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HNOSACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo yueOHOMY mpeamery "buonorusa" (mamee - Owomnorus) Ha
YPOBHE cpeaHero obmero obpazoBanmsi pa3dpaboTaHa Ha ocHOBe DeaepabHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6paszoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeaMera «buosorus» u
OCHOBHBIX TIOJIOKEHUH (eiepanbHOi paboueii mporpaMmbl BOCIIUTAHUA.

Pabouass  mporpamMMa  OpHEHTHpPOBaHAa  Ha  II€JIEBbIE  IPUOPUTETHI,
chopMysIMpoBaHHbIE B (enepanbHO padouell mporpamme BOCIUTaHUS U B
paboueit nporpamme BocniuTanuss MAOY «COI No2y

YueOuslii npeamer «buonorusn» yrmyOnéunoro ypoBHs uszydenus (10-11

KJIACChI) SIBJISICTCS OJIHUM W3 KOMIIOHEHTOB MpeaMETHOU obsactu «EcTecTBEHHO-
HayuHble mpeaMmeTb». CormacHo mnojoxenusmM OPI'OC COO npoduiibHbIE
y4eOHbIE TPEIMETHI, U3ydyaeMble Ha YriayOJIEHHOM YPOBHE, SIBISIIOTCA CIIOCOOOM
mubdepennranun  00ydeHUsT Ha YPOBHE cpeaHero oOmiero oOpa3oBaHus U
MPU3BAaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXJIYy OCHOBHBIM OOIIUM, CPEeAHUM
o01IUM, cpeHUM TTPOPeCCUOHATIBHBIM U BBICIITUM oOpa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE pelIeHue 00pa30BaTEIbHBIX, BOCIHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/lay, CBS3aHHBIX C TpodopueHTanueln o0yJaroumxcsi U CTUMYJHUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTM HAy4YHOT'O 3HAHUA, CBA3aHHOIO ¢ OHMOJOTrHEH,
MEIUIMHON, SKOJIOTUEH, ICUXOJOTUEHN, CIIOPTOM WJIM BOEHHBIM JIEJIOM.

[Iporpamma mo ydebnomy mpeamety "buonorus" naér npeacrtaBieHHE O
Heau M 3ajadax u3ydeHus ydeOHoro mpenmera «buomnorus» Ha yriayOnéHHOM
YPOBHE, onpeaessieT o0si3aTesibHOe (MHBApUAHTHOE) MTPEAMETHOE COAepKaHue, €ro
CTPYKTYPUPOBAHHME IO pas3ieliaM M TeMaM, paclpeielieHne MO Kiaccam,
PEKOMEHYeT MOCIEA0BATEIbHOCTh H3YUYEHHs YYEOHOro marepuana ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€W, JIOTUKH Y4eOHOro Tpoliecca,
BO3PACTHBIX OCOOEHHOCTEeW oOyuatomuxcsi. B mporpamme 10 Ouonoruu
peanu3oBaH MPUHIIUI TPEEMCTBEHHOCTH C H3YyYEHUEM OHOJIOTMM Ha YpPOBHE
OCHOBHOTO  of0miero  oOpa3oBaHMsi, Oyiarojaps 4YeMy  IPOCMATpPUBAETCS
HAMpaBJICHHOCTh HA  TMOCIEAYIOIMIEe pPa3BUTHE  OWOJOTUYECKUX  3HAHUH,
OPUEHTHUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEACTaBICHUN O 370pOBOM 00Opasze KU3HU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKaromel mnpupoaHou cpeae. B
nporpaMme Mo OMOJIOTMM TakKKe IMOKa3aHbl BO3MOXHOCTH YYEOHOro mnpeaMera
«buonorusiy B peamuzanuu  TpeboBanuit DPIOC COO K MIAHUPYEMBIM
JUYHOCTHBIM, METANpeJIMETHBIM M TPEAMETHBIM pe3yJbTaTaM OOy4YeHHUS U B
GbopMUPOBAaHUM OCHOBHBIX BHJIOB y4e€OHO-IO3HABATEIILHOM  JEATEIbHOCTU
oOydJaronmxcst M0 OCBOCHHMIO COJIepKaHUsl OHOJOTMYECKOro 0Opa3oBaHUs Ha
YPOBHE CpPEeAHET0 00111ero 00pa3oBaHuUsI.



VYueOnsbiii npeamer «buonorus» Ha ypoBHE CpelHEro ooimero oopa3oBaHus
3aBeplIaeT OMOJIOTMYECKOE O0pa3oBaHME B IIKOJE U OpPUEHTUPOBAH Ha
paciiMpeHre U yriayOsieHue 3HaHWM OOyYaromMXCs O >KMBOM MPUPOJE, OCHOBAaX
MOJIEKYJIIPHON W KJIETOYHOW OMOJIOTHH, SMOPHOJIOTMUA W OHOJOTUU Ppa3BUTHS,
TEHETHKH, CEJICKI[UU, OMOTEXHOJIOTUU, YIBOJIOIIMOHHOTO YUEHUS U IKOJIOTHH.

Nzyuyenne yueOHOro mnpeamera «buomorus» Ha yriyOlIeHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIUXCSA K MOCIEAYIOIIEMY IOJTYYEHUIO
Ouonornyeckoro  oOpa3oBaHMsl B By3aXx UM OpraHu3alusxX  CPEIHEro
npodeccruonanbHoro oopa3zoBanua. OCHOBY €ro cojiepKaHHUsl COCTaBIIET CUCTEMA
OMOJOTUYECKUX  3HAHUM, TMOJYYEHHBIX TPU HU3YYECHUU  OO0YyYaIOIUMHUCS
COOTBETCTBYIOIIMX CHCTEMATHYECKUX Pa3JeioB OMOJIOTMH HAa YPOBHE OCHOBHOIO
oOmero obpazoBanus, B 10—11 knaccax 3Tu 3HaHUA TOJMy4arOT pa3BuThe. Tak,
pacmMpeHsl U yriIyOJieHbl OWOJIOTMYECKHE 3HaHMS O PAcCTEHUSX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHM3ME YeJIOBEKa, OOLIMX 3aKOHOMEPHOCTSIX MKHU3HH,
JOTIOJTHUTENBHO BKIIOYEHBI OMOJIOTMYECKUE CBEAEHUS TPUKIIAHOTO U MTOMCKOBOIO
XapakKTepa, KOTOPble MOXHO HCIIOIb30BAaTh KaK OPUEHTHPHI JJIsl MOCIETYIOLIErO
BbIOOpa mipodeccur. Bo3MokHA Takxke HHTErpamusi OMOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOILIMMHU 3HAHUSAMHU, IMOJYYEHHBIMH OOYYaAIOUUMUCS NpPU HU3YUYEHUH
bu3UKY, XUMHUH, Teorpadru 1 MaTEMaTHUKH.

Crpyktypa mporpaMMmbl 1o yudeOHOMYy mnpeamety '"buonorus" otpaxaer
CHUCTEMHO-YPOBHEBBI ¥ DBOJIOIMOHHBIN TMOAXOABI K HW3YYCHHUIO OHOJIOTHH.
CornacHo UM, U3y4alOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEepPHbIE [Tl )KUBBIX
CUCTEM Pa3HOT'0 YPOBHS OpraHU3alliy, 3BOJIOLMN OPraHM4YeCcKOro Mupa Ha 3emiie,
COXpaHEHHUs1 OMOJOrMYecKOro pasHooOpaszus IuiaHeTtol. Tak, B 10 Kkiacce
U3Yy4aloTCd OCHOBBI MOJIEKYJSIDHOM M KJIETOYHOM OMOJOTHH, ASMOPHOJIOTUU U
OMONOTHH Pa3BUTHUS, TEHETHUKU M CEJICKIUH, OMOTEXHOJOTHH U CHUHTETHUYECKOM
OMONOTHY, aKTyaIU3UPYIOTCS 3HAaHMS OOydYarommxcs Mo OOTaHWKE, 300JI0THH,
aHatoMuu, (usnonoruu uenoseka. B 11 kiacce wH3y4aroTcsi 3BOJIOIMOHHOE
y4eHHUe, OCHOBBI KOJIOTUHU U yueHue o ouocdepe.

VYuebnsiii npeamer  «buonorus» npu3zBaH  00€ClEUUTh  OCBOEHUE
00y4aroIUMHUCS OMOIOTUYECKUX TEOPUH M 3aKOHOB, HJICH, MPUHITUIIOB U TPaBUJ,
JIeXKAIMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOCHHHM, MHOTO000pa3MH U OCOOCHHOCTSX KIJIETKHM, OpraHu3Ma, MOIMYJISALHUH,
OMOIIEHO3a, YKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JTOCTHKEHHUSAX, COBPEMEHHBIX
UCCJICIOBAaHMSIX B OMOJIOTHH, IPUKIIATHBIX aCMEKTaX OMOJOTHYECKUX 3HaHWM. J{7s
pa3BUTUS M TOJACpXKaHUS HHTEpeca OO0y4aroumxcs K OHOJIOTUH Hapsay co
3HAYUTENIbHBIM 00bEMOM TEOPETUUYECKOI0 MaTepuaia B COACPXKaHUU MPOTpaMMbl
no OHWOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHMS M PAa3BUTHUS



TOM uinu MHOW oOjacTu OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
y4€HBIX B PEIICHUE BAXKHEUITNX OMOJOTHYECKUX U IKOJIOTUIECKUX MPOOIIEM.

Llenb u3zydenus yueOHoro npeamera «buonorusp» Ha yriryOnéHHOM YpOBHE —
OBJIQZICHUE  OOYyYalOUIMMHCS  3HAHUSAMU O  CTPYKTYpHO-(YHKIIMOHAIbHON
OpraHM3allMd JKUBBIX CHCTEM pa3HOrO0 paHra M NpUOOpPETEHHE yMEHU
UCIIONIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HHTEpEca K OMpeAeNEHHON 00iacTu
npo(hecCHOHANBPHOM ACSITeNbHOCTH, CBSI3aHHOW C OWONIOTHEH, WM K BBIOOPY
y4e0OHOT0 3aBeIeHUs U1 IPOJOJIKEHHSI OMOJIOTHYECKOT0 00pa30BaHusl.

JlocTmxkeHnne 1enu u3ydeHus yueOHoro mnpeamera «buosorus» Ha
yriay0aEHHOM YPOBHE 00ECTIEUMBACTCS PELIEHUEM CIIENYIOUINX 3a]a4:

OCBOCHHE OOYYaIOIUMUCS CUCTEMbl OMOJIOTHYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHUSX, KOHLEMIHIX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
IpaBUJIaX, COCTABIISIIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTHUHY MHUPA; O
CTPOEHHHM, MHOT000pa3MM U OCOOEHHOCTSIX OHMOJOTHYECKHX CHCTEM (KJIETKa,
OpraHu3M, MOMYJIALHNS, BUA, OMOTeOLEeH03, Onocdepa); 0 BBIAAIOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTUH;

O3HAKOMJIEHUE OOYy4YaloIMXCAd C METOJaMH IIO3HAHMS JKUBOW MPHUPOIBIL:
UCCIIEIOBATEIbCKUMUA ~ METOJaMH  OMOJIOTMYECKMX HayK (MOJIEKYJISpHOU U
KJIETOYHOW OHOJOrMHM, SMOpPUONIOrMM W OWOJOTMM pa3BUTUS, TE€HETUKU U
CeJICKIMU, OWOTEXHOJIOTUM M CHUHTETUYECKOHM OWOJIOrMH, MaJCOHTOJOTHUH,
HKOJIOTMH);  METOAaMH  CaMOCTOSITEIBHOTO  TIPOBEIEHUS  OMOJOTMYECKHUX
UCcCceNoBaHU B JabopaTtopun W B mpupoge (HaOmojaeHue, H3MEpeHue,
AKCHEPUMEHT, MOAECIUPOBAHUE);

OBlaZicHue OOydYalolUMHUCS YMEHUSIMU: CAMOCTOATEIbHO  HaXOJHWTh,
aHAJIM3UPOBaTh M MCIOJIb30BaTh OMOJIOTMYECKYH0 HH(POPMALIUIO; TMOJIb30BATHCS
OMOJIOTMYECKOM TEPMUHOJOTUEH M CUMBOJMKOM; YCTAaHABIMBATH CBA3b MEXIY
pa3BUTHEM OHOJOTMM M  COLMAJIbHO-3KOHOMMYECKHUMU U  3KOJOTHYECKHUMHU
npobiieMaMu YeJIOBEYECTBA; OLEHUBATh IOCIEACTBUS CBOEH NEATEIBHOCTH I10
OTHOIIICHUIO K OKpYXKalIleld NpUpOAHON cpeae, COOCTBEHHOMY 3/I0POBBIO U
3I0POBBIO0  OKPY’KAIOIIUX JIIOACH; OOOCHOBBIBaTH M COONIOAATH  MEPHI
nporIIakTUKU MH(GEKIIMOHHBIX 3a00J€BaHUi, MpaBUiia MOBEACHUS B MPUPOAE U
oOecrieueHus: 6€30MacHOCTH COOCTBEHHON KU3HEEATETLHOCTH B UPE3BBIYANHBIX
CUTyallusiXx TNPUPOAHOTO W  TEXHOTEHHOTO0  XapakTepa; XapaKTeph30BaTh
COBPEMEHHbBIEC HAYUYHbIE OTKPBITHSA B 00J1aCTU OMOJIOTHH;

pa3BuTHE Yy 00yYaronIMXcsl MHTEIUIEKTyaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
B IMPOLECCE 3HAKOMCTBA C BBIJAIONIMMHCS OTKPBITUSMHU U COBPEMEHHBIMHU
UCCIICIOBAaHUSIMH B OHWOJIOTHH, pEIIaeMbIMH €0 MpobjeMamMH, METOI0JIoTHueH
OMOJIOTMYECKOT0 UCCJIEI0BAHMS, POBEJICHHUS AKCIIEPUMEHTAIBLHBIX



WCCJICTIOBAHNM, PENICHHS] OMOIOTHYECKUX 3a7a4, MOJICIUPOBAHUS OMOJIOTHIECKUX
00BEKTOB U MPOIIECCOB;

BOCIIUTAHUE y OOYYAIOMUXCS IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOC B
1EJIOM M K OTJICJIbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (OPMUPOBAHUE IKOJIOTUUYECKOH,
IFeHEeTUYECKOM TpPaMOTHOCTH, OOIIeHl KyJIbTYypbl TMOBEJACHUS B MPHUPOJIE;
WHTETPAINHA €CTECTBEHHO-HAYYHBIX 3HAHUH;

npuoOpeTeHrne  OOyYarOIIMMHCS  KOMIIETEHTHOCTH B PalMOHAIHLHOM
IPUPOAOIIOIL30BaHUN (COONIO/ICHNE TIPaBUJI TOBEICHUS B MPHUPOJE, OXPAHbI
BUJIOB, DKOCUCTEM, OUOC(hephl), COXpaHEHUU COOCTBEHHOIO 3/I0POBBS U 3/I0POBbSI
OKpYXXarolmux Jrojed  (coOmromeHuss Mep npodriakTuku — 3a00JieBaHUH,
oOecrieueHne O€30MACHOCTH JKU3HEACATCILHOCTH B YPE3BBIUAWHBIX CHUTYAITUSIX
NPUPOAHOTO H  TEXHOTCHHOTO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJIOTUYECKUX 3HAHUM U YMEHUHN B TOBCEAHEBHOM KU3HU;

CO37aHME  YCIOBUH  JUIsl  OCO3HAHHOTO  BBIOOpA  OOYYaIOIIUMMCS
VHIMBUTy aJIbHOU o0Opa3zoBaTeNbHON TPACKTOPUH, CIOCOOCTBYIOIIEH
nocJeayoueMy npo(ecCHOHAaTbHOMY CaMOOIPEAEICHUIO, B COOTBETCTBUU C
WHIMBUTy AIbHBIMA HHTEPECAMH M IIOTPEOHOCTSIMHU PETHOHA.

OO011ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YE€HHE OUOJIOTHMH Ha YTiIyOJIeHHOM
YpOBHE cpeaHero obiiero oopazoBanusi, coctapiseT 204 yaca: B 10 kimacce — 102
yaca (3 gaca B Heziento), B 11 knacce — 102 vaca (3 yaca B HEZIENO).

OT6op opraHuzanmoHHBIX (HOPM, METOJOB U CPEACTB OOyUeHHS] OUOJIOTUU
OCYIIECTBIISIETCSL ¢ YYETOM CHElU(pUKU €ro COJAep KaHWs U HaIlpaBIECHHOCTH Ha
MPOJOJDKEHNE  OMOJOTHYECKOro 00pa3oBaHHMs B OpPraHU3aIUsSX  CPEIHETO
po¢heCCHOHAILHOTO M BBICIIIETO 00pa30BaHUs.

O0s13aTeNbHBIM yCIIOBUEM NPU 00YUYEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBJIICTCSI TIPOBENICHUE JTAOOPATOPHBIX M TpaKTHYeCKUX padoT. Takxke ydactue
OOy4Jaronuxcs B BBIMOJIHEHUH MPOEKTHBIX U YYEOHO-MCCIIEI0BATENBCKUX PaboT,
TEMaThKa KOTOPBIX OMPENEISeTCS yY4YUTEJIeM Ha OCHOBE HWMEIOIIHUXCS
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIOBUH.

COIAEPKAHUE OBYUEHUA
10 KIIACC

CopnepkaHrue NpOrpaMMbl, BBIIEIEHHOE KYPCUBOM, HE BXOJIHUT B MPOBEPKY
rocyJ1apcTBeHHoOU utorooi arrecrauuu (I'NMA).

Tema 1. BuoJsiorus Kak Hayka

CoBpeMeHHas Ouosiorusi — KOMIUIeKCHasi Hayka. Kpatkas uctopust pa3BuTHs
Ovonoruu.  buonormdyeckue HayKd M HU3ydyaeMble HUMH  MOPOOJIEMBI.



@yHIaMEHTAIbHbIEC, NPUKIAIHBIE M IIOWCKOBBIE HAy4HbIE WCCIEIOBAHUSA B
OHOJIOTHN.

3HaueHue OMOJOTUM B (POPMHUPOBAHUU COBPEMEHHOI €CTECTBEHHO-HAYUHOM
kaptuHbl Mmupa. IIpodeccun, cBsizanHbie ¢ Ouosnorueid. 3HaueHHe OHOJOTUU B
MPAKTUYECKOM JIESITEIBHOCTH YEJIOBEKA: MEIULIMHE, CEJIbCKOM XO3SICTBE,
IIPOMBILIJIEHHOCTH, OXPaHE MPUPOBI.

JleMoHCTpanun

[Toptpetsl: Apuctorens, Teodpacrt, K. Jlunneit, XK. b. Jlamapk, Y. [dapBuH,
VY. I'apgeut, I'. Mennens, B. . Bepnanckuii, 1. I1. I1aBnos, U. 1. Meunuxkos, H.
. BaBunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JIPYrUMU HayKammu», «Cucrema
OMOJIOTUYECKHUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX H3y4YeHHUE

XKupbie cuctemMbl Kak OpeaMeT u3ydeHus Ouonoruu. CBOWCTBa KHMBBIX
CUCTEM: €IMHCTBO XHMMHUYECKOIO COCTaBa, JUCKPETHOCTb W LEIOCTHOCTD,
CIIO)KHOCTb M YHOPSIAOYEHHOCTh CTPYKTYpPBI, OTKPBITOCTh, CAMOOpraHW3aLus,
CaMOBOCIIPOU3BEIEHUE, PA3IPAKUMOCTh, U3MEHUYNBOCTD, POCT U PA3BUTHE.

YpOBHM OpraHu3alMy KUBBIX CHUCTEM: MOJIEKYJIAPHBINA, KIIETOYHBIH,
TKaHEBBIH, OpraHU3MEHHBIN, MIONYJIALMOHHO-BUIOBOM, DKOCUCTEMHBIN
(Ouoreouenotuyeckuii), ouochepusiii. Ilpoueccbl, NPOUCXOASIIME B KHUBBIX
cuctemMax. OCHOBHbIE TpHU3HAKH >KUBOro. JKM3HB Kak (opMa CyIIeCTBOBaHUS
Marepuu. Hayku, nzyyaromue ;KxuBble CUCTEMBI HA Pa3HBIX YPOBHAX OPraHU3ALUH.

N3yuenue xuBbIx cucteM. Metonsl Omosornueckoir Hayku. HaGmronenwue,
U3MEPEHUE, DKCIIEPUMEHT, CUCTeMaTU3alus, Meraananus. [IonsaTue o 3aBucuMon u
HE3aBUCUMOM mnepeMeHHOW. IlmanmpoBanue skcnepumenta. I[loctaHoBka wu
npoBepka rumnote3. Hynesas runote3a. Ilonsitue BBIOOPKH M €€ JOCTOBEPHOCTD.
Pa3Opoc B Ouonormyeckux MAaHHbIX. OIlIEHKa JOCTOBEPHOCTH MOJYyYEHHBIX
pe3ynbraroB. [IpUuMHBI UCKaXEHUs PE3yibTaTOB JKcnepuMmeHTa. Ilonsarue
CTaTUCTUYECKOTO TECTA.

JdeMmoHcTpanuu

Tabmuubl u cxembl: «OCHOBHbIE TPHU3HAKH >KU3HW», «buomornueckue
cuctembl», «CBOWCTBAa KUBOW MaTepun», «YPOBHU OpPraHU3alld >KUBOUN
npupoas», «CTpoeHHe MKUBOTHOM KIETKW», «TKaHM MKUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusma», «buoreonenos», «buochepa», «Metoas
V3y4EHUs JKUBOU IIPUPOIBI».

O6opynoBanue:  jmabopaTopHoe  OOOpyJOBaHHE  JJIsi  IPOBEICHUS
HAOJIOICHUM, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp3oBaHuWe pPa3IUYHBIX METOJOB MpH
W3YUYCHHH JKUBBIX CUCTEM.



Tema 3. buoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHULIA KuBoro. KMcropus
oTKpbITUs KieTku. Pabotel P. I'yka, A. JleBenryka. Knetounas reopus (T. [1IBanH,
M. Ineiinen, P. BupxoB). OcCHOBHbIE NOJIO)KEHHUS COBPEMEHHOM KJIETOUHOMN
TEOPUHU.

Metoapl  MOJIGKYJSIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHUS,
xpomatorpadus, 3mekTpodope3, METOJ MEUEHBIX aToMOB, AU(EepeHIInaTbLHOEe
HEeHTpUPYTUpPOBaHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢uxcuposannvix
K1emokK. DIEKTpOHHas MUKpockonus. Kougoranvnas muxpockonus. Bumanvroe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpauumn

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

Tabmunpl 1 cxembl: «CBETOBOM MUKPOCKOI», «DNEKTPOHHBIA MUKPOCKOI,
«HMctopust pa3BUTHS METOAOB MUKPOCKOITHI.

OOopynoBaHue: CBETOBOM MHMKPOCKON, MHUKPOINpENapaThl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUAIbHBIX KJIETOK.

IIpakTnyeckas padora «l3yueHne MeETOAOB KJIETOYHOH OHOJIOTUU
(xpomarorpadusi, saekrpodopes, auddepeHmaIbHoe EHTPUGYTUPOBAHUE,
[11IP)».

Tema 4. Xumuueckasi OpraHu3anus KJICTKH

XUMHUYECKUM COCTAaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMUKPOIIEMEHTHI.
Boma n e€ ponp Kak pacTBOPHUTEINS, pearcHTa, y4acTHE B CTPYKTypPHPOBaHUU
KJIETKH, TEIUIOperyyisiuuu. MuHepaiabHble BEIIeCTBa KIETKH, UX OMOJIorHYecKas
poJib. POJIb KATHOHOB ¥ AHWOHOB B KJIETKE.

Opranuyeckne BelIECTBA KIETKA. buonormyeckue mnonumepsl. benkwu.
AMMHOKHCIIOTHBIN cocTaB 0enkoB. CTpyKTyphl OenkoBoil MoJekydbl. [lepBuunas
CTpyKTypa Oenka, HenThaHas CBs3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAs
cTpykTypbl. Jlenarypamus. CsoiictBa OenkoB. Knaccudukanuss  OGenkos.
buonornyeckue Qpynkuun 0enkoB. [Ipuonsi.

Yraesoasl. MoHOCaxapuapl, IMCaXapyibl, OJIMTOCAXapUAbl U TOJIUCAXAPUIBI.
OOmuit  mnaH cTpoeHus ©  (U3HKO-XMMHUYECKHE CBOMCTBA  YTJIEBOJOB.
buonornueckue GyHKIUU YTIIEBOOB.

Jlunuast. 'uapodunsHo-TUaApOPOOHBIE CBOMCTBA. Kitaccudukanus TMnuaos.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buonorudeckue ¢GyHKIUUA
munuaoB. OO1Me CBOMCTBAa OMOIOTUYECKIX MeMOpaH — TeKy4eCThb, CIIOCOOHOCTH K
CaM03aMbIKaHHUIO, ITOTYTIPOHUIIAEMOCTb.

Hyxneunoseie kucnotsl. JJHK m PHK. CrpoeHne HyKIEHMHOBBIX KHUCIOT.
Hyxkneorunpl. Ilpunnun kommiementapHoctu. IlpaBwio Yapradda. Crpykrypa



JIHK — nBoiinas cnmpans. Mectonaxoxaenne u ouonorndeckue pynkmuu JITHK.
Bune PHK. ®yukunu PHK B kitetke.

Crpoenue monekynsl AT®. Makposprudyeckue cBsizu B moiiekysne ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIEHHbIE IEPEHOCUUKU, UX (DYHKIIUH B
kietke. /Jlpyeue wuyxneozuompugocghamoer (HT®). CexBenupoBanue JIHK.
Memoowl cenomuxu, mpancKpunmomuKu, npomeoMuKu.

CtpykTypHas OuoJiorHs: OMOXUMUYECKHE U OMO(HU3NIECKrUEe HCCICTOBAHMS
cocTaBa W MPOCTPAHCTBEHHOM CTPYKTYphl OHOMONEKyNl. MoodenuposaHnue
CMpPYKmMypsl U QYHKYUi 6UOMONEKYI U ux Komniekcos. Komnviomepuwiii ouzaun u
Opeanuyeckull cCunmes OUOMOJEKYN U UX HENPUPOOHBIX AHANO208.

JleMoHCTpauumn

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

Huarpammel:  «PacrmipeneneHue XUMUYECKHX JJIEMEHTOB B HEXKHBOU
npupojie», «PacnpeneineHne XuMUIECKUX JIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuel u cxembl: «llepuoguueckass TaOMuIIa XUMHUYECKUX DJIEMEHTOBY,
«CtpoeHne MOJIeKyJbl BOJIb», «BemecrBa B cocraBe opranu3moBy», «CTpoeHue
MOJIEKYJIbI  Oenikay, «CTpyKTypbl O€lIKOBOM MOJIEKYJbD», «CTpoeHHE MOJIEKYJI
yrieBonoBy, «CTpoeHre MOJIeKyd JHUOUuAoB», «HyKIEeMHOBBIE KHCIOTBHI»,
«Crpoenue Monekyasl ATOy.

O6opynoBaHue: XUMUYECKasl MOCYAa U 000PYI0BaHKUE.

JlaGopaTopHasi padora «O0HapykeHHE OCIKOB C TIOMOIIBIO Ka4eCTBEHHBIX
peaKIUii».

JlaGopaTropnass  paGora  «JccrmenoBaHWe — HYKJIEHMHOBBIX  KHCJIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoenue u GQyHKIMH KJIETKH

Tumbel KIETOK: 3yKapuoTHYecKas U mpokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATBEHBIE 00pa30BaHUS KIICTKH.

CrtpoeHue npokapuoTHuIeckon kiaeTku. Kinerounas creHka OakTepuid 1 apxew.
OcoOEHHOCTH CTpPOEHHSI TeTepOoTpPOPHON U aBTOTPOPHON MPOKAPUOTUUYECKUX
KJIETOK. MecTo 1 pojib MPOKapUOT B OMOIIEHO3aX.

Crpoenue U (byHKIIMOHUPOBAHUE AYKapUOTUYECKOU KJIETKHU.
[Mnazmatuueckass wmemOpana (masmanemma). CTpykTypa IJIa3MaTHYeCKOU
MeMOpaHbl. TpaHCHOpPT BELIECTB yepe3 IIa3MaTUYeCKyr0 MeMOpaHy: MacCUBHBIN
(muddy3us, obnery€éHnas auddy3us), aKTUBHBIM (MIEPBUYHBIA W BTOPUYHBIN
akTUBHBIA TpaHcnopT). [lomymponurnaemocts MemOpanbl. Pabotra Hatpuii-
KaJIMEBOTO0 HAcoca. JHJIOIMTO3: MUHOIKTO3, (harormTo3. Dk3omuTo3. Knerounas
crenka. CTpykTypa u QyHKIIMHU KJIETOYHON CTEHKH PACTeHH, rprOOB.



[uromna3sma. [{urozomns. [utockener. [[Buxxenune nurorniaazmbl. Opranou bl
kieTkdn. OnHOMeMOpaHHBIE OpraHoubl KIETKU: JHAOIUIa3MAaTHYeCKash CeTh
(OIIC), ammapat I'ompmku, JTU30COMBI, UX CTPOCHHE U (YHKIMH. B3anuMOCBs3b
OJIHOMEMOpPAHHBIX OPraHouIoB KieTKH. CTpoeHHe TpaHyISIPHOIO PETUKYIyMa.
Mexanusm nanpaenenus 6enxoe ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuii  (arpaHyssipHbIA)  SHAOIUIA3MATHYECKUI
petuxkynym. CekperopHas QyHkuus ammapata ['onpmku. Moodugurkayus denxos @
annapame [onvoxcu. Copmuposka benxkos 6 annapame [ onvoxcu. Tpancnopt
BEILIECTB B KJIeTKE. Bakyonu pacturenbHbIX KieToK. Knerounsiii cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOWABI  KJIETKU:  MUTOXOHJPUH,  IIJIACTUIBI.
IIpoucxoorcoenue mumoxonopuu u naacmuod. Cumouocenes (K.C. Mepeosickosckuil,
JI. Mapeynuc). Ctpoenne u (yHKIIMM MUTOXOHJpUN u mactun. llepBuunsle,
BTOPUYHBIE U  CIIOXKHBIE  IUIACTUIBl  (OTOCHUHTE3UPYIOUIUX  JIYKAPHUOT.
XIopomIacTsl, XpOMOIUIACTHI, JIEHKOIIIACThI BBICIINX PACTEHUM.

HememOpanHubie opraHonabl kiaeTku CTpoeHue W (PyHKIIMM HEMEMOpPaHHBIX
OpraHOUJI0B KJIETKH. Pubocomsl. IIpomescymounvie Qunamenmeo.
MukpodunameHTel. Axkmunogvle Muxkpoguramenmol. MBIIIEUHBIE  KJIETKU.
AKxmuHosble KOMNOHEeHmMbl HeMbluleyHblx Kiemok. MukpoTpybouku. Kierounbrit
neHTp. CrTpoeHne U JBUKEHHE JKITYTUKOB U pecHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposamnmvie ¢ MUKpoQuiIaMeHmamu u
muxpompyboukamu. MomopHvie 6enku.

SAnpo. OGosouka siipa, XpOMaTUH, KapHoIla3Ma, SAPBIILIKH, UX CTPOCHUE U
bynkuun. SnepHpiii O0enkoBbI MaTpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKEHHE
XpoMocoM B uHTep(ha3HOM siape. Iyxpomamun u cemepoxpomamun. benku
XpoMaTUHA — TUCTOHBI. /J{uHamuka s0epHoU 000104Kku 6 mumose. Aoepmbiil
MpaHcnopm.

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

JleMmoHCcTpauumn

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

Tabmuubl U cxembl: «CTpoeHUE 3SYyKapUOTHUECKOW KieTkn», «CTpoeHue
KUBOTHOM  KJIETKW», «CTpoeHue  pacTUTENbHOM  KiIeTkw», «CTpoeHune
MUTOXOHAPHUW», «SAapo», «CTpoeHre NpOKapUOTHIECKON KIETKN.

OO06opynoBaHue: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnaparbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl 0aKTepUAbHBIX KIETOK.

JlabopaTopnass pabora «l3ydyeHue CTpPOEHUSI KIETOK Pa3IUUYHBIX
OpraHU3MOB.

IIpakTuyeckas padora «/3ydeHune CBOMCTB KJIETOUHON MEMOPAHBD.



JlabopatopHass paGora «JVccnenoBanue miazMonM3a M JIEIJIa3MOiIM3a B
PACTUTEIIbHBIX KIIETKAX».

IIpakTnyeckas  padora  «l3ydyeHue  [OBWKEHHS  LUTOIUIA3Mbl B
PACTUTENIBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTUH B KJIETKe

AcCUMIITATINAS I TUCCUMIUISIIHS — JIBE€ CTOPOHBI MeTabomm3Ma. Tumnsr oomMeHa
BCIECTB: aBTOTPOGHBIN W TeTepOTPO(HBIA. YUacTHe KHUCIOpOJa B OOMEHHBIX
mpoleccax. ODHepreTuueckoe obOecrneueHue KieTku: mnpeBpanieHue ATO B
OoOMeHHBbIX Tpoleccax. DepMEeHTATUBHBINM XapakTep peakuuid KJIETOYHOTrO
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOMCTBA W MEXAHU3M JCHCTBUSL.
Kodepmentel. OTinuusi pepMeHTOB OT HEOPraHMYECKUX KaTaau3atopoB. benku-
aKTUBATOPbl M OEIKU-UHTUOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEpMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHUHTE3 OPraHUYECKUX BEHIECTB B KiIeTKe. DOTOCUHTES.
AHOKcuceHHbIll U OKcuceHHbll omocunmes y obaxkmeputi. Ceemocodouparoujue
nUCMEeHmMbl U NUSMEHMbl PeakyuoHHo20 yenmpa. Poib XJI0OpomiacToB B ImpoLecce
dorocunTeza. CBetoBast u TeMHOBas dazbl. Pomoodvixanue, Cs., Cs. u CAM-munuvl
gdomocunmesa. [lponyktuBHOCTh (oTOCHHTE3a. BiusHue pa3nuuHbX (HakTOpOB
Ha CKOpPOCTh (poTOCHHTE3a. 3HaUEHUE (POTOCUHTE3A.

XEeMOCHUHTE3. Pa3noo0Opasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULUPYIOIIME OaKTepuu, >Keae300aKkTepuu, cepoOaKTepuH, BOAOPOIHBIE
OakTepuu. 3HaYCHUE XEMOCHHTE3A.

AHaspoOHbIe opranu3Mbl. Bugsl Opoxenus. IIpoaykTel OposkeHUS U UX
UCIIOJIb30BAaHUE YEJIIOBEKOM. AHAa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30OYAUTEIN OOJIE3HEH.

AspoOHbIe OpraHu3MBI. Oransl JHEPreTUYECKOro oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICIUICHHUE TIIFOKO3HI.

buonornueckoe OKUCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHIAPUN B
npolieccax onosgornyeckoro okucienus. Luknnueckue peakuun. OKUCIUTETBHOE
dbochopunupoBanue. Ouepeus memoOpaHHoz2o epaduenma npomonos. Cunmes
ATD: paboma npomonnou ATD-cunmaszwl. llpeuMmyniecTBa a’poOOHOTO IMYTH
oOMeHa BeIecTB nepes aHadpoOHBIM. DPPEKTUBHOCTH YHEPTETUUECKOTO OOMEHa.

JleMmoHcTpanuu

[Toptpersr: k. Ilpuctou, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourenwsrapar, I Mutuemnn, I'. A. 3aBap3uH.

Tabmuiel 1 cxembl: «DOTOCHHTE3Y, « DHEpreTUYecKuii oOMeH», «brnocuaTe3
oenka», «Ctpoenue hpepMeHTa», « XeMOCHHTE3Y.

O06opynoBaHue: CBETOBOM MHKPOCKOI, 00OpYJAOBAaHHE JISI TIPUTOTOBJICHHUS
MIOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENApaTOB.



JlabopaTtopnass paGora «/I3yueHue  KaTaIUTUYECKOW  aAKTUBHOCTHU
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajaasbl)y.

JlaGopaTtopnas pabora «U3yueHue ¢GEepMEHTATUBHOTO pacCIlEIICHUS
MEPOKCH/IA BOJIOPO/IA B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopuass paGora «CpaBHeHue mpoueccoB (¢GOTOCHHTE3a U
XEMOCHHTE3a».

JlabopaTopHnasi padora «CpaBHEeHHE MPOIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacaeacrBeHHasi uHGoOpMaIus U peaju3anus eé B KJIeTKe

Peakunn mMarpuyHoro cuHte3a. [[puHINN KOMIUIEMEHTAPHOCTH B PEAKLIMSIIX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHOW uHpopManuu. ['eHeTnueckuit
KOH, €ro cBoucTBa. TpaHckpunuusa — wmartpuunbeli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuynvix PHK 6 sykapuomuueckoti kiemke. Hexooupyrowue PHK.

Tpancisuus u e€ stansl. Yuactue TpancnoptHeix PHK B 6uocuntese Genka.
VYcnoBuss OuocunTe3a Oenka. KoaupoBanne amuHOKHCIOT. Ponp pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKApUOT U 3YKApUOT. Perynsiusi akTUBHOCTH T'€HOB Yy MNpOKapuoT. I'mmoresa
onepoHa (®. XKako0, XK. Mano). Monrexynapuvie mexanusmvl 3KCHpeccuu 2eHo8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuns 0OMEHHBIX
IIPOIIECCOB B KieTke. KieTounslii romeocTas.

Bupycel — HekiieTouHbie (OpMBI JKU3HU U 00JIMTaTHBIe TTapa3uThl. CTpoeHue
MPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKuzHeHHblU YUK
JIHK-cooeporcawux eupycos, PHK-cooepocawux eupycos, obakmepuogazos.
Obpamnas mpanckpunyus, peeepmasa, unmezpasd.

Bupycubie 3a0oseBanus 4enoBeka, KUBOTHbBIX, pactenuii. CIIN/, COVID-
19, conmanbHbIe 1 MEAUIIMHCKUE TTPOOIIEMBI.

Buoungopmamuxa: unmezpayus u anaiuz donvuux maccusos («bigdata»)
CMpPYKMypHuIX buonocudeckux oannvix. Hanomexunonoeuu 6 buonozuu u meouyuHe.
IIpoepammupyemvie pynkyuu 6eakos. Cnocodwl 00cmasKu 1eKkapcms.

JdeMoHcTpanuu

[ToptpeTtsr: H. K. Kosnbnos, /1. 1. UBaHoBCKHIA.

Tabmuubl u cxembl: «buocunres 6enkay, «I'eHeTnyeckuit Kom», «Bupyco»,
«bakrepuodarm».

IIpakTuyeckas: padora «Co3gaHue MOAEIN BUPYCA».

Tema 8. ) Ku3HeHHBbIH IUKJI KJIETKH

Knerounslii 1uki, ero mepuoabl W peryisiiusa. Wutepdaza u  Mutos.
Oco0OeHHOCTH TIpoIleccOoB, MpoTekarmux B uHTepdasze. [loaroToBka KIETKH K



nenenuto.  I[Ipecuntetmyeckuii  (MOCTMUTOTUYECKUM),  CHUHTETUYECKHH U
MOCTCUHTETUYECKUN (MPEMUTOTUYECKUI) IEPHOIbl UHTEP(]A3bI.

Martpuunbii cunres JAHK — permkanwmsa. [Ipunnuner permmkanyun JIHK:
KOMIUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBIN  CHUHTE3, AHTUNAPAJUIECIBHOCTb.
Mexannsm permmkanuu JTHK. Xpomocomel. Ctpoenue xpomocom. Tenomepsl u
TenoMepaza. XpPOMOCOMHBIA HAa0Op KIETKM — KapuoTull. JIumimouaHelii U
rarionHbI  HaOoOpbl XpoMocoM. ['omonoruuynsie Xxpomocombl. [lomoBsie
XPOMOCOMBI.

Henenue xmerkn — wmuto3. Craguu MHUTO3a W TPOUCXOIAIINE B HUX
nporeccel. Tunel Mmuto3a. KapuoknHe3 u nuToknHe3. buosiorndueckoe 3HaueHUE
MHTO34.

Perymauuss murornueckoro nmkia kiuetku. [Iporpammupyemas KieTtodyHas
ru0esb — anomnTo3.

Knerounoe sapo, XpoMocombl, (DYHKIMOHAIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, oughgpepenyuposku, cmapenus u eubdenu kKiemox. «L{ugpposas
KlemKkay» — ououngopmamuyeckue mooeiu QyHKYUOHUPOBAHUS KIeMKU.

JleMoHCTpauumn

Tabmuupbl 1 cxembl: «KU3HEHHBIA UK KICTKW», «Muto3y», «CtpoeHue
xpomocomy, «Permkanus JJHK.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKponpenapathl: «MHUTO3 B KJIeTKax
KOpELIKA JIyKa».

JlaGopaTtopnass  paGora  «l3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTaxy.

JlabopaTtopnas padora «HabmoneHre MuTO3a B KJIETKaX KOHUYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKpOIpenapaTax)y.

Tema 9. Crpoenue u GyHKUMH OPraHu3MOB

buosornueckoe pa3zHooOpasue OpPraHU3MOB. OnHOKIIETOUHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUHBIE OPTaHU3MBI.

OcoOEHHOCTM ~ CTPOEHHUS U JKU3HENESTEIbHOCTH  OJIHOKJIETOYHBIX
opraHu3MoB. bakrepuu, apxeu, OJHOKIETOYHbIE TPUObI, OJHOKJIETOYHBIE
BOJOPOCIH, APYyrue MpoTUCThI. KOJIOHWAIBHBIE OPTaHU3MBI.

B3auMocCBsI3p 4acTeli MHOIOKJIETOYHOrO OpraHu3ma. TKaHW, OpraHel H
cucteMbl opranoB. OpranusM Kak euHoe 1enoe. ['omeocras.

Tkanu pacreHuid. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTesbHas,
MOKPOBHAs, MPOBOJASAIIAs, OCHOBHas, MexaHudyeckasd. OCOOEHHOCTH CTpOEHUS,
GyHKIMIA U PacTIONIOKEHHS TKaHEH B OpraHax pacTEHUH.

TKaHU KUBOTHBIX U YEJIOBEKA. THIIBI KUBOTHBIX TKAHEU: 3MUTEIHAIbHAS,
COCIMHUTEbHAS, MbIeYHasi, HepBHasg. OCOOEHHOCTH CTpOEHUS, (PYHKIUH W
pacIooKeHusl TKaHEH B OpraHax KUBOTHBIX U YEJIOBEKA.



Opranbl. BerertaTuBHblE M T€HEpaTUBHbIE OpraHbl pacteHuil. OpraHel H
CHUCTEMBI OPTaHOB KMBOTHBIX U YeloBeKa. DyHKIIMA OPTaHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pacrenuil. CKeneTbl OJHOKJIECTOYHBIX U
MHOTOKJIETOYHBIX JKMBOTHBIX. HapykHbIi M BHYTpeHHHI ckeneT. CTpoeHue u
TUIIBI COEAUHEHUS KOCTEH.

JIBrokeHue  OpraHm3MoB.  JIBM>KEHME  OJHOKJIETOYHBIX  OPraHU3MOB:
aMEO0OHTHOE, KTYTHKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPOIIU3MBI M HACTUU. JIBHJKEHME MHOIOKJIETOUHBIX JKUBOTHBIX M YEJIOBEKA:
MbllieuHas cucreMa. Peduiekc. CkeneTHble MBI U UX padoTa.

IIutanne opranuzmoB. IlornomieHue BOABI,  YIJIEKUCIOIO Trasa |
MHHEPAJIBHBIX BEIIECTB pacTeHUAMH. lIuTaHne KMBOTHBIX. BHyTpunosioctHoe n
BHYTPHUKIIETOYHOE NUIIeBapeHue. [IuTaHne MO3BOHOYHBIX KUBOTHBIX. OTHENBI
[UIIEBAPUTENILHOIO TpakTa. llumeBapurenbHble kenessl. IlnmeBapurenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3MoB. Jlpixanue pacteHui. [[pixanue xuBoTHbBIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KIETKU. KoxkHoe npixanue. [[prxarenbHas NOBEPXHOCTD.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLMOHHOE  YCJIO)KHEHHE CTPOCHMS JIETKMX ITO3BOHOYHBIX )KMBOTHBIX.
JlpixaTenpHass cucrema 4esioBeka. MeXaHu3M BEHTWISUUMU JETKUX y INTUL U
MieKkonuTaromux. Perymnsus apixanus. JprxareabHble 00bEMBI.

TpaHCIIOPT BEIIECTB Y OpPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTECHHIA.
TpaHcropT BemeCcTB y JKUBOTHBIX. KpoBeHOCHas cucrema U €€ OpraHsbl.
KpoBeHocHast cucremMa NO3BOHOYHBIX JKMBOTHBIX M 4yenoseka. Cepaue,
KPOBEHOCHBIE cOCylbl M KpoBb. Kpyru KpoBooOpalleHus. OBOJIOLUOHHbBIE
YCIOXHEHUsI CTPOEHUS] KPOBEHOCHOM CUCTEMBI MO3BOHOUYHBIX JKUBOTHBIX. Pabora
ceplla U €€ peryJsiuus.

Brinenenue y opranu3mMoB. Beigenenue y pacteHuid. Beigenenue y
*KUBOTHBIX. CoKpaTuTenbHble Bakyonu. Opranbl BblaelieHus. @OuibTpanus,
CeKpelusi U 00paTHOE BCACHIBAHME KaK MEXaHU3Mbl PabOThl OPTaHOB BBIJEICHUS.
CBs3b NOJIOCTH TeJIa ¢ KPOBEHOCHOW W BBIACIUTENIBHON cUCTeMaMu. BoijiesieHue y
MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. Ctpoenne u (pyHKIIMOHUPOBAHUE
Heppona. OOpa3zoBaHNE MOYH Y YEJIOBEKa.

3ammTa y OpPraHU3MOB. 3allldTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHOpsI
OakTepuil M UUCTHI MNPOCTEHINMX. 3alUTa Yy MHOTOKJIETOYHBIX pAacTEHUMU.
Kyrtukyna. CpeacTsa macCUBHOM M XUMHAYECKOU 3a1UThl. DUTOHIUIBI.

3amMra y MHOTOKJIETOYHBIX UBOTHBIX. [IOKpOBBI M HMX NPOW3BOJHBIE.
3amuTa opranu3ma ot OonesHedl. MiMmyHHas cuctema udenoBeka. KieTounslit u
TYMOPQJIbHBIH HUMMYHHUTET. Bpokn€HHbIi U mpuoOpeTéHHbIN crienuduaeckuit
UMMYHHTET. Teopusi KJIoHaIbHO-CeleKTuBHOTO uMMyHutera (I1. Dpmux, ®. M.



bepuer, C. Tonerasa). BocanurenbHble OTBETBI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUIA.

PazgpaxxumocTte ¥ peryisiqus 'y OprammsMoB. Pasgpaxumocts y
OJTHOKJICTOYHBIX OpraHu3mMoB. Takcucel. Pazgpaxumocts u  perymsauus y
pacTeHuii. PocToBBIE BEIIECTBA U UX 3HAYCHUE.

HepBHast cucrema u pediexTopHas peryjsius y >XUBOTHBIX. HepBHas
cUcTeMa U €€ OTHENbl. DBOJIOUUOHHOE YCIOKHEHUE CTPOCHUS HEPBHOM CHUCTEMBI
y KUBOTHBIX. OT/AENIBl TOJIOBHOTO MO3ra IO3BOHOYHBIX >KMBOTHBIX. Peduiekc u
pednexTopHas ayra. be3yciaoBHbIE U yCIOBHBIE pE(IEKCHI.

['yMopasibHAs peryJisiliis W SHJIOKPUHHAS CHUCTEMa YKMBOTHBIX U YEJIOBEKA.
JKenespl HSHOOKPMHHOM CHUCTEMBI M WX TOPMOHBL. JleWiCTBHE TOPMOHOB.
B3auMoCBA3bp HEPBHOW M SHIOKPUHHOW cucTeM. [ unoTtaiamo-runodusapHas
CUCTEMA.

JlemoHcTpanuu

[Toptpert: U. 11. I1aBnoB.

Tabmuupl m cxembl: «OIHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIE
Bojopocim», «bakrepum», «lIpocrenmme», «Opranbl LBETKOBBIX PACTEHUN,
«CucTteMbl  OpPraHoB IIO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHee CTpOcHHE
HaceKoMbIx», «TkaHu pacreHuit», «KopHeBble cuctembl», «CTpoeHue creliis»,
«CTpoeHue NHCTOBOM IUIACTUHKW», «TKaHM KUBOTHBIX», «CKEIET 4elOBEKay,
«IImmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas

CHUCTEMA, «HepBHas CHUCTEMA, «Koxay, «Mpl11euHas CHUCTEMA,
«BpigenurenbHas CcUCTEMay, «DHAOKPHUHHAsA cucTeMa», «CTpOECHHE MBIIIIIbI»,
«Ammynuter»,  «KuimieunonosioctHeie», «Cxema  TWTaHUA  PACTECHUI»,

«KpoBEHOCHBIE CHCTEMBI TIO3BOHOYHBIX JKMBOTHBIX», «CTpOCHHE THIPB»,
«CtpoeHne TutaHapum», «BHyTpeHHEE CTpOCHHE IOKIEBOTO 4epBs», «HepBHas
cuctema peioy, «HepBHas cucrema ssrymkm», «HepBHas — cucrtema
npecMmbikatomuxcs», «HepBHas — cucrema  nrtuny», «HepBHas — cucrtema
MIIeKOTIUTaromuXy», «HepBHas cucrema uenoBekay, «Pediexcy.

OOopymoBaHHE: CBETOBOW MHUKPOCKOI, MHKpPOIpEnapaThl OJHOKICTOYHBIX
OpPraHU3MOB, MUKpPOTpENapaThl TKAHEH, PAKOBHUHBI MOJUTFOCKOB, KOJUICKIIHH
HACEKOMBIX, UTJIOKOXHUX, KUBBIE DK3EMIUTIPhl KOMHATHBIX PAcTEHUM, repdbapuu
pacTeHUN pas3HBIX OTJAEJIOB, BIIAXKHBIC TMpenaparbl >KUBOTHBIX, CKEJETHI
MO3BOHOYHBIX, KOJUICKIIMM OCCIO3BOHOYHBIX JKMBOTHBIX, CKEJICT YCJIOBEKa,
o0opyI0BaHUE IS IEMOHCTPAIMH ITOYBEHHOTO W BO3YIITHOTO MMUTAHUS PACTECHUH,
pacIHieTieHHus Kpaxmasia u 0eIKoB Mo IeicTBreM (hepMEHTOB, 000pYAOBaHUE IS
JIEMOHCTPAIIMH OTBITOB TI0 U3MEPEHUIO JKU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma
JIBIXaTEIbHBIX JBUKEHUHN, MOJIETTH TOJIOBHOTO MO3Ta Pa3TUYHBIX )KHBOTHBIX.

JlaGoparopHasi pabora «l3ydyeHue TKaHel paCTEHUIN.



JlabGopaTopHasi padora «3yueHne TKaHel >KUBOTHBIX».

JlaGopaTopHasi padora «3yueHne opraHoB IIBETKOBOI'O PACTCHUS.

Tema 10. PazmHoKeHue ¥ pa3BUTHE OPTraHU3MOB

@dopMbI pa3MHOKEHHS OpPraHu3MoOB: Oecrosnoe (BKJIIOYas BEreTaTMBHOE) U
nosioBoe. Buasl  0ecrosoro  pa3MHOXEHHUS: TOYKOBAaHUE,  CIOPYJISALHUA,
dbparmeHTanys, KIOHUPOBAHHE.

[TonoBoe pasmHoxkenue. IlonoBbie KieTku, wiau rametsl. Meiio3. Craaun
Meito3a. [ToBenenne xpomocoMm B Meio3e. KpoccuHurosep. brosorunueckuii CMbICI
Melio3a W TIOJOBOro Iporecca. Meilo3 W ero Mecro B JKU3HEHHOM IMKIIE
OpTaHU3MOB.

[IpenzaponeimeBoe pasBurue. ['amerorenes y »kuBoTHbIX. [10J10BBIE KENE3HI.
OOpa3zoBaHue 1 pa3BUTHUE MOJOBBIX KIIETOK. CriepmaToreHes u oorenes. Ctpoenue
IIOJIOBBIX KJIETOK.

OmonoTBOpeHHE U 3MOPHOHAIBHOE pAa3BUTHE JKUBOTHBIX. (CHocoObl
OIUIOOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NHauBryanbHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21agHbIX NPoOIEM IMOPUOTIOSUL.
Konyenyus mopghocenos u mooenu mopgoeeneza. Cramuu sMOpuoreHesa
KUBOTHBIX (Ha mpumepe Jarymku). JpoGnenune. Tumbl  npoGneHus.
Jlemepmunuposannoe u HedepmuHuposannoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOCHHOCTH JPOOJICHUS MIIECKOMUTAIOUIUX. 3apOJABIIICBBIC JUCTKU
(racTpyssiuus). 3aKiajgKka OpraHoB U TKaHE! U3 3apObIIIEBBIX JINCTKOB. B3anmHoe
BIMSIHUE 4YacTed pa3BHUBAIOIIETOCS 3apojpliia (3MOpHOHANbHAS WHIYKIIMS).
3aknaJka IUTaHAa CTPOEHMS JKMBOTHOIO KaK  pPE3yJbTaT HEpPapXUUYECKHUX
B3aMMOJICUCTBUII TE€HOB. BiusHue Ha 5MOpHMOHANBHOE pa3BUTHE Pa3TUUYHBIX
(haKTOPOB OKPYKAIOIICH CPE/Ibl.

Poct u pasButue xuBOTHBIX. [locTomMOpuoHanbHBI mepuox. llpsmoe wu
HenpsiMoe pasBuThe. PaszButue ¢ MeramMopo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKMUBOTHBIX. BHOJOrMYecKkoe 3HAYEHHUE MPSAMOrO0 M HENPSIMOTro
pa3BUTHS, UX pacHpocTpaHeHHe B mpupoje. Tumbl pocTa KUBOTHBIX. DaKTOPHI
peryJsiiuy pocTa >KMBOTHBIX U 4yesnoBeka. CTauu nocTaMOPUOHATBHOTO Pa3BUTHS
y )KMBOTHBIX U yenoBeka. [lepuonpl oHTOreHes3a yemnoseka. CTapeHue U CMEPTh Kak
OMOJIOTMYECKHE MTPOIISCCHI.

Pa3smHoxxenne u pasButue pacteHuid. ['ametodutr u cnopodut. Meio3 B
JKU3HEHHOM IuKJe pacTeHuid. OOpa3oBaHWe crmop B Ipolecce Menosa.
['amerorenes y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BOfHOE OIJIOIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue u
pa3BUTHE CEMEHH.

MexaHnu3MBbl pETyIsLAA OHTOT€HE3A Y PACTEHUN U )KUBOTHBIX.



JleMoHCTpanun

[Toptpetsi: C. I'. Hapammn, X. Inemas.

Tabmuubr u cxembl: «BereratuBHoe pasMHOkeHHE», «Tumbl Oecmosoro
pa3sMHOXKEHUD», «Pa3MHOXKEHUE XJIAMHIOMOHAIb», «Pa3MHOMXEHHE SBIIEHBD,
«Pa3zmHOXeHue runpe», «Meio3», «Xpomocombdy, «['amerorenes», «CTtpoeHue
AUIEKIIETKH U crepmaTo3ouia», «OCHOBHBIE CTaguu OHTOreHe3ay, «lIpsmoe u
HenpsiMoe pa3Butue», «Pa3zButme wmaickoro xyka», «Pa3Buthe capaHumy,
«Pa3Butne narymkw», «JIBOMHOE OIUIONOTBOPEHHE Y IIBETKOBBIX PACTECHUN,
«CTpoeHue cemMsiH OJTHOJOJIbHBIX M JABYAOJIBHBIX PAaCTCHUI, « KU3HEHHBIN LUK
MOPCKOW  KamycTb», <«OKM3HEHHBIM 1UKI  MXa», <«OKU3HEHHBIM  IUKII
ManopOTHUKA», « KU3HEHHBIN LIUKIT COCHBDY.

OOopynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPONpENaparbl SHLEKIETOK H
CIIEpMaTO30U10B, MOJENb «L UK pa3BUTHS JIATYILIKID.

JlaGopaTopHnasi padora «3yueHne CTpOEHHUS MOJOBBIX KIETOK HA TOTOBBIX
MHKpOITpEnapaTax».

IIpakTnueckass padora «BbIABICHME NPU3HAKOB CXOJCTBA 3apPOJBIIIECH
MTO3BOHOYHBIX KUBOTHBIX).

JlabopaTtopnass padora «CTpoeHHE OpraHoB Pa3MHOKEHHUS BBICIINX
pacTeHUN».

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

Wcropust cTaHOBIEHUS W Pa3BUTHS TEHETUKM Kak Hayku. PaGorter T
Menpens, I'. ne @puza, T. Moprana. Poinp 0T€4eCTBEHHBIX YYEHBIX B Pa3BUTUHU
reHetuku. Pa6oter H. K. KonberioBa, H. 1. BaBunora, A. H. benosepckoro, I'. 1.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHBIE TEHETUYECKHUE TIOHATHSI U CUMBOJIBI. [ OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeJIbHbIE TE€HbI, AJIbTEPHATHUBHBIE MPU3HAKUA, JOMUHAHTHBIA U PELUECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAST JIMHUSI, THOPHUIBI, TEHOTHII, (DEHOTHII.
OcCHOBHBIE ~ METO/ABl ~ TCHETUKU:  THOPUIIOTIOTUYECKUH,  IUTOJIOTMYECKUM,
MOJIEKYJISIPHO-TEHETUYECKU .

JdeMoHcTpanuu

[Toptpersr: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsuos, H. H.
Basunos, A. H. benozepckuii, I'. [I. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabnuiel 1 cxembl: «MeToIbl TCHETUKNY, «CXEeMbl CKPEIIIUBAHUS.

JlaGopaTopnasi pabGora «J/[po3oduima KkKak OOBEKT TI'€HETHYECKUX
VICCIIEIOBAHUI.

Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH



Monorubpunnoe ckpemmuBanue. IlepBbriii 3akoH Menaens — 3aKoH
eInHOoO00pa3ust THOPUIOB MepBoro nokojeHus. [IpaBuno nomuHrpoBanus. Bropoii
3aKOH MeHaens — 3aKOH pacUICIUICHUS NMPU3HAKOB. LlUTONIOrMueckrne OCHOBBI
MOHOTUOPHUIHOTO CKpelBanus. ['unoresa 4ucToTh ramer.

AHanm3upytolee ckpemmBanue. [[poMeKyTOUHbI XapaKkTep HacleIOBaHHUS.
Pacuierienre npu3HakoB NPy HEMOJIHOM JOMUHUPOBAHUH.

Jurubpuanoe ckpemuBanue. Tpetuid 3aKkoH MeHens — 3aK0oH He3aBUCUMOTO
HACJICJOBaHUSI  TPU3HAKOB. [{uTonornyeckue  OCHOBBI ~ JTUTUOPUIHOTO
CKpEILBaHUSI.

CuerienHoe HacienoBanue npusHakoB. Pabotel T. Moprana. CuernseHHoe
HACJICIOBAHUE TE€HOB, HAPYIICHUE CLEIUIEHUS MEXIAYy TIeHaMh. XPOMOCOMHas
TE€OpHUs HACIEICTBEHHOCTH.

['eHeTnka nosia. XpOMOCOMHBIM MEXAHU3M OINpPEAEIEHUS Moia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbBIi M TIeTepOoraMeTHbIA I0J. ['eHeTuyeckas
CTPYKTYypa MOJIOBBIX XpoMocoM. HaciienoBanne npu3HaKoB, CHETUIEHHBIX C TTOJIOM.

['enoTun kak uenoctHas cucrema. [meroTponust — MHOKECTBEHHOE JEUCTBUE
reHa. MHOXECTBEHHbIM aJulenn3M. B3anmMoAeiCTBUE HEaUIEIbHBIX TI'E€HOB.
KommnementapHocts. Onuctas. [Tomumepus.

['eHeTMYeCKUI KOHTPOJIb PA3BUTHS PACTEHUM, JKUBOTHBIX U 4YEJIOBEKA, a
Takke (PU3NOJIOTUYECKUX MPOLIECCOB, TMOBEJACHUS M KOTHUTUBHBIX (DYHKIU.
['eHeTHUYECKNE MEXaHU3MbI CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35IUH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckue acmeKThl KOHTPOJS H
M3MEHEHHS HACJIEICTBEHHON MH(OpPMAIIUU B TOKOJICHHUIX KJIETOK U OPTaHU3MOB.

JlemoHcTpanuu

[Toptpersr: I'. Mennens, T. Mopran.

Tabnuiel u cxemsl: «IlepBbiit U BTOpOil 3akoHBl MeHaens», « TpeTuil 3akoH
MeHnnens», «AHamu3upyrouiee CckpelmuBaHue», «HemomHoe DOMUHUpPOBaHHEY,
«CrernsieHHOe HacJe/loBaHWe TMPU3HAKOB Y Jpo30¢uibl», «l'eHeThka TmoJay,
«Kapuotun denoBeka», «Kapuotun npozoduiiby, «Kapuotum OTHID),
«MHOXECTBEHHBIN ajIean3M», « B3auMo1eliCTBHE IT'€HOBY.

OOGopynoBaHue: MoOJEdb JJIsl  JIEMOHCTpPAllMM 3aKOHOB  €IWHO00pa3us
rHOpUJIOB TIEPBOTO TIOKOJICHHMSI M PACIICIICHUS TPU3HAKOB, MOJEIb IS
JIEMOHCTpPAllMM 3aKOHA HE3aBUCMMOIO HACJIEAOBaHUS IPU3HAKOB, MOJIEIb A
JIEMOHCTpAllMM CIEIJICHHOTO HACJEIOBaHUs TMPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKponpenapar: «Jpo3zoduinay.

IIpakTuyeckass padora «V3ydyeHwe pe3yabTaTOB MOHOTHOPHIHOTO
CKpENIMBaHUA Y IPO30(DUITBD».

IIpakTuyeckass  padora  «lM3yueHue  pe3ysNbTaToB  JUTHOPUIHOTO
CKpEIIMBaHUA Y IPO30(DUIIBD».



Tema 13. 3aK0HOMEPHOCTH U3MEHYUBOCTH

B3aumopeiictBue reHotuna u cpeapl npu  (HOopMHUpOBaHMHM (DEHOTHIIA.
N3MeHunBOCTh NpU3HAKOB. KauecTBEHHbIE M KOJWYECTBEHHBIE NMPU3HAKU. Buabl
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.

MonudukanonHas u3MeHUYMBOCTh. Poib cpeapl B popMHpOBaHUU
Moau(UKaIIMOHHOW M3MeHYnBOCTH. HopMma peakuuu npusHaka. BapuannoHHBIN
psn u BapuanuoHHas kpuBas (B. Horanmncen). CpoiicTBa MOauuUKallMOHHON
U3MEHYUBOCTH.

['eHoTHMIIMYECKAsT N3MEHUYUBOCTh. CBOKCTBA T€HOTUIIMYECKON N3MEHUYUBOCTH.
Buibl reHOTUTTHYECKON N3MEHUYMBOCTU: KOMOWHATHUBHAS, MyTalldOHHASI.

KomOunaTuBHass M3MEHYMBOCTHb. Mei03 M MOJIOBOM TMPOIECC — OCHOBA
KOMOMHATUBHOW U3MEHUUBOCTH. POJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3JaHUU
TeHETHYECKOr0 pa3HOOOpa3usl B Mpejiesiax OJTHOTO BUIA.

MyTanlnoHHasi W3MEHYMBOCTb. BHIBl MyTaluii: TE€HHBIE, XPOMOCOMHEIE,
reHoMHble. CHOHTaHHBIE W  HWHIYUUMPOBAaHHbICE MyTauuu. SaepHble U
HUATOIUIa3MaTHYeckne myTanuu. COMaTHUYECKHE W MOJIOBbIE MyTauuu. [IprdnHbI
BO3HUKHOBEHUA MyTanui. MyTareHbl M WX BIMSHUE Ha OPTraHU3MBL.
3aKOHOMEpPHOCTM MYTAIMOHHOTO IIpolecca. 3aKOH TOMOJIOTHUYECKUX pSAJIOB B
HacienctBeHHoM u3MenunBoctd (H.U. BaBunon). BuesnepHasi U3MEHYMBOCTH U
HACJICICTBEHHOCTb.

Onucenemuxa U OSNUSEHOMUKA, pONb ONUSEHEMUYECKUX Qakmopos &
HACNe008aHUU U USMEHYUBOCTIU (DEHOMUNUYECKUX NPUSHAKOE ) OP2AHUZMOS.

JeMmoHcTpanuu

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. U. BaBuios.

Tabmuupt u  cxembl: «Bugasl u3MeHuMBOCTHY», «MoaudukanuoHHas
W3MEHUHMBOCTEY, «KomOuHaTnBHAS U3MEHUHMBOCTD, «Meiio3,
«OnnonoTBopeHuey, «I 'eHeTnueckre 3a00eBaHus YeaoBeKay, « Buapl MyTammiiy.

O6opynoBaHue: XMBbIE U TepOapHbIe AK3EMIUISPhl KOMHATHBIX PacTEHH,
pucyHKH ((PpoTorpadum) )KUBOTHBIX C Pa3IUYHBIMUA BUJIAMHU U3MEHYUBOCTH.

JlabGopaTopHas pabora «HccnemoBanue 3aKOHOMEPHOCTEHN
MOIU(DUKAIIMOHHOW HM3MEHUMBOCTH. [locTpoeHue BapuallMOHHOTO psiga U
BAPUALIMOHHOUN KPUBOW.

IIpakTuyeckas padora «Mytamuu y Apo3o¢uiasl  (HA TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTnka 4esioBeKka

Kapuotun uyenoBeka. MexayHapodHasi mporpamMma HCCIEIOBaHUSI T'€HOMa
yejnoBeka. MeTonbpl  M3ydyeHUsT TIE€HETHMKH  YeJIOBEKAa: TIE€HEaJOTMYeCKHM,
OJIM3HEIIOBBIH, LIMTOTCHETUYECKUIA, MOIYJISALIMOHHO-CTATUCTUYECKUM,
MOJIEKYJISIPHO-TE€HETUUECKHIA. CoBpemeHHOE ONpEIEIICHHE r€HOTHUINA!



MMOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCIJIE C IOMOIIBIO
[111P-ananu3a. HacineactBeHHbie 3a00JieBaHUs YesIOBEKa. [ €HHbIE U XPOMOCOMHBIE
O0O0ne3HH 4YelnoBeKa. boyie3HM C HAcleACTBEHHOM NPEenpacroioKEHHOCTBIO.
3HaYeHUE MEAUIUHCKON T€HETUKH B MPEIOTBPALICHUHN U JICYEHUH T€HETUYECKHUX
3a0o0sieBaHUN 4YenoBeka. MeauKo-TeHeTUYeCKoe KOHCYJbTHupoBaHue. CTBOJIOBBIC
KJIeTKU. [IoHSATHE «TEHETHYECKOTO Tpy3a». ITUUECKUE acCHEeKThl UCCIEAOBAHUN B
00J1aCTH peITaKTHPOBAHUS TEHOMA M CTBOJIOBBIX KJICTOK.

['enetnueckre (akTopbl TOBBIIMIEHHONW YYBCTBUTEIBHOCTH YeEJIOBEKa K
bu3MYecKOMy U XMMHUYECKOMY 3arpsi3HEHUIO OKpY’Karolie cpeapl. ['eneTnyeckas
MPEAPACTIOJIOKEHHOCTD YEIOBEKA K MAaTOJIOTHSM.

JleMoHCTpauumn

Tabmuubl u cxemsl: «Kapuotun denoBeka», «MeTobl U3yYEHUSI T€HETUKU
yesioBekay, «I eHeTnyeckue 3a00€BaHUS YETIOBEKAY.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cenekumsi OpraHu3sMoB

JlomecTukanyss W CEJEKUUs. 3apOKICHUE CENEKIMM W JIOMECTUKALMH.
VYuenne H. W. BasunoBa o IleHTpax NpPOUCXOXIECHUS © MHOT000pa3us
KYJIbTYPHBIX pacTeHUil. Poip cenekuuu B CO3JaHMM COPTOB PACTEHUM U TOPOJ
#*uBOTHBIX. CopT, MmOpoAa, ImMTaMM. 3aKOH TOMOJIOTUYECKHX PSJIOB B
HacleacTBeHHOW wm3menumBoctH H. WM. BasunoBa, ero 3HaueHue I
CEJICKIIMOHHOM pabOThI.

Metonpl ceneknMoHHON paboThl. McKycCTBeHHBI OTOOp: MAacCOBBIM U
VHIUBUY aJIbHBIN. DTarnsl KOMOMHAIIMOHHON CCJICKIIUU. HUcnbiTanue
npousBoauTENed MO MNOTOMCTBY. OTOOp MO TEHOTHUIy C TIOMOIIBIO OILICHKH
(dbeHoTuna NOTOMCTBA U OTOOP MO TE€HOTHUITYy ¢ moMoulbsio aHanu3a JJHK.

HcKyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJIEKUMOHHOM  paboThlI.
PagnanvOHHBIN U XUMUYECKAW MYyTareHe3 Kak MCTOYHUK MyTalUil y KyJIbTYPHBIX
dbopm opranusmoB. Vcmonb30BaHHE TEHOMHOTO PEIAKTHPOBAHUS U METOOB
pekomOuHaHTHBIX JJHK 111 mosydeHus ucxoqHoro Marepuana Jjisi CEeIeKIHUH.

[Tomyyenue MOJITUTLIIOUIOB. BuyTtpuBuaosas ruOpUAN3aLINSL.
bnu3kopoACTBEHHOE  CKpeluBaHWe, WiIM  WHOpuauHr.  HepojacTBeHHOe
CKpelMBaHue, Win ayTOpuAuHT. ['eTepo3uc w ero mpuuuMHblL. Vcmonb3oBaHme
rereposuca B cenekiuu. Otmanénnas rubpuamsanus. [Ipeogonenue Oecruiomus
MEKBHUAOBBIX THOPUIOB. JIOCTHIKEHHS CEIEKIIMU PAaCTeHUHN U )KUBOTHBIX. «3enéHas
DeBONOYUAY.

CoxpaHeHre U U3y4YeHUE N'eHETHUYECKUX PECYpPCOB KYJIbTYPHBIX PACTEHHUU U
UX JUKAX PpOAWYEH IS CO3JaHUS  HOBBIX COPTOB W THOPUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJbTYp. JH3yuenue, coxpaneHue u  ynpaeieHue
2eHeMUYeCKUMU Pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICIO8bIX HCUBONHBIX



8 Yensax YAVUUEHUs CYUecmeyiomux U co30anusi Ho8blX Nopoo, TUHUL U KPOCCOS8, 8
MOM 4Yucie ¢ NpUMeHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aAHUl,
nepeodosvlx uoell U nepcneKmueHbIX MexHoI02UlL.

JdeMoHCcTpaMu

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

Tabmuibl u cxembl: «L{eHTpBI IPOUCXOKICHUS U MHOT000pa3usl KyJIbTypPHBIX
pacTteHuin», «3aKOH TOMOJIOTHYECKHX PSAOB B HACIEACTBEHHON H3MEHYUBOCTHY,
«Metogpl cenexkuum», «OTnanéuHas rudpuauzanus», «MyTareHesy.

JlabopaTopnasi padora «/3yueHue copTOB KyJNbTYpPHBIX PACTEHUI U MOPOA
JIOMAITHUX KUBOTHBIX).

JlaGopaTopHasi padora «/3yueHrne METOAOB CEJICKIINU PACTCHUIN.

IIpakTnueckas padora «IIpuBuBKa pacTeHUID.

IKekypceusi «OCHOBHBIE METOIBl U JIOCTHIKEHMSI CEJIEKIMU PAaCTeHUl U
YKHUBOTHBIX (Ha CEJICKIIUOHHYIO CTaHILIHNIO, IJIEMEHHYO bepmy,
COPTOUCHBITATENbHBIM Y4YacCTOK, B TEIUIMYHOE XO3AKWCTBO, B JIA0OOpPATOPHUIO
arpOyHUBEPCUTETA WM HAYUYHOTO LICHTPA)».

Tema 16. buorexHoI0rus U CHHTETHYECKASA OMOJIOTHS

OOBEKThI, HCHOJb3yEeMble B OHOTEXHOJOTHM, — KJIETOYHbIE U TKAHEBBIC
KYJBTYPBHI, MUKPOOPTaHU3MBI, 170.4 XapaKTEPUCTHKA. TpaguumronHas
OMOTEXHOJIOTHS:  XJIEOOMEeUeHUe, TMOJTYyYEHUE KHUCIOMOJIOYHBIX IPOIYKTOB,
BUHOJeME. Mukpoouonornueckuii cuntre3. OOBEKTH MHUKPOOHOJOTUYECKUX
tTexHoJsoruid. [Ipon3BoACTBO OenKka, aMUHOKHUCIOT U BATAMUHOB.

Co3nanue TEXHOJIOTM M MHCTPYMEHTOB LEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C LIEJIBIO MOJYYEHHUSI OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiepKallliX HE BCTPEUAIOIIHNECS B MPUPOI€ OMOCUHTETHUECKHUE MY TH.

Knerounas mHxeHepus. MeToapl KyJbTypbl KJIETOK U TKaHEW PACTCHUH U
*KuBOTHBIX. KpuoGanku. Comatuyeckas THOpUAM3alMA W  COMATUYCCKUN
sMOpuorene3. lcnonb3oBaHuEe Tamwion0B B CeleKUUH pacteHuil. [lonyuenue
MOHOKIOHANbHBIX anmumei. Hcnonv3zosanue MOHOKIOHATbHBIX U NOJUKIOHATbHBIX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
AUIEKIIETOK U KJIIOHUPOBAHUE XKUBOTHBIX. METOJl TpaHCIJIAaHTALUU SJIEpP KIIETOK.
Texnonozuu 0300p06IeHUS, KYIbMUGUPOBAHUS U  MUKDOKIOHALHO20
DA3MHONCEHUSL CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoOMOCOMHasi W TeHHas HWHKeHepus. VICKyCCTBEHHBI CHUHTE3 I'€Ha W
koHCcTpyupoBanue pekomOouHantHeiX JIHK. Cozdanue mpanceennvix opeanuzmos.
JlocTrokeHMssT W MEPCHEKTUBBI  XPOMOCOMHOM W TE€HHOM  HMH)KEHEpHUH.
DKOJIOTUYECKHE U STUIECKUE TPOOTIEMbI T€HHON MH)XCHEPUHU.



Menuuunckue 6uorexHonoruu. [loctrenomuas mudposas mequmuna. [1LP-
JMAarHocTuka. MeTaOoJIOMHBIN aHaliu3, TeHOLUEHTPUYECKUH aHalIu3 IpoTeoMa
YyejaoBeKa JUIsl OLUEHKM COCTOSIHHS €ro 310poBbs. VICHOJIb30BaHHME CTBOJIOBBIX
kinetok. TaprerHas Tepanust paka. 3D-OuomnxeHepuss g pa3pabOTKU
(yHIaMEHTAJIbHBIX OCHOB MEAMIMHCKHX TEXHOJOTHH, CO3/IaHUS KOMIUIEKCHBIX
TKaHEeW COYETAaHHEM TEXHOJOTUH TPEXMEPHOTO OMONMPHUHTHMHTA U cKadoIauHTa
JUISL PELIEHUS 3a/1a4 NIEPCOHAIN3UPOBAHHON MEIULIMHBI.

Co3naHne BEKTOPHBIX BAaKLIMH C LEJNbI0 00ecredeHHs KOMOMHHUPOBAHHOMN
3amuThl OT Bo3Oynutened OPBU, ycTaHOBiIeHHME MOJIEKYJSIPHBIX MEXaHU3MOB
¢ysnxuuonupoBanus PHK-coneprkamumx BUPYCOB, BBI3BIBAIOIIUX OCO0O ONAacHbIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JleMoHCTpauun

Tabmunp! u cxemsl: «lcnoap3oBaHUE MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
IIPOU3BOACTBEY, «KieTouHas nHxeHepus», «I'eHHass HHXKEHEepUs».

JlaGopaTopHuasi padora «/3yueHrne 00bEKTOB OMOTEXHOIOTUM.

IpakTnueckas padora «llosyyeHrne MOJOYHOKHUCIBIX ITPOLYKTOBY.

IKCKypcusi «bHOTEXHONOTMA — BaXHEWIIAas IPOU3BOJAWUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha GMOTEXHOJIOTUYECKOE IIPOU3BOICTBO).

11 KJIACC

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

OomonnoHHas Teopus Y. JlapBuna. IIpeanochUiKM BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hp 1 Hay4dHas aedarenbHocTh Y. JlapBuHa.

JBr>ky1ye cuiibl 3BoronK BUAOB 110 Y. JlapBuHY (BbICOKast HHTEHCUBHOCTD
pa3MHOXEHHUSI OpraHU3MOB, HAcCJEICTBEHHAass HM3MEHYMBOCTh, Oopbba 3a
CYILIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunrerndeckod teopun 3Bomounu (CTDI). HelTpanbHas
Teopusi 3Bomtonuu. CoBpeMeHHas JBOJIOIMOHHAS  OuoJoTHA. 3HAYeHHE
HBOJIIOLIMOHHON TEOPUH B POPMUPOBAHUHU €CTECTBEHHO-HAYYHON KapTUHBI MHUpA.

JdeMoHcTpanuu

[Toptpetsl: Apuctorens, K. JInnnen, XK. b. Jlamapk, 3. K. Cenr-Unep, K.
Kiosobe, Y. apBun, C. C. YerBepukosn, 1. U. lImansraysen, Jx. Xonnein, . K.
benses.

Tabmuubr u cxembl: «Cucrema >xuBoii mpuponbl (mo K. Jlunuew)y,
«Jlectnuna xuBbIX cymectB (o Jlamapky)», «Mexanusm (GHopMuUpoOBaHHS
MPUCIIOCOOJICHUIT Yy pacTeHuil U KUBOTHBIX (1o Jlamapky)», «Kapra-cxema
mapupyta nytemectsus Y. lapsunay, «Haxonku Y. {apsunay, «Dopmbl 60pbObI
3a cymectBoBanuey, «lloponpl romy6eit», «MHorooOpasue KyJIbTYpHBIX (GopM



KarmycTb», «[lopoabl qoMaHuX KUBOTHBIX», «Cxema 00pa3oBaHMs HOBBIX BUJOB
(mo Y. [apBuny)», «Cxema COOTHONIEHUSI JBHXKYIIUX CHUJ 3BOJIIOIUNY,
«OCHOBHBIE MTOJIOKEHUSI CHHTETUYECKON TEOPUH 3BOJTFOLIHID.

Tema 2. MUKPOIBOJIIOIHS U €€ Pe3yJIbTaThl

[Tommynsiuusa Kak 3J€MEHTAapHAasl €auHULIA 3BOMIOUNH. COBPEMEHHBIE METO/IbI
OLIGHKH TEHETHYECKOTO pPa3HooOpaszus M CTPYKTypbl HOmyssiiuid. V3meHeHue
reHooHAa TOMyJSIIUH KaK 3JEMEHTAPHOE HBOJIOIMOHHOE SBJICHHE. 3aKOH
reHetTuueckoro paBHoBecus JIx. Xapau, B. Baitn6epra.

DOneMeHTapHble (akTOpbl (IBHXKYIIME CHIIBI) SBOJIOUMUA. MyTallMOHHBIN
npouecc. KomOuHaTuBHas wu3MeHUHMBOCTh. Jlpelid reHoB — ciydaiiHbie
HEHAIIpaBJICHHbIE W3MEHEHMs 4YacToT aieiaed B nomysauusx. Oddext
OCHOBAaTesl. JDpgpexm oOymuiiounoeo eopaviuika. CHUdCEHUE 2eHemUYecKo20
paznoobpasus: npudunsl u cieocmeus. llposenenue sgpghexma Opeiigha cenos 6
oonvuux u  manlx  nonynayusx.  Mwurpanuu.  M3onsuus  TOMYJISIH:
reorpaduyeckast (MpocTpaHCTBEHHAs), OMoJIorn4ecKkast (penpoayKTUBHA).

EctecTBeHHBII 0TOOp — HamnpaBisgiomuil Qgakrop 3Bomouud. DPopMbl
€CTECTBEHHOTO  OTOOpa:  JIBWXKYIIMM, CTAOMIM3UPYIOIIMI,  pa3pbIBAIOIIUN
(nm3pyntuBHbIi). [lonoBoil or6op. Bo3HUMKHOBEHHE M 3BOJIOLUSA COLMAIBHOTO
NOBEJCHUS )KUBOTHBIX.

[IpucnocoOneHHOCTh  OpraHU3MOB  KaK — pe3yabTaT  MHUKPOIBOJIIOLMHU.
Bo3HUKHOBEHHE  MpUCNOCOOJEHU y  opranu3sMoB.  Apomopdo3bl U
uanoagantauuu. [Ipumepsl npucnocodieHnil y opranu3mMoB: Mop(doioruyeckue,
¢uznonornyeckue,  OMOXUMHYECKHE,  moBeaeHuYeckre.  OTHOCUTENBHOCTD
IPUCTIOCOOTIEHHOCTH OPraHU3MOB.

Bun, ero kpurepunm u CTpyKTypa. BupooOpa3zoBaHue Kak pe3yjbTaT
MUKpO3BOMIOIMU. M3omsiius — kitoueBord (aktop BuaooOpazoBanusa. Ilytu u
CIIoCOObI BHJI000pa30BaHMS: ajuIonaTpu4YeCcKoe (reorpacduueckoe),
CUMIATpUYECKoe  (9KOJOTHYECKOoe), «MTHOBEHHOE» (monumIonIN3aNus,
rubpuan3zanus). JJmuTeabHOCTh SBOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3mMbl GOpMHPOBaHUS OMOJIOTMYECKOTO Pa3HOOOpa3usl.

Ponb  »BONIONMOHHOM OHOJOTMM B pa3padOTKEe HAyYHBIX METOJOB
COXpaHeHus: buopazHooOpasus. MUKPOIBOMIONMS U KOIBOJIIOLHMS Mapa3uTOB U UX
X0351eB. MexaHn3mMbl (POPMUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHKAM M CTIOCOOBI
OOpBLOBI C HEM.

JdeMoHcTpanuu

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

Tabmuipl 1 cxembl: «MyTallMOHHAsE HM3MEHYUBOCTHY, «[lomymsimonnas
CTpyKTypa Buaa», «Cxema mposiBJIeHUs 3akoHa Xapan—BaiinOepray, «/IBmwkymue
CWJIbl ABOJIIOIUNY, «DKOJOrMYecKass M30JsA1us MONYJIAlHUi ceBaHCKOU (openny,



«l'eorpadmueckast W30IAIUS  JTUCTBEHHUIIBI CHOUPCKONM W JTMCTBEHHUIIBI
naypckoiy, «llomynsairoHHbIe BOJHBI YUCIEHHOCTH XUITHUKOB U KEPTBY», «CxeMa
JEHCTBUSL €CTECTBEHHOro oTOopay, «PopMbl OOpHOBI 32 CYyIIECTBOBAHUEY,
«BaycTpuanbHblii MenaHu3mM», «KuBble nckonaembie», «[IoKpoBUTENBCTBEHHAS
OKpacka YKUBOTHBIX), «IIpenynpexnaromas OKpacka KUBOTHBIX,
«Dusnonornueckre anantrauun», «llpucrnocoOIeHHOCT OpPraHU3MOB U €€
OTHOCUTENBHOCTBY, «Kputepuu Buaa», «Bunpl-nBoiHuKN», «CTpyKkTypa BuAa B
npupoze», «CrnocoObl Bug0o00pazoBanus», «l'eorpapuueckoe BUA000pa3oBaHUE
TPEX BUAOB JaHABIIICH», «IKOJIOrMUYECKOe BUI000pa30BaHUE BUIOB CHHUIL,
«ITomumnouasl pacteHuit», «KamycrHo-peneunsiii ruopu.

O6opynoBaHue: repOapuu pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uyydelia NTUI[ U
3BEpell C MpUMEpaMH pa3IMYHBIX MPUCTOCOOJEHUN, dYyuelaa NOTUI U 3Bepei
pa3HBIX BHJOB, TepOapuu pacTeHUH OJM3KUX BHUAOB, 0O0pPa30BABIIMXCS
Pa3IMYHBIMU CTIOCOOAMH.

JlaGopaTopnasi padora «BbisiBIeHHE HM3MEHUHMBOCTH Y 0COOEH OJHOTO
BUJIAY.

JlaGopaTtopnass  pabora  «lIpucmocoOneHuss  OpraHu3sMOB UM HUX
OTHOCHUTEJIbHAS 11€JIECO00Pa3HOCThY.

Jlabopatopnass pabora «CpaBHEHHE BHIOB 1O MOPGOIOTHUECKOMY
KPUTEPHUION.

Tema 3. Makpo3BoIOUMS U €€ pe3yJabTaThbl

Metoasl u3ydeHMST MaKpol3BOJOLMHU. [laneoHTONOTHMYECKHE  METOMBI
uzydeHus: oHBomoruu. llepexonnbie ¢GopMbl ¥ (PUIOTEHETUYECKUE  PSIIbI
OpTaHU3MOB.

buoreorpapuyeckue meTonbl u3yuyeHus s3Bosrouuu. CpaBHeHue ¢Giaopel U
(dbayHbl MaTepuUKOB U OCTpPOBOB. buoreorpaduueckue obmactu 3emuu. Bumbi-
SHIEMUKHU U PEIUKTHI.

OMOPHOJIOTUYECKHE W CPABHUTEIBHO-MOP(POIOTUYECKUE METObI H3yUYCHHUS
HBOMIONMU. ['€HeTMYecKue MEXaHU3Mbl 3BOJIOLMH OHTOT€HE3a M TOSIBICHUS
HBOJIIOIMOHHBIX  HOBIIECTB. ['OMOJOTrMYHBIE W  aQHAJIOTUYHBIE  OpraHbl.
PynuMeHntapubple  opraHbl W aTaBU3Mbl.  MOJIEKYISIPHO-TEHETHYECKHUE,
OMOXMMHUYECKHUE W  MaTeMaTHYECKUE  METOJbl  W3YUYEHHUS  DBOJIIOIUU.
['omonoruunasie TeHbl. COBpEeMEHHBIE METOBI MOCTPOEHUS (UIOTEHETUYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTallUX U SBOJIOLMS TEHOMOB.

OO0mue 3aKOHOMEPHOCTH (TpaBuiia) 3BOJOUMU. [IpuHyun cmenvi yHKYuUil.
HeobpatumocTs 3Bomtonnu. ApanTuBHas paauaivs. HepaBHOMEPHOCTh TEMIIOB
IBOJIFOLIUY.

JeMoHCcCTpauu



[Toptpetsl: K. M. Bap, A. O. KoBanesckuii, @. Mromiep, 3. I'ekkes.

Tabmumpl U cxembl: « OUIOTCHETUYECKUN PSIT JTOMIAN», «APXEONTEPUKCY,
«3Bepo3ybObie  smiepe»,  «Cteromedansry, — «Punmodute»y,  «CemMeHHBIC
NanopoTHUKW», «buoreorpapuueckue 30HBI 3eMian», «Jpeli KOHTUHEHTOBY,
«Penmukth», «HauanbHble cTaguu SMOPHOHAIBHOIO Pa3BUTUS IO3BOHOYHBIX
KUBOTHBIX», «[’OMOJIOTMYHBIE ¥ AHAJOTMYHBIE OpraHe», «PyIUMEHTBI»,
«ATaBU3MBI», «XpOMOCOMHBIE HAaOOpHI dYelOoBeKa M IMMMMaH3e», «lnaBHbIe
HaIpPaBJICHUS 3BOJIOLUNY, «OO1IME 3aKOHOMEPHOCTHU HBOJIIOLIUN.

ObopynoBaHue: KOJUIEKIUH, TepOapuu, MYJSKM HCKOMAEMBIX OCTaTKOB
OpPraHU3MOB, MYJISKA TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PyJIUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJJIEKIIUM HACEKOMBIX.

Tema 4. IIpoucxoxaenne U pa3sBuTHE )KU3HH HA 3emJie

HayuHbple TUMoTe3bl NPOUCXOXKACHUS >KU3HM Ha 3emie. AOHOreHe3 u
naHcnepMusi. JloHaydHble IPEJCTaBICHUS O 3apOXKICHUU KU3HU (KPEA[MOHU3M).
['MnoTe3a MOCTOAHHOTO CaMO3apOKICHHUS )KU3HH U €€ onpoBepkeHue onbitamu .
Penu, JI. Cnannanuanu, JI. [Tactepa. [Ipoucxoxienue ;kM3HU U aCTPOOUOJIOTUSI.

OcHOBHBIE JTallbl HEOPTaHUYECKOU JBOJIIOLIHH. [InanerapHas
(reosornyeckasi) 3BONIONUSA. XHUMHUYECKas »HBOJOLMA. AOHOTeHHBI CHHTE3
OopraHu4eckux BemecTB U3 Heopranudeckux. Ombir C. Mmmepa u I'. FOpwm.
OO6pazoBanue mnojduMepoB u3 MoHOMepoB. KoanepBatHas rtunotreza A. U.
Onapuna, TMnoTe3a nepBuYHOro OyiaboHa J[x. XomnaeitHa, reHeTUYECKas TUIoTe3a
I'. Ménnepa. Pubosumsr (T. YUek) m rumoreza «mupa PHK» V. T'mnbepra.
dopmupoBaHue MeMOpaH U BOZHUKHOBEHUE TPOTOKIIETKH.

Hcropuss 3emuin M Meroabl €€ u3ydeHHs. lVIcKomaemble OpPraHMYECKHUE
octarku. ['eoxpoHonoruss u e€ wmeronbl. OTHOCUTENbHAsT M AOCOJIIOTHAS
reOXpOHOJIOTHS. [ €0OXpOHOJIOTNUECKas IKaa: 0HbBL, 3Pbl, IEPUOBI, SIIOXH.

HavanbHbie 3Tanbl OpraHM4eckor »HBOJONMU. [losiBIIEHME W ABOIOIUA
HEPBBIX KJIETOK. DBOJIOLUSA MeTaboianu3Ma. BO3HMKHOBEHHE NEPBBIX 3KOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOMIIEHKM KaK aHaJOr MEpPBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaprOTHI U 3yKapHuOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOreHe3). DBOIIOIMOHHOE MPOUCXOKICHUE
BUpPYCOB. [IponcxoxaeHue MHOTOKJIIETOYHBIX OpPraHu3MOB. BO3HUKHOBEHUE
OCHOBHBIX I'PYIIII MHOT'OKJIETOYHBIX OPIraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIOLMHU BbICHIMX pacTeHUil. OCHOBHBIE apOMOP(O3bI
pacreHuii. Bpixon pacreHud Ha cyumry. IlosBieHue CHIOpPOBBIX pAacTeHUN U
3aBoeBaHue uMU cymu. CemeHHble pacTeHus. IIpomcxokaeHue IBETKOBBIX
pPaCcTCHUMN.

OCHOBHBIE 3Tambl 3BOJIIOLMU KUBOTHOTO MHpa. OCHOBHBIE apoMOpP(O3bI
KUBOTHbIX. Benzackas ¢ayna. KemOpuiickuii B3pbIB — IOSIBIEHHE COBPEMEHHBIX



tunoB. [lepBbie XOpa0OBbIe KUBOTHBIE. KU3Hb B BOAE. DBOIIOLHNS [MO3BOHOUYHBIX.
[Ipoucxoxaenne ampuobuii u pentwinil. [IpoucxoxnaeHne MICKONUTAOIINX U
ntul. [lpunnun kimodeBoro apomopdosza. OcBoeHue OECIIO3BOHOUYHBIMU U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pasutne Xu3HM Ha 3eMje IO ’paM W MEepUuodaM: apxeu, MPOTEPO30i,
naneo3oi, Me3030HM, KaiHO30M. OOmas XapakTepucTuka KiuMmMaTa u
re0JIOTHYECKUX TporeccoB. IlosiBlieHre M pacuBET XapaKTEPHBIX OPTraHU3MOB.
VYrineobpa3zoBaHue: €ro yclioBUs U BIMSHUE HA Ta30BbIi COCTaB aTMOC(hEpHI.

MaccoBble BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3HUCHI MPOUUIOro. [IpuunHel u
CJIEACTBUSA MAacCOBBIX BbIMHUpaHHl. COBPEMEHHBIM 3KOJOTMYECKUN KpPHU3UC, €ro
ocobenHoctu. [Ipobiema coxpanenus: 6mopaznooOpasusi Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccupukanuu
oprann3MoB. OCHOBHbBIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JlemoHcTpanuu

[Toptpersr: ®@. Penn, JI. Cnayutanuanm, JI. [lacrep, . . Meunukos, A. U.
Omapun, Ix. Xonaenn, I'. Mémnep, C. Mumnep, I'. IOpu.

Tabnume u cxembl: «Cxema omnbita @. Penny, «Cxema onbita JI. [Tactepa mo
M3YUYCHHIO CaMO3apoXKIeHUs Ku3Hm», «Cxema ombita C. Mumnepa, I'. Opu»,
«JTamnbl ~ HEOPraHWYECKOW  3Bomouun», «l'eoxpoHosormueckass  mIKaiay,
«HayanbHble 3Tanbl OpraHUYEcKON ABOIONMNY, «Cxema oOpa3oBaHUs yKApUOT
nyTéM cumounorenesa», «Cucrema xuBoW mnpupoab», «CTpoeHue BUpPYCa,
«Apomopdossl  pacrenuit», «PuHHODUTHD, «OIHOKIETOUHBIE BOJOPOCIHY,
«MHorokeTounsie  BoAopocian», «Mxuy», «llamopoTHuku», «l'onocemeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHU», «(Cxema pa3BUTUA KUBOTHOIO
Mupay, «ApoMopdo3sl KUBOTHBIX», «lIpocteiimme», «KumeuHonoiocTHbIEY,
«IInockue YEpBUY, «YneHucToHorue, «PBIOBDY, «3€MHOBOJIHBICY,
«IIpecmbikaromuecs», «lItumpy, «Miekonuraromuey, «Pa3Buthe KU3HU B
apXxeuckou spe», «Pa3Burne )KU3HU B MPOTEPO3OMCKOMN 3pe», «Pa3BuTre XU3HU B
IaJIe030MCKOM 3pey», «Pa3BuTHe KU3HU B ME3030MCKOM dpey», «Pa3BuTue xKu3Hu B
KailtHO30MCKOM 3pe», « COBpEMEHHAasl CHCTEMa OPTaHUYECKOTO MUPaAY.

OG6opynoBaHue: repOapuu pacTEHUM pa3IMYHBIX OTACJIOB, KOJUICKIUU
HAaCEKOMBIX, BJIaKHbBIE IIPENapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUU
UTJIOKOXKHMX, CKEJIEThl IMO3BOHOYHBIX JKMBOTHBIX, 4Yydella NTUIl U 3BEpeH,
KOJUICKIIMM OKAMEHEJIOCTEH, IOJE3HBIX HCKOMAeMbIX, MYJISKH OpPraHUuYeCKHUX
OCTaTKOB OPraHU3MOB.

BupryanbHaa  sgaboparopHas paGora «MojenupoBaHUE — ONBITOB
Mumiepa—FOpu 1o n3y4eHno abMOTeHHOTO CUHTE3a OPTaHUYECKUX COCTMHECHUN B
NEePBUYHOM aTMOCchepey.



JlabopatopHass padora «/I3ydyeHHe M ONKCAaHWE MCKOMAEMBIX OCTATKOB
JPEBHUX OPTaHU3MOB).

IIpakTnyeckas padora «M3yyeHue OCOOEHHOCTEN CTpOEHUs pacTeHUi
Pa3HBIX OTAEIOBY.

IIpakTuyeckas padora «/3yueHue oCOOEHHOCTEN CTPOEHUSI MO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOTeHe3

Pa3znensl 1 3agaun aHTpONOJIOTUH. METOIbl aHTPOTOJIOTHH.

CraHoBJIEHHE TPEACTABICHUN O MPOUCXOXKICHHHM YEJIOBEKA. Penuruno3Hbie
BO33peHus. COBpEMEHHbBIE HAYYHBIE TEOPUU.

CX0ZCTBO YenoBeKa ¢ KUBOTHBIMU. CHCTEMAaTUYECKOE MOJIOKEHUE YEIOBEKA.
CBueTENbCTBA  CXOJCTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPaBHHUTENIbHO-
MOpPQOJIOTUYECKHE, AMOPHUOTIOTUYECKUE, (bu3H0I0Tr0-OMOXMMUYECKHE,
noBesieHueckue. OTanyust 4enoBeKka OT )KUBOTHBIX. [IpSIMOXOXKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM MNPHU3HAKOB. Pa3zBuTHE TOJOBHOTO MO3ra U BTOPOM CHUTHAJIBHOM
CUCTEMBI.

JIBrokymme cuiibl ((pakTOpbl) aHTPOIIOreHe3a: OUOJIOTMYECKUE, COLMAIbHBIE.
CooTHolieHue OMOJOTUYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.

OcCHOBHBIE CTaJMM aHTpoIoreHe3a. PaHHHME 4YenoBEeKOOOpa3HbIE O00E3bSHBI
(MPOKOHCYJIBI) U paHHUE MOHTHUIBI — OOLIME MPEIKH YeTOBEKOOOPa3HBIX 00€3bsiH U
JMo/1e. ABCTPaJONUTEKN — ABYHOTHE NMPENKH JroAcH. UenoBeK yMenbld, IepBbIe
M3TOTOBJIEHUS OPYIUM TpyJa. UenoBek NpsIMOXOASAIIMNA U MEPBBIM BBIXOJ JIHOJEH
3a  mnpenensl  Adpuku. YenmoBek reWmensOeprckuii  — 0OmMMIA  TIPEOK
HEaHIEpTaJIbCKOTO YEJIOBEKa M YEJIOBEKAa pa3yMHOro. UemoBeK HEaHAEePTAIbCKUN
KaK BHJ JIIOJIEM XOJOJHOrO KiIMMara. YenoBeK pa3yMHBI COBPEMEHHOIO THIIA,
JIEHUCOBCKUM 4YEJIOBEK, OCBOCHHME KOHTMHEHTOB 3a mpenenamMu AQpuku.
[TanmeoreHeTrka 1 NajaeoreHOMHUKA.

DBOJIONNS COBPEMEHHOTO 4esoBeka. EcTecTBeHHbI OTOOp B TMOMYJISIHSIX
yenoBeka. MyTalMoOHHBIM Tpouiecc ¥ noauMopduimM. IlomynsiiimoHHbIE BOJIHBI,
npeiid reHoB, murpaiusa U «3¢pdEKT oCHOBATENS» B MOMYJISIUSAX COBPEMEHHOIO
YeJI0BeKa.

Yenoseueckne pacel. [loHstue o pace. bomblime pacel: €BpOneonIHAs
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUAIbHASs),  MOHTOJOWAHAs
(a3maTcko-aMepuKaHckas). Bpemss u myTu paccesneHHs] 4YeJoBEKa IO IJIaHETe.
EauncTBO  yenmoBeweckux — pac. HaydHas  HECOCTOATENBHOCTh  pacHu3Ma.
[IpucnocoOeHHOCTh YemoBEKa K pa3HbIM YCIOBUSM OKpYXKAIOMEH Cpebl.
Bmustaue reorpadmueckoit cpembl W apeiida reHoB Ha  MOPQOJIOTHIO U
(bU3HONIOTHIO YeTIOBEKA.



MexauciuruiMHapHble  MeTOAsl B (Gu3uYeckor  (OMOJOTHUYECKON)
AHTPOMOJIOTUM.  DBOJIOLMOHHAS ~ AQHTPOMNOJIOTUSI U MAJCOaHTPOMOJIOTHS
YEJIOBEUECKUX TMOMYJIAIMNA. bruoconuanbHble UCCICIOBAHUS MPUPOJBI YEIOBEKA.
HccnenoBanre KOABOTIONMHY OMOJIOTHYECKOTO U COIMAIIBHOTO B YEJIOBEKE.

JleMoHCTpaIMuA

[Toptpersr: Y. lapBun, JI. Jluku, 5. 4. Porunckuii, M. M. I'epacumos.

Tabmumpt u cxembl: «MeToIbl aHTPONOJOTUNY, «['0JTOBHON MO3T UerIoBeKay,
«YenoBekooOpa3Hble 00€3bsiHBDY, «CKeneT dYeloBeKa M CKeJeT IITUMITaH3e»,
«PyIUMEHTBI U aTaBU3MbD, «/IBHAKYIIME CUIIbI aHTPOIIOTE€HE3a», « DBOIIOIMOHHOE
JPEBO  YENIOBEKa», «ABCTpajtonutTek», «UYemoBek  ymenwli», «YemoBek
MPAMOXOIAIININY, «JleHncoBckuid yenoBek» «Heanaepranbusny, « KpomaHbOHIE,
«ITpenku yenoBekay, « ITanbl 3BOTIOLNHN YEIOBEKa», «Pachl 4ETOBEKay.

O6opynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TIPeAMETOB MaTepualibHOU
KyJbTYphl ~TIPEJKOB 4YeJoBeKa, penpoaykiuu (poTtorpadhum) KapTUH C
MUQOJIOTHYECKUMU U OHUOJCUCKUMH CIOKETAMH TPOUCXOXKJICHUS YEJIOBEKa,
dboTorpaduu HaXOAOK UCKOMIAEMbBIX OCTATKOB YEJIOBEKA, CKEJIET YeI0OBEeKa, MOJIEh
yeperna 4YeIOBeKa W 4epena IMIMMIIAH3€, MOJIENIb KUCTH YEJIOBEKAa W KHUCTH
IMMIIaH3€, MOJICTIM TOpCa MPEIKOB YeJIOBEKA.

JlaGopaTopHasi padora «l3yueHne oOCOOEHHOCTEH CTPOCHHUS CKejeTa
YEJIOBEKA, CBA3AHHBIX C MPSIMOXO0KICHUEM.

IIpakTuyeckasi padora «l3ydeHne SKOJIOTHUECKUX aJaNTaAlNI YETOBEKa.

Tema 6. Jkojoruss — Hayka O B3aMMOOTHOUIICHUSIX OPraHU3MOB U
HAIOPTaHU3MEHHBIX CHCTEM C OKPY KAKIel cpeaou

3apoxaeHue u pazButue skosoruu B Tpyaax A. ['ymbonbara, K. @. Pynse,
H. A. CesepuoBa, J. I'ekkens, A. Tencin, B. H. CykauéBa. Pa3nensl u 3amaun
3K0JIOTUHU. CBSI3b IKOJIOTUU C IPYTUMHU HAYKAMH.

Metoasl skonoruu. IlomeBsie HaOMOACHUSA. DKCIEPUMEHTHI B DKOJOTHH:
NPUPOJHBIE W JabopaTropHbie. MojeaupoBaHue B OIKOJOTHMH. MOHHTOPUHT
OKpY’Karolel Cpeibl: JIOKAIbHBIN, peTHOHATBHBIN U TJI00ATbHBII.

3HaueHue DKOJOTUYECKUX 3HAHUM JUIA 4YeJIOBEKA. DKOJIOTHUECKOE
MHPOBO33PEHHE KAK OCHOBA CBA3€HM 4YeloBeuecTBa C Npupoaoil. opMupoBaHue
HKOJIOTHYECKOHN KYJIbTYpPbl U SKOJOTHUYECKON IPAMOTHOCTH HACEJICHUSI.

JleMmoHcTpanuu

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

Tabmuupel n cxeMbl: «Pa3gensl skomorum», «MeToasl skonorum», «Cxema
MOHUTOPHUHTA OKPYKAIOIIEN CPEABD).

JlaGopaTopHas padora «3yuenue METOJIOB AKOJIOTHYECKUX
HUCCIIEI0OBaHUI).



Tema 7. Opranusmsbl 1 cpefa 00UTaHUSA

Okonoruueckne (HakTopbl U 3aKOHOMEPHOCTH UX AeiicTBusd. Knaccudukarus
IKOJIOTUYECKUX (HAKTOPOB: adMOTHYECKUE, OMOTUYECKUE, aHTponoreHHbIe. O01me
3aKOHOMEPHOCTH JCHCTBUS 3KoJornueckux ¢akropos. [IpaBuno munumyma (K.
[npenrens, 0. JInbux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBbl.

Ab6uotnyeckue ¢aktopel. CBeT Kak sKosoruuyeckuit ¢akrop. JleiicTBue
pPa3HBIX YYaCTKOB COJIHEYHOTO CIEKTpa Ha OPTaHU3Mbl. DKOJIOTHYECKUE TPYIMIIbI
pacTeHWH M JKUBOTHBIX [0 OTHOIICHHIO K cBeTy. CUTHallbHas poOJib CBETA.
DOTONEPUOIU3M.

Temneparypa kak skonorudyeckuid (axrtop. JleiicTBue TemiepaTypbl Ha
opraHus3Mbl. [IoMKWIIOTEpPMHBIE 1 TOMOMOTEPMHBIE OPTAHU3MBI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPIaHU3MBI.

Bnaxuocts kak skonorumdeckuid ¢aktop. Ilpucnocobnenuss pacteHuii K
NOJAJIep>)KaHUI0 BOJHOro OanaHca. Knaccudukanuss pacTeHUH MO OTHOIIEHUIO K
Boze. [IpucrnocoOnenust ®KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
rnyOWHHAs  TOJNOYBEHHAs,  BHYTPUOpPraHW3MEHHas.  DU3NKO-XUMHUYECKHE
O0COOCHHOCTH cpejl oOuTaHusl opraHu3MoB. llpucrnocoOneHuss OpraHu3MoB K
YKU3HU B Pa3HbIX CpeJiax.

buonornueckne putMbl. BHemHne u BHyTpeHHUE pUTMBL. CyTOYHBIE H
roguusbie puTMbL. [IpucnocoOJeHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUU KU3HU.

Kusznennsie Qopmbl opraHuzMoB. [loHsiTHe O JKHU3HEHHOW (Qopme.
KuzHneHnHble POpPMBI pacTEHUM: 1E€PEBbs, KyCTAPHUKU, KYCTAPHUYKH, MHOTOJIETHHE
TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHbIE (POPMBI >KUBOTHBIX: THIPOOHOHTHI,
reo0MOHTHI, a9pOOHOHTHI. OCOOCHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckue  daktopel.  Bumel  OMOTHYECKMX ~ B3aUMOJICUCTBHIL:
KOHKYPEHIMs, XUIIHUYECTBO, CUMONO03 U ero (opmel. [lapasutusm, koomnepanus,
MyTyallu3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJeOHM4ecTBO). Herpoduueckue
B3aUMOJIeHCTBUSL  (Tommyeckue, (opuueckue, ¢adbpuyeckue). 3HAUYCHUE
OMOTHMYECKHX B3aMMOJCHCTBHI 71 CYIIECTBOBaHMS OPraHHW3MOB B Cpele
obutanus. [IpUHIMI KOHKYPEHTHOTO UCKITIOUEHUS.

JdeMmoHcTpanuu

Tabnuiel U cxembl: «OKojoruueckue @akTope», «CBETOBOM CIEKTPY,
«KOJOTUYECKUE TPYIIBI )KUBOTHBIX MO OTHOLIEHUIO K CBETY», «TemIoKkpoBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >XMBOTHBIE», «DHU3MOJIOIrMYECKUE aJanTalun
KUBOTHBIX», «Cpeapl o0OUTaHUS OpPraHU3MOBY, «bHOIIOTHYECKUE PUTMBIY,
«Kuznennole  Gopmbl  pactenmit», «KuzHeHHbIe  (OPMBI  KHUBOTHBIXY,



«3JKocHUCTEMA MIMPOKOJIUCTBEHHOIO JIeca», « IKOCUCTEMa XBOMHOIO Jiecay, «Llenun
NUTaHus, «XuiHuuectBoy, «llapasutuzm», «KoukypeHuus», «CumMOno3y,
«KommeHcanmzmy.

O6opynoBanue: repbapud pacTeHUW W KUBOTHBIX, MPUCIHOCOOICHHBIX K
BIUSHUIO Pa3UYHBIX JKOJOTUYECKUX (PAKTOpOB, repdapuul CBETOIIOOUBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIHMBBIX PACTCHHM, CBETOJIOOMBHIC, TCHEIIOOWBBIC U
TEHEBBIHOCJIMBBIC KOMHATHBIC PACTCHHS, TepOapruu M KOJUICKITUN TETUIOTIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX pPACTEHUM, uydelia MTHUIl U 3Bepeid, repOapuu
pacTeHui, OTHOCSIIMXCS K rurpoduram, kcepoduraMm, me3odpuTraMm, KOMHATHBIC
pacTeHusl TaHHBIX TPYMI, KOJUICKIIMN KUBOTHBIX, OOUTAIONIMX B Pa3HBIX cpelax,
repbapuri M KOJUIEKIIMM PACTEHUM U IKUBOTHBIX, OOJIaalONIUX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHECHUSIM YCIOBUM JKM3HU, repbdapuu u
KOJUICKIIUU PACTEHHM M >KUBOTHBIX PA3JIMYHBIX XKU3HEHHBIX (OPM, KOJUICKIIUU
YKUBOTHBIX, YUYACTBYIOIIMX B PA3JIMYHBIX OMOTUYECKUX B3aUMOJICHCTBUSAX.

JlaGopaTopnasi paGora «BpisBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSTHUAIO CBETA».

JlaGopaTopnasi paGora «BpisBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYpPbI».

JlabopaTtopuasi pa6ora «AHaTOMUYECKHE€ OCOOCHHOCTHM PACTCHHN U3
Pa3HBIX MECT OOUTaHUS.

Tema 8. IKo/10rusi BUAOB U MOIYJIA MK

DKOJIOTUYECKHE XapaKTEPUCTUKH OMYJISILIUY. [Tomynsiiust KaK
Ounonornyeckas cucreMa. Posib HEOTHOPOAHOCTH Cpelibl, PU3NIECKUX OAPHEPOB U
0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOU CTPYKTYPHI
nonysanui. OCHOBHBIE TIOKAQ3aTEeNW MOMYJALMU: YHUCIEHHOCTh, IUIOTHOCTb,
BO3pacCTHAasT M TIOJOBAasl CTPYKTYpa, POXKIAEMOCTb, MPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIUSL.

Dkosioruyeckas CTpykrypa nomyiasiuud. OUeHKa YMCIEHHOCTH MOMYJIALINH.
JlnHaMuka momyJsiiuu U €€ peryJisinud. buoThdecknil MOTEHIMAT MOMYJISLHH.
MoaenupoBanue TMHAMHUKHA TONMYyJIsiuuK. KpuBbie pocTa YUCIEHHOCTH MOMYJISIIIUH.
KpuBbie BbDKMBaHMS. Perynsiius YUCICHHOCTH TMOMYJSIUN: poJib (PaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT INIOTHOCTU. JKOJIOTUYECKHUE CTPATETUH BUIOB (I- U
K-ctparerun).

[Tonsitue 00 sKoNOrMYecKoil Huie Buaa. MectooOutanue. MHoromepHas
Mozenb JKosiorndeckon HumM JIx.M. XaruuHcoHa. Pa3Mepsl 3KOIOTMYECKOU
Hul. [loTeHnmanpHas u peanu3oBaHHAs HULIH.

Bua kak cucrema mnonymisiuuid. Apeansl BUAOB. Buabl u HX KU3HEHHBIE
CTpaTeru. JKOJIOTMYECKUE SKBUBAJICHTHI.



3aKOHOMEpPHOCTU TOBEJICHUSI W MUTpaluid KUBOTHBIX. buosornueckue
WHBa3UM YyKEPOJIHBIX BUJIOB.

JleMoHCTpanun

[Toptper: Ix. M. XaT4ynHCOH.

Tabmuubl U cXembl: «IKOJOTMYECKUE XApaKTEPUCTUKU TOMYJISAIUNY,
«IIpocTpaHcTBeHHasi  CTpyKTypa  mnomyisinum», «Bo3pacTHble  MHUpaMUJIbI
nonyysiun», «CKOPOCTh  3aceleHusi MOBEPXHOCTH 3€MJIM  Pa3lIMYHbIMU
opranuzmammn», «Mojeib 3xonorndeckor Humm /x. M. XaTauHcoHnay.

O6opynoBanue: repdapun pacTeHUM, KOJJIEKIIUU )KUBOTHBIX.

JlaGopaTtopnasi pabora  «IIpucmocoOieHuss ceMssH  pacTeHHH K
PACCEIICHUIOY.

Tema 9. IKo10rus CO00IIECTB. IKOJOTHYECKUE CHCTEMBI.

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

Oxocucrema kak oTkpbiTas cucrema (A. k. Tencnu). OyHKIIMOHATBHBIC
0JIOKM OpraHU3MOB B DJKOCHUCTEME: IMPOAYLIEHTbl, KOHCYMEHTBI, PEIyLECHTHI.
Tpoduueckne ypoBHu. Tpoduueckue uenu u ceru. AOHOTHYECKHE OJIOKH
skocucteM. [10YBbI U Wbl B 3KOCcHCTEMaX. KpyroBopoT BEHIECTB M TOTOK SHEPTUU
B OKOCHUCTEME.

OCHOBHBIE  TIOKa3aTelauM  JIKOCHCTEMBbL. buomMacca ©W  NOpPOIYKIUA.
DKOJIOTUYECKUE TUPaMU/IbI YK CEN, OMOMAaCChl U SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIECTB — Cykieccuu. [lepBuuHbie U
BTOPUYHBIE CYKIECCUM W UX TMPUYUHBI. AHTPONOTr€HHbIE BO3JCHCTBUS Ha
cykueccun. KnumakcHoe coobiiectBo. bropasnooOpasue u mojiHOTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[IpupoaHbie 3KOCUCTEMBL. JKOCUCHEMbL 03€D U peK. DKOCUCEMbl MOpell U
oKeanos. Ikocucmemvl MyHOp, 1ecos, Cmenel, nyCmulHb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. ArposkocucTtema. ArponeHo3. Paznnuns
MEXK]Ty aHTPOIIOTEHHBIMU U IPUPOJHBIMU IKOCHCTEMaMHU.

Ypb6oskocuctembl. OCHOBHBIE KOMIIOHEHTBI ypOo3kocucTeM. ['opojckas
dnopa u ¢ayna. CuHaHTpomm3alus TOPOJACKOW ¢ayHbl. buonorumdeckoe wu
X035MCTBEHHOE 3HAUCHUE arPOIKOCUCTEM U YPOOIKOCHCTEM.

3akoHOMepHOCTH (OPMUPOBAHUS OCHOBHBIX B3aMMOJICUCTBUN OpPraHU3MOB B
skocuctemax. Ponv kackadnoco 3ghgekma u 6udo8-30ughpukamopos (Kirouesvix
8U008) 6 QyHKyuoHuposanuu skocucmem. IlepeHOC PHEPrUM U BEIIECTB MEXKIY
CMEXXHBIMU 3KOCUCTEMAaMH. Y CTOMYMBOCTh OPTaHU3MOB, MOIMYJISIUN U I9KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M AaHTPOIMOTE€HHBIX BO3JECHCTBUH.



Mexanuszmoi 6030€LCMELs 3612p}13H€Hu12 PAa3HbLX munoe Ha
Cy60p2aHu3MeHHOM, OPCAHUSMEHHOM, NONYJIAYUOHHOM U IKOCUCMEMHOM YPOBHAX,
OCHO6bl IKOoJlIo2Uu14ecKoco HOPMUPOBAHUA AHNIPONOSERHO20 8030€lICMBLSL.
MCTOI[OJIOI‘I/ISI MOHHUTOPHHI'Aa CCTCCTBCHHBIX U AHTPOIIOI'CHHBIX 3KOCHUCTCM.

JleMoHCTpaIMuA
[Toptper: A. JIx. Tencnn.
Tabmumet  u cxembl:  «CtpykTypa  OumoneHo3a»,  «OKocHcTeMa

HIMPOKOJIUCTBEHHOTO Jiecay, « DKOCUCTEMa XBOWHOTO Jjecay, «DYyHKIIMOHAIbHbBIE
Ipynibl OpraHu3MoOB B 3KocucTeMe», «KpyroBopoT BEHIECTB B 3KOCHUCTEMEY,
«llenu nutanus (macTOMIIHAS, JETPUTHAS)», « DKOJIOTHUECKasi MUPaMUJIa YUCEID»,
«IKoNoruYecKas mupamua Ouomacce», «IKOJOTHUecKass MHUpaMua YHEPTH»,
«O0pazoBanue 6osota», «IlepBuunas cykueccus», «BoccTaHoBieHHE Jeca Mocie
noxkapa», «KocucrteMa o3epa», «ArpoieHos», «KpyroBopor BemecTB U MOTOK
SHEPrUM B arpoueHosey, «IIpumepsl ypoosKkocucTem».

O6opynoBanue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uyydelia NTHUIl U
3Bepeid, repObapuu KyJIbTYpHBIX B TUKOPACTYIIUX PACTECHUH, aKBapUyM KaK MOJIEITb
KOCHCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanue ypo03KOCUCTEMBD».

Jlabopatopuasi padora «M3yueHue pazHOOOpazusi MEIKUX [MOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX 9KOCUCTEMAX.

IKCKYpcUsi «IDKCKYpCHsl B TUIMYHBIM OMOTEO1eHO03 (B 1yOpaBy, OEpe3HsK,
CJIbHUK, HA CYXOJI0JIbHBINA WU TOMMEHHBIN JIYT, 03€p0, O0JI0TO)».

IKCKYpcUsi «IDKCKYpCHUsl B arposKocHCTeMy (Ha MOJie WIA B TEIUIMYHOE
XO034MCTBO)».

Tema 10. buocdepa — riodanbHast IkOCHCTEMA

buochepa — oOmennanerapHas 000J0ouka 3€MJIM, T/I€ CYIIECTBYET WIH
CyllleCTBOBaJa kM3Hb. PazBuTHe npejacraBieHuit o ouocdepe B Tpyaax J. 3rocca.
VYuenne B. U. Bepuanckoro o 6uocdepe. Obmactu 6uocdepsl u e€ coctan. JKupoe
BeIeCTBO Orocdepsl U ero GyHKIUH.

3aKOHOMEpPHOCTH cyllecTBOBaHUsA Ouocdepbl. OcobeHHOCTH Ouocdepsl Kak
ri100aIbHOM 3KOCcHCTeMBI. JMHamudeckoe paBHOBecue B Ouochepe. KpyroBoporsl
BEIIECTB U OMOTEOXMMHUYECKHE ITUKIIBI (YIJiepoaa, a3oTra). PUTMUUHOCTE sIBIEHUM
B Onocdepe.

3oHanbHOCTE Ouocdepnl. [lonarue o Omome. OCHOBHBIE OMOMBI CYIIU:
TYHJIpa, XBOMHBIC Jieca, CMEIIaHHBIE U ITMPOKOJIMCTBEHHBIC Jieca, CTEH, CABAHHBI,
ITyCTBIHH, TPOIIMYECKHUE JIECA, BBICOKOTOpbs. KimmMar, pacTUTeNnbHbINA U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa u QyHKIHS )KHUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHITAa U
onochepHbIX PYHKIIUM.



JleMoHCTpanun

[Toptpetsi: B. W. Bepnaackuii, 3. 3rocc.

Tabmumpr u cxemsl: «l'eocdepsr 3emmn», «KpyroBopoT asora B mpupoaey,
«KpyroBopoT yrinepoga B mpupone», «KpyroBopoT kuciopoga B IPUPOJIE»,
«KpyroBopoT Boabl B mpupoze», «OcHOBHbIE OMOMBI cyminy, «KinMaruueckue
nosica 3emnn», «TyHnpay, «Taitray, «Cmemanunbiii aecy, «llIupokonncTBeHHbIN
necy, «Crenby, «CaBanHay, «IlycTbinsy, « Tponudeckuii 1ecy.

Oo6opynoBanue: repbapuu pacTeHHU pa3HbIX OMOMOB, KOJIEKIIMHU >KUBOTHBIX.

Tema 11. YesnnoBek u OKpy:ka0OIIas cpeaa

OKOJOTUYECKUE KPU3UCHI M WX NpUYMHBL. Bo3nelicTBue dYenoBEKa Ha
ouocdepy. 3arpssHeHure BO3AYIIHOW cpenbl. OxpaHa Bo3dyxa. 3arps3HEHUE
BOJIHOW cpeapl. OxpaHa BOJIHBIX pecypcoB. Paspymenne mnouBbl. OxpaHa
MIOYBEHHBIX pecypcoB. I3MeHeHUE KIIMMarTa.

AHTpOIIOT€HHOE BO3JICICTBUE HA PACTUTEIbHBIA M KUBOTHBIA MuUp. OXpaHa
PaCTUTENILHOTO W >KUBOTHOTO MHUpa. OCHOBHBIE MNPUHIMIBI OXPaHbl MPUPOJIBI.
Kpacasie kHuru. Oco0o oxpansemblie npupoasubie Ttepputopun (OOIIT).
Bboranudeckue casibl ¥ 300J10TUYECKUE TTAPKHU.

OCHOBHbBIE TPUHIUIIBI YCTONYMBOIO PA3BUTHUSL YEJIOBEYECTBA U IPUPOJBL.
PanvonanbHO€  MPUPOJONOJIB30BAaHME M COXPAaHEHHE  OHMOJIOTHYECKOTO
pazHooOpa3ust 3emiu. OOImME 3aKOHOMEPHOCTH TJIOOAIBHBIX DKOJIOTHYECKUX
Kpu3nucoB. OCOOEHHOCTU COBPEMEHHOTO KPU3UCa U €T0 BEPOSITHBIE TTOCJICICTBUS.

Pa3BuTne METOJIOB MOHUTOPUHTA pa3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. Cucmemmuvie uUccie008anus nepexooa K pecypcocbepezaioujei u
KOHKYPEHmMOCnocobHotl aHepeemuke. buonozuueckoe pasnoobpasue u 6uopecypchni.
Hayuonanvnvie ungopmayuonnvie cucmemsol, obecneyugarowjue O00Cmyn K
uHgopmayuu no cocmosaHulo OMOENbHLIX U008 U IKkocucmem. (OcHOBbI
sKopeadbuIumayuyu dKocucmem U Ccnocooos 060pvOLl ¢ OUONOBDENCOCHUIMU.
Pexoncmpykyus mopckux u Hazemuvix 5KoCUCHEM.

JleMmoHCcTpauumn

Tabmuubl  u  cxembl:  «3arpsisHeHHe  atMocdepb»,  «3arpsi3HEHHE
ruapocdepbl», «3arpsizHeHue 1ouBb», «llapHukoBbii  3ddexT», «Ocobo
OXpaHseMble MPUPOIHBIE TEPPUTOPUNY, «MOJEIN YIPABISIEMOTO MUPAY.

O6opynoBanue: ¢otorpaguu oxXpaHsSEMbIX PACTECHHM M >KUBOTHBIX KpacHoit
kHuru Poccutickon @enepanuu, KpacHol KHUTH pervoHa.



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

JIMYHOCTHBIE PE3YJIBTATDBI

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

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

JInyHOCTHBIE pe3ynbTaThl OCBOCHUS MPOTPAMMBI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCMUTATEIBHOM JCSATEIBHOCTU B COOTBETCTBUU C
TPAAULIUOHHBIMUA POCCUICKHUMU COLMOKYJIbTYPHBIMU, HCTOPUUECKUMHU U TyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUIaMU U HOPMaMHU
MOBEJICHUSI W CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUS, CAaMOBOCIIUTAHUS U
CaMOpa3BUTHS, PAa3BUTHUS BHYTPEHHEW TMO3UIIMU JIMYHOCTH, MATPUOTHU3MA H
YBAKEHUS K 3aKOHY W IMPABOIOPSAIKY, YEJIOBEKY TPyJa U CTapIIEeMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONICHHS K KYyJbTYPHOMY HAcCleIUui0 |
TPaJULMsIM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoir Denepaiuu, npupoae u
OKpYXaroUIen cpee.

JInyHOCTHBIE pe3ybTaThl OCBOEHHUsI yudeOHoro mpeamera «buosorus»
JIOJDKHBI OTPaXkaTh TOTOBHOCTh M CITIOCOOHOCTH OOYYArOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMOW I[EHHOCTHBIX
OpUCHTAIlMW, TO3WTHUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3ZHEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peaiv3alliid OCHOBHBIX HaIpaBIICHHUI
BOCIIUTATEIBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaaIaHCKOro BOCIMTAHUS

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

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



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATENbHOCTH TMPU CO3JaHUHU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBHBIX 3a/a4, BHITIOJHEHUN
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

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

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

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOTO BBIIIOJHEHHUS
y4eOHbIX, TIO3HABAaTEIbHBIX M HCCJIENOBATEIbCKUX 33Jady, YBaXKUTEIBHOIO
OTHOILICGHHS K MHEHHUIO OIIMOHEHTOB MpU OOCYXKJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

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

LIEHHOCTHOE OTHOILIEHHUE K MIPUPOJHOMY HACIEAUIO U MAMSATHUKAM MIPUPOJIBI,
JTOCTUXeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B )KU3HU YEIOBEKA U COBPEMEHHOTO OOIIECTBA;

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

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUICKOT0 HAPOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

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

OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUYUBOTO OYIyIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISAM, CO3JJaHUI0 CEMbH HA OCHOBE
OCO3HAHHOI'O0 TMPHUHATHUS L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuusMHu HaposoB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

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

MOHMMAHUE YMOIIMOHATBHOTO BO3ICMCTBHUS )KMBOM IPUPOJIBI U €€ [IEHHOCTH;



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

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

NOHMMAaHUE W peaju3alus 3J0pOBOrO0 U 0e30MacHoro obpaza KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJIEHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryisipHas Qunueckas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3HUECKOMY U TICUXUYECKOMY 3/10POBBIO;

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

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

6) TPy10BOT0 BOCTIMTAHUSI:

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

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

UHTEpPEC K pa3inyHbIM chepaM MpodeccHnoHaTbHON NEsTEIbHOCTH, YMEHHE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud | pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

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

7) 3K0JIOrH4€CKOI0 BOCIIUTAHMSA

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

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

OCO3HAaHME TJI00aJTBLHOr0 XapakTepa JKOJIOTMYECKHX MpoOJeM M MyTed HuX
pelieHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HW3YYCHUU OHOJIOTHH
3HaHWS W YMEHMsS TpU PELICHUH TNpoOJieM, CBA3AHHBIX C pPALMOHAIbHBIM
NPUPOAOIOIb30BaHUEM  (COONIOACHUE  TpaBWi  TOBEACHHS B NIPUPOJE,
HaIpaBJCHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXPaHy BHIIOB,
AKOCHUCTEM, OrOCchephl);

AKTUBHOE  HEINpUIATHE JEUCTBUM, NPUHOCAIIMX BpPEH  OKPYNKaOLIEH
OPUPOJIHON cpezie, YMEHHE MPOTHO3UPOBATH HEOJIATOMPHUITHBIE IKOJIOTUYECKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX IEMUCTBUM U MPEIOTBPAILATH HX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO0 MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYpHI,
OIbITa NEeATENbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MIPAKTUKE, TOTOBHOCTU K YYACTHUIO B MPAKTUYECKOMN IESITENBHOCTH YKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YMTATEIBCKOW KYJIbTYphl KaK CPEACTBA
B3aMMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

MOHMMaHWE cheruduKd OWOJIOTMM KaK HayKd, OCO3HAaHHUS €€ poJid B
GbopMHpPOBaHUU PALMOHATIBFHOTO HAYYHOT'O MBINIJICHUS, CO3JIaHUU IIEJIOCTHOTO
npeacTaBlieHuss 00 OKpYXalollleM MHpPE KakK O €IMHCTBE MPHUPOJIbI, YeIOBEKa U
oOIIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUU MpodsieM
COXpaHEHUS TPUPOJITHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU ISl COBPEMEHHON ITMBUIIM3AIIUU:
oOecrieyeHus: HOBOTO YPOBHS DPAa3BUTUS MEIUIIMHBI, CO3JaHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh PECypCHbIE  MPOOJEMBI  Pa3BUTHS
YEJI0BEYECTBA, MMOUCKA MyTel BBIXOAA U3 II100aJbHBIX AKOJIOTHYECKUX MPOOJIEM U
oOecrieyeHusi  Mmepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAILHOMY
WCITIOJIb30BAHUIO TPUPOJIHBIX PECYpPCOB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIIIEHUs OOIIEeH KyJIbTYypbl, €CTECTBEHHO-HAyYHOH TpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM IPaMOTHOCTH OOydaromuxcs, GopMHpPYyEMO
PU U3y4YEeHUU OMOJIOTHH,

MOHMMAHHUE CYUIHOCTU METOJIOB IMO3HAHMS, UCMOJBb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIIOJNIb30BaTh IMOJy4YaeMble 3HAHUS [JIs aHalu3a |
OOBSICHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOASANIMX B HEM M3MEHEHUH,
yMEHHUE JieaTh OOOCHOBAHHBIE 3aKIIIOUEHHMSI HAa OCHOBE HAy4YHbIX (DAKTOB U
MMEIOIIUXCS JAHHBIX C LIEJIbIO MOTYUYEHHS JOCTOBEPHBIX BBIBOJIOB;

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

OCO3HAHHWE LIEHHOCTU HAYYHOU JeATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISThH
MPOEKTHYIO U UCCIEA0BATEIBCKYIO AEATEIbHOCTh NHIUBUAYAIBHO U B TPYMIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUI0 U
caM000pa30BaHNI0, K AKTUBHOMY IIOJTYYEHHIO HOBBIX 3HAHWUW MO OWOJOTUU B
COOTBETCTBHHU C KU3HEHHBIMU MOTPEOHOCTIMHU.



METAIIPEJMETHBIE PE3YJIBTATbBI

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

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

MHUPOBO33PEHUYECKHE 3HAHMS W  YHUBEpCAJbHblE yueOHbIE JIEHCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MPAKTUKE.

B pesynbrare wu3yuyeHus OHOJOTMM Ha YpPOBHE CpPEIHEro OOILIEero
oOpasoBaHust y oOywatomierocss OyayT cQOpPMHpPOBaHbl IO3HABATEJIbHbIE
yHHUBEpCcaJbHble yueOHbIE JEMCTBHS, KOMMYHUKAaTUBHbIE YHUBEPCAJIbHBIE yUeOHbIE
NEHCTBUS, PEryJSITUBHBIE YHUBEpCAIbHbIE Y4YeOHbIE JEWCTBUS, COBMECTHas
NEeSATEIbHOCTbD.

MeTtanpenMeTHbIe PE3yJIbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU NMO03HABATEJIbHBIMH
AeCTBUSIMM:

1) 6a3oBbIe JJIOrHYECKHE eiiCTBUSI:

CaMOCTOATENBbHO  (QOpMyNHMpOBaTH W aKTyalu3upoBaTh  MpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(pUKaIUU, 000OIICHUS ), PACKPBIBATH CMBICIT
OMOJOTMYECKUX MOHATUM (BBIACIATh UX XapaKTEpHbIC MPU3HAKH, YCTaHABIMBATH
CBSI3U C IPYTUMH MTOHATUSAMH );

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

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

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

IPUMEHATH CXEMHO-MO/IEJIbHbIE cpeacTBa AN IIPEICTaBJICHMS
CYLLECTBEHHBIX CBA3€M U OTHOLIEHMH B M3y4aeMbIX OMOJOIMYECKHX OOBEKTax, a



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

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

BHOCHUTb KOPPEKTHBBI B JESTEILHOCTb, OLIECHUBATh COOTBETCTBUE PE3YJIbTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIBHOCTH;

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

pa3BHUBaTh KPEATUBHOE MBIIIJICHUE NIPU PELICHUH KU3HEHHBIX POOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBUS:

BJIAJI€Th HABBIKAMH YUE€OHO-HCCIE0BATENBCKON U MMPOEKTHOM JESITENbHOCTH,
HaBBIKAMM  pa3peuieHus: MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOJ0B PEHICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3INYHBIX METOJIOB ITO3HAHHSI;

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

(GopMHUpPOBATh HAYUYHBIM TUI MBIIUICHUS, BIaJ€Th HAYYHOU TEPMHHOJIOTHEN,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTh M (HOpMyIupoBaTh COOCTBEHHbIE 3aJaud B 00pa30oBaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLIUSIX;

BBIIBIIATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh THUIIOTE3y €€ PpELICHUs, HaXOAUThb apryMEHTBI I J0Ka3aTeIbCTBa
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PELLICHHUS;

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

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

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

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

YMETh MHTETPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 001acTel;

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

3) padora ¢ ungopmaunmeii:

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



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

bOopMyITHUPOBATh 3aMPOCHl U TMPUMEHSATh PA3JIUYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorndeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BHIIOJHEHUSI YYEOHBIX
3ajiay;

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

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

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

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

OgjaieHUe YHUBEPCAJIbLHBIMY KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0mmennme:

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

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

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

pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOYKY 3PEHUS C HCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MMOHMUMAaTh M HCIIOJIL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboThI IpH pelIeHUU OUOIOTHUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN yIeOHOM 3a/1a4u;

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



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

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

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

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

OBJiaieHre YHMBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS U BBIABICHUS MPOOJIEM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

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

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

CaMOCTOATENILHO COCTABJISITH IUIaH  pPELICHUS MpoOJieMbl €  YUYETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH 1 MPEATIOUYTCHUI;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

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

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

CocoOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO LIUPOKOH HpYyIAULMHU B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

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

BJIAJE€Th HABBIKAMM  IIO3HABATENBHON  peduieKCMH KakK  OCO3HAHMS
COBEpUIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3YyJbTATOB M
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peQuIeKCHH AJsi OLEHKU CUTYallld, BHIOOpa
BEPHOI'O PEILLICHHS;

YMETh OLEHUBATh PHUCKM M CBOEBPEMEHHO IPUHUMATh PEUIEHUS MO HX
CHUXKCHMUIO;



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

3) npuHsTHE Ceds U IPYIrUX:

IPUHUMATH ce0sl, TOHUMasl CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBHl JAPYIMX IIPU AaHAIN3E pPeE3yJIbTaTOB
NEATEIbHOCTH;

IIPU3HABaTh CBOE IIPABO U IPABO APYTUX HA OLINOKY;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.
IHNPEAMETHBIE PE3YJIbTATBI

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

[IpeameTHble pe3ynbTaThl OCBOCHUS ydueOHoro mpeamera «buonorus» B 10
Kjlacce NOJIKHBI OTPAKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U POJIM OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HAayK, B ()OPMHPOBAHWU €CTECTBEHHO-HAyYHOW KapTUHBI MHUpa, B
MO3HAHWW  3aKOHOB TPHUPOABI U  pEHIeHWH TpoOJieM  palMroOHAJIBLHOTO
MIPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OnoorNy;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAONIe OHOJIOTHYECKUE TEPMHUHBI U TOHATUA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYJSIUs, CaMOBOCIIPOU3BEICHUE,
HACJIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE), OMOJIOTMYECKHUE TEOPUHU
(xnetounast teopust T. lIBanna, M. lIneinena, P. BupxoBa, xpoMocomHas Teopust
HacnencteeHHoctn T. Moprana), yuenuss (H. WM. BaBumoBa — o meHTpax
MHOTOOOpa3usi W  TMPOUCXOXKICHUS  KYJIbTYPHBIX  PAcCTEHUM),  3aKOHBI
(emnHOOOpa3wsi MOTOMKOB TEPBOTO TOKOJIEHUS, PACIICIICHUS, YUCTOTHI TaMer,
HE3aBUCUMOTO HacienoBanuss [. MeHzgens, TOMOJOTMYECKMX PAIOB B
HACJIEICTBEHHOM U3MEHYNUBOCTH H. H. Basuiosa), HNPUHLIHIIBI
(KOMILIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMH METOJIaMH HAy4YHOTO IO3HAHMS, HUCIOJIb3YEMbIX B
OMOJIOTMYECKUX HCCIEJOBAHUSIX IKUBBIX OOBEKTOB (OMHCaHWE, HU3MEPEHUE,
HaOJII0/ICHNE, DKCIIEPUMEHT);



YMEHHE BBIACIATH CYIIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OaxTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpPraHOB pAaCTEHUll, JXUBOTHBIX, YEJOBEKA, IPOLECCOB >KU3HENEATEIbHOCTH,
IPOTEKAIOIIUX B OpraHU3Max PACTEHUH, KUBOTHBIX U YEJIOBEKAa, OMOJIOIMUECKHUX
IPOIIECCOB: 0OMEHA BeUIeCTB (MeTab0IM3M), MPEBPAILICHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepOoTPOPHOro TUIIOB MUTAHUS, GOTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, MEH03a, raMeToreHes3a, SMOpHOreHes3a, MOoCTIMOPHUOHAIBHOTO Pa3BUTHSA,
pPa3MHOXKEHHUS,  HMHJIMBUIYAJILHOTO  Pa3BUTUS ~ OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEHCTBHSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3M MEXAY OPraHOMJAMHU KIETKH M HUX
GYHKIUSAMHE, CTPOCHHMEM KJIETOK pa3HbIX TKaHEH M WX (QYHKIUSIMH, MEXIY
OpraHaMd U CHCTEMaMU OpraHOB Yy pPAacCTEHMMH, >KMBOTHBIX M 4YEJIOBEKa U UX
GYHKIUSAMHU, MEXAYy CHCTEMaMH OPraHoB M MX (QYHKIMSIMH, MEXIy >STanamu
oOMeHa BeIIEeCTB, dTallaMU KJIETOYHOTO IMKJIA U )KU3HEHHBIX I[IUKJIOB OPTaHU3MOB,
TanaMu 3MOpPUOHAIBHOTO Pa3BUTHS, T'€HOTUNOM U (HEHOTUNIOM, (PEHOTHUIIOM M
(dbaxkTOopamu cpenbl OOUTaHUS;

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

YMEHHE WCIOJb30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHHOJIOTHIO U CUMBOJIMKY JJISl IOKA3aTeIbCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CUCTEeMaTUYECKUX IPYyIII;

yMEHHE peniaTb OMOJIOTUYECKUE 3aJa4H, BBISBISATh NPUUMHHO-CIIEICTBEHHbIE
CBSI3U MEXY UCCIIEyEeMbIMU OMOJIOTMYECKUMHU MIPOLIECCaMU U SBJICHUSIMU, 1€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJTy4YE€HHBIX PE3yJIbTaTOB,

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

YMEHHE BBIIBUraTh TUIOTE3bl, MPOBEPATh MX SKCIEPUMEHTAIBHBIMU
cpencTBamMu, (GOpMyIUpys Ledb WCCIEIOBAHMS, AaHAJU3UPOBATH IMOJYYCHHBIC
PE3YNBTATHI U JCNaTh BBIBOJIBL;

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

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



YMEHHE OCYILIECTBISATh OCO3HAHHBIM BBIOOp Oyayiueill mpodeccuoHambHON
NEATETLHOCTH B 00JacCTH OMOJIOTHH, MEAUITMHBI, OMOTEXHOJIOTHH, BETEPHUHAPUH,
CEJILCKOTO XO3SIIICTBA, MUILEBONW MPOMBIILUICHHOCTH, YIIIyOIsTh MO3HABATEIbHBIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIONIEH npodeccuu 1
MPOJIOJDKEHHE  OMOJOTUYECKOro 00pa3oBaHMs B OpraHU3alUsX  CpPEIHEro
po(eCCHOHATEHOTO U BHICIIETO 00pa30BaHUAI.

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

cOpPMHPOBAHHOCTh 3HAHUW O MECT€ W pPOJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTUHBl MHpA, B TO3HAHMM 3aKOHOB MPHUPOJABI M PEIICHUH SKOJIOTHYECKHUX
npoOJeM 4YeloBEeuecTBa, a TaKKe B PEUNIEHMH BOIPOCOB PALMOHAIBHOTO
MPUPOOIIOIL30BaHUs, U B (HPOPMUPOBAHUM IIEHHOCTHOTO OTHOILICHUS K MPHUPOJIE,
OOIIECTBY, YEJIIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTHUH;

YMEHHUE BIAJIETh CUCTEMOM OHMOJOTMYECKHX 3HAaHUW, KOTOpas BKIIOYAET
ONpEJENEeHUs] M IOHUMAHWE CYIIHOCTH OCHOBOIOJIATAIONIIMX OHUOJIOTHYECKUX
TEPMUHOB M TOHATHM (BHI, 3KOCUCTeMa, Ouocdepa), OHOIOrHUYECKHUE TEOpUHU
(aBomroniionHas teopust Y. J[apBuHa, CUHTETUYECKAs] TEOPUS IBOJIIOIUH), YICHUS
(A. H. CesepiioBa — 0 myTsX U HampasieHusx 3Boitouun, B.M. Bepuaackoro — o
ounocdepe), 3akoHbl (reHerudeckoro paBHoBecust [[x. Xapau u B. BaiinOepra,
3apoapiieBoro cxojacrea K. M. bopa), mpaBuna (munumyma HO. JlubOuxa,
HKOJIOTUYECKON MHpaMuJIbl dHEpPruM), rumnoressl (rumoresa «mupa PHK» V.
['un6epra);

YMEHHME  BJQJACTh  OCHOBHBIMU  METOJlaMH  HAy4YHOrO0  IO3HAHWA,
UCIIOJIB3YEMbIMHU B OMOJIOTHYECKUX UCCIIEIOBAHUAX KUBBIX 00BEKTOB U SKOCUCTEM
(omucanue, M3MepeHue, HaONIOJCHUE, SKCIEPUMEHT), CIOCOOaMU BBISBICHUS W
OIICHKH aHTPOIIOT€HHBIX U3MEHEHHUI B IPUPO/IE;

YMEHHE BBIJICTSATh CYIICCTBEHHbIC TMPU3HAKU: BHJIOB, OHOTEOLICHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIOIIETO, IBUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOT'O ot0opa, aJIIONaTPUYECKOro u CUMITIaTPUYECKOTO
BUI000pA30BaHMUs, BIUSHUS ABMKYIIUX CHJI SBOJIOIMN HA TEHO(OH T TIOMYJISIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Ccpejie OOWTaHMs, YepeOBaHUS HAIPaBICHUN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B 3KOCHCTEMAX;

YyMEHUE YyCTaHaBJIMBAaTh B3aUMOCBA3M MEXAY TMpOIECCAaMU HBOJIIOIUH,
JBIDKYIIMMH CHJIAMHA aHTPOTIOTEHE3a, KOMIIOHEHTAMU DPa3jIMYHBIX YKOCHCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBISITH  OTJIMYWTEIbHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIOCOOJICHHOCTh BHJIOB K cpefie oOUTaHMs, a0MOTUYECKUX M OMOTUYECKUX



KOMITOHEHTOB  9KOCHCTEM, B3aWMOCBS3€ OpPraHM3MOB B  COOOIIECTBAX,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIONINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY /I JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBSA3U OPTaHU3MOB U Cpelbl OOUTaHMUSI, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOMMMOCTH COXPAaHCHHS MHOT000pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIIECTBOBAHMSI IPUPOJIBI M UETIOBEUYECTBA;

yMEHHUE peliaTb OMOJIOTUYECKUE 3aa4, BBISABISTh IPUUNHHO-CIIEICTBEHHbIC
CBSI3U MEXKJy UCCIIEAYEMbIMU OMOJIOTUYECKUMHU MPOLECCAMHU U SBJICHUSIMHU, J1€TaTh
BBIBOJIbI U IPOTHO3bI HA OCHOBAHUU TIOJYYEHHBIX PE3yJIbTaTOB;

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

YMEHUE BBIJIBUTATh THUIOTE3bl, MPOBEPITh HUX OKCHEPUMEHTAIbHBIMU
cpencrtBamu, GOpMyIHpys Iellb KCCIEIOBAaHUS, AaHAJTU3UPOBATH IOTYUYEHHBIC
pE3yNbTaThl U ICNIaTh BEIBOBL;

YMEHHE Yy4YacTBOBaTh B y4E€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOJIOrHw,
OKOJIOTUU W MEIWIIMHE, NMPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOJIMYHO  TPEACTaBIATh  MOJYYEHHBbIE  PE3yJbTaThl HAa  YYEHHYECKHX
KOH(epeHIusX;

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

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



TemaTuveckoe NJIAHUPOBAHHUE Y4eOHOTO NPeAMeTA ¢ YKa3aHUEM KOJIMYEeCTBA YacOB, OTBOAUMbBIX HA OCBOEHHE
KaKJ10# TeMbl M BO3MOKHOCTh HCII0JIb30BaHudA 1o 3Toii Teme DOP/IIOP.

10 KJIACC
KonuyectBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (uu¢poBbie)
Konrpoububle IIpakTHyeckue
n/n NPOrpamMMmsbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThbI
pecypcsl
fg.resh.edu.ru
b 1
MOJIOTUS KaK HayKa PO IKtace
JKuBble cucTeMBbl U UX U3YUYEHHE 2 fg.resh.edu.ru
fg.resh.edu.ru
buonorus kinerku 2 0.5 pemy EID
fg.resh.edu.ru
XHUMHYECKash OpraHu3alusl KIETKU 10 1 PO K tace
fg.resh.edu.ru
CrpoeHune 1 QyHKIHMU KIETKU 8 2 pemy EID
fg.resh.edu.ru
OOMeH BelIecTB U NMpEeBpallleHUE SHEPTUU B 9 1
KJIETKE pemry EI'D
HacneacTeennas nngopManus u peaan3anus 9 0.5 fg.resh.edu.ru




€€ B KJIETKE

fg.resh.edu.ru

8 JKu3HEHHBIN UK KISTKH 6 1 bemy EL
9 CrpocHre U GYHKIIUH OPraHU3MOB 17 1.5 fg.resh.edu.ru
10 Pa3mHOXeHMe U pa3BUTHE OPTaHU3MOB 8 1.5 fg.resh.edu.ru
11 I'eneTrka — HayKa O HACIEICTBEHHOCTH U ) 05 fg.resh.edu.ru
W3MEHYMBOCTU OPTraHU3MOB
12 3aKOHOMEPHOCTH HACJIEJICTBEHHOCTH 10 1 fg.resh.edu.ru
13 3aKOHOMEPHOCTH W3MEHYHUBOCTH 6 1 fg.resh.edu.ru
14 I'enernka yenoBeka 3 0.5 fg.resh.edu.ru
15 Cenexuus OpraHu3MOB 4 1 fg.resh.edu.ru
16 BrOTEeXHOIOT U U CHHTETHYECKAsT OMOJIOTHS 4 fg.resh.edu.ru
17 PesepBHOE BpeMst 1 fg.resh.edu.ru
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 13




IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

KoHnTpoJbHbIe

Bcero
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

JKuBrle cucTeEMBI U UX CBOMCTBA

POII AKnacc
DOuKIoHAIFHAS
IrPaMOTHOCTh
NHTepakTuBHOE
yaebHoe rmocodue
«Harnannasa
OHoJIOrusI»

OH1OKO

buonorus Kkak KOMILJIEKCHas HayKa 1 Kak
YaCTb COBPEMCHHOT'O O6H.[CCTBa

ypOBHeBaSI opranusanus )XUBBIX CUCTEM

POII SAKnacc
@yHKIMOHAIbHAS
IPaMOTHOCTh
HNHTepakTuBHOE
yuebHoe rnocodue
"Harnaguas
ouonorus"
OH1OKO
fg.resh.edu.ru

POII SKnacc
DyHKIMOHAIbHAS
rpaMOTHOCTh
NHTepakTuBHOE
y4yeOHOe ocodue




"Harnsagnas
ounonorus"
®HUOKO
fg.resh.edu.ru

I/ICTOpI/IH OTKPBITHUA U U3YUCHUS KIICTKH.
Knerounas TCOPpHA

Meroasl MOJIEKYJIAPHON U KJIETOYHON
ounonoruu. [IpakTrueckas padbora
«M3ydyeHne MeTo10B KJIETOUHON OMOJIOTUH
(xpomatorpadusi, anexrpodopes,
muddepennmranbHoe eHTpUudyTrupoBaHue,
IT1IP)»

0.5

POII SAKnacc
@yHKIMOHAIbHAS
IPaMOTHOCTh
HNuTepakTuBHOE
yueOHOoe rmocodue
"Harnaguas
ouonorus"
OH1OKO
fg.resh.edu.ru

POII AKnacc

D yHKIMOHAIbHAs
IPaMOTHOCTh
NHTepakTuBHOE
yueOHoe rmocobue
"Harnsagaas
ouomorus"
OHUOKO
fg.resh.edu.ru

XMMHUYECKUN COCTaB KJIETKHU

POII AKnacc
Q@yHKIMOHAIbHAS
IPaMOTHOCTh
WNHTepakTuBHOE
yuebHoe rnocobue
"Harnaguas
ouonorus"




®UOKO
fg.resh.edu.ru

MI/IHepaJIBHLIe B€IICCTBA KIJICTKH, UX
Oouooruyeckas POJib

OpraHI/I‘leCKI/IC BCIICCTBA KIICTKU — Oenku.

JlaGopatopHnas pabota «OOHapyxeHue
OEJIKOB C MOMOIIIbIO KaU€CTBEHHBIX
peaxkuuin»

0.5

POII SAKnacc
@yHKIMOHAIbHAS
I'PaMOTHOCTh
NHTepakTuBHOE
y4yeOHOe ocodue
"Harnaguas
ouonorus"
OH1OKO
fg.resh.edu.ru

POIII AKnace

O yHKIMOHAIbHAA
IPaMOTHOCTh
HNHTepakTuBHOE
yueOHoe rmocobue
"Harnsaaas
ounonorus"
OUOKO
fg.resh.edu.ru

CoiicTBa, knaccudukanys U GyHKIUN
0enkoB

POII SAKnacc
Q@yHKINOHATbHAS
IpPaMOTHOCTh
NHTepakTuBHOE
yuebHoe rnocobue
"Harnaguas
ouonorus"
®HNOKO
fg.resh.edu.ru




10

11

OpFaHI/ILICCKI/IC B€IICCTBA KJICTKHU —
YII€BOABL

OpFaHI/IquKI/Ie B€IICCTBA KJICTKHU —
JIMITU A bI

POII SAKnacc
OyHKIIMOHATbHAS
IrPaMOTHOCTh
HNutepaktuBHOE
ydyeOHOe mocodue
"Harnsanas
ounonorus"
OHUOKO
fg.resh.edu.ru

POII AKnacc
@yHKIMOHAIbHAA
IrPaMOTHOCTh
NHTepakTuBHOE
yaebHoe rmocodue
"Harnaguas
ouonorus"
OH1OKO
fg.resh.edu.ru

12

13

Hyxneunossie kucnorsl. JJHK u PHK.
JlaGopatopnas pabora «lccnenoBanue
HYKJIEMHOBBIX KHCJIOT, BBIJICIICHHBIX U3
KJIETOK Pa3InYHbIX OPTaHU3MOBY

Crpoenue u pynkuuu ATD. [pyrue
nykieosunrpudocharsr (HTD)

0.5

POII SAKnacc

O yHKIMOHATbHAs
IPaMOTHOCTh
NHTtepakTuBHOE
yuebHoe rnocobue
"Harnaguas
ouonorus"
OH1OKO
fg.resh.edu.ru

POIII AKiacc
@yHKIMOHAIbHAS




14

CexBenuponanue JJHK. Meroabt
TCHOMHUKH, TPAHCKPUTITOMHKH, IPOTCOMHUKHU

rPaMOTHOCTh
HNutepaktuBHOE
ydyeOHOe ocodue
"Harnaguas
ouonorus"
OHUOKO
fg.resh.edu.ru

POII AKnacc

O yHKIMOHAIbHAA
rpaMOTHOCTh
NHTepakTuBHOE
y4aeOHOe mocooue
"Harnsagnas
ouomorus"
OHUOKO
fg.resh.edu.ru

15

16

Metoab! CTpyKTypHOI OHOJIOTUU

Tunel KJIETOK. HpOKapI/IOTI/I‘leCKaH KJICTKa

POII SAKnacc
@yHKIMOHAIbHAS
IrPaMOTHOCTh
HNHTepakTuBHOE
yueOHOe mocodue
"Harnaguas
ouonorus"
OHUOKO
fg.resh.edu.ru
POII SAKnacc
DyHKIMOHAIbHAS
IPaMOTHOCTh
NHTepakTuBHOE




17

CrtpoeHue 3yKapHOTHUECKON KIIETKH.
[TpakTrueckas padota «3yueHue cBoiicTB
KIJIETOYHON MEeMOpaHbI»

0.5

ydebHoe rnocodue
"Harnaguas
ouonorus"
O®HUOKO
fg.resh.edu.ru

POII SAKnacc
OyHKIIMOHATbHAS
IrPaMOTHOCTh
HNuTepakTuBHOE
yueOHOoe rmocodue
"Harnsanas
ouonorus"
OH1OKO
fg.resh.edu.ru

18

[ToBepXHOCTHBIN anmnapar KIeTKH

POII AKnacc
QyHKIMOHAIbHAS
IrPaMOTHOCTh
NHTepakTuBHOE
yueOHoe rmocobue
"Harnaguas
ouosorus"
OH1OKO
fg.resh.edu.ru

19

OnHomMeMOpaHHBIE OPraHOUIBI KIETKH.
[IpakTruyeckas padora «3yuenue
JBUKEHUS LIUTOIUIA3MBI B PACTUTEIIBHBIX
KJIETKaxX»

0.5

POII AKnacc
DyHKIMOHATIbHAS
IPaMOTHOCTh
NHTtepakTuBHOE
yuebHoe rnocobue
"Harngaguas




ouosorus"
OUOKO
fg.resh.edu.ru

20

21

[ToyaBTOHOMHBIE OPraHOUIBI KIJIETKHU:
MUTOXOHIPHUH, MaacTu sl JlabopaTopHas
pabota «VccnenoBanue mia3mMonn3a u
JIETIIa3MOJIHM3a B PACTUTENBHBIX KIETKAX)

HememOpanHbie opraHon/Ibl KIETKU

0.5

POII SAKnacc
Q@yHKIMOHAIbHAS
IPaMOTHOCTh
HNutepaktuBHOE
yueOHOe rmocodue
"Harnaguas
ouonorus"
OH1OKO
fg.resh.edu.ru

POII AKnacc
DyHKIMOHAIbHAA
IPaMOTHOCTh
NHTepakTuBHOE
yueOHoe rmocobue
"Harnsagnas
ouomorus"
OHUOKO
fg.resh.edu.ru

22

Crpoenue u GyHKUIUH s11pa

POII AKnacc
QDyHKINOHAIbHAS
IrPaMOTHOCTh
HNHTepakTuBHOE
yuebHoe rnocobue
"Harnaguas

ounonorusa"
®UOKO




fg.resh.edu.ru

POII AKnacc
@yHKIMOHAIbHAS
IrPaMOTHOCTh
CpaBHUTENIbHAS XapaKTEPUCTHKA KIETOK
NHTepakTuBHOE
sykapuot. Jlaboparopnas pabota
23 0.5 y4aeOHOe mocodue
«3yueHune cTpOCHUS KIIETOK Pa3sIuIHBIX g
Harnannas
OpPraHU3MOB» "
ouonorus
OH1OKO
fg.resh.edu.ru
POII SAKnacc
O yHKIMOHAIbHAA
AcCCUMWISIIIAS U TUCCUMMIISLIUS — JBE
IrPaMOTHOCTh
CTOpOHBI MeTabonu3ma. Tumsl oOMeHa
HNuTepakTuBHOE
BemecTB. JlabopaTopHas padora
24 5 yueOHOe mocodue
«M3yueHne KaTaTMTUYECKOW aKTUBHOCTH ’
Harnsgnas
(dhepMeHTOB (Ha MpUMeEpe aMUJIa3bl UITH "
) ounoorust
KaTaja3bl)»
®H1OKO
fg.resh.edu.ru
POII AKnacc
@yHKIMOHAIbHAS
DepMEHTAaTUBHBIN XapaKTep peaKImil TPaMOTHOCTB
KJIETOYHOTO MeTabonu3ma. JlabopaTopHas NHuTepakTuBHOE
25 pabora «M3y4yeHne pepMeHTaTHBHOTO 0.5 yaeOHoe rmocoone
paciierieHust epoKcuia BOJA0poa B "Harnsanas
PACTHTENBHBIX U )KUBOTHBIX KJIETKAX) ouonorus"
®H1OKO
fg.resh.edu.ru
26 benku-akTuBaTOpH! M OEIKU-UHTUOUTOPHI POIII SAKnace




27

ABTOTpOGHBIN THIT 0OMEHA BEIIECTB

QyHKIMOHAIbHAS
IrPaMOTHOCTh
HNutepaktuBHOE
y4yeOHOe ocodue
"Harnaguas
ounonorus"
OHUOKO
fg.resh.edu.ru

POII AKnacc
DyHKIMOHAIbHAA
IrPaMOTHOCTh
NHTtepakTuBHOE
yaebHoe rnmocodue
"Harnsagnas
ouomorus"
OUOKO
fg.resh.edu.ru

28

29

dorocunres

XemocunTes. JlabopaTopHas pabora
«CpaBHeHHe npolieccoB (poTocuHTE3a U
XEMOCHHTE3a

0.5

POII SAKnacc
QyHKIMOHAIbHAS
IpPaMOTHOCTh
HNHTepakTuBHOE
yuebHoe rnocobue
"Harnaguas
ouonorus"
OH1OKO
fg.resh.edu.ru

POIII SIKnacce
O yHKIMOHATIbHAS
rpaMOTHOCTh




30

AHarpobHbIe opranu3Mbl. Buabl 6pokeHusl.

Jlaboparopuas pabota «CpaBHEeHHE
MIPOIIECCOB OPOKEHUS M JBIXaAHUS

NHTtepakTuBHOE
y4yeOHOe mocodue
"Harnaguas
o6uonorus"
OH1OKO
fg.resh.edu.ru

POIII AKnace

D yHKIMOHAIbHAsA
IPaMOTHOCTh
HNHTepakTuBHOE
y4aeOHOe mocooue
"Harnsaaas
ouonorus"
OHUOKO
fg.resh.edu.ru

31

32

AspoOHBIE OpraHU3MbI. JTaIbl
SHEPreTHYecKoro ooMeHa

DHeprust MEMOPaHHOTO I'PaUeHTa
npoToHoB. Cunte3 AT®: pabora
npoToHHON AT®-cuHTa3bI

POII SAKnacc
@yHKIMOHAIbHAS
I'PaMOTHOCTh
NHTepakTuBHOE
yueOHOe mocodue
"Harnaguas
ouonorus"
®H1OKO
fg.resh.edu.ru

POII AKnacc
DyHKIMOHATIbHAS
IPaMOTHOCTh
NHTtepakTuBHOE
ydyeOHoe ocodune




"Harnsagnas
ounonorus"
®HUOKO
fg.resh.edu.ru

33

34

Peakuuu MAaTpUYIHOI'O CHHTC3a

Tpanckpunuus — Marpuunbiii cuaTe3 PHK

1

POII SAKnacc
@yHKIMOHAIbHAS
IPaMOTHOCTh
HNuTepakTuBHOE
yueOHOoe rmocodue
"Harnaguas
ouonorus"
OH1OKO
fg.resh.edu.ru

POII AKnacc

D yHKIMOHAIbHAs
IPaMOTHOCTh
NHTepakTuBHOE
yueOHoe rmocobue
"Harnsagaas
ouomorus"
OHUOKO
fg.resh.edu.ru

35

Tpancnsuus u e€ srarbl

POII AKnacc
Q@yHKIMOHAIbHAS
IPaMOTHOCTh
WNHTepakTuBHOE
yuebHoe rnocobue
"Harnaguas
ouonorus"




®UOKO
fg.resh.edu.ru

36

37

38

39

KoaupoBanue amuaOKHCIOT. PoItb
prubocoM B OMOCHHTE3E OeKa

Opranu3zanus reHoMa y IpokapuoT 1
9YKapuoT

MounekynsipHble MEXaHU3MBI SKCIIPECCUH
T€HOB y 3yKapHOT

Bupycel — BHeks1eTOUHBIE (POPMBI KU3HU U

0.5

POII SAKnacc
@yHKIMOHAIbHAS
I'PaMOTHOCTh
NHTepakTuBHOE
y4yeOHOe ocodue
"Harnaguas
ouonorus"
OH1OKO
fg.resh.edu.ru

POIII AKnace
DyHKIMOHAIbHAsA
rpaMOTHOCTh
HNHTepakTuBHOE
yueOHoe rmocobue
"Harnsaaas
ounomnorus" ®UOKO
fg.resh.edu.ru

POIII AKnace
DyHKIMOHATbHAs
IPaMOTHOCTh
WNHTrepakTuBHOE
yueOHoe rmocobue
"Harnagnas
ouomorusa" ®M1OKO
fg.resh.edu.ru

POII SKmace




obnuratHele napa3uTel. [IpakTuueckas
pabota «Co3ianue MoJenu BUpycay»

@yHKIMOHAIbHAS
IrPaMOTHOCTh
NutepaktuBHOE
ydyeOHOe mocodue
"Harnaguas
ouonorus" ®HOKO
fg.resh.edu.ru

40

BI/Ip}ICHHe 3a0071eBaHus YCJIOBCKaA,
JKHNBOTHBIX, paCTeHI/Iﬁ

POII SAKnacc
QyHKIMOHAIbHAA
I'PaMOTHOCTh
HNuTepakTuBHOE
yueOHOe rmocodue
"Harnaguas
ouonorus" ®HOKO
fg.resh.edu.ru

41

HanorexHomoruu B OMOJIOTHH U MCIUIIMHEC

POII SAKnacc
QyHKIMOHAIbHAS
IPaMOTHOCTh
WNHTrepakTBHOE
yuebHoe rnocobue
"Harnaguas
ounomnorus" ®UOKO
fg.resh.edu.ru

42

JKW3HEHHbIN [IUKIT KIETKA

POIII AKnacc

D yHKIMOHATIbHAS
rPaMOTHOCTh
NHTrepakTuBHOE




y4ueOHOe mocodue
"Harnsaguas
ounonorus" ®MOKO
fg.resh.edu.ru

43

Marpuunsii cuares JJHK

POIII AKnace
OyHKIMOHAIbHAS
IrPaMOTHOCTh
NHTepakTuBHOE
y4aeOHOe mocooue
"Harnaguas
6uonorus" ®HUOKO
fg.resh.edu.ru

44

Xpomocomel. JITaboparopHast pabota
«3y4ueHne XxpoMOCOM Ha FTOTOBBIX
MUKpOTIpeIriapaTax»

0.5

POII SAKnacc
@yHKIMOHAIbHAS
IrPaMOTHOCTh
NHTepakTuBHOE
y4yeOHOe ocodune
"Harnaguas
ouonorus" ®HUOKO
fg.resh.edu.ru

45

Jlenenaune KIeTKU — MHUTO3

POII AKnacc
QDyHKIMOHAIbHAS
IpPaMOTHOCTh
NHTepakTuBHOE
yueOHOe mocodue

"Harnaguas
ouonorusa" ®UOKO




46

47

48

49

Tunsl kneTok. Kapuokunes u HIUTOKUHES.
JlabopaTopHas pabora «Habmronenue
MHUTO3a B KJI€TKaX KOHYMKA KOpellKa JTyKa
(Ha roTOBBIX MUKpOIIpenapaTax)»

PGFYJ'I}II_II/ISI KU3HCHHOI'O IMKJIa KJIICTOK

OpFaHI/ISM KaK €I1MHOC IICJI0C

Txanu pacrenuii. JlaboparopHas padora
«M3ydyeHue TkaHel paCTCHUN»

0.5

0.5

fg.resh.edu.ru

POII AKnacc
OyHKIIMOHATbHAS
IrPaMOTHOCTh
NutepaktuBHOE
yaebHoe rnocodue
"Harnsanas
ouonorus" ®HOKO
fg.resh.edu.ru

POII AKnacc
DyHKIMOHAIbHAsA
rpaMOTHOCTh
NHTepakTuBHOE
yueOHoe rmocobue
"Harnsaguas
ouonorus" ®MOKO
fg.resh.edu.ru

POIII AKnace
DyHKIMOHATbHAs
IPaMOTHOCTh
NHTepakTuBHOE
yueOHoe rmocobue
"Harnagnas
ouomorusa" ®MIOKO
fg.resh.edu.ru

POIII AAKnacc
OyHKIMOHAIbHAS




IrPaMOTHOCTh
NutepaktuBHOE
y4yeOHOe ocodune
"Harnaguas
ouonorus" ®UOKO
fg.resh.edu.ru

50

TkaHU >KUBOTHBIX U YeJIOBEKA.
Jlaboparopuas pabora «/3ydeHne TkaHeu
YKUBOTHBIX)»

0.5

POII SAKnacc
QyHKIMOHAIbHAA
IrPaMOTHOCTh
HNuTepakTuBHOE
yueOHOe rmocodue
"Harnaguas
6uonorus" ®HUOKO
fg.resh.edu.ru

51

Opransl. CucreMsl opranos. JlaboparopHas
pabota «M3yueHue opraHoB [[BETKOBOTO
pacTeHus»

0.5

POII SAKnacc
@yHKIMOHAIbHAS
IrPaMOTHOCTh
HNHTrepakTuBHOE
yuebHoe rnocobue
"Harnaguas
ouonorus" ®HOKO
fg.resh.edu.ru

52

Onopa TCJIa OPpraHu3MOB

POII AKnacc
QDyHKIMOHAIbHAS
I'PaMOTHOCTh
NHTrepakTuBHOE
yuebHoe rnocobue




53

54

JIBr>KEeHHE OpPraHu3MOB

[Intanue oprann3zMoB

"Harnaguas
ounonorus" ®PMOKO
fg.resh.edu.ru

POII AKnacc
OyHKIIMOHATbHAS
IrPaMOTHOCTh
NHTepakTuBHOE
yaebHoe rmocodue
"Harnsanas
6uonorus" ®HUOKO
fg.resh.edu.ru

POII AKnacc
QyHKIMOHAIbHASA
IrPaMOTHOCTh
NHTepakTuBHOE
yueOHoe rmocobue
"Harnsanas
ouonorus" ®UOKO
fg.resh.edu.ru

55

IInTanne MO3BOHOYHEIX JKHUBOTHEIX.
HnmeBapHTeanas{ CHUCTEMaA YCIIOBEKaA

POIII AKnacc
QDyHKIMOHAIbHAS
IPaMOTHOCTh
NHTepakTuBHOE
yueOHoe rmocobue
"Harnaguas
ouonorus" ®HUOKO
fg.resh.edu.ru




56

57

58

59

HLIX&HI/IC OpraHu3MoB

HBIX&HI/IC IIO3BOHOYHBIX )XMBOTHBIX M
YCJIIOBCKaA

TpchnopT BCIICCTB Yy OpraHu3MOB

KpOBeHOCHaH CHUCTEMA ITO3BOHOYHBIX
JKHMBOTHBIX U YCJIIOBCKA

POII SAKnacc
OyHKIIMOHATbHAS
IrPaMOTHOCTh
NutepaktuBHOE
y4yeOHOe ocodue
"Harnsanas
ouonorus" ®HOKO
fg.resh.edu.ru

POII SAKnacc
DyHKIMOHAIbHAs
IPaMOTHOCTh
HNHTepakTuBHOE
yueOHOe rmocodue
"Harnsaaas
ounonorus" ®UOKO
fg.resh.edu.ru

POII SAKnacc
DyHKIMOHATbHAs
IrPaMOTHOCTh
HNHTepakTuBHOE
yuebHoe rnocobue
"Harnagnas
ounonorus" ®UOKO
fg.resh.edu.ru

POIII SIKnacce
D yHKIMOHATIbHAS
rPaMOTHOCTh




NHTrepakTuBHOE
y4yeOHOe mocodune
"Harnaguas
ounomorus" ®UOKO
fg.resh.edu.ru

60

Brinenenue y opranu3smoB

POIII SAKnacc
Q@yHKIMOHAIbHAA
IPaMOTHOCTh
NHTtepakTuBHOE
yueOHOe rmocodue
"Harnaguas
6uonorus" ®HUOKO
fg.resh.edu.ru

61

3amuTa y OopraHu3MoB

POII SAKnacc
QyHKIMOHAIbHAS
IrPaMOTHOCTh
NHTepakTuBHOE
yueOHOe mocodue
"Harnaguas
ouonorus" ®HUOKO
fg.resh.edu.ru

62

NMMyHHas cuctema 4enoBeka

POII SAKnacc
QDyHKIMOHAIbHAS
IPaMOTHOCTh
HNHTepakTuBHOE
yueOHOe mocodue
"Harnaguas




63

64

65

66

Pa3znpaxkxuMocTh U peryisius y
OpraHU3MOB

I'ymopanbHast perynsinus 1 9HI0KpUHHAs
CHCTEMa KUBOTHBIX U YeJIOBEKa

®opMBbI pa3MHOXKEHHS OPTaHU3MOB

ITonoBoe pa3zMHOXkEHUE

ouonorus" ®MOKO
fg.resh.edu.ru

POII AKnacc
OyHKIIMOHATbHAS
IrPaMOTHOCTh
NHTepakTuBHOE
yaebHoe rmocodue
"Harnsanas
ouonorus" ®HOKO
fg.resh.edu.ru

POII AKnacc
DyHKIMOHAIbHAsA
IrPaMOTHOCTh
NHTepakTuBHOE
yueOHoe rmocobue
"Harnsaguas
ouonorus" ®MOKO
fg.resh.edu.ru

POUI AKnacc
DyHKIMOHATIbHAS
IrPaMOTHOCTh
NHTepakTuBHOE
yueOHoe rmocobue
"Harnagnas
ouomorus" ®PUOKO
fg.resh.edu.ru

POII SKmace




@yHKIMOHAIbHAS
IrPaMOTHOCTh
NutepaktuBHOE
ydyeOHOe mocodue
"Harnaguas
ouonorus" ®HOKO
fg.resh.edu.ru

67

Meiios

POII SAKnacc
QyHKIMOHAIbHAA
I'PaMOTHOCTh
HNuTepakTuBHOE
yueOHOe rmocodue
"Harnaguas
ouonorus" ®HOKO
fg.resh.edu.ru

68

I'amerorenes. O6pa3oBaHue U pa3BUTHE
MOJIOBBIX KJIeTOK. JIabopaTopHas pabora
«M3ydyeHue cTpoeHHs MOJOBBIX KJIETOK Ha
TOTOBBIX MUKpOIpEenapaTax»»

0.5

POII SAKnacc
QyHKIMOHAIbHAS
IPaMOTHOCTh
WNHTrepakTBHOE
yuebHoe rnocobue
"Harnaguas
ounomnorus" ®UOKO
fg.resh.edu.ru

69

I/IH,[[I/IBI/II[yaJ'IBHOC Pa3sBUTHUC OPraHU3MOB —
OHTOI'CHE3

POIII AKnacc

D yHKIMOHATIbHAS
rPaMOTHOCTh
NHTrepakTuBHOE




yaebHoe rnocobue
"Harnsaguas
ounonorus" ®MOKO
fg.resh.edu.ru

70

3akJajKa OpraHoB U TKaHEH u3
3apOJAbIIICBLIX JIUCTKOB

POII AKnacc
@yHKIMOHAIbHAS
IPaMOTHOCTh
NHTepakTuBHOE
yaebHoe rmocodue
"Harnaguas
6uonorus" ®HUOKO
fg.resh.edu.ru

71

Poct u pa3Butue xxuBoTHbIX. JlabopaTopHas
pabota «BpIsiBIeHHE TPU3HAKOB CXOJICTBA
3ap0)11,1mel?1 IIO3BOHOYHBIX )XUBOTHBIX)

0.5

POII SAKnacc
@yHKIMOHAIbHAS
IrPaMOTHOCTh
NHTepakTuBHOE
yueOHoe rmocobue
"Harnaguas
ouonorus" ®HUOKO
fg.resh.edu.ru

72

PasMHOkeHME U pa3BUTHE PACTEHMUIA.
JlabopaTtopHas pabota «CTpoeHHE OPraHOB
Pa3MHOXEHHUS BBICIIMX PACTEHUI

0.5

POII AKnacc
QDyHKIMOHAIbHAS
IrPaMOTHOCTh
NHTepakTuBHOE
yuebHoe rnocobue
"Harnaguas
ouonorus" ®HUOKO




73

74

75

76

I/ICTOpI/Iﬂ CTaHOBJICHUA U PAa3BUTUA
I'CHCTUKH KaK HAayKH

OCHOBHbBIE TIOHATHS U CUMBOJIbI T€HETUKH.
JlaGopatopHas pabota «lpo3oduna kak
00BEKT T€HETUYECKUX HCCIIEJOBAHUI

3aKOHOMEPHOCTH HACIIEN0BaHUS
MpU3HAKOB. MOHOTHOpUIHOE
ckpeuBanue. [Ipaktuueckas pabota
"N3yuyeHue pe3ynbTaToB MOHOTHUOPUIHOTO
CKPEIIMBAHUS Y IPO30QUIIBI"

[{uTomornyeckue OCHOBBI MOHOTHOPUIHOTO
CKpEILIMBaHUS

0.5

0.5

fg.resh.edu.ru

POII AKnacc
OyHKIIMOHATbHAS
IrPaMOTHOCTh
HNutepakTuBHOE
yaebHoe rnocodue
"Harnsanas
ouonorus" ®HOKO
fg.resh.edu.ru

POII AKnacc
DyHKIMOHAIbHAsA
rpaMOTHOCTh
NHTepakTuBHOE
yueOHoe rmocobue
"Harnsaguas
ouonorus" ®MOKO
fg.resh.edu.ru

POIII AKnace
DyHKIMOHATbHAs
IPaMOTHOCTh
NHTepakTuBHOE
yueOHoe rmocobue
"Harnagnas
ouomorusa" ®MIOKO
fg.resh.edu.ru

POIII AAKnacc
OyHKIMOHAIbHAS




IrPaMOTHOCTh
NutepaktuBHOE
y4yeOHOe ocodune
"Harnaguas
ouonorus" ®UOKO
fg.resh.edu.ru

77

Anamsupyroniee ckpeuuBanue. Hermonnoe
JOMUHUPOBaHUE

POII SAKnacc
QyHKIMOHAIbHAA
IrPaMOTHOCTh
HNuTepakTuBHOE
yueOHOe rmocodue
"Harnaguas
6uonorus" ®HUOKO
fg.resh.edu.ru

78

JlurnbpuiHoe cKperyBaHue.
[IpakTuueckas pabora «M13yuenune
Pe3yJIbTaTOB TUTHOPUHOTO CKpPEIIUBAHUS
y Jp030(QHITBD»

0.5

POII SAKnacc
@yHKIMOHAIbHAS
IrPaMOTHOCTh
HNHTrepakTuBHOE
yueOHOe mocodue
"Harnaguas
ouonorus" ®UOKO
fg.resh.edu.ru

79

[{uTonornyeckre OCHOBBI TUTHOPUTHOTO
CKpEILLIMBaHUS

POII AKnacc
QDyHKIMOHAIbHAS
I'PaMOTHOCTh
NHTrepakTuBHOE
yueOHOe mocodue




80

81

CHGHH@HHOG HacCJICJOBAHUC IIPU3HAKOB

XpOMOCOMHasi TEOpUS HACIIEACTBEHHOCTH

"Harnaguas
ounonorus" ®PMOKO
fg.resh.edu.ru

POII AKnacc
OyHKIIMOHATbHAS
IrPaMOTHOCTh
NHTepakTuBHOE
yaebHoe rmocodue
"Harnsanas
6uonorus" ®HUOKO
fg.resh.edu.ru

POII AKnacc
QyHKIMOHAIbHASA
IrPaMOTHOCTh
NHTepakTuBHOE
yueOHoe rmocobue
"Harnsanas
ouonorus" ®UOKO
fg.resh.edu.ru

82

T'enetuka momna

POIII AKnacc
QDyHKIMOHAIbHAS
IPaMOTHOCTh
NHTepakTuBHOE
yueOHoe rmocobue
"Harnaguas
ouonorus" ®HUOKO
fg.resh.edu.ru




83

84

85

86

I'enoTnn kak LOEJIIOCTHas1 CUCTEMA

I'enernueckuii KOHTPOJIb Pa3BUTHUA
paCTeHHﬁ, JKHNBOTHBIX M YCJIOBCKA

N3MeHunBOCTh NpH3HaKoB. Buabl
U3MEHYUBOCTH

MOI[I/I(bI/IKaI_II/IOHHaH HN3MCHYHUBOCTDH

POII SAKnacc
OyHKIIMOHATbHAS
IrPaMOTHOCTh
NutepaktuBHOE
y4yeOHOe ocodue
"Harnsanas
ouonorus" ®HOKO
fg.resh.edu.ru

POII SAKnacc
DyHKIMOHAIbHAs
IPaMOTHOCTh
HNHTepakTuBHOE
yueOHOe rmocodue
"Harnsaaas
ounonorus" ®UOKO
fg.resh.edu.ru

POII SAKnacc
DyHKIMOHATbHAs
IPaMOTHOCTh
HNHTepakTuBHOE
yueOHOe mocodue
"Harnagnas
ouonorus" ®MOKO
fg.resh.edu.ru

POIII SIKnacce
D yHKIMOHATIbHAS
rPaMOTHOCTh




NHTrepakTuBHOE
y4yeOHOe mocodune
"Harnaguas
ounomorus" ®UOKO
fg.resh.edu.ru

BapuanvoHHbI psa U BapUallMOHHAS
kpuBas. JlabopaTopHas pabora
«HccnenoBanre 3aKOHOMEPHOCTEN

POIII AKiacc
Q@yHKIMOHAIbHAA
IPaMOTHOCTh
NHTtepakTuBHOE

87 . 0.5
MO (DUKAITIOHHON H3MEHUNBOCTH. yueGHoe nocodue
n
[TocTpoeHue BapuallOHHOTO psiia U Harnsnas
n
BapHallMOHHON KPUBON» Guonorus” ®UOKO
fg.resh.edu.ru
POII SIKace
QyHKIMOHAIbHAS
rPaMOTHOCTh
88 I'enoTunnyeckas U3MEHYNBOCTb. VHTepakTHBHOE
KomOuHaTuBHAS N3MEHYUBOCTH yueGHoe nocodue
"Harnaguas
ouonorusa" ®UOKO
fg.resh.edu.ru
POIII SKnace
MyTanroHHas U3MEHUYUBOCT. OyHKIIMOHATbHAS
89 [TpakTrueckas padota «MyTanuu y 05 TPaMOTHOCTB
Ipo30¢uiIbl (Ha TOTOBBIX ' WNurepakTuBHOE

MHUKpOIpernapaTax)»

ydebHoe rnocobue
"Harnaguas




90

91

92

93

3aKOHOMCpHOCTI/I MYTallUOHHOI'O ITpomecca.

ONUreHeTHKa U SIUIeHOMHUKA

I'enetnka yenoseka. [IpakTuueckas pabora
«CocTaBiieHHEe U aHaJIU3 POJIOCIOBHOM»

MeTtoasl MEIUIIMHCKON TEHETUKU

3HadecHUE MCHHHHHCKOﬁ T'CHCTHUKHU B

0.5

ouonorus" ®MOKO
fg.resh.edu.ru

POII AKnacc
OyHKIIMOHATbHAS
IrPaMOTHOCTh
NHTepakTuBHOE
yaebHoe rmocodue
"Harnsanas
ouonorus" ®HOKO
fg.resh.edu.ru

POII AKnacc
DyHKIMOHAIbHAsA
IrPaMOTHOCTh
NHTepakTuBHOE
yueOHoe rmocobue
"Harnsaguas
ouonorus" ®MOKO
fg.resh.edu.ru

POUI AKnacc
DyHKIMOHATIbHAS
IrPaMOTHOCTh
NHTepakTuBHOE
yueOHoe rmocobue
"Harnagnas
ouomorus" ®PUOKO
fg.resh.edu.ru

POII SKmace




NpeaAOTBPAIICHNUU U JICHCHUU I'CHCTHUYCCKUX
3a00/IeBaHNH YEeI0BEKa

@yHKIMOHAIbHAS
IrPaMOTHOCTh
NutepaktuBHOE
ydyeOHOe mocodue
"Harnaguas
ouonorus" ®HOKO
fg.resh.edu.ru

POIII AKiacc
QyHKIMOHAIbHAA
OCHOBHBIE TIOHSTHUS CEIEKIIUH. TPaMOTHOCTE
JlaGopatopHnas pabora «/3yueHue copToB MuTepakTuBHOE
94 o 0.5 yueOHOe rmocodue
KyJIbTYPHBIX PAaCT€HHUH U MOPOA JOMAIIHUX
n
AKHUBOTHBIX)» Harnspnas
ouonorusa" ®MOKO
fg.resh.edu.ru
POIII AKinacc
QyHKIMOHAIbHAS
rpaMOTHOCTh
Mertoas! ceneKIMOHHON paboTHI. MHTepaKkTHBHOE
95 JIaboparopHas pabora «M3ydenne MeTon0B 0.5 y4aeGHOe mocoe
CENEKIIUU PaCTEHHI» "Harnsaaas
ouonorus" ®HUOKO
fg.resh.edu.ru
. POIII AKiacc
JloCTH KEHUSI CENeKITNH PACTEHUH 1
D yHKIMOHATIbHAS
96 *HUBOTHBIX. [IpakTHyeckas pabora
rpaMOTHOCTh

«IIpuBuBKa pacTeHUID»

NHTrepakTuBHOE




yaebHoe rnocobue
"Harnsaguas
ounonorus" ®MOKO
fg.resh.edu.ru

97

CoxpaHeHue, U3y4eHHEe U UCTI0JIb30BaHUE
TFE€HETUYECKUX PECYPCOB

POII AKnacc
@yHKIMOHAIbHAS
IPaMOTHOCTh
NHTepakTuBHOE
yaebHoe rmocodue
"Harnaguas
6uonorus" ®HUOKO
fg.resh.edu.ru

98

buoTexHosiorus kak Hayka u OTpacib
npousBojcTBa. [IpakTrueckas pabora
«M3yueHne 00bEKTOB OMOTEXHOIOTUI

0.5

POII SAKnacc
@yHKIMOHAIbHAS
IrPaMOTHOCTh
NHTepakTuBHOE
yueOHoe rmocobue
"Harnaguas
ouonorus" ®HUOKO
fg.resh.edu.ru

99

OCHOBHBIE HANPABJICHHUS CHHTETUICCKON
OUuOJIOTUH

POII AKnacc
QDyHKIMOHAIbHAS
IrPaMOTHOCTh
NHTepakTuBHOE
yuebHoe rnocobue

"Harnaguas
ouonorusa" ®UOKO




100

101

102

XpOMOCOMHaSI W I'CHHAasA UWHXXCHEPUA

MeaunuHcKue OMOTEXHOJIOT U

PesepsHblii ypok. IloBTopenue,
000011IeHHEe, CUCTEMATH3aI1s 3SHAHNUH

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102

13.5

fg.resh.edu.ru

POII AKnacc
OyHKIIMOHATbHAS
IrPaMOTHOCTh
NutepaktuBHOE
yaebHoe rnocodue
"Harnsanas
ouonorus" ®HOKO
fg.resh.edu.ru

POII AKnacc
DyHKIMOHAIbHAsA
rpaMOTHOCTh
NHTepakTuBHOE
yueOHoe rmocobue
"Harnsaguas
ouonorus" ®MOKO
fg.resh.edu.ru

POIII AKnace
DyHKIMOHATbHAs
IPaMOTHOCTh
NHTepakTuBHOE
yueOHoe rmocobue
"Harnagnas
ouomorusa" ®MIOKO
fg.resh.edu.ru




11 KJIACC

Ne
n/
n

Tema ypoka

KoanuecTBo 4acoB

KoHnTtpoJsb
HbIE
padoThI

Bce
ro

IIpakTHyec
KHe
padoThI

Jara
H3y4eH
U

JJIeKTPOHHbIE
uudgposbie
o0pa3oBarteib
HbIe pecypchl

OBOJIOIHMOHHAS
Teopus Y.
JapBuHa

JIBIOKYIIIME CHIIBI
SBOJIIOLIUU BHUJIOB
o Y. /lapuny
boproa 3a
CYILIECTBOBaHHUE,
€CTECTBEHHBIN 1
HCKYCCTBEHHBIN
otbop

dopMupoBaHuE
CHHTETHYECKON
TEOPHUH
SBOJIIOLUN

Drarnbl
3BOJIOLUOHHOTO
npoiiecca:
MHUKPOIBOTIOIUS
"
MaKpOIBOTIOIUS
[onmynauus —
37eMEHTapHast
eAMHUIA
9BOJTIOLIUA
3akoH
TE€HETUYECKOTO
paBHOBecus Jx.
Xapau, B.
Baitn6epra.
JlaGoparopHas
paborta
«BpIsBIEHUE
U3MEHYUBOCTH Y
oco0eit ofHOTO
BHUIa»

0.5




DnemMeHTapHbIE
(hakTopsI 1
IBOJIIOIIH

D ekt

OCHOBATEJIAL.
D ekt 1
OYTBUIOYHOTO

TOPJIBIIIKA

10

Murpanuu.

W3omsmmu

ITOITYJIALIMIN: 1
reorpaduyeckas,
Oouooruyeckas

11

EcrecTBeHHbIi
oTbop —
HAIMPABJIS IO 1

bhakTop
IBOJIIOIIH

12

13

14

[TonoBoii oT60p 1

[IpucnocobaenHo
CTh OPTaHU3MOB
KaK pe3yJbTar
MUKPOIBOJIOIHIH.
JlaboparopHnast
paborta 1
«3yuenne
apomMop(h030B 1
UanoananTaui y
pacTeHui u
KUBOTHBIX)»
ITpumepsl
pUCIIOCOOTIeHUN
y OpraHHU3MOB:
Mopdonoruuecku
e,
(bU3MOTIOTHYECKHT
e, 1
OMOXMMHUYECKHE,
MTOBEJICHUECKHE.
JlaGopaTopHas
pabota
«[IpucnocobneHu
sl OPTraHU3MOB H

0.5

0.5




ux
OTHOCHUTEJIbHAS
1eaecoo0pa3HoCT
b»

15

16

Bun, ero
KpUTEPHH U
CTPYKTYpa.
JlaGopaTopHas
paborta
«CpaBHeHue
BHJIOB T10
MOP(OIOTHIECKO
My KPHTEPHIO)

CrpykTypa Buzaa

0.5

17

Bunoo6pa3oBanu
€ KaK pe3yJbTar
MHKPO3BOJTIOIHH

18

CBs13b
MHUKPO3BOJIIOIIUU
u
SIIUAEMHUOJIOTHHI

19

Makpo3Bosronus.
[TaneonTONOTHYE
CKHE METO/IBI
H3y4YEHUs
9BOJTIOLIUA

20

buoreorpaguuec
KHNE METOAbI
H3y4ECHUS
HBOJIIOIIH

21

OMOpHOTOTHYECcK
ue
CPaBHUTEIHLHO-
MOP(OJIOTHIECKU
€ METO/IBI
U3yYCHUS
IBOJIIOIUH

22

MonekysgpHo-
FeHETUYECKHE,
OMOXUMHYECKHUE

u
MaTeMaTUYCCKHUE
METO/bl U3yUYEHUS




9BOJJOINH

23

24

25

26

27

OO6mmue
3aKOHOMEPHOCTH 1
3BOJTIOLIUU

AnantuBHas

paauanus.
HepasHomepHocT 1
b TEMIIOB

IBOJTIOIIAH

Hayunble
TUIOTE3bI
MIPOUCXOXKIACHUS
KU3HH Ha 3emMIie

Jlonayunble
IIPEJICTaBICHUS O
3apOKACHUHU
KU3HU

OCHOBHBIE 3TaIlbI
HEOpPraHUYECKOn 1
HBOJIIOLIMH

28

T'umoressl
3apOXKICHUS 1
JKU3HU

29

30

31

Ucropus 3emnu u
METOJBI €€
W3yYCHUSI.
JlaboparopHnast
pabota
«M3yuenue u 1
OIHCaHHe
HCKOTIaeMBbIX
OCTaTKOB
JPEBHUX
OpPraHU3MOB»

Hauanbubie
3TaIlbl
OpraHnu4ecKou
SBOJIOINHU

OBOITIOLINA
JYKapuoT

0.5

32

OCHOBHBIE dTaIbI
JBOJOLIUU

0.5




33

34

pPacTUTENBHOTO
Mupa.
[IpakTuueckas
paborta
«3yuenue
ocoOeHHOCTeH
CTpOEHUS
pacTeHui pa3HbIX
OTJIEJIOB»

OCHOBHBIE 3TaIbI
9BOJJIOINH
JKMBOTHOI'O MHpa

OBOIIOLUS
KUBOTHBIX.
[IpakTrueckas
pabora
«3yuenue
ocoOeHHOCTEeH
CTpOEHUS
MMO3BOHOYHBIX
KUBOTHBIX»

0.5

35

Pa3Butue xusnn
Ha 3emJie 1o 3paM
U TIeproiaM

36

MaccoBsie
BbIMUPaHUA —
JKOJIOTHYECKHE
KPHU3HUCHI
MPOILIOrO

37

38

39

40

CoBpeMeHHbIN
9KOJIOTHYCCKHIA
KpHU3HC, €T0
0COOCHHOCTH

CoBpeMeHHas
cucTema
OpPraHHYECKOTO
MIPOIILIOTO
OcHoOBHBIE
CUCTeMaTUYEeCKUE
TPYIIIBI
OpraHu3MoOB

AHTpOmosnorus
— HayKa o




YCIOBCKC

41

42

43

44

45

PasButue
IIPEACTABICHUH O
MIPOUCXOXKICHUU
YyeoBeKa

Mecto yenoBeka
B CHCTEME
OpPraHUYECKOTO
MUpa.
JlaGopatopnas
pabora
«M3yuenue 1
ocoOeHHOCTEH
CTPOCHHMSI CKelleTa
YeII0BEKa,
CBSI3aHHBIX C
MPSIMOXOKIICHHE
M»

JIBroKy1me cuiibl
aHTPONOTeHE3a

CooTtHonIeHHE
OMOJIOTUYECKUX U
COLIMAJIBHBIX 1
¢bakTopoB B
aHTPOTIOTEHE3e
OcHOBHBIE

cTaguu 1
aHTpoToreHe3a

0.5

46

TlanmeoreneTuka u
aJIeOr€HOMHUKA

47

48

OBOIONHAS
COBPEMEHHOTO 1
yeJIoBeKa

Yenoseueckue
pachl.
IIpaxTrueckas
paborta
«3yuenne
JKOJIOTUYECKHUX
aganTanui
YEJIOBEKa»

0.5

49

Mexaucuumingaa 1




PHBIC MCTOJbI
AHTPOIIOJIOTuHr

50

o1

3apoxaeHue u
pazBuTHE 1
9KOJIOTUHU

Metonasl
9KOJIOTHH.
JlaGopaTopHnas
pabora
«3yuyenune
METOIOB
9KOJIOTMYECKUX
UCCIIeIOBAaHHI»

0.5

52

3HaueHUE
JKOJIOTHYECKUX
3HAHUN I
YyeJIOBeKa

53

54

55

DKOJIOTUYECKUE
(bakTopsI

AOGuoTHYecKue
¢dakropsl. CBer
Kak
3KOJIOTUYECKU I
(dakTop.
JlaGopaTtopHas 1
paborta
«BrisiBIeHNE
puUcrocobIeHui
OpPraHU3MOB K
BIIUSTHUIO CBETa»

AOnoTHYECKHE
(bakTophl.
Temmepatypa kak
JKOJIOTUYECKHI
¢axrop.
JlaboparopHnas
paborta
«BrigBienne
MPUCTIOCOOTICHUH
OpPraHU3MOB K
BIIMSTHUIO
TEMIIEPATYPhI»

0.5

0.5

56

AOnornyeckue 1

0.5




(bakTophI.
BnaxxHocTh Kak
9KOJIOTHYECKUI
(dakTop.
JlaGopaTtopHas
pabora
«AHATOMHUYECKHE
0COOEHHOCTHU
pacTeHui u3
Pa3HBIX MECT
o0UTaHUI»

57

58

59

Cpenbl oOuTaHus
OpraHu3MoOB
buonornueckue
PUTMBI
Knznennnie

hopmbI
OpPraHu3MOB

60

61

buornueckne
(bakTopsI

3HaueHue
OHMOTHYECKHUX
B3aUMOJICHCTBHIA
JUISE
CYIIIECTBOBAHHUS
OpPTraHHU3MOB B
cpene oOuTaHus

62

OKOJIOTUYECKHE
XapaKTePUCTHKH
MOTYJISIIUT

63

OCHOBHEBIE
MMOKa3aTeun
HOHYJ'ISIHI/II/IZ
YHCJIICHHOCTD,
IJIOTHOCTb,
BO3pacTHAsI U
I10JIOBas

CTPYKTypa

64

OcHOBHBIE
MMOKa3aTeun
MOMYJISIIH:
POXKIaeMOCTb,
IIPUPOCT, TEMII




pocra,
CMEPTHOCTb,
MUTpaIuu

65

DKoJornyecKas

CTPYKTypa
MOMYJISLUN

66

67

68

Jnnamuka
MOIYJISIUHUN U €€
peryusuus
Kpussie pocta
YHCICHHOCTH
MOy JIALIUH.
Kpussie
BBDKHBAHUS

DKoJioruueckas
HUIIIa BUJIA.
JlaGopaTopHas
pabora
«[IpucriocobneHu
sl CEMSIH PaCTEHHUU
K PacCeIeHUIO»

0.5

69

70

71

Bun xkak cucrema
OIS
3aKOHOMEPHOCTH
IOBEICHUS U

MU paLUi
YKMBOTHBIX
Coo011ecTBO
OpPraHU3MOB —
OHOIIEHO3

72

DKocucremMa Kak
OTKpBITas
cucremMa

73

Kpyrosopot
BEILIECTB U MTOTOK
DHEPIUH B
JKOCUCTEME

74

75

OCHOBHEBIE
moxasarejif
3KOCHUCTEMBI

DKOJIOTUYECKHE
MUPaAMU/IBI




76

N3menenus
COOOIIIECTB —
CYKIIECCUU

77

IIpuponusie
9KOCHCTEMBI.
DKOCHCTEMBI 03€p
U peK.
DKOCHCTEMBI
MOpEN U OKEaHOB

78

IIpuponusie
DKOCHUCTEMEL.
OKOCHCTEMBI
TYHJp, JIECOB,
CTenel, MyCThIHb

79

AHTpPONIOTE€HHBIE
9KOCHCTEMBI

80

Ypboskocucremsl
. [IpakTrueckas
pabora
«M3yuenue u
OIHCaHKE
ypOOIKOCHUCTEMBI

»

0.5

81

3aKOHOMEPHOCTH
(dhopMUpOBaHUS
OCHOBHEIX
B3auMMOJACHCTBUU
OpraHu3MOB B
9KOCHCTEMAX

82

MexaHu3mbl
BO3EHCTBUSA
3arps3HEHUI
pPa3HBIX TUIIOB Ha
cyOopraHu3MeHH
oM,
OpraHU3MEHHOM,
MOy JISIIHOHHOM
1 9KOCHCTEMHOM
YPOBHSIX

83

buocdepa —
oOuienyiaHeTapHa
s 000104Ka
3emun




84

VYuenue B. U.
Bepnanackoro o
ouocdepe

85

3aKOHOMEPHOCTH
CYILECTBOBaHHUs
o6uocdepsr

86

87

88

KpyrosopoTsl
BEIIECTB U
OMOTCOXMMHIYECK
1e TUKIIBI
30HAIBHOCTD
onocdepsl.
OcHoBHBIE
OMOMBI CyIIH

VY cTouuBOCTh
onocdepsl

89

OKOJIOTUYECKHE
KPHU3HCHI M HX
HIPUYHHBI

90

Bo3zneiictBue
YeJI0BEeKa Ha

ouochepy

91

92

AHTpOIIOreHHOE
BO3JICUCTBUE Ha
pacTUTENBHBIN 1
YKUBOTHBIN MU

OxpaHa npupoab!

93

94

95

OcHOBHBIE
TIPUHIIMIIBI
YCTOMYUBOIO
pa3BUTHUS
YyeJIoBeUeCTBa U
MIPUPOJIBI
PammmonannHoe
MIPUPOJIONOIIB30B
aHHe U
COXpaHEHHue
OHOJIOrTYECKOT0
pa3zHooOpaszus
3emin

O0006111EHIE IO
TEME




«Muxkpo3Boronu
AU e
pe3yJbTaThD

96

O0o01enue o
TeMe
«MaxkposBomronu
AU e
pe3yJbTaThD

97

O0o01enue o
TeMe
«IIpoucxoxnenue
U Pa3BUTHE
KU3HU Ha 3emie»

98

O0o0menue o
TeMe
«IIpoucxoxnenue
YeJI0BEKa —
AHTPOIIOTEHE3

99

O06o00611eHuE 110
TeMe «DKOJIOTHSA
— HayKa o
B3aMMOOTHOIIIEHHU
SIX OPTaHU3MOBY»

100

O06001meHue o
TeMe
«Opranusmsl u
cpena oOuTaHUsD)

101

O06001menue mo
TeMe « DKOJIOTHS
BHUJIOB U
TIOITYJISALIAI

102

O06001enue no
teme «buocdepa
— rino0ajabHas
9KOCHUCTEMA)

OBILIEE
KOJIMYECTBO
YACOB T10
[TIPOTPAMME

102

7.5
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