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MOSACHUTEJBHASA 3AIIKNCKA

[Iporpamma mo ydeOHOMY mipeamery "buonorus" (mamee - Owmomnorus) Ha
ypOBHE cpenHero oduiero oOpa3oBaHHs pa3paboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 obpazoanuu B Poccuiickoit denepannmy,
dI'OC COO, Konmenuuu mnpenojaBaHusi ydeOHoro mpenmera «buonorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHoi paboyeil mporpaMmbl BOCIIUTAHUS.

YueOuslii npeamer «buonorusi» yray6nénnoro ypoBHs usydenus (10-11
KJIACCHI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB IMpeAMeTHOU oOnactu «EcTtecTBeHHO-
HayuHble mpeaMmeTb». CornmacHo mnonoxeHusM DOIOC COO mnpoduibHbIe
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriyOJEHHOM YPOBHE, SIBISIOTCS CIIOCOOOM
nuddepenupann  oOy4eHUsT Ha YpOBHE CpeaHero oOiiero oOpa3oBaHus U
MIPU3BaHBl OOCCICYUTHh IMPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIUM, CPEIHUM
o01mM, cpeHUM MpodhecCUOHATBHBIM U BRICIIUM 0Opa3oBaHueM. B To xe Bpems
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MIPUOPUTETHOE pEIIeHNUE 00pa30BaTEIbHBIX, BOCHHUTATCIBHBIX M Pa3BUBAIOIINX
3a/1a4, CBSI3aHHBIX C TpodopuUeHTAIMENd OO0ydYarolUXCsi U CTUMYJIHPOBAHUEM
MHTEpeca K KOHKPETHOM O0JIACTHM HAyYHOI'O 3HAHHWA, CBA3aHHOIO ¢ OHMOJIOTHEH,
MEUITMHOM, SKOJIOTUEH, TICUXOJIOTUEN, CTIOPTOM WJIM BOCHHBIM JICJIOM.

[Iporpamma mo yuebnomy mpeamety "buomorus" naér mpeacraBieHUE O
Helau M 3ajayax M3ydeHus ydyeOHoro mnpenmera «buonorus» Ha yriayOnéHHOM
YpOBHE, onpeaessieT o0si3aTesibHOe (MHBAPUAHTHOE) MIPEAMETHOE COAep KaHue, ero
CTPYKTYPHUpPOBAaHHME TIO pa3ieliaM M TeMaM, paclpeielieHde Mo Kiaccam,
PEKOMEHIyeT MOCIEA0BATeIbHOCTh W3Y4YeHHs YYEOHOro marepuaia ¢ y4EToM
MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOTO Tpolecca,
BO3pPACTHBIX OCOOEHHOCTe oOyuwaromuxcsi. B mnporpamme mno Ouonoruu
peanu3oBaH MPUHIUIT TPEEMCTBEHHOCTH C M3y4YCHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHus, Oiaromaps 4YeMy IPOCMATPUBACTCS
HAMpaBJICHHOCTh HA  TMOCJIEAYIONMIEe pPa3BUTHE  OWOJOTUYECKUX  3HAHUM,
OpPUEHTUPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEJACTAaBICHUN O 370pOBOM 00pa3e >XKU3HHU, Ha
BOCIUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKalollel mnpupoaHou cpeae. B
mporpaMme Mo OHMOJOTHH TakKe IMOKa3aHbl BO3MOKHOCTH Y4Y€OHOTO TpeIMeTa
«buonorusiy B peamuzanuu  TpeboBanuit DPIOC COO Kk TMIAHUPYEMBIM
JUYHOCTHBIM, METAIlpPeAMETHBIM M TPEAMETHBIM pe3yjbTaTaM OOydYeHHUS U B
(GOpMHpPOBAaHUM OCHOBHBIX BHIOB Yy4eOHO-TIO3HABATEIBHOW  JIESITCIIBHOCTH
OOy4JaroIMXcsi MO OCBOCHHIO COJIEPKaHUS OMOJOTHYECKOrO 0Opa3oBaHUs Ha
YpOBHE cpeaHero o01iero oopa3oBaHus.

VYueOnsbiii npeamer «buosorus» Ha ypoBHE CpelHEro oomero oopa3oBaHus
3aBepiiaeT OuOJIOTMYECKOoe O00pa3oBaHME B IIKOJE MW OpPUEHTHUPOBAH Ha



paciuiMpeHre U yriayOsjeHue 3HaHMM OOYyYaroIIMXCS O KMBOM MPUPOJE, OCHOBAaX
MOJICKYJISIPHOM M KJIETOYHOW OMOJIOTUH, SMOPUOJIOTUM U OWOJIOTUH Pa3BUTHA,
TeHETUKH, CEICKI[UN, OMOTEXHOJIOTUH, SBONIOIIMOHHOTO YUCHHS U SKOJIOTHH.

N3yyenue yudeOHoro mpeamera «buonorus» Ha YIriIyOJIEHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIUXCSA K TMOCIEAYIOIIEMY IOJYyYEHUIO
Ouonornueckoro  oOpa3oBaHMs B By3aX W OpPraHHU3alMsSIX  CPEIHEro
npodeccuonansHoro oopa3zoBanus. OCHOBY €ro COAEpKaHMUS COCTaBISIET CUCTEMA
OMOJOTUYECKUX  3HAHUM, TMOJIYYEHHBIX TPU HU3YYEHUH  OOYyYaIOIUMHUCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECKUX Pa3/eloB OMOJIOTMM HA YPOBHE OCHOBHOTO
obmiero obpazoBanusi, B 10—11 kiaccax 3Tu 3HaHUS TOJYy4YarOT pa3BuTHE. Tak,
pacmMpeHsl W yriayOneHbl OMOIOTHYECKHE 3HAHUSA O PACTCHMSIX, XKHUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME YEJIOBEKa, OOIMWX 3aKOHOMEPHOCTSAX >KU3HH,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS IPUKIIATHOTO U TOMCKOBOTO
XapakTepa, KOTOpble MOXHO HCIOJIb30BaTh KaK OPUEHTHUPHI AJIS MOCIEAYIOLIETO
BbIOOpa mipodeccur. Bo3MokHA Takke HHTErparusi OMOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMHU 3HAHUAMHU, IMOJYYCHHBIMH OOYUYAIOMUMUCS TpPU H3yYCHUH
(bU3UKK, XUMHUH, Teorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmbl 1o ydeOHOMYy mnpenmery "buosiorus" oTpaxaer
CUCTEMHO-YPOBHEBBIH U 3BOJIOLNUOHHBIM MOAXOABI K HU3YYEHHIO OHOJIOTHH.
CornacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE IS KUBBIX
CHCTEM Pa3HOTO YPOBHS OpraHU3aIliH, YBOJIOIMN OPTraHMYECKOTO MUpa Ha 3emiie,
COXpaHEHHUsi OMOJOrMYecKOro pasHooOpaszus 1uiaHeTtol. Tak, B 10 Kkiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OWOJNIOrMH, SMOpPHOJIOTUU U
OMONIOTMM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMH U CHUHTETUYECKOU
OMONOTHH, AKTyaM3UPYIOTCS 3HAHUS OO0ydYarommxcs Mo OOTaHWKE, 300JI0THH,
aHatomuu, (usmonorun uenoBeka. B 11 kiacce u3ywaroTcs SBOJIIOLHUOHHOE
y4eHHE, OCHOBBI SKOJIOTHUHU U yueHue o ouocdepe.

VYuebnsiii mnpeamer  «buonorus» mpu3zBaH  00€CIEUUTh  OCBOCHUE
00yJaroIUMHUCS OMOJIOTUYECKUX TEOPUH M 3aKOHOB, HJICH, MPUHITUIIOB U TTPABHIL,
JIe)KaIMX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUU O
CTPOCHHH, MHOTO00pa3MH M OCOOCHHOCTSX KIETKH, OpraHu3Ma, MOMYJIsSIuH,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTHXKEHHUSIX, COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX aclleKTax OMOJIOTHYecKuX 3HaHuM. Jlis
pa3BUTHS W TOJACpX)aHHUS HWHTEpeca OOyJarommxcs K OHOJIOTUM HapsAy co
3HaYUTEIbHBIM 00BEMOM TEOPETHYECKOTO MaTepHalia B COACPKAHUH MPOTPAMMBI
no OWOJIOTHH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHHS M PAa3BUTHS
TOM uiau MHOW oOjacTu OWOJIOTHUH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
yU€HBIX B PEIICHUE BAXKHEUITNX OMOJOTHYECKUX U IKOJIOTUYECKUX MPOOIIEM.



Lenb n3yuenus yueOHnoro npenmera «buonorus» Ha yriyOJaEéHHOM YpOBHE —
OBIAJICHUE  OOYyYalOUIMMHCS  3HAHUSAMHU O  CTPYKTYpHO-(PYHKIIMOHATHHOMN
OpraHu3allid >KUBBIX CHCTEM pa3HOrO paHra M NPHOOPETEHHE YMEHH
UCIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K ONpeAesIEHHON 00sacTu
npo(eCCUOHATIBHON JESITENIbHOCTH, CBSI3aHHOW C OuoJjiorueil, wim K BbBIOOpPY
y4eOHOT0 3aBEICHUA I MIPOOJIKEHHSI OMOJIOTUYECKOTO 00pa30BaHusI.

JlocTikeHne 1enu Uu3ydeHus ydeOHoro npeamera «buosorus» Ha
yri1yOIEHHOM YPOBHE 00€CTIEUMBACTCS PELICHUEM CIIENYIOIIMX 3aa4:

OCBOEHHUE O0YYAIOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUM: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSX, KOHUEMIUAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTABISIOMIUX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KaPTUHY MHUPA; O
CTPOCHUHM, MHOTO00pa3uu U OCOOCHHOCTSAX OHOJIOTHYECKUX CHCTEM (KIIETKa,
OpraHu3M, MONyJsIus, BUA, OMOreo1eHo3, ouocgepa); 0 BbIIAIOLUUXCS OTKPBITUSAX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAKOMJIEHUE OOYy4YaIOMIMXCSd C METOJAAMM IIO3HAHMS >KUBOW MPHUPOBI:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM pPa3BUTHUS, TE€HETUKU U
CEeJICKIIMM, OUOTEXHOJOTMM U CHUHTETHYECKOM OHOJIOTHMH, MAaJEOHTOJIOTHUH,
HKOJIOTUM);  METOJaMH  CaMOCTOSITEIbHOTO  IMPOBEIEHUS  OMOJOTMYECKHX
UCCeNOBaHUM B JjabopaTopum M B mpupoje (HaOmoJaeHue, H3MEpEeHue,
AKCIIEPUMEHT, MOJIEITMPOBAHUE);

OBJIaZIcHUEe OOYyYaOIUMUCS  YMEHHUSIMH: CaMOCTOSTEIbHO  HAXOJUTh,
aHaJIM3UpPOBaTh W HCIOJIB30BATh OMOJOTMYECKYI0 HH(POpPMAIUIO; MOJIb30BaThCS
OMOJOTUYECKOW TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM M  COLMAIBHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npo0jemMaMu 4YeJOBEYECTBA; OLICHUBATh IOCIEACTBUS CBOEH NEATEIBbHOCTH 10
OTHOILIICHUIO K OKpYXarollel NpupogHON cpene, COOCTBEHHOMY 30pPOBBIO U
3MI0POBBIO0  OKPYXKAIOIIUX  JIIOACH; OOOCHOBBIBATH M COONIOAATH  MEPHI
npoHIIakTUKU MH(GEKIIMOHHBIX 3a00J€BaHUl, MPaBUIa MOBEACHUS B MPUPOJE U
oOecrieueHus 6€30MacHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B UPE3BBIYANMHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepHu30BaTh
COBpEMEHHbBIEC HayYHbIE OTKPBITUS B 00J1aCTH OHOJIOTHH;

pa3BUTHE Y O0YYaIOIIUXCS MHTEIJIEKTYaIbHBIX M TBOPUECKUX CIIOCOOHOCTEN
B IpOIlECCE 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSAMH M COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTHM, PEIIAEMBIMU €10 MpOOJIeMaMH, METO0JIOruei
OMOJOrNYECKOTO UCCJIEI0BAHMS, IPOBEICHHUS AKCIEPUMEHTAIIbHBIX
UCCJIEIOBaHUM, peleHus] OMOJIOTUYECKUX 3a/1ad, MOJCIUPOBAHUS OMOIOTHUYECKUX
O0OBEKTOB U MPOLIECCOB;



BOCITUTAHUE y 00YYaIOMUXCs IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOC B
IEJIOM M K OTJICTBHBIM €€ 00BbEKTaM U SIBJICHUSAM; (POPMHPOBAHUE IKOJIOTHUECKOM,
TEHETUYECKOM TPaMOTHOCTH, OOINEH KyJIbTyphbl TIOBEIACHUS B TPHUPOJE;
MHTErPallii €CTECTBEHHO-HAYYHbBIX 3HAHUN;

npuoOpeTeHrne  OOy4YaloIIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
MPUPOIOIIOIL30BaHUN (COOJIO/ICHNE TIPaBWJI TOBEACHUS B TPHUPOIE, OXPaHBI
BUJIOB, DKOCUCTEM, OUocheprl), COXpaHEHUU COOCTBEHHOTO 3I0POBBS U 37I0POBbSI
OKpYXKalOIUX  Jrojied  (coOmromeHuss Mep NporiakTuku — 3a00JieBaHUH,
oOecrieueHne 0€30MaCHOCTH KU3HENEATEIbHOCTH B YPE3BBIUAMHBIX CUTYaIUsAX
OPUPOJHOTO M  TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  MCIOJIb30BaHUS
OMOJOTMYECKUX 3HAHUI U YMEHUH B TOBCEAHEBHOM KU3HU;

CO3JaHH€  YCIOBMM  JUIsl  OCO3HAHHOIO  BbIOOpa  00yYarolMMUCH
WHIUBUTy AJIbHON o0OpazoBarenbHON TPaeKTOPUH, CHOCOOCTBYIOLIEH
nocJenyronemMy npodecCHOHaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHIUBUTYyAIbHBIMA HHTEPECAMHU U IOTPEOHOCTSIMH PETHOHA.

OO111ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OHMOJIOTMU Ha YIIIyOJIEHHOM
YpOBHE CpeaHero oobiero oopazoBanusi, coctapisier 204 yaca: B 10 kimacce — 102
yaca (3 4aca B Heneno), B 11 kiacce — 102 yaca (3 yaca B Hezelo).

OT60p opraHu3arMoOHHBIX (OPM, METOJOB U CPEJACTB OOyUCHHS OHOJIOTHU
OCYIICCTBIISAETCSA ¢ YYETOM CHEIU(UKU ero COJASpKaHWs W HAMpaBJICHHOCTH Ha
MPOJIOJDKEHNE  OMOJOTHYECKOTO 00pa3oBaHMs B  OpraHM3AIUAX  CPEIHETO
po¢heCCHOHAIIBHOTO M BBICIIIETO 00pa30BaHUs.

O0s13aTeIBbHBIM YCIIOBHEM IPU O0yYCHUU OHMOJIOTUM Ha YyriayOJIEHHOM YpOBHE
SBJIIETCSI TIPOBENICEHUE JTA0OPATOPHBIX M TpakTUdYeckux padot. Taxxke ydactue
OOyJaroIMXCcs B BBITOJTHCHUH TMPOSKTHBIX M YYEOHO-HCCIIEIOBATEIBLCKUX PadoT,
TEeMaTHKa KOTOPBIX OMPEICIASTCS ydYUTEJIEM Ha OCHOBE HWMCIOIIHUXCS
MaTepHATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOHBIX YCIOBUH.



COAEPXKXAHUE OBYUYEHUA
10 KJTACC

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

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHass Ouosiorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHs
Ouosiornu.  buonornueckue HaykKM U U3y4yaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIbHbIC, TPUKIAJHBIE KM TMOUCKOBBIE HAy4YHBIE HCCIECIOBAaHUS B
OHOJIOTHH.

3HadeHre OMoOJIOruu B (POPMUPOBAHMHU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuHbl mupa. [Ipodeccun, cBsizanHbie ¢ Ouosorueil. 3HaueHue OUOJOTHHM B
MMPAKTUYECKON JECATCIIbHOCTA 4YEJOBEKA: MEIAUIIMHE, CEIbCKOM XO3SMCTBE,
MIPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JlemoHcTpanuu

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

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

Tema 2. 7KuBble cucTeMbI U UX U3YYeHHUE

JKuBble cucTEMBbl Kak mpeaMer u3ydeHust Ouonoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHMCKPETHOCTh U IEJIOCTHOCTb,
CIOKHOCTb M YIOPSAJIOYEHHOCTb CTPYKTYPBI, OTKPBITOCTb, CAMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTb, U3MEHYMBOCTD, POCT U Pa3BUTHE.

YpOBHM OpraHM3allii KUBBIX CHUCTEM: MOJICKYJISPHBIM, KJIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHBIN, MOMYJISIHMOHHO-BUIOBOM, YKOCHUCTEMHBIN
(buoreoneHoTuyeckuit), omochepHsiit. Ilporecchl, MTPOUCXOIAIINE B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >XKMBOTO. JKWM3HB Kak (opMa CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaromme ,’uBble CUCTEMBbI HA PA3HBIX YPOBHSIX OpPraHU3ALUU.

N3yueHnne >XKuUBBIX cucTeM. Meroasl Ouosiorndeckord Hayku. HaGmroneHwue,
M3MEpPEHME, SKCIIEPUMEHT, CUCTEMAaTU3alus, MeTaaHanus3. [loHaTue o 3aBUCUMON U
He3aBUCUMOUW TiepeMeHHOU. [lnanumpoBanue oskcnepumenta. [loctaHoBka w
npoBepka rumnote3. HyneBas runote3a. [lonsTie BHIOOPKH M €€ JOCTOBEPHOCTD.
Pa3Opoc B Oumonormyeckux maHHbIX. OIlIEHKa JOCTOBEPHOCTH MOJyUYEHHBIX
pe3yabraroB. [IpuunMHBI UMCKaXEHUA PE3YyIbTATOB JKcnepuMeHTa. [loHsAthe
CTATUCTUYECKOTO TECTA.

JleMoHCTpanun



Tabmupt u cxembl: «OCHOBHbIE TPU3HAKU >KU3HWY», «buonoruueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM MKUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusmay», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUS )KUBOU MTPUPOJIBI».

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

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IUYHBIX METONOB MpH
W3YUYEHUH JKUBBIX CHCTEM.

Tema 3. buoJsiorust KJIeTKH

Knerka — CTpyKTypHO-QYHKIMOHaJIbHAS e€auHULA >kuBoro. Vcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBanH,
M. Ilneiinen, P. BupxoB). OCHOBHBIE IOJOXKEHHUS COBPEMEHHON KJICTOUHOMU
TEOPUHU.

Metoapl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHUS,
xpoMarorpadusi, 31eKTpodope3, METO] MEYEHBIX aTOMOB, AU(epeHInanbHOe
LHEHTPU(PYTUPOBaHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢uxcuposannvix
K1emokK. DIEKTpOHHAasT MUKpockonus. Kongoranvnas muxpockonus. Bumanvroe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpauumn

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

Tabmuibl u cxembl: «CBETOBON MHKPOCKOID), «DIEKTPOHHBIM MUKPOCKOID»,
«HMcropus pa3BUTHSA METOLO0B MUKPOCKOIIUI.

OOopyioBaHuEe: CBETOBOM MHMKPOCKOI, MHKpPOIpEnaparbl pacTUTENbHbIX,
YKUBOTHBIX U OAKTEPUAIBHBIX KIETOK.

IIpakTuyeckass padora «U3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, saekrpodopes, auddepeHmaTbHoe IEeHTPUGYTUPOBAHUE,
[111P)».

Tema 4. Xumuueckasi OpraHu3anms KJICTKH

XUMHYECKAN COCTaB KJIETKA. Makpo-, MUKpPO- U YJIbTPAMHUKPOIJIECMEHTHI.
Bona n e€ ponp Kak pacTBOPHUTEINS, peareHTa, y4acTHE B CTPYKTYpHpPOBaHUU
KJIETKH, TEIUIOperyssiuuu. MuHepaabHble BEIIeCTBa KIETKH, MX OMOJIOTHYecKas
poJib. POJIb KATHOHOB ¥ AHWOHOB B KJIETKE.

Opranuyeckne BelIECTBA KIETKU. buosiormyeckue mnonumepsl. benkw.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTypsl OenkoBoi Mosiekysibl. [lepBuunast
CTpyKTypa Oenka, HenTHIHAas CBsI3b. BTopuuHas, TpeTHuHas, YeTBEPTUYHAS
cTpykTypel. [enatypamus. CpoiictBa OenkoB. Kiaccupukamus Oenkos.
buonoruueckue GpyHkunu 6enkoB. [Ipuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIMTOCAXaPUIAbl U MOJIHCAXAPU/IBIL.
OOmuit  mnaH CcTpoeHHss H  (U3MKO-XMMHUYECKHE CBOWCTBA  YIJICBOJOB.
buonornueckue GyHKIIUU YTIIEBOOB.

Jlununpr. M'mapodunbHO-THApOGOOHBIE CBOMCTBa. Kitaccubukaiys TUIUI0B.
Tpurnunepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1Me cBOWCTBAa OMOJOTHYECKIX MEMOpPaH — TEKYUYeCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnotsl. JJHK u PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapuoctu. IlpaBuno Yapradda. Ctpykrypa
JIHK — nBoiinast cnimpans. MecroHaxoxaeHnue u ouosnornueckue Gpynknuu JIHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenue monekynbl AT®. Makpospruueckue cBsisu B Moliekyne ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHBIE IEPEHOCYNKU, UX (DYHKIIMH B
Kietke. [Jlpyeue Hyxneozuompugocgpamovr (HT®P). CexenupoBanue JIHK.
Memoovl cenomuxu, mpancKpunmoMuKuy, nPomeoMuKu.

CrtpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3UYECKUE HCCIIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHON CTPYKTYphl OuOMOJEKyd. Moodenuposarnue
CMPYKMypsl U QYHKYUl OUOMONEKVI U UX KOMNIeKco8. KomnbromepHulil ousaiin u
opeaHudecKull cunmes 6UOMONEKYL U UX HENPUPOOHBIX AHANO208.

JleMmoHCTpauumn

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

Hunarpammer:  «PacnpeneneHne XMMUYECKHX 3JEMEHTOB B HEXUBOWU
npupoie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuiel u cxembl: «lleproguueckass TabavIIa XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MoOJIeKyJbl BOJbI», «BemiectBa B coctaBe opraHuzmoB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIEKYNbl», «CTpoeHHE MOJICKYI
yrieBooBy», «CTpoeHre MoJieKyn JHUnuaoBy», «HyKIEMHOBBIE KHUCIOTBI»,
«Ctpoenue Mosekysibl ATOy.

O6opynoBaHue: XUMUYECKasl IOCY1a U 000PYI0BaHKE.

JlaGopaTopHasi padora «O0HapykeHHE OCJIIKOB C TTOMOIIbIO Ka4eCTBEHHBIX
peaKIuii».

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

Tema 5. Crpoenne u QyHKIUM KJICTKH

Tumnbl KIETOK: 3yKapuoTHueckas U Tmpokapuotuyeckas. CTpyKTypHO-
(byHKIIMOHATIbHBIE 00Pa30BAHMSI KIETKH.



CtpoeHne mpoKapuoTHIEeCKOM KIeTKU. KineTouHas cTeHka OakTepuii U apXxei.
Oco0eHHOCTH CTpPOEHHUs] TeTepoTpOo(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib TPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GYHKIIMOHUPOBAHUE AYKapUOTUYECKOU KJIETKHU.
[lnazmatuueckass wmemOpana (masmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpanbl. TpaHcIOpT BELIECTB Yepe3 IIa3MaTUYECKyt0 MEMOpaHy: NMacCUBHBIN
(muddysus, obneruénnas aud¢ys3us), aKTUBHBINA (MEPBUYHBIA U BTOPUUHBIN
aKTUBHBIK TpaHcropT). IlomymponunaeMocth meMOpanbl. PabGoTta HaTpuii-
KaJIMEBOI'0 Hacoca. DHJIOIMTO3: MUHOLMTO3, (arormTo3. Dk3omuTo3. Kierounas
creHka. CTpyKkTypa U QyHKIMH KJIETOUHOM CTEHKU pacTeHUi, TpuOOB.

[Hutomna3ma. [{uto3one. Llutockener. [IBmxenne nurormiazMel. OpraHouasl
kieTkn. OnHoMeMOpaHHbIE OpraHoubl KIETKU: JHAOIUIa3MaTHYecKash CeTh
(OIIC), anmapar I'oapmxu, JTU30COMBI, UX CTPOCHHE U (PYHKIMH. B3anMocBs3b
OJTHOMEMOpaHHBIX OpPraHOUAOB KiIETKH. CTpOeHHE TpaHyJsIpHOTO PETUKYIyMa.
Mexanusm nanpasnenusi 6eakos 6 IIIC. Cunte3 pacTBOpuMbIX OenkoB. CHUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuii  (arpaHyssipHbIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekpetopHas QpyHkuus anmapata ['onbmxu. Moougurkayus 6eakos 6
annapame [ onvoxcu. Copmuposrka 6enxkos 6 annapame I onvoxcu. Tpancmopt
BEIECTB B KJIETKE. Bakyosn pacturesbHbIX KiIeTOK. KiteTounbiii cok. Typrop.

[lonmyaBTOHOMHBIE ~ OpPraHOMJbI  KIJIETKM:  MHUTOXOHIPHH,  IUIACTHJBIL.
IIpoucxoorcoenue mumoxonopuit u niacmud. Cumobuocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenue U (QyHKIMM MHUTOXOHApUN u Tuiactun. llepBudHble,
BTOPUYHBIE U  CIIOXKHBIE  IIACTUABl  (OTOCHUHTE3UPYIOUIUX  IYKAPHUOT.
XJI0pOIIAaCThI, XPOMOIIACTHI, JIEUKOIIACTHI BBICIIMX PACTEHUMN.

HememOpanHubie opraHonabl kiaeTku CTpoeHue U (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocomsl. IIpomesrcymounvle Gunamenmeo.
MukpodunamenTsl. AxkmuHosvie Muxkpoguiamenmol. MBbIIIEUHbIE  KIETKH.
Axmunogvle KOMNOHeHmbl HeMblueunblx Kiemok. MukpotpyOouku. Kietodynsrit
ueHtp. CrpoeHwe U JBUKEHUE KIYTUKOB W pecHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposamnmvie ¢ MUKpopuiameHmamu u
muxpompyboukamu. MomopHvle denxu.

Anpo. OGonouka siipa, XpOMaTUH, KapHoILia3Ma, SAPBIILIKH, UX CTPOCHHE U
bynkuuu. SnepHpiii O0enkoBbIH MaTpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. Idyxpomamuu u cemepoxpomamun. benku
XpoMaTUHA — THUCTOHBI. /J[uHamuka s0epHOU 060a0uku 6 mumosze. Aoephbiil
MPpaHCcnopm.

Knerounsle BkatoueHuss. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKApHOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).

JleMoHCTpauu



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

Tabmuubr u cxembl: «CTpoeHHE SYKapUOTHUECKOW KIeTKn», «CTpoeHue
JKUBOTHOM  KJIETKW», «CTpoeHHEe  pacTUTENbHOM  KieTku», «CtpoeHue
MUTOXOHAPUMNY, «A1po», «CTpoeHHe MPOKAPUOTUYECKON KIETKI.

O6opyioBaHuEe: CBETOBOM MHMKPOCKOI, MHKpPOIpEnaparbl pacTUTEIbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTEpUaIbHbIX KIETOK.

JlaGopaTopnass pabora «l3ydyeHue CTpOEHUS] KIETOK Pa3IUUYHBIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbD».

JlabopaTopnass padora «lccnegoBaHue IJI1a3MONIM3a W JAEIUIA3MOJIU3a B
PACTUTENBHBIX KIETKAX).

IIpakTuyeckass padora  «l3ydeHue  JBMKEHHUS  IUTOILIa3Mbl B
PACTUTEIbHBIX KIIETKaX».

Tema 6. O0OMeH BelecTB M NMpeBpalleHNe JHEPTUH B KJIETKe

AcCCUMUTISALNS U TUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl ooOMeHa
BEILIECTB: aBTOTPO(HBIN W reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
mpoleccax. JHEpPreTMueckoe oOecnedeHue KIeTku: mnpeBpaumieHue ATO B
OOMeHHBIX Tpoleccax. DepMEHTATUBHBIN XapakTep peakuid KJIETOYHOTO
Merabonu3ma. DepMeHThI, WX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUSL.
Kodepmentsl. Otnnuust pepMeHTOB OT HEOPTaHUYECKUX KaTanu3aTopoB. benku-
aKTUBATOPbl M OEIKU-UMHTHOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEepMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKUMX BEIIECTB B KiIEeTKe. DOTOCHHTES.
AHoKcucenHblll U OKcuceHHblll omocunmes y obaxkmeputi. Ceemocoouparoujue
nUSMEeHMuvl U NUSMEHMbl PeakyuoHHO20 yeumpa. Ponp XJI0pOIIacToB B mpouecce
dbotocunTeza. CBeroBas u TeMHOBasi pasbl. Pomoovixanue, Cs, C,. u CAM-munwvi
gdomocunmesa. IlponyktuBHOCTh (hoTOCHHTE3a. BrusHue pa3nuuHbX (HaKTOPOB
Ha CKOpOCTh (poTocuHTE3a. 3HaUYeHNE (POTOCUHTE3A.

XEeMOCHHTES. Pa3nooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPULUPYIOIIHE OaKTepuu, >Keae300aKTepuu, cepoOaKTepuH, BOAOPOHbIE
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHaspoOHbIe opranu3Mbl. Buasl Opoxxenus. I[IpoaykTel OposkeHHS U UX
WCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHBIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30OYAUTEIN OOJIe3HEH.

AspoOHbIe OPTraHU3MBI. Oransl JOHEPreTUYECKOIO oOMeHa.
[ToaroToBuTenbHBIN dTaN. [ TMKOIN3 — OECKUCIOPOTHOE PACIIETUICHUE TITFOKO3HI.

buonornueckoe OKHCIEHNE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUH B
mpoiieccax ouosorndeckoro okucienus. [{uknmnueckne peaknuu. OKUCTUTETHHOE
dbochopunupoBanue. Ouepeus memoOpannoz2o epaduenma npomonos. Cunmes



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

JleMoHCTpanun

[Toptpetsr: k. [Ipuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Onrenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuibr 1 cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUECKU 00MeH», «brocunTes
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYIOBAaHME AJI MPUTOTOBIICHUS
MTOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaToB.

JlabopaTtopnass pabGora «/3yueHue  KaTaIUTUYECKOW  aAKTHUBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMuUjIa3bl WU KaTajla3bl)y.

JlabopaTtopnasi padora «/3yueHue (QepMEHTATUBHOTO pACIICTUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopuass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHHTE3a».

JlabGopaTopHnasi padora «CpaBHEeHHE MPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacsiencrBeHHass uHGoOpManus U peajiu3anus eé B KiIeTKe

Peakunn mMarpudHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CHHTe3a. Peanm3anms HacneacTBeHHOW mHGopManuu. [ eHeTnueckuit
KOJ, €ro cBoucTBa. TpaHckpunuusa — wmaTpuunbeli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoui kiemke. Hexooupyiowue PHK.

Tpancnsius u e€ stanbl. Yuactue Tpancnoptbix PHK B 6nocunTtese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOKuCHOT. Ponb pubocom B
OonocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKAPUOT U IYKApHUOT. Peryisiius akTUBHOCTHM T€HOB y IpokapuoT. ['mmotesa
ornepoHa (d. XKako0, XK. Mano). Monexynapuvie mexanusmvl 3KCNpeccult 2eHo8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
npoiieccoB B kieTke. KieTounslit romeocTas.

Bupychl — HekieTouHble (OPMBI )KU3HU U O00JMTaTHBIC MMapa3uThl. CTpoeHHE
MIPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKusHeHHblU YUK
JIHK-cooepocawux eupycos, PHK-cooepocawux eupycos, o6akmepuoghazos.
Obpamuas mpanckpunyus, pegepmasd, UHmezpasda.

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

buoungopmamura: unmeepayus u anaius 6orvuiux maccueos («bigdatay)
CMpYKmMypHuix buonocudeckux oannwix. Hanomexnonoeuu 6 ouonozuu u meouyume.
IIpoepammupyemvie gpynxyuu beaxos. Cnocobvl 0ocmasKu ieKapcma.



JleMoHCTpanun

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

Tabmuubl u cxembl: «brocunTtes Oenkay, «['eHeTndeckuii Kom», «BUpych»,
«baktepuodarmu.

IIpakTnueckas padora «Co31aHue MOIEIA BUPYCA.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabpl W peryisnus. Mutepdaza u  MUTO3.
Oco0eHHOCTH TpolleccoB, MpoTekawiux B uHTepdaze. [loAroroBka KIETKH K
nenenuro.  [IpecunteTndyeckuii  (MMOCTMUTOTUYECKHUM),  CHHTETHYECKHH U
MOCTCUHTETHYECKUH (MPEMUTOTUYECKUN) TIEPUOIBI UHTEP(DA3BI.

Martpuunbii cunares JAHK — permmkanwpa. IIpuanuner permmkanvun JITHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIbHOCTD.
Mexanusm permkanuu JTHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl u
TemoMepaza. XPOMOCOMHBIH HaOOp KIETKH — KapuOTHUIl. JIUTJIOWJHBIA W
rarionaHbeli  HaOboOpel  XpomocoM. ['oMonorumusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne xmetkn — wmutTo3. CTaguy MHUTO3a MU MPOUCXOIAIINE B HUX
nporeccel. Tunbel Muto3a. Kapuoknne3 u nuTokuHe3. buosiormdueckoe 3HaueHUE
MHTO3a.

Perynsiumss mutoThueckoro nmkia kietku. [Iporpammupyemas kierodyHas
rudesb — anomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAIbHAs TeHOMHKA. Mexanuszmuol
npoaughepayuu, ougpgpepenyuposku, cmaperus u eubenu kKiemok. «lLlugposas
KliemKkay» — ououngopmamuyeckue mooenu (GyHKYUOHUPOBAHUSL KIIeMKU.

JleMoHCTpauumn

Tabnuupsl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mutos3y», «CTpoeHue
xpomocom», «Permmukarus JTHK.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIETKaxX
KOPEIIIKa JTyKa».

JlaGoparopuass  padora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpenapaTax».

JlabopaTtopHnasi padora «HaOmroneHre MuTo3a B KJIETKaX KOHUYMKA KOPEITKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. Ctpoenue u GyHKUMH OPraHU3MOB

buonoruueckoe pazHooOpazue OpPraHu3MOB. OHOKJIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOGHHUS U JKU3HENCSITCIIBHOCTH  OJHOKJICTOYHBIX
opranu3MoB. bakTepumu, apxeu, OJHOKICTOYHBIE TPHUOBI, OTHOKJIETOUYHBIC
BOJIOPOCIH, APpyrue NpoTUCThl. KoIOHWAIbHBIE OPTaHU3MBI.



B3anMoCBs3p 4YacTE MHOTOKJIIETOYHOIO OpraHu3Ma. TKaHW, OprasHbl H
cUcTeMBbl opranoB. OpranusMm Kak eiuHoe neioe. ['omeocras.

Tkanun pacreHnid. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
IOKPOBHAs1, IMPOBOJMAIIAs, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpOEHUS,
(GYHKIUI U pacoIOkKEeHUs TKaHEW B OpraHax pacTeHUH.

TkaHU JKMBOTHBIX M YE€JIOBEKAa. THIBI )KUBOTHBIX TKAHEW: DIUTEIWAJIbHAs,
COCMHUTENbHAs, MbIleyHas, HepBHas. OCOOEHHOCTH CTpPOCHHUA, (PYHKIMHA U
pacIIOIOKEHUA TKaHEN B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbel. BereraTuBHbIE M T'€HEpaTHBHBIC OpraHbl pacTeHuil. Oprasel H
CUCTEMBI OPTaHOB JKMBOTHBIX U yeoBeKa. DyHKIMKA OPraHOB U CUCTEM OPIaHOB.

Onopa Ttena opranuzmoB. Kapkac pacrenuid. CKeneTbl OAHOKIETOYHBIX H
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHblli M BHYTpeHHMH ckeneT. CTpoeHune u
THUIIBI COSJUHEHHUS] KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBHKEHUME  OJHOKJIECTOYHBIX  OPraHU3MOB:
amMEOOUTHOE, KTYTUKOBOE, PECHUYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PACTEHUI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIutanue opranusmoB. lloryomenue BOABI, YIVIEKHCIOIO ra3a W
MHHEPAJIBHBIX BEIIECTB pacTeHusAMH. lIutaHue XkUMBOTHBIX. BHyTpumnosiocTHOE U
BHYTPUKIIETOYHOE TNUIIeBapeHUe. lIuTaHne NO3BOHOYHBIX XUBOTHBIX. OTHENBI
MUIIEBAPUTENBHOIO TpakTa. I[lnmeBapurenbHble kenesbl. [lnmeBapuTenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3mMoB. JIpixanue pacteHui. Jlpixanue >xuBOTHBIX. JJuddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxxHoe npixanue. [[pixarenbHas MOBEPXHOCTD.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX KWBOTHBIX.
JpixarenbHas cucTEMa dYeloBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITHUL U
MiIeKonuTaomuX. Perymsmus npixanus. JlprxareabHble 00bEMBI.

TpaHcnopTr BelIECTB Y OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUM.
TpancropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyrum KpoBooOpamieHus. IBOJIIOLHOHHBIC
YCIIO’KHEHHUSI CTPOEHUSI KPOBEHOCHOM CHUCTEMbI MMO3BOHOYHBIX >KMBOTHBIX. Pabora
ceplila v €€ peryJisius.

Beigenenue y opranu3MoB. Beimenenue y pacteHuid. Breigenenue y
KUBOTHBIX. CoKparturenbHble Bakyonau. Oprasnbl BblaeneHus. PuibTpanus,
CeKpelrsi U 00paTHOE BCaChIBAaHME KaK MEXaHU3Mbl pabOThl OPraHOB BBIACIICHUSI.
CBs13b IIOJIOCTH T€Ja C KPOBEHOCHOM U BBIIECIUTENBHON cUCTEMaMU. Briienenue y



MO3BOHOYHBIX >KUBOTHBIX U 4enoBeka. [louku. Ctpoenue u QpyHKIHOHHMPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y YEIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJHOKJIETOYHBIX OpraHu3MoB. CHOpsI
OakTepuil M UUCTHI MNPOCTEHINIMUX. 3alUTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrukyna. CpeacTsa macCUBHON M XUMHUYECKOM 3a1UThl. OUTOHIUIBI.

3amMra y MHOTOKJIETOYHBIX XUBOTHBIX. [IOKpOBBI M HMX NIPOW3BOJHBIE.
3ammTa opranu3Ma ot Oone3Heil. UMmmyHHas cucteMa uenoBeka. KieTouHblili u
I'YMOpaJbHBIH UMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM creruduIecKuii
UMMYyHUTET. Teopust KIOHaNIbHO-celekTuBHOro ummyHutera (I1. Dpnux, ©. M.
bepner, C. Tonerasa). BocrianmurensHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JIEBaHUM.

PazgpaxkxumocTte ©M  peryimsiiuss 'y  OpraHusmoB. Pazmpaxumocts y
OJTHOKJIETOYHBIX Opranu3MoB. Takcucel. Paznpaxumocts H  peryinsuus y
pacrenuii. PocToBele BeniecTsa U UX 3HaYCHUE.

HepBHasg cucremMa u peduekTopHas peryisuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEJbl. JBOJIIOIMUOHHOE YCI0KHEHNUE CTPOEHUS HEPBHOW CUCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX YKMBOTHBIX. Pediuekc u
peduekTopHas 1yra. be3yciioBHbIE U yCIOBHBIE PEQIIEKCHI.

['ymopanbpHast perynsinus W 3HAOKPUHHAs CHCTEMa KMBOTHBIX U YEJIOBEKA.
JKenespl HSHOOKPMHHOW CHUCTEMBI M WX TOPMOHBL. JleliCTBHE TOPMOHOB.
B3auMoCBsA3bp HEPBHOW M SHIOKPUHHOW cucTeM. [ umnoTtanmamo-runodusapHas
CUCTEMA.

JlemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabnuupl U cxembl: «OIHOKJIETOUYHBIE BOJAOPOCIH», «MHOTOKIETOYHBIC
Bojopocim», «bakrepumn», «lIpocrenimme», «OpraHel LBETKOBBIX PAaCTCHHI,
«CucTteMbl  OpPraHoB TIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «TkaHu pacteHuii», «KopueBbie cuctembry, «CTpoeHue cTedIsy,
«CTpoeHue JNHCTOBOM IUIACTUHKM», «TKaHM KUBOTHBIX», «CKEIET 4YelOBEKay,
«IImmeBapurenpHas cucrema», «KpoBeHocHas cucrema», «/lpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «MplieuHas  cucremay,
«BprgenutenbHas cucteMa», «IHIOKpUHHAs cuctemay, «CTpOeHUE MBIIIIbDY,
«mmynurer»,  «KuiieuynomonoctHele», «CxeMa  MUTAaHUS  PACTECHUNY,
«KpOoBEHOCHBIE CHCTEMBI ITO3BOHOYHBIX KUBOTHBIX», «CTpOoeHuEe THIpBI»,
«Ctpoenue minaHapum», «BHyTpeHHee CTpoeHHe HOKIEBOro uepBsi», «HepBHas
cuctema poeio», «HepBHas cucrema ssrymkm», «HepBHas — cucrtema
npecmblkaromuxcs»,  «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MIIeKOTIUTaomuX», «HepBHas cucrema yenoBekay, «Pediexcy.



O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOIpPENApPaThl OJHOKIETOYHBIX
OpraHMW3MOB, MUKPOIpENapaTbl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJIJICKIIUU
HACEKOMBIX, UIJIOKOXXHMX, UBbIC AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHWil pa3HbIX OTACJOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
o0opya0BaHUE I JEMOHCTPAIMH MIOYBEHHOTO ¥ BO3IYIIHOTO MMUTAHUS PACTECHUH,
pacieruieHus Kpaxmaina U OeNKoB 1o AeicTBrUeM (epMEeHTOB, 000pyI0BaHUE AJIs
JEMOHCTPALUH ONBITOB MO U3MEPEHUIO )KU3HEHHOW E€MKOCTH JIETKHX, MEXAHU3MA
JbIXaTENbHBIX JBUKEHUMN, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlabopaTopHasi padora «/3yueHne TKaHEe paCTCHHIN.

JlaGoparopHasi pabora «/3ydeHue TKaHEN )KUBOTHBIX).

JlaGoparopHasi padora «/3ydeHrue opraHoB IIBETKOBOT'O PACTEHHS».

Tema 10. PazMmHoOkeHHe M pa3BUTHE OPraHU3MOB

®opMbI pa3MHOKEHHS OpraHu3MoOB: Oecriosnoe (BKIIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0ecronoro  pa3MHOMXEHHUSA: IOYKOBAaHUE,  CHOPYJSLUS,
(dparmMeHTanus, KIOHHPOBaHUE.

[TonmoBoe pa3zmuoxkeHue. [lonoBele kieTkn, wiM rameTtsl. Meno3. Craauu
Mmeiio3a. [loBenenne xpomocoM B meio3e. Kpoccunrosep. bronorndeckuii cMbIci
M€Ho03a M TIOJIOBOTO TIpolecca. Meno3 M €ro MeCTO B JKM3HEHHOM IUKJIE
OpraHU3MOB.

[IpenzaponsiieBoe pa3Buthe. ['ameTorenes y »kuBOTHBIX. [10JIOBBIE KeIe3bl.
OOpa3zoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepmaTorene3 u oorene3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPHUOHAIIBHOE Pa3BUTHE JKUBOTHBIX. CroCOOBI
OIUIOIOTBOPEHUS: HApy)HOE, BHyTpeHHee. [lapTeHorenes.

NuauBuyaibHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUHU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a6HbIX NPOOIEM IMOPUOTIOSUL.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Cragun 3MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenwe. Tumbsl  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposanmoe Opoobaenue. bnacmyna, munvl
onacmyn. OCOOEHHOCTH JAPOOJICHUS MIIEKOMMUTAIOMIUX. 3apOJBIIICBbIC JIMCTKU
(ractpynsiuus). 3akiiajika OpraHOB M TKaHEU U3 3apOJIbIIIEBBIX JINCTKOB. B3anmHoe
BIUSIHAE 4YacTell pa3BUBAIOIICTOCSA 3apojbliia (SMOpHOHAbHAS WHIYKIIHS).
3akyagka TUlaHA CTPOCHHMSI JKMBOTHOTO KakK  pPe3ylbTaT HEpPapXUUYECKUX
B3aMMOJICUCTBUII TeHOB. BrnusHue Ha >MOpHUOHAIBHOE pPAa3BUTHE PaA3IMYHBIX
(bakTOpOB OKpPYKAIOIIEH CPEIbI.

Poct u pasButne xuBOTHBIX. llocTamOpuonaneHelii mepuon. Ilpsimoe u
HenpsiMoe pasBuTHe. PasButue ¢ MeraMopo3oM y OECHO3BOHOYHBIX U
MIO3BOHOYHBIX JKMBOTHBIX. bHOJIOrMYeCKOe 3HAYE€HHE NPSAMOIO0 M HENPSIMOTO



Pa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. TUIbI pocTa KUBOTHBIX. DAKTOPHI
PETYISIMN POCTA JKUBOTHBIX M YesioBeka. CTaauu moCcTIMOPHOHAIBHOTO Pa3BUTHS
y )KMBOTHBIX U uesioBeka. [leprnoasl oHTOreHe3a uenoBeka. CTapeHue U CMEpPTh Kak
OMOJIOTUYECKUE MTPOLIECCHI.

PasMHoxxeHue u paszButue pacteHui. ['amerodut u crnopodut. Meiio3 B
KU3HCHHOM TMKJIe pacTeHuil. (OOpa3oBaHue crmop B TMporecce Menosa.
['ameTtorene3 y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoitHOE OIJIOIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3Mbl peryJsiluyi OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JleMoHCTpanumn

[Toptpersr: C. I'. HaBammn, X. [llneman.

Tabmuubr u cxembl: «BereratuBHoe pasMHOkeHHe», «Tumbl OGecmonoro
pasMHOXEHUD, «Pa3MHOXKEHHE XJIaMUIAOMOHaIb», «Pa3MHOXEHHE HBIJICHBDY,
«Pa3mHOkeHue runpe», «Menos», «Xpomocomel», «l'amerorenesy», «CtpoeHue
ANIEKIETKH U criepMaTo3oniay, «OCHOBHBIE CTaauu OHTOreHe3a», «lIpsmoe u
HenpsiMOe pa3BuTue», «Pa3Buthe wmaickoro xyka», «Pa3Butue capanumy,
«Pa3Butne nArymku», «JlBOMHOE OIUIOAOTBOPEHHUE Y UBETKOBBIX PACTECHUI,
«CTpoeHue ceMsiH OJTHOJIOJIBHBIX U JBYIOJIbHBIX pAacTeHUN», «KU3HEHHBIN LMK
MOpPCKOM  KamyCTbD», <« KM3HEHHBIM UHKI MXa», <« KHU3HEHHBIA  IUKI
ManopOTHUKA», « KU3HEHHBIN LIUKJI COCHBD.

O6opynnoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHUIEKICTOK U
CIIEpMATO30UI0B, MOJIENb «L MK pa3BUTHS JIATYLLIKI.

JlaGopaTopHas padora «/3ydeHrne CTpOCHUS MOJOBBIX KJIETOK HAa FOTOBBIX
MHKpOIpEnapaTax.

IIpakTuuyeckast padora «BrpisiBIeHME NOPU3HAKOB CXOACTBA 3apOJbIIICH
MTO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopnass padora «CTpoeHHE OpraHOB Pa3MHOKEHHUSI BBICIIUX
PaCTEHUI.

Tema 11. I'eneTuka — Hayka 0 HaCJe€ACTBEHHOCTH M HM3MEHYHUBOCTH
OPraHu3MoB

Wcropust cTaHOBICHUS W pa3BUTHS TEHETUKM Kak Hayku. PabGoter T
Menpens, I'. ne @puza, T. Moprana. Ponb oTeueCTBEHHBIX YYEHBIX B Pa3BUTUH
reHetuku. Pabotel H. K. KonbsuioBa, H. 1. Basunora, A. H. benosepckoro, I'. JI.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHbBIE€ T€HETUYECKHUE MOHSITUSL U CUMBOJIBL. | 'OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeNIbHBIE TEHbI, aJbTCPHATUBHBIE NPU3HAKK, JOMUHAHTHBIA WU PELECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TEHOTHUII, (DEHOTHII.



OCHOBHBIE ~ METOJBI ~ T€HETUKH: THOPUIOJOTUYECKHM,  IIUTOJIOTHYCCKUH,
MOJIEKYJISIPHO-T€HETUYECKHM.

JleMoHCTpanun

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

Tabmuibl 1 cxeMbl: «MeTo bl TeHETUKIY, «CXeMBbI CKPEIITUBAHUS.

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT T'€HETHUUYECKHX

VICCJIEIOBAHUI.
Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaens — 3aKoH

eAMHO00pa3usl rTHOPUIOB MepBOro nokojaeHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH paclleIVIeHUs NPU3HAKOB. lluTosiormyeckue OCHOBBI
MOHOTHOPHIHOTO CKpELIMBaHus. [ unores3a YyucToThl raMer.

AHanm3upyroniee ckpemmBanue. [[poMeKyTOUHBIA XapaKkTep HACICIOBaHHUS.
Pacuierienre npu3HAKOB MPU HETIOJTHOM JOMUHUPOBAHUH.

JuruOpugHoe ckpemrBanue. TpeTuil 3akoH MeHienst — 3aKOH HE3aBUCUMOTO
HacleJOBaHUsl ~ Mpu3HakoB.  lluTomormyeckue  OCHOBBI  JUTHOPHUIHOTO
CKpEILLBaHUS.

CueruieHHOe HacieaoBaHue npuszHakoB. Pabotsl T. Moprana. CuerieHHOe
HACJIEJOBAHUE TE€HOB, HApYLICHHE CLEIUICHUS MEXAy I'e€HaMH. XPOMOCOMHAas
TEOPUS HACIECACTBEHHOCTH.

['eHeTuka nosia. XpoOMOCOMHBIM MEXAaHU3M OMpPEAEICHUs Mojia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TIeTeporaMmeTHbId I0J. ['eHeTnueckas
CTPYKTYpa IOJOBBIX XpoMocoM. HacnenoBanue nmpu3HakoB, CHENVIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neoTponusi — MHOKECTBEHHOE JEUCTBUE
reHa. MHOXECTBEHHBbI aJulenn3M. B3anMoAenCcTBUE HEAUIEIbHBIX TI'€HOB.
Kommnementapuocts. Onuctas. [lonmumepus.

['eHeTYEeCKUN KOHTPOJIb PA3BUTHs PACTEHUM, >KUBOTHBIX M 4YEJIOBEKA, a
TaKKe (PU3MOJOTMYECKUX MPOIECCOB, TMOBEACHHUS M KOTHUTHUBHBIX (DYHKIIHMA.
['eneTnueckre MeXaHU3Mbl CUMOMOT€HE3a, MEXaHU3MbI B3aUMOJECHCTBUS «XO35IUH
— Mapa3uT» U «XO35IMH — MHUKpOOMOM». ['eHeThyeckue acmeKTbl KOHTPOJS U
W3MEHEHUs HACJIeJICTBEHHON HH(POPMAIIMU B OKOJCHUX KJIETOK U OPTaHU3MOB.

JdemoHcTpanuu

IToprpersl: I'. Mennens, T. Mopras.

Tabmumpt u cxemsl: «IlepBoiif 1 BTOpoil 3akoHbl Menaens», « Tpetuit 3akoH
Mengens», «AHanusupymollee CKpelmuBaHuey, «HemonHoe noMUHUpPOBaHHEY,
«CrenyieHHOEe HAacleOBaHUWE MPHU3HAKOB y Apo30odumiby, «['eHeTuka momay,



«Kapuotun uenoseka», «Kapuotun apozodpuiby, «Kapuotum OTHIBD,
«MHOXECTBEHHBIN allJIeIn3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBaHue: MOJENb JJisl  JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
rUOpUIOB TIEPBOTO TIOKOJICHUS M pPAcCHICIUICHUS NPU3HAKOB, MOJEIb IS
JICMOHCTpallUM 3aKOHAa HE3aBUCHUMOTO HAcJEJOBAaHUS MNPU3HAKOB, MOJEIb JJIs
JIEMOHCTPAllMM CILEIJICHHOTO HACIEIOBAHUS IMPU3HAKOB, CBETOBOM MHUKPOCKOI,
MUKpornpenapar: «JIpozodumnay.

IIpakTnueckass padora «M3ydeHwe pe3ynbTaTOB  MOHOTHOPHIHOTO
CKpEIIMBAHUA Yy APO30(PHITBD».

IIpakTnueckass pab6ora  «/3ydyeHue  pe3ylbTaTOB  JUTHOPHIHOTO
CKpEILIMBaHUA Yy APO30(PUIB».

Tema 13. 3aK0OHOMEpPHOCTH U3MEHYUBOCTH

B3aumoneiictBue reHOTHMIA W cpenbl Ipu  (GopMHUpOBaHUU (EHOTHIIA.
N3MeHYnBOCTh NpU3HAKOB. KauecTBEHHbIE M KOJUUYECTBEHHBIC MPU3HAKU. BUabI
W3MEHYMBOCTH: HEHACIICACTBEHHAS W HACJICACTBCHHAS.

MopaudukanuonHass U3MEHYMBOCTh. Ponb cpeasl B (OpMUpPOBAHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanrioHHbBIN
psin u BapuanmonHas kpubas (B. Moranncen). CpoiicTBa MoaMUKAIIMOHHON
W3MEHYUBOCTH.

['eHoTHIIMYECKAsS U3MEHUYNBOCTh. CBOMCTBA FTEHOTUIMMYECKONW N3MEHUYUBOCTH.
Buapl reHOTUTIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOnHaTuBHAs W3MEHYMBOCTH. Mei0O3 M TOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYUBOCTH. POJIb KOMOMHATUBHON N3MEHYUBOCTH B CO3JaHUU
TCHETUYECKOr0 pa3Ho00pa3us B Mpe/ieiax OJTHOr0 BUA.

MyTanmonHas M3MEHYMBOCTh. BuUIbI MyTanuii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHAYUUPOBAHHBICE MyTallMud. SoepHble W
nUToIIa3MaTuyeckue Myrtanuu. CoMaTUYeCKUE W MOJOBble MyTanuu. [IpuunHb
BO3HUKHOBEHUsS MyTanud. MyrtareHpl ¥ HX BIUMSIHUE HAa OpPraHU3MBI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TpoIecca. 3aKOH TOMOJIOTMYECKUX PSIIO0B B
HacienctBeHHo n3MenunBoctu (H.W. BaBunoB). BHesnepHass U3MEHUMBOCTH U
HACJIEJCTBEHHOCTb.

Onuecenemuxa U OSNUSEHOMUKA, pPOJb ONUSEHEeMUYeCKUx ¢akmopos 8
HACe008aHUU U UBMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOB Y OP2AHUIMOB.

JdemoHcTpanuu

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

Tabmuubr w  cxembl: «Buapl u3mMeHumBoCcTHY, «MoaudukamoHHas
U3MECHYHUBOCTHY, «KomOnHaTnBHas U3MECHYHUBOCTHY, «Meiio3y,
«OmnonoTBopeHuey, «I eHeTnueckue 3a00aeBaHUs YeI0BEKa», « Bumbl myTammiiy.



ObopynoBaHue: *KUBbIE U TepOApHbIE HK3EMIUISIPHl KOMHATHBIX PACTEHUH,
pucyHku (dpotorpadum) )KUBOTHBIX C PA3TUYHBIMUA BHIAMHA U3MEHYHUBOCTH.

JlaGopaTopHhasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMOHHON M3MEHUMBOCTU. [locTpoeHue BapualMOHHOTO psAla U
BapUAIMOHHON KPUBOWY.

IIpakTuyeckass padora «Mytamuu y Apo3o¢uiasl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uyenoBeka. MexayHapoAHas mporpamma HCCIENOBaHUS T€HOMA
yejnoBeka.  Meroapl  M3ydyeHMsT T€HETHMKM  YEJIOBEKAa: T[EeHEaJOrMYeCKHi,
OJIM3HEIIOBEIH, IIMTOr€HETUYECKU, MOMYJISILIMOHHO-CTATUCTUYECKHU,
MOJIEKYISAPHO-TEHETUUECKHM. CoBpemenHOE ONPENICIICHHE Tr€HOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[TI[P-ananu3a. HacnenctBenHble 3a0051€BaHus YeIOBEKa. | €HHbIE U XPOMOCOMHBIE
OoJsie3HU dYenoBeka. boyie3HW ¢ HACENCTBEHHOM MpPeapacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIUHCKOW T€HETHKHA B MPEAOTBPALICHUN U JICYEHUH T€HETHUYECKHUX
3a00JieBaHUI 4YelloBeKa. MeauKOo-reHeTUueckoe KOHCYJIbTUpoBaHUE. CTBOJIOBBIC
KJIETKU. [IOHSATHE «T€HETHYECKOTO Tpy3a». JTUUECKUE aCHEKThl UCCIEHOBAHUN B
00J1aCTH peIlaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnyeckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(bU3MYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKaroleh cpeabl. [ eHeTnyeckas
MIPEIPACIIOIOKEHHOCTD YEJIOBEKA K MATOJIOTHSM.

JlemoHcTpanuu

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

IIpakTnuyeckas padora «CocTaBiIeHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cenrekuusi OpraHu3zMoB

JloMecTuKanusi W CEJICKUHUs. 3apOXKACHUE CEJIEKIMU UM JIOMECTHUKAIUU.
VYuenne H. WM. BaBumoBa o IleHTpax MNpoUCXOXAEHUS W MHOrooOpasus
KYJbTYPHBIX pacTeHUU. Ponb celneknuu B CO3JaHUM COPTOB PACTEHHM U TOPOI
*kuBOTHbIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJIOTUYECKUX PSIIOB B
HaciaeACTBeHHOM wm3MeHuMBocTH H. WM. BaBuioBa, ero 3HadeHue A
CEJICKITMOHHOM PabOTHI.

Metoasl cenekImoHHOM paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIM H
VHIUBUIYaJIbHBIN. Oransl KOMOWHAITMOHHOU CCJICKIINH. HcnwiTanue
npousBoAnTENed MO TOTOMCTBY. OTOOp MO TEHOTHMY C TOMOIIBIO OIICHKH
¢deHoTua NIOTOMCTBA U OTOOP IO IEHOTHUITy ¢ omolkio aHanu3a JJHK.

HckyccTBeHHBIH ~ MyTareHe3  Kak  METOJI  CEJEKIMOHHOM  paboThl.
PainanimoHHbIl 1 XUMHUYECKUI MyTareHe3 Kak MCTOYHUK MYTalUil y KyJIbTypHBIX



dbopm opranm3moB. Vcmonb30BaHNE TEHOMHOTO PEIAKTHPOBAHUS W METOOB
pexomOunanTHbIX JJHK m1st momydenus ncxonnoro marepuana AJis CEIeKIUH.

[lonyuenne MTOJTUTLIIOUIOB. BryTtpuBnnoBas THOpUIN3AIINS.
brnu3kopoACcTBEHHOE — CKpellMBaHWe, WM  WHOpuauHr.  HepoacTBenHoe
CKpelIMBaHue, WM ayTOpuAuHr. ['erepo3uc u ero mpuuuHbl. Vcrnosb3oBaHue
rerepo3uca B ceneknuu. Otnanénnas rudpuamsanus. [Ipeogonenue Oecronus
MEKBHUJOBBIX THOPUAOB. JIOCTUKEHUS CEIEKIIMU PACTEHUIN U )KUBOTHBIX. «3eéHast
pesonioyusy.

CoxpaHeHre U U3y4YEHUE T'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHUH U
UX JUKUX pOAMYEH I CO3JaHUS  HOBBIX COPTOB M THOpPUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJNbTYp. M3yuenue, coxpanenue u  ynpaeieHue
2eHemUYeCKUMU pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICTIOBbIX HCUBOMHBIX
8 Yeax YIVUUeHUs. CYUecmayouux U coO30anusi HO8bIX NOPOO, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosvix uoell U nepcneKmueHblX MexHoI02UlI.

JleMoHCTpauumn

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

Tabnuibl u cxembl: «L{eHTpBI IPOUCXOKIECHUS U MHOTO00Pa3usi KYJIbTYpPHBIX
pPacTeHHI», «3aKOH TOMOJIOTUYECKUX PSAOB B HACIEACTBEHHOU M3MEHUYHMBOCTHY,
«Metogpl cenekuumn», «OTnanénHas rudpuauzanus», «MyTrareHes».

JlaGopaTopHasi padora «/3yueHue coOpTOB KyJIbTYPHBIX PACTEHUI U MOPOJ
JIOMAIITHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IIpakTnuyeckas padora «lIpuBnBka pacTteHuN».

IKcKypceusi «OCHOBHBIE METOAbI W JOCTHUKCHHSI CEJIEKIIMM PACTEHUU U
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHIMIO, IJIEMEHHYIO bepmy,
COPTOMCTBITATELHBIM YYaCTOK, B TEIUIMYHOE XO3SAWCTBO, B JIAOOPATOPHUIO
arpOyHHUBEPCUTETA UM HAYYHOTO LEHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOTHS

OOBEKTHI, HCHOJIb3yeMble B OWOTEXHOJIOTHH, — KJIETOYHbIE U TKAHEBBIC
KYJBTYPBI, MUKPOOPTaHU3MBI, ux XapaKTEepUCTHKA. TpaaumonHas
OMOTEeXHOJIOTHSI:  XJIeOOMeUeHne, TMOMYyYEeHUE KHCIOMOJIOYHBIX  IPOIYKTOB,
BUHOJENMe. Mukpoouosornueckuii cuHre3. OOBEKTbI MHUKPOOHMOJIOTHUYECKHUX
TexHosorui. [IponsBoacTBO O€sika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJIOTMl U MHCTPYMEHTOB I€JICHANPABICHHOTO MU3MEHEHUS U
KOHCTPYUPOBAHUS TEHOMOB C LIEJIBIO MOJYYEHHSI OPTaHU3MOB U UX KOMIIOHEHTOB,
COJIEp>KaIINX HE BCTPEUAIOIINECS B IPUPOIC OMOCHHTETHUECKHE MTyTH.



Kierounasa unxeHepus. MeTonbl KyJIbTypbl KIETOK M TKaHEW PACTEHUU H
*KUBOTHBIX. Kpuobanku. ComaTudeckass TruOpuAu3alUss W  COMATHUYECKUN
sMOpuorene3. lcnonb3oBaHue ramiouoB B CeJleKUUH pacTteHuil. [lonyuenue
MOHOKIOHAIbHBIX anmumein. HMcnonv3zosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHbBIX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
AULEKIETOK U KJIOHUPOBAHUE XKUBOTHBIX. METOA TpaHCIUIAHTALIMH SEP KIIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DPA3MHONCEHUSL CENbCKOXO03AUCMBEHHBIX K)IbMYP.

XpoMOocOMHass W TE€HHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha H
koHcTpyupoBanue pexkomouHanTHbix JIHK. Co3z0anue mpanceennvix opeanuzmos.
JlocTmkeHnss W NEPCHEKTHBBI  XPOMOCOMHOM M T€HHOM  MHKEHEPHHU.
DKOJIOTUYECKHE U ATUYECKUE MTPOOJIEMbI T€HHON MHKEHEPHUHU.

Menunuackue OuotexHonoruu. [loctrenomuas nudposas meaununa. [11P-
JUarHocTuka. MeraOOJOMHBIM aHajau3, TEeHOLIGHTPUYECKUM aHaliu3 MpoTeoMa
YyeJaoBeKa Uil OLEHKM COCTOSIHHS €ro 310poBbs. VICHOJIB30BaHHME CTBOJOBBIX
KieTok. TapretHas Tepanus paka. 3D-OmoumkeHepus nns  pa3pabOTKU
(yHIAMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3AaHMS KOMILIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJIOTUH TPEXMEPHOTO OMONPHUHTUHIA U cKapQoiauHra
JUISL peLIEHUS 3a/1a4 IEPCOHATU3UPOBAHHON MEIHIIVHBI.

Co3nanue BEKTOPHBIX BaKIMH C IEJbI0 O0EecreueHus] KOMOMHUPOBAHHOU
3amuThl OT Bo3Oyauteneid OPBU, ycraHoBieHHE MOJIEKYJSPHBIX MEXaHH3MOB
dbynkuuonupoanusi PHK-comepkamux BUpYcOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabmuubl u cxemsl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIJIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxxeHepus», «['eHHass HHKEeHEPHU».

JlabopaTtopHnasi pa6ora «/3ydeHnue 00bEeKTOB OMOTEXHOIOTHI.

IpakTnueckas padora «lloydyeHre MOJTOYHOKHUCIBIX TPOTYKTOBY.

Jdkckypeusi «buoTexHonoruss — BaKHEWIIash MNPOU3BOAMUTENIbHASI CHIIA
COBPEMEHHOCTHU (Ha OMOTEXHOJOTUYECKOE MTPOU3BOACTBO)».

11 KIIACC

Tema 1. 3apoxneHue W pa3sBUTHE 3BOJIOUMOHHBIX NpeACTABJICHHMN B
omnoJioruun

OpomounoHHas Tteopuss Y. JlapBuna. Ilpeanocbuiky BO3HUKHOBEHHS
napBuHu3Ma. JKusHp u Hay4dHas aesrenbHocTs Y. JlapBrHa.

JIBroKylIMe CUiibl HBOJIIOLMU BUJIOB 110 Y. JlapBuHY (BbICOKAasi HHTEHCUBHOCTb
pPa3MHOXKEHHUSI OpPraHW3MOB, HACJEACTBEHHAs HM3MEHYMBOCTh, Ooppba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN O0TOOD).



Odopmiienne cuaTeTnueckoir Tteopuu dBomonmu (CTD). HelTpanbhas
teopusi sBomonuu. CoBpeMeHHass SBOJIOIMOHHAsT OMOJIOTHA. 3HAYCHHE
HBOJIFOLIMOHHOW T€OPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JleMoHCcTpaIMuU

[Toptpetsl: Apuctotens, K. JIunnent, XK. b. Jlamapk, 3. XK. Cent-Unep, K.
Kiosowe, Y. apsun, C. C. YerBepuxos, 1. U. lImaneraysen, Ix. Xonaein, /. K.
benses.

Tabmuubr u cxembl: «Cucrema >xuBoit mpupoasl (o K. Jlunuew)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanusm (opmupoBaHus
MPUCTIOCOOJICHU y pacTeHuii W KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
Mmapuipyta nyremectsus Y. lapsunay, «Haxonku Y. JapBunay, «Dopmbl 00pbObI
3a cyuiectBoBanue», «llopoasl romyoeit», «MHoroodpasue KyJIbTypHBIX (popM
KarmycThl», «[1opojipl JOMaITHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. J[lapBuny)», «CxemMa COOTHOIIEHMsI JABMXKYIIMX CHUJI 3BOJIIOIUMY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJTIOLIHI.

Tema 2. MuKpoIBOIIOLHSA U €€ Pe3yJIbTATHI

[Tonynsiuus Kak 3JIeMEHTapHas €IWHULA 3BOTOUUA. COBPEMEHHBIE METOIbI
OLIEHKM TE€HETHYECKOT0 pa3HooOpa3zus M CTPYKTypbl Homyssiuuid. M3meHeHue
reHo()oH/a TOMYJALMA KaK »3JIEMEHTApHOE 5SBOJIOLMOHHOE SIBJICHHUE. 3aKOH
reHetTuueckoro paBHoBecus JIx. Xapau, B. Baiin6epra.

DneMeHTapHble (aKTOphl (ABUXKYIIME CHJIbI) HBOIIONMH. MyTallMOHHBIHN
npouecc. KomOunatuBHas wu3MeHuuMBOCTh. Jlpelid reHOB — ciydaiiHbie
HEHANpaBlieHHblE M3MEHEHMsI 4YacTOT ayiesied B Homymsiuusx. OQdekt
ocHOBaTend. Iggexm oOymuinounoco zoprviuwika. CHUdICEHUE 2eHemuieckKo2o
paznoobpasus: npudunsl u creocmeus. llposenenue s3gpgpexma Opeiigha cenog 6
oonvuwux u  manvlx  nonyiayusx.  Murpauun.  M3omAuMs  mOMyISSIUi:
reorpadudeckas (mpocTpaHCTBEHHAs), Oroaornyeckas (penpoyKTUBHAS).

EctecTBenHbIii 0oTOOp — HampaBisiomuii ¢gakrtop sBomonud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIMUWA, CTAOWJIM3UPYIOLIUNA,  pa3pbIBAIOIIHIA
(nm3pyntuBHbIi). [lomoBoit oTO0p. BO3HMKHOBEHHE W HBOJIOLUS COLUAIBHOTO
MOBEACHUS )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KaK  pe3yjibTaT  MHMKPOIBOJIIOLUU.
Bo3HukHOBEeHHE ~ MPUCIOCOOJEHUH y  opranm3MoB.  Apomopdo3bl U
uanoanantauud. [Ipumeps! npucnocoOieHuit y opraHu3mMoB: MOp(OIOrHYecKue,
busnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHYeckue.  OTHOCHUTEIBHOCTD
IPUCTIOCOOTIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepum u CcTpykTypa. BumooOpazoBanue Kak pe3ynbTar
MUKpO3BOIOIMH. M3omsmus — ximroueBod ¢aktop BumooOpazoBanus. Ilytu u
CrIocoObI BUJI000pa30BaHMUS: aJJIONaTPUYECKOe (reorpacduueckoe),



CUMIATPUUIECKOE (3KOJIOTUYECKOE), «MTHOBEHHOE (monuIIonU3anus,
rubpuanzaiys). JIuTenbHOCTh BOIIOIMOHHBIX MTPOIECCOB.

Mexanu3mbl GOPMUPOBAHUS OMOJIOTHIECKOTO Pa3HOO0pa3Hsl.

Ponb  »BONIOIMOHHONW OHOJOTMM B pa3padOTKE HAy4YHBIX METOOB
coxpaHeHusi 6ropazHo00pasusi. MUKPOIBOMIONUS U KOIBOIIOIHS Mapa3UTOB U UX
X0351eB. MexaHn3Mbl (POPMHUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHKAM H CTIOCOOBI
OOpBOBI C HEM.

JdeMoHCcTpanuu

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

Tabmuubr u cxembl: «MyTanmoHHasi HM3MEHYUBOCTHY, «[lomynsaironHas
CTPYKTypa BUAa», «Cxema MposiBJIeHUs 3aKkoHa Xapan—BaiinOepray, «/Buwxymme
CHJIBl HBOJIIOLUN», «IKOJIOrMYECKass M30JsUUs MONYJSALHA CeBaHCKOU (openmny,
«l'eorpaduueckast M30JSAIUST  JTUCTBEHHUIIBI CHUOUPCKONM W JIMCTBEHHUIIBI
naypckoi», «llonynsiiMoOHHbIE BOJIHBI YUCIEHHOCTH XUIITHUKOB U XKEPTBY», «CxeMa
JEUCTBUSL €CTECTBEHHOro 0TOOpa», «DopMbl OOpHOBI 3a CYIIECTBOBAHHUEY,
«MBnycrpuanbablii MenaHu3M», «JKuBble UCKomaemble», «[IOKpOBUTENBCTBEHHAS
OKpacka YKUBOTHBIX), «IIpenynpexnarornias OKpacka KUBOTHBIX»,
«Dusmnonornueckue ananranun», «llpucrnocoOieHHOCTh OpraHu3smMoB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKTypa BUAa B
npupose», «CrnocoOwsl BUgooOpazoBaHus», «l'eorpaduueckoe BUI000pa3oBaHUE
TPEX BUAOB JaHABIIIEH», «IKOJIOrMYECKOEe BUI000pa30BaHHWE BUAOB CHHUI,
«ITomumonasl pacteHui», «KamyctHo-peneunbiii rTuOpu.

O6opynoBanue: repbapun pacTeHU, KOJUICKIIMYA HACEKOMBIX, Uydelia MTUIL |
3Bepeil C MpuUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUH, Yydella MTHIl W 3Bepei
pa3HBIX BHJIOB, TrepOapuu pacTeHUN OJM3KUX BUAOB, 0Opa30BABIIUXCA
Pa3IMYHBIMU CIIOCOOAMHU.

JlabopaTtopnasi pa6ora «BpIsBIeHHE W3MEHYHBOCTH Yy OCOOEH OJIHOTO
BUJIA).

JlaGopaTtopnasi  pabora  «lIpucmocoOneHuss  OpraHu3sMOB M HUX
OTHOCHUTEJbHAs LEIeCO00Pa3HOCTDY.

JlaGopaTtopnasi paGora «CpaBHeHHWE BHUIOB IO MOp(oIOrHIecKoMy
KPUTEPUIOY.

Tema 3. Makpo3BoIIOUNS U €€ Pe3yJIbTaThl

Metonbl  M3y4deHHS ~ MaKpOl3BOMIONUM. [laneoHTonOrmyeckue  MeTO[bl
uzydeHus: HBoionuu. Ilepexonneie ¢GopMbl U (PUIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaduyeckue Meronsl u3yueHus sBodronuu. CpaBHeHHEe GIIOpBHl U
dbayHpl MaTepuKOB U OCTpOBOB. buoreorpaduueckne obOmactu 3emnau. Bumbi-
DHIAEMHUKHU U PEIUKTHI.



OMOpPHUONOrHYECKHe U CPABHUTEIHLHO-MOP(OIOTHUECKHE METOAbl U3YyUEHUS
BOMIOLMU. ['€HeTHYecKue MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX ~ HOBIIECTB. [ 'OMOJOrMYHBIE W  AHAJIOTMYHBIE  OpraHbl.
PynumMentapubsle  opraHbl W aTaBuU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,
OMOXMMHUYECKHE U  MaTeMaTHYEeCKUE  METOJbl  W3Y4YeHHUsS  HBOJIIOIUU.
['omonoruunsle reHbl. COBpEMEHHBIE METOAbI MOCTPOEHUS (UIOT€HETUYECKHUX
JIEPEBBEB.

XpOMOCOMHBIE MyTallUH U 3BOJIFOIUS TEHOMOB.

OO01re 3aKOHOMEPHOCTH (MpaBuiia) 3BONOUMU. [Ipunyun cmenvl yHKyuil.
HeoOpatumocTs 3Bosmonnu. AnantuBHas paguanus. HepaBHOMEpPHOCTh TEMIOB
HBOJIIOLU Y.

JleMoHCTpauumn

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

Tabmuupbl U cxembl: «DUIOTCHETUUECKUN DS/l JIOMIAN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creronedans»y,  «Punuoduts»y,  «CemeHHbIE
nanopoTHUkn», «buoreorpapuueckue 30HBI 3emun», «Jlpei) KOHTHHEHTOBY,
«Penuktey, «HadanpHble cTaauu >3MOPUOHAIBHOTO PA3BUTUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBIE OpraHbD, «PyIHMMEHTHI»,
«ATaBU3MBI», «XPOMOCOMHBIE HA0OpHI 4YEJIOBEKAa U IIMMIIaH3e», «l JIaBHBIC
HaIpaBJIeHUS 3BOJIOIUNY, «OO0I1IHe 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJUJIEKIIMU, TrepOapuu, MYyJSKH HMCKOIMAEMbIX OCTAaTKOB
OpPraHU3MOB, MYJISI>KM TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PyJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUU HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TrUmoTe3bl NPOUCXOXKIACHUS >KU3HUM Ha 3emie. AOUOTeHe3 H
naHcrepmusi. [JloHayuHble IpeACTaBICHUs O 3apPOKICHUU JKU3HU (KPEAlMOHU3M).
['Mnore3a NOCTOSSHHOTO CaMO3apOKIEHUS KU3HU U €€ ONpoBepkeHHe onbITaMu D.
Penu, JI. Cnannannanu, JI. [1actepa. [IponcxoxaeHue >ku3Hu U aCTPOOHOIOTHA.

OcHOBHEIE STaIIbI HEOPTraHUYECKOU DBOJIIOIUH. [Limanerapnas
(reonmoruueckasi) SBOJIONUSA. XHUMHUYECKass OHBOJIONMSA. AOWOTCHHBIM CHHTE3
OpraHWYecKux BemecTB n3 Heoprannudeckux. Omeir C. Mumiepa u I'. FOpwm.
OOpazoBanue mnonuMepoB u3 MoHoMmepoB. Koarepsatnas rumoresa A. .
Omnapwuna, TunoTe3a nepBudHOro oyinpona Jx. XomnaeitHa, TeHeTUYECKasi TUTIOTe3a
I'. Ménnepa. Pubozumsl (T. Yek) m rumoreza «mupa PHK» V. T'mnbGepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hctopust 3emuin M Meroabl €€ wu3zydeHHs. VIcKomaemble OpPraHHMYECKHE
octaTkd. ['eoxpoHomoruss u e€ wMeroapl. OTHOcUTENbHass © aOCOIIOTHAS
reoXpoHoJorus. I'eoxpoHoiornueckas mKaia: 30Hbl, 3pbl, IEPUOJIbI, STTOXH.



HauvanbHbie 3Tanbel opraHudeckord »sBoaonud. [losgBiaeHne u 3BOIOLUA
NEPBBIX KJIETOK. DBOJIOLHKSA MeTaboian3Ma. BO3HHKHOBEHHE TEPBBIX IKOCHCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIIJIEHKU KaK aHaJoOT MEepBbIX Ha 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpPYCOB. [IponcxoxkiaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE 3Tallbl 3BOJIOLMM BbICHINX pacTeHU. OCHOBHBIE apOMOPGO3bI
pactenud. Beixonm pacteHuit Ha cymry. [losiBieHHE CIOPOBBIX PACTCHUW U
3aBoeBaHre uMHU cymu. CemeHHble pacTeHHs. [IpOMCXOXKIEHHE IBETKOBBIX
pPaCcTCHUM.

OCHOBHBIE 3Tallbl 3BOJIOLMH KUBOTHOTO Mupa. OCHOBHBIE apOMOP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuil B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIOIUSA TO3BOHOYHBIX.
[Ipoucxoxaenne ampuoui u pentwinil. [IpoucxoxaeHne MIEKOMUTAOMINX U
ntuil. [lpunnun kimodeBoro apomopdosza. OcBoeHHe OECIO3BOHOYHBIMH U
MMO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3utne xu3HM Ha 3eMje MO 3paM W MepuoiaM: apxeu, MPOTEPO30i,
najgeo3oi, Me3030M, KaifHo30¥. OOm@as XapakTepucTuka KiuMara U
reojiornyeckux mpoueccoB. [losBieHHe W paclUBET XapaKTEPHBIX OPTaHU3MOB.
VYriieoObpa3oBaHue: €ro yciIoBUs U BIMSHUE HA Ta30BbIi COCTaB aTMOC(hEpHI.

MaccoBbie BBIMUPAHUSI — 3KOJIOTUYECKHE KPU3UCHI MPOUUIOro. [IpuyunHel u
CJIEICTBUS MacCOBBIX BbIMHUpaHUil. COBPEMEHHBIM 3KOJOTHMYECKUA KPHU3HC, €r0
ocobennoctu. [Ipobrnema coxpanenus 6MopasHo0Opa3us Ha 3emIie.

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

JlemoHcTpanuu

[Toptpetsl: @. Penu, JI. Cnannanuanw, JI. ITactep, 1. . Meunukos, A. U.
Omnapun, JIx. Xonaein, I'. Ménnep, C. Mumnep, I'. FOpu.

Ta6nuiel u cxembl: «Cxema omnbita @. Penny», «Cxema onsbita JI. [lactepa mo
M3YUYCHHUIO CaMO3apOoXKJIeHUsl Xu3HW», «Cxema ombita C. Mumiepa, I'. FOpuy,
«JTanbl  HEOPraHWYECKOW  3BoMOUUM», «['€OXpOHOJIOTMYECKasl  IIKaiay,
«HauanpHble 3Tanbl OPraHUYECKOW IBONIONUNY, «CxeMa 00pa3oBaHHS 3YKApUOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mpupoabl», «CTpoeHue BHUpPYCay,
«Apomopdosbl  pacreHuit», «PuHHOGUTHY, «OIHOKIETOUHBIE BOJOPOCINY,
«MHorokierounsle Bogopocan», «Mxm», «llanoporaukm», «lI'omoceMeHHbIE
pactenusi», «Opranbl IBETKOBBIX pacTeHui», «(Cxema pa3BUTUS KUBOTHOIO
mMupa», «Apomopho3bl KHUBOTHBIX», «lIpocreiimme», «KuiedHonoaocTHbiey,
«IInockue 4EPBUY, «YUEHUCTOHOTHEY, «PBIOBI», «3€MHOBOJHBIEY,



«IIpecmbikaromuecs», «lItuuppy, «Muekonuraromue», «Pa3Butne Xu3HU B
apXeucKou ape», «Pa3BUTHE )KU3HU B MMPOTEPO3OMCKON Ipe», «Pa3BuTue KU3HU B
IIaJIC030MCKOM 3pe», «Pa3BuThe KU3HU B ME3030MCKOM dpe», «Pa3BuThe XKu3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsl CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBanue: repOapuu pPACTEHHM pa3IUYHBIX OT/AENIOB, KOJUICKIIHH
HACEKOMBIX, BIIAKHBIE MPENAPAThl )KUBOTHBIX, PAKOBHUHBI MOJUTFOCKOB, KOJUIEKIIUH
WUTJIOKOXKHUX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, Yyyejla NTHULl U 3BEpEW,
KOJUIEKIIMM OKAMEHEJIOCTEM, ITOJE3HBIX HCKOMAEMBIX, MYJIIKH OPraHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHasa  saboparopHas padora «MoaenupoBaHUE — ONBITOB
Muiepa—tOpu 1o n3ydeHHo aOMOr€HHOTO CUHTE3a OPraHUYEeCKUX COECIMHEHUN B
NepBUYHON aTMocepey.

JlabopaTtopnasi paGora «/3yueHue M omnHMcaHuWE MCKONAEMbBIX OCTAaTKOB
JPEBHUX OPraHU3MOB).

IIpakTnueckass padora «M3ydyeHne O0COOCHHOCTEH CTPOCHUSI PACTECHUI
Pa3HBIX OTAEIIOB).

IIpakTnueckas padora «/3yueHre oCOOEHHOCTEM CTPOCHUSI TTO3BOHOYHBIX
YKABOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOT eHe3

Pa3znensl u 3agaun aHTPONOJIOTHU. METOIBI aHTPOTIOJIOT U H.

CraHoBlEHHE TPEACTABICHUN O MPOUCXOKICHUM YeJIOBEKa. Pennrunosneie
BO33peHUs. COBpEMEHHBIE HAYUHBIE TEOPHH.

CX0ZCTBO 4en0BeKa ¢ )KUBOTHBIMU. CHCTEMAaTHUYECKOE MOJIOKEHUE YEIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGhOoIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU31M0I0r0-OMOXUMHUYECKHUE,
noBeieHueckre. OTanyus 4enoBeKka OT KUBOTHBIX. [IpIMOXOKIEHHE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rOJOBHOIO MO3ra U BTOPOM CHUTHAJIBHOMU
CUCTEMBI.

JIBrkymue cuiibl (akTopbl) aHTPONOreHe3a: OMOJIOruYecKre, ColuanbHbIE.
CooTHolIeHNEe OMOJOTUYECKUX U COLIMATIBHBIX (PAKTOPOB B aHTPOIIOTEHESE.

OcHOBHBIE CTaAMM aHTpororeHe3a. PaHHue 4enoBEeKOOOpa3Hbie O00E3bSHBI
(TIPOKOHCYJIBI) ¥ pAHHUE MTOHTHJIBI — OOIIHE TPEIKH YeTOBEKOOOPA3HBIX 00€3bsiH U
JroJie. ABCTpaTONUTEKU — JBYHOTHE MpEAKH Jtofeh. UenoBeK yMelbli, MepBbie
V3TOTOBJICHUS OPYIUM TpyAa. UenoBek NPpsIMOXOAAIINN U MEPBBIA BBIXOJ JIHOJAEH
3a  mnpenensl  Adpuku. YenoBek reiaenbOeprckuil — 00U MPENIoK
HEaHIEPTaJIbCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOI0. YeloBeK HEaHAEePTAIbCKUN
KaK BHJ JIIOJEH XOJOJHOTO KJIMMaTra. YeloBeK pa3yMHbIM COBPEMEHHOIO THIIA,
JICHUCOBCKHI 4EJOBEK, OCBOEHHE KOHTHHEHTOB 3a mnpenenamu AQpuku.
[TaneoreneTrka U NajgeoOreHOMHUKA.



OBOMIONMS COBPEMEHHOTO 4eloBeKa. EcTecTBEeHHBIN OTOOpP B MOMYJSLMSIX
yejgoBeka. MyTalmoHHBIN mponece u nosumopdusm. llonynsaimoHHbIE BOJIHBI,
npeiid reHoB, mMurpanus U «d(pQPEeKT oCHOBATENs» B MOIMYISIIUIX COBPEMEHHOTO
YEJI0BEKA.

Yenoseueckue pacbl. llonsatne o pace. bosblime pacel: eBponeouIHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANbHASs),  MOHTOJOWIHAsS
(a3maTcko-aMepuKaHcKas). Bpems u myTu paccelieHHs 4YelnoBeKa IO IJIaHETe.
EnuHctBO  dyenoBeueckux — pac. HayuHas  HECOCTOSITEIBHOCTh  pacH3Ma.
[IpucnocoOeHHOCTh YeloBeKa K pa3HbIM YCJIOBHUSIM OKpY)KAroUIeH Cpeibl.
Bnusnue reorpaduueckoil cpeapl W Apeiida reHoB Ha Mopdosoruio u
(U3HOJIOTHIO YETIOBEKA.

MexaucuuiuiiHapabple  MeTolbl B (usnueckoil  (OMOIOTHYECKOM)
AHTPOMOJIOTUM.  ODBOJIOLIMOHHAS ~ QHTPOINOJOTHS W IMAJIEOAHTPOIOJIOTHUS
YeJIOBEYECKUX MOMYJISAIUA. broconuanbHble UCCIEAOBAaHUSA MPUPOIbI YEIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOTMYECKOT0 M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpanun

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

Tabnuubl u cxembl: «MeToabl aHTPONOJIOTUMY, «['0JIOBHOM MO3T YenoBeKay,
«YenoBekooOpa3ubie 00e3bsHB», «CKeNeT dYeloBeKa M CKEJeT IIMMIIaH3ey,
«PyIMMEHTBI M aTaBU3MBbD», «J[BHKyLIUE CUJIBI AHTPONIOTE€HE3a», « IBOIIOLUOHHOE
JIPEBO  4YEIOBEKa», «ABcCTpanonutek», «UYenoBek  ymenwlii»y, «YenoBek
NPSIMOXOIAIIMIY, «JleHncoBCkui yenoBek» «Heanaepransubny, « KpoMaHbOHIBD?,
«IIpenku yenoBeka», «ITarnbl SBOJIOLNU YEIIOBEKa», «Packl UelioBeKay.

O6opynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TIPeAMETOB MaTepualibHOU
KyJIbTYphl ~TIPENKOB YeJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MUQOJIOTUYECKUMU U OHOJICUCKUMM CIOKETaMH TPOUCXOXKICHUS 4YEJIOBEKa,
dboTorpaduu HaX0IOK KCKOTIAEMBIX OCTATKOB UEJIOBEKA, CKEJIET YeJIOBEKa, MOJIENb
yepena 4YejloBeKa M ueperna MIMMIIAH3€, MOJENIb KHUCTH YEJIOBEKAa U KHUCTHU
HIMMIIaH3€, MOJEIIA TOpCca MPEAKOB YeIOBEKa.

JlaGopaTopnasi padora «lV3yueHne OCOOEHHOCTEW CTpPOCHHUS CKejeTa
YeJIOBEKa, CBA3AHHBIX C MPAMOXOKICHUEM.

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aalTalNil YeIIOBEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB M
HA/IOPraHU3MEHHBIX CHCTEM C OKPY:KAKOLIeH cpe1oi

3apoxaeHre U pazButue 3kosioruu B Tpyaax A. ['ymGonbara, K. @. Pynbe,
H. A. CesepuoBa, J. I'ekkens, A. Tencnu, B. H. Cykauéna. Pa3gensl u 3amauun
sKoJ0THH. CBSI3b 3KOJIOTUU C APYTUMU HayKaMHU.



Metonsl sxonoruu. [loneBble HaOmMOAEHUA. DKCIEPUMEHTHI B HIKOJIOTHU:
NPUPOAHBIE W JIabopaTopHbIe. MOJETUPOBaHWE B OKOJOTUH. MOHUTOPHUHT
OKpY’KaIOIIEH Cpeibl: JIOKAIbHBIN, peTUOHATBHBIN U TJI00ATbHBII.

3HaYeHUE DOKOJIOTMYECKUX 3HAHUM i1 YEJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHNE KAaK OCHOBA CBS3€HM YENOBEYECTBA C MpUpoaoi. PopmupoBaHue
HKOJIOTUYECKOM KYJIBTYPbI U SKOJIOTHYECKON TPaMOTHOCTH HACEJIEHUS.

JleMoHCTpauun

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

Tabmunpl u cxemsl: «Pazgensl skonorum», «Metoasl 3kosorum», «Cxema
MOHHUTOPHUHIA OKPYKatOLIEH CpeIbI».

JlabopaTopHas padora «3yuenue METOJIOB AKOJIOTUYECKUX
UCCIICOBAHUI.

Tema 7. Opranusmsl U cpea OOUTAHUS

DKOJIOTHYECKHE (PAKTOPbI U 3aKOHOMEPHOCTH UX nenctus. Kiaccupukanms
HKOJIOTUYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0ume
3aKOHOMEPHOCTH AEUCTBUS 3KoJornueckux Qakropos. IIpasuno munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBbl.

Abuotnueckue ¢akropel. CBeT Kak sKkonorudeckuil dakrtop. JleicTBue
pPa3HbIX YYAaCTKOB COJIHEYHOTO CHEKTpa Ha OPraHU3Mbl. DKOJIOTMYECKUE TPYMIIbI
pacTEHUN M JKMBOTHBIX II0 OTHOUIEHWIO K cBeTy. CHUTrHaJIbHAas poJIb CBETA.
doTonepruoau3M.

Temneparypa kak oskojorumdeckuid (axrop. [leiicTBue TemrepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEPMHBIE U TOMOMOTEPMHBIE OPTaHU3MBI. JDBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdeckuid ¢aktop. I[lpucrnocobnenuss pacTeHuil K
NoJIIepKaHuIo0 BoJgHOTo OanaHca. Knmaccudukanusi pacTeHH MO OTHOILEHHUIO K
Boze. [IpucnocoOnenust ®KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKUMA.

Cpenpl oOuTaHUs OpPraHU3MOB: BOJHAsl, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
riiyOMHHAasT  TOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  Du3uKo-xuMUYecKue
OCOOEHHOCTH cpell oOuTaHusi opraHu3MoB. [IpucrmocoOneHuss OpraHu3MoB K
YKU3HM B pa3HbIX Cpellax.

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

XKuznennole Qopmbl opranusmoB. [loHsTHe 0 JKU3HEHHOH (Qopme.
XKuznennsle POpMBbI paCTEHUN: AepEBbs, KyCTAPHUKU, KYCTAPHUIKU, MHOTOJICTHHE



TpaBbl, OJHOJETHHE TpaBbl. JKWU3HEHHBIE (POPMBI IKUBOTHBIX: THUIPOOHMOHTHI,
re0OHOHTHI, a3POOHOHTHI. OCOOCHHOCTH CTPOSHHUS U 00pa3a KU3HHU.

buotnueckne bakTopsI. Bunger  OMOoTHUYECKMX  B3aMMOJCHCTBHIA:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMOMO03 U ero (opmsl. [lapasutusMm, koomneparus,
MyTYyajlu3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). Hetpoduueckue
B3aUMOJICUCTBUS  (TomM4eckue, (Qopudeckue, ¢adbpuueckne). 3HAUYCHUE
OMOTUYECKUX B3aUMOJCHCTBUM sl CYIIECTBOBaHUS OpPraHU3MOB B Cpelie
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIOYECHUS.

JleMoHCTpaIMuU

Tabmuubl U cxembl: «Jkonorudyeckue @axrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKUE TPYIIIHI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TemiIoKpoBHbIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE KUBOTHBIEY», «Du3znonornueckue aganTaluu
KUBOTHBIX», «Cpenpl OOWTaHHS OpraHuU3MOB», «bHOJOTHYECKHE PUTMBDY,
«Kuznennole  Qopmbel  pactenmity, «KuzHeHHble  (GOPMBI  KUBOTHBIXY,
«IKOCHUCTEMA UPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenun
NUTaHus, «XulHudecTBoy, «llapasutusm», «Koukypenius», «CuMOU03»,
«KoMmmeHcanuzmy.

O6opynoBanue: repbapud pacTeHUW W KUBOTHBIX, MPUCIOCOOICHHBIX K
BIUSHUIO PAa3IUYHBIX OSKOJOTUYECKUX (PaKTOpOB, repdapuu CBETOIIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIOOUBBLIC, TCHEIIOOUBHIC U
TEHEBBIHOCJIMBbIE KOMHATHBIC PACTCHUS, repOapuu U KOJUIEKIIMHU TEIJIOJI0OUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydesia MTHUIl U 3Bepei, repOapuu
pacTeHul, OTHOCSIMMXCA K TUrpoduTaM, kcepoduram, mMe30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYIIN, KOJIJIEKIIMHA KUBOTHBIX, OOUTAIOIINX B Pa3HbIX Cpelax,
repObapu M KOJUICKIIMM PACTCHUH MW JKUBOTHBIX, OOJIAJAOIIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM JKM3HU, repOapuu u
KOJUICKITUU PACTCHHM WM >KUBOTHBIX PA3UYHBIX KU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUACTBYIONIUX B PA3JIMYHBIX OMOTUYECKUX B3aHMMOICHCTBHSIX.

JlaGopaTopnasi paGora «BpisgBIeHHE NPUCTOCOOJICHUNH OpPraHU3MOB K
BIIMSTHUIO CBETA.

JlaGopaTopnasi paGora «BpisgBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlabopaTopnasi pa6ora «AHATOMUYECKHE OCOOCHHOCTH pAaCTCHUN U3
Pa3HBIX MECT OOUTaAHUS.

Tema 8. DKo10rust BUAOB U MOILYJISA UM

OKOJIOTUYECKHE  XapaKTePUCTUKU  MOIYJISLHH. [Monynsimua ~ kak
Oounonornyeckas cucrema. Poib HEOTHOPOMHOCTH Cpelbl, (PU3NIecKux 6ApbEepOB U
0COOCHHOCTEM OMOJIOTrUU BUIOB B (POPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYpPHI
nonyysiiuid. (OCHOBHBIE TIOKa3aTENW MOMYJIALMU: YUCIECHHOCTh, IUIOTHOCTb,



BO3pDaCTHAass M IIOJOBAasl CTPYKTypa, POXKIAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIUSL.

DkoJsioruyeckas CTpykrypa nonyssiuu. OIleHKa YUCIECHHOCTH TOIMYJISIUHN.
JlnvHaMuKa MOMyJAIUUA U €€ Perydaiud. bUuoThudeckuil MOTEHIMAT MOMYJISIHH.
MoaenupoBaHue TMHAMHUKHA TONYJISIIUK. KpHUBbIe pocTa YUCICHHOCTH MOMYJISIIIAH.
KpuBble BbDKHBaHUSA. Perynsius YWCICHHOCTH MOMYJSIUNA: POk (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. DKOJIOTMYECKUE CTPATETUH BUOB (T- U
K-cTparerun).

[Tonarue o0 sKoJOTMYECKON HUIe BHaa. MectooOuTanue. MHoroMmepHas
Mozeib 3Kosiorndeckon HumM JIx.M. XartumHcoHa. Pa3mepbl 3KOJIOrMYECKON
Hu. [loTeHnmanpHas u peanu3oBaHHAs HUIIH.

Bun kak cucrema nomymsuuid. Apeansl BUIOB. BHIBI M HX KU3HEHHBIE
CTpaTeru. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTM TIOBEJECHUS W MUrpaluid >KUBOTHBIX. buoiornueckue
WHBA3UM UYKEPOJIHBIX BUJOB.

JleMoHCcTpauumn

[Toptper: k. . XaTunHCOH.

Tabmuubl U cXembl: «JDKOJIOTHYECKHUE XapAKTEPUCTHKU TOMYJISLIUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa  HOmyjsiqun», «Bo3pacTHble  NHpaMuIbl
nonyasinun», «CKOpPOCTh  3acelieHUs MOBEPXHOCTH  3€MJIM  Pa3IUYHBIMU
opranuzmammn», «Mogensb 3xonorudeckot Humm k. M. XaTunHconay.

O6opynoBaHue: repbapuu pacTeHUN, KOJIJICKIIMU YKUBOTHBIX.

JlaGopaTopnasi pabora  «lIpucmocoGieHus ceMsH  pacTeHUH K
PacCeNICHUIO».

Tema 9. Ikos0rust co001IECTB. IKOJOTHIECKHE CHCTEMBbI.

CooOmiectBa opranu3MoB. buorneHo3 u ero crpykrypa. CBA3UM MEXIY
OpraHu3MaMu B OUOIIEHO3E.

Okocucrtema kak oTKpbiTasi cucrema (A. JIkx. TeHncnu). @yHKIMOHABHbBIC
OJIOKM OpraHu3MOB B DJKOCHUCTEME: MPOAYIEHThI, KOHCYMEHTBI, PEIYLICHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue uenu u cetu. AOHOTHYECKHE OJIOKH
skocucteM. [TouBsl 1 Wbl B 3kocucTeMax. KpyroBopot BeecTB U NMOTOK SHEPTUH
B OKOCHUCTEME.

OcHOBHBIE  TIOKa3aTeau  dKocucTeMbl. buomacca u  mpoaykuus.
DKOJIOTUYECKUE TUPaAMU/IbI YK CEN, OMOMAaCChl U SHEPTHUH.

Jlunamuka sxocucmem. Kamacmpoghuueckue nepecmpouixu. @aykmyayuu.
HampaBneHHbIe 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKileccuu. llepBuuHbIE U
BTOPUYHBIE CYKIIECCUM W MX TMPUYUHBI. AHTPOINOIE€HHbIE BO3JCUCTBUS Ha
cykneccuu. KnmmmakcHnoe coobmiectBo. bropasnoobpasue u moaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.



[IpupoaHble 3KOCUCTEMBL. JKOCUCMEMbL 03ED U peK. DKocucmembl Mopet u
oxeanos. Ixocucmemvl MyHOp, 1€CO8, CMmeneu, nyCmbitb.

AHTpONOreHHBIE HKOCUCTEMBI. ATpO’KOCUCTEMA. ArpoueHo3. Pazmnuus
MEXy aHTPOIIOT€HHBIMH U MPUPOTHBIMHU YKOCHUCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [oponckas
dbropa u ¢ayna. CuHaHTpomm3aius TOpPOJACKOW QayHbl. buonormdeckoe wu
X035MCTBEHHOE 3HAUECHUE arpPOIKOCUCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
aKocuctemax. Ponb kackaonoco 3ggexma u 6udo8-30upukamopos (Kirouesvix
61008) 8 QyHKyuoHuposanuu sxocucmem. IlepeHOC SHEPTUU U BEHIECTB MEXKIY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3JICHCTBHM.

Mexanuzmoi 8030elicmaus 3aepA3HEHUll PA3HbIX Mmunos Ha
CcyOOpeaHUu3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHOBbl ~ 9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2SEHHO20 — B030€UCMBUSL.
MeTom010THsT MOHUTOPUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpanumn
[Toptpert: A. JIx. Tencnu.
Tabmuuer u  cxembl:  «CTpykTypa  OuoneHo3a»,  «IDKOCUCTEMA

HIMPOKOJIUCTBEHHOTO Jiecay, «IKOCUCTEMAa XBOWHOTO Jjecay, «DYHKIMOHAIbHbIE
Ipynmnbl OPraHu3MOB B 3KocHcTeMe», «KpyroBopoT BELIECTB B 3KOCHUCTEME,
«llenu nutanus (macTOUIIHAS, TETPUTHAS)», « DKOJIOTHYECKAs TUPAMHIA YUCEID,
«IKonoruyeckas nmupamuyia OMOMaCChl», «IKOJIOTHUECKasi MUpaMUia SHEPTUNY,
«O6pazoBanue O6onotay, «IlepBuuHas cykueccus», «BoccraHoBieHue Jieca nocie
noxapa», «9KOCHCTEMa 03€pa», «ArpoueHo3», «KpyroBopor BemecTs u MOTOK
HHEPrUu B arpoueHo3er, «[Ipumepsl ypOosKOCHUCTEMY.

O6opynoBanue: repdbapun pacTeHU, KOJUICKITMYA HACEKOMBIX, Uy4delia MTHIL |
3Bepeit, repOapuu KyJIbTYpPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
HKOCUCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanme ypOo03KOCUCTEMBD».

JlaGopaTopnasi pa6ora «M3ydeHue pazHOOOpa3usi MEJIKUX IMOYBEHHBIX
YICHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

IKCKYypcHsi «DKCKypCHUsl B TUIUYHBIN OmoreorieHo3 (B ayOpaBy, OEpe3HSK,
€JIbHUK, Ha CYXOJ0JIbHBIN WM TIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYpcUsi «DKCKYpCHUsl B arpodKocHCTeMy (Ha MMojie WIX B TEIUIMYHOE
XO034MCTBO)».

Tema 10. buocdepa — riiodanbHas 3xkocucTeMa

buochepa — obmemnmanerapHass o0ojiouka 3eMIIH, TI€ CYIIECTBYET WIIH
CyILECTBOBaJIA KM3Hb. PazBuTHe npejacraBieHuil o ouochepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepnaackoro o 6uochepe. O6mactu 6mochepsr u e€ coctas. Kupoe
BEIIECTBO OHOc(hepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH cymiecTBOBaHUS Onocdeprl. OcoOeHHOCTH OMOChEphl Kak
ri100aIbHOM PKOCcHCTeMBIL. JMHamMuueckoe paBHoBecue B Onocdepe. KpyroBopotsl
BEIIIECTB U OMOTEOXMMHUYECKUE IUKIIBI (YIiiepoja, a3oTra). PUTMUYHOCTE SIBIEHUMN
B Omocdepe.

3oHaneHOCTE Ouochepnl. I[lonstne o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYHJpa, XBOMHBIE JIECa, CMEIIAHHbIE U ITUPOKOJIMCTBEHHBIE JIECA, CTENH, CABAHHBI,
MyCThIHU, TPOIMUYECKHE JIECA, BBICOKOTOPhA. KiMMar, pacTUTENbHBINA U KUBOTHBIN
MUp OMOMOB CYIIIH.

CrtpykTypa U QyHKIUS )KUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHIIMAJIA U
onocdepHbIX PYHKIUI.

JlemoHcTpanuu

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

Tabmuubl u cxembl: «I'eocdepsl 3emnm», «KpyroBopoT azora B mpupone»,
«KpyroBopoT yriepoga B mpupone», «KpyroBopoT kuciopojga B TPHUPOJE»,
«KpyroBopoT Boabl B mpupoae», «OcHOBHbIe OMOMBI cymmn», «Kinmarnueckue
nosica 3emnn», «TyHapay, «Talra», «Cmemanueiii gec», «ILIunpokoancTBEHHBIN
nec», «Crenby, «CaBanHay, «IlycTbiHs», « TponuuecKkuil gec.

O6opynoBaHue: repOapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIMH KUBOTHBIX.

Tema 11. YesnnoBek u OKpy:xa0OIaf cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYMHBL. Bo3aeicTBHe YeloBeKa Ha
ouocdepy. 3arpssHeHne Bo3AymHOM cpenpl. OxpaHa Bo3ayxa. 3arps3HEHHUE
BOJHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Pa3pymenue mnouBsl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHune KiumMara.

AHTpOIIOT€HHOE BO3/ICHCTBUE HA PACTUTENBHBIA U KUBOTHBIM MUp. OxpaHa
pPaCTUTENLHOTO W >KMUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPaHbl MPUPOBIL.
Kpacasie xHuru. Oco0o oxpansembie npupoanbie Ttepputopun (OOIIT).
boranudeckue caipl U 300J10THYECKUE TTAPKHU.

OCHOBHBIC TPUHIUIIBI YCTOWYMBOTO PA3BUTHSI UEJIOBEUECTBA W MPUPOJIBI.
PanimonanpHOE  TPUPOJOMONIB30BAHME W COXpaHEHHWE  OMOJOTHYECKOTO
pasHooOpasust 3emiu. OOmMe 3aKOHOMEPHOCTH TJI00ABHBIX SKOJOTHYSCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €TO BEPOSTHBIE TOCIIECTBUS.

Pa3Butre METOJIOB MOHUTOPUHTA PA3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujeli u
KOHKYPEHMOCnocobHotl anepeemuke. buonozuueckoe pasnoobpasue u buopecypcuwi.
Hayuonanvnvlie ungopmayuonnsvie cucmemvi, obecneuusaowue O00Cmyn K
ungopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U IKocucmem. OcHoBbl



9Kopeadburumayuy dKocucmem U cnocobos 0O0pbOLL ¢ OUONOBPENHCOCHUAMU.
Pexoncmpykyus mopckux u Ha3emMHvIx 3KOCUCTEM.

JleMoHCTpanumn

Tabmuubl u  cxembl:  «3arps3HeHue  aTtMocdepbl»,  «3arps3HeHue
ruapocdepbl», «3arpsisHeHue 1mouBb», «llapHukoBbit  3dhdext», «Ocobo
OXpaHseMbIe MPUPOIHBIE TEPPUTOPUN», «MOJEIN YIPABIIEMOTO MUPAY.
O6opynoBanue: ¢otorpaguu OXpaHSEMbIX pPACTEHWUW M >KUBOTHBIX KpacHoii
kHuru Poccutickoit @eneparuu, KpacHoii KHUTH peTHoOHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BUOJIOTHU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yJibTaTaM OCBOCHHS
OOy4YarONIMMHUCS TPOrpaMM CpelHero oOmero oOpa3oBaHUsA: JUYHOCTHBIE,
METANpPEIMETHBIE U MIPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPAMMBI IO OHMOJIOTHH
BBIJICJICHBI CIIEAYIOUIME COCTABISIONINE: OCO3HAHHWE OOYYaIOIIMMUCA POCCUICKON
IPpaKIaHCKON UJIEHTUHYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSATEIbHOCTH
U CaMOONpPEACNCHUIO, Haluuyue Mmomusayuu K OOYYEHUIO  OHMOJIOTUH,
yeneHanpasienHoe pazsumue BHYTPEHHHUX YOEXKIECHUW JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPAAMIIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb 00YUYAIOIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JIEATEIIBHOCTH [I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haauyue  NPAa8OCO3HAHUA  DKOJIOTHUECKOU
KYJBTYPbI, CHOCOOHOCMU CMAsUumb eI U CTPOUTH KU3HEHHBIE TUTAHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBI 110 OHMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIUTATEIBHOW JEATEIHBHOCTM B COOTBETCTBHM C
TPAAULMOHHBIMUA POCCUMCKUMU COLUUOKYJIBTYPHBIMU, UICTOPUUYECKUMHU U JyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUJIaMU U HOPMaMHU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIECCaM CaMOIIO3HAHUs, CAaMOBOCIUTAHUS U
CaMOpa3BUTHUsSA, PAa3BUTHS BHYTPEHHEH TMO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBaXKEHUS K 3aKOHY U IMPABOIOPSAIKY, YEJIOBEKY TPyJa U CTapIIeMy MOKOJECHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHUS K KYyJbTYPHOMY HACIEIUI0 U
TpaauIlMsIM MHOTOHAIlMOHAJILHOTO Hapojaa Poccuiickoit dexneparuu, npupojae u
OKPYKAIOIIEN CPELE.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUsI ydeOHOoro mpeamera «buosorus
JIOJDKHBI OTPa)kaTh TOTOBHOCTH M CITIOCOOHOCTH OOYYAIOIITNXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHCTEMOW I[€HHOCTHBIX
OpUCHTAIlMM, TO3WTHUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peaiv3alliid OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEILHOUN JESITEILHOCTH, B TOM YHUCJIE B YaCTH:

1) rpa:knaHcKoOro BOCIUTAHMSA:

c(hOpPMHUPOBAHHOCTH IPAXKIAHCKON MO3UILIMK 00YYAIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUICKOTO OOIIECTBA;

OCO3HAHWE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TMPU CO3JAAHUU
y4€OHBIX MPOEKTOB, PEUICHUHU YYEOHBIX M IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

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

YMEHHUE YUYUTHIBATH B CBOUX ACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOIO
B3aUMO/ICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B MIPOILIECCE COBMECTHOIO BBIOJHEHHUS
y4eOHBbIX, TO3HABaTEIbHBIX M UCCIENOBATEIbCKUX 3a7a4, YBAXKUTEIBHOIO
OTHOILIEHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTApHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXJaHCKON WJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaXXEHUS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTU IMEpe.
PonuHol, ropmoctm 3a CBOM Kpal, CBOK PoaumHy, CBOM SI3BIK U KYJBTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACIEAUIO U MaMSTHUKAM IPUPOJIbI,
TOCTUXeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ, POCCUHCKMX YYEHBIX B CTaHOBJIEHUE U
pa3BuTHE OMOJIOTHMH, TOHMMAaHHUS 3HAYEHWUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO 00IIEeCTBa;

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

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE IYXOBHBIX IECHHOCTEHW POCCUICKOTO HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHHMBAaTh CHUTYaIlMI0 M TMPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTHUPYACH HA MOPATHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MMOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOI'O TMPHUHATHUS I[IEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUM C
TpaauuusiMu Hapos1oB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

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

MOHMMAHHUE YMOIMOHATBLHOTO BO3ICMCTBHUS )KMBOM MPUPOJIBI U €€ LIEHHOCTH;



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

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

NOHMMAHUE W peaju3alus 370poBOro U Oe3omacHoro oOpa3a >KU3HU
(310poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOamaHCHUPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryispHas Quandeckas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

NIOHUMAHUE LEHHOCTH MPAaBWI HHIMBUIYAIBHOTO M  KOJUJIEKTHBHOIO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HAaHHE LIEHHOCTU MacTEPCTBA, TPYA0IIO0HE;

TOTOBHOCTh K AKTHUBHOH JESITEIBHOCTU TEXHOJOTMYECKOM M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO IESITEIBHOCTD;

UHTEpEC K pa3inyHbIM cpepaM npodhecCHOHATBHOW JesATENbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud | pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHHI0O W C€aMOOOpa30BaHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTM4ECKOI0 BOCIIUTAHMSA

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIIEHHE K MPUPOAEC KaK HCTOYHUKY
YKU3HU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

NOBBIIICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOXKHBIX IOCJIEICTBHMA IS
OKPYKAIOIIEU CPELBI;

OCO3HaHHWE TJI00ATBHOTO XapakTepa 3KOJOTMYECKHX MpoOJeM M IMyTed HuX
pEIICHHS;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpETaeMble TPU HW3YYCHUU OHOJIOTHH
3HaHWS W YMEHMsS TpU PELICHUU TNpoOJeM, CBA3AHHBIX C pPAlMOHAIbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHS B MPUPOJIE,
HaIlpaBJICHHBIX HA COXpPAaHEHUE pPABHOBECHS B HKOCHUCTEMAaX, OXpaHy BHJIOB,
aKocucTeM, orochepsr);

AKTUBHOE HENPUATUE JCWCTBUM, NPUHOCAIIMX BPEH  OKPYXKAKOUIEH
IPUPOAHON Cpele, YMEHHE NPOrHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTMYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBPALIATh UX;



HaJIMYue Pa3BUTOrO FKOJIOTMYECKOT0 MBIIUIECHUS, SIKOJIOTUUECKON KYJIbTYPHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAIIBHOU
MPAKTUKE, TOTOBHOCTH K YYAaCTHUIO B IPAKTHUUECKOMN NIESITENBHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUajore
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YHUTATEIbCKOW KYJIbTYphl Kak CpEACTBA
B3aUMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUS MUDA;

NMOHMMaHUE cheruduKd OWOJIOTMM KaK HayKH, OCO3HAHHUS €€ poJih B
bopMHUpPOBaHUU PAIMOHATIFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyXkKaloleM MHUpPe Kak O €IMHCTBE MPUPOJbI, YEJIOBEKa U
oOIIecTBa, B IMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUH HpodsieM
COXpaHEHUs! TPUPOAHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTMU JJII COBPEMEHHOW LMBHIIMA3AIUU:
oOecrieyeHus: HOBOI'O YpPOBHS PAa3BUTHSA MEAMIIMHBI, CO3/aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  peIIaTh  PECYpCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJI0BEYECTBA, MMOMCKA MyTEe BBIXOAA U3 II100aJbHBIX IKOJOTHYECKUX MPOOJIeM U
oOecrieyeHusi Mmepexoja K  YCTOMUYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIIIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAYYHONH T'paMOTHOCTH, Kak
COCTAaBHOM YacTH (PYHKIIMOHAJIILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
IPY U3y4YCHUH OMOJIOTHH,

MOHMMAHUE CYUIHOCTU METOJOB IMO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HAyKax, CIOCOOHOCTH WCIIOJNIb30BaTh TMOJy4yaeMble 3HAHUS [UJIs aHalu3a |
OOBSCHEHHUS SIBIICHUN OKPYXKAIOLIEro MUpPA U MPOUCXOASANIMX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIE 3aKJIIOYEHHMS] HAa OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIIUXCS JJAHHBIX C LIEJIbIO MTOTYYEHHUS TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS JIs
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAHHWE LIEHHOCTU HAYYHOU JeATEeIbHOCTH, TOTOBHOCTH OCYIIECTBISTH
MPOEKTHYIO U UCCIEA0BATEIBCKYIO AEATEIbHOCTh UHIUBUIYAIIBHO U B TPYIIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW 1O OWOJIOTHHU B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTIMHU.



METANIPEAMETHBIE PE3YJIBTATBI

MeTaHpeI[MCTHLIG PE3yIbTaTbl OCBOCHMUA y‘IC6HOFO npeamMeTa «buonorusy»
BKIIIOYAIOT: 3HAYUMBIC JJIA Q)OpMHpOBaHI/ISI MHUPOBO33PCHUA 06yqa}oumxc;{
MCKIUCHOUIITIMHAPHBIC (MG}KHPGILMCTHLIG) 06I_H€Hay‘IHI>Ie MMOHATHA, OTPAXKAKOIINC
OCIOCTHOCTD H&y‘-IHOfI KapTHUHbl MHpa U CHeI_[I/Iq)I/IKy MCTOOOB ITIO3HAHMHA,
HCIIOJIb3YCMbBIX B CCTCCTBCHHLIX HAYyKax (BeHIeCTBO, SHCPIrus, sABJICHUC, IMPOLCCC,
CHCTCMaA, Hay‘{HLII\/’I q)aKT, IIPpUHOUII, TUIIOTE3d, 3aKOHOMCPHOCTDL, 3aKOH, TCOpPHUA,
HCCICOAOBAHUC, HaGHIO,HeHI/IC, HN3MCPCHHUC, OKCIICPUMCHT 151 I[pyme);
YHUBCPCAJILHBIC y‘—Ie6HBIC I[@IZCTBPIH (HO3HaBaT€J'IBHBI€, KOMMYHUKATUBHBIC,

PETYJISTUBHBIE), 00ecIreynBaroIIme (dopmHpoBaHue (yHKIHMOHATIBHOM
IPAMOTHOCTH W  COLUMAJIbHOM KOMIETEHUMU OOYYalolUXCs; CIIOCOOHOCTH
oOyuyaroumxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECKUE 3HAHMS W  YHUBEpPCAJIbHblE y4yeOHbIE JIEHCTBUS B
ITO3HABATEIIHON U COLMAIIBHON MPAKTHKE.

B pesynbrare wu3ydyeHus OHOJIOTMM Ha YpPOBHE CpPEIHEro OOILEero
oOpasoBanust y oOyuwatomierocss OyayT c(OpMHUpPOBaHbl IO3HABATEJIbHBIC
yYHHUBEpCaJbHbIC yueOHbIE JEMCTBYS, KOMMYHUKAaTUBHbIE YHUBEPCAJIbHBIE yUeOHbIE
NEHCTBUS, pPEryJIsSATUBHBbIC YHHUBEpCAlbHbIE Y4YeOHblEe JI€HCTBUS, COBMECTHAas
NEeSATEIbHOCTbD.

MeTtanpenMeTHble PE3yJbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEero
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBananenue YHHMBEPCAJTbHBIMHU y4eOHBIMU MO3HABATEIbHBIMH
NEeHCTBUSIMM:

1) 6a30BbIe JIOrHUEeCKHE TeHCTBUA:

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

UCIIOJIB30BaTh IMPU OCBOCHWHM 3HAHUM NPHUEMBI JIOTMYECKOTO MBIIUICHHS
(ananuza, cMHTE3a, CPaBHEHHUSI, KJIaccu(pUKaIi, 0000IIEeHUs ), PACKPBIBATH CMbICI
OMOJOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBAThH
CBSI3U C IPYTUMH MOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3ajaBas NapaMeTpbl W KPUTEPUH UX
JOCTH>KEHHSI, COOTHOCUTD PE3YJIBTATHI AESATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCIT0JIb30BaTh OMOJIOTUYECKUE MOHATHUS ISl OObsICHEHUS (DAKTOB U SIBJICHUIA
YKUBOU IIPUPOLBI;

CTPOUTBH JIOTMYECKHE PACCYX IAEHUS (MHAYKTUBHBIE, JEOyKTUBHBIE, IIO
aHAJIOrMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYMS] B PAaCCMATPUBAEMBIX
SBJICHUSX, (DOPMYIMPOBATH BHIBOJBI U 3aKIHOUCHMS,;

IPUMEHATH CXEMHO-MO/IEJIbHBIE cpeacTBa AN IIPENCTaBJICHMS
CYLIECTBEHHBIX CBSA3€M M OTHOIICHWH B M3y4aeMbIX OMOJIOIMUYECKHUX OOBEKTax, a



TaKK€  MNPOTHUBOPEUMM  pa3HOTO  poja,  BBIIBICHHBIX B Pa3jMUYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBI C YU4ETOM aHAIA3a WMEIOIIUXCS
MaTepuaIbHbIX U HEMATepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESITEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OILICHUBATh PUCKHU TIOCTIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBATh M  BBINOJNHATH pabOTy B  YCIOBHUAX  PEaTbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJEHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE NTPU PELIEHUH KU3HEHHBIX IIPOOJIEM.

2) 0a30BBIE HCCJIEN0BATEIbCKHE AeliCTBHSA:

BJIa/IETh HaBBIKAMU YI€OHO-UCCIIEIOBATENBCKON U MMPOCKTHON JESTEIBHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUsI IPAKTUYECKUX 3314, IPUMEHEHUIO
pa3IMYHBIX METOJOB IMO3HAHUS;

UCTIONb30BaTh pPAa3jMyYHbIe BUABI JEATEIBHOCTH MO TOJIYYCHHIO HOBOTO
3HAHWs, €ro WHTEPIpETalluH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YUEeOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPU CO3JaHUH YUEOHBIX M COI[MAIbHBIX MTPOEKTOB;

(GopMHUpPOBATh HAYYHBIM TUI MBIIUICHUS, BIAJE€Th HAYYHONH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATHSIMH U METOJIaMU;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa30BaTEIbHOU
JESITEIbHOCTH U YKU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH TNPUYMHHO-CIICACTBEHHbIE CBSI3M W aKTyaJM3UpOBaTh 3ajJauy,
BBIIBUTaTh TUINOTE3Y €€ pelIeHMs,, HaXOAWTh apryMEHThl Ji J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a1aBaTh MapaMeTPbl U KPUTEPUN PELLCHUS;

aHAIM3UPOBaTh TOJYYCHHBIE B XOJE peHIeHHs 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, POTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBISTh IEJICHAINIPABICHHBIN TOUCK TEpEeHOca CPEACTB M CIOCO00B
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

yMETh TMEPEHOCUTh 3HaHWS B TO3HABATEIBHYIO U TPAKTHUECKYIO 00JacTu
KU3HEICATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00acTei;

BBIIBUTATh HOBBIE HJIEW, TpeJIaraTh OPUTHHAIBHBIC TIOIXOABl U PEIICHHS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3IUYHBIX HCTOYHHUKAX MH(OpMAIMK (TEKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJISIPHOM JUTEparype, OHOJOTHYECKHX CIIOBapAX U
CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHAJIM3UPOBATh



nH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUIECKU OIICHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

bOpMyIMPOBATh 3aNPOCHl U MPUMEHATH PA3JTMYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorndeckor mHpopMaIu, HEOOXOAUMOM JIJIsi BBITIOTHEHUS y4EOHBIX
3aj1ay;

pUOOpETaTh OIBIT KCIOJIB30BaHUS HWH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpATh  ONTUMAbHYIO  (QOopMy  IpeACTaBICHUS
Oouonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TAOJIUIIbI, PUCYHKH
" JIpyroe);

UCTIONb30BaTh HAYYHBIA S3IK B KadecTBE CpeACTBa mpu paboTe ¢
Ouonornyecko HHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTEeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOpPMYJbl, aOOpeBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMHM  paclO3HAaBaHWS W 3aMATHl  WHOOpMAaIH,
UH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMU KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o01ienue:

OCYIIECTBIATH KOMMYHHUKAIIMH BO BceX cepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYyKaaemoil TeMbl (YMEHHE 3aJaBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJCHHUS OTHOCHUTEILHO BBITIOJHEHHUS TpeJiaraeéMoin
3aJlay, YYUTHIBATh UHTEPECHl U COTJACOBAHHOCTH MO3UIIMN JIPYTUX YYaCTHUKOB
JMaora Wik JUCKYCCUN);

pacro3HaBaTh HEBEpOAJIbHBIE CpEJCTBA OOIICHHS, MOHUMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHWS KOH(JIMKTHBIX CUTYyaIuH,
YMETh CMSTYAaTh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJIAJCTh PA3IUYHBIMUA CIIOCOOAMHU OOIIEHUS W B3aUMOJCHCTBHS, MMOHUMATh
HaMEPEHUS IPYTUX JIIOJEH, MPOSBIIATh YBAKUTEIHLHOE OTHOIICHUE K COOSCETHUKY
U B KOPPEKTHOU Gopme hopMyaupoBaTh CBOM BO3PAKEHUS;

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

2) coBMecCTHAas 1eITeJIbHOCTD:

MOHMUMATh M HCIIOJL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboThI IpH pelIeHUH OUOJIOTHYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIIOBBIX (DOPM B3aMMOJICHCTBUS MPHU PEIICHUN YIeOHOH 3a1a4H;

BBEIOMPATh TEMATHUKy W METOJBl COBMECTHBIX JCUCTBHN C Y4ETOM OOIIHMX
WHTEPECOB M BO3MOKHOCTEHN Ka)KI0ro YjieHa KOJUIEKTHBA,;



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BbIBATH U
KOOPJIWUHUPOBATh ACHUCTBUA MO €€ ITOCTHKEHHUIO: COCTABIISITH IUIAH JEUCTBUM,
pacupenensiTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIATh pe3YJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KA4E€CTBO CBOEr0 BKJIAJa M Ka)XJOr0 YYaCTHUKA KOMAaHJbl B
OOIIMiA pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiarartb HOBBIE IIPOEKTHI, OLIEHMBAaTh HIAEU C TO3ULUUHA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILIECTBJISITh TO3UTUBHOE CTPATETMYECKOE TIOBEJCHHUE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

OBJiaieHNe YHUBEPCAIbHBIMH PeryJISTUBHBIMU ACHCTBUSIMM:

1) camoopranuszanms:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS JUIA BBIABICHUS MpOOJIEM M HX
pelleHus B )KU3HEHHBIX U YU€OHBIX CUTYaIUsIX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMUECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JEHCTBHSAX M IOCTYIIKax IO OTHOLIECHHUIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH IT03HABATEIBHYIO IEATEIIBHOCTD, BBIABIATH
po0JIeMBbl, CTaBUTh U (HOpPMYyIHUpPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTABJISITH IUJIaH  pPELICHUS MpoOJieMbl €  YYETOM
UMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HaHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
34 pEIICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HIMPOKOM JpyAHULIMU B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJBTYPHBII YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaThb OLEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHUBBI B JIESTEIBHOCTD,
OLICHUBATbH COOTBETCTBUE PE3YJITATOB LEISAM;

BJIAJE€Th HABBIKAMM  IO3HABATENBHON  peduieKCMH KakK  OCO3HAHMS
COBEpUIAEMBIX JECHCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTATOB U
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peduieKCUM IJsl OIEHKH CUTyalluu, BBIOOpA
BEPHOI'O PEILLICHHS;

YMETb OLICHUBATh PUCKUM U CBOEBPEMEHHO NIPUHUMATh PELIEHUS MO HUX
CHIKEHHIO;



NPUHUMATh MOTHBBI W apryMEHThl APYIMX IpH AaHAINW3E€ pPE3yJbTaTOB
NEeSATEIbHOCTH;

3) npuHATHE Ce0OHA M APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

OPUHUMATh MOTHUBBI W apryMEHThl JPYIMX IpU aHaJU3€ pe3yJIbTaToB
NEeSATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYIUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh IOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

ITPEAMETHBIE PE3YJIBTATDBI

[IpenMeTHbIE pe3yabTaThl OCBOCHUSI COJEpXKaHUSI Y4yeOHOro MpeaMera
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPHUEHTHUPOBAHbI Ha oOecledYeHue
npobuapHOro  o0yueHus:  oOydaronuxcss — Owojmormu. OHH  BKJIIOYAIOT:
cnenuuyeckue st OMOJIOTMH HayYHbIE 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 110
OCBOCHHIO, UHTEPIIPETALMN U MPEOOpPa30BAHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJTYYEHUIO HOBBIX 3HAHUW W UX MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX, a TAKXKE B
peanbHBIX KU3HEHHBbIX cuTyauusax. [IpenMeTHbie pe3ynbTaThl MPEACTABIEHBI IO
roJlaM U3y4eHHUsl.

[IpeameTHBIe pe3yNbTaThl OCBOCHUS ydueOHOro mpeameta «buosnorus» B 10
Kjlacce NOJIKHBI OTPAKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U PpOJIM OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB  TPUPOJBI M  PEHICHWH TPOOJEM  PAIMOHAIBLHOTO
MPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
Onooruu;

BJIAJCHUE CHUCTEMOW OHOJIOrMYECKUX 3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONINE OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KHU3Hb, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYISIUs, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE), OHMOJOTHYECKHE TEOPUU
(xnetounast teopus T. [lIBanna, M. Ilneiinena, P. BupxoBa, XxpomocoMHas Teopust
HacnenctBeHHocTd T. Moprana), yuenuss (H. WM. BaBumoBa — o0 1meHTpax
MHOTOOOpa3usi W TPOUCXOXKICHUS  KyJbTYPHBIX  pacTeHHWi),  3aKOHBI
(emnHOOOpa3wsi MOTOMKOB TEPBOTO TOKOJIEHUS, PACIICIICHUS, YUCTOTHI TaMer,
HE3aBUCUMOTO HacienoBanus [. MeHngenss, TOMOJIOTUYECKUX PSAIOB B
HACJIEICTBEHHOM U3MEHYUBOCTH H. n. Basunosa), IIPUHIIATIBI
(KOMILIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMU METOJIaMH HAy4YHOTO MO3HAHUS, HUCIOJb3YEMbIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCaHUE, H3MEpPEHUE,
HaOJII0/IEHHE, SKCIIEPUMEHT);



YMEHHE BBIACIATH CYHIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKApUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OaxTepuii, rpuOOB, pacTEHUH, )KUBOTHBIX U Y€JIOBEKA, CTPOCHUSI OPraHOB U CUCTEM
OpPraHOB pAaCTEHUl, JXUBOTHBIX, YEJIOBEKAa, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOIIUX B OpraHU3Max PACTEHUH, )KUBOTHBIX M YEJIOBEKa, OMOJOTHYECKUX
IPOIIECCOB: 0OMEHA BeUIeCTB (MeTabOIM3M), MPEBPAILLICHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIOB MUTAHUS, GOTOCHHTE3a U XEMOCUHTE3a,
MUTO3a, M€H03a, raMeTorenes3a, SMOpHUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHA,
pPa3MHOXKEHHUS,  WHJIMBUIYaJbHOTO  pa3BUTUS  OpraHu3Ma  (OHTOreHeE3a),
B3aMMOJIEHCTBHSI T€HOB, FETEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3M MEXIY OPraHOMJIAMHU KIETKH M UX
(GYHKIUSAMH, CTPOCHHMEM KJIETOK pAa3HBIX TKaHEH M WX (QYHKIUAMH, MEXITY
OpraHaMM U CHCTEMaMU OpraHOB y pPAacCTEHMH, XUBOTHBIX W YEJIOBEKa M HX
GYHKIUSAMHU, MEXAY CHCTEMaMH OPraHoB U HMX (QYHKIUSAMH, MEXIy >STanamu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IUKJIA W )KU3HEHHBIX I[IMKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO Pa3BUTHS, F€HOTHUIOM U (EHOTHIOM, (DEHOTHUIIOM H
(dbakTopamu cpebl 0OUTaHuUS;

YMEHHE BBIABJIATH OTIMUYMUTEIbHbIE MPU3HAKU JKUBBIX CHCTEM, B TOM YHUCIIE
pacTeHUi, )KUBOTHBIX U YEJIOBEKa;

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

yYMEHHE peniaTb OMOJIOTUYECKUE 3a]Ja4H, BBISBIISATH NPUUMHHO-CIIEICTBEHHbIE
CBSI3U MEXAY UCCIIEyeMbIMU OHOJIOTMYECKUMHU IIPOLECCaMU U SBJICHUSIMU, J1€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHUE BBINOJIHATh JIA0OPAaTOPHBIE M MPaKTUYECKHUE padOThl, COOMHOAATH
npaBuia npu paboTe ¢ ydeOHBIM U J1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIIBUraTh TUIOTE3bl, MPOBEPATh HX SKCIEPUMEHTAIBHBIMU
cpencTBamMu, (GOopMyIupys Leidb HCCICIOBAHMS, aHAJIU3UPOBATH IOJYYCHHBIC
pe3yJbTaThl U AENaTh BBIBOJIBL;

YMEHHUE Yy4acTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKONM paboTe Mo OMoJIOrHH,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3ze HIKOJBHBIX HAayYHbIX OOILECTB, U
nyOJIMYHO  TPEICTaBIATh  MOJYYEHHBbIE  pEe3yNbTaThl Ha  YYEHHMYECKHX
KOH(epeHUusX;

YMEHHE OIICHUBATh JTHUYECKHUE AacCIEeKThl COBPEMEHHBIX HCCIICIOBAaHUI B
obmactu  Ouomormu ¥ MEAUIMHBI  (KJIOHMPOBAaHUE,  HCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HANpPaBIEHHOE M3MEHEHHWE T€HOMa U CO3JaHHE TPAHCTEHHBIX
OpraHu3MOB);



YMEHHE OCYILECTBISATh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccuoHambHON
JESITEIbHOCTH B 00JIaCTH OMOJIOTUH, MEAMIIUHBI, OMOTEXHOJOTHH, BETEpUHAPUH,
CEJIbCKOTO XO3SCTBA, MUILEBOM MPOMBIIIEHHOCTH, YTIyOJsTh MO3HABATEIbHBII
WHTEpEC, HANIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIONIEH npodeccuu 1
NPOJOJDKEHHE  OHOJOrhYeckoro oOpa3oBaHMs B OpraHu3alUsaX CpeaHEro
po(eCCHOHATEHOTO U BHICIIETO 00pa30BaHUSI.

[IpenMeTHbIe pe3yiabTaThl OCBOCHUS ydueOHOTO mpeamera «buomnorus» B 11
Klacce NOJIKHBI OTPaKaTh:

cOPMHPOBAHHOCTh 3HAHUW O MECT€ W pPOJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAyYHOU
KapTUHBI MHpa, B IMO3HAHWHM 3aKOHOB TPHUPOABI M PEIICHUH SKOJOTHUCCKUX
npoOJeM 4YeloBeuecTBa, a TakKKe B PEUIEHWH BOIPOCOB PALMOHAIBHOTO
IPUPOOIOIH30BaHUs, U B (DOPMUPOBAHUM IICHHOCTHOTO OTHOIICHUS K MPUPO/IE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUICKUX M 3apyOekKHBIX yUEHBIX-OMOJIOrOB B
pa3BUTHE OMOJIOTHH;

YMEHUE BIAJIETh CUCTEMOM OHMOJOTMYECKHX 3HAaHMM, KOTOpas BKIIIOYAET
ONpENENCHUs] M TOHMMAHHWE CYIIHOCTH OCHOBOIIOJIATAIOMNUX OHOJIOTHYECKUX
TEPMUHOB M TOHATHM (BHJI, dKOCUCTeMa, Ouocdepa), OHOIOrHUYECKHUE TEOPUU
(aBomonionHas teopust Y. JlapBuHa, CHHTETUYECKAs TEOPHs DBOJIOIMH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsX U HampaBieHuUsx sBodtonnu, B.M. BepHanckoro — o
ouocepe), 3akoHbl (reHetuueckoro paBHoBecust [[x. Xapau u B. BaitnOepra,
3apoabiieBoro cxojacrea K. M. bopa), npaBuna (munumyma HO. Jlubuxa,
HKOJIOTHYECKON MHpaMUJIbl dHEpPruM), rumnoressl (rumoresa «mupa PHK» V.
['un6epra);

YMEHHE  BJaJe€Th  OCHOBHBIMH  METOJAAMH  HAyYHOTO  TO3HAHWI,
UCTIONb3YEMBIMU B OMOJIOTHYECKUX MCCIIEIOBAHUSIX KUBBIX 00BEKTOB M DKOCUCTEM
(ommcanue, U3MEpeHue, HaOMIOJeHUE, SKCIEPUMEHT), CIIOCOOaMHU BBHISBIICHHS M
OIICHKH aHTPOIIOTCHHBIX M3MEHEHU B IPUPO/IE;

YMEHUE BBIIEHATh CYIIECTBEHHbIE MPU3HAKU: BHJIOB, OHOTEOLIEHO30B,
PKOCUCTEM U Ouochepbl, CTaOUIU3UPYIONIETO, JBUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOT'O ot0opa, aIIIONaTPUYECKOTro u CUMITIaTPUYECKOTO
BUI000PA30BaHMUS, BIUSHUS ABMKYIITUX CHJI SBOJIONUY HA TEHO(OH T TIOMYJISIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpelie OOMTaHUs, YepeOBaHUsI HAMPABICHUN
ABOJIIOIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTaHaBJIMBAaTh B3aMMOCBA3M MEXAY TMpOIECCaMU HBOJIIOLUH,
JBIDKYIIAMH CHJIAaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMHU PA3JMYHBIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISBISITH  OTJIMUYWTEIBHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIOCOOJICHHOCTh BHJIOB K cpelie oOUTaHMs, a0MOTUYECKUX U OMOTUYECKUX



KOMITOHEHTOB  9KOCHCTE€M, B3aWMOCBS3€d OpPraHM3MOB B  COOOIIECTBaX,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIINE apPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTAHUS, €AMHCTBA
YEeJIOBEUECKNX pac, HEOOXOMUMOCTH COXPAHCHHS MHOT000pa3us BHIOB W
HKOCUCTEM KaK YCIIOBHS COCYIIECTBOBAHMSI IIPUPOJIBI M USTIOBEUYECTBRA;

yMEHHUE peliaTb OMOJIOTUYECKUE 3aa4, BISABISITH TIPUUMHHO-CIIEICTBEHHbBIC
CBSI3U MEXKJy UCCIIEAYEMbIMU OMOJOTUYECKUMHU MPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbI M TIPOTHO3bI HA OCHOBAHUU TIOJYYEHHBIX PE3yJIbTATOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M MPaKTUYECKUE padOThl, COOMIOAATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTabOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPSITH HUX OSKCIEPUMEHTAILHBIMU
cpencrBamu, GOpMyYIHpYs IeJb HCCIEIOBAaHUS, aHAJTU3UPOBATH MOIYUYCHHBIC
PE3yNBTATHI U ICNIaTh BEIBOJBL;

YMEHHUE Yy4YacTBOBaTh B y4E€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIoruw,
OKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOMUYHO  TPEACTaBIATH  MOJYYCHHBbIE  pE3yJbTaTbl Ha  YYEHHYECKHUX
KOH(epeHIusX;

YMEHHUE OIEHWBATh THIOTE3bI M TCOPUH O TIPOUCXOKICHNUHN JKU3HH, YEIOBEKa
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUAX M CIOC00axX MpeaoTBpaICHUS
ri100aabHBIX M3MEHEHUH B Ouocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyaymiedl mpodeccHoHaTbHON
JESATETLHOCTH B 00JIaCTH OMOJIOTHH, SKOJIOTUH, TIPUPOJIONIONIB30BAHUS, METUIIUHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MPOMBITIUICHHOCTH, YTIyOJIATh TI03HABATEIbHBI WHTEpPEC, HAINpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccmu W MPOAOHKCHHE
OMOJOTUYECKOTO 00pa30BaHUs B OPTaHM3AIUAX CPEAHETO MPOPECCHOHATHHOTO U
BBICIIIETO0 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
MPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 buoiiorus kak Hayka 1
Bxonnas
2 JKuBble cuCTEMBI U UX U3yUYEHUE 2 KOHTpPOJIbHAs
pabora
3 buonorus knerku 2 0.5
4 XuMuueckas OpraHusaius KIeTKU 10 1
Temarnueckas
5 CrtpoeHre U QyHKINH KIICTKH 8 KOHTPOJIbHAs 2
pabota
Temarnueckas
OOMeH BellecTB U NpeBpallleHue SHEPTUH B
6 9 KOHTPOJIbHAS 1
KJIETKE
paborta
7 HacnenctBennas uadopmarus u 9 0.5
peanu3auus e€ B KIETKe ’
Temarnueckas
8 JKU3HEeHHBIN UK KIETKU 6 KOHTPOJIbHAs 1
pabota
Temarnueckas
9 Crtpoenue u GyHKIIUA OPTaHU3MOB 17 KOHTPOJIbHAS 1.5
pabota
10 Pa3zMHOXkeHUE U pa3BUTHE OPraHU3MOB 8 TemaTnueckas 1.5




KOHTPOJIbHAS

pabora
1 I'enernka — Hayka 0 HacCJIEICTBEHHOCTHU U 5 0.5
M3MEHYHBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1
Temarnueckas
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 KOHTpPOJIbHAs 1
paborta
Temarnueckast
14 I'eneTuka yenoBeka 3 KOHTPOJIbHAS 0.5
paborta
Temarnueckas
15 Cenekuusi OpraHu3MOB 4 KOHTpOJIbHAs 1
paborta
Hrorosas
16 buoTtexHonorus v cHHTETUYECKasi OMOIOTHS 4 KOHTpOJIbHAS
pabora
17 PeszepBHoe Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 10 13




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne n/m Konrpoabnbie IIpakruueckue
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Bxonnas
3apoXkKACHUE U Pa3BUTUE IBOIFOLUOHHBIX
. 4 KOHTpOJIbHAs
Mpe/ICTaBICHUN B OMOJIOTUI
paborta
Temarnueckas
Mukpo3BOIIOLHUS U €€ PE3YNIbTAThI 14 KOHTpOJIbHAs 2
pabora
Temarnueckas
Maxpo3BodtOLMS U €€ PE3yIbTaThl 6 KOHTPOJIbHAs
pabora
Temarnueckas
[TpoucxoxaeHue u pa3BUTHE KU3HHU HA
15 KOHTPOJIbHAS 1.5
3emie
paborta
Temarnueckas
IIpoucxoxneHne yenoBeKa — aHTPOIOTEHES 10 KOHTPOJIbHAs 1
paborta
DKOJIOTUsl — HayKa O B3aMMOOTHOILIEHUSIX
OpPraHMU3MOB U HaIOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpYKarolleu cpeaou
Temarnueckas
Opranusmesl 1 cpesia 0OuTaHHs 9 KOHTpPOJIbHAS 1.5
pabota
DKOJI0TUsl BUJOB U MOIYJISILIUMA 9 TemaTnueckas 0.5




KOHTPOJIbHAS

pabora
Temarnueckas
DKoJI0THsA CO00IIeCTB. DKOJIOTHIECKHE
9 12 KOHTpPOJIbHAs 0.5
CHUCTEMBI
paborta
TemaTnueckas
10 buocdepa — rmobdanpHas skocucTema 6 KOHTpPOJIbHAs
paborta
Hrorosas
11 YenoBek U OKpyXkarowas cpeia 6 KOHTpPOJIbHAs
pabora
12 PesepBHoe Bpemst 8
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 10 7.5







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3y4yeHust

JJIeKTPOHHbIE
uudgponbie
oOpa3oBaTe/ibHbIE

pecypchl

buosnorus xak KOMIICKCHAs! HayKa U KaKk
4acTh COBPEMEHHOI'0 00LIeCTBa

JKuBbIE CHCTEMEBI U UX CBOWMCTBA

YPOBHeBaﬂ opraHu3anyi )XUBbIX CUCTEM

VcTopust OTKPBITUS U U3YyYEHUSI KIICTKH.
Knerounas Teopus

Metozasl MOJNEKYJIAPHON U KIETOYHON
6uonoruu. [IpakTnueckas pabora
«M3yyeHne MeTo10B KJIETOYHON OMOJIOTHH
(xpomatorpadus, saexTpodopes,
muddepeHanbHOe HEHTPUPYTHpOBaHUE,
[TLIP)»

XUMHYECKUH COCTaB KIIETKU

Bxonnas
KOHTPOJIbHAS
pabora

0.5

MI/IHCpaJ'II)HBIG BCIICCTBA KIICTKHU, UX
Ouosoruyeckas poib

Opranudeckue BemecTBa KJIETKH — OETKH.
JlaGopaTtopHnas pabota «OO0Hapyx)eHne
O€EJIKOB C IIOMOIIbI0 KAYECTBEHHBIX
peaKkuuii»

0.5




CgoiicTBa, K1accupuKanyst U QyHKIUN
0enKoB

10

11

Opranuyeckue BeIecTBa KIETKH —
YTJIEBOABL

Opranuyeckue BelecTBa KIeTKH —
JUIH B

12

Hyxkneunossie kucnorsl. JIHK u PHK.
JlaboparopHas pabota «Mccrnenoanue
HYKJIEMHOBBIX KHCIIOT, BbIJIEJICHHBIX U3
KJIETOK Pa3JIMYHbIX OPraHU3MOBY

0.5

13

Crpoenne u pynkuuu ATO. [pyrue
Hykieosuarpudocharsr (HTD)

14

15

CexBenupoBanue JIHK. Metoapl
T€HOMUKH, TPAHCKPUTITOMUKH, TPOTEOMHUKH

MeToapl CTpYKTypHOU OHOJIOTHU

16

17

18

Tunel knetok. [IpokapuoTndeckas kierka

CrtpoeHne 3yKapuOoTHUYECKOM KIIETKH.
[TpakTryeckas pabora «3ydyeHue cBoicTB
KJIETOYHOM MeMOpaHbI»

[ToBepxXHOCTHBIN amnmapar KJIeTKA

0.5

19

20

OnHoMeMOpaHHbIE OPraHOUIbI KIETKH.
[TpakTnueckas padota «M3yuenue
JABVKCHUSA OUTOINIA3MBbI B PACTUTCIIBHBIX
KJIETKaX»

[TomyaBTOHOMHBIE OPTraHOUIbI KJIETKH:
MHUTOXOH/IPHH, TIacTU IbL. JIabopaTopHas
pabota «lVccnenoBanue mia3Monnsa u
JIeTIa3MOJIN3a B PACTUTEIEHBIX KIIETKAX)

0.5

0.5




21

HememOpanHbie OpraHou b KICTKH

22

23

Ctpoenue u GyHKIHUH S1Ipa

CpaBHUTENBbHAS XapaKTEPUCTHKA KIETOK
sykapuort. JlabopaTopHas pabora
«M3ydeHune cTpoeHwHsI KIIETOK Pa3InIHbBIX
OpPTraHUu3MOB»

TemaTnueckas
KOHTPOJIbHAS
pabora

0.5

24

25

26

ACCUMUITSITIVS ¥ TUCCUMIISALINS — JIBE
CcTOpOHBI MeTabomm3Ma. Turbl oOMeHa
BemecTB. JlabopaTopHas pabora
«M3yveHune KaTaTuTHYECKOW aKTHBHOCTH
(depMeHTOB (Ha IpUMepe aMuIa3bl WK
KaTaJiasbl)»

DepMeHTAaTUBHBIN XapaKTep peakinii
KJIeTOYyHOTo MeTaboiu3Ma. Jlaboparopuas
pabota «3yuenue hepMEHTATUBHOTO
pacuierieHHs IepoKCHia BOAOPOIA B
pPACTUTEIHHBIX M JKUBOTHBIX KIIETKAX)

benku-akTuBaTOpH! M OEIKU-UHTHOUTOPBI

0.5

27
28

ABTOTpOGHBIN TUIT OOMEHa BELECTB

dorocunTe’

29

XemocuHtes. JJaboparopnas pabota
«CpaBHeHue nporeccoB GOTOCUHTE3A U
XEMOCHHTE32a)

0.5

30

31

AnHaspoOHbIe Opranu3Mbl. Bunsl 6posxeHust.

JlaGopaTtopHnast pabora «CpaBHEHHE
MIPOIIECCOB OPOKEHUSI M TBIXAHHS

AdpoOHBIE OpraHU3MBL. JTaIbI
HHEPreTHYECKOro oOMeHa




DOHeprusi MeMOpPaHHOTO TPaIUCHTA

32 npotoHoB. Cunre3 AT®: pabota 1
npoToHHON AT®-cuHTa3bI
33 Peakuuu MaTpuuHOro cUHTE3a 1
34 Tpanckpunuus — Matpudnbiid cuate3 PHK 1
35 Tpanciusiius u e€ 3Tanbl 1
16 KoaupoBanue amunokucnot. Poib |
pubocoM B OMOCHHTE3€e OeKa
17 Opranuzanus reHoma y mpokapuoT u I
JyKapuoT
38 MonexysipHbIe MEXaHU3MBI YKCITPECCUHU |
TE€HOB y SYKapuOT
Bupycsl — BHekIIeTOUHBIE (HOPMBI KU3HU U
39 obsuraTHbIe MapasuThl. [IpakTuyeckas 1 0.5
pabota «Co3iaHue MOJenu BUpyCca»
Temaruueckas
BupycHrble 3a001eBaHus YeI0BeKa,
40 . 1 KOHTPOJIbHAs
JKUBOTHBIX, PACTEHUI
pabota
41 HanorexHomornu B OMOJIOrMY U MEIUITNHE 1
42 JKU3HEeHHBIN UK KIETKU 1
43 Marpuunsiii cuares JIHK 1
Xpomocomsl. JlabopaTopHas padora
44 «3y4eHne XpoMOoCOM Ha TOTOBBIX 1 0.5
MHUKpOIIpenaparax»
45 Jlenenue KIeTKU — MUTO3 1
Tunbl kneTok. KapruokuHe3 U MUTOKHHES.
46 JlaGopaTtopHnas pabora «Habmronenue 1 0.5

MHTO34a B KJICTKaX KOHYMKA KOPCIUIKa JTyKa




(Ha rOTOBBIX MUKpOIIpenapaTax)»

TemaTnueckas
47 Peryisinus »)KM3HEHHOIO LIUKIIA KJIETOK KOHTPOJIbHAS
pabota
48 OpranusM Kak eIMHOE 11eJ10€
49 Tkanu pacrenuii. JJaboparopuas pabora 0.5
«M3ydyeHue TkaHEeH paCTCHUIN» '
TkaHU )KMBOTHBIX U Y€JIOBEKA.
50 JlaGopaTtopHast pabora «3yueHue TkaHeu 0.5
KUBOTHBIX)»
Opransbl. Cucremsl opraHos. JlaboparopHas
51 pabota «/3yueHue opraHoB IBETKOBOT'O 0.5
pacTeHusD»
52 Ormopa Tena opraHu3MoB
53 JIBuKeHne opraHu3MoB
54 IIuraHue opraHu3smMoB
55 [IuTanue NO3BOHOYHBIX KUBOTHBIX.
[IumeBapurenbHas cucreMa 4eaoBeKa
56 JpIXaHue opraHu3sMoB
57 JIpIxaHue MO3BOHOYHBIX )KUBOTHBIX U
yeJioBeKa
58 TpaHcIOpT BEIIECTB Yy OPraHU3MOB
59 KpoBeHoCHas cucTteMa o3BOHOYHBIX
JKUBOTHBIX U YEJIOBEKA
60 Brinenenue y oprannu3smMoB
61 3amuTa y OpraHu3MoB
62 MMMyHHas cucTeMa 4enoBeKa




PazgpaxxumocTs 1 peryisus y

63
OpraHU3MOB
Temarnueckas
64 ['ymopanbHas perynisius 1 3HI0KpUHHAS KOHTpOIbHAS
CHCTEMAa KUBOTHBIX U YEJIOBEKA
pabota
65 DopMBbI pa3MHOKEHUSI OPTraHU3MOB
66 [TonoBoe pazMHOXKEHKE
67 Meiio3
l'amerorenes. O6pa3oBaHue U pa3BUTHE
68 MOJIOBBIX KJIEeTOK. JIabopaTopHas paborta 0.5
«M3yueHune cTpoeHus MOJIOBBIX KJIETOK Ha '
TOTOBBIX MUKpOIIpenapaTax»
69 NunuBuayanbHOE pa3BUTHE OPTaHU3MOB —
OHTOTEHE3
70 3akazKa OpraHOB U TKaHEH U3
3apOIBIIIEBHIX JINCTKOB
Poct u pa3zButHe )KUBOTHBIX.
71 JlaboparopHas paboTa «BblsiBIeHHE 0.5
MIPU3HAKOB CXOJCTBA 3apOAbIIIEH
MMO3BOHOYHBIX YKHBOTHBIX
PazmHoOxeHuME 1 pa3BUTHE PACTEHUN. Temaruueckas
72 JlaboparopHas pabota «CTpoeHHE OPraHoOB KOHTPOJIbHAS 0.5
Pa3MHOKEHHUSI BBICIIUX PACTEHUI pabota
7 Wcropust cTaHOBIICHUS U PA3BUTHS
TE€HETUKH KaK HayKH
OCHOBHBIE TIOHSTHUSL U CUMBOJIBI TEHETHKHU.
74 JlaGopaTtopHast pabota «JIpo3zodmuiia kak 0.5

00BEKT TEHETUYECKNX MCCIIENOBAHUN




3aKOHOMEPHOCTH HACJIEAOBAHUS
NpU3HAKOB. MOHOTHOpUIHOE

75 ckpemuBanue. [Ipakrudeckas padbora 1 0.5
"N3yueHue pe3ynbTaTOB MOHOTHOPHUIHOTO
CKpelnuBaHus y Apo30duibr"
76 HuTonoruueckue OCHOBBI MOHOTUOPHIHOTO |
CKpELIMBAHUS
77 AHanusupyrouiee ckpeniuBanue. Hernonnoe |
JOMHHHUPOBaHUE
JurubpunHoe ckpenBaHue.
73 [TpakTuueckas pabota «3yuenue 1 0.5
pe3yNbTaTOB TUTHOPUIHOTO CKPEIUBAHUS '
y IpO30(HITBDY
79 [{uTonmornyeckue OCHOBBI JUTUOPUTHOTO 1
CKpELIMBAHUS
80 CuenieHHOe Hacle0BaHNE TPU3HAKOB 1
81 XpOMOCOMHast TEOPHS HACIIEACTBEHHOCTH 1
82 I'eneruka nomna 1
83 I'eHoTHII KaK 11€JI0CTHASI CUCTEMA 1
’4 I'eneTnyecknii KOHTPOJIb Pa3BUTHUSA |
pacTeHUH, )KUBOTHBIX U YEJIOBEKA
25 M3MeHunBOCTh TPU3HAKOB. Busl |
U3MEHYUBOCTH
86 MonudukarmonHas U3MEHYHBOCTh 1
BapuanuvoHHBI psia U BapUallMOHHAs
27 kpuBas. JlaboparopHas padota | 0.5

«HccnenoBanue 3aKOHOMCpHOCTCﬁ
MOHH(bHKaHHOHHOﬁ N3MCHYHNBOCTH.




ITocTpoeHne BapuallMOHHOTO psifa U
BapUAIMOHHON KPUBO»

88

89

90

I"'eHoTunnmyeckas M3MEHUYNBOCTb.
Komb6unaruBHass U3MEHYHBOCTD

MyTtannonHast U3MEHYUBOCTb.
[IpakTrueckas pabora «MyTaruu y
Jpo30¢uIIBl (Ha TOTOBBIX
MUKpOIIpenaparax)»

3aKOHOMepHOCTI/I MYTAlMOHHOI'O ITponecca.
ONUIeHEeTHKA U SIIMTCHOMHUKA

Tematnueckas
KOHTPOJIbHAS
pabora

0.5

91

I'enernka yenoseka. [IpakTuueckas pabora
«CocTraBneHue 1 aHajau3 POAOCIOBHOIN

0.5

92

93

MeToapl MEAUIIMHCKON T€HETUKH
3HaueHNEe MEIULINHCKON TEHETUKHU B

NpeaoTBpAICHUN U JICUCHUU I'CHCTUYCCKUX
3a00JIeBaHUM YeJIOBEKa

Tematnueckas
KOHTPOJIbHAS
pabota

94

OCHOBHBIE ITOHSITUI CCJICKIINU.
JlabopaTtopHas pabota «3ydeHue copToB
KYJIBTYPHBIX PACTE€HUN U TIOPOJ] TOMAIITHUX
YKUBOTHBIX)

0.5

95

MeTto/1bl cCeeKIIMOHHOM paboThI.
JlaGopaTtopHast pabota «3yueHue MeTo10B
CEJIEKIIUU pacTEHUII»

0.5

96

97

JlocTrKeHMs CeIeKIMN PACTEHUN 1
*KUBOTHBIX. [IpakTHueckas pabora
«IIpuBuBKa pacTeHHI»

COXpaHCHI/IC, HU3YUCHHUC U UCITIOJIb30BAHUC

TemaTnueckas
KOHTPOJIbHAS
pabora




TEHETUYECKUX PECYPCOB

buorexHoorusa kak HayKa U OTpacCiib

98 npousBocTBa. [IpakTuueckas padora 1 0.5
«M3ydyenne 00beKTOB OMOTEXHOIOTUI
99 OcHoBHbIE HaNpaBICHUS CHHTETUYECKOM |
Ounoaoruun
100 XpOMOCOMHas U T€HHasl MHKEHEPUS 1
Hrorosas
101 Menunmackue OMOTEXHOJIOTUH 1 KOHTPOJIbHAS
pabora
102 Pesepaublii ypok. [loBTOpenue, 1
0000111eHIe, cUCTEMaTH3AIUs 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 102 10 13.5

[NPOTPAMME




11 KJIACC

Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchbl
1 OposmonronHas Teopust Y. lapBuna 1
) JIBHoKyIHME CHIIBI ABOJIFOLMU BUAOB 1O Y. |
JapBuny
. Bxonnas
bopn0a 3a cyiiecTBOBaHME, €CTECTBEHHbIIN
3 . 1 KOHTPOJIbHAS
1 UCKYCCTBEHHBII 0TOOD
pabora
4 dopMUpOBaHUE CHHTETUYECKOU TeOpUun |
HBOJIIOLIMH
5 DTarbl HBOJIIOIIMOHHOTO MPOIecca: |
MHUKPO3BOIIOLHUS U MAKPOIBOTIOLIUS
6 [Tonmynsius — snemMeHTapHas €IMHULA |
3BOJIIOLIMU
3aKOH T€HEeTUYECKOro paBHoBecHs JIkK.
7 Xapau, B. BaitnOepra. JlabopatopHas | 0.5
pabota «BbIsiBIEHHE U3MEHYUBOCTH Y '
0co0eil 0IHOTO BUa»
8 DOneMeHTapHbIe GaKTOPBI 3BOITIOLUN 1
9 Dddext ocHoBarens. dpdext |
OYTBIJIOUHOTO TOPJIBIIIKA
10 Murpauuu. M30n0muu nonymsumii: 1

11

reorpaduyeckas, Ononormueckas

EctecTtBeHHbI 0TOOpP — HanpaBIISIOLINI




(hakTop IBONIOIHH

12

13

14

15

16

[TosoBoit oTOOP

[Ipucnoco0aeHHOCTh OPraHU3MOB KaK
pe3yNbTaT MUKPOIBOJIIOIUH.
JlaGopaTopHas paborta «3ydeHue
apoMop(h030B U HINOAAANITAIIUHN Y
pPacTEeHUN U KUBOTHBIX»

[Tpumeps! npucnocodIeHU Y OpraHu3MoB:

MopdostoruuecKue, GU3H0IOTHUECKHE,
OMOXMMUYECKHUE, TIOBEICHUCCKHE.
Jlaboparopuas padota «IIpucrnocobnenus
OpPraHnu3MoOB U UX OTHOCHUTCJIbHAA
11e1ecO000Pa3HOCThY

Bun, ero kpurepuu U CTpyKTypa.
JlaGopatopnas pabora «CpaBHEHHE BUI0B
10 MOP(OJOTUIECKOMY KPUTEPHIO»

Crpykrypa BUIA

TemaTnueckas
KOHTPOJIbHAS
pabota

0.5

0.5

0.5

17

18

BunoobpazoBanue kak pe3yabTaT
MHUKPO3BOJIOIUH

CBs3b MUKPO3BOJIFOIHUU U STTUAEMHUOJIOTUN

19

Makpossontonus. [TaneonTonornueckue
METO/bl U3yUYEHUS IBOJTIOLIUN

20

21

buoreorpaduueckre MeTOIbI H3yUCHUS
ABOJIIOLIMU

3M6pI/IOJ'IOFI/I‘{CCKI/IC " CPAaBHUTCIIbHO-
MOp(I)OJIOFI/I‘-ICCKI/IC MCTOIbI U3YYCHUA




9BOJJIOIMNH

MounekynsipHO-TeHETHUECKHE,

22 OMOXMMHYECKHE U MATEMAaTUYECKUE
METO/bl U3YUYEHUS IBOJTIOLIUN
Temaruueckas
23 OO61mre 3aKOHOMEPHOCTH BOJTIOIUH KOHTPOJIbHAS
pabora
24 AnantuBHas paauanus. HepaBHOMepHOCTh
TEMITIOB BOJIOIUU
)5 HayuHble TUIIOTE3BI TIPOUCX 0K ICHUS
KU3HH Ha 3emMJie
26 JloHayuHbIe MIPEACTABICHUS O 3aPOXKICHUH
KU3ZHU
7 OcCHOBHBIE 3TaIbl HEOPTaHUYECKON
HBOJIIOLIMH
28 ['unoTe3bl 3apokIeHUs )KU3HU
Ucropus 3emin 1 MeTOABI €€ N3YUEHUSI.
29 JlaGopatopHnas pabora «3yuenue u 0.5
OTHMCaHNE UCKOMAEMbIX OCTaTKOB JIPEBHUX
OpraHU3MOB»
30 HauanbHble 3Tanel opraHnyeckoin
3BOJIOLUA
31 OBOJIIOLMS DYKAPUOT
OCHOBHBIE 3TaIbl YBOJIIOIUU
10 pacturensHOro Mupa. [Ipaktudeckas 0.5
pabota «3ydyenne ocoOeHHOCTEH '
CTPOCHUSI PACTEHUN Pa3HBIX OTIECIOB)
33 OCHOBHBIE 3TaIbl HBOJIIOLUN KUBOTHOTO




Mupa

9BOJ’IIOI_[I/ISI JKNBOTHBIX. HpaKTI/I‘ICCKaﬂ

34 pabora «3ydenrne ocoOeHHOCTEH 0.5
CTPOEHUS TIO3BOHOYHBIX KUBOTHBIX )
35 PazBuTue xu3Hu Ha 3emMJie 110 Hpam U
nepuojam
36 MaccoBbie BBIMUPAHHS — KOJIOTHYECKHE
KPHU3HCHI MPOILIOTO
37 CoBpeMEeHHBIH 3KOJIOTUYECKUI KPU3HC, €r0
0COOCHHOCTH
13 CoBpeMeHHas cucTeMa OpraHu4ecKoro
MPOLILIOTO
Temaruueckas
OCHOBHBIE CHCTEMaTUYECKUE TPYIIIIBI
39 KOHTPOJIbHAS
OpPraHHU3MOB
pabora
40 AHTpONOJIOTHSI — HayKa O 4EJIOBEKE
41 PazButue npencrasnenuii o
MIPOUCXOKACHUH YETIOBEKA
MecTto yenoBeka B CUCTEME
opranudeckoro mupa. JlaboparopHas
42 pabota «M3ydyeHue ocobeHHOCTEN 0.5
CTPOEHHUS CKEJIeTa YeIOBEKa, CBA3aHHBIX C
MPSMOXOKIECHUEM»
43 JIBrKy1ne CHJbl aHTPONIOTE€HE3a
44 CooTHo1IeHne OMOIOTHYECKUX U
COLIMATILHBIX (PaKTOPOB B AaHTPOTIOTCHE3E
45 OCHOBHBIE CTaIUM AHTPOMIOTEHE3A

46

TlajmeoreseTuka u majeoreHOMHUKA




47

OBOJIIOIHS COBpPCMCHHOTI'O YCJIOBCKA

48

49

50

UYenoseueckue pacsl. [Ipaktudeckas
pabota «M3y4eHHE FKOJIOTHUECKUX
aJjanTalui 4eJI0BeEKa

MexauciuIInHapHbBIC METOIbI
AQHTPOIIOJIOTUHU

3apO}KI[CHI/IC " pa3BUTHE DKOJIOI'A

Tematnueckas
KOHTPOJIbHAS
pabora

0.5

51

52

53

Metonsr skonorun. JlabopaTtopHas pabora

«HBy‘IGHHG METOOOB DKOJIOTHYCCKHUX
HUCCIIEJOBAHUI»

3HayeHNEe YKOJIOTHYECKUX 3HAHUH JJIA
YCJIIOBCKaA

Okonorndyeckue GaKTopsl

0.5

54

55

Abuotnueckue akropsl. CBeT Kak
sKosoruueckuit pakrop. JlaboparopHas
pabota «BblsiBIeHHE TPUCTIOCOOIEHUI
OPTaHU3MOB K BIIUSTHHIO CBETa

AbuoTtnueckue dakropsl. Temneparypa
KaK 3KOJIOTUYECKHUH (paxTop.
JlabopaTtopHas pabota «BrisiBieHue

MPUCTIOCOOIEHUH OPraHU3MOB K BIUSHHUIO

TEeMIIePaTyphI»

0.5

0.5

56

57

Abunortnueckue GpakTopsl. BiaxkHocTh Kak

sKosnorunueckuii paxkrop. JlaboparopHas
paboTa «AHATOMHUYECKHE OCOOEHHOCTH
pacTeHui U3 pa3HBIX MECT OOUTAHUS

Cpenpl oOuTaHus OPraHU3MOB

0.5




58

buonornueckue puTMsl

59 JKuznennbie GopMbl OpraHU3MOB
60 buotnueckue hakropsl
3HaueHue OMOTUYECKHUX B3aUMOACHCTBHIA
61 JUISL CYILIECTBOBAHUSI OPIaHU3MOB B CpeJIe
oOuTaHus
6 DKOJIOTHYECKHE XapaKTePUCTUKU
MOMYJISIITUH
OCHOBHBIE TIOKA3aTEJH MOIYJISIIH:
63 YHCIIEHHOCTD, TUIOTHOCTh, BO3PACTHAS U
MOJIOBAsi CTPYKTYpa
OCHOBHBIE TIOKA3aTEJH MOIYJISIIH:
64 POXKIaeMOCTh, IPUPOCT, TEMII POCTA,
CMEPTHOCTh, MUTPALIUN
65 DKoJjorudeckasi CTpykTypa nonyJssiuu
66 JluHaMuKa TMOMYISAIUN U €€ Perysius
Temarnueckas
KpuBsie pocta 9nCcIeHHOCTH MOMYIISINH.
67 KOHTPOJIbHAS
KpuBbie BEDKUBaHUS
pabora
DKoslornyeckas HUILA BUJA.
68 JlaGopatopHnas pabora «IIpucnocobnenus 0.5
CeMSTH PACTEHHI K PACCEICHUIO)
69 Bun kak cucrema nomynsiuit
70 3aKOHOMEPHOCTH TTOBEJICHHS 1 MUT DAL
KUBOTHBIX
71 Coo0111ecTBO OpraHu3MOB — OUOIIEHO3
72 DKocucTema Kak OTKpbITasi cucTema




KpyroBopor BelecTB 1 NOTOK SHEPTUH B

73
OKOCHUCTEME

74 OcCHOBHBIC TOKA3aTEIU SKOCUCTEMEI

75 DKOJIOTUYECKUE MUPAMUIbI

76 W3MeHeHus cooO11ecTB — CYKLECCHH

77 [IpupoHbIE 35KOCUCTEMBI. DKOCUCTEMBI
03€p U peK. IKOCUCTEMBI MOPE U OKEAHOB

3 [IpupoHbIe 5KOCUCTEMBI. DKOCUCTEMBI
TYHJIp, JIECOB, CTEIEH, ITyCThIHb

79 AHTPOIOreHHbIE SKOCUCTEMBI

20 Ypb6oskocucremsl. [IpakTrueckas padora 0
«3yueHne u onrcanue ypooIKOCUCTEMBI» s
3aKOHOMEPHOCTH (HOPMUPOBAHHS

81 OCHOBHBIX B3aUMOJICCTBUI OPraHU3MOB B
JKOCHCTEMAX
MexaHu3Mbl BO3AEHCTBUS 3arPSI3HEHUI

TemaTtuueckas
Pa3HBIX TUIOB Ha CyOOpTraHU3MEHHOM,

82 KOHTPOJIbHAS
OpraHU3MEHHOM, MOMYJIAIIMOHHOM U Sora
9KOCHCTEMHOM YPOBHSIX pa

23 buocdepa — obuerianerapaast 0601049Ka
3emim

84 Yuenue B. W. Bepnaackoro o 6uochepe

25 3aKOHOMEPHOCTH CYIIECTBOBAHUS
oumocdepsl

26 Kpyrosopots! BemiecTs u
OMOT€OXUMHYECKHE [IUKIIBI

27 3oHanbHOCTH Onochepsl. OCHOBHBIE

OMOMBI CyIIN




88 YcroitunBocTh 6uocheps
89 DKOJIOTUYECKHE KPUZUCHI U UX TPUYUHBI
90 BoszeiicTBue uenoBeka Ha buocdepy
91 AHTpPONOTeHHOE BO3/IEHCTBHE HA

PaCTUTENbHBIN U )KUBOTHBIM MU

TemaTnueckas
92 OxpaHa npuposl KOHTPOJIbHAS
pabora

93 OCHOBHBIE IPUHIIHITBI YCTOHYUBOTO

Pa3BUTHA YEIIOBEUYECTBA U TPUPOIBI

ParnmonansHo€ mpUpOA0NOIb30BAHNE U
94 COXpPaHEHHE OMOJIOTHIECKOTO

pa3zHooOpa3us 3eMiun

Temaruueckas

O6061menHue o Teme «MUKPOIBOIIOIUS U
95 . KOHTPOJIbHAS

e€ pe3yIbTaThD»

pabora

96 O6o006menne o Teme «MaKpOIBOJIOLUS U

€€ pe3yabTaThD)
97 O6061menue o teme «IIpoucxoxnenue u

pa3BUTHE )XKU3HU Ha 3eMIIe)
98 O6o06menue no Teme «IIpoucxoxaeHue

9eJI0BEeKa — aHTPOTIOT€HE3)»
99 Oo6o0061IeHne 1o TeMe «IKOJIOT s — HayKa O

B3aMMOOTHOULICHUSAX OPTraHU3MOBY
100 O6061meHne o TeMe «Opraiu3msl U cpea

oOUTaHUN

101

O06006111eH1E 10 TEME «IKOJIOTHS BUIOB U
MO YJIALINI»




O606menue o Teme «buochepa —

Hrorosas

102 1 KOHTPOJIbHAS
ri100anpHast IKOCUCTEMa)
pabora
BIIEE KOJIMYECTBO YACOB I1
OB ol CTBO HACOBIIO 102 10 7.5

[NPOT'PAMME







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

e B.B. Ilaceunuk, A.A. Kamenckuii, A.M. Pybuos, I'.I'. [lIenos, 3.T".
["anontok. buonorus 10 kinace. YrimyOneHHblil ypoBeHb. JInnug xu3nu, M:
«IIpocsemenuey, 2021.

e B.B. Ilaceunuk, A.A. Kamenckuii, A.M. Pybuos, I'.I'. [lIBenos, 3.T".
["anontok. buonorus 11 knace. YriuyOneHHbIil ypoBeHb. JInnus xu3zau, M:
«IIpocemenuer, 2020.

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
Cait: www.prosv.ru
HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NHTEPHET

bubmoreka [{IOK, Yuu.py, Sxnacc
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