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MOSACHUTEJBHASA 3AIINCKA

[Iporpamma mo yduebHOMY mpeamery "buonorus" (manee - Owomnorus) Ha
ypOBHE cpenHero oluiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpenojaBaHusi ydeOHoro mpenmera «buonorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

YuaeOuslii npeamer «buonorus» yray6nénnoro ypoBHs uszydenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeaMeTHou obnactu «EcrecTBeHHO-
HayuHble mpeameTb». CormacHo mnonoxeHusiM DPIOC COO npoduiibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriIyOJEHHOM YPOBHE, SIBISIOTCA CIIOCOOOM
mupdepeHnmanmu  00ydeHUST Ha YPOBHE CpeAHEro oO0Iero oOpa3oBaHUS U
MPU3BaHBl OOCCIICYUTHh MPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIUM, CPEIHUM
o01mM, cpeHUM MpodhecCuOHATBHBIM U BRICIIUM 0OpazoBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX MPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE O00pPa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/1a4, CBSI3aHHBIX C MpodopUeHTaIUeld OO0ydYaroUUXCsi U CTUMYJIMPOBAHUEM
MHTEpeca K KOHKPETHOM O0JIACTHM HAy4YHOI'O 3HAHHUA, CBA3aHHOIO ¢ OHMOJIOTHEH,
MEJIULIMHOM, KOJIOTUEHN, TICUXOJIOTUEN, CIIOPTOM HIIM BOCHHBIM JIEJIOM.

[Iporpamma no ydebnomy mpeamety "buonorus" naér npeacraBieHUE O
eI M 3aJadax HM3ydeHus ydyeOHoro mpenmera «buonorus» Ha yriayOnéHHOM
YpOBHE, onpeaessieT o0si3aTesibHOe (MHBAPUAHTHOE) MIPEAMETHOE COAEpKaHue, €ro
CTPYKTYpUpPOBAaHHME [0 pas3fenaM M TeMaM, paclpeleleHue Mo Kiaccawm,
PEKOMEHJIyeT TMOCIE0BATEIbHOCTh HM3YyYEHUS YYEOHOro marepuaia ¢ y4EToM
MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€H, JIOTUKH Y4eOHOTO Tpoliecca,
BO3pPACTHBIX OCOOEHHOCTeW oOyuwaromuxcsi. B mnporpamme 1o Ouonoruu
peanu3oBaH MPUHIUIT TPEEMCTBEHHOCTH C M3y4YCHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero  oOpa3oBaHusi, Oyaromaps 4YeMy  IPOCMATpPUBACTCS
HAIMpaBJICHHOCTh HA  TMOCJIEAYIONIEe pPa3BUTHE  OHOJOTUYECKUX  3HAHUM,
OPUEHTUPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYUYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEACTAaBICHUH O 370pOBOM 00Opa3ze >XKU3HHU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKalollel mnpupoaHou cpeae. B
mporpaMme Mo OMOJIOTMM TakKe IMOKa3aHbl BO3MOXKHOCTH Y4€OHOTO MpeIMeTa
«buonorusiy B peanuzanuu  TpedoBanuit DPIOC COO Kk MIAHUPYEMBIM
JUYHOCTHBIM, METANpEJIMETHBIM U TPEAMETHBIM pe3yJibTataM OOy4YeHHS U B
GbopMUPOBAHUM OCHOBHBIX BHJIOB y4e€OHO-IO3HABATEIIBHOW  JEATEIbHOCTU
oOy4aromuxcs MO0 OCBOCHHUIO COACpX aHHUS OHOJIOTMYECKOro 0Opa3oBaHMsS Ha
YpOBHE cpeaHero o0miero oopa3oBaHus.

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



pacimiMpeHre U yriayOsjeHue 3HaHMM OOYyYaroIIMXCs O KMBOM MPUPOJE, OCHOBAX
MOJIEKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, SMOpPHOJIOTUM W OUOJIOTUM Pa3BUTHS,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOTIOLUOHHOIO YUYEHUS U SKOJIOTUH.

Nzyuenne yudebHOro mnpeamera «buosnorus» Ha yriIyOJIEHHOM YpOBHE
OPUEHTHPOBAHO HA MOJArOTOBKY OOYyYaOIIUXCS K MOCIEAYIOLIEMY IOIYYEHHIO
Ouonornueckoro  oOpa3oBaHMs B By3aX W OpraHU3alMsSIX  CPEIHEro
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEPKaHUS COCTaBISIET CUCTEMA
OMOJIOTMYECKUX  3HAHUM, [OJIYYEHHBIX TIPU HU3YYEHHH  OO0YyYarOUIMMUCS
COOTBETCTBYIOIIUX CHUCTEMATHUUECKUX Pa3fesioB OMOJIOTUH HA YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUA TOJy4aroT pa3BuTue. Tak,
pacmiMpeHbl U yriayOneHbl OHMOJIOTUYECKHE 3HAHUSA O PACTCHMSIX, XHUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME YEJIOBEKa, OOIIMX 3aKOHOMEPHOCTSAX >KU3HH,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS IPUKIIATHOTO U TOMCKOBOTO
XapakTepa, KOTOpble MOKHO HCIOJIb30BaTh KAaK OPUEHTHUPHI AJIS MOCIEAYIOLIETO
BbIOOpa mnpodeccuu. Bo3MmokHa Takxke HMHTErpanus OMOJIOTMYECKUX 3HAHUHA C
COOTBETCTBYIOIIMMHU 3HAHUAMHU, IMOJYYCHHBIMH OOYUYAIOUUMUCS TpPU H3yYCHUH
(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 OpTraHU3ALMH, BOJIOLMH OPraHMYECKOro Mupa Ha 3emiie,
COXpaHEHHUs1 OMOJOrMYECKOro pasHooOpa3zusa IuiaHeTrol. Tak, B 10 Kkiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OWOJIIOrMH, SMOpPHOJIOTUU U
OMOJIOTMM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMU U CHUHTETHUYECKOM
OMOJIOTMH, aKTyalM3UPYIOTCS 3HAaHUS OO0y4arolUXci MO OOTaHUKE, 300JI0THH,
aHatoMuu, (usmonorun uenoBeka. B 11 kiacce wu3yyaroTcs SBOJIOLHMOHHOE
y4eHHE, OCHOBBI KOJIOTHH U yUYeHHue 0 Ouocdepe.

VYuebnsiii npeamer «buonorus» mpu3zBaH  00€CIEUUTh  OCBOCHHUE
00yJaroIUMUCS OMOIOTUYECKUX TEOPUH M 3aKOHOB, MW, MPUHITUIIOB U TIPaBUIL,
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, IPUKIIAHBIX aClleKTax OMOJIOTMYecKuX 3HaHuM. Jlis
pa3BUTHS M TOJAJAEpKaHUS HHTepeca OOydaromuxcsd K OHOJIOTMH Hapsiay co
3HAYUTEIBLHBIM 00BEMOM TEOPETUYECKOIO0 MaTepuala B COAEPKaHUM MPOTPaMMBbl
no OHMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHMS M Pa3BUTHS
TOM uiau MHOW oOjacTH OWOJIOTHUH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
YU€HBIX B PEIICHUE BAXKHEUITNX OMOJOTHUYECKUX U IKOJIOTUYECKUX MTPOOIIEM.



Lenb n3yuenus yueOHnoro npenmera «buonorus» Ha yriyOaEéHHOM yYpOBHE —
OBIAZICHUE  OOYyYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(PYHKIIMOHATHHOMN
OpraHW3allid JKUBBIX CHCTEM pa3HOrO paHra M NPHOOPETEHHE YMEHHI
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K ONpeAesIEHHON 00sacTu
npo(eCCUOHATIBHON JIESITENbHOCTH, CBSI3aHHOW C OWoJjiorueil, wnu K BBIOOpPY
y4eOHOT0 3aBEICHUS I MIPOOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHusI.

JlocTikeHne 1enu Mu3ydeHus ydeOHoro nmnpeamera «buosorus» Ha
yIi1yOlEHHOM YPOBHE 00€CTIEUMBACTCS PELICHUEM CIIEYIOIIMX 3aa4:

OCBOEHHUE O0YYAIOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUM: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPUSX, KOHLUENIUAX, 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 MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAKOMJIEHUE OOYy4YaIOMIMXCd C METOJAMH IIO3HAHMS >KUBOW MPHUPOJBI:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OHMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM pPa3BUTHUS, TE€HETUKH U
CEeJICKIIMM, OWOTEXHOJOTMUM U CHUHTETHYECKOW OHOJIOTHH, MAaJEOHTOJIOTHUH,
HKOJIOTUM);  METOJlaMHU  CaMOCTOSITEIbHOIO  IPOBEIEHUS  OMOJOTMYECKHX
UCCIEeNOBaHU B JjabopaTtopum M B npupoje (HaOmoaeHue, H3MEpEHUe,
HKCIIEPUMEHT, MOJIETMPOBAHUE);

OBJIaZIcHME OOyYaloIMMUCS YMEHHUSIMU: CAMOCTOATEIBHO  HaXOJWTb,
aHaJIM3UPOBaTh W HCIIOJIB30BATh OMOJOTMYECKYI0 HH(POPMAIUIO; MOJIb30BaThCSA
OMOJIOTUYECKONH TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHMOJIOTUM M  COLMAIBHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npoOjemMaMu 4YeOBEYECTBA; OLICHMBATh IOCIEACTBUS CBOEH JEATEIbHOCTH IO
OTHOILIEHUIO K OKpYXarollel NpupogHON cpene, COOCTBEHHOMY 3J0POBBIO U
3I0POBBIO  OKPY)KAIOIIUX  JIIOJICH; OOOCHOBBIBAaTH W COOMIOJATH  MEPBI
npoPHIaKTUKA MH(GEKIIMOHHBIX 3a00J€BaHui, MpaBUiIa MOBEACHUS B MPUPOJIE U
oOecrieyeHus: 6€30MacCHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B YPE3BBIYANHBIX
CUTyallUsIX ~TMPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepH30BaTh
COBpEMEHHbBIE HayYHbIE OTKPHITUS B 00J1aCTH OHOJIOTHUH;

pa3BuTHE y 00y4YarOIMXCsl UHTEIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
B IMpoIleCCEé 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSAMH M COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTMM, PEIIAEMBIMU €10 MPOOJIeMaMH, METOJ0JIOruei
OMOJIOTMYECKOTO UCCJIEI0BAHMS, IIPOBEICHHUS AKCIIEPUMEHTAIBLHBIX
UCCJIEIOBaHMM, pelieHus] OMOJIOTUYECKUX 3a/1ay, MOJACIUPOBAaHUS OMOIOTHUECKUX
00BEKTOB U MPOIIECCOB;



BOCIHUTAaHHUE Yy 00YyYarOIIMXCs [IEHHOCTHOTO OTHOILIEHUS K *KUBOW MPUPOJIE B
LEJIOM U K OTJEIbHBIM €€ 00bEKTaM U SIBJICHUSIM; (DOPMHUPOBAHHE KOJIOTUYECKOM,
TeHETUYECKOM TPaMOTHOCTH, OOILIEH KyJbTypbl TOBEACHUS B TMPUPO/IE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrne  OOy4YaloIIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
IPUPOIOTIONB30BAaHUHN (COOMIOACHUE MPAaBHJI TIOBEICHUS B TMPHUPOIE, OXPaHbI
BUJIOB, 9KOCUCTEM, Orochepsl), COXpaHEHUH COOCTBEHHOTO 3/IOPOBBS U 37A0POBbs
OKpYXXaloIUX  Jrojied  (coOmromeHuss Mep nporiakTuku — 3a00JieBaHUH,
oOecrieueHne 0€30MacCHOCTH JKU3HENEATEIbHOCTH B UYPE3BBIUAMHBIX CUTYaIUsX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUs
OMOJOrMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM JKU3HU;

CO3/IaHME€  YCJIOBHM  JUIsi  OCO3HAaHHOTO  BbIOOpa  OOydaromUMUCS
WHIUBU Ty aJIbHON o0Opa30BaTeNbHOM TPAEKTOPHH, CHOCOOCTBYIOLIEH
HOCIEAYIOUEMY NPOPECCHOHATBHOMY CaMOOIPEECICHNUI0, B COOTBETCTBUH C
VH/IMBUIYAIbHBIMU HHTEPECAMH U TOTPEOHOCTSIMHU PErHOHa.

OO0111ee YMCI0 YacoB, OTBEICHHBIX Ha M3y4YEeHHE OHMOJIOTMU Ha YIIIyOJIEeHHOM
YPOBHE CpeIHeTo o0mero oopasoanus, cocrabiser 204 gaca: B 10 xmacce — 102
yaca (3 4aca B Heneno), B 11 kimacce — 102 yaca (3 yaca B He/elo).

O100p OpraHm3auuoOHHBIX (OPM, METOJIOB U CPEICTB 0OydYeHHs OMOJIOTUU
OCYIIECTBISIETCS ¢ y4ETOM CHEHM(PHUKU €ro COoAEpKaHWsS W HAMpaBICHHOCTH Ha
IpOAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUSl B  OpPraHM3AIMsIX CPETHETO
1po(heCcCHOHATIBHOTO U BBICIIET0 00pa30BaHUsl.

OO0s13aTeNIbHBIM YCIOBHEM NPU 00yUYE€HUU OMOJIOTHH Ha YIiyOJEHHOM ypOBHE
SBJIIETCS MPOBEJEHUE JIA0OpaTOPHBIX M MpakThUyeckux pador. Taxxe ydactue
0OyJaroluxcs B BBITOJHEHUH MPOCKTHBIX U y4eOHO-MCCIEN0BATENLCKUX padoT,
TEMaTHUKa KOTOPBIX  OMPENENSAeTCS y4YUTelIeM Ha OCHOBE  HMEIOIINXCS
MaTepUaIbHO-TEXHUYECKUX PECYpCOB M  MECTHBIX TMPUPOJHBIX  YCJIOBHH.



COAEPXKXAHUE OBYUEHUA
10 KITACC

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

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHass Ouosiorusi — KOMIUIEKCHasi Hayka. KparTkas uctopusi pa3BUTHS
Ouosiornu.  buonornueckue HaykKM W U3y4yaeMble UMM IPOOJIEMBI.
dyHaaMEHTallbHbIC, NPUKIATHBIE M TOUCKOBBIE HAy4HbIC HCCICIOBAHUS B
OMOJIOTHH.

3HaueHre OMOJOruu B (POPMUPOBAHUHU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuHbl Mupa. IIpodeccun, cBszanHBIe ¢ OWoOTHENH. 3HAYCHUE OHOJIOTHH B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIULHMHE, CEIbCKOM XO3SMCTBE,
MPOMBIILJICHHOCTH, OXPaHE MPUPOJIBI.

JlemoHcTpanuu

[Toptpetsl: Apuctorens, Teodpacrt, K. Jluaneit, XK. b. Jlamapk, Y. JapBuHs,
VY. TI'apseii, I'. Menaens, B. U. Bepuaackuii, U. 11. [laBnos, 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 cucTEMBl Kak mpeaMer u3ydyeHus: Ouosnoruu. CBOMCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTh U IEJIOCTHOCTb,
CJIO)KHOCTb M YHOPSIAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOPTaHU3AIIMS,
CaMOBOCIIPOU3BEAEHUE, PA3IPAKUMOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE.

YpoBHU OpraHu3aldd KUBBIX CHUCTEM: MOJICKYJSIPHBIMA, KJIETOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIMH, MOMYJISILIMOHHO-BUA0BOM, AKOCUCTEMHBIN
(Ouoreouenotuueckuit), oOuochepusiii. Ilpoueccel, mpoucxonsdiue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOTrO. JKM3HB Kak (opMa CyIIecTBOBAHUS
Marepun. Hayku, n3yyaroiire >kMBbl€ CUCTEMBI HA PA3HBIX YPOBHIX OpraHU3aIUu.

N3yuyenue xuBbIX cucteM. MeToapl Ouosornueckord Hayku. HaOmronenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alvs, MeTaaHanus3. llondarue o 3aBucuMou u
He3aBUCHUMOM TniepeMeHHOU. [IlnaHupoBanme skxcnepumenta. IlocraHoBka u
npoBepka rumnote3. HynmeBas rumotesa. [loHsiTue BHIOOPKH U €€ TOCTOBEPHOCTS.
Pa3bpoc B Ouonormueckux gaHHbIX. OIlEHKa JOCTOBEPHOCTH TMOJYYEHHBIX
pesyabratoB. [IpuunMHBl UCKaKEHUsS PeE3yJIbTaTOB »JKcnepuMeHTa. IloHsaTHe
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanuu



Tabmupt u cxembl: «OCHOBHBIE TpPHU3HAKU >KU3HWY», «buomorumueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHuszmay», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUS )KUBOU ITPUPOJIBI».

O6opynoBanue:  jmabopaTopHoe  OOOpyAOBaHWE I TIPOBEICHUS
HaOII0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas paodora «lcnoib30BaHWE PAa3IMYHBIX METOAOB MpPH
W3YUYEHUH JKUBBIX CHCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHULIA KuBoro. KMcropus
OTKpbITUs KiIeTKU. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBanH,
M. Ilineitnen, P. BupxoB). OCHOBHBIE IOJOXKEHHUS COBPEMEHHON KJIETOUYHOM
TEOPUHU.

MeTtoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHUS,
xpoMarorpadusi, 31eKTpodope3, METO MEUYEHBIX aTOMOB, AU(PPEepeHInaNIbHOE
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢uxcuposanmvix
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 MMKPOCKOIN, MHKpPOIpenaparbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckass padora «/3ydyeHne METONOB KIETOYHOW OHMOJIOTHUU
(xpomartorpadusi, saexrpodopes, auddepeHmaTbHoe EHTPUGYTUpOBAHUE,
ITLIP)».

Tema 4. Xumuueckasi Opranu3anms KJICTKH

XUMHUUYECKHIM COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIIIEMEHTHI.
Bona m e€ ponp Kak pacTBOPHUTEINS, pearcHTa, ydacTHEe B CTPYKTYpUPOBaHUU
KJIETKH, TEIUIOperyysiunu. MuHepanbHble BEIIEeCTBAa KIETKH, MX OMOJIOrHYecKas
poJb. Posib KAaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckne BelIeCTBAa KIETKUA. buosormyeckue mnonumepsl. benkw.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OeinkoBoi Mosiekysbl. [lepBuunas
CTpyKTypa Oenka, NenTHIHas CBsA3b. BTopuyHas, TpeTHUYHas, YeTBEPTUYHAS
cTpykTyphl. [lenatypamus. CpoiictBa OenkoB. Kiaccudpukauus Oenkos.
buonornyeckue Qpynkuun 0enkoB. IIpuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIMTOCAXaAPUIAbl U MOJIHCAXaPUIBIL.
O0mmit T1IaH CTpoeHHS W (PU3UKO-XUMHUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonornueckue GyHKIIUU YTIIEBOOB.

Jlununer. M'mapodunbHO-THAPOGOOHBIE CBOMCTBa. Kitaccubukaiys JTUIUI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1Me cBOWCTBa OMOJIOTHYECKIX MEMOpPaH — TEKY4YEeCTh, CIIOCOOHOCTD 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. ®yukunu 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.
Memoowvl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykrypHas OuUOJOTHs: OMOXUMHUYECKUE U OMO(DU3NYECKUE UCCIEIOBAHUS
COCTaBa U MPOCTPAHCTBEHHON CTPYKTYphl OuOMOJeKyd. Mooenuposanue
CMPYKMypsl U QYHKYUl OUOMONEKVI U UX KOMNIeKco8. KomnvromepHulil ousaiin u
Opeanuyeckull cuHme3s OUOMOJEKYN U UX HENPUPOOHBIX AHANO208.

JleMoHCTpanumn

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

Huarpammel:  «PacrmipeneneHue XUMUYECKHX 3JIEMEHTOB B HEKHBOU
npupoe», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

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

OOopynoBaHue: XMMHUYECKasl MOCyAa U 000PYyI0BAHHUE.

JlaGopaTopHnasi pabora «O0HapyXxeHUE OCIKOB C TOMOIIbIO KaUeCTBEHHBIX
peaKIUii».

JlaGopaTtopnass  pabora  «lccienoBaHue  HYKJIECHHOBBIX  KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoenue u GQyHKINH KJIETKH

Tumnbl KIETOK: JyKapuoTHUecKas U mpokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.



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

Crpoenue U (GYHKIMOHUPOBAHUE AYKapUOTUYECKOU KJIETKHU.
[lnazmatuueckass wmemOpana (masmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpanbl. TpaHcIOpT BEWIECTB Yepe3 IIa3MaTUYECKy0 MEMOpaHy: NacCHUBHBIN
(muddy3usa, obneru€énnas auddys3us), aKTUBHBIM (NEPBUUHBIA W BTOPHUYHBIH
aKTUBHBIK TpaHcropT). Ilomymponunaemocth meMOpanbl. PabGoTta HaTpuid-
KaJIMEBOI'0 Hacoca. DHJOLMTO3: MUHOLMTO3, (harormuTo3. Dk3omuTo3. Kierounas
creHka. CTpykTypa U QyHKIMH KIETOYHON CTEHKU PACTEHHM, TprOOB.

[uromnasma. [{uro3omns. [{utockenet. JIBuxkenue muromiazMbl. OpraHoU bl
kieTkdn. OnHOMeMOpaHHBIE OpPraHoubl KIETKU: JHAOIUIa3MAaTHYeCKas CeTh
(OIIC), anmapar I'onpmxu, JTU30COMBI, UX CTPOCHHE U (PYHKIHMH. B3anuMocBs3b
OJTHOMEMOpaHHBIX OPraHOUAOB KiIETKH. CTpOeHHE TpaHyJIpHOTO PETUKYIyMa.
Mexanusm nanpasnenus 6eakos 6 IIIC. CuHTe3 pacTBOpuMbIX OeiakoB. CHUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyisipHbIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekpetopHas QyHkuus anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [onvoxcu. Copmuposka benxkos 6 annapame [ onvoxcu. Tpancmopt
BEILECTB B KJIETKE. Bakyosn pacTuTenbHbIX KIeTOK. KieTounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJBl  KJIETKM:  MHTOXOHJPHUH,  IUJIACTHUJBI.
IIpoucxoorcoenue mumoxonopuit u niacmud. Cumobuocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenue U (yHKIMHW MHUTOXOHIpuM U rmiactul. [lepBuunsie,
BTOPUYHBIE U CIIOXKHBIE  IUIACTUABI  (POTOCHUHTE3UPYIOLIUX  IYKAPHUOT.
XJI0pOILIACThI, XPOMOIIACTHI, JIEUKOIUIACTHI BBICIIMX PACTEHUMN.

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

SAnpo. OGonouka siipa, XpOMaTHH, KapuoIjIa3Ma, SAPBIIIKH, UX CTPOCHUE U
bynkuun. SnepHpiii O0enkoBbI MaTtpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKEHHE
XpOMOCOM B HWHTeppa3HOM sifipe. JIdyxpomamuu u cemepoxpomamun. benku
XpoMaTUHA — THUCTOHBI. /J{uHamuka s0epHou 00010uku 6 mumosze. Aoephbiil
Mpaxcnopm.

Kinierounbie BkimtoueHusi. CpaBHUTENIbHAS XapaKTEPUCTUKA KIETOK 3YKapuOT
(pacTUTEnBHOM, )KUBOTHOM, TPUOHON).

JemoHcTpanuu



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

Tabmupl u cxeMbl: «CTpoeHHE 3YKApUOTHUYECKOM KIeTKn», «CTpoeHue
JKUBOTHOM  KJETKW», «CTpoeHHEe  pacTUTENbHOM  KIeTKW», «CTpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHHEe MPOKAPUOTUYECKOMN KIETKI.

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

Jlabopatopnass pabGora «M3yueHue CTpOEHHMS KIETOK pa3IMYHBIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

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

IIpakTnyeckas  padora  «/3ydyeHue  JABWOKEHHS  LUTOIUIA3Mbl B
PACTUTENIbHBIX KIETKAX).

Tema 6. O0OMeH BellecTB M NpeBpalleHUe JHEPIUH B KJIETKe

AccUMWIALNS U JUCCUMIIISILIMS — IBE€ CTOPOHBI MeTabonu3Ma. Tunel oOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHre KieTku: mnpeBpamieHue AT B
OoOMeHHBIX Tpoleccax. DepMEHTATUBHBIN XapakTep peakuuid KIECTOYHOTO
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOMCTBA W MEXAHU3M JCHCTBUSIL.
Kodepmentsl. Otinuusi pepMeHTOB OT HEOPraHMYECKUX KaTain3aTtopoB. bemku-
aKTUBATOPbl M OEJNKU-UHTHOUTOPHI. 3aBUCHUMOCTh CKOPOCTH (DEPMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

IlepBuuHBI CUHTE3 OPraHUYECKUX BEUIECTB B KIeTKe. DOTOCUHTES.
Anoxcueennviti U okcuceHHwll omocunmes y baxkmepuii. Ceemocobuparowjue
nuUSMeHmovl U NUSMEHMbl PeakyuoHHo2o yeumpa. Ponb XJIOpOImIacToB B Mpouecce
dotocunTe3a. CBeToBas u TeMHOBas aszbl. Pomoodvixanue, Cs., Cq. u CAM-munuol
gpomocunmesa. IlpogykTuBHOCTh (poTOCHHTE3a. BnusHue paznuyHbIX (aKTOPOB
Ha CKOpOCTh (poTocHHTEe3a. 3HaueHHe (POTOCUHTE3A.

XEeMOCHUHTE3. PasnooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULUPYIOIIHE OaKTepuu, >KeIe300aKTepuu, cepoOaKTepuH, BOAOPOHBIE
OakTepuu. 3HaYEHUE XEMOCUHTE3A.

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

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

buonornueckoe OKHCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUY B
nporeccax ouojgoruueckoro okucinenus. Lluknnueckue peakuuu. OKUCIUTENBHOE
bochopunupoBanue. Ouepeus memoOpaHHo20 epaduenma npomonos. Cunmes



AT®D: paboma npomonuou ATD-cunmaszwi. IlpeumyinecTBa a’poOHOrO 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», « JHEPTEeTHUECKU 00MeH», «brocunTes
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

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

JlaGopaTropnass  paGora  «l3ydyeHHe  KaTaJIUTHUYECKOW  aAKTUBHOCTH
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajasbl)y.

JlaGopaTtopnas pabora «M3yueHue (HEPMEHTATUBHOTO pPAaCIICIIICHHS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopnass paGora «CpaBHeHue mporieccoB  (GOTOCHHTE3a U
XEMOCHUHTE3a».

JlabopaTopHnasi padora «CpaBHeHHE MPOIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacsiencrBeHHass uHGoOpMalLus U peajiu3anus eé B KiIeTKe

Peakunn mMarpuyHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHOW nHpopManuu. ['eHeTnueckuit
KOJH, €ro cBoucrBa. TpaHckpunuusa — wmartpuunbeli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUMAPAIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuynvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancisuus u e€ stanbl. Yuactue TpancnoptHeix PHK B 6uocuntese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOkucioT. Pomb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasienus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKApUOT U 3YKApHUOT. Peryisiusi akTUBHOCTHM T'€HOB Yy MpOKapuoT. l'mmoresa
onepona (®. XKako6, XK. Mano). Moaexynsiprvle Mexanuzmvl SKCAPECCUU 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
IIPOIIECCOB B KieTke. KiieTounblil romeocTas.

Bupychl — HekieTouHble (hOPMBI )KU3HU U O0IUTaTHBIC MMapa3uThl. CTpoeHue
MPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHblU YUK
JIHK-cooeporcawux eupycos, PHK-cooepocawux eupycos, obakmepuogazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasd.

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

buoungopmamura: unmeepayus u anamuz o6orvuiux maccueos («bigdatay)
CMpYKmMypHuIX buonocudeckux oannwlx. Hanomexnonocuu 6 ouonozuu u meouyune.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwl 00cmasKu 1eKapcms.



JleMoHCTpanun

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

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

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAY.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabpl W peryisnusa. WMutepdaza uw mutos.
Oco0OeHHOCTH TpolieccoB, MpoTekalIux B uHTepdaze. [loaroroBka KIETKH K
nenenuro.  [IpecunTteTndyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETHYECKUH (MPEMUTOTUUECKUI) IEPHOIbI HHTEP(DA3BI.

Martpuunbii cunres JIHK — perumkanwmsa. [Ipunnuner perumkanyu JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIbHOCTD.
Mexanusm permkanuu JIHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl u
TeroMepaza. XPOMOCOMHBIM HaOOp KJIETKM — KapuOTHUIL. JIUTJIOWIHBIA W
rariouaHbeli  HaOOpel  XpomocoM. ['oMonorumusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

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

Perynsinuss MUTOTHYECKOrO LHMKJIA KIETKU. [Iporpammupyemasi kierouyHas
ru0esb — arnomnTos.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAIbHAs TeHOMHKA. Mexanusmuol
npoaugepayuu, oupgepenyuposxku, cmapenus u eubeau xiemox. «L{ugposas
KiemKkay» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JleMoHCTpauumn

Tabnuupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mutosdy, «CtpoeHue
xpomocom», «Permukarus JJHK.

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

JlaGoparopnass  pabdora  «lM3ydeHme  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpEenapaTax».

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

Tema 9. Crpoenue u GyHKIMH OPraHM3MOB

buonoruueckoe pazHooOpasue OpPraHu3MOB. OIHOKJIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOGHUS U JKU3HENCSTEIBHOCTH  OJHOKJIETOYHBIX
opranu3MoB. baktepumu, apxeu, OJHOKIETOYHbIE TPUOBI, OJHOKJIETOUYHBIC
BOJIOPOCIH, APYTHU€ NPOTUCTHI. KOJIOHUAIBbHBIE OPTaHU3MBI.



B3auMocCBs3p 4acTeli MHOTOKJIETOYHOIO OpraHu3ma. TKaHu, OpraHbl WU
cucTeMbl opraHoB. Opranusm kak enuHoe uenoe. I'omeocras.

Tkanu pacrenuid. Tumbl pacTUTENBHBIX TKaHEW: 0Opa3oBaTeNbHAs,
MOKPOBHAs, MPOBOJSAIIAs, OCHOBHas, MexaHuWdyeckas. OCOOEHHOCTH CTpOECHUS,
GyHKUMNA U PacofIOKEHUs TKaHEH B OpraHax pacTeHUH.

TKaHU XKUBOTHBIX M YEJIOBEKA. THIIBI KMBOTHBIX TKAHEU: 3MUTEIHAIbHAS,
COCIMHUTENbHAS, MbIIIeYHasi, HepBHas. OcoOeHHOCTH CTpoeHus, GYHKIUNA U
pacIoaoKeHUsl TKaHEH B OpraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble M TI'€HEpaTUBHBIE OpraHbl pacTeHuid. OprasHbl u
CHUCTEMBI OPTaHOB JKMBOTHBIX U yenoBeKa. DyHKIIMM OPTaHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pactenuii. CkeneThl OJHOKJIECTOYHBIX H
MHOTOKJIETOYHBIX JKMBOTHBIX. HapykHblii ¥ BHYTpeHHHH ckeneT. CTpoeHue u
TUIIBI COEAUHEHUS KOCTEH.

JIBmkeHne  opraHu3MoB. JIBH)KEHHME  OJHOKJIIETOYHBIX  OPraHU3MOB:
amME0OHTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3Mbl M HACTUU. JIBM)KEHHWE MHOTOKIIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MblleyHasi cuctema. Pediiekc. CkeneTHbIe MBIIIIBI U UX padoTa.

IIutanne opranuzmoB. IlorjomeHue BOABI, YIJIEKMCIOIO Ta3a W
MHHEPAJIbHBIX BEUIECTB pacTeHUsIMU. llutanue kUBOTHBIX. BHyTpuIlOI0CTHOE U
BHYTPHUKJIIETOYHOE mNuuIeBapeHue. [IuTtaHne mMO3BOHOYHBIX >KMBOTHBIX. OTAENBI
MUIICBAPUTENBHOTO TpakTa. [IumeBapurtenvHble xene3bl. llumeBapurtenbHas
CHUCTEMA YEJIOBEKA.

Jpixanue opranu3MoB. JIpixanue pacteHuil. Jlpixanue xuBOTHBIX. J{uddy3us
ra3oB uepe3 MOBEPXHOCTh KIETKU. KoxxHOoe nbixaHue. [[pixaTrenbHas TOBEPXHOCTD.
’KabepHoe u nérouynoe apixanue. [[pIxaHue Mo3BOHOYHBIX )KUBOTHBIX U YEJIOBEKA.
DBOJIOIMOHHOE  YCIIO)KHEHUE CTPOEHUS JIETKUX IO3BOHOYHBIX JKUBOTHBIX.
JlpixaTenpHass cucrema 4esioBeka. MeXaHu3M BEHTWISIUUU JETKUX y MTHUL U
MJIeKonuTaromuX. Perymsmus apixanus. JlprxatenbHbie 00bEMBI.

TpaHCIIOPT BEIIECTB y OPraHU3MOB. TPaHCIOPTHBIE CUCTEMBI PACTECHHI.
TpaHcropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHOocHasi cucTeMa TMO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepaue,
KPOBEHOCHBIE cOCyAbl M KpoBb. Kpyru kpoBooOparieHusi. IBOJIOIHOHHBIC
YCIIOKHEHUSI CTPOCHHUSI KPOBEHOCHOM CHUCTEMBI TTO3BOHOUYHBIX JKUBOTHBIX. Pabora
ceplla v €€ peryJisius.

Beigenenue y opranu3mMoB. Beimenenue y pacteHuid. Beigenenue y
KUBOTHBIX. CoKpaTuTenbHble Bakyonu. Opradbl BblaesieHus. DPuinbTpanus,
CeKpeIusi U 00paTHOE BCAChIBAHME KaK MEXaHU3MbI PabOTHI OPTAHOB BBIJICIICHUSI.
CBs13b MOJIOCTH T€JIa C KPOBEHOCHOM U BBIICIIUTENIBHON cucTemMamMu. Beigenenue y



MO3BOHOYHBIX JKUBOTHBIX M 4enoBeka. [louku. CtpoeHne n (HyHKIIMOHUPOBAHUE
Heppona. OOpa3zoBaHNe MOYH Y Y€IOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3MoB. CrHopbl
OakTepuil M UUCTHI MNPOCTEHIIMUX. 3aluTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrtukyna. CpeacTsa macCUBHON M XUMUYECKOU 3a1UThl. OUTOHIUIBI.

3ammTa 'y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M HUX MPOU3BOAHBIC.
3amuTa opranu3Ma ot Oojne3Hedl. UmmyHHas cucteMa uenoBeka. KieTouHblid u
I'YMOpaJbHBIH UMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM crieruduuecKuii
UMMYHHTET. Teopusi KjIoHalIbHO-celeKkTuBHOTO uMMyHuTeTra (I1. Dpmux, ®. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUH CUCTEMHBIX 3a00JICBAHHA.

Pazmpaxxumocte ©  perymsiudss |y  OpraHu3MoB. Pazgpaxumocts y
OJIHOKJIETOYHBIX OpPraHu3MoOB. Takcuchl. Pa3zgpakuMoCcTh W perymdanus y
pactenuii. PocToBble BeniecTBa U UX 3HAYCHHUE.

HepBHasi cucrema u pediekTopHas peryisius y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIIOIMOHHOE YCIIOKHEHNE CTPOEHUSI HEPBHOM CHUCTEMBI
y JKMBOTHBIX. OTIIeNbI TOJOBHOTO MO3ra MO3BOHOYHBIX JKMBOTHBIX. Peduiexc u
pednexkropHas ayra. besycioBHbIe U yCIOBHbBIE PEQIICKCHI.

['ymopanpHast perynsiuus W >HAOKPUHHAs CHCTEMA KMBOTHBIX U YEJIOBEKA.
JKenespl HSHOOKPMHHOW CHUCTEMBI M KX TOPMOHBIL. JleMCTBHE TOPMOHOB.
B3auMoCBA3bp HEPBHOW M SHIOKPUHHOW cucCTeM. [ umoTtaiamo-runogusapHas
CUCTEMA.

JlemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabmuupel u cxembl: «OIHOKJIETOUYHBIE BOJOPOCIH», «MHOTOKIETOYHBIC
Bojopocim», «bakrepumn», «lIpocrermme», «Opranbl LBETKOBBIX PAaCTEHUIN»,
«CuctemMbl OpPraHoB MO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacreHuit», «KopueBbie cuctembry, «CTpoeHue cTedisy,
«CTpoeHue NHCTOBOM IUIACTUHKM», «TKaHM KUBOTHBIX», «CKEIET 4YeloBEKay,
«IImmeBapurenpbHas cucrema», «KpoBeHocHas cucrema», «/lpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «Mpimeunas  cucremay,
«BpraenurenbHas cucteMa», «IHIOKpUHHAs cuctemay, «CTpOeHHE MBIIIIbDY,
«Ammynuter»,  «KuiieuHonosioctHeie», «CxeMa  TUTaHUA  PACTECHUI,
«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKMUBOTHBIX», «CTpPOEHHE THIPBI»,
«Ctpoenue minaHapumn», «BHyTpeHHee CTpoeHHe HO0KIEBOro uepBsi», «HepBHas
cuctema poeioy, «HepBHas cucrema rymku», «HepBHas — cucrtema
npecMbikatomuxcs»,  «HepBHas  cucrtema  ntumy, «HepBHas — cuctema
MIIeKOTUTaromux», «HepBHas cuctema yenoBeka», «Pedmaexcy.



OOopyioBaHHE: CBETOBOM MHUKPOCKON, MHKpPOIpEnaparsl OJHOKJIETOYHBIX
OpraHMW3MOB, MUKPOIpPENapaTbl TKAaHEH, PAaKOBUHBI MOJUIIOCKOB, KOJUJICKIIMU
HACEKOMBIX, UIJIOKOXXHUX, *UBbIE AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHuil pa3HbIX OTAEJOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIUM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
000pyTI0BaHUE JJISl IEMOHCTPALMK TOYBEHHOTO U BO3TYIIHOTO MUTAHUS PACTCHUH,
pacieruieHus Kpaxmana U OeNKoB Mo 1edcTBUeM (epMEeHTOB, 000pyI0BaHUE AJIs
JEMOHCTPALUH OMBITOB MO U3MEPEHUIO )KU3HEHHOW EMKOCTH JIETKMX, MEXAHU3MA
JbIXATENbHBIX JBUKEHUHN, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGopaTopHasi pabora «/3ydeHrue TKaHEel paCTCHUIN».

JlaGopaTopHasi padora «3yueHne TKaHel >KUBOTHBIX».

JlabGopaTopHasi padora «3yueHne opraHoB IIBETKOBOI'O PACTCHHUSI.

Tema 10. PazMmHokeHUe U pa3BUTHE OPraHM3MOB

@dopMbI pa3MHOKEHHS OpPraHu3MoOB: Oecrosnoe (BKIIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0ecronoro  pa3MHOXKEHHUSA:  IOYKOBAaHUE,  CIOPYISLUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

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

[IpenzaponeiieBoe pasBurue. ['amerorenes y suBOTHBIX. [10510BBIE KeENE3bI.
OOpazoBaHue U pa3BUTHE MOJIOBBIX KiIeTOK. CiepMaToreHes u oorere3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPHOHAIIBHOE Pa3BUTHE JKUBOTHBIX. CHOCOOBI
OIUIOIOTBOPEHUS: HApy)HOE, BHyTpeHHee. [lapTeHorenes.

NuauBuyallbHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21A8HbIX NPOOIEM IMOPUOTOSULL.
Konyenyuss mopgocenos u mooderu mopghoeenesa. Cragun 3MOpHOreHe3a
XKUBOTHBIX (Ha mnpumepe Jsarywku). JpoOnenwe. Tumbel  apoOeHus.
Jlemepmunuposannoe u HedepmuHuposannoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOEHHOCTH JAPOOJICHUST MIIEKOMHUTAIOIIUX. 3apOJbIIIEBbIE JIMCTKU
(racTpynsinius). 3aKiajKa OpraHOB M TKaHEW M3 3apO/IbIIIEBBIX JIUCTKOB. B3anmHoe
BIIUSIHUE 4YacTell pa3BUBAIOMICTOCSA 3apojbllia (SMOpPHUOHAIbHAS WHIYKIIUS).
3aknajka IUTaHa CTPOEHHMS JKMBOTHOTO KaK pe3ysibTaT HEepapXUUYECKHUX
B3aMMOJICUCTBUII TeHOB. BrusiHue Ha »MOpHOHAIBHOE PA3BUTHE PA3JIUYHBIX
(bakTOpOB OKpPY>KAIOIIEH CPEJIbI.

Poct u pasButne xuBOTHBIX. I[locTamOpuoHanpHBI mepuoa. llpsmoe wu
HempsiMoe pas3BuTue. Paszputue ¢ wMeramopdo3oM y OECMO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoJIorMyeckoe 3HaueHHE TPSMOTO0 U HEMPSIMOTO



pPa3BUTHS, UX PACIPOCTPAHEHUE B IMPUPOAE. TUIbl pocTa KUBOTHBIX. DAKTOPHI
PETYISAIMU POCTA JKUBOTHBIX U YenoBeka. CTaauu mocTIMOPHOHATBHOTO Pa3BUTHS
y )KMBOTHBIX U uesioBeka. [leprnoasl oHToreHesa uenoBeka. CTapeHue U CMEpPTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

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

MexaHu3MBbl pETYISLIUA OHTOT€HE3a Y PACTEHUN U ) KUBOTHBIX.

JleMoHCTpanumn

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

Tabmuubr u cxembl: «BereratuBHoe pasMHOkeHHe», «Tumbl Oecmonoro
pasMHOXeHUA», «Pa3MHOXKEHHE XIIaMUIAOMOHAIb», «Pa3sMHOXEHHUE 3BIJICHBDY,
«Pa3MHO)eHUEe AP, «Menosy, «XpoMocomsel», «l'amerorenes», «CTpoeHue
ANIEKIETKH U criepMaTo3oniay, «OCHOBHBIE CTaauU OHTOreHe3a», «lIpsmoe u
HenpsiMOe pa3BuTue», «Pa3Buthe wmaickoro xyka», «Pa3Butue capanumy,
«Pa3Butne nArymku», «JlBOMHOE OIUIOAOTBOPEHHUE Y UBETKOBBIX PACTECHUI,
«CTpoeHue ceMsiH OJHOJOJIBHBIX U JBYIOJIbHBIX pACTCHUN», «KU3HEHHBIN LMK
MOPCKOM  KamyCTbD», <« KM3HEHHBIM UHKI MXa», <« KHU3HEHHBIA  IUKI
ManopOTHUKAY, « KU3HEHHBIN LIUKJI COCHBD.

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

JlaGopaTopHas padora «/3ydeHre CTPOCHUS MOJOBBIX KJIETOK HAa TOTOBBIX
MHKpOIpEnapaTax».

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

JlabopaTtopnasi pabGora «CTpoeHHE OpraHoB pPa3MHOKEHHUS BBICIINX
pacTeHu».

Tema 11. I'eneTuka — Hayka 0 HACJIEJACTBEHHOCTH W HM3MEHYHMBOCTH
OpPraHu3MoB

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

OCHOBHbBIE TEHETUYECKHUE TMOHSITUS U1 CUMBOJIBL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeJIbHBIE TEHBbI, aJbTCPHATUBHBIE NPU3HAKK, JOMUHAHTHBIA WU PELECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSL, THOPHUIBI, TCHOTHUTI, (DEHOTHII.



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

JleMoHCTpanun

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

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

Jlabopatopuass pabora «Jlpozoduna Kak OOBEKT T€HETUYECKHX

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

ennHOo00pa3ust THOPUIOB MepBoro nokosjeHus. [lpasuno nomuHupoBanus. Bropoii
3aKOH MeHnaenss — 3aKOH pacUICIUICHUs IPU3HAKOB. L{UTosIOrnyeckre OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. [ unoresa 4ucToTh ramer.

AHanmsupyroniee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HACIEIOBaHHUS.
Pacuierienre mpu3HaKkoB MPY HEMOJIHOM JOMUHUPOBAHUH.

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

CueruieHHOe HacienoBaHue npuszHakoB. Pabotsel T. Moprana. CuerieHHOe
HACJICAOBAHUE TE€HOB, HAPYLICHHE CLEIUICHUS MEXAy I'e€HaMH. XPOMOCOMHAas
TEOpHUsI HACIIEICTBEHHOCTH.

['eHeTnka nojila. XpOMOCOMHBIM MEXAHU3M OMpPEAECIEHUS Moia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbBII M TreTeporamMeTHbId I0J. ['eHeTuueckas
CTPYKTypa IOJOBBIX XpoMocoM. HacnenoBanue nmpu3HaKkoB, CHEMVIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neroTponusi — MHOKECTBEHHOE JEUCTBUE
reHa. MHOXECTBEHHBI ajuienn3M. B3anMoaencTBUE HEaUIEIbHBIX TI'E€HOB.
KommnementapHocts. Onuctas. [lomumepus.

['eHETHYECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, >KMBOTHBIX M 4YEJIOBEKa, a
Takke (PU3NOJIOTUYECKUX TMPOLECCOB, TMOBEJACHUS UM KOTHUTUBHBIX (DYHKIW.
['eHeTHUECKE MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35IMH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckue acmeKThl KOHTPOJS H
W3MEHEHHS HACJIEICTBEHHON WH(OPMAITUU B TTIOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JdemMoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

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



«Kapuotun uenoBeka», «Kapuotun apozodpuinby, «KapuoTtum OTHIBD,
«MHOXECTBEHHBIN allJIeIu3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBaHue: MoOJeNb JJisl  JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
rUOpUJIOB TIEPBOTO TIOKOJICHHSI M PACIICIJICHUS MPU3HAKOB, MOJAEIb IS
JEMOHCTpPAllUM 3aKOHA HE3aBHUCUMOTO HACIIEIOBAHUS MPU3HAKOB, MOJECIb IS
JIEMOHCTpAllMM CILEIJICHHOTO HACIEIOBAHUSA IMPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKpornpenapar: «JIpozodumnay.

IIpakTuueckass paGora «l3yueHue pe3yJabTaTOB MOHOTHMOPHUIHOTO
CKpEIIMBaHUA Y IPO30(UITBD».

IIpakTuueckass  padora  «M3yueHue  pe3ynbTaToOB  JUTHOPUTHOTO
CKpEIIMBAHUA Y TPO30(DHUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu  (GopMUpoBaHUM (HEHOTHIIA.
N3mMeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE U KOJMYECTBEHHBbIE NMPU3HAKU. Buabl
M3MEHUYMBOCTH: HEHACIICICTBEHHA U HACIIECICTBCHHASI.

MoaudukanuonHass U3MeHYMBOCTh. Ponb cpeasl B (OpMUpPOBAHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanyoHHbBIN
psan u BapuarnmonHas kpuBas (B. Horanncen). CpoiicTBa MOau(pUKAITMOHHON
U3MEHUYUBOCTH.

['eHoTMIIMYUECKAasE N3MEHUYUBOCTh. CBOMCTBA T€HOTUMUYECKON N3MEHYMBOCTH.
Buapl reHOTUNIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KoMmOuHaTtuBHas M3MEHYMBOCTh. Mei03 M TOJIOBOM MpOIECC — OCHOBA
KOMOWHATUBHON N3MEHUYUBOCTU. POJTh KOMOMHATUBHON M3MEHYUBOCTH B CO3JIaHUU
TeHETHYECKOTO pa3HOOOpa3us B Impeiesiax OJJHOTO BUA.

MyTanmonHass HM3MEHYMBOCTh. BuUIBI MyTaluii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHAYUUPOBAHHBICE MyTallMud. SnepHble U
nuToIa3MaTuyeckue mMyranuu. CoMaTUYecKUue U MoJoBble MyTauuu. [IpuunHbI
BO3HUKHOBEHUs MyTauud. MyrtareHpl W HUX BJIMSHUE HA OpPraHU3MBI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMPOIecca. 3aKOH TOMOJIOTMYECKUX PSIOB B
HacienctBeHHo u3MeHunBoctu (H.W. BaBunoB). BHednepHass U3MEHUMBOCTh U
HACJICICTBEHHOCTb.

Onuecenemuxa U OSNUSEHOMUKA, pOJb ONUSEHEMUYeCKUX Qakmopos 8
HAC1e008aHUU U USMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOB Y OP2AHUIMOB.

JdemMoHcTpanuu

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

Tabmuet u  cxeMbl: «Buael  um3MmMeHUMBOCTHY», «MoauduKalmoHHAs
U3MCHYHUBOCTHY, «KomOnHaTnBHas W3MECHYHUBOCTHY, «Meiosy,
«OmnogoTBopeHuey, «I eneTnueckue 3a00aeBaHus YeIoBeKa», « Buapl MyTaruing.



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
BapUAIMOHHON KPUBOWY.

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

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uvenoBeka. MexayHapoaHasi MporpamMma HCCIEIOBAHUS T€HOMaA
yenoBeka.  MeToabl  M3y4YeHUs ~ TEHETMKH  YEJIOBEKAa:  I'€HEaJOTMYECKUU,
OJIM3HEIIOBBIM, LIUTOTCHETUYECKUIA, MOMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-T€HETUYECKH. CoBpemeHHOE ONPEAEICHUE TE€HOTHIIA:
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C IOMOILIBIO
[TI[P-ananu3a. HacnenctBenHbie 3a001eBaHus YesloBeKa. | 'eHHbIE U XPOMOCOMHBIE
OOJIe3HH 4YeloBeKa. boyie3HW C HacleACTBEHHOM MpelpacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIMHCKOW T€HETHKHA B MPEAOTBPALICHUU U JICYEHUH T€HETHUYECKUX
3a00JieBaHUI 4YelloBeKa. MeauKo-reHeTUueckoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIETKU. [IoHSATHE «T€HETHYECKOTO Ipy3a». ITUYECKUE ACHEKThl UCCIECAOBAHUN B
00JIaCTH peIlaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

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

JlemoHcTpanuu

Tabmuubl u cxembl: «Kapuotun denoBeka», «MeToabl U3yuyeHUsS] TEHETUKH
yesnoBekay, «I'eHeTnueckue 3a00J1€BaHMS YETIOBEKAY.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHONY.

Tema 15. Cesnrekuusi OpraHu3MoB

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

Metonbl cenekuMOHHON padoThl. McKycCTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBUIYaJIbHBIN. Oransl KOMOWHAITMOHHOU CCJICKIINH. HcnwiTanue
npousBoAnTENed MO TOTOMCTBY. OTOOp MO TEHOTHMY C TOMOIIBIO OIIEHKH
dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMoIbio ananu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJI  CEJEKIMOHHOM  paboThl.
PanuanMOHHBIN U XUMUYECKUNW MYyTareHe3 Kak UCTOYHUK MYyTalUil y KyJIbTYPHBIX



dbopm opranm3moB. Vcmonb30BaHNE TEHOMHOTO PEIAKTHPOBAHUS W METOOB
pexomOuHaHTHBIX JIHK /1t momy4ueHns ucxoJHOTO MaTepuaa Jijisl CEeKIUH.

[Tomyuenue MTOJIATIIIOUIOB. BryTtpusnnoBas THOpUIN3AIINS.
brnu3kopoACTBEHHOE  CKpeluBaHWe, WiIM  WHOpuauHr.  HepojacTBeHHoe
CKpellliBaHue, WM ayTOpuauHr. ['erepo3uc u ero mnpuyuHbl. lMcmonb3oBaHue
rerepo3uca B cenekiuu. Otnanénnas rudpunuszauus. [Ipeogonenue Oecruiogus
MEKBHUJOBBIX THOPUAOB. JIOCTHKEHUS CEIEKIIMU PACTEHUIN U )KUBOTHBIX. «3eéHast
PeBOIIOYUAY.

CoxpaHeHHE U M3YUYCHHE T'CHETUUYECKUX PECYpCOB KYJIBTYPHBIX PACTEHUU U
WX JUKAX  pOJAWYed ISl CO3/JaHUs  HOBBIX COPTOB W THOpPHUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYIbTYp. /M3yuenue, coxpamenue u ynpaeieHue
2EHEeMUYECKUMU pPecypcamu CelbCKOXO3AUCTNBEHHBIX U NPOMBICIOBIX HCUBOMHBIX
8 Yensx YIAyHueHus Cyuecmayrouux u coO30anus Ho8blX Nopoo, TUHUL U KPOCCO8, 8
MOM UuUCle C NPUMEHEHUEM COBPEMEHHbIX Memo008 HAYYHbIX UCCAe00B8AHUIL
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 TPOUCXOXKIACHUS U MHOTOOOpa3us KyJbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKUX PSAO0B B HACIEACTBEHHOW M3MEHYHUBOCTH,
«Metoapl cenekiuny, «Otnanéunas rTudbpuauzanusy, «MyTtaresesy.

JlaGopaTopHas padora «/3ydeHrne COpTOB KyJbTYPHBIX PACTCHUN U MOPOJ]
JIOMAIITHUX YKUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IpakTnuyeckas padora «lIpuBnBka pacTteHun».

IKcKkypceusi «OCHOBHBIE METOIBI M JOCTHMKEHUSI CEJEKIMA pPACTEHUU U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTAHLIHIO, IJIEMEHHYO bepmy,
COPTOUCIIBITATCNIbHBIA  YYaCTOK, B TEIUIMYHOE XO3SMCTBO, B JIabOpaTOpHIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LICHTPA)».

Tema 16. BuoTexH0JI0TMsI 1 CHHTEeTHYECKAsi O0MO0JI0THSI

OOBEKTHI, HCMHOJIb3yeMble B OWOTEXHOJIOTHMH, — KJIETOYHBIE U TKAHEBBIC
KYJIbTYpHI, MUKPOOPTAaHU3MBI, 170.4 XapaKTEePUCTHKA. TpaguuronHas
OMOTEXHOJOTHS:  XJICOONEUCHUE, TIONYyYEeHHE KHCIOMOJOYHBIX IPOAYKTOB,
BUHOJEeNHE. Mukpoouonornyeckuii cuntre3. OOBEKTbl MHUKPOOHOJOTHYECKUX
texHosorui. [IpousBoacTBO O€sika, aMUHOKHUCIIOT U BUTAMUHOB.

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



Kierounasa unxeHepus. MeTonbl KyJbTypbl KIETOK M TKaHEW PACTECHUU H
KUBOTHbIX. Kpuobanku. Comaruyeckas TruOpuAN3alUss W COMATHYECKUN
sMOpuorene3. lcnonb3oBaHue ramiouoB B CeJEKUMH pacTteHuil. [lonyuenue
MOHOKIOHANbHBIX anmumein. Hcnonvszosanue MOHOKIOHAIbHBIX U NOJUKIOHAIbHBIX
anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOAOTBOpEHUE. PeKoHCTpyKIus
AWIEKICTOK U KIIOHUPOBAHHUE XMBOTHBIX. METO TpaHCIJIAHTALUU SEP KIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DA3MHONCEHUSL CEIbCKOXO03AUCMBEHHBIX KYIbMYP.

XpoMocOMHass W TE€HHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha H
koHcTpyupoBanue pekomouHanTHeix JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTmkeHnss W = NEPCHEKTHBBI  XPOMOCOMHOM W TI'€HHOM  MHXECHEPUH.
DKOJIOTUYECKHE U 3TUYECKUE MTPOOJIEMBI T€HHON MHXKEHEPUU.

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

Co3nanue BEKTOPHBIX BaKIMH C IEJbI0 O0ecreueHus] KOMOMHUPOBAHHOU
3amuThl OT Bo3Oyauteneid OPBU, yctaHoBieHHE MOJIEKYJSPHBIX MEXAHH3MOB
¢ynkuonuposanus PHK-coneprkammx BUPYCOB, BBI3BIBAIOIIUX OCO0O OMNAacHbBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JemoHcTpanuu

Tabmuupl u cxemsbl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIJIEHHOM
MIPOU3BOJCTBEY, «KileTouHas nHxxeHepusn», «I'eHHass HHKEHEepUs».

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUM.

IIpakTnueckas padora «lloydyeHrne MOJOYHOKHUCIBIX TPOLYKTOBY.

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

11 KIIACC

Tema 1. 3apoxaeHne W pa3BUTHE 3BOJIIOIHOHHBIX MPEACTABJICHUN B
omnosioruu

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

J{Brokynye cuiibl 3BOTIOIIUK BUAO0B 110 Y. JlapBUHY (BBICOKast HHTEHCUBHOCTD
pPa3MHOXEHHUSI OpPraHW3MOB, HACJEACTBEHHAass HM3MEHYMBOCTh, Oophba 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).



Odopmienne cuaTeTnueckorr Tteopuu sBomonmu (CTD). HelTpanbHas
Teopust 3Bomounud. CoBpeMeHHas 3BOJIOUMOHHAsA  Ouojorusd. 3HA4YECHHE
HBOJIFOLIMOHHOW TEOPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JleMoHCTpaIMuA

[Toptpetsl: Apuctotens, K. Jlunnen, XK. b. Jlamapk, 3. XK. Cenr-Unep, K.
Kiosnwe, Y. lapsun, C. C. YerBepuxos, 1. U. HImanerayzen, Ix. Xonaein, /. K.
benses.

Tabmuubr u cxembl: «Cucrema sxkuBoil mnpupoasl (mo K. Jlunuero)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanusm (opmupoBaHus
NPUCHIOCOOJIEHU y pacTeHuit U KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
MapuipyTa nyremectsus Y. lapsunay, «Haxonku Y. {apBunay, «Dopmbl 00pbObI
3a cymectBoBanuey, «lloponbr romy6eit», «MHorooOpasue KyJIbTypHBIX (POpM
KarycThl», «[1opopl JOMaITHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. J[lapBuny)», «CxemMa COOTHOIIEHMSI MABMXKYIIMX CHJI 3BOJIIOIUI,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJTIOLIHI.

Tema 2. MuKpo3BOIIOLHSA U €€ Pe3yJIbTATHI

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

DneMeHTapHbie (aKTOphl (ABUKYIIME CHJIBbI) HBOJIOLMH. MyTallMOHHBIN
npouecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelip TeHOB — ciyuaiiHble
HEHANpaBJieHHblE W3MEHEHMsI 4YacTOT ayiesied B Homysiuusx. O@dext
ocHOBaTend. JIggexm oOymuinounozo eopaviwika. CHudiceHue 2eHemuiecKo2o
paznooobpazus: npudunsl u cieocmeus. llposenenue s¢pgpexkma Opeiigha 2enog 6
oonvuwux U manvlx  nonyaayusax.  Murpauun.  M3omAuus  mOMyISSIui:
reorpaduyeckas (mpocTpaHCTBEHHAs), Oroaornyeckas (penpoyKTUBHAS).

EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrop sBoionud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUWA, CTAOWJIM3UPYIOLIMNA,  pa3pbIBAOIIMIMA
(mm3pynTuBHbIi). [lomoBoil 0TOOp. BO3HMKHOBEHHE W HBOJIOLUS COLUAIBHOTO
MOBEACHUS )KUBOTHBIX.

[Tprcnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yibTaT  MHMKPOAIBOJIIOLIUU.
Bo3HukHOBeHHE ~ MpUCNOCOOJIEHUM y  opranu3sMoB.  Apomopdo3bl U
yuanoanantauuu. [lpumepsl npucnocoOieHuil y opraHu3mMoB: MOP(OJIOTHYECKUE,
busnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHYeckue.  OTHOCHUTEIBHOCTD
PUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepum u CcTpykTypa. BumooOpazoBaHue Kak pe3ynbTar
MUKpOdBOMIOIMHU. M3omsius — kimodeBor (aktop BumgooOpazoBanusa. [lytu u
CIIoCOObI BUJI000pa30BaHMUS: aJIoNaTpUYECKoe (reorpaduueckoe),



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

Mexanu3mbl GOpMUPOBAHUS OMOJIOTHIECKOTO Pa3HOOOpa3Hsl.

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

JdeMoHCcTpaMuA

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

Tabmuubl u cxembl: «MyTanmoHHass HM3MEHYUBOCTHY, «llomymnsiuonHas
CTPYKTypa BuAa», «Cxema mnposBiieHus 3akoHa Xapan—BaitnOepray, «/IBmwxymine
CHJIBl HBOJIFOLUN», «IKOJIOIMYEcKass M30JsUUs MONYJSALHN CEeBaHCKOU (openmy,
«['eorpapuueckass M30AMUS  JIMCTBEHHUIBl CHUOMPCKOW W JIMCTBEHHHULIBI
JaypcKoi», «IIomyssiuoHHbIE BOJIHBI YUCIEHHOCTH XUITHUKOB U )KEPTB», «Cxema
JNEUCTBUS €CTECTBEHHOro o0TO0pa», «Popmbl OOpHOBI 3a CYIIECTBOBAHHUEY,
«MBaycrpuanbablii MenaHnu3m», «/KuBble uckomaemsie», «[IoKpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«Puznonoruueckue aaanrauuny», «lIpucnocoONeHHOCTh OpraHU3MOB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKTypa BUAa B
npupozae», «CrnocoObl BuI00Opa3zoBaHus», «l'eorpapuyeckoe BuA000pa3zoBaHUE
TPEX BUAOB JaHMABIIIEH», «DKOJIOIMYECKOE BUI000PA30BAHUE BHUJIOB CHHUID),
«[Tonunnouael pacrenuiit», «KamycTHo-peaeuHbIil rTuOpUI.

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

JlabopaTtopnasi padora «BrisBieHHE HM3MEHYMBOCTH Yy OCOOEH OJIHOTO
BHUJIA).

JlaGopaTtopnasi  pabora  «lIpucmocoGneHuss  OpraHu3MOB M HUX
OTHOCHUTEJbHAs LEIECO00Pa3HOCTDY.

JlaGopaTopnasi pabora «CpaBHEHHE BHUIOB MO MOP(POJIOrHIECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIIOLNS U €€ Pe3yJIbTaThl

MeTtonbl  M3ydeHHUs MaKpOldBOMIOIUHU. [lajmeoHTONIOrMYECKHEe  METO[IbI
uzydeHus: HBomoiuu. IlepexonHeie ¢GopMbl U (UIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaguyeckue Metonsl u3yudeHus sBomronuu. CpaBHeHHe GIOpBl U
dbayHbl MaTepuKoB U OCTpOBOB. buoreorpaduyeckue obmactu 3emun. Bumpl-
SHAEMUKHU U PEIUKTHIL.



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

XPpOMOCOMHBIE MyTallUH U 3BOJIFOIUSI TEHOMOB.

OO01mre 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKYuUi.
HeobOpatumocTs 3BoMoNMH. AJanTUBHas paauanus. HepaBHOMEpPHOCTH TEMIIOB
ABOJIIOLIU Y.

JleMoHCTpanun

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

Tabmunpl u cxembl: «OUIOTEHETUYECKUN PAJl JIOMIAAN», «ApPXEONTEPUKC,
«3Bepo3yObie  smiepb»,  «Creromnedansy»,  «Punnodurtsr»y,  «CeMmeHHBIE
NanopoTHUKW», «buoreorpapuueckne 30HBI 3emun», «peid) KOHTHHEHTOBY,
«Penuktey, «HadanpHble cTaauu 53MOPUOHAIBHOIO PA3BUTUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBIE OpraHby, «PyIHMMEHTHI,
«ATaBU3MBI», «XpOMOCOMHBbIE HAOOpHI 4YEJOBEKa MW IMIUMIaH3e», «l1aBHbIE
HaITpaBJICHUS 3BOJIIOIUNY, «O0I1IHe 3aKOHOMEPHOCTH 3BOJIFOLII.

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

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HU HA 3emJie

HayuHble TUMoTe3bl NPOUCXOXKIACHUS >KU3HUM Ha 3emie. AOUOTeHe3 W
naHcrepmusi. [JloHayyHble IpencTaBlIeHUs O 3apPOKICHUU JKU3HU (KPEAlMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOsKICHUS )KU3HU U €€ ONpOBEpKeHHE ornbiTamMu .
Penu, JI. Cnannannanu, JI. [1actepa. [IpoucxoxaeHue sxu3Hu U aCTPOOUOIIOTHS.

OcHOBHBIE JTallbl HEOPTraHUYECKON JBOJIIOLIUH. [InanerapHas
(reonmoruueckasi) SBOJIOINUSA. XHUMHUYECKass OHBOJIONMSA. AOUOTEHHBIM CHHTE3
OpraHnyeckux BemecTs n3 Heopranndeckux. Omeir C. Mumrepa m I'. Opm.
OOpazoBanue mnoiuMepoB u3 MoHoMmepoB. KoarneppatHas rumoteza A. U.
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.

Hcropuss 3emum u MeroAsl €€ u3ydeHus. Vckomaemble OpraHUYecKue
octaTkd. ['eoxponosoruss u e€ wMeronapl. OTHOcUTENbHass H aOCOIIOTHAsS
reOXPOHOJIOTHs. I'€0XpOHOIOrHYecKast KaJla: 30HbI, 3pbl, HEPHOBI, SITOXH.



HauvanbHbie 3Tanbel opraHudeckod »sBoiaonud. [losgBieHne u 3BOIOLUA
MEPBBIX KJIETOK. DBOMIONUSA MeTabonm3Ma. BOSHUKHOBEHHE MEPBBIX YKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHbIE OMOIIIIEHKU KaK aHaJOT MEepPBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaprOTHI U 3yKapUOTHI.

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

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

OCHOBHBIC ATallbl 3BOJIIONHUH >KABOTHOTO Mupa. OCHOBHBIE apOMOPQO3BI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
tunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIONUA TO3BOHOYHBIX.
[Ipoucxoxnenue ampubuii u pentwmid. IIporncxoxaeHrne MIEKONUTAIOUIMX U
ntui. [lpunnun xmroyeBoro apomopdosza. OcBoeHHE OECIO3BOHOUYHBIMU U
MO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pa3utne xu3HM Ha 3eMje MO 3paM W MepuoiaM: apxeu, MPOTEPO30i,
najgeo3oi, Me3030M, KaitHo30¥. OOmas xapakTepucThuka KiuMara U
reoJIOTHYECKUX TMporeccoB. [losiBieHHE W paclBET XapaKTEPHBIX OPraHU3MOB.
VYrieoOpa3oBaHue: €ro yCcloBUs U BIUSHUE HAa Ta30BbIi cOCTaB aTMOC(eEpHI.

MaccoBble BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIoro. IIpuunHel u
CJIEICTBUS MAacCOBBIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTMYECKUN KpPHU3UC, €r0
ocobennoctu. [Ipobrema coxpanenus 6mopasHooOpas3us Ha 3emiie.

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

JlemoHcTpanuu

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

Tabnuie! u cxemsl: «Cxema omnbita @. Penny», «Cxema onwita JI. [1actepa no
M3YUYCHUIO CaMO3apoXKIeHUsl Xu3HW», «Cxema ombita C. Mumiepa, I'. FOpuy,
«JTanbl  HEOPraHWYECKOW  HJBONIOUUW», «['€OXpOHOJIOrMYecKas  IIKajay,
«HauanpHble 3Tarbl OPraHUYECKON IBOIONUNY, «CxeMa 00pa3oBaHUsI DYKapHUOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mpupoabl», «CTpoeHue BHUpPYCay,
«Apomopdossl  pacteHuit», «PunmoduTh», «OIHOKIETOYHBIE BOJOPOCINY,
«MHOTOKJIeTOUHbIE BOAOpoCHNY», «Mxu», «llamopoTHukm», «l'onocemMeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHU», «(Cxema pa3BUTUS KUBOTHOIO
Mupay, «Apomopdossl KUBOTHBIXY», «lIpocteiimme», «KumedHomnomocTHbeY,
«IInockue 4EPBUY, «HneHucToHoruey, «PBIOBIY, «3€MHOBOJIHBIEY,



«IIpecmbikaromuecs», «lItuupy, «Mnekonuraromue», «Pa3Buthe Xu3HM B
apXeucKou spe», «Pa3BuTHe )XKU3HU B NMMPOTEPO3OMCKOU 3pe», «Pa3BuTue *Ku3HU B
IIaJIC030MCKOU 3pe», «Pa3BuThe KU3HU B ME3030MCKOM 3pe», «Pa3BuTne XKu3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsl CUCTEMa OPraHUYECKOTO MUPay.

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

BupryanbHaa  sga0oparopHas padora «MoaenupoBaHUE ~ ONBITOB
Muiepa—tOpu 1o u3y4eHut0 abMOT€HHOIO CHHTE3a OPraHUYECKUX COETMHEHHUI B
NEPBUYHOI aTMochepe».

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

IIpakTnueckass padora «M3ydeHue OCOOCHHOCTEH CTPOCHUSI PACTECHUM
Pa3HBIX OTAEIIOB).

IIpakTnueckas padora «M3ydyeHne oCOOCHHOCTEW CTPOEHUSI TO3BOHOYHBIX
YKUBOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIIOr eHe3

Pa3znensl u 3agaun aHTPONOIOTHU. METOIBI aHTPOTIOJIOTUH.

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

Cx0AcTBO yenoBeKa C KUBOTHBIMU. CHCTEMAaTUYECKOE MOJI0KEHUE YEIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU310I0r0-OMOXUMHUYECKHUE,
noBeAeHYeckre. OTIMYMS YETOBEKA OT KUBOTHBIX. [IpAMOXOXKIECHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rOJOBHOIO MO3ra U BTOPOM CUTHAJIBHOM
CUCTEMBI.

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

OCHOBHBIE CTaJAMM AHTpOIOreHe3a. PaHHHME YenoBEeKOOOpa3Hble O00E3bSHBI
(IPOKOHCYJIBI) M PaHHUE MTOHTUBI — OOIITHE MPEIKH YeIOBEKOOOPA3HBIX 00€3bsH 1
JoJiei. ABCTPaTONUTEKU — JBYHOTHE MPEAKH Jtofeh. UenoBeK yMenbli, MepBbie
M3TOTOBJICHUS OPYIUM TpyAa. UenoBek NpsIMOXOAALIMNA U IEPBBIMA BBIXOJ JIKOJAEH
3a  npenensl  Adpuku. YenoBek reiaenbOeprckuii —  0OMME  MPENIoK
HEAHJEPTAJIBbCKOTO YEJIOBEKA M YEJIOBEKA PasyMHOro. YenoBeK HeaHAEpTalbCKUN
KaK BHJ JIIOJEH XOJOJHOTO KiMMaTra. YeloBeK pa3yMHBIM COBPEMEHHOIO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a mpenenamMu Adpuku.
[TasneoreneTrka v rnajeoreHOMMKA.



OBOMIONMS COBPEMEHHOTO 4YelloBeKa. EcTecTBEeHHBI OTOOpP B MOMYJNSIMSIX
yenoBeka. MyTalmoHHBIH mporecc U noaumopdusmM. [lomymsiuoHHbIE BOJHBI,
npeiid reHoB, murpanus U «d(pQPeKT oCHOBATENS» B MOIMYISIUIX COBPEMEHHOTO
YEJI0BEKA.

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

MexauciuIuiMHapHble  MeToAsl B ¢u3mdecko  (OMOJOTHYECKON)
AHTPOIIOJIOTMHM.  OBOJIOLHMOHHAS  AHTPONOJIOTHS ¥ MAaJCOAHTPOIOJIOTHS
YeJIOBEUECKUX MOIMYJISUMi. bruoconnanbHble MCCIENO0BAaHUSA MPUPOJBI YEJIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOITMYECKOr0 M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpauun

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

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

O6opynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TIPeAMETOB MaTepualibHOU
KyJIbTYphl ~TIPEIKOB YeEJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MUQOJIOTUYECKUMU UM OHOJICUCKUMH CIOKETAMH TPOUCXOXKICHUS YEJIOBEKa,
¢doTtorpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BEeKa, MOJIENb
yeperna 4YejJoBEKa M 4epena IIMMIIAH3€, MOJENb KHUCTH 4YEJIOBEKAa W KUCTH
HIMMIIaH3€, MOJEIIA TOpCa MPEAKOB YEJIOBEKa.

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

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aJalTalNil YeIIOBEKay.

Tema 6. Jkojorusas — Hayka O B3aMMOOTHOUICHUSIX OPraHU3MOB H
HA/IOPraHU3MEHHBIX CHCTEM C OKPY:KAKOLIeH cpe1oi

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



Metonsl sxonoruu. I[loneBbie HaOmOAECHUA. DKCIEPUMEHTHI B HKOJIOTHU:
npupojHble U JabopatopHble. MonaenupoBaHHE B JKOJOTUHA. MOHHUTOPHHT
OKpY’KaroIIEN Cpe/ibl: JIOKAIbHBIN, peTUOHATBLHBIN U TJI00ATbHBII.

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

JleMoHCTpanun

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

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

JlabGopaTopHuasi padora «3yuenue METOJ0B AKOJIOTUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranu3msl u cpeaa 0OMTAHUA

DKOJIOTHYECKHE (PaKTOPbl U 3aKOHOMEPHOCTH UX nenctus. Kiaccupukanms
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0ume
3aKOHOMEPHOCTH AEHCTBUS 3KoJornueckux Qakropos. IIpaBuno muaumyma (K.
[npenrens, 0. JInbux). TonepanTHOCTh. DBpUOUOHTHBIE W CTEHOOHMOHTHBIC
OpraHU3MBl.

Abuotnueckue (¢akrtopel. CBeT Kak sKonorudeckuil akrtop. JleiicTBue
pPa3HbIX YYAaCTKOB COJIHEYHOT'O CHEKTpa Ha OPraHU3Mbl. DKOJIOTMYECKUE TPYMIIbI
pacTeHUH M JKUBOTHBIX II0 OTHOIICHHMIO K cCBeTy. CUTHaJbHAas poOJIb CBETA.
DOTONEPUOIU3M.

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

Bnaxuocts kak skonorumdeckuid ¢aktop. Ilpucrnocobnenus pacteHuilt K
noJiiepKaHuio BoJgHOro OanaHca. Knaccudukanusi pacTeHHM MO OTHOILEHHUIO K
Boze. [IpucnocoOneHust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
riyOMHHasT  TOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  Du3uko-xumuyeckue
0COOEHHOCTH cpell oOuTaHusi opranu3MoB. [IpucmocoOiieHus OpraHU3MOB K
YKU3HU B Pa3HbIX Cpelax.

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

Kusnennsie Qopmbl opranuzMoB. [loHsiTHe O JKU3HEHHOW (Qopme.
XKuznennvle pOpMbI pacTeHUN: AepeBbs, KYCTAPHUKH, KYCTAPHUYIKH, MHOTOJICTHHUE



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

buotnueckune (bakTopsI. Bunpr  OMOTMYECKMX  B3aUMOJEHCTBHIL:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMOMO03 U ero (opmel. [lapasutusm, koomnepaus,
MyTYyaju3M, KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). HeTpoduueckue
B3aUMOJCUCTBUS  (Tommyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTHYECKUX B3aMMOJCUCTBUM MJisI CYIIECTBOBAHUSI OPraHU3MOB B Cpele
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIOYEHUS.

JdeMoHCcTpaIMuA

Tabmuubl U cxembl: «Ikonorudyeckue Qaxrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKUE TPYIIIHI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TenaoKpoBHbIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE >KUBOTHBIE», «DuU3HMONOrHUECKUE aaanTaluu
KUBOTHBIX», «Cpenpl O0OWTaHUS OpraHu3MoB», «bHoJOrHYeCKHEe PUTMBDY,
«Kuznennole  Qopmbel  pactenmity, «KuzHeHHbIE  (GOPMBI  KUBOTHBIXY,
«IKOCHUCTEMA IUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenu
NUTaHUs, «XulHudecTBoy, «llapasutuzm», «KoHkypeHuus», «CumMOnos3y,
«KommeHcanuzmy.

O6opynoBanue: repbapud pacTeHUW W KUBOTHBIX, MPUCIHOCOOICHHBIX K
BIIUSHUIO Pa3UYHBIX OKOJOTUYECKUX (PAKTOpOB, repdapuu CBETOJIIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIOOUBBIC, TCHEIIOOUBHIC U
TEHEBBIHOCJIMBBIE KOMHATHBIC PACTECHUSI, repOapru U KOJUICKIIMH TEIJIOJIFOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydesia MTHUIl U 3Bepel, repOapuu
pacTeHui, OTHOCSIIMXCS K rurpoduram, kcepopuram, mMe30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJICKIIMU KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX cpeaax,
repObapu Y KOJUICKIIMM PACTEHUN ¢ JKUBOTHBIX, OOJIAalONIUX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM JKM3HU, repOapuu u
KOJUICKIIUU PACTEHHM M >KUBOTHBIX PA3UYHBIX KU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUACTBYIOIIMX B PA3JTMYHBIX OMOTUUYECKUX B3aUMOJCHCTBUSIX.

JlaGopaTopnasi pabora «BbisiBIeHHEe NPUCTIOCOOJNEHUM OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlaGopaTopnasi pabora «BpisiBIeHHEe NPUCTOCOOJIEHUNH OPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlabopaTtopnasi pabdora «AHATOMHUYECKHE OCOOCHHOCTH PACTCHHUH U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. IKo10rusi BUAOB U MOILYJISA UM

DKOJIOTUYECKHE  XapaKTEPUCTUKHU MOMYJISIIUY. [Tomynsiius KaK
Oounonornyeckas cucreMa. Poib HEOTHOPOMHOCTH Cpelibl, (PU3NIecKux 6apbepoB U
0COOEHHOCTEH OMOJIOTHH BUIOB B (DOPMUPOBAHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiuid. OCHOBHBIE TIOKa3aTeIM MOMYJAIUU: YUCIEHHOCTb, ILIOTHOCTD,



BO3pDaCTHAasT M IIOJOBAasl CTPYKTypa, POXKIAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIUSL.

Dkosioruyeckas CTpykrypa nonyssinuu. OleHKa YUCIECHHOCTH TOIMYJISIUHN.
JvHaMmuka nmonynsiuud U €€ peryyanus. bHOTHYeCcKui MOTEHUHAN MOIMYJISIIUU.
MopenupoBaHue TUHaAMHUKU NOMyIsiuud. KpuBble pocTa YUCIEHHOCTH MO LN,
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. Mectoobutanue. MHoromepHas
MoJenb dKosiornueckon Humm Jx.M. XarumHcoHa. Pa3mepbl 3KOI0rMYeCcKOu
Hu. [loTeHnmanpHas u peanu3oBaHHAs HUIIM.

Bun xak cucrema nomynsinui. Apeansl BUAOB. BHIBI M MX KM3HEHHBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTM TIOBEJICHUS W MUrpaluid >KUBOTHBIX. buoiormdeckue
WHBA3UU YYKEPOJHBIX BUJIOB.

JleMoHCTpauun

[Toptper: Ix. . XaTunHCOH.

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

O6opynoBanue: repdapun pacTeHUM, KOJJICKIIUU )KUBOTHBIX.

Jlabopatopuass  paGora  «llpucnocoGneHuss ceMsH pacTeHHd K
PacCeNICHUIO».

Tema 9. IKo10rus cO00IECTB. IKOJOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buoneHo3 u ero crpykrypa. CBsS3u MEXIy
OpraHu3Mamu B OUOIIEHO3E.

Okocucrema kak otkpbiTas cuctema (A. Jkx. Tencnu). dyHKIMOHATBHBIC
0JIOKM OpraHu3MOB B DJKOCHUCTEME: TMPOAYLEHTbl, KOHCYMEHTBI, PEIYIEHTHI.
Tpoduueckne ypoBHu. Tpoduueckue uenu u cetu. 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. Kamacmpoghuueckue nepecmpoiiku. Draykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKieccuu. llepBuunbie u
BTOPUYHBIE CYKIIECCUM W MX MPUYUHBL. AHTPOIOIE€HHBIE BO3JCUCTBUS Ha
cykneccuu. Kimmmakcrnoe coo0OmiectBo. bropaznoobpasue u moiaHoTa KpyroBopoTa
BEILIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.



[TpupoaHble 3KOCUCTEMBL. JKOCUCMEMbL 03ED U peK. IKocucmemvbl Mopeti u
oxeanos. Ixocucmemvl MYyHOp, 1€CO8, CMenel, nyCmbitb.

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

YpboskocucreMbl. OCHOBHBIE KOMIIOHEHTHI YypOoskocucteMm. [opoxackas
bnopa u ¢ayna. CuHaHTpomm3aius TOpPOJACKOW QayHbl. buonormueckoe wu
X035MCTBEHHOE 3HAUYECHUE arPOIKOCUCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
sKocuctemMax. Ponb kackaonoco 3ggexma u 6udo8-30uhpukamopos (Kirouesvix
61008) 8 yHKYUOHUposanuu 3Kkocucmem. IlepeHOC SHEPTUU U BEIIECTB MEKIY
CMEXKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M AaHTPOTIOTEHHBIX BO3JICHCTBHIA.

Mexanuzmoi 8030elicmeus 3aepA3HEHUll  PA3HbIX munos Ha
cybOp2aHu3MeHHOM, OP2aAHUSMEHHOM, HONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHO8bl  9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  8030€UCMBUs.
MeTom010THs MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpauumn
[Toptper: A. JIx. Tencnu.
Tabmunpr  u cxembl:  «CTpykTypa  OuoueHo3a»,  «JDKocHCcTeMa

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

O6opynoBanue: repoapun pacTeHU, KOJUICKIIMA HACEKOMBIX, Uydelia ITHII 1
3Bepeit, repOapuu KyJIbTYpPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
HYKOCHUCTEMBI.

IIpakTnueckas padora «/3yduenue u onucanre ypo03KOCUCTEMBI».

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

IKCKypeHusi «IKCKypCUsl B THIHMYHBIN OuoOTeoreHo3 (B ayOpaBy, Oepe3HsiK,
€IbHUK, Ha CYXOJ0JIbHBIN UM TTIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

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

Tema 10. buocdepa — riodanbHas 3IKOCUCTEMA

buochepa — obmemnnanerapHas o0ojiouka 3eMIIH, TNI€ CYIIECTBYET WIIH
CYILECTBOBAaJIA kKM3Hb. Pa3BuTHe npeacraBieHuil o ouocdepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepnaackoro o 6uochepe. O6mactu 6mochepsr u e€ coctan. Kupoe
BelIeCTBO OHOc(hephl U €ro (PyHKITHH.

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

3onanbHOCTh Ouochepnl. [lonarune o Ouome. OCHOBHBIE OWOMBI CYIIIHU:
TYHJpa, XBOMHBIE JIECa, CMEIIAHHbIE U ITUPOKOJINCTBEHHBIE JIECA, CTENH, CABAHHBI,
MIyCTBIHU, TPOIMUYECKHE JIECA, BBICOKOTOPhs. KimMar, paCTUTENbHBIN U )KUBOTHBIN
MHUP OMOMOB CYIIIH.

CtpykTypa u (QyHKIHS )KHBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHITAIa U
ounochepHbIx QyHKIUHA.

JlemoHcTpanuu

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

Tabmuubl u cxembl: «I'eocdepsl 3emnn», «KpyroBopoT azota B mpuUpone»,
«KpyroBopoT yriepona B npupoae», «KpyroBopoT Kuciopoga B HpUPOIE»,
«KpyroBopoT Boabl B mpupoae», «OcHOBHbIe OMOMBI cymmn», «Kiaumatuueckue
nosica 3emnn», «TyHapay, «Talray, «Cmemanueiii gec», «ILIupokoancTBEHHBIM
necy, «Crenby, «CaBanHay, «IlycTbiHgy, « Tponndeckuii Jiecy.

O6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnoBek u oKpy:xa0Ias cpeaa

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

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

OCHOBHBIC TPUHIUIIBI YCTOWYMBOIO PA3BUTHSI UYEJIOBEUECTBA U TPUPOJIBI.
PannonanbHOE  MPUPOJONOJB30BAaHUE UM COXpAaHEHHE  OMOJIOTMYECKOTro
pazHooOpasust 3emiu. OOmMe 3aKOHOMEPHOCTH TJI00ABHBIX HSKOJIOTHYCCKHUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOI'O KPU3HCA U €T0 BEPOSITHbIE MOCIIEICTBHUS.

Pa3Butrie METOJIOB MOHUTOPUHTA Pa3BUTUSI OMACHBIX TEXHOTECHHBIX
npoueccoB. CucmemHvle uUccre008aHus nepexooa K pecypcocbepezaroujei u
KOHKYPEHmMOCnocobHotl anepeemuke. buonozuueckoe pasnoobpasue u buopecypcawi.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CMyn K
uHgopmayuu noO COCMOAHUIO OMOENbHLIX 6U008 U 3IKkocucmem. OcHOGb



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

JleMoHCTpanun

Tabmuubl  w  cxembl:  «3arpsisHeHHEe  atMocepb»,  «3arpsi3HEHHE
ruapocdepbl», «3arpsizHeHue 1ouBb», «llapHukoBbit  3dpdexT», «Ocobo
OXpaHseMble MPUPOTHBIE TEPPUTOPUN», «MOJEIN YIPABIIEMOIO MUPAY.
O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTEHHWH M >KUBOTHBIX KpacHoii
KHUTH Poccuiickon Odenepanuu, KpacHoi KHUTH pETHoOHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOTN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

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

B cTpykType TMYHOCTHBIX PE3YyIbTATOB OCBOCHHUS MPOrpaMMBbl IO OHOJIOTHHI
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHKWE OOYYaAIOIIMMUCA POCCUICKON
IPaXKIAHCKON UJIEHTHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOOINpEACNICHUI0, Haluuyue momusayuu K OOy4EHUIO  OHMOJIOTHH,
yeneHanpagienHoe pazsumue BHYTPEHHHX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHbL O0YUYAIOIIUXCSl PYKOBOJICTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haauuyue  NPA8OCO3HAHUS  DKOJIOTUYECKOU
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 COLUOKYJIBTYPHBIMUA, HICTOPUUYECKUMHU U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUJIaMU U HOpPMaMHu
MOBEJICHUSI W CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUs, CAMOBOCIIUTAHUS U
CaMOpa3BUTHUsSA, PAa3BUTHUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBaXKECHUS K 3aKOHY U MPABOMOPAJNIKY, YEIOBEKY TpyJla U CTaplieMy MOKOJIEHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHUS K KYyJbTYPHOMY HACIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir ®Denepaiuu, npupoae u
OKpYXKarolIEn cpelie.

JIuyHOCTHBIE pe3ynbTaThl OCBOCHUsI ydeOHoro mpeamera «buonorus»
JIOJDKHBI OTPa)kaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIUECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEXKIEHHH, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peav3alliid OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOro BOCIIMTAHUS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMKM 00YYaIOIIEeTroCsl 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 TMO3HABATENBLHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

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

YMEHUE yYUTHIBATH B CBOMX JECUCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHUEM,;

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

TOTOBHOCTh K TyMaHUTApHOM U BOJIOHTEPCKOM NEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WUJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaXKEHHS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
PonuHoM, ropmoctm 3a CBOM Kpad, CBOKO PoauHy, CBOM S3BIK U KYJIBTYpY,
MPOIIUIOE U HACTOSAIIEE MHOTOHAIIMOHATIBHOTO Hapoaa Poccuu;

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

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJOTWH, TMOHUMAHWSA 3HAYCHHS OWOJOTMHM 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 IYXOBHBIX LIEHHOCTEW POCCUNCKOTO HAPO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

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

OCO3HAHUE JIMYHOTO BKJIaja B MMOCTPOCHUE YCTOMUMUBOTO OYIYIIIEro;

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 MHUPY, BKIIOYAs 3CTETUKY OBbITa, HAyYHOTO 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 TBOPUECKOW JTUYHOCTH;

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

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

IIOHUMAHUE LEHHOCTH MPAaBWI HHIWBHAYAJIbHOTO M  KOJUIEKTMBHOIO
0e30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIINX 3J0POBBIO U KU3HU JIFOJIEH;

OCO3HaHUE TOCJEACTBUNA W HEMPUATUS BPEIHBIX MPUBBIYCK (YHOTpEOICHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

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

TOTOBHOCTh K aKTHUBHOM JESITEIIBHOCTU TEXHOJOTHYECKOH M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHUIIMUPOBATH, IJIAHUPOBATH U CAMOCTOSITEIIBHO
BBIIIOJIHATH TAKYIO JIESTEIBHOCTB;

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

TOTOBHOCTh M CHOCOOHOCTH K OOpa3oBaHHMIO M C€aMOOOpPa30BAHHUIO Ha
IPOTSKEHUH BCEU JKU3HU;

7) 3K0JIOTHYECKOT0 BOCIIUTAHMSA

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

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE 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 YMEHMsS MpU PEIICHUU NpoOJieM, CBA3aHHBIX C PalUOHAJIbHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIpaBJCHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpaHy BHUIOB,
AKOCHUCTEM, OrOochephl);

AKTUBHOE  HEINPUATHE JCUCTBUM, NPUHOCAIIMX BpPEH  OKPYXKaAKOUIEH
IPUPOJIHON cpezie, YMEHHE MPOTHO3UPOBATH HEOIArONPUSTHBIE SKOJIOTHYECKUE
MOCJIEICTBUS PEANPUHUMAEMBIX ACHUCTBUIN U MPEIOTBPAIATH UX;



HAJIMYHUE PA3BUTOTO IKOJIOTHYECKOTO MBITIUICHHUSI, YKOJIOTHIECKON KYJIbTYPHI,
OTIBITa NEeATETLHOCTH HKOJIOTHYECKOM HAIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMM B TTO3HABATEIIbHONH, KOMMYHHKATUBHON W COITMAIBHOU
MPaKTUKE, TOTOBHOCTH K Y4aCTHUIO B IPAKTUYECKOMN JIEATETbHOCTH IKOJIOTUYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OpPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHON MPAKTHKW, OCHOBAHHOI'O Ha JHMAJIOTE
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHUE SI3BIKOBOW M YHUTATENBCKOM KYJIBTYpbl KakK CpelCcTBa
B3aMMOJICUCTBUS MEXKY JIFOABMU U TIO3HAHUS MUPA;

MOHMMAaHUE CHenupuKku OWOJOTUM KaK HayKd, OCO3HaHWS €€ poiu B
bopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyKaroleM MHpPE Kak O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOIIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUHU HpodsieM
COXpaHEHUs! IPUPOJIHOTO PABHOBECHS;

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIMA3AIUU:
oOecrieyeHus: HOBOI'O YPOBHS PAa3BUTHSA MEAMIMHBI, CO3/IaHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECYpCHbIE  MPOOJIEMBI  Pa3BUTHS
YEJI0BEYECTBA, MMOMCKA MyTEe BBIXOAA U3 III00ATBHBIX SKOJOTHYECKUX MPOOJIEM H
oOecrieyeHusi mepexoja K  YCTOMUYMBOMY  Pa3BUTHIO,  PAalUOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYypcOB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIICHUS OOIIEH KyNbTYpPhl, €CTECTBEHHO-HAYYHOW TpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJTIbHOM TPaMOTHOCTH OOydarommxcs, GopMHpyeMOi
IPU U3y4YCHUU OMOJIOTHH,

MOHUMAaHUE CYIIHOCTU METOJIOB MO3HAHUS, UCIIOIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJNb30BaTh IOJy4yaeMble 3HaHUS [UJIs aHalu3a |
OOBSICHEHHS SBIICHUW OKPYXAIOMIET0 MUPa W MPOUCXOIANTNX B HEM M3MEHEHUH,
yMEHUE JieJlaTh OOOCHOBAHHBIE 3aKIIIOUEHHMS] Ha OCHOBE HAy4yHbIX (DaKTOB U
UMEIOIINXCS JAHHBIX C IEJIbIO TIOJIYYE€HHSI JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS JUIs
perieHus Ipo0JIeM B pealibHbIX KU3HCHHBIX CUTYAIIHSX;

OCO3HAHHWE LIEHHOCTU HAYYHOW JeATEIbHOCTH, TOTOBHOCTH OCYILECTBIISATH
MPOCKTHYIO M HCCIIEIOBATEIBCKYIO JEATEILHOCTh HHIUBUAYAIBHO U B TPYIIIIC;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IMOJYYEHHUIO HOBBIX 3HAaHWUW MO OHWOJOTHUU B
COOTBETCTBHHM C KU3HCHHBIMH ITOTPEOHOCTSIMH.



METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yabTaThl OCBOCHHS Y4eOHOTO mpenmeTa «buosorus»
BKJIIOYAIOT: 3HAYUMble I (OPMHUPOBAHHMS MHUPOBO33PCHHS OOYYArOUTUXCS
MEXIMCIUIUTMHAPHBIC (MEXKIPEIMETHBIC) OOICHAYYHbIC MOHATHUS, OTPaKarolIre
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,  M3MEpPEHHE, OKCIEePUMEHT W  ApYyrue);
YHUBEpCAIbHBIC Yy4YeOHBIC HeWCTBHS (TO3HABATENbHBIE, KOMMYHUKATUBHBIC,

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

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
yYHHUBEpCaJbHbIEC yueOHbIE JEHCTBUS, KOMMYHUKAaTUBHbIE YHUBEPCAJIbHBIE yUeOHbIE
NEHCTBUS, pPEryJISTUBHBIC YHUBEpCAlbHbIE Y4YeOHbIE JIEHCTBUS, COBMECTHAas
NEeSATEIbHOCTbD.

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI IMPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI JOJKHBI OTPAXKATh:

OBananenue YHHMBEPCAIbHBIMH y4eOHBIMU NMO3HABATEJIbHBIMHA
NEeHCTBUSIMM:

1) 6a3oBbIe JIOrHYECKHE IeiiCTBUS:

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

UCIIOJIB30BaTh IPU OCBOCHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananu3a, CUHTE3a, CPaBHEHMUSI, Kiaccu(puKauu, 0000IIEeHHs ), pACKPBIBATh CMBICIT
OMOJIOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE NMPU3HAKU, YCTAHABIIMBAThH
CBSI3U C IPyTUMH MOHATUSAMH);

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

UCITI0JIb30BaTh OMOJIOTUYECKUE MOHATHUS ISl OObsICHEHUS (DAKTOB U SBJICHUIM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKHE pPACCYXICHUS (MHIYKTUBHBIE, JEAYKTUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYMS] B PaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOIbI U 3aKIIOUEHUS;

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



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

pa3pabaThiBaTh IUIAH PEIICHHUS MPOOJIEMBbI C yU4ETOM aHaM3a WMEIOIIMXCS
MaTepHabHBIX U HEMAaTepUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIbBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKHU TOCIIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBATh W  BBINOJMHATH pabOTy B  YCJIOBHUAX  PEaIbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUH KM3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE ICHCTBHUS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEIOBATENbCKON U MMPOCKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspelieHusi npoljeM, CHOCOOHOCTBIO M TOTOBHOCTHIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUsI IPAKTUUECKUX 33]a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MTO3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIe BUABI JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO
3HaHWs, €ro WHTEPIpETAlUH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YUEOHBIX
CUTYaIUsX, B TOM YHUCJIC TIPHU CO3JaHUH YICOHBIX U COIIUATBHBIX TPOCKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOM TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHSATUSIMU U METO/IAMH;

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

BBISIBIIAITh NIPUYUMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIlIeHUs, HaXOIAUTh apryMEHTHI JJIs JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMETPbl U KPUTEPUHU PEIICHHUS;

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE pEUICHHS 3a7aud  pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH TPUOOPETEHHBIN OIIBIT;

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

yMETh TMEPEHOCUTh 3HAHWS B TMO3HABATEIBHYIO M MPAKTUYECKYIO OO0JIACTH
KU3HEICSATEIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001acTei;

BBIIBUTATh HOBBIE HJIEW, TpeiaraTh OPUTHHAIBHBIC TOIXOABI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUSI.

3) pabdora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHKAX MHPOpPMAIMH (TEKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTEpaTrype, OHOJOTMYECKUX CIIOBapsAX U
CTIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NMaHHBIX, B VHTepHETEe), aHAIM3UPOBAThH



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MIPEACTABICHHS], KPUTUIECKUA OI[CHUBATH
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
TEXHOJIOTHIA, 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  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMHM  pAcTlO3HaBaHWS W 3aMUTHl  WHOOpMAaIuH,
nH(OPMAIMOHHON 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0mennme:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BceX c(hepax KU3HU, aKTUBHO y4aCTBOBATH
B JIMAQJIOT€ WJIM JMCKYCCHUU TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHE 3a]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 JIIOJIeH, IPOSBIATH YBAKUTEIBHOE OTHOIIICHHE K COOECETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHHUS;

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

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

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

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



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACUCTBUA NO €€ NOCTHKEHHUIO: COCTABIISITh IUIAH JEUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOTO Y4YaCTHHKA KOMAaHIBI B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM,

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

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

OBJ1aieHNe YHUBEPCAIbHBIMH PeryJsSTUBHbIMHU ACHCTBUAMM:

1) camoopranu3anusi:

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

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JAECHCTBHSX M MOCTYIKAax IO OTHOUIEHWIO K JKMBOHM IPUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

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

CaMOCTOATENIbHO COCTABJISITH IUJIAH pPEIICHHS NpoOieMbl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOYTEHUIH;

J1aBaTh OLICHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HaHHBIM BbIOOP, apryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
34 pEILICHHUE;

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 JIESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEIAM;

BJIAJE€Th  HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpPUIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, MCMOJIb30BaTh NPUEMBI peduieKCUM Jsi OLEHKH CUTyalluu, BbIOOpA
BEPHOI'O PELLICHHS;

YMEThb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA IO MX
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 IIPH AHAJINU3E 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 yrayOJAEHHOM ypOBHE OpPUEHTHPOBAaHBI Ha obOecreueHue
npobuapHOro  oOyueHus  oOydaronuxcss — Owonmormu. OHH  BKJIIOYAIOT:
cnenuuyeckue s OMOJIOTMHM HayYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 11O
OCBOCHHIO, UHTEPIIPETAIMU U MPEeOOPa30BAHUIO 3HAHUM, BUJBI JEATEIBHOCTH IO
MOJTYYEHHUIO HOBBIX 3HAHUW W UX MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX, a TAKXKE 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 OUOJIOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAyYHOU KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB  TPHUPOABI U  pEHIeHUH TpoOJieM  palMoOHAJIBLHOTO
MIPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OHMOJIOTHH;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 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. llIBanna, M. Ilneiinena, P. BupxoBa, XxpomocoMHas Teopust
HaciencrBeHHoctu T. Moprana), yuyenuss (H. W. BaBumioBa — o 1neHTpax
MHOTOOOpa3usi W  TMPOUCXOXKICHUS  KYJbTYpPHBIX  pacTeHWi),  3aKOHBI
(emHOOOpa3usi MOTOMKOB TEPBOTO MOKOJEHUS, PACIICIIIICHUS, YHCTOTHI TaMer,
HE3aBUCUMOTO HacienoBanus [. MeHzaenss, TOMOJIOTUYECKUX PSAIOB B
HACJIEICTBEHHOM U3MEHYMBOCTH H. n. Basunosa), IIPUHILIATIBL
(KOMILIEMEHTapHOCTH);

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



YMEHHE BBIACIATH CYLUIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKApUOT U
HYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OaxTepuit, rpuOOB, pacCTEHUH, JKUBOTHBIX U Y€JIOBEKa, CTPOCHHUSI OPTaHOB U CUCTEM
OpPraHOB pAaCTEHUl, JXUBOTHBIX, YEJOBEKAa, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOIIMX B OpraHU3Max PACTEHUH, KUBOTHBIX U YEJIOBEKAa, OMOIOIMUECKHUX
IPOIIECCOB: 0OMEHA BelIeCTB (MeTaboIM3M), MPEBPAICHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepOTPOPHOro TUIIOB MUTAHUS, (OTOCHHTE3a U XEMOCHHTE3A,
MUTO3a, M€H03a, raMeTorenes3a, SMOpUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHS,
pPa3MHOXKEHHUS,  HMHJIMBUIYaJBbHOTO  Pa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJEICTBYSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABJIMBATh B3aMMOCBS3M MEXAY OPraHOMJAMHU KIETKH M UX
(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 ¥ )KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHs, T€HOTHUIOM U (EHOTHIOM, (DEHOTHUIIOM H
(dbakTopamu cpenbl OOUTaHUS;

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

YMEHHE WCIOJIb30BaTh COOTBETCTBYIOIIWE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMaTUYECKUX TPy,

YMEHHE peniaTb OMOJIOTUYECKUE 33]Ja4H, BBISBISATH NPUUMHHO-CIIEICTBEHHBIE
CBSI3M MEXAY UCCIIEyeMbIMU OMOJIOIrMUECKUMHU MTPOLIECCAaMU U SIBICHUSMH, J€1aTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJbTaTOB;

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

YMEHHE BBIIBUraThb TUIOTE3bl, MPOBEPATh MX SKCIEPUMEHTAIBHBIMU
cpencTBamMu, (GOpMyIUpys 1eldb HCCICIOBAHMS, aHATU3UPOBATH IOJYYCHHBIC
pe3yNbTaThl U €NIaTh BBIBOJIBL;

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIOruw,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJIbHBIX HAay4YHBIX OOIIECTB, U
nyOIMYHO  TPEACTaBIATH  MOJYYEHHbIE  pe3ysbTaThl Ha  YYEHUYECKHX

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 Oyayiell mpodeccuoHanbHON
JESITEIbHOCTH B 00JIaCTH OMOJIOTMH, MEAMIIUHBI, OMOTEXHOJOTHH, BETEpUHAPUH,
CEJIbCKOTO XO34KCTBA, MUIIEBON MPOMBINIICHHOCTH, YIIyOJIaTh MO3HABATEIIbHBIH
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH npodeccuu 1
NPOJOJDKEHHE OMOJOTHYecKoro o0pa3oBaHMs B OpraHu3alUsX CpeaHEro
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 (DOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTUHBI MHpa, B IMO3HAHWM 3aKOHOB TPHUPOABI M PEHICHUH SKOJOTHYECKUX
npoOJieM 4YelnoBeYeCTBa, a TaKkKe B PEIICHHH BOMPOCOB PAMOHAIBHOTO
MPUPOOIOIH30BaHUs, U B (HOPMUPOBAHUM IIEHHOCTHOTO OTHOILIECHUS K MPHUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE€ POCCHUICKUX M 3apyOekKHBIX yUEHBIX-OMOJIOrOB B
pa3BUTHE OUOJIOTHUH;

YMEHUE BIAJETh CUCTEMOM OHMOJOTMYECKHX 3HAHUW, KOTOpas BKIIOYAET
OTIpEAENCHNS] W TIOHMMAaHHE CYIIHOCTH OCHOBOIIOJNATAIONINX OMOJIOTHYECKUX
TEPMUHOB M TMOHATHM (BHI, IKOCHUCTeMa, Ouocdepa), OMOJIOTMYECKHUE TEOPUU
(aBomronionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs SBOJIOLMH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsx U HampasieHusx 3Boitouuu, B.M. Bepuaackoro — o
ounocdepe), 3akoHbl (reHetuueckoro paBHoBecust [[x. Xapau u B. BaiinOepra,
3apoabiieBoro cxoxacrea K. M. bopa), npasuna (munumyma . Jlubuxa,
HKOJIOTHYECKON MHpaMuJIbl JHEpPruM), rumnoresbl (rumore3a «mupa PHK» V.
['un6epra);

YMEHHE  BJaJeTh  OCHOBHBIMH  METOJAAMH  HAyYHOTO  TO3HAHWS,
UCTIOJIb3YEMBIMU B OMOJIOTHYECKUX MCCIIEIOBAHUSIX KUBBIX 00BEKTOB M SKOCUCTEM
(omucanue, u3MepeHue, HaONIOJCHHE, JKCIIEPUMEHT), CIOCOOaMU BBISIBICHHUS H
OIICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHHE BBIICIATh CYIICCTBEHHBIE MPHU3HAKWA: BHJIOB, OHOTEOLIEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIONIETO, JBUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO otOopa, AJIJIOTIATPHUYECKOTO u CUMIIATPUIECKOTO
BUJI000pA30BaHMUs, BIUSHUS JIBMKYIIUX CHJI SBOJIOIMU HA TEHO(OHI TOMYJISIIUHY,
IPUCIIOCOOJIEHHOCTH OPTaHMW3MOB K Cpefie OOMTaHUs, YepeIOBaHUsl HANPaBJICHUMN
IBOJIIOIINU, KPYTOBOPOTA BEIIECTB U MTOTOKA YHEPTUH B IKOCHUCTEMAX;

YMEHHE YCTAaHABIMBATH B3aUMOCBSI3M MEXAY TIPOIECCAaMH SBOJIOINUH,
JBIDKYIIMMH CHJIAaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMHU PA3JIMYHBIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBJISTH  OTJIMYWTEIbHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpejlie OOWTaHUs, aOUOTUYECKUX M OMOTHYECKHUX



KOMITOHEHTOB  JKOCHCTEM, B3aWMOCBS3€d OpPraHU3MOB B  COOOIIECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAX CBOEH MECTHOCTH;

YMEHUE WCIOJb30BaTh COOTBETCTBYIONINE apPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHUMBOJIMKY JIJIs JOKAa3aTeIbCTBAa POJCTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTAHUSI, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAHCHHS MHOT000pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHS COCYIIECTBOBAHMSI IIPUPOIBI M USTIOBEUYECTRA;

yMEHHUE peliaTh OMOJIOTUYECKUE 3aa4d, BISABISTh IPUUUHHO-CIIEICTBEHHbBIC
CBSI3U MEXKJy UCCIIEAYEMbIMU OMOJOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJIHATh JITA0OPATOPHBIE M IPAaKTUYECKHUE PpadOThI, COOIHOATH
npaBuia mpu paboTe ¢ ydeOHBIM U Ja00paTOPHBIM 000PYAOBAHHUEM;

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

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIoruw,
OKOJIOTUU W MEIWIIMHE, MPOBOJAMMON Ha 0a3e MIKOJIBHBIX HAYyYHBIX OOIIECTB, U
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
ri100aapHbIX U3MEHEHU B Ouocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyayiiedl mpodeccuoHalIbHON
NESATEILHOCTH B 00JIaCTH OMOJIOTUH, SKOJIOTHUHU, TPUPOIOTIONH30BAHMS, MEAUIINHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBITIUICHHOCTH, YTIYyOJATh TO3HABATENbHBI WHTEPEC, HAIpaBICHHBIA Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud U MPOAOHKCHHE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATBHOTO U
BBICIIIETO 00pa3oBaHUs.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne /i Kourpoabnbie | Ipakruueckn
NPOrpaMMbl Bcero o0pa3oBaTe/IbHbIE
padoThI e padoThbl pecypebi
1 buonorus kak Hayka
2 JKuBble cucTeMbl U UX U3y4YECHUE 2
3 buonorus knetku 0.5
4 XHUMHUYECKash OpraHu3anys KIETKU 10 1
5 Crtpoenue u GyHKIHMU KIETKU 8 2
6 OOMeH BelecTB U NPEeBpalllEeHUE SJHEPTUHU B 9 1
KJIETKE
; Hacnencreennas nagopmanus u 9 05
peanu3anus e€ B KIIETKE '
JKU3HEHHBIN [IUKIT KIETKA 6 1
Crtpoenue U pyHKIIUN OPraHU3MOB 17 1.5
10 Pa3mHOXeHMe U pa3BUTHE OPraHU3MOB 8 1.5
11 'eneTrka — HayKa O HACJIEICTBEHHOCTH U ) 05
W3MEHYHUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6 1
14 I'eneTrka yemoBeka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 buorexHonorus u cuHTeTHYECKas OMONOTUs 4




17

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KJIACC

Kosun4vecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne /it Kourpoabnbie | Ipakruueckn
MPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoThI e padoThbl
pecypchl
1 3apoxIeHue U Pa3BUTHE IBOITIOIIMOHHBIX 4
MpEeACTaBICHUN B OMOJIOTUH
Mukpo3BoIIOIUS U €€ Pe3yabTaThl 14 2
MaxposBOIIOIHS U €€ PEe3yIbTaThI 6
[IpoucxoxxaeHre u pa3BUTHE KU3HHA HA
4 p A p 15 1.5
3emiie
5 IIponcxoxaeHne 4eIoBeKa — aHTPOIIOTEHE3 10 1
DKoJIOTusl — HayKa 0 B3aUMOOTHOILEHUIX
6 OpPraHU3MOB M HAaJJOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karolleu cpenou
OpranusMmel U cpesia OOUTaHUS 1.5
DKOJIOTHS BUIOB H TOITYJISIIUIA 0.5
DKosorus cooOIIecTB. DKOIOTHIECKUE
9 H 12 0.5
CHCTEMBI
10 buocdepa — rinobanbHast skocucTema
11 UYenoBek 1 OKpyKaromas cpea
12 PesepBHoe Bpems
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne flata uudposbie
ww/m Tema ypoka Beero Kourpoabnbie | IlpakTuyeckue | H3YIECHH 06pa3OBATETBHEIE
padoThI padoThI A pecypehi
1 Buonorus kak KOMIJIEKCHAst HAyKa U Kak 1
4acTh COBPEMEHHOTI'0 O0IIECTBA
JKuBble cucTeMbl U UX CBOMCTBA 1
VYpoBHeBast OpraHu3aLus )KUBbIX CUCTEM 1
4 VcTopust OTKPBITUS ¥ U3yYEHUS KIIETKH. 1
Kinerounas teopus
MeTo/1bl MOJNIEKYISIPHON U KIIETOYHOH
ouonorun. [Ipaktuueckas pabora
5 «M3ydeHne MeToI0B KJIETOUHON OMOJIOTUN 1 05
(xpomarorpadusi, sneKTpodopes, '
muddepeHnranbHOe HEHTPUPYTHPOBaHHUE,
IT1IP)»
6 XUMUYECKUH COCTaB KIETKH 1
7 MuHepabHbI€ BEIECTBA KIETKH, UX 1
Ouosoruyeckas poib
Opranuyeckue BellecTBa KIeTKU — OeNKH.
8 JIaGoparopHas pabota «OOHapyxeHue 1 05
O€JIKOB C TOMOIIBIO KAYeCTBEHHBIX '
peaKkuuii»
9 CoiicTBa, KnaccupuKays u GyHKIUN 1




0€eJIKOB

OpFaHI/I‘-IeCKI/IC B€IICCTBA KJICTKHN —

10
YTJIEBOIBI

11 Opranuyeckue BellecTBa KIETKH —
JIUTTHIBI
Hyxkneunossie kucnorsl. [JHK u PHK.

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

13 Crpoenue u pynkunu ATO. [pyrue
nykineozuarpudocdarsr (HTD)

14 Cexsenuponanue JIHK. MeTobl
T€HOMMKH, TPAHCKPUIITOMUKH, IPOTEOMUKH

15 MeTo1bl CTPYKTYpHOM OHONIOTHH

16 Tune! knerok. [Ipokapuornyeckas KieTka
CrtpoeHne 2yKapuoTHUUYECKOM KIIETKH.

17 ITpakTryeckas pabora «V3ydyeHue cBOCTB 0.5
KJICTOYHOM MeMOpaHbI»

18 IToBEepXHOCTHBIH anmnapar KJIETKH
OnHomMeMOpaHHBIE OPTaHOUIBI KIICTKH.

19 [IpakTuueckas pabora «13ydyenue 05
JBVDKEHUS IIATOIIIa3Mbl B PACTHTEIBHBIX '
KJIETKax»
[TosnryaBTOHOMHBIE OpraHOUbI KJIETKU:

20 MUTOXOHJIpUH, IIacTu bl JlabopaTopHas 05

pabota «/ccnenoBaHue mia3Moiu3a |
JCIjIasMoJIin3a B paCTI/ITeHLHBIX KIICTKaxX»




21

HememOpannbie opraHou/ bl KIETKU

22

Crpoenue u GyHKIUH s1Ipa

23

CpaBHHTENIbHAS XapaKTEPUCTHUKA KIETOK
aykapuort. JlabopaTopHas pabora
«M3yueHne cTpOeHUs KIETOK Pa3TUIHBIX
OpPTraHU3MOBY

0.5

24

AccuMmwIsIIMs U JUCCUMMIIALUS — JBE
CTOpOHBI MeTabonu3ma. Tunsl oOMeHa
BemiectB. JlaboparopHas padota
«M3ydeHne KaTaTuTUYECKOM aKTUBHOCTH
(bepMeHTOB (Ha IpUMepe aMHIIa3bl WK
Kartasasbl)»

25

@epMEHTaTUBHBIN XapaKTep peakui
KJIETOYHOTO MeTabonu3ma. JlabopaTopHas
pabota «3yueHue pepMeHTaTUBHOTIO
pacilerieHust epoKcuia Bo10poa B
PaCTUTENBHBIX U KUBOTHBIX KIIETKaX»

0.5

26

benku-akTUBaTOpPHI ¥ OENKU-UHTUOUTOPBI

27

ABTOTpO(HBIN THIT 0OMEHA BEIIECTB

28

dorocunres

29

XemocuHTtes. JlabopaTopnast pabota
«CpaBHeHue niporieccoB (poTocuHTE3a U
XEMOCHHTE3a»

0.5

30

AHa’poOHbIe opraHu3Mbl. Buibl OposkeHus.
JlabopaTtopHas pabota «CpaBHEHHE
MIPOLIECCOB OPOKEHUS U JBIXaHUS

31

AspoOHBIE OpraHU3MbI. DTaIbl
SHEPTEeTUYECKOr0 OOMeHa




DHeprus MeMOpPaHHOTO IpaiueHTa

32 npotoHoB. CuHTe3 AT®: padoTa
npoToHHON AT®-cuHTa3bI
33 Peaknum MaTpuyHOTrO CHHTE3a
34 Tpanckpunuus — MarpuyHslid cuate3 PHK
35 Tpancnsmnus u e€ 3rarnbl
36 Konnposanue ammuuokuciot. Pois
prubocoM B OMocuHTE3€e OenKa
37 Opranu3anys TeHOMa y IPOKapuoT U
3yKapuoT
38 MonekynsipHble MEXaHU3MBbI SKCIIPECCUH
TCHOB Y 2YKapHOT
Bupycsl — BHeKJIeTOUHBIE (POPMBI )KU3HU U
39 obnuratHele napa3uTsl. [IpakTuueckas 0.5
pabota «CoziaHue MOoJesIu BUpyca»
40 BupycHsle 3a0051eBaHuS UeIOBEKa,
KHUBOTHBIX, PACTCHUN
41 HanoTtexnomoruu B OMOJIOTHU U MEAUITTHE
42 JKU3HeHHEBIN IUKIT KIIETKH
43 Matpuunslii cuntes JJHK
Xpomocomsl. JITaboparopHas pabota
44 «M3yueHne XpoMOCOM Ha rOTOBBIX 0.5
MHUKpOITpernaparax»
45 Jlenenne KICTKH — MHTO3
Tumne! ketok. KapuokuHes 1 TUTOKHUHES.
46 JlabopaTtopHas pabora «Habmronenue 0.5

MHTO3a B KJICTKaX KOHYMKAa KOPCIIKa JTyKa




(Ha rOTOBBIX MUKpOIIpenapaTax)»

47 Peryisanus :KM3HEHHOI O LIUKJIA KJIETOK 1

48 Opranu3M Kak eIuHOE 11eI0e 1

49 Txkanu pactenuii. Jlaboparopnas padora 1 05
«M3yueHue TKaHel pacTeHUI» '
TKaHM )KUBOTHBIX U YEJIOBEKA.

50 JlaboparopHast pabota «/3ydenue TkaHei 1 0.5
’KUBOTHBIX)»
Opransl. Cucremsl opraHos. JlaboparopHas

51 pabota «/3y4ueHne opraHoB I[BETKOBOTO 1 0.5
pacTeHus»

52 Omnopa Tena opraHu3MoB 1

53 JIBM>KeHHE OpraHu3MOB 1

94 [Intanue oprann3sMoB 1

55 [TuTaHne MO3BOHOYHBIX )KUBOTHBIX. 1
[TumeBapuTenbHas cucTeMa 4eoBeKa

56 JlpIxaHue OpraHu3MoB 1

57 JIbIXaHue MO3BOHOYHBIX JKUBOTHBIX U 1
YeJI0BeKa

58 TpaHcmopT BEmIECTB y OpraHM3MOB 1

59 KpoBeHocHas cucTtema mo3BOHOUYHBIX 1
KUBOTHBIX U YEIOBEKa

60 Briaenenue y opranu3mos 1

61 3amuTa y OpraHu3MoB 1

62 NMmyHHas cuctema yeinoBeka 1

63 PaznpaxuMocTb U perynsuus y 1




OpraHu3mMoB

I'ymopasibHast peryisauus 1 SHI0KpUHHAs

64
crcTeMa KUBOTHBIX M YeJIOBEKa

65 ®opMbI pa3MHOKECHHUST OPTaHU3MOB

66 [TonoBoe pa3MHOXeHHE

67 Meiio3
I'amerorenes. OO6pa3oBaHue U pa3BUTHE

68 MOJIOBBIX KJIETOK. JlaboparopHas pabota 05
«M3ydeHue cTpoeHHs MOJIOBBIX KIETOK Ha '
TOTOBBIX MUKPOIIpEIapaTax»

69 WuauBuyanbHOE pa3BUTHE OPraHU3MOB —

OHTOTEHE3

70 3akianka OpraHoB U TKaHEU U3
3apO/IBIIIEBHIX TUCTKOB
Poct u pa3ButHe )XMBOTHBIX.

7 JlaboparopHas padota «BrisiBieHne 05
MPU3HAKOB CXOJCTBA 3apO/IbIIIeH '
MO3BOHOYHBIX KUBOTHBIX )

Pa3mHOXeHMe U pa3BUTHE PACTEHHIA.

72 JIaGoparopHas pabota «CTpoeHHe OpraHoB 0.5
Pa3MHOXKEHUS BBICIIIUX PACTCHHIN

73 HcTopus cTaHOBJICHUS M Pa3BUTHSI
TeHETUKH KaK HayKH
OCHOBHBIE TIOHATHS ¥ CHMBOJIBI TCHETHUKH.

74 JlabopaTtopHas pabota «JIpo3zodua kax 0.5
O00BEKT TCHETUYCCKUX UCCIICIOBAHUIN

75 3aKOHOMEPHOCTH HACIEAOBaAHUS 0.5




pu3HaKoB. MoHorubpuaHOE
ckpemuBanue. [Ipaktuueckas pabota
"N3ydeHue pe3ynbTaTOB MOHOTHOPHIHOTO
CKpelnIuBaHus y Apo30duisr"

]_II/ITOJ'IOFI/ILICCKI/IC OCHOBBI MOHOFI/I6pI/II[HOl"O

76 1
CKpEeLIUBaHUs
77 Amnanusupyroniee ckpeniuBanue. Hemomxoe 1
JOMUHHUPOBaHHE
JuruOpuHoe CKpenrBaHue.
78 [IpaxTuueckas padora «M3yuenue 1 05
Pe3yIabTATOB TUTUOPUIHOTO CKPEIIUBAHUS '
Y IpO30(HITBI»
79 [{uTonornyeckre OCHOBBI AUTHOPHIHOTO 1
CKpEUIMBaHUS
80 CuenieHHOe Hacle0BaHUE IPU3HAKOB 1
81 XPpOMOCOMHas TEOPUS HACIEACTBEHHOCTH 1
82 I'eneTnka moma 1
83 I'enoTun kak mejIocTHas CUCTEMA 1
84 I'eneTruecKuii KOHTPOJIb PA3BUTHUS 1
pacTeHuil, KUBOTHBIX U YEIOBEKa
85 MN3MeHUYnBOCTH MpU3HAKOB. BHibl 1
W3MEHYHBOCTH
86 MonudukanronHas N3MEHIHBOCTh 1
BapuanmoHHbIi psi 1 BapualMoHHas
87 kpuBasi. JlaboparopHas pabota 1 05

«MccnenoBanne 3aKOHOMEPHOCTEHN
MOANGUKAITMOHHONW U3MEHYUBOCTH.




[TocTpoeHue BapralliOHHOTO psija U
BapHallMOHHOW KPUBOM»

88

I'enoTunuyeckas N3MEHYNBOCTb.
KoMOunatuBHast N3MEHYHUBOCTE

89

MyTannoHHast U3MEHYUBOCTD.
[IpakTuyeckas pabora «MyTtaun y
po30Q bl (Ha TOTOBBIX
MUKpOIpenaparax)»

0.5

90

3aKOHOMEPHOCTH MYTAallMOHHOTO IIpoIiecca.
OnureHeTuka U SNUr€HOMHKA

91

I'eneruka yenoBeka. [IpakTuueckas pabota
«CocTaBiieHHe U aHaJIH3 POJIOCIOBHOI»

0.5

92

MeTtoasl METUIIMHCKON T€HETUKU

93

3HayeHne MEIUIIMHCKON T€HETUKH B
MPEIOTBPALICHUH U JICUEHUU T€HETUYECKUX
3a001€BaHNH YeI0BEKA

94

OCHOBHBIE TTOHITHSA CCJICKIIUU.
JlabopaTopHas pabora «3ydeHue copToB
KYJbTYPHBIX PACTEHUW U MOPOJ JOMAIITHUX
AKUBOTHBIX)»

0.5

95

MeToapl CEeNeKIMOHHOM pabOTHI.
JlabopaTtopHas pabota «3ydeHne MeTo10B
CEJIEKIINH PaCTCHUID»

0.5

96

JIOCTHKEHHUSI CENIEKIIUU PACTEHUN U
#UBOTHBIX. [IpakTHueckas padota
«ITpuBHBKa pacTeHuU»

97

CoxpaHeHne, U3y4eHHEe U UCTIOJIb30BaHUE
TeHETUYECKUX PECypPCOB




buorexnonorus xak HayKa U OTpaciib

98 npou3BojicTBa. [IpakTnueckas pabora 1 0.5
«M3ydeHne 00bEKTOB OMOTEXHOJIOTHUI

99 OcHOBHBIE HAMPABJICHHS] CHHTETUIECKON 1
ouooruu

100 XpoMOCOMHasi U TeHHASE MH)KEHEPUs 1

101 Menunuackue OMOTEXHOJIOT U 1

102 PesepsHblii ypok. IloBTOpeHue, ) 1
0000111eHIe, CUCTEMATH3AIIHS 3HAHHUH

OBIIEE KOJIMYECTBO YACOB I10 102 135

[NPOTPAMME




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Jara
Ne uudposbie
Tema ypoka Kourpoabhbie | IlpakTuyeckue | H3YIECHH
n/n Bcero oOpa3oBaTeJibHbIE
padoThI padoThI s
pecypcsbl
1 OpomonnonHas teopus Y. Jlapsuna 1
5 JIBM>KyIIMe CUIIbl DBOJIOLUU BUJOB 110 Y. 1
Hapsuny
3 bopn0a 3a cyiiecTBOBaHNE, €CTECTBEHHbIIN 1
Y UCKYCCTBEHHBII 0TOOD
4 DopMUPOBAHUE CUHTETUYECKON TEOPUH 1
3BOJIIOLIMU
5 DTarbl HBOJIIOIIMOHHOTO MPOoIecca: 1
MHUKPO3BOJIOLUS U MaKPOIBOJIIOLIHS
6 [Tonmynsus — sneMeHTapHast €MHULA 1
HBOJIIOLINH
3aKOH reHeTHYecKoro paBHoBecus Jx.
7 Xapau, B. BaitnOepra. JlabopatopHas 1 05
pabota «BbIsBI€HNE U3MEHUYMBOCTH Y '
oco0eil 0HOTO BHJIa»
8 DneMeHTapHbIe GaKTOPHI IBOITIOLUN 1
9 DddexT ocHoBarens. Dddext 1
OYTBIJIOYHOTO TOPJIBIIIKA
10 Murpauuu. M30aumuu nomymsimii: 1
reorpaduyeckas, OnoJIorndecKas
11 EcrecTBeHHbII 0TOOp — HaNpPaBIAIOMINN 1




(bakTop BONTIOLHMH

12

[TosoBoit oTOOP

13

[TpucnocoOIeHHOCTh OPraHU3MOB Kak
pe3yabTaT MHUKPOIBOJIFOIIHH.
JlaboparopHas padora «/3yuenue
apoMop(h030B ¥ HINOAAANITAIIUHN Y
pacTeHUH U KUBOTHBIX)»

0.5

14

[Ipumepsl npucnocodaeHN y OpraHu3MoB:

Mopdonoruueckne, GU3NOIOTHIECKHUE,
OHMOXMMUYECKHUE, ITOBEICHUECKHUE.
JlaboparopHas padota «IIpucrocoOnenus
OpraHnu3MoOB U UX OTHOCHUTCJIbHAA
11e1ecO000Pa3HOCTh)

0.5

15

Bup, ero kpurepuu u CTpykTypa.
JlabopaTtopHas pabota «CpaBHEHHE BUIOB
10 MOP(OJIOTHIECKOMY KPHTEPHIOY»

0.5

16

Crpykrypa BUJa

17

BunooOpa3oBanue kak pe3yapTar
MHUKPO3BOJIIOLUU

18

CBs3b MHUKPO3BOJIIOIHUU U SITUIECMHUOJIOTUN

19

Makpossosntonus. [Taneontonornueckue
METOABI I/ISyT—IeHI/ISI 3BOJIFOIIUN

20

buoreorpaduueckre METOIbI U3yUEHUS
IBOJIIOLIMU

21

DOMOpPHUOTOTHYECKHE U CPaBHUTEIHHO-
Mopdooruueckre MeToIbl U3yIeHHS
3BOJIIOLHAA




MounekynsipHO-TeHETHUECKHE,

22 OMOXMMUYECKHE U MaTEMAaTHUYECKHE
METO/bl U3YUYEHUS IBOTIOIIAN
23 OO01re 3aKOHOMEPHOCTH IBOJTIOIIHH
24 AnantuBHas paguanus. HepaBHOMEepHOCTD
TEMIIOB DBOJIIOLIMHU
o5 HayuHble runoressl IporCX 0K ICHUS
JKM3HHU Ha 3emiie
26 JloHayuHbIe MPEACTABICHUS O 3aPOXKICHUH
JKH3HU
97 OCHOBHBIE 3TaIlbl HEOPraHUIECKON
SBOJIIOLIUU
28 ['unoTe3sl 3apOKACHNUS )KU3HA
HcTopus 3emMau 1 METOMIBI €€ 3YUCHHUS.
29 JlabopaTtopHas paborta «M3yueHue u 05
OIMCAHNE UCKOTAEMBIX OCTATKOB JIPCBHUX
OpPTaHHU3MOB»
30 HauanpHbie 3Tanel oprannyecKkoin
SBOJIIOIAN
31 OBoMIOIUSA DYKapuOT
OCHOBHBIE 3TaNbI YBOJIIOIHHI
39 pactutensHOro Mupa. [IpakTudeckas 05
pabota «3ydyenne ocoOeHHOCTEH ’
CTPOCHHS PACTCHHI Pa3HBIX OTIEIOB)»
33 OCHOBHBIE 3TaMbI YBOIOIHMH KUBOTHOTO
MHpa
34 DBOJTIONHS )KUBOTHBIX. [IpakTHdeckas 0.5




pabora «3ydeHue ocooeHHOCTEH
CTPOCHUS TIO3BOHOYHBIX YKHUBOTHBIX)

PazButue xu3nu Ha 3emMIie Mo 3pam u

35 1
nepuoiamMm

36 MaccoBble BBIMHPAHUSI — IKOJIOTUYCCKUE 1
KPHU3HCHI MPOIILIOTO

37 CoBpeMeHHBIH KOTOTUYECKHI KPU3HC, €r0 1
0COOEHHOCTH

38 CoBpeMeHHas cucTeMa OpraHu4ecKoro 1
MPOIILIOTO

39 OCHOBHBIE CHCTEMAaTUICCKUE TPYIITIBI 1
OpraHHU3MOB

40 AHTpOIOJIOTHS — HayKa O YeJIOBEKe 1

a1 PazButue npencrasnenuii o 1
MIPOUCXOKICHNH YEIOBEKa
MecTo yenoBeka B CUCTEME
opranuyeckoro mupa. JlabopatopHas

42 pabota «M3ydyeHue ocobeHHOCTEN 1 0.5
CTPOCHUSI CKeJleTa YeJIOBEKa, CBI3aHHBIX C
MIPSIMOX 03K JICHHEM»

43 JIBM>KyIIMe CUiIbl aHTPOTIOTEHE3a 1
44 CooTHomieHrne OMOIOTHYECKUX U 1
COLIMATILHBIX (PaKTOPOB B AHTPOTIOTCHE3E
45 OCHOBHBIE CTaIMU AHTPONOTEHE3A 1
46 [Taneorenerrka u NajeoreHOMHUKa 1
47 DBOJIOIUS COBPEMEHHOTO YEJIOBEKA 1

48 UYenoseueckue packl. [IpakTudeckas 1 0.5




pabora «3ydeHune 3K0IOrHIeCcKux
aJanTanniii YeJIoBeKay

MG)K[[I/ICL[I/IHJII/IHapHBIe METOABI

49
AHTPOIIOJIOTUHN

50 3apokIeHUE U Pa3BUTHE IKOJIOTUN
Mertoas! skonoruu. Jlabopatopnas padora

51 «M3yueHne MeTo10B HKOJIOTHUECKUX 0.5
HCCIIEOBAHUI

59 3HayeHue SKOJIOIMYECKUX 3HAaHUN I
YeJI0BEKa

53 Okonorndyeckue GaKTopsl
Abuotnueckue akropsl. CBET Kak

54 sKosoruueckuit ¢pakrop. JlaboparopHas 05
pabota «BblsiBIeHHE TPUCTIOCOOIEHUI '
OPTaHU3MOB K BIIUSTHUIO CBETa
AbGuoTtndeckue daxktopsl. TemrepaTypa
KaK 3KOJIOTUYECKUM (paxTop.

55 JlabopaTtopHas pabota «BrisiBieHne 0.5
MPUCIIOCOOTICHUI OPTaHU3MOB K BITUSTHHIO
TeMIepaTypbi»
Abunotnyeckue gpakTopbl. BiaxxHOCTh Kak

56 skosnoruueckuit pakrop. JlaboparopHas 05
pabota «AHaTOMUYECKHE OCOOEHHOCTH '
pacTeHuil U3 pa3HbIX MECT OOUTaHUS»

57 Cpensl 06uTaHUsI OPTaHU3MOB

58 Buonoruueckue puTMbl

59 Kuznenusie popMbI OpraHu3MOB




60

buortnueckue paxTopsl

3HaueHue OMOTUYECKUX B3aUMOICUCTBUAM

61 JUIsl CYIIECTBOBAHMS OPraHU3MOB B Cpelie
oOuTaHus

62 DKOJIOTUYECKHUE XapaKTEPUCTUKU
TOTYJISLIUN
OCHOBHBIE TIOKA3aTEIIH MO YJISIIHH:

63 YHUCIIEHHOCTb, TUIOTHOCTh, BO3PACTHAS U
MIOJIOBAsI CTPYKTYpa
OCHOBHBIE TIOKA3aTEJIH MO YJISIIHH:

64 POXIaeMOCTh, IPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIUN

65 DKOJIOTUYECKast CTPYKTYpPa MOMYJISIHH

66 JlnHaMuKa TONYJSIIAN U €€ perysus

67 KpuBsie pocta 9ncIeHHOCTH MOMYIISINH.
KpuBbie BEDKHBaHHS
DKoyornyeckas HAIIa BUJA.

68 JIaGoparophas pabota «IIpucnocobienus 0.5
CeMSTH PACTeHHI K PACCEIICHUIO

69 Bun kak cucrema nomynsiuit

20 3aKOHOMEPHOCTH TTOBEJICHHSI 1 MUTPALIAI
KHUBOTHBIX

71 Co00111€cTBO OpPraHU3MOB — OHOIICHO3

72 DKocucTeMa Kak OTKpbITas CHCTEMa

73 KpyroBopot BelecTs ¥ MOTOK SHEPTUN B

OKOCHUCTEME

74

OCHOBHBIE TTOKa3aTEIN YKOCHCTEMBI




75

DKOJIOTHYECKHE IMUpaMHIbI

76 N3menenus coo0IIecTB — CyKIIECCHH

77 [Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI
03€p U peK. DKOCUCTEMbI MOPEH U OKEaHOB

78 [Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI
TYHJIp, JIECOB, CTEMEH, MyCTHIHb

79 AHTpPOIIOTEHHBIC YKOCHCTEMBI

80 Ypboskocucremsl. [IpakTuueckas pabora 05
«3yueHne u onucanue ypoOIKOCUCTEMBD» '
3aKOHOMEPHOCTH (POPMHUPOBAHUS

81 OCHOBHBIX B3aMMOJCHCTBHI OPraHU3MOB B
IKOCHUCTEMAX
MexaHu3Mbl BO3AEHCTBUS 3arPsI3HEHUI

82 Pa3HBbIX TUMIOB Ha CyOOpraHU3MEHHOM,
OpPraHU3MEHHOM, TIOMYJISIIHOHHOM U
KOCUCTEMHOM YPOBHSIX

83 buocdepa — obmerutanerapHas 060104Ka
3emun

84 Yuenue B. W. Bepuaackoro o 6uochepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHUS
o6uochepsl

86 Kpyrosopots! BeniecTs u
OMOTCOXMMHYCCKHE ITUKITBI

87 3oHanbHOCTH Ouochepsl. OCHOBHBIE
OMOMBI CyIIN

88 YcToiuuBOCTh OMOChEpshI

89 DKOJOTHYECKHE KPU3HUCHI U UX TPUUNHBI




90 Bo3zaeiicTBue yenoBeka Ha 6uochepy 1

01 AHTpONIOreHHOE BO3JICUCTBUE HA 1
PaCTUTENbHBIN U )KUBOTHBIM MU

92 Oxpana nmpupo bl 1

93 OcCHOBHBIE IPUHIUIIBI YCTOHYHBOTO 1
Pa3BHUTHUS YEIOBEUYECTBA U IIPUPOIBI
ParmonansHo€ mpUpOA0NOIb30BaHNE U

94 COoXpaHeHHEe OHMOJIOTHYECKOTO 1
pa3HooOpa3us 3emin

95 O60061eHne o TeMe «MUKpPO3BOIIOLUS U 1
€€ pe3yIbTaThl»

96 O6061eHue o Teme «Makpo3BOITIOLUS U 1
€€ pe3yIbTaThl»

97 O6006menue no Teme «IIpoucxoxaenue u 1
pa3BUTHE KU3HHA HA 3eMIIe)

08 O6o06menue no Teme «IIpoucxoxaeHue 1
YeJI0BEKa — aHTPOTIOr€HEe3»

99 O060061eHne o TeMe «IKOJIOTUsl — HayKa O 1
B3aMMOOTHOIICHUSAX OPTraHU3MOBY

100 O6061meHne o Teme «Opraiu3msl ¥ cpea 1
oOuTaHU»

101 O60061eHne 0 TeMe «IKOJIOTHS BUJIOB U 1
MO YJIALINI

102 O6o06muienue no Teme «bruocdepa — 1
rio0anbHasi 3KOCUCTEMAY

OBUIEE KOJIMYECTBO YACOB I1O 102 75

[NPOTPAMME




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

Kon
NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemble TPeOOBaHUSA K MPeAMETHBIM Pe3y/JbTATaM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 001ero
oOpa3oBaHus

CdopmupoBaHHOCTh 3HAHUH O MECTe U POJM OUOJIOTUU B CHCTEME
€CTECTBEHHBIX HayK, B dhopMupoBaHUH COBPEMEHHOM
€CTECTBEHHOHAYYHOW KapTHUHBI MUPA, B TO3HAHUU 3aKOHOB MPUPOJIbI U
PELICHUN KU3HEHHO BAXKHBIX COLIMAIBHO-ITHUYECKUX, SIKOHOMUYECKHX,
9KOJIOTHUYECKUX IPOOJIeM YeTIOBEUeCTBa, a TaKKe B PELICHUH BOIPOCOB
PaIMoOHAILHOTO MIPUPOAOIIOIE30BaHUS, B (DOPMUPOBAHUH [IEHHOCTHOTO
OTHOILEHHUS K TIPUPOJIE, OOIIECTBY, YETOBEKY; O BKJIAJ€ POCCUMCKUX U

SaPY6e)KHBIX y‘léHbIX — OHMOJIOTOB B pPa3BUTHEC ouonoruu

Bnagenue cucremoil 3HaHUMMI 00 OCHOBHBIX METOAAaX HAyYHOI'O
[IO3HAHUS, UCMOJIb3YyEeMbIX B OMOJOIMUYECKUX HCCIIEOBAHUSAX >KUBBIX
O0BEKTOB M JKOCHCTEM (ONMCaHME, M3MepeHHe, IPOBEJICHHUE
HaOJIOACHNH); CIIOCOOAMU BBISIBICHUS W OICHKH aHTPOIOTCHHBIX
W3MEHEHUH B MPUPOJIE.

YMeHue BbIIBUraTh TUIOTE3bl, MPOBEPATh UX 3KCIIEPUMEHTAIbHBIMU
cpeactBamu, (GOpMyIMpys Ielb HCCIEAOBaHUS, aHAIU3UPOBATh
MOJTyYCHHBIE PE3YJIbTATHI U JIEIaTh BBIBOJIBI.

BrisiBIIeHHEe  3aBHCUMOCTH  MEXKIY HCCIEIYEMBIMH BEIWYHHAMM,
00BSICHEHUE TMOITYUYEHHBIX PE3yJIbTaToOB U (POPMYIUPOBAHHE BHIBOJIOB C

HCIIOJIb30BAHUEM HAYIHBIX HOHHTHﬁ, Teopnﬁ M 3aKOHOB

YMeHue BIajeTh CHUCTEMOM OHOJNOTHYECKMX 3HAaHUH, KOTOpas
BKJIFOUAET: OCHOBOIIOJATAIOIIE OUOTOTHUECKUE TEPMHHBI U TIOHSTHUS
(KM3Hb, KJIETKA, TKaHb, OpPraH, OPraHu3M, BHJ, HMOMYJISIHS, SKOCHCTEMA,
ouorieHo3, Ouocdepa; METadOIM3M, TOMEOCTa3, KJICTOUYHBIH WMMYHUTET,
OuocuHTe3 Oenka, OWOMONMMMEPBI, JTUCKPETHOCTh, CaMOpPETyJISIuS,
CaMOBOCIIPOU3BEICHUE, HACJIEICTBEHHOCTb, HW3MEHYUBOCTD,
SHEPro3aBUCHUMOCTb, POCT U Pa3BUTHE);

Ouosjormuyeckue Teopuu: kierouHas Teopus T. IlIBanna, M.
[lneiinena, P. BupxoBa; KIOHaIbHO-CENEKTUBHOIO MMMyHHTETa [I.
Opnux, U.JM. MeunukoBa, XpoMOCOMHasi TEOpHUs HacieacTBeHHOCTH T.
Moprana, 3akoH 3apojsimieBoro cxoactsa K. bapa, sBosonuoHHas

teopust Y. JlapBuHa, CHHTETHYECKass TEOpHUs HBOJIOLUH, TEOPHUS




antporioreHeza Y. Jlapsuna; Teopus Ouoreorenoza B.H. Cykauéa;
yuenre H.W. BaBunoBa o meHTpax MHOrooOpa3us M HMPOHCXOMKIACHUS
KylIbTYpHbIX pacTeHuid, ydyenue A.H. CeepuoBa o0 nyrix u
HarpaBJIeHUsX 3BojroIUH, yuenue B.W. Bepnanckoro — o 6uocdepe);
3aKOHBI (€IUHOO0Opa3Hsl IOTOMKOB IEPBOT0 MOKOJIEHHUS, PaCIIEIIICHHS
MPU3HAKOB, HE3aBUCUMOIO HacjeqoBaHMs MpusHakoB [. Menpens;
CLICIUIEHHOTO HACJEI0BAaHUS INPU3HAKOB U HApYyILIEHUS CLEIUICHUs
reHoB T. MopraHa; roMOJIOTMYECKHUX PSJOB B HACIEICTBEHHOU
n3MeHunBocty H.M. BaBunoBa; renetmuyeckoro pasHoBecus JIxk.
Xapan u  B. BaiinGepra; 3apoapimeBoro cxozactsa K. bapa;
Oouorenernueckuii 3akoH J. ['exkens, @. Miosiepa);

MPUHIIMIIBI (YUCTOTHI FaMET, KOMIUJIEMEHTAPHOCTH);

npaBwia (MuHuMmyma lO. JIubuxa, 3KoJI0rn4eckod nmupaMuibl 4HUCed,
O1OMAaccChl U SGHEPTUN);

runoresbl (koarepBatHoil A.W. Omnapuna, nepBuuHOro OynaboHa JIK.

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

YMeHue peuaTrb IMOHCKOBBIC OMOJIOrHYECKHUE 3aJa4l, BbIABIIATH
IIPpUYIUHHO-CJICACTBCHHLIC CBA3HU MCKOAY HCCIICAYCMbIMU
OHOJIOrMYECKUMHU O6”I>€KT3.MI/I, mpoueccamMm W ABJIICHUAMU; OCJIATb
BBIBO/JIbI M IIPOTHO3bI HA OCHOBAHHWH ITOJTYUYCHHBIX PE3YJILTATOB,

COCTaBJIATb I'CHOTHUIIMYCCKHUEC CXCMbl CKPCHIMBAHMWA [JId pa3HbIX TUIIOB
HaCJICAOBAHUA IPHU3HAKOB Yy OPraHU3MOB, COCTAaBJIATH CXEMBI IICPCHOCA

BCHICCTB U DHEPIMU B OKOCUCTEMAX (HGHI/I IUTaHuA, IIUIICBLIC CCTI/I)

YMeHue ycTaHaBIMBaThb B3aUMOCBSI3M  MEXAY CTPOCHHEM W
(GYHKIUSMU: OpPraHOWJOB, KIETOK pa3HbIX TKaHEH, OpraHaMu U
CUCTEMaMH OpPraHOB Yy pAacTEHHUH, >KUBOTHBIX U YEJIOBEKAa; MEXAY
JTarnaMu OOMEHa BEILIECTB; ITallaMu KJIETOYHOTO IMKJIA U KU3HEHHBIX
LIUKJIOB OPTraHU3MOB; 3TallaMyi SMOPHUOHAIBHOTO PAa3BUTHUS; T€HOTUIIOM
u ¢deHotunoM, ¢eHoTUIOM U  (GaKTOpaMu Cpelbl OOUTaHWUS;
IpoleccaMy  3BOJIIOIMM;  JIBIKYIIUMHU CHUJIaMU  aHTPOIIOT€HE3a;
KOMIIOHEHTaMHU DPA3JIMYHBIX AKOCUCTEM U MPUCHOCOOJICHUSMHU K HUM

OpraHnu3MOB

YMeHue BBIICNATH CYIIeCTBEHHBIE TPU3HAKH:

CTPOEHHS BUPYCOB, KJIETOK MPOKAPUOT U IYKAPHUOT; OJHOKIETOUHBIX U
MHOT'OKJICTOYHBIX OPraHu3MOB, BHU/IOB, 6I/IOFCOHCHO3OB, 3KOCUCTEM U
Omocdeppl; CTPOEHUS OpPraHOB W CHCTEM OpPraHoOB PAaCTECHUH,
KUBOTHBIX, YEJIOBEKA; MPOILIECCOB KU3HEEATEIBHOCTH, TPOTEKAIOIIUX

B OpraHu3Max paCTCHHﬁ, JKHUBOTHBIX H YCJIIOBCKA, OMOJIOTHYECKUX




mporeccoB: oOMeHa BemecTB (Meraboyim3M), HWHPOPMANMH |
MpeBpalleHus] SHEPruu, OpOKEeHUs, aBTOTPOPHOrO U TeTepOTPOoPHOTO
TUINOB THTaHUS, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, MeHo3a,
raMeToreHesa, SMOpHOreHe3a, IOCTIMOPHOHAIBHOIO  Pa3BUTHA,
pa3sMHOXEHHUs, UHIUBHYaIbHOIO Pa3BUTHUS OpraHu3Ma (OHTOIEHE3a),
B3aUMOJCUCTBUS T'€HOB, TE€TEPO3UCA; JEUCTBUM HCKYCCTBEHHOI'O
orOopa, CTaOWIM3HMPYIOLIETO,  JBIXKYIIEIO M Pa3pbIBAIOIIECTO
€CTECTBEHHOIO O0TOOpa; aJJIONaTPUYEeCKOr0 M CUMIATPUUYECKOrO
BUI000pa30BaHusl; BIUSHUS JBHXKYIIAX CHJI SBOJIIOLIMU HAa TeHO(MOH]
TOTYJISIUM; TIPUCIIOCOOJICHHOCTH OPTraHU3MOB K Cpeie OOHMTaHus,
YyeperloBaHMsl HAIPaBJICHUM 3BOJIIOLMHU; KPYrOBOpOTa BEIIECTB U

IIOTOKa SHEPI'UH B DKOCHUCTEMAX

C(l)OpMPIpOBaHHOCTI) YMCHHA BBIACIIAATH CYHICCTBCHHBIC IIPHU3HAKU
BUPYCOB, KJIETOK IPOKAapUOT M JYKapUOT; OJHOKJIETOYHBIX U
MHOT'OKJICTOYHBIX OpPraHu3MOB, BHUJOB, 6I/IOFCOHCHO3OB N 3KOCHCTEM,
0COOEHHOCTH NPOIIECCOB OOMEHA BEIIECTB U IPEBPALICHUS SHEPTUU B
KJIeTKe, (poToCHHTE3a, IMJIACTHYECKOTO W JHEPreTHYeCKoro oOMeHa,
XEMOCHHTE3a, MHTO3a, MEHO03a, OIUIOAOTBOPEHUS, pa3BUTHUA U
Pa3MHOXKEHHUS, UHAWBUIyaJbHOTO Pa3BUTUSl OpraHu3Ma (OHTOTeHe3a),
00pbOBI 32 CYILIECTBOBAaHUE, ECTECTBEHHOTO0 OTOOPA, BUI000pa30BaHMUsl,
MPUCIIOCOOJICHHOCTH OPraHM3MOB K cpelne OOWTaHUS, BIUSHHSA
KOMITOHEHTOB 9KOCHCTEM, aHTPOIIOTCHHBIX U3MEHEHHI B 9KOCHCTEMax
CBOEH MECTHOCTH, KPYrOBOPOTa BEIIECTB W MPEBPALICHHUS YHEPTUU B

ouocdepe

VYmenue UCTIOJIb30BATh COOTBETCTBYIOIIHE apryMEHTHI,
OHMOJIOTUYECKYI0 TEPMUHOJIOTHIO M CHUMBOJHKY JUIS JIOKA3aTeNbCTBA
POJCTBAa OPraHU3MOB Pa3HBIX CUCTEMATUYECKUX TPYIIL; B3aMMOCBS3U
OpPraHu3MOB U cpelbl OOWTAHHUSA; €IUHCTBA YEJIOBEYECKHX pac;
HEe00XO0IMMOCTH 37I0pOBOr0 00pa3a XKU3HU, COXPaHEHHs Pa3HOO0Opasus
BHUJIOB M JOKOCHUCTEM KaK YCIIOBUA COCYHICCTBOBAHUA TMPUPOAbBI H

YCJI0BCUCCTBA

YMeHHe KpUTUYECKH OIEHUBaTh HMHGPOPMAIMIO OHOJIOTUYECKOTO
CoJIepKaHUsl; MHTEPHPETUPOBATH ITHUECKUE ACIEKThl COBPEMEHHBIX
WCCIEeIOBaHUK B~ OWONOrMM,  MEIUIMHE,  OHOTEXHOJOTHH,
paccmarpuBath rJ100aNbHbIe HKOJIOTHYECKHE POOIIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO

ITO3HUIIHNIO




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

Kon

IIpoBepsieMblii 3J1IeMEHT COAEePKAHMS

buonorus kak Hayka. JKHUBbIE CUCTEMBI U UX U3YYCHUE

11

CoBpeMeHHass OWONOTHS — KOMIUICKCHAass HayKa. DBHOJOTHMYecKHMe HAyKu U
u3ydaemble UMU TpoOiembl. DyHIaMEHTAIbHBIC, NMPUKIATHBIE M ITOMCKOBBIC
HaYYHBIC UCCIICIOBAaHUS B OMOJIOTHH.

3HayeHne OWONIOTMU B (POPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYUHOMU
kapTuHbel mupa. [Ipodeccun, cszanHbie ¢ Omonorueil. 3HaueHUE OWOJIOTUU B
NPAaKTUYECKON JIEATEIIbHOCTH YEJOBEKa: MEAWLMHE, CEeIbCKOM XO3SICTBE,

IMPOMBIIIJIICHHOCTH, OXPAaHC ITPHUPOIbI

1.2

JKuBble cucTeMBl Kak mpeaMeT u3ydeHusi Omosoruu. CBOHCTBA JKUBBIX CHCTEM:
€MHCTBO XUMHUYECKOIO COCTaBa, JUCKPETHOCTh U LIEJIOCTHOCTb, CIOKHOCTH U
YIOPSA0YEHHOCTh CTPYKTYpBHI, OTKPBITOCTb, camMoopraHu3anus,
CaMOBOCITPOM3BE/ICHUE, PA3IPAKUMOCTh, H3MECHUNBOCTH, POCT U Pa3BUTHE.

YpOBHM OpraHM3alvM >KUBBIX CHUCTEM: MOJEKYJSPHBINA, KIETOUYHbIA, TKAHEBBIM,
OpraHU3MEHHbIH, MOMYJISIIIHOHHO-BHUI0BO, 9KOCUCTEMHBII
(buoreoneHoTHueckmii), OmochepHsiid. I[Iporeccrl, MPOUCXOIANIME B KUBBIX
cuctemax. OCHOBHbBIE TPHU3HAKU KHUBOTO. JKW3HB Kak (hopMa CyIIECTBOBAHUS

MaTepuun

1.3

Mertoasl Ouosiormueckoil Hayku. HaOmtonenue, u3MepeHue, HKCIEPUMEHT,
cucremarm3anmsa, wmetaaHanu3. IloHsTHEe 0 3aBHCHMON W HE3aBHUCHUMOH
nepeMeHHou. [lmanupoBanue skcnepuMenTa. [locTraHoBKa U IpoBEpKa TUIIOTES.
HyneBas rumore3a. Ilonstue BBIOOpKM Hu €€ pocTOBepHOCTb. Pa3bpoc B
Ouosiornueckux MaHHbIX. OIEHKAa JTOCTOBEPHOCTH TMOJTYYEHHBIX PE3yIbTaTOB.
[IprurHBI HWCKa)XEHHS pPE3yJIbTATOB AKCHEepuUMeEHTa. [IoHSTHE CTaTUCTUYECKOrO

TECTa

Knerka kak Onosorudeckasi CicreMa

2.1

Knerka — cTpykTypHO-(QyHKIIMOHANBHAS €AMHMLA KHUBOro. Mcropus OTKpBITUS
kiaetku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. LlIBanH, M.
HIneiinen, P. Bupxos). OCHOBHBIE MOJ0KEHUSI COBPEMEHHON KJIETOUHOM TEOPHH.
MeTo 161 MOJIEKYIISIPHOM M KJIIETOYHOM OMOJIOTHH: MUKPOCKOIIHS, XpoMaTorpadus,
anexTpodopes, METOJ MEUYEHBIX aTOMOB, muddepeHIanbHOe

HEHTPUPYTUPOBaHUE, KYIbTUBUPOBAHHE KIIETOK

2.2

XUMHUYECKUN COCTaB KJIETKU. Makpo-, MUKpO- U YJIbTPAMHKPO3JIEMEHTHI. Bosa u

eé POJib KaK paCTBOPUTCIIA, p€arcHTa, y4aCTUC B CTPYKTYPUPOBAHUU KIICTKH,




TEIUIOperyasiund. MuHepajabHble BellecTBa KIETKHU, WX OHOJOrHYecKas poJib.
Ponb KaTHOHOB M aHMOHOB B KJIETKE.

Buonornyeckue monumepbl. benku. AMHMHOKHCIOTHBIH COCTaB  OEIKOB.
Ctpyktypsl OenkoBoi Mosekysbl. [lepBuunas cTpykTypa Oenka, MeNTHIHAS
CBA3b. BropuuHas, TpeTuuyHas, 4YeTBEPTUYHAs CTPYKTYphl. [leHarypauus.
CgoiictBa 6enkoB. Knaccudukanus 6enxos. buonornueckue QyHKIUN OSIKOB.
VYrneBoasl. MoHocaxapuipl, AUcaxapHibl, OJIMrOcaxapuibl U IMOJIMCAXAPUJBL.
OO0muii mmaH cTpoeHuss U (PU3MKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJOB.
Buonornyeckue GyHKINN YTIIEBOJIOB.

Jlunuper. TuapoduisHO-TUApOodoOHBIE cBolicTBa. Kimaccudukanus Junuaos.
Tpurnmuuepuasl, ¢ocdhonunuasl, BOckH, cTepouabl. buomormueckue (yHKIUU
munuaoB. O6mue cBoiicTBa OMOJIOTMYECKUX MEMOpaH — TeKy4ecTb, CIIOCOOHOCTD
K CaM03aMbIKaHHIO, TOTYIPOHULIAEMOCTb.

Hyxneunosbie xucnorel. JIHK u PHK. CrpoeHue HyKIEMHOBBIX KHCIOT.
Hyxneotuasl. [Ipunnun xommuementapuoctu. I[lpaBuno Yapradda. Ctpykrypa
JHK — nBoitHas crimpanb. Mectonaxoxaenue u ouonornyeckue pynkunu JHK.
Bunet PHK. ®ynkuuu PHK B knetke.

Crpoenune Monekyiasl AT®. Makposprudyeckue cBsizu B Moiiekyne ATO.
buonoruueckue pynkiuu AT®. BoccTaHoBneHHBIE IEPEHOCYHKH, UX (DYHKIIUU B
kietke. Cexkenuposanue JJHK.

CtpykrypHas OWOJOTHs: OMOXUMHUYECKHE W OWOPU3NYCCKUE HCCIICTOBAHUS

COCTaBa U MPOCTPAHCTBEHHOW CTPYKTYpPBhI OMOMOJIEKYJT

2.3

Tunsel  KJIETOK: dyKapuoTHYecKass M mIpokapuotuyeckas. CTpyKTypHO-
(GyHKIIMOHaIbHbIE 00pa30BaHMsI KIETKH.

Crpoenne mnpokapuoTuueckoil kineTku. Kierounass cTeHka OakTepuili M apxei.
OcoOeHHOCTH CTpOEHUsi TeTepoTpoHOl M aBTOTPO(HON MPOKAPHOTHUECKHX
KJIeTOK. MecTo 1 pojib MPOKapruoT B OMOLIEHO3aX.

CtpoeHue M (QPYHKIMOHUPOBAHUE SyKapUOTHUecKOM kieTku. [lnmazmaruueckas
mMeMmOpaHa (mmazmanemma). CTpyKTypa Iula3MaTH4eckoil MmeMmOpaHnsl. TpaHcnopT
BEIIECTB Yepe3 IUIa3MaTHYeCKyr0 MeMOpaHy: maccuBHBIA  (nuddysus,
obOneruénHast nud@y3us), akTUBHbINA (MEPBUYHBIH W BTOPUYHBIA AKTHBHBIN
tpancnopt). [lomynponumaemocts MemOpanbsl. PaGota HaTpuii-KaaueBOro
Hacoca. DHJOLMTO3: MHHOIMTO3, (aromuro3. DK301UTO3. KierouHas CTEHKA.
CrpykTypa 1 GyHKIHUU KIETOUYHOW CTEHKH PacTEeHH, TpPHOOB.

[urommazma. Lluto3oms. I{utockener. JIBuxkeHune muronia3mel. OpraHouibl
kieTkd. OpHoMeMOpaHHBIE OpraHOWIbl KIETKU: HHAOIUIa3MaTHYecKas CeTh
(OIIC), anmapar ['onbaku, TM30COMBI, UX CTpOEHHE U (QYHKUIMHU. B3auMocBs3b

OJTHOMEMOpaHHBIX OPraHoOUA0B KJeTkH. CTpoeHHe TPaHyNIIPHOIO PETUKYIyMa.




Cunte3 pactBopuMbIX OenkoB. CHHTE3 KIETOYHBIX MemOpaH. [mankuit
(arpaHyssIpHBINA) SHAOIUIA3MAaTHYECKUU peTukynyMm. CekpeTopHas ¢GyHKUUS
armapara ['onbmxu. TpancnopT BewiecTB B KJETKE. Bakyonu pacTUTENbHBIX
kietok. Kierounsrii cok. Typrop.

[TomyaBTOHOMHBIE OPTaHOUIbI KIETKU: MUTOXOHIPUH, IIACTU/BI.

Crpoenrie u (pyHKIIMM MHUTOXOHJpPUN M TwacTui. llepBuuHBIe, BTOPUYHBIC U
CIIOKHBIE  TIACTHABI  (POTOCHHTE3UPYIOIIUX  DYKApHOT.  XJIOPOILIACTHI,
XPOMOILIACTBI, JIEHKOIIACTHI BBICIINX PACTEHUMN.

HememOpannbsie opranougsl kietku CtpoeHue M (YHKIUH HeMEMOpaHHBIX
OpPraHouI0B KJIETKU. PubocoMbel. MuxpoduiaamMeHTbl. MpIeuHble  KIETKU.
Muxkpotpy6ouku. Kiterounsnii meHtp. CTpoeHHE U JBHKCHHE JKI'YTUKOB U
pecHnyek. MukpoTpyOouku nuToria3msl. LleHTpuos.

SAnpo. OGonouka siapa, XPOMATHH, KapHOIUIa3Ma, SAPBINKH, WX CTPOCHUE U
bynkuuu. SnepHblii OeIKOBBIA MaTpuKc. IIpocTpaHCTBEHHOE pAacCHOIOKEHHE
XpoMocoM B uHTep(ha3HoM sifipe. benku XxpomaTrHa — TUCTOHBI.

Kinerounsle BximtoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KIETOK 3YKapHUOT

(pacTUTENBHOM, Y)KUBOTHOM, TPUOHOI)

2.4

AcCUMWISIIIMS U TUCCUMHIISALIMSA — JIBE CTOPOHBI MeTabonu3ma. Tumbl oOMeHa
BCIICCTB: aBTOTPOQHBIA M TeTepoTpodHBIA. YdacThe KUCIOpoAa B OOMEHHBIX
npoueccax. OHepreTudyeckoe ooOecreueHue KIEeTKU: mnpeBpaiieHune ATD B
oOMeHHBIX Tmporeccax. DepMEHTATUBHBIN XapakTep peaklHuil KJIETOYHOTO
MeTtabonu3ma. DepMeHTHI, UX CTPOCHHME, CBOMCTBA W MEXaHU3M JICHCTBUS.
Kogepmentsl. Otianuns GepMEHTOB OT HEOPTaHUYECKUX KaTalnu3aTopoB. benku-
aKTUBATOPbl U OENKU-UHTMOUTOPHI. 3aBUCHUMOCTh CKOPOCTH (€PMEHTATUBHBIX
peakumii OT Pa3IUYHBIX (PAKTOPOB.

[lepBUuHBIl CHHTE3 OpPraHMYECKUX BemlecTB B KieTke. dDorocuHTres. Poub
XJoporiactoB B mporecce (orocuHTe3a. CBetoBas U TeMHOBas (asbl.
[TponyktuBHOCTE (poTOCHHTE3a. BinsHue pa3auuHbIX (aKTOPOB Ha CKOPOCTh
¢dorocunTe3a. 3HaueHHe HOTOCUHTE3A.

XemocuHTe3. PazHooOpa3ue opraHu3MOB-XEMOCHUHTETHKOB: HUTPUUIMPYIOLIUE
OakTepuu, Kene300aKTepuu, CepoOAKTEPHH, BOJOPOAHBIC OAKTEpUHU. 3HAUCHHE
XEMOCHHTE3A.

AnaspoOHble opranusMbl. Bunel Opoxenus. IIpoaykTsl OposkeHUS U HX
UCIOJIb30BaHUE 4YENOBEKOM. AHA’pOOHBIE MHKPOOPTaHM3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHHU ¥ BO30yIUTENN OOJIE3HEH.

AspoOHBIE OpraHu3Mbl. JTalbl dHEpreTudeckoro oomena. [loaroroBurenbHbBIN
sTan. [ MHKonImu3 — OECKUCIOPOIHOE PACIIETIIIEHNE TITFOKO3BI.

buonoruueckoe OKHCJICHHUEC, WM KICTOYHOC ObIXaHHC. Poxsb MI/ITOXOHI[pI/Iﬁ B




nporeccax OMOJIOTHYECKOTO OKHCIICHUSL. Luxaeckue peaKIum.
OxucnurensHoe ¢ochopunuposanue. [IpenmymiecTBa a’poOHOro MmyTu oOMeHa

BEIIECTB repe aHadpoOHBIM. D(PPEKTUBHOCTD FHEPTETHUECKOT0 0OMEeHa

2.5

Peakuuu MmarpuuHoro cuHTe3a. IIpHHLIMII KOMIUIEMEHTapHOCTH B PEAKIUAX
MaTpUYHOTO CHHTE3a. Peanuzanus HaciencTBeHHOM nHpopMmanuu. I eHeTnueckuit
KoJl, ero cBoictBa. TpaHckpunuus — maTpuuHblii cuHte3 PHK. Ilpuniunst
TPAHCKPHIILIMU: KOMIIJIEMEHTApHOCTh, AHTUIAPAIIIEIbHOCTh, ACUMMETPHUYHOCTb.
Tpancnsamus u e€ srambel. Yyactue tpancnoptHeix PHK B OmocunTtese Genka.
VYcnoBust OuocunTe3a Oenka. KonmumpoBanme amuHOkucioT. Posnb pubGocom B
OuocuHTe3e Oemnka.

Opranu3anus reHoMa y MpoKapHoT U 3yKapuoT. Perynsauus akTUBHOCTU I€HOB Y
npokapuotr. ['mmore3a onepona (P. XKakob, XK. Mano). Perynsmus oOMeHHBIX
IIPOLIECCOB B KieTKe. KileTouHbIN roMeocTas.

Bupycsl — HekinerouHbsle (OpMBI JKM3HH M oOnuratHble napasutel. CTpoeHue
IPOCTBIX U CIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTeprodaros.

BupycHsie 3a0oneBanus uenoBeka, KMBOTHBIX, pacteHuit. CIINJ], COVID-19,

COLHAJIBHBIC 1 MCIUIITMHCKHUC HpO6J'I€MBI
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Knerounsnii mwkm, ero mepuonbl W perymsauus. HMeTtepdaza u MuUTO3.
OcoOeHHOCTH TPOLECCOB, MpOTeKarImux B UHTEepdasze. [loaroroBka KIETKH K
nenenuto. Ilpecunrermueckuit  (MOCTMUTOTHYECKHM), CHHTETUYECKUH U
MOCTCUHTETUYECKUH (IPEMUTOTUYECKUI) IEPUO/IbI UHTEP(A3bI.

Marpuunsiii cunre3 JHK — pemmukanusa. Ilpuanuner perumkanum  JIHK:
KOMIUIEMEHTAPHOCTh, IOJYKOHCEPBAaTUBHBIM CHUHTE3, aHTUNAPALIEIbHOCTD.
Mexannsm permmkanuu JJHK. Xpomocomsr. Ctpoenue xpomocom. Tenomeps! n
TeoMepaza. XPOMOCOMHBIM HaOOp KIETKM — KapuoTuil. JIuMjaouaHbli u
rariouHbil - HaOopbl XpomocoM. ['omosornynsle Xpomocomsl. IlonoBbie
XPOMOCOMBI.

Jenenne knerkn — MuTo3. CTaguu MHTO3a U NPOUCXOZSIINE B HUX ITPOLIECCHI.
Tuner muto3a. KapuoknHe3 M IHUTOKHMHE3. bHOjOrmyeckoe 3Ha4€HHE MHTO3a.
Perynsuus mutoTnyeckoro nukia kietku. Ilporpammupyemas kiaetouHasi rudenb
— anomnTo3.

CDYHKI_[I/IOHS.JIBHEISI ICHOMHKA

Opl" aHM3M Kak OMOJIOrMYecKas CUCTeMa

3.1

OnHOKIIETOUHBIE, KOJIOHUAJIbHBIE, MHOTOKJIETOYHbIE OpraHu3Mbl u
MHOTOTKaHEBBIE OPIraHU3MBI.

@opMBl  pa3MHOKEHHUSI OpPraHU3MOB: Oecrnojioe (BKJIOYash BEreTaTUBHOE) U
nosoBoe. Buasl Oecrnonoro  pasMHOXKEHHUS: TMOYKOBAaHUE, CHOPYJIALHNA,

(dparmMeHTanys, KJIOHUPOBAHHE.




[TonoBoe pa3zmuoxenue. [lonoBbie kneTku, iy rameTel. Meios. Ctaauu Meiiosa.
[ToBenenue xpomocoM B Mmeitoze. Kpoccunrosep. buonorunueckuit cmpican meitosa
1 II0JIOBOTO Iporecca. Meno3 U ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.
[IpenzaponpiieBoe paszButue. ['ameToreHe3 y >KMBOTHBIX. [loOBbIE Kene3bl.
OOpazoBaHrne u pPa3BUTHE IIOJIOBBIX KiIEeTOK. CrepMaToreHe3 M OOTeHE3.
Crpoenne mOJOBBIX KIETOK. OmIog0oTBOpeHHE U SMOpPHOHAIBHOE DPa3BUTHE
KUBOTHBIX. CIIOCOOBI OTUIOAOTBOPEHUS: HApYKHOE, BHyTpeHHEee. [lapTeHorenes.
WupuBuayanbHOe pa3BuTHE oOpraHu3MoB (oHToreHes3). Craauu smMOpHOreHesa
KUBOTHBIX (Ha rpumepe Jsrymkn). Jpodnenue. Tumsl apodnerus. OcoOGeHHOCTH
JIpoOJeHNs MJIEKONUTAIONIMX. 3apOAbIIIEBbIE JIUCTKU (racTpyssiuus). 3akiaaka
OpraHoB M TKaHEH U3 3apOJbIIIEBBIX JUCTKOB. B3auMHOe BiusHHE wyacTeil
pa3BUBAIOIIETOCS 3apojblia (SMOpUOHATbHAS WHAYKUUS). 3akiajka IJIaHa
CTPOEHHUSI >KMBOTHOI'O KaK pe3yJIbTaT HEpPApXUUYECKUX B3aUMOJCHCTBUN TI'€HOB.
BnusiHne Ha SMOpHMOHAIBHOE pa3BUTHE PA3IWYHBIX (AKTOPOB OKpPYKAIOMICH
CpeIbl.

Poct u pa3zButue xuBoTHbIX. [TocTomMOpuoHanbHeIil nepuos. [Ipsimoe u HenpsaMoe
pa3ButHe. PasButHe ¢ meramopdo3oM y OECHO3BOHOYHBIX M IMO3BOHOYHBIX
KUBOTHBIX. bHOJOrMueckoe 3Hau€HUE NOPSIMOIO U HENPSAMOro Pa3BUTHS, HX
pacrnpocTpaHeHue B mpupoje. Tumbl pocta XUBOTHbIX. (DaKTOPBl perynsnuu
pocTa JKMBOTHBIX M denoBeka. CTaauu NOCTIMOPHUOHANBHOTO pPa3BUTUS Y
KUBOTHBIX U 4esioBeKa. [lepnosibl oHTOreHe3a yenoBeKa.

PazmHoenne u pasButue pacteHmid. [amerodur u cnopodur. Meiioz B
KU3HEHHOM IMKie pacrteHuil. OOpaszoBaHHe crop B Ipoliecce Meio3a.
['amerorenes y pacreHnid. OIUIONOTBOPEHUE U PA3BUTHE PACTUTEIBHBIX
OpraHu3MoB. J[BOMHOE OIIOJJOTBOPEHHE Y LIBETKOBBIX pacTeHHil. OOpa3zoBaHue 1

Pa3sBUTHUC CCMCHU. MexaHanu3MbI PEryIdnuu OHTOICHE3A y paCTeHI/II\/’I " ) KUBOTHBIX

3.2

Wcropust cTaHOBJIEHHMS] ¥ pPa3BUTUS TEHETUKHM Kak Hayku. (OCHOBHBbIE
T€HETHYECKUE TOHATHS W CHUMBOJIBL. ['OMOJOTHYHBIE XPOMOCOMBI, AJJIEIbHBIE
TEHbl, AJIbTEPHATUBHBIE IPU3HAKH, JOMHUHAHTHBIA WM PELECCUBHBIA IPU3HAK,
TOMO3UT0Ta, TETEPO3UroTa, YUCTas JUHHUS, THOPUABI, TEHOTUN, (EHOTHII.
OCHOBHBIE ~ METOJIbI ~ TE€HETHUKH: TUOPHUIOJIOTUYECKUM,  IIUTOJIOTHUECKHH,

MOJIEKYJISIPHO-TEHETUYECKUIA

3.3

MounoruOpunnoe ckpemnpanue. [lepssiit 3axkoH Menenst — 3akoH eAnHo00pa3us
rubpuaoB mepBoro mnokosieHus. IlpaBuno nomuHupoBaHus. Btopoill 3akoH
MeHnnens — 3aKkOH paclleIUIeHUs MpU3HAKoB. [lUTonornyeckue OCHOBBI
MOHOTHOPHUAHOTO CKpeIuBaHus. [ umores3a 4MCcTOTHI ramer.

AHanuzupylolee ckpemuBaHue. [IpomMexxyTOUHBIH XapakTep HacleA0BaHuUs.

PacmenneHI/Ie IIPHU3HAKOB IIPHU HEIIOJITHOM JOMHUHUPOBAHHHU.




Jurnbpumnoe ckpemuBaHue. TpeTuil 3akoH MeHAeNns — 3aKOH HE3aBUCHMOTO
HACJICIOBaHMsI ~ TMPU3HAKOB.  [lUToNOrMYeckre  OCHOBBI  TUTHOPHIHOTO
CKpELIMBaHMUS.

CueruieHHOe HacienoBaHue mpu3HakoB. Pabotrer T. Moprana. CuerieHHOE
HAaCJICIOBAHUE TE€HOB, HAPYILICHHWE CIEIUICHUS MEXAYy TIeHaMHu. XPOMOCOMHas
TEOPHs HACJIEICTBEHHOCTH.

I'eneruka mnona. XpoMOCOMHBIMH MEXaHU3M OIIpEAEIeHUs 1oja. AyTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIi M TeTeporaMeTHhI moJ. I'eHeTnueckas
CTPYKTYypa IIOJIOBBIX XpoMocoM. HacienoBanue NpU3HAKOB, CILEIJICHHBIX C
IIOJIOM.

I'enoTun kak nenoctHas cucrema. [lneloTpornusi — MHOKECTBEHHOE JEHCTBUE
resa. MHOXECTBEHHBIH ajIeNu3M. BzanmojeicTBre HeaUIENbHBIX TI'€HOB.

Komniemenrapaocts. Onucras. [lonumepus

3.4

BzaumopelicTBre reHoTHIA U cpefibl U popMupoBanuu Gpenoruna. MismMmeHunBoCTh
npu3HakoB. KauecTBeHHbIE W KOJWUYECTBEHHBIC MPHU3HAKU. BUIbI M3MEHUMBOCTH:
HEHACJIC/ICTBEHHAS 1 HACJIEJICTBEHHASI.

Momudukanionnass ~ u3MeHUMBOCTb.  Pomb  cpembl B (OpPMHPOBAHUU
Mo r(UKaMOHHON U3MeHYnBoCcTH. HopMma peakiun npusHaka. BapuaimoHHbli psij
u BapuarmonHas kpuBas (B. Woranncen). CpoiictBa MOIU(PUKAIIMOHHON
W3MEHYHBOCTH.

I'enoTunuueckas n3MeHYUBOCTh. CBOMCTBAa T€HOTUITMYECKON M3MEHYMBOCTH. Bubl
TeHOTUITMYECKOI N3MEHUMBOCTH: KOMOMHATHBHASL, MyTAI[HOHHASI.

KomOunaTiBHas W3MEHUYMBOCTh. Meilo3 ©  TOJIOBOM TIpoIlecC — OCHOBA
KOMOWHATHUBHON W3MEHYMUBOCTU. POJIb KOMOMHATHBHON M3MEHYMBOCTU B CO3JAHUU
TeHEeTHYECKOr0 Pa3Ho00pasus B mpejiesiaX OJJHOTO BUA.

MyrtanoHHasi U3MEHYMBOCTb. BHUJIbI MyTaluii: TeHHbIE, XPOMOCOMHbBIE, T€HOMHBIE.
CroHTaHHBIE W WMHIYLIIMPOBAHHBIC MYyTallUW. SIJIEpHbIE W IUTOIUIA3MATUYECKHE
mytarui. COMaTHYECKUE U TTOJIOBbIE MyTaliu. [[pUuyrHbI BOSHUKHOBEHUS MYTAIIUH.
MytareHbl M HMX BIMSHHE Ha OpraHU3Mbl. 3aKOHOMEPHOCTH MYTAI[HOHHOIO
npoiiecca. 3aKOH TOMOJIOTHYECKUX PSIIOB B HacleACTBeHHON n3menunBoctu (H.U.

BagsuioB). BHesiiepHast ”3MEHUNBOCTD U HACJIEICTBEHHOCTh

3.5

Kapuotun 4enoBeka. MexayHapoaHas MporpaMMa MCCIEIOBAaHUA TIE€HOMaA
yernoBeKa. MeTonbl  HM3Yy4YeHUs TE€HETUKM  4YeJIOBEKa: T'eHEeaJlOrHnYecKuid,
OM3HEIOBBIH, UTOTE€HETUYECKU, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-TEHETUYECKUN. CoBpeMeHHOe onpeacIcHue TEHOTHIIA:
MTOJTHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHKUE, B TOM YHUCIIE C IMOMOIIBIO
[M[IP-ananmu3a. HacnencrtBennsle  3a0oneBaHus  4esloBeKka. [ e€HHBIE U

XPOMOCOMHBIE 601e3Hu YeJI0BEeKa. bone3nn c HACJIeICTBEHHOU




MIPEIPACIIONOKEHHOCThIO0. 3HAYCHHE MEAWIIMHCKOW TEHETUKU B MPEIOTBPAIICHUN

U JICYEHNH T'€eHETHYECKHX 3a001eBaHni uetoBeka. CTBOIOBEIE KIIETKH

3.6

JlomecTukanus u cenekuus. 3apoxKACHUE CENIEKIMU U ToMecTukauuu. Yyenue H.M.
BaBunoBa o 1eHTpax NMPOUCXOXKICHUS W MHOTOOOpa3usi KyJIbTYPHBIX PACTCHUIA.
Ponb cenexiuu B CO3/ITaHUM COPTOB PACTEHHM U MOpoA *KUBOTHBIX. Copt, mopoja,
IITAMM. 3aKOH T'OMOJIOTMUYECKHX PAIOB B HacieICTBEHHOW u3MeHunBoct H.U.
BaBuiosa, ero 3HaueHue Juist CEJIEKIIMOHHON paboThI.

Metonpl  ceneKUMOHHOM paboTbl. McKyccTBEHHBI OTOOp: MAaccoBbI U
VH/IUBUYAJIbHBIM. Dramsl KOMOUWHAIIMOHHON CCJICKIIUH. HcnreiTanue
MPOU3BOIUTENEH MO MOTOMCTBY. OTOOpP MO TE€HOTUIY C TOMOIIBIO OLICHKH
dbeHoTHIIa TOTOMCTBA U OTOOP IO reHOTHUITy ¢ momouisko aHanuza JHK.
HckycCcTBeHHBIN MyTareHe3 Kak METO/| CEICKIIMOHHOW pa0boThl. PauanimoHHbIH 1
XUMUYECKHA MYyTareHe3 Kak WCTOYHUK MYTalluid Yy KyJIbTYpHBIX (Gopm
opraHu3moB. Mcnonb30BaHME T'€HOMHOTO pEAAKTUPOBAaHUS U METOJOB
pexomOuHanTHbIX JIHK 1515 mosmyyeHuss ICXOAHOTo MaTepuaia Juisl CEJIeKLIUU.
[Momyyenne monmmruionioB. BryTpuBmHaoBas rulpummsaiwms. brmmskopoacTBeHHOE
CKpeIllMBaHue, Wi WHOpuAMHT. HepoJcTBeHHOE CKpelMBaHHWEe, WM ayTOPHIIUHT.
I'ereposuc u ero npuumsbl. Mcnosnb3oBaHue rereposuca B ceneKuuu. OTnanéHHas
ruOpumm3anyst.  [Ipeomonenre OecIutoisi MEXBHIOBBIX THOPHAOB. JloCTrkeHUSs

CEJICKLIMY PACTEHUM U AKUBOTHBIX

3.7

OOBEKTHI, HCIIOIB3YEMbIE B OMOTEXHOJIOTHH, — KJIETOYHBIC ¥ TKAHEBBIE KYIBTYPBI,
MHUKPOOpPIaHU3Mbl, MX  XapakTepucTuka. TpaauuuoHHas  OHMOTEXHOJIOTHS:
xyieboneyeHne,  MOJy4yeHHE  KUCIOMOJIOYHBIX  MPOXYKTOB,  BHHOJENHE.
Muxkpo6uonoruueckuii  cuHTe3. OOBEKTHI MHMKpPOOHOJIOTMYECKMX TEXHOJIOTUH.
[Tpou3BosncTBO  O€nka, aMUHOKHMCIOT U BUTaMHMHOB.  MckyccTBeHHOE
OIUIOIOTBOPEHUE. PEKOHCTpYKIMSA SHLEKIETOK M KJIOHUPOBAHUE >KMBOTHBIX.
Meto TpaHCIUTaHTalUU AAEP KIETOK.

XpoMOCOMHass W TeHHas MWHXKEeHepusa. VICKyCCTBEHHBIM CHHTE3 Te€Ha U
KoHCTpyupoBanue pexkomOMHaHTHBIX JIHK. JlocTuxkeHus W MepCreKTHUBBI
XPOMOCOMHOM ¥ Te€HHOW WH)XEHepuu. MenaunuHckue OHOTEXHOJIOTHH.

Hcnonbs30BaHuE CTBOJIOBBIX KIETOK

Cucrema 1 MHOroo0pasue OpraHn4eckoro Mupa

4.1

buonorndyeckoe  pasHooOpasme  opraHusmMoB.  CoOBpeMeHHas  CHCTeMa
opranuueckoro wmwupa. IlpuHimnel knaccupukanuu opraHu3mMoB. OCHOBHBIE
CHCTeMaTHYeCKHe IPYIIbl OPraHU3MOB.

OCOOCHHOCTH CTPOCHHS W JKU3HEACATEIBHOCTH OJHOKJICTOYHBIX OPTraHW3MOB.
bakrepun, apxeu, OIHOKIETOYHbIE TPUOBI, OJHOKIECTOYHBIE BOJOPOCIH, APYTHE

IMPOTHUCTHI. Kononuansueie OpraHHU3MBlI. I[BI/I)KCHI/IG OIHOKJICTOYHBIX OPTraHU3MOB:




amEOouaHoe, KIyTUKOBOE, PECHUYHOE. 3alliuTa y OJHOKJIETOUYHBIX OPraHU3MOB.

PaznipaxxuMocTh y OAHOKIIETOYHBIX OPraHu3MOB. TakCUChI

4.2

MHoOrokJjieTouHble pacTeHus. B3auMoCBs3b YacTel MHOTOKJIETOYHOI'O OpraHu3Ma.
Tkanu, opraHbl U CHUCTEMbl OPraHOB MHOTOKJIETOYHOIrO opranusma. OpraHuszm
Kak eaMHoe uenoe. TkaHu pacteHuid. TUIBI  PacTUTENbHBIX TKAHEH:
oOpa3zoBarenbHasl, TOKPOBHAas, MPOBOJAIIAS, OCHOBHAs, MEXaHHYECKas.

OcoOenHoCTH CTpOeHUSs, PYHKIMI U PACIIONOKEHNUS TKaHEeH B OpraHax pacTeHUui

4.3

BereratuBHble U T€eHEepaTUBHBIE OpraHbl pacTeHUN. DYHKIIMU OPraHOB U CUCTEM
opranoB. Kapkac pacrenuil. /[BukeHre MHOTOKJIETOYHBIX PACTEHUM: TPOIIU3MbI U
HacTuu. llornomenue BOIBI, YIVIEKMCIOTO ra3a M MHUHEpPaJIbHBIX BEILIECTB
pacrenusimu. Jlpixanue pacrenuit. Auddysus razoB uepe3 nmoBepXHOCTh KIETKH.
TpancnopTHble cUCTeMBbl pacTeHuid. Beimenenwe y pacreHuid. 3anmura y
MHOTOKJIETOUHbIX pacTeHui. Kyrukyna. CpenctBa macCUBHOM M XMMHYECKOU
3a1uThl. QUTOHLUIBL.

PaznpaxxumocTs M perynsuusi y opraHu3moB. Pa3gpaxxumocTe M perynsduus y

MHOTI'OKJICTOYHBIX paCTeHHﬁ. PocToBrIe BeliecTBa M UX 3HAUYCHUE

4.5

MHorokjgeTouHbsle  JKHMBOTHBIC. B3amMOCBSI3bp  YacTelf  MHOTOKJICTOYHOTO
opranu3ma. TkaHU, OpraHbl U CUCTEMbl OPraHOB MHOTOKJIETOYHOI'O OpraHu3Ma.
OpranusMm kak eauHoe 1enoe. ['omeoctas. TkaHu )KMBOTHBIX U 4ejoBeKa. THIIbI
JKUBOTHBIX TKaHEW: SIUTEIUalbHasi, COCIUHMUTENIbHAS, MBbIIICYHAs, HEPBHAS.
OcobenHoctu cTpoeHus, (GYHKUMA M PpACIONIOXKEHUS TKaHEH B oOpraHax

JKNBOTHBIX N YCJIOBCKA

4.6

Opranbl ¥ cUCTEMBl OPraHOB >KMBOTHBIX. DYHKIIMK OPraHOB U CHCTEM OpPraHOB.
Omnopa Ttena opraHu3moB. CKeleTbl OJHOKIETOYHBIX M MHOTOKJIETOUYHBIX
KUBOTHBIX. HapyxHblii u BHyTpeHHUH ckeneT. CTpoeHHe W THUIbl COEAMHEHUS
KOCTEM.

I[BI/I)KGHI/IG MHOT'OKJICTOYHbLIX JKHUBOTHBIX. HI/ITaHI/Ie JKNUBOTHBIX. HI/ITaHI/Ie
MO3BOHOYHBIX >KUBOTHBIX. JIpIxaHue XUBOTHBIX. KokHoe npixanue. XKabepHoe u
JIETOYHOE JIBIXaHHE.

I[I)IXElHI/Ie IIO3BOHOYHBIX JKHWBOTHBIX. 3BOJ’IIOHI/IOHHO€ yCJ'IO)KHeHI/IC CTpOCHI/Ifl
JIETKUX TO3BOHOYHEIX JXKUBOTHBIX. I[BIX&TCJ'IBH&S[ CUCTCMaA YCJIOBCKA. MeXﬁHI/I?)M
BEHTWIALIMM JIETKUX Yy NOTUL W MICKONUTAIOUMX. TpaHCHOPT BELIECTB Yy
opraHu3moB. TpaHCHOPT BELIECTB Yy JKUBOTHBIX. KpoBeHOCHas cucremMa u eé
opranbl.  KpoBeHOCHass  cucremMa  TO3BOHOYHBIX  JKHMBOTHBIX.  Kpyru
KpOBOOOpAIIICHHs. DBONIOIMOHHBIE  YCIOXKHEHHS CTPOSHUS KPOBEHOCHOM
CHUCTEMBbI MO3BOHOYHBIX >XMBOTHBIX. Bbinenenue y opraHu3moB. Beigenenue y
KUBOTHBIX. COKpaTtuTenbHble BakyosH. Opranel BelieneHus. CBs3b MOJOCTH Tela

C KPOBEHOCHOM W BBIICIHUTEIBHON cucTeMamu. BpineleHue y MO3BOHOYHBIX




)KMBOTHBIX. 3allUTa Yy MHOTOKJICTOYHBIX JKHBOTHBIX. IIOKpOBBI M WX
IPOM3BOJIHBIC.

Pa3npaxuMOCTh U peryisius y Opranu3MoB. Pa3apakuMocTh y 0THOKJIETOYHBIX
opraum3moB. Takcucel. Pa3apakumMocTb M perymsnusi y MHOTOKJIETOYHBIX
pacteHuii. PocToBble BemecTBa 1 UX 3HaUCHHUE.

HepBHast cucrema u pedieKTopHas peryisiius Yy MHOTOKJIETOYHBIX >KUBOTHBIX.
HepBHast cuctema u €€ oTeibl. DBOIIONMOHHOE YCIOXKHEHUE CTPOSHHS HEPBHOU
CHCTEMBI Y KHBOTHBIX.

PazpaboTka anropuTMoB M mporpamm uis SPQPEKTUBHOH (PYHKIMOHAIBHOM
AQHHOTAllUd ~ TE€HOMOB,  TPAHCKPUIITOMOB,  HPOTEOMOB,  METabOJIOMOB

MHUKPOOPIraHnu3MoOB, paCTeHHﬁ, JKNBOTHBIX M YCJIOBCKA

OpI‘aHI/I3M YCJIOBCKA U €TI0 3J0POBLC

5.1

Opransl ¥ cucTeMbl OPraHoB yenoBeka. OTesbl TOJIOBHOIO MO3ra 03BOHOYHBIX
KHUBOTHBIX. Peduekc u pedumekropnas nyra. be3yciioBHbIE H  yCIOBHBIC
peduekcel. I'ymopanbHas peryisiuss U SHAOKPUHHAS CHCTEMa >KUBOTHBIX H
yesioBeKa. JKene3bl PHIOKPUHHONW CUCTEMBI U MX TOPMOHBI. [leiicTBHE TOPMOHOB.
B3aumocBs3p HEpBHON U S3HIOKPUHHOHN cucteM. ['unortanamo-runodusapHas

cucrema. Pedexc u pednexropnas ayra. beaycioBHbIe U YCIOBHBIE pedIeKChI

5.2

3amura opranuzma oT OosiesHedl. IMMmyHHas cucteMa denoBeka. KieTouHblii u
TYMOPQJIbHBIA UMMYHHTET. BpOXAEHHBINA, NPHOOPETEHHBIN crenududecKuii
uMMyHuTeT. Teopuss  KIOHanbHO-celeKTUBHOro wummyHuteta (IL.DOpmnux,
®.M.bepuer, C.ToneraBa). BocnamutenbHble OTBETHl OpraHu3MOB. Pomb

BPOKAEHHOIO UMMYHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI

5.3

KpOBeHOCHaSI cucTtemMa U e€ OpTaHBbI. Cepﬂue, KPOBCHOCHBIC COCYIbl U KPOBb.

Kpyru xpoBooOpaienus. Pabora cepaiia u e€ perynsuus

5.4

Jpixanue yenoseka. J{uddysus ra3oB uepe3 MOBEPXHOCTh KIETKH. J(pIxaTenbHast
cuctema 4yenoBeka. JIpIxaTenbHas TOBEPXHOCTh. Perynsuus  JbpIXaHus.

JpixarenbHble 00BEMBI

5.5

[TumeBaputenbHas cucrema uenoBeka. OTaenbl MUIIEBAPUTENIBHOIO TpPAKTA.
IInmeBapuTenbHple  Kene3bl.  BHYTPUIIONIOCTHOE M BHYTPHUKJIETOYHOE

MUIICBAPCHUC

5.6

ITokpoBel M ux mnpowusBoaHble. Opranel BbaeneHus. Ilouku. CrtpoeHne u
¢yHkunoHupoBanue HepoHna. OuIbTpaIMs, CeKpelrs U 0OpaTHOE BCAChIBAHUE

KaK MEXaHU3MBbI paGOTLI OpTraHOB BbBIICJIICHUS. O6pa303aHI/Ie MOYH Yy YCJIOBCKA

5.7

I[BI/I)KCHI/IC YyeJIoBeKa: MblieuHas cucrema. CKEJICTHBIC MbIIIIBI U HX pa60Ta.

CTpOCHI/IC Y TUIIBI COEINHEHUS KOCTel

Teopm{ 3BOIIOLMH. Pa3BuTHe )KU3HU Ha 3emite




6.1

OpomounonHass teopuss Y. JlapBuna. IIpeAnochUIKM  BO3HUKHOBEHUS
napBuHM3Ma. JKn3Hb 1 HayuyHas aedarenbHocTh Y. JlapBuHa.

JIBuoxyme cuiibl 3Boaouuu BUIoB 1o Y. JlapBuHy (BbICOKasi MHTEHCUBHOCTh
pasMHOXKEHUS OpPraHW3MOB, HACJIEJICTBEHHas HW3MEHYMBOCTb, Oopbba 3a
CYLIECTBOBaHME, €CTECTBEHHBIN U HCKYCCTBEHHBIH 0TOOD).

Odopmnenne cunterndeckoin Teopuu 3Bomtonuu (CTD). HelitpanbHas Teopus
sBosrori. CoBpeMEeHHasi IBOJIOIMOHHAS OMONOTHs. 3HAUYE€HHE IBOJIOIUOHHON

Teopuu B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHOU KapTUHBI MUPa

6.2

[Tonmymsiuust Kak »yieMEHTapHas eIuHula 3BoJoLMU. COBpEMEHHBIE METOJbI
OLICHKH T'€HETHMYECKOTO pa3HooOpa3usi M CTPYKTypbl mnomyisiuil. M3meHnenue
reHooHAa MOMYJSIMH KaK »JIEMEHTapHOE 5BOJIOIUOHHOE SBJICHHE. 3aKOH
reHeruyeckoro pasHoBecus [[x. Xapau, B. Baitn6epra.

OnemMeHTapHbIe  (aKTOPHl  (ABWKYIIHE CHJIBI) OSBOJIONUU. MyTallmOHHBIN
npouecc. KomOunatuBHas u3MeH4YMBOCTh. Jlpeilp reHoB — ciyuaiiHbie
HEHAINpaBJICHHbIE HW3MEHEHHs 4YacTOT auleled B momyiasamusax. Oddekr
OCHOBATEIIA. Murpanuu. N3omsauus MO YJIALIAN: reorpaguyeckas
(mpocTpaHCTBeHHasl), Orooruueckas (pernpo yKTUBHAS).

EctectBeHHblil 0oTOOp — HampaBmstomuii  ¢akrop dBomouud.  Dopmbl
€CTeCTBEHHOTO OTOOpa: JBWXKYIIWH, CTaOWIU3UPYIOMIMN, pa3pbIBAIONIHIA
(nu3pynrtuBHbIN). [lonoBoit oTOOD.

[IprcnocoONeHHOCT, ~ OPraHM3MOB  Kak  pe3yiabTaT  MHUKPOAIBOIIOLIUU.
Bo3HukHOBEHHE  TPUCIIOCOONIGHUH y  OpraHu3MoB.  ApoMopdo3bl U
uanoagantauuu. [lpumepsl npucnocobyieHuit y opranu3dmMoB. OTHOCUTENBHOCTh
PUCTIOCOOTIEHHOCTH OPraHU3MOB.

Bun, ero xpurepunm u cTpykrypa. BunoobpazoBaHue Kak pe3yibTar
MUKpO3BOIIOIMH. M3omsamus — xmoueBoi ¢aktop BUpooOpazoBanus. Ilytu u
CIocoObI BH1000pa30BaHMUS: aJIIONaTPUIECKOe (reorpaduueckoe),
CUMITAaTPUYECKOE  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (TIOJUILIONIU3AIN,
ruOpuu3anys). JuTenbHOCTh HBOIIOIMOHHBIX IPOIIECCOB.

MexaHu3mbl GOPMHUPOBAHUS OHOJIOTUYECKOTO pa3HO0Opa3usl.

Ponb »BomonMoHHON Onosioruy B pa3palOTKE HAayYHBIX METO/J0B COXpaHEHUs
O6uopazHooOpa3us. MUKpPOIBOIIONUA W KOIBOJIOIUS TMAPA3UTOB M HMX XO3SEB.
Mexanu3Mbl GOPMUPOBAHUS YCTOWIMBOCTH K aHTUOMOTHKAM M CIIOCOOBI GOPHOBI

C HeH

6.3

MeTtonpl n3ydeHHs: Makpo3Boitonuu. [laneoHTomornyeckue MeToAbl M3Yy4YEHUS
sBostou. Ilepexoanbie (opMbl U PUIOTEHETUYECKUE PSAIbI OPTaHU3MOB.
buoreorpaduyeckue Meronpl uydeHus somonuu. CpaBHeHue Quopsl U hayHbl

MaTepUKOB M OCTPOBOB. broreorpaduueckue odiaactu 3emin. Buasi-sHneMuxu u




PEITUKTHI.

OMOpHONIOTHUECKUE W  CPaBHHUTEIBHO-MOP(OIOTHYECKHE METOIbl HU3YyYCHHS
SBOJIOLUH. I'eneTnyeckue MeXaHHU3MBI OBOJOIIHUMU OHTOI'€HE3a U IIOABJICHUSA
SBOJIIOIMOHHBIX ~ HOBIIECTB. [ 'OMOJIOTMYHBIE W  aHAJIOTUYHBIC  OpraHbl.
PymumeHntapHble  opraHbl W aTaBU3Mbl.  MOJIEKYJISIPHO-TEHETHYECKUE,
OHOXUMHUYECKUE )41 MaTeMaTU4dYCCKUe METOAbI HU3YUCHUA OBOJJKOOUH.
I'oMonoru4unble IeHbl. COBpeMeHHBIe MCTOABI IMOCTPOCHUSA (1)I/IJIOI‘€H€TI/I‘-I€CKI/IX
JICPEBBEB.

XpOMOCOMHBIe MyTalluu U 3BOJIFOIIHUA T'CHOMOB.

OO0mue 3akoHOMEpHOCTH (MpaBWia) 3BOIMIONMU. HeoOpaTUMOCTh 3BOIIOIHU.

A,HaHTI/IBHaﬂ paauanus. HepaBHOMCpHOCTB TEMIIOB 5BOJIFOIINH

6.4

Hayuynple THIOTE3bl TNPOUCXOXKIEHHUS JKM3HM Ha 3emuie. AOuorenes
naHcnepMus. JloHay4Hble PeICTaBICHUS O 3apOKICHUM KU3HU (KPEaLMOHU3M).
['unore3a MOCTOSIHHOrO CaMO3apOKJICHUS KU3HU U €€ OIPOBEPKEHUE ONBbITAMU
®. Penu, JI. Cnammanmanum, JI. Tlactepa. Ilpoucxoxknenue KuU3HU U
acTpoOHOoJIOTHS.

OcHoBHBIE 3Tanbl HEOpraHU4eckou sBomtouuu. IlnanerapHas (reosioruueckas)
SBOMIONMS. XHUMHUYECKash DJBONIOLUUA. AOHOTeHHBIH CHHTE3 OpPraHuYecKuX
BemecTB U3 Heopranmdeckux. Omeir C. Mwmiepa u I'. FOpu. OOpa3zoBanue
nojsuMepoB U3 MoHomepoB. KoanepBarnas runoresa A.M. Omnapuna, rumnoresa
nepsuuHoro OymboHa JIk. XomnzaeiHa, reHeruueckas rumnoreza [. Mémnepa.
Pu6o3umsr (T. Yek) u rumotesa «vupa PHK» VY. I'mnbepra. @opmupoBanue
MeMOpaH ¥ BO3SHUKHOBEHHE ITPOTOKIIETKH.

Uctopusa 3eminn u meronapl e€ u3ydeHus. Vckomaemble OpraHMYeCKHE OCTATKH.
['eoxpononorus u e€ Meroapl. OTHOCUTENbHAs M aOCOIIOTHAs T€OXPOHOJIOTHS.
I"'eoxpoHoIOrMuecKas 1Kasa: 0HbI, 3pbl, IEPUOBL, JTTOXH.

HauanbHble dTanel opraandeckoil 3Boaronuu. [losBieHne M 3BOJIIOIUS NEPBBIX
KJIETOK. OBoytolus Merabonau3Ma. BoO3HUKHOBEHHE TEPBBIX DKOCHCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTIIIEHKH KaK aHaJIoT MEpBBIX Ha 3eMile COOOIIECTB.
Crpomaronutsl. [IpokaproTsl U 3YKapHOTHI.

[TpoucxoxaeHue sykapuoT (CUMOHOreHe3). DBOJIOLUUOHHOE MPOUCXOXKIECHUE
BUpycoB. [IpoucxokJeHHe MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HHKHOBeHue
OCHOBHBIX I'PYIIII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE 3Tambl 3BOMIONMU BBICHIMX pacTeHuil. OCHOBHBIE apoMOp(O3bI
pacteHuid. Bpixon pacrenmii Ha cymy. [losBneHne CHOpOBBIX pacTeHHH |
3aBoeBaHue uMH cymu. CeMeHHble pacTeHus. [IponcxoXkaeHHe IBETKOBBIX
pacTeHUN.

OCHOBHBIC 3TaIbl OBOJIIOIIMHA  KUBOTHOT'O MHUpA. OcHOBHBIC apOMOp(I)OBLI




KUBOTHBIX. Benjackas ¢ayna. KeMOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
tunos. [lepBrle XoproBbIe KUBOTHBIE. JKU3Hb B BOJE. DBOJIOLHUS TO3BOHOYHBIX.
[Tpoucxoxnenne ampubdbuii U pentunnid. [IporCcXoKICHHE MIICKOMUTAIONUX U
ntull. [Ipunnun xmrodyeBoro apomopdosza. OcBoeHue OECIO3BOHOYHBIMH U
[T0O3BOHOYHBIMH KUBOTHBIMU CYIIH.

Pa3ButHe xu3HM Ha 3eMJie 110 ApaM U MEepUoJaM: apXei, IpoTepo30il, Najieo30i,
Me3030, KaifHo30il. OOmas XapakTepucTHKa KIUMara M TIeoJOrHYECKUX
npoueccos. [losiBIeHre U pacuBeT XapaKTepHbIX OPraHU3MOB. YTIIe00pa3oBaHUE:
€ro YCIIOBHSI U BIMSHUE HA Ta30BbIi COCTaB aTMOC(hEpHI.

MaccoBble BBIMUPAHHSI — 3KOJOTMYECKHE KpU3UChl nIpouuioro. IlpuuuHel u
CJIEICTBUSI MAacCOBBIX BbIMUpaHUN. COBPEMEHHBIH SKOJOTMYECKHM KPU3HC, €ro

0COOEHHOCTH

6.5

Pasnenst m 3amaum  anTpomosoruu. Meronpl aHTpornosniorud. CraHOBIIEHHE
MIPEACTABICHUI O TPOUCXOXKACHUH UeoBeKka. COBpEMEHHbIE HAYUYHbIE TEOPUH.
CxoncTBO 4yenoBeka € KUBOTHbIMU. CHCTEMaTHUECKOE IOJIOKEHUE YeJIOBEKa.
CBuzerenbcTBa  CXOJACTBA  YEJNOBEKA C  JKMBOTHBIMHM:  CPaBHUTENBHO-
MOP(OJIOTHUECKHE, AMOPHOJIOTHYECKHE, (hU3M0JIOr0-0MOXUMHYECKHE,
noBefeH4Yeckue. OTanuus 4eaoBeKa OT )KUBOTHBIX. [IpAMOX0KIeHNE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TrOJIOBHOIO MO3ra U BTOPOW CUTHAJIbHOU
CHUCTEMBI.

JBuxyme cuibl ((akTopbl) aHTpOMOreHe3a: OHOJOTHYECKHE, COLMATIbHBIE.
CootHorieHre OMOJOTHYECKUX M COIUANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.
OcHOBHBIE CTaIUM AHTPOTIOT€HE3a. ABCTPATIONUTEKN — IBYHOTHE MPEIKHU JIFOCH.
YenoBek  yMmenbld, TEpBbIE  M3TOTOBIEHUS  OpyAud  Tpyxa. Yenosek
OpSAMOXOJIALIMA W TepBbI BbIXOA Jroed 3a mnpeaensl Adpuxu. Yemosek
reiiens0epreckuii — o0l MpeoK HeaHJepTalbCKOro YelloBeKa M YelloBeKa
pasymHoro. YenoBek HeaHIEpPTaIbCKUWA KaK BHJ JIFOAEH XOJIOJHOTIO KIMMara.
YenoBek pa3yMHbII COBPEMEHHOTO THIIA, JICHUCOBCKUM 4YEJIOBEK, OCBOEHUE
KOHTHHEHTOB 3a mpenenamu AQpuku.

OBOJIIOLIMS  COBPEMEHHOI0 4YenoBeKa. EcTecTBEHHBIH OTOOp B MOMYJSALUAX
yesioBeka. MyTallMOHHBINA Tpouiecc U nonuMopdusM. IlomynsunoHHBIE BOJHBI,
npeitd reHoB, Murpanus U «dOPEKT ocCHOBATENS» B MOMYJSALUSIX COBPEMEHHOTO
YeJI0BEKa.

Yenoseueckue pacel. llonarue o pace. bonpimime pacel:  €BpoIneouHas
(eBpasmiickasi), aBCTpaJio-HErpougHas  (dPKBaTOpUaidbHAas),  MOHTOJOHIHAS
(a3marcko-amepuKaHcKkasi). Bpemss M myTH paccelneHus 4eloBeKa IO IUIaHEeTe.
EnuHcTBO  4yenoBeueckux pac. HayuHas  HECOCTOSITENBHOCTH — pacu3Ma.

HpI/ICHOCO6J'ICHHOCTB YCJIOBCKAa K PpPa3HbIM YCIOBUAM oxpymaromeﬁ CpCabl.




Brnusaue reorpaduueckoil cpeasl UM apeiida TEHOB Ha MOPQOJIOTHIO |

(U3HOIOTHIO YeToBeKa

DKOCHUCTEMBI U MPUCYILIHE UM 3aKOHOMEPHOCTU

7.1

Pasnens! u 3agaun sxostorun. CBs3b 3KOJIOTUU C IPYTMMH HayKaMHU.
Metoast skonoruu. IloneBble HaOmrOAeHUS. ODKCIEPUMEHTH B HKOJOTHH:
npupoaHble W JabopaTopHble. MoaenupoBaHHE B OKOJOTHH. MOHHTOPUHT

OKPY’KAIOIIIECH CPeIbl: TIOKATbHBIN, pETHOHAIBHBIN U TJI00ATBHBIN

7.2

Okonornyeckre (akTopsl M 3aKOHOMEpHOCTH uX neiictBus. Kiaccuduxanms
9KOJIOTUYECKUX (AKTOpOB: aOMOTHYECKHE, OMOTHYECKHE, aHTPOIOrEeHHbIE.
OO0mme 3aKOHOMEPHOCTH JEHCTBHMs 3Kojorudeckux ¢akropos. [Ipasuio
vunumyma (K. Hlnpenrens, FO. JIu6ux). TomnepantHOCTh. DBPHUOUMOHTHBIE U
CTEHOOMOHTHBIE OPraHU3MBI.

Abuotnueckue (akropsl. CBeT Kak 3Kkojoruueckuil ¢akrop. [lelicTBue pasHbIX
YY4acTKOB COJIHEYHOI'O CIIEKTpa Ha OPraHU3Mbl. OKOJOTMYECKUE TIPYIIIbI
pacTeHMii M JKMBOTHBIX IO OTHOLIEHHIO K cBeTy. CHUrHajgbHas pojib CBETA.
DoTONEPUOAU3M.

Temnepatypa kak dkomorudyeckuil (akrop. JleiictBue TtemiepaTypbl Ha
opranu3Msl. [IoMKHUIOTEpMHBIE U TOMOMOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIEC OPraHU3MBI.

BnaxxHocte kak skojormdyeckuit  (akrop. Ilpucnocobnenus pacreHWid K
noj/iepKaHuo BojgHoro Oananca. Kiaccudukanus pacTeHuil 1O OTHOLIEHUIO K
BoJie. [Ipucnoco01eHus )KUBOTHBIX K M3MEHEHUIO BOJHOTO PEXHUMA.

Cpenbl oOuTaHuS OpPraHU3MOB: BOJIHAs, HA3€MHO-BO3JYIIHAsA, ITOYBEHHas,
IyOMHHAs  MOANOYBEHHAs, BHYTPUOpPTraHuW3MeHHas. DOU3NKO-XUMHYECKHE
0COOEHHOCTH cpel OOMTaHus OpraHu3MoB. llpucrmocoGiieHus OpraHu3MoB K
JKU3HU B Pa3HBIX Cpefax.

buonoruueckue putmbl. BHenHue u BHyTpeHHHE pUTMBbL. CyTOUYHBIE U TOJUYHbBIE
putMmbl. I[IprcnocoOaeHHOCTh OPraHU3MOB K CE30HHBIM M3MEHEHUSIM YCIOBHH
JKU3HU.

Kusuennole Gopmbl opranu3moB. [lonsTue o xusHeHHON (opme. JKu3HEeHHBIE
(bopMBI pacTeHMil: nepeBbs, KYCTapHUKH, KYyCTapHUUYKH, MHOTOJIETHHE TpPaBbl,
OJlHOJIeTHUE TpaBbl. JKu3HeHHbIE (POPMBI KUBOTHBIX: TMIPOOHOHTHI, TEOOUOHTHI,
a3poOHOHTBL. OCOOEHHOCTH CTPOEHHSI U 00paza )KU3HH.

buotnueckue ¢akropbl. Buasl OMOTHUECKHX B3aMMOJICHCTBHI: KOHKYpEHLHS,
XUIIHUYECTBO, cuMOMO03 U ero ¢opmel. [lapazutusm, koomepanusi, MyTyaau3M,
KOMMEHCAIIU3M (KBapTUPAHTCTBO, HaXJeOHUYECTBO). Herpoduueckue
B3auMoJieiicTBua  (Tonmueckue, (¢opuueckue, (pabpuyeckue). 3HaYEHHE

OMOTHYECKUX B3aMMOJICUCTBUI ISl CYIIECTBOBAaHUS OPTaHM3MOB B CpeEJe




oOutanus. [IpuHIUI KOHKYPEHTHOTO UCKITIOUEHUS

7.3

OKOJIOrHYeckre XapakTepucTuku nomynsauuu. Iomynsmus kak Ouosormueckas
cucreMa. Posib HEOZHOPOIHOCTHU cpelibl, PU3NUECKUX OApHEPOB U OCOOCHHOCTEH
Ouosnoruu BUIOB B ()OPMHUPOBAHUU MPOCTPAHCTBEHHOW CTPYKTYPHI HOITYJISIIHIA.
OcHOBHbBIE TIOKa3aTEJIM MOIMYJALMU: YUCIEHHOCTb, IJIOTHOCThb, BO3pacTHas Hu
II0JIOBAsi CTPYKTypa, pOKIAEMOCTb, IPUPOCT, TEMII POCTa, CMEPTHOCTb,
MUTpaLus.

Okojnoruyeckass CTpykTypa mnonyiasuuu. OIeHKa YHCIEHHOCTH MOIYJISALHUU.
JluHaMuKa nomymnsauuyu U €€ peryisinus. bUOTH4eCKui NMOTEHIUan MOMYJISALUN.
MonenupoBanue AUHAMHMKM —momymsuuud. KpuBbele pocTa  4YHCICHHOCTH
nomynsuuy. Kpusble BbDKHMBaHMs. Perynsiius 4uCIEHHOCTH HONMYJSLIMNI: POJIb
(GakTOpOB, 3aBHCAIIMX M HE 3aBUCIIIUX OT IJIOTHOCTH. OKOJIOTHYECKHE
cTpareruu BUJoB (r- u K-ctparerun).

[Tonsatue 006 »5KojorMuecko Huie BuAa. MectooOuTaHue. MHoOromepHas
Mozenb 3Konormdeckon Humm Jx.M. XardnHcona. PasMepsl 3KOIOrM4ecKOin
Humy. [loTeHnIManbHas ¥ peann30BaHHAS HUILIA.

Bun kak cucrema nonynsauui. Apeansl BUAOB. Buasl M MX KU3HEHHBIE
CTpaTerud.  3aKOHOMEPHOCTH  IIOBEIEHUS M MUIPalUil  KUBOTHBIX.

brnonornyeckue nHBa3UH YY>KCPOAHBIX BUI0B

7.4

CooOmiectBa opraHu3MoB. buorneHo3 u ero crpykrypa. CBsizu Mexay
opraHu3mMamMu B OuHOIEHO3e. DKOcHCTeMa Kak oOTkpbiTasg cucrema (A.[JJx.
Tencnu). @yHKUMOHANBHBIE OJOKM OPraHU3MOB B 3KOCHUCTEME: MPOAYICHTHI,
KOHCYMEHTHI, peayleHTol. Tpopuueckue ypoBHH. Tpoduueckue memnu u ceTH.
AbuoTtnueckue 010ku skocucteM. ITouBel W mibl B 3kocucreMax. KpyroBopot
BEIIECTB M MTOTOK YHEPTUHU B SKOCHCTEME.

OcHOBHBIE TOKa3aTeNN IKOCUCTEMBbI. bromacca W MpoAyKius. DKOIOTHYECKHE
MUPAMUJIBI YUCENl, OMOMACCHI U DHEPTHH.

HamnpaBneHHble 3aKOHOMEpHBIE CMEHBI COOOLIECTB — CyKleccuu. [lepBuuHble U
BTOPUYHBIC CYKIIECCHM W WX TMPUYUHBL AHTPOIOTCHHBIC BO3JCHCTBUS HA
cykueccun. KinnmakcHoe coobuiectBo. bruopaznooOpasue u noiaHoTa KpyroBopora
BEILIECTB — OCHOBA YCTOMUMBOCTH COOOIECTB.

[Tpupoanble 3KOCHCTEMBI. AHTPOIOI€HHBIE 3KOCHUCTEMBI. ATpOIKOCHCTEMA.
ArporieHo3. Pa3niunst Mex 1y aHTpONIOTEeHHBIMH U TIPUPOTHBIMU YKOCHCTEMaMH.
Ypboskocuctembl. OCHOBHbIE KOMIIOHEHTHI ypOoakocucteM. ['opojckas ¢iopa u
¢dayna. CunaHTponu3anus ropoJckoi ¢ayHsl. buonornueckoe u xo3siicTBeHHOE
3HaYeHHUE arpodKOCUCTEM M ypOOIKOCHUCTEM. 3aKOHOMEPHOCTH (hopMUpOBaHHS
OCHOBHBIX B3aMMO/JICUCTBUI OPraHU3MOB B 9KOCUCTEMAX.

IlepeHoc sHEpruM U BEHIECTB MEXKAY CMEXKHBIMUA SKOCUCTEMAMU. Y CTOMYHUBOCTH




OpTraHHu3MOB, HOHYHHHI/Iﬁ N DOKOCUCTEM B YCIOBHUAX C€CTCCTBCHHBIX U

AHTPOIIOT€HHBIX BO3JCUCTBUN

7.5

buochepa — oOmemnanerapuas o0ojoyka 3emild, TJA€ CYHIECTBYET WIIH
cyliecTBoBasiia kH3Hb. YueHue B.M. Bepuaackoro o Ouocdepe. Ob6nactu
o6uocdeps! u e€ cocras. JKnuBoe BemiecTBo OMochepsl U ero PyHKIUH.
3aKOHOMEPHOCTH cymiecTBOBaHUS Ouochepsl. OcobeHHOCTH Ouocdepbl Kak
rio0anpHOM  dKocucTeMbl.  J[MHamMWueckoe  paBHOBecue B Omocdepe.
KpyroBopotsl BemiectB M OHMOTEOXMMHUYECKHE LHUKIBI (Yriaeponxa, as3ora).
PutmuuaHOCTS siBIEHUI B Onocdepe.

3onanbHOCTh OMOcheprl. [Tonarue o 6uome. OCHOBHBIE OMOMBI CYIIW: TYHJIpA,
XBOWHBIC Jieca, CMCIIAHHBbIE M MIMPOKOJMCTBEHHBIC Jieca, CTEIH, CaBaHHBI,
NYCTBIHU, TPOIMYECKHUE Jieca, BBICOKOTOpbA. Kimmar, pacTUTENbHBIA U
KUBOTHBIA MHP OMOMOB CYIIIH.

CrpykTypa U (YHKIHS JKUBBIX CHCTEM, OIICHKA UX PECYpCHOIO MOTEHIMAIa W

ounocdepHbIX QYHKIHIA

7.6

DKoJoru4Yeckre KpU3uchl U UX MpUUMHBI. Bo3zaelicTBue yenoBeka Ha 6uochepy.
3arpsi3HEeHUE BO3IYIIHOM cpeabl. OxpaHa Bo3Ayxa. 3arpsi3HEHHE BOJHOM CpEeJibl.
Oxpana BoAHBIX pecypcoB. Pazpymienue noussl. OXpaHa MOYBEHHBIX PECYPCOB.
N3meHenue kinmara.

AHTpPONIOT€HHOE BO3JEUCTBUE HA PACTUTENbHBIM M JKUBOTHBIM Mup. OxpanHa
pacTUTEIBLHOTO M >KUBOTHOTO Mupa. OCHOBHBIE MPUHIIMIIBI OXPaHbI MPHUPOIBI.
Kpacubie xuuru. Ocobo oxpassembie mnpupoansie Ttepputropuu (OOIIT).
borannueckue casibl ¥ 300JJ0TMUECKUE MapKH.

OCHOBHbBIE TPUHLHUIBI YCTOMYMBOTO PAa3BUTHS YEJIOBEUECTBA U IPUPOJBI.
PanmonaneHOEe  TPUPOAOIIONB30BAaHUE W COXpaHEHHUE  OHMOJOTHYECKOTO

pazHooOpa3us 3emin




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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET



