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HOACHUTEJBHAA 3AIINCKA

[Iporpamma 1o ydeOHOMy mpenMery "buomorus" (mamee - Ouosorus) Ha
ypOBHE cpenHero oduiero oOpa3oBaHHs pa3paboTaHa Ha ocHOBe DenepanbHOrO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii Deneparum,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buonorus» u
OCHOBHBIX MOJIOKEHU (penepanbHOi paboueit mporpaMmbl BOCIIUTAHUS.

YueOubiii npeamer «buosnorus» yriayonéHHoro ypoBHsS uzydeHus (10-—11
KJIACChI) SIBJISICTCS OJIHUM K3 KOMIIOHEHTOB MpeaMeTHOU obnactu «ECcTecTBEHHO-
Hay4dHble ipeaMeTh. CornacHo nonoxeHusM OI'OC COO npodunbHbie yaeOHBIC
NpeAMEeThl, H3ydyaeMble Ha YriayOJIE€HHOM ypOBHE, SBISIOTCS — CIIOCOOOM
muddepennman  oOy4eHUsT Ha YpOBHE CpeAHEro ooOiiero oOpa3oBaHUA U
MPU3BAaHbl 00ECIEUUTh MPEEMCTBEHHOCTh MEXJIYy OCHOBHBIM OOIIKUM, CPEAHUM
o01IUM, CpeHUM TTPOPeCCUOHATIBHBIM U BBICIIUM OoOpa3oBaHueM. B To ke Bpemsi
KOKIBIA M3 JTUX YYEOHBIX TMPEIMETOB JOJKEH OBITh OpPUEHTHPOBAH Ha
MPUOPUTETHOE pelIeHue 00pa30BaTEIbHBIX, BOCHHUTATEIBHBIX M PA3BUBAIOIIUX
3a/lay, CBS3aHHBIX C TpodopueHTanueln o0yJaroumxcss U CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JacTW HAy4YHOTO 3HAHUSI, CBSI3aHHOTO C OWOJIOTHUEH,
MEIUIMHON, 3KOJIOTUEH, ICUXOJOTUEHN, CIIOPTOM WIJIM BOEHHBIM JICJIOM.

[Iporpamma no yueOHoMy nipeameTy "buonorus” 1aét npeactaBieHue o 1eIu
U 3a7la4ax M3y4dyeHus yueOHoro npeamera «buonorus» Ha yriyOJI€HHOM YpPOBHE,
onpejeNsieT 00s3areNbHOe  (MHBApMAHTHOE) TIPEIMETHOE COJIepKaHUE, €ro
CTPYKTYPUPOBAaHHME TIO pa3ieliaM M TeMaM, paclpeielieHne Mo Kiaccawm,
PEKOMEHYeT MOCIeA0BATeIbHOCTh W3Y4YEHUs YYEOHOro marepuana ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro TMpoliecca,
BO3PACTHBIX 0COOCHHOCTEN oOy4aromuxcs. B mporpaMmmMe mo 61osaoruu peaan3oBaH
MIPUHIINAT MPEEMCTBEHHOCTH C U3yUYE€HHEM OMOJIOTMH Ha YPOBHE OCHOBHOI'O OOIIIETO
oOpa3zoBaHus, Omnarojaps dYemMy [MpOCMAaTpPUBAETCS  HANpPaBICHHOCTh  Ha
NMoCJeAyoIiee pa3BUTHE OMOJOTMYECKUX 3HAHWM, OPUEHTUPOBAHHBIX Ha
dbopMHpOBaHHE  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS,  IKOJOTHYECKOTO
MBIILICHHUS, IPEJICTABICHUH O 3I0pPOBOM 00pa3e KU3HU, Ha BOCIIUTAHHE OEPEIKHOTO
OTHOILICHHS K OKpY’Karollel nNpupoaHoil cpeae. B mporpaMmMe mo OMOJIOTMU TakKe
MOKa3aHbl BO3MOXKHOCTH yuyeOHOro mnpeamera «buonorus» B peanuzanuu
tpeboBannii ®I'OC COO K TUTAHHPYEMBIM JTHYHOCTHBIM, METANpPEIMETHBIM U
MIPEMETHBIM pe3yJIbTaTaM 00y4ueHUs ¥ B JOPMUPOBAHUU OCHOBHBIX BUIOB yU4E€OHO-
MO3HABATENILHON JIEATEIbHOCTH, OOYYaIONIMXCSI TI0 OCBOCHHMIO COJACPIKAHUS
OMOJIOTMYECKOT0 00pa30BaHUs Ha YPOBHE CPEIHETO 00I1Iero 00pa3oBaHuUs.

VYyuebnsiii npeamer «buonorus» Ha ypoBHE cpegHEro oduiero oopa3oBaHUs
3aBepiaeT ONOJIOrHIecKoe 00pa3oBaHKE B IIKOJIC 1 OPUEHTUPOBAH HA PACIIIUPEHUE
U yriyOJeHue 3HaHUi 00y4aroluXxcst 0 )KUBOM MPUPO/IE, OCHOBAX MOJIEKYJISIPHOU 1



KJIETOYHOU OMOJIOTHH, SMOPUOJIOTHH U OMOJIOTHH Pa3BUTHS, TEHETUKH, CEICKIIUH,
OMOTEXHOJIOTUH, IBOJIFOLIMOHHOTO YYEHUS U SKOJIOTHH.

Nzyuyenne ydeOHOro mnpeamera «buonorus» Ha yriIyOJIEeHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYAIOIIUXCS K IMOCIEAYIOIIEMY IOJIYyYEHUIO
Ouonornyeckoro  oOpa3oBaHMsl B By3ax W OpraHU3alMsIX  CPEIHETO
npoeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEpKaHUS COCTaBISIET CUCTEMA
OMONOTMYECKUX  3HAHWUW, TMOJYYEHHBIX TMPU HU3YYCHHH  OOYyYaIOUIMMHUCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECKUX Pa3/eioB OMOJIOTMM HA YPOBHE OCHOBHOTO
obmiero o6pazoBanusi, B 10—11 kiraccax 3TH 3HAHUS TOMy4YarT pa3Buthe. Tak,
pacuIMpeHbl U YriayOJjeHbl OHOJOTHYECKUE 3HAHUS O PACTCHHSX, >KUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME YEJIOBEKa, OOIMX 3aKOHOMEPHOCTSAX >KU3HH,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOTMYECKUE CBEAEHUS MTPUKIIAHOTO U MOMCKOBOTO
XapaKkTepa, KOTOPbIE MOKHO HCIIOIb30BaTh KaK OPUEHTHUPHI IS MOCIEIYHOLIETO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanusi OMOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAaHUSAMH, TOJYYEHHBIMU OOYYAIOIIUMHUCS TPH H3YYECHHUH
(bU3UKY, XUMUH, reorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpammsl 1o ydyeOHOMY mnpeamMery "buonorus" otpaxaer
CUCTEMHO-YPOBHEBBI U 3BOJIOLUUOHHBIM MOAXOABl K HU3YYEHHUIO OHOJIOTHUH.
CorylacHO UM, U3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUIS AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHUYEeCKOro Mrupa Ha 3emiie,
cOoXpaHeHUs1 OMOJIOrMYECKOro pa3HooOpa3us mianetsl. Tak, B 10 kiiacce nu3ydarorcs
OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOW OHONOruu, 3MOPHOJIOTUM U OHOJIOTHH
pa3BUTHUS, TEHETUKH U CEJEKIUH, OMOTEXHOJOTUM U CHUHTETUYECKOW OMOJIOTHuH,
aKTyaJU3UPYIOTCS 3HaHMSI OOyYarolIMXCsi MO OOTaHUKE, 300JI0TMH, aHATOMUH,
¢dbuszunonoruu yenoeka. B 11 kiacce u3yqaroTcsi IBOJIOIIMOHHOE YYEHUE, OCHOBBI
HKOJIOTUH U YueHue o buocdepe.

VYuebnsiii mnpeamer «buonorus» mpu3zBaH  00€CIEUUTh  OCBOCHUE
00y4aroUMHUCs OMOJIOTUYECKUX TEOPUH U 3aKOHOB, MJIeH, IPUHIUIIOB U MPaBUJ,
JIEKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUU O
CTPOEHUH, MHOT000pa3uM M OCOOCHHOCTSAX KJIETKH, OpraHu3ma, IOy,
OMOLIEHO3a, SKOCUCTEMbI, O BBIIAIOUIMXCS HAYYHBIX JTOCTHUKEHUSIX, COBPEMEHHBIX
UCCIIEIOBAaHMSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOrHYecKuX 3HaHuM. J{is
pa3BUTUSL M TOJJCpXKaHUS HHTEpeca OO0ydaronmmxcs K OHOJIOTUM Hapsdy Cco
3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOIO0 MaTepuaa B COAEPKaHUM MPOTPaMMBbI
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBJICHHS U PA3BUTHS
TOM WJIM MHOM 00J1aCTH OMOJIOTHH, BKJIAI0M OTEUECTBEHHBIX U 3apyOEIKHbBIX YUEHBIX
B pPEIlIEHUE BaXKHEUIINX OMOJIOTMYECKUX M SKOJOTHUYECKUX MPoOIIeM.

[enb n3yuenus yueOHoro npenmera «buonorus» Ha yriyOa€éHHOM YpOBHE —
OBJIaJIcHHE  OOYy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJIbLHOMN



OpraHW3alMK >KUBBIX CHCTEM pa3HOTO paHra © TPUOOpPETEHHUE yMEHUH
WCITOJIB30BaTh TH 3HaHUS B (DOPMHUPOBAHUM MHTEpPEca K ONMpenenEéHHoN 00IacTu
npo(hecCHOHANBFHOM JAESITENbHOCTH, CBSI3aHHOW C Ouosoruei, Wi K BBIOOpPY
y4eOHOTr0 3aBeICHUS IJIs1 TPOJIOJKEHUS OMOJIOrMYECKOTr0 00pa3oBaHusl.

JocTiwkeHue uenu u3ydeHuss ydeOHoro mnpeamera «buonorus» Ha
yIIyOI€HHOM YpOBHE 00€CTIEUMBACTCS PEIICHUEM CIICIYIOMINX 3aa4:

OCBOCHHE OOYYAIONTUMUCS CHUCTEMbI OMOJOTUYECKUX 3HAHWUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIHIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiax, COCTaBISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MHUPA; O
CTPOEHUHU, MHOrooOpa3uu U OCOOCHHOCTSX OHUOJOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MOMYJSAIus, BUA, OMOTeo1eH03, Oroctepa); O BBIIAIOUIUXCS OTKPBITUSIX
Y COBPEMEHHBIX HUCCIIEIOBAHUSIX B OMOJIOTHH;

O3HAKOMJICHHE OOYy4YaloIIMXCd C METOJaMH TO3HAHHUS >KUBOM MPHUPOJIBI:
UCCJIEIOBATEILCKUMU  METOJJaMUd  OMOJIOTUYECKUX HayK (MOJEKYJISIpHOW U
KJIETOYHOUM OMOJIOTMH, SMOPUOJIOTUH U OUOJIOTUM Pa3BUTHS, TCHETUKU U CEJICKIIUU,
OMOTEXHOJIOTMHM W CHHTETHMYECKOM OHMOJIOTHM, TaJICOHTOJIOTHH, OKOJIOTHH);
METOJJaMU CaMOCTOSITEJILHOTO TPOBEJACHUSI OHOJOTMYECKUX HCCICIOBAHUN B
nabopatopun W B mOpupoae (HaOMIOJCHHE, HU3MEPEHHE, OKCIIEPUMEHT,
MOJICJIUPOBAHUE);

OBJIaJiIcHUE OOYYaIOIMMUCA YMEHHUSMHU: CAMOCTOSITEIbHO  HaXOJHUTh,
aHaJM3UPOBAaTh M HCMOJb30BaTh OMOJIOTHYECKYIO HH(GOPMAIIMIO; TO0JIH30BAThCS
OMOJIOTUYECKON TEPMUHOJIOTHEH U CUMBOJIMKOMN; YCTAaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM ¢  COIMAIBHO-IKOHOMHUYECKUMHU M  HKOJOTHYECKUMU
npo0jeMaMu 4YeOBEYECTBA; OILICHUBATh IOCIEACTBUS CBOCH NEATETLHOCTH 10
OTHOILICHUIO K OKpYXKalIIel NpUpPOAHOM cpeae, COOCTBEHHOMY 37I0POBBIO U
3MI0POBBIO  OKPYXKAIOIIMX  JIIOJIe; OOOCHOBBIBAaTH W COONIOJATH  MEPBI
npoduiiakTUKA WH(GEKIIMOHHBIX 3a00J€BaHUM, MpaBuiia TOBEACHUS B MPHUPOJIC U
oOecrieueHus: 6€30MacHOCTH COOCTBEHHOMN KM3HENEATETLHOCTH B YPE3BBIYANMHBIX
CUTyallMsX TMPUPOJHOTO U TEXHOTEHHOIO  XapakTepa; XapaKTepHU30BaTh
COBPEMEHHbBIC HaAyYHBIE OTKPBITHUS B 00JIaCTH OMOJIOTHH;

pa3BUTHE y 00YUAIOIINXCSI UHTEIJIEKTYaIbHBIX M TBOPUYECKUX CITIOCOOHOCTEH B
MpOIIECCE 3HAKOMCTBA C BBLAAIOIIUMUCS OTKPBITHSIMA U COBPEMEHHBIMU
WCCJICIOBAHUSIMU B OHWOJIOTHH, PEIIAEMbIMU €I0 MPOOJIeMaMH, METOJ0JIOTHEN
OMOJIOTMYECKOTO UCCIICIOBAHMS, POBEJACHUS AKCIIEPUMEHTAIbHBIX UCCIICI0BaHUH,
peleHusi OMOJOTUYECKUX 3aJad, MOJACIUPOBAHUS OHOJOTHMYECKUX OOBEKTOB H
IIPOLIECCOB;

BOCIIUTaHWE y 00YYaIOMUXCsl IIEHHOCTHOTO OTHOIIEHUS K KUBOW TIPHUPOJC B
IIEJIOM M K OTJICTLHBIM €€ 00bEeKTaM U SIBJICHUSM; (OPMUPOBAHUE IKOJIOTUUECKOH,



TEHETUYECKON IPAaMOTHOCTH, OOIIEH KyIbTyphl IOBEACHUS B IPUPOJIC; MHTETPAIIAN
€CTECTBEHHO-HAYYHbIX 3HAHUM;

npuoOpeTeHrue  OOyYaroIMMHCS  KOMIIETEHTHOCTH B PaIMOHAILHOM
PUPOAOIIOIL30BaHUHU (COOIOICHHE TIPABIII IOBEICHUSI B IPUPO/IE, OXPAHbI BUJIOB,
sKOcUCTeM, Ouocdepnl), COXpaHEHUU COOCTBEHHOIO 3/I0POBBbS M 370POBBSA
OKpyXXammux Jrojned  (cobmomeHuss wMep mnpoduimakTuku — 3a00JIeBaHUH,
oOecrieueHrne 0€30MACHOCTH JKU3HEACATCILHOCTH B UYPE3BBIUAWHBIX CHUTYAITUSIX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJIOTUYECKUX 3HAHUM U YMEHUHN B MMOBCEIHEBHOMN KU3HU;

CO3JaHMe  YCIOBUM  JUIsl  OCO3HAHHOTO  BBIOOpA  OOYyYarOIIUMHCS
VHIMBUTyaJIbHOU 0o0pa3oBaTeNbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
nocJIeyoneMy Ipo(ecCHOHAaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUHU C
WHIMBUTyaJIbHBIMU UHTEPECAaMH U MMOTPEOHOCTSIMU PETHOHA.

OO011ee YMCI0 YacoB, OTBEICHHBIX Ha M3y4YeHHE OUOJIOTUU Ha YriTyOJIeHHOM
YpOBHE CpeaHero oodiero oopazoBanusi, coctarisier 204 yaca: B 10 kiacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 gaca (3 yaca B HEZIEI0).

OT60p opranuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUCHHS] OUOJIOTHUU
OCYIIECTBJISIETCS ¢ YYETOM CHElU(pUKU €ro COJAEp KaHWs U HaINpaBIECHHOCTH Ha
MPOJOJDKEHNE  OMOJOTHYECKOro oOpa3oBaHMs B OpraHU3alMsIX  CPEIHETO
po¢eCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUsI.

OO0s13aTeNbHBIM YCIOBUEM NPU 00YUEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OpPATOPHBIX M TpakTUdYeckux padot. Takxke ydactue
OOy4YaroIIMXCs B BBIMOJIHEHUH MPOEKTHBIX U Y4EOHO-MCCIIEI0BATENHLCKUX PadoT,
TEeMaTHUKa KOTOPBIX OMPEAENACTCS yUUTeJIeM Ha OCHOBE UMEIOIINXCSI MaTepUaTbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOTHBIX YCIOBHH.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

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

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHass OuoJIorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Owonornu.  buomormdeckue HAyKM W HM3ydyaeMble HMH  MPOOJICMEI.
OyHIaMEHTAIbHbIC, TPUKIAJHBIE KM TMOUCKOBBIE HAy4YHBIE HCCIECIOBAaHUS B
OHOJIOTHH.

3HaueHre OMOJOruu B (POPMUPOBAHUHU COBPEMEHHOM €CTECTBEHHO-HAyYHOU
kaptuabl mupa. [Ipodeccun, cBszanHbie ¢ Ouosnoruei. 3HaueHHE OUOJIOTUU B
MIPAKTUYECKON JEATEIBHOCTH 4YEJIOBEKA: MEIULMHE, CEIbCKOM XO3SMCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JlemoHcTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, V.
l'apseit, I'. Mennens, B. U. Bepuanckuit, W. I1. 11aBnos, . 1. Meunukos, H. H.
Bagunos, H. B. Tumogees-Pecosckuii, JIxx. Yorcon, ®@. Kpuk, /I. K. benses.

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

Tema 2. 7KuBble cuCcTeMbI U UX H3Yy4YeHHUE

KuBble cuUCTEMBI Kak NpeaMer u3ydeHus Ouonoruu. CBOMCTBa >KHMBBIX
CUCTEM: €IMHCTBO XHMHYECKOIO COCTaBa, JUCKPETHOCTb M IEJOCTHOCTb,
CIOKHOCTh M YIOPSAIOYEHHOCTb CTPYKTYPBI, OTKPBITOCTb, CaMOOpPraHU3aLus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTb, U3MEHYMBOCTD, POCT U PAa3BUTHE.

YpoBHU OpraHu3aldd KUBBIX CHUCTEM: MOJICKYJISIDHBINA, KJIETOYHBIM,
TKaHEBBIH, OPTaHU3MEHHBIMN, MOMYJISILIMOHHO-BUI0BOM, AKOCUCTEMHBIN
(Ouoreouenotuveckuit), oOuochepusiii. Ilpoueccbl, Npoucxonsdlue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KKUBOTrO. JKM3HB Kak (opMa CyIIecTBOBAHUS
marepuu. Hayku, n3ydaromue xuBble CUCTEMBI HA PA3HBIX YPOBHSIX OpPraHU3ALUU.

N3yuyenue xuBbIx cucteM. Metonbl Ouosornueckoil Hayku. HaOmtonenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alus, MeTaaHanu3. l[londarue o 3aBUCUMON U
He3aBUCHUMOM TmiepeMeHHOU. [InaHupoBanme skxcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBast runote3a. [lonsitie BBIOOPKH U €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouonormueckux pgaHHbIX. OIlEHKa JOCTOBEPHOCTH MMOJYYEHHBIX
pe3ynbTaTtoB. [IpuumHBI HCKaXX€HUS Ppe3yJIbTATOB JSKcrnepuMeHTa. lloHartue
CTaTUCTUYECKOTO TECTA.

JleMoHcTpanuu



Tabmupt u cxembl: «OCHOBHBIE TMPHU3HAKH KU3HW», «buonornueckue
cucteMbl», «CBOHCTBa KUBOM MaTepun», «YPOBHU OpraHU3alUHM KUBOU
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusmay», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUS )KUBOU TTPUPOJIBI».

O6opynoBaHue: 1a00paTtopHOE 000PYI0BAHKE JIJIsl HPOBEACHUS HAOIIOEHUN,
WU3MEPEHUN, DKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IMYHBIX METONOB TpPH
W3YUYEHUH JKUBBIX CHCTEM.

Tema 3. BuoJsiorust KJIeTKH

Kimetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHULIA KuBoro. KMcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. [LIBaHH,
M. Ilineitnen, P. BupxoB). OCHOBHBIE IOJOXKEHHUS COBPEMEHHOHN KJIETOUHOM
TEOPUHU.

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

JleMoHCTpauumn

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

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

OOopyioBaHHE: CBETOBOM MMKPOCKOIN, MHKpPOIpenaparbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBbHBIX KIETOK.

IIpakTuyeckas padora «M3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, saextpodopes, auddepeHImaIbHoe EeHTPUGYTUPOBAHUE,
IT11P)».

Tema 4. Xumuueckasi OpraHu3anms KJICTKH

XUMHUUYECKHIM COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIIIEMEHTHI.
Boga u e€ poJib Kak paCTBOPUTEIA, PEareHTa, y4aCTUE B CTPYKTYPUPOBAHUU KIIETKH,
TEIUIOPEryIsilni. MUHepabHbIE BEIIeCTBa KIETKU, UX Ouojoruueckas posb. Posb
KaTUOHOB ¥ aHUOHOB B KIIETKE.

Opranuyeckne BelIECTBA KIETKA. buonormyeckue mnonaumepsl. benku.
AMUHOKHUCIIOTHBIA cocTaB 0enkoB. CTpyKTyphl OenkoBoi Mousekyibl. [lepBuunas
CTpyKTypa Oenka, NenTHIHas CBs3b. BTopuyHas, TpeTHUYHas, YeTBEPTUYHAS
cTpykTyphl. [lenatypamus. CpoiictBa OenkoB. Kiaccudpukanus Oenkos.
buonornyeckue Qynkuun 0enkoB. IIpuonsi.



YraeBoasl. MoHOCaxapu/ibl, AUCaXapuabl, OJIMTOCAXapPU/Ibl U TOJIHCAXapU/IbI.
O0mmii TUI1aH CTPOCHHS W (PU3UKO-XUMHUYECKHE CBOMCTBAa  YIJICBOJIOB.
buonornueckue GyHKIIUU YTIIEBOJOB.

Jlununpl. M'mapodunbHO-THAPOGOOHBIE CBOMCTBa. Kitlaccudukaiys TUIuI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1Me cBoWCTBa OMOJOTHYECKIX MEMOpaH — TEKYUYEeCTh, CIIOCOOHOCTD K
CaMO3aMbIKaHUIO, TTOJIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnotel. JJHK u PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapuoctu. IlpaBuiio Yapradda. Crpykrypa
JAHK — nBoiinast cnmpans. MecroHaxoxaeHue u ouonorndeckue Gpynkuun JIHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenue monekynbl AT®. Makpospruueckue cBsizsu B Moliekyine ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHBIE IEPEHOCUNKU, UX (DYHKIIH B
KIetke. /[pyaue nykneosuompugocpamol (HTD). Cexenuponanue [JHK. Memoowi
2eHOMUKU, MPAHCKPUNTMOMUKU, NPOMEOMUKU.

CtpykrypHas OuoJorusi: OMOXUMHUYECKUE U OMO(U3NUYECKUE UCCIEIOBAHUS
COCTaBa UM MPOCTPAHCTBEHHON CTPYKTYphl OuOMOJeKyd. Mooenuposarnue
CMpPYKmMypsl U QYHKYUl OUOMONEKYI U UX Komniekcos. KomnvromepHuiti ousaun u
Opeanuyeckull cCuHme3s OUOMOJIEKY U UX HENPUPOOHBIX AHANO208.

JleMoHCTpauumn

[Toptperst: JI. [Tomunr, [Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankinn, O©.
Conrep, C. [Ipy3unep.

Hnarpammel: «Pacnipenenenne XMMHYECKUX JJIEMEHTOB B HEXKUBOU ITPUPOIEY,
«PacripeienieHrne XuMUYECKUX 3JIEMEHTOB B dKUBOU MIPUPOJICH.

Tabnuupel u cxembl: «llepuoguueckass TabauIa XUMUYECKUX JJIEMEHTOBY,
«CTpoeHue MOJIeKyJbl BOJb», «BeliectBa B coctaBe opraHuzmoBy, «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIeKybl», «CTpoeHHEe MOJIEKYI
yrieBoaoBy, «CTpoeHre MoyieKyn JHUnuaoBy», «HyKIEeMHOBBIE KHUCIOTBI»,
«Ctpoenue Monekynsl ATO».

OOopyoBaHue: XMMHUYECKAsl MOCYAa U 000PYyI0BAHHUE.

JlaGopaTopHasi padora «O0HapykeHUE OCJIIKOB C MOMOIIbIO Ka4€CTBEHHBIX
pEaKIUii».

JlaGopaTopHnasi padora «VccinenoBanue HyKJIEMHOBBIX KUCIIOT, BbIIEIEHHBIX
U3 KJIETOK Pa3JIMYHbIX OPTaHU3MOBY.

Tema 5. CTpoenue u GQyHKUNH KJIETKH

Tumnbl KIETOK: 3yKapuoTHYecKas U mpokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.



CtpoeHme MpoKapuOTUIECKON KiIeTKU. KieTouHast cTeHKa OakTepuil u apxeil.
Oco0eHHOCTH CTpOEHUS] TEeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue v GyHKIHOHUPOBAHHUE SyKAPUOTHUECKOM KieTKH. [1na3zmMaTuueckas
MeMOpana (tuiazmanemma). CTpykTypa ImiazMaTHdeckoil MeMOpansl. TpaHcmopT
BEIIECTB Yepe3 MIa3MaTHIECKYI0 MeMOpaHy: macCuBHbIN (Tudy3usi, ooneraéHnas
nud¢ys3us), aKTUBHBINA (NMEPBUYHBIN W BTOPUYHBINA aKTHBHBIA TPAHCIIOPT).
[Tonmynponuiaemocts MeMOpaHbl. PaboTa HaTpHii-KkaaueBoro Hacoca. DHJIOIUTO3:
MUHOIMTO3, Qaronuro3. Dk3o1uTo3. Kietounas crenka. CTpykrypa U (QpyHKIUH
KJIETOYHOM CTEHKU PAacTEHUM, TPUOOB.

[uromnasma. [{urozomns. [utockener. JIBuxkenne nuromina3Mbl. OpraHou bl
KkJeTkr. OTHOMEMOpaHHbIE OPTraHOMIbI KIETKHU: dHAoIIa3Marnueckas cetb (D11C),
anmapaT [oibpkM, NM30COMBI, HUX CTpoeHHe U (yHKUMU. B3aumocss3b
OJTHOMEMOpaHHBIX OpPraHoOUAOB KiIETKH. CTpOeHHE TpaHyJIpHOTO PETUKYIyMa.
Mexanusm nanpasnenus 6eakos 6 IIIC. CuHTe3 pacTBopuMbIX OeiakoB. CHUHTE3
KJIETOUYHBIX MeMOpaH. [ maakuil (arpanyssipHbIN ) SHAOIIA3MATHYECKUI PETHKYIIYM.
CekperopHast (yHkuus annapara ['onbmxu. Moougukayus benxkos 6 annapame
Tonvooicu. Copmuposka 6enkos 6 annapame 1 o01v0xcu. TpaHCHIOPT BEIIECTB B
KieTke. Bakyonu pacturenbHbIX kineTok. Kiierounsiii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJBl  KJIETKM:  MHUTOXOHJPUHM,  IUJIaCTHUJBI.
Ilpoucxoorcoenue mumoxonopuii u niacmud. Cumobuocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenue U (yHKIMHW MHUTOXOHIpuM u miactul. [lepBuunsie,
BTOPUYHBIE U CIOXKHbBIE MIIACTUABI (POTOCUHTE3UPYIOMIMX 3YKapHOT. XJIOPOIUIACTHI,
XPOMOILIACTHI, JIEUKOIIJIACTHI BBICIIUX PACTEHUM.

HememOpanHubie opraHonabl kiaeTku CTpoeHue W (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. Ilpomescymounvie Gunamenmol.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBbIILIEUHbIE  KIIETKH.
Axmunogvle KOMNOHenmbl HeMblueunblx Kiemok. MukporpyOouku. Knetouynslit
ueHtp. CrpoeHwe U JBUXKEHUE KIYTUKOB W pecHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposamnmvie ¢ MUKpopuiameHmamu u
muxpompyboukamu. MomopHvie 6enku.

SAnpo. OGonouka siipa, XpOMaTHH, KapuoIlja3Ma, SAPBIILIKH, UX CTPOCHUE U
byakuun. SnepHpiii O0enkoBbI MaTpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. Idyxpomamuu u cemepoxpomamun. benku
XpoMaTUHA — THUCTOHBI. /{uHamuka s0epHou 000104Ku 6 mumosze. Aoephbiil
MpAarcnopm.

Knerounsle BkimtoueHuss. CpaBHUTENbHAS XapAKTEPUCTHKA KIETOK 3YKapHOT
(pacTUTEnBHOM, )KUBOTHOM, TPUOHON).

JdeMmoHcTpanuu



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

Tabmuubr u cxembl: «CTpoeHHE DYKApUOTHUECKOW KIeTKm», «CTpocHHe
JKUBOTHOW  KJETKW», «CTpoeHHe  pacTUTENhbHOM  KiIeTkn», «CTpoeHue
MUTOXOHAPUMNY, «A1po», «CTpoeHHe MPOKAPUOTUYECKOMN KIETKI.

O6opyioBaHHEe: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

Jlabopatopnass padora «l3yyeHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTaHHU3MOB).

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlabopaTtopnasi padora «lccnegoBaHue IIa3MoONIM3a W JAEIUIA3MOJIU3a B
PACTUTEIIbHBIX KIIETKaX».

IIpakTuyeckasi padora «/3yueHne IBUKEHHS IUTOILIa3Mbl B PACTUTEIIBHBIX
KJIETKaX».

Tema 6. O0OMeH BellecTB M NMPeBpalleHUe JHEPIUH B KJIETKe

AcCCUMUTISALINS U JTUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl oOMeHa
BEILIECTB: aBTOTPO(HBIN W reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
npoleccax. JHepreruueckoe obOecrnieueHre KieTku: mnpeBpamienue AT B
oOMeHHBIX Tpoleccax. DepMEHTATUBHBIN XapakTep peakuuidl KIECTOYHOTO
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOMCTBA W MEXaHU3M JCHCTBUSL.
Kodepmentsl. Otinuusi pepMeHTOB OT HEOPraHUYECKUX KaTaJIu3aTOpoB. benku-
aKTUBATOPbl M OEIKU-UHTUOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEepMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKUMX BEIIECTB B KiEeTKe. DOTOCHHTES.
AHoKcucenHblll U OKcuceHHblll omocunmes y obaxkmeputi. Ceemocodouparoujue
nUSMeHmovl U NUSMEHMbl peakyuoHHo20 yeumpa. Ponb XJIOpOImIacToB B Mpouecce
¢dotocunteza. CBetoBas u TeMHOBas Qasbl. Pomoovixanue, Cs., Cy. u CAM-munuvl
gdomocunmesa. IIlpogykTUBHOCTH PoTOCUHTE3a. BriusHue pa3andHbx GakTopoB Ha
CKOpOCTh (hoTOCHHTE3a. 3HaUeHHE (POTOCHHTE3A.

XEeMOCHUHTE3. PasnooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUUUPYIOIIHE OaKTepuH, >KeIe300aKTepuu, cepoOaKTepHH, BOAOPOHBIE
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHaspoOHbIe opranu3Mbl. Buasl Opoxenus. I[IpoaykTel OpokeHHS U HUX
WCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHbIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO30YAUTEIHN OOJIe3HEH.

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

buonornueckoe OKUCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUN B
mpoiieccax ouonornyeckoro okucienus. [{uknmnueckue peakun. OKUCIUTEITEHOE
dbochopunupoBanue. Iuepeus membparnHo2o epaduernma npomonos. Cunmes ATD:



paboma npomonHoti AT®-cunmaszwvl. IlpenmymiecTBa a’poOHOTO mMyTH OOMEHa
BEIIECTB Mepes aHadpoOHBIM. D (HEKTUBHOCTH IHEPTETUUECKOTO OOMEHa.

JleMoHCTpanumn

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

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

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYIOBAaHME JJI MPUTOTOBIICHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOTPENapaToB.

JlabopaTtopHuasi padora «/3yyeHue KaTaIMTUYECKON aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuIa3bl WK KaTanaasbl)y.

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

Jlabopatopuass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHHTE3a».

JlabGopaTopHasi padora «CpaBHEeHHE MPOIECCOB OPOKECHUS U JBIXAHUS.

Tema 7. HaciiencrBeHHass uHGoOpMalus U peajiu3anus eé B KiIeTKe

Peakunn mMarpudHoro cunres3a. [IpuHIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHOW nHpopManuu. ['eHeTnueckuit
KOX, €ro cBoucTBa. TpaHckpunuus — wmartpuunbeli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuynvix PHK 6 sykapuomuueckoti kiemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue Tpancnopteix PHK B 6nocunTtese Genka.
VYcnoust 6uocunresa Oenka. KomupoBanme ammHokucior. Ponb pubocom B
OonocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U 3YKApHUOT. Peryisiusi akTUBHOCTM T'€HOB Yy MpOKapuoT. I'mmoresa
onepona (®. XKako6, XK. Mano). Moaexynsipnvle Mexanuzmvl SKCNPECccuu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
IIPOIIECCOB B KieTke. KiieTounslil romeocTas.

Bupycel — HekeTouHble (hOPMBI )KU3HU U O0IUTaTHBIEC Mapa3uThl. CTpoeHUe
MPOCTBHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKusHeHHbll YUK
JHK-cooepocawux eupycos, PHK-codepoicawux eupycos, 6axmepuoghazos.
Obpamuas mpanckpunyus, peeepmasa, UHmezpasda.

Bupychsie 3a00sieBanus 4esnoBeka, >kMBOTHbIX, pactenni. CITN /], COVID-19,
COIMAJIbHBIE M MEAUIIMHCKUE TTPOOIIEMBI.

buoungopmamuka: unmeepayus u ananuz dorvuux maccueos («bigdatay)
CMpYKmMypHuIX buonocudeckux oannwlx. Hanomexnonoeuu 6 ouonozuu u meouyuHe.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodvl 00cmasKu 1eKapcms.



JeMoHCTpanun

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

Tabmumpl u cxemsl: «buocunrtes Oenkay, «['eHeTnueckud koay», «Bupycoi»,
«baktepuodarmu.

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAY.

Tema 8. ZKu3HeHHbI HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabl W peryisius. WMutepdaza u Mutos.
Oco0OeHHOCTH TIpolieccoB, MpoTekawimux B uHTepdasze. [loaroroBka KIETKH K
nenenuro.  [IpecunteTndyecknii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETHYECKHUH (MPEMUTOTHYECKUI ) epUuobl UHTEpGa3bl.

Martpuunbin cunres JIHK — perumkanwmsa. [Ipunnuner perumkanuu JIHK:
KOMIUIEMEHTAPHOCTh,  IMTOJIYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAJUICIBHOCTb.
Mexanusm permkanuu JJHK. Xpomocombl. CtpoeHue xpomocoM. Termomepsl u

TeoMepaza. XPOMOCOMHBIH HaOOp KJIETKHM — KapuOTHUIL. JIUTJIOWIHBIA W
rarionaHbell  HaObOpel XpomocoM. ['oMonormusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

Henenue kietku — MuTo3. CTaguu MUTO3a U MPOUCXOISIINE B HUX MPOIECCHI.
Tunbl Muto3a. Kapnoknnes u nuTokuHE3. bruonornyeckoe 3HayeHUE MUTO3A.

Perynsuust MmutoTHueckoro mukia kieTku. [IporpamMmmupyemasi KieTodHas
rudeb — anomnTo3.

Knerounoe sanpo, XpoMocombl, (GYHKIIMOHANIbHAs T€HOMHUKA. MexaHuzmol
npoaugepayuu, ouggepenyuposku, cmapenus u cubderu kiemok. «L{ugposas
KiemKkay» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JlemoHcTpanuu

Tabnuipl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mutosdy, «CtpoeHue
xpomocomy, «Permmkamusa JHK».

O6opynoBaHue: CBETOBOW MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIeTKaxX
KOpEIIIKa JIyKay.

Jlaboparopnass  padora  «lM3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MUKpOTIpenapaTaxy.

JlaGopaTopnas pabora «HaOmroeHre MUTO3a B KJIETKAX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENAPATaX ).

Tema 9. CTpoenue u GyHKUNH OPraHU3MOB

buonoruueckoe pazHooOpasue OpraHu3MOB. OnHOKIIETOUYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJICTOUHBIE OPTaHU3MBI.

OcoOEHHOCTH CTPOEHUS U KU3HEACATEIHPHOCTH OTHOKIIETOUHBIX OPTaHNU3MOB.
bakTepun, apxeu, OJHOKJIETOUYHBIC T'PHOBI, OJHOKJICTOYHBIC BOJOPOCIH, IPYTUE
npotucthbl. KoloHuanbHbIe OPraHU3MBbI.



B3anMoCBA3p 4YacTE MHOTOKJIETOYHOIO OpraHu3ma. TKaHW, OpraHbl H
cucTeMbl opranoB. Opranusm Kak enuHoe uenoe. I'omeocras.

Tkanu pacteHuid. TUIIBI paCTUTENIbHBIX TKAHEW: 00pa3zoBaTeIbHAasl, TOKPOBHAS,
IPOBOASIIAs, OCHOBHAs, MexaHumdeckas. OCOOEHHOCTH CTpOEHMs, (PyHKUMH U
PacCIIOIOKEHUA TKAaHEH B OpraHax pacTeHUM.

TkaHU JKMBOTHBIX M YE€JIOBEKAa. THIBI )KUBOTHBIX TKAHEW: DIUTEIWAJIbHAs,
COCMHUTENbHAs, MblleyHas, HepBHas. OCOOEHHOCTH CTpPOeHHUsA, (PyHKUMNA H
PAacIIOIOKEHUA TKaHE! B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbl. BereraTuBHbIE M T€HEpaTHBHBIC OpraHbl pacteHuil. OpraHel U
CUCTEMBI OPTaHOB JKMBOTHBIX U yeaoBeKa. DyHKIMKU OPraHOB U CUCTEM OPIaHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CkeneTbl OJHOKJIECTOYHBIX U
MHOTOKJIETOYHBIX JKMBOTHBIX. HapykHbIl 1 BHyTpeHHUM cKesleT. CTPOEHUE U THTIBI
COEIMHEHHUS KOCTEM.

JIBrokeHue  OpraHusMoB.  JIBMJKEHHME  OJHOKIETOYHBIX  OPraHU3MOB:
amME0OHTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Peduiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIntanue oprauusmos. Iloromnenrne Boapl, yrieKUCIoro ra3a ¥ MUHEPaIbHbBIX
BellecTB  pacreHussmu.  [Iutanme  KMBOTHBIX.  BHyTpumosoctHoe U
BHYTPUKIIETOYHOE NUIIeBapeHue. lIuTaHne MO3BOHOYHBIX XUBOTHBIX. OTHENbI
NUIIEBAPUTENBHOIO TpakTa. [lnmeBapurenbHble kenme3bl. [lnmmeBaputenbHas
CUCTEMA YEJIOBEKaA.

Jpixanue opranu3moB. [[pixanue pactenuit. Jlprxanue >xuBoTHbIX. [uddysus
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxkHoe apixaHue. JlpIXxaTeinbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCJIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX KHBOTHBIX.
JlpixarenbHas cucTeMa dYeloBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITUL] U
MIIeKonuTaomuXx. Perymsmus npixanus. JprxarenbHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTECHHI.
TpaHcropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHocHass cucTteMa TMO3BOHOYHBIX JKMBOTHBIX UM 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCylIbl M KpoBb. Kpyru KpoBooOpalieHus. DBOJIOLUOHHbBIE
YCIIO’KHEHHUSI CTPOEHHUSI KPOBEHOCHOM CHUCTEMBbI MMO3BOHOYHBIX >KMBOTHBIX. Pabora
ceplla v €€ peryJisiius.

Brinenenue y opranu3mos. Beienenue y pacteHuil. Beinenenue y )KUBOTHBIX.
CokpatutenbHble Bakyonau. Oprasbl BbigeneHus. PuibTpanus, CEKpeuus Hu
oOpaTHOe BcachblBaHME KaK MEXaHU3Mbl PaOOTBHl OpraHoB BbiAeneHUs. CBS3b
IIOJIOCTH Tela C KPOBEHOCHOM M BBIIACIMTEIBHOM cHUCTeMaMu. Beiaenenue y



MO3BOHOYHBIX KUBOTHBIX U 4enoBeka. [louku. CTpoeHne M (PyHKIIMOHUPOBAHUE
Heppona. OOpazoBaHNE MOYH Y YETIOBEKA.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpHI
OaKTepuil U UCTHI MPOCTEHIIMX. 3alI1Ta y MHOTOKJIETOUHBIX pacTeHui. KyTukyna.
CpencrBa NaCCUBHOM M XUMUYECKOM 3aIIUThl. OUTOHLINIBI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HX HPOU3BOJHEIE.
3ammTa opranu3Ma ot Oojne3Hedl. UMmyHHas cucteMa uenoBeka. KiietouHblil u
I'YMOpaJbHBI HUMMYHHUTET. BpOXIEHHBIM W TPUOOPETEHHBIM crierupUIecKuii
UMMYHHTET. Teopusi KiIoHalIbHO-celeKkTuBHOTO uMMyHHuTeTra (I1. Dpmux, ®. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUIA.

PazgpaxxumocTte ¥ perymsanus |y OprauusmoB. Pazgpaxumocts y
OJIHOKJIETOUYHBIX OPraHUu3MOB. Takcucsl. Pa3ipa)xumMoCTh U peryisuns y paCTeHUMN.
PocTroBble BelllecTBa U X 3HAYECHHUE.

HepBHasg cucremMa u peduekTopHas peryisuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIEIbl. DBOITOLHOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOM CUCTEMBI Y
XKUBOTHBIX. OTIENbl TOJOBHOIO MO3ra IO3BOHOYHBIX JKUBOTHBIX. Peduiekc u
pednexTopHas ayra. be3ycinoBHbIE U yCIOBHBIE pe(IEKCHI.

['ymopanbpHas perynsiuus W 3HAOKPUHHAs CHCTEMA KMBOTHBIX W YEJIOBEKA.
JKenes3pl SJHIOKPUHHOM CUCTEMBI M KX TOPMOHBI. JleMCTBHE TOPMOHOB. B3auMoCBs3b
HEPBHOU U SHJOKPUHHON cucteM. ['mnoranamo-runoduszapHas cucrema.

JemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabmuubr u cxembl: «OIHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIC
Bojopocim», «bakrepumn», «lIpocreiimme», «Opranbl HIBETKOBBIX PAacTEHUN,
«CucremMbl  OpPraHoB TMO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacreHuit», «KopueBbie cuctembry, «CTpoeHue cTedisy,
«CTpoeHue JNHCTOBOM IUIACTUHKW», «TKaHM KUBOTHBIX», «CKENeT 4YeIOBEKay,
«IImmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «Mplmeunas  cucremay,
«BpraenurensHas cucrteMa», «IOHIOOKpUHHAs cuctemay, «CTpOEHHE MBIIILBDY,
«Ammynuter»,  «KuiieyHonosioctHeie», «CxeMa  TUTaHUA  PACTEHUI,
«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpOEHHE THUAPHDY,
«Ctpoenue minaHapum», «BHyTpeHHee CTpoeHne HO0KIEBOro uepBsi», «HepBHas
cuctemMa poeio», «HepBHas cucrema ssarymku», «HepBHas — cucrtema
npecMbikatomuxcs»,  «HepBHas  cucrtema  nrumy, «HepBHas — cuctema
MIIeKOTUTaromux», «HepBHas cuctema yenoBeka», «Pedmaexey.

ObopynoBaHue: CBETOBOW MHKPOCKOI, MHUKpPOIpEnapaThl OJHOKJIETOUHBIX
OpraHW3MOB, MUKPOIIPENAPAThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJUIJIEKIIMU



HACEKOMBIX, WTJIOKOXKHX, YKUBBIE SK3EMIUIIPhl KOMHATHBIX PacTeHUM, repdbapuu
pacTeHUN pa3HbIX OTAEJIOB, BIIAXHBIE IMpenaparbl JKUBOTHBIX, CKEJEThI
MO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX JKMBOTHBIX, CKEJIET YEJIOBEKa,
00opyZ0BaHUE JJI JEMOHCTPALIMK MIOYBEHHOTO U BO3IYIIHOTO MMUTAHUS PACTEHUH,
pacuieruieHus Kpaxmaiia U OeJIKOB Mo AecTBUeM (HepMEHTOB, 000pyAOBaHUE IS
JEMOHCTPALIMH OIBITOB IO U3MEPEHUIO KU3HEHHON EMKOCTH JETKUX, MEXaHU3Ma
JBIXaTEIbHBIX JBUKEHUHN, MOJIETU TOJIOBHOTO MO3Ta Pa3IUYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHrue TKaHEel paCTCHUIN».

JlaGoparopHasi pabora «/3ydeHue TKaHE KUBOTHBIX).

JlaGopaTopHasi padora «/3yueHne OpraHoB IBETKOBOT'O PACTCHHUS.

Tema 10. PazmHoKeHUe ¥ pa3BUTHE OPTraHU3MOB

®opMbI pa3MHOKEHHS OpPraHu3MoB: Oecronoe (BKJIOYas BEreTaTUBHOE) U
nosoBoe. Buasl  Oecrnonoro  pasMHOXKEHHs:  [OYKOBaHHE, CHOPYJISALUSA,
dbparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pa3zmuHoxkeHue. [lonmoBele kieTkn, Wik rameTsl. Meno3. Craaun
Mmeno3sa. [loBenenne xpomocoM B menose. Kpoccnarosep. buonornyeckuii cmMpiCi
M€i103a M TIOJOBOro Impouecca. Meilo3 W ero Mecto B KU3HCHHOM IIMKIIE
OpraHU3MOB.

[IpenzapoapiieBoe pazBuTHe. I'aMeTorenes y >kMBOTHBIX. [1010BBIE JKeEIIE3Bl.
OOpa3zoBaHue U pa3BUTHUE MOJOBBIX KIIETOK. CriepmaToreHnes u oorenes. Ctpoenue
MOJIOBBIX KJIETOK.

OmionoTBOpeHHE U 3MOPHOHAIBHOE pPA3BUTHE JKUBOTHBIX. (CHocoObl
OILTIOIOTBOPEHMS: HApPYKHOE, BHyTpeHHee. [lapTenorenes.

NuauBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTE€HE3). DMOPHOIOrUs — HayKa
O Pa3BUTUU OpPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOIOSUL.
Konyenyuss mopgocenos u modenu mopghoeenesa. Craguu >MOpHOTeHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenuwe. Tumbl  apoOieHus.
Jemepmunuposannoe u HedepmuHuposanHoe Opoobaenue. bracmyna, munvi
onacmyn. OCOOEHHOCTH JPOOJICHUST MIIEKOMUTAIOUIUX. 3apOJABIIICBBIE JUCTKU
(racTpynsinug). 3aKiajKa OpraHOB M TKaHEW W3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIIMSIHUE YacTed pa3BUBAIOLIETOCS 3apojbiiia (SMOpUOHATbHAS WHIYKIIHS).
3akiagka IUIaHA CTPOCHUSI IKUBOTHOTO KakK pe3ysibTaT HEpPaApXUUECKUX
B3aMMOJICUCTBUI TE€HOB. BrusHue Ha 5SMOpPHOHAIBHOE pa3BUTHE PA3TUYHBIX
(haKTOPOB OKPYXkKAIOIICH CPE/Ibl.

Poct u pasButhe x)uBOTHBIX. I[locTomOpuoHanbHbli nepuoa. llpsmoe wu
HenpsiMoe pas3BuTHe. PaszButue ¢ wmetamopdo3oM y OECHO3BOHOYHBIX U
MIO3BOHOYHBIX JKMBOTHBIX. DBHOJOrMYecKkoe 3HAYEHHWE MPSAMOrO0 M HENPSIMOIro
pa3BUTHS, UX PAcCHpOCTpaHEHUE B Mpupoje. Tumbsl pocTta >KUBOTHBIX. DakTOpPHI
peryJsiiuy pocTa >KMBOTHBIX U 4esioBeka. CTaguu mocTaMOPUOHAIBHOTO Pa3BUTHUS



y ’KMBOTHBIX U uesioBeka. [lepuopl onTorenesa uenoseka. CTapeHue u CMepTh Kak
OMOJIOTMYECKUE MTPOLIECCHI.

Pasmuoxenne u pasButue pactenuil. ['amerodut m cnopodur. Meiio3 B
’KU3HEHHOM IMKJIe pacTeHui. OOpa3zoBaHue Cop B Mpoiiecce Mero3a. ['aMmerorenes
y pactenuil. OIJI0IOTBOPEHHE U PA3BUTHUE PACTUTEIBHBIX OpPraHu3MOB. J[BoitHOE
OILTOIOTBOPEHHME Y IIBETKOBBIX pacTeHnid. OOpa3oBaHUE U pa3BUTHE CEMEHU.

MexaHu3Mbl peryJsaluyd OHTOT€HE3a Y PACTCHUM U )KUBOTHBIX.

JdeMoHCcTpaMuA

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

Tabmuubr u cxembl: «BereraruBHoe pasMHOxkeHUe», «Tumbl Oecnosioro
pasMHOXEHUD», «Pa3MHOXKEHHE XJIaMUAOMOHAIb», «Pa3MHOXEHHE 3BIIIEHBDY,
«Pa3MHO)eHUE TUAPBDY, «Menosy, «XpoMocoMbly, «l'amerorenesy», «CtpoeHue
AUIEKIIETKH U crepmaTo3onaa», «OCHOBHBIE CTaJAuM OHTOreHeszay, «lIpsmoe u
HenpsiMoe pasButue», «Pa3zButme Maiickoro xyka», «PasButue capaHumy,
«Pa3zButne narymkw», «/IBOMHOE OIUIONOTBOPEHHE Y LBETKOBBIX PACTEHUI»,
«CTpoeHne ceMsH OJHOJOJBHBIX U ABYJOJBHBIX PACTEHUI», «KU3HEHHBIN LUK
MOPCKOM KanmycCTbl», « KU3HEHHBIN [IUKJI MXa», «  KM3HEHHBIA LIUKJI TATOPOTHUKAY,
«’KM3HEHHBIN UKII COCHBDY.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPONpEnaparhl SUIEKIETOK HU
CIIEpMAaTO30UI0B, MOJIENb «L MK pa3BUTHS JISATYIIKI.

JlaGoparopHasi padora «/3ydeHrue CTpOCHUS MOJOBBIX KIETOK HAa FTOTOBBIX
MHUKPOIIPETapaTaxy.

IIpakTnueckass padora «BbisBIEHHME MNPU3HAKOB CXOJICTBA 3aPOIBIIICH
ITO3BOHOYHBIX KUBOTHBIX).

JlaGoparopnass padora «CTpo€HHE OpPraHoB PA3MHOKEHHUS BBICIINX
pacTeHu».

Tema 11. I'eHeTuka — HayKa O HaCJeACTBEHHOCTH M HM3MEHYUBOCTH
OPraHu3MoOB

HcTopust cTaHOBIEHUS U PA3BUTHUS T€HETUKH Kak Hayku. Pabotel I'. Mennens,
I'. ne ®pusa, T. Moprana. Poinp 0TedueCTBEHHBIX YUYEHBIX B PA3BUTHUU T'€HETHUKH.
Pa6ots! H. K. Konsiiosa, H. . Basunosa, A. H. benozepckoro, I'. JI. Kapneuenko,
10. A. ®mwmnuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE TOHITUSL U1 CUMBOJIbL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeNIbHBIC TEHbI, AJbTCPHATUBHBIE MPU3HAKH, JOMHUHAHTHBIA M PEIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAs JTUHUS, TUOPHUIBI, TCHOTHUIT, ()EHOTHII.
OCHOBHBIE ~ METOJBI ~ T€HETUKH: THOPUIOJOTUYECKHM,  IUTOJOTHYECCKUH,
MOJIEKYJISIPHO-T€HETUYECKH .

JlemoHcTpanuu



[Toptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. U.
Basunos, A. H. benozepckuii, I'. [[. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabmunps! u cxeMbl: «MeTo1bl TeHETUKNY, «CXEMBI CKPELLIUBAHUS.

JlaGopaTtopnas padora «/lpo3oduna Kak OOBEKT T'€HETUYECKUX

HUCCICIOBAHUI.
Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbili 3akoH MeHaenss — 3aKoH

eAMHO00pa3usi ruOpUI0B MepBoro nokojeHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHaenss — 3aKOH paclIeIUIeHUs NPU3HAKOB. L{uTonormyeckue OCHOBBI
MOHOTHOPHUJIHOTO CKpEIIMBaHUs. [ UIOTEe3a YUCTOTHI TaMET.

AHanm3upyronee ckpemmBanue. [[poMeKyTOUHBIA XapaKkTep HACIeIOBaHHUS.
Pacuierienre npu3HakoB IIpY HEMOJIHOM JOMUHUPOBAHUU.

JurubpugHoe ckpemurBanue. TpeTuit 3akoH MeHiens — 3aKOH HE3aBUCUMOTO
HacJeI0BaHUsI TPU3HAKOB. [[uToornyeckre 0CHOBBI AUTHOPUTHOTO CKPEIIIMBAHUS.

CueruieHHOe HacienoBaHue npuzHakoB. Pabotsl T. Moprana. CuerieHHOe
HACJICIOBAHUE TE€HOB, HAPYIICHUE CLEIUICHUS MEXIAYy TIeHaMh. XPOMOCOMHas
TEOpHUsI HACIIEACTBEHHOCTH.

['eHeTnka nojila. XpOMOCOMHBIM MEXAHU3M OMpPEACIECHUS Moia. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M Te€TEpPOraMeTHhIA MOJ. ['eHeTnueckas
CTPYKTYypa MOJIOBBIX XpoMocoM. HacienoBanne npu3HaKoOB, CHETIEHHBIX C TTOJIOM.

['enoTun kak uenoctHas cucrema. [inenoTponus — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBbIM ayuienn3M. B3anMoAencTBUE HEaUIEIbHBIX TI'E€HOB.
KommiementapHocts. Onuctas. [lomumepus.

['eHeTMYECKMI KOHTPOJIb Pa3BUTHS PACTEHHM, dKUBOTHBIX U YEJIOBEKA, a TAKKE
(U3MOIOTUYECKUX  TPOIIECCOB, TOBEICHUS U  KOTHUTUBHBIX  (DYHKIIMH.
['eHeTnueckre MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35TUH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckue acmeKThl KOHTPOJS H
W3MEHEHUS HaCJIEACTBEHHOU HH(OPMAIIUHU B MOKOJICHUSX KJIETOK U OPTaHU3MOB.

JleMmoHCTpauumn

[Toptpetsr: I'. Mennens, T. Mopras.

Tabmuubl u cxemsl: «IlepBoiii 1 BTOpOil 3akoHbl Menpens», «Tpetuit 3aKoH
Mennens», «AHanu3upyoniee ckpenuBanue», «HemosHoe TOMUHHpPOBAHHEY,
«ClermieHHOe HacleoBaHUE MPU3HAKOB Yy Apo3oduibly, «['eHeTnka mojay,
«Kapuotun denoBeka», «Kapuotun npozoduib», «Kapuotunm mnTULBDY,
«MHOXEeCTBEHHBIN ajljIenu3M», « B3aumMoaencTBue reHoBy.

O6opynoBanue: MOAENb IS JEMOHCTpPAIlMUd 3aKOHOB €IMHOOOpa3us
rHOpUJIOB TIEPBOTO TIOKOJICHWSI M PACIICIUICHUS TPU3HAKOB, MOJENIb IS
JIEMOHCTpAllUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHUSI TMPU3HAKOB, MOJAEIb JJIA



JEMOHCTPALMK CLEIUICHHOTO HACJIEIOBAHUSA INPU3HAKOB, CBETOBOM MHMKPOCKOIL,
MUKpornpenapar: «JIpozodumnay.

IIpakTnyeckas padora «lI3ydyeHne pe3yabTaTOB MOHOTHOPUIHOTIO
CKpEIIMBaHUA Y IPO30DUITBD».

IIpakTuueckass  paGora  «M3ydeHue  pe3ylbTaToB  JUTHOPUIHOTO
CKPEIIMBaHUSA Y IPO30(DUIIBDY».

Tema 13. 3aK0HOMEPHOCTH U3MEHYUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu  (GopMUpoBaHUM (DEHOTHIIA.
N3MeHunBOCTh MpHU3HAKOB. KaueCTBEHHbIE U KOJWYECTBEHHbIE NMPU3HAKU. Buabl
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.

MonmudukannonHas HW3MEHUYMBOCTh. Ponb cpeasl B (popMupoBaHUH
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanroHHbBIN
psan u BapuarnuonHas kpuBas (B. Horanncen). CoiicTBa Moau(UKAIMOHHON
M3MEHYUBOCTH.

['eHoTMIIMYECKAas N3MEHUYUBOCTh. CBOWMCTBA TEHOTUIIMYECKON N3MEHYMBOCTH.
Buapl reHOTUIIHYECKON N3MEHUMBOCTH: KOMOMHATUBHAS, MyTallMOHHAS.

KomOunaTuBHass M3MEHYMBOCTHb. Mei03 W MOJIOBOM TMPOIIECC — OCHOBA
KOMOMHATUBHON NU3MEHUYUBOCTU. POJTh KOMOMHATHUBHON M3MEHYUBOCTHU B CO3JIaHUU
TEeHETUYECKOr0 pa3HoOOpa3us B Mpeesiax OJHOrO BUIA.

MyTanmonHass HM3MEHYMBOCTh. BuIBI MyTanuii: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  WHAYUUPOBAHHbICE MyTallMh. SoepHble W
HUToIa3MaTuyeckue mMyranuu. CoMaTUYecKue W IMOJoBble MyTauuu. [IpudnHbI
BO3HUKHOBEHUsI MyTauuid. MyTareHel W WX BJIMSHUE HAa OPraHU3MBI.
3aKOHOMEPHOCTH MYTAlMOHHOI'O IIpolecca. 3aKOH T'OMOJOTMYECKHUX pPSIOB B
HacienctBeHHo u3MeHunBoctu (H.W. BaBunoB). BHednepHass WU3MEHUMBOCTH U
HACJIEICTBEHHOCTb.

Onueenemuxa U JINUSEHOMUKA, POJb ONULEHEMUYECKUX GaKmopos 6
HACNe008aHUU U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOE ) OP2AHUZMOS.

JleMmoHCcTpauumn

[Toptpetsr: I'. ne ®pus, B. Uoranucen, H. 1. BaBuios.

Tabmuupt u  cxembl: «Bugsl  usmeHumBOoCTHY», «MoaudukaoHHas
U3MEHYHUBOCTHY, «KomOnHaTnBHas W3MECHYHUBOCTHY, «Meiosy,
«OmnonoTBopeHuey, «I eHeTnueckue 3a00JIeBaHUS YeI0BEeKay», « Buabl myTammiiy.

OOopynoBaHue: XKMBbIE W TepOapHbIE AK3EMIUISIPbl KOMHATHBIX PacTeHH,
pucyHku (doTtorpadpum) >KMBOTHBIX C PA3JIMYHBIMU BUAAMH U3MEHYUBOCTH.

JlaGopaTopHuasi pabora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAN(PUKAIIMOHHON M3MEHUMBOCTU. l[locTpoeHue BapualMOHHOTO psAga U
BAPUALIMOHHOUN KPUBOW.



IIpakTuyeckas padora «Myranuu y apo3odunbl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kaprnotun uvenoBeka. MexayHapoaHas IporpaMma HMCCIEAOBaHUS T€HOMa
yenoBeka.  MeToabl  M3y4YeHUs ~ TEHETMKM  YEJOBEKAa:  I'€HEaJOTMYECKUU,
OJIM3HEIOBEIN, IIMTOr€HETUYECKU, MOIMYJISALMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-T€HETUYECKH. CoBpemeHHOE ONpPEACICHUE TE€HOTHIIA:
MTOJTHOTEHOMHOE CEKBEHUPOBAHUE, F€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[111P-ananu3a. HacieacTBeHHbIe 3a00sIeBaHUs YesloBeKa. [ eHHbIE 1 XPOMOCOMHBIC
Oone3HM 4YesoBeKa. boJie3HM C HACleCTBEHHON MPepacioyioKeHHOCTHIO.
3HaYeHUE MEAUIMHCKON T€HETUKHU B MPEIOTBPAILCHUHN U JICYEHUU T'€HETHYECKUX
3a00JieBaHUI 4YelioBeKa. MeauKo-reHeTUueckoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIeTKU. [loHSATHE «T€HETHYECKOTO Ipy3a». ITUUYECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH pelaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnyeckue (akTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(bU3NYECKOMY U XMMHUYECKOMY 3arpsi3HCHHIO OKpY»Karolei cpenl. ['eneTnueckas
MPEIPACIIOIOKEHHOCTD YETTOBEKA K MATOJIOTUSIM.

JlemoHcTpanuu

Tabmuubl u cxemsl: «Kapuotun denoBeka», «MeToapl U3yuyeHUsS T€HETUKU
yesoBekay, «I'eHeTnueckue 3a001€BaHUs YEIOBEKay.

IIpakTnueckas padora «CocTaBlIeHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cestekuusi OpraHu3MoB

JomecTukanus u cenekuus. 3apoKICHUE CEJIEKIMU U JOMECTUKAIIUU. Y UCHHE
H. U. BaBunoBa o lleHTpax NpOMCXOXKIEHUS U MHOT0OOpasus KyJIbTYPHBIX
pacteHuid. Ponb cenekunu B CO3JaHNM COPTOB PACTEHUN U TTOPOJ ) KUBOTHBIX. COPT,
Mopoja, MTaMM. 3aKOH TOMOJIOTUYECKUX PSAJIOB B HACIEICTBEHHOW U3MEHUYMBOCTH
H. W. BaBumnoBa, ero 3HaueHue JJis CEISKITMOHHOM pabOTHI.

Metonbl cenekiMoHHON paboThl. MCKycCTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBU 1Y aJIbHBIM. ITarnel KOMOUWHAIIMOHHOM CCJICKIIUU. HcnriTanne
MPOU3BOJIUTENIEH MO MOTOMCTBY. OTOOp MO TE€HOTUIY C TOMOIILIO OILICHKU
(deHoTuna NOTOMCTBA U OTOOP MO TE€HOTHUITY ¢ moMoulbsio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJICKIIMOHHOW  padoThI.
PanmnanoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTallMM Y KyJIbTYPHBIX
dbopm opranu3MoB. Mcmosib30BaHHE TEHOMHOTO PEIAKTUPOBAHMS U METOJOB
pexomOuHanTHBIX JIHK 1151 mostydeHust iCX0IHOTO MaTepuaia Jjisi CeIeKIUH.

[Tomyuenue MTOJIUTLIIOUIOB. BryTtpusnaosas THOpUIN3AIINS.
brmuskopoAcTBEHHOE — CKpelmMBaHWe, wid  WHOpuauHr.  HepoactBenHoe
CKpelnMBaHue, Win ayTopuauHr. ['erepo3uc u ero npuyuHbl. Mcmonbp3oBanue
retepo3uca B cenekiuu. OtganéHHas rudbpunuzanus. [Ipeogonenue Oecruiogus



MEXBHJIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIIUNA PACTEHUHN U )KUBOTHBIX. « 3e1EHAs
DesonoYUAY.

CoxpaHeHue U U3yUYeHUE T€HETUUECKUX PECYPCOB KYJIBTYPHBIX PACTEHUM U UX
JUKUX pOAUYEH JIJISl CO3/IaHUSI HOBBIX COPTOB U TUOPHUIOB CEIbCKOXO3SICTBEHHBIX
KYJIbTYp. H3yuenue, coxpawenue u YnpagieHue 2eHemudecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U  NPOMbBICTIOBbIX  JCUBOMHBIX 6 Yeaax YVIAVYUleHUs
Cyuecmeyowux U co30aHusi HO8bIX NOPOO, JNUHUU U KPOCCO8, 8 MOM Hucie C
NPUMEHEHUEM COBPEMEHHBIX MeMO008 HAYUHbIX UCCe008aHU, Nepedosblx Uoeli U
NepCneKmuBHbIX MexXHOI02UL.

JdeMoHCcTpaIMK

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

Tabnuibl u cxemsbl: «LIeHTpBI TPOUCXOXKIECHUS U MHOTOOOPa3us KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTHYECKUX PSAAOB B HACIEACTBEHHON HU3MEHUYHBOCTHY,
«MeTtoapl cenekiuny, «Otnanéunas rTubpuauzanusy, «MyTtarenesy.

JlabopaTopHast pabdora «/3yueHne cOpTOB KyJIbTYPHBIX PACTEHUN U MOPOA
JIOMAIITHUX KUBOTHBIX).

JlaGopaTopHas padora «/3ydeHrne METOA0B CEICKIIUN PACTEHUI.

IIpakTnueckas padora «IIpuBuBKa pacTeHUI».

IKcKypceusi «OCHOBHBIE METOIbl U JOCTHUKCHHSI CEJIEKIIMU PACTEHUU U
YKHUBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIUIO, IJIEMEHHYIO bepmy,
COPTOHUCTBITATELHBIM YYaCTOK, B TEIUIMYHOE XO3MMCTBO, B JIaDOpaTOPHIO
arpOyYHUBEPCUTETA WM HAYYHOTO IIEHTPA)».

Tema 16. BuorexHoI0rMs U CHHTETHYECKAS OMOJIOTUS

OOBEKTHI, HCIHOJIb3yeMble B OWOTEXHOJIOTHMU, — KJIETOYHBIE U TKAHEBBIC
KYJBTYPBHI, MHUKPOOPTAHU3MBI, 170. XapaKTEPUCTHKA. TpaguuronHas
OMOTEXHOJIOTHS:  XJIEOOTIEUeHHEe, TMOJMYyYEeHUE KHCJIOMOJIOYHBIX IPOJYKTOB,
BUHOjiee. Mukpoouonornueckuii cuHte3. OOBEKTH MHUKPOOHOJIOTUYECKHUX
texHosorui. [IpousBoacTBo Oesika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3naHne TEXHOJIOTUM M MHCTPYMEHTOB LIE€JICHAIIPABICHHOIO M3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C II€JIBIO MOJYYEHHUS] OPTAaHU3MOB U UX KOMIIOHEHTOB,
coJiep KalluX HE BCTPEUAIOIIHNECS B IPUPOJIe OMOCUHTETHUECKHUE MY TH.

Knerounass mHxeHepus. MeToapl KyJbTypbl KIETOK U TKaHEW PACTEHUN U
KUBOTHBIX. Kpuobanku. Comartudeckass TruOpuAu3alMs ¢W  COMAaTHUYECKUN
sMOpuorenes. lcronbp3oBaHue TramionoB B CeleKUMH pacTteHuil. [lonyuernue
MOHOKNIOHANbHBIX anmumei. Hcnonv3zosanue MOHOKIOHAIbHBIX U NOAUKAOHATbHbBIX
anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKOHCTpyKIus
ANLEKJIETOK U KJIOHUPOBAHHUE >KUBOTHBIX. METOJ TpaHCILUIAHTALMU SIAEP KIIETOK.



Texnonoz2uu 0300po6nenus, Kyibmusupo8anus U MUKPOKIOHANIbHO20 PAZMHOMNCEHUs
CeNbCKOXO3AUCMEEHHBIX KYAbMYP.

XpoMOCOMHass W Te€HHas WHKeHepusa. VICKyCCTBEHHBIM CHHTE3 T€HA W
koHcTpyupoBanue pexkomouHaHTHbIX JIHK. Co3z0anue mpanceennvix opeanuzmos.
JloCcTrx’eHus 1 NepCIEeKTUBBI XPOMOCOMHOM U TEHHOW MHKEHEPUHU. JKOJIOTHUECKUE
Y 3TUYECKHUE NPOOJIeMbl TEHHOW NHKEHEPUU.

Menununckue ouorexHonoruu. [loctrenomuas mudposas meaumuna. [TLP-
JMAarHocThKa. MeTaOoJIOMHBIN aHaiu3, TeHOUEHTPUYECKUH aHaiu3 MpoTeoMa
YeJOBEKA JJISI OLIEHKH COCTOSIHUS €ro 370poBbs. VCHOJIB30BaHHE CTBOJOBBIX
kieTok. TapretHas Tepanusi paka. 3D-OumoumkeHepus i pa3paOOTKU
(dbyHIaMEHTAIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHH, CO3/aHUS KOMIUIEKCHBIX
TKaHEW COYETAHUEM TEXHOJIOTHUH TpPEXMEPHOTro OmompuHTHUHTra U ckaddonaunra
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIUIIVHBI.

Co3naHne BEKTOPHBIX BakKLMH C LEJNbI0 00ecredeHuss KOMOMHHUPOBAHHOMN
3amuThl OT Bo3Oyauteneid OPBU, ycTaHoBieHHE MOJIEKYJSPHBIX MEXaHH3MOB
¢bynkunonupoBanusi PHK-conepkamyx BUpYcOB, BBI3BIBAIOMIMX OCOOO OIACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabmunps! u cxemsl: «/cnoap3oBaHME MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
IPOU3BOJCTBEY, «KiteTouHas nHkeHepus», «I eHHass UHXEHEPUs».

JlaGopaTopHuasi padora «/3yueHne 00bEKTOB OMOTEXHOIOTUM.

IIpakTHyeckas padora «llomydeHre MOJTOYHOKUCIBIX IPOYKTOBY.

Ikckypeusi «buoTexHonoruss — BakHEHIIas MPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO).

11 KIIACC

Tema 1. 3apoxkaeHue m pa3BUTHE 3BOJIONMUOHHBIX INpeICTABJICHUNA B
ouoJiorumn

OpomonmonHas Teopust Y. JlapBuHa. Ilpenmnocbuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hp U HaydHas aedarenbHocTsh Y. JlapBuHa.

JIBrKy1Me cuitbl 3BOJTIOLMH BUIOB 110 Y. J[apBUHY (BbICOKasi HHTEHCUBHOCTh
Pa3MHOXKEHHS OpPraHUW3MOB, HACJEICTBEHHass HM3MEHYMBOCTh, Oopbba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIH O0TOOD).

Odopmiienne cunterndeckoir Tteopun dBoftonmu (CTD). HelTpanbhas
Teopusi 3Boitonuu. CoBpeMeHHass JBOJIOIMOHHAS  Ouoyiorusa. 3Ha4YeHHe
HBOJIIOLIMOHHON T€OpUH B OPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JdemMoHcTpanuu



[Toptpetsl: Apuctorens, K. Jlunnei, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kiosnwe, Y. lapsun, C. C. YerBepuxos, 1. . HImaneraysen, Ix. Xonaein, /1. K.
benses.

Tabnuib! u cxembl: «CucreMa sxxuBoit mpupo s (o K. JIunuero)», «JlectHuna
XKUBBbIX cymiecTB (1o Jlamapky)», «Mexanusm GopMupoBaHus NMPUCIIOCOOTICHUN Y
pacTeHull U KUBOTHBIX (0 Jlamapky)», «Kapra-cxema mapiupyra myremectBus Y.
Hapsuna», «Haxoaku Y. JapBuna», «®Dopmbl OOpbObI 3a CyIIECTBOBAHUEY,
«IToponbl romy6ei», «MHoroodbpasue KyJIbTypHBIX (OpM KamycTbl», «Ilopossl
JIOMAIIIHUX >KUBOTHBIX», «Cxema 00pa3oBaHus HOBbIX BHIIOB (1o Y. [lapBuny)»,
«CxeMa COOTHOLICHUS ABWKYIIMX CHJI 3BOJIONUNY», «OCHOBHBIE IOJOXKECHUS
CUHTETUYECKON TEOPUH 3BOJTIOLIMI.

Tema 2. MuKpoIBOIIOLHSA U €€ Pe3yJIbTATHI

[TonmynsAauus Kak 3JIEMEHTapHas €IMHULA 3BOJOLUHA. COBPEMEHHBIE METO/BI
OLIEHKM TE€HETUYECKOT0 pa3HooOpaszus M CTPYKTypbl Homyssiuuid. M3meHeHue
reHooH/la TOMYJSLUMUUA KaK 3JIEMEHTAPHOE 3BOJIIOLMOHHOE SBJICHUE. 3aKOH
reHeruueckoro paBHosecus [xx. Xapau, B. BaitnOepra.

DneMeHTapHble (aKTOphl (ABUKYIIME CHJIbI) HBOIIONMH. MyTallMOHHBIHN
npouecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelip TeHOB — ciyuaiiHble
HEHaNpaBJICHHbIC U3MEHEHUS YacTOT aJljiesiel B MOMyIAUUAX. DPPEeKT OCHOBATEIS.
Ippexm bymouinounozo eopaviuika. CHUdCeHUe 2eHemuuecKko2o pa3sHooOpa3usL:
npuuunsl u creocmsus. llposenenue s¢pgpexma opeticha eeno6 6 6ONLUWUX U MATBIX

NONYIAYUAX. Murpanumu. N3onsauus MTOIYJISLIUI: reorpaguieckas
(mpocTpaHcTBeHHAs ), Onoorndeckas (penpoayKTHUBHAS).
EctecTBeHHbIil 0TOOp — HampaBisionuii ¢akrop sBoionud. DopMbl

€CTECTBEHHOTO  OTOOpa:  JBWXKYIIMUWA, CTAOWIM3UPYIOLIMNA,  pa3pbIBAOIIMIA
(mm3pynTuBHbIi). [lonoBoil 0TOOp. BO3HMKHOBEHHE U HBONIOLUS COLUATBHOTO
NOBEJCHUS )KUBOTHBIX.

[Tprcnoco0NeHHOCT,  OPraHU3MOB  KaK  Pe3yJabTaT  MHUKPOIBOJIOIMH.
Bo3HuKHOBEHHE NPUCTIOCOOIEHUH Y Opranu3MoB. ApoMop(}o3bl U HANOAJANI TALIUH.
[Tpumepsl nprcnocoOIeHU y OpraHu3MoB: MOp(hoIoruHyecKkue, PU3n0oI0ru4ecKue,
Onoxumuyeckue, TnoBeAeHUYeckue. OTHOCHUTENBHOCTh  MPUCIIOCOOIEHHOCTH
OpraHU3MOB.

Bun, ero xpurepum u CcTpykTypa. BumooOpazoBanue Kak pe3ynbTar
MUKpO3BOJIIOIMU. M3omsamnus — kiatoueBoil (aktop BugooOpazoBanus. [lytu u
CIIOCOObI BUJ1I000pa30BaHMUS: aJJIONaTPUYECKOe (reorpacduueckoe),
CUMITATPUUYECKOE (?KOJIOrMYECKOe), «MTHOBEHHOE) (monumIonU3aIusl,
ruOpuauzanus). JIuTeIbHOCTh 3BOTIOIMOHHBIX TPOIECCOB.

Mexanu3mbl GOpMHUPOBAHUS OMOJIOTHYECKOTO Pa3HOOOpa3usl.



Pob 3BOMIOLIMOHHOM OMONOTHH B pa3pab0OTKE HAyYHbBIX METOJOB COXPAHEHHUSI
OonopaszHooOpaszusi. MUKpPOIBOJIOIUS W KOZBOJIONHUSA Mapa3uTOB M HMX XO3SEB.
Mexanu3mbl GOPMUPOBAHUS YCTOWYMBOCTH K aHTHOMOTHKAM M CTIOCOOBI OOPHOBI €
HEW.

JeMoHCcTpaIuA

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

Tabmumplt 1 cxembl: «MyTallMOHHass W3MEHYUBOCTHY, «llomymsimonnas
CTPYKTypa Buaa», «Cxema MposiBJIeHUs 3akoHa Xapau—BaiinOepray, «JBuxyime
CWJIbl HBOJIIOIUNY, «IKOJOrHYecKass M30JSAUs MONyJIAlUi ceBaHCKOU (openny,
«I"eorpaduueckast U300 TUCTBEHHULIBI CHOMPCKOM M TMCTBEHHUIIBI JAyPCKO»,
«lTonmynsAOHHBIE BOJTHBI YUCICHHOCTH XHUIHUKOB U KEPTB», «CxeMa AehcTBUs
€CTECTBEHHOTO 0TO0pa», «D@opMbI OOPLOHI 3a CylliecTBOBaHUEY, « UHIyCTpranbHbIN
Menanu3sM», <«OKuBble  uckomaembie»,  «IIOKpOBUTEIBCTBEHHAss  OKpacka
KUBOTHBIX», «lIpemympexpaaromas OKpacka 3KHBOTHBIX», «DU3HOoI0THYECKUE
apantaiun», «lIpucnocoONeHHOCTh OpPraHu3MOB U €€ OTHOCHUTEIBHOCTBHY,
«Kputepuu Buaa», «Bunpl-nBoHuKN», « CTpyKTypa BUaa B npupoae», «CrnocoObl
BHU1000pa3oBanusy, «I eorpaduueckoe BUA00Opa30BaHUE TPEX BUJIOB JAHIBIIICH,
«IKOJOTHYeCKOe BHUI000pa30BaHUE BUAOB CUHUID, «IloMUIUIONIBI pacTeHUiD,
«KanycTHO-peneuHblil rTuopumy.

O6opynoBaHue: repOapuu pacTeHUH, KOJJIEKIIUU HACEKOMBIX, Uydesa NTUIl U
3Bepel ¢ mpuMepaMu Pa3JIMuHbIX MPUCTIOCOOJECHUM, Yydelia ITUILl U 3Bepel pa3HbIX
BUJIOB, TepOapuu pacTeHUil OJIM3KUX BHUJAOB, OOPA30BaBIIUXCS PA3TMUYHBIMU
CIIOCOOAMH.

JlaGopaTopHasi padoTa «BrIsgBiIecHNE N3MEHYMBOCTH Y 0COOEH OJTHOTO BUJIa».

JlaGopaTopHnasi padora «IIpucnocoOneHrs OpraHu3MOB U UX OTHOCUTEIIbHAS
1e71eCO00pa3HOCTHY.

Jlabopatopnass pabora «CpaBHEeHHWE BHJIOB 10 MOPQOIOTUUECKOMY
KPUTEPUIOY.

Tema 3. Makpo3BoIOUMS U €€ pe3yabTaThbl

Metonbpl W3ydeHUS MaKpO3BOMIONMU. [lalleOHTOIOrMYECKUE  METOMBI
uzydeHus: HBomonuu. Ilepexonneie ¢GopMbl U (QUIOTEHETUYECKUE  PSAbI
OpraHU3MOB.

buoreorpaguyeckue Metonsl u3yudeHus sBodronuu. CpaBHeHHe GIIOpbl U
(dbayHbl MaTepuUKOB U OCTPOBOB. buoreorpaduueckue obnactu 3emiu. Bujawbi-
DHJEMUKHU U PEITUKTHI.

OMOpPHUONIOrMYECKUe U CPAaBHUTEIHLHO-MOP(OIOrHUEeCKHEe METOAbl U3yUEHUs
IBONIIOLMHU. ['€HEeTMYEeCKME MEXaHU3Mbl 3BOJIOLMHM OHTOI€HE3a M IOSIBICHUS
ABOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AQHAJOTUYHBIE  OpPraHBbI.
PynumenTtapuble  opraHbl M aTaBU3Mbl.  MOJIEKYJISpHO-T€HETUYECKUE,



OMOXMMHUYECKHE U MATEMAaTUYECKHE METObI U3YUEHUS IBOJIIOLMU. | OMOIOrH4HbIE
redbl. COBpeMEHHbIE METO/IbI IIOCTPOEHUS (PHUIIOTC€HETUYECKUX JICPEBHEB.

XPpOMOCOMHBIE MYTALIMH U 3BOJIIOLUS FTEHOMOB.

OO61mue 3aKOHOMEPHOCTH (MpaBuiia) 3BoJitolMH. [IpuHyun cmenvt yHkyui.
HeobOpatumocTs 3Bomonnu. AfanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIIOLIU Y.

JleMoHCTpanumn

[Toptpetsl: K. M. bap, A. O. KoBanieBckuii, ®. Mrosuiep, 3. ['ekkenb.

Tabmuupbl U cxembl: «DUIOTeHETUUECKUN DSl JIOMIAN», «APXEONTEPUKCY,
«3Bepo3ybObie  smepbl»,  «Creronedansy,  «Pununoguth»y,  «CemMeHHBIE
nanopoTHUKW», «buoreorpadpuueckue 30HBI 3eMian», «Jlpeiid KOHTHUHEHTOBY,
«Penuktey, «HaudanpHble cTaauu 3MOPUOHAIBHOIO PA3BUTUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYUHBIE W aHAJOTUYHBIE OpraHbl», «PyIUMEHTHI»,
«ATaBU3MBI»Y, «XPOMOCOMHBIE HA0OpHI 4YEJIOBEKAa M IIMMIIaH3e», «l JIaBHbIC
HaIlpaBJIEHUS 3BOJIOIUNY, «O011IHE 3aKOHOMEPHOCTH IBOJIIOLIUN.

OO6opynoBaHue: KOJUIEKIIMU, TrepOapuu, MYyJSKH HMCKOIMAEMbIX OCTAaTKOB
OpPraHU3MOB, MYJISKA TOMOJIOTUYHBIX, AHAJIOTMYHBIX, PYJMMEHTAPHBIX OPraHOB H
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TUmoTe3bl NPOMCXOXKIAEHUS >KU3HM Ha 3emiie. AOWOreHes u
naHcrepmusi. [JloHayyHble IpenCTaBlICHUsS O 3apPOKICHUU JKU3HU (KPEAlMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOsKICHUS )KU3HU U €€ ONpoBepKeHHE onbiTamu .
Penu, JI. Cnannannanu, JI. [1actepa. [IponcxoxaeHue >xu3Hu U aCTPOOHOIIOTHA.

OcHoOBHBIE JTanbl HEOPraHUYECKOU JBOJIFOLIUU. [Lmanerapuas
(reonmoruueckasi) SBOJIONUSA. XHUMHUYECKass OHBOJIONMS. AOUOTEHHBIM CHHTE3
OpraHnyeckux BemecTs n3 Heoprannudeckux. Omeir C. Mumtepa m I'. Opm.
OO6pazoBanue noaumepoB u3 MonomepoB. Koaneparnas runote3a A. . Onapuna,
rurnore3a mnepBuyHoro OynboHa JIx. XonjedHa, reHeTtudeckas rumore3a [
Ménnepa. Pubosumer (T. Yex) u runoreza «mupa PHK» V. T'mnGepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hcropus 3emnn u MmeTobl €€ n3ydeHus. MickonaeMble OpraHu4eCcKUe OCTaTKU.
['eoxpononoruss u e€ Meronpl. OTHOCUTENbHAS M AOCOJIOTHAs T€OXPOHOJIOTHUS.
["'eoxpoHoIOrMYecKas MIKaja: 30HbI, 3pbl, IEPUOJIbI, STTOXH.

Havanenbie 3Tamnsl OpraHMYecKOM »HBOJIOUMU. [losiBIIeHME W D3BOMIOLMUA
NEPBBIX KJIETOK. DBOMIONUSA MeTabonu3Ma. BO3HUKHOBEHHE MEPBBIX HKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIC OMOTUIEHKH KaK aHAJIOT MEPBBIX Ha 3eMiie COOOIIECTB.
Crpomaronutsl. [IpokaprOTHl U 3yKapUOTHI.



[Tpoucxoxaenue s3ykapuoT (CUMOUOTEHE3). DBOJTIOIMOHHOE TPOUCXOKICHUE
BUpPYCOB. [IpoucxoxaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX I'PYNI MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIONMH BbICIIUX pacTeHUH. OCHOBHBIE apoMOpPGO3bI
pactenud. Beixon pacteHuit Ha cymry. [losiBieHHE CIOPOBBIX PACTEHUW U
3aBoeBaHre uMHU cymu. CemeHHble pacTeHus. [IpoucxoxaeHue BETKOBBIX
pPaCcTCHUMN.

OCHOBHBIE 3Tallbl 3BOJIOLMHU >KUBOTHOTO Mupa. OCHOBHBIE apoOMOP(O3bI
*KUBOTHBIX. Bennckas dayna. KemOpuiickuil B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIONUA TO3BOHOYHBIX.
[Ipoucxoxaenne ampuobuii u pentwimil. [IpoucxoxnaeHne MICKONUTAOINX U
ntui. [lpunuun kimodeBoro apomopdosza. OcBoeHHe OECIO3BOHOUYHBIMU U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pasutne ku3HM Ha 3eMje MO 3paM W MepuoiaM: apxeu, MPOTEPO30i,
najaeo30M, Me3030i, kaiiHo301. OO0111ast XapaKTEepPUCTUKA KJIMMAaTa U T€OJIOTMYECKUX
npoueccoB. [losiBieHne 1 paciBeT XapaKTEPHBIX OPraHU3MOB. YTIIE0Opa30BaHUE:
€ro yCJIOBUS U BJIMSIHUE HA Ta30BBIM COCTaB aTMOC(HEPHI.

MaccoBble BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIOro. [IpuunHel u
CJIEICTBUS MAacCOBBIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €r0
ocobenHoctu. [Ipobiema coxpanenus 6mopazHooOpasusi Ha 3emIie.

CoBpeMeHHass cucrteMa opraHudeckoro mupa. [IpuHuunel krnaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIIBI OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsl: ®@. Peau, JI. Cnannanuanu, JI. [Tactep, . 1. Meunukos, A. N.
Omnapun, Ix. Xonaein, I'. Ménnep, C. Mumnep, I'. IOpu.

Ta6nuie u cxembl: «Cxema omnbita @. Penny», «Cxema onbita JI. [Tactepa no
M3YYEHHUIO CaMO3apoKIeHUs *Ku3HW», «Cxema ombita C. Muinepa, ['. FOpwuy,
«JTanbl  HEOPraHWYECKOW  3BOMIOUUM»,  «['€OXpOHOJIOrMYEcKass  IIKaJIay,
«HayvanbHble 3Tanbl OpraHUYEcKON ABOIMONMNY, «Cxema oOpa3oBaHUs SYKApUOT
nyTéM cumoOuorenesa», «Cucrema KuBOW MNpUPOAbI», «CTpoeHHUE BUpYyCay,
«Apomopdo3bl  pacreHuit», «PuHHOGUTHY, «OIHOKIETOUHBIE BOJOPOCINY,
«MHOTOKJIIeTOUHBbIE BOAOpOCHNY», «Mxu», «llamopoTHukm», «l'onocemeHHbIe
pactenus», «Opranbl IBETKOBBIX PACTEHUI», «CXxeMa pa3BUTHUS )KUBOTHOTO MUPay,
«Apomop(o3bl KUBOTHBIX», «IIpocTeitmuey, «Kumeynononaoctueiey, «Ilnockue
yepBu», «YUneHuctonoruey, «PbiObl», «3emMHOBOIHBIEY, «lIpecmbikarommecs,
«IItnupyy, «Miekonuratomuey», «Pa3BuTue )Xu3Hu B apXeMCKoU 3pe», «Pa3Butne
)KU3HH B TMPOTEPO3OMCKON 3pe», «Pa3BUTHE XU3HM B NAJICO30UCKOU 3pey,
«Pa3BuTHE KN3HU B ME3030MCKOM 3pe», «Pa3BUTHE )KU3HU B KAWHO30MCKOMN 3peE,
«CoBpeMeHHas cucTeMa OpraHuYeCcKOro Mupay.



O6opynoBanue: repOapuu pacTeHUl Pa3IUYHBIX OTAEIOB, KOJUICKIUU
HAaCEKOMBIX, BJIYKHbBIE MIPENapaThl >KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUU
UTJIOKOXKHX, CKEJIEThl TO3BOHOYHBIX JKUBOTHBIX, UydeJia IITUI] U 3BEpPEH, KOJUICKIIUU
OKaMEHEJIOCTEW, TMOJIE3HbIX MCKOMAEMbIX, MYJSKM OPraHUYECKHX OCTaTKOB
OpTaHU3MOB.

Bupryanbnas naboparopHas padora «MopaenupoBaHue onbiToB Muiiiepa—
FOpu 1o nzydenno abMOreHHOTo CUHTE3a OPTaHUYECKUX COSMHEHUI B IEPBUYHOMN
atMocdepe».

JlabopaTtopnasi padora «/3yueHue M omnMcaHuWE HMCKONAEMBIX OCTAaTKOB
JPEBHUX OPTaHU3MOB).

IIpakTnyeckas padora «l3yuyeHue OCOOEHHOCTEH CTpOEHUs pacTeHUM
Pa3HbIX OTAEIIOBY.

IIpakTuyeckas padora «/3yyeHue oCOOEHHOCTEN CTPOEHUSI MO3BOHOYHBIX
YKABOTHBIX».

Tema 5. IIpoucxoxaenune Yea0BeKa — AaHTPOIIOIeHe3

Pa3nenbl v 3aaa4n aHTPONOJAOTUU. METO bl AHTPOTIOJIOTHH.

CraHOBNIEHUE TPEICTABICHUNA O MPOUCXOXKICHUU 4esoBeKa. PemurunosHeie
BO33peHus. COBpEMEHHbIE HAYYHBIE TEOPUH.

Cxo0AcTBO yenoBeka ¢ KUBOTHBIMU. CHCTEMAaTHYECKOE MOJI0KEHUE YETTOBEKA.
CBueTENbCTBA  CXOJCTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPaBHHUTENIbHO-
MOpGOIOTUYECKHE, AMOPHUOJIOTHYECKHE, (hU310I0r0-OMOXUMHUYECKHUE,
noBesieHueckue. OTanyus 4enoBeKka OT )KUBOTHBIX. [IpSIMOXOXKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rOJOBHOIO MO3ra U BTOPOM CUTHAJIBHOU
CUCTEMBI.

JIBrkymue cuiibl ((akToOphl) aHTPONOreHe3a: OMOJIOruYecKue, COllualbHbIE.
CooTHolIeHNE OMOJOTUYECKUX U COLUATBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcHOBHBIE CTaJAMM aHTpoIOreHe3a. PaHHuWEe YenoBeKOOOpa3HbIE O00E3bSHBI
(IPOKOHCYJIBI) M PaHHUE MTOHTUIBI — OOIIHE MPEIKH YeJIOBEKOOOPa3HBIX 00€3bsH 1
JMOIe. ABCTPAJONUTEKN — JBYHOTHE MPEAKH JIOAEH. UenoBeK yMeIbli, MepBbIe
W3TOTOBJICHUS OPYIHi Tpyaa. YenoBek MpAMOXOASIINT U IIEPBBIA BBIXOJ JIFOAEH 3a
npenennsl Appuku. YenoBek reifienboepreckuii — oOmi npeiok HeaH 1epTaabCKOro
YEJIOBEKa M 4YEJOBEKa PasyMHOro. YeyloBeK HEaHIEPTAIbCKUM KaK BHJ JIKOJEU
XOJIOJHOTO KJIMMara. YeloBEeK pa3yMHbId COBPEMEHHOIO THIIA, JIECHUCOBCKUU
YeJIOBeK, OCBOEHHE KOHTMHEHTOB 3a mnpenenamu Adpuku. Ilaneoreneruka u
NajeoreHOMHKaA.

DBOJIONNS COBPEMEHHOTO 4enoBeka. EcTecTBeHHBIH OTOOp B MOMYIISIUSAX
yenoBeka. MyTanroHHbIN Tiponiecc u moauMopdusM. [lomynsiroHHbIE BOJHBI,
npeiid reHoB, murpanus U «d(PpQPeKT oCHOBATENs» B MOIMYJSIUIX COBPEMEHHOTO
YeJI0BeKa.



Yenoseueckne pacel. llonarne o pace. bospmme pacel: eBporeonHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBaTOpUalIbHAs),  MOHTOJOUIHAs
(a3maTcko-aMepuKaHcKas). Bpems u myTu paccelieHHs 4YelnoBeKa IO ILJIaHETe.
EnuHcTBO  4yenoBeueckux — pac. HayuHas  HECOCTOSITENBHOCTh  pacu3Ma.
[Ipucnoco6eHHOCTh YenoBeKa K pa3HbIM YCJIOBHUSIM OKpY)KArolIeH Ccpeibl.
Bnusinue reorpaduueckoit cpesl U apeiida reHoB Ha MOP(OIOTHIO U (HU3HOTIOTHIO
YeJoBeKa.

MexaucuuiuiiHapHbple  MeToJibl B (usnueckol  (OMOJOTHYECKOH)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS  AHTPOINOJIOTHS U MAJCOaHTPONOJIOTHS
YEJIOBEYECKUX MOMYJIAUN. broconuanbHble UCCIEAOBAaHUSA MPUPOIBI YEIIOBEKA.
HccnenoBanue KOBOMIOIUHI OMOIOTUYECKOTO U COIIMATIBHOTO B YEIOBEKE.

JleMoHCcTpauumn

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

Tabnuibl 1 cxembl: «MeTOoIbI aHTPOTOJIOTUNY, «[ 0JJOBHOM MO3I YeJIOBEKaY,
«YenoBekooOpa3Hble 00€3bsHbI», «CKENeT 4YeloBeKa M CKEJIEeT IIMMIaH3e»,
«PyIMMEHTBI M aTaBU3MBbD», «J{BHKyLIUE CUJIBI AHTPOIIOTE€HE3a», « IBOIIOLUOHHOE
JIPEBO  4YEIOBEKa», «ABcCTpanonutek», «YenoBek  ymenwlii», «YenoBek
NPSAMOXOISIINIY, «/leHrucoBckuil yenoek» «Heanaepranbipy, « KpoMaHbOHIBD,
«IIpenku yenoBekay», «ITarbl 3BOJTIOLNH YEJIOBEKa», «Packl uemoBeKay.

OOopynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TPEeAMETOB MaTepualibHOU
KyJIbTYphl ~TIPENKOB YEJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MU(DOJIIOTUYECKUMU U OHMOJEHCKUMH CIOKE€TaMHU IPOUCXOXKACHUS 4YEJIOBEKa,
¢doTorpaduu HaX0JOK UCKOIIAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJIEIIb
yeperna 4yeJoBeKa U ueperna MMMITaH3€, MOJIEb KUCTH YeJIOBEKA U KUCTH IIUMIaH3e,
MOJEIHN TOpPCa MPEIKOB YEJIOBEKA.

JlaGopaTopnasi padora «M3yueHne OCOOEHHOCTEW CTPOEHHUS CKeJeTa
YEJI0OBEKA, CBSA3AHHBIX C MPAMOXO0XKICHUEM.

IIpakTnueckas padora «3yyeHre 3KOJIOTMYECKHUX a/IalTallui YETOBEKAY.

Tema 6. Jkosoruss — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB H
HAJ0PraHMU3MEHHbIX CHCTEM C OKPY Kalollei cpeaoi

3apoxaeHue U pa3BUTHe 3KoJorud B Tpyaax A. ['ymOonsara, K. @. Pynse, H.
A. CesepuoBa, 2. I'ekkens, A. Tenciau, B. H. CykauéBa. Paznensl u 3amauu
sKoJ0THH. CBSI3b 3KOJIOTUU C APYTUMH HayKaMHU.

Metonbl 3kosioruu. IloneBble HaOMOAEHUS. DKCHEPUMEHTHI B IKOJIOTHM:
NpUpoAHbIE W JiabopaTtopHble. MoJenupoBaHre B HKOJIOTUU. MOHUTOPHUHT
OKPYXAaIOIIeH CpeIbl: TOKAIbHBIN, PETUOHAIBHBINA U TJI00ATBHBIN.

3HaYeHUE OKOJIOTMYECKUX 3HAHUM IS 4YEJIOBEKa. DKOJOTHYECKOe
MHUPOBO33PEHUE KAaK OCHOBA CBS3€H YEIOBEYECTBA C MpUpOAor. DPOopMHpOBaHUE
DKOJIOTHYECKOHN KYJIbTYPbI U 3KOJOTUYECKON IPAMOTHOCTH HACEJIECHUSI.



JeMoHCTpanun

[Toptpetsr: A. I'ymbonbar, K. ®@. Pynee, H. A. Cesepuos, J. ['ekkeinb, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr skonorun», «Meroasl 3Konorun», «Cxema
MOHHUTOPHUHTA OKPYKAOIIEN CPEABD).

JlaGopaTopHuasi padora «3yuenue METOJ0B JKOJIOTUYECKUX
VCCIICIOBAHUI.

Tema 7. Opranusmsl U cpea OOUTAHUS

DKoJyiornueckre GpakTopbl U 3aKOHOMEPHOCTH X jAeicTBusa. Knaccuduxamus
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHYECKUE, OMOTHUECKHUE, aHTpOIOreHHbIe. O01me
3aKOHOMEPHOCTH JEWUCTBUS dKojormueckux (akrtopos. [IpaBuno munumyma (K.
[lInpenrens, 0. JIubux). TomepaHTHOCTb. DBPUOMOHTHBIE W CTEHOOMOHTHBIC
OpraHU3MBI.

AbGuoTtnueckue ¢dakrtopel. CBeT Kak sKojorudeckuid Qaxrtop. JleicTBue
Pa3HBIX YYAaCTKOB COJIHEYHOI'O CHEKTpa Ha OPTaHU3MBI. DKOJIOTHUYECKHUE TPYIIIIbI
pacTeHUd M JKMBOTHBIX [0 OTHOLICHUIO K cBeTy. CuUrHaipHas poJib CBETA.
DoTONEPUOIU3M.

Temneparypa kak oskojorudeckuid (axrop. [eiicTBue TemrepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEPMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTAHU3MBI.

BnaxHocts kak skonorumdeckuid ¢aktop. IlpucnocoOneHuss pacteHuili K
nojJiep>kaHuio BojHOro Oananca. Knaccudukamnus pacTeHUN MO OTHOIICHHUIO K
Boje. [IpucrnocoOneHust ®KUBOTHBIX K U3MEHEHHUIO BOJTHOTO PEKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAsS, MMOYBEHHA,
[NIyOMHHAsT  TIOATNOYBEHHAsl, BHyTpuUOpraHu3aMeHHas.  DU3UKO-XUMHUYECKUE
0COOEHHOCTH cpefi 00uTaHusi opraHu3MoB. [Ipucnoco6ieHuss OpraHu3MoB K KU3HH
B Pa3HBIX Cpeaax.

buonornueckue putMbl. BHemHue W BHyTpeHHUE PUTMBI. CyTOYHBIE H
roguuHbie pUTMBL. [IprCOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM W3MEHEHHSIM
YCJIOBH KU3HMU.

’Kuznennsie popmbl oprann3mMoB. [TonsiTue o xu3HeHHO#N popme. XKu3HeHHBIE
dbopMbl pacTeHHil: JepeBbs, KyCTapHUKH, KYCTAPHUYKH, MHOTOJICTHHE TPaBBI,
OJTHOJIETHHE TpaBbl. JKu3HEHHBIC (OPMBI )KUBOTHBIX: THUIPOOMOHTHI, TEOOMOHTHI,
a’poOroHTHI. OCOOEHHOCTH CTPOCHHS U 00pasa >KU3HH.

buotnueckue pakTopsl. Bumbl OMOTHUECKUX B3aUMOACHCTBUM: KOHKYPEHIIUS,
XUIIHAYECTBO, cuMOM03 u ero (opmel. [lapazutusm, koomeparusi, MyTyaliusM,
KOMMEHCaJIU3M (KBapTUPAHTCTBO, HaxXJICOHUYECTBO). Herpoduueckue
B3aUMoOJIeUCcTBUS  (Tommyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE



OMOTHYECKUX B3aWMOJECHCTBUN JUIsl CYIIECTBOBAHHMS OPraHMW3MOB B CpEle
obutanus. [IpUHIMI KOHKYPEHTHOTO UCKITIOUEHUS.

JleMoHCTpanun

Tabmunpel 1 cxeMbl: «Okonoruueckue @axtopel», «CBETOBOW CIIEKTp»,
«OKOJOTUYECKNE TPYIIBI )KUBOTHBIX IO OTHOLIEHUIO K CBETY», «TeImIoKpoBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >XUBOTHBIE», «DHU3MOJIOrMYECKUE aJanTaluu
XKUBOTHBIX», «Cpenbl OOWTaHWS OpPraHU3MOB», «bHOJOrMYeCKHe pPUTMBIY,
«Kusnennslie Gpopmbl pacTeHUD», «KU3HEHHBIE (POPMBI )KUBOTHBIX», « IKOCHCTEMA
LIMPOKOJIMCTBEHHOTO Jecay, «IJKOCHCTEMa XBOWHOro jecay, «llenm nwuranusy,
«XHIHAYECTBOY, «ITapazutuzm», «Konkypenuus», «Cumobuosy,
«KommeHncanuzmy.

O6opynoBanue: repOapuu pPacTeHUN U >KUBOTHBIX, MPUCTOCOOJIEHHBIX K
BIMSHUIO Pa3jMYHBIX SKOJIOTMYECKUX (DaKTOpoB, repOapuu CBETOJIOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIMBBIX PACTEHU, CBETOJIOOMBBIC, TEHEIIOOUBBIE U
TE€HEBBIHOCJIMBbIE KOMHATHBIE PACTEHMS], TepOapUU U KOJUIEKIIUU TETUIONIOOUBBIX,
3UMOCTOMKHX, MOPO30yCTOMYMBBIX PAaCTEHUM, dydesia NTHIl U 3Bepell, repdapuu
pacTeHuil, OTHOCSIMXCA K TUrpoduraM, kcepopuram, Me30puTaM, KOMHATHBIC
pacTeHMsl TaHHBIX TPYMI, KOJJIEKIUU XKUBOTHBIX, OOUTAIOIIMX B PAa3HBIX Cpenax,
repbapuu U KOJUIEKUMU PACTEHUA M JKMBOTHBIX, OOJaJalOIIUX dYepTaMu
MPUCIOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHMSIM YCIOBUW JKU3HHM, repbapuu u
KOJUIEKIIMU PACTEHHM M JKUBOTHBIX PA3IMYHBIX >KU3HEHHBIX (POpPM, KOJIICKIUU
KUBOTHBIX, YYAaCTBYIOIIUX B Pa3JIMYHBIX OMOTUUYECKUX B3aUMOJICHCTBUSX.

JlabopaTtopuasi padora «BpIsiBIeHHE MPUCTOCOOTICHUN OpPraHU3MOB K
BIIUSTHUIO CBETA.

JlaGopaTopnasi paGora «BpisiBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPHD».

JlaGopaTopHasi paboTa «AHATOMHUYECKHE OCOOCHHOCTH PACTCHUI U3 Pa3HBIX
MeCT OOUTaHUS.

Tema 8. IKo10rusi BUAOB U MOIYJIA UM

DKOJIOTMYECKHE  XapaKTePUCTUKH  TOMYJISALHH. [lonynsauus  Kak
ounonornyeckas cucreMma. Poinb HEOJHOPOAHOCTU Cpenbl, PU3NUECKUX OapbepoB U
0COOEHHOCTEN OMOJIOrMU BUIOB B (POPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYpPHI
nonyisauuid. OCHOBHBIE TOKa3aTeau NOMYJSLUUU: YHUCIEHHOCTh, IIJIOTHOCTD,
BO3pacTHasi M TI0JIOBasi CTPYKTypa, pOXKIAeMOCTb, MPHUPOCT, TEMI POCTa,
CMEPTHOCTb, MUTPALIHSL.

OKoJiornyeckas CTpykrypa nomyiasund. OLieHKa YUCIEHHOCTH MOIYJISIIUH.
JluHaMuka nmonmyssiuu U €€ peryisinus. broTudyeckuii mOTeHIMaN MOMYJISLUH.
MopnenupoBaHue AMHAMUKY ronyJisinuy. KpuBble pocTa YHCIEHHOCTH MOITYJISILUY.
KpuBble BbDKMBaHUA. Perynsiiys YUCICHHOCTH MONYJALMA: posib (PaKTOpoB,



3aBUCSLIUX U HE 3aBUCSALIUX OT INIOTHOCTH. DKOJIOTMYECKUE CTPATETUN BUIOB (- U
K-ctparerun).

[TonsitTue 00 sKomornyeckoil Huie Buaa. MecrooOutanue. MHoromepHas
MoJenb dKosiornyeckon Humun Jx.M. XarunHcoHa. Pa3Mepbl 3KOJI0TMYECKOU
Huiy. [loTeHnnanbHas U peanTn30BaHHAs HUILIN.

Bun xak cucrema nomyisinuil. Apeansl BUAOB. BHIBI M HMX >KM3HEHHBIE
CTPAaTEruu. JKOJOTNYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTM TOBEJECHUSI W MUrpaluid >KUBOTHBIX. buosormueckue
WHBA3UH YyKEPOJIHBIX BUOB.

JdeMoHCcTpaIu

[Toptper: Ix. . XaTunHCOH.

Tabmuubl U cxembl: «ODKOJOTMYECKUE XapAKTEPUCTHKU MOMYJSLHANY,
«IIpocTpaHcTBEHHass  CTpyKTypa  mnomyisiqum», «Bo3pacTHble  NMHUpPaMHJIBI
nonyiasauun», «CKOpOCTh  3aceleHuss IOBEPXHOCTH 3€MJIM  Pa3IMYHBIMU
opranuzmammn», «Mojenb 3xonorudeckort Humm k. M. XaTunHcoHay.

O6opynoBaHue: repoapuu pacTeHUM, KOJIJIEKIIUHU KUBOTHBIX.

JlaGopaTopHnasi padora «IIpucnocoOneHust CeMsiH paCTEHUI K pacCEIICHUION.

Tema 9. Jkosorust cood1mEecTB. IKOIOrHYECKHE CHCTEMBI.

CoobmiectBa opranu3moB. buoneHoz u ero crpykrypa. CBsi3u Mexay
OpraHu3MaMH B OHOLIEHO3E.

Okocucrema Kak oTkpbiTas cuctema (A. Jx. Tencnu). dyHKUMOHAIBHBIE
OJIOKM OpraHu3MOB B HKOCHUCTEME: IMPOIYLEHTbI, KOHCYMEHTBI, PEAYLEHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue uenu u certd. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBel ¥ MBI B 3KOCUCTEMAaX. KpyroBopoT BEIIECTB U OTOK YHEPTUU
B DKOCUCTEME.

OcCHOBHBIE IOKA3aTENN IKOCUCTEMBL. broMacca 1 MpoayKUus. DKOJIOTHIECKNE
NUpPaMUJIbI YKcell, OnoMacchl M 3HEPTUu.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOLIECTB — cykueccuu. [lepBuuHbie U
BTOPUYHBIE CYKIIECCHM W HMX MPUYMHBI. AHTPONOreHHbIE BO3JAEHCTBUS Ha
cykueccuu. KnumakcHoe cooOmiectBo. bropaznoodpasue u nmoiaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[TpupoaHbIe 3KOCUCTEMBL. JKOCUCMEMbL 03ED U peK. DKocucmemvl Mopeti u
oKeanos. Ixocucmemvl MyHOp, 1€CO8, cmenell, NyCMmblHb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Paszmmuns
MEK]ly aHTPOIIOTEHHBIMH U PUPOAHBIMU IKOCUCTEMAMHU.

Ypboskocucrtembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [opoackas
dbnopa u ¢ayna. CuHaHTpomm3aius TOpPOJACKOW ¢ayHbl. buomornueckoe u
X035MCTBEHHOE 3HAUYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.



3akoHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUN OPTaHU3MOB B
skocucteMax. Ponb kackadnoeo sghghekma u 6u008-30upuxamopos (Kuouesvix
6U008) 6 yHKyuoHuposanuu skocucmem. IlepeHOC PHEPTUN U BEIIECTB MEXKIY
CMEXHBIMH SKOCUCTEMaMHU. Y CTOMUMBOCTh OPraHU3MOB, MOMYJISIIUNA U 9KOCUCTEM
B YCIIOBHUSIX €CTECTBEHHBIX M aHTPOIIOTEHHBIX BO3CHCTBHIA.

Mexanuzmwi 6030eticmaust 3a2psA3HeHUll PA3HbIX MUNO08 HA CYOOP2aHU3MEHHOM,
OpP2AHUBMEHHOM,  NONYJIAYUOHHOM U  IKOCUCMEMHOM  VPOBHAX,  OCHOBbI
9KOJIO2UHECKO20 HOPMUPOBAHUSL AHMPONO2EHHO20 6030eucmsusi. MeTol0IOTUs
MOHHTOPHUHTA €CTECTBEHHBIX U AaHTPOIIOT€HHBIX YKOCHCTEM.

JdeMoHCcTpau
[Toptper: A. JIx. Tencnn.
Tabmuuer u cxeMbl:  «CTpykTypa  OHoueHO3a»,  «DKOCUCTEMA

HIMPOKOJUCTBEHHOTO Jecay, « IKOCUCTEMa XBOMHOIO Jiecay, « DyHKIIMOHAIbHBIC
IPyIIIbI OPraHU3MOB B SKOCHUCTEME», «KpyroBopoT BeliecTB B akocuctemey, «llenu
nuTaHus (macTOWIIHAs, JACTPUTHAs)», «DKOJOTMYECKas MupaMuja YHCED,
«OKojorudeckas mupamMmua OMOMacChl», «IKOJIOTHUYECKas MUpaMUia SHEPTUNY,
«O0pazoBanue 6osoTtay, «IlepBuuHas cykueccus», «BoccTaHOBIIEHHE Jeca Mocie
noxkapa», «9KocucTteMa o3epa», «ArporeHos», «KpyroBopor BemiecTB U MOTOK
HHEPTUU B arporeHo3ey, «[Ipumepsl ypOosKocuCTEMY.

O6opynoBaHue: repOapuu pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uyydesia MTHUI U
3Bepeit, repObapru KyJIbTypHBIX H TUKOPACTYIIUX PACTCHHUM, aKBAPUYM KaK MOJICTh
HKOCHCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanre ypo0o3KOCUCTEMBD».

JlabopaTtopuasi padora «M3ydeHue pazHOOOpazusi MEIKUX [MOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX SKOCHCTEMaX).

IKCKYypeHusl «DKCKypCcHUsl B TUIIUYHBIN OmoreouneHo3 (B ayOpaBy, Oepe3HSK,
SJIbHUK, Ha CYXOJI0JIbHBINA WU OWMEHHBIN JIYT, 03€p0, 00JI0TO)».

IKCKYypcusi «DKCKYpCHsSI B arposKOCHCTEMY (HA MOJ€ WIA B TEIUIMYHOE
XO3SICTBO)Y.

Tema 10. buocdepa — riodanbHast IkOCHCTEMA

buocdpepa — oOmennanerapHas 000ji0uka 3€MJIM, TJI€ CYIIECTBYET WIH
CYIIIECTBOBaJIA XKM3Hb. PazBuTHe npejcrtaBieHuit o ouocdepe B Tpyaax J. 3rocca.
VYuenne B. U. Bepuanckoro o 6uocdepe. Obnactu 6mocdepsl u e€ coctan. JKuboe
BelecTBO Orocdepsl U ero GyHKIINH.

3aKOHOMEPHOCTH cylIecTBOBaHUd Ouocdepbl. OcoOeHHOCTH Ouochepsl Kak
r100aIbHOM PKOCUCTeMBI. J[nHamudeckoe paBHoBecue B Onocdepe. KpyroBopotst
BEIIECTB ¥ OMOTEOXUMHYECKHUE IUKIIBI (YTIAepoa, a30Ta). PUTMUYHOCTE SIBICHUH B
ouocdepe.



3oHanbHOCTH OMochepsl. [lorsiTue o 6mome. OCHOBHBIE OMOMBI CYIIIH: TYHJIPA,
XBOWHBIC JI€Ca, CMENIAHHBIE W NIUPOKOJMCTBEHHbIC JI€Ca, CTEIH, CaBaHHBI,
MyCThIHU, TPONUYECKHE JIECa, BRICOKOTOPhs. KimuMar, pacCTUTEIbHBIN U KUBOTHBIN
MHUp OMOMOB CYIIIH.

CrtpykTypa U QyHKIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOTO MOTEHIMaja 1
ounochepHbIx QyHKIUH.

JleMoHCTpanun

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

Tabmuubl 1 cxembl: «I'eocdepsl 3emim», «KpyroBopoT azoTa B mpuUpojie»,
«KpyroBopoT yriepona B mpupozae», «KpyroBopoT Kuciopojga B HpUPOIE»,
«KpyroBopoT Boabl B mpupojie», «OcHOBHbIE OMOMBI cymn», «Knumatnueckue
nosica 3emnm», «Tynapay», «Taira», «Cmemanneiil jgec», «lLInpokonmucTBEHHbIN
aecy, «Cremnby, «CaBanHay, «IlycTeiasy, « Tponuyeckuii gec.

O6opynoBanue: repbapuu pacTeHHUM pa3HbIX OMOMOB, KOJUIEKITMH >KUBOTHBIX.

Tema 11. YesnoBek u OKpy:xa0Ias cpeaa

OKOJIOTUYECKHE KPHU3UCBI M WX NPUYMHBL. Bo3nelcTBue dYenoBeKa Ha
ouocdepy. 3arpsizHeHre BO3AYIIHON cpebl. OXpaHa BO3ayxa. 3arpsi3HEHUE BOTHOM
cpeabl. OxpaHa BOJHBIX pecypcoB. Paspymienue mouBbl. OxpaHa IMOYBEHHBIX
pecypcoB. I3MeHeHne Kiumara.

AHTpOIIOTEHHOE BO3JICMCTBUE HA PACTUTENBHBIA U KUBOTHBIM MHUp. OXxpaHa
PaCTUTENILHOTO W >KMUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPaHbl MPUPOJBIL.
Kpacasie xkHuru. Oco0o oxpansemble npupojansie Ttepputopun (OOIIT).
borannyeckue caibl ¥ 300JI0TUYECKUE TTAPKHU.

OCHOBHbBIE TPUHIUIIBI YCTOMYMBOIO PA3BUTHUSL UYEIOBEUECTBA W MPUPOIBI.
PanimonanbHOE  TPUPOJONOIB30BAHUE U COXpaHEHHE  OMOJOTHMYECKOIo
pazHooOpazust 3emiu. OOIIHME 3aKOHOMEPHOCTH TJI00ATBHBIX HKOJOTHYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpU3HCa U €T0 BEPOATHBIE TTOCIIEICTBUA.

Pa3zBuTre METOJIOB MOHUTOPUHTA pa3BUTHUSL OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uUccre0o8anus nepexooa K pecypcocoepezaroujei u
KOHKYDEeHmOocnocooHou snepeemuxe. buonocuueckoe pasnoodpasue u buopecypcui.
Hayuonanvnvie ungopmayuonnvie cucmemvol, obecneyugaroujue 00Cmyn K
uHgopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U 3IKocucmem. OcHoBbl
IKopeadbuIumayuu dKocucmem U cnocooos 060pvbOLI ¢ OUONOBDPENCOCHUSIMU.
Pexoncmpykyus Mopckux u HazeMHvIX IKOCUCTEM.

JdemoHcTpanuu

Tabnuiibl 1 cxeMbl: «3arpsizHeHne atMocepbi», «3arps3HeHue ruapochepbn,
«3arpszaenue nouBb», «[lapHukoBbIi A3ddhexT», «Oco00 oxXpaHseMbIe MPUPOTHBIC
TeppuTopun», «MoAeNH yrpaBisieMOrO MUPay.



ObopynoBanue: (ororpaduu OXpaHsIeMbIX pacTeHUl M >KUBOTHBIX KpacHoi
kHuru Poccutickon ®@enepanun, KpacHON KHUTM peTHOHA.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 11O
BUOJIOTYU HA YPOBHE CPEJHEI'O OBIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YalOIIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUs: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPAMMBI IO OHOJIOTHH
BBIJICJICHBI CIEAYIONIME COCTABISIONINE: OCO3HAHUE OOYYAIOIIMMUCA POCCUICKON
IPaXKIAHCKON UJIEHTHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOONpEACNICHUI0, Haluuyue Mmomusayuu K OOyYEHUIO  OHOJIOTHH,
yeneHanpasienHoe pazeumue BHYTPEHHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUECKUX TPaAUIUNA Pa3BUTUS OHOJOTHYECKOIO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb 00YUYAIOIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJOTUYECKOTO 00pa30BaAHUS, HAIUYUE NPABOCOZHAHUS DKOIIOTUUECKOU KYJIbTYPHI,
cnocooHocmu cmagums eI U CTPOUTH )KU3HEHHBIC TJIAHBbI.

JInyHOCTHBIE PE3yJbTaThl OCBOEHUS MTPOTPAMMBI IO OUOJIOTUM JOCTUTAIOTCS B
CAMHCTBE Y4YEOHOW M BOCHUTATEIBHOW JESITEIBHOCTH B COOTBETCTBUU C
TPAOULUOHHBIMUA POCCUICKHUMU COLMOKYJIBTYPHBIMU, HCTOPUUYECKUMHU U TyXOBHO-
HPaBCTBEHHBIMHU II€HHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUJIaMU U HOpPMaMU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIeCCaM CaMOIIO3HAHUS, CAaMOBOCIUTAHUS U
CaMOpa3BUTHUsSA, PAa3BUTHUS BHYTPEHHEH TMO3MIMU JIMYHOCTH, MATPUOTU3MA U
YBaKEHUS K 3aKOHY W IMPaBOIOPSAIKY, YEJIOBEKY TPyJa U CTApIIEMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHUS K KYyJbTYPHOMY HACIEIUI0 U
TPaJULIMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir ®Denepaiuu, npupoae u
OKpYKaIoUIEN cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus»
JIOJDKHBI OTPakaTh TOTOBHOCTH M CIIOCOOHOCTH 00YYarOIIUXCsl pYKOBOJCTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3WIIUECH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUCHTAIlUM, TO3WTUBHBIX BHYTPEHHHUX  YOEKIECHHI, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIeCTBa, PACIIMPEHUE >KU3ZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTA B MPOILIECCE peaM3allii OCHOBHBIX HANpaBICHUMN
BOCIIUTATEBHOU IESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHcKoOro BOCIMTAHUS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOMN MO3UIIMKM 00YYaIOIIEeT0OCs KaKk aKTUBHOTO U
OTBETCTBEHHOTO YWICHA POCCUIMCKOI0 OOIIECTBA;

OCO3HAHHME CBOMX KOHCTUTYITMOHHBIX MPAB M 00sI3aHHOCTEH, yBaKEHUE 3aKOHA
Y TIPaBOIOPSIKA;



TOTOBHOCTB K COBMECTHOU TBOPUECKOM JIEATEIIbHOCTH MIPU CO3AaHNUU YUEOHBIX
MPOEKTOB, PEIICHUM Yy4eOHBIX M TO3HABATEJNBHBIX 3a/lad, BbBIIOJIHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNIATh COOCTBEHHYIO TMO3MIIMIO 1O OTHOLIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE yYUTHIBATH B CBOMX JEUCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LICHHOCTSIMU U
COIIMAJIbHBIM MTOJIOKEHHEM;

FOTOBHOCTh K COTPYAHUYECTBY B IIPOILIECCE COBMECTHOTO BBINOJHEHHS
y4eOHBbIX, TO3HABaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIbHOTO
OTHOILIEHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUM CIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TyMaHUTApHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOU UJEHTUYHOCTH, TAaTPUOTU3MA,
YBOXKEHHUS K CBOEMY HapoOy, YyBCTBA OTBETCTBEHHOCTH Tiepesl PonuHoi, roproctu
3a CBOM KpaH, CBOIO PonuHy, CBOM S3BIK M KYJIBTYpYy, NPOLUIOE M HACTOSIIEE
MHOT'OHAIIMOHAJIBHOrO Hapoaa Poccuy;

LIEHHOCTHOE OTHOILIEHHE K MIPUPOTHOMY HACJIEAHIO U MaMSITHUKAM HPUPOIBI,
JTOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuUTHE OWOJOTHMH, TMOHUMAHUS 3HA4YE€HHUs] OWOJOTUM B TO3HAHUM 3aKOHOB
MPUPOJIBI, B )KU3HU YEIOBEKA U COBPEMEHHOTO 00IIEeCTBa;

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

3) 1IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE IYXOBHBIX LIECHHOCTEHW POCCUMCKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPHUEHTHUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MMOCTPOCHUE YCTOMUHUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOLIECHUE K CBOUM POJUTENSAM, CO3/IAHUIO CEMbU Ha OCHOBE
OCO3HAHHOI'O TMPHUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaauuusiMu HapooB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ACTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIICHUI;

IMOHMUMAaHHUE YMOLMOHAIIBHOTO BO3JECUCTBHS KUBOU IPUPOBI U €€ LIEHHOCTH;



TOTOBHOCTh K CaMOBBIPaXEHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JIMUHOCTH;

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

MOHUMAaHUE U pean3alus 3J0pOBOTo U 0€30MacHOro 00pa3a KU3HH (370pOBOE
MUTaHue, COOTIOICHIE TUTUEHWYECKUX MMPABUIT U HOPM, COATaHCUPOBAHHBIN PEKUM
3aHSATHH W OTHObIXa, peryiaspHas (u3ndyeckas akTUBHOCTh), OEpPEKHOTO,
OTBETCTBEHHOTO M KOMIETEHTHOTO OTHOIIEHUSI K COOCTBEHHOMY (DU3NYECKOMY U
MICUXUYECKOMY 370POBBIO;

MOHMMAHUE LEHHOCTH MPAaBUJ HWHIMBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOr0 MOBEACHUS B CUTYAIUSX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUE TOCIEICTBUI U HEMPUATHUS BPEAHBIX MPUBBIUEK (YIOTpPEOICHUS
QJIKOTOJIs, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTh K TPY/AY, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPYAOJIIO0UE;

TOTOBHOCTh K AaKTUBHOW JESATEILHOCTH TEXHOJIOTMYECKOW M COLMAIBHOM
HaIpPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATh, TUIAHUPOBATh U CAMOCTOSITEIHHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

UHTEpEC K Pa3InyHbIM cepaMm NnpohecCHOHAIBHON ACSATEIBHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHBIC KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUN BCEU KU3HH;

7) 3K0JI0THYECKOT0 BOCITUTAHUS:

HKOJIOTHUYECKH 11€71€CO00Pa3HOE OTHOIICHHUE K MPUPOE KAaK UCTOYHUKY KU3HU
Ha 3emiie, OCHOBE €€ CYILIECTBOBAHUSI;

MOBBIIMICHUE YPOBHA OKOJOTHYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNKOB W OLEHKM UX BO3MOXHBIX [MOCIEACTBUM JId
OKPYKaIOUIEH CPEeIbl;

OCO3HaHUE TJI00AILHOTO XapaKTepa JKOJIOTHYECKUX MpoOJieM U MyTed uX
pelieHus;

CIIOCOOHOCTH UCIOJIB30BATh MPUOOPETAEMBbIE TTPU N3YUECHUU OMOJIOTHH 3HAHMS
W yMEHUS TpU  pPEHICHHH TpoOJieM, CBSI3aHHBIX C  PAIlMOHAIBHBIM
MPUPOJIONIOIB30BaHUEM  (COOJIOICHUE  MpaBWI  TOBEJICHHUS B TPHUPOJE,
HAMpaBJICHHBIX HA COXPAHECHWE PABHOBECHUSI B HKOCUCTEMaxX, OXpPaHY BHUJIOB,
AKOCHUCTEM, OrOchephl);

AKTUBHOE HEMPUATHUE IEUCTBUM, IPUHOCAIINX BPE OKPYKAIOLIEH MPUPOJTHON
cpele, YMEHHE MPOTHO3UPOBATH HEOJATONMPHUATHBIE YKOJOTHUUECKHUE MOCIEACTBUS
MPEANPUHUMAEMBIX IEMCTBUM U NIPENOTBPAILATh UX;



HaJIMYue Pa3BUTOr0 SKOJIOTUYECKOTO MBIIIJIEHUSI, IKOJOTUUECKON KYJIbTYPHI,
ombITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MIPAKTUKE, TOTOBHOCTH K YYACTHIO B IPAKTHUYECKOMN ESITENBHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JUajore
KYJbTYp, CHOCOOCTBYIOLIETO0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM W YMTATEIBCKOW KYJbTYpPbl KaK CPEACTBa
B3aMMO/ICHCTBUSI MEXKTY JIIOJbMH U MIO3HAHUS MUDA;

NMOHMMAaHUE cheruduKd OWOJIOTMM KaK HayKH, OCO3HAHHUS €€ poJid B
GbopMHpPOBAaHUN PAIMOHATIBLHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBiieHuss 00 OKpyKaloleM MHpPE KakK O €AMHCTBE MPHUPOJIbI, YeIOBEeKa U
oOl1lecTBa, B TO3HAHWU MPHUPOJHBIX 3aKOHOMEPHOCTEM W PEIICHUH MpoOieM
COXpaHEHHUS IPUPOIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU JJIsI COBPEMEHHOMN ITMBUIIM3AIINU:
oOecrieyeHuss HOBOI'O YPOBHS PAa3BUTHSA MEAUIIMHBI, CO3/aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelIaTh  PECypCHbIe  MPOOJIEMBI  Pa3BUTHS
YEeJI0BEYECTBA, MOMCKA MyTEHl BhIXOJIa U3 TII00ATBHBIX IKOJOTHUECKUX MPOOIeM U
obecrieueHusi mepexoja K  yCTOMUMBOMY  Pa3BUTUIO,  PalMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIIIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAYYHOH T'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM IPaMOTHOCTH OOydaromuxcs, (popmMupyemoin
IPU U3y4YEeHUU OMOJIOTHH;

MOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHMS, UCTOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH WCIOJL30BaTh MOJIydaeMble 3HaHMS [JI1 aHajdu3a U
OOBSICHEHUS SIBJICHUIN OKPYXKAIOIIETO MUPa U MPOUCXOJAIIMX B HEM H3MEHEHUH,
yMEHHE JefaTh OOOCHOBaHHBIE 3aKJIIOYEHUST HAa OCHOBE HAay4yHbIX (PaKToB U
MMEIOIIMXCS JAHHBIX C LEJIbIO MOTYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HKCIOJIb30BaTh OMOJOTUYECKUE 3HAHWS IS
peleHus Tpo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUsX;

OCO3HAHUE IIEHHOCTH HAYYHOW ESATEIbHOCTH, TOTOBHOCTh OCYIIECTBISTH
MPOEKTHYIO M UCCIIEA0BATENBCKYIO AESITEIbHOCTh NHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUI0 U
caM000pa30BaHUI0, K AKTUBHOMY IMOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTUU B
COOTBETCTBHHM C KM3HEHHBIMH MOTPEOHOCTSIMH.



METANIPEIMETHBIE PE3YJIBTATBI

MeTtanpeIMEeTHBIE pe3yIbTaThl OCBOCHHS y4eOHOTO MpeameTa «bromorus
BKJIFOYAIOT: 3HAYUMbIC IS (OPMHPOBAHHUS MHPOBO33PEHUS OOYYaROIIMXCS
MEXTUCITUIUTMHAPHBIC (MEXKIIPEAMETHBIC) OOIICHAYYHBIC MOHATHS, OTPaXKaroIue
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHENU(PUKY METOIOB TO3HAHUSA,
WCITOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHs, SBJIICHHE, TPOIIECC,
CHUCTEMa, Hay4YHBIH (haKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
WCCIICI0BaHKE, HAOIIOICHNE, H3MEPEHHUE, DKCIICPUMEHT M APYTHE); YHUBEPCATbHBIC
ydeOHbIe JeHCTBUS (MO3HABaTEIbHBIC, KOMMYHHKATHUBHBIC, PETYJSITUBHBIC),
obecneunBaomue GopMrupoBaHrue (GyHKIIMOHATHFHOW IPaMOTHOCTH M COIHAIbHOM
KOMITETCHIIUM ~ OOYYaOIIMXCSA;, CHOCOOHOCTh OOYYArOIIMXCSI  WCIOJIb30BATh
OCBOCHHBIE MEXIUCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKHUE 3HAHKUSA U YHUBEPCAIbHBIC
y4eOHbIC ICHCTBUS B MO3HABATEIFHON M COLIMATIBHOM MPAKTHKE.

B pesynbrare uzydeHus OMOJI0THH Ha YPOBHE CPEAHETO 00111ero 00pa3oBaHus
y oOyuaromierocsi OyayT chOpMUPOBaHbI IMO3HABATENIbLHBIE YHUBEPCAJIbHbBIC
y4ueOHbIC JEHCTBHUS, KOMMYHUKATHBHBIC YyHHUBEpCaJIbHbIC Yy4ueOHBIC JIEHCTBUS,
peryJISTUBHBIC YHUBEPCAIbHBIC YUCOHBIC ICUCTBUS, COBMECTHAS JICITCIHHOCTD.

MeranpenMeTHble pe3yJbTaThl OCBOCHHS IIPOTPaMMBbl CpEIHEro OOIIero
00pa30BaHus JOJKHBI OTPaXKaTh:

OBaagenne YHHUBepPCAJIbHbIMH yueOHBIMU NMO3HABATEIbLHBIMH
AEHUCTBUSIMM

1) 0a3o0BbIe JIOTHYeCKHe AeliCTBUSA:

CaMOCTOATENLHO  (opMyIHpOBaTH W aKTyaJIM3UpOBaTh  MpoOJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITIOJIB30BaTh TNMPU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITUICHHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KJIacCU(pUKAIIUHU, O00OIICHUS ), PACKPBIBATH CMBICTT
OMOJIOTMYCCKUX TOHATHH (BBIICIATh UX XapaKTEePHbIC NMPH3HAKH, YCTAHABIMBATH
CBSI3H C IPYTUMH TTOHATHSIMH );

OTIpENCIATh 1ETU JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JTIOCTHKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C ITOCTABIICHHBIMH IIEIISMU;

HCIIOJIb30BaTh OMOJIOTUYCCKHIE MOHATHUS JIsl 0ObSICHEHUS (PAKTOB M SBJIICHUI
KUBOM MPUPOIBI;

CTPOUTH JIOTHUECKHE pPaCCYXIACHUS (MHIYKTUBHBIC, IEAyKTUBHBIC, IIO
aHAJIOTUH), BBIABJIATh 3aKOHOMEPHOCTH W TIPOTHBOPEYMSI B PacCMAaTPHUBACMBIX
SIBIICHUSX, (DOPMYITHPOBATH BHIBOBI M 3aKITFOUCHHS,

MPUMEHSTH CXEMHO-MO/ICIIbHBIE CPEACTBA JISI TPEACTABICHHS CYIIIECTBEHHBIX
CBA3€Hi W OTHONIEHWH B W3ydaeMbIX OHOJIOTMYECKHMX OOBEKTaX, a TaKKe
MPOTUBOPEYHMI Pa3HOTO pOja, BBIABICHHBIX B PA3JIMYHBIX WH()OPMAIMOHHBIX
MCTOYHHUKAX;



pa3pabatrbhiBaTh IJIAH PEIICHUS MPOOJIEMBbI ¢ Y4ETOM aHAIM3a UMEIOUIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIBHOCTh, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
LIEJISIM, OLICHUBATh PUCKH TOCIEACTBUM ACATEIBHOCTH;

KOOPAMHHUPOBATH U BBIMOIHATH paOb0OTY B YCIOBUAX PEAILHOTO, BUPTYaIbHOTO
¥ KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 0a30BBI€E HCCJIEA0BATEIbCKHE AeliCTBHSA:

BJIa/I€Th HaBbIKAMU Y4€OHO-UCCIIEI0BATENBCKON U MPOEKTHON JIEATENBHOCTH,
HaBbIKAMHU  paspelieHuss MpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATENbHOMY ITOMCKY METOJ0B PELICHUS TPAKTUYECKUX 3a]1a4, IPUMEHEHHUIO
pPa3IUYHBIX METOJIOB TO3HAHUS;

UCIIOJIB30BaTh pPa3JIMYHbIE BUIBl JACSITEIBHOCTH 10 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpEeTalUU, MPeoOpPa3OBaHUI0O M TMPUMEHEHUI0 B YYE€OHBIX
CUTYallUsIX, B TOM YHCIIE IPU CO3/IaHUH YYEOHBIX U COLMAIBHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBIA TUI MBIIIJIEHUS, BIAJAETh HAYYHON TEPMHUHOJIOTHUEH,
KJIFOUEBBIMU MOHATUSIMU U METO/IAMH;

CTaBUTb M (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
JEATEIbHOCTH U KU3HEHHBIX CUTYaLHsIX;

BBISIBJIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUNOTE3Y €€ PEIICHUs, HAXOAUTh apTyMEHTHI U1l J0Ka3aTeIbCTBA CBOUX
YTBEPKJICHHM, 3a/1aBaTh IApaMETPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE PELICHHsS 3aJa4d  pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JIaBaTh OLIEHKY HOBBIM CUTYallUsSIM, OLIEHUBATH PUOOPETEHHBIH OIBIT;

OCYILIECTBIISATh LEJICHAIIPABICHHBIM MOUCK TEpeHoca CPEeICTB U CIOCOOOB
JEHCTBUS B MPO(PECCUOHANBHYIO CPELLY;

YMETh NEPEHOCHUTHh 3HAHUS B IO3HABATENbHYIO M MPAKTHYECKYHO OOJacTH
KU3HEIEATEeIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE WJEH, MpeyiaraTb OPUTMHAJIBHBIE MOAXOJbl U pPELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ unpopmaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(pOpMAIMK (TEKCTE y4eOHOro
nocoOusi, HAy4YHO-IIOMYJISIPHOM JUTepaTrype, OHOJOTHYECKUX CIIOBapsiAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHAIM3UPOBAThH
UHGOPMAIIMIO Pa3IMYHBIX BUJOB U (POPM IpeCTaBICHUS, KPUTUUECKU OLEHUBATh
e€ I0CTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;



bopMyIUPOBATh 3aMPOCHl U MPUMEHATHh PA3JIMYHBIC METOJBI MPU TIOUCKE H
otbope Omosornyeckoil mHGOpMaIMU, HEOOXOTUMOU I BBIMOTHEHUS y4EOHBIX
3aj1ay;

npuoOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCITOJIb30BAHUS PA3JIMYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAlbHYI0  (GOpMYy  TpEACTABICHUS
ounosiornyeckor nHGopManuu (CxeMbl, rpadUKu, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U
Apyroe);

UCIIOJIb30BaTh HAYYHBIA #A3BIK B KayecTBE CpeAcTBa Npu paboTe C
Ononornyeckor HWHPOpMANMEH: TPUMEHATh XHUMHYECKue, (Qusnueckue u
MaTE€MaTUYeCKHE 3HAaKU W CUMBOJBI, (HOpMYJbl, abOpeBUaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HarJIsAHOCTH;

BJIQJICTh ~ HAaBbIKAMU  pAClO3HABAaHUS W 3alUTBl  WHOOpPMAaINH,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OBJafieHne yHUBEPCAJIbLHBIMU KOMMYHHMKATHBHBIMM J1€/iCTBUSIMU:

1) o0menmne:

OCYIIECTBJISATH KOMMYHHUKAIIMK BO BceX cepax KU3HU, aKTUBHO y4aCTBOBATh
B JMAJIOT€ WM TUCKYCCHUU N0 CYIIECTBY OOCYXIaeMol TeMbl (yMEHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATH CYKJICHHUS OTHOCUTEIBHO BBIMIOJHEHUS MpeajiaraeMoin
3a/1a4d, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3UIUN APYrUX YYaCTHHUKOB
JIAAJIoTa UK IUCKYCCUU);

pacno3HaBaTh HeBepOalbHBIE CpeAcTBa OOIEHWS, I[MOHMMATh 3HAYCHUE
COIIMATILHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUS KOH(MIMKTHBIX CHUTYaIluH,
YMETbh CMSATYaTh KOH(PJIUKTHI U BECTU NEPETOBOPHI;

BIAJCTh PA3IUYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBUSI, TTOHUMATh
HaMEpEHUSs JIPYTUX JIOJEH, MPOSBIATh YBAKUTEIHLHOE OTHOIIIEHUE K COOCCETHUKY
U B KOPPEKTHOU Gopme (hopMyIupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOKO TOYKY 3pPEHHUSI C HMCIOJb30BaHUEM
SI3LIKOBBIX CPEJICTB.

2) coBMecTHas J1esITeJIbHOCTh:

MOHMMATh W KCHOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYAIbHOU
paboThI MPU PEIICHUN OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MIPUMEHEHUS TPYIINOBBIX (DOPM B3aUMOJICHCTBUS TIPU PEIICHUN yueOHOU 3a/1a4H;

BBIOMpPATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBHH C yd4&€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXKJI0r0 UJIeHA KOJIJIEKTUBA;

NPUHUMATh 1€JM  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJAWMHUPOBATH JIEUCTBUA IO €€ IOCTHKEHUIO: COCTABIATH IUIAH JEHCTBUM,



pacnpeneniaTb poid ¢ Y4ETOM MHEHHMHM YYaCTHHUKOB, OOCYXKIaThb pPE3yJbTaTbhl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXI0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

Ipe/iaraTb HOBBIE MPOEKTHI, OLECHHMBAaTh HUIEU C TMO3ULUUA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYUIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJiaeHne YHUBEPCATbHBIMH PeryJSTUBHBIMHU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIIONBb30BaTh OHMOJOTHYECKHE 3HAHUS U BBIABICHUS MPOOJIEM H HX
pelIeHUs B )KU3HEHHBIX U YUEOHBIX CUTYaIUSIX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMUECKHX 3HAHUU II€JIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JAECHCTBHSX M MOCTYIKAaX MO OTHOLICHHWIO K JKHUBOHM MPHUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbI0 OKPYKAIOIIUX;

CaMOCTOATENIbHO OCYIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIIATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIEC 3aJlaul B 00pa30BaTEIbHON
JEATEIIbBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOSATENILHO COCTABJIATH IIJIaH PEIICHUS TPOOJIEMBI C YUETOM UMEIOITUXCSI
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUN;

JlaBaTh OLICHKY HOBBIM CHUTYaIIHIM;

pacuIMpsITh paMKH y4€OHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

JienaTh OCO3HAHHBIN BEIOOD, apryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTH 32
pelIeHHE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

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

2) CaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTHUBBI B JICSATEIHLHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMbIX JEUCTBUM M MBICIUTENBHBIX TMPOLECCOB, HX pE3yJbTaTOB U
OCHOBAHMM, MCIOJB30BaTh MPUEMBI pe@IIeKCUU ISl OLEHKU CHUTyalllH, BHIOOpA
BEPHOTO PEILICHUS;

YMETh OILICHUBATh PUCKHM U CBOEBPEMEHHO NPUHUMATh PEIICHUS MO MX
CHUKEHHIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTUX NPU aHaJIu3€ pe3yJbTaToB
NEesATEIbHOCTH;



3) npuHATHE ce0sA U APYTHUX:
NPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,
OPUHUMATh MOTHBBI W apryMEHThl APYIMX IpPU AaHAIW3E pe3yIbTaTOB
NESITEIIbHOCTH;
IpU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLIMOKY;
pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C TIO3HUIMH JPYTOTro YeIOBeKa.
INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pE3yNbTaThl OCBOCHMS COJEP)KAaHUS Y4YEOHOro MpeameTa
«buonorus» Ha yrayOJAEHHOM ypOBHE OpPUEHTHPOBAaHBI Ha obOecreueHue
npodmibHOrO  OOydeHmst  oOydaromuxcst  Owonmornd. OHH — BKIIIOYAOT:
cneruuyecKkue s OMOJIOTHH HAYyYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 110
OCBOCHMIO, UHTEPIPETAIIMN U TPEOOPaA30BAHUIO 3HAHUM, BUJBI JEATEILHOCTH IO
MOJIYYCHHUIO HOBBIX 3HAHUW U MX NMPUMEHEHHUIO B PA3JIMYHBIX YUYE€OHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyanusax. [IpenMeTHbie pe3ynbTaThl MPEACTABICHBI 1O
roJiaM U3y4YeHUs.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS ydueOHOro mpeamera «buonorus» B 10
KJlacce NOJDKHBI OTPAXKATh:

cOPMHUPOBAHHOCTh 3HAHUW O MECT€ W POJM OHOJIOTHM B CHCTEME
€CTECTBEHHBIX HAayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOM KapTUHBI MHUpa, B
NO3HAHWW  3aKOHOB TOPHUPOABI U  pEUIeHMH TOpoOJieM  palMOHAJIBHOIO
MPUPOOTIOIH30BaHUS, O BKJIAJIE POCCUMCKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OMOJIOTHH;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIaraloIire ONOJIOTUYECKUE TEPMUHBI W TOHATHS (KU3Hb, KIIETKa,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOPETyJSIUs, CaMOBOCIIPOU3BEIECHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT W Pa3BUTHE), OMOJIOTHYECKHE TEOPUHU
(xnetounast Teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, XxpoMmocoMHas Teopus
HacnenctBeHHocTH T. Moprana), yuenuss (H. W. BaBumoBa — o meHTpax
MHOT000pa3us U MPOUCXOXKACHUS KyJIbTYPHBIX PACTEHHI), 3aKOHBI (€IMHOOOpa3us
MIOTOMKOB TE€PBOr0 IOKOJIEHUS, PACUICIUIEHUS, YUCTOThl T'aMET, HE3aBUCUMOIO
HacienoBanuss [. MeHgensa, TrOMOJIOrMYECKUX PSAOB B HACJIEICTBEHHOU
n3menunBoctu H. . BaBuiioBa), npuHIMIBI (KOMILIEMEHTAPHOCTH );

BJIaJICHUE OCHOBHBIMH METOJIaMH HAy4YHOTO TO3HAHMS, HCIOJIb3YEeMbIX B
OMOJIOTMYECKUX HCCIEJOBAHUSX IKUBBIX OOBEKTOB (OMHUCAaHUE, HW3MEpPEHUE,
HaOJIOICHHUE, DKCTICPUMEHT);

YMEHHUE BBIICIATH CYIIECTBEHHbBIE TPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
HYKApUOT, OJIHOKJIIETOYHBIX M MHOTOKJIETOYHBIX OPTraHU3MOB, B TOM YHCIIC
OakTepuii, rpuOOB, paCTEHUHN, ’KUBOTHBIX U YEJIOBEKA, CTPOEHHUS OPTaHOB U CUCTEM
OpraHOB pACTEHUM, >KUBOTHBIX, YEJIOBEKa, IPOILIECCOB >KU3HEAESITEIbHOCTH,



IPOTEKAIOIIMX B OPraHU3Max PacTeHUM, KUBOTHBIX U YEJIOBEKA, OMOJIOTMYECKUX
IPOIIECCOB: 0OMEHA BeHIeCTB (MeTab0IM3M), MPEBPAILLCHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepOTPOPHOro TUIIOB MUTAHUS, (OTOCHHTE3a U XEMOCHHTE3A,
MHUTO3a, M€W03a, raMeTOTreHe3a, IMOPUOTeHe3a, MOCTIMOPHOHAIBHOTO pPa3BUTHS,
Pa3MHOXKEHHUS,  WHIAUBUIYAIIbHOTO  pa3BUTHs ~ OpraHu3Ma  (OHTOTEHE3a),
B3aMMOJIEUCTBHS T€HOB, T€TEPO3UCA, UCKYCCTBEHHOIO 0TOOPA;

YMEHUE YCTAaHABIMBATH B3aHUMOCBS3H MEXKJIYy OpPraHOMJAMH KIETKH U HX
GyHKUUSIMHE, CTPOCHHEM KJIETOK pa3HBIX TKaHEWM M UX (QYHKUUSIMH, MEXKITY
opraHamMud M CHCTEMaMd OpraHOB Yy pacTeHUH, >KMBOTHBIX MU 4YEJIOBEKa U MX
GyHKUMSIMHE, MEXKIYy CHUCTEMaMH OpPraHOB M WX (PYHKIUSMHU, MEXKIY 3Taramu
oOMeHa BEIIEeCTB, 3TallaMU KJIETOYHOTO IMKJIA U )KU3HEHHBIX I[IUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHS, T€HOTHIOM U (EHOTHIIOM, (DEHOTUIIOM H
dbakTopamu cpelibl OOUTaHUS;

YMEHHE BBISABIATH OTIMUYMUTEIbHBIE TMPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIE
pacTeHu, )KUBOTHBIX U YEJIOBEKA;

YMEHUE UCIO0JIb30BaTh COOTBETCTBYIOIIME apPryMEHTHI, OHUOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMaTUYECKUX TPy,

YMEHHE peniaTb OMOJIOTUYECKUE 33Ja4l, BBISBISATH IPUUMHHO-CIIEICTBEHHBIE
CBS3U MEXJIY UCCIEAYEMBIMU OMOJOTUYECKUMH MPOLECCAMU U SIBIICHUSMH, J1€J1aTh
BBIBO/IbI M IPOTHO3bI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHHE BBINOJHATH J1a0OpAaTOPHBIE M NPAKTHUECKHE padOThl, COOIIOAATH
npaBuiia npu paboTe ¢ ydeOHbIM 1 J1a00paTOPHBIM 000PYI0BAHHUEM;

YMEHHE BBIIBUraTh TUIOTE3bl, MPOBEPATh MX SKCIEPUMEHTAIBHBIMU
cpenctBamu, GOpMyIUpYs LeJlb MCCIEIOBAaHUS, aHATU3UPOBATH IOJTYUYEHHBIE
pE3yNbTATHI U I€NIaTh BHIBOJbL;

YMEHUE Y4YacTBOBaTh B y4e€OHO-UCCIIEIOBATEILCKONW paboTe Mo OHOJIOTHH,
9KOJIOTUM U MEJUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJIbHBIX HAay4YHBIX OOILIECTB, U
nyOJMYHO  TOPEACTaBIATH  MOJIYYEHHbIE  pE3yJbTaTbl HAa  YYEHUYECKHX
KOH(epeHUusX;

YMEHUE OLIEHUBATh 3TUYECKHE aCIEKTbl COBPEMEHHBIX MCCIIEJOBAaHUN B
o0acTv GMOJIOTUU U MEAUIMHBI (KJIOHUPOBAHUE, NCKYCCTBEHHOE OIIO0TBOPEHUE,
HaIIpaBJIEHHOE U3MEHEHNE T€HOMA U CO3[JaHUE TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYIIECTBIIATh OCO3HAHHBIA BBIOOp Oyayuied MpodeccuoHalIbHON
JEATEeIIbBHOCTH B 00JIaCTH OHMOJIOTHH, MEIUIMHBI, OMOTEXHOJOTHH, BETEPHUHAPHUH,
CEJIbCKOIO XO34KCTBa, MUILIEBON MPOMBIIIIEHHOCTH, YIIIyOJIaTh MO3HABATENIbHBIH
WHTEPEC, HANPaBJICHHBIM HA OCO3HAHHBINA BHIOOP COOTBETCTBYIOIIEH npodeccuu u
OpOoAODKeHHE OHOJIOTMYECKOTO 00pa3oBaHUsl B OpraHU3alUsaX CpPEIHEro
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHUsI.



[IpenmeTHBIE pe3yNbTaThl OCBOCHUS ydeOHOTO Tpeamera «buonorus» B 11
Kjlacce JOJKHBI OTPaXKaTh:

cOPMHPOBAHHOCTh, 3HAHUA O MECT€ W POJM OWOJOTHH B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTHHBI MHpaA, B TO3HAHMM 3aKOHOB IMPUPOABI M PEIICHHH SKOJOTHYECKHX
mpoOJeM dYeloBeuecTBa, a TakKe B PENICHWH BOIPOCOB PAIMOHATHLHOTO
MIPUPOIOIIOIH30BaHUS, U B (DOPMUPOBAHUH IIECHHOCTHOTO OTHOIICHUS K MPUPOJIE,
OOIIIECTBY, YEIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTUY;

YMEHUE BJIAJIETh CUCTEMOM OMOJIOTMYECKHX 3HAHUW, KOTOpas BKIIOYAET
ONpEeNeNICHHs] M TOHUMAHHUE CYLIHOCTA OCHOBOIIOJATalolUX ONOJIOTMYECKUX
TEPMUHOB M MOHATHM (BHJ, 3KOCHCTEMa, Ouocdepa), OMOIOTMUYECKHUE TEOPUU
(aBomronionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs SBOJIOIMH), YUCHHUS
(A. H. CesepiioBa — 0 nyTsiX W HampaBieHusx sBomtonuu, B.W. BepHaackoro — o
ounocepe), 3akoHbl (reHetuueckoro paBHoBecust [[x. Xapau u B. BaiinOepra,
3apojsiieBoro cxonacrea K. M. bapa), mpaBuna (mMunumyma 1O. Jlubuxa,
AKOJIOTMYECKON THUpaMuibl IHEpPTruM), rumnotres3bl (rumoreza «vupa PHK» V.
['un6epra);

YMEHHE  BJIQJAETh  OCHOBHBIMH  METOJaMM  HAy4YHOrO  IO3HAHMS,
UCIIOJIb3YEMbIMHU B OMOJIOTHYECKUX MCCIIEIOBAHUSAX KUBBIX 00OBEKTOB U SKOCUCTEM
(omucanue, u3MepeHue, HaOMIOJIEHUE, SKCIEPUMEHT), CIOCOOaMU BBISBIICHUS U
OLICHKH aHTPOIIOTE€HHBIX U3MEHEHUH B IPUPO/IE;

YMEHUE BBIJEIATh CYIIECTBEHHBIE TPHU3HAKH: BHJIOB, OHOTEOIEHO30B,
DKOCHCTEM M Oumocdepbl, CTaOUIU3UPYIOMIETO, JBHXKYIIETO M Pa3phIBAIOIIETO
€CTEeCTBEHHOTO 0TOOPa, AJJIONATPUUECKOTO U CUMIIATPUYECKOTO BUA000pa30BaHMs,
BIIMSHUSL ~ JBMXKYIIMX  CHJ  DBOJIIOIMM  HAa  TEHO(POHA  MOMYJISIIUH,
MPUCTIOCOOJICHHOCTH OPTraHU3MOB K cpejie OOWTaHMs, YepeOBaHUSl HAIIpaBICHUMN
ABOJIIOLIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHHUE YCTaHABJIMBATh B3aMMOCBS3M MEXAY MpOLeCCaMU SBOJIOINH,
JBIDKYIIMMHA CUJIAMH aHTPOIMOreHe3a, KOMIIOHEHTaMHU Pa3IMYHbIX SKOCUCTEM U
MPUCIIOCOOJICHUSIMUA K HUM OPTaHU3MOB;

YMEHHUE  BBISIBISATH  OTJIMYUTENbHBIE  TMPU3HAKK  JKUBBIX  CHUCTEM,
MIPUCITOCOOJICHHOCTh BHUJIOB K Cpelie OOMTaHUs, aOMOTHYECKUX W OMOTHYCCKHX
KOMIIOHEHTOB  DKOCHUCTEM, B3aMMOCBSI3€M  OpPraHM3MOB B  COOOIIECTBaX,
AHTPONOTEHHBIX U3BMEHEHUM B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIONINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JUIsl I0KA3aTeJIbCTBA POJCTBA OPTaHMU3MOB PA3HBIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBS3U OPTaHU3MOB U CPeJIbl OOUTAHUS, €AMHCTBA



YeJIOBEYECKUX pac, HEOOXOIMMOCTH COXPaHEHUsT MHOroodOpasus BHAOB U
HKOCHCTEM KaK YCJIOBUS COCYIIECTBOBAHUS MPUPOJIBI M YEIOBEUYECTBA,

YMEHHE peniaTb OMOJIOTUYECKUE 33a/Ja4H, BBISBISATH IPUUUHHO-CIICICTBEHHBIC
CBSI3M MEXIY UCCIIeTyeMbIMU OMOJIOTHYECKUMH TIPOIECCAMH | SBIICHUSMU, IeTIaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH ITOJIYYCHHBIX PEe3yJIbTaTOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M NpPaKTUYECKHUE padOThl, COOIMHOIATH
npaBuiia Ipu padoTe ¢ y4eOHBIM U TAO0OPaTOPHBIM 000pYA0BaHUEM;

YMEHHE BBIJBUTaTh THIIOTE3bl, TMPOBEPATh WX OAKCICPUMEHTAIHHBIMU
cpenacTBamMu, (GOpMyIUpPYs 1eJdb HCCICIOBAHUS, AaHAJIU3UPOBATH IOJYYCHHBIC
PE3YNIbTaThI U JCNaTh BBIBOJIBL;

YMEHHE y4acTBOBaTh B y4eOHO-HMCCIENOBATENbCKOW paboTe Mo OHOJIOTHH,
OKOJIOTUM U MEIUIIMHE, MPOBOJMMON Ha 0a3e IIKONBbHBIX HAYYHBIX OOINECTB, U
nyOJIMYHO  TOPEIACTaBIATh  MOJYYEHHBIE  pEe3ysbTaThl Ha  YYEHHMYECKHX
KOH(DepeHIusX;

YMEHHE OIICHWBATh TUTIOTE3bl U TEOPHH O MPOUCXOXKICHUH KU3HU, YEIOBEKa
¥ YEJOBEUECKUX pac, O MPUYMHAX, MOCIEACTBUSIX M CIOCo0ax MpeaoTBpAICHUsS
r00albHBIX U3MEHEHUH B Ouocdepe;

YMEHHE OCYILECTBISATh OCO3HAaHHBIM BBIOOp Oyayliell mpodeccuoHambHOU
JESTEIbHOCTH B 001aCTH OMOJIOTUH, KOJIOTUH, IPUPOOIIOIb30BAHNS, METUIMHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUHU, CEIBCKOTO XO3AWCTBA, IMHIIEBOM
MPOMBINIJICHHOCTH, YIJIyOJIsATh TO3HABAaTEIbHBIA MHTEPEC, HAMpaBICHHBIA Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTBYIOIIEW  Mpodeccuu U MPOJOJIKEHHUE
OMOJOTUYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATBHOTO U
BBICIIIETO0 00Opa30BaHUSI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
N KonuyecTBo yacos JNeKTpOHHBIE
11/_11 HaumeHoBaHue pa3iejioB M TeM POrPaMMBbI Beero KoHnTpoabn Ipakruyeckn  (uupposbie)
bie padoThI e padoTnl o0pasoBarejbHbIE
pecypchl
1 buonorus kak Hayka
2 JKuBble cucTeMbl U X U3yUYEHUE 2
3 buonorus knerku 2 0.5
4 XuMuYecKasi OpraHu3aus KIeTKU 10 1
5 Crpoenne U QyHKIIUH KICTKH 8 2
6 OOMeH BellecTB U NpeBpallleHHe YSHEPTUH B KJIETKE 9
7 HacneacrBennas nundopmanius u peanusanus e€ B KIETKE 9 0.5
8 JKW3HEHHBIN UK KIETKU 6 1
9 Crtpoenue u GyHKIIUUA OPTaHU3MOB 17 1.5
10 Pa3sMHOX€EHHME U pa3BUTHE OPraHU3MOB 8 1.5
1 I'enernka — Hayka 0 HacJI€ICTBEHHOCTH U U3MEHYMBOCTU ) 0.5
OpPraHHU3MOB
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6 1
14 I'eneruka yenoBeka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 buorexHonorus u cuHTeTHYECKask OMOJIOTUS 4
17 PesepBHOE Bpems 1
OBULIEE KOJIMYECTBO YACOB I10 [TPOI' PAMME 102 0 13




11 KJIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudgposbie)
Ne i/m Konrpoabnbsie IIpakruuyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
| 3apokeHUE U Pa3BUTHE 3BOJIOLMOHHBIX 4
MPEJICTABICHUIA B OMOJIOTHI
Mukpo3BOIIOLHUS U €€ PE3YNIbTAThI 14 2
Makpo3Bostonus ¥ €€ pe3yabTaThl 6
[IpoucxoxaeHue u pa3BUTUE )KU3HU Ha
4 p A p 15 1.5
3emie
5 IIpoucxoxaeHNE YeI0BEKA — aHTPOIIOTEHES 10 1
DKOJI0oTusl — HayKa O B3aUMOOTHOILIEHUSX
6 OpraHU3MOB M HaJJOPIaHU3MEHHBIX CUCTEM 3 0.5
C OKpYKarollei cpeaoi
7 OpraHu3mesl 1 cpesja 0OuTaHUs 1.5
OKoJ0rus BUJ0B U MOIYJISILUN 0.5
DKoJorust cood1EecTB. DKOJIOTHYECKUE
9 12 0.5
CUCTEMBI
10 Buocdepa — rinobanbHast skocucTemMa 6
11 YenoBek u OKpyxaromias cpeaa 6
12 PesepBHOE Bpems
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5




ITOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

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

KoauuecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

Jara

IIpakTuyeckue
H3yUYeHHs

padoThI

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchl

JKuBrle cUCTEMBI U UX CBOMCTBA

YPOBHeBaﬂ OpraHu3anusa )KUBbBIX CUCTEM

Wcropust OTKPBITUS U U3YUEHUSI KIIETKH.
Knerounas teopus

Metoasl MOJNIEKYJIAPHON U KIETOYHON
6uonoruu. [IpakTnueckas padora
«3yueHne MeToA0B KIIETOYHON
Ouosnoruu (xpomarorpadus,
anexTpodopes, muddepeHnraibHoe
uentpudyruposanue, [1L[P)»

0.5

XUMHYECKUH COCTaB KJIIETKU

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

OpFaHH'-IeCKI/Ie BCIIIECTBA KJICTKU —
oenku. JlaboparopHas pabota
«O0bHapyxeHue 6EIKOB C ITOMOIIIBIO
KaueCTBEHHBIX PEaKIIUi»

0.5

CgoiicTBa, k1accuukaius u GyHKIUHA
0enKoB




10

11

Oprannyeckue BenecTBa KICTKH —
YTJIEBOIbI

Oprannydeckue BeniecTBa KICTKH —
JIATIU B

12

Hyxkneunossie kucnorsl. JIHK u PHK.
JlaboparopHas pabota «lccrnenoBanue
HYKJICMHOBBIX KHCJIOT, BBIJICJICHHBIX U3
KJIETOK Pa3JIMYHbIX OPraHU3MOBY

0.5

13

14

15

Crpoenne u pynkuuu ATO. [pyrue
Hykneosuarpupocdarsr (HTD)
CexBenuponanue JIHK. Metoapl
T€HOMHUKH, TPAHCKPUTITOMHUKH,
MPOTEOMUKH

Metoabl CTpYKTypHOU OHOJIOTHH

16

17

Tunel knetok. [Ipokapuorndeckas kierka
CtpoeHne 2yKapuOoTUUYECKOM KIIETKH.
[TpakTtuyeckas pabora «M3yuenue
CBOWCTB KJIETOUHOW MEMOpaHbI»

0.5

18

[ToBepxXHOCTHBIN amnmapar KJIeTKH

19

20

OnHoMeMOpaHHbIE OPraHOUBI KIETKH.
[TpakTrueckas padota «3yuenue
JABVIKCHUSA OUTOINIA3MbI B paACTUTCIIBHBIX
KJIETKaX»

[TosryaBTOHOMHBIE OPTraHOUABI KJIETKU:
MHUTOXOH/IPHH, TIacTU IbL. JITabopaTopHas
pabota «lVccnenoBanue miazMonnsa u
JIeTIa3MOJIN3a B PACTUTENIBHBIX KJIETKAX)»

0.5

0.5

21

HememOpanHbIe OpraHOU/IbI KIETKH




22

23

CrpoeHre U GyHKIUH sIpa
CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK
aykapuort. JlabopaTopHas pabora
«M3y4eHune cTpoeHuHsI KIICTOK Pa3InIHbBIX
OpPTraHUu3MOB»

0.5

24

25

26

ACCUMUIISITIVS ¥ TUCCUMIISALINS — JIBE
CTOPOHBI MeTaboan3Ma. THurbsr oOMeHa
BemecTB. JlabopaTopHas pabora
«M3yveHune KaTaTuTHYECKOW aKTHBHOCTH
(depMeHTOB (Ha IpUMepe aMHIa3bl WK
KaTaasbl)»

DepMEHTaTUBHBIN XapaKTep peaKkui
KJIETO4YHOro MeTabonu3Mma. JlabopatopHas
pabota «M3ydyenue GpepMeHTaTUBHOTO
pacIICIUIEHHs IIEPOKCHIa BOAOPOAA B
PACTUTENBHBIX U KUBOTHBIX KIIETKAX»

benku-akTuBaTOphl U OEIKU-UHTUOUTOPHI

0.5

27
28

ABTOTpOGHBIN TUIT OOMEHa BEIECTB

dorocunTes

29

30

31

XemocuHtes. Jlaboparopnas pabota
«CpaBHeH#He TporieccoB POTOCHHTE3A U
XEMOCHHTE32a)

AHa’poOHBIEe OpraHu3MbL. Bus
opoxenus. JlabopatopHas pabora
«CpaBHEHHE TTPOIIECCOB OPOKEHHS 1
JBIXaHUS

AdpoOHBIE OPraHU3MBbL. JTarbl
HHEPreTHYECKOro oOMeHa

0.5




DHeprus MeMOpPaHHOTO rpaiueHTa

32 npoTtoHoB. Cunte3 AT®: pabora
npoToHHON AT®-cuHTAa3bI
33 Peakuyu MaTpuyHOTrO CUHTE3a
34 TpaHCKpunus — MaTpUYHBIA CHHTE3
PHK
35 Tpancnsuus u e€ sTarnbl
36 Konnposanne amuHokucior. Poib
pubocoM B OMOCHHTE3E OeKa
37 Opranu3zaiys reHoMa y npokapuor u
9YKapuoT
18 MonekymnsipHble MEXaHU3Mbl SKCIPECCUU
TEHOB Y dYKapHOT
Bupycsl — BHekJIeTOUHBIE (OPMBI KU3HU
39 U obnuratHele napasutsl. [IpakTnyeckas 0.5
pabota «Co3aHnue MOJIeNId BUPYyca»
40 BupycHsble 3a001eBaHus YeI0BEKa,
JKUBOTHBIX, PACTEHUHN
A1 HanorexHonoruu B 6100Tuu 1
MEAULIVHE
42 JKu3HeHHBIN MK KIETKH
43 Marpuunsiii cuares JITHK
Xpomocomsl. JlabopaTtopHas paboTa
44 «M3yueHne XpoMoCOM Ha TOTOBBIX 0.5
MUKpOIpenaparax»
45 JleneHue KJICTKM — MHTO3
46 Tuns! kneTok. Kapnokunes u HUTOKHUHES. 0.5

JlaboparopHas pabota «HabmoaeHue




MHTO32a B KJIETKaX KOHYMKA KOPEIIKa JIyKa
(Ha rOTOBBIX MUKpOIIpenapaTax)»

47 Perynsuust >)kU3BHEHHOTO IUKJIA KIIETOK

48 Opranusm Kaxk eMHOE LIEJI0e

49 Txkanu pacrenuii. JlJabopatopHas pabora 0.5
«3yueHne TKaHel pacTEHUI» ’
TxaHM KUBOTHBIX U YEJTOBEKA.

50 JlabGopaTtopHast pabora «/3yuenue TkaHeu 0.5
YKUBOTHBIX)
Opranbl. CucTeMbl OPraHoB.

51 JlabopaTtopnast pabora «3yuenue 0.5
OpraHOB IIBETKOBOTO PACTCHHSD

52 Ornopa Tena opraHu3MoB

53 JIBuKeHne opraHu3MoB

54 IIuranue opraHu3smMoB

55 [MuTanne MO3BOHOYHBIX KHUBOTHBIX.
[TumeBapuTenbHas cucTeMa yelloBeka

56 JIpIxaHne opraHu3MoB

57 JlpIxaHue MO3BOHOYHBIX )KUBOTHBIX U
YeJoBeKa

58 TpaHcropT BeliecTB y OpraHu3MoB

59 KpoBeHocHas crctema mo3BOHOYHBIX
KUBOTHBIX U YeJIOBEKa

60 Boienenue y opranu3smMos

61 3amura y OpraHu3MOB

62 HNMMmyHHas cuctema 4enoBeka




Pa3znpaxxuMocTh 1 perynsuus y

63
OpraHU3MOB
64 ['ymopanbHast perynsiuusi 1 SHAOKpUHHAsS
CUCTEeMa KUBOTHBIX U YEJIOBEKa
65 @®opMbl pa3MHOKEHHUSI OPraHU3MOB
66 [TomoBoe pa3MHOKEHUE
67 Meiio3
["amerorenes. O6pa3oBaHue U pa3BUTHE
68 MOJIOBBIX KJIeTOK. JIabopaTopHas paborta 0.5
«M3yueHune cTpoeHus MOJIOBBIX KJIETOK Ha )
TOTOBBIX MHUKpOIIpEnapaTax»
69 WuauBuayaibHOE pa3BUTHE OPraHU3MOB
— OHTOTEHE3
70 3akyajKa OpraHOB U TKaHEH U3
3apOJIBILIEBHIX JTUCTKOB
Poct u pazBuTHE JKUBOTHBIX.
71 JlaGopaTtopHnas pabota «BrlisiBieHHE 0.5
MPU3HAKOB CXOJCTBA 3apO/IbIIIeH
TIO3BOHOYHBIX JKHBOTHBIX)
PasMHOXeHUE U pa3BUTHE PACTCHUM.
7 JlabopaTtopHnast pabora «CtpoeHue 0.5
OpPraHOB Pa3MHOXEHHS BBICIITHX
pacTeHuin»
73 HcTopus cTaHOBIEHUS U Pa3BUTHS
TeHETHKHU KaK HAyKu
74 OCHOBHBIE TIOHSITHS U CUMBOJIBI 0.5

reHetuku. Jlaboparopnas pabota




«/Ipo3oduna kak 00BEKT FreHETUIECKUX
UCCIIEIOBAHUI

3aKOHOMCpHOCTI/I HacjaeJ0BaHUs

npu3HaKoB. MoHorubpuaHOE
ckpemuBanue. [Ipaktuueckas pabota

75 " 1 0.5
H3ydeHnue pe3yabTaToB
MOHOTHOPHUIHOTO CKPEIIUBAHUS Y
npo3ohuis”

76 [{uTonmornyeckue OCHOBBI |
MOHOTHOPUAHOTO CKPEIIUBAHUS

77 AHanu3upymrouiee CKpeuuBaHue. |
Henosnnoe nomMmuHupoBanue
JluruOpuHoe cKpeniuBaHue.

73 [Ipaktrueckas padota «M3yueHue | 0.5
Pe3yIbTaTOB TUTHOPHIHOTO '
CKpEIIUBaHUS Y APO30(PHIIBI»

79 [{uTonoruyeckre OCHOBBI AUTHOPHIHOTO |
CKpEIBaHHS

80 CuenneHHoe Hacle0BaHNE TPU3HAKOB 1

81 XpoMOCOMHas TEOpHS HACTEICTBEHHOCTH 1

82 I'eneruka nona 1

83 ['eHOTHIT Kak 1IEJIOCTHAS] CUCTEMA 1

84 I'eneTnueckuit KOHTPOJIb PA3BUTHUS 1
pacTeHU, )KUBOTHBIX U YeIOBEKa

25 W3mMeHunBOCTh MpHU3HAKOB. Brbl 1
U3MEHYUBOCTH

86 MoaudukanroHHass K3MEHIYMBOCTh 1




87

Bapuanyionnslii psig u BapuariioHHas
KkpuBas. JlabopaTopHas pabora
«HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(PUKATTMOHHOW U3MEHUYUBOCTH.
ITocTpoeHne BapuallMOHHOTO psifa U
BapUAIMOHHON KPUBOI»

0.5

88

89

90

I"'enoTnnmyeckas N3MEHUYNBOCTb.
Komb6unaruBHast U3MEHYHBOCTD

MyTtannoHHas U3MEHYUBOCTD.
[TpakTrueckas paborta «MyTtauuu y
Jpo30¢ bl (Ha TOTOBBIX
MUKpOIIpenaparax)»

BaKOHOMepHOCTI/I MYTAlUOHHOI'O
rnpomnecca. ONUTreHeTHKA B SITUTCHOMHUKA

0.5

91

I'enernka yenoseka. [IpakTuueckas
paborta «CocTraBiieHre U aHAIN3
POIOCIOBHOM»

0.5

92

93

MeTopl MEIUITMHCKON T€HETHKHU
3HaueHNEe MEIUIIMHCKON T€HETHKN B
MPEAOTBPALIEHUN U JICUCHUU
reHETUYECKHX 3a00JIeBaHMIl YeTOBEKA

94

OcCHOBHEBIE TOHATHUA CCJICKIINU.
JlaGopaTtopHas pabota «3ydeHue copToB
KYJIBTYPHBIX PACTEHUI U TIOPOJT
JIOMAIITHUX KUBOTHBIX)

0.5

95

MeTomapl CeIeKIIMOHHON pabOTHI.
JlaGopaTtopHast pabora «3yueHue
METO/IOB CETIEKIIUN PACTCHUI»

0.5




JlocTrKEeHMS CEeEKIIMU PaCTEHUN 1

96 ®KHUBOTHBIX. [IpakTnueckas pabora 1
«IIpuBuBKa pacTeHUI»

97 CoxpaHeHue, U3y4eHHEe U UCIOJIb30BaHUE |
TEHETUYECKUX PECypPCOB
buoTexHonorus kak Hayka U OTpacib

98 npousBojcTBa. [IpakTuyeckas pabora 1 0.5
«3yueHne 0ObeKTOB OMOTEXHOIOTHUIY

99 OcHoOBHbIE HaNpaBJICHUS CUHTETUYECKOU 1
Oouosiorun

100 XpoMOCOMHas M TeHHasl UH)KEHEPUs 1

101 MenuuuHckue OMOTEXHOIOTUH 1

102 PesepsHbliit ypok. IloBTopenue, 1
0000111eHHEe, CUCTEMATH3AIlA 3HAHUH

OBIIEE KOJIMYECTBO YACOB I1O0 102 135

I[TPOTPAMME




11 KJIACC

KonuyectBo yacos DJIeKTPOHHbIE
Ne ara u@poBbie
n/n Tewa ypoxa Bceero Kontpoaburie  Ipaxruyeckue fllsyqennﬂ :)IGI?LI;OBaTeJILHLIe
padoThI padoThI pecypenr
1 OpomonnonHas teopus Y. Jlapsuna 1
) JIBM>KyIIME CUIIBI DBOJIOLIUU BUJOB 110 Y. |
HapBuny
3 Bbopn0a 3a cyuiecTBoBaHue, |
€CTECTBEHHBIN U UCKYCCTBEHHBINH 0TOOD
4 DopMUPOBAHUE CUHTETUYECKON TEOPHUH |
9BOJIIOLIMU
5 OTansl 3BOJIIOLIMOHHOTO NPoLiecca: |
MHUKPO3BOIIOLHNS U MAKPOIBOITIOLUS
6 [Tomynsmus — sneMeHTapHas €IUHULIA |
3BOJIIOLUAA
3aKOH reHeTHYecKoro paBHoBecus JIx.
7 Xapau, B. BaiinOepra. JlabopaTopHas | 0.5
pabota «BpIsiBIIeHHE U3MEHYUBOCTH Y '
0co0el OHOT'O BHIA)
8 DneMeHTapHbIe (PaKTOPHI IBOTFOIIUN 1
9 OS¢ ekt ocnoBarenst. dpdexr !
OYTBIJIOYHOTO TOPJIBIIIIKA
10 Murpauuu. M3oasumuu nomyasmuii: 1
reorpaduyeckas, OnoJorudecKas
1 EcrecTBeHHBII 0TOOp — HaNPaBIAIOMINN |
(hakTop IBONIOIHH




12

13

14

15

16

[TonoBoii oTO60p

[TprucnocoOIeHHOCTh OPraHU3MOB Kak
pe3yabTaT MUKPOIBOJIFOIIHH.
JlaGopaTopHas padorta «3ydeHue
apoMop(}o30B 1 UAMOAAANTAIIAN Y
pacTeHuil U KUBOTHBIX»

[Ipumeps! npucnocodseHunt y
OPraHM3MOB: MOP(OJIOTUIECKHE,
¢dusnonornueckre, ONOXMMHUIECKHE,
noseneHveckue. JlabopatopHas pabora
«[IpucmnocobaeHus: OpraHu3MoB U UX
OTHOCHTEINbHAsI LIEJIECO00Pa3HOCTH)
Bup, ero xpurepuu u cTpykrypa.
JlaGopatopnas pabora «CpaBHeHUE
BUJIOB IO MOP(OJIOTHUECKOMY
KPUTEPHIO»

Crpykrypa BUJa

0.5

0.5

0.5

17

18

BunoobpazoBanue kak pe3yabTaT
MHUKPO3BOJTIOIUH

CBs3b MUKPO3BOJIFOIUU U
OMUACMUOJIOTNH

19

Makpossosntonus. [TaneonTonornueckue
METOABI szqum[ 3BOJIFOIIUN

20

21

buoreorpaduueckre MeTOIbI H3yUCHUS
ABOJIIOLIMU

OMOpPHUOTOTHYECKHE U CPAaBHUTEIHHO-
Mopdooruueckre MeToIbl U3yIeHHS
3BOJIIOLUU




MonekynsipHO-TeHETHUECKHE,

22 OMOXMMHUYECKHE U MaTEMAaTUIECKHE
METO/]Ibl U3yUYEHHS 3BOTIOLUU

23 OO61mre 3aKOHOMEPHOCTH BOJTIOIUH

24 AnantuBHas pagdaius.
HepaBHOMEpHOCTH TEMIIOB 3BOJIIOLIMU

)5 Hayunble runoTe3sl IpOMCXOXKACHUS
KU3HU Ha 3emiie

26 JloHay4HBbI€ MTPeJICTaBICHUS O
3apOXKICHUH KU3HU

7 OcHOBHBIE 3Tallbl HEOPraHN4YECKON
9BOJIIOLIMU

28 I'unoressl 3apOXKACHUSA KU3HU
WcTopust 3emMau 1 METO/IbI €€ N3YUEeHHUS.

29 JlaGopatopHnas padora «3yuenue u
OIMCAaHNE UCKOMAEMBIX OCTATKOB 0.5
JPEBHUX OPTaHU3MOB)

30 HauanbHsble 3Tansl OpraHn4eckoin
3BOJIIOLIMU

31 OBOMIOIUS DYKapUOT
OCHOBHBIE 3TaIlbl BOTIOIUU

1 pacturensHoro Mupa. [Ipakrudeckas
pabota «M3yuenue ocobeHHOCTEN 0.5
CTPOEHMS PACTEHHUM pa3HbIX OTIEIOB»

13 OcCHOBHBIE 3TaIlbl 3BOJIOIUH KUBOTHOTO

MuUpa




9BOJ’II-OI_[I/ISI JKNBOTHBIX. Hp aKTH4eCcKasa

34 pabota «3ydenne ocoOeHHOCTEH 0.5
CTPOCHUS IO3BOHOYHBIX KUBOTHBIX)»

35 PazBuTue xu3Hu Ha 3emMJie 10 Hpam U
nepuoiam

36 MaccoBble BBIMUPAHUS —
9KOJIOTUYECKHUE KPU3UCHI MPOIIIOTO

37 CoBpeMeHHBIH 3KOJIOTUYECKUI KPU3UC,
€ro 0COOCHHOCTH

18 CoBpeMeHHasl CHCTeMa OPTraHUYEeCKOTO
MIPOIILJIOTO

39 OCHOBHBIE CHCTEMaTHYECKUE TPYIIIBI
OpraHU3MOB

40 AHTpPOIIOJIOTHSI — HayKa O 4€JIOBEKE

A1 PazButue npencrasnenuii o
MPOUCXOKACHUH YETIOBEKA
MecTto 4yeaoBeKa B CHCTEME
opranudeckoro mupa. JlaboparopHas

42 pabora «3yueHue ocobeHHOCTEM 0.5
CTPOEHHUS CKEJIeTa YeJI0BEKa, CBA3aHHBIX
C IPSIMOX0KICHHEM

43 JIBrKy1ne CHJbl aHTPOIIOTEHE3a

m CooTHOIIIEHHE OMOJIOTMYECKHUX U
COLIMATILHBIX (PaKTOPOB B AHTPOTIOTCHE3E

45 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a

46 ITancoreHerrnka u mMajJeOrecHOMHUKA

47 DBOJIIOLIHMS COBPEMEHHOTO YEJIOBEKA




48

49

UYenoseueckue pacel. [Ipakrrudeckas
pabota «M3ydeHHE FKOJIOTHUECKUX
aJjanTanui 4YeJaoBeKay

MexauciuIInHapHbIC METOIbI
AQHTPOIIOJIOTUH

0.5

50

51

52

3apoxaeHUE U pa3BUTHE HKOJIOTUU
Mertoapl skosoruu. JlaboparopHas
pabota «/3ydeHre METOI0B
9KOJIOTUYECKHUX MCCIICTOBAHUIN

3HayeHMe YKOJIOTHYECKUX 3HAHHUI JJIA
YCJIIOBCKaA

0.5

53

54

55

56

57

Okonorndyeckue GaKTopsl

Abuotnueckue akropsl. CBeT Kak
sKosioruueckuit gpaxrop. JlaboparopHas
pabota «BblsiBIeHHE TPUCTIOCOOIEHUI
OPTaHU3MOB K BIIUSTHUIO CBETA

Abuotnueckue dakropsl. Temneparypa
KaK 9KOJIOTUYECKUH (paKTop.
JlaGopatopHnas pabota «BeisiBieHHe
MPUCTIOCOOTIEHUI OPraHu3MOB K
BIIVSIHUIO TEMIIEPATYPHI»

Abuortnueckue Gpaxkropsl. BraxxHocTh
KaK 9KOJIOTUYECKUH (aKTop.
JlabopaTopHas paboTa « AHATOMHUYECKHE
0COOEHHOCTH PAaCTeHHI U3 Pa3HBIX MECT
oOuTaHUM»

Cpenpl 0OuTaHUs OPraHU3MOB

0.5

0.5

0.5

58

buonornueckue puTMbl




59

XKuznennsle popMbl OPraHU3MOB

60 buotuueckue hakropsl
3HaueHre OMOTUYECKUX B3aNMOIEUCTBUM

61 JUISL CYILIECTBOBAHUSL OPraHU3MOB B CpeJIe
oOuTaHus

& DKOJIOTUYECKHE XapaKTEPUCTUKU
TOTYJISITUH
OCHOBHBIE TIOKAQ3aTEIJIN TOIYJISIIHH:

63 YHCJICHHOCTD, TNIOTHOCTh, BO3PACTHAS U
MOJIOBAasI CTPYKTYpa
OcCHOBHBIE TIOKA3aTEIIN TOIYJISIIHH:

64 POX1aeMOCTh, TPUPOCT, TEMI POCTA,
CMEPTHOCTh, MUTPAITAN

65 DKoJoru4eckasi CTpyKkTypa IMonyJssuu

66 JluHaMuKa TMOMYISIUU U €€ Perysius

67 KpuBbIe pocTa YHCIIEHHOCTH TIOMYJISIIIHH.
KpuBbie BEDKUBaHUS
DKoJoruveckasi HAIA BU/A.

68 JlaGopatopHnas pabora 0.5
«[IpucnocobneHuns: ceMsiH paCTeHHA K '
pacceneHnto»

69 Bun kak cucrema nomynsiuit

70 3aKOHOMEPHOCTH TOBEJICHUS ¥ MATPAITAN
KUBOTHBIX

71 Coo0111ecTBO OpraH3MOB — OHOIICHO3

72 DKOocHcTeMa KaK OTKpBITasi CUCTEMa

7 KpyroBopot BemecTB 1 MOTOK YHEPTHUH B

OKOCHUCTEME




74

OCHOBHBIE ITOKa3aTeIN YKOCHCTEMBI

75 DKOJIOrM4eCKUe MUpaMHIbl

76 N3menenns cooOIecTB — CYKIIECCHH
[Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI

77 03€p U peK. IKOCUCTEMbI MOPEN U
OKEaHOB

73 [Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI
TYHAP, JIECOB, CTEIIEH, ITyCTHIHb

79 AHTPONIOTr€HHBIE 3KOCUCTEMBI
Ypboakocucremsl. [IpakTuaeckas pabora

80 «M3ydeHue u onvcanue 0.5
ypOOIKOCUCTEMBI»
3aKOHOMEPHOCTH (OPMUPOBAHUS

81 OCHOBHBIX B3aMMOJICHCTBUI OPraHU3MOB
B DKOCUCTEMAX
MexaHu3MBbl BO3IEHCTBUS 3arpsI3HEHAN

2 Pa3HbIX TUIIOB Ha CyOOpraHM3MEHHOM,
OpraHU3MEHHOM, TOMYJIALIMOHHOM U
9KOCHUCTEMHOM YPOBHSIX

23 buocdepa — obmieruianerapHas
o0oJiouka 3emnu

84 Yuenue B. W. Bepuaackoro o 6uochepe

25 3aKOHOMEPHOCTH CYIIECTBOBAHUS
ouochepsl

26 KpyroBopots! BemecTs u
OMOTCOXMMHUYECKUE ITUKITBI

87 3oHanbHOCTH Onochepsl. OCHOBHBIE

OMOMBI CyIIN




88 YcroitunBocTh OMOChHEpsI

89 DKOJOTrM4ECKUE KPU3KUCHI U UX TPUYNHBI

90 BozneiicTBue uenoseka Ha 6uochepy

01 AHTpPONOreHHOE BO3JCHCTBUE HA
pPaCTUTENbHBIN U KUBOTHBIA MU

92 Oxpana npuposl

03 OcHOBHBIE MPUHIUIIBI YCTOHYUBOTO
Pa3BUTHA YEIIOBEUYECTBA U MPUPOIBI
ParmonansHo€ mpUpOA0NOIb30BAHNE U

94 COXpaHEHHE OMOJIOTHIECKOTO
paszHooOpasust 3eMiau

95 Oo6o006menne o Teme «MUKPOIBOIIOIHS
U €€ Pe3yIbTaThD»

96 O6o006u1eHne no Teme «MaKkpOo3BOTIOIHS
U €€ pe3yJbTaThD)

97 O6061menue o teme «IIpoucxoxaenue
Y pa3BUTHE KU3HU Ha 3eMIie»

08 O6061menue o teme «IIpoucxoxaenue
9eJI0BEeKa — aHTPOTIOT€HE3)

99 O6o006mieHne o TemMe «IKOJIOTHsl — HayKa
0 B3aMMOOTHOIIIEHUSIX OPTraHU3MOBY

100 O6061eHne o Teme «OpraHu3msl U
cpena OOuTaHUs

101 O006111eH1E 10 TEME «IKOJIOTHS BUIOB U
TIOIYJISLIAN

102 O606mmenue o Teme «buochepa —

riio0ajgpHas IKOCUCTEMA




OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

7.5







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

METOJIUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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