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MOSCHUTEJBHASA 3AIINCKA

[Iporpamma mo yueOHOMYy mpeamery "buonorus" (manee - Owomnorus) Ha
ypOBHE cpenHero oluiero oOpa3oBaHHs pa3paboTaHa Ha ocHOBe dDenepaabHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeaMera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepaibHOI paboyeil mporpaMmbl BOCIIUTAHUS.

YueOuslii npeamer «buonorusyy yrayO6nénnoro ypoBHs uszydenust (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeAMeTHOU obnactu «EcTtecTBeHHO-
HayuHble mpeameTb». CormacHo mnonoxkenusMm OPI'OC COO npoduiibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YIiayOJIEHHOM YpOBHE, SIBISIFOTCS CIIOCOOOM
mupdepeHnmanmu  00ydeHUST Ha YPOBHE CpeaHEro oO0mmiero oOpa3oBaHUS U
MPU3BAaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXJIYy OCHOBHBIM OOIIKUM, CpPEeIHUM
o01MM, cpeHUM MpodheCcCHOHATBHBIM U BBICIIUM OOpa3oBaHueM. B To ke BpeMs
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
INPUOPUTETHOE pelIeHUE O00pa30BaTEIbHBIX, BOCHHUTATENBHBIX M Pa3BUBAIOIINAX
3a/lay, CBSA3aHHBIX C HpodopueHTanuerdn oOydaroumxcsi U CTHUMYJHUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTM HAy4YHOT'O 3HAHUA, CBSA3aHHOTO ¢ OMOJOTrHEH,
MEJIULIMHOM, KOJIOTUEHN, TICUXOJIOTUEN, CIIOPTOM HIIM BOCHHBIM JIEJIOM.

[Iporpamma no ydebnomy mnpeamety "buomorus" naér mpeacraBieHHE O
Heau M 3aJadax HM3ydeHus ydeOHoro mnpenmera «buonorus» Ha yriayOn€HHOM
YPOBHE, omnpeaeiisieT o0si3aTesibHOe (MHBAPUAHTHOE) MIPEAMETHOE COAEpKaHue, ero
CTPYKTYpUpPOBAaHME II0 pa3fenaM ¢ TeMaMm, paclpeleieHue Mo Kiaccawm,
PEKOMEHIyeT TMOCIeAOBATeIbHOCTh HM3YUYeHUsS Y4YEOHOro marepuana ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro mpoliecca,
BO3pPACTHBIX OCOOEHHOCTeW oOyuwaromuxcsi. B mnporpamme 1o Ouonoruu
peanu3oBaH MNPUHLMI MPEEMCTBEHHOCTH C W3y4YeHUEM OWOJIOTMM Ha YpPOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Oyaromaps 4YeMy IPOCMATpPUBAETCS
HAMpaBJICHHOCTh HA  TMOCJIEAYIOIIEe pPa3BUTHE  OHOJOTUYECKUX  3HAHUH,
OPUEHTUPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEIACTAaBICHUN O 370pOBOM 00Opasze >XKHU3HHU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKaromel mnpupoaHou cpeae. B
mporpaMme Mo OMOJIOTMM TakKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOro mpeaMera
«buonorusiy B peanuzanuu  TpeboBanuit PIOC COO K MIAHUPYEMBIM
JUYHOCTHBIM, METANpPEJIMETHBIM U TPEAMETHBIM pe3yJibTaTaM OOyYeHHUS U B
GbopMUPOBAHUM OCHOBHBIX BHJIOB y4e€OHO-IO3HABATEIBHOM  JEATEIbHOCTU
oOydarolmuxcss MO0 OCBOCHHMIO COACpX aHHUS OUOJIOTMYECKOro oOpa3oBaHUs Ha
YPOBHE CcpeaHero o0I1iero oopa3oBaHus.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHero oOmero oopasoBaHUs
3aBepiiaeT OuOJIOTMYECKOe O00pa3oBaHME B IIKOJE MW OpPUEHTHUPOBAaH Ha



paciMpeHre U yriayOsjeHue 3HaHWM OOyYaromIMXCs O >KMBOM MPUPOJE, OCHOBAaX
MOJICKYJISIPHOM M KJIETOYHOW OHMOJIOTHUH, HSMOPUOJIOTUH W OHOJIOTUM Pa3BUTHA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOTIOLUOHHOIO YUYEHUS U SKOJIOTUH.

N3yuenue ydeOHoro mpeamera «buonorus» Ha yIriIyOJIEHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYAaIOIIMUXCSA K TMOCIEAYIOIIEMY IOJIYYEHHUIO
Ouosiornyeckoro  oOpa3oBaHusT B  By3aX M OpraHM3alUsIX  CpPEIHEro
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAEpKaHMS COCTABIISIET CUCTEMA
OMOJOTUYECKUX  3HAHUM, TOJYYEHHBIX TPU HU3YYECHUH  OOYYaIOIUMHUCS
COOTBETCTBYIOIIUX CHUCTEMAaTHYECKUX Pa3/eioB OMOJIOTMM HAa YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TOJy4aroT pa3BuTHe. Tak,
pacmiMpeHbl U yriayOJeHbl OHMOJIOTUYECKHE 3HAHUSA O PACTCHMSIX, XHUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME YEJIOBEKa, OOIMX 3aKOHOMEPHOCTSAX >KU3HH,
JIOTIOJIHUTEIBHO BKIJIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOTO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI ISl MOCIEAYOIIETO
BbIOOpa mnpodeccuu. Bo3MmokHa Takxke HMHTErpanus OMOJIOTMYECKUX 3HAHUMA C
COOTBETCTBYIOIIMMH 3HAHUSAMH, MOJYYEHHBIMU OOYYaIOIMMHUCS TPH H3YYECHHH
(bU3UKH, XUMUH, Teorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmbl 1o ydeOHOMYy mnpeamery "buonorus" oTpaxkaer
CUCTEMHO-YPOBHEBBI UM 53BOJIOLUMOHHBIN MOAXOABl K HU3YYEHHUIO OHOJIOTHUU.
CoryacHO UM, MU3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBbIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3ALMH, 3BOJIOLMN OPraHUYECKOro MHUpa Ha 3eMiie,
COXpaHEHHUsi OMOJOrMYECKOro pasHooOpaszus IuiaHeTtel. Tak, B 10 Kkiacce
U3Yy4alOTCsl OCHOBBI MOJIEKYJISIPHOM M KJIETOYHON OWOJNIOrHH, SMOpPHOJIOTUH U
OMONIOTHM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMU U CHUHTETUYECKOM
OMOJIOTMHY, AKTyalU3UPYIOTCS 3HAHMS OOydaroIMXcs MO0 OOTaHUKE, 300JI0THH,
aHatoMuu, (usmonorun uenoBeka. B 11 kiacce wu3yyarTcs SBOJIOLHUOHHOE
y4eHHE, OCHOBBI KOJIOTHH U yUYeHHE 0 Ouocdepe.

VYuebnsiii mnpeamer «buonorus» mpu3zBaH  00€CIEUUTh  OCBOCHUE
0Oy4aroMMHCsE OMOJIOTUYECKUX TEOPUM U 3aKOHOB, MJI€W, TPUHIIUIIOB U MTPaBuUJI,
JIEKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUU O
CTPOEHUH, MHOT000pa3MM M OCOOCHHOCTSAX KJIETKH, OpraHu3ma, IOy,
OMOLIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTHXKEHHUSAX, COBPEMEHHBIX
UCCJIEIOBAaHMSIX B OMOJIOTUH, IPUKIIAJHBIX acleKTax OMOJOrMYecKuX 3HaHUM. J{is
pa3BUTHS M TOJAJEpKaHUS HHTepeca OOydarommMxcs K OHOJIOTMM Hapsiay co
3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOIO0 MaTepuala B COJAEPKaHUM MPOTPaMMBbI
no OHMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEHM CTAHOBJIEHMS M Pa3BUTHUS
TOM uiau MHOW oOjacTu OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
Y4€HBIX B PEIICHUE BAXKHEUITNX OMOJOTHYECKUX U IKOJIOTUYECKUX MTPOOIIEM.



Lenb u3zydenus yueOHnoro npenmera «buonorus» Ha yriyOaEéHHOM ypOBHE —
OBIAJICHHUE  OOYYalONIMMHCS  3HAaHUSAMH O  CTPYKTYpHO-(QYHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO0 paHra M MNPUOOpPETeHHE YMEHHM
UCII0JIb30BaTh TH 3HaHUS B (POPMHUPOBAHUM MHTEpeca K OmpenenéHHoi o0IacTu
npo(ecCUOHANBHON JIeATeNbHOCTH, CBSI3aHHOM € OWOJIOTHEW, WJIM K BBIOOpY
y4eOHOT0 3aBEICHUS IS MIPOJOJIKEHHSI OMOJIOTUYECKOTO 00pa30BaHusI.

JlocTmxeHnne 1enu U3ydeHus ydeOHoro mnpeamera «buonorus» Ha
yIIIyOJIEHHOM YpOBHE 00€CTIeUNBACTCS PEIICHUEM CIIEIYIONIUX 3a0a4:

OCBOCHHME O0YYaIOUUMUCS CUCTEMbl OMOJOTUYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHUSIX, KOHIICTIIMIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MHUPA; O
CTPOEHWUH, MHOTOOOpa3uu MU OCOOCHHOCTSX OWOJOTHYECKUX CHCTeM (KJICTKa,
OpraHu3M, MOMyJIsLus, BUA, OMOreo1eHo3, ouocdepa); 0 BbIIAIOLUUXCS OTKPBITUSAX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAKOMJIEHUE OOYy4YaloIIMXCA C METOJaMH IIO3HAHMS JKUBOW MPHUPOIBIL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYISpHOW U
KJIETOYHOM OHMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM pPa3BUTHUS, TE€HETUKH U
CEeJIEKIIMM, OWOTEXHOJOTUM U CHUHTETHYECKOM OHOJIOTHMH, MAaJEOHTOJIOTHH,
HKOJIOTUM);  METOJaMU  CaMOCTOSITEJIBHOTO  IPOBEAEHUS  OMOJOTHYECKHX
uccienoBaHuii B JlabopaTopur W B mOpupojae (HaOMroJeHue, HU3MEpEHue,
HKCIIEPUMEHT, MOJIEITMPOBAHUE);

OBJIaZicHMEe OOy4YarolMMUCS  YMEHUSIMU: CAMOCTOATEIBHO  HaXOJWTb,
aHaJIM3UPOBaTh W HCIIOJIb30BATh OMOJIOTMUYECKYI0 HH(QOPMAIMIO; IOJIb30BAThCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CUMBOJIMKOHN; YCTAaHABIMBATH CBS3b MEXIY
pa3BUTHEM OHOJIOTUM M  COLMAIBHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npo0jemMaMu 4YeOBEYECTBA; OLICHMBATh IOCIEACTBUS CBOEH JEATEIbHOCTH 10
OTHOILIIEHUIO K OKpY)Karolled NpUpOAHON cpene, COOCTBEHHOMY 3/J0POBBIO U
3I0POBBIO  OKPYXKAIOIIUX  JIIOJIeH; OOOCHOBBIBAaTH W COOMIOJATH  MEPBI
npoPUIaKTUKA MH(QEKIIMOHHBIX 3a00J€BaHUl, MpaBUiIa MOBEACHUS B MPUPOJE U
oOecrieueHus: 6€30MacCHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B YPE3BBIYANHBIX
CUTyallUsIX ~TMPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHbBIE HAayUHbIE OTKPHITUS B 00J1aCTH OMOJIOTHUH;

pa3BUTHE Y O0YYaIOIUXCS MHTEIIEKTYabHBIX U TBOPUECKUX CIIOCOOHOCTEN
B IMpollecCeé 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSAMH M COBPEMEHHBIMHU
UCCJIEIOBAHUSIMU B OHMOJIOTMM, PEIIAEMBIMU €10 MPOOJIeMaMH, METOJ0JIOrHel
OMOJIOTrMYECKOTO UCCJIEI0BAHMSI, IIPOBEICHHUS AKCIIEPUMEHTAIBLHBIX
UCCJIEIOBaHUM, peleHus] OMOJIOTUYECKUX 3a/1ay, MOJEITUPOBAaHUS OMOIOTHUYECKUX
00BEKTOB U MPOIIECCOB;



BOCIHUTAaHHUE Yy O0YYAIOIIMXCS LIEHHOCTHOTO OTHOIIEHUS K *KUBOW MPHUPOJIE B
IEJIOM U K OTJEIbHBIM €€ 00beKTaM U SIBJICHHSIM; (POPMUPOBAHHUE IKOJIOTHUYECKOH,
TeHEeTUYECKOM TPaMOTHOCTH, OOIIEH KyJbTypbl TMOBEACHUA B TMPUPOJIE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrne  OOy4YaloIIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
IPUPOIOTIONB30BAaHUHN (COOMIOACHUE MPAaBHJI TIOBEICHUS B TMPHUPOIE, OXPaHbI
BUJIOB, SKOCUCTEM, Orochepsl), COXpaHEHUH COOCTBEHHOTO 3/IOPOBBS U 37A0POBbs
OKpYXXarolmux Jrojed  (coOmromeHuss Mep NporiakThku — 3a00JieBaHUH,
oOecrieyeHue O€30MaCHOCTU KU3ZHENEATEILHOCTH B UYPE3BBIYAWHBIX CUTYyaIUsX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJOrMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM KU3HU;

CO3/IaHME€  YCIOBHM  JUIsi  OCO3HAaHHOTO  BbIOOpa  0OydYarOmUMUCS
WHIUBUTy AIbHON o0Opa30BaTeNIbHOM TPAEKTOPHH, CHOCOOCTBYIOLIEH
NOCIEAYIOEMY MNPOPECCHOHATBHOMY CaMOONPECICHNI0, B COOTBETCTBUH C
WH/IMBHUIYyJIbHBIMU HHTEPECAMH U TOTPEOHOCTSIMHU PErHoHa.

OO011ee YnCI0 4YacoB, OTBEICHHBIX HAa M3y4YEeHHE OMOJIOTMU Ha YriIyOJIeHHOM
YpOBHE CpelHero odiero oopazoBanusi, coctarisier 204 yaca: B 10 kiacce — 102
yaca (3 4aca B Heneno), B 11 kimacce — 102 yaca (3 yaca B Hezelo).

OT0O0p OpraHu3alMOHHBIX (OPM, METOJOB M CPEACTB OOydeHUs OMOJIOTUU
OCYIIECTBIISICTCS ¢ y4ETOM CHENM(PHUKU €ro CoAepKaHWsS W HAMpaBICHHOCTH Ha
NpOAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3AIMsIX CPETHETO
po(heCcCHOHATIBHOTO U BBICIIET0 00pa30BaHUsl.

OO0s13aTeNBbHBIM YCIIOBUEM MPU 00YYEHUU OMOJIOTUU HA YTIIyOJIEHHOM YPOBHE
SBIIIETCSL TIPOBEJEHUE JIA0OpaTOPHBIX M MpakThUyeckux padbor. Takxke ywacTtue
0Oydaromuxcs B BBITIOJHEHUH MPOCKTHBIX W y4eOHO-UCCIENOBATENLCKUX PadoT,
TEMaTHUKa KOTOPBIX  OMPEIENIeTCs Y4YUTelleM Ha OCHOBE HMEIOIINXCS
MaTepUaIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOJHBIX YCIOBUM.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Copnep:kanue TporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyJiapcTBeHHou utoroBoit arrecranuu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas Ouosiorusi — KOMIUIeKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Ouosiornu.  buonornueckue HayKd UM U3ydaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIbHbIE, TPUKIAJHBIE KM TMOUCKOBBIE HAy4YHBIE HCCIECIOBAaHUS B
OHOJIOTHH.

3HadeHre OMOJOruu B (POPMUPOBAHUHU COBPEMEHHOM €CTECTBEHHO-HAyYHOU
kaptuabl mupa. IIpodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHHE OWOJIOTUU B
MIPAKTUYECKOM JEATCIIBHOCTA 4YEJIOBEKA: MEIAUIIMHE, CEIbCKOM XO35MCTBE,
MIPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JeMoHcTpanuu

[Toptpetsi: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [dapBuH,
VY. TI'apseui, I'. Menaens, B. U. Bepuaackuii, U. I1. [TaBnos, U. . Meunuxkos, H.
. BaBunos, H. B. Tumodees-Pecockuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

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

Tema 2. 7KuBble cuCTEeMbI U UX H3y4YeHHUE

KuBble cucTeMbl Kak NpeaMer u3zydeHus: Ouonoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTh U IEJIOCTHOCTb,
CI0KHOCTb M YIOPSAJOYEHHOCTb CTPYKTYpPbI, OTKPBITOCTb, CAMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTb, U3MEHYMBOCTD, POCT U PA3BUTHE.

YpOBHU OpraHu3aldd KUBBIX CHUCTEM: MOJICKYJSIPHBINA, KJICTOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIH, MOMYJISILIMOHHO-BUA0BOM, AKOCUCTEMHBIN
(Ouoreouenotuueckuit), oOunochepusiii. Ilpoueccel, Hpoucxonsdumue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KWMBOTrO. JKu3HB Kak (opMma CyIiecTBOBAHMS
Marepun. Hayku, nzyyaroiire >KMBbl€ CUCTEMBI HA Pa3HBIX YPOBHSIX OpPraHU3ALINHU.

N3yuyenue xuBbIX cucteM. MeTonpl Ouosornueckod Hayku. HaOmronenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alvs, MeTaaHanus. llondarue o 3aBucuMon u
He3aBUCUMOM TniepeMeHHOU. [InaHupoBanue skcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas rumote3a. [lorsiTie BHIOOPKU M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouosormueckux maHHBIX. OIEHKAa JOCTOBEPHOCTH TMOJYYCHHBIX
pe3ynbTatoB. [IpuumHBI HCKaXXEHUSA PE3yJbTATOB JSKcrnepuMeHTa. lloHaTtue
CTaTUCTUYECKOTO TECTA.

JleMmoHcTpanuu



Tabmumpt u cxembl: «OCHOBHBIE TpPHU3HAKU >KU3HW», «buonornueckue
cuctemMbly, «CBOHCTBAa >XMBOM MaTepumn», «YPOBHU OpraHU3alUU KUBOU
npupoas», «CTpoeHHe MKUBOTHOM KIETKW», «TKaHU MKUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusma», «buoreonenos», «buochepa», «Metosl
W3YUYCHHUS )KUBON TIPUPOIBD».

O6opynoBanue:  jmabopaTopHoe  OOOpyJOBaHHE IS IPOBEACHHUS
HaOJI0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30BaHWE pPa3IUYHBIX METONOB MpH
W3YUYCHHUH JKUBBIX CUCTEMY.

Tema 3. BuoJsiorus KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUHULIA KuBOro. Kcropus
oTKpbITHs KieTku. Paboter P. I'yka, A. JleBenryka. Knetounas reopus (T. [1IBanH,
M. Ilineitnen, P. BupxoB). OCHOBHBIC IOJOXKEHHUS COBPEMEHHON KJIETOUYHOM
TEOPUHU.

Metoasl  MOJIGKYJSIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHUS,
xpoMarorpadus, 31eKTpodope3, METo MEUYEHBIX aTOMOB, AU(PEepeHInaNbHOE
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢uxcuposannvix
Kaemox. DIEKTpOHHass MUKpockonus. Kongokanvnas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpauumn

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

Tabmuubl u cxembl: «CBETOBON MHKPOCKOID), «DIEKTPOHHBIM MUKPOCKOID,
«Hcropus pa3BUTUSA METOL0B MUKPOCKOIIUI.

OOopynoBaHue: CBETOBOM MHUKPOCKON, MHKPOIpENapaThl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckas padora «M3yueHne MeETONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, saekrpodopes, auddepeHmaIbHoe IEHTPUGYTUPOBAHUE,
[11IP)».

Tema 4. Xumuueckasi OpraHu3anus KJICTKH

XUMHUYECKHI COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMUKPOIIIEMEHTHI.
Bozma u e€ posb Kak pacTBOPHUTENA, pEareHra, y4acTUe B CTPYKTyPUPOBAHUU
KJIETKH, TEIUIOperyysiuuu. MuHepaiabHble BEIleCcTBa KIETKH, MX OMOJIorHYecKas
posb. Posib KAaTHOHOB ¥ aHMOHOB B KJIETKE.

Opranuyeckne BelIeCTBAa KIETKUA. buosormyeckue mnonumepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OenkoBoi Mosiekyibl. [lepBuunas
CTpyKTypa Oeika, NenTHIHas CBs3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAS
cTpykTyphl. Jlenatypamus. CpoiictBa OenkoB. Kiaccudpukanus Oenkos.
buonornyeckue Qynkuun 0enkoB. [Ipuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIUTOCAXaPUIAbl U TOJIHCAXAPUIBIL.
OOmmii TUTaH CTPOCHHUS W (PUBUKO-XUMUYECKHE CBOWMCTBA  YIJICBOJIOB.
buonornyeckue GpyHKIIMM yTII€BOIOB.

Jlununpl. M'mapodunbHO-THAPOGOOHBIE CBOMCTBa. Kiaccubukaiys JTUIUIO0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1Me cBOWCTBAa OMOJOTHYECKIX MEMOpaH — TEKYUYeCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hykneunossie kucnotbl. JJHK u PHK. CTpoeHue HYKJIEHMHOBBIX KHCIOT.
Hyxneotunpl. Ilpunnun kommiementapuoct. [IpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinast cnupanbs. Mectonaxoxaenue u ouosiornueckue pynknuu JJHK.
Bunel PHK. ®yukunn PHK B kitetke.

Crpoenue mosekynsl AT®. Makposprudyeckue cBsizu B moiiekysne ATO.
buonornyeckue pynkunu AT®. BoccTtaHOBIEHHbIE IEPEHOCYUKU, UX (DYHKIIMH B
kietke. /Jlpyeue wuyxneozuompugocgpamor (HT®). CexenupoBanue JIHK.
Memoowl cenomuxu, mpancKpunmoMuKu, npomeoMuKu.

CrtpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3UYECKUE HCCIIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHON CTPYKTYphl OuUOMOJEKyd. Moodenuposarnue
CMPYKMypsl U QYHKYU OUOMONEKVI U UX KOMNIeKco8. KomnbromepHulll ousaiin u
Opeanuyeckull cCuHme3s OUOMOJEKYI U UX HENPUPOOHBIX AHANO208.

JleMoHCTpauumn

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

Hunarpammer:  «PacnpeneneHne XMMUYECKHMX JJIEMEHTOB B HEXKUBOWU
npupoe», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuiel u cxembl: «llepuoguueckass TaOMUIIa XUMUYECKUX DJIEMEHTOBY,
«CtpoeHne MoJIeKysbl BOJb», «BemecrBa B coctaBe opranu3moBy», «CTpoeHUe
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIEKYJbD), «CTpoeHHE MOJIEKYI
yriieBoaoBy», «CTpoeHre MOJIeKyd JHUnuAoBy», «HyKJIeMHOBbIE KHCIOTBIY,
«Crpoenue Mmonekyasl ATO».

O06opynoBaHue: XUMUYECKas IOCYAa U 000PYI0BaHKE.

JlaGopaTopHasi padora «O0HapyxkeHUEe OCJIIKOB C OMOIIbIO Ka4€CTBEHHBIX
peaKIuii».

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

Tema 5. Crpoenue u GQyHKINH KJIETKH

Tumnbel KIETOK: 3yKapuoTHUecKas U mpokapuotuyeckas. CTpyKTypHO-
GyHKIIMOHATBHBIE 00pa30BaHUS KICTKH.



CtpoeHne mpoKapuoTHIEeCKOU KIeTKu. KineTouHas creHka OakTepuii U apXxei.
OcoOeHHOCTH CTpOeHHUs TeTepoTpoHONl M aBTOTPOPHON MPOKAPUOTUUYECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GyHKIHOHUPOBaHUE AYKApHUOTUYECKOU KJIETKHU.
[Inazmatuueckass wmemOpana (riazmanemMma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpaHbl. TpaHCHOPT BELIECTB yepe3 IUIa3MaTHUeCKylo MeMOpaHy: MacCHUBHBIN
(muddysusa, obneru€énnas auddys3us), aKTUBHBIN (NEPBUYHBIA W BTOPHUYHBIH
aKTUBHBIN TpaHcropT). Ilomymponunaemocts meMOpanbl. PabGoTta HaTpuid-
KaJIMEBOI'0 Hacoca. DHJOLMTO3: MUHOLUTO3, (arormuTo3. Dk3omuTo3. Kierounas
creHka. CTpykTypa v QyHKIMH KIETOYHON CTEHKU PACTEHHM, TprOOB.

[uromnasma. [{urozons. [{utockenet. JIBuxkenne muromiazMbl. OpraHouIbl
kieTkdu. OnHOMeMOpaHHBIE OpPraHoubl KIETKU: JHAOIUIa3MAaTHYeCKas CeTh
(OIIC), anmapar I'onpmxu, JTU30COMBI, UX CTPOCHHE U (PYHKIMH. B3anuMocBs3b
OJTHOMEMOpaHHBIX OpPraHOUAOB KiIETKH. CTpOeHHE TpaHyJIIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHte3 pacTBopuMbIX OenkoB. CHUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyssipHbIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekperopHas QyHkuus anmapata ['onbmxu. Moougurkayus 6enkos 6
annapame [ onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancmopt
BEILECTB B KJIETKE. Bakyonn pacTuTenbHbIx KiIeToK. Kinetounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJbI  KJIETKH:  MHUTOXOHJPHUH,  IUJIACTHJBI.
Ilpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenue U (PyHKIMHW MHUTOXOHIpuM u rmiactul. [lepBuunsie,
BTOPUYHBIE U CIIOXKHbIE  IJIACTUABl  (OTOCHUHTE3UPYIOUIUX  IYKAPHUOT.
XJIOpOILIACThI, XPOMOILIACTHI, JIEMKOIIACTHI BBICIIMX PACTEHUMN.

HememOpaHnHbie opranonabl kiaeTku CTpoeHue W (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. Ilpomeorcymounvie Gunamenmeol.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmoi. MBbIIEUHbIE  KIIETKH.
AKmuHosble KOMNOHEHMbl HeMbluleyHblx Kiemok. MukpoTpybouku. Kierounsrit
ueHtp. CrpoeHne U JBUKEHUE KIYTUKOB U pECHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposamnmvie ¢ MUKpoQuIaMeHmamu u
muxpompyodoukamu. MomopHvie 6enxku.

Anpo. O6omouka sigpa, XPOMATHH, KapUOILIa3Ma, SAPBIINIKU, UX CTPOEHUE U
bynkuun. SnepHpiii O0enkoBbI MaTpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKEHHE
XpOMOCOM B HWHTeppa3HOM sifipe. Idyxpomamuu u cemepoxpomamun. benku
XpoMaTUHA — TUCTOHBL. /J{uHamuka s0epHou 00010uKku 6 mumose. Aoepmbiil
Mpancnopm.

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

JdeMoHcTpanuu



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

Tabmuubr u cxembl: «CTpoeHHE DYKApUOTHUECKOW KIeTKm», «CTpoeHwme
JKUBOTHOM  KJeTKn», «CTpoeHHe  pacTUTENbHOW  KiIeTKn», «CTpoeHue
MUTOXOHAPUNY, «Anpo», «CTpoeHne MPOKApHUOTUUECKON KIIETKI.

OO6opynoBaHue: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTEpUaIbHbIX KIETOK.

JlabopaTopnass pabora «M3ydyeHue CTpOEHUSI KIETOK Pa3IUUYHBIX
OpTaHU3MOB).

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MeMOpaHbD».

JlabopaTtopnass padora «lccnegoBaHue IJIa3MOJIM3a W JAEIUIA3MOJIM3a B
PACTUTEIIbHBIX KIIETKaX.

IIpakTnyeckas  padora  «l3ydyeHue  [OBWKEHHS  LUTOIUIA3Mbl B
PACTUTENIbHBIX KIIETKAX).

Tema 6. O0OMeH BelecTB M NMpeBpalleHNe JHEPTHH B KJIETKe

ACCUMUTISALINS U JTUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl ooOMeHa
BEILIECTB: aBTOTPO(PHBIN M reTepoTpodHBIN. YyacTue KUCIOpoJa B OOMEHHBIX
npoleccax. OJHEpPreTMueckoe obOecneueHue KieTku: mnpeBpanieHue ATD B
OoOMeHHBIX Tpoleccax. DepMEHTATUBHBIN XapakTep peakuid KJIETOYHOTO
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOMCTBA W MEXAHU3M JCHCTBUSL.
Kodepmentsl. OTinuusi pepMeHTOB OT HEOPraHMYECKUX KaTain3aTtopoB. benku-
aKTUBATOPhl M OEIKU-UHTHOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEepMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

IlepBUYHBIA CHHTE3 OpPraHUYECKUMX BEIIECTB B KIEeTKe. DOTOCHHTES.
AHOKCuceHHbIll U OKcuceHHblll pomocunmes y obaxkmepuii. Ceemocodouparoujue
nuUSMeHmvl U NUCMEHMbl peakyuoHHo20 yeumpa. Ponb XJIOpOIIacToB B Mpouecce
¢dotocunTteza. CBeToBas u TeMHOBas Qazbl. Pomoovixanue, Cs., Cy. u CAM-munuvl
gdomocunmesa. IlponyktuBHOCTh (oTOCHHTE3a. BiusHue pa3nuuHbix (HakTOpoB
Ha CKOpOCTh (poTocHHTEe3a. 3HaueHHe (POTOCUHTE3A.

XEMOCHUHTE3. Pa3noo0Opasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULUPYIOIIKE OaKTepuu, >Keae300aKTepuu, cepoOaKTepuH, BOAOPOJHBIE
OakTepuu. 3HAYEHUE XEMOCHUHTE3A.

AHaspoOHbIe opranu3Mbl. Buasl Opoxenus. IIpoaykTel OposkeHUS U HUX
WCIIOJIb30BAaHUE YEJIIOBEKOM. AHa’pOOHbIE MHUKPOOPTaHU3MbI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIN OOJIe3HEH.

AspoOHbIe OpraHu3MBlI. Oransl JHEPreTUYECKOro oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICIUICHHUE TIIFOKO3HI.

buonornueckoe OKUCIEHUE, WA KIETOYHOE JIBIXaHUE. POb MUTOXOHIAPUN B
mpoiieccax ouonornyeckoro okucieHus. [luknnyueckue peakuun. OKUCIUTETHEHOE
dbochopunupoBanue. Ouepeus memoOpaHHo20 epaduenma npomonos. Cumnmes



ATD: paboma npomonnou ATD-cunmaszwl. llpeuMyliecTBa a’poOHOTO IMyTH
oOMeHa BeIecTB mnepes aHadpOoOHBIM. DPPEKTHBHOCTh SHEPTETHUESCKOTO OOMEHa.

JleMoHCTpanumn

[Toptpetsrl: JIx. Ilpuctou, K. A. Tumupsszes, C. H. Bunorpaackuii, B. A.
Onrenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuibr 1 cxeMbl: «DoToCHHTE3Y, « JHEPreTHUECKUit 0OMen», «brocunTes
oenka», «Ctpoenue pepMeHTa», « XEMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MHUKpPOCKOI, 00OpYJAOBAaHHME JI MPUTOTOBIICHUS
MTOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENApaTOB.

JlaGoparopnass  padora  «l/3ydyeHuWe  KAaTaJIUTUYECKOW  aKTUBHOCTH
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajiasbl)y.

JlabopaTtopuasi pabGora «/3ydeHne (HEpMEHTATUBHOTO PACIICTICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopuass paGora «CpaBHeHue mporeccoB  GOTOCHHTE3a U
XEMOCHUHTE3a».

JlaGopaTopHnasi padora «CpaBHEeHHE MPOIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacsiencrBeHHass uHGoOpMalus U peajin3anus eé B KiIeTKe

Peakunn mMarpudHoro cuHre3a. [IpuHIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHON uHpopManuu. ['eHeTnueckuit
KOJ, €ro cBoucTBa. TpaHckpunuusa — wmatpuunbeli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuynvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stansl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnousi O6uocunte3a Oenka. KomupoBanwe amuHOKHCHOT. Ponb pubocom B
OonocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U 3YKApHOT. Perynsiusi akTUBHOCTH T'€HOB Yy MNpOKapuoT. l'mmoresza
onepona (®. XKako6, XK. Mano). MoaekynspHvle Mexanuzmvl SKCAPECCUU 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuns 0OMEHHBIX
IIPOIIECCOB B KieTke. KiieTounslil romeocTas.

Bupycbl — HekieTouHble (hOPMBI )KU3HU U O0UTaTHBIC Mapa3uThl. CTpoeHue
MPOCTBHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKu3HeHHbll YUK
JIHK-cooeporcawux eupycos, PHK-codepocawux eupycos, obakmepuogazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasa.

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

buoungopmamuka: unmeepayus u ananuz donvwux maccusos («bigdatay)
CMpYKmypHuix buonocudeckux oanuwix. Hanomexnonoeuu 6 ouonozuu u meouyuHe.
IIpoepammupyemvie pynkyuu 6eakos. Cnocodwbl 00cmasKu 1eKapcms.



JleMoHCTpanun

[Toptpersr: H. K. Konsuos, /1. . IBanoBCcKnii.

Tabmuubl u cxembl: «buocunTes O6enkay, «I'eHeTndeckuit Kom», «BUpych»,
«bakrepuodaru.

IIpakTnueckas padora «Co31aHue MOIEIN BUPYCA».

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabl W peryisnusa. WMutepdaza u  MuTo3.
Oco0OeHHOCTH TpolIeccoB, MpoTekaIux B uHTepdaze. [loaroroBka KIETKH K
nenenuro.  [IpecuHteTndyecknii  (MMOCTMUTOTUYECKHUM),  CHHTETHYECKHH U
MOCTCUHTETHYECKHUH (MPEMUTOTHYECKUH ) epUuobl UHTEpGa3bl.

Martpuunbin cunres JIHK — perumkanwma. [Ipunnuner perumkanuu JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIBHOCTD.
Mexanusm permmkanuu JTHK. Xpomocomsbl. CTtpoenue xpomocoM. Tenomepsl u
TeoMepaza. XPOMOCOMHBIH Ha0Op KJIETKM — KapuOTHUIl. JIUTJIOWIHBIA W
rariouaHbell  HAaOOpel  XpomocoM. ['oMonormusnsle xpoMocombl. [lonoBbie
XPOMOCOMBI.

[enenne xmetkn — wmutTo3. CTaguy MHUTO3a WU TPOUCXOJAIINE B HUX
nporeccel. Tunel Muto3a. KapuoknHe3 u nuToknHe3. buosiornueckoe 3HaueHUE
MHTO3a.

Perymamuss murorndeckoro nmkiaa kietku. [Iporpammupyemas KineTtodyHas
rudeb — anomnTo3.

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

JleMoHCTpauumn

Tabnupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mutoszyn, «CTtpoeHue
xpomocom», «Permukarus JJTHK.

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

Jlaboparopnass  padora  «lM3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpEenapaTax».

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

Tema 9. Ctpoenue u GyHKUMH OPraHu3MOB

buonoruueckoe pazHooOpasue OpPraHu3MOB. OIHOKJIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOCHHOCTH  CTPOEHUS U IKU3HENEATCIBHOCTH  OJHOKJIECTOYHBIX
opranu3MoB. bakrepumu, apxeu, OJHOKIETOYHbIE TPUOBI, OJHOKJIETOUYHBIC
BOJIOPOCIH, APYTHUe NPOTUCTHI. KOJIOHUAIBHBIE OPTaHU3MBI.



B3anMoCBs3p 4acTE MHOTOKJIIETOYHOI'O OpraHu3Ma. TKaHW, OpraHbl H
cucTeMbl opranoB. Opranusm Kak eiuHoe uenoe. I'omeocras.

Txkanu pacreHuid. TuIBI pPACTUTENBHBIX TKaHEW: o0Opa3oBaTesbHas,
MOKPOBHAs, MPOBOJSINAs, OCHOBHas, MexaHudeckasd. OCOOEHHOCTH CTpPOECHUS,
GyHKUIMIA U pacioyIOKEHHs TKaHEH B OpraHax pacTEHUH.

TkaHu JKMBOTHBIX M YE€JIOBEKAa. THIBI )KUBOTHBIX TKaHEW: DIUTEIUAJIbHAs,
COCMHUTENbHAs, MbllIeyHas, HepBHas. OCOOEHHOCTH CTpOeHUs, (PYHKUMNA H
pAacHoJIOKEHUSI TKAHEW B OpraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble M TI'€HEpaTUBHbIE Opranbl pacTeHuid. OprasHbl U
CHUCTEMBI OPIraHOB KUBOTHBIX U 4esioBeKa. DyHKIMU OPraHOB U CUCTEM OpPraHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CkeneTbl OJHOKJIECTOYHBIX U
MHOTOKJIETOUYHBIX XUBOTHBIX. HapykHblil W BHyTpeHHUU ckener. CTpoeHHE U
THUIIBI COEJUHEHHUS] KOCTEN.

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

IIutanue opranusmoB. lloryomenue BOABI, YIVIEKHCIOIO Tras3a W
MUHEPAJIBHBIX BEIIECTB pacTeHUsAMH. lIuTaHue XKUBOTHBIX. BHyTpumnosoctHoe u
BHYTPHUKIIETOYHOE NUIIeBapeHue. [IuTaHne MO3BOHOYHBIX KUBOTHBIX. OTHENBI
NUIIEBAPUTENBHOIO TpakTa. llnmeBapurenbHble Kenesbl. [lnmeBaputenbHas
CUCTEMA YEJIOBEKa.

Jpixanue opranu3mMoB. JIpixanue pacteHui. Jlpixanue >xuBOTHBIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxkHoe apixaHue. JlpIXxarenbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKWBOTHBIX.
JlpixarenbHas cucTeMa YeloBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy NTUL U
MiIeKonuTaromux. Perynsamus npixanus. JpixarenbHble 00bEMBI.

TpaHCIIOPT BEIIECTB Y OpPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTECHHI.
TpaHcropT BemeCTB y JKMBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCylbl M KpoBb. Kpyru KpoBooOpalleHus. IBOJIOLUOHHbIE
YCIIO)KHEHHUSI CTPOEHUSI KPOBEHOCHOI CUCTEMbI MMO3BOHOYHBIX KMBOTHBIX. Pabora
ceplla v €€ peryJisiums.

Beigenenue y opranu3mMoB. Beigenenue y pacteHud. Beigenenue y
KUBOTHBIX. CoKparurenbHble Bakyonau. Oprasnsl BblaeneHus. PuibTpanus,
CeKpelrsi U 00paTHOE BcachblBaHME KaK MEXaHM3Mbl pabOThl OPraHOB BBIACIICHUSI.
CBsi3b MOJOCTH T€JIa C KPOBEHOCHOM W BBIICIIUTENIBHON cucTeMaMu. Beigenenue y



MMO3BOHOYHBIX JKUBOTHBIX M uenoBeka. [louku. CtpoeHne m (yHKIIMOHUPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y YeJIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHOpBI
OakTepuil M UUCTHI MNPOCTEHINIMX. 3alUTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrtukyna. CpeacTsa macCUBHOM M XUMHUYECKOU 3a1UThl. OUTOHIUIBI.

3ammTa y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M WX MPOU3BOAHBIC.
3amuTa opranu3Ma ot Oojne3Hedl. UMmyHHas cucteMa uyenoBeka. KiietouHblil u
I'YMOpaJbHBIE HUMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM creruduIecKuii
UMMYyHUTET. Teopust KIOHaNIbHO-celeKTUBHOro mMmyHutera (I1. Dpnux, ©. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHHTETA B Pa3BUTHH CHUCTEMHBIX 3a00JI€BaHUIA.

PazgpaxxumocTte ¥ peryisius 'y OprammsMoB. Pasgpaxumocts y
OJHOKJICTOYHBIX OpraHu3MoB. Takcucel. Pa3gpaxuMocTs ©  peryjsanus y
pacteHuil. PocToBele BelecTsa U UX 3HaYCHUE.

HepBHas cucremMa u peduekTopHas peryisuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIOLUOHHOE YCI0KHEHNUE CTPOEHUS HEPBHOW CUCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX »XMBOTHBIX. Pedinexc u
pednexTopHas ayra. be3yciaoBHbIE U yCIOBHBIE PEIEKCHI.

['ymopanbpHas peryisiuus W 3HAOKPUHHAs CHCTEMA XKUBOTHBIX U YEJIOBEKA.
JKenespl OSHOOKPMHHOM CHUCTEMBI M WX TOPMOHBL. JleWiCTBHE TOPMOHOB.
B3auMoCBA3bp HEPBHOW M SHIOKPUHHOW cucTeM. [ umoTtanmamo-runoduiapHas
CUCTEMA.

JleMmoHcTpanuu

[Toptper: U. 11. [1aBnos.

Tabnuupl u cxembl: «OIHOKJIETOUHBIE BOAOPOCIH», «MHOTOKIETOYHBIC
Bojiopocin», «baktepum», «lIpocrermme», «Opranbl IBETKOBBIX PACTCHUN,
«CuctemMbl OpPraHoB TMO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacrenuii», «KopHeBbie cuctembl», «CTpoeHue cTedis»,
«CTpoeHue NHCTOBOM IUIACTUHKW», «TKaHM KUBOTHBIX», «CKEIEeT 4eloBEKay,
«IImmeBapurenpsHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas

CHCTEMa, «Hepsnas CHCTEMa, «Koxay, «MpllieuHasT ~ CHUCTEMay,
«BplgenurenbHas cUCTEMay, «IDHAOKPHUHHAsA cucTeMa», «CTpOCHHME MBIIIIIbIY,
«Ammynuter»,  «KuiieunonosioctHeie», «CxemMa  TNUTaHUA  PACTEHUI»,

«KpoBEeHOCHbIE CHUCTEMBI TIO3BOHOYHBIX JKUBOTHBIX», «CTpPOCHHE THAPH»,
«CtpoeHue 1uiaHapum», «BHyTpeHHee CTpoeHHe IOKIeBOro uepms», «HepBHas
cuctema poeioy, «HepBHas cucrema rymkm», «HepBHas ~— cucrtema
npecMmbikatomuxcs», «HepBHas — cucrema  ntuny», «HepBHas — cuctema
MIIEKOTTUTaromux», «HepBHas cuctema uenoBeka», «Pediexcey.



ObopynoBaHue: CBETOBOW MHKPOCKOI, MHUKpPONpEnapaThl OJHOKJIETOUHBIX
OpraHMW3MOB, MUKPOIpENapaTbl TKAaHEH, PAaKOBUHBI MOJUIIOCKOB, KOJUJICKIIUU
HACEKOMBIX, UIJIOKOXXHUX, UBbIE AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHWil pa3HbIX OTAEJOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
00O0pyIOBaHUE AJISl AEMOHCTPALMK TOYBEHHOTO U BO3IYIIHOTO MUTAHUS PACTCHUH,
pacieruieHus Kpaxmana U OeNKoB 1o AedcTBUeM (epMEeHTOB, 000pyA0BaHUE AJIs
JEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXAaTENbHBIX JBUKEHUM, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGopaTopHasi pabora «/3yueHrue TKaHEel paCTCHUIN.

JlaGopaTopHasi padora «3yueHne TKaHel )KUBOTHBIX».

JlaGopaTopHasi padora «3yueHne opraHoB IIBETKOBOT'O PACTCHUS.

Tema 10. PazmHokeHUe U pa3BUTHE OPraHU3MOB

®opMbI pa3MHOKEHHS OPraHU3MOB: Oecriosnoe (BKIIOYas BEreTaTUBHOE) U
noysoBoe. Buael  0ecronoro  pa3MHOXKEHHUSA: IOYKOBAaHUE,  CIOPYJISLUS,
(dbparmMeHTanus, KIOHHPOBAHUE.

[TomoBoe pasmuHoxkeHue. [lonoBele kieTku, wiM rametsl. Meno3. Craaun
Mmeiio3a. [loBenenne xpomocoM B meio3e. Kpoccunrosep. bronorndeckuii cMbICi
Melo3a W IOJIOBOrO Iporecca. Melo3 M ero MeCTO B JKU3HEHHOM IMKJIE
OpraHU3MOB.

[IpenzaponeiieBoe pasButue. ['amerorenes y uBOTHBIX. [10J10BBIE KENE3bI.
OOpazoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CiepMaToreHes u oorexnes. CtpoeHue
MOJIOBBIX KJIETOK.

OmogoTBOpeHHe U SMOPHOHATIBHOE Pa3BUTHE JKUBOTHBIX. CHoCOOBI
OIUIOIOTBOPEHUS: HApYyKHOE, BHyTpeHHee. [lapTenorenes.

NuauBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOIIOTHS — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOSUL.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Cragun >MOpHOreHe3a
XKUBOTHBIX (Ha mnpumepe Jsarywmku). JpoOnenwe. Tumbsl  apoOseHus.
Jlemepmunuposannoe u HedepmuHuposannoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOCHHOCTH JPOOJICHUS MIIECKOMMUTAIOUIUX. 3apOJABIIICBBIE JUCTKU
(racTpyssanus). 3aKiaajKa OpraHOB M TKaHEW M3 3apO/IbIIIEBBIX JIUCTKOB. B3anmHuoe
BIUSIHUE 4YacTel pa3BUBAIOMICTOCS 3apojbllia (SMOpPHOHAIbHAS WHIYKIIUS).
3aknazka IUTaHa CTPOEHHMS SKMBOTHOTO Kak  pPe3yslbTaT HEpapXUUYECKHUX
B3aMMOJICUCTBUII TeHOB. BrusiHue Ha 5MOpHMOHANBHOE pa3BUTHE Pa3TUUYHBIX
(bakTOpOB OKpYKAIOIIEH CPEIbI.

Poct u pasButne xuBOTHBIX. [locTomOpuoHanpHBIE mepuoa. [Ipsmoe wu
HempsiMoe pa3BuTue. Paszputne ¢ wMeramopdo3oM y O€CO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoJIOrMYyeckoe 3HaueHHE MPSMOTO U HEMNPSIMOTO



pPa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. TUlbl pocTa KUBOTHBIX. DAKTOPHI
PETYISIUN POCTA JKUBOTHBIX M YenoBeka. CTaauu moCTIMOPHOHAIBHOTO Pa3BUTHS
y ’KUBOTHBIX U uesioBeka. [leprnoasl oHToreHesa uenoBeka. CTapeHue U CMEpPTh Kak
OMOJIOTUYECKUE MTPOLIECCHI.

PasMHoxeHne u pasputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
KU3HEHHOM IuKIe pacteHud. OOpa3oBaHWe CIOp B Ipoiecce Meio3a.
['ameTtorenes y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoiiHOE OIJIOIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHHu3MBbl pETYISLIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpanun

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

Tabmuubr u cxembl: «BereratuBHoe paszMHoOxkeHue», «Tumbl Oecmosoro
pasMHOXeHUsD», «Pa3MHOXKEHHE XIIaMUAOMOHAIb», «Pa3MHOXEHHE 3BIJIEHBDY,
«Pa3MHOXeHue TuApbD), «Menosy, «XpoMocoMbly, «I'amerorenes», «CTpoeHue
ANIEKIETKH U criepMaTo3onia», «OCHOBHBIE CTaauu OHTOreHe3a», «lIpsmoe u
HenpsiMoe pa3BuTue», «Pa3zButme wmaickoro xyka», «Pa3Buthe capaHumy,
«Pa3BuTne nArymkmn», «JIBOMHOE OIUIOJOTBOPEHHE Y LBETKOBBIX PAaCTECHUI,
«CTpoeHue cemMsiH OJTHOJOJIbHBIX M ABYAOJIbHBIX PAaCTCHUI», « KM3HEHHBIN LUK
MOpPCKOM  KamyCThD», <«OKWM3HEHHBIM UHKIT MXa», <« KHU3HEHHBIA  IUKI
ManoOpOTHUKA», « KM3HEHHBIN LIUKIT COCHBDY.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHIEKIECTOK U
CIIEpMaTO30U10B, MOJENb «L UK pa3BUTHS JIATYILIKID.

JlaGopaTopHas padora «l/3ydeHrue CTpOCHUS MOJOBBIX KJIETOK HAa FOTOBBIX
MHKpOITpEenapaTax».

IIpakTuyeckass padora «BrplsiBIcHUE NPU3HAKOB CXOACTBA 3apOJbIIICH
ITO3BOHOYHBIX KUBOTHBIX).

JlaGopaTtopnasi padora «CTpoeHHE OpraHoB pPa3MHOKEHHUS BBICIINX
pacTeHU.

Tema 11. I'eneTuka — Hayka 0 HAaCJIE€ACTBEHHOCTH U HM3MEHYHMBOCTH
OpPraHu3MoB

Hcropust cTaHOBICHUS W pPa3BUTHS TEHETUKWM Kak Hayku. Paboter T
Menpens, 1I'. ne @puza, T. Moprana. Poinbp 0T€4eCTBEHHBIX YYEHBIX B Pa3BUTUHU
reHetuku. Pabotel H. K. KonbsuioBa, H. Y. Basunona, A. H. benosepckoro, I'. 1.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE MOHITUS U CUMBOJIBL. | 'OMOJIOTHUHBIE XPOMOCOMBI,
aJUleJIbHbIE TEHbI, AJIbTEPHATUBHBIC MPU3HAKUA, JOMUHAHTHBIA U PEUECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHTI, (DEHOTHTI.



OCHOBHBIE ~ METOJbl ~ T€HETUKH: THOPUAOJOTUYECKHHA,  IUTOJOTHYCCKUH,
MOJIEKYJISIPHO-T€HETUYECKH.

JleMoHCTpanumn

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

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

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT T€HETHUUYECKHX

VICCJIEIOBAHUIY.
Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaenss — 3aKoH

ennHoo0pa3ust THOPUIOB MepBoro nokojeHus. [Ipasuno nomuHupoBanus. Bropoii
3aKOH MeHaenss — 3aKOH pacLICIUICHUs ITPU3HAKOB. L{UTOJIOrMYecKre OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. [ unoresa 4ucToTh ramer.

AHanmsupytomee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HACIeIOBaHMUS.
Pacuierienre mpu3HaKkoB MPU HEMOJIHOM JOMUHUPOBAHUH.

JuruOpuaHoe ckpemrBanue. TpeTuil 3akoH MeHienss — 3aKOH HE3aBUCUMOIO
HAcJEeNOBaHMUS ~ TpHU3HAKOB.  lluTonmoruueckre  OCHOBBI  JUTHOPUIHOTO
CKpEILIMBAHUSL.

CueruieHHOe HacienoBaHue npuszHakoB. Pabotsl T. Moprana. CuerieHHOe
HACJICJOBAHUE T'€HOB, HAPYILICHHWE CLEIUICHUS MEXAY I'€HaMHA. XPOMOCOMHAas
TEOpHUsI HACIIEACTBEHHOCTH.

['eneTuka nosia. XpoOMOCOMHBIM MEXaHU3M OINpPEAEICHUs Mojia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TeTepOoraMmeTHbId I0J. ['eHeTnueckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HacnenoBanue nmpu3HaKkoB, CHETIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neioTponust — MHOKECTBEHHOE JCUCTBUE
reHa. MHOXECTBEHHBIM ajuienn3M. B3anMoAencTBUE HEaUIEIbHBIX TI'E€HOB.
KommiementapHocTs. Onuctas. [Tonmumepus.

['eHETMYECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, >KUBOTHBIX W 4YEJIOBEKA, a
Takke (PU3NOJIOTUYECKUX MPOLIECCOB, TMOBEJACHUS M KOTHUTUBHBIX (DYHKIW.
['eHeTHUeCKEe MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35IMH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckrne acmeKThl KOHTPOJS H
W3MEHEHHS HACJIEICTBEHHON MH(OPMAIIUU B TOKOJICHHUIX KJIETOK U OPTaHU3MOB.

JeMmoHcTpanuu

IToprpersl: I'. Mennens, T. Mopras.

Tabmuubr u cxemsl: «IlepBoiii 1 BTOpOil 3akoHbl Menaens», « Tpetuit 3akoH
Mennens», «AHanu3upymrouniee CckpelmuBanue», «HemomHoe goOMUHUpPOBaHHEY,
«CrerieHHOE HacJeIoBaHWE TPU3HAKOB Y Jpo30¢uibl», «l'eHeThka TmoJay,



«Kapuotun uenoBeka», «Kapuotun apozodpunb», «Kapuotunm OTHIBD,
«MHOXEeCTBEHHBIN ajjIenu3m», «B3aumMoaeicTBHE T€HOBY.

O6opynoBanue: MOAENb JUIA JEMOHCTpPAIlMHd 3aKOHOB €IMHOOOpasws
rUOpUJIOB TIEPBOTO TOKOJICHUS M PACHICIUICHUS MPU3HAKOB, MOJEIb IS
JIEMOHCTpAllUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHMUSI IMPU3HAKOB, MOJIECIb JJIA
JIEMOHCTpAllMM CILEIJICHHOTO HACIEIOBaHUs IMPU3HAKOB, CBETOBOM MHUKPOCKOI,
MUKpornpenapar: «JIpozodumnay.

IIpakTnueckass padora «M3ydyeHue pe3yiabTaTOB  MOHOTHOPHIHOTO
CKpEIIMBaHUSA Y APO30(PHITBD».

IIpakTnueckass pab6ora  «M3ydeHue  pe3yNbTaTOB  JUTHOPHIHOTO
CKpEIIMBAHUSA Y IPO30(DHUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumoneiictBue reHOTHIA W cpenbl Ipu  (GopMHUpOBaHUK (EHOTHIIA.
N3MeHYnBOCTh MpU3HAKOB. KauecTBEHHbIE M KOJUYECTBEHHBIC MPU3HAKU. BUabI
W3MEHUMBOCTH: HEHACJICACTBECHHAS M HACJICJCTBCHHAs.

Moaudukanuonnass U3MeHYMBOCTh. Ponb cpeasl B (OpMUpPOBAHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanroHHbIN
psan u BapuanmonHas kpuBas (B. Horanncen). CpoiicTBa MOau(UKAITMOHHON
W3MEHUYHMBOCTH.

I'enoTunuueckas n3MeHUMBOCTh. CBOMCTBA T€HOTUIIMYECKOM M3MEHUYMBOCTH.
Buapl reHOTUNTHYECKON N3MEHYMBOCTH: KOMOMHATUBHAS, MyTallMOHHAS.

KomOnHaTuBHAs W3MEHYMBOCTH. Mei03 M TMOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTHU. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3MaHUU
TCHETUYECKOr0 pa3Ho00pa3us B Mpejieiax OJTHOr0 BUA.

MyTanmonHass M3MEHYMBOCTh. BuHIbl MyTanuil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  WHIAYUWPOBAHHBICE MyTalud. SaepHble U
UTOIUIa3MaTHYeckue myTtanuuu. CoMaTUYEeCKUE U TOJIOBble MyTaluu. IIpuyunHbI
BO3HUKHOBEHHUS MyTanuud. MyTareHbl W WX BIHWSHUE Ha OpPraHUu3MBL.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMPOIEecca. 3aKOH TOMOJIOTMYECKUX PSIIO0B B
HacienctBeHHo u3MeHunBoctd (H.M. BaBunoB). BHesnepHass MU3MEHUMBOCTH U
HACJICACTBEHHOCTb.

Onueenemuxa u INUSEHOMUKA, pPONb  dNUSEHEMUYECKUX (HaKmopos 8
HACe008AHUU U UBMEHYUBOCMU (PEHOMUNUUECKUX NPUZHAKOS ) OP2AHUIMOS.

JdeMoHcTpanuu

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

Tabmuiet u cxeMbl: «Buasl  um3MeHUMBOCTHY», «MoauduKarmoHHas
U3MCHYHUBOCTHY, «KomOnHaTHBHAs W3MCHYHUBOCTHY, «Meiios,
«OmnogotBopeHuey, «I eHeTnueckne 3a007I€BaHUS YeIOBEKa», « Buabl myTaruii.



O6opynoBaHue: XKUBbIE W TepOapHBIC AK3EMIUISIPHl KOMHATHBIX PacCTCHH,
pucyHku (dpotorpadum) )KUBOTHBIX C PA3TUYHBIMUA BHIAMHA U3MEHYHUBOCTH.

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

IIpakTuyeckass padora «Mytarmuu y aApo3odunsl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uvenoBeka. MexayHapoAHass MmporpamMma HCCIEIOBaHUS T€HOMaA
yenoBeka.  MeToabl  M3y4YeHUs ~ TEHETMKH  YEJOBEKAa:  T'€HEaJOTMYECKUU,
OJIM3HEIOBEIH, IIMTOr€HETUYECKU, MOIMYJISIUOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-T€HETUYECKH. CoBpemeHHOE ONPEAEIICHUE TE€HOTHIIA:
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[TI[P-ananu3a. HacnenctBenHbie 3a0051€BaHus YelloBeKa. | 'eHHbIE U XPOMOCOMHBIE
OoJsie3HU 4YenoBeka. boyie3HW ¢ HACNENCTBEHHOM MpPeapacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIUHCKOW T€HETHKHA B MPEAOTBPALICHUN U JICYEHUH T€HETHYECKHUX
3a00JieBaHUI 4YelloBeKa. MeauKo-reHeTuueckoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIETKU. [IoHSATHE «T€HETHYECKOTO Tpy3a». ITUUECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH pelaKTUPOBAHUS F€HOMA M CTBOJIOBBIX KIIETOK.

['enetnyeckue (akTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(bU3MYEeCKOMY U XMMUYECKOMY 3arps3HECHUIO OKpY’Karoueh cpeabl. ['eHeTnyeckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K ITATOJIOTUsIM.

JemoHcTpanuu

Tabmuubl u cxemsl: «Kapuotun demoBeka», «MeToabl U3ydYeHUs] TEHETUKH
yesjoBekay, «['eHeTnyeckue 3a001€BaHUs YEIOBEKay.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cenekuusi OpraHu3MoB

JlomecTuKanuss W CEJEeKUHUs. 3apOKICHUE CEIEKIMH U JTOMECTUKALIMH.
VYuenue H. W. BasunoBa o IleHTpax MNpPOUCXOXKIECHUS W MHOrooOpaszus
KYJIbTYPHBIX pacTe€HUU. Ponb cenekuuu B CO3JaHMM COPTOB PACTEHHM U TOPOJ
*uBOTHBIX. CopT, mopoaa, ITaMM. 3aKOH TOMOJIOTUYECKUX PSIIOB B
HaciaeAcTBeHHOM wu3MmeHuuBocth H. WM. BaBuioBa, ero 3HadeHue A
CEJICKITMOHHOM PabOTHI.

Metoasl cenekImoHHOM paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIM H
VHIUBUY AJIbHBIN. Oransl KOMOWHAIMOHHOU CCJICKIINU. HUcnbiTanue
npousBoanTeNed MO MOTOMCTBY. OTOOp MO TEHOTHUIy C TIOMOIIBIO OIICHKH
dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY C ToMoIIbio aHanu3a JIHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ ~ CEJICKIIMOHHOW  paboTHI.
PanyanMOHHBIN U XUMUYECKUNW MyTareHe3 Kak UCTOYHUK MYyTalUil y KyJbTYPHBIX



dbopm opranu3moB. Vcmonb30BaHME TEHOMHOTO PEIAKTHPOBAHUS W METOOB
pexomOunanTHbIX JJHK 111 momydyenns ncxoqHoro Matepuana ajsi CEJICKIHH.

[TomyuyeHune MOJIMIUION/IOB. BuyTtpusugoBas THOpUIN3AIINS.
bnuskopoAcTBEHHOE — CKpellMBaHWe, wWid  WHOpuauHr.  HepoactBenHoe
CKpelIMBaHue, WM ayTOpuAWHT. ['erepo3uc W ero mpuuuHbl. Vcrnonb3oBaHue
rerepo3uca B cenekiuu. OtnanéHHas rudbpunuszanus. [Ipeogonenue Oecruiogus
MEKBUJOBBIX THOPUAOB. JIOCTUIKEHUS CEIEKIIMU PACTEHUIN U )KUBOTHBIX. «3eéHast
DesonoyuUsy.

CoxpaHeHre ¥ U3y4YEHUE N'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHUH U
UX JUKUX pOAMYEH I CO3JaHUS  HOBBIX COPTOB M THOpPUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJbTYp. H3yuenue, coxpaneHue u  ynpaeieHue
2eHeMUYeCKUMU Pecypcam CenbCKOXO3AUCMBEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 Yenax YIVUUeHUs CYyuecmayiomux U coO30anusi HO8blX NOpPoo, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEeHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosvlx uoell U nepcneKmueHblX MexHoI02UlI.

JleMoHCTpauumn

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

Tabnuibl u cxembl: «L{eHTpBI TPOUCXOKIECHUS 1 MHOTO00pa3usi KyJIbTYpPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKUX PSIAO0B B HACIEACTBEHHOW M3MEHYMBOCTHY,
«Metoapl cenekiuny, «Otnanénnas rudbpuauzanus», «MyTtarenesy.

JlabopaTopHasi padora «/3yueHue copTOB KyJNbTYpPHBIX PACTEHUI U MOPOJA
JIOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIMU PACTCHUIN.

IIpakTnuyeckas padora «lIpuBnBka pacTeHu».

IKcKkypeusi «OCHOBHBIE METOAbI W JOCTHUKCHHS CEJIEKIIMU PACTEHUU U
YKUBOTHBIX (Ha CEJIEKIITUOHHYIO CTaHIINIO, IJIEMEHHYIO bepmy,
COPTOHUCTIBITATELHBIM YYaCTOK, B TEIUIMYHOE XO3S4WCTBO, B JIAOOPATOPHUIO
arpOyHUBEPCUTETA WM HAYUYHOTO LICHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOT S

OOBEKTHI, HCMHOJIb3yeMble B OHWOTEXHOJIOTMH, — KJIETOYHBIE U TKAHEBBIC
KYJIBTYPBI, MUKPOOPTaHU3MBI, 170'¢ XapaKTEepUCTHKA. TpagumonHas
OMOTEXHOJIOTHSI:  XJIeOOMeUeHne, TMOMYyYeHUE KHCIOMOJIOYHBIX MPOIYKTOB,
BUHOAEnHe. Mukpoouonoruueckuii cunre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
texHosorui. [Ipous3BoacTBO O€/ika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEeXHOJIOTMl M MHCTPYMEHTOB IEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYHUPOBAHUSI TEHOMOB C IEJIbIO MOJYUYEHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
coJiep KaIluX HE BCTPEUAIOIIHNECS B IPUPOIe OMOCUHTETHYECKHUE Y TH.



Kierounasa unxeHepus. MeTonbl KyJlbTypbl KIETOK M TKaHEW PACTECHUU H
*KUBOTHBIX. Kpuobanku. ComaTudeckass ruOpuau3aluss W COMATHYECKUN
sMOpuorene3. lcnonb3oBaHue ramioujoB B CeJlEKUUH pacTteHuil. [lonyuenue
MOHOKNIOHANbHBIX anmumei. Hcnonvsosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBIX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpEHUE. PeKoHCTpyKIus
SAULEKIETOK U KJIOHUPOBAHUE XKUBOTHBIX. METOA TpPaHCIUIAHTALIMH SEP KIIETOK.
Texnonozuu 0300po8eHUs, KYIbMUGUpPOBaAHUs U  MUKDOKIOHAILHO20
DPA3MHONCEHUSL CEbCKOXO03AUCMBEHHBIX K)IbMYP.

XpoMOocOMHass W TE€HHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha H
koHcTpyupoBanue pexkomouHaHTHbIX JIHK. Co3zdanue mpanceennvix opeanuzmos.
JlocTmkeHnss M NEPCHEKTHBBI  XPOMOCOMHOM W TI'€HHOM  MHXXECHEPUH.
DKOJIOTUYECKHE U 3TUYECKUE MTPOOJIEMBI T€HHON MHKEHEPHUH.

Menununckue OuotexHonoruu. [loctrenomuas nudposas meaununa. [T1P-
JUarHocTuka. MeraOOJOMHBIM aHajau3, TEeHOLIGHTPUYECKUM aHaliu3 MpoTeoMa
YyeJaoBeKa JUISl OLUEHKM COCTOSIHHS €ro 340poBbs. VICHOJIB30BaHHME CTBOJOBBIX
KieTok. TapretHas Tepanusi paka. 3D-Omoumkenepus i pa3pabOTKU
(GyHIaMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTMM, CO3AaHMS KOMILIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJIOTUH TPEXMEPHOTO OMONPHUHTUHIA U cKapQosauHra
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3naHue BEKTOPHBIX BaKIMH C IEJbI0 O0EeCreueHus] KOMOMHUPOBAHHOM
3amuThl OT Bo3Oyauteneid OPBU, ycTaHoBlieHHE MOJIEKYJSPHBIX MEXaHHU3MOB
¢ynxumonupoBanus PHK-conepskammx BUPYCOB, BBI3BIBAIOIIUX OCO0O OMAacHbBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabmuubl u cxemsl: «Mcnoab30BaHNE MUKPOOPTAHU3MOB B MPOMBIIIIIEHHOM
POU3BOJCTBEY, «Kilerounas nxxenepus», «I eHHass HTHKEHEPU».

JlaGopaTopHasi padora «l/3yueHne 00beKTOB OMOTEXHOJIOTUM.

IpakTnueckas padora «lloryyeHrne MOJOYHOKHUCIBIX TPOTYKTOBY.

IKCKypcusi «bHOTEXHONOTMS — BaXHEWIas IPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTHYECKOE IMTPOU3BOJICTBO)Y.

11 KJIACC

Tema 1. 3apoxkaeHue W pa3BUTHE SBOJIOMUOHHBIX INpeACTABJIEHUHA B
OHnoJIoruu

OomonmonHass teopust Y. JlapBuna. IIpeanochulkd BO3HUKHOBEHUSA
napBuHu3Ma. JKu3Hb 1 Hay4dHas aedatenbHocTh Y. JlapBuHa.



JIBrKy1Me CUiibl 3BOIOUNUH BUIOB 110 Y. J[apBHHY (BbICOKasi ”HTEHCUBHOCTh
pa3MHOXKEHHUsI OpPraHW3MOB, HACJEACTBEHHAs HM3MEHYMBOCTh, Ooppba 3a
CYILIECTBOBAHHE, ECTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunrerndeckod teopun sBofonnu (CTD). HelTpanbhas
teopust sBomouud. CoBpeMeHHas JBOJIOLNMOHHAs  OuWojorug. 3HaYCHUE
HBOJIFOLIMOHHOW T€OPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JleMoHCTpanun

[Toptpetsl: Apuctotens, K. Jlunnent, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kioswe, Y. Hapeun, C. C. UerBepukos, 1. 1. IlImansraysen, Ix. Xonaeix, . K.
benses.

Tabmumet u cxembl: «Cucrema sxuBoi mnpupoasl (mo K. Jlunuero)y,
«Jlecthnna xuBbIX cymectB (mo Jlamapky)», «Mexanusm (GopmupoBaHUS
MPUCTIOCOOJICHU y pacTeHuii W KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
MmapuipyTa nytemectsust Y. lapsunay, «Haxonku Y. JapBunay, «Dopmbl 60pbObI
3a cymectBoBaHue», «llopoasl romyoeit», «MHorooOpaszue KyJIbTypHBIX (opm
KamycTbD», «[lopobl TOMalIHUX JKUBOTHBIX», «Cxema 00pa30BaHUsl HOBBIX BUOB
(mo Y. [apBuny)», «Cxema COOTHOIIEHUSI JBWXXYIIUX CHJ DSBOJIIOIUNY,
«OCHOBHBIE ITOJIOKEHUS CUHTETUYECKOM TEOPUH 3BOJIIOLIMI.

Tema 2. MUKPOIBOIOIHSA U €€ Pe3yJIbTATHI

[TonmynsAuus Kak 3jeMEHTapHas €IWHULA 3BOTOUUH. COBPEMEHHBIE METOIbI
OLICHKM TE€HETUYECKOI0 pa3HOOOpa3usi M CTPYKTypbl mnonyisauuid. M3menenue
reHo()oH/a TOMYyJSIIMA KaK »3JIEMEHTApHOE 5SBOJIOLMOHHOE SIBICHHUE. 3aKOH
reHeTuyeckoro pasHoBecus JIx. Xapau, B. BaiinOepra.

DOnemeHTapHbie (DAKTOPHI (IBWKYIIME CHUJIBI) HBOJIONUU. MYyTallMOHHBIH
npouecc. KomOuHaTuBHasg wu3MeHUMBOCTh. Jlpelid reHOB — ciydaiiHble
HEHAIpaBJCHHbIE MW3MEHEHHUsS 4YacTOT ajiened B nonymauusax. Oddext
ocHOBaTeNd. Igghexm oOymuiiounozo zoprviuwika. CHUdCEHUe 2eHemuueckKo2o
pasznoobpasus: npudursl u cireocmeus. llposenenue s3¢gpgpexma Opeticha 2ernos 6
oonvuwux u  manvlx  nonyaayusx.  Murpauun.  M3omAuMs  mOMySsSIUi:
reorpaduueckas (MpocTpaHCTBEHHAs), OMoJIorudecKkast (pernpoayKTUBHA).

EctecTBeHHbIII 0TOOp — HampaBisiomuii Qgakrop 3Boiaouud. DPopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUNA, CTAOWIM3UPYIOMIUNA,  Pa3pbIBAIOIIHIA
(mm3pyntuBHbIf). [lomoBoit oTO0p. BO3HMKHOBEHHE W HBOJIOIUS COIUATBHOTO
MOBEJICHUS )KUBOTHBIX.

[IpucnocoONeHHOCTh  OpraHU3MOB  KaK — pe3yabTaT  MHUKPOIBOJIIOIMUU.
Bo3HukHOBeHHE  MpUCNOCOOJIEHWH y  opranm3MoB.  Apomopdo3bl U
uanoagantauuu. [Ipumepsl npucnocobsieHuil y opranu3mMoB: MOp(hOJIOrHYECcKue,
duznonornueckue,  OMOXUMHYECKHE,  moBeaeHuYeckre.  OTHOCUTENBHOCTD
MPUCTIOCOOIEHHOCTH OPTraHU3MOB.



Bun, ero kpurepum u CcTpykTypa. BumooOpazoBanue Kak pe3yibTar
MUKpO3BOIIOIMH. M3omsmus — ximroueBod ¢aktop BupooOpaszoBanus. Ilytu u
CIIOCOOBI BUI000pa30BaHUS: ATOTIATPUYECKOE (reorpaduueckoe),
CUMIIATpUUECKoe  (IKOJOTUYECKOE), «MTHOBEHHOE»  (MOJMILIOUAN3ALINS,
rubpuau3anus). JJIMTeTbHOCTh BOJIIOIIMOHHBIX MPOIIECCOB.

Mexanu3mbl GOPMUPOBAHUS OMOIOTHIECKOTO Pa3HOO0pa3Hsl.

Ponbp  sBodrOnMoHHON OHWOJOrMM B pa3paboTKe Hay4HBIX METOOB
coxpaHeHusi OropazHo00pasusi. MUKPOIBOMIONUS U KOIBOIIOIMS Mapa3UTOB U UX
x03s5ieB. MexaHu3mbl (POPMUPOBAHUS YCTOMUYMBOCTU K aHTUOMOTHUKAM U CIIOCOOBI
O0pBbOBI C HEM.

JleMoHCTpanun

[Toptpetsi: C. C. YerBepukos, 3. Maiip.

Tabmuupl 1 cxeMbl: «MyTallMOHHAsT WM3MEHUUBOCTBHY, «[lomymsronHas
CTpyKTypa BUaa», «Cxema MposiBJIeHUs 3akoHa Xapau—BaiinOepray, «IBmwxkyiue
CHJIBl ABOJIIOLUNY, «DKOJIOTMYECKass M30JsUUs MONYJIALHUN ceBaHCKOU (openny,
«l'eorpapuueckass M30JSALUS  JUCTBEHHULBI CUOMPCKOM M JIMCTBEHHUIBI
Jnaypckoiy, «llomynsunOHHBIE BOJHBI YUCICHHOCTH XUIIIHUKOB U XKEPTB», «Cxema
NEHCTBUSL €CTECTBEHHOro oTOopay», «®PopMbl OOpHOBI 3a CYyIIECTBOBAHUEY,
«MHnycTpualibHBIA MenaHu3M», «KuBble nckomnaemsie», «IIOKpOBUTENBCTBEHHAS
OKpacka AKUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«Dusnonornueckue ananrauun», «llpucrnocoOIeHHOCT OpPraHU3MOB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukm», «CTpyKTypa BuAa B
npupoze», «CrocoObl Bugo00pazoBanus», «l'eorpaduueckoe BUI00O0pa3oBaHUE
TpEX BHUIOB JAHJBILEH», «IKOJOTHYECKOE BHUJI000pAa30BAHHUE BHUJIOB CHUHUID),
«ITomunnonasl pacteHuit», «KamycTHo-peneuHblii rTuOpuI.

O6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uyydelia NTHI[ U
3BEpeil C MpuUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUN, Yydella MTHIl W 3Bepei
pa3HbIX BHJOB, TepOapuu pacTeHuW ONU3KUX BHUAOB, 0O0pPA30BABIIMXCSA
Pa3IMYHBIMU CIIOCOOaMHU.

JlabGopaTopnasi padora «BbisiBIeHHE H3MEHUHMBOCTH Y 0COOEH OJHOTO
BUJIA».

Jlabopatopuasi  padora  «lIpucmocobienuss  OpraHu3MoOB U = HX
OTHOCHUTEJIbHAS 11€JIECO00Pa3HOCThY.

JlaGopaTopnasi padora «CpaBHeHHWE BHUIOB IO MOP(OIOrHIECKOMY
KPUTEPHUIO».

Tema 3. Makpo3BoIIOLINS U €€ Pe3yJIbTaThl

Metonbl  HM3ydeHHs MaKpO3BOJIOLMHU. IlaneoHTOnOrmyeckue MeTOJbI
u3yueHus oHBomouuu. Ilepexomgnbie QopMbl U (QUIOT€HETUYECKHE PSAbI
OpraHU3MOB.



buoreorpaguyeckue Metonsl u3ydeHus sBoironuu. CpaBHeHHe GIIOpBl U
dbayHbl MaTepuKOB M OCTpOBOB. buoreorpaduueckue obOmactu 3emmn. Bumpl-
SHJEMUKHU U PEITUKTHI.

OMOpPHOJIOTHYECKUE U CPABHUTEIBHO-MOP(OIOTHUECKUE METO/bl U3YYEHUS
ABOIOLMH. ['€HeTHuecKue MeXaHU3Mbl JBOJIIOUMM OHTOTE€HE3a M IMOSBJICHUS
HBOJIIOLMOHHBIX  HOBIIECTB. [ 'OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbL.
PynuMentapuble  opraHbl W aTaBU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,
OMOXMMHUYECKHUE W  MaTeMaTHYEeCKUE  METOJbl  W3Y4YEHHUS  HBOJIIOIUHU.
['omonoruunsie TeHbl. COBpEeMEHHBIE METOIbl MOCTPOEHUs (HUIOTEHETUYECKHUX
JIEPEBHEB.

XPpOMOCOMHBIE MYTALIMH U 3BOJIOLUS FEHOMOB.

OOmue 3aKOHOMEPHOCTH (TpaBwiia) 3BOJONMH. [IpuHyun cmenvl yHKyUi.
HeobOpatumocTs sBomtonnu. ApanTuBHas paauainui. HepaBHOMEpHOCTh TEMIIOB
IBOJIFOLIUY.

JleMoHCTpauumn

[Toptpetsr: K. M. bap, A. O. Kosanesckuii, ®. Mromiep, O. ['ekkens.

Tabmuupbl U cxembl: «DUIOreHETUUECKUI PsIT JIOMAIn», «APXEONTEPUKCY,
«3Bepo3ybOble  smepb»,  «Cteronedansy,  «Punmoduth»,  «CeMeHHBIE
nanopoTHukw», «buoreorpaduyeckue 30HB 3emim», «lpeid KOHTHUHEHTOBY,
«Penuktey, «HavanpHble cTaguu 3MOPUOHAIBHOIO PA3BUTHS IO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE U aHAJOTUYHBIE OpraHbDy, «PyIUMEHTHI»,
«ATaBU3MBI», «XPOMOCOMHBIE HAOOpHI 4YEJIOBEKa M IIMMIIaH3e», «l IaBHBIC
HaIpaBJICHUS IBOIOIUNY, «O011I1e 3aKOHOMEPHOCTH IBOJIIOIIHI.

O6opynoBaHue: KOJUICKIIUH, TepOapuu, MYJSDKA HMCKOMAEMBIX OCTAaTKOB
OpTraHU3MOB, MYJISI’KU TOMOJIOTUUHBIX, AaHAJIOTUYHBIX, PyJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIMHA HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHbple TUMOTE3bl NPOUCXONKIACHUS JKU3HU Ha 3emie. AOUOTeHE3 W
naHcrepmusi. [JloHayuHble IpeACTaBICHUs O 3aPOKICHUU JKU3HU (KPEAlMOHU3M).
['Mnore3a NOCTOSSHHOTO CaMO3apOK/ICHUS KU3HU U €€ ONpoBepKeHHe ornbiTamu O.
Penu, JI. Cnnannanuanu, JI. [Tactepa. [Ipoucxoxienue >kM3HU U aCTPOOUOJIOTUSI.

OcHOBHBbIE JTaIlbI HEOPraHUYECKOU JBOJIIOLIUU. [ImanerapHas
(reomoruueckas) SBOJIONMUSA. XHMHYECKas OHBOJIONHSA. AOHWOTCHHBIM CHHTE3
OopraHnyeckux BemecTB W3 Heoprannudeckux. Omeir C. Mumiepa m I'. Opm.
OO6pazoBanue mnojauMepoB U3 MoHOMepoB. KoamepBatHas runoteza A. .
Omnapuna, TMoTe3a nepBUYHOro OyapoHa JIk. XomnaeitHa, TeHeTUYeCcKasi TUIoTe3a
I'. Ménnepa. Pubosumsr (T. YUek) m rumorteza «mupa PHK» VY. T'mnbGepra.
dopMupoBaHuEe MEMOPAH U BOSHUKHOBEHHE MTPOTOKIICTKH.



Uctopuss 3emnmn u MeroApl €€ wu3ydyeHus. lckomaemble OpraHUYECKHe
octaTkd. ['eoxponomoruss u e€ wMeronpl. OTHOcUTENbHasE © aOCOIIOTHAsS
F€OXpPOHOJIOTHA. ['€0XpOHONIOrHYeCKast IIKAJIA: S0HBI, 3PbI, IEPUO/IbI, FTTOXH.

HauanpHble 53Tanbl OpraHuyeckol »BodtonMH. [losBIEHHE W 3BONIOLHUA
NEPBBIX KJIETOK. DBOMIONUSA MeTabonu3Ma. BO3HUKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMmeHHbIe MUKPOOHbIE OMOIIIIEHKU KaK aHaJoOT MEepBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaprOThl U 3yKapUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpPYCOB. lIponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIC ATallbl JBOJIONHWH BBICITUX pacTeHUi. OCHOBHBIC apOMOP(O3bI
pacrennii. Bpixox pacrenmii Ha cymry. llosBiIeHME CHOPOBBIX pacTeHHU U
3aBoeBaHre uMHU cymu. CemeHHble pacTeHus. [IponcxXoxIaeHre BETKOBBIX
pacTEHU.

OCHOBHBIE€ ATalbl ABOJIONUHU >KUBOTHOTO MHpa. OCHOBHBIE apoMOp(o3bl
XKUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
tunoB. [lepBbie XOpa0OBBIE KUBOTHBIE. JKH3Hb B BOJE. DBOJIIOIUS TTO3BOHOYHBIX.
[Ipoucxoxnenue ampudbuit u pentwmid. [IpoucxoxaeHrne MICKOMUTAIONIMX U
ntul. [lpunnun ximodeBoro apomopdosa. OcBoeHue O€ClO3BOHOYHBIMU U
MO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pasputne Xu3HM Ha 3eMie IO dpaM M IEpUoAaM: apxeu, IMPOTEPO3OM,
najgeo3oi, Me3030M, KaitHo30M. OOm@as xapakTepucThKa KiIuMara |
reoJIOrn4eckux mporeccoB. llosiBieHHE W pacuBET XapaKTEPHBIX OPTraHU3MOB.
VYrieobpa3zoBaHue: €ro ycJioBUS U BIMSHUE HA Ta30BbIi COCTaB aTMOC(HEPHI.

MaccoBbie BBIMUPAHUSI — SKOJIOTHYECKHE KPU3ZUCHI MpoNuioro. [Ipuyuner u
CJIIECTBUSA MAacCCOBBIX BbIMHpaHH. COBPEMEHHBIM JKOJOTHUYECKHA KPHU3HC, €T0
ocobennoctu. [Ipobrnema coxpanenusi 6MopasHO0Opa3us Ha 3eMIie.

CoBpeMeHHas cucteMa opraHudeckoro mupa. [IpuHiumnel kraccudukanmuu
oprann3moB. OCHOBHbBIE CUCTEMATUYECKUE IPYIITBI OPTaHU3MOB.

JleMoHCcTpauumn

[Toptpersr: ®@. Penn, JI. Cnayutanuanu, JI. [lacrep, . . Meunukos, A. U.
Omnapun, Ix. Xongeln, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmuier u cxembl: «Cxema ombita @. Penny», «Cxema onbita JI. ITactepa mo
M3YUYCHUIO CaMO3apoKIeHUsl Xu3Hm», «Cxema ombita C. Mummuiepa, I'. FOpuy,
«JTanbl  HEOPraHWYECKOW  JBomouuW»,  «l'eoxpoHosormueckas  mikaiay,
«HadanpHble 3Tarbl OPraHUYECKO IBONIONUNY, «CxeMa 00pa3oBaHHS 3YKApUOT
nyTéM cumoOnoreHeza», «Cucrema XuBOM mpupoab», «CTpoeHHE BUPYCay,
«Apomopdossl  pacrenuity, «PuHHOGUTHY, «OTHOKIECTOUYHBIE BOIOPOCINY,
«MHoroxkiserounsle Boaopocim»y, «Mxw», «llanoporHukmu», «l'oroceMeHHbIE



pactenusi», «OpraHbl I[BETKOBBIX pacTeHui», «(Cxema pa3BUTUA KUBOTHOIO
mMupa», «Apomop¢do3sl KHUBOTHBIX», «lIpocreiimme», «KuiedHononocTHbiey,
«Ilnockue YepBU», «YneHucToHorue, «PBIOBDY, «3eMHOBOTHBICY,
«IIpecmbikaronuecs», «lItuupy, «Mnekonuraromme», «Pa3BuTue XU3HH B
apXxeucKkou spey», «Pa3BUTHE KU3HU B MPOTEPO3OUCKOMN 3pe», «Pa3BUTHE KU3HU B
IIaJIC030MCKOU 3pe», «Pa3BuThe KU3HU B ME3030MCKOU dpey», «Pa3BuTue Ku3HU B
KaiiHO30MCKOM 3pe», «CoBpeMeHHas CUCTEMa OPraHUYECKOI0 MUPAY.

O6opynoBanue: repObapuu pPACTEHUM pa3IMYHBIX OTHAENOB, KOJJICKIIMH
HAaCEKOMBIX, BJIAKHBIC IIPENAPaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUN
UTJIOKOXKHMX, CKEJIEThl IMO3BOHOYHBIX JKMBOTHBIX, 4Yy4della NTULl U 3BEpeEH,
KOJUICKIIUM OKAaMEHEJIOCTEM, TMOJIE3HBIX HCKOMAEMBIX, MYJISDKH OPraHHUYE€CKHX
OCTaTKOB OPIaHU3MOB.

BupryanbHaa  sgaboparopHas paGora «MoaenupoBaHUE — ONBITOB
Muiepa—HOpu 1o n3y4eHuto abMOreHHOT0 CUHTE3a OPraHUYEeCKUX COCIMHEHUN B
MEPBUYHON aTMocdepe».

JlaGoparopHass padora «/3ydeHue W ONUCAHUE MCKOMAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOB).

IIpakTuyeckas padora «l3yueHue O0COOEHHOCTEH CTpOEHUs pacTeHUM
PAa3HBIX OTAEIOBY.

IIpakTnueckas padora «/3yueHre oCOOEHHOCTEW CTPOEHUSI TO3BOHOYHBIX
JKUBOTHBIX).

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOT eHe3

Paznensl u 3a1aun aHTpONoJIOTuU. MeTOAbl aHTPOTOJIOTHH.

CraHoBJIeHHE TPEACTABICHUN O IMPOUCXOXKICHUM 4elIOBeKa. Penuruosnbie
BO33peHUsA. COBpEMEHHbBIC HAYUYHBIE TEOPUH.

Cx0ACcTBO YenoBeKa ¢ )KUBOTHBIMUA. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.
CBugerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOPGhOIOTHYECKHE, AMOPHOIOTHIECCKHE, (hbU31M0I0r0-OMOXUMHYECKHUE,
noBeAeHYeckre. OTINYMS YET0BEKa OT KUBOTHBIX. [IpAMOXOXKICHUE U KOMILIEKC
CBSI3AHHBIX C HUM MNPU3HAKOB. Pa3zBuUTHE TOJOBHOTO MO3ra U BTOPOM CUTHAJIBHOM
CHUCTEMBI.

JBrokymme cuiibl (hakTophl) aHTPONOreHe3a: OUOIOTrHYeCcKre, COIlHaIbHbIC.
CooTHolieHHue OMOTOTUYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.

OcHOBHBIE CTaJAMM aHTpoIoreHe3a. PaHHue 4YenoBeKOOOpa3Hbie O0E3bSHBI
(MPOKOHCYJIBI) M paHHUE MOHTHU/IBI — OOIIUE MPEIKH YeTOBEKOOOPA3HBIX 00€3bsiH U
JoJie. ABCTpaTONUTEKN — JBYHOTHE MpEAKH Jtofeh. UenoBeK yMelbli, MepBbie
M3TOTOBJIEHUS OPYIHUM TpyJa. UenoBek NpsIMOXOASIINNA M MEPBBIA BBIXOJ JIKOJEH
3a  mpenensl  Adpuku. YenmoBek relmenvOeprckuii  — 00mMMIA  TIPENIOK
HEaHIEPTAJIbCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOro. YemoBeK HEaHAEPTAIbCKUN



KaK BHJ JIIOJEH XOJOJHOTO KiMMaTa. YemoBeK pa3yMHBIM COBPEMEHHOTO THIIA,
JICHUCOBCKHI 4EJOBEK, OCBOGHHE KOHTHHEHTOB 3a mpeaenamMud Adpuku.
[TanieoreneTrka u MaJICOr€HOMUKA.

DBOJIIOLMSI COBPEMEHHOTO uesoBeka. EcTecTBeHHBIH OTOOp B MOIMYJISIUSX
yesioBeka. MyTanuoHHbIN Tporiecc U noiaumopdusm. [lomynsiroHHBIE BOJIHBI,
npeiid reHoB, Murpanus U «3(pQPeKT oCHOBATENs» B MOIMYJIAIUIX COBPEMEHHOTO
YEIIOBEKA.

UYenoseueckue pacel. I[loHarue o pace. bonblume pacel: eBpomneouaHas
(eBpa3uiickasi),  aBCTpajo-HEeTrpoujHas  (dPKBaTOpUalbHasi),  MOHIOJIOMAHAS
(a3uaTcko-aMepuKaHckasi). Bpemss u myTu paccelieHHs 4YeloBeKa IO IJIaHEeTe.
EnnacTBO  yenoBeweckux —pac. HayuHas  HECOCTOATENBHOCTH  pacu3Mma.
[IpucrnocoOeHHOCTh YeOBEKa K Pa3HbIM YCJIOBHUSIM OKPYKAlOlEd CpeJbl.
Bnusnue reorpaduueckoil cpeapl W Apeiida reHOB Ha MopdoJoruio u
(bU3HOJIOTHIO YeTIOBEKa.

MexaucuMiuiiHapabple  MeTolbl B (usnueckoil  (OMOIOTHYECKOH)
AHTPOIOJIOTUHU.  ODBOJIIOLIMOHHAS ~ AHTPOMOJIOTHSI M TAJCOAaHTPOIOJIOTHUS
YEJIOBEUECKUX MOMYJIAIMNA. bruoconuanbHble UCCIEIOBAHUS MPUPOJBI YEIOBEKA.
HccnenoBanrie KO3BOTIONUH OMOJIOTMYECKOTO U COIMAIBLHOTO B YEJIOBEKE.

JleMmoHcTpanuu

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

Tabnuipl U cxeMbl: «MeTobl aHTPONOJIOTHIY, «I OJTOBHON MO3T UEIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsHBD», «CKeNeT dYeloBeKa M CKeJeT IIMMIIaH3e»,
«PynMMEHTHI U aTaBU3MbD, «J|BUKyIIHME CUIIBI aHTPOIIOTEHE3A», « DBOJIFOLIUOHHOE
JIpEBO  4eloBeKa», «ABcTpamonutek», «YenoBek  ywmenslit», «Yenosek
MPAMOXOIAIININY, «JeHncoBckuid yenoBek» «Heanaepranbubhy, « KpomaHbOHIE,
«ITpenku yenoBekay, « ITanbl 3BOTIOLNHN YEITOBEKay», «Pachl 4ETOBEKay.

OOopynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TIPeAMETOB MaTepualibHOU
KyJbTYpbl TPEAKOB 4YeJNOBEKa, penponaykiuu (dororpaduu) KapTuH C
MUQOJIOTHYECKUMU U  OUOJICUCKUMM CIOKETAMH TPOUCXOXKJICHUS YEJIOBEKa,
dboTorpaduu HaXOAOK UCKOMIAEMbBIX OCTATKOB YEJIOBEKA, CKEJIET YeOBeKa, MOJIEh
yepena 4YeIOoBeKa W uepena IMIMMIIAH3€, MOJIENIb KUCTH YEJIOBEKAa U KUCTH
HIMMITaH3€, MOJEJH TOpCca MPEIKOB YEIOBEKa.

JlaGopaTopHasi padora «l3yueHne OCOOEHHOCTEH CTPOCHHUS CKejeTa
YEJI0BEKA, CBSI3aHHBIX C MPIMOXOXKICHUEM.

IIpakTnueckas padora «/3yueHne SKOJIOrMYECKUX aJalTallkil YEIIOBEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOULICHHUSIX OPraHU3MOB H
HAJ0PraHM3MEHHbIX CHCTEM € OKpY Kaloulei cpeaoi



3apoxaeHre U pazBUTHE 3Kojoruu B Tpyaax A. I'ymbonbara, K. @. Pynse,
H. A. Cesepuona, 3. I'ekkensi, A. Tencnu, B. H. Cykauéna. Pa3gensl u 3amauu
9K0J0TuH. CBSI3b SKOJIOTUU C IPYTUMH HAyKAMH.

Metonbl sxosoruu. IlosieBble HaOMIOEHUS. DKCHEPUMEHTHI B DKOJIOTHH:
npUpoAHbIE U JiabopaTtopHble. MojenupoBaHre B HKOJIOTUU. MOHUTOPUHT
OKpY’KaloIIEN Cpeibl: JIOKAIbHBIN, peTUOHATBHBIN U TJI00ATbHBII.

3HauY€HHE OSKOJOTMYECKUX 3HAHMM I  4YeJIOBEKa. DKOJOTMYECKOE
MHPOBO33pPEHNE KAaK OCHOBA CBS3€H YEJNOBEYECTBA C NMpUPOJoi. PopmupoBaHue
HKOJIOTHYECKOHN KYJbTYpPbI U 3KOJOTHUYECKON IPAMOTHOCTH HACEJICHUSI.

JeMoHCTpauA

[Toptpetsr: A. I'ymbonbar, K. ®@. Pynse, H. A. CeBepuos, J. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr skomorum», «Meroabl 3Konoruny, «Cxema
MOHHUTOPHUHTA OKPYKAIOIIEN CPEABDY.

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

Tema 7. Opranusmsl U cpea O0MTAHUSA

DkoJyoruyeckue (PaKkTopbl U 3aKOHOMEPHOCTH UX nericTus. Kinaccudukanms
HKOJIOTUYECKUX (PAKTOPOB: a0MOTUYECKUE, OMOTHYECKHUE, aHTpOoNOreHHble. Ooue
3aKOHOMEPHOCTH AEHCTBUS 3KoJornueckux Qakropos. IIpaBuno munumyma (K.
[lInpenrens, 0. JIubux). TomepaHTHOCTb. DBPUOMOHTHBIE U CTEHOOHWOHTHBIE
OpTaHU3MBI.

AOuoTtndeckue ¢akrtopel. CBeT Kak »sKonorudeckuit daxrtop. JleicTBue
Pa3HBIX YYAaCTKOB COJHEYHOTO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHUN M JKMBOTHBIX IO OTHOIICHHIO K cBeTy. CUTHalbHas poOJib CBETA.
doTOnEpUOaU3M.

Temneparypa kak oskonorudeckuit (axrtop. JleiicTBue TemriepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTAaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdeckuid ¢aktop. IlpucrnocoOnenuss pacteHuii K
NnoJAJIep )KaHU0 BOJHOro Oananca. Knaccudukanuss pacTeHUN MO OTHOIICHUIO K
Bojie. [Ipucnoco6ienrs XUBOTHBIX K H3MEHEHUIO BOJHOTO PEXUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIITHAs, MOYBEHHA,
rIyOMHHAsT ~ TIOANOYBEHHAsl,  BHyTpUOpraHu3MeHHas.  DU3HUKO-XUMHYECKUE
O0COOEHHOCTH cpell oOuTaHusi opranu3MoB. [IpucrnocoOneHuss OpraHusMoB K
JKU3HU B Pa3HbIX cpeaax.

buonornueckue putMmbl. BHemHue u BHyTpeHHUE pUTMBI. CyTOYHBIE H
TOJWYHBIC PUTMBL. [IpUCTIOCOOIEHHOCTh OPTraHW3MOB K CE30HHBIM H3MEHEHHSIM
YCIJIOBUU KU3HU.



XKuznennoie Qopmbl opranusmoB. [lonste o JKu3HEHHON (opme.
JKusnenusie popMbI pacTeHUMN: EPEBbs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJICTHHC
TpaBbl, OJHOJECTHHE TpaBbl. JKWU3HEHHBIC (POPMBI IKUBOTHBIX: THUIPOOHMOHTHI,
reo0MOHTHI, a9pOOMOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckue (bakTOopHI. Bunabr OMOTHUYECKUX B3aMO/ICHCTBUM:
KOHKYPEHIIUS, XUIIIHUYECTBO, CUMOMO03 1 ero ¢opmel. [lapazutusm, koomnepamus,
MYTyann3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJieOHIUecTBO). HeTpoduueckue
B3auMoOJIecTBUS  (Tomuyeckue, Qopuyeckue, ¢adbpuueckue). 3HAUCHHUE
OMOTUYECKUX B3aUMOJCHCTBUN JUIsl CYIIECTBOBAHMS OpPraHU3MOB B Cpeie
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKITIOYESHUS.

JleMoHCTpanumn

Tabmumslt 1 cxembl: «Okonorudeckue (axkTops», «CBETOBOH CIEKTPY,
«IKOJIOTUYECKHE TPYIIIHI JKUBOTHBIX MO OTHOLICHUIO K CBETY», «TeninoKpoBHbIE
KUBOTHBIE», «XOJOJIHOKPOBHBIE >KUBOTHBIE», «DHU3MONOrMYECKUE aaanTanuu
KUBOTHBIX», «Cpenbl OOWTaHMSI OpPraHU3MOB», «DBHONOrMYECKHE PUTMBDY,
«Kusnennole  Qopmbl  pacteHuit», <« KuzHeHHbIE  (OPMBI  KHUBOTHBIXY,
«IKOCHCTEMA MIMPOKOJIIMUCTBEHHOIO JIECa», « IKOCUCTEMA XBOWHOIO Jiecay, «Llenn
NUTaHUs», «XuHudecTBoy, «llapasutuzm», «KoukypeHmus», «CumOuosy,
«KoMMeHcanuzm.

O6opynoBanue: repOapuu pacTeHUNW U JKUBOTHBIX, MPUCHOCOOJEHHBIX K
BIUSHUIO Pa3IUYHbIX JKOJOTMYECKUX (PAKTOpOB, repdapuu CBETOJIOOUBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIHMBBIX PACTCHHM, CBETOJIOOMBHIC, TCHEIIOOUBBIC U
TEHEBBIHOCJIMBBIE KOMHATHBIE PACTEHHUSI, TepOapuu M KOJUICKIINHU TETUIOIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydelia MTUIl U 3Bepeid, repOapuu
pacTeHul, OTHOCSIMMXCA K TUrpoduraM, kcepopuram, Me30puTaM, KOMHATHBIC
pacTeHMs JAHHBIX TPYII, KOJUICKIIUU >KUBOTHBIX, OOUTAIONIUX B Pa3HBIX cpeiax,
repOapu MU KOJUIGKIIMM PACTEHUW ¢ IKUBOTHBIX, OOJAAIOIIUX YepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCIOBUH KH3HU, TepOapuu M
KOJUIGKIIMM PACTEHUW U JKUBOTHBIX PA3JIMUHBIX >KU3HEHHBIX (POpM, KOJUICKIUU
YKUBOTHBIX, YUACTBYIOIIUX B PA3JIMUYHBIX OMOTUYECKUX B3aUMOJCHCTBUSIX.

JlaGopaTopnasi paGora «BpisBiIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlabopaTtopuass padora «BrbisiBIeHHE MPUCTOCOOTICHUN OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPbD».

JlaGopaTopnasi paGora «AHATOMUYECKHE OCOOCHHOCTH pACTECHUU U3
Pa3HBIX MECT OOHUTaAHUS.

Tema 8. Dko010rus BUAOB U MOILYJIANH

OKOJIOTUYECKHE  XapaKTePUCTUKU  TOIYJISLHH. [Monmynsimua  Kak
Oounonoruyeckas cucreMa. Poib HEOTHOPOAHOCTH Cpelibl, PU3NUECKUX OAPHEPOB U



0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyjisinuid. OCHOBHBIE TOKa3aTeau NOMYJSUUU: YHUCIEHHOCTh, IIJIOTHOCTD,
BO3pACTHasi M TOJIOBAasT CTPYKTypa, POXKIAAEMOCTb, IPHUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUA.

DKonoruyeckass CTpykrypa nomyiasiuud. OUeHKa YMCIEHHOCTH HOMYJIALINH.
JuHamuka monmyiasiudu U e€ perysiius. buoThueckuid MOTEHUUAN MOMYJISIUU.
MoaenupoBanue TMHAMHUKHA TOMYJISUUKA. KpuBbIe pOCTa YUCIEHHOCTH MOMYJISIIUH.
KpuBble BbDKHMBaHUS. Perymnsuus YUCICHHOCTH NOMYJSUUNA: poJib (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT TUIOTHOCTH. DKOJIOTHYECKUE CTPATETUU BUJIOB (T- U
K-cTparerun).

[Tonsitue 00 sKomornyeckoil Huie Buaa. MecrooOutanue. MHoromepHas
Mozenb dkosiormdeckon HumM Jx.M. XatumHcona. Pa3zmepbl 3kosormyeckon
Hui. [loTeHnnanbHas U peanTn30BaHHAs HUILIU.

Bua kak cucrema mnomynsuuid. Apeansl BUIOB. BUAbl M HX >KU3HEHHBIC
CTpaTEruu. JKOJIOTMYECKHE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TMIOBEJCHHUS W MUTpalMil >KUBOTHBIX. buosornueckue
WHBAa3UM YyKEPOJIHBIX BUJOB.

JleMmoHcTpanuu

[Toptper: k. . XaTunHCOH.

Tabnuipl U cxeMbl: «IKOJOTUYECKUE XapPAKTEPUCTUKH TOMYJISIIIUNY,
«IIpocTpaHcTBEeHHass  CTpyKTypa HONyasinun», «Bo3pacTHble  OUpaMHIbI
nonyysiqun», «CKOpOCTh  3aceleHusi [OBEPXHOCTU 3EMJIM  Pa3IMYHbIMU
opranuzMammny, «Mogeib 3kosiorndeckort Huimm k. M. XatuuHconay.

O6opynoBanue: repdapun pacTeHUM, KOJJICKIIUN KUBOTHBIX.

JlabopaTtopnass pabora  «lIpucnocoOneHuss ceMssH  pacTeHUH K
PACCETICHUIOY.

Tema 9. Jxosorust cood1mEeCTB. IKOJIOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBS3UM MEXKIY
OpraHM3MaMH B OHOLIEHO3E.

Okocucrema kak oTkpbiTas cuctema (A. Jx. Tencnu). DyHKUMOHATBHBIE
OJIOKM OpraHu3MOB B DJKOCHUCTEME: TMPOAYLIEHTbI, KOHCYMEHTBI, PEIYIEHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue uenu u cetd. AOHOTHYECKHE OJOKHU
skocucteM. [10YBbI U Wbl B 3KOCcHCTEMax. KpyroBopoT BEHIECTB M TOTOK SHEPTUU
B DKOCUCTEME.

OcHOBHBIE  TIOKa3aTelaud  dKOCUCTEMBI. buomacca u  mpoaykuus.
DKOJIOTUYECKHE MUPAMUIBI YrCcel, OMOMAaCChl i SHEPTHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKileccuu. llepBuuHble U
BTOPUYHBIE CYKIIECCUM W UX TMPUYUHBL. AHTPOINOTEHHbIE BO3JECUCTBUS Ha



cykneccuu. Knumakcaoe coo6miectBo. bropaznoobpasue 1 moaHoTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIIECTB.

[TpuponHbie 3KOCUCTEMBI. JKOCUCmeMbL 03EP U peK. DKocucmemvl Mopet U
oKeano8. Ixocucmemvl MYHOP, 1eC08, CMmenel, nyCmbitb.

AHTpPOTIOTEHHBIE JKOCHUCTEMBI. ATpPOIKOCHCTEMa. ATpOIeHO3. Paznmuns
MEXy aHTPOIIOTEHHBIMH U IPUPOTHBIMHU SKOCHUCTEMaMHU.

YpOoskocuctembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteMm. [opoackas
bnopa u ¢dayna. CuHaHTpoONHM3amUs TOPOJCKON ¢ayHbl. buonormdeckoe wu
XO3SIMICTBEHHOE 3HAYCHUE arpPO3KOCHUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
sKocucteMax. Ponb kackadnoeo s¢hghekma u 6u008-30upuxamopos (Kiouesvix
8U008) 6 QyHKyuoHuposanuu skocucmem. IlepeHOC PHEPTUN U BEIIECTB MEKIY
CMEXHBIMH SKOCHCTEMaMHU. Y CTOMUYMBOCTh OPraHU3MOB, MOMYJISIIIUNA U 9KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmwi 8030elicmeusi  3AcpA3HEeHUll  PA3HLIX — MUNO8 Ha
CyOOpanU3MeHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTNEMHOM YPOBHSX,
OCHOBbL  IKONIO2UYECKO20  HOPMUPOBAHUSL — AHMPONO2EHHO20 — B030€LCEUS.
MeTon010THs MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOTEHHBIX YKOCUCTEM.

JemoHcTpanuu
[Toptper: A. JIx. Tencnn.
Tabmuupt u cxembl:  «Ctpykrypa  OHOIEHO3a»,  «DKOCHUCTEMa

HIMPOKOJIMCTBEHHOTO Jiecay, «DKOCUCTEMa XBOMHOTO Jieca», «DyHKIHOHAJIbHbBIC
IpylIbl OPraHU3MOB B 3KOCHCTEME», «KpyroBopoT BEHIECTB B 3KOCHCTEMEY,
«llenu nutanus (macTOUIIHAS, JETPUTHAS)», « DKOJIOTHUECKAsT MUPAMUJIA YUCEID»,
«OKkonoruyeckas nupamua OMOMACCh), «IKOJIOTHUYECKass MUpaMuia SHEPTUn»,
«O0bpazoBanue 0onotay, «llepBuunas cykieccus», «BocctaHoBIeHUE Jieca MOCIe
noxkapa», «JKocucreMa 03epa», «ArpoueHos», «KpyroBopor BEmECTB U IOTOK
SHEPruu B arpoueHose», «IIpumepsr ypboskocucTem.

O6opynoBaHue: repOapruu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydelia NTHI[ U
3Bepeid, rep0apuu KyJabTYpPHBIX U TUKOPACTYILIUX PACTEHUM, aKBAPUYM KaK MOJIEIb
KOCUCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanue ypo03KOCUCTEMBD».

Jlabopatopuasi padora «M3yueHue pazHOOOpa3usi MEIKUX MMOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX SKOCUCTEMAX).

IKCKYypcusi «IDKCKYpCHsl B TUITMYHBIM OMOTEO1IeHO03 (B MyOpaBy, OEpe3HsIK,
€JIbHUK, Ha CYXOJIOJIbHBIM UM MOMMEHHBIN JIyT, 03€p0, O0JI0TO)».

IKCKYypcusi «IDKCKYpCHUsl B arposKocucTemy (Ha MoJjie WIA B TEIUIMYHOE
XO3MCTBO)».

Tema 10. buocdepa — riodanbHas IKOCUCTEMA



buochepa — obmerianerapHas o0osiouka 3eMJIM, TN CYIIECTBYET WU
CyIlleCTBOBaJIa XKM3Hb. Pa3zBuTHe mpeacTaBieHuit o omochepe B Tpyaax J. 3rocca.
Yyenune B. U. Bepranckoro o 6uochepe. O6mactu 6uochepst u e€ cocras. XKuboe
BeIecTBO Orocdepsl U ero GyHKIUH.

3aKOHOMEPHOCTH cyllecTBOBaHUsA Ouocdepbl. OcobeHHOCTH Ouochepsl Kak
rI106anpHOM KOoCcHCcTeMBI. JlnHaMuueckoe paBHoBecue B Ouocdepe. KpyroBopotst
BEIIECTB U OMOTCOXMMHUYECKHE ITUKIIBI (YIiiepoaa, a30oTa). PUTMUYHOCTE SIBIEHUM
B Ouocdepe.

3oHanbHOCTh Ouochepnl. [loHsiTue o Ouome. OCHOBHbIE OWMOMBI CYIIIH:
TyH/Ipa, XBOIHBIE Jieca, CMEIIaHHbIE U MIMPOKOIUCTBEHHBIE Jieca, CTEIH, CABAHHBI,
MyCTBHIHU, TPOTIMYECKHUE JIECa, BRICOKOTOPh. KitmMar, pacTUTenbHBIA U )KUBOTHBIH
MUp OMOMOB CYIIIH.

CtpykTypa U QyHKIIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOTO MOTEHIMAa 1
onocdepHbIX PYHKITUH.

JleMoHCTpauumn

[Toptpetsr: B. Y. Bepranckuii, 3. 3rocc.

Tabnuuel u cxembl: «['eocdhepnl 3emim», «KpyroBopoT azora B IMPUPOJIE»,
«KpyroBopoT yriepona B mpuponae», «KpyroBopor kwuciopoga B Mpupoe»,
«KpyroBopoT Boabl B mpupoje», «OcHOBHbIE OMOMBI cyminy, «KinMarnueckue
nosica 3emnm», «TyHapay, «Takra», «Cmemanneiil jgec», «ILIMpokoInCTBEHHBIN
nec», «Crenby, «CaBanHay, «IlyctbiHsy, « Tpornnueckuit gecy.

Oo6opynoBanue: repbapuu pacTeHUM pa3HbIX OMOMOB, KOJUIEKITUHU >KUBOTHBIX.

Tema 11. YesnnoBek M OKpy:Kal0IIas cpeaa

DKOJIOTUYECKHEe KPHU3UChl M WX NpUUMHBL. Bo3neiicTBue denoBeka Ha
ouocdepy. 3arps3HeHre BO3AYIIHOM cpenbl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BOJIHOW cpeabl. OxpaHa BOJIHBIX pecypcoB. Paspymenne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. MI3MeHeHne KinmMara.

AHTpOIIOT€HHOE BO3/ICICTBUE HA PACTUTENbHBIA U XKUBOTHBIA MUp. OXxpaHa
PacCTUTENBHOTO W JKUBOTHOTO MHpa. OCHOBHBIC MPUHIIUAIBI OXPAHBI MPHUPOJIBI.
Kpacaesie kuHuru. Oco0o oxpansemble mpupoanbie Ttepputopun (OOIIT).
Bboranuyeckue caibl ¥ 300J10TUYECKUE TTAPKHU.

OCHOBHBIE TPUHIIMIBI YCTOMYMBOTO PA3BUTHUS YEIOBEYECTBA W IMPHUPOIBI.
PanronanbHO€  MPUPOJOMOSIB30BAaHME M COXPAHEHHE  OMOJIOTHYECKOTO
pasHooOpasus 3emud. OOmME 3aKOHOMEPHOCTH TJIOOAIBHBIX DKOJIOTHUYECKHUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCa U €T0 BEPOSITHBIE TTOCJICICTBUSI.

Pa3BuTHEe METOJOB MOHUTOPHMHTA PA3BUTHS OMACHBIX TEXHOTECHHBIX
npoueccoB. Cucmemmuvie uUccre008anus nepexooa K pecypcocbepezaoujei u
KOHKYPEHmMOCnocobHotl anepeemuke. buonozuueckoe pasnoobpasue u buopecypcawi.
Hayuonanvuvle ungopmayuonnvle cucmemsl, odecneuusaroujue O00CmMyn K



uHgopmayuu NnO COCMOAHUIO OMOENbHbIX 6U008 U 3Ikocucmem. OcHogbl
sKOpeadurumayuyu IKOcUcmem U Ccnocobo8 6opvobLl ¢  OUONOBPENCOCHUIMU.
Pexoncmpykyus mopckux u nazemuvix sKocucmenm.

JleMoHCTpaIMU

Tabmuubl u  cxembl:  «3arpsisHeHHEe  atMocdepb»,  «3arpsi3HEHHE
ruapocdeprr», «3arps3HeHue mouBb», «llapHukoBbiii  3ddekT», «Ocobo
OXpaHseMbIE IPUPOIHBIC TEPPUTOPHI», «MOIeTIH YyIPaBIIEeMOTro MUPaY.
Oo6opynoBanue: ¢otorpa@uu oxXpaHsSEMbIX pacCTeHUUW U KUBOTHBIX KpacHoii
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
BUOJIOTN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OOyYaronMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsl: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTMYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPaMMBI IO OHMOJIOTHH
BBIJICJICHBI CIIEAYIONIME COCTABISIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
IPaXKIAHCKON UJIEHTHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOOINpEACNICHUI0, Haluuyue Mmomusayuu K OOy4YEHUIO  OHOJIOTUH,
yeneHanpasienHoe pazsumue BHYTPEHHUX YOEXKICHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIUN pa3BUTUS OUOJOTUYECKOTO
3HaHUS, 20MOBHOCMb U CNOCOOHOCHb 00YUYAIOIUXCSl PYKOBOJACTBOBATHCS B CBOEH
JEATEIIBHOCTH I[IEHHOCTHO-CMBICIIOBBIMA  YCTAHOBKaMH, MPUCYIIUMU CHUCTEME
OMOJOTUYECKOTO  00pa3oOBaHUs, Haluyue NPA8OCO3HAHUA  DKOJIOTHUUECKOU
KYJBTYPBI, CHOCOOHOCMU CMAsumb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3ybTaThl OCBOCHUS MPOTPAMMBbI 10 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCMUTATEIBHOM JCSATEIBHOCTU B COOTBETCTBUU C
TPAAULMOHHBIMUA POCCUICKHUMU COLMOKYJIbTYPHBIMU, HCTOPUUECKUMHU U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUJIaMU U HOPMaMHU
MOBEJICHUSI W CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUs, CAaMOBOCIIUTAHUS U
CaMOpa3BUTHUS, PAa3BUTHUS BHYTPEHHEW TMO3UIMU JIMYHOCTH, MATPUOTHU3MA H
YBOKEHUS K 3aKOHY W IMPABOIOPSAIKY, YEJIOBEKY TPyJa U CTapIIeMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OEPEKHOTO OTHOIICHHUS K KYyJIbTYPHOMY HACIEIUI0 U
TPaJULUsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir Denepaiuu, npupoae u
OKpYXaroUIEn cpeie.

JInyHOCTHBIE pe3ybTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus
JIOJDKHBI OTPa)kaTh TOTOBHOCTH U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHUPOBAHHONW BHYTPEHHEW TMO3UIMECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIlUM, TO3WTHUBHBIX BHYTPEHHHUX  YOEXKIEHHI, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTHA B MPOILIECCE peaii3alliid OCHOBHBIX HaIpPaBIICHHUI
BOCIIUTATEIBHON ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaxxaaHCcKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTH TPAKIAHCKOMN MO3UIIMKM 00YYaIOIIEeTr0oCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO YWI€HA POCCUICKOI0 OOIIECTBA;

OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB U O0OS3aHHOCTEH, YBa)KCHUE
3aKOHA U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTA IMPU CO3JIaHUU
y4eOHBIX MPOCKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBHBIX 3a/1a4, BHITIOJHEHUN
OMOJIOTMYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTh ~ OMNpPEACNATh COOCTBEHHYIO IMO3UIIMIO 1O OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYHUTHIBATh B CBOMX JIEUCTBHSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOSKICHUSIMU, KyJIbTYPHBIMUA IIEHHOCTSIMU U
COIIMAJIbHBIM MTOJIOKEHHEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIOJHEHHUS
y4eOHbIX, TO3HABaTEIbHBIX M UCCIENOBATEIbCKUX 3a7a4d, YBaXKUTEIBHOIO
OTHOILICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXKICHUM CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAapHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaX JaHCKON WUJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaKEHUS K CBOEMY HApoOJy, YYBCTBA OTBETCTBEHHOCTHU IEpe]l
PonuHoM, ropmoctm 3a CBOM Kpal, CBOK PoanmHy, CBOM SI3BIK U KYJbTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHUE K MPUPOJIHOMY HACHEAUIO U MAMSATHUKAM IPUPOJIbI,
JTOCTUXEHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuUTHE OWOJOTWH, TOHUMAHUS 3HA4YE€HHUs] OWUOJOTUM B TO3HAHUM 3aKOHOB
MPUPOJIBI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO 00IIIEeCTBa;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIyKeHHI0 M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 Cyb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE IyXOBHBIX IEHHOCTEHW POCCUICKOT0 HAPOJa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSICh HA MOPATHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYUBOTO OYIyIIErO;

OTBETCTBEHHOE OTHOILIEHHE K CBOUM POJUTEIISAM, CO3JaHUI0 CEMbH HA OCHOBE
OCO3HAHHOI'O TMPUHATHUS LIEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu Hapos1oB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHMMAHUE SMOIMOHATBHOTO BO3ICHCTBHUS )KMBOM IPUPOJIBI U €€ IIEHHOCTH;



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

S) ¢usuyeckoro BocnuTaHus, GOPMHPOBAHHMA KYJAbTYPbI 310POBbS U
IMOLMOHAJIBHOIO 0J1ar0NOy YU :

NOHMMaHHWE U pealu3alus 340pOBOro U 0Oe3omacHOro ooOpasza >KU3HU
(310poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TpPaBWJI U HOPM,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas Quandeckas
aAKTUBHOCTb), OEpEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOLIEHUS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

IIOHUMAHUE LEHHOCTH IPAaBWI HHIMBHAYAJIbHOTO M  KOJUIEKTMBHOIO
0€30MacHOro MOBEICHUS B CUTYalUAX, YTPOKAIOIINX 30POBBIO U KU3HU JIFOJIEH;

OCO3HAHHWE MOCIEACTBUN M HENPHUIATHS BPEAHBIX MPUBBIYEK (YHOTPEOIICHHUS
aJIKOTr0JI5l, HAPKOTHKOB, KYPEHHS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYAOIIO0HE;

TOTOBHOCTh K AKTHUBHOH JESITEIIBHOCTU TEXHOJOTUYECKOH M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, IIAHUPOBATh U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO JIESITEIIBHOCTD;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHoHATbHON JEesTENbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccun H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3OBaHHIO U C€aMOOOpa3OBaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTMYeCKOT0 BOCIIUTAHMSA

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIICHHE K MPUPOJE KaK HCTOYHHKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CYIeCTBOBAHUS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYJbTYpbl: MPUOOPETEHUE OmbITa
IUIAHUPOBAHMS TIOCTYIIKOB M OLIEHKM MX BO3MOJKHBIX ITOCJIEICTBHMA IS
OKPYXarOUIEN CPEIbL;

OCO3HAaHME TI00aJBLHOrO XapakTepa 3KOJIOTMYECKUX MpoOJeM M IMyTed HuX
pElIeHHUS;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpETaeMble TpPH HU3YYECHUU OHOJIOTHH
3HaHWS W YMEHMsS MpU PELIEHUU TNpoOJieM, CBA3AHHBIX C pPALMOHAIbHBIM
IPUPOAOIIONb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHS B MPUPOJIE,
HaIpaBJCHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpPaHy BHJIOB,
AKOCHUCTEM, OrOochephl);

AKTUBHOE  HEINpUIATHE JEUCTBUM, NPUHOCAIIMX BPEH  OKPYNKaOIIEH
OPUPOJIHON cpezie, YMEHHE MPOTHO3UPOBATH HEOJATOMPHUITHBIE IKOJIOTUYECKUE
MOCJIEICTBUS MPEANPUHUMAEMBIX ACHUCTBUHN U MPEIOTBPAIATH UX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYpHI,
ombITa NEATEeIIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IMO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPaKTUKE, TOTOBHOCTH K y4aCTUIO B IPAKTUUYECKOMN NIEATETbHOCTH SKOJIOTUYECKON
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOr0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJIbTYpP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJHUKYJIBTYPHOM MUPE;

COBEPILIEHCTBOBAHUE SI3BIKOBOW M YHUTATENbCKOM KYJIbTYpbl Kak CpelcTBa
B3aUMO/ICHCTBUSI MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

MOHUMAaHUE CHeNu(PUKA OWOJOTUM KaK HAyKd, OCO3HaHWUA €€ polu B
GbopMHpPOBaHUU PAIMOHATIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBiieHuss 00 OKpyXarollleM MHpPE KaK O €AMHCTBE MPHUPOJIbI, YeIOBEeKa U
oOllecTBa, B TO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEM W PEIICHUH MpoOieM
COXpaHEHUS IPUPOJITHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU ISl COBPEMEHHON ITMBUIIM3AIIUU:
oOecrieyeHus: HOBOI'O YpPOBHS PAa3BUTHSA MEAUIIMHBI, CO3/aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX peIIaTh  PECypCHbIE  MPOOJIEMBbI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTeH BBIXOJIa U3 TI00ATBHBIX AKOJOTHUUECKUX MPOOIeM U
obecrieueHus:  mepexoja K  yCTOMUMBOMY  Pa3BUTHIO,  PallMOHAILHOMY
WCITIOJIb30BAHUIO TIPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIIIEHUs  OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAyYHOH T'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpPYyEMO
pU U3y4YeHUU OUOJIOTHH;

MMOHMMAHHUE CYUIHOCTU METOJIOB MO3HAHMS, UCTOJb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH WCIOJb30BaTh TMOJIydaeMble 3HAHWS [JIs aHajdu3a |
OOBSICHEHUS SIBJICHUM OKPYXKAIOIIETO MUPa U MPOUCXOJAIIMX B HEM H3MEHEHUH,
yMEHHE JefaTh OOOCHOBAHHBIC 3aKJIIOUEHUSI HAa OCHOBE HAay4yHbIX (PakToB U
MMEIOLIMXCS JAHHBIX C LIEJIbIO MOJTYUYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS JUIS
peleHus Ipo0sIeM B peabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAHUE IIEHHOCTH HAYYHOU ESATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISThH
MPOEKTHYIO U UCCIIEA0BATEIBCKYIO AESATEIbHOCTh NHIUBUAYAJIBHO U B TPYMIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJTYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTHU B
COOTBETCTBHHM C KU3HEHHBIMH MOTPEOHOCTSIMH.



METAIIPEJMETHBIE PE3YJIBTATbBI

MeTaHpeI[MCTHBIG PE3YJIbTAaThl OCBOCHMU:A yqe6H0ro npecamMceTa «bunonorusy
BKIIIOYAIOT: 3HAYUMBIC JJIA Q)OpMHpOBaHI/ISI MHUPOBO33PCHUA O6yIIaI-0HII/IXCSI
MCKIUCHUIITIMHAPHBIC (MG}KHPGILMCTHLIG) O6I_H€Hay‘-IHBIC IMOHATHUA, OTPAXKAKOIIHNC
OCIOCTHOCTD H&y‘lHOﬁ KapTHUHbI MHpa U CHeI_[I/I(bI/IKy MCTOOOB ITIO3HAHMA,
HCIIOJIB3YCMBIX B CCTCCTBCHHBLIX HAaYyKax (BeHIeCTBO, SHEPIrus, sABJICHUC, IMPOLCCC,
CHCTCMaA, Hay"IHI)II\/’I q)aKT, IIPpUHOUII, TUIIOTE3d, 3aKOHOMCPHOCTDb, 3aKOH, TCOpPHUA,
HCCICOAOBAHUC, H8,6J'IIOI[€HI/IC, HU3MCPCHHUC, OKCIICPUMCHT 151 z[pyme);
YHUBCPCAJILHBIC yqe6HLIe I[eﬁCTBPIH (HOSHaBaTeJ'IBHBIe, KOMMYHUKATUBHBIC,

PETYISTUBHBIE), o0ecrneunBaroIne dbopmupoBanue (GyHKIIMOHATHHON
TPaMOTHOCTH ¥  COLMAJbHOW KOMIIETECHIIMM OOYYalolIuXCcs; CIIOCOOHOCTD
oOyuarommxcs UCIIOJIb30BATh OCBOEHHBIE MEXIMCUUIUITMHAPHBIE,

MHUPOBO33PEHUYECKUE 3HAHMS W  YHUBEpCAJIbHblE yueOHbIE JEHCTBUS B
ITO3HABATEJIbHON 1 COLMAIIBHON MPAKTHKE.

B pesynbrate wH3yueHHs OHMOJIOTMM Ha YpPOBHE CpEIHEr0 OOIIEero
oOpasoBaHust y oOyuwatomierocss OyayT cQOpPMHpPOBaHbl IO3HABATEJIbHbIE
yHHUBEpCaJbHble yueOHbIE JEHCTBHS, KOMMYHUKAaTUBHbIE YHUBEPCAIbHBIE yUeOHbIE
NEUCTBUS, pEryJsITUBHBbIE YHHUBEpPCAlbHbIE YUYEOHbIE JIEHUCTBUS, COBMECTHAs
NEeSATEIbHOCTbD.

MertanpenMeTHbIE PE3YJIbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEr0 OOIIEro
0o0pa30BaHMsI JOJKHBI OTPAXKATh:

OBananenue YHHMBEPCAJIbHBIMH y4eOHBIMU MO03HABATEJIbHBIMH
NeCTBUSIMM:

1) 6a30Bble JIorMYecKHue JAeiicTBUA:

CaMOCTOATENbHO  (QOpMyNIHpOBaTh U aKTyaJM3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh INPU OCBOCHHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananu3a, cuHTE3a, CpPaBHEHMS, Ki1acCU(pUKaIIUKU, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBATh
CBSI3U C IPYTHMH MOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTHKEHHSI, COOTHOCUTD PE3YJITATHI ACATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS 0ObsICHEHUS (DAaKTOB U SBJICHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKHE pPacCyKI€HUs (MHIYyKTUBHbIE, JEOYKTUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYMS] B PAaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BHIBOIbI U 3aKIIOUEHUS;

NPUMEHSTH CXEMHO-MO/IEJIbHbIE cpencrtBa Ui IPEACTaBIICHUS
CYILIECTBEHHBIX CBSI3€i M OTHOLIEHUH B M3y4YaeMbIX OMOJOTMYECKUX OOBEKTaX, a



TaKK€  TMPOTUBOPEUMU  PA3HOTO  POJAA,  BBIABICHHBIX B Pa3IMYHBIX
WH()OPMAITMOHHBIX UICTOYHUKAX;

pa3palaTeiBaTh IUIaH pEIICHUA MPOOJIEMBbI ¢ YYETOM aHaan3a HUMEIOIIUXCS
MaTepHalbHBIX U HEMAaTepUAIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIbBHOCTh, OLICHUBATh COOTBETCTBHUE PE3YJIHTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUH JAESITEIBHOCTH;

KOOPAMHUPOBATh M  BBINOJNHATH pabOTy B  YCJIOBHAX  PEaIbHOTO,
BUPTYAJIBHOTO U KOMOMHHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUU )KM3HEHHBIX MPOOJIEM.

2) 0a30BBIE HCCJIEA0BATEIbCKHE AeliCTBHSA:

BJIa/IETh HaBBIKAMU Y4€OHO-MCCIIE0BATENbCKON U MPOCKTHON JIEATEIBHOCTH,
HaBbIKAMHU  paspelieHusi MmpoOjeM, CHOCOOHOCTBI0O M TOTOBHOCTBIO K
CaMOCTOATEILHOMY IOMCKY METOJIOB PEIICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MTO3HAHUS,

UCIIOJIB30BaTh PA3JIMYHbIE BUJIBl JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpPETALHH, MNpPeoOpa3OoBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTYaLMsIX, B TOM YHCIIE IPU CO3/IaHUH YUEOHBIX U COLMATIBHBIX IPOEKTOB;

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

CTaBUTh M (OpMyIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEATETLHOCTH U KU3HCHHBIX CUTYAIIHSX;

BBISIBIIAITh NIPUYUHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh THUIOTE3y €€ peIleHus, HaXOIAUTh apTyMEHTHI JIs JI0Ka3aTelIbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMETPbl U KPUTEPUU PEIICHHUS;

aHANM3UPOBaTh TOJIyYEHHbIE B XOJE PpEIICHUsS 3aJayd pe3yJIbTaThl,
KPUTUYECKH OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCJIOBHUSIX;

JaBaTh OIIEHKY HOBBIM CUTYaIlUsM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

OCYUIECTBJIATh LIEJIECHANPABICHHBIA MMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

yMETh MEPEHOCHUTh 3HAHUS B IO3HABATEIbHYI0 M NPAKTHYECKYHO 00JIaCTH
KU3HEIEATEIIbHOCTH;

yMETh UHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIC WJEH, TpEjiaraTb OPUTHHAIBHBIC TOIXOJbI M PEIICHUS,
CTaBUTh MPOOJIEMBI U 33/1a4H, JAOIYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pabdora ¢ ungopmaunmeii:

OpPUEHTHUPOBATHCS B PA3JIMYHBIX UCTOUYHUKAX MHGOPMAINH (TEKCTE YIEOHOTO
mocoOusi, HAYYHO-TIOMYJISIPHON JUTEpaType, OHOJOTUYECKHX CIIOBapsSX U
CIPaBOYHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHeTe), aHaIU3upOBaAThH



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUISCKU OIICHUBATh
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

GbOopMyIHUPOBATh 3aNPOCHl U MPUMEHATH PA3JTHYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorndeckor mHMOpPMaIMKM, HEOOXOAUMOM JIJIsi BHITIOJHEHUSI YUYEOHBIX
3ajiay;

MpUOOpETaTh OIBIT KCIOJIB30BAHUS HWH(GOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMUHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaNbHYIO  (GOpMy  MPEACTABICHUS
ounosiornyeckor nHpopmaruu (CXemsbl, rpaduKy, TUarpaMMBbl, TaOJIHIIbI, PUCYHKH
H Ipyroe);

WCIIOJIb30BaTh HAyYHBIA S3BIK B KA4eCTBE CpEACTBA Tpu paboTe C
Ouonornyecko HHPOpMaLUEH: TPUMEHATh XUMHUYECKHE, (U3UYECKUEe W
MaTEeMaTUYeCKUe 3HaKU W CUMBOJIBI, (OPMYJIbI, ab0OpeBHATYpy, HOMEHKIATYpY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HAaBaHWS W 3aMATHl  WHOOpMAaIH,
nH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o01ienue:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BceX cepax KM3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE€ WJIM JIMCKYCCUU TIO CYIIECTBY OOCyXkaaeMoil TeMbl (YMEHHE 3a/1aBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJIEHUS OTHOCHUTEILHO BBHITIOJHEHUS TpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIUNA JAPYTHX yYaCTHUKOB
JMasora Wik JUCKyCCUN);

pacro3HaBaTh HEBepOAJbHBIE CpEJCTBa OOIICHHS, MOHUMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMATYaTh KOH(PJIMKTHI U BECTH ITIEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CIIOCOOaMH OOIIEHUS W B3aMMOJICHCTBHSI, TIOHUMATh
HaMEpEHUS IPYTUX JIIOJIEH, MPOSBIISATh YBAKUTEILHOE OTHOIICHNE K COOSCETHUKY
U B KOPPEKTHOU PopMme (hopMyIupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO M JIOTUYHO HM3JIaraTh CBOIO TOYKY 3pPEHHUS C HMCIOJb30BaHHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas J1esiTeJIbHOCTD:

MOHMUMATh M HCIIOJL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboThI IPU pelIeHUU OUOIOTUYECKON MPoOIIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIIOBBIX (DOPM B3aMMOJICHCTBUS MPHU PEIICHUN YIeOHOM 3a1a4H;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHHM C y4€TOM OOIINX
MHTEPECOB M BOBMOKHOCTEH KaXKJIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh L€  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ IOCTHKEHUIO: COCTABIISITh IUIAH JCUCTBHUM,
pacnpenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXKIAaThb pe3yJIbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KayeCTBO CBOETO BKJIAJa W KAXKIOTO Y4YaCTHHKA KOMAaHIBI B
OOIIMiA pe3yNIbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

[pe/uiaratb HOBBIE IIPOEKTHI, OLEHMBAaTh HUIEU C TO3ULUHAHA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHUE, ObITh HHUIIMATUBHBIM.

OBJiaieHre YHMBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUAMM:

1) camoopranusanms:

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

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU LIEJIEBBIE U CMBICIOBBIE
YCTaHOBKHM B CBOMX ACHCTBHSX M MOCTYIIKax IO OTHOLIEHUIO K KUBOW IPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH IT03HABATEIBHYIO JEATEIbHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HECHHBIX CUTyalUsX;

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

JaBaTh OLEHKY HOBBIM CUTYaLlUsM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

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

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

c1ocoOCTBOBaTh (POPMHUPOBAHUIO M NPOSBICHUIO LIMPOKOH HpyIAULMHU B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBII YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIILHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LIEIIAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENBHON  peduieKCMH  KakK  OCO3HAHMS
COBEpUIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3YyJbTATOB M
OCHOBaHUi, UCNOJIb30BaTh NPUEMBI peduieKCUM JIsi OIEHKH CUTYalluu, BbIOOpA
BEPHOI'O PEILLICHHS;

YMEThb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA IO MX
CHIKEHHIO;



NPUHUMATh MOTHBBI W apryMEHThl APYrMX IIpU AaHAINU3E pEe3yJIbTaTOB
NEeSATEIbHOCTH;

3) npuHsATHE ce0sA U APYTrUX:

IPUHUMATH ce0sl, TOHUMasi CBOM HEIOCTATKU U JOCTOMHCTBA,

OPUHUMATh MOTUBBI U apryMEHThl JPYIMX IpU AaHAJIU3€ pe3yJIbTaTOB
NEeSATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OLINOKU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOr0 YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIE pPE3YNBTATBl OCBOCHMS COJEPKAHHMS Y4YEOHOro IpeaMmera
«buonorusiy Ha yriayOaEHHOM YpOBHE OPHEHTHPOBAHBI Ha OOCCIICUYCHHE
npoduibHOoro  oOydeHusst  oOydvaromuxcst  Owonmorud. OHHM — BKIIIOYAIOT:
cneruuyeckue s OMOJIOTMHA Hay4YHbIE 3HAHUS, YMEHUS U CIIOCOObI ACHUCTBUH 11O
OCBOCHHIO, UHTEPIIPETALMN U MPEOOpPa30BAHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJTYYECHUIO HOBBIX 3HAHUW U UX NMPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX, a TAKXKE B
pealbHbIX XWU3HEHHBIX cuTyauusx. [IpenmeTHble pe3ynapTaThl MPEACTABICHBI IO
roJiaM U3y4eHusl.

[IpeameTHbIe pe3ysbTaThl OCBOCHUS ydueOHOro mpeamera «buonorus» B 10
Kjlacce JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAyYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB  TPHUPOABI U  pEHIeHWH TpoOJieM  palMoOHAJIBLHOTO
MIPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUYEHBIX B Pa3BUTHE
OnoIorny;

BJIAJCHUE CHUCTEMOM OWOJIOrMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAONIME OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOPETYISIUs, CaMOBOCIIPOU3BEICHUE,
HACJIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE), OMOJIOTMYECKHUE TEOPUU
(xnetounas teopus T. llIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHas Teopusl
HaciencrBeHHoctu T. Moprana), yuenus (H. W. BaBmioBa — o 1neHTpax
MHOTOOOpa3usi W  TMPOUCXOXKICHUS  KYJIbTYPHBIX  pAcTEHUM),  3aKOHBI
(emnHOOOpa3usi MOTOMKOB TEPBOTO TMOKOJIEHUS, PACIIEIJICHUS, YUCTOThI TaMer,
HE3aBUCUMOTO HacienoBanus [. MeHaenss, TOMOJIOTUYECKUX PSAIOB B
HACJIEICTBEHHOM U3MEHYNBOCTH H. H. Basuiosa), HNPUHLIHAIIBL
(KOMILIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMH METOJIaMH HAy4YHOTO MO3HAHMS, HUCIOJIb3YEeMbIX B
OMOJIOTMYECKUX HUCCIEJOBAHUSIX JKUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHUE,
HaOJII0/ICHNE, DKCIIEPUMEHT);



YMEHHE BBIACIATH CYUIECTBEHHBIEC MPU3HAKN: BUPYCOB, KJIETOK MPOKAPUOT U
JYKapUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OakTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPIaHOB U CUCTEM
OpPraHOB pAaCTEHUl, JXUBOTHBIX, YEJIOBEKAa, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOIIMX B OpraHU3Max PACTEHUH, )KUBOTHBIX U YEJIOBEKAa, OMOJIOTMUECKUX
IPOIIECCOB: 0OMEHA BeUIeCTB (MeTab0IM3M), MPEBPAICHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIOB MUTAHUS, GOTOCHHTE3a U XEMOCUHTE3a,
MUTO3a, M€H03a, raMeTorenes3a, SMOpHUOTreHe3a, MOCTIMOPHOHAIBHOIO pa3BUTHA,
pPa3MHOXKEHHUS,  WHJIMBHUAYAJLHOTO  Pa3BUTUS ~ OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEHCTBUSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3M MEXAYy OPraHOMJAMHU KIETKH M UX
(GYHKIUSAME, CTPOCHHMEM KJIETOK pa3HBIX TKaHEH M WX (QYHKIUAMH, MEXITY
OpraHaMd U CHCTEMaMU OpraHOB Yy pPAacTEHM, >KMBOTHBIX M 4YEJIOBEKa U UX
GYHKIUSAMHU, MEXAYy CHUCTEMaMH OPraHoB M MX (QYHKIMIMH, MEXIy >STanamu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IMKJIA U )KU3HEHHBIX IIMKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHS, T€HOTHUIOM U (EHOTHIIOM, (DEHOTUIIOM H
(dbakTopamMu cpebl OOUTaHUS;

YMEHHE BbISABJIATh OTIUUYMUTEIbHbIE MPU3HAKU KUBBIX CHCTEM, B TOM YHCIIE
pacTeHM, )KUBOTHBIX U YEJIOBEKa;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIINE AapTyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMAaTUYECKUX IPYyIII;

yMEHHE peniaTh OMOJIOTUYECKUE 33]Ja4H, BBISBISATH NPUUUHHO-CIIEICTBEHHbIE
CBSI3M MEXY UCCIIEyeMbIMU OMOJIOTMYECKUMHU MIPOLIECCaMU U SBJICHUSIMU, J1€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHUE BBINOJIHATh JTA0OpAaTOPHbIE M TIpPaKTUYECKUe padOThl, COOMIOAATH
npaBuiIa npu padboTe ¢ yueOHbIM U J1ab0paTOPHBIM 000PYA0BAHHUEM;

YMEHHE BBIIBUraTh TUIOTE3bl, MPOBEPATh MX SKCIEPUMEHTAIBHBIMU
cpencTBamMu, (GOpMYyIUpPYs Lelb WCCIEIOBAHMS, AaHAJU3UPOBATH MOJYYCHHBIC
pe3yJIbTaThI U AeNIaTh BBIBOJIBL;

YMEHHME Yy4YacTBOBaTh B y4E€OHO-MCCIIEIOBATEIILCKOM paboTe Mo OMoJIoruw,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJIbHBIX HAay4YHbIX OOILIECTB, U
nyOJIMYHO  NPEJCTaBISATh  MOJYYEHHbIE  pe3ysibTaThl Ha  YYEHUYECKHX

KOH(epeHUusX;
YMEHHUE OLIEHUBATh 3TUYECKHE aCIEKTbl COBPEMEHHBIX MCCIIECOBAaHUN B
obmactu  OuosorMd ¥ MEAMIMHBI  (KJIOHMPOBaHHME,  HMCKYCCTBEHHOE

OIUIOJJOTBOPEHUE, HAIMPABICHHOE W3MEHEHHE T€HOMa M CO3JaHHUE TPAHCTEHHBIX
OpTraHU3MOB);



yMEHHUE OCYIIECTBIIATh OCO3HAHHBIA BBHIOOp Oyaymiell mpodecCuoHaTbHON
JEATETLHOCTH B 00JacTH OWOJIOTHH, MEAWIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPHUH,
CEJIBLCKOTO XO3SIIICTBA, MUILEBOW MPOMBIILUICHHOCTH, YIIIyOIsTh MO3HABATEIbHBIN
WHTEpEC, HANIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIONIEH npodeccuu u
MPOJIOJDKEHNE  OMOJOTMYECKOro oOpa3oBaHMs B OpraHU3AlMSIX  CPEIAHETrO
po(eCCUOHATEHOTO U BHICIIETO 00pa30BaHUSI.

[IpenMeTHbIE pe3yabTaThl OCBOEHUs yueOHOro mpeamera «buonorus» B 11
Klacce NOJIKHBI OTPaKaTh:

chOPMHPOBAHHOCTh 3HAHUW O MECT€ W pPOJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTUHBI MHpA, B TO3HAHMM 3aKOHOB MPHUPOJAbl M PEIICHUH SKOJIOTHYECKHUX
npobyieM 4YelnoBeYeCTBa, a TaKkKe B PEIICHWH BOMPOCOB PAMOHAIBHOTO
IPUPOOIIOIL30BaHUs, U B (HOPMUPOBAHUM IIEHHOCTHOTO OTHOILIECHUS K MPHUPOJIE,
OOIIIECTBY, YEJIIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTHH;

YMEHHME BJIAJIETh CHUCTEMOM OHOJIOTHYECKUX 3HAHUW, KOTOpas BKIIIOYAECT
OMpEeNIeSICHUs] WM TOHUMAHUE CYIIHOCTA OCHOBOIOJAraroiux OHOJOTHYECKUX
TEPMUHOB M TOHATHM (BHJ, 3KOCUCTeMa, Ouocdepa), OHOIOrHUYECKHUE TEOPUU
(aBomronionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs DBOJIOIMH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsx U HampasieHusx 3Boatouun, B.M. BepHaackoro — o
ounocdepe), 3akoHbl (reHetudeckoro paBHoBecust [[x. Xapau u B. BaiinOepra,
3apoabiieBoro cxojacrea K. M. bopa), npaBuna (munumyma [O. Jlubuxa,
HKOJIOTHYECKON MHpaMUJIbl dHEpPruM), rumnoressl (rumoresa «mupa PHK» V.
['un6epra);

YyMEHHME  BJQJCTh  OCHOBHBIMU  METOJlaMM  HAy4YHOrOo  IO3HAHWA,
UCIIOJIB3YEMbIMHU B OMOJIOTHYECKUX UCCIIEIOBAHUSAX KUBBIX 00OBEKTOB U SKOCUCTEM
(omucanue, M3MepeHue, HaOIIOJCHHE, JKCIIEPUMEHT), CIOCOO0aMH BBISIBJICHUS U
OIICHKH aHTPOIIOT€HHBIX U3MEHEHU B IPUPO/IE;

YMEHHME BBIJICTSATh CYIICCTBEHHbIC TMPU3HAKU: BHJIOB, OHOTEOLICHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIONIETO, IBUXKYIIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOTO otOopa, aIITONaTPUYECKOrO u CUMITATPUYECKOTO
BUI000pa30BaHUs, BIUSHUS ABWKYIIUX CHJI SBOJIOIMU HA T€HO(OH]T TOMYJISIUH,
MPUCTIOCOOJICHHOCTH OPTraHU3MOB K cpejie OOWTaHMs, YepeOBaHUS HAIIpaBICHUMN
HBOJIIOLIMH, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUU B DKOCUCTEMAX;

YMEHHME YCTaHaBJIMBATh B3aUMOCBS3M MEXKIYy TMPOIECCAMH HIBOJIOINH,
JBIDKYIIMMH CHJIAaMUA aHTPOIIOT€HE3a, KOMIIOHEHTAMHU PA3JMYHBIX SKOCHUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISIBJISITh  OTJIMUYWTEIBHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MIPUCIIOCOOJICHHOCTh BUJIOB K Cpelie OOWTaHUs, aOUOTHUYECKUX U OMOTHYECKUX



KOMITOHEHTOB  JKOCHCTEM, B3aWMOCBS3€d OpPraHM3MOB B  COOOIIECTBaXx,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

YyMEHHE WCIOJIb30BaTh COOTBETCTBYIOIINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JUJIsS J0Ka3aTeIbCTBA POJCTBA OPraHM3MOB PA3HBIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBS3U OPTaHU3MOB U CpeJibl OOUTAHMS, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAaHCHHWS MHOT0o00pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIIECTBOBAHMSI MPUPOJIBI M UETIOBEYECTBA;

yMEHHUE peliaTb OMOJIOTUYECKUE 3aa4, BBISABISTh IPUUNHHO-CIIEICTBEHHbBIC
CBSI3U MEXKJIy UCCIIEIyEMbIMU OMOJOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JIEaTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU TOJYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIMOJIHATH JTA0OPATOPHBIE W TPAKTUYECKUE PAaOOTHI, COOIIOATH
npaBuia mpy paboTe ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYI0BAHHUEM;

YMEHUE BBIJIBUTATh TUIOTE3bl, MPOBEPSITh HX OKCIECPUMEHTAIbHBIMU
cpencrtBamu, GOpMyIHpys Iellb KCCIEIOBAaHUS, aHAJTU3UPOBATH IOJTYUYEHHBIC
pE3ynbTaThl U ICNIaTh BEIBOBL;

YMEHHE Yy4YacTBOBaTh B y4E€OHO-MCCIIEIOBATEIILCKOM paboTe Mo OMoJIorHw,
OKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOJMYHO  TPEACTaBIATh  MOJYYCHHBbIE  PE3yJIbTaTbl HAa  YUYEHUYECKHX
KOH(epeHIusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHUHN JKU3HU, YEIOBEKA
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUAX M CIOCO0aX Mpea0TBpaICHUSI
ri100aapHbIX U3MEHEHUH B Ouocdepe;

yMEHHUE OCYIIECTBIIATh OCO3HAHHBIA BBHIOOp Oyaylied mpodecCHoHATbHON
JESATEeILHOCTH B 00JIaCTU OMOJIOTUH, SKOJIOTUH, TTPUPOIOTIOIH30BAHUS, MEIUIIMHBI,
OMOTEXHOJIOTHH, TICUXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBITIUICHHOCTH, YTJIYOJIATh TIO3HABATEIbHBI WMHTEpPEC, HaIMpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccu U MPOAOHKCHHE
OMOJOTUYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEIHETO MPO(PECCHOHATBHOTO U
BBICIIIETO0 00Opa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KosaunuyectBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM (ungposbie)
Ne i/m Konrtposbnusie | IIpakTnyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypen
1 buonorus kak Hayka
2 JKuBble cucTeMBbl U UX U3YUYEHHE
3 buonorus knerku 2 0.5
4 XuMuueckas opraHuzaius KIeTKu 10
5 CrtpoeHue u QyHKIMU KIETKU 8 2
6 OOMeH BelecTB U NpeBpalleHHe YHEPTUU B 9 |
KIIETKE
7 Hacnencreennast nungopmanus u 9 0.5
peanu3aius e€ B KJIeTKe '
JKU3HEeHHBIN UK KIETKH 6 1
Crtpoenue U QyHKIUN OPraHU3MOB 17 1.5
10 Pa3sMHOXkeEHHME U pa3BUTHE OPraHU3MOB 8 1.5
11 I'eneTnka — Hayka 0 HACIEICTBEHHOCTH U ) 05
M3MEHUYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6 1
14 I'enernka yenoseka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 buotexHonorusa u cuHTeTUYEeCKast OMOIOTUs 4
17 PesepBHOE Bpemst 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KJIACC

KosaunuyectBo yacos DJIEeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM (uudposrbie)
Ne n/n Kontpoabnbie | IpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThI
pecypcsbl
| 3apokIeHUE U Pa3BUTHE IBOJIIOLMOHHBIX 4
MpEeACTaBICHUIN B OMOJIOTUH
2 MukposBoionus U €€ pe3ynbTaThl 14 2
Maxkpo3Bosronus U €€ pe3yabTaThbl 6
[IpoucxoxaeHue U pa3BUTUE KU3HU Ha
4 P 8 P 15 1.5
3emiie
5 IIpoucxoxaeHNE YeI0BEKA — aHTPOIIOI€HES 10 1
OKOoJ0rus — HayKa 0 B3aUMOOTHOILIEHUAX
6 OpPraHU3MOB U HaJIOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karolleu cpenou
OpranusMmel U cpesia OOUTaHUs 1.5
DKoJ0TUs BUAOB U MOMYJIALNN 0.5
DKoJ0Tus COO0IIECTB. DKOIOTHUECKHE
9 12 0.5
CUCTEMBI
10 buocdepa — rmobanbHas sxocucTemMa 6
11 UenoBek 1 OKpy:Karolas cpesa
12 PesepBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 0 7.5







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 9acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

DJIEeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

Bbronornsa xak KoMIJIeKCHas HayKa 1 KakK
9acTh COBPEMEHHOTO 00IIeCTBa

JKuBrnle cucTEMBI U UX CBOMCTBA

YPOBHeBaﬂ opranu3anus )XUBbIX CUCTCM

WcTopust OTKPBITHS U U3YUEHUSI KIIETKHU.
Kierounas teopus

Metoasl MOJIEKYJIIPHON U KJIETOYHON
ounonoruu. [IpakTrueckas padbora
«M3ydyeHne MeTo10B KJIETOUHON OMOJIOTUH
(xpomatorpadusi, anexrpodopes,
muddepeHranbHOe HEeHTPpU(yTrupoBaHHe,
IT1IP)»

0.5

XUMHUYECKUN COCTaB KJIETKHU

MI/IHCpaJ'IBHBIe B€HIICCTBA KIJIICTKH, UX
Ouosoruueckas POJib

OpPaHI/I‘lCCKI/IC BC€IICCTBA KJICTKHU — OCIKH.

JlaGopatopHnast pabota «OOHapyxeHue
0€JIKOB ¢ TOMOIIIBIO0 KaYeCTBEHHBIX
peaKuuii»

0.5

CoiicTBa, KnaccupuKanys u GyHKIUN
0emnKoB




OpFaHI/I‘-IeCKI/Ie BC€IICCTBA KJICTKHU —

10
YIJIEBOJIBI

1 Opranuyeckue BEIECTBA KIETKU —

JIUTTHIBI
Hyxnennossie kucnorsl. JJHK u PHK.

2 Jlaboparopuas padota «Vccienopanue 0.5
HYKJIGMHOBBIX KHCIIOT, BBIJICICHHBIX U3
KJICTOK Pa3JIM4YHBbIX OPraHU3MOBY»

13 Crtpoenue u ¢pyukiuu ATO. [Ipyrue
nykieosunrpudocharsr (HTD)

14 CexBenuponanue JIHK. MeTo bl
T€HOMMKH, TPAHCKPUIITOMUKH, IPOTEOMUKH

15 Metoabl CTpyKTypHOU OHOJIOTUU

16 Tune! knetok. [Ipokapuornyeckas kieTka
CrpoeHne 3yKapuOTHUYECKOM KIIETKH.

17 ITpakTryeckas pabora «/3ydyeHnue cBoiicTB 0.5
KJICTOYHOM MeMOpaHbI»

18 [ToBEpXHOCTHBII annapar KJIETKH
OnHoMeMOpaHHBIE OPraHOU B! KIETKH.

19 [IpakTuyeckas padora «3yuenue 05
JIBYDKEHUS IATOILIA3MBbl B PACTHTEBHBIX
KJIETKax»

[TosryaBTOHOMHBIE OpraHOUIbI KIETKU:

20 MUTOXOHJIPUH, MaacTu il JlabopaTopHas 0.5
pabota «HccnenoBanue mia3mMonusa u '
JeTIa3MOJIN3a B PACTUTEIIBHBIX KJIETKAX»

21 HememOpanHbIe OpraHOU bl KJIETKH

22 Crpoenue u GyHKIIUU sIpa




23

CpaBHHTEIbHAS XapPAKTEPUCTHKA KIICTOK
sykapuot. Jlaboparopnas pabota
«M3ydyeHue cTpoeHus KJIETOK pa3InyHbIX
OpPraHU3MOB»

0.5

24

AcCUMUIIAINS ¥ TUCCUMIIISIIAS — JIBE
CTOpOHBI MeTabomu3Ma. Turel oOMeHa
BemecTB. JlabopaTopHas padora
«M3yueHne KaTaIMTUYECKOW aKTUBHOCTH
(dbepMeHTOB (Ha MpUMepe aMUIa3bl WIH
KaTaja3bl)»

25

DepMEeHTATHBHBIN XapaKTep peaKiuii
KJIeTO4YHOTO MeTabonu3ma. JlaboparopHas
pabota «M3y4yenue pepMEeHTaTUBHOTO
pacIerieH s HEpOKCHa BOAOPOIa B
PACTUTCIIBHBIX U JKUBOTHBIX KJICTKAX»

0.5

26

benku-akTuBaTOpPHI U OENKU-UHTUOUTOPBI

27

ABTOTpOGHBIN TUII OOMEHA BELLIECTB

28

dorocuntes

29

XemocunTtes. JlabopaTopHast pabota
«CpaBHeH#ne nporieccoB (poTocuHTE3a U
XEMOCHHTE3a»

0.5

30

AHa’poOHBIEe OpraHu3Mbl. Buibl OposkeHusI.
JlaGopatopnas pabora «CpaBHeHHE
MIPOIIECCOB OPOKEHUS U JIBIXAHUS

31

AspoOHBIE OpraHU3MBbL. JTaIbI
HHEPreTHYECKOro 0OMeHa

32

DHeprusi MeMOPaHHOTO TPAHEHTA
npoTtoHoB. Cunte3 AT®: pabora




npoToHHON AT®-cuHTa3bI

33 Peakuuu MaTpuyHOro CHHTE3a
34 Tpanckpunuus — marpuynslii cuare3 PHK
35 Tpancasiuus u e€ sTarbl
36 Konnposanue amuuokucnot. Poib
pubocom B OnocuHTE3€E Oenka
37 Opranu3zaiys reHoMa y IpoKapuoT u
3YKapuoT
18 MouekynsipHble MEXaHU3MBbI SKCIIPECCUU
I€HOB y 3YKapHOT
Bupycel — BHeKsIeTOUHBIE (POPMBI KU3HU H
39 oOnuratHble napa3uTel. [IpakTuaeckas 0.5
pabota «Co31anue MOJIeIH BUPYCa»
40 BupycHble 3a06051€BaHMs YeI0BEKa,
KUBOTHBIX, PACTCHUIN
41 HanorexHonoruu B 6M0N0ruu ¥ MEAUIIMHE
42 JKu3HeHHEBIN UKIT KIIETKHA
43 Martpuunsii cuares JJHK
Xpomocomel. JITaboparopHast paboTa
44 «3y4deHne XxpoMOCOM Ha TOTOBBIX 0.5
MHUKpOIIpernapaTax»
45 Jlenenue KIETKH — MHTO3
Tunel knetok. Kapruokunes u IUTOKUHES.
46 JlaGopatopnas pabora «Habmronenue 0.5
MHUTO3a B KJIETKaX KOHYMKA KOpeIlIKa JIyKa
(Ha roTOBBIX MUKpOIIpenapaTax)»
47 Peryisinus ;KU3HEHHOTIO IUKJIA KIETOK




48

OpranusMm Kak eIMHOE LEN0e

Txanu pacrenuii. JlJaboparopuas pabota

49 . - 0.5
«M3ydenune TKaHel pacTeHU»
TKaHM )KUBOTHBIX U YEJIOBEKA.

50 Jlaboparopnas pabota «/3ydeHne Tkanen 0.5
KUBOTHBIX)»
Opransl. Cucremsl opraHos. JlaboparopHas

51 pabota «M3y4eHne opraHoB IIBETKOBOTO 0.5
pacTeHus»

52 Ornopa Ttena opraHu3MOB

53 JIBu>KeHHE OpraHU3MOB

54 [Intanue oprann3sMoB

55 [TuTaHne MO3BOHOYHBIX )KUBOTHBIX.
[TuimeBapuTenbHas cucTemMa 4enoBeka

56 JlpIxaHue opraHu3MoB

57 JIpIxaHue MO3BOHOYHBIX JKUBOTHBIX U
YeJIoBeKa

58 TpancnopT BelecTB y OpraHu3MoB

59 KpoBeHocHas cucrema o3BOHOYHBIX
KMBOTHBIX U Y€JIOBEKa

60 Boiaenenue y opranu3smMoB

61 3amuTa y OpraHu3MoB

62 NMMyHHas cuctema JenoBeka

63 PazmpaxxuMocTh 1 peryisinus y
OpPTraHU3MOB

64 I'ymopainbHas peryasuus 1 SHIOKpUHHAs

CHUCTEMA XXUBOTHBIX U YCJIOBCKA




65

®opMBbI pa3MHOKEHHUSI OPraHU3MOB

66

[TonoBoe pazmMHOKEHUE

67

Meiio3s

68

I"ameTorenes. OOpazoBaHue U pa3BUTHE
MOJIOBBIX KJIeTOK. JIabopaTopHas padora
«M3ydyeHne cTpoeHus MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpPOTpEnapaTax»

0.5

69

NHnuBuayanbHOE pa3BUTHE OPraHU3MOB —
OHTOT'CHE3

70

3akJajKa OpraHoB U TKaHEH u3
3apOJAbIIICBLIX JIUCTKOB

71

PocT u pa3zBuTHe )KUBOTHBIX.
JlaGopatopHnas pabota «BplsiBieHue
IIPU3HAKOB CXOZCTBA 3apObIIIEH
MO3BOHOYHBIX JKUBOTHBIX)»

0.5

72

Pa3mHOXkeHME U pa3BUTHE PACTEHUI.
JlaGopatopHnas pabota «CTpoeHHE OpraHoOB
Pa3sMHOXEHHUs BBICUIMX PACTEHUI»

0.5

73

I/ICTOpI/IH CTAHOBJICHUSA U PA3BUTUA
IFCHCTUKH KaK HAyKH

74

OCHOBHBIE TIOHSATHS ¥ CHMBOJIBI TCHETHKH.
JlabopaTtopHas pabota «JIlpo3zoduna kak
00BEKT TEHETUUECKUX UCCIIENOBAHNI

0.5

75

3aKOHOMEPHOCTH HACIIEIOBaHUS
MPU3HAKOB. MOHOTHOpUTHOE
ckpeuuBanue. [IpakTuueckas padora
"H3ydenue pe3yabTaToB MOHOTHOPUTHOTO
CKpeUIMBaHus y Apo30duibr”

0.5




[{uTomornyeckue OCHOBBI MOHOTHOPHTHOTO

76 1
CKpEIIMBaHUS
77 AHnanuzupytouiee ckpeuuBanue. Hernomnnoe |
JIOMUHUPOBaHUE
JluruOpuiHoe CKpeBaHme.
73 [Ipaktuyeckas padora «3yuenue | 0.5
PE3yJIbTaTOB TUTHOPUAHOTO CKPEIIMBaHUS '
y Ip0o30(UIBD
79 [{uTomornyeckue OCHOBBI JUTUOPUTHOTO |
CKpEIIUBAHUS
80 CuensieHHOE HaclieIOBaHUE TPU3HAKOB 1
81 XpoMOCOMHasi TEOpHSl HACJIeICTBEHHOCTH 1
82 I'enernka mona 1
83 ['eHOTHN Kak LIETOCTHAS cUCTEMaA 1
24 I'eneTn4ecknii KOHTPOJIb PaA3BUTHS 1
pacTeHui, )KUBOTHBIX U YEJIOBEKA
35 N3MenunBOCTh Npr3HaKoB. Buasl 1
U3MEHYUBOCTH
86 MoudukanoHHas U3MEHYNBOCTh 1
Bapuanunonsslii psia v BapualMoOHHAs
kpuBas. JlabopaTtopHas paboTa
g7 «HccnenoBanue 3akOHOMEPHOCTEN | 0.5
MOIU(PHUKAITIOHHON U3MEHUHNBOCTH. '
[TocTpoeHne BapuallMOHHOTO psiia U
BAPUALIMOHHON KPUBOIN»
28 I'enoTunmnueckast U3MEHUYUBOCTb. |
KomMbOunaTtuBHast ©3MEHUHNBOCTD
89 MyTanroHHas U3MEHUYUBOCT. 1 0.5




[IpakTuyeckas pabora «MyTtanuu y
po30¢ bl (Ha TOTOBBIX
MUKpOIIpenaparax)»

90

3aKOHOMepHOCTI/I MYTAallMOHHOTI'O IIpo1ecca.
ONUreHeTHKA U SIIUI¢HOMUKA

91

I'enetnka yenoBeka. [IpakTuueckas pabora
«CocraBneHue U aHaIu3 POJIOCIOBHOI

0.5

92

MeTtoapl METUIIMHCKON T€HETUKU

93

3HaueHUE MCIUITUHCKON T'¢HETHUKHU B
IpeaAOoTBpalliCHUH U JICUCHUHU I'CHCTUYCCKUX
3a001€BaHNM YEI0BEKA

94

OCHOBHbBIE TIOHATHS CENEKIHH.
JlaGopatopHnas pabora «l3yueHue copTo
KyJIbTYpPHBIX PACT€HHUH U MOPOA JOMAIIHUX
KHUBOTHBIX)»

0.5

95

MeTob! ceneKIIMOHHOM paboThl.
Jlabopartopnast pabota «3yuenue MeTo0B
CEJIEKIIUU PACTECHUIN

0.5

96

JIOCTHKEHHUSI CEJIEKIIUN PACTEHHUN U
XKUBOTHBIX. [IpakTHueckas pabota
«IIpuBuBKa pacTeHHi»

97

CoxpaHeHue, U3y4eHHe U UCTI0JIb30BaHUE
T€HETUYECKUX PECYpPCOB

98

buoTtexHonorus kak Hayka U OTpacib
npousBoJicTBa. [IpakTuueckas pabora
«M3yuyeHne 00beKTOB OMOTEXHOIOTUI

0.5

99

OCHOBHbBIC HANIPABJICHHUSI CHHTCTUYCCKOMN
OHOIOruu




100

XpOMOCOMHaSI 1 TCHHAas MHXXCHCPUA

101

MGI[I/H_[I/IHCKI/IG OMOTEXHOJIOT U

102

PesepsHblii ypok. IloBTopenue,
000011eHNEe, CHCTEMATH3AIMS SHAHUH

OBIIEE KOJIMYECTBO YACOB 110
[NPOT'PAMME

102

13.5




11 KJIACC

KosaunuyectBo yacos DJIeKTPOHHbIE
Ne ara u¢posBbie
n/n Tema ypoka Bcero Kontpoapuee  Tpaxkruueckue II/I[3y‘leHI/ISI ;Iﬁ[(};l;OBaTeJILHLIe
padoThbI padoThbI pecypes:
1 OpommonnonHas teopus Y. Jlapsuna 1
) JIBrKy1IMEe CUIIBI 3BOJIFOIIMU BUJOB 110 Y. 1
Hapsuny
3 bopn0a 3a cyiecTBoBaHMe, €CTECTBEHHBII 1
Y UCKYCCTBEHHBII 0TOOD
4 DopMUPOBAHHE CUHTETUYECKON TEOPUH |
HBOJIIOLIUN
5 DTarbl HBOTIOIIMOHHOTO Tpoliecca: |
MHUKPO3BOIIOLUS U MAKPOIBOJIOLIUS
6 [Tomynsiiiust — snemMeHTapHasi €TUHUIIA |
HBOJIIOLIUN
3aKOH reHeTUYECKOTo paBHOBecHs Jx.
7 Xapmau, B. BaiinOepra. JlabopaTopHas 1 0.5
paboTta «BpIsBIIeHHE N3MEHYUBOCTH Y '
ocobeit 0JTHOrO BUIa»
8 DnemeHTapHbIe (haKTOPHI IBOTIOLUN 1
9 OddexT ocHoBatens. dpdext )
OYTBUTIOYHOTO TOPIBIIIKA
10 Murpauuu. M3000uu nomyJisiui: ]
reorpaguueckasi, OMoJIOrHUecKas
1 EcrecTBeHHbII 0TOOp — HaNpaBIAIOMINUN ]

(axTOp BOIIOLUN




12

[TonoBoii oT60p

13

[Tpucnoco6IeHHOCTh OPraHU3MOB KaK
pEe3yJIbTaT MHUKPOIBOJIIOIHH.
JlaboparopHas pabota «3yueHue
apoMop(}030B U UAHOATANITAIIUHN Y
PaCTeHUH U KUBOTHBIX)»

0.5

14

[Tpumeps! npucnocobaeHu y
OpraHu3MoB: MOP(OIOTUYECKHE,
dbusnonornueckre, OMOXUMHUYECKUE,
noBeneHyeckue. Jlaboparopuas pabora
«[Ipucnocobnenus OpraHu3MoB U UX
OTHOCHUTEJIbHAs 11e1€CO00Pa3HOCTb)»

0.5

15

Bun, ero kpurepuu u cTpykTypa.
JlaGopaTtopHnast pabota «CpaBHEHHE BUIOB
110 MOP(OJIOTHUECKOMY KPUTEPHUIO»

0.5

16

CrpykTypa BHa

17

Bunoo6pazoBanue kak pe3yibTart
MHUKPOIBOTIOITUN

18

CBs3b MHKPOI3BOJIIOOWH U SITUACMHUOJIOT N

19

MaxkpoaBosmtonus. [Taneontonornueckue
MCTOJbI U3YUYCHUA 3BOJIIOITUN

20

buoreorpaduueckre METObI U3yUCHUS
SBOJTIOINH

21

OMOPHOIOTMYECKHE U CPABHUTEIBHO-
MOP(OIOTHIECKUE METOIBI U3YUCHUS
HBOJIIOLUH

22

MonexkyIspHO-TeHETUUECKHE,
OMOXMMHUYECKHE U MaTEMaTUYECKHE




MCTOJbI U3YUYCHUA 3BOJIFOIITUN

23 OO01mre 3aKOHOMEPHOCTH SBOJTIOIHH

24 AnanTtuBHas paguanys. HepaBHoMepHOCTH
TEMIIOB SBOJIIOLIUU

)5 HayudHble runoTe3sl IPOUCX 0K ICHUS
JKM3HHU Ha 3emiie

26 JloHay4HBIE PEACTABICHUS O 3aPOXKICHUU
JKA3HU

7 OCHOBHBIE 3TaITbl HEOPTaHUIECKOU
SBOJIIOIUU

28 ['unoressl 3apoxkIeHUs KU3HU
Wcropus 3emiu 1 METO/IBI €€ U3YUYCHHUS.

79 JlabopaTtopHas pabora «M3yuenue u 0.5
OTHCAaHNE UCKOMAeMbIX OCTATKOB JIPEBHUX '
OpPTaHU3MOBY

30 Hauanbnsbie 3Tansl opraHnyecKkoin
SBOJIIOIUH

31 DBOJIIOIUS DYKapHOT
OCHOBHBIC 3TaIbl YBOTIOLHHU

3 pacturenbHoro Mupa. [Ipaktudeckas
pabota «3ydyenue ocooeHHOCTEH 0-5
CTPOEHUS PACTEHUI pPa3HBIX OTIIEIOB)»

13 OCHOBHBIC 3TaIbI YBOIIOIUH KUBOTHOTO
MUpa
DBorOIUs KUBOTHBIX. [IpakTrueckas

34 pabora «M3yuenne ocoOeHHOCTEH 0.5
CTPOCHHUSI TO3BOHOYHBIX KUBOTHBIX)»

35 PazButne xu3HU Ha 3eMJie IO 3paM U




nepuogam

MaccoBbie BBIMUPAHUA — SKOJIOT'MYCCKHUC

36 KPU3HCHI MIPOIILIIOTO

37 CoBpeMEHHbIN 3KOJIOTHYECKUI KPU3UC,
€ro 0COOCHHOCTHU

18 CoBpeMeHHast cucTemMa OpraHu4ecKoro
MPOIILJIOTO

39 OCHOBHBIE CUCTEMATUYECKUE TPYIIITHI
OpraHU3MOB

40 AHTpOII0JIOTHS — HayKa O YEJIOBEKe

41 PazButne npencrasieHuit o
MIPOUCXOXKICHUH YETIOBEKA
MecTo 4eIoBeKa B CHCTEME
oprannueckoro mupa. JlabopatopHas

42 pabota «3yyenue ocobeHHOCTEH 0.5
CTPOEHHUSI CKEJIEeTa YEJIOBEKA, CBA3aHHBIX C
MPSAMOXO0XKACHUEM

43 JIBHKyIIME CUIIBI aHTPOIIOTEHE3a

44 COOTHOIIIEHHE OMOJIOTHYCCKHUX H
COLIMANLHBIX ()aKTOPOB B AaHTPOTIOTCHE3E

45 OCHOBHBIE CTaIMM AHTPOIIOTE€HE3a

46 ITaneoreneTrka u majgeoreHOMHKa

47 DBOJIIOIHUSI COBPEMEHHOT'O YEJIOBEKA
Yenoeueckue packl. [IpakTuueckas

48 pabota «M3y4eHne FKOJIOTHUECKUX 0.5
aJanTaiuil 4eIoBeKay

49 MexIuCIUILITMHAPHBIE METOIbI




AHTPOIOJIOTUH

50 3apoxaeHUE U Pa3BUTUE IKOJIOTHU 1
Mertonst skonorun. Jlaboparopuas pabota

51 «/3yueHue METO0B KOOI MUECKUX 1 0.5
UCCIIEI0BAHUI

50 3HaueHne YKOJIOTNYECKUX 3HAHUN I |
YeroBeKa

53 Dkonoruyeckue HakTopsl 1
AbuoTtnueckue paxkropbl. CBET Kak

54 sKosiornueckuii pakrop. JlabopaTopHas | 0.5
pabota «BblsiBneHne npucnocodaeHui '
OpPTaHU3MOB K BIIMSIHUIO CBETa»
Abuotnueckue Qaxropsl. Temneparypa
KaK 9KOJIOTHYECKUH (aKTop.

55 JlaGopatopHas paboTa «BpisiBieHHe 1 0.5
IpUCHOCcOOIEHUN OPraHU3MOB K BIUSTHHIO
TEMIIepaTypbI»
AbuoTtnueckue paxkropsl. BnaxxHocTs Kak

56 skojoruyeckuit paxrop. JlaboparopHas | 0.5
pabota « AHaTOMHUYECKHE OCOOCHHOCTH '
pacTeHuil U3 pa3HBIX MECT OOUTaAHHSDY

57 Cpensl 0OuTaHUs OPraHU3MOB 1

58 buonoruueckue puTMbl 1

59 Kvznennble pOpMBbI OPraHU3MOB 1

60 buoTtnueckue haxkTopsl 1
3HaueHne OMOTHUECKUX B3aNMOIEUCTBUM

61 JUJISL CYIIECTBOBAHUSI OPraHW3MOB B CpeJie 1

oOurTauusg




OKOJIOTUYECKUE XapAKTEPUCTUKU

62
MOTYJISITIHI
OcHOBHBIE TIOKA3aTENIN MO JISIIIHHN:

63 YUCJIEHHOCTb, INIOTHOCTb, BO3PACTHAS U
MOJIOBAs CTPYKTYpa
OcHOBHBIE TIOKA3aTENN TOMYJISIIIH:

64 POXKIAEMOCTh, IPUPOCT, TEMIT POCTa,
CMEPTHOCTb, MUTPALIUU

65 OKojorudeckas CTpyKTypa MOIyJIALNAN

66 JluHamuKa HOMyJISIUU U €€ PeryIsius

67 KpuBble pocTa 9iCIEHHOCTH TTOMYJISIIHH.
KpuBbie BbIKHBaHUS
DKkonoruyeckasi HUIIA BUAA.

68 JlaGopatopHas pabota «IIpucnocoOnenus 0.5
CEMSTH paCTEHHH K pacCEeICHUIO»

69 Bua xak cucrema nomynisiuit

70 3aKOHOMEPHOCTH MOBECHUS U MUTPALIUN
YKUBOTHBIX

71 Coo011ecTBO OpraHu3MoB — OHOIIEHO3

72 DKocucTeMa Kak OTKpPBITasi cucTeMa

7 KpyroBopoT BemiecTB 1 MOTOK YHEPTHH B
IKOCUCTEME

74 OcHOBHBIE TTOKAQ3aTENN YKOCHUCTEMBI

75 DKOJIOTUYECKUE TUPaMUIbl

76 N3meneHnus cooOIIecTB — CYKIECCHH

77 [IpupoaHbie 3KOCUCTEMBI. DKOCHUCTEMBI

03€p U peK. DKOCUCTEMbI MOPEH U OKEAHOB




[Ipupoanslie 3K0cHCTEMBI. DKOCUCTEMBI

78 TYHAP, JIECOB, CTEIIEH, ITyCTHIHb

79 AHTpPONIOT€HHBIE YKOCUCTEMBI

20 Ypboakocucremsl. [Ipaktudeckas padora 0.5
«M3ydeHune u onucaHue ypooIKOCUCTEMBD) '
3aKOHOMEPHOCTH (HOPMUPOBAHUS

81 OCHOBHBIX B3aUMOJICVCTBUI OPraHU3MOB B
IKOCHUCTEMAX
MexaHu3Mbl BO3IEUCTBUS 3arpsI3HEHUN

2 pa3HbIX TUIOB HA CyOOpraHU3MEHHOM,
OpraHU3MEHHOM, TOMYJISIIIMOHHOM U
9KOCUCTEMHOM YPOBHSIX

23 buocdepa — obmernnanerapHas 060109k
3emun

84 VYuenne B. U. BepHanackoro o 6uocdepe

25 3aKOHOMEPHOCTHU CYLIECTBOBaHUS
6uocdepsl

26 KpyroBopotsl BeliecTB 1
OMOre0XUMHYECKUE LIUKIIBI

g7 3oHanpHOCTH OHMochepsl. OCHOBHBIE
OMOMBI CyIIIH

88 YcroitunBocTs 61ocheps

89 DKOJIOTMYECKUE KPU3HUCHI U UX IPUUUHBI

90 Bo3znetictBue uenoBeka Ha Guocdepy

91 AHTpONOreHHOe BO3/ICHCTBHE HA
PaCTUTENBHBIN U KUBOTHBIA MU

92 Oxpana npupoabl




OcHOBHBIE IPUHLIUIIBI YCTOHYUBOTO

93 pa3BHUTHUS YEIIOBEYECTBA U IIPHPO/IBI !
PanrionanbHOE IPUPOIOIOIB30BAHIE U

94 COXpaHEHHE OMOJIOTHIECKOTO 1
pazHooOpa3us 3emiu

95 Ofionem&e 1o Teme «MUKPOIBOIIOUS U |
e€ pe3ysbTaTb»

96 Ofionem&e 1o TeMe «Makpo3BooLus U |
e€ pe3yJbTaTb»

97 O06006mmenue no reme «IIpoucxoxneHue u 1
pa3BHUTHE KHU3HU HA 3eMIIe»

08 O06006mmenue no reme «IIpoucxoxnenue 1
YeJI0BEKa — aHTPOIIOTEHE3»

99 O6o00611eHNe 10 TeMe «DKOJIOTHsI — HayKa O |
B3aMMOOTHOIICHHSIX OPTaHU3MOB)

100 O6061enne no Teme «OpraHu3Msl U cpesia |
oOUTaHUS

101 0606meHIEe 1o TeMe «DKOJIOTUS BUJIOB U |
TOMYJISIUI

102 O606menne o teme «buocgepa — ]
r1106anpHast IKOCHUCTEMAY

OBUIEE KOJIMYECTBO YACOB I10 102 75

[TPOT'PAMME







ITPOBEPAEMBIE HA EI'D 110 BUOJIOI'MU TPEBOBAHMUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
IMPOI'PAMMBI CPEIHEI'O OBIIEI'O OBPA3OBAHMUSA

Kon
NpoBepsieMoro
TpeOOBaHMS

IIpoBepsiemble TpeGOBaAHUSA K MPeAMETHBIM Pe3y/JbTATAM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeIHero 0011ero
o0pa3oBaHus

ChopMupoBaHHOCTh 3HAHUW O MECTE W POJH OHOJIOTUM B CHCTEME
€CTECTBEHHBIX HayK, B (dhopMupoBaHUH COBpPEMEHHOM
€CTECTBEHHOHAYYHOUW KapTUHBI MUPA, B IO3HAHUU 3aKOHOB NMPUPOABI U
pelIeHUN KU3HEHHO BAXKHBIX COIMATbHO-3TUUECKUX, SdKOHOMUYECKHUX,
9KOJIOTMUYECKUX IIPOOJIEM YEJIOBEUECTBA, a TAKXKE B PELICHUH BOIIPOCOB
paIMOHaIBFHOTO IPUPOAOIOIL30BaHUA, B (HOPMUPOBAHUU [IEHHOCTHOTO
OTHOIIEHUS K IPHUPOJIE, OOIIECTBY, YETOBEKY; O BKJIAJIe POCCUUCKUX U

3apyOe)HBIX YIEHBIX — OMOJIOTOB B Pa3BUTHE OHOJIOTHH

Brnanenue cucremoil 3HaHWIT 00 OCHOBHBIX METOAAX HAayYHOTO
MIO3HAHMS, UCIIOJIb3YEMBIX B OMOJOTMYECKHUX HCCIICTOBAHUSAX JKHBBIX
O0OBEKTOB M 3KOCHCTEM (ONHMCaHHE, W3MEpEHHUe, IPOBEICHUE
HAOMIOACHNH); CIOCOOaMU BBISABICHHUSI M OIICHKH aHTPOIIOTEHHBIX
W3MEHEHUH B TIPHPO/IE.

YMeHue BbIIBUraTh TUIOTE3bl, MPOBEPATh UX SKCIEPUMEHTAIbHBIMU
cpenctBaMu, GOpPMYyIHpPYs LENb HCCIEIOBAHUS, AaHAIU3UPOBATH
MOJTyYSHHBIE PE3YJIbTATHI U I€TaTh BBIBOJIBI.

BbisiBieHHME 3aBUCHMOCTH MEXIy HCCIEIyeMbIMH BEJIMYMHAMU,
00BsICHEHUE MOIY4YEHHBIX Pe3yJIbTaTOB U (hOPMYJIUPOBAHHUE BBIBOJIOB C

HCIIOJIb30BAHHUEM HAYYHBIX HOH?ITI/Iﬁ, TGOpI/Iﬁ " 3aKOHOB

YMeHue BIajeTh CHUCTEMOM OHONOTHYECKHX 3HAaHUH, KOTOpas
BKJIFOUAET: OCHOBOIIOJIATAOME OWOJOTUYECKUE TEPMHUHBI M TOHSTHUS
(>Ku3HB, KJIETKA, TKaHb, OpPraH, OPraHW3M, BUJ, TOIMYJISIIMsS, SKOCUCTEMA,
ouorieHo3, Omocdepa; METadbOIM3M, TOMEOCTa3, KICTOUYHBIH WMMYHUTET,
OuocuHTe3 Oenka, OWOMONMMMEPHI, JUCKPETHOCTh, CaMOpETyJIsIus,
CaMOBOCIIPOU3BEICHUE, HACJIEICTBEHHOCTD, M3MEHYUBOCTD,
SHEPro3aBUCUMOCTb, POCT U Pa3BUTHE);

Ouosjormyeckue Teopuu: kierouHas Teopuss T. IlIBanna, M.
[lneiinena, P. BupxoBa; KIOHAJIbHO-CENEKTUBHOIO MMMyHHUTEeTa II.
Opnux, .M. MeunukoBa, XpoMOCOMHasi TEOpHUs HacieIcTBEHHOCTH T.
Moprana, 3akoH 3apopsimieBoro cxoactsa K. bapa, sBosonuoHHas

teopust Y. JlapBHHA, CHHTETHYECKas TEOPHUS DHBOJIIOLUHU, TEOPHUs




antporioreHeza Y. JlapsunHa; Teopus Oumoreoreno3za B.H. Cykauépa;
yuenue H.W. BaBunoBa o neHTpax MHOrooOpasus U MPOUCXOKIACHUS
KyJIbTypHbIX pactenuid, yudenue A.H. CemepuoBa o0 mnyTsix u
HarpaBJIeHUsX 3BojronuH, yuenue B.U. BepHanckoro — o 6uocdepe);
3aKOHBI (€IUHOO0Opa3Hs MOTOMKOB IEPBOTO MOKOJICHHUS, PACIICIUICHUS
MPU3HAKOB, HE3aBUCUMOIO HacieqoBaHus MpusHakoB [. Mennens;
CUEIUICHHOTO HAacJIeIOBaHUs MPU3HAKOB W HApyUICHUS CUEIUICHUS
reHoB T. MopraHa; roMoOJIOTMYECKHUX PSAOB B HACIEICTBEHHOU
m3MenunBoctd H.M. BaBunoBa; reHermueckoro paBHoBecust JIxk.
Xapan u  B. BaiinGepra; 3apoapimeBoro cxoactBa K. bopa;
ounorenernueckuii 3akoH J. ['ekkens, @. Mroiepa);

MIPUHLIMIIBI (YUCTOTHI FaMET, KOMILJIEMEHTAPHOCTH);

npaBwia (MuHuMyMa 0. JIubuxa, 95KOJOrHYECKON MUpaMUbl YHUCE,
OMOMAacChl U DHEPTUH);

runotre3bl (koauepBatHor A.W. Omnapuna, nepBuuHoro Oynbona J[x.

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

VYMmenue peiiaTb IMOUCKOBBIC OMOJI0rHYeCKUe 3aJa4u,; BbIABIATH
IMPUYNHHO-CJIICACTBCHHBIC CBA3U MCXKIAY HCCIICAYCMbIMU
OHOJIOrMYECKUMHU 06LCKTaMI/I, mnpoueccamMm MW ABJIICHUAMU, J€JIAThb
BBIBOJIbI M IIPOTHO3bI HA OCHOBAHHWHU ITOJTYUCHHBIX PE3YJIbTATOB,

COCTaBJIATh I'CHOTHIIMYCCKHEC CXCEMbl CKPCHIMBAHMA JIA PAa3HbBIX THUIIOB
HaCJICAOBaHUA NPHU3HAKOB Yy OPraHM3MOB, COCTABJIATH CXCMBI IICPCHOCA

BCHICCTB U SHCPI'HHU B 9KOCUCTEMAX (I_ICHI/I IHUTaHWA, ITUIICBLIC CeTI/I)

YMeHue ycraHaBIMBaThb B3aUMOCBSI3M  MEXJIYy CTPOCHMEM U
(GyHKIUSAMU: OpPraHOWJOB, KIETOK pa3HbIX TKaHEH, OpraHaMu U
CUCTEMAMH OPraHOB Yy pACTEHMH, JKMBOTHBIX M YEJIOBEKA; MEXIY
JTarnaMu OOMEeHa BELIECTB; TalaMy KJIETOYHOIO LIUKJIA U )KU3HEHHBIX
LMKJIOB OPraHU3MOB; dTallaMi ’MOPUOHAIILHOTO Pa3BUTHS; TEHOTUIIOM
u ¢deHotunoM, ¢GeHOTUIIOM U (paKkTopaMu Cpeapl OOUTaHWUS;
IpoLeccaMy  JBOJIIOLMM; JIBIKYIIMMH CHJIAMH  aHTPOIIOTEHE3a;
KOMIIOHEHTaMHU DPA3JIUYHBIX 3KOCHUCTEM M MPUCHOCOOIECHUSAMH K HUM

OpraHu3MOB

YMeHue BBIIENATh CyIIeCTBEHHBIE TPU3HAKH:

CTPOEHHS BUPYCOB, KIIETOK MPOKAPUOT U FYKAPHUOT; OJHOKIETOYHBIX U
MHOT'OKJICTOYHBIX OpPraHu3MOB, BHU/IOB, 6I/IOFeOHeHO3OB, 3KOCUCTEM H
Omocdeppl; CTPOEHUS OpPraHOB W CHUCTEM OpPraHoOB PAaCTECHHM,
KUBOTHBIX, YEJIOBEKA; MPOIIECCOB JKU3HEEATEIHHOCTH, TPOTEKAIOIINX

B OpraHusMax paCTeHHﬁ, JKHUBOTHBIX H YCJIIOBCKA, OMOJIOTHYECKUX




mporeccoB: oOMeHa BemecTB (Merabonu3M), HWHPOPMANMH W
MIpeBpaIleHHs] SHEPTUH, OpPOKEHUS, aBTOTPOPHOTrO M TeTepoTpodHHOro
TUINOB THTaHUS, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, Meho3a,
raMeToreHesa, A3MOpHUOreHe3a, MNOCTAMOPHOHAIBHOIO  Pa3BUTHA,
Ppa3sMHOXEHHUs, UHIUBUYyaIbHOIO Pa3BUTHs OpraHu3Ma (OHTOreHe3a),
B3aUMOJCUCTBUS T'€HOB, TE€TEPO3UCA; JEHUCTBUM HCKYCCTBEHHOIO
orOopa, CTaOWIM3HMPYIONIETO, JBIXKYIIEIO M Pa3pbIBAIOIIETO
€CTECTBEHHOI0 O0TOOpa; aJJIONAaTPUYECKOr0 M CHUMIATPUUYECKOTrO
BUJ000pa30BaHus; BIUSAHUS JBHXKYLIMX CHJI SBOJIIOLUU Ha T€HO(POH]
MOMYJIALUY; TPUCIIOCOOICHHOCTH OpraHUu3MOB K cpene oOuTaHus,
4yepe[oBaHMsl HANpaBICHUM 53BOJIOLUHU; KpPYyroBOpOTa BELIECTB U

IIOTOKa S9HEPI'Ur B OKOCHUCTEMAX

Cq)OpMI/IpOBaHHOCTI) YMGHI/UI BBIACIATH CYHICCTBGHHI)IC HpI/I3HaKI/I
BHPYCOB, KIETOK IIPOKApUOT M DJYKApHOT, ONHOKIETOYHBIX U
MHOTOKJICTOYHBIX OPraHHW3MOB, BHJIOB, OMOTE€OIICHO30B U IKOCHCTEM;
0COOCHHOCTH MPOIIECCOB OOMEHA BEIIECTB M IPEBPAICHHS SHEPTUU B
KJIeTKe, (OTOCHHTE3a, TUIACTUYECKOr0 M DHEPreTHYECKOro OOMEHa,
XEMOCHHTE3a, MHTO3a, MeiHo3a, OIUIOAOTBOPCHUS, Pa3BUTHI H
Pa3MHOXCHHUS, UHIMBHYyaIbHOTO Pa3BUTHsI OpraHu3Ma (OHTOTCHE3a),
O0pBOBI 32 CYIIECTBOBAHKE, ECTECTBEHHOTO 0TOOPA, BUI000pa30BaHus,
MPUCTIOCOOJICHHOCTH OPraHu3MOB K Cpele OOWTaHWs, BIHMSHHS
KOMIIOHEHTOB 3KOCHUCTEM, aHTpOHOFeHHI)IX I/I3M€H€HI/II71 B 3KOCUCTECMaAX
CBOEH MECTHOCTH, KPyrOBOPOTa BEIIECTB M MPEBPAIIECHUS dHEPTUU B

ouocdepe

VYmenue UCTIOJIb30BATh COOTBETCTBYIOIIHE apryMEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJOTHIO M CHUMBOJMKY Ul JIOKa3aTelbCTBa
POJCTBAa OPraHU3MOB Pa3HBIX CUCTEMATHYECKUX TIPYII; B3aUMOCBSI3U
OpPTaHU3MOB W cpenbl OOWTAaHWS; EIUHCTBA YEIOBEYECKHX pac;
HE00XOIMMOCTH 37I0pPOBOTr0 00pa3a KHU3HU, COXPAHEHUs Pa3HOOOpa3us
BUJIOB M HKOCHCTEM KaK YCIOBHS COCYLIECTBOBAHHMS MPHUPOIBI U

YCJI0BCUCCTBA

YMeHHe KpUTHUECKH OlEeHUBaTh HMHGOPMAIMIO OHOJIOTHYECKOTO
COZEPKAHUS;, HMHTEPIPETUPOBATh ITHUYECKHE ACHEKTHI COBPEMEHHBIX
HCCIIEIOBAHUN B ouosoruw, MEJIUIIUHE, OMOTEXHOJIOTHH;
paccMaTpuBaTh rJ100anbHbIe 3KOJIOTUYECKHUE POOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHHUIO K HUM COOCTBEHHYIO

ITO3HUIIHNIO




INIEPEYEHD 9JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBIX HA EI'D
1O BUOJIOI'N

Kon

IIpoBepsieMblii 3JIEMEHT COEePKAHUS

buonorusa xak HayKa. JKuBble cucTeMBl U NX HU3YUYCHUC

1.1

CoBpemenHass OHMOJOTMs — KOMILJIEKCHAsE Hayka. buojormueckue Hayku U
u3ydaemble UMM 1poOiembl. DyHIaMeHTadbHbIE, NMPUKIATHBIE U TMOUCKOBHIE
Hay4YHBIC UCCIICIOBAHUS B OMOJIOTHH.

3HaueHue Owonoru B (OPMUPOBAHMHM COBPEMEHHON €CTECTBEHHO-HAYYHOM
kaptunbsl mupa. [Ipodeccun, csizannpie ¢ Ouosorueil. 3HaueHue OUOJIOTUU B
MPAKTUYECKOW JIESITEIbBHOCTU YEJIOBEKa: MEAMUIMHE, CEIbCKOM XO34MCTBE,

IIPOMBIILIIEHHOCTH, OXPaHe IPUPOBI

1.2

JKuBble cucTembl Kak mpeaMer u3ydeHus ouonorun. CBONCTBA KUBBIX CHCTEM:
€IMHCTBO XMMHUYECKOTO COCTaBa, JUCKPETHOCTh M IEJIOCTHOCTh, CIIOKHOCTh U
YIOPSIIOYSHHOCTh CTPYKTYDHI, OTKPBITOCTD, camMoopraHu3aIus,
CaMOBOCITPOM3BEICHUE, Pa3IPAKUMOCTh, U3MCHUUBOCTD, POCT U Pa3BUTHE.

YpOBHU OpraHHU3aIUH >KUBBIX CHUCTEM: MOJEKYISPHBINA, KICTOYHBIA, TKAHEBBI,
OpraHUu3MEHHBIH, Oy JIIIIUOHHO-BUIOBO, 9KOCHUCTEMHBIH
(buoreoneHoTHYeCcKmii), OmochepHbd. IIporecchl, MPOUCXOAAIIUE B KHBBIX
cucremax. OCHOBHBIC TPU3HAKU >KUBOTO. JKU3HB Kak (opMa CyIIECTBOBAHHS

MaTCpruun

1.3

Mertoabl Ouonornyeckoi Hayku. HaOmronenue, u3MepeHHE, SKCIIEPUMEHT,
cucreMarusamnus, Metaadaimm3. IloHsAsTHe o0 3aBHUCHMMON M HE3aBHCHMOM
nepemeHHol. [lmannpoBanue skcnepumenTa. [loctaHOBKa M IIpoBepKa TUIIOTES.
HyneBass runore3a. Ilonstue BbIOOpKM U €€ pocToBepHOCTh. Pa3bpoc B
Oouosiornyeckux JaHHbIX. OIlEHKa JOCTOBEPHOCTH MOJYYEHHBIX pE3yJIbTaTOB.
[IpynunHBEl HCKaKeHUs pe3yJbTaTOB DKCIIEpUMEHTA. [IoHATHE CTaTMCTUYECKOro

TECTa

Knerka kak Ononorudeckas cucrema

2.1

Knerka — cTpyKTypHO-(QDYHKIIMOHAJIbHAS €IUHHIA XKUBOTO. MICTOPHUS OTKPBITHS
kinetku. Pabotsr P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH, M.
Hneiinen, P. Bupxos). OCHOBHBIE MOJT0XKEHUS COBPEMEHHON KJIETOYHON TEOPHUH.
MeTo b1 MOJIEKYIISIPHOM M KJIIETOYHOM OMOJIOTUH: MUKPOCKOIIHS, XpoMmatorpadus,
anekTpodopes, METOJ MEYEHBIX aTOMOB, g depeHIaIbLHoe

L[eHTpI/I(I)yFI/IpOBaHI/IC, KYJIBbTUBUPOBAHUC KIICTOK

2.2

XUMHUYECKUI COCTaB KIETKU. Makpo-, MUKPO- U yJIbTPaMHUKPO3JIEMEHTHI. Bona u

et POJIb KaK paCTBOPHUTCIIA, p€arcHTa, y4aCTHC B CTPYKTYPUPOBAHUH KIICTKH,




Terioperynsauud. MuHepaabHbIe BEIIeCTBAa KIETKH, UX OHOJOTHYEcKas pPOJib.
Ponb KaTMOHOB M aHMOHOB B KIIETKE.

buonornueckue nonumepsl. benku. AMHHOKUCIOTHBIH COCTaB  OEJKOB.
CrtpykTypsl OenkoBoi Mosekyibl. [lepBuunas cTpykTypa Oenka, MHenTHIHAS
CBA3b. BTOopuuHas, TpeTHyHas, 4YETBEPTUYHAs CTPYKTyphl. JleHarypauus.
CaoiictBa 6enkoB. Knaccudukanus 6enxoB. buonornueckue pyHKIuu OEIKOB.
VYrneBoabl. MoHocaxapuapl, AMCAXapUbl, OJUIOCaXapuabl U IOJIHCAXapUbl.
OO0muit mnaH cTpoeHuss U (PU3UKO-XUMUYECKHE CBOICTBA  yrJIeBOJIOB.
buonoruueckue GyHKIMU YTIEBOJOB.

Jlumuapel. T'unpodunbHo-runpodoOHbie cBolicTBa. Kiaccupukanus IMnumos.
Tpurmunepunsl, $ochomunuasl, BOCKH, CTepOoWabl. buonorndeckune (GyHKIUU
munuaoB. O0mre cBoicTBa OUOIOrHYECKUX MEMOpaH — TeKy4YeCTh, CIOCOOHOCTD
K CaMO3aMBbIKaHUIO, TOIYIIPOHUIIAEMOCTb.

HyxneunoBbie xucnotel. JIHK u PHK. CrpoeHne HYKIEMHOBBIX KHCIOT.
Hyxneoruasl. [Ipunnun kommmiemenTapuoctu. [Ipasuno Yapradgda. Ctpykrypa
JIHK — nBoitHas cniupans. MecTtoHaxoxaenue u ouonorudeckue ¢pynkinuu JJHK.
Buast PHK. ®yukiuu PHK B knetke.

Crpoenue wmosekynsl AT®. Makpospruueckue cBsi3u B MmoJiekyie ATO.
buonornueckue pynkunn AT®. BoccTaHoBIEHHBIE IEPEHOCUYHKH, UX (QYHKIMH B
kierke. CekBenuposanue JJHK.

CtpykTypHast OuWonOrusi: OWOXMMHUYECKHE W OHOPU3NICCKUE HCCIICIOBAHUS

COCTaBa M MPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOJIEKYJI

2.3

Tunsl  KJIETOK: dJyKapuOTHYecKas M Ipokapuotrnueckas. CTpyKTypHO-
(GyHKIMOHATIBHBIE 00pa30BaHNUs KIETKH.

CrpoeHue mpokapuoTH4ecKoi kieTku. KieTouHas cTeHka OakTepuil M apxeil.
OcoOeHHOCTH CTpOeHUsi TeTepoTpoPHON M aBTOTPOPHONW MPOKAPUOTHUECKUX
KJIETOK. MecTo U poJib MPOKapuoOT B OMOLIEHO3aX.

Crpoenre U (pyHKIMOHMpPOBaHHME SyKapUOTHYecKOM kieTku. Ilmasmarmueckas
MeMOpana (rutazmanemma). CTpykTypa 1ia3zMatudeckod memOpanbl. Tpancmopt
BEUIECTB uepe3 IUIa3MaTUYEeCKyl0 MeMOpaHy: maccuBHbI  (auddysus,
obneruénHass auddysust), akTUBHbIM (NEPBUYHBI M BTOPUYHBIM aKTUBHBIN
Tpancnopt). [lomynponunaemocts MemOpanbl. PabGota HaTpuii-kaaueBoro
Hacoca. DHJOIUTO3: MUHOIMUTO3, (aromuTo3. Dk30uuTo3. KietouHas creHka.
CrpykTypa v QyHKIIUU KJIETOYHON CTEHKH PACTEHUM, TPUOOB.

[uromnazma. Ilutozons. [Mutockener. [IBmxkeHue wnuromnasMbl. OpraHouabl
kieTkd. OpHoMeMOpaHHBIE OpPraHOWIbBl KIETKU: SHAOIUIa3MaTHYecKas CeTh
(BIIC), anmapar ['oabaxu, TU30COMBI, UX CTPOCHHE U (QYHKIMH. B3anumocBsa3b
OJTHOMEMOpaHHbBIX OpPraHoOMI0B KJeTkH. CTpoeHHe TpaHyJISIPHOIO PETUKYIyMa.

Cunre3 pacTBopuMbIX OenkoB. CHHTE3 KIETOYHBIX MeMmOpaH. [maakuit




(arpanyJsipHBIN) SHAOIUIA3MAaTUUYECKHH peTukyiaym. CekperopHas (yHKIHS
annapara [ombmku. TpaHcmopr BemecTB B KIETKe. Bakyoiln pacTUTENIBHBIX
kietok. Kiierounslii cok. Typrop.

[TonyaBTOHOMHBIE OPraHOU bl KJIETKA: MUTOXOH/IPUH, TUTACTU/IBI.

Crpoenve W (QyHKIMM MUTOXOHApPUN W miactul. [lepBuuHble, BTOPUYHBIE U
CIIO)KHBIE  TIACTUABl  (POTOCHHTE3UPYIOIIUX  JYKapuoT.  XJIOPOILIACTHI,
XPOMOILIACTBI, JIEUKOIUIACTHI BBICIIUX PACTCHUM.

HememOpannbie opranounsl kiaetku CrpoeHne U (QyHKUIMHM HeMeMOpaHHBIX
opraHoujioB KkjeTtku. Pubocombl. MukpodunameHTsl. MbplllleuHble KIETKH.
Mukpotpybouku. Krnerounsrii nentp. CTpoeHHE U ABWKCHUE KIYTUKOB U
pecHrdek. MUKpoTpyOOUKH UTOILIa3Mbl. LleHTpros.

SAnpo. Obonouka sijpa, XpOMaTHUH, KapuOIIa3Ma, SIPBIIIKHA, UX CTPOEHUE U
bynkuu. SnepHeiit 6enkoBblii MaTpukc. IIpocTpaHCTBEHHOE pacHOIOKEHUE
XpOMOCOM B UHTEp(a3HOM sifipe. benku xpoMaTtrnHa — THCTOHBI.

Knerounsie Bximtouenus. CpaBHUTEIbHAS XapaKTEPUCTHKA KIETOK JYKapHUOT

(pacTUTENbHOM, YKUBOTHOU, TPUOHOIN)
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AccuMuisiiMsl M JUCCUMMIISALUS — JIBE CTOPOHBI MeTaOosn3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPOMHBIM M TeTepOTPOPHBIA. YUacTHE KHUCIOPOJa B OOMEHHBIX
mporeccax. JHepreTuyeckoe oobOecriedyeHne KiIeTku: mnpeBpamienue ATO B
oOMeHHBIX Tpoueccax. DEepMEHTATUBHBIN XapakTep peakluidl KJIETOUYHOTO
Merabonm3ma. DEepMEeHTHI, WX CTPOEHHE, CBOMCTBA W MEXaHWU3M JCHCTBUSIL.
Kodepmentsr. OTimuns GepMEHTOB OT HEOPTaHUIECKUX KaTalIn3aTopoB. benku-
aKTUBATOPbl M OENKU-WHTHOUTOPHL. 3aBUCUMOCTH CKOPOCTU (PepMEHTATHBHBIX
peaxiuii oT pa3NUYHbIX (PaKTOPOB.

IlepBruHBIil CHUHTE3 OpraHWYECKHUX BemecTs B kierke. PotocuHTre3. Ponb
XJIOpOI1acToB B mporecce (orocunTe3a. CBetoBas u TemMHOBas (asbl.
[IponykTuBHOCTE (QoTOCHHTE3a. BnusHHe paznuYHBIX (PAKTOPOB HA CKOPOCTh
¢dorocunTe3a. 3HaueHue (HOTOCUHTE3A.

XeMmocuHTe3. PazHooOpas3ue opraHn3MOB-X€MOCHHTETHKOB: HUTPUPUIMPYIOIIKE
OakTepuu, Keae300aKTepuu, cepoOaKTepHH, BOAOPOAHBIC OakTepuu. 3HAUYCHHE
XEMOCHHTE3A.

AHarpoOHble opraHu3Mbl. Buasl Opokenus. I[IpoaykTel OpokeHUS U HX
UCIIOJIb30BaHNE YEJIOBEKOM. AHa’pOoOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH ¥ BO30YIUTETU OOJIE3HEH.

AspoOHBIE OpraHu3Mbl. JTambl dHeprerudeckoro obMena. [loAroToBUTENHHBIN
stan. ['Mukonn3 — 6ecKucIopoaHOe pacuieryieHue TI0KO3bI.

buonornueckoe okuCiIeHUE, WIM KIETOYHOE JblxaHWE. Poinb MUTOXOHIpUU B
mporueccax OMOJIOTHYECKOTO OKHCIJICHHUS. Huxnnueckue peakiuu.

OxucnurensHoe ¢ochopunuposanue. [IpenmymiecTBa a’poOHOro MyTH OOMEHa




BEILIECTB Tepes aHaPOOHBIM. Dh()EKTHUBHOCTh IHEPTETUUECKOTO 0OMEHa

2.5

Peakuuu MmaTpuuyHoro cuHte3a. I[IpMHIMI KOMILJIEMEHTApPHOCTU B PpeaKLUAX
MaTpUYHOTO cHHTe3a. Peanuzanus HacneacTBeHHON nHpopmanuu. ['enetnyeckuit
KoJ, ero cBoWctBa. TpaHckpunuus — martpuunbii cuHTte3 PHK. Ilpunuumns
TPAHCKPHUIILUU: KOMIUIEMEHTAPHOCTh, AHTUIAPAIIENBHOCTh, aCUMMETPUYHOCTb.
Tpancnsmus u e€ sranel. Yuactue TpancnoptHeix PHK B OmocunTtese Oenka.
VYcnoBus Ouocunreza Oenka. KomupoBanue amuHokucioT. Ponb pubocom B
O6uocuHTe3e Oenka.

Opranuzanys reHoma y IpoKapuoT U 3yKapuoT. Perynsuus akTUBHOCTU I'€HOB y
npokapuot. ['mmoreza onepona (®. XKakoo6, XK. Mano). Perynsmus oOMeHHBIX
nporeccoB B kieTke. Kiietounslit romeocTas.

Bupycol — HekneTounble (OpMBI KU3HH U OOIUratHeie napasuthl. CTpoeHue
IIPOCTBIX U CJIOKHBIX BUPYCOB, pETPOBUPYCOB, OaKkTepruodaros.

Bupycuble 3a0osieBaHus uenoBeKa, >KUBOTHBIX, pacteHuil. CIIWJ], COVID-19,

COIIMAJIbBHBIC U MCIUITMHCKHUC HpO6HeMLI

2.6

Knerounsnii 1uki, ero mepuoabl u  perymsimus. MHTEepdaza W MHTO3.
OcobeHHOCTH TIPOIECCOoB, MpoTekamux B MHTEpdasze. [loaroroBka KIeTKH K
nenenuto.  IlpecunreTnueckuil  (HOCTMUTOTHYECKM), CHUHTETHYECKUH U
MOCTCUHTETUYECKUH (IPEMUTOTUYECKUI) TEPHObI HHTEP(DaA3bI.

Marpuunsiii cunte3 JIHK — permukanusa. Ilpuamunsr perumkanuu  JIHK:
KOMIUIEMEHTAPHOCTb, IIOJIYyKOHCEPBATUBHBIA CHHTE3, AHTUIIAPAJUICIBHOCTD.
Mexanusm pemmukanuu JIHK. Xpomocombl. Ctpoenune xpomocoM. Temomepsl u
Tenomepasa. XpPOMOCOMHBIH HAa0Op KIETKM — KapHOTHM. JIUIUIOMAHBIA U
rarionIHbIl - Habopel  XpoMocoM. ['omosnoruysusle XpomocoMmbl. IlojoBbie
XPOMOCOMBI.

Jlenenne xietkn — MuTo3. CTaguu MHUTO3a U IMPOMCXOASIINE B HUX ITPOLECCHI.
Tunsl MuTo3a. KapuoknHe3 M nurokmHe3. brosornueckoe 3HaueHHE MUTO3A.
Perynsauus mutotndeckoro nukia kiaetku. Ilporpammupyemas kiaetounasi rudesns
— amnomnTo3.

CDYHKI_[I/IOHaJ'IBHaH TCHOMMHKA

Opranusm Kak OMosoruyecKkas CuCTeMa

3.1

OOHOKJIETOYHEIE, KOJIOHHAJIbHEIE, MHOT'OKJIETOYHEIE OpraHU3MBbl H
MHOT'OTKaHEBbIE OPTaHU3MBI.

@dopMBl Pa3MHOKEHHUS OpPraHU3MOB: Oecrojoe (BKJIIOYash BEreTaTUBHOE) |
moysioBoe. Buael 0ecrmonoro  pasMHOXKEHUS: TMOYKOBAaHUE, CHOPYIISALHUSA,
(dbparMeHTaIus, KIOHUPOBAHUE.

[TonoBoe pasmuoxkenue. [TonoBsie KieTKH, Wi rameTel. Meros. Craauu Meiio3sa.

[ToBenenne xpomocoM B Meno3e. Kpoccunrosep. buonorndeckuii cmMbIica Meo3a




U TI0JIOBOTO ITpouecca. Melo3 1 €ro MeCTO B JKU3HEHHOM IIUKJIE OPTaHU3MOB.
[Ipen3aponpiieBoe paszButue. I'ameroreHe3 y >KMBOTHBIX. [l0J0BBIE JKene3bl.
OOpa3oBaHue W pa3BUTHE TMOJOBBIX KJeTOK. CrepMaToreHe3 M OOTEHE3.
Crpoenue moJiOBBIX KiIeTOK. OmIoJ0TBOpeHHE U SMOpPUOHANIBHOE pa3BUTHE
AKHUBOTHBIX. CIIOCOOBI OIIOIOTBOPEHUS: HAPYXKHOE, BHyTpeHHee. [lapTeHorenes.
WunuBunyanbHOEe pa3BUTHE OpraHu3MoB (oHTOrenes). Craauum 3MOpHOreHesa
KHMBOTHBIX (Ha mpumepe JsrymkH). JIpo6nenue. Tunsl apodnenus. OcobeHHOCTH
Ipo0JieHUsT MJIEKONMTAIOMIMX. 3apOAbILIEBble JHUCTKH (racTpysanus). 3akiaigka
OpraHOB M TKaHEH M3 3apOAbIIIEBBIX JMCTKOB. B3anMHOe BiMsHME 4YacTed
pa3BUBAIOLIErocs 3apoibllia (3MOpUOHANbHAs HMHAYKLHKSA). 3akjiaaka IJIaHa
CTPOEHUSI KHBOTHOTO KaK pe3yJIbTaTl HEPapXUYECKUX B3aUMOJACHUCTBUII TI'€HOB.
BnusiHue Ha SMOpHOHAIBHOE pa3BUTHE pa3IMYHBIX (DAKTOPOB OKpYIKaroleH
cpensl.

Poct u pa3zBurtue xuBoTHbIX. [TocTamMOpronanbHblil nepuosa. Ilpsimoe u Henpsmoe
pazButue. PazButne ¢ meramopdo3oM y OECMO3BOHOYHBIX M IMO3BOHOYHBIX
KUBOTHBIX. bHOJOrM4eckoe 3HAUEHUE NPSIMOrO MU HENPSMOrO Ppa3BUTHS, HX
pacnpocTpaHeHue B npupoge. Tumbl pocra XUBOTHbIX. (DakTOpsl perymsuuu
pocTta JKMBOTHBIX M denoBeka. CTaiuu NOCTAIMOPUMOHAIBHOTO pa3BUTUS Y
KUBOTHBIX U 4esioBeKa. [lepuoibl oHTOreHe3a yeaoBeKa.

Pasmuoxxenue wu pasButue pacrenuii. ['ametodutr m cmnopodur. Meitio3 B
KU3HEHHOM TMKJIe pacreHud. (OOpa3oBaHuMe CIop B IIpolecce Meiosa.
I'amerorenes y pacrenuil. OIUIOZOTBOpEHHWE U PA3BUTUE PACTUTEIBHBIX
OpraHu3MoB. /[BoiiHOe OIUIOI0TBOPEHKE Y IIBETKOBBIX pacTeHuil. OOpazoBaHue U

Pa3sBUTHEC CEMCHHU. MexaHu3MbI peryjiauu OHTOI'CHE3a Y paCTeHI/Iﬁ N )XUBOTHBIX

3.2

Ucropust craHOBieHHS W pa3BUTUS TEHETUKHM Kak Haykd. (OCHOBHBbIE
TEHETUYECKHUE TOHATHS U CHUMBOJIBL. ['OMOJOTMYHBIE XPOMOCOMBI, AJIJIEIbHbBIE
TEHbl, AJTCPHATUBHBIC IPU3HAKH, JOMUHAHTHBIM M PEUECCUBHBIA NPU3HAK,
TOMO3UTOTa, TETePO3UroTa, YHUCTas JUHHS, THOPHUABI, TEHOTUN, (HEHOTHIL.
OcCHOBHBIE ~ METOJbl  TE€HETUKH: THUOPHUIOIOTHYECKUN,  ITUTOJIOTHUECKUH,

MOJIEKYJIIPHO-T€HETHYECKUI
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Monorubpuanoe ckpemupanue. [lepsbiit 3akoH MeHens — 3akoH enHo00pa3us
ruOpuoB mnepBoro mokosieHus. IlpaBuno nomuHupoBanus. Brtopoil 3akoH
MeHngens — 3akOH paclIeIyieHuss MNpu3HAKoB. LluTonormueckne OCHOBBI
MOHOTHOPUAHOTO CKpelnBaHus. [ umores3a 4MCTOTH ramer.

AHanmuzupyroniee ckpemuBaHue. IIpomMexyTOuHBIM XapakTep HacledOBaHMUS.
Pacmennenne npu3HakoB pY HEMTOJIHOM JTOMUHUPOBAHHH.

JurnbpunHoe ckpemyBanue. Tpetuil 3akoH MeHJenss — 3aKOH HEe3aBHCHUMOI'O

HacCJICcJO0BaHUA ITPU3HAKOB. ]_II/ITOJ'IOFI/I‘{CCKI/IC OCHOBBI JAUTU 6pI/II[HOTO




CKpEIIIMBaHHUS.

CueruienHoe HacienoBanue mnpusHakoB. Pabotst T. Moprana. CueruieHHoe
HacJeJ0BaHUE TI'E€HOB, HAPYIICHUE CILEIUICHUS MEXIy TIeHamMu. XpOMOCOMHas
TEOopHs HACJIEACTBEHHOCTH.

I'eneruka mosia. XpOMOCOMHBIM MEXaHU3M OIpeNeSeHHus 1ojia. AyTOCOMBbI U
IIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHblii U T€TEpPOraMeTHhIM MoJ. I'eHeTnyeckas
CTPYKTypa IOJIOBBIX XpoMmMocoM. HacnenoBanue mNpu3HAKOB, CLEIUICHHBIX C
ITOJIOM.

I'enoTun kak uenoctHas cucrtema. [lneiloTponusi — MHOXKECTBEHHOE JEHUCTBUE
reda. MHOXECTBEHHBIM ajjIenu3M. BzanmMoaelcTBHE HEaJUICIbHBIX TI'€HOB.

KommemenrapHocts. Onuctas. [lonumepus
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BsaumopeiicTBre reHoTUNA U cpefibl Ipu popMUpoBaHUU GeHotuna. Mi3amMmeHunBocTh
npu3HakoB. KauecTBeHHbIE M KOJUYECTBEHHBIC MPH3HAKK. BUABI M3MEHUMBOCTH:
HEHACJIEACTBEHHAs U HACJIEICTBEHHAS.

MomudukanmonHas  u3MeHUuMBocTb.  Pomb  cpempl B (opMHPOBaHHUU
MoUKAMOHHON H3MeHYnBOCTH. Hopma peakiiuy npusHaka. BapranmoHHbli psij
u BapuanmonHas kpuBas (B. HWoranncen). CpoiictBa MOAM(PHUKAIIMOHHON
W3MEHYHUBOCTH.

I'enotunuyeckas n3MeHUUBOCTh. CBOMCTBA FT€HOTUITMYECKON M3MEHYUBOCTU. Bubl
TeHOTUIMYECKON N3MEHUNBOCTH: KOMOMHATHBHAS, MyTaI[MOHHASL.

KomOunatuBHass W3MEHYMBOCT. Mei03 ¥ TOJIOBOWM TIPOLIECC — OCHOBA
KOMOWHATUBHON M3MEHYHBOCTH. POJTb KOMOMHATHBHOW M3MEHYMBOCTH B CO3/IaHUH
TeHETUYECKOr0 Pa3HOo00pa3us B Mpeenax OAHOro BU/aA.

MyTanmoHHasi U3MEHYMBOCTb. BUIbl MyTalnii: reHHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrioHTaHHBIE W WMHIYUMPOBAaHHBIC MYyTalMW. SepHBIE W IUTOIUIA3MaTHYECKUE
MyTaiuu. COMaTHYECKUE U MOJIOBBIE MyTaliu. [[puurHbI BOSHUKHOBEHUS MYy TaIlHiA.
Mytarenbl M HMX BIMSHME HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAal[HIOHHOTO
npouecca. 3aKOH TOMOJIOTHYECKUX PSIIOB B HAacleACTBeHHOW n3MenunBoctu (H.H.

Bagsusos). Buesiiepaast ”3MEHUMBOCTh U HACJIEACTBEHHOCTh

3.5

Kapuotun wuenoseka. MexayHaponHas MporpaMMa HCCIEIOBAaHUSA TIe€HOMaA
yernoBeka. MeToabl  HM3y4YEHUsT TEHETUKU  YEeJOBEKAa: TIE€HEAJOTMYeCKui,
OJM3HEILIOBEIN, IUTOTCHETUYCCKU, MONYJISIHUOHHO-CTATUCTUYECKHA,
MOJIEKYJIIPHO-T€HETHYECKHIA. CoBpeMeHHOE onpeaeseHue TCHOTHIIA:
IOJJHOT€HOMHOE CEKBEHUPOBAHMUE, TEHOTUIIMPOBAHUE, B TOM UYHUCIIE C IOMOIIBIO
[MIP-anamu3a. HacnencrBeHHble  3a0ojeBaHMS  4ejoBeKa. | e€HHbIE U
XPOMOCOMHBIE 0011e3HU YEJI0BEKa. bonesnn c HACJIeICTBEHHOMN
MIPEIPACTIOI0KEHHOCThI0. 3HAYCHHE MEAWIIMHCKOW TeHETHUKU B MPEIOTBPAIICHUN

1 JICUCHHH I'eHEeTUYCSCKHX 3a00eBanuii yeoBeka. CTBOJIOBBIE KIETKU




3.6

JlomecTukanus u cenekuus. 3apoxkACHUE CEJIEKIMK U ToMecTukauuu. Yyenue H.M.
BaBuioBa o 1eHTpax MPOUCXOKACHUS W MHOTO000pa3us KYJIbTYPHBIX PACTCHUIA.
Ponb ceneximu B coO3aHUK COPTOB PAaCTEHU U TOPOJT KUBOTHBIX. COpT, Mopoja,
TaMM. 3aKOH TOMOJIOTMYECKHMX PSJIOB B HACIEICTBEHHOW u3MeHunBoctd H.U.
BaguoBa, ero 3HaueHue Jj1st CEIEKIMOHHON pabOThI.

Metoapl  ceneKIMOHHOW paboThl. VICKyCCTBEHHBIM OTOOp: MAacCOBBIA H
WHJIUBUyaJbHbIN. Oransl KOMOMHAIIMOHHOMN CCJICKIIMH. UcnrpiTanue
Mpou3BoaUTENed MO MOTOMCTBY. OTOOp O TE€HOTHUIy C MOMOUIBIO OICHKHU
(dbeHoTHIa TOTOMCTBA M OTOOP 10 TeHOTHUITY C romolsio aHanuza JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METO/[ CEJICKITMOHHOM paboThl. PanannoHHbIH 1
XUMHYECKH MyTareHe3 Kak WCTOYHHK MYyTaluid y KyJIbTYpHBIX (Gopm
opranu3moB. Mcronb3oBaHWE€ TEHOMHOI'O  PEIAKTUPOBAHUS M METOJOB
pexombunanTHeix JIHK nms momyyeHus ucxoIHOTo Matepuana Jjisi CEIeKIIHH.
[lonyuenne mnomumuounoB. BHyTpuBmuoBas rulOpuauzaiys. bim3kopoacTBeHHOE
CKpelIMBaHue, Wid HHOpumuHT. HepoJacTBeHHOE CKpelvBaHue, WM ayTOPWIWHT.
I'erepo3uc u ero npuumsbl. Mcnonb3oBaHue rereposuca B cenekimu. OtnanéHHas
rubpumzanmst. [IpeomoneHue Oecruiouiss MeXBUIOBBIX THOPUAOB. JlocTikeHus

CEJICKLIMU PACTEHUI U KUBOTHBIX

3.7

OOBEKTBI, UCHOIb3YEMbIE B OMOTEXHOJIOTMH, — KIIE€TOYHbIE U TKaHEBbIE KYJIBTYPBI,
MHUKPOOPIaHU3MBbl, HUX  XapaKTepUCTHKA. TpajulMOHHAs  OMOTEXHOJIOTHSL:
xJiebonieueHne,  MOJlyYeHHUE  KUCIOMOJIOYHBIX  INPOJYKTOB,  BUHOJEIHE.
Muxkpobuonornyeckuii  cuHTe3. OOBEKTHI MHUKPOOHOJOTUYECKUX TEXHOJIOTH.
IIpousBoacTBo  Oenka, aMMHOKHMCIOT M BUTaMHHOB.  MckyccTBeHHOE
OIJIOJOTBOPEHHE. PEKOHCTPYKLMS SIMLIEKIETOK W KJIOHMPOBAHHWE JKUBOTHBIX.
Mertoa TpaHCIUIaHTaLUU SAEP KIIETOK.

XpoMOCOMHass M Te€HHas WHXKEHepus. VICKyCCTBEHHBIM CHHTE3 Te€Ha |
KoHCcTpyupoBanue pexkomMOuHaHTHeIX JIHK. JlocTmkeHus ©  mepcreKTUBBI
XpOMOCOMHOW M TeHHOM WH)XeHepuu. MeaunuHckue OUOTEXHOJIOTHH.

Hcnonp30BaHe CTBOJIOBBIX KIETOK

Cucrema u MHOFOO6pa3I/Ie OpTraHHU4Y€CKOro Mmupa

4.1

buonormueckoe pazHooOpasue OpraHU3MOB. CoBpemMeHHast cHcTEMa
oprannyeckoro Mupa. llpuHnunel knaccuukanuu opraHu3MoB. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

OCOOCHHOCTH CTPOEHUS W JKU3HEACSITEIPHOCTH OJIHOKJIETOYHBIX OPTaHHW3MOB.
bakrepuu, apxeu, oqHOKIETOYHBIE TPUOBI, OJHOKJIETOYHBIE BOJOPOCIH, IPYTHE
npotuctsl. KonoHualibHbIEe OpraHu3Mbl. JIBUkeHNE OAHOKIETOYHBIX OPraHU3MOB:
amMEOouIHOE, KTYTHKOBOE, PECHIUYHOE. 3alllUTa Y OJHOKJIETOUYHBIX OPraHU3MOB.

PaSHpa)KI/IMOCTI) Y OOHOKJICTOYHBIX OPTraHU3MOB. Takcucer




4.2

MHoOrokJjieTouHbIe pacTeHUs. B3auMOCBs3b YaCTE MHOTOKJIETOYHOT'O OpraHu3Ma.
Tkanu, opraibl ¥ CUCTEMbl OPraHOB MHOTOKJIETOYHOIro opranusma. OpraHuszm
Kak enuHoe uenoe. Tkanum pacteHuid. Tumbl pacTUTENbHBIX  TKAaHEM:
oOpaszoBareiibHast, IOKPOBHAs, MPOBOAMAIIAs, OCHOBHAas, MEXaHHYECKas.

OcoOenHocTu CTpoeHUs, PyHKIUN U PaCIIOIOKEHUS TKaHEeH B OpraHax pacTeHUI

4.3

BereraruBHble U TeHEpaTUBHBIE OpraHbl pacTeHud. OYHKIUNA OPraHOB U CUCTEM
opranoB. Kapkac pacrenunil. /[BU>keHUE MHOTOKJIETOUYHBIX PACTEHHUN: TPOIIU3MBI U
Hactuu. IlornomeHue BOABI, YITIEKUCIOrO ra3a M MHUHEPAIBHBIX BEILECTB
pacrenusimu. Jlpixanue pacreHuil. Auddysus ra3oB yepe3 MOBEPXHOCTh KIETKU.
TpancnoptHele cucTeMbl pacTeHMil. Beiienenue y pacrenuid. 3ammra y
MHOTOKJIETOUHBbIX pacTteHuil. Kyrtukyna. CpeacTtBa macCMBHOM M XMMHYECKOH
3amuThl. DUTOHIUABIL.

PasgpaxxuMocTe M peryisnus y OpraHu3mMoB. Pasgpa)kmMocTe M peryisinus y

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

4.5

MHOrok/iIeTouHble  KMBOTHBIE.  B3anMOCBS3b  4acTe€il  MHOTIOKJIETOYHOTO
opranusma. TKaHI/I, Oopranbl U CUCTCMbI OpPraHOB MHOI'OKJICTOYHOI'O OpraHu3Ma.
Opranmusm kak eauHoe 1enoe. ['omeocrtas. TkaHu KUBOTHBIX U YeNlOBeKa. THITBI
KUBOTHBIX TKaHEH: SIUTEIUalbHas, COCIWHUTENIbHAs, MbIIICYHAS, HEpBHAs.
OcoOenHoctu cTpoeHHs, (yHKIMA U pacHoNOKEHUs TKaHeld B oOpraHax

JKHUBOTHBIX U YCJIOBCKA

4.6

Oprasbl ¥ CUCTEMBbI OPraHOB XUBOTHBIX. DYHKIIUM OPraHOB M CHCTEM OpPIraHOB.
Omnopa Tena opraHu3moB. CKeleTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. HapyxHbiii u BHyTpeHHHUH ckeneT. CTpOCHHE W THUIIBl COCIUHECHHS
KOCTEH.

JIBIDKEHHME MHOIOKJISTOYHBIX KHUBOTHBHIX. IluTanue JKUBOTHBIX. IluTaHume
MO3BOHOYHBIX JKUBOTHBIX. J[pIxaHue >kuBOTHBIX. KoxkHoe npixanue. JXKabepHoe u
JIEFOYHOE JbIXaHHUE.

JlpixaHve TO3BOHOYHBIX >KMBOTHBIX. OJBOJIOIMOHHOE YCJIOKHEHHE CTPOCHHS
JIETKMX II03BOHOYHBIX >KMBOTHBIX. JIbIXaTelbHasl CHUCTEMa 4YeaoBeKa. MexaHH3M
BEHTWJISAILIMM JIETKUX Yy NTUL M MJIEKONUTAKIIMX. TpaHCIOpPT BEIIECTB Yy
opranu3MoB. TpaHCIIOPT BEHIECTB y XMBOTHBIX. KpoBeHOCHas cucrema u e
opranbl.  KpoBeHOCHass  cucrema  TMO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpOBOOOpAIICHHs. DBOJNIOIMOHHBIE  YCIOKHEHUS CTPOEHUS KPOBEHOCHOM
CUCTEMBI IMO3BOHOYHBIX XMBOTHBIX. BblIeneHne y opraHu3MoB. Beinenenue y
KUBOTHBIX. COKpaTuTeNbHbIe Bakyoau. Opransl BeiaeneHusa. CBsI3b MOJOCTH Tea
C KPOBEHOCHOM W BBIIEIUTEIIBHON cucTeMamu. BpineneHne y MO3BOHOYHBIX
KUBOTHBIX. 3alIUTa Yy MHOTOKIETOYHBIX KHUBOTHBIX. [lOKpoBEI U HX

IIPpOU3BOJHBIC.




PaznpaxuMocTh U peryisius y opraHu3MoB. Pa3ipakuMocTs y 0JHOKJIETOYHBIX
opranu3moB. Takcuchbl. Pa3apakuMocTp U peryiasiiuss y MHOTIOKIETOYHBIX
pacteHuil. PocToBbIe BEMIECTBA U UX 3HAYEHHUE.

HepBHas cucrema u pedeKTopHas peryJisilus y MHOTOKJIETOYHBIX KHBOTHBIX.
HepBHas cucrtema u e€ otaesnsl. DBOMIOLMOHHOE YCI0KHEHUE CTPOECHUSI HEPBHOM
CUCTEMBI Y KUBOTHBIX.

PazpaboTka anropuTMoB u mporpamm uiss SPQPEKTHBHOH (PYyHKIMOHAIBHOM
aHHOTAllUW ~ TE€HOMOB,  TPAHCKPUIITOMOB, IPOTEOMOB, MeTab0JI0MOB

MHUKPOOPraHnu3mMoB, paCTCHHﬁ, JKHUBOTHBIX U YCJIIOBCKA

OpFaHI/I3M YCJIOBCKA U €T0 3JOPOBLEC

5.1

Opransl 1 CUCTEMBI OPTaHOB yesnoBeka. OTesbl TOJIOBHOTO MO3ra IM03BOHOUYHBIX
KHUBOTHBIX. Peduekc u peduiekropHas nyra. be3yciioBHbIE U yCIOBHBIC
peduexcel. I'ymopanbHast peryinsuuss M SHAOKPHHHAs CHCTEMa JKUBOTHBIX U
yesioBeKa. JKene3bl SHAIOKPUHHONM CUCTEMBI U MX TOPMOHBI. [[eficTBHE TOPMOHOB.
B3anMocCBs3p HEpPBHON M DHIOKPUHHOW cucTeM. [ mmoramamo-runodusapHas

cucrema. Peduekc u pedaexropnas ayra. besycioBHbIEC U YCIOBHBIE pedIeKChI

5.2

3amuTa opranu3Ma oT Oone3Heidl. UMMyHHas cuctema denoBeka. KieTouHslid 1
TYMOpaJbHBIA UMMYHHUTET. BpoXAEHHBIN, NpHOOPEeTEHHBIN crenupudecKuit
UMMYHHUTET. Teopusi KIOHAJIbHO-CEIEKTUBHOrOo umMmyHurera (I1.Dpaux,
®.M.bepuer, C.ToneraBa). BocnamurenbHble OTBETHl OpraHusmMoB. Poib

BpO)KI[éHHOl"O HMMYHUTECTA B pa3BUTUU CUCTCMHBIX 3a00/1€BaHUH
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KpoBeHnocHast cucrema u e€ opransl. Cepale, KpOBEHOCHBIE COCYAbl U KpPOBb.

Kpyru kpoBoobparienus. Pabora cepaia u e€ perynsnus
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Z[LIX@.HI/IG YCJIOBCKaA. J_—[I/I(I)(I)}BI/ISI ra3oB 4CPE3 NMOBCPXHOCTH KIICTKH. I[BIXaTCJ'ILHaH
CUCTEMa  4YCJIOBCKA. ,HblxaTeJ'H)Haﬂ IMOBCPXHOCTD. PGFyHSIHI/ISI JBIXaHWA.

JlpixaTeabHbIe 00BEMBI

5.5

HI/IH_[eBapI/ITeJ'ILHaH CHUCTCMa YCJIOBCKaA. OTI[GJ'ILI MMUIICBAPUTCIIBHOI'O TpaKTa.
HI/IHIGBapI/ITCJ'IBHBIG KCEJIC3bI. BHYTpI/IHOJ'IOCTHOG n BHYTPUKJICTOYHOC

MUIIEBAPEHUE

5.6

ITokpoBel M wux mnpousBoiaHble. Oprasbl BbiaeneHus. Ilouku. Crtpoenue u
¢byHKIMOHMpOBaHUE HepoHa. DUIbTpaIMs, ceKpels U 0OpaTHOEe BCachbIBaHHE

KaK MEXaHU3MBbI pabOoThl OpraHoB BblJesneHus. OOpa3oBaHue MOYH Y YellOBEKa

5.7

I[BI/I)KGHI/IC YyeJI0BEKa: MbIeuHas cucremMa. CKeICeTHEIC MBIIIIBI U HUX pa60Ta.

CTpOCHI/IC U TUIIBI COEIMHEHUS KOCTEH

Teopus sBomtonnu. Pazsutre xu3Hu Ha 3emMie

6.1

OpomtormonHas  Teopust Y. Jlapsuna. IIpenmochbuiku — BO3HUKHOBEHHS

napBuHu3Ma. JKu3Hp 1 Hay4dHas aedarenbHocTh Y. JlapBuHa.




JIBmokyuire cuiibl 3Botonuu BUaoB no Y. JlapBuHy (BbICOKasi MHTEHCUBHOCTh
pa3sMHOXKEHHSI OpPraHM3MOB, HACJEICTBEHHAas W3MEHYMBOCTh, Ooprba 3a
CYIIECTBOBAHHE, €CTECTBEHHBIH U HCKYCCTBEHHBIA 0TOOD).

Odopmnenne cunrernyeckor teopuu sBomtonuu (CTD). HeirpansHas teopus
sBosonii. CoBpeMeHHasl SBOJIIOIIMOHHAS OHOJIOTHs. 3HAYEHHE SBOJIIOLIMOHHOM

TeopuHu B GOPMUPOBAHUN €CTCCTBEHHO-HAYYHOU KapTUHBI MUPA

6.2

IMonmynsaums kak sjeMeHTapHass enuHuna 3Bositolud. COBpEMEHHBIE METO[bI
OLIEHKU TEHETUYECKOro pa3sHooOpa3ust M CTPYKTypbl nomymnsuuid. M3meHenue
reHooH/a TOIMYJISAIUN KaK 3JIEMEHTApHOE SBOJIIOLIMOHHOE SIBJICHHE. 3aKOH
reHerudeckoro pasHoBecus k. Xapau, B. BaiinOepra.

OneMeHTapHble (AKTOpPbl (IBMIKYIIME CHJIBI) 3BOJIOLUHM. MyTallMOHHBIN
nporecc. KomOunatuBHas wu3MeHuMBOCTh. /[lpeiidp reHoB — ciyuaiiHble
HEHANpaBJICHHbIE W3MEHEHHsS 4YacToT auienedl B momymsamusx. Oddexr
OCHOBATEJISA. Murpanuu. N3omsanns HOMYJISLIAN: reorpaduyeckast
(mpoctpaHCcTBeHHas ), OroJaoruveckas (penpoayKTUBHAS).

EcrectBenHblii oTOOp — HampaBistomMid  ¢axtop 3IBomoruu.  Dopmel
€CTECTBEHHOI0  0TOOpa:  JBWXKYIUMH, CTAOMJIM3UPYIOIIMN, pa3pbIBAIOLIUI
(mu3pynTuBHBI). [TomoBo# 0TOOP.

[IpucnocoOaeHHOCTh ~ OPraHU3MOB  KaK  pe3yjibTaT  MUKPOIBOJIIOLIUU.
Bo3HnukHOBeHHE — mpucrocoOIeHMH y  opraHu3moB.  ApomMopdo3bl U
uanoanantanuu. [IpuMeps! npucrnocobieHuii y opranu3MoB. OTHOCHTEIBHOCTD
MIPUCIIOCOOJICHHOCTH OPTaHU3MOB.

Bun, ero kpurepum u  CTpykTypa. BuaooOpa3oBaHue Kak —pe3ysbTaT
MUKposBoJtoiu. M3onmsanus — kirodeBoil dakrop BumooOpazoBanus. Ilytu u
CIIOCOOBI BH1000pa30BaHUS: AJIONATPUIECKOE (reorpaduueckoe),
CUMIIaTPUYECKOE  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (TOJUIIIIOUIU3AIIHS,
ruOpuau3anys). JnmurenbHOCTh HBOIIOIMOHHBIX POIIECCOB.

MexaHu3mbl GOPMHUPOBAHUS OHOJIOTHYECKOTO pa3HOOOpa3usl.

Ponp 3BontonMoHHON OMOIOTMU B Pa3pabOTKE HAyYHBIX METOJIOB COXpPaHEHUS
O6nopazHooOpazusi. MUKpPOIBOIIOIMS U KODBOJIOIMS TApa3uTOB U HMX XO35EB.
MexaHu3mbl HOpMUPOBAHHS YCTOMYUBOCTH K aHTUOMOTHKAM U CIIOCOOBI O0PbOBI

Cc HeH

6.3

Metoapl M3y4deHUsT MaKpOAIBOJIONUHU. [lal€OHTONIOrMYECKHE METOMIBI M3YyYCHHS
sBomonmu. [lepexonubie Gopmbl 1 PUIIOTEHETUYECKHE PSRl OPTaHU3MOB.
buoreorpaduyeckue Metoapl u3yueHus sBonrorun. CpaBHeHue (Gropsl U GayHbI
MaTepUKOB M OCTpOBOB. broreorpaduueckne odiaactu 3emin. Buasl-sHIeMuxku u
PEUKTHI.

3M6pI/IOJ'IOFI/ILICCKI/IC u CpaBHI/ITeJ'ILHO-MOp(I)OJ'IOl“I/I‘{CCKI/Ie MCTOAbI H3YYCHUSA




SBOJIOLUMHU. ['€HeTHYeCcKHe MeXaHU3Mbl 3BOJIIOLIMM OHTOIEHE3a W TMOSBIICHMS
9BOJIIOLIMOHHBIX ~ HOBLIECTB. |'OMOJIOTMYHBIE U  AHAJOTUYHBIE  OPraHbI.
PyaumeHntapHsle  opraHbl M araBU3Mbl.  MOJIEKYJISIPHO-T€HETHYECKHE,
OMOXMMHYECKHEe M  MaTeMaTU4YeCKWe  METOJIbl  U3YYEHHUS  DBOJIOLUU.
I'omonoruunsie reHbl. COBpEeMEHHbIE METOMBI MOCTPOCHUS (PUIOTeHEeTHUYEeCKUX
JIEPEBbHEB.

XPpOMOCOMHBIE MyTalluU U 3BOJIIOIMSI TEHOMOB.

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

AI[aHTI/IBHaH paauanus. HepaBHOMCpHOCTB TCMIIOB 3BOJIOIINH

6.4

Hayunple rumore3bl MNPOUCXOXKICHHS >KU3HHM Ha 3emisie. AOuorenes w
naHcnepmus. JloHay4dHble MPeICTaBICHUS O 3aPOKICHUH KU3HU (KPEALIIOHU3M).
['mnore3a MOCTOSTHHOTO CaMO3apOKACHHS KU3HU U €€ OMPOBEPIKEHUE ONBITAMHU
®. Pemu, JI. Cnamranumanm, JI. Tlactepa. IlpoucxoxkneHue XKU3HU U
acTpoOHOIIOTHS.

OcHoBHbBIE 3Tallbl HEOpraHMYecKod sBomtonuu. [lmaHetapHas (reomoruyeckas)
IBONIIOLIMSI. XHMHYecKash dBOJIONUA. AOHMOTeHHBI CHHTE3 OpraHMYeCcKHX
BemiectB u3 Heopranmdeckux. Omeir C. Mumiepa u I'. FOpu. OO6pa3zoBanue
nosnMepoB u3 MoHoMepoB. KoanepBatnas runore3a A.M. Onapuna, rumnoresa
nepBuuHoro OynboHa JIk. XonpgeitHa, reHeTwueckas rumote3a [. Mémnepa.
Pu6o3umsbl (T. Yek) u rumotesa «vupa PHK» VY. I'mnbGepra. @opmupoBanue
MeMOpaH U BO3HUKHOBEHHE MPOTOKJICTKH.

Uctopus 3emnu u meroabl e€ usyueHus. Vckomaemble OpraHUYecKHE OCTaTKH.
I'eoxpononorus u e€ Meroabl. OTHOcCUTENbHAs M AOCOJIOTHAS TE€OXPOHOJIOIHUS.
I'eoxpoHonornyueckas mmkasua: 0HbI, Ipbl, HEPUOBL, JTOXH.

Hauanensie 3Tansl oprannyeckoil 3posonuu. [losBieHne M 3BOTIONUS MEPBBIX
KJIETOK. OBOJIONMA MeTabonu3ma. BO3HMKHOBEHHE TEPBBIX IKOCUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOMIIIEHKHN KaK aHaJIor MEpBBIX Ha 3eMiie COOOIIECTB.
CrpomaTonutsl. [IpokapruoThl U 3yKapuOTBHI.

[Ipoucxoxaenue sykapuoT (CUMOHMOreHe3). DBOJIOLUUOHHOE MPOUCXOXKIECHUE
BUpYycoB. IlponcxokIeHue MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HUKHOBeHUE
OCHOBHBIX TPy MHOTOKJIETOUYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tamlbl 3BOJNIOUMU BBICHIMX pacTeHU. OcHOBHBIE apoMop(O3bI
pactenuii. Beixox pacrenmit Ha cynry. [losiBneHme CHOpOBBIX pacTeHUN U
3aBoeBaHne uMH cymH. CemeHHble pacTeHUs. lIpoucxokIeHue IBETKOBBIX
pacTeHui.

OcHOBHbBIE 3Tallbl SBOJIONUHM JKUBOTHOrO Mupa. OcHOBHbIE apoMop(ho3bl
XKUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIIEHHE COBPEMEHHBIX
tunos. [lepBeie XOproBbIe KUBOTHBIE. JKU3HB B BOJE. DBOIIOLUS TO3BOHOYHBIX.

ITpoucxoxaenne am¢pubuii u pentuiuil. [IporcxoxaeHne MIEKONUTAONUX U




ntui. [lpuanun xmrodeBoro apomopdosa. OcBoeHHe O€CrO3BOHOYHBIMU U
MMO3BOHOYHBIMH JKUBOTHBIMU CYIIIH.

Pa3BuTHe xu3HM Ha 3eMiie 10 ApaM U IepHoaM: apXei, MpoTepo30i, NaIeo30u,
Me30301, KaiHO30H. OOmas XapakKTepUCTHKAa KIUMaTa H TEOJOTHYECKUX
nporieccoB. [losiBieHNE U pacIBET XapaKTEPHBIX OPraHU3MOB. YTIIe00pa3oBaHUE:
€r0 YCJIOBHSI U BIUSHUE HA Ta30BBIA COCTAB aTMOC(EPHI.

MaccoBble BBIMUpAHUS — HKOJOTMYECKHUE KPU3UCHI mponuioro. IlpuyuHbl u
CJIEJICTBHSI MacCOBBIX BbIMUpaHHi. COBpPEMEHHBIH SKOJOTUYECKHH KPHU3HC, €T0

0CO0EHHOCTH

6.5

Pasnenst m 3agmaunm  aHTtpomnosorud. Metonsl anTponosiorud. CraHOBIIEHUE
MPEACTABICHUH O MPOUCXOXKACHUH UyeoBeKa. COBPEMEHHbBIE HAyUHbIE TEOPUH.
CxoAcTBO 4yenmoBeKa C KUBOTHbIMU. CHCTEMaTHYECKOE IOJIOKEHHE YEJIOBEKa.
CBuzerenbcTBa  CXOJACTBA  YEJIOBEKA C  JKUBOTHBIMHM:  CPaBHUTENIBHO-
MOP(OJIOTHYECKHE, AMOPHUOIIOTHYECKHE, ($U3HO0TIOT0-OMOXUMUYECKHE,
noBegeH4Yeckrue. OTanyms 4eloBeKa OT KUBOTHBIX. [IpAMOX0KIeHNEe U KOMILIEKC
CBA3aHHBIX C HUM MPU3HAKOB. PazBuTHE rOJOBHOrO MO3ra U BTOPOIl CUTHAIBHOU
CUCTEMBI.

JBmwxkyme cuibl ((akTopbl) aHTPONOTreHe3a: OWOJIOTHYECKHE, COIHAaIbHEIC.
CooTHolieHrne OMOJIOTHYECKUX U COIUANBHBIX (DAKTOPOB B aHTPOIOTEHE3E.
OCHOBHBIE CTaANU aHTPOIIOre€HE3a. ABCTPATONUTEKHU — ABYHOTHE MIPEAKH JIFOIEH.
UYenoBek  yMmenblil, 1NepBble  H3TOTOBJICHUSA  opyAaud  Tpyxa. UYenosek
MPSMOXOJISAIINN M TIEPBBIM BBIXOA JoJed 3a mpenensl Adpuku. UYenosek
reiiaensoeprckuii — OOLIMI MpeoK HeaHAEPTATbCKOro 4YeJlOoBeKa U YeJOBEKa
pazymHOro. YenoBek HEaHAEPTANBCKUM KaK BUJ JIIOJEH XOJOAHOIO KiIUMaTa.
UYenoBek pa3yMHbIA COBPEMEHHOIO THIIA, JIEHHUCOBCKHUN 4YEIOBEK, OCBOEHHUE
KOHTHMHEHTOB 32 IpenenamMu AQpuki.

DOBOJIIOLIUS  COBPEMEHHOTO 4YeloBeKa. EcTecTBeHHBIH OTOOp B MHOMYJSALUAX
yenoBeka. MyTanMoHHbI nporiecc U noaumopdusm. [lomynsiunoHHbIE BOJHBI,
npeiid reHoB, Murpanusa U «3p(EeKT ocCHOBATENS» B MOMYJISAIUAX COBPEMEHHOTO
YEJI0BEKa.

Yenoseueckue pacel. Ilonstme o pace. bonpmme pacel: €BponeonaHas
(eBpasmiickasi), aBcTpallo-HerpouJHass  (dKBaTOpHUaibHasg), MOHIOJOUIHAS
(a3maTcko-aMepuKaHCKas). Bpemss M myTu pacceleHus 4eloBeKa I0 IUIaHEeTe.
EnuncTtBO  yenoBeueckux pac. HayunHas  HeECOCTOSTENBHOCTh — pacU3Ma.
[TpucnocoOaeHHOCTh YelloBeKa K pa3HbIM YCIOBUSAM OKPY)KAIOLIEH Cpesbl.
BnusHue reorpaguueckoit cpeasl U Jpeiia TeHOB Ha MOPQOJOTHUI0 U

(bu3HMO0IOTHIO YeToBeKa

OKOCHUCTEMBI U MMpUCynmue MM 3aKOHOMCPHOCTHU




7.1

Paszpnensl u 3anaun s3xosoruu. CBs3b HKOJIOTUU C IPYTUMH HAyKaMHU.
Meroast skonoruu. lloseBbie HaOMOACHHUS. ODKCIEPUMEHTBHI B IKOJIOTHU:
npupojHble U JabopaTopHble. MoOAETUpOBaHHE B HKOJOTUU. MOHUTOPUHT

OKPY’KAIOIIECH CPeIbl: TOKAIbHBIN, pETHOHAIBHBIN U TJI00ATBHBIN

7.2

Okonorndyeckue (GakTopsl U 3aKOHOMEpHOCTH uX JeiictBus. Kiaccudukanms
9KOJIOTHYECKUX  (PaKTOpoB: albmoTHYecKHe, OWOTUYECKHE, aAHTPOIIOTCHHEIE.
OOue 3aKOHOMEPHOCTH JIEHCTBMsI 3KOJOrndeckux ¢akropos. IIpasuio
muanmyma (K. npenrens, FO. JIubux). TonepaHTHOCTb. DBpUOMOHTHBIE W
CTEeHOOMOHTHBIE OPTaHU3MBI.

Abnornueckue akropbl. CBeT Kak sKomoruueckuii (axrop. [eiicTBue pa3zHbix
YYacCTKOB COJIHEYHOI'O CIIEKTpa Ha OpraHu3Mbl. OKOJIOTMYECKHE TIPYIIIbI
pacTeHUil M KMBOTHBIX 110 OTHOUIEHHIO K cBeTy. CurHajabHas pojib CBeTa.
DoTOonEepruOAU3M.

Temnepatypa kak »3kojorumdeckuil ¢akrop. /JlelictBue Temmeparypbl Ha
opranu3Mmsl. [lolkuaoTepMHBIE M1 TOMOMOTEpPMHBIE OPraHU3MBbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OpPraHU3MBbI.

Bnaxxnocte kak akojormdeckuit  ¢axrtop. [Ipucnocobnmenuss pacreHMH K
noJIepKaHuio BoxHoro Oamanca. Kiaccudukaiusi pacTeHWid 1O OTHOIICHUIO K
BoJie. [Ipucnocobaenns )KUBOTHBIX K M3MEHEHHIO BOJTHOTO PEKUMA.

Cpenpl oOuTaHMS OpPraHM3MOB: BOJHAs, HA3E€MHO-BO3/YILIHAs, I1OYBEHHas,
rmyOMHHAss  MOJNNMOYBEHHAs, BHYTpPHOpraHW3MeHHas. (DU3NKO-XUMHUYECKUE
0COOEHHOCTH Ccpei OOWTaHus OpraHu3MoB. lIpucmocoOIIeHHS OpPraHuU3MOB K
KHM3HH B Pa3HBIX Cpeax.

buonoruyeckue putmbl. BHemHue u BHyTpeHHHE pUTMbL. CyTOYHbBIE M TOJJUYHBIE
putMbl. [IprcrocoOIeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM YCIIOBHMA
KHU3HH.

XKuznennsie popmbl opranuzMoB. [lonsrue o >xuzHeHHOM (opme. JKU3HEHHBIE
(GopMBl pacTeHMi: JepeBbs, KyCTapHUKU, KyCTapHUYKH, MHOTOJICTHHE TPaBBI,
OJHOJIETHUE TpaBbl. JKu3HEeHHBIE (POPMBI KUBOTHBIX: THIPOOHOHTHI, TEOOUOHTEI,
a’3poOnoHTHI. OCOOEHHOCTH CTPOEHMS U 00pa3a KU3HU.

buotnueckue QaxTopsl. Buabl OMOTHYECKMX B3aMMOJEHCTBHM: KOHKYpPEHIUS,
XMIHUYECTBO, cUMOKMO03 U ero (opmel. [lapazutusMm, xoomnepauus, MyTyaausMm,
KOMMEHCAJIN3M (KBapTUPaAHTCTBO, HaXJICOHUYECTBO). Hetpoduueckue
B3auMoJeiicTBus  (Tonuueckue, (Qopuueckue, (¢dadbpuyeckue). 3HaueHUE
OMOTMYECKMX B3aMMOJEHCTBHI JUIS CYIIECTBOBAaHUS OPraHU3MOB B cCpeje

oOutanus. [IpuHIIMI KOHKYPEHTHOTO UCKIIOYEHUS

7.3

OKOJIOTUYECKHE XApPaKTCPUCTHUKU TTOIMYJIAINH. HOHYJ'IHHI/U{ Kak Ouoyiormueckas

cucremMa. Posib HEOTHOPOJIHOCTH cpelibl, PU3NUECKUX OaphepoB U OCOOEHHOCTEH




OuosIoruu BUJOB B (POPMUPOBAHUM MPOCTPAHCTBEHHOW CTPYKTYPhl HOIYJISALMH.
OcHOBHbIE MOKa3aTeNM MOIMYJSIIMUA: YUCIEHHOCTb, IUIOTHOCTh, BO3pAacTHas M
[I0JIOBAsi CTPYKTypa, pOKIAEMOCTb, MPUPOCT, TEMII POCTa, CMEPTHOCTb,
MUTpaLU.

Okosorudeckass CTpykrypa nomyisanuu. OILleHKa YHCIEHHOCTH IOIYJISALUH.
JluHaMyKa nomyJisiMUA U €€ peryysinus. buoTH4ecKkuil IMOTEeHUral MOMyJISALHUN.
MonenupoBanue AUHAMHMKU — nomyisiquu. KpuBele pocTa  UHMCIEHHOCTH
nonyisauuu. Kpusble BbDKMBaHMs. Peryisius 4YUCIEHHOCTH HNOIYJISLMHU: POJb
(GakToOpoB, 3aBUCSIIUMX M HE 3aBUCAIIUX OT IUIOTHOCTH. OKOJIOTMYECKHE
cTpaTeruu BUJOB (r- u K-cTparerun).

[TonsiTne 00 oKojormueckod HuUme Buaa. MecrooOutanue. MHoOromepHas
Mozenb dKkonorndeckod Humm Jk.M. XatumHcoHa. Pasmepsl 3KOIOrMYeckoin
Huuy. [loTeHnnanpHas ¥ peaqn30BaHHas HULLIH.

Bun xak cucrema nonynsuuid. Apeaibl BUIOB. Buapl M uX KU3HEHHbIE
CTpaTeruu.  3aKOHOMEPHOCTH  MOBEAEHUS W MHUIpalMid  >KUBOTHBIX.

buonornueckue nHBa3zun JYKCPOAHBIX BUIOB

7.4

CooOmectBa opraHu3MoB. buoneno3 u ero crpykrypa. CBsizu Mexay
opraHu3mMamMu B OuoIleHO3e. JKOocHCcTeMa Kak OTkpbiTas cucrema (A.Jlx.
Tencnu). @yHKUMOHANBHBIE OJOKM OPraHU3MOB B 3KOCHCTEME: HPOAYLEHTHI,
KOHCYMEHTbI, peayueHTbl. Tpoduyeckue ypoBHu. Tpoduueckue memnu u ceTH.
Abuotnueckue 6y0ku 3kocucteM. ITouBbl M wibl B 3kocucreMax. Kpyrosopor
BELIECTB U INOTOK SHEPTUU B IKOCUCTEME.

OcHoBHBIE TOKa3aTeNM 3KOCHCTEMBI. buomacca M mpoaykuusa. DKOJIOTHYECKUE
MUPaMUIbI YUCell, OMOMACCHl U SHEPTHUH.

HanpaBneHHble 3aKkOHOMEpPHBIE CMEHBI COOOIIEeCTB — cyKueccuu. [lepBuunble u
BTOPUYHBIE CYKLECCMM M MX MPUYUHBL. AHTpPONOIeHHbIE BO3JCHCTBUA Ha
cykueccuu. KnnmakcHoe coobmiectBo. buopasnoobpasue 1 mosiHota KpyroBopora
BEILIECTB — OCHOBA YCTOHUMBOCTH COOOIIIECTB.

[Ipupoanbie 3KocHUCTEMBI. AHTPONOTE€HHBIE 3KOCHUCTEMBI. ATPOIKOCHCTEMA.
ArporneHos. Paznnuns Mexxay aHTpONOT€HHBIMU U IPUPOJHBIMUA SKOCUCTEMaMHU.
VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. I'oposckas diopa u
¢dayna. CuHaHTponM3aLus ropoJIckoi (ayHsl. buonorndeckoe n xo3siicTBeHHOE
3HaYEHHUE arpod’KOCHCTEM M ypOO3KocHcTEM. 3aKOHOMEPHOCTH (OPMHUPOBAHUS
OCHOBHBIX B3aMMOJIEHCTBUI OPraHU3MOB B SKOCHCTEMAX.

IlepeHoc 3HEprUM U BEIIECTB MEXKAY CMEXKHBIMU IKOCHCTEMaMU. Y CTOMYMBOCTh
OpraHM3MOB, TMONYJSAIUNA M DSKOCHCTEM B YCIOBUSX €CTECTBEHHBIX U

AHTPONOT€HHBIX BO3/ICUCTBUI

7.5

buochepa — oOmemnnanerapHas o6onodyka 3eMiM, TA€ CYIIECTBYET WU




cymecTtBoBasia ku3Hb. YdeHue B.M. Bepnaackoro o Owmochepe. ObGmactu
6uocdeps u e€ coctas. KuBoe BeriecTBo 6nochepsl U ero pyHKIUH.
3aKOHOMEPHOCTH cCyIecTBoBaHUSl Ouocdeprl. OcobeHHOCTH OMocheps Kak
rnobanbHOM  9KocucTeMbl.  J[MHamMu4eckoe — paBHOBecue B Omocdepe.
KpyroBopoTsl BemecTB M OuoreoXxumuyeckue LHUKIBI (yriiepona, as3ora).
PurmuunOCTS siBNCHMIT B Onocdepe.

3oHanpHOCTH Ouochepbl. [TonsTHe 0 6nmome. OCHOBHBIE OMOMBI CYIIH: TYHIPA,
XBOIHBIE Jleca, CMEIIAHHbIE M IIMPOKOJIHMCTBEHHBIC Jieca, CTENH, CaBaHHHBI,
MYCTBIHM, TPONMYECKHE Jieca, BBICOKOTOphbs. KimMaT, pacTUTENbHBIN U
KUBOTHBIA MHp OMOMOB CYIIIH.

Crpykrypa u (QYHKIUS KHBBIX CHCTEM, OIICHKAa MX PECYpCHOTO MOTCHIMANA M

onocdepHbIX QyHKINN

7.6

DKOJIOTHYECKUE KPU3HCH U WX MpUYUHBL. Bo3nelicTBue uenoBeka Ha Ouocdepy.
3arpsi3sHeHuEe BO3IYIIHOU cpeabl. OxpaHa Bo3ayxa. 3arpsi3HEHUE BOJAHOW CPEJIbl.
Oxpana BoAHBIX pecypcoB. Pa3pymienne mouBsl. OXpaHa MOYBEHHBIX PECYpPCOB.
W3menenue knumara.

AHTpPOIIOr€HHOE BO3JICHCTBUE HA PACTUTEIbHBIM U JKUBOTHBIA Mup. OxpaHa
PacTUTEIBLHOIO U KUBOTHOrO Mupa. OCHOBHBIE NMPHUHIMIIBI OXPaHbl HPUPOJIBI.
Kpacupie kuuru. Ocobo oxpansiemble mpuponnbie Ttepputopun (OOIIT).
Boranudeckue cazpl ¥ 300J0THYECKHE TAPKU.

OcCHOBHbIE TPHUHLMIIBI YCTOMYMBOIO pa3BUTHUS YEJIOBEUECTBA U IPHUPOJBI.
PannonanpHoe  mpUpPOIONOIB30BAHUE U COXpPaHEHHE  OMOJIOIMYECKOIo

paszHooOpa3us 3eMiau
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