiieHHE MOJIEKYJSPHBIX MEXaHHU3MOB
dbynkunonuposanusi PHK-conepkamux BUPYCOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

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

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUM.

IpakTnueckas padora «lloyyeHrne MOJOYHOKHUCIBIX TPOTYKTOBY.

IKCKypcusi «bHOTEXHONOTMS — BaXHEWINAas IPOU3BOJAWUTENIbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTHYECKOE MTPOU3BOJICTBO)Y.

11 KITIACC

Tema 1.3aposkaeHne W pa3sBUTHE 3BOJIONMOHHBIX NpeACTABJICHHMN B
omnosioruu

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

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



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

JdeMoHCTpauU

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

Tabmuubr u cxembl: «Cucrema sxuBoil mnpupoabl (mo K. Jlunuero)y,
«Jlectnuna xuBbIX cymectB (o Jlamapky)», «Mexanusm GopMupoBaHHUs
NPUCHIOCOOJIEHU y pacTeHuit U KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapuipyta nmytemectsus Y. lapsunay, «Haxonku Y. lapsunay, «Dopmbl 60psObI
3a cymectBoBaHue», «llopoasl romyoei», «MHorooOpaszue KyJIbTypHBIX (opm
KarycThl», «[1opojpl JOMaITHUX KUBOTHBIX», «Cxema 00pa3oBaHMs HOBBIX BUOB
(mo Y. JlapBuHy)», «Cxema COOTHOIIEHUS JBMXKYLIUX CHJ OSBOJIOLUNY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH SBOJTIOLIHI.

Tema 2. MuKpo3BoOIIOLHSA U €€ Pe3yJIbTATHI

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

DneMeHTapHble (aKTOpbl (ABUXKYIIME CHJIbI) HBOIIOLMH. MyTallMOHHBIHN
npouiecc. KomOunatuBHas wu3MeHuuMBOCTh. Jlpeid reHOB — ciydaiiHbie
HEHAIpaBJICHHbIE W3MEHEHHS 4YacTOT ajiened B momymamusx. Oddexr
ocHOBaTensd. Iggexm oOymuiiounoco zoprviuwika. CHUdICEHUe 2eHemuueckKo2o
paznoobpazus: npudunsl u cireocmeus. llposenenue s3gpgpexma Opetigha cenos 6
oonvuwux u  manvlx  nonyiayusx.  Murpauun.  M3omAuMs  mOMyssIuii:
reorpaduyeckas (mpocTpaHCTBEHHAs), Oroaornyeckas (penpoyKTUBHAS).

EctecTBenHbIii oT00Op — HampaBiswiomuii ¢akrop sBomonud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIMWA, CTAOWJIM3UPYIOIIUN,  pa3pbIBAOLIMIMA
(nm3pyntuBHbIi). IlomoBoit 0TOOp. BO3HMKHOBEHHE M HBOMIOLUS COLUATBHOTO
MOBEJICHUS] )KUBOTHBIX.

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

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



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

Mexanu3mbl GOpPMUPOBAHUS OMOIOTHIECKOTO Pa3HOO0pa3Hsl.

Ponb  »BONIONIMOHHONW OWOJOTMM B pa3pabOTKE HAy4YHBIX METOOB
coxpaHeHusi 6ropazHo00pasusi. MUKPOIBOMIONUS U KOIBOIIOIUS MApa3UTOB U UX
x03s51eB. Mexanu3mbl (OPMUPOBAHUS YCTOMUYMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBOBI C HEM.

JdeMoHCTpaMuK

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

Tabmuubl u cxembl: «MyTanmoHHass M3MEHYUBOCTHY, «llomynsimonHas
CTpYKTypa Buaa», «Cxema mnposBiieHus 3akoHa Xapan—BaitnOepray, «/Ipmwkymine
CWJIbl HBOJIIOLUNY, «IKOJIOTMYECKass M30JSUUs MONYJIALHMA ceBaHCKOU (openny,
«['eorpauueckass W30JSALUS  JIMCTBEHHUIBl CHUOMPCKOW W JIMCTBEHHHULIBI
naypckoi», «IlomysiMoHHbIE BOIHBI YUCIEHHOCTH XUIITHUKOB U XKEPTB», «Cxema
JNEUCTBUS €CTECTBEHHOro o0T00pa», «®Popmbl OOpHOBI 3a CYIIECTBOBAHHE),
«BnycTpuanbHelii MenaHnu3m», «JKuBble Hckomaemsie», «[lokpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX, «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«®uznonoruueckue aaanrauuny, «lIpucnocobieHHOCTh OpraHu3MOB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukm», «CTpyKTypa BuAa B
npupozae», «CrnocoObl Bugo0OpazoBanus», «l'eorpaguueckoe BUA00Opa3oBaHHUE
TPEX BUJAOB JaHIBIIICH», «IKOJOTMUECKOE BHUA000pa30BaHUE BUIOB CHUHUID,
«ITomumnouasl pacTeHuin», «KamycrHo-peneunbiii rTuOpu.

O6opynoBanue: repbapun pacTeHU, KOJUIEKIIMA HACEKOMBIX, Uydelia MTHIL |
3Bepeil C MpuUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUH, Yydella NTHIl W 3Bepei
pa3HBIX BHJIOB, TrepOapuM pacTeHUW OJM3KUX BUIOB, OOpPa30BaBIIUXCS
Pa3IMYHBIMU CIIOCOOaMHU.

JlabopaTtopnasi paGora «BblsiBIeHHEe W3MEHYMBOCTH Y OCOOEH OJIHOTO
BUI».

JlaGopaTtopnass  pa6ora  «llpucmocoOneHuss  OpraHu3smMOB UM UX
OTHOCHUTEJbHAs LEIECO00Pa3HOCTDY.

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

Tema 3. Makpo3BoIIOLNS U €€ Pe3yJIbTaThl

Metonbl  M3ydeHHS MaKpOdIBOMIONUHU. [lajmeoHTonOrmyeckue MeTO[bl
uzyueHus: oHBomonuu. Ilepexonueie ¢GopMbl M (PUIOTEHETUYECKUE — PSIIbI
OpraHU3MOB.

buoreorpaguyeckue Metonsl u3ydeHus sBoironuu. CpaBHeHHe GIOpBl U
dbayHbl MaTepuKoB M OCTpOBOB. buoreorpaduueckue obOmactu 3emuu. Bumabi-
SHAEMUKHU U PEJIUKTHIL.



OMOpPHUONOrHYECKUe U CPABHUTEIHLHO-MOP(OIOTHUECKHE METOAbl U3YUEHUS
BOMIOLMU. ['€HeTMYecKue MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX  HOBIIECTB. [ 'OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbl.
PynuMentapubsle  opraHbl M araBU3Mbl.  MOJEKYISIPHO-TEHETUUECKHE,
OMOXMMHUYECKHUE W  MaTeMaTHYEeCKUE  METOJbl  W3Y4YEHHUS  HBOJIIOIUU.
['omonoruunsle reHbl. COBpEMEHHBIE METOABI MOCTPOEHUS (PUIOT€HETUYECKHUX
JIEPEBBEB.

XpOMOCOMHBIE MyTallX U SBOJIIOIUS TEHOMOB.

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

JleMoHCTpauun

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

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

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

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TUMOTE3bl MNPOUCXOXKACHUS >KU3HM Ha 3emie. AOUOTeHe3 H
naHcrepmusi. [JloHayuHble IpeaCTaBICHUs O 3apPOKICHUU JKU3HU (KPEAlMOHU3M).
['unore3a NOCTOSHHOTO CaMO3apO’KICHUS KU3HU U €€ ONpOBEpKeHKE ornbITamMu .
Penu, JI. Cnannannanu, JI. [1actepa. [IporcxoxaeHue >ku3Hu U aCTPOOHOIIOTHS.

OcHOBHBIE JTaIlbl HEOPTaHUYECKOU JBOJIIOLIHAH. [InanerapHas
(reonmoruueckasi) SBOJIONUSA. XHUMHUYECKass OHBOJIONMSA. AOUOTCHHBINM CHHTE3
OpraHnyeckux BemecTB u3 Heoprannudeckux. Omeir C. Mumiepa m I'. Opm.
OOpazoBanue monuMepoB u3 MoHomepoB. Koarepsatnas rumoresa A. .
Omnapuna, TMmoTe3a nepBudHOro Oyiapona JIx. XomnaeitHa, TeHeTUYeCKasi TUIOTe3a
I'. Ménnepa. Pubosumsl (T. Yek) m rumoreza «mupa PHK» V. T'mnbepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

HUcropuss 3emuin U Meroabl €€ u3ydeHHs. lVIcKomaemble OpPraHHYECKHUe
octaTkd. ['eoxponosoruss u e€ wMeronpl. OTHOCUTENbHAasE U aOCOIIOTHAs
reOXPOHOJIOTHUs. I'€0XpOHOIOrHYecKast KaJla: 30HbL, 3pbl, HEPHOBI, SITOXH.



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

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

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

OCHOBHBIEC ATalbl ABOJIONUHU >KUBOTHOTO Mupa. OCHOBHBIE apoMOp(o3bl
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBbie XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIIONUA TTO3BOHOYHBIX.
[Ipoucxoxnenue ampubuii u pentwimid. IIponcxoxaeHrne MICKONUTAOUIMX U
ntui. [lpunnun kimodeBoro apomopdosza. OcBoeHue OECIO3BOHOYHBIMU U
MO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

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

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

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

JleMmoHcTpanuu

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

Ta6nuie u cxembl: «Cxema omnbita @. Penny, «Cxema onbita JI. [Tactepa mo
M3YUYCHUIO CaMO3apoKIeHUsl Xu3Hm», «Cxema ombita C. Mwmmuiepa, I'. FOpuy,
«JTanbl ~ HEOPraHWYECKOW  3BoouUM», «l'eoxpoHoOrMYecKass  IIKaliay,
«HauanpHble 3Tarbl OPraHUYECKOW IBONIONUNY», «CxeMa 00pa3oBaHHsS 3YKApUOT
nyTéM cumoOuorenesa», «Cucrema xXuBoW mnpupoab», «CTpoeHue BUpPYCA,
«Apomopdosel  pacTeHuil», «PunHmOGUTE), «OIHOKIETOYHBIE BOJIOPOCINY,
«MHoOTrOoKIeTOuUHbIE BOAOpOCHNY», «Mxu», «llamopoTHukn», «l'onoceMeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHu», «(Cxema pa3BUTUA KUBOTHOTO
Mupay, «Apomopdossl KUBOTHBIXY», «lIpocteiimme», «KumedHomnomocTHbIEY,
«IInockue 4EPBUY, «UnEeHUCTOHOTHEY, «PBIOBIY, «3€MHOBO/IHBIEY,



«IIpecmbikaromuecsy», «lItnusyy, «Muekonuraromue», «Pa3Buthe XuzHuU B
apXeucKom spe», «Pa3BuTHE )KU3HU B MPOTEPO3OUCKON Ipey, «PasButue xu3Hu B
IIaJIC030MCKOM 3pe», «Pa3BuThe KU3HU B ME3030MCKOU dpe», «Pa3BuTue XKu3Hu B
KaitHO30MCKOM 3pe», « COBpEMEHHAsi CUCTEMA OPraHUYECKOTO MUPaY.

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

BupryanbHasa  saboparopHas paGora «MoaenupoBaHUE — ONBITOB
Munnepa—tOpu 1o n3ydeHno abMOreHHOTO CHHTE3a OPraHMYECKUX COCTUHEHH B
NEepBUYHON aTMochepey.

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

IIpakTnueckass padora «M3ydeHne OCOOCHHOCTEM CTPOCHUSI pacTECHUM
Pa3HBIX OTAEIIOBY.

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

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIIOTeHe3

Pa3znensl u 3agaun aHTPONOJIOTHU. METOIBI aHTPOTIOJIOTUH.

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

CX0ZCTBO Yen0BeKa ¢ KUBOTHBIMU. CHCTEMAaTHUYECKOE MOJIOKEHUE YEJIOBEKA.
CBuzeTenscTBa  CXOJACTBA  YEJIIOBEKA € JKMBOTHBIMU:  CPaBHMUTEJIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU31M0I0r0-OMOXUMHUYECKHUE,
noBesieHueckre. OTanyus 4enoBeKa OT )KUBOTHBIX. [IpSIMOX0XKIEHNE N KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3zBuTHe roJOBHOIO MO3ra U BTOPOM CUTHAJIBHOM
CUCTEMBI.

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

OcCHOBHBIE CTaJAMM aHTpoIoreHe3a. PaHHue 4YenoBEeKOOOpa3Hble O0E3bSHBI
(TIPOKOHCYJIBI) ¥ pAHHUE TMOHTHJIBI — OOIIHE TPEIKH YeTOBEKOOOPA3HBIX 00€3bsH U
JToJed. ABCTPAJIONUTEKU — ABYHOTME MPEAKU JroJel. YeroBeK yMelblil, IepBbIe
M3TOTOBJICHUS OPYAUM Tpyaa. YenoBek NpsIMOXOAALIMNA U IEPBBIA BBIXOJ JIKOJAEH
3a  npenensl  Adpuku. YenoBek reipenbOeprckuil —  0o0OmME  MpeNoK
HEaHIEPTAJIbCKOTO YEJIOBEKA U YEJIOBEKA Pa3yMHOI0. YelmoBeK HEaHAEePTAIbCKUN
KakK BHJ JIFOJEH XOJOJHOTO KiMMaTra. YeloBeK pa3yMHBIM COBPEMEHHOTO THIIA,
JICHUCOBCKHMI 4EJOBEK, OCBOEHHE KOHTHHEHTOB 3a mpeaenamMu Adpuku.
[TameoreHeTrka 1 NajgeoreHOMHUKA.



OBOMIONMS COBPEMEHHOTO 4YeloBeKa. EcTecTBEeHHBIN OTOOp B MOMYJISILIUSIX
yenoBeka. MyTannoHHBIH Tporecc M noaumopdusM. [lomymsiuoHHbIE BOJHBI,
npeiid reHoB, mMurpanus U «3(pQPeKT oCHOBATENs» B MOIYJISAIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. [loHarue o pace. bosblume pacel: eBponeouaHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANIbHASs]),  MOHTOJOWIHAsS
(a3maTcko-aMepuKaHcKas). Bpems u myTu paccelieHHs 4YelOoBeKa IO ILJIaHETe.
EnuHcTBO  dyenoBeueckux — pac. HaydHas  HECOCTOSTENBHOCTh  pacu3Ma.
[Ipucnoco6eHHOCTh YeNoBEeKa K pa3HbIM YCIOBHUSIM OKpYKalolehd Cpeabl.
Bnusnue reorpadguueckoil cpeapl u Apeiida reHoB Ha Mopdosoruio u
(bu3MONOTHIO YeTIOBeKa.

MexaucuviiiHapabple  MeTolbl B (usnueckoil  (OMOIOTHYECKOM)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS ~ AHTPOINOJIOTUS U MAJCOaHTPOMOJIOTHS
YeJIOBEYECKUX MOMYJIAUi. bruoconuanbHble UCCIEAOBAaHUSA MPUPOIBI YEIIOBEKA.
HccnenoBanre KO3BOTIOLMHA OMOJIOTMYECKOT0 M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCcTpauumn

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

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

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

JlaGopaTopnasi padora «M3yueHne o0COOEHHOCTEW CTPOEHHUS CKeJeTa
YeJIOBEKa, CBS3AHHBIX C MPAMOXOKICHUEM.

IIpakTnueckas padora «/3yueHre SKOJIOrMYeCKUX aJalTalNil YeIIOBEKay.

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

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



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

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

JleMoHCTpanun

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

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

JlabopaTopHas padora «3yuenue METOJIOB 3KOJIOTUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUS

DKOJIOTHYECKHE (PaKTOPbl U 3aKOHOMEPHOCTH UX nencTBus. Kiaccupukanms
HKOJIOTUYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0ume
3aKOHOMEPHOCTH AEHCTBUS 3KoJIorHueckux (akropos. IIpaBuno munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBl.

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

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

Bnaxnocts kak skonorumdeckuid ¢daktop. Ilpucrnocobnenus pacteHuilt K
HoJIIepKaHuIo0 BoJHOTo OanaHca. Knaccudukanusi pacTeHH MO OTHOILEHHUIO K
Boze. [IpucnocoOneHust ®KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
rlyOMHHasT  TOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  Du3uKo-xumMuyeckue
0COOEHHOCTH cpell oOuTaHusi opraHu3MoB. [IpucrmocoOneHuss OpraHu3MoB K
YKU3HM B pa3HbIX Cpeliax.

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

Kusnennsie Qopmbl opranuzMoB. [loHsiTHe O >KU3HEHHOW (Qopme.
XKuznennole POpMBbI pacTeHUM: AepEBbs, KyCTAPHUKU, KYCTAPHUYIKH, MHOTOJIETHHUE



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

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

JeMoHCTpaMuK

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

O6opynoBanue: repbapud pacTeHUW W KUBOTHBIX, MPUCIOCOOICHHBIX K
BIIUSHUIO Pa3UYHBIX OKOJOTUYECKUX (PAKTOpOB, repdapuu CBETOJIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIOOUBBLIC, TCHEIIOOUBHIC U
TEHEBBIHOCJIMBbIE KOMHATHBIC PACTEHUS, repOapuu U KOJUICKIIMHU TEIIOJI0OUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydelia MTHUIl U 3Bepeid, repOapuu
pacTeHul, OTHOCSIMXCA K TUrpoduTaM, kcepoduram, Me30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJIEKIIMUA KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX cpeaax,
repObapu M KOJUICKIIMM PACTEHUH MW JKUBOTHBIX, OOJIAJAONIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM JKM3HU, repOapuu u
KOJUICKIIUU DPACTEHHM M >KUBOTHBIX PA3MUYHBIX KU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUACTBYIOIIUX B PA3JTMYHBIX OMOTUYECKUX B3aUMOICHCTBUSX.

JlaGopaTopnasi paGora «BpisBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BJIUSTHUAIO CBETA».

JlaGopaTopnasi paGora «BpisgBICHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhD».

JlabopaTopnasi pa6ora «AHaTOMUYECKHE OCOOCHHOCTH PACTCHHUHN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. DKo10rusi BUAOB U MOIYJIAMH

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



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

DkoJsioruyeckas CTpykrypa nomyiasinuud. OleHKa YUCICHHOCTH TOIMYJISIHHN.
JvHaMmuka momnyiasiuuu U €€ peryysiius. bHOTHYeCcKHi MOTEHUHAN MOIMYJISLIUU.
MopaenupoBaHue JUHAMUKU NOMyJsiuuK. KpuBble pocTa YMCIEHHOCTH MOMYJISIIUN.
KpuBble BbDKMBaHUSA. Perynsnus YuCICHHOCTH MOMYJISIUNA: POk (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKHUE CTPATETUH BUOB (T- U
K-ctparerun).

[Tonsitue 00 sKoNOrMYecKoil Huie Bujaa. MectooOutanue. MHoromepHas
MoJenb dKosiorndeckon Humun Jx.M. XarunHcona. Pa3Mepbl 3KOJI0rMYECcKOu
Hu. [loTeHnmanpHas u peanu3oBaHHAs HUIIH.

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

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

JleMoHCcTpauumn

[Toptper: k. . XaTunHCOH.

Tabmuubl U cXeMbl: «JKOJOTHYECKUE XapaKTEPUCTUKU TOMYJISIIUNY,
«IIpocTpaHcTBEeHHass  CTpyKTypa mnomyisiqum», «Bo3pacTHble  NMHUpPaMHJIBI
nonysanun», «CKOpPOCTh  3acelieHUsT MOBEPXHOCTH  3€MJIM  Pa3IUYHBIMU
opranuzmammn», «Mojeinb s3xonorndeckoi Humu [Jx. Y. XaTuuHconay.

O6opynoBanue: repdapun pacTeHUM, KOJJICKIIUH KUBOTHBIX.

Jlabopatopuass  padora  «IlpucnocoOnenusi ceMsH  pacTeHUd K
PacCCeNICHUIO.

Tema 9. IKo10rus cO00IECTB. IKOJOTHYECKUE CHCTEMBI.

CooOmiectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBs3UM MEXIY
OpraHu3MaMH B OUOIIEHO3E.

Okocucrema kak otkpbiTas cuctema (A. Jkx. Tencnu). dOyHKIMOHATBHBIC
OJIOKM OpraHu3MOB B DJKOCHUCTEME: TMPOAYLIEHTbl, KOHCYMEHTHI, PEIyLEHTHI.
Tpoduueckue ypoBHu. Tpoduueckue uenu u ceru. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbl U Wbl B 3kocucTeMax. KpyroBopoT BelIECTB U MOTOK SHEPTUH
B OKOCHUCTEME.

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

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



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

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

Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI YypOoskocucteM. [oponckas
dbaopa u ¢ayna. CuHaHTpomm3alus TOpPOACKON dayHbl. buonormyeckoe u
X035MCTBEHHOE 3HAUYECHUE arPOIKOCUCTEM B YPOOIKOCHUCTEM.

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

Mexanuzmoi 8030elicmaus 3GepA3HEHUll PA3HbIX Mmunoe Ha
CcyOOpeaHU3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHO8bl ~ 9KOJIO2UHECKO20  HOPMUPOBAHUS — AHMPONO2SEHHO20  B030€UCMBUSL.
MeTom00THs MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpauumn
[Toptper: A. JIx. Tencnu.
Tabmunpt  u cxembl:  «CrpykTypa  OuoleHO3a»,  «ODKocHcTeMa

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

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

IIpakTnueckas padora «/3yuenue u onucanre ypo0o3KOCUCTEMBD».

JlaGopaTopnasi paGora «l3ydeHue pazHOOOpa3usi MEJIKUX IOYBEHHBIX
YJIEHUCTOHOTHX B PAa3HBIX SKOCUCTEMAX).

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

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

Tema 10. buocdepa — riodanbHas 3IKOCUCTEMA

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



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

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

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

Ctpykrypa 1 QyHKIUS KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIHANIa U
onocdepHbIX PYHKIUI.

JlemoHcTpanuu

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

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

OO6opynoBaHue: repoapuu pacTeHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnoBek u OKpy:ka0OLIafA cpeaa

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

AHTpOIIOT€HHOE BO3JICMCTBUE HA PACTUTENBHBIA U KUBOTHBIM MHUp. OXxpaHa
pPaCTUTENILHOTO W >KMUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPAHbl MPUPOJBIL.
Kpacasie xHuru. Oco0o oxpansembie npupojanbie Ttepputopun (OOIIT).
borannyeckue cajpl U 300J10THYECKUE TTAPKU.

OCHOBHBIE TPHUHLMIBI YCTOMYMBOTO PA3BUTHS YEIOBEYECTBA W IMPUPOJIBI.
PanvonanbHOE  MPUPOJONOJB30BAaHUE M COXpAaHEHHE  OMOJIOTMYECKOTrO
pasHooOpasust 3emiu. OOmMe 3aKOHOMEPHOCTH TJI00ABHBIX HSKOJIOTHYSCKHX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOT'O KPU3KCA U €T0 BEPOSITHBIE TTOCIIEICTBHUS.

Pa3Butne METOJIOB MOHUTOPUHTA PA3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uccie0o8aHus nepexooa K pecypcocbepezaroujeli u
KOHKYPEHmMOCcnocobHotl anepeemuke. buonozuueckoe pasnoobpasue u buopecypcui.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CMyn K
uHgopmayuu NO COCMOAHUIO OMOENbHLIX 6U008 U 3Ikocucmem. OcHogbl



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

JleMoHCTpanun

Tabmuubl u  cxembl:  «3arpsisHeHHEe  atMocepb»,  «3arps3HEHHe
ruapocdepbl», «3arpsisHeHue 1mouBb, «llapHukoBbit  3ddext», «Ocobo
OXpaHseMbIe MPUPOTHBIE TEPPUTOPUNY, «MOJEIN YIPABISIEMOTO MUPAY.
O6opynoBanue: ¢ororpadguu OXpaHSIEMBIX pacTeHUH M >KUBOTHBIX KpacHoii
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
BUOJIOTN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JInuHOCTHBIE pe3yabTaThI

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

B cTpykType NTMYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPaMMBI IO OHMOJIOTHH
BBIJICJICHBI CIIEAYIONIME COCTABIISAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
IPaXKIAHCKON UJIECHTUHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACNCHUIO, Haluuyue Mmomusayuu K OOy4YEHUIO  OHOJIOTUH,
yeneHanpasienHoe paszsumue BHYTPEHHUX YOEXKICHUU JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH MU MCTOPUYECKUX TPAJAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb 00YUYAIOIIUXCSl PYKOBOJACTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haauyue  NpagoCO3HAHUA  DKOJIOTHUUECKOU
KYJBTYPBI, CHOCOOHOCMU CMA8UmMb eI U CTPOUTH KU3HEHHBIE TUTAHBI.

JInyHOCTHBIE pe3ybTaThl OCBOCHUS MPOTPAMMBbI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCMUTATEIBHOM JCSATEIBHOCTU B COOTBETCTBUU C
TPAAULIMOHHBIMUA POCCUICKHUMU COLUOKYJIBTYPHBIMU, UICTOPUUYECKUMHU U JTyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUIaMU U HOPMaMHU
MOBEJICHUSI W CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUS, CAaMOBOCIIUTAHUS U
CaMOpa3BUTHS, PAa3BUTHUS BHYTPEHHEW TMO3UIIMU JIMYHOCTH, MATPUOTHU3MA H
YBAKEHUS K 3aKOHY W IMPABOIOPSAIKY, YEJIOBEKY TPyJa U CTapIIEeMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHUS K KYJIbTYPHOMY HACIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoir Denepaiuu, npupoae u
OKpYXaroUIen cpee.

JInyHOCTHBIE pe3ybTaThl OCBOEHHUsI yudeOHoro mpeamera «buosorus»
JIOJDKHBI OTPa)kaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMW, TO3WTHUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3ZHEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peaiv3alliid OCHOBHBIX HaIpaBIICHHUI
BOCIIUTATEIBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1)rpaxaancKoro BOCIMTAHMS:

c(hOpMUPOBAHHOCTH TPAKIAHCKOMN MO3UIIMK 00YYaIOIIEeTroCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO YWJIEHA POCCUMCKOI0 OOIIECTBA;

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



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBHBIX 3a/a4, BHITIOJHEHUN
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

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

YMEHUE YYHUTHIBATh B CBOMX JEUCTBHSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOSKICHUSIMU, KyJIbTYPHBIMUA IIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOTO BBIIIOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKHUTEIbHOTO
OTHOILIEHHSI K MHEHHUIO OIIMOHEHTOB IMpPU OOCYXKIEHUM CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXJaHCKON WUJICHTUYHOCTH,
NaTpuoTU3Ma, YBaXKEHUS K CBOEMY HApoOJy, YYBCTBA OTBETCTBEHHOCTHU IEpe.l
PonuHoM, ropmoctm 3a CBOM Kpal, CBOK PoaumHy, CBOM SI3BIK U KYJBTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

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

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIIEeCTBa;

ujeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3ammuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyIb0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUICKOT0 HAPOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0O M TMPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTHUPYSICh HA MOPATHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUYUBOTO OYIyIIETO;

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

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

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

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



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

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

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

MOHMMAHUE LEHHOCTH MPAaBUJ HWHIWBUAYAJIBHOTO U  KOJUIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYalUsAX, YTPOKAIOIINX 3J0POBBIO U KU3HU JIFOJIEH;

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

6) Tpy10BOI0 BOCIIMTAHMSI:

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

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

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHOHATbHON JEesTENIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

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

7) 3K0JIOTHYECKOI0 BOCIIUTAHMSA

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

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

OCO3HAaHHME TJI00aTBHOr0 XapakTepa 3KOJIOTMYECKUX MpoOJeM M MyTed HuX
pelieHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HW3YYCHUU OHOJIOTHH
3HaHWS W YMEHMsS TpU PELICHUH TNpoOJieM, CBA3AHHBIX C pPALMOHAIbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  MOBEACHHUS B MPUPOJIE,
HaIpaBJCHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXPaHy BHIIOB,
AKOCHUCTEM, OrOCchephl);

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



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO0 MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYpHI,
OmbITa NEATEeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTUYECKOMN JIEITEIBHOCTH SKOJIOTMUYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJIbTYpP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YMTATEIBCKOW KYJIbTYphl KaK CPEACTBA
B3aMMO/ICHCTBUSI MEXKTY JIIOJbMU U TIO3HAHUSI MUDA;

MOHMMaHWE cheruduKd OWOJIOTMM KaK HayKd, OCO3HAaHHUS €€ poJid B
GbopMHUpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBlieHuss 00 OKpYXalollleM MHpPE KakK O €IMHCTBE MPHUPOJIbI, YeIOBEKa U
oOllecTBa, B TO3HAHWU MPHUPOJHBIX 3aKOHOMEPHOCTEM W PEIICHUH MpoOiemM
COXpaHEHUS TPUPOJITHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU ISl COBPEMEHHON ITMBUIIM3AIIUU:
oOecrieyeHus: HOBOI'O YpPOBHS PAa3BUTHSA MEAMIMHBI, CO3/aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh PECypCHbIE  MPOOJEMBI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTeH BBIXOJIa U3 TI00ATBHBIX AKOJOTHUECKUX MPOOIeM U
obecrieueHusT  mepexoja K  yCTOMUYMBOMY  Pa3BUTHIO,  PallMOHAJILHOMY
WCITIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIINIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAyYHOH T'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM IPaMOTHOCTH OOydaromuxcs, GopMHpPYyEMO
IPU U3y4YEeHUU OUOJIOTHH;

MOHMMAHHUE CYUIHOCTU METOJIOB IMO3HAHMS, UCMOJBb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH WCIOJL30BaTh TMOJIydaeMble 3HaHWS [JIs aHajdu3a |
OOBSICHEHUS SIBJICHUM OKPYXKAIOIIETO MUpPa U MPOUCXOJAIINX B HEM H3MEHEHUH,
yMEHHE JefaTh OOOCHOBAHHBIC 3aKJIOYCHHUSI HAa OCHOBE HAayyHbIX (PaKkToB U
MMEIOIIUXCS JAHHBIX C LIEJIbIO MOTYUYEHHS JOCTOBEPHBIX BBIBOJIOB;

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

OCO3HAHHUE IIEHHOCTH HAY4YHOW ESATEIbHOCTH, TOTOBHOCTb OCYIIECTBIISTH
MPOEKTHYIO U UCCIIEA0BATEIBCKYIO AEATEIbHOCTh NHIAUBUAYAJIBHO U B TPYMIIE;

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



MeTanpeaMeTHble pe3yJbTaThl

MeTaHpeI[MCTHBIG PE3YJIbTaTbl OCBOCHMU:A yqe6H0ro npeamMeTa «bunonorusy
BKIIIOYAIOT: 3HAYUMBIC JJIA Q)OpMHpOBaHI/ISI MHUPOBO33PCHUA 06yIIaI-0HII/IXCSI
MCKINCHUIITIMHAPHBIC (MG}KHPGILMCTHLIG) O6I_H€Hay‘-IHLIC IMOHATHUA, OTPAXAKOIIHNC
OCIOCTHOCTD HaquOﬁ KapTHUHbI MHpa U CHeI_[I/I(bI/IKy MCTOOOB ITIO3HAHMHA,
HCIIOJIB3YCMbBIX B CCTCCTBCHHBIX HAayKax (BeHIeCTBO, SHEPrus, sABJICHUC, IMPOLCCC,
CHCTCMaA, Hay"IHI)II\/’I q)aKT, IIPpUHOUII, TUIIOTE3d, 3aKOHOMCPHOCTb, 3aKOH, TCOpPHUA,
HCCICOAOBAHUC, H8,6J'IIOI[€HI/IC, HN3MCPCHHUC, OKCIICPUMCHT 151 z[pyme);
YHUBCPCAJIbHBIC y‘IG6HBIC I[eﬁCTBPIH (HOSHaBaTeJ'IBHBIe, KOMMYHUKATUBHBIC,

PETYJISTUBHBIE), o0ecrneunBaroIIne dbopmupoBanue (GYyHKIIMOHATHHON
TPaMOTHOCTH ¥  COLMAJbHOW KOMIIETEHIIMH OOYYaloUIuXcs; CIIOCOOHOCTD
oOyuarommxcs UCIIOJIb30BATh OCBOCHHBIE MEXIMCUUIUTMHAPHBIE,

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

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

MeTtanpenMeTHbIe PE3yJIbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU NMO03HABATEJIbHBIMH
AeCTBUSIMM:

1)0a3o0Bble JIOrHYecKUe 1eHCTBHUA:

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

UCIIOJIB30BaTh IPU OCBOCHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(pUKaIUU, 000OIICHUS ), PACKPBIBATH CMBICIT
OMOJIOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBATh
CBSI3U C IPYTUMH MTOHATUSAMH );

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

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

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

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



TAaKK€  NPOTUBOPEYMI  Pa3HOIO0  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

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

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

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

pa3BUBaTh KPEaTUBHOE MBIIICHUE NPU PELIEHUH KU3HEHHBIX IIPOOJIEM.

2)0a30Bbl€e HCCIIEI0BATEIbCKHE AeliCTBUS:

BJIa/IE€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENBCKON U MMPOCKTHON JESTEIBHOCTH,
HaBBIKAMM  pa3peuieHus: MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOJ0B PEHICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3INYHBIX METOJIOB ITO3HAHHSI;

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

(GopMUpPOBATh HAYUYHBIM TUI MBIIUICHUS, BIaJETh HAYYHONH TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMHU U METOJIAMY;

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

BBISIBIIATh NIPUYMHHO-CJIEACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HaXOAUThb APTYMEHTHI IS JI0Ka3aTeIbCTBA
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PELLICHHUS;

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

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

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

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

YMETh MHTETPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00J1acTei;

BBIJIBUTaTh HOBBIE WJEH, Mpejaratb OpUTHHAIbHBIE MOJIXOJbl M pEUICHUS,
CTaBUTh MPOOJIEMBI U 33/1a4H, JAOIYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) padora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUUHBIX HCTOYHHUKAX MH(OpMAIMU (TeKCTe Y4eOHOTO
nocoOusi, HAy4YHO-IOMYJISIPHOM JUTeparype, OHOJOTMYECKUX CIIOBapsiAX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3zax NaHHbIX, B WHTepHETE), aHaIU3upOBaATH



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

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

mpUOOpETaTh OIBIT KCIOJIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

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

UCTIONB30BaTh HAYUYHBIA S3BIK B KadecTBE CpEACTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOpPMYJIbl, ab0OpeBUATYpy, HOMEHKIATYpY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIuH,
nH(OPMAIMOHHON 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1)o01menne:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX cepax KM3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTE WJIM JMCKYCCUU TIO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJEHUSI OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIUNA JAPYTHX yYaCTHUKOB
JMaora Wik JUCKYCCUN);

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

BJIQJIETh PA3IMYHBIMU CHOCOOaMM OOIEHWS U B3aUMOJICHCTBUS, MMOHMMATH
HAMEPEHUS IPYTUX JIIOJICH, IPOSBIATh YBAKUTEIBHOE OTHOIIICHHE K COOECETHUKY
U B KOPPEKTHOU Gopme (hopMyIupoBaTh CBOM BO3PAKEHUS;

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

2)coBMeCTHaA 1eSITEJIbHOCTD:

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

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



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ IOCTHKEHUIO: COCTABIISITH IUIAH JEUCTBUM,
pacupenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KAauye€CTBO CBOEr0 BKJIAJa MU KaXJOTO YYaCTHUKA KOMAaHJIbl B
OOIIMii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHMBAaTh HUIEU C TO3ULUHAHA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEACHHE B Pa3JIMYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJiaieHre YHMBEPCAIbHBIMH PeryJasTUBHBIMU ACHCTBUSIMM:

1)camoopranusanus:

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

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

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

CaMOCTOATENILHO COCTABJISITH IUIaH  pPELICHUS MpoOJieMbl €  YUYETOM
UMEIOITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U IIPEATIOUTCHHIA;

JIaBaTh OLICHKY HOBBIM CHUTYalLMsIM;

paciupsATh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

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

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

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

2)CaMOKOHTPO.Ib:

JlaBaThb OLEHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JIESTEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LIEIAM;

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

YMEThb OLICHUBAThb PUCKU M CBOEBPEMEHHO NPUHUMATHh PEIICHUSA M0 MX
CHIKEHHIO;



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

3)npuHsiTHE ce0A U APYIrUX:

IPUHUMATH ce0sl, TOHUMasl CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBHl JAPYIMX IIPU AaHAIN3E pPeE3yJIbTaTOB
NEATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYTUX HA OLINOKU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IIpeaMeTHbIE pe3yabTaThI

[IpeameTHbIe pE3yNbTaThl OCBOCHHS COJEPKAHHUS Y4eOHOro mpeamera
«buonorusiy Ha yriayOJaEHHOM YpOBHE OPHEHTHPOBAHBI Ha OOECIECUYECHHE
npopunapHOro  oOyueHust  oOydaronuxcss  Ouojmoruu. OHHM  BKJIIOYAIOT:
cnenuduyeckue AJjisi OMOJOTUN HAy4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUIM 1O
OCBOCHHIO, UHTEPIPETAIMN U TIPEOOPa30BaAHUIO 3HAHUM, BUJBI JEATEILHOCTH IO
MOJIYYCHHUIO HOBBIX 3HAHUW U MX MPUMEHEHHUIO B PA3JIMYHBIX YUY€OHBIX, a TAKXKE B
pealbHBIX XWU3HEHHBIX cuTyauusx. l[IpenmeTHble pe3ynapTaThl MPEACTABICHBI IO
rojam U3y4yeHus.

[IpenMeTHbIe pe3yabTaThl OCBOCHUs ydueOHOro mpeameta «buonorus» B 10
Kjlacce NOTKHBI OTPAXKaTh:

chOpMHUPOBAHHOCTh 3HAHUM O MECT€ W POJM OHOJIOTHUH B CHCTEME
€CTEeCTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYUYHOM KapTUHBI MUpa, B
MO3HAHWUU  3aKOHOB TPUPOJBI W  pEIIeHHH TpobJieM  palmoHaJIBLHOTO
MIPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOCKHBIX YUEHBIX B Pa3BUTHE
OMOJIOTHH;

BJIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHWUW, KOTOpas  BKIJIIOYAET:
OCHOBOTIOJIAraloIre ONOJIOTUYECKUE TEPMUHBI W TOHATUS (KU3HB, KIIETKa,
OpraHu3M, MeTaboJiu3M, TOMEOCTa3, CaMOpPEryJISius, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT U Pa3BUTHE), OMOJOTHYECKUE TEOPUHU
(xnerounas Teopus T. llIBanna, M. llIneitnena, P. BupxoBa, xpomocomHasi Teopust
HacnenctBeHHocTn T. Moprana), yuenuss (H. WM. BaBumoBa — o meHTpax
MHOrooOpa3usi M  TNPOUCXOXKJICHUS  KYJIbTYPHBIX  pacTeHUM),  3aKOHBI
(eaHOOOpa3usi TOTOMKOB TEPBOIO TMOKOJICHMS, PACIICIUICHHS, YACTOTHI TaMer,
HE3aBUCUMOTO HacieaoBaHus [. MeHnaens, TOMOJOTHYECKUX pAJIOB B
HACJIEICTBEHHOM U3MEHYMBOCTH H. n. Basunoga), MIPUHLIHATIBL
(KOMIUIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMH METOJIaMH HAyYHOTO TO3HAHMS, HCIIOJIb3YEeMbIX B
OMOJIOTMYECKUX HUCCIEOBAHUSIX IKUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHUE,
HaOIIOICHNE, DKCTICPUMEHT);



YMEHHE BBIACIATH CYUIECTBEHHBIC MPU3HAKHN: BUPYCOB, KIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OaxTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpPraHOB pAaCTEHUl, JXUBOTHBIX, YEJOBEKAa, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOIIUX B OpraHU3Max PACTEHUH, KUBOTHBIX U YEJIOBEKAa, OMOJIOIMUECKHUX
IPOIIECCOB: 0OMEHA BeUIeCTB (MeTab0IM3M), MPEBPAILICHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepOoTPOPHOro TUIIOB MUTAHUS, GOTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, M€H03a, raMeTorenes3a, SMOpUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHA,
pPa3MHOXKEHHUS,  HMHJIMBUIYAJILHOTO  Pa3BUTUS ~ OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEHCTBHSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBAaTh B3aMMOCBSI3M MEXAYy OPraHOMJAMHU KIETKH M UX
(GYHKIUSAMHU, CTPOCHHMEM KJIETOK pa3HBIX TKaHEH M WX (QYHKIUAMH, MEXITY
OpraHaMd U CHCTEMaMU OpraHOB Yy pPAacCTEHMMH, >KMBOTHBIX M 4YEJIOBEKa U UX
GYHKIUSAMHU, MEXAYy CHCTEMaMH OPraHoB M MX (QYHKIMSIMH, MEXIy >STanamu
oOMeHa BeIIEeCTB, dTallaMU KJIETOYHOTO IMKJIA U )KU3HEHHBIX I[IUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHs, T€HOTHUIOM U (EHOTHIOM, (DEHOTUIIOM H
(dbaxkTOopamu cpenbl OOUTaHUS;

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

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIIME AapTyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEeMaTUYECKUX IPYyIII;

yMEHHE peniaTb OMOJIOTUYECKUE 33]Ja4H, BBISBISATh TPUUMHHO-CIIEICTBEHHBIE
CBSI3U MEXY UCCIIEyEeMbIMU OMOJIOTMYECKUMHU MIPOLIECCaMU U SBJICHUSIMU, 1€TaTh
BBIBOJIbI U TTPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

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

YMEHHE BBIIBUraTh TUIOTE3bl, MPOBEPATh MX SKCIEPUMEHTAIBHBIMU
cpencTBamMu, (GOpMyIUpys Ledb WCCIEIOBAHMS, AaHAJU3UPOBATH IMOJYYCHHBIC
pe3yNbTaThI U A€NIaTh BBIBOJIBL;

YMEHHE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIOrHw,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3ze LIKOJIbHBIX HAay4HbBIX OOILECTB, U
nyOJIMYHO  TPEICTaBISATh  MOJYYEHHBbIE  pe3ysNbTaThl Ha  YYEHHYECKHX
KOH(epeHusx;

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



YMEHHE OCYIIECTBIATh OCO3HAHHBIM BBIOOp Oymymiedl mnpodecCuoHaTbLHON
JESATCIIBHOCTH B 00JIACTH OWOJIOTMH, MEIHMIIMHBI, OMOTEXHOJOTHH, BETCPUHAPHH,
CEJIbCKOTO XO3SMCTBA, MUIIEBON MPOMBIINIJICHHOCTH, YIIyOISTh O3HABATCIIHHBIHN
UHTEpEC, HANPaBJICHHBIA Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOIICH Mpodeccuu u
IPOJIOJDKCHHE  OHOJIOTMYECKOT0  O0pa3oBaHKMs B OPraHU3ALUAX  CPEIAHErO
po(eCCHOHATEHOTO U BHICIIETO 00pa30BaHUAI.

[IpeameTHble pe3ysbTaThl OCBOECHUS yueOHOro npeamera «buonorus» B 11
K1acce NOJIKHBI OTPaKAaTh:

cOPMHPOBAHHOCTh, 3HAHUA O MECT€ W POJM OWOJIOTHH B CHCTEME
€CTECTBEHHBIX HAayK, B ()OPMHUPOBAHMH COBPEMEHHOM €CTECTBEHHO-HAy4YHOU
KapTUHBl MHpa, B IO3HAHWU 3aKOHOB NPUPOJBI M PEIICHUU SKOJIOTHMUECKHUX
npo0bjieM 4YeloBeYecTBa, a TaKXKe B PEIICEHUH BOINPOCOB PALMOHAIBHOIO
IPUPOIOTIONB30BAHUS, U B ()OPMUPOBAHUN [IEHHOCTHOTO OTHOIICHHS K TIPUPO/IE,
OOIIECTBY, YEJIIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHH;

YMEHHE BJaJETh CHUCTEMOM OMONOIMUYECKHUX 3HAHHUW, KOTOpas BKIOYAeT
ONpeNieNeHUs] U TOHMMAaHUE CYUIHOCTHM OCHOBOIIOJIAralolMX OHOJIOTMYECKUX
TEPMUHOB M MOHATHM (BHI, 3KOCUCTeMa, Ouocdepa), OHOIOrMUYECKUE TEOpUU
(3BomronronHas teopust Y. J[apBuHA, CHHTETUYECKAs TEOPHs SBOJIIOLIMH), YUCHHUS
(A. H. CesepiioBa — 0 myTsx u HampasieHusx sBoitonuu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus J[x. Xapaum u B. BaiinOepra,
3apoapiieBoro cxojacrea K. M. bopa), mpaBuna (munumyma HO. JlubOuxa,
HKOJIOTUYECKON MHpaMUbl 3HEpruM), rumnoressl (rumore3a «vupa PHK» V.
['unGepra);

yMEHHE  BJaJE€Th  OCHOBHBIMH  METOJAAMHM  HAYyYHOTO  IO3HaHWS,
UCIOJIb3YEMBIMU B OMOJIOTHYECKUX UCCIIEIOBAHUSIX KUBBIX 00BEKTOB M SKOCUCTEM
(onucaHue, u3MepeHue, HaOJIOJEHHE, SKCIIEPUMEHT), CIOCOOAMM BBISIBICHUS U
OLIEHKH aHTPOIOTEHHBIX U3MEHEHUH B PUPOJIE;

YMEHUE BBIICHATh CYIIECTBEHHbIE NPHU3HAKH: BHJIOB, OHMOT€OLEHO30B,
IKOCUCTEM M Omocdepbl, CTAOMIM3UPYIOMIETO, ABMXXYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOT'O otOopa, AJITONaTPUYECKOIO u CUMIaTPUYECKOTO
BUI000pa30BaHusl, BIUSHUS JBIKYIIUX CHJI DBOJIIONUY HAa TEHO(MOH]I TIOMYJIALNH,
MPUCIIOCOOJICHHOCTH OPraHu3MOB K cpelie OOMTaHMsI, YepeJOBaHUsl HAIllpaBJICHUN
HBOJIIOLIUU, KPYTOBOPOTA BEIIECTB U MMOTOKA YHEPTUH B 3KOCHUCTEMAX;

YMEHHE YCTaHABJIMBATh B3aUMOCBI3M MEXKAYy MPOLECCAMH SBOJIOIHH,
JBIKYIIUMH CHUJIAMH aHTPOIIOTE€HE3a, KOMIOHEHTAMHU Pa3JIMYHBIX SKOCHUCTEM U
MPUCTIOCOOICHUSIMHA K HUM OPTaHU3MOB;

YMEHHE  BBISABIATH  OTJIMYUTENIbHBIE  TPU3HAKH  JKUBBIX  CHUCTEM,
IPUCIIOCOOICHHOCTh BUAOB K cpele OOuTaHus, aOMOTHYECKUX M OHOTHYECKHUX



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

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

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

YMEHHUE BBIMOJIHATh JTA0OPATOPHBIE W TPAKTUYECKUE PaOOTHI, COOIIOIATH
MpaBuiia Mpu padboTe ¢ yueOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

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

YMEHHE Yy4YacTBOBaTh B y4E€OHO-MCCIIEIOBATEIILCKOM paboTe Mo OMOJIOTHH,
OKOJIOTUU W MEIWIIMHE, NMPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOJMYHO  TPEACTaBIATh  MOJYYEHHBbIE  PE3yJIbTaTbl HAa  YUYEHUYECKHX
KOH(epeHIusX;

yMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHUHN JKU3HU, YEIOBEKA
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUIX M CIOCO0axX MpeaoTBpaICHUS
ri100aabHbIX M3MEHEHUH B Onocdepe;

yMEHHUE OCYIIECTBIIATh OCO3HAHHBIA BBHIOOp Oyayliel mpodeccuoHaTbHON
NESATEILHOCTH B 00JIaCTH OMOJIOTUH, SKOJIOTHUU, TPUPOIOTIOIH30BAHMSI, MEAUIINHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBITIUICHHOCTH, YTIIYOJIATh TIO3HABATEIbHBI WHTEpPEC, HaIMpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccu U MPOAOHKCHHE
OMOJOTUYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATBHOTO U
BBICIIIETO0 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

KoumnuectBo yacos HUcnosb3oBanue
DJIeKTPOHHbIE 000pVI0BaAHNS
Ne HaunmenoBanmue K — P ) pyA T
M (PpoBbIC neHTpa «louka
n/ pa3fieJioB U TeEM B (mpogopnen Kourpoubnble IIpakTuyeckn 0BpazoBaTeNbHBIe P
cero i ocTay»
n NporpaMmmasl TalHOHHBIN padoTbI e padoThl P
KOMIIOHEHT) pecypcehl ’
TOMKA VWpoCTA
\
1 buoiorus kak Hayka 1
Mukpockon
b pPOBOH;
JKuBsble cucteMbl U Pp ’
2 2 MUKpOTpenapaThl
UX U3y4YCHHE
Pa3HBIX THUIIOB
KJIETOK.
Mukpockon
U (pPOBOI;
3 buonorus kneTku 2 1 0.5 MUKpOIIpenaparsl
MHUKPOCOM,
XpPOMOCOM.
4 Xumnueckas 10 1 1 Hudposoii
OpraHu3aIus KJIEeTKU MHUKPOCKOII
Mukpockon
(G pOBOH;
Crpoenue u dp ;
5 8 2 MUKpOIIpenapaThl
(YHKINU KIETKU .
KJIETOK pAaCTEHMI,
JKUBOTHBIX.
6 OOMeH BemecTB 1 9 1 | Jlabopamopnas
MpEBpaIlCHUE paooma«Vccnenosa




SHCPTHUU B KIICTKEC

HHUe (OoTOCHHTE32
pacTeHuin».
(mmudpoBas

nabopartopus Releon

C TaTYNKaMU
OCBEIICHHOCTH
(oxpyxkaroliero
CBETA),
TeMIepaTypsl,
KHCIIOpo/a U
YIIJIEKHCIIOTO Ta3a,

CTEKJISIHHBIN
KOJIOKOJI,
HeOOoJIbIII0e
JIOMaIlTHee
pacTeHue)
HacnenctBennas
7 uHpopManus I/I 9 0.5
peanu3zauus e€ B
KJIETKE
g JKu3HeHHBI UK 6 1 Iudposoii
KJIETKH MHUKPOCKOII
Ctpoenue u Hudposoit
9 byHKIMHA 17 1.5 MHKPOCKOII
OpraHU3MOB
PazmHoxenue u
10 pa3BuTHe 8 1.5
OpraHU3MOB
11 I'enernka — Hayka o 2 0.5 [udposoii MEKpOCKOT




HaCJICACTBCHHOCTHU U

W3MEHUYUBOCTH
OpraHU3MOB
3aKOHOMEPHOCTH
12 p 10 1
HACJIECTBEHHOCTH
3aKOHOMEPHOCTHU
13 p 6 1
W3MEHUYUBOCTH
14 I'enernka yeaoBeka 3 0.5
Cenexuus
15 4 1
OpraHU3MOB
Buorexuonorus u
16 CHUHTETHYECKAs 4
ouosorus
17 PesepBHoe Bpems 1
O0111ee KOJIMYECTBO YaCOB
102 13

0 MPOrpaMMme




11 KIIACC

KoauuecTBO 4acoB Hcnoan3oBanue
DJIeKTPOHHbIE 000pYy10BaAHHS
HaunmenoBanmue NK py
Ne (npocopuen (undpossre) uentpa «Touka
pa3esioB U TeM Koutpoasubie IIpakTuyeckue
NPOrpamMMbl paéoThI padoThbI
KOMIIOHEHT) ecypent ’
TOUKA VW poCTA
L
3apoxxaeHUE U Hudposoii
pa3BuTHe MHUKPOCKOII
3BOIIOIMOHHBIX 4
MPEJCTaBICHUH B
OuoJiorun
MuxkposBoronus u
P 14 1 2
e€ pe3yJIbTaThl
MakposBontonus u 6 )
€€ pe3yapTarThl
IIpoucxoxaenue u
pa3BUTHE KU3HU Ha 15 1 1 1.5
3emite
ndpoBoit
IIpoucxoxnenue Ludpp
MHUKPOCKOII,
4eJI0BeKa — 10 1 1
aTpororeres MHUKpOTIpenaparsl
KJIETOK W TKaHel
Oxonorus —
HayKa o
B3aMMOOTHOIITECHHUS 3 1 0.5

X OpraHu3MoOB U
HagOpraHu3MCHHbI




X CUCTEM C
OKpYXaroIei
cpenoit

Opranu3msl 1
cpena oouTaHus

DKOJIOrHs BUIOB U
MOMYJISUNA
DKonorus
COOOILIECTB.
DKOIOTrHYeCKHue
CHCTEMBI

12

1.5

0.5

0.5

10

buocdepa —
rjio0ajgpHas
3KOCUCTEMA

11

YenoBek u
OKpY’KaroIas
cpena

12

PesepBHOE Bpems

O0111ee KOJIMYECTBO YaCOB

10 TPOrpaMMe

102

7.5




IHOYPOYHOE IINTAHUPOBAHHUE

10 KITACC

n/n

Tema ypoka

buonorus kak koMIjieKcHas HayKa U
KaK 9aCTb COBPEMCHHOI'O O6IJ_ICCTB8.

Bcero

KoauuecTBO 4acoB

MK

(mpodopuent  KoHTpoOJIBbHBIE
AIMOHHBIH padoThbI
KOMIIOHEHT)

IIpakTHYeckue
padoThI

JlaTa
U3yYCHUS

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

JKuBrle cucTeEMBI U UX CBOMCTBA

ypOBHeBaﬂ OpraHu3anus )KUBbIX
CUCTEM

HcTopust OTKPBITHS U U3YYEHUS
kietku. Kinetounas teopust

MeTo/1bl MOJNIEKYJISIPHOM U KJIIETOYHOU
ouonorun. [Ipaktuueckas pabora
«3yueHne MeTo10B KIETOYHOMN
Ouosioruu (xpomarorpagus,
anekTpoopes, tupdhepeHuanbHoe
LHEHTPUPYTHPOBAHUE,
[TLIP)»(npodopreHTALHOHHBIH
KOMIIOHEHT)

XMMHUYECKUNCOCTABKIIETKHA

0.5

MI/IHepaJ'ILHBIe BEIIECTBA KIJIICTKHU, UX
Ouosoruyeckas poib

Opranuyeckue BeliecTBa KIETKH —
6enxu. JlabopaTopHas pabora
«ObHapyxeHue 6EIKOB C ITOMOIIIBIO

0.5




Ka4C€CTBCHHBIX peaKuHﬁ»

CaoiicTBa, Knaccupukanys u GyHKIUN
0esKoB

10

11

Oprann4ecKreBeleCTBAKIETKH —
YIJIEBOJIBI
OpraHnyecKkHeBeneCTBAKICTKH —
TN B

12

Hyxnennosslie kucnorsl. JJHK u PHK.
JlaGopatopHnas pabora «lccnenoBanue
HYKJIEMHOBBIX KHCJIOT, BBIJICIICHHBIX U3
KJIETOK Pa3JIMYHbIX OPraHU3MOB)

0.5

13

Crpoenne u pynkuun ATO. [pyrue
nykieosuarpudocdarsr (HTD)

14

Cexsenuponanue JIHK. MeTo b
T€HOMUKH, TPAHCKPUIITOMUKH,
MIPOTEOMUKHU. METOIbI CTPYKTYPHOU
ouosoruu. (mpo¢opueHTANUOHHBIN
KOMIIOHEHT)

15

16

KontponsHas padora Nel

THUIIBIKIIETOK.
[IpokapuoTnyeckaskiieTka

17

CtpoeHue 3yKapruOTHYECKON KIICTKH.
[IpakTuueckas pabora «13yuenue
CBOMCTB KJIETOUHOI MEMOpaHbI»

0.5

18

19

[ToBepXHOCTHBIMANIAPATKIETKH

OnxHoMeMOpaHHbBIE OPTaHOWIBI
kietku. [IpakTrueckas pabota
«3yueHue NBUKEHUS ITUTOIIIa3MbI B
PACTHTENHHBIX KIETKAX)»

0.5




20

21
22

[TosryaBTOHOMHBIE OPTaHOMIbI KIETKH:
MHUTOXOH/IPUH, TUTACTHIBL.
Jlaboparopuas padota «VccienoBanue
TUIa3MOJIM3a U JICTIIa3MOJIU3a B
PACTUTCIIBHBIX KJICTKAX»

HemeMOpaHHbIeOpraHOUIBIKIETKH

Crpoenue u pyHKIUHUSAAPA

0.5

23

24

CpaBHUTEbHAS XapaKTEPUCTHKA
KJIETOK dykapuoT. JlaboparopHast
pabota «M3ydeHne cTpoeHUs KIETOK
PAa3JIMIHBIX OPraHU3MOB)

AcCCUMUIISILINS U TUCCUMMIISIIUS —
JIB€ CTOPOHBI MeTaboau3Ma. Turbl
obmena BemiecTB. JlabopaTopHast
pabota «3y4yeHre KaTaTuTHICCKON
AKTUBHOCTH (PEPMEHTOB (Ha MpUMeEpE
aMUJIa3bl WM KaTanas3bl)»

0.5

25

DepMEHTaTUBHBIN XapaKTep peakLui
KJIETOYHOTO METaboIn3Ma.
JlabopaTtopHas pabota «M3yuenue
(epMEHTAaTUBHOTO paclIeTICHUs
MEPOKCHJIAa BOJIOPO/A B PACTUTEIBHBIX
U )KMBOTHBIX KJIETKaX»

0.5

26

27

benku-akTuBaTopbl U OeNKu-
MHTHOUTOPBI

ABTOTpO(HBINTHIIOOMEHABEIIECTB

28

29

dorocuntes

XemocunTes. JlabopaTopHas pabora
«CpaBHeHHe npolieccoB (poTOoCHHTE3A
Y XeMOCHHTE3a»

0.5




30

31

32

AHa’poOHbBIE OpraHu3Mbl. Buib
opoxenus. JlaboparopHas pabora
«CpaBHEHHE TTPOIIECCOB OPOKEHUS U
TIBIXQHHS

AspoOHBIE OpraHU3MbI. DTaIlbl
SHEPreTHYecKoro ooMeHa

DHeprus MEeMOpPaHHOTO TPaIUCHTA
npotoHoB. CuHTe3 AT®: paboTa
npotoHHON AT®-cunTa3bl. Peakunu
MaTPUYHOTO CHHTE3A.

33

34

35

KonTponbnas padorta Ne2

Tpanckpunius — MaTpUYHBINA CHHTE3
PHK

Tpancnsuus U €€ 3Tarbl

36

37

Konnposanue amunokucnot. Pois
pudocom B OmocuHTe3€e Oenka
Opranu3anus TeHOMa y IpOKapuoT U
9YKapHoT

38

MonekyJiapHbIe MEXaHU3MBbI
AKCIPECCUU TEHOB y 9YKApUOT

39

Bupycbl — BHEKJIETOUHbBIE (OPMBI
’)KH3HU U 00JIUTraTHBIE Imapa3unThl.
[IpakTuueckas pabora «Co3nanue
MOJIETTH BUPYCa»

0.5

40

41

BupycHple 3a001eBaHus YeI0BEKa,
YKUBOTHBIX,
pacreHui(nmpogopueHTANNOHHbII
KOMIIOHEHT)

Hanorexnonoruu B OMOJIOTHH U




MeauiHe(nmpogopueHTAMOHHbII
KOMIIOHEHT)

42 JKU3HEHHBINIIUKIIKIIETKU

43 Marpuunsiicunares JJHK
Xpomocomsl. JITaboparopHas paboTa

44 «3yueHne XxpoMOCOM Ha FTOTOBBIX 0.5
MHUKpOTpenaparax»

45 JleneHUeKIeTKM — MHTO3
Tuns! knetok. Kapuokunes u
nuTokuHes. JJaboparopHas padora

46 «Habnronenne MuTO3a B KIIETKaX 0.5
KOHYMKA KOpEIIKa JIyKa (Ha FOTOBBIX
MUKpOIpenaparax)»

47 KonTponbnas paborta Ne3

43 Peryssinus :KU3HEHHOTO UK
kJ1eTOK.OpranusM Kak eJuHOE LEN0e

49 Txanu pactenuii. JlaboparopHas 0.5
pabora «M3yueHnue TkaHe pacTeHUI» '
TkaHu )KMBOTHBIX U Y€JIOBEKA.

50 JlaGopatopHnas pabora «3yuenue 0.5
TKaHEW )KUBOTHBIX)
Opraunbl. CucTeMbl OpraHoB.

51 JlaGopatopHnas pabota «3yuenue 0.5
OpraHOB IIBETKOBOT'O PAaCTEHUS

52 Omnoparenaopranu3mMoB

53 JIBM)KEHUEOPTraHU3MOB

54 [InranneoprannzMoB

55 [TuTaHue MO3BOHOYHBIX KHBOTHBIX.

HI/IHleBapI/ITeJ'II)HaSI CHUCTEMaA YCIIOBEKa




56

JIpIXaHuEeOPraHM3MOB

I[BIX&HI/IG IIO3BOHOYHBIX )XUBOTHBIX U

57
YeJI0BEKa

58 TpaHcnopTBeleECTB y OPraHU3MOB

59 KpoBeHocHas cucrema 03BOHOYHBIX
KHUBOTHBIX U Y€JIOBEKa

60 Boiaenenue y opranu3smMos

61 3amura y OopraHu3MoB
NMmyHHas cuctema

62 yesoBeKa(npogopreHTaMOHHBIH
KOMIIOHEHT)

63 Pa3znpaxxumocTs 1 peryssiuus y
OpraHHU3MOB
I'ymopanbHast peryasuus u

64 9H/IOKPUHHAS CUCTEMa KUBOTHBIX U
YesioBeKa

65 DOpMBIPa3MHOKEHUAOPTaHU3MOB

66 [TonoBoepazmMHOKEHNE

67 Metio3
I'ameTorenes. OOpa3zoBanue u
pa3BUTHE MOJIOBBIX KJIETOK.

68 JlabopaTtopHas paborta «M3yuenue 0.5
CTPOEHUS TIOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIpErapaTax»»

69 NnauBuayanbHOEpa3BUTHEOPTAHU3MO
B — OHTOTI'€HE3

70 3akJiazika OpraHoB ¥ TKaHEeH U3
3apO/IBIIIEBbIX JIUCTKOB

71 Poct 1 pa3BuTHE 5KUBOTHBIX. 0.5




72

JlabGopaTtopHas pabota «BrisBiieHne
MIPU3HAKOB CXOJICTBA 3apOIbIIICH
IIO3BOHOYHBIX KUBOTHBIX»

KontponbHas padota No4

0.5

73

Hctopust cTaHOBIEHHUS U pa3BUTUSA
TEHETHKH KaK
Hayku(mpogoprueHTAMOHHBII
KOMIIOHEHT)

74

OCHOBHBIE ITOHSITHUSA U CUMBOJIBI
reHetuku. Jlaboparopnas pabora
«/Ipo3otduna kak 00BEKT
TCHCTUYCCKUX I/ICCHGI[OBaHI/Iﬁ))

0.5

75

3aKOHOMEPHOCTH Hacle10BaHMs
MpU3HAKOB. MOHOTHOpHIHOE
ckpemuBanue. [Ipaktuueckaspadbora
"N3yueHunepe3ynbTaTOBMOHOTHOPHIHO
TOCKpEIIMBaHus y Apo30Puiibl"

0.5

76

77

]_II/ITOJ'IOFI/IIIGCKI/I COCHOBBIMOHOT'H 6pI/I,[[
HOT'OCKpCIIUBAHUA

AHaJ'II/I3I/Ipy10H_ICCCerIJ_II/IBaHI/IC.
HeHOJ'IHOCI[OMI/IHI/IpOBaHI/IC

78

JuruOpuHoe CKpemuBaHue.
[IpakTuueckas pabora «M3yuenue
Pe3yJIbTaTOB TUTUOPUIHOTO
CKpEUIMBaHUS Y AP030(PUiIbn

0.5

79

80

[{uTonornyeckneoCHOBLLIUTUOPHHOT
OCKpEILIMBaHUSA

CI_ICHJ'ICHHOCHaCJ'IeI[OBaHI/IerI/ISHaKOB

[S—

81

XPOMOCOMHAsITEOPHUSIHACIICICTBEHHOC




™

82

T'eneTukamnona

&3

84

I'enoTun Kak 1ENOCTHAS CUCTEMA.
I'eneTndeckuii KOHTPOJIb Pa3BUTHUSA
pacTeHul, )KUBOTHBIX U YEJIOBEKA.

KontponbHas padota Ne5

85

N3MeHuYnBOCTD NMpU3HAKOB. Bl
U3MEHUYHUBOCTH

86

87

88

MoaudukarmoHHass K3MEHYUBOCTh

BapuanvoHHbII psia U BapUaLlMOHHAS
kpuBas. JlaboparopHas pabora
«HMccnenoBanue 3aKOHOMEPHOCTEN
MOJIU(UKAMOHHONW U3MEHUUBOCTH.
ITocTpoeHneBapuaiuOHHOTOpsIa U
BAPUALIMOHHOMKPUBOI»

I'eHOTHIINYECKASIU3MEHUYNBOCTb.
KomMOnHaTHBHASM3MEHYNBOCTD

0.5

89

MyTannoHHast U3MEHYHUBOCTb.
[IpakTnueckas padbora «MyTtauuu y
po30( Bl (Ha TOTOBBIX
MHUKpOIIpernapaTax)»

0.5

90

3aKOHOMEPHOCTH MYTaIllHOHHOTO
nporiecca. DIMUTCHETHKA U
SIMUT'€HOMUKA

91

92

I'enetuka uenoBeka. [IpakTudeckas
pabora «CocTaBieHre U aHAIHN3
POIOCIOBHOI

MeTtoasl METUITMHCKOUTEHETUKHA

0.5

93

3HayeHne MEIUIIMHCKON TCHETUKHU B




94

95

96

MPEAOTBPALICHUY U JICUEHUH
TreHeTUYECKUX 3a00JIeBaHMI
yesnoBeka(npogopueHTAIHOHHBI
KOMIIOHEHT)

OCHOBHBIE TIOHSTHS CEJICKIIHH.
JlaGopaTtopHas paborta «3yueHue
COPTOB KYJbTYPHBIX PaCTCHUN U
MOPOJI TOMAIITHUX KUBOTHBIX)»

MeToibl ceNneKIIMOHHON paboThI.
JlaboparopHas padota «3ydenue
METOIOB CEJICKIIUU PACTCHUI

JIOCTHKEHHMSI CEJIEKIIUU PACTEHUN U

KUBOTHBIX. [IpakTHueckaspadbora
«IIpuBUBKapacTeHUI»

0.5

0.5

97

98

99

KonTponbnas padorta Neb

. buoTexHonorus kak Hayka u OTpacib
npousBojicTBa. [IpakTuueckas pabora
«M3yueHue 0ObEKTOB
OHMOTEXHOJIOTHIY

OcHOBHBIEHAPABIEHUSICUHTETUYECKO
nounooruu

0.5

100

101

102

XpOMOCOMHas U TeHHAssUHKEHEepUs
MenuHCKHeOHOTEXHOIOT U
(mpo¢opueHTANMOHHbII
KOMIIOHEHT)

PesepsHblii ypok. [loBTopenue,
000011IeHNEe, CHCTEMATH3AIMS 3SHAHUH

OO011ee KOIMYECTBO YaCOB MO MIPOrpamMme

102

13.5




n/n

Tema ypoka

11 KIIACC

KoanuecTBo 4acoB

Bcero

(npoopueHTanmo

IIK

KoHTpoJbHbIe

HHBIH padoThI

KOMIIOHEHT)

IIpakTHYeckue
padoThI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

DBoJIIOLIMOHHAs Teopust Y.
JapBuHa

JIBUXKyI1IME CUITbI 3BOJIIOLIMI
BUa0B 110 Y. JlapBuny

Boprba 3a cymecTBoBanue,
€CTECTBEHHBIN U UCKYCCTBEHHBIN
oT0op

@opMHUpPOBAaHNE CUHTETUYECKON
TEOPHUH 3BOJIIOLIUU

DTanbl H3BOIIOIMOHHOTO
rpolriecca: MUKPO3BOJIIOIUS U
MaKpO3BOIIOLUS

[Tomynsius — snemMeHTapHas
€AMHUIIA IBOJIIOIIUN

3aKOH FeHETHYECKOTO PAaBHOBECHS
JIx. Xapau, B. Baita6epra.
JlabopaTtopHnas pabota
«BbIsBIICHUE U3MECHUHUBOCTH Y
ocoOei 0JTHOTO BUIA»

0.5

DneMeHTapHbIe (PaKTOPHI
IBOJIIOIIH




B¢ ekt ocnoBarenst. dpdexr
OyTBUIOYHOT'O T'OPJIBIIIKA

10

11

12

13

14

Murpaunu. M3onaumuun
MOMYJISAIMI: reorpaduyaeckas,
OHoIornyecKas

EcrecTBennblii 0TOOpD —
HaAMpPaBIAOMUN (HaKTOp
3BOJIIOLIUU

[TostoBoit 0TOOP

[TprcnocoOIeHHOCTh OPraHU3MOB
KaK pe3yJIbTaT MUKPO3BOJIIOIIHH.
Jlaboparopuas pabora «/3ydeHne
apoMop(h030B ¥ HINOAAATITAIIUH Y
pacTeHUH U KUBOTHBIX»

[Tpumepsl npucnocobaeHu y
OpraHu3MoOB: Mop(dosiornyeckue,
¢bu3nonoruyeckue,
OMOXHUMHYECKHE, IOBEIECHUYECKHUE.
JlaGopaTtopHnast pabota
«IIpucnocobseHuss opraHu3MoB U
WX OTHOCHUTEIbHAS
1[e1eCO000Pa3HOCTh)»

0.5

0.5

15

Bun, ero kputepuu u CTPyKTypa.
JlabopaTtopHnas pabota
«CpaBHeHHE BUIO0B IO
MOp(}oTOrHIecKOMy KPUTEPHIO)

0.5

16

CrpykTtypa Buza




17

Bupnoobpa3oBanue kak pe3yibTar
MUKPOIBOIIOIUH

18

Kontponbnas pabora Nel

19

CBs13b MUKPO3BOJIIOLUH U
SIUAECMUOJIOTHH.
Makpo3BosTtonLHus.
[TaneoHTOIOrHYECKNE METOIbI
W3YYECHHUSI SBOIOINH

20

buoreorpaduyeckue MeTobI
W3YYCHHS SBOTIOIIUN

21

DOMOpHOIOTHYECKHE U
CPaBHUTEIHLHO-MOP(OJIOTHUECKHIE
METO/BI H3YUYCHHUS IBOIFOIHN
(npogpopuenmayuonnwiit
KOMNOHEeHm)

22

MonekynspHO-TeHETUUECKHE,
OMOXMMHYECKHUE U
MaTeMaTUIeCKHE METOIbI
W3YyUYEeHUs SBOJIOIUN
(npoghopuenmayuonnsiii
KOMNOHEHm)

23

24

25

OO6mme 3aKOHOMEPHOCTH
SBOJIIOLIHHA

AnanTuBHAs paguarus.
HepaBHoMepHOCTH TEMIIOB
SBOJIIOIUHU

HayLIHLIC TUITIOTE3bI
MPOUCXOKACHUA KU3HU HA 3emite




26

I[OHay‘IHBIe MMpEaACTaBJICHUA O
3apOXKACHUU KU3HU

27

28

OcHOBHBIE 3Tarbl
HEOPraHUYECKOU IBOIOLIMU

I'nnote3sl 3apOKACHUA )KU3HU

29

Ucrtopus 3emiin 1 MeTobI €€
usydenwus. JlaboparopHas pabora
«M3y4enue u onrcanue
HCKOIIA€MBIX OCTATKOB JIPEBHHUX
OpraHU3MOB)

0.5

30

31

32

33

34

HauvanbHbie 3Tambl OpFaHquCKOﬁ
9BOJJIOIIMH

DBOJIOUS 2YKapHOT

OCHOBHBIE 3TaIbl HBOJIOLMH
PacTUTENILHOTO MUpA.
[IpakTnueckas padora «M3yuenue
0COOEHHOCTEH CTpOeHU
pacTeHMil pa3HBIX OTIEIOBY

OCHOBHBIE TaIlbI 9BOJIOINH
JKUBOTHOI'O MHpa

OBOJIIOLMS )KUBOTHBIX.
[TpakTuyeckas padora «M3ydyeHue
0CcOOEHHOCTEH CTpOeHUS
[I03BOHOYHBIX KHUBOTHBIX)»

0.5

0.5

35

Passurue xu3Hu Ha 3eMie 110
3paM U TIepUoIaM




36

MaccoBble BBIMUPAHUS —
9KOJIOTUYECKUE KPU3HChI
IPOILIOTrO

37

CoBpeMeHHBIN IKOJTOTHYECKUI
KPHU3HUC, €ro 0COOEHHOCTH
(npogpopuenmavuonnsiii
KOMNnOHeHm)

38

CoBpeMeHHas cuctema
OPTaHUYECKOTO MPOIILIOTO.
OCHOBHBIE CUCTEMATHYECKHE
IPYIIIBI OPraHu3MOB

39

KonTponbnas padora No2

40

41

42

43

44

AHTpOIIOJIOTHUSI — HayKa O
4eJI0BEKe

PazButue npencrasienuii o
MIPOUCXO0XKIECHUU YEI0BEKa

Mecto yenoBeka B CUCTEME
OpPraHUYeCcKOro Mupa.
JlaGopatopHnas pabora «3yuenue
O0COOEHHOCTEN CTPOEHUS CKeIleTa
YeJIOBEKa, CBS3aHHBIX C
TIPSIMOXOKIICHAEMY

JIBHOKyIIIME CHIIBI aHTPOIIOTEHE3a

CooTHOIIEHME OUOJIOTHYECKUX U
COLIMATILHBIX (PaKTOPOB B
aHTPOTIOTCHE3e

0.5




45

46

OcCHOBHBIE CTaIMM AHTPOIIOTEHE3a

[Taneoreneruka u
najieoreHoMuka(npoghopuenmay,
UOHHBLIL KOMHOHEHM)

47

DBOJIOIUS COBPEMEHHOIO
YeJIoBeKa

48

UenoBeyeckue packl.
[IpaxTuueckas padora «13yuenue
AKOJIOTMYECKUX alanTalui
YEJIOBEKa»

0.5

49

50

MexaucIuIIMHAPHBIC METO IbI
AHTPOIIOJIOTUHU

3apokJeHUE U pa3BUTHE
9KOJIOTUU

51

52

KonTponbhas padora Ne3

3HaueHHne SKOJIOTUUECKUX 3HAHUHT
JUIS 4elloBeKa
(npoghopuenmayuonnwiii
KOMROHEHm)

0.5

53

MeTobI DKOJIOTHH.
Jlabopartopnast pabora «M3yuenue
METOJIOB IKOJIOTUIECKUX
UCCIIeIOBaHMI. DKOJOTHYECKHE
(bakTopsl

54

Abunotnyeckue pakropsl. CBeT
KaK PKOJOTHYECKUIA (PaKTop.
Jlaboparopnas pabota

0.5




«BpIsiBIEHNE TPUCTIOCOOICHUIA
OPraHU3MOB K BIIUSHUIO CBETa»

AbunoTtnueckue GpakTopsbl.
Temneparypa Kak SKOJIOTHYSCKUN
dakrop. JlaboparopHast pabora

55 . 0.5
«BpIsiBIEHNE TPUCTIOCOOICHUIA
OpPraHU3MOB K BIHUSIHUIO
TEMIEPATyPb»
AbuoTtnueckue GpakTopbl.
Bi1a’kHOCTB Kak 3KOJIOrH4eCKUi
56 dakrop. JlaboparopHast pabora 0.5
«AHaTOMHYECKHE 0COOEHHOCTH '
pacTeHuii U3 pa3HbIX MECT
oOuTaHUS
57 Cpensl 06uTaHUsI OPTaHU3MOB
58 buonoruueckue puTMbl
59 KuzneHHble GOPMBI OPraHU3MOB
60 buotnueckue hakTopsl
3HavyeHne OMOTUYECKUX
61 B3aNMOJECHUCTBUH s
CYIIIECTBOBAHUS OPTaHU3MOB B
cpene oOuTaHus
6 DKOJIOTHYECKHE XapaKTePUCTUKU
TIOITYJISIIIAT
63 OcCHOBHbIE TIOKA3aTeNN

NomyJsinuu: YuCJICHHOCTD,




IJIOTHOCTb, BO3PACTHAS U MOJIOBASI
CTPYKTypa

OCHOBHBIE TOKA3AaTEHN
MOITYJIALIAU: POXKIAEMOCTE,

64 IIPUPOCT, TEMII pOCTA,
CMEPTHOCTb, MUTPALIUU

65 DKoJIoruYecKasi CTpyKTypa
MOMYJISALUN

66 JIvHamuka nonyJisauu u eé
perynsuus

67 Kpussie pocta yncineHHOCTH
nonyisiiuu. KpuBble BbKUBaHUS
OKoJjoruyeckasi HAIa BUA.

68 JlaGopartopHnast pabota 0.5
«IIpucnocobnenus ceMsiH '
pacTeHUH K pacCeIICHUIO)

Bun kak cucrema nomyisuui.

69 3aKOHOMEPHOCTH MOBEJCHUS U
MUTpalui )KUBOTHBIX

70 KonTponbnas padorta N4

71 Co00111ecTBO OPraHM3MOB —
OuoIIeHO3

) DKocucTema Kak OTKpbITast
! cUcTeMa
7 KpyroBoport BemecTs 1 NoTok

74

OHEPTHUH B OKOCHUCTEME

OCHOBHBIE TOKA3aTEH




9KOCHCTCMbI

75

DKOJIOTHYECKHE IMApaMHu bl

76

77

78

U3smenenus cool1ecTs —
CYKIIECCHH

[TpuponHbIE SKOCUCTEMBI.
DKOCHCTEMBI 03€p U PeK.
DKocCUCTEMBI MOpPEN U OKEAHOB

HpI/IpOI[HBIe OKOCHCTCMBI.

OKOCHCTEMBI TYHAP, JICCOB,
CTCHCﬁ, IMyCTBIHb

79

80

AHTpOHOFeHHBIe OKOCHCTEMbI

Ypboskocucremsl. [Ipaktudeckas
pabota «/3y4yeHnue u onucanue
ypOOIKOCHUCTEMBI»

0.5

81

3aKOHOMEPHOCTH (POPMUPOBAHUS
OCHOBHBLIX B3aUMOJICHCTBHH
OpraHU3MOB B 3KOCHUCTEMAX

82

MexaHU3MBI BO3JCHCTBUSI
3arpsi3HEHUH pa3HbIX TUIIOB HA
cyOOpraHM3MEeHHOM,
OpraHU3MEHHOM, MTOMYJISIIHOHHOM
1 SKOCUCTEMHOM YPOBHSX

83

84

buocdepa — obmemanerapuas
o0oJiouka 3eminu

VYuenne B. U. Bepnaackoro o
ouocdepe
(npoghopuenmavyuonnwiii




KomMnonenm)

3aKOHOMCpHOCTI/I CyHI€CTBOBaHUA

85
ouochepsr

26 KpyroBopoTsl BemiecTs u
OMOreOXUMHYECKUE ITUKIIBI
3oHaNBHOCTH OHOChEpHI.

87 OcHoBHbIE OMOMBI CYIIIH.
YcToiuuBoCcTh OuoCchepsl

88 KonTponbnas paborta No5

29 DKOJIOTHUECKUE KPUZUCHI U X
MIPUYUHBI

90 BosneiicTBue uenoBeka Ha
ouochepy

o1 AHTpPONOreHHOE BO3/IEHCTBUE Ha
pPACTUTENbHBIN U )KUBOTHBIM MU

92 OxpaHa npuposl
OCHOBHbIE PUHIUIIBI
YCTOMYMBOTO pa3BUTH
YeJI0BEYECTBA U MPUPOJIBL.

93 PaunonansHoe
IIPUPOJIOIONB30BaHUE U
COXpaHEHHEe OMOJIOTHIECKOTO
pazHooOpa3zus 3emin

94 Konrponsnas padora Neb

95 O6o00mienue no Teme

«MuxkposBosronys u €




pe3ysbTaThD)

O060011eHE 10 TEME
96 «MakpoaBomtonus u eé
Pe3yIabTATHD»

O060011eHE 10 TEME
97 «ITpoucxoxieHne u pa3BuTUe
JKW3HU HA 3eMJie»

O000111eHIE IO TEME
98 «ITpoucxoxieHre yenroBeKa —
AHTPOIIOTCHE3»

O0600611eH1E IO TEME «DKOJIOTHS
99 — HayKa 0 B3aMMOOTHOIICHUSIX
OpPraHHU3MOB)

100 O060061eHue 0 TeMe
«Opranusmsl U cpea OOUTaHUs

0O0001IeHE 110 TeMe «DKOJIOTUs
BUJIOB U TTOMYJISIIIANY

101

O600mmenue o reme «buocdepa

102
— rI100abpHas YKOCUCTEMAY

OO11ee KOIUYECTBO YaCOB MO IPOrpamMme

102

7.5




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

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

ChopmupoBaHHOCTH 3HAHUKW O MECTE U POJH OUOJIOTUH B CHCTEME
€CTECTBEHHBIX HayK, B (dhopMupoBaHUH COBPEMEHHOM
€CTeCTBEHHOHAYYHOH KapTUHBI MUPA, B TO3HAHUU 3aKOHOB IPHPOJIBI U
pEIICHUH KU3HCHHO BAKHBIX COIMATBHO-3TUYECKUX, SKOHOMUYCCKHUX,
HKOJIOTUYECKUX MPOOIJIEM YETOBEUYECTBA, a TAKXKE B PEIICHUU BOIIPOCOB
PaIMOHATILHOTO MTPUPOAOIIOIBE30BaHUS, B (DOPMUPOBAHUH [IEHHOCTHOTO
OTHOIIICHHS K MPUPOJIE, OOIIECTBY, YEIOBEKY; O BKJIAJIC POCCUICKUX H

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

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

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

BblsiBieHHEe 3aBUCHMOCTH  MEXJYy HCCIEIyeMbIMH BEIWYHMHAMH,
00BSICHEHUE TTOYYEHHBIX Pe3yJIbTaTOB U (hOPMYITHUPOBAHHUE BBIBOJIOB C

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

YMeHue BIafeThb CHUCTEMOM OHOJOTMYECKHMX 3HAaHUM, KOTOpas
BKJIFOYAET: OCHOBOIIOJIArarole OWOJOTMUECKHEe TEPMHUHBI M TOHSTUS
(K¥3Hb, KJIETKa, TKaHb, OpraH, OPTraHu3M, BHI, TOMYJSIMS, SKOCHCTEMA,
Ouorieno3, onocdepa; MeTabomM3M, TOMEOCTa3, KIETOYHBIA WMMYHHUTET,
OvocuHTe3 Oenka, OWONONMMEPHI, JUCKPETHOCTh, CaMOpEryJIsLus,
CaMOBOCITPOU3BE/IEHHE, HaCJIeJCTBEHHOCTb, W3MEHYUBOCTD,
SHEPro3aBUCUMOCTb, POCT U Pa3BUTHUE);

Owojorudeckue Teopuu: kierouHas Teopuss T. IlIBanna, M.
[Ineitnena, P. BupxoBa; KJIOHaJIbHO-CEIEKTUBHOIO MMMyHUTeTa II.
Opnux, N1.1. MeunnkoBa, XpOMOCOMHAsI T€OpUsL HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apozsiiieBoro cxojactsa K. bapa, sBomtounoHHas

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




antporioreHe3a Y. JlapBuna; Teopusi Ouoreonenoza B.H. Cykauépa;
yuenue H.W. BaBuinoBa o neHTpax MHOrooOpasus U MPOUCXOKACHUS
KyJIbTYpHbIX pacTeHuit, yudenue A.H. CeBepuoBa 0 nOyTix u
HampaBJIeHUsX 3BojronuH, yuenue B.U. BepHanckoro — o 6uocdepe);
3aKOHBI (eIMHOO0Opa3us MOTOMKOB IEPBOTO MOKOJICHUS, PACILICIUICHUS
MPU3HAKOB, HE3aBUCUMOIO HacieqoBaHHs mpusHakoB [. Mennens;
CUEIUIEHHOTO HAaclIeIOBaHUs IPU3HAKOB W HapyLIEHUs CUEIJICHUsS
reHoB T. MopraHa; roMOJIOTMYECKHUX PSAOB B HACIEICTBEHHOU
nsMeHunBoctd H.M. BaBunoBa; reHetmueckoro pasHoBecust JIxk.
Xapan u  B. BaiinGepra; 3apoappimeBoro cxoxactsa K. bopa;
Oouorenernueckuii 3akoH J. ['exkerns, @. Mrosiepa);

MIPUHIIMIIBI (YUCTOTHI FaMET, KOMIIJIEMEHTAPHOCTH);

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

runore3bl (koarepBatHoit A.W. Omnapuna, nepBuuHOro OynboHa JIK.

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

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

COCTaBJIATL I'CHOTHIIMYCCKUEC CXCEMbl CKPCHIUMBAHHA I PA3HbIX THUIIOB
HaCJICAOBaHUA MPHU3HAKOB Yy OPraHMU3MOB, COCTABJIATH CXEMBI IICPCHOCA

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

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

OpraHu3MOB

YMeHue BBIIEATh CYIIeCTBEHHBIC TPU3HAKH:

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

B OpraHusmax paCTeHHﬁ, JKHUBOTHBIX M YCJIIOBCKA, OMOJIOrHYSCKUX




mporieccoB: oOMeHa BemecTB  (MeTabonu3M), HH(pOpMauM U
MIpeBpaIleHHs] SHEPTUH, OPOKEHUS, aBTOTPOPHOTrO M TeTepoTpodHHOro
TUIOB TNMTaHUs, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, MeHo3a,
raMeToreHesa, 5SMOpHUOreHe3a, NOCTAMOPHOHAIBHOIO  Pa3BUTHS,
Pa3MHOXKEHHUS, UHIUBUYaJbHOIO Pa3BUTUSl OpraHu3Ma (OHTOTEHE3a),
B3aUMOJCHUCTBUSA TI'€HOB, TIE€TEPO3UCA; JEHUCTBUM HCKYCCTBEHHOIO
oTOOpa,  CTAaOWIM3MPYIOLIETr0, JBMXKYILEIO M Pa3pbIBAIOLIETO
€CTECTBEHHOI'0 O0TOOpa; aJJIONAaTPUYECKOT0 M CUMIATPUUYECKOTrO
BUJI000pa30BaHusl; BIUSHUS JBHKYIIMX CHJI 3BOJIIOLMU HA TEHO(OH]
TIOTYJIALMY; TPHUCIIOCOOJICHHOCTH OPTraHU3MOB K cpeae OoOHuTaHus,
YyeperoBaHMsl HAIPABJICHUM 3BOJIIOLUM; KPYyroBOpOTa BEILECTB MU

IIOTOKAa SHEPIUH B 9KOCUCTECMAX

ChopMupOBaHHOCTb YMEHMS BBIIEIATH CYLIECTBEHHBIE MPU3HAKU
BUPYCOB, KIETOK IIPOKapMOT M JYKapHOT; OJHOKJIECTOYHBIX H
MHOTOKJIETOYHBIX OPTaHU3MOB, BUJOB, OMOT€OIIEHO30B U IKOCHCTEM;
0COOEHHOCTH MPOLECCOB OOMEHA BEILECTB U IPEBpAILEHHs] SHEPTHH B
KJIeTKe, (OTOCHHTE3a, IJIACTUYECKOI0 M HSHEPreTH4ecKoro ooOMeHa,
XEMOCUHTE3a, MHTO3a, Meio3a, OIUIOAOTBOPEHHUS, PA3BUTHSI U
Pa3MHOXKEHHUS, UHIUBUIYaJbHOTO Pa3BUTUSl OpraHu3Ma (OHTOreHe3a),
060pbOBI 32 CyIIECTBOBAHHE, ECTECTBEHHOI'O 0TOOPA, BUA000Pa30BaHMs,
MPUCIIOCOOJIEHHOCTH OpraHU3MOB K cpeAe OOuTaHMs, BIHSHUS
KOMITOHEHTOB 3KOCHCTEM, aHTPOIIOI'€HHBIX U3MEHEHUI B dKOCHUCTEMax
CBOEH MECTHOCTH, KPyrOBOPOTa BEILECTB M INpEBpAILEHUS dHEPTUU B

ouocdepe

VYmenue UCTIOJIb30BATh COOTBETCTBYIOIIHE apTyMEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJOTHIO M CHUMBOJMKY Ul JIOKa3aTelbCTBa
POJCTBAa OPraHU3MOB Pa3HBIX CUCTEMATHYECKUX TIPYII; B3aMMOCBS3U
OpPraHU3MOB W cpenbl OOWTAHMSA;, EIWHCTBA YEIOBEYECKHX pac;
HE00XO0IMMOCTH 37I0pPOBOI0 00pa3a KHU3HU, COXPAHEHUs Pa3HOOOpasus
BUJOB M HKOCHCTEM KaK YCIOBHS COCYIIECTBOBAHHUS IPHUPOJBI U

YCJI0BCUCCTBA

YMeHue KpUTHYECKH OIeHHBaTh HWHMOPMAILUI0 OHOJIOTHYECKOTO
CoJIepKaHUs; WHTEPIPETUPOBATH ITHUYECKHE ACIIEKTHI COBPEMEHHBIX
HCCleIOBaHnH B OHoIoTHH, MEIUIIHE, OHMOTEXHOJIOTHH;
paccMaTpuBaTth riao0aabHBIE 9KOJIOTHYECKHE poOIeMbI
COBpEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHHUIO K HHUM COOCTBEHHYIO

ITO3HIIHIO




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

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaHUSA

buonorusa xak HayKa. JKuBble cucTeMBl U X HU3YUYCHUC

1.1

1.2

1.3

CoBpemeHnHass OuONOrHs — KOMIUJIEKCHAsi Hayka. buosjormueckue Hayku u
u3ydaemble UMM 1poOiembl. DyHIaMEeHTalbHbIC, MPHUKIAIHbIE U IOHCKOBBIC
HAy4YHBIC UCCIICIOBAaHUS B OMOJIOTHH.

3HaueHue Owojoru B (HOPMHUPOBAHWHM COBPEMEHHOW €CTECTBEHHO-HAYYHOU
kapTuHbl mupa. [Ipodeccun, cBsizanHble ¢ Ouosiorueld. 3HaueHHe OUONOTMU B
MPAaKTUYECKOW JESTENIbHOCTH YEJIOBEKAa: MEIULMHE, CEIbCKOM XO3SHCTBE,

IIPOMBIILIIEHHOCTH, OXPaHEe IPUPOBI

XKusble cuctembl Kak mpeaMmer u3ydeHus ouonoruu. CBOICTBA KUBBIX CHUCTEM:
€MHCTBO XMMHYECKOIO0 COCTaBa, JUCKPETHOCTh W IEIOCTHOCTh, CIOXKHOCTh U
YIOPSIIOYEHHOCTh CTPYKTYpHI, OTKPBITOCTb, CaMOOpraHu3aIus,
CaMOBOCHPOU3BEICHUE, PA3/IPAKUMOCTh, UBMEHYMBOCTb, POCT U Pa3BUTHE.

YPOBHU OpraHu3alMM >KUBBIX CUCTEM: MOJEKYJSIPHBIM, KJIETOUYHbIN, TKAHEBBIM,
OpraHu3MEHHBIH, MOMYJISIUUOHHO-BUI0BOI, 3KOCHCTEMHBII
(buoreoneHoTnyeckuii), OmochepHbid. IIporeccrl, MPOUCXOASIINE B KUBBIX
cucremax. OCHOBHbBIE TpU3HAKU XHUBOTro. JKu3Hb Kak (opma CyliecTBOBaHUS

MaTepuun

Mertoabl Ouonornyeckoi Hayku. HaOmronenue, u3MepeHHe, 3KCIIEPUMEHT,
cucreMmaruzamnus, Mertaadanui. IloHsTHe o0 3aBHCHMOM ®  HE3aBUCHMOM
nepemeHHol. [ImannpoBanue s3kcnepumenTa. [loctaHOBKa M mpoBepKa TUIIOTES.
HyneBass rumnore3a. Ilonstue BbIOOpKM U €€ AOCTOBepHOCTb. Pa3zbpoc B
Ouosiornyeckux JaHHbIX. OIIEHKa JOCTOBEPHOCTH IOJNyYEHHBIX pPE3YJIbTaTOB.
[IpnunHBEl HCKaKeHUs PE3yJIbTATOB JKCIEpUMEHTA. [IoHATHE CTaTUCTUYECKOTO

TECTa

Knerka xak Ouojornyeckas cCucremMa

2.1

Krnerka — cTpykTypHO-(pyHKIIMOHAIbHAS €QUHHIA XKUBOro. McTopus oTKphITHS
knetku. Pabotsr P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M.
[Ineinen, P. Bupxos). OcHOBHBIE NIOJIOKEHUSI COBPEMEHHON KJIETOUHOM TEOPHUHU.
MeTo b1 MOJIEKYIISIPHOM M KJIIETOYHOM OMOJIOIMH: MUKPOCKOIHS, XpomaTorpadus,
anexkTpodopes, METOJ1 MEUYEHBIX aTOMOB, muddepeHranbHoe

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

2.2

XUMHUYECKUN COCTaB KIIETKU. Makpo-, MUKPO- U yJIbTPAMHUKPO3JIEMEHTHI. Bona u

et POJIb KaK paCTBOPHUTCIIA, pCarcHTa, y4aCTuc B CTPYKTYPHPOBAHUU KIICTKH,




TEIUIOPETy A, MuHEpaabHbIC BEIIECTBA KIETKH, UX OHOJIOTHYECKAs] POJb.
Posib KaTHOHOB ¥ AHMOHOB B KIIETKE.

buonoruueckue mnonumepsl. benku. AMHUHOKUCIOTHBIA COCTaB  OEJIKOB.
CrtpykTypsl OenkoBoii Mosekyibl. [lepBuuHas cTpykTypa Oeiika, MeNTHIHAS
CBA3b. BTopuuHas, TpeTUuHas, 4YETBEPTUUYHAs CTPYKTyphl. Jlenaryparusi.
CaoiictBa 6enkoB. Knaccudukanus 6enxoB. buonornueckue pyHKIuu OEIKOB.
VYrneBonpl. MoHOcaxapupl, IUCAXapuabl, OJUIOCAXapPUAbl U IOJIHCAXAPUIBL.
OO0muit mnaH crpoeHuss H  (U3MKO-XMMHYECKHE CBOWCTBAa  YIJIEBOJIOB.
buonorudeckue GyHKIIMU YTIIEBOIOB.

Jlummuasl. T'uppodunbHo-ruapodoOHbIe cBolicTBa. Knaccupukanus JIMOUIOB.
Tpurnuuepunsl, ¢ochonunuasl, BOCKH, cTepouibl. buonornyeckue QyHKIUU
munuaoB. O0mre cBoiicTBa OMOIOTMYECKUX MEMOpaH — TeKy4ecTbh, ClIOCOOHOCTD
K CaMO3aMBIKaHUIO, TTOTYIIPOHUIIAEMOCTb.

Hyxneunosbie xucinorel. JIHK u PHK. Crpoenune HyKI€HMHOBBIX KHCIIOT.
Hyxneoruasl. Ilpunnun xommnementapuoctu. [Ipasuno Yapradda. Ctpykrypa
JIHK — nBoiinas crniupaib. Mectonaxoxaenue u ouonorndyeckue pynkuun JHK.
Bunel PHK. ®@ynkuuu PHK B knetke.

Crpoenue wmosekynbsl AT®. Maxkposprudyeckue cBsizu B Moliekyjie ATO.
buonoruueckue pynkuun AT®. BoccTaHOBIEHHBIE TEPEHOCUUKH, UX (QYHKIIUU B
kierke. CekBenuposanue JJHK.

CrpyktypHast OuoNOrusi: OHMOXMMHUYECKHE U OHOPU3UYECKHE HCCIEIOBAHUS

COCTaBa M MPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOJIEKYJI

2.3

Tunsl  KJIETOK: JyKapuoTHYecKass M Ipokapuotuyeckas. CTpyKTypHO-
(GyHKIHMOHATIBHBIE 00pa30BaHUs KIETKH.

Crpoenue mpokapuoTudeckoil kierku. KierouHas cTeHka OakTepuil M apxei.
OcoOeHHOCTH CTpOEHUsi reTepoTpoPHON M aBTOTPOPHOM MPOKAPUOTHUECKUX
KJIETOK. MecTo U pojib MPOKapHOT B OUOIIEHO3aX.

Crpoenre M (QyHKIMOHUPOBAHME SyKapuoTHUecKoi kieTku. [lnmazmarnyeckas
MeMmOpaHa (ruazmanemma). CTpyKTypa miaasMaTndeckoil MemOpansl. TpaHcnopT
BEUIECTB uepe3 IUla3MaTHuYecKyl0 MeMOpaHy: maccuBHbI  (nuddysus,
obOneryénnass nud@ysus), aKTUBHBINA (MEPBUYHBIA W BTOPUYHBIA aKTUBHBIN
tpancnopt). [lomynponunaemocts MemOpanbl. PabGota HaTpuii-KaaneBoro
Hacoca. DHJOIMTO3: MUHOLUTO3, (haronuro3. Dk3ouuTo3. Kietoynas creHka.
CrpykTypa v QyHKIIUU KJIETOYHON CTEHKH PACTEHUM, TPUOOB.

Hurtommazma. Iluto3ons. [lutockener. [IBmkeHue uuroruiasMel. OpraHouabI
KiIeTku. OpHoMeMOpaHHBIE OpraHOWJIbl KJIETKU: JHJOIJIa3MaThdyecKkas CeTb
(BIIC), anmapar 'onbmku, TM30COMBI, UX CTpoeHUE U (YHKIMU. B3auMocBs3b
O0JTHOMEMOpaHHBIX OpPraHOMIOB KJETKH. CTpOeHHEe TpaHyJSIpHOTO PETUKYIyMa.

Cunte3 pacTBOpuMBbIX  OenkoB.CHHTE3  KJIETOYHBIX MemOpaH. [maakuit
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(arpaHyJSpHBIA) SHIOIUIA3MATHYECKUN peTHKYIyM. CekpeTopHas (yHKIHS
annapara [osnbmku. TpaHcnopr BemiecTB B KieTKe. Bakyounnm pacTHUTENbHBIX
kietok. Kiierounslii cok. Typrop.

ITosryaBTOHOMHBIE OPraHOUBI KJIETKU: MUTOXOHIPHUH, IUTACTULBL.

Crpoenne u (yHKIMM MUTOXOHIpPUN M TuacTup. llepBUuYHBIC, BTOPHUYHBIC U
CIIO)KHBIE  TIACTUABI  (POTOCHHTE3UPYIOIIMX  DYKAPHOT.  XJIOPOIUIACTEHI,
XPOMOIIIACTBHI, JIEHKOIUIACTBI BBICIIMX PACTEHUM.

HememOpannble opranouasl kietku CrpoeHue U (pyHKUMHM HeMeMOpaHHBIX
OpPraHousIoB KJIETKH. Pubocombl. MukpoduiaaMeHTbl. MpleyHble  KIETKU.
Mukpotpybouku. Knerounsrii nentp. CTpoeHHEe U ABWKCHHUE KITYTUKOB U
pecHrueK. MUKpOTpyOOUKH LIUTOMIa3Mbl. LleHTprob.

Snpo. O6Gonouka sapa, XpOMaTHH, KapUOIUIa3Ma, SAPBIILIKHA, UX CTPOEHUE U
¢bynkuuu. SnepHbiii OenmkoBBIH MaTpukc. lIpocTpaHCTBEHHOE pPACHOIOKEHHE
XpoMocoM B MHTep(a3HOM siipe. benku XpoMaTtuHa — FTUCTOHBI.

Knerounsle BxmodeHus. CpaBHUTENbHAs XapaKTEPUCTHUKA KIETOK JYKAapUOT

(pacTUTenbHOM, YKUBOTHOW, TPUOHOIN)

AccuMWISILIMSL U TUCCUMHIISLIMSA — JIB€ CTOPOHBI MeTabonu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPOMHBIM U TeTepOTPOQHBIA. YUacTHe KHCIOpOoJa B OOMEHHBIX
mpoueccax. OJHepreruyeckoe obOecrnieueHue KiIeTKu: npespauieHue ATO B
oOMeHHBIX Tpoueccax. DepMEHTATUBHBIN XapakTep peakluil KJIETOYHOTO
MeTtabonu3ma. DepMEeHThI, UX CTPOECHHE, CBOMCTBA M MEXaHU3M JCWUCTBUS.
Kodepmentsl. OTnnuns pepMEHTOB OT HEOPTAHMUECKUX KaTaln3aTopoB. benku-
aKTUBATOpPbl U OENKU-UHTMOUTOPHI. 3aBUCHMOCTh CKOPOCTH (€PMEHTATUBHBIX
peaxuii oT pa3NUYHbIX (PaKTOPOB.

IlepBUuHBI CHHTE3 OpraHMYECKHX BewlecTB B KieTke. PorocuHte3. Poiub
XJIOPOIUIacTOB B mporecce QorocuHTe3a. CpetoBas u  TeMHOBas  (asbl.
[IponykTuBHOCTE (QoTOCHHTE3a. BiMsHHe pa3nuyHbIX (AKTOPOB Ha CKOPOCTh
¢dorocunTe3a. 3HaueHue (HOTOCHHTE3A.

XemocuHres. PazHooOpas3ue opraHu3MOB-XEMOCHHTETHKOB: HUTpUDUIIUpYOIINE
OakTepuu, >KeIe300aKTepuHr, CepoOaKTEPUH, BOJOPOJHBIC OaKTepUU. 3HAUYCHUE
XEMOCHHTE3a.

AHa’poOHble opraHu3Mbl. Buapl Opoxkenus. [IpogykTel OpoxeHHs H HX
UCIOJb30BAHUE YEJIOBEKOM. AHa’pOOHBIE MHKPOOPTaHU3MBI KakK OOBEKTHI
OMOTEXHOJIOTHHU ¥ BO30YIUTENN OOJIE3HEH.

AspoOHBIE OpraHW3MBl. JTalbl dHEpPreTudeckoro oomeHa. IloaroToBuTenbHBIN
sTan. [ MMKoamu3 — 6eCKUCIOpOIHOE PACIIETIIICHHUE TIFOKO3BI.

buonorudeckoe OKHUCICHHE, WM KJIETOYHOE JbIXxaHWe. Poilb MUTOXOHIpHH B
nporeccax 6uonorudyeckoro okucienus. Luknnueckue peakiuu. OKuCIUTEIHLHOE

dbochopmmposanue. [IpenmyrecTBa adpoOHOTO MyTH OOMEHA BEIIECTB TMEpe/T




aHadpoOHBIM. D(P(PEKTUBHOCTH HIHEPTETUIECKOTO OOMEHa

2.5

Peakuuu matpuyHoro cuHTe3a. [IpUHIUI KOMILIEMEHTAPHOCTH B PEAKIIHIX
MaTpUYHOTO cuHTe3a. Peannsanus HacnencTBeHHON nHpopmarun. ['eneTnueckuit
KOJI, ero csoucrBa. Tpanckpunuus — Marpuynelii cuHTte3 PHK. Ilpuniuns
TPAHCKPUIILIUU: KOMILJIEMEHTAPHOCTh, aHTUIAPAILICIbHOCTh, ACUMMETPUYHOCTbD.
Tpancnsauus u e€ sranbl. Yuactue tpancnopteix PHK B OmocuHTe3e Oenka.
VYcnoBust OuocuHTe3a Oenka. KomupoBanwe amMuHOKHCIOT. Ponb pubGocom B
O6uocuHTese Oenka.

Opranu3zaiiys reHomMa y mpoKapuoT U 3yKapHoT. Perynsnus akTHBHOCTU T'€HOB Y
npokapuot. ['unore3a onepona (P. XKako6, XK. Mano). Perynsmus oOMEeHHBIX
IIPOLIECCOB B KJIeTKe. KileTouHbIl roMeocTas.

Bupycel — Heknerounsie (OpMBI KH3HH W OOIMratHeie mapasutsl. CTpoeHue
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepruodaros.

Bupycubie 3a0oseBanus uenoBeka, >kUBOTHBIX, pactenuid. CIINJ, COVID-19,

conuaJibHbIC U MCIUITMHCKHUC HpO6JI€MI)I

2.6

Knerounsnii nuki, ero mepuoabl u  perymsous. WHTepdaza W MHTO3.
OcoOeHHOCTH TIPOIECCOB, MpOTEKamuX B UHTEepdasze. [loaroroBka KIETKH K
nenenuto.  IlpecuHrermueckuit  (HOCTMUTOTHYECKUI), CHHTETHYECKMH U
MIOCTCUHTETUYECKUH (IPEMUTOTUYECKUI) TepHObl HHTEP(Da3bI.

Marpuunsii cunte3 [JHK — pemmkanusa. Ilpuanunsr perumkanuu  JHK:
KOMIUIEMEHTAPHOCTb, ITOJIYyKOHCEPBATUBHBIM CHUHTE3, AaHTUIAPAIIICIBHOCTb.
Mexannsm perukanuu JTHK. Xpomocomsl. Ctpoenne xpomocom. Temomepsl u
Tenomepa3a. XPOMOCOMHBIM HAa0Op KIETKH — KapHOTHM. JIMIUIOMAHBIA U
rariou bl - Habopbl XpoMocoM. ['omonornynsie Xxpomocomsl. IlosoBeie
XPOMOCOMBI.

Jlenenue kieTkn — MuTo3. CTaguum MHUTO3a M NPOUCXOISIINE B HUX IPOLIECCHI.
Tunsl MuTo3a. KapuoknHe3 u nurokuHe3. buonornueckoe 3HadeHHE MHTO3a.
Perynsauus mutotnyeckoro nukia kietku. [Iporpammupyemas kietouHas rudenb
— anonTo3.

CDYHKHI/IOHaHBHaH IT'CHOMHKA

3.1

OpPaHI/ISM Kak OMOJIOTHYeCKas CHCTEMA

OOHOKJIETOYHEIE, KOJIOHHUAIbHEIE, MHOTOKJIETOUHBIC OpraHu3Mbl u
MHOTOTKaHEBBIE OPTAHU3MBI.

@dopMBl Pa3MHOKEHHUS OPTraHW3MOB: Oecmojioe (BKJIIOYash BETETaTUBHOE) U
moioBoe. Bwuapl  Oecmosioro  pa3MHOXEHHUsS: TOYKOBAHUE,  CIOPYJISIINS,
(dbparMeHTaIus, KJIOHUPOBAHUE.

[TonoBoe pa3zmuosxenue. [lonoBeie kneTku, win ramersl. Meio3. Ctaaun menosa.

[ToBenenne xpomocoMm B Meiiose. Kpoccunrosep. bronorndyecknii cMpIci Meiio3a
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1 TI0JIOBOTO Ipouecca. Melo3 1 €ro MeCTO B )KU3HEHHOM IUKJIE OPraHU3MOB.
[Ipen3aponpiieBoe paszpute. ['ameroreHe3 y KUBOTHBIX. llojioBbIE JKe€€3BI.
OOpazoBanue M pa3BUTHE TMOJIOBBIX KiIEeTOK. CrepMaroreHe3 U OOTeHE3.
Crpoenne monoBbIX KieTOK. OIIOJOTBOpPEHHE UM SMOpPHUOHAIBHOE pa3BUTHE
KUBOTHBIX. CIIOCOOBI OTUIOIOTBOPEHUS: HApYKHOE, BHYTpeHHee. [lapTeHorenes.
WunuBunyanbHOe pa3BUTHE OpraHu3mMoB (oHTorene3). Craamum 3MOpHOreHesa
YKUBOTHBIX (Ha mpumMepe Jiarymkn). Jpoonenne. Tunsr qpodnenus. OcodeHHOCTH
NpoOJeHrs MJICKOMUTAIONIMX. 3apObIIIeBbIE JUCTKU (TacTpyssalus). 3akiaaka
OpraHoB M TKaHEW W3 3apOJBIIIEBBIX JIMCTKOB. B3auMHOE BIIMSHUE 4YacTed
pa3BHBarOLIETOCS 3apofplma (3MOpUOHANbHAs WHAYKIMA). 3akjagka IJIaHa
CTPOEHMS KMBOTHOIO KakK pe3yJbTaT HEPAPXUUYECKUX B3aUMOJCHCTBUN TI'€HOB.
Bnusaue Ha »MOpHOHAIbHOE pPa3BUTHE pPA3MUYHBIX (PAKTOPOB OKpYKAIOLICH
cpeapbl.

Poct u pa3zsurue xxuBoTHbIX. [locTamMOproHanbHbIi nepuoa. [Ipsmoe u Henpsimoe
pazButue. Pa3Butne ¢ meramopdo3oM y OeCrO3BOHOYHBIX U TO3BOHOYHBIX
KUBOTHBIX. buoiiornueckoe 3Hay€HUE MPSAMOIO0 M HENPSAMOIO pa3BUTHUSA, HUX
pacnpocTpaHeHue B mpupoje. Tumbl pocra XUBOTHbIX. DakTOpsl perymsiuuu
pocTta JKMBOTHBIX M denoBeka. CTaauM NOCTAIMOPHOHAIBHOTO pa3BUTUA Y
YKUBOTHBIX U 4esoBeka. [lepuopl oHTOreHes3a yenoBeka.

PasmHoxxenue wu pasButme pacteHuid. ['ameroputr u crnopodur. Meiio3 B
KU3HEHHOM IMKJIe pacteHuil. (OOpa3zoBaHue cmop B Tpolecce Meknosa.
I'amerorenes y pactenuil. OIUIOJOTBOPEHHE U Pa3BUTHE PACTUTENBHBIX
OopraHu3MoB. /[BoiiHOe OIUIOIOTBOPEHKE Y IIBETKOBBIX pacTeHHi. OOpazoBaHue U

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

I/ICTOpI/IH CTAHOBJICHUA U  Pa3BUTUA T'CHCTHKU KAaK HAYKH. OCHOBHEBIE
TCHETHYCCKHE IIOHSATHS W CHUMBOJEL I OMOJIOrMYHBIE XPpOMOCOMBI, AJIJICIIBHBIC
I'CHbI, AJIbTCPHATUBHBLIC IIPU3HAKH, I[OMI/IHaHTHBIfI n peIICCCI/IBHblf/'I IMPU3HAK,
roMO3UroTa, rerepo3urora, 4YucTasd JIMHUA, I‘I/I6pI/I)IBI, I'CHOTHII, (beHOTI/IH.
OcHoBHbBIC MCETOABI TCHCTHUKHU! FI/I6pHI[OHOFI/I‘IeCKPII>'I, HHTOHOFHQGCKHﬁ,

MOJIEKYJIIPHO-T€HETHYECKUI

Monorubpunnoe ckpemuBanue. [lepBbiit 3akoH MeHens — 3aKoH eInHo00pa3us
rubpuioB mepBoro rmnokosieHus. I[IpaBuno nomuHHpoBaHUs. BTopoill 3akoH
MeHgens — 3aKkOH paclieIyIeHHus NpPHU3HAKOB. [lUTOmOrHuYeckne OCHOBBI
MOHOTHOPHUAHOTO CKpelnBaHus. [ umores3a 4MCTOTH ramer.

AHanuzupyroniee ckpemyBaHue. IIpomMeXyTOUHBIM XapakTep Hacll€JOBaHMUS.
Pacmiennenne npu3HakoB pH HEMTOJIHOM JTOMUHUPOBAHUH.

JurubpunHoe ckpemuBanue. TpeTuil 3akoH MeHzaenss — 3aKOH HE3aBUCHUMOTO

HacCJICcJO0BaHUsA IMPU3HAKOB. ]_II/ITOJ'IOFI/I‘{CCKI/IC OCHOBBI I[I/II‘I/I6pI/II[HOFO




CKpEILIMBaHUS.
CueruienHoe HacienoBanue mnpusHakoB. Pabotst T. Moprana. CueruieHHoe
HAacJeA0BaHUE T€HOB, HAPYLICHUE CLEIUICHHs MEXIy TIeHaMU. XPOMOCOMHas
TEOPHS HACJIEICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OIPEAEICHUS IoJa. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbld U reTeporaMmeTHbI mnoi. ['eHeTmueckas
CTPYKTypa IOJOBBIX XpoMocoM. HacinenoBaHue NpHU3HAKOB, CIEIUIEHHBIX C
MTOJIOM.

l'enoTun kak uenoctHas cucrema. lInedoTponuss — MHOKECTBEHHOE JIEMCTBUE
reHa. MHOXXECTBEHHBIM auieln3M. B3auMoJelcTBUE HEAUICIbHBIX TI'E€HOB.

Kommnnemenrapuocts. Onucrtas. [lonumepus

3.4

3.5

BzaumoneiicTBre reHOTHIIA M cpeabl TIpu popMmupoBanuy peHoTHna. MI3MEHUYMBOCTH
Mpu3HaKoB. KayecTBEeHHbIC M KOJWYECTBEHHbIC NMpPHU3HAKW. BuUIbl M3MEHUMBOCTH:
HEHaCJIEACTBEHHAs: M HaCJIeACTBEHHAs.

Moudukarmonnast W3MCHYUBOCTb. Pons cpenpl B (hopmupoBaHUH
MOIM(UKAITMOHHOW M3MEeHYMBOCTH. HopMa peakiiny nprsHaka. BapuarmoHHBIH psijt
u BapuanmonHas kpuBas (B. Horanncen). CBoiicTBa MOIU(PUKAITMOHHON
M3MECHYMBOCTH.

I'enornnmyeckas n3MeHYnBOCTh. CBOMCTBA T'€HOTUIIMUCCKOM M3MEHYMBOCTU. BHIBI
TeHOTUIMMYECKON N3MEHUYNBOCTH: KOMOHMHATHBHAS, MyTaIlMOHHASL.

KomOunatuBHas u3MEeHYMBOCTh. Meiio3 UM TMOJNOBOM TMpolecc — OCHOBA
KOMOHMHATHUBHOH M3MEHYUBOCTU. P0OIh KOMOMHATUBHON M3MEHUYMBOCTH B CO3JAaHUU
TeHETUYECKOT0 pa3HooOpas3us B Mpe/Iesiax OTHOTO BUIA.

MyTanroHHass U3MEHYMBOCTb. BHUIbI MyTallMii: TEHHBIE, XPOMOCOMHBIE, TEHOMHBIE.
CroHTaHHBIE W WMHIYLMPOBAaHHBbIE MyTallMW. SIepHbIE M LUTOILUIA3MAaTUYECKUE
MyTaiuu. COMaTHYECKUE M MOJIOBbIE MyTaItuy. [IpHunHbl BOBHUKHOBEHHUST MYTaIlHi.
MytareHbl W WX BIMSHME HA OPraHU3MbL. 3aKOHOMEPHOCTH MYTAI[HOHHOTO
npoiiecca. 3aKOH TOMOJIOTHUYECKUX PSIIOB B HacneACcTBeHHOW u3meHunBocTH (H.U.

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

Kapuotun wuenoBeka. MexayHaponHass mporpaMma HCCIEIOBaHUS TE€HOMa
yernoBeka. MeToIbl  HM3Yy4YEHUs TEHETUKM  YEeJOBEKAa: TIE€HEaJOTrMYecKui,
OJIM3HEIIOBBIH, MUTOTE€HETUYECKU, MOMYJISIHUOHHO-CTATUCTUYECKH,
MOJIEKYJISIPHO-TEHETHYECKU . CoBpemMeHHOE onpeereHue TeHOTHIIA:
IOJJHOT€HOMHOE CEKBEHUPOBAHHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C IMOMOILIBIO
[MIIP-anamm3a.  HacnencrBenHsle  3a0oieBaHUsS  4eloBeKa. | €HHbIE U
XPOMOCOMHBIE 6051e3HU YEJI0BEeKa. bonesnn c HACJIEICTBEHHOU
MIPEIPACTIOI0KEHHOCThI0. 3HaYCHNE MEIUIIMHCKON TEHETUKH B MPEAOTBPAIICHUN

1 JICUCHHH I'eHEeTUYCCKHX 3a00eBanuii yeoBeka. CTBOJIOBBIE KIETKU




3.6

JlomecTukalus U cesekius. 3apoKAeHUE CENEeKINUU U JoMecTuKauuu. Yuenue H..
BaBuiioBa 0 1EHTpax NMPOUCXOXKICHUS W MHOTroOOpasHs KyJIbTYPHBIX PACTCHHMA.
Ponb cenekuu B co3maHuM COPTOB pacTEHU U MOpoJ KUBOTHBIX. CopT, mopoza,
mTaMM. 3aKOH TOMOJIOTMYECKMX PsIOB B HAcleACTBEHHOM u3meHumBocth H.U.
BasuiioBa, ero 3naueHue st CENIEKIMOHHON pabOThI.

Metoapl  ceneKUMOHHOW paboThl. VICKyCCTBEHHBIM OTOOp: MAacCOBBIA H
WHJIUBUyaTIbHBIN. Otanel KOMOHWHAIIMOHHON CEJIEKIINU. UcnsiTanue
pou3BoauTeNed Mo MOTOMCTBY. OTOOp MO TEHOTHIY C IOMOIIBIO OLEHKH
(eHoTUNa MOTOMCTBA M OTOOP 1O TEHOTHUITY ¢ ToMolIbio ananu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METOJI CeJICKIIMOHHON paboThl. PaguannoHHbIi 1
XUMHYECKU MyTareHe3 Kak HWCTOYHMK MyTalud Yy KyJbTypHbIX (GopM
opranu3moB. Hcnonb3oBaHHE€ TEHOMHOIO PEJIAKTUPOBAaHUS M METOJOB
pexomOuHaHTHBIX JIHK 1151 mosrydeHust HCXOAHOTO MaTepraia Jilsl CeIeKIIHH.
[Nomyyenne mnonuruionioB. BHyTpuBHmoBas TuOpummsanws. biiskopoacTBeHHOE
CKpelMBaHue, WM UHOpuAMHT. HepoicTBEeHHOE CKpelMBaHUE, WM ayTOPHIMHT.
I'ereposuc u ero npuuunsl. Mcnonbs3oBanue rerepo3uca B cenekuuu. OtnanéHHas
ruopumaryst.  [IpeomoneHne Oecrutoysi MEXBUIOBBIX THOPWIOB. JlocTrkeHus

CEJICKLIMU PACTEHUI U KUBOTHBIX

3.7

4.1

OOBEKTHI, HCHIOIBb3YEMbIE B OMOTEXHOJIOTHH, — KIIETOYHBIC M TKAHEBBIC KYJIBTYPHI,
MHUKPOOPIaHU3MBbl, HUX  XapakTepUCTHKa. TpaguluoHHas  OHMOTEXHOJIOTUS:
xje0oneyeHre,  MOJyYeHHE  KUCIOMOJIOYHBIX  NPOJYKTOB,  BUHOJENHE.
Muxkpobuonorndeckuid cuHTe3. OOBEKTHl MHUKPOOHMOJOTHYECKUX TEXHOJIOTHIA.
[IponsBoncTeo Oenka, AMUHOKHCIIOT " BUTaMUHOB.VcKyccTBEHHOE
OILUIONOTBOpEHUE. PEKOHCTpYKIMA SAHUEKICTOK M KIOHUPOBAHUE >KUBOTHBIX.
Mertox TpaHCIUTaHTalUU SAEP KIETOK.

XpoMOCOMHass M TIe€HHas WHXEHepus. VICKyCCTBEHHBII CHHTE3 TIe€Ha U
KoHCTpyupoBanue pexkomOuHaHTHbIX JIHK. JlocTmkeHus W TEpCIEKTUBHI
XpOMOCOMHOW M Te€HHOM HHXEHepuH. MenunuHckiue OHOTEXHOJIOTHH.

Hcnonbs30BaHHE CTBOJIOBBIX KJIETOK
Cucrema u MHOFOO6paSI/Ie OpTraHHU4Y€CKOIro Mupa

buonornueckoe  pasHooOpazue  opranu3moB.  CoBpeMeHHass  cucTeMa
opranuyeckoro Mwupa. IlpuHnunel kimaccupukanuu opraHu3MoB. (OCHOBHbBIE
CUCTEMATUYECKHE IPYIIITBI OPraHU3MOB.

OCOOEHHOCTH CTPOCHMSI M KU3HEIESITEIbHOCTH OHOKJIETOUYHBIX OPraHU3MOB.
bakrepuu, apxeu, 0JHOKJIETOYHbIE T'PUObI, OJHOKIETOYHBIE BOJOPOCIH, APYTHE
npoTUCThl. KoJOHMaAIbHBIE OpraHn3Mbl. [[BHKEeHNE OJHOKIETOYHBIX OPraHU3MOB:
amMEOOUAHOE, KIYTUKOBOE, PECHUYHOE. 3alliuTa y OJHOKJIETOYHBIX OPTaHU3MOB.

Pa3,[[pa)i(I/IMOCTB Y OAHOKJICTOYHBIX OPTraHU3MOB. Takcucel
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MHorokJieTouHble pacTeHHs. B3anMOCBs3b YacTeld MHOTOKJIETOYHOTO OpPTraHU3Ma.
Tkanu, opraHbl U CHUCTEMbl OPraHOB MHOTOKJIETOYHOro opraHuszma. Opranusm
Kak enuHoe 1enoe. TkaHum pacTeHuid. TuUNBl PacTUTENbHBIX TKaHEH:
oOpasoBarenibHas, IOKPOBHAs, MPOBOAAIIAs, OCHOBHAs, MEXaHHYECKasl.

OcobenHocty cTpoeHUs, PYHKIMIA U PACIIONIOKECHHS TKAHEH B OpraHax pacTeHU

BereratuBHble 1 reHEepaTUBHBIE OpPraHbl pacTeHUil. OyHKIMK OPraHOB U CUCTEM
opranoB. Kapkac pacrenuil. J[BUK€HHE MHOTOKJIETOYHBIX PACTCHUI: TPONIU3MBbI U
Hactuu. llornomieHue BOABI, YIJIEKHUCIOTO ra3a U MHUHEPAIbHBIX BEIIECTB
pactenusimu. [lpixanue pactenuid. uddys3us ra3oB yepe3 MOBEPXHOCTb KIETKH.
TpancriopTHble cHUCTeMBbl pacTeHui. Beigenenwe y pacteHuid. 3amura y
MHOTOKJIETOUHBIX pacteHuid. Kytukyma. CpeacTBa macCUBHOM W XUMHUYECKOU
3amuThl. OUTOHIIUIBIL.

PazgpaxxumocTs M perynsinus y OpraHusMoB. Pa3zapaxumocTe W peryysauus y

MHOTI'OKJICTOYHBIX paCTCHHﬁ. PocToBrIe BeliecTBa U UX 3HAUCHUE

MHoOrokieTounsle  XUBOTHbIE. B3auMOCBs3bp  4yacTe€li  MHOTOKJIETOYHOI'O
opranusma. TKaHI/I, opradbl U CUCTECMblI OPraHOB MHOI'OKJICTOYHOI'O OpraHu3Mma.
Opranmsm kak enuHoe 1enoe. ['omeocras. Tkanu KUBOTHBIX M YeOBEKa. THUIIBI
KUBOTHBIX TKaHEH: SIUTEIUalbHasi, COCIAUHMUTENbHAs, MbILICYHAs, HEPBHAs.
OcoOenHoctu cTpoeHHs, (YHKIMA U pacHoONIOKEHUsS TKaHEd B OpraHax

JKHUBOTHBIX U YCJIOBCKA

Opranbl ¥ CUCTEMBI OPTaHOB JKUBOTHBIX. DYHKIIMK OPraHOB U CHUCTEM OPraHOB.
Omopa Ttenma opranu3mMoB. CKeneTbl OMHOKJIETOYHBIX W MHOTOKJIETOYHBIX
KUBOTHBIX. HapyxHbIli 1 BHYTpeHHHH ckeneT. CTpo€HHE M TUIIBI COEAMHEHUs
KOCTEM.

JIBU>KeHHEe MHOTOKJIETOYHBIX JKMBOTHBIX. [luTanme >kuBOTHBIX. [luTanue
IIO3BOHOYHbBIX XUBOTHBIX. I[I)IXZ[HI/IC JKUBOTHEIX. KoXkHOE JABIXaHUC. )Ka6epHoe u
JIETOYHOE JIBIXaHUE.

JlpIxaHne TMO3BOHOYHBIX >KMBOTHBIX. ODBOJIOLNMOHHOE YCIOKHEHUE CTPOCHUS
JIETKUX ITO3BOHOYHBIX >KUBOTHBIX. I[I)IXZlTeJ'IBHaX cucTeMa 4eJjioBeka. MexaHusm
BCHTUIIIUN JIETKNUX Yy OTUIl WU MIICKOIIMTAIOMIUX. TpchnopT BCIIECTB Y
opranu3mMoB. TpaHCHOPT BeIIeCTB y KHUBOTHBIX. KpoBeHOcHas cuctema u e€
opranbl.  KpoBeHocHas  cucTema  TMO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpOBOOOpAIICHHs. DBOJIOIMOHHBIC  YCIIOXKHEHUS CTPOCHHS KPOBCHOCHOM
CHUCTEMBI ITO3BOHOYHBIX XHWBOTHBIX. BI)I)IeJ'IeHI/Ie Y OpraHMu3MoOB. BI)I)ICJ'ICHI/IG y
KUBOTHBIX. COKpaTUTENbHbIE Bakyonu. Opransl BoifeneHus. CBs3b MOJOCTH Tea
C KPOBEHOCHOW W BBIICIHTENBHOW cHUCTEMaMH. BbigeneHne y MO3BOHOYHBIX
JKNBOTHBIX. 3aIIII/ITa Y MHOT'OKJICTOYHBIX JKHWBOTHBIX. HOKpOBI)I n Hux

MIPOU3BOTHBIE.




5.1

PaznpaxkxuMoCTh U perymsiust y Opranu3MoB. Pa3apaxuMocTh y OTHOKIETOYHBIX
opranm3moB. Takcuchl. Pa3apaxumMocTh W peryisnus y MHOTOKJIETOYHBIX
pacteHuii. PocToBbie BelecTBa U MX 3HAUYCHHE.

HepBHas cucrema u peiieKTOpHas peryisiius Y MHOTOKJICTOYHBIX >KUBOTHBIX.
HepBHas cuctema u e€ otaesnbl. DBOJTIOIMOHHOE YCIOKHEHNUE CTPOCHUSI HEPBHOM
CUCTEMBI Y KUBOTHBIX.

Pazpaborka anroputmMoB u mporpamMm s 3h(EeKTHBHONW (PYHKIIMOHATBLHON
AQHHOTAIlUM  TE€HOMOB,  TPAHCKPUIITOMOB,  NIPOTEOMOB,  MeTabOJIOMOB

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

Opranbl ¥ cUCTEMBI OPTaHOB uyenoBeka. OT/Aesbl TOJIOBHOTO MO3Ta MO3BOHOYHBIX
KHUBOTHBIX. Pedumekc u peduekropHas nyra. be3ycinoBHblE ©  yCIOBHBIE
peduexcel. I'ymopanbHast peryisuuss M SHIOKPHUHHAs CHUCT€Ma >KUBOTHBIX M
yesoBeKa. JKene3bl SJHAOKPUHHOM CUCTEMBI U UX TOPMOHBI. JlelicTBUE TOPMOHOB.
B3anMocCBs3p HEpPBHOH W SHAOKPUHHOW cucTeM. [ wumoTamamo-rumnodu3apHas

cucrema. Peduekc u pedaexropnas ayra. beaycioBHbIE U YCIOBHBIE pedIeKChI

5.2
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3amuTa opraHuzMa ot Oosie3Hel. MiMMmyHHas cucrema yenoBeka. Kierounsiii u
TYMOpaJbHBIA HMMMYHHUTET. Bpoxn€HHbIN, NpuoOpeTéHHbIN crenuduueckuit
uMMyHuTeT. Teopus  KIOHalbHO-celeKTHMBHOro uMMyHureta (I1.Dpnmx,
®.M.bepner, C.ToneraBa). BocnaautenbHble OTBETbI OpraHu3MoB. Pomb

BpPOXXJIEHHOTO UIMMYHHTETA B Pa3BUTUU CUCTEMHBIX 3a00J€BaHUN

KpoBeHnocHast cucrema u e€ opranbl. Cepjue, KpOBEHOCHBIE COCYIbl MU KPOBb.

Kpyru kpoBoobparienus. Pabora cepaua u e€ perynanus

54

JHpixanue genoBeka. uddysus ra3oB yepe3 MoBepXHOCTh KJIETKH. J[pIxaTenpHas
cucTteMa delioBeka. JlpIxarenmpbHas TOBEPXHOCTh.  Perymsiiust  JpIXaHUs.

JIpIxaTeapbHbIe 00BEMBI

5.5

5.6

HI/IIHGBapI/ITCJ'IBHaﬂ CHUCTEMaA 4YCJIOBCKA. OTI[GJ'II)I MUIICBAPUTCIBHOIO0 TpaKTa.
HI/IH_IeBapI/ITeJ'ILHI)Ie JKCIIC3hbI. BHYTpI/IHOJIOCTHOe 151 BHYTPUKIJICTOYHOC

MUIIEBAPEHUE

IlokpoBel m wux mnpousBoxaHble. Opransl BblaeneHus. [louku. CrpoeHne u
¢byHkuuonupoBanue HeppoHa. OunpTpanus, cekpenus U 00paTHOE BCACHIBAHUE

KaK MEXaHU3MBbI pabOThl OpraHoB BblAeNeHUs. OOpa3oBaHuEe MOYH Y YellOBEKa

5.7

HBI/I)KGHI/IG YelloBeKa: MbIIeuHas cucreMa. CKeleTHBIS MBIIINbLI 1 HUX pa60Ta.

CTpoeHME U TUIIBI COEUHEHHS KOCTEM

Teopus sBomtonnu. Pazsutre xu3Hu Ha 3emie

6.1

OpomtorionHas  Teopuss Y. Jlapsuna. Ilpenmochiiku — BO3HMKHOBEHUS

AapBUHHU3MA. Kuznp n Hay4dHasA ACATCIIbHOCTb 4. Z[apBI/IHa.




JBmxyuie cuiibl 3Bojouuu BUA0B 1o Y. JlapBuHY (BBICOKAs MHTEHCHBHOCTH
pa3MHOXXEHHS OpraHM3MOB, HACIEACTBEHHas HW3MEHYMBOCTb, Ooppba 3a
CYIIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBINA 0TOOD).

Odopmnenne cunrernueckor teopuu sBomtonuu (CTD). HeltpansHas teopus
sBomtonud. COBpEeMEHHasi 3BOJIIOIIMOHHAST OMOJIOTHA. 3HAYEHUE HBOJIIOIMOHHON

Teopuu B GOPMUPOBAHUN €CTCCTBCHHO-HAYYHON KaPTUHBI MUPA

6.2

[Tonmynsnus Kak sneMeHTapHas eauHuLa 3BoMOIUH. COBpPEMEHHBIE METObI
OLIEHKM TEHETUYECKOTO pa3sHOOOpasust U CTPYKTYpbl mnomyisuuid. V3meHenue
reHooHAa MOMYJSIUM KaK 3JIEMEHTapHOE SBOJIOIMOHHOE SIBICHUE. 3aKOH
reHeTudeckoro paHoBecus k. Xapau, B. BaitnOepra.

OneMeHTapHble (HAKTOPHl  (OBMXKYIIME CHIIBI) OBOJIOUMH. MyTalMOHHBIHA
npouecc. KomOunatuBHast u3MeHuuBOCTb. Jlpeilp reHoB — ciydaliHble
HEHANpaBIIEHHbIE HM3MEHEHUs 4YacToT ajuleNell B momyssinusax. Oddekr
OCHOBATEJIA. Murparuu. W3onsmus TIOTTYJISIITHI: reorpaduyeckas
(mpocTpaHcTBeHHas ), Orosoruyeckast (penpoyKTUBHas).

EctectBennbiii  orOOp — HampaBiuAomuid  ¢GakTop dBoMONHH.  DOpMBI
€CTECTBEHHOT0  0TOOpa:  JABIKYIIMHA, CTAOWIM3HUPYIOIIMNA, pa3pbIBAIOIINN
(mu3pynTuBHbI). [Tom0BOM 0TOOP.

[TpucnocoOIeHHOCTh  OpPraHM3MOB  KaK  Pe3ylbTaT  MHUKPOIBOJIOLUH.
Bo3nukHOBeHHe — mpucrnocoOneHuid y  opraHusmoB.  Apomopdo3sl U
uanoanantanuu. [Ipumeps! npucnocobneHuit y opranu3mMoB. OTHOCUTEIBHOCTD
MPUCIIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kputepum u cTpykTypa. BupooOpa3zoBaHue Kak —pe3yibTar
MUKposBoJtoIu. M3onmsamus — kiarodeBoil (akrop BumooOpasoBanus. Ilytu u
CHOCOOBI BUJI000pa30BaHUS: aJIONaTPUIECKOe (reorpaduueckoe),
CUMIIaTPUYECKOE  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (TIOJUILIIONAU3AINS,
rudpuansaiys). JJMTenbHOCTh 3BOTIOIUOHHBIX TPOLECCOB.

MexaHu3mbl GOPMHUPOBAHUS OHOJIOTHYECKOTO pa3HOOOpa3usl.

Ponp 3BOMIOLIMOHHON OMOJIOTMM B pa3pabOTKe HAyYHBIX METOJIOB COXpPaHEHHS
O0ropazHooOpa3usi. MUKpPOIBOIIONUSA W KOIBOJIIOIUS TMAPA3UTOB M UX XO3SEB.
Mexanu3mbl GOpMUPOBAHUS YCTOMYUBOCTH K aHTHOMOTHKAM U CITOCOOBI OOpHOBI

C HeH

6.3

Metoapl u3ydeHUsT MaKpOdIBOMIONWHU. [laleoHTONOrHYecCKne METOMbl M3YYCHUS
sBomonmu. [lepexonubie Gopmbl 1 PUIIOTEHETUUYECKHE PSRl OPTaHU3MOB.
buoreorpaduueckue metoasl uzydeHus 3Boitonuu. CpaBHeHue GIopsl U (payHbI
MaTepUKOB M OCTpOBOB. broreorpaduueckue odmactu 3emin. Bumbi-sHaeMuku u
PEUKTHI.

3M6pI/IOJ'IOFI/ILICCKI/IC n CpaBHI/ITCJ'IBHO-MOp(l)OJIOFI/I‘{eCKI/IC MCTOAbI H3YUYCHUIA
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IBOJIIONHMU. [ €HEeTHYeCKHe MEXaHU3MBI HBOJIIOIMH OHTOTEHE3a M TOSIBICHUS
SBOJIIOIIMOHHBIX ~ HOBIIECTB. | 'OMOJIOTMYHBIE W  aQHAJIOTUYHBIC  OPTaHBI.
PynumeHntapHble  opraHbl M aTaBU3MBL.  MOJEKYJISPHO-TEHETUYECKHUE,
OMOXMMHUYECKHE W  MaTeMaTHYeCKHEe  METOJIbl  HM3YYCHHS  DBOIIOIUH.
I'omonornunbie TeHbl. COBpEMEHHBIE METOABI MOCTPOCHUS (UIOTCHETUYCCKUX
JIepEBBEB.

XPOMOCOMHBIE MYTaITUH U IBOJIOIHS TCHOMOB.

O6mume 3akoHOMepHOCTH (TIpaBWia) 3BoJONMHA. HeoOpaTHMOCTh 3BOIOIUU.

AnanTtuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB 3BOIIOLUU

Hayunble rumnore3bl NpPOMCXOXKIEHUS JKM3HM Ha 3emwse. AOuoreHes u
naHcnepmus. JloHayyHble NPEACTaBICHUS O 3apOXKJIEHUU KU3HU (KPEALMOHU3M).
I'unoTe3a MOCTOSHHOIO CaMO3apOXKACHUS JKU3HU U €€ ONPOBEP)KEHUE ONBbITaMU
®. Penu, JI. Cnammannanu, JI. Ilactepa. IlpoucxokaeHue >KU3HU U
acTpOOHOJIOTHS.

OcHoBHbIE 3Tallbl HeOpraHudeckon sBostouuu. IlnanerapHas (reosoruueckas)
IBOJIIOLMUS. XUMHUECKass SBOJIIOLUA. AOHOIeHHBIM CHHTE3 OpPraHHYECKHUX
BemlecTB u3 Heopranuuyeckux. Omeir C. Mumnepa u I'. FOpu. O6pa3zoBanue
nosnMepoB u3 MoHoMepoB. KoauepBatHast runore3a A.M. Onapuna, rumnoresa
nepeuyHoro OymboHa JIx. XonjmeliHa, reHermdeckas rumote3a [. Mémnepa.
Pu6osumser (T. Yek) u rumote3a «vupa PHK» VY. I'mnbepra. ®opmupoBanue
MeMOpaH U BO3HUKHOBEHHE MPOTOKJIETKH.

Uctopus 3emnu u meroabl e€ usydeHus. Vckomaemble OpraHMYecKHE OCTAaTKH.
I'eoxponomnorust u e€ Meronsl. OTHOCHUTENbHAs M a0OCONIOTHAs T'€OXPOHOJIOTHSL.
I'eoxpoHonOrnyueckas 1mKasua: 0HbI, Ipbl, HEPUOBL, JTOXH.

HavanpHble sTansl opranuueckoil somonuu. IlosiBieHne U 2BONIONUS NEPBBIX
KJIETOK. OBomonus Merabonu3ma. BO3HUKHOBEHHE MEpPBBIX SKOCHUCTEM.
CoBpemeHHbIE MUKPOOHBIE OMOIIIIEHKN KaK aHAJIOT IEpBbIX Ha 3emiie COOOILECTB.
Crpomaronutsl. [IpokapruoTsl U 3yKapHOTHI.

[Tpoucxoxaenne 3ykapuoT (CUMOHOTreHe3). OBOJIOIMOHHOE IPOMCXOXKIECHUE
BUpYycoB. IlpomncxoxkeHne MHOIOKJIETOUHBIX OpraHu3MoB. Bo3HHMKHOBEHUE
OCHOBHBIX TPYyINIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Talbl 3BOJIOIMU BBICHIMX pacTeHUi. OCHOBHBIE apoMOp(O3bI
pactenuii. Bbixox pacrenuii Ha cyury. IlosiBieHuMe CHOpOBBIX pacTeHUN U
3aBoeBaHne uMmu cymd. CemeHHble pacTeHus. lIpoucxoxkieHne IBETKOBBIX
pacTeHui.

OcCHOBHBIE 3Tambl HBOMIONMU KUBOTHOrO Mupa. OCHOBHBIE apoMOp(ho3blI
KHUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX
tumnoB. [lepBrie XOp10BbIe KUBOTHBIE. JKU3Hb B BOJIE. DBOJIOLHUS TO3BOHOYHBIX.

[Tpoucxoxnenne ampuouit u pentuiauii. [IpoucxoxaeHNE MICKONMHUTAMOIMINX U
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ntun. [lpuanun kmodeBoro apomopdo3a. OcBoeHue OECNO3BOHOYHBIMU H
MMO3BOHOYHBIMH JKUBOTHBIMU CYIIIH.

PazBuTue xu3HM Ha 3eMiie 10 3paM U NEepUoJaM: apxeH, MpOTepO30id, Maneo30u,
Me30301, KaiHO30M. OOmas XapaKTepUCTHKAa KIUMaTa H TEO0JOTHYECKUX
nporieccoB. [losiBIeHNE U PaclBET XapaKTEPHBIX OPraHU3MOB. YTiIe00pa3oBaHue:
€ro YCJIOBHSI U BIUSHUE HA TA30BBIA COCTAB aTMOC(EPHI.

MaccoBble BBIMUpPAHUS — DKOJOTHYECKHE KPHU3HUCHI mponuioro. [IpuyuHbl u
CJIEJICTBHSI MacCOBBbIX BbIMUpaHU. COBPEMEHHBIH 3KOJOTHYECKHI KPU3HUC, €0

0COOEHHOCTH

Pasnenst m 3agaum anTponosoruu. Meronsl aHTpononorud. (CTaHOBIIEHHE
IIPEICTAaBICHUM O MPOUCXO0KIEHUH ueroBeka. COBpeMEHHbIE HAyUYHbIE TEOPUH.
CxoncTBO uenoBeka € KUBOTHbIMU. CHcTeMaTHUECKOEe IOJIOKEHUE YeJIOBEKa.
CBuzerenbcTBa  CXOACTBA  YENOBEKAa C  JKMBOTHBIMHU:  CPaBHHUTEJIBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTHYECKHE, ($H3HO0JIOTO-OMOXUMHUYECKHE,
noBesieHueckue. OTInYms YeaoBeKa OT KUBOTHBIX. [IpAMOX0KIeHIE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE rOJIOBHOIO MO3ra U BTOPOM CUTHAJILHON
CHUCTEMBI.

JBmwxymme cuibl ((hakTopbel) aHTPONOTeHe3a: OMOJIOrMYEeCKHe, COIUATbHBIC.
CooTHomeHrne ONOJIOTHYECKUX U COITUANTBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.
OcHOBHBIE CTaluM AHTPOIIOTE€HE3a. ABCTPAIIONUTEKN — JIBYHOIHE TIPEIKU JOACH.
UYenoBek  yMenbld, IIE€pBblE  M3TOTOBICHUSA  Opyaud  Tpyna. Yenosek
MPSMOXOJSAIIMNA U TIEPBBIA BBIXOJA JroAeH 3a mpenensl Adpuku. YenoBek
reienb0epreckuii — oOIuMi NpeoK HeaHAEepPTATbCKOro YellOBEeKa W YesloBeKa
pazymHOro. YenoBek HEaHIEPTAIbCKUNM KaK BUJ JIIOJAEH XOJIOAHOIO KIUMarTa.
YenoBeKk pa3syMHBII COBPEMEHHOIO THUIIA, JIEHUCOBCKUH YEJIOBEK, OCBOCHHE
KOHTHMHEHTOB 32 penenamMu AQpuki.

DOBONIOIUS COBPEMEHHOI'O uesjoBeKka. EcTecTBeHHbI OTOOpP B HOMYJSLMSIX
yenoBeka. MyTalMoHHBIA mporecc W noaumopdusm. [lomyssiuoHHbIE BOJHBI,
npeiid reHoB, Murpanus u «3(p@GeKkT oOCHOBATEIs» B MOIMYJSALUSIX COBPEMEHHOTO
YeJI0BEKa.

Yenoseueckne pacel. [lonatne o pace. bonbpmme pacel:  e€BponeonIHas
(eBpasmiickasi), aBCTpaJlo-HErpoMJHass  (dKBaTOpHajbHas),  MOHTOJIOMJIHAs
(asmaTcko-aMepHuKaHCKasi). Bpems M myTu pacceneHus 4YeloBeKa IO IIJIAHETE.
EnuncTtBO  wenoBeueckux pac. HayuHas  HECOCTOSATENBHOCTH — pacH3Ma.
[IpucnocoOneHHOCTh YeloBEeKa K pa3HbIM YCIOBHUSM OKPY>KaIOLIEH Cpemsbl.
Bnusnue reorpaduyeckoit cpensl U apeiida TreHoB Ha Mopdonoruro U

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

OKOCHUCTEMBI U MMpUCynmue MM 3aKOHOMCPHOCTHU
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Paznensl u 3agaun sxonorun. CBsi3b SKOJIOTUU C APYTUMH HayKaMHu.
Metoner skonorun. lloneBbie HaOMIOAEHUS. DKCHEPUMEHTHI B  OKOJIOTHH:
NpUpPOAHbIE U JabopaTopHble. MoJenupoBaHHE€ B JKOJIOTUA. MOHUTOPUHT

OKPY’KaIOIIECH CpeIbl: TOKAIbHBIN, pETHOHAIBHBIN U TJI00aIbHBIN

Okosorndyeckue (GakTopbl U 3aKOHOMEpHOCTH MX JeiictBusa. Kiaccuduxanus
9KOJIOTUYECKUX  (PAKTOpOB: abMOTHYECKHE, OMOTHYECKUE, aHTPOIOTrECHHbIE.
OOme 3aKOHOMEpPHOCTH JCUCTBHS 3KoJorudeckux (akropos. IIpaBuio
munumyma (K. Impenrens, FO. JIuOux). TonepaHTHOCTh. DBpUOMOHTHBIE U
CTEHOOUMOHTHBIE OPTaHU3MBI.

AbGuoTtndeckue daktopel. CBeT Kak sKojorudeckuii akrop. JlecTBue pasHbIX
Y4aCTKOB COJHEYHOTO CHEKTpa Ha OpraHu3Mbl. OKOJOIMYECKHE TPYIIIbI
pacTeHMii M JKUBOTHBIX MO OTHOUIEHHIO K cBeTy. CurHajnpHas pojib CBETa.
doTonepruoausm.

Temmneparypa kak »skojoruueckuil Qaxrop. JlelicTBHe TemmepaTypbl Ha
opranusmsl. [1oMKunOTEpMHBIE 1 TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHbBIE U
CTCHOTEPMHBIE OPTaHU3MBI.

Bnaxnocte kak skojorudeckuit ¢daxkrtop. IIpucnocobnenus pacteHui K
noJIepKanuio BoaHoro Oanmanca. Kiaccudukanus pacTeHHil 1O OTHOIICHHIO K
BoJie. [Ipucmocobaenns >KUBOTHBIX K H3MEHEHHIO BOJTHOTO PEKUMA.

Cpenpl oOuTaHMs OPraHU3MOB: BOJHAs, HA3e€MHO-BO3JYILIHAs, I1OYBEHHas,
rnyOuMHHAs  MOJANOYBEHHAs, BHYTpHOpraHu3MeHHas. DPU3HNKO-XUMHUYECKUE
OCOOCHHOCTH cpell oOuTaHus opraHu3moB. llpucnocobiieHuss OpraHu3MoB K
KU3HU B Pa3HBIX Cpe/Iax.

buonoruueckue putmel. BHemHue u BHyTpeHHUE pUTMBL. CyTOYHBIE Y TOAUYHBIE
putMbl. [IpHcrocoOIeHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHHSM YCIOBUM
KU3HU.

XKuznennoie Gopmbl opranusmoB. [loHsTHe 0 xu3HEHHON ¢opme. KU3HEHHbIE
GbopMBI pacTeHMii: JIepeBbs, KyCTapHUKM, KyCTapHUYKH, MHOTOJIETHHE TpPaBbI,
oJHojeTHUE TpaBbl. JKuzHeHHbIE (HOPMBI KUBOTHBIX: THIPOOMOHTHI, T€OOUOHTHI,
a’poOuoHTBI. OCOOEHHOCTH CTPOESHMS U 00pa3a KU3HU.

buornueckue ¢akropbl. Buasl OHOTHUECKMX B3aHMMOJCHCTBHI: KOHKYpPEHLHS,
XMIHUYECTBO, cUMOKMO3 U ero (opmel. Ilapazutusm, xoomepauus, MyTyaausM,
KOMMEHCAJIN3M (KBapTUPAHTCTBO, HaXJeOHUYECTBO). Herpoduueckue
B3auMoOJeiicTBUs  (Tonmuueckue, (Qopuueckue, (¢dadbpuueckue). 3HAUEHUE
OMOTHMYECKMX B3aUMOJIEHCTBUN U CYLIECTBOBAHHS OPraHU3MOB B Cpele

oOuTaHUs. HpI/IHI_II/IH KOHKYPCHTHOT'O UCKJIFOUCHUA

7.3

OKOJIOTUYECKHE XapPaKTCPUCTHUKU MOITYJIAIH. HOHYJ'IHHI/ISI Kak Ouoyiornueckas

cucremMa. Posib HEOTHOPOIHOCTH cpelibl, GU3NUECKUX OapbepoB U 0COOEHHOCTEH
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O0uoJIOTMU BUJOB B (POPMHUPOBAHUU MPOCTPAHCTBEHHOW CTPYKTYpbI MOIYJISAIUIA.
OcHOBHbBIE MOKa3aTeNU MOMYJSIMMU: YUCIEHHOCTb, IUIOTHOCTb, BO3pAacTHas U
II0JIOBAsi CTPYKTypa, pOXKIAEMOCTb, IPUPOCT, TEMII POCTa, CMEPTHOCTD,
MUTpaLU.

Okojorudeckas CTpykTypa mnomyiauud. OneHKa YHMCIECHHOCTH IOIYJISLHH.
JluHaMuKa DOmyJsiuuy U €€ peryiisilus. bUOTHYEeCKUH MOTEHUUan IOIYJIALUN.
MopnenupoBanue JuHaMHMKU —nonyisauud.  KpuBble  pocTta  YMCIIEHHOCTH
nonyisauuu. Kpuble BbDKMBaHMs. Perynsuus 4MCIEHHOCTH NOMYJISILUI: pOJIb
(GakTOpOB, 3aBUCAIIMX M HE 3aBUCAIIMX OT IUIOTHOCTH. OKOJIOTUYECKHE
cTpareruu BUJOB (r- u K-cTparerun).

ITonsatue 06 sxosornyeckoil Huule Buaa. Mecrooburanue. MHOromepHasi MoJI€Nb
skonornueckod Humu Jx.JM. XaruumHcoHa. Pa3Mepsl 5KOJIOrMYECKOH HULIM.
[loTennmanpHas U peaIn30BaHHAS HULLY.

Bun xak cucrema mnomynsuumid. Apeanbl BUJIOB. Buibl M HMX JKU3HEHHBIE
CTpaTerMu.  3aKOHOMEPHOCTH  IIOBEIEHUS WM MUIPAaUUil  JKUBOTHBIX.

buonornueckue naBazuu JYKCPOAHBIX BUIOB

CooOmiectBa opraHu3moB. buoreHo3 u ero crpykrypa. CBsizu Mexay
opraHu3mMamMu B OuWOIEHO3e. DKOcHCTeMa Kak OTKphiTas cucrema (A.JDx.
Tencnu). OyHKIMOHAIBHBIE OJOKM OPraHU3MOB B 3KOCHCTEME: MPOAYLIECHTHI,
KOHCYMEHTHI, pelyleHThl. Tpodudeckue ypoBHU. Tpoduueckue Lenu U CEeTH.
Abuotnyeckue 61m0ku sKocucTteM. [TouBbl M Wbl B ’KocHcTeMax. KpyroBopot
BEIIIECTB U MTOTOK YHEPTUU B IKOCUCTEME.

OcHOBHBIE TIOKa3aTeNM IKOCUCTEMBbI. buoMacca U MpoayKIus. DKOJIOTHUYECKUE
MIUPaMHUJIbI YUCEN, OMOMACCHI U DHEPTHH.

HanpaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKleccHH. [lepBUUHBIE H
BTOPUYHBIC CYKIIECCMM W WX TMPUYUHBL. AHTPOIOTEHHBIE BO3JCHCTBUS Ha
cykneccun. KimmmakcHoe coo6miectBo. bruopaznooOpasue u mojgHoTa KpyroBopora
BEIIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpuponHbie 3KOCUCTEMBI. AHTPOIMOT€HHBIE SKOCHUCTEMBI. ATpPO’KOCHUCTEMA.
ArporieHo3. Paznuanst Mex 1y aHTpOMOT€HHBIMU U TTPUPOTHBIMH 3KOCHCTEMAaMH.
VYpboskocucrembl. OCHOBHbIE KOMIIOHEHTHI ypOoskocucteM. ['opoackas ¢uiopa u
¢dayna. CuHaHTpONU3alMs TOPOACKO (ayHbl. bronorudeckoe u xo3sHUCTBEHHOE
3HAUEHUE arpodKOCHCTEM M ypOOIKOCHUCTEM. 3aKOHOMEPHOCTH (OPMHUPOBAHUS
OCHOBHBIX B3aUMO/JICHCTBUI OPraHU3MOB B SKOCUCTEMAX.

[TepeHoc sHepruM M BEIIECTB MEXKAY CMEKHBIMU 3KOCHCTEMaMU.Y CTOMYUBOCTh
OpraHuU3MOB, TOMYJSUMA U DKOCUCTEM B YCJIOBHUSIX €CTECTBEHHBIX U

AHTPOINIOT€HHBIX BO3CUCTBUN

buochepa — oOmennanerapHas o6ono4yka 3emiu, TA€ CYIIECTBYET WIH
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cyliecTBoBana XHu3Hb. YueHue B.M. Bepnaackoro o Ouocdepe. Ob6nactu
6uocdeps u e€ coctas. KuBoe BeriecTBo 6nochepsl U ero (pyHKIUH.
3akoHOMEPHOCTH cymiecTBoBaHus Ouocdeprl. OcobeHHOcTH Ouochepsl Kak
rmo0anbHOM  dKocucTeMbl.  Jl[MHamMuWueckoe  paBHOBecue B Omocdepe.
KpyroBopoTsl BemecTB M OHOr€OXMMHYECKHE IHMKJIBI (yriepoaa, a3oTa).
PurmuuHOCTS siBNCHMIT B Onochepe.

3onanbHOCTh OMoOcheprl. [lonarrne o Ouome. OCHOBHBIE OMOMBI CYIIM: TYHIpA,
XBOWHBIC Jieca, CMEIIAaHHBbIE M MIMPOKOJIMCTBCHHBIC Jieca, CTEIH, CaBaHHBI,
MYCTBIHM, TPONUYECKHE JIeca, BBICOKOTOPhbs. Kiumar, pacTHUTENbHBIH WU
KUBOTHBIA MHp OMOMOB CYIIIH.

Crpykrypa u (QYHKIHS KUBBIX CHCTEM, OIIEHKAa MX PECYpCHOrO MOTEHIMAlIa U

o6uochepHbIx QyHKIMN

DKOJOTHYecKre KpU3UChl U UX MpHUYMHBL. Bo3jaelicTBue yenoBeka Ha 6uocdepy.
3arpsi3HeHUe BO3MYIIHOM cpeabl. OXpaHa Bo3Ayxa. 3arpsi3HEHHE BOJHOW CPEJbl.
Oxpana BoAHBIX pecypcoB. Pazpyuienue mouBbl. OxpaHa MOYBEHHBIX PECYPCOB.
H3MmeHeHune KuMara.

AHTpPOIIOr€HHOE BO3JICHCTBUE HA PACTUTEIBHBIA W >KUBOTHBIM Mup. OxpaHa
pPaCTUTENBHOTO M KMBOTHOTO MHUpa. OCHOBHBIE MPUHIMIIBI OXPAHBI MPUPOIBI.
Kpacupie kamru. Ocobo oxpansiembie mpupoanbie teppuropun (OOIIT).
Boranuueckue casibl ¥ 300JJ0THYECKHUE ITAPKH.

OCHOBHBIE TPUHLHUIIBI YCTOMYMBOTO Pa3BUTHS 4YEJIOBEUECTBA W MPUPOJBIL.
PanmionansHOe  MpUPONOMONIB30BAaHWE W COXPAaHEHHE  OWOJIOTHYECKOTO

pazHooOpa3zus 3emin




TONKA“’POCIA
\

BOCIIMTAHUSA

Ilepeyens  oOopynoBaHusi, CpeACTB  OOy4YeHUSI H
HeHTpa o0pa3oBaHus €CTEeCTBEHHO-HAYYHO U

TEeXHOJIOTHYECKOU HanpaBJeHHOCTU« Touka pocray»

Ne | HammeHnoBaHue KpaTkue npumepHbie TeXHUYECKHE XaPAKTEPUCTUKHI
o0opynoBanusi
1 udposas OO6ecrieunBaeT BBHIOJIHEHUE JTA00PATOPHBIX PadOT HA YPOKaX IO
naboparopusi 1o OHMOJIOTUHM B OCHOBHOM IIKOJIE ¥ MIPOSKTHO-MUCCIICIOBATEILCKOM
OnoIorNH nesTeabHOCTH yuamuxcs. Kommiekrarust:
(yyenugeckas) + becripoBo1HOI MYJIBTUIATUMK 110 OUOJIOTHHU C 5-10
BCTPOCHHBIMH JTaTYUKAMHU:
+ JlaTuuk BiakxHocTH ¢ nuanazonoM usmepenus 0...100%
+ JlaTunK OCBEIIEHHOCTH C JMAna30HOM U3MEPEHUS HE YKe YeM
ot 0 mo 1800001k
+ Jlatuuk pH ¢ nnanazonom usmepenus He yxe yeM ot 0 1o 14
pH
+ JlaTumk TeMriepaTyphl C 1Mama30HOM U3MEPEHUS HE Y)Ke YeM OT-
20 mo +140 C
- J[aTuuK TeMnepaTrypbl OKpY>KarolIe Cpeibl ¢ AUAa30HOM
nu3MepeHus He yxe yem or-2010+40C
2 Mukpockon Tun Mukpockona: OMoNIOruyecKuit
uudposoi Hacanka Mmukpockona: MOHOKYJISIpHAsI

Ha3znauenue: nabopaTopHBbIii.

MeTto[ ucciieJoBaHus: CBETIIOE M10JIE

Martepuran ONTHKU: ONITHYECKOE CTEKIIO

YBennueHnne Mukpockona,kpar:64—1280

Oxynsiper: WF16x
O06bexTuBbI:4X,10x,40Xs(MOANPYKUHEHHBIN )
PeBonbBepHas royioBka: Ha 3 00bekTHBA THIT TOACBETKHU:
3€pKajo UM CBETOAMO/]




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA

1.Y4ueOHuku:
TepemoB A.B., IlerpocoBa P.A. buosorusa. buomormdyeckue cuCTEMBI H

nporeccel. 10 kmacc. YrinyOiaennslit ypoBenb. M.: ““ IIpocBenienue”, 2023.
TepemoB A.B., IlerpocoBa P.A. buosorusa. buomormdyeckue CHCTEMBI H
nporeccel. 11 kmacce. YrmyOaenubiit ypoBeHb.- M.: “IIpocsemnienue”, 2023.

2. MyapTUMEINITHBIN TPOEKTOP, IKPaH, HOYTOYK, MyJIbTUMEIUIHBIE TOCOOUS.

3. https://edu.gov.ru/ — caiit Munnpocsemenus PO.

4. https://edsoo.ru/ — Caiit «kEauHoe coniepxanue o01iero 00pa3oBaHus».

5. http://samregion.edu.ru — callT MwuHUCTEpcTBa 00pa30oBaHUS M HAYKH

Camapckoit o6s1acTu.

6. http://obrnadzor.gov.ru/ — ®enepanpHas ciyx0a 1o Haa3opy B cdepe

00pa30BaHUs U HAYKH.

7. www.fipi.ru— ®@enepalbHbIi HHCTUTYT NEIArOTMYECKUX H3MEPEHHIM
(OUIIN).

8.https://edsoo.ru/constructor/— KoHcTpykTOop pabounx mporpamm.

9.http://www.prosv.ru— caiT u3garenbcrba «lIpocBerieHue.
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