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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo yueOHOMY mpeamery "buonorus" (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 TOJIOKEHUH (enepaibHO paboyeil 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
MPU3BaHBl OOCCIECYUTHh MPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIUM, CPEIHUM
o01mMM, cpeHUM MpodeCcCHOHANTBHBIM U BBICIIUM OOpa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JIOJDKEH OBITh OPHEHTHPOBAH Ha
MPUOPUTETHOE PEIICHHE O0pPa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIINX
3a/1a4, CBSI3aHHBIX C TpodopuUeHTAIMEd OO0ydYaroUUXCsi U CTUMYJIHPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTM HAy4HOI'O 3HAHUA, CBA3aHHOIO ¢ OMOJOTHEH,
MEJIULIMHOM, 9KOJIOTUEN, TICUXOJIOTUEN, CIIOPTOM HIIM BOEHHBIM JEJIOM.

[Iporpamma no ydebnomy mpeamety "buonorus" naér npeacraBieHUE O
Heau M 3ajadax HM3ydeHus ydyeOHoro mnpenmera «buonorus» Ha yriayOnéHHOM
YpOBHE, onpeaesisieT o0si3aTesibHOe (MHBAPUAHTHOE) MIPEAMETHOE COAEpKaHue, €ro
CTPYKTYpUpPOBAaHHME [0 pa3fenaM H TeMaM, paclpeleleHue Mo Kiaccawm,
PEKOMEHIyeT TMOCIEA0BATeIbHOCTh HM3Y4YeHHs YYEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tmpolecca,
BO3pPACTHBIX OCOOEHHOCTe oOyuwatomuxcsi. B mnporpamme 1o Ouonoruu
peanu3oBaH MPUHIUIT TPEEMCTBEHHOCTH C M3y4YEHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero  oOpa3oBaHusi, Oyaromaps 4YeMy  IPOCMATPUBACTCS
HAMpaBJICHHOCTh HA  MOCJIEAYIONMIee pa3BUTHE  OMOJOTUYECKUX  3HAHUH,
OpPUEHTUPOBAHHBIX Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEACTAaBICHUNA O 370pOBOM 00pasze >KU3HHU, Ha
BOCIHUTaHUE OEpPEKHOrO0 OTHOIICHUS K OKpyKalollel mnpupoaHou cpeae. B
mporpaMme Mo OMOJIOTMM TakKe IMOKa3aHbl BO3MOXHOCTH YYEOHOro mpeaMera
«buonorusiy B peammzaruu  TpedboBanuii PI'OC COO k mIaHUPYEMBIM
JUYHOCTHBIM, METANpPEJIMETHBIM U TPEAMETHBIM pe3yJibTaTaM OOy4YeHHUS U B
GbOopMUPOBAaHUM OCHOBHBIX BHJIOB Yy4e€OHO-IO3HABATEIILHOM  JEATEIbHOCTU
oOyJaromuxcss MO OCBOCHHMIO COACpX aHHUS OHOJIOTHYECKOro oOpa3oBaHUs Ha
YpOBHE cpeaHero o01iero oopa3oBaHus.

VYuebnsiii npenmer «buonorus» Ha ypoBHE cpemHero oOmiero oopa3zoBaHus
3aBepiiaeT OMOJIOTMYECKOEe O00pa3oBaHME B IIKOJE MW OpPUEHTHUPOBAH Ha



pacimiMpeHre U yriayOsjeHue 3HaHWM OOYyYaroIIMXCs O KMBOM MPUPOJE, OCHOBAaX
MOJIEKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, SMOPUOJIOTUH W OMOJIOTUM Pa3BUTHA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOTIOLUOHHOIO YYEHUS U DKOJIOTUH.

N3yuyenue yudeOHoro mpeamera «buonorus» Ha YIriIyOJIEHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIUXCSA K IMOCIEAYIOIIEMY IOJYyYEHUIO
Ouosiornyeckoro  oOpa3oBaHUsT B  By3aX M OpraHM3alUsIX  CpPEIHEro
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAEpKAHMSI COCTABIISIET CUCTEMA
OMOJOTUYECKUX  3HAHUM, TMOJYYEHHBIX TPU HU3YYEHUH  OOYyYaIOIUMHUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX pa3/eloB OMOJIOTMM HA YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TOJy4aroT pa3BuTue. Tak,
pacimimpeHbl U yriayOJaeHbl OMOJIOTUYECKHE 3HAHUSA O PACTCHMSIX, XHUBOTHBIX,
rpubax, OakTepusax, OpraHU3ME YEJOBEKa, OOIIMWX 3aKOHOMEPHOCTSAX JKU3HH,
JIOTIOJIHUTEIBHO BKIJIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U MTOMCKOBOTO
XapakTepa, KOTOpble MOXHO HCIOJb30BaTh KaK OPUEHTUPBI AJI MOCIETYIOIIErO
BbIOOpa mpodeccuu. Bo3MokHa Takxke HMHTErpanus OMOJIOTMYECKUX 3HAHUHA C
COOTBETCTBYIOIIMMHU 3HAHUAMHU, IMOJYYCHHBIMH OOYUYAIOUTUMUCS TpPHU H3yYCHUH
(bU3UKY, XUMUH, reorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmbl 1o ydyeOHOMYy mnpeamery "buosorus" oTpaxaer
CUCTEMHO-YPOBHEBBIH U 53BOJIOLUMOHHBIN MOAXOABl K HW3YYEHHUIO OHOJIOTHU.
CornacHo UM, U3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHUYECKOro Mrupa Ha 3emiie,
COXpaHEHHUs1 OMOJOrMYecKoro paszHooOpaszus miaHeTsl. Tak, B 10 kiacce
U3y4aloTCsl OCHOBBI MOJIEKYJISIPHOM M KJIETOYHON OWOJIOrMH, SMOpPHOJIOTUU U
OMOJIOTMM Pa3BUTHUS, TEHETHUKU M CEJIEKIUH, OMOTEXHOJOTMH U CHUHTETUYECKOU
OMOJIOrMHY, aKTyalU3UPYIOTCS 3HAHMS OOy4yarlIMuXcs MO0 OOTaHUKE, 300JI0THUH,
aHatoMuu, (usmonoruu uenoBeka. B 11 kiacce wu3yyarTCs 3BOJIIOLMOHHOE
y4eHHE, OCHOBBI KOJIOTHH U yUYeHHUE 0 Ouocdepe.

VYuebnsiii mnpeamer  «buornorus» mpu3zBaH  00€CNEUUTh  OCBOCHUE
00yJaroIUMHUCS OMOJIOTUYECKUX TEOPUH M 3aKOHOB, M1, MPUHITUIIOB U TPABUJ,
JIEkKAIMX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHUHBI MUPA, 3HAHUH O
CTPOEHUH, MHOT00o0pa3MM M OCOOCHHOCTSAX KJIETKH, OpraHu3Ma, IOy,
OMOLIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTH)KEHHUSAX, COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOTrMYecKUX 3HaHUM. J{is
pa3BUTHS M TOAJEPKaHUS HMHTEepeca OOydarolMxXcs K OHOJIOTMH Hapsay co
3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOIO0 MaTepuaa B COAEPKaHUM MPOrPaMMBbl
no OHMOJIOrMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHMS M PAa3BUTHS
TOM uiau MHOW oOjacTu OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
YU€HBIX B PEIIEHUE BAXKHEUIINX OMOJOTHYECKUX U IKOJIOTUYECKUX MTPOOIIEM.



Lenb n3yuenus yueOHnoro npenmera «buonorus» Ha yriyOaEéHHOM YpOBHE —
OBIIAJICHUE  OOYYalOUIMMHCS  3HAHUSAMHU O  CTPYKTYpPHO-(PYHKIIMOHATHHOMN
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO0 paHra M MNPUOOPETEHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHUU MHTEpECA K ONPEAEsIEHHON obnactu
npo(eCCUOHATIBHON JESITENIbHOCTH, CBSI3aHHOW C OuoJjiorueil, miam K BbIOOpPY
y4eOHOT0 3aBeICHUSA I MIPOIOJIKEHHSI OMOIOTUYECKOTO 00pa30BaHusI.

JlocTikeHne 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yri1yOIEHHOM YPOBHE 00€CIIEUMBAETCS PELIEHUEM CIEAYIOUINX 33]1a4:

OCBOEHHUE OOYYAIOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUM: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSX, KOHLUENIUAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IpaBuiax, COCTABISAIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MHUPA; O
CTPOCHUH, MHOTO00pa3uM M OCOOEHHOCTAX OHOJIOTMYECKUX CHCTEM (KIIETKa,
OpraHu3M, MONyJsus, BUA, OMOreo1eHo3, ouocdepa); 0 BbIIAIOLUUXCS OTKPBITUIX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAKOMJIEHUE OOYy4YaloIIMXCd C METOJAMH IIO3HAHMS JKUBOW MPHUPOIBIL:
UCCJIEIOBATEIbCKUMU  METOJlaMU  OMOJIOTMUECKMX HayK (MOJIEKYJISIpHOU U
KJIETOYHOM OMOJIOTUH, SMOPHOJIOTMM U OHOJOTUM pa3BUTHUS, TE€HETUKU U
CEeJIEKIIMM, OWOTEXHOJOTUM U CHUHTETHYECKOM OHOJIOTHMH, MAaJIEOHTOJIOTHUH,
HKOJIOTUM);  METOJIaMH  CaMOCTOSITEJIBHOTO  IPOBEAEHUS  OMOJOTHYECKHX
UCCIEeNOBaHUM B JjabopaTopun W B mOpuponae (HaONIOAEHHE, WU3MEpPEHHUeE,
HKCIIEPUMEHT, MOJIETMPOBAHUE);

OBJIaZIcHUE OOYyYalOIUMUCS  YMEHHUSIMHU: CaMOCTOSATEIbHO  HAXOJUTH,
aHaJIM3UPOBaTh M HCIIOJIB30BATh OMOJIOIMUYECKYI0 HH(OpPMAIMIO; I0JIb30BAThCS
OMOJIOTUYECKONW TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM M  COLMAIbHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npoOjemMaMu 4YeJOBEYECTBA; OLICHMBATh IOCIEACTBUS CBOEH NEATEIbHOCTH 10
OTHOILIIEHUIO K OKpY)Karolled NpUpOAHOM cpene, COOCTBEHHOMY 3/10pOBBIO U
3I0POBBIO  OKPY)KAIOIIMUX  JIIOJICH; OOOCHOBBIBAaTH W COOMIOJATH  MEPBI
npoPHIaKTUKA MH(EKIIMOHHBIX 3a00J€BaHUl, NPAaBUIIa MOBEACHUS B MPUPOJE U
oOecrieueHus 6€30MacCHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B UPE3BBIYANHBIX
CUTyallUsIX ~TMPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIE HayYHbIE OTKPBITUS B 00J1aCTH OHOJIOTHUH;

pa3BuTHE Yy 00yUYaIOIIUXCSI HHTEJUIEKTYaIbHBIX U TBOPUYECKHX CIOCOOHOCTEM
B IMpollecCeé 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSAMH M COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTHM, PEIIAEMBIMU €10 MPOOJIeMaMH, METOJ0JIOruel
OMOJIOTMYECKOTO UCCJIEI0BAHMS, IIPOBEICHHUS AKCIIEPUMEHTAIBHBIX
UCCIIEIOBAaHUM, pelIeHus: OMOJIOrMYeCKUX 3a/1a4, MOACIUPOBAHUS OMOJOTHYECKIX
00BEKTOB U MPOIIECCOB;



BOCITUTaHUE y 00YYaIOMUXCs IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOC B
IIEJIOM M K OTJICTBHBIM €€ 00BbEKTaM U SIBJICHUSM; (OPMHUPOBAHUE IKOJIOTUUECKOH,
TEHETUYECKOM TPaMOTHOCTH, OOIINEH KyJIbTypbl TIOBEICHUS B TPUPOJIE;
MHTErPallii €CTECTBEHHO-HAYYHbBIX 3HAHUN;

npuoOpeTeHrne  OOy4YaloIIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
MIPUPOOIIOIL30BaHNN (COOJIO/ICHNE TIPAaBWJI TOBEICHUS B TPHUPOJIE, OXPAHBI
BUJIOB, DKOCUCTEM, OUocheprl), COXpaHEHUU COOCTBEHHOTO 3JI0POBBS U 37I0POBbSI
OKpYXKalOIUX  Jrojied  (coOmromeHuss Mep NporIakTuku — 3a0o0JieBaHUH,
oOecrieueHne 0€30MacCHOCTH KU3HENEATENbHOCTH B YPE3BBIUAMHBIX CUTYaIUsAX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJOrMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM KU3HU;

CO37JaHMEe  YCIOBUH  JUIsi  OCO3HAHHOTO  BBIOOpAa  OOYYaAIOIIUMHUCS
WHIUBUTyaJIbHON oOpazoBarenbHON TPaeKTOPUH, CIOCOOCTBYIOIIEH
NocJIeyIoeMy Tpo(ecCHOHaTFHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHIUBUTYyIbHBIMUA HHTEPECAMH M IIOTPEOHOCTSIMHU PETHOHA.

OO111ee YnCI0 YacoB, OTBEICHHBIX HA M3y4YEeHHE OMOJIOTMU Ha yriayOJeHHOM
YpOBHE CpeaHero odiero oopazoBanusi, coctapisier 204 yaca: B 10 kiacce — 102
yaca (3 4aca B Heneno), B 11 kiacce — 102 yaca (3 yaca B Hezelo).

OT60p opraHu3aroOHHBIX (HOPM, METOJOB U CPEJICTB OOyUYCHHS OHOJIOTHU
OCYIIECTBIISETCSA ¢ YYETOM CHEIU(UKU €ro COJep)KaHWS W HAMpaBJICHHOCTH Ha
MPOJIOJDKEHNE  OMOJIOTHYECKOTO 00pa3oBaHMs B OpraHM3AIUAX  CPEIHETO
po(eCCUOHANIBHOTO U BBICIIETO 00pa30BaHUS.

O0s13aTeIBbHBIM YCIIOBUEM MPU O0YYCHUH OMOJIOTHH HA YIITyOJEHHOM YPOBHE
SBJIIETCS] TIPOBEJICHHWE JTA0OPATOPHBIX M MpPAaKTHUYECKUX paboT. Takxke ydactue
OOy4JaroIMXcs B BBIMTOJTHCHUH TMPOSKTHBIX M YYEOHO-MCCIIEIOBATEIHLCKUX PaldoT,
TEMaTHKa KOTOPBIX OMPEICIASTCS ydYUTEJIEeM Ha OCHOBE HMCIOIIHUXCS
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUHM.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

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

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHass Ouosiorusi — KOMIUIeKCHasi Hayka. Kpartkas uctopusi pa3BUTHS
Ouosiornu.  buonornueckue HaykKM U U3y4aeMble HUMH  IPOOJIEMBI.
OyHIaMEHTAIbHbIC, TPUKIAJHBIE KM TMOUCKOBBIE HAyYHBIE HCCIECIOBAaHUS B
OMOJIOTHH.

3HadeHre OMoJoruu B (POPMUPOBAHUHU COBPEMEHHOM €CTECTBEHHO-HAyYHOU
kaptuabl mupa. IIpodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHHE OMOJIOTHUU B
MPAKTUYECKOM JEATCIBHOCTA YEJIOBEKA: MEIULMHE, CEIbCKOM XO3SIHCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJBI.

JlemoHcTpanuu

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

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

Tema 2. 7KuBble cuCcTeMbI U UX H3Yy4Y€HHUE

JKuBble cucTteMbl Kak mpeaMer u3zydeHus: Ouonoruu. CBONCTBa >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTh W ILEJIOCTHOCTb,
CJIOKHOCTb M YIOPSAJIOYEHHOCTb CTPYKTYPBI, OTKPBITOCTb, CAMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTD, U3MEHYMBOCTD, POCT U PAa3BUTHE.

YpoBHM OpraHusany SKUBBIX CHCTEM: MOJEKYJIAPHBIM, KIETOYHBIN,
TKaHEBBIH, OPTaHU3MEHHBIMH, MOMYJISILIMOHHO-BUAOBOM, AKOCUCTEMHBIN
(Ouoreouenotuueckuit), oOuochepuniii. Ilpoueccel, Hpoucxonsdiue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KKMBOro. JKWM3HB Kak (opMa CyIIecTBOBAHUS
Marepun. Hayku, n3yyaroire >KkMBbl€ CUCTEMBI HA Pa3HBIX YPOBHIX OPraHU3ALNU.

N3yuenne >kuBBIX cucTteM. Meroasl Ouosiorndeckoi Hayku. HaOmronenwue,
M3MEpPEHME, SKCIIEPUMEHT, CUCTEMATU3alvs, MeTaaHanu3. [loHaTue o 3aBUCUMON U
He3aBUCUMOM TniepeMeHHOU. llnaHupoBanme skcnepumenta. IloctaHoBka u
npoBepka rumnote3. HyneBas rumote3a. [lorsTie BBIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouosormueckux gaHHbIX. OTIEHKa JOCTOBEPHOCTH MMOITYYEHHBIX
pe3ynbTaTtoB. [IpuumHBI HCKaX€HUSA Ppe3yJIbTATOB JSKcrnepuMeHTa. llonarue
CTaTUCTUYECKOTO TECTAa.

JemoHcTpanuu



Tabmunpt u cxembl: «OCHOBHBIE TPU3HAKU >KU3HWY», «buonoruueckue
cucteMbl», «CBOHCTBa KUBOM MaTepun», «YPOBHU OpraHU3alUHU KUBOU
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusmay», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUS )KUBOU TTPUPOJIBI».

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

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IMYHBIX METONOB TpPH
W3YUYEHUH JKUBBIX CHCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUHULIA KuBoro. KMcropus
oTkpbITus Kietku. Paboter P. I'yka, A. Jleenryka. Knetounas teopus (T. IlIBanH,
M. Ilneitnen, P. BupxoB). OCHOBHbBIC MOJIOKEHUS COBPEMEHHOW KJIETOUYHOU
TEOPUHU.

MeTtoapl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIUS,
xpoMarorpadusi, 31eKTpodope3, METoI MEYEHBIX aTOMOB, AU(EepeHInanbHOE
LHEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢uxcuposannvix
Kaemox. DIEKTpOHHass MUKpockonus. Kongokanvnas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpanun

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

Tabmuibl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HcTopus pa3BUTHA METOLOB MUKPOCKOIIUI.

OOopynioBaHuEe: CBETOBOM MHMKPOCKOI, MHKpPOIpEnaparbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckass padora «M3yueHue MeETONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, saekrtpodopes, auddepeHmaIbHoe EHTPUGYTUPOBAHUE,
IT11P)».

Tema 4. Xumuueckasi OpraHu3anms KJICTKH

XUMHUUYECKHM COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMUKPOIIIEMEHTHI.
Bozma m e€ posb Kak pacTBOPHUTENA, pEareHra, yd4acTue B CTPYKTYpPUPOBaHUU
KJIETKH, TEIUIOperyysiunu. MuHepaabHble BEIIeCTBa KJIETKH, MX OMOJIOTHYecKas
pob. Posib KAaTHOHOB ¥ AHMOHOB B KJIETKE.

Opranuyeckne BelIECTBA KIETKHA. buonormyeckue mnonumepsl. benku.
AMUHOKHUCIIOTHBIA cocTaB 06enkoB. CTpyKTyphl OeiakoBoi Monekysbl. [lepBuunas
CTpyKTypa Oenka, HenTuaHas CBsA3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAS
cTpykTypsl. [lenatypamus. CpoiictBa OenkoB. Kiaccupukauus Oenkos.
buonornyeckue Qynkuun 0enkoB. Ipuonsi.



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

Jlununpr. M'mapodunbHO-THAPOGOOHBIE CBOMCTBa. Kitaccudukanys TUnuaoB.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1Me cBoWCTBa OMOJOTHYECKUX MEMOpPaH — TEKYUYECTh, CIIOCOOHOCTD K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnotel. JJHK u PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiiementapuoctu. IlpaBuiio Yapradda. Crpykrypa
JAHK — nBoiinas cnupans. MectoHaxoxaeHue u ouonornueckue ¢pynkmuu JJHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenue moisekynsl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkunun AT®. BoccTaHOBIEHHBIE IEPEHOCUMKU, UX (DYHKIIUH B
Kietke. [Jlpyeue wHyxneozuompugocgpamovr (HT®). CexenupoBanue JIHK.
Memoowvl cenomuxu, mpancKpunmoMuKuy, nPomeoMuKHu.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3UYECKUE HCCIIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHOW CTPYKTYphl OuOMOJeKyd. Moodenuposarnue
CMPYKmMypsl U QYHKYUl OUOMONEKVI U UX KOMNieKkco8. KomnvromepHulil ousaiin u
OpeanuyecKull cCunme3s OUOMOIEKY U UX HENPUPOOHBIX AHANO0208.

JleMoHCTpauumn

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

[narpammer:  «PacnpeneneHne XMMUYECKHX JJEMEHTOB B HEXUBOU
npupoe», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabnuuel u cxembl: «lleproguueckass TabMWIa XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MoOJIeKyJbl BOJb», «BemiectBa B coctaBe opraHuzmoBy, «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIeKYybl», «CTpoeHHEe MOJIEKYI
yrieBonoBy, «CTpoeHre MoyieKyn JHUnuaoBy», «HyKIEMHOBBIE KHUCIOTBI»,
«Ctpoenue Monekyasl ATOy.

OO0opynoBaHHEe: XUMUYECKAs TOCYAa U 000PYI0BaHKE.

JlaGopaTopHasi padora «O0HapyxeHUE OCJIIKOB C TOMOIIbIO Ka4€CTBEHHBIX
peaKIuii».

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

Tema 5. Crpoenne u QyHKIUM KJICTKH

Tumnbel KIETOK: 3yKapuoTHYecKas U Tmpokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.



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

Crpoenue U (GYHKIIMOHUPOBAHUE AYKapHUOTUYECKOU KJIETKHU.
[lnazmatuueckass wmemOpana (masmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpanbl. TpaHcOpT BELIECTB Yepe3 IIa3MaTUYECKyt0 MEMOpaHy: NacCHUBHBIN
(muddysus, obneruéunas auddys3us), aKTUBHBINA (NMEPBUYHBIA U BTOPUYHBIN
aKTUBHBIK TpaHcropT). Ilomymponunaemocth meMOpanbl. PabGoTta HaTpuii-
KaJIMEBOI'O0 Hacoca. DHJOLMTO3: MUHOLMTO3, (harormTo3. Dk3omuTo3. Kierounas
creHka. CTpykTypa U QyHKIMH KIETOYHOW CTEHKU PACTEHHM, TprOOB.

[uromna3zma. [{urozomns. [lutockener. [Buxkenue nuroriambl. Opranou bl
kieTkdn. OnHOMeMOpaHHBIE OpraHoubl KIETKU: JHAOIUIa3MAaTHYeCKash CeTh
(OIIC), anmapar I'onpmxu, JTU30COMBI, UX CTPOCHHE U (PYHKIHMH. B3anuMocBs3b
OJTHOMEMOpaHHBIX OpPraHOUAOB KiIETKH. CTpOeHHE TpaHyJsIpHOTO PETUKYIyMa.
Mexanusm nanpasenenusi 6eakos ¢ IIIC. Cunte3 pacTBopuMbIX OenkoB. CHUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyisipHbIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekpetopHas QyHkuus anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancmopt
BEILECTB B KJIETKE. Bakyosn pacTuTenbHbIX KiIeToK. Kietounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJBI  KIJIETKM:  MHUTOXOHIPHH,  IUIACTHJBIL.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenue U (yHKIMU MHUTOXOHJpuM u miactun. [lepBuunsle,
BTOPUYHBIE U  CIIOXKHBIE  IIACTUABl  (OTOCHUHTE3UPYIOUIUX  JIYKApPHUOT.
XJIOpOIIACThI, XPOMOIIACTHI, JIEUKOIIACTHI BBICIIMX PACTEHUMN.

HememOpanHbie opraHonabl kiaeTku CTpoeHue W (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocomsl. Ilpomescymounvie Gunamenmol.
MukpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBbILIEUHbIE  KIIETKH.
Axmunogvle KOMNOHenmbl Hemblueunblx Kiemok. MukporpyOouku. Knetouynsrit
ueHtp. CrpoeHMe U JBUKEHUE KIYTUKOB W pecHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposamnmvie ¢ MUKpopuiameHmamu u
muxpompyodoukamu. Momopnvle 6enxu.

Anpo. OGonouka siipa, XpOMaTUH, KapHoIlia3Ma, SAPBIILIKH, UX CTPOCHHUE U
bynkuun. SnepHpiii O0enkoBbIH MaTpukc. IIpocTpaHCTBEHHOE pPaCHOIOKECHHE
XpOMOCOM B HWHTeppazHOM sifipe. Idyxpomamuu u cemepoxpomamui. benku
XpoMaTUHA — THUCTOHBI. /JluHamuka s0epHoU 060a0uKku 6 mumo3ze. floephbiil
Mpaxcnopm.

Kinierounble BkitoueHusi. CpaBHUTENIbHAS XapaKTEPUCTUKA KIETOK 3YKapUOT
(pacTUTENnBHOM, )KUBOTHOM, TPUOHON).

JdemMoHcTpanuu



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

Tabmuubr u cxembl: «CTpoeHUE DYKApUOTHUECKOW KieTkm», «CTpoeHme
JKUBOTHOM  KJeTKW», «CTpoeHue  pacTUTENbHOW  KieTkn», «CTpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHne MPOKAPUOTUYECKON KIETKI.

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

Jlabopatopnass padora «l3yyeHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlabopaTopnass padora «lccnegoBaHue IIa3MONIM3a W JAEIUIA3MOJU3a B
PACTUTEIbHBIX KIIETKaX».

IIpakTnyeckass  padora  «l3ydyeHue  NOBWKEHHS  LUTOIUIA3Mbl B
PaCTUTENIBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NMpeBpalleHNe JHEPTHH B KJIETKe

AcCCUMUIISALINS U JTUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl ooOMeHa
BEILIECTB: aBTOTPO(HBIN W reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
npoleccax. OJHepreTudeckoe oOecnedeHue KieTku: mnpeBpamieHue ATO B
OOMEHHBIX Tpoleccax. DepMEHTATUBHBIN XapakTep peakiuid KJIETOYHOTO
Merabonu3ma. DepMeHThI, WX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUSL.
Kodepmentsl. Otinuust pepMeHTOB OT HEOPraHMYECKUX KaTaJIM3aTOpoB. benku-
aKTUBATOPbl M OEIKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (PEepMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKUMX BEIIECTB B KiEeTKe. DOTOCHHTES.
AHOKCcuceHHbIll U OKCcuceHHblll omocunmes )y obaxkmeputi. Ceemocodouparoujue
nueMeHmovl U NUSMEHMbl peakyuoHHo20 yeumpa. Ponb XJIOpOIIacToB B Mpouecce
dbotocunTeza. CBetoBas u TeMHOBasi Gaszbl. Pomoovixanue, Cs, C,. u CAM-munwvi
gdomocunmesa. IlponyktuBHOCTh (hoTOCHHTE3a. BrusHue pa3nudHbix (HakTOpOB
Ha CKOpOCTh (poTocuHTE3a. 3HaUeHHE (POTOCUHTESA.

XeMOCHUHTE3. PasnooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULUPYIOIIHE OaKTepuH, >XKeJle300aKTepuu, CepoOaKTEepuH, BOJOPOAHbBIE
OakTepuu. 3HaYEHUE XEMOCUHTE3A.

AHaspoOHbIe opranu3Mbl. Bujsl Opoxenus. IIpoaykTel OpokeHHS U HUX
WCIIOJIb30BAHUE YEJIOBEKOM. AHA’pPOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30OYAUTEIHN OOJIE3HEH.

AspoOHbIe OPTraHU3MBI. Oransl DHEPreTUYECKOIO oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICIUICHHUE TIIFOKO3HI.

buonornueckoe OKHCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUN B
mpoiieccax ouonornyeckoro okucienus. [{uknmnueckue peakiun. OKUCIUTEIEHOE
dbochopunupoBanue. Ouepeus memoOpaHHoz2o epaduenma npomonos. Cunmes



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

JleMoHCTpanun

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

Tabmuibr 1 cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUECKU 00Men», «brocuHTes
oenkay», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKpPOCKOI, 00OpYyIOBAaHME JJI MPUTOTOBIICHUS
MTOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENApaTOB.

JlaGopaTropnass padora «l3ydeHue  KaTaIUTUYECKOW  aKTUBHOCTH
dbepMeHTOR (Ha MPUMEPE aMIITa3bl UK KaTajasbl)y.

JlaGopaTopnas pa6ora «U3ydenue (¢EepMEHTATUBHOTO paCIIEIICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopuass paGora «CpaBHeHue mporeccoB  GOTOCHHTE3a U
XEMOCHHTE3a».

JlabGopaTopHasi padora «CpaBHEeHHE MPOIIECCOB OPOKEHUS U ABIXAHUS.

Tema 7. HacsencrBeHHast uHGopManus U peajiu3anus eé B KiIeTKe

Peakunn mMarpudHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOIO CHHTe3a. Peanuszanusa HacineAcTBEHHON mHbopMaruu. [ eneTnyeckuit
KOJ, €ro cBoucTBa. TpaHckpunuus — wmartpuunbeli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuynvix PHK 6 sykapuomuueckoti kiemke. Hexooupyrowue PHK.

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

Cogpemennvie npedcmasneHus o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKApUOT U 3YKApHUOT. Peryisiius akTUBHOCTHM T€HOB y IpokapuoT. ['mmotesa
onepoHa (®. Kakob, XK. MaHo). MonexynapHvie mexanuzmvl IKCNpeccuu 2eHo8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
IIPOIIECCOB B KieTke. KiieTounslil romeocTas.

Bupychl — HekieTouHble (JOPMBI )KU3HU U OOJMTaTHbIC mapa3uThl. CTpoeHHE
MPOCTBHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKu3HeHHbll YUK
JHK-cooepocawux eupycos, PHK-codepoicawux eupycos, o6akxmepuoghazos.
Obpamuas mpanckpunyus, pegepmasd, UHmezpasda.

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

buoungopmamuka: unmeepayus u ananuz donvwiux maccusos («bigdatay)
CMpYKmMypHulx buonocudeckux oannwix. Hanomexnonoeuu 6 ouonozuu u meouyure.
IIpoepammupyemvie pynkyuu 6eakos. Cnocodwbl 00cmasKu 1eKapcms.



JleMoHCTpanun

[Toptpetsr: H. K. Konsuos, /1. . 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
nenenuro.  [IpecuHTteTndyecknii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETHYECKHUH (MPEMUTOTHYECKUI ) epUuobl UHTEpGa3bl.

Martpuunbin cunre3 JHK — perumkanumsa. [Ipunnuner perumkanuu JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIbHOCTD.
Mexanusm permkanun JTHK. Xpomocombl. CtpoeHue xpomocoM. Termomepsl u
TeoMepaza. XPOMOCOMHBIM HaOOp KJIETKHM — KapuOTHUIl. JIUTIOWIHBIA W
rarionaHbIl  HAOOpel  XpomocoM. ['oMonorumunsie xpomocombl. I[lonoBbie
XPOMOCOMBI.

[enenne xmetkn — wmuTo3. CTaguy MHUTO3a MU TPOUCXOJSAIINE B HUX
nporeccel. Tunbel Muto3a. KapuoknHe3 u nuToknHe3. buosiormueckoe 3HaueHUE
MHTO3a.

Perynsuuss MuTOTHYECKOrO LMKIA KIeTKU. [Iporpammupyemas kieTtoyHas
rudeb — anomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAJIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, ougpgpepenyuposku, cmaperus u eubenu kiemok. «lLlugposas
KiemKkay» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JleMoHCcTpauumn

Tabnuipl U cxeMbl: <«OKU3HEHHBIM IUKI KIETKW», «Muto3y», «CTpoeHue
xpomocom», «Permukamus JJHK.

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

JlaGopaTropnass  padora  «M3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOITpEenapaTax.

JlabopaTtopHnasi padora «HabmoneHre MuTo3a B KJIeTKaX KOHYMKA KOPEITKa
JyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. Crpoenue u GyHKIMH OPraHu3MOB

buonoruueckoe pazHooOpasue OpPraHU3MOB. OHOKJIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOGHHUS U IKU3HENEATCIBHOCTH  OJTHOKJIETOYHBIX
opranu3MoB. baktepuu, apxeu, OJHOKIETOYHBbIE TPHUOBI, OJHOKJIETOYHBIC
BOJIOPOCIIH, APYTHU€ NPOTUCTHI. KOJIOHUAIBHBIE OPTaHU3MBI.



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

Tkanu pacreHuid. TuIbl pAcCTUTENBHBIX TKaHEW: oOpa3oBaTebHasl,
MOKPOBHAs, MPOBOJSINAs, OCHOBHas, MexaHudeckas. OCOOEHHOCTH CTpOEHUS,
GyHKUMNA U pacofiOKEHHs TKaHEH B OpraHax pacTeHUH.

TKaHU KUBOTHBIX U YEJIOBEKA. THIIBI KMBOTHBIX TKAHEU: 3MUTEIHAIbHAS,
COCUHUTENbHAs, MbIleyHas, HepBHas. OcoOeHHOCTH CTpoeHHs, (YHKIUN U
pacIonoKEeHUsI TKaHEH B OpraHaXx KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble M TI'€HEpaTUBHBIE Opranbl pacteHuid. OprasHbl U
CHUCTEMBI OPTaHOB JKMBOTHBIX U yenoBeKa. DyHKIIMM OPTaHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CKeneTbl OJHOKIECTOYHBIX H
MHOTOKJIETOYHBIX JKMBOTHBIX. HapykHblii ¥ BHYTpeHHHU ckeneT. CTpoeHue u
THUIIBI COEJUHEHUS] KOCTEN.

JIBmkeHne  opraHu3MoB. JIBH)KEHHME  OJHOKJIIETOYHBIX  OPraHU3MOB:
amMEOOUTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3Mbl M HACTUU. JIBMJKEHME MHOTOKIIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Peduiekc. CkeneTHble MBIIIIBI U UX padoTa.

[Iutanne opranuzmoB. IlorjomeHue BOABI, YIJIEKMCIOIO Ta3a W
MHHEPAJIbHBIX BEUIECTB pacTeHUsMU. llutanue XUBOTHBIX. BHyTpuIlOI0CTHOE U
BHYTPUKIIETOYHOE NUIIEeBApeHUE. [IuTaHnWe IMO3BOHOYHBIX XMBOTHBIX. OTHEmnsI
NUIIEBAPUTENBHOIO TpakTa. IllnmeBapurenbHble kenesbl. [lnmmeBaputenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3mMoB. JIpixanue pacteHui. Jlpixanue >xuBOTHBIX. JJuddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxxHoe npixanue. /[pixarenbHas NOBEPXHOCTD.
KabepHoe u nérounoe apixanue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX M YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKUBOTHBIX.
JlpixaTenpHass cucrema 4esioBeka. MeXaHu3M BEHTWISIUUU JETKUX y ITHUL U
MIIeKonuTaromux. Perynsimus apixanus. JlprxatenbHbie 00bEMBI.

TpaHCIIOPT BEWIECTB y OpPraHW3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTEHUM.
TpaHncropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCylIbl M KpoBb. Kpyru KpoBooOpallieHus. DBOJIOLUOHHbBIE
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOM CHUCTEMBI TTO3BOHOYHBIX JKHBOTHBIX. PaboTta
ceplla v €€ peryJisius.

Beigenenue y opranu3MoB. Beimenenue y pacteHuid. Beigenenue y
*KUBOTHBIX. CoKpaTuTeNnbHble Bakyonu. Opradbl BblaesieHus. DOuiabTpanus,
CEKpelus U 00paTHOE BCACHIBAHME KaK MEXaHU3Mbl PaOOThI OPTAaHOB BBIJCICHU.
CBs13b MMOJOCTH T€JIa C KPOBEHOCHOM W BBIICIUTENIBHONW cucTeMamu. Brinenenue y



MO3BOHOYHBIX JKUBOTHBIX M uenoBeka. [louku. CtpoeHne u (pyHKIIMOHMpPOBAHUE
HeppoHa. OOpazoBaHNE MOYH Y YETIOBEKA.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpHI
OakTepuii M UUCTHI MNPOCTEHIIMX. 3anmUTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrukyna. CpeacTsa macCUBHOM M XUMHUYECKOU 3a1UThl. OUTOHIUIBI.

3ammTa y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M WX MPOU3BOAHBIC.
3ammuTa opranu3Ma ot Oojne3Hed. UMmyHHas cucteMa uenoBeka. KiietouHblil u
I'YMOpaJbHBI UMMYHHUTET. BpoXIEHHBIM W TPUOOPETEHHBIN creruduuecKuii
UMMYHHTET. Teopusi KiIoHaIbHO-celekTuBHOTO uMMyHuTera (I1. Dpmux, ®. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHu3MoOB. Posib BpOKIEHHOTO
UMMYHUTETA B PAa3BUTUU CHCTEMHBIX 3a00JI€BaHU.

PazgpaxxumocTts uM  perymsiuusa y  OpraHu3moB. Pasznpaxumocts y
OJHOKJIETOYHBIX OpraHu3sMoB. Takcucel. PasagpaxuMocts U peryiasuus y
pactenuii. PocToBble BeniecTBa U UX 3HaYCHHUE.

HepBHasi cucrema u pediekTopHas peryisius y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIOLMUOHHOE YCI0KHEHUE CTPOCHUS HEPBHOM CHUCTEMBI
y JKMBOTHBIX. OTJIIeNIbI TOJOBHOTO MO3ra IMO3BOHOYHBIX JKMBOTHBIX. Peduiexc u
pednexTopHas ayra. be3ycnoBHbIE U yCIOBHBIE PEIEKCHI.

['ymopanpHas perynsiuus W 3HAOKPUHHAs CHCTEMA KMBOTHBIX W YEJIOBEKA.
JKenespl SHOOKPMHHOW CHUCTEMBI M KX TOPMOHBL. JI€MCTBHE TOPMOHOB.
B3auMoCBA3bp HEPBHOW M SHIOKPUHHOW cucTeM. [ umoTtaiamo-runoguiapHas
CUCTEMA.

JlemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabnuupl U cxembl: «OIHOKJIETOUYHBIE BOAOPOCIH», «MHOTOKIETOYHBIC
Bojopocim», «bakrepumn», «lIpocreiimme», «Opranbl HIBETKOBBIX PAacTEHUN,
«CuctemMbl OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHEe CTpoeHue
HaceKoMbIx», «TkaHu pacteHuit», «KopueBbie cuctembry, «CTpoeHue ctedisy,
«CTpoeHue NHCTOBOM IUIACTUHKW», «TKaHM KXMUBOTHBIX», «CKEIET 4YelOBEKay,
«IImmeBapurensHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «MplmeuHas  cucremay,
«BpraenurenbHas cucteMa», «IHIOKpUHHAs cuctemay, «CTpOoeHuEe MBIIIIbDY,
«Ammynurer»,  «KuiieuynomonoctHele», «CxeMa  MUTaHUS  PACTECHUNY,
«KpOBEHOCHBIE CHCTEMBI IO3BOHOYHBIX JKUBOTHBIX», «CTpPOEHHE TUAPHDY,
«CtpoeHue mnuaHapum», «BHyTpeHHee CTpoeHHe N0KAeBOro 4depBs», «HepBHas
cuctema poeioy, «HepBHas cucrema rymku», «HepBHas — cucrtema
npecMbikatomuxcs»,  «HepBHas  cucrtema  ntumy, «HepBHas — cuctema
MJIEKOTTUTatomuXx», «HepBHas cuctema yenoBeka», «Pedmaexcy.



OOopynoBaHHEe: CBETOBOM MHUKPOCKOI, MHKPOINpPENapaThl OJHOKIETOYHBIX
OpraHMW3MOB, MUKPOIpPENapaTbl TKAHEH, PAaKOBUHBI MOJUIIOCKOB, KOJUJIECKIIMU
HACEKOMBIX, UIJIOKOXXHUX, UBbIC AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHuil pa3HbIX OTAEJOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKUBOTHBIX, CKEJIET YeJOBEKa,
000pyIOBaHUE JJISl IEMOHCTPALMK TOYBEHHOTO U BO3YIIHOTO MUTAHUS PACTCHUH,
pacieruieHus Kpaxmana U OeNKoB 1o 1eicTBUEeM (epMEeHTOB, 000pyI0BaHUE AJIs
JEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXaTENbHBIX JBUKEHUI, MOJIEIIM TOJIOBHOTO MO3ra Pa3jIMYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHue TKaHEe paCTCHUIN».

JlabGopaTopHasi padora «/3yueHne TKaHel >KUBOTHBIX Y.

JlabGopaTopHasi padora «/3yueHne opraHoB IIBETKOBOI'O PACTCHHUS.

Tema 10. PazmHokeHUe U pa3BUTHE OPTaHU3MOB

®opMbI pa3MHOKEHHS OpPraHu3MOB: Oecrosnoe (BKIJIIOYas BEreTaTUBHOE) U
noysioBoe. Buael  0ecronoro  pa3MHOXKEHHUSA:  IOYKOBAaHUE,  CIOPYISLUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pa3zmuoxkeHue. [lonoBele kieTkn, wiM rameTtsl. Meno3. Craaun
Mmeiio3a. [loBegenne xpomocoM B Meito3e. Kpoccunrosep. buonornuecknii cMpici
Melo3a M IOJIOBOro Iporecca. Meilo3 M €ro Mecro B >KM3HEHHOM IMKIIE
OpraHU3MOB.

[IpenzaponeiieBoe pasBurue. ['amerorenes y suBOTHBIX. [10J10BBIE KeENE3bI.
OOpazoBaHue U pa3BUTHE MOJOBBIX KIeTOK. CriepMaToreHes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPHOHAIIBHOE Pa3BUTHE JKUBOTHBIX. CroCOOBI
OIUIOIOTBOPEHUS: HApYyX)HOE, BHyTpeHHee. [lapTeHorenes.

NuauBuyabHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHOIIOTHS — HayKa
0 Pa3BUTUHU OPraHU3MOB. Mopgpocenez — 00Ha U3 2nasuwvix nPoodIem IMOPUOTIOSUL.
Konyenyuss mopgocenos u mooenu mopghoeenesa. Cragun >MOpHOreHe3a
XKUBOTHBIX (Ha mnpumepe Jsarywku). JpoOnenwe. Tumbsl  apoOseHus.
Jlemepmunuposannoe u HedepmuHuposannoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOEHHOCTH JPOOJICHUST MIEKOMUTAIOUIMX. 3apOJABIIICBbIC JUCTKU
(racTpynsinius). 3aKiajKa OpraHOB M TKaHEW W3 3apO/IbIIIEBBIX JIUCTKOB. B3anmHuoe
BIUSIHAE 4YacTell pPa3BUBAIOIICTOCS 3apojbliia (SMOpHUOHATLHAS WHIYKIIHS).
3aknajka IUTaHa CTPOEHHMS SKMBOTHOTO KakK  pe3ysibTaT  HEepapXUUYECKHUX
B3aMMOJICUCTBUII TE€HOB. BiusHue Ha 5MOpHOHANIBHOE pa3BUTHE Pa3JIMYHBIX
(bakTOpOB OKpPYKAIOIIEH CPEIbI.

Poct u pasButne xuBOTHBIX. [locTamOpuoHanpHBIE mepuoa. llpsmoe wu
HempsiMoe pa3BuTue. Paszputne ¢ wMeramopdo3oM y O€CMO3BOHOYHBIX U
MMO3BOHOYHBIX JKMBOTHBIX. bHoJlorMdyeckoe 3Haue€HHE TPSMOTO0 U HEMNPSIMOTO



pPa3BUTHS, UX PACIPOCTPAHEHUE B Ipupoje. Tumbsl pocra KUBOTHBIX. DakTophl
PETYISIMU POCTA JKUBOTHBIX M YenoBeka. CTaauu mocTIMOPHOHAIBHOTO Pa3BUTHS
y )KMBOTHBIX U uesioBeka. [leprnoasl oHToreHesa uenoBeka. CTapeHue U CMEpPTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoxenue u paszputue pacteHuil. 'amerodutr m cropodut. Meiio3 B
KU3HCHHOM TMKJIe pacTeHuil. (OOpa3oBaHue crmop B TMporecce Menosa.
['ameTtorene3 y pacteHud. OIIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoiiHOE OIJIOJIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHHU3MBbI pETYISIUA OHTOT€HE3A Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpanun

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

Tabmuubr u cxembl: «BereratuBHoe pasMHoOkeHHe», «Tumbl Oecmonoro
pa3MHOXKEHUD», «Pa3MHOXKEHUE XJIAMUIOMOHAb», «Pa3MHOMXEHHE SBIIICHBI»,
«Pa3MHO)eHue AP, «Menosy, «XpoMocoMmbl», «l'amerorenes», «CTpoeHHe
ANIEKIETKH U criepMaTo3oniay, «OCHOBHBIE CTaAuU OHTOreHe3a», «lIpsmoe u
HenpsiMoe pa3BuTue», «Pa3zButhe wmaiickoro xyka», «Pa3Butue capanumy,
«Pa3Butne nArymkm», «JIBOMHOE OIUIONOTBOPEHHE Y ILIBETKOBBIX pPACTECHUN»,
«CTpoeHue ceMsiH OJTHOJOJIBHBIX U JBYIOJIBHBIX pacTeHU», «KU3HEHHBIA ITUKII
MOPCKOM  KamyCTbD», <« KM3HEHHBIM UHKI MXa», <« KHU3HEHHBIA  IUKI
ManoOpOTHUKAY, « KU3HEHHBIN LIUKJI COCHBD.

OO6opyioBaHHE: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHIEKICTOK U
CIIEpMAaTO30U10B, MOJENb «L MK pa3BUTHS JIATYLIKI.

JlaGopaTopHas padora «/3ydeHre CTpOCHUS MOJOBBIX KJIETOK Ha FOTOBBIX
MHKpOITpEenapaTax».

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

JlabopaTtopuass padora «CTpoeHHE OpraHoB Pa3MHOKEHHUS BBICIINX
pacTeHu».

Tema 11. I'eneTuka — Hayka 0 HaCJeACTBEHHOCTH U HM3MEHYHMBOCTH
OpPraHu3MoB

Hcropust cTaHOBICHUS M pPa3BUTHS TEHETUKM Kak Hayku. PabGoter T
Mengens, I'. ne @puza, T. Moprana. Poinb oTeueCTBEHHBIX YYEHBIX B Pa3BUTHUU
reHetuku. Pabotel H. K. KonbsuioBa, H. 1. Basunona, A. H. benosepckoro, I'. /1.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumogeesa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE MOHSITUS U CUMBOJIBL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJUleJIbHbIE TE€HbI, AJIbTEPHATUBHBIC MPU3HAKUA, JOMUHAHTHBIA U PEUECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHII, (DEHOTHTI.



OCHOBHbIE ~ METO/ABl  TCHETUKU: THOPUJIONOTUYECKUH,  IUTOJIOTUYECKUH,
MOJIEKYJISAPHO-TEHETUYECKHM.

JleMoHCTpanun

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

Tabmuibl 1 cxeMbl: «MeTo bl TeHeTUKIY, «CXEMBbI CKPEIIIUBAHUS .

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT TE€HETHUYECKHX

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

eanHoo0pa3ust THOPUIOB nepBoro nokojeHus. [Ipasuno nomunupoBanus. Bropoit
3aKOH MeHnaens — 3aKOH pacUICIUICeHUs NPU3HAKOB. L{UTOosIOrnyeckre OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. ['unoresa 4ucToTh ramer.

AHanm3supyronee ckpemmBanne. [[poMeXKyTOUHBIA XapaKkTep HACIEIOBaHMUS.
Pacuierienre nmpu3HakoB MPY HEMOJIHOM JOMUHUPOBAHUM.

JurnOpugHoe ckpemrBanue. TpeTuil 3akoH MeHiens: — 3aKOH HE3aBUCUMOIO
HAcJeNOBaHMUS  TpHU3HAKOB.  lluTonmoruueckre  OCHOBBI  JUTHOPUIHOTO
CKpEILUBAHUSL.

CueruieHHOe HacienoBaHue rnpuzHakoB. Pabotsel T. Moprana. CuerieHHOe
HACJICJOBAHUE TE€HOB, HAPYIICHHE CLEIUICHUS MEXIAy I'eHaMH. XPOMOCOMHAas
TEOpHUsI HACIIEICTBEHHOCTH.

['eHeTuka nojia. XpOMOCOMHBIM MEXAHU3M OMpPEAEICHUS Mojia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TeTepOoraMmeTHbIA I0J. ['eHeTuueckas
CTPYKTYpa IOJOBBIX XpoMocoM. HacnenoBanue nmpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucreMa. [lneioTponuss — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBbI ajuienu3M. B3anMoAencTBUE HEaUIEIbHBIX TI'E€HOB.
KommniementapHocts. Onuctas. [lonmumepus.

['eHETHYECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, >KMBOTHBIX M 4YEJOBEKa, a
Takke (PU3NOJIOTUYECKUX TMPOLIECCOB, TMOBEJACHUS M KOTHUTUBHBIX (DYHKIIU.
['eHeTHUeCKEe MEXaHU3MbI CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35IMH
— Tapa3uT» U «XO3IMH — MUKpOOMOM». ['eHeTHdyeckrne acmeKThl KOHTPOJS H
W3MEHEHHS HACJICICTBEHHON MH(OPMAITUU B TTOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JdemoHcTpanuu

IToprpersl: I'. Mennens, T. Mopras.

Tabmuibr u cxemsl: «IlepBoiii 1 BTOpoi#l 3akoHbl Menpaens», « Tpetuit 3axkoH
MeHnnens», «AHanu3upymooliee CcKpeluBaHue», «HemomHoe gOMUHHUpPOBaHHEY,
«CrerieHHOe HacleIoBaHWE TPU3HAKOB Y Jpo30duibl», «l'eHeThka TmoJay,



«Kapuotun uenoseka», «Kapuotun apozodpuiby, «Kapuotum OTHIBD,
«MHOXECTBEHHBIN aJlJIeIu3M», «B3auMo1eiicTBUE T€HOBY.

OO6opynoBaHue: MOJENb JJisl  JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
rUOpUJIOB TIEPBOTO TOKOJICHUSI M PACIICIJICHUS TPU3HAKOB, MOJENb IS
JEMOHCTpPAllUM 3aKOHA HE3aBUCUMOTO HACIIEIOBAHUS MPU3HAKOB, MOJECIb IS
JIEMOHCTpAllMM CLEIJICHHOTO HACIEIOBaHUs IPU3HAKOB, CBETOBOM MHUKPOCKOI,
MUKpornpenapar: «JIpozodumnay.

IIpakTuueckass padora «l3ydyeHwe pe3yabTaTOB MOHOTHOPHUIHOTO
CKpEIIUBaHUA Y IPO30DUITBD».

IIpakTuueckass  paGora  «M3ydeHue  pe3ysnbTaToB  JUTHOPUIHOTO
CKpENIMBAHUA Y IPO30(DHUITBD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu  (HopMUpoBaHUM (DEHOTHIIA.
N3MeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE U KOJWYECTBEHHbIE NMPU3HAKU. Buabl
M3MEHUYMBOCTH: HEHACIICICTBEHHAS U HACIICICTBEHHAS.

Mopaudukanuonnass U3MEHYMBOCTh. Ponb cpeasl B (OpMUpPOBAHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuairioHHBIN
psan u BapuarnuonHas kpuBas (B. Horanncen). CpoiicTBa MOau(UKAITMOHHON
V3MEHYUBOCTH.

['eHoTMIIMYECKast N3MEHUYUBOCTh. CBOMCTBA T€HOTUITMYECKON N3MEHYMBOCTH.
Buapl reHOTUIIHYECKON N3MEHUMBOCTH: KOMOMHATUBHAS, MyTallMOHHAS.

KoMmOuHaTtuBHas M3MEHYMBOCTh. Mei03 M TOJIOBOM MpOIECC — OCHOBA
KOMOMHATUBHON M3MEHUYNBOCTHU. POJIb KOMOMHATUBHON M3MEHUYNBOCTH B CO3MaHUU
TeHETHYECKOTO pa3HOOOpa3us B Ipeiesiax OJJHOTO BUA.

MyTanimonHas M3MEHYMBOCTh. BuIBI MyTanuii: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHAYUUPOBAHHBICE MyTallMud. SnepHble U
HUToIIa3MaTuyeckue Myrtanuu. CoMaTUYECKUE U MOJOBble MyTanuu. [IpuunHbI
BO3HUKHOBEHHs MyTauuid. MyTareHel W WX BJIUSHUE HA OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMpoIecca. 3aKOH TOMOJIOTMYECKUX PSII0B B
HacienctBeHHoM u3MenunBoctd (H.W. BaBunoB). BHesdnepHass W3MEHUMBOCTH U
HACJICICTBEHHOCTb.

OnueceHemuxa U SNUSEHOMUKA, pPOJb ONUSEHEMUYECKUX akmopos 8
HAC1e008aHUU U USMEHUUBOCMU (DEeHOMUNUYECKUX NPUSHAKOB Y OP2AHUIMOS.

JdemoHcTpanuu

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

Tabmuet w cxeMbl: «Bugel  um3MmMeHumBOCTHY», «MoauduKarmoHHas
U3MCHYHUBOCTHY, «KomOnHaTnBHas U3MECHYHUBOCTHY, «Meiio3y,
«OmnogoTBopeHuey, «I eHeTnueckue 3a00aeBaHus YeIoBeKa», « Buapl MmyTaruiig.



ObopynoBaHue: *KUBbIE W TepOApHBbIE HK3EMIUISIPHl KOMHATHBIX PACTEHUH,
pucyHku (dpotorpadum) )KUBOTHBIX C Pa3TUYHBIMUA BHIAMHA U3MEHYHUBOCTH.

JlaGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON M3MEHYMBOCTU. [locTpoeHue BapualMOHHOrO psga U
BapUALMOHHON 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€HETUYECKUH, MOIMYJISILIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-T€HETUYECKH M. CoBpemeHHOE ONPEAEICHUE TE€HOTHIIA:
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[TI[P-ananu3a. HacnencTtBeHHble 3a001eBaHuUs YesloBeKa. | €HHbIE U XPOMOCOMHBIE
OoJsie3HU dYenoBeka. boyie3HH ¢ HAclEeACTBEHHOM MPeapacroioKeHHOCTHIO.
3Ha4YCHUE MEAUIMHCKOW T€HETHKHA B MPEAOTBPALICHUU U JICYEHUH T€HETHUYECKHUX
3a00JieBaHUI 4YelioBeKa. MeauKOo-reHeTUueckoe KOHCYJIbTUpoBaHUE. CTBOJIOBBIC
KJIETKU. [IoHSATHE «TE€HETHYECKOTO Ipy3a». JTUYECKUE ACHEKThl UCCIEAOBAHUN B
00JIaCTH peITaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

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

JlemoHcTpanuu

Tabmuubr u cxembl: «Kapuotun denoBeka», «MeTobl U3yUYeHUS] TEHETUKH
yesjoBekay, «I'eHeTnueckue 3a001€BaHUs YEJIOBEKay.

IIpakTnuyeckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cesrekuusi OpraHu3zMoB

JlomecTUKanuss W CEJIEKUHUs. 3apOXKICHUE CEIEKIMH U JIOMECTUKALINH.
VYuenue H. WM. BaBunoBa o IleHTpax MNpPOUCXOXKIECHUS W MHOrooOpasus
KYJbTYPHBIX pacTe€HUW. Ponb ceneknuu B CO3JaHUM COPTOB PACTEHHM U TOPOJ
*KkuBOTHBIX. CopT, mopoaa, ITaMM. 3aKOH TOMOJIOTUYECKUX PSIIOB B
HaciaeAcTBeHHOM wm3MeHuMBocTHh H. WM. BaBunoBa, ero 3HadeHue i
CEJICKITMOHHOM PabOTHI.

Metoasl cenekImoHHOM paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIM WU
VHIUBUIYaJIbHBIN. Oransl KOMOMHAITMOHHOU CCJICKIINU. HcnwiTanue
npousBoAMTENed 1O TOTOMCTBY. OTOOp MO TEHOTHMY C TOMOIIBIO OIIEHKH
dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMoIbio aHanu3a JJHK.

HckyccTBeHHBIH ~ MyTareHe3 Kak  METOJ  CEJIEKIIMOHHOM  paboThl.
PannanMOHHBIN U XUMUYECKUNW MyTareHe3 Kak UCTOYHUK MyTaluil y KyJIbTYPHBIX



dbopm opranm3moB. Vcmonb30BaHNE TEHOMHOTO PEIAKTHPOBAHUS W METOOB
pexomOuHaHTHBIX JIHK 11 moyueHns ucXoJHOTO MaTepuaa Jijisl CEeKIUH.

[lonyuenne ITOJINIUIONIOB. BnyrtpuBunosas rUOpUIN3aLIHSL.
brnu3kopoACcTBEHHOE — CKpellMBaHWe, wWid  WHOpuauHr.  HepoacTBenHoe
CKpelIMBaHue, WM ayTOpuAuHr. ['erepo3uc u ero mpuuuHbl. Vcrnosb3oBaHue
rerepo3uca B cenekiuu. Otnanénnas rudpunuzanus. [Ipeogonenue Oecruiogus
MEKBHUJOBBIX TUOPUAOB. JIOCTHKEHUS CEIEKIIMU PACTEHUI 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 CeabCKOXO3AUCMBEHHBIX U NPOMbBICTIOBbIX HCUBOMHBIX
8 Yeax VIVUUeHUs CYUecmayiomux U coO30anUsi HO8bIX NOPOO, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosvix uoetl U nepcneKmueHbX MexHoI02UlI.

JleMoHCTpanun

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

Tabnuibl u cxembl: «L{eHTpBI TPOUCXOXKIECHUS U MHOTO00Pa3usi KyJIbTYpPHBIX
pacTeHui», «3aKOH IOMOJIOTMYECKUX PSAO0B B HACIEACTBEHHOW M3MEHUYUBOCTH,
«MeTtoapl cenekiuny, «Otnanéunas rTudbpuauzanus», «MyTtarenesy.

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

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IIpakTnuyeckas padora «lIpuBnBka pacTteHuN».

Ikckypeusi «OCHOBHBIC METOJIBI U JIOCTHKCHHS CEJICKIMHM PACTeHUN U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIHIO, IJIEMEHHYO bepmy,
COPTOMCTBITATEILHBIM YYaCTOK, B TEIUIMYHOE XO3SAWCTBO, B JIAOOPATOPHUIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LICHTPA)».

Tema 16. buorexHos0orust ¥ CHHTeTHYECKAsi OMOJIOTUA

OOBEKTHI, HCHOJIb3yeMble B OWOTEXHOJIOTMH, — KJIETOYHBIE U TKAHEBBIC
KYJBTYPBI, MUKPOOPTaHU3MBI, 170'¢ XapaKTEepUCTHKA. TpaguimonHas
OMOTEXHOJIOTHSI:  XJIeOOMeUeHne, TMOMYyYEeHUE KHCIOMOJIOYHBIX  MPOIYKTOB,
BUHOAEnHe. Mukpoouonoruueckuii cuHtre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
texHosorui. [IpousBoacTBO O€jika, aMUHOKHUCIIOT U BUTAMUHOB.

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



Kierounas unxeHepus. MeTonpl KyJIbTypbl KJIETOK M TKaHEW PACTEHUU H
KUBOTHbIX. Kpuobanku. Comarnueckas ruOpuau3anmuss W COMaTHYECKUN
sMOpuorene3. lcnonb3oBaHuEe Tramiou0B B CeleKUMH pactenuil. [lonyuenue
MOHOKNIOHANbHBIX anmumein. Hcnonv3zosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBLX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
AWLEKICTOK U KJIIOHUPOBAHUE XMBOTHBIX. METO TpaHCIJIAHTALUU SEP KIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DPA3MHONCEHUSL CENbCKOXO03AUCMBEHHBIX K)IbMYP.

XpoMocOoMHass W Te€HHasg HWHKEHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
koHcTpyupoBanue pexkomOouHaHTHbIX JIHK. Co3z0anue mpanceennvix opeanuzmos.
JlocTmkeHrnss YW NEPCHEKTHBBI  XPOMOCOMHOM W TI'€HHOM  MHXECHEPUH.
DKOJIOTUYECKHE U 3TUYECKUE MTPOOJIEMBI T€HHON MHXKEHEPUU.

Menunuackue OuotexHonoruu. [loctrenomuas nudposas meauruHa. [11[P-
JUarHocTuka. MeraOOJOMHBIM aHajau3, TEeHOLIGHTPUYECKUM aHaliu3 MpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHS €ro 340poBbs. VICHOJIB30BaHHME CTBOJIOBBIX
KieTok. TapretHas Tepanusi paka. 3D-OmowmHkeHepus i pa3pabOTKU
(GyHIaAMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHH, CO3JaHUsl KOMIUIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJOTUH TPEXMEPHOTO OMONPHUHTUHIA U cKapQosauHra
JUISL peLIeHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3naHue BEKTOPHBIX BaKIMH C IEJbI0 O0ecreueHus] KOMOMHUPOBAHHOMU
3amuThl OT Bo3Oyauteneid OPBU, ycTaHOBiE€HHE MOJEKYJSAPHBIX MEXaHU3MOB
¢ynkuonnpoBanus PHK-coneprkammx BUPYCOB, BBI3BIBAIOIIUX OCO0O OMNAacHbIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabmuubl u cxemsbl: «Mcnoap30BaHNEe MUKPOOPTAHU3MOB B MPOMBIIIIIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxxeHepusn», «I'eHHas HHKEHEPUS».

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUM.

IIpakTnueckas padora «lloydyeHrne MOJTOYHOKHUCIBIX TPOLYKTOBY.

IKCKypcusi «bHOTEXHONOTMA — BaXHEWINas IPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MPOU3BOJICTBO)Y.

11 KIIACC

Tema 1. 3apoxaenne W pa3BUTHE 3BOJIIHMOHHBIX MPEACTABJICHUN B
omosioruu

OpomononHas Teopust Y. JlapBuna. Ilpeanochbuiku BO3HUKHOBEHUS
napBuHu3Ma. Ku3Hb U HaydHas aedaTenbHocTh Y. JlapBuHa.

JIBrokynye cuiibl 3BOTIOIIUK BUAOB 110 Y. JlapBuHY (BBICOKast HHTEHCUBHOCTD
pPa3MHOXEHHUSI OpPraHWU3MOB, HACJEICTBEHHAas W3MEHYMBOCTh, Oophba 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).



Odopmienne cuaTeTnueckoir Tteopuu dBomtonmu (CTD). HelTpanbhas
Teopust 3Bomound. CoBpeMEHHas 3BOJIOLMOHHAsA Ouojorusd. 3HA4YECHHE
HBOJIFOLIMOHHOW TEOPHUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JdeMoHCcTpauu

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

Tabmuubr u cxembl: «Cucrema sxkuBoit mnpupoasl (mo K. Jlunuero)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanusm (opmupoBaHus
NPUCHIOCOOJIEHU y pacTeHuii W KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
MapuipyTa nyremectsus Y. lapsunay, «Haxonku Y. JapBunay, «Dopmbl 00pbObI
3a cymectBoBaHuey, «lloponabl romy6eit», «MHorooOpasue KyJIbTypHBIX (POpM
KarycThl», «[lopojpl JOMaITHUX KUBOTHBIX», «Cxema 00pa30BaHUs HOBBIX BUJIOB
(mo Y. JlapBuHy)», «Cxema COOTHOIIEHUS JBIXXYIIUX CHJ SBOJIOLHUNY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJTIOLIHI.

Tema 2. MuKpo3BOIIOLHSA U €€ Pe3yJIbTATHI

[Tonmynsuust Kak 3JeMEHTapHas €IUHUIA 3BOJOLMH. COBPEMEHHBIE METOMbI
OLIEHKM TE€HETUYECKOT0 pa3HooOpaszus M CTPYKTypbl Homyssiuuid. M3meHeHue
reHo()oH/a TOMYJALMA KaK »3JIEMEHTApHOE 5SBOJIOLMOHHOE SBJICHHUE. 3aKOH
reHeruueckoro paBHosecus [xx. Xapau, B. BaitnOepra.

DneMeHTapHbie (aKTOphl (ABMKYIIME CHJIbI) HBOMIOUMH. MyTallMOHHBIN
npouecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelip TeHOB — ciyualiHble
HEHAIpaBJICHHbIE W3MEHEHHMS 4YacTOT ajiened B monymanusx.  Oddexr
ocHOBaTend. Iggexm oOymuinounoco zoprviuwika. CHUdCEHUE 2eHemuieckKo2o
paznoobpazus: npudunsl u cieocmeus. llposenenue sgpgpexma Opeticha cenos 6
oonvuwux U  manvlx  nonynayusx.  Murpauuu.  M3onsuus  mOmyJsSIuvi:
reorpaduyeckas (mpocTpaHCTBEHHAs), Oroaornyeckas (penpoyKTUBHAS).

EctecTBenHbIii oT0Op — HampaBisionmii ¢gakrop sBomonud. DopmMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIWWA, CTAOWJIM3UPYIOLIMKA,  pa3pbIBAOIIMIMA
(nm3pyntuBHbIi). IlonoBoit 0TOOp. BO3HMKHOBEHME W HBONIOLUS COLUAIBHOTO
MOBEJICHUS )KUBOTHBIX.

[Tprcnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yibTaT  MHMKPOIBOJIIOLUU.
Bo3HukHOBeHHE ~ MpUCNOCOOJEHWH y  opranm3MoB.  Apomopdo3bl U
uanoanantauuu. [Ipumepsl npucnocoOieHuit y opraHu3mMoB: MOP(OIOTHYECKHE,
dbusnonornyeckue, - OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCHUTEIBHOCTD
IPUCIIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero kpurepum u CTpykTypa. BumooOpazoBaHue Kak pe3ynbTar
MUKpPOdIBOIOIMHU. M3omsius — kimodeBor (aktop BumgooOpazoBanusa. Ilytu u
CIIOCOObI BUJI000pa30BaHMUS: aJIONaTpUYECKOe (reorpaduueckoe),



CUMIATPUUIECKOE (3KOI0OTUYECKOE), «MTHOBEHHOE (monurIonU3anus,
rubpuau3anus). JIMUTenbHOCTh YBOTFOITMOHHBIX MPOIECCOB.

Mexanu3mbl GOpPMUPOBAHUS OMOJIOTHIECKOTO Pa3HOO0pasHsl.

Ponb  »BONIONMOHHONW OHOJOTMM B pa3padOTKE HAay4YHBIX METOOB
coxpaHeHus: 6Mopa3zHo00pa3usi. MUKPOIBOMIONKS U KOSBOIIOIHUS MMapa3UTOB U UX
X0351eB. MexaHn3Mbl (POPMHUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHKAM H CTIOCOOBI
OOpBLOBI C HEM.

JdeMoHCcTpaIMUA

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

Tabmuubl u cxembl: «MyTanmoHHasi M3MEHYUBOCTHY, «llomynsironHas
CTPYKTypa BuAa», «Cxema nposBiieHus 3akoHa Xapan—BaitnOepray, «/IBmwkymine
CHJIBI DBOJTFOITUNY, «DKOJOTHYECKAsT W30JSAIUS MOMYJIAIAA CeBaHCKOU (opemmy,
«l'eorpaduueckass M3OJAIUS  JUCTBEHHHUIIBI CHOMPCKOM ¥ JIMCTBEHHUIIBI
naypckoi», «llonmynsiliMOHHbIE BOJIHBI YUCIEHHOCTH XUITHUKOB U )KEpPTB», «Cxema
JEUCTBUSL €CTECTBEHHOro 0TOOpa», «DopMbl OOpHOBI 3a CYIIECTBOBAHHUEY,
«HpycTpualibHbI MenaHu3M», «/KuBble uckonaemsbie», «II0KpOBUTEIBCTBEHHAS
OKpacka YKUBOTHBIX), «IIpenynpexnarornias OKpacka KUBOTHBIX»,
«Dusnonornueckre anantranun», «lIpucrnocoOIEHHOCT, OPraHU3MOB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKkTypa BUAa B
npupose», «Crnocodwsl BUIo0OpazoBaHus», «l'eorpaduueckoe BUI000pa3oBaHUE
TPEX BUAOB JaHABIIIEH», «IKOJIOIMYECKOE BUI000PA30BAHUE BHUJIOB CHHUID),
«ITomumnousl pacTeHuit», «KamyctHo-peneunslii ruopuy.

O6opynoBanue: repObapruu pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uydelia MTHI] U
3Bepeil C MpuUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUH, Yydella MTHI[ W 3Bepei
pa3HBIX BHJIOB, TepOapuu pacTeHUW OJM3KUX BHUIOB, OOpPa30BaBIIUXCS
Pa3IMYHBIMU CIIOCOOaMHU.

JlabopaTtopnasi paGora «BblsiBIeHHEe W3MEHYMBOCTH Yy OCOOEH OJIHOTO
BUJIA).

JlabopaTopnass  pabora  «lIpucmocoOneHuss  OpraHu3smMOB UM HUX
OTHOCHUTEJbHAs LEIECO00Pa3HOCThY.

JlabopaTtopnass paGora «CpaBHeHHWE BHUJOB MO MOP(POIOrHIECKOMY
KPUTEPUIOY.

Tema 3. Makpo3Bo/ironus u €€ pe3yJabTaThbl

Meronpl  M3y4eHMs ~ MaKpOdBOMIOLMHU. [lameoHTONOrMYEeCKHE  METOMbI
u3ydeHus: HBomouuu. llepexomubie ¢opmMbl U (QUIOTCHETHYECKUE  PSAbI
OpPTaHU3MOB.

buoreorpaduyeckue meTonsl uzydeHus: sBotonuu. CpaBHeHUE (QIIOpHI H
dbayHpl MaTepuKkoB U OCTpOBOB. buoreorpaduyeckue obmactu 3emun. Bumbl-
HHJIEMUKHU U PEJIUKTHI.



OMOpPHUONOrHYECKUe U CPABHUTEIHLHO-MOP(OIOTHUECKHE METOAbl U3YyUEHUs
IBONIIOLMHU. ['€HeTMYeCKue MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX ~ HOBIIECTB. [ 'OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbL.
PynuMeHntapubsle  opraHbl M araBuU3Mbl.  MOJEKYISPHO-TEHETUYECKHE,
OMOXMMHUYECKHUE W  MaTeMaTHYEeCKUE  METOJIbl  W3Y4YeHUS  HBOJIIOIUU.
['omonoruunsle reHbl. COBpEMEHHBIE METOAbl MOCTPOEHUS (UIOT€HETUYECKHUX
JI€PEBBEB.

XPpOMOCOMHBIE MyTallUH U 3BOJIFOIUSI TEHOMOB.

OO61mre 3aKOHOMEPHOCTH (MpaBuiia) 3BoJtOLMH. [IpuHyun cmenvt yHKyui.
HeobOpatumocTs 3BoonMK. AnanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
HBOJIFOLIU Y.

JleMoHCTpanun

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

Tabnunpl u cxeMbl: «OUIOTEHETUYECKUIN PAJl JIOMIAAN», «ApPXEONTEPUKC,
«3Bepo3yObie  smiepb»,  «Creronedans»,  «Punuoduts»y,  «CemeHHBbIE
nanopoTHUkn», «buoreorpaduueckne 30HbI 3emiun», «Jlpei) KOHTHHEHTOBY,
«Penuktey, «HadanpHbple cTaguu 3MOpPUOHAIBHOIO PA3BUTUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYUHBIE W aHAJOTUYHBIE OpraHbl», «PyIUMEHTHI»,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI 4YellOBEKa M IMMMaH3e», «[aBHbIE
HaIpaBJICHUS 3BOJIIOIUNY, «O0I1IHe 3aKOHOMEPHOCTHU 3BOJIFOIII.

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

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TUMOTE3bl MNPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOTeHe3 W
naHcrepmusi. [loHayuHble IpeaCTaBICHUs O 3aPOKICHUU JKU3HU (KPEAMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOsKICHUS KU3HU U €€ ONpOBEpKeHHE ornbITamu .
Penu, JI. Cnannannanu, JI. [1actepa. [IpoucxoxaeHue >xu3Hu U aCTPOOUOIIOTHS.

OcHOBHBIE JTaIlbl HEOPTraHUYECKON 3BOJIIOLIUH. [InanerapHas
(reonmoruueckasi) SBOJIOINUSA. XHUMHUYECKass »HBOJIONMSA. AOWOTEHHBIM CHHTE3
OpraHnyecKkux BemecTB n3 Heopranndeckux. Omeir C. Mumrepa m I'. Opm.
OOpazoBanue mnoiuMepoB u3 MoHomepoB. Koarmepsatnas rumortesa A. U.
Omnapwuna, TumoTe3a nepBuyHOro Oyinpona JIx. XomnaeitHa, reHeTUYECKasi TUTOTe3a
I'. Ménnepa. Pubosumsl (T. Yek) m rumoreza «wmupa PHK» V. T'mnbGepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHHE MTPOTOKIIETKH.

Hctopust 3emum U MetoAwsl €€ wu3ydeHus. Vckomaemble OpraHU4ECcKHe
octaTkd. ['eoxpoHosoruss u e€ wMeronapl. OTHOCUTENbHass U aOCOIIOTHAs
reOXpOHOJIOTrHUs. I'€0XpOHOIOrHYecKast Kajla: 30Hbl, 3pbl, HEPHOBI, SITOXH.



HauvanbHbie 3Tanbel opraHudeckord »sBoaoonud. [logBiaeHne u 3BOIOLUA
MEPBBIX KJIETOK. DBOMIONUSA MeTabonm3Ma. BOSHUKHOBEHHE MEPBBIX IKOCHCTEM.
CoBpemeHHbIe MUKPOOHBIE OMOIIJIEHKU KaK aHaJOT MEepPBbIX Ha 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpPYCOB. [IponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX TPy MHOTOKJIETOUYHBIX OPTraHU3MOB.

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

OCHOBHBIC 3Tallbl 3BOJIONHMHA >KUBOTHOTO Mupa. OCHOBHBIE apoOMOP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBbie XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIONUA TO3BOHOYHBIX.
[Ipoucxoxnenne ampubuii u pentwimid. IIporncxoxaeHrne MIEKONUTAOUIMX U
ntui. Ilpunnun kimodyeBoro apomopdosza. OcBoeHHE OECIIO3BOHOUYHBIMU U
MMO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pasutne ku3HM Ha 3eMje MO 3paM U MepuoiaM: apxeu, MPOTEPO30i,
najgeo30i, Me3030M, KaitHo30M. OOm@as xapakTepucThKa KiuMara U
reoJornyeckux mnpoueccoB. [losiBIeHME M pacUBET XapaKTEPHBIX OPraHU3MOB.
YrieoOpa3oBaHue: €ro yCloBUs M BIUSHUE HAa Ta30BbIi cOCTaB aTMOC(EpHI.

MaccoBbie BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIOro. [IpuynHel u
CJIEICTBUS MacCOBbIX BbIMUpaHUil. COBPEMEHHBIM KOJIOTUYECKUN KpPHU3UC, €rO
ocobennoctu. [Ipobrema coxpanenus 6nopazHooOpas3us Ha 3emiie.

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

JemoHcTpanuu

[Toptpetsl: @. Penu, JI. Cnammanuanwy, JI. Tlactep, 1. . Meunnkos, A. U.
Omnapun, JIx. Xonaeun, I'. Ménnep, C. Mumnep, I'. IOpu.

Ta6nuie! u cxembl: «Cxema omnbita @. Penny», «Cxema onwita JI. [lactepa no
M3YUYCHUIO CaMO3apoXKJIeHUsl Xu3HW», «Cxema ombita C. Mummiepa, I'. FOpuy,
«JTanbl ~ HEOPraHWYECKOW  3BOMOUUM»,  «['€OXpOHOJIOrMYECKass — IIKaJIay,
«HauanpHble 3Tarbl OPraHUYECKON IBONIONUNY, «CxeMa 00pa3oBaHUS DYKapHOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mpupoabl», «CTpoeHue BHUpPYCay,
«Apomopdosel  pacteHuit», «PunmopuTh», «OIHOKIETOYHBIE BOJOPOCINY,
«MHOTOKJIETOUHbIE BOAOpoCHnY», «Mxu», «llamopoTHukm», «l'onocemMeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHu», «(Cxema pa3BUTHUS KUBOTHOIO
Mupay, «Apomopdossl KUBOTHBIXY», «lIpocteiimme», «KumedHomnomocTHbIEY,
«IInockue 4EPBUY, «YUEeHUCTOHOTHEY, «PBIOBIY, «3€MHOBOJIHBIEY,



«IIpecmbikaromuecs», «lItuuppy, «Muekonuraromue», «Pa3Buthe Xu3HM B
apXeucKou spe», «Pa3BuTHe )XU3HU B MPOTEPO3OMCKOU dpey», «Pa3BuTne Ku3HU B
IIaJIC030MCKOM 3pe», «Pa3BuThe KU3HU B ME3030MCKOM 3pe», «Pa3BuThe XKu3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAasl CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuu pPACTEHUM pa3IMYHBIX OTHAENOB, KOJUICKIIMH
HAaCEKOMBIX, BIIAKHBIC IIPENAapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIUN
WUTJIOKOXKHUX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, Yyyejla NTHULl U 3BEpEW,
KOJUIEKIIMM OKAMEHEJIOCTEM, ITOJE3HBIX HCKOMAEMBIX, MYJBSDKH OPTaHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHasa  sga0oparopHas paGora «MopaenupoBaHUE — ONBITOB
Munnepa—tOpu no n3ydeHnro abMOreHHOTO CHHTE3a OPraHMYECKUX COCTUHEHH B
NEPBUYHOI aTMochepe».

JlabopaTtopnasi paGora «/3yueHue M omnHcaHuWE MCKONAEMbBIX OCTAaTKOB
JPEBHUX OPTaHU3MOB).

IIpakTnueckass padora «M3ydyeHne O0COOEHHOCTEH CTPOCHUSI PaCTECHUM
Pa3HBIX OTAEIIOB).

IpakTnueckas padora «3yueHre oCOOEHHOCTEW CTPOEHUSI TTO3BOHOYHBIX
YKUBOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOT eHe3

Pa3znensl u 3agaun aHTPOMOJIOTHU. METOIBI aHTPOIOJIOTUH.

CraHoBIEHHE TPEACTABICHUN O IMPOUCXOKICHHM YeEJIOBEKa. Penmmrmnosnsie
B033peHU. COBpEMEHHBIE HAYUHBIE TEOPHH.

CX0ZCTBO Yen0BeKa ¢ )KUBOTHBIMU. CHCTEMAaTHUYECKOE MOJIOKEHUE YEIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hbU310I0T0-OMOXUMHUYECKHUE,
noBeieHueckre. OTanyus 4enoBeKa OT KUBOTHBIX. [IpsIMOXOXKIEeHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rOJOBHOIO MO3ra U BTOPOM CUTHAJIBHOM
CUCTEMBI.

JIBrkymne cuiibl ((akToOphl) aHTPONOreHe3a: OMOJIOrHYecKre, COlualbHbIE.
CooTHoLIEeHNE OMOJOTUYECKHUX U COLIMATIBHBIX (DAKTOPOB B aHTPOIIOTEHESE.

OcCHOBHBIE CTaAMM aHTpororeHe3a. PaHHue 4YenoBEeKOOOpa3Hble O00E3bSHBI
(IPOKOHCYJIBI) M PaHHUE TTOHTUIBI — OOIIHE MPEIKH YeIOBEKOOOPA3HBIX 00€3bsH 1
JoJiei. ABCTpaTONUTEKU — JBYHOTHE MpEeAKH Jtofeh. UenoBeK yMenbli, MepBbie
M3TOTOBJICHUS OPYIUM TpyAa. UenoBek NpsIMOXOAALIMNA U IEPBBIMA BBIXOJ JIKOJAEU
3a  mnpenensl  Adpuku. YenoBek reiaenbOeprckuii — - 0oOmMMM  MpesoK
HEAHJEPTAJIBbCKOTO YEJIOBEKA M YEJIOBEKA PasyMHOro. YenoBeK HeaHIAepTalbCKUN
KaK BHJ JIFOJEH XOJOJHOTO KJIMMaTa. YeloBEeK pa3yMHBbIM COBPEMEHHOI'O THIIA,
JICHUCOBCKHMI 4EJOBEK, OCBOEHHE KOHTHHEHTOB 3a mpeaenamMu Adpuku.
[TasnieoreneTrka v najeoreHOMHUKA.



OBOMIONMS COBPEMEHHOTO 4eloBeKa. EcTecTBEeHHBI OTOOpP B MOMYJISLMSIX
yenoBeka. MyTalmoHHBIH mporecc U noaumopdusM. [lomymsimoHHbIE BOJHBI,
npeiid reHoB, murpanus U «3(PGEeKT OCHOBATENS» B MOMYJISIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckne pacel. I[loHdatue o pace. bosblime pacel: eBpomneouaHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANbHASs),  MOHTOJOUIHAsS
(a3maTcko-aMepuKaHcKas). Bpems u myTu paccelieHHs 4YelnoBeKa IO IJIaHETe.
EnuHcTBO  dyenoBeueckux — pac. HayuHas  HECOCTOSTENBHOCTh  pacu3Ma.
[Ipucnoco6eHHOCTh YeloBeKa K pa3HbIM YCJIOBHUSIM OKpY)KAroUIeH Cpeibl.
Bnusnue reorpadguueckoil cpeapl W Apeiida reHoB Ha Mopdosoruio u
($u3MONOTHIO YeTIOBEeKa.

MexauciuIuiMHapHble  MeTOAbl B (u3udeckor  (OMOJOTHYECKOM)
AHTPOIIOJIOTMM.  OBOJIOLMOHHAS  AHTPONOJIOTHS W MAJCOAHTPOIOJIOTHS
YeJIOBEUECKUX NOIMyJSAUMi. bruoconnanbHble HCCIENOBaHUS NPUPOJBI YEIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOITMYECKOT0 M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpanun

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

Tabmunp! 1 cxembl: «MeToJIbl aHTPONOJIOTUNY, «['0JJIOBHON MO3T uerIoBeKay,
«YenoBekooOpa3Hble 00€3biHb, «CKeleT uegoBeKa M CKEeJeT IIMMIIaH3e»,
«PynumeHThI 1 aTaBu3MbD), «JIBHKYIIME CHIIBI aHTPOIIOTEHE3A», «IBOJIIFOLIUOHHOE
JIPEBO  YEIOBEKa», «ABcTpaionutTek», «YenoBek  ymenslit», «YenoBek
IPAMOXOAAIIMIY, «JleHucoBckui yenoBek» «Heanaepransup», «KpoMaHbOHIBDY,
«IIpenku yenoBeka», «Tarbl HIBOJIFOLUN YEJTOBEKA», «Pachl yenoBeka.

OGopynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TIPeAMETOB MaTepualibHOU
KyJIbTYpbl ~TpPENKOB 4YeloBeKa, penpoaykuuu (pororpadum) KapTuH ¢
MUQOJIOTHYECKUMU U OUOJICUCKUMH CIOKETAMHU TPOUCXOXKJICHUS YEJIOBEKa,
¢dotorpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BEeKa, MOJIENb
yeperna 4YejJoBEKa M 4epena I[IMMIIAH3€, MOJENb KUCTH 4YEJIOBEKAa W KUCTH
HIMMIIaH3€, MOJEIIH TOpCa MPEAKOB YEJIOBEKa.

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

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aJalTalNil YeIIOBEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOULICHUSIX OPraHU3MOB H
HA/IOPraHU3MEHHBIX CHCTEM C OKPY:Kalolei cpeaoi

3apoxaeHre U pazBuTue 3kojorud B Tpyaax A. I'ym6onbara, K. @. Pynbe,
H. A. CesepuoBa, J. I'ekkensi, A. Tenciu, B. H. Cykauésa. Pa3gensl u 3amauun
9K00TuU. CBSI3b SKOJIOTUU C IPYTUMH HAYKAMH.



Metoasl sxonoruu. IloneBbie HaOmoneHUs. DKCIEPUMEHTHI B JKOJOTHH:
npupojHble W JabopatopHble. MoJaenupoBaHUE B JKOJOTUH. MOHHUTOPHHT
OKpY’KaIOIIEH CpeIbl: JIOKAIbHBIN, peTUOHATBHBIN U TJI00ATbHBII.

3HaYeHUE DOKOJIOTMYECKMX 3HAHUM i1  YEJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHNE KAaK OCHOBA CBS3€HM YENOBEYECTBA C NMpUpoaoi. PopmupoBaHue
AKOJIOTUYECKOM KYJIBTYPbI M HKOJIOTHYECKON IPaMOTHOCTH HACEIEHUS.

JleMoHCTpanun

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

Tabmuubl 1 cxembl: «Pazgensr sxonorun», «Metoasl skonoruny, «Cxema
MOHUTOPHUHIA OKPYXKAIOLIEN CPEIbD».

JlaGopaTopHuasi padora «3yuenue METOJ0B JKOJIOTUYECKUX
UCCIICOBAHUI.

Tema 7. Opranusmsl U cpea OOUTAHUS

DKOJIOTHYECKHE (PAKTOPbI U 3aKOHOMEPHOCTH UX naenctus. Kiaccupukanms
HKOJIOTUYECKUX (DAKTOPOB: aOMOTHYECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0ume
3aKOHOMEPHOCTH JEHCTBUSA 3KoJIornueckux ¢akropos. IIpasuno munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBl.

Abuotnueckue (¢akropel. CBeT Kak sKonorudeckuid akrtop. JleiicTBue
pPa3HBIX YYAaCTKOB COJIHEYHOI'O CHEKTpa Ha OPraHu3Mbl. DKOJOTMYECKUE TPYIIIbI
pacTeHUH M JKUBOTHBIX II0 OTHOIICHHMIO K cBeTy. CHUTHaJIbHAas poOJIb CBETA.
doTonepruoau3M.

Temmnepatypa kak oskojorudeckuid (axrop. [eiicTBue TemmepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEPMHBIE U TOMOWOTEPMHBIE OPTAaHU3MBI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxxnocth kak skojorumyeckuil (daxrtop. Ilpucmocobienus pacTeHuil K
noJiIepKaHuio0 BoJgHOro OanaHca. Knmaccudukanusi pacTeHH MO OTHOILEHHUIO K
Boze. [IpucnocoOneHust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXUMA.

Cpenpl oOMTaHUs OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
riyOMHHasT  MOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  DU3UKO-XUMUYECKUE
O0COOEHHOCTH cpell oOuTaHusi opraHu3MoB. [IpucrocoOneHuss OpraHu3sMoB K
YKU3HM B pa3HbIX Cpelax.

buonornyeckue putmbl. BHemnHue W BHyTpeHHUE pUTMBIL. CyTOYHbBIE H
roJu4yHble pUTMBL. [IpUCHIOCOOIEHHOCTh OPraHM3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUM KU3HMU.

Kusnenusie Qopmbl opranuzMoB. [loHsiTHe O JKU3HEHHOW (Qopme.
XKuznennble POpMBbI paCTEHUM: AepEBbs, KyCTAPHUKU, KYCTAPHUYIKH, MHOTOJIETHHE



TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHBIE (POPMBI IKUBOTHBIX: THUIPOOHMOHTHI,
re00OHUOHTHI, a9pOOHOHTHI. OCOOCHHOCTH CTpOEHUS U 00pa3a KU3HHU.

buotnueckne bakTopsI. Bunpr  OMOTHMYECKMX  B3aUMOJEHCTBHIL:
KOHKYPEHIUSI, XUIIHUYECTBO, CUMONO03 U ero (opmsl. [lapasutusMm, koomneparus,
MyTYyaju3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). Hetpoduueckue
B3aUMOJCHUCTBUSA  (Tomm4ueckue, (Qopudeckue, ¢abpuueckue). 3HAUCHUE
OMOTHYECKUX B3aMMOJCUCTBUM JJisI CYIIECTBOBAHUSI OPraHU3MOB B Cpele
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIOYESHUSI.

JdeMoHCcTpauu

Tabmuubl U cxembl: «IDkonorudyeckue @axrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKUE TPYIIIHI )KUBOTHBIX MO OTHOIICHUIO K CBETY», « TenIoKpOBHbIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE >KUBOTHBIC», «DHU3MONOTHYECKUE aaanTaluu
KUBOTHBIX», «Cpenbl OOWTaHHUS OpraHuU3MOB», «bHOJOTHYECKHE PUTMBDY,
«Kuznennole  Qopmbel  pactenmit», «KuzHeHHbIE  (GOPMBI  KUBOTHBIXY,
«JKOCHUCTEMA UPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «llenn
NUTaHUS, «XulHuuecTBoy, «llapasutuzm», «KoHkypeHuus», «CumMOnos3y,
«KoMmmeHcanuzmy.

O6opynoBanue: repbapud pacTeHUW W KUBOTHBIX, MPUCIOCOOICHHBIX K
BIIUSHUIO PAa3IUYHBIX OSKOJOTUYECKUX (PAKTOpOB, repdapuu CBETOIOOUBBIX,
TEHEJIIOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIIOOMBBLIE, TEHEIIOOUBBIC U
TEHEBBIHOCJIMBbIE KOMHATHBIE PACTECHUS, repOapuu U KOJUICKIIMHU TEIIOJI0OUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, uydesia MTHUIl U 3Bepeid, repOapuu
pacTeHul, OTHOCSIMXCA K TUrpoduTaM, kcepoduram, Me30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJIEKIIMH >KUBOTHBIX, OOUTAIOIINUX B Pa3HBIX cpejax,
repObapuv M KOJUICKIIMM PACTEHUH U JKUBOTHBIX, OOJIAJAlOIIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM >KM3HMU, repOapuu u
KOJUICKIIUU PACTEHHM M >KUBOTHBIX PA3UYHBIX XKU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUYACTBYIOIIUX B PA3JIMYHBIX OMOTUYECKUX B3aUMOJIEHCTBUSIX.

JlaGopaTopnasi paGora «BpisBiIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlaGopaTopuasi paGora «BpisiBIeHHE NPUCTOCOOJICHUNA OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlabopaTopnasi pa6ora «AHATOMUYECKHE OCOOCHHOCTH pACTEHUU U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. DKo10rust BUAOB U MOILYJISA UM

OKOJIOTUYECKHE  XapaKTePUCTUKU  TMOIYJISLHH. [Monynsimua  kak
Oounonornyeckas cucreMa. Poib HEOTHOPOMHOCTH Cpelibl, (PU3NIECKUX OAPHEPOB U
0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHUHU MPOCTPAHCTBEHHOW CTPYKTYPHI
nonyysiiuii. OCHOBHBIE TIOKa3aTeIW TMOMYJSIUU: YHUCIEHHOCTh, IUIOTHOCTb,



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

DkoJsioruyeckas CTpykrypa nonyssiuu. OIeHKa YUCIECHHOCTH TOIMYJISIUHN.
JAvHamuka nonynsuuu U €€ peryisinusa. buoTudeckuili MOTEHIMAN MOIYJISLHAH.
MopaenupoBaHue JUHAMUKA NOMyIsiuuK. KpuBble pocTa YMCIEHHOCTH MOMYJISIIUN.
KpuBble BbDKMBaHUSA. Perynsius YWCICHHOCTH MOMYJSIUNA: POk (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. DKOJIOTMYECKHUE CTPATETUH BUJOB (T- U
K-cTparerun).

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

Bun kak cucrema nomyisinui. Apeansl BUAOB. BHIBI M HMX >KM3HEHHBIE
CTpaTeruu. JKOJIOTUYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTU TIOBEJCHUS WU MUrpaluid >KUBOTHBIX. buoiormueckue
WHBA3UU YYKEPOJHBIX BUJIOB.

JleMoHCTpanumn

[Toptper: Ix. . XaTunHCOH.

Tabmuubl U cXeMbl: «JKOJOTHYECKHUE XapAKTEPUCTUKU TOMYJISIIUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa HoOmyJsiqun», «Bo3pacTHele  mupamMuabl
nonyasinun», «CKOpPOCTh  3acelieHUs MOBEPXHOCTH  3€MJIM  Pa3IuYHBIMU
opranuzmammn», «Mogeinb 3xonorudeckort Humm k. M. XaTunHcoHay.

O6opynoBanue: repdapun pacTeHUM, KOJJICKIIUU KUBOTHBIX.

Jlabopatopuass  padora  «IIpucnocoGnenusi ceMsH  pacTeHUd K
PacCeNICHUIO».

Tema 9. IKo10rus co00IECTB. IKOJOTHYECKUE CHCTEMBI.

CooOmiectBa opraHu3MoB. buoreHo3 u ero crpykrypa. CBA3UM MEXIy
OpraHu3MaMu B OUOIIEHO3E.

Okocucrema kak otkpbitas cuctema (A. Jkx. Tencnu). dyHKIMOHATBHBIE
OJIOKM OpraHW3MOB B DJKOCHUCTEME: TMPOAYLEHTbl, KOHCYMEHTBI, PEIYLICHTHI.
Tpoduueckne ypoBHu. Tpoduueckue uenu u cetu. AOHOTHYECKHE OJIOKH
skocucteM. [TouBbl U Wikl B 3kocucTemMax. KpyroBopoT BelIEeCTB U MOTOK SHEPTUH
B OKOCHUCTEME.

OcHOBHBIE  TIOKa3aTeau  dKocucTeMbl. buomacca u  mOpoayKuus.
DKOJOTHYECKUEe THPaMU/JIbI YKCEN, OMOMACChl U SHEPTHUHU.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKileccuu. llepBuunbie u
BTOPUYHBIE CYKIIECCUM W MX TMPUYUHBL. AHTPOIOIE€HHbIE BO3JCUCTBUS Ha
cykneccuu. Kimmmakcrnoe cooOrectBo. bropaznoobOpasue u mojgHoTa KpyroBopora
BEIIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.



[IpupoaHbie 3KOCUCTEMBL. JKOCUCMEMbL 03ED U peK. DKocucmembl Mopet u
oxeanog. Ixocucmemvl MyHOp, 1€Co8, CMmeneu, nyCmbitb.

AHTpONOr€HHBIE HKOCUCTEMBI. ATrposKkocucTeMa. ArpoueHo3. Pazmmuus
MEXIy aHTPOIIOT€HHBIMU U MPUPOTHBIMHU 3KOCHCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [oponckas
dbropa u ¢ayna. CuHaHTpomm3aius TOpPOJACKOW QayHbl. buonormdeckoe wu
X035 CTBEHHOE 3HAUECHUE arPOIKOCUCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUN OPraHU3MOB B
sKocuctemax. Ponb kackaonoco 3ggexma u 6udo8-30upukamopos (Kirouesvix
61008) 8 yHKYUOHUposanuu skocucmem. IlepeHOC SHEPTHUU U BEIIECTB MEXTY
CMEXKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmoi 8030eliCcmaus 3aepA3HEHUl PA3HbIX munos Ha
CcybOpeaHu3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHO8bl ~ 9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2SEHHO20  B030€UCMBUSL.
MeTom00THs MOHUTOPHHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX YKOCHUCTEM.

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

HIMPOKOJIMCTBEHHOTO Jiecay, «IKOCHUCTEMa XBOWHOTO jeca», « DyHKIIMOHAIbHBIC
TPYIIBI OPTaHU3MOB B 3KOCHCTEMe», «KpyroBopoT BEmIECTB B 3KOCHCTEME),
«llenu nutanus (macTOUIIHAS, NETPUTHAS)», « DKOJIOTHUECKAs TUPAMHIA YUCEID,
«IKonoruyeckas mupamMuia OMOMaCChly, «IKOJOTHUECKass MUpaMUa SHEPTUNY,
«O0pazoBanue 6onota», «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxapa», «IKocucrema o3epa», «ArpoueHos», «KpyroBopor BEmIECTB U MOTOK
SHEPrUH B arporieHo3e», «l[Ipumepsr ypboskocucTem.

O6opynoBanue: repdbapun pacTeHU, KOJUIEKIIMYA HACEKOMBIX, Uydelia MTUIL |
3Bepeit, repOapuu KyJIbTYpPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
IKOCHCTEMBI.

IIpakTuyeckas padora «l3yuenue u onucanue ypOo03KOCHCTEMBD.

JlaGopaTopnasi pa6ora «M3yuenue pazHOOOpa3usi MEJIKUX TMOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX SKOCUCTEMAX)).

IKCKYypcHsi «DKCKypCHUsl B TUIUYHBIN OmoreorieHo3 (B ayOpaBy, OEpe3HSsK,
€JIbHUK, Ha CYXOJ0JIbHBIN WM TTIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYpcUsi «IDKCKYpCUsl B arpodKOCHUCTeMy (Ha Moje WM B TEIUIMYHOE
XO034MCTBO)».

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

buochepa — obmemnanerapHass o0ojiouka 3eMIIH, TIE€ CYIIECTBYET WIIH
CyILLECTBOBaJIa >kKM3Hb. PazBuTHe npezacTaBieHuii o ouochepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepnaackoro o 6mocdepe. O6mactu 6mocdepsl u e€ coctas. JKupoe
BEIIECTBO OHOC(hEephl U ero PyHKIIHH.

3aKOHOMEPHOCTH cymiecTBOBaHUs Onocdeprl. OcoOeHHOCTH OHMOChEphl Kak
rio0abHOM PKOCcHCTeMBbI. J{MHamuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEIIIECTB U OMOTEOXMMHUYECKUE LUKIbI (Yriiepoja, a3oTa). PUTMHUYHOCTD siIBIIEHUN
B Omocdepe.

3oHanbHOCTh Ouocdepnl. Ilonstne o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYyHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U MIMPOKOJIUCTBEHHBIE Jieca, CTEIH, CABAHHBI,
MyCTBIHU, TPOMMYECKHUE JIECa, BHICOKOTOPhs. KilnMmar, pacTuTenbHbIN U )KUBOTHBIH
MHUp OMOMOB CYIIIH.

CtpykTypa u (QyHKIHS )KHUBBIX CUCTEM, OIICHKA WX PECYPCHOTO MOTEHITHAA U
ounochepHbIx QyHKIUHA.

JlemoHcTpanuu

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

Tabmuuel u cxembl: «['eocdhepnl 3emim», «KpyroBopoT azora B MPUPOIEL,
«KpyroBopoT yriepojga B mpupone», «KpyroBopoT Kuciopoja B MNPUPOIAEH,
«KpyroBopoT BoJbI B mpupojie», «OcHOBHBIE OMOMBI cyminy», «Knumatnueckue
nosica 3emnn», «TyHapay, «Talra», «Cmemannsiii gec», «ILIupokoancTBEHHBIN
aecy, «Crenby, «CaBanHay, «IlycTeiasy, « Tponuyeckuii gec.

O6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJIJIEKIIMHU KUBOTHBIX.

Tema 11. YesnnoBek u oKpy:xa0Ias cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYMHBL. Bo3geicTBHE YelOBEKa Ha
ouochepy. 3arpssHeHne Bo3AymHOM cpenpl. OxpaHa Bo3ayxa. 3arps3HEHHUE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienume mnouBsl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiuMara.

AHTpOIIOTEHHOE BO3/ICMCTBUE HA PACTUTENBHBIA U KUBOTHBIM MUp. OXxpaHa
PACTUTENBHOTO W KUBOTHOTO MHpa. OCHOBHBIE TMPHUHIUIBI OXPaHbI MPUPOJIBL.
Kpacasie xkHuru. OcobGo oxpansemblie npupojanbie Ttepputopun (OOIIT).
Bboranuyeckue caibl U 300J10TUYECKUE TTAPKH.

OCHOBHBIC TPUHIUIIBI YCTOWYMBOTO PA3BUTHSI UYEJIOBEUECTBA W MPUPOJIBI.
PanmonanbHOE  TPUPOJOMNOJIBL30BAHUE W COXpaHEHHE  OMOJOTHYECKOTO
pazHooOpasust 3emiu. OOImMe 3aKOHOMEPHOCTH TJI00ABHBIX JKOJOTHYSCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3KCA U €T0 BEPOATHBIE TIOCIIEICTBUA.

Pa3Butne METOJIOB MOHUTOPUHTA PA3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujeli u
KOHKYPEHMOCnocoOHoll dnepeemuke. buonozuueckoe pasnoobpasue u buopecypcai.
Hayuonanvnvle ungopmayuonuvie cucmemvl, obecneuusaowue O00CmMyn K
uHgopmayuu NO COCMOAHUIO OMOENbHLIX 6U008 U 3IKocucmem. OcHoBbl



IKopeadburumayuy dKocucmem U cnocobos 0O0pbOLL ¢ OUONOBPENHCOCHUAMU.
Pexoncmpykyus mopckux u Ha3eMHbIX IKOCUCTEM.

JleMoHCTpanun

Tabmuubl u  cxembl:  «3arps3HeHue  aTMocdepbl»,  «3arps3HeHue
ruapocdepbl», «3arpsizHeHue 1MouBb», «llapHukoBbit  3dhdext», «Ocobo
OXpaHseMbI€ MPUPOTHBIE TEPPUTOPUN», «MOJEIN YIPABIIEMOTO MUPAY.
O6opynoBanue: ¢otorpaguu OXpaHSEMbIX pPACTEHHWW M >KUBOTHBIX KpacHoii
kHuru Poccutickoit @enepanuu, KpacHol KHUTH perrvoHa.



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

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yJibTaTaM OCBOCHHS
OOy4YaroNIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUs: JUYHOCTHBIE,
METaNpPEIMETHBIE U IPEIMETHBIE.

B cTpykType NTMYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPAMMBI IO OHOJIOTHH
BBIJICJICHBI CIEAYIOUIME COCTABISAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
IPaXKIAHCKON UJIEHTHYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOOINpEACNICHUIO0, Haluuyue Mmomusayuu K OOy4YEHUIO  OHOJIOTUH,
yeneHanpasienHoe pazeumue BHYTPEHHUX YOEXKIEHUU JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJACTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haluyue NpPa8oOCO3HAHUA  DKOJIOTHUUECKOU
KYJBTYPbI, CHOCOOHOCMU CMA8UmMb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MTPOTPAMMBI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIUTATEIHHOM JEATETLHOCTH B COOTBETCTBUHU C
TPAAULUOHHBIMUA POCCUICKHUMU COUUOKYJIBTYPHBIMU, HCTOPUUYECKUMU U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUJIaMU U HOpPMaMHU
MOBEJICHUSI MW CHOCOOCTBYIOT TMpOIecCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U
CaMOpa3BUTHUsSA, Pa3BUTHUS BHYTPEHHEH TMO3UIUMK JIMYHOCTH, MNATPUOTHU3MA U
YBaXKEHUS K 3aKOHY U IMPaBOIOPSAIKY, YEJIOBEKY TPyJa U CTaplIeMy MOKOJECHHIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHUS K KYJbTYPHOMY HACIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAJIIBHOTO Hapoaa Poccuiickoir ®denepaiuu, npupoae u
OKpYXarolIen cpee.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus
JIOJDKHBI OTPa)kaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chopMHUPOBAHHONW BHYTPEHHEW TMO3UIIUECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEILHOCTHA B MPOILIECCE peaiv3aliid OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEIBHOUN ESITELHOCTH, B TOM YHCJIE B YACTH:

1) rpaxkaaHcKOro BOCIUTAHUS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOMN MO3UIIMK 00YUAIOIIETOCsS KaK aKTUBHOTO U
OTBETCTBEHHOTO YWJICHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX TIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTA IMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIIEHWN y4eOHBIX W TMO3HABATENIBHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

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

YMEHUE yYUTHIBATH B CBOMX JEUCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIFOJICH C Pa3HBIMU YOSKICHUSAMH, KyJIbTYPHBIMHA IIEHHOCTSIMU U
COIIMAJIbHBIM MTOJIOKEHHEM;

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

TOTOBHOCTh K TYMaHUTApHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXXJaHCKOMN WJICHTUYHOCTH,
NaTpuOTU3Ma, YBaKEHUS K CBOEMY HapoJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
PonuHoM, ropmoctm 3a CBOM Kpad, CBOKO PoauHy, CBOM S3BIK WU KYJIBTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHUE K MPUPOJIHOMY HACIEAUIO U MAMSTHUKAM IPUPOJIbI,
TOCTUXEeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHMBATh BKJIAJl POCCUUCKUX YYEHBIX B CTAaHOBJICHUE W
pa3BuUTHE OWOJOTHMH, TOHUMAHUS 3HA4YEeHHUs] OWOJOTUM B TO3HAHUHM 3aKOHOB
MPUPOJIBI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO 00IIEeCTBa;

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

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE IYXOBHBIX LIECHHOCTEHW POCCUMCKOT0 HAPOa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUECHTHUPYACH HA MOPATHLHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISAM, CO3JaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMu HaposoB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSL:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAsl 3CTETUKY ObITAa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPya, OOIIECTBEHHBIX OTHOIIICHUH;

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



TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BUAAX HCKYCCTBa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOW JTUYHOCTH;

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

NOHMMAaHUE W peaju3alus 3J0pOBOTO W 0e30MacHOro oOpasza KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOamaHCHUPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryispHas Quandeckas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

MOHMMAHUE LEHHOCTH MPAaBUJ HWHIMBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBEICHHS B CUTYalUsX, YTPOKAIOIINX 30POBbIO U JKU3HU JIFOJICH;

OCO3HAHHWE MOCIEACTBUN M HENPHATHS BPEAHBIX MPUBBIYEK (YIOTPEOIICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYA0IIO0HE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTA TEXHOJOTHYECKOW M COLMAIBHOMN
HaIPaBJIEHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO JIESITEIIBHOCTB;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHoHaTbHON JEesTENbHOCTH, YMEHUE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccun MW pealru30BbIBAaTh
COOCTBEHHbIE KU3HECHHbIE TIJIaHbL;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHIO M C€aMOOOpPa30BAHUIO Ha
MPOTSIKEHUU BCEU KU3HH;

7) 3K0JIOTMYECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKU LEJIECO00pa3HOEe OTHOIIEHHE K MPUPOJE KaK HCTOUHHKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHMS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOXKHBIX ITOCJIEICTBHMA  JUIS
OKPYKaIOIIEH CPEIbl;

OCO3HAaHME TJI00aTBHOrO XapakTepa 3KOJIOTMUECKUX MpoOJeM M IMyTed HuX
pEelICHHS;

CIIOCOOHOCTh HCIOJIb30BaTh MPUOOpPETaEMble TPU HW3YYCHUU OHOJIOTHH
3HaHWS W YMEHHsS TpU pPELICHUH NpoOJieM, CBA3AHHBIX C pPAlMOHAIbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  MOBEACHHUS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B HOKOCHUCTEMAX, OXpPaHY BHUJIOB,
AKOCHUCTEM, OHOCchephl);

AKTUBHOE  HEMNpUATUE JCUCTBHHM, NPUHOCIIIMX BpEI  OKPYXKAKOLIEH
OPUPOJIHON cpezie, YMEHHE MPOTHO3UPOBATH HEOJIATOMPHUATHBIE IKOJIOTUYECKUE
MOCJIEICTBUS MPEANPUHUMAEMBIX ACHCTBUIN U MPEIOTBPAIATH UX;



HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYPHI,
ombITa NEeATeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MPaKTUKE, TOTOBHOCTH K YYaCTHUIO B MIPAKTUYECKOMN JIEATEIbHOCTH SKOJIOTUYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JUajore
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPILICHCTBOBAHUE SI3bIKOBOW M YHUTATENBCKOM KYJIbTYpbl Kak CpelIcTBa
B3aMMO/ICHCTBUSI MEXKTY JIIOJbMH U MIO3HAHUS MUDA;

MOHUMAaHUE CHenu(PUKH OWOJOTUM KakK HAyKd, OCO3HAaHWUA €€ POl B
GbopMHUpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpYXarollleM MHUpe Kak O €IMHCTBE MPHUPOJIbI, YeIOBEeKa U
oOllecTBa, B TO3HAHWK MPHUPOJHBIX 3aKOHOMEPHOCTEM W PEIICHUH MpoOieM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU JIsi COBPEMEHHOM ITMBHIIM3AIIUU:
oOecrieyeHuss HOBOTO YpPOBHS Pa3BUTUS MEIUIIMHBI, CO3JJaHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  peIIaTh PECYpCHbIE  MPOOJEMBI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTEeH BhIXOJIa U3 TII00ATBHBIX AKOJOTHUECKUX MPOOIeM U
oOecrieueHusi mepexoja K  yCTOMUMBOMY  Pa3BUTHIO,  PalMOHAJIBLHOMY
HCITIOJIb30BAHUIO TPUPOJIHBIX PECYpCOB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIINIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAYyYHONW TI'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
IPU U3y4YEeHUU OUOJIOTHH;

MMOHMMAHHUE CYUIHOCTHU METOJOB IMO3HAHUS, HUCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH WCIOJL30BaTh TMOJIydaeMble 3HaHMS [JI aHajdu3a U
OOBSICHEHUS SIBJICHUN OKPYXKAIOIIETO MUPa U MPOUCXOAIINX B HEM HU3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKJIOYEHUSI HAa OCHOBE HAay4yHbIX (PakToB U
MMEIOLIUXCS JAHHBIX C LIEJIbIO MOTYYEHHS JOCTOBEPHBIX BBHIBOJIOB;

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

OCO3HAHUE IIEHHOCTH HAY4YHOW AESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO U UCCIIEA0BATENbCKYIO AEATEIbHOCTh UHIUBUAYAJIBHO U B TPYMIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPhIBHOMY  OOpa30BaHUI0 U
caM000pa30BaHNI0, K aKTUBHOMY IOJTYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTUHU B
COOTBETCTBHHM C KM3HEHHBIMH MOTPEOHOCTSIMH.



METANIPEAMETHBIE PE3YJIBTATBI

MeTaHpeI[MCTHLIG PE3yIbTaTbl OCBOCHHA y‘{€6HOFO mpcameTa «buomnorusy
BKIIIOYAIOT: 3HAYUMBIC JJIA Q)OpMHpOBaHI/ISI MHUPOBO33PCHUA 06yqa}oumxc;{
MCKINCHOUIITIMHAPHBIC (MG}KHPGILMCTHLIG) 06I_H€Hay‘IHI>Ie IMOHATHA, OTPAXKAKOIINC
OCIOCTHOCTD H&y‘-IHOfI KapTHHbl MHpa U CHeI_[I/Iq)I/IKy MCTOOOB ITIO3HAHMA,
HCIIOJIB3YCMbBIX B CCTCCTBCHHBIX HAayKax (BeH_[eCTBO, OHCPIrusAd, ABJICHUC, ITPOLCCC,
CHCTCMaA, Hay‘{HLII\/’I q)aKT, IIPpUHOUII, TUIIOTE3d, 3aKOHOMCPHOCTDL, 3aKOH, TCOpPHUA,
HCCICOAOBAHUC, HaGHIO,HeHI/IC, HN3MCPCHHC, OKCIICPUMCHT 151 I[pyme);
YHUBCPCAJILHBIC yT-Ie6HBIC I[eﬁCTBPIH (HOSHaBaTeJ'IBHBIe, KOMMYHUKATUBHBIC,

PETYJISTUBHBIE), 00ecIeYnBaroIIne (dbopmupoBaHue (GyHKIIMOHATBHON
IPAMOTHOCTH W  COLUMAJIbHOM KOMIIETEHUMH OOYYalolUXCS; CIIOCOOHOCTH
oOyuaroumxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMS U  YHUBEpCAJIbHblE y4yeOHbIE JIEHCTBUS B
ITO3HABATEIILHOM U COLMAJIBHOM ITPAKTHKE.

B pesynbrare wu3yuyeHHs OHOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEero
oOpasoBaHust y oOyuwatomierocss OyayT cOpMHUpOBaHbl IO3HABATEJIbHbIC
yHHUBEpCaJbHblEe yueOHbIE JEMCTBYSI, KOMMYHUKATUBHbIE YHUBEPCAIbHBIE yUeOHbIE
NEHCTBUS, pEryJIsSITUBHBbIE YHHUBEpCAlbHbIE Y4YEOHbIE JIEHUCTBUS, COBMECTHAs
NEeSATEIbHOCTbD.

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI IMPOTPAMMBI CPEIHEro OOIIEro
o0pa30BaHMsI JOJKHBI OTPAXKATh:

OBananenue YHHMBEPCAJTbHBIMHU y4eOHBIMU MO3HABATEIbHBIMH
NeCTBUSIMM:

1) 6a3oBble JJorMYecKHue JAeiicTBUA:

CaMOCTOATENbHO  (QOPMYJNIHpPOBAaTH W aKTyaJlM3UpoBaThb  MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh INPU OCBOCHHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(pUKaIUU, 000OIICHUS ), PACKPBIBATH CMBICIT
OMOJIOTMYECKUX MOHATUM (BBIIENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBATH
CBSI3U C IPyTUMH MTOHATUSAMH);

ONpENENATh LENU JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTHKEHHSI, COOTHOCUTD PE3YJIBTATHI AESATENBHOCTH C TOCTABICHHBIMU LIETISIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS ISl OObsICHEHUS (DAKTOB U SIBJICHUIM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKHE PACCYXIAEHUS (MHIYKTUBHBIC, JEAyKTUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYHS] B PAaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOBI U 3aKIIOUEHUS;

NPUMEHSTH CXEMHO-MO/ICJIbHbIE cpencrtsa Ui IPEACTaBIICHUS
CYILLECTBEHHBIX CBSI3€M M OTHOLIEHUH B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTax, a



TaKK€  TMPOTUBOPEUMU  PA3HOTO  POJAA,  BBIABICHHBIX B Pa3IWYHBIX
WH()OPMAITMOHHBIX UICTOYHUKAX;

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

BHOCHUTbH KOPPEKTHUBHI B ICSITEIBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YyJIbTATOB
IEJISIM, OLICHUBATh PUCKH TIOCTIEACTBUHN JACITCIBHOCTH;

KOOPJIMHUPOBAaTh W  BBHINIOJHATH pabOTy B  YCJIOBHSX  PEabHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE TTPU PEIICHUU )KM3HEHHBIX MTPOOJIEM.

2) 0a30BBIE HCCJIEA0BATEIbCKHE AelCTBHSA:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MMPOCKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspelieHusi MmpoOjeM, CHOCOOHOCTBIO M  TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METOJIOB PEIICHUS IPAKTUYECKUX 3aj1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MTO3HAHUS,

UCIIONB30BaTh pPAa3jMyYHbIe BHUIBl JEATEIBHOCTH IO TOJIYYCHHIO HOBOTO
3HAHHS, €T0 HWHTEPHpPETAlNH, MNPeoOpa3oBaHUI0 W TNPUMCHCHHIO B YYCOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPH CO3/IaHUH YICOHBIX U COITUATBHBIX TIPOSKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJI€Th HAYYHOM TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHSATUSMU U METOAMU;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEATSTLHOCTH U KU3HCHHBIX CUTYAIIHSX;

BBISIBIIAITh NIPUYUHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATH 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOIAUTh apTyMEHTHI JIJIs JI0Ka3aTeIbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHUS,

aHAIM3UPOBaTh TOJYYCHHBIE B XOJE peHIeHHS 3a7aud pe3yJbTaThl,
KPUTHYECKHA OIICHUBATH WX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH TPUOOPETEHHBIN OIIBIT;

OCYIIIECTBIISTh IEJICHAINIPABICHHBIN TOUCK TEepPEeHOca CPEACTB M CIOCO00B
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

yMETh TMEPEHOCUTh 3HAHWS B TO3HABATEIBHYIO U TPAKTHUECKYIO 00JacTu
KU3HEIEITeIIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX 001aCTeH;

BBIJIBUTATh HOBBIC WJEH, TpEJiaraTh OPUTHHAIBHBIC TIOJXOJbI M PEIICHU,
CTaBUTH MTPOOJIEMBI U 33/1a4UH, JIOITYCKAIOIINE aTbTEPHATHBHBIC PEIIICHUS.

3) pab6ora ¢ ungopmanmei:

OpPUEHTUPOBATHLCS B PA3JIMYHBIX UCTOUYHHUKAX MH(POPMAINK (TEKCTE Y4eOHOTO
nocoOusi, HAYYHO-TIOMYJIIPHON JUTEpaType, OHOJOTUYECKUX CIIOBApsSX U
CIIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3zax JaHHBIX, B WHTepHETE), aHaIM3UPOBATH



nH(OPMAITUIO PA3TMYHBIX BUIOB U (hOPM MIPEACTABICHUSI, KPUTUIECKU OIICHUBATh
e€ T0CTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

bOopMyIMpPOBATh 3aNPOCHl U MPUMEHATH PA3THYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorndyeckor mHpopMamu, HEOOXOAMMOM JIJIsi BBITIOTHEHUS YYCOHBIX
3ajay;

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

CaMOCTOATENIbHO  BbIOMpATh  ONTHUMAbHYIO  (QOopMy  MpeACTaBICHUS
ouosiornyeckor nHGopmaruu (CXembl, rpaduKy, TdarpaMMBbl, TaOJIHIIbI, PUCYHKH
H IpyTroe);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBA TpH paboTe C
Ovonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBbIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIH,
nH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OBjaieHUe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o01ienue:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTe WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJCHHUS OTHOCHUTEIHHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJACOBAHHOCTH MO3MUIUN JIPYTUX YYaCTHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HEBEepOAJIbHBIE CpEJCTBA OOIICHHS, TMOHUMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYAaTh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CIIOCOOAMHU OOIIEHUS M B3aUMOJCUCTBHS, MMOHUMATh
HaMEpEHUS IPYTUX JIIOJEH, MPOSBISATh YBAKUTEILHOE OTHOIICHNE K COOSCETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO U JIOTUYHO HM3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAas 1eITeJIbHOCTD:

MMOHMUMATh M HCIIOJL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboThI IPU pelIeHUU OUOIOTHUYECKON MPoOIIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1a4H;

BBIOMpPATh TEMATHUKy W METOJbl COBMECTHBIX JCHCTBUU C Y4ETOM OOIIMX
WHTEPECOB M BO3MOKHOCTEH KaXKJIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacnpenensaTb poiad € YYETOM MHEHHM YYaCTHHKOB, OOCYXIAaThb pPE3yJbTaThl
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;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATETMYECKOE IIOBEJAEHUE B PAa3IMYHBIX
CUTYalLUsIX, IPOSBISATH TBOPUECTBO U BOOOPAXKEHHE, ObITh HMHUIIMATUBHBIM.

OBJiaieHre YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUAMM:

1) camoopranusanms:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS JUIS BBIABICHUS MpOOJIEM M HX
pELICHUS B )KU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JCHCTBHSAX M IOCTYIIKax IO OTHOLIEHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAOIIUX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITIO3HABATEIIBHYIO JEATECIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIHO COCTABJISITH IUIAH pPELICHHUS MpoOieMbl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOYTEHUIH;

JaBaTh OLEHKY HOBBIM CUTYaLlHsM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HaHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

cocoOCTBOBaTh (POPMHUPOBAHUIO M TNPOSBICHUIO HIMPOKOM JpyAHULIMK B
pa3HbIX 00JIACTAX 3HAHWM, MOCTOSHHO TOBBIIIATH CBOM OOpa30BaTEIbHBIN U
KYJBTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

J1laBaThb OLEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JIESATEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJITATOB LEIAM;

BJIAJETh HABBIKAMM  IO3HABATENBHON  peduieKCMH KakK  OCO3HAHMS
COBEpUIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, MCMOJIb30BaTh NPUEMBI peduieKCUM IJIsi OLEHKH CUTYyalluu, BbIOOpA
BEPHOI'O PELLICHHS;

YMETb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA M0 MX
CHIKEHHIO;



IPUHUMATh MOTHBBI W apryMEHThl APYIMX IpU aHaIHW3€ pe3yJbTaToOB
NEeSATEIbHOCTH;

3) npuHATHE Ce0HA M APYTUX:

IPUHUMATh ce0sl, TOHUMasi CBOM HEIOCTATKH U JOCTOMHCTBA,

OPUHUMATh MOTHUBBI W apryMEHThl JPYIMX IpU aHAJIU3€ pe3yIbTaToB
NEeSATEIbHOCTH;

NPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YeJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHbIe pe3yabTaThl OCBOCHHUSI COJIEPXKaHUSI Y4EeOHOro MpeaMera
«buonorus» Ha yrayOJAEHHOM ypOBHE OpPHMEHTHPOBAaHBI Ha obOecreueHue
npopuapHOro  obyueHuss — oOydaromuxcs  Ouojgormr. OHHM  BKIIOYAFOT:
cnenuuyeckue s OMOJIOTUM HayYHbIE 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 11O
OCBOCHUIO, UHTEPIIPETALMN U MPEOOPa30BAHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJTYYEHHUIO HOBBIX 3HAHUW W UX NMPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX, a TAKXKE B
pealbHbIX XWU3HEHHBIX cUTyauusx. lIpeameTHbie pe3ynbTaThl MNPEICTABIEHBI IO
rojiaM U3y4eHusl.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS yueOHOro mpeameta «buonorus» 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  pEHIeHWH TpoOJieM  palMoOHAIBLHOTO
MPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OnoIorNy;

BJIAJCHUE CHUCTEMOM OHOJIOrMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOITOJIATAIONIME OUOJIOTHUECKHE TEPMHUHBI W TOHATUA (KU3HB, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYIISIUs, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, U3MEHUUBOCTh, POCT U Pa3BUTHE), OMOJOTHYECKHE TEOPUU
(xnetounast teopus T. llIBanna, M. Illneiinena, P. BupxoBa, XxpomocoMHas Teopust
HaciencrBeHHoctu T. Moprana), yuenus (H. WM. BaBumoBa — o uentpax
MHOTOOOpa3usi W  TPOUCXOXKICHUS  KYJbTYPHBIX  pacTeHWi),  3aKOHBI
(emnHOOOpa3wsi MOTOMKOB TEPBOTO TOKOJIEHUS, PACIICIICHUS, YUCTOTHI TaMer,
HE3aBUCUMOTO HacienoBanus [. MeHngenss, TOMOJIOTUYECKUX PSAIOB B
HacJIeACTBEHHON U3MCHYUBOCTHU H. . Basusiosa), MPUHIIIBI
(KOMILIEMEHTapHOCTH);

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



YMEHHE BBIACTATH CYLIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPHOT U
JYKApUOT, 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
IPOIIECCOB: 0OMEHA BeUIeCTB (MeTaboIM3M), MPEBPAILCHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepOoTPOPHOro TUIOB MUTAHUS, (OTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, M€H03a, raMeTorenes3a, SMOpHUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHA,
pPa3MHOXKEHUS,  HWHJIMBUIYAJBHOTO  Pa3BUTUS ~ OpraHu3Ma  (OHTOreHe3a),
B3aMMOJEICTBHSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABIMBATh B3aHMMOCBSI3M MEXAY OpPraHOMJAMHU KIETKH M UX
(GYHKIUSAMHU, CTPOCHHMEM KJIETOK pa3HBIX TKaHEH M WX (QYHKIUAMH, MEXITY
OpraHaMM U CHCTEMaMHU OpPraHOB y pPACTEHM, *XMUBOTHBIX U YEJIOBEKa M HUX
GYHKIUSAMHU, MEXAY CHCTEMaMH OPraHoB U HMX (QYHKIMSIMH, MEXIy STanamu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IMKJIA U )KU3HEHHBIX IIMKJIOB OPTaHU3MOB,
TanaMu 3MOpPUOHAIBHOIO PAa3BUTHS, T€HOTHUIOM U (EHOTHIIOM, (DEHOTUIIOM H
(dhakTopamu cpebl OOUTaHUS;

YMEHHE BBIABJIATH OTJIMUYMUTEIbHbIE MPU3HAKU KUBBIX CHCTEM, B TOM YHUCIIE
pacTeHM, )KUBOTHBIX U UEJIOBEKa;

YMEHHE WCIOJb30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CHUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMAaTUYECKUX TPy,

YMEHHE peniaTb OMOJIOTUYECKUE 33a]Ja4t, BBISBISATH NPUUMHHO-CIIEICTBEHHbIE
CBSI3U MEXAY UCCIIeyeMbIMU OHOJIOTMYECKUMHU IIPOLIECCaMU U SBJICHUSIMU, J1€TaTh
BBIBOJIbI U TTPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHUE BBINOJHATh JIA0OpAaTOpHbIE M MpakTUYECKHe padoThl, cOOJ0IATh
npaBuiia npu paboTe ¢ ydeOHbIM 1 J1ab0paTOPHBIM 000PYI0BAHUEM;

YMEHHME BBIIBUraTh TUIOTE3bl, MPOBEPATh HX SKCIEPUMEHTAIBHBIMU
cpencTBamMu, (GOpMyIUpys Ledb HCCIEIOBAHMS, aHAJU3UPOBATH IMOJYYCHHBIC
pe3yNbTaThl U IeNIaTh BBIBOJIBL;

YMEHHUE Yy4YacTBOBaTh B y4E€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOoJIOrHw,
9KOJIOTUM U MEJUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJIbHBIX HAay4YHBIX OOIIECTB, U
nyOJIMYHO  TPEICTABIATH  MOJYYEHHBIE  pe3yslbTaThl Ha  YYEHHMYECKHX
KOH(epeHusX;

YMEHHE OIICHUBATh JTHUYECKHUE AacCTEeKThl COBPEMEHHBIX HCCIICIOBAaHUI B
obmactu  Ouosormd ¥ MEAUIMHBI  (KJIOHMPOBaHHE,  HCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HAMpPaBIEHHOE W3MEHEHHWE T€HOMa U CO3/JaHHE TPAHCTCHHBIX
OpTraHU3MOB);



YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccuoHambHON
NEATETLHOCTH B 00JaCTH OMOJIOTHH, MEAUITMHBI, OMOTEXHOJIOTHH, BETEPUHAPHH,
CEJIbCKOTO XO341CTBA, MUIIEBOM MPOMBINIIICHHOCTH, YIIyOIsITh MO3HABATEIIbHBIHI
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIONIEH npodeccuu 1
NPOJOJDKEHHE OMOJOrhYeckoro oOpa3oBaHMs B OpraHu3alUsaX CpeaHEero
po(eCCHOHATEHOTO U BHICIIETO 00pa30BaHUA.

[IpenMeTHbIE pe3yiabTaThl OCBOEHUs ydueOHOro mpeameta «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 TO3HAHWHU 3aKOHOB TPHPOABI M PEHICHUU 3KOJOTHYECKHUX
npoOJieM 4YenoBeYeCTBa, a TaKkKe B PEIICHHH BOMPOCOB PAIlMOHAIBHOTO
MPUPOOIOIH30BaHUs, U B (DOPMUPOBAHUM IIEHHOCTHOTO OTHOIICHUS K MPHUPO/IE,
OOIIIECTBY, YEIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTHH;

YMEHHE BJAJETh CHUCTEMOW OWMONOTHYECKUX 3HAHWUW, KOTOpas BKIOYACT
OTpEeNeNeHNs] W TIOHMMaHWE CYIIHOCTH OCHOBOIIONATAIONINX OHOIOTHYECKUX
TEPMUHOB M TMOHATHM (BHJ, dKOCUCTeMa, Ouocdepa), OHOIOrHUYECKHUE TEOPUHU
(aBomonionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs SBOJIOLMH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsix U HampasieHusx 3Boitouun, B.M. Bepuaackoro — o
ounocdepe), 3akoHbl (reHetudeckoro paBHoBecust [[x. Xapau u B. BaitnOepra,
3apoabiiieBoro cxojacrea K. M. bopa), npaBuna (munumyma . Jlubuxa,
HKOJIOTUYECKON MHpaMuibl SHEpruu), rumoressl (rumore3a «vupa PHK» V.
['un6epra);

YyMEHUE  BJQJ€Th  OCHOBHBIMH  METOJAaMH  HAYYHOTO  TIO3HAHWUS,
WCITOJIb3YEMBIMH B OMOJIOTHYCCKUX MCCIICIOBAHUSX KHUBBIX 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 U Pa3pbIBAIOIIETO
€CTECTBEHHOTO ot0opa, aJIJIONIaTPHUECKOTO u CUMIATPUIECKOTO
BUI000pA30BaHUs, BIUSHUS JABWKYIIUX CHJI SBOJIOIMN HA TEHO(OHT OIS,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpejie OOWTaHMs, YepeOBaHUS HAINPaBICHUN
IBOJTIOIINU, KPYTOBOPOTA BEIIECTB U MTOTOKA YHEPTUH B IKOCHUCTEMAX;

YMEHHE YCTaHABJIMBATH B3aUMOCBSI3M MEXKAY TPOIECCAMH SBOJIOIHH,
JMBIDKYIIMMH CHJIaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMHU PA3JIMYHBIX JKOCHCTEM H
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBJISITH  OTJIMUWTEIBHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpejlie OOMTaHWs, aOUOTUYECKUX M OUMOTHYECKHUX



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
YEJIOBEUECKNX pac, HEOOXOIMMOCTH COXPAaHCHHS MHOT000pa3usi 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 IPaKTUYECKHUE padOThI, COOMHOATH
npaBuia mpy paboTe ¢ ydeOHBIM 1 1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPSITh HUX OSKCIEPUMEHTAILHBIMU
cpencrBamu, GOpMYIHpPYs I1€Jb MCCIEIOBAHUSA, AHAIU3UPOBATH TMOJYyYCHHbIE
PE3yNBTATHI U ICNIaTh BEIBOBL;

YMEHHUE Yy4acTBOBaTh B y4E€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOJIOTHH,
AKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOMUYHO  TPEACTaBIATH  MOJYYEHHBbIE  pe3yJbTaThl Ha  YYEHUYECKHUX
KOH(epeHusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHUHN JKU3HU, YEITOBEKA
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUAX M CIOCO0aX MpeaOoTBpAICHUSI
ri100aJbHbIX U3MEHEHUH B Ouocdepe;

YMEHHUE OCYIIECTBISATh OCO3HAHHBIA BBIOOp Oyaymiedl mpodecCHoHaATbHON
NESATETLHOCTH B 00JIaCTH OMOJIOTHH, KOJIOTUH, IPUPOIOTIONB30BAHMS, MEAUITMHBI,
OMOTEXHOJIOTHH, TICUXOJIOTUH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIICBOM
MPOMBITIUICHHOCTH, YTIYyOJIATh TIO03HABATEIbHBI WHTEpPEC, HaINpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  Tpodeccurt U MPOJOHKEHHE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEIHETO MPOQPECCHOHATBHOTO H
BBICIIIETO0 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3aesioB u TeM (uudpossbie)
Ne /o Kontpoabnbie  IlpakTuueckue
NMPoOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypes:
1 buoiorus kak Hayka 1
2 JKuBble cuCTEMBI U UX U3yUYEHUE
3 buonorus knetku 0.5
4 XHUMHUYECKask OpraHu3anus KIETKN 10
5 Ctpoenue u GyHKIMH KIETKU 8 2
6 OOMeH BellecTB U MpeBpallieHnue SHEPTUH B 9 |
KJIETKE
7 Hacnencreennas undopmarus u 9 0.5
peanu3anys 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 CenekIusi OpraHu3MOB 4 1
16 BroTexHONOTHsS ¥ CHHTETHYECKAst OMOJIOTHS 4
17 Pe3epBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

102

13



11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3jiejioB H TeM (uudpossbie)
Ne n/m Kourpoububie IIpakTHyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
| 3apokeHUE U Pa3BUTHE 3BOJIIOLMOHHBIX 4
MPEJICTABICHUI B OMOJIOTHI
2 Mukpo3BOIIOLHUS U €€ PE3YNIbTAThI 14 2
Makpo3Bostonus U €€ pe3yabTaThl 6
[IpoucxoxaeHne u pa3BUTHE KU3HA HA
4 p A p 15 1.5
3emie
5 [IpoucxoxaeHue yeaoBeKka — aHTPOIOreHe3 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 cood1ecTB. DKOJIOTHYECKHE
9 H 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 KUIIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Koutpoapupie  IMpaxrueckue fll3y'{eﬂml :)Iﬁlt)bal;OBaTeﬂbHLIe
padoThI padoThI pecypes:
| buonorus kak KOMIUIEKCHAsI HayKa U Kak |
4acTh COBPEMEHHOT0 00IIecTBa
2 JKuBbl€ CHCTEMBI 1 UX CBOMCTBA 1
YpoBHEBast OpraHu3alys KUBBIX CUCTEM 1
4 Wcropust OTKpBITUS U U3YUEHUSI KIIETKH. |
Knerounas teopus
Metozasl MONEKYJIAPHON U KIETOYHON
6uonoruu. [IpakTnueckas pabora
5 «3y4yeHne METOI0B KJIETOYHON OMOJIOTHH | 0.5
(xpomaTorpadus, aeKTpodopes, '
muddepeHIanbHOe HEHTPUPYTHpPOBaHUE,
[TLIP)»
6 XUMUYECKUN COCTaB KIETKU 1
7 MuHepanbHble BeIECTBa KIETKH, UX !
Ouonoruyeckas poib
Opranuyeckue BeIecTBa KJIETKH — OEJIKH.
g JlaGopaTtopHnas pabota «O0Hapyx)eHne 1 0.5
OEJIKOB € TOMOIIBI KAYECTBEHHBIX '
peaxkuuii»
9 CgoiicTBa, ki1accuukaius u QyHKIUHA |

0O€eJIKOB




OpFaHI/I‘{eCKI/Ie BCIICCTBA KJICTKHU —

10
YIIIEBOJIbI

11 Oprannyeckue BEIEeCTBA KIETKUA —
JIUIIH 1B
Hyxkneunossie kucnorsl. JIHK u PHK.

12 JlaboparopHnas pabota «lccrnenoanue 0.5
HYKJIEMHOBBIX KHCJIOT, BBIJICJIEHHBIX U3 '
KJIETOK Pa3JIM4YHbIX OPraHU3MOB

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

14 CexBenuponanue JIHK. Metoapl
T€HOMHUKH, TPAHCKPUIITOMUKH, IPOTEOMUKU

15 MeTto1bl CTPYKTYPHOM OMOIOTHH

16 Tuns! knetok. [IpokaproTnueckas KieTka
CtpoeHne 2yKapuOoTHUYECKOM KIIETKH.

17 [TpakTrnyeckas pabora «3ydyeHue cBoicTB 0.5
KJIETOYHOM MeMOpaHbI»

18 [ToBepxXHOCTHBIN amnmapar KJIeTKH
OnHoMeMOpaHHbIE OPTaHOU/IbI KJIETKH.

19 [IpakTuueckas padora «M3y4yeHue
JBUKEHUSI LIUTOIIa3Mbl B PACTUTEIBHBIX 0-5
KJIETKax»
[TosnyaBTOHOMHBIE OpraHOU/bI KJIETKU:

20 MHUTOXOH/IPHH, TIacTU b1 JIabopaTopHas
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
«M3yueHue cTpoeHHsI KJIETOK Pa3InIHbIX
OpPraHU3MOB»

ACCUMWISIIINS ¥ TUCCUMUIIALIUS — JIBE
CTOpOHBI MeTabom3Ma. Turbel oOMeHa
BemecTB. JlabopaTopHas pabora
«M3y4eHne KaTaIuTHYeCKON aKTUBHOCTH
(depMeHTOB (Ha MpuMepe aMuIa3bl WK
Karajas3bl)»

0.5

25

depMeHTAaTUBHBIH XapaKTep peaKIuii
KJIETOYHOTO MeTabonu3Mma. JlabopaTopHas
pabota «M3y4yeHue GpepMEeHTaTUBHOTO
pacIieruieHus NepOoKCHaa BOJOPO/a B
PACTUTCIIBHBIX U JKUBOTHBIX KJICTKAX)

0.5

26
27

benku-akTuBaTOpH! U OEIKU-UHTHOUTOPBI

ABTOTpOGHBIN TUIT OOMEHa BELIECTB

28

29

doTtocuHTE3
Xemocunres. JlaboparopHas pabota

«CpaBHeHHe mpoleccoB GOTOCHHTE3A U
XEMOCHHTE3a»

0.5

30

AHa3poOHBIC OpraHnu3Mbl. Buibl OpokeHusI.

JlaGopaTtopHnast pabora «CpaBHEHHE
MIPOIIECCOB OPOKEHUS U JIBIXAHUS

31

32

AspoOHBIE OpraHU3MBI. DTaIlbl
SHEPTreTHYECKOro oOMeHa
OHeprusi MeMOpPaHHOTO TPaIUCHTA
npoTtoHoB. Cunte3 AT®: pabora




npoToHHON AT®-cuHTa3bI

33 Peakuuu MaTpuuHOro cCUHTE3a 1
34 Tpanckpunuus — Matpudnbiid cuate3 PHK 1
35 Tpancnsauus u e€ srarbl 1
36 KonupoBanue amunokuciot. Posb |
pubocom B OmocuHTe3e Oenka
37 Opranu3zaiuys reHoMa y mpoKapuoT u |
JyKapuoT
18 MonexynsipHbIe MEXaHU3MBI YKCITPECCUHU |
TE€HOB y SYKapuOT
Bupycbl — HekeTouHbIe (OPMBI KUZHU U
39 oOnuratHele napasuThl. [IpakTnueckas 1 0.5
pabota «Co3anne MOJEIN BUPYCa»
40 BupycHrle 3a0601eBaHus UYeI0BeKa, |
YKUBOTHBIX, PACTEHUI
41 HanorexHosornu B OMOJIOrMY U METUIIMHE 1
42 JKu3HeHHBIN MK KIETKH 1
43 Matpuunsiii cuntes JTHK 1
Xpomocomsl. JITaboparopHast pabora
44 «M3y4eHne XxpoMoCOM Ha TOTOBBIX 1 0.5
MHUKpOIIpenaparax»
45 Jlenenue KIeTKU — MUTO3 1
Tunbl kneTok. KapruokuHes3 U MUTOKUHES.
46 JlaGopatopHas pabota «Habnronenue | 0.5
MHUTO3a B KJIETKaX KOHYHMKA KOpEIIKa JIyKa
(Ha TOTOBBIX MUKpOITperapaTax)»
47 Perynsuust >kW3HEHHOTO IUKJIA KIIETOK 1




48

OpFaHI/I3M KakK €I1MHOC LICJI0C

Tkanu pacrenuii. JJaboparopuas pabora

49 . . 0.5
«V3y4yeHune TkaHel pacTeHUN»
TKaHM )XKMUBOTHBIX U YEJIOBEKA.

50 JlaboparopHas pabota «3ydeHue TkaHeh 0.5
KUBOTHBIX»
Opransbl. Cucremsl opraHos. JlaboparopHas

51 pabora «M3ydyeHre opraHoB LIBETKOBOI'O 0.5
pacTeHus»

52 Ornopa Tena opraHu3MoB

53 JIBuKeHne opraHu3MoB

54 [Iutanue opraHu3MoB

55 [MuTanne MO3BOHOYHBIX KHUBOTHBIX.
[TumeBapuTenbHas cucTeMa 4elloBeKa

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 PaznpaxxuMocTh U perymsuus y
OpPraHu3MOB

64 I'ymopanbHas perynsnus 1 9HI0KpUHHAS

CHUCTEMA XHUBOTHBIX U YCJIOBCKA




65
66

@DopMBbI pa3MHOKEHHUST OPTaHU3MOB

ITonmoBoe pazMHOKEHUE

67

68

69

Metio3

I"ameTorenes. OOpa3oBaHKe U Pa3BUTHE
MOJIOBBIX KJIeTOK. JIabopaTopHas pabora
«M3yueHue CTpoeHUs MOJIOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpenapaTax»

NunuBuayansHOE pa3BUTHE OPraHU3MOB —
OHTOI'EHE3

0.5

70

71

72

3akazKa OpraHOB U TKaHEH U3
3apOAbIIICBBIX JIUCTKOB

Poct u pazButne KUBOTHBIX.
JlaGoparopHas pabota «BbisBieHHe
IIPU3HAKOB CXOJCTBA 3apOAbILICH
ITO3BOHOYHBIX KMBOTHBIX»
PasMHOXeHUE U pa3BUTHE PACTEHU.

JlaboparopHas pabota «CTpoeHHEe OPraHoOB
Pa3MHOKEHHUS BBICILIUX PACTEHUI

0.5

0.5

73

HCTOpI/ISI CTaHOBJICHUSA U Pa3BUTHA
TCHCTUKHU KaK HAYKH

74

75

OCHOBHBIC TIOHATHS U CHMBOJIBI TCHETHKH.
JlaGopaTtopHast pabota «JIpo3zodmuia kakx
00BEKT TEHETUYECKUX UCCIIEIOBAHUI)Y

3aKOHOMEPHOCTH HACIEAOBAHUS
npu3HaKoB. MoHOTHOpUAHOE
ckpemntuBanue. [Ipaktrdeckas padbota
"N3yueHue pe3ynbTaTOB MOHOTHOPHUIHOTO
CKpelntuBaHus y Apo30duisr"

0.5

0.5




I_II/ITOJIOFI/I‘ICCKI/IG OCHOBBI MOHOFI/I6pI/I,I[HOFO

76 1
CKpELIUBAHUS
77 Ananusupyroiee ckpenmpanue. Hemomxnoe |
JOMHHHUPOBaHHE
JuruOpuiHoe cKpenuBaHue.
73 [TpakTuueckas padora «M3yueHue | 0.5
pe3yabTaTOB AUTUOPUIHOTO CKPEIIUBAHUS '
y Ip030(HUITBI»
79 Luromornyeckrue OCHOBBI JUTHUOPHTHOTO |
CKpEILIUBAHUS
80 CuernieHHOE HaclieIoBaHUE MTPU3HAKOB 1
81 XpOMOCOMHas TEOPHS HACIEICTBEHHOCTH 1
82 I'eneTuka nona 1
83 I'enoTHn kak 1eI0CTHAS CUCTEMA 1
’4 ['eHeTHYEeCKUIl KOHTPOIb PA3BUTHS |
pacTeHui, ’KUBOTHBIX U YETIOBEKA
35 N3MeHUnBOCTH ITpU3HAKOB. Buibl |
M3MEHYUBOCTH
86 MonuduxaonHas U3MEHYUBOCTh 1
BapuarnmonHsbIi ps v BapualimoHHAs
kpuBast. JlaboparopHas paboTa
27 «MccnenoBanne 3akOHOMEPHOCTEN ! 0.5
MOAU(UKAITMOHHON U3MEHUYUBOCTH. '
[TocTpoeHne BapruaOHHOTO psiia U
BApUALMOHHON KPUBOII»
28 I'enoTunuyeckas N3MEHYUBOCTb. |
Komb6unaTuBHas H3MEHUYUBOCTD
89 MyrtanroHHasi U3MEHYUBOCTD. 1 0.5




90

[TpakTrnueckas pabora «MyTanuu y
Tpo30¢uiIbl (Ha TOTOBBIX
MUKpOIIpenaparax)»

3aKOHOMCpHOCTI/I MYTallMOHHOI'O ITponecca.
ONUIeHeTHKA U SIIMTCHOMHUKA

91

I'enernka yenoseka. [IpakTuueckas pabora
«CocTaBiieHUE U aHATN3 POJIOCIOBHOI»

0.5

92

93

MeToapl MEAUIIMHCKON TEHETUKHT

3HaueHHuE MeHHHHHCKOﬁ I'CHCTUKU B
NpCaAOTBPpAllICHHUHA U JICHCHUU I'CHCTHYCCKUX
3a00J1€BaHNH YeIOBEKa

94

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

0.5

95

MeTto/1bl ceeKIIMOHHOM paboThI.
JlaGopaTtopHast pabora «M3yueHue MeTo10B
CEJIEKIIMU PACTCHUIN»

0.5

96

97

98

JloCTHKeHMs CeNeKIIMU PacTeHUN 1
*KUBOTHBIX. [IpakTHueckas pabora
«IIpuBuBKa pacTeHHI»

CoxpaHeHue, U3y4YeHUE U UCTIONb30BaHUE
TEHETUYECKUX PECYPCOB
buotexHosiorus Kak Hayka u OTpacib

MMPONU3BOACTBA. HpaKTI/I‘-ICCKaH pa60Ta
((I/I3y‘{eHI/IC 00BEKTOB OMOTEXHOJOTHI)

0.5

99

OCHOBHBIE HaIlPaBJICHUS] CHHTETUYECKOM
ounoJsIoruu




100 XpOoMOCOMHAs M TeHHAasA UH)KEHEPUS 1

101 MenunuHCcKHuEe OMOTEXHOJIOTHH 1
102 PeszepBHbiii ypok. [ToBTOpeHume, |
0000111eHNEe, CUCTEMATH3AINS 3HAHAN
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOIT'PAMME

13.5




11 KJIACC

KosauyectBo yacos DJIEeKTPOHHbIE
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 0TOOD
4 DopMUPOBAHUE CUHTETUYECKON TEOPHUH |
IBOJIIOLIMU
5 OTansl 3BOIIOLIMOHHOTO NpoLiecca: |
MHUKPO3BOJIIOLUSA U MAKPOIBOJIIOLIHS
6 [Tonmynsius — snemMeHTapHas €IMHULIA |
IBOJIIOLIMH
3aKOH reHeTHYecKoro paBHoBecus JIx.
7 Xapau, B. BaiinOepra. JlabopaTopHas | 0.5
pabota «BbIsiBJIeHIE U3MEHUYUBOCTH Y '
0co0el 0HOT'O BHA)
8 DnemeHTapHbIE (PaKTOPHI IBOJIOLUN 1
9 OS¢ ekt ocnoparens. dpdexr !
OYTBUIOYHOTO TOPJIBIIIKA
10 Murpauuu. N30y nomyIsiui: 1
reorpaduyeckas, OnoJorundecKas
1 EcrecTBeHHBII 0TOOp — HaNPaBIAIOMINN |

(hakTop IBONIOIHH




12

13

14

15

[TonoBoii oTO60p

[TpucnocoOIeHHOCTh OPraHU3MOB KaK
pe3yabTaT MUKPO3BOJIFOIIHH.
JlaGopaTopHas paborta «3ydeHue
apoMop(}030B 1 UAMOATANTALIAN Y
pacTeHUi U )KUBOTHBIX )

[Ipumepsl npucnocodaeHN y OpraHu3MoB:

MopdoJioruueckue, GU3noIornIecKue,
OMOXMMUYECKHUE, TOBEICHYCCKHUE.
Jlaboparophnast pabora «IIpucnocobiaeHus
OpPraHU3MOB U UX OTHOCHUTEIIbHAS
11e1ecO000Pa3HOCThY

Bun, ero kputepuu u CTpyKTypa.

JlaGopatopHnas pabota «CpaBHEHUE BUI0B
110 MOP(OJIOTHYECKOMY KPUTEPUIO»

0.5

0.5

0.5

16

17

18

Crpykrypa BUJa
BunooOpa3oBanue kak pe3yapTar
MHUKPO3BOJIIOLUU

CBs3b MUKPO3BOJIFOIHUU U TTUIEMHUOJIOTHUN

19

20

21

Makpossosntonus. [Taneontonornueckue
METOABI szqum[ 3BOJIFOIIUN

buoreorpaduyeckue MeToabl U3ydeHUs
HBOJIIOLUH
DOMOpPHUOIOrHYecKHe U CPaBHUTEIBHO-

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

22

MonekynsipHO-TeHETHUECKHE,
OMOXMMHYECKHE U MAaTEeMAaTUYECKUE




MCTOABI U3YYCHUS 3BOJIIOIUN

23 OO01m11e 3aKOHOMEPHOCTH HBOJIIOIUH
24 AnantuBHas paauanus. 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
WcTopust 3eMau 1 METOMIBI €€ N3YUCHHS.
79 Jlaboparopnast pabora «3yuenue u
OIMCAaHNE UCKOTAEMBIX OCTATKOB JIPCBHUX 0.5
OpPraHU3MOB»
30 HauanbHele 3Tams! opraHn4eckon
IBOJTIOIIAH
31 OBoMIOIUS DYKapuOT
OCHOBHBIE 3TaITbl BOTFOITUN
1 pactutensHOro Mupa. [IpakTndeckas
pabora «3ydeHue ocobeHHOCTEH 05
CTPOCHHS PACTCHHI Pa3HBIX OTIEIOB)»
13 OCHOBHBIE 3TaITbI BOJTIOIIUHU )KHBOTHOTO
MUpa
DBOIIOIUS )KUBOTHBIX. [IpakTuyeckas
34 paborta «3ydyenne 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 TPYIIIIBI
OpraHHU3MOB

40 AHTpONOJIOTHS — HAayKa O 4EJIOBEKE

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

42 pabota «M3yueHue ocobeHHOCTEN 0.5
CTPOEHHUS CKEJIeTa YeIOBEKa, CBA3aHHBIX C
MPSMOXOKIECHUEM»

43 JIBMOKYIIME CHIIBI aHTPOIIOT€HE3a

m CooTHo1IeHrne OMOIOTHYECKUX U
COLIMATILHBIX (PaKTOPOB B AHTPOIIOTEHE3E

45 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a

46 [TaneoreneTrka u MaJeOreHOMHUKA

47 DBOJIIOLMS COBPEMEHHOTO YEJI0BEKA
UYenoseueckue packl. [IpakTudeckas

48 pabota «3ydeHune 3KOITOrHIeCKuX 0.5
aJanTalyil 4eJIoBeKa

49 MexaucuurninHapHble METOIbI

AQHTPOIIOJIOTUU




50 3apoKICHUE U Pa3BUTHE SKOJIOTUHU 1
Metonst sxkonorun. JlabopaTtopHas pabora

51 «M3yueHne MeTo0B IKOJIOTHUECKUX 1 0.5
HUCCIIEIOBAHUI )

57 3HaueHne YKOIOrNYESCKUX 3HAHUN I |
4eJioBeKa

53 Dkosorudeckue GpakTopbl 1
Abuotnueckue akropsl. CBeT Kak

54 skonoruueckuii pakrop. JlaboparopHas | 0.5
pabota «BrisiBIeHHE TPUCTIOCOOIECHUI '
OpPraHHU3MOB K BIUSIHUIO CBETa»
AbuoTtnueckue dakropsl. Temmneparypa
KaK 3KOJIOTHICCKHUH (akTop.

55 JlaGopatopHnas pabota «BelsiBieHue 1 0.5
MIPUCTIOCOOTICHUH OPTaHU3MOB K BITUSTHHIO
TEeMIIEPATypPhI»
Abunotnyeckue gpakTopbl. BiaxxHOCTh Kak

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

57 Cpensl 0OuTaHUSI OPTaHU3MOB 1

58 buonoruueckue puTMsl 1

59 XKuznennble pOpMBI OPraHU3MOB 1

60 buotnueckue hakropsl 1
3HaueHne OMOTUYECKUX B3aUMOIEHCTBUI

61 JUISL CYILIECTBOBAHUSI OPIaHU3MOB B Cpejie 1
oOuTaHus

62 DKOJIOTUYECKUE XapaKTEPUCTUKHI 1




IIOITYJIAIH

OcHOBHBIC TOKA3aTeIN NOMMyJIAIUU:

63 YHCIIEHHOCTD, IUIOTHOCTh, BO3PACTHAs U
I0JIOBAsi CTPYKTypa
OcHOBHBIE TTOKA3aTENIN TOMYJISIIHN:

64 POXJ1aeMOCTh, TPUPOCT, TEMII POCTA,
CMEpPTHOCTh, MUTPAITAN

65 DKoJorudeckasi CTpykTypa nonyssiuu

66 JluHamMuKa MOMYJSIUU U €€ Perysius

67 KpuBbie pocTa 4MCIEHHOCTH TOMYJISIIHH.
KpuBbie BEDKUBaHUS
DKoJoruveckasi HUIa BU/A.

68 Jlaboparopnas pabora «IIpucnocobiaeHus 0.5
CeMsIH PaCTeHHI K paCCENICHUIO»

69 Bun kak cucrema nonmynsiuit

70 3aKOHOMEPHOCTH TOBEJICHUS M MATPAIIAI
KUBOTHBIX

71 Coo0111ecTBO OpraHU3MOB — OHOIIEHO3

72 DKocucTema Kak OTKpbITasi cucTeMa

7 KpyroBopot BemecTB 1 MOTOK SHEPTUU B
9KOCUCTEME

74 OCHOBHBIE TIOKA3aTEIN IKOCUCTEMBI

75 DKOJIOTHYECKUE MTUPAMUIbI

76 W3meHneHus coo0IIecTB — CyKIIECCUH

77 [IpupoaHbIE 3KOCUCTEMBI. DKOCUCTEMBI
03€p U peK. DKOCUCTEMBI MOPE U OKEAHOB

78 [IpupoHbIe 3KOCUCTEMBI. DKOCUCTEMBI




TYHJIp, JIECOB, CTEMEH, MyCTHIHb

79 AHTPONOT€HHBIE IKOCUCTEMBI

20 VYpb6oskocucremsl. [IpakTrueckas padboTa 0.5
«3yuenue u onucanue ypoo3KOCUCTEMBI» '
3aKOHOMEPHOCTH (HOPMUPOBAHUS

81 OCHOBHBIX B3aUMOJICHCTBUI OPTaHU3MOB B
HKOCHUCTEMAX
MexaHu3Mbl BO3IEHCTBUS 3arpsI3HEHUN

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

23 buocdepa — obmieruranerapHas 060109Ka
3emin

84 Yuenue B. W. Bepuaackoro o 6uochepe

25 3aKOHOMEPHOCTH CYIIECTBOBAHHUS
o6uochepsl

26 Kpyrosopots! BenecTs u
OMOreOXMMHUYECKHUE [IUKIIbI

g7 3oHanbHOCTH Ouochepsl. OCHOBHBIE
OMOMBI CyIIN

88 YcToiuuBocTh Onochepsl

89 DKOJIOTUYECKUE KPU3ZHUCHI U UX TPUINHBI

90 BosneiicTBue uenoBeka Ha 6uochepy

o1 AHTpPOIIOT€HHOE BO3JIEHCTBUE HA
PaCTUTENBHBIN U JKUBOTHBIN MU

92 Oxpana npupozsl

93 OCHOBHBIE NPUHIMIIBI YCTOUYHUBOTO




Pa3BUTHA YCTIOBEUYCCTBA U IIPUPOJIbI

PannonansHoe npupoa0onb»30BaHue U

94 COXpaHEeHHEe OHOJIOTrHYEeCKOro 1
pa3HooOpa3us 3emin

95 Q§06meHHe 110 TeMe «MUKpO3BOJIIOLUS U |
e€ pe3yIbTaThD»

96 0"606I_HGHI/IG 1o TeMe «MaKkpOodIBOIIOLHUS U 1
e€ pe3yIbTaThD»

97 O06o6mmenue no reme «lIpoucxoxneHue u 1
pa3BHUTHE KU3HU Ha 3eMIIe»

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

99 O06o0menne 1o Teme «IKOJIOTUs — HayKa O !
B3aMMOOTHOUIEHUSAX OPTraHU3MOBY

100 O6o006menne no Teme «OpraHu3Msl U cpena !
OOUTaHUS»

101 O606meH1/ie 1o TeMe «IKOJIOTHS BUJIOB U |
TIOTTYJISIIIHI»

102 O6o006menue no Teme «brochepa — !
rio0anbHasi 3KOCUCTEMAY

OBUIEE KOJIMYECTBO YACOB I1O 02 75

[NPOT'PAMME







IPOBEPSIEMBIE HA EI'D 110 BUOJIOTUU 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
TpedoOBaHMS oOpa3oBaHus

ChopMupoBaHHOCTh 3HAHUW O MECTE W POJH OHOJIOTUM 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 PEIICHUH BOIIPOCOB
PaIMoOHAIFHOTO MTPUPOAOIIOIE30BaHNUS, B (POPMUPOBAHUH [IEHHOCTHOTO
OTHOIICHHSI K MPHUPOJIE, OOIIECTBY, YEIOBEKY; O BKIIAJIEC POCCUHUCKUX U

SaPY6e)KHBIX y‘léHbIX — OHMOJIOTOB B Pa3sBUTHEC OHOJIOruU

Brnanenune cucremoil 3HaHME 00 OCHOBHBIX METOAAX HAyYHOTO
MO3HAHMSI, UCIIOJIb3YEMBIX B OMOJOTMYECKHUX HCCIIETOBAHUSAX JKHBBIX
O0OBEKTOB M 3KOcHUCTeM (ONUCaHWE, W3MEpPEHHue, MPOBEACHUE
HAOJIOACHNH); CIIOCOOAMU BBISIBICHUS M OICHKH aHTPOIOTCHHBIX
M3MEHEHUH B IIPHPO/IE.

2 YMeHHe BBIIBUTaTh THIOTE3bI, MPOBEPATh MX SKCIIEPUMEHTATHLHBIMU
cpenctBaMu, GOpPMYyIHpYys LeJNb HCCIEIOBAHUS, AaHAIN3UPOBATH
MIOJTyYEeHHBIE PE3YJIbTAThI U J1E1aTh BHIBOJIBI.

BbIsiBIIeHHEe 3aBUCHMOCTH  MEXKJy HCCIEIyeMbIMH BEIMYHMHAMH,
00BSICHEHUE TIOTYYEHHBIX PE3yNIbTaTOB U (HOPMYITUPOBAHHE BBHIBOJIOB C

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

YMeHue BiafeTb CHUCTEMOM OHMOJOTMYECKMX 3HAaHUN, KOTOpas
BKJIFOYAET: OCHOBOIIOJIAralOIIMe OWOJIOTMYECKUE TEPMHUHBI W TIOHSTHUS
(K¥3Hb, KJIETKA, TKaHb, OPraH, OPTraHu3M, BHI, MOMYISIMS, SKOCHCTEMA,
OuorieHo3, onocdepa; MeTaboIM3M, TOMEOCTa3, KIETOYHBIA MMMYHHUTET,
OvocuHTe3 Oenka, OMONOIMMEPBI, JUCKPETHOCTh, CaMOpEryJISLus,
CaMOBOCITPOU3BE/IEHHE, HACJIeJICTBEHHOCTb, W3MEHYHBOCTD,
SHEPro3aBUCUMOCTb, POCT U Pa3BUTHUE);

Ouwojorudeckue Teopuu: kierouHas Tteopuss T. IlIBanna, M.
[lneitnena, P. BupxoBa; KIOHaJIbHO-CEIEKTUBHOIO MMMyHHTeTa II.
Opnux, .M. MeunnkoBa, XpOMOCOMHAsI T€OpUsL HACAEACTBEHHOCTH T.
Moprana, 3akoH 3apozsimieBoro cxonactsa K. bapa, sBomtounoHHas

TCOpHUA 4. I[apBI/IHa, CUHTCTUYCCKAaA TCOPUS ISBOJJIOLUH, TCOPUA




antpororeHe3a Y. Jlapsuna; teopusi OuoreoneHoza B.H. Cykauépa;
yuenre H.W. BaBunoBa o meHTpax MHOrooOpasus M MPOHCXOXKIACHUS
KyJbTypHbIX pacTeHuit, yudeHue A.H. CeBepuoBa 0 nOyTIx U
HaIpaBJIeHUsX dBoJIrOIMH, yueHue B.U. Beprnanckoro — o 6uocdepe);
3aKOHBI (eIMHOO0Opa3us MOTOMKOB IEPBOTO MOKOJICHUS, PACILICIUICHUS
MPU3HAKOB, HE3aBUCUMOIO HacieqoBaHus mpusHakoB [. Mennens;
CUEIUICHHOTO HAacJIeI0BaHUs IPU3HAKOB W HapyLIEHUs CUEIUICHUS
reHoB T. Moprana; roMOJIOTMYECKHUX PSAJOB B HACJIEICTBEHHOU
n3MeHunBoctd H.M. BaBunoBa; renetmueckoro pasHoBecus JIk.
Xapan u B. BaiinGepra; 3apoapsimeBoro cxozactsa K. bapa;
Oouorenernueckuii 3akoH J. ['exkens, @. Miosiepa);

MIPUHIIMIIBI (YUCTOTHI FaMET, KOMIUJIEMEHTAPHOCTH);

npaBwia (MuauMmyma fO. JIubuxa, 5K01I0rMueckoil nmupaMuibl 4HUCed,
O1OMAaccChl U SHEPTUN);

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

Xonpetina, mukpocdep C. Pokca, pudozuma T. Uek)

YMeHue peumarb IMOHMCKOBBIC OMOJIOrHYEeCKHUE 3aJda4l, BbIABJIATH
IMPUYNHHO-CJIICACTBCHHBIC CBsA3HU MCKOY HCCIICAYCMBbIMU
OHOJIOrMYECKUMHU O6T)€KT3.MI/I, mpoueccamMm W ABJIICHUAMU; OCIIATb
BBIBOJIbI M IIPOTHO3bI HA OCHOBAHWHU ITOJTYUCHHBIX PE3YJIbTATOB,

COCTaBJATh I'CHOTHUIIMYCCKHUEC CXCMbl CKPCHIMBAHMWA JII pa3HbIX TUIIOB
HaCJICAOBaHUA TPHU3HAKOB Yy OPraHM3MOB, COCTABJIATH CXEMBI IICPCHOCA

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

YMeHue ycTaHaBIMBAaTh B3aUMOCBSI3M  MEXAY CTPOCHHEM U
(GYHKIUSMU: OpPraHOWJOB, KIETOK pa3HbIX TKaHEH, OpraHaMu u
CUCTEMAaMH OpPraHOB y pACTCHHM, JKMBOTHBIX U YEJIOBEKA; MEXAY
JTarnaMu OOMEeHa BELIECTB; TalaMy KJIETOYHOI'O LIMKJIA U KU3HEHHBIX
LMKJIOB OpPraHU3MOB; dTalaMi ’MOPUOHAIILHOTO Pa3BUTHS; FTEHOTUIIOM
u ¢deHotunoM, ¢eHoTUNIOM U (GaKTOpaMu Cpelbl OOUTaHMUS,
IIpoLeccaMy  JBOJIIOLMM; JBWKYIIUMH CHJIAMH  aHTPOIIOTEHE3a;
KOMIIOHEHTaMHU DPA3JIMYHBIX AKOCUCTEM U MPUCHOCOOTICHUSMH K HUM

OpraHu3MOB

YMeHue BBIIEIATh CYIIeCTBEHHBIC TPU3HAKH:

CTPOEHHUSI BUPYCOB, KJIETOK MPOKAPUOT U IYKAPUOT; OJTHOKICTOUHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB, BHUJIOB, OMOTEOIICHO30B, PKOCHCTEM U
Oouoctepsl; CTPOCHHUS OPraHoB W CHUCTEM OPTraHOB PACTCHHH,
YKUBOTHBIX, YEJIOBEKA; MPOIIECCOB KU3HEACATEIHPHOCTH, TTPOTEKAIOIINX

B OpraHusmax paCTeHI/Iﬁ, JKHUBOTHBIX M YCJIIOBCKA, OMOJIOTrHYSCKUX




mporieccoB: oOMeHa BemecTB  (MeTabonu3M), HH(pOpMauu U
MIpEeBpaILEeHHs] SHEPTUH, OPOKEHUs, aBTOTPOPHOTr0 U TeTepoTpodHOro
TUIOB TNMTaHUs, (POTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, Meilo3a,
raMeToreHesa, 53MOpHUOreHe3a, MOCTAIMOPHOHAIBHOIO  pPa3BUTHA,
Pa3MHOXKEHHUS, UHIUBUYaJIbHOTO PAa3BUTHUS OpraHu3Ma (OHTOIEHE3a),
B3aUMOJCUCTBUS T'€HOB, TI€TEPO3UCA; JEUCTBUM HMCKYCCTBEHHOI'O
oTOOpa,  CTaOWJIM3MPYIOLIETro,  JBMXKYIIEIO M Pa3pbIBAIOLIETO
€CTECTBEHHOI'O O0TOOpa; aJJIONAaTPUYECKOr0 M CUMIATPUYECKOrO
BUZI000pa30BaHusl; BIUSHUS JBWKYIIMX CHJI 3BOJIIOLIMK HA TEHO(DOH]
TOTYJISIUM; TIPUCIIOCOOJICHHOCTH OPraHU3MOB K cpejie OoOHuTaHus,
YyeperloBaHMsl HAIPABJICHUM 3BOJIIOLUM; KPYroBOpOTa BEILECTB MU

IIOTOKa S9HEPI'UH B OKOCHUCTEMAX

ChopMupOBaHHOCTb YMEHMS BBIAEIATH CYLIECTBEHHbIE IPU3HAKU
BUPYCOB, KJIETOK IIPOKapMOT M JyKapuoT, OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX OPTaHU3MOB, BHUJOB, OMOT€OLICHO30B U IKOCHCTEM;
0COOEHHOCTH MPOLECCOB OOMEHA BEIECTB U MPEBpAILEHHs] SHEPIHH B
KJIeTKe, (POTOCHHTE3a, IJIACTUYECKOI0 M HSHEPreTH4ecKoro ooOmeHa,
XEMOCUHTE3a, MHTO03a, Meilo3a, OIUIOAOTBOPEHUS, PAa3BUTHSI U
Pa3MHOXKEHHUS, UHIMBUYaJbHOTO PAa3BUTHUS OpraHu3Ma (OHTOrEHE3a),
60pbOBI 32 CyILIECTBOBaHKE, ECTECTBEHHOI'O 0TOOPA, BUA000pa30BaHMs,
IPUCIIOCOOJICHHOCTH OPraHU3MOB K cCpefe OOWUTaHMs, BIIHSHUS
KOMITOHEHTOB 3KOCHCTEM, aHTPOIIOI'€HHBIX U3MEHEHUH B 3KOCHCTEMaxX
CBOEM MECTHOCTH, KPYrOBOPOTa BEILECTB U MpEBpAIllEHUs] YHEPIHU B

ouocdepe

VYmenue UCTIOJIb30BATh COOTBETCTBYIOIIHE apryMEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJOTHIO M CHUMBOJMKY JUIS JIOKa3aTelbCTBa
POJCTBAa OPraHU3MOB Pa3HBIX CUCTEMATHYECKUX TPYII; B3aMMOCBSI3U
OpPTaHU3MOB W cpenbl OOWTAaHWS; EIUHCTBA YEIOBEYECKHUX pac;
HE00XO0IMMOCTH 370pPOBOIr0 00pa3a KHU3HU, COXPAHEHUs Pa3HOOOpa3us
BUJIOB M HKOCHCTEM KaK YCIOBMsI COCYIIECTBOBAHHUS IPHPOJBI U

YCI0BCUCCTBA

YMeHue KpUTHYECKH OIleHHBaTh HWH(OPMALUI0 OHOJOTHYECKOTO
CoJIepKaHUs; WHTEPIPETUPOBATH ITHUYECKHE AaCIEKThI COBPEMEHHBIX
HCcCleIOBaHuH B onooruy, MEIUIIHE, OHMOTEXHOJIOTHH;
paccMaTpuBaTth ria00aabHBIE 9KOJIOTHYECKHE poOIIeMbI
COBpEMEHHOCTH, (HOPMUPOBATH MO OTHOIICHHUIO K HUM COOCTBEHHYIO

ITO3HIIHIO




INEPEYEHDB 2JIEMEHTOB COIAEP KAHUA, IIPOBEPAEMBIX HA EI'D
1O BUOJIOI'NHA

Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUA

buonorusa xax HayKa. ’KuBble cucTeMbl U X HN3YUCHHUEC

1.1

1.2

1.3

CoBpemeHnHass OHMOJOTMs — KOMIUJIEKCHAsi Hayka. buojormueckue Hayku U
u3ydyaemble UMM 1poOiembl. DyHAaMEeHTadbHbIE, MPHUKJIAJHbIE U IOHCKOBBIC
HAy4YHBIC UCCIICIOBAaHUS B OMOJIOTHH.

3HaueHue Owonoru B (OPMUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOU
kaptunbsl mupa. [Ipodeccun, csizannpie ¢ Ouosorueil. 3HaueHue OUOJIOTUU B
MPAKTUYECKOW JIESITEIBHOCTU YEJIOBEKa: MEAUIMHE, CEJIbCKOM XO3SIHCTBE,

IIPOMBIILIIEHHOCTH, OXPaHEe IPUPOBI

JXKuBble cuctembl Kak mpeAaMer u3ydeHus Ouonoruu. CBOMCTBA KUBBIX CHUCTEM:
€MHCTBO XMMHYECKOI'O0 COCTaBa, JUCKPETHOCTh M LIEJIOCTHOCTb, CIOXKHOCTb
YHOPSII0YCHHOCTh CTPYKTYPBHI, OTKPBITOCTb, CaMOOpPraHu3aIus,
CaMOBOCIPOU3BEJAEHUE, PA3APAKUMOCTb, U3MEHUUBOCTD, POCT U Pa3BUTHE.

YPOBHU OpraHu3alMM JKUBBIX CUCTEM: MOJIEKYJISAPHBIN, KJIETOUYHBIN, TKAHEBbIH,
OpraHu3MEHHBIH, MOMYJISIHUOHHO-BUA0BOM, AKOCUCTEMHBIN
(buoreoneHoTndeckuii), OmochepHbid. IIporecchl, MPOUCXOASIINE B KHBBIX
cucremax. OCHOBHbIE MPHU3HAKH >KUBOTrO. JKu3Hb Kak (opMa CyIEeCTBOBAHHS

MaTCpruun

Mertoabl Ouonornyeckoi Hayku. HaOmioneHue, u3MepeHHE, SKCIEPUMEHT,
cucreMaru3anus, Mertaadaim3. IloHsATHEe 0 3aBHCHMMOW M HE3aBHCHUMOM
nepemeHHol. [lmannpoBanue skcnepumenTa. [loctaHOBKa M IIpoBEpKa TUIIOTES.
HyneBast rumore3a. Ilonstue BbIOOpKM M €€ pocToBepHOCTh. Pa3bpoc B
Oouosiornyeckux JaHHbIX. OIIEHKa JOCTOBEPHOCTH MOJYYEHHBIX pE3yJIbTaTOB.
[IpynunHel HCKaXeHUs pe3yJbTaTOB JKCIEpUMEHTa. lIoHATHE CTaTMCTHYECKOro

TECTa

Knerka kak Onojorudeckas cucrema

2.1

Krnerka — cTpykTypHO-(yHKIIMOHAIbHAS €AUHMIA XKUBOro. Mcropus OTKpBITUS
kinetku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. lIBann, M.
[Ineinen, P. Bupxos). OcHOBHBIE NIOJIOKEHUSI COBPEMEHHON KJIETOUHOM TEOPUH.
MeTo1bI MOJIEKYIISIPHOM M KJIIETOUHOM OMOJIOTUH: MUKPOCKOIHS, XpomMaTorpadus,
anexTpodopes, METO/T MEUYEHBIX aTOMOB, muddepeHnmranbaoe

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

2.2

XUMHUYECKUI COCTaB KIETKU. Makpo-, MUKPO- U yJIbTPaMUKPO3JIEMEHTHI. Bona u

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




TEIUIOPETyNsAui. MuHepaibHbIe BEIIECTBA KIETKU, WX OHMOIOTHYECKas pOIlb.
Posip kKaTHOHOB U aHMOHOB B KJIETKE.

buonornueckne momumepsl. benku.  AMUHOKHCIOTHBIA COCTaB  OEJIKOB.
Crtpykrypbl OenkoBoi Mousekyibl. IlepBuunas cTpykTypa Oenika, MeNTHIHAS
CBA3b. BropuuHas, TpeTUuyHas, 4YETBEPTUUHAsE CTPYKTyphl. JleHaryparusi.
CaoiictBa 6enkoB. Knaccudukanus 6enxoB. buonornueckue QyHKIUN OSIKOB.
VYrneBoabl. MoHocaxapupl, AMCAXapUbl, OJUTOCaXapuAbl M IOJIHCAXapUIBbL.
OO0muit mnaH cTpoeHuss U (PU3UKO-XUMUYECKHE CBOICTBA  yrJeBOJIOB.
buonorudeckue GyHKIIUU YTIIEBOIOB.

Jlumuael. T'unpodunbHo-runpodoOHbie cBolicTBa. Knaccupukanus JIMOumoB.
Tpurnuuepunsl, dochonunuas, BOCKH, cTepouabl. buonormdeckue GyHKIUU
nunuaoB. OOIMe CBOKWCTBA OMOJIOTHUECKMX MEMOpPAaH — TEKY4YeCTh, CIIOCOOHOCTh
K CaMO3aMBIKaHHUIO, TOJTYIPOHUIIAEMOCTb.

HyxneunoBbie kucinorel. JIHK u PHK. CrpoeHue HyKJIEMHOBBIX KHCIIOT.
Hyxneoruasl. [Ipunnun xomminementapuoctu. IlpaBuno Yapradda. Crpykrypa
JIHK — nBoitHas cniupans. MecTtoHaxoxaeHue u ounonorudeckue ¢pynkuu JJTHK.
Bunet PHK. @ynxkunu PHK B knetke.

Crpoenue wmosekynsl AT®. Maxkpospruueckue cBsizu B Mosiekyine ATO.
buonoruueckue pynkuun AT®. BoccTaHOBIEHHBIE TEPEHOCUUKH, UX QYHKIIUHU B
kierke. CekBenuposanue JJHK.

CtpykrypHass OHWOJOTHS: OMOXMMHUYECKHE W OHOPU3NICCKUE HCCIICTOBAHUS

COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOJIEKYJI

2.3

Tunsl  kiIeTok: dSykapuoTHYecKas U  Ipokapuoruyeckas. CTpyKTypHO-
(byHKIMOHATIBHBIE 00pa30BaHUS KIETKH.

Crpoenue mpokapuoTuueckoil kietku. KierouHas cTeHka OakTepuil M apxew.
Oco0eHHOCTH CTpOeHUsi TeTepoTpo(PHON M aBTOTPOPHONW MPOKAPUOTHUECKUX
KJIETOK. MecTo U pojib MPOKapUoT B OMOIIEHO3aX.

Crpoenre M (PyHKIIMOHMpPOBAHHE SYKAPHOTHUECKOM kieTku. Ilnazmatuueckas
MeMmOpaHa (rutazmanemMma). CTpyKTypa Iuia3MaTH4eckoil MmeMOpansl. TpaHcnopt
BEUIECTB uepe3 IUIa3MaTUYeCKyr0 MeMOpaHy: maccuBHbIM  (auddysus,
obOneryéHHass nud@y3us), aKTUBHBIN (MEPBUYHBIA U BTOPUYHBIA AKTUBHBIN
tpancnopt). [lomynponunaemocts MemOpanbl. PabGota HaTpuii-KaaueBoro
Hacoca. DHJONUMTO3: MUHOIMUTO3, (aronuro3. Dk301uTo3. KnerouHas cTeHka.
Crpykrypa u GyHKIUU KIETOYHON CTEHKH pacTeHH, rpruOoB.

Hurtommaszma. IluTo3oms. Ilutockener. JIBuxkeHwe murTominasmbl. OpraHouabl
kineTkd. OpHoMeMOpaHHBbIE OpraHOMABI KIJIETKU: DJHJIOIUIa3MaTU4ecKas CeTb
(OIIC), anmapar ['onbmku, JTU30COMBI, UX CTpoeHHE U (yHKUIMU. B3auMocBs3b
O0JIHOMEMOpaHHBIX OpPraHOUAOB KJeTKH. CTpoeHue IpaHyJspHOrO PETUKYIyMa.

Cunre3 pactBopuMbIX OenkoB. CuHHTE3 KIETOYHBIX MeMmOpaH. [mamkuit
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(arpaHynspHBIA) SHAOIUIA3MAaTHYECKUN peTuKyinyM. CekperopHas QyHKUUS
annapara ['ombmku. TpaHcmopr BemecTB B KIETKE. Bakyoin pacTUTENBHBIX
kietok. Kierounslii cok. Typrop.

ITosryaBTOHOMHBIE OPraHOUIBI KJIETKU: MUTOXOHPHH, IUTACTUBL.

Crpoenne W (yHKIMM MUTOXOHAPUN M TuacTui. llepBuuHble, BTOPUYHBIE U
CIIO)KHBIE  TUIACTUABl  (POTOCHHTE3UPYIOIIMX  JYKapuoT.  XJIIOPOIUIACTHI,
XPOMOILIACTBHI, JISMKOIUIACTHI BBICIIMX PACTEHUM.

HememOpannble opranougsl kinetku CrtpoeHne M (QYHKIUM HeMeMOpaHHBIX
OpPraHouJIOB KJIETKH. Pubocombl. MukpoduiaaMeHTsl. MplieyHble  KIETKU.
MuxkpotpyOouku. Knerounelii neHtp. CTpoeHHE U [BHXKEHHE S>KTYTUKOB H
pecHrueK. MUKpOTpyOOUKH LUTOIIAa3Mbl. LIeHTpHOIIb.

SAnpo. O6Gonouka sapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOEHHE U
¢bynkuuu. SnepHbiii OenkoBBIA MaTpuKc. IIpocTpaHCTBEHHOE pPACHOJIOKEHHE
XpoMOcOM B HHTEp(]A3HOM sizipe. benku xpomMaTnHa — THCTOHBI.

Knerounsle BrmoudeHus. CpaBHUTENIbHAs XapaKTEPUCTHKA KJIETOK JYKapHOT

(pacTUTENbHOM, )KUBOTHOM, TPUOHOIN)

AccuMWISIIMSL U JTUCCUMMIISALIUSA — JIB€ CTOPOHBI MeTabonu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPOMHBIM U TeTepOTPOPHBIA. YUacTHEe KHCIOpOJa B OOMEHHBIX
mporeccax. JHepreTudeckoe obOecrieueHne KieTtku: mpeBpameHne ATD B
oOMeHHBIX Tpoueccax. DepMEHTATUBHBIN XapakTep peakuuidl KIETOUYHOTO
Metabonmu3ma. DepMeHTHl, MX CTPOCHHE, CBOMCTBA M MEXaHM3M JICHCTBUSL.
Kodepmentsl. Otianuuns GpepMEHTOB OT HEOPTaHWYECKUX KaTaau3aTopoB. bemku-
aKTUBATOpPbl U OENKU-UHTMOUTOPBI. 3aBUCUMOCTh CKOPOCTH (PEepMEHTATUBHBIX
peaxiuii oT pa3IUuYHbIX (PaKTOPOB.

[lepBuuHBIl CHHTE3 OpraHMYecKUX BelecTB B Kierke. dorocunHtes. Ponb
XJIOpoIiacToB B mporecce (orocunTeza. CBeroBas W TemHOBas (asbl.
[IponykTuBHOCTE (QoTOCHHTE3a. BiusHue pa3nuuHbIX (aKTOPOB Ha CKOPOCTh
¢orocunTe3a. 3HaueHue (HOTOCUHTE3A.

XemocuHTe3. PazHooOpa3ue opraHn3MOB-XEMOCHHTETUKOB: HUTPUPHUIUPYIOLIHE
OakTepuu, Keae300aKTepuu, cepoOaKTepuu, BOAOPOAHbIE OakTepuu. 3HAUYCHHE
XEMOCHHTE3A.

AHa’poOHble opraHusmbl. Bumel Oposkenus. I[IpomykTel OpokeHUs H UX
UCIOJb30BAHUE YENOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHHU ¥ BO30YIUTETN OOJIE3HEH.

AspoOHBIE OpPraHW3MBI. DTambl dHEpreTudeckoro oomena. IloaroroBuTenbHBIN
sTan. [ MMKoiamu3 — 6eCKUCIOPOIHOE PACIIETIIICHHUE TIIOKO3BI.

buonoruueckoe OkuCIE€HHE, WIM KJIETOYHOE JbIXaHHE. Poiab MUTOXOHIpUH B
rporeccax OHOJIOTUYECKOT0 OKHCJICHHUS. Huknnyeckue peaxuuu.

OxucnurensHoe dochopunupoBanue. [Ipenmymectsa aspoOHOro mytu oOMeHa




BEIIECTB Mepe aHaPOOHBIM. DPPEKTUBHOCTh SHEPreTUIECKOTO 0OMEHa

2.5

Peakuuu matpuyHoro cuHTe3a. [IpUHIMI KOMIUIEMEHTApHOCTH B PpEaKLHUAX
MaTPUYHOTO CHHTe3a. Peann3anus HaciaencTBeHHOM nHpopmarmu. I eHeTnyeckuii
KoJI, ero coucrBa. Tpanckpumnuusa — Marpuusblii cuHTe3 PHK. IlpuHnmmnsr
TPAHCKPHUIILIUU: KOMILJIEMEHTapHOCTh, aHTUIIAPAJLIEIbHOCTh, ACUMMETPHUYHOCTbD.
Tpancnaums u e€ stanbl. Yuactue TpancnoptHbix PHK B OGuocuHTe3e Oenka.
VYcnoBust OuocunTe3a Oenka. KomupoBanwe amMuHOKUCIOT. Poms pubocom B
O6uocuHTe3e Oenka.

Opranu3zaiiys reHomMa y IpoKapuoT U SyKapuoT. Perynsuus akTHBHOCTU T'€HOB Y
npokapuot. ['unore3a onepona (P. XKakob, XK. Mano). Perynsauus oOMeHHBIX
IIPOLIECCOB B KJeTKe. KileTouHbIi roMeocTas.

Bupycsl — HekierouHbsle (OpPMBI JKM3HH M oOnHMraTHeie mapasutbl. CTpoeHHe
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepruodaros.

BupycHbie 3a0oneBanus uenoBeka, KUBOTHBIX, pactenuid. CIIU]J], COVID-19,

conraJibHbIC U MCIUITMHCKHUC HpO6JI€MI)I

2.6

Knerounsnii mmkn, ero mepuonbl U perymsmusa. HWurepdaza u  MUTO3.
OcobeHHOCTH TIpOIeccoB, MpoTekaommx B uHTEpdasze. [loaroroBka KIeTKH K
nenenuto.  IlpecuHreTnueckuit  (HOCTMUTOTHYECKHM), CHHTETUYECKHH U
MOCTCUHTETUYECKUH (IPEMUTOTUYECKUI) TepHO/Ibl HHTEP(ha3bI.

Marpuunsiii cunte3 JIHK — permukanusa. Ilpuanunsr perumkanuu  JHK:
KOMIUIEMEHTAPHOCTb, ITOJIyKOHCEPBATUBHBIA CHUHTE3, AHTHUIIAPAUIEIBHOCTD.
Mexanusm permmkanuu JJHK. Xpomocomsl. Ctpoenne xpomocom. Tenomeps! u
Tenomepasa. XpPOMOCOMHBIH HAa0Op KIETKM — KapHOTHM. JIUIUIOMAHBIA U
rariou bl - Habopbl XpoMocoM. ['omonormynsle Xpomocombl. IlojoBbie
XPOMOCOMBI.

Jlenenune xietkn — MuTo3. CTaguu MHUTO3a U MPOMCXOASIIUE B HUX IPOLECCHI.
Tunsl MuTo3a. KapuoknHe3 u nmrokuHe3. buonornueckoe 3HadeHHE MHTO3a.
Perynsus mutotndeckoro nukia kiaetku. Ilporpammupyemas kierouynasi rudens
— amnomnTo3.

CDYHKI_II/IOHaJ'ILHaH TCHOMHKA

3.1

OpraHI/ISM Kak OMOJIOrHYecKas CHCTeMa

OOHOKJIETOYHEIE, KOJIOHHAJIbHBIE, MHOTOKJICTOYHBIE OpraHu3Mbl u
MHOTOTKaHEBBIE OPTaHU3MBI.

@dopMBl Pa3MHOKEHHUS OpPraHU3MOB: Oecrojoe (BKJIIOYas BEreTaTUBHOE) |
moioBoe. Bumbl  O6ecmosoro  pa3MHOXKEHHS:  MOYKOBAaHWE, CIOPYJISAIHS,
(dbparMeHTaIus, KIOHUPOBAHUE.

[TonoBoe pa3zmuHosxenue. [lonoBeie kneTku, uiu rametsl. Meio3. Ctaauu menosa.

[ToBenenne xpomocoM B Menio3e. Kpoccunrosep. bruonorndeckuii cMbica Meo3a
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3.3

1 TI0JIOBOTO Ipolecca. Melo3 1 €ro MecTo B )KU3HEHHOM IUKJIE OPTaHU3MOB.
IIpenzaponpiieBoe pazButue. l'amMeroreHe3 y »XUBOTHBIX. Il0sIOBBIE JKele3bl.
OOpazoBanue U pa3BUTHE TOJIOBBIX KiIEeTOK. CrepMaToreHe3 M OOreHe3.
Crpoenue mojoBbIX KiIeTOK. OII0OIOTBOpEHHE U HIMOPHUOHATBLHOE pPa3BUTHUE
KHUBOTHBIX. CITIOCOOBI OTUIOIOTBOPEHUS: HApY)KHOE, BHYTpeHHEe. [lapTeHorenes.
WunuBunyanpHOEe pa3BUTHE OpraHu3MoB (oHTorene3). Craaum 3MOpHOreHesa
YKUBOTHBIX (Ha mpumepe Jiarymkn). Jpoonenne. Tunsr apodnenus. OcoGeHHOCTH
NpoOJeHrs MIIEKOMUTAIONIMX. 3apObIIIeBbIE JUCTKU (racTpylisilus). 3akiajaka
OpraHoOB M TKaHEW W3 3apOJBIIIEBbIX JIMCTKOB. B3aMMHOE BIMSHUE 4YacTed
pasBUBAlOLIErocs 3apoibllia (3MOpUOHANbHAs HMHAYKLMA). 3akiaaka IJIaHa
CTPOEHMS >KMBOTHOIO KaK pE3yJbTaT HEPAPXUUYECKUX B3aUMOJCHCTBUN TI'€HOB.
Bnusnue Ha »MOpHOHABHOE pAa3BUTHE PA3IMYHBIX (DAKTOPOB OKpYXkKaromien
Cpelbl.

Poct u pazButue xxuBoTHBIX. [locTaMOpronanbubIi nepuoa. [lpsmoe u Hemnpsimoe
pazButue. Pa3Butue ¢ meramopdozoM y OECHO3BOHOYHBIX U IO3BOHOYHBIX
KUBOTHBIX. buosormueckoe 3Hauy€HHWE MNPSAMOrO U HENPSMOIO pa3BUTHUA, HX
pacnpocTpaHeHue B mnpupoje. Tumbl pocta XKUBOTHBIX. DaKTOPHl peryisuuu
pocta JKMBOTHBIX M denoBeka. CTaaiuu NOCTIMOPHUOHAIBHOTO pa3BUTHUS Y
YKUBOTHBIX U 4esioBeka. [lepuopl oHTOreHes3a yenoBeka.

Pasmuoxxenue wu pasButue pacteHuil. ['ametoputr um cropodur. Meiio3z B
KU3HEHHOM TMKJIe pacreHuid. (OOpa3oBaHuMe CcIop B IIpolecce Meiosa.
I'amerorenes y pacrenuil. OIUIOAOTBOpPEHHE U PA3BUTHE PACTUTEIbHBIX
OpraHu3MoB. /[BoifHOe OIUIOI0TBOPEHKE Y IIBETKOBBIX pacTeHuil. OOpazoBaHue u

Pa3BUTHUEC CEMCHU. MexaHu3MbI peryisanuuu OHTOIrCHE3a Y paCTeHI/Iﬁ N )XUBOTHBIX

I/ICTOpI/IH CTAHOBJICHUA W  pPa3BUTHA TI'CHCTUKHU KaK HaAYKH. OcHOBHEIE
TCHETHYCCKHE IIOHSATHS W CHUMBOJEL 1 OMOJIOrMYHBIE XPOMOCOMBI, AJIJICIBbHBIC
I'CHbI, aJIbTCPHATHWBHBLIC IIPU3HAKH, JIOMHHaHTHBIﬁ u pGIIGCCI/IBHI)II\/JI IIpHU3HAK,
roMoO3urora, Trerepo3nurora, 4YucTasd JIMHUA, FPI6pI/I,Z[BI, T'CHOTHUII, (I)eHOTI/Il'I.
OcHoBHbBIE MCTOJABbI I'CHCTHUKU! I‘H6pPII[OJ'IOFPI‘ICCKHI>i, HHTOHOFHHGCKHﬁ,

MOJIEKYJIIPHO-T€HETUYECKUM

Monorubpuanoe ckpemupanue. [lepsbiit 3akoH MeHens — 3akoH enHo00pa3us
ruOpuioB mnepBoro mnokosieHus. IlpaBuno nomuHupoBanus. Bropoil 3akoH
MeHngens — 3akOH paclIelyieHuss MNpu3HakoB. LluTonormuyeckne OCHOBBI
MOHOTHOPUAHOTO CKpelnBaHus. [ umores3a 4MCTOTH raMer.

AHanuzupyroniee ckpeniuBaHue. IIpomMeXyTOUHBIM XapakTep HaclleJOBaHMS.
Pacmennenne npu3HakoB pY HEMTOJIHOM JOMUHUPOBAHUH.

JlurnbpunHoe ckpemyBanue. Tpetuil 3akoH MeHaenss — 3aKOH HE3aBHCHUMOI'O

HaCJICcJO0BaHUA ITPU3HAKOB. ]_II/ITOJ'IOFI/I‘{CCKI/IC OCHOBBI JAUTU 6pI/II[HOTO




CKpEILIMBaHUS.
CueruieHHoe HacienoBaHue mnpusHakoB. Pabotst T. Moprana. CueruieHHOe
HAacJIEeA0BAHUE TI'€HOB, HAPYIICHUE CLEIUICHHUS MEXAy IeHamMu. XpOMOCOMHas
TEOPHS HACJIEICTBEHHOCTH.

I'enernka mona. XpoMOCOMHBIH MEXaHU3M OIpPEIENECHUs Moja. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHblii U TeTeporaMeTHbid mnoi. ['eHeTnueckas
CTPYKTypa IIOJIOBBIX XpomocoM. HacienoBaHue mNpU3HAKOB, CLEIUIEHHBIX C
ITOJIOM.

I'enoTun kak uenoctHas cucrema. [lnerorponuss — MHOKECTBEHHOE JEHCTBUE
reHa. MHOXXECTBEHHBI ajuieu3M. B3auMOAEHCTBUE HEAJUIEIbHBIX T'€HOB.

Kommnnemenrapuocts. Onucras. [lonumepus
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BzaumoneiicTBue reHoTUNa U cpebl pu hopmupoBanun (peHotuna. I3MeHYHBOCTb
Mpu3HaKkoB. KayecTBEHHbIE M KOJWYECTBEHHbIC MPU3HAKU. BBl M3MEHUYMBOCTH:
HEHaCJIEACTBEHHAs: ¥ HacJIeACTBEHHAs.

MoudukanonHass ~ W3MEHYHUBOCTb. Poib cpeapl B (bopMupOBaHHA
MOIM(UKAITMOHHOW M3MEHYMBOCTH. HopMa peakiinu npu3Haka. BapuaroHHbIN psij
n BapuanmonHas kpuBas (B. HMoranncen). CsoiicTBa MOAM(HUKAIIMOHHON
W3MECHYMBOCTH.

I'enotunmyeckas n3MeHYUBOCTh. CBOMCTBA F'E€HOTUITHYCCKOM M3MEHUYMBOCTU. BHIbI
TeHOTUIMYECKON N3MEHUNBOCTH: KOMOMHATHBHAS, MyTaI[HOHHASI.

KomOuHaTtuBHAsT M3MEHUYMBOCTh. MeHo3 © TIOJIOBOM TIpOIleCC — OCHOBA
KOMOHMHATHUBHOH M3MEHYUBOCTU. PO KOMOMHATHBHON M3MEHUMBOCTH B CO3JaHHU
TeHETHYECKOr0 pa3HooOpa3us B Mpe/iesiax OHOTO BUIA.

MyTranroHHas U3MEHYUBOCTb. BHUIbI MyTallMii: T€HHBIE, XPOMOCOMHBIE, TEHOMHBIE.
CrioHTaHHBIE M WHIYLMPOBAaHHBbIE MYTAlWU. SEpHbIE W IUTOILUIA3MAaTHYECKUE
Mmytaiuu. COMaTHUECKUE U MOJIOBBIE MyTaIiy. [[puurHbI BOSHUKHOBEHUST MYTAIIHA.
MytareHbl ¥ WX BIMSHME HA OPraHU3MbL. 3aKOHOMEPHOCTH MYTAI[HOHHOTO
npoiiecca. 3aKOH TOMOJIOTHYECKHUX PsIIOB B HacleAcTBeHHOU u3meHunBocTH (H.U.

BaBI/IJ'IOB). BHCHL[epHa}I U3MCHYHMBOCTDb U HACJICACTBCHHOCTD

Kapuotun wuenoseka. MexayHapoaHas MporpaMMa HCCIEJOBaHUSA TIeHOMaA
yernoBeka. MeToapl  HM3y4eHUsT TEHETUKH  YEJOBEKAa: TIEeHEAJOTMYECKUH,
OM3HEILIOBEIN, IUTOTCHETUYCCKUH, MONYJISIITUOHHO-CTATUCTUYECKHIA,
MOJIEKYJISIPHO-TE€HETHYECKU . CoBpeMeHHOE onpeereHue TeHOTHIA:
IOJJHOTEHOMHOE CEKBEHUPOBAHHUE, TEHOTUIIUPOBAHUE, B TOM YHUCIIE C ITOMOILIBIO
[M1P-anamu3a. HacnencrBeHHble  3a00€BaHMS  4ejoBeKa. | e€HHbIE U
XPOMOCOMHBIE 0011€e3HU YEJI0BEKa. bonesnn c HACJIEICTBEHHOU
MPEIPACTIOIOKEHHOCThI0. 3HAYCHHE MEAWIIMHCKOW TEHETUKU B MPEIOTBPAIICHUN

1 JICUCHHH I'eHEeTUYCCKHX 3a00eBanuii yeioBeka. CTBOJIOBBIE KIETKU
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JlomecTukalus U ceseKus. 3apoXkKIeHUE CEIEKIUU U JoMecTuKauu. Yuenue H.M.
BaBuiioBa 0 1eHTpax MPOMCXOXKICHUS U MHOT00Opasus KyJIbTYPHBIX PAaCTEHHH.
Posp ceneximu B CO31aHMM COPTOB pacTeHUM M MOpoA *KUBOTHBIX. CopT, mopoza,
mTaMM. 3aKOH TOMOJIOTMYECKUX PsSJOB B HACIEACTBEHHOW u3MeHunBocTH H.U.
BasuiioBa, ero 3naueHue st CENIEKIIMOHHON pabOThI.

Metoabl  CeneKIMOHHOW paboThl. VICKYCCTBEHHBIH OTOOp: MAacCOBBIH U
WHIUBUYAIbHBIH. Ortanel KOMOMHAIIMOHHON CEJIEKIIUH. UcneiTanue
npou3BoauTeNeil Mo noroMcTBy. OTOOp IO TE€HOTUIy C IIOMOIIBI OLIEHKU
(eHoTUNa MOTOMCTBA M OTOOP 10 TEHOTHUITY ¢ moMonIbio ananu3a JIHK.
HckyccTBeHHBIN MyTareHe3 Kak METO/l CEJICKIIMOHHOM paboThl. PagrannoHHbIN 1
XUMUYECKMH MyTareHe3 Kak HWCTOYHHMK MyTalMi Yy KyJIbTYpHBIX (opm
opranu3moB. lcnosnp3oBaHME€ TE€HOMHOIO pPEJAKTUPOBAHHA M METOJOB
pexomOuHaHTHBIX JIHK 11151 mosrydeHust HCXOAHOT0 MaTepraia Jilsl CeEeKIIHH.
[lomyuenne mnomumuonnoB. BuyrpuBunoBas ruOpuansanys. bimskoponcTBeHHOE
CKpellvBaHue, WM MHOpuauHr. HepoacTBeHHOE CKpellMBaHMEe, WIM ayTOpPHIMHT.
I'ereposuc u ero npuuumssl. Mcnonb3oBaHue rereposuca B cenekuuu. OtnanéHHas
rubpuamsanysi. [lpeogonenne Oecruionusi MEXBUIOBBIX THOpUAOB. JlocTikeHus

CEJICKLIMU PACTEHUI U KUBOTHBIX

3.7

4.1

OOBEKTHI, UCIOIB3YEMbIE B OMOTEXHOJIOTUH, — KJIIETOUHBIE U TKAHEBbBIE KYJIbTYpHI,
MHUKPOOPIaHU3MBbl, HUX  XapaKTepUCTHKA. TpaJulMOHHAs  OMOTEXHOJIOTHSL:
xjie0oneyeHre,  MOJy4eHHE  KUCIOMOJOYHBIX  HPOJIYKTOB,  BUHOJENIHE.
Muxkpobuonorndeckuid cuHTe3. OOBEKTHI MHUKPOOMOJOTHMUECKUX TEXHOJIOTHIA.
[IpousBoncTBO ~ Oenmka,  aMHUHOKHMCIOT M BUTaMHMHOB.  VcKyccTBEHHOE
OILUIONOTBOpPEHUE. PEKOHCTPYKIMA SHIEKICTOK M KIOHUPOBAaHUE >KMBOTHBIX.
Mertox TpaHCIUTaHTalUU SAEP KIETOK.

XpoMOCOMHass M Te€HHas HWHXKEHepus. VICKyCCTBEHHBIM CHHTE3 TE€Ha |
KoHCcTpynpoBanue pexkomOuHanTHbIX JIHK. JlocTwkeHuss W TmepCHeKTHUBBI
XpPOMOCOMHOW M TeHHOM WH)XeHepuu. MeaunuHckue OUOTEXHOJIOTHH.

Hcnons30BaHHE CTBOJIOBBIX KJIETOK
Cucrema u MHOF006paSI/Ie OpTraHHU4Y€CKOIro Mmupa

buonornyeckoe  pazHooOpazue  opraHu3moB.  CoBpeMeHHas  cuUCTeMa
opranudeckoro wmwupa. I[lpuHiunel kinaccudukanuu opraHu3mMoB. (OCHOBHBIE
CUCTEMATHYECKHE TPYIIILI OPTaHU3MOB.

OCOOEHHOCTH CTPOCHUS U JKU3HEAEATEIHOCTU OJIHOKJIETOYHBIX OPraHU3MOB.
bakrepuu, apxeu, 0THOKJIETOUYHbIE TPUObI, OJHOKIETOUYHbIE BOJOPOCIH, IpYyTrHe
IIPOTHUCTHI. KononnanbHbie OpraHHu3MBlI. I[BI/I)KeHI/Ie OAHOKJICTOYHBIX OPTraHN3MOB!
amMEOouHOE, KT'YTUKOBOE, PECHUYHOE. 3alllUTa Yy OAHOKJIETOYHBIX OpPraHU3MOB.

Pa3,[[pa)i(I/IMOCTB Y OAHOKJICTOYHBIX OPraHU3MOB. Takcucer
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MHorokJjieTouHble pacTeHUs. B3auMOCBA3b YaCTEH MHOTOKJIETOYHOI'O OpraHU3Ma.
Tkanu, opraibl ¥ CUCTEMbl OPraHOB MHOTOKJIETOYHOro opraHuszma. OpraHuszm
Kak enuHoe uenoe. TkaHum pacteHuid. Tumbl pacTUTEIbHBIX TKaHEM:
oOpaszoBarenbHast, IOKPOBHAs, MPOBOAMAIIAs, OCHOBHAs, MEXaHHYECKas.

OcobenHocty cTpoeHUs, PYHKIUN U pacMoIOKEHUS TKaHEH B OpraHax pacTeHHMA

BereraruBHble 1 reHepaTUBHBIE OpraHbl pacTeHnd. OYHKIUN OPraHOB U CUCTEM
opranoB. Kapkac pactenuil. J[BUKEHHE MHOTOKJIETOYHBIX PACTEHUI: TPONIU3MBI U
Hactud. llornomieHue BOABI, YIVIEKUCIOTO Ta3a W MUHEPAIbHBIX BEIIECTB
pactenusimu. Jlpixanue pacrenuid. uddysus razoB yepes3 MOBEPXHOCTb KIETKH.
TpancriopTHble cucTeMbl pacTeHui. Bbinenenwe y pacreHuid. 3ammura y
MHOTOKJIETOUHBIX pacTteHuid. Kyrukyna. CpencTBa MacCMBHOW M XMUMHUYECKOM
3amuThl. OUTOHIIHIBI.

PazgpaxxumocTs M perynsiuus y opraHu3mMoB. Pa3gpakuMocTe M peryisuus y

MHOTI'OKJICTOYHBIX paCTCHHfI. PocToBrIe BeliecTBa U UX 3HAYCHUE

MHOroKk/IeToYHble  KMBOTHbIE.  B3aMMOCBs3b  4acTe€il  MHOTIOKJIETOYHOTO
opraHnusma. TKaHI/I, Oopranbl 1 CUCTCMbI OpPraHOB MHOI'OKJICTOYHOI'O OpraHuU3Ma.
Opranusm kak eauHoe 1enoe. ['omeocrtas. TkaHu KUBOTHBIX W 4YelIOBEKa. THIIBI
KUBOTHBIX TKaHEH: SIUTEIualbHasi, COCIWHMUTENIbHAs, MbILICYHAs, HEpBHAs.
OcoOenHoctu cTpoeHMs, (YHKUMA U paCMONOKEHUsS TKaHEH B OpraHax

JKHUBOTHBIX U YCJIOBCKA

Opransl U cUCTEMBI OPraHOB KUBOTHBIX. DyHKIIMU OPraHOB U CUCTEM OPraHOB.
Omopa Tenma opranu3moB. CKeleTbl OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX
XKUBOTHBIX. HapyXHblil 1 BHyTpeHHMH ckeneT. CTpOeHHE U THUIbl COCTUHEHUS
KOCTEH.

JIBM>KEHHE MHOTOKJIETOYHBIX >KMBOTHBIX. IIuTanue sxuBoTHBIX. IluTanume
MTO3BOHOYHBIX JKUBOTHBIX. JlpIxaHue kMBOTHBIX. KoxkHoe abixanue. XKabepHoe u
JIETOYHOE JIBIXaHHUE.

JIpIxaHWe IO3BOHOYHBIX JKMBOTHBIX. OBOJIIOLMOHHOE YCJIOXHEHHE CTPOEHUS
JNErKUX MO3BOHOYHBIX XMBOTHBIX. JlpIXaTenbHasi cucTemMa 4esioBeka. MexaHu3M
BEHTWISIMKM JIETKUX Yy NOTUI W MIEKONUTAIOMMX. TpaHCHOPT BELIECTB Y
opranu3moB. TpaHcmopT BemecTB y XMBOTHbIX. KpoBeHOcHas cucrema u eé
opranbl.  KpoBeHocHas  cucTtemMa  NO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpOBOOOpalieHusl. OJBOJNIOIMOHHBIE  YCIOXKHEHUS CTPOEHUS KPOBEHOCHOM
CHCTEMBI MO3BOHOYHBIX JKMBOTHBIX. BblieneHue y opraHu3zMoB. Beienenue y
XKUBOTHBIX. CoKkpaTUTENnbHbIE Bakyosn. Opransl BbaeneHus. CBsA3b MOJIOCTHU Tea
C KPOBEHOCHOW M BBIJIEIUTEIBLHON cUCTEMaMH. BblieneHne y NO3BOHOUYHBIX
KUBOTHBIX. 3allldTa Yy MHOTOKJETOYHBIX JKUBOTHBIX. IIOKpoBBI U uX

MIPOU3BOIHBIC.
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PaznpaxkxuMocCTh U perymisust y opranu3MoB. Pa3apakuMoCcTh y OJHOKIETOYHBIX
opranu3mMoB. Takcuchl. Pa3apakuMOCTh W PEryJslus y MHOTOKICTOYHBIX
pacrenuii. PocToBbIe BellecTBa U X 3HAUYCHUE.

HepBHast cucrema u peduieKTOpHasi peryJisiusi Y MHOTOKJICTOYHBIX KHBOTHBIX.
HepBHas cucrema u e€ oTJensl. DBOMIOIMOHHOE YCIO0KHEHUE CTPOSHUS] HEpBHOM
CUCTEMBI y KUBOTHBIX.

Pazpaborka anroputmMoB u mporpamMMm i 3PGEKTUBHON (YHKIIMOHATBHON
AQHHOTAIlUM ~ TE€HOMOB,  TPAHCKPUIITOMOB,  IPOTEOMOB, MeTab0JI0MOB

MHUKPOOPIraHU3MOB, PACTEHUMN, )KUBOTHBIX U YEJIOBEKA
OpraHusMm 4enoBeKa U €ro 310pOBbE

Opransbl 1 CUCTEMBI OPraHOB yesoBeka. OTenbl TOJIOBHOTO MO3Tra TO3BOHOYHBIX
KHUBOTHBIX. Peduekc u peduekropHas nyra. besycinoBHbIe ¥ yCIOBHBIC
peduexcel. I'ymopanbHast peryiasuuss M SHAOKPUHHAs CHCTEMa >KUBOTHBIX U
yesioBeKa. JKene3bl SHAIOKPUHHOM CUCTEMBI U MX TOPMOHBI. [IeficTBHE TOPMOHOB.
B3anMocCBsI3p HEpBHOW M DHIOKpPUHHOW cucTeM. [mmoramamo-runodusapHas

cucrema. Pediekc u pedaexropnas ayra. beaycioBHbIe U YCIOBHBIE pe(IeKChI

5.2
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3amuTa opraHuzMa ot OosezHel. IMMmyHHast cuctema venoBeka. KiieTouHblil u
TYMOPaJIbHBIA MMMYHHTET. BpOXAEHHBINA, NPHOOPETEHHBIH crenn(uIecKui
umMmyHuTeT. Teopuss  KIOH&JIbHO-CeleKTUBHOro uMMmyHutera (IL.Dpunux,
®.M.bepuer, C.ToneraBa). BocnamurenbHble OTBETHl OpraHu3MoB. Pomb

BPOXIEHHOTO UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JIeBaHUIA

KpoBeHocHast cucrema u e€ opransl. Cepale, KpOBEHOCHBIE COCY/ABI U KpPOBb.

Kpyru xpoBooOpaiienus. Pabora cepaiia u e€ perynasuus

54

Jpixanue yenoBeka. uddysus razoB yepes3 MoBEpXHOCTh KJIETKH. J[pixaTenpHas
cucTteMa denmoBeka. JlpIxarenmpbHas TOBEPXHOCTh. Perymsiust  JpIXaHUs.

JIpIxaTeabHbIe 00BEMBI

5.5

5.6

HI/IIHGBapI/ITeJIBHaﬂ CHUCTEMaAa 4YCJIOBCKA. OTI[GJ'[BI MUIICBAPUTECIBHOIO0 TpaKTa.
HI/IH_[eBapI/ITCJ'H)HHe JKCIIC3hI. BHYTpI/IHOHOCTHOe u BHYTPUKIIECTOYHOC

MUIIeBapeHne
ITokpoBel M wux mnpousBoiaHble. Oprasbl BbiaeneHus. Ilouku. Crtpoenue u
¢byHkmoHupoBanue Heppona. OunbTpanus, cekperus U o0paTHOE BcachbIBaHHUE

KaK MEXaHU3MbI pabOThl OpraHoB BbleseHus. OOpazoBaHuEe MOYH Yy YETIOBEKa

5.7

HBI/I)KGHI/IG JelloBeKa: MbImieuHas cucremMa. CkeleTHEIS MBIIINBI X1 HX pa60Ta.

CTpoeHHEe U TUITBI COEAMHEHUS KOCTEU

Teopus sBomtonnu. Pazsutre xu3Hu Ha 3emie

6.1

OpomtorimonHas  Teopuss Y. Jlapsuna. IIpenmochbuiku — BO3HUKHOBEHHS

AapBUHHU3MA. Kuznp n Hay4dHasA ACATCIbHOCTb 4. I[apBI/IHa.




JBmkymue cuiibel 3Boonuu BUIoB 1o Y. JlapBuHY (BBICOKash MHTEHCHUBHOCTb
pa3sMHOXKEHHsT OpraHU3MOB, HACJEICTBEHHAas W3MEHYMBOCTh, Ooprba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN U UCKYCCTBEHHBINA 0TOOD).

Odopmnenne cunTernyeckor teopuu sBomronuu (CTD). HeltpanbHas Teopwus
sBomtonMd. COBpeMEHHasl 3BOJIIOIIMOHHAST OMOJIOTHs. 3HAYEHHE SBOJIOLMOHHON

Teopuu B GOPMUPOBAHUN €CTECTBEHHO-HAYYHON KapTHHBI MUPA

6.2

[Tonmynsimuss Kak ayeMEHTapHas eauMHuua 5BoyoLUU. COBpEMEHHBIE METOJIbI
OLICHKM TI'€HETHYECKOTO pa3HOOOpa3usi U CTPYKTYpbl HONyJsuuid. M3meHeHue
reHooHAa MOMYJSIMM KaK »JIEMEHTapHOE 5SBOJIOIUMOHHOE SIBICHHUE. 3aKOH
reHeTudeckoro pasHoBecus k. Xapau, B. BaiinOepra.

DOnemMeHTapHbIe (QaKTOpPHl (ABWKYIIME CHIIBI) SBOJIONUU. MyTarmoOHHBIN
nporecc. KomOunatuBHas wu3MeHuMBOCTh. Jlpeiidp reHoB — ciyuaiiHble
HEHANpaBIIEHHbIE HM3MEHEHUS 4YacToT ajuienedl B momymsinusx. Oddekr
OCHOBATEJIA. Murparuu. W3onsmus TOTYJISLIAMN: reorpaduueckas
(mpocTpaHcTBeHHas ), Orojoruyeckast (pernpoyKTUBHAs ).

EctectBennbiii  orOop — HampaBimsoomuid  dakrop sBomonud.  Dopmbl
€CTECTBEHHOTO  O0TOOpa: JBIKYIIMH, CTaOUIU3UPYIOLIUH, Pa3phIBAIOLINI
(nu3pyntusHbit). [TonoBoit oT6op.

[IpucnocoOIeHHOCTh ~ OpPraHU3MOB  KaK  pE3yJlbTaT  MHKPOIBOJIOLUH.
Bo3HukHOBeHHE  TpUCIIOCOONIEHMH y  OpraHu3MoB.  ApomMopdo3bl U
uanoanantauuu. [lpuMepsl npucnocobneHuit y opranu3mMoB. OTHOCUTEIBHOCTh
MPUCIIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepum u crpykrypa. BumooOpa3zoBaHue Kak —pe3ynbTar
MUKposBoJtolu. M3omsamus — kiroueBoil dakrop BumooOpaszoBanus. Ilytu u
CHIOCOOBI BUI000pa30BaHUS: aJJIoNaTpUYECKOe (reorpaduueckoe),
CUMIIaTPUYECKOE  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (MOJIUIUIOUIU3AIIHS,
rudpuansans). JJIMTenbHOCTh 3BOJIOLUOHHBIX MTPOLIECCOB.

MexaHu3mbl GOPMHUPOBAHUS OHOJIOTHYECKOTO pa3HOOOpa3usl.

Ponp sBOMIOLIMOHHON OMOJOrMM B pa3paboTKe HAy4YHBIX METOJOB COXpPaHEHHUs
O0ropazHooOpazusi. MUKpPOIBOIIONUS U KOIBOJIOIMS TMApPa3UTOB U HMX XO35EB.
Mexanu3mbl pOpMHUPOBAHUS YCTONUYUBOCTH K AHTUOMOTHKAM U CIIOCOOBI OOpHOBI

C HeH

6.3

Metoapl u3ydeHUsT MaKpOAIBOJIONUHU. [laleoHTONIOrMYEeCKue METOMIBI M3YyUCHHS
sBoonni. [lepexonubie GopMbl U PUIIOTEHETUYECKHE PSRl OPTaHU3MOB.
buoreorpaduueckue Metoap! u3ydeHus sBomorun. CpaBHeHue (Gropsl U GayHbI
MaTepUKOB M OCTpOBOB. broreorpaduueckue odmactu 3emnn. Buasl-sHneMuku u
PEUKTHI.

3M6pI/IOJ'IOFI/ILICCKI/IC u CpaBHI/ITeJ'ILHO-MOp(I)OJ'IOI‘I/I‘{CCKI/Ie MCTOAbI H3YUCHUA
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SBONIOUMU. ['€HEeTHYeCKHEe MEXaHU3Mbl 3BOJIIOIMM OHTOTE€HE3a W TMOSBIICHUS
OBOJIIOIIMOHHBIX ~ HOBIIECTB. | OMOJIOTHYHBIE W  AQHAJNOTUYHBIE  OpPTaHbI
Pynumenrtapuble  opranbl U araBU3Mbl.  MOIEKYISIpHO-T€HETHYECKHE,
OMOXMMHYECKHEe M  MaTeMaTU4YeCKMe  METOJbl  U3YYEHHUS  DBOJIOLUU.
I'omonornunbie TeHbl. COBPEMEHHBIE METOMBI MOCTPOCHHS (PHIOTEHETHYEeCKUX
JIEPEBbEB.

XPOMOCOMHBIE MYTAI[MH U IBOJIIOIHS TEHOMOB.

OO0mue 3aKkoHOMEpPHOCTH (TpaBuia) 3BoJONUU. HeoOpaTuMOCTh 3BOIIOLHU.

AnanTtuBHas paguanus. HepaBHOMEpHOCTb TEMIIOB 3BOJIIOLUN

Hayunble rumoTe3sl MNpPOUCXOXKICHUS JKU3HM Ha 3emiie. AOHOreHe3 U
naHcnepMmus. JloHay4Hble IPEACTaBICHUS O 3aPOKICHUM KU3HU (KPEaLlMOHU3M).
['unoTe3a MOCTOSHHOTO CaMO3apOXK/IEHUS JKU3HU U €€ ONPOBEP)KEHUE OIBITAMU
®. Pemu, JI. Cpnamwmannanu, JI. Ilactepa. IlpoucxoxnaeHue KuU3HU U
acTpOOHOJIOTHS.

OcHoBHbIE 3Tallbl HEOpraHUYecKoM 3Boirouuu. [lmanerapHas (reosiornyeckas)
IBONIIOLIMSL. XHMHUYecKash »dBOJIONUSA. AOHOTeHHBI CHHTE3 OpraHMYeCcKHX
BemlecTB u3 Heopranuuyeckux. Omeir C. Musepa u I'. KOpu. O6pa3zoBanue
nosimMepoB U3 MoHoMepoB. KoanepBarnast runoresa A.M. Onapuna, rumnoresa
nepsuuHoro OynboHa JIk. XonneilHa, reHetuueckas runoresa [. Mémnepa.
Pu6o3umsbr (T. Yek) u rumotesa «vupa PHK» VY. I'mnbGepra. @opmupoBanue
MeMOpaH U BOSHUKHOBEHUE MPOTOKIIETKH.

Uctopus 3emnu u meroapl e€ usyueHus. Vckomaemble OpraHWYecKHE OCTAaTKH.
I'eoxpononorust u e€ Meronsl. OTHOCUTENbHAs M a0OCONIOTHAsE T€OXPOHOJIOTHSL.
I'eoxpoHosornueckas mkasa: 0HbI, Apbl, HEPUOBL, JTOXH.

HavanpHble sTansl opranuueckoil somtonuu. [losiBiaeHne u 3BOIIOLUSA MEPBBIX
KJIETOK. OBONIONMA MeTabonu3Ma. BO3HUKHOBEHHE TIEPBBIX IKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIIIIEHKN KaK aHaJIor MEepPBbIX Ha 3emJie COOOIIECTB.
CrpomaronuTsl. [IpokapruoThl U 3yKapHOTBHI.

[Tpoucxoxaenue 3ykapuoT (cUMOHOTeHe3). DBOJIOIMOHHOE IPOUCXOXKIECHHUE
BUpYycoB. IIponcxokIeHne MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HukHOBeHHE
OCHOBHBIX T'PYIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tamlbl 3BOJIONMU BBICHIMX pacTeHH. OCHOBHBIE apoMOp(O3bI
pactenuid. Bbixon pacrenuit Ha cymry. IlosBieHue CHOpOBBIX pacTeHUH U
3aBoeBaHne MMM cymd. CemeHHble pacTeHus. [IpoucxokaeHue IBETKOBBIX
pacTeHui.

OcCHOBHBIE 3Tamnbl H3BOJNIONMU JKUBOTHOTO Mupa. OcCHOBHBIE apoMOp(O3bI
KHUBOTHBIX. Benickas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIIEHUE COBPEMEHHBIX
tumnoB. [lepBrie XOpnoBbIe KUBOTHBIE. JKU3Hb B BOJE. DBOJIOLUS TTO3BOHOYHBIX.

[Tpoucxoxnaenne ampubuit u pentunumii. [IpoucxoxaeHNe MIICKONHUTAOININX U
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ntun. [lpuamun xmrodeBoro apomopdosza. OcBoeHUE OECMO3BOHOYHBIMH U
MMO3BOHOYHBIMH JKUBOTHBIMU CYIIIH.

PazBuTune xu3HM Ha 3eMiie IO 3paM U IepuoAaM: apxeil, MpoTepo30M, Najaeo30u,
Me30301, KaiHO30H. OOmas XapakTepUCTHKAa KJIMMaTa M TE€O0JOTHYECKHX
nporieccoB. [TosiBIeHNE U paclBeT XapaKTePHBIX OPraHU3MOB. YTJIe00pa3oBaHue:
€ro YCJIOBHSI U BIUSTHUE HA Ta30BBIA COCTAaB aTMOC]EpHI.

MaccoBble BBIMUPAaHUS — 3KOJOTHYECKHE KPHU3UCHI mpoiuwioro. [Ipuuunsl u
CIIEJICTBUSI MacCOBBIX BbIMHpaHU. COBPEMEHHBII 3KOJIOTMYECKUN KPHU3UC, €ro

0CO0EHHOCTH

Paspenst m 3agaum antpomosnoruu. Mertonel anTponosiorud. CraHOBIIEHHE
IIPEICTAaBICHUH O MPOUCXO0KIEHUH ueoBeka. COBpeMEHHbIE HayYHbIE TEOPUU.
CxoncTBO 4yenoBeka C KUBOTHBIMH. CHUCTEMATUYECKOE IMOJIOKEHUE YEJIOBEKa.
CBuzerenbcTBa  CXOACTBA  YEJIOBEKA € JKMBOTHBIMHU:  CPABHUTENIBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTUYECKHE, (U3HO0JIOTO-OMOXUMHUYECKHE,
noBeieHueckue. OTInyms yenoBeka oT KUBOTHBIX. [IpsAMOX0XKIeHre U KOMILIEKC
CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPOM CUTHAJIbHOU
CHUCTEMBI.

JlBmwxyne cuibl ((akTopsl) aHTPONOreHe3a: OWOJIOTHYECKHE, COLHAIBHEIC.
CooTHoteHrne ONOIOTHYECKUX U COITUANTBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.
OCHOBHBIE CTaluM aHTPOIOTreHEe3a. ABCTPAIIONUTEKU — ABYHOTHE MIPEIKH JIIOIEH.
YenoBek  yMenblii, IEpBbIE  H3rOTOBIEHUS  opyaud Tpyna. UYemosek
MPSIMOXOJIAIIMNA U TEPBBIA BBIXOA JrOAeH 3a mpenensl Adpuku. Yemosek
reiiienbOepreckuii — oOuUi NpPeJoK HEeaHIEepPTATbCKOro YeslOBeKa M YelloBeKa
pazymHOro. YesnoBek HEaHIEPTANBCKUM KaK BUJ JIIOJEH XOJIOAHOIO KiIUMaTa.
YenoBeKk pa3yMHBIII COBPEMEHHOI'O THUIA, JEHUCOBCKUN YEJIOBEK, OCBOCHHE
KOHTHMHEHTOB 32 IpenenamMu AQpuku.

DOBONIOIUS COBPEMEHHOI'O ueloBeKa. EcTecTBeHHbII 0TOOp B MOMYJISALUAX
yenoBeka. MyTanMoHHbI nporiecc W noaumopdusm. [lomynannoHHbIE BOJHBI,
npeiid reHoB, MUrpanus u «3¢pQGEeKT OCHOBATENS» B MOMYJSALMIX COBPEMEHHOTO
YeJioBeKa.

Yenoseueckue pacel. Ilonstme o pace. bonpmme pacel:  eBporeougHas
(eBpasmiickasi), aBcTpajlo-HerpoujHas  (dKBaTOpHUaibHasg), MOHIOJOUIHAS
(a3maTcko-aMepHKaHCKas). BpeMss M IyTH pacceleHHs 4elloBeKa I10 IUIaHETE.
EnunctBo  yenmoBeueckux pac. HayuHas  HecoCTOSTENBHOCTh — pacu3Mma.
[IpucnocoOaeHHOCTh 4YelloBeKa K pa3HbIM YCIOBHSM OKpYXKaroIled Cpeabl.
Bnusiaue reorpaduyeckoit cpeasl M Apeiipa TeHOB Ha MOPQOJOTHIO U

(I)I/ISI/IOJ'IOFI/IIO YCJIO0BCKa

OKOCHUCTEMBI U MMpUCymue MM 3aKOHOMCPHOCTHU
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Pazgensl u 3agaun sxosorun. CBsi3b HKOJIOTUU C APYTUMHU HAyKaMHU.
Metoner skonorun. lloneBeie HaOmIOAEHHUS. OKCHEPUMEHTHI B JKOJOTHU:
MpUPOAHbIE U JiabopaTopHble. MoJenupoBaHUe B SKOJOTUU. MOHUTOPHUHT

OKPYIKaIOIIel Cpebl: TOKAIbHBIN, pErHOHAILHBIN U TJ100aTbHBIN

Okosorndyeckue (GakTopbl U 3aKOHOMEpHOCTH uX JeiictBud. Kiaccuduxanus
9KOJIOTUYECKUX  (PAKTOpOB: alOmoTHyeckue, OUOTUYECKHE, aHTPOIIOTCHHBIE.
OOme 3aKOHOMEPHOCTH JEHCTBHS 3KOJIOrWdeckux ¢akropos. IIpaBuio
munumyma (K. Ilnpenrens, 0. JIu6Gux). TonepaHTHOCTh. DBpUOMOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

AbGuoTtndeckue dakTopbl. CBET Kak dKojornueckuii axrop. JlelcTBUEe pasHBIX
YYaCTKOB COJIHEYHOI'O CIIEKTpa Ha OpraHu3Mbl. OKOJOTMYECKHE TPYIIIbI
pacTeHMil M JKUBOTHBIX [0 OTHOLIEHMIO K cBeTy. CHUrHajibHas poJib CBETa.
doTonepruoausm.

Temmepatypa kak skomormyeckuii dakrop. JleiictBue Temmeparypbl Ha
opranusmsl. [ToMkuIOTEpMHBIE U TOMOHOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHbBIE U
CTCHOTEPMHBIE OPTaHU3MBI.

Brnaxunocts kak skonorndeckuit ¢akrtop. [Ipucnocobnmenus pacreHMH K
noJIepKanuto BoxHoro Oamanca. Kimaccudukarusi pacTeHHid 1O OTHOIICHUIO K
BoJie. [Ipucmocobenns >KUBOTHBIX K M3MEHEHHIO BOJTHOTO PEKUMA.

Cpenpl oOuTaHMS OpPraHW3MOB: BOJHAs, HA3E€MHO-BO3/AYILHAs, I1OYBEHHas,
ryOMHHAas  NOJNOYBEHHAs, BHYTPUOpPraHu3MeHHas. DU3UKO-XUMHUYECKHUE
OCOOEHHOCTH Cpell oOMTaHMsS OpraHu3MoB. l[IpucnocobieHuss OpraHu3MoB K
KU3HU B Pa3HBIX CpE/ax.

buonoruueckue putmsl. BHenHue u BHyTpeHHHE pUTMBL. CyTOUYHBIE U TOJUYHbIE
putMbl. IIpHrcrnocoOaeHHOCTh OPraHU3MOB K CE30HHBIM HM3MEHEHUSIM YCIIOBHM
KU3HU.

XKuznennole popmbl opranusmos. [loHsTHe o xu3HeHHON (Qopme. Ku3HEeHHbIE
(bopMBl pacTeHMii: JepeBbs, KyCTApHUKH, KYCTapHUYKH, MHOTOJIETHHE TpPAaBbI,
oJHoJeTHUE TpaBbl. JKuzHeHHbIE (POPMBI KUBOTHBIX: THIPOOUOHTHI, T€OOUOHTHI,
a’3poOnoHTHI. OCOOEHHOCTH CTPOEHMS U 00pa3a )KU3HU.

buotnueckue ¢akropsl. Buasl OMOTHUECKHX B3aMMOJCHCTBHUI: KOHKYPEHLHUS,
XHUITHUYECTBO, cUMOMO03 U ero (opmel. Ilapazutusm, koomepauus, MyTyalusM,
KOMMEHCAJIN3M (KBapTUpaAHTCTBO, HaXJeOHUYECTBO). Herpoduueckue
B3auMoJeiicTBUs  (Tonuueckue, (Gopuueckue, ¢dabpuyeckue). 3HaueHUE
OMOTHMYECKMX B3aUMOJIEHCTBUN U CYIIECTBOBAHHS OPraHU3MOB B Cpele

oOuTaHUs. HpI/IHL[I/IH KOHKYPCHTHOI'O UCKJIFOUCHUA
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OKOJIOTUYECKHE XapaKTECPUCTHUKU TOITYJIAIHNH. HOHy.]'IfIIII/ISI Kak Ouomorudeckas

cucremMa. Posib HEOHOPOJIHOCTH cpelibl, PU3NUECKUX OaphepoB U OCOOEHHOCTEH
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OuoJoTUM BHIOB B (DOPMHPOBAHHUH MPOCTPAHCTBEHHON CTPYKTYPHI MOMYJISIU.
OcHOBHbIE TOKa3aTeNu MOMYJSLUUU: YUCIEHHOCTb, IUIOTHOCTb, BO3PACTHAs U
MOJIOBasg CTPYKTYpa, POXKIAEMOCTb, HPUPOCT, TEMII POCTAa, CMEPTHOCTb,
MHUTpaLUS.

DKkoJyioruueckasi CTpykrypa mnonyisuud. OIeHKa YUCICHHOCTH TOMYJISIIUH.
JluHaMuKa nOmyssuuu U €€ peryisuus. buoTudeckuil NOTeHIUaN MOIYJISLUH.
MopaenupoBanre JWMHAMUKW —nonyisinuud.  KpuBble pocTa  4HMCIEHHOCTH
nonynsauuu. KpuBble BbDKUBaHUS. Perymnsiuss 4MCICHHOCTH MOMYJISUUNA: pOJb
(akToOpoB, 3aBUCANIMX ¥ HE 3aBUCANIMX OT IUIOTHOCTH. OKOJIOTUYECKUE
cTpateruu BUJOB (r- u K-cTparerun).

[Tonsatne 00 »3KoNOrMYECKOW HUINE BUAa. MectoobuTanue. MHoromepHas
MoJenb 3Kkojorudeckod Humu Jk.M. XatunHcona. Pa3mepsl 3KOJOTHMYECKOH
Huiy. [loTennuanbHas 1 peaau3oBaHHAs HUIIIH.

Bun xak cucrema mnonynsuuid. Apeanbl BUIOB. Buasl M uX KU3HEHHbIE
CTpaTeruyd.  3aKOHOMEPHOCTHM  TOBEICHUS W MHUIPAIlMid  YKUBOTHBIX.

buonornueckue nHBa3zun JYKCPOIAHBIX BUAOB

CooOmiectBa opranu3MoB. buonenos u ero crTpykrypa. CBs3u Mexay
opraHu3mMamMu B OuoOIleHO3e. JKOocHCTeMa Kak oOTkpbiTas cucrema (A.Jlx.
Tencnu). OyHKIIMOHAIBHBIE OJOKW OpPraHU3MOB B JKOCHCTEME: IMPOMYIEHTHI,
KOHCYMEHTHI, penyueHThl. Tpoduueckue ypoBHH. Tpoduueckue 1enu U CETH.
Abuotnyeckue 61m0oku sKocucteM. [TouBbl M mibl B 3KocucTeMax. Kpyrosopot
BEIIIECTB U MOTOK YHEPTUU B SKOCUCTEME.

OcHOBHBIE TIOKa3aTeNM IKOCUCTEMBI. buomacca u TpoOayKIusa. DKOJOTUYECKUE
MIUPaMHUJIbI YUCEN, OMOMACCHI U DHEPTHH.

HanpaBneHnHbsle 3aKkOHOMEpHBIE CMEHBI COOOIIECTB — cyKieccud. [lepBuuHble U
BTOPUYHBIC CYKIIECCUM W WX TMPUYUHBL. AHTPONOTE€HHBbIE BO3JACUCTBHS Ha
cykneccun. KimmmakcHoe coobmiectBo. bropaznooOpasue u moiaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpuponHble 3KOCUCTEMBI. AHTPONOTE€HHBIE HKOCUCTEMBI. ATPOIKOCHUCTEMA.
ArporieHos. Paznuanst Mex 1y aHTpOIIOT€HHBIMU U TPUPOTHBIMH SKOCUCTEMaMH.
Ypboskocucrembl. OCHOBHbIE KOMIIOHEHTHI ypOoakocucteM. ['opozackas diopa u
¢dayna. CuHaHTponU3alus TOpoAcKoi (ayHbl. buonornueckoe u X03sIiICTBEHHOE
3HAUEHUE arpodKOCHCTEM M ypOOIKOCHCTEeM. 3aKOHOMEPHOCTH (OPMHUPOBAHUS
OCHOBHBIX B3aUMO/JICHCTBUI OPTraHU3MOB B SKOCUCTEMAX.

[TepeHoc sHepruM M BEUIECTB MEXKIY CMEXKHBIMU 3KOCUCTEMaMU. Y CTOMYMBOCTh
OpraHu3MOB, TMOMYJSIIUA W OSKOCHUCTEM B YCIOBUSX €CTECTBEHHBIX W

AHTPOINIOT€HHBIX BO3IECHCTBUN

buochepa — oOmemnnanerapHas o0onouyka 3eMiHM, TA€ CYIIECTBYET WU
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cyliecTBoBasia XHu3Hb. YueHue B.M. Bepuaackoro o Ouocdepe. Obnactu
6uocdeps u e€ coctas. KuBoe BeriecTBo 6rocdepsl U ero pyHKIUH.
3akoHOMEPHOCTH cyliecTBoBaHus Ouochepsl. OcobeHHOCTH Ouochepsl Kak
riobanpHOM  dKocucTeMbl.  J/luHammueckoe  paBHOBecue B Ouocdepe.
KpyroBopotbl BemiecTB M OHOr€OXMMHUYECKME LUKl (yryiepoja, a3oTa).
PurmuunOCTS siBNICHMIT B Onochepe.

3onanbHOCTh OMocheprl. [lonarne o 6uome. OCHOBHBIE OMOMBI CYIIW: TYHJIpa,
XBOMHBIE Jleca, CMEUIaHHbIE M IIMPOKOJHCTBEHHbIE Jieca, CTENH, CaBaHHBI,
MyCTBIHU, TPOMHYECKHUE Jieca, BBICOKOTOphs. KiMMar, pacTUTENbHBIN U
KUBOTHBI MUp OMOMOB CYIIIH.

Crpykrypa U (QYHKLIHS XKUBBIX CHUCTEM, OILICHKAa MX PECYpPCHOIO IMOTEHIHMAIa U
onocdepHbIX QyHKIUN

DKOJIOTHYECKHe KPU3UChl U UX MpHUMHBL. BosnelcTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHUe BO3AYIIHOM cpenbl. OXpaHa Bo3ayxa. 3arpsi3HEHUE BOJHOM Cpelbl.
Oxpana BoaHBIX pecypcoB. Paspymenne moussl. OXpaHa MOYBEHHBIX PECYPCOB.
N3menenue knumara.

AHTpPONIOT€HHOE BO3JEHCTBUE HA PACTUTENbHBIA M KUBOTHBIA Mup. Oxpana
PaCTHTEIBLHOTO W JKUBOTHOTO Mupa. OCHOBHBIC NMPHUHIIMITBI OXPAHBI TPUPOJIBI.
Kpacubie xaurun. Ocobo oxpansembie npupoansie tepputopun (OOIIT).
Boranudeckue cazpl ¥ 300J0THYECKHE MTAPKU.

OcHOBHbIE TPHUHIMIIBI YCTOMYMBOIO pa3BUTHUS YEJIOBEYECTBA U MPHUPOJBIL.
PammonanbHOe  MPHPOJOIONB30BAaHME W COXPaHEHHWE  OMOJIOTHYECKOTO

pazHooOpaszus 3emin




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

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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