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HOACHUTEJBHAS 3AIINCKA

[Iporpamma mo yueOHOMYy mipeamery "buonorus" (manee - Owomorus) Ha
ypOBHE cpenHero oOuiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpernojaBaHusi ydeOHoro mnpenmera «buosjorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

YueOuslii npeamer «buonorus» yray6nénnoro yposHs usydenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeAMeTHOU obnactu «EcTtecTBeHHO-
HayudHble ipeaMeTh». CornacHo nonoxeHusM GI'OC COO npodunsHbie yueOHbIE
NpeaAMeThl, H3ydyaeMble Ha YIIyOJIEHHOM ypOBHE, SBISIOTCS  CIOCOOOM
nuddepenupann  oOy4eHUsT Ha YpOBHE CpeaHero oOiiero oOpa3oBaHus U
MPU3BAaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXJIYy OCHOBHBIM OOIIMUM, CpPEeAHUM
o01mM, cpeHUM MpodheCcCHOHANTBHBIM U BBICIIUM O0Opa3oBaHueM. B To ke BpeMs
KOKIBIM M3 JTHX Y4eOHBIX MPEAMETOB JOJDKEH OBITh OpPHUEHTUPOBAH Ha
MPUOPUTETHOE PEIICHHE O00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/lay, CBS3aHHBIX C HpodopueHTanuern oOydaroumxcsi U CTHUMYJHUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTM HAy4YHOI'O 3HAHUA, CBSA3aHHOTO ¢ OHMOJOTrHEH,
MEJIULIMHOM, KOJIOTUEH, TICUXOJIOTUEN, CTIOPTOM HJIM BOEHHBIM JEJIOM.

[Iporpamma no yueOHoMy nipeameTy "buonorus” 1aét npeactaBieHue o 1eIu
W 3aJa4ax U3ydeHus ydeOHoro mpeameta «buonorus» Ha yriyO0i€HHOM YpOBHE,
omnpenenser o0s3aTeabHOe (MHBAPUAHTHOE) TMPEIMETHOE COJepkKaHUE, €ro
CTPYKTYpHUpPOBAaHME IO pa3feinaM ¢ TeMaMm, paclpelesieHue I0 KiaccaMm,
PEKOMEHyeT TMOCIeAOBATeIbHOCTh M3YUYEHUsS Y4YEOHOro marepuana ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tpoliecca,
BO3PACTHBIX 0COOEHHOCTEN oOyyaromuxcs. B mporpaMmme o 6uoyioruy peain3oBaH
MPUHIUI PEEMCTBEHHOCTH C M3y4EHHEM OMOJIOTMU HAa YPOBHE OCHOBHOT'O OOLIETr0
oOpa3zoBaHus, Oyarojaps dYemMy [MpPOCMATPUBACTCS  HAMPABJICHHOCTh  Ha
MOCJIEyIONIee pa3BUTHE OWOJOTHYECKUX 3HAHWM, OpPUEHTHPOBAHHBIX Ha
(dbopMHpOBaHHE  €CTECTBEHHO-HAYYHOI'O  MHUPOBO33PEHUS,  IKOJOTMYECKOrO
MBIILJIEHHUS, IPEJCTABICHUH O 310pOBOM 00pa3e )KM3HHU, Ha BOCIIUTaHUE OEPEKHOTO
OTHOIIICHHS K OKpY>Karolleld mMpupoaHoil cpeae. B mporpaMmMe mo OMOJIOTMU TakXKe
MOKa3aHbl BO3MOXKHOCTH yueOHOro mpeamera «buonorus» B peanmuszanuu
tpeboBannii ®I'OC COO K TUTAHUPYEMBIM JTHYHOCTHBIM, METANpPEIMETHBIM U
MpEeAMETHBIM pe3yJibTaTaM 00y4eHHs U B JOPMUPOBAHUU OCHOBHBIX BUIOB y4€OHO-
MO3HABATENIbHON JICSITEIbHOCTH OOYYarolIMXcsl IO OCBOCHHIO COJIEpPKaHUS
OMOJIOrMYecKOro 00pa3oBaHMs Ha YPOBHE CPEAHETO 001ero o0pa3oBaHMUsL.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEero o0mero oopasoBaHUs
3aBepiaeT OMOJIOrHIecKoe 00pa30BaHKE B IIKOJIC 1 OPUEHTUPOBAH HA PACIIIUPEHUE
U yriiyOsieHue 3HaHU 00y4aroIuxcs 0 )KUBOM MPUPOJIe, OCHOBAX MOJIEKYISIPHOU U



KJIETOYHOW OMOJOTHH, YMOPUOJIOTUN M OMOJIOTUU PA3BUTHA, T€HETUKHU, CENEKIINH,
OMOTEXHOJIOTHH, IBOJIFOLIMOHHOTO YUEHUS U SKOJIOTHH.

N3yuenue ydeOHoro mnpeamera «buosiorus» Ha yINIyOJIEHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIUXCSA K TMOCIEAYIOIIEMY IOJIYYEHHUIO
Ouonornyeckoro  o0Opa3oBaHMsl B By3aXx W OpraHu3alusxX  CPEIHEro
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAEpKAHMS COCTABIISIET CUCTEMA
OMOJOTMYECKUX  3HAHUM, TMOJIYYEHHBIX NPH HU3YYEHUU  OOYyYarOIUMHUCS
COOTBETCTBYIOIIUX CHUCTEMAaTHYECKUX Pa3/eioB OMOJIOTMM HA YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUS TMOJy4aroT pa3BuTHe. Tak,
pacuIMpeHbl U YriayOJjeHbl OMOJOTHYECKHME 3HAHUSA O PACTCHUSX, >KHUBOTHBIX,
rpu0ax, OakTepHsiX, OpraHU3ME 4YeJOBEeKa, OOIIUX 3aKOHOMEPHOCTAX IKHU3HU,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOTMYECKUE CBEAEHUS TPUKIIAHOTO U MTOMCKOBOTO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI JUISl MOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpauus OUOJIOTUYECKUX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAHUSAMH, MOJYYEHHBIMU OOYYAIOIMMHUCS TPH H3YYECHHH
(bU3UKY, XUMUH, reorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmsl 1o y4yeOHOMy mnpeametry "buonorus" oTpaxaer
CUCTEMHO-YPOBHEBBI UM 3BOJIOLUMOHHBIN MOAXOABl K HW3YYEHHUIO OHOJIOTHUH.
CorylacHO UM, U3y4arOTCsl CBOKCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUUISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTaHU3ALMH, BOJIOLMH OPraHMYECKOro Mrupa Ha 3emiie,
COXpaHeHUs1 OMOJIOrMYecKOro paznooOpasus miuaneTsl. Tak, B 10 kinacce usyyarorcs
OCHOBBI MOJICKYJISIPHOW M KJICTOYHOM OHOJIOTHH, SMOPHOJIOTHH W OHOJIOTHH
pa3BUTHUS, TEHETUKU U CEJEKIUH, OMOTEXHOJOTUM U CHUHTETUYECKOW OMOJIOTHuH,
aKTyaJIM3UPYIOTCSl 3HaHMSI OOydYaromuxcsi Mo OOTaHUKE, 300JO0TMH, aHATOMUH,
¢dbusunoniorun yenoreka. B 11 kiacce u3ydaroTcsi I3BOJIOIIMOHHOE YUEHUE, OCHOBBI
HKOJIOTUH U YueHue o buocdepe.

VYuebnsiii npeamer «buonorus» mpu3zBaH  00€CNEUUTh  OCBOCHUE
00yJaroIuMHICs OMOJIOTUYECKUX TEOPUH U 3aKOHOB, HJIeH, IPUHIIUIIOB U MPaBUJI,
JIEKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUM O
CTPOEHUHU, MHOToo0pa3uM M OCOOCHHOCTSX KJIETKHU, OpraHu3Ma, IOy,
OMOLIEH03a, SKOCUCTEMbI, O BBLIAIOIIMXCS HAYUYHBIX JTOCTHUKEHUSX, COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOTrMYecKuX 3HaHWM. J{is
pa3BUTUSL M TOJACpXKaHUS HHTEpeca OO0y4arouMxcs K OHOJIOTUH Hapsay co
3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOI0 MaTepHalia B COJECPKAHUHU MPOrPAMMBbI
1Mo OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBJICHHS U PA3BUTHS
TOU WJIK MHOM 00J1aCTH OMOJIOTHH, BKJIAIOM OTEUECTBEHHBIX U 3apyOeKHBIX yUEHBIX
B pPEILlIEHUE BaXKHEUIINX OMOJIOTMYECKUX M SKOJOTHUYECKUX TPoOIIeM.

[lenb uzydenus: yueOHoro npenmMera «buonorus» Ha yriyOaéHHOM ypOBHE —
OBJIaJIcHHE  OOYy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJIbHOMN



OpraHW3allid JKUBBIX CHUCTEM pa3HOTO paHra © TNPUOOPETCHHE YMEHHM
WCITOJIB30BaTh OTH 3HaHUS B (JOPMHUPOBAHUM MHTEpPEca K OmpenenEéHHON 00IacTu
npo(hecCHOHANBPHON JESITENbHOCTH, CBSI3aHHOW C OWoOJoTHEH, WM K BBIOOPY
y4eOHOT0 3aBeICHUS 1JIs1 TPOJIOJKEHUS OMOJIOTMYECKOTr0 00pa30BaHMUs.

JocTikeHue 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yTIIyOJIEHHOM ypOBHE 00€CTIEUNBACTCS PEIICHUEM CIICTYIONINX 3a1a4:

OCBOCHHE OOYYAIONTUMUCS CHUCTEMbI OMOJOTUYECKUX 3HAHWUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIHIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiax, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KaPTUHY MHPA; O
CTPOEHUHU, MHOrooOpa3uu U OCOOCHHOCTSX OHOJIOTMYECKUX CHUCTEM (KJIETKa,
OpraHu3M, MOMYJISIUs, B, OMOreo1eH03, Ouocdepa); 0 BhIIAOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX UCCIIEOBAHUSIX B OMOJIOTUH;

O3HAKOMJICHHE OOYy4YaloIIMXCd C METOJaMH IIO3HAHMS >KUBOU MPHUPOIBI:
UCCJIEIOBATEILCKUMU  METOJJaMUd  OMOJIOTUYECKUX HayK (MOJEKYJISIpHOH U
KJIETOYHOUM OMOJIOTMH, SMOPUOJIOTUM U OUOJIOTUM PAa3BUTHS, TCHETUKU U CEIICKIIUU,
OMOTEXHOJOTMHM W CHHTETHYECKOM OHOJOTHM, TaJICOHTOJIOTHH, JKOJIOTHUH),
METOJJaMU CaMOCTOSITEIBHOTO TMPOBEICHUS OHOJIOTMYECKUX HCCIICIOBAHUN B
nabopatopun W B mOpupoae (HaOMIOJCHHE, U3MEPEHHE, OKCIIEPUMEHT,
MOJICJIUPOBAHUE);

OBJIaJIcHUE OOYYaIOIMMUCA YMEHHUSMHU: CAMOCTOSITEIbHO  HaXOJUTh,
aHaJM3UPOBAaTh M HCMOJb30BaTh OMOJIOTHYECKYI0 HH(GOPMAIIMIO; TO0JIb30BaAThCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CUMBOJIMKOMN; YCTaHABIMBATH CBS3b MEXIY
pa3BUTHEM OHOJIOTUM ¥ COIMAIBHO-DKOHOMHUYECKUMHU M  HKOJOTHYECKUMU
npo0jeMaMu 4YeOBEYECTBA; OILICHUBATh IOCIEACTBUS CBOCH NEATETLHOCTH 10
OTHOILICHUIO K OKpYXKalIleld NpUpOAHON cpeae, COOCTBEHHOMY 3/I0POBBIO U
3MI0POBBIO  OKPYXKAlOLIMX  JIIOJIe; OOOCHOBBIBATH W COONIOJATH  MEpbI
npodriiakTUKY WHGEKITMOHHBIX 3a00J€BaHUi, MpaBUiia OBEACHUS B MPUPOJIE U
oOecrieueHus: 6€30MacHOCTU COOCTBEHHOMN KM3HENEATETLHOCTH B YPE3BBIYANHBIX
CUTyallMsX TMPUPOJHOTO U TEXHOTEHHOIO  XapakTepa; XapaKTepHU30BaTh
COBPEMEHHBIC HayYHBIE OTKPBITHS B 00J1aCTH OUOJIOTHH;

pa3BUTHE y 00YUYAIOIIUXCS HHTEIUICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEHN B
MpOIIECCE€ 3HAKOMCTBA C BBLAAIOMIUMUCS OTKPBITHUSIMA U COBPEMEHHBIMU
WCCJICIOBAHUSIMU B OHWOJIOTMH, PEIIAEMbIMU €I TMPOOJIeMaMH, METOJ0JIOTHEN
OMOJIOTMYECKOTO UCCIICIOBAHMS, TIPOBEACHUS IKCTIEPUMEHTATIBLHBIX UCCIICI0BAHUM,
peleHusi OMOJOTUYECKUX 3aJad, MOJACIUPOBAHUS OHOJOTMYECKUX OOBEKTOB H
MPOIIECCOB;

BOCIIUTaHUE y 00YYaIOMUXCsl IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOJC B
IIEJIOM U K OTJICTLHBIM €€ 00bEeKTaM U SIBJICHUSIM; (OPMUPOBAHUE IKOJIOTUUECKOH,



T€HETUYECKON TPaMOTHOCTH, OOIIEH KyJIbTyphl IOBEICHHS B PUPO/IS; HHTETPAIIUN
€CTECTBEHHO-HAYYHbIX 3HAHUM;

npuoOpeTeHrue  OOy4YarOIIMMHUCS  KOMIIETEHTHOCTH B PallMOHAJIbHOM
IPUPOAOTIOIL30BaHUHU (COOTIOICHHE TIPABIII TIOBEICHUSI B IPUPO/IE, OXPAHbI BUJIOB,
KOCUCTEM, Ouocheprl), COXpaHEHHUHM COOCTBEHHOTO 3/I0POBbSI M  3J10POBbS
OKpyXaromux Joned  (cobmomeHuss wMep mnpodunmakTuku — 3a00JIeBaHUH,
oOecrnieueHrne O€30MaCHOCTH KHU3HEACSITETbHOCTH B UYPE3BBIYAMHBIX CHUTYaLUAX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJOTUYECKUX 3HAHUNM U YMEHUHN B TOBCEAHEBHOM JKU3HU;

CO37aHME  YCIOBMM  JUIsl  OCO3HAHHOTO  BBIOOpAa  OOYyYaIOIIUMHCS
VHIMBUTy AJIbHOU o0OpazoBaTeNbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
nocJeayouemMy npo(ecCHOHaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WH/IMBUTy AJIbHBIMU UHTEPECAaMH U MOTPEOHOCTSMU PETHOHA.

OO0111ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YE€HHE OUOJIOTMU Ha YTiIyOJIeHHOM
ypOBHE CpeaHero obiero oopazoBanusi, coctapisier 204 yaca: B 10 kimacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEZel0).

OT6op opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUCHHS] OMOJIOTUU
OCYIIECTBIISIETCSL ¢ YYETOM CHElU(pUKH €ro COJEp KaHWs U HaIMpaBIECHHOCTH Ha
OpOAODKEHHE OHOJIOTMYECKOTO 00pa30BaHUSl B OpraHM3alUsX CpPETHETO
po¢eCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUsI.

OO0s13aTeNbHBIM YCIIOBUEM NPU 00YUYEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTU4Yeckux padot. Takxke ydactue
OOy4Jaronuxcs B BBIMOJIHEHUH MPOEKTHBIX U Y4eOHO-MCCIIEI0BATENBCKUX PabdoT,
TEMAaTUKa KOTOPBIX OMPEAEIISIETCS YUUTENIEM Ha OCHOBE UMEIOIIUXCSl MaTEPUATIBHO-
TEXHUUYECKUX PECYPCOB U MECTHBIX ITPUPOJIHBIX YCIOBUM.



COJAEPKAHUE OBYUYEHUA
10 KITACC

CopnepkaHue HporpaMMbl, BBIICICHHOE KVYPCUBOM, HE BXOIUT B MPOBEPKY
rocyJapcTBeHHou utoroBoit arrecranuu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas OuoJsiorusi — KOMIUIeKCHasi Hayka. KpaTkas uctopusi pa3BUTHs
Owosiornu.  buonornueckue HaykKd M U3y4aeMble UMM IPOOJIEMBI.
OyHIaMEHTAIbHbIE, TPUKIAJHBIE KM TMOUCKOBBIE HAyYHBIE HCCIECIOBAaHUS B
OMOJIOTHH.

3HadeHune OMoOJOruu B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHHE OMOJIOTUU B
MMPAKTUYECKON JEATCIIBHOCTA 4YEJIOBEKA: MEIAUILIMHE, CEIbCKOM XO3SMCTBE,
MIPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JeMmoHcTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, V.
I'apseit, I'. Mennens, B. U. Bepuanckuit, 1. 11. I1aBnos, . 1. Meunukos, H. U.
Bagunos, H. B. Tumodees-Pecosckuii, JIxx. Yorcon, ®@. Kpuk, /I. K. benses.

Tabmuubl U cxembl: «CBs3b OMOJIOTMH C JIpYyruMu Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX H3y4Y€HHUE

KuBble cucTteMbl Kak NpeaMer u3zydeHus: Ouonoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTh W IEJIOCTHOCTb,
CIOXHOCTh M YIOPSAJOYEHHOCTb CTPYKTYpPbI, OTKPBITOCTh, CAMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTb, U3MEHYMBOCTD, POCT U Pa3BUTHE.

YpoBHU OpraHu3alld KUBBIX CHUCTEM: MOJICKYJISIPHBINA, KJICTOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIMH, MOMYJISILIMOHHO-BUI0BOM, AKOCUCTEMHBIN
(Ouoreouenotuueckuit), oOuochepusiii. Ilpoueccbl, Mpoucxonsdlue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOTO. JKWM3HB Kak (opMa CyIIecTBOBAHUS
Marepuu. Hayku, n3ydaromme ,’uBble CUCTEMbI HA PA3HBIX YPOBHSIX OPraHU3aLUU.

N3ydeHne XuUBBIX cucTeM. Meroasl Ouosiorudeckor Hayku. HaGmromeHue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alvs, MeTaaHanus. l[lonarue o 3aBUCUMON U
He3aBUCHUMOM TniepeMeHHOU. [InaHmpoBanue skcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas runote3a. [lonsite BBIOOPKH U €€ TOCTOBEPHOCTS.
Pa3bpoc B Ouosormueckux maHHBIX. OIEHKAa JOCTOBEPHOCTH TMOJYYCHHBIX
pe3ynbTatoB. [IpuumHBI HCKaXXEHUA PE3yJbTATOB JSKcrepuMeHTa. 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 )KUBOU TIPUPOIBD».

Oo6opynoBanue: 1abopaTopHOE 000PYI0BAHUE I IPOBEICHUS HAOIIOACHHUM,
U3MEPEHUN, DKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30BaHWE pPa3IUYHBIX METONOB MpH
W3YUYCHHUH JKUBBIX CHCTEMY.

Tema 3. BuoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAsI e€AUMHUIA KuBoro. Kcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. llIBanH,
M. Ilineitnen, P. BupxoB). OCHOBHBIC IOJOXKEHHUS COBPEMEHHON KJIETOUYHOM
TEOPUHU.

Metoapl  MOJIGKYJSIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHUS,
xpoMarorpadusi, 31eKTpodope3, METoI MEUYEHBIX aTOMOB, AU(PEepeHInaNbHOE
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢uxcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. Kongokanvnas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpanumn

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

Tabmuubl u cxembl: «CBETOBOM MHKPOCKOID), «DIEKTPOHHBIM MUKPOCKOID,
«Hcropus pa3BUTHSA METOLOB MUKPOCKOIIUI.

OOopynoBaHue: CBETOBOM MMKPOCKOIN, MHKpPOIpenaparbl pacTUTENbHbIX,
YKUBOTHBIX U OAKTEPUAIBHBIX KIETOK.

IIpakTuyeckas padora «UM3yueHue MeETONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, saexrpodopes, auddepeHmaIbHoe EeHTPUGYTUPOBAHUE,
[11IP)».

Tema 4. Xumuueckasi Opranu3anus KJICTKH

XUMHUYECKAN COCTaB KJIETKA. Makpo-, MUKpPO- U YJbTPAMHUKPOIJIECMEHTHI.
Boga u e€ poJib Kak paCTBOPUTEISA, PEareHTa, y4aCTUe B CTPYKTYPUPOBAHUU KIIETKH,
TEIUIOpEryaunu. MUHepanbHbIe BEIIECTBA KJIETKU, UX Ouojoruueckas posb. Posb
KaTUOHOB ¥ aHUOHOB B KIIETKE.

Opranuyeckne BelIEeCTBAa KIETKUA. buosormyeckue mnonumepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OenkoBoi Mosiekyibl. [lepBuunas
CTpyKTypa Oeika, HenTHaHas CBs3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAS
cTpyKkTyphl. Jlenatypamus. CpoiictBa OenkoB. Kiaccupukauus Oenkos.
buonornyeckue Qpynkuun 0enkoB. [Ipuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIUTOCAXaPUIAbl U TOJIHCAXAPUIBIL.
OO0mmifi TUTaH CTPOCHHUS W (PUBUKO-XUMUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornyeckue GpyHKIIMM yTII€BOIOB.

Jlununpl. M'mapodunbHO-THApOGOOHBIE CBOMCTBa. Kiaccubukaiys JTUIUIO0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1Me cBOWCTBa OMOJIOTHYECKIX MEMOpaH — TEKY4YeCTbh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

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

Crpoenue monekynbl AT®. Makpospruueckue cBsizu B Moltiekyine ATO.
buonornyeckue pynkunu AT®. BoccTtaHOBIEHHbIE IEPEHOCYUKU, UX (DYHKIIMH B
Kietke. /[pyeue nykneosuompugocpamuol (HTD). Cexenuponanue JJHK. Memoowsi
2eHOMUKU, MPAHCKPUNTMOMUKU, NPOMEOMUKU.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3UYECKUE HCCIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHON CTPYKTYpbl OuOMOJEKyd. Moodenuposarnue
CMPYKMypsl U QYHKYU OUOMONEKVI U UX KOMNIeKkco8. KomnbromepHulil ousaiin u
OpeanuyecKull CuHme3s OUOMOJIEKYI U UX HENPUPOOHBIX AHANO208.

JleMoHCTpauun

[Toptperst: JI. [Tonunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiun, O©.
Conrep, C. IIpy3unep.

Jnarpammel: «Pacnpenenenne XMMHYECKUX JJIEMEHTOB B HEXKUBOU ITPUPOIE,
«PacmpenieneHrie XuMHUYECKHUX 3JIEMEHTOB B dKUBOW MPUPOIE».

Tabmuel u cxembl: «lleproguueckass TabauIa XUMHUYECKUX DJIEMEHTOBY,
«CtpoeHue MOJIEKyJIbl BOIbD, «BemecTtBa B coctaBe OpraHu3MoB», «CTpoeHHE
MOJIEKYJIbI Oenkay, «CTpyKTypbl O€lIKOBOM MOJIEKYJbD, «CTpoeHHE MOJIEKYI
yriieBonoB», «CTpoeHHe MOJIeKyd JIMNUaAoBy», «HyKIenHOBbIE KHCIOTBDY,
«Crpoenue Mmonekyasl ATO».

O06opynoBaHue: XUMUYECKasl IOCYAa U 000PYI0BaHUE.

JlaGopaTopHasi padora «O0HapykeHHE OCJIIKOB C TMOMOIIbIO Ka4eCTBEHHBIX
peaKIi».

JlaGopaTopHuasi padora «VccienoBaHue HyKJIEHMHOBBIX KUCIOT, BbIIEIEHHBIX
U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOBY.

Tema 5. Crpoenue u GQyHKUNH KJIETKH

Tumel KIETOK: 3yKapuoTHYecKas U mpokapuotuyeckas. CTpyKTypHO-
GyHKIMOHATBHBIE 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 GyHKIHMOHUPOBAHHUE SyKapUOTHUECKOM KieTkH. [1mazmMaTuueckas
MeMOpana (tuiazmanemma). CTpykTypa mia3maTHdeckol MeMOpaHbl. TpaHcmopT
BEIIECTB Yepe3 MIa3MaTHIECKYI0 MeMOpaHy: macCcuBHbIN (AU dy3ust, ooneryéHHas
mud¢y3us), akTUBHBIA (NMEPBUYHBIN W BTOPUYHBIN aKTHBHBIA TPAHCIIOPT).
[Toynponuiaemocts MeMOpaHbl. PaboTa HaTpHii-kaqueBoro Hacoca. DHJIOIUTO3:
MUHOIUTO3, (aronuto3. Dk301uTo3. Kietounas crenka. CTpykrypa U QyHKIIUU
KJIETOYHOW CTEHKU PAacTEHUH, TPUOOB.

Hurtomna3ma. [{uto3one. Llutockener. [IBrmxeHne nuroriasMbl. Opranonasl
KkJeTkr. OTHOMEMOpaHHbIE OPTraHOMIbI KIETKHU: dHAoIIa3Marndeckas cetb (D11C),
anmapaT [onbpkM, NHM30COMBI, HUX CTpoeHHe U (yHKuMU. B3anumocss3b
OJTHOMEMOpaHHBIX OPraHOUAOB KiIETKH. CTpOeHuE TIpaHyJIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHte3 pacTBOpuMbIX OenkoB. CHUHTE3
KJIETOYHBIX MeMOpaH. [ maakuii (arpanyisipHbIi) SHAOIIA3MAaTHUYECKUI PETUKYIIYM.
CekperopHas (yHkuus annapara ['onbixu. Moougukayus benxkos 6 annapame
Tonvooicu. Copmuposka 6enkos 6 annapame Ionvodicu. TpaHCHIOPT BEIIECTB B
KieTke. Bakyonu pacturenbHbIX kieTok. Kiierounstii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJbI  KJIETKM:  MHUTOXOHJPHUH,  IUIACTHJBI.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne W (yHKIIMM MHUTOXOHIpuM u miactun. [lepBuunsie,
BTOPUYHBIE U CIIOXKHbBIE MIIACTUABI OTOCUHTE3UPYIOIINUX 3yKAPHOT. XIJIOPOILIACTHI,
XPOMOILIACTHI, JICUKOIJIACTHI BBICIIUX PACTEHUM.

HememOpaHnHbie opraHouabl kiaeTku CTpoeHue W (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. IIpomescymounvie Qunamenmeoi.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmoi. MBbIIEUHbIE  KIIETKH.
AKmuHo8ble KOMNOHEHmMbl HeMbluleyHblX Kiemok. Mukpotpybouku. Kierounsrit
ueHtp. CrpoeHne M JBUKEHUE KIYTUKOB U pECHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposamnuvie ¢ MUKpopuiamMeHmamu u
muxpompybouxamu. Momopnvle benxu.

SAnpo. OGosnouka siipa, XpOMaTHH, KapHoILIa3Ma, SAPBIILIKH, UX CTPOCHHUE U
bynkuuu. SnepHpiii 0enkoBbI MaTpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. Idyxpomamun u cemepoxpomamun. benku
XpoMaTUHA — THUCTOHBI. /{uHamuka s0epHou 00010uKku 6 mumose. Aoephbiil
Mpaucnopm.

Knerounsle BkatoueHuss. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKapHOT
(pacTUTEnBHOM, )KUBOTHOM, TPUOHON).

JdeMoHcTpanuu



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

Tabmuubr u cxembl: «CTpoeHHE DYKApUOTHUECKOW KIeTKm», «CTpoeHwme
JKUBOTHOW  KJETKW», «CTpoeHHE  pacTUTENbHOM  KiIeTKW», «CTpoeHue
MUTOXOHAPUNY, «Anpo», «CTpoeHne MPOKApHUOTUUECKON KIIETKI.

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

Jlabopatopnass padora «l3yyeHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTaHU3MOB).

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHONH MeMOpaHbD».

JlabopaTtopnass padora «lccnegoBaHue IJIa3MOJIM3a W JAEIUIA3MOJIM3a B
PACTUTENbHBIX KIIETKaX.

IpakTnueckas padora «/3yueHue IBMKEHUS IIUTOIIA3Mbl B PACTUTEIBHBIX
KJIETKaX».

Tema 6. O0OMeH BelecTB M NMpeBpalleHNe JHEPTUH B KJIETKe

AcCCUMUTISALINS U JUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl oOMeHa
BEILIECTB: aBTOTPO(HBIM M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
mpoleccax. OJHEpPreTuueckoe obOecneueHue KieTku: mnpeBpanieHue ATD B
OoOMeHHBIX Tporeccax. DepMEHTATUBHBIN XapakTep peakiud KJIETOYHOTO
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOMCTBA W MEXaHU3M JCHCTBUSL.
Kodepmentsl. OTinuust pepMEeHTOB OT HEOPTAaHUYECKUX KaTanu3aTopoB. benku-
aKTUBATOPhl M OENKU-UHTUOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEpMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OpPraHUYECKUX BEIIECTB B KIEeTKe. DOTOCHHTES.
AHOKCUuceHHbIll U OKcuceHHblll pomocunmes y obaxkmeputi. Ceemocooupaioujue
nueMeHmvl U NUCMEHMbl peakyuoHHo2o yeumpa. Ponb XJIOpOIIacToB B MpouLecce
¢dotocunrteza. CBetoBas u TeMHOBas pazbl. Pomoovixanue, Cs., Cy. u CAM-munuv
gdomocunmesa. lIpogykTUBHOCTH (pOoTOCHMHTE3a. BiusiHue pa3andHbIx PakTopoB HA
CKOpOCTh (hoTOCHHTE3a. 3HaUCHHE (POTOCHHTE3A.

XEMOCHUHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULUPYIOIIKE OaKTepuu, >Kene300aKTepuu, cepoOaKTepuH, BOAOPOHbIE
OakTepuu. 3HaYECHUE XEMOCHUHTE3A.

AHadpoOHbIe opranu3Mbl. Bugsl Opoxxenus. IIpoaykTel OposkeHUS U UX
WCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO30YAUTEIHN OOJIC3HEH.

AspoOHbIe OPTaHU3MBI. Oransl JHEPreTUYECKOro oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICIICHHUE TIIFOKO3HI.

buonornueckoe OKHCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHIAPUN B
mpoiieccax ouonornyeckoro okucieHus. [luknmnyeckue peakuunu. OKUCIUTETHEHOE
dbochopunupoBanue. Iuepeus membparnHo2o epaduenma npomonos. Cunmes ATD:



paboma npomonuou ATD-cunmaszwvl. [lpenmymiecTBa a’poOHOTO myTH OOMEHA
BEIIECTB Mepe aHadpoOHBIM. D (HEKTUBHOCTH IHEPTETUUECKOTO OOMEHA.

JleMoHCTpanun

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

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

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYAOBAaHHME JJiI MPUTOTOBIICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENApaToB.

JlabopaTtopHasi padora «3yueHue KaTaIMTUYECKON aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuiIa3bl WK KaTaaasbl)y.

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

Jlabopatopuass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHHTE3a».

JlaGopaTopHnasi padora «CpaBHEeHHE MPOIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacsiencrBeHHass uHGoOpMalnus U peajin3anus eé B KiIeTKe

Peakunn mMarpudHoro cuHre3a. [IpuHIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHOW nHpopManuu. ['eHeTnueckuit
KOJH, €ro cBoucTBa. TpaHckpunuusa — wmartpuunbeli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTh, AHTUMAPAIIIEILHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoui kiemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue Tpancnopteix PHK B 6nocunTtese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanuwe amuHOKHCHOT. Ponb pubocom B
OonocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U 3YKApUOT. Perynsiusi akTUBHOCTH T'€HOB Yy MNpOKapuoT. l'mmoresza
onepona (®. XKako0, XK. Mano). Moaexynsaprvle mMexanuzmvl IKCAPECCUuu 2eHO8 y
aykapuom. Ponb xpomamuna 6 peeynsayuu pabomsl 2enog. Perynsaius oOMEHHBIX
npoiieccoB B kieTke. KieTounslit romeocTas.

Bupycbl — HekieTouHble (hOPMBI )KU3HU U O0UTaTHBIC Mapa3uThl. CTpoeHue
MPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKu3HeHHblU YUK
JHK-cooepocawux supycos, PHK-codepocawux eupycos, o6axmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasa.

BupycHble 3a0051eBaHus YeJI0BEKa, )KUBOTHBIX, pactenuii. CITN ], COVID-19,
COIMAJIbHBIE M MEUIIMHCKUE TTPOOIIEMBI.

buoungpopmamura: unmeepayus u anaiuz o6onvuiux maccugos («bigdatay)
CMpYKmMypHuIX buonocudeckux oannwix. Hanomexnonoeuu 6 ouonozuu u meouyuHe.
IIpoepammupyemvie pynkyuu 6eakos. Cnocodwl 00cmasKu 1eKapcms.



JleMoHCTpanun

[Toptpetsr: H. K. Konbnos, /. . UBanoBCKUi.

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

IIpakTnueckas padora «Co31aHue MOJIEIN BUPYCA».

Tema 8. 7ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabpl W peryisinusa. WMutepdaza u  MuTO3.
Oco0OeHHOCTH TpolIeccOoB, MpoTeKaIux B HHTepdaze. [loaroTroBka KIETKH K
nenenuro.  [IpecuHteTndyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETHYECKHUH (MPEMUTOTHYECKUI ) epuobl UHTEpGa3bl.

Martpuunbiii cunares JHK — pemmkanwmsa. IIpuanumner permkanvun JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIbHOCTD.
Mexannsm permmkanuu JTHK. Xpomocomsel. CTtpoenue xpomocoM. Tenomepsl u

TeoMepaza. XPOMOCOMHBIM HaOOp KJIETKHM — KapuOTHUIl. JIUIIOWIHBIA W
rarionaHbell  HAaOOpel  XpomocoM. ['oMonormusnsle xpoMocombl. [lonoBbie
XPOMOCOMBI.

JHenenue kietku — MuTo3. CTaauu MUTO3a U IPOUCXOISIIIINE B HUX MPOIIECCHI.
Tunel muto3a. Kapuokunes u nmutokunes. bruonornyeckoe 3HaueHne MUTO3A.

Perynsaimus MUTOTHYECKOTO ITMKIIA KJIeTKH. IIporpamMmmupyemast KieTouHas
rudeb — anomnTo3.

Knerounoe sanpo, XpoMocombl, (GyHKIIMOHANIbHAs T€HOMHUKA. MexaHuzmol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kiemox. «lL{ugposas
KiemKka» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JleMmoHcTpanuu

Tabnuipl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mutosdyn, «CTtpoeHue
xpomocomy, «Permmkamus JJHK.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIETKaxX
KOpeIIKa JIyKay.

JlaGoparopnass  padora  «l3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MUKpOTIpernapaTaxy.

JlaGopaTopHasi pabora «HaGmoieHre MUTO3a B KJIETKaX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. CTpoenue u GyHKUNH OPraHU3MOB

buonoruueckoe pazHooOpasue OpraHU3MOB. OnHOKIIETOUYHBIE,
KOJIOHHAJIbHBIC, MHOTOKJICTOYHBIC OPTaHU3MBI.

OcoOEHHOCTH CTPOEHUS U KU3HEACATEIIBHOCTH OJTHOKJIETOUHBIX OPTaHU3MOB.
bakTepun, apxeu, OJHOKIETOUYHBIC TPHOBI, OJHOKJICTOYHBIC BOJOPOCIH, IPYTHE
poTUCTHI. KoJIOHWATbHBIE OPTaHU3MBI.



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

Txanu pacteHuid. TUIIBI paCTUTENIBHBIX TKAHEW: 00pa3oBaTeIbHasl, TOKPOBHAS,
IPOBOASIIAs, OCHOBHas, MexaHumdeckas. OCOOEHHOCTH CTpOEHMs, (PyHKUHUN U
PAcCIIOIOKEHUA TKAaHEH B OPraHaX pPacTEHUM.

TkaHu JKMBOTHBIX M YE€JIOBEKAa. THIBI )KUBOTHBIX TKaHEW: DIUTEIUAJIbHAs,
COCMHHUTENbHAs, MbllIeyHas, HepBHas. OCOOEHHOCTH CTpOeHUs, (PyHKUHUNA H
PAacIIOIOKEHUA TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbel. BereraTuBHbIE M T'€HEpaTHBHBIE OpraHbl pacTeHuil. Oprasel H
CUCTEMBI OPTIaHOB JKMBOTHBIX U yeaoBeKa. DyHKIMA OPraHOB U CUCTEM OPIaHOB.

Omnopa tena opranu3moB. Kapkac pactenuil. CKeneTbl OJHOKJIECTOYHBIX WU
MHOT'OKJIETOYHBIX KMBOTHBIX. Hapy:kHbIl 1 BHyTpeHHUN cKesleT. CTpOEHNE U THUIIBI
COCIMHEHUS KOCTEMN.

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

IIntanue oprauu3mos. Iloronenre Boapl, yriaeKUuciIoro raza 1 MUHEpaabHbIX
BellecTB  pacreHusmu.  [Iutanue  KUBOTHBIX.  BHyTpumosioctHoe U
BHYTPHUKIIETOYHOE NUIIeBapeHUe. [IuTaHne MO3BOHOYHBIX KUBOTHBIX. OTHENBI
MUIIEBAPUTENBHOrO TpakTa. llnmeBapurenbHble kenesbl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3moB. [[pixanue pactenuii. J{prxanue skuBoTHbIX. Juddysus
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxkHoe apixaHue. JlpIXxaTenbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TMO3BOHOYHBIX KMBOTHBIX.
JpixarenbHas cucTEMa YeloBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy NTUL U
MiIeKonuTaromux. Perynsamus npixanus. JpixarenbHble 00bEMBI.

TpaHCIIOPT BEIIECTB Y OPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTECHHI.
TpancropT BemecTB y JKMBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHasi cucTteMa IIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCyIbl M KpoBb. Kpyru KpoBooOpalieHHs. BOJIOLUOHHbBIE
YCIIO)KHEHHUSI CTPOEHUSI KPOBEHOCHOIN CHUCTEMBbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
ceplla v €€ peryJisiums.

Brinenenue y opranu3mos. Beienenue y pacteHuil. BeigeneHue y )KUBOTHBIX.
CokparutenbHble Bakyoau. Opradbl BbigeneHus. PuibTpanus, CEKpeuus Hu
oOpaTHOe BcachblBaHME KaK MEXaHU3Mbl PaOOTBHl OpraHoB BbiAeleHUs. CBS3b
IIOJIOCTH Teja C KPOBEHOCHOM M BBIIACIMTENBHOM CHCTEMaMU. BeiaeneHue y



MO3BOHOYHBIX >KUBOTHBIX M yenoBeka. [louku. CtpoeHne u (QpyHKIMOHUPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y YeJIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHOpBI
OaKTepHil U IUCTHI MPOCTEHIMX. 3aIUTa y MHOTOKJIETOUHBIX pacTeHuil. KyTukyna.
CpencrBa NaCCUBHOM M XUMUYECKOM 3aIIUThl. OUTOHLINIBI.

3amMra y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M HMX NPOW3BOJHBIE.
3amuTa opranu3Ma ot Oojne3Hedl. UMmyHHas cucteMa uyenoBeka. KiietouHblil u
I'YMOpaJbHBIE HUMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM creruduIecKuii
UMMYyHUTET. Teopus KioHaNIbHO-celeKkTuBHOro ummyHnutera (I1. Dpnux, ©. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxxumocTe ¥ peryisiquss 'y Opramm3MoB. PasgpaxumMocTs y
OJIHOKJIETOYHBIX OpraHu3mMoB. Takcucsl. Pa3apakuMOCTh U peryslus y pacCTCHUN.
PocTroBble BelllecTBa U X 3HAYECHHUE.

HepBHas cucremMa u peduekTopHas peryisuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIEIbl. DBOITIOLMOHHOE YCI0KHEHUE CTPOCHUS HEPBHOW CHUCTEMBI Y
XKUBOTHBIX. OTIENbl TOJOBHOIO MO3ra IMO3BOHOYHBIX JKUBOTHBIX. Peduiekc u
pednexTopHas ayra. be3yciaoBHbIE U yCIOBHBIE PEIEKCHI.

['ymopanbpHas peryisiuus W 3HAOKPUHHAs CHCTEMA KUBOTHBIX U YEJIOBEKA.
JKenes3pl PJHIOKPUHHOM CUCTEMBI M KX TOPMOHBI. JleMCcTBHE TOPMOHOB. B3auMoCBs3b
HEPBHOU U SHIOKPUHHON cucteM. ['unoranamo-runoduszapHas cucrema.

JleMoHcTpanuu

[Toptper: U. 11. [1aBnos.

Tabmunpl 1 cxembl: «OJHOKIETOYHBIE BOAOPOCIH», «MHOTIOKIETOYHbIE
Bojiopocin», «baktepum», «lIpocrerimmey», «OpraHbl UBETKOBBIX PACTEHHI,
«CucremMbl  OpPraHoB TMO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacrenuit», «KopueBbie cuctembl», «CTpoeHue cTedis»,
«CTpoeHue JNHCTOBON IUIACTHHKW», «TKaHM MKUBOTHBIX», «CKEIET 4elOBEeKay,
«IImmeBapurensHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas

CHUCTEMA, «HepBHass  cucremay, «Koxay, «MpIlIeyHas ~ CUCTEMay,
«BplgenurenbHas CUCTEMa», «IDHAOKPUHHAsA cuUcTeMa», «CTPOECHHE MBIIIIbDY,
«Ammynurer»,  «KuiieuyHomonoctHeie», «CxeMa  MNUTaHUS  PACTECHUN»,

«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpOCHHE THUAPH»,
«CtpoeHue 1uiaHapum», «BHyTpeHHee CTpoeHHe IOKIeBOro uepss», «HepBHas
cuctema poeio», «HepBHas cucrema ssarymku», «HepBHas — cucrtema
npecMmbikatomuxcs», «HepBHas — cucrema  nruny», «HepBHas — cucrtema
MIIeKOnUTaromux», «HepBHas cuctema uenoBeka», «Pediexey.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpEnapaThl OJHOKIECTOYHBIX
OpraHu3MOB, MHUKpOIIpEnapaTbl TKaHEH, PAKOBUHBI MOJUIIOCKOB, KOJIJICKIIUU



HACEKOMBIX, WTJIOKOXHUX, KUBBIE JK3EMIUISIPhI KOMHATHBIX pacTeHUH, repOapuu
pacTeHU! pa3HbIX OTAEJIOB, BIIAXKHBIE Mpenaparbl JKUBOTHBIX, CKEJEThI
MO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX >KMBOTHBIX, CKEJIET YEJIOBEKa,
000pyI0BaHUE JJI JIEMOHCTPALIMK IOYBEHHOTO U BO3/YIIHOTO MTUTAHUS PACTEHUH,
pacuieruieHus Kpaxmalia U 0eJIKoB Moj ecTBreM (hepMEHTOB, 000pyAOBaHUE IS
JEMOHCTPALIMH OIBITOB MO U3MEPEHUIO KU3HEHHON EMKOCTH JETKUX, MEXaHH3Ma
JBIXaTEIbHBIX JBUKEHUMN, MOJIETU TOJIOBHOTO MO3Ta Pa3IUYHbIX )KUBOTHBIX.

JlaGopaTopHasi pabora «/3ydyeHue TKaHEe paCTCHUIN.

JlaGoparopHasi pabora «l3ydyeHue TKaHEe sKUBOTHBIX).

JlaGopaTopHasi padora «3yuyeHne OpraHoB IBETKOBOT'O PACTEHUSD.

Tema 10. PazmHokeHue M pa3BUTHE OPraHU3MOB

®opMbI pa3MHOKEHHS OPraHu3MoOB: Oecronoe (BKJIOYas BEreTaTUBHOE) U
nosoBoe. Buasl  Oecrnonoro  pasMHOXKEHHS: IOYKOBaHHE, CHOPYJISALUA,
dbparmeHTanus, KIOHHPOBaHUE.

[TomoBoe pa3zmuHoxkeHue. [lonoBele kieTkW, WM rametsl. Meino3. Craaun
Mmeno3sa. [loBenenne xpomocoM B menose. Kpoccnarosep. bronorndecknii CMbICIT
M€i03a M TIOJOBOro Ipouecca. Meilo3 W €ro Mecto B KU3HEHHOM IIMKIIE
OpraHU3MOB.

[IpenzapoapiieBoe pa3Butre. I'aMeTorenes y sKxMBOTHBIX. [10JI0BBIE JKee3bl.
OOpa3oBaHue U pa3BUTHUE MOJOBBIX KIIeTOK. CniepmaToreHes u oorenes. Ctpoenue
MOJIOBBIX KJIETOK.

OmiofnoTBOpeHHEe U 3MOPHOHAIBHOE pAa3BUTHE JKUBOTHBIX. (CHocoObl
OILTIOIOTBOPEHMS: HApPYKHOE, BHyTpeHHee. [lapTenorenes.

NunuBuyanbHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHOIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOSUL.
Konyenyuss mopgocenos u modenu mopghoeenesa. Craguu 3MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenuwe. Tumbsl  apoOieHus.
Jemepmunuposannoe u HedepMuHuposanHoe Opobaenue. brnacmyna, munvi
onacmyn. OCOOCHHOCTH JPOOJICHUS MIIECKOMUTAIOUIUX. 3apOJABIIICBBIE JHUCTKU
(racTpyJssinus). 3aKiajKa OpraHOB M TKaHEW W3 3apO/JIbIIIEBBIX JIUCTKOB. B3anmHoe
BIIMSIHUE YacTed pa3BUBAIOLIETOCS 3apojbiiia (dMOpHUOHANBHAS WHIYKIIHS).
3akiagka IUlaHA CTPOCHUSI IKUBOTHOTO KakK pe3yibTaT HEpapXUUECKUX
B3aMMOJICUCTBUII TEHOB. BrusHue Ha 5MOpPHOHAIBHOE pa3BUTHE PA3TUYHBIX
(haKTOPOB OKPYIKAIOIICH CPE/Ibl.

Poct u pasButhe X)UBOTHBIX. [locTamOpuoHanbHbli nepuoa. llpsmoe wu
HenpsiMoe  pasBuTHe. PaszButue ¢ meramMopo3oM y OECHO3BOHOYHBIX U
NIO3BOHOYHBIX JKMBOTHBIX. DBHOJOrMYecKkoe 3HAYEHHWE MPSAMOrO0 M HENPSIMOro
pa3BUTHS, UX PACHpOCTpaHEHUE B Mpupoje. Tumbl pocTta >KUBOTHBIX. DakTOpPHI
peryJsiiuy pocTa >KMBOTHBIX U 4esioBeka. CTaguu nmocTaMOpHOHAIBHOTO pa3BUTHUS



y )KMBOTHBIX U uesioBeka. [lepuonpl oHTOreHe3a yemnoseka. CTapeHue U CMEPTh Kak
OMOJIOTMYECKUE MTPOLIECCHI.

Pasmuoxenne u pasButue pactenuil. ['amerodut m cnopodur. Meiio3 B
’KU3HEHHOM IIMKJIe pacTeHuil. OOpa3oBaHue criop B npoliecce Meio3a. ['ametorenes
y pactenuil. OmIoJOTBOPEHNE U PA3BUTHE PACTUTEIBHBIX OPraHU3MoOB. J[BOiHOE
OIUTIOIOTBOPEHHE Y IBETKOBBIX pacTeHHil. OOpa3oBaHuE U Pa3BUTHE CEMEHH.

MexaHn3MBl pETYISALUNNA OHTOI€HE3A Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpaIMuA

[Toptpets: C. I'. HaBammun, X. llneman.

Tabmuubr u cxembl: «BereratuBHoe pasMHoOxkeHUe», «Tumbl Oecnosoro
pa3sMHOXKEHUD», «Pa3zMHOKEHME XIJIAMHIOMOHAIb, «Pa3MHOXEHHE JBIIIEHBD,
«Pa3MHOXeHue TUApbDY, «Menosy, «XpoMocoMbly, «I'amerorenes», «CTpoeHue
AWLEKIETKH U criepMaro3ousa», «OCHOBHBIE CTaAuu OHTOTeHe3ay, «lIpsamoe u
HempsiMoe  pas3BuTue», «Pa3Butue wMmaickoro xyka», «Pa3Butume capaHum»,
«Pa3Butne narymkwm», «JIBOMHOE OIUIONOTBOPEHHE Y ILBETKOBBIX PACTECHUN,
«CTpoeHue cemMsH OJHOIOJIBHBIX U JABYIOJIBHBIX PACTEHUN», «KU3HEHHBIN LUK
MOPCKOU KamyCTbD», «KU3HEHHBIN TUKI MXa», «JKU3HEHHBIN IUKII IAIIOPOTHUKAY,
«OKW3HEHHBII [IUKI COCHBD».

OO0opynoBaHue: CBETOBOM MMKPOCKOI, MHKpPOIIpenapaThl SHWLEKIETOK U
CIIEPMATO30UI0B, MOAENb «LIUKIT pa3BUTHS JIATYIIKIY.

JlaGoparopHasi padora «/3ydyeHrue CTpOCHUS MOJOBBIX KJIETOK HAa TOTOBBIX
MUKpOIIpenapaTax».

IIpakTnueckass padora «BbisBIECHHME MNPU3HAKOB CXOJICTBA 3apPOIBIIICH
IIO3BOHOYHBIX )KHBOTHBIX).

JlaGoparopnass padora «CTpo€HHE OpPraHoB PaA3MHOXKEHHUS BBICHINX
pacTeHu.

Tema 11. I'eHeTMka — Hayka 0 HaCJeICTBEHHOCTHM M H3MEHYMBOCTH
OPraHu3MoB

Hcropust cTaHOBIEHUS M PAa3BUTHUS T€HETUKU Kak Hayku. Pabotel I'. Mennens,
I'. ne ®pusa, T. Moprana. Posib 0T€4UE€CTBEHHBIX YYEHBIX B Pa3BUTHUU I'€HETUKH.
Pa6oter H. K. Konsiiosa, H. . BaBunosa, A. H. benozepckoro, I'. JI. Kapneuyenko,
10. A. ®dunmmnaenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHBIE TEHETUYECKHUE MOHATUSA U CUMBOJIBI. ['OMOJIOrHYHBIE XPOMOCOMBI,
aJUIeJIbHBIE TEHbI, AJIbTEPHATUBHBIC NPU3HAKHA, JOMWUHAHTHBIA W PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, FETEPO3UT0TA, YUCTAsl JIMHUSL, THOPUIBI, TEHOTHII, (DEHOTHII.
OCHOBHBIE ~ METOABI ~ TE€HETHUKU:  TUOPHUIOJIOTMYECKUN,  LUTOJIOTHYECKUMH,
MOJIEKYJISIPHO-T€HETUUECKHM.

JleMmoHcTpanuu



[Toptpersr: I'. Mengens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. H.
Basunos, A. H. benosepckuii, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabmunps! u cxeMbl: «MeTobl TeHETUKIY, «CXEMBI CKpELTUBAHUS.

JlaGopaTtopnas padora «/lpo3oduna Kak OOBEKT T'€HETUYECKHUX

HUCCICIOBAHUI.
Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHaenss — 3aKoH

eAMHO00pa3usi rTuOpUIOB MepBoro nokojeHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHaenss — 3aKOH paclIeIUIeHUs NPU3HAKOB. LluTonornyeckue OCHOBBI
MOHOTHOPUJIHOTO CKpEIIMBaHus. [ UoTe3a YUCTOTHI raMeT.

AHanmsupytomee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HACIeIOBaHMUS.
Pacuierienre npu3HakoB IIpY HEMOJIHOM JOMUHUPOBAHUU.

JurubpugHoe ckpemurBanue. TpeTuit 3akoH MeHiens — 3aKOH He3aBUCUMOTO
HaclieJOBaHUsI TPU3HAKOB. [[uToIornyeckre OCHOBBI JUTHOPUIHOTO CKPEIIMBAHUS.

CueruieHHOe HacienoBaHue npuszHakoB. Pabotel T. Moprana. CuerieHHOe
HACJICIOBAHUE TE€HOB, HAPYIICHUE CLEIUIEHUS MEXIAy TIeHaMhu. XPOMOCOMHas
TEOpHUsI HACIIEACTBEHHOCTH.

['eHeTnka nojia. XpOMOCOMHBIM MEXAHU3M OIpPEAEIECHUS Moia. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M Te€TepOraMeTHhIA MOJ. ['eHeTmueckas
CTPYKTYypa MOJIOBBIX XpoMocoM. HaciienoBanne npu3HaKoOB, CLHETUIEHHBIX C TTOJIOM.

I'eHoTun kak uenoctHas cucrema. [imenoTponus — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBIM ajuienn3M. B3anMoAencTBUE HEaUIEIbHBIX TI'E€HOB.
KommiementapHocts. Onuctas. [Tomumepus.

['eHeTMYECKMI KOHTPOJIb Pa3BUTHS PACTEHHM, dKUBOTHBIX U YEJIOBEKA, a TAKKE
(U3MOJIOTHYECKUX  TPOILIECCOB, TOBEICHUS W  KOTHUTUBHBIX  (DYyHKIIHUI.
['eHeTnueckre MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35TUH
— Tapa3uT» U «XO3IMH — MHUKpoOMOM». ['eHeTHdeckue acmeKTbl KOHTPOJIS H
W3MEHEHUS HaCJIEACTBEHHOU HH(OPMAIIUU B MOKOJICHUSX KJIETOK U OPTaHU3MOB.

JdeMoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabmuibr u cxemsl: «IlepBoiii 1 BTOpOil 3akoHbl Menaens», « Tpetuit 3akoH
Mennens», «AHanu3upymrouiee CckpelmuBanue», «HemomHoe noOMUHUpPOBaHHEY,
«ClerieHHOe Hacle0BaHUE TPU3HAKOB Yy Apo3oduibdy, «['eHeThka mojay,
«Kapuotun denoBeka», «Kapuotun npozoduiby, «Kapuotum mnTUIBDY,
«MHOX€eCTBEHHBIN ajIenu3m», « B3auMoaeiicTBUE T€HOBY.

O6opynoBanue: MOJAENb IS JEMOHCTpAIlMUd 3aKOHOB €IMHOOOpasws
rHOpUJIOB TIEPBOTO TIOKOJICHMSI M PACIICIICHUS TPU3HAKOB, MOJEIb IS
JIEMOHCTpAllUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHMUSI TMPU3HAKOB, MOJEIb JJIA



JEMOHCTPAllMM CLEIUICHHOTO HACJIEIOBAHUSA NPU3HAKOB, CBETOBOM MHMKPOCKOIL,
MUKpornpenapar: «JIpozodumnay.

IIpakTuyeckas padora «/3yueHue pe3ynbTaTOB MOHOTHOPUIHOTO
CKpEIIMBaHUA Y IPO30(DUITBD».

IIpakTuueckass  paGora  «M3yueHue  pe3yslbTaTOB  JUTHOPUIHOTO
CKPEIIMBaHUSA y IPO30(UIBD).

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiictBue reHotuna u cpeabl npu  (GopMUpoBaHHM (DEHOTHIIA.
N3MeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE U KOJWYECTBEHHBbIE NMPU3HAKU. Buabl
W3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.

Mopaudukanuonnas U3MeHYMBOCTh. Ponb  cpeasl B (oOpMUpPOBAHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanrioHHBIN
psan u BapuanmonHas kpuBas (B. Horanncen). CpoiicTBa MOIu(UKAITMOHHON
V3MEHYUBOCTH.

['eHoTMIIMYECKAasE N3MEHUYUBOCTh. CBOKMCTBA TEHOTUIIMYECKON N3MEHYMBOCTH.
Buapl reHOTUNIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOunaTuBHass M3MEHYMBOCTHb. Mei03 W MOJIOBOM TMPOIECC — OCHOBA
KOMOWHATUBHON NU3MEHUYUBOCTU. POJTh KOMOMHATUBHON M3MEHYUBOCTH B CO3JIaHUU
TeHETUYECKOr0 pa3HoOOpa3us B Ipeesiax OJHOrO BUIA.

MyTanmonHass HM3MEHYMBOCTh. BuHIBI MyTanuil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHAYUUPOBAHHBICE MyTaluuu. SnepHble H
HUTOIIa3MaTuYeckue MyTtanud. CoMaTUYeCKUEe U MOoJoBble MyTauuu. [IpuunHbI
BO3HUKHOBEHHs MyTauuid. MyTareHel W WX BJIMSHUE HA OPraHU3MBI.
3aKOHOMEPHOCTM MYTAaLMOHHOIO IIpolecca. 3aKOH TI'OMOJIOTMYECKHX pSIOB B
HacienctBeHHoM u3MeHunBoctd (H.W. BaBuinoB). BHednepHass WU3MEHUYMBOCTH U
HACJIEICTBEHHOCT.

Onucenemuxa U JINUSEHOMUKA, POJb ONUEHEMUYECKUX Gakmopos 6
HACNe008aHUU U USMEHYUBOCINU (DEHOMUNUYECKUX NPUSHAKO8 ) OP2AHUZMOS.

JleMmoHCcTpauumn

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

Tabmuiet u  cxeMbl: «Buasl u3MeHUMBOCTHY», «MoaudukanuoHHas
U3MCHYHUBOCTHY, «KomOnHaTnBHas U3MCHYHUBOCTHY, «Meiiosy,
«OmnogoTBopeHuey, «I'eHeTnueckue 3a00aeBaHUs YeI0BEKa», « Buapl myTammii.

OOopynoBaHue: XKUBbIE W TepOapHble AK3EMIUISIPbl KOMHATHBIX PacTeHH,
pucyHku (doTtorpadum) >KMBOTHBIX C PA3IMYHBIMU BUAAMH U3MEHYUBOCTH.

JlaGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON M3MEHUYMBOCTU. [locTpoeHue BapualMOHHOTO psAga U
BAPUALIMOHHOUN KPUBOW.



IIpakTuyeckas padora «Myrtanuu y Japo3o¢uisl (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKAa YesIOBEKA

Kapuotun denoBeka. MexayHapoaHas IporpaMMma HMCCIEIOBaHUS T€HOMA
4yejaoBeKa. MeToabl  M3YYEeHMsI TEHETUKH  4YEJIOBEKA: T'€HEAIOTHYECKHUM,
OJIM3HEIOBEIM, IIMTOr€HETUYECKU, MOIYJISAIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPENEIICHUE TE€HOTHIIA:
MOJJHOTEHOMHOE CEKBEHUPOBAHME, T€HOTUIUPOBAHUE, B TOM YHCJE C MOMOIIBIO
[111P-ananu3a. HacinencTBeHHbIe 3a00JIeBaHUs YeslOBeKa. [ eHHbIE U XPOMOCOMHBIC
Oosie3HH dYenoBeka. boyie3HW ¢ HACNEICTBEHHOM IPeapacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIUHCKOW T€HETHKHA B MPEAOTBPALICHUU U JICYEHUH T€HETUYECKUX
3a00JieBaHUI 4YelioBeKa. MeauKOo-reHeTUueckoe KOHCYJIbTUpoBaHUE. CTBOJIOBBIC
KJIETKU. [loHSATHE «T€HETHYECKOTO Tpy3a». ITUUECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH pelaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enetnueckue (HakTOpbl TOBBIIICHHONW YYBCTBUTEJIBHOCTH YEJIOBEKAa K
(bU3MYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYsKarouleh cpeabl. ['eHeTnyeckas
MPEIPACTIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSIM.

JlemoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun denoBeka», «MeTobl U3ydeHUs] T€HETUKH
yesnoBekay, «I'eHeTnueckue 3a001€BaHUs YEIOBEKay.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cestekuusi OpraHu3sMoB

JomecTukanus u cenekuusi. 3apoKIeHUE CEJIEKIIMU U JOMECTUKAIIUU. Y UCHHE
H. U. BaBunoBa o [leHTpax NpOUCXOXKIEHUS W MHOT000pasvs KyJIbTYPHBIX
pacteHuid. Ponb cenekunu B CO3JaHNU COPTOB PACTEHUN U TOPOJ )KUBOTHBIX. COPT,
opoja, mTaMM. 3aKOH TOMOJIOTHYECKUX PSJOB B HACIEICTBEHHON N3MEHYUBOCTH
H. W. BaBumnosa, ero 3HaueHue Jjis CEIESKIIMOHHON pabOTHI.

Metonbl ceneknMoHHON paboThl. MCKycCTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBU1Y AJIbHBIM. Orarel KOMOUWHAIMOHHOM CCJICKIIUU. HcneiTanue
MPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTHIY C TIOMOIIBIO OIEHKHU
(dbeHoTuna NOTOMCTBA U OTOOP MO TeHOTHUITY ¢ moMolIbio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJA ~ CEJICKIIMOHHOW  paboTHI.
PaninanMoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTAalMK Y KyJbTyPHBIX
dbopm opranu3mMoB. Mcmosib30BaHME TEHOMHOTO PEIAKTUPOBAHUS M METOOB
pexomoOuHanTHbIX JIHK 1151 mostyueHust iCX0JHOTO MaTepuaia Jjisi CeJIeKIINH.

[Tomyuyenue MTOJITUILIIOUIOB. BryTpuBuaosas rUOpUIN3aIINS.
brnu3kopoACcTBEHHOE — CKpelmMBaHWe, wWid  WHOpuauHr.  HepoacTBeHHoe
CKpelMBaHue, Wid ayTOpuAWHT. ['erepo3uc W ero mpuumHbl. Vcmomb3oBaHme
retepo3uca B cenekiuu. OtganéHHas rudbpunuzanus. [Ipeogonenue Oecruiogus



MEXBUIOBBIX THOPUIOB. JIOCTHIKEHUS CENEKITMU PACTCHUI U )KUBOTHBIX. «3e1éHas
DeBONIOYUAN.

CoxpaHeHue U U3y4YeHUE TeHETUUECKUX PECYPCOB KYJIBTYPHBIX PACTEHUN U UX
JUKUX pOAMYEH JIJISl CO3/ITaHUSI HOBBIX COPTOB U TUOPHUIOB CEIbCKOXO3SICTBEHHBIX
KYIbTYyp. H3yuenue, coxpawenue u YynpaeieHue 2eHemudyecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U  NPOMbBICTIOBbIX  JCUBOMHBIX 6 Yeaiax VIAVYUleHUs
Cyuecmeyomux u co30aHusi HO8bIX NOPOO, JNUHUU U KPOCCO8, 8 MOM YUCIe C
NPUMEHEHUEeM COBPEMEHHBIX MEMOO08 HAYUHBIX UCCIe008aHUL, Nepedosblx uoel u
NepCneKmuBHbIX MexXHOI02ULL.

JleMoHCTpaIU

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

Tabnuibl u cxembl: «L{eHTpBI TPOUCXOKIECHUS 1 MHOTO00pa3usi KyJIbTYpPHBIX
pacTenuin, «3aKOH TOMOJIOTMYECKUX PSAOB B HACIEACTBEHHON HU3MEHUYHBOCTHY,
«Metonpl cenekiuny, «Otnanénnas rudbpuauzanus», «MyTtaresesy.

JlabopaTopHasi pabdora «/3yueHue copTOB KyJNbTYpHBIX PACTEHUN U MOPOA
JIOMAIITHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIMU PACTCHUIN.

IIpakTnueckas padora «IIpuBuBKa pacTeHUID».

IKeKkypeusi «OCHOBHBIE METOAbI U JOCTHUKEHHS CEJIEKIIMM PACTEHUU U
YKUBOTHBIX (Ha CEJICKIIUOHHYIO CTaHIHIO, MJIEMEHHYIO bepmy,
COPTOUCTBITATELHBIM YYaCTOK, B TEIUIMYHOE XO3SWCTBO, B J1AOOPATOPHUIO
arpOyYHMBEPCUTETA WM HAYYHOTO IIEHTPA)».

Tema 16. BuorexHoI0rMs U CHHTETHYECKASA OMOJIOTUS

OOBEeKThI, HCHOJIb3yeMble B OHWOTEXHOJIOTUH, — KJIETOYHBbIE U TKAHEBBIC
KYJIBTYPBI, MUKPOOPTaHU3MBI, 170. XapaKTEPUCTHKA. TpaguuronHas
OMOTEXHOJIOTHSI:  XJIeOOMeUeHne, TMOMyYeHUE KHCIOMOJIOYHBIX IPOIYKTOB,
BUHOJIeNMe. Mukpoouonornueckuii cunte3. OOBEKTH MHUKPOOHOJOTUYECKUX
texHosorui. [Ipou3BoacTBO O€sika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3naHne TEXHOJOTUM M MHCTPYMEHTOB LIEJICHAIIPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C II€JIBIO MOJYYEHHUS] OPTAaHU3MOB U UX KOMIIOHEHTOB,
coJiep KaIluX HE BCTPEUAIOIINECS B IPUPOIC OMOCUHTETHYECKHUE Y TH.

Knerounas unxkeHepus. MeToapl KyJIbTypbl KJIETOK U TKaHEW PACTCHUN U
KUBOTHBIX. Kpuobanku. Comartudeckass TruOpuUAM3alMS H  COMAaTHYECKUN
sMOpuorene3. lcnonb3oBaHue ramioujioB B CEJICKUMH pacTeHuil. [lonyuernue
MOHOKNIOHANbHBIX anmumei. Hcnonvzoeanue MOHOKIOHAbHBIX U NOJUKIOHANbHbBIX
anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKOHCTpyKIus
AVNLEKIETOK U KJIOHUPOBAHUE >KUBOTHBIX. METOJI TpaHCIUIAaHTALUU SIAEP KIIETOK.



Texnono2uu 0300po6nenus, KyIbmueUpo8aHus U MUKPOKIOHANbHO20 PASMHONCEHUS
CeNbCKOXO3AUCMEEHHBIX KYAbMYD.

XpoMOCOMHass W TeHHas WHXKeHepusa. VICKyCCTBEHHBIM CHHTE3 T€HA H
koHcTpyupoBanue pekomouHanTHbix JJTHK. Coz0anue mpanceennvix opeanuzmos.
JlocTrxkeHus ¥ MepCIEeKTUBBI XPOMOCOMHOM U TEHHOW MHKEHEPUU. JKOJIOTHUECKNE
Y 3TUYECKHUE NPOOJIEeMbl TEHHOW WHKEHEPHUU.

Menununckue ouorexHonoruu. [loctrenomuas mudposas meaumuna. [TLP-
JMAarHoCcThKa. MeTaOoJIOMHBIN aHaiu3, TeHOUEHTPUYECKUH aHalu3 MpoTeoMa
YeJIOBEKA IS OLIEHKH COCTOSIHUSL €r0 340pOBbs. M CIOnb30BaHME CTBOJIOBBIX
kieTok. TapretHas Tepanusi paka. 3D-OmowmkeHepus i pa3paOOTKU
(GyHIaMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3AaHMS KOMILIEKCHBIX
TKaHEW COYETAHUEM TEXHOJIOTUH TPEXMEPHOTro OmMonmpuHTHUHTra U ckaddonaunra
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHIIVHBI.

Co3naHne BEKTOPHBIX BaKIMH C LEJIbI0 00ecredeHuss KOMOMHHUPOBAHHOMN
3amuThl OT Bo3Oyautened OPBU, ycTaHoOBiieHHE MOJIEKYJSPHBIX MEXaHHU3MOB
¢bynkunonupoBanusi PHK-conepkamux BUpYCOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JleMmoHcTpanuu

Tabmunp! u cxemsl: «Vcnonab3oBaHUE MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
POU3BOJCTBEY, «Kitetounas naxxenepus», «I eHHass HHKEHEPUD».

JlaGopaTopHasi padora «/3yueHre 00bEKTOB OMOTEXHOJIOTUM.

IpakTnueckas padora «lloyyeHre MOJOYHOKHUCIBIX TPOTYKTOBY.

Ikckypeusi «buoTexHomoruss — BaKHEHIIas MPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE TPOU3BOICTBO)Y.

11 KIIACC

Tema 1. 3apoxkaeHue u pa3BUTHE 3BOJIOLMUOHHBIX NpeICTABJICHUNA B
OouoJiorumn

OpomonmonHas Teopust Y. JlapBuna. Ilpennocbuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U Hay4dHas aedatenbHocTh Y. JlapBuHa.

JIBroKy1ye cuiibl 3BOTIOIIUK BUAO0B 110 Y. JlapBuHY (BBICOKass HHTEHCUBHOCTD
pa3MHOKEHUS  OpPraHU3MOB, HACJIEACTBEHHass HM3MEHYMBOCTh, OopbOa 3a
CYLLECTBOBaHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIH OTOOD).

Odopmiienne cunrerndeckor Tteopun dBomtonnu (CTD). HelTpanbhas
teopust dBomonuu. CoBpeMeHHass dBOJIOIMOHHAS  Owojorus. 3HAYCHUE
ABOJIIOIIMOHHOM T€OpUU B POPMHUPOBAHUH €CTECTBEHHO-HAYYHOU KapTUHBI MUpA.

JdeMoHcTpanuu



[Toptpetsl: Apuctorens, K. Jlunnen, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kiosne, Y. apsun, C. C. YerBepuxos, 1. . HImansraysen, Ix. Xongein, /. K.
benses.

Tabnuib! u cxembl: «CucreMa sxuBoit mpupos (o K. JIunuero)y», «JlectHuna
XKUBBbIX cymiecTB (1o Jlamapky)», «Mexanusm (GopMuUpoBaHUs MPUCTOCOOTICHUN Y
pacTeHuil U KUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapipyra myremecTBus Y.
Hapsuna», «Haxoaxu Y. [apBuna», «®opmbl O0pbObI 3a CYIIECTBOBAHHEY,
«Iloponbl romyOei», «MHoroodpasue KyJIbTypHBIX (opM KamycTbl», «Ilopossl
JIOMAIIIHUX >KMBOTHBIX», «Cxema oOpa3oBaHus HOBbIX BHJIOB (1o Y. [lapBuny)»,
«CxeMa COOTHOLICHHS ABWKYIIMX CHJI 3BOMIOUAN», «OCHOBHBIE ITOJOKECHHS
CUHTETUYECKON TEOPUH IBOJTIOLIUI.

Tema 2. MuKpo3BOIIOLHSA U €€ Pe3yJIbTATHI

[TonyssAnps Kak 3JIEMEHTapHas €IWHULA 3BOJOLHUHA. COBPEMEHHBIE METO/IBI
OLIEHKM TE€HETUYECKOT0 pa3HooOpa3zus M CTPYKTypbl Homyssiuuid. V3meHeHue
reHooH/a MOMYJSIUUKA KaK 3JIEMEHTAPHOE 3BOJIOLMOHHOE SBJIEHUE. 3aKOH
reHeruueckoro paBHosecus [xx. Xapau, B. BaitnOepra.

DneMeHTapHble (aKTOphl (ABUKYIIME CHJIbI) HBOMIONMH. MyTallMOHHBIHN
npouecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelip TeHOB — ciyualiHble
HEHaNpaBJICHHbIE U3MEHEHUS YaCTOT aJljIesIel B MOMyJIAUUAX. DPPEKT OCHOBATEIIS.
Ippexm obymouinounozo eopaviuwika. CHudCeHue 2eHemuuecKko2o pasHooOpa3usL:
npuuunsl u creocmsusi. llposenenue s¢pgpekma opetigha eeno6 6 6OIbLUWUX U MATLIX

NONYIAYUSAX. Murpanumu. N3onsauus MOITYJISLIUI: reorpadguieckas
(mpocTpaHcTBeHHAs ), Onoorndeckas (penpoayKTUBHAs).
EctecTBenHblii or60op — HampaBisiomuii ¢akrop sBomonud. DopMbl

€CTECTBEHHOTO  OTOOpa:  JABWXKYIIMWA, CTAOWJIM3UPYIOIIUNA,  pa3pbIBAOIIMMA
(zm3pyntuBHbIi). [lomoBoit 0TOOp. BO3HMKHOBEHHE M HBOJIOLUS COLUATBHOTO
NOBEJCHUS )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yjbTaT  MHKPOAIBOJIIOLIUU.
Bo3HuKHOBEHHE NPUCTIOCOOJIEHUI Y OPraHu3MOB. ApoMop(}o3bl U UANOATANI TALIUH.
[Tpumepsl TprcnocoOIeHUH y OpraHu3MoB: MOp(hoIoruiyeckue, PU3noIoru4ecKue,
onoxumuyeckue, TnoBeAeHUYeckue. OTHOCHUTENBbHOCTh  MPUCIOCOOJIEHHOCTH
OpraHU3MOB.

Bun, ero xpurepum u cTpykTypa. BumooOpazoBaHue Kak pe3yibTar
MUKpO3BOJIOIMU. M3omsanus — kiatoueBoit (aktop BugooOpazoBanus. [lytu u
CIIOCOOBI BUJ1I000pa30BaHMUS: aJIONaTPUYECKOe (reorpacduueckoe),
CUMITATPUUYECKOE (?KOJIOrMYECKOe), «MT'HOBEHHOE)» (monumIonU3aIusl,
rulOpuanzanus). JIuTenbHOCTh 3BOTIOIMOHHBIX POIECCOB.

Mexanu3mbl OpMHUPOBAHUS OMOJIOTHYECKOTO Pa3HOOOpa3usl.



Posib 3BOMIOLIMOHHOM OHOJIOTHH B pa3paboTKe HAyYHBIX METO0B COXPAHEHUS
OonopazHooOpaszusi. MUKpPOIBOJIOIMUS W KOJBOJIIOIUS IMApa3sUTOB U HUX XO34EB.
Mexanu3mbl (GOPMUPOBAHUS YCTOWYMBOCTH K aHTHOUOTHKAM U CTIOCOOBI OOPHOBI €
HEW.

JleMoHCTpauuU

[Toptpetsi: C. C. UerBepukos, D. Maiip.

Tabmupl 1 cxembl: «MyTallMOHHAsE HM3MEHYUBOCTHY, «[lomymsimonnas
CTpYKTypa BUaa», «Cxema MposiBJIeHUs 3akoHa Xapau—BaiinOepray, «IBuwxyiue
CWJIbl ABOJIIOIUNY, «IKOJIOrHYecKass M30JSAUs MONYJIAIHUi ceBaHCKOU (openny,
«I"eorpaduueckast U301 TUCTBEHHULIBI CHOMPCKOM U TUCTBEHHHUIIBI IAyPCKOiD»,
«ITonynsIMOHHBIE BOJHBI YMCICHHOCTH XUIIHUKOB U KEepTB», «Cxema neicTBUS
€CTECTBEHHOTO 0TOOpay», «@opMbl OOPHOKI 32 CylllecTBOBaHUE», « UHIyCTpuaIbHbIN
Menanu3zM», <«KuBble  uckomaembie»,  «IIOKpOBUTENBCTBEHHAsi  OKpacka
KUBOTHBIX», «lIpenymnpexnaromas OKpacka >XHUBOTHBIX», «DU3HOJIOTHYECKHUE
apantaiun», «lIpucnocoONeHHOCTh OpPraHu3MOB U €€  OTHOCUTEIBHOCTBY,
«Kpurepuu Buaa», «Bunpl-nBoHuKN», « CTpyKTypa Buaa B npupoae», «CrnocoObl
BHU1000pa3oBaHus», «I'eorpaduueckoe BUA00Opa30BaHUE TPEX BUJIOB JaHIBIIICH,
«IKOJIOTHYECKOE BUI000pa30BaHUE BUIOB CUHUID», «IlOTUIUIOWIBI pacTeHUID,
«KamycTHO-peneuHblil ruopumy.

O6opynoBaHue: repOapuu pacTeHU, KOJUIEKIIMM HACEKOMBIX, Uyydelia NTHIl U
3BEpel ¢ mpuMepaMu pa3IMuHbIX MPUCTIOCOOJECHUM, Yydelia MTUIl U 3Bepel pa3HbIX
BHJIOB, TepOapuM pacTeHHH OJU3KHMX BHJOB, OOPA30BABIIMXCSA Pa3IMYHBIMU
CIIOCOOAMH.

JlaGopaTopHasi padoTa «BrIsBiIcHNE N3MEHYMBOCTH Y 0COOEH OJTHOTO BUJIAY.

JlaGopaTopHnasi padora «IIpucnocoOneHrss OpraHu3MOB U UX OTHOCUTEIIbHAS
1e71eCO00pa3HOCThY.

Jlabopatopuass pabora «CpaBHeHHE BHJIOB 10 MOPQPOIOTUUECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIIOLMS U €€ pe3yJibTaThl

MeTonbl  M3ydeHHS ~ MaKpOlIBOMIONUHU. [lajmeoHTOnOrMyecKkue MeTO[bl
uzyyeHus: HBomonuu. Ilepexonneie ¢GopMbl U (PUIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpadudeckue meTonsl u3ydeHus: sBomtonuu. CpaBHeHUE (QIIOPHI H
(dayHbl MaTepuUKOB W OCTpPOBOB. buoreorpaduueckue obiactu 3emiau. Bumabl-
DHJIEMUKHU U PEITUKTHI.

OMOpPHUONIOrHYECKUe U CPABHUTEIHLHO-MOP(OJIOTHUECKHE METOAbl U3YUEHUS
ABOIONMM. ['eHeTHYecKkne MeXaHU3Mbl JBOJIIOLMM OHTOT€HE3a M TMOSBJICHUS
HBOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AQHAJOTHYHBIE  OpPTaHBbI.
PyaumenTtapuble  opraHbl M aTaBuU3Mbl.  MOJIEKYJISIpHO-T€HETUYECKUE,



OMOXMMHUYECKHE U MATEMAaTUYECKUE METOAbI U3YUEHUS IBOIIOLUU. [ OMOJIOTHYHBIE
redbl. COBpeMEHHbIE METO/IbI IIOCTPOEHUS (PHIIOTC€HETUYECKUX JICPEBHEB.

XPpOMOCOMHBIE MYTALIMH U 3BOJIOLUS TEHOMOB.

OO61mue 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKYuU.
HeoOpatumocTs 3Bomtonnu. AfanTuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB
ABOJIIOLIUY.

JleMoHCTpanun

[Toptpetsl: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, O. ['ekkens.

Tabnuubl 1 cxembl: «DUIOreHETUUECKUI Psi JIOMIATn», «APXEONTEPUKCY,
«3Bepo3yoOble  smepb»,  «Creronedansy, — «Pununoguthl»,  «CeMeHHBIE
NanopoTHUKW», «buoreorpapuueckue 30HBI 3emium», «llpei) KOHTHHEHTOBY,
«Penuktey, «HavanpHble cTaauu 3MOPUOHAIBHOTO PA3BUTUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTUYHBIE OpraHby, «PyIHUMEHTHI,
«ATaBU3MBI», «XPOMOCOMHBIE HAOOpHI 4YEJIOBEKAa M IIMMIIaH3e», «l JIaBHBIC
HaIpaBJICHUS 3BOJIIOIUNY, «O011I1e 3aKOHOMEPHOCTH 3BOJTFOLIHI.

OO6opynoBaHue: KOJUJIGKIIMU, TrepOapuu, MYJSDKA HMCKOMAEMBIX OCTaTKOB
OpPTraHU3MOB, MYJISI’KU TOMOJIOTUYHBIX, AaHAJIOTUYHBIX, PYJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TUNOTE3bl MNPOUCXOXKACHUS >KU3HM Ha 3emie. AOUOTeHe3 H
naHcrepmusi. [JloHayuHble IpencTaBlIeHUs O 3apOKICHUU JKU3HU (KPEalMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOKIEHUS KU3HU U €€ ONpOBEpKeHHE ornbITamu .
Penu, JI. Cnannannanu, JI. [lactepa. [IpoucxoxaeHue >kM3Hu U aCTPOOHOJIOTHSL.

OcHOBHBIE JTaIlbI HEOPraHUYECKOU JBOJIIOLIUU. [ImanerapHas
(reonmoruueckasi) SBOJIOINUSA. XHUMHUYECKass OHBOJIONMSA. AOUOTCHHBINM CHHTE3
OpraHnyeckux BemecTB n3 Heopranndeckux. Omeir C. Mumtepa m I'. Opm.
OO6pazoBanue noaumMepoB u3 MonomepoB. Koaieparnas runote3a A. M. Onapuna,
rurnore3a mnepBuyHoro OynboHa JIk. XongeiHa, reHeTHdeckass rumoTe3a [
Ménnepa. Pubosumer (T. Yexk) u runoreza «mupa PHK» V. T'unOepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hctopus 3emnn u MeToIbI €€ n3ydeHus. MlckonaeMble OpraHu4eCcKUe OCTAaTKH.
['eoxpononorust u e€ meroapl. OTHOCUTENIbHAS U AOCOIIOTHAs] T€OXPOHOJIOTHS.
["'eoxpoHoIOrMYecKas MKaja: 30HbI, 3pbl, IEPUOJIbI, STTOXH.

HavanbHbie 3Tanbl OpraHMYecKOM HBOMIOUMU. [losBIeHME W 3BOMIOLUA
NEPBBIX KJIETOK. DBOMIONUSA MeTabonu3Ma. BO3HUKHOBEHHE MEPBBIX HKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTIEHKM KaK aHAJIOT MEPBBIX Ha 3emiie COOOIIECTR.
Crpomaronutsl. [IpokaprOThl U 3yKapUOTHI.



[Tpoucxoxaenue syKapuoT (CUMOUOTEHE3). DBOTIOLNUOHHOE MTPOUCXOKIACHHE
BUpPYCOB. lIpoucxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX I'PYNI MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIONMU BbICIINX pacTeHUi. OCHOBHBIE apOMOP(O3bI
pactenud. Beixonm pacteHuit Ha cymry. [losiBieHHe CIIOPOBBIX pACTCHUH U
3aBoeBaHre uMU cymu. CemeHHble pacTeHus. [IpouncxoxjaeHrne BETKOBBIX
pPaCcTCHUMN.

OcCHOBHBIE ATallbl 3BOJIOIMHU KUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBbie XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIOLUA TO3BOHOYHBIX.
[Ipoucxoxaenne ampuobuii u pentwimil. [IpoucxoxaeHrue MIEKONUTAIONIUX U
ntui. [lpunnun kimodeBoro apomopdosza. OcBoeHue OECIO3BOHOYHBIMU U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pasutne xu3HM Ha 3eMje MO ’>paM W MEepuoiaM: apxeu, MPOTEPO30i,
najaeo30i, Me3030i, kaiiHo301. OO0I111ast XapaKTEepPUCTUKA KJIMMAaTa U T€OJIOTMYECKUX
nporieccoB. [losBieHNE U pacuBET XapaKTEPHBIX OPraHU3MOB. YTII€0Opa30BaHUE:
€ro yCJIOBUS U BIIMSIHUE HA Ta30BbIA COCTaB aTMOC(EpHI.

MaccoBble BBIMUPAHUSI — 3KOJIOTHYECKHE KPU3HUCHI MPOUUIOro. [IpuunHel u
CJIEICTBUS MAacCOBBIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €r0
ocobenHoctu. [Ipobiema coxpanenus 6mopazHooOpasusi Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [lpuHuumnel knaccupukanuu
oprann3MoB. OCHOBHbBIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JleMmoHcTpanuu

[Toptpetsl: @. Penu, JI. Cnannanuanw, JI. ITactep, 1. . Meunukos, A. .
Omapun, Ix. Xonaenn, I'. Ménnep, C. Mumnep, I'. IOpu.

Ta6nuiel u cxembl: «Cxema omnbita @. Penny», «Cxema onbita JI. [Tactepa mo
M3YUYCHHUIO CaMO3apoKIeHUs *Ku3HW», «Cxema ombiTa C. Muinepa, I'. FOpwn»,
«JTamnbl ~ HEOPraHWYECKOW  3BoMouuM», «l'eoxpoHosOrMYecKass  IIKaliay,
«HavanbHble 3Tanbl OpraHUYECcKOM HBOMOLMHNY, «Cxema o0pa3oBaHUs dyKapHOT
nyTéM cumbOuorenesa», «Cucrema XuBoW mnpupoab», «CTpoeHue BUpPYCa,
«Apomopdosbl  pacreHuit», «PuHHOGUTHY, «OIHOKIETOUYHBIE BOIOPOCIINY,
«MHoOroKJeTOuHble BOoAOpocHn», «Mxuy», «llamopoTHuku», «l'onocemMeHHbIE
pacteHus», «Opranbl IBETKOBBIX PacTEHUID, «CXxeMa pa3BUTHS ) KUBOTHOTO MUPay,
«Apomop(do3sbl KUBOTHBIX», «IIpocTeitmmey, «KumeunomnomnoctHeie», «llnockue
yepBu», «Ynenuctonorue», «PbiOb», «3emMHOBOIHBIEY, «lIpecmbikarommecs,
«IItnpeyy, «Miekonurtarommuey, «Pa3BuTue )xu3HU B apXeuckoun spe», «Pa3Butue
)KU3HH B TMPOTEPO30OUCKON 3pe», «Pa3BuThe XKU3HM B NAJICO30MCKOU 3pey,
«Pa3BUTHE KU3HU B ME3030MCKOMN 3pe», «Pa3BuTHe )XU3HU B KAaHO30MCKOU 3pe»,
«CoBpeMeHHas cucTeMa OpraHu4eCcKOro Mupay.



O6opynoBanue: repbapuu pPACTEHWN pa3IWYHBIX OTMAEIOB, KOJIICKIIUH
HAaCEKOMBIX, BJIJKHbBIE MIPENapaThl >KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUU
UTJIOKOXKHX, CKEJIEThl TO3BOHOYHBIX dKUBOTHBIX, UydeJia ITUI] U 3BEPEH, KOJUIEKIIUU
OKaMEHEJIOCTEH, TOJIE3HbIX MCKOMAEMbIX, MYJSDKA OPraHUYECKUX OCTATKOB
OpTaHU3MOB.

Bupryansnas naéoparopHas padora «MopaenupoBaHue onbiToB Muiiepa—
KOpu no n3y4ennio abMOTEeHHOTO CHHTE3a OPTAaHNYECKUX COCTMHECHUN B IIEPBUYHOMN
atMocdepe».

JlabopaTtopnasi padora «/I3yyeHue M omnHMcaHWE MCKONAEMbBIX OCTATKOB
JIPEBHUX OPTaHU3MOB).

IIpakTnueckass padora «M3ydeHne OCOOEHHOCTEH CTPOCHUSI paCTECHUM
Pa3HBIX OTAEIOBY.

IIpakTuyeckas padora «/3yueHue oCOOEHHOCTEH CTPOEHUS MTO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. IIpoucxoxaeHue Yea0BeKa — AaHTPOIIOIeHe3

Paznenbl 1 3agaun aHTpONOaOruu. MeTo1bl aHTPOIIOJIOTHH.

CraHOBIICHME TPEICTABICHUN O MPOMCXOXKIACHUM YEJIOBEKa. PelnruosHeie
BO33peHUs. COBpEMEHHbIE HAYYHBIE TEOPUH.

Cx0ACTBO YenoBeKa C )KUBOTHBIMUA. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.
CBuzerenbcTBa  CXOACTBA  YEJOBEKAa C  JKUBOTHBIMH:  CPaBHUTEIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU310I0r0-OMOXUMHUYECKHUE,
noBesieHueckue. OTanyust 4elaoBeKka OT )KUBOTHBIX. [IpSIMOXOXKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHe roJOBHOIrO MO3ra U BTOPOM CUTHAJIBHOM
CHUCTEMBI.

JIBrkymue cuiibl ((akTOpbl) aHTPOINOreHe3a: OMOIOrHYecKue, COlluaIbHbIE.
CooTHotieHrue OMOJIOTMYECKUX U COIUATIbHBIX (DaKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaJMM aHTpOIOreHe3a. PaHHHME YenoBEeKOOOpa3HbIE O0E3bSHBI
(IPOKOHCYJIBI) M PAaHHUE MTOHTHIBI — OOIITHE MIPEIKH YeIOBEKOOOPA3HBIX 00€3bsH 1
MOIeH. ABCTPaJONUTEKN — JBYHOTHE NMPEAKH JIOAEH. UenoBeK yMeIbld, MepBbIe
V3TOTOBJICHUS OPYAUHU TpyAa. UeloBeK NPAMOXOISIINI U IIEPBBIN BBIXO JIIOAEH 3a
npenennsl Appuku. YenoBek reifenboepreckuil — o0l npeiok HeaH 1epTaaIbCKOro
YEJIOBEKA M YEJIOBEKa pa3syMHOro. YeloBeK HEaHAEpTAIbCKUM KaK BHJ JIKOJEU
XOJIOJHOTO KJIMMara. YenoBeK pa3yMHbIM COBPEMEHHOTO THIIA, JIEHUCOBCKHM
YeJIOBEK, OCBOCHHE KOHTHHEHTOB 3a mnpenenamu Adpuku. IlameoreHetuka u
MaJICOTCHOMUKA.

DBOJIONUS COBPEMEHHOTO 4YesoBeKa. EcTecTBeHHBI OTOOp B TMOMYJISIHSIX
yenoBeka. MyTanuoHHbIN Tiponiecc u noauMopdusM. [lomynsiroHHbIE BOJHBI,
npeiid reHoB, murpanus U «3(pQPeKT ocHOBATENs» B MOIMYISIUIX COBPEMEHHOTO
YEJI0BEKA.



Yenoseueckne pacel. llonarne o pace. bospmme pacel: eBporeoniHast
(eBpaswmiickasi),  aBCTpajo-HErpoujHAas  (PKBATOpUANbHASs),  MOHTOJOUAHAs
(a3maTcko-aMepuKaHcKas). BpemMs u myTu paccelieHHs 4YelnoBeKa IO IJIaHETe.
EnuHcTBO  4yenoBedecknx — pac. HayuHas  HECOCTOSITENBHOCTh  pacHU3Ma.
[IpucnocoOIeHHOCTh YeNoBeKa K pa3HbIM YCIOBHUSIM OKpYXKalolehd Ccpeabl.
Bnusiaue reorpaduueckoit cpeanl u Apeiida reHoB Ha MOP(HOIOTHIO U (PU3HOIOTHIO
YeJoBeKa.

MexaucuuiuinHapHbple  MeTojbl B (usnueckol  (OMOJOTHUECKOH)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS ~ AHTPOINOJIOTHS U MAJCOaHTPONOJIOTHS
YEJIOBEYECKUX MOMYJIAUN. broconuanbHble UCCIEAOBAaHUSA MPUPOJBI YEIIOBEKA.
HccnenoBanre KO3BOTIOLUHA OMOIOITMYECKOT0 M COLMATIBLHOTO B YEJIOBEKE.

JleMoHCTpauumn

[Toptpersr: Y. lapsun, JI. Jluku, 4. 5. Porunckui, M. M. I'epacumos.

Tabnuibl u cxembl: «MeTOoIbl aHTPOTOJIOTUNY, «['0JOBHOM MO3I YeJIOBEKaY,
«YenoBekooOpa3Hble 00€3bsiHBDY, «CKelneT uenoBeKa W CKeJeT IIMMITaH3e»,
«PynMMEHTHI U aTaBU3MBDY, «J|BIXKYIIIME CUIIBI aHTPOIIOTEHE3a», « DBOJIFOIIMOHHOE
IPEBO  4YENOBEKa», «ABcTpajtonutTek», «YenoBek  ymensii», «YeaoBek
NPSAMOXOISIINI, «JleHrucoBckuil yenoBek» «Heanaepranbupl», « KpoMaHbOHIIBDY,
«IIpenku yenoBeka», «ITanbl 3BOTIOLNHN YEIIOBEKa», «Packl UetoBeKay.

OOopynoBaHue: MYJSDKM — OKaMEHENIOCTeH, TPEeAMETOB MaTepualibHOU
KyJbTYpbl TpPEIKOB 4YeJlOBeKa, penpoaykuuu (dororpaduu) KapTUH C
MUdoIOTHYECKUMU U OUOJEHCKUMH CIOKETaMH TPOMCXOXKICHUSI YEJIOBEKa,
dboTorpaduu Hax0I0K KCKOTIAEMBIX OCTATKOB UEJIOBEKA, CKEJIET YeJIOBEKa, MOJIENb
yeperna 4yeJoBeKa U ueperna MMMITaH3€, MOJIEb KUCTH YEJIOBEKA U KUCTH IIUMIaH3e,
MOJEIHN TOpPCa MPEIKOB YEIOBEKA.

JlaGopaTopnasi padora «M3yueHne OCOOEHHOCTEW CTPOEHHUS CKeJeTa
YeJI0BEKA, CBSI3aHHBIX C MPSAMOXOKICHUEM).

IIpakTnueckas padora «/3yueHne KOJIOrMYeCKUX aJanTallil YeII0BEKay.

Tema 6. Jxkojoruss — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB U
HAOPTraHU3MEHHBIX CHCTEM C OKpY KaloLIel cpenoi

3apoxaeHue U pa3BuTHe 3kojoruu B Tpynax A. 'ymbGonsara, K. @. Pynee, H.
A. CesepuoBa, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Pa3nensl u 3amauu
sK0J0THH. CBSI3b 3KOJIOTUU C APYTUMH HAyKaMHU.

Metonbl 3kosoruu. IlosieBble HaOMOAEHUS. DKCOEPUMEHTBHI B DKOJIOTHH:
NpUpoOAHbIE W JiabopaTtopHble. MoJenupoBaHre B HKOJIOTMU. MOHUTOPHUHT
OKPY KaIOIIeH CpeIbl: JTOKAIbHBIN, PETUOHAIBHBINA U TJI0OATBHBIN.

3HaYeHUEe OKOJIOTMYECKUX 3HAHUM IS 4YEJIOBEKa. DKOJOTHYECKOe
MHUPOBO33PEHUE KaK OCHOBA CBS3CH YEIOBEYECTBA C mMpUpoaor. PopMHUpOBaHUE
HKOJIOTUYECKOMN KYJIbTYPbl U HKOJIOTHYECKON rpaMOTHOCTH HACEICHHUS.



JleMoHCTpanun

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

Tabmuubl u cxembl: «Pazgensr skomorun», «Meroabl 3Konoruny, «Cxema
MOHHUTOPHUHTA OKPYKAOIIEN CPEABDY.

JlaGopaTopHuasi padora «3yuenue METOJ0B AKOJIOTUYECKUX
VCCIICIOBAHUID.

Tema 7. Opranusmsl U cpea OOUTAHUS

DKoyiornueckre (PakTopbl U 3aKOHOMEPHOCTH uX aenctus. Kinaccudukanms
HKOJIOTHYECKUX (DAKTOPOB: aOUOTHUECKUE, OMOTHUECKHUE, aHTpOIoreHHbIe. O01me
3aKOHOMEPHOCTH AEHCTBUSA 3KoJIorHueckux (akropos. IIpaBuno munumyma (K.
[lInpenrens, 0. JIubux). TonepaHTHOCTb. DBPUOMOHTHBIE U CTEHOOMOHTHBIC
OpTaHU3MBI.

AbGuoTtnueckue ¢akrtopel. CBeT Kak sKonorudeckuit daxrtop. JleicTBue
Pa3HBIX YYACTKOB COJIHEYHOTO CIEKTpa HAa OPTaHU3MBI. DKOJIOTHYECKHUE TPYIIIbI
pacTeHUd M >KUBOTHBIX [0 OTHOLICHUIO K cBeTy. CuUrHajgpHas poJib CBETA.
DoTONEPUOIU3M.

Temneparypa kak nsKkonorudeckuit (axrtop. JleiicTBue TemriepaTypbl Ha
opraHu3Mbl. [oMKWIIOTEPMHBIE U TOMOMOTEPMHBIE OPTAaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTAHU3MBI.

Bnaxuocts kak skonorumyeckuid ¢aktop. IlpucnocoOneHuss pacteHuili K
nojJiep>kKaHuio0 BojHOTO Oananca. Knaccudukamnus pacTeHUN MO OTHOIICHUIO K
Boje. [IpucrnocoOneHust ®KUBOTHBIX K U3MEHEHHUIO BOJHOTO PEKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJIHAs, HA3€MHO-BO3JYIIIHAs, MOYBEHHA,
rIyOMHHAsT ~ TIOANOYBEHHAsl,  BHyTpuUOpraHu3MeHHas.  DU3UKO-XUMHUYECKUE
0COOEHHOCTH cpefi 00uTaHusi opraHu3MoB. [Ipucnoco6neHunss OpraHu3MoB K KU3HH
B Pa3HbIX cpeaax.

buonornueckue putMmbl. BHemHue u BHyTpeHHUE pUTMBI. CyTOYHBIE H
roguuHbie pUTMBL. [IprCOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM W3MEHEHHSIM
YCJIOBUU KU3HU.

’Kuznennsie popmbl opranu3mMoB. [ToHsiTue o xu3HeHHOM popme. JKu3HEeHHBIE
dbopMbl pacTeHHWI: JEpeBbs, KyCTAapHUKH, KYCTAapHUYKH, MHOTOJICTHHE TPaBBHI,
OJTHOJICTHHE TpaBbl. JKu3HEHHBIC (OPMBI )KUBOTHBIX: THUIPOOUOHTHI, TEOOMOHTHI,
a’poOroHTHI. OCOOEHHOCTH CTPOCHHS U 00pasa >KU3HH.

buotnueckue pakTopsl. Bumbl OMOTHUECKUX B3aUMOACHCTBUM: KOHKYPEHIIUSI,
XUIIHAYECTBO, cuMOM03 u ero (opmel. [lapazutuszm, kooreparusi, MyTyaau3M,
KOMMEHCaJIU3M (KBapTUPAHTCTBO, HaxJICOHUYECTBO). Herpoduueckue
B3auMoJecTBUs  (Tommueckue, (Qopuyeckue, (¢abpuueckue). 3HAUCHUE



OMOTHYECKUX B3aUMOJACHCTBUN JUIsl CYLIECTBOBAHMS OpPraHU3MOB B CpeEle
obutanus. [IpUHIMT KOHKYPEHTHOTO UCKITIOUEHUS.

JleMoHCTpanumn

Tabmuubl U cxembl: «IDkonorudyeckue @akrtopb», «CBETOBOM CIEKTpPY,
«IKOJIOTUYECKHAE TPYIIIHI JKUBOTHBIX MO OTHOLICHUIO K CBETY», «TEnIoKpoBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >KHUBOTHBIE», «DHU3MOJIOTMYECKUE aJanTaluu
KUBOTHBIX», «Cpenbl OOWTaHHMS OpPraHU3MOB», «bBHONOrMYECKHEe PUTMBDY,
«Kuznennslie popmbl pacTeHUi», « KuzHeHHbIE (HOPMBI )KUBOTHBIX», « IKOCUCTEMA
HIMPOKOJIMCTBEHHOI0 Jiecay, «IKOCHCTEMA XBOMHOro Jieca», «llemn mnuTaHus»,
«XUITHUYECTBOY, «ITapazutuzm», «KoHKypeHUus», «CuMOm03»,
«KomMeHncanuzm.

OOGopynoBanue: repOapuu pacTeHUNW U JKUBOTHBIX, MPUCHOCOOJIEHHBIX K
BIMSHUIO Pa3jMYHBIX SKOJIOTMYECKUX (DaKTOpoB, repOapuu CBETOJIOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIMBBIX PACTEHUH, CBETOJIOOUBBIC, TEHENIOOUBBIE U
TE€HEBBIHOCJIMBbIE KOMHATHBIE PACTEHUS], repOaprn U KOJUIEKIUU TEIUIONIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PAaCTEHUM, dydelia NTULl U 3Bepel, repOapuu
pacTeHui, OTHOCSIMXCA K TUrpoduraM, kcepopuram, Me30puTaM, KOMHATHBIE
pacTeHMsl TaHHBIX TPy, KOJJIEKIUU KUBOTHBIX, OOUTAIOIIMX B Pa3HBIX Cpenax,
repbapum M KOJUICKUMH PACTEHMH M JKUBOTHBIX, OOJIaJalOUIMX YepTamu
IPUCHIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCIOBUH KU3HU, TrepOapuu M
KOJUIEKIIMU PACTEHHM M JKUBOTHBIX PA3IMYHBIX >KM3HEHHBIX (POpPM, KOJUICKIUU
KUBOTHBIX, YUYACTBYIOIIUX B PAa3IMYHBIX OMOTUUYECKUX B3aUMOJICHCTBUSX.

JlabopaTopuasi padora «BrbisiBIeHHE MPUCTOCOOTICHUN OpPraHU3MOB K
BIIUSTHUIO CBETAY.

JlaGopaTopnasi paGora «BpisiBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BJIUSIHUIO TEMIIEPATYPbD».

JlaGopaTopHasi paboTa « AHATOMHUYECKHE OCOOCHHOCTH PACTCHUHN U3 Pa3HBIX
MeCT OOUTaHUS.

Tema 8. IKo10rusi BUAOB U MOIYJIA LMK

DKOJIOTMYECKHE  XapaKTePUCTUKU  TOMYJISILIHH. [lonynsauust  Kak
Oouonornyeckas cucreMa. Posib HEOTHOPOAHOCTH Cpelibl, PU3NYECKUX OAPHEPOB U
0COOEHHOCTEM OMOJOrMU BUIOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyjisinuid. OCHOBHBIE TOKa3aTead MOMYJSIUUMU: YHUCIEHHOCTb, IUJIOTHOCTb,
BO3pacTHasi W TI0JIOBasi CTPYKTypa, pOXKIAeMOCTb, MNPHUPOCT, TEMI POCTa,
CMEPTHOCTb, MUTPALIUSL.

OKoJiornyeckas CTpykrypa nomyssinud. OLleHKa YUCIEHHOCTH MOIYJISLUH.
JluHaMyKa MOMyJsIqUU U €€ peryssiuus. bHoTHYecKMii NMOTEHLMAN MOMYJISALUH.
MonenupoBaHue AMHAMUKY nonyJanuy. KpuBble pocTa YHCIEHHOCTH MOITYJISILUY.
KpuBble BbDKMBaHUA. Peryssnus YUCICHHOCTH MOMYJISALMNA: pojib (PaKTOpOB,



3aBUCSLIMX U HE 3aBUCSALIUX OT IUIOTHOCTH. DKOJIOTMYECKUE CTPATETUU BUJIOB (T- U
K-ctparerun).

[Tonsitue 00 sKomornyeckoil Huie Buaa. MecrooOuTanue. MHoromepHas
MoJenb dKosiornyeckon Humun Jx.M. XarunHcona. Pa3Mepbl 3KOJI0TMYECKOU
Hui. [loTeHnnanbHas U peanTu30BaHHAs HUILIU.

Bun kak cucrema nomyiasiuui. Apeansl BUAOB. BHIBI M HMX >KM3HEHHBIE
CTPATETruu. JKOJOTNYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTU TIOBEJECHUS W MUrpaluid >KUBOTHBIX. buosormueckue
WHBA3UH YyKEPOJHBIX BUIOB.

JleMoHCTpauuK

[Toptper: k. . XaTunHCOH.

Tabmuubl W cxembl: «ODKOJOTMYECKUE XAPAKTEPUCTUKU MOMYJISLUNY,
«IIpocTpaHcTBEeHHass  CTpyKTypa  mnomyisiqum», «Bo3pacTHble  NMHUpPaMHJIBI
nonyysinum», «CKOpOCTh  3aceleHuss MOBEPXHOCTH 3€MJIM  Pa3IMYHbIMU
opranuzmammn», «Mojeinb s3xonorundeckoi Humu [Jx. Y. XaTunHconay.

O6opynoBanue: repdapun pacTeHU, KOJJIEKIIUH )KUBOTHBIX.

JlaGopaTopHnasi padora «IIpucnocoOsieHust CEeMsiH paCTEHUI K PaCCEIICHUION.

Tema 9. Jxosorust cood1mEecTB. IKOJIOrHYECKHE CHCTEMBI.

CoobmiectBa opranu3moB. buonenoz u ero crpykrypa. CBsizu Mexay
OpraHu3MaMH B OHOLIEHO3E.

Dkocuctema kak oTkpbiTas cuctema (A. Jx. Tencnu). dyHKUMOHATBHBIE
OJIOKM OpraHu3MOB B HKOCHUCTEME: IMPOIYLEHTbI, KOHCYMEHTbI, PEIyLEHTHI.
Tpoduueckne ypoBHu. Tpoduyeckue unenu u certu. AOHOTHYECKHE OJOKHU
skocucTeM. [1ouBBl ¥ MBI B 3KOCUCTEMAX. KpyroBopoT BEIECTB U OTOK SHEPTUU
B DKOCUCTEME.

OcHOBHBIE TOKA3aTENU SKOCUCTEMBI. bruoMacca 1 mpoAyKIHs. DKOJIOTHUECKHE
nUpamMUbl YUCesl, 0MOMACChl U DHEPTHUH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykueccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W MX TMPUYUHBL. AHTPOINOIEHHbIE BO3JCUCTBUS Ha
cykueccuu. KnnmakcHnoe cooOuiectBo. bropaznoodpasue u noiaHoTra Kpyropopora
BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[IpupoaHbIe 3KOCUCTEMBL. JKOCUCMEMbL 03ED U peK. DKocucmemvbl Mopet u
oKeanos. Ixocucmemvl MYHOP, 1€co8, CMmenel, nyCmbitb.

AHTPOTNIOTEHHBIE HIKOCUCTEMBI. ATpO’KOCHCTEMA. ATpoleHo03. Paznuuus
ME3K]ly aHTPOIIOTEHHBIMH U PUPOAHBIMU IKOCUCTEMAMHU.

VYpOoskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [opoackas
bropa u ¢ayna. CuHaHTpomm3aius TOpoOJACKoW QayHbl. buonormdeckoe wu
X035MCTBEHHOE 3HAUYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.



3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
sKocucteMax. Ponb kackadnoeo sghghekma u 6u008-30upuxamopos (Kiouesvix
8U008) 6 QyHKyuoHuposanuu skocucmem. IlepeHOC PHEPTUN U BEIIECTB MEKIY
CMEXHBIMH SKOCUCTEMaMHU. Y CTOMUHMBOCTh OPraHU3MOB, MOMYJISIIUNA U 9KOCUCTEM
B YCIIOBHUSIX €CTECTBEHHBIX M aHTPOIIOTEHHBIX BO3ACHCTBHIA.

Mexanuzmbl 6030eticmaus 3a2ps3HeHUll Pa3HbIX MUNO08 HA CYOOP2aHU3MEHHOM,
OpP2AHUBMEHHOM,  NONYJIAYUOHHOM U  IKOCUCMEMHOM  VYPOBHAX,  OCHOBYI
9KOJIOSUHECKO20 HOPMUPOBAHUSL AHMPONO2EHHO20 6030eucmsusi. MeTol0IoTHs
MOHHTOPHUHTA €CTECTBEHHBIX M AaHTPOIIOT€HHBIX YKOCHCTEM.

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

IIMPOKOJIUCTBEHHOTO Jiecay, « IKOCHUCTEMa XBOWHOTO Jecay, «DYHKIIMOHAIbHbBIE
IPyIIBI OPraHU3MOB B SKOCHUCTEME», « KpyroBopoT BeliecTB B akocucteme», «Lenu
nuTaHus (MacTOWIHAS, JAETPUTHAs)», «DKOJIOTHYECKAs MUpaMuia YHCEeI»,
«OKonorudeckas mupamMuia OMOMacChl», «IDKOJIOTHUECKas MUpaMuia dHEPTUNY,
«O0pazoBanue 0onota», «llepBuunas cykieccus», «BoccTaHoBIeHUE Jieca MOCIe
noxkapa», «KocucrteMa o3epa», «ArpoieHos», «KpyroBopor BemiecTB U MOTOK
HHEPrUU B arporeHosey, «[Ipumepsl ypoboskocucTem».

OO6opynoBanue: repOapuu pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uyydelia NTHIl U
3Bepeid, repObapuu KyJIbTYpPHBIX H TUKOPACTYIINX PACTCHHUM, aKBAPUYM KaK MOJIETh
HKOCUCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanue ypo03KOCUCTEMBD».

JlabopaTtopuasi padora «M3yueHue pazHOOOpazusi MEIKUX TMOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX SKOCHCTEMAX).

IKCKYpcusi «IKCKYpCHsl B TUIIMYHBIM OMOTEO1eHO03 (B TyOpaBy, OEpe3HsK,
CJIbHUK, Ha CYXOJI0JbHBINA UM TOMMEHHBIN JIYT, 03€p0, O0JI0TO)».

IKCKYpcusi «IDKCKypCHUsl B arposKocHcTeMy (Ha MOJie WIM B TEIIMYHOE
XO3SICTBO)Y.

Tema 10. buocdepa — riodanbHast IkOCHCTEMA

buocdepa — oOmennanerapHas 000Ji0ouka 3€MJIM, TJI€ CYIIECTBYET WIH
CyIlleCTBOBaJa kKM3Hb. Pa3zBuTHe mpejacraBieHuit o ouocdepe B Tpyaax J. 3rocca.
VYuenne B. U. Bepuanckoro o 6uocdepe. Obmactu 6uocdepsl u e€ coctan. XKuBoe
BeIeCTBO Orocdepsl U ero GyHKIIUH.

3aKOHOMEPHOCTH cyllecTBOBaHUsA Ouocdepbl. OcobeHHOCTH Ouochepsl Kak
rI00aIbHOM dKOCHCTeMBI. J[nHamudeckoe paBHOBecue B Onochepe. KpyroBopotst
BEIIECTB ¥ OMOTEOXUMHYECKHUE IUKJIIBI (YTIAEpoa, a30Ta). PUTMUYHOCTE SIBICHUH B
ouocdepe.



3oHanbHOCTHL OHMocdepsl. [TousTre o 6Gnome. OCHOBHBIE OMOMBI CYIIIH: TYHJIPA,
XBOMHBIE JI€Ca, CMEIIAHHBIE M IIUPOKOJMCTBEHHBIE JIeCa, CTENH, CABaHHBI,
MyCThIHU, TPOIMUYECKHE JIECA, BBICOKOTOPhs. KiuMar, pacTUTENbHBIN U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa 1 QyHKIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOIO MOTEHIMaja 1
ounochepHbIx QyHKIUHA.

JleMoHCTpanun

[Toptpetsl: B. U. Bepunanckuii, 3. 3rocc.

Tabmuubr 1 cxembl: «I'eocdepsl 3emim», «KpyroBopot azora B mpupoje»,
«KpyroBopoT yriepona B mpuponae», «KpyroBopor kwuciopona B mpupojie»,
«KpyroBopoT Boabl B mpupozae», «OcHOBHbIe OMOMBI cymmn», «KimMarnueckue
nosica 3emnm», «Tynapay, «Takra», «Cmemannsiili jgec», «IupokoIrCTBEHHBIN
aecy, «Crenby, «CaBanHay, «[lycTeiasy, « Tponudeckuit jgecy.

Oo6opynoBanue: repbapuu pacTeHHU pa3HbIX OMOMOB, KOJUIEKITUH >KUBOTHBIX.

Tema 11. YesnoBek u OKpy:Ka0OLIafA cpeaa

OKOJIOTUYECKHE KPU3UCHI W WX NPUYMHBL. Bo3aelcTBue dYenoBeka Ha
ouocdepy. 3arps3HeHre BO3AyITHON cpebl. OXpaHa BO3ayxa. 3arpsi3HEHUE BOTHOM
cpeabl. OxpaHa BOJHBIX pecypcoB. Pa3pymenue mouBbl. OxpaHa IMOYBEHHBIX
pecypcoB. I3MeHeHne Kiaumara.

AHTpOIIOT€HHOE BO3JICMCTBUE HA PACTUTENBHBIA U KUBOTHBIM MHUp. OXxpaHa
PaCTUTENILHOTO W KMBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPaHbl MPUPOJIBI.
Kpacasie xHuru. Oco0o oxpansemblie npuponanbie Ttepputopun (OOIIT).
borannyeckue caibl ¥ 300JI0TUYECKUE TTAPKHU.

OCHOBHbBIE TPUHIUIIBI YCTONYMBOIO PA3BUTHUSl YEJIOBEYECTBA U IMPUPOJBDL.
PanvonanbHOE  MPUPOJONOJB30BAaHUE M COXpAaHEHHE  OMOJIOTMYECKOTrO
pazHooOpasust 3emiu. OOImKME 3aKOHOMEPHOCTH TIJI00ANBHBIX HSKOJOTHYECKHUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOI'O KPU3HCaA U €T0 BEPOSITHBIE MOCIEICTBHSL.

Pa3BuTnEe METOJOB MOHUTOPWMHIA PA3BUTHS OMACHBIX TEXHOTECHHBIX
npoueccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujeli u
KOHKYDEeHmMOoCnocooHou snepeemuxe. buonoeuueckoe pasnoodpasue u buopecypcul.
Hayuonanvuvlie ungopmayuonnvle cucmemsl, odecneuusaroujue O00CmMyn K
uHgopmayuu NO COCMOAHUIO OMOENbHLIX 6U008 U 3Ikocucmem. OcHogbl
IKopeadbuIUmayuyu dKocucmem U cnocooos 060pvOLL ¢ OUONOBDENCOCHUIMUL.
Pexoncmpykyus Mopckux u HazemMHvIX IKOCUCNEM.

JdeMoHcTpanuu

Tabmuibl 1 cxeMbl: «3arpsizHeHne atMocepbi», «3arps3HeHue TUAPochepb,
«3arpszaenue nouBb», «[lapaukoBeIit A3ddhexT», «Oco00 oxXpaHseMbie TPUPOTHBIC
TeppUTOpUN», «MOJenH yIpaBIsieMOTro MUPay.



ObopynoBanue: Qororpapuu OXpaHAEMbIX pacTeHH U >KUBOTHBIX KpacHoi
kHuru Poccurickon ®@enepanun, KpacHON KHUTM peTHOHA.



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

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OOy4YaronMMHUCSL TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsl: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTMYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPAMMBI IO OHMOJIOTHH
BBIJICJICHBI CIIEAYIONIME COCTABISAIONINE: OCO3HAHHWE OOYYaIOIIMMUCA POCCUICKON
IPAXKIAHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACNCHUI0, Haiuuyue Mmomusayuu K OOy4YEHUIO  OHOJIOTUH,
yeneHanpasienHoe pazeumue BHYTPEHHUX YOEXKICHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb 00YUYAIOIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
OMOJIOTUYECKOTO 00pa30BaAHUS, HAIUYUE NPABOCOZHAHUS DKOJIOTUYECKON KYJIbTYPHI,
cnocooHocmu cmagums eI U CTPOUTH )KU3HEHHBIC TJIAHBbI.

JInyHOCTHBIE PE3yJIbTaThl OCBOEHUS MTPOTPAMMBI IO OUOJIOTUM JOCTUTAIOTCS B
CAMHCTBE YYEOHOW M BOCHUTATEIBHOW JESITEIBHOCTH B COOTBETCTBUU C
TPAAULIMOHHBIMUA POCCUICKHUMU COLUUOKYJIBTYPHBIMU, UICTOPUUYECKUMHU U JTyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUJIaMU M HOPMaMHU
MOBEJICHUSI W CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUs, CAaMOBOCIIUTAHUS U
CaMOpa3BUTHUSA, Pa3BUTHUS BHYTPEHHEW TMO3UIIMU JIMYHOCTH, MATPUOTHU3MA H
YBAKEHUS K 3aKOHY W IMPABOIOPSAIKY, YEJIOBEKY TPyJa U CTaplIeMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACJICAUIO U
TPaJULIMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir Denepaiuu, npupoae u
OKpYXarouUIen cpee.

JInyHOCTHBIE pe3ybTaThl OCBOEHHUsI yueOHoro mpeamera «buosorusy
JIOJDKHBI OTPaXkaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3WTHUBHBIX BHYTPEHHHUX  YOEXKIEHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peav3allii OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEIBHOU ESITENLHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTH TPAKIAHCKOM MO3UIIMK O0YYaIOIIEeT0oCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUICKOI0 OOIIECTBA;

OCO3HAHHME CBOMX KOHCTUTYITMOHHBIX MTPaB v 00S3aHHOCTEH, YBAXKCHHE 3aKOHA
Y MIPABONOPSIKA;



TOTOBHOCTBH K COBMECTHOU TBOPUYECKOMU NEIATEILHOCTH MPU CO3TaHUH YIeOHBIX
MPOCKTOB, PEIICHWH YyYeOHBIX MW TIO3HABATEIBHBIX 3a7a4, BBIMOJHEHUU
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, TO3HABAaTEIbHBIX M UCCIENOBATENbCKUX 3a7a4, YBAKHUTEIbHOTO
OTHOILIGHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXKJIEHUH CIOPHBIX BOIPOCOB
OHOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOU MJEHTUYHOCTH, TAaTPUOTU3MA,
YBQ)XXEHHUS K CBOEMY Hapoly, YyBCTBAa OTBETCTBEHHOCTH Tiepesl PonuHoi, ropoctu
3a CBOM KpaH, cBOIO PoauHy, CBOM SI3BIK M KYJIBTYPY, NPOIUIOE M HACTOSLIEE
MHOT'OHAIIMOHAJIBHOr0 Hapoaa Poccuuy;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACJIEAUIO U MAMSATHUKAM IPHUPOJIBI,
JTOCTHXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ, POCCUHCKMX YYEHBIX B CTaHOBJIEHUE U
pa3BuTHE OMOJIOTHMH, TOHMMAaHHUS 3HAYEHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO 00IIIEeCTBa;

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

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE TyXOBHBIX LIECHHOCTEHW POCCUICKOT0 HAPOJa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYACH Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYUBOTO OYIyIIErO;

OTBETCTBEHHOE OTHOLIEHHUE K CBOUM POJMUTENSM, CO3JJaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HM B COOTBETCTBUH C
TpaauuusMu HaponoB Poccun;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

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

IMOHMMAaHHUE YMOLMOHAIIBHOTO BO3JICUCTBHS KUBOU MIPUPOIBI U €€ LIEHHOCTH;



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

S) ¢usuyeckoro BocnuTaHus, GOPMHPOBAHHMA KYJAbTYPbI 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJIy4Yns:

MOHUMAaHUE U pean3alus 3J0pOBOTo U 0€30MacHOro 00pa3a KU3HH (370pOBOE
MUTaHKUE, COOJIIO/ICHUE TUTUEHUYECKUX MPABUI U HOPM, COATaHCHPOBAHHBIN PEKUM
3aHATHI W OTHObIXa, peryjsipHas (u3uyeckas aKkTUBHOCTB), OEpEekKHOro,
OTBETCTBEHHOTO M KOMIETEHTHOI'O OTHOIIEHUS K COOCTBEHHOMY (PU3NYECKOMY U
MICUXUYECKOMY 370POBBIO;

MMOHMMAHUE LEHHOCTH MPAaBUJI HWHIWBUAYAJIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBEICHUS B CUTYalUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/ICH;

OCO3HAHHWE MOCIEACTBUN W HENPUATHS BPEAHBIX MPUBBIYEK (YHOTPEOICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTH K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBa, TPYAOIIO0HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIIBHOCTU TEXHOJOTMYECKOH M COLMAIbHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, IJIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO JIESTEIIBHOCTD;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHoHATbHON JEesATENbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud H  pealu30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTM4eCKOIr0 BOCIIUTAHMSA

HKOJIOTHYECKH 11eJIeCO00pa3HOE OTHOIICHHE K TPUPOAE KAK HICTOYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CYIIIECTBOBAHUSI;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYJIbTYpbl: MNPHUOOpETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYIIKOB M OLIEHKM MX BO3MOJXHBIX IOCJIEICTBHMA IS
OKPYXarOUIEH CPeIbl;

OCO3HaHHWE TJI00aTBHOrO XapakTepa 3KOJIOTMUECKUX MpoOJeM M IMyTed HuX
pelieHus;

CHOCOOHOCTH UCTIOIB30BATh MIPUOOpPETaEMbIe PU U3YUEHUH OMOTIOTHH 3HAHUS
M YMEHHS TpU peHIeHHd MpoOsieM, CBA3aHHBIX C  palMOHAJIbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXPaHY BHJIOB,
AKOCHUCTEM, OHOChEphI);

AKTUBHOE HEMPUATHUE IEUCTBUM, IPUHOCAIINX BPE OKPYKAOILIEH MPUPOJHOU
cpele, yMeHHe IMPOrHO3UPOBAaTh HEOJIArONPHUSITHBIE 3KOJOTHUYECKHE MOCIEACTBUS
MPEANTPUHUMAEMBIX IEMCTBUM U NIPEAOTBPAILATh UX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYpHI,
OIbITa NEeATENbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IMO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPAKTUKE, TOTOBHOCTU K YYACTHUIO B MIPAKTUYECKOMN JIEATEIBHOCTH 3KOJIOTUYECKOU
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJIbTYpP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJHUKYJIBTYPHOM MUPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM W YUTATEIBCKOW KYJIbTYphl KaK CPEACTBa
B3aUMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

MOHMMAaHWE cheruduKd OWOJIOTMM KaK HayKH, OCO3HAaHHUS €€ poJikd B
GbopMHpPOBaHUN PAIMOHATIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpYXalollleM MHpPE KakK O €AMHCTBE MPHUPOJIbI, YeOBEKa U
oOIIecTBa, B IMO3HAHMM NPUPOAHBIX 3aKOHOMEPHOCTEW M PEIICHHH poliIeM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU ISl COBPEMEHHOM ITMBUIIM3AIIUU:
oOecrieyeHus: HOBOI'O YpPOBHS PAa3BUTHSA MEAMIIMHBI, CO3/aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelIaTh  PECypCHbIe  MPOOJEMBbI  Pa3BUTHS
YEJI0BEUECTBA, MMOMCKA MyTel BBIXOAA U3 II100aJbHBIX HKOJIOTHYECKUX MPOOJIEM H
oOecrieyeHusi  Mmepexojla K  yYCTOMYMBOMY  Pa3BUTHIO,  PalMOHAIILHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYCHUU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIIIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAyYHONW T'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpPyEeMOi
PU U3y4YEeHUU OMOJIOTHH;

MMOHMMAHHUE CYUIHOCTH METOJIOB MO3HAHMS, UCTOJb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIIOJNIb30BaTh IMOJy4YaeMble 3HAHUS [JIs aHalu3a |
OOBSICHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOASAINIMX B HEM HM3MEHEHUH,
yMEHHUE JieJlaTh OOOCHOBAHHBIC 3aKJIIOUEHHMSI HAa OCHOBE HAyuyHbIX (DaKTOB H
MMEIOIIUXCS JAHHBIX C [IEJIbIO MOTYUYEHHS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
peleHus Ipo0IeM B peabHbIX )KU3HEHHBIX CUTYaIUAX;

OCO3HAHHWE LIEHHOCTU HAYYHOW JeATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISThH
MPOEKTHYIO U UCCIIEA0BATENBCKYIO AEATEIbHOCTh NHIUBUAYAJIBHO U B TPYMIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K aKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBHHM C KM3HEHHBIMHU MOTPEOHOCTSIMH.



METAIIPEJMETHBIE PE3YJIBTATbBI

MeTtanpenMeTHble pe3ybTaThl OCBOCHUS yueOHOTo mnpeamera «buonorus»
BKJIIOYAIOT: 3HAYMMble i (OPMHPOBAHUS MHUPOBO33PEHUSI O0YyUYaIOMIMXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIe MOHATHS, OTpa)Karouue
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa H CHEeONU(PUKYy METOJO0B TIO3HAHUS,
WCITOJIb3yeMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHS, SBJIICHHE, TPOIECC,
CUCTEMa, Hay4yHbIN (akT, MPUHIUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccien0Banue, HabJoIeHne, U3MEPEHUE, IKCIIEPUMEHT U APYTHE); YHUBEPCAIbHbBIE
y4ueOHbIE JeHCTBUA (MMO3HABaTEIbHBIC, KOMMYHHKATHBHBIC, PETYJSTUBHEIC),
obecnieunBaroniye GopmMupoBaHrue (PyHKIUOHATBHOW IPaMOTHOCTH M COIMATIBHOMN
KOMIIETEHIIMH  OOYy4YaloIIMXCA; CHOCOOHOCTh  OOyYaroUIuXcsl  MCIOJIb30BaTh
OCBOCHHBIE MEXKTUCIUTIIMHAPHbBIE, MUPOBO33PEHUYECKUE 3HAHUSI U YHUBEPCAJIbHBIC
y4eOHbIE IEUCTBUS B TTO3HABATEIILHON U COIIMAIBHON TIPAKTUKE.

B pesynbrate nzydeHus OMOJI0THH Ha YPOBHE CPEAHETO 00111er0 00pa3oBaHus
y oOydaromierocsi OyayT chOpMHUpPOBaHblI IMO3HABATENIbHBIE YHUBEPCAJbHbBIC
y4ueOHbIE JEHCTBUS, KOMMYHHUKATHBHBIC YHUBEpCaJbHbIE YydeOHbIC JEHCTBUA,
pEryJsiTUBHBIC YHUBEPCAIbHBIC yUeOHBIC IEHCTBHSI, COBMECTHAS JICSITEIIBHOCTb.

MertanpenMeTHbIe PE3yJIbTaThl OCBOCHMSI TMPOTPAMMBI CPEIHErO OOIIEro
00pa30BaHus JOJKHBI OTPaXKaTh:

OBaaneHue YHHUBepPCAJIbHBIMH yueOHBIMU NMO3HABaTeJbHBIMH
AEeCTBUSIMM:

1) 6a30Bble JJOruvYecKune JaeMcTBUSI:

CaMOCTOATENLHO  (opMyIHpOBaTH W aKTyaIM3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TNMPHU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITUICHHUS
(ananm3a, cMHTE3a, CPaBHEHHMS, KJIacCU(pUKAIIUHA, OO0OIICHHS ), PACKPBIBATH CMBICTT
OMOJOTUYECKUX TOHATUM (BBIIETSATh UX XapaKTEpHbIE MPU3HAKH, YCTAHABIIMBATH
CBSI3H C IPYTUMH TTOHATHSIMH );

OTIpPENCIATh 1ETU JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JOCTHKEHUSI, COOTHOCUTD PE3YJIBTATHI ACATEIHHOCTU C TTIOCTABICHHBIMHU LIEIISIMU;

WCITIOJIb30BATh OMOJIOTUYECKUE TIOHATHUS IS OOBSICHEHUS (DaKTOB U SIBJICHHIMA
YKUBOU MPUPOIBI;

CTPOUTH JIOTHUECKHE pPaCCYXIeHUS (MHIYKTUBHBIC, IEAYKTHUBHBIC, IIO
aHAJIOTUH), BBIABJIATh 3aKOHOMEPHOCTH W TIPOTHBOPEYMSI B PacCMaTPHUBACMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTH CXEMHO-MO/ICIIBHBIE CPEACTBA JIsI TPEACTABICHHS CYyIIIECTBEHHBIX
CBA3¢Hi W OTHOIIEHWH B M3y4aeMbIX OHOJIOTMYECKHMX OOBEKTaX, a TaKkKe
MPOTUBOPEYHMI Pa3HOTO pOja, BBIABICHHBIX B PA3JIMYHBIX WH()OPMAIMOHHBIX
MCTOYHHKAX;



pa3palaThiBaTh IUIaH pEIICHUs MPOOJIEMbl C YYETOM aHaIN3a HMMEIOLIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIBHOCTD, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKHU MOCIIEICTBUN AESITEIbHOCTH;

KOOPAMHHUPOBATH U BBINOIHATH paOOTY B YCIOBUAX PEATILHOTO, BUPTYaIbHOIO
¥ KOMOWHHUPOBAHHOTO B3aWMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHE TP PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIa/IE€Th HaBBIKAMU y4€OHO-UCCIIEI0BATENBCKON U MPOEKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspelieHuss MpoOJeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY IOMCKY METOJI0B PEUICHUS TIPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pPAa3JIMYHbIE BUIBl JACSATEIBHOCTH [0 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpEeTalUU, MPeoOpa3OBaHUI0O M TMPUMEHEHUI0 B Y4E€OHBIX
CUTYaLMsIX, B TOM YHCIIE IPU CO3/IaHUH YUEOHBIX U COLMAIBHBIX IPOEKTOB;

(bopMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTb M (HOPMYyJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
JEATEIbHOCTH U KU3HEHHBIX CUTYaLIHSX;

BBISIBIISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBATh 3ajady,
BBIJIBUTATh TUINOTE3Y €€ PEeIICHUs], HAXOAUTh apTyMEHTHI JJIsl J0Ka3aTeIbCTBAa CBOMX
YTBEPKJICHHM, 3a/1aBaTh IApaMeTPbl U KPUTEPUU PEILLICHHUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE PELICHHsS 3aJaud pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallMsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYILECTBIISATh LEJICHAIIPABICHHBIN MOUCK TEpeHOca CPEeICTB U CIOCOOOB
JEHCTBUS B MPOPECCUOHANBHYIO CPELLY;

yMETh MEPEHOCUTh 3HAHUS B IO3HABATEIbHYIO M NPAKTUYECKYHO 00JACTH
KU3HEIEITEeIbHOCTH;

yMETbh UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, MpejiaraTb OpUTrMHAJIBHBIE MOAXOJbl U pPELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ uHpopmMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHUKAX MH(pOpMAIMK (TEKCTE YU4EOHOTro
nocoOusi, HAy4YHO-IIOMYJISIPHOM JUTepaTtype, OHOJOTMYECKUX CIIOBapsAX U
CIpPaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETEe), aHAJIM3UPOBAThH
UHGOPMAIIMIO Pa3IMYHBIX BUIOB U (POPM Ipe/ICTaBICHUS], KPUTUYECKH OLIEHUBATh
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;



(dbopMyIpoBaTh 3aMpOChl U MPUMEHATH Pa3IUYHbIE METOMABI MPU TMOUCKE U
otbope Omonornyeckoil mHGOpMaIMU, HEOOXOTUMOM I BBIMOTHEHUS y4EOHBIX
3a/1ay;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBAThH KYJbTYpPYy aKTUBHOTO MCITOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMalbHYIO  (OpMy  MpEACTaBICHUS
ounosioruyeckoi nHGopManuu (CxeMbl, rpadUKu, TUarpaMMbl, TAOJIUIIbI, PUCYHKH U
Jpyroe);

UCIIOJIb30BaTh HAyYHbIM fA3BIK B KayecTBE CpeAcTBa Npu paboTe C
OMOJOrnyeckod HHPOpMaLME: TPUMEHATh XHUMHUYECKHE, (U3UYECKUE U
MaTE€MaTUYeCKHe 3HaKW W CUMBOJBI, (OpMYJibl, aOOpeBUAaTypy, HOMEHKIATYpY,
UCIONB30BaTh U NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HarJIs AHOCTH;

BJIAJE€Th  HABBIKAMM  pAaclO3HaBaHWd M 3allUThl  MH(OpManuw,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OByaieHue YHMBEPCAJIbHBIMM KOMMYHUKATHBHBIMH J1eHCTBUSMMU:

1) oOmenme:

OCYIIECTBISATh KOMMYHUKAIIUU BO BCeX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JMAJIOT€ WM JMCKYCCHUM IO CYIIECTBY OOCyXaaemMoi TeMbl (YMEHHE 3a/J1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJIEHUS OTHOCHUTEJILHO BBINOJHEHHUS MpearaeMomn
3aJ1a4y, YYUTBIBaTh MHTEPECHl U COTJACOBAHHOCTH IMO3MIMUI JIPYTUX YYaCTHUKOB
JIAaJIoTa WK IUCKYCCUU);

pacro3HaBaTh HeBepOalibHble CpeJCTBa OOIICHMs, MOHUMAaTh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HMKHOBEHHUS KOH(JIMKTHBIX CUTyaluH,
YMETh CMATYaTh KOHPJIMKTHI U BECTH IEPETOBOPHI;

BJIA/IETh PA3IMYHBIMU CHOCOOaMM OOILEHUS U B3aUMOJCHCTBUS, MOHUMATH
HaMEpPEHUs IPYTUX JIIOJIEH, IPOSBIIATh YBaKUTEIbHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOU Popme (hopMyIupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIAaraTh CBOIO TOUKY 3PEHHUSI C HCIOJIb30BAHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMecTHasi 1eITeJIbHOCTD:

NOHUMAaTh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThI MpU PEIICHUN OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYIIOBBIX (DOPM B3aMMOJEHCTBUS MPHU PEILLIEHUH Y4eOHOH 3aauH;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX ACHCTBHM C y4€TOM OOIIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro YjeHa KOJUIEKTHBA;

OPUHUMATh L[EJIA COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPJAWMHUPOBATH JEUCTBUA IO €€ IOCTHUKEHUIO: COCTABIATH IUIAH JECHCTBUM,



pacmupenenartb pojid ¢ Y4€TOM MHEHHH Y4YaCTHHKOB, OOCYXJIaThb pPE3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXI0I0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

Mpe/iaraTb HOBBIE IIPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULUUA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYUIECTBJISATh IO3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3IHYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJiaieHNe YHMBEPCATbHBIMH PeryJSTUBHBIMHU ACHCTBUSIMM:

1) camoopranusamnus:

UCITIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBIICEHHUA NpPOOJIEM U HUX
pelIeHUs B )KU3HEHHBIX U YYEOHBIX CUTYaIUsIX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHUU I1I€JIEBbIE U CMBICIOBBIC
YCTaHOBKM B CBOMX AECHCTBHSX M MOCTYIKAaxX IO OTHOWIEHUIO K KUBOW MPUPOJE,
CBOEMY 37I0POBBIO U 3/I0POBbIO OKPYKAIOIINX;

CaMOCTOATENIHO OCYILECTBIISATh MO3HABATEIbHYIO NESATEIbHOCTD, BBISBIISTH
npoOJieMbl, CTaBUTh U (HOPMYJIUPOBATh COOCTBEHHBIC 3aJlaud B 00pa30BaTEIbHON
JEATEIIbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOATENILHO COCTABJISITH IIJIaH PEIICHHUS TPOOJIEMBI C YUETOM UMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANIOUYTCHUM;

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

pacHIMPATh PaMKH Y4EOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTECHUN;

JieaTh OCO3HAHHBIN BEIOOD, apTyMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTD 32
pelIeHHuE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CrOoCcOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO IIMPOKOW SPYAMIMHA B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYyallUsiIM, BHOCUTh KOPPEKTHUBBLI B JICSITEIHHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMbIX JICHUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pe3yJbTaTOB U
OCHOBAHMM, MCIOJb30BaTh MPUEMBI pe@IeKCUU ISl OLEHKU CHUTYallluH, BHIOOpA
BEPHOT'O PEILICHUS;

YyMETh OIIEHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO MX
CHUKEHHIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTMX NpPU aHaJIU3€ pe3yJbTaToB
NEeSATEIbHOCTH;



3) npuHsATHE Ce0A U APYTrUX:

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

OPUHUMATh MOTHBBI W apryMEHThl APYrMX IpU AaHAINU3€ pe3yJIbTaTOB
NESTENIbHOCTH;

IpU3HaBaTh CBOE IPABO U MPABO JPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH MTOHUMATh MUP C TIO3HUIMH JPYTrOro YeJI0BeKa.

IMPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIE pE3yNbTaThl OCBOCHHS COJEPKAHMS Y4eOHOro MpeaMmera
«buonorusiy Ha yriayOaEHHOM YpOBHE OPHEHTHPOBAHBI Ha OOCCIICUYCHHE
npopunpHOro  oOyueHus:  oOydarouuxcss — Ouojmoruv. OHHM  BKJIIOYAIOT:
cnenuduyeckue Ajisi OMOJOTUN HAy4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUIM 1O
OCBOCHHIO, UHTEPIIPETAIIMN U TIPEOOPa30BaHUIO 3HAHUM, BUJIBI JEATEILHOCTH 10
MOJIYYSHHUIO HOBBIX 3HAHUW U MX MPUMEHEHUIO B PA3IMYHBIX YUY€OHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyanusax. [IpenMeTHbie pe3ynbTaThl MPEACTABICHBI 10
rojam U3y4yeHus.

[IpeameTHbIe pe3ysbTaThl OCBOCHUS yueOHOro mpeamera «buonorus» B 10
Kjlacce NOJKHBI OTPAXKaTh:

chOPMHUPOBAHHOCTh 3HAHUW O MECT€ U POJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOM KapTUHBI MUpa, B
MO3HAHWUU  3aKOHOB TPHUPOJBI W  pEIIeHHH TpobJieM  palluoOHaJIBLHOTO
MIPUPOOTIOIH30BaHUS, O BKJIAJIE POCCHUICKUX U 3apyOEKHBIX YUEHBIX B pPa3BUTHE
OMOJIOTHH;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIaraloIre ONOJIOTUYECKUE TEPMUHBI W TMOHATHS (KU3HB, KIIETKa,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETyJSLUs, CaMOBOCIPOU3BEIECHUE,
HACJIEICTBEHHOCTh, M3MEHYMBOCTh, POCT W Pa3BUTHE), OMOJIOTHYECKHUE TEOPUHU
(xnetounast Teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHas Teopusi
HacnenctBeHHocTH T. Moprana), yuenuss (H. WM. BaBumoBa — o 1meHTpax
MHOT000pa3us U MPOUCXOXKACHUS KyJIbTYPHBIX PACTEHHI ), 3aKOHBI (€AMHOOOpa3us
MOTOMKOB TE€PBOr0 IMOKOJIEHHUS, PACUICIUICHUsI, YUCTOThl T'aMET, HE3aBUCUMOIO
HacienoBanuss [. MeHngensa, TrOMOJOrMYECKUX PSAOB B HACJIEICTBEHHOU
n3menunBoctu H. Y. BaBuiioBa), npuHIMIBI (KOMIIEMEHTAPHOCTH );

BJIaJICHUE OCHOBHBIMHU METOJIaMH HAy4YHOTO TIO3HAHMS, HCIOJIb3YEeMbIX B
OMOJIOTMYECKUX HUCCIEJOBAHUSIX IKUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHUE,
HaOJIOICHNE, DKCTICPUMEHT);

YMEHHE BBIICIATH CYIIECTBEHHbBIE TPU3HAKU: BUPYCOB, KJIETOK IMPOKAPUOT U
HYKApUOT, OJIHOKJIIETOYHBIX M MHOTOKJIETOYHBIX OPTraHU3MOB, B TOM YHCIIC
OakTepuii, rpuOOB, paCTEHUH, KUBOTHBIX U YEJIOBEKA, CTPOEHHUS OPraHOB U CUCTEM
OpPraHOB pACTE€HMH, JKUBOTHBIX, 4YEJOBEKAa, NPOLIECCOB KU3HEAECATEIbHOCTH,



IPOTEKAIOIIUX B OpraHU3Max PAacTEHUH, )KUBOTHBIX M YEJIOBEKa, OMOIOTHUECKHUX
IPOIIECCOB: 0OMEHA BeHIeCTB (METab0IM3M), MPEBPAILCHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepOoTPOPHOro TUIIOB MUTAHUS, GOTOCHHTE3a U XEMOCUHTE3A,
MHUTO3a, M€W03a, raMeToreHe3a, ’MOPUOTreHe3a, MOCTIMOPUOHAIBHOTO PA3BUTHA,
Pa3MHOXKEHHUS,  WHIAUBUIYAIbHOTO  pa3BUTHs ~ OpraHu3Ma  (OHTOTEHE3a),
B3aMMOJICHCTBHSI T€HOB, FETEPO3UCA, HCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBAaTh B3aMMOCBSI3U MEXAY OPraHOMJAMHU KIETKH M UX
GyHKUUSIMH, CTPOCHHEM KJIETOK pa3HbIX TKaHEHM M UX (QYHKIUSIMH, MEXIY
opraHamMu M CHCTEMaMu OpraHOB Yy pacTeHUH, >KMBOTHBIX MU 4YEJIOBEKa U MX
GyHKIMUSIME, MEXKIY CHUCTEMaMH OpPraHOB M WX (PYHKIUSMHU, MEXKAY 3Taamu
oOMeHa BEIIeCTB, dTallaMU KJIETOYHOTO IUKJIA U )KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHS, T€HOTHUIOM W (EHOTHIIOM, (DEHOTHUIIOM H
dbakTopamu cpeibl OOUTaHUS;

YMEHUE BBISBJIATh OTIMYUTEIbHBIE MPU3HAKU JKUBBIX CHUCTEM, B TOM YHUCIE
pacTeHUi, )KUBOTHBIX M YEIOBEKa,;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE AapTyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl TOKA3aTENbCTBA POACTBA OPTraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIII;

yMEHHUE peliaTb OMOJIOTUYECKUE 3aa4U, BISABISTh TIPUUUHHO-CIICICTBCHHBIC
CBSI3M MEXIY UCCIIeyeMbIMU OMOJIOTHYECKUMH MIPOIECCAaMU U SBICHUSMU, I€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

yMEHHUE BBIMOJIHATh JTA0OPATOPHBIE W TPAKTUYECKUE PadOThI, COOMIOIATH
npaBuiia npu paboTe ¢ yueOHbIM U J1a00paTOPHBIM 000PYA0BAHHUEM;

YMEHUE BBIJIBUTAaTh THUIIOTE3bI, TMPOBEPSITh WX OKCIEPUMEHTAILHBIMU
cpencTBamMu, (GOpMyIUpPYs Ledb WCCIECIOBAHMS, AaHAJU3UPOBATH IMOJYYCHHBIC
pe3yNIbTaThI U ACNAaTh BBIBOJBL;

yMEHUE Y4YacTBOBAaTh B y4E€OHO-UCCIIEIOBATEILCKONW paboTe Mo OHOJIOTHH,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJIbHBIX HAay4YHbIX OOIIECTB, U
nyOJMYHO  TPEACTABIATh  MOJYYEHHBIE  pPEe3yNbTaThl HAa  YUYEHUYECKHX
KOH(epeHusX;

YMEHHE OIICHUBATh JTHUYECKHUE AacCTEeKThl COBPEMEHHBIX HCCIICIOBAaHUI B
o0acTv GMOJIOTUHU U MEAUIIMHBI (KJIOHUPOBAaHKE, UCKYCCTBEHHOE OTIOI0TBOPEHHUE,
HaIpaBJIEHHOE N3MEHEHNE T€HOMA U CO3/JaHie TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYIIECTBIIATh OCO3HAHHBIA BBHIOOp Oyayuied mpodeccuoHaTbHON
NEATEIbBHOCTH B 00JIaCTH OMOJIOTHH, MEIUIMHBI, OMOTEXHOJOTHH, BETEPUHAPHUU,
CEJIbCKOI'0 XO34KCTBa, MUILIEBON MPOMBIIIIIEHHOCTH, YIiayOIsTh MO3HABATENIbHBIHI
WHTEpEC, HAMPABJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOMIEH TIpodeccuu u
OpoAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUSl B OpraHM3alUsaX CpPETHETO
po¢eCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUsI.



[IpeameTHBIC pE3yNbTaThl OCBOCHUS y4eOHOTro mpeamera «buonorus» B 11
Kacce JOJDKHBI OTPaXKaTh:

cOPMHPOBAHHOCTh, 3HAHUA O MECT€ W POJM OWOJIOTHHM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHUM COBPEMEHHON €CTECTBEHHO-HAYyYHON
KapTHUHBl MHpA, B TO3HAHMM 3aKOHOB IMPUPOABI M PEIICHHH SKOJOTHYECKHX
npobJieM 4YelnoBeYeCTBa, a TaKkKe B PEIICHHH BOMPOCOB PAMOHAIBHOTO
IPUPOAOIIOIb30BaHUS, U B ()OPMUPOBAHUH LIEHHOCTHOI'O OTHOILIEHHS K MPUPOE,
OOIIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OUOJIOTUY;

YMEHHUE BIAJIETh CUCTEMOM OMOJIOTMYECKHX 3HAHUN, KOTOpas BKIIOYAET
ONpEJENEeHUs] M IOHUMAHWE CYIIHOCTH OCHOBOIOJIATAIOMIMX OHUOJIOTHYECKUX
TEPMUHOB M MOHATHM (BHJI, 3KOCUcCTeMa, Ouocdepa), OHOIOrMUECKUE TEOpUU
(aBomoniionHas teopust Y. JlapBuHa, CUHTETUYECKAs] TEOPHS IBOJIIOIMH), YUEHUS
(A. H. CesepiioBa — 0 nyTsx u HampasieHusx sBoitonuu, B.W. BepHaackoro — o
ounocdepe), 3akoHbl (reHetudeckoro paBHoBecust [[x. Xapau u B. BaiinOepra,
3apojsiieBoro cxojacrea K. M. boapa), mpaBuna (mMunumyma FO. Jlubuxa,
AKOJIOTUYECKON TUpaMuIbl 3HEpPrum), runore3sl (rumoreza «vupa PHK» V.
['un6epra);

YMEHHE  BJQJAETh  OCHOBHBIMH  METOJlaMM  HAy4YHOrO  IO3HAHMA,
UCITIOJIb3yEMbIMH B OMOJIOTUYECKUX MCCIIEI0BAHUAX KUBBIX OOBEKTOB U IKOCUCTEM
(onucaHue, M3MepeHue, HaOJIOJEHHE, JKCIIEPUMEHT), CIOCOOAMH BBISIBICHUS U
OLICHKH aHTPOIIOTE€HHBIX U3MEHEHUH B IPUPO/IE;

YMEHHE BBIICIATh CYLIECTBEHHbIE MPHU3HAKU: BHJIOB, OHOrEOLIEHO30B,
IKOCUCTEM H Ouocdepbl, CTAOMIU3UPYIONIETO, ABMXXYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOTO 0TOOpA, AJIONATPUUYECKOTO U CUMITATPUYECKOTO BUAO0Opa30BaHUS,
BIIMSHUSL  JBUXKYIIMX  CHJ  DBOJIIOIMM  HAa  TeHO(GOHH  TOMYJISIIUH,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpejie OOWTaHMs, YepeOBaHUS HAIlpaBICHUN
ABOJIFOLIMH, KPYTOBOPOTA BELIECTB U IOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTaHaBJIMBaTh B3aUMOCBA3M MEXAY MpOIECCaMU HBOJIIOLUH,
JIBIKYIIMMH CHJIaMU aHTPOTIOT€He3a, KOMIIOHEHTaAMHU PA3JIMYHBIX SKOCHUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHE  BBISIBISAITH  OTJIMYUTENIbHBIE  MPU3HAKK  JKUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BHJIOB K cpefie 0OuTaHMs, a0MOTHYECKUX M OMOTUYECKUX
KOMIIOHEHTOB ~ 9KOCHUCTEM, B3aMMOCBS3€d OpPraHM3MOB B  COOOIIECTBAX,
AHTPONOTEHHBIX U3BMEHEHUM B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE AapryMEHThI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JJIsl I0KA3aTelIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBS3U OPTaHU3MOB U CPeJIbl OOUTAHUS, €AMHCTBA



YEeJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAaHEHHS MHOTooOpa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHMSI IPUPOJIBI M UECTIOBEUECTBA;

yMEHHUE penaTh OMOJIOTUIECKUE 3aa91, BHISABIISITh TIPHUYNHHO-CIICICTBCHHBIC
CBSI3M M@y UCCIICyeMbIMU OMOJIOTHYECKUMH TIPOIECCAaMU | SBIICHUSMU, ICTaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH ITOJTYYCHHBIX PE3yJIbTATOB,

YMEHHUE BBIMOJIHATL JTA0OPATOPHBIE W TPAKTUYECKUE PaOOTHI, COOIIOAATH
npaBuia mpy paboTe ¢ yueOHBIM 1 1a00paTOPHBIM 000PYAOBAHHUEM;

YMEHHE BBIJBUTATh THIIOTE3bI, TPOBEPATh WX OSKCICPUMECHTAIHLHBIMU
cpenacTBamMH, (GOpPMYIUPYs IeIb WCCICIOBAHMS, AaHAJTU3UPOBATH IOJYYCHHBIC
PE3YJIBTATHI U JCNIATh BBIBOJIBL;

YMEHHE Yy4YacTBOBaTh B y4E€OHO-HCCIIEIOBATEIILCKOM paboTe Mo OMOoJIOruw,
OKOJIOTUU W MEIWIIMHE, MMPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, W
nyOJIMYHO  TPEACTaBIATh  MOJYYCHHBbIE  PE3yJbTaTbl HAa  YUYEHUYECKHX
KOH(DepeHIusX;

yMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHUHN JKU3HU, YEITOBEKA
U YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUAX M CIOCO0axX MpeaoTBpAICHUSI
r00albHBIX U3MEHEHUM B Ouocdepe;

yMEHHUE OCYIIECTBIIATh OCO3HAHHBIA BBHIOOp Oyayliel mpodeccuoHaTIbHON
JESATEILHOCTH B 00JIaCTU OMOJIOTUH, SKOJIOTUH, TPUPOIOTIOIH30BaHUS, MEIUIINHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBITIUICHHOCTH, YTIIyOJIATh TIO3HABATENbHBI WHTEpPEC, HAMpaBIICHHBIN Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccmd U MPOAOHKCHHE
OMOJOTUYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEIHETO MPO(PECCHOHATLHOTO U
BBICIIIETO0 00Opa30BaHUSI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KonuyectBo yacos DJIEeKTPOHHbBIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne ni/m Kontpoabnbsie IlpakTuueckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
1 buonorns kak Hayka
2 JKuBble cucTEMBI U UX U3yUYEHUE 2
3 buonorus knetku 0.5
4 XuMHYecKasi OpraHu3anusi KIeTKH 10
5 Ctpoenue u GyHKIMH KIETKH 8 2
6 OOMeH BellecTB U NpeBpallleHue S3HEPTUU B 9 |
KJIETKE
7 Hacnencreennas nnpopmanus u 9 0.5
peanu3anus e€ B KIETKE
JKu3HeHHBIN MK KIETKH 6 1
Crpoenue u GyHKLIUU OPraHU3MOB 17 1.5
10 Pa3sMHOXeHUE U pa3BUTHE OPraHU3MOB 8 1.5
1 ['enetnka — HayKa O HaCJIEACTBEHHOCTH U ) 0.5
M3MEHYUBOCTH OpPraHU3MOB
12 3aKOHOMEPHOCTH HACIIEICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYHBOCTH 6 1
14 I'enernka uenoseka 3 0.5
15 Cenexkuusi OpraHn3MoB 4 1
16 BuotexHonorus u cuHTeTHYECKast OMOJIOTHS 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13



11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne i/ Konrpoabnsie IIpakTHyeckue
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypcsbl
| 3apoKCHUE U Pa3BUTHE 3BOJIIOLMOHHBIX 4
MPEJICTABICHUN B OMOJIOTHI
Mukpo3BOIIOLHUS U €€ PE3YIbTaThI 14 2
3 Maxkpo3BOIIOLHS U €€ PE3YIbTAThI 6
[IpoucxoxaeHue u pa3BUTUE )KU3HU Ha
4 15 1.5
3emie
5 [IpoucxoxxaeHue yenoBeka — aHTPOIOreHe3 10 1
DKoJ0rusl — HayKa O B3aMMOOTHOILIEHUSAX
6 OpraHU3MOB U HAJJOPIaHU3MEHHBIX CUCTEM 3 0.5
C OKpYKarolleu cpenoun
Opranusmesl 1 cpesja 0OuTaHUs 1.5
DKOJIOTUSl BUJIOB U MOITYISUN 0.5
DKoJorust cood1ecTB. DKOJIOTHYECKHE
9 12 0.5
CUCTEMBI
10 buocdepa — rimobanbHas sxocucrema
11 YenoBek U OKpy>Karolas cpeia
12 PesepBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 0 7.5




HOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Konrpoabnbie IIpakTHueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
1 buonorus kak KOMIUIEKCHas HayKa M Kak |
4acTh COBPEMEHHOTO 00IIecTBa
JKuBble cUCTEMBI 1 UX CBOMCTBA 1
YpoBHEBas opraHu3anus KUBbIX CUCTEM |
4 Hctopust OTKpBITUS U U3YUYEHUS KIIETKH. |

Knerounas teopus

MeTtoab! MOJIEKYJIIPHON U KIIETOYHOM
6uonoruu. [Ipaktnueckas padora «M3ydyenue
METO/I0B KJIETOYHON OMOJIOTHH
(xpomatorpadusi, anextpodopes,

b depeHIMaIbHOE HEHTPUPYTHpOBaHUE,

[TLIP)»
6 XUMUYECKUN COCTAB KIETKU 1
7 MuHepasibHbIE BEIIECTBA KIIETKH, UX 1
Ouonornyeckas poib
Opraanyeckue BenecTBa KIeTKH — OCJIKH.
8 JlaGopaTtopHas pabota «OO0Hapy)eHne 1 0.5
OETKOB C TOMOIIBIO0 KAYECTBEHHBIX PEAKIIHID»
9 CgoiicTBa, K1accupuKanys U GyHKIUN |

0€eJIKOB




OpFaHI/I‘{eCKI/Ie BCIICCTBA KIICTKHU —

10
YTIIEBOJIbI

11 OpraHuyecKkue BeIecTBa KIETKH — JIUIHIbI
Hyxneunossie kucnorsl. JIHK u PHK.

12 JlaboparopHas pabota «lccrnenoBanue 0
HYKJIEMHOBBIX KHCJIOT, BBIJCJIIEHHBIX U3 =
KJIETOK Pa3JIMYHbIX OPraHU3MOB

13 Crpoenne u pynkuun ATO. Ipyrue
Hykieosunrpupocdarsr (HTD)

14 CexBenupoanue JIHK. MeToabl reHOMUKH,

TPAHCKPUIITOMUKH, IPOTEOMUKHU

15 MeTtoapl CTpYKTYpHOU OHOIOTHN

16 Tunel knetok. [IpokapuoTnueckas kieTka
CtpoeHnue 3yKapruoTUYECKON KIIETKH.

17 [TpakTiueckas pabota «3y4yeHre cBONCTB 0.5
KJIETOYHOM MeMOpaHbD»

18 [ToBepXHOCTHBIN anmapar KJIETKH
OnHoMeMOpaHHbIE OPraHOUIbI KIETKH.

19 [Tpaktuyeckas pabora «M3ydyenue 1BUKEHUSA 0.5
LIMTOIIJIa3MbI B PACTUTEIBHBIX KIETKAX»

[TosnyaBTOHOMHBIE OpraHOU/IbI KIIETKHU:

20 MHUTOXOH/IPHH, TIacTH IbI. JITabopaTopHast 0.5
pabora «VccnenoBanue miasmMoiansa u '
JIETUIa3MOJIN3a B PACTUTENBHBIX KIETKAaX»

21 HemeMOpanHble opraHOU bl KIIETKH

22 Crpoenue u GyHKIUH s7pa




23

24

25

26

CpaBHUTEJbHAS XapaKTEPUCTHKA KICTOK
sykapuoT. JlaboparopHas pabora «3ydenue
CTPOCHUA KJICTOK pPa3JIMYHBIX OPTraHU3MOB»

ACCUMMIISIINS U TUCCUMMIISITIASL — JIBE
CcTOpOHBI MeTabomu3Ma. Turbel oOMeHa
BeniecTB. JlabopaTopHas padora «3ydenue
KaTaJTUTHYECKON aKTUBHOCTH ()EPMEHTOB (HA
pUMepe aMHJIA3bI HIIM KaTaias3bl)»

DepMeHTaTUBHBIN XapaKTep peakiuii
KJIeTOYHOTo MeTabou3Ma. JlaboparopHas
pabota «M3ydyeHue hepMEHTAaTUBHOTO
paclernIeH s IepoKCHaa BOA0poa B
pPaCTUTEIBHBIX U KUBOTHBIX KIIETKAX»

benku-akTuBaTOpPBI U OEIKU-UHTUOUTOPHI

0.5

0.5

27
28

ABTOTpO(DHBIN THIT 0OMEHA BEIIECTB

dorocunTes

29

XemocuHtes. Jlaboparopnas pabota
«CpaBHeHue nporeccoB GOTOCUHTE3A U
XEMOCHHTE3a»

0.5

30

31

32

AHaspoOHBIe OpraHu3Mbl. Buibl OpoxeHusl.
JlaGopaTtopHast pabora «CpaBHEHHE
MIPOIIECCOB OPOXKEHUS U JIBIXaHUS
AdpoOHBIE OpraHU3MBbl. JTarbl
SHEPTreTHYECKOro oOMeHa

OHeprusi MeMOPaHHOTO TPATUEHTA IIPOTOHOB.
Cunte3 AT®: pabota npotoHHOi ATO-
CUHTA3BI

33

Peaknnn MaTpuyHOro cMHTE3a




34 Tpanckpunuus — Matpuunbiid cuate3 PHK

35 Tpancinsiius u e€ 3Tanbl

36 Koauposanue amunokuciot. Poias pubocom
B OuocuHTe3e Oenka

37 Opranu3zaiys reHoMa y mpoKapuoT u
JYKapHOT

18 MonexysipHble MEXaHU3MBI SKCITPECCUU
TE€HOB Y SYKapuOT
Bupycsl — HekieTouHble (OPMBI KUZHU U

39 oOnuratHele napasuTsl. [IpakTuueckas 0.5
pabota «Co3nanue MOJIeNH BUPYCa»

40 BupycHsle 3a001eBaHUs YeI0BEKa,
JKUBOTHBIX, PACTCHU

41 Hanorexnonoruu B OMOJI0TUN U METUIIUHE

42 JKU3HEHHBIN UK KIETKA

43 Marpuunsiii cuares JIHK
Xpomocomsl. JITaboparopHast padbota

44 «3ydeHne XxpoMOCOM Ha TOTOBBIX 0.5
MHUKpOIIpenaparax»

45 Jlenenue KIEeTKH — MUTO3
Tunel kneTok. Kapuokunes 1 IUTOKHHES.

46 JlabopaTtopHast pabora «Habmronenue muto3a 0.5
B KJIETKaX KOHYMKA KOpEeIIKa Jyka (Ha ’
TOTOBBIX MUKpPOIIpENapaTax)

47 Perynsauust KU3HEHHOTO IMKJIA KIETOK

48 OpranusM Kaxk eJMHOE LIEJI0e




Tkanu pacrenuii. JlJaboparopHas pabora

49 . - 1 0.5
«M3yueHue TKkaHel pacTeHUI»
TkaHM KUBOTHBIX U YEJIOBEKA.

50 JlaGopaTtopHas paborta «/3yueHue TKaHen 1 0.5
AKHUBOTHBIX)»
Opranbl. Cucremsl opranos. JlaboparopHas

51 pabora «M3yueHue opraHoB LIBETKOBOI'O 1 0.5
pacTeHus»

52 Ormopa Tena opraHu3MoB 1

53 JIBr>keHre OpraHu3MoB 1

54 [Iutanue oprann3MoB 1

55 [TuTanue Mo3BOHOYHBIX )KUBOTHBIX. 1
[TuimeBapuTenbHas cucTeMa yelloBeka

56 JlpixaHue opraHu3MoB 1

57 JlbIxaHue Mo3BOHOYHBIX )KUBOTHBIX U 1
yeJioBeKa

58 TpaHcIOpT BEIIECTB y OPraHU3MOB 1

59 KpoBeHnocHas cucrema mo3BOHOYHBIX |
JKUBOTHBIX U YEJIOBEKa

60 Beinenenue y opranusMoB 1

61 3amura y opraHu3MOB 1

62 MMMyHHas cucTeMa 4el0BeKa 1

63 PaznpaxxnuMocTh 1 peryisnus y OpraHu3MoB 1

64 I'yMopanbHas peryisauus 1 SHAOKpUHHAs 1
CUCTEMa KUBOTHBIX U YeJIOBEKa

65 DopMBI PA3MHOKEHUS OPraHU3MOB 1

66 [TonoBoe pa3zMHOKEHUE 1




67

68

Metiios

l'amerorenes. O6pa3oBaHue U pa3BUTHE
HOJIOBBIX KJeTok. JlabopaTtopHas pabora
«W3yueHne cTpoeHus MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOTIpEIapaTax»

0.5

69

NunuBuayansHOE pa3BUTHE OPraHU3MOB —
OHTOI'CHE3

70

71

72

3aksazKa OpraHOB U TKaHEH U3
3apOAbIIICBBIX JIUCTKOB

Poct u pa3Butue xuBoTHbIX. JlabopaTopHas
pabota «BrIsiBIeHHE TPU3HAKOB CXOCTBA
3apo/ibIiIel TO3BOHOYHBIX KUBOTHBIX)

PasMHOXeHUE U pa3BUTHE PACTCHUM.

JlaboparopHas pabota «CTpoeHHEe OPraHoB
Pa3MHOXKEHHUS BBICIIUX PACTCHHID)

0.5

0.5

73

74

75

76

Hcropus cTaHOBIIEHNS U pa3BUTUS TEHETUKH
KAaK HayKu

OCHOBHBIE TIOHATHUS U CUMBOJIBI T€HETHUKH.
JlaGopatopHas pabota «/{po3oduia kak
00BEKT TeHETUYECKUX MCCIIEIOBAHUIN

3aKOHOMEPHOCTH HACJIEN0BAaHUS IPU3HAKOB.
MoHorubpuaHoe cKpeluBaHue.
[TpakTtuyeckas pabora "Hzydenue
pPe3yJIbTaTOB MOHOTUOPUHOTO CKpPEIIMBAHUS
y npo3o¢huier"

[uTonornuecknue OCHOBBI MOHOTUOPUIHOTO
CKpEIMBAHUSA

0.5

0.5




Amnanusupytoliee ckpeuppanue. Hemomunoe

77 1
JOMMHHUPOBAaHUE
JuruGpunnoe ckpenuBanue. [Ipaktuueckas
78 pabota «l3yueHue pe3ybTaToB 1 0.5
JUTHOPHUIHOTO CKPEIIUBAHUS Y JPO30(UITBI)
79 LuTonornueckrue OCHOBBI AUTHOPHIIHOTO |
CKpEIMBAHUS
80 ClieruieHHOE HACJIeI0BaHKE MPU3HAKOB 1
81 XpoMOCOMHas TEOpHs HACTIEICTBEHHOCTH 1
82 I'enetuka nona 1
83 I'eHoTHIT KaK 1IEJIOCTHAS CUCTEMA 1
24 I'eneTnyecknii KOHTPOJIb Pa3BUTHUSA |
pacTeHM, KUBOTHBIX U YEJIOBEKA
25 WN3MeHUYnBOCTH ITpU3HAKOB. Bubl 1
U3MEHYUBOCTH
86 MonuduxaonHas U3MEHYHBOCTh 1
BapuanuvoHHBIN psia U BapUallMOHHAs
kpuBas. Jlaboparopnas padota
%7 «MccnenoBanne 3aKOHOMEPHOCTEN | 0.5
MOIM(PUKAITMOHHON N3MEHYUBOCTH. ’
[TocTpoenne BapraMOHHOTO pAIa U
BapUALlMOHHON KPUBON»
28 ['eHoTHNIMUECKAst U3MEHUNBOCTD. |
Komb6uHaTtuBHast N3MEHUUBOCTD
MyTtanuonHast "3MeHYMBOCTb. [IpakTrueckas
89 pabota «MyTauu y 1po3o¢puiisl (Ha 1 0.5

TFOTOBBIX MUKpOIIpenapaTax)»




3aKOHOM€pHOCTI/I MYTallMOHHOI'O ITpoIEcca.

90
DONUTeHEeTHKA U STTUTC€HOMHUKA
01 ['eneruka yenoseka. [Ipaktuueckas pabota 0.5
«CocraBieHue 1 aHaJIu3 POJOCIOBHON '
92 MeTto1bl METULIMHCKOM T€HETUKHU
3Ha4YeHHE MEIULIMHCKON T'€HETUKH B
93 MIPEAOTBPALIEHUH U JICUEHUHU T€HETUYECKUX
3a00JIeBaHU YellOBEKa
OCHOBHBIE TIOHSTHS CEJIECKIUU.
94 JlaboparopHas pabota «3ydenue copToB 0.5
KYJbTYPHBIX PACTEHUN U OPOJ TOMAITHUX
JKUBOTHBIX»
MeToap! ceIeKIIMOHHON paboTHI.
95 JlaboparopHnas pabota «M3yueHue MeTo10B 0.5
CEJIEKLIUU PACTECHUI»
JlocTr>KeHMs CeJIeKIMN PACTEHUN U
96 #KUBOTHBIX. [IpakTiueckas padbora
«lIpuBuBKa pacTeHHI»
97 CoxpaHeHue, U3y4YeHHUE U UCTI0Ib30BAHUE
TEHETUYECKUX PECYPCOB
buorexHoorus Kak Hayka 1 OTpaciib
98 npousBojcTBa. [IpakTuyeckas padora 0.5
«3yuenune 00bEKTOB OMOTEXHOIOTUI
99 OCHOBHBIE HaITPaBJICHUS] CHHTETUYECKOU
O6uosorun
100 XpOMOCOMHAsI ¥ T€HHas1 NHKEHEpUs
101 MeaunuHckue OMOTEeXHOIOTUU




102 PesepHbIii ypok. [loBTopenue, o6o01eHue,

cUCTeMaTHU3alus 3HaAaHUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 13.5



11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne nudposeie
/i Tema ypoka Beero Konrpoabnsie IIpakTHyeckue 0BpPA30BATEIBHEIE
padoThbI padoThI pecypenr
1 OpomtonnonHas teopus Y. lapsuna 1
) JIBMIKYIIIME CUIIBI BOJIFOLIMU BUJIOB 110 Y. |
Hapsuny
3 Bbopn0a 3a cyuiecTBOBaHUE, €CTECTBEHHBIN U 1
HCKYCCTBEHHBII 0TOOp
4 DOopMUPOBAHUE CUHTETUYECKON TEOPHH |
IBOJIIOLIMU
5 OTarnsl 3BOJIIOLIMOHHOTO ITpolecca: |
MHUKPOIBOJIIOLUS U MaKPO3BOIFOLIHS
6 [Tonmynsius — sneMeHTapHas €IMHULIA |
IBOJIIOLIMH
3aKOH reHeTHYecKoro paBHoBecus JIx.
. Xapau, B. BaiinOepra. JlabopaTopHas 1 0.5
pabota «BrIsBI€eHNE H3MEHUYNBOCTH Y '
0cobeil 0IHOTO BUIa»
8 DneMeHTapHbIe (PaKTOPHI HIBOTIOIUN 1
9 D¢ ekt ocHoBarens. IphexT OyTHUIOUHOTO 1
rOpJIbIILIKA
10 Murpanuu. N30 nomyisui: |
reorpaduyeckasi, OnoJorudecKas
1 EcrecTBeHHbII 0TOOp — HaNpaBIAIOMINN 1

(baxTop 3BONIIOLIUU




12

13

[TonoBoii oTO60p

[TprucnocoOIeHHOCTh OPraHU3MOB Kak
pe3yabTaT MUKpOdBOJrOIHH. JlaboparopHas
pabora «M3yuenune apoMoph030B 1
UAMOAIaNTAlN Y PACTCHUI U JKUBOTHBIX)

0.5

14

15

[Tpumepbl IpUCTIOCOOICHHH Y OPTraHU3MOB:
Mopdonoruueckue, GU3NOIOTHIECKHUE,
OMOXMMUYECKHUE, TOBEICHYCCKHUE.
Jlaboparophnas padora «IIpucnocobiaeHus
OpPraHU3MOB U UX OTHOCUTEIIbHAS
1eJIeCO00Pa3HOCTh

Bun, ero kpurepuu u CTpykTypa.
Jlaboparopnas pabota «CpaBHEHUE BHI0B
0 MOP(OJIOTUIECKOMY KPUTEPHUIO»

0.5

0.5

16

17

18

CrpykTtypa B

Bunoobpa3oBanue kak pe3ysibTaT
MHUKPO3BOJIIOLUU

CBs3b MHKPO3BOJIIOIHUHU U STTHACMHUOJIOTUN

19

20

MaKpOBBOJ'IIOI_II/ISI. ITameonToONMOrNYECKHE
MCTOABI U3YYCHHA 3BOJIFOIUN

EI/IOI‘GOFpa(bI/ILICCKI/IC MCTOAbI U3YUYCHU
9BOJJIOIHNH

21

OMOpPHOIOrHYECKHEe U CPaBHUTEIBHO-
MOP(OJIIOTHIECKUE METOIBI U3YUCHUS
HBOJIIOLIH

22

MonekyIapHO-T€eHETUUECKHUE,
OMOXMMHUYECKHE I MATEMaTHIECKHUE METO IbI
W3yUYEHUS SBOJIOIUN




23 OO61re 3aKOHOMEPHOCTH BOJIOIUH

24 AnantuBHas paaguanus. HepaBHOMEpHOCTH
TEMIIOB 3BOJIIOLIMU

)5 Hayunbie runote3bl NpoOuCX0KACHUS KUZHU
Ha 3emie

26 JloHay4yHBIC PEJCTABICHUS O 3aPOKICHUN
JKU3HHU

7 OcCHOBHBIE 3TaIbl HEOPTaHUYECKON
SBOJIIOLIUU

28 ['unoTe3bl 3apokIeHUs )KU3HU
WcTopus 3emau 1 MeTOMIbI €€ N3yUEeHHUS.

29 Jlaboparopnas pabota «/3ydyenue u 0
OMHMCaHUE UCKOMAEMbIX OCTATKOB JIPEBHUX s
OpraHU3MOBY

30 HauanbHbie sTanbl OpraHuyecKoi 3BOTFOLIMHI

31 DBOIOIUS DYKAPUOT
OCHOBHBIE 3Talbl HBOJIIOLUN PACTUTEIBHOTO

1 mupa. [Ipaktuueckas pabora «3yyenue 0.5
0COOEHHOCTEH CTPOCHUS PaCTEHUI pa3HBIX '
OTHETIOBY

13 OCHOBHBIE 3TAITbI YBOJIIOUHN JKHBOTHOTO
Mupa
DBOJIIOLHS KUBOTHBIX. [IpakTrueckast

34 pabota «/3yueHne ocoOEHHOCTEN CTpOEHUS 0.5
MMO3BOHOYHEIX JKHUBOTHBIX»

35 PazButue xu3Hu Ha 3emMIie Mo 3pam 1

nepuojam




MaccoBbie BbIMHUPpAaHHUA — 3KOJOT'HYCCKUE

36 KPU3UCHI MPOIILIIOTO
37 CoBpeMEHHBIN IKOJIOTUYECKUH KPU3HUC, €TO
0COOEHHOCTH
38 CoBpemeHHas cucTeMa OpraHu4eckoro Mupa
19 OcHOBHBIE CHCTEMaTUYECKHE TPYIIIIBI
OpraHHU3MOB
40 AHTpONOJIOTHS — HayKa O 4EJIOBEKE
A1 Pa3BuTHe npencraBieHui 0 MPOUCXOXKICHUU
4eJioBeKa
MecTo yenoBeka B CUCTEME OpPTraHU4YECKOTrO
4 mupa. JlaboparopHnas padora «3yuenue 0.5
0COOCHHOCTEH CTPOCHHUS CKEJIeTa YelIOBeKa, '
CBSI3aHHBIX C IPSIMOXOXKICHUEM»
43 JIBrKy11Me CUITbI aHTPOIIOT€HE3a
44 CooTHo1ieHrne OMOIOTHYECKUX U
COIMATBHBIX (haKTOPOB B aHTPOIIOTCHE3E
45 OCHOBHBIE CTaTUU AaHTPOIIOT€HE3a
46 [Taneorenerrka M MajeoreHOMHUKA
47 OBOIOIMS COBPEMEHHOTO YEJIOBEKA
UYenoseueckue packl. [IpakTudeckas padbora
48 «3y4eHne 3KOIOrHYECKUX afganTaimil 0.5
YeIOBEKa»
49 MeXTUCITUTUTHHAPHBIC METO,TBI
AQHTPOIIOJIOTUH
50 3apoKI€HUE U pa3BUTHE IKOJIOTUU




Metonsl sxkonorun. JlabopatopHas pabora

51 «3yueHue MeTo10B IKOJIOIMUECKUX 1 0.5
HCCIIEA0OBAHUN

5) 3HaueHue 3KOJOTNYECKUX 3HAHUU IS |
YeJI0BeKa

53 Okonorndyeckue GaKTopsl 1
AbuoTtndeckue dakTopbl. CBET Kak

54 skosiormueckuid pakrop. JlabopaTopHas | 0.5
pabota «BrIsiBI€HNE PUCTIOCOOICHUI '
OpPraHU3MOB K BIIMSIHUIO CBETa»
AbuoTtnueckue (axropsl. Temneparypa kak

55 sKosioruueckuit gaxrop. JlaboparopHas | 0.5
pabota «BpIsiBI€HNE TPUCTIOCOOICHUI '
OpPraHU3MOB K BJIMSIHUIO TEMIIEPATY P
AbuoTtnueckue pakropsl. BiaaxkHOCTh Kak

56 sKosioruueckuit gpaxrop. JlaboparopHas | 0.5
pabota «AHaTOMUYECKHE OCOOEHHOCTH '
pacTeHMil U3 pa3HbIX MECT OOUTAHUSD)

57 Cpenpl 0OuTaHNs OPraHU3MOB 1

58 buonoruueckue puTMbl 1

59 XKuznennsle GopMbl OpraHu3MOB 1

60 buotnueckue paxTopsl 1
3HayeHrne OMOTUYECKUX B3aUMOCHCTBUI

61 JUIsL CYILLIECTBOBAHUS OPIraHU3MOB B Cpezie 1
oOuTaHus

62 DKOJIOTMYECKUE XAPAKTEPUCTHUKH MOIYISALUN 1




OCHOBHBIE TTOKa3aTeIIN IIOIMyJIIOH N :

63 YUCJICHHOCTD, IJIOTHOCTb, BO3pACTHAS U
MI0JIOBAS CTPYKTYpa
OcHOBHbIE MOKa3aTeNN HOMYJISIUN:

64 POXKIAEMOCTb, PUPOCT, TEMIT POCTA,
CMEpPTHOCTb, MUTPALIUU

65 DKojorudeckasi CTpyKTypa MoIyJssiuu

66 JluHaMMKa MOMYJIALNU U €€ perysuus

67 KpuBbie pocTa 4MCIEHHOCTH MOMYJISIIHH.
KpuBbie BbKUBaHUS
Okosnoruyeckast HA1IA Buaa. JlabopaTtopHas

68 pabota «IIpucmocobiaeHus cCeMsH pacTeHUN 0.5
K PacCeeHuIo»

69 Bupa kak cucrema nomyssnuin

70 3aKOHOMEPHOCTH MOBECHUS U MUTPALIUN
AKHUBOTHBIX

71 Co00111€CTBO OpPraHU3MOB — OHOIIEHO3

72 DKkocucTeMa Kak OTKpbITasi CHCTEMa

7 KpyroBopoT BemiecTs U MOTOK SHEPTHH B
IKOCHUCTEME

74 OCHOBHbBIE TIOKA3aTEIN HIKOCUCTEMBI

75 DKOJOTrHYECKHE MUPaMHIbI

76 W3MeHeHHs coo01IeCTB — CYKIIECCHH

77 [TpupoHbIe 5KOCUCTEMBI. DKOCHCTEMBI 03€p
U peK. DKOCHCTEMBI MOPEN U OKEaHOB

78 [TpupoHBIE SKOCUCTEMBI. DKOCHCTEMBI

TYHJp, JIECOB, CTEIIEH, TyCTHIHb




79

AHTpOHOFCHHBIG 9KOCHCTEMbI

VYp6oskocucremsl. [IpakTiueckas padbota

80 «HW3ydeHue u onucaHue ypo0IKOCUCTEMBD 05
3aKOHOMEPHOCTH (HOPMUPOBAHUS OCHOBHBIX

81 B3alMO/JICHCTBUII OPraHu3MOB B
9KOCUCTEMAX
MexaHu3Mbl BO3/IEUCTBUS 3arpsI3HEHUN

%) pa3HBIX TUIIOB Ha CyOOPTaHU3MEHHOM,
OpPraHU3MEHHOM, TOIMYJISILIMOHHOM U
9KOCUCTEMHOM YPOBHSIX

23 buocdepa — obmemianerapHas 000g049Ka
3emin

84 VYuenue B. U. Bepnanackoro o 6uochepe

85 3aKOHOMEPHOCTH CYILIIECTBOBaHUs Ouochepbl

26 KpyroBopoTs! BelecTs u
OMOTeOXUMHYECKUE IIUKIIBI

%7 3oHanbHOCTH OHochepsl. OCHOBHBIE OMOMBI
CyILIN

88 YcroitunBocTh 6MoCheps

89 DKOJOTHYECKHE KPU3HUCHI U UX TPUUNHBI

90 BosneiicTBue uenoBeka Ha 6nochepy

01 AHTpONIOT€HHOE BO3JCHCTBHE HA
PaCTUTENbHBIN U )KUBOTHBIM MU

92 OxpaHa npupobt

93 OCHOBHBIE IPUHLUIIBI YCTOHYUBOTO

Pa3BUTHA YCIIOBCUYCCTBA U ITPUPOIbL




PaI_[I/IOHaJ'H:HOG IIPpUPOAOII0JIB30BAHUE U

94 COXpaHEHHE OMOJIOTHYECKOT0 Pa3HOOOpasus 1
e

95 O6006mmenue mo Teme « MUKPOIBOIIONHUS U €€ |
pe3yabTAThDY

96 O6o006muienne o Teme «MaKpOdIBOIIOIHS U €€ 1
pE3yJIBTATHD)

97 O6o06mienne no Teme «IIpoucxoxaenue u |
pa3BUTHE )XKU3HU Ha 3eMIIe»

08 Oo6o06menue o Teme «IIpoucxoxacHue 1
YeJI0BEeKa — aHTPOTIOTCHE3)

99 Oo6o06muieHne o TeMe «DKOJIOTHS — HayKa O |
B3aMMOOTHOIICHUSX OPTaHU3MOB)

100 Oo6o0menue 1o Teme «OpraHu3Msbl U cpena !
oOuTaHUS

101 O606H1€Hlil’e o TeMe «DKOJIOTUS BUJIOB U 1
TIOTTYJISIIU I

102 O6061menue o teme «buochepa — |
JI00abHas IKOCUCTEMAY)

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7.5




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

Kon IIpoBepsiemble TpeOOBaHMS K NMPeIMETHBLIM pe3yJibTaTaM
NpoBepsieMoro OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHero
TpeOOBaHUSA 001ero ooOpazoBaHus

CdopMupoBaHHOCTD 3HAHUN O MECTE€ M POJU OHOJIOTUU B CHUCTEME
€CTECTBCHHBIX HayK, B dbopmupoBaHUU COBPEMCHHOM
€CTECTBCHHOHAYYHOU KapTHHBI MHUPA, B TIO3HAHUH 3aKOHOB TIPUPOJIBI
M pelIeHHMH  JKM3HEHHO  B@XHBIX  COIMAIbHO-DTUYECKHUX,
1 HKOHOMHYECKHUX, IKOJIOTUYECKHUX MPOOIJIEM YEeIIOBEUECTBA, a TAKXKE B
PELICHHH BOIPOCOB  PAIMOHAIBHOTO TPUPOIONOIB30BAHUS, B
(GOpMHPOBaHUU IIEHHOCTHOTO OTHOILICHHS K IMPHPOJE, OOIIECTBY,
YeJIOBEKY; O BKJIaJIe POCCUICKUX U 3apyOEKHBIX YUEHBIX — OMOJIOTOB

B pa3BUTHE OMOJIOTUU

Bnagenue cucremoil 3HaHMM 00 OCHOBHBIX METOJAaxX HAy4YHOTO
IIO3HAHUS, UCTIOJIb3YEMBIX B OMOJOIMUECKUX MCCIIEIOBAHUAX KUBBIX
O0BEKTOB M 3KOCUCTEM (ONHMCaHUE, HW3MEpPEHHE, IPOBEICHHE
HaOJ0/IeHu); croco0aMu BBISBJICHHUS U OLIEHKH aHTPOIOIEHHBIX
W3MEHEHUH B PUPOJE.

2 YMeHue BbIIBUTaTh TUMOTE3bl, IPOBEPATh UX HKCIIEPUMEHTAIbHBIMU
cpeacTBaMu, GOpPMYJIHMpYsS Ledb MCCIEJOBaHUs, aHaJIU3UpPOBATh
TIOJTyYCHHBIE PE3YJIbTATHI U JIEJIaTh BHIBOJBI.

BrisiBIIeHHE 3aBUCHMOCTH MEXKIy HCCIEIyeMbIMHA BEJTHYMHAMH,
00BsICHEHHUE MOJIyYEHHBIX PE3YJIbTaTOB U (HOPMYIUPOBAHHE BBIBOJIOB

C UCITOJIb30BAHUEM HAYYHBIX HOHHTHﬁ, TGOPI/Iﬁ 1 3aKOHOB

YMeHne BIageTh CHCTEMOW OHONOTWYECKUX 3HAHMM, KOTOpas
BKJIIOUAET: OCHOBOIIOJIAraoIe OMOTOTHUECKUE TEPMHUHBI U TOHSTUS
(>KU3HB, KJIETKA, TKaHb, OPTaH, OPraHu3M, BUJI, TIOMYJISIIN, SKOCHCTEMA,
ouorieHo3, ornocdepa; MEeTadoIM3M, TOMEOCTa3, KIETOUHBI HIMMYHHUTET,
OuocuHTe3 Oenka, OWOMOIMMEPBI, IUCKPETHOCTh, CAMOPETYIISIIHS,
CaMOBOCIPOM3BENICHUE, HACJIEJICTBEHHOCTD, W3MEHYUBOCTD,
SHEPro3aBUCHUMOCTb, POCT U PA3BHUTHE);

Ouonorudeckue Teopuu: kierouHas teopus 1. IlIBanna, M.
[MIneitnena, P. BupxoBa; KJIOHaIBHO-CENEKTUBHOIO UMMYyHHUTETa [1.
Opnux, N.1. MeynukoBa, XpOMOCOMHAasi T€OpUs HACJIEACTBEHHOCTH

T. MopraHa, 3akoH 3apoapiiieBoro cxoactsa K. bapa, sBomonmonnas

teopusa Y. JlapBuHA, CHUHTETHYECKAas TEOPHUS 3BOJIIOLHUH, TEOPHS




antporniorene3a Y. Jlapsuna; teopust Ouoreornenoza B.H. Cykauéga;
yuenune H.M. BaBuioBa o nieHTpax MHOr0o0oOpas3usi U MPOUCXOKICHUS
KyJbTYpHbIX pactenud, yuenue A.H. CeBepuoBa o0 nyTsix u
HampaBlieHUsX dBoroMy, yuenue B.W. Bepuaackoro — o Guocdepe);
3aKOHBI  (eIMHOOOpa3Wsi  MOTOMKOB  MEPBOIO  IMOKOJICHUS,
paclICIUICHNs IPU3HAKOB, HE3aBUCHMOI'O HACJICIOBAHUs IIPU3HAKOB
I'. Menpnens; CUEMIEHHOIO HacIeqOBaHUs NMPU3HAKOB U HAPYILICHUS
cuerieHuss reHoB T. MopraHa; TrOMOJIOTHUECKMX pAIOB B
HacjaeAcTBeHHONM wu3MeHunBocTd H.M. BaBmioBa; IeHETHYECKOIO
pasHoBecust JIxx. Xapau u B. BaitnOepra; 3apoapieBoro cxojacrsa K.
bapa; Ouorenernueckuii 3axon 2. ['exkens, . Mromnepa);
MPUHIIMIIBI (YUCTOTHI FAMET, KOMIUIEMEHTAPHOCTH);

npaswia (MuaumymMma FO. JIubuxa, sxosiornyeckoil nupaMuabl YUced,
OrOMacchl U SJHEPTHUH);

rurnote3bl (koauepBatHoi A.W. Omapuna, nepBuyHoro OyiboHa JIk.

Xongetina, mukpocdep C. Dokca, pudosuma T. Uek)

YMeHue peiuiaTb ITOUMCKOBBLIC OHOJIOrHYECKHUE 3aJa4M, BbIABJIIATH
MNPUIUHHO-CJIICACTBCHHBIC CBsA3HU MCKOY HCCIICAYCMbIMU
OHOJIOTHYECKUMU O6”I)GKTaMI/I, npoueccamMm M ABJIICHUAMU, [OCJIATh
BBIBOJIbI U IIPOTHO3bI HA OCHOBAHHWU IMOJTYUCHHBIX PE3YJILTATOB,

COCTaBJIATh TCHOTHIIMYCCKUC CXEMbI CKPCIIUBAHHWA IS PA3HbBIX THIIOB
HaCJICAOBAaHWA IIPU3HAKOB Y OPraHU3MOB, COCTABJIATE CXEMBI IIEPEHOCA

BCHICCTB U SHCPI'UU B OKOCUCTEMAX (HCHI/I IIUTaHus, ITUIIEBLIC CGTI/I)

YMeHue ycraHaBIMBaThb B3aUMOCBSI3M MEXKIY CTPOEHHUEM U
(GYHKIUSAMU: OpPraHOMJIOB, KJIETOK pa3HbIX TKaHEW, OpraHamMu H
CHUCTEMAMM OpPraHOB y pPAaCTEHUH, JKUBOTHBIX M YEIIOBEKA; MEXIY
sTarnamMu 0OMeHa BEIECTB; ATallaMH KJIETOUYHOTO IIUKJIA U )KU3HEHHBIX
IUKJIOB  OpPraHU3MOB; JTanmaMM 3MOPHUOHAIBHOTO  PA3BUTHS;
FEHOTUIIOM U (EHOTHNOM, (QEHOTUIIOM U (aKTOpamMH Cpenbl
oOuTaHMA;  TpOIecCaMH  DBOJNIONMHK;  JBIKYIIUMH  CHJIAMHU
AQHTPOIIOTEHE3a;  KOMIIOHEHTAMM  pA3JIMYHBIX  JKOCHUCTEM U

MPUCTIOCOOIEHUSIMH K HUM OpTraHU3MOB

YMmenune BBIJICIATE CYIICCTBCHHEBIC ITPU3HAKU

CTPOCHHUA BUPYCOB, KJICTOK MPOKAPUOT U 3YKAPUOT, OAHOKJIICTOYHBIX
U MHOT'OKJICTOYHBIX OpTraHU3MOB, BUJI0B, 6I/IOFCOHCHO3OB, 9KOCHUCTEM
u 6I/IOC(1)CpBI; CTPOCHUSA OPraHOB U CHCTCM OpPraHoOB paCTCHI/Iﬁ,
KHUBOTHBIX, YCIOBCKaA, IMponeccoB KHU3HCACATCIIbHOCTH,

MMPOTCKAOIIUX B OpraHu3Max paCTeHHﬁ, JKUBOTHBIX M 4YCJIOBCKA,




OMOJOTMYECKUX TMPOIECCOB: OOMeHa BemecTB (MeTabonu3m),
UHPOPMALIUU U TIPEBPAIICHUS SHEPTUH, OPOXKEHUs, aBTOTPOPHOTO U
reTepoTpoPHOrO TUIIOB TUTAHUSA, (POTOCHHTE3a W XEMOCHHTE3a,
MUTO33a, MEi03a, FTaMeTOreHe3a, YMOPHOTreHe3a, TOCTAIMOPHOHATLHOTO
pa3BUTHUSA, PA3MHOKCHUS, WHIWBUIYAILHOTO PAa3BUTHUS OpraHU3Ma
(oHTOrEeHe3a), B3aUMOJCHCTBUSI TEHOB, Te€TEepo3uca; JCHCTBUU
UCKYCCTBEHHOTO OTOOpa, CTaOWIM3HPYIOIIETro, IBMKYIIETO U
Pa3phIBAIOIIETO ECTECTBEHHOIO OTOOpa; aUIOMATPHYECKOTO H
CUMIATPUYECKOTO BHJIO00PA30BAHMS, BIUSHUS JBIDKYIIUX CHJI
HBOJIONMHM Ha TEeHO(OHA  MOMYJSIIMH;  MPHUCIIOCOOICHHOCTH
OPraHM3MOB K cpele OOWTaHHWs, 4YepPEeIOBaHHS HAIPaBICHHUN

9BOJIIOLIUH,; KPYT'OBOPOTAa BEHICCTB U IMTOTOKA SHCPIUH B SKOCUCTEMAX

CdopMupoBaHHOCTh yYMEHHS BBIACNSATH CYLIECTBEHHBIC MPU3HAKU
BUPYCOB, KIETOK IPOKAPUOT W 3JYKApHOT; OJHOKIETOYHBIX H
MHOTOKJIETOYHBIX OPTaHHU3MOB, BUJIOB, OMOTEOIIEHO30B U SKOCHUCTEM;
0COOCHHOCTH MPOLIECCOB 0OMEHA BEIIECTB U MPEBPAILICHUS SHEPTUU B
KJIeTKe, (POTOCUHTE3a, MIACTHYECKOTO W HHEPreTHUYEecKOro oOMeHa,
XEMOCHUHTE3a, MHUTO03a, MEHO03a, OIUIOJIOTBOPEHUS, pPa3BUTUA U
Pa3MHOKEHU S, MHAUBUAYaJIbHOTO Pa3BUTHS OpraHu3ma (OHTOTeHe3a),
00pbOBI 3a CYILIECTBOBAHMUE, €CTECTBEHHOI0 orbopa,
BUJ000pa30BaHUs, MPUCIOCOOIEHHOCTH OpPraHU3MOB K Cpele
oOWTaHMs, BIHMSHUS KOMIIOHEHTOB DJKOCHUCTEM, AaHTPOMOTEHHBIX
W3MEHEHUHN B AKOCUCTEMAX CBOEH MECTHOCTH, KPyrOBOPOTa BELIECTB

U TIpeBpaIleHUs SHEPTUH B Onocdepe

YmMmenue HCIIOIL30BaTh COOTBETCTBYIOIIHE apryMeHTHI,
OMOJIOTHMYECKYI0 TEPMUHOJIOTHIO U CUMBOJIMKY JJISl IOKA3aTelbCTBa
POJICTBA OPTAaHU3MOB PA3HBIX CUCTEMATUUYECKUX TPYIIIT; B3aUMOCBSI3U
OpraHW3MOB W Cpeabl OOWTaHUS, EAMHCTBA YEJIOBEUECKHX pac;
HEOOXOAMMOCTH  370pOBOTO  00pa3a  KU3HH,  COXPaHCHHS
pa3zHooOpa3usl BUAOB U IKOCHUCTEM KaK yCIOBHUSI COCYIIECTBOBAHUS
MIPUPOJIBI M YeIOBEYEeCTBA

YMeHue KpPUTHUYECKH OLIEHWBAaTh HH(OPMAIHUIO OHOJIOTHYECKOTO
COJICPKaHUS, HHTEPIPETUPOBATH ITUUYCCKHUE ACIIEKTHI COBPEMEHHBIX
HCCICAOBAaHUI B OWOJOrHMM,  MeAUIMHE, OWOTEXHOJIOTHH;
paccMaTpuBaTh ri00albHbIE 9KOJIOTHYCCKHUE poOIeMbI
COBPEMEHHOCTH, (JOPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO

MMO3UIIHAIO




HHEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA
EI'S 10 BUOJOI'M

Kon
1

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

buonorus kak Hayka. JKHUBbIE CUCTEMBI U UX U3yUYCHUE

1.1

CoBpeMeHHass OMONOTHA — KOMIUIEKCHAash Hayka. buojormueckue Hayku U
u3ydaeMble UMY IpobeMbl. OyHIaMeHTalIbHbIC, IPUKIATHBIE H TOMCKOBBIC
HAy4YHBIE UCCIIEIOBaHUS B OUOJIOTHH.

3HaueHue 61oJI0ruM B HOPMHUPOBAHUHN COBPEMEHHOM €CTECTBEHHO-HAYYHON
KapTunel mupa. [Ipodeccun, cBszanubie ¢ Ononorueii. 3HaueHHe OUOJIOTUH B
IIPAKTUYECKON JESATEIIbHOCTH 4YEJIOBEKAa: MEIUIIMHE, CEIbCKOM XO3sHCTBE,

IMPOMBIIIJIICHHOCTH, OXPAaHC ITPHUPOAbI

1.2

JKuBble cucTeMbl Kak INpeaMeT u3ydeHusi Ouosoruu. CBOWCTBA IKUBBIX
CHCTEM: €JMHCTBO XMMHYECKOI'O COCTaBa, TUCKPETHOCTh M IIEJIOCTHOCTD,
CJIOHOCTH U YIOPSAAOYCHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOPTaHH3AITHS,
CaMOBOCITPOU3BE/ICHUE, Pa3IPAKUMOCTh, U3MECHUNBOCTD, POCT U Pa3BUTHE.

YpoBHU OpraHu3aliii JKUBBIX CHUCTEM: MOJICKYJISIPHBIH, KJICTOYHBIH,
TKaHEBBbI, OPraHU3MEHHBIW, TOMYJSIIIMOHHO-BUIOBOH, SKOCHCTEMHBIN
(buoreonenotTuueckuii), 6uocdepusiid. [Iporeccrl, MPOUCXOAAIINE B KUBBIX
cucremax. OCHOBHBIC TIPU3HAKH KUBOTO. JKHU3HB Kak (popma CyIecTBOBaHUS

MaTCpruu

1.3

2.1

Mertoapl Omonornueckoir Hayku. HaOmroneHue, u3mMepeHne, 3KCIIEPUMEHT,
cucremaTruszanus, MeraaHanu3. I[loHATHe O 3aBUCUMON M HE3aBHCUMOMU
nepemeHHoil. [lmanupoBanue »skcrnepuMenTa. I[locTraHoBKa M TpoBepka
runote3. HyneBas runore3a. [lonsitue BBIOOPKM W €€ JTOCTOBEPHOCT.
Pa3bpoc B Ouonornueckux gaHHBIX. OlEHKa JOCTOBEPHOCTU MOIYYEHHBIX
pe3yabTaToB. [IpuunHbBI MCKak€HUs pe3yibTaToB 3KcrnepuMeHTa. IlonsaTue

CTaTUCTHYCCKOTI'O TCCTA
Knerka kak Onosorudyeckasi CuicreMa

Knerka — cTpykTypHO-QyHKIMOHAIbHAs €JUHMLA >kuBOro. Mcrtopus
oTkpeITHs KieTku. Paboter P. I'yka, A. JleBenryka. Kinerounas teopus (T.
[Bann, M. Illneiinen, P. BupxoB). OcHOBHBIE NOJIOKEHUS COBPEMEHHOM
KJIETOYHOW TEOpUH.

Metoapl  MOJEKYJISPHOM ¥ KJIETOYHOW  OHOJOTMM: MMKPOCKOIHS,
xpomatorpadus, anexkTpodopes, METOJ MEYEHBIX aTOMOB,

muddepeHIanbHOe HEeHTPUPYTUpOBaHUE, KYJIbTUBUPOBAHUE KIIETOK

2.2

XUMUYECKUA COCTaB KJIETKH. Makpo-, MUKPO- M YJIbTPaAaMUKPOIIEMEHTHI.

Bona u e€ ponb Kak pacTBOpUTEINS], p€areHTa, y4acTHe B CTPYKTYPHUPOBAaHUU
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KJIIETKH, TeIJIOperyisauud. MuHepanbHble  BEIIECTBA  KIETKH, HX
Ounosoruueckas poiib. Poib KaTHOHOB U aHHOHOB B KJIETKE.

buonoruueckue nomumepsl. benku. AMHMHOKHUCIOTHBIM cOCTaB OEJIKOB.
CtpykTypsl OenkoBoi MosieKymbl. [lepBudHas cTpykTypa Oenka, menTuaHas
cBsI3b. BTOpuuHas, TpeTwuHas, yeTBEpTUYHAsI CTPYKTYyphl. JleHaTyparusi.
CgoiictBa OenkoB. Knaccudukanus OenkoB. buonorumdeckue QyHKIu
OenKoB.

YrieBoasl. Monocaxapusl, JIAcaxapuisbl, OJINTOCaxapusl u
nonucaxapuabl. OOmuil miaH CTpoeHUS M (PU3NKO-XUMHUYECKHUE CBOMCTBA
yIaeBo10B. buonornyeckue GyHKIMH yIIIEBOAOB.

Jlumuaer.  TmapodunsHO-THIpOdOOHBIE  cBoiicTBa.  Kiaccudukanus
JIUTIAJIOB. Tpurnuuepuasi, dbochomumm b, BOCKH, CTEPOU/IBL.
buonornueckne ¢ynkmuu nunumoB. OOmUE CBOWCTBA OHMOJIOTHUYECKUX
MeMOpaH — TEKy4ecTb, CIIOCOOHOCTh K CaMO3aMbIKaHHUIO,
MOy IPOHHUIIAEMOCTb.

Hyxneunossie kucnorsl. IHK u PHK. CtpoeHue HyKI€HMHOBBIX KHCIOT.
Hyxneorunel. [lpunmum kommuieMeHTapHoct. [IpaBuino  UYapradda.
Crpykrypa IHK — nBoitnast cnupanb. MecToHaxoXIeHHE U OMOTIOTUYECKUE
¢bynkun JJHK. Bunst PHK. ®ynkunn PHK B kietke.

Crpoenue monekyiasl AT®. Makpospruueckue cBs3u B Mojekyine ATO.
buonornueckne ¢ynkmuun AT®. BoccraHOBIGHHBIE MEPEHOCUYHKH, HX
¢byukiun B kinerke. CexkBenuposanue J{HK.

CrtpykTypHas Ouonorusi: OuoxuMuueckue u 0MoGu3nIecKue UCCIeOBAHUS

COCTaBa U MPOCTPAHCTBEHHOM CTPYKTYpbl OMOMOJIEKYT

Tunel KJIETOK: 3yKapuoTHYecKkas U mpokapuoTuueckas. CTpyKTypHO-
(byHKIIMOHAIbHBIE 00pa30BaHMSI KJIETKH.

CrpoeHne mnpokapuoTHUecKo kieTku. Kierounas crteHka OakTtepuil u
apxeil. OCOOEHHOCTH CTpPOCHHS TeTepoTpoHO U aBTOTPODHOM
IPOKAPUOTUYECKUX KJIETOK. MeCcTO U pojb MPOKapHOT B OMOIIEHO3aX.
Crtpoenue U (yHKIIMOHUPOBaHUE 3yKapUOTHYECKON KJIETKH.
[Tna3zmatnueckas MemOpana (rutazmanemma). CTpyKTypa IUla3MaTHUECKOH
MeMmOpanbl. TpaHCOpT BelIeCTB uepe3 IUIa3MAaTHYECKyl0 MeMOpaHy:
naccuBHbIN (AU Py3us, odneruénnas nudQysus), akTUBHBIN (IEPBUYHBIN U
BTOpPUYHBIA aKTUBHBIA TpaHcnopT). [lomynmponunaemMocts MeMOpaHBI.
Pabora HaTpmii-kamueBoro Hacoca. DHIOLUUTO3: MHHOIMTO3, (HaromuTos.
Ox3ouuTo3. Knerounas crenka. CTpykTypa U (GYHKIHUU KIETOYHOU CTEHKU

pacTeHuid, rpudoB.




Huronna3zma. Lurozons. Lutockener. [ABuxxenue uuromniazmbl. OpraHouabl
kieTkd. OgHoMeMOpaHHbIe OPraHOUIbI KJIETKH: SHJOMIa3MaTH4YecKasl CeTh
(BIIC), ammapar [onbIKK, IJHM30COMBI, WX CTpOCHHUE |  (PYHKIHH.
B3aumocBsa3p  OgHOMEMOpaHHBIX ~ OpraHoujoB  KjieTku.  CrTpoeHue
rpanyisspHoro perukyinyma. CuHTe3 pacTBOpUMBIX OenkoB. CuHTE3
KJICTOYHBIX MeMOpaH. [nanmkuii (arpaHy/spHBIA) SHAOIIA3MATHYCCKUI
peruxkynyMm. CekperopHass ¢yHkius anmnapata [onpmku. Tpancnopt
BEIIECTB B KJIIETKE. Bakyoiln pacTUTENbHBIX KJIETOK. KIETOUHBIM COK.
Typrop.

[TomyaBTOHOMHBIE OPTaHOU/IbI KJIETKWA: MUTOXOHJIPUH, TUIACTHIBI.
Ctpoenue U pyHKIMHU MUTOXOHAPUH U Tuiactul. [lepBuyHbie, BTOpUYHbBIC U
CIIOHBIC TUIACTUABI (OTOCHHTE3UPYIONIMX JYKAPUOT. XJIOPOIUIACTHI,
XPOMOIUIACTBI, JIEUKOIIACThI BHICIINX PACTECHUM.

HememOpannbie opranousl kinetkd CtpoeHue u (GyHKIIMH HEMEMOpPaHHBIX
OpraHoujioB KieTku. Pubocombl. MukpodunameHTsl.. MpbIIeuHble KIETKU.
Muxkpotpy6oouku. Knerounsiii nenrp. CtpoeHue U ABUKEHHE >KTYTHKOB U
pecHudek. MukpoTpy0O0uKH 1UTOIIa3Mel. LleHTprons.

SAnpo. Obonouka sapa, XpOMaTUH, KApUOILIIa3Ma, SJIPBIIIKU, UX CTPOCHUE U
bynkun. SnepHelii 6enkoBbIil MaTpukc. [IpocTpancTBEHHOE pacoNoKEeHHE
XpoMOCOM B HHTEp(ha3HOM sifipe. benku XpoMaTnHa — TUCTOHBI.

Knerounsie Brimtouenus. CpaBHUTEIbHAS XapaKTEPUCTUKA KIETOK DYKapHUOT

(pacTuTEnBHOM, )KUBOTHOM, TPUOHOI)
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AcCCUMMIIAIMS M AUCCUMMIISLIMS — JIB€ CTOPOHBI MeTabonu3Ma. Tumnsl ooMeHa
BEIIECTB: aBTOTPOGHBIH U TrerepoTpodHbIi. VYyacTue Kuciopona B
OOMEHHBIX  Ipoleccax.  OJHepreTMueckoe  oOecrnedyeHue  KIIETKH:
npespauienie AT® B oOMeHHBIX nporeccax. PepMEeHTATUBHBIN XapakTep
peakuuii KJIeTo4Horo merabonusma. depMeHThl, X CTPOCHHE, CBOWCTBA U
mexanusm  neiictBug.  Kodepmentel.  Ormamuuss  gepmMeHTOB  OT
HEOPraHMYECKUX KaTaJIn3aTopoB. belku-akTuBaTophl U OEIKU-UHTUOUTOPBI.
3aBUCHUMOCTh CKOPOCTH (DEpMEHTATUBHBIX pEaKUUd OT Ppa3INnYHBIX
(baxTOpoB.

IlepBUYHBIN CHHTE3 OpraHUYECKUX BelIeCTB B KieTke. PorocuHTe3. Ponb
XJIOpOTUIacTOB B mporecce ¢oTocuHTe3a. CBeToBas M TeMHOBas (hasbl.
[TponyxTuBHOCTH (poTOCHHTE3a. BinsiHUE pa3anuHbIX (PaKTOPOB HA CKOPOCTh
¢dorocunTe3a. 3HaueHne HOTOCUHTESA.

XeMOCHHTE3. PaznoobOpazue OpPraHU3MOB-XEMOCHHTETUKOB!
HUTpUUIIUpYIOITUE  OakTepuw,  Keyne300akTepun,  cepoOaKTepuu,

BOJIOPOJIHbIE OaKTepUH. 3HAUEHUE XEMOCHHTE3A.




2.5

2.6

AmnaspoOHble opranu3mbl. Buabl Opokenusi. IIpogykTel OposkeHUS M UX
UCIIOJIb30BAaHUE YETOBEKOM. AHA’pPOOHBIE MUKPOOPTAaHU3MbI KaK OOBEKTHI

OMOTEXHOJIOTUHU ¥ BO30YIUTENN OOJIC3HEH.

AspoOHBIE OpPraHU3MBI. Oransl HHEPreTUUECKOTO oOMeHa.
[TonroroBuTEeNbHBIN 3Tan. [HKOMM3 — OECKUCIOPOJHOE paCIICTICHUE
TJIFOKO3BI.

buonorudeckoe OKUCIECHHE, TN KIETOYHOE JIbIXaHHe. Pob MUTOXOHAPHIA B
nporeccax  OMOJNOTMYECKOTO0  OKHCICeHMs.  LIuKiauuyeckue  peakiu.
OxucnurensHoe QochopunupoBanue. IlpenmymiecTBa a’poOHOrO IMyTH
oOMeHa BemiecTB mepen aHadpoOHBIM. D(PGHEeKTHBHOCTh IHEPTETHYECKOTO

oOMmeHa

Peakuun matpuyHoro cunresa. [IpyHIMI KOMIUIEMEHTAPHOCTH B PEAKLUAX
MaTpUYHOrO  CUHTe3a. Peanuzanus  HacleACTBEHHOW  MH(OpMaIuu.
I'eneTndeckuil KOJ, €ro CBOMCTBA. TpaHCKpUIILMSA — MaTPUYHBIA CHHTE3
PHK. [TpuHIMIIBI TPAHCKPUIILIUHU: KOMIUIEMEHTApPHOCTD,
aHTUIAPaJUIEIbHOCTh, ACUMMETPUYHOCTb. TpaHCIAus U €€ dTanbl. Y4acTue
tpancnoptaeix PHK B OumocuuTe3e Oenka. YcimoBusi OuocuHTe3a Oenka.
KonupoBanue amuHokucnoT. Pois pubocom B 6nocunTese Oenka.
Opranuzanys reHoma y INpOKapHOT U 3YKAapHOT. Peryisnns akTUBHOCTH
reHoB y npokapuoT. ['unote3a onepona (P. XKakob, XK. Mano). Perynsamus
0OMEHHBIX IIPOLIECCOB B KileTKe. KieTouHslii romeocTas.

Bupycer — HekieTouHbIe (HOPMBI KU3HH U 00JIMTaTHBIC TTapa3uThl. CTpoeHne
IPOCTBIX U CJIOXHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHO(aros.

BupycHble 3a00neBanus yenoBeka, *KUBOTHBIX, pactenuid. CITM/], COVID-

19, connanbHbIe 1 METUITUHCKHIE TTPOOIIEMBI

Knerounslii 1muxmn, ero mepuonsl W perynsauus. Wutepdaza u MuUTO3.
Oco0eHHOCTH NPOLIECCOB, MPOTEKAIOUINX B HHTEepdaze. [lonroroBka kieTku
K JeneHuto. IlpecuHrerndeckuii (MOCTMUTOTHYECKHM), CUHTETUYECKUN H
HNOCTCUHTETHYECKUH (IPEMUTOTHYECKUI) TepHO/Ibl HHTEP(hA3bI.
Matpuunsiii cunte3 JIHK — penmukanus. ITpunnuner permmkanuun JIHK:
KOMILIEMEHTAPHOCTh, MOJYKOHCEPBAaTUBHBIN CUHTE3, aHTUIIAPAJUIEIBHOCTD.
Mexanusm  permukannu - JIHK.  Xpomocombr. CTpoeHue XpomMoCoM.
Tenomepsl U Tenomepa3za. XpPOMOCOMHBIM HAa0Op KJIETKH — KapUOTHIL.
JunnouaHeli M TatuIOMAHBIA  HAaOOpbl  XpoMocoM. [ 'oMosiornyHble
XpOMOCOMBI. [10J10BBIE XPOMOCOMBI.

[enenne knerkn — muto3. CTaguM MHUTO3a M MPOUCXOIANIME B HHUX

IMPONLCCCHI. Tunel MuTO3a. KapI/IOKI/IHCB U LUTOKMHE3. buoioruueckoe
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3HAQUEHWEe  MHTO3a.  Perymauusi  MHTOTHYECKOTO  IMKJIa  KIIETKH.
[IporpamMmmupyemas KiieToyHasi THOENb — arnomnTo3.

(DYHKHI/IOHaJII)HaH I'€HOMHKA
OpFaHI/I3M KaK OHOoJIoTHYecKas CHCTEMA

OnHOKJIETOUHbIE, KOJOHUAJIbHBIE, MHOIOKJIETOYHbIE OpPraHU3Mbl U
MHOTOTKaHEBBIE OPTaHU3MBI.

@DopMbl pa3sMHOKEHHUsI OPraHU3MOB: Oecroyioe (BKJIIOYasi BETeTaTUBHOE) U
nojgoBoe. Buasl Oecnonoro pasMHOMKEHMs: IOYKOBaHME, CIOPYJIALUS,
(dparmeHTanysl, KJIOHUPOBaHUE.

[TonoBoe paszmuoxkenue. IlonoBbie KieTku, win rameTsl. Meito3. Craauu
Mmenosa. [losenenue xpomocom B Menose. Kpoccunrosep. buosornueckuin
CMBICJI Mei03a M MOJIOBOro Ipouecca. Melio3 u ero Mecto B >KM3HEHHOM
IIUKJIE OPI'aHU3MOB.

[IpenzaponsieBoe pazsutue. ['amerorenes y :kMBOTHBIX. [10710BBIE KENE3bI.
O6pa3oBaHre U pa3BUTHE MOJOBBIX KIETOK. CrepMaTroreHe3 M OOTCHES.
CrpoeHue nojioBbIX KieTok. OmIoI0TBOpEHUE U SMOPUOHATIBHOE pa3BUTHE
KHUBOTHBIX. CrocoObl  OIUIOAOTBOPEHMs:  HApYXKHOE, BHYTpPEHHEE.
[TapreHorenes.

WNuauBuyansHOe pa3BUTHE OpraHu3MoB (oHTOoreHes). Craauu amOpHuoreHesa
KUBOTHBIX (Ha mpumepe marymku). Jpobnenue. Tumbl apobrieHus.
OcobeHHoCcTH ~ IpOOJEHUST  MIICKONUTAIOIIMX.  3apOJBIIIEBbIE  JIUCTKH
(racTpynsuusi). 3akiajKka OpPraHoB M TKaHEHW M3 3apOBIIIEBBIX JIMCTKOB.
B3anMHoe BiusHHE yacTell pa3BHBAIOIIErocs 3apoiplimia (3MOpHOHANbHAs
UHIYKOMs). 3aKiajka IUlaHa CTPOGHUS JKUBOTHOTO Kak pe3ysbTaT
UepapXu4ecKuX B3aUMOJCHCTBMI TIeHOB. BiusHue Ha >SMOpHOHAIBHOE
pa3BUTHE Pa3IMYHBIX (PAKTOPOB OKPYKAIOLIEH Cpeibl.

Poct u pa3Butue x*uBOTHbIX. [locTamMOpuoHaneHbI nepuon. [Ipsmoe u
HerpsiMoe pa3ButHe. PasButne ¢ meramopdo3oM y OEClO3BOHOYHBIX HU
MIO3BOHOYHBIX )KMBOTHBIX. bronornueckoe 3HaueHUE NPSIMOro U HENIPSIMOTO
pPa3BUTHS, WX pacHpOCTpaHEHHWE B MpUpoJe. THUIbl pocTa KUBOTHBIX.
@akTophl  pEryjasiuU  pocTa JKUBOTHBIX U  dyenoBeka. Craguu
NOCTAMOPHOHANIBHOTO PA3BUTUS Y JKUBOTHBIX M 4YenoBeka. Ilepmossl
OHTOI'€HE3a YEJIOBEKA.

Pasmuoxenue u pasButue pacreHuil. ['amerodut u cnopodur. Meiio3 B
JKU3HEHHOM TIMKJe pacteHuil. OOpa3oBaHME Cmop B Tpoliecce Menosa.
l'amerorenes y pacrennil. OIUIONOTBOpPEHHE M PA3ZBUTHE PACTUTEIBHBIX

OpTraHHUu3MOB. I[BOﬁHOe OIUIOAOTBOPCHUC Y  IBCTKOBBLIX paCTCHI/Iﬁ .




OO6pa3oBaHue M pa3BUTHE CEMEHU. MEXaHMU3MbI PEryJIslUU OHTOIeHE3a Y

paCTCHI/Iﬁ X )KUBOTHBIX

3.2

Uctopust craHoBiieHHsT W pa3BUTUS TEHETUKM Kak Hayku. OCHOBHbIE
TEHETUYECKUE TOHSATUS Y CUMBOJIBI. ' OMOJIOTMYHBIE XpPOMOCOMBI, AJIJIEIIbHbIE
TEHbI, AIbTEPHATUBHbBIC TPU3HAKU, TOMUHAHTHBIA M PELIECCUBHBIA MPU3HAK,
TOMO3UT0Ta, TETEPO3UTOTa, YUCTAs JIMHUS, THOPHUIIBI, TEHOTHI, (EHOTHIL.
OCHOBHbBIE METOJbl TEHETUKHU: THOPUIOJIOTMYECKUM, LUTOIOTUYECKUM,

MOHGKyanHO-FCHeTI/I‘ICCKI/Iﬁ
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Monorubpuanoe ckpemuBanue. IlepBeridi 3akoH MeHaens — 3aKoH
eaMHOo00pa3us TMOPHUIOB MEPBOTO IMOKOJeHUsA. [IpaBuiao mOMUHHUPOBAHUS.
Bropoii 3axkoH MeHaens — 3aK0H pacllieieHus Npu3HaKoB. [lutonornueckue
OCHOBBI MOHOTHOPHUTHOTO CKpenuBaHus. [ MmoTe3a YiuCcTOTh TaMeT.
AHanu3upyrouee ckpemubanue. [[poMexyTouHbIi XapakTep HaclIe10BaHuUs.
PacuierieHue npru3HakoB IPU HEMOJIHOM JOMUHUPOBAHUH.

Jurubpunnoe ckpemuBaHue. Tpetuil 3akoH MeHzmens —  3aKOH
HE3aBHCUMOI'O0  HACIEIOBAaHUS NPU3HAKOB. lluTonornueckne OCHOBBI
JUTHOPUTHOTO CKPEITUBAHUS.

CueruieHHOe HacienoBaHue npusHakoB. Paboter T. Moprana. CuerieHHOe
HACJICIOBAHUE I'€HOB, HAPYUIEHUE CUETUICHUS MEXAY F€eHaMH. XPOMOCOMHAs
TE€OpHUs HACJIEICTBEHHOCTH.

I'enetuka nmona. XpoMOCOMHBIN MEXAHU3M ONPEEICHUs 10J1a. AyTOCOMBI U
MOJIOBBIE ~ XPOMOCOMBI. ['OMOramMeTHbli M  TIeTEepOramMeTHBIA  IOJ.
I'enernueckas cTpykTypa MoJIOBBIX XpoMocoM. HacnenoBanue nmpu3HAKOB,
CICIUICHHBIX C ITOJIOM.

I'enotunn kak uenoctHas cucrema. llnedorponuss — MHOXKECTBEHHOE
JelcTBUe reHa. MHOKECTBEHHBIM aienu3M. B3auMoieiicTBre HeallleIbHBIX

reHoB. Kommiementapaocts. Onuctas. [lomumepus

B3aumopeiictBue reHoruna u cpeasl npu  (GopMHpOBaHMM  (PeHOTHUIA.
N3menunBocTh npu3HakoB. KauecTBeHHbIE M KOJMUYECTBEHHbBIE MPHU3HAKH.
Bupl 13MEHUMBOCTH: HEHACIIEICTBEHHAS 1 HACJIEACTBEHHASI.
Monudukanonsas U3MeHYMBOCTb. Ponb  cpeapl B (OpMHpPOBaHUU
MOTU(UKAITHOHHOM W3MEHYUBOCTH. Hopma  peakumn TIPU3HAKA.
Bapuanuonsslii psa u BapuarnmonHas kpuBas (B. Moranncen). CpoiicTBa
MOAN(HUKAMOHHOW H3MEHUMBOCTH.

I'enotunmueckass M3MEHYMBOCTH. CBONCTBA I'€HOTUIMYECKOH HW3MEHUMBOCTH.

BI/I}ILI TeHOTHUITMYECKONM N3MEHUYNBOCTH: KOM6I/IHaTI/IBHa${, MyTallMOHHasl.




KomOuHaTBHAsT W3MEHUMBOCTh. Me03 W TOJOBOW TMPOIlecC — OCHOBA
KOMOMHATUBHOM HM3MEHYMBOCTU. Poib KOMOWHATHBHOW W3MEHUMBOCTH B
CO3JTaHHU TEHETHYECKOr0 pa3HO00pa3usl B pe/ieax OJTHOrO BUIA.

MyTalnoHHass HM3MEHYMBOCTb. BuIbl MyTalMii: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W UWHAYIHMPOBAHHBIE MyTallUd. SaepHbIE U
nuToIUIa3MaTuyeckue Mytauuu. CoMarudeckue U IOJIOBbIE  MYTalUH.
[IprunHBI BO3HUKHOBEHUS MyTalMid. MyTareHsl 1 UX BIMSHUAE HA OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIIMOHHOTO MpOoIecca. 3aKOH TOMOJIOTHUECKUX PSIIOB B
HaciencTBeHHoW — u3meHunBoctd  (H.M.  BaBunoB).  BHesdnepnas

HN3MEHYHNUBOCTH U HACJICACTBCHHOCTh

3.5

3.6

Kapuorun yenoeka. MexayHapoaHas MporpaMma KCCIIEIOBAaHUS I'€HOMA
yeloBeKa. MeTo/bl M3y4yeHUsT TE€HETUKH YeJIOBEKAa: I'eHEalOrn4ecKui,
OIM3HELOBLIH, IIMTOreHETUYECKUH, NONYJIALIUOHHO-CTaTUCTUYECKUH,
MOJIEKYJIIpHO-TeHeTuUeckuii. COBpEMEHHOE  OINpEeIeieHHe TeHOTHUIA:
MOJTHOT€HOMHOE CEKBEHHpPOBaHUE, T'€HOTUIIUPOBAHME, B TOM YHUCJIE C
nomoniwto I11[P-ananu3a. HacnencrBeHHble 3a001eBaHus YyeaoBeKa. I eHHbIC
U XpPOMOCOMHBIE OOJ€3HH 4YeJoBeKa. boJesHum C HacieJCTBEHHOMH
MPEAPACIIONOKEHHOCTHIO. 3HayeHue MEIUITUHCKOMN FeHETUKHU B
MPEIOTBPAICHUM W JICUCHWHW T'CHETHYECKUX 3a00JIeBaHUM YeJIOBEKa.

CTBOJIOBBIE KJIIETKH

JloMecTukanus U ceseKuus. 3apokKIACHUE CEJIEKLIMU U JOMECTUKALMU. Y UCHHE
H.W. BaBunoBa 0 1EHTpax HPOUCXOXAEHHS U MHOrooOpasus KyJbTYPHBIX
pactennid. Ponb ceneknnuy B CO34aHNN COPTOB PACTEHUH U MOPOJ, KUBOTHBIX.
Copr, mopojnia, mramMM. 3aKOH TOMOJIOTHUECKUX PSJOB B HACJIEICTBEHHOU
u3meHurBocty H.M. BaBunoga, ero 3HaueHue 1j1st CEIEKIIMOHHON paboThlI.
Mertonbl cenekMoHHONW paboThl. McKyccTBEHHBIH OTOOp: MaccoBBIA U
WHIUBUIyAIbHBIA. OTambl KOMOWHAIIMOHHOM cenekiuu. Mcnbitanue
pou3BoaUTeNeN 10 MOTOMCTBY. OTOOp MO I€HOTHUITY C TOMOIIbIO OLIEHKH
(deHoTHIa NOTOMCTBA M OTOOP MO TeHOTUNy ¢ nomorbio ananuza JTHK.
HckyccTBEeHHBIT ~ MyTareHe3 Kak  METOJl  CEJIEeKIIMOHHOM  paloThl.
PagnanvoHHBII M XUMUYECKHHW MyTareHe3 Kak MCTOYHUK MyTalMd Yy
KYJbTYPHBIX bopm OpraHU3MOB. Hcnonb3oBanne T€HOMHOT'0
pelakTUpoBaHus M MeToAoB pexomOuHaHTHRIX JIHK mms momydenus
HCXOJTHOTO MaTepuaa JUisl CEJIEKLUH.

[Toyuenune nonmuion108. BHyTprBHa0oBas rubpuu3arust. bianskopoacTBeHHOE
CKpelllMBaHue, WM uHOpuauHT. HeponcTBeHHOe — CKpelMBaHue, WM

aYT6pI/I,Z[I/IHF. Ferepo:mc U Cro IpUYMHBI. Hcnonb3oBanue rerepo3uca B




cenekimu. OtnanéHnas rudpuauzanus. [IpeomoneHne Oecruio s MeXBUIOBBIX

FI/I6pI/I,I[OB. I[OCTI/I}KCHI/U{ CCIICKLIMN paCTeHI/Ifl N JKUBOTHBIX
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OOBEKTBI, UCMOJIb3yeMble B OHOTEXHOJIOTHH, — KIETOYHBIE M TKAHEBBIC
KyJBTYpbl, ~MHMKPOOPTraHU3MBI, MX XapakTepucTuka. TpanuuuoHHas
OMOTEXHOJIOTHA: XJIeOONeueHHe, IMOJYyYEHUE KHCIOMOJIOUHBIX HPOJYKTOB,
BuHOzAEHEe. MukpoOuonornyeckuii cuare3. OObEKTH MUKPOOUOIOTHYECKUX
texHonmoruii. IlpowsBomcTBO  Oenka, aMHHOKHCIOT W BHTaMHUHOB.
HckyccTBeHHOE — OILUIONOTBOpEHHE.  PEKOHCTpyKuusi — SHUEKIETOK U
KJIOHUPOBaHME KUBOTHBIX. METON TpaHCILUIAaHTALUY SIIEP KIIETOK.

XpOMOCOMHAsi U TeHHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 TI€HAa U
KoHCTpyupoBanue pekomOuHaHTHBIX JIHK. JlOoCTH)XXEHHS W MEepPCIEKTUBBI
XpPOMOCOMHOW M T€HHOM WH)XeHepuu. MenunuHckue OWOTEXHOJIOTHU.

Hcnonb30BaHuEe CTBOJIOBBIX KIIETOK
Cucrema n MHOFOO6paSI/Ie OpraHHu4€CKOI'o MUpa

buonoruueckoe paszHooOpasue opranu3zMoB. CoBpeMEHHas CHCTeMa
opraanydeckoro mupa. [IpuHImIE Kiaccupukanuu oprann3mMoB. OCHOBHBIC
CHCTEMATUYECKHUE TPYIIIbI OPTaHU3MOB.

Oco0OeHHOCTH  CTPOCHHUS U KM3HEAEATEIHbHOCTH  OJHOKIETOYHBIX
opranu3MoB. bakrepuu, apxeu, OJHOKJIETOUHbIC TPUOBI, OJHOKIETOUHBIC
BOJIOPOCIIA, ApYrue MpoTUCThl. KoJoHWanbHble OpraHu3Mbl. JIBHKEHHE
OJIHOKJICTOYHBIX OPraHU3MOB: aMEOOMIHOE, >KIYTHUKOBOE, PECHUYHOE.
3amuTa y OJHOKJIETOUHBIX OPTraHU3MOB. Pa3apakuMocTh y OJHOKJIETOYHBIX

OpTraHHu3MOB. Takcucel

MHOroKJIeTOYHbIE pacTeHus. B3auMOCBs3b YacTei MHOTOKJIETOYHOIO
opraHui3ma. TKaHI/I, Oopraibl M CHUCTEMBI OpPraHoOB MHOTI'OKJICTOYHOI'O
opranu3ma. OpraHm3sM Kak eauHoe TIenoe. TkaHu pacTteHud. Turbl
pacTUTENbHBIX TKaHEel: oOpa3oBaTenpHasi, TOKPOBHAs, MPOBOASIIAS,
OCHOBHasi, MexaHudeckas. OcoOeHHOCTH  CTpOeHHUs, (YHKIMHA |

pacIoyoKeHusl TKaHEN B OpraHax pacTeHUN

BereratuBHble M IeHEpaTUBHBIE OpraHbl pacTeHUd. DYHKIUU OPraHoB U
cuctem opraHoB. Kapkac pacrenuil. J[BuKeHHE MHOTOKJIETOUHBIX PACTEHUM:
TPONMU3MBI M HacTHH. [lornomenne Bobl, yIIEKUCIOr0 ra3a i MUHEpaIbHBIX
BEIIECTB pacTeHusiMH. Jlpixanue pacteHuid. Juddysus razoB uyepes
[IOBEPXHOCTh KIJIETKU. TpaHCIOPTHBIE CHUCTEMBI PacTeHUH. BblaeneHue y
pacTeHui. 3ammTa y MHOTOKJIETOYHbIX pacteHumid. Kyrtukyna. Cpencrtsa

aCCUBHOU U XUMUYECKOH 3alUTEl. OUTOHIINIEI.




Pa3gpaxuMocCTh U peryisinus y Opranu3moB. Pa3apakuMocTs U perymsanus y

MHOTI'OKJICTOYHBIX paCTeHHﬁ. PocToBEIe BemecTBa U NX 3HAUCHHUE

4.5

MHorokjaeTouHbsle JKUBOTHBIC. B3amMOCBSA3b dYacTeil MHOTOKJICTOYHOTO
opranu3ma. TkaHu, Opranbl M CHUCTEMbl OpPraHOB MHOTOKJIETOYHOTO
opranusma. Opranusm kak eauHoe nenoe. ['omeocrtas. TkaHu )KMBOTHBIX U
yenoBeKka. THIBI >KMBOTHBIX TKaHEH: »MUTEIWaIbHAsA, COCHUHUTEIbHAS,
MbIlIeYHast, HepBHAss. OCOOCHHOCTH CTPOCHWUS, (PYHKIIMA U PACIIOIOKCHHS

TKaHeH B opraHax XMBOTHBIX W YCJIOBCKa

4.6

OpraHbl U CHUCTEMbl OPraHOB >KUBOTHbIX. (DYHKIIMH OpPraHOB U CUCTEM
opraHoB. Ormopa Tena opraHu3MoB. CkeneTsl OJHOKJIETOYHBIX H
MHOT'OKJIETOUYHBIX KMBOTHBIX. HapyxHbIli 1 BHyTpeHHMI ckener. CTpoeHue
Y THIIBI COCJIMHEHUS KOCTEH.

JIBM>KeHHE MHOTOKJIETOYHBIX JKUBOTHBIX. IIuTanue >xuBOTHbIX. IluTanue
IIO3BOHOYHBIX JKUBOTHBIX. JlpIXaHWe KUBOTHBIX. KoO)XHOE JbIXaHHeE.
KabepHoe u 1€rodyHoe JIbIXaHUE.

JlpIxaHue mo3BOHOYHBIX )KUBOTHBIX. DBOJIOMUOHHOE YCIOKHEHNE CTPOCHUS
JNE€TKUX TO3BOHOYHBIX JKUBOTHBIX. JlpIXaTelnbHas cHUCTEMa YeJlOBEKa.
MexaHu3M BEHTWIALMHU JETKUX y NTUI U MIEKOMMTAIOMMX. TpaHCHopT
BEIIECTB Y OpPraHu3MoB. TpaHCIOPT BEIIECTB y >KUBOTHHIX. KpoBeHOCHas
cucremMa U e€¢ opraHbl. KpoBeHOCHast cucTeMa IMO3BOHOYHBIX JKUBOTHBIX.
Kpyru kpoBooOpaiieHus.  DBOIIOLMOHHBIE  YCIOKHEHHSI  CTPOCHMS
KPOBEHOCHOM  CHCTEMBI TO3BOHOYHBIX JKMBOTHBIX. BbigeneHue vy
opranu3MoB. Brinenenue y xuBoTHbIX. COKpaTuTeNnbHbIe Bakyoau. OpraHsl
BeIZiesieHUsl. CBsI3p TOJIOCTH TelNa C KPOBEHOCHOW W BBIICIHMTEIBHOM
cucreMaMH. BplgeneHue y TO3BOHOYHBIX JKMBOTHBIX. 3aliuTa Y
MHOT'OKJIETOYHBIX )KUBOTHBIX. [IOKPOBBI U UX IPOU3BOIHBIE.
PazmpaxuMOCTh ¥ peryisiusi 'y OpraHu3MoB. Pa3apakuMoctb y
OJTHOKJIETOYHBIX OpPraHu3MOB. Takcuchl. Pa3npaXMMOCTh W pPeryisiuus y
MHOT'OKJIETOYHBIX pacTeHU. POCcTOBbIE BeliecTBa U UX 3HaYECHUE.

HepBHas cucrema u pediaekTopHas peryasiius y MHOTOKJIETOYHBIX
KUBOTHBIX. HepBHas cucrema m e€ OTIenbl. DBOIIOIMOHHOE YCIOKHEHHE
CTPOCHUSI HEPBHOW CHUCTEMBI Y KHUBOTHBIX.

Pa3paboTka anropuTmMoB U nporpamm i 3GGEeKTUBHON (YHKIHMOHATBHOM
AQHHOTAllUM TE€HOMOB, TPAHCKPUIITOMOB, MPOTEOMOB, MeTab0JIOMOB

MHUKpPOOPTaHNU3MOB, PACTEHUN, )KUBOTHBIX U YEJIOBEKA

OpFaHI/I3M YCJIOBCKA U €TI0 3I0POBLE

5.1

Opranbl U cucTEeMBbl OpraHoB uenoBeka. OTAenbl TOJOBHOTO MO3ra

MO3BOHOYHBIX JKUBOTHBIX. Peduiekc u peduexktopHas nyra. besycinoBHble u




ycioBHBIe pediekchl. ['yMopanpHas peryisiiusi U dHIOKPUHHAS CHUCTeMa
JKUBOTHBIX M uejoBeka. JKenes3bl SHAOKPUHHOW CHUCTEMBI U MX TOPMOHBI.
HevictBue ropmMoHOB. B3anMOCBsSI3b HEPBHOW U SHAOKPUHHON CHUCTEM.
lNunoranamo-runodusapuas cucrema. Pednekc u pednexropHas myra.

besycnoBHbIE U yCIOBHBIE pe(IeKCh
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3ammra opranu3ma ot 6osne3Hei. IMMyHHas cuctema uenoBeka. KieTounsrii
u T'YMOpaJIbHBIN MMMYHUTET. Bpoxnéunsii, npuoOpeTEHHBIN
cnenupuiecKuii MMMYHUTET. Teopus KJIOHAJIbHO-CEJIEKTUBHOT O
ummyHutera (I1.Opmux, ®.M.bepuer, C.ToneraBa). BocnamurenbHbie
OTBETHl OpraHu3MoB. Posib BpOXAEHHOIO HMMYHHMTETa B Pa3BUTHHU

CUCTEMHBIX 3a00JIEBAHUN
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KposenocHas cucrema u e€ opransl. Cep/iiie, KPOBEHOCHBIE COCY bl U KPOBb.

Kpyru kpoBoobparenus. Pabora cepaia u e€ perynsuus

5.4

5.5

Hpixanne denoBeka. Juddys3us ra30B dYepe3 MOBEPXHOCTh KIICTKH.
JpixarenpHas cucreMa uenoBeka. [[pIxarenabHas MOBEPXHOCTh. Perynsuus
JIbIXaHus. [[prxaTenbHbie 00bEMBI

[TumeBapuTenpHas cucrema 4esnoBeka. OTaebl MUIEBAPUTEIIBHOTO TPAKTa.
[IumeBapurenbHble  XKene3bl. BHYTPUNOIOCTHOE UM BHYTPHUKIECTOYHOE

MUIIEBAPEHNE

5.6

5.7

6.1

6.2

[TokpoBbl 1 ux npousBojHbie. Opranbl BbiieneHus. Ilouku. Ctpoenue u
¢yHkuuoHupoBanue HedpoHa. @uubTpanus, cekpeuus u oOpaTHOe
BCachIBaHME KaK MEXaHHU3Mbl pabOThl OpraHoB BbiaeneHus. OOpa3oBaHue

MOYH Yy YCIIOBCKaA

I[BI/I)KCHI/IG yeJloBeKa: MbleuHas cucrema. CKelleTHEIS MBIIIIBI X1 UX pa60Ta.

CTpOCHI/IC Y TUIIBI COEIMHEHUS KOCTel
Teopm[ 9BOJIIOLMHU. Pa3BuTHe )XM3HU Ha 3emite

OpomtonmonHas teopus Y. JlapeuHa. Ilpeanocbulku BO3HMKHOBEHMS
napBuHu3Ma. JKu3Hp U Hay4dHas nedarenbHocTs Y. JlapBuHa.

JIBmokyuue cuiibl 3Bosronny BU10B 1o Y. JlapBuHy (BbICOKast ”THTEHCUBHOCTh
pPasMHOXKEHHUsI OpraHM3MOB, HaclEeJCTBEHHas H3MEHYMBOCTb, OOphba 3a
CYLIECTBOBaHME, €CTECTBEHHBIN U HCKYCCTBEHHBIH 0TOOP).

Odopmnenne cunrernueckoi Teopun spomtoruu (CTDI). HeltrpanbHas
Teopust sBoatonuu. COBpEeMEHHas SBOJIIOLMOHHAS OuoJorus. 3HadeHue
HBOJIIOI[MOHHON TEOPUH B (POPMHUPOBAHUHU €CTECTBEHHO-HAYYHOH KapPTHHBI
Mupa

[Tonmynsauus Kak ajeMeHTapHas eIMHULA YBOIIOLMHA. COBpEMEHHBIE METOIbI

OLICHKH F€HETUYECKOT0 Pa3HO00pa3us U CTPYKTYPhI HOMYJISIIU. MI3MeHeHue




6.3

reHo(oH/a MOMYJIALUN KaK 3JIEeMEHTapHOE 3BOJIOIMOHHOE SBJICHHE. 3aKOH
reHetudeckoro pasHoecus [[x. Xapau, B. BaitnOepra.

OneMeHTapHble (PAKTOPHI (ABMXKYLIME CHJIbI) 3BOJIOLUHM. MyTalMOHHBIN
nporecc. KomOunatuBHass u3MeHYMBOCTH. Jlpeiid reHoB — ciyuaiiHble
HEHAIpaBJICHHbIE W3MEHEHMs 4YacTOT ajuleled B momymsamusax. Oddexr
ocHoBarenss.  Murpauun.  M3omsaums — nomyssiuuii:  reorpaguyeckas
(mpocTpaHCTBEHHAs ), OMoJIoTHYecKas (PEPOIyKTHBHAS).

EcrectBenHblii 0TOOp — HampaBisiomuid QaxTop 3Boironuu. Dopmel
€CTeCTBEHHOTO OTOOpa: IBMKYIIMH, CTaOMIM3UPYIOMIMH, pa3pbIBAIOLIHNA
(mu3pyntuBHbIN). [TomoBoit oTGop.

[TprcnocoOneHHOCTh  OpPraHU3MOB — KakK  Pe3yJbTaT  MHUKPOIBOJIOLUH.
Bo3HukHOBeHHE TIPUCTIOCOONICHH y  OpraHu3MoB. ApoMopdo3bl |
UM0aJalTaluu. [Ipumepsl IPUCTIOCOOIEHUM y OpraHU3MOB.
OTHOCUTENBHOCTH MTPUCIIOCOOIEHHOCTH OPIaHU3MOB.

Bun, ero kpurepuum u CTpykTypa. BumooOpazoBaHue Kak pe3yibTar
MUKPOIBOJIIOIHH. M3051sus — kirtoueBol pakrop BumoodpazoBanus. [lytu u
crocoObl  BHIOOOpa3oBaHMs:  ajuionarpudeckoe  (reorpaduyeckoe),
CUMIIaTPUUYECKOE (IKOJIOTUYECKOE), «MIHOBEHHOE» (ITIOJIMILUIOMAM3ALNS,
ruOpuu3anys). JauTeabHOCTb SBOIOLUOHHBIX TPOLECCOB.

Mexanusmsbl popMHUpoBaHMs OMOJIOTHYECKOTO pa3HOOOpa3usl.

Ponbp  3BostonMoHHON OuosoruM B pa3padOTKe HAyYHBIX METOJIOB
coxpaHeHMs 6Mopa3Hoo0pa3us. MUKPO3BOIIONHS U KOIBOJIIOLIUS Tapa3uTOB
U UX X03s51eB. MexaHu3Mbl (POPMHUPOBAHUS YCTOWUMBOCTH K aHTUOMOTUKAM U

croco6bl O0pHOBI ¢ Hel

Metoapsl W3ydeHHUs] MaKpPOIBOJIONHUH. [lalieOHTONOTrHYECKHEe METObI
nu3yueHus sBomronuu. llepexomnsie Gopmbl U (QUIOTEHETHUYECKUE PSIIBI
OpraHU3MOB.

buoreorpaduyeckue MeTonbl uzydeHus 3Boitoiuu. CpaBHeHUE (IOPHI U
(dayHbsl MaTepUKOB U 0cTpoBOB. buoreorpaduueckue oomactu 3emn. Buabi-
SHIEMUKH U PEJTUKTHI.

OMOPHOJIOTHYECKHE U CPAaBHUTEIBHO-MOP(HOIOTUYECKUE METOABI U3yUeHHS
sBOMIOLMU. ['eHeTHYeCKrne MEXaHU3Mbl HBOJIFOLIMM OHTOTE€HE3a U MOSBICHUS
SBOJIIONIMOHHBIX HOBIIECTB. [ OMOJIOTMYHBIE W AQHAJIOTHYHBIC OPTaHBI.
PynumenTtapHsie opraHbl W aTaBU3MBL.  MOJEKYISPHO-TEHETHYECKUE,
OMOXMMHYECKHE U MaTeMaTHYeCKHe METOJbl H3YyYEHHUs DBOJIOIUU.
I'omonoruuneie TEHBI. CoBpeMeHHbIE METObI MOCTPOEHUS
(UITOTEHETUYECKHUX JIEPEBHEB.

XpOMOCOMHLIe MyTalluu U 3BOJIFOIIHUA T'CHOMOB.




OO61mue 3akoHOMepHOCTH (TIpaBUiIa) SBOIOIHH. HeoOpaTHMOCTh 3BOIOIUY.

A,Hal'ITI/IBHaH paauanus. HepaBHOMepHOCTB TEMIIOB 3BOJIFOITMHN

6.4

Hayunple rUmoTe3sl NpPOMCXOXKIEHUS >XU3HU Ha 3emie. AOHOTEeHE3 H
naHcnepMmus. JloHay4yHble TPEACTaBIEHUS O 3apOXKACHUU  JKU3HU
(kpeanoHu3M). ['MmoTe3a MOCTOSHHOIO CaMO3ApPOXKAEHUS KU3HM U €€
onpoBepkenue oneltaMmu @D. Pemu, JI. Cnamnanumanu, JI. Ilacrepa.
[TpoucxoxaeHne XU3HU U aCTPOOUOIIOTUSL.

OcHOBHBIE  DTaIbl HEOPraHUYECKOM  DBOJIOLUU. ITnanerapHas
(reosoruueckast) BOJOLUSA. XUMUYECKask IBOTIOLMA. AOGHMOreHHBI CHHTE3
OpraHMYECKUX BelecTB U3 Heoprannyeckux. OnbiT C. Musiepa u I'. FOpu.
OO6pa3oBanue noiaumepoB u3 MoHomepoB. Koarepsarnas rumoresa A.N.
Onapuna, rumore3a nepBu4Horo OyipoHa JDx. XongeiHa, reHernyeckas
runote3a . Mémnepa. Pubosumsr (T. Yek) u rumore3a «mupa PHK» V.
['unGepra. ®opMupoBaHre MEMOpPaH U BOSHUKHOBEHHE IMMPOTOKIICTKH.
Hcropus 3emin u MeTo bl €€ n3ydeHus. MickonaeMble OpraHu4ecKrue OCTaTKH.
["'eoxponosnorus u e€ Mmetoibl. OTHOCUTENbHAS U a0COIIIOTHASL T€OXPOHOJIOTHsl.
["'eoxpoHoIOrMyuecKas 1Kaisa: 0HbI, 3pbl, IEPUObI, IIOXU.

Hauanbnbie sTanbl opraHnyeckoil sBosonuu. llosiBneHne u 3BoONFOLMS
HEepPBbIX KIETOK. OBOJIONMS MeTabonu3ma. BO3HUKHOBEHHE MEPBBIX
skocucteM. CoBpeMEeHHbIE MUKPOOHbBIE OMOMIEHKN KaK aHAJIOr IEepBbIX Ha
3emiie coodiecTB. CTpoMaToauThl. I[IpoKapruoOThI U 3yKapHUOTHI.
[Tpoucxoxnenue 3YKapuoT (cumOuorenes). OBOIIOLIMOHHOE
IIPOUCXOXKAEHNE BUPYCOB. IIponcxoxieHne MHOTOKIETOYHBIX OPraHU3MOB.
BO3HUKHOBEHHE OCHOBHBIX I'PYIIT MHOTOKJIETOYHBIX OPTaHU3MOB.
OCHOBHBIE 3Tarbl IBOJIOIUU BHICIIUX pacTeHHil. OCHOBHBIE apoMOpP(O3bI
pacreHnid. Beixox pacrenmit Ha cymry. llosiBieHHe COpOBBIX pPacTeHU H
3aBoeBaHue uMu cymu. CemeHHble pacTeHus. [IporcxoxaeHne nBETKOBBIX
pacTeHUN.

OcHOBHBIE 3Tambl 3BOJIOLUHU KUBOTHOTO Mupa. OcHOBHBIE apoMop(o3bl
KUBOTHbIX. Benxackas ¢ayna. KemOpuiickuili B3ppIB — TOSIBICHUE
coBpeMeHHbIX THUNOB. [lepBele XopaoBble >XMBOTHBIE. JKM3HB B BOJE.
OBosolids  TO3BOHOYHBIX. Ilponcxoxnaenue ampubuii u  penTHIH.
[TpoucxoxaeHne MIIEKONUTAIOMMX M NOTUL. [IpuHOUO — KIIOYEBOTO
apomopo3za. OcBoeHre 0eCriO3BOHOYHBIMU U TTO3BOHOYHBIMHU KHUBOTHBIMU
CyIIN.

Pa3Butne xu3HM Ha 3emie IO 3paM U IEepUoJaM: apxel, MpOoTEpO30H,
najeo3oi, Me3030M, KaiiHo30M. OOmas XapakTepuCcTHKa KJIMMaTa H

reojorudyeckux mporeccoB. [losBaeHne W  pacHBeT  XapaKTEpPHBIX




OpraHu3MoOB. YTieo0pa3oBaHHe: €r0 YCIOBHS U BIMSHHUE Ha ra30BbIi COCTaB
aTMocQepBhl.

MaccoBble BBIMHpaHHUS — DKOJIOTHYECKUE KPU3UCHI ITpouutoro. [Ipnyunsl u
CJIEICTBUSL MAacCOBBIX BbIMUPAHUNA. COBpPEMEHHBIM 3KOJOTMYECKUI KpPHU3UC,

€ro 0cOOEHHOCTH

6.5

Paznensl u 3agaun antponosnoruu. Metoasl anTponosiorud. CTaHOBIIEHUE
IPEJICTaBICHUH O IPOUCXOXKAECHUU uYesoBeka. COBpEeMEHHbIE HayuyHbIE
TEOPHH.

CxoncTBo 4yenoBeka C JKUBOTHBIMU. (CHCTEMaTHyecKOe IOJIOKEHUE
yenoBeka.  CBHJETENbCTBA  CXOJACTBA  4YEJOBEKA C  JKMBOTHBIMM:
CpPaBHHUTEITHLHO-MOP(]OIOTHIECKHE, AMOPHUOJIOTHYECKHE, ¢dusnonoro-
Onoxummuueckue, moBeneH4Yeckre. OTiIMYUs YeTOBEKa OT JKUBOTHBIX.
[IpssMOXOXKIAEHNE M KOMIUIEKC CBSI3aHHBIX C HUM NpU3HAKOB. Pa3Butune
TOJIOBHOT'O MO3ra ¥ BTOPOM CUTHAJIIBHOW CUCTEMBI.

JBuxyuue cuisl ((hakTopbl) aHTPOIIOTeHEe3a: OMOJIOTUYECKUE, COLTUATbHBIE.
CootHorieHre OMOJOTHYECKUX U COIUANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.
OcCHOBHBIE CTaJMM AHTPOIIOrE€HE3a. ABCTPAJIONUTEKU — JABYHOTHME INPEAKU
mojen. YenoBek yMenblil, I€pBble U3TOTOBJICHUS Opyauid Tpyaa. Yemosek
NPSIMOXOJISAIINI M TEpBbIM BBIXO JroAei 3a mpenensl Adpuxu. YenoBek
reiinenboeprekuii — o0mui MpeoK HeaHAePTAIbCKOTO YeJIOBeKa U YeJIOBEeKa
pasymMHoOro. YemoBek HeaHIepTaIbCKUI KaK BU JIFOAEH XOJI0IHOTO KIIMMAaTa.
YenoBek pa3yMHbI COBPEMEHHOI'O THIIA, ICHUCOBCKUN YEJIOBEK, OCBOCHUE
KOHTHHEHTOB 3a npejaenamMu AQpUKH.

OBOJIIOLIMS COBPEMEHHOTO 4esloBeKa. ECcTeCTBEHHBIH O0TOOp B MOIMYJIALUAX
yenoBeka. MyTanmoHHbli mporecc U noauMopdusm. IlonmynsunoHHbIE
BOJIHBI, Jpeiid reHoB, Murpanus u «3PEGEeKT OCHOBATENS» B TMOIMYJISIUIX
COBPEMEHHOT0 YEJIOBEKA.

Yenoseueckue pacel. Ilonstne o pace. bonpmme pacel: eBponeongHas
(eBpasuiickas), aBCTpajiO-HETPOWJHAS (PKBATOpPHAJIbHAS), MOHTOJIOMIHAS
(a3marcko-amepukaHckas). Bpems u myTu pacceneHus 4eaoBeKa 1o IIaHeTe.
EnuncTtBO 4yenmoBedeckux pac. HaydHas HeCOCTOATENBHOCTh pacHu3Ma.
[TprcnocoOeHHOCTh YelloBeKa K pa3HbIM YCIOBUSAM OKPYIKAIOLIEH Cpebl.
Bnusinue reorpaduueckoit cpeasl u Apelida reHoB Ha Mopdoiorur u

(bu3MO0IOTHIO YeIoBeKa

OKOCHCTEMEI U MpUCYIIHUE UM 3aKOHOMEPHOCTHU

7.1

Pasnens! u 3agaun 3xos1orun. CBA3b YKOJIOTHH C IPYTHMH HAyKamH.




7.2

Mertoap! skonoruu. IloneBbie HaOMIOACHUSA. DKCIIEPUMEHTHl B HKOJIOTHH:
IpUPOJHbIE U JlabopaTopHble. MoaenupoBaHue B 3KOJIOTHH. MOHUTOPUHT

OKPY’KAIOIIECH Cpe/Ibl: IOKAJTbHBIN, peTHOHAIBHBINA U TJIO0ATBHBIN

Okonoruyeckue GakTopbl U 3aKOHOMEPHOCTH UX AeiicTBus. Kitaccuduxanus
9KOJIOTUYECKUX (PAKTOPOB: abMOTHYECKHE, OMOTHUYECKHE, aHTPOIIOT€HHBIE.
OO0me 3aKOHOMEPHOCTH JCWCTBUSL HKOJIOrHYecKux ¢aktopos. I[IpaBuio
muHumyma (K. lnpenrens, FO. JInOux). TonepaHTHOCTb. DBpUOMOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

Aobuotndeckue (akropbl. CBeT Kak 3kosiormveckuii dakrtop. JleiicTBue
pa3HbIX YYacTKOB COJIHEYHOI'O CIIEKTpa HAa OPraHU3Mbl. DKOJIOTMYECKUE
IpyINIbl PACTEHUH U )KMBOTHBIX 110 OTHOLIEHUIO K cBeTy. CUTHajbHas poiib
cBeTa. DoTONEpUON3M.

Temmneparypa kak skojoruueckuil Qaxrop. JlelicTBHe TemmepaTypbl Ha
opranusmbl.  [loMKMIOTEpMHBIE W TOMOHOTEPMHBIE  OpPraHU3MBI.
OBpUTEPMHBIE U CTEHOTEPMHBIE OPIraHU3MBI.

Brnaxunocte kak skonorndeckuil ¢axtop. I[Ipucnocobnenuss pacreHMd K
MoJIIep KaHuIo BOJHOTO Oananca. Kinaccudukaiius pacTeHHiA 10 OTHOIICHHUIO
K BoJie. [Iprcrocobenust J)KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXHUMA.

Cpenpl oOUTaHMsI OPraHU3MOB: BOJHAs, Ha3€MHO-BO3yIlIHAasi, [TOYBEHHas,
riyOuHHasi MOJANOYBEHHAs, BHYTpHOpraHusMeHHas. (PU3NKO-XUMHUYECKUE
0COOEHHOCTH cpell 00MTaHus OpraHu3MoB. [IpucnocobneHuss opraHu3MoB K
YKU3HU B Pa3HBIX Cpeax.

bruonornueckne putMel. BHenHue u BHyTpeHHHE pUTMBI. CyTO4HBIE H
roguuHsle  pUTMBL.  [IpHcnocoOIeHHOCTh OpPraHW3MOB K  CE30HHBIM
M3MEHEHHUSM yCIIOBUH JKHU3HH.

Kuznennole @opmbl opranusmoB. [loHsiTHE 0 JKH3HEHHOM (QopMe.
XKuzneHusle (OpMBI pacCTeHUM: [JepeBbs, KYCTAPHHUKH, KyCTApHUYKH,
MHOT'0JIETHUE TpPaBbl, OJTHOJIETHHUE TpaBbl. JKu3HEeHHbIE POPMBI )KUBOTHBIX:
TUAPOOMOHTHI, T€OOMOHTHI, a3POOHOHTHEL. OCOOEHHOCTH CTPOEHUS U 00pa3a
YKU3HU.

buotnueckne  ¢axktopsl.  Buasl  OmoTMyeckMx — B3aMMOJIEHCTBMIA:
KOHKYPEHIIMS, XHUIIHUYECTBO, cuUMOHM03 u ero ¢opmel. Ilapazutusm,
Kooreparus, MYTYyalIu3M, KOMMEHCAJIU3M (KBapTHPaHTCTBO,
HaxyieOHnuecTBo).  Herpodwuueckwe  B3aumoneicTBus  (TOMUYECKHUE,
dopuueckue, padbpudeckue). 3HaueHne OMOTUYECKUX B3aMMOACUCTBUM 1JIst
CYLIECTBOBaHMs OPraHMU3MOB B cpesie oOuTaHus. [IpuHIMIT KOHKYPEHTHOTO

HCKIIFOYCHU A




7.3

OKOJIOTUYECKME  XapaKTEepUCTUKH  momysauuu.  [lomynsimuss  kak
O6uonornyeckas cucreMa. Ponb HEOJHOPOJHOCTH Cpenbl, (PU3MUECKUX
OappepoB W  OCOOCHHOCTEW OWONOTMM BUAOB B  (opMUpOBaHUHU
IPOCTPAHCTBEHHON  CTPYKTypbl mnomyiauuid. OCHOBHBIE — ITOKAa3aTelH
MONYJIALIMK: YUCIEHHOCTb, INIOTHOCTb, BO3PACTHAS M IOJIOBasi CTPYKTYpa,
POXKIAEMOCTB, IPUPOCT, TEMII POCTA, CMEPTHOCTD, MUTPALIMSL.
OKoJoru4eckas CTpyKTypa nomyssinuy. OLeHKa YUCIEHHOCTH MOIYJIALUH.
JuHamuka nomynsauuMu M e€  peryiauud. buorhueckuii  moTeHIMal
nonyysanuu. MogenupoBanue AUHAMUKU nonyisinud. Kpusbele pocta
YHUCIIEHHOCTH mnonyJsuuu. Kpusble BbDKMBaHUA. Peryisinus 4nuciIeHHOCTH
HOMYJIAUUI: poib (PAKTOPOB, 3aBUCALIMX M HE 3aBUCALIMX OT IJIOTHOCTH.
DKojoruyeckue crpareruu Buaos (r- u K-crparerun).

[lonarue 06 sKosornveckoil Humie Buaa. Mecrtooburanue. MHOTOMEpHas
Mozelb 3kosorndyeckoit Humm [x.M. XatunHcona. Pazmepsl skonorudeckoi
Humy. [loTeHnmanbHas U peann30BaHHas HULLN.

Bun kak cucrema nomynsuui. Apeanbl BUAOB. Buibsl U MX >KU3HEHHbIE
CTpaTerud. 3aKOHOMEPHOCTH IOBEACHHUS W MUIPAalMid  >KMBOTHBIX.

buonornyeckue nHBa3uU JYKCPOAHBIX BUJOB

7.4

CoobmecTBa opraHu3MoB. buorneHo3 u ero crpykrypa. CBsizu Mexnay
opraHu3MamMu B OHOIlEHO3e. DKOCUCTeMa Kak OTKpbITas cuctema (A.J[x.
Tencnn). ®yHKIMOHAIBbHBIE OJIOKM OPraHU3MOB B 9KOCUCTEME: ITPOTYLIEHTHI,
KOHCYMEHTHI, penyuneHtsl. Tpoduueckue ypoBHH. Tpoduueckue uenu u
ceTu. AbOuotnyeckue OJIOKM 3KocucTeM. [IouBBI M MJBI B 3KOCHUCTEMAX.
KpyroBopoT BELECTB U MOTOK 3HEPTUH B IKOCUCTEME.

OcHoBHBIE  TOKa3aTeJuM  JKocucTeMbl. buomacca u  mpoaykuus.
DKOJIOTUYECKHE MUPAMU/IbI YHCeN, OOMACChl U SHEPTHH.

HamnpapneHHble 3akOHOMEpHbBIE CMEHBI COOOIIECTB — CyKlieccuu. IlepBuunble
Y BTOPUYHBIE CYKLIECCMM M UX NPUYHMHBL. AHTPOIOI€HHBIE BO3JIEHCTBHS Ha
cykueccun. KnumakcHoe coobmiectBo. buopazHooOpazue u  MojgHOTA
KpPYTOBOpPOTa BEIIECTB — OCHOBA YCTOMUMBOCTU COOOIIECTB.

ITpuponHbie dKOCUCTEMBI. AHTPOIIOTEHHBIE YKOCUCTEMBL. ATPO3KOCHCTEMA.
ArponeHo3. Pazmuumst MeXIy aHTPOIOT€HHBIMM UM NPUPOAHBIMHU
9KOCUCTEMAaMHU.

VYpboskocucreMbl. OCHOBHbIE KOMIIOHEHTHI ypOosKocucTeM. [opojackas
¢uopa u dayna. Cunantponuzanusi ropoJckoi Qaynsl. buonornyeckoe u
XO35IICTBEHHOE 3Ha4YCHHE arpodKOCUCTEM U ypOosKOCHCTEM.
3aKOHOMEPHOCTH (HOPMHUPOBAHMSI OCHOBHBIX B3aUMOJIEHCTBUI OPraHU3MOB B

OKOCHUCTEMAX.




7.5

7.6

HepeHoc OHCprunu MW BCHICCTB MCKAY CMCKHBIMH 3KOCUCTCMaMMU.
Y CcTOMYNBOCTH OpraHu3MoOB, HOHYJ'IHHI/Iﬁ U DOKOCHUCTEM B YCIOBHUAX

€CTCCTBECHHBIX U aHTPOIIOI'CHHBIX BOS,HCfICTBHfI

buocdepa — oOmieruranerapHas 000704ka 3eMiIHM, I/ie CYLIECTBYET HIIH
cymecTBoBasia Xku3Hb. YueHue B.M. Bepnaackoro o 6mochepe. Obnactu
o6uocdeps! u e€ cocras. XKnuBoe BeiecTBo OMochepsl U ero PyHKIUH.
3aKOHOMEPHOCTHU cyIiecTBoBaHus Ouochepsl. Ocobennoctn 6Gnocepsl Kak
rnobanbHON  3KocHCTeMbl. JlmHaMuueckoe paBHOBecue B Ouocdepe.
KpyroBopoTbl BemecTB W OMOreOXMMHYECKHE LMKIBI (yIiepoja, a3oTra).
PurmuunOCTS siBNICHMI B Onocdepe.

3onanpHOCTh OuOchepsl. [lonsatue o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYHJpa, XBOWHBIC Jieca, CMEUIaHHBIC M IIMPOKOJMCTBEHHBIC Jieca, CTEIH,
CaBaHHBI, IyCTBIHM, TPONHMYECKHUE Jieca, BBICOKOTOphs.  Kimmar,
PaCTUTENBHBINA U )KUBOTHBIA MUpP OMOMOB CYIIIH.

CtpykTypa U QYHKIHS )KUBBIX CUCTEM, OLICHKA UX PECYpCHOTO IOTEHIHAa

u 6uochepHbIx QyHKIUN

DKOoJoruYecKrue KpHU3UChl W MX MpUYMHBL. BosnelicTBue denoBeka Ha
ouocdepy. 3arpszHeHre Bo3ayIIHON cpenbl. OxpaHa Bo3Ayxa. 3arpsa3HeHHe
BOJHOM cpenbl. OxpaHa BOIHBIX pecypcoB. Paspymienune moussl. OxpaHa
MOYBEHHBIX pecypcoB. M3meHeHune kaumara.

AHTpPOIIOTeHHOE BO3/CHCTBHE HA PACTUTENBHBIN U KUBOTHBIN Mup. OxpaHa
pacTUTENBHOTO U KHUBOTHOTO Mupa. OCHOBHBIE MPHUHIMIBI OXPaHbI
npupoasl. Kpacueie kauru. Ocob6o oxpaHsieMble NMPUPOJHBIE TEPPUTOPUHU
(OOIIT). borannueckue caabl ¥ 300JIOTHIECKUE TTAPKHU.

OcHOBHBIE MPHUHIIMUIBI YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA U MPHUPOIBI.
PanmonansHOoe MOpPUPOJONONB30BAHUE K COXpaHEHHWE OMOJIOTHYECKOTO

pazHooOpaszus 3emin
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