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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo y4ueOHOMY mpeamery "buomnorus" (mamee - Owomorus) 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 mnpernojaBaHusi ydyeOHoro mpenmera «buosjorus» u
OCHOBHBIX TOJIOKEHUH (enepabHOI 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 npoduibHbIe
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriIyOJEHHOM YPOBHE, SIBISIOTCA CIIOCOOOM
nuddepenupann  oOy4eHUsT Ha YpPOBHE CpeaHero oOiiero oOpa3oBaHus U
MPU3BAaHbl 00ECMEUUTh MPEEMCTBEHHOCTh MEXJIYy OCHOBHBIM OOIIKUM, CpPEeAHUM
oO1mM, cpeTHUM NpodecCUOHATBHBIM U BRICIIUM 0OpazoBaHueM. B To xe Bpems
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE O0pPa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIINX
3a/1a4, CBSI3aHHBIX C TpodopuUeHTAIMEd OO0ydYaroUUXCsi U CTUMYJIHPOBAHUEM
MHTEpeca K KOHKPETHOM 00JacTW HAy4YHOTO 3HAHMS, CBSI3aHHOTO C OUOJIOTHEH,
MEJIULIMHOM, KOJIOTUEHN, TICUXOJIOTUEN, CIIOPTOM HIJIM BOEHHBIM JIEJIOM.

[Iporpamma no ydebnomy mpeamety "buonorus" naér npeacraBieHUE O
Heau M 3ajadax M3ydeHus ydyeOHoro mpenmera «buonorus» Ha yriayOnéHHOM
YpOBHE, onpeaeisieT o0si3aTeNbHOe (MHBAPUAHTHOE) MIPEAMETHOE COAepKaHue, ero
CTPYKTYpUpPOBAaHHME [0 pa3fenaM M TeMaMm, paclpeleleHue Mo Kiaccawm,
PEKOMEHyeT MOCIEA0BATeIbHOCTh HM3Y4YeHHs YYEOHOro marepuaia ¢ y4EToM
MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tpollecca,
BO3pPAaCTHBIX OCOOEHHOCTEH oOyuwaromuxcsi. B mporpamme mno Ouojgoruu
peanu3oBaH MPUHIIUIT TPEEMCTBEHHOCTH C M3y4YCHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Oyaromaps 4YeMy  IPOCMATPUBAETCS
HAMpaBJICHHOCTh HA  MOCJIEAYIOIMIEe pa3BUTHE  OMOJOTUYECKUX  3HAHUH,
OpPUECHTUPOBAHHBIX Ha (OPMUPOBAHHE ECTECTBEHHO-HAYUYHOTO MHUPOBO33PEHUS,
HKOJIOTHYECKOTO MBIIUICHUS, TMPEJACTaBICHUN O 370pOBOM 00pa3e >XKU3HHU, Ha
BOCIHUTaHUE OEPEKHOr0 OTHOIICHUS K OKpyKalolled mnpupoaHoi cpeae. B
nporpaMme Mo OHMOJIOTHM TakKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOrO mpeaMera
«buonorusiy B peanmuzaruu  TpeboBanuii PI'OC COO k TUIAHUPYEMBIM
JUYHOCTHBIM, METANpPEJIMETHBIM U TPEAMETHBIM pe3yJibTaTaM OOy4YeHHS U B
GbopMUPOBAaHUM OCHOBHBIX BHJIOB y4e€OHO-IO3HABATEILHOM  JEATEIbHOCTU
OOy4JaromMXcsi MO OCBOCHHIO COJEPKAHUS OHOJOTHYECKOro 0Opa3oBaHHUS Ha
YpOBHE cpeaHero olIiero o0opa3oBaHusl.

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



pacimiMpeHre U yriayOsjeHue 3HaHWM OOYyYaroIIMXCs O KMBOM MPUPOJE, OCHOBAaX
MOJICKYJISIPHOM M KJIETOYHOW OHOJIOTHH, IMOPHOJIOTUHM U OWOJIOTUM Pa3BUTHA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOIOLUOHHOIO YUYEHUS U SKOJIOTUH.

N3yuyenue yudeOHoro mpeamera «buonorus» Ha YIriIyOJI€HHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIUXCSA K TMOCIEAYIOIIEMY IOJIYyYEHUIO
OMoJIOTMYeCKOro  oOpa3oBaHUs B By3aX M OpTraHU3alUSAX  CPEAHErO
npodeccuonansHoro oopa3zoBanus. OCHOBY €ro COAEPKaHUS COCTaBISIET CUCTEMA
OMOJOTUYECKUX  3HAHUM, TOJYYEHHBIX TPU HU3YYEHUH  OOYyYaIOIUMHUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX Pa3/eloB OMOJIOTMM HA YPOBHE OCHOBHOTO
obmiero obpazoBanusi, B 10—11 kiaccax 3TW 3HAHUS TMOMy4YarT pa3Buthe. Tak,
paclIMpeHbl U YIIyOJeHbl OWOJOTrMYECKHME 3HAHUS O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusiX, OpraHU3ME 4YeJIOBEeKa, OOLIMX 3aKOHOMEPHOCTAX IKHU3HU,
JIOTIOJIHUTEIBHO BKIJIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOTO
XapaKkTepa, KOTOPbIE MOXXHO HCIIOJIb30BaTh KaK OPUEHTHUPHI JUIS MOCIETYHOLIETO
BbIOOpa mnpodeccuu. Bo3MmokHa Takxke HMHTErpanus OWMOJIOTMYECKUX 3HAHUHA C
COOTBETCTBYIOIIMMH 3HAaHUSAMH, MOJYYEHHBIMU OOYYAIOIIUMHUCS TPH H3YYECHHUU
(bU3UKH, XUMUH, Teorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpammbl 1o ydyeOHoMy mnpenmery "buomorus" otpaxaet
CUCTEMHO-YPOBHEBBIH U 3BOJIOLUUOHHBIN MOAXOABl K HU3YYEHHIO OHOJIOTHUH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTePHbIE JIJISl AKUBBIX
CUCTEM Pa3HOT'0 YPOBHS OpTaHU3ALMH, BOJIOLMH OPraHMYEeCKOro Mrupa Ha 3emiie,
COXpaHEHHUsi OMOJOrM4ecKoro paszHooOpasust miaHeTsl. Tak, B 10 kiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OWOJNOrMH, SMOpPHOJIOTUU U
OMOJNIOTMM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMH U CHUHTETUYECKOU
OMOJIOTMH, AKTyalM3UPYIOTCS 3HAHMS OOy4yarlMuXcs Mo OOTaHUKE, 300JI0THUH,
aHatoMuu, (usmonoruu uenoBeka. B 11 kiacce wu3ywaroTcs SBOJIIOLHUOHHOE
y4eHHE, OCHOBBI KOJIOTHH U yUYeHHE 0 Ouocdepe.

VYuebnsiii mnpeamer «buonorus» mpu3zBaH  00€CNEUUTh  OCBOCHUE
O0Oy4aroIIMMUCS OMOJIOTUYECKUX TEOPUM U 3aKOHOB, MJI€W, TPUHIIUIIOB U MTPaBUJI,
JIeXKaIlUX B OCHOBE COBPEMEHHOMN €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOEHUH, MHOT000pa3uM M OCOOCHHOCTSAX KJIETKHU, OpraHu3Ma, MOy,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTHXKEHHUSAX, COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOTrHYecKuX 3HaHUM. J{is
pa3BUTHS M TOJAJEpKaHUS HHTepeca OOydaromMxcsd K OHOJOTMHM Hapsay co
3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOIO0 MaTepuana B COAEPKaHUM MPOrPaMMBbl
no OHMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHMS M Pa3BUTHS
TOM uiIu MHOW oOjacTH OWOJIOTHH, BKJIAJAOM OTEUECTBEHHBIX U 3apyOEeKHBIX
YUEHBIX B PEIICHUE BAXKHEUITNX OMOJOTHYECKUX U IKOJIOTUYECKUX MPOOIIEM.



Lenb n3yuenus yueOHnoro npenmera «buonorus» Ha yriyOaEéHHOM YpOBHE —
OBIIAJICHHUE  OOYYalONIMMHCS  3HAaHUSAMH O  CTPYKTYpHO-(QYHKIIMOHATHHON
OpraHM3ali >KMBBIX CHCTEM pa3HOr0 paHra © NpuoOpeTeHue yMEHUH
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K ONpeAesIEHHON o0sacTu
npo(eCCUOHATIBHON JESITENIbHOCTH, CBSI3aHHOW C OuoJjiorueil, miam K BbIOOpPY
y4eOHOT0 3aBeICHUSA I MIPOIOJIKEHHSI OMOIOTUYECKOTO 00pa30BaHusI.

JlocTikeHne 1enu M3ydeHus y4deOHoro npeamera «buonorus» Ha
yIi1yOIEHHOM YPOBHE 00€CTIEUMBACTCS PELICHUEM CIIENYIOIIMX 3aa4:

OCBOEHHUE OOYYAIOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUM: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSX, KOHLUENIUAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOCHUH, MHOTO00pa3ud U OCOOCHHOCTSAX OHOJIOTHYECKUX CHCTEM (KIIETKa,
OpraHu3M, MONyJsALus, BUA, OMOreo1eHo3, ouocdepa); 0 BbIIAIOLUUXCS OTKPBITUSIX
Y COBPEMEHHBIX MCCIIE0BAaHUSAX B OMOJIOTUH;

O3HAaKOMJIEHUE OOy4YaloMMXCd C METOJAMM IIO3HAHMS >KUBOM TMPUPOJIBIL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HAayK (MOJEKYJISIpHOW U
KJIETOYHOM OHMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM pa3BUTHUS, TE€HETUKU U
CEeJIEKIIMM, OWOTEXHOJOTUM U CHUHTETHYECKOM OHOJIOTHMH, MAaJEOHTOJIOTHUH,
HKOJIOTUH);  METOJJaMH  CaMOCTOSITEJIBHOTO  IPOBEACHUS  OMOJIOTMYECKUX
UCCIeNOBaHUM B JjabopaTopum M B mpupoje (HaOmoJaeHue, H3MEpEeHue,
HKCIIEPUMEHT, MOJICTMPOBAHUE);

OBJIaZIcHUEe OOYyYalOIUMUCS  YMEHHUSIMU: CaMOCTOSATEIbHO  HAXOJUTh,
aHaJIM3UPOBaTh M HCIIOJIb30BATh OMOJIOTMUYECKYI0 HH(QOPMAIHMIO; I0JIb30BAThCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHMOJIOTUM M  COLMAIBHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npo0jemMaMu 4YeJOBEYECTBA; OLICHHBATh IOCIEACTBUS CBOEH NEATEIBbHOCTH I10
OTHOILIIEHUIO K OKpY)XKarolled NpUpOAHOM cpene, COOCTBEHHOMY 3/10pOBBIO U
3I0POBBIO  OKPYXKAIOIIMX  JIIOJIeH; OOOCHOBBIBAaTH W COONIOJATh  MEPBI
npo@rIaKTUKU MH(QEKIIMOHHBIX 3a00J€BaHUl, MPaBUIa MOBEACHUS B MPUPOJE U
oOecrieueHus: 6€30MacHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B YPE3BbIYAMHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIEC HAyYHbIE OTKPBITUS B 001aCTH OMOJIOTHH;

pa3BUTHE Y O0YYaIOIUXCS MHTEIJIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN
B IMpoIleCCEé 3HAKOMCTBA C BBIJAIOMIMMUCS OTKPBITUSAMH M COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTMM, PEIIAEMBIMU €10 MpOOJIeMaMH, METOJ0JIOrHuei
OMOJIOTMYECKOT0 UCCJIEI0BAHMS, IPOBEACHUS AKCIIEPUMEHTAIBHBIX
UCCIIEIOBaHUM, pelieHus] OMOJIOTUYECKUX 3a/1ay, MOJAEIUPOBAaHUS OMOIOTHUECKUX
00BEKTOB U MPOIIECCOB;



BOCITUTaHUE y 00YYaIOMUXCs IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOC B
IEJIOM U K OTJEIbHBIM €€ 00beKTaM U SIBJICHUSIM; (POPMUPOBAHUE IKOIOTUUECKOM,
TEHETUYECKOM TPaMOTHOCTH, OOIINEH KyJIbTyphbl TIOBEIACHUS B MPHUPOJE;
MHTErPallii €CTECTBEHHO-HAYYHbBIX 3HAHUN;

npuoOpeTeHrne  OOy4YaloIIMMHUCS  KOMIIETEHTHOCTH B palMOHAJIBLHOM
IPUPOJIOTIONB30BAaHUHN (COOMIOACHUE MPAaBHJI TIOBEIEHUS B TMPUPOIE, OXPaHbI
BUJIOB, S9KOCUCTEM, OMoc(eprl), COXpaHEHUU COOCTBEHHOTO 3/I0POBbS U 37J0POBBS
OKpYXXaloIUX  Jrojie  (coOmromeHuss Mep NporiakTuku — 3a00JieBaHUH,
oOecrieueHne 0€30MacCHOCTH JKU3HENEATENbHOCTH B UYPE3BBIUAMHBIX CUTYaIUsAX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJOTMYECKUX 3HAHUM U YMEHUH B MOBCEIHEBHOM KU3HU;

CO3JaHHE€  YCIOBMH Uil  OCO3HAHHOTO  BbIOOpa  00yYarolMMHUCH
WHIUBUTyaJIbHON o0OpazoBarenbHON TPAEKTOPHH, CHOCOOCTBYIOLIEH
NOCIEAYIOUEMY NPOPECCHOHATBHOMY CaMOOIPECICHNUI0, B COOTBETCTBUM C
WHIUBUTyAIbHBIMUA HHTEPECAaMH M IIOTPEOHOCTSIMH PETHOHA.

OO111ee YMCI0 YacoB, OTBEICHHBIX Ha U3y4YeHHE OHMOJIOTMU Ha YIIIyOJIEeHHOM
YpOBHE CpelHero odiero oopazoBanusi, coctapisier 204 yaca: B 10 kiacce — 102
yaca (3 4aca B Heneno), B 11 kiacce — 102 yaca (3 yaca B Hezelio).

OT60p opraHu3alMOHHBIX (OPM, METOJOB U CPEACTB OOY4YEHUS OMOJIOTHH
OCYIIECTBISIETCS C y4ETOM CHEIM(PHUKU €ro CoAEpKaHWsS W HAMpaBICHHOCTH Ha
IpOAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUs B OpPraHU3aAlUsIX CpPEIHETO
poheCCHOHAIILHOTO M BBICIIIETO 00pa30BaHUs.

O0s13aTeIBbHBIM YCIIOBHEM MPU O0YYEHUU OHMOJIOTHN Ha YIIyOJEHHOM ypOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTU4Yeckux padot. Taxxke ydactue
0Oy4aroluxcs B BBITIOJHEHUH MPOCKTHBIX W y4eOHO-HCCIENOBATENBCKUX PpadoT,
TEMaTHUKa KOTOPBIX OMPEIENIeTCSs y4YUTelleM Ha OCHOBE HWMEIOIINXCS
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBHM.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

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

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas OuoyIorusi — KOMIUIEKCHasi Hayka. Kpatkas uctopust pa3BUTHS
Owosiornu.  buojmornueckue HaykKM U U3y4yaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIbHbIC, TPUKIAJHBIE KM TMOUCKOBBIE HAy4YHBIE HCCIECIOBAaHUS B
OHOJIOTHH.

3HaueHure OMoJOoruK B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouosorueil. 3HaueHUe OMOJOTHHM B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIAULIMHE, CEIbCKOM XO3SMCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JlemoHcTpanuu

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

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

Tema 2. 7KuBble cucTeMbI U UX U3YyYeHHUE

JKuBble cuCTEMBl Kak MpeaMer u3ydyeHus Ouonoruu. CBOMCTBA KUBBIX
CHUCTEM: €IMHCTBO XHMHUYECKOTO COCTaBa, JHMCKPETHOCTh U IEJIOCTHOCTb,
CIOKHOCTb M YIOPSAIOYEHHOCTb CTPYKTYpPBI, OTKPBITOCTb, CaMOOpPTraHU3aLus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTb, U3MEHYMBOCTD, POCT U PAa3BUTHE.

YpoBHM OpraHusaldi >KUBBIX CHCTEM: MOJEKYJSPHBINA, KJIETOYHBIH,
TKaHEBBIH, OPTaHU3MEHHBIMH, MOMYJISILIMOHHO-BUI0BOM, AKOCUCTEMHBIN
(Ouoreouenotuveckuit), oOuochepusiii. Ilpoueccel, mpoucxonsduue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >XKMBOTO. JKWM3HB Kak (opMa CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaromme )uBble CUCTEMbI HA PA3HBIX YPOBHSAX OpPTraHU3alUH.

N3yueHnne XKuUBBIX cucTeM. Meroasl Ouosiorudeckord Hayku. HaGmromeHwue,
M3MEpPEHME, SKCIIEPUMEHT, CUCTEMAaTU3alus, MeTaaHanus3. [loHaTue o 3aBUCUMON U
He3aBUCUMOM TniepeMeHHOU. IIlnaHumpoBanue »skcnepumenta. [loctaHoBka u
npoBepka rumnote3. HynmeBas runotesa. [loHsiTue BHIOOPKH U €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouonormueckux naHHbIX. OIlEHKAa JOCTOBEPHOCTH MOJYYSHHBIX
pe3ynbTaTtoB. [IpuumHBI HCKaX€HUS pe3yJIbTATOB JSKcrnepuMeHTa. lloHarue
CTaTUCTUYECKOTO TECTA.

JleMoHCTpanun



Tabmupt u cxembl: «OCHOBHBIE TPU3HAKU >KU3HWY», «buonornueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHuszmay», «buoreonenos», «buochepa», «Metobl
W3YUYECHHUS )KUBOU MTPUPOJIBI».

O6opynoBanue:  jabopatopHoe  oOOpydoBaHUE  JJIsi  MPOBEICHUS
HaOII0/ICHUH, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IUYHBIX METONOB TpPH
W3YUYEHUH JKUBBIX CHCTEM.

Tema 3. BuoJsiorust KJIeTKH

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

Metoapl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMH:  MHKPOCKOIIHUS,
xpoMarorpadusi, 31eKTpodope3, METoI MEUYEHBIX aTOMOB, AU(PEepeHInaNIbHOE
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue ¢urcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. Kongokanvnas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpauumn

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

Tabmuubl u cxembl: «CBETOBOW MHUKPOCKOM, «DIEKTPOHHBI MHUKPOCKOID,
«HMcTopus pa3BUTUA METOJO0B MUKPOCKOIIUI.

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

IIpakTuyeckass padora «M3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomatorpadusi, snekrpodopes, auddepeHuanTsHoe EeHTpUGYyTUpOBaHUE,
ITLIP)».

Tema 4. Xumuueckasi OpraHu3anms KJICTKH

XUMHYECKUM COCTaB KJIETKA. Makpo-, MUKpPO- U YJIBTPAMHUKPOIJIEMEHTHI.
Bozma m e€ posb Kak pacTBOPHUTENA, pEareHra, y4acTUe B CTPYKTypPUPOBaHUU
KJIETKH, TEIUIOperyisiunu. MuHepajibHble BEIIeCTBAa KJIETKH, UX OuoIoruyeckas
posb. Posib KAaTHOHOB ¥ aHMOHOB B KJIETKE.

Opranuyeckne BelIECTBA KIETKUA. buosiormyeckue mnonumepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTypbl GenkoBoi Moinekysnbl. [lepBuunas
CTpyKTypa Oenka, NenTHIHAas CBS3b. BTopuuHas, TpeTH4Has, YeTBEPTHUYHAS
cTpykTyphl. [lenatypanus. CpoiictBa OenkoB. Kiaccudpukauus Oenkos.
buonoruueckue GpyHkunu 6enkoB. [Ipuonsi.



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

Jlununel. M'mapodunbHO-THAPOGOOHBIE CBOMCTBa. Kitaccubukaiys TUIua0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1Me cBOWCTBa OMOJIOTHYECKIX MEMOpaH — TEKY4YeCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHUIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnotel. JJHK u PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapuoct. IlpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinast cnupans. MecroHaxoxaeHue u ouonornueckue pynknum JTHK.
Bune PHK. ®yukunu PHK B kitetke.

Crpoenue monekynbl AT®. Makposprudeckue cBsisu B moiiekyie ATO.
buonornyeckue pynkunun AT®. BoccTaHOBIEHHBIE IEPEHOCUMKU, UX (DYHKIIUH B
Kietke. [J[pyeue wHyxneozuompugocpamovr (HT®). CexenupoBanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykrypHas Ouojorusi: OMOXMMHUYECKUE U OMO(DU3NYECKUE UCCIEIOBAHUS
COCTaBa U MPOCTPAHCTBEHHOW CTPYKTYphl OuOMOJEKyd. Moodenuposarnue
CMpPYKmMypsl U QYHKYUl OUOMONEKYI U UX Komniekcos. KomnvromepHuiti ousaun u
Opeanuyeckull cuHme3s OUOMOJIEKYI U UX HENPUPOOHBIX AHANO208.

JleMoHCcTpauumn

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

Hunarpammer:  «PacnpeneneHne XMMUYECKHX JJEMEHTOB B HEXUBOWU
npupoie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOEY.

Tabmuel u cxembl: «llepuoguueckass TabMWIa XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MoJIeKyJbl BOJb», «BemiectBa B coctaBe opraHuzmoBy, «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIeKYyNbl», «CTpoeHHEe MOJIEKYI
yrieBoaoBy», «CTpoeHre MoyieKyn JHUnuaoBy», «HyKIEMHOBbIE KHUCIOTBI»,
«Ctpoenue Monekyasl ATO».

OO6opynoBaHue: XUMUYECKasl MOCYAa U 000pyA0BaHKE.

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

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

Tema 5. CTpoenue u GQyHKINH KJIETKH

Tumnbl KIETOK: 3yKapuoTHueckas U Tmpokapuotuueckas. CTpykTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.



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

Crpoenue U (GYyHKIMOHUPOBaHUE AYKapUOTUYECKOU KJICTKH.
[lnazmatuueckass wmemOpana (masmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpanbl. TpaHcOpT BELIECTB Yepe3 IIa3MaTUYECKyt0 MEMOpaHy: NacCHUBHBIN
(muddysusa, obneru€énnas auddys3us), aKTUBHBIM (NEPBUYHBIA W BTOPUYHBIHI
aKTUBHBIN TpaHcropT). Ilomynponuniaemocts MeMOpanbl. PabGota Hatpuii-
KaJIMEBOI'O0 Hacoca. DHJOLMTO3: MUHOLMTO3, (harormTo3. Dk3omuTo3. Kierounas
creHka. CTpykTypa U QyHKIMH KIETOYHOW CTEHKU PACTEHHM, TprOOB.

Hutomna3ma. [luto3one. LluTtockener. [IBmxeHne nuroriazMbl. OpraHouasl
kieTkd. OnHoMeMOpaHHBIE OpraHOMIbl KJIETKU: SHAOIUIa3MaTHYecKas CeTh
(OIIC), anmapar I'onpmxu, JTU30COMBI, UX CTPOCHHE U (PYHKIHMH. B3anuMocBs3b
OJTHOMEMOpaHHBIX OpPraHOUAOB KiIETKH. CTpOeHHE TpaHyJsIpHOTO PETUKYIyMa.
Mexanusm nanpasnenus 6eakos 6 IIIC. CuHte3 pacTBOpuMbIX OenkoB. CHUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyisipHbIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekperopHas QyHkuus anmnapata ['onbmxu. Moougurkayus 6enkos 6
annapame [ onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancmopt
BEILECTB B KJIETKE. Bakyosn pacTuTenbHbIX KiIeToK. Knetounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJbI  KIJIETKM:  MHUTOXOHIPHH,  IUIACTHJBI.
IIpoucxoorcoenue mumoxonopuit u niacmud. Cumobuocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne U (QyHKIIMM MHUTOXOHIpuM u tuiactul. [lepBuunsie,
BTOPUYHBIE U  CIIOXKHBIE  IUIACTUABI  (POTOCHUHTE3UPYIOLIMX  3YKapHOT.
XJIOpOIIACThI, XPOMOILIACTHI, JIEUKOIIACTHI BBICIIMX PACTEHUMN.

HememOpanHubie opranonabl kjaeTku CTpoeHue U (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocomsl. Ilpomescymounvie Gunamenmol.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBbIlIEUHbIE — KIETKH.
Axmunogvle KOMNOHenmbl HeMbluleunblx Kiemok. MukporpyOouku. Kietouynsrit
ueHtp. CrpoeHMe U JBUKEHUE KIYTUKOB W pEecHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposanmvie ¢ MUKpopuiamMeHmamu u
muxpompybouxamu. Momopnvle Oenxu.

SAnpo. OGonouka siipa, XpOMaTHH, KapHoIUia3Ma, SAPBIIIKH, UX CTPOECHUE U
bynkuuu. SnepHpiii O0enkoBbIH MaTpukc. IIpocTpaHCTBEHHOE pPaCHOIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. Idyxpomamuu u cemepoxpomamui. benku
XpoMaTUHA — TUCTOHBL. /{uHamuka s0epHou 00010uku 6 mumose. Aoephbiil
Mpaucnopm.

Kiierounble BkitoueHusi. CpaBHUTENIbHAS XapAKTEPUCTUKA KIETOK DYKapUOT
(pacTUTENnBHOM, )KUBOTHOM, TPUOHON).

JdeMoHCcTpauuU



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

Tabmuubr u cxembl: «CTpoeHHE DYKapUOTHUECKOW KIeTKN», «CTpoeHue
JKUBOTHOM  KJeTKW», «CTpoeHHe  pacTUTENbHOM  KieTku», «CtpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHHe MPOKAPUOTUYECKOMN KIETKI.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MHKpPOIpEnaparbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

JlaGopaTopnass pabora «l3ydyeHue CTpOEHUSI KIETOK Pa3IUUYHBIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

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

IIpakTuyeckass padora  «l3ydyeHue  JBMKEHHUS  IUTOILIa3Mbl 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. OJHEpPreTMueckoe oOecnedyeHue KIeTku: mnpeBpaumieHue ATO B
OOMEHHBIX Tpoleccax. DepMEHTATUBHBIN XapakTep peakiuid KJIETOYHOTO
Merabonu3ma. DepMeHThI, WX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUSL.
Kodepmentsl. Otinuusi pepMeHTOB OT HEOPraHMYECKUX KaTain3aTtopoB. benku-
aKTUBATOPhl M OCIKU-UHTHOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEepMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKUMX BEIIECTB B KiEeTKe. DOTOCHHTES.
AHOKcucenHbIll U OKCcuceHHblll omocunmes y obaxkmeputi. Ceemocodouparoujue
NUSMEeHMyvl U NUSMEHMbl PeakyuoHHo20 yeumpa. Ponp XJIOpOIUIacToB B MpoLecce
¢dotocunrteza. CBetoBas u TeMHOBas Qasbl. Pomoovixanue, Cs., Cy. u CAM-munul
gdomocunmesa. IlponyktuBHOCTh (hoTOCHHTE3a. BrusHue pa3nuuHbX (HakTOpOB
Ha CKOpOCTh (poTocHHTEe3a. 3HaueHHe (POTOCUHTE3A.

XeMOCHUHTE3. PasnooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUPULUPYIOIIKE OaKTepuu, >Kelne300aKTepuu, cepoOaKTEpHUH, BOIAOPOIHbBIE
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHaspoOHbIe opranu3Mbl. Buasl Opoxenus. I[IpoaykTel OpokeHHS U UX
WCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30OYAUTEIHN OOJIE3HEH.

AspoOHbIe OpraHu3MBl. Oransl JHEPreTUYECKOrO oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ THKOIN3 — OECKUCIOPOIHOE PACIICIUICHHUE TIIHOKO3HI.

buonornueckoe OKUCIEHUE, WA KIETOYHOE JIIXaHUE. POb MUTOXOHIAPUN B
mpoiieccax ouonornyeckoro okucnenus. [{uknmnueckue peaknun. OKUCIUTEITEHOE
dbochopunupoBanue. Ouepeus memoOpanuoz2o epaouenma npomonos. Cunmes



AT®D: paboma npomonuou ATD-cunmaswi. IlpeumyiecTBa a’poOHOTO IMyTH
oOMeHa BeIIecTB nepes aHa3pOoOHBIM. DPHEKTHBHOCTh SHEPTETHUESCKOTO OOMEHa.

JleMoHCTpanun

[Toptpertsr: k. IIpuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Onrenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

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

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYIOBAaHME JJI MPUTOTOBIICHUS
MIOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPEIIAPATOB.

JlaGopaTropnass  padora «l3ydeHue  KaTaJIUTUYECKOW  aKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMuUjIa3bl MU KaTajla3bl)y.

JlaGopaTopnasi padora «/3yueHue (QepMEHTATUBHOTO paACIICTUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENIBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopuass paGora «CpaBHeHue mporieccoB  (GOTOCHHTE3a U
XEMOCHHTE3a».

JlabGopaTopHasi padora «CpaBHEeHHUE MPOIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacsiencrBeHHass uHGopMalnus U peajiu3anus eé B KiIeTKe

Peakunn mMarpudHoro cuHre3a. [IpuHIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CUHTe3a. Peanuzanusa HacneacTBEHHON MHGopManuu. [ eHeTnyeckuit
KOJ, €ro cBoucTBa. TpaHckpunuusa — wmatpuunbeli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoui kiemke. Hexooupyrowue PHK.

Tpancnsius u e€ stanbl. Yuactue TpancnoptHeix PHK B 6nocunTese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOKHCHOT. Ponb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHuss o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKApUOT U 3YKApHUOT. Perynsiusi akTUBHOCTH I'€HOB y IpokapuoT. ['mmoresa
onepoHa (®. Kakob, XK. MaHo). MonexynapHvie mexanuzmvl IKCNpeccuu 2eHo8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
nporieccoB B kieTke. KieTounslit romeocTas.

Bupychl — HekieTouHble (OPMBI KU3HU U 00HMraTHbIC Mapa3uThl. CTpOCHHE
MPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKusHeHHbIU YUK
JHK-cooeporcawux eupycos, PHK-codepocawux eupycos, o6axmepuoghazos.
Obpamuas mpanckpunyus, peeepmasa, UHmezpasda.

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

buoungopmamuxa: unmeepayus u anarus b6onrvuux maccusos («bigdata»)
CmMpYKmypHuix buonocudeckux oannwix. Hanomexnonoeuu 6 ouonozuu u meouyuHe.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwt 00cmasKu 1eKapcms.



JleMoHCTpanun

[Toptpetsr: H. K. Konsuos, /1. Y. iBanoBCkwii.

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.

Martpuunbii cunres JIHK — permmkanwmsa. [Ipuanuner pervmkanvun JITHK:
KOMIUJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIA  CHUHTE3, AHTUNAPAJIJIEIbHOCTD.
Mexanusm permkanuu JTHK. Xpomocombl. CtpoeHue xpomocoM. Ternomepsl u
TemoMepaza. XPOMOCOMHBIM HaOOp KJIETKM — KapuOTHUIl. JIUTIOWIHBIA W
rarionaHbeli  HaObOpel  XpomocoM. ['oMonormusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne xmetkn — wmuTo3. CTaguM MHUTO3a MU MPOUCXOIAIINE B HUX
nporeccel. Tunbel Muto3a. KapuoknHe3 u nuToknHe3. buosiormdueckoe 3HaueHUE
MHTO3a.

Perynsumss mutotnueckoro nmkia kiaetku. [Iporpammupyemast KieTtodyHas
rudesb — anomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAIbHas TeHOMUKA. Mexanusmuol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «lLlugposas
KiemKkay» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JleMmoHCcTpauumn

Tabnuupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mwuto3y», «CTpoeHue
xpomocom», «Permukarus JJHK.

O6opynoBaHu€: CBETOBOM MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIeTKaxX
KOPEIIIKA JTyKa».

JlaGoparopuass  padora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpenapaTax.

JlabopaTtopHnasi padora «HabmroneHre MuTo3a B KJIETKaX KOHUYMKA KOPEITKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. Crpoenue u GyHKIMH OPraHU3MOB

buonoruueckoe pazHooOpasue OpPraHu3MOB. OHOKJIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH ~ CTPOGHHUS U IKU3HENEATCIBHOCTH  OJTHOKJIETOYHBIX
opranu3MoB. baktepumu, apxeu, OJHOKIETOYHBIE TPUOBI, OTHOKJIETOUYHBIC
BOJOPOCIH, Apyrue NpoTUCThl. KOoNOHUAIbHBIE OPTaHU3MBI.



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

Tkanu pacreHnid. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
IOKPOBHAs1, MPOBOJMAIIAsl, OCHOBHAsA, MexaHudeckas. OCOOEHHOCTH CTpPOEHHS,
(GYHKIUI U pacoIOXKEeHUs TKaHEW B OpraHax pacTeHUH.

TkaHM JKMBOTHBIX M YEJIOBEKA. THIBI )KUBOTHBIX TKAHEW: DIUTEIWAJIbHAs,
COCMHUTENbHAs, MbllIeyHas, HepBHas. OCOOEHHOCTHM CTpPOeHHUsA, (PyHKUMNA H
PAacCIIOOKEHUA TKAaHEH B OPraHax KUBOTHBIX U YEJIOBEKA.

Opranbel. BereraTuBHbIE M T'€HEpaTHBHBIC OpraHbl pacTeHuil. Oprasel H
CUCTEMBI OPTaHOB JKMBOTHBIX U yenoBeKa. DyHKIMKA OPraHOB U CUCTEM OPIaHOB.

Onopa tena opranu3moB. Kapkac pacrenuii. CKeneTbl OJHOKJIECTOYHBIX WU
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapyXHbII M BHYTpeHHHU cKeneT. CTpoeHHE U
THUIIBI COEJUHEHHUS] KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBHKEHUME  OJHOKJIECTOYHBIX  OPraHU3MOB:
amMEO0OHTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PAaCTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

Ilutanue opranusmoB. lloryomenue BOABI, YIVIEKHCIOIO ra3a W
MHUHEPAJIBHBIX BEIIECTB pacTeHusAMH. lIuTaHue XUBOTHBIX. BHyTpumosiocTHOE U
BHYTPHUKIIETOYHOE TNUIIeBapeHue. lIuTaHne MO3BOHOYHBIX XUBOTHBIX. OTHENBI
MUIIEBAPUTENBHOrO TpakTa. llumeBapurenbHble kenme3bl. [lnmeBapuTenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3mMoB. JIpixanue pacteHui. Jlpixanue >xuBOTHBIX. JJuddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTkU. KoxkHoe apixanue. JlpIxaTeinbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JpixarenbHas cucTeMa YelnoBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITUL U
MiIeKonuTaomuXx. Perymnsmus npixanus. JpixarenbHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTECHHI.
TpancropT BemecTB y XKUBOTHBIX. KpoBeHOCHass cucrema M €€ OpraHsbl
KpoBeHocHasi cucTteMa IIO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCylIbl M KpoBb. Kpyru KpoBooOpalieHus. BOJIOLUOHHbBIE
YCIIOKHEHHUSI CTPOEHUSI KPOBEHOCHOM CHUCTEMbI MMO3BOHOYHBIX KMBOTHBIX. Pabora
ceplila v €€ peryJisiuus.

Beigenenue y opranu3MoB. Beimenenue y pacteHuid. Beigenenue y
KUBOTHBIX. CoKparturenbHble Bakyonau. Oprasnel BblaeneHus. PuibTpanus,
CeKpelrsi U 00paTHOE BcachblBaHME KaK MEXaHM3Mbl pabOThl OPraHOB BbBIACIICHUSI.
CBs13b NOJIOCTH T€Ja C KPOBEHOCHOM U BBIIEIUTENBHON CUCTEMaMHU. Briienenue y



MO3BOHOYHBIX >KUBOTHBIX U 4enoBeka. [louku. Ctpoenue u QpyHKIHOHHMPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y UEIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpHI
OakTepuil M UHUCTHI MNPOCTEHINIMUX. 3alUTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrukyna. CpeacTsa macCUBHON M XUMHUYECKOM 3a1UThl. OUTOHIUIBI.

3ammTa y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M WX MPOU3BOAHBIC.
3ammuTa opranu3Ma ot Oojne3Hed. UMmyHHas cucteMa uenoBeka. KiietouHblil u
I'YMOpaJbHBI HUMMYHHUTET. BpOXIEHHBIM W TPUOOPETEHHBIM crerudUIecKuii
UMMYyHUTET. Teopusi KIOHaIbHO-celekTuBHOro ummyHutera (I1. Dpnux, ©. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHu3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxxumocTte u  perymsinuss 'y  OpraHusmoB. Paznpaxumocts y
OIHOKJIETOYHBIX OpraHu3MoB. Takcucel. Pa3zgpaxuMocTp U peryidanus y
pacteHuil. PocToBele BelecTsa U UX 3HaYCHUE.

HepBHasg cucremMa u peduekTopHas peryisuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIOLMUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y KUBOTHBIX. OTHENbl TOJOBHOIO MO3ra MO3BOHOYHBIX KMBOTHBIX. Pediekc u
pednexTopHas ayra. be3ycnoBHbIE U yCIOBHBIE PEIEKCHI.

['ymopanpHast peryisiuus W 3HAOKPUHHAs CHCTEMa YKMBOTHBIX U YEJIOBEKA.
JKenespl HSHOOKPMHHONW CHUCTEMBI M WX TOPMOHBL. JleliCTBHE TOPMOHOB.
B3auMoCBA3bp HEpBHOW M SHIOKPUHHOW cucTeM. [ umoTtanamo-runoduiapHas
CUCTEMA.

JlemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabnuupl u cxembl: «OIHOKJIETOUYHBIE BOAOPOCIH», «MHOTOKIETOYHBIC
Bojopocim», «bakrepum», «lIpocreiimme», «Opranbl HIBETKOBBIX PAacTEHUN,
«CuctemMbl OpPraHoOB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «TkaHu pacteHuit», «KopueBbie cuctembry, «CTpoeHue cTedisy,
«CTpoeHue NHCTOBOM IUIACTUHKM», «TKaHM KMBOTHBIX», «CKEIET 4YelOoBEKay,
«IInmeBapurenpbHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «MplmeuHas  cucremay,
«BprgenutenbHas cucteMa», «IHIOKpUHHAs cuctemay, «CTpOoeHHE MBIIIIbDY,
«Ammynurer»,  «Kuileuynomonoctuele»y, «CxeMa  MUTAaHUS  PACTECHUNY,
«KpOBEHOCHBIE CHCTEMBI IO3BOHOYHBIX JKUBOTHBIX», «CTpPOEHHE THUAPHDY,
«CtpoeHue minaHapum», «BHyTpeHHee CTpoeHHe HOKIEBOro uepBsi», «HepBHas
cuctema poeioy, «HepBHas cucrema sarymkw», «HepBHas — cucrtema
npecMbikatomuxcs», «HepBHas  cucrema  nrumy, «HepBHas — cuctema
MIIEKOTUTaromux», «HepBHas cuctema yenoBeka», «Pedmexcy.



OOopyioBaHHE: CBETOBOM MHUKPOCKON, MHKpPOIpEnaparbl OJHOKJIETOYHBIX
OpraHW3MOB, MUKpOIIpENnapaTbl TKAaHEH, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUU
HACEKOMBIX, UIJIOKOXXHUX, UBbIC AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHuil pa3HbIX OTAEJOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YEJIOBEKa,
00OpyIOBaHUE JJISl IEMOHCTPALIMK TOYBEHHOTO M BO3IYIIHOTO MUTAHUS PACTCHUH,
pacieruieHus Kpaxmana U OeNKoB 1o 1eicTBUEeM (epMEeHTOB, 000pyI0BaHUE AJIs
JEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXaTENbHBIX JBUKEHUM, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHnue TKaHEel paCTCHUIN».

JlaGoparopHasi pabora «/3ydyeHue TKaHEN KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrue OpraHoB IIBETKOBOT'O PACTEHUS».

Tema 10. PazmHokeHUe U pa3BUTHE OPraHU3MOB

@dopMbI pa3MHOKEHHS OpraHu3MoOB: Oecriosnoe (BKIIOYas BEreTaTUBHOE) U
noysioBoe. Buael  0ecronoro  pa3MHOXKEHHUSA: IOYKOBAaHUE,  CIOPYISLUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TonoBoe pa3zmuoxkeHue. [lomoBele kieTkn, Wik rameTtsl. Meno3. Craaun
Mmeiio3a. [loBenenne xpomocoM B meio3e. Kpoccunrosep. bronorndeckuii cMbIci
Melo3a M IOJIOBOrO Iporecca. Meio3 M €ro Mecro B >KM3HEHHOM IMKIIE
OpraHU3MOB.

[IpenzaponeiieBoe pasBurue. ['amerorenes y uBOTHBIX. [10J10BBIE KENE3bI.
OOpazoBaHue U pa3BUTHE MOJOBBIX Ki1eTOK. CriepMaToreHes u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPUOHAIIBHOE pPa3BUTHE JKUBOTHBIX. (CrocoObl
OIUIOIOTBOPEHMS: HApy)HOE, BHyTpeHHee. [lapreHorenes.

WuauBuyallbHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
O Pa3BUTUHU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOSUL.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Craguum 3MOpHOreHe3a
XKUBOTHBIX (Ha mnpumepe Jsarywku). Jpobnenwe. Tumbel  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opoobaenue. bnacmyna, munvl
onacmyn. OCOOEHHOCTH JPOOJICHUS MJICKONMUTAIOUIMX. 3apOJABIIICBBIE JIUCTKU
(ractpynsiuus). 3aKiiajika OpraHoB M TKaHEH U3 3apObIIIEBbIX JUCTKOB. B3auMHoe
BIUSIHAE 4YacTell pPa3BUBAIOIICTOCSA 3apojbliia (SMOpHOHAbHAS WHIYKIIUS).
3aknazka IUTaHa CTPOEHHMS SKMBOTHOTO KakK  pe3ysibTaT HepapXUUYECKHUX
B3aMMOJICUCTBUII TeHOB. BrusiHue Ha 5MOpHUOHANBHOE pa3BUTHE Pa3TUUYHBIX
(bakTOpOB OKpPY>KAIOIIEH CPEIbI.

Poct u pasButne xuBOTHBIX. I[locTomOpuoHanpHBI mepuox. [lpsmoe wu
HempsiMoe pa3BuTue. Paszputue ¢ wmeramopdo3oM y OECMO3BOHOYHBIX U
MIO3BOHOYHBIX JKMBOTHBIX. bHOJIOrMYeCKOE 3HAYE€HHE NPSMOIO0 M HENPSIMOTO



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

PasMHoxeHne u paszputue pacteHuil. ['amerodutr m cropodur. Meiio3 B
KU3HCHHOM TMKJIe pacTeHuil. OOpa3oBanue cmop B TMporecce Menosa.
['ameTtorene3 y pacteHud. OIIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoiiHOE OIJIOJIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3MBbl pETYISLIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpauumn

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

Tabmuubr u cxembl: «BereratuBHoe pasMHoOxkeHHe», «Tumbl Oecmonoro
pa3MHOXKEHUD», «Pa3MHOXKEHUE XJIAMUIOMOHAb», «Pa3MHOMXEHHE SBIIICHBI»,
«Pa3MHO)eHue TuapbDy, «Menosy, «XpoMocoMsly, «l'amerorenesy», «CTpoeHue
ANIEKIETKH W criepMaTo3oniay, «OCHOBHBIE CTaguu OHTOreHe3a», «llpsamoe u
HenpsiMoe pa3BuTue», «Pa3zButhme wmaickoro xyka», «Pa3Butue capanumy,
«Pa3BuTne nArymkw», «JIBOMHOE OIIONOTBOPEHHE Y LIBETKOBBIX PACTECHUN»,
«CTpoeHue cemMsiH OJTHOJIOJIbHBIX U JBYIOJIbHBIX PACTCHUIN», «KU3HEHHBIN LMK
MOPCKOM  KamyCTbDy, <«OKM3HEHHBIM UHMKI MXa», <« KHU3HEHHBIM  IUKI
ManopOTHUKAY, « KU3HEHHBIN LIUKJI COCHBD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHUIEKIETOK U
CIIEpMaTO30U10B, MOJENb «L MK pa3BUTHS JIATYLLIKID.

JlaGopaTopHas padora «/3ydeHrne CTpOCHUS MOJOBBIX KJIETOK HAa FOTOBBIX
MHKpOITpEnapaTax».

IIpakTuuyeckasi padora «BrpisiBIeHME NPU3HAKOB CXOACTBA 3apOJbILICH
MMO3BOHOYHBIX )KUBOTHBIX.

JlaGopaTtopnasi padora «CTpoeHHE OpraHoB Pa3MHOKEHHUSI BBICIINX
pacTeHu».

Tema 11. I'eneTuka — Hayka 0 HaCJeACTBEHHOCTH M HM3MEHYHUBOCTH
OpPraHu3MoB

Hcropust cTaHOBICHUS W pa3BUTUS TEHETUKHM Kak Hayku. Paboter T
Mennens, I'. ne @puza, T. Moprana. Poinb oTeueCTBEHHBIX YYEHBIX B Pa3BUTHUU
reHetuku. Pabotel H. K. KonbsuoBa, H. 1. Basunora, A. H. benosepckoro, I'. /1.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHbBIE TEHETUYECKUE MOHITUSL U CUMBOJIBL. ' OMOJIOTMYHBIE XPOMOCOMBI,
aJUleJIbHbIE TEHbI, AJIbTEPHATUBHBIC MPU3HAKUA, JOMUHAHTHBIA U PEUECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TEHOTHII, (DEHOTHTI.



OCHOBHBIE ~ METOJBl ~ TE€HETUKH: THOPUIOJOTUYECKHM,  IUTOJIOTHYCCKUH,
MOJIEKYJISIPHO-T€HETUYECKHM.

JleMoHCTpanun

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

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

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT T€HETHUYECKHX

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

eAMHO00pa3us rTHOPUI0B MepBOro nokoieHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH paclleIVIeHUs NPU3HAKOB. lluTosiormyeckue OCHOBBI
MOHOTHOPHUIHOTO CKpelMBaHus. [ unore3a YyucToThl raMer.

AHanm3supyroniee ckpemmBanne. [[poMeKyTOUHBIM XapaKkTep HAcIeIOBaHMUS.
Pacuierienre npu3HAaKOB MPU HETIOJIHOM JOMUHUPOBAHUH.

JuruOpuaHoe ckpemrBanue. TpeTuil 3akoH MeHaens — 3aKOH HE3aBUCUMOIO
HAaclIeJOBaHMUsI ~ Mpu3HakoB.  lluTomormyeckue  OCHOBBI  JUTHOPHUIHOTO
CKpEILIMBAHUSL.

CueruieHHOe HacienoBaHue npuzHakoB. Pabotsel T. Moprana. CuerieHHOe
HACJICJOBAHUE TE€HOB, HAPYIICHHE CLEIUICHUS MEXAY I'€HaMH. XPOMOCOMHAas
TEOPUS HACIIEACTBEHHOCTH.

['eneTnka nojia. XpOMOCOMHBIM MEXAHU3M OMpEAEICHUs Mmoia. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TeTepOoraMeTHbIA I0J. ['eHeTuueckas
CTPYKTYpa IOJOBBIX XpoMocoM. HacnenoBanue mpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neroTponusi — MHOKECTBEHHOE JCUCTBUE
reHa. MHOXECTBEHHBIM ajuienu3M. B3anMoAencTBUE HEAUIEIbHBIX TI'E€HOB.
KommniementapHocTs. Onuctas. [lonmumepus.

['eHETHYECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, >KMBOTHBIX WM 4YEJOBEKa, a
TaKKe (PU3MOJIOTMYECKUX MPOLECCOB, TMOBEACHHUS M KOTHUTHUBHBIX (DYHKIIHMA.
['eneTnueckrue MeXaHU3Mbl CUMOMOT€HE3a, MEXaHU3MbI B3aUMOJEHCTBUS «XO35TUH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTWdyeckrne acmeKThl KOHTPOJS H
M3MEHEHUS HACJIEICTBEHHON MH(OPMAITUU B TTOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JdemoHcTpanuu

IToprpersl: I'. Mennens, T. Mopras.

Tabmuubr u cxemsl: «IlepBoiit 1 BTOpoit 3akoHbl Menaens», « Tpetuit 3axoH
MeHnnens», «AHanu3upymollee CcKpeluBanue», «HemomHoe QOMUHUpPOBaHHEY,
«CrernyeHHOe HacleIoBaHWe TPU3HAKOB Y Jpo30¢uibl», «l'eHeThka Tmoiay,



«Kapuotun uenoseka», «Kapuotun aposzodpuiby, «Kapuotum OTHUIBD,
«MHO>XECTBEHHBIN allJIeNU3M», «B3auMo1eiiCTBUE T€HOBY.

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

IIpakTnueckass padora «M3ydeHwe pe3ynbTaTOB  MOHOTHOPHIHOTO
CKpEIIMBAHUA Yy APO30(PHITBD».

IIpakTnueckass pab6ora  «M3ydyeHue  pe3ylbTaTOB  JUTHOPHIHOTO
CKpEIIMBaHUA y APO30(PUIB».

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3aumoneiicTBue reHOTHMIA W cpenbl Ipu  (GopMUpOBaHUU (EHOTHIIA.
N3MeHYnBOCTh MpU3HAKOB. KauecTBEHHbIE M KOJWUYECTBEHHBIC MPU3HAKU. BUbI
W3MEHUYMBOCTH: HEHACIICACTBEHHAS U HACJICACTBECHHAS.

Mopaudukanuonnass U3MeHYMBOCTb. Ponb  cpeasl B (hopMUpOBaHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanmoHHbBIN
psan u BapuarnuonHas kpuBasi (B. Horanncen). CpoiicTBa MOau(UKAITMOHHON
W3MEHYUBOCTH.

['eHoTHIIMYECKAss U3MEHUYNBOCTh. CBOMCTBA FTEHOTUIMMYECKON M3MEHUYUBOCTH.
Buapl reHOTUNIHYECKOW N3MEHUMBOCTH: KOMOMHATUBHAS, MyTallMOHHAs.

KomOnHaTuBHAs W3MEHYMBOCTH. Mei0O3 M TOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTHU. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3MaHUU
TCHETUYECKOr0 pa3Ho00pa3us B Mmpejieiax OTHOr0 BUA.

MyTanmonHass M3MEHYMBOCTh. BuHIBI MyTaluil: T€HHBIE, XPOMOCOMHEIE,
reHoMHble. CIOHTaHHBIE W  WHAYUUPOBAHHBICE MyTallMud. SnepHble W
UTOIUIa3MaTuYeckue myTtanuu. CoMaTUYeCKUE U TMOJIOBble MyTaluu. [IpuunHbI
BO3HUKHOBEHHUS MyTalnuid. MyTareHbl W WX BIHWSHUE Ha OpPraHUu3MBL.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMpoIecca. 3aKOH TOMOJIOTMYECKUX PSAJIOB B
HacienctBeHHoM u3MenunBoctu (H.W. BaBunoB). BHesnepHass U3MEHYMBOCTH U
HACJICICTBEHHOCTb.

Onuecenemuxa U SNUSEHOMUKA, pPOJb ONUSEHEMUYeCKUx Gakmopos 8
HACNe008aHUU U UBMEHYUBOCMU (DEeHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOB.

JdemoHcTpanuu

IToprpersr: I'. ne @pus, B. Moranucen, H. 1. Basunos.

Tabmuet u cxeMbl: «Buasl  um3mMeHumBOCTHY», «MoauduKamoHHas
U3MCHYHUBOCTHY, «KomOnHaTnBHas U3MECHYHUBOCTHY, «Meiio3y,
«OmnogoTBopeHuey, «I eHeTnueckue 3a00JIeBaHUS YeI0BEeKay, « Bumbl myTammii.



ObopynoBaHue: *KUBbIE U TepOapHbIE IK3EMIUISIPHl KOMHATHBIX PACTCHHIA,
pucyHku (dpotorpadum) )KUBOTHBIX C Pa3TUYHBIMUA BHIAMHA U3MEHYHBOCTH.

JlabopaTopHhasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(DUKAIIMOHHOW HM3MEHUMBOCTH. IlocTpoeHme BapuallMOHHOTO psga U
BapUALMOHHON KPUBOWY.

IIpakTuyeckass padora «Mytarmuu y aApo3oduibl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun denoeka. MexayHapoaHas IporpamMMa HMCCIIEIOBaHUS TE€HOMa
4yejgoBeKa. MeToabl  M3YYEHMsI TEHETUKH  4YEJIOBEKa: T'€HEAIOTHYECKHUM,
OJIM3HEIIOBEIN, IIMTOr€HETUYECKU, MOMYJISILIMOHHO-CTATUCTUYECKHU,
MOJIEKYISAPHO-TEHETUUECKHM. CoBpemenHOE ONPENICIICHHE r€HOTHUIA!
[IOJJHOTEHOMHOE CEKBEHUPOBAHUE, FEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[TI[P-ananu3a. HacnencTBenHbie 3a0051€BaHus YesloBeKa. | '€HHbIE U XPOMOCOMHBIE
OoJsie3HU 4YenoBeka. boyie3HW ¢ HACENCTBEHHOM MPeapacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIUHCKOW T€HETHKHA B MPEAOTBPALICHUHN U JICUCHUHA TE€HETUYECKHUX
3a00JieBaHUI 4YelioBeKa. MeauKOo-reHeTUueckoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIETKU. [IoHSATHE «TEHETHYECKOTO Tpy3a». ITUYECKUE aCHEKThl UCCIEIOBAHUN B
00JIaCTH peJaKTUPOBAHHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnyeckue (akTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(bU3NYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarollel cpeabl. [ eHeTnyeckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K MTATOJIOTUsIM.

JleMmoHcTpanuu

Tabmuubl u cxemsl: «Kapuotun denoBeka», «MeToapl U3yuyeHUS TEHETUKH
yesoBekay, «I'eHeTnyeckue 3a001€BaHUs YEIOBEKay.

IIpakTnuyeckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cesrekuusi OpraHu3zMoB

JloMecTuKanuss W CEJIEKUHUs. 3apOKICHUE CEIEKIMH U JIOMECTUKALNH.
VYuenue H. W. BasunoBa o IleHTpax mNpoOUCXOXIEHUS W MHOrooOpas3us
KYJbTYPHBIX pacTeHUW. Ponb celneknuu B CO3JaHUM COPTOB PACTEHHM U TOPOJI
*kuBOTHbIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJIOTMYECKUX PSIIOB B
HaciaeAcTBeHHOM wm3MeHuMBocTHh H. WM. BaBunoBa, ero 3HadyeHue i
CEJICKITMOHHOM PaOOTHI.

Metoasl ceneKkImoHHOM paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIA U
VHIUBUYaJIbHBIN. Oransl KOMOWHAITMOHHOU CCJICKIINH. HcnwiTanue
npousBoanTENIed MO TOTOMCTBY. OTOOp MO TEHOTHMY C TOMOIIBIO OIIEHKH
dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMoIsio aHanu3a JJHK.

HckyccTBeHHBIH ~ MyTareHe3 Kak  METOJ  CEJIEKIIMOHHOM  paboThl.
PaanaliMOHHBIN M XUMUYECKUM MyTareHe3 Kak MCTOYHUK MYTalUi y KYJIbTYPHBIX



¢opm opranusmoB. Mcnonp30BaHWE TE€HOMHOTO PEJAKTUPOBAHHUA W METOJOB
pexomOunanTHbIX JJHK m1st momydenust nucxoqHoro Matepuana ajisi CEJIEKIHH.

[Toyuenue HOJIUIIIIONIOB. BuyTpuBuaoBas ruOpUAU3aIHs.
brnu3kopoACcTBEHHOE — CKpellMBaHue, Wik  WHOpuauHr.  HepoacTBenHoe
CKpelIMBaHue, WM ayTOpuAuHr. ['erepo3uc u ero mpuuuHbl. Vcrnosb3oBaHue
rerepo3uca B cenekiuu. Otnanénnas rudpunuzanus. [Ipeogonenue Oecruiogus
MEXBHUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIMU PACTEHUI U )KUBOTHBIX. «3e1éHas
pesonioyusy.

CoxpaHeHre U U3y4YEHUE T'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHUU U
UX JUKUX pOAMYEH IS CO3JaHMS  HOBBIX COPTOB M THOpPUIOB
CEIIBbCKOXO3SIMCTBEHHBIX  KYJNbTYp. M3yuenue, coxpanenue u  ynpaegieHue
2eHemUYeCKUMU pecypcamu CeabCKOXO3AUCMBEHHBIX U NPOMbBICIO8bIX 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.

JleMoHCTpauumn

[loptpersr: H. W. Basunos, . 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 TOMOJIOTUYECKHUX PSIIOB B HACJIEACTBEHHOW HM3MEHUYMBOCTH,
«Metogpl cenexkuumn», «Otaanéanas rudpuanzanus», «MyrareHes».

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

JlaGopaTopHasi padora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IIpakTnuyeckas padora «lIpuBnBka pacTteHuN».

Ikckypeusi «OCHOBHBIE METOAbl M JIOCTHKEHHUS CEJIEKUUHU PACTEHUH U
YKUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA yYaCTOK, B TEIUIMYHOE XO35AHUCTBO, B J1aOOPATOPHIO
arpOyYHHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOTHS

OOBEKThI, MCHOJb3yEeMble B OMOTEXHOJIOTMHM, — KJIETOYHbIE W TKaHEBbIE
KYJbTYPBI, MUKPOOPTaHU3MBI, ux XapaKTEepUCTHKA. TpaaumonHas
OMOTEXHOJIOTHS:  XJIeOOMeueHue, TMOIyYeHHEe KHCIOMOJOYHBIX MNPOAYKTOB,
BUHOJEnHe. Mukpoouonoruyeckuii cuntre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
texHosorui. [IpousBoacTBO O€lika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3laHre TEXHOJOTMid U MHCTPYMEHTOB ILIEJICHANPABIEHHOTO U3MEHEHHS U
KOHCTPYHPOBAHUSI TEHOMOB C LIEJIbIO MOJYYEHHsI OPTaHU3MOB U UX KOMIIOHEHTOB,
COJIEp>KaIINX HE BCTPEUAIOIIHUECS B IPUPOIe OMOCHHTETUUECKUE MTYTH.



Kinerounasa unxkeHepus. MeTonbl KyJIbTypbl KIETOK M TKaHEW PACTEHUM M
*KUBOTHBIX. Kpuobanku. ComaTudeckass TruOpuAu3aluss W COMATHYECKUN
sMOpuorene3. lcnonb3oBaHue ramioujoB B CeJlEKUMH pacTeHuil. [lonyuenue
MOHOKNIOHANbHBIX anmumein. Hcnonvszosanue MOHOKIOHAIbHBIX U NOAUKTOHATbHBLX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOJOTBOpPEHHE. PekoHCTpyKIus
AWLEKICTOK U KIIOHUPOBAHHUE XMBOTHBIX. METO TpaHCIJIAHTALHUU SEP KIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DPA3MHONCEHUSL CENbCKOXO03AUCMBEHHBIX K)IbMYP.

XpoMoCcOMHass W TE€HHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 TE€Ha H
koHcTpyupoBanue pekomOuHaHTHBIX JIHK. Co3z0anue mpanceennvix opeanuzmos.
JlocTmkeHnss W = NEPCHEKTHBBI  XPOMOCOMHOM W T€HHOM  MHXEHEPHH.
DKOJIOTUYECKHE U ATUYECKUE MTPOOJIEMbI T€HHON MHKEHEPUU.

Menunuackue OuotexHonoruu. [loctrenomuas nudponas meaununa. [11P-
JUarHocThKa. MeTaOOoJOMHBIM aHanu3, TEHOLCHTPUYECKH aHaau3 IpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHS €ro 310poBbs. VICHOJIB30BaHHWE CTBOJOBBIX
KieTok. TapretHas Tepanusi paka. 3D-Oumowmkenepus i pa3pabOTKU
(yHIaAMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3AaHMS KOMILIEKCHBIX
TKaHEeW COYETAaHHUEM TEXHOJIOTUN TPEXMEPHOIro OMONPHUHTUHIA M cKadgoyguHra
JUISL peLIeHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3nanue BEKTOPHBIX BaKIMH C IEJbI0 O0EecreueHus] KOMOMHUPOBAHHOU
3amuThl OT Bo3Oyauteneid OPBU, yctaHoOBieHHE MOJIEKYJSPHBIX MEXaHH3MOB
dbynkuuonupoanusi PHK-comepkamux BUpYcOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUs YEJIOBEKA U JKUBOTHBIX.

JlemoHcTpanuu

Tabnuupl u cxemsbl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIJIEHHOM
POU3BOJCTBEY, «KiteTounas nHkenepus», «I'eHHast UHKEHEpUs».

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTHH.

IpakTnueckas padora «lloydyeHrne MOJOYHOKHUCIBIX TPOLYKTOBY.

IKCKypcusi «bHOTEXHONOTMA — BaXXHEWINAs IPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE TPOU3BOICTBO).

11 KIIACC

Tema 1. 3apo:xneHue W pa3sBUTHE 3BOJIONMOHHBIX NPEACTABJICHHUI B
omnosioruu

OpomonmonHas Teopust Y. JlapBuna. Ilpennochbuiku BO3HUKHOBEHUS
napBuHU3Ma. JKU3Hb U Hay4dHas aesTenbHocTh Y. JlapBuHa.

JIBr>Ky1Me cuiibl 3BOTIOLMH BUAOB 110 Y. J[apBHuHY (BbICOKasi UHTEHCUBHOCTh
pa3MHOXXEHHUSI OpPraHM3MOB, HACJEACTBEHHAs HM3MEHYMBOCTh, Ooppba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIH O0TOOD).



Odopmienne cuaTeTnueckoir Tteopuu dBomtonmu (CTD). HelTpanbhas
teopusi sBomonuu. CoBpeMeHHass JBOJIOIMOHHAsE Ouoyiorusa. 3HayeHUe
HBOJIFOLIMOHHOW TEOPUH B POPMUPOBAHUY €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JleMoHCcTpaIuA

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

Tabmuubr u cxembl: «Cucrema »xuBo mnpupoasl (mo K. Jlunuero)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanusm QopmupoBaHus
NPUCHIOCOOJIEHU y pacTeHuit U KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
Mmapuipyta nyremectsus Y. lapsunay, «Haxonku Y. JapBunay, «Dopmbl 00pbObI
3a cyuectBoBaHue», «llopoasl romydeit», «MHorooOpaszue KyJbTypHBIX (opm
KarmycThl», «[1opopl JOMAIIHUX KUBOTHBIX», «CxeMa 00pa3oBaHUsl HOBBIX BHJIOB
(mo Y. JlapBuHy)», «Cxema COOTHOIIEHUS JABIXXYIIUX CHJ SBOJIOLUNY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJTIOLIHI.

Tema 2. MuKkpo3BoOIIOLHSA U €€ Pe3yJIbTATHI

[Tonynsiuus Kak 3JIeMEHTapHas €IWHULA 3BOTOUUA. COBPEMEHHBIE METOIbI
OLIEHKM TE€HETUYECKOTO0 pa3HOooOpazus M CTPYKTypbl HOmyisiuil. M3meHenue
reHo()oH/la TOMYJIALMA KaK »3JIEMEHTApHOE DSBOJIOLMOHHOE SBJICHHUE. 3aKOH
reHeTuyeckoro paBHoBecus JIx. Xapnau, B. BaiinOepra.

DneMeHTapHble (aKTOphl (ABUXKYIIME CHJIbI) HBOIIONMH. MyTallMOHHBIHN
npouecc. KomOuHaTuBHas wu3MeHUMBOCTh. Jlpeilid reHOB — ciydaiiHbie
HEHAIpaBJICHHbIE W3MEHEHHMS 4YacTOT ajiened B monmymanusx. Oddext
ocHOBaTend. JIggexm oOymuiniounozo zoprviwika. CHUdICEHUE 2eHemuieckKo2o
pasznoobpazus: npudunsl u cireocmeus. llposenenue s3gpgpexma Opetigha cenog 6
oonvuwux u  manvlx  nonyaayusx.  Murpauuud.  M3omAuus  mOMyIISIIMA:
reorpadudeckas (mpocTpaHCTBEHHAs), Orogornyeckas (penpoyKTUBHAS).

EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrop sBoionud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIWWA, CTAOWJIM3UPYIOLIMNA,  pa3pbIBAIOIIMIA
(nm3pynTuBHbIi). [lomoBoil 0TOOp. BO3HMKHOBEHHE M HBOJIIOIUS COLUAIBLHOTO
MOBEJICHUS )KUBOTHBIX.

[Tpucnoco0IeHHOCT,  OPraHU3MOB  KaK  pe3yibTaT  MHKPOAIBOJIIOLUU.
Bo3HukHOBEeHHE  MPUCIOCOOJIEHWH y  opranm3sMoB.  Apomopdo3bl U
uanoanantauuu. Ilpumepsl npucnocoOieHnit y opraHu3mMoB: MOP(OIOrHYECKue,
dbusnonoruyeckue, - OMOXMMHUYECKHE,  ToBeAeHYeckne.  OTHOCUTEIbHOCTh
IPUCTIOCOOTIEHHOCTH OPraHU3MOB.

Bun, ero xkputepum u cCTpykTypa. BumooOpa3zoBaHue Kak pe3yibTaT
MUKpPOAIBONIOIMHU. M3omsmus — kimodeBor (aktop BumgooOpazoBanusa. Ilytu u
CrocoObI BUJI000pa30BaHMUS: aJJIONaTPUYECKOe (reorpaduueckoe),



CUMIATPUUIECKOE (9KOJIOTHYECKOE), «MTHOBEHHOE» (mosUIUIOnIU3anus,
rubpuanzaiys). JIuTenbHOCTh BOTIOIMOHHBIX MTPOIECCOB.

Mexanu3mbl GOpPMUPOBAHUS OMOJIOTHIECKOTO Pa3HOO0pasHsl.

Ponb  »BONIONMOHHONW OHOJOTMM B pa3padOTKE HAay4YHBIX METOOB
coxpaHeHusi 6Mopa3zHo00pa3usi. MUKPOIBOIIONUS U KOIBOJIOLMS Mapa3uTOB M UX
x0351eB. MexaHn3Mbl (POPMUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHKAM H CTIOCOOBI
OOpBLOBI C HEM.

JdeMoHCcTpauU

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

Tabmuubl u cxembl: «MyTanuoHHasi HM3MEHYUBOCTHY, «llomynsironHas
CTPYKTypa BUAa», «Cxema MposiBJIeHUs 3aKkoHa Xapau—BaiinOepray, «Buxymme
CWJIbl ABOJIIOLUNY, «IKOJIOTMYECKass M30JsUUs MONYJALHNA CeBaHCKOU (openmny,
«l'eorpadmueckass M30MAIUS  JUCTBEHHHUIIBI CHOMPCKOM ¥ JIMCTBEHHUIIBI
naypckoi», «llonynsiiMoHHbIE BOJHBI YUCIEHHOCTH XUITHUKOB U XKEPTBY», «CxeMa
JEUCTBUSL €CTECTBEHHOTO 0TOOpa», «DopMbl OOpHOBI 3a CYIIECTBOBAHHEY,
«HaycTpualibHbIN MenaHu3M», «/KuBble uckonaemsbiey, «lIOKpOBUTEIBCTBEHHAS
OKpacka YKUBOTHBIX), «IIpenynpexnarorias OKpacka KUBOTHBIX»,
«Dusmnonornueckue ananranun», «lIpucrnocoOIeHHOCTh OpraHu3sMoB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Bunsl-nBoitHukn», «CTpyKkTypa BuAa B
npuposie», «CrnocoOsl BUIooOpazoBaHus», «l'eorpaduueckoe BUI000pa3oBaHUE
TPEX BUAOB JaHABIIIEH», «DKOJIOIMYECKOE BHI000PA30BAHUE BHUJIOB CHHUID),
«ITomumnonasl pacteHuit», «KamycTHo-peneunbiii rTuOpu.

O6opynoBanue: repbapyun pacTeHUM, KOJJISKIIUH HACEKOMBIX, dydena ITUIL |
3Bepeil C MpuUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUH, Yydella MTHIl W 3Bepei
pa3HBIX BHJIOB, TepOapuu pacTeHUN OJM3KUX BHUIOB, OOpa30BaBIIUXCS
Pa3IMYHBIMU CIIOCOOaMHU.

JlabopaTtopnasi paGora «BblsiBIeHHEe W3MEHYMBOCTH Yy OCOOEH OJIHOTO
BUJIA).

JlaGopaTtopnass  paGora  «lIpucmocoOneHuss  OpraHu3smMoB UM HUX
OTHOCHUTEJbHAs LIEIeCO00Pa3HOCTDY.

JlaGopaTopnass paGora «CpaBHeHHWE BHUJOB IO MOP(OIOrHIECKOMY
KPUTEPUIOY.

Tema 3. Makpo3BoJironus 1 €€ pe3yJabTaThl

MeTtonbl  M3y4deHHS ~ MaKpOlIBOMIONUHU. [laneoHTOnOrMyeckue MeTO[bl
u3yueHus: HBomtouuu. llepexomubie  ¢GopmMbl M (QUIOTCHETUYECKHUE  PSIIbI
OpPTaHU3MOB.

buoreorpaduyeckue meTonsl uzydeHus: sBomtonuu. CpaBHeHue QIIOpHl H
dbayHbl MaTepuKOB U OCTpOBOB. buoreorpaduyeckue obmactu 3emun. Bumbl-
DHIAEMHUKHU U PEIUKTHI.



OMOpPHUONOrYECKUe U CPABHUTEIHLHO-MOP(OIOrHUECKHEe METOAbl U3yUEHUs
BOMIOLMU. ['€HeTHYecKue MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX ~ HOBIIECTB. [ 'OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbL.
PynuMeHntapubsle  opraHbl M araBuU3Mbl.  MOJEKYISPHO-TEHETUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTH4YEeCKUE  METOJbl  W3Y4YEHUS  HBOJIIOIUHU.
['omonoruunsle reHbl. COBpEMEHHBIE METOAbl MOCTPOEHUS (UIOT€HETUYECKHUX
JI€PEBBEB.

XPpOMOCOMHBIE MyTallUH U 3BOJIFOIUSI TEHOMOB.

OO61mue 3aKOHOMEPHOCTH (MpaBuiia) 3BoJitoLMU. [IpuHyun cmenvt ynkyuii.
HeobOpatumocTs 3Bomonnu. AfanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
HBOJIIOLU Y.

JleMoHCTpauun

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

Tabnunpl u cxeMbl: «OUIOTEHETUYECKUIN PAJl JIOMIAAN», «ApPXEONTEPUKC,
«3Bepo3yObie  smiepb»,  «Creronedans»,  «Punuoduts»y,  «CemeHHBbIE
nanopoTHUkW», «buoreorpapuueckue 30HBI 3emium», «Jlpei) KOHTUHEHTOBY,
«Penuktey, «HadanpHbple cTaguu 3MOpPUOHAIBHOIO PA3BUTUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYUHBIE W aHAJOTUYHBIE OpraHbl», «PyIUMEHTHI»,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI 4YellOBEKa M IMMMaH3e», «[aBHbIE
HaIpaBJICHUS IBOIOIUNY, «O011I1e 3aKOHOMEPHOCTH IBOJTIOLIUN.

OO6opynoBaHue: KOJUJIEKIIMU, TrepOapuu, MYyJSKH HMCKOIMAEMbIX OCTAaTKOB
OpPTraHU3MOB, MYJISI>KM TOMOJIOTHYHBIX, AHAJOTUYHBIX, PyJAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TUmoTe3bl NPOUCXOXKIEHUS >KU3HM Ha 3emiie. AOWOreHes u
naHcrepmusi. [JloHayuHble IpenCTaBICHUs O 3aPOKICHUU JKU3HU (KPEAlMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOsKICHUS KU3HU U €€ ONpOBEpKeHHE ornbITamu .
Penu, JI. Cnannannanu, JI. [1actepa. [IporcxoxaeHue sxu3Hu U aCTPOOHOIIOTHA.

OcHOBHBIE JTaIlbl HEOPTaHUYECKOU DBOJIIOLIHM. [InanerapHas
(reosmoruueckasi) SBOJIONUSA. XHUMHUYECKass OHBOJIONMSA. AOWOTCHHBIM CHHTE3
OopraHnyeckux BemecTB W3 Heopranndeckux. Ombir C. Mumiepa m I'. Opm.
OOpazoBanue monuMepoB u3 MoHoMmepoB. KoarepBatnas rumoresa A. .
Omnapwuna, Tunore3a nepBudHoro oyiaroHa k. XonaeitHa, TeHETHUECKasl TUTIOTe3a
I'. Ménnepa. Pubosumsl (T. Yek) m rumoreza «mupa PHK» V. T'mnbGepra.
dopMupoBaHuEe MEMOPAH U BOSHUKHOBEHHE MTPOTOKIIETKH.

HUctopuss 3emuin M Meroabl €€ wu3zydeHHs. VIckomaemble OpPraHMYECKHUE
octaTkd. ['eoxponosmorus u e€ wMeronbl. OTHOcuTedbHass W aOCOJIIOTHAs
reOXPOHOJIOTrHUs. I'€0XpOHOIOrHYEeCcKast IKaJla: 30HbI, 3Pbl, HEPHOBI, SIOXH.



HauvanbHbie 3Tanbel opraHudeckord »sBoaoonud. [logBiaeHne u 3BOIOLUA
MEPBBIX KIETOK. DBOJIIOIHUA MeTa0oin3Ma. BOZHMKHOBEHUE MEPBBIX YKOCUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTIIEHKN KaK aHaJIOT MEPBBIX HA 3eMJie COOOIECTB.
CrpomaronuTtsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpPYCOB. [IponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIOLMH BbICIIUX pacTeHUuH. OCHOBHBIE apoMOpP(O3bI
pactenud. Beixonm pacteHuii Ha cymry. [losiBieHHE CIOPOBBIX pPACTCHUH U
3aBoeBaHre uMU cymu. CemeHHble pacTeHHs. [IpoHCXOXKIEHHE LBETKOBBIX
pacTCHUM.

OCHOBHBIEC ATamnbl 3BOJIONHUHU >KUBOTHOTO MHpa. OCHOBHBIE apoMOp(ho3bl
KUBOTHBIX. Bennckas dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
tunoB. [lepBbie XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIONUA TO3BOHOYHBIX.
[Ipoucxoxnenue ampubuii u pentwimid. IIporucxoxaeHrne MICKONUTAIOUIMX U
ntuil. [lpunnun kimodeBoro apomopdosza. OcBoeHHE OECIO3BOHOUYHBIMU U
MMO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pasputne xu3HM Ha 3eMje MO 3paM U MepuoiaM: apxeu, MPOTEPO30i,
najgeo3o0i, Me3030M, KaitHo30M. OOm@as xapakTepucTHKa KiuMara |
reoJIOTHYECKUX TMpoueccoB. [losgBIEHHE M pacUBET XapaKTEPHBIX OPraHW3MOB.
VYrieoOpa3oBaHue: €ro yCloBUs M BIUSHUE HAa Ta30BbIN COCTaB aTMOC(EPHI.

MaccoBbie BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3ZUCHI MpOoUUIoro. [IpuunHel u
CJIEICTBUS MAacCOBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €ro
ocobennoctu. [Ipobrnema coxpanenus 6mopasHo0Opa3us Ha 3emIie.

CoBpeMeHHas cucteMa opraHudeckoro mupa. [IpuHuunel knaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUUYECKHUE TPYIIIBI OPTaHU3MOB.

JlemoHcTpanuu

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

Ta6nuiel u cxembl: «Cxema omnbita @. Penny», «Cxema onbita JI. [Tactepa mo
M3YUYCHHUIO CaMO3apoXKIeHUsl Xu3HW», «Cxema ombita C. Mummiepa, I'. FOpuy,
«JTanbl  HEOPraHWYECKOW  JBONIOUUKU», «['€OXpoHOJIOrMYecKass  IIKajay,
«HauanpHble 3Tarbl OPraHUYECKOW IBONIONUNY, «CxeMa 00pa3oBaHUS 3YKApUOT
nyTéM cumoOuorenesa», «Cucrema KuUBOM NpUpPOAb», «CTpoeHUe BHUpYCay,
«Apomopdossl  pacteHuil», «PunmopuTh», «OIHOKIETOYHBIE BOJOPOCINY,
«MHOTOKJIETOUHBIE BOAOpoCHnY», «Mxu», «llamopoTHukm», «l'onocemeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHui», «(Cxema pa3BUTUS KUBOTHOIO
Mupay, «ApoMopdossl KUBOTHBIX», «lIpocreiimmey, «KUIIIEYHOIOTOCTHBIE,
«IInockue YEpBUY, «UEeHUCTOHOTHEY, «PBIOBIY, «3€MHOBOHBIEY,



«IIpecmbikaromuecs», «lItuuppy, «Muekonuraromue», «Pa3Buthe Xu3HM B
apXeucKou apey, «Pa3BuTHE )KU3HU B MPOTEPO3OMCKON Ipe», «Pa3Butue Ku3HU B
IaJIC030MCKOM 3pe», «Pa3BuTHe KU3HU B ME3030HMCKOM 3pe», «Pa3BUTHE KNU3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAasl CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuu pPACTEHUM pa3IMYHBIX OTHAENOB, KOJUICKIIMH
HACEKOMBIX, BIIAKHBIE MPENAPAThl )KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUIEKIIUH
WUTJIOKOXKHX, CKEJEThl TIMO03BOHOYHBIX JKMBOTHBIX, Yyd4esla NTHI WU 3BEpe,
KOJUIEKIIMM OKAMEHEJIOCTEM, ITOJE3HBIX HCKOMAEMBIX, MYJBSDKH OPTaHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHasa  sga0oparopHas paGora «MoaenupoBaHUE — ONBITOB
Muiepa—tOpu 1o u3y4yeHHo abMOr€HHOTO CUHTE3a OPraHUYEeCKUX COECIMHEHUN B
NepBUYHON aTMochepey.

JlabopaTtopnasi paGora «/3yueHue W omHMcaHWE HMCKONAEMBIX OCTAaTKOB
JPEBHUX OPTaHU3MOB).

IIpakTnueckass padora «M3ydyeHne O0COOEHHOCTEW CTPOCHUSI pPaCTECHUI
Pa3HBIX OTAEIIOB).

IIpakTnueckas padora «3yueHre oCOOEHHOCTEM CTPOCHUSI TTO3BOHOYHBIX
YKUBOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIIOT eHe3

Pa3znensl u 3agaun aHTPOMOJIOTHU. METOIBI aHTPOTIOJIOTUH.

CraHoBlEHHE TPEACTABICHUN O MPOUCXOXKICHHM YEJIOBEKA. PenurunosHble
B033peHUs. COBpEMEHHBIE HAYUHBIE TEOPHH.

CX0ZCTBO YenoBeKa ¢ KUBOTHBIMHU. CHCTEMaTHYECKOE MTOJIOKEHUE YETOBEKA.
CBugerenpcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGOoIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU310I0r0-OMOXUMHUYECKHUE,
noBeieHueckre. OTanyus 4enoBeKka OT KUBOTHBIX. [IpsIMOXOXKIEHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE TOJIOBHOIO MO3ra U BTOPOW CUTHAIIBHOU
CUCTEMBI.

JIBrokymue cuiibl ((akToOphl) aHTPONOreHe3a: OMOJIOrHYecKre, COlualbHbIE.
CooTHolIeHnEe OMOJOTUYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcCHOBHBIE CTaAWM aHTpoIoreHe3a. PaHHHe 4YenoBEeKOOOpa3Hbie O00E3bSHBI
(TPOKOHCYJIBI) ¥ pAHHUE TMOHTHJIBI — OOITUE TPEIKH YeT0OBEKOOOPA3HBIX 00€3bsH U
JroJie. ABCTPaONUTEKU — JBYHOTHE MpEAKH Jtofeh. UenoBeK yMenbli, MepBbie
M3TOTOBJICHUS OPYIUM TpyAa. UenoBeKk NpsIMOXOAALIMNA U IEPBBIM BBIXOJ JIKOJAEH
3a  mnpenensl  Adpuku. YenoBek reipenbOeprckuii  — - oOmMMM  Mpesok
HEAHJEPTAJIbCKOTO YEJIOBEKA M UYEJIOBEKA PasyMHOro. YenoBeK HeaHAEpTaJbCKUAN
Kak BHJ JIFOJEH XOJOAHOTO KJMMara. YeloBeK pa3yMHbIM COBPEMEHHOIO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a mpenenamMu Adpuku.
[TaneoreHeTrka M NajgeoreHOMHUKA.



OBOMIONMS COBPEMEHHOTO 4eloBeKa. EcTecTBEeHHBIH OTOOpP B MOMYJSLIMSIX
yenoBeka. MyTanMoHHbBIA Tpouecc W noauMopdusM. [lomyssiioHHBIE BOJHBI,
npeiid reHoB, murpanus U «d(pQGEeKT oCHOBATENS» B MOIMYJSIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckne pacel. I[loHatue o pace. bosblume pacel: eBpomneowaHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUaANIbHASs),  MOHTOJOUAHAs
(a3maTcko-aMepuKaHcKas). BpemMs u myTu paccelieHHs 4YeloBeKa IO IJIaHETe.
EnuHcTBO  dyenoBeueckux — pac. HayuHas  HECOCTOSITENBHOCTH — pacu3Ma.
[IpucnocoOeHHOCTh YeoBeKa K pa3HbIM YCJIOBUSIM OKpY)KarolIeH Ccpeibl.
Bnusnue reorpadguueckoil cpeapl W apeiida reHOB Ha MOPQOJIOTUIO U
(U3HOJIOTHIO YETIOBEKA.

MexaucuuiinHapabpie  MeToabl B (usnueckoil  (OMOIOTHYECKOH)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS ~ AHTPOINOJIOTHS U MAJICOaHTPONOJIOTHS
YeJIOBEYECKUX MOMYJISAIUN. broconuanbHble UCCIEAOBAaHUSA MPUPOIBI YEIOBEKA.
HccnenoBanre KO3BOMIOLMY OMOJIOTMYECKOTO M COLIUAIIBHOTO B YEJIOBEKE.

JleMoHCTpauumn

[Toptpersr: Y. {apBun, JI. JIuku, . . Porunckuii, M. M. I'epacumos.

Tabnuibl u cxembl: «MeTOIbI aHTPOTIOJIOTUNY, «[ 0JJOBHOM MO3I YeJIOBEKaY,
«YenoBekooOpa3ubie 00€3bsiHb», «CKeleT 4YeloBeKa M CKeJeT IIMMIIaH3e»,
«PyIMMEHTBI U aTaBU3MbD», «J{BHKYLIUE CUJIBI AHTPONIOTE€HE3a», « IBOIIOLUOHHOE
JIPEBO  4YEIOBEKa», «ABCTpainonutek», «YenoBek  ymenwlit»y, «YUenoBek
NPSIMOXOAIINIY, «JleHncoBCkui yenoBek» «Heanaepranbubny, « KpoMaHbOHIBDY,
«IIpenku yenoBeka», «ITarbl 3BOJTIOLNH YEJIOBEKay», «Packl ueioBeKay.

OG6opynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TIPeAMETOB MaTepualibHOU
KyJIbTYphl ~TIPENKOB YEJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MUQOJIOTHYECKUMU U OUOJICHCKUMH CIOKETAMHU TPOUCXOXKJICHUS YEJIOBEKa,
dboTorpaduu Hax0I0K UCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET Yell0OBeKa, MOJIEIb
yeperna 4YeJOoBE€Ka M 4eperna IIUMMIIAH3€, MOJIeNIb KHUCTH YEJIOBEKAa U KHUCTHU
HIMMIIaH3€, MOJEIIH TOPCa MPEAKOB YEJIOBEKaA.

JlaGopaTopnasi padora «M3yueHne o0COOEHHOCTEW CTpPOEHHUS CKeJeTa
YeJIOBEKa, CBA3AHHBIX C MPAMOXOKICHUEM.

IIpakTnueckas padora «3yueHre 3KOJIOTMYECKHUX aJIallTalluil YEIOBEKAY.

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

3apoxaeHre U pa3BuTue 3kojorud B Tpyaax A. I'ym6onbara, K. @. Pynbe,
H. A. Cesepuona, J. I'ekkens, A. Tencnu, B. H. Cykauéa. Pa3gensl u 3agaun
sK0J0THH. CBSI3b 3KOJIOTUU C APYTUMH HayKaMHU.



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

3HaYeHUE OKOJIOTMYECKUX 3HAHMM i1  YEJIOBEKa. DKOJIOTHYECKOE
MHPOBO33pPEHNE KAaK OCHOBA CBS3€Hl YENOBEYECTBA C NMpUpoaoi. PopmupoBaHue
HKOJIOTUYECKOM KYJIBTYpPbI U SKOJIOTHYECKON IPaMOTHOCTH HACEIEHUS.

JleMoHCTpanun

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

Tabmuubl 1 cxembl: «Pazgensr sxonorun», «Metoasl skonoruny, «Cxema
MOHUTOPHUHIA OKPYKalOLIEH CPEIbI».

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

Tema 7. Opranu3msl U cpea OOUTAHUS

DKOJIOTHYECKHE (PaKTOpbl U 3aKOHOMEPHOCTH X AeilcTBusA. Knaccudpukanus
HKOJIOTUYECKUX (DAKTOPOB: aOMOTHYECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0ume
3aKOHOMEPHOCTH AEHCTBUSA 3KoJIorHuecKuXx (akrtopos. IIpaBuno munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBl.

Abuotnueckue ¢pakrtopel. CBeT Kak sKonorumdyeckuid (axrtop. JleilcTBue
pPa3HbIX YYAaCTKOB COJIHEYHOTO CHEKTpa Ha OPraHU3Mbl. DKOJIOTMYECKUE TPYMIIbI
pacTeHUN M JKMBOTHBIX II0 OTHOIICHHIO K cCBeTy. CHUTHaJIbHAas poOJIb CBETA.
doTonepruoau3M.

Temmneparypa kak oskonorudyeckuid (axrtop. JleiicTBue TemriepaTypbl Ha
opraHu3Mbl. [IoMKHIIOTEPMHBIE 1 TOMOWOTEPMHBIE OPTaHU3MBL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocth kak skonorumdeckuid ¢aktop. Ilpucrnocobnenus pacTeHuili K
noJIepKaHuIo0 BoJgHOTo OanaHca. Knmaccudukanusi pacTeHHM MO OTHOILEHHUIO K
Boze. [IpucnocoOneHust ®KUBOTHBIX K H3MEHEHUIO BOJHOTO PEKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
riiyOMHHAasT  TOJANOYBEHHAs, BHYTpUOpraHu3MeHHas.  DuU3uKo-xuMUYecKue
0COOEHHOCTH cpell oOuTaHus opraHu3MoB. [IpucrmocoOneHuss OpraHu3MoB K
YKU3HM B pa3HbIX Cpeliax.

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

Kusnennsie Qopmbl opranuzMoB. [loHsiTHe O JKHU3HEHHOW (Qopme.
XKuznennble pOpMBbI pacTEHUN: AepEBbs, KyCTAPHUKU, KYCTAPHUYIKH, MHOTOJIETHHE



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

buotnueckne bakTopsI. Bunpr  OMOTHMYECKMX  B3aUMOJEHCTBHIL:
KOHKYPEHIUSI, XUIIHUYECTBO, CUMONO03 U ero (opmsl. [lapasutusMm, koomneparus,
MyTYyaju3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). Hetpoduueckue
B3aUMOJICUCTBUS  (Tomm4eckue, (Qopudeckue, ¢adbpuueckne). 3HAUYCHUE
OMOTHYECKUX B3aMMOJCUCTBUM JJisI CYIIECTBOBAHUSI OPraHU3MOB B Cpele
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIOYESHUSI.

JdeMoHCcTpauu

Tabmuubl U cxembl: «IDkonorudyeckue @axrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKUE TPYIIIHI JKUBOTHBIX MO OTHOIICHUIO K CBETY», «TemnoKpoBHbIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE >XUBOTHBIE», «DuU3nONOrHUECKUE aaanTaluu
KUBOTHBIX», «Cpenbl OOWTaHHUS OpraHuU3MOB», «bHOJOTHYECKHE PUTMBDY,
«Kuznennole  Qopmbel  pactenmit», «KuzHeHHbIE  (GOPMBI  KUBOTHBIXY,
«IKOCHUCTEMA UPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenun
NUTaHUS), «XulHudecTBoy, «llapasutuzm», «KoukypeHuus», «CumMOnos3y,
«KoMmmeHcanuzmy.

O6opynoBanue: repbdapuu pacTeHUW U >KUBOTHBIX, MPHUCIOCOOJIEHHBIX K
BIIUSHUIO PAa3IUYHBIX OSKOJOTUYECKUX (PAKTOpOB, repdapuu CBETOIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIOOUBBLIC, TCHEIIOOUBHIC U
TEHEBBIHOCJIMBbIE KOMHATHBIC PACTCHUS, repOapuu U KOJUIEKIIMU TEII0JI0OUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, dydena MTUIl U 3Bepeil, repdbapuu
pacTeHul, OTHOCSIMXCA K TUrpoduTaM, kcepoduram, mMe30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJIEKIIMHA KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX cpeaax,
repObapu M KOJUICKIIMM PACTEHUH M JKUBOTHBIX, OOJIAJAOIIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHUSIM YCIOBUM >KU3HM, repOapuu u
KOJUICKIIUU PACTEHHM M >KUBOTHBIX PA3UYHBIX KU3HEHHBIX (POPM, KOJUICKIIUU
YKUBOTHBIX, YUYACTBYIOIIMX B PA3JIMYHBIX OMOTUUYECKUX B3aUMOJICHCTBUSAX.

JlaGopaTopnasi paGora «BpisBIeHHE NPUCTOCOOJIECHUNH OpPraHU3MOB K
BIIMSTHUIO CBETA.

JlaGopaTopnasi paGora «BpisBIeHHE NPUCTOCOOJICHUNH OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlabopaTopnasi pa6ora «AHATOMUYECKHE OCOOCHHOCTH paCTEHUN U3
pPa3HBIX MECT OOUTAHUS.

Tema 8. DKo10rust BUAOB U MOILYJISA UM

OKOJIOTUYECKHE  XapaKTePUCTUKU  TMOIYJISLIHH. [Monynsimua ~ kak
Oounonornyeckas cucrema. Poib HEOTHOPOAHOCTH Cpenbl, PU3NIECKUX OAPbEPOB U
0COOEHHOCTEHW OMOJIOTHH BUIOB B (DOPMUPOBAHUY MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiuid. (OCHOBHBIE TIOKa3aTENW MOMYJIALMU: YUCIEHHOCTh, IUIOTHOCTb,



BO3pDaCTHAasT M IIOJOBAasl CTPYKTypa, POKIAEMOCTb, HIPUPOCT, TEMII POCTAa,
CMEPTHOCTb, MUTPALIUSL.

DkoJsioruyeckas CTpykrypa nonyssiuu. OIeHKa YUCIECHHOCTH TOIMYJISIUHN.
JlnHaMuKa MOMyJAUUA U €€ Perydaiud. bUuoThdeckuil MOTEHIMAT MOMYJISIHH.
MoaenupoBanyue TMHAMHUKHA TONYJISITAK. KpuBbIe pocTa YUCICHHOCTH MOMYJISIIIUH.
KpuBble BbDKMBaHUA. Perymnsius YWUCICHHOCTH TMOMYJAIHA: poJib (PaKTOpPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. DKOJIOTMYECKHUE CTPATETUH BUJOB (T- U
K-cTparerun).

[Tonarre o0 sKoJorMYEeCKON HUIe BHaa. MectooOuTanue. MHoroMepHas
Mozenb 3kosiorndeckon HumM k.M. XartumHcoHa. Pa3Mepbl 3KOIOTMYECKOU
Hu. [loTeHnmanpHast U peanu3oBaHHAs HUIIIH.

Bun kak cucrema nomynsauuid. Apeansl BUIOB. Buabl M HX KU3HEHHBIC
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTU TIOBEJCHUS W MUrpaluid >KUBOTHBIX. buoiormdeckue
WHBa3UM YYKEPOJIHBIX BUJOB.

JleMoHCTpanumn

[Toptper: Ix. . XaTunHCOH.

Tabmuubl U cXembl: «JKOJOTHYECKHUE XapAKTEPUCTUKU MOMYJISLIUNY,
«IIpocTpaHcTBEeHHass  CTpyKTypa  mnomyisiqum», «Bo3pacTHble  NMHUpPaMHJIBI
nonyasinun», «CKOpPOCTh  3acelieHUs TMOBEPXHOCTH  3€MJIM  Pa3IUYHBIMU
opranuzmammn», «Mogeinb 3xonorudeckort Humm k. M. XaTunHconay.

O6opynoBaHue: repoapuu pacTeHUN, KOJIJICKIIUU YKUBOTHBIX.

JlaGopaTtopnasi pabora «lIpucmocoOneHuss ceMsH  pacTeHHUH K
PaCCENICHUIO.

Tema 9. Ikos10rust co00IECTB. IKOJOTHYECKHE CHCTEMBbI.

CooOmiectBa opranu3MoB. buoreHo3 u ero crpykrypa. CBA3UM MEXIY
OpraHu3MaMH B OUOIIEHO3E.

Okocucrema kak otkpbitas cuctema (A. Jkx. Tencnu). dyHKIMOHATBHBIC
OJIOKM OpraHu3MOB B DJKOCHUCTEME: IMPOAYLEHTbI, KOHCYMEHTBI, PEIYIEHTHI.
Tpoduueckne ypoBHu. Tpoduyeckue uenu u cetd. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbl U Wbl B 3kocucTemMax. KpyroBopor BelecTB U MOTOK SHEPTUU
B KOCHUCTEME.

OcHOBHBIE  TIOKa3aTeau  dKocucTeMbl. buomacca u  mpoaykuus.
DKOJIOTHYECKUE TUPaAMU/IbI YK CEN, OMOMAaCChl U SHEPTHUH.

Jlunamuka sxocucmem. Kamacmpoghuueckue nepecmpotuixu. @aykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykieccuu. [lepBuunbie u
BTOPUYHBIE CYKIIECCUM W MX TMPUYUHBL. AHTPOINOIE€HHbIE BO3JCUCTBUS Ha
cykneccuu. KimmmakcHnoe coo0OriectBo. bropaznoobpasue u moiaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.



[IpupoaHbie 3KOCUCTEMBL. JKOCUCMEMbL 03ED U peK. DKocucmembl Mopet u
oxeanos. Ixocucmemvl myHop, 1€co8, cmeneul, nyCcmoltb.

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

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [oponckas
dbnopa u ¢ayna. CuHaHTpomm3alus TOPOACKOW ¢ayHbl. buomornyeckoe u
X035MCTBEHHOE 3HAUCHUE arpPOIKOCUCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
sKkocuctemMax. Ponb kackaonoco 3ggexma u 6udo8-30uhpukamopos (Kirouesvix
61008) 8 yHKYUOHUposanuu skocucmem. IlepeHOC SHEPTUU U BEIIECTB MEXKIY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCIIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3JICHCTBHIMA.

Mexanuzmwi 8030eliCmaus 3GepA3HEHULl PA3HbIX munos Ha
cybOpeaHu3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCHEMHOM YPOBHSX,
OCHOBbl  9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2SEHHO20 — B030€UCMBUSL.
MeTom00THs MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpanumn
[Toptper: A. JIx. Tencnu.
Tabmunpr  u cxembl:  «CrpykTypa  OuoueHO3a»,  «OKOcCHCTEMa

HIMPOKOJUCTBEHHOTO Jecay, «DKOCHCTEMa XBOWHOIO Jecay, « OyHKIHMOHAIbHbIE
IPYIIbl OPTAaHU3MOB B JKOCHUCTEME», «KpyroBOpOT BEIIECTB B 3KOCUCTEME),
«llenun nutanus (macTOMIIHAS, TETPUTHAS)», « DKOJIOTHYECKAsT TUPAMHIA YHCEID,
«IJKonoruyeckas mupamuia OMOMacChly, «IKOJIOTHUECKasi MUpaMua SHEPTUNY,
«O0pazoBanue 6osotay, «IlepBuunas cykueccus», «BoccTaHoBIeHUE jeca Mmocie
noxapa», «IKocucrema 03epay», «ArpoueHos», «KpyroBopoT BEHIECTB U MOTOK
SHEPIruM B arpoiieHo3e», «[Ipumepsl ypOboskocucTeM.

O6opynoBanue: repbapun pacTeHU, KOJUIEKIIMA HACEKOMBIX, Uydelia MTUIl |
3Bepeit, repOdapuu KyJIbTYpHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIEITh
YKOCHUCTEMBI.

IIpakTnueckas padora «/3yduenue u onvucanue ypo03KOCUCTEMBI».

JlaGopaTopnasi pabora «l3ydeHue pazHOOOpa3usi MEJIKUX TMOYBEHHBIX
YICHHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

IKCKYypcHusi «DKCKYpCHUSl B TUIUYHBIN OmoreorieHo3 (B ayOpaBy, Oepe3HsK,
CIbHUK, Ha CYXOJ0JIbHBIN UM TTIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYpcUsi «DKCKYpCHUsl B arpodKoCHCTeMy (Ha Mojie WIM B TEIUIMYHOE
XO034MCTBO)».

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

buochepa — obmemnanerapHas o0osiouka 3eMiM, T/€ CYIIECTBYET WU
CyILECTBOBaJIA KM3Hb. PazBuTHe npejacTaBieHuili o ouochepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepnaackoro o 6uochepe. O6mactu 6mochepsr u e€ coctas. Kupoe
BEIIECTBO OHOchepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH cymiecTBOBaHUs Onocdeprl. OcoOeHHOCTH OMOChepsl Kak
rio0abHOM PKOCcHCTeMBbI. J{MHamuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEIIIECTB U OMOT€OXMMHUYECKUE IUKIIBI (YIiiepoja, a3oTa). PUTMUYHOCTE sIBIEHUMN
B Omocdepe.

3oHanbHOCTh Ouocdepnl. Ilonstne o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYyHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U IIUPOKOJIUCTBEHHBIE Jieca, CTeNH, CAaBaHHBI,
MyCTBIHU, TPOMUYECKHUE JIECa, BRICOKOTOPhs. KilnMar, pacTuTenbHbIN U )KUBOTHBIH
MUp OMOMOB CYIIIH.

CtpykTypa U QYHKIUS )KUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHIIMAJIA U
onocdepHbIX PyHKIUI.

JlemoHcTpanuu

[Toptpetsl: B. U. Bepuanckuii, 9. 3rocc.

Tabmuuel u cxembl: «['eocdhepnsl 3emim», «KpyroBopoT azora B MPUPOIE,
«KpyroBopoT yriepoga B mpupone», «KpyroBopoT kuciaopojga B TPHUPOJEL»,
«KpyroBopoT Boabl B mpupoae», «OcHOBHble OMOMBI cymmn», «Kimmarnueckue
nosica 3emnn», «TyHapay», «Taliray, «Cmemannsiii jgec», «LIupokoancTBEHHBIM
necy, «Crenby, «CaBanHay, «IlycTbiHgy, « Tponndeckuii Jiecy.

O6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnnoBek u OKpy:xa0OIaf cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYMUHBL. Bo3geicTBHe YeloBEKa Ha
ouochepy. 3arpszHeHue BO3AyIIHOW cpenabl. OxpaHa Bo3gyxa. 3arps3HEHHE
BOJHOM cpeabl. OxpanHa BOAHBIX pecypcoB. Pazpymienne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiuMara.

AHTpOIIOTEHHOE BO3JICMCTBHE HA PACTUTENBHBIA U KUBOTHBIM MUp. OxpaHa
pPaCTUTENLHOTO W >KUBOTHOTO Mupa. OCHOBHBIE MPUHIUIBI OXPAHBI MPHUPOIBI.
Kpacasie xHuru. Oco0o oxpansemblie npupoansie Ttepputopun (OOIIT).
Bboranuyeckue caibl ¥ 300J10TUYECKUE TTAPKHU.

OCHOBHBIC TPHUHIUIIBI YCTOMYMBOTO PA3BUTHSI UEJOBEUECTBA W TMPUPOJIBI.
PanvonanbHOE  MPUPOJIONOJIB30BAHUE M COXpaHEHHWE  OMOJOTHYECKOTO
pasHooOpasust 3emin. OOmMe 3aKOHOMEPHOCTH TJI00ABHBIX SKOJOTHYSCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €T0 BEPOATHBIE TIOCIIEICTBUA.

Pa3Butre METOJIOB MOHUTOPUHTA PA3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uUcCcre008aHus nepexooa K pecypcocbepezaioujei u
KOHKYPEHmMOCnocoOHotl anepeemuke. buonozuueckoe pasnoobpasue u buopecypcawi.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CmMyn K
uHgopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U 3IKocucmem. OcCHOBbL



aKopeadburumayuy dKocucmem U cnocobos 0O0pbOLL ¢ OUONOBPEHCOCHUAMU.
Pexoncmpykyus mopckux u HazemHvix 3KOCUCEM.

JleMoHCTpanun

Tabmuubl w  cxembl:  «3arpsisHeHHEe  atMocepb»,  «3arpsi3HEHHE
ruapocdepbl», «3arpsizHeHue 1MouBb», «llapHukoBbit  3dhdext», «Ocobo
OXpaHseMbI€ MPUPOTHBIE TEPPUTOPUN», «MOJEIN YIPABIIEMOTO MUPAY.
O6opynoBanue: ¢oTorpaduu OXpaHSIEMBIX PACTCHUM W >KUBOTHBIX KpacHoit
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BUOJIOTYU HA YPOBHE CPEJHEI'O OBIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnmuBaeT TpeOOBaHUS K PE3yJIbTaTaM OCBOCHHUS
OOyYalOIIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsl: JUYHOCTHBIE,
METANpPEIMETHBIE U MIPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPAMMBI IO OHOJIOTHH
BBIJICJICHBI CIIEAYIONIME COCTABISIONINE: OCO3HAHKWE OOYYaIOIMMUCA POCCHUUCKOM
IPaKIaHCKON UJIEHTUHYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOONpEACNCHUIO, Haluuyue Mmomusayuu K OOYYEHUIO  OHOJIOTUH,
yeneHanpasienHoe pazsumue BHYTPEHHUX YOEXKIECHUW JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPAAMIMN pPa3BUTUS OUOJOTHYECKOIO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb 00YUYAIOIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH I[I€HHOCTHO-CMBICIIOBBIMA ~YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJOTUYECKOTO  00pa3oOBaHUs, Haluyue NpagoCO3HAHUS  DIKOJIOTHUUECKOU
KYJBTYPbI, CHOCOOHOCMU CMA8UmMb eI U CTPOUTH KU3HEHHBIE TUTAHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MTPOTPAMMBI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIHUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHM C
TPAAULMOHHBIMUA POCCUICKUMU COLMOKYJIBTYPHBIMU, HCTOPUUECKUMU U TyXOBHO-
HPABCTBCHHBIMU IIEHHOCTSIMU, TMPUHATHIMUA B OOIIECTBE IMpaBUJIAMU U HOPMaMU
MOBEJICHUSI W CHOCOOCTBYIOT MpOIlecCaM CaMOIIO3HAHUS, CAaMOBOCIUTAHUS U
CaMOpa3BUTHUsSA, PAa3BUTHS BHYTPEHHEH TMO3UIMU JIMYHOCTH, MMATPUOTU3MA U
YBaXKEHUS K 3aKOHY U MPABOIOPSAIKY, YEJIOBEKY TPyJa U CTaplIeMy MOKOJECHHIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHONIICHUS K KYyJbTYPHOMY HACIEIUI0 U
TpaJULMsIM MHOTOHAIMOHAIIBHOTO Hapoaa Poccuiickoir denepaiuu, npupoae u
OKpYKarolIen cpeie.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus
JOJDKHBI OTPakaTh TOTOBHOCTH M CITOCOOHOCTH OOYYAIOIINXCSI PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMW, TO3WTHUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA JAEATEIBHOCTA B MPOILIECCE peau3alMi OCHOBHBIX HANpaBICHUUN
BOCIIUTATEIBHOUN ESITENLHOCTH, B TOM YHCIIE B YACTH:

1) rpaxaaHCcKOro BOCIMTAHUS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YYaIOIIEeTOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YWJICHA POCCUICKOI0 OOIIECTBA;

OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB U OOS3aHHOCTEH, YBa)KCHHE
3aKOHA M MPaBOMNOPSIAKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTA IMPU CO3JIaHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

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

YMEHUE yYUTHIBATH B CBOMX JEUCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICUCTBUS JTIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAJIbHBIM MTOJIOKEHHEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOILIECCE COBMECTHOI'O BBIIIOJHEHUS
y4eOHbIX, TO3HABaTEIbHBIX M UCCJENOBATENbCKUX 3a7a4, YBAKUTEIHbHOTO
OTHOILIEHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OHOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTApHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaX JaHCKOH WJICHTUYHOCTH,
NaTpuOTU3Ma, YBaXKEHUS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
PonuHoy, ropmoctm 3a CBOM Kpal, CBOK PoaumHy, CBOM SI3BIK U KYJBTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILICHHE K MPUPOJIHOMY HACIEAUIO U MAMSATHUKAM HPHUPOIBI,
JTOCTUXeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJIEHUE U
pa3BuTHE OWOJIOTHMH, TOHMMAaHHUS 3HAYEHWUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B )KU3HU YEJTOBEKA U COBPEMEHHOTO OOIIECTBA;

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

3) 1IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUICKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUECHTHUPYACH HA MOPATHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MMOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJUTEIISIM, CO3/IaHUIO0 CEMbU HAa OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LIEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaauuusMu HaposioB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs ICTETUKY ObITA, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIICHUI;

MOHMMAHUE SMOIMOHATBHOTO BO3ICHCTBHUS )KMBOM IPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBJISITH KAYECTBA TBOPUECKOW JTUYHOCTH;

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

NOHMMAaHUE U peaju3alus 3J0pOBOTO W 0e30MacHOro o0pasza KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUTMEHWYECKHX TMpPaBWJI U HOPM,
cOamaHCHUpPOBAHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas Quandeckas
aKTUBHOCTH), OEpEkKHOTr0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOLICHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3/10POBBIO;

MOHMMAHUE LEHHOCTH MPAaBUJI HWHIWBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYallUsAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

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

6) Tpy10BOI0 BOCIIMTAHMSI:

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

TOTOBHOCTh K AaKTHUBHOH JESITEIBHOCTU TEXHOJOTUYECKOH M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO JIESITEIBHOCTB;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHoHATbHON JEesTENIbHOCTH, YMEHUE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHHI0O W C€aMOOOpa30BaHMIO Ha
MPOTSIKEHUU BCEU KU3HU;

7) 3K0JIOTMYECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKU LEJIECO00pa3HOEe OTHOIIEHHE K MPUPOJE KaK HCTOUHHKY
YKU3HU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLEHKM MX BO3MOXHBIX IIOCHEACTBUI A
OKPYKaIOUIEH CPEeIbl;

OCO3HaHHE TJI00aTBHOrO XapakTepa 3KOJIOTMUECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HW3YYCHUU OHOJIOTHH
3HaHWS W YMEHMsS MpU pEIICHUH NpoOJieM, CBSA3AHHBIX C pPalMOHAIbHBIM
MPUPOJIOTNIONIB30BaHUEM  (COOJIOICHUE  MpaBWI  TOBEJICHHUS B TPUPOJE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B HOKOCHUCTEMAX, OXpPAaHY BHUJIOB,
AKOCHUCTEM, OrOochephl);

AKTUBHOE  HEINPUATHE JEUCTBUM, NPUHOCAIIMX BpEeHd  OKPYXKaroLIEH
OPUPOJIHON cpezie, YMEHHE MPOTHO3UPOBATH HEOJIATOMPHUITHBIE IKOJIOTUYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;



HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYPHI,
OIbITa NEeATENbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MIPAKTUKE, TOTOBHOCTH K YYACTHIO B IPAKTHUUECKOMN JIEITENBHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JUajore
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM W YMTATEIBCKOW KYJbTYpPbl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

MOHMMaHUe cherudUuKd OHOJIOTMM KaK HAayKH, OCO3HaHUs €& poiu B
bopMHUpPOBaHUN PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyKaroleM MHpPE KaK O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOIIecTBa, B IMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEHM M pEIICHUH HpodsieM
COXpaHEHUS IPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU JIsi COBPEMEHHOM ITMBHIIM3AIIUU:
oOecrieyeHus: HOBOI'O YpPOBHS PAa3BUTHSA MEAMIMHBI, CO3/aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelIaTh PECypCHbIE  MPOOJEMBI  Pa3BUTHS
YEJI0BEUYECTBA, MMOMCKA MyTEe BBIXOAA U3 II00ATBHBIX HKOJOTHYECKUX MPOOJIeM U
oOecrieyeHusi Mmepexoja K  YCTOMUYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYE€HWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIINIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAYyYHOH TI'paMOTHOCTH, Kak
COCTAaBHOM YacTH (PYHKIIMOHAJILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMoit
IPU U3y4YEeHUU OUOJIOTHH;

MOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HAyKax, CIOCOOHOCTH HCIIOJNIb30BaTh IMOJy4aeMble 3HAHUS [JIs aHalu3a u
OOBSCHEHHUS SIBIICHUN OKPYXKAIOLIEro MUpPA U MPOUCXOASANIMX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOYEHHMS Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIIUXCS JAHHBIX C [IEJIbIO MOTYYEHHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
pelieHus Tpo0sIeM B peaabHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHHWE LIEHHOCTU HAYYHOW JeATEIbHOCTH, TOTOBHOCTH OCYILECTBIISAThH
MPOEKTHYIO U UCCIIEA0BATENBCKYIO IESITEIbHOCTh NHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUI0 U
caM000pa30BaHNI0, K aKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHWUW MO OWOJIOTHH B
COOTBETCTBUHM C KU3HEHHBIMH MOTPEOHOCTIMHU.



METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yIbTaThl OCBOCHMS Y4eOHOTO mpeaMeTa «buosorus»
BKJIIOYAIOT: 3HAYUMble JIsI (OPMHUPOBAHHMS MHUPOBO33PCHHS OOyJarONTUXCS
MEXIMCIUIUTMHAPHBIE (MEXIPEIMETHBIC) OOIeHayYHbIC MOHATHUS, OTpakarollre
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHeONU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEILIECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CHUCTEeMa, HayYHbIH (paKT, MPUHIIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPH,
HcclieJoOBaHUE,  HAOJIOJICHHE, M3MEpPEHHE, JOKCIEPUMEHT W  JApYyrue);
YHUBEpCAIbHBIC Yy4YeOHBIC HeWCTBHS (TIO3HABATENbHBIE, KOMMYHUKATUBHBIC,

PETYJISTUBHBIE), o0ecreynBaroIne dbopmupoBaHue (YyHKIHOHATBHOM
rPAMOTHOCTH W  COLUMAJIBHOM KOMIETEHUMH OOYYalolUXCs; CIIOCOOHOCTh
oOyuaronmxcs UCIIOJIb30BAaTh OCBOCHHBIE MEXIUCLUIUIMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMS W  YHUBEpCAJIbHblE ydyeOHbIE JIEHCTBUS B
ITO3HABATEIIbHON U COLMAIIBHON MTPAKTHKE.

B pesynbrare wu3ydeHus OHOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEro
oOpazoBaHust y oOyuwatouierocss OyayT cQOpMUpPOBaHbl I103HABATEJIbHBIC
YHHUBEpCaJbHbIEe yueOHbIE AEMCTBYS, KOMMYHUKAaTUBHbIE YHUBEPCAIbHBIE yUeOHbIE
NEHCTBUS, pPEryJISTUBHBIC YHUBEpCAlbHbIE Y4YeOHbIE JIEHCTBUS, COBMECTHAas
NEeSATEIbHOCTbD.

MeTtanpenMeTHbIe PE3yJbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIEero
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEpPCaJIbHBIMH y4eOHBIMHU MO3HABATEIbHBIMH
AeCTBUSIMM:

1) 6a3oBble JJorMYecKHue JAeiicTBUA:

CaMOCTOATENbHO  (QOPMYyJIHMpPOBAaTH U aKTyaJlU3UpOBATH  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHHWHM 3HAHWW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananu3a, cuHTE3a, CpaBHEHUS, KiacCudUKauu, 0000IIEHUS ), PACKPBIBATh CMBICI
OMOJOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIMBAThH
CBSI3U C IPYTUMH MOHATUSAMH);

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

UCITOJIb30BaTh OMOJIOTUYECKUE MOHATHUS ISl OObsICHEHUS (DAKTOB U SIBJICHHIM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKHE PACCYXICHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYHS] B PAacCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

IPUMEHATH CXEMHO-MO/IEJIbHBIE cpeacTBa AN IPENCTaBJICHMS
CYLIECTBEHHBIX CBSA3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOIMUYECKHX OOBEKTax, a



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

pa3palaTeiBaTh IUIaH PEIICHHUS MPOOJIEMBbI C YYETOM aHaIu3a UMEIOIIUXCS
MaTepUaIbHbIX U HEMATepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESITENILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU TIOCIIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBATh M  BBINOJNHATH pabOTy B  YCIOBHUAX  pPEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJEHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIJICHUE NIPU PELIEHUH KU3HEHHBIX IIPOOJIEM.

2) 0a30BBIE HCCJIEA0BATEIbCKHE AeliCTBHSA:

BJIAJI€Th HABBIKAMH y4E€OHO-HCCIE0BATENBCKON U MMPOEKTHOM JESITENbHOCTH,
HaBBIKAMHM  pa3peuieHus MpoOsieM, CHOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB pPELICHUsI MPAKTUYECKUX 3314, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B MO3HAHUS;

UCIIOJIB30BaTh PA3JIMYHbIE BUIBl JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HaHWs, €ro WHTEPIpETaluH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YUEeOHBIX
CUTYaIUsX, B TOM YHUCIIC TP CO3JaHUH YI€OHBIX M COI[MAIBHBIX MTPOEKTOB;

(GopMHUpPOBAaTh HAYYHBIM TUI MBILIUICHUS, BIAJE€Th HAYYHONH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATHSIMH U METOJIaMU;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30oBaTEIbHOU
JESITEIbHOCTH U JKU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH NPUUYMHHO-CIICACTBEHHbIE CBSI3M W aKTyaJM3UpOBaTh 3ajaauy,
BBIIBUTaTh TUIOTE3Y €€ pEeLIeHMs, HaXOAWTh apryMEHThl i J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUHU PELICHHUS;

aHANM3UpOBaTh TIOJIyYEHHbIE B XOJE PpEIICHHUsS 3aJayd  pe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh WX IOCTOBEPHOCTH, MPOTHO3UPOBATHh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYUIECTBJISTh LEJIECHANPABICHHBIA MMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHAIBHYIO CPEy;

YMETh TMEPEHOCUTh 3HAHWS B TMO3HABATEIbHYIO W MPAKTHYECKYIO OOJIACTH
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE WU, TpeJiaraTh OPUTHHANBHBIC TOIXOABl M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHSI.

3) pab6ora ¢ ungopmanmeii:

OpPUEHTHPOBATHCS B PA3IUYHBIX HCTOYHHUKAX MH(OpMAIMK (TeKCTe y4eOHOTO
nocoOusi, HAy4YHO-IIOMYJISIPHOM JUTeparype, OHOJOTHYECKUX CIIOBapsiAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHAJIM3UPOBATh



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM TIPEACTABICHHS, KPUTUUECKH OIICHUBATH
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

bOopMyIMpPOBATh 3aNPOCHl U MPUMEHATH PA3THYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BBITIOJHEHUST yUeOHBIX
3ajay;

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

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHHUS
ouosiornyeckor nHGopmaruu (CXembl, rpaduKy, TdarpaMMBbl, TaOJIHIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYYHBIA S3BIK B KayecTBE CpeACTBA Npu paboTe ¢
Ovonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh M NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMH  paclo3HAaBaHWS W 3aIUTHl  WH(OpMaIuy,
nH(OPMAIMOHHON 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMU KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o01ienue:

OCYIICCTBJIATH KOMMYHHUKAIIMH BO BceX cepax KM3HU, aKTUBHO y4aCcTBOBATH
B JMAQJIOTE€ WM JIMCKYCCHUU TIO CYIIECTBY OOCYXJaaemMoil TeMbl (YMEHHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH MO3UIIUNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HEBEepOAJbHBIE CpEJCTBA OOIICHHS, MOHUMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IUYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBHSI, TIOHUMATh
HaMEPEHUS JIPYTUX JIIOJIEH, MPOSBIIATh YBAKUTEIHLHOE OTHOIICHUE K COOSCETHUKY
U B KOPPEKTHOU GopMe HhopMyIupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3PEHUS C HMCIOJb30BaHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMecCTHas J1esiTeJIbHOCTD:

MMOHUMATh M HCIIOJL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboThI IpU pelIeHUU OUOIOTHUYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1a4H;

BBIOMpPATh TEMATHUKy W METOJbl COBMECTHBIX JEUCTBHHN C y4&€TOM OOIIUX
WHTEPECOB M BO3MOKHOCTEHN Ka)KIOro YjieHa KOJUIEKTHBA,;



IIPUHAMATh LI  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ IOCTHKEHHUIO: COCTABIISITH IUIAH JCUCTBHUM,
pacnpenensaTb poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KauyeCTBO CBOErO BKJIAJa M KaXKJIOIO YyYaCTHHKAa KOMaHIbl B
OOIIMIA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

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

OCYULIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYalLUsIX, IPOSBISATH TBOPUECTBO U BOOOPAXKEHHE, ObITh HMHUIIMATUBHBIM.

OBJ1aieHNe YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUSIMM:

1) camoopranuszanms:

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

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JACHCTBHSX M MOCTYIIKax IO OTHOLICHHIO K JKMBOM IPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAOIIUX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATECIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4l B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTABJISITH IUJIaH pEIICHHS NpoOsiieMbl €  YYETOM
UMEIOITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HaHHBIM BBIOOP, apryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pEIICHHE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

c1oco0CTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO HIMPOKOM JpyAHULIMU B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJBTYPHBII YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CUTYyalllsIM, BHOCUTb KOPPEKTUBBI B JIESTEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEIAM;

BJIAJE€Th HABBIKAMM  IO3HABATENbHON  peduieKCMH KaK  OCO3HAHMS
COBEpIIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB M
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peQuieKCHM AJisi OLCHKU CUTyalllH, BhIOOpa
BEPHOI'O PELLICHHS;

YMETb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA M0 MX
CHU)KCHMUIO;



OPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAINU3E pe3yJIbTaTOB
NEeSATEIbHOCTH;

3) npuHATHE Ce0HA M APYTUX:

IPUHUMATH ce0sl, TOHUMAs CBOM HEIOCTATKH U JOCTOMHCTBA,

OPUHUMATh MOTHUBBI W apryMEHThl JPYIMX IpU aHaJu3€ pe3yJIbTaToB
NEeSATEIbHOCTH;

IPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHbIE pe3yabTaThl OCBOCHUSI COJIEpXKAHUS Y4eOHOro TmpeameTa
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPHUEHTHUPOBaHbI Ha oOecledYeHue
npobuapHOro  o0yueHus — oOydaronuxcss — Owojmormu. OHH  BKJIIOYAIOT:
cneruuyeckue s OMOJIOTMHA HaYyYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHUCTBUH 11O
OCBOCHUIO, UHTEPIIPETAINU U MPEeOOPa30BAHUIO 3HAHUM, BUIBI JESITEIHLHOCTH IO
MOJTYYEHUIO HOBBIX 3HAHUW W UX MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX, a TAKXKE B
pealbHbIX XU3HEHHBIX cuTyauusx. l[IpenmeTHbie pe3ynbTaThl MPEACTABICHBI MO
roJiaM U3y4eHHUsl.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS ydueOHOro mpeameta «buonorus» B 10
KJlacce MO KHBI OTPaXaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U POJIM OHOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHWU €CTECTBEHHO-HAyYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB TPHUPOABI U  pEHIeHUH TpoOJieM  palMoOHAIBLHOTO
MPUPOJIOTNIOIB30BaHUS, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
Onooruy;

BJIAJCHUE CHUCTEMOW OHOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAONIe OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYJSIUs, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUUBOCTh, POCT U Pa3BUTHE), OUMOJOTUUECKUE TEOPUU
(xnetounast Teopus T. [lIBanna, M. IlIneiinena, P. BupxoBa, XxpomocoMHas Teopust
HacnencteeHHocTn T. Moprana), yuenuss (H. WM. BaBumoBa — o0 1meHTpax
MHOTOOOpa3usi ¥  TPOUCXOXKICHUS  KyJbTYPHBIX  pacTeHWi),  3aKOHBI
(emnHOOOpa3wsi MOTOMKOB TIEPBOTO TMOKOJEHUS, PACIICIUICHUS, YHCTOTHI TaMer,
HE3aBUCUMOTO HacienoBanus [. MeHngens, TOMOJIOTUYECKUX PSAIOB B
HACJIEICTBEHHOM U3MEHYMBOCTH H. n. Basunosa), IIPUHIIATIBI
(KOMILIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMHU METOJIaMH HAy4YHOTO MO3HAHUS, HCIOJIb3YEMbIX B
OMOJIOTMYECKUX HCCIEJOBAHUSIX JKUBBIX OOBEKTOB (OMUCAHUE, HW3MEpPEHUE,
HaOJII0/ICHHE, SKCIIEPUMEHT);



YMEHHE BBIACIATH CYLUIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
IYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OakTepuit, rpuOOB, pacTEHUH, JKUBOTHBIX U YEJIOBEKa, CTPOCHHUSI OPTaHOB M CUCTEM
OpPraHOB pAaCTEHUl, JXUBOTHBIX, YEJIOBEKAa, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOLIUX B OpraHU3Max PACTEHUH, KUBOTHBIX U YEJIOBEKAa, OMOJIOTMUECKUX
MPOIIECCOB: 0OMEHA BeUIeCTB (METab0IM3M), MPEBPAILLCHUSI SHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepOoTPOPHOro TUIIOB MUTAHUS, (OTOCHHTE3a U XEMOCUHTE3A,
MUTO3a, M€H03a, raMeTorenes3a, SMOpHUOreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHA,
Pa3MHOXKEHHUS,  WHJIMBHUIYaJBbHOTO  Pa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEHCTBHSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3U MEXIY OPraHOMJAMHU KIETKH M UX
(GYHKIUSAMHU, CTPOCHHMEM KJIETOK pAa3HBIX TKaHEH M WX (QYHKIUAMH, MEXITY
OpraHaMd U CHCTEMaMU OpraHOB Yy pPAacTEHM, >KMBOTHBIX M 4YEJIOBEKa U UX
(GYHKIUSAMHU, MEXAY CHCTEMaMH OPraHoB U HMX (QYHKIHMSAMH, MEXIy STanamu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IMKJIA U )KU3HEHHBIX IIMKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHS, T€HOTHUIOM U (EHOTHIIOM, (DEHOTUIIOM H
(dbakTopamMu cpebl OOUTaHUS;

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

YMEHHE WCIOJb30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMaTUYEeCKUX TPy,

yYMEHHE peniaTb OMOJIOTUYECKUE 33]Ja4H, BBISBISATH NPUUMHHO-CIIEICTBEHHbIE
CBSI3U MEXAY UCCIIEyeMbIMU OMOJIOTMYECKUMHU MTPOLIECCAaMU U SIBJICHUSIMU, J€1aTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHUE BBINOJIHATh JITA0OPAaTOPHBIE M MPaKTUYECKHUe padoThl, COOMHOIATH
npaBuiia npu padboTe ¢ ydeOHbIM 1 J1ab0paTOPHBIM 000PYI0BAHHUEM;

YMEHHME BBIIBUraThb TUIOTE3bl, MPOBEPATh HX SKCIEPUMEHTAIBHBIMU
cpeacTBamMu, (GOpMyIupys Ledb HCCIEIOBAHMS, aHaJIN3UPOBATH IMOJYYCHHBIC
PE3YNIbTaThI U JCNaTh BBIBOJIBL;

YMEHHE Yy4acTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIoruw,
HKOJIOTUM U MEIUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJIbHBIX HAayYHbIX OOILECTB, U
nyOJIMYHO  TPEACTaBIATH  MOJYYEHHBbIE  pe3ylbTaThl Ha  YYEHHMYECKHX
KOH(epeHUusX;

YMEHHE OIICHWBATh JTHYECKHUE AacCIEeKThl COBPEMEHHBIX HCCIICIOBAaHUI B
obmactu  Ouosormd ¥ MEAMIMHBI  (KJIOHMPOBaHHME,  HMCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HANpPaBIEHHOE W3MEHEHHWE T€HOMa U CO3JaHHE TPAHCTCHHBIX
OpraHU3MOB);



YMEHHE OCYIIECTBISATh OCO3HAaHHBIM BBIOOp Oymyiieil mpodeccuoHambHON
JESITEIbHOCTH B 00JIaCTH OMOJIOTUH, MEAMIIUHBI, OMOTEXHOJOTHH, BETEpUHAPUH,
CEJIbCKOTO XO34KCTBA, MUIEBON MPOMBINIIICHHOCTH, YIIyOIsITh MO3HABATEIIbHBIHI
WHTEpEC, HAMIPaBJICHHBIM HA OCO3HAHHBIA BBIOOP COOTBETCTBYIOIIEH npodeccuu u
NPOJOJDKEHHE OMOJOrHYecKoro oOpa3oBaHMs B OpraHu3alUsaX CpeaHEro
po(heCCHOHATTEHOTO U BHICIIETO 00pa30BaHUAI.

[IpenMeTHbIE pe3yiabTaThl OCBOEHUS yueOHOro mpeameta «buonorus» B 11
Klacce NOJIKHBI OTPaKAaTh:

cOPMHPOBAHHOCTh 3HAHUW O MECT€ W POJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTHHBl MHpa, B TO3HAHWW 3aKOHOB MPUPOJBI M PEIICHUH SKOJIOTHUECKUX
npoOJeM 4YeloBEeuecTBa, a TakKKe€ B PEUIEHMH BOIPOCOB PALMOHAIBLHOTO
IPUPOJIONIOIB30BaHUS, U B (HOPMHUPOBAHUM LIEHHOCTHOT'O OTHOLIEHMS K MPUPOJE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUICKUX M 3apyOekKHBIX yUEHBIX-OMOJIOrOB B
pa3BUTHE OMOJIOTHH;

YMEHUE BIAJETh CUCTEMOM OHMOJOTMYECKHX 3HAaHUW, KOTOpas BKIIOYAET
ONpENENCHUs] M IOHMMAHHWE CYIIHOCTM OCHOBOIIOJIATAIOIMIUX OHOJIOTHYECKUX
TEPMUHOB M TMOHATHM (BHI, IKOCHUCTeMa, Ouocdepa), OMOIOTrHYECKHUE TEOPUU
(aBomonionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs SBOJIOLMH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsx U HamnpasieHusx 3Boitouun, B.M. Bepuaackoro — o
ouocdepe), 3akoHbl (reHerudeckoro paBHoBecust [[x. Xapau u B. BaitnOepra,
3apoabiieBoro cxojacrea K. M. bopa), npaBuna (munumyma . Jlubuxa,
HKOJIOTHYECKON MHpaMUJIbl dHEpruM), rumnoressl (rumoresa «mupa PHK» V.
['un6epra);

YMEHHE  BJaJE€Th  OCHOBHBIMH  METOJAAMH  HAyYHOTO  TO3HAHWS,
UCTIOJIb3YEMBIMU B OMOJIOTHYECKUX MCCIIEIOBAHUSIX KUBBIX 00BEKTOB M SKOCHCTEM
(omucanue, u3MepeHue, HaONIOJICHHE, JKCIIEPUMEHT), CIOCOO0aMH BBISIBJICHHUS U
OIICHKH aHTPOIIOT€HHBIX U3MEHEHU B IPUPO/IE;

YMEHUE BBIIEHATh CYIIECTBEHHbIE NPHU3HAKH: BHJIOB, OHOT€OLEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIONIIETO, JBUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOT'O ot0opa, aJITONaTPUYECKOIro u CUMITaTPUYECKOTO
BUI000pA30BaHUS, BIUSHUS ABWKYITUX CHJI SBOJIONUY HA T€HO(OH T TIOMYJISIUH,
IPUCIIOCOOJICHHOCTH OPTaHMW3MOB K Cpefie OOWTaHUs, YepeIOBaHUS HANPABICHUIN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTaHABJIMBAaTh B3aMMOCBA3M MEXAY MPOIECCaMU HBOJIOLUH,
JBIDKYIIIAMH CHJIAaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMHU PA3JIMYHBIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISBJIISITH  OTJIMYWTEIBHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIOCOOJICHHOCTh BHUJIOB K cpefie oOUTaHMs, a0MOTHYECKUX U OMOTUYECKHUX



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

YMEHUE WCIOJIb30BaTh COOTBETCTBYIOIINE apPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHUMBOJIMKY JIJIs JOKa3aTeIhCTBAa POJCTBA OPraHMW3MOB Pa3HbIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTAHUS, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAaHCHHS MHOTo00pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHMSI IIPUPOJIBI M UETIOBEUYECTBA;

yMEHHUE peliaTh OMOJIOTUYECKUE 3aa4d, BBISABISITh TPUUUHHO-CIIEICTBEHHbBIC
CBSI3U MEXKJy UCCIIETYEMbIMU OMOJOTUYECKUMHU MPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJIHATh JIA0OPAaTOPHBIE M MIPaKTUYECKUE padOThl, COOMHOIATH
npaBuiia pu padboTe ¢ y4eOHBIM U JIa0OpaATOPHBIM 000PYI0BAHUEM;

YMEHHUE BBIJIBUTATh THUIOTE3bI, TMPOBEPITh HUX OSKCIEPUMEHTAILHBIMU
cpencrBamu, GOpMyYIHpYs I1eJb HCCIEIOBAaHUS, aHAJTU3UPOBATH IOIYUYCHHBIC
PE3yNbTATHI U ICNIaTh BEIBOBL;

YMEHHUE Yy4YacTBOBaTh B y4€OHO-MCCIIEIOBATEIILCKOM paboTe Mo OuoJioruw,
OKOJIOTUU W MEIWIIMHE, MPOBOJAMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOJUYHO  TPEACTaBIATH  MOJYYCHHBbIE  pe3yJbTaThl Ha  YYEHHYECKHUX
KOH(epeHIusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNUHN JKU3HU, YEITOBEKA
U YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUAX M CIOCO0axX MpeIOoTBpaICHUS
ri100aapHbIX M3MEHEHUH B Onocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiell mpodecCHoHATbHON
JESATEILHOCTH B 00JIaCTU OMOJIOTUH, SKOJIOTUH, TTPUPOIOTIOIH30BaHUS, MEIUIINHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MPOMBITIUICHHOCTH, YTIYyOJIATh TI03HABATEILHBI WMHTEpPEC, HAIMpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  Tpodeccurt U MPOJODKEHHE
OMOJOTUYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEIHETO MPO(PECCHOHATBHOTO U
BBICIIIETO 00pa3oBaHUs.



TEMATHYECKOE IINTAHUPOBAHHUE

KJICTKE

10 KJIACC
DJIeKTPOHHbIE
Ne HaumeHnoBaHue pa3ieiioB (uudposbie)
/I ¥ TeM NPOrpamMmsl Konu4yecTBo yacoB  oOpa3oBaTeIbHbIE
pecypcsl
KoHnTpoJbHbie
Bcero
padoThI
1 buonorus kak Hayka 1
2 JKuBBIE CHCTEMBI U MX U3y4YEHUE 2
3 buonorus knerku 2
4 XuUMHUUYECKast OpraHu3alus KICTKU 10 1
5 Crpoenuie u GyHKLIUU KIETKU 8
6 OOMeH BellecTB U MpeBpalleHue SHEPTUH B 9 1

IIpakTHYeckue
padoThI

0.5

bubnunoreka LIOK
https://lesson.academy-
content.myschool.edu.ru/06/10
bubnunoreka LIOK
https://lesson.academy-
content.myschool.edu.ru/06/10

bu6nunorexa LIOK
https://lesson.academy-
content.myschool.edu.ru/06/10
bu6nmorexa LIOK
https://lesson.academy-
content.myschool.edu.ru/06/10
bubnunorexa LIOK
https://lesson.academy-
content.myschool.edu.ru/06/10
but6mmorekxa [IOK
https://lesson.academy-

content.myschool.edu.ru/06/10




10

11

12

13

14

15

16

HacnencrBennas nadopmanus u peanu3ans
€€ B KJIIETKE

JKU3HEHHEBIN UK KIETKA

Ctpoenue u GyHKIIHH OpraHU3MOB

Pazmuoxxenue u Pa3sBUTHUEC OPraHu3MOB

I'eneruka — HayKa O HaCJICACTBCHHOCTHU U
HN3MCHYMUBOCTHU OPTaHN3MOB

3aKOHOMepHOCTI/I HaCJICACTBCHHOCTHU

BaKOHOMepHOCTI/I HU3MCHYHUBOCTHU

I'eneTuka uenoBeka

Cenexkuusi OpraHn3MoB

BuoTtexHonorus u CHHTETUYECKass OUOIOTHS

17

10

0.5

1.5

1.5

0.5

0.5

bu6nmoreka [IOK
https://lesson.academy-
content.myschool.edu.ru/06/10

bub6nmoreka [IOK
https://lesson.academy-
content.myschool.edu.ru/06/10
bubnunorexa LIOK
https://lesson.academy-
content.myschool.edu.ru/06/10
bubnunoreka LIOK
https://lesson.academy-
content.myschool.edu.ru/06/10
bubnunoreka LIOK
https://lesson.academy-
content.myschool.edu.ru/06/10
bu6nunorexa LIOK
https://lesson.academy-
content.myschool.edu.ru/06/10
bu6nmorexa LIOK
https://lesson.academy-
content.myschool.edu.ru/06/10
but6mmorekxa [IOK
https://lesson.academy-
content.myschool.edu.ru/06/10
but6mmorekxa [IOK
https://lesson.academy-
content.myschool.edu.ru/06/10

bubnunorexa LIOK




17 [ToBTOpenue Cenekiusi OpraHu3MOB.

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102

13

https://lesson.academy-
content.myschool.edu.ru/06/10
bu6nmoreka [IOK
https://lesson.academy-
content.myschool.edu.ru/06/10




Ne i/

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

3apoxaeHUE U Pa3BUTHE IBOTIOIMOHHBIX
MIPEJICTaBICHUI B OMOJIOTHHU

MuxkposBontonus 1 €€ pe3yJIbTaThl

Maxkpo3BotoLMs U €€ Pe3ynbTaThl

[IporcxokaeHHE U Pa3BUTHUE JKU3HH Ha
3emie

[IpoucxoxneHue yemoBeka —
aHTPOIIOTEHE3

OKoJorus — Hayka o
B3alMOOTHOLIEHUSIX OPTraHU3MOB U
HaJOpPTaHU3MEHHBIX CUCTEM C
OKpYy>Karollen cpeon

Opranusmsl 1 cpesia OOUTaHUS

OKoJorus BHUIO0B U l'IOI'Iy.TIHI_II/Iﬁ

DKOJIOTUS COOOIIECTB. DKOJIOTHUECKHE

KoanuecTBo 4acoB

Bcero KoHTposibHbIe

padoThbI

4

14 1

6 1

15 1

10 1

3

9

9 1

12 1

IIpakTHYeckue
padoThI

1.5

0.5

1.5

0.5

0.5

dyeKkTpoHHbIE (LM (POBbLIE)
o0pa3oBaTejibHbIE pecypchl

bubnunoreka LIOK
https://lesson.academy-
content.myschool.edu.ru/06/11

bu6nuoreka [IOK
https://lesson.academy-
content.myschool.edu.ru/06/11

bubmuoreka [{OK
https://lesson.academy-
content.myschool.edu.ru/06/11

bubnunoreka LIOK
https://lesson.academy-
content.myschool.edu.ru/06/11

bubmnoreka IIOK
https://lesson.academy-
content.myschool.edu.ru/06/11

bubmnoreka IIOK
https://lesson.academy-
content.myschool.edu.ru/06/11

bubnunorexa LIOK
https://lesson.academy-
content.myschool.edu.ru/06/11

bubnunorexa LIOK
https://lesson.academy-
content.myschool.edu.ru/06/11

but6mmoreka [IOK



CUCTEMBI

10 buocdepa — rmobansHas s3xocucTema
11 UYenoBek 1 OKpyKaromas cpeaa

12 O06001IeHre TPOHACHHOTO MaTepralia

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102

7.5

https://lesson.academy-
content.myschool.edu.ru/06/11

bu6nuoreka [IOK
https://lesson.academy-
content.myschool.edu.ru/06/11
bubnunoreka LIOK
https://lesson.academy-

content.myschool.edu.ru/06/11
bubnunoreka LIOK
https://lesson.academy-
content.myschool.edu.ru/06/11




IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Tema ypoka

Buosnorust kak KOMIIEKCHAsI HayKa U KaK
9acTh COBPEMEHHOTO O0IIIeCTBa

JKuBbIe CHCTEMBI U UX CBOMCTBA

ypOBHeBaﬂ opraHusanus )KUBbIX CUCTCM

WcTopust OTKPBITHS U U3YUYEHUS KIIETKHU.
Kinerounas Teopus

MeTo/1bl MOJIEKYISIPHOM U KIIETOYHOH
ouonorun. [Ipaktuueckas pabora
«M3yueHne MeTo10B KIETOYHOMN
ouosnoruu (xpomarorpadus,
anekTpodopes, nudpdepeHuansHoe
ueHtpudyruposanue, [1L[P)»

XUMHUYECKUN COCTAB KIIETKHU

KoauuecTBO 4acoB

Bcero

KonTpo
JIbHbIE
padoThI

MpakTn4
ecKue
padoThI

0.5

Jlara
usyue
HUSA

DJIEeKTPOHHbBIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

https://kO8ui.mob-
edu.ru/ui/#/course/
46/topic/3671/lesson
/8421

https://kO8ui.mob-
edu.ru/ui/#/course/46/top
1c/3668/lesson/8415

https://kO8ui.mob-
edu.ru/ui/#/course/46/top
1c/3668/lesson/8416
https://resh.edu.ru/subjec
t/lesson/5383/start/15337
1/

https://kO8ui.mob-
edu.ru/ui/#/course/46/top
1c/3668/lesson/8415

https://kO8ui.mob-
edu.ru/ui/#/course/46/top




10

11

12

13

14

MI/IHepaJ'IBHBIC BE€IICCTBA KJIICTKH, UX
Ouooruyeckas POJib

Opranunueckue BemecTBa KISTKH —
oenku. JlaboparopHast pabota
«Ob6Hapyx)eHne 6EJIKOB ¢ TTOMOIIBIO
Ka4eCTBEHHBIX PEAKLIUIN»

CoiicTBa, KnaccupuKanys u GyHKIUN
0eJKoB

Oprannyueckue BEIecTBa KISTKH —
YTJIEBOIbI

OpraHI/I‘leCKI/IC BC€IICCTBA KJICTKHU —
JIMITM ABI

Hyxkneunossie kucnorsl. [JHK u PHK.
Jlaboparopnas pabota «Vccrnenoanue
HYKJICMHOBBIX KHCJIOT, BBIJICIICHHBIX U3
KJIETOK Pa3JIMYHbIX OPraHU3MOBY

Crpoenue u pynkunu ATO. [Ipyrue
Hykneosunrpudocdarst (HTD)

Cexsenuponanne JTHK. MeTobl
T€HOMUKHU, TPAHCKPUTITOMHKH,
MMPOTEOMUKH

Metoap! CTPYKTYpPHOU OMOIOTHI

0.5

0.5

1c/3668/lesson/8416

https://resh.edu.ru/subjec
t/lesson/5383/start/15337
1/

https://kO8ui.mob-
edu.ru/ui/#/course/46/top
1c/3668/lesson/8415

https://biology.ru/textbo
ok/chapter8/sectionl/par

agraph2/
https://biology.ru/textbo
ok/chapter8/section1/par
agraph3/
https://biology.ru/textbo
ok/chapter8/sectionl/par

agraph6/

https://resh.edu.ru/subjec
t/lesson/3840/start/16309
6/

https://biology.ru/textbo
ok/chapter8/section1/par

agraph2/

https://biology.ru/textbo
ok/chapter8/section1/par

agraph3/




15

16

17

18

19

20

21

22

23

Kontponbnas padora Ne 1 «Xumuueckas
OpraHu3alus KJICTKI

THIIBI KJIETOK. HpOKapI/IOTI/I‘ICCKaﬂ KJICTKa

CrpoeHue 3yKapuOTHYECKON KIIETKH.
[IpakTuueckas pabora «13ydyenue
CBOMCTB KJICTOYHOU MeMOpaHbI»

[ToBepXHOCTHBIN anmnapar KIeTK!

OnHoMeMOpaHHbIE OPraHOU/ bl KJIIETKHU.
[IpaxTuueckas pabora «M3yuenue
JBUKEHMSI LINTOIIa3Mbl B PaCTUTEIIbHBIX
KJIIETKaxX»

[TonyaBTOHOMHBIE OPTaHOUBI KIETKH:
MUTOXOHJIPUH, IIacTu Il JIabopaTopHas
pabota «VccnenoBaHue miIa3Mon3a |
JIETUIa3MOJIN3a B PACTUTEIIBHBIX KIIETKAX)

HeMCM6p AHHBIC OpTraHONUbI KJICTKU

Crpoenue u GyHKIUH s11pa

CpaBHI/ITeJ'II)HaSI XapaKTCPUCTHKA KIIECTOK
sykapuort. JlabopaTopHas pabora

0.5

0.5

0.5

0.5

https://biology.ru/textbo
ok/chapter8/section1/par
agraph2/

https://biology.ru/textbo
ok/chapter8/section1/par
agraph3/

https://biology.ru/textbo

ok/chapter8/section1/par

agraph6/
https://resh.edu.ru/subjec
t/lesson/3840/start/16309
6/

https://resh.edu.ru/subjec
t/lesson/3840/start/16309
6/

https://biology.ru/textbo
ok/chapter8/sectionl/par

agraph2/

https://biology.ru/textbo
ok/chapter8/sectionl/par
agraph3/
https://biology.ru/textbo
ok/chapter8/sectionl/par
agraph6/
https://resh.edu.ru/subjec
t/lesson/3840/start/16309




24

25

26

27

28

29

30

«M3yueHne cTpoeHus KIETOK pa3IuYHbIX
OpraHUu3MOB»

AcCUMWISIIIAS U TUCCUMMJISALIUS — JBE
CTOpOHBI MeTabomu3Ma. Turbel oOMeHa
BemecTB. JlabopaTopHas padora
«3yueHne KaTaTuTHYECKOW aKTUBHOCTH
(dhepMeHTOB (Ha MpUMEpe aMUIIa3bl WITH
KaTtajas3bl)»

depMeHTaTUBHBIN XapaKTep peakuu
KJIETOYHOT0 MeTabonu3ma. JlabopaTopHas
pabota «3yuenue hepMEHTATUBHOTO
paciuerieHust IepoKcuia BO10poa B
PACTUTENBHBIX U KUBOTHBIX KIIETKAX)

benku-akTuBaTOpHI M OEIKU-UHTHOUTOPHI

ABTOTpO(HBIN THIT 0OMEHA BEIIECTB
dorocuHTE3

XemocunTtes. JlabopaTopnasi pabota
«CpaBHeHHE TTPOIIECCOB (POTOCHHTE3A U
XEMOCHHTE3a»

AHa’poOHbBIE OpraHu3Mbl. Bus
opoxenus. JlaboparopHas pabora
«CpaBHEHHE TTPOIIECCOB OPOKEHUSI U
JBIXaHUSI

AspoOHBIE OpraHU3MBbL. JTaIBI
SHEPTEeTUUYECKOr0 OOMeHa

0.5

0.5

https://biology.ru/textbo
ok/chapter8/section1/par

agraph?/

https://biology.ru/textbo
ok/chapter8/section1/par

agraph3/

https://biology.ru/textbo
ok/chapter8/section1/par

agraph6/
https://resh.edu.ru/subjec
t/lesson/3840/start/16309
6/
https://biology.ru/textbo
ok/chapter8/section1/par

agraph2/

https://biology.ru/textbo
ok/chapter8/section1/par

agraph3/

https://biology.ru/textbo
ok/chapter8/section1/par

agraph6/




31

32

33

34

35

36

37

38

39

40

DHeprus MeMOpPaHHOTO IpaiueHTa
npotoHoB. Cunte3 AT®: pabora
npoToHHON AT®-cuHTa3bI

Kontponbnas padora Ne 2 «O6MeH
BEIIECTB U MTPEBPAILCHUE SHEPTHH B
KIICTKE»

Peakuuu MAaTpUYIHOI'O CHHTC3a

Tpanckpunuus — MaTpU4HBIA CHHTE3
PHK

Tpancnsuus u e€ Tarbl

KonupoBanue amuHOKHCIOT. Poiib
pubocom B OmocuHTe3e Oenka

OpraHI/ISaHI/IH réHomMa y npokKapuoT U
JYKapUuoT

MonekynsipHble MEXaHU3MBbI SKCIIPECCUU
T€HOB y dYKapHOT

Bupycbl — HekieTouHble GOPMBI KUZHU
u oOnuratHele napasuThl. [IpakTnyeckas
paborta «Co3ianne MOJIEIH BUPYCa»

BI/IPYCHBIC 3a00JIeBaHUS YCJI0BCKa,

0.5

https://kO8ui.mob-
edu.ru/ui/#/course/46/top
1c/3672/1esson/8425

https://biology.ru/textbo
ok/chapter10/section2/pa

ragraphS/
https://kO8ui.mob-
edu.ru/ui/#/course/46/top
ic/3672/lesson/8426

https://biology.ru/textbo
ok/chapter8/section2/par

agraph2/
https://biology.ru/textbo
ok/chapter8/section2/par

agraph3/
https://kO8ui.mob-

edu.ru/ui/#/course/46/top
1c/3672/1esson/8425

https://biology.ru/textbo
ok/chapter10/section2/pa

ragraph5/
https://kO8ui.mob-
edu.ru/ui/#/course/46/top
1c/3672/lesson/8426

https://biology.ru/textbo
ok/chapter8/section2/par
agraph2/
https://kO8ui.mob-




41

42

43

44

45

46

47

48

49

JKHNBOTHBIX, paCTeHI/Iﬁ

HanortexHonoruu B OMOJIOTHU U
MEINLIHE

JKM3HEeHHBIN TUKIT KIETKU

Marpuunsii cuares JJHK

XpomocoMsl. JTaboparopHas paboTa
«M3yueHne XpoMOCOM Ha TOTOBBIX
MUKpOTIperiapaTax

Jlenenue kneTku — MUTO3. Peryisus
’KU3HEHHOTO IIMKJIa KJIETOK

Tunel knetok. Kapruokunes 1 IUTOKUHES.
JlaGopatopnas pabora «Habnronenue
MHTO32 B KJIETKaX KOHYMKa KOPEeLIKa JIyKa
(Ha TOTOBBIX MHUKpOIMpenapaTax)»

Kontponbras padota Ne 3 «0Ku3neHHBII
IIUKIT KJISTKH

Opranusm Kak €IMHOE LIeJI0e

Txanu pacrenuii. JlaboparopHas pabota

0.5

0.5

0.5

edu.ru/ui/#/course/46/top
1c/3672/1esson/8425

https://biology.ru/textbo
ok/chapter10/section2/pa

ragraphS/
https://kO8ui.mob-
edu.ru/ui/#/course/46/top
ic/3672/lesson/8426

https://biology.ru/textbo
ok/chapter8/section2/par

agraph2/
https://biology.ru/textbo
ok/chapter8/section2/par

agraph3/
https://kO8ui.mob-

edu.ru/ui/#/course/46/top
1c/3672/lesson/8425

https://biology.ru/textbo
ok/chapter10/section2/pa

ragraph5/

https://biology.ru/textbo
ok/chapter9/section1/par

agraph5/
https://biology.ru/textbo
ok/chapter9/section1/par
agraph5/
https://biology.ru/textbo




50

51

52

53

54

55

«M3yueHne TKaHel pacTeHUI»

TkaHu )KUBOTHBIX M YETIOBEKA.
Jlaboparopuas pabota «/3y4eHue TkaHen
KUBOTHBIX»

Opranbl. CucTeMbl OpraHoB.
Jlaboparopnas padota «3yueHue
OpTaHOB IBETKOBOTO PACTEHHSDY

Omnopa Tena opraHu3mMoB

Z[BI/I)KGHI/IC OpTraHnu3MOB

ITutanue OpTraHnu3MOB

IInTanne MO3BOHOYHEIX JKHBOTHEIX.
HnmeBapHTeanas{ CHUCTEMA YCIIOBEKa

0.5

0.5

ok/chapter9/section1/par

agraph5/
https://biology.ru/textbo
ok/chapter9/section3/par
agraph1/https://biology.r
u/textbook/chapter9/secti
on3/paragraph2/https://bi
ology.ru/textbook/chapte
r9/section3/paragraph3/h
ttps://biology.ru/textboo
k/chapter9/section3/para

graph4/
https://biology.ru/textbo
ok/chapter10/section2/pa
ragraphl/
https://biology.ru/textbo
ok/chapter10/section2/pa
ragraphl/
https://biology.ru/textbo
ok/chapter10/section2/pa

ragraph4/
https://biology.ru/textbo
ok/chapter10/section2/pa
ragraph6/
https://biology.ru/textbo
ok/chapter10/section2/pa

ragraph6/




56

57

58

59

60

61

62

63

64

65

HLIX&HI/IC OpraHnu3mMoB
I[BIX&HI/IC ITO3BOHOYHBIX ) KUBOTHBIX U
YCJIO0BCKa

TpancnopT BeliecTB y OpraHu3MoB

KpOBCHOCHaﬂ CHUCTEMaA IIO3BOHOYHBIX
JKHNBOTHBIX M YCJIOBCKA

Beinenenue y opranusmoB

3amuTa y OpraHu3MoB

I/IMMYHHaSI CHUCTCMaA YCIIOBCKA

PaznpaxxuMocTb U perynsuus y
OpPraHHU3MOB

['ymopasibHast peryssanus 1 3HI0KpUHHAs
CUCTEMA )KUBOTHBIX U YEJIOBEKA

Kontponbras padota Ne 4 «Ctpoenue u
(GYHKIIUM OPTaHU3MOB»

cDOpMI:I PAa3MHOKCHUA OPpraHn3MOB

https://biology.ru/textbo
ok/chapter10/section2/pa
ragraph7/7.02
https://biology.ru/textbo
ok/chapter10/section2/pa

ragraph8/
https://biology.ru/textbo

ok/chapter10/section3/pa

ragraphS/
https://biology.ru/textbo
ok/chapter10/section2/pa

ragraph10/
https://biology.ru/textbo
ok/chapter10/section2/pa

ragraphl/
https://biology.ru/textbo
ok/chapter10/section2/pa

ragraph4/
https://biology.ru/textbo
ok/chapter10/section2/pa

ragraph6/
https://biology.ru/textbo
ok/chapter10/section2/pa

ragraph6/
https://biology.ru/textbo
ok/chapter10/section2/pa
ragraph7/7.02
https://biology.ru/textbo




66

67

68

69

70

71

72

ITonoBsoe Pa3SMHOXKCHHUEC

Meiio3s

I'amerorenes. O0pa3oBaHUE U PA3BUTHE
MOJIOBBIX KJIeTOK. JlabopaTopHas pabora
((I/I3yquI/Ie CTPOCHUS MOJOBBIX KJICTOK Ha

rOTOBBIX MUKpOIIpENapaTax»

NHnnBuayanbHOE pa3BUTHE OPraHU3MOB

— OHTOI'CHEC3

3aKJ'IaI[Ka OpraHoB U TKaHEeM 13
3apOABbIIICBBIX JIUCTKOB

Poct u pazBuTHE KUBOTHBIX.
JlaGopatopHnas pabora «BelsiBieHue
IIPU3HAKOB CXOZCTBA 3apOAbIIIEH
MO3BOHOYHBIX KUBOTHBIX»

PasMHOkeHME U pa3BUTHE PACTEHMIA.

JlaGopatopnas pabora «CtpoeHue
OpPraHOB Pa3MHOXEHHUS BBICIINX
pacTeHui)

0.5

0.5

0.5

ok/chapter10/section2/pa

ragraph8/
https://biology.ru/textbo
ok/chapter10/section3/pa

ragraphS/
https://biology.ru/textbo
ok/chapter10/section2/pa

ragraph10/

https://biology.ru/textbo
ok/chapter10/section2/pa

ragraphl/

https://biology.ru/textbo
ok/chapterl 1/section2/pa

ragraphl/
https://resh.edu.ru/subjec
t/lesson/5386/start/30106
5/

https://kO8ui.mob-
edu.ru/ui/#/course/46/top
ic/3675/lesson/8432

https://biology.ru/textbo
ok/chapterl 1/section2/pa

ragraphl/
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80

I/ICTOpI/Iﬂ CTAaHOBJICHUA U Pa3BUTHUA
ICHCTUKH KaK HAayKU

OCHOBHBIE TTOHSITUSA U CUMBOJIBI T€HETHUKH.

Jlaboparopuas padota «Jpo3oduia kak
00BEKT FCHETUUCCKUX UCCIICIOBAHUIT

3aKOHOMEPHOCTU HACIEAOBaHUS
MpU3HAKOB. MOHOTHOpUIHOE
ckpeurrBanue. [IpakTuueckas padbora
"N3y4yeHue pe3yapTaToB
MOHOTHOPHUIHOTO CKPEIIUBaHUS Y
npo30¢uib"

[IuTonoruyeckre OCHOBBI
MOHOTHOPHUIHOTO CKPEIIUBAHUS

AHanmm3upyrolee CKpeuBaHue.
HenosnHoe nomuanpoBanue

JIMrnbpuiHoe CKpeuBaHue.
[TpakTuueckas padora «M3yueHue
pe3yJIbTaTOB TUTHOPUAHOTO
CKpEIIUBaHUS Y APO30(DUITBI

]_II/ITOJ'IOFI/I‘-ICCKI/IC OCHOBBI I[I/IFI/I6pI/IIIHOF0
CKpCIINBaHUA

CHCHHCHHOC HaCJICJOBAHUC ITPU3HAKOB

XpOMOCOMHasi TEOpUS HACIIEACTBEHHOCTH
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0.5

0.5

https://resh.edu.ru/subjec
t/lesson/5386/start/30106
5/

https://kO8ui.mob-
edu.ru/ui/#/course/46/top
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https://biology.ru/textbo
ok/chapter] 1/section2/pa
ragraphl/
https://biology.ru/textbo
ok/chapterl 1/section2/pa

ragraphl/
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t/lesson/5386/start/30106
5/

https://kO8ui.mob-
edu.ru/ui/#/course/46/top
ic/3675/lesson/8432

https://biology.ru/textbo

ok/chapterl 1/section2/pa

ragraphl/
https://resh.edu.ru/subjec
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85

86

87

88

I'enetuka noina

I'enoTun Kak 11€10CTHAs CHCTEMa

['eneTn4eckuii KOHTPOJIb Pa3BUTHSA
pacTeHui, )KUBOTHBIX U YEJIOBEKA

H3meHunBOCTh MpU3HAKOB. Buibl
U3MEHYUBOCTH

MOI[I/I(I)I/IKaI_II/IOHHaH HN3MCHYHMBOCTDH

BaprannoHHBIN psia U BapUallMOHHAS
kpuBas. JlabopartopHas pabota
«HMccnenoBanne 3akOHOMEPHOCTEN
MOJU(UKAITIOHHON HU3MEHYMBOCTH.
IlocTpoeHne BapuallMOHHOTO psifia v
BAPUALIMOHHON KPUBOIN»

I'enoTHIMYECKass U3MEHUUBOCTb.
KomOuHaTnBHAsS H3MEHYMBOCTD

MyTannoHHast U3MEHUYHUBOCTb.
ITpakTuueckas pabora «Myrtanuu y

0.5

0.5

t/lesson/5386/start/30106
5/

https://kO8ui.mob-
edu.ru/ui/#/course/46/top
1c/3675/1esson/8432

https://biology.ru/textbo
ok/chapterl 1/section2/pa

ragraphl/
https://resh.edu.ru/subjec
t/lesson/5386/start/30106
5/

https://kO8ui.mob-
edu.ru/ui/#/course/46/top
ic/3675/1esson/8432
https://biology.ru/textbo
ok/chapterl1/section2/pa

ragraphl/

https://resh.edu.ru/subjec
t/lesson/5386/start/30106
5/

https://biology.ru/textbo
ok/chapterl 1/section2/pa
ragraphl/
https://resh.edu.ru/subjec
t/lesson/5386/start/30106
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96

97

po30¢ bl (Ha TOTOBBIX
MUKpOIpenaparax)»

3aKOHOMCpHOCTI/I MYTAalITHOHHOT'O
Impornecca. ONHUIeHETHKA U SIIMTCHOMHKA

Konrponsnas padora Ne 5
«HacneicTBeHHOCTh U H3MEHYHBOCTHY

I'eneruxa yenoseka. [IpakTuueckas
pabora «CocTaBJIeHHE U aHAITN3
POIOCIOBHOMN»

MeTtoapl METUIIMHCKON T€HETUKU

3HayeHne MEeIMIIMHCKON T'eHEeTHKH B
MPEJOTBPALLICHUN U JICYEHUU
TeHEeTHYECKUX 3a00JeBaHU YeI0BeKa
OCHOBHBIE TIOHSTHS CEIECKIIHH.
JlaGopatopHnas pabora «3yueHue copToB
KYJIBTYPHBIX pacT€HHUI U MOpoa
JOMAIIHUX KUBOTHBIX)»

MeToapl CENeKIMOHHON pabOoTHI.
JlabopaTtopHas pabota «3ydeHue
METO/IOB CENIEKIIUN pacTeHUII»
JIOCTHKEHHUSI CENIEKIIUU PACTEHUN U
#UBOTHBIX. [IpakTHueckas pabota
«IIpuBUBKa pacTeHHI»

COXpaHCHHC, HU3YUYCHUC U UCITIOJIb30BAHUC

0.5

0.5

0.5

S/

https://kO8ui.mob-
edu.ru/ui/#/course/46/top
1c/3675/1esson/8432

https://biology.ru/textbo
ok/chapterl 1/section2/pa

ragraphl/
https://resh.edu.ru/subjec
t/lesson/5386/start/30106
5/
https://biology.ru/textbo
ok/chapter] 1/section2/pa
ragraphl/
https://resh.edu.ru/subjec
t/lesson/5386/start/30106
S/

https://kO8ui.mob-
edu.ru/ui/#/course/46/top
1c/3675/lesson/8432

https://biology.ru/textbo
ok/chapterl 1/section2/pa

ragraphl/
https://resh.edu.ru/subjec
t/lesson/5386/start/30106
5/

https://kO8ui.mob-
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99

100

101

102

TEeHETUYECKUX PECypPCOB

buoTtexHonorus kak Hayka U OTpaciib
npousBojicTBa. [IpakTuueckas pabora
«3yueHne 00beKTOB OMOTEXHOIOTUI

OcHOBHBbIE HaNPaBIEHUS] CHHTETUYECKON

onooruu

XpOMOCOMHafl W TCHHAsA MHXXCHCPUA

MGIH/IIII/IHCKI/IC OMOTEXHOJIOTUH

PesepsHbiii ypok. [IoBropenue,
000011IeHNEe, CHUCTEMATH3AIMS 3SHAHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

0.5

13.5

edu.ru/ui/#/course/46/top
1c/3675/1esson/8432

https://biology.ru/textbo
ok/chapterl 1/section2/pa

ragraphl/
https://resh.edu.ru/subjec
t/lesson/5386/start/30106
5/

https://kO8ui.mob-
edu.ru/ui/#/course/46/top
ic/3675/1esson/8432

https://biology.ru/textbo
ok/chapterl 1/section2/pa

ragraphl/
https://resh.edu.ru/subjec
t/lesson/5386/start/30106
5/




ITOYPOYHOE IIVTAHUPOBAHUME

11 KJIACC
KoanuecTBo yacos
Ne Tema ypoka Kourpo  IIpakrnue [ara JIeKTPOHHBbIE U (pPOBbIE
n/n Bcero  JbHBIE CKHe u3yuyeHuss  o0pasoBaTesibHbIE pecypchbl
padorel  padoTHI

OBosroMOHHAas Teopust Y. 1 https://resh.edu.ru/subject/lesson/5

HapBuna 393/start/131997/

JIBUKyIIIE CUITBI HBOJIIOIINH https://kQSui.mob— )

Bi1108 10 U. Jlapsury 1 edu.ru/ui/#/course/47/topic/3680/1
esson/8444

Bopr0Oa 3a cymecTBoBaHHE, https://kO8ui.mob-

€CTECTBEHHBIN M UCKYCCTBEHHBIH 1 edu.ru/ui/#/course/47/topic/3680/1

oT6op esson/8444

PopMHUpPOBAHNE CUHTETUYECKON https://k98u1.m0b- .

TeOpHH dBOOIH 1 edu.ru/ui/#/course/47/topic/3681/1
esson/8445

OTanbl HBOJIOLUOHHOTO https://kO8ui.mob-

Ipouecca: MUKPOIBOJIIOLUS U 1 edu.ru/ui/#/course/47/topic/3681/1

MaKpO3BOIIOUS esson/8445

[Honynsiius — snemeHTapHast https://kf)8u1.mob— .

1 edu.ru/ui/#/course/47/topic/3681/1

€MHUIIA BOJIIOIIUU
esson/8445

3aKOH r€HETHYECKOTO .

paBuoBecwust JIx. Xapau, B. https:/ﬂ<98u1.m0b— ,

Baiinbepra, JlaGopatopHas 1 0.5 edu.ru/ui/#/course/47/topic/3683/1
esson/8449

pabota «BbIsBICHHE



10

11

12

13

14

U3MEHYMBOCTH Y 0COOEH OJTHOTO
BUIA»

DOnemeHTapHbIe (HaKTOPHI
SBOJIIOIINH

D¢ ekt ocnoparens. dpdexr
OYTBUIOUHOT'O TOPJIbIIIKA

Murpauuu. M3onsauun
MOMYJISIIIHIA: Teorpaduueckas,
onosoruyecKas

EctectBenHsbIit 0oTO0p —
HaANPaBIAOMUN HaKkTop
HBOJIIOLIUU

[TomoBoii oT60p

[IpucnocobneHHOCTH
OpPTraHU3MOB KaK pe3yJabTaT
MUKpO3BOIIOIUH. JJabopaTtopHas
pabota «3yuenue apomopdozos
Y UJIM0AJAITAllUI Y PAaCTEHUH U
JKMBOTHBIX»

[Tpumeps! npucnocobaeHuit y
OpraHu3MOB: MOP(OIOTUIECKHE,
dbusnonornyecKue,
OMOXUMHUYECKUE,
noBeneH4yeckue. JlabopatopHas
pabota «[Ipucnocobnenus
OpPraHU3MOB M UX OTHOCHUTEIIbHAS

0.5

0.5

https://resh.edu.ru/subject/lesson/5
393/start/131997/

https://kO8ui.mob-
edu.ru/ui/#/course/47/topic/3680/1
esson/8444

https://kO8ui.mob-
edu.ru/ui/#/course/47/topic/3680/1
esson/8444

https://kO8ui.mob-
edu.ru/ui/#/course/47/topic/3681/1
esson/8445

https://kO8ui.mob-
edu.ru/ui/#/course/47/topic/3681/1
esson/8445

https://kO8ui.mob-
edu.ru/ui/#/course/47/topic/3681/1
esson/8445

https://kO8ui.mob-
edu.ru/ui/#/course/47/topic/3683/1
esson/8449
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16

17

18

19

20

21

uenecoo6pa3H00Tb»

Bun, ero kpurepuu u CTpykTypa.

JlaGopaTtopHnas pabota
«CpaBHEHHE BUJIOB 110
MOP(}OIOTHUECKOMY KPUTEPHIO
CtpykTypa BUaa

Bunoob6pa3oBanue kak
pe3yIbTaT MUKPOIBOJIIOINH

CBs13b MUKPO3BOJIIOLUH U
AIUIEMUOJIOTUU

KonTtponpnas padora Ne 1
«MuKpo3BOIIIOLUSA U €€
pe3yIabTaThD»

MakposBonronus.
ITaneoHTOIOrNYECKHE METOBI
W3Y4YEHUS IBOJIFOLUN

buoreorpaduyeckue MeTos!
W3Y4YEHUS HBOJIIOLIUU

DOMOpHOIOTHYECKHE U
CpaBHUTCIIbHO-
MOP(HOIOTHYECKHE METOIBI
W3YYEHUS IBOIOIHH

0.5

https://resh.edu.ru/subject/lesson/5
393/start/131997/

https://kO8ui.mob-
edu.ru/ui/#/course/47/topic/3680/1
esson/8444

https://kO8ui.mob-
edu.ru/ui/#/course/47/topic/3680/1
esson/8444

https://kO8ui.mob-
edu.ru/ui/#/course/47/topic/3681/1
esson/8445

https://kO8ui.mob-
edu.ru/ui/#/course/47/topic/3681/1
esson/8445

https://kO8ui.mob-
edu.ru/ui/#/course/47/topic/3681/1
esson/8445

https://kO8ui.mob-
edu.ru/ui/#/course/47/topic/3683/1
esson/8449
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24

25

26

27

28

29

MoJteKyIapHO-TeHETUYECKHE,
OMOXHUMHYECKHE U
MaTeMaTUYECKUE METO/IbI
M3Y4YEHUS HBOJIIOIIUU

OO01re 3aKOHOMEPHOCTH
SBOIIOLUN

AJlanTuBHas pajguanus.
HepaBHOMepHOCTH TEMIIOB
SBOIIOLMHI

KonTponbnas padota Ne 2 «
Makpos3Botonus u eé
pe3yabTaThI»

Hay4Hble rumoTessl
IIPOMCXOXKICHHUS KU3HU Ha
3emiie

I[OHayT-IHI)IG OpeaACTaBJICHUA O
3apOXKACHUU KU3HU

OCHOBHBIE ATaIbI
HEOPraHUYECKOM 3BOJIFOLIUH

I'nmoTe3sl 3apOKACHUA )KU3HU

Wcropus 3emnu u MeToabl €€
uzyuenus. JlaboparopHas pabota
«M3ydyenue u onucaHue
HCKOITAEMBIX OCTATKOB JIPEBHUX
OpPTraHU3MOB»

0.5

https://resh.edu.ru/subject/lesson/5
393/start/131997/

https://kO8ui.mob-
edu.ru/ui/#/course/47/topic/3680/1
esson/8444

https://kO8ui.mob-
edu.ru/ui/#/course/47/topic/3680/1
esson/8444

https://kO8ui.mob-
edu.ru/ui/#/course/47/topic/3681/1
esson/8445

https://kO8ui.mob-
edu.ru/ui/#/course/47/topic/3681/1
esson/8445

https://kO8ui.mob-
edu.ru/ui/#/course/47/topic/3681/1
esson/8445

https://kO8ui.mob-
edu.ru/ui/#/course/47/topic/3683/1
esson/8449

https://resh.edu.ru/subject/lesson/5
393/start/131997/
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32

33

34

35

36

37

Havanbnble sTansl
OPraHUYeCKON 3BOJIIOLUU

DBOJIONUS DYKAPUOT

OcHOBHBIE 3TaIlbl 3BOJIIOLUU
pPacTUTEIHLHOTO MUPA.
[TpakTrueckas pabota
«M3yuenue ocoOeHHOCTEH
CTPOEHHS paCTECHUI pa3HbIX
OTJIETIOB)

OCHOBHBIE 3TaNbl 3BOJIIOIUHA
JKUBOTHOI'O MHUpa

DBOJIIOIUS KUBOTHBIX.
[IpakTuueckas padbora
«M3ydyenue ocobeHHOCTEN
CTPOEHHS TO3BOHOYHBIX
KHBOTHBIX»

PasButue xu3HU Ha 3emMiie 1o

9paM " nnepuoiam

MaccoBble BEIMUPAHUS —
9KOJIOTMYECKHE KPU3HUCHI
IPOILLIOTro

CoBpeMeHHbIN FKOJIOTUYECKUN

KpHU3HUC, €ro 0COOEHHOCTH

0.5

0.5

https://kO8ui.mob-
edu.ru/ui/#/course/47/topic/3680/1
esson/8444

https://kO8ui.mob-
edu.ru/ui/#/course/47/topic/3680/1
esson/8444

https://kO8ui.mob-
edu.ru/ui/#/course/47/topic/3681/1
esson/8445
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esson/8449
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edu.ru/ui/#/course/47/topic/3683/1
esson/8449

https://resh.edu.ru/subject/lesson/5
393/start/131997/
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39

40

41

42

43

44

45

CoBpeMeHHas cucTeMa
OpPTaHHYECKOTO MHUpa
OCHOBHBIE CHCTEMaTHYECKHUE
TPYIIIBI OPTAaHU3MOB

Kontponbnas padora Ne 3
«[IpoucxoxeHue u pa3BUTHE
JKU3HU Ha 3eMJie»

AHTpOHOJ’IOFI/IH — HayKa O
YCJIIOBCKC

Pazsutne HpeI[CTaBJ'IeHI/Iﬁ (6]
IMPOUCXOXKICHUH YCIIOBCKaA

Mecro 4enoBeka B CUCTEME
OpPraHUYeCKOTr0 MHpA.
JlaGopaTtopHnas pabota
«M3ydyenue ocobeHHOCTEN
CTPOCHUSI CKeJIeTa YeJIOBEKa,
CBSI3aHHBIX C TIPSIMOXOKICHUEMY

I[BI/I)KYH_II/IG CHJIBI aHTPOIIOT'CHE3a

CooTHOIIIEHNE ONOJIOTHIECKUX U
COLIMATILHBIX (PaKTOPOB B
AHTPOIIOTEHE3e

OCHOBHBIE CTAINN
aHTPOIIOTeHE3a

[laneoreneruka u
[MaJI€Or€HOMUKA

0.5

https://kO8ui.mob-
edu.ru/ui/#/course/47/topic/3680/1
esson/8444

https://kO8ui.mob-
edu.ru/ui/#/course/47/topic/3680/1
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https://kO8ui.mob-
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esson/8445

https://resh.edu.ru/subject/lesson/5
393/start/131997/
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edu.ru/ui/#/course/47/topic/3680/1
esson/8444

https://kO8ui.mob-
edu.ru/ui/#/course/47/topic/3680/1
esson/8444
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47

48

49

50

51

52

53

54

:‘)BOJ'IIOHI/IH COBPEMCHHOTI'O
YCIO0BCKa

UYenoBeveckue pachl.
[TpakTrueckas padota
«3yueHne 3K0JI0rH4eCcKux
aJanTanuil 4eI0BeKa

MeXaucIuIInHAPHBIC METOIbI
AHTPOIIOJIOTUHN

KonTposnpHas padora Ne 4
«IIponcxoxeHne 4eIoBeKa -
AHTPOIIOTEHE3»

3apokJeHNe U pa3BUTHE
HKOJIOTHH

MeTo/1bI 5KOJIOTHH.
JlaGopaTtopHast pabota
«3yueHne meTon0B
HKOJIOTHUECKUX HUCCIICTOBAHMIT

3HaueHUE YKOJIOTHUSCKUX
3HAHMUH JJI 4YeJIOBeKa

Okonoruyeckue HakTopsl

Abuotnueckue paktopbl. CBeT
KaK dKOJIOTHYECKU (paKTop.
JlaGopaTtopHnas pabota

0.5
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60

61

«BpIsIBIEHUE TPUCTIOCOOICHHI
OpPraHU3MOB K BIUSHUIO CBETa

AobuoTtndeckue (HaKTopsl.
Temneparypa kak
9KOJIOTHYECKU (haKTop.
JlaGopaTtopHnas pabota
«BrIsiBICHNE TPUCTIOCOOIEHUI
OpPTaHW3MOB K BIIHSTHHUIO
TEMIIEPATYPHI»

AbuoTtndeckue (HaKTopsl.
BnaxHOCT Kak 9KOJOTHYECKHI
daktop. Jlaboparopnas padota
«AHAaTOMHYECKHE 0COOEHHOCTU
pacTeHni U3 pa3sHbIX MECT
oOUTaHU»

Cpenpbl oOuTaHus OPraHu3MOB

buonornyeckue PUTMBI

XKuznenusie GopMbl OpraHU3MOB

buoTtnueckue haxkTopsl

3HaueHne OMOTHYECKAX
B3auMOJICUCTBUH I
CYIIIECTBOBAHUS OPraHNW3MOB B

0.5
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65

66

67
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69

cpene oouTaHus

DKOIOTHYECKHUE XapaKTEPUCTHUKU
MOy

OcCHOBHBIE ITOKa3aTeIn
HOHyJISII_II/II/II YHUCJICHHOCTD,
MJIOTHOCTh, BO3pACTHAs U
MOJIOBAsi CTPYKTYpa

OcHOBHBIE ITOKa3aTeIn
IIOIYJISILIUN: POKIAEMOCTD,
MPUPOCT, TEMI POCTA,
CMepTHOCTI), MI/IFpaIlI/II/I

DKOJIOTHYECKasi CTPYKTYypa
MnomyJiaanuuu

JlMHaMuKa MOIyJIAUU U €€
perynsanus

KpI/IBBIe pocCTa YUCJICHHOCTHU
MOITYJIAINH. KpI/IBHe BBIDKMBaHU A

DKoyIoruueckas HuIlla BUIA.
JlaGopaTtopHnast pabota
«[Ipucnocobnenus cemsiH
pacTeHUM K pacCeIeHHUIO»
Bun xak cucrema nonynsuuii

KonTponbnas padorta Ne 5
«IKOJIOTHS BUJIOB M TTOMYJISIIHIN
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3aKOHOMCpHOCTI/I IHOBCACHUA U
MI/IFpaHI/Iﬁ JKHUBOTHBIX

Co0011ecTBO OPraHu3MOB —
OuoLEeH03

DKocucrema Kak OTKpbITast
cucrema

KpyroBoport BemecTs 1 IOTOK
SHEPrUM B 3KOCHUCTEME

OCHOBHBIE ITOKa3aTeIN
O9KOCHCTCMBI

DKOJIOTUYECKHUE IMUpaMUuibl

N3meunenust cooOIIecTs —
CYKIIECCHH

IIpupoaHbIe SKOCHCTEMBI.
DKOCHUCTEMBI 03€p U PEK.
DKOCUCTEMBI MOPEN U OKEAHOB

[IpupoaHbIE S3KOCUCTEMBI.
DKOCHUCTEMBI TYHJIP, JIECOB,
CTeneH, MyCThIHb

AHTpOHOF CHHBIC 9KOCHCTEMBI
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Ypb6osKoCHCTEMBI.
[IpakTuyeckas pabora
«3y4yeHue u onucanue
ypOOIKOCUCTEMBI»

3akoHOMEPHOCTH (hOPMUPOBAHUS
OCHOBHBIX B3aUMOJEHCTBUN
OpPraHU3MOB B IKOCUCTEMAX

MexaHu3Mbl BO3JEHCTBUSA
3arpsI3HEHUH pa3HbIX TUIIOB HA
CyOOpraHM3MEeHHOM,
OpPraHU3MEHHOM,
HMONYJIIIMOHHOM U
HKOCHUCTEMHOM YpPOBHSX

Kontponbnas pabota Ne 6
«IKOJIOTUYECKHE CUCTEMBI»

buocdepa — obmennanerapHas
o0oouka 3emin

VYuenne B. U. Bepnaackoro o
ouocdepe

3aKOHOMEPHOCTH
CYIIECTBOBaHUS Onocdepbl

KpyroBopoTs! BelecTs u
OMOreOXMMHUYECKHE [IUKITBI

30HaNBHOCTH OUOCHEPHI.
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OcHoBHbBIE OMOMBI CYyIIN

YcroitunBocTh Onochepsl

DKOJIOTUYECKUE KPU3UCHI U X
HNPUYHHBI

BosaelicTBue uenoBeka Ha
ouochepy

AHTpPONOTreHHOE BO3JICHCTBUE HA
pacTUTEIbHBIN U )KUBOTHBIN MU

OxpaHa npupos!

OCHOBHBIE IPUHIIUTIBI
YCTOMYHBOTO Pa3BUTHUSA
YeJI0BEYECTBA U MPUPO/IBI

PanmonansHoe
MIPUPOJIOTIONH30BAHUE H
COXpaHeHHEe OMOJIOTHYECKOTO
pazHooOpa3us 3emin

O06o06mIeHne o Teme
«MuKpo3BOTIOIUA U €€
pE3yIbTaThI»
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«MaxkpodsBoronus u e€
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O00011IEHNE TT0 TEME
«IIpoucxoxaeHre u pa3BUTHE
JKA3HU Ha 3eMiiey

O0o0011IeHNE 10 TEME
«IIponcxoxeHue 4enoBeKa —
AHTPOIIOTEHE3Y

O0o0061IeHNE 110 TeME «DKOJIOTHS

— HayKa O B3aMMOOTHOIICHHSIX
OpPTaHU3MOBY

O060011IEHNE 10 TEME
«OpraHu3Mel 1 cpefia OOUTaHUS

0O0001eHue 1Mo TeMe «IKOJIOTUL
BUJIOB U TTOMYJISIIUI

0O600menue mo teme «buocdepa
— rmo0anbHast 5KOCUCTEMAY

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102
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IPOBEPSIEMBIE HA EI'D 110 BUOJIOTU TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUSA
NMPOBEPAEMOro OCHOBHOM 00pa30BaTe/IbHOI MPOrpamMMbl CpeIHEro 001ero
TpedoOBaHMS oOpa3oBaHus

ChopMupoBaHHOCTh 3HAHUW O MECTE U POJH OHOJIOTUH B CHCTEME
€CTECTBEHHBIX HayK, B dhopMupoBaHUH COBPEMEHHOM
€CTeCTBEHHOHAYYHOH KapTUHBI MUPA, B TO3HAHUU 3aKOHOB IIPUPOJIBI U
pEIICHUH KU3HCHHO BAKHBIX COIMAJIBHO-3TUYCCKUX, SKOHOMHUYCCKHUX,
HKOJIOTUYECKUX MPOOIIEM YEIOBEUYECTBA, a TAKXKE B PEIICHUU BOIIPOCOB
PaIMOHAILHOTO MTPUPOAOIIOIE30BaHUS, B (DOPMUPOBAHUH [IEHHOCTHOTO
OTHOIICHHSI K MPUPOJIE, OOIIECTBY, YEIOBEKY; O BKJIAJIC POCCUICKUX H

SaPY6e)KHBIX y‘léHbIX — OHMOJIOTOB B Pa3sBUTHEC OHOJIOruH

Brnanenune cucremoil 3HaHWMET 00 OCHOBHBIX METOAAX HAYYHOTO
MIO3HAHMS, UCIIOJIb3YEMBIX B OHMOJOTMYECKHUX HCCIICTOBAHUSAX JKHBBIX
O0OBEKTOB M D3KOCHCTEM (ONUCaHUE, W3MEpPEHue, MPOBEACHUE
HAOIOACHUH); CIIOCOOAMU BBISIBICHUS M OICHKH aHTPOIOT€HHBIX
W3MEHEHHH B IPUPOJE.

2 YMeHHe BBIIBUTaTh THIOTE3bI, MPOBEPATh WX DKCIIEPHUMEHTAIbHBIMU
cpenctBaMu, GOpPMYyIHpYys LeJNb HCCIEIOBAHUS, AaHAIN3UPOBATH
MOJTyYEHHBIE PE3YJIbTAThl U J1€1aTh BHIBOJBI.

BbisiBIIeHHEe 3aBUCMMOCTH  MEXKJY HCCIEIyeMbIMH BEIWYHMHAMH,
00BSICHEHUE TIOTYYEHHBIX Pe3yJIbTaTOB U (HOPMYITUPOBAHHE BBHIBOJIOB C

HCIIOJIb30BAHHUEM HAYYHBIX HOHSITI/Ifl, TGOpI/II\/JI 1 3aKOHOB

YMeHue BIafeThb CHUCTEMOM OHOJOTMYECKMX 3HAaHUN, KOTOpas
BKJIFOYAET: OCHOBOIIOJIATAIOIIME OWOJIOTMYECKUE TEPMHUHBI W TIOHSTHUS
(K¥3Hb, KJIETKA, TKaHb, OpraH, OPTraHu3M, BHI, TOMYISIMsS, YKOCHCTEMA,
Ouorieno3, omocdepa; MeTabomM3M, TOMEOCTa3, KIETOYHBIH WMMYHHUTET,
OvocuHTe3 Oenka, OWONOIMMEPBHI, JUCKPETHOCTh, CaMOpETyJISLus,
CaMOBOCITPOU3BE/IEHHE, HACJIeJICTBEHHOCTb, W3MEHYHBOCTD,
SHEPro3aBUCUMOCTb, POCT U Pa3BUTHUE);

Ouwojorudeckue Teopuu: kierouHas Teopuss T. IlIBanna, M.
[lneiinena, P. BupxoBa; KIOHaJIbHO-CEIEKTUBHOIO MMMyHHTeTa II.
Opnux, U.1. MeuHnkoBa, XpOMOCOMHAsI T€OpUsL HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apozsimieBoro cxonactsa K. bapa, sBomtounoHHas

teopuss Y. JlapBuHa, CHHTETHYECKas TEOpPUA DSBOJIIOLHUH, TEOPHUS



antpororeHe3a Y. Jlapsuna; Teopuss Ouoreoueno3a B.H. Cykauépa;
yuenue H.W. BaBuioBa o neHTpax MHOrooOpaszus U MPOUCXOKACHUS
KyJbTypHbIX pacTeHuit, yudeHue A.H. CeBepuoBa 0 nOyTIx H
HarpaBJIeHUsX 3BojroIuH, yuenue B.W. Bepnanckoro — o 6uocdepe);
3aKOHBI (eIMHOO0Opa3us MOTOMKOB IEPBOTO MOKOJICHUS, PACILCIUICHUS
MPU3HAKOB, HE3aBUCUMOIO HacieqoBaHMs MpusHakoB [. Mennens;
CUEIUICHHOTO HAacJIeIOBaHUs IPU3HAKOB W HapyLIEHUS CUEIUICHUS
reHoB T. MopraHa; roMoOJIOTMYECKHUX PSJOB B HACIEICTBEHHOU
n3MeHunBocti H.M. BaBunoBa; reHetmuyeckoro pasHoBecust JIxk.
Xapan u  B. BaiinGepra; 3apoasimeBoro cxoacrsa K. bopa;
ouorenernueckuit 3akoH J. ['ekkens, @. Mroiepa);

MIPUHIIMIIBI (YUCTOTHI FaMET, KOMIIJIEMEHTAPHOCTH);

npaBwia (MuHuMmyma lO. JIubuxa, sKOJIOrM4eckor nmupaMuibl 4UCed,
01OMAaccChl U SGHEPTUN);

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

XomnpaeitHa, mukpochep C. Dokca, pudosuma T. Uek)

YMeHue peumarb IMOHCKOBBIC OMOJOrHYECKHUE 3aJa4l, BbIABIIATH
IMPUYUHHO-CJIICACTBCHHBIC CBsA3HU MCKOY HCCIICAYCMbIMU
OHOJIOrMYECKUMHU O6T)€KT3.MI/I, mpoueccamMm W ABJIICHUAMU, ACJIATh
BBIBOJIbI M IIPOTHO3bI HA OCHOBAHWHU MTOJIYUCHHBIX PE3YJIbTATOB,

COCTaBJIATL I'CHOTHIIMYCCKUEC CXEMbl CKPCHIUBAHHA I PA3HbBIX THUIIOB
HaCJICAOBaHUA MPHU3HAKOB Yy OPraHM3MOB, COCTABJIATH CXEMBI IICPCHOCA

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

YMeHue ycTaHaBIMBAaTh B3aUMOCBSI3M  MEXAY CTPOCHHEM H
(GyHKIUSMU: OpPraHOWJOB, KIETOK pa3HbIX TKaHEH, OpraHamMu U
CUCTEMAMH OPraHOB y pAaCTEHHH, JKMBOTHBIX U YEJIOBEKA; MEXAY
JTarnaMu OOMEHa BELIECTB; TallaMu KJIETOYHOTO IMKJIA U KU3HEHHBIX
LUKJIOB OPTraHU3MOB; dTallaMi YMOPHUOHAILHOTO Pa3BUTHUS; TE€HOTUIIOM
u ¢deHotunoM, ¢eHoTurnoM U GaKTopaMu Cpelbl  OOUTaHMUS,
IpoLeccaMi  JBOJIIOLUM; JBWKYIIUMH CHJIAMH  aHTPOIIOTEHE3a;
KOMIIOHEHTaMHU DPA3JIMYHBIX AKOCHUCTEM U MPUCHOCOOTICHUSMH K HUM

OpraHu3MOB

YMeHue BBIIEATh CYIeCTBEHHBIC TPU3HAKY:

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

B OpraHusmax paCTCHHﬁ, JKHUBOTHBIX M YCJIOBCKA, OMOJIOTMYECKUX



mporieccoB: oOMeHa BemiecTB  (MeTabonu3M), HHpOpMAIUM U
MIpeBpaIleHHs] SHEPTUH, OpPOKEHUS, aBTOTPOPHOTr0 M TeTepoTpodHHOro
TUIIOB TNMTaHUs, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, MeHo3a,
raMeToresesa, A3MOpHUOreHe3a, IOCTAIMOPHOHAIBHOIO  Pa3BUTHA,
Pa3MHOXKEHHUS, UHIUBUYaJbHOTO PAa3BUTUS OpraHu3Ma (OHTOIEHE3a),
B3aUMOJCUCTBUS T'€HOB, T€TEPO3UCA; JEUCTBUM HCKYCCTBEHHOI'O
oTOOpa,  CTAaOWIM3HMPYIOLIETr0,  JBIXKYIIEIO M Pa3pbIBAIOLIETO
€CTECTBEHHOI'0 O0TOOpa; aJJIONaTPUYECKOr0 M CHUMIATPUUYECKOTrO
BUZI000pa30BaHusl; BIUSHUS JABIKYIIMX CHJI 3BOJIOIMU Ha TeHO(DOH]
TOMYJISIUM; TPUCIIOCOOJICHHOCTH OPTraHU3MOB K cpejae OoOHuTaHus,
YyeperoBaHMUsl HAIPaBJICHUM 3BOJIIOLUM; KPYroBOpOTa BEILECTB MU

IIOTOKAa SHEPIUH B 9KOCUCTEMAX

ChopMHPOBAaHHOCT YMEHHUSI BBLACIATH CYIIECTBEHHBIE IPU3HAKU
BUPYCOB, KJIETOK IPOKAapUOT M JYKapUOT; OIHOKJIETOYHBIX U
MHOT'OKJICTOYHBIX OpPraHu3MoOB, BUJOB, 6I/IOFCOHCHO3OB U 3KOCHCTEM,
0COOCHHOCTH IPOIIECCOB OOMEHA BEIECTB U MPEBPAICHUS SHEPTUU B
KJIeTKe, (pOToCHHTE3a, IJIACTUYECKOTO M DHEPreTHYECKOro oOMeHa,
XeMOCHHTE3a, MHTO3a, Mei03a, OIUIOJOTBOPEHUS, pPAa3BUTHI U
Pa3MHOXKEHHUS, UHIUBUYaJIbHOTO PAa3BUTHUS OpraHu3Ma (OHTOTEHE3a),
60pbOBI 32 CyIIECTBOBaHKE, ECTECTBEHHOI'O 0TOOPA, BUA000Pa30BaHMs,
MPUCIIOCOOJIEHHOCTH OpraHU3MOB K cpeAe OOuTaHMs, BIHSHUS
KOMITOHCHTOB 3KOCHCTEM, aHTPOIIOTCHHBIX N3MEHEHHI B DKOCHUCTEMaX
CBOEH MECTHOCTH, KPYrOoBOPOTa BEIIECTB W TPEBPALICHUS DHEPTUU B
ouocgepe

Ymenne WCTIOJIh30BaTh COOTBETCTBYIOIIHE apryMeEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJOTHIO M CHUMBOJMKY Ul JIOKa3aTelbCTBa
POJCTBAa OPraHU3MOB Pa3HBIX CHUCTEMATUYECKUX TPYIIL; B3aMMOCBS3U
OpPraHU3MOB W cpenbl OOWTAHMSA; EIWHCTBA YEIOBEYECKHX pac;
He00XO0IMMOCTH 37I0POBOTr0 00pa3a KHU3HU, COXPAHEHUS Pa3HOOOpa3us
BUJIOB M HKOCHCTEM KaK YCIOBHS COCYIIECTBOBAHHUS IPHPOJBI U

YCJI0BCUCCTBA

YMeHue KpUTHYECKH OIeHHBaTh HWH(OPMAILUI0 OHOJIOTHYECKOTO
CoJIepKaHUs; WHTEPIPETUPOBATH ITHUYECKUE ACIIEKTHI COBPEMEHHBIX
HCcCleIOBaHuH B onooruy, MEIUIIHE, OHMOTEXHOJIOTHH;
paccMaTpuBaTth riao6aabHBIE 9KOJIOTHYECKHE poOIIeMbI
COBpEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHHUIO K HUM COOCTBEHHYIO

ITO3HIIHIO



INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX HA EI'D
1O BUOJIOI'MHA

Kox
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2.1

22

HpOBepﬂeMLIﬁ IJIEMEHT COACPKaHUA

buonorusa xax HayKa. ’KuBble cucTeMbl U X HN3YUCHHUEC

CoBpemeHnHass OHMOJOTMs — KOMIUJIEKCHAsi Hayka. buojormueckue Hayku U
u3ydaemble UMM 1poOiembl. DyHAaMeHTaJdbHbIC, NMPUKIATHBIE W TMOUCKOBHIE
HAy4YHBIC UCCIICIOBAaHUS B OMOJIOTHH.

3HaueHue Owonoru B (OPMUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOU
kapTunbel mupa. [Ipodeccun, cBsizanHble ¢ Ouonoruei. 3HaueHue OUONOTHH B
MPAKTUYECKOW JIESITEIbHOCTU YEJIOBEKa: MEAUIUHE, CEIbCKOM XO34HCTBE,

IIPOMBIILIIEHHOCTH, OXPaHE IPUPOBI

JXKuBble cuctembl Kak mpeAaMmer u3zydeHus Ouonoruu. CBOICTBA KHUBBIX CHUCTEM:
€MHCTBO XMMHYECKOI'O0 COCTaBa, JUCKPETHOCTh M LIEJIOCTHOCTh, CIIOXKHOCTh U
YHOPSIIOYCHHOCTD CTPYKTYPHI, OTKPBITOCTb, CaMOOpPraHu3aIus,
CaMOBOCHPOU3BEICHUE, PA3/IPAKUMOCTh, U3BMEHYMBOCTb, POCT U Pa3BUTHE.

YPpOBHU OpraHu3alMM JKUBBIX CUCTEM: MOJICKYJISAPHBIN, KJIETOUYHBIN, TKAHEBbIN,
OpraHu3MEHHBIH, MOMYJISIUUOHHO-BUA0BOM, 3KOCHCTEMHBII
(buoreonieHotuueckuii), OmocdepHsiid. IIporeccel, MPOUCXOIANINE B IKUBBIX
cucremax. OCHOBHbIE TPU3HAKU >XUBOTO. JKU3Hb Kak (opMa CyIIECTBOBAHUS

MaTepuun

Mertoabl Ouonornyeckoi Hayku. HaOmioneHue, u3MepeHHE, SKCIIEPUMEHT,
cucreMmaruzanusa, wMetaaHanu3. IloHsTHe 0 3aBHCHMON W HE3aBHUCHUMOH
nepemeHHol. [lmannpoBanue skcnepumenTa. [loctaHOBKa M IIpoBepKa TUIIOTES.
HyneBass rumnore3a. Ilonstue BbIOOpKM U €€ pocToBepHOCTb. Pa3zbpoc B
Oouosiornyeckux JaHHbIX. OIIEHKa JOCTOBEPHOCTH MOJYYEHHBIX pE3YJIbTaTOB.
[IpynunHBl HCKaXKEHUsT PE3yJbTAaTOB DKCIIEpUMEHTA. [IOHATHE CTaTUCTUYECKOTO

TECTa
Knerka xak Ouoiorudyeckas cucremMa

Krnerka — cTpykTypHO-(yHKIIMOHANbHAS €AWHMIIA XKUBOro. Mcropus OTKpBITHS
kinetku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. lIBann, M.
[lnetinen, P. BupxoB). OCHOBHbIE TIOJIOKEHUSI COBPEMEHHOM KJIETOUYHON TEOPHUHU.
MeTo b1 MOJIEKYIISIPHOMN M KJIIETOYHOM OMOJIOTUH: MUKPOCKOIHNS, XpoMaTorpadus,
anexTpodopes, METO/T MEUEHBIX aTOMOB, muddepeHnmranbHoe

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

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

e€ poJib KaK pacTBOPHUTENS, pearcHTa, y4acTHE€ B CTPYKTYpPUPOBAHHUU KIIETKH,



2.3

TEIUIOperysaiuu. MuHepanbHbIe BEHIECTBA KIETKH, WX OHUOJOTHYEcKas pOJb.
Posib kKaTHOHOB M aHMOHOB B KJIETKE.

buonoruueckue nonumepsl. benku. AMHUHOKHCIOTHBIM COCTaB  OEJIKOB.
Crtpykrypbl OenkoBoi Mousekysbl. [lepBuunas cTpykTypa Oenika, MeNnTHIHAS
CBA3b. BropuuHas, TpeTUyHas, 4YETBEPTUYHAs CTPYKTYphl. J[leHarypaums.
CaoiictBa 6enkoB. Knaccudukanus 6enxoB. buonornueckue QyHKIUN OSIKOB.
VYrneBonpl. MoHOcaxapupl, AUCAXapUAbI, OJIMIOCAXAPUABl U IOJIUCAXAPUJIBIL.
OO0muit mnaH cTpoeHuss U (PU3UKO-XMMUYECKHE CBOICTBA  yrJeBOJIOB.
buonoruueckue GyHKIIUU YTIIEBOIOB.

Jlummnapsl. T'unpodunbHo-runpodoOHbie cBolicTBa. Knaccupukanus JIWnumos.
Tpurnuuepunsl, dochonunuasl, BOCKH, CTepouabl. buonormdeckue (yHKIUU
munuaoB. O0mre cBoicTBa OMONIOrMUECKUX MEMOpaH — TeKy4eCTh, ClIOCOOHOCTh
K CaMO3aMBIKaHUIO, TTOJTYIIPOHUIIAEMOCTb.

HyxneunoBbie kucinorsl. JIHK u PHK. CrpoeHne HYKJIEHMHOBBIX KHCIOT.
Hyxneoruasl. IIpuniun xomminementapuoctu. [lpaBuno Yapradda. Crpykrypa
JIHK — nBoitHas criupans. MectoHaxoxaeHue u ouonorudeckue ¢pynkiuu JJHK.
Bunel PHK. @yuxkunu PHK B knetke.

Crpoenue wmosekynsl AT®. Makpospruueckue cBsi3u B MmoJiekyie ATO.
buonoruueckue pynkiun AT®. BoccTaHoBIEHHBIE TEPEHOCUUKH, UX QYHKIIUHU B
kietke. CexkBennposanue /JHK.

CtpykTypHasi OuoyioTHsl: OHMOXUMHUYECKHE U OHO(DU3UYECKHE HCCIEIOBAHUS

COCTaBa M MPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOJIEKYJT

Tunsl  kieTok: sykapuoTHdeckass UM npokapuotuyeckas. CTpyKTypHO-
(byHKIMOHATIBHBIE 00pa30BaHNUS KIETKH.

Crpoenue mpokapuotuueckoil kierku. Kierounas cTeHka OakTepuil u apxeil.
OcoOeHHOCTH CTpOeHUsi TeTepoTpoPHON M aBTOTPOPHONU MPOKAPUOTHUECKUX
KJIeTOK. MecTo U pojib MPOKapHOT B OUOIIEHO3aX.

Crpoenre U (pyHKIIMOHMpPOBaHHE SYKAPHMOTHUECKOM kieTku. Ilnazmatuueckas
MeMmOpana (ruiazmanemma). CTpyKTypa Iuia3Matudeckoil MmemOpansl. TpaHcropT
BEUIECTB uepe3 IUIa3MaTUYeCKyl0 MeMOpaHy: maccuBHbIM  (nuddysus,
obOneryénnast nud@y3us), aKTUBHBIN (MEPBUYHBIA U BTOPUYHBIA aKTHBHBIN
tpancnopt). [lomynponunaemocts MemOpanbl. PabGora Harpwuii-kaaneBoro
Hacoca. DHJOLUMTO3: MUHOIMTO3, (aronuro3. Dk3o1uTo3. Kierouynas creHka.
Crpykrypa 1 GyHKIUU KIETOYHON CTEHKH pacTeHH, rpruOoB.

Hutommazma. IluTo3oms. Ilutockener. JIBuxkeHune 1uTominasmbl. OpraHouibl
kiIeTkd. OpHoMeMOpaHHBbIE OpraHOMABl KIJIETKU: DHJOIUIa3MaTU4ecKas CeTb
(BIIC), anmapar 'onbmku, IM30COMBI, UX CTpOeHHE U (YHKUUHU. B3aumocsszb
OJTHOMEMOpaHHbBIX OPraHouA0B KJIeTKH. CTpOEHHE TpaHyJIIPHOIO PETUKYIyMa.

Cunre3 pactBopuMbIX OenkoB. CHHTE3 KIETOYHBIX MemOpaH. [mamkuit
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(arpaHynspHBIA) SHAOIUIA3MAaTHYECKUN peTukyinyM. CekpeTopHas QyHKUUS
anmnaparta ['onpmku. TpaHcmopT BellecTB B KIETKE. Bakyoiu pacTUTENbHBIX
kietok. Kiierounslii cok. Typrop.

ITosryaBTOHOMHBIE OPraHOUIBI KJIETKU: MUTOXOHPHUH, IUTACTUBL.

Crpoenne u (pyHKIMM MUTOXOHApPUN M miactuj. llepBuuHbIe, BTOPUYHBIC U
CIIO)KHBIE  TUIACTUABl  (POTOCHHTE3UPYIOIIMX  JYKapuoT.  XJIIOPOILIACTHI,
XPOMOIUIACTBI, JISMKOIUIACTHI BBICHIMX PACTCHUN.

HememOpannble opranougsl kietku CrpoeHue M (QYHKIUMM HeMeMOpaHHBIX
OpPraHouJIOB KJIETKH. Pubocombl. MukpoduiaaMeHTsl. MplieyHble  KIETKU.
MuxkpotpyOouku. Knerounelii neHtp. CrTpoeHHE U [BHXKEHHE >KTYTUKOB H
pecHrueK. MUKpOTpyOOUKH LIUTOIIAa3MbL. LIeHTpHOIb.

SAnpo. O6Gonouka sapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOEHHE U
¢bynkuuu. SnepHbiii OenmkoBBIH MaTpuKkce. IIpocTpaHCTBEHHOE pPACHONIOKEHHE
XpOMOCOM B HHTep(]a3HOM sizipe. benku xpomMaTnHa — THCTOHBI.

Knerounsle BkmoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KJIETOK JyKapHOT

(pacTUTENBbHOM, Y)KUBOTHOU, TPUOHON)

AccuMWISIIMSL U JTUCCUMMIISALIUSA — JIB€ CTOpPOHBI MeTabonu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPOMHBIM M TeTepOTPOPHBIA. YUacTHe KHUCIOpPOoJa B OOMEHHBIX
mpoueccax. OJHepreTuyeckoe ooOecrieyeHue KiIeTKU: InpeBpaiieHne ATD B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIN XapakTep peaklHuil KJIETOYHOTO
MeTtabonmu3ma. DepMeHTHl, MX CTPOCHHE, CBOMCTBA U MEXaHWM3M JIEHUCTBUS.
Kodepmentsl. OTinuns GpepMEHTOB OT HEOPraHUYECKUX KaTannu3aTopoB. benku-
aKTUBATOpPbl U OENKU-UHTMOUTOpHL. 3aBUCUMOCTb CKOPOCTH (PEePMEHTATHUBHBIX
peaxiuii oT pa3NUYHBIX (PaKTOPOB.

[lepBuuHBIl CHUHTE3 OpraHUYECKUX BellecTB B kierke. Potocunre3. Ponb
XJIOporiacToB B mporecce (orocunTe3a. CpetoBass u TemMHOBas (asbl.
[IponykTuBHOCTE (QoTOCHHTE3a. BinusHMe pa3nuuHbIX (AKTOPOB Ha CKOPOCTh
¢dorocunTe3a. 3HaueHue (HOTOCHHTE3A.

XemocuHTe3. PazHooOpasue opraHM3MOB-XEeMOCHHTETHKOB: HUTPUDUIIUPYIOIINE
OakTepuu, XKeIe300aKTepuu, cepoOaKTEepHu, BOAOPOJHBIC OaKTepHwu. 3HAUYCHHE
XEMOCHHTE3A.

AHa’poOHbIe opraHusMbl. Bumel Opokenus. I[IponykTel OpokeHHsS H UX
WCIOJIb30BaHNE YEJOBEKOM. AHA’pOOHBIE MHKPOOPTAaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH ¥ BO30YIUTETN OOJIE3HEH.

AspoOHBIE OpPraHW3MBI. DTambl dHEpreTudeckoro oomena. IloaroroBuTenbHBIN
sTan. [ MMKoiamu3 — 6eCKUCIOPOIHOE PACIICTIIICHHUE TIFOKO3BI.

buonoruueckoe OKHUCIEHHE, WIM KJIETOUYHOE JbIXaHue. Poiib MUTOXOHApUN B
mporeccax OHOJIOrMYECKOro OKUCJICHHUS. Huknuyeckue peaxIuu.

OxkucnurensHoe dochopunupoanue. [Ipenmymectsa aspoOHOro mytu oOMeHa
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BEIIIECTB Mepe1 aHa3POOHBIM. DPPEKTUBHOCT IHEPTETUIECKOT0 0OMeHa

Peakuuu matpuyHoro cuHTe3a. [IpuHIMI KOMIUIEMEHTApHOCTH B pEaKLHUAX
MaTpUYHOTO cuHTe3a. Peann3anus HacnencTBeHHOH nHopMarmu. I'eHeTnyeckuii
KOJI, ero csoucrBa. Tpanckpunuusa — Marpuusbslid cuHTe3 PHK. IIpumHnmmnsr
TPAHCKPUIILIUU: KOMILJIEMEHTAPHOCTh, aHTUIIAPAIIEIbHOCTh, ACUMMETPHUYHOCTbD.
Tpancnaums u e€ stanbel. Yuactue TpaHcnoptHbeix PHK B OuocuHTe3e Oenka.
VYcnoBust OuocuHTe3a Oenka. KomupoBanwe amMHHOKUCIOT. Poms pubocom B
O6uocuHTe3e Oenka.

Opranu3zaiys reHomMa y IpoKapuoT U 3yKapuoT. Perymisius akTHBHOCTH F€HOB y
npokapuot. ['unore3a onepona (P. XKakob, XK. Mano). Perymsauuss oOMEHHBIX
IIPOLIECCOB B KieTKe. KileTounslii romeocras.

Bupycsl — HekierouHbsle (OPMBI JKU3HH M OONHMraTHble mapa3utbl. CTpoeHHe
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepruodaros.

BupycHbie 3a0oneBanus uenoBeka, KUBOTHBIX, pacteHuid. CIINJ], COVID-19,

conraJibHbIC U MCIUITMHCKHUC HpO6JI€MI)I

Knerounsnii uwmkn, ero mnepuonbl U perymsius. HWurepdaza u MuTos.
OcobeHHOCTH TIPOIECCOB, NpoTekamux B uMHTEpdasze. [loaroroBka KIeTKH K
nenenuto.  IlpecunreTnueckuil  (HOCTMUTOTHYECKMI), CHUHTETHYECKUH U
MOCTCUHTETUYECKUH (IPEMUTOTUYECKUI) TepHObl HUHTEP(DaA3bI.

Marpuunsiii  cunre3 [IHK — permukanusa. Ilpuanunsr perumkanum  JIHK:
KOMIUIEMEHTAPHOCTb, ITOJIYKOHCEPBATUBHBIM CHHTE3, AHTHUIIAPAJUIEIBHOCTb.
Mexanusm permmkanuu JJHK. Xpomocomsl. Ctpoenne xpomocom. Tenomeps! u
Tenomepa3a. XpPOMOCOMHBIH HAa0Op KIETKM — KapHOTHI. JIMIUIOMAHBIA U
rarionHbii - HaOopbl XpomocoM. ['omosornunsle Xpomocomsl. IlosoBbie
XPOMOCOMBI.

Jenenune xietkn — MuTo3. CTaguu MHUTO3a U IMPOUCXOASINNE B HUX ITPOLECCHI.
Tunsl MuTo3a. KapuoknHe3 M nurtokuHe3. brosornueckoe 3HaueHHE MUTO3A.
Perynsmus mutoTndeckoro nukia kiaeTku. [Iporpammupyemast kinerounasi ruoenb
— amomnTo3.

(DYHKLII/IOHB.J'ILH&}I TCHOMHKA
OpPaHI/ISM Kak OMOJIOTHUYecKasi CHCTeEMa

OOHOKJIETOYHEIE, KOJIOHHAJIbHBIC, MHOTOKJICTOYHBIC OpraHu3Mbl u
MHOTOTKaHEBBIE OPTaHU3MBI.

dopMBl Pa3MHOKEHHUS OpPraHU3MOB: Oecrojoe (BKJIOYas BEreTaTUBHOE) |
mosoBoe. Bumbl  O6ecmooro  pa3MHOXKEHHS:  MOYKOBAaHUE, CIOPYJISAIHS,
(dbparMeHTaIus, KIOHUPOBAHUE.

[TonoBoe pasmHosxenue. [lonoBeie kneTku, uiu rametsl. Meio3. Ctaaun menosa.

[ToBenenue xpomocoMm B meiose. Kpoccunrosep. buonornueckuii cMbICi Meiio3a
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1 TI0JIOBOTO Ipolecca. Melo3 1 €ro MecTo B JKU3HEHHOM IUKJIE OPraHU3MOB.
[Ipen3aponpiieBoe paszButHe. ['ameToreHe3 y >KMBOTHBIX. [l0J0OBBIE JKene3bl.
OOpa3oBaHue U pa3BUTHE MOJIOBBIX KiIeTOK. CrepMaToreHe3 U OOIEHE3.
Crpoenue mnoioBBIX KiIeTOK. OmIoJ0TBOpeHHE U SMOpPUOHAIBHOE pPAa3BUTHE
KUBOTHBIX. CIIOCOOBI OTUIOIOTBOPEHUS: HApY)KHOE, BHYTpeHHEe. [lapTeHorenes.
WunuBunyanpHOEe pa3BUTHE OpraHu3MoB (oHTOreHes). Craaum 3MOpHOreHesa
YKUBOTHBIX (Ha mpumepe Jiarymkn). Jpoonenne. Tunsl apodnenus. OcodeHHOCTH
Apo0JieHUsT MJIEKONMTAIOMIMX. 3apobILeBble JUCTKH (racTpyisanus). 3akiaika
OpraHoOB M TKaHEW W3 3apOJBIIIEBbIX JIMCTKOB. B3aMMHOE BIMSHUE 4YacTed
pa3BUBAlOLIErocs 3apoibllia (3MOpUOHANbHAs HMHAYKLMA). 3akiajka IJIaHa
CTPOEHUS JKHBOTHOIO KaK pe3yJbTal HEPapXWYECKUX B3aMMOJACHCTBUI TI'€HOB.
Biusnue Ha 5MOpHOHAIBPHOE pa3BUTUE Pa3IMYHBIX (PAKTOPOB OKpYXKAroOIIEH
cpenpbl.

Poct u pazutue xxuBoTHBIX. [locTaMOpronanbubli nepuoa. [lpsmoe n Henpsimoe
pasButHe. Pa3Butue ¢ meramopdo3oM y O€CHO3BOHOUHBIX M IO3BOHOYHBIX
KUBOTHBIX. bHOJOrM4eckoe 3HAU€HUE NPSIMOrO0 M HENPSMOIO pPAa3BUTHUSA, HX
pacnpocTpaHeHue B mnpupoje. Tumbl pocta XKUBOTHbIX. DaKTOpHl peryiasuuu
pocTta JKMBOTHBIX M denoBeka. CTaauu NOCTAIMOPUOHAIBHOTO pa3BUTHUS Y
KUBOTHBIX U 4esoBeKa. [lepnopl oHTOreHe3a yenoBeka.

PasMHoxeHne u paszButue pacteHuid. ['ametodputr u cnopodur. Meiio3 B
KU3HEHHOM IMKJIe pactenuii. (OOpa3oBaHue CHop B TMpolecce Meio3a.
I'amerorenes y pacrenuil. OIUIOAOTBOpEHHWE U PA3BUTUE PACTUTEIBHBIX
OpraHu3MoB. /[BoiiHOe OIUIOIOTBOPEHKE Y IIBETKOBBIX pacTeHni. OO0pazoBaHue 1

Pa3sBUTHEC CECMCHHU. MexaHu3MbI peryjiannuu OHTOTCHE3a Yy paCTeHI/Iﬁ 1 ) KUBOTHBIX

I/ICTOpI/IH CTAHOBJICHUA W  pPa3BUTHA TI'CHCTUKHU KaK HaAYKH. OcHoBHBIC
TCHETHYCCKHUE IIOHSATHS W CHUMBOJEBL I OMOJIOrMYHBIE XPOMOCOMBI, AJIJICIBHBIC
I'CHbI, aJIbTCPHATHBHBLIC IIPU3HAKH, HOMI/IHaHTHBII\/'I u pCIIeCCI/IBHI)II\/JI IMPU3HAK,
roMo3uroTa, rerepo3nurora, 4Yucrad JIMHUA, T I/I6pI/I,I[LI, T'CHOTHII, (beHOTI/IH.
OcHoBHBIC METOJBbI I'CHCTHUKU! T I/I6pI/I,Z[OJ10FH‘-IeCKI/II>'I, HHTOHOFHQCCKHﬁ,

MOJIEKYJIAPHO-T€HETUYECKUMN

Monorubpunnoe ckpemupanue. [lepsbiit 3akoH MeHens — 3akoH enHo00pa3us
ruOpuioB mnepBoro mokosieHus. IlpaBuno ngomuHupoBaHus. Btopoill 3akoH
MeHngens — 3akOH paclIelyieHuss Mpu3HAKoB. LluTonormueckne OCHOBBI
MOHOTHOPHUAHOTO CKpelnBaHus. [ umores3a 4MCTOTH raMerT.

AHanuzupyrolee ckpemuBaHue. [IpomMeXyTOuHBIM XapakTep Hacl€OBAHHUS.
Pacmennenne npu3HakoB pY HEMTOJIHOM JOMUHUPOBAHUH.

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

HacCJICOJOBaHUA IMPU3HAKOB. ]_II/ITOJIOFI/I‘-IGCKI/IC OCHOBBI JAUTH 6pI/II[HOFO
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CKpELIUBaHUs.
CueruienHoe HacienoBanue mnpusHakoB. Pabotst T. Moprana. CueruieHHoe
HACJICJOBAaHUE T'€HOB, HAPYIIEHUE CLEIUICHUS MEXIYy IeHaMH. XPOMOCOMHas
TEOpHUs HACJIEICTBEHHOCTH.

I'enernka mona. XpoMOCOMHBIH MEXaHU3M OIpPEIENEeHUs Moja. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbBII M reTeporaMeTHbl mos. I'eHerndeckas
CTPYKTypa IIOJIOBBIX XpomocoM. HacnenoBaHume mNpU3HAKOB, CLEIUIEHHBIX C
II0JIOM.

I'enotun kak nenoctHas cucrema. [lmedoTponuss — MHOKECTBEHHOE ICHCTBUE
resa. MHOXECTBEHHBIM aiuleu3M. B3auMopelcTBue HealIeIbHBIX I'€HOB.

KommnementapHocts. Onuctas. [lonumepus

BzaumoneiicTBue reHoTUNa U cpebl pu hopmupoBanun (peHotuna. I3MeHYHBOCTb
Npu3HaKkoB. KayecTBEHHbIC M KOJMYECTBCHHbIC MPU3HAKU. BUIbl M3MEHUYMBOCTU:
HEHaCJIEACTBEHHAs: ¥ HacJIeACTBEHHAs.

MoudukanionHass ~ U3MEHYUBOCTb. Poib cpeapl B (dbopMupoBaHHA
MOIM(UKAITMOHHOW M3MEeHYMBOCTH. HopMa peakiinu npusHaka. BapuaroHHbId psit
n BapuanuonHas kpuBas (B. HMoranncen). CsoiicTBa MOIU(PHKAIIMOHHON
W3MECHYMBOCTH.

I'enotunmyeckas n3MeHYUBOCTh. CBOMCTBA F'E€HOTUITHYCCKOM M3MEHYHMBOCTH. BHIbI
TeHOTUIMYECKON N3MEHUNBOCTH: KOMOMHATHBHAS, MyTaIl[MOHHASI.

KomOunatuBHas uW3MEeHYMBOCTh. Mei03 ¥ TOJOBOWM TpollecC — OCHOBA
KOMOHMHATHUBHOH M3MEHYUBOCTU. POoIh KOMOMHATHUBHON M3MEHUYHMBOCTH B CO3JaHUU
TeHETUYECKOro pa3HooOpa3us B Mpe/iesiax OHOTO BUIA.

MyTranroHHas U3MEHYMBOCTb. BHUJIbI MyTalluii: T€HHBIE, XPOMOCOMHBIE, TEHOMHBIE.
CroHTaHHBIE U WHIYUMPOBAaHHBbIE MYTAalWU. SIEpHbIE M IUTOIUIA3MAaTHYECKUE
Mytaiuu. COMaTHYECKUE U MOJIOBBIE MyTaIy. [[pruuuHbl BOSHUKHOBEHUST MYTaITHIA.
MytareHbl ¥ WX BIMSHME HA OPraHU3MbL. 3aKOHOMEPHOCTH MYTAI[HOHHOTO
npoiiecca. 3aKOH TOMOJIOTHYECKHUX PsIIOB B HacleAcTBeHHON n3meHunBocTH (H.U.

BaBI/IJ'IOB). BHCHHepHaﬂ U3MCHYMBOCTHh U HACJICIACTBECHHOCTD

Kapuotun wuenoseka. MexayHapoHas MporpaMMa HCCIEIOBAaHUA TIe€HOMaA
yernoBeka. MeToapl  HM3Yy4eHUsT TEHETMKM  YEJOBEKAa: TIEeHEAJIOTMYECKUU,
OJIM3HELOBLIN, IIATOTeHETHUECKHH, MONYJISITUOHHO-CTATUCTUYECKH,
MOJIEKYJISIPHO-TEHETHYECKU . CoBpeMeHHOE onpeereHue TeHOTHMA:
IOJJHOTEHOMHOE CEKBEHUPOBAHME, TEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOILIBIO
[MI1P-anamu3a. HacnencrBeHHble  3a0ojeBaHMS  4ejoBeKa. | e€HHbIE U
XPOMOCOMHBIE 00s1e3HU YEJI0BEKa. bonesnn c HACJIEICTBEHHOU
MPEIPaCTIOI0KEHHOCThI0. 3HAaYCHHE MEAWIIMHCKOW TeHETUKU B MPEIOTBPAIICHUN

U JIEYECHNY T€eHETHYECKHUX 3a00eBannii yenoBeka. CTBOJIOBEIE KIIETKU
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JlomecTukalus U ceseKus. 3apoXkKIeHUE CEIEKIUU U JoMecTuKauu. Yuenue H.M.
BaBmiioBa 0 1eHTpax MPOMCXOXKICHUS U MHOT00Opas3usi KyJIbTYPHBIX PACTECHHH.
Ponb cenexkuuu B co3gaHuM COPTOB PaCTEHUN M MOPOJ KHUBOTHBIX. CopT, Mopoaa,
TaMM. 3aKOH T'OMOJIOTMYECKMX PSJIOB B HACIEACTBEHHOW u3MeHunBoctd H.U.
BasuiioBa, ero 3naueHue st CENIEKIIMOHHON pabOThI.

Metoabl  ceneKIMOHHOW paboThl. VICKyCCTBEHHBIM OTOOp: MacCOBBIM H
WHIUBUYAIbHBIH. Ortanel KOMOMHAIIMOHHON CEJIEKIIUH. UcneiTanue
pou3BoauTeNed Mo MOTOMCTBY. OTOOp MO TEHOTHIY C IMOMOIIBIO OILEHKU
(eHoTHNa MOTOMCTBA M OTOOP 1O TEHOTHUITY ¢ moMolIbio ananu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METO/[ CEJICKITMOHHOM pa0boThl. PannaimoHHbIH 1
XUMHUYECKU MyTareHe3 Kak HWCTOYHHUK MYTaluid Yy KYyJIbTYpHBIX (QopM
opranu3moB. Mcnonb3oBaHWE€ TEHOMHOIO PEJIAKTUPOBAaHUS M METOJOB
pexomOuHaHTHBIX JIHK 11151 mosrydeHust HCXOAHOTO MaTepraia Jilsl CeIEeKIIHH.
[lonyuenne mnomumuonnoB. BuyrpuBmnoBas rulOpuauzaiys. bim3kopoacTBeHHOE
CKpelllMBaHue, Wi WHOpuAMHT. HeponcTBeHHOE CKpelBaHHWe, WM ayTOPUIUHT.
I'erepo3uc u ero mpuumnsl. Mcnonb3oBaHue rereposuca B cenekiuu. OtnanéHHas
rubpuamsanys. [lpeogonenne Oecruionusi MEXBUIOBBIX THOpUIOB. JlocTikeHus

CEJICKLIMU PACTEHUI U YKHUBOTHBIX

OOBEKTHI, UCIOIB3YyEMbIE B OMOTEXHOJIOTUH, — KJIIETOUHBIE U TKAHEBbIE KYJbTYpHI,
MHUKPOOPIaHU3MBbl, HUX  XapaKTepUCTHKa. TpajuIMOHHAas  OHOTEXHOJIOTHSL:
xje0oneyeHre,  MOJydYeHHE  KUCIOMOJOYHBIX  HPOJIYKTOB,  BUHOJENIHE.
Muxkpobuonornyeckuii  cuHTe3. OOBEKTH MHUKPOOHOIOTHYECKUX TEXHOJOTHI.
[IpousBoncTBO ~ Oenka,  aMUHOKHMCIOT M BUTaMMHOB.  VcKyccTBEHHOE
OILUIONOTBOpEHUE. PEKOHCTPYKIMA SMLEKICTOK M KIOHUPOBAaHUE JKUBOTHBIX.
Mertoa TpaHCIUIaHTalUHU SAEP KIIETOK.

XpoMOCOMHass M Te€HHas HWHXKEHepus. VICKyCCTBEHHBIM CHHTE3 Te€Ha |
KoHCcTpynpoBaHue pexkomOuHaHTHbIX JIHK. JlocTukeHus W NEepCeKTUBBI
XpPOMOCOMHOW M TeHHOM WH)XeHepuu. MeaurnuHckue OUOTEXHOJIOTHH.

Hcmonbs30BaHHE CTBOJIOBBIX KJIETOK
Cucrema u MHOFOOGpaSI/Ie OpTraHHU4Y€CKOIro Mrupa

buonornueckoe  pasHooOpazue  opraHu3moB.  CoBpeMeHHas  cHUCTeMa
opranudeckoro wmwupa. IlpuHiunel kimaccudukamuu opraHu3mMoB. OCHOBHBIC
CHCTEMATHYECKHE TPYIIILI OPTaHU3MOB.

OCOOEHHOCTH CTPOCHHUS M JKU3HEAEATEIBHOCTU OJHOKJIETOYHBIX OPraHU3MOB.
bakrepuu, apxeu, OJHOKJIETOUHbIE T'PUObI, OJHOKIETOUYHbIE BOJOPOCIH, IAPYTrHUe
IMPOTHUCTHI. KononnanbpHbie OpraHHU3MBI. HBI/I)KCHI/IG OIHOKJICTOYHBIX OPraHU3MOB!
amMEOONAHOE, KT'YTUKOBOE, PECHUYHOE. 3alliTa y OJHOKJIETOYHBIX OPTaHHU3MOB.

PaznpaxuMocTh y OAHOKIETOYHBIX OPraHu3MOB. TaKCUChI
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MHorokJjieTouHbIe pacTeHUs. B3auMOCBA3b YaCTEN MHOTOKJIETOYHOI'O OpraHu3Ma.
Tkanu, opraibl U CUCTEMbl OPraHOB MHOTOKJIETOYHOIro opranusma. OpraHuszm
Kak enuHoe 1uenoe. TkaHum pacteHuid. TuIBl PacTUTENbHBIX TKaHEM:
oOpaszoBarenbHas, IOKPOBHAs, MPOBOAMAIIAs, OCHOBHAs, MEXaHHYECKas.

OcobenHocty cTpoeHUs, PYHKIUN U PACIIOIOKECHUS TKAaHEH B OpraHax pacTeHUI

BereraruBHble U TeHepaTUBHBIE OpraHbl pacTeHud. @YHKIUN OPraHOB U CHUCTEM
opranoB. Kapkac pactenuil. J[BUKE€HME MHOTOKJIETOYHBIX PACTECHUM: TPOIIU3MBI U
Hactuu. llornomieHue BOABI, YIVIEKUCIOTO Ta3a W MUHEPAIbHBIX BEIIECTB
pactenusimu. [Ipixanue pacrenuid. Auddys3us razoB yepes3 MOBEPXHOCTb KIETKH.
TpancriopTHble cucTeMbl pacTeHuid. Bbpimenenwe y pacreHuid. 3ammura y
MHOTOKJIETOUHBIX pacteHuil. Kyrukyna. CpenctBa MacCHBHOM M XUMHUYECKOM
3amuThl. OUTOHIIUIBI.

PazgpaxxumocTs M peryisiuus y opraHu3mMoB. Pa3gpakuMocTb W peryisiuus y

MHOTI'OKJICTOYHBIX paCTeHHﬁ. PocToBrIe BeniecTBa U MX 3HAYCHUE

MHoOrokieTouHsle  XKMBOTHbIE.  B3auMOCBS3b  4acTe€il  MHOTOKJIETOYHOI'O
opraHnusma. TKaHI/I, Oopranbl U CHUCTCMbI OpPTraHOB MHOI'OKJICTOYHOI'O OpraHu3Ma.
Opranusm kak eauHoe 1enoe. ['omeocrtas. TkaHU KUBOTHBIX U 4Ye€IOBEKa. THIIBI
KUBOTHBIX TKaHEH: SNUTEIUalbHas, COCIWHUTEIbHAsA, MBbIIICUYHAs, HEpBHas.
OcoOenHoctu cTpoeHHs, (YHKUMH U pacHoONOKEHUsT TKaHEW B OpraHax

JKHUBOTHBIX U YCJIOBCKaA

Opransl U CUCTEMBI OPraHOB KUBOTHBIX. DYHKIIMM OPraHOB U CUCTEM OPraHOB.
Omopa Tena opranu3moB. CKeleTbl OJIHOKJIETOYHBIX W MHOTOKJIETOUYHBIX
XKUBOTHBIX. HapyxHblil 1 BHyTpeHHHI ckeneT. CTpOEHHE W THUIbl COETUHEHUS
KOCTEH.

JIBM>KEHHE MHOTOKJIETOYHBIX KMBOTHBIX. IluTanue sxmBOoTHBIX. IIuTanme
MTO3BOHOYHBIX JKUBOTHBIX. JIpIxaHue kMBOTHBIX. KoxkHoe abixanue. JXKabepHoe u
JIETOYHOE JIBIXaHHUE.

JlpIxaHW€ IO3BOHOYHBIX JKMBOTHBIX. OBOJIOLMOHHOE YCJIOXXHEHHE CTPOCHUS
JETKUX MO3BOHOYHBIX XUBOTHBIX. JlpIXaTenbHas cUCTeMa 4eloBeKa. MeXaHu3M
BEHTWISIMK JETKUX Yy NOTUI W MIEKONUTAIOMMX. TpaHCHOPT BELIECTB Y
opranu3moB. TpaHcmopT BemecTB y XHMBOTHbIX. KpoBeHocHas cucrema u eé
opranbl.  KpoBeHocHas  cucreMa  IIO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpOBOOOpalieHusl. OJBONIOIMOHHBIE YCIOXKHEHUS CTPOEHUS KPOBEHOCHOM
CUCTEMBI MO3BOHOYHBIX JKUBOTHBIX. BbleneHue y opraHu3zMoB. Beiaenenue y
XKUBOTHBIX. CoKpaTuTEnbHbIe Bakyosn. Opransl BiaeneHus. CBsA3b MOJIOCTH Tea
C KPOBEHOCHOW M BBIJEIUTEIbHOW CUCTEMAMH. BblaeneHue y MO3BOHOYHBIX
KUBOTHBIX. 3allldTa Yy MHOTOKJETOYHBIX JKMBOTHBIX. I[lokpoBBI H uX

IIPOU3BOJHEIC.
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PaznpaxxuMocCTh M peryssius y OpraHu3MoB. Pa3ipa)kuMocTh y 0JTHOKJICTOYHBIX
opranu3MoB. Takcuchl. PazapaXMMOCTh W pEerynsiuus y MHOTOKJIETOYHBIX
pactenuii. PocToBble BellecTBa U UX 3HaYCHHE.

HepBHas cucrema u pediextopHasi peryssius Y MHOTOKJIETOUHBIX KHBOTHBIX.
HepBhas cuctema u €€ otaensl. DBONIOIMOHHOE YCIOXKHEHUE CTPOSHHSI HEPBHOM
CHCTEMBI y KUBOTHBIX.

Pazpaborka anroputmMoB u mnporpamMm s 3¢GHEKTUBHON (HYHKIIMOHATLHOMN
aHHOTallMd  TE€HOMOB,  TPAHCKPUIITOMOB,  IPOTEOMOB,  MeTabOJIOMOB

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

OpraHbl 1 CUCTEMBI OPraHOB yesnoBeka. OTebl TOJIOBHOTO MO3ra O3BOHOYHBIX
KHUBOTHBIX. Peduekc u peduiekropHas nyra. be3ycrnoBHbIE U yCIOBHBIC
peduexcel. I'ymopanbHast peryiasiuss M SHAOKPUHHAs CHCTEMa JKUBOTHBIX U
yesioBeKa. JKene3bl SHAOKPUHHOM CUCTEMBI U MX TOPMOHBI. [IeficTBHE TOPMOHOB.
B3aumocBsi3p HEpBHOM M SHIAOKPUHHOM cucTeM. [unoramamo-runodusapHas

cucrema. Pedrekc u pednexropHas ayra. be3ycioBHbBIE U YCIOBHBIC PEIICKCHI

3amuTa opranuzMa ot OosezHel. IMMmyHHast cuctema venoBeka. KiieTouHblil u
TYMOPaJIbHBIA MMMYHHTET. BpOXXAEHHBIA, NPHOOPETEHHBIH crennu(uIecKuii
umMmyHuTeT. Teopuss  KIOHaJIbHO-CeleKTUBHOro uMmyHutera (IL.Dpnux,
®.M.beprer, C.Tonerasa). BocnamurenbHble OTBETHI OpraHu3moB. Poib

BPOKJIEHHOIO HMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUI

KpoBeHnocHast cucrema u e€ opransl. Cepale, KpOBEHOCHBIE COCYABI U KpPOBb.

Kpyru xpoBooOpaiienus. Pabora cepaiia u e€ perynasuus

Jbixanue yenoseka. [{ud¢ys3us razoB uepe3 MoBEpXHOCTh KIETKU. [[pIxaTenbHast
cucrteMa 4enoBeKa. /JlpIxarenpHas MOBEpXHOCTb. Perymsanms — JIbIXaHUS.
JlbIxatesbHble 00bEMBI

[TumeBapurtenbHas cucreMa uenoBeka. OTHenbl MHUIIEBAPUTENIBHOTO TPAKTA.
[InmeBapuTenpHble  Kene3bl.  BHYTPUIIONIOCTHOE M BHYTPHUKIIETOYHOE
MUILEBAPEHUE

ITokpoBel M wux mnpousBoiaHble. Opransl BblaeneHus. [louku. CrpoeHue u
¢byHkmonupoBanue HeppoHa. OunbTpanus, cekpenus U 0OpaTHOE BCAChIBAaHUE
KaK MEXaHU3MbI pabOThl OpraHoB BbleseHuss. OOpa3oBaHUE MOYH Y YEJIOBEKa
JIBukeHne 4esoBeka: MbliieyHas cuctema. CKeleTHble MBIIIIBI U UX paborta.
CTpoeHME U TUTIBI COEAUHEHHS KOCTEM

Teopus sBomronnu. Pazsutre xu3Hu Ha 3emMie

OpomtorimonHas  Teopust Y. Jlapsuna. IIpenmochbuiku — BO3HUKHOBEHHS

napsuHM3Ma. JKn3Hb U HayyHas aedarenbHocTh Y. JlapBuHa.
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JiBmkymue cuiibel 3Boitonuu BUaoB no Y. JlapBuHy (BbICOKasi MHTEHCHBHOCTh
pa3sMHOXKEHHS OpPraHM3MOB, HACJEICTBEHHAas W3MEHYMBOCTh, Ooppba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN U UCKYCCTBEHHBINA OTOOD).

Odopmnenne cunTernyeckor teopuu sBomroiuu (CTD). HelitpanbHas Teopus
sBomtoru. CoBpeMEHHAas HBOJIOIMOHHAS OMOJOTrHs. 3HAYEHUE SBOJIIOLMOHHON

TEeOpuHu B OPMUPOBAHUN €CTECTBEHHO-HAYYHON KapTHHBI MUPA

[Tonmynsimust kak ayeMeHTapHas eauHuia 5BoyiolUU. COBpEMEHHBIE METOJIbI
OLICHKM TI'€HETHYECKOTO pa3HOOOpa3usi U CTPYKTypbl Homyisauuid. M3menenue
reHooHAa MOMYJSIIMK KakK 3JIEMEHTapHOE SBOJIIOIMOHHOE SBJIEHUE. 3aKOH
reHeTudeckoro pasHoBecus k. Xapau, B. BaitnOepra.

DOneMeHTapHbIe (aKTOPHl  (ABWDKYIIME CHJIBI) OSBOJIONUU. MyTalmOHHBIN
nporecc. KomOunatuBHas wu3MeHuMBOCTh. /Jlpeiidp reHoB — ciyuaiiHble
HEHANpaBlIEHHbIE HM3MEHEHUS 4YacTOT ajuleleil B momymsauuax. OQdexr
OCHOBATEJIA. Murparuu. W3onsmus TOTTYJISIIINIA: reorpaduyeckas
(mpocTpaHcTBeHHas ), brosoruueckast (penpoyKTUBHAs ).

EctectBennbiii  orOop — HampaBnsoomuid  dakrop sBomonuu.  Dopmbl
€CTECTBEHHOTO  OTOOpa: JBIDKYIIMH, CTaOUIU3UPYIOLIIUN, Pa3pbIBAIOLIUI
(mu3pynTuBHbI). [TonoBoit 0TOOD.

[IpucrocoOIeHHOCTh ~ OpPraHU3MOB  KaK  pe3yjibTaT  MHUKPOIBOJIOLHUU.
Bo3HukHOBeHHE — MpHUCIOCOOIEHMH Yy  OpraHu3mMoB.  ApomMopdo3bl U
uavoanantanuu. [Ipumeps! npucnocobneHuit y opranuzMoB. OTHOCUTENBHOCTD
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepum u cTpykrypa. BupnooOpasoBaHue kak —pe3ysbTaT
MUKposBoJtonu. M3omsamus — kiarodeBoil (akrop BumooOpazoBanus. Ilytu u
CHOCOOBI BUJI000pa30BaHUS: aJJIoNaTpUYECKOe (reorpaduueckoe),
CUMIIaTPUYECKOE  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (MOJIUIUIOUIU3AIIHS,
rubpuansanys). JJIMTenbHOCTh 3BOTIOIUOHHBIX TPOLIECCOB.

MexaHu3mbl GOPMHUPOBAHUS OHOJIOTUYECKOTO pa3HO0Opa3usl.

Ponp 3BOMIOLIMOHHONW OMONOrMM B pa3paboTKe HAYYHBIX METOJOB COXpaHEHHUs
OmopazHooOpa3usi. MUKPOIBOIIONMSA W KOJIBOJIOIMS TMApa3uTOB M HMX XO35CB.
Mexanu3mbl pOopMHUPOBaHUS YCTOMUYUBOCTH K aHTUOMOTHKAM M CIIOCOOBI OOPHObI

C HeH

Meroapl u3ydeHUsT MaKpOdBOMIONUHU. [laneoHTONOTrHYeCKne METOMbl M3YYCHHS
sBoonnu. [lepexonubie GopMbl U PUIIOTEHETUYECKHE PSABI OPTaHU3MOB.
buoreorpaduyeckue Metoapl u3yueHus sBomonun. CpaBHeHue (Gropsl U GayHbI
MaTepUKOB M OCTPOBOB. broreorpaduueckue odaactu 3emin. Buasi-sHneMuxu u
PEUKTHI.

DOMOpHOJIOTHUECKHE U CPABHUTEIBHO-MOP(OIOTHYECKAE METOJbl HM3y4YCHHUs
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SBONIOUMU. ['€HEeTHYeCKHEe MEXaHU3Mbl 3BOJIIOLMM OHTOTE€HE3a W TOSBIICHUS
SBOJIOLMOHHBIX ~ HOBIIECTB. [ OMOJIOTMUHBIE M  AHAJOTMYHBIE  OPraHbl.
Pynumenrtapusle  opraHbl M aTaBU3Mbl.  MOJEKYJISIPHO-T€HETHYECKHE,
OMOXMMHYECKHMEe M  MaTeMaTUYeCKWe  METOJbl  W3YYEHHUS  DBOJIOLHUU.
I'omonornunbie TeHbl. COBPEMEHHBIE METOMBI MOCTPOCHUS (PHIOTEHETHYECKUX
JIEPEBbHEB.

XPOMOCOMHBIE MYTAI[H U SBOJIIOIHS TEHOMOB.

OO6mue 3akoHOMEpHOCTH (TpaBuia) 3BojoUUMU. HeobpaTMMOCTh 3BOJIOLHUU.

AnantuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB IBOJIIOIIUU

Hayunble rumnores3bl MNpPOUCXOXKIEHHS JKM3HUM Ha 3emisie. AOuoreses u
naHcnepmus. JloHay4Hble PeAICTaBICHUS O 3apOXKICHUH KU3HU (KPEaLlMOHU3M).
['MnoTe3a MOCTOSHHOTO CaMO3apOXK/IECHUS JKU3HU U €€ ONpPOBEPKEHUE ONbITAMHU
®. Penu, JI. Cnamwrannanu, JI. Ilactepa. IlpoucxoxxneHue KU3HU U
acTpOOHOJIOTHS.

OcHoBHbIE 3Tallbl HEOpraHM4eckoM 3Bosrouuu. [lnanerapHas (reonoruueckas)
IBOJIOLMUS. XUMHUECKass »3BOJIOLUSA. AOHOT€HHBIH CHHTE3 OpraHMYeCKUX
BemlecTB u3 Heopranuyeckux. Ombir C. Mumnepa u I'. FOpu. O6pazoBanue
nosnMepoB u3 MoHoMepoB. Koanepsatnas runore3a A.M. Onapuna, rumnoresa
nepsuuHoro OynboHa JIk. XongeiiHa, reHetudeckas rumortesa I'. Mémnepa.
Pu6ozumer (T. Yek) u runoreza «mupa PHK» V. I'mnbepra. dopmupoBanue
MeMOpaH U BO3HUKHOBEHHE MPOTOKJIETKH.

Uctopus 3emnu u meroapl e€ usyudeHus. Vckomaemble OpraHWYecKHE OCTaTKH.
I'eoxponomnorust u e€ Meronsl. OTHOCHUTENBbHAs M aOCOJIIOTHAsT T€OXPOHOJIOTHSL.
I'eoxpoHosornueckas mkasa: 0HbI, Apbl, HEPUOBL, JOXH.

HavanpHble sTansl opranuueckoil sBomonuu. IlosBieHne u 3BONIONMS MEPBBIX
KJIETOK. OBOJIONMA MeTabonm3Ma. BO3HUKHOBEHHE TEPBBIX HKOCHUCTEM.
CoBpemeHHbIE MUKPOOHBIE OMOIIIIEHKU KaK aHaJIoOr MEepPBbIX Ha 3emile COOOIECTB.
Crpomaronutsl. [IpokapruoThl U 3yKapHOTBHI.

[TpoucxoxxaeHue 3ykapuoT (CUMOHOTeHe3). DBOIIOIMOHHOE IPOUCXOXKICHUE
BUpYycoB. IIponcxokIeHne MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HukHOBeHHE
OCHOBHBIX T'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tamlbl 3BOJNIONMU BBICHIMX pacTeHuil. OCHOBHBIE apoMOp(do3bI
pacrenuid. Bbixox pacrenuit Ha cymry. [losiBneHue CHOpOBBIX pacT€HHN U
3aBoeBaHMe MMM cymd. CeMmeHHble pacTeHus. [IpoucXoxkaeHHE IBETKOBBIX
pacTeHui.

OcHOBHBIE 3Tamlbl 3BOJNIONMU KUBOTHOTO Mupa. OcHOBHBIE apoMoOp(O3bI
KHUBOTHBIX. Benzckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX
TunoB. [IepBeie XOpnoBeIe KUBOTHBIE. JKU3HB B BOJE. DBOIIONUSA TO3BOHOYHBIX.

[Tpoucxoxaenne ampubuit u pentunumii. [IpoucxoxaeHNEe MICKOMHUTAOINNX U
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ntun. [lpuamun xmrodeBoro apomopdoza. OcBoeHUE OECMO3BOHOYHBIMHU U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

PazBuTue xu3HM Ha 3eMiie IO 3paM U IepuoAaM: apxeu, mpoTepo30ou, Najaeo30u,
Me30301, KaiHO30H. OOmas XapakTEepUCTHKAa KIUMAaTa H TEOJOTHYECKUX
nporieccoB. [TosiBIeHNE U paclBET XapaKTePHBIX OPraHU3MOB. YTJIe00pa3oBaHue:
€ro YCJIOBHSI U BIUSTHUE HA Ta30BBIA COCTaB aTMOCQEPEHI.

MaccoBble BBIMUPAaHUS — 3KOJOTHYECKHE KPHU3UCHI mpoiuuioro. [Ipuuunsl u
CIIEJICTBUSI MacCOBBIX BbIMHpaHUN. COBPEMEHHBII 3KOJIOTUYECKUN KPHU3HUC, €ro

0COOEHHOCTH

Paspenst m 3agaum antpomosnoruu. Mertonsl anTponosiornd. CraHOBIIEHHE
IIPEICTaBICHUH O MPOUCXO0KIEHUH YeroBeka. COBpeMEHHbIE HayYHbIE TEOPUH.
CxoncTBO 4yenoBeKa C KUBOTHBIMH. CHUCTEMATHUYECKOE MOJIOKEHUE YEeJIOBEKa.
CBuzerenbcTBa  CXOACTBA  YEJOBEKA € JKMBOTHBIMHM:  CPAaBHUTENIBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTUYECKHE, (U3HO0JIOTO-OMOXUMHUYECKHE,
noBeieHueckue. OTInyms yeaoBeKa oT KUBOTHBIX. [IpAMOX0KIeHNE U KOMILJIEKC
CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPON CUTHAJIBHON
CHUCTEMBI.

JBmwxyne cuibl ((akTopbl) aHTPONOreHe3a: OWOJIOTUYECKHE, COIHMAIbHEIC.
CooTHoteHrne OMOIOTHYECKUX U COITUANIBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.
OCHOBHBIE CTaINM AaHTPOIOTE€HE3a. ABCTPAIIONUTEKN — ABYHOTHE MIPENKH JIIOJIEH.
UYenoBek  yMenblil, TIepBble  H3TOTOBICHUA  opyaui  Tpyma. UYenosek
MPSMOXOJIAIIMNA U TEPBBIA BBIXOA JroAeH 3a mpenensl Adpuku. Yemosex
reiienb0eprckuii — oOLMi MpeoK HeaHJepTaJbCKOrO 4YeJOBeKa U 4YeJoBeKa
pazymHOro. YesnoBek HEaHIEPTAIBCKUM KaK BUJ JIIOJEH XOJIOAHOIO KIUMaTa.
YenoBeKk pa3yMHBIII COBPEMEHHOI'O THUIIA, JIEHUCOBCKUI YEJIOBEK, OCBOCHHE
KOHTHMHEHTOB 32 IpenenamMu AQpuki.

DOBONIOIUS COBPEMEHHOIO uesnoBeKa. EcTecTBeHHbBII 0OTOOp B MOMYJSALUAX
yenoBeka. MyTalMoHHBINH mporiecc W noaumopdusm. [lomynsnnoHHbIE BOJHBI,
npeiid reHoB, MUTpanus U «3PQHEKT OCHOBATENA» B MOMYJISAIHUIX COBPEMEHHOTO
YeJI0BEeKa.

Yenoseueckne pacel. Ilonstme o pace. bonpmme pacel:  eBporeougHas
(eBpasmiickasi), aBcTpaJlo-HerpoujHas  (dKBaTOpuUaibHasg), MOHIOJOUIHAS
(a3maTcko-aMepHKaHCKasi). Bpemst U IyTH pacceleHHs 4elloBeKa I10 IUIaHETE.
EnuncTtBO  yenoBeueckux pac. HayuHas  HeECOCTOSTENBHOCTH — pacH3Ma.
[IpucnocoOaeHHOCTh 4YelloBEeKa K pa3HbIM YCJIOBHSM OKpYXKaroIled Ccpeabl.
Bnusiaue reorpaduyeckoit cpeasl M Apeiipa TeHOB Ha MOPQOJOTHIO U

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

DKOCUCTEMBI U TIPUCYILIME UM 3aKOHOMEPHOCTHU
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Pa3nens! u 3agaun sxosoruu. CBsi3b IKOJIOTUH C IPYTUMH HayKaMHU.
Metoael skosoruu. lloneBble HaOmOAEHUSA. OKCHEPUMEHTBl B 3KOJOTHU:
IpUpoJHble U JabopaTopHble. MoaenupoBaHHE B HKOJOTMU. MOHHUTOPUHT

OKPY KaIOIIIEH Cpebl: TIOKATbHBIN, pETHOHAIBHBIN U TJI00AIbHBIN

Okosorndyeckue (GakTopbl U 3aKOHOMEpHOCTH uX JAedcrBus. Knaccudukanms
9KOJIOTUYECKUX  (PAKTOpOB: albmoTHyeckue, OUOTUYECKHE, aAHTPOIIOTCHHBIE.
OOme 3aKOHOMEPHOCTH JEHCTBHS 3KOJOrndeckux ¢akropos. IIpaBuio
munumyma (K. Hlnpenrens, FO. JIu6ux). TomepantHOCTh. DBpHUOUMOHTHBIE U
CTEHOOUMOHTHBIE OPTaHU3MBI.

AbGuoTtndeckue ¢daktopel. CBET Kak sKojorudeckuii axrop. JlelcTBue pasHbIX
Y4aCTKOB COJIHEYHOTO CIHEKTpa Ha OPraHU3Mbl. OKOJOTWYECKUE TIPYIMIbI
pacTeHMil M JKUBOTHBIX 10 OTHOLIEHMIO K cBeTy. CHUTHajgbHas pOjib CBETA.
doTornepruoausm.

Temnmepatypa kak oskojorumdeckuii ¢akrop. JlelicTBue Temmeparypbl Ha
opranusmsl. [ToMkuIOTEpMHBIE U TOMOHOTEPMHBIE OPraHU3Mbl. DBPUTEPMHbBIE U
CTCHOTEPMHBIE OPTaHU3MBI.

Brnaxnocts kak skonornyeckuil ¢akrtop. [Ipucnocobnmenus pacreHMH K
noJIepKaHuio BoxHoro Oamanca. Kiaccudukarmusi pacTeHWil 1O OTHOIICHUIO K
BoJie. [Ipucmocobaenns >KUBOTHBIX K H3MEHEHHIO BOJTHOTO PEKUMA.

Cpenpl oOuTaHMS OpPraHMW3MOB: BOJHAs, HA3E€MHO-BO3/AYILIHAs, IOYBEHHas,
ryOMHHAas  MOJNOYBEHHAs, BHYTPUOpPraHuW3MeHHas. (DU3UKO-XUMHUYECKHUE
OCOOEHHOCTH cpell oOWTaHMs OpraHu3MoB. l[IpucnocobiieHuss OpraHuzMoB K
KU3HU B Pa3HBIX Cpe/ax.

buonoruueckue putmsl. BHenHue u BHyTpeHHHE pUTMBL. CyTOUYHBIE U TOJUYHbIE
putMbl. [IpucrnocoOaeHHOCTh OPraHM3MOB K CE30HHBIM HM3MEHEHUSIM YCIIOBHM
KU3HU.

Xuznennvle Gopmbl opranusmoB. [lonstue o xusHeHHON ¢opme. JKu3HEHHBIE
(GopMBI pacTeHMi: JepeBbs, KyCTApHUKU, KYCTaPHUYKH, MHOTOJICTHHE TPaBBI,
oJHOJeTHUE TpaBbl. JKuzHeHHbIE (POPMBI KUBOTHBIX: THIPOOUOHTHI, TEOOUOHTHI,
a’poOuoHTHL. OCOOEHHOCTH CTPOESHMS U 00pa3a KU3HU.

buotnueckune daxTopbl. Bumbl OMOTHYECKHMX B3aWMOJCHCTBUN: KOHKYPEHITHUS,
XHUIIHUYECTBO, cUMOKMO03 U ero (opmel. [lapazutusMm, xoomepauus, MyTyaausMm,
KOMMEHCAJIN3M (KBapTUpaAHTCTBO, HaXJeOHUYECTBO). Herpoduueckue
B3auMoJeiicTBUs  (Tonuueckue, (Qopuueckue, (¢dabpuyeckue). 3HaueHUE
OMOTHMYECKMX B3aUMOJIEHCTBUN Uil CYIIECTBOBAHUS OPraHU3MOB B Cpele

oOWTaHUs. HpI/IHI_II/IH KOHKYPCHTHOI'O UCKJIFOUCHUA

OKOJIOTUYECKHE XapaKTECPUCTHUKU TOIMYJIAIHUN. HOHYJ'IHHI/ISI Kak Ouojornyeckas

cucrema. Posib HEOHOPOIHOCTH cpelibl, PU3NUECKUX OaphepoB U OCOOEHHOCTEH
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O0uoJIOrMU BUJOB B (POPMUPOBAHUM MPOCTPAHCTBEHHOM CTPYKTYPHI HOIYJISIHIA.
OcHOBHbBIE MOKa3aTeJM MOMYJALHMU: YUCIEHHOCTb, IUIOTHOCTh, BO3pAacTHas M
II0JIOBAsi CTPYKTypa, pOKIAEMOCTb, IPUPOCT, TEMII pPOCTa, CMEPTHOCTb,
MUTpaLUs.

Okojorudeckas CTpykrypa mnonyiasuuu. OILleHKa YHCJIEHHOCTH IONYJISLUH.
JluHaMyKa nomyisuuyu U €€ peryisnus. bUOTHYeCKui NMOTEHIUa HOIYJISLUN.
MognenupoBanue IOUHAMHMKU —nomymsinud.  KpuBele  pocTa  4YHCICHHOCTH
nonymnsiuuu. Kpusble BbDKMBaHMs. Perynsiius 4UCIEHHOCTH HONMYJSALMHA: POJb
(GakTOpOB, 3aBUCAIIMX M HE 3aBUCAIIMX OT IUIOTHOCTH. OKOJIOTUYECKHE
cTpateruu BUJOB (r- u K-cTparerun).

Ilonatue 006 »sKojsoruueckoil Hume Buaa. MectooOuTaHue. MHoromepHas
Mozenb dKonorndeckod Humm Jx.M. XatunHcoHa. Pa3zMepbl 3KOIOrMYecKoin
Humu. [ToTeHnmanbHas ¥ peaan3oBaHHAas HULIH.

Bun xak cucrema mnonynsuuid. Apeanbl BUIOB. Buasl M uX KU3HEHHbIE
CTpaTerud.  3aKOHOMEPHOCTH  IOBEJEHUS W MWUIPALMHA  >KUBOTHBIX.

buonornyeckue nHBa3zun JYKCPOAHBIX BUAOB

CoobmectBa opranu3MoB. buomnenoz u ero crpykrypa. CBsizu Mexay
opraHu3mMamMu B OuoOIleHO3e. JKOocHCTeMa Kak OTkpbiTas cucrema (A.lx.
Tencnu). @yHKUMOHANbHBIE OJIOKM OPraHM3MOB B SKOCUCTEME: IPOAYLEHTHI,
KOHCYMEHTHI, peayleHTbl. Tpodudeckue ypoBHH. Tpoduyeckue memnu um ceTH.
AbuoTtnueckue Onoku skocucteM. ITouBsl m mibl B 3kocucreMax. KpyroBopot
BELIECTB U MMOTOK HEPTUU B IKOCUCTEME.

OcHoBHbIE MOKa3aTeNnu 3KocucTeMbl. bruoMacca u mpoayKuus. DKOJIOTHYECKUE
MUPaMUIbI YUCel, OMOMACCHl U SHEPTHUH.

HamnpaBneHHble 3aKOHOMEpHBIE CMEHBI COOOIIECTB — CyKueccuu. llepBuuHble U
BTOPUYHBIE CYKLIECCMM M UX IPUYUHBL. AHTpPOIOTE€HHbIE BO3ICHCTBUS Ha
cykueccun. KimnmakcHoe cooOuiectBo. bruopaznoobpasue 1 monHoTa KpyroBoporta
BEILIECTB — OCHOBA YCTONUMBOCTH COOOIIIECTB.

IIpuponnble 3KOCHCTEMBI. AHTPONOTE€HHBIE JKOCHCTEMBI. ATpPO’KOCHCTEMA.
ArporeHos. Paznnuns Mexxay aHTpONOTeHHBIMU U IPUPOTHBIMUA SKOCHCTEMaMHU.
Ypboskocucrembl. OCHOBHbIE KOMIIOHEHTHI ypOoakocucteM. ['opozackas ¢mopa u
¢dayna. CunanTponusanus ropoJIckoi aynsl. buonoruueckoe u xo3siicTBeHHOE
3HAa4YEHHE arpo’dKOCUCTeM M YypOO3KOCHCTEM. 3aKOHOMEPHOCTH (HOPMHUPOBAHMS
OCHOBHBIX B3aMMOJICHCTBHI OPraHU3MOB B SKOCHCTEMAX.

[Iepenoc 3Heprum M BEHIECTB MEXIY CMEKHBIMU SKOCHCTEMAMH. Y CTOWYMBOCTH
OpraHM3MOB, TMONYJISANUNA M DKOCUCTEM B YCIOBHSX €CTECTBEHHBIX U

AHTPONIOT€HHBIX BO3IECUCTBUN

buochepa — oOmemnanerapHas o0onodyka 3eMiM, TA€ CYIIECTBYET WU
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cyliecTBoBana XHu3Hb. YueHue B.M. Bepuaackoro o Ouocdepe. Ob6mactu
o6uocdeps! u e€ coctas. KuBoe BerecTBo 6Mochepsl 1 ero GyHKIUH.
3akoHOMEPHOCTH cymiecTBoBaHus Ouocdepsl. OcobeHHOCTH Ouochepsl Kak
rimo0aNbHOM  dKOocHUCTeMbl.  J[MHammuueckoe  paBHOBecue B Oumocdepe.
KpyroBopotbl BemiectB M OHOr€OXMMHUYECKME LMKl (yryiepoja, a3oTa).
PurmuuHOCTS siBCHMIT B Onochepe.

3onanbHOCTh OMocheprl. [lonsatrne o 6uome. OCHOBHBIE OMOMBI CYIIW: TYHJIPA,
XBOWHBIC Jieca, CMCIIAaHHbIE W IIMPOKOJMCTBEHHBIC Jieca, CTEIH, CaBaHHBI,
MyCTBIHU, TPOMUYECKHE JIeca, BBICOKOTOpbi. Kiumar, pacTHTENbHBIH W
KUBOTHBIN MU OMOMOB CYIIIH.

CtpykTypa U (QYHKIHS XHBBIX CHCTEM, OLICHKA MX PECYpCHOTO MOTEHIMAIa U
o6uochepHbIx QyHKIUN

DKOJIOTUYECKHE KPU3UCHI M UX MPUYMHBL. Bo3jeicTBre yenoBeka Ha Ouocdepy.
3arpsi3HeHUe BO3AYIIHOM cpenpl. OXpaHa BO3AyXa. 3arpsi3HEHUE BOJHOM Cpebl.
Oxpana BoaHBIX pecypcoB. Paspymenne moussl. OXpaHa MOYBEHHBIX PECYPCOB.
W3meHeHue kaumara.

AHTpOIOTeHHOE BO3JICHCTBHE HAa PACTUTEIBHBIA M KUBOTHBIH Mup. Oxpana
PaCTHTEIHLHOTO W JKUBOTHOrO MUpa. OCHOBHBIC NMPHUHIIMITBI OXPaHBI MPHPOJIBL.
Kpacubie kauru. Ocobo oxpansiembie npupoansie tepputopun (OOIIT).
Bboranndeckue caipl ¥ 300J10THYECKHE TAPKH.

OcHOBHbIE TPHUHIMIIBI YCTOMYMBOTO pA3BUTHUS YEJIOBEUECTBA U MPHUPOJBI.
PammonanbHOE  MPHPOIOINONB30BAaHME W COXpaHEHHE  OMOJIOTHYECKOTO

pazHooOpa3zus 3emin



YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

B.B.[Taceunuk buonorus 10 knacc yrinyonéHnasiii ypoBeHb M: IIpocserienue
2025.
B.B.[Taceunuk buonorus 11 knacc yrinyonéHnasiii ypoBenb M: IIpocserienue
2025.

IMNUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

AnexkmponHsvle 00pazosamesibHble pecypcol

www.informika.ru - anekTpoHHbIN yuyeOnuk "buonorus" (Bep. 2.0 - 2000) u3 uuxia
"OOyuaroniye SHIUKIoNeaUH". - YUeOHBIN Kypc, KOHTPOJIbHBIE BONpockl. (Kak
mojp30BatThes - cM. "[lomomp".)

www.college.ru - pazaen "OTkpsiToro kosemka" no buonorun. Yuednuk, mogenu, On-line
TECTBI, YIUTEITIO.

www.skeletos.zharko.ru - "OnopHo-aBuraTenbHas cuctema denoBeka'. O0pa3oBaTeIbHBIN
caift no npeamery buonorus, kypc Yenosek. Ctpoenue ckenera. Mpleynas cucrema. Kak
310 pabdoTaer. [lpunoxxeHus: 2 cKeNeTHBIX SHIUKIONEANN; I YUUTENS - YPOKH,
nmabopaTopHbie, 6 TECTOB C OTBETaMHU.

www.biodan.narod.ru - "buo/lan" - buosnorus ot Jlansl. HoBoctu n 0630ps! o 6uosorum,
skosoruu. [Ipobremsr u Teopun. EcTh TeMaTndeckue BoITyckH, oToranepeu, onorpadun
BCJIIMKHUX YUCHBIX, CIICHCIIOBAPDb.

www.bio.lseptember.ru - s yuureneit "S uay Ha ypok buonorun". Crareu no: boranuke,
3o0omoruu, buonoruu - Yenosek, O01Ieii Onoorum, DKOJI0THH.

www.bio.lseptember.ru - razera "buonorus" (Mexay BbIXOJIOM OYEPEAHOT0 HOMEpPA I'a3eThl
Y TIOSIBJIEHUEM TTOJTHOTEKCTOBOW BEPCHUU HOMEPA Ha CaliTe YCTAaHOBJICH T'OJI0BOM MHTEPBAN)

www.kozlenkoa.narod.ru - 9tot caiit Koznenko A.I'. - mpenonasarens u 1uist
npeno;[aBaTeneﬁ, I TEX, KTO YUUTCA CaM U YUUT APYIUX; OYHO U JUCTAHIMOHHO,
6I/IO.]'IOI"I/II/Ij XUMHHU, JPYTrUM MpeaAMETaM - C IOMOIUIBIO KOMIIBIOTEPA U I/IHTCpHCT.

www.nsu.ru_BuoJiorust B BONpocax 1 OTBETax - y4eHble HOBOCHOUPCKOro AKaJeMIropoaka



OTBCYAIOT HAa BOIMPOCHI CTAPUICKIIACCHUKOB.

www.websib.ru - paznen "buonorus" HoBocubupckoii oOpa3oBarensHoit cetu. [logdopka
MaTEepPHAaIOB U CCHUIOK (IPOrPaMMBbI, POEKThI, MATEPHAIIB Y YPOKY, a0UTYPHEHTY).

www.nrc.edu.ru - "buosiorudeckas kaptuHa Mupa' - pa3ziein JEKTPOHHOTO yueOHUKa
"Konueniuu coBpeMeHHOro ecrecTBo3HanusA". KoHIenuu npoucxoxx1€Hust )KU3HU U
teopuu 3Bomonuu. (Ilepexon mo cepuike BHM3Y "Jlanee...".)

www.floranimal.ru - "FLORANIMAL - pacrenus u xxuBoTHbie" Kak snnmkioneaus. (Oobem
nH(popMalnuu BrieyatiseT.) BeiOpaTh OYKBY, OTKpOETCS CTpaHHIIA C IBYMS OOJIBIIIMMH
KOoJIOHKaMu Ha3BaHui: Pactenus u JKuBoTHbie. BeiOMpaem mo Ha3BaHUIO - OTKPHIBAETCS
omucanue u Goro.

www.filin.vn.ua - "®unuH" - WUTIOCTPUPOBAHHAS SHIUKIONEUS KUBOTHBIX. K coxaiennio
He Bce pazjienbl roToBbl. Onucanus u ¢potorpaduu.

www.nasekomie.h10.ru "Hacexombie" O HaCEeKOMBIX I IIKOJIHLHUKOB - OIIMCAHUE
OCHOBHBIX BUJIOB, PUCYHKH.

www.invertebrates.geoman.ru Hacekomsie. [lonynsipnas kaura Axkumymkusaa .M. ¢
MHO’KECTBOM LIBETHBIX PUCYHKOB H (hoTOrpaduii. -

www.bird.geoman.ru [Ttunsl. [Tonynspuaas kaura Akumymkusa .M. ¢ MHOXkecTBOM
IBETHBIX PUCYHKOB ¥ (poTorpadmuii.

www.animal.geoman.ru Mup xuBoTHbIX. [lonynsphas kaura Axkumymikuaa M.U. ¢
MHOYKECTBOM LIBETHBIX PUCYHKOB U (oTOrpaduii.

fish.geoman.ru PeiOb1. MnmtocTpupoBaHHast SHIMKIONEAUS PBIO.

www.plant.geoman.ru - )Ku3Hp pacTeHuid. 3aHUMaTeNbHO 0 OoTaHuke. bakTepuu.
JlexapCTBEHHBIE PACTECHHUS.

www.livt.net - 35IeKTpOHHas WJUTFOCTPUPOBaHHAs SHIMKIIonenus "JKuBbie cymectna".
Knaccudukanus u potorpaduu 6e3 Tekcra.

www.nature.ok.ru - Penkue u ucueszaroniue >kxuBoTHbIE Poccum. OnucaHus u rojoca PEAKUX
JKHUBOTHBIX.

www.bril2002.narod.ru - buonorus 11 mkoiabHUKOB. KpaTkas nadopm. mo pazaenam:
O6mas 6uonorus, boranuka, 3oosorus, Yenosek.

www.festival.lseptember.ru - dectuBans neparornueckux uaen "OTKpeIThIN ypok" 2006 -
2007. Paznen "[IpenonaBanue 6uonorun" - 86 crarei.

www.charles-darwin.narod.ru - Yapas3 JlapBuH: 6norpadust 1 KHUTH.




Ennnas konnexuusi unpoBbIX 00pa3oBaTe/IbHBIX pecypcoB

B nacrosmiee Bpemst B Kosnekiuu pasmeriero 6omee 111 000 nudpoBbix 00pa3oBaTeIbHBIX PECYPCOB
MIPAKTUYECKH 10 BCEM MpeaAMeTaM 0a3ucHoro yueOHoro miana. B Koiwiekuuu npecraBieHsl HaOOPhI
IUQPPOBBIX PECYPCOB K OOJIBIIOMY KOJIHYECTBY YICOHHKOB, PEKOMEHIOBAaHHBIX MuHoOpHayku PO k
HCTIOJIb30BAHUIO B MIKOJIaX Poccru, MHHOBAIMOHHBIE YUeOHO-METOIUUECKUE Pa3pabOTKH, pa3sHOOOpa3HbIe
TEMATUYECKUE U TIPSIMETHBIC KOJUICKIINH, a TAKXKE IPYTHe yIeOHbIe, KyIbTYPHO-TIPOCBETUTEILCKUE U
MTO3HABATEIIHHbBIC MATEPHUAITBI

http://school-collection.edu.ru

denepanbHblii HeHTP HH(POPMALIMOHHO-00pa30BaTe/ILHBIX pecypcos (PLIMOP)

IIpoexT (enepanbHOro HeHTpa UH(POPMALUOHHO-00pa3oBaTenbHbIX pecypco (PLIMIOP) HanpasiieH Ha
pacrpocTpaHeHHe 3JIEKTPOHHBIX 00pa30BATENbHBIX PECYPCOB U CEPBUCOB ISl BCEX YPOBHEH U cTyneHen
obpazoBanus. Caiit @LIOP obecrnieunBaeT KaTalIOrU3alnIo 3JIEKTPOHHBIX 00pa30BaTeIbHbIX PECYPCOB
Pa3IHMYHOTO THMA 3@ CUYET UCIIOIBb30BAHMUS €INHON MHPOPMAMOHHON MOJICNI MeTalaHHbIX. [l
BOCIIPOM3BEICHNS YyUeOHOTO MOIYIIsI HA KOMIBIOTEpE TPpeOyeTCs MpeABaPUTETbHO YCTAHOBUTE
CHeNUATBHBIA IPOrpaMMHEIA poaykT — OMC-meep.

Anpec caiita: http://fcior.edu.ru

DeepalibHbIi 00pa3oBaTeIbHbII HOPTAJ

Ha ®epnepanbpHOM 00pa3oBaTeibHOM MOPTAJIe NPEICTABICHA OOIIMPHAS U aKTyabHasi HH(OpMAIHS 110
Pa3IHYHBIM BOIPOCaM 00pa30BaHKsI BCEX YPOBHSX: OT JOIIKOJIBHOIO 10 MEPEHOATOTOBKH 1 HOBBIILICHHUS
kBanudukanuu. Ha noprane my0nukyTcs HHOOPMAIIMOHHbIC  AHATUTUYIECKHE MATEPUAIIBI O
poccuiickoM 00pa3oBaHNH, OCBEINAIOTCS COOBITHS U MEPONIPUATHS (heJepaTbHOTO U PErHOHAILHOTO
YPOBHEH, a Tak)Ke XOJl pealn3aluy HallMoHaIbHOTO IIpoekTa «O0pa3oBanuey. http://www.edu.ru/

®denepanpnas nHpopManoHHas cucTeMa «Exnnoe okHoO 1ocTyna K 00pa3oBaTeIbHBIM pecypcam»
®enepainbHas nHGOpManMOHHas cucteMa «EMHOe OKHO JocTyma K 00pa3oBaTeIbHBIM pecypcam»
MHTETPUPYET U CHCTEMaTH3UPYET CBEJICHHS 00 JJIEKTPOHHBIX 00pa30BaTEIbHBIX M HAYYHBIX pecypcax
OubIMoTeK, 00pa30BaTENILHBIX H HAYYHO — UCCIICIOBATEIbCKUX YUPEKACHHH, My3eeB, H31aTEIIbCTB,
9JIEKTPOHHBIX KOJUICKIUI BCeX YpOBHEH 00pa3oBaHusL.

Anpec caiirta: http://window.edu.ru/

Buonorus.
DnekTpoHHAs Bepcus )KypHana «buonorusy u3naTenpckoro qoma 1-ro cenrsops. Caitr g yaurens "5
Wy Ha ypok Omosiorun". Marepuaibl K YPOKy.

Anpec caiira: http://bio.1september.ru/
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