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MOSACHUTEJBHASA 3AIINCKA

[Iporpamma mo yueOHOMY mipeamery "buonorus" (mamee - Owomorus) Ha
ypOBHE cpenHero oluiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit deneparumy,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

YuaeOuslii npeamer «buonorus» yray6nénnoro ypoBHs uszydenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB IMpeAMETHOU obnactu «EcTtecTBeHHO-
HayuHble mpeameTb». CormacHo mnonoxenusMm DPIOC COO npoduiibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriIyOJEHHOM YPOBHE, SIBISIOTCA CIIOCOOOM
mupdepeHnmanmu  00ydeHUST Ha YPOBHE CpeAHEro oO0Iero oOpa3oBaHUS U
MPU3BAaHbl O0ECMEUUTh MPEEMCTBEHHOCTh MEXIYy OCHOBHBIM OOIIUM, CpPEeIHUM
o01mMM, cpeHUM MpodheCcCHOHANTBHBIM U BBICIIUM O0Opa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX MPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE O00pPa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/1a4, CBSI3aHHBIX C TpodopueHTauel Oo0ydJaroluXxcsi U CTUMYJIHMPOBaAHUEM
MHTEpeca K KOHKPETHOM O0JIACTM HAyYHOT'O 3HAHHUA, CBA3aHHOIO ¢ OHMOJOTHEH,
MEJIULIMHOM, KOJIOTUEHN, TICUXOJIOTUEN, CIIOPTOM HIIM BOCHHBIM JIEJIOM.

[Iporpamma no ydebnomy mpeamety "buonorus" naér npeacraBieHUE O
eI M 3aJayax HM3ydeHus ydeOHoro mnpenmera «buosorus» Ha yriyOoJ€HHOM
YpOBHE, onpeaeiisieT o0si3aTesibHOe (MHBAPUAHTHOE) MIPEAMETHOE COAEpKaHue, €ro
CTPYKTYpUpPOBAaHHME [0 pas3fenaM M TeMaM, paclpeleleHue Mo Kiaccawm,
PEKOMEHJIyeT TMOCIE0BATEIbHOCTh HM3YyYEHUS YYEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBsI3€H, JIOTUKH Y4eOHOro mpoIecca,
BO3pPACTHBIX OCOOEHHOCTe oOyuwaromuxcsi. B mnporpamme mno Ouosnoruu
peanu3oBaH MPUHIUIT TPEEMCTBEHHOCTH C M3y4YCHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Oyaromaps 4YeMy IPOCMATpPUBACTCS
HAMpaBJICHHOCTh HA  MOCIEAYIOIIEe  pPa3BUTHE  OHOJOTUYECKUX  3HAHUMH,
OpPUEHTUPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYUYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEACTAaBICHUNA O 370pOBOM 00pa3e >KHU3HHU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKalollel mnpupoaHou cpeae. B
mporpaMme Mo OMOJIOTMM TakKe IMOKa3aHbl BO3MOKHOCTH YYEOHOTrO mMpeamera
«buonorusiy B peanuzanuu  TpedoBanuit DPIOC COO Kk MIAHUPYEMBIM
JUYHOCTHBIM, METANpEJIMETHBIM U TPEAMETHBIM pe3yJibTataM OOy4YeHHS U B
GbopMUPOBAHUM OCHOBHBIX BHJIOB y4e€OHO-IO3HABATEIIBHOW  JEATEIbHOCTU
oOyJarolmuxcss MO OCBOCHHUIO COJEpKaHUS OWOJIOTMYECKOTO O0pa3oBaHMA Ha
YpOBHE cpeaHero o0miero oopa3oBaHus.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEero o0mero oopasoBaHUs
3aBepiiaeT OMOJIOTMYECKOEe O00pa3oBaHME B IIKOJE MW OpPUEHTHUPOBAH Ha



pacimMpeHre U yriayOieHue 3HaHWi OOyYaroIlIMXcs O JKUBOM HPUPOJIE, OCHOBAX
MOJIEKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, SMOPUOJIOTUH U OMOJIOTUM Pa3BUTHA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOTIOLUOHHOIO YUYEHUS U SKOJIOTUH.

N3yuyenue yudeOHoro mpeamera «buonorus» Ha YIrIIyOJIEHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYy4YaOMIMXCA K MOCIEAYIOMIEMY MOJyYeHHUIO
Ouosiorn4eckoro  oOpa3oBaHUsT B  By3aX M OpraHM3alUsX  CpPEIHEro
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEPKaHUS COCTaBISIET CUCTEMA
OMOJOTUYECKUX  3HAHUM, TOJIYYEHHBIX TPU HU3YYEHUH  OOYyYaIOIIUMHUCS
COOTBETCTBYIOIIUX CHUCTEMAaTHUYECKUX Pa3/ejoB OMOJIOTMM HA YPOBHE OCHOBHOTO
obmiero obpazoBanusi, B 10—11 kiaccax 3TH 3HaHUA TNOJy4aroT pa3BuTue. Tak,
pacmiMpeHbl U yriayOneHbl OHMOJIOTUYECKHE 3HAHUSA O PACTCHMSIX, XHUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME YEJIOBEKa, OOIIMUX 3aKOHOMEPHOCTSAX JKU3HH,
JIOTIOJIHUTEIBHO BKJIFOUEHBI OMOJIOTHYECKUE CBEACHUS MTPUKIAIHOTO U TOMCKOBOTO
XapakTepa, KOTOpble MOKHO HCIOJIb30BaTh KAaK OPUEHTHUPHI AJIS MOCIEAYIOLIETO
BbIOOpa mnpodeccuu. Bo3MmokHa Takxke HMHTErpanus OMOJIOTMYECKUX 3HAHUHA C
COOTBETCTBYIOIIMMHU 3HAHUSMH, IMOJTYYCHHBIMU OOYUYaIOIIMMHUCS TPH H3yUYEHUU
(bU3UKH, XUMHUH, Teorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmbl 1o ydyeOHOMYy mnpeamery "buosorus" oTpaxaer
CUCTEMHO-YPOBHEBBIH U 3BOJIOLUOHHBIM MOAXOABI K HU3YYEHHIO OHOJIOTHUH.
CornacHO UM, MU3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHu3aliu, 3BOJIIOIMN OPraHUYECKOTO MHpa Ha 3eMile,
COXpaHEHHUs1 OMOJOrMYECKOro pasHooOpa3zusa IuiaHeTrol. Tak, B 10 Kkiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OWOJIIOrMH, SMOpPHOJIOTUU U
OMOJNIOTMM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMH U CHUHTETUYECKOU
OMOJIOTMHY, AKTyalU3UPYIOTCS 3HAHMS OOy4yarolIuXcs Mo OOTaHUKE, 300JI0THH,
aHatomuu, (usmonoruu uenoBeka. B 11 kiacce u3y4aroTcs SBOIIOLHUOHHOE
y4eHHE, OCHOBBI KOJIOTHH U yUYeHHue 0 Ouocdepe.

VYuebnsiii npeamer «buonorus» mpuszBaH  00eClEUUTh  OCBOCHUE
00yJaroIUMHUCS OMOJIOTUYECKUX TEOPUN M 3aKOHOB, MAEH, MPUHIIUIIOB U TIPABHII,
JIEkKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUU O
CTPOEHUH, MHOT000pa3MM M OCOOCHHOCTSX KJIETKH, OpraHu3Ma, MOy,
OMOLIEHO3a, SKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTH)KEHHUSAX, COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTUH, IPUKJIATHBIX aCleKTaXx OMOJOrMYecKuX 3HaHUM. J{is
pa3BUTHS M TOJAJAEpKaHUS HHTepeca OOydaromuxcsd K OHOJIOTMH Hapsiay co
3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOIO0 MaTepuala B COAEPKaHUM MPOTPaMMBbl
no OMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C UCTOPHEHN CTAaHOBJIEHUS U Pa3BUTHUSA
TOM uiau MHOW oOjacTu OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
YU€HBIX B PEIICHUE BAXKHEUITNX OMOJOTHUYECKUX U IKOJIOTUYECKUX MTPOOIIEM.



Lenb n3yuenus yueOHnoro npenmera «buonorus» Ha yriyOaEéHHOM yYpOBHE —
OBNIAZICHUE  OOYy4alOUIMMHCS  3HAaHUSAMH O  CTPYKTYPHO-(YHKIIMOHATHHOMN
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K ONpeAesIEHHON 00sacTu
npo(eCCUOHATIBHON JESITENIbHOCTH, CBSI3aHHOW C OuoJjiorueil, wim K BbIOOpPY
y4e0OHOT0 3aBeICHUS I MIPOJOIKEHHSI OMOJIOTUYECKOTO 00pa30BaHusI.

JlocTikeHne 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yIi1yOlEHHOM YPOBHE 00€CTIEUMBACTCS PELICHUEM CIIEYIOIIMX 3aa4:

OCBOEHHUE O0YYAIOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUM: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSX, KOHLEMIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MHUPA; O
CTPOEHWUH, MHOTO0Opa3uu MW OCOOCHHOCTSX OWOJOTHYECKUX CHCTEM (KJICTKa,
OpraHu3M, MONyJsus, BUA, OMOreoneHo3, ouocgepa); 0 BbIIAIOLUUXCS OTKPBITUIX
Y COBPEMEHHBIX MCCIIEOBAHUAX B OUOJIOTUH;

O3HAKOMJIEHUE OOy4YaloIMXCd C METOJAMH IIO3HAHMS JKUBOW MPHUPOIBL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OHMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM pPa3BUTHUS, TE€HETUKH U
CEeJIEKIIMM, OWOTEXHOJOTUM U CHUHTETHYECKOM OHOJIOTMH, MaJCOHTOJIOTHUH,
HKOJIOTUM);  METOJlaMU  CaMOCTOSITEIBHOTO  IPOBEAEHUS  OMOJOTHYECKHX
UCCIEeNOBaHU B JjabopaTtopum M B npupoje (HaOmoaeHue, H3MEpEHUe,
HKCIIEPUMEHT, MOJIETMPOBAHUE);

OBJIaZIcHUE OOYyYaOIUMUCS YMEHHUSIMHU: CaMOCTOSATEIbHO  HAXOJUTH,
aHAJIM3UPOBATh M HCIIOJIB30BaTh OMOJOTMYECKYI0 HH(POPMAIUIO; MOJIb30BAThCS
OMOJIOTUYECKONH TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHMOJIOTUM M  COLMAIBHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npo0jemMaMu 4YeOBEYECTBA; OLIEHUBATh IOCIEACTBUS CBOEH NEATEIBbHOCTH IO
OTHOILIEHUIO K OKpYXarollel NnpupogHOi cpene, COOCTBEHHOMY 3J0pPOBbIO U
3I0POBBIO  OKPY)KAIOIIUX  JIIOJICH; OOOCHOBBIBAaTH W COOMIOJATH  MEPBI
npoPHIaKTUKKA MH(QEKIIMOHHBIX 3a00J€BaHUl, MPaBUIa MOBEACHUS B MPUPOJE U
oOecrieyeHus: 6€30MacCHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B YPE3BBIYANHBIX
CUTyallUsIX ~TMPUPOJHOTO W  TEXHOTEHHOIO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIE HayYHbIE OTKPHITUS B 00J1aCTH OHOJIOTHUH;

pa3BuTHE y 00y4YarOIMXCsl UHTEIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
B IMpoIleCCEé 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSAMH M COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTMH, pEIIaeMbIMU €10 MNpoOseMaMHu, METOAOJOruen
OMOJIOTMYECKOTO UCCJIEI0BAHMS, IIPOBEICHHUS AKCIIEPUMEHTAIBLHBIX
UCCJIEIOBaHMM, pelieHus] OMOJIOTUYECKUX 3a/1ay, MOJACIUPOBAaHUS OMOIOTHUECKUX
00BEKTOB U MPOIIECCOB;



BOCITUTAHNE y 00YYaIOMUXCsl IIEHHOCTHOTO OTHOIIEHHUS K JKUBOW MPHUPOE B
IIEJIOM M K OTJICTBHBIM €€ 00bEeKTaM U SIBJICHUSM; (OPMHUPOBAHUE IKOJIOTUUECKOH,
TEHETUYECKOM TPaMOTHOCTH, OOIIEH KyJIbTyphbl TIOBEIACHUS B MPHUPOJE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrne  OOy4YaloIIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
MIPUPOOTIOIL30BaHNN (COOJIOICHNE TIpaBWJI TOBEICHUS B TPHUPOJIEC, OXPaHbBI
BUJIOB, 9KOCUCTEM, Orochepsl), COXpaHEHUH COOCTBEHHOTO 3/IOPOBBS U 37A0POBbs
OKpYXXaloIUX  Jrojied  (coOmromeHuss Mep nporiakTuku — 3a00JieBaHUH,
oOecrieueHne 0€30MacCHOCTH JKU3HENEATEIbHOCTH B UYPE3BBIUAMHBIX CUTYaIUsX
OPUPOAHOTO M TEXHOTCHHOIO  XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJOrMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM JKU3HU;

CO3/IaHME€  YCJIOBHM  JUIsi  OCO3HAaHHOTO  BbIOOpa  OOydaromUMUCS
WHIUBU Ty aJIbHON o0OpazoBarenbHON TPaeKTOPUH, CHOCOOCTBYIOLIEH
NOCIEAYIOUEMY NPOPECCHOHATBHOMY CaMOONPEIEICHUI0, B COOTBETCTBUU C
WHIUBUTyAIbHBIMUA HHTEPECAMH U IIOTPEOHOCTSAMHU PETHOHA.

OO0111ee YMCI0 YacoB, OTBEICHHBIX Ha M3y4YEeHHE OHMOJIOTMU Ha YIIIyOJIEeHHOM
YPOBHE CpeIHeTo o0mero oopasoanus, cocrabiser 204 gaca: B 10 xmacce — 102
yaca (3 gaca B Heneno), B 11 kiacce — 102 yaca (3 yaca B Hezelo).

OT60p opraHu3arMoOHHBIX (HOPM, METOJOB U CPEJICTB OOyUYCHHS OHOJIOTHU
OCYIIECTBIISETCSA ¢ YIETOM CHErU(pUKU €ro COJAep KaHWs W HaIMpaBJICHHOCTH Ha
NpOAODKeHHEe OWOJIOTMYECKOTO O00pa3oBaHUs B OpraHU3alUsIX CpPETHETO
PO EeCCHOHAILHOTO U BHICIIET0 00pa30BaHuUs.

O0s13aTeNBbHBIM YCIIOBUEM MPU 00YUEHUU OMOJIOTUU HA YTIIYyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTU4Yeckux padot. Takxke ydactue
OOyYaroIMXCcs B BBIMTOJTHCHUH TMPOSKTHBIX M YYEOHO-HCCIIEIOBATEIHLCKUX PaldoT,
TEeMaTHKa KOTOPBIX OMPEACIAETCS ydYHUTEJIeM Ha OCHOBE HMEIOITUXCS
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOHBIX YCIOBUN.



COAEPXKXAHUE OBYUEHUA
10 KITACC

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

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHast Ouosiorusi — KOMIUIeKCHasi Hayka. Kpartkas uctopusi pa3BUTHs
Ouosiornu.  buojmornueckue HayKM U U3y4yaeMble UMM IPOOJIEMBI.
dyHaaMEHTallbHbIC, NPUKIATHBIE M TOUCKOBBIE HAy4HbIC HCCICIOBAHUS B
OMOJIOTHH.

3HaueHre OMOJOruu B (POPMUPOBAHUHU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuHbl Mupa. Ilpodeccun, cBszanHbie ¢ OwWonorueld. 3Ha4YeHWE OWOJOTUU B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIULHMHE, CEIbCKOM XO3SMCTBE,
MPOMBIILJICHHOCTH, OXPaHE MPUPOJIBI.

JlemoHcTpanuu

[Toptpetsl: Apuctorens, Teodpacrt, K. Jluaneit, XK. b. Jlamapk, Y. JapBuHs,
VY. I'apseut, I'. Menaens, B. 1. Bepnanckui, U. I1. [1aBnos, 1. 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

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

Tema 2. 7KuBble cucTeMbI U UX H3Yy4YeHHUE

JKuBble cucTteMbl Kak mOpeaMer uzydeHust Ouosnoruu. CBOMCTBA KMBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTh U IEJIOCTHOCTb,
CJIO)KHOCTb M YHOPSIAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOPTaHU3AIIMS,
CaMOBOCIIPOU3BEAEHUE, PA3IPAKUMOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3alMy KUBBIX CHUCTEM: MOJICKYJISIPHBIMA, KJIETOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIMH, MOMYJISILIMOHHO-BUA0BOM, AKOCUCTEMHBIN
(Ouoreouenotuveckuit), oOunochepupiii. Ilpoueccel, npoucxonsduue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOTrO. JKM3HB Kak (opMa CyIIecTBOBAHUS
Marepun. Hayku, nzyyaroniye >kMBbl€ CUCTEMBI HA Pa3HBIX YPOBHIX OpraHU3AINU.

N3yuyenue xuBbIX cucteM. MeToapl Ouosornueckord Hayku. HaOmronenwue,
M3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATU3alvs, MeTaaHanus3. [londaTue o 3aBUCUMON U
He3aBUCUMOM TiepeMeHHOU. IIlnaHupoBanme »skcnepumenta. IlocraHoBka wu
npoBepka rumnote3. HyneBas rumote3a. [lorsTie BRIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouonormueckux gaHHbIX. OIlEHKa JOCTOBEPHOCTH TMOJYYEHHBIX
pesyabratoB. [IpuunMHBl UCKaKEHUsS PeE3yJIbTaTOB »JKcnepuMeHTa. IloHsaTHe
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanuu



Tabmuupt u cxembl: «OCHOBHbIE TpPHU3HAKU >KU3HWY», «buonornueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM KUBOTHBIX», «CHCTEMBI
OpPraHOB YEJIOBEYECKOro opranusman, «buoreonenos», «buocdepa», «Merombl
U3Y4YECHUS KUBOU IPUPOIBD.

O6opynoBanue:  ynabopaTopHoe  OOOpydOBaHHME  JJisi  MOPOBEACHUS
HaOII0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnyeckas padora «lcnosp30oBaHuEe pas3IMYHBIX METOJAOB IIPU
V3YYECHUH )KUBBIX CUCTEM.

Tema 3. BuoJsiorust KJIeTKH

Kimerka — CTpyKTypHO-QYHKUMOHAJIbHAS e€auHUUA KuBoro. Vcropus
oTkpbITus kietku. Paboter P. I'yka, A. Jleenryka. Knetounas teopus (T. IlIBanH,
M. Ilneiinen, P. BupxoB). OCHOBHBIE IOJOXKEHHUS COBPEMEHHON KJICTOUYHOM
TEOPUHU.

MeTtoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHUS,
xpoMarorpadusi, 31eKTpodope3, METOJI MEYEHBIX aTOMOB, AU(EepeHInaTbHOE
HEHTPU(PYTUPOBAaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue ¢uxcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. Kongokanvnas muxpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpanumn

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

Tabmunpl 1 cxembl: «CBETOBOM MUKPOCKOI», «DNEKTPOHHBIA MUKPOCKOI,
«HcTopus pa3BUTUSA METOJO0B MUKPOCKOIIUIY.

OOopyioBaHHE: CBETOBOM MMKPOCKOI, MHKpPOIpEnaparbl pPacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckass padora «l3yueHne METONOB KIETOYHON OUOIOTHU
(xpomartorpadusi, saexrpodopes, auddepeHmaTbHoe EHTPUGYTUpOBAHUE,
ITLIP)».

Tema 4. Xumuueckasi Opranu3anms KJICTKH

XUMHUUYECKHIM COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIIIEMEHTHI.
Boma n e€ ponp Kak pacTBOPHUTEINS, peareHTa, y4acTHe B CTPYKTYpPHPOBAaHHUHU
KJIETKH, TEIUIOperysiunu. MuHepaabHble BEIIeCTBa KIETKH, MX OMOJIOrHYecKas
poJb. Posib KAaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckne BelIECTBA KIETKUA. buosiormyeckue mnonumepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OeinkoBoi Mosiekysbl. [lepBuunas
CTpyKTypa Oenka, NenTHIHas CBsI3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAS
cTpykTyphl. [lenatypamus. CpoiictBa OenkoB. Kiaccudpukauus Oenkos.
buonornyeckue Qpynkuun 0enkoB. IIpuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIMTOCAXaAPUIAbl U MOJIHCAXaPUIBIL.
OOmuit  mnaH cTpoeHus ©  (U3HKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornueckue GyHKIIUU YTIIEBOOB.

Jlununpr. M'mapodunbHO-THAPOGOOHBIE CBOMCcTBa. Kitaccubukaiys TUIuI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1e cBOWCTBa OMOJIOTHYECKIX MEMOpaH — TEKYUYEeCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennosesie kucnotsl. JJHK um PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapuoctu. IlpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinast cnimpans. MectoHaxoxaeHue u ouonornueckue pynknun JTHK.
Bunel PHK. ®yukunn PHK B kitetke.

Crpoenue moisekynsl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHBIE IEPEHOCYNKU, UX (DYHKIIH B
Kietke. /Jlpyeue wuyxneozuompugocgpamovr (HT®P). CexenupoBanue JIHK.
Memoowl cenomuxu, mpancKpunmoMuKuy, nPomeoMuKU.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3NYECKUE HCCIIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHOW CTPYKTYphl OuOMOJEKyd. Moodenuposarnue
CMPYKMypsl U QYHKYUl OUOMONEKVI U UX KOMNIeKco8. KomnvromepHulil ousaiin u
OpeanuyecKull CuHmes OUOMONEKY U UX HENPUPOOHBIX AHANO208.

JleMoHCTpanumn

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

Huarpammel:  «PacrnipeneneHue XUMUYECKHX 3JEMEHTOB B HEKHUBOU
npupoe», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

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

OOopynoBaHue: XUMUYECKasl MOCYAa U 000PYI0BaHUE.

JlaGopaTopHasi padora «O0HapykeHUE OCJIIKOB C TTOMOIIbIO Ka4€CTBEHHBIX
peaKIUii».

JlaGopaTtopuass  paGora  «lccienoBaHue ~— HYKJIEHHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoenue u GQyHKINH KJIETKH

Tumnbl KIETOK: JyKapuoTHYecKas U Tmpokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.



CtpoeHne mpoKapuoTHIeCKOM KIeTKu. KineTouHas creHka OakTepuii U apXxei.
Oco0eHHOCTH CTpOEHHUs] TeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MecTO U poJib MPOKapUOT B OMOIIEHO3aX.

Crpoenue U (GYHKIMOHUPOBAHUE AYKapUOTUYECKOU KJIETKHU.
[lnazmatuueckass wmemOpana (masmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpanbl. TpaHcIOpT BEWIECTB Yepe3 IIa3MaTUYECKy0 MEMOpaHy: NacCHUBHBIN
(mupdy3us, obneruéunas auddys3us), aKTUBHBIN (NMEPBUYHBIA M BTOPUYHBIN
aKTUBHBIK TpaHcropT). IlomymponunaeMocth MeMOpanbl. PabGoTta HaTpuid-
KaJIMEBOI'0 Hacoca. DHJOLMTO3: MUHOLMTO3, (harormuTo3. Dk3omuTo3. Kierounas
creHka. CTpykTypa U QyHKIMH KIETOYHON CTEHKU PACTEHHM, TprOOB.

Huromna3zma. [{uro3ons. [utockenet. JIBuxkenne nuroriazmMbl. OpraHoubl
kieTkdn. OnHOMeMOpaHHBIE OpPraHoubl KIETKU: JHAOIUIa3MAaTHYeCKas CeTh
(OIIC), anmapar I'onpmxu, JTU30COMBI, UX CTPOCHHE U (PYHKIHMH. B3anuMocBs3b
OJTHOMEMOpaHHBIX OPraHOUAOB KiIETKH. CTpOeHHE TpaHyJIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHTe3 pacTBOpuMbIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyisipHbIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekperopHas QyHkuus anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancmopt
BEILECTB B KJIETKE. Bakyosn pacTuTenbHbIX KiIeToK. Knetounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJBI  KIJIETKM:  MHUTOXOHJPHH,  IUIACTHJBIL.
IIpoucxoorcoenue mumoxonopuit u niacmud. Cumobuocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenue U (yHKIMHM MHUTOXOHJpUN u tuiactul. [lepBuunsie,
BTOPUYHBIE U  CIIOXKHbIE  IJIACTHJBl  (OTOCHHTE3UPYIOLIUX  DYKAPHUOT.
XJI0pOILIACThI, XPOMOIIACTHI, JIEUKOIUIACTHI BBICIIMX PACTEHUMN.

HememOpanHnbie opraHonabl kiaeTku CTpoeHue U (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. Ilpomescymounvie Gunamenmeo.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBbIILIEUHbIE — KIIETKH.
Axmunogvle KOMNOHenmbl Hemblueunblx Kiemok. MukpotpyOouku. Knetouynslit
ueHtp. CrpoeHne U JBUKEHUE KIYTUKOB W pecHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposaunmvie ¢ MUKpopuiameHmamu u
muxpompybdboukamu. MomopHvie 6enku.

SAnpo. OGonouka siapa, XpOMAaTHH, KapUOILIa3Ma, SAPBIIIKH, UX CTPOEHUE U
bynkuun. SnepHpiii O0enkoBbI MaTtpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKEHHE
XpOMOCOM B HWHTeppa3HOM sifipe. JIdyxpomamuu u cemepoxpomamun. benku
XpoMaTUHA — THUCTOHBL. /J{uHamuka s0epHoU 00010uKku 6 mumosze. Aoephbiil
Mpancnopm.

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

JemoHcTpanuu



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

Tabmuubr u cxembl: «CTpoeHUE DYKApUOTHUECKOW KiIeTkm», «CTpoeHme
JKUBOTHOM  KJETKW», «CTpoeHHEe  pacTUTENbHOW  KJIeTKn», «CTpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHHEe MPOKAPUOTUYECKOMN KIETKI.

OO6opyioBaHUE: CBETOBOM MHMKPOCKOI, MHKpPOIpEnapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

JlaGopaTopnass pabora «M3ydyeHue CTpOEHUSI KIETOK Pa3IUYHBIX
OpTaHU3MOB).

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlabopaTtopnasi padora «lccnegoBaHue IJIa3MOJIM3a W JAEIUIA3MOJU3a B
PACTUTEIIbHBIX KIIETKaX».

IIpakTnyeckas  padora  «l3ydyeHue  JOBWKEHHS  LUTOIUIA3Mbl B
PACTUTENIbHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NPeBpPallleHUE JHEPIUH B KJIETKe

ACCUMUIISALINS U JTUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl ooOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHre KieTku: mnpeBpamieHue AT B
OoOMeHHBIX Tpoueccax. DepMEHTATUBHBIA XapakTep peakiuid KJIETOYHOTO
Merabonu3ma. DepMeHThl, WX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUSL.
Kodepmentsl. Otinuusi pepMeHTOB OT HEOPraHMYECKUX KaTain3aTtopoB. bemku-
aKTUBATOPbl U OENKU-UHTUOUTOPHI. 3aBUCUMOCTb CKOPOCTH (PepMEHTATHBHBIX
peakiuii OT pa3INYHbIX PAKTOPOB.

[lepBUYHBIA CHUHTE3 OPraHUYECKUX BEHIECTB B KIeTKe. DOTOCUHTES.
Anoxcueennviti U okcuceHHwll omocunmes y baxkmepuii. Ceemocobuparowjue
nuUSMeHmovl U NUSMEHMbl PeakyuoHHo2o yeumpa. Ponb XJIOpOImIacToB B Mpouecce
dotocunTe3a. CBeToBas u TeMHOBas ¢asbl. Pomoodvixanue, Cs., Cy. u CAM-munuor
gdomocunmesa. IlponyktuBHOCTh (hoTOCHHTE3a. BiusHue pa3nudHbix (HakTOpOB
Ha CKOpOCTh (poTocHHTEe3a. 3HaueHHe (POTOCUHTE3A.

XEeMOCHUHTE3. PasnooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULUPYIOIIHE OaKTepuu, >KeIe300aKTepuu, cepoOaKTepuH, BOAOPOHBIE
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHaspoOHbIe opranu3Mbl. Bugsl Opoxenus. I[IpoaykTel OpokeHHS U HUX
UCIIOJIb30BAaHUE YEJIIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MbI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIHN OOJIe3HEH.

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

buonornueckoe OKHCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUY B
npoiieccax ouonornyeckoro okucnenus. [{uknmnueckue peakimn. OKUCIUTEIEHOE
dbochopunupoBanue. Ouepeus memopannoz2o epaduenma npomonos. Cuumes



AT®D: paboma npomonuou ATD-cunmaszwi. IlpeumyinecTBa a’poOHOTO IMyTH
oOMeHa BeIecTB nepes aHadpOoOHBIM. DPPEKTHBHOCTH SHEPTETHUECKOTO OOMEHA.

JleMoHCTpanun

[Toptpersr: k. Ilpuctou, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
OHnrenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

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

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

JlaGoparopnass  padora «l3ydeHue  KAaTaIUTUYECKOW  aKTUBHOCTH
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajasbl)y.

JlaGopaTopnas pa6ora «U3ydeHue (¢GEepMEHTATUBHOTO paCIlEIICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopnass paGora «CpaBHeHue mporieccoB  GOTOCHHTE3a U
XEMOCHHTE3a».

JlabopaTopHnasi padora «CpaBHEeHHUE MPOIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacsiencrBeHHass uHGoOpMalLus U peajiu3anus eé B KiIeTKe

Peakunn mMarpuyHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHOW nHpopManuu. ['eHeTnueckuit
KOJI, €ro cBoucrBa. TpaHckpunuus — wmartpuunbli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuynvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stansl. Yuactue TpancnoptHeix PHK B 6uocunTtese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOkucioT. Pomb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHuss o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKApUOT U 3YKApHUOT. Peryisiusi akTUBHOCTHM T'€HOB Yy MpOKapuoT. l'mmoresa
onepoHa (®. Kakob, XK. MaHo). MonexynapHvie mexanuzmvi IKCNpeccuu 2eHo8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
IIPOIIECCOB B KieTke. KiieTounblil romeocTas.

Bupychl — HekieTouHble (hOPMBI )KU3HU U O0IUTaTHBIEC Mapa3uThl. CTpoeHue
IPOCTBIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTepuoharoB. KusHeHHblll YUK
JIHK-cooeporcawux eupycos, PHK-cooepocawux eupycos, obakmepuogazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda.

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

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



JleMoHCTpanun

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

Tabmumpr u cxemsl: «buocunres 6enka», «['eHeTnueckut koay», «Bupyco,
«baktepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAY.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1wk, ero mepuoabpl W peryisnusa. Mutepdaza u MUTO3.
Oco0OeHHOCTH TpolieccoB, MpoTekariux B uHTepdasze. [loaroroBka KIeTKH K
nenenuro.  [IpecunTteTndyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETHYECKHUH (MPEMUTOTHYECKUI ) epUuobl UHTEpGa3bl.

Martpuunbii cunres JIHK — perumkanwmsa. [Ipunnuner perumkanyu JIHK:
KOMIUIEMEHTAPHOCTh,  ITOJIYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAILICIBHOCTb.
Mexanusm permmkanuu JTHK. Xpomocombl. CtpoeHue xpomocoM. Ternomepsl u

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

[enenne xmetkn — wmutTo3. CTaguy MHUTO3a MU MPOUCXOIAIINE B HUX

nporeccel. Tunbel Muto3a. KapuoknHe3 u nuTokuHe3. buosiornueckoe 3HaueHUe
MHUTO3A.

Perynsinus MUTOTHYECKOTO IMKIA KJIETKH. [IporpamMmmupyemasi KieTouyHas
rudeb — anomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAIbHAs TeHOMHKA. Mexanusmuol
npoaugepayuu, oupgepenyuposku, cmapenus u eubdenu kiemok. «lL{ugposas
KiemKkay» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JleMoHCTpauumn

Tabnuupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mwutoszy», «CTpoeHue
xpomocom», «Permukarus JJHK.

O6opynoBaHue: CBETOBOW MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIETKax
KOpelIKa JIyKay.

Jlaboparopnass  padora  «M3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MUKpOTIpenapaTaxy.

JlabopaTtopnasi padora «HabmoneHne MuTo3a B KJIETKaX KOHUYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENApATax).

Tema 9. Crpoenue u GyHKIMH OPraHM3MOB

buonoruueckoe pazHooOpasue OpraHu3MOB. OnHOKIIETOUYHBIE,
KOJIOHMAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOGHHUS U IKU3HENEATCIBHOCTH  OJTHOKJIETOYHBIX
opranu3MoB. baktepumu, apxeu, OJHOKIETOYHbIE TPUOBI, OJHOKJIETOUYHBIC
BOJIOPOCIH, Apyrue mpoTUcThl. KoJIoHUAIbHBIE OPTaHU3MBI.



B3anMoCBsA3p 4YacTe€ MHOTOKJIIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl H
cucTeMbl opraHoB. Opranusm kak enuHoe uenoe. I'omeocras.

Tkanu pacreHunid. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
MOKPOBHAs, MPOBOJSAIIAs, OCHOBHas, MexaHuWdyeckas. OCOOEHHOCTH CTpOECHUS,
GyHKUMNA U paclofIOKEHUs TKaHEH B OpraHax pacTeHUN.

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

Opransl. BereratuBHble M TIe€HEpaTUBHbIE OpraHbl pacTeHuid. OpraHsl U
CHUCTEMBI OPTaHOB JKMBOTHBIX U yenoBeKa. DyHKIIMM OPTaHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CKeneTbl OJHOKJIECTOYHBIX U
MHOTOKJIETOUYHBIX XUBOTHBIX. HapyxHblii W BHyTpeHHuW ckener. CTpoeHue u
THUIIBI COEJUHEHUS] KOCTEN.

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

IIutanue opranusmoB. lloryomenue BOABI,  YIVIEKHCIOIO ra3a W
MHHEPAJIbHBIX BEUIECTB pacTeHUsIMU. llutanue kUBOTHBIX. BHyTpuIlOI0CTHOE U
BHYTPUKIIETOYHOE NUIIEBapeHue. lIuTaHne NMO3BOHOYHBIX XWUBOTHBIX. OTHENBI
MUIIEBAPUTENBHOIO TpakTa. I[lnmeBapurenbHble kenme3bl. [lnmmeBaputenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3mMoB. JIpixanue pacteHuid. JIpixanue sxuBOTHBIX. [{uddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxkHoe apixanue. JlpIXxaTeinbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JlpixaTenpHass cucrema 4esioBeka. MeXaHu3M BEHTWISIUUHU JETKUX y MTUL U
MieKonuTaromux. Perynsmus apixanus. JlprxatenbHbie 00bEMBI.

TpaHCIIOPT BEIIECTB y OPraHU3MOB. TPaHCIOPTHBIE CUCTEMBI PACTECHHI.
TpaHcropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHass cucTtemMa TMO3BOHOYHBIX JKMBOTHBIX UM d4enoBeka. Cepaue,
KPOBEHOCHBIE cOCylIbl M KpoBb. Kpyru KpoBooOpallieHus. DBOJIOLUOHHbBIE
YCIIO’)KHEHHUS CTPOEHUSI KPOBEHOCHOM CUCTEMBbI MMO3BOHOYHBIX >KMBOTHBIX. Pabora
ceplla v €€ peryJisius.

Beigenenne y opranu3mMoB. Beigenenue y pacteHud. Beigenenue y
KUBOTHBIX. CoKpaTuTenbHble Bakyonu. Opradbl BblaesieHus. DPuinbTpanus,
CeKpelrsi U 00paTHOE BcachblBaHHE KaK MEXaHM3Mbl pabOThl OPraHOB BbBIACIICHUSI.
CBs13b MMOJIOCTH T€JIa C KPOBEHOCHOW M BBIICIUTENIBHON cucTeMamu. Briienenue y



MO3BOHOYHBIX JKMBOTHBIX M uenoBeka. [louku. CTtpoeHune u (PyHKITMOHHUPOBAHUE
Heppona. OOpa3zoBaHNe MOYH Y Y€IOBEKa.

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

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HX HOPOU3BOJHEIE.
3ammTa opranu3Ma ot Oojne3Hed. UMmyHHas cucteMa uenoBeka. KiietouHblil u
I'YMOpaJbHBIH UMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM crieruduuecKuii
UMMYHHTET. Teopusi KjIoHalIbHO-celeKkTuBHOTO uMMyHuTeTra (I1. Dpmux, ®. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHu3MoOB. Posib BpOKIEHHOTO
UMMYHUTETA B Pa3BUTUU CHCTEMHBIX 3a00JICBaHU.

Pazmpaxxumocte ©  perynsiuuss |y OpraHm3MoB. PazgpaxumocTts y
OJIHOKJIETOYHBIX OpPraHu3MoOB. Takcuchl. Pa3zgpakuMoCcTh W perymdanus y
pactenuii. PocToBble BelecTBa U UX 3HaYCHHUE.

HepBHasi cucrema u pediekTopHas peryisius y >KUBOTHbIX. HepBHas
CHUCTEMA U €€ OTHAEJNbL. JBOJIOIMOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOM CHCTEMBI
y JKMBOTHBIX. OTIIeNbI TOJOBHOTO MO3ra MO3BOHOYHBIX JKMBOTHBIX. Peduiexc u
pednexkropHas ayra. besycioBHbie U yCIIOBHBIE PEIICKCHI.

['ymopanpHast perynsiuus W >HAOKPUHHAs CHCTEMA KMBOTHBIX U YEJIOBEKA.
JKenespl HSHOOKPMHHOM CHUCTEMBI M WX TOPMOHBL. JleWiCTBHE TOPMOHOB.
B3auMoCBA3bp HEPBHOW M SHIOKPUHHOW cucCTeM. [ umoTtaiamo-runogusapHas
cUCTEMA.

JlemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabnuipsl U cxembl: «OIHOKJIETOUHBIE BOAOPOCIH», «MHOTOKIETOYHBIC
Bojopocim», «bakrepumn», «lIpocreiimme», «Opranbl HIBETKOBBIX PAacTEHUN,
«CuctemMbl OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacreHuit», «KopueBbie cuctembry, «CTpoeHue cTedisy,
«CTpoeHrEe JNMCTOBOW IUIACTUHKW», «TKaHUW KUBOTHBIX», «CKEJIET 4eloBEKay,
«lInmeBapurenbHas cucrema», «KpoBeHOocHas cucrema», «/lpIxarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «Mpimeunas  cucremay,
«BpraenurenbHas cucteMa», «IHIOKpUHHAs cuctemay, «CTpOeHHE MBIIIIbDY,
«Ammynuter»,  «KuiieunonosioctHeie», «CxeMa  TUTaHUA  PACTECHUI,
«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpPOEHHUE THUIPBI»,
«Ctpoenue minaHapumn», «BHyTpeHHee CTpoeHHe HO0KIEBOro uepBsi», «HepBHas
cuctema poeioy, «HepBHas cucrema rymku», «HepBHas — cucrtema
npecMbikatomuxcs»,  «HepBHas  cucrema  nruny, «HepBHas — cuctema
MIIeKOTUTaromux», «HepBHas cuctema yenoBeka», «Pedmaexcy.



OOopynoBaHHE: CBETOBOM MHUKPOCKON, MHKpPOIpEnaparsl OJHOKJIETOYHBIX
OpraHU3MOB, MUKpPONpPENapaThl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMH
HACEKOMBIX, UTJIOKOXKUX, KUBBIE AK3EMIUISIPhl KOMHATHBIX pacTEeHUM, repbdapuu
pacTeHuil pa3HbIX OTAEJOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
00OpyIOBaHUE JJISl IEMOHCTPALlMK TOYBEHHOTO U BO3YIIHOTO MUTAHUS PACTEHUH,
pacieruieHns Kpaxmania U 0eKoB Mmoj AeicTBreM (hepMeHTOB, 000pya0BaHUE IS
JEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXATENbHBIX JBUKEHUHN, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGopaTopHasi pabora «/3ydeHrue TKaHEel paCTCHUIN».

JlabopaTtopHas paGora «/3yueHue TKaHEl KUBOTHBIX).

JlabopaTropHasi pabora «/3yyeHue opraHOB [IBETKOBOI'O PACTEHUS.

Tema 10. PazMmHokeHUe U pa3BUTHE OPraHU3MOB

®opmbl pa3sMHOXKEHHUSI OpPraHU3MOB: Oecriosioe (BKIJIIOYasi BEreTaTUBHOE) U
nosioBoe. Buael  0ecronoro  pa3MHOXKEHHUSA:  IOYKOBAaHUE,  CIOPYISLUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pasmuoxkeHue. [lonmoBele kieTkn, wiM rameTtsl. Meino3. Craaun
Mmeiio3a. [loBenenne xpomocoM B meio3e. Kpoccunrosep. bronorndeckuii cMbIci
Melo3a M IOJIOBOrO Iporecca. Melo3 M ero MeCTO B JKU3HEHHOM IMKJIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Butue. ['amerorenes y :kuBOTHBIX. [10JI0BBIE JKETIE3bI.
OOpazoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepMaToreHes u oorenes. CtpoeHue
IIOJIOBBIX KJIETOK.

OmionoTBOpeHHE U 3MOPHOHAIBHOE pPAa3BUTHE JKUBOTHBIX. (CHocoObl
OIUIOIOTBOPEHUS: HApy)HOE, BHyTpeHHee. [lapTeHorenes.

NuauBuyalbHOE Pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOPHOIIOTHS — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOSUU.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Cragun >MOpHOreHe3a
XKUBOTHBIX (Ha mnpumepe Jsarywku). JpoOnenwe. Tumbel  apoOeHus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOEHHOCTH JPOOJICHUS MIIEKOMUTAIOUIMX. 3apOJABIIICBBIC JUCTKU
(racTpynsinius). 3aKiajKa OpraHOB M TKaHEW M3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIUSIHAE 4YacTel pa3BUBAIOIIETOCS 3apojbliia (SMOpHOHANbHAS WHIYKIIHS).
3aknajka IUTaHa CTPOEHHMS JKMBOTHOTO KaK pe3ysibTaT HEepapXUUYECKHUX
B3aMMOJICUCTBUII TeHOB. BriusiHue Ha 5MOpHOHANBHOE pa3BUTHE Pa3TUUYHBIX
(bakTOpOB OKpPY>KAIOIIEH CPEJIbI.

Poct u pasButne xuBOTHBIX. I[locTamOpuoHanpHBI mepuoa. llpsmoe wu
HenpsiMoe pas3BuTHe. PaszButue ¢ wmetamopdo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. BHOJOrMYeckoe 3HAYEHHUE MPSAMOrO0 M HENPSIMOTro



pPa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. Tumbl pocTa KUBOTHBIX. DaKTOPHI
PETYISAIMU POCTA JKUBOTHBIX U YenoBeka. CTaauu mocTIMOPHOHATBHOTO Pa3BUTHS
y )KMBOTHBIX U uesioBeka. [leprnospl oHTOreHe3a uenoseka. CTapeHue u CMepTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

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

MexaHu3MBbl pETYISLIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpanumn

[Toptpetsr: C. I'. HaBamun, X. [lIneman.

Tabmuubr u cxembl: «BereratuBHoe pasMHoOxkeHUe», «Tumsl OGecroyioro
pasMHOXeHUsA», «Pa3zMHOXKEHHE XIIaMUIAOMOHAIb», «Pa3MHOXEHUE HBIJICHBDY,
«Pa3MHO)eHue TuApbD), «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
ANIEKIETKH U criepMaTo3oniay, «OCHOBHBIE CTaauU OHTOreHe3a», «lIpsmoe u
HENpsiMOe pa3BuTue», «Pa3BuThe wmaiickoro xyka», «Pa3BuTue capaHumy,
«Pa3Butne nArymku», «JlBOMHOE OIUIOAOTBOPEHHUE Y UBETKOBBIX PACTECHUI,
«CTpoeHue ceMsiH OJTHOJOJIbHBIX U JBYAOJIbHBIX PACTCHUIN», «KU3HEHHBIN LUK
MOPCKOM  KamyCTbD», <« KM3HEHHBIM UHKI MXa», <« KHU3HEHHBIA  IUKI
ManopOTHUKAY, « KU3HEHHBIN LIUKJI COCHBD.

O6opyioBaHMEe: CBETOBOM MHUKPOCKOI, MHUKpPONpEnaparhl SUIEKIETOK MU
CIIEpMaTO30U10B, MOJENb «L MK pa3BUTHS JIATYILLIKID.

JlaGopaTopHas padora «/3ydeHrue CTpOCHUS MOJOBBIX KJIETOK Ha FOTOBBIX
MHKpOIpEnapaTax».

IIpakTuyeckasi padora «BrplsiBIeHME NOPU3HAKOB CXOACTBA 3apOJbILICH
ITO3BOHOYHBIX KUBOTHBIX).

JlabopaTtopnasi padora «CTpoeHHE OpraHoB pPa3MHOKEHHUS BBICIINX
pacTeHu».

Tema 11. I'eneTuka — Hayka O HaCJeACTBEHHOCTH M HM3MEHYHUBOCTH
OpPraHu3MoB

Hcropust cTaHOBICHUS M pPa3BUTHS TEHETUKM Kak Hayku. PabGoter T
Menpens, 1I'. ne ®@puza, T. Moprana. Ponp 0oT€4eCTBEHHBIX YYEHBIX B Pa3BUTHUHU
reHetuku. Pabotel H. K. KonbeuioBa, H. 1. Basunona, A. H. benosepckoro, I'. /1.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE TMOHSITUS U1 CUMBOJIBL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeJIbHBIC TEHbI, aJbTCPHATUBHBIE IPU3HAKW, JOMHUHAHTHBIM W PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHII, (DEHOTHII.



OCHOBHBIE ~ METOJBI ~ TEHETUKH: THOPUIOJOTUYECKHMA,  IUTOJIOTHYCCKUH,
MOJIEKYJISAPHO-TEHETUYECKHM.

JleMoHCTpanun

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

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

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT T€HETHUYECKHX

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

ennHOoO00pa3us THOPUIOB MepBoro nokojeHus. [IpaBuno nomuHupoBanus. Bropoii
3aKOH MeHnaenss — 3aKOH pacUICIUICHUs IPU3HAKOB. L{UTosIOrnyeckre OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. ['unoresa 4ucTOTh raMer.

AHanmsupyroniee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HACIEIOBaHHUS.
Pacuierienre mpru3HaKkoB MPY HEMOJIHOM JOMUHUPOBAHUM.

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

CueruieHHOe HacienoBaHue npuszHakoB. Pabotsel T. Moprana. CuerieHHOe
HACJICJOBAHUE T'€HOB, HAPYIICHHE CLEIUICHUS MEXAY I'€HaMH. XPOMOCOMHAas
TEOpHUsI HACIIEICTBEHHOCTH.

['eHeTnka nojila. XpOMOCOMHBIM MEXAHU3M OMpPEAECIEHUS Moia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbI M TeTepOoramMeTHbId I0J. ['eHeTuueckas
CTPYKTYpa IOJOBBIX XpoMocoM. HacnenoBanue nmpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neroTponusi — MHOKECTBEHHOE JEUCTBUE
reHa. MHOXECTBEHHBI ajuenu3M. B3anMoAenCTBUE HEAUIEIbHBIX TI'€HOB.
Kommnementapuocts. Onuctas. [lonmumepus.

['eHETHYECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, >KMBOTHBIX M 4YEJOBEKa, a
Takke (PU3NOJIOTUYECKUX TMPOLIECCOB, TMOBEJACHUS M KOTHUTUBHBIX (DYHKIIUI.
['eHeTHUECKE MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35IMH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckue acmeKThl KOHTPOJS H
W3MEHEHHS HACJIEICTBEHHON MH(OpPMAIIUU B TTOKOJICHHUIX KJIETOK U OPTaHU3MOB.

JdemMoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabmuibr u cxemsl: «IlepBoiii 1 BTOpoil 3akoHbl Menaens», « Tpetuit 3axoH
Meunnens», «AHanu3upyooniee ckpemuBanue», «HemomHoe TOMUHHpPOBAaHHEY,
«CrernyieHHOe HacleIoBaHWe TPU3HAKOB Y Jpo30duibl», «l'eHeThka TmoJay,



«Kapuotun uenoseka», «Kapuotun apozodpunby, «Kapuotum OTHIBD,
«MHOXECTBEHHBIN allJIeIu3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBanue: MOAENb IS JEMOHCTpAIlMU 3aKOHOB  €JIMHOOOpa3ms
rUOpHUIOB TIEPBOTO TIOKOJICHUS M pPAcCHICIUICHUS MPU3HAKOB, MOJEIb s
JICMOHCTpAllUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHMUSI IMPU3HAKOB, MOJIECIb JJIA
JIEMOHCTpAllMM CILEIJICHHOTO HACIEIOBAHUSA IMPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKpornpenapar: «JIpozodumnay.

IIpakTnueckass padora «M3yueHue pe3ynbTaTOB  MOHOTHOPHIHOTO
CKpCIIMBAHUSA Y APO30(PHITBD».

IIpakTnueckass pab6ora  «M3ydyeHue  pe3ylbTaTOB  JUTHOPHIHOTO
CKpEIIMBAHUA Y TPO30(DHUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumoneiictBue reHOTHMIA W cpenbl Ipu  ¢GopMHUpOBaHUU (EHOTHIIA.
N3MeHYnBOCTh TpH3HAKOB. KauecTBEHHbIE M KOJWUYECTBEHHBIC NMPU3HAKU. BUb
W3MEHYMBOCTH: HEHACIICACTBEHHAS U HACJICACTBECHHAS.

MoaudukanuonHass U3MeHYMBOCTh. Ponb cpeasl B (OpMUpPOBAHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanyoHHbBIN
psan u BapuanuonHas kpuBasi (B. Horanncen). CoiicTBa MoaudUKAIMOHHON
W3MEHYUBOCTH.

['eHoTHNIMYECKAs M3MEHUYMBOCTh. CBOMCTBA T€HOTUINYECKON N3MEHYMBOCTH.
Buapl reHOTUNIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOuHaTuBHas W3MEHYMBOCTH. Mei03 M TMOJIOBOM IIPOIIECC — OCHOBA
KOMOMHATUBHOU M3MEHUYUBOCTH. POJIb KOMOMHATUBHON N3MEHYMBOCTU B CO3JaHUU
TCHETUYECKOr0 pa3Ho00pa3us B Mmpejieiax OTHOr0 BUIA.

MyTanmonHass HM3MEHYMBOCTh. BuUIBI MyTaluii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  WHIAYUUPOBAHHBICE MyTallMHh. SoepHble WU
HUTOIUIa3MaTHYeckue myTtanuu. CoMaTUYEeCKUE U MOJIOBble MyTaluu. [IpuunHbI
BO3HUKHOBEHUS MyTalnuyd. MyTareHbl W WX BIHWSHUE Ha OpPraHU3MBL.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMPOIecca. 3aKOH TOMOJIOTMYECKUX PSIOB B
HacienctBeHHo u3MeHunBoctu (H.W. BaBunoB). BHednepHass U3MEHUMBOCTh U
HACJIEJCTBEHHOCTb.

Onueenemuxa u INUSEHOMUKA, PONb  dNUSEHEMUYECKUX (HaKkmopos 8
HACe008AHUU U UBMEHYUBOCMU (PEHOMUNUUECKUX NPUZHAKOS ) OP2AHUIMOS.

JdemMoHcTpanuu

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

Tabmuet w cxeMbl: «Buasl  um3MmMeHUMBOCTHY», «MoauduKamoHHas
U3MCHYHUBOCTHY, «KomOnHaTHBHAS U3MCHYHUBOCTHY, «Meio3»,
«OmnogoTBopeHuey, «I eHeTnueckue 3a00JIeBaHUS YeIOBEKay», « Bumbl myTammiiy.



ObopynoBaHue: *KUBbIE U TepOApHBbIE HK3EMIUISIPHl KOMHATHBIX PACTEHUH,
pucyHku (dpotorpadum) )KUBOTHBIX C Pa3TUYHBIMUA BHIAMHA U3MEHYUBOCTH.

JlaGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMOHHON M3MEeHYMBOCTU. l[locTpoeHue BapualMOHHOrO psga U
BapUAILMOHHON KPUBOWY.

IIpakTuyeckass padora «Mytamuu y aApo3oduisl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapruotun uyenoBeka. MexayHapoaHas mporpamMmma HMCCIEOOBaHHUS TE€HOMaA
yenoBeka.  MeToabl  M3y4YeHUs ~ TEHETMKH  YEJIOBEKAa:  I'€HEaJOTMYECKUU,
OJIM3HEIIOBEIH, IIMTOr€HETUYECKU, MOIMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-T€HETUYECKH. CoBpemeHHOE ONPEAEICHUE TE€HOTHIIA:
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YKCIE C MOMOIIBIO
[TI[P-ananu3a. HacnenctBenHbie 3a001eBaHus YesloBeKa. | 'eHHbIE U XPOMOCOMHBIE
OoJsie3HU dYenoBeka. boyie3HW ¢ HACENCTBEHHOM MpPeapacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIMHCKOW T€HETHKHA B MPEAOTBPALICHUU U JICYEHUH T€HETHUYECKUX
3a00JieBaHUI 4YelioBeKa. MeauKOo-reHeTUueCKoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIETKU. [IoHSATHE «T€HETHYECKOTO Tpy3a». ITUUECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peIlaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enetnyeckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(bU3MYECKOMY U XMMHUYECKOMY 3arpsi3HEHHUIO OKpYy»Karolei cpeanl. ['eneTnueckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K ITaTOJIOTUsIM.

JlemoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun denoBeka», «MeToapl U3yuyeHUS TEHETUKU
yesjoBekay, «I'eHeTnueckue 3a001€BaHUs YEIIOBEKay.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHONY.

Tema 15. Cesnrekuusi OpraHu3MoB

JloMecTUKanuss W CEJIEKUHUs. 3apOXKICHUE CEIEKIHH U JIOMECTHUKALUH.
VYuenue H. W. BaBunoBa o IleHTpax mNpoUCXOXIEHUS W MHOrooOpas3us
KYJbTYPHBIX pacTe€HUW. Ponp ceneknuy B CO3JaHUM COPTOB PACTEHHM U TOPOJ
*uBOTHbIX. CopT, mopoaa, ITaMM. 3aKOH TOMOJIOTUYECKHUX PSAJIOB B
HaciaeAcTBeHHOM wm3MeHuMBoctTHh H. WM. BaBuioBa, ero 3HadeHue Id
CEJICKITMOHHOM PabOTHI.

Metonbl cenekuMOHHON padoThl. McKycCTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBUIYaJIbHBIN. Oransl KOMOWHAITMOHHOU CCJICKIINH. HcnwiTanue
MpOU3BOAMTENICH 1O TOTOMCTBY. OTOOp MO TEHOTHUINY C TOMOIIBIO OICHKU
dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMoIbio ananu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJIEKIMOHHOM  paboThl.
PanuanMOHHBIN U XUMUYECKUNW MYyTareHe3 Kak UCTOYHUK MYyTalUil y KyJIbTYPHBIX



dbopm opranm3moB. lcmonb30BaHNE TEHOMHOTO PEIAKTUPOBAHHS W METOJOB
pexomOuHaHTHBIX JIHK /1t momy4ueHns ucxoJHOTO MaTepuaa Jijisl CEeKIUH.

[Tomyuenue MTOJIATIIIOUIOB. BryTtpusnnoBas THOpUIN3AIINS.
brnu3kopoACTBEHHOE  CKpeluBaHWe, WiIM  WHOpuauHr.  HepojacTBeHHoe
CKpelllUBaHue, WM ayTOpuauHr. ['erepo3uc u ero npuumHbl. Mcmosb3oBaHue
rerepo3uca B cenekiuu. Otnanénnas rudpunuszauus. [Ipeogonenue Oecruiogus
MEKBHUJOBBIX TUOPUAOB. JIOCTUKEHUS CEIEKIINU PACTEHUMN U )KUBOTHBIX. «3eéHast
PeBOIIOYUAY.

CoxpaHeHHE U M3YUYCHHE T'CHETUUYECKUX PECYpCOB KYJIBTYPHBIX PACTEHUU U
WX JUKAX  pOJAWYed  JUIi  CO3JaHUsS  HOBBIX COPTOB W THOPUJIOB
CEIIbCKOXO3IMCTBEHHBIX  KYJbTYp. H3yuenue, coxpamenue u ynpasieHue
2EHEeMUYECKUMU pPecypcamu CelbCKOXO3AUCTNBEHHBIX U NPOMBICIOBIX HCUBOMHBIX
8 Yensx YIAyHueHus Cyuecmayrouux u coO30anus Ho8blX Nopoo, TUHUL U KPOCCO8, 8
MOM UuUcle C NPUMEHEeHUEM COBDEMEHHbIX Memo008 HAYUHbIX UCCAe008aHUll,
nepeoosuvlx uoell U NepCneKmu8HbLX MexHON0ULL.

JleMoHCTpauun

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

Tabmuiel 1 cxeMbl: «L{eHTpbI TPOUCXOXKICHHUS U MHOT00Opa3us KyJbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKUX PSIAO0B B HACIEACTBEHHOW M3MEHYMBOCTHY,
«Metoapl cenekiuny, «Otnanéunas rTudbpuauzanusy, «MyTtaresesy.

JlaGopaTopHas padora «l3ydueHue cOpToB KyJbTYPHBIX PACTCHUN U MOPOJ]
JIOMAIITHUX YKUBOTHBIX).

JlaGopaTopHas padora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IpakTnuyeckas padora «lIpuBnBka pacTteHun».

IKcKypceusi «OCHOBHBIE METOIbl U JOCTHUKEHHSI CEJIEKIIMM PACTEHUU U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTAHLIHIO, IJIEMEHHYO bepmy,
COPTOHWCIIBITATCNIbHBIA  YYaCTOK, B TEIUIMYHOE XO3SMCTBO, B Ja0OpaTOPHIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LICHTPA)».

Tema 16. BuorexHo/10rusl 1 CHHTETHYECKAS] O0MOJIOT U

OOBEKTHI, HCMHOJIb3yeMble B OWOTEXHOJIOTHMH, — KJIETOYHBIE U TKAHEBBIC
KYJIbTYpHI, MUKPOOPTAaHU3MBI, 170.4 XapaKTEePUCTHKA. TpaguuronHas
OMOTEXHOJOTHS:  XJICOONMEUCHUE, IIOYUYCHHE KHCIOMOJIOYHBIX IMPOJIYKTOB,
BUHOAEnne. Mukpoouonoruueckuii cuntre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
texHosorui. [IpousBoacTBO O€sika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEeXHOJIOTMl U MHCTPYMEHTOB IEJIEHANPABICHHOTO U3MEHEHUS U
KOHCTPYHUPOBAHUSI TEHOMOB C IEJIbIO MMOTYYEHUSI OPTraHU3MOB U UX KOMIIOHEHTOB,
coJiep KaIluX HE BCTPEUAIOIINECS B IPUPOI€ OMOCUHTETHYECKHUE Y TH.



Kierounasa unxkeHepus. MeTonbl KyJIbTypbl KIETOK U TKaHEW PACTEHUU H
KUBOTHbIX. Kpuobanku. Comaruyeckas TruOpuAN3alUss W COMATHYECKUN
sMOpuorene3. lcnonb3oBaHue ramiouoB B CEIEKIUU pacTtenuil. [lonyuenue
MOHOKIOHANbHBIX anmumein. Hcnonvzosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBIX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
AWIEKICTOK U KIIOHUPOBAHHUE XMBOTHBIX. METO TpaHCIJIAHTALUU SEP KIETOK.
Texnonozuu 0300po8enus, KYIbMUGUPOBAHUS U  MUKDOKIOHATLHO20
DA3MHONCEHUSL CEIbCKOXO03AUCMBEHHBIX KYIbMYP.

XpoMocOMHass W TE€HHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha H
koHcTpyupoBanue pekomouHanTHeix JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTmkeHrnss M NEPCHEKTUBBI  XPOMOCOMHOM W TI'€HHOM  HMH)KCHEPUH.
DKOJIOTUYECKHE U 3TUYECKUE MTPOOJIEMBI T€HHON MHXKEHEPUU.

Menununckue OuotexHonoruu. [loctrenomuas mudponas meaununa. [11P-
JUarHocTuka. MeraOOoJOMHBIM aHajau3, TEeHOLIGHTPUYECKUM aHaliu3 MpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHSA €ro 340poBbs. Mcmosib30BaHHWE CTBOJIOBBIX
KieTok. TapretHas Tepanusi paka. 3D-OmowmHkenepus i pa3pabOTKU
(yHIaAMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3AaHMS KOMILIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJOTUH TPEXMEPHOTO OMONPHUHTUHIA U cKapQosauHra
JUISL peLIeHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIUIIVHBI.

Co3naHue BEKTOPHBIX BaKIMH C LEJbI0 OOecreueHus] KOMOMHUPOBAHHOU
3amuThl OT Bo3Oyauteneid OPBU, ycTaHOBieHHE MOJIEKYJISPHBIX MEXaHH3MOB
¢ynkuonuposanus PHK-coneprkammx BUPYCOB, BBI3BIBAIOIIUX OCO0O OMNAacHbBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JemoHcTpanuu

Tabnuubl n cxemsl: «/cnojib30BaHE MUKPOOPTaHU3MOB B MPOMBIILIEHHOM
IPOU3BOJCTBEY, «KiteTouHas nHkeHepus», «I eHHast HHKEHEPUs».

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUM.

IIpakTnueckas padora «lloydyeHrne MOJOYHOKHUCIBIX TPOLYKTOBY.

IKCKypcusi «bHOTEXHONOTMS — BaXHEWINas IPOU3BOJUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MPOU3BOJICTBO)Y.

11 KIIACC

Tema 1. 3apoxkaenne W pa3BUTHE 3BOJIOIHOHHBIX MPEACTABJICHUN B
omnosioruu

OpomonmonHas Teopust Y. JlapBuna. Ilpennochbuiku BO3HUKHOBEHUS
napBuHu3Ma. Ku3Hb U Hay4dHas aedarenbHocth Y. Jlapuna.

J{Brokynye cuiibl 3BOTIOIIUK BUAOB 110 Y. JlapBuHY (BBICOKast HHTEHCUBHOCTD
pPa3MHOXEHHUSI OpPraHW3MOB, HACJEICTBEHHAas W3MEHYMBOCTh, Oophba 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).



Odopmienne cuaTeTnueckorr Tteopuu sBomonmu (CTD). HelTpanbHas
Teopusi 3Bomtonuu. CoBpeMeHHas SBOJNIOIHMOHHAS  OuoyorHUsa. 3Ha4YeHHE
HBOJIFOLIMOHHON TEOPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JleMoHCTpaIMuA

[Toptpetsl: Apuctotens, K. Jlunnen, XK. b. Jlamapk, 3. XK. Cenr-Unep, K.
Kiosne, Y. lapsun, C. C. YerBepuxos, 1. U. HImansraysen, [x. Xonnein, . K.
benses.

Tabmuubr u cxembl: «Cucrema sxkuBoil mnpupoasl (mo K. Jlunuero)y,
«Jlectnuna xuBbIX cymectB (o Jlamapky)», «Mexanuzm (opmupoBaHus
NPUCHIOCOOJIEHU y pacTeHuit U KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapuipyta nytemectBus Y. lapsunay, «Haxonku Y. {apBunay, «@opmbl 00pbObI
3a cymectBoBanuey, «lloponbr romy6eit», «MHorooOpasue KyJIbTypHBIX (POpM
KarycThl», «[1opojpl JOMaITHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. JlapBuHy)», «Cxema COOTHOIIEHUS JBIXKYIIUX CHJ SBOJIOLHUNY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUHU IBOTIOLIUNY.

Tema 2. MuKpo3BOIIOLHSA U €€ Pe3yJIbTATHI

[Tonynsiuus Kak 3JIeMEHTapHas €IWHULA 3BOTOUUA. COBPEMEHHBIE METOIbI
OLIEHKM TE€HETUYECKOT0 pa3HooOpa3zus M CTPYKTypbl Homyssiuuid. M3meHeHue
reHo()oH/a TOMYJALMA KaK »3JIEMEHTApHOE DSBOJIOLMOHHOE SBJICHHUE. 3aKOH
reHeruueckoro paBHosecus [xx. Xapau, B. BaitnOepra.

DneMeHTapHble (aKTOphl (ABUKYIIME CHJIbI) HBOIIONMH. MyTallMOHHBIMN
npouecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelip TeHOB — ciyualiHble
HEHAIpaBJCHHbIE W3MEHEHHMS 4YacTOT ajiened B nomymanusx. Oddexr
ocHOBaTend. IDggexm oOymuinounozo zopaviwika. CHudiceHue 2eHemuiecKo2o
paznoobpazus: npudunsl u cireocmeus. llposenenue s3gpghexma Opetigha cenog 6
oonvuwux U manvlx  nonyaayusx.  Murpauuud.  M3onsuus  mOMyJISLMi:
reorpaduyeckas (mpocTpaHCTBEHHAs), Oroaornyeckas (penpoyKTUBHAS).

EctecTBeHHbIil 0TOOp — HampaBisionuii ¢akrop sBomonud. Dopmbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUWA, CTAOWJIM3UPYIOLIMNA,  pa3pbIBAOIIMIMA
(nm3pyntuBHbIi). [lonoBoil 0TOOp. BO3HMKHOBEHHE W HBOJIOLUS COLUATBHOTO
MOBEJICHUS] )KUBOTHBIX.

[Tprcnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yibTaT  MHMKPOAIBOJIIOLIUU.
Bo3HukHOBeHHe ~— mpucnocoOieHudt y  opraHusMoB.  Apomopdo3bl U
uanoanantauuu. Ilpumepsl npucnocoOieHnit y opraHu3MoB: MOp(OIOrHYECKue,
busnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHYeckue.  OTHOCHUTEIBHOCTD
PUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kputepum u CTpyKTypa. BumooOpa3zoBaHuWe Kak pe3yibTaT
MUKpOdBOMIOIMHU. M3omsius — kimodeBor (aktop BumgooOpazoBanusa. [lytu u
CIIoCOObI BUJI000pa30BaHMUS: aJJIONaTPUYECKOe (reorpacduueckoe),



CUMIATPUUIECKOE (3KOIOTUYECKOE), «MTHOBEHHOE (monuIIonIM3anus,
rudpuansaiys). JJIMTenbHOCTh 3BOTIOIUOHHBIX MTPOLECCOB.

Mexanu3mbl (OPMUPOBAHUS OUOTOTHYECKOTO Pa3HOO0pa3Hsl.

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

JdeMoHCcTpanuu

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

Tabmuubr u cxembl: «MyTanmoHHasi HM3MEHYUBOCTHY, «llomynsaironnas
CTPYKTypa BuAa», «Cxema mnposBiieHus 3akoHa Xapan—BaitnOepray, «/IBmwxymine
CHJIBI 3BOJIOIUNY, «IDKOJIOTHMUECKas H30JSIUS MOMYyJSALUUNA CEBAaHCKON (dopenmy,
«['eorpaduueckass M307A0US  JIUCTBEHHUIBI CUOUPCKOW U  JIMCTBEHHMULIBI
JaypcKoi», «IlomyssiuoHHbIE BOJIHBI YUCIEHHOCTH XUIITHUKOB U XKEPTBY, «Cxema
JNEUCTBUS €CTECTBEHHOro o0TO0pa», «Popmbl OOpHOBI 3a CYIIECTBOBAHHUEY,
«MBaycrpuanbHblii MenaHu3mM», «JKuBble UCKoraembie», «[IOKpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«®uznonorunueckue aaanrauuny, «lIpucnocobseHHOCTh OpraHu3MoB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKTypa BUAa B
npupozae», «CrnocoObl BuaooOpazoBaHus», «l'eorpapuyeckoe BUA00Opa3zoBaHUE
TPEX BUAOB JaHABIIIEH», «IKOJIOIMYECKOE BUI000PA30BAHUE BHUJIOB CHHUID),
«[Tonunnouael pacrenuit», «KamycTHo-peeuHbIi ruOpUI.

OobopynoBanue: repOapuy pacTeHUM, KOJUIEKIIMY HACEKOMBIX, Uydelia MTUL U
3Bepeil C MpuUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUH, Yydella NTHIl W 3Bepei
pa3HBIX BHJIOB, TepOapuu pacTeHUM OJM3KUX BHUIOB, OOpPa30BaBIIUXCS
Pa3IMYHBIMU CIIOCOOaMHU.

JlabopaTtopnasi pa6ora «BblsiBIeHHEe W3MEHYMBOCTH Yy OCOOEH OJIHOTO
BHUJIA).

JlaGopaTtopnasi  pa6ora  «lIpucmocoOneHuss  OpraHu3smMOoB M HUX
OTHOCHUTEJbHAs LEIECO00Pa3HOCTDY.

JlaGopaTtopnass paGora «CpaBHeHHWE BHUJOB IO MOP(POIOrHIECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIIOLNS U €€ Pe3yJIbTaThl

Metonbl  M3yueHHS  MaKpOlIBOMIONUHU. [laneoHTonormyeckue  MeTO[bl
uzydeHus: HBomoiuu. IlepexonHeie ¢GopMbl U (UIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaguyeckue Metonsl u3yudeHus sBomonuu. CpaBHeHUE (IOpHl U
dbayHbl MaTepuKoB U OCTpOBOB. buoreorpaduyeckue obmactu 3emun. Bumpl-
SHAEMUKHU U PEJIUKTHIL.



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

XPpOMOCOMHBIE MyTalluX U 3BOJIIOLIUS TEHOMOB.

OO01mre 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKYuU.
HeobOpatumocTs 3Bomonnu. AfanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIIOLIU Y.

JleMoHCTpanun

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

Tabnuupl U cxembl: «PUIOrEeHETUYECKUN s JOLaaAn», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creronedansy»y,  «Pununoduts»y,  «CemeHHBbIE
NanopoTHUkn», «buoreorpapuueckne 30HBI 3emun», «Jlpei) KOHTHHEHTOBY,
«Penuktey, «HadanpHble cTaauu 53MOPUOHAIBHOIO PA3BUTUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBIE OpraHe», «PyJIUMEHTBI»,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI 4YellOBEKa M IMMMaH3e», «[aBHbIE
HaITpaBJICHUS 3BOJIIOIUNY, «O0I1IHe 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJJIEKIIMU, TrepOapuu, MYyJSKH HMCKOIMAEMbIX OCTAaTKOB
OpPTraHU3MOB, MYJISIKU TOMOJIOTHYHBIX, AHAJOTUYHBIX, PYAUMEHTAPHBIX OPTraHOB U
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TUMoTe3bl NPOUCXOXKIACHUS >KU3HUM Ha 3emie. AOUOTeHe3 W
naHcrepmusi. [JloHayuHble IpeACTaBICHUs O 3aPOKICHUU JKU3HU (KPEALMOHU3M).
['unore3a NOCTOSHHOTO CaMO3apOXKICHHUS )KU3HU U €€ onpoBepKeHue onbitaMu D.
Penu, JI. Cnannannanu, JI. [1actepa. [IponcxoxaeHue sxu3Hu U aCTPOOHOIIOTHA.

OcHOBHBIE JTallbl HEOPTraHUYECKON JBOJIIOLIUH. [InanerapHas
(reonmoruueckasi) SBOJIOINUSA. XHUMHUYECKass OHBOJIONMSA. AOUOTEHHBIM CHHTE3
OpraHnyeckux BemecTB n3 Heopranudeckux. Ombir C. Mummepa un I'. IOpwm.
OOpazoBanue mnoiuMepoB u3 MoHoMmepoB. Koarnepsatnas rumnoresa A. M.
Omnapuna, TMroTe3a nepBuyHoro oyiapona Jx. XomnaeitHa, reHeTUYECKasi TUIOTE3a
I'. Ménnepa. Pubosumsl (T. Yek) m rumoreza «mupa PHK» VY. T'mnbepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hctopuss 3emuin M Meroabl €€ wu3zydeHHs. VIcKomaemble OpPraHMYECKHUE
octaTkd. ['eoxponosoruss u e€ wMeronapl. OTHOcUTENbHass H aOCOIIOTHAsS
reOXPOHOJIOTHs. I'€0XpOHOIOrHYecKast KaJla: 30HbI, 3pbl, HEPHOBI, SITOXH.



HauvanbHbie 3Tanbel opraHndeckou sBoionuu. [losgBiaeHne u 3BOTOLUA
MEPBBIX KJIETOK. JBOMIONUSA MeTabonm3Ma. BOSHUKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIe MUKPOOHbIE OMOIIIIEHKU KaK aHaJOT MEepPBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOIIOIMOHHOE TIPOUCXOKICHUE
BUpPYCOB. lIpoucxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

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

OCHOBHBIC 3Tallbl 3BOJIONHMH JKABOTHOTO MHUpa. OCHOBHBIE apOMOP(O3BI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKU3Hb B BOAE. DBOJIOLHUS MO3BOHOYHBIX.
[Ipoucxoxnenue ampubuii u pentwmid. IIporncxoxaeHrne MIEKONUTAIOUIMX U
ntui. [lpunnun kimodeBoro apomopdosza. OcBoeHHE OECIO3BOHOYHBIMU U
MO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pa3utne xu3HM Ha 3eMje MO 3paM W MepuoiaM: apxeu, MPOTEPO30i,
najgeo3oi, Me3030M, KalHO30i. OOmas xapakTepuUCTHKa KJIMMara U
reoJIOTHYECKUX TporeccoB. IlosiBIeHre M pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrieoOpa3oBaHue: €ro yCcloBUs U BIUSHUE HAa Ta30BbIi cOCTaB aTMOC(eEpHI.

MaccoBble BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIoro. IIpuunHel u
CJIECTBUS MAacCOBbIX BbIMHUpaHHil. COBPEMEHHBIN IKOJOTHMYECKUN KPHU3UC, €Tr0
ocobennoctu. [Ipobrnema coxpanenus 6MopasHo0Opa3us Ha 3emIie.

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

JlemoHcTpanuu

[Toptpetsl: @. Penu, JI. Cnamnannanu, JI. Ilactep, . . Meunukos, A. W.
Omnapun, JIx. Xonaenn, I'. Ménnep, C. Mumnep, I'. IOpu.

Tabnuie! u cxemsl: «Cxema omnbita @. Penny», «Cxema onwita JI. [1actepa no
M3YUYCHUIO CaMO3apoXKIeHUsl Xu3HW», «Cxema ombita C. Mumiepa, I'. FOpuy,
«JTanbl  HEOPraHWYECKOW  3BOMIOUUM», «['€0XpoOHOJIOrMYecKass  IIKaJay,
«HauanpHble 3Tarbl OPraHUYECKO IBONIONUNY, «CxeMa 00pa3oBaHUS DYKAPUOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mpupoabl», «CTpoeHue BHUpPYCay,
«Apomopdossl  pacteHuit», «PunmoduTh», «OIHOKIETOYHBIE BOJOPOCINY,
«MHoOTrOoKJIeTOuUHblE BOoAopocam», «Mxwm», «llamoporHukm», «l'omocemMeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHu», «(Cxema pa3BUTUS KUBOTHOIO
Mupay, «Apomopdossl KUBOTHBIXY», «lIpocteiimme», «KumedHomnomocTHbIEY,
«IInockue 4EPBUY, «HneHucToHoruey, «PBIOBIY, «3€MHOBOJIHBIEY,



«IIpecmbikaromuecs», «lItuuspy, «Miekonuratomme», «Pa3Buthe XKuU3HU B
apXeucKou spe», «Pa3BuTHE )KU3HU B NMPOTEPO3OMCKOU 3pe», «Pa3Burue Xu3HU B
IIaJIC030MCKOU 3pe», «Pa3BuThe KU3HU B ME3030MCKOM 3pe», «Pa3BuTne XKu3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsl CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repbapuu pacTeHU pa3IUYHBIX OT/AEJIOB, KOJUICKIIHH
HAaCEKOMBIX, BJIAKHBIC IIPENApaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIUN
WUTJIOKOXKHX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, Yyyejla NTHULl U 3BEpEW,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMBbIX, MYJBSIKH OPTraHUYECKHUX
OCTaTKOB OPraHU3MOB.

BupryanbHasa  sga0oparopHas paGora «MoaenupoBaHUE — ONBITOB
Munnepa—tOpu no n3ydennro abMOreHHOTO CUHTE3a OPraHUYECKUX COCTUHEHH B
NEPBUYHOI aTMochepe».

JlabopaTtopnasi paGora «/3yueHue M omnHMcaHuWE MCKONAEMbBIX OCTAaTKOB
JPEBHUX OPTraHU3MOB).

IIpakTnueckass padora «M3ydyeHne OCOOCHHOCTEH CTPOCHUSI PaCTECHUI
Pa3HBIX OTAEIIOB).

IIpakTnueckass padora «/3yueHre oCOOEHHOCTEW CTPOEHUSI TTO3BOHOYHBIX
YKUBOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIIOr eHe3

Pa3znensl u 3agaun aHTPONOIOTHU. METOIBI aHTPOTIOJIOTUH.

CraHoBIEHHE TPEACTABICHUN O IMPOMCXOKICHUM YeJIOBEKa. Penmurmnosnsie
B033peHU. COBpEMEHHBIE HAYYHBIE TEOPHH.

CX0ZCTBO 4enoBeKa ¢ )KUBOTHBIMU. CHCTEMAaTHUYECKOE MTOJIOKEHUE YEIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU31010r0-OMOXUMHUYECKHUE,
noBeieHueckre. OTanyus 4enoBeKa OT KUBOTHBIX. [IpsIMOXOXKIEHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. PazBuTHe roJOBHOrO MO3ra U BTOPOM CUTHAJIBHOMU
CUCTEMBI.

JIBrokymue cuiibl ((akToOpbl) aHTPONOreHe3a: OMOJIOrHYecKre, COluaIbHbIE.
CooTHolIeHNE OMOJOTUYECKUX U COLIMATIBHBIX (PAKTOPOB B aHTPOIIOTEHESE.

OcCHOBHBIE CTaAWM aHTpororeHe3a. PaHHue 4enoBEeKOOOpa3Hble O0E3bSHBI
(IPOKOHCYJIBI) M PaHHUE MTOHTUBI — OOIITHE MPEIKH YeIOBEKOOOPA3HBIX 00€3bsH 1
JoJiei. ABCTPaTONUTEKU — JBYHOTHE MPEAKH Jtofeh. UenoBeK yMenbli, MepBbie
M3TOTOBJICHUS OPYAUHN Tpyaa. YenoBeK NpsIMOXOAALINN U MEPBBIA BBIXOJ JIIOJIEU
3a  mnpenensl  Adpuku. YenoBek reimenbOeprckuii — 0o0mMMM  MpesoK
HEaHIEPTAJIbCKOT0 YEJIOBEKA U YEJIOBEKA Pa3yMHOI0. YeloBeK HEaHAEPTAIbCKUN
KaK BHJ JIIOJEH XOJOAHOTO KJIMMaTra. YeloBeK pa3yMHbIM COBPEMEHHOIO THIIA,
JICHUCOBCKHMI 4EJOBEK, OCBOEHHE KOHTHHEHTOB 3a mpeaenamMu Adpuku.
[TasieoreneTrka v najeoreHOMHUKa.



OBOMIONMS COBPEMEHHOTO YeloBeKa. EcTecTBEHHBI OTOOpP B MOMYJNSLMSIX
yenoBeka. MyTalmoHHBIH mporecc U noaumopdusmM. [lomymsiuoHHbIE BOJHBI,
npeiid reHoB, murpanus U «3(QQGeKkT ocHOBATENs» B MOMYJISAIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckne pacel. [loHarue o pace. bonblume pacel: eBponeouaHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANIbHASs),  MOHTOJOWAHAsS
(a3maTcko-aMepuKaHcKas). BpemMs u myTu paccelieHHs 4YelOoBeKa IO IJIaHETe.
EnuHcTBO  dyenoBeueckux — pac. HayuHas  HECOCTOSITENBHOCTh — pacus3Ma.
[Ipucnoco6eHHOCTh YeNoBeKa K pa3HbIM YCJIOBUSIM OKpY)KAroUIeH Cpeibl.
Bnusnue reorpaduueckoil cpeapl W Apeiida reHoB Ha Mopdosoruio u
(bu3MONOTHIO YeTIOBeKa.

MexauciuIuiMHapHble  MeToAsl B ¢u3mdecko  (OMOJOTHYECKON)
AHTPOIIOJIOTMM.  OBOJIOLMOHHAA ~ AHTPONOJIOTHSIT W IAJCOAHTPOIOJIOTHS
YeJIOBEUECKUX NOIMYJSUui. bruoconnanbHble HCCIENOBaHUS MPUPOJBI YEJIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOITMYECKOr0 M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpauun

[Toptpersr: Y. lapBun, JI. JIuku, . . Porunckuit, M. M. I'epacumos.

Tabmunp! 1 cxembl: «MeToIbl aHTPONOJOTun», «['0JJIOBHON MO3T uerIoBeKay,
«YenoBekooOpa3Hble 00€3biAHb, «CKeNeT ueaoBeKa M CKEJeT IIMMIIaH3e»,
«PyIMMEHTBI M aTaBU3MBbD», «J{BHKyLIUE CUJIBI AHTPOIIOTE€HE3a», « IBOIIOLUOHHOE
IpPEBO  YENOBEKa», «ABcTpamonurek», «YenoBek  ymenslit», «YemoBek
IPAMOXOAAIIMIY, «JleHucoBckuid yenoek» «Heanaepraneup», «KpoMaHbOHIBDY,
«IIpenku yenoBeka», «ITalbl HIBOJIFOLUHN YEJIOBEKA», «Pachl yenoBekay.

O6opynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TIPeAMETOB MaTepualibHOU
KyJIbTYpbl ~TPENKOB 4YeloBeKa, penpoaykuuu (pororpadum) KapTuH C
MUQOJIOTUYECKUMU U  OUOJICHCKUMM CIOKETAMHU TPOUCXOXKJICHUS YEJIOBEKa,
¢doTtorpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BEKa, MOJIENb
yeperna 4YejJoBEKa M 4epena IIMMIIAH3€, MOJENb KHUCTH 4YEJIOBEKAa W KUCTH
HIMMIIaH3€, MOJEIIA TOpCa MPEAKOB YEJIOBEKa.

JlaGopaTopnasi padora «l3yueHne o0COOEHHOCTEW CTPOEHHUS CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPSIMOXO0XKICHUEM).

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aJalTalNil YeIIOBEKay.

Tema 6. Jkojorusas — Hayka O B3aMMOOTHOUICHUSIX OPraHU3MOB H
HAJ0PraHM3MEHHbIX CHCTEM ¢ OKPY Kaloulei cpeaoi

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



Metonsl sxonoruu. I[loneBbie HaOmOAECHUA. DKCIEPUMEHTHI B HKOJIOTHU:
OpuUpoJHble W JabopaTtopHble. MoJaenupoBaHUE B JKOJOTUA. MOHHUTOPHHT
OKpY’KaIOIIEH CpeIbl: JIOKAIbHBIN, peTUOHATBHBIN U TJI00ATbHBII.

3HaYeHUE DOKOJIOTMYECKMX 3HAHUM I YEJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHNE KaK OCHOBA CBS3€Hl YENOBEYECTBA C NMpUpoaoi. PopmupoBaHue
HKOJIOTUYECKOM KYJIBTYPBI U SKOJIOTMYECKON TPaMOTHOCTH HACEIEHUS.

JleMoHCTpanun

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

Tabmuubl u cxembl: «Pazgensr sxonorun», «Metoasl skonoruny, «Cxema
MOHUTOPHUHIA OKPYKAIOIIEN CPEIbI».

JlaGopaTopHuas padora «3yuenue METOJ0B AKOJIOTUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUS

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

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

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

Bnaxnocts kak skojorumdeckuin (axrtop. Ilpucmocobiienuss pacteHuil K
HoJIepKaHuIo0 BoJHOTO OanaHca. Knmaccudukanusi pacTeHHM MO OTHOILEHHUIO K
Boze. [IpucnocoOneHust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
riyOMHHAasT  TOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  DU3UKO-XUMUYECKHE
OCOOEHHOCTH cpell oOuTaHusi opraHu3MoB. [IpucrocoOneHuss OpraHu3MoB K
YKU3HU B Pa3HbIX Cpelax.

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

Kusnennsie Qopmbl opranuzMoB. [loHsiTHe O JKU3HEHHOW (Qopme.
XKuznennvle pOpMBbI pacTeHUN: AepEBbs, KYCTAPHUKU, KYCTAPHUUIKH, MHOTOJIETHHE



TpaBbl, OJHOJETHHE TpaBbl. JKW3HEHHBIE (POPMBI IKUBOTHBIX: THUIPOOHMOHTHI,
re0OUOHTHI, a9pOOHOHTHI. OCOOCHHOCTH CTPOSHHUS U 00pa3a KU3HHU.

buotnueckune (bakTopsI. Bunpr  OMOTMYECKMX  B3aUMOJEHCTBHIL:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMOMO03 U ero (opmsl. [lapasutusm, koomneparus,
MyTYyaju3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). Hetpoduueckue
B3aMMOJCUCTBUS  (Tomm4ueckue, (Qopudeckue, ¢adbpuueckne). 3HAYCHUC
OMOTHYECKUX B3aMMOJCUCTBUM JJIsI CYIIECTBOBAHUSI OPraHU3MOB B Cpele
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIOYESHUS.

JdeMoHCcTpaIMuA

Tabmuubl U cxembl: «Jkonorudyeckue @axrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKUE TPYIIIHI KUBOTHBIX MO OTHOIICHUIO K CBETY», «TeminoKkpoBHbIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE >KUBOTHBIE», «DHU3MONOTHYECKUE aaanTaluu
KUBOTHBIX», «Cpenpl OOWTaHHWS OpPraHU3MOB», «bHOJOTHYECKHE PUTMBDY,
«Kuznennole  Qopmbel  pactenmity, «KuzHeHHbIE  (GOPMBI  KUBOTHBIXY,
«IKOCHUCTEMA IUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenu
NUTaHUSY, «XulHudecTBOy, «llapasutuzm», «KoHkypeHmus», «CuMOu03»,
«KommeHncanuzmy.

O6opynoBanue: repbapud pacTeHUW W KUBOTHBIX, MPUCIHOCOOICHHBIX K
BIUSHUIO PAa3UYHBIX OSKOJOTUYECKUX (PAKTOpOB, repdapuu CBETOIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUH, CBETOJIIOOUBBIC, TCHEIIOOMBBIE U
TEHEBBIHOCJIMBbIE KOMHATHBIC PACTECHUS, repOapuu U KOJUICKIIMHU TEIIOJI0OUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydesia MTHUIl U 3Bepel, repOapuu
pacTeHui, OTHOCSIIMXCS K rurpoduram, kcepopuram, mMe30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYIIN, KOJJIEKIIMHU KUBOTHBIX, OOUTAIONINX B Pa3HBbIX cpenax,
repObapu M KOJUICKIIMM PACTEHUH MW JKUBOTHBIX, OOJIAJAONIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM JKM3HU, repOapuu u
KOJUICKIIUU PACTEHHM M >KUBOTHBIX PA3UYHBIX KU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUACTBYIOIIUX B PA3IMYHBIX OMOTUYECKUX B3aUMOJICHCTBUSIX.

JlaGopaTopnasi paGora «BpisgBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlaGopaTopnasi paGora «BpisBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlabopaTopnasi pa6ora «AHATOMUYECKHE OCOOCHHOCTH pAaCTEHUN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. IKo10rusi BUAOB U MOILYJISA UM

DKOJIOTUYECKHE  XapaKTEPUCTUKHU MOMYJISIUY. [Monynsiius Kak
Oounonornyeckas cucrema. Poib HEOTHOPOMHOCTH Cpelibl, (PU3NIecKux 6ApbepoB U
0COOEHHOCTEH OMOJIOTHH BUIOB B (DOPMUPOBAHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyJysiiiuii. OCHOBHBIE TIOKa3aTeIW TMOMYJSIUU: YHUCIEHHOCTh, IUIOTHOCTb,



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

Dkosioruyeckas CTpykrypa nonyssinuu. OleHKa YUCIECHHOCTH TOIMYJISIUHN.
JvHaMuka nmonynsuuu U €€ peryysanus. bHoTHdeckuil MOTEHIMaN MOITYJISLHH.
MopaenupoBaHue JUHAMUKU NOMyIsiuuK. KpuBble pocTa YMCIEHHOCTH MOMYJISIIUN.
KpuBble BbDKMBaHUSA. Perynsius YWCICHHOCTH MOMYJSAIUNA: POk (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKHUE CTPATETUH BUOB (T- U
K-ctparerun).

[Tonsitue 00 sKoNOrMYecKoil Huie Bujaa. MectooOutanue. MHoromepHas
MoJenb dKosiornyeckon Humun Jx.M. XarunHcoHa. Pa3Mepbl 3KOJI0TMYECKOU
Hu. [loTeHnmanpHas u peanu3oBaHHAs HUIIM.

Bun xak cucrema nomynsinui. Apeansl BUAOB. BHIBI M MX KM3HEHHBIE
CTpaTEruu. JKOJOTUUYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTM TIOBEJICHUS W MUrpaluid >KUBOTHBIX. buoiormdeckue
VMHBA3UU YYKEPOJHBIX BUJIOB.

JleMoHCTpauun

[Toptper: Ix. . XaTunHCOH.

Tabmuubl U cXeMmbl: «JKOJOTHYECKHUE XapAKTEPUCTHKU MOMYJISLIUNY,
«IIpocTpaHcTBEeHHass  CTpyKTypa  mnomyisium», «Bo3pacTHble  NHUpaMHUJIbI
nonysnun», «CKOpPOCTh  3acelieHUs MOBEPXHOCTH  3€MJIM  Pa3IUYHBIMU
opranuzmammn», «Mojeinb 3xonorudeckort Humm . M. XaTunHcoHay.

O6opynoBanue: repdapun pacTeHUM, KOJJICKIIUU )KUBOTHBIX.

Jlabopatopuass  padora  «IIpucnocoOienuss ceMsH  pacTeHUd K
PacCeNICHUIO».

Tema 9. IKo10rus cO00IIECTB. IKOJIOTHIECKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buorneHo3 u ero crpykrypa. CBA3UM MEXIY
OpraHu3Mamu B OUOIIEHO3E.

Okocucrema kak otkpbiTas cuctema (A. Jkx. Tencnu). dyHKIMOHATBHBIC
0JIOKM OpraHu3MOB B DJKOCHUCTEME: TMPOAYLEHTbl, KOHCYMEHTBI, PEIYIEHTHI.
Tpoduueckne ypoBHu. Tpoduueckue uenu u certd. AOHOTHYECKHE OJIOKH
skocucteM. [TouBbl U Wikl B 3kocucTemMax. KpyroBopor BelEeCTB U MOTOK SHEPTUH
B OKOCHUCTEME.

OcHOBHBIE  TIOKa3aTelau  dKocucTeMbl. buomacca u  mpoaykuus.
DKOJOTHYECKUE TUPaAMU/IbI YKCEN, OMOMAacChl U SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKileccuu. llepBuunbie u
BTOPUYHBIE CYKIIECCUM W MX TMPUYUHBI. AHTpPOIOIE€HHbIE BO3JCUCTBUS Ha
cykneccuu. KimmmakcHnoe cooOriectBo. bropaznoobOpasue u moHoTa KpyroBopora
BEILIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.



[IpupoaHbIe 3KOCUCTEMBL. JKOCUCHEMbL 03ED U peK. DKocucmembl Mopeti u
oxeanos. Ixocucmemvl MYyHOp, 1€CO8, CMenel, nyCmbitb.

AHTpONIOr€HHBIE HKOCUCTEMBI. ATrposKkocucTeMa. ArpoueHo3. Pazmmuus
MEXIy aHTPOIIOT€HHBIMU U MIPUPOTHBIMHU YKOCUCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [oponckas
bnopa u ¢ayna. CuHaHTpomm3aius TOpPOJACKOW QayHbl. buonormueckoe wu
X035MCTBEHHOE 3HAUYECHUE arPOIKOCUCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB B
sKocuctemMax. Ponb kackaonoco 3ggexma u 6udo8-30upukamopos (Kirouesvix
61008) 8 yHKYUOHUpOoBanuu 3Kocucmem. IlepeHOC SHEPTHUU U BEIIECTB MEXTY
CMEXKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHUI.

Mexanuzmoi 8030elicmeus 3aepA3HEHUll  PA3HbIX munos Ha
CcyOOpeaHUu3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHO8bl  9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  8030€UCMBUs.
MeTom010THs MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpauun
[Toptper: A. JIx. Tencnu.
Tabmunpr  u cxembl:  «CTpykTypa  OuoueHo3a»,  «OKOocHCTeMa

HIMPOKOJIUCTBEHHOTO JIecay, « IKOCUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHAIIbHBIC
TPYINbl OPraHU3MOB B 3KOCUCTEME», «KpyroBopoT BEIIECTB B 3IKOCHUCTEMEY,
«llenu nutanus (macTOUIIHAS, JETPUTHAS)», «IKOJIOTHUECKas TUPAMHIA YUCEID,
«IKonoruyeckas nupamuia OMOMACChly), «IKOJIOTHUYECKasi MUpaMuia SHEPTUNY,
«O0pazoBanue 6onota», «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxapa», «IKocucrema 03epay», «ArpoueHos», «KpyroBopoT BEHIECTB U MOTOK
SHEPIruM B arpoiieHose», «[Ipumepsl ypOboskocucTeM.

O6opynoBanue: repbapun pacTeHU, KOJUICKIIMA HACEKOMBIX, Uydelia MTUIL |
3Bepeit, repOapuu KyJIbTYpPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
HYKOCHUCTEMBI.

IIpakTnueckas padora «/3yduenue u onucanre ypo03KOCUCTEMBI».

JlaGopaTopnasi paGora «M3yueHue pazHOOOpa3usi MEJIKUX TMOYBEHHBIX
YJICHUCTOHOTHUX B PA3HBIX SKOCHUCTEMAX).

IKCKypeHsi «DKCKypCHUsl B TUIUYHBIN OuoreorieHo3 (B qyOpaBy, Oepe3HSK,
€IbHUK, Ha CYXOJ0JIbHBIN UM TTIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYpcUsi «IDKCKYpCUs B arpodKOCUCTEMY (HA MOJjie WIH B TEIUIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riodanbHas 3IKOCUCTEMA

buochepa — obmemnnanerapHas o0ojiouka 3eMIIH, TNI€ CYIIECTBYET WIIH
CyILLECTBOBaJA KU3Hb. PazBuTHe npezacTaBieHuil o ouochepe B Tpyaax J. 3rocca.



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

3aKOHOMEPHOCTH cymiecTBOBaHUs Onocdeprl. OcoOeHHOCTH OMOChepbl Kak
rio6abHOM 3K0cUCcTeMBbL. JMHamuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEIIECTB U OMOTEOXMMHUYECKUE LUKIBI (Yriiepoaa, a3oTa). PUTMUYHOCTD sSIBIICHUMN
B Omocdepe.

3oHanbHOCTh Ouocdepnl. IlonstTne o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYHJpa, XBOMHBIE JIECa, CMEIIAHHbIE U ITUPOKOJINCTBEHHBIE JIECA, CTENH, CABAHHBI,
MIyCTBIHU, TPOIMUYECKHE JIECA, BBICOKOTOPhs. KimMar, paCTUTENbHBIN U )KUBOTHBIN
MHUP OMOMOB CYIIIH.

CtpykTypa 1 (QyHKIHS )KHBBIX CUCTEM, OIICHKA WX PECYPCHOTO MOTEHITHAA U
ounochepHbIx QyHKIUHA.

JlemoHcTpanuu

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

Tabmuubl u cxembl: «I'eocdepsl 3emnn», «KpyroBopoT azota B mpuUpone»,
«KpyroBopoT yriepona B mpuponae», «KpyroBopor kwuciopoga B mOpuUpoOne»,
«KpyroBopoT Boasl B mpupoae», «OcHOBHbIe OMOMBI cymmn», «Kinmarnueckue
nosica 3emnn», «TyHapay, «Talray, «Cmemanueiii gec», «ILIupokoancTBEHHBIM
necy, «Crenby, «CaBanHay, «IlycTbiHgy, « Tponndeckuii Jiecy.

O6opynoBanue: repOapuu pacTEHUN pa3HbIX OMOMOB, KOJIJIEKIIUU KUBOTHBIX.

Tema 11. YesnoBek u oKpy:xa0Ias cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYMHBL. Bo3geicTBHEe YeloBEKa Ha
ouocdepy. 3arpsizHeHue BO3AyIIHOW cpeabl. OxpaHa Bo3ayxa. 3arpsi3HEHHUE
BoAgHOW cpenbl. OxpaHa BOJHBIX pecypcoB. Pazpymenne mnoussl. OxpaHa
MOYBEHHBIX pecypcoB. MI3MeHeHne Kiumara.

AHTpOIIOTEHHOE BO3JICMCTBUE HA PACTUTENBHBIA U KUBOTHBIM MUp. OxpaHa
pPacCTUTENILHOTO W >KUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPaHbl MPUPOBL.
Kpacasie xHuru. Oco0o oxpansembie npupojansie Ttepputopun (OOIIT).
borannyeckue cajpl U 300J10THYECKUE TTAPKU.

OCHOBHBIC TPUHIUIIBI YCTOWYMBOTO PA3BUTHSL UEJIOBEUECTBA W MPUPOJIBI.
PannonanbHOE  MPUPOJONOJB30BAaHUE UM COXpAaHEHHE  OMOJIOTMYECKOTro
pasHooOpasust 3emiu. OOImMe 3aKOHOMEPHOCTH TJI00ABHBIX JKOJOTHYSCKHUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOI'O KPU3HCaA U €T0 BEPOSITHBIE MOCIEICTBHSL.

Pa3Butne METOJIOB MOHUTOPUHTA PA3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujeli u
KOHKYPEHmMOCnocobHoll anepeemuke. buonozuueckoe pasnoobpasue u buopecypcawi.
Hayuonanvnvle ungopmayuonuvie cucmemvl, obecneuusaowjue 00Cmyn K
uHgopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U 3IKocucmem. OcHoOBbl



9Kopeadburumayuy dKocucmem U cnocobos 0O0pbOLL ¢ OUONOBPENHCOCHUAMU.
Pexoncmpykyus mopckux u Ha3emMHbIX IKOCUCTEM.

JleMoHCTpanun

Tabmuubl  w  cxembl:  «3arpsisHeHHEe  atMocepb»,  «3arpsi3HEHHE
ruapocdepbl», «3arpszHeHue nouBb», «llapHukoBbld  3ddexr», «Ocobo
OXpaHseMbIe MPUPOTHBIE TEPPUTOPUN», «MOJEIN YIPABIIEMOTO MUPAY.
O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTEHHWH M >KUBOTHBIX KpacHoii
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 110
BNOJIOTYU HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OOy4YalONIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsl: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3yIbTATOB OCBOCHHUS MPOrpaMMBbl IO OUOJOTUH
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHKWE OOYYaAIOIIMMUCA POCCUICKON
IPAXKIAHCKON UJIEHTHYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOOINpEACNICHUI0, Haluuyue momusayuu K OOy4EHUIO  OHMOJIOTHH,
yeneHanpasienHoe pazsumue BHYTPEHHHUX YOEXKIEHUW JIMYHOCTA Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJOTUYECKOTO  00pa3OBaHUs, Haluyue NpagoCO3HAHUA  DKOJIOTHUUECKOU
KYJBTYPbI, CHOCOOHOCMU CMA8UmMb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBbI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIHUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHM C
TPAAULUOHHBIMUA POCCUICKHUMU COLUOKYJIBTYPHBIMU, HCTOPUUECKUMU U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUJIaMU U HOpPMaMHu
MOBEJICHUSI W CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUs, CAMOBOCIIUTAHUS U
CaMOpa3BUTHUS, Pa3BUTHUS BHYTPEHHEH TMO3MIMU JIMYHOCTH, MATPUOTHU3MA U
YBaKEHUS K 3aKOHY U MPaBOIOPSAIKY, YEJIOBEKY TPyJa U CTaplIeMy MOKOJECHHIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHUS K KYyJbTYPHOMY HACIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir denepaiuu, npupoae u
OKpYXKarolIEn cpelie.

JlnyHOCTHBIE pe3yibTaThl OCBOEHUsI ydeOHoro mpeamera «buonorus»
JIOJDKHBI OTPa)kaTh TOTOBHOCTH U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIUECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEXKIEHHH, COOTBETCTBYIOUIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTrO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peav3alliid OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOro BOCIIMTAHUS:

c(hOpMUPOBAHHOCTH TPAKIAHCKOM MO3UIIMKA 00YYaIOIIEeT0oCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO 4JICHA POCCUMCKOI0 OOIIECTBA;

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



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTA TMpPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENHLHBIX 3a/1a4, BBITIOJHCHUH
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

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

YMEHUE yYUTHIBATH B CBOMX JECUCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JTIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMU IIEHHOCTSMH U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B THIPOILIECCE COBMECTHOIO BBIOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIbHOTO
OTHOILIEHHSI K MHEHHUIO OIIMOHEHTOB IMpPU OOCYXJIEHUM CIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TyMaHUTApHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WUJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaXKEHHS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
PonuHoy, ropmoctm 3a CBOM Kpad, CBOKO PoawHy, CBOM S3BIK W KYJIBTYDY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACHEAUIO U MAMSATHUKAM IPUPOJIBI,
JTOCTUXEHUSIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTAaHOBJICHHE W
pa3BuTHE OWOJOTHMH, TOHUMAHUS 3HA4YCHHUs] OWUOJOTUM B TO3HAHUM 3aKOHOB
MPUPOJIBI, B dKU3HU YEJIOBEKA U COBPEMEHHOIO 00IIIEeCTBA;

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

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUMCKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

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

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYUBOTO Oy AyIIEro;

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

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUpPY, BKJIIOYAs ICTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;

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



TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPYECKON JTMYHOCTH;

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

NOHMMaHHWE U pealu3alus 370pOBOro M 0e30macHoro odpasza KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOamaHCUPOBAaHHBIA PEXUM 3aHATHH U OTAbIXa, peryisipHas ¢uznyeckas
aAKTUBHOCTb), OEpEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOILIEHUS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

IIOHUMAHUE LEHHOCTH MPAaBWI HHIWBHAYAJIbHOTO M  KOJUIEKTMBHOIO
0e30MacHOro MOBEJICHUS B CUTYallUsIX, YIPOXKAIOIIUX 3J0POBBIO U KU3HU JIFOACH;

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

6) Tpy10BOI0 BOCIIMTAHMSI:

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

TOTOBHOCTh K AaKTHBHOM JAEATEIBHOCTH TEXHOJOTMYECKOW W COLMAJIbHOU
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO JIESTEIBHOCTB;

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

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHIO MU C€aMOOOpPa30BAHUIO Ha
IPOTSKEHUH BCEU JKU3HU;

7) 3K0JIOTHYECKOT0 BOCIIUTAHMSA

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

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYJbTYpbl: NPUOOPETEHHE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOJXKHBIX ITOCIEICTBHMA  JUIS
OKPYKaIOIIEN CPEIbI;

OCO3HAaHME TJI00aTBHOrO XapakTepa 3KOJIOTMYECKUX MpoOJeM M IMyTed HuX
pEelIeHHS;

CIIOCOOHOCTh HUCIIOJIb30BaTh MpUOOpeTaeMble TpPH HU3YYECHUU OHOJIOTHH
3HaHWS W YMEHMs MpPU pEIIeHUHu NpobsieM, CBA3aHHBIX C palMOHAJIbHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHUE pPABHOBECHS B DOKOCHUCTEMAX, OXpPAaHY BHUJIOB,
AKOCHUCTEM, OrOochephl);

AKTUBHOE  HEINPUATHE JCUCTBUM, NPUHOCAIIMX BpPEH  OKPYXKaAKOUIEH
OPUPOJIHON cpee, YMEHHE MPOTHO3UPOBATH HEOJATONPHUATHBIE HKOJIOTHUYECKUE
MOCJIEICTBUS PEANPUHUMAEMBIX ACHUCTBUIN U MPEIOTBPAIATH UX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOW, KOMMYHUKATUBHOM M COLIMAJIbHOU
MPaKTUKE, TOTOBHOCTH K Y4aCTHUIO B MIPAKTUYECKOMN JIEATEIbHOCTH SKOJIOTUYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW U OOIIECTBEHHOM MPAKTHKW, OCHOBAHHOI'O Ha JIUAJIOTe
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHUE SI3BIKOBOW M YHUTATENBCKOM KYJIBTYpbl KakK CpelCcTBa
B3aMMO/ICHCTBUSI MEXKTY JIIOJbMH U MIO3HAHUSI MUDA;

MOHMUMAaHUEe Ccrnenupuku OWOJOTUM KaK HayKd, OCO3HaHWUA €€ POl B
bopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyKaroleM MHpPE Kak O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOllecTBa, B TO3HAHWK MPHUPOJHBIX 3aKOHOMEPHOCTEM W PEIICHUH MpoOemM
COXpaHEHUS TPUPOJTHOTO PAaBHOBECHS;

yOEeXAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU JIsi COBPEMEHHOM ITMBHIIM3AIIUU:
oOecrieyeHus: HOBOI'O YPOBHS PAa3BUTHSA MEAMIMHBI, CO3/IaHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECYpCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJI0BEYECTBA, MOUCKA MyTEH BBIXOJIa U3 TJI00ATBHBIX SKOJIOTHYECKUX MPOOJIEM U
obecrieueHus: mepexoja K  YyCTOMUMBOMY  Pa3BUTHIO,  PalMOHAJIBLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYypcOB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

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

MMOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH WCIOJL30BaTh MOJIydaeMble 3HaHWS [JI aHajdu3a U
OOBSICHEHUS SIBJICHUI OKPYXKAIOIIETO MUPa U MPOUCXOAIIMX B HEM M3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKJIOYEHUSI HAa OCHOBE HAay4yHbIX (PaKkToB U
MMEIOLIUXCS JAHHBIX C LIEJIbIO MOTYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS JUIs
pelieHus Ipo0sIeM B peabHbIX JKU3HCHHBIX CUTYAIUsX;

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

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IMOJYYEHUIO HOBBIX 3HAHWUW MO OWOJIOTHU B
COOTBETCTBHHM C KM3HEHHBIMH MOTPEOHOCTSIMH.



METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yabTaThl OCBOCHHS Y4eOHOTO mpenmeTa «buosorus»
BKJIIOYAIOT: 3HAYUMble I (OPMHUPOBAHHMS MHUPOBO33PCHHS OOYYArOUTUXCS
MEXIMCIUIUTMHAPHBIC (MEXKIPEIMETHBIC) OOIIEHAYYHbIC MOHATHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CHUCTEeMa, HayYHbIH (paKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HCClieIOBaHUE,  HAOJIOJICHHE,  WU3MEpPEHHE, OKCIEPUMEHT U  JpYyrue);
YHUBEpCAIbHBIC Yy4YeOHBIC HeWCTBHS (TIO3HABATENbHBIE, KOMMYHHUKATUBHBIC,

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

MHUPOBO33pEHUYECKUE 3HAHMS W  YHUBEpCAJbHble ydeOHbIE JIEHCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MTPAKTHKE.

B pesynbrare wu3ydyeHus OHOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEro
oOpasoBanust y oOywatomierocss OyayT c(OpMHUpPOBaHbl IO3HABATEJIbHbIC
YHHUBEpCaJbHble yueOHbIE JEHCTBUS, KOMMYHUKAaTUBHbIE YHUBEPCAIbHBIE yUeOHBIE
NEHCTBUS, pPEryJISTUBHBIC YHUBEpCAlbHbIE Y4YeOHbIE JIEHCTBUS, COBMECTHAas
NEeSATEIbHOCTbD.

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI IMPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI JOJKHBI OTPAXKATh:

OBananenue YHHMBEPCAJIbHBIMH y4eOHBIMHU M03HABATEJIbLHBIMH
AEeCTBUSIMM:

1) 6a3oBbIe JIOrHYECKHE IeiiCTBUS:

CaMOCTOATENBbHO  (QOPMYyJIHpPOBAaTH W aKTyallU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(aHanu3a, cuHTE3a, CpaBHEHMS, Ki1accupUKaluu, 0000IIEHUS ), PACKPBIBATh CMBICII
OMOJIOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE NMPU3HAKU, YCTAHABIIMBAThH
CBSI3U C IPyTUMH MOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JNOCTHKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACSITEIBHOCTU C IOCTABICHHBIMH LIETISIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS OObsICHEHUS (DAaKTOB U SIBJICHHIM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKHE pPACCYXICHUS (MHIYKTUBHBIE, JEAYKTUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYMS] B PaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKJIFOUEHUS;

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



TAaK)K€  NPOTUBOPEYMI  Pa3HOIO0  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMALIMOHHBIX UCTOUYHUKAX;

pa3palaThiBaTh IUIAH PEIICHUs MPOOJEMBbI ¢ YYETOM aHaIn3a UMEIOIIUXCS
MaTepuaIbHbIX U HEMaTepUaIbHbIX PECYPCOB;

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

KOOPAMHUPOBATh W  BBINOJMHATH pabOTy B  YCJIOBHUAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aMMOJIEICTBYS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE NPU PELIEHUH )KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBUS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEIOBATENbCKON U MMPOCKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspelieHusi npoljeM, CHOCOOHOCTBIO M TOTOBHOCTHIO K
CaMOCTOATEIBHOMY ITIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB ITO3HAHUS;

UCIIOJIB30BaTh PAa3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpPETALMH, NPeoOpa3OoBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTYalUsIX, B TOM YHCJIE TIPH CO3/IaHUH YYEOHBIX U COLMAIBHBIX IPOEKTOB;

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

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBIBIATh I[IPUYMHHO-CIICACTBEHHBIE CBSA3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pELICHUs, HaXOAUThb APryMEHTHI IS JI0Ka3aTelbCTBA
CBOMX YTBEP>KJICHHI, 3a/1aBaTh apaMeTPbl U KPUTEPUHN PELLICHHUS;

aHANM3UPOBaTh TIOJIyUEHHbIE B XOJE PpEIICHUs 3aJayd  pe3yJIbTaThl,
KPUTUYECKU OLIEHUBATh UX JIOCTOBEPHOCTh, MPOTrHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

OCYULIECTBJISTh LEJIEHANPABICHHBIA MMOUCK IEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

YMETh NEPEHOCHUTHh 3HAHUS B IO3HABATEJIbHYIO M MPAKTUYECKYIO 00J1IacTh
KU3HEIEATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, MpeIjiaratb OpUTHHAIbHBIE MOJIXOJbl U pELICHUS,
CTaBUTh MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pabdora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3TUYHBIX UCTOYHHKAX MHPOpPMAIMH (TeKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTEpaTrype, OHOJOTMYECKUX CIIOBapsAX U
CIPaBOYHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHeTE), aHaIU3upOoBaAThH



UH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MIPEACTABICHHS], KPUTUIECKUA OIICHUBATH
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

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

mpUOOpEeTaTh OIBIT KCHOJIB30BAHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

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

UCIIONb30BaTh HAY4YHBIA SA3BIK B KadecTBe CpeACTBa Mmpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMH  pAcloO3HaBaHWA W 3aWUTHl  WH)OpMaIuw,
nH(OPMAIMOHHON 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0mennme:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTHBHO y4aCTBOBATH
B JIMAJIOT€ WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYKIaemMoil TeMbl (YMEHHE 3aJ]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEIILHO BBINIOJHEHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpPEACTBA OOIIEHHS, TOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(IMKTHBIX CHUTYaIlWH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJIQJIETh PA3IMYHBIMHU CHOCOOaMM OOIEHWS U B3aUMOJICHCTBHUS, MMOHMMATH
HAMEPEHUS IPYTUX JIOJICH, MPOSBIATH YBAKUTEIBHOE OTHOIICHHE K COOECeTHUKY
U B KOPPEKTHOU GopMe (hopMyTupoBaTh CBOM BO3PAKECHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHUSI C HCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MMOHMUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHIYaIbHOM
paboThI IPH pelIeHUH OUOJIOTHYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOJUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1a4H;

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



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIWHUPOBATh ACHUCTBUA MO €€ NOCTHKEHHIO: COCTABIISITh IUIAH JEUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOErO BKJIAJa M KaXKJIOIO y4YaCTHHKAa KOMaHIbl B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/iarartb HOBBIE IIPOEKTHI, OLEHMBATh HUIAEU C TO3UMLUUNA HOBHU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

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

OBJ1aieHre YHUBEPCAIbHBIMH PeryJsSTUBHbIMU ACHCTBUAMM:

1) camoopranu3anusi:

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

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JACHCTBHSX M MOCTYIKAax IO OTHOUIEHUIO K JKMBOM IPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTABJISITH IUIAH pPEIICHHs NpodieMbl € YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOYTEHUIH;

J1aBaTh OLICHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

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

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

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

2) CAaMOKOHTPOJIb:

J1aBaThb OLIEHKY HOBBIM CUTYyalllsiM, BHOCUTb KOPPEKTHUBBI B JESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEIAM;

BJIAJE€Th HABBIKAMM  TO3HABATENHHON  peduieKCMH KakK  OCO3HAHMS
COBEpPUIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, MCMOJIb30BaTh NPUEMBI peduieKCUM Jsi OLEHKH CUTyalluu, BbIOOpA
BEPHOI'O PEILLICHHS;

YMEThb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA MO0 HX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX INPU AaHAIU3€ pPe3yJbTaTOB
NEATEIBHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl JPYIMX IIpU AaHAJINU3E pe3yJIbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

ITPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHbIE pe3yabTAaThl OCBOCHHUSI COJIEPXKaHUSI Y4eOHOro MpeaMera
«buonorus» Ha yrayOnEHHOM ypOBHE OpPHUEHTHUPOBAaHBI Ha oOecreueHue
npobuapHOro  oOyueHus  oOydaronuxcss — Owonmormu. OHH  BKJIIOYAIOT:
cnenuuyeckue s OMOJIOTMHM HayYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 11O
OCBOCHHIO, UHTEPIIPETALMN U MPEOOpPa30BAHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJYYEHHUIO HOBBIX 3HAHWW U UX MPUMEHEHUIO B PA3JUYHBIX YUYEOHBIX, a TAKKE B
peaNbHbIX KXU3HEHHBIX cuTyauusx. l[IpenmeTHbie pe3ynbTaThl MPEACTABICHBI MO
rojiaM U3y4eHusl.

[IpeameTHble pe3yNbTaThl OCBOCHUS yueOHOro mpeamera «buonorus» B 10
Kjlacce JOJDKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U pOJM OUOJOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAyYHOU KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB  TPHUPOABI U  pEHICHUH TpoOJieM  palMOHAIBLHOTO
MIPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OnoIorNy;

BJIAJCHUE CHUCTEMOM OWOJOTMYECKUMX 3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAONIMe OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOPETYISIUs, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUUBOCTh, POCT U Pa3BUTHE), OMOJOTHYECKUE TEOPUU
(xnetounast teopus T. [lIBanna, M. Ilneiinena, P. BupxoBa, XxpomocoMHas Teopust
HaciencrBeHHoctu T. Moprana), yuenus (H. W. BaBmnoBa — o uenTpax
MHOTOOOpa3usi W MPOUCXOXKICHUS  KYJbTYPHBIX  pacTeHHWi),  3aKOHBI
(emnHOOOpa3usi MOTOMKOB TEPBOTO TMOKOJEHHUS, PACIICIIJICHUSI, YUCTOTHI TaMeT,
HE3aBUCUMOTO HacienoBanus [. MeHngens, TOMOJIOTUYECKUX PSAJIOB B
HACJIEICTBEHHOM U3MEHYMBOCTH H. n. Basunosa), IIPUHILIATIBL
(KOMILIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMM METOJIaMH HAy4YHOTO MO3HAHUS, HCIOJIb3YEMbIX B
OMOJIOTMYECKUX HUCCIAEJOBAHUSIX IKUBBIX OOBEKTOB (OMHCaHUE, HU3MEpPEHHUe,
HaOJII0/IeHNE, SKCIIEPUMEHT);



YMEHHE BBIACIATH CYLUIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKApUOT U
HYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OakTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U Y€JIOBEKA, CTPOCHUSI OPraHOB U CUCTEM
OpPraHOB pAaCTEHUM, JKUBOTHBIX, YEJIOBEKA, IMPOLECCOB KU3HEAEIATEIbHOCTH,
IPOTEKAIOIIMX B OpraHU3Max PACTEHUH, KUBOTHBIX U YEJIOBEKAa, OMOIOIMUECKHUX
IPOIIECCOB: 0OMEHA BelIeCTB (MeTaboIM3M), MPEBPAICHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepOTPOPHOro TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHUHTE3A,
MUTO3a, M€H03a, raMeTorenes3a, SMOpUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHS,
pPa3MHOXKEHHUS,  HMHJIMBUIYaJBbHOTO  Pa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJEICTBYSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABIMBATh B3aMMOCBS3M MEXAYy OpPraHOMUJAMHU KIETKH U HUX
(GYHKIUSAMHU, CTPOCHHMEM KJIETOK pa3HBIX TKaHEH M WX (QYHKIUAMH, MEXITY
OpraHaMd U CHCTEMaMU OpraHOB Yy pPAacTEHMM, >KMBOTHBIX M 4YEJIOBEKa U UX
(GYHKIUSAMU, MEXAY CHCTEMaMH OPraHoB UM HMX (QYHKIHUSIMH, MEXIy >STanamu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IMKJIA U )KU3HEHHBIX ITUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHs, T€HOTHUIOM U (EHOTHIOM, (DEHOTHUIIOM H
(dbakTopamu cpenbl OOUTaHUS;

YMEHHE BBIABIATH OTJIMUYMUTEIbHbIE MPU3HAKU KUBBIX CHCTEM, B TOM YHUCIIE
pacTeHM, )KUBOTHBIX U YEJIOBEKa;

YMEHHE WCIOJb30BaTh COOTBETCTBYIOIIME AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMaTUYECKUX TPy,

YMEHHE peniaTb OMOJIOTUYECKUE 33]Ja4H, BBISBISATH NPUUMHHO-CIIEICTBEHHBIE
CBSI3U MEXAY UCCIIEyeMbIMU OHOJIOTMYECKUMHU MIPOLIECCaMU U SBJICHUSMU, 1€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJbTaTOB;

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

YMEHHE BBIIBUraThb TUIOTE3bl, MPOBEPATh MX SKCIEPUMEHTAIBHBIMU
cpencTBamMu, (GOpMyIUpys LeJdb HUCCIEIOBaHUS, AaHATU3UPOBATH IOTYYCHHBIE
pe3yNbTaThl U €NIaTh BBIBOJIBL;

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIOruw,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJIbHBIX HAay4YHBIX OOIIECTB, U
nyOIMYHO  TPEACTAaBIATH  MOJYYEHHbIE  pe3yJbTaThl HAa  YYEHHMUECKHX

KOH(epeHusX;
YMEHUE OLICHUBATh 3TUYECKHE aCIEKThl COBPEMEHHBIX MCCIIEJOBAaHUN B
obmactu  Ouosormd ¥ MEAMIMHBI  (KJIOHMPOBaHHME,  HMCKYCCTBEHHOE

OIUIOJJOTBOPEHUE, HAIMPABICHHOE W3MEHEHHE T€HOMa M CO3JaHHUE TPAHCTEHHBIX
OpraHU3MOB);



YMEHHE OCYIIECTBISATh OCO3HAaHHBIM BBIOOp Oynymied mpodeccrnoHalIbHOM
JEATETLHOCTH B 00JacTH OWOJIOTHU, MEAWIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJIbCKOTO XO34KCTBA, MUIIEBON MPOMBINIIICHHOCTH, YIIyOIsITh MO3HABATEIIbHBIHI
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH npodeccuu 1
NPOJOJDKEHHE OMOJOrHYecKoro oOpa3oBaHHMs B OpraHU3alUsX  CPEIHEro
po(eCCHOHATEHOTO U BHICIIETO 00Opa30BaHUAI.

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

cOPMHPOBAHHOCTh 3HAHUW O MECT€ W pPOJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMUPOBAHMH COBPEMEHHOW €CTECTBEHHO-HAyYHOU
KapTUHBI MHpa, B IMO3HAHWM 3aKOHOB TPHUPOABI M PEHICHUH SKOJOTHYECKUX
npoOJieM 4YelnoBeYeCTBa, a TaKkKe B PEIICHHH BOMPOCOB PAMOHAIBHOTO
MPUPOOIOIH30BaHUs, U B (DOPMUPOBAHUM IIEHHOCTHOTO OTHOIICHUS K MPHUPO/IE,
OOIIIECTBY, YEIIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOEkKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OUOJIOTHUH;

YMEHUE BIAJETh CUCTEMOM OHMOJOTMYECKHX 3HAHUW, KOTOpas BKIIOYAET
ONpENENCHUs] M TOHMMAHHWE CYIIHOCTH OCHOBOIIOJIATAIOIMINUX OHOJIOTHYECKUX
TEPMUHOB M TOHATHM (BHI, dKOCUCTeMa, Ouocdepa), OHOIOTrUYECKHE TEOPHUH
(aBomronionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs SBOJIOLMH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsx U HampasieHusx 3Boitouuu, B.M. Bepuaackoro — o
ounocdepe), 3akoHbl (reHetudeckoro paBHoBecust [[x. Xapau u B. BaitnOepra,
3apoabiieBoro cxojacrea K. M. bapa), npasuna (munumyma [O. JluGuxa,
HKOJIOTHYECKON MHpaMuJIbl JHEpPruM), rumnoresbl (rumore3a «mupa PHK» V.
['un6epra);

YyMEHHE  BJIQJCTh  OCHOBHBIMU  METOJIaMHM  HAy4YHOTO  IO3HAHMA,
UCIIOJIb3YEMbIMHU B OMOJIOTHYECKUX MCCIIEIOBAHUAX KUBBIX 00OBEKTOB U SKOCUCTEM
(omucanue, U3MepeHue, HaONIOJCHHUE, JSKCIIEPUMEHT), CIOCOO0aMU BBISIBICHUS U
OIICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHUE BBIICHATh CYIIECTBEHHbIE NPHU3HAKH: BHJIOB, OHMOTE€OLEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIONIETO, JBUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO otOopa, AIITONaTPUYECKOTro U CUMITaTPUYECKOTO
BUI000pA30BaHUs, BIUSHUS ABMKYIUX CHJI SBOJIONMU HA T€HO(POH]I TOMYJISIUH,
MPUCTIOCOOJICHHOCTH OPTraHU3MOB K cpejie OOWTaHMs, YepeOBaHUS HAIPaBICHUMN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTaHaBJIMBAaTh B3aMMOCBS3M MEXIY MPOLECCaMU 3SBOJIOLUH,
JBIDKYIIMMH CHJIAaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMHU PA3JIMYHBIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBJISTH  OTJIMYWTEIbHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpefie OOWTaHUs, aOUOTHUYECKUX M OMOTHYECKUX



KOMITOHEHTOB  9KOCHCTEM, B3aWMOCBS3€d OpPraHM3MOB B  COOOIIECTBaX,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAX CBOEH MECTHOCTH;

YMEHUE WCIOJIb30BaTh COOTBETCTBYIONINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTaHUS, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAHCHHS MHOT000pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHS COCYIIECTBOBAHMSI IIPUPOIBI M USTIOBEUYECTRA;

yMEHHUE peliaTh OMOJIOTUYECKUE 3aa4, BISABISTh IPUUUHHO-CIIEICTBEHHbBIC
CBSI3U MEXKJy UCCIEAYEMbIMU OMOJOTUYECKUMHU MPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJIHATh JITA0OPATOPHBIE M IPAaKTUYECKHUE PpadOThI, COOIHOATH
npaBuiIa mpu paboTe ¢ ydeOHBIM 1 1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHUE BBIJIBUTaTh TUIOTE3bl, MPOBEPSITh HX OKCIECPUMEHTAIbHBIMU
cpencrBamu, GOpMyIHpYs I1elb HCCIEIOBAaHUS, aHAJTU3UPOBATH IOIYUYCHHBIC
PE3yNBTATHI U ICNIaTh BEIBOJBL;

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIoruw,
OKOJIOTUU W MEIWIIUHE, MPOBOJAMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, W
nyONUYHO  TPEACTaBIATH  TOJYYCHHBbIE  pe3yJbTaThl Ha  YYEHHYECKHUX
KOH(DepeHIusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNHN JKU3HU, YEIOBEKA
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUAX M CIOCO0axX MpeaoTBpaICHUSI
ri100aabHbIX K3MEHEHUH B Ouocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyayiiedl mpodeccuoHalIbHON
NESATEILHOCTH B 00JIaCTH OMOJIOTUH, SKOJIOTHUHU, TPUPOIOTIONH30BAHMS, MEAUIINHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBITIUICHHOCTH, YTIyOJATh TO3HABATEIbHBIM WHTEpPEC, HaMpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  Tpodeccurt U MPOJODKEHHE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATBHOTO U
BBICIIIETO 00Opa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM (mudpossbie)
Ne n/m Kontpoabnbie | IlpakTuueckue
NMPOrpaMmblI Bcero odpa3oBaTejbHbIE
padoThI padoThI pecypesI
1 buonorus xak Hayka
2 JKuBble cucTeMBI U UX U3YYCHHE
3 buosnorust Kietku 2 0.5
4 XuMu4ecKasi OpraHu3aus KICTKH 10
5) Crpoenrie u GyHKIUHU KICTKU 8
6 OOMeH BellecTB U MpeBpallleHue SHEPTUU B 9 1
KJIETKE
; Hacnencrennas ungopmanus u 9 05
peanuzanus e€ B KJIeTKe
JKu3HeHHBIN MK KIETKH 6 1
9 CtpoeHue u QyHKIMH OpraHu3MOB 17 1.5
10 Pa3mHOkeHue u pa3BUTHE OPraHU3MOB 8 1.5
11 ['eneTrKa — HayKa O HaCJIEICTBEHHOCTH U ) 05
W3MEHYUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6
14 ['eHeTHKa YemoBeka 3 0.5
15 Cenekiusi OpraHu3MOB 4 1
16 buoTtexHonorus u cuHTeTUYECKasi OMOIOTHS 4
17 PeszepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/ Konrtposbusie | IIpakTnyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
1 3apox/IeHUe U Pa3BUTHE SBOIOIMOHHBIX 4
npeCcTaBiIeHnui B ONOIOrHH
2 Mukpo3BOIIOLHS U €€ PE3YIIbTATHI 14 2
3 MaxpodBOJIOIHS U €€ Pe3yIbTaThl 6
[IpoucxoxaeHne u pa3BUTHE KU3HA HA
4 p A p 15 15
3emuie
5 [IpoucxoxaeHue yenoBeKka — aHTPOIIOTEHES 10 1
DKOJIOTHS — HayKa O B3aUMOOTHOIIIEHHUSIX
6 OpPraHU3MOB M HAaJJOPIraHU3MEHHBIX CUCTEM 3 0.5
C OKpY2Karolleu cpeaou
Opranu3msl 4 cpesja 0OUTaHUs 1.5
DKOJIOTUS BUJIOB U MOMYJISUN 0.5
DKos0rus coooIecTB. DKOJIOTHYECKHE
9 H 12 0.5
CHCTEMBI
10 Buocdepa — rimobanbHast skocucTemMa
11 YenoBek U OKpysKarolas cpeaa
12 PesepBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 0 7.5







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KonTposabHbie

Bcero
padoThI

IpakTuyeckue
padoThI

Jara
H3Y4YeHH S

JJIeKTPOHHBbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

buonorus kak KoMIjaeKcHas HayKa U Kak
4aCTb COBPEMCHHOI'O O6IJ.[€CTBa

JKuBbIe CHCTEMBI U UX CBOMCTBA

ypOBHeBaﬂ OopraHu3anus )XUBbIX CUCTCM

I/ICTOpI/IH OTKPBITHUA U U3YUCHUSA KIICTKH.
Knerounas TCOpHUA

Meroasl MOJIEKYJIIPHON U KJIETOYHON
6uosoruu. [IpakTnueckas padora
«VM3ydyeHue MeTo/10B KJIETOYHON OMOJIOTHH
(xpomarorpadusi, snexrpodopes,
muddepeHnmanbHoe EHTPUGYTUpOBaHUE,
[I1IP)»

0.5

XUMHUYECKUNA COCTAB KIIETKHA

MI/IHepaJ'H)HBIe BEIIECTBA KIIETKH, UX
Ouosoruyeckas poib

Opranudeckue BelecTBa KJIETKH — OEJKH.

JlabopaTtopHas pabota «O0HapyxeHne
OCJIKOB C MIOMOIIHIO0 KAa4€CTBEHHBIX
peaKuuii»

0.5

CgoiicTBa, knaccudukamnys 1 GyHKIIANA
OeNKoB




OpFaHI/I‘ICCKI/IC B€IICCTBA KJICTKHU —

10
YIJI€BOABI

1 Opranuyeckue BellecTBa KIETKH —

TN B
Hyxkneunossie kucnorsl. JJHK u PHK.

12 JIaGoparopHas pabota «MccnenoBanue 05
HYKJIEMHOBBIX KHUCJIOT, BBIJICJICHHBIX U3
KJIETOK Pa3JIMYHbIX OPraHU3MOBY

13 Crpoenne u pynkiun ATD. Ipyrue
nykieosunrpudocdarsr (HTD)

14 CexBenuponanue JIHK. Meroast
F€HOMUKH, TPAHCKPUIITOMUKH, IPOTEOMUKHU

15 MeTo1bl CTPYKTYpHOM OHONIOTHH

16 Tune! knerok. [Ipokapuornyeckas KieTka
CrtpoeHue 3yKapuOTHYECKON KIIETKH.

17 [IpakTuueckas padbora «3y4yeHue cBONCTB 0.5
KJIETOYHOW MEMOpPaHbI»

18 [ToBepXHOCTHBIN anmnapar KIeTKH
OnHoMeMOpaHHbIE OPTraHOU bl KIETKH.

19 [IpakTuueckas padora «13yuyenue 05
JIBYDKEHUS LIUTOIIa3Mbl B PACTUTENIBHBIX
KJIETKax»

[TosryaBTOHOMHBIE OpraHOUBI KIETKU:

20 MUTOXOHAPHH, TUIacTH IbL. JlabopaTopHast 05
pabota «/ccienoBanue miaa3Moian3a u '
JIETIa3MOJIN3a B PACTUTENBHBIX KJIETKAaX)

21 HememOpanHbIie OpraHouIbl KIETKH

22 Crpoenue U GyHKIUH s1Ipa




23

CpaBHHTENBbHAS XapaKTEPUCTHUKA KIETOK
aykapuort. JlabopaTopHas pabora
«M3ydenue cTpoeHHs KJIETOK Pa3IMIHBIX
OpPTaHU3MOBY

0.5

24

AccuMUIISILIMA U IUCCUMMIIALMS — JIBE
CTOpOHBI MeTaboIu3Ma. Turmbl oOMeHa
BemiectB. JlJaboparopuas pabora
«M3ydeHne KaTaTuTHYECKOM aKTUBHOCTH
(dbepMeHTOB (Ha IpUMepe aMHIIa3bl WK
KaTasiasbl)»

25

@epMEHTaTUBHBIN XapaKTep peakui
KJIETOYHOr0 MeTabonu3ma. JlabopaTopHas
pabota «M3yueHue pepMEeHTaTUBHOTO
pacuIeIUIeHHs IIEPOKCUAA BOJOPOa B
PaCTUTENBHBIX U KUBOTHBIX KIIETKAX)

0.5

26

benku-akTuBaTOPHI U OEIKU-UHTHOUTOPHI

27

ABTOTpO(HBIN THIT 0OMEHA BEIIECTB

28

dorocunTe’

29

Xemocunres. JlaboparopHas paboTa
«CpaBHeHue nporeccoB (poTocuHTE3a U
XEMOCHHTE3a»

0.5

30

AHa’poOHbBIe OpraHu3Mbl. Buasl OpokeHusl.
JlabopaTtopHas pabota «CpaBHEHHE
MIPOLIECCOB OPOKEHUS U TBIXaHUS»

31

AspoOHBIE OpraHU3MBbI. JTaIbl
SHEPTEeTUYECKOr0 OOMEHa

32

DHeprusi MEMOPaHHOTO TPATCHTA
npotoHoB. CuHTe3 AT®: padoTa




npoToHHON AT®-cuHTa3bI

33 Peakiuyn MaTpu4HOTO CHHTE3a
34 Tpanckpunius — MatpudHbiid cuate3 PHK
35 Tpaucsiiust u €€ 3Tarnbl
36 KoaupoBanue amuaOKHCTIOT. PoItb
prubocoM B OMocuHTE3€e OenKa
37 Opranu3zaiiys reHoMa y IpoKapuor u
3YKapHOT
38 ModekyssipHbIe MEXaHU3MbI SKCIIPECCUU
T'CHOB Y 3YKapHOT
Bupycsl — HekieTouHbIe (HOPMBI KU3HH U
39 obnuraTHbIe MapasuThl. [IpakTHyeckas 0.5
pabota «CoziaHue MOJeNH BUPYyCa»
40 BupycHrbie 3a0601eBaHMs YeI0BEKa,
KUBOTHBIX, PACTEHUH
41 Hanorexnomoruu B 6M0IOrUu ¥ MEAUIIMHE
42 JKU3HEeHHBIN UK KIETKH
43 Matpuunsiii cuntes JJHK
Xpomocomsl. JlabopaTopHas padora
44 «M3yueHne XxpoMOCOM Ha IOTOBBIX 0.5
MHUKpOTIperiapaTax
45 Jlenenue KIETKH — MUTO3
Tuns! kneTok. KapuoknHes u IUTOKKUHES.
46 JlabopaTtopHas pabota «Habmronenune 05
MHUTO3a B KJIETKaX KOHYHKA KOpeIKa JiyKa
(Ha TOTOBBIX MUKpOITpENapaTax)»
47 Perynsmus >kKM3HEHHOTO ITUKIIA KIIETOK




48

Opranu3M Kak euHOE 11e10€

Txanu pactenuii. JlaboparopHnas padora

49 - - 0.5
«M3ydeHue TkaHeH pacTeHU
TkaHu KUBOTHBIX U YEITOBEKA.

50 JlaGopaTopHas paborta «/3ydeHue TKaHen 0.5
KHUBOTHBIX)»
Opransbl. Cucrembl opraHoB. JlaboparopHas

51 paborta «/3ydyeHre opraHoB IIBETKOBOTO 0.5
pacTeHus»

52 Omnopa Tena opraHu3MoB

53 JIBrOKeHHE OpraHu3MOB

54 [Iuranue opraHu3MoB

55 ITuTaHne MO3BOHOYHBIX )KUBOTHBIX.
[TumeBapuTenbHas cucTeMa 4eloBeKa

56 JlpIxaHue OpraHu3MoB

57 JIbIXaHue MO3BOHOYHBIX JKUBOTHBIX U
9eIoBeKa

58 TpaHcnopt BemecTB y OpraHu3MoB

59 KpoBeHocHas cucTtemMa M03BOHOUHBIX
KUBOTHBIX U YEIOBEKa

60 Brinenenue y opranu3zmMoB

61 3amura y OpraHu3MoB

62 NMMyHHas cucTeMa 4enoBeka

63 PaznpaxuMocTb U perynsuus y
OpPraHu3MOB

64 ['ymopanbHast peryasiius 1 SHI0KpUHHAs

CHUCTEMA )KUBOTHBIX W YEJIOBCKA




65

@DopMbl pa3MHOKEHUSI OPIraHU3MOB

66

ITonoBsoe Pa3SMHOXKCHHUEC

67

Meiios

68

I'ameTorenes. Obpa3oBaHue U pa3BUTHE
HOJIOBBIX KJeToK. JlabopaTopHast paborta
«/3y4eHne cTpOCHHS TOJIOBBIX KIIETOK Ha
TOTOBBIX MHUKpPOIIpEnaparax»

0.5

69

I/IHI[I/IBI/II[yaJ'IBHOG Pa3BUTHEC OPIraHU3MOB —
OHTOI'CHE3

70

3akJiajika OpraHoB M TKaHEH U3
3apOIBIIIEBHIX JINCTKOB

71

Poct u pa3BuTHE KUBOTHBIX.
Jlaboparopnast pabota «BrisiBeHue
MPU3HAKOB CXOCTBA 32O IbIIIICH
IIO3BOHOYHBIX KUBOTHBIX»

0.5

72

PasMHOKEeHHME U pa3BUTHE PACTEHUM.
Jlaboparopnast pabora «CTpoeHue opraHoB
Pa3MHOXEHHUS BBICHINX PACTCHUN

0.5

73

I/ICTOpI/ISI CTAHOBJICHUA U PA3BUTHUA
TCHCTUKH KaK HayKU

74

OCHOBHbBIE TIOHSATHS U CUMBOJIBI T€HETHUKH.
JlaGopatopHnas pabota «/lpo3oduna kak
O00BEKT FeHETUYECKUX UCCIICOBAHUIT

0.5

75

3aKOHOMEPHOCTU HACIEAOBaHUS
MpU3HAKOB. MOHOTHOpUIHOE
ckpemuBanue. [Ipaktuueckas pabota
"N3ydeHue pe3ynbTaTOB MOHOTHOPHIHOTO
CKpelnIuBaHus y Apo30duisr"

0.5




]_II/ITOJ'IOFI/I‘ICCKI/IC OCHOBBI MOHOFI/I6pI/I,Z[HOl"O

76 1
CKpEIIUBAHUS
77 AHnanuzupyroiiee ckpenupanue. Hemonnoe 1
JOMUHUPOBAHUE
JlurubpuiHoe CKperBaHue.
78 [IpakTrueckas padota «3ydeHue 1 05
pe3yJIbTaTOB TUTMOPUAHOTO CKPELIMBAaHUS '
Y IpO30(HITBI
79 [uTonornyeckue OCHOBBI AUTUOPUTHOTO 1
CKpEILMBAHUS
80 CueruieHHOE HACJIEeI0BaHNE IPU3HAKOB 1
81 XpOMOCOMHAasI TEOPHUSI HACTEACTBEHHOCTH 1
82 I'enernka mosa 1
83 I'eHoTHI KaK LIEJIOCTHAS CUCTEMA 1
84 ['eneTnueckuii KOHTPOJIb Pa3BUTHS 1
pacTeHUi, )KUBOTHBIX U Y€JIOBEKa
85 N3MeHUYnBOCTH MpU3HAKOB. BHibl 1
W3MEHUYUBOCTH
86 MoudukanroHHast “3MEHYNBOCTD 1
BapranunoHHBIN psia U BapUallMOHHAS
kpuBas. JlaboparopHas pabota
87 «HccnenoBanue 3akOHOMEpHOCTEN 1 05
MOIU(PUKAITIOHHON U3MEHUYNBOCTH. '
IlocTpoeHne BapualliOHHOTO psifia v
BAPUALIMOHHON KPUBON»
88 I'enoTunmnyeckast U3MEHUYNBOCTD. 1
KomOuHaTHBHAs N3MEHUHUBOCTh
89 MyTarmonHasi ”3MEHUHUBOCTb. 1 0.5




[IpakTrueckas padora «MyTanuu y
po30¢g bl (Ha TOTOBBIX
MUKpOTpenaparax)»

90

3aKOHOMepHOCTI/I MYTalMOHHOI'O ITpomecca.
OIHUIeHETHKA U SITMTCHOMHUKA

91

I'eneruka yenoBeka. [IpakTuueckas pabota
«CocTaBiieHHe U aHAJIH3 POJIOCIOBHOI»

0.5

92

MeTtoasl MEAUIIMHCKON TEHETUKHU

93

3HayeHuEe MEIULIMHCKOU TEHETUKU B
Hpe)]OTBpaHIeHI/II/I " JICHCHHUHU I'CHCTHUYCCKHUX
3a00JIEBAHUI YEIIOBEKA

94

OCHOBHBIE ITOHITHSA CCJICKLIUU.
Jlaboparopnas padota «/3ydeHue copToB
KYJbTYPHBIX PACTEHUW U MOPOJ JTOMAIIHUX
KUBOTHBIX»

0.5

95

Metoapl CeNeKIIMOHHOM pabOoTHI.
Jlaboparopnas pabota «/3yueHne MeTo10B
CEJIEKIINH PACTCHUID)

0.5

96

JIOCTHKEHHUS CEJIEKIIUU PACTEHUN U
KHUBOTHBIX. [IpakTHyeckas pabora
«IIpuBUBKa pacTeHUI

97

CoxpaHeHue, U3y4eHUE U UCTIOIb30BAHNE
T€HETUYECKUX PECYPCOB

98

brotexHonorus Kak Hayka u OTpacib
npousBojcTBa. [IpakTuueckas pabora
«3yueHne 06beKTOB OMOTEXHOIOTUI

0.5

99

OCHOBHBIE HAIlPaBJICHUS! CHHTETUYECKOU
onosoruu




100 XpOMOCOMHAsI U TeHHAsI HH)KEHEPUS

101 Menunuackue OMOTEXHOJIOT NI
PesepBubiii ypok. [loBTOpeHue,
102 . 1
000011IeHHEe, CUCTEMATH3al1s 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 102 135

I[TPOTPAMME




11 KJIACC

KosunyecTBo 4acos JJIeKTPOHHbIE
Ne Terta Hara uudgposbie
n/n ypoka Bcero Konrpoaphre | Ipaxrireckie H3y4eHusi = oOpa3oBaTeJIbHbIE
padoThI padoThI pecypenI
1 OpontonuonHas teopus Y. Jlapsuna 1
5 JBHoKyIlMe CHIIbI 3BOJIFOLMHA BUIOB 1O Y. 1
HapBuny
3 Bboprba 3a cymiecTBoBaHHE, €CTECTBEHHBIH 1
U UCKYCCTBEHHBIN 0TOOD
4 dopMupoBaHUEe CUHTETUYECKON Teopuun 1
SBOJIIOINH
5 OTaIbl 3BOJIOIIMOHHOTO MpoIiecca: 1
MHUKPO?3BOIIOLUSA U MAKPOIBOJIIOLIHS
5 [Torynsust — seMeHTapHas eAMHUIA 1
JBOJIIOLIMH
3aKOH F€HETHUYECKOT0 paBHOBeCHUS JIxk.
7 Xapau, B. BaitnOepra. JlabopatopHas 1 05
pabota «BpIsiBIeHNE U3MEHYNBOCTH Y '
0co0ell 0THOrO BHIa
8 DneMeHTapHbIe PaKTOPHI IBOTIOIAN 1
9 O ekt ocnoparens. dpdexr 1
OYTBUTOUHOTO TOPJIBIIIKA
10 Murpanuu. M3omsmum nomysiui: 1
reorpaduyeckasi, OnoJIorudecKas
1 EcTtecTBeHHBIN 0TOOP — HAIPABIISIONTUN 1

(bakTOop IBOJIIOITUU




12

[TooBoit oT6OP

13

[Tprcnoco0IeHHOCTh OPraHU3MOB KaK
pe3yJbTaT MUKPOIBOIIOIHIH.
JlaGopaTtopHnas pabora «3yueHue
apoMop(}030B U UANOAAANITAUHN Y
pacTEeHU U KUBOTHBIX»

0.5

14

[Tpumeps! mpucmocobieHuit y
OpraHu3MOB: MOP(OIOTUUECKUE,
¢usnonornueckre, ONOXUMHYECKHE,
noBeeHyeckue. Jlaboparopuas padora
«[TpucrnocobiaeHus: OpraHu3MOB U X
OTHOCHUTEJIbHAS [1EJIECO00PA3HOCTH»

0.5

15

Bup, ero xpurepuu u CcTpykTypa.
JlaGopatopHas paborta «CpaBHEHUE BUI0B
110 MOP(OJIOTHUECKOMY KPUTEPUIO»

0.5

16

CrpykTrypa Buza

17

Bunoobpa3oBanue kak pe3ynbTaT
MHUKPO3BOIIOLUU

18

CBs3b MHKPO3BOJJIIOLINUHA U SITUACMHUOJIOTUN

19

MaKpO3BOJ'IIOI_II/I$I. ITaneonToNMOrNYECKHIE
MCTObI U3YUCHUS 3BOJIFOITUN

20

BI/IOFCOFpa(bI/I‘{CCKI/IC MCTOIbI U3YYCHUA
9BOJJIIOIIMH

21

3M6pI/IOJ'IOFI/ILIeCKI/IC 1 CPABHUTCIIBHO-
MOp(pOJ'IOFI/ILICCKI/IC MCTOIBI U3YUYCHUA
9BOJIOIMNHU

22

MonekynspHO-TeHeTHUECKUE,
OMOXMMHYECKHE U MaTeMaTUYeCKre




MECTOJBI U3YUYCHUS 3BOJTIOIUN

23 OO011e 3aKOHOMEPHOCTH YBOJTIOIHH
24 AnanTuBHas paguanus. HepaBHomepHOCTH
TEMIIOB 3BOJIOLUU
o5 HayuHble runoTesbl NporCcX 0K ICHHUS
’KU3HU Ha 3emiie
26 JloHay4HbIe IPEACTABICHUS O 3aPOKICHUI
KU3HU
97 OcHOBHBIE TaIlbl HEOPTaHUYECKOU
IBOJTIOINH
28 ['unoTe3sl 3apoXKACHUS )KHU3HU
HcTopust 3eMiu 1 METO/IbI €€ U3YUYCHHUS.
29 JlaGopatopHas pabota «3yuenue u 0.5
OTIMCAaHNUE UCKOTIAEMBIX OCTAaTKOB JIPEBHUX
OpPTaHU3MOB)
30 HauanbHble 3Tarns opraHn4eckoin
IBOJTIOIIAN
31 DBOITIONNS DYKAPUOT
OCHOBHBIE TAITBI BOJTIOIUU
39 pacTutensHOro Mupa. [IpakTnyeckas 05
pabora «3yuenne ocoOeHHOCTEH '
CTPOCHHS PACTECHHUI Pa3HBIX OTJICIOB)
33 OCHOBHBIE TaITbI BOJFOIIUHU )KUBOTHOTO
MUpa
OBOIIOLMS KUBOTHBIX. [IpakTrueckas
34 pabora «3ydeHne ocoOeHHOCTEH 0.5
CTPOECHUS TTO3BOHOYHBIX KHUBOTHBIX)
35 Pa3BuTHe )xu3HM Ha 3eMIe 10 3paM U




nepuogam

MaccoBsle BBIMUPAHHUA — DKOJIOIT'HYECKHE

36 KPHU3HUCHI POILIOTO

37 CoBpeMEHHBIN IKOJIOTUYECKUH KPU3HC,
€ro 0COOCHHOCTH

38 CoBpemeHHast cucTeMa OPraHuYecKoro
Mupa

39 OCHOBHBIE CHICTEMATUYECKUE TPYIIIIBI
OpraHU3MOB

40 AHTPOIIOJIOTHS — HayKa O YeJIOBEKe

41 Pa3BuTHe npeacraBneHuii o
MIPOUCXOXKJACHUN YeIIOBEKa
MecTo yenoBeka B CUCTEME
oprarmdeckoro mupa. JlaboparopHas

42 pabora «M3yuenune ocoOeHHOCTEN 0.5
CTPOCHHS CKeJIeTa YeJIOBeKa, CBSI3aHHBIX C
TIPSIMOX OXKIICHHEM)

43 JIBroKymiye cuibl aHTPOIIOreHe3a

44 CooTHoIIeHnEe OMOJIOTHYECKUX U
COIMATILHBIX (PaKTOPOB B AaHTPOTIOTCHE3E

45 OCHOBHBIE CTaJU1 aHTPOIIOTeHE3a

46 [TaeoreHeTnka U MaJIeOreHOMHUKA

47 DBOJIIOLIMS COBPEMEHHOT'0O YEJIOBEKA
Yenoseueckue pacel. [IpakTnyeckas

48 pabota «3yueHne sKOIOTHIECKUX 0.5
ajanTalnui 4YeJIOBEKa)

49 MexaucIuIInHapHBIE METOTbI




AHTPOIIOJIOTUH

50 3apoxICHUE W PA3BUTHE IKOJIOTHU 1
Metonsl sxonoruu. JlabopatopHas paborta

51 «M3y4eHre METOI0B AKOJIOTHIECKUX 1 0.5
HUCCIIENOBAHUN)

59 3Ha4YeHHE IKOJOTUUECKUX 3HAHUM JJIs 1
YyeloBeKa

53 Dkonorudeckue GpakTopsl 1
AbGuotuueckue daktopbl. CBET Kak

54 sKosoruueckuii pakrop. JlaboparopHas 1 05
pabota «BbIsiBiIeHHE TPUCTIOCOOTECHUI '
OpPTraHU3MOB K BIIMSTHHIO CBETa»
Aobuotuyeckue daxropsl. Temmneparypa
KaK KOJOTHYECKUN (paxTop.

55 JlaGopaTtopHnas pabota «BrisiBiieHHE 1 0.5
pUCIOoCcOOICHNH OPTaHU3MOB K BITHSTHHIO
TEMIEPATYpPhI»
Abuotnueckue ¢pakTopbl. BraxHoCTh Kak

56 sKosiorudeckuit gpaxtop. JlaboparopHas 1 0.5
paboTa «AHATOMHYECKHE OCOOEHHOCTH '
pacTeHUii U3 pa3HbIX MECT OOUTAHUS»

57 Cpenpl 00MTaHUs OPraHU3MOB 1

58 buonorunueckue puTmsl 1

59 Kuznenusie GopMbl OpraHU3MOB 1

60 Buotnueckue dakropsl 1
3HaueHne OMOTHYECKHUX B3aUMOICHCTBUN

61 JUIs CYLIECTBOBAHMS OPraHU3MOB B Cpelie 1

oburauusa




DKOJIOTHYECKHE XapaKTEPUCTHKHU

62
OIS H
OCHOBHBIE TIOKA3aTeJIH MOIMYJISIUH:

63 YHCIICHHOCTb, TUIOTHOCTb, BO3PACTHAS U
M0JIOBasi CTPYKTypa
OCHOBHBIE TIOKA3aTeJH MOIMYJISIUH:

64 POXIaeMOCTh, PUPOCT, TEMIT POCTA,
CMEPTHOCTH, MUTPALIAN

65 DKoornyeckast CTpyKTypa MOIyJISIuN

66 JlmHaMuKka IONyJSIAA U €€ peryIsuus

67 KpuBble pocTa YUCIIEHHOCTH MOMYJISLIUH.
KpuBbie BbDKUBaHHMS
DKOJIOTHYECKAsT HUIIIA BAA.

68 JlaboparopHas padota «IIpucrnocobieHus 0.5
CEMSIH PaCTEHUH K PaCCEICHUIO»

69 Bun kak crucreMa momyIIsiyio

20 3aKOHOMEPHOCTH TMOBEJICHUS M MUTPAIIAN
JKUBOTHBIX

71 Co00111ecTBO OPraHu3MOB — OUOIIEHO3

72 DKocucTeMa Kak OTKPHITas CUCTeMa

73 KpyroBopot BemiecTs 1 MOTOK YHEPTUHU B
9KOCHCTEME

74 OCHOBHBIE TTOKA3aTEIN IKOCHUCTEMBI

75 DKOJOTHYECKUE MUPAMUJIbI

76 N3menenuns cooOIecTB — CYKIIECCUH

77 [IpupoaHbie 3KOCUCTEMBI. DKOCHCTEMBI

03€p U peK. IKOCUCTEMBI MOPEN U OKEAaHOB




HpI/IpO,I[HBIe 9KOCHUCTEMBI. DKOCHUCTEMBI

8 TYHJp, JIECOB, CTETICH, ITYCTHIHb

79 AHTPOTIOTEHHBIE YKOCUCTEMBI

80 Ypboskocucremsl. [IpakTudeckas padora 05
«M3ydenue u onrucanue ypOooIKOCHCTEMBI '
3aKoHOMEPHOCTH (HOPMUPOBAHUS

81 OCHOBHBIX B3aUMOJICCTBUH OpraHU3MOB B
JKOCHCTEMAX
MexaHn3MbI BO3ICUCTBUS 3arpsI3HCHUMA

82 Pa3HBIX TUTIOB HAa CyOOpraHU3MEHHOM,
OpraHU3MEHHOM, TIOMYJIIIIHOHHOM U
9KOCHCTEMHOM YPOBHSIX

83 buocdepa — obmieruianerapaas 060109Ka
3eMin

84 VYuenue B. U. Bepnaackoro o 6uocdepe

85 3aKOHOMEPHOCTH CYIIECTBOBAaHUS
ouocdepsl

86 KpyrosopoTsl BeniecTs u
OMOr€OXMMHYECKHE IIUKIIBI

87 3oHanbHOCTH OUochepbl. OCHOBHBIE
OMOMBI CyIIn

88 YcToiauBoCcTh OHOChepsI

89 DKOJOTHIECKUE KPU3UCHI M HX TIPUIUHBI

90 BosneticTBue denoBeka Ha 6uochepy

01 AHTpPOTIOTEHHOE BO3/ICHCTBHE HA
paCTUTENBHBIN U KUBOTHBIA MU

92 OxpanHa npupo bl




OcCHOBHBIE MIPUHIUIIBI YCTOﬁqHBOFO

%3 pa3BUTHSA YEJIOBEUYECTBA U IPUPOIBI 1
PanmonansHoe MpUpoOAONOIB30BaHUE U

94 COXpaHEeHHUE OHMOJIOTMYECKOTO 1
pa3zHooOpasus 3emiu

95 O6006menue mo Teme «MHUKPOIBOIIONHUS U 1
e€ pe3ynbTaTh»

96 Q§o6meHHe 1o TeMe «MaKkpOo3BOJIIOIUS U 1
e€ pe3ynbTaThI»

97 O606menne no Teme «IIpoucxoxaeHne u 1
pa3BUTHE KU3HU Ha 3eMIIe»

98 O606menne o Teme «lIpoucxoxaeHne 1
YeJIOBEKa — aHTPOIIOTCHE3»

99 O06o01enue mo Teme «IKOJIOTHS — HayKa O 1
B3aMMOOTHOIICHHSIX OPTAHU3MOB)

100 O0600menue mo Teme «OpraHu3Mbl U cpefia 1
0oOUTAHUS

101 O6o6meHI/ie 10 TeMe «DKOJIOTUS BUIOB U 1
TIOTTYJTSITIHI»

102 O6006menue mo Teme «buocdepa — 1
rI106anbHast IKOCHCTEMAY

OBIIEE KOJIMYECTBO YACOB I10 102 75

[NPOT'PAMME







IPOBEPSIEMBIE HA EI'D 110 BUOJIOTNU TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepsieMoro
TpeOOBaHNS

IIpoBepsiemble TPeGOBaHUS K MPeIMETHBIM pPe3y/JbTATAM OCBOEHUS
OCHOBHO# 00pa3oBaTe/ibHOI MPOrpaMMbl CpeHero 001ero
o0pa3zoBaHus

CdopMuUpoBaHHOCTh 3HAHUW O MECTE U POJH OUOJOTUU B CHCTEME
€CTECTBEHHBIX HayK, B dbopMupoBaHUU COBpPEMEHHOM
€CTECTBEHHOHAYYHOU KapTUHBI MHpA, B IO3HAHUU 3aKOHOB MIPUPOIBI U
pEIICHUH XKU3HEHHO BAXHBIX COIUAIBHO-ITHUECKUX, SKOHOMHYCCKHUX,
AKOJIOTHUYECKUX TPOOIIEM YEeTIOBEUECTBA, a TAKXKE B PEIICHUH BOIPOCOB
paIoOHaIBHOTO MIPUPOIONOIL30BaHUS, B JOPMUPOBAHUU IIEHHOCTHOTO
OTHOIIIEHHUS K TIPUPO/IE, OOIIECTBY, YETOBEKY; O BKJIa/Ie€ POCCUUCKUX U

3apyOeKHBIX YIEHBIX — OMOJIOTOB B Pa3BUTHE OHOJIOTHH

Bnagenune cuctemoil 3HaHWM 00 OCHOBHBIX METO/AAX HAyYHOTO
NO3HAHMSA, UCIOJIB3YEeMbIX B OMOJOTMYECKUX HCCIIETOBAHUSIX KHBBIX
O0OBEKTOB M DJKOcHCTEM (ONHUCaHWE, W3MEpPEHUe, IPOBEACHUE
HaOJ0/IeHu); croco0aMu BBISBJICHMSI M OLIEHKM AaHTPOIIOTE€HHBIX
U3MEHEHHH B IIPHPOJIE.

VYMeHue BbIJIBUTATh TMIIOTE3bI, IMPOBEPATh MX SKCHEPUMEHTAIbHBIMU
cpeacTBamu, GOpPMYIHpPYS L€Nb HCCICIOBAHUS, AaHAIN3UPOBATH
TIOJTy9YCHHBIE PE3YIIbTATHI U JIEJaTh BHIBOJIBI.

BbisiBieHHEe  3aBUCUMOCTH  MEXIY MCCIEIyeMbIMU BEJTHYHHAMM,
00BsICHEHUE TIOJTYYEHHBIX PE3yJIbTaTOB U (HOPMYITUPOBAHHE BBHIBOJOB C

HCIIOJIb30BAHHUEM HAYYHBIX HOHSITHfI, TeopI/II\/JI 1 3aKOHOB

YMeHue BIajeTb CUCTEMOW OHOJOTMYECKHX 3HAaHUHM, KoTopas
BKJIFOUAET: OCHOBOIIOJIATAOIIME OWOTOTHUECKUE TEPMHHBI U TIOHSTHUS
(OKU3Hb, KJIETKA, TKaHb, OPraH, OpPraHW3M, BUJI, TOMYJISIMS, SKOCUCTEMA,
ouorieHo3, Onocdepa; MeTabOIM3M, TOMEOCTa3, KICTOUYHBIH WMMYHHTET,
OuocuHTe3 Oenka, OWOMONMMMEPHI, TUCKPETHOCTh, CaMOPETYJISIKS,
CaMOBOCIIPOU3BENICHUE, HACJE/ICTBEHHOCTb, M3MEHYHUBOCTD,
SHEPro3aBUCHUMOCTb, POCT U Pa3BUTHE);

Ouonoruueckue TeopuH: kierouHas Teopuss T. IlIBamna, M.
[MIneitnena, P. BupxoBa; KIOHaJIbHO-CENEKTUBHOIO MMMyHHTeTa II.
Opmux, U.1. MeuHukoBa, XxpoMOCOMHasi TEOpUs HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apopsbiiieBoro cxoactsa K. bapa, sBomtonmonHas

teopuss Y. JlapBHHA, CHHTETHYECKass TEOpPHUS OHBOJIOLUU, TEOPHUs




antporioreHeza Y. Jlapsuna; Teopusi Ouoreonenoza B.H. Cykauéra;
yuenne H.M. BaBunoBa o meHTpax MHOTooOpa3us M MPOUCXOMKIACHUS
KylIbTypHbIX pacteHuid, yuenue A.H. CepepuoBa o0 nyrix wu
HaIpaBJIeHUsAX dBoOIMH, yaeHue B.U. Bepuanckoro — o 6uocdepe);
3aKOHBI (€IUHO00pa3us MOTOMKOB MEPBOTO MOKOJICHHUS, PACILCIUICHUS
MPU3HAKOB, HE3aBHUCUMOIO HaciedoBaHUs Ipu3HakoB ['. MeHnnens;
CLEIJICHHOTO HAacCJIeIOBaHUsI TPU3HAKOB W HAPYIICHUS CHEIUICHUS
reHoB T. MopraHa; roMoJIOrM4ECKUX PSAOB B HACIEICTBEHHOMU
m3menunBoctn H.M. BaBwiioBa; renermueckoro paBHoBecus JIx.
Xapmu u  B. BaiinGepra; 3apogsimeBoro cxoactsa K.  bapa;
Oouorenernyeckuii 3akoH J. ['ekkens, @. Mrosiepa);

MPUHLIMIIBI (YUCTOTHI FaMET, KOMIUIEMEHTAPHOCTH);

npaBwia (Munumyma 0. Jlubuxa, S5KOJIOrHUECKON MUpaMUAbI YKCEN,
OMOMacchl U SHEPTUH);

rurote3bl (koarnepBatHoil AWM. Omnapuna, mepBuuHOrO OyiaboHa JIK.

Xongetina, mukpocdep C. @okca, pudosuma T. Uek)

YMmenune peuiaTb IMMOHWCKOBBIC OuoJI0ruYecKUe 3aga4u,; BbIABIIATH
MNPUIUHHO-CJIICACTBCHHBIC CBsA3HU MCKOY HCCIICAYCMBbIMU
OHOJIOrMYECKUMU O6T>CKT3.MI/I, mnponeccaMu M ABJICHUAMHU, JCJIATb
BbIBOJIbI Y IIPOTHO3bI HA OCHOBAHHWU IMOJTYUCHHBIX PE3YJILTATOB,

COCTaBJIATh I'CHOTHUIIMYCCKUEC CXCMbI CKPCIOUBAHWA I Pa3HbBIX THUIIOB
HACJICAOBAHUA IIPU3HAKOB Yy OPraHu3MOB, COCTABJIATH CXEMbI IIEPEHOCA

BCHICCTB U SHCPI'UU B SKOCUCTEMAX (I_ICHI/I IIUTaHWs, ITUIICBLIC CeTI/I)

YMeHue ycTaHaBiIMBaThb B3aUMOCBSI3M  MEXAY CTPOCHMEM W
(GYHKIOUSAMHU: OpPraHOUOB, KIETOK pa3HbIX TKaHEH, OpraHamu u
CUCTEMAMM OPraHOB y pAacTEHUH, >KMBOTHBIX U 4YEJIOBEKA; MEXAY
JTaraMy 0OMEeHa BELIECTB; ATallaMH KJIETOYHOTO LUKJIA U KU3HEHHBIX
LUKJIOB OPraHU3MOB; dTaaMyu 3MOPHOHAIBHOIO PAa3BUTHS; TEHOTUIIOM
u (deHoTUNIOM, (EHOTUIIOM U (QakTOpaMu Cpelabl OOMTaHUS;
IIpoLEeccaMi  JBOJIIOLMM;  JBMKYIIMMHM CWJIAMHM  AQHTPOIIOTEHE3a;
KOMIIOHEHTaMHU Pa3JIMYHBIX 3KOCHUCTEM U MPUCHOCOOJICHUSMH K HHUM

OpraHU3MOB

YMeHue BBIIENITh CYIIeCTBEHHBIC TPU3HAKHU:

CTPOEHHS BUPYCOB, KJIIETOK MPOKAPUOT U IYKAPUOT; OJHOKIETOYHBIX U
MHOT'OKJICTOYHBIX OpPraHu3MoOB, BUJIOB, 6HOF€0H€HO3OB, 3KOCHUCTEM U
onocdepbl; CTpOEHUS OPraHOB U CHCTEM OpPraHOB pACTEHHUH,
JKUBOTHBIX, YEJIOBEKA; MPOIIECCOB KU3HEEATEIBHOCTH, TPOTEKAIOIIUX

B OpraHu3Max paCTeHI/Iﬁ, JKHBOTHBIX H 4YCJIIOBCKA, OMOJIOTUYECKUX




mporeccoB: oOMeHa BemecTB (Merabonus3Mm), uHpoOpManuu U
IpEBpAILCHHs SHEPTHH, OpOKEHUs, aBTOTPOPHOTO M reTepoTpodHHOro
TUIIOB THMTaHUS, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, Meho3a,
raMeToreHes3a, ASMOpuoreHes3a, IOCTIMOPHUOHAIBHOIO  pa3BUTHS,
pPasMHOXKEHHUS, HHAUBUYAIbHOTO PAa3BUTHUs OpraHu3Ma (OHTOreHe3a),
B3aUMOJCUCTBUS T'€HOB, TI€TEpPO3UCA; JEUCTBUM HCKYCCTBEHHOI'O
orbopa, CTaOWIM3HMPYIOLIETO, JBIXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOTO OTOOpa; aJJIONaTpU4YEeCKOr0 M CHUMIATPHUECKOro
BU000pa30BaHus; BIMSHUSA JBUXKYIIUX CHJI 3BOJIIOLUMU Ha TeHO(POHA
NOMYJISILIMK; TIPUCIOCOOJIEHHOCTH OPraHu3MOB K Cpele OOuTaHus,
YepeZ0BaHNs HAINpABICHUM 53BOJIOLMHU; KpPYroBOpOTa BELIECTB U

IIOTOKAa SHCPIUH B 9KOCUCTEMAX

ChopMupoBaHHOCT YMEHHS BBLACTATH CYIIECTBEHHBIC MMPHU3HAKH
BUPYCOB, KJETOK MPOKAapUOT M JYKAPUOT; OJHOKIETOUHBIX U
MHOT'OKJIETOYHBIX OpPIaHU3MOB, BHUJIOB, OMOI€OLIEHO30B U IKOCHUCTEM;
0COOEHHOCTH MPOLIECCOB OOMEHA BEIIECTB M MPEBPAILEHUS] SHEPTHH B
KJIeTKe, (OTOCHHTE3a, IJIACTUYECKOTO M HSHEPreTHYECKOro oOMeHa,
XEMOCHHTE3a, MHUTO3a, Meilo3a, OIUIOAOTBOPEHUS, Ppa3BUTUS U
Pa3sMHOXKEHHUS, HHAUBUIYAIbHOTO Pa3BUTHs OpraHu3Ma (OHTOreHE3a),
00pbOBI 32 CyIIECTBOBaHKE, ECTECTBEHHOI'O 0TOOPA, BUA000pa30BaHMs,
IIPUCIIOCOOJIEHHOCTH OPraHU3MOB K cCpele OOuTaHUs, BIUSHUSA
KOMIIOHEHTOB 3KOCHUCTEM, aHTPOIIOT€HHBIX U3MEHEHUI B 3KOCUCTEMAX
CBOEM MECTHOCTH, KPYrOoBOPOTa BEILECTB M NPEBPAILECHUS DHEPIUH B

ouocdepe

Ymenue UCTIOJIb30BATh COOTBETCTBYIOIIHE apryMEHTHI,
OMOJIOTUYECKYI0 TEpPMUHOJOTMIO M CHUMBOJIMKY Ui JTOKa3aTeIbCTBA
POJICTBa OPraHU3MOB Pa3HBIX CUCTEMATHYECKUX TPYIII; B3aUMOCBS3H
OpraHM3MOB W cpenbl OOWTAaHMSA; EIWHCTBA YEIOBEYECKHUX pac;
HE0OXOIMMOCTH 370pPOBOT0 00pasa )KM3HHU, COXpPaHEHUs pasHooOpa3us
BUJOB M HKOCHCTEM KaK YCJOBHS COCYLIECTBOBAaHMS HPUPOIBI H

YCJI0BCUYCCTBA

YMeHHe KPUTHYECKH OIEHUBaTh WHGPOPMAIMIO OHOJOTUYECKOTO
COJIEpXaHUsl; UHTEPHPETUPOBATH ITUUECKHE ACIEKThl COBPEMEHHBIX
UCCIIeIOBaHM B~ OWONIOTMH,  MEOUIMHE,  OMOTEXHOJIOTHH;
paccMaTpuBaTh rio0aabHbIE 9KOJIOTUYECKHE POOIIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO

IIO3UIIHUIO




INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
1O BUOJIOI'NHA

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

buonorusa xak HayKa. ’KuBble cucTeMbl U X HN3YUCHHUEC

11

CoBpemenHass OHOJOTMs — KOMIUIEKCHAsh Hayka. buojormdeckue Hayku U
u3ydyaemble UMM 1poOsiembl. DyHAaMeHTaJdbHbIe, NPUKIATHBIE W IOUCKOBHIE
HAy4YHBIC UCCIICIOBAaHUS B OMOJIOTHH.

3HaueHue Owonoru B (OPMUPOBAHUU COBPEMEHHON E€CTECTBEHHO-HAYYHOU
kaptunbsl mupa. [Ipodeccun, csizannpie ¢ Ouosorueil. 3HaueHue OUOJIOTUU B
MPAaKTUYECKOW JIESITEIIbBHOCTU YEJIOBEKa: MEAUIMHE, CEIbCKOM XO3SICTBE,

IIPOMBIILIIEHHOCTH, OXPaHEe IPUPOBI

1.2

JXKuBble cucTembl Kak mpeaMer u3ydeHus Ouosioruu. CBOWCTBA KUBBIX CHCTEM:
€IMHCTBO XUMHUYECKOTO COCTaBa, AUCKPETHOCTh M IEIOCTHOCTH, CJIOKHOCTh U
YIOPSIOYCHHOCTD CTPYKTYDHI, OTKPBITOCTb, caMoOpraHu3aIus,
CaMOBOCITPOU3BEICHUE, Pa3IPAKUMOCTh, U3MECHUUBOCTD, POCT U Pa3BUTHE.

YpoBHU OpraHHU3aIy >KUBBIX CHUCTEM: MOJEKYISPHBINA, KICTOYHBINA, TKAHEBBINU,
OpraHU3MEHHBIH, MOMYJISIITUOHHO-BUIOBOH, 9KOCHUCTEMHBIH
(buoreoneHoTyeckuii), OmochepHsuiid. IIporeccrl, MPOUCXOASIINE B KHBBIX
cucremax. OCHOBHBIC TPU3HAKU >KUBOTO. JKU3HB Kak (opMa CyIIECTBOBAHHS

MaTCpruun

1.3

Mertoabl Ouonornyeckoi Hayku. HaGmioneHue, u3MepeHHE, SKCIIEPUMEHT,
cucreMaru3anus, Mertaadaim3. IloHATHE 0 3aBHCHMOW W HE3aBHCHUMOM
nepemeHHol. [lmannpoBanue skcnepumenTa. [loctaHOBKa M IIpoBepKa TMIIOTES.
HyneBas runore3a. Ilonstue BbIOOpKM U €€ goCTOBepHOCTb. Pa3bpoc B
Oouosiornyeckux JaHHbIX. OIIEHKa JOCTOBEPHOCTH MOJIyYEHHBIX pPE3YyIbTaTOB.
[IpynunHel HMCKaKeHUs pe3yJbTaTOB JKCIEpUMEHTa. lIoHATHE cTaTMCTHYECKOro

TECTa

Knerka kak Onojorudeckas cucrema

2.1

Knerka — cTpykTypHO-()yHKIIMOHAJIbHAs €JMHMLA >KUBOTO. VICTOpHS OTKpBITHSA
kinetku. Pabotsr P. I'yka, A. JleBenryka. Knerounas teopus (T. LlIBanH, M.
Hneiinen, P. Bupxos). OCHOBHBIE MOJT0XKEHUS COBPEMEHHON KJIETOYHOU TEOPHUH.
MeTo1b1 MOJIEKYIISIPHOM M KJIIETOUYHOM OMOJIOTUH: MUKPOCKOIIHS, Xpomatorpadus,
anekTpodopes, METOJ MEYEHBIX aTOMOB, muddepeHraIbHOe

I_ICHTpI/I(I)yTI/IpOBaHI/IC, KYJBbTUBUPOBAHHUC KIICTOK

2.2

XUMHUYECKUN COCTaB KIETKU. Makpo-, MUKPO- U yJIbTPaMUKpPOIIEMEHTHI. Bona u

et POJiIb KaK paCTBOPHUTCII, p€arcHTa, y4aCTHC B CTPYKTYPUPOBAHUHN KIICTKH,




Terioperynsauud. MuHepaabHble BEIIeCTBAa KIETKH, WX OHOJOTHYEcKas pOJib.
Ponb KaTMOHOB M aHMOHOB B KIIETKE.

buonornueckue monumepsl. benkn. AMHUHOKHCIOTHBIH  COCTaB  OEJIKOB.
Crtpykrypbl OenkoBoii Mousekysbl. IlepBuunas cTpykTypa Oelika, MENTHIHAS
CBA3b. BropuuHas, TpeTWyHas, 4YETBEPTUUHAs CTPYKTyphl. [leHaTypauus.
CoiictBa 6enkoB. Knaccudukanus 6enxoB. buonornueckue QyHKIUN OSIKOB.
VYrneBoabl. MoHocaxapupl, AMCaxapupl, OJUTIOCaxapuabl U IOJIMCAXAPUIbL.
OO0muit mnaH cTpoeHuss W (PU3MKO-XMMHUYECKHE CBOICTBA  YIJeBOJIOB.
buonoruueckue GyHKIUU YIIIEeBOAOB.

Jlumuner. T'wapodubHo-ruApOodoOHBIE cBolicTBA. Knaccudukamus IMmuaoB.
Tpurnuuepunsl, ¢Gochomunuasl, BOCKH, CTEpouabl. buonormueckue (yHKIUU
munuaoB. O0mire cBoiicTBa OMOIOTMYECKUX MEMOpaH — TeKy4ecTbh, CIIOCOOHOCTD
K CaMO3aMBbIKaHUIO, TOJTYIIPOHULAEMOCTb.

HyxneunoBbie kucinorsl. JIHK u PHK. CrpoeHne HYKJIEHHOBBIX KHCIOT.
Hyxneoruasl. [Ipunnun kommmiemenTapaoctu. [Ipasmno Yapradda. Ctpykrypa
JIHK — nBoitHas cniupans. MectoHaxoxaenue u 6uonorudeckue ¢pynkmun JJHK.
Bunst PHK. ®ynkiuu PHK B knetke.

Crpoenue wmosekynsl AT®. Makpospruueckue cBsi3u B MoJiekyiae ATO.
buonornueckue pynkunn AT®. BoccTaHoBIeHHBIE IEPEHOCYHUKH, UX (DYHKIMH B
kierke. CekBenuponanue JJHK.

CtpykrypHass OHWOJOTHS: OWOXMMHUYECKHE W OHOPU3NICCKUE HCCIICTIOBAHMS

COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOJIEKYJI

2.3

Tunsl  KJIETOK: dJyKapuoOTHYecKas M Ipokapuotudeckas. CTpyKTypHO-
(byHKIMOHATIBHBIE 00pa30BaHUs KIETKH.

CrpoeHue mpokapuoTHUecKo kieTku. KierouHas creHka OakTtepuil U apxew.
Oco0eHHOCTH CTpOeHUsi TeTepoTpoPHON M aBTOTPOPHONW MPOKAPUOTHUECKUX
KJIETOK. MecTOo U poJib MPOKApHOT B OMOLIEHO3aX.

Crpoenre M (PyHKIIMOHMpPOBAHHE SYKApHOTHUECKOM kieTku. Ilnazmatuueckas
MeMOpana (rutazmanemma). CTpykTypa miazMatudeckod memOpanbl. Tpancmopt
BEUIECTB uepe3 IUIa3MaTUYEeCKyl0 MeMOpaHy: maccuBHbIM  (quddysus,
obneruénHass auddy3us), aKTUBHbIM (NEPBUYHBIA M BTOPUYHBIM AKTUBHBIN
Tpancnopt). [lomynponunaemocts MemOpanbl. PabGota HaTpuii-KaaueBoro
Hacoca. DHJOIUTO3: MUHOIMUTO3, (aroruTo3. Dk3ouuTo3. KieTouHas cTeHKa.
Crpykrypa u GyHKIUU KIETOYHON CTEHKH pacTeHH, rpruOoB.

[Muromnazma. Ilutozons. I[Mutockener. /[IBmxkeHue wnuromaasMbel. OpraHouabl
kieTkd. OpHoMeMOpaHHBIE OpPraHOWIbl KIETKU: HHAOIUIa3MaTHYecKas CeTh
(BIIC), anmapar ['oabaxu, TU30COMBI, UX CTpoeHHE W (QYHKIHH. B3aumocBsspb
OJTHOMEMOpaHHbBIX OPraHou0B KJeTKH. CTpoeHHe TPaHyNSIPHOIO PETUKYIyMa.

Cunres pacTBopuMBIX OenkoB. CuUHTE3 KIETOYHBIX MeMmOpaH. [ maakuit




(arpanynspHBIN) DSHIOIUIA3MAaTHYECKU peTuKkyayMm. CekpeTopHas QyHKIUS
annapara ['ompmxu. Tpancnopr BemecTB B KIETKEe. Bakyoinum pacTUTENbHBIX
kietok. Kiierounsiii cok. Typrop.

[TonyaBTOHOMHBIE OPraHOU bl KJIETKHA: MUTOXOH/IPUU, TUIACTHIBI.

Crpoenve W (QyHKIMM MUTOXOHApPUN U TiacTul. I[lepBuuHble, BTOpUYHBIE M
CIIO)KHBIE  TIACTUIBl  (POTOCHHTE3MPYIOUIMX  JYKapuoT.  XJIOPOIUIACTHI,
XPOMOILIACTHI, JIECUKOIIACTHI BBICIIUX PACTECHUM.

HememOpannbie opranounsl kiaetku CrpoeHre U (QyHKUIUMH HeMeMOpaHHBIX
opraHoujioB Kkjetku. Pubocombl. MukpodunameHTsl. MbplllleuHble KIETKH.
MuxkpotpyOouku. Kinerounslii neHtp. CTpoeHHE U JBUKEHUE JKIYTUKOB U
pecHndek. MUKpOTpyOOUKH IUTOILIa3Mbl. LleHTpros.

SAnpo. Obonouka sipa, XpOMaTHUH, KapuOIUIa3Ma, SIPBIIIKHA, WX CTPOEHUE U
¢byakuu. SnepHbiii 6enkoBbIi MaTpukc. IIpocTpaHCTBEHHOE pacmoONIOXKEHHE
XpoMOcOoM B HHTep(]a3HOM sizipe. benku xpomMaTnHa — THCTOHBI.

Knerounsie BxmoueHus. CpaBHUTENIbHAs XapaKTEPUCTHKA KJIETOK 3YKApUOT

(pacTUTENbHOM, )KUBOTHOU, TPUOHOIN)

2.4

AccuMmisiMsL M JUCCUMMIISILUS — JIBE CTOPOHBI Merabonu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPOQHBIA M TeTepOTPOPHBIA. YdacTHe KUCIOpPOoJa B OOMEHHBIX
mpoleccax. DHepreTuyeckoe obOecreuyeHue KiIeTku: mpeBpaiienue ATO B
oOMeHHBIX Tpoueccax. DepMEHTATUBHBIN XapakTep peaklUuidl KJIETOUYHOTO
Merabonu3ma. DEpMEeHTHI, WX CTPOEHHE, CBOMCTBA W MEXaHU3M JICUCTBUSI.
KodepmenTtsl. OTimuns GepMEHTOB OT HEOPTaHUYECKUX KaTalIn3aTopoB. benku-
aKTUBATOPbl M OENKU-WHTHOUTOPHI. 3aBUCUMOCTH CKOPOCTH (PepMEHTATHBHBIX
peaxiuii oT pa3NuyHbIX (PaKTOPOB.

[lepBruHBIl CHUHTE3 OpraHMYEeCKUX BemecTs B Kierke. PorocuHTre3. Pounb
XJIOporiacToB B mporecce (orocunTeza. CBeroBass u TemHOBas (asbl.
[IponykTuBHOCTH (QoTOCHHTE3a. BrnusHue pa3nuYHBIX (PAKTOPOB HA CKOPOCTH
¢dorocunTe3a. 3HaueHne (POTOCHUHTEA.

XeMmocuHTe3. PazHooOpa3re opraHn3MOB-XEeMOCUHTETHKOB: HUTPUDULIUPYIOLIUE
OakTepuu, XKeae300aKTepuu, cepoOaKTepuu, BOAOPOAHbIE OakTepuu. 3HAUYCHHE
XEMOCHHTE3A.

AHa’poOHble opraHu3Mbl. Buasl Opoxenus. [IpoaykTel OpoxeHHS W HUX
UCIIOJIb30BaHNUE YEJIOBEKOM. AHa’pOOHbIE MHMKPOOPTraHU3Mbl KakK OOBEKTHI
OMOTEXHOJIOTHHU ¥ BO30YIUTETN OOJIE3HEH.

AspoOHBIE OpraHu3Mbl. JTambl dHeprerudeckoro obmena. [loAroToBUTENHHBIN
stan. ['Mukonan3 — 6ecKuciIopogHOe pacuieryieHue TI0KO3bI.

buonornueckoe OkHCIEHWE, WIM KIETOYHOE JbIxaHHWe. Poinb MUTOXOHIpUU B
mpoueccax OHMOJIOTUYECKOTO OKHCIJICHHUS. Huxnnueckue peaKkiuu.

OxucnurensHoe ¢ochopunuposanue. [IpenmymiecTsa a3poOHOro MyTH oOMeHa




BEILIECTB Tepes aHadPOOHBIM. D (HEKTUBHOCTh SHEPTETUUECKOTO 0OMEHA

2.5

Peaknium MaTpu4HOro cHHTE3a. I[IpMHIMI KOMIUIEMEHTAPHOCTH B PEAKIHIX
MaTpUYHOTrO cHHTe3a. Peanuzanus HacneacTBeHHOM nnpopmanuu. ['enernyeckuit
KoJ, ero cBoWctBa. TpaHckpunuus — maTpuunblii cuHte3 PHK. Ilpunuumns
TPAHCKPHIILIUU: KOMIUIEMEHTAPHOCTh, aHTHIIAPAJUIEIbHOCTh, ACHMMETPUYHOCTD.
Tpancnsmus u e€ sranel. Yuactue TpancnoptHeix PHK B OGuocunTese Oenka.
VYcnoBus Ouocunreza Oenka. KomupoBanue amuHokucioT. Ponb pubocom B
O6uocuHTe3e Oenka.

Opranuzanys reHoMa y IpOKapuoT U SYKapHOT. Perynsius akTHBHOCTH T'€HOB Y
npokapuot. ['mmoreza onepona (P. XKakob, XK. Mano). Perymsiiusi oOMeHHBIX
nporeccoB B kieTke. Kiierounslit romeocTas.

Bupycbl — HekneTounble (OpMbI KU3HM U oOnuratHeie napasuthl. CTpoeHue
MIPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHO(aros.

BupycHsle 3a0oseBaHusi 4yeloBeKa, KMBOTHBIX, pactenuid. CIIMIA, COVID-19,

COIIMAJIBHBIC U MCIUIIMHCKHUC HpO6HeMLI

2.6

Knerounsnii 1nwmki, ero mepuonbl u peryimsous. WaTepdaza u  MHTO3.
OcobeHHOCTH TIpOIeccoB, NpoTekaomux B uHTEpdasze. [loaroroBka KIeTKH K
nenenuto.  Ilpecunrernueckuil  (HOCTMMTOTHYECKMI), CHUHTETHYECKUH U
MOCTCUHTETUYECKUH (IPEMUTOTUYECKUI) TepHO/Ibl HHTEP(ha3bI.

Marpuunsiii cunte3 [JHK — permmumkanusa. Ilpuanmnsr permmkanuu  JIHK:
KOMIUIEMEHTAPHOCTb, ITOJIyKOHCEPBATUBHBIA CHHTE3, AaHTHUIIAPAUIEIBHOCTD.
Mexanusm perukanuu JJTHK. Xpomocomel. Ctpoenne xpomocoM. Teromepsl u
Tenomepa3a. XpPOMOCOMHBIH HAa0Op KIETKM — KapHOTHM. JIUIUIOMAHBIA U
rariouIHbIi - Habopbl XpoMocoM. ['omonorumynsle Xpomocowmbl. IlojoBbie
XPOMOCOMBI.

Henenune xietkn — MuTo3. CTaguu MUTO3a U MPOMCXOMAAIIUE B HUX IPOLECCHI.
Tunsl mMuTo3a. KapuoknHes m nurokuHe3. brosnornueckoe 3HaueHHE MHTO3a.
Perynsus mutotndeckoro nukia kiaeTku. [Iporpammupyemast kinerodHnas rudenb
— amnomnTo3.

CDYHKI_II/IOHaJ'ILHaH TCHOMHKA

Opranusm Kak OMoJIornyecKas CucTeMa

3.1

OAHOKIIETOUHBIE, KOJIOHUAJIbHBIE, MHOTOKJIETOYHbIE OpraHM3MbBl  H
MHOTOTKaHEBbIE OPTraHU3MBI.

@opMbl  pa3sMHOKEHHUSI OPraHU3MOB: Oecrojioe (BKJIIOYash BEreTaTUBHOE) U
nojioBoe. Buapl  Oecrnosioro  pasMHOXKEHHUS:  [MOYKOBAaHHE,  CIOPYJIALMS,
(bparmMeHTanys, KIOHUPOBAHHE.

[TonoBoe pazmuoxenue. [lonoBeie ki1eTky, win ramersl. Meito3. Ctanuu Meio3sa.

[ToBenenne xpomocoMm B Meno3e. Kpoccunrosep. buonorndeckuii cMbIca Meo3a




Y TI0JIOBOTO Ipouecca. Meno3 U €ro MeCTO B )KU3HEHHOM IUKJIE OPTaHU3MOB.
IIpensaponpimieBoe pazButue. l'amMeroreHes y XuUBOTHBIX. IlosioBBIE JKene3bl.
OOpa3oBaHne W pa3BUTHE TMOJOBBIX KieTOK. CrepMaToreHe3 M OOTEHE3.
Crpoenue moJNOBBIX KiIeTOK. OmIoJ0TBOpeHHE U SMOpPUOHAIBHOE DPAa3BUTHE
AKHUBOTHBIX. CIIOCOOBI OIIOIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.
WunuBunyanbHOEe pa3BUTHE OpraHu3MoB (oHTOreHe3). Craauum 3MOpHOreHesa
KMBOTHBIX (Ha mpumepe JsrymkH). [Ipobnenue. Tunsl apobnenus. OcoOeHHOCTH
Ipo0JieHUs MJIEKONMTAIOIIMX. 3apobILeBble JUCTKH (racTpyisanus). 3akiaika
OpPraHOB M TKaHEHd M3 3apOJbILIIEBBIX JHMCTKOB. B3anMHOe BiusHME 4YacTed
pa3BUBAIOLIErocs 3apoibllia (3MOpUOHANbHAs HMHAYKLMSA). 3akiajka IJIaHa
CTPOEHUSI KMBOTHOTO KaK pe3yJbTaT HEPapXUYECKHUX B3aMMOJACHUCTBUI TI'€HOB.
Biusnue Ha 5SMOpHOHAIBHOE pa3BUTUE pa3IMYHBIX (PAKTOPOB OKpYXKaroLeH
cpenpbl.

Poct u pa3zButue xuBoTHbIX. [locTaMOpuonanbHbIil nepuosa. [Ipsimoe u Henpsamoe
paszButue. Pa3Butne ¢ meramopdo3oM y OECIO3BOHOYHBIX W ITO3BOHOYHBIX
KUBOTHBIX. bHojormyeckoe 3HAaY€HUE NPSAMOrO M HENPSMOIO Pa3BUTHS, HX
pacnpocTpaHeHue B npupoze. Tumbl pocra XUBOTHBIX. (DAaKTOPBI PETYISILUU
pocTta JKMBOTHBIX M denoBeka. CTaiuu NOCTAIMOPHMOHAIBHOTO pa3BUTUS Y
KUBOTHBIX U 4esioBeKa. [lepnoibl OHTOreHe3a yeaoBeKa.

Pasmuoxxenne wu pasButue pacrenumit. ['ametrodur m cnopodur. Meio3 B
KU3HEHHOM TMKJIe pacreHuid. (OOpa3oBaHuMe CIop B IIpolecce Meiosa.
I'amerorenes y pacrenuil. OIUIONOTBOpPEHHME U PA3BUTHE PACTUTEIBHBIX
OpraHu3MoB. /[BoiiHOe OIIOIOTBOPEHKE Y IIBETKOBBIX pacTeHui. OOpazoBaHue u

Pa3BUTHEC CEMCHHU. MexaHHu3MBbI peryjidanuu OHTOTICHE3a Y paCTeHI/Iﬁ " ) KUBOTHBIX

3.2

Ucropust craHOBiEeHHST W pPa3BUTUS TEHETUKHM Kak Hayku. OCHOBHBIC
TEHETUYECKHUE TIOHATHS U CHUMBOJIBL. ['OMOJOTHYHBIE XPOMOCOMBI, AJJIEIbHBIE
IEHbl, AJbTEPHATUBHBIC IPU3HAKH, JOMUHAHTHBIM M PELECCHUBHBIN MPU3HAK,
TOMO3UTOTa, TEeTePO3UroTa, YHUCTas JHHHS, TUOPHABI, TEHOTHUN, (HEHOTHIL
OcCHOBHBIE ~ METOABl  TEHETHUKH: THOPUJIOJOTHYECKUH,  ITUTOJOTUYECKUH,

MOJIEKYJIAPHO-TEHETUYECKU

3.3

Monorubpunnoe ckpemupanue. [lepsblit 3akoH MeHzens — 3aK0H euHO00pa3us
ruOpuoB mnepBoro mnokosieHus. IlpaBuno nomuHupoBaHus. Bropoit 3akoH
MeHnnens — 3aKkOH paclIeIyIeHus Mpu3HAKoB. LluTonormuyeckne OCHOBBI
MOHOTHOPUAHOTO CKpeluBaHus. [ umoTes3a 4MCcTOTHI ramer.

AHanuzupyrolee ckpemBaHue. IIpomMeXyTOuHBIM XapakTep Hacl€JOBAHHUS.
Pacmennenne npu3HakoB pH HEMTOJIHOM JTOMUHUPOBAHUH.

JurubpunHoe ckpemuBanue. Tpetuil 3akoH MeHaenss — 3aKOH HE3aBHCHUMOI'O

HacCJICcJO0BaHUsA ITPU3HAKOB. ]_II/ITOJ'IOFI/I‘{CCKI/IC OCHOBBI ,Z[I/IFI/I6pI/II[HOPO




CKpEIIIMBaHHUS.

CueruienHoe HacienoBanue mnpusHakoB. Pabotst T. Moprana. CueruieHHoe
HacJeJ0BaHUE TI'E€HOB, HAPYIICHUE CLEIUICHUS MEXIy TeHamMu. XpOMOCOMHas
TEOpHs HACJIEACTBEHHOCTH.

I'eneruka mosia. XpOMOCOMHBIN MEXaHU3M OIpeIeTICHUs] Moja. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIi U TE€TEPOraMeTHBIN MoJ. I'eHeTnueckas
CTPYKTYpa TOJIOBBIX XpomocoM. HacnenoBanue mNpu3HAKOB, CLEIUICHHBIX C
ITOJIOM.

I'enoTun kak uenoctHas cucrtema. [lneiloTponusi — MHOXKECTBEHHOE JEHCTBUE
resa. MHOXECTBEHHBIM ajjenu3M. B3anMoAeHCcTBHE HEaJUICIbHBIX TCHOB.

Kommnemenrapaocts. Onuctas. [lonumepus

3.4

BzaumoneiicTBue renotuna u cpesl npu GopmupoBanuu ¢peroruna. MizmMeHunBocTh
npru3HakoB. KauecTBeHHbIE M KOJIMYECTBEHHbIE IMPU3HAKU. Buabl M3MEHUMBOCTH:
HEHACJIEACTBEHHAs U HACJIEICTBEHHAS.

MopaudukanonHas ~ U3MeHYMBOCTb.  Pomb  cpensl B (pOpMHUpOBaHUU
Moan(UKaMOHHOM n3MenunBocT. HopMa peakuuu npusHaka. BapuannoHHslit psg
n BapuanuoHHas kpuBas (B. Woranncen). CaoiictBa MOIU(pHUKAIIMOHHON
M3MEHUYUBOCTH.

I'enorunnyeckas n3mMeHUNBOCTb. CBOMCTBA TE€HOTUIIMYECKON N3MEHUMBOCTU. Busl
IeHOTUITMYECKOW M3MEHUMBOCTH: KOMOMHATUBHAS, MyTAllMOHHASL.

KomOunatuBHass W3MEHYMBOCT. MeiH03 ©  TOJIOBOM TIPOIECC — OCHOBA
KOMOMHATUBHOM M3MEHYUBOCTH. Poilb KOMOMHATHBHOW M3MEHUYMBOCTH B CO3/IAHUU
TeHETUUECKOro pa3HooOpasus B Ipejiesiax 0THOro BU/A.

MyranuroHHasi N3MEHUYUBOCTb. BUibl MyTalmii: TeHHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrioHTaHHBIE W WHAYLMPOBaHHbIE MyTalMW. SlJepHbIE M LMUTOIUIa3MaTUYECKUE
mytarmu. CoMaTu4yeckue U MojoBble MyTauuu. [IprudrHbl BOSHUKHOBEHUS MyTaLUil.
MyrareHbl M WX BIMSHUE HA OpraHU3Mbl. 3aKOHOMEPHOCTH MYTAallMOHHOIO
porecca. 3akoH F'OMOJIOTHUYECKHX PSIIOB B HaciaeACcTBEHHON nu3meHunsoct (H.U.

Bagsusos). BHesiiepHast ©3MEHUHMBOCTD U HACJIEACTBEHHOCTh

3.5

Kapuotun wuenoseka. MexayHapoaHas MporpaMMa HCCIEJOBaHUS TIeHOMaA
yernoBeka. MeToapl  HU3Yy4YEHUsT TEHETMKM  YeJIOBEKa: TIEeHEAIOrMYECKUH,
OJM3HEIOBEI, IMUTOIrCHETHYCCKHIA, MOMYJISIIUOHHO-CTATUCTUYECKHA,
MOJIEKYJIIPHO-TEHETHYECKU . CoBpeMeHHOE onpeereHue TeHOTHIA:
IOJJHOTEHOMHOE CEKBEHUPOBAHMUE, TEHOTUIIMPOBAHUE, B TOM UYHUCIIE C MMOMOIIBIO
[MIP-anamu3a. HacnencrBenHble  3a0ojeBaHMS  4ejoBeKa. | e€HHbIE U
XPOMOCOMHBIE 0011e3HU YEJI0BEeKa. bonesnn c HACJIEICTBEHHOU
MIPEIPACTIOI0KEHHOCThI0. 3HAYEHNE MEAUIIMHCKON TeHETUKH B MPEIOTBPAIICHUN

1 JICUCHHH I'eHEeTUYCSCKHX 3a00eBanuii yenoBeka. CTBOJIOBBIE KIIETKU




3.6

JlomecTukanus U ceiaekuus. 3apoxkACHUE CEJIEKIIMK U ToMecTukauuu. Yyenue H.M.
BaBuioBa o 1eHTpax MPOUCXOXKICHUS M MHOTOOOpasusi KyJIbTYpPHBIX PACTCHUI.
Ponb ceneximu B co3aHUK COPTOB PAaCTEHU U TOPOJT KUBOTHBIX. COpT, Mopoaa,
TaMM. 3aKOH TOMOJIOTMUYECKHMX PAIOB B HacjieICTBEHHOW u3MeHunBocTH H.U.
BaguioBa, ero 3HaueHue Jj1st CEIEeKIMOHHON pabOThI.

Metoapl  ceneKIMOHHOW paboThl. McKycCTBEHHBI OTOOp: MAacCOBBIA U
WHIUBUYAJIbHBIN. JTansl KOMOMHAIIMOHHOMN CCJICKIIUH. UcnpiTanue
Mpou3BoOUTENIed MO MOTOMCTBY. OTOOpP IO TE€HOTHUIy C TOMOMIbIO OIICHKH
(dbeHoTHIIa TOTOMCTBA M OTOOP 10 TeHOTHUITY ¢ IoMolIkio aHanuza JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METO]l CEJICKIIMOHHOM pa0oThl. PaqnannoHHbIN 1
XUMHYECKHI MYyTareHe3 Kak WCTOYHUK MYTalluid Yy KyJIbTYpHBIX (QopM
opranu3moB. Mcnonb3oBaHHE TEHOMHOIO  PENAKTUPOBAHUS M METOJOB
pexombunanTHbeix JIHK 1715 momy4yeHuss ©cXoIHOTO MaTepuana Ajsi CEJIeKIIHH.
[Nomy4yenne mnonuruionioB. BHyTpuBHIoBas tulpummsaims. bimskopoacTBeHHOE
CKpelMBanue, wiu UHOpuauHT. HeponacTBeHHOE CKpelvBaHWe, WM ayTOpWAWHT.
I'ereposuc u ero mpuumsbl. Mcnonb3oBaHue rereposuca B cenekimu. OtnanéHHas
rubpumzanyst. [IpeononeHne Oecruiouiss MeXBUIOBBIX THOPUAOB. JloCTHXKEHUS

CEJICKLIMU PACTEHUI U YKUBOTHBIX

3.7

OOBEKTHI, UCHOIb3YeMble B OMOTEXHOJIOTHH, — KIIETOYHbIE U TKaHEBbIE KYJIBTYpBI,
MHUKPOOPraHU3MBbl, HUX  XapaKTepUCTHKA. TpajulMOHHAs  OMOTEXHOJIOTHSL:
xjae0ornedeHne,  MONyYeHHE  KUCIOMOJIOYHBIX  TPOAYKTOB,  BHUHOJEIHE.
Muxkpobuonornyeckuii  cuHTe3. OOBEKTHI MHUKPOOUOJOTHYECKUX TEXHOJOTHUI.
IIpousBoacTtBO  Oesika, aMMHOKHMCIOT M BUTaMHHOB.  ckyccTBeHHOe
OIJIOJOTBOPEHHUE. PEKOHCTPYKLMS SIMLIEKIETOK W KJIOHHUPOBAHHWE >KUBOTHBIX.
Mertoa TpaHCIUTaHTaLUU SAEP KIIETOK.

XpoMOCOMHass M Te€HHas HWHKEHepusa. VICKyCCTBEHHBI CHHTE3 TI€Ha |
KoHCcTpyupoBaHue pexomOuHaHTHRIX JIHK. JlocTikeHuss W mepCHeKTHBBI
XpPOMOCOMHOW M TeHHOM WH)XeHepuu. MeaunuHckue OUOTEXHOJIOTHH.

Hcnonp30BaHe CTBOJIOBBIX KIIETOK

Cucrema u MHOFOO6paSI/Ie OpTraHHU4Y€CKOIro Mrupa

4.1

Buomornveckoe  pasHooOpazme  opranm3moB.  CoBpeMeHHass  cucTeMa
opraHudeckoro wmwupa. IlpuHimnel knaccupukanuu opraHu3smMoB. OCHOBHBIE
CHCTEMaTUYeCKHE IPYIIbl OPraHU3MOB.

OCOOCHHOCTH CTPOCHHS W JKU3HEACATEIIEHOCTH OJIHOKJIETOYHBIX OPTraHH3MOB.
Bakrepun, apxeu, OHOKIETOYHBIE TPUOBI, OJHOKIETOYHBIE BOJOPOCIH, IPYTHE
npoTucThl. KosloHnanbHble OpraHu3Mbl. [IBI)KEHHE OTHOKJIETOYHBIX OPraHU3MOB:
amMEOOUTHOE, )KTYTUKOBOE, PECHUUHOE. 3allUTa Y OJHOKJIETOYHBIX OpPraHU3MOB.

PaSHpa)KI/IMOCTB Y OTHOKJICTOYHBIX OPraHU3MOB. Taxcucer




4.2

MHoOrokJjieTouHbIe pacTeHUs. B3auMOCBs3b YaCTE MHOTOKJIETOYHOI'O OpraHU3Ma.
TKaHI/I, OpFaHLI U CHUCTEMBI OpFaHOB MHOT'OKJICTOYHOT'O OpF aHUu3Ma. OpI‘ AHNU3M
Kak enuHoe wenoe. TkaHu pacteHuid. TuIbl  PacTUTENbHBIX TKAHEH:
oOpaszoBarenibHasi, IOKPOBHAs, MPOBOAMAIIAs, OCHOBHAas, MEXaHHYECKas.

OcoOenHoctu cTpoeHUs, PYHKLIUN U pacIOIOKEHUS TKaHEe! B opraHax pacTeHui

4.3

BereraruBHble U TeHepaTUBHBIE OpraHbl pacTeHUi. @YHKIUU OPraHOB U CHUCTEM
opranoB. Kapkac pacrenuil. /[BU>keHNE MHOTOKJIETOUYHBIX PACTEHUMN: TPOIIU3MBI U
Hactuu. IlornomieHue BOXABI, YIVIEKUCIIOTO Ta3a M MUHEPAIBHBIX BELLECTB
pacrenusimu. Jlpixanue pacreHuil. Auddysus ra3oB yepe3 MOBEPXHOCTh KIIETKU.
TpancnopTHele cucCTeMbl pacTeHMH. Belnenenue y pacteHuid. 3amura y
MHOTOKJIETOUHBbIX pacTtenuil. Kyrukyna. CpeacTBa macCUBHOM M XUMHUYECKOM
3amuUThl. DUTOHIUABL.

PasgpaxxumocTes M perynsuus y OopraHu3moB. PasgpakmMocTe M peryisinus y

MHOT'OKJICTOYHBIX paCTeHHﬁ. PocrtoBrie B€IICCTBA U UX 3HAYCHUC

4.5

MHOroK/IeTOYHblE  KMBOTHbIE.  B3aMMOCBSI3b  4YacTed  MHOTOKJIETOYHOTO
opranusma. TKaHI/I, OopraHbl U CUCTECMbI OpTraHOB MHOI'OKJICTOYHOI'O OpraHu3Ma.
Opranmusm kak eauHoe 1enoe. ['omeoctas. TkaHu KUBOTHBIX U 4yejoBeKa. THIbI
KUBOTHBIX TKaHEH: SNUTEIHalbHAs, COCIWHUTEIbHAs, MBbIIIEYHAs, HEpBHasl.
OcoOenHoctu cTpoeHMs, (QYHKUMA U paclONOKEHUsS TKaHEeH B OpraHax

JKHBOTHBIX U YCJIOBCKA

4.6

Opranbl U cUCTEMBl OPraHOB JKUBOTHBIX. DYHKIIMU OpraHOB U CUCTEM OPIaHOB.
Onopa Ttena opraHu3moB. CKelleTbl OJHOKIETOYHBIX M MHOIOKIETOYHBIX
XKUBOTHBIX. HapyXHblil 1 BHyTpeHHHH ckeneT. CTpOeHHE U THUIbl COCTUHEHUS
KOCTEH.

JIBOKEHHE MHOTOKJIETOYHBIX JKMBOTHBIX. IIutanume >xkuBoTHBIX. IluTanume
MO3BOHOYHBIX UBOTHBIX. J[pIXxaHue knBOTHBIX. KoxHoe npixanue. KabepHoe u
JIETOYHOE JIBIXaHHUE.

JlpIxaHWe IO3BOHOYHBIX >KMBOTHBIX. DBOJIOIMOHHOE YCIOXHEHHE CTPOCHUS
JErKUX MO3BOHOYHBIX XUBOTHBIX. J[bIXaTelIbHAs CHCTEMa 4elloBeKka. MeXxaHu3m
BEHTWIALIMM JIETKUX Yy NTUL W MICKONUTAKOMUX. TpaHCIOPT BELIECTB Yy
opranu3moB. TpaHCIOPT BEWIECTB Yy KMBOTHBIX. KpoBeHOCHass cucremMa u €€
opranel. KpoBeHOCHas  cucreMa  IO3BOHOYHBIX  JKHMBOTHBIX.  Kpyru
KpOBOOOpAIIIEHHsI.  DBOJIIOLIMOHHBIE  YCIOKHEHHsI CTPOEHHUS KPOBEHOCHOMU
CUCTEMBI ITO3BOHOYHBIX JKMBOTHBIX. BbleneHue y opraHusMoB. BeineneHue y
KUBOTHBIX. COKpaTUTENnbHbIe Bakyosid. OpraHsl BoieneHus. CBsA3b MOJIOCTH Tea
C KPOBEHOCHOW M BBIJICIUTEIBHOW CHCTEMaMH. BbleneHue y IMO3BOHOYHBIX
KUBOTHBIX. 3allluTa Yy MHOTOKJETOYHBIX JKMBOTHBIX. IIokpoBEI M HX

IIPpOU3BOJHBIC.




PazgpaxuMocTs U peryisnus y opraHu3mMoB. Pa3ipakuMocTh y OJJHOKJIETOYHBIX
opranu3MoB. Takcuchl. PazapaXXMMOCTb W Pperyssiluss y MHOTOKJICTOYHBIX
pacteHuil. PocToBbIE BEIIECTBA U UX 3HAYEHUE.

HepBHas cuctema u peduieKTopHas peryysius y MHOTOKJIETOYHBIX KMBOTHBIX.
HepBHas cuctema u e€ otaesnsl. DBOIIOLMOHHOE YCIOKHEHHE CTPOSHHS] HEpBHOM
CHCTEMBI y KHUBOTHBIX.

PazpaGoTka anroputMoB M mporpamMMm st 3(PQPEKTUBHON (PYHKIMOHAIBHOM
aHHOTAllUM ~ TEHOMOB,  TPAHCKPUITOMOB,  IPOTEOMOB, MeTab0JI0MOB

MHUKPOOPraHu3mMoB, paCTeHHfI, JKHBOTHBIX U YCJIOBCKA

OpFaHI/I3M YCJIOBCKA U €T0 3JOPOBLEC

5.1

OpraHbl ¥ CUCTEMBI OPTaHOB yesnoBeka. OTebl TOJIOBHOTO MO3ra I103BOHOYHBIX
KHUBOTHBIX. Pedmekc u pednekropnas nyra. be3ycioBHbIE M yCIOBHBIC
peduexcel. I'ymopanbHas peryiasiuss U SHAOKPUHHAs CHCTEMa XUBOTHBIX MU
yesoBeKa. JKesne3bl PHIOKPUHHON CUCTEMBI U UX TOPMOHBI. [IeiicTBIE TOPMOHOB.
B3anMocCBsI3p HEpBHOW M DHIOKpPUHHOW cucTeM. [ mmoramamo-runodusapHast

cucrema. Pedexc u pedaexropnas ayra. besycioBHbie U yCIIOBHBIE pedIIeKChI

5.2

3amuTa opranu3ma oT Oosne3nell. IMMyHHasi cuctema denoBeka. KieTouHslil u
TYMOpaJbHBIA HUMMYHUTET. BpoxAEHHBIN, NpHOOPEeTEHHBIN crienupudecKuit
UMMYHUTET. Teopusi KJIOHAJIbHO-CENIeKTUBHOTO uMmMmyHutera (I1.Opnux,
®.M.bepaer, C.Toneraa). BocnamutenbHble OTBETHI OpraHu3moB. Poib

BpO)KI[éHHOl"O HMMYHHUTCTA B pa3BUTUU CUCTCMHBIX 3a00/1eBaHUH

5.3

KpoBeHocHast cuctema u e€ opranbl. Cepale, KpOBEHOCHBIE COCY/bl U KPOBb.

Kpyru xpoBooOpaiienus. Pabora cepaiia u e€ perynasuus

5.4

Z[LIX&HI/IG YCJIOBCKaA. I[I/I(l)(l)ygl/lf{ ra30B 4YCPE3 NMOBCPXHOCTH KIICTKH. Z[LIXaTCJ'IBHaH
CuCTeéMa  4YCJIOBCKA. I[I)IXElTeJ'II)HaH MMOBEPXHOCTh. PCFYJ'ISIHI/ISI JbIXaHWs.

JlpixareabHble 00BEMBI

5.5

[InmeBapurensbHas cucremMa denoBeka. OTHENnbl NUILIEBAPUTENBHOTO TPAKTA.
[InmeBapurenpHple  kene3bl.  BHYTPUIIONOCTHOE M BHYTPHUKIIETOYHOE

MUIIEBAPEHUE

5.6

IlokpoBel M wux mnpousBoiaHble. Opranbl BbaeneHus. Ilouku. CrtpoeHue u
¢yHkuroHupoBanue Hedpona. OunbTpanys, cekpeuus U oOpaTHOEe BCaChIBaHUE

KaK MEXaHU3MBbI pabOoThl OpraHoB BbleseHus. OOpa3oBaHUE MOYH Y YEJIOBEKa

5.7

I[BI/I)KGHI/IC YyeJI0BeKa: MblleuHas cucrema. CKeJICTHBIC MBbIIIIBI U HUX pa60Ta.

CTpOCHI/IC U TUIIBI COEIMHEHUS KOCTEH

Teopus sBomronnu. Pazsutre xu3Hu Ha 3emie

6.1

OpomtormonHas  Teopuss Y. Jlapsuna. IIpennochbulku  BO3HUKHOBEHHS

napBuHu3Ma. JKu3Hp 1 Hay4dHas nearenbHocTs Y. JlapBuHa.




JIBrokymue cuiibl dBoonnH BUAOB 1o Y. JlapBuHY (BbICOKAss MHTEHCHBHOCTH
pPa3MHOXXEHHS OpPTaHM3MOB, HACJEICTBEHHAs W3MEHYMBOCTh, Ooprba 3a
CYLIECTBOBAHME, ECTECTBEHHBIN U NCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunTerndeckor teopuu sBonmonuu (CTD). HelTpanbHas Teopus
sBosonii. CoBpeMeHHasl SBOJIIOIMOHHAS OHOJIOTHs. 3HAUY€HUE 3BOJIOLUOHHON

Teopuu B GOPMUPOBAHUN €CTECTBEHHO-HAYYHON KapTHHBI MUPA

6.2

[Momymnsimust kak ayeMeHTapHas enuHuna sBoytonud. CoBpeMEHHBbIE METOJbI
OLICHKM T'€HETHYECKOTO pa3zHoOoOpa3usi W CTPYKTYpbl MHOMynauuid. M3meHeHue
reHooH/a TOMYNISIUN KaK 3JIEMEHTApHOE 5SBOJIIOLIMOHHOE SIBJICHHE. 3aKOH
reHeTuyeckoro pasHosecus Jxx. Xapau, B. BaiinOepra.

DOnemeHTapHble (QakTOpbl (ABWKYIIME CHUJIBI) SBOJIONUU. MyTalmOHHbIN
nporecc. KomOunatuBHasi wu3MeHUMBOCTh. Jlpelid reHOB — ciydaifHbIe
HEHANpaBJICHHbIE W3MEHEHHMS 4YacToT aiuienell B momymsamusix. DQQexT
OCHOBATEJIA. Murpanuu. N3omsanns HOMYJISALUMN: reorpaduueckas
(mpoctpaHcTBeHHas ), OroJgorudeckas (penpoayKTUBHAS).

EctectBennbiii  orOop — HampaBnsoomuid  dakrop sBomonuu.  Dopmbl
€CTeCTBEHHOTO  OTOOpa: JBWKYIIWH, CTAaOMIM3UPYIOIIMH, pa3pbIBAIOIINN
(nmu3pyntuBHbIi). [TonoBoit oT6Op.

[IpucnocoOaeHHOCT, ~ OpPraHM3MOB  Kak  pe3yiabTaT  MHKPOAIBOIIOLIUU.
Bo3HukHOBeHHE  TPUCIIOCOONIEHUH y  OpraHu3MoB.  ApoMopdo3bl U
uanoanantanuu. [IpuMeps! npucrnocobnennii y opranu3MoB. OTHOCHTEIBHOCTh
MIPUCIIOCOOJICHHOCTH OPTaHU3MOB.

Bun, ero kpurepuum u CTpyKTypa. BumooOpazoBaHue Kak pe3yabTar
MUKposBoJtoiu. M3onmsamus — kirodeBoil dakrop BumooOpazoBanus. Ilytu u
CIIOCOOBI BH1000pa30BaHUS: AJIONATPUUECKOE (reorpaduueckoe),
CUMIIaTPUYECKOE  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (MOJIUIUIOUIU3AIIHS,
ruOpuau3anys). JmurenbHOCTb HBOIIOIMOHHBIX TPOIIECCOB.

MexaHu3mbl GOpMHUPOBAHUS OHOJIOTHYECKOTO pa3HOOOpa3usl.

Ponp 3BomtonMoHHON OMOIOTMU B Pa3pabOTKe HAayYHBIX METOJIOB COXpPaHEHHS
O0ropazHooOpazusi. MUKpPOIBOIIONMSA U KOIBOJIOIMS TMApa3uTOB U HMX XO35EB.
MexaHnu3mbl HOpMUPOBAHHS YCTOHYUBOCTH K aHTUOMOTUKAM U CIIOCOOBI GOPHOBI

Cc HeH

6.3

Metoapl u3ydeHUsT MaKpOAIBOJIONUHU. [laleoHTONIOrHYeCKue METOMbI M3YyUCHHS
sBoonmu. [lepexonubie GopMbl 1 PUIIOTEHETUYECKHE PSRl OPTaHU3MOB.
buoreorpaduueckue metoapl u3yueHus 3Bonronun. CpaBHeHue QIopbl U GayHbI
MaTepUKOB M OCTpOBOB. broreorpaduueckne odnactu 3emn. Buasl-sHIeMuku u
PEUKTHI.

3M6pI/IOJ'IOFI/ILICCKI/IC u CpaBHI/ITeJ'ILHO-MOp(I)OJ'IOl“I/I‘{CCKI/Ie MCTOAbI H3YUCHUA




IBOJIONUH. [ CHETHYECKHE MEXaHWU3MBI SBOJIIOIIMM OHTOTEHE3a M TIOSBICHUS
OBOJIIOIIMOHHBIX ~ HOBIIECTB. [ OMOJIOTMYHBIE W  aHAJOTUYHBIE  OpTaHbL.
PynumenrapHbsle  opranbl W aTaBU3MBL.  MOJEKYISIPHO-TEHETHYECKHE,
OMOXMMHUYECKHE W  MaTeMaTH4eCKHEe  METOJbl  W3YYCHHUS  JBOJOIHH.
I'omosnoruunbie rerpl. COBpeMEHHBIE METOABI MOCTPOCHUS (DUIIOTCHETHUECKUX
JIepEBBEB.

XPpOMOCOMHBIE MYTAITUU M SBOJIFOIHSI TEHOMOB.

O6mume 3akoHOMepHOCTH (TIpaBmiIa) ABOJIONMHA. HeoOpaTHMOCTh 3BOJIIOIUH.

A,I[aHTI/IBHaH paauanus. HepaBHOMepHOCTB TEMIIOB 3BOJIIOITMHN

6.4

Hayynple rumnore3bl MNPOUCXOXKICHHS JKU3HM Ha 3emie. AOHOreHe3 U
naHcnepmus. JloHay4Hble MPeICTaBICHUS O 3apOKICHUH KU3HU (KPEAllHOHU3M).
['mnore3a MOCTOSTHHOTO CaMO3apOXKICHUS KU3HU U €€ OIPOBEPKEHUE OIbITAMHU
®. Pemu, JI. Cnamnanumanm, JI. Tlactepa. IlpoucxoxneHue >KH3HU U
acTpoOHOIIOTHS.

OcHoBHbIE 3Tanbl HEOpraHUYeckod spoitonuu. [lmaHerapHas (reojorumyeckas)
SBONIIOLIMSI. XUMHUYecKass dBOJIONUSA. AOHOT€HHBI CHHTE3 OpraHHMYECKUX
BemiectB W3 Heopranmdeckux. Omeir C. Mumepa u I'. FOpu. OOpaszoBanue
nosimMepoB U3 MoHoMepoB. Koanepsarnas runoresa A.M. Omapuna, rumnoresa
nepBuuHoro OymboHa JIk. XonpaeitHa, reHetwueckas rumnore3a [. Mémnepa.
Pu6o3umsbr (T. Yek) u rumotesa «vupa PHK» V. TI'mnbGepra. @opmupoBanue
MeMOpaH U BO3HUKHOBEHHE MPOTOKJICTKH.

Uctopus 3emnu u meroapl e€ usyudeHus. Vckomaemble OpraHUYeCcKHE OCTAaTKH.
I'eoxpononorust U e€ Meroabl. OTHOCUTENbHAsE M AOCOIIOTHAsT T€OXPOHOJIOTHS.
I'eoxpoHosIornueckas 1mkasua: 0Hbl, Opbl, HEPUOBL, JTOXH.

Hauanensie 3Tansl oprannyeckoil 3Bosironuu. [losiBIeHHE W 3BOJIIONUSA MEPBBIX
KJIETOK. OBONIONMA MeTabonu3Ma. BO3HHKHOBEHHE TIEPBBIX IKOCHCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOMIEHKH KaK aHaJIOr MEepBbIX Ha 3emMile COOOIIECTB.
CrpomaronuTsl. [IpokapruoThl 1 3yKapHOTBHI.

[Ipoucxoxaenue sykapuoT (CUMOHMOreHe3). DBOJIOLMOHHOE IPOUCXOXKICHUE
BUpYycoB. IIpoucxokeHne MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HuUKHOBeHHE
OCHOBHBIX I'PYyIIII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Talbl 3BOJNIOLMU BBICHIMX pacTeHui. OcHOBHBIE apoMOp(O3bl
pactenuii. Beixox pacrenmii Ha cymy. IlosBneHume CHoOpoOBBIX pacTeHUN U
3aBoeBaHne MMM cymu. CemeHHble pacTeHus. [IpoucxoxaeHue IBETKOBBIX
pacTeHui.

OcHOBHBIE 3Tallbl 3BOJIONUM JKUBOTHOrO Mupa. OcHOBHbIE apoMop(do3bl
XKUBOTHBIX. Bennckas ¢gayna. KemOpuiickuil B3pbIB — MOSBIEHHE COBPEMEHHBIX
tunos. [lepBrie XOproBbIE )KUBOTHBIE. JKU3HB B BOJE. DBOIIOLUSA TO3BOHOYHBIX.

[Tpoucxoxaenune ampubuit u pentuauil. IlpoucxoxneHne MIEKONUTAIONIMX U




ntutl. [lpuamun kmodeBoro apomopdosa. OcBoeHHE OECO3BOHOYHBIMH U
MMO3BOHOYHBIMH JKUBOTHBIMU CYIIIH.

Pa3BuTHe xu3HM Ha 3eMiie 10 IpaM U NEepUoaM: apXei, poTepo30i, Maaeo30u,
Me30301, KaiHO30H. OOmas XapakTEepPUCTHKAa KJIMMaTa M TEO0JOTHYECKUX
nporieccoB. [losiBIeHNE U pacIBET XapaKTEPHBIX OPraHU3MOB. YTieo0pa3oBaHHeE:
€ro YCJIOBHS U BIUSHUE HA TA30BBIA COCTaB aTMOC]EpHI.

MaccoBble BBIMUpPAHUS — HKOJOTHYECKHUE KPHU3MUCHI mponuioro. I[lpuyuHbl u
CJIEJICTBHSI MacCOBBIX BbIMUpaHHil. COBpEMEHHBIH SKOJOTHUYECKHH KPHU3HC, €TO0

0CO0EHHOCTH

6.5

Pasnenst m 3agmaunm  aHtpomnosorud. Metonel aHTponosiorud. CraHOBIIEHUE
IIPEICTaBICHUN O MPOMCXO0KIEHUH YenoBeKka. COBpEeMEHHbIE HAyYHbIE TEOPUHU.
CxoncTBO 4enoBeKka C KMBOTHBIMH. CHCTEMATHYECKOE IIOJIOKEHUE YEJIOBEKA.
CBuzerenbcTBa  CXOJACTBA  YEJNOBEKA C  JKMBOTHBIMHM:  CPaBHUTENIBHO-
MOP(OJIOTHYECKHE, SMOPHOJIOTHYECKHE, (U3HOIOTO-OMOXUMHUYECKHE,
noseieHueckue. OTInyms 4enoBeKa OT )KUBOTHBIX. [IpsIMOX0kaeHe U KOMILIIEKC
CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE roJIOBHOTO MO3ra U BTOPOM CUTHAJIBHOMN
CUCTEMBI.

JIBmwkynme cuibl ((akTopbl) aHTPONOreHe3a: OWOJIOTHYECKHE, COLUANbHEIC.
CooTHolleHrne ONOJOTHYECKUX U COLMANIBHBIX (DAKTOPOB B aHTPOIOI€HE3E.
OCHOBHBIE CTaluM aHTPOIIOTreHEe3a. ABCTPAIIONUTEKN — ABYHOTHE MIPEIKH JIIOJIEH.
UYenoBek  yMmenbldl, IEpBblE  H3TOTOBJICHUSA  Opyauil  Tpyna. Yenosek
MPSMOXOJANINN W TIEPBBIM BBIXOA JoJel 3a mpenensl Adpuku. UYemosek
reiiensOoeprckuii — OOLIMI MpeoK HeaHAEPTATbCKOTO YeloBeKa U YeJOBEKa
pazymHOro. YenoBek HEaHIEPTAIbCKUN KaK BHJ JIOACH XOJOIHOTO KJIMMATA.
UYenoBek pasyMHBIM COBPEMEHHOI'O THIIA, JEHUCOBCKUN YEJIOBEK, OCBOCHUE
KOHTHMHEHTOB 32 IpenenamMu AQpuku.

DOBOJIIOLIMS  COBPEMEHHOTO 4YejoBeKa. EcTecTBeHHBIH OTOOp B HOMYJSALUAX
yenoBeka. MyTalMoHHBIH mporiecc W noaumopdusm. [lomynsiuoHHbIE BOJHBI,
npeiid reHoB, Murpanusa U «3h(EKT 0CHOBATEINS» B MOMYJSIIIUSX COBPEMEHHOTO
YEJI0BEKa.

UYenoseueckue pacel. Ilomstme o pace. bonpmme pacel:  eBporneouaHas
(eBpasmiickasi), aBcTpajlo-HerpoujHas  (PKBaTopuanbHas), MOHIOJOUAHAs
(asmaTcko-aMepuKaHCKas). Bpemss U myTH pacceleHus 4eloBeKa I0 IUIaHEeTe.
EnunctBo  yenoBeueckux pac. HayuHas  HECOCTOSTENBHOCTH  pacu3Ma.
[TpucnocoOaeHHOCTh YeloBeKa K PAa3HBIM YCIOBUSAM OKPYKAIOUIEH CpeJlbl.
Bnusinue reorpaguueckoit cpeasl U Jpeiia TeHOB Ha MOPQOJOTHIO U

(bu3HMOoIOrHIO YeIoBeKa

OKOCHUCTEMBI U IMpUCymue MM 3aKOHOMCPHOCTHU




7.1

Pasnens! u 3agaun sxostorun. CBs3b KOJIOTUU C IPYTMMH HAYKAMH.
Metoabt skonoruu. IloneBbie HaOmIOAEHUS. DKCIEPUMEHTHl B  3KOJOTHH:
npupojHble W JabopaTopHble. MoOAETHMpPOBaHWE B HKOJOTHH. MOHHTOPUHT

OKPY KaIOIIEeH Cpebl: JTOKAIbHBIN, pErHOHAIBHBIN U TJ100aIbHBIN

1.2

Okonorndyeckue (akTopsl U 3aKOHOMEpHOCTH uX JeiictBus. Kmaccudukarms
9KOJIOTHYECKUX  (PakTOpoB: abuoTHYEeCKHe, OWOTUYECKHE, AaHTPOIIOTCHHEIE.
OOue 3aKOHOMEPHOCTH JEHCTBMsI 3KOJIOrmdeckux ¢akrtopos. IlpaBuio
muanmyMa (K. HInpenrens, FO. JInbux). TonepaHTHOCTh. DBPUOMOHTHBIC H
CTEeHOOMOHTHBIE OPTaHU3MBI.

Abnornueckue akropel. CBeT Kak sKosorndeckuil gaxrop. JleiicTtBue pazHbIx
YYacCTKOB COJIHEYHOTO CIIEKTpa Ha OpPraHU3Mbl. OKOJIOTMYECKHUE TIpYIIIbI
pacTeHUil M KUBOTHBIX I10 OTHOUIEHHIO K cBeTy. CurHanbHas poib CBeTa.
DoTonepruoAn3M.

Temmeparypa kak 5kojormueckuii Qakrop. J[leifictBue Temmeparypsl Ha
opranusMmsl. IlolikuaoTepMHbIe 1 TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBbI.

Brnaxnocte kak akojormdeckuit  ¢axrtop. [lpucnocobnenuss pacreHMHd K
nmoJiIep KaHuio0 BogHOro Oamanca. Kiaccugukaiusi pacTeHUI MO OTHOIICHHIO K
BoJie. [Ipucnocobaenns )KUBOTHBIX K M3MEHEHHIO BOJJHOTO PEKUMA.

Cpenpl oOuTaHMS OpPraHU3MOB: BOJHAs, HA3eMHO-BO3JYyIIHAs, IOYBEHHas,
rIyOMHHAss  TOJNOYBEHHAs, BHYTPUOpPraHW3MEHHas. (DU3NKO-XUMHUYECKUE
0CcOOEHHOCTH cpea OOWTaHUs OpraHu3MoB. l[IpucrmocoOiieHHs OpraHu3MOB K
KHM3HH B Pa3HbBIX Cpeax.

buonoruyeckue putmbl. BHemHue u BHyTpeHHHE pUTMbI. CyTOUYHBIE M TOJIUYHbIE
put™bl. [TprcrocoOIeHHOCTh OPraHU3MOB K CE30HHBIM HM3MEHEHHSIM YCIIOBHIA
KHU3HH.

XKuznennsie popmel opranuzMoB. [loHsTue o >xuzHeHHOM (opme. JKu3HEHHBIE
(GopMBI pacTeHM: JepeBbsi, KYCTApHUKH, KYCTAPHUYKH, MHOTOJETHHE TpPaBHhl,
OJTHOJIETHUE TpaBbl. JKu3HEeHHBIE (POPMBI KUBOTHBIX: THIPOOUOHTHI, TEOONOHTHI,
a’3poOnoHTBI. OCOOEHHOCTH CTPOEHMSI U 00pa3a )KU3HU.

buotnueckue Qaxrtopbl. Buabl OnoTHYeCKMX B3aMMOJAEHCTBHM: KOHKYpPEHIUS,
XHMIHUYECTBO, cUMOKMO03 U ero (opmel. I[lapazutusm, koomepauus, MyTyaausMm,
KOMMEHCAJIN3M (KBapTHPAHTCTBO, HaXJICOHUYECTBO). Hetpoduueckue
B3aUMOJEHCTBUS  (Tommueckue, (Gopuueckue, ¢abpuyeckue). 3HaUEHUE
OMOTMYECKMX B3aMMOJEHCTBHIA [UIS CYIIECTBOBAaHHUS OPraHU3MOB B cpeje

oOutanus. [IpuHIIMT KOHKYPEHTHOTO UCKIIOUEHUS

7.3

OKOJIOTUYECKHE XapaKTEPUCTHUKU TOIMYJIAINH. HOHYJ'ISIHI/ISI Kak Ouoyiornmueckas

cucrema. Posib HEOTHOPOJIHOCTH cpelibl, PU3NUECKUX OaphepoB U 0COOEHHOCTEH




OuosIoruu BUJOB B (POPMUPOBAHUM IPOCTPAHCTBEHHON CTPYKTYPBI MOIYJISILIUMI.
OcHOBHbBIE TMOKa3aTeNN MOMYJALMUA: YUCIEHHOCTb, IUIOTHOCTb, BO3pacTHas M
[I0JIOBAsl CTPYKTypa, pOXKIAEMOCTb, IPUPOCT, TEMII POCTA, CMEPTHOCTb,
MUTpaLUs.

Okosorudeckass CTpykrypa nomyiasiuud. OLleHKa YHCIEHHOCTH IOIMYJISLUH.
JluHaMuKa nOmyssuuy U €€ peryisuus. buoTu4ecKui NMOTeHIUaN MOIYJISLUH.
MonenupoBanue AUHaAMUKU —nomymsinuu.  KpuBbele  pocTa  UHMCIEHHOCTH
nonymsiuuu. Kpusble BbDKMBaHMs. Perymsiius 4uCIEHHOCTH HONMYJSLMNU: POJb
(GakTopoB, 3aBUCAIIUMX M HE 3aBUCAIIMX OT IJIOTHOCTH. OKOJIOTHYECKHE
cTpareruu BUJOB (r- u K-ctparerun).

[TonsiTne 00 oKoJOrMYeckod HuUmIe Buga. Mectoobutanue. MHoroMmepHas
Mozenb dKkonorndeckod Humm Jx.M. XarumHcona. Pa3zMepsl 3KoIOrm4eckon
Huuy. [loTeHnnanbHas U peaqn30BaHHas HULLIH.

Bun kak cucrema nonmynsuui. Apeansl BUAOB. Buabl M HX JKU3HEHHbIE
CTpaTeruu. 3aKOHOMEPHOCTH  TOBEJEHUS W MUIPAaUUid  KUBOTHBIX.

buonornueckue nHBa3zuu JYKCPOAHBIX BUI0OB

7.4

CooOmectBa opranu3moB. buoneno3 u ero crpykrypa. CBs3u Mexay
opraHu3mMamMu B OuoOIleHO3e. JKOocHCTeMa Kak OTkpbiTas cucrema (A.Jlx.
Tencnu). @yHKIMOHANBHBIE OJOKM OPraHU3MOB B 3KOCHCTEME: IPOAYLIEHTHI,
KOHCYMEHThI, peayleHTsl. Tpodudeckue ypoBHH. Tpoduyeckue nemnu u ceTH.
Abuornueckue 6510ku sKocucTteM. [TouBbl M miIbl B 3KocucreMax. Kpyrosopor
BELIECTB U [TIOTOK HEPTUU B IKOCUCTEME.

OcHoOBHBIE TTOKAa3aTeNM 3KOCHCTEMBL. bruoMacca M mpoaykuus. DKOJIOTHYECKHE
MUPaMUIbI YUCell, OMOMACChl U SHEPTHH.

HanpaBneHHble 3aKkOHOMEpHBIE CMEHBI COOOIIECTB — cykieccuu. [lepBuunbie u
BTOPUYHBIE CYKLIECCMM M MX IPUYUHBL. AHTpPONOTrE€HHbIE BO3IEUCTBUS Ha
cykueccun. KimmmakcHoe coobmiectBo. bruopasnoobpasue 1 mosiHoTa KpyroBopoTa
BEILIECTB — OCHOBA YCTONUMBOCTH COOOIIIECTB.

[Ipuponnbie 3KocHUCTEMBI. AHTPONOTEHHBIE 3KOCHUCTEMBI. ATPO3KOCHCTEMA.
ArporneHos. Pa3nnums Mexxay aHTpONOT€HHBIMU U IPUPOJHBIMU SKOCUCTEMaMHU.
VYpb6oskocucremsl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['opoackas ¢iopa u
¢dayna. CuHaHTponu3anus ropoJckoi ¢ayHsl. buonorudeckoe u xo3siicTBeHHOE
3HaYEHUE arpol’KOCHCTEM M ypOO3KOocHUCTEM. 3aKOHOMEPHOCTH (OPMHUPOBAHUSA
OCHOBHBIX B3aMMOJIEHCTBUI OPraHU3MOB B SKOCHCTEMAX.

IlepeHoc 3HEprUM M BELIECTB MEXKAY CMEKHBIMU IKOCHCTEMaMU. Y CTOMYMBOCTh
OpraHM3MOB, TMONYJSIUNA M DSKOCUCTEM B YCIOBHUSX €CTECTBEHHBIX U

AHTPONOT€HHBIX BO3JICUCTBUI

7.5

buochepa — oOmemnanerapHas oOonodyka 3eMid, TA€ CYIIECTBYET WU




cymecTtBoBasia ku3Hb. YueHue B.M. Bepraackoro o Owmochepe. ObGmactu
6uocdeps u e€ coctas. KuBoe BeriecTBo 61ocdepbl U ero pyHKIUH.
3aKOHOMEPHOCTH CyIIecTBOBaHUS Ouocdeprl. OcobeHHOCTH OHOchepsl Kak
rnobanbHOM  9KocucTeMbl.  J[MHammdeckoe — paBHOBecue B Omocdepe.
KpyroBopoTsl BemecTB u Ouoreoxumudeckue LHUKIBI (yriaepona, as3ora).
PurmuunOCTS siBNCHMIT B Onocdepe.

3oHanpHOCTH Ouochepsl. [TonsaTne o 6mome. OCHOBHBIE OMOMBI CYIIH: TYHIPA,
XBOMHBIE Jieca, CMEIIAHHbIE M IIMPOKOJHMCTBEHHBIE Jieca, CTENH, CaBaHHHBI,
MYCTBHIHM, TPONHUYECKHE Jieca, BBICOKOTOphbs. KimMaT, pacTUTENbHBIA U
KUBOTHBIA MUp OMOMOB CYIIIH.

CtpykTypa U (QYHKIMS KHBBIX CHCTEM, OILICHKAa MX PECYpCHOTO MOTEHIMANa M

onocdepHbIX QyHKIUN

7.6

DKOJIOTHYECKUE KPU3KCH U WX MpHUYUHBI. BoznelicTBue uenoBeka Ha Ouocdepy.
3arpsi3HEeHUE BO3IYIIHOW cpefbl. OxpaHa Bo3ayxa. 3arps3HEHUE BOJAHOU CPEJbl.
Oxpana BoAHBIX pecypcoB. Pa3pymienue mouBsl. OXpaHa MOYBEHHBIX PECYpPCOB.
W3meHnenue knumara.

AHTpPOIIOr€HHOE BO3JICHCTBUE HA PACTUTENbHBIM M JKUBOTHBIMH Mup. Oxpana
PacTUTEIBHOIO M KUBOTHOrO Mupa. OCHOBHBIE HNPHUHIMIBI OXPaHbl IPUPOJIBI.
Kpacusie kuuru. Ocobo oxpansemble mpuponnsie Ttepputopun (OOIIT).
Boranudeckue cazpl ¥ 300J0THYECKHE MTAPKU.

OcCHOBHbIE TPHUHLMIIBI YCTOMYMBOIO pa3BUTHUS UEJIOBEUECTBA U IPHUPOJBI.
PammonanbHOe  MPHPOJOINONB30BAHHE WM COXpaHEHHE  OMOJIOTHYECKOTO

paszHooOpa3us 3eMiau




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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