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MOSCHUTEJBHASA 3AIINCKA

[Iporpamma mo y4ueOHOMY mpeamery "buomnorus" (mamee - Owomnorus) Ha
ypOBHE cpenHero oluiero oOpa3oBaHHs pa3padoTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoanuu B Poccuiickoit denepannmy,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX TIOJIOKEHUH (eepanbHOi paboueil mporpaMmbl BOCIIUTAHUS.

YueOuslii npeamer «buonorusi» yray6nénnoro ypoBHs uzydenust (10—11
KJIACCHI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB IMpeAMeTHOU oOnactu «EcTtecTBeHHO-
HayuHble mpeameTb». CormacHo mnonoxenusMm PIOC COO npoduiibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriayOJEHHOM YPOBHE, SIBISIOTCS CIIOCOOOM
mupdepeHnmanmu  00ydeHUST Ha YPOBHE CpeAHEro oO0Iero oOpa3oBaHUS U
MPU3BAaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXIYy OCHOBHBIM OOIIKUM, CpPEeAHUM
o01mM, cpeHUM MpodheCcCHOHANTBHBIM U BBICIIUM O0Opa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE O00pa30BaTEIbHBIX, BOCHUTATEILHBIX M Pa3BUBAIOIIMX
3a/1a4, CBSI3aHHBIX C TpodopUeHTAIMEed OO0ydYarolUXCsi U CTUMYJIHPOBaAHUEM
MHTEpeca K KOHKPETHOM O0JIACTH HAay4YHOI'O 3HaHHUS, CBA3AHHOTO C OHMOJIOTHEM,
MEJIULIMHOM, KOJIOTUEHN, TICUXOJIOTUEN, CIIOPTOM HIIM BOCHHBIM JIEJIOM.

[Iporpamma no ydebnomy mpeamety "buomorus" naér mpeacraBieHUE O
Heau M 3aJadax HM3ydeHus ydyeOHoro mnpenmera «buonorus» Ha yriayOnéHHOM
YpOBHE, onpeaeisieT o0si3aTesibHOe (MHBApUAHTHOE) IPEAMETHOE COJIEpKaHUE, €T0
CTPYKTYpUpPOBAaHHME [0 pa3fenaM M TeMaM, paclpeleleHue Mo Kiaccawm,
PEKOMEHIyeT MOCIeA0BATeIbHOCTh H3Y4YeHHs YYEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tmpoliecca,
BO3pPACTHBIX OCOOEHHOCTEeH oOywaromuxcsi. B mporpamme mno Ouosoruu
peanu3oBaH MNPUHIUIT TPEEMCTBEHHOCTH C M3y4YCHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Oyaromaps 4YeMy  IPOCMATPUBAETCS
HAMpaBJICHHOCTh HA  MOCJIEAYIOIMIEe pa3BUTHE  OMOJOTUYECKUX  3HAHUH,
OpPUEHTUPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEACTAaBICHUN O 370pOBOM 00pa3e >KU3HU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyXKalollel mnpupoaHou cpeae. B
mporpamMme Mo OMOJIOTMM TakKe IMOKa3aHbl BO3MOXHOCTH YYEOHOro mpeaMera
«buonorusiy B peamuzaruu  TpedboBanuii PI'OC COO k mNIAHUPYEMBIM
JUYHOCTHBIM, METANpPEJIMETHBIM U TPEAMETHBIM pe3yJibTataM OOy4YeHHUS U B
GbopMUPOBAHUM OCHOBHBIX BHJIOB y4e€OHO-IO3HABATEIBHOM  JEATEIbHOCTU
oOy4aromuxcss MO OCBOCHHUIO COACpX aHHUS OHOJIOTMYECKOro oOpa3oBaHUs Ha
YpOBHE cpeaHero o01iero oopa3oBaHus.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEro o0Iero oopasoBaHUs
3aBepiIaeT OMOJIOTMYECKOEe O00pa3oBaHME B IIKOJE MW OpPUEHTHUPOBAH Ha



pacimiMpeHre U yriayOsjeHue 3HaHWM OOYyYaroIIMXCs O KMBOM MPUPOJE, OCHOBAaX
MOJICKYJISIPHOM M KJIETOYHOW OHOJIOTHUH, SMOPHOJIOTUH W OHOJIOTUM Pa3BUTHSA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOIOLUOHHOTO YUYEHUS U SKOJIOTUH.

N3yuyenue yudeOHoro mpeamera «buonorus» Ha YIriIyOJIEHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIUXCSA K IMOCIEAYIOIIEMY IOJYyYEHUIO
Ouosiornyeckoro  oOpa3oBaHUsT B  By3aX M OpraHM3alUsIX  CpPEIHEro
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEpKaHUS COCTaBISIET CUCTEMA
OMOJOTUYECKUX  3HAHUM, TMOJYYEHHBIX TPU HU3YYEHUH  OOYyYaIOIUMHUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX pa3/eloB OMOJIOTMM HA YPOBHE OCHOBHOTO
obmiero o6pazoBanusi, B 10—11 kiaccax 3TH 3HAHUS TOJY4arOT pa3BuUTHE. Tak,
paciMpeHbl U yriayOJaeHbl OHMOJIOTUYECKHE 3HAHUSA O PACTCHMSIX, XKHUBOTHBIX,
rpubax, OakTepHsiX, OpraHU3ME 4YeJIOBEeKa, OOIIMX 3aKOHOMEPHOCTAX IKHU3HH,
JIOTIOJTHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOTO
XapaKkTepa, KOTOPbIE MOXKHO HCIIOJIB30BaTh KaK OPHEHTHPHI IS MOCIEIYIOLIETO
BbIOOpa mpodeccuu. Bo3MmokHa Takxke HMHTErpanus OMOJIOTMYECKUMX 3HAHUMA C
COOTBETCTBYIOIIMMH 3HAaHUSMH, MOJYYEHHBIMU OOYYAIOIUMHUCS TPH H3YYECHHUU
(bU3UKH, XUMHUH, Teorpadui 1 MaTEMaTUKH.

CrpykTypa mporpammbl 1o ydyeOHOMY mnpenmery "buonorusa" oTtpaxkaer
CUCTEMHO-YPOBHEBBIH U 3BOJIOLUOHHBI MOAXOABI K HU3YYEHHUIO OHOJIOTHUH.
CoryacHO UM, MU3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHUYECKOro Mrupa Ha 3emiie,
COXpaHEHHUs1 OMOJOrMYECKOro pasHooOpaszus maHeTsl. Tak, B 10 kiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OWOJNIOrMH, SMOpPHOJIOTUU U
OMOJNIOTMM Pa3BUTHUS, TEHETHUKU M CEJIEKIUH, OMOTEXHOJOTHMH U CHUHTETUYECKOU
OMOJIOTMHU, aKTyalU3UPYIOTCS 3HAHMS OOy4yarolIMUXcs MO0 OOTaHUKE, 300JI0THUH,
aHatomuu, (usmonorun uenoBexka. B 11 kmacce wu3ywaroTcs 3BOJIOLHMOHHOE
y4eHHE, OCHOBBI KOJIOTHH U yUYeHHUE 0 Ouocdepe.

VYuebnsiii mnpeamer «buonorus» mpu3zBaH  00€ClEUUTh  OCBOCHUE
O0Oy4JaroIMMHUCs OMOJIOTUYECKUX TEOPUM U 3aKOHOB, MJI€W, TPUHIIUIIOB U MTPaBUJI,
JIEkKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUU O
CTPOEHUH, MHOToo0pa3uM M OCOOCHHOCTSX KJIETKH, OpraHu3ma, IOy,
OMOLIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTH)KEHHUSAX, COBPEMEHHBIX
UCCIJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOTrHYeCcKUX 3HaHWM. J{is
pa3BUTHS M TOJAJEpKaHUS HHTepeca OOydarommxcs K OHOJIOTMHM Hapsiay co
3HAYUTEIBbHBIM O0BEMOM TEOPETUYECKOIO0 MaTepuana B COAEPKaHUM MPOrPaMMBbl
no OHMOJIOrMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHMS M PAa3BUTHS
TOM uiau MHOW oOjacTu OWOJIOTHMH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
YU€HBIX B PElICHUE BAXKHEUIINX OMOJOTMUYECKUX U SKOJIOTHYECKUX MPOOIIEM.



Lenb n3yuenus yueOHnoro npenmera «buonorus» Ha yriyOaEéHHOM YpOBHE —
OBIIAJICHHUE  OOYYalONIMMHCS  3HAaHUSAMH O  CTPYKTYpHO-(QYHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO0 paHra M MNPUOOPETEHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K ONpeAesIEHHON o0sactu
npo(eCCUOHATIBHON JESITENIbHOCTH, CBSI3aHHOW C OuoJjiorueil, miam K BbIOOpPY
y4eOHOT0 3aBeICHUSA I MIPOIOJIKEHHSI OMOIOTUYECKOTO 00pa30BaHusI.

JlocTikeHne 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yIi1yOIEHHOM YPOBHE 00ECTIEUMBACTCS PELICHUEM CIIENYIOIIMX 3aa4:

OCBOEHHUE OOYYAIOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUM: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSX, KOHLUENIUAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IpaBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KaPTUHY MHUPA; O
CTPOCHUH, MHOTO00pa3ud U OCOOCHHOCTSAX OHOJIOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MONyJsus, BUA, OMOreo1eHo3, ouocdepa); 0 BbIIAIOLUUXCS OTKPBITUSIX
Y COBPEMEHHBIX MCCIIE0BAaHUSAX B OMOJIOTUY;

O3HAKOMJIEHHE OOy4YalomMXCd C METOJAMH IIO3HAHMS >KMBOW MPUPOJBI:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OHMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM pa3BUTHUS, TE€HETUKH U
CEeJIEKIIMM, OWOTEXHOJOTUM U CHUHTETHYECKOM OHOJIOTHMH, MAaJICOHTOJIOTHH,
HKOJIOTUM);  METOJJaMU  CaMOCTOSITEJIBHOTO  IPOBEAEHUS  OMOJOTHYECKHX
UCCIEeNOBaHU B JjabopaTtopum M B mpupoje (HaOmoJaeHue, H3MEpEHue,
HKCIIEPUMEHT, MOJIETUPOBAHUE);

OBJIaZIcHUEe OOYyYalOIUMUCS  YMEHHUSIMHU: CaMOCTOSATEIbHO  HAXOJUTh,
aHaJIM3UPOBaTh M HCIIOJIb30BATh OMOJIOTMUYECKYI0 HH(QOPMAIMIO; T0JIb30BAThCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CUMBOJIMKOMW; YCTAaHaBIIUBATh CBSI3b MEXKIY
pa3BUTHEM OHMOJIOTUM M  COLMAIBHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npoOjemMaMu 4YeOBEYECTBA; OLICHMBATh IOCIEACTBUS CBOEH NEATEIBbHOCTH 10
OTHOILIIEHUIO K OKpY)Karolled NpUpOAHOM cpene, COOCTBEHHOMY 3/10pPOBBIO U
3I0POBBIO  OKPYXKAIOIIUX  JIIOJICH; OOOCHOBBIBAaTh W COOMIOJATH  MEPBI
npoPHIaKTUKU MH(QEKIIMOHHBIX 3a00J€BaHUl, MPaBUIa MOBEACHUS B MPUPOJE U
oOecrieyeHus: 6€30MacCHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B UPE3BBIYANHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIE HayYHbIE OTKPHITUS B 001aCTH OMOJIOTUH;

pa3BUTHE Y O0YYaAIOIUXCS MHTEIJIEKTYaIbHBIX M TBOPUECKUX CIIOCOOHOCTEN
B IMpoOIleCCE€ 3HAKOMCTBA C BBIJAIOMIMMUCS OTKPBITUSAMH M COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTHM, PEIIAEMBIMU €10 MpOOJIeMaMH, METOJ0JIOrHel
OMOJIOTMYECKOT0 UCCJIEI0BAHMSI, IIPOBEICHHUS AKCTIEPUMEHTAIIBHBIX
UCCIIEIOBaHUM, peleHus] OMOJIOTUYECKUX 3a/1ay, MOAEIUPOBAaHUS OMOIOTHUECKUX
00BEKTOB U MPOIIECCOB;



BOCITUTaHUE y 00YYaIOMUXCs IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOC B
IIEJIOM M K OTJICTTLHBIM €€ 00BbEKTaM U SIBJICHUSM; (OPMHUPOBAHUE IKOJIOTUUECKOH,
TEHETHYECKOM TPaMOTHOCTH, OOIIEH KyJIbTypbl TIOBEIACHUS B TPHUPOJE;
MHTErPallii €CTECTBEHHO-HAYYHbBIX 3HAHUN;

npuoOpeTeHrne  OOy4YaloIIMMHUCS  KOMIIETEHTHOCTH B palMOHAJIBLHOM
MPUPOOIIOIL30BaHNN (COOJIO/ICHNE TPAaBWJI TOBEICHUS B TPHUPOJIE, OXPAHBI
BUJIOB, IKOCUCTEM, Onochephl), COXpaHEHUH COOCTBEHHOTO 37I0OPOBbSI M 3J0POBBS
OKpYXXaloIUX  Jrojie  (coOmromeHuss Mep NporiakTuku — 3a00JieBaHUH,
oOecrieueHne 0€30MacCHOCTH JKU3HENEATENbHOCTH B UYPE3BBIUAMHBIX CUTYaIUsAX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJOrMYECKUX 3HAHUM U YMEHUH B TOBCEIHEBHOM KU3HU;

CO3JaHUE€  YCIOBMM Uil  OCO3HAHHOTO  BbIOOpa  00ydYaroluMMucH
WHIUBUyaJIbHON o0OpazoBarenbHON TPaeKTOPUH, CHOCOOCTBYIOLIEH
nocJenyronemMy npo(ecCHOHaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHIUBUTYyAIbHBIMA HHTEPECAMH M IIOTPEOHOCTSIMHU PETHOHA.

OO111ee YMCI0 YacoB, OTBEICHHBIX HA U3y4YeHHE OMOJOTMU Ha YriIyOJIeHHOM
YpOBHE CpelHero odiero oopazoBanusi, coctarisier 204 yaca: B 10 kitacce — 102
yaca (3 4aca B Heneno), B 11 kimacce — 102 yaca (3 yaca B Hezelo).

OT60p opraHu3arMoHHBIX (OPM, METOJOB U CPEJICTB OOyUYECHHS OHOJIOTHUH
OCYIIECTBIISETCS ¢ YIETOM CHEIU(UKU €ro COJASp)KaHWs W HaIMpaBJICHHOCTH Ha
MIPOJIOJDKEHNE  OMOJIOTHYECKOTO 00pa3oBaHMsl B OpraHM3AIUAX  CPEIHETO
PO eCCUOHANILHOTO U BBICIIETO 00pa30BaHUs.

O0s13aTeIbHBIM YCIIOBUEM MPU O0YYCHUH OMOJIOTHH Ha YIITyOJEHHOM YPOBHE
SBJIIETCSI TIPOBEJICHUE JTA0OPATOPHBIX M TpaKTU4YeCKUX padoT. Takxke yuactue
OOy4JaroIMXCcs B BBITOJTHCHUH TMPOSKTHBIX M YYEOHO-MCCIIEI0BATEIHLCKUX PaldoT,
TEeMaTHKa KOTOPBIX OMPEIASIACTCS ydUTEJIEeM Ha OCHOBE HMCIOIIHUXCS
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOHBIX YCIOBUM.



COJAEPXKXAHME OBYUEHUA
10 KITACC

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

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas OuoJyiorusi — KOMIUIEKCHasi Hayka. Kpartkas uctopusi pa3BUTHs
Owonornu.  buomormdeckue HAyKM M H3ydaeMble MMH  MPOOJICMBI.
OyHIaMEHTAIbHbIC, TPUKIAJHBIE KM TMOUCKOBBIE HAy4YHBIE HCCIECIOBAaHUS B
OMOJIOTHH.

3HadeHre OMOJOruu B (POPMUPOBAHUHU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuHbl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHHE OUOJOTUU B
MPAKTUYECKON JEATCIBHOCTH 4YEJIOBEKA: MEIUIIMHE, CEJIbCKOM XO3SMCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JlemoHcTpanuu

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

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

Tema 2. 7KuBble cucTeMbI U UX H3YyYeHHUE

JKuBble cucteMbl Kak mpeaMer u3zydeHus: Ouonoruu. CBONCTBa >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JUCKPETHOCTb M IEJIOCTHOCTb,
CI0KHOCTh M YIOPSAJIOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CAMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTb, U3MEHYMBOCTD, POCT U PAa3BUTHE.

YpoBHM OpraHusanyu SKUBBIX CHCTEM: MOJEKYJIAPHBIM, KIETOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIMH, MOMYJIALIMOHHO-BUA0BOM, AKOCUCTEMHBIN
(Ouoreouenotuueckuit), oOuochepusiii. Ilpoueccel, Npoucxonsdiue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KKMBOro. JKWM3HB Kak (opMa CyIIecTBOBAHUS
Marepun. Hayku, n3yyaroiire >KkMBbl€ CUCTEMBI HA Pa3HBIX YPOBHIX OPraHU3ALNU.

N3yuenne XKUBBIX cuUcTeM. Metojanl Ouosiorndeckoid Hayku. HaOmronenue,
M3MEpPEHME, SKCIIEPUMEHT, CUCTEMATU3alvs, MeTaaHanu3. [loHaTue o 3aBUCUMON U
He3aBUCUMOM TniepeMeHHOU. IlnaHupoBanme »skcnepumenta. [loctaHoBka u
npoBepka rumnote3. HyneBas runote3a. [lorsTie BRIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouosormueckux pgaHHbIX. OIlEHKa JOCTOBEPHOCTH MOJYYEHHBIX
pe3ynbTaTtoB. [IpuumHBI HCKa)XX€HUS Pe3yJIbTATOB J3KcrnepuMeHTa. lloHartue
CTaTUCTUYECKOTO TECTA.

JleMmoHcTpanuu



Tabmunpt u cxembl: «OCHOBHBIE TPU3HAKU >KU3HWY», «buonoruueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3ALMUH KUBOU
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusmay», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUS )KUBOU TTPUPOJIBI».

O6opynoBanue:  ynabopaTopHoe  OOOpydOBaHHME  JJisi  MOPOBEACHUS
HaOJI0/ICHU, N3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IMYHBIX METONOB TpPH
W3YUYEHUH JKUBBIX CHCTEM.

Tema 3. BuoJsiorust KJIeTKH

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

Metoapl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHS,
xpoMarorpadusi, 31eKTpodope3, METoI MEUYEHBIX aTOMOB, AU(epeHInanbHOE
HEHTPU(PYTUPOBAaHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢huxcuposanmnvix
Kaemox. DIEKTpOHHass MUKpockonus. Kongokanvnas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpauumn

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

Tabmuubl u cxembl: «CBETOBON MHKPOCKOID), «DIEKTPOHHBIM MUKPOCKOID,
«HcTopus pa3BUTUSA METOLOB MUKPOCKOIIUI.

OOopynioBaHHEe: CBETOBOM MHMKPOCKOI, MHKpPOIpEnaparbl pPacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBbHBIX KIETOK.

IIpakTuyeckas padora «M3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, saexrTpodopes, auddepeHuaIbHOe IEHTPUPYTUPOBAHNE,
IT11P)».

Tema 4. Xumuueckasi OpraHu3anms KJICTKH

XUMHUUYECKHIM COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIIIEMEHTHI.
Bozma u e€ posb Kak pacTBOPHUTENA, pEeareHTra, yd4acTue B CTPYKTypPUPOBaHUU
KJIETKH, TEIUIOperyysiuuu. MuHepaabHble BEIIeCcTBa KIETKH, MX OHOJIorHYecKas
posb. Posib KAaTHOHOB M aHHOHOB B KJIETKE.

Opranuyeckne BelIECTBA KIETKUA. buosiormyeckue mnonumepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTypbl GenkoBoi Moinekysnbl. [lepBuunas
CTpyKTypa Oenka, HenTHaHas CBsI3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAS
cTpykTyphl. [enatypamus. CpoiictBa OenkoB. Kiaccupukauus Oenkos.
buonornyeckue Qynkuun 0enkoB. Ipuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapuibl, OJIMTOCAXapPUIAbl U TOJIHCAXaPU/IBIL.
OOmuit  mnaH CcTpoeHus ©  (U3UKO-XMMHUYECKHE CBOWCTBA  YIJICBOJOB.
buonornueckue GyHKIIUU YTIIEBOJOB.

Jlununel. M'aapodunsHO-THApOGOOHBIE CBOMCTBa. Kitaccubukaiys TUIUI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1Me cBoWCTBa OMOJOTHYECKIX MEMOpaH — TEKYUYEeCTh, CIIOCOOHOCTD K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennossie kucnotsl. JJHK u PHK. CtpoeHne HyKIEHMHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapuoct. IlpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinast cnmpans. MecroHaxoxaeHue u ouonornueckue gpynknun JTHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenue monekynbl AT®. Makpospruueckue cBsisu B moiiekyiae ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHBIE IEPEHOCUMKU, UX (DYHKIIUH B
kietke. [Jlpyeue wuyxneozuompugocgpamovr (HT®P). CexenupoBanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3UYECKUE HCCIEA0BaHUS
COCTaBa UM MPOCTPAHCTBEHHOW CTPYKTYphl OuoOMOJeKyd. Moodenuposarnue
CMpPYKmMypsl U QYHKYUl OUOMONEKYI U UX Komniekcos. KomnvromepHuiti ousaun u
Opeanuyeckull cuHme3s OUOMOJEKY U UX HENPUPOOHBIX AHANO208.

JleMoHCTpauumn

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

Hunarpammer:  «PacnpeneneHne XMMHUYECKHX 3JEMEHTOB B HEXUBOU
npupoze», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOUW MPUPOIEY.

Tabmuel u cxembl: «lleproguueckass TabMWIa XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MoOJIeKYJbl BOJb», «BeliecTBa B cocTaBe opraHu3mMoBy», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIeKYybl», «CTpoeHHEe MOJIEKYI
yrieBooBy, «CTpoeHre MoyieKyn JHUnuaoBy», «HyKIEMHOBBIE KHUCIOTBI»,
«Ctpoenue Monekyasl ATOy.

OO0opynoBaHue: XUMUYECKAs TOCYAa U 000PYI0BaHKE.

JlaGopaTopHasi padora «O0HapyxeHUE OCJIKOB C TTOMOIIbIO KaUeCTBEHHBIX
pEaKIUii».

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

Tema 5. CTpoenue u GQyHKINH KJIETKH

Tumnbel KIETOK: 3yKapuoTHYecKas U Tmpokapuotuyeckas. CTpyKTypHO-
GyHKIIMOHATBHBIE 00pa30BaHUS KICTKH.



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

Crpoenue U (GYHKIIMOHUPOBAHUE AYKapHUOTUYECKOU KJIETKHU.
[lnazmatuueckass wmemOpana (riasmanemMma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpanbl. TpaHcOpT BELIECTB Yepe3 IIa3MaTUYECKyt0 MEMOpaHy: NacCHUBHBIN
(muddysusa, obneru€énnas auddys3us), aKTUBHBIM (NEPBUYHBIA W BTOPUYHBIHI
aKTUBHBIK TpaHcropT). Ilomymponunaemocth MeMOpanbl. PabGoTta HaTpuii-
KaJIMEBOI'O0 Hacoca. DHJOLMTO3: MUHOLMTO3, (harormTo3. Dk3omuTo3. Kierounas
creHka. CTpykTypa U QyHKIMH KIETOYHOW CTEHKU PACTEHHM, TprOOB.

Huromna3zma. [{urozomns. [utockener. JIBuxkenue nuromnia3Mbl. OpraHou bl
kieTkn. OnHOMeMOpaHHbIE OpraHoubl KIETKU: HHAOIJIa3MAaTHYeCcKas CeTh
(OIIC), anmapar I'onpmxu, JTU30COMBI, UX CTPOCHHE U (PYHKIMH. B3anuMocBs3b
OJJHOMEMOpaHHbBIX OpPraHOUAOB KiIETKH. CTpOeHHE TpaHyJIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHte3 pacTBOpuMbIX OenkoB. CHUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyssipHbIA)  SHIOIUIA3MaTUYECKUN
petukynyM. CekpetopHas QyHkuus anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancmopt
BEILECTB B KJIETKE. Bakyosn pacTuTenbHbIX KiIeToK. Knetounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJBI  KIJIETKH:  MHUTOXOHJIPUH,  IUJIACTHJBI.
IIpoucxoorcoenue mumoxonopuit u niacmud. Cumouocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenue U (QyHKIMH MHUTOXOHIpuN u rmuiactun. [lepBuunsle,
BTOPUYHBIE U  CIIOXKHBIE  IIACTUABl  (OTOCHUHTE3UPYIOUIUX  DYKApPHUOT.
XJIOPOILIACTBI, XPOMOILIACTHI, JIEUKOMIACTHI BBICIIUX PACTEHUM.

HememOpanHubie opraHonabl kiaeTku CTpoeHue W (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. Ilpomescymounvie Gunamenmol.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBbIIEUHbIE  KIIETKH.
Axmunogvle KOMNOHeHmbl Hemblueunvlx Kiemok. MukporpyOouku. Kierounsrit
ueHtp. CrpoeHMe U JBUKEHUE KIYTUKOB W pecHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposamnmvie ¢ MUKpopuiameHmamu u
muxpompyboukamu. MomopHvie 6enxku.

SAnpo. OGonouka siipa, XpOMaTUH, KapHoIlia3Ma, SAPBIILIKH, UX CTPOCHHUE U
byakuun. SnepHpiii 0enkoBBIA MaTpukc. [IpocTpaHCTBEHHOE paCIOIOKEHUE
XpOMOCOM B HWHTeppa3HOM sifipe. Idyxpomamuu u cemepoxpomamuir. benku
XpoMaTUHA — TUCTOHBL. /{uHamuka s0epHou 00010uKku 6 mumose. Aoephbiil
Mparcnopm.

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

JdeMoHcTpanuu



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

Tabmuubr u cxembl: «CTpoeHHE DYKApUOTHUECKOW KIeTKm», «CTpocHHe
JKUBOTHOM  KJETKW», «CTpoeHHEe  pacTUTENbHOM  KieTKu», «CtpoeHue
MHUTOXOHAPUMNY, «A1po», «CTpoeHne NPOKApUOTHUECKON KIIETKIY.

O6opyioBaHuEe: CBETOBOM MHMKPOCKOI, MHKpPOIpEnaparbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

Jlabopatopnass padora «l3yyeHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MeMOpaHbBD».

JlabopaTtopnasi padora «lccnegoBaHue IIa3MOJIM3a W JAEIUIA3MOJIM3a B
PACTUTENbHBIX KIIETKaX».

IIpakTuueckass padora  «l3ydyeHue  JOBWKEHHS  UWTOIUIA3MbI B
PaCTUTENIBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTUH B KJIETKe

AcCUMUTISALINS U JUCCUMUIISIITUS — JIBE CTOPOHBI MeTaboau3ma. Tumnbsl oOMeHa
BEILIECTB: aBTOTPO(HBIN U reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHre KieTku: mnpeBpamieHne AT B
OoOMeHHBIX Tpoleccax. DepMEHTATUBHBIN XapakTep peakuuid KJIETOYHOTO
Merabonu3ma. DepMeHThl, UX CTPOCHHME, CBOWCTBA W MEXAHU3M JCHCTBUSL.
Kodepmentesl. Otinuust pepMeHTOB OT HEOPraHMYECKUX KaTain3aTtopoB. benku-
aKTUBATOPhl U OENKU-UHTUOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DepMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKUMX BEIIECTB B KieTKe. DOTOCHHTES.
AHOKCcuceHHbIll U OKcuceHHblll omocunmes y obaxkmeputi. Ceemocodouparoujue
nUSMeHmyvl U NUSMEHMbl peakyuoHHo20 yeumpa. Ponb XJIOpOIIacToB B MpoLEcce
dborocunTeza. CBeroBas u TeMHOBasi gasbl. Pomoovixanue, Cs;, C,. u CAM-munwvi
gdomocunmesa. IlponyktuBHOCTh (hoTOCHHTE3a. BiusiHue paznuyHbIx (PaxTopoB
Ha CKOpOCTh (poTocuHTE3a. 3HaUYeHHE (POTOCUHTESA.

XeMOCHUHTE3. PasnooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULUPYIOIIHE OaKTepuu, >Keae300aKkTepuu, cepoOaKTepHuH, BOAOPOIHBIE
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHaspoOHbIe opranu3Mbl. Buaesl Oposkenus. [IpoaykTbl OpokeHHS M HX
WCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHbIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUM U BO30YAUTEIHN OOJIE3HEH.

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

buonornueckoe OKUCIEHHE, WA KIETOYHOE JbIXaHUE. POIp MUTOXOHIpUN B
mpoiieccax ouonornyeckoro okucienus. [{uknmnueckue peaknmun. OKUCIUTEITEHOE
dbochopunupoBanue. Ouepeus memoOpaHHo2o epaduenma npomonos. Cunmes



AT®D: paboma npomonuou ATD-cunmaswi. IlpeumyinecTBa a’poOHOTO IMyTH
oOMEHa BeIeCTB mepes] aHa3POOHBIM. DPHEKTUBHOCTH SHEPTETHIECKOTO OOMEHa.

JleMoHCTpanun

[Toptpersr: k. [Ipuctnu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
OHnrenerapar, [1. Mutuem, I'. A. 3aBap3uH.

Tabmuibr u cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUECKU 00MeH», «brocuHTes
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyIOBAaHME JJII MPUTOTOBIICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENApaToB.

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

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

Jlabopatopuass paGora «CpaBHeHue mporeccoB  (GOTOCHHTE3a U
XEMOCHHTE3a».

JlabGopaTopHasi padora «CpaBHEeHUE MPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacsiencTBeHHass uHGOpMalLMs U Peaiu3alus eé B KIeTKe

Peakunn mMarpudHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHOW HpopManuu. ['eHeTnueckuit
KOJ, €ro cBoucTBa. TpaHckpunuusa — wmartpuunbeli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuynvix PHK 6 sykapuomuueckoti kiemke. Hexooupyrowue PHK.

Tpancnsius u e€ stanbl. Yuactue TpancnoptHeix PHK B 6nocunTtese Genka.
VYcnoBusi 6uocunrte3a Oenka. KomupoBanwe amuHOKHCHOT. Ponb pubocom B
OonocuHTe3e Oenka.

Cogpemennvie npedcmasneHus o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKAPUOT U 3YKApHUOT. Peryisiusi akTUBHOCTM T'€HOB Yy MpOKapuoT. I'mmoresa
onepoHa (®. Kakob, XK. MaHo). MonexynapHvie mexanuzmvi IKCNpeccuu 2eHo8 y
aykapuom. Ponb xpomamuna 6 pezynsayuu pabomsel 2enog. Perynsuus 0OMEHHBIX
IIPOIIECCOB B KieTke. KiieTounslil romeocTas.

Bupychl — HekieTouHble (hOPMBI )KU3HU U 00UTaTHBIC Mapa3uThl. CTpoeHue
MPOCTBHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKusHeHHblU YUK
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, 6akmepuoghazos.
Obpamuas mpanckpunyus, peeepmasa, UHmezpasda.

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

buoungopmamuka: unmeepayus u anaiuz donvuwux maccusos («bigdatay)
CMpYKmMypHulX Ouonocudeckux oannwvix. Hanomexnonoeuu 6 ouonozuu u meouyuHe.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodvl 00cmasKu 1eKapcms.



JleMoHCTpanun

[Toptpersr: H. K. Konsuos, /1. Y. IBanOBCKHIA.

Tabmuubr u cxembl: «brocunTtes O6enkay, «['eHeTnyeckuit Kom», «BUpych»,
«baktepuodarm».

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAY.

Tema 8. ZKu3HeHHbI HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabl W peryisnus. Hutepdaza u MUTO3.
Oco0eHHOCTH TpolleccoB, MpoTekalIux B uHTepdaze. [loAroTroBka KIETKH K
nenenuto.  [IpecunreTndyeckuii  (MMOCTMUTOTHUYECKUN),  CHUHTETUYECKUH |
MOCTCUHTETHYECKHUH (MPEMUTOTHYECKUI ) epUuobl UHTEpGa3bl.

Martpuunbin cunres JIHK — perumkanwmsa. [Ipunnuner perumkanuu JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIBHOCTD.
Mexanusm permkanuu JTHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl u
TeoMepaza. XPOMOCOMHBIH HaOOp KJIETKHM — KapuOTHUIL. JIUTJIOWIHBIA W
rarionaHbell  HaObOpel XpomocoM. ['oMonormusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne xmerkn — wmuTo3. CTaguM MHUTO3a MU MPOUCXOISIINE B HUX
nporeccel. Tunel muTo3a. KapuoknHe3 u nuTOoKMHE3. bHosornuyeckoe 3HaueHue
MHTO3a.

Perynsuuss mutotndeckoro nmkiaa kietku. [Iporpammupyemas KineTtodyHas
rudeb — arnomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAJIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, ouggpepenyuposku, cmaperus u eubenu kiemok. «lLlugposas
KiemKka» — ououngopmamuyeckue mooeiu QyHKYUOHUPOBAHUSL KIEMKU.

JleMoHCTpauumn

Tabnuupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mwuto3y», «CTpoeHue
xpoMocomy, «Permukanusa JTHK».

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

JlaGoparopnass  padora  «l3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpEenapaTax».

JlabopaTtopnasi padora «HabmoneHre MuTO3a B KJIETKaX KOHUYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. Ctpoenue u GyHKUMH OPraHM3MOB

buonoruueckoe pazHooOpasue OpPraHu3MOB. OHOKJIETOYHBIE,
KOJIOHHAJIbHBIEC, MHOTOKJIETOYHBIE OPTAHU3MBI.

OcoOCHHOCTH  CTPOGHHUS U IKU3HENEATCIBHOCTH  OJTHOKJIETOYHBIX
opranu3MoB. bakTepumu, apxeu, OJHOKIETOYHBIE TPHUOBI, OJHOKJIETOUYHBIC
BOJIOPOCIH, APYTU€ NPOTUCTHI. KOJIOHUAIBHBIE OPTaHU3MBI.



B3anMoCBs3p 4YacTE MHOTOKJIIETOYHOIO OpraHu3Ma. TKaHu, OprasHbl H
cucTeMbl opranoB. Opranusm Kak equHoe uenoe. I'omeocras.

Tkanu pacreHnid. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
NOKPOBHAs, IPOBOJMAIIAs, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpOEHUS,
(GYHKIUI U pacoIOXKEeHUs TKaHEW B OpraHax pacTeHUH.

TkaHU JKMBOTHBIX M YEJIOBEKAa. THIBI KMBOTHBIX TKAHEW: JIUTEJIMAJIbHASL,
COCMHHUTENbHAs, MblleyHas, HepBHas. OCOOEHHOCTH CTpPOCHHUsA, (PYHKUMNA H
PAacCIIOIOKEHUA TKaHE! B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbel. BereraTuBHbIE M T'€HEpaTHBHBIC OpraHbl pacTeHuil. Oprasel H
CUCTEMBI OPIaHOB JKMBOTHBIX U yeaoBeKa. DyHKIMHA OPraHOB U CUCTEM OPIaHOB.

Onopa Tena opranu3moB. Kapkac pacrenuil. CkeneTbl OJHOKJIECTOYHBIX U
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHblli M BHYTpeHHMH ckeneT. CTpoeHune u
THUIIBI COEJUHEHHUS] KOCTEN.

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

IIutanue opranusmoB. lloryomenue BOABI, YIVIEKHCIOIO rasa W
MUHEPAJIBHBIX BEILIECTB pacTeHUsAMU. lIuraHue XKUBOTHBIX. BHyTpumosocTHOE U
BHYTPUKIIETOYHOE NUIIeBapeHue. lIuTaHne MO3BOHOYHBIX XUBOTHBIX. OTHENbI
MUIIEBAPUTENBHOIO TpakTa. [lnmeBapurenbHble kene3bl. [lnmmeBaputenbHas
CUCTEMA YEJIOBEKa.

Jpixanue opranu3moB. [[pixanue pactenuit. J{prxanue skuBoTHbIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxkHoe apixanue. JlpIXxareinbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCJIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JlpixarenbHas cucTeMa 4eloBeKa. MeXaHW3M BEHTWIALMHU JIETKUX Yy NTUL U
MIIeKonuTaomux. Perymsmus npixanus. JpixarenbHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTECHHIA.
TpaHcropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCylIbl M KpoBb. Kpyru KpoBooOpalieHus. DBOJIOLUOHHbIE
YCIIO’KHEHHUSI CTPOEHUSI KPOBEHOCHOI CHUCTEMBbI MMO3BOHOYHBIX KMBOTHBIX. Pabora
ceplla v €€ peryJisiuus.

Beigenenue y opranu3MoB. Beimenenue y pacteHuid. Breigenenue y
*KUBOTHBIX. CokparturenbHble Bakyoau. Opransl BblaeneHus. @OuiapTpanus,
CeKpelrsi U 00paTHOE BcachlBaHME KaK MEXaHM3Mbl pabOThl OPraHOB BbBIACIICHUSI.
CBs13b IOJIOCTH T€Ja C KPOBEHOCHOM M BBIIEIUTEIBHON cCUCTEMaMU. Brienenue y



MO3BOHOYHBIX JKUBOTHBIX M 4enoBeka. [louku. CtpoeHne u GyHKIIMOHUPOBAHUE
Heppona. OOpa3zoBaHNE MOYH Y YETIOBEKA.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpBI
OakTepuii M UUCTHI MNPOCTEHIIMX. 3aluTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrtukyna. CpeacTsa macCUBHOM M XUMUYECKOU 3a1UThl. OUTOHIUIBI.

3ammTa y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M HX MPOU3BOAHBIC.
3ammuTa opranu3Ma ot Ooje3Hedl. UMmyHHas cucteMa uenoBeka. KiietouHblil u
I'YMOpaJbHBI HUMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM crerudUIecKuit
UMMYHHTET. Teopusi KjIoHaIbHO-celeKkTuBHOTO uMMyHuTera (I1. Dpmux, ®. M.
bepuer, C. Tonerasa). BocnanurtenbHble OTBETHl Opranu3MoB. Posb BpoxkaEHHOTO
UMMYHUTETA B PAa3BUTUU CHCTEMHBIX 3a00JI€BaHU.

PazgpaxxumocTte uM  peryimsiiuss 'y OprauusMmoB. Pazmpaxumocts y
OJHOKJIETOYHBIX OpraHu3sMoB. Takcucel. PasagpaxuMocts U peryiasiuus y
pacteHuii. PocToBble BeniecTBa U UX 3HAYCHHUE.

HepBHasi cucrema u pediekTopHasl peryisius y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIOLUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y JKMBOTHBIX. OTIENbl TOJOBHOTO MO3ra MO3BOHOYHBIX JKMBOTHBIX. Peduiexc u
pednexTopHas ayra. be3ycinoBHbIE U yCIOBHBIE PEIEKCHI.

['ymopanbpHas peryisiuus W >HAOKPUHHAs CUCTEMa >KUBOTHBIX M YEJOBEKA.
JKenespl OSHOOKPMHHOM CHUCTEMBI M WX TOPMOHBL. JleWiCTBHE TOPMOHOB.
B3auMoCBA3b HEPBHOW M SHIOKPUHHOW cucTeM. [ umoTtaiamo-runogusapHas
CUCTEMA.

JlemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabmuupl U cxembl: «OIHOKJIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIE
Bojopocim», «bakrepumn», «lIpocreiimme», «Opranbl HIBETKOBBIX PAacTEHUN,
«CuctemMbl OpPraHoOB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacreHuit», «KopueBbie cuctembry, «CTpoeHue cTediisy,
«CTpoeHue JNHUCTOBOM IUIACTUHKM», «TKaHM KHUBOTHBIX», «CKEIET YeIoBeKay,
«IImmeBapurensHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «Mplmeunas  cucremay,
«BprgenurenbHas cucteMa», «IHIOKpUHHAs cuctemay, «CTpoeHHEe MBIIIIbDY,
«mmynurer»,  «Kuiieunononoctusie», «CxeMa  NHUTaHUS  PACTEHUI»,
«KpOBEHOCHBIE CHCTEMBI IO3BOHOYHBIX JKUBOTHBIX», «CTpPOEHHE TUAPHDY,
«CtpoeHue minaHapum», «BHyTpeHHee cTpoeHne HO0KIEBOro uepBsi», «HepBHas
cuctema poeioy, «HepBHas cucrema srymku», «HepBHas — cucrtema
npecMbikatomuxcs»,  «HepBHas  cuctema  nrumy, «HepBHas — cuctema
MIIeKonUTaromux», «HepBHas cuctema yenoBeka», «Pedmexcy.



OOopyioBaHHE: CBETOBOM MHUKPOCKON, MHKpPOIpEnaparbl OJHOKJIETOYHBIX
OpraHU3MOB, MUKpPONpPENapaThl TKAHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMH
HACEKOMBIX, UIJIOKOXXHUX, UBbIC AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHuil pas3HbIX OTAEJOB, BIIAXHBIE NpenapaTbl JKUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YEJIOBEKa,
000pyIOBaHUE JJISl IEMOHCTPALMK TOYBEHHOTO U BO3YIIHOTO MUTAHUS PACTCHUH,
pacieruieHus Kpaxmaina U OeNKoB Mo 1eicTBUEM (EepMEHTOB, 000pyI0BaHUE IS
JEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXaTENbHBIX JBUKEHUM, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHue TKaHEe paCTCHUIN».

JlabGopaTopHasi padora «/3yueHne TKaHel >KUBOTHBIX Y.

JlaGoparopHasi pabora «/3ydeHrne OpraHoB IIBETKOBOT'O PACTEHHS».

Tema 10. PazmHokeHUe U pa3BUTHE OPTaHU3MOB

@dopMbI pa3MHOKEHHS OPraHu3MOB: Oecriosnoe (BKIIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0ecronoro  pa3MHOXKEHHUSA:  I[OYKOBAaHUE,  CHOPYISLUS,
(dparmMeHTanus, KIOHHPOBAaHUE.

[TomoBoe pa3zmuHoxkeHue. [lomoBble KIIeTKH, WM rameTel. Meino3. Craaun
Mmeiio3a. [loBenenne xpomocoM B meio3e. Kpoccunrosep. bronorndeckuii cMbICi
Melo3a M IOJIOBOrO Iporecca. Melo3 M ero MeCTO B JKU3HEHHOM IMKJIE
OpraHU3MOB.

[IpenzaponeiieBoe pasBurue. ['amerorenes y suBOTHBIX. [10J10BBIE KENE3bI.
OOpazoBaHue U pa3BUTHE MOJOBBIX KIeTOK. CriepMaToreHes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPHOHAIIBHOE Pa3BUTHE JKUBOTHBIX. CroOCOOBI
OIUIOIOTBOPEHMS: HApYy)HOE, BHyTpeHHee. [lapTeHorenes.

WuauBuyalbHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOSUL.
Konyenyuss mopgocenos u mooderu mopghoeenesa. Cragun >MOpHOreHe3a
XKUBOTHBIX (Ha mnpumepe Jsarywku). Jpobnenwe. Tumbsl  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opobaenue. bnacmyna, munoi
onacmyn. OCOOEHHOCTH JPOOJICHUST MIEKOMUTAIOUIMX. 3apOJABIIICBBIE JUCTKU
(racTpynsinius). 3aKiajKa OpraHOB M TKaHEW M3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIUSIHAE 4YacTell pa3BUBAIOIICTOCS 3apojbliia (SMOpPHOHATLHAS WHIYKIIHS).
3aknajka IUTaHA CTPOEHMSI JKMBOTHOTO KaK pPE3yJIbTaT  HEpPapXUUYECKHUX
B3aMMOJICUCTBUII TE€HOB. BriusHue Ha 5MOpHMOHANBHOE pa3BUTHE Pa3TUUYHBIX
(bakTOpOB OKpPYKAIOIIEH CPEIbI.

Poct u pasButne xuBOTHBIX. [locTomOpuoHanpHBI mepuoa. llpsmoe wu
HempsiMoe pa3BuTue. Paszputne ¢ wMetamopdo3oM y OECMO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoJiormyeckoe 3Haue€HHE TPSMOTO0 U HEMPSIMOTO



pPa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. TUlbl pocTa KUBOTHBIX. DAKTOPHI
PETYISIMU POCTA )KUBOTHBIX M YesioBeka. CTaauu mocTIMOPHOHAIBHOTO Pa3BUTHS
y )KMBOTHBIX U uesioBeka. [leprnoasl oHToreHe3a uenoBeka. CTapeHue U CMEpPTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoxeHune u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
JKU3HEHHOM IuKie pacteHuid. (OOpa3zoBaHWe CHOp B IIpolecce Menosa.
['amertorene3 y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoitHOE OIJIOJIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3MBbl pEeTyISLAA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpanun

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

Tabmuubr u cxembl: «BereratuBHoe pasMHOkeHHe», «Tumbl Oecmonoro
pa3MHOXKEHUD», «Pa3MHOXKEHUE XJIAMUIOMOHAb», «Pa3MHOMXEHHE SBIIICHBI»,
«Pa3MHO)eHue TuapbDy, «Menosy, «XpoMocoMsly, «l'amerorenesy», «CTpoeHue
ANLEKIETKH U criepMmarto3onnay, «OCHOBHBIE CTaauu OHTOreHe3a», «llpsmoe u
HenpsiMoe pa3BuTue», «Pa3zButhme wmaiickoro xyka», «Pa3Butue capanumy,
«Pa3BuTne nArymkw», «JIBOMHOE OIIONOTBOPEHHE Y LIBETKOBBIX PACTECHUN»,
«CTpoeHue ceMsiH OJTHOJOJIbHBIX U JBYAOJIbHBIX PACTCHUIN», «KU3HEHHBIN LUK
MOPCKOM  KamyCTbD», <«JKWM3HEHHBIM UHKI MXa», <« KHU3HEHHBIA  IUKI
ManopOTHUKAY, « KU3HEHHBIN LIUKJI COCHBD.

OO6opyioBaHHE: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHIEKIECTOK U
CIIEpMAaTO30UJI0B, MOAENb «LIMKIT pa3BUTHUS JATYIIKNY.

JlaGopaTopHas padora «/3ydeHre CTpOCHUS MOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOIpEenapaTax».

IIpakTuueckast padora «BrpisiBieHME NPU3HAKOB CXOACTBA 3apOJbILICH
MMO3BOHOYHBIX )KUBOTHBIX).

JlaGopaTtopnasi padora «CTpoeHHE OpraHoB Pa3MHOKEHHUS BBICIINX
pacTeHu».

Tema 11. I'eneTuka — Hayka O HaCJE€ACTBEHHOCTH M HM3MEHYHUBOCTH
OpPraHu3MoB

Hcropust cTaHOBIEHUS W pa3BUTHS TEHETUKM Kak Hayku. PabGoter T.
Mennens, I'. ne @puza, T. Moprana. Ponb oTeueCTBEHHBIX YYEHBIX B Pa3BUTHU
renetuku. Pabotel H. K. KonbeuioBa, H. 1. Basunona, A. H. benosepckoro, I'. /1.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE MOHSITUSL U CUMBOJIBL. | 'OMOJIOTHUHBIE XPOMOCOMBI,
aJUleJIbHbIe TEHbI, AJIbTEPHATUBHBIC MPU3HAKUA, JOMUHAHTHBIA U PEUECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHII, (DEHOTHII.



OCHOBHBIE ~ METOJBI ~ TE€HETUKH: THOPUAOJOTUYECKUM,  IMTOJIOTHYCCKUH,
MOJIEKYJISIPHO-T€HETUYECKH.

JleMoHCTpanun

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

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

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT TE€HETHUUYECKHUX

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

eAMHO00pa3us rTHOPUIOB MepBOTo nokoieHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH Menaens — 3aKOH pacUICIUICHUs IPU3HAKOB. L{UTosIOrMmyeckre OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. [ unoresa 4ucToTh ramer.

AHanmsupyronee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HACIeIOBaHMUS.
Pacuierienre mpu3HaKkoB MPY HEMOJIHOM JOMUHUPOBAHUH.

JuruOpugHoe ckpemrBanue. TpeTuil 3aKkoH MeHaensa — 3aKOH HE3aBUCUMOIO
HAcJeNOBaHMUS ~ TpHU3HAKOB.  lluTonmoruueckre  OCHOBBI  JUTHOPUIHOTO
CKpEILIMBAHUS.

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

['eHeTuka nojia. XpoOMOCOMHBIM MEXAaHU3M OMpPEAEICHUs Mojia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TIeTeporaMmeTHbId I0J. ['eHeTuueckas
CTPYKTYpa IOJOBBIX XpoMocoM. HacnenoBanue Mpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neroTponust — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBIM ajutenu3M. B3anMoJencTBUE HEaUIEIbHBIX TI'E€HOB.
KommnementapHocts. Onuctas. [lomumepus.

['eHETUYECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, >KMBOTHBIX M 4YEJIOBEKa, a
Takke (PU3NOJIOTUYECKUX TPOILIECCOB, TMOBEJACHUS M KOTHUTHUBHBIX (PYHKIMH.
['eHeTHUeCKEe MEXaHU3MbI CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35UH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckue acmeKThl KOHTPOJS H
W3MEHEHHS HACJIEICTBEHHON MH(OPMAITUU B TTOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JdemoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabmuibr u cxemsl: «IlepBoiii 1 BTOpoOil 3akoHbl Menpaens», «Tpetuit 3aKoH
MeHnnens», «AHanu3upyollee CcKpeluBaHue», «HemomHoe aOMUHUpPOBaHHEY,
«CreryieHHOE HacJe/IoBaHWE TPU3HAKOB Y Jpo30¢uibl», «l'eHeThka TmoJiay,



«Kapuotun uenoseka», «Kapuotun aposzodpuiby, «Kapuotum OTHUIBD,
«MHOXECTBEHHBIN allJIeIn3M», «B3auMo1eiicTBUE T€HOBY.

OO6opynoBaHue: MOJENb JJisl  JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
rUOpHUIOB TIEPBOTO TIOKOJICHUS M pPAcCHICIUICHUS MPU3HAKOB, MOJEIb IS
JIEMOHCTpAllUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHMUSI TMPU3HAKOB, MOJEIb JJIA
JIEMOHCTpAllMM CIEIUICHHOTO HACJIEIOBaHUs MPHU3HAKOB, CBETOBOW MMKPOCKOII,
MUKpornpenapar: «JIpozodumnay.

IIpakTnueckass padora «M3ydeHue pe3ynbTaTOB  MOHOTHOPHIHOTO
CKpCIIMBAHUSA Y APO30(PHITBD».

IlpakTnueckass pab6ora  «M3ydyeHue  pe3ynbTaTOB  JUTHOPHUIHOTO
CKpENIMBAHUA Y IPO30(DHUITBD».

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3aumoneiictBue reHOTHMIA W cpenbl Ipu  (GopMHUpOBaHUU (EHOTHIIA.
N3MeHYnBOCTh TpU3HAKOB. KauecTBEHHbIE M KOJUYECTBEHHBIC MPU3HAKU. BUabI
W3MEHUYMBOCTH: HEHACIICACTBEHHAS U HACJICACTBECHHAS.

Mopaudukanuonnass U3MeHYUMBOCTb. Ponb cpeasl B (hopMUpOBAHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanrioHHbBIN
psan u BapuarnuonHas kpuBas (B. HMoranncen). CpoiicTBa MOau(UKAITMOHHON
W3MEHYUBOCTH.

['eHoTHIIMYECKAsS U3MEHUYUBOCTH. CBOMCTBA FT€HOTUIMMYECKON N3MEHUYUBOCTH.
Buapl reHOTUNIHYECKOW N3MEHUMBOCTH: KOMOMHATUBHAS, MyTallMOHHAS.

KomOnHaTuBHAs W3MEHYMBOCTH. Mei03 W TMOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTHU. POJIb KOMOMHATUBHON M3MEHUYNBOCTH B CO3JaHUU
TCHETUYECKOT0 pa3Ho00pa3us B Mmpe/ieiax OJJTHOr0 BUA.

MyTanmonHass W3MEHYMBOCTh. BuHIBI MyTaluil: T€HHbBIE, XPOMOCOMHEIE,
reHoMHble. CIOHTaHHBIE W  MHAYUUPOBAHHBICE MyTalMu. SnepHble U
UTOIUIa3MaTudeckue myTtanuu. CoMaTUYEeCKUE U MOJIOBble MyTaluu. [IpuunHbI
BO3HUKHOBEHHUS MyTalmuid. MyTareHbl W WX BIHWSHUE Ha OpPraHU3MBL.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMpoIecca. 3aKOH TOMOJIOTMYECKUX PSJIOB B
HacienctBeHHo u3MenunBoctd (H.W. BaBunoB). BHednepHas W3MEHUMBOCTH U
HACJIEJCTBEHHOCTb.

Onueenemuxa U INUSEHOMUKA, pPONb  dNUSEHEMUYECKUX (HaKkmopos 8
HAC1e008aHUU U USMEHUUBOCMU (DEeHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOB.

JdemoHcTpanuu

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

Tabmuet u cxeMbl: «Bugel  u3MmMeHumBOCTHY», «MoauduKamoHHas
U3MCHYHUBOCTHY, «KomOnHaTnBHas U3MECHYHUBOCTHY, «Meiio3y,
«OmnongoTBopeHuey, «I eHeTnueckue 3a00JIeBaHUS YeI0BEeKay, « Buabl myTammiiy.



ObopynoBaHue: *KHUBbIE U TepOApHBIE HK3EMIUIIPHl KOMHATHBIX PACTEHUH,
pucyHku (dpotorpadum) )KUBOTHBIX C Pa3TUYHBIMUA BHIAMHA U3MEHYHBOCTH.

JlaGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON M3MEHYMBOCTU. [locTpoeHue BapualMOHHOrO psga U
BapUAIMOHHON KPUBOWY.

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

Tema 14. I'eHeTHKa YesiOBeKa

Kapruotun uyenoBeka. MexayHapoAaHas mporpamMma HCCIENOBaHUS T€HOMA
yenoBeka.  MeToabl  M3y4YeHUs ~ TEHETMKH  YEJIOBEKAa:  I'€HEaJOTMYECKUU,
OJIM3HEIOBEIH, IIMTOr€HETUYECKU, MOMYJISALIMOHHO-CTATUCTUYECKUM,
MOJIEKYJISAPHO-TEHETUUECKHM. CoBpemeHHOE ONIPENICIICHHE Tr€HOTHUIA!
[IOJJHOTEHOMHOE CEKBEHUPOBAHUE, FEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOILIBIO
[TI[P-ananu3a. HacnenctBenHbie 3a0051eBaHus YelloBeKa. | '€HHbIE U XPOMOCOMHBIE
Oosie3HU 4YenoBeka. bolie3HW ¢ HACIENCTBEHHOM MpeApacroioKeHHOCTHIO.
3Ha4YCHUE MEAUIUHCKOW T€HETHKHA B MPEAOTBPALICHUU U JICYEHUH T€HETHYECKUX
3a00J7eBaHUi 4YellioBeKa. MeauKo-reHeTUueckoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIETKU. [IoHSATHE «T€HETHYECKOTO Tpy3a». JTUUECKUE aCHEKThl UCCIEIOBAHUN B
00JIaCTH peTaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnyeckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(bU3NYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarolen cpeanl. [ eHeTnyeckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K ITaTOJIOTUsIM.

JemoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun denmoBeka», «MeToabl U3y4EHHUS] TEHETHKHU
yesjoBekay, «I'eHeTnueckue 3a001€BaHUs YEIOBEKay.

IIpakTnuyeckas padora «CocTaBlIeHUE U aHATIU3 POAOCIOBHON.

Tema 15. Cesnrekuusi OpraHu3sMoB

JlomecTuKanuss W CEJIEKUHUs. 3apOKICHUE CEIEKIMH U JIOMECTUKALUH.
VYuenue H. W. BaBunoBa o IleHTpax MNpOUCXOXIECHUS U MHOTO00pa3us
KYJbTYPHBIX pacTe€HUW. Ponb ceneknuy B CO3JaHUM COPTOB PACTEHHM U TOPOJ
*KuBOTHbIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJIOTUYECKUX PSIIOB B
HaciaeAcTBeHHOM wm3MeHuMBoctTHh H. WM. BaBunoBa, ero 3HadyeHue i
CEJICKITMOHHOM PabOTHI.

Metoasl ceneKIMoHHOM paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIM H
VHIUBUYaJIbHBIN. Oransl KOMOWHAIIMOHHOU CCJICKIINH. HcnwiTanue
npousBoanTENIed MO TOTOMCTBY. OTOOp MO TEHOTHMY C TOMOIIBIO OIIEHKH
dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMoIIsio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEeJEKIMOHHOM  paboThl.
PanuanOHHBIN U XUMUYECKUNW MyTareHe3 Kak UCTOYHUK MyTalUil y KyJIbTYPHBIX



dbopm opranm3moB. Vcmonb30BaHNE TEHOMHOTO PEIAKTHPOBAHUS W METOOB
pexomOunanTHbIX JJHK m1st momydenust nucxoqHoro Matepuana ajisi CEJIEKIHH.

[Tomyuenue MOJTUTLIIOUIOB. BryTtpuBnnoBas rUOpUI3AITHS.
brnu3kopoACcTBEHHOE — CKpellMBaHWe, wWid  WHOpuauHr.  HepoacTBenHoe
CKpelIMBaHue, WM ayTOpuAuHr. ['erepo3uc u ero mpuuuHbl. Vcrnosb3oBaHue
rerepo3uca B cenekiuu. Otnanénnas rudpunuzanus. [Ipeogonenue Oecruiogus
MEKBHUJAOBBIX THOPUAOB. JIOCTUKEHUS CEIEKIINU PACTEHUN U )KUBOTHBIX. «3eéHast
pesonioyusy.

CoxpaHeHre U U3y4YEHUE T'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHUU U
UX JUKUX pOAMYEH IS CO3JaHMS  HOBBIX COPTOB M THOpPUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJbTYp. M3yuenue, coxpamenue u ynpasieHue
2eHeMUYeCKUMU pecypcamu CenbCKOXO3AUCMEEHHBIX U NPOMBICIO8bIX HCUBOMHBIX
8 Yeax YIVUUeHUs. CYUecmayomux U coO30anusi HO8blX NOPOO, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEeHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosvlx uoeli U nepcneKmueHbIX MexHoI02UlI.

JleMoHCTpauumn

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

Tabnuibl u cxembl: «L{eHTpBI TPOUCXOKIEHUS U MHOTO00Pa3usi KyJIbTYpPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKUX PSIAO0B B HACIEACTBEHHOW M3MEHUYMBOCTHY,
«Metoapl cenekiuny, «Otnanéunas rudbpuauzanus», «MyTtaresesy.

JlabopaTopHasi padora «/3ydeHue copTOB KyJIbTYPHBIX PACTEHUI U MOPOJ
JIOMAIITHUX KUBOTHBIX).

JlaGopaTopHas padora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IIpakTnuyeckas padora «lIpuBnBka pacTteHuN».

IKcKRypceusi «OCHOBHBIE METOIbl U JOCTHUKEHUSI CEJIEKIMU PACTEHUU U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIMIO, IJIEMEHHYIO bepmy,
COPTOUCTBITATEILHBIM YyYaCTOK, B TEIUIMYHOE XO3S4WCTBO, B J1TaOOPATOPHUIO
arpOyHUBEPCUTETA WJIM HAYYHOTO IIEHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOT S

OOBEKTHI, HCIOJIb3yeMble B OWOTEXHOJIOTHMU, — KJIETOYHBIE U TKAHEBBIC
KYJBTYPBI, MUKPOOPTaHU3MBI, 170'¢ XapaKTEepUCTHKA. TpagumonHas
OMOTEXHOJIOTHSI:  XJIeOOMeUeHne, TMOMYyYEeHUE KHCIOMOJIOYHBIX IPOIYKTOB,
BUHOJAEeNHe. Mukpoouonoruueckuit cuHre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
texHosorui. [Ipon3BoacTBO O€/ika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEeXHOJIOTM M MHCTPYMEHTOB IEJIEHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C IEJIbIO MMOJYUYEHUSI OPraHW3MOB U UX KOMIIOHEHTOB,
coJiep KaIluX HE BCTPEUAIOIINECS B IPUPOJIC OMOCUHTETHYECKHUE Y TH.



Kierounasa unxeHepusa. MeTonpl KyJIbTypbl KJIETOK M TKaHEW PACTEHUH H
KUBOTHBIX. Kpuobanku. ComaTudeckass TruOpuAu3alvss W  COMATHUYECKUN
sMOpuorene3. lcnonb3oBaHue ramiouoB B CeleKUMH pacTteHuil. [lonyuenue
MOHOKNIOHANbHBIX anmumein. Hcnonv3zosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBLX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
AWLEKIETOK U KJIOHHUPOBAHUE KUBOTHBIX. MeTOA TpaHCIUIAHTALIMH SJEP KIIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DA3MHONCEHUSL CENbCKOXO03AUCMBEHHBIX K)IbMYP.

XpoMOoCcOMHass W TE€HHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha H
koHcTpyupoBanue pekomouHanTHbIx JIHK. Co3zdanue mpanceennvix opeanuzmos.
JlocTmkeHrnss YW NEPCHEKTHBBI  XPOMOCOMHOM W TI'€HHOM  MHXEHEPUH.
DKOJIOTUYECKHUE U ATUYECKUE MTPOOJIEMbI T€HHON UHXKEHEPUU.

Menunuackue OuotexHonoruu. [loctrenomuas nudposas meaununa. [11[P-
JUarHocTuka. MeraOOJOMHBIM aHajau3, TEeHOLIGHTPUYECKUM aHaliu3 MpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHS €ro 310poBbf. VICHOJIB30BaHHME CTBOJOBBIX
KieTok. TapretHas Tepanusi paka. 3D-OmoumkeHepus i pa3pabOTKU
(yHIAMEHTAIBHBIX OCHOB MEIUIMHCKHX TEXHOJIOTHM, CO3AaHUS KOMILIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJOTUH TPEXMEPHOTO OMONPHUHTUHIA U cKapQosauHra
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3nanue BEKTOPHBIX BaKIMH C IEJbI0 O0EecreueHus] KOMOMHUPOBAHHOM
3amuThl OT Bo3Oyauteneid OPBU, ycTaHOBiIEHHE MOJIEKYJSPHBIX MEXAHH3MOB
¢ynkuonnpoBanus PHK-coneprkammx BUpYCOB, BBI3BIBAIOIIUX OCO0O OMNAacHbBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabnuupl u cxemsbl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIJIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxxeHepusn», «I eHHass HKEHEPUD».

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUM.

IpakTnueckas padora «lloydyeHrne MOJOYHOKHUCIBIX TPOLYKTOBY.

IKCKypcusi «bHOTEXHONOTMSA — BaXHEWINash IPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MMPOU3BOJICTBO)Y.

11 KIIACC

Tema 1.3apo:kneHue W pa3BUTHE IBOJIOIUOHHBIX IMPEACTABIEHHH B
omosioruu

OpomonmonHas Teopust Y. JlapBuna. Ilpeanochbuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U HaydHas aedaTenbHocTh Y. JlapBuHa.

JIBrokynye cuiibl 3BOTIOIIUK BUAOB 110 Y. JlapBUHY (BBICOKast HHTEHCUBHOCTD
pPa3MHOXEHHUST OpPraHW3MOB, HACJEICTBEHHAas HM3MEHYMBOCTh, Oopnba 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).



Odopmienne cuaTeTnueckoir Tteopuu dBomtonmu (CTD). HelTpanbhas
teopusi sBomonuu. CoBpeMeHHass JBOJIOIMOHHAsE Ouoyiorusa. 3HayeHUe
HBOJIFOLIMOHHOW TEOPHUH B POPMUPOBAHUU ECTECTBEHHO-HAYYHON KapTUHBI MUPA.

JdeMoHCcTpauu

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

Tabmuubr u cxembl: «Cucrema »xuBo mnpupoasl (mo K. Jlunuero)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanuzm (opmupoBaHus
NpPUCHIOCOOJIEHU y pacTeHuit U KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
MapuipyTa nyremectsus Y. lapsunay, «Haxonku Y. JapBunay, «Dopmbl 00pbObI
3a cyuiectBoBaHue», «llopoasl romybeit», «MHorooOpaszue KyJbTypHBIX (GopM
KarycThl», «[1opojipl JOMAITHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. J[lapBuHy)», «Cxema COOTHOIIEHUS JBMXKYIIUX CHJ SBOJIOLUNY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJTFOLIHI.

Tema 2. MuKpoIBOIIOLHSA U €€ Pe3yJIbTATHI

[Tonynsuust KaKk 3JI€eMEHTapHas eIMHMIA 3BOIOLMH. COBpEMEHHBIE METO/IbI
OLIEHKM TE€HETUYECKOT0 pa3HooOpa3zus M CTPYKTypbl Homyssiuuid. M3meHeHue
reHo()oH/la TOMYyJALMA KaK »3JIEMEHTApHOE 5BOJIOLMOHHOE SBJICHHUE. 3aKOH
reHeruueckoro paBHosecus k. Xapau, B. BaitnOepra.

DneMeHTapHbie (aKTOphl (ABUKYIIME CHJIBbI) HBOJIONUH. MyTallmOHHBIN
npouecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelip TeHOB — ciyualiHble
HEHAIpaBJICHHbIE W3MEHEHHS 4YacTOT aiened B monmymanusx. Oddexr
ocHOBaTend. Iggexm oOymuinounoco zoprviuwika. CHUdCEHUe 2eHemuiecKo2o
pasznooobpazus: npudunsl u cieocmeus. llposenenue s¢pgpexma Opeiigha 2enog 6
oonvuwux u  manvlx  nonyaayusx.  Murpauuu.  M3onsuus  mOMyJISLMA:
reorpaduyeckas (mpocTpaHCTBEHHAs), Oroaornyeckas (penpoyKTUBHAS).

EctecTBeHHbIil 0TOOp — HampaBisionuii  ¢gakrop sBoionud. DopMbl
€CTECTBEHHOTO  O0TOOpa:  JIBWXKYIIMM, CTAOMIM3UPYIOIIMMA, pa3pblBaIOIINN
(mm3pynTuBHbIi). [lomoBoil 0TOOp. BO3HMKHOBEHHE W HBONIOLUS COLUATBHOTO
MOBEJICHUS )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHM3MOB  KakK  pe3yibTaT  MHMKPOIBOJIIOLIUU.
Bo3HukHOBEeHHE  MPUCIOCOOJIEHWH y  opraHm3MoB.  Apomopdo3bl U
uanoananrauuu. [Ipumepsl npucnocoOieHuit y opraHu3MoB: Mop(]oaorunyeckue,
dbusnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCHUTETBHOCTD
IPUCIIOCOOTIEHHOCTH OPraHU3MOB.

Bun, ero xkputepum u CTpyKTypa. BumooOpa3zoBaHue Kak pe3yibTaT
MUKpPOdIBOMIOIMU. M3omsmus — kimodeBor (aktop BumooOpazoBanusa. Ilytu u
CIIOCOObI BUJI000pA30BaHMUS: aJIONaTpUUYECKOe (reorpaduueckoe),



CUMIATPUUIECKOE (3KOI0OTUYECKOE), «MTHOBEHHOE (monurIonU3anus,
rubpuanzaiys). JIuTenbHOCTh BOTIOIMOHHBIX MTPOIECCOB.

Mexanu3mbl GOpPMUPOBAHUS OMOJIOTHIECKOTO Pa3HOO0pasHsl.

Ponb  »BONIONMOHHONM OHOJOTMM B pa3pabOTKE HAyYHBIX METOJIOB
coxpaHeHusi 6ropazHo00pasusi. MUKPOIBOMIONUS U KOIBOIIOIMS Mapa3UTOB U UX
x03s51eB. Mexanu3mbl (POPMUPOBAHUSI YCTOMUYMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBLOBI C HEM.

JdeMoHCcTpaIMUA

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

Tabmuubl 1 cxembl: «MyTanmoHHass HM3MEHYMBOCTBHY», «llomymnsiuonHas
CTPYKTypa BuAa», «Cxema mnposBiieHus 3akoHa Xapan—BaitnOepray, «/Ipmwkymine
CHJIbl ABOJIIOLUN», «IKOJIOTMYECKass M30JSUUs MONYJALHNA CeBaHCKOU (openmy,
«l'eorpaduueckass M30JAIUS  JTUCTBEHHHUIIBI CHOMPCKOM ¥ JIMCTBEHHUIIBI
naypckoiy, «llomynsiliMOHHbIE BOJIHBI YUCIEHHOCTH XUIIHUKOB U XKEPTBY», «Cxema
JEUCTBUSL €CTECTBEHHOro 0TOOpa», «DopMbl OOpHOBI 3a CYIIECTBOBAHHUEY,
«MBnycrpranbHblii MenaHnu3M», «JKuBble UCKomaemble», «[IOKpOBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«®uznonoruueckue aaanrauumy», «lIpucnocoONeHHOCTh OpraHU3MOB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKTypa BUAa B
npupozae», «CrnocoObl BuaooOpazoBaHus», «l'eorpapuueckoe BUA00Opa3zoBaHUE
TPEX BUAOB JaHMABIIIEH», «IKOJIOIMUYECKOE BUIA000PA30BAHUE BHUJIOB CHHUID),
«ITomumiouasl pacteHuit», «KamyctHo-peneunsiii ruopu.

O6opynoBanue: repdbapun pacTeHU, KOJUICKIIMA HACEKOMBIX, Uydelia MTUIl |
3Bepeil C MpuUMepaMu pa3IUYHBIX MPUCIIOCOOJICHUH, Yydella NTHIl W 3Bepei
pa3HBIX BHJIOB, TepOapuu pacTeHUN OJM3KUX BHUIOB, OOpPa30BaBIIUXCS
Pa3IMYHBIMU CIIOCOOaMHU.

JlabopaTopnasi pa6ora «BblsiBIeHHEe W3MEHYMBOCTH Yy OCOOEH OJIHOTO
BUJIA).

JlaGopaTopnass  pabora  «llpucmocoOneHuss  OpraHu3MOB UM HUX
OTHOCHUTEJbHAs LEIECO00Pa3HOCTDY.

JlaGopaTtopnass paGora «CpaBHeHHE BHUJOB MO MOP(POIOrHIECKOMY
KPUTEPUIOY.

Tema 3. Makpo3BoIIOLINS U €€ Pe3yJIbTaThl

Metonbl  uM3ydeHHUS MaKpOlIBOMIOIMHU. [lajmeoHTONIOTrMYECKHEe  METO[bI
uzydeHus: oHBoioiuu. IlepexonHbie ¢GopMbl M (PUIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaguyeckue Metonsl u3yudeHus sBomtonuu. CpaBHeHHe GIOpbl U
dbayHpl MaTepuKOB U OCTPOBOB. buoreorpaduyeckue obmactu 3emun. Bumpl-
SHAEMUKHU U PEITUKTHI.



OMOpPHUONOrHYECKUe U CPABHUTEIHLHO-MOP(OIOTHUECKHE METOAbl U3YyUEHUs
BOMIOLMU. ['€HeTHYecKue MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX ~ HOBIIECTB. [ 'OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbL.
PynumMeHnTapubsle  opraHbl M araBuU3Mbl.  MOJEKYISIPHO-TEHETUYECKHUE,
OMOXMMHUYECKHE W  MaTeMaTHYEeCKUE  METOJbl  W3Y4YeHUsS  HBOJIIOIUU.
['omonoruunsle reHbl. COBpEMEHHBIE METOAbl MOCTPOEHUS (UIOT€HETUYECKHUX
JI€PEBBEB.

XPpOMOCOMHBIE MyTallUH U 3BOJIFOIUSI TEHOMOB.

OO61mre 3aKOHOMEPHOCTH (MpaBuiia) 3BoJtOLMH. [IpuHyun cmenvt yHKyui.
HeobOpatumocTs 3BoJoMK. AJanTUBHas paauanus. HepaBHOMEpPHOCTH TEMIIOB
HBOJIFOLIU Y.

JleMoHCTpauun

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

Tabnunpl u cxeMbl: «OUIOTEHETUYECKUIN PAJl JIOMIAAN», «ApPXEONTEPUKC,
«3Bepo3yObie  smiepb»,  «Creromnedansy»,  «Pununodurtsr»y,  «CeMmeHHbIE
nanopoTHUkn», «buoreorpapuueckue 30HBI 3emun», «Jlpeii) KOHTHHEHTOBY,
«Penuktey, «HadanpHbple cTaguu 3MOpPUOHAIBHOIO PA3BUTUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYUHBIE W aHAJOTUYHBIE OpraHbl», «PyIUMEHTHI»,
«ATaBU3MBI», «XpOMOCOMHBbIE HAOOpHI 4YEJOBEKa MW IMIUMIaH3e», «l1aBHBbIE
HaITpaBJICHUS 3BOJIIOIUNY, «O0I1IHe 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJUJIEKIIMU, TrepOapuu, MYyJSKH HMCKOIMAEMBIX OCTAaTKOB
OpPraHU3MOB, MYJISI>KM TOMOJIOTHYHBIX, AHAJOTUYHBIX, PyJAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BUTHE )KU3HU HA 3emJie

HayuHble TUMmoTe3bl MNPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOTeHe3 H
naHcrepmusi. [JloHayuHble IpeACTaBICHUS O 3aPOKICHUU JKU3HU (KPEAlMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOKICHUS KU3HU U €€ ONpOBEpKeHHE onbITamu .
Penu, JI. Cnannannanu, JI. [1actepa. [IpoucxoxxaeHue >xu3Hu U aCTPOOUOIIOTHS.

OcHOBHBIE JTaIlbl HEOPTraHUYECKON 3BOJIFOLIAM. [InanerapHas
(reonmoruueckasi) SBOJIOINUSA. XHUMHUYECKass OHBOJIONMSA. AOUOTEHHBIM CHHTE3
OpraHnyeckux BemecTs n3 Heoprannudeckux. Omeir C. Mumtepa m I'. Opm.
OOpazoBanue mnonuMepoB U3 MoHoMmepoB. Koanepsarnas rumore3a A. MH.
Omnapwuna, TunoTe3a nepBuyHOro Oynpona JIx. XomnaeitHa, reHeTUYeCKasi TUIOTe3a
I'. Ménnepa. Pubosumsl (T. Yek) m rumoreza «mupa PHK» V. T'mnbepra.
dopMupoBaHuEe MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hctopust 3emumn u MeroAsl €€ u3zydeHus. lckomaemple OpraHU4ecKue
octaTkd. ['eoxponosoruss u e€ wMeronapl. OTHOCUTENbHass U aOCOIIOTHAsS
reOXpOHOJIOrHUs. I'€0XpOHOIOrHYecKast KaJla: 30HbI, 3pbl, HEPHOBI, SITOXH.



HauvanbHbie 3Tanbel opraHudeckord »sBoaoonud. [logBiaeHne u 3BOIOLUA
MEPBBIX KIETOK. DBOJIIOIHUA MeTa0oin3Ma. BOZHUKHOBEHUE MEPBBIX YKOCUCTEM.
CoBpemeHHbIe MUKPOOHBIE OMOIIJIEHKU KaK aHaJOT MEepPBbIX Ha 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpYCcOB. [IpoucxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHHE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE 3Tallbl 3BOJIONMU BbICIINX pacTeHUu. OCHOBHBIE apOMOPGO3bI
pactenud. Beixonm pacteHuii Ha cymry. [losiBieHHE CIOPOBBIX pPACTCHUH U
3aBoeBaHre uMU cymu. CemeHHble pacTeHHs. [IpoHCXOXKIEHHE LBETKOBBIX
pPaCcTCHUM.

OCHOBHBIEC 3Tamnbl 3BOJIONMUHU KUBOTHOrO MHpa. OCHOBHBIE apoMop(do3bl
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIONUA TO3BOHOYHBIX.
[Ipoucxoxnenue ampubuii u pentwmid. [IporncxoxaeHrne MIEKONUTAOUIMX U
ntui. [lpunuun kimodeBoro apomopdosza. OcBoeHHE OEClO3BOHOYHBIMH U
MMO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3utne ku3HM Ha 3eMje MO 3paM U MepuoiaM: apxeu, MpPOTEPO30i,
najgeo30i, Me3030M, KaitHO30¥. OOm@as xapakTepucThka KiuMara U
reoJoru4eckux mnporeccoB. [losiBIeHME M pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrieoOpa3oBaHue: €ro ycloBUs U BIUSHUE HAa Ta30BbIi cOCTaB aTMOC(EpHI.

MaccoBble BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIOro. [IpuunHel u
CJIEICTBUS MAacCOBBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €ro
ocobennoctu. [Ipobrnema coxpanenus 6nopasHooOpaszus Ha 3emiie.

CoBpeMeHHas cucrteMa opraHumdyeckoro mupa. [IpuHuumnel knaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsl: @. Penu, JI. Cnammanuanwy, JI. Tlactep, 1. . Meunnkos, A. U.
Omnapun, Ix. Xonaenn, I'. Ménnep, C. Munnep, I'. IOpnu.

Ta6nuiel u cxembl: «Cxema onbita @. Penny», «Cxema onbita JI. [lactepa mo
M3YUYCHUIO CaMO3apoXKJIeHUs Xu3HW», «Cxema ombita C. Mwumiepa, I'. FOpuy,
«JTanbl ~ HEOPraHWYECKOW  3BOMOUUM»,  «['€OXpOHOJIIOrMYECcKass  IIKaJIay,
«HauanpHbIe 3Tarbl OPraHUYECKON IBONIONUNY, «CXxema 00pa3oBaHUSI DYKapHUOT
nyTéM cumoOunorenesa», «Cucrema KuUBOW mpupoabl», «CTpoeHue BHUpPYCay,
«Apomopdossl  pacteHuit», «PunmoduTh», «OIHOKIETOYHBIE BOJOPOCINY,
«MHOTOKJIeTOUHBIE BOAOpOCHNY», «Mxu», «llamopoTHukm», «l'onocemMeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHUi», «(Cxema pa3BUTUS KUBOTHOIO
Mupay, «Apomopdossl KUBOTHBIXY», «lIpocteiimme», «KumedHomnomocTHbIEY,
«IInockue 4EPBUY, «YUEHUCTOHOTHEY, «PBIOBIY, «3€MHOBOJIHBIEY,



«IIpecmbikaromuecs», «lItuuppy, «Muekonuraromue», «Pa3Buthe Xu3HM B
apXeuckou spe», «Pa3BuTHe )XU3HU B MMPOTEPO3OMCKON 3pe», «Pa3BuThe Ku3HU B
IIaJIC030MCKOM 3pe», «Pa3BuThe KU3HU B ME3030MCKOM 3pe», «Pa3BuThe XKu3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAasl CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuu pPACTEHUM pa3IMYHBIX OTHAENOB, KOJUICKIIMH
HACEKOMBIX, BIIAKHBIE MPENApaThl KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUJIEKIIUH
WUTJIOKOXKHUX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, Yyyejla NTHULl U 3BEpEW,
KOJUIEKIIMM OKAMEHEJIOCTEM, ITOJE3HBIX HCKOMAEMBIX, MYJBSDKH OPTaHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHasa  sga0oparopHas paGora «MopaenupoBaHUE — ONBITOB
Muiepa—tOpu 1o u3y4eHu0 abMOT€HHOIO CHHTE3a OPraHUYECKUX COETMHEHHUI B
NEepBUYHON aTMocepey.

JlabopaTtopnasi paGora «/3yueHue M omnHMcaHWE HMCKONAEMbBIX OCTAaTKOB
JPEBHUX OPTaHU3MOB).

IIpakTnueckass padora «M3ydyeHne OCOOCHHOCTEH CTPOCHUSI pPaCTECHUM
Pa3HBIX OTAEIIOB).

IpakTnueckas padora «3yueHre oCOOEHHOCTEW CTPOEHUS] TTO3BOHOYHBIX
YKUBOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOT eHe3

Pa3znensl u 3agaun aHTPONOIOTHU. METOIBI aHTPOIIOJIOTUH.

CraHOoBIEHHE TPEACTABICHUN O IMPOUCXOXKICHUM YEJIOBEKA. PenurmnosHele
BO33peHus. COBpEMEHHbIE HAYYHBIE TEOPHH.

Cx0ACTBO YenoBeKa ¢ KUBOTHBIMU. CHCTEMATUYECKOE MOJI0KEHUE YEIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hbU310I0r0-OMOXUMHUYECKHUE,
nopeaeHYeckre. OTINYUS YETOBEKA OT KUBOTHBIX. [IpAIMOX0KIAECHUE U KOMIJIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rOJOBHOIO MO3ra U BTOPOM CUTHAJIBHOMU
CUCTEMBI.

JIBrkymiue cuiibl ((akTOpbl) aHTPONOreHe3a: OMOJIOrHYecKre, COlualbHbIE.
CooTHoLIeHNE OMOJOTUYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OCHOBHBIE CTaJMM AHTPOIOreHe3a. PaHHHME YeloBEeKOOOpa3Hble O00€3bSHBI
(IPOKOHCYJIBI) M PaHHUE TTOHTHIBI — OOIITHE MTPEIKH YeIOBEKOOOPA3HBIX 00€3bsH 1
JoJiei. ABCTPaTONUTEKU — JBYHOTHE MpEeAKH Jtofeh. UenoBek yMenbli, MepBbie
M3TOTOBJICHUS OPYIUM TpyAa. UenoBek NpsIMOXOAALIMNA U IEPBBIM BBIXOJ JIKOJAEH
3a mnpenensl  Adpuku. YenoBek reiaenpOeprckuilt —  oOmMMM  MpesoK
HEAHJEPTAJIBbCKOTO YEJIOBEKA M YEJIOBEKA PasyMHOro. YenoBeK HeaHIAepTalbCKUN
Kak BHJ JIFOJEH XOJOJHOTO KJIMMara. YeloBeK pa3yMHbIM COBPEMEHHOIO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a mpenenamMu Adpuku.
[TasieoreneTrka v rajeoreHOMHIKa.



OBOMIONMS COBPEMEHHOTO 4eloBeKa. EcTecTBEeHHBI OTOOpP B MOMYJISLMSIX
yenoBeka. MyTalmoHHBIH Tporecc ¥ noaumopdusM. [lomymsimoHHbIE BOJHBI,
npeiid reHoB, murpanus U «d(pQPeKT oCHOBATENs» B MOIMYISIUIX COBPEMEHHOTO
YEJI0BEKA.

Uenoseueckne pacel. [loHsatue o pace. bonbmme pacel: €BponeougHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANbHASs),  MOHTOJOUIHAsS
(a3maTcko-aMepuKaHcKas). Bpems u myTu paccelieHHs 4YelnoBeKa IO IJIaHETe.
EnuHcTBO  dyenoBeuecknx — pac. HayuHas  HECOCTOSTENBHOCTh — pacu3Ma.
[IpucnocoOeHHOCTh YeoBEKa K pa3HbIM YCJIOBHUSIM OKpYXKAIOIIEH Cpebl.
Bnusnue reorpadguueckoil cpeapl W Apeiida reHoB Ha Mopdosoruio u
(bu3MONOTHIO YeTIOBeKa.

MexaucuMiuiiHapabple  MeTolbl B (usnueckoil  (OMOIOTHYECKOM)
AHTPOIIOJIOTMM.  OBOJIOLMOHHAS  AHTPONOJIOTHS W MAJCOAHTPOIOJIOTHS
YeJIOBEUECKUX NOIMYJSUMiA. bruoconnanbHble HCCIEN0BAaHUSA MPUPOJBI YEIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOTMYECKOTO M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpauumn

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

Tabmunp! 1 cxembl: «MeToIbl aHTPONOJIOTUNY, «['0JJIOBHON MO3T uerIoBeKay,
«YenoBekooOpa3Hble 00€3biAHb, «CKeleT ueIoBeKa M CKEeJeT IIMMIIaH3e»,
«PynumeHThI 1 aTaBu3MbD), «JIBHKyIIME CHIIBI aHTPOIIOTEHE3A», «IBOJIIIOLIUOHHOE
IPEBO  4YEIOBEKa», «ABcTpanonutek», «UYenoBek  ymenwli», «YenoBek
NPSAMOXOISIIUIY, «JlennucoBckuil uenoBek» «Heanaepranbipl», «KpoMaHbOHIB,
«IIpenku yenoBeka», «ITarbl HIBOJIFOLUHN YEJTOBEKA», «Pachl yenoBeka.

OG6opynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TIPeAMETOB MaTepualibHOU
KyJIbTYphl ~TIPEIKOB YeJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MUQOJIOTHYECKUMU U OHUOJICHCKUMH CIOKETAMHU TPOUCXOXKJICHUS YEJIOBEKa,
¢doTtorpaduu HaXOJOK UCKOTAEMbIX OCTATKOB YEJIOBEKa, CKEJIET YeJI0BEeKa, MOJIENb
yeperna 4YejJoBEKa M 4epena I[IMMIIAH3€, MOJENb KHUCTH 4YEJIOBEKAa W KUCTH
HIMMIIaH3€, MOJEIIA TOpCa MPEAKOB YEIOBEKA.

JlaGopaTopnasi padora «M3yueHne o0OCOOEHHOCTEW CTPOEHHUS CKeJeTa
YEJIOBEKa, CBA3AHHBIX C MPSIMOXO0XKICHUEM).

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aJalTalNil YeIIOBEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOULICHUSIX OPraHU3MOB M
HA/IOPraHU3MEHHBIX CHCTEM C OKPY:KAKOLIeH cpeoi

3apoxaeHre U pa3BuTue 3kojorud B Tpyaax A. I'ym6onbara, K. @. Pynbe,
H. A. CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Pa3gensl u 3amauun
9K0J0TuH. CBSI3b SKOJIOTUU C IPYTUMH HAyKaMH.



Metonsl sxonoruu. I[loneBble HaOmOAEHUA. DKCIEPUMEHTHI B HKOJIOTUU:
npupojHble W JabopatopHble. MoJaenupoBaHUE B JKOJOTUHA. MOHHUTOPHHT
OKpY’KaIOIIEH Cpeibl: JIOKAIbHBIN, peTUOHATBHBIN U TJI00ATbHBII.

3HaYeHUE DOKOJIOTMYECKMX 3HAHUM i1  YEJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHNE KAaK OCHOBA CBS3€HM YENOBEYECTBA C NMpUpoaoi. PopmupoBaHue
HKOJIOTUYECKOM KYJIBTYpPbI U SKOJIOTHYECKON IPaMOTHOCTH HACEIEHUS.

JleMoHCTpanun

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

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

JlabGopaTopHas padora «3yuenue METO/JIOB 3KOJIOTUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranusmsl u cpeaa 0OMTAHUA

DKoJIOTHYecKre (PaKTOpbl U 3aKOHOMEPHOCTH UX nenctBus. Kiaccupukanms
HKOJIOTUYECKUX (DAKTOPOB: aOMOTHYECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0ume
3aKOHOMEPHOCTH AEHCTBUSA 3KoJIorHuecKuXx (akrtopos. IIpaBuno munumyma (K.
[npenrens, 0. JInbux). TonepanTHOCTh. DBpUOUOHTHBIE W CTEHOOHMOHTHBIC
OpraHU3MBbl.

Abuotnueckue (¢pakropel. CBeT Kak sKonorudeckuil akrtop. JleiicTBue
pPa3HbIX YYAaCTKOB COJIHEYHOT'O CHEKTpa Ha OPraHU3Mbl. DKOJOTMYECKUE TPYMIIbI
pacTeHUH M JKUBOTHBIX II0 OTHOIICHHMIO K cCBeTy. CUTHaJbHas poOJIb CBETA.
doTonepruoau3M.

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

Bnaxxunocts kak skonorumdeckuid ¢aktop. Ilpucrnocobnenus pacteHuil K
noJiiepKaHuo BoJgHOro OanmaHca. Knaccudukanusi pacTeHHM MO OTHOILEHHUIO K
Boze. [IpucnocoOneHust ®KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKUMA.

Cpenpl oOMTaHUS OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
riyOMHHasT  TOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  DU3UKO-XxUMUYecKue
0COOEHHOCTH cpell oOuTaHusi opranu3MoB. [IpucmocoOiieHus OpraHU3MOB K
YKU3HH B Pa3HbIX Cpellax.

buonornyeckue putmbl. BHemHue W BHyTpeHHUE pUTMBL. CyTOUHbBIE H
roJu4yHble pUTMBL. [IpHUCIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHMSIM
YCJIOBUM KU3HMU.

Kusnennsie Qopmbl opranuzMoB. [loHsiTHe O JKHU3HEHHOW (Qopme.
XKuznennble pOpMbI pacTeHUN: AepeBbs, KyCTAPHUKH, KYCTAPHUYIKH, MHOTOJIECTHHE



TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHBIE (POPMBI IKUBOTHBIX: THUIPOOHMOHTHI,
re0OUOHTHI, a3POOHOHTHI. OCOOCHHOCTH CTPOSHUS U 00pa3a KU3HHU.

buotnueckne bakTopsI. Bunpr  OMOTHMYECKMX  B3aUMOJEHCTBHIL:
KOHKYPEHIUSI, XUIIHUYECTBO, CUMOMO03 U ero (opmel. [lapasutusm, koorneparus,
MyTYyaju3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). Hetpoduueckue
B3aUMOJICUCTBUS  (Tomm4eckue, (Qopudeckue, ¢adbpuueckne). 3HAUYCHUE
OMOTHYECKUX B3aMMOJCUCTBUM JJisI CYIIECTBOBAHUSI OPraHU3MOB B Cpele
obutanud. [IpuHIUT KOHKYPEHTHOTO UCKIIOYESHUSI.

JdeMoHCcTpauu

Tabmuubl U cxembl: «IDkonorudyeckue @axrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKUE TPYIIIHI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TemnoKkpoBHbIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE >KUBOTHBIE», «DuU3MONOTHYECKUE aaanTaluu
KUBOTHBIX», «Cpenpl O0OWTaHUS OpraHu3MoB», «buoJOrHYecKHe pUTMBDY,
«Kuznennele  Qopmbel  pactenmity, «KuszHeHHbIe  (GOPMBI  KUBOTHBIXY,
«IKOCHUCTEMA UPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jecay, «Llenun
NUTaHUS), «XulHuuecTBoy, «llapasutuzm», «KoHkypeHuus», «CumMOno3y,
«KoMmmeHcanmuzmy.

O6opynoBanue: repbapud pacTeHUW W KUBOTHBIX, MPUCIOCOOICHHBIX K
BIUSHUIO Pa3UYHBIX OSKOJOTHYECKUX (PAKTOpOB, repdapuu CBETOIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUH, CBETOJIOOUBBIC, TCHEIIOOUBHIC U
TEHEBBIHOCJIMBBIE KOMHATHBIC PACTECHUSI, repOapuu U KOJUICKIIMH TEIJIOJIIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PAcCTEHUM, uydesia MTHUIl U 3Bepeid, repOapuu
pacTeHul, OTHOCSIMXCA K TUrpoduTaM, kcepoduram, Me30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJIEKIIMUA KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX cpeaax,
repO0apud M KOJUICKIIMM PACTEHUN U JKUBOTHBIX, OOJIAalONIUX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM JKM3HU, repOapuu u
KOJUICKIIUU DPACTEHHM M >KUBOTHBIX PA3UYHBIX KU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUYACTBYIOIIMX B PA3JIMYHBIX OMOTUUYECKUX B3aUMOJICHCTBUSAX.

JlaGopaTopnasi paGora «BpisiBiIeHUE NPUCTOCOOJIECHUNH OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlaGopaTopnasi paGora «BpisiBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlabopaTopnasi pa6ora «AHATOMUYECKHE OCOOCHHOCTH pAaCTCHUN U3
pPa3HBIX MECT OOUTAHUS.

Tema 8. IKo10rust BUAOB U MOIYJISA UM

DKOJIOTUYECKHE  XapaKTEPUCTUKHU N INAIE 1117078 [Monynsiius Kak
ounonornyeckas cucrema. Poib HEOTHOPOMHOCTH Cpelibl, (PU3NIecKux 6ApbEepoB U
0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiiuid. OCHOBHBIE TIOKa3aTeIW TMOMYJSIUU: YHUCIEHHOCTb, IUIOTHOCTD,



BO3pDaCTHAas M IIOJIOBasl CTPYKTYpa, POKIAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIUSL.

DkoJsioruyeckas CTpykrypa nonyssiuu. OIeHKa YUCIECHHOCTH TOIMYJISIUHN.
JvHaMmuka monyisiuud U €€ peryyianus. bHOTHYeCKUi MOTEHUHAN TMOMYJISIIUU.
MopaenupoBaHue JUHAMHUKHU MOMyIsiuuy. KpuBble pocTa YMCIEHHOCTHU MOMYJISIIIUN.
KpuBble BbDKMBaHUSA. Perynsius YWCICHHOCTH MOMYJSIUNA: POk (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. DKOJIOTMYECKHUE CTPATETUH BUJOB (T- U
K-cTparerun).

[Tonsitue 00 sKojormyeckoil Huiie Buaa. MecrtooOutanue. MHoromepHas
MoJenb dKosiornyeckon Humun Jx.M. XarunHcoHa. Pa3Mepbl 3KOJI0TMYECKOU
Hu. [loTeHnmanpHas u peanu3oBaHHAs HUIIU.

Bun kak cucrema nomynsuuid. Apeansl BUIOB. BUAbl M HX KU3HEHHBIC
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTUM TIOBEJCHUS WU MUrpaluid >KUBOTHBIX. buonormueckue
WHBA3UU YYKEPOJHBIX BUJIOB.

JleMoHCTpanumn

[Toptper: k. . XaTunHCOH.

Tabmuubl U cXeMmbl: «IKOJOTHYECKUE XapAKTEPUCTUKU MOMYJISIUNY,
«IIpocTpaHcTBEeHHass  CTpyKTypa  mnomyisiqum», «Bo3pacTHble  NMHUpPaMHJIBI
nonysanun», «CKOpPOCTh  3acelieHUsT MOBEPXHOCTH  3€MJIM  Pa3InYHBIMHU
opranuzmammn», «Mogeinb 3xonorudeckort Humu k. M. XaTunHcoHay.

Oo6opynoBanue: repdapun pacTeHUM, KOJJICKIIUU )KUBOTHBIX.

Jlabopatopuass  padora  «IlpucnocoOnenusi ceMsH  pacTeHUd K
PacCCeNICHUIO».

Tema 9. IKo10rus cO00IECTB. IKOJIOTHYECKUE CHCTEMBI.

CooOmectBa opraHu3MoB. buoneHo3 u ero crpykrypa. CBS3M MEXIy
OpraHu3MaMH B OUOIIEHO3E.

Okocucrema kak otkpbiTas cuctema (A. Jkx. Tencnu). dOyHKIMOHATBHBIC
OJIOKM OpraHu3MOB B DJKOCHUCTEME: TMPOAYLEHTbl, KOHCYMEHTHI, PEIYIEHTHI.
Tpoduueckne ypoBHu. Tpoduyeckue uenu u cetu. AOHOTHYECKHE OIOKU
skocucteM. [TouBbl U Wikl B 3kocucTemMax. KpyroBopoT BElIECTB U MOTOK SHEPTUH
B OKOCHUCTEME.

OcHOBHBIE  TIOKa3aTeau  dAKocucTeMbl. buomacca u  mOpoayKuus.
DKOJIOTHYECKUE TTUPaAMU/IbI YK CEN, OMOMAaCChl U SHEPTHUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HampaBneHHbIe 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKileccuu. llepBuuHbie u
BTOPUYHBIE CYKIIECCUM W MX TMPUYUHBL. AHTPOIOIE€HHbIE BO3JCUCTBUS Ha
cykneccuu. KimmmakcHnoe cooOmiectBo. bropaznoobpasue u moiaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.



[IpupoaHbie 3KOCUCTEMBL. JKOCUCHEMbL 03ED U peK. DKocucmembl Mopeti u
oxeanos. Ixocucmemvl MyHOp, 1€CO8, CMmeneu, nyCmbitb.

AHTpONOr€HHBIE HKOCUCTEMBI. ATrposKkocucTeMa. ArpoueHo3. Pazmmuus
MEXIy aHTPOIIOT€HHBIMH U MPUPOTHBIMHU YKOCUCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [‘opojackas
bropa u ¢ayna. CuHaHTpomm3aius TOpPOJACKOW QayHbl. buomormueckoe wu
X035MCTBEHHOE 3HAUCHUE arpPOIKOCUCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
aKocuctemMax. Ponb kackaonoco 3ggexma u 6udo8-30upukamopos (Kirouesvix
61008) 8 yHKYUOHUpoBanuu 3kocucmem. IlepeHOC SHEPTHUM U BEIIECTB MEXTY
CMEXKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCIIOBHSIX €CTECTBEHHBIX M AaHTPOTIOTEHHBIX BO3JICHCTBHIA.

Mexanuzmoi 8030elicmeus 3aepA3HEHUll PA3HbIX munos Ha
CcyOOpeaHU3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHO8bl ~ 9KOJIO2UHECKO20  HOPMUPOBAHUS — AHMPONOSEHHO20 — B030€UCMBUSL.
MeTom010THs MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpauumn
[Toptper: A. JIx. Tencnu.
Tabmunpt  u cxembl:  «CTpykTypa  OuoleHo3a»,  «JKocHCTeMa

HIMPOKOJIUCTBEHHOTO JIecay, « IKOCUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHAIIbHBIC
TPYINbl OPraHU3MOB B 3KOCUCTEME», «KpyroBopoT BEIIECTB B 3IKOCHUCTEMEY,
«llenu nutanus (macTOUIIHAS, JETPUTHAS)», « DKOJIOTHUECKAsT MTUPAMHIA YUCEID,
«JKonoruyeckas nupamuaa OMOMacchly, «IKOJIOTHUECKass MUpaMUa SHEPTUNY,
«O0pazoBanue 6onotay, «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxapa», «9Kocucrema 03epay», «ArpoueHos», «KpyroBopoT BEHIECTB U MOTOK
SHEPIruM B arpoiieHose», «[Ipumepsl ypOboskocucTeM.

O6opynoBanue: repoapun pacTeHU, KOJUICKIIMA HACEKOMBIX, Uydelia IMTHII U
3Bepeit, repOapuu KyJIbTYpPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
HKOCHUCTEMBI.

IIpakTuueckas padora «/3yduenue u onvucanue ypo03KOCUCTEMBI».

JlaGopaTopnasi pa6ora «M3yuenue pazHOOOpa3usi MEJIKUX [MOYBEHHBIX
YJICHUCTOHOTHUX B PA3HBIX SKOCHUCTEMAX).

IKCKYypcHsi «DKCKYpCHUSl B TUIMYHBIN OmoreorieHo3 (B ayOpaBy, Oepe3HSsK,
€IbHUK, Ha CYXOJ0JIbHBIN UM TIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYpcUsi «DKCKYpCHUsl B arpodKoCHCTeMy (Ha Mojie WIM B TEIUIMYHOE
XO03SMCTBO)».

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

buochepa — obmemnanerapHas o0ojiouka 3eMIIH, TII€ CYIIECTBYET WIIH
CYILECTBOBaJA >KM3Hb. PazBuTHe npezacTaBieHuii o ouochepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepnaackoro o 6uochepe. O6mactu 6mochepsr u e€ coctas. Kupoe
BelIecTBO OMochepsl U ero PyHKITHH.

3aKOHOMEPHOCTH cymiecTBOBaHUS Onocdeprl. OcoOeHHOCTH OMOChEphl Kak
ri100abHOM PKOCcHCTeMBbL. JMHamMuueckoe paBHoBecue B Ouochepe. KpyroBopotsl
BEIIECTB U OMOT€OXMMHUYECKUE IUKIIBI (YIiiepoja, a3oTa). PUTMUYHOCTE sIBIEHUMN
B Omocdepe.

3oHanbHOCTh Ouocdeprl. I[lonstne o Omome. OCHOBHBIE OMOMBI CYIIIH:
TYyHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U MIMPOKOIUCTBEHHBIE Jieca, CTEIH, CABAHHBI,
MyCTBIHU, TPOMMYECKHUE JIeCa, BHICOKOTOPhs. KilnMmar, pacTuTenbHbIN U )KUBOTHBIH
MUp OMOMOB CYIIIH.

CtpykTypa u (yHKIHS )KHBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHITHANA U
onocdepHbIX PYHKIUI.

JlemoHcTpanuu

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

Tabmuuel u cxemsl: «['eocdhepnl 3emim», «KpyroBopoT azora B MPUPOIE,
«KpyroBopoT yriepona B npupoae», «KpyroBopoT Kkuciopoga B HOpUPOIE»,
«KpyroBopoT Boasl B mpupoae», «OCHOBHbIE OMOMBI cymny, «Kiaumatuyeckue
nosica 3emnn», «TyHapay, «Talra», «Cmemanneiii gec», «IIIupokoancTBEHHBIM
aecy, «Cremnby, «CaBanHay, «IlycTeiasy, « Tponuyeckuii gecy.

O6opynoBaHue: repoapuu pacTeHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnnoBek u oOKpy:xa0Ias cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MNpPUYMHBL. Bo3geicTBhe YeloBeKa Ha
ouochepy. 3arpssHeHne Bo3AymHOM cpenpl. OxpaHa Bo3ayxa. 3arps3HEHHE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymiennme mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiuMara.

AHTpOIIOTEHHOE BO3/CHCTBHE HA PACTUTENIBHBIM M KUBOTHBIM Mup. OxpaHa
PACTUTENBHOTO U KUBOTHOTO MHpa. OCHOBHBIE TMPHUHIUIBI OXPaHbI MPUPOJIBL.
Kpacasie xkHuru. Oco0o oxpansembie npupojansie Ttepputopun (OOIIT).
Bboranudeckue caibl U 300J10TUYECKUE TTAPKHU.

OCHOBHBIC TPUHIUIIBI YCTOWYMBOTO PA3BUTHSI UYEJIOBEUECTBA W MPUPO/IBIL.
PanimonanpbHOE  TPUPOJOMNOJIBL30BAHUE W COXpaHEHHE  OHMOJOTHYECKOTO
pasHooOpasust 3emiu. OOImMe 3aKOHOMEPHOCTH TJI00ABHBIX JKOJOTHYSCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCa U €T0 BEPOATHBIE TTOCIIEICTBUA.

Pa3Butre METOJIOB MOHUTOPUHTA Pa3BUTUSI OMACHBIX TEXHOTECHHBIX
npoueccoB. CucmemHvle ucciedo8anus nepexooa K pecypcocbepezaroujeli u
KOHKYPEHMOCNnocoOHoll dHepeemuke. buonozuueckoe paznoobpasue u buopecypcawi.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CmMyn K
uHgopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U 3IKkocucmem. (OcHOByI



9Kopeadburumayuy dKocucmem U cnocobos 0O0pbOLL ¢ OUONOBPENHCOCHUAMU.
Pexoncmpykyus mopckux u HazemHvix 3KOCUCEM.

JleMoHCTpanun

Tabmuubl w  cxembl:  «3arpsisHeHHEe  atMocepb»,  «3arpsi3HEHHE
ruapocdepbl», «3arpsizHeHue 1MouBb», «llapHukoBbit  3dhdext», «Ocobo
OXpaHseMbI€ MPUPOIHBIE TEPPUTOPUNY», «MOJEIu yIpaBIAIEMOI0 MUPAY.
O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTEHWHW M >KUBOTHBIX KpacHoii
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BUOJIOTYHN HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OOy4YalOIIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUs: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPAMMBI IO OHOJIOTHH
BBIJICJICHBI CIIEAYIOUIME COCTABIISAIONINE: OCO3HAHHWE OOYYaIOIIMMUCA POCCUICKON
IPaXKIAHCKON UJIEHTUHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CAMOONpEJACNICHUIO, Haiuuyue Mmomusayuu K OOydyeHUIO  OHOJIOTHH,
yeneHanpasienHoe pazeumue BHYTPEHHUX YOEXKIEHUW JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haluyue  NpasoCO3HAHUA  DKOJIOTHUUECKOU
KYJBTYPbI, CHOCOOHOCMU CMAsUumb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE YYEOHOW M BOCIUTATEIHHOM JEATEIBHOCTH B COOTBETCTBUU C
TPAAULUOHHBIMUA POCCUICKHUMU COUHUOKYJIBTYPHBIMU, HCTOPUUECKUMU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUJIaMU U HOpPMaMHU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIecCaM CaMOIIO3HAHUsS, CAMOBOCIUTAHUS U
CaMOpa3BUTHUs, PAa3BUTHUS BHYTPEHHEH TMO3UIMU JIMYHOCTHU, NATPUOTHU3MA U
YBaXKEHUS K 3aKOHY U IMPaBOIOPSAIKY, YEJIOBEKY TPyJa U CTaplIeMy MOKOJECHHIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHUS K KYyJbTYPHOMY HACIEIUI0 U
TpaJULMsIM MHOTOHAIMOHAJIIBHOTO Hapoaa Poccuiickoir ®denepaiuu, npupoae u
OKpYKarolIen cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus
JIOJDKHBI OTPa)kaTh TOTOBHOCTh M CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEH TMO3WIIUECH JUYHOCTH, CHCTEMOM I[€HHOCTHBIX
OpUCHTAIluM, TO3WTUBHBIX BHYTPEHHHUX  YyOEKIEHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACHIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peaiv3allii OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEIBHOUN ESITENLHOCTH, B TOM YHCJIE B YACTH:

1)rpaxaancKoro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOM MO3UIIUKU O0YYAIOIIETOCSd KaK aKTUBHOTO U
OTBETCTBEHHOTO YWJICHA POCCUICKOI0 OOIIECTBA;

OCO3HAaHHE CBOMX KOHCTHTYIIMOHHBIX TIpaB W OOSI3aHHOCTEH, YBaKCHHE
3aKOHA U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTA IMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEUICHWU YYEOHBIX W IMO3HABATEJIbHBIX 3a/1a4, BBINOJIHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

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

YMEHUE yYUTHIBATH B CBOMX JEUCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JTIOJICH C Pa3HBIMU YOEKIECHUSIMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAJIbHBIM MTOJIOKEHHEM;

TOTOBHOCTh K COTPYAHUYECTBY B HIPOLIECCE COBMECTHOIO BBIOJHEHHUS
y4eOHbIX, TO3HABaTEIbHBIX M UCCJENOBATENbCKUX 3a7a4, YBAKUTEIHbHOTO
OTHOILIEHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUM CIOPHBIX BOIPOCOB
OHOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TyMaHUTApHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaX JaHCKOU WUJICHTUYHOCTH,
NMaTpuOTU3Ma, YBaKEHUS K CBOEMY HApoOJay, YYBCTBa OTBETCTBEHHOCTH IEpe.l
PonuHoM, ropmoctm 3a CBOM Kpad, CBOKO PoauHy, CBOM S3BIK WU KYJIBTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHUE K MIPUPOJTHOMY HACIEAUIO U MaMSATHUKAM IPUPOJIBI,
JTOCTUXEeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHMBATh BKJIAJ, POCCUUCKUX YYEHBIX B CTAaHOBJICHHE W
pa3BuUTHE OWOJOTHMH, TMOHUMAHUS 3HA4YE€HHUs] OWOJOTUM B TO3HAHUM 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIEeCTBa;

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

3) 1IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE IYXOBHBIX LIECHHOCTEHW POCCUMCKOT0 HAPOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUECHTHUPYACH HA MOPATIHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MMOCTPOCHUE YCTOMUHUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISAM, CO3JaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOI'O TMPHUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaauuusiMu HapooB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHpPY, BKJIIOYAs 3CTETUKY ObITa, HAyYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPya, OOIIECTBEHHBIX OTHOIIICHUH;

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



TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBJISITH KAYECTBA TBOPUECKOU JTMYHOCTH;

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

NOHMMAaHUE U peaju3alus 3J0pOBOTO W 0e30MacHOro o0pasza KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUTMEHWYECKHX TMpPaBWJI U HOPM,
cOamaHCHUpPOBAHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas Quandeckas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3/10POBBIO;

MOHMMAHUE LEHHOCTH MPAaBUJI HWHIWBUAYAIBHOTO U  KOJUIEKTUBHOIO
0e30MacHOro MOBEICHHS B CUTYalUsX, YTPOKAIOIINX 3J0POBbIO U JKU3HU JIFOCH;

OCO3HAHHWE MOCIEACTBUN M HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
aJIKOT0JIsl, HAPKOTHKOB, KYpPEHHUS);

6) Tpy10BOI0 BOCTIMTAHMSI:

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

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTA TEXHOJOTUYECKOM M COLMAIBHOMN
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, IIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO JIESTEIBHOCTB;

UHTEpEC K pa3inyHbIM chepaM MpodhecCHuoHATbHON JesTENIbHOCTH, YMEHUE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccun MW peanru30BbIBATh
COOCTBEHHbIE KU3HECHHbIE TIJIaHbL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHIO MU C€aMOOOpPa30BAHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTMYeCKOT0 BOCIIUTAHMSA

HKOJIOTHYECKH LEJIECO00pa3HOEe OTHOIIEHHE K MPUPOJAE KaK HCTOUHHKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHMS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOpETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOXHBIX ITOCJIEICTBHMA IS
OKPYKaIOUIEH CPEeIbl;

OCO3HAaHHME TJI00aTBHOrO XapakTepa 3KOJIOTMUECKMX MpoOJeM M IMyTed HuX
pelIeHHS;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpPETaeMble TMPU HW3YYCHUU OHOJIOTHH
3HaHWS W YMEHHsS MpU PELICHUH NpoOJeM, CBA3AHHBIX C pPAlMOHAIbHBIM
IPUPOAOIIONb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B HOKOCHUCTEMAX, OXpPaHY BHUJIOB,
AKOCHUCTEM, OHOCchephl);

AKTUBHOE  HEINpUIATUE JCUCTBHHM, NPUHOCIIIMX BpEd  OKPYXKAKOLIEH
OPUPOJIHON cpeie, YMEHHE MPOTHO3UPOBATH HEOJIATOMPHUITHBIE IKOJIOTUYECKUE
MOCJIEICTBUS MPEANPUHUMAEMBIX ACHUCTBUN U MPEIOTBPAILATD UX;



HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEeIbHOCTH AKOJIOTUYECKON HaIpPaBJICHHOCTH, yYMEHUSI
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MIPAKTUKE, TOTOBHOCTH K YYACTHIO B IPAKTHUUECKOMN JIEITENBHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JUajore
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM W YMTATEIBCKOW KYJbTYpPbl KaK CPEACTBa
B3aUMO/ICHCTBUSI MEXKTY JIIOJbMH U TIO3HAHUS MUPA;

MOHMMAaHUE creruduKd OWOJIOTMM KaK HayKH, OCO3HAHHUS €€ poJih B
GbopMHUpPOBaHUN PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyKaloleM MHpPE KakK O €IMHCTBE MPHUPOJIbI, YeIOBEKa U
oOlllecTBa, B TO3HAHWW MPHUPOJHBIX 3aKOHOMEPHOCTEW U PEIICHUU MpolIeM
COXpaHEHUS TPUPOITHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU JIsi COBPEMEHHOM ITMBHIIM3AIIUU:
oOecrieyeHus: HOBOI'O YpPOBHS PAa3BUTHSA MEAMIIMHBI, CO3/IaHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelIaTh PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YEeJI0BEYECTBA, MOMCKA MyTEeH BhIXOJIa U3 TII00ATBHBIX FKOJOTHUECKUX MPOOJIeM U
obecrieueHus1 mepexoja K  YCTOMUMBOMY  Pa3BUTHIO,  PalMOHAJIBLHOMY
WCITIOJIb30BAHUIO TPUPOJIHBIX PECypCcOB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIINIEHUs OOIEeH KyJIbTYypbl, €CTECTBEHHO-HAyYHONH TI'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHOM IPpaMOTHOCTH OOydaromuxcs, GopMHpyeMoit
IPU U3y4YEeHUU OMOJIOTHH,

MOHMMAHHUE CYIIHOCTU METOJIOB IMO3HAHUS, UCTOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH HCIOJIb30BaTh TMOJydaeMble 3HAaHWS [Ji1 aHajiu3a U
OOBSICHEHUS SIBJICHUIN OKPYXKAIOIIETO MUPa U MPOUCXOJAIIMX B HEM HU3MEHEHUH,
yMEHUE JenaTh OOOCHOBAHHBIC 3aKJIIOYEHUSI HAa OCHOBE HAay4yHbIX (PaKkToB U
MMEIOIIMXCS JAHHBIX C LEJIbIO MOTYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIIOJIh30BaTh OMOJIOTUYECKHE 3HAHWS ISl
pelieHus Tpo0JIeM B peaabHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHUE IIEHHOCTH HAYYHOW JESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO U UCCIIEA0BATENBCKYIO AESITEIbHOCTh NHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENpPEPHIBHOMY  OOpa3oBaHUI0 U
caM000pa30BaHNI0, K AKTUBHOMY IOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTHU B
COOTBETCTBHH C KU3HEHHBIMH MOTPEOHOCTSIMH.



METANIPEAMETHBIE PE3YJIBTATBI

MeTaHpeI[MCTHLIG PE3yJIbTaTbl OCBOCHHA y‘{€6HOFO mpcameTa «buomnorusy
BKIIIOYAIOT: 3HAYUMBIC JJIA Q)OpMHpOBaHI/ISI MHUPOBO33PCHUA 06yqa}oumxc;{
MCKIUCHOUIITIMHAPHBIC (MG}KHPGILMCTHLIG) 06I_H€Hay‘IHI>Ie MMOHATHA, OTPAXKAKOIINC
OCIOCTHOCTD H&y‘-IHOfI KapTHUHblI MHpa U CHeI_[I/Iq)I/IKy MCTOOOB ITIO3HAHMA,
HCIIOJIb3YCMbBIX B CCTCCTBCHHBIX HAayKax (BeH_[eCTBO, QHCPIrusAd, ABJICHUC, ITPOLCCC,
CHCTCMaA, Hay‘{HLII\/’I q)aKT, IIPpUHOUII, TUIIOTE3d, 3aKOHOMCPHOCTDb, 3aKOH, TCOpPHUA,
HCCICOAOBAHUC, HaGHIO,HeHI/IC, HN3MCPCHHUC, OKCIICPUMCHT 151 I[pyme);
YHUBCPCAJILHBIC yT-Ie6HBIC I[eﬁCTBPIH (HOSHaBaTeJ'IBHBIe, KOMMYHUKATUBHBIC,

PETYJISITUBHBIE), 00ecCIeynBaroOIINe (dbopmHpoBaHue (GyHKIIMOHATBHON
IPAMOTHOCTH W  COLUMAJIbHOM KOMIIETEHUMH OOYYalolUXCS; CIIOCOOHOCTH
oOyuaroumxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECKUE 3HAHMS W  YHUBEpCAJIbHble ydyeOHbIE JIEHCTBUS B
ITO3HABATEIIbHON U COMAIIBHON MPAKTHUKE.

B pesynbrare wu3ydeHHs OHOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEro
oOpasoBanust y oOyuwatomierocss OyayT c(OpMHUpPOBaHbl IO3HABATEJbHBIC
yYHHUBEpCaJbHblEe yueOHbIE JEMCTBYS, KOMMYHUKAaTUBHbIE YHUBEPCAIbHBIE yUeOHbIE
NEHCTBUS, pEryJIsITUBHbIE YHHUBEpPCAlbHbIE YYEOHbIE JEHUCTBUS, COBMECTHAs
NEeSATEIbHOCTbD.

MeTtanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI IMPOTPAMMBI CPEIHEro OOIIEro
o0pa30BaHMsI JOJKHBI OTPAXKATh:

OBananenue YHHMBEPCAJTbHBIMHU y4eOHBIMU MO3HABATEIbHBIMH
NeCTBUSIMM:

1)0a30Bble JIOrHYecKue AeMCTBHUA:

CaMOCTOATENbHO  (OPMYyJIHMpPOBAaTH W aKTyaJlU3UPOBATH  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHHWHM 3HAHWW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananu3a, cuHTE3a, CpaBHEHMS, Ki1acCu(pUKalui, 0000IICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBAThH
CBSI3U C IPYTUMH MTOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTH>KEHHSI, COOTHOCUTD PE3YJIBTATHI AESATENBHOCTH C TOCTABICHHBIMU LIETISIMU;

UCITOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS OObsICHEHUS (DAKTOB U SIBJICHUI
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKHE PACCYKIAEHUS (MHIYKTUBHbBIC, JEIyKTUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYHS] B PAaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOIbI U 3aKIIOUEHUS;

NPUMEHSTH CXEMHO-MO/ICJIbHbIE cpencrtea A peICTaBIICHUS
CYILLECTBEHHBIX CBSI3€M M OTHOLIEHUH B M3y4aeMbIX OMOJIOTUYECKHX OOBEKTaX, a



TaKK€  MNPOTHUBOPEUMI  pa3HOTO  poja,  BBISIBICHHBIX B Pa3jM4YHBIX
UH(GOPMAIIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YU4ETOM aHAIM3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUAJIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBHI B ICSITEIIbBHOCTD, OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLICHUBATh PUCKHU TIOCIIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBATh M  BBINOJNHATH pabOTy B  YCIOBHUAX  pPEaIbHOTO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEaTUBHOE MBIILICHUE ITPU PEIICHUH )KM3HEHHBIX MTPOOJIEM.

2)0a30Bble HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIa/IETh HaBBIKAMU YY€OHO-HCCIIET0BATEIBCKON U MPOCKTHON JIEATEIBHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUsI IPAKTUYECKUX 33]a4, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B MO3HAHUS;

UCTIONB30BaTh pPAa3jMYHbIEe BHUABl JEATEIBHOCTH TO TOIYYCHHIO HOBOTO
3HaHWs, €ro WHTEPIpETalH, MPeoOpPa30BaHUI0O M MPUMEHEHUIO B YUEeOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPHU CO3JaHUH YUEOHBIX M COITMAIBHBIX TPOEKTOB;

(GopMHUpPOBAaTh HAYYHBIM TUI MBIIUICHUS, BIAJE€Th HAYYHONU TEPMUHOJIOTHEH,
KJIIOYEBBIMU MMOHATUSMHU U METOJIaMU;

CTaBUTh M (OpPMYIUpOBaTh COOCTBEHHBbIE 3aJaul B 00pa30BaTEIbHOU
JIESITEIbHOCTH U YKU3HEHHBIX CUTYAIIHIX;

BBISIBJISIT NPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3ajJauy,
BBIIBUTaTh TUIOTE3Y €€ pEeLIeHMs,, HaXOAWTh apryMEHThl Ji J0Ka3aTelbCTBa
CBOMX YTBEP)K/ICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUHU PELICHHUS;

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

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYUIECTBJISTh LEJICHANPABICHHBIA MMOUCK IEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHATBHYIO CPEY;

yMETh TMEPEHOCUTh 3HAHWS B TO3HABATEJIBHYIO U TPAKTHUECKYIO 00JacTu
KU3HEICATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HMJEU, TpeyiaraTh OPUTHHAIBHBIC TOIXOABl M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHS.

3) pabdora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUYHBIX UCTOYHHUKAX MH(OpMAIMK (TeKCTe y4eOHOTO
nocoOusi, HAy4YHO-IOMYJIIPHOM JUTepaTrype, OHOJOTMYECKUX CIIOBapsX U
CTIpaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax MaHHBIX, B VHTepHeTe), aHAIM3UPOBAThH



nH(OPMAITUIO PA3TMYHBIX BUIOB U (hOPM MIPEACTABICHUSI, KPUTUIECKU OIICHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

bOopMyIMpPOBATh 3aNPOCHl U MPUMEHATH PA3THYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpMaIMKM, HEOOXOUMOM Il BHITIOJHEHUSI yUeOHBIX
3ajay;

pUOOpETaTh OIBIT KCIOJIB30BaHUS HWH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpATh  ONTHUMAIbHYIO  (OpMYy  IPEACTABICHUS
ouosiornyeckor nHpopmaruu (CXembl, rpaduKy, TdarpaMMBbl, TaOJIHIIbI, PUCYHKH
H IpyTroe);

UCTIONB30BaTh HAYYHBIA S3BIK B KadecTBE CpeACTBa mpu paboTe ¢
Ouonornyeckod MHPOpMALUEH: TPUMEHATh XUMHUYECKHE, (U3UYECKUEe W
MaTEeMaTUYeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYyIbl, ab0peBUaTypy, HOMEHKIATYpY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HaBaHWS W 3aMATHl  WHOOpMAaIH,
nH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU 1eHCTBUAMM:

1)o0menue:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BceX cepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE€ WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYyKIaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3HIIMN IPYTUX YYACTHHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HEBepOAJbHBIE CpEJCTBA OOIICHHS, MOHUMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHHWS KOH(JIMKTHBIX CUTYyaIuH,
YMETh CMSTYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BIAJCTh PA3JIMYHBIMUA CTIIOCOOAMHU OOIIEHUS W B3aMMOJICHCTBHS, TTOHMMATh
HaMEpEHUS IPYTUX JIIOJEH, MPOSBIISATh YBAKUTEILHOE OTHOIICHUE K COOSCETHUKY
U B KOPPEKTHOU Gopme (hopMyaupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2)coBMeCTHAS JeITeJIbHOCTD:

MMOHMUMATh M HCIIOJL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboThI U pelIeHUU OUOJIOTHUYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1a4H;

BBIOMpPATh TEMATHUKy W METOJbl COBMECTHBIX JCUCTBUN C y4€TOM O0OIHUX
WHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ IOCTHKEHHUIO: COCTABIISITH IUIAH JCUCTBHUM,
pacrpenenartb pojiid ¢ Y4ETOM MHEHHH Y4YaCTHHKOB, OOCYXIaTh pe3yJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KauyeCTBO CBOErO BKJIAJa M KaXKJIOIO YyYaCTHHKAa KOMaHIbl B
OOIIMiA pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

[pe/ularatb HOBBIE IIPOEKTHI, OLEHMBATh HUIAEU C TO3ULUUHA HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJISTh IIO3UTHUBHOE CTPATETMYECKOE IIOBEACHUE B PA3IMYHBIX
CUTYalLUsIX, IPOSBISATH TBOPUECTBO U BOOOPAXKEHHE, ObITh HMHUIIMATUBHBIM.

OBJiaieHre YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUAMM:

1)camoopranusanus:

UCIOJIb30BaTh OMOJOTMYECKHE 3HAHUS JUIA BBIABICHUS MpOOJIEM M HX
pELICHUs B )KU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JECHCTBHUSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH II03HABATEIIBHYIO JIEATEIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4ul B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HECHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIAH pPELICHUS MpoOJieMbl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOYTEHUIH;

J1aBaTh OLICHKY HOBBIM CUTYallUsIM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

JienaTh OCO3HAHHBIA BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEILICHHE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

c1oco0CTBOBaTh (POPMHUPOBAHUIO M TNPOSBICHUIO HIMPOKOM JpyAHULIMK B
pa3HbIX 00JIaCTAX 3HAHWUM, MOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIN U
KYJBTYPHBIN YPOBEHb.

2)CaMOKOHTPO.Ib:

J1laBaThb OLIEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTUBBI B JIESATEIBHOCTD,
OLICHUBATBH COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th HABBIKAMHM  MO3HABATENbHOM  pedJekcud KaKk  OCO3HaHUs
COBEpUIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, UCNOJIb30BaTh NPUEMBI peduieKCUM IJIsi OLEHKH CUTYalluu, BbIOOpA
BEPHOI'O PELLICHHS;

YMETb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA M0 MX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JAPYTMX IIPH aHaIu3€ pe3yJbTaToB
NEATEIbHOCTH;

3)npuHsiTHE ce0A M APYTrUX:

IPUHUMATH ce0sl, TOHUMasi CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E pPe3yJIbTaTOB
NEATEIbHOCTH;

IPU3HABaTh CBOE MPABO U MPABO APYIHMX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULMH JIPYrOro YeJIOBEKa.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHble pe3yabTaThl OCBOCHHUSI COJECpXKaHUSI Y4eOHOro mpeaMera
«buonorus» Ha yrayOJAEHHOM ypOBHE OpPUEHTHUPOBAaHBI Ha obOecreueHue
npobuapHOro  o0yueHus:  oOydaromuxcss — Owojmormu. OHHM  BKJIIOYAIOT:
cnenuuyeckue s OMOJIOTMH Hay4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 110
OCBOCHUIO, UHTEPIIPETALMN U MPEOOPa30BAHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJTYYEHHUIO HOBBIX 3HAHUW W UX NMPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX, a TAKXKE B
pealbHbIX XU3HEHHBIX cuTyauusx. lIpenmeTHbie pe3ynbTarTbl MNPEICTABIEHBI IO
roJiaM U3y4eHusl.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS yueOHOro mpeameta «buomnorus» B 10
Kacce NOJIKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OHOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAyYHOW KapTUHBI MHpa, B
MO3HAHWM  3aKOHOB TPHUPOABI U  pEHIeHUH TpoOJieM  palMoOHAIBLHOTO
MPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
Onooruy;

BJIAJCHUE CHUCTEMOW OWOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOITOJIATAIONINE OHOJIOTUUECKHE TEPMHUHBI W TOHATUA (KU3HB, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYIISIUs, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUUBOCTh, POCT U Pa3BUTHE), OHMOJOTHYECKUE TEOPUU
(xnetounast teopus T. llIBanna, M. Illneiinena, P. BupxoBa, XxpomocoMHas Teopust
HaciencrBeHHoctu T. Moprana), yuenus (H. WM. BaBumoBa — o uenTpax
MHOTOOOpa3usi W  TPOUCXOXKICHUS  KYJbTYpPHBIX  pacTeHHWi),  3aKOHBI
(emnHOOOpa3wsi MOTOMKOB TEPBOTO TOKOJIEHHUS, PACIICIICHUS, YUCTOTHI TaMer,
HE3aBUCUMOTO HacienoBanus [. MeHngenss, TOMOJIOTUYECKUX PSAIOB B
HacJIeACTBEHHOU U3MCHUYUBOCTHU H. . Bagusnoga), MPUHLIIBI
(KOMILIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMHU METOJIaMH HAy4YHOTO MO3HAHUS, HCIOJIb3YEMbIX B
OMOJIOTMYECKUX HCCIEJOBAHUSIX KUBBIX OOBEKTOB (OMHCaHUE, HW3MEpPEHHUE,
HaOJII0/IeHNE, SKCIIEPUMEHT);



YMEHHE BBIACTATH CYLIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPHOT U
IYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OakTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U Y€JIOBEKA, CTPOCHUSI OPraHOB U CUCTEM
OpPraHOB pAaCTEHUl, JXUBOTHBIX, YEJIOBEKAa, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOIIMX B OPraHU3Max PACTEHUM, KUBOTHBIX M YEJIOBEKA, OMOJOTUYECKUX
MPOIIECCOB: 0OMEHA BeUIeCTB (METab0IM3M), MPEBPAILLCHUSI SHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepOoTPOPHOro TUIOB MUTAHUS, GOTOCHHTE3a U XEMOCUHTE3A,
MUTO3a, M€H03a, raMeTorenes3a, SMOpHUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHA,
pPa3MHOXKEHHUS,  HWHJIMBUIYAJBHOTO  Pa3BUTUS ~ OpraHu3Ma  (OHTOreHeE3a),
B3aMMOJIEHCTBUSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aHMMOCBSI3M MEXAY OpPraHOMJAMHU KIETKH M UX
(GYHKIUSMHU, CTPOCHHMEM KJIETOK pAa3HBIX TKaHEH M WX (QYHKIUAMH, MEXITY
OpraHaMM U CHCTEMaMHU OpPraHOB y pPACTEHMH, *XMUBOTHBIX U YEJIOBEKa M HUX
GYHKIUAMHU, MEXAY CHCTEMaMH OPraHoB U HMX (QYHKIMSIMH, MEXIy >STanamu
oOMeHa BEIIEeCTB, 3TallaMU KJIETOYHOTO IMKJIA U )KU3HEHHBIX I[IUKJIOB OPTaHU3MOB,
TanaMu 3MOpPUOHAIBHOIO Pa3BUTHS, T€HOTHUIOM U (PEHOTUNOM, (DEHOTHUIIOM U
(dhakTopamMu cpebl OOUTaHUS;

YMEHHE BBIABJIATH OTIMUYMTEIbHBIE NMPU3HAKU KUBBIX CHCTEM, B TOM YHUCIIE
pacTeHMi, )KUBOTHBIX U YEJIOBEKa;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMaTUYECKUX TPy,

YMEHHE peniaTb OMOJIOTUYECKUE 33]Ja4H, BBISBISATH NPUUUHHO-CIIEICTBEHHbIE
CBSI3U MEXAY UCCIIeyeMbIMU OHOJIOTMYECKUMHU MIPOLIECCaMU U SBJICHUSIMU, J1€TaTh
BBIBOJIbI U TTPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHUE BBINOJHATh JIA0OPATOpPHBIE M MpaKkTUYECKHe padoThl, cOO0IATh
npaBuiia npu padboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYI0BAHHUEM;

YMEHHME BBIJBUraTh TUIOTE3bl, MPOBEPATh MX SKCIEPUMEHTAIBHBIMU
cpencTBamMu, (GoOpMyIupys Ledb HCCIEIOBAHMS, aHAJIU3UPOBATH IOJYYCHHBIC
pe3yNbTaThl U I€NIaTh BBIBOJIBL;

YMEHHUE Yy4YacTBOBaTh B Y4E€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOoJIOruw,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJIbHBIX HAay4YHBIX OOIIECTB, U
nyOJIMYHO  TPEICTABIATh  MOJYYEHHBIE  pEe3yslbTaThl Ha  YYEHHMYECKHX
KOH(epeHUusX;

YMEHHE OIICHUBATh JTHUYECKHUE AacCIEeKThl COBPEMEHHBIX HCCIICIOBAaHUI B
obmactu  Ouonormu ¥ MEAMIMHBI  (KJIOHMPOBaHHE,  HCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HANpPaBIEHHOE W3MEHEHHWE T€HOMa U CO3JaHHE TPAHCTCHHBIX
OpTraHU3MOB);



YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccuoHambHON
NEATETLHOCTH B 00JacTH OMOJIOTHH, MEAUITMHBI, OMOTEXHOJIOTHH, BETEPUHAPHH,
CEJIbCKOTO XO34KCTBA, MUIEBON MPOMBINIIICHHOCTH, YIIyOIsITh MO3HABATEIIbHBIHI
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIONIEH npodeccuu u
NPOJOJDKEHHE OMOJOrHYecKoro oOpa3oBaHMs B OpraHu3alUsaX CpeaHEro
po(heCCHOHATTEHOTO U BHICIIETO 00pa30BaHUAI.

[IpenmeTHBIC Pe3yNbTaThl OCBOCHUS ydueOHOTO Tipeamera «buonorus» B 11
Klacce NOJIKHBI OTPaKAaTh:

cOPMHPOBAHHOCTh 3HAHUW O MECT€ W POJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTUHBI MHpA, B IO3HAHWHU 3aKOHOB TPHPOABI M PEIICHUU SKOJOTHUECKHX
npoOyieM 4YenoBeYecTBa, a TaKkKe B PEIICHHH BOMPOCOB PAIMOHAIBHOTO
PUPOOIOIH30BaHUS, U B (DOPMUPOBAHUM IIEHHOCTHOTO OTHOIICHUS K MPHUPO/IE,
OOIIECTBY, YEIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTHH;

YMEHHE BIAJETh CHUCTEMOW OWMONOTHUYECKUX 3HAHWUW, KOTOpas BKIIOYACT
OTpEelENCHNs] W TIOHMMAaHWE CYIIHOCTH OCHOBOIIONATalONINX OHOJIOTHYECKUX
TEPMUHOB M TOHATHM (BHJI, dKOCUCTeMa, Ouocdepa), OHOIOrHUYECKHUE TEOPUU
(aBomronionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs DBOJIOLMH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsx U HampasieHusx 3Bomtouun, B.M. Bepuaackoro — o
ounocdepe), 3akoHbl (reHetudeckoro paBHoBecust [[x. Xapau u B. BaitnOepra,
3apoabiieBoro cxojacrea K. M. bopa), npaBuna (munumyma HO. Jlubuxa,
HKOJIOTHYECKON MHpaMUbl dHEpruM), rumnore3sl (rumoresa «vupa PHK» V.
['un6epra);

YyMEHUE  BJQJ€Th  OCHOBHBIMH  METOJAaMH  HAYYHOTO  TIO3HAHWUS,
WCITOJIb3yEMBIMH B OMOJIOTHYCCKUX MCCIIEIOBAHUSX KUBBIX 0OBEKTOB U DIKOCUCTEM
(omucanue, u3MepeHue, HaOIIOJCHHE, JKCIIEPUMEHT), CIOCOO0aMH BBISIBJICHUS U
OIICHKH aHTPOIIOTCHHBIX U3MEHEHU B IPUPOJIE;

YMEHHE BBIICIATh CYIICCTBEHHBIC MPHU3HAKUA: BHJIOB, OHOTEOLIEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIONIETO, JIBUXKYIIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOT'O otOopa, aJIJIOTIaTPHYECKOTO u CUMIATPUIECKOTO
BUJI000pA30BaHUs, BIUSHUS ABMKYIIUX CHJI SBOJIOIMK HA T€HO(OH]T TOMYJISIIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpejie OOWTaHMs, YepeOBaHUS HAIPaBICHUN
HBOJIIOIINU, KPYTOBOPOTA BEIIECTB U MTOTOKA YHEPTUH B IKOCHUCTEMAX;

YMEHHE YCTaHABJIMBATH B3aUMOCBSI3M MEXKAY TIPOIECCAMH DBOJIOIHH,
JMBIDKYIIMMH CHJIAaMUA aHTPOTIOT€HE3a, KOMITIOHEHTAMHU PA3JIMYHBIX JKOCHUCTEM H
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBJISITH  OTJIMUYWTEIBHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpejlie OOMTaHWs, aOMOTUYECKUX M OMOTHYECKHUX



KOMITOHEHTOB  9KOCHCTE€M, B3aWMOCBS3€d OpPraHM3MOB B  COOOIIECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B DKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHUE WCIOJIb30BaTh COOTBETCTBYIOIINE apPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl J0Ka3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTAHUS, €AMHCTBA
YEeJIOBEUECKNX pac, HEOOXOIWMOCTH COXPAaHCHHS MHOTo00pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHMSI IIPUPOJIBI M UETIOBEUYECTBA;

yMEHHUE peliaTb OMOJIOTUYECKUE 3aa4d, BBISABISITh IPUUUHHO-CIIEICTBEHHbIE
CBSI3U MEXKJy UCCIIEIYEMbIMU OMOJOTUYECKUMHU MPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU TIOJYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M IpPaKTUYECKHE padOThl, COOMHOATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIOTE3bI, TMPOBEPSITh HX OSKCIEPUMEHTAILHBIMU
cpencrtBamu, GOpMYIHpPYs I€Jb HCCIEIOBAaHUS, AHAIU3UPOBATH TMOJYyUYCHHbIE
PE3yNbTATHI U ICNIaTh BEIBOJBL;

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-MCCIIEIOBATEIILCKOM paboTe Mo OMoJIoruw,
OKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyONUYHO  TPEACTaBIATh  MOJYYEHHBbIE  pE3yJbTaThl Ha  YYEHHYECKHUX
KOH(epeHusIX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNUHN JKU3HU, YEITOBEKA
¥ YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUAX M CIOCO0aX MpeaoTBpAICHUSI
ri100aapHbIX U3MEHEHUH B Ouocdepe;

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiedl mpodecCHoHATbHON
JeSATEILHOCTH B 00J1aCTH OMOJIOTHH, KOJIOTUH, IPUPOIOTIONB30BAHUS, MEAUITNHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MPOMBITIUICHHOCTH, YTIyOJIATh TO03HABATEIBHBI WHTEpPEC, HAINpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  Tpodeccurt U MPOJOHKEHHE
OMOJOTNYECKOr0 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPOQPECCHOHAIBHOTO H
BBICIIIETO 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyecTBo yacos DJIEeKTPOHHBIE
HaumeHoBaHue pa3aesioB u TeM (uudpossbie)
Ne /o Kontpoabnbie  IlpakTuueckue
NMPoOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTbI padoTbl pecypes:
1 buoiorus kak Hayka
2 JKuBble cuCTEMBI U UX U3yUYEHUE
3 buonorus knetku 0.5
4 XHUMHYECKask OpraHu3anus KIETKN 10
5 Ctpoenue u GyHKIMH KIETKH 8 2
6 OOMeH BellecTB U NpeBpallleHue YHEPTHH B 9 |
KJIETKE
7 Hacnencreennas undopmarus u 9 0.5
peanu3anus e€ B KIETKE
8 JKu3HeHHBIN MK KIETKH 6 1
9 Crpoenue u GyHKIUU OPraHU3MOB 17 1.5
10 Pa3sMHOXeHUE U pa3BUTHE OPraHU3MOB 8 1.5
1 ['eHeTnKa — HayKa O HaCJEICTBEHHOCTH U ) 0.5
M3MEHYUBOCTH OpPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 1
14 I'eneTuka yenoseka 3 0.5
15 Cenekuusi OpraHn3MoOB 4 1
16 buoTtexHonorus u CHHTETHYECKass OMOJIOTHs 4
17 Pe3epBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

102

13



11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHBIE
HaumeHoBaHue pa3aeioB 1 TeM (uudpossbie)
Ne n/m Kourpoububie IIpakTHyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
| 3apokeHUE U Pa3BUTHE 3BOJIOLMOHHBIX 4
MPEJICTABICHUI B OMOJIOTUI
2 Mukpo3BOIIOLHUS U €€ PE3YNIbTAThI 14 2
Makpo3Bostonus 1 €€ pe3yabTaThl 6
[IpoucxoxxaeHue u pa3BUTUE )KU3HU Ha
4 p A p 15 1.5
3emie
5 IIpoucxoxkaeHNE YeTI0BEKA — AHTPOIIOT€HES 10 1
DKOJI0oTUsl — HayKa O B3aUMOOTHOILIEHUSX
6 OpraHU3MOB M HaJJOPIaHU3MEHHBIX CUCTEM 3 0.5
C OKpY’Karollei cpeaoi
Opranusmsl 4 cpesja 0OuTaHUs 1.5
OKoJI0rus BUJOB U MOIIYJISILUN 0.5
DKoJorust cood1EecTB. DKOJIOTHYECKUE
9 12 0.5
CUCTEMBI
10 Buocdepa — rimobanbHast skocucTemMa 6
11 YenoBek u OKpyKaromias cpeaa 6
12 PesepBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

buomnorus kak KOMIIJICKCHasI HayKa U KaK
9aCTb COBPEMCHHOI'O 06I_HGCTB8

KoauuecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

JKuBrle cUCTEMBI U UX CBOMCTBA

YPOBHeBaﬂ OpraHu3anusa )KUBbBIX CUCTCEM

Wcropust OTKPBITUS U U3YUEHUSI KIIETKH.
Knerounas teopus

Metoabl MOJNIEKYJIAPHON U KIETOYHON
6uonoruu. [IpakTnueckas padora
«3y4yeHne METO/I0B KJIETOYHON OMOJIOTHH
(xpomatorpadus, anextpodopes,
muddepeHIMaIbHOE HEHTPUPYTUpOBaHHE,
[TLIP)»

0.5

XUMHYECKUH COCTaB KIIETKU

MI/IHepaJ'II)HI)Ie BCIICCTBA KJICTKHU, UX
Ouosoruueckas POJIb

Opranuyeckue BeIecTBa KJIETKH — OeJIKH.

JlaGopaTtopHas pabota «O0Hapyx)eHne
O€EJIKOB C IIOMOIIbI0 KAYECTBEHHBIX
peaxkuuii»

0.5

CgoiicTBa, k1accuukaius u GyHKIUHA
0enKoB




OpFaHI/I‘{eCKI/Ie BCIICCTBA KIICTKHU —

10
YIIIEBOJIbI

11 Oprannyeckue BEIECTBA KIETKUH —
JIUIIH 1B
Hyxkneunossie kucnorsl. JIHK u PHK.

12 JlaboparopHas pabota «lccrnenoBanue 0.5
HYKJIEMHOBBIX KHUCJIOT, BBIJICIEHHBIX U3 '
KJIETOK Pa3JIMYHbIX OPraHU3MOB

13 Crpoenne u pynkuuu ATO. [pyrue
Hykieosuarpudocharsr (HTD)

14 CexBenupoBanue JIHK. Metoapl
T€HOMHUKH, TPAHCKPUIITOMUKH, IPOTEOMUKNU

15 MeTto/1bl CTPYKTYPHOM OHONIOTHH

16 Tuns! knetok. [IpokapuoTnueckas KieTka
CtpoeHne 2yKapuOTUUYECKOM KIIETKH.

17 [TpakTuyeckas pabora «M3ydyeHue cBoicTB 0.5
KJIETOYHOM MeMOpaHbI»

18 [ToBepxXHOCTHBIN amnmapar KJIETKH
OnHOMeMOpaHHbIE OPraHOUIbI KIETKH.

19 [IpaxTuueckas padora «M3yuenue
JBUKEHUSI LIUTOTIa3Mbl B PACTUTEIBHBIX 0-5
KJIETKax»
[TosnyaBTOHOMHBIE OpraHON/BI KJIETKHU:

20 MHUTOXOH/IPHH, TIacTU IbL. JITabopaTopHast
pabota «VccrnenoBanue miaasmMoiansa u 0-5
JIETUIa3MOJIN3a B PACTUTENBHBIX KIETKAX )

21 HememOpanHbIe OpraHOUIbI KIETKH

22 Crtpoenue u GyHKINHA sipa




23

24

CpaBHUTEJIbHAS XapaKTEPUCTHKA KICTOK
sykapuort. JlabopaTopHas pabora
«M3ydeHue cTpoeHHsI KJICTOK Pa3IndHbIX
OpPraHU3MOB»

ACCUMWISIIINS ¥ TUCCUMUIIALIUS — JIBE
CcTOpOHBI MeTabomu3mMa. Turbel oOMeHa
BemecTB. JlabopaTopHas pabora
«M3y4eHne KaTaIuTHYeCKON aKTUBHOCTH
(dbepMeHTOB (Ha IpUMepe aMHIIa3bl WK
Karajas3bl)»

0.5

25

depMeHTAaTUBHBII XapaKTep peakuii
KJIETOYHOTO MeTabonu3ma. JlabopaTopHas
pabota «M3y4yeHue GpepMEeHTaTUBHOTO
pacIieruieHus NepOoKCHaa BOJOPO/a B
PACTUTCIIBHBIX U JKUBOTHBIX KJICTKAX)»

0.5

26
27

benku-akTuBaTOpH! M OEIKU-UHTHOUTOPBI

ABTOTpOGHBIN TUIT OOMEHa BEIECTB

28

29

doTtocuHTE3
Xemocunres. JlaboparopHas pabota

«CpaBHEHHE MTPOIIeCcCOB (POTOCHHTE3A U
XEMOCHUHTE3a»

0.5

30

AHa3poOHBIC OpraHnu3Mbl. Buibl OpokeHusI.

JlaGopaTtopHnast pabota «CpaBHEHHE
MIPOIIECCOB OPOKEHUS U JIBIXAHUS

31

32

AspoOHBIE OpTraHU3MBI. DTarbl
SHEPTreTHYECKOro oOMeHa
OHeprusi MeMOpPaHHOTO TPaIUCHTA
npoToHoB. Cunte3 AT®: paborta




npoToHHON AT®-cuHTa3bI

33 Peakuuu MaTpuuHOro cMHTE3a
34 Tpanckpunuus — Matpuunbiid cuaTe3 PHK
35 Tpancnsauus u e€ srarbl
36 KonupoBanue amunokuciot. Posb
pubocom B OmocuHTe3e Oenka
37 Opranu3zaius reHoMa y mpoKapuoT u
JyKapuoT
18 MonexynsipHbIe MEXaHU3MBI YKCITPECCUHU
TE€HOB y SYKapuOT
Bupycbl — HekeTouHbIe (OPMBI KU3HU U
39 oOnuratHele napasuThl. [IpakTuueckas 0.5
pabota «Co3anne MOJEIN BUPYCa»
40 BupycHrle 3a0601eBaHus UYeI0BeKa,
JKUBOTHBIX, PACTCHUN
41 HanorexHosornu B OMOJIOrMY U METUIIMHE
42 JKu3HeHHBIN MK KIETKH
43 Matpuunsiii cuntes JTHK
Xpomocomsl. JITaboparopHast pabota
44 «3y4deHne XxpoMOCOM Ha TOTOBBIX 0.5
MHUKpOIIpenaparax»
45 JleneHue KJIeTKM — MHUTO3
Tunsl knetok. KapruokuHe3 U HTUTOKUHES.
46 JlaGopatopHas pabora «Habnronenue 0.5
MHUTO3a B KJIETKaX KOHYHMKA KOpEIIKa JIyKa
(Ha TOTOBBIX MHKpOITperapaTax)»
47 Perynsuust >kW3HEHHOTO ITUKJIA KIIETOK




48

OpFaHI/I3M KakK €I1MHOC LICJI0C

Tkanu pacrenuit. Jlaboparopnas pabora

49 . . 0.5
«V3yuyeHune TkaHel pacTeHUN»
TKaHM )XKMUBOTHBIX U YEJIOBEKA.

50 JlaboparopHas pabota «3ydeHnue TkaHei 0.5
KUBOTHBIX»
Opransbl. Cucremsl opraHos. JlaboparopHas

51 pabora «M3ydyeHure opraHoB LIBETKOBOI'O 0.5
pacTeHus»

52 Ornopa Tena opraHu3MoB

53 JIBuKeHne opraHu3MoB

54 [Iutanue opraHu3MoB

55 [MuTanne MO3BOHOYHBIX KHUBOTHBIX.
[MumeBapuTenpHas cucTeMa YeIoBeKa

56 JIpIxaHue opraHu3MoB

57 JlpIxaHue MO3BOHOYHBIX )KUBOTHBIX U
YesoBeKa

58 TpaHcnopT BeliecTB y OpraHu3MoB

59 KpoBeHocHas cuctemMa mo3BOHOUHBIX
KUBOTHBIX U YeJIOBEKa

60 Boigenenue y opranu3smos

61 3amuTa y OpraHu3MoB

62 MMMyHHas cucTeMa 4enoBeKa

63 PaznipaxuMocTh U perymsiuus y
OpPraHu3MOB

64 I'ymopanbHas perynsnus 1 9HI0KpUHHAS

CHUCTEMA XUBOTHBIX U YCJIOBCKA




65
66

@DopMBbI pa3MHOKEHHUST OPTaHU3MOB

ITonmoBoe pazMHOKEHUE

67

68

69

Metiio3

I"ameTorenes. OOpa3oBaHKe U Pa3BUTHE
MOJIOBBIX KJIeTOK. JIabopaTopHas paborta
«M3yueHune cTpoeHus MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpenapaTax»

NunuBuayansHOE pa3BUTHE OPraHU3MOB —
OHTOI'EHE3

0.5

70

71

72

3akazKa OpraHOB U TKaHEH U3
3apOAbIIICBBIX JIMCTKOB

Poct u pazButne XKUBOTHBIX.
JlaGopatopHas pabota «BrisBieHue
IIPU3HAKOB CXOJCTBA 3apOAbILICH
ITO3BOHOYHBIX KMBOTHBIX»
PasMHOXeHUE U pa3BUTHE PACTEHUM.

JlaboparopHas pabota «CTpoeHHE OPraHOB
Pa3MHOKEHHUS BBICHIUX PACTEHUI

0.5

0.5

73

HCTOpI/ISI CTAaHOBJICHUA U Pa3BUTHA
TCHCTUKHU KaK HAYKH

74

75

OCHOBHBIC TIOHATHS U CUMBOJIBI TCHETHKH.
JlaGopaTtopHast pabota «JIpo3zodmiia kak
00BEKT TEHETUYECKUX UCCIIEIOBAHUI)Y

3aKOHOMEPHOCTHU HACIEAOBAHUS
npu3HaKoB. MoHOTHOpUAHOE
ckpentuBanue. [Ipaktraeckas padota
"N3yueHue pe3ynpbTaTOB MOHOTHOPHUIHOTO
CKpelntuBaHus y Apo30duisr"

0.5

0.5




I_II/ITOJ'IOFI/I‘ICCKI/IG OCHOBBI MOHOFI/I6pI/I,I[HOFO

76 1
CKpELIUBAHUS
77 Ananusupyroiiee ckpenppanue. Hemonnoe |
JOMHHHUPOBaHHE
JuruOpuiHoe cKpenuBaHue.
73 [IpakTudeckas padora «3yueHue 1 0.5
PE3YJIBTaTOB TUTHOPUIHOTO CKPEIIUBAHUS '
y Ip030(HUITBI»
79 L{uromornyeckrue OCHOBBI JUTHUOPHTHOTO |
CKpEILIUBAHUS
80 CuernieHHOE HaclieIoBaHUE MTPU3HAKOB 1
81 XpOMOCOMHAs TEOPHS HACIECTBEHHOCTH 1
82 I'enernka nona 1
83 I'enoTHn kak 1eI0CTHAS CUCTEMA 1
24 ['eHeTHYEeCKUI KOHTPOIb PA3BUTHS |
pacTeHui, ’KUBOTHBIX U YEJIOBEKA
35 N3MeHUnBOCTH ITpU3HAKOB. Buibl |
M3MEHYUBOCTH
86 MonuduxaonHas U3MEHYHBOCTh 1
BapuarnmonHsbIi ps v BapualimoHHAs
kpuBast. JlaboparopHas paboTa
g7 «MccnenoBanne 3akOHOMEPHOCTEN ! 0.5
MOAU(UKAITMOHHONW U3MEHUYUBOCTH. '
[TocTpoenre BapuaOHHOTO psiia U
BApUALMOHHON KPUBOII»
28 I'enoTunuyeckas USMEHYUBOCTb. |
KombOunatuBHast ©3MEHUYUBOCTD
89 MyTannoHHasi U3MEHYUBOCTD. 1 0.5




90

[TpakTrueckas pabora «MyTanuu y
Tpo30¢ Uikl (Ha TOTOBBIX
MUKpOIIpenaparax)»

3aKOHOMCpHOCTI/I MYTalMOHHOI'O ITpo1mecca.
ONUIreHeTHKA U SIIMTCHOMHUKA

91

I'enernka yenoseka. [IpakTuueckas pabora
«CocTaBiieHHE U aHATIN3 POJIOCIOBHOI»

0.5

92

93

MeToabl MEIUIIMHCKON T€HETUKHT

3HaueHHuE MeHHHHHCKOﬁ I'CHCTUKHU B
NpCaAOTBPAllICHHUHA U JICHCHUU I'CHCTHYCCKUX
3a00J1€BaHNH YeIOBEKa

94

OCHOBHBIE ITOHSITUI CCJICKIINU.
JlabopaTtopHas pabota «M3ydeHue copToB
KYJIBTYPHBIX PACTE€HUN U TIOPOJ] IOMAIITHUX
YKUBOTHBIX)

0.5

95

MeTto/1bl ceeKIMOHHOM paboThI.
JlaGopaTtopHast pabota «M3yueHue MeTo10B
CEJIEKIIMU PACTCHUIN»

0.5

96

97

98

JlocTHKeHUs CeNeKIIMU PacTeHUH 1
*KUBOTHBIX. [IpakTHueckas pabora
«IIpuBuBKa pacTeHHI»

CoxpaHeHue, U3y4YeHUE U UCTIONb30BaHUE
TEHETUYECKUX PECYPCOB
buotexHoiorus Kak Hayka u 0Tpacib

MMPONU3BOACTBA. HpaKTI/I‘-ICCKaSI pa60Ta
((I/I3y‘{eHI/IC 00BEKTOB OMOTEXHOJIOT I

0.5

99

OCHOBHBIE HaIlPaBJICHUS] CHHTETUYECKOU
ounoJsIoruu




100 XpOoMOCOMHAs M TeHHAasA UH)KEHEPUS 1

101 MenunuHCcKHue OMOTEXHOJIOTHH 1
102 PeszepBHbiii ypok. [ToBTOpeHue, 1
0000111eHNEe, CUCTEMATH3AINS 3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOIT'PAMME

13.5




11 KJIACC

Kosnu4yectBo 4yacos DJIEeKTPOHHbBIE
Ne ara ugposbie
/i Tema ypoka Beero Konrpoabnbsie IIpakruuyeckue fll3yqemm :)Iﬁljl;l;OBaTeﬂbele
padoThI padoThI pecypenI
1 OpomonnonHas teopus Y. lapsuna 1
) JIBMIKYIIME CHIIBI 3BOJIFOLIMU BUJIOB 110 Y. |
HapBuny
3 Bbopr0a 3a cymecTBoBaHue, €CTECTBEHHBIM |
U UCKYCCTBEHHBIH 0TOOp
4 DopMUPOBAHUE CUHTETUYECKON TEOPUH |
IBOJIIOLIMU
5 OTansl 3BOIIOLIMOHHOTO NpoLiecca: 1
MHUKPO3BOJIIOLUSA U MAKPOIBOJIIOLIHS
6 [Tonmynsius — snemMeHTapHas €IMHULIA |
IBOJIIOLIMH
3aKOH reHeTHYecKoro paBHoBecus JIx.
7 Xapau, B. BaiinOepra. JlabopaTopHas | 0.5
pabota «BbIsiBIEHNE U3MEHUUBOCTH Y '
0co0el 0HOT'O BHIA)
8 DnemeHTapHbIE (PaKTOPHI IBOJIOLUN 1
9 S¢dext ocnoBarenst. dpdexr ]
OyTBUIOYHOT'O TOPJIBIIIKA
10 Murpatuu. N30 nomyIsiui: 1
reorpaduyeckas, OnoJorundecKas
1 EcrecTBeHHBII 0TOOp — HaNPaBIAIOMINAN ]

(hakTop IBONIOIHH




12

13

14

15

[TonoBoii oTO60p

[TpucnocoOIeHHOCTh OPraHU3MOB Kak
pe3yabTaT MUKPOBOJIFOIIHH.
JlaGopaTtopHas paborta «3ydueHue
apoMop(}030B 1 UAMOAAANTALIAN Y
pacTeHuil U KUBOTHBIX)»

[Ipumeps! npucnocodaeHU y OpraHu3MoB:

MopdoJioruueckue, GU3noIornIecKue,
OMOXMMUYECKHUE, TOBEICHYCCKHUE.
Jlaboparopnas pabora «IIpucnocobiaeHus
OpPraHU3MOB U UX OTHOCUTEIIbHAS
11e1eco00pa3HOCThY

Bun, ero kputepuu u CTpyKTypa.

JlaGopatopnas pabora «CpaBHeHHE BUI0B
110 MOP(OJIOTHYECKOMY KPUTEPHIO»

0.5

0.5

0.5

16

17

18

Crpykrypa BUJa
BunooOpa3oBanue kak pe3yapTar
MUKPOIBOJIOIIH

CBs3b MUKPO3BOJIFOIHUU U TTUIEMHUOJIOTHUN

19

20

21

MakposBostonus. [TaneonTonornueckue
METOABI szqum[ 3BOJIFOIIUN

buoreorpaduyeckue MeToabl U3ydeHUs
HBOJIIOLUH
DOMOpPHOIOrHYecKHEe U CPaBHUTEIBHO-

MOp(I)OJ'IOFI/I‘-ICCKI/IC MCTOIbI U3YYCHUA
9BOJJOINH

22

MonekynsipHO-TeHETHUECKHE,
OMOXMMHYECKHE U MAaTEeMAaTUYECKUe




MCTOABI U3YYCHH 3BOJIIOIIUN

23 OO1m11e 3aKOHOMEPHOCTH IBOJIIOIUH
24 AnantuBHas paauauus. HepaBHOMepHOCTh
TEMITOB 3BOJIOIIUU
)5 HayuHble runoressl NpoUCX 0K ICHUS
YKU3HU Ha 3emJie
26 JloHay4dHBIC MIPEACTABICHUS O 3aPOXKICHUH
KU3HU
7 OcHOBHBIE 3TaIlbl HEOPraHUYECKON
IBOJTIOIIAH
28 ['unioTe3sl 3apoKICHUS KUZHU
HcTopust 3eMiu 1 METOMIBI €€ N3YUCHHS.
79 Jlaboparopnast pabora «3yuenue u
OIMCAaHNE UCKOTTAEMBIX OCTATKOB JIPEBHUX 0.5
OpPraHU3MOB»
30 HauanbHele 3Tams! opraHn4eckon
IBOJTIOIIAH
31 OBoMIOIUS DYKapuOT
OCHOBHBIE 3TaITbl BOTFOITUN
1 pactutensHOro Mupa. [IpakTudeckas
pabora «3ydeHue ocobeHHOCTEM 05
CTPOCHHS PACTEHHI Pa3HBIX OTIEIOB)»
13 OCHOBHBIE 3TaITbI BOJTIOIIUHU )KHBOTHOTO
MUpa
DBOIOIUS )KUBOTHBIX. [IpakTrueckas
34 pabota «3ydenne ocoOeHHOCTEH 0.5
CTPOEHHUSI TO3BOHOYHBIX KHUBOTHBIX)»
35 Pa3BuTHe )u3HM Ha 3eMIIe 110 3paM U




nepuoaam

MaccoBbie BbIMUPAHUA — SKOJOT'MYCCKUC

36 KPHU3HCHI MPOILIOTO

37 CoBpeMEHHBIH 3KOJOTUYECKUI KPU3HC, €TI0
0COOCHHOCTH

18 CoBpeMeHHas cucTeMa OpraHu4ecKoro
Mupa

39 OCHOBHBIE CHCTEMaTHYECKUE TPYIIIBI
OpraHHU3MOB

40 AHTpONOJIOTHS — HAayKa O 4EJIOBEKE

41 Pa3BuTHe npencraBieHuii o
MIPOUCXOXKACHUN YeIIOBEKa
MecTto yenoBeka B CUCTEME
opranudeckoro mupa. JlaboparopHas

42 pabota «M3ydyeHue ocobeHHOCTEN 0.5
CTPOEHHUS CKEJIeTa YEIOBEKa, CBA3aHHBIX C
MPSMOXOKIECHUEM»

43 JIBMOKYIIME CHIIBI aHTPOIIOT€HE3a

44 CooTHo1IeHne OHOJIOTHYECKUX U
COLIMATILHBIX (PaKTOPOB B AHTPOTIOTCHE3E

45 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a

46 [TaneoreneTrka u MajeoOreHOMHUKA

47 DBOJIIOLMS COBPEMEHHOTO YEJI0BEKA
UYenoeueckue packl. [IpakTnyeckas

48 pabota «3ydeHune 3KOITOrHIeCKuX 0.5
aJanTalyil 4eJIoBeKa

49 MexaucuuninHapHble METO/Ibl

AHTPOIIOJIOTUU




50 3apoKICHUE U Pa3BUTHE SKOJIOTUU 1
Metonst skonorun. JlabopaTtopHas pabora

51 «M3yueHne MeTo10B IKOJIOTHUYECKUX 1 0.5
HUCCIIEIOBAHUI )

5 3HaueHne YKOIOrNYESCKUX 3HAHUN I 1
4eJioBeKa

53 Dkosorudeckue GpakTopbl 1
Abuotnueckue akropsl. CBeT Kak

54 skosoruueckuii pakrop. JlabopaTopHas | 0.5
pabota «BrisiBIeHHE TPUCTIOCOOIECHUI '
OpPraHU3MOB K BIHMSIHUIO CBETa»
AbuoTtnueckue dakropsl. Temmneparypa
KaK 3KOJIOTHICCKHUH (akTop.

55 JlaGopatopHnas pabota «BblsiBieHue 1 0.5
MIPUCTIOCOOTIEHUH OPTaHU3MOB K BITUSTHHIO
TEeMIIEPaTyphI»
Abunotnyeckue gpakropbl. BiaxxHOCTh Kak

56 sKoJornueckuit pakrop. JlabopatopHas | 0.5
pabota «AHaTOMUYECKHE OCOOEHHOCTH '
pacTeHuil U3 pa3HbIX MECT OOUTaHUS»

57 Cpensl 06uTaHUsI OPraHU3MOB 1

58 buonoruueckue puTMsl 1

59 XKuznennble pOpMBI OPraHU3MOB 1

60 buotnueckue hakropsl 1
3HaueHne OMOTUYECKUX B3aUMO/IEHCTBUI

61 JUISL CYILIECTBOBAHUSI OPIaHU3MOB B Cpejie 1
oOuTaHus

62 DKOJIOTUYECKUE XapaKTEPUCTUKHI 1




IIOITYJIAIH

OcHOBHBIC TOKA3aTSIU NOMyJIAIHUN:

63 YHCIIEHHOCTD, IUIOTHOCTh, BO3PACTHAs U
MI0JIOBAsi CTPYKTYpa
OCHOBHbBIE TIOKA3aTEJIN MOIMYJISIIH:

64 POXJ1aeMOCTh, TPUPOCT, TEMI POCTA,
CMEpPTHOCTh, MUTPAITAN

65 DKoJorudeckasi CTpyKkTypa nonyJssnuu

66 JluHamMuKa MOMYJSIUU U €€ Perysius

67 KpuBbIie pocTa YMCIEHHOCTH TIOMYJISIIIHH.
KpuBbie BEDKUBaHUS
DKoJoruveckasi HUIa BU/A.

68 JlaGopatopnas pabora «IIpucnocobnenus 0.5
CeMsIH PaCTeHHI K paCCEICHUIO»

69 Bun kak cucrema nonynsiuit

70 3aKOHOMEPHOCTH TOBEJICHUS M MUTPAIIAN
KUBOTHBIX

71 Coo0111ecTBO OPraHU3MOB — OHOIIEHO3

72 DKocucTema Kak OTKpbITasi cucreMa

7 KpyroBopot BeliecTB U MOTOK SHEPTUU B
9KOCUCTEME

74 OcHOBHBIE TTOKa3aTeNIN IKOCHCTEMBI

75 DKOJIOTHYECKUE MTUPAMUIbI

76 N3meHneHus coo0IIecTB — CyKIIECCUH

77 [IpupoHbIE 3KOCUCTEMBI. DKOCUCTEMBI
03€p U peK. DKOCUCTEMBI MOPEN U OKEAHOB

78 [IpupoHbIe 5KOCUCTEMBI. DKOCUCTEMBI




TYHJIp, JIECOB, CTEMEH, MyCTHIHb

79 AHTpPONIOT€HHBIE YIKOCUCTEMBI

20 VYpb6oskocucremsl. [IpakTrueckas padboTta 0.5
«M3ydenue u onucaHue ypoo3KOCUCTEMBI» '
3aKOHOMEPHOCTH (HOPMUPOBAHMS

81 OCHOBHBIX B3aUMOJICHCTBUI OPTraHU3MOB B
IKOCHUCTEMAX
MexaHu3Mbl BO3IEUCTBUS 3arpsI3HEHUN

2 pa3HbIX TUIIOB Ha CyOOPraHU3MEHHOM,
OpPraHU3MEHHOM, MOMYJIALIUOHHOM U
KOCUCTEMHOM YPOBHSX

23 buocdepa — obmieruranerapHast 000109Ka
3emin

84 Yuenue B. W. Bepuaackoro o 6uochepe

25 3aKOHOMEPHOCTH CYIIECTBOBAHHUS
o6uochepsl

26 Kpyrosopots! BeniecTs u
OMOreOXMMHUYECKHUE [IUKIIbI

%7 3oHanbHOCTH Ouochepsl. OCHOBHBIE
OMOMBI CyIIN

88 YcToiuuBocTh Onochepsl

89 DKOJIOTUYECKUE KPU3ZHUCHI U UX TPUINHBI

90 BosneiicTBue uenoBeka Ha 6uochepy

o1 AHTpPOIIOT€HHOE BO3JIEHCTBUE HA
PacCTUTENBHBIN U )KUBOTHBIN MUD

92 Oxpana npupozsl

93 OCHOBHBIE IPUHIUIIBI YCTOMYHUBOTO




Pa3BUTHA YCTIOBEUYCCTBA U ITPUPOIbL

PannonansHoe npupoa0onb»30BaHue U

94 COXpaHEeHHEe OHOJIOTrHYEeCKOro 1
pa3HooOpa3us 3emin

95 Q§06meHHe 110 TeMe «MUKpO3BOJIIOLUS U 1
e€ pe3yabTaThD»

9% 0"606HIGHI/IG 1o TeMe «MaKkpOodIBOITIONHUS U |
e€ pe3yIbTaThD»

97 O06o6mmenue no reme «IIpoucxoxaeHue u |
pa3BHUTHE KU3HU Ha 3eMIIe»

08 O6o6menne no Teme «IIpoucxoxaenne |
YeJI0BEKa — aHTPOTIOT€HE3)»

99 O06o0061ieHne 1o TeMe «IKOJIOTHs — HayKa O |
B3aUMOOTHOIICHUSIX OPTaHU3MOB

100 O6o006menne no Teme «OpraHu3mMsl U cpenia |
OOUTaHUS

101 O606meH1/ie o TeMe «IKOJIOTHS BUJIOB U |
TIOTTYJISIIIHI»

102 O6o006menue no Teme «brocdepa — ]
rino0anbHast IKOCHCTEMay

OBUIEE KOJIMYECTBO YACOB 110 102 75

[NPOT'PAMME







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

Kon IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUSA
NMPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
TpeOoOBaHMS oOpa3oBaHus

ChopMupoBaHHOCTh 3HAHUW O MECTE U POJH OHOJIOTUH B CHCTEME
€CTECTBEHHBIX HayK, B dhopMupoBaHUH COBPEMEHHOM
€CTeCTBEHHOHAYYHOH KapTUHBI MUPA, B MO3HAHUU 3aKOHOB IPUPOJIBI H
pEIICHUH KU3HECHHO BKHBIX COIMATBHO-3TUYCCKUX, SKOHOMUYECKHUX,
HKOJIOTUYECKUX MPOOIIEM YEIOBEUYECTBA, a TAKXKE B PEIICHUU BOIIPOCOB
PaIMOHAILHOTO MTPUPOAOIIOIE30BaHUS, B (DOPMUPOBAHUH [IEHHOCTHOTO
OTHOIICHHSI K MPHUPOJIE, OOIIECTBY, YEIOBEKY; O BKIIAJIC POCCUHUCKUX U

SaPY6e)KHBIX y‘léHbIX — OHMOJIOTOB B Pa3sBUTHEC OHOJIOruH

Bnanenue cucremoil 3HaHMH 00 OCHOBHBIX METOJaX HAYy4HOTO
[IO3HAHUS, UCMOJIb3yEeMbIX B OMOJOIMYECKUX HCCIIEAOBAHUSAX >KUBBIX
O0OBEKTOB M 3KOCHCTEM (ONHMCaHHE, W3MEpEHHUe, IPOBEICHUE
HAOJIOACHUI); CIIOCOOAMU BBISIBIICHUS M OICHKH aHTPOIOTCHHBIX
U3MEHEHHH B IPUPOJE.

2 YMeHHe BBIIBUTaTh THUIOTE3bI, MPOBEPATH X SKCIIEPUMEHTATLHBIMU
cpeactBaMu, (GOpMyIHMpys ILelb HCCIEAOBaHUS, aHAIU3UPOBATh
MIOJTyYEHHBIE PE3YyJIbTAThI U J1€1aTh BHIBOJBI.

BblsiBIIeHHE 3aBUCHMOCTH  MEXKJy HCCIEIyeMbIMH BEIMYHMHAMH,
00BsICHEHNE TIOJYYEHHBIX PE3YyIbTaTOB U (POPMYIUPOBAHUE BHIBOJIOB C

HCIIOJIb30BAHHUEM HAYYHBIX HOHSITHi/JI, TGOpI/Iﬁ " 3aKOHOB

YMeHue BIafeThb CHUCTEMOM OHOJOTMYECKMX 3HAaHUN, KOTOpas
BKJIFOYAET: OCHOBOIIOJIATAIOIIME OWOJIOTMYECKUE TEPMHUHBI W TIOHSTHUS
(K¥3Hb, KJIETKA, TKaHb, OpraH, OPTraHu3M, BHI, TOMYISIMS, SKOCHCTEMA,
OuorieHo3, onocdepa; MeTaboIM3M, TOMEOCTa3, KIETOYHBIA MMMYHHUTET,
OvocuHTe3 Oenka, OMONOIMMEPBI, JUCKPETHOCTh, CaMOpEryJISLus,
CaMOBOCITPOU3BE/IEHHE, HACJICJICTBEHHOCTb, W3MEHYNBOCTD,
SHEPro3aBUCUMOCTb, POCT U Pa3BUTHUE);

Owojorudeckue Teopuu: kierouHas Teopuss T. IlIBanna, M.
[lneitnena, P. BupxoBa; KiIOHaJIbHO-CEIEKTUBHOIO MMMyHHTeTa [I.
Opnux, .M. MeunnkoBa, XpOMOCOMHAsi T€OpUsL HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apozsimieBoro cxojactsa K. bapa, sBomtounoHHas

TCOpUA 4. I[apBI/IHa, CUHTCTUYCCKAasA TCOPUS ISBOJJIOLUH, TCOPUA




antpororeHe3a Y. Jlapsuna; Teopusi OuoreoneHoza B.H. Cykauépa;
yuenue H.W. BaBuioBa o neHTpax MHOrooOpaszus U MPOUCXOKACHUS
KyJbTypHbIX pacTeHuit, yudenue A.H. CesepuoBa o nyrsax u
HaIpaBJIeHUAX dBoJIFOIMH, yueHue B.U. BepHanackoro — o 6uocdepe);
3aKOHBI (eIMHOO0Opa3us MOTOMKOB IEPBOTO MOKOJICHUS, PACILCIUICHUS
MPU3HAKOB, HE3aBUCUMOIO HacienoBaHus mpusHakoB [. Mennens;
CUEIUICHHOTO HAacJIeI0BaHUs IPU3HAKOB W HApYyUICHUs CLEIUICHUS
reHoB T. MopraHa; roMoJIOTMYECKUX PSJOB B HACIEICTBEHHOU
n3MeHunBocti H.M. BaBunoBa; renHetmuyeckoro pasHoBecust JIxk.
Xapan u B. BaiinGepra; 3apoappimeBoro cxozactsa K. bapa;
Oouorenernueckuii 3akoH J. ['exkens, @. Mrosiepa);

MIPUHIIMIIBI (YUCTOTHI TAMET, KOMILJIEMEHTAPHOCTH );

npaBwia (MuHuMmyma lO. JIubuxa, sKoJIOrM4eckor nmupaMuibl 4HUCed,
O1OMAacChl U SGHEPTUH);

runote3bl (koanepsatHoit A.M. Omnapuna, mepBuuHOro OyiboHa JIXK.

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

YMeHue peumarb IMOHCKOBBIC OMOJOrHYECKHUE 3aJa4l, BbIABIIATH
IMPUYUHHO-CJIICACTBCHHBIC CBsA3HU MCKOY HCCIICAYCMbIMU
OHOJIOrMYECKUMHU O6T)€KT3.MI/I, mpoueccaMm W ABJIICHUAMU; OCJIATb
BBIBOJIbI M IIPOTHO3bI HA OCHOBAHHWHU ITOJTYUCHHBIX PE3YJIbTATOB,

COCTaBJATh I'CHOTHUIIMYCCKHUEC CXCMbl CKPCHIMBAHMWA JII pa3HbIX TUIIOB
HaCJICAOBaHUA MPHU3HAKOB Yy OPraHM3MOB, COCTABJIATL CXEMbI IIECPEHOCA

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

YMeHue ycTaHaBIMBAaTh B3aUMOCBSI3M  MEXAY CTPOCHHEM H
(GyHKIUSMU: OpPraHOWJOB, KIETOK pa3HbIX TKaHEH, OpraHamMu U
CUCTEMAMH OPraHOB y pAaCTEHHH, JKMBOTHBIX U YEJIOBEKA; MEXAY
JTarnaMu OOMEHa BEILIECTB; ITallaMu KJIETOYHOTO IMKJIA M KU3HEHHBIX
LMKJIOB OPraHU3MOB; dTalaMi ’MOPUOHAIILHOTO Pa3BUTHS; TEHOTUIIOM
u ¢deHotunoM, ¢eHoTUrIoM U  (GaKTOpaMu Cpelbl OOUTaHMUS,
IpoLeccaMy  JBOJIIOLUM; JBWKYIIUMH CHJIAMH  aHTPOIIOTEHE3a;
KOMIIOHEHTaMHU DPA3JIMYHBIX AKOCUCTEM M IMPHUCIOCOOIEHUSIMU K HUM

OpraHu3MOB

YMeHue BBIIEATh CYIeCTBEHHBIC TPU3HAKY:

CTPOCHHUSI BUPYCOB, KIJIETOK MPOKAPUOT U DYKAPUOT; OJHOKIECTOUHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB, BHUJOB, OMOTEOIICHO30B, YKOCHCTEM U
Oouoctepsl; CTPOCHHUS OPraHoB U CHUCTEM OpPTraHOB PACTCHHI,
YKUBOTHBIX, Y€JIOBEKA; MPOIIECCOB KU3HEACITEIHPHOCTH, TPOTEKAFOIITIX

B OpraHusmax paCTeHHﬁ, XKXUBOTHBIX H YCJIOBCKA, OHOJIOrHYECKHX




mporieccoB: oOMeHa BemiecTB  (MeTabonu3M), HHpOpMAIUM U
MIpeBpaIleHHs] SHEPTUH, OpPOKEHUS, aBTOTPOPHOTr0 M TeTepoTpodHHOro
TUIIOB TNMTaHUs, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, MeHo3a,
raMeToreHesa, A3MOpHUOreHe3a, MOCTAIMOPHOHAIBHOIO  Pa3BUTHA,
Pa3MHOXKEHHUS, UHIUBUYaJbHOTO PAa3BUTUS OpraHu3Ma (OHTOIEHE3a),
B3aUMOJCUCTBUS T'€HOB, T€TEPO3UCA; JEUCTBUM HCKYCCTBEHHOI'O
oTOOpa,  CTAaOWIM3HMPYIOLIETr0,  JBIXKYIIEIO M Pa3pbIBAIOLIETO
€CTECTBEHHOI'0 O0TOOpa; aJJIONaTPUYECKOr0 M CHUMIATPUUYECKOTrO
BUZI000pa30BaHusl; BIUSHUS JBWKYIIMX CHJI 3BOJIIOIMU HA TeHO(POH]
MOTYJISIUM; TIPUCIIOCOOJICHHOCTH OPTraHU3MOB K cpejie OoOHuTaHus,
YyeperoBaHMsl HAIPABJICHUM 3BOJIIOLUM; KPYroBOpOTa BEILECTB MU

IIOTOKAa SHEPIUH B 9KOCUCTEMAX

ChopMUpOBaHHOCTb YMEHMS BBIIEIATH CYLIECTBEHHBbIE MPU3HAKU
BUPYCOB, KJETOK IIPOKapUOT M JYKapuoT, OJHOKJIECTOYHBIX H
MHOTOKJIETOYHBIX OPTaHU3MOB, BHUJOB, OMOT€OIIEHO30B U IKOCHUCTEM;
0COOEHHOCTH MPOLECCOB OOMEHA BEILECTB U IPEBpAILEHHs] SHEPIHH B
KJIeTKe, (DOTOCHHTE3a, IJIACTUYECKOI0 M SHEPreTH4YecKoro ooOmeHa,
XEMOCUHTE3a, MHTO3a, Meio3a, OIUIOJOTBOPEHMS, pa3BUTUS U
Pa3MHOXKEHHUS, UHIUBUYaJIbHOTO PAa3BUTHUS OpraHu3Ma (OHTOTEHE3a),
60pbOBI 32 CyLIECTBOBaHKE, ECTECTBEHHOI'O 0TOOPA, BUA000Pa30BaHMS,
IPUCIIOCOOJICHHOCTH OPraHu3MOB K cCpele OOuUTaHMs, BIHSHUS
KOMITOHEHTOB 3KOCHCTEM, aHTPOIIOI'€HHbBIX U3MEHEHUH B 3KOCHCTEMax
CBOEH MECTHOCTH, KPYrOBOPOTa BEIECTB M INPEBpAILLEHUS SHEPTUU B

ouochepe

VYmenue UCTIOJIb30BATh COOTBETCTBYIOIIHE apryMeEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJOTHIO M CHUMBOJMKY Ul JIOKa3aTelbCTBa
POJCTBAa OPraHU3MOB Pa3HBIX CHUCTEMATUYECKUX TPYIIL; B3aMMOCBS3U
OpPraHU3MOB W cpenbl OOWTAHMSA; EIWHCTBA YEIOBEYECKHX pac;
HE00XO0IMMOCTH 37I0pOBOTr0 00pa3a KHU3HU, COXPAHEHUs Pa3HOOOpa3us
BUJOB M HKOCHCTEM KaK YCIOBMSI COCYIIECTBOBAHHUS MPHPOJBI U

YCJI0BCUCCTBA

YMeHue KpUTHYECKH OIeHHBaTh HWHMOPMAILUI0 OHOJIOTHYECKOTO
CoJIepKaHUs; WHTEPHPETUPOBATH ITHUYECKUE ACIIEKTHI COBPEMEHHBIX
HCcCleIOBaHuH B onooruy, MEIUIIHE, OHMOTEXHOJIOTHH;
paccMaTpuBaTth riao6aabHBIE 9KOJIOTHYECKHE poOIIeMbI
COBpEMEHHOCTH, (HOPMUPOBATH MO OTHOIICHHUIO K HUM COOCTBEHHYIO

ITO3HIIHIO




INEPEYEHD 2JIEMEHTOB COIAEPKAHUA, IIPOBEPAEMBIX HA EI'D
1O BUOJIOI'MHA

Kon

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

buonorusa xax HayKa. ’KuBble cucTeMnl U X HN3YUCHHUEC

1.1

1.2

1.3

CoBpemeHnHass OuONOrHsl — KOMIUIEKCHAsh Hayka. buonormueckue Hayku U
u3ydyaemble UMM 1poOiembl. DyHIaMEHTaNbHbIC, MPHUKIAIHbIE U IMOHCKOBBIC
HAy4YHBIC UCCIICIOBAaHUS B OMOJIOTHH.

3HaueHue OwWoJOruM B (HOPMHUPOBAHWHM COBPEMEHHOW €CTECTBEHHO-HAYyYHOM
KapTuHbl Mmupa. [Ipodeccun, cBsizanHble ¢ Ouosiorueld. 3HaueHHe OUOJNOTHU B
MPAKTUYECKOW JESATENIbHOCTH YEJOBEKA: MEIULMHE, CEIbCKOM XO3SHCTBE,

IIPOMBIILIIEHHOCTH, OXPaHE IPUPOBI

XKuBble cuctembl Kak mpeamer u3ydeHus Ouonoruu. CBONCTBA HKUBBIX CHUCTEM:
€MHCTBO XMMHYECKOIO0 COCTaBa, JUCKPETHOCTh U IEJIOCTHOCTh, CIIOXKHOCTHh U
YHOPSIIOYCHHOCTh CTPYKTYPBHI, OTKPBITOCTb, CaMOOpPraHu3aIus,
CaMOBOCIPOU3BEAECHUE, PA3APAKUMOCTh, U3MEHUNBOCTb, POCT U Pa3BUTHE.

YPOBHU OpraHu3alMM >KUBBIX CUCTEM: MOJEKYJISIPHBIM, KJIETOUHbIN, TKAHEBBIM,
OpraHu3MEHHBIH, MOMYJISIUUOHHO-BUA0BO, AKOCUCTEMHBIN
(buoreoneHoTnyeckuii), OmochepHsid. Ilporeccrl, MPOUCXOASIINE B KUBBIX
cucremax. OCHOBHbIE TpU3HAKU XHUBOro. JKu3Hbp Kak (opma CyliecTBOBaHUS

MaTepuun

Mertoabl Ouonornyeckoi Hayku. HaOmioneHue, u3MepeHHE, 3KCIIEPUMEHT,
cucreMarusamnusa, weraaHanui. IloHsTme o0 3aBHCHMOIl ® HE3aBHUCHUMOH
nepemeHHol. [ImannpoBanue skcnepumenTa. [loctaHoBKa M mpoBepKa TMIIOTES.
HyneBast rumore3a. Ilonstue BbIOOpKM U €€ AOCTOBepHOCTb. Pa3zbpoc B
Ouosiornyeckux JaHHbIX. OIIEHKa JOCTOBEPHOCTH TIOJNYYEHHBIX PE3YyJIbTaTOB.
[IpynunHBEl HCKaXKEHUs PE3yJIbTAaTOB HKCIIEpUMEHTA. [IOHATHE CTAaTUCTUYECKOTO

TECTa

Knerka kak Ononorudeckas cucrema

2.1

Krnerka — cTpykTypHO-(QyHKIIMOHAIbHAS €QUHHIA XKUBOTO. McTopust oTKphITHS
kinetku. Pabotsr P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M.
[lnetinen, P. BupxoB). OCHOBHbIE NTOJIOKEHUSI COBPEMEHHOM KJIETOYHON TEOPHUHU.
MeTo b1 MOJIEKYIISIPHOM M KJIIETOUHOM OMOJIOrMH: MUKPOCKOIHS, XpoMmaTorpadus,
anexTpodopes, METO/T MEUYEHBIX aTOMOB, nuddepeHnmantbHoe

I_ICHTpI/I(I)yTI/IpOBaHI/Ie, KYJbTUBUPOBAHUC KIICTOK

2.2

XUMHUYECKUN COCTaB KIIETKU. Makpo-, MUKPO- U YJIBTPAMHKPO3JIEMEHTHI. Bona u

et POJIb KaK paCTBOPHUTCIIA, pCarcHTa, y4aCTucC B CTPYKTYPUPOBAHUU KIICTKH,




TEIUIOpETysaiui. MuHepaabHbIe BEIIECTBA KIETKH, WX OHOJIOTHYECKAs] POJb.
Posib kKaTHOHOB M aHMOHOB B KJIETKE.

buonoruueckue monumepsl. benku. AMHUHOKHCIOTHBIM COCTaB  OEJIKOB.
Crpykrypbl OenkoBoi Monekyibl. [lepBuunas cTpykTypa Oenika, MeNTHIHAS
CBA3b. BropuuHas, TpeTUuHas, 4YETBEPTUYHAs CTPYKTyphl. JleHaryparusi.
CaoiictBa 6enkoB. Knaccudukanus 6enxoB. buonornueckue QyHKIUN OSIKOB.
VYrneBonpl. MoHOcaxapupl, AUCAXapUAbl, OJIMTOCAXAPUAbl U IOJIHCAXAPUIBL.
OO6muit mnaH crpoeHuss U (U3MKO-XMMHYECKHE CBOWCTBAa  YIJIEBOJIOB.
buonorudeckue GyHKIIUU YTIIEBOIOB.

Jlumuasl. T'unpodunbHo-runpodoOHbIe cBolicTBa. Kiaccupukanus JIUOuaos.
Tpurnuuepunsl, ¢ochonunuasl, BOCKH, cTepouabl. buomormyeckue QyHKUNUN
munuaoB. O0mre cBoiicTBa OMOIIOTMYECKUX MEMOpaH — TeKy4ecTbh, CIIOCOOHOCTD
K CaMO3aMBbIKaHUIO, TTOTYIIPOHUIIAEMOCTb.

HyxneunoBeie xucnorel. JIHK u PHK. Crpoenne HyKI€MHOBBIX KHCIIOT.
Hyxneoruasl. Ilpunnun xommiementapuoctu. [Ipasuno Yapradda. Ctpykrypa
JIHK — nBoiinas crnupais. Mectonaxoxaenue u ouonorndyeckue pynkunu JJHK.
Buael PHK. @yukunn PHK B knetke.

Crpoenue wmosekynsl AT®. Makpospruueckue cBsizu B Moliekyne ATO.
buonoruueckue pynkunn AT®. BocctaHOBIEHHBIE TEPEHOCUUKH, UX (DYHKIIUU B
kierke. CekBenuponanue JHK.

CrpykTypHast Ouoyiorusi: OHMOXMMHUYECKHE U OHOPU3UYECKHE HCCICAOBAHUS

COCTaBa M MPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOJIEKYJT

2.3

Tunsl  kiIeTok: JSykapuoTHUeckas M Ipokapuotuyeckas. CTpyKTypHO-
(GyHKIMOHATIBHBIE 00pa30BaHUS KIETKH.

Crpoenue mpokapuotudeckoil kineTku. Kinerounas creHka OakTepuil m apxeil.
OcoOeHHOCTH CTpOEHUsi reTepoTpoPHON M aBTOTPOPHOM MPOKAPUOTHUECKUX
KJIETOK. MecTo U pojib MPOKapHOT B OUOIIEHO3aX.

Crpoenre U (QyHKIMOHUPOBAHME SyKapUOTHUECKOM KieTku. [lnmazmarnyeckas
MeMmOpaHa (rutazmanemma). CTpyKTypa miaa3mMatudeckoir MmemOpanbl. TpaHcropT
BEUIECTB uepe3 IUIa3MaTHYecKyr0 MeMOpaHy: maccuBHbI  (auddysus,
obOneryéHHass nud@ysus), aKTUBHBIA (MEPBUYHBIA W BTOPUYHBIA aKTUBHBIN
tpancnopt). [lomynponunaemocts MemOpanbl. PaGoTta Harpuii-kaaueBoro
Hacoca. DHJOIMTO3: MUHOLUTO3, (haronuro3. Dk3ouuTo3. Kietoynas creHka.
Crpykrypa u GyHKIUU KIETOYHON CTEHKH pacTeHHI, rpruOoB.

Hurtommaszma. Iluto3ons. [utockener. [[BmkeHue unuroruiasMel. OpraHouabI
kIeTkd. OpHoMeMOpaHHBIE OPraHOW/bl KJIETKU: JHIOIIIa3MaTHUYECKas CeTh
(OIIC), anmapar 'onbmxu, IM30COMBI, UX CTpoeHUE U (YyHKUIUHU. B3anMocBs3b
OJTHOMEMOpaHHBIX OpPraHOUJIOB KJIETKU. CTpPOCHHE TPAHYJISPHOTO PETUKYTyMa.

Cunte3 pacTBOpuMBIX  OenkoB.CHHTE3 KJIETOUHBIX MemOpaH. [maakuit
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(arpaHynspHBI) SHIOIUIA3MAaTHUYECKUN peTHUKynyM. CekperopHas (yHKIUS
annapara [onbmku. TpaHcmopr BemecTB B KIETKE. Bakyoiln pacTUTENBHBIX
kietok. Kierounsiii cok. Typrop.

ITosryaBTOHOMHBIE OPraHOUIBI KJIETKU: MUTOXOHIPHUH, IUTACTUBL.

Crpoenne U (yHKIMM MUTOXOHApPUN M TuacTuj. llepBUuHBIC, BTOPHUYHBIC U
CIIO)KHBIE  TUIACTUABI  (POTOCHHTE3UPYIOIIUX  DYKAPHOT.  XJIOPOIUIACTEHI,
XPOMOIUIACTBI, JISMKOIUIACTHI BBICIIMX PACTEHU.

HememOpannble opranougsl kietkn CrpoeHue U  (yHKUMHM HeMeMOpaHHBIX
OpPraHouJIoB KJIETKH. PuOocoMbl. MukpoduiaaMeHTbl. MpleyHble  KIETKU.
MuxkpotpyOouku. Knerounslii meHtp. CTpoeHHE U JBHKEHHUE >KTYTUKOB H
pecHrueK. MUKpOTpyOOUKH LIUTOIIa3Mbl. LIeHTpHOIb.

Snpo. O6Gonouka sapa, XpOMaTHH, KapUOIUIa3Ma, SAPBIILIKHA, UX CTPOEHUE U
¢bynkuuu. SnepHblii OenmKOBBIA MaTpuKc. lIpocTpaHCTBEHHOE pPACHOJIOXKEHHE
XpOMOCOM B HHTEp(]a3HOM sizipe. benku xpomMaTnHa — THCTOHBI.

Knerounsle BxmodeHusa. CpaBHUTENbHAs XapaKTEPUCTHUKA KIETOK JYKApUOT

(pacTUTenbHOM, YKUBOTHOW, TPUOHOIN)

AccuMWISILIMSL U TUCCUMHIISALIMSA — JIB€ CTOPOHBI MeTabonu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPOMHBIM U TeTepOTPOHBIA. YUacTHEe KHCIOpOJa B OOMEHHBIX
mporeccax. JHEpreTHyeckoe oOecreyeHne KIeTku: mnpeBpamienue ATD B
oOMeHHBIX Tpoueccax. DepMEHTATUBHBIN XapakTep peaklUuil KJIETOYHOTO
Metabonu3ma. DepMeHThl, MX CTPOEHHE, CBONCTBA M MEXaHU3M JCHCTBHUS.
Kodepmentsl. Otnnunst GepMEHTOB OT HEOPraHUYECKUX KaTalu3aTopoB. benku-
aKTUBATOpPbl U OEJIKU-UHTMOUTOPBI. 3aBUCHMOCTh CKOPOCTH (€PMEHTATUBHBIX
peakiuii 0T pa3IuYHbIX PaKTOPOB.

IlepBUuHBII CHHTE3 OpraHMYECKHX BewlecTB B KieTke. PorocuHTe3. Poib
XJIOpOIUIacTOB B mporecce QorocuHTe3a. CpetoBas u  TeMHOBas  (asbl.
[IponykTuBHOCTE (QoTOCHHTE3a. BiusHue pa3nuyHbIX (aKTOPOB Ha CKOPOCTH
¢dorocunTe3a. 3HaueHue (HOTOCHHTE3A.

Xemocunres. PazHooOpas3ue opraHu3MOB-XEMOCHHTETUKOB: HUTPUDUIUPYIOLIUE
OakTepuu, >KeIe300aKTepuH, CepoOAKTEPUH, BOJOPOJHBIE OaKTepUU. 3HAYEHUE
XEMOCHHTE3A.

AHa’poOHbIe opraHu3Mbl. Bunel Opoxenus. IIpoaykTel OpoxeHHS M HX
UCIOJb30BAHUE YEJIOBEKOM. AHa’pOOHBIE MHKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHHU U BO30YIUTETN OOJIE3HEH.

AdpoOHBIE OpraHW3MBl. JTamnbl dHEpreTudeckoro oomeHa. [loaroroBuTenbHBIN
sTan. [ MKoiamu3 — 6eCKUCIOPOIHOE PACIIETIIICHNE TIFOKO3BI.

buonoruueckoe OkucCiIE€HHE, WM KIETOYHOE JbpIXaHue. Poib MHUTOXOHIpHUI B
nporueccax 6uonorndyeckoro okucienus. L{uknnueckue peakiuu. OKUCIUTEIHHOE

dbochopmmpoBanue. [IpenmymiecTBa adpoOHOrO MyTH OOMEHa BEIIECTB IEpe




aHa’poOHBIM. D(P(PEKTUBHOCTH FIHEPTETHUECKOTr0 0OMEeHa

2.5

Peakuuu matpuyHoro cuHTe3a. [IpuHIMO KOMIJIEMEHTAPHOCTH B pPEAKIIHIX
MaTPUYHOTO cuHTe3a. Peann3anus HacnencTBeHHON nHpopmarun. ['eneTnueckuit
KOJI, ero cpoucrBa. Tpanckpunuus — Marpuynelii cuHTe3 PHK. IlpunHiuns
TPAHCKPUIILIUU: KOMILJIEMEHTAPHOCTh, aHTHIAPAIIEIbHOCTh, ACUMMETPUYHOCTD.
Tpancnsauus u e€ sranbl. Yuactue tpancnoptHeix PHK B OmocuHTe3e Oenka.
VYcnoBust OuocunTe3a Oenka. KomupoBanwe amuHOKuCIOT. Ponp pubGocom B
O6uocuHTese Oenka.

Opranu3zaiiys reHomMa y mpoKapuoT U 3yKapuoT. Perymsius akTHUBHOCTH I'€HOB Y
npokapuot. ['unore3a onepona (P. XKako6, XK. Mano). Perynsamnus oOMeHHBIX
IIPOLIECCOB B KJIeTKe. KileTouHbIi roMeocTas.

Bupycsl — Hekierounsie (OpMBI KH3HH W OOIMratHeie mapasutsl. CTpoeHue
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaros.

BupycHbie 3a0oneBanus uenoBeka, >kUBOTHBIX, pactenuit. CIINI, COVID-19,

conraJiIbHbIC U MCIUITUHCKHUEC HpO6JI€MI)I

2.6

Knerounsnii mmkn, ero mnepuonbl W perymsius. HWurepdaza u  Mutos.
OcoOeHHOCTH TIPOIECCOB, MpOTEKamuX B UHTEepdasze. [loaroroBka KIETKH K
nenenuto.  IlpecuHrermueckuit  (HOCTMUTOTHYECKUI), CHHTETHYECKMH U
MIOCTCUHTETUYECKUH (IPEMUTOTUYECKUI) TepHObl HUHTEP(ha3bI.

Marpuunsiii  cunte3 [JHK — pemmmkanusa. Ilpuanunsr perumkanuu  JHK:
KOMIUIEMEHTAPHOCTb, ITOJIyKOHCEPBAaTUBHBIM CHHTE3, AHTHUIIAPAJUIEIBHOCTD.
Mexanusm permkanuu JJHK. Xpomocomsl. Ctpoenne xpomocom. Tenomepsl u
Tenomepasa. XPOMOCOMHBI HAa0Op KIETKH — KapHOTHM. JIMIUIOMAHBIA U
rarion bl - Habopbl XpoMocoM. ['omonornunsie Xpomocomsl. [lomoBeie
XPOMOCOMBI.

Jlenenue kieTkn — MuTo3. CTaguu MHUTO3a M NPOUCXOIAIINE B HUX IPOLIECCHI.
Tunsl mMuTo3a. KapuoknnHes u nuroknHes. buonornueckoe 3HadeHHE MHTO3a.
Perynsmus mutotnyeckoro nukia kiuetku. [Iporpammupyemas kietouHas Tubenb
— amnomnTo3.

CDYHKI_II/IOHaJ'ILHaH TCHOMHMKA

3.1

OpraHI/ISM Kak OMOJIOTHYecKas CHCTeMa

OOHOKJIETOYHEIE, KOJIOHHUAIbHEIE, MHOTOKJIETOUHBIC OpraHu3Mbl u
MHOTOTKaHEBBIE OPTaHU3MBI.

@dopMBl Pa3MHOKEHHUS OPTaHW3MOB: Oecrojioe (BKJIKOYasi BETETaTUBHOE) U
mosoBoe. Buabr  O6ecmoioro  pa3MHOXKEHUS: TOYKOBAaHUE,  CIOPYJIISAIHA,
(dbparMeHTaIus, KIOHUPOBAHUE.

[TonoBoe pasmuosxenue. [lonoBeie kneTku, win ramersl. Meio3. Ctaauu menosa.

[ToBenenne xpomocoM B Mmeioze. KpoccnHrosep. buonornuecknii cMpIcit Meno3a
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1 TI0JIOBOTO Ipolecca. Melo3 1 €ro MeCTo B JKU3HEHHOM IUKJIE OPTaHU3MOB.
[IpenzaponpiieBoe paszBute. I'ameroreHe3 y XUBOTHBIX. llojioBBIE JKEE3BI.
OOpazoBanue u pa3BUTHE IMOJIOBBIX KiIEeTOK. CrepMaroreHe3 U OOTeHE3.
Crpoenue mnonoBbIX KiIeTOK. OMIOAOTBOpEHHE U SMOPHUOHAIBHOE pa3BHUTHE
KHUBOTHBIX. CITIOCOOBI OTUIOIOTBOPEHUS: HApYKHOE, BHYTpeHHEe. [lapTeHorenes.
WunuBunyanbHOEe pa3BUTHE OpraHu3smMoB (oHTorenes). Craauum 3MOpHOreHes3a
YKUBOTHBIX (Ha mpumMepe Jiarymkn). Jpoonenne. Tunsr qpodnenus. OcodeHHOCTH
IpoOJieHrsT MJIEKOMUTAIONIMX. 3apObIIIeBbIE JUCTKU (racTpyisauus). 3akiaaka
OpraHoB M TKaHEW W3 3apOJBIIIEBbIX JIMCTKOB. B3auMHOE BIIMSHUE 4YacTed
pa3BHBarOLIerocs 3apofplma (3MOpUOHANbHAs WHAYKIMA). 3akjiagka IUIaHa
CTPOEHMSI KMBOTHOIO KakK pe3yJbTaT HEPAPXUUYECKUX B3aUMOJCHCTBUN T'€HOB.
Bnusaue Ha »MOpHOHAIBHOE pPa3BUTHE PA3MUYHBIX (PAKTOPOB OKPYKAIOLICH
cpeapbl.

Poct u pa3utue xuBoTHBIX. [locTamMOpronansHbIil mepuo. [Ipsimoe u HenpsMoe
pazButue. Pa3Butume ¢ meramopdo3oM y O€ClO3BOHOYHBIX U TO3BOHOYHBIX
KUBOTHBIX. buoiiornueckoe 3Hau€HUE MPSMOTO U HENPSMOIO pPa3BUTHUA, HX
pacnpocTpaHeHue B mpupoje. Tumbl pocra XUBOTHbIX. DakTopsl perynsuuu
pocTta JKMBOTHBIX M denoBeka. CTaauM NOCTAIMOPHUOHAIBHOTO pa3BUTUA Y
YKUBOTHBIX U 4esioBeka. [lepuopl oHTOreHes3a yenoBeka.

Pasmuoxxenne wu pasButHe pacteHuid. ['ametoputr um cropodur. Meiio3 B
KU3HEHHOM IMKJIe pacteHuil. (OOpa3zoBaHue cmop B Tpolecce Meknosa.
I'amerorenes y pactenuil. OIUIOAOTBOPEHHE U Pa3BUTHE PACTUTENIBHBIX
OopraHu3MoB. /[BoiiHOe OIUIOIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. O6pazoBaHue U

Pa3BUTHEC CEMCHHU. MexaHu3MbI peryjiannuu OHTOTCHE3a Yy paCTeHI/Iﬁ N ) KUBOTHBIX

I/ICTOpI/IH CTAHOBJICHUA U  Pa3BUTUA T'CHCTHKU KaK HaAYyKH. OcHoBHBIC
TCHETHYCCKHE IIOHSATHS W CHUMBOJEL I OMOJIOTMYHBIE XPOMOCOMBI, AJIJICIIBbHBIC
I'CHbI, AJIbTCPHATUBHBLIC IIPU3HAKH, I[OMHHaHTHBIfI n peuecanHmﬁ IMPU3HAK,
roMO3uroTa, rerepo3urora, 4YucTasd JIMHHUA, l"I/I6pI/II[BI, T'CHOTMHII, (I)CHOTI/IH.
OcHoBHbBIE MCTOABI ICHCTHUKU! FH6pPII[OJ'IOFH‘I€CKPII>i, I_II/ITOJ'IOFI/ILIGCKI/II\/'I,

MOJIEKYJIIPHO-T€HETUYECKUI

Monorubpunnoe ckpemuBanue. [lepsblit 3akoH MeHens — 3aKoH eInHo00pa3us
rubpuioB mnepBoro rmnokosieHus. I[IpaBuno nomuHHpoBaHUs. BTopoll 3akoH
MeHgens — 3aKkOH paclIelyIeHHus NpPHU3HAKOB. [lUTomornueckne OCHOBBI
MOHOTHOPHUAHOTO CKpeluBaHus. [ umores3a 4MCTOTH raMerT.

AHanuzupyrouee ckpenuBaHue. IIpoMeXyTOUuHBIM XapakTep HaclIeOBaHMS.
Pacmiennenne npu3HakoB pU HEMTOJIHOM JTOMUHUPOBAHUH.

JurubpunHoe ckpemuBanue. TpeTuil 3akoH MeHzaenss — 3aKOH HE3aBUCHUMOTO

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




CKpEILIMBaHUS.
CueruienHoe HacienoBanue mnpusHakoB. Pabotst T. Moprana. CueruieHHoe
HAacJeA0BaHUE TE€HOB, HApPYIICHUE CLEIUICHHS MEXIy IeHaMu. XPOMOCOMHas
TEOPHS HACJIEICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OIPEAEICHUS I0JIa. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHblii U rereporameTHbld mnoi. ['eHernueckas
CTPYKTypa IIOJIOBBIX XpoMocoM. HacienoBaHue nNpHU3HAKOB, CLEIUIEHHBIX C
ITOJIOM.

l'enoTun kak uenoctHas cucrema. lInedoTponuss — MHOKECTBEHHOE JIEMCTBUE
reHa. MHOKECTBEHHBI auieiu3M. B3auMoOAElCTBUE HEAJUICIbHBIX T'EHOB.

Kommnnemenrapuocts. Onuctas. [lonumepus
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3.5

BzaumoneiicTBre reHOTHTIA M cpeabl TTpu popmupoBanuy peHoTHIA. MI3MEHUMBOCTH
Mpu3HaKkoB. KayecTBEeHHbIC M KOJWYECTBEHHbIC MpPHU3HAKW. BUbl M3MEHUMBOCTH:
HEHaCJIEACTBEHHAs: ¥ HacJIeACTBEHHAs.

Moudukarmonsast W3MCHYUBOCTb. Pomns cpenpl B (hopmupoBaHUH
MOIM(UKAITMOHHOW M3MEHYMBOCTH. HopMa peakiiny npr3Haka. BapuarmoHHbIA psijt
n BapuanmonHas kpuBas (B. Horanncen). CBoiicTBa MOIU(PHUKAIMOHHOM
M3MECHYMBOCTH.

I'enorunmyeckas n3MeHYUBOCTh. CBOMCTBA T'€HOTUIIMUCCKOM M3MEHYMBOCTU. BHIbI
TeHOTUIMYECKON N3MEHUNBOCTH: KOMOMHATHBHAS, MyTaI[HOHHASI.

KomOuHaTuBHAsT WM3MEHUMBOCTh. MeH03 ¥ TOJOBOM IPOIECC — OCHOBA
KOMOHMHATUBHOH M3MEHYUBOCTU. P0oIh KOMOMHATUBHON M3MEHUYMBOCTH B CO3JaHUU
TeHETHYECKOr0 pa3HooOpa3us B Mpe/iesiax OHOTO BUIA.

MyTanyroHHas U3MEHYMBOCTb. BHUIbI MyTallMii: TEHHBIE, XPOMOCOMHBIE, TEHOMHBIE.
CroHTaHHBIE W WMHIYLMPOBAaHHBbIE MYyTalUW. fIepHbIE M LUTOILUIA3MAaTHYECKUE
Mytaiuu. COMaTHYECKUE U TMOJIOBbIE MyTaltuy. [[prHuuHbl BOSHUKHOBEHUST MYTaIlHi.
MytareHsl ¥ WX BIMSHME HA OPraHU3MbL. 3aKOHOMEPHOCTH MYTAI[HOHHOTO
npoiiecca. 3aKOH TOMOJIOTHUYECKUX PsIIOB B HacleACTBeHHOU u3meHunBocTH (H.H.

BaBI/IJ'IOB). BHCHL[epHaSI U3MCHYHMBOCTHb U HACJICIACTBCHHOCTD

Kapuotun wuyenoBeka. MexayHaponHas mporpaMma HCCIEIOBaHUS T€HOMa
yernoBeka. MeToabl  HM3Yy4eHUMsT TE€HETUKU  YEJOBEKAa: TIE€HEaJOTMYeCKui,
OJIM3HETIOBBIH, [UTOTEHETUYECKHU, MOMYJISIUOHHO-CTATUCTUYECKHA,
MOJIEKYJIIPHO-TE€HETHYECKU . CoBpemMeHHOE onpeerIeHue TeHOTHIIA:
IOJJHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHKUE, B TOM YHUCIIE C IMOMOIIBIO
[MI[P-anamu3a.  HacnencrBenHsle  3a0oieBaHUsS  4eloBeKa. | €HHbIE U
XPOMOCOMHBIE 00se3Hu YEJI0BEKa. bonesnn c HACJIEICTBEHHOU
MPEIPACTIOI0KEHHOCThIO. 3HaYECHNE MEIUIIMHCKON TEHETUKH B MPEAOTBPAIICHUN

1 JICUCHHH I'eHEeTUYCCKHX 3a00eBanuii yeoBeka. CTBOJIOBBIE KIETKU
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JloMecTukalus U ceseKus. 3apoKAeHUE CENEeKINU U JoMecTUKauuu. Yuenue H.M.
BaBuioBa o LeHTpax NPOUCXOKIAECHUS U MHOrooOpasusi KyJIbTYpHBIX PACTEHUH.
Ponb cenexknuu B co3gaHuM COPTOB pacTEHUM U MOpoJ KUBOTHBIX. CopT, mopoza,
mTaMM. 3aKOH TOMOJIOTMYECKMX PsIOB B HAcleACTBEHHOM u3meHuumBocth H.U.
BasuiioBa, ero 3nauenue st CENEKIIMOHHON pabOThI.

Metoabl ceneKUMOHHOW paboThl. MCKycCTBEHHBI OTOOp: MAaccoBBIH U
WHIUBUYIbHBIH. Ortanel KOMOHWHAIIMOHHON CEJIEKIIUH. HcnorsiTanue
MPOU3BOJUTENCH MO MOTOMCTBY. OTOOp MO TEHOTHIY C IOMOIIBIO OLEHKU
(eHoTHNa MOTOMCTBA M OTOOP 1O TEHOTHUITY ¢ moMolIbio ananu3a JJHK.
HckyccTBEeHHBIN MyTareHe3 Kak MEeTOJI CeTeKIIMOHHOW paboThl. PaguanoHHbIN 1
XUMHUYECKUH MyTareHe3 Kak HWCTOYHMK MyTalud Yy KyJbTypHBIX (GopM
opranu3moB. Mcnonb3oBaHHE€ TEHOMHOIO PEJIAKTUPOBAHUS M METOJOB
pexomOuHaHTHBIX JIHK 11151 mosrydeHust HCXOAHOT0 MaTepraia Jilsl CeEeKIIHH.
[lonyuenne nomumuonnoB. BuytpuBuoBas rubpuauzanus. bnmskopoacTBeHHOE
CKpelMBaHue, WM UHOpuAMHT. HepoicTBeHHOE CKpelMBaHUE, WM ayTOPHIIMHT.
I'ereposuc u ero npuuunsl. Mcnonbs3oBanue rerepo3uca B cenekuuu. OtnanéHHas
ruopumaryst.  [IpeononeHne Oecrutoss MEXBUIOBBIX THOPWIOB. JlocTrkeHus

CEJICKLIMU PACTEHUI U YKHUBOTHBIX

3.7

4.1

OOBEKTHI, UCIIOIB3YyEMbIE B OMOTEXHOJIOTUH, — KJIETOUHBIE U TKAHEBBIE KYJIBTYPBI,
MHUKPOOPIaHU3MBbl, HUX  XapakTepUCTHKa. TpaguluOHHAas  OMOTEXHOJIOTUS:
xje0oneyeHre,  MOJyYEeHHE  KUCIOMOJIOYHBIX  IPOAYKTOB,  BUHOJENIHE.
Muxkpobuonorndeckuid cuHTe3. OOBEKTHI MHMKPOOHOJIOTUYECKUX TEXHOJOTHI.
[IponsBoncTeo Oenka, AMUHOKHCIIOT 51 BUTaMUHOB.VckyccTBEeHHOE
OILUIONOTBOpEHUE. PEKOHCTPYKIMA SAHNEKICTOK M KIOHUPOBAaHUE >KUBOTHBIX.
Merto TpaHCIUTaHTalUU SAEP KIETOK.

XpoMOCOMHass M Te€HHas WHXEHepus. VICKyCCTBEHHBII CHHTE3 TIe€Ha U
KoHCcTpynpoBanue pexkomOuHanTHbIX JIHK. JlocTmkeHus W TEpPCHEKTUBBHI
XpOMOCOMHOW M TEHHOM HWHXEHepUH. MenunuHcKkiue OHOTEXHOJIOTHH.

Hcnonbs30BaHHE CTBOJIOBBIX KJIETOK
Cucrema u MHOFOO6pa3I/Ie OpTraHU4Y€CKOro Mmupa

buonoruueckoe  pazHooOpa3ue  OpPraHU3MOB. CoBpemeHHast ~ cucTema
opranudeckoro wmwupa. I[lpuHiunel kmaccuukanuu opraHu3mMoB. (OCHOBHBIE
CHCTEMATHYECKHE TPYIIILI OPTaHU3MOB.

OcoOeHHOCTH CTPOCHHSI M IKU3HEACSITEIbHOCTH OJHOKJIETOYHBIX OPTraHHU3MOB.
bakTepuu, apxeu, oJHOKIIETOUHbIE TPUOBI, OJHOKIETOUHBIE BOJAOPOCIH, APYTue
HpOTI/ICTI)I. KOJ'IOHI/IaJ'II)HI)Ie OpFaHI/I3MLI. HBI/I)KGHI/IG OIHOKJICTOYHBIX OpFaHI/ISMOBZ
aME0OMTHOE, KTYTUKOBOE, PECHHYHOE. 3alliTa Y OJHOKJIETOYHBIX OPTaHU3MOB.

Pa3,[[pa)i(I/IMOCTB Y OAHOKJICTOYHBIX OPraHU3MOB. Takcucel
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MHorokJieTouHble pacTeHHs. B3anMOCBs3b YaCcTE€d MHOTOKJIETOYHOTO OPraHu3Ma.
Tkanu, opraHbl U CUCTEMbl OPTaHOB MHOTOKJIETOYHOrO0 opraHu3zma. Opranusm
Kak enuHoe 1enoe. TkaHum pacTeHuid. TuUNBl PacTUTENbHBIX TKaHEH:
oOpasoBarenibHas, IOKPOBHAas, MPOBOAAIIAS, OCHOBHAs, MEXaHHYECKasl.

OcobenHocty cTpoeHUs, PYHKIUN U PACIIONIOKECHUS TKAaHEH B OpraHax pacTeHUI

BereraruBHble 1 reHepaTUBHBIE OpraHbl pacTeHuil. yHKIMM OPraHOB U CUCTEM
opranoB. Kapkac pactenuil. J[BUKEHHE MHOTOKJIETOYHBIX PACTCHUI: TPONIU3MBbI U
Hactuu. llormomieHue BOABI, YIJIEKUCIOTO ra3a U MHUHEPAIbHBIX BEIIECTB
pactenusimu. [Ipixanue pactenuid. uddys3us ra3oB uepe3 NOBEPXHOCTh KIETKU.
TpancriopTHble cHUCTeMBbl pacTeHui. Beoinenenwe y pacreHuid. 3amura y
MHOTOKJIETOYHBIX pacteHuid. Kyrukyna. CpencrBa MacCUBHOM M XUMHUYECKOU
3amuThl. OUTOHIIHUIBI.

PazgpaxxumocTs M peryisiuus y OpraHusmMoB. PazapakumocTb W peryiasauus y

MHOTI'OKJICTOYHBIX paCTCHHﬁ. PocToBrIe BeliecTBa M UX 3HAYCHUE

MHoOrokieTrouHsle  XUBOTHbIE. B3auMMOCBs3b  4yacTe€ll  MHOTOKJIETOYHOI'O
opranusma. TKaHI/I, opradbl U CUCTCMblI OPraHOB MHOI'OKJICTOYHOI'O OpraHu3Mma.
Opranmsm kak enuHoe 1enoe. ['omeocras. Tkanu KUBOTHBIX W YeOBeKa. THUIIBI
KUBOTHBIX TKaHEH: SIUTENIUalbHas, COCIAUHMUTENIbHAs, MbIILIEYHAs, HEPBHAs.
OcoOenHoctu cTpoeHHs, (YHKIMA U pacHoNIOKEHUs TKaHEed B OpraHax

JKHBOTHBIX U YCIIOBCKaA

Opranbl U CUCTEMBI OPraHOB JKUBOTHBIX. DYHKIIMKU OPraHOB U CHUCTEM OPIaHOB.
Omopa Ttenma opranu3moB. CKeNneTbl OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX
KUBOTHBIX. HapyxHblli 1 BHYTpeHHMH ckeneT. CTpoeHHE U TUIIBI COEIWHEHUs
KOCTEM.

JIBU>kKeHHEe MHOTOKJIETOYHBIX KMBOTHBIX. [luTanme >kuBOTHBIX. [luTanue
IIO3BOHOYHbBIX XHUBOTHBIX. I[I)IX&HI/IG JKUBOTHEIX. KokHOE JAbIXaHHUC. )Ka6epHoe n
JIETOYHOE JIBIXaHUE.

JlpixaHue TMO3BOHOYHBIX JKUBOTHBIX. ODBOIIOIMOHHOE YCIOKHEHUE CTPOCHUS
JIETKUX ITO3BOHOYHBIX KMBOTHBIX. I[I)IX&TGHI)H&?[ cucTeMa 4ejioBeka. MexaHusm
BCHTUJIAIIUN JIETKNUX Yy OThl U MJICKOIMUTAIOIINUX. TpchnopT BCIICCTB Yy
opranu3moB. TpaHCHOPT BemIeCTB Yy KHBOTHBIX. KpoBeHOcHas cuctema u e€
opranbl.  KpoBeHocHas  cuctema  TO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpOBOOOpANICHMs. DBOJIOIMOHHBIC  YCIIOKHEHUS CTPOCHHSI KPOBEHOCHOM
CHUCTEMBI ITIO3BOHOYHBIX XHWBOTHBIX. BI)I)Ie.TIeHI/Ie Y OpraHu3MOB. BI)I)ICJ'IGHI/IG y
®UBOTHBIX. COKpaTUTeNbHbIE Bakyonu. Opransl BoieneHus. CBs3b OJIOCTH TeNa
C KPOBEHOCHOW W BBIICIUTENHHOM cHUCTEMaMH. BbigeneHrne y MO3BOHOYHBIX
JKNBOTHBIX. 3aIIII/ITa Y MHOT'OKJICTOYHBIX JKHWBOTHBIX. HOKpOBI)I n Hux

MIPOU3BOIHBIE.
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PaznpaxkxuMoCTh U perymsiust y Opranu3MoB. Pa3apaxumMocTs y OJJTHOKJIETOUYHBIX
opranm3moB. Takcuchl. Pa3gpaxxumMocTh W perynsiiius y MHOTOKJIETOYHBIX
pacteHuii. PocToBble BelecTBa U MX 3HAUCHHE.

HepBHas cucrtema u pedieKTOpHAs PEryyslus Y MHOTOKJICTOYHBIX JKABOTHBIX.
HepBHas cuctema u e€ oTaesnsl. DBOIIOIMOHHOE YCI0KHEHUE CTPOCHUS! HEPBHOM
CUCTEMBI y )KUBOTHBIX.

Pazpaborka anroputmMoB u mporpamMm s 3h(EKTHBHONW (PYHKIIMOHAILHON
AQHHOTAIlUM ~ TE€HOMOB,  TPAHCKPUIITOMOB,  HIPOTEOMOB,  METabOJIOMOB

MHUKPOOPIraHU3MOB, PACTEHUMN, JKUBOTHBIX U 4EJIOBEKA
OpraHu3Mm 4enoBeKa U €ro 310pOBbE

Opransl ¥ cuCTEMBI OPraHoOB uyenoBeka. OTAesnbl TOJOBHOIO MO3ra MO3BOHOYHBIX
KHUBOTHBIX. Pedmekc u peduekropHas ngyra. be3ycioBHble H  yCIOBHBIC
peduexcel. I'ymopanbHast peryisuus ¥ SHIOKPHUHHAs CUCTEMa JKUBOTHBIX M
yenoBeKa. JKene3bl SJHAOKPUHHOM CUCTEMBI U MX TOPMOHBI. JlelicTBUE TOPMOHOB.
B3anMoCBsI3p HEpPBHON W SHAOKPUHHOW cHcTeM. [ umnoranamo-runodu3apHas

cucrema. Pediekc u pednexropHas ayra. be3ycioBHbIE U YCIOBHBIC PEIICKCHI

5.2

5.3

3amuTa opraHuzMa ot Oosie3Hel. MIMMmyHHas cucrema yenoBeka. KierouHsiil u
TYMOPJIbHBIA MMMYHHTET. BpOXAEHHBIH, TPHOOPETEHHBIN CrenuprIecKuii
umMmyHuter. Teopus  KIOHalbHO-celeKTHMBHOro uMMyHuteta (I1.Dprmx,
®.M.bepuer, C.ToneraBa). BocnamurenbHble OTBETHl OpraHu3MoB. Poib

BpPOXXJIEHHOTO UMMYHHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUN

KpoBeHocHast cucrema u e€ opranbl. Cepjue, KpOBEHOCHbIE COCYIbl U KPOBb.

Kpyru xpoBooOparienus. Pabora cepana u e€ perynsuus
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Jpixanue yenoBeka. uddysus razoB yepes3 MoBepXHOCTh KIETKH. JlpixaTenpHas
cucTteMa delioBeka. JlpIxarenmpHas TMOBEPXHOCTb. Perynmsmust  JbpIXaHUs.

JIpIxareabHbIe 00BEMBI

5.5

5.6

HI/IIHGBapI/ITCJ'IBHaﬂ CHUCTEMaAa 4YCJIOBCKA. OTI[GJ'II)I IMUIICBAPUTCIBHOIO0 TpaKTa.
HI/IH_IeBapI/ITeJ'ILHI)Ie KCJIC3BbI. BHYTpI/IHOJ'IOCTHOG n BHYTPUKJICTOYHOC

MUIIeBapeHne
ITokpoBel m wux npousBoaHble. Opransl BblaeneHus. [louxu. CrpoeHue u
¢byHkmoHupoBanure HeppoHa. OunpTpanus, cekpenus 1 00paTHOE BCaChIBaHUE

KaK MEXaHU3MbI pabOThl OpraHoB BbleNeHus. OOpa3oBaHuEe MOYH Y YEJIOBEKa

5.7

HBI/I)KGHI/IG JelloBeKa: MbIIieuHas cucreMa. CKeleTHBIS MBIIINbLI X1 HUX pa60Ta.

CTpoeHHEe U TUITBI COEAMHEHUS KOCTEH

Teopus sBomtonnu. Pazsutre xu3Hu Ha 3emMie

6.1

OpomtormonHass  Teopuss Y.  JlapBuna. [Ipeamnoceiiku — BO3HUKHOBEHUS

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




JBmxymue cuiiel 3Boaouuu BUAoB 1o Y. JlapBuHy (BbICOKash MHTEHCHBHOCTb
pa3MHOXXEHHS OpraHM3MOB, HACIEACTBEHHas HW3MEHYMBOCTb, Oopbba 3a
CYLIECTBOBAHME, ECTECTBEHHBIN 1 UCKYCCTBEHHBIH 0TOOD).

Odopmnenne cunrernueckor teopuu sBomtonuu (CTD). HelitpansHas teopus
sBomtonMd. COBpEeMEHHasl 3BOJIIOIIMOHHAST OMOJIOTHA. 3HAYEHUE HBOJIIOIMOHHON

Teopuu B GOPMUPOBAHUN €CTECTBEHHO-HAYYHON KapTHHBI MUPA

6.2

[Tonmynsimust kak ayeMEHTapHas eauHuLa 3BOMOIUH. COBpPEMEHHBIE METObI
OLIEHKM TEHETUYECKOTO pa3sHOOOpasusi U CTPYKTyphl momyisiuuil. M3MeHenue
reHooHAa MOMYJSIMK KakK 3JIEMEHTapHOE SBOJIOIUOHHOE SIBICHUE. 3aKOH
reHeTudeckoro paHoBecus k. Xapau, B. BaiinOepra.

DOnemeHTapHbIe (AKTOPHl  (ABMIKYIIME CHJIBI) 3BOJIONWK. MyTallMOHHBIN
npouecc. KomOunatuBHast u3MeHuuBOCTb. Jlpeilp reHoB — ciydaiiHble
HEHANPaBIIEHHbIE HM3MEHEHUs 4YacToT ajulenedl B momymsnusx. Oddekr
OCHOBATEJIA. Murparuu. W3onsmus TIOTTYJISIIINIA: reorpaduyeckas
(mpoctpaHCcTBEHHas1), Oroaoruueckas (penpoayKTUBHAS).

EctectBennbiii  orOOp — HampaBiuAomuid  ¢GakTop dBomOnHH.  DOpMBI
€CTECTBEHHOTO  O0TOOpa: JABIDKYIIMN, CTAOMIM3HUPYIOUIUN, pa3pbIBAIOLIUI
(mu3pynTuBHbI). [TonoBoit oTOOp.

[TpucnocoOIeHHOCTh ~ OpPraHM3MOB  KaK  PE3yJlbTaT  MHUKPOIBOJIOLUH.
Bo3HukHOBeHHE  TpHUCIOCOONEHHH Yy  opraHu3moB.  ApomMopdosbl U
uanoanantanuu. [lpumepsl npucnocoOneHuil y opranu3MoB. OTHOCHUTEIHLHOCTD
MPUCIIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kputepunm U cTpykrypa. BumooOpa3oBaHue Kak —pe3ysbTar
MUKposBoJtoru. M3omsamus — kimrodeBoil (akrop BumooOpasoBanus. Ilytn u
CHOCOOBI BUJI000pa30BaHUS: aJIONaTPUIECKOe (reorpaduueckoe),
CUMIIaTPUYECKOE  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (TOJUILIIONAU3AINS,
rudpuansaiys). JJIMTenbHOCTh 3BOTIOIUOHHBIX TPOLECCOB.

MexaHu3mbl GOpMHUPOBAHUS OHOJIOTHYECKOTO pa3HOOOpa3usl.

Ponp sBOMIOLIMOHHON OMONIOTMM B pa3pabOTKe HAayyHBIX METOAOB COXPAHEHUS
O0nopazHooOpazusi. MUKpPOIBOMIONUA W KOIBOJIIOIUS TMAPA3UTOB M UX XO3SEB.
Mexanu3mbl pOPMHUPOBAHUS YCTOMYMBOCTU K aHTUOMOTHKAM U CIIOCOOBI OOpHOBI

C HeH

6.3

Metoapl u3ydeHUs: MakpoOdBOMIONWHU. [laneoHTOoNOrnYecKkne MeTOoAbl W3YdeHUS
sBoonmi. [lepexonubie Gopmbl 1 PUIIOTEHETHYECKHE PSABl OPTaHU3MOB.
buoreorpaduueckue meroanl n3yueHus 3Bomtoiuu. CpaBHenue Giiopsl U hayHb
MaTepUKOB M OCTpOBOB. broreorpaduueckue odmactu 3eminn. Buasi-sHaeMuku u
PEUKTHI.

3M6pI/IOJ'IOFI/ILICCKI/IC n CpaBHI/ITCJ'IBHO—MOp(I)OJIOFI/I‘{eCKI/IC MCTOAbl H3YUCHUA
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IBOJIIONMH. [ €HEeTHYeCKHe MEXaHW3Mbl SBOJIOIHMH OHTOTEHE3a M TOSIBICHUS
OBOJIIOIIMOHHBIX ~ HOBIIECTB. | 'OMOJIOTMYHBIE W  aQHAJIOTUYHBIC  OPTaHBI.
Pynmumentapapie  opraHbl M aTaBU3MBL.  MOJEKYJISIPHO-TCHETUYECKHUE,
OMOXMMHUYECKHE W  MaTeMaTHYECKHE  METOJAbl  HM3y4YCHHS  DBOJIOLHUU.
I'omonornunbie TeHbl. COBpEMEHHBIE METOABI MOCTPOCHUS (PUIOTCHETUYCCKUX
JIepEBBEB.

XPOMOCOMHBIE MYTaITUH U DBOJIOIHS TCHOMOB.

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

AnantuBHas paguanus. HepaBHOMEpHOCTh TEMITOB YBOJIIOIUN

Hayunble runore3bl MNpPOUCXOXKIEHHMS JKU3HM Ha 3emsie. AOuoreHes
naHcnepmus. JloHay4dHble NPEACTABICHUS O 3apOXKICHUU KU3HU (KPEALMOHU3M).
['unoTe3a MOCTOSHHOIO CaMO3apOXKIACHUS JKU3HU U €€ ONPOBEP)KEHUE ONBbITaMU
®. Pemu, JI. Cnammannanu, JI. Ilactepa. IlpoucxokieHwe >KU3HU U
acTpOoOHOJIOTHS.

OcHoBHbIE 3Tallbl HeOpraHudeckoi sBosouuu. IlnanerapHas (reosoruueckas)
IBOJIOLMUS. XUMHUYECKass SBOJIIOLUA. AOHOIeHHBIM CHHTE3 OpPraHUYeCKHUX
BemlectB u3 Heopranuuyeckux. Omeir C. Mumnepa u I'. FOpu. O6pa3zoBanue
nosmMepoB u3 MoHoMmepoB. KoauepBatHas runoreza A.M. Onapuna, runoresa
nepBuyHoro OymboHa JIx. XonjmeliHa, reHermveckas rumote3a [. Mémnepa.
Pu6osumsbr (T. Yek) u rumote3a «mupa PHK» VY. I'mnbepra. @opmupoBanue
MeMOpaH U BO3HUKHOBEHHE IPOTOKJIETKH.

Uctopus 3emnu u meroanl e€ uzyueHus. lckomaemple opraHMYecKue OCTaTKH.
I'eoxpononorust u e€ meronsl. OTHOCHUTENbHAs M a0CONIOTHAs T€OXPOHOJOTHSL.
I'eoxpoHosornueckas mkasua: 0HbI, Opbl, HEPUOBL, JTOXH.

HavanpHble sTansl opranuueckoil sBomonuu. IlosiBieHne U BONIONMS NEPBBIX
KJIETOK. OBomonus Merabonu3ma. BoO3HHMKHOBEHME TEpPBBIX 3KOCUCTEM.
CoBpemeHHbIE MUKPOOHBIE OMOIIIIEHKN KaK aHaJIoT IEpBbIX Ha 3emiie COOOIECTB.
Crpomaronutsl. [IpokapruoThl U 2yKapHOTBHI.

[Tpoucxoxaenue 3ykapuoT (cUMOHOreHe3). OBOJIOIHOHHOE MPOUCXOXKIECHHUE
BUpYycoB. llponcxoxkieHne MHOTOKJIETOUHBIX OpraHu3MoB. Bo3HUKHOBEHHE
OCHOBHBIX T'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tamlbl 3BOJIONMU BBICHIMX pacTeHHi. OCHOBHBIE apoMOp(O3bI
pactenuii. Bbeixon pacrenuii Ha cymy. IlosBneHue CHOpOBBIX pacTeHUN U
3aBoeBaHne MMM cymu. CemeHHble pacTeHus. [IpoucxoxaeHue IBETKOBBIX
pacTeHui.

OcHOBHBIE 3Tambl HBOMIONMU KUBOTHOTO Mupa. OCHOBHBIE apoMOp(ho3bl
KHUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX
tumnoB. [lepBrie XOproBbIe KUBOTHBIE. JKU3Hb B BOJIE. DBOJIOLUS TO3BOHOYHBIX.

[Tpoucxoxaenne ampuodbuit u pentunuii. [IpoucxoxaeHne MICKONHUTAIONIUX H
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ntun. [lpuanmn kmrodeBoro apomopdo3a. OcBoeHHE OECIO3BOHOYHBIMU H
[MO3BOHOYHBIMH JKUBOTHBIMU CYIIIH.

PazBuTue xu3HM Ha 3eMiie 110 3paM U NEepUoJaM: apxeH, IpoTepo30ii, Maneo3oiu,
Me30301, KaiHO30M. OOmas XapakTepUCTHKAa KIUMaTa H TEO0JOTHYECKUX
nporieccoB. [losiBIeHUE U paclBET XapaKTEPHBIX OPraHU3MOB. YTIe0o0pa3oBaHHE:
€ro YCJIOBHS U BIUSHUE HA Ta30BBIN COCTAB aTMOC]EPHI.

MaccoBble BBIMUPAaHUS — DKOJOTHYECKHE KpHU3UChl mponuioro. IlpuumHsl u
CIIEJICTBUSI MAcCOBBIX BbIMHpaHUN. COBpPEMEHHBIN HKOJIOTMYECKUN KPU3HC, €ro

0COOEHHOCTH

Paspgensl m 3amaum  anTpomonoruu. Mertoasl aHTpononoruu. (CTaHOBIEHHE
IIPEICTAaBICHUM O MPOUCXO0XKIEHUH YeoBeka. COBpeMEHHbIE HayYHbIE TEOPUU.
CxoncTBO uyenoBeka C KUBOTHbIMU. CHcTEMaTHUECKOE IOJIOKEHUE YeJIOBEKa.
CBugerenbcTBa  CXOJACTBA  YEJNOBEKA C  JKMBOTHBIMHU:  CPAaBHUTEJIBHO-
MOP(OJIOTHYECKHE, SMOPHOJIOTHYECKHE, (hU3HO0JIOTO-OMOXUMHUYECKHE,
noBeieHueckue. OTInYMs YeaoBeKa OT KUBOTHBIX. [IpAMOX0KIeHNE U KOMILIEKC
CBA3aHHBIX C HUM MPU3HAKOB. PazBuTHE rOJOBHOTO MO3ra U BTOPOIl CUTHAJIbHOMN
CUCTEMBI.

JBwxyne cuibl ((hakTopsl) aHTPOIOreHe3a: OHMOJOTUYECKHE, COIUAbHBIC.
CooTHotleHrne OMOIOTHYECKUX U COITUANIBHBIX (DAKTOPOB B aHTPOTIOTCHE3E.
OCHOBHbBIE CTaANN AaHTPOIIOreHEe3a. ABCTPATIONUTEKH — ABYHOTHE IPEIKH JIHOEH.
UYenoBek  ymenblii, IE€pBbIE  M3TOTOBJIEHUsS  Opyaud  Tpyha. Yenosek
MPSIMOXOJIAIIUMNA U TEpBBIA BBIXOA JroAeH 3a mpenensl Adpuku. YenoBek
reienb0epreckuii — oOui NpeoK HeaHAEepPTaTbCKOro 4YelloBeKa W YesloBeKa
pazymHOro. YenoBek HEaHIEPTAIBCKUM KaK BUJ JIIOJEH XOJIOAHOIO KIUMaTa.
UYenoBeKk pa3syMHBIII COBPEMEHHOIO THUIIA, JEHUCOBCKUH YEJIOBEK, OCBOCHHE
KOHTHMHEHTOB 3a IpeneiaamMu AQpuki.

DOBONIOIUS COBPEMEHHOI'O 4ejoBeKka. EcTecTBeHHBIH OTOOpP B HOMYJNSILMSIX
yenoBeka. MyTalMoHHBIA mporecc W noaumopdusm. [lomynsunoHHbIE BOJHBI,
npetid reHoB, Murpanusa u «3PpQPexT oCHOBATENS B MOMYJISAIUIX COBPEMEHHOTO
YEJI0BEKa.

Yenoseueckue pacel. [lonarne o pace. bosbmme pacel:  eBponeouaHas
(eBpaswmiickasi),  aBcTpajo-HerpougHas  (PKBATOpUANbHAS),  MOHTOJIOHMIHAS
(asmaTcko-aMepHuKaHCKasi). Bpems M myTu pacceneHus 4YeloBeKa IO IIJIAaHETE.
EnuncTtBO  wenoBeueckux pac.  HaydHas  HECOCTOSATENBHOCTH — pacHU3Ma.
[IpucnocoOneHHOCTs YelloBeKa K pa3HbIM YCIOBHUSM OKPYXKAalOUIeH Cpemsl.
Bnusiaue reorpaduyeckoit cpensl U apeiida TreHOB Ha Mopdoioruro U

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

OKOCUCTEMBI U MMpUucCymue MM 3aKOHOMCPHOCTHU
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7.2

Pazpnenbl u 3agaun sxosioruu. CBs3b HKOJIOTUU C IPYTUMU HAYKaMH.
Metoaer skosoruu. lloneBeie HaAOMIOACHUS. ODKCHEPUMEHTHI B  OKOJIOTHH:
NpUpPOAHbIE U JabopaTopHble. MoJenupoBaHHE B JKOJIOTUU. MOHUTOPUHT

OKPYIKaIOIIeH CPebl: TOKAIbHBIN, pErHOHAILHBIN U TJ100aIbHBIN

Okosorndyeckue (GakTopbl U 3aKOHOMEpHOCTH MX JeifctBusa. Kitaccuduxanus
9KOJIOTUYECKUX  (PAKTOpoB: alOuoTHyeckue, OUOTHUYECKHE, aHTPOIOIE€HHBIE.
OOme 3aKOHOMEpPHOCTH JCUCTBHS 3Kojorudeckux (akropo. IIpaBuio
muHumyma (K. Ilnpenrens, 0. JInOux). TonepaHTHOCTh. DBpUOHMOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

AbGuoTtndeckue daktopel. CBeT Kak sKojorudeckuii akrop. JlecTBue pasHbIX
YYaCTKOB COJIHEYHOTO CIEKTpa Ha OpraHM3Mbl. OKOJIOTMYECKUE TIPYIIIbI
pacTeHMil M JKMBOTHBIX MO OTHOUIEHHIO K cBeTy. CurHajnbpHas pojib CBETA.
doTonepruoausm.

Temmneparypa kak »skojoruueckuil Qaxrop. [lelicTBMe TemmepaTypbl Ha
opranusmsl. [1oMKunOTEpMHBIE 1 TOMOMOTEPMHBIE OpPraHU3MbI. DBPUTEPMHbBIE U
CTCHOTEPMHBIE OPTaHU3MBI.

Brnaxunocte kak skojorudeckuidt ¢axrtop. IlpucnocoGnenus pacteHui K
NoJIepKaHuio BoaHoro Oamanca. Kiaccudukanus pacTeHH 1O OTHOIICHHIO K
BoJie. [Ipucmocobaenns )KUBOTHBIX K H3MEHEHHIO BOJTHOTO PEKUMA.

Cpenpl oOuTaHMS OPraHM3MOB: BOJHAs, HA3e€MHO-BO3/YILIHAs, IOYBEHHas,
ryOMHHAs  MOJAINOYBEHHAs, BHYTpUOpraHu3MeHHas. DPU3NKO-XUMHUUYECKUE
OCOOEHHOCTH Cpell oOuTaHus OpraHu3moB. llpucnocobiieHuss OpraHu3MoB K
KU3HU B Pa3HBIX Cpe/ax.

buonoruueckue putmsl. BHenHNE 1 BHyTpeHHNE pUTMBL. CyTOUHBIE M TOAUYHBIE
putMbl. [IpucrnocoOaeHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHHUSIM YCIOBUH
AKU3HU.

XKuznennoie Gopmbl opranusmoB. [loHsTHE 0 XHU3HEHHON (opme. KU3HEHHbIE
(GbopMBI pacTeHMii: JepeBbs, KyCTapHUKH, KYCTapHUYKH, MHOTOJIETHHE TpPaBbI,
oJHOJeTHUE TpaBbl. JKuzHeHHbIE (POPMBI KUBOTHBIX: THAPOOHOHTHI, F€OOMOHTHI,
a’3poOnoHTBI. OCOOEHHOCTH CTPOEHMS U 00pa3a KU3HU.

buotuueckue daxtopbl. Bumbl OMOTHYECKHUX B3aUMOJICHCTBUNA: KOHKYPEHITHS,
XHUIIHUYECTBO, cUMOKMO3 U ero (opmel. [lapazutusm, xoomepauus, MyTyaausMm,
KOMMEHCAJIN3M (KBapTUPAHTCTBO, HaXJeOHUYECTBO). Herpoduueckue
B3auMoJeiicTBUs  (Tomuueckue, (Qopuueckue, (abpuueckue). 3HaUEHUE
OMOTHMYECKMX B3aUMOJICEHCTBUN Ui CYIIECTBOBAHHS OPraHU3MOB B Cpele

oOuTaHUs. HpI/IHI_II/IH KOHKYPCHTHOI'O UCKJIFOUCHUA
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cucremMa. Posib HEOTHOPOIHOCTH cpefibl, GU3NUECKUX OapbepoB U 0COOEHHOCTEH
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O0uoJIOTMU BUJOB B (POPMHUPOBAHUU MPOCTPAHCTBEHHOW CTPYKTYPHI HMOITYJISIUI.
OcHOBHbBIE MOKa3aTeNU NOMYJALHMU: YUCIEHHOCTb, IUIOTHOCTb, BO3pAacTHas U
II0JIOBAsi CTPYKTypa, pOXKIAEMOCTb, IIPUPOCT, TEMII POCTa, CMEPTHOCT,
MUTpaLys.

Okojorudeckas CTpykrypa mnonyiasiuuu. OIleHKa YHCIEHHOCTH IOIMYJIALHU.
JluHaMuKa nomyisuuu U e€ peryisiuus. buoTudeckui NmoTeHuuan MOIyJIsuu.
MognenupoBanue JuHaMMKM —nonyiasuud.  KpuBble  pocTta  YHCIIEHHOCTH
nonyinsiuuu. Kpuble BbDKMBaHMs. Perymsanus 4uMCIEHHOCTH NOMYJSALUN: POJb
(bakTOpOB, 3aBUCAIIMX M HE 3aBUCAIIMX OT IUIOTHOCTH. OKOJIOTUYECKHE
cTpateruu BUJOB (r- u K-cTparerun).

ITonsarue 06 sxosornyeckoil Huute Buaa. Mecrooburanue. MHOromepHast MoJi€ib
skosnornueckod Humu Jx.JM. XaruumHcoHa. Pa3Mepsl 5KOJIOrMYECKON HULIM.
[ToTrennmanpHas v peaIn30BaHHAsL HALLN.

Bun xak cucrema mnonynsuumid. Apeanbl BUIOB. BuIbl M HMX JKU3HEHHBIE
CTpaTerMu.  3aKOHOMEPHOCTM  IIOBEIEHUS WM  MUIPAUUd  JKUBOTHBIX.

buonornyeckue nHBa3zun JYKCPOAHBIX BUIOB

CooOmiectBa opranu3moB. buoreHo3 u ero crpykrypa. CBsizu Mexay
opranm3MamMu B OWOIlEHO3e. DKOcHCTeMa Kak OTKpeiTas cuctema (A.JDx.
Tencnu). OyHKIMOHAIBHBIE OJOKM OPraHU3MOB B 3KOCHCTEME: MPOAYIEHTHI,
KOHCYMEHTBI, peayueHTbl. Tpodudeckue ypoBHU. Tpoduyeckue Lemnu U CEeTH.
Abuotnyeckue 61moku sKocucteM. [louBbl U mibl B 3KocucTeMax. Kpyrosopor
BEIIIECTB U MTOTOK YHEPTUU B SKOCUCTEME.

OcHOBHBIE TIOKa3aTeM IKOCUCTEMBbI. buoMacca u mpoayKius. DKOJIOTHUECKUE
MIUPaMHUJIbI YUCEN, OMOMACCHI U DHEPTHH.

HanpaBneHnHble 3akOHOMEpPHBIE CMEHBI COOOIIEeCTB — cyKieccuu. [lepBuuHble U
BTOPUYHBIE CYKIIECCMM W WX TMPUYUHBL. AHTPOIIOT€HHBIE BO3JICHCTBUS HaA
cykneccun. KnmumakcHoe coobiiectBo. bropaznooOpasue u mojsHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpuponHbie 3KOCUCTEMBI. AHTPOINOT€HHBIE SKOCHUCTEMBI. ATPO’KOCHUCTEMA.
ArpotieHos. Paznuaust Mex 1y aHTpONOT€HHBIMU U IPUPOTHBIMHU YKOCUCTEMAMHU.
Ypboskocucrembl. OCHOBHbIE KOMIIOHEHTHI ypOoakocucteM. ['opoackas ¢iiopa u
¢dayna. CuHaHTpONU3alUs TOPOACKON (ayHbl. bronorudeckoe u x03sHUCTBEHHOE
3HAUEHUE arpodKOCHCTEM U YpOOIKOCHUCTEM. 3aKOHOMEPHOCTU (HOPMHUPOBAHUS
OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B SKOCUCTEMAX.

[TepeHoc sHepruM M BEHIECTB MEXKAY CMEKHBIMU 3KOCHCTEMaMU.Y CTOMYUBOCTh
OpraHu3MOB, TOMYJSIMUA M DKOCUCTEM B YCJIOBHUSIX €CTECTBEHHBIX U

AHTPONIOT€HHBIX BO3IECUCTBUN

buochepa — oOmennanerapHas o06omo4yka 3emiu, TA€ CYIIECTBYeT WIH
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cyliecTBoBasa ku3Hb. YueHue B.M. Bepuaackoro o Ouocdepe. Ob6nactu
o6uocdeps! u e€ coctas. KuBoe BeriecTBo 6rochepsl U ero pyHKIUH.
3akoHOMEpHOCTH cymiecTBoBaHus Ouocdepsl. OcobeHHOcTH Ouochepsl Kak
riobanpHOM  dKOocucTeMbl. JluHamuyeckoe  paBHOBecue B Ouocdepe.
KpyroBopotsl BemiectB M OHOr€OXMMHUYECKHE LMKl (yriepoja, asoTa).
PurmuunOCTS siBCHMIT B Onochepe.

3onanbHOCTh OMocheprl. [lonarne o 6uome. OCHOBHBIE OMOMBI CYIIH: TYHAPA,
XBOMHBIE Jleca, CMELIAaHHbIE W IIMPOKOJUCTBEHHBIE Jieca, CTENH, CaBaHHBI,
MyCTBIHU, TPOMHYECKHE Jieca, BBICOKOTOpPbs. Kimmar, pacTUTenbHBIA U
KUBOTHBIA MHp OMOMOB CYIIIH.

Crtpykrypa U (pyHKLHS KUBBIX CHUCTEM, OLEHKAa UX PECypCHOro MOTEHIHMAaIa U
o6uochepHbIX QyHKIUN

DKOJOTHYecKre KpU3UChl U UX MpUYMHBL. Bo3jaelicTBue yenoBeka Ha 6uocdepy.
3arpsi3HeHUe BO3AYIIHOM cpenbl. OXpaHa Bo3Ayxa. 3arpsi3HEHHE BOJIHOM CPEJibl.
Oxpana BoaHbIX pecypcoB. Paspymenne mousbl. OxpaHa OYBEHHBIX PECYPCOB.
N3menenue knumara.

AHTpPONIOT€HHOE BO3JEHCTBUE HA PACTUTENbHBIM M JKUBOTHBIA Mup. OxpaHa
PaCTHTEIHLHOTO W JKUBOTHOTO Mupa. OCHOBHBIC NMPUHIUIBI OXPAHBI MPHPOJIEL.
Kpacupie kamru. Ocobo oxpansiembie mpupoanbie teppuropun (OOIIT).
Boranmndeckue cazpl ¥ 300J0THYECKHE TAPKU.

OcHOBHbIE TPHUHIMIIBI YCTOMYMBOTO PA3BUTHUSI YEJIOBEUECTBA U TMPHUPOIBL.
PammonanbHOE  MPHUPONONONB30BaHUE W COXpPAaHEHHWE  OMOIIOTHYECKOTO

pazHooOpaszus 3emin
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