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HOACHUTEJBHASA 3AIIUCKA

[Iporpamma mo yduebHOMY mpeamery "buonorus" (manee - Owomnorus) Ha
ypOBHE cpenHero oluiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

YuaeOuslii npeamer «buonorusi» yray6nénnoro ypoBHs usydenus (10-11
KJIACChI) SIBJISIETCS OJJHUM U3 KOMIIOHEHTOB IMpeAMeTHOU obnactu «EctecTBeHHO-
HayuyHble ipeaMeTh». CornacHo nonoxeHussiM @I'OC COO npoduinbHbie ydyeOHbIE
NpeAMEThl, H3ydyaeMble Ha YriayOJIE€HHOM ypOBHE, SBISIOTCS — CIIOCOOOM
mupdepeHnmanmu  00ydeHUST Ha YPOBHE CpeAHEro oO0Iero oOpa3oBaHUS U
MPU3BAaHbl 00ECMEUUTh MPEEMCTBEHHOCTh MEXKJIYy OCHOBHBIM OOIIUM, CpPEIHUM
o01mM, cpeHUM MpodhecCHOHANTBHBIM U BBICIIUM OoOpa3oBaHueM. B To ke BpeMs
KOKIBIM M3 JTHX Y4eOHBIX MPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE O00pPa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/lay, CBSA3aHHBIX C HpodopueHTanuerdn oOydarouxcsi U CTHUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTM HAy4yHOI'O 3HAHUA, CBA3aHHOTO ¢ OMOJOTrueH,
MEJIULIMHOM, KOJIOTUEHN, TICUXOJIOTUEN, CIIOPTOM HIIM BOCHHBIM JIEJIOM.

[Iporpamma no yueOHomy nipeameTy "buonorus" naér npencraBieHue o elu
U 337a4ax M3y4yeHus ydeOHoro npeamera «buonorus» Ha yriryOJIEHHOM YpPOBHE,
ompefeNnsieT o0s3areqbHOe (MHBApUAHTHOE) NPEIMETHOE COJIEpKaHUE, €ro
CTPYKTYpUpPOBAaHHME [0 pas3fenaM M TeMaM, paclpeleleHue Mo Kiaccawm,
PEKOMEHYEeT TMOCIEAOBATeIbHOCTh M3Y4YeHHUs YYEOHOro marepuayiia ¢ y4ETOM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tpollecca,
BO3PACTHBIX 0COOEHHOCTEN oOyJaromuxcs. B mporpaMmme o 6uosioruu peajin3oBaH
MPUHIUI PEEMCTBEHHOCTH C U3yYEHHEM OHMOJIOTMU Ha YPOBHE OCHOBHOT'O OOIIETO
oOpa3zoBaHus, Oyarojaps dYeMmMy MPOCMATPUBAETCS  HANPABJICHHOCTh  Ha
MOCJIEYIONIEe pa3BUTHE OWOJOTHYECKUX 3HAHWM, OpPUEHTHUPOBAHHBIX Ha
(GbopMHpOBaHHE  €CTECTBEHHO-HAyYHOI'O  MHUPOBO33PEHUS,  IKOJOTMYECKOTrO
MBIILJIEHHUS, IPEICTABICHUH O 310pPOBOM 00pa3e )KU3HU, Ha BOCIIUTAHHE OEPEKHOTO
OTHOIIICHHS K OKpY’Karollel mIpupoiHol cpene. B mporpaMme mo OMOJIOTHU Takxke
MOKa3aHbl BO3MOXKHOCTH yueOHOro rmpeamera «buonorus» B peanuzanuu
tpeboBannii ®I'OC COO Kk TUTAHUPYEMBIM JHYHOCTHBIM, METANpPEIMETHBIM U
MpEeAMETHBIM pe3yJibTaTaM 00yueHUs U B JOPMHUPOBAHUU OCHOBHBIX BUIOB y4eOHO-
MO3HABATEJIbHOM JESTENIbHOCTH OOyYarolIMXcsi IO OCBOCHHIO COJIEpKaHUS
OMOJIOrMYecKOro 00pa3oBaHMs Ha YPOBHE CPEAHETO 001Iero o0pa3oBaHMUsL.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEero o0mero oopasoBaHUs
3aBepiaeT OMOJIOrHIecKoe 00pa30BaHKE B IIKOJIC 1 OPUEHTUPOBAH HA PACIIIUPEHUE
U yriIyOJieHHe 3HaHUN 00y4aromuxcs 0 dKUBOM MPUPOJIe, OCHOBAX MOJIEKYIISIPHOU U



KJIETOYHOU OMOJIOTUH, SMOPUOSIOTUN U OMOJIOTUU Pa3BUTHA, T€HETUKHU, CETEKIINH,
OMOTEXHOJIOTUH, FIBOJIFOLIMOHHOTO YYEHUS U SKOJIOTHH.

Wzyuenne yueOHOro mnpeamera «buonorus» Ha yriyOJIeHHOM YpPOBHE
OPUEHTHPOBAHO HA MOJATOTOBKY OOYyYaOLIUMXCS K MOCIEAYIOIIEMY IOJIYYEHUIO
OMoNoruueckoro  oOpa3oBaHHMA B By3aX W OpraHU3alMAX  CPEIHETO
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEPKaHUS COCTaBISIET CUCTEMA
OMONOTMYECKUX  3HAHWUW, TMIOJYYEHHBIX TMPU HU3YYCHHH  OOYyYaIOUIUMHUCS
COOTBETCTBYIOIIUX CUCTEMATHUECKUX Pa3fesioB OMOJIOTUH HA YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TOJy4aroT pa3BuTue. Tak,
pacmMpeHsl U yriyojieHbl OWOJIOTMYECKHE 3HaHMsSI O pAacTEHUsSIX, JKUBOTHBIX,
rpubax, OakTepusax, OpraHU3ME YEJIOBEKa, OOIIMX 3aKOHOMEPHOCTSX KHU3HH,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOrMYECKUE CBEAEHUS ITPUKIIAHOTO U MTOMCKOBOTO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanusi OMOJOTMYECKUX 3HAHHUM C
COOTBETCTBYIOIIMMH 3HAHUSMH, TMOJYYEHHBIMH OOYYAIOIIMMHCS TMPU H3YYECHUU
(bU3UKH, XUMHUH, reorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmsl 1o ydyeOHOMy mnpeamery "buornorus" oTpaxaer
CUCTEMHO-YPOBHEBBIM U 3BOJIOLUUOHHBINM MOAXOABl K HU3YYEHHIO OHOJIOTHUH.
CorylacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE IS )KUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHMYEeCKOro Mrupa Ha 3emiie,
COXpaHEeHUs1 OMOJIOTMYECKOro pa3HooOpasus muaHeTsl. Tak, B 10 knacce u3ydaroTcs
OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOW OMONOruu, 3MOPHOJIOTUM U OHOJIOTHU
pa3BUTHUS, TEHETUKU U CEJEKIUH, OMOTEXHOJOIMH M CHUHTETUYECKOM OMOJIOruH,
aKTyaJU3UPYIOTCsS 3HaHMSI OOydYarolIMXcsi MO OOTaHUKE, 300JI0TMH, aHATOMUH,
¢dbusunoniorun yenoeka. B 11 kiacce u3yqaroTcsi I3BOJIIOIIMOHHOE YYEHUE, OCHOBBI
HKOJIOTUH U YueHue o buocdepe.

VYuebnsiii mnpeamer «buonorus» mpu3BaH  00€CIEUUTh  OCBOCHHUE
00y4aroIUMHUCs OMOJIOTUYECKUX TEOPUH U 3aKOHOB, M€, MPUHIUIIOB U MPaBUJ,
JIEkKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUU O
CTPOEHUH, MHOT000pa3MM M OCOOCHHOCTSAX KJIETKH, OpraHu3Ma, MOy,
OMOLIEHO3a, SKOCUCTEMbI, O BBLAAIOUIMXCS HAYYHBIX AOCTUKEHUSAX, COBPEMEHHBIX
UCCIIEIOBaHUSIX B OMOJIOTUH, IPUKIIAHBIX aCleKTax OMOJOrMYecKUX 3HaHUM. J{is
pa3BUTUSL M TOJJACpXKaHUS HHTEpeca OO0ydaromuxcs K OHOJIOTHH Hapsay co
3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOIO0 MaTepuala B COAEPKaHUM MPOTPaMMBbl
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHEN CTAHOBJICHHS U Pa3BUTHUS
TOM WJIM MHOM 00J1aCTH OMOJIOTMH, BKJIAIOM OTEUECTBEHHBIX U 3apyOeKHBIX yUEHBIX
B pPEILlIEHUE BaXKHEUIINX OMOJIOTMUYECKUX M SKOJOTHUYECKUX PoOIIeM.

[enb n3yuenus yueOHoro npenmera «buonorusp» Ha yriyOJaEéHHOM YpOBHE —
OBJIaJIcHWE  OOYy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOM



OpraHW3alMK >KUBBIX CHCTEM pa3HOTO paHTra © NPHOOpPETECHUE YMEHHM
WCITOJIB30BATh OTH 3HaHUS B (HOPMHUPOBAHUM MHTEpPEca K ONMpeneiaEéHHON 00IacTu
npo(hecCHOHANBFHON JESITENbHOCTH, CBSI3aHHOW C Ouojorueil, Wi K BBIOOPY
y4eOHOTr0 3aBeICHUS JIsl TPOJIOJKEHUS OMOJIOTMYECKOT0 00pa3oBaHusl.

JoctikeHue 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yrIyOI€HHOM YpOBHE 00€CTIEYMBACTCS PEIICHUEM CIICIYIONINX 3aa4:

OCBOCHHE OOYYArONTUMUCS CHUCTEMbI OMOJOTUYECKUX 3HAHWUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIMIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiax, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAaPTUHY MHUPA; O
CTPOEHUHU, MHOrooOpa3uu U OCOOCHHOCTSX OHOJOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MOMyJISIus, BU, OMOTeoIeH03, brnocdepa); O BHLAAIOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX MUCCIIEIOBAHUSIX B OMOJIOTUH;

O3HAKOMJICHHE OOYy4YaloIIMXCd C METOJaMH IO3HAHMS >KUBOU MPHUPOIBI:
UCCJIEIOBATENILCKUMU  METOJJaMUd  OMOJIOTUYECKUX HayK (MOJEKYJISIpHOW U
KJIETOYHOUM OMOJIOTMH, SMOPUOJIOTUM U OUOJIOTUM PAa3BUTHS, TCHETUKU U CEIICKIIUU,
OMOTEXHOJIOTMM W CHHTETHYECKOM OHOJIOTHM, TaJICOHTOJOTHH, OKOJIOTHH);
METOJJaMU CaMOCTOSITEILHOTO TMPOBEICHUSI OHOJIOTMYECKUX HCCIECIOBAaHUN B
nabopatopun W B mOpupoae (HaOMIOJCHHE, HU3MEPEHHE, JKCIIEPUMEHT,
MOJICJIUPOBAHUE);

OBJaJiIcHUE OOYYaIOIMMUCA YMEHHMSIMHU: CAMOCTOSITEIbHO  HAXOJUTh,
aHaJM3UPOBAaTh M HCMOJb30BaTh OMOJIOTHYECKYIO HH(GOPMAIIMIO; T0JIH30BAThCS
OMOJIOTUYECKONW TEPMUHOJIOTHEH M CUMBOJIMKOM; YCTaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM ¢  COIMAIBHO-DKOHOMHUYECKUMHU M  HKOJOTHYECKUMU
npo0jemMaMu 4YeOBEYECTBA; OIICHHBATh TMOCIEACTBUS CBOEH NESITEIBHOCTH TIO
OTHOIIICHUIO K OKpYXKalIlleld NpUpPOAHOM cpeae, COOCTBEHHOMY 370POBBIO U
3MI0POBBIO  OKPYXKAIOIIUX  JIIOJIe; OOOCHOBBIBAaTH W COONIOJATH  MEPBI
npoduiiakTUKA WHGEKIIMOHHBIX 3a00J€BaHUM, MpaBuiia TTOBEACHUS B MPUPOJIC U
oOecrieueHus 6€30MaCHOCTH COOCTBEHHOM KU3HENESITEIbHOCTH B UPE3BBIYANHBIX
CUTyallMsX TMPUPOJHOTO U TEXHOTEHHOIO  XapakTepa; XapaKTepHU30BaTh
COBPEMEHHbBIC HayYHBIE OTKPBITHS B 00J1aCTH OUOJIOTHH;

pa3BUTHE y 00YUYAIOIIUXCS HHTEUICKTYyaIbHBIX U TBOPUECKUX CIIOCOOHOCTEHN B
MpOIIECCE 3HAKOMCTBA C BBLAAIOIIUMUCS OTKPBITHSIMA U COBPEMEHHBIMU
WCCJICIOBAHUSIMU B OHWOJIOTHH, PEIIAEMbIMU €10 TMPOOJIeMaMH, METOJ0JIOTHEN
OMOJIOTMYECKOTO UCCIICIOBAHMS, TIPOBEACHUS IKCIIEPUMEHTAILHBIX UCCIICIOBAaHUH,
peleHusi OMOJOTHYECKUX 3aJad, MOJACIUPOBAHUS OHOJOTMYECKUX OOBEKTOB H
IIPOLIECCOB;

BOCIIUTAaHUE y 00YyJarONuXcsl IICHHOCTHOTO OTHOIIEHUS K KUBOW TPHUPOJC B
IIEJIOM M K OTJICTLHBIM €€ 00bEeKTaM U SIBJICHUSM; (OPMUPOBAHUE IKOJIOTUUECKOH,



T€HETUYECKON IPAaMOTHOCTH, OOIIEH KyIbTyphl IOBEACHUS B IPUPOJIC; MHTETPAITAN
€CTECTBEHHO-HAYYHBIX 3HAHUM;

npuoOpeTeHNEe  OOyYAIOIIMMHUCS  KOMIIETGHTHOCTH B PAIlMOHAIBHOM
PUPOAOTIOIB30BaHUHU (COOIOICHHE TIPABIII IOBEICHUSI B IPUPO/IE, OXPAHbI BUJIOB,
KOCUCTEM, Ouocheprl), COXpaHEHHHM COOCTBEHHOIO 3/I0POBbSI U  3JI0POBbS
OKpyXXammux Jojned  (cobmomeHuss Mep mnpoduimakTuku — 3a00JIeBaHUH,
obecrieueHne 0€30MaCHOCTH JKU3HEACATEILHOCTH B YPE3BBIYAMHBIX CHUTYAIIASIX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJIOTUYECKUX 3HAHUN U YMEHUHN B TOBCEAHEBHOM KU3HU;

CO3JaHMe  YCIOBUM  JUIsi  OCO3HAHHOTO  BBIOOpa  OOYYaIOIIUMHCS
VHIMBUTyaJIbHOU 00pa3oBaTeNbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
HoCIeAyIomEeMy MTpodecCHOHATPHOMY CaMOOMPEIEICHUIO, B COOTBETCTBUU C
WHIMBUTyaJIbHBIMU UHTEPECAaMH U MOTPEOHOCTSMU PETHOHA.

OO011ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YE€HHE OUOJIOTMU Ha YIITyOJICHHOM
YPOBHE CpeaHero oo0miero oopasosanusi, cocrabisser 204 gaca: B 10 xmacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEZIel0).

OT60p opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUeHHS OMOJIOTUU
OCYIIECTBIISIETCS. ¢ YYETOM CHEnU(pUKU €ro COJEp KaHHWs U HaIlpaBJIEHHOCTH Ha
MPOJIOJDKEHNE  OMOJOTHYECKOro oOpa3oBaHMs B OpraHU3AlMSIX  CPEIHETrO
po¢eCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUsI.

OO0s13aTeNbHBIM YCIOBUEM NPU 00YUEHUU OMOJIOTUU HA YIIIyOJIEHHOM YpPOBHE
SBJIIETCSI TIPOBEJICHUE JTA0OpPATOPHBIX M TpakTUdYeckux padot. Taxxke ydactue
OOy4YaronMXCs B BBIMOJIHEHUH MPOEKTHBIX U Y4EOHO-UCCIIEI0BATENHCKUX PaboT,
TEMaTHUKa KOTOPBIX OMPEACNACTCS yUUTeIeM Ha OCHOBE UMEIOIINXCSI MaTepUaIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIOBHH.

COJEPXAHUE OBYUYEHUA
10 KVIACC

Conepskanve MpOrpaMMbl, BBIIEICHHOE KYPCUBOM, HE BXOJIUT B MPOBEPKY
rocyaapcTBeHHou uroropoi arrectanuu (I'MA).

Tema 1. buosiorust kKak Hayka

CoBpeMeHHas OMOJIOTHS — KOMIUIEKCHasi Hayka. KpaTkas ucTopusi pa3BUTHS
Owonornu.  buonormdyeckue HAyKM M HU3ydyaeMble  HMH  MPOOJIEMBI.
dyHIaMeHTaIbHbIC, TPUKIAJAHBIC W TOUCKOBBIE HAy4YHBIE WCCJICIOBAHUS B
OMoJIOTHH.

3HadeHne OWoOJorMy B (POPMUPOBAHUHU COBPEMEHHOHN €CTECTBCHHO-HAYYHOU
kaptuabl Mupa. IIpodeccun, cBsi3aHHBIE C OHoioruei. 3HaUYeHHE OHOJIOTHU B



MMPAKTUYECKOU JEATEIbHOCTH 4YEJIOBEKA: MEIOULMHE, CEIbCKOM XO3SMCTBE,
MIPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBL.

JleMoHCTpanun

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, V.
I'apsen, I'. Mengens, B. . Bepnanckuiu, U. I1. I1aBnos, . . Meunukos, H. W.
Basunos, H. B. Tumodees-Pecosckuit, /Ixx. Yorcon, @. Kpuxk, /. K. bemnses.

Tabmuubr u cxembl: «CBsI3p OMOJIOTMH C APYTrUMU Haykamuy, «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX H3Yy4Y€HHUE

’KuBble cucTeMbl Kak MpeaMerT u3ydeHus Ouonoruu. CBOMCTBA >KHUBBIX
CHUCTEM: €IMHCTBO XHMHUYECKOTO COCTaBa, JHCKPETHOCTh W IEIOCTHOCTb,
CIOXXHOCTh M YIOPSAIOYEHHOCTb CTPYKTYpPBI, OTKPBITOCTh, CaMOOpPTraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTD, U3MEHYMBOCTD, POCT U Pa3BUTHE.

YpOBHM OpraHus3aldd HKUBBIX CHUCTEM: MOJICKYJSIDHBIM, KIIETOYHBIM,
TKaHEBBIH, OPTaHU3MECHHBIM, MOMYJISILIMOHHO-BUI0BOM, AKOCUCTEMHBIN
(OuoreoueHoTuueckuit), Ouochepusiii. Ilpoueccbl, Hpoucxonsdlmue B KUBBIX
cucremax. OCHOBHbIE MOpHU3HAKK KUBOro. JKu3Hb Kak (opma CyIIeCTBOBAHUS
Marepuu. Hayku, n3yydaromue xuBble CUCTEMBI HA PA3HBIX YPOBHSIX OpraHU3ALUU.

N3yyenue xuBbIX cucTeM. MeToasl Ouonoruueckord Hayku. HaOmionenue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alvs, MeTaaHanus. llonarue o 3aBucuMon u
HE3aBUCUMOM mniepeMeHHOW. IlmaHmpoBanue skcnepumenta. [loctaHoBka u
npoBepka rumnote3. Hynesast runote3a. [loHstie BBIOOPKH U €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouosormueckux gaHHbBIX. OIEHKa JOCTOBEPHOCTH IMOJTYYEHHBIX
pe3ynbTaToB. [IpyUuMHBI MCKaXeHUS Pe3yJabTaToOB JKcriepumeHTta. [lonsThe
CTaTUCTUYECKOTO TECTA.

JleMoHCTpauumn

Tabmuubr u cxembl: «OCHOBHBIE TIPU3HAKH KHU3HW», «buomornueckue
cucteMmbl», «CBOWCTBA KUBOW MaTepun», «YPOBHU OPraHU3aLMU KUBOUN
npupoae», «CTpoeHUE KUBOTHOM KIETKW», «TKaHU KUBOTHBIX», «CHUCTEMBI
OpraHOB YEJIOBEUECKOro opraHusma», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUS )KUBOM ITPUPOIBI».

O6opynoBaHue: 1a00paTopHOE 0OOOPYIOBAHKE JIJIsI IIPOBEACHUS HAOIIOICHUM,
VU3MEPEHUH, SKCIIEPUMEHTOB.

IIpakTuueckass padora «lcronp30BaHWE pa3MUYHBIX METOJIOB IPH
M3YUYECHUHU KUBBIX CUCTEM.

Tema 3. buoJiorust KjieTku

Krnerka — cTpykTypHO-QYHKIIMOHAIbHAS e€AWMHUIIA KUBOro. Mcropus
oTKpbITUs KieTku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH,



M. Ilneiinen, P. BupxoB). OCHOBHbBIE NOJIOKEHUS COBPEMEHHOM KIJIETOYHOMN
TEOPHH.

Metoapl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHUS,
xpoMmatorpadus, 3eKTpodope3, METOJ, MEUEHBIX aTOMOB, IuddepeHIranIbHOoe
HEeHTPUPYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢uxcuposannvix
K1emox. DIEeKTpOHHass MUKpockonus. Kongokanvnas muxkpockonus. Bumanvhoe
(npudsicuzneHHoe) uzyueHue Kiemox.

JdeMoHCcTpaMuA

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

Tabmumpl 1 cxembl: «CBETOBOM MUKPOCKOI», «DNEKTPOHHBIA MUKPOCKOI,
«HcTopust pa3BUTHSI METOJ0B MUKPOCKOTTUI.

OO6opyioBaHHE: CBETOBOM MHMKPOCKOI, MHKpPOIpEnapaTbl pacTUTEIbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK.

IIpakTnueckass padora «/I3yueHue METOAOB KJIETOYHOM OuOJIOTUM
(xpomartorpadus, anektpodope3, auddepeHanbHoe EeHTPUGYTHUPOBAHUE,
[1LIP)».

Tema 4. XumMnueckasi OpraHu3anus KJIeTKU

XHUMUYECKUI COCTaB KJIETKU. Makpo-, MUKpPO- U YJIbTPAMUKPOIJIEMEHTBHI.
Boga u € poJib Kak paCTBOPUTES, peareHTa, y4acTUE B CTPYKTYPHUPOBAHUHU KIETKH,
TEIJIOperyJsiuud. MuHepanbHbIe BEIIECTBA KIETKH, X OMoJiornueckas pojib. Poib
KaTUOHOB M aHUOHOB B KIIETKE.

Oprannueckue BellecTBAa KIETKH. buosornueckue mnojauMepsl. benkwu.
AMMHOKHCIIOTHBIN cocTaB 0enkoB. CTpyKTyphl OenkoBoil MoJekynbl. [lepBuunas
CTpyKTypa Oenka, MenTuaHas CBi3b. BTopuuHas, TpeTu4Has, YeTBEPTHUUHAS
CTpykTypbl. JleHatypauus. CsoiictBa OenkoB. Knaccudukaruss  Oenakos.
buonornyeckue Qynkun 6enkoB. [Ipuonsi.

YraeBoasl. MoHOCaxapubl, AUCaXapyibl, OJIMTOCAXapUAbl U TOJIHCAXAPU/IBI.
OO6muit  1aH cTpoeHuss U (PU3UKO-XMMHUYECKHE CBOMCTBAa  yTrJI€BOJIOB.
buonornyeckue pyHKIIMMU YTII€BOIOB.

Jlunuast. 'uapodunsHo-rTUaApOPOOHBIE CBOMCTBA. Kitaccupukanuus TMnuaos.
Tpurnunepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
munuaoB. OO1Me CBOMCTBAa OMOIOTUYECKIX MeMOpaH — TeKy4eCTh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIAEMOCTb.

Hyxnennoseie kucnotsl. JJHK u PHK. CrpoeHne HyKIEMHOBBIX KHCIOT.
Hyxneorunpl. Ilpunnun xommiementapuoct. IIpaBumo Yapradda. Ctpykrypa
JIHK — nBoiinas cnmpans. Mectonaxoxnenue u ouonorndeckue pynkmun JTHK.
Bunel PHK. ®yukunu PHK B kitetke.



Crpoenune moisekynbl AT®. Makpospruyeckue cBsiz3u B MoJiekyie ATO.
buonornueckue ¢pynkiun AT®. BoccTaHoBIEHHBIE TEPEHOCUUKH, WX (DYHKIHUU B
Kietke. /[pyeue nykneosuompugocpamol (HTD). Cexenuponanue JIHK. Memoow
2CHOMUKU, MPAHCKPUNTMOMUKU, NPOMEOMUKU.

CrpykTypHas Ouoiiorusi: OMOXMMUYECKHe U OMO(HU3NYECKHUE UCCIEIOBAHMS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYpbl OHOMOJEKyn. Mooeruposanue
CmMpyKmypbol u OyHKYull OUOMONEKYN U UX KOMHIeKcos. KomnviomepHulil ouzatin u
Opeanuyeckull cCunme3s OUOMOJEKYN U UX HENPUPOOHBIX AHANO208.

JdeMoHCcTpaIMuA

[Toptpertst: JI. [Tonunr, x. Yorcon, @. Kpuk, M. Yunkuuc, P. ®pankiun, .
Camurep, C. [Ipy3unep.

Junarpammel: «PacnpeneneHne XMuMAYECKUX 3JIEMEHTOB B HEXKUBOU ITPUPOIEY,
«Pacripenenenue XuMUYECKUX 3JIEMEHTOB B KUBOW MPUPOEH.

Tabmuubl u cxembl: «llepuoandeckass Tabnuia XUMHUYECKUX DJIEMEHTOBY,
«CtpoeHne MOJIeKybl BOJbD», «BemecTBa B cocraBe opranu3moBy», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIEKYJbl», «CTpoeHHE MOJIEKYJ
yrieBooBy», «CTpoeHre MOJIeKyn JUnuaoB», «HyKIeMHOBbIE KHUCIOTHI»,
«Ctpoenue Monekyiasl ATO».

OO6opynoBaHKE: XUMUYECKAs TOCY/1a U 000PYI0BaHKE.

JlaGopaTopnasi padora «O0HapyxeHUE OCIKOB C TOMOIIBIO KaUeCTBEHHBIX
peaKuumny.

JlabopaTopHnasi padora «lccinenoBanue HyKJIEMHOBBIX KUCIIOT, BbIIEIIEHHBIX
U3 KJIETOK Pa3JIMYHBIX OPraHU3MOBY.

Tema 5. CTpoenne u QyHKINH KJIETKH

Tumnbel KJIETOK: JyKapuoTHueckas U TmpokapuoTuyeckas. CTpyKTypHO-
(GyHKUIHOHATIbHBIE 00pa30BaHUS KIETKH.

CrtpoeHure mpoKapruoTUIECKOM KiIeTku. KitlerouHast cTeHKa OaKTepuii M apXei.
Oco0eHHOCTH CTpPOEHMsI TEeTepoTpOo(dHON W aBTOTPOPHOU MPOKAPUOTHUECKUX
KJIETOK. MecCTOo U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue u GyHKIIMOHUPOBAHUE DYKapUOTHUYECKON KIeTKu. [nazMarudeckas
MeMmOpana (tutazmaniemma). CTpyKTypa Iuia3MaTH4eckod memOpaHbl. TpaHcmopt
BEII[ECTB Yepe3 IIIa3MaTHIeCKy0 MeMOpaHy: macCuBHBIN (nuddy3us, oonery€HHas
muddy3us), aKTUBHBIM (MEPBUYHBIA W BTOPUYHBINM aKTUBHBIM TPAHCIIOPT).
[Tonynponuiaemocts MeMOpaHbl. PaboTa HaTpuii-KaaueBoro Hacoca. DHIOUTO3:
MUHOLUTO3, (aronuTol3. Dk3ouuto3. Knerounas crenka. CTpykrypa u (QyHKIUU
KJIETOYHOW CTEHKH PAaCTEHUH, TPUOOB.

[Hutonna3zma. I{uto3omas. [luTockenet. JBrkeHue 1nutoria3Mbl. OpraHouabl
kieTku. OHOMEMOpaHHBIE OPTaHOUIBI KIETKH: dHAoIa3Marndeckas ceth (I11C),
anmapat [onbmxu, JHU30COMBI, HMX CcTpoeHue u GyHKIUU. B3anmocss3b



OJTHOMEMOpaHHBIX OPraHouAOB KiIeTKH. CTpoeHue TpaHyIspHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHTe3 pacTBOpuMbIX OenkoB. CUHTE3
KJIETOYHBIX MeMOpaH. [ maakuii (arpanyssipHbIi) SHAOILIA3MaTHUYECKUI PETUKYIIYM.
CekperopHast ¢yukuus annapara [onbxu. Moodugukayus benxkos 6 annapame
Tonvoocu. Copmuposka 6enkos 6 annapame 1 o0av0xcu. TpaHCHIOPT BEIIECTB B
KJIeTKe. Bakyonu pacturenbHbIX KieToK. Kietounsiid cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJbBI  KJIETKM:  MHUTOXOHJPHUHM,  IUJIACTHJBIL.
Ipoucxoacoenue mumoxonopuii u nracmuo. Cumouocenes (K.C. Mepeorckosckuti,
JI. Mapeynuc). Ctpoenue W (PyHKUMHM MHUTOXOHIpUN W miactul. [lepBuunsie,
BTOPHUYHBIE U CIOKHBIE IITACTUBI (DOTOCUHTE3UPYIOIIUX DYKAPUOT. XIIOPOILIACTHI,
XPOMOILIACTBI, JIEUKOIJIACTHI BBICIIIUX PACTEHUM.

HememOpanHubie opraHouabl kiaeTku CTpoeHue u (PyHKIIUUM HEMEMOpPaHHBIX
OpraHOUJOB KJIETKHU. PuGocompl. Ilpomeorcymounvie Qunamenmeo.
MukpodunameHTsl. AxkmuHogvle Mukpoguiamenmol. MBIIIEUHbIE  KJIETKU.
Axmunosvie KOMNOHeHmMbl HeMbluleyHblX Kiemox. MukpoTpyoouku. KierouHbii
ueHtp. CrpoeHwe MW JBUKEHUE JKTYTHKOB U peCHUYEK. MHUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposanmvie ¢ MuKpopuiameHmamu u
muxpompybouxamu. Momopnuvle Oenxu.

Anpo. OGonouka siipa, XpOMAaTUH, KapHoILIa3Ma, SAPBIILIKH, UX CTPOCHHUE U
bynkuun. SnepHblii OenkoBbIM MaTpuKkc. IIpocTpaHCTBEHHOE pacroNOXKEHUE
XpOMOCOM B HWHTEppa3HOM sjpe. Idyxpomamun u cemepoxpomamun. benku
XpOMaTuHa — THUCTOHBI. Jlunamuxa sdepHou 00010YKU 6 mumose. oepmbiii
Mpaucnopm.

Kinerounble BkimtoueHusi. CpaBHUTENIbHAS XapaKTEPUCTHKA KIETOK 3YKapuOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JleMoHCTpauumn

[Toptpetsi: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmunpel 1 cxeMbl: «CTpoeHHE 3YKAPUOTHUYECKOM KieTKn», «CTpoeHue
XKUBOTHOM  KJeTKW», «CTpoeHue  pacTUTENbHOM  KIeTkw», «CTpoeHue
MHUTOXOHAPUNY, «A1po», «CTpoeHne MPOKAPUOTUIECKON KIETKI.

OOopynoBaHue: CBETOBOM MHUKPOCKON, MHKpPOIpENapaThl PacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKpPOTIpEenapaThl OaKTepUabHBIX KIETOK.

JlabopaTopnass pabora «l3ydeHue CTpPOEHUSI KIETOK Pa3IU4HBIX
OpPTaHU3MOB).

IIpakTuyeckas padora «/3ydyeHune cBOMCTB KJIETOUHON MEMOpPAHbD».

JlaGopaTopnass padora «lccienoBaHue Iia3MoiiM3a M JIETUIa3MOJIM3a B
PACTUTENbHBIX KIIETKaX».

IIpakTnueckas padora «/3yueHue IBUKEHUS UTOIIIA3MbI B PACTUTEIbHBIX
KJIETKaX».



Tema 6. O0MeH BellecTB U NpPeBpallleHHe JHEPTrUM B KJIETKe

AcCCUMUTISLINS U JUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl ooOMeHa
BCIIECTB: aBTOTPO(MHBI W TeTepOTPOQHBIA. YUacThe KHUCIOpPOJa B OOMEHHBIX
mpolieccax. OJHepreruueckoe obOecrnieueHre KieTku: mnpeBpamieHue AT B
OoOMeHHBbIX Tpoleccax. DepMEHTATUBHBINM XapakTep peakuuid KJIETOYHOTrO
Merabommu3ma. DepMeHThI, WX CTPOCHHE, CBOWCTBA W MEXaHW3M JCHCTBUS.
Kodepmentsr. Otnuuns pepMEHTOB OT HEOPTaHUYECKUX KaTaIM3aTOPOB. benku-
aKTUBATOPhl M OCJIKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (HDEpMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUuYHBIA CUHTE3 OPraHUYECKUX BEHIECTB B KIeTKe. DOTOCHUHTES.
Anoxcueennviti U okcueeHHwlll omocunmes y baxmepui. Ceemocobuparoujue
nUSMeHmovl U NUCMEHMbl peakyuoHHo20 yeumpa. Ponb XJIOpOImIacToB B mpouecce
dborocunTe3a. CBeroBas u TeMHOBas ¢aszpl. Pomoovixanue, Cs., Cs. u CAM-munwvi
gdomocunmesa. llpogykTUBHOCTH PoTOCUHTE3a. BiusHue pa3andHbX PaKkTopoB Ha
CKOPOCTb (poTOCHHTE3a. 3HaUEHNE (DOTOCHHTE3A.

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

AHaspoOHbIe opranu3Mbl. Bujsl Opoxenus. I[IpoaykTel OpokeHUS U HUX
WCIIOJB30BaHUE YEJIOBEKOM. AHa’poOHbIE MHUKPOOPTaHU3MBI KaKk OOBEKTHI
OMOTEXHOJOTUM U BO30OYAUTEIN OOJIE3HEH.

AspoOHbIe OpraHU3MBI. Otanbl HYHEPreTUYECKOTO oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICIICHHUE TIIFOKO3HI.

buonornueckoe okuCIeHNE, WA KIETOYHOE JIbIXaHUE. PO MUTOXOHIpUN B
npolieccax onosornyeckoro okucienus. Luknnueckue peakuun. OKUCIUTEIbHOE
dbochopunupoBanue. Iuepeus membparnHo2o epaduenma npomonos. Cunmes ATD:
paboma npomonHou ATD-cunmaszwi. llpeumymiecTBa a’poOHOr0 MyTH OOMEHa
BEIIECTB Tepe aHadpoOHbIM. D(PPEKTUBHOCTD SHEPTETUUECKOTO0 OOMEHA.

JleMoHCTpauumn

[Toptpersr: k. IIpuctmu, K. A. Tumupsses, C. H. Bunorpanckuii, B. A.
Ourenbrapar, 11. Mutuem, I'. A. 3aBap3uH.

Tabmuiel 1 cxembl: «POTOCHUHTE3», « DHEpreTuUeckuii oomMen», «buocunTes
oenka», «Ctpoenne pepmMeHTa», «XEeMOCUHTE3Y.

O6opyoBaHue: CBETOBOM MHUKPOCKOI, 00OpYIOBAaHHME JJiI MPUTOTOBIICHUS
MOCTOSTHHBIX ¥ BPEMEHHBIX MUKPOIIpENapaToB.

JlabopaTtopHasi padora «/3ydeHue KaTaIMTUUECKONW aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuiIa3bl WK KaTanasbl)».

JlabopaTopuasi pabGora «/3ydyeHune (HEpMEHTATUBHOTO PpACIICTIIICHUS
MEPOKCHJIA BOJIOPO/Ia B PACTUTENIBHBIX U dKUBOTHBIX KIJIETKAX).



JlaGopaTtopnass pa6ora «CpaBHeHue TipoleccoB (OTOCHHTE3a U
XEMOCHHTE3a».

JlabopaTtopHnasi pa6ora «CpaBHEHHE MPOIICCCOB OPOKCHUSI M TBIXAHUSD.

Tema 7. HacsencrBennasi uHgopmManus 4 peajin3anus eé B KJIeTKe

Peakunn mMarpudHoro cuHres3a. [IpuHUINI KOMIUIEMEHTAPHOCTH B PEAKLIMSIX
MaTpUYHOTO CcHUHTe3a. Peanuzanus HacneacTBeHHON uHpopmaiuu. ['eHeTnyeckuit
KOJ, €ro cBoucrBa. TpaHckpunuusa — wmarpuunbeli cuHte3 PHK. IlpuHnmmsr
TPAHCKPUIIMHU: KOMIUIEMEHTAPHOCTh, AHTUNAPAJUIEIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stansl. Yuactue TpancnoptHeix PHK B 6nocuntese Genka.
YcnoBusi 6uocunte3a Oenka. KomupoBanue amunHOkucnor. Pomp pubocom B
onocuHTe3e Oernka.

Cogpemennvie npedcmasieHus o cmpoeruu 2enog. OpraHuzanus reHoma y
MPOKApUOT U 3YKApHOT. Peryisiusi akTUBHOCTHM T'€HOB Yy MpOKapuoT. l'mmoresa
onepona (®. Kaxo0, XK. Mano). Monexkynsaprvle Mexanuzmvl IKCHPECCUU 2eHO8 Y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomoel 2enog. Perynsuus 0OMEHHBIX
IIPOIIECCOB B KieTKke. KiieTounblil romeocTas.

Bupycel — HekiieTouHbie (OpMBI JKU3HU U 00JUraTHbie apa3uThl. CTpoeHue
MPOCTBHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHblU YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6akmepuogazos.
Obpamnas mpanckpunyus, pegepmasd, uHmezpasda.

Bupychsie 3a005ieBanus 4esnoBeka, )kuBOTHbIX, pacteruil. CITMJ], COVID-19,
COILIMAJIbHBIE M MEUIIMHCKUE TTPOOIIEMBI.

Buoungopmamuxa: unmeepayus u ananus b6oavuux maccusoé («bigdatar)
CMpPYKmMypHuIX buonocudeckux oanuvix. Hanomexunonoeuu 6 buonozuu u meouyuHe.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodovl 00cmasKu 1eKapcms.

JlemoHcTpanuu

[Toptpetsr: H. K. Kosnbnos, /1. 1. UBaHoBCKHA.

Tabnuiel u cxembl: «buocuHTe3 Oenkay, «l'eHeTHYecKuili Koy, «Bupyce»,
«bakrepuodarm».

IIpakTuyeckast padora «Co3gaHue MOJEIN BUPYCA».

Tema 8. ) Ku3HeHHBbIH TUKJI KJIETKH

Knerounslii 1uki, ero mepuoabl W peryisnusa. WMutepdaza u  mMutos.
Oco0eHHOCTH TMpolieccoB, MpoTekarIux B HHTepdaze. [loaroroBka KIETKH K
nenenuto.  [IpecuHreTnyeckuid  (MOCTMUTOTHUYECKUM),  CHHTETHYECKUH U
MOCTCUHTETHYECKUH (MPEMUTOTHIECKUI ) TIEPUO bl UHTEP(DA3HI.

Marpuunsiii cunte3 JJHK — permukanms. [lpunnunsr perumkanum JJHK:
KOMIUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBIN  CHUHTE3, aAHTUNAPAILICIBbHOCTb.
Mexannsm permmkanuu JIHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl u



TenoMepasa. XPOMOCOMHBIH Ha0Op KIETKH — KapuoTum. JIUIUIOWAHBIA U
TarionHbI  HaOopbl XpoMocoM. ['omonornuynsie Xpomocombl. [lomoBsie
XPOMOCOMBL.

Henenune kietkn — MuTo3. CTaguyu MUTO3a U IPOUCXOASIIHNE B HUX MPOLECCHI.
Tunbl Muto3a. Kapnoknne3 u IUTOKUHE3. bruonornyeckoe 3HayeHUE MUTO3A.

Perymsinuss MUTOTHYECKOrOo IUMKIIA KIETKU. lIporpamMmupyemas kietouyHas
rubesnb — anomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHalbHAs TeHOMHKA. Mexanusmuol
nponugepayuu, ouppepenyuposxku, cmapenus u eubeau xiemox. «L{ugposas
KliemKkay» — ououngopmamuyeckue mooeiu QyHKYUOHUPOBAHUS KIeMKU.

JleMoHCTpanumn

Tabmuupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mutoszy, «CtpoeHue
xpomocomy, «Pemmkanus JJHK.

ObopynoBaHue: CBETOBOII MUKPOCKOII, MUKpoIpenapathl: «MuUTO03 B KJIETKaxX
KOpELIKA JIyKa».

Jlaboparopnass  padora  «lM3ydyeHue  XpoMOCOM  HAa  TOTOBBIX
MHKPOIIPETIAPATAX .

JlabopaTtopnas padora «HabmoneHre MuTO3a B KJIETKaX KOHUYMKA KOPEIIKa
Jyka (Ha TOTOBBIX MHUKpOIIpenaparax).

Tema 9. Crpoenue u GyHKUMH OPraHU3MOB

buonornueckoe pazHooOpasue OpPraHUu3MOB. OHOKJIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOCHHUS U JKU3HEEATEIHbHOCTH OJHOKIETOYHBIX OPraHU3MOB.
baktepun, apxeu, OJHOKJIETOYHbIE TPUObI, OJHOKJIETOYHbIE BOAOPOCIH, APYTUe
pOoTUCTHI. KOJIOHHATbHBIE OPTAHU3MBI.

B3anMoCBs3p 4YacTE MHOTOKJIIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl H
cucteMbl opranoB. Opranu3M Kak eIMHoe 1eioe. ['omeocras.

Txanu pactenuii. TUTIBI paCTUTENbHBIX TKaHEW: 00pa3oBaTeIbHAas!, TOKPOBHAS,
POBOJALIAsl, OCHOBHas, MexaHudeckas. OCOOEHHOCTHM CTpPOeHHUs, (PYHKIUU U
PACIIOJIOKEHUS TKAHEN B OPraHaxX PaCTEHUM.

TkaHu KMBOTHBIX M YEJOBEKA. THIBI KUBOTHBIX TKAHEW: SMUTEIHAJIbHAL,
COEUHUTENbHAs, MblllleyHas, HepBHas. OCOOEHHOCTHM CTpPOEHUs, (PYHKUMHA WU
PaCIIOJIOKEHUS TKAHE B OpraHax »KMBOTHBIX U YEJIOBEKA.

Opransl. BereratnBHble M TeHepaTMBHBIE Opranbl pacteHuid. OprasHbl U
CUCTEMBI OPTaHOB JKMBOTHBIX U yejoBeka. OyHKIIMK OPraHOB U CUCTEM OPTaHOB.

Omnopa Tena opranu3zMoB. Kapkac pacreHuil. CkeneTsl OJHOKIETOYHBIX U
MHOTOKJIETOUYHBIX JKMBOTHBIX. HapykHbIl U BHyTpeHHUH ckesieT. CTpOeHUE U TUTIBI
COEIMHEHUS KOCTEMN.



JIBokeHne  OpraHm3MoB.  JI[BMoKEHME  OJHOKIETOYHBIX  OPTraHU3MOB:
aMEOOHTHOE, KTYTHUKOBOE, PECHUYHOE. J[BMKEHUE MHOTOKJIETOYHBIX PACTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbliieuHas cucreMa. Pediiekc. CkeneTHbie MBI U UX paboTa.

[Tutanue oprauu3moB. [lornonienre Boapl, yriaeKUCIOro raza i MUHEpaIbHbIX
BelleCTB  pacTeHussMu.  [Iutanme  kuBOTHBIX.  BHyrpumosmoctHoe  u
BHYTPHMKJIETOYHOE MHILEeBapeHre. [IuTaHue NO3BOHOYHBIX >KMBOTHBIX. OTHENbI
MUILIECBAPUTENBHOrO TpakTa. I[lumeBapurenbHble Kene3bl. [luieBapuTenbHas
CUCTEMA YEIJIOBEKA.

Jprxanue opranu3MoB. JIpixanue pacteHuit. Jlpixanue xuBOTHBIX. J{uddyzus
ra3oB 4epe3 MOBEPXHOCTh KIETKU. KoxkHoe npixanue. [[prxarenbHas HOBEPXHOCTD.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCJIOKHEHHE CTPOCHMS JIETKMX ITO3BOHOYHBIX )KMBOTHBIX.
JlpIxarenbHas cucTEMa 4YeloBeKa. MeXaHW3M BEHTWIALMM JIETKUX Yy ITHULl U
MIIeKonuTaromux. Perymsnus apixanus. JprxareabHble 00BbEMBI.

TpaHCIIOPT BEIIECTB y OPraHU3MOB. TPaHCIOPTHBIE CUCTEMBI PACTECHH.
TpaHcropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHoCcHass cucTeMa TIO3BOHOYHBIX JKMBOTHBIX M 4esoBeka. Cepaue,
KPOBEHOCHBIE cOCylbl M KpoBb. Kpyrum KpoBooOpalieHus. DBOJIOLHUOHHbBIE
YCIIOKHEHUSI CTPOEHHUS] KPOBEHOCHOM CUCTEMBI MO3BOHOYHBIX JKUBOTHBIX. Pabora
ceplla U €€ peryJisius.

Boinenenue y opranu3sMoB. Beijenenue y pacteHui. Beiienienue y sKUBOTHBIX.
CokpatutenbHble Bakyoau. Oprasbel BbiaeneHus. PuiapTpamnus, CEKpeuus |
oOpaTHOEe BcachblBaHME KaK MEXaHU3Mbl PaOOThl OpraHoB BbiAelieHUs. CBS3b
MOJIOCTH Te€la C KPOBEHOCHOM M BBIIACIMTENBHOM cHUCTeMaMu. Beiaenenue y
MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. CtpoeHue m (HyHKIMOHUPOBAHUE
Hedpona. OOpazoBaHHEe MOYH y YEIIOBEKA.

3ammTa y OpPraHu3MOB. 3allldTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHOpBI
OaKTepHil M LUCTHI MPOCTEHIIMX. 3alIUTa y MHOTOKJIETOUHBIX pacTeHui. KyTukyna.
CpencTBa nacCUBHOM U XUMUYECKOM 3aIllIUThl. OUTOHIIUABI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HX NpPOM3BOAHBIE.
3amura opranu3Ma oT OojnesHeil. IMmyHHast cuctema denoBeka. KieTouHbrii u
TYMOPJIbHBIH HUMMYHHUTET. Bpokn€éHHbIH U npuoOpeTéHHbIN crienuduaeckuit
UMMYHHUTET. Teopusi KJIoHaIbHO-celeKTuBHOTO uMMyHuTera (I1. Dpmux, ®. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHu3MoOB. Posib Bp0oKIEHHOTO
UMMYHHTETA B Pa3BUTHH CHUCTEMHBIX 3a00JI€BaHUII.

PazgpaxxumocTts ¥ perymanus |y OprauusmoB. Pazgpaxumocts y
OJIHOKJIETOYHBIX OPraHUu3MOB. Takcuchl. Pa3ipa)xumMocCTh U perynisuns y paCTeHUMN.
PocroBble BellecTBa U X 3HAUYCHHUE.



HepBHast cucrema u pedriekTopHas peryisiinus y >KUBOTHbIX. HepBHas
cUCTEMA U €€ OTAEIbl. DBOIIOLUUOHHOE YCIOKHEHNUE CTPOECHNS HEPBHOM CUCTEMBI Y
KHUBOTHBIX. OTIENbI TOJOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Pedrnexc u
pednexkropHas ayra. be3ycioBHbIe U yCIOBHbBIE PE(IICKCHI.

['ymopanbpHas perynsiuus W >HAOKPUHHAs CHCTEMA JKUBOTHBIX M YEJIOBEKA.
JKenes3pl 5JHIOKPUHHOM CUCTEMBI M KX TOPMOHBI. JleCTBHE TOPMOHOB. B3auMoCBs3b
HEPBHOU U 3HIOKPUHHON cucteM. ['unoranamo-runoduszapHas cucrema.

JdeMoHCcTpaMuA

[Toptper: U. 1. [1aBnos.

Tabmuupbl U cxembl: «OJHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIE
Bogopocin», «bakrepum», «lIpocrerimme», «Opranbl HBETKOBBIX PACTEHHID,
«CucteMbl OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpoeHHE
HaceKoMbIX», «TkaHu pacreHuit», «KopHeBble cuctembl», «CTpoeHue crelms,
«CTpoeHre JNHMCTOBOM IUIACTHHKW», «TKaHM >KMBOTHBIX», «CKEJIET YeIoBEKay,
«lInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas
CHCTEMAY, «Hepsnas CHUCTEMAY, «Koxay, «MplIlieyHasi ~ CUCTEMay,
«BplaenurenbHas cUCTEMa», «IDHAOKPUHHAsA cUCTEMa», «CTpPOCHHE MBIIIIbLY,
«Ummynurer»,  «KumeunonosoctHsle», «CxemMa  OUTaHUSA  PAaCTCHHI,
«KpOBEHOCHBIE CHUCTEMBI IIO3BOHOYHBIX JKMBOTHBIX», «CTpoeHHE THIPBDY,
«Ctpoenue minaHapum», «BHyTpeHHee CTpoeHHe HOKIEBOro uepBs», «HepBHas
cuctema poeio», «HepBHas cucrema ssarymkum», «HepBHas — cucrtema
npecMmblkaromuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MIIeKONIUTaOUX», «HepBHas cucrema yenoBekay, «Pediexcy.

ObopynoBaHue: CBETOBOW MHKPOCKOI, MHUKpPOIpEnapaThl OJHOKJIETOUHBIX
OpraHW3MOB, MUKPOIIPENAPATl TKAHEW, PAKOBUHBI MOJUIIOCKOB, KOJUIJIEKIIUU
HACEKOMBIX, UIJIOKOXHUX, KUBbIE 3K3EMIUISIphl KOMHATHBIX pacTeHWil, repOapuu
pacTeHUN pa3HbIX OTJAEJIOB, BIIAXKHBIE Ipenaparbl JKUBOTHBIX, CKEJETHI
NO3BOHOYHBIX, KOJUIEKIIUM OECIIO3BOHOYHBIX MKUBOTHBIX, CKEJET YeJIOBEeKa,
o0opyaoBaHUE AJI1 JEMOHCTPALIMK MOYBEHHOTO U BO3YIIHOIO MUTAHUS PACTEHUH,
pacuierieHus Kpaxmasa u 0elKoB Mo IeHCTBHEM (PepMEHTOB, 00OPYAOBaHUE IS
JEMOHCTPALMK ONBITOB MO U3MEPEHUIO KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JBIXaTEIbHBIX JBUKEHUMN, MOJIEIN TOJIOBHOTO MO3Ta Pa3JUYHbIX )KMBOTHBIX.

JlaGopaTopHasi padora «/3yueHne TKaHel pacTeHHIN.

JlaGoparopHasi pabora «/3ydyeHue TKaHE sKUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrue opraHoB [IBETKOBOTO PACTCHUS».

Tema 10. PazmHokeHUE M pa3BUTHE OPTaHU3MOB

®opmbl pa3sMHOXKEHHUSI OpPraHU3MOB: Oecrosioe (BKIJIIOYasi BEreTaTUBHOE) U
nosoBoe. Buasl  Oecrnonoro  pasMHOXKEHHs:  [OYKOBaHHE, CHOPYJISALUA,
dbparmMeHTanus, KIOHHPOBaHUE.



[TonoBoe pa3zmuoxkenue. IlonoBbie kneTku, wiaum ramersl. Meiio3. Craagun
Mmeno3sa. [loBenenne xpomocoM B menose. Kpoccnarosep. bronorndecknii cMbICIT
M€03a M IOJOBOro Impouecca. Melo3 W ero Mecrto B KU3HEHHOM IIMKIIE
OpTaHU3MOB.

[IpenzaponasiieBoe pa3Butue. ['amerorene3 y uUBOTHBIX. [10JI0BBIE KENE3HI.
OOpa3zoBaHue U pa3BUTHUE MOJOBBIX KIETOK. CriepmaTorenes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHEe U SMOPUOHAIIBHOE Pa3BUTHE JKUBOTHBIX. CrocoOBI
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

WunuBuyaibHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOIIOTHS — HayKa
O Pa3BUTHH OPraHU3MOB. Mopghozenez — oOna uz 2naeuvix npooiem dMOPUOIOCUU.
Konyenyusi mopgocenos u modenu mopghoeenesza. Craguum >3MOpHOreHe3a
JKUBOTHBIX (Ha mpumepe Jsarymku). JpoOnenune. Tumbl  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposannoe Opobaenue. bnacmyna, munwl
onacmyn. OCOOEHHOCTH JPOOJICHUS MIIECKOMMUTAIOUIUX. 3apOJABIIICBBIC JUCTKU
(ractpynsuus). 3akiiajika OpraHOB M TKaHEHW U3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIIMSIHUE YacTed pa3BUBAIOLIETOCS 3apojbiiia (SMOpUOHANbHAS WHIYKIIHS).
3akiagka IUIaHA CTPOCHUS JKUBOTHOTO Kak pe3yibTaT HEpPaApXUUECKUX
B3aMMOJICUCTBUI TE€HOB. BiusHue Ha 5MOpPHOHANIBHOE pa3BUTHE Pa3TUYHBIX
(haKTOPOB OKPYkAIOIICH Cpe/Ibl.

Poct u pasButne x)uBOTHBIX. IlocTamOpuoHanbHblli nepuoa. llpsmoe wu
HempsiMoe pa3BuTue. PaszButue ¢ wmetamopdo3oM y OECHO3BOHOYHBIX U
MMO3BOHOYHBIX JKMBOTHBIX. bHOJIOrMYeckoe 3HAaYE€HHE NPSIMOTO U HENPSIMOTO
pa3BUTHSA, UX PACHpPOCTpaHEHUE B Mpupoje. Tumbl pocta KUBOTHBIX. DaKTOpPHI
PEryJIlU POCTa KUBOTHBIX U yeroBeka. CTaiuu MOCTIMOPHUOHAIBHOTO Pa3BUTHS
y )KMBOTHBIX U uesioBeka. [leprnosl oHToreHe3a uenoBeka. CTapeHue U CMepTh Kak
OMOJIOTMYECKUE MPOIIECCHI.

PasMHoxeHne u pasputue pacteHuil. ['amerodur m cropodur. Meiio3 B
YKU3HEHHOM ITuKIIe pacTeHuid. OOpa3zoBaHue CIoOp B mpolecce meiosa. ['amerorenes
y pactenuil. OMI0A0TBOPEHUE U PA3BUTHE PACTUTEIBHBIX OpraHu3MOB. J[BoitHOE
OTUIOJIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue U pa3BUTHE CEMECHHU.

MexaHu3MBbl pETyISLIUA OHTOI€HE3a Y PACTEHUN U )KUBOTHBIX.

JemoHcTpanuu

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

Tabnuiel u cxembl: «BereratuBHOe pa3MHOXEHHE», «THIBI Oecrnonoro
pa3MHOXeHUsD», «Pa3zMHOXKEHME XJIaMHIOMOHAJb», «Pa3MHOXEHHE SBIIIEHBI»,
«Pa3sMHOXeHue TuApb», «Mehosy, «XpoMocoMbly, «l'ameroreHesy», «CTpoeHue
AUIEKIIETKH U crepmaTo3onaa», «OCHOBHBIE CTaJAuM OHTOreHeszay, «lIpsmoe u
HEnpsAMOe pa3BuThe», «Pa3BuTme M™auckoro xyka», «Pa3Buthe capaHuny,



«Pa3zButne narymku», «JIBOMHOE OIUIOAOTBOPEHHE Y LBETKOBBIX PACTEHUI,
«CTpoeHre ceMsiH OJHOJOJIBHBIX U JIBYAOJBHBIX PACTEHUI», «KU3HEHHBIN LUK
MOPCKOU KanmycTbDy, «JKU3HEHHBIN HUKII MXa», «’KU3HEHHBIN [IUKJI TAIIOPOTHUKAY,
«OKW3HEHHBIN [IUKII COCHBI».

OOopynoBaHue: CBETOBOM MMKPOCKOI, MHKpPOIIpEnapaThl SHWLEKIETOK |
CIIEPMATO30UI0B, MOAENb «LIMKIT pa3BUTHS JIATYILIKI.

JlabGopaTopHasi padora «/3yueHue CTpOEHUS MOJOBBIX KIETOK HA TOTOBBIX
MUKpOIIpenapaTaxy.

IIpakTHyeckass padora «BbIsBIICHHE IPU3HAKOB CXOJCTBA 3apOABIIIECH
IIO3BOHOYHBIX JKHBOTHBIX).

Jlabopatopnass paGora «CTpoeHHME OpPraHoB pPa3MHOXEHUS BBICIIMX
pacTeHU».

Tema 11. I'eHeTMka — HayKka 0 HaCJeICTBEHHOCTHM M H3MEHYHMBOCTH
OPraHu3MoB

HcTopust cTaHOBIEHUS U PAa3BUTHUS T€HETUKH Kak Hayku. Pabotel I'. Mennens,
I'. ne ®pusa, T. Moprana. Ponp 0Te4eCTBEHHBIX YYEHBIX B PA3BUTHU I'€HETHKHU.
Pa6ots! H. K. Konsiiosa, H. U. Basunosa, A. H. benosepckoro, I'. JI. Kapneuenko,
1O. A. ®ununuenxo, H. B. Tumodeera-Pecosckoro.

OCHOBHBIE T€HETUUECKHUE TOHATHS U CUMBOJIBL. | OMOJIOrH4YHBIE XPOMOCOMBI,
aJUICJIbHBIE TE€HBI, AJIbTEPHATUBHBIC INPU3HAKHA, JOMWHAHTHBIA W PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UT0TA, YUCTAs JIMHUSL, TMOPHUIBI, TEHOTHII, (DEHOTHII.
OCHOBHbIE ~ METOABl  TE€HETUKU:  THMOPHUIOJIOTMYECKUN,  LUTOJIOTMYECKUH,
MOJIEKYJISIPHO-T€HETUUECKH M.

JemoHcTpanuu

[Toptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. U.
Basuno, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®uimunuenko, H. B.
Tumodees-PecoBckuii.

Tabmunps! u cxembl: «MeTo bl TeHETUKNY, «CXEMbI CKPEILIUBAHUS.

JlaGopaTtopnass pabGora «J/[po3oduna Kak OOBEKT TE€HETHYECKUX

HCCJIIEIOBAHUIN.
Tema 12. 3aK0HOMEpPHOCTH HACIEACTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menaens — 3aKkoH

eAMHO00pa3usi THOPUIOB MepBOTO MoKojaeHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHaenss — 3aKOH pACIICIUIEHUs] NPHU3HAKOB. LluTonormyeckue OCHOBBI
MOHOTHOPHUJIHOTO CKpEIIMBaHus. [ UmoTe3a YucTOThl raMeT.

AHanuzupytouiee ckpemmBanue. [[poMeKyTOUHbIM XapakTep HacleIOBaHMUS.
Pacuierienre npu3HakoB Py HEMOJIHOM JOMUHUPOBAHUH.

JurubpugHoe ckpemuBanue. Tpetuit 3akoH MeHiens — 3aKOH He3aBUCUMOTO
HacJieI0BaHUsI TPU3HAKOB. [[uToiornyeckre 0OCHOBBI AUTHOPHUIHOTO CKPEIIUBAHKS.



CuernienHoe HacneaoBanue npusHakoB. Pa6oter T. Moprana. CuerieHHoe
HACJICJOBAHUE T'€HOB, HAPYIICHHE CLEIUICHUS MEXAY I'€HaMH. XPOMOCOMHAas
TEOPUS HACIEACTBEHHOCTH.

['eHeTnka nosia. XpOMOCOMHBIM MEXAHU3M OINpPEAECIECHUS Moa. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHBII M TreTeporaMeTHBIN moj. ['eHernueckas
CTPYKTYpa IIOJIOBBIX XpoMocoM. HacnenoBanue pu3HaKkoB, CLHETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [lmenoTponust — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHbIN auienu3M. B3auMoAeicTBHE HEaUIEbHBIX T'EHOB.
KommnementapHocTs. Onuctas. [lomumepus.

['eHeTHYECKUI KOHTPOJIb Pa3BUTHS PACTEHHI, d)KUBOTHBIX U YEJIOBEKA, a TAKKE
(GU3MONOTHMYECKUX  TMPOIECCOB, TOBEIEHUS W  KOTHUTUBHBIX  (DYHKIUH.
['eHeTnyeckre MEXaHU3Mbl CHMOMOT€HE3a, MEXAaHU3MbI B3AUMOJEHCTBUS «XO35IUH
— Tapa3uT» U «XO35IMH — MHUKpOOMOM». ['eHeTHdyeckue acneKThl KOHTPOJS U
U3MEHEHUs HACJIeJICTBEHHON HH(POPMAIIUU B MOKOJIEHUSIX KJIETOK U OPraHU3MOB.

JleMoHCTpanumn

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

Tabmuubl u cxemsl: «llepBbiil 1 BTOpoil 3akoHbl Menaens», «Tpetuit 3akoH
Menpnens», «Ananusupympollee CKpemuBaHue», «HemomHoe nomMuHUpOBaHHEY,
«CremnyieHHOE HAacle0BaHUE MPU3HAKOB y Apo3o¢uib», «['eHeTuka monay,
«Kapuotun  4yenoBeka», «Kapuotun gpozoduiby, «Kapuotun nrumby,
«MHOXECTBEHHBIN aJlJIeIu3M», «B3auMo1eiicTBUE T€HOBY.

OOopynoBaHue: MoJenb A JEMOHCTpallMM 3aKOHOB €IUHO00pasus
ruOpUI0B TEPBOrO IMOKOJIEHWST W PACIIEIUICHHUS MPU3HAKOB, MOJEIb s
JEMOHCTpAallUM 3aKOHA HE3aBUCHMOIO HACIEIOBAaHMS IIPU3HAKOB, MOJIEIb JUIA
JEMOHCTPAllMA CLEIUICHHOTO HACJIEIOBAHUS TNPU3HAKOB, CBETOBOM MHMKPOCKOIL,
MUKponpenapar: «Jpo3zoduinay.

IIpakTuyeckass padora «l3ydyeHwe pe3yabTaTOB MOHOTHOPHUIHOTO
CKpEIIMBaHUA Y IPO30(DHUITBD».

IIpakTuyeckass  paGora  «M3yyeHue  pe3ylbTaToB  JUTHOPUIHOTO
CKpEILIMBAaHUS Yy APO30(PUITB».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumopeiictBue reHotuna u cpeabl npu  (GopMHpoBaHUHM (HEHOTHIIA.
N3meHunBOCTh IpU3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHBIE NMPU3HAKU. BUabl
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.

MonudukanonHas u3MeHUYMBOCTh. Ponb cpeasl B (popmMupoBaHUM
MOAM(PUKAIIMOHHON M3MeHYnBOCTH. HopMa peakiuu npusHaka. BapuarnumoHHbIN
psn u BapuanmonHas kpuBasi (B. Horanncen). CpolicTBa MOau(UKAITMOHHON
U3MEHYUBOCTH.



['eHoTHNIMYECKas U3MEHUYUBOCTh. CBOMCTBA FT€HOTUITMYECKON U3MEHUYUBOCTH.
Buapl reHOTUITHYECKON N3MEHYMBOCTH: KOMOMHATUBHAS, MyTallMOHHAS.

KomOunaTuBHass M3MEHYMBOCTHb. Mei03 W MOJIOBOM TMPOIIECC — OCHOBA
KOMOMHATUBHON MU3MEHUYUBOCTU. POJTb KOMOMHATUBHON M3MEHYUBOCTH B CO3JJaHUU
TeHEeTHYECKOr0 pa3HOoOOpa3us B Mpejiesiax OJJHOTO BUA.

MyTranmonHass HM3MEHYMBOCTh. BuIbl MyTanuii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  HWHIYUUMPOBAaHHbICE MyTauuu. SaepHeie U
nuToIa3MaTuyeckue Myrauuu. CoMaTUYecKue W MOJoBble MyTauuu. [IpuunHbI
BO3HUKHOBEHUA MyTanui. MyTareHbl M WX BIHSHUE Ha OPTraHU3MBL.
3aKOHOMEpPHOCTH MYTAIMOHHOTO IIpolecca. 3aKOH TOMOJIOTMYECKUX PSIOB B
HacienctBeHHoOW u3MeHunBoct (H.W. BaBunoB). BHednepHash W3MEHUMBOCTH U
HAaCJIEACTBEHHOCT.

OnueceHemuxa U OSNUSEHOMUKA, pOJb ONUSEHEeMUYeCKUx Qakmopos 8
HAC1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKO8 Y OP2AHUIMOB.

JleMoHCTpanumn

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

Tabmuupt u  cxembl: «Bugasl usmeHunBOCTHY», «MoaudukaoHHas
U3MEHYUBOCTbBY, «KombuHaTuBHas M3MEHYUBOCTbBY, «Meio3y,
«OmnoaoTBopeHuey, «I'eneTnueckue 3a00JIeBaHUs YeI0BeKa», « Bumbl myTammii».

OOopynioBaHue: XKUBbIE U TepOapHbIE AK3EMIUISIPbl KOMHATHBIX PacTEHH,
pUCyHKH ((poTorpadum) >KUBOTHBIX C Pa3IUYHBIMUA BHJIaMHU U3MEHYUBOCTH.

JlaGopaTopHuast padora «HccnenoBanue 3aKOHOMEPHOCTEU
MOAU(PUKAIIMOHHON M3MEHYMBOCTU. [locTpoeHue BapualMOHHOTO psAga U
BAPUALIMOHHOU KPUBOW».

IIpakTnyeckas padora «Mytamuu y gApo3o¢unasl  (HA TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uvenoBeka. MexayHapoaHas IporpamMma HMCCJIEAOBaHUS T€HOMa
yenoBeka. MeTonbpl  M3y4EeHUs ~ TE€HETHMKH  YEJIOBEKAa: TIEeHEaJOTMYECKHM,
OJTM3HEIIOBEIN, IIMTOreHETUYECKU, MOMYJISILIMOHHO-CTATUCTUYECKHU,
MOJIEKYISIPHO-TEHETUUECKH. CoBpemeHHOE ONPENIECIICHHE reHOTHUIA!
ITOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIJIE C IOMOILBIO
[T11P-ananu3a. HaciaencTBeHHbIC 3a00JIeBaHNS YelIOBEKa. | €HHbIC M XPOMOCOMHBIC
Oone3HH 4YesnoBeKa. boJie3HM C HAcleACTBEHHOM MpepacioyioKEeHHOCTHIO.
3Ha4YCHUE MEAUIIMHCKOW T€HETHKHU B MPEAOTBPALCHUU U JICYEHUH T€HETHUYECKUX
3a0oeBaHU 4YenmoBeka. MeanKo-TeHeTuUeCcKoe KOHCYNIbTupoBaHue. CTBOJIOBBIC
KJIeTKU. [loHSTHE «T€HEeTHYECKOTO Tpy3a». ITUUYECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peIaKTUPOBAHUS TEHOMA M CTBOJIOBBIX KIIETOK.



['eneTndeckue (akTOphl TOBBIMICHHONW YYBCTBUTEIBHOCTH YEIIOBEKA K
bU3MYEeCKOMY U XUMHUYECKOMY 3arpsi3HCHUIO OKpY Karomiei cpesnl. [ eHeTnueckas
MPEIPACIIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSIM.

JleMoHCTpaIMuA

Tabmuubl u cxemsl: «Kapuotun udenoBeka», «MeToJbl U3yUYeHUs] T€HETUKH
4yenoBekay, «I eHeTrnueckue 3a00JIeBaHMsI YSTIOBEKAY.

IIpakTnueckas padora «CocraBieHUE U aHATIU3 POJOCIOBHOM.

Tema 15. Cestekuusi OpraHu3MoB

JlomecTukanus u cenekuus. 3apoKICHHUE CEJIEKIIMU U JOMECTUKAIIUU. Y UCHHE
H. Y. BaBunoBa o lleHTpax MNpPOUCXOXKICHUS W MHOT000pa3vs KyJIbTYPHBIX
pacteHuil. Poib cenekiuu B CO3JaHuu COPTOB PACTEHUM M TOPO KUBOTHBIX. CopT,
Mopoja, MTaMM. 3aKOH TOMOJIOTUYECKUX PSAJIOB B HACIEICTBEHHOW U3MEHUYNBOCTH
H. . BaBunoga, ero 3HaueHue JJis CeNEKIIMOHHON paOOTHI.

Metonbl cenekiMoHHOM paboThl. McKycCTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBUTY JIbHBIM. OTarml KOMOUWHAIIMOHHOM CCJICKIIUU. HctriTanne
MPOU3BOJIUTENIEH MO MNOTOMCTBY. OTOOp MO TE€HOTUITY C TOMOIIBIO OILICHKU
(¢eHoTuna NOTOMCTBA U OTOOP MO TE€HOTHUITY ¢ moMoulbio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJICKIIMOHHOW  padoThI.
PaninanimoHHbI 1 XUMHUYECKUN MyTareHe3 Kak MCTOYHUK MYTalWil y KyJIbTypPHBIX
dbopm opranu3MoB. Mcmosib30BaHME TEHOMHOTO PEIAKTUPOBAHHUS U METOJOB
pekomOuHanTHBIX JJHK 111 mosydeHus ucxoqHOro Marepuana Jjisi CEIeKIUH.

[Tonyuenue MOJIUTIOU]IOB. BuyTtpusuaoBas rUOpUIU3aIINs.
brnuskoposcTBEHHOE — CKpelMBaHWe, wid  WHOpuauHr.  HepoacTBenHoe
CKpelIMBaHue, Win ayTopuauHr. l'erepo3uc u ero mpuuuHbl. Vcmonb3oBaHue
retepo3uca B cenekiuu. OtganéHHas rudpunuzanus. [Ipeogonenue Oecruiogus
MEKBHUJOBBIX THOPUAOB. JIOCTHIKEHUS CENIEKIIMU PACTEHUMN U )KUBOTHBIX. «3enéHas
DeBONIOYUAN.

CoxpaHeHre U U3y4eHUE T€HETUUECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN U UX
JUKUX POJIMYEH I CO3J]aHUs HOBBIX COPTOB M THOPHUIOB CEIBbCKOXO3SIMCTBEHHBIX
KYJIbTYp. H3yuenue, coxpaumenue u YynpasieHue 2eHemuyecKumMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMbBICTIOBbIX  JCUBOMHBIX 6 Yeaiax VIAVYULeHUs
cyuecmeyrowux U Co30aHusi HOBbIX NOPOO0, JNUHULL U KPOCCO8, 8 MOM HUCie C
NpUMEHEHUEeM COBPEMEHHBIX MeMO008 HAYUYHBIX UCCAe008AHUL, NepedosblX uoell U
nepCcneKmuBHbIX MexHoN02U.

JdemoHcTpanuu

[Toptpersr: H. U. Basunos, U. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykpsinenko, b. JI. Acraypos, H. bopnoyr, /I. K. bensies.



Tabmuie! 1 cxembl: «LIeHTpBI MPOUCXOXKIEHUS U MHOTOOOPA3uUs KyJIbTYypHBIX
pacTeHui», «3aKOH FOMOJIOTMYECKHUX PSJIOB B HACJIEACTBEHHOW W3MEHUYMBOCTH,
«Metogpl cenekuun», «OTnanénHas rudpuauzanus», «MyTrareHes».

JlabopaTtopHasi padora «/3ydeHne cOpTOB KyJIbTYypHBIX PACTEHUN U IOPOJ
JOMAIIIHUX KUBOTHBIX.

JlabGopaTopHasi padora «/3yueHne METO/IOB CEJICKIIUU PACTCHUIN.

IpakTnuyeckas padora «lIpuBnBka pacTteHuN».

IKckypeuss «OCHOBHBIE METOABI M JOCTMIKEHUS CEJIEKIMH PAaCTEHUH U
KUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBIA YYaCTOK, B TEIUIMYHOE XO35AHCTBO, B JIaOOPATOPHIO
arpOyYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. buorexHo10rus U CHHTETHYECKAasA OMOJIOT U

OOBEeKThI, HUCHOJb3yEMble B OMOTEXHOJIOTMH, — KIJIETOYHBIE U TKaHEBBIE
KYJbTYPBI, MHUKPOOPTaHU3MBI, 1754 XapaKTEPHUCTHKA. TpanuunonHas
OMOTEXHOJIOTHS:  XJIEOOMEUYEeHHEe, TMOIYyYEHUE KHCIOMOJIOYHBIX IPOJIYKTOB,
BUHOJEnHe. Mukpoouosornyeckuii cuHte3. OOBEKTbl MHUKPOOHOJOTHYECKHX
TexHoJioruid. [Ipon3BoACcTBO O€nKa, aMUHOKHUCIIOT U BATAMUHOB.

Co3taHre TEXHOJOTMH U MHCTPYMEHTOB IIEJICHANPABICHHOTO U3MEHEHHUS U
KOHCTPYUPOBAHUS T€HOMOB C LIEJIBIO MOJYYEHHs OPraHU3MOB U UX KOMIIOHEHTOB,
CoJIepKallluX HE BCTPEUYAOIIHNECS B IPUPOI€ OMOCUHTETHYECKHUE MY TH.

Kierounasa unxkeHepusa. MeToasl KyJIbTypbl KIETOK W TKAaHEW PACTEHUN U
KUBOTHbIX. Kpuobanku. Comarnueckas rubpuausanuss ©  COMaTHUYECKHUN
smOpuorere3. lcmonab30BaHWE TaruIOWIOB B CEJIEKIMW pacTeHuid. [lonyyenue
MOHOKNIOHANbHBIX anmumein. Hcnonv3zosanue MOHOKIOHANbHBIX U NOAUKAOHATbHbBIX
anmumen 6 Mmelduyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKOHCTpyKIus
AWIEKIIETOK U KIIOHUPOBAHUE XKMBOTHBIX. METO TpaHCIJIAHTALUU SEP KIETOK.
Texnonozuu 0300posieHuUs, KyIbmMUSUpO8aHUs U MUKPOKIOHAILHO20 PAZMHONCEHUS.
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMOCOMHass W TeHHas WHXKeHepusa. VICKyCCTBEHHBIM CHHTE3 T€HA W
koHcTpyupoBanue pekomouHanTHbix JIHK. Cozoanue mpanceennvix opeanuzmos.
JlocTrxkeHuns 1 epCreKTUBBI XPOMOCOMHOM ¥ TEHHOW MHKEHEPUN. JKOJIOTHUECKNE
U 3TUYECKUE TPOOJIeMbl FTEHHON MHXKEHEPHH.

Menuuackue OuotexHonoruu. [loctrenomuas nudposas meaunuaa. [11[P-
JMAarHocThka. MeTaOoJIOMHBIN aHanu3, TeHOUEHTPUYECKUH aHalu3 MpoTeoMa
YEeJNIOBEKA I OLIEHKH COCTOSIHUSL €r0 340pOBbs. M CIOnb30BaHME CTBOJIOBBIX
kiaetok. TapretHas Tepanust paka. 3D-Ouommxenepuss g pa3pabOTKU
(GyHIaMEHTAJIbHBIX OCHOB MEAMIIMHCKHX TEXHOJOTHH, CO3aHUS KOMIUIEKCHBIX
TKaHEW COuYeTaHWEM TEXHOJIOTHHA TPEXMEPHOTro OMompWHTHHTA W cKaddonaunara
JUISL PELIEHUS 3a/1a4 NIEPCOHAIN3UPOBAHHON MEULIUHBI.



Co3nanue BEKTOPHBIX BAaKLUMH C II€JIbI0 oOecredeHuss KOMOMHHUPOBAHHOM
3amuThl OT Bo3Oyauteneid OPBU, ycTaHOBiIEHHE MOJIEKYJSPHBIX MEXAHH3MOB
¢ynkmonupoBanus PHK-coneprkammx BUPYCOB, BBI3BIBAIOIIUX OCO0O OMAaCHbBIE
3a00JIeBaHUs YEJIOBEKA U JKUBOTHBIX.

JdeMoHCcTpaMu

Tabmunpt u cxemsl: «Vcnonb30BaHUE MUKPOOPTAaHU3MOB B MPOMBIILIICHHOM
IPOU3BOJCTBEY, «KileTouHas nHxxeHepusn», «I eHHass UHKEHEPUD».

JlaGopaTopHas padora «/3yueHne 0ObEeKTOB OMOTEXHOIOTUNY.

IIpakTHyeckas padora «llosydeHre MOJIOYHOKUCIBIX IPOTYKTOBY.

IKCKypcusd «DBHOTEXHONOrMs — BaKHEWINAs IPOU3BOIAUTEIBHAS CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MPOU3BOACTBO)».

11 KIIACC

Tema 1. 3apoxkaeHue m pa3BUTHE 3BOJIOLMUOHHBIX INpeICTABJICHUN B
omnosioruu

OpomonmonHas Teopuss Y. JlapBuHa. Ilpennochbuiku BO3HUKHOBEHUS
napBuHU3Ma. JKU3Hb 1 Hay4dHas nesTenbHocTh Y. JlapBuHa.

JIBrokylye cuiibl 3BOTIOIUK BUA0B 110 Y. JlapBuHY (BBICOKast HHTEHCUBHOCTD
Pa3MHOXKEHHS OpPraHW3MOB, HACJEICTBEHHass HM3MEHYMBOCTh, Oopbba 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunrerndecko teopun sBoionnu (CTI). HelTpanbHas
teopust dBomound. CoBpeMeHHas JBOJIOLMOHHAS  Ouojorud. 3HA4YCHHE
ABOJIIOIIMOHHON T€OpUU B OPMHUPOBAHUYN €CTECTBEHHO-HAYYHOU KapTUHBI MUpAa.

JlemoHcTpanuu

[Toptpetsl: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK.
Kroswe, Y. lapeun, C. C. UerBepukos, 1. 1. llImansraysen, [Jx. Xonaenn, . K.
benses.

Tabnuie! u cxembl: «Cucrema xuBoi pupobl (1o K. JIunuero)y, «Jlectauia
XKUBBIX cymiecTB (1o Jlamapky)», «Mexanusm (GpopMupoBaHus MPUCTIOCOOTICHUN Y
pacTeHult u kUBOTHBIX (110 Jlamapky)», «KapTta-cxema mapiipyra myTemectBus Y.
HapBuna», «Haxoaxu Y. [apBuna», «®opmbl OOphOBI 3a CYIIECTBOBAHHEY,
«IToponbl romy6ei», «MHoroodbpasue KyJabTypHBIX (opm KamycThbD», «Ilopombl
JIOMAIITHAX >KUBOTHBIX», «Cxema oOpa3oBaHus HOBBIX BHNOB (mo Y. [lapBuny)y,
«CxeMa COOTHOIICHUS ABMXKYIIMX CHJI 3BOMIOUUNY, «OCHOBHBIEC IOJOKECHHS
CUHTETUYECKON TEOPUH IBOJIIOIIUNY.

Tema 2. MuKpo3BOIIOLMA U €€ Pe3yJIbTATHI

[Tonynsiuust Kak 3JeMEHTapHas eIUHHIIA 3BOJOLMH. COBpEMEHHBIE METOIbI
OIICHKM TEHETUYECKOTO Pa3HOOOpa3uss M CTPYKTyphl monyisuuid. M3Mmenenue



reHooHIa TOMYJSIMA KaK DSJIEMEHTApPHOE SBOJIOINMOHHOE SBJICHHE. 3aKOH
reHeTu4Ieckoro pasHoBecus JIx. Xapau, B. BaitnOepra.

DOnemeHTapHble (DAKTOPHI (IBYIKYIIUE CHJIBI) ABOIONUU. MYyTallMOHHBIN
npouecc. KomOuHaTuBHas wu3MeHUMBOCTh. Jlpeld reHoB — ciydaiiHbie
HEHaIpaBJICHHbIC U3MEHEHUS YacTOT ajljiesiel B monysiuusix. DQPexT ocHOBaTelIs.
Sdhexm Gymovinounoco eopaviwka. CHudCeHUue 2eHemuyecKko20 pasHo0OPA3UsL:
npuyunsl u creocmsus. llpossnenue agpghexma opetigpa 2enos 6 borbUUX U MATLIX

NONYTAYUAX. Murpanumu. N3onsamus TTOMYJISIIIAM: reorpaduueckas
(mpocTpaHCcTBEHHAs ), Onosiorunyeckas (penpoIyKTUBHAS).
EcrectBennbiii oTOOp — HampaBisonmid (akTtop 3BoOIUA. DOpPMBI

€CTECTBEHHOTO  OTOOpa:  JIBWXKYIIMHA, CTAOMIM3UPYIOIIHUNA, pa3pbIBAIOIINN
(zm3pynTuBHbIi). [lomoBoil 0TOOp. BO3HMKHOBEHHE M HBOJIOLUS COLUAIBHOTO
NOBEJECHUS )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KaK  pe3yibTaT  MHMKPOAIBOJIIOLUU.
Bo3HuKHOBEHKE NPUCTIOCOOIEHUI Y OpraHu3MOB. ApoMop(}o3bl U UANOAJANTALIUH.
[Tpumepsl nprcnocoOIeHnd y OpraHu3MoB: Mop(doaorunyeckue, Gu3noJoruyeckue,
onoxumuyeckue, noBeAeHUYeCKHe. OTHOCHUTENBHOCTh  MPUCIOCOOJIEHHOCTH
OpraHU3MOB.

Bun, ero xpurepum u cTpykTypa. BumooOpazoBaHue Kak pe3ysbTar
MUKpO3BOJIIOIMU. M3omamuss — kiatoueBoil (aktop BugooOpazoBanus. Ilytu u
CIIocoObI BUJI000pa30BaHMUS: aJIoNaTpUYeCcKoe (reorpaduueckoe),
CUMIIATPUYECKOE  (DKOJOTHYECKOE), «MTHOBEHHOE»  (TIOJMILIONAN3ALIMS,
ruOpuanzanus). JIuTenbHOCTh 3BOTIOIMOHHBIX POIECCOB.

Mexanu3mbl OpMHUPOBAHUS OMOJIOTHYECKOTO Pa3HOOOpa3usl.

Pob 3BOTIOLMOHHOI OMOIOTHU B pa3pabOTKe HAYYHBIX METOJIOB COXPaHEHUS
OouopaszHooOpaszusi. MUKpPOIBOJIOIUS W KOJBOJIIOIHUS IMApa3suTOB U HUX XO35CB.
MexaHu3Mbl (OpMHUPOBAHUS YCTOMUUBOCTH K aHTUOMOTHKAM U CITIOCOOBI O0PHOBI €
HEW.

JleMoHCTpauumn

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

Tabmuubl u cxemsl: «MyTanuoHHass HM3MEHYMBOCTBHY», «llomymnsiuonHas
CTpYKTypa Buaa», «Cxema MposiBJIeHUs 3akoHa Xapan—BaiinOepray, «/IBmxymme
CHJIbI 3BOJIOLUNY, «DKOJIOrMUecKas M30JSLUS MOMYyJSAUUNA CeBaHCKON (openmy,
«I"eorpaduueckast U301 TUCTBEHHULIBI CHOMPCKOM M IMCTBEHHULIBI JAyPCKOW»,
«ITonynsiIMOHHBIE BOJHBI YMCIEHHOCTH XUITHUKOB M KepTB», «CxeMa NelcTBUs
€CTECTBEHHOTO 0TOOpay, «@opMbI O0pHOBI 3a cylecTBOBaHUEY, « UHTyCTpHUambHBbIM
MenaHusM», «oKuBble — uckomaemele»,  «IIOKpOBHTENBCTBEHHAas  OKpacka
XKUBOTHBIX», «[Ipegynpexnaaromas oOKpacka MKUBOTHBIX», «DPU3HOIOTUYECKHE
apantaiun», «lIpucnoco01eHHOCTh OpPraHu3MOB U €€ OTHOCUTEIBHOCTDHY,



«Kpurepun Buna», «Bunpi-nBolinukmn», « CTpykTypa Buaa B Mpupoae», «CrocoOsl
BUI000pa3oBaHusy, «I eorpadudeckoe BumooOpa3oBaHme TPEX BUIOB JIAH IBIIIICH,
«IKOJIOTUYECKOE BUA000pa3oBaHUE BUIOB CHHUIY, «llonumionasl pacTeHuUii»,
«KamycTHO-peieuHbIil Tuopumy.

O6opynoBanue: repbapun pacTeHU, KOJUIEKIIMA HACEKOMBIX, Uydelia MTUIL U
3BEpeH ¢ MpUMEPAMH Pa3INYHBIX TPUCTIOCOOICHHM, YyUesa ITHI] U 3BEPEH pa3HbIX
BUJIOB, TepOapuy pacTeHWi OJIM3KUX BHJAOB, OOPA30BaBIIUXCS PA3TMYHBIMU
criocobamu.

JlabopaTtopHnasi padoTa «BbisiBlieHHE N3BMEHUHUBOCTH Y 0CO0€H OJTHOTO BUA.

JlabopatopHuasi padora «IIpucnocobyieHrs OpraHu3MOB U UX OTHOCUTEIbHAS
11EJIECO00Pa3ZHOCThHY.

JlabopaTtopnass paGora «CpaBHeHUE BHUJOB MO MOP(POIOrHIECKOMY
KPUTEPHUIOY.

Tema 3. Makpo3BoIIOLINS U €€ pe3yJIbTaThl

Metonbsl W3ydeHUS MaKpO3BOMIONMHU. [lall€OHTOIOrMYECKUE  METOMBI
u3yueHus: HBomouuu. llepexomubie ¢GopmMbl M (QUIOTCHETUYECKUE  PSAbI
OpraHU3MOB.

buoreorpaduyeckue meTonpl u3ydeHus: sBostouuu. CpaBHeHUE QIIOpHI U
dbayHsl MaTepukoB U OCTpOBOB. buoreorpaduyeckue obnactu 3emun. Bujbi-
SHJEMUKHU U PEITUKTHI.

OMOpHOJIOTHYECKUE U CPABHUTEIBHO-MOP(POIOTHUECKUE METO/bl U3YUEHUS
ABOIONMH. ['eHeTHueckue MeXaHU3Mbl JBOJIIOLMM OHTOTE€HE3a M MOSBJICHUS
ABOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AQHAJOTUYHBIE  OpPTaHBbI.
PyauMentapubsle  opraHbl M aTaBU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,
OMOXUMHUYECKHE U MAaTEMAaTUUECKHUE METO/IbI U3YUEHHUS DBOJIIOIUU. [ OMOIOTUYHbBIE
reHbl. COBpEMEHHBIE METOIbl TOCTPOCHUS (PUIIOTEHETUYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MyTallMH U 3BOJIFOIUSI TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (MpaBuiIa) dBOONUU. [Ipunyun cmenvl QyHKYuUlL.
HeoGpaTtumocTs 3BoMtOUMK. ANanTuBHas paguainus. HepaBHOMEPHOCTh TEMIIOB
HBOJIIOLU Y.

JleMoHCTpauumn

[Toptpetsl: K. M. bap, A. O. KoBanesckuii, @. Mromep, 3. ['ekkenb.

Tabmuibl 1 cxembl: «DWIOTCHETHUECKUN DS/ JIOMIAN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creronedanb»,  «Punnodputhy,  «CeMeHHbIE
nanopoTHUkn», «buoreorpapuueckue 30HB 3emiun», «peid) KOHTHHEHTOBY,
«PenukTery, «HadampHble cTaauu SMOPHOHAIBHOTO PA3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTUYHBIE OpraHby, «PyIHUMEHTHI»,
«ATaBU3MB», «XPOMOCOMHBIE HA0OpHI 4YEJIOBEKa W IMMMIaH3e», «l JTaBHbBIE
HaIpaBJIeHUS 3BOJIOIUNY, «O0I1I1e 3aKOHOMEPHOCTH 3BOJIFOLIUI.



O6opynoBanue: KOJUIGKIIUU, TepOapuu, MYJSDKA HMCKOMAEMBIX OCTaTKOB
OPraHUu3MOB, MYJISKH TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJJIEKIIUM HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HU HA 3emJie

HayuHble TrUMOTE3bl MNPOUCXOXKIACHUS >KU3HUM Ha 3emie. AOUOTeHe3 H
naHcrepmus. [JloHayuHble IpenCTaBICHUAS O 3apOKICHUU JKU3HU (KPEAMOHU3M).
['MnoTe3a MOCTOSHHOTO CaMO3apOXKIACHUS )KU3HUA U €€ onpoBepkeHUe onbiTamu .
Penu, JI. Cmannannanw, JI. [Tactepa. [IponcxoxxaeHue sKU3HA U aCTPOOHOIOTHS.

OcHOBHBIE ATaIbI HEOPTraHUYECKON ABOJIIOLINH. [InanerapHas
(reosoruyeckasi) HBOJIOIUS. XUMHUYECKas dBOJIOLUS. AOHUOTeHHBIH CHUHTE3
opraHu4eckux BemecTB K3 Heopranumueckux. Omeitr C. Mumepa u I'. FOpu.
O6pazoBanue noaumepoB u3 MoHomepoB. Koanepparnas runore3a A. M. OnapuHa,
runore3a mnepBuyHoro OynpoHa JIk. XomnjeiHa, reHeTHdeckas rumnote3a [
Ménnepa. PubGozumbr (T. Yex) u runoresza «mupa PHK» VY. T'unbepra.
dopMupoBaHUE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hcropus 3emnn u MeTobl €€ n3ydeHus. MickonaeMble OpraHu4eCcKUe OCTaTKH.
['eoxpononoruss u €€ Meroabl. OTHOCHTENbHAs W AOCOJIOTHAsE T€OXPOHOJIOTHS.
I'eoxpoHoOIOrMYeCcKas 1IKajaa: S0HbL, 3Pbl, IEPUOBL, JIIOXH.

HauvanbHble 3Tambl opraHuueckord »HBOMOUMU. [losgBiIeHHe u 3BOIOLUA
NEPBBIX KJIETOK. DBOMIONUSA MeTabonn3Ma. BO3HUKHOBEHHE MEPBBIX SKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOMIIEHKN KaK aHaJIOr MEpPBbIX Ha 3emile COOOIIECTB.
Crpomaronutsl. [IpokaprOTHI U 3yKapUOTHI.

[Tpoucxoxaenre s3ykaproT (CUMOUOTEHE3). DBOIIOLMUOHHOE TPOUCXOKACHHE
BUpPYyCOB. [IponcxoxaeHue MHOTOKJIETOYHBIX OpPraHu3MoOB. BoO3HUKHOBEHHE
OCHOBHBIX TPYNIT MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE ATallbl ABOJIOLUMM BBICIIMX pacTeHuil. OCHOBHBIE apoMOp(hO3bl
pacreHuid. Bpixox pacrenust Ha cymy. [losiBiieHME CIIOPOBBIX pACTEHUM W
3aBoeBaHre uMU cymu. CemeHHble pacTeHus. [IponcxoxaeHue UIBETKOBBIX
pacTCHUU.

OCHOBHBIE 3Tallbl 3BOJIOLMH KUBOTHOTO Mupa. OCHOBHbIE apOMOP(O3bI
XKUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBbie XOpAOBbIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIOLHUSA TO3BOHOYHBIX.
[Tpoucxoxknenne ampudbuit u pentwmid. [IpoucxoxaeHrne MICKONMHUTAIOMUX U
ntuil. [lpunnun kimrodeBoro apomopdosa. OcBoeHHe OECIO3BOHOYHBIMU U
MMO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3Butne xu3HM Ha 3eMje MO ’»paM W MepuoiaM: apxel, MpPOTEpO30i,
najaeo30i, Me3030M, KaitHo30i. O0IIas XapakTepruCTUKa KIIMMaTa U T€OJIOTUYECKHUX
nporueccoB. [losiBIeHne u pacBEeT XapaKTepHbIX OPraHU3MOB. YTIIe0Opa3oBaHUE:
€ro yCJIOBHUS U BIIMSHUE HA ra30Bblil cOcTaB aTMOC(hEpHI.



MaccoBbie BBIMUPAHHSI — 3KOJOTHYECKUE KPU3UCHI Mpouwioro. [lpuunHel u
CJIEJICTBHSI MAacCOBBIX BbIMUpaHUU. COBpPEMEHHBIN 3KOJIOIMYECKUN KPHU3HC, €ro
ocobennoctu. [Ipobriema coxpanenus 6nmopasHooOpa3us Ha 3emIie.

CoBpeMeHHas cucrteMa opraHumdyeckoro mupa. [IpuHuumnel knaccudukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIIBI OPTaHU3MOB.

JleMoHCTpanun

[Toptpetsr: ®@. Penn, JI. Cnamnanuanu, JI. Ilactep, . 1. Meunukos, A. U.
Omnapun, Ix. Xongeln, I'. Mémnep, C. Munep, I'. FOpu.

Ta6muiel u cxembl: «Cxema omnbita @. Penny», «Cxema onbita JI. [1actepa mo
M3YYEHHUIO CaMO3apoKIeHHs Ku3HW», «Cxema ombita C. Mwumepa, I'. FOpwny,
«JTanbl ~ HEOPraHWYECKOW  HJBONIONUN», «['€OXpoHOJIOrMYecKass  IIKajay,
«HayvanbHble 3Tanbl OPraHUYECKON 3BOIIONNNY, «CXxema o0pa3oBaHUs SYKAPUOT
nyTéM cumonoreHeza», «CucremMa KUBOW NpHUPOAbD», «CTpoeHue BUPYCAY,
«Apomopdosbl  pacreHuit», «PuHHOGUTHY, «OIHOKIECTOUHBIE BOJOPOCINY,
«MHorokierounsle Bogopocian», «Mxm», «IlanoporHukm», «I'onocemeHHbIE
pacteHus», «Oprasbl IBETKOBBIX paCTEHHI», «CXeMa pa3BUTHS ) KUBOTHOTO MUPay,
«Apomop(}o3bl KUBOTHBIX», «IIpocTeitmmey», «KumeunononoctHeiey, «llnockue
yepBu», «YUneHuctonorue», «PbiOb», «3emMHOBOIHBIEY, «[IpecMmbikarommecs,
«IItnuey, «Miekonuraromue», «Pa3Butue xKu3HU B apXeUCKON 3pe», «Pa3Butue
JKU3HH B TMPOTEPO30OMCKON 3pe», «Pa3BUTHE XU3HM B NAJICO30MCKOU 3pey,
«Pa3BuTHe KU3HU B ME3030MCKOU Ipey, «Pa3BUTHE )KU3HHU B KAaHHO30HMCKOMN 3pe»,
«CoBpeMeHHas cucTeMa OPraHUYECKOr0 MUPay.

O6opynoBanue: TrepOapuyd pacTEHUM pa3IMYHBIX OTACIOB, KOJUICKITUU
HAaCEKOMBIX, BJIaKHbBIE MTPENapaThbl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUU
WTJIOKOXKHX, CKEJIETHI TO3BOHOYHBIX KMBOTHBIX, UydeJia MTUIL U 3BEPEN, KOJICKIIUN
OKAMEHEIJIOCTEM, TIOJE3HBIX HCKOMAEMbIX, MYJSIKM OpPraHMYEeCKUX OCTaTKOB
OPraHUu3MOB.

Bupryanbnas naboparopHasi padora «MozaenupoBaHue onbiToB Muuiepa—
FOpu 1o nu3ydeHuto abMOTeHHOr0 CUHTE3a OPTaHUYECKUX COSTMHEHUM B IEPBUYHON
atMocdepe».

JlaGoparopHasi padora «/3ydeHue W ONUCAHUE HMCKOMAEMbIX OCTATKOB
JPEBHUX OPTraHU3MOB.

IIpakTuueckas padora «l3ydeHue OCOOEHHOCTEH CTpOEHUS pacTeHUM
Pa3HBIX OTHEIOBY.

IIpakTnueckasi padora «3yueHre oCOOEHHOCTEW CTPOCHUSI TO3BOHOYHBIX
YKUBOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOTeHe3

Paznensl  3agaun aHTponoJiorui. MeToapl aHTPONOJIOTHH.



CraHoBJI€HUE TPEJCTABICHUN O MPOUCXOXKICHUU 4eliOBeKa. PenuruosHbie
BO33peHus. COBpEMEHHbIC HAYYHBIE TEOPUH.

Cx0/ACTBO yenoBeKa C )KUBOTHBIMU. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.
CBugerenpcTBa  CXOACTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpPGhOIOTHYECKHE, AMOPHOJIOTHYECKHE, (hU310I0r0-OMOXUMHYECKHUE,
noBesieHueckue. OTInyusl 4ejaoBeKka OT )KUBOTHBIX. [IpsIMOXOXKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM MNPU3HAKOB. Pa3zBuTHE rOJOBHOrO MO3ra U BTOPOM CHTHAJIBHOMU
CUCTEMBL.

JIBrokymue cuiibl (hakTopbl) aHTPONOreHe3a: OUOJIOruYecKre, ColfuaibHbIE.
CooTHolIeHre OMOJOTUYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcCHOBHBIC CTaJAWM AHTPOIIOTeHE3a. PaHHME YeI0BEKOOOpa3HbIE O00E3bSHBI
(IPOKOHCYJIBI) M paHHUE MOHTUBI — OOIIUE MPEIKHU YeIOBEKOOOPA3HBIX 00€3bsH U
J0JIei. ABCTPaJONUTEKU — JBYHOTHE MPEAKH JtoAeh. UenoBeK yMelbli, MepBbie
M3TOTOBJIEHUS OPYAUH TpyAa. YemoBeK MpAMOXOISIINN U IEPBbIA BBIXO JIIOIEH 32
npenensl Appuxu. YenoBek reiienboepreckuil — o0mmi NpejoK HeaH 1epTaaIbCKOrO
YEJIOBEKAa M YEJIOBEKa pa3symMHOro. YeloBeK HEaHAEPTAIbCKUM KaK BHJ JIHOJEU
XOJIOJIHOTO KJIMMaTta. YeloBEeK pa3yMHbId COBPEMEHHOIO THIIA, JIECHUCOBCKUU
YeJIOBEK, OCBOCHHE KOHTMHEHTOB 3a mnpenenamu Adpuku. Ilaneoreneruka u
[TaJIEOTEHOMHUKA.

DBOJIIOLMST COBPEMEHHOTO 4ejoBeKa. EcTecTBeHHBI OTOOp B MOIYJSLUAX
yejgoBeka. MyTalmoHHbIN mponiece u nogumopdusm. llonmynsimoHHbIE BOJHBI,
npeiid reHoB, murpanus U «d(PQPexT ocHOBATENs» B MOIMYJSIUIX COBPEMEHHOTO
YEJI0BEKa.

Yenoseueckne pacel. Ilonstue o pace. boisbimme pacel: e€BporieonaHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUaAlbHAs),  MOHTOJOUIHAsS
(a3uarcko-amepukaHckas). BpeMss U myTu paccesieHHs 4YeJIOBeKa M0 IJIaHeTe.
EnvacTBO  yenoBeueckux — pac.  HayuyHas  HECOCTOATENBHOCTH — pacu3Mma.
[IpucnocoOeHHOCTh YeNoBEKa K pa3HbIM YCIOBHUSIM OKpYKAIOLIEH Cpebl.
Bnusnue reorpadguyeckoil cpespl U apeiida reHoB Ha MOp(OJIOruio U (PU3UO0JIOTHIO
YeJIoBeKa.

MexaucuuruiMHapHple  MeToAbl B (¢u3nuecko  (OMOJOrMyYecKon)
AHTPOMOJIOTUM.  DBOJIOLMOHHAS ~ AHTPOINOJIOTUS U MAJCOaHTPONOJIOTHS
YEJIOBEUECKUX MOMYJIAMNA. bruoconuanbHble UCCIEIOBAHUS MPUPOJBI YEIOBEKA.
HccnenoBanre KOABOTIONMHU OMOJIOTHYECKOTO U COIMAIIBHOTO B YEJIOBEKE.

JdemoHcTpanuu

[Toptpetsr: Y. HapBuHn, JI. JIuku, A. . Porunckuii, M. M. I'epacumos.

Tabmuiel 1 cxeMbl: «MeToIbpl aHTPOIIOJIOTHIY, «I 0JJOBHOH MO3T UelIOBEKay,
«YenoBekooOpa3Hbie 00e3bsHBD», «CKeNeT dYeloBeKa M CKEJeT IIMMIIaH3ey,
«PyauMEHTBI U aTaBU3MbDY, «/IBHKYIIHME CUIIbI AaHTPOIIOTEHE3a», «DBOIIOIMOHHOE



JIpEBO  4YENOBEKa», «ABcTpasonurek», «YemoBek  ymenslid», «YenoBek
MPAMOXOIAIININY, «JlenncoBckuid yenoBek» «Heanaepranbusy, « KpoMaHbOHUBD,
«IIpenku yenoBeka», «ITarnbl SBOJIOLNU YEJIOBEKa», «Packl UeoBeKay.

O6opynoBaHue: MYyJSDKM — OKaMEHEJIOCTEeH, MpeAMETOB MaTepuaIbHOU
KyJbTYpbl TIPEAKOB 4YeloBeka, penpoaykuuu (pororpaduu) KapTuH C
MU(DOTOTHYECKUMH W OHMOJEHCKMMH CIOKETaMH TPOWCXOXKICHHSI UEIOBEKa,
dboTorpaduu HaX0IOK KCKOTIAEMBIX OCTATKOB UEJIOBEKA, CKEJIET YeJIOBEKA, MOJIENb
yeperna 4yeJoBeKa U Yepera MIMMITaH3€, MOJIEb KUCTH YEJIOBEKA U KUCTH IIUMIIaH3e,
MOJEIHN TOpCa MPEIKOB YEJIOBEKA.

JlaGopaTopnasi padora «l3yueHne o0COOEHHOCTEH CTPOCHHUS CKejeTa
YeJI0BEKa, CBSA3AHHBIX C MPSIMOXOXKICHUEM).

IIpakTnueckas padora «/3yyeHne dKOJIOrMYECKUX aJallTallui YEIOBEKay.

Tema 6. JDkojoruss — Hayka O B3aMMOOTHOUICHUSIX OPraHU3MOB H
HAIOPTaHU3MEHHBIX CHCTEM C OKPY/KaKLIeHl cpeaou

3apoxIeHne U pa3BUTHE dKoJoruu B Tpyaax A. 'ymbonbara, K. @. Pynee, H.
A. CesepuoBa, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Pazmensl u 3amaun
sKoJ0TUH. CBSI3b SKOJIOTUU C APYTUMU HAyKaMHU.

Metonbl sxosioruu. IloneBbie HaOMOAEHUS. DKCHEPUMEHTHI B IKOJIOTHH:
OpUpOAHbIE W JiabopaTopHble. MoJeaupoBaHre B HKOJIOTUU. MOHUTOPUHT
OKpY’KarolIel Cpeibl: JIOKAIbHBIN, peTHOHATBHBIN U TJI00aTBHBII.

3HAaYeHUE DOKOJIOTMYECKMX 3HAHUW JUIA  YEJIOBEKA. DKOJOTHYECKOE
MHPOBO33pPEHUE KaK OCHOBA CBS3€il YENOBEYECTBA C MpUpPoJoi. DopmupoBaHue
HKOJIOTHYECKOHN KYJIbTYpPbl U 3KOJIOTHUYECKON IPAMOTHOCTH HACEJICHUSI.

JemoHcTpanuu

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

Tabmuupel n cxeMbl: «Pa3genbl skomorumy, «MeToabl skonorumy, «Cxema
MOHUTOPHUHTA OKPY’KAIOIIEN CPEABD).

JlaGopaTopHas padora «3yuenue METO/IOB 3KOJIOTUYECKUX
HUCCICIOBAHUN.

Tema 7. Opranusmsl U cpea O0MTAHUSA

DkoJyoruyeckue (PakTopbl U 3aKOHOMEPHOCTH UX nericTus. Kimaccudukaims
IKOJIOTHYECKUX (DAKTOPOB: aOMOTHYECKHE, OMOTHUECKHE, aHTpoIoreHHbIe. O01me
3aKOHOMEPHOCTH JIEUCTBUS 3Kojornueckux (axropos. I[lpaBmwio munumyma (K.
[npenrens, 0. JInbOux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpTaHU3MBI.

AbGuoTtndeckue ¢daktopel. CBeT Kak sKojormdeckuit daxrtop. JlecTBue
Pa3HBIX YYAaCTKOB COJHEYHOTO CIIEKTpa Ha OPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI



pacTeHUN M JKUBOTHBIX IO OTHOIIEHHI0 K cBeTy. CHUTrHaJbHas poOJib CBETA.
doTonepuoau3m.

Temnepatypa kak 3kojorumueckuii Qaxrtop. JledicTBue TemmepaTypsl Ha
opraHu3Msbl. [IOMKUIOTEpMHBIE U TOMOWOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocts kak skonormdeckuil (axtop. IlpucmocoOnenus pacteHuir K
NOJJIep)KaHU0 BOJHOro Oananca. Knaccudukamus pacTeHUH MO OTHOLIEHUIO K
Bojie. [IpucrnocoGnenns XUBOTHBIX K HU3MEHEHUIO BOJHOTO PEXUMA.

Cpenpl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3]YyILHAs, [TOYBEHHAs,
r1yOMHHAs  TOJINOYBEHHAs,  BHYTPUOpPraHU3MEHHas.  DPU3MKO-XMMHUYECKUE
0COOCHHOCTH cpenl oOuTanusi opranu3moB. [IpucnocoOneHuss Opranu3MoB K KU3HU
B Pa3HBIX cpeaax.

buonornyeckne putMmbl. BHemHue u BHyTpeHHUE pUTMBL. CyTOUYHBIE H
roguunbie puTMbl. [IpucrocoOIeHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBHM KU3HMU.

Kusznennsie popmbl opranu3moB. [lonsTue o )xu3HeHHoi popme. JKu3HEeHHbIE
(GbopMbl pacTeHWil: AEpeBbs, KyCTapHUKU, KYCTapHUYKH, MHOTOJIETHHE TpPaBBI,
oJiHOJIeTHUE TpaBbl. KU3HEHHbIE (POPMBI )KMBOTHBIX: TUAPOOHOHTHI, T€OOUOHTHI,
a’3poOHOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HU.

buotnueckue akTopsl. Buibl OMOTHUECKUX B3aUMOACHCTBUI: KOHKYPEHIIUS,
XUIIHUYECTBO, CUMOMO3 U ero (opmel. Ilapazutusm, koomepaiusi, MyTyalusM,
KOMMEHCAJIA3M (KBapTUPAHTCTBO, HaXJICOHUYECTBO). Herpoduueckue
B3aUMoOJIeUCcTBUS  (Tomuyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTHYECKHX B3aUMOJCHCTBUI JJIsl CYIIECTBOBAaHUS OpPraHU3MOB B Cpene
obOutanus. [IpyHIUT KOHKYPEHTHOTO UCKIIOYEHHUS.

JleMoHCTpauumn

Tabmupl 1 cxeMmbl: «OKosornyeckue (axkTopsl», «CBETOBOH CHEKTPY,
«OKOJOTUYECKNE TPYIIBI )KUBOTHBIX MO OTHOUIEHUIO K CBETY», «TemIoKpoBHbIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE JKHUBOTHBIE», «DHU3MONOrMYECKUE aaanTauuu
KUBOTHBIX», «Cpenbl O0OWTaHWS OpPraHuU3MOB», «bHOJOrMYECKHEe PUTMBDY,
«KuzneHHble popMbl pacTeHUi», « KuzHeHHbIe (DOPMBI )KUBOTHBIX», « IKOCUCTEMA
LIMPOKOJIMCTBEHHOTO Jiecay, «IJKOCHCTEMa XBOWHOro Jjecay, «llenmm nwuranusy,
«XUIITHUYECTBOY, «ITapazutuzmy, «KoHKypeHIus», «CumOmn03»,
«KoMMeHcanuzm».

O6opynoBanue: repOapuu pacTeHUHW U SKUBOTHBIX, MPUCTOCOOJEHHBIX K
BIUSHUIO PA3UYHBIX OKOJOTHYECKUX (PaKTOpoB, repdapuu CBETOIIOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIUBBIX PACTEHUM, CBETOJIOOMBBIC, TEHENIOOUBBHIE U
TE€HEBBIHOC/IMBbIE KOMHATHBIE PAaCTEHUs, repOapiy U KOJUIEKIIMH TEIIOII0OUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMUYMBBIX PAacTEHUM, uydesia NTUIl U 3Bepeid, repOapuu



pacTeHuii, OTHOCSIIUXCS K Turpoduram, kcepodpurtam, mezoputam, KOMHATHBIC
pacTeHusl JaHHBIX TPYIII, KOJUIEKIIMH >KMBOTHBIX, OOMTAIOIINX B Pa3HbIX cpeaax,
repObapum M KOJUIGKUMM pAacCTeHHA U JKUBOTHBIX, OOJAJAIONIMX YepTaMu
MPUCIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBUH KHU3HU, TepOapuu U
KOJUICKIIUU DPACTEHHM M >KUBOTHBIX PA3IUYHBIX KU3HEHHBIX (POpPM, KOJUICKIIUU
YKUBOTHBIX, YYACTBYIOIIMX B PA3JIMYHBIX OMOTUUYECKUX B3aUMOICHCTBUSAX.

JlaGopaTopnasi paGora «BbigBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIUSTHUIO CBETA».

JlabopaTtopuasi padora «BbIsiBIeHHE MPUCIOCOOTICHUN OpraHU3MOB K
BIIUSIHUIO TEMIIEPATYPBI».

JlaGopaTopHasi paboTa «AHATOMUYECKHE OCOOEHHOCTH PACTECHUMN U3 Pa3HBIX
MEeCT OOUTaHUS.

Tema 8. IKo010rus BUAOB U MOILYJIS UM

OKOJIOTUYECKHE  XapaKTCPUCTUKH  IIOIYJIALMH. [Tomymsimuss ~ Kak
ononoruyeckas cucreMa. Poib HEOTHOPOAHOCTH Cpelibl, PU3NUECKUX OAPHEPOB U
0COOEHHOCTEW OMOJIOTMH BUIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiuid. (OCHOBHBIE TIOKa3aTENW IONYJIIUMU: YHCICHHOCTb, IUIOTHOCT,
BO3pacTHasi M II0JIOBAasl CTPYKTypa, pOXKIAeMOCTb, IPUPOCT, TEMI POCTa,
CMEPTHOCTbh, MUTPALIHSL.

OKonoruyeckass CTpykrypa nomyiasuud. OneHKa YMCIEHHOCTH MOMYJISLIMH.
JlvHamMuKka momynsuuu U €€ peryysnusa. bHOTHYEeCKMH MOTEHUHAN IOIYJISIIUU.
MonenupoBaHue AMHAMUKY NTONYJIAIUU. KpuBbIe pocTa YMCIEHHOCTH NOMYJISALUN.
KpuBble BbDKHBaHUS. Perymnsius YUCICHHOCTH MOMYJSIUNA: poJib (HaKTOPOB,
3aBHUCSILUX U HE 3aBUCAIUX OT IJIOTHOCTH. DKOJIOTUYECKUE CTpaTeruu BUAOB (I- 1
K-cTparerun).

[Tonsitue 00 sKojOrMYecKkoil Hulle BUAAa. MecrtooOutanue. MHoromepHas
MoJzenb sKkosiornueckon Humm Jx.M. XartumHcona. Pasmepbl 3konorndeckou
Hui. [ToTeHnnanbHas U pealTn30BaHHAas! HUILIU.

Bun kak cucrema nomynsuuid. Apeansl BUIOB. BUabl M HX KU3HEHHBIE
CTpaTEruu. JKOJOTMYECKUE SKBUBAJIEHTHI.

3aKOHOMEPHOCTH TIOBEJACHHUS W MUTpalMil JKUBOTHBIX. buonorndeckue
WHBA3UU 4yKEPOJHBIX BUIOB.

JemoHcTpanuu

IToprper: . M. XaTuynHCOH.

Tabmuubl W cxembl: «IKOJOTHYECKUE XapAKTEPUCTHKU MOMYJSLUNY,
«IIpocTpaHcTBeHHasi  CTpyKTypa  mnonmyisiqum», «Bo3pacTHble  MHUpPaMHJIbI
nonyiasiuun», «CKOpOCTh  3aceleHuss MOBEPXHOCTH 3€MJIM  pa3IMYHbIMU
opraHuzMammn», «Mojeib 3kosiorndeckor Humu k. M. XaTanHcoHay.

O6opynoBanue: repdapun pacTeHHU, KOJJIEKLIIUH )KUBOTHBIX.



JlaGopaTopnasi padora «lIpucrnocoOnenus cemsiH pacTEHUI K pacCeeHUION.

Tema 9. Jxosorust cood1mEecTB. IKOJIOTHYECKHE CHCTEMBI.

CoobmiectBa opranu3moB. buoneno3 u ero crpykrypa. CBsi3u Mexay
OpraHu3MaMH B OUOIIEHO3E.

Dxocuctema kak otkpbiTas cuctema (A. Jx. Tencnu). dyHkIMOHATBHBIE
OJIOKM OpraHW3MOB B DJKOCHUCTEME: MPOAYLEHTbl, KOHCYMEHTBI, PEIyLECHTHI.
Tpoduueckue ypoBHu. Tpoduueckue uenu u cetu. AOuoTuyeckue OIOKU
skocucteM. [10uBbI U Wbl B 3KOCcHCTEMaX. KpyroBopoT BEHIECTB M TOTOK SHEPTUU
B DKOCUCTEME.

OcHOBHBIE OKA3aTENH IKOCUCTEMBL. broMacca 1 mpoAyKuusa. DKOJIOTHUECKUE
MAPaAMHUJIBI YUCEN, OMOMACCHI U SHEPTUHU.

Jlunamuka sxocucmem. Kamacmpoghuueckue nepecmpouixu. @aykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — Cykieccuu. [lepBuuHbie U
BTOPUYHBIE CYKIIECCUM W MX MPUYUHBL. AHTPOIOIE€HHBIE BO3JCHUCTBUS Ha
cykueccuu. KnnmakcHoe cooOmectBo. bropazHooOpasue u nmoiaHoTa KpyroBopora
BEILECTB — OCHOBA YCTOMYMBOCTU COOOIIECTB.

[IpupogHbie 3KOCUCTEMBL. JKOCUCMEMbL 03ED U peK. DKocucmembl Mopeti U
oKeanos. Ixocucmemvl MYHOP, 1€C08, Cmenel, nyCMmblHb.

AHTpOIIOTEHHBIE 3KOCUCTEMBI. Arposkocuctema. ArpoieHo3. Paznuuus
MEK]ly aHTPOIIOTEHHBIMU U IPUPOJHBIMU IKOCUCTEMaMHU.

VYpboskocucrteMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [‘opoxackas
dbropa u ¢ayna. CuHaHTpomm3aius Topojackoi QayHbl. buonorudeckoe u
XO3SIIICTBEHHOE 3HaYEHHE arpO3KOCHUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
skocuctemax. Ponv kackadnoco 3ghgexma u udo8-30uhukamopos (Kirouesvix
6U008) 6 yHKkyuonuposanuu sxocucmem. 1lepeHOC PHEPTUUA U BEIIECTB MEXKIY
CMEXKHBIMU 3KOCUCTEMAaMH. Y CTOMYMBOCTh OPTraHU3MOB, TIOMYJISIIUN U SKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M AaHTPOIOTE€HHBIX BO3JCHCTBUM.

Mexanuzmul 6030eticmaus 3a2psA3HeHUl PAZHbIX MUNO08 HA CYOOP2AHUZMEHHOM,
OP2AHUBMEHHOM,  NONVIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX,  OCHOBbL
9KON02UYECKO20 HOPMUPOBAHUSL AHMPONOSEHH020 6030eticmaus. MeTofgonorus
MOHUTOPHUHIA €CTECTBEHHBIX U AHTPOIIOT€HHBIX 3KOCUCTEM.

JemoHcTpanuu
[Toptper: A. k. Tencnu.
Tabmuet uw cxembl:  «CtpykTypa  OuoOlleHO3a»,  «DKOocHUcTeMa

HIMPOKOJIMCTBEHHOTO Jiecay, «DKOCUCTEMa XBOMHOTO Jieca», «DyHKIHMOHAIbHbBIC
IPYIIIbI OPraHU3MOB B 3KOcUCTEMEY, « KpyroBopoT BellecTB B 3Kocuctemey, «llenu
nuTaHus (macTOWIHas, JOETpUTHAs)», «IKOJOTHYECKas NUpaMHuaa YHUCEID,
«JKkonoruyeckas nupamuaa OMOMacchly, «IKOJIOrHYecKash MUpaMua SHEPTUMY,



«O06pazoBanne 6onotay, «llepBuunas cykueccus», «BoccTaHoBIeHHE Jieca MOCe
noxapa», «KoCUCTeMa 03€pa», «ArpoieH03», «KpyroBopoT BemIECTB U MOTOK
DHEPTUU B arporieHo3e», «[Ipumepsr ypOosKocuCTEMY.

O6opynoBanue: repoapuu pacTeHU, KOJUIEKIIMA HACEKOMBIX, Uydelia MTHIL U
3Bepeit, repOdapuu KyJabTYpPHBIX U TUKOPACTYUIUX PACTEHUM, aKBAPUYM KaK MOJENb
KOCUCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanue ypOo03KOCUCTEMBDY.

Jlabopatopuasi padora «M3yyeHue pazHooOpazusi MEIKUX [MOYBEHHBIX
YJICHUCTOHOTHX B Pa3HbIX SKOCUCTEMAX).

IKCKYypeHsi «DKCKypCHUsl B TUIUYHBIN OuoreoneHo3 (B qyOpaBy, Oepe3HSiK,
SJIBHUK, Ha CYXOJIOJbHBIA WU TIOUMEHHBIN JIYT, 03€p0, O0JI0TO)».

IKCKypcusi «DKCKYpCUsl B arpo’KoCHCTeMy (Ha MMOJie WIU B TEIUIMYHOE
XO035UCTBO)».

Tema 10. buocdepa — riodanbHas 3KOCUCTEMA

buocdpepa — oOmennanerapHas 000jiouka 3€MIJIM, T/I€ CYIIECTBYET WIH
CYyILLECTBOBAJIA ’KM3Hb. PazBuTHe npeacraBieHuil o ornocdepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepuaackoro o 6uocdepe. Ob6nactu duochepsl u e€ cocras. XKupoe
BeIEeCTBO Orochepsl U ero PyHKIUY.

3aKOHOMEPHOCTH cyliecTBOBaHUs Ouocdepbl. OcobeHHOCTH Ouochepsl Kak
r100anbHON KOCUCTEMBI. JlMHaMudeckoe paBHOBecue B Ouochepe. KpyroBopoTsl
BEILECTB U OMOr€OXUMHUYECKHUE LIUKJIIBI (YIIepoa, a30Ta). PUTMUYHOCTH SIBIEHUH B
ouocdepe.

3oHanbHOCTH OHMochepsl. [TousTre o Gnome. OCHOBHBIE OMOMBI CYIIIH: TYHJIPA,
XBOMHBIE Jieca, CMEIIAaHHbIE W IIUPOKOJUCTBEHHBIE Jieca, CTENH, CAaBaHHBI,
MyCTBIHU, TPOMUYECKUE JIECa, BRICOKOTOPhs. KiuMar, paCTUTEIbHBIN U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa u QyHKIIHS )KUBBIX CUCTEM, OIICHKA UX PECYPCHOIO MOTEHITMANa 1
onocdepHbIX PYHKITUH.

JleMoHCTpauumn

[Toptpetsl: B. W. Bepranckuii, 3. 3rocc.

Tabnuiel u cxemsl: «['eocdhepsl 3emim», «KpyroBopoT azora B MpUPOIELY,
«KpyroBopoT yrinepoga B mpupone», «KpyroBopor kKuciopoga B TPHUPOIE»,
«KpyroBopoT Boabl B mpupoje», «OcHOBHbIE OMOMBI cymny, «Knnmarnueckue
nosica 3emnn», «TyHapay, «Talra», «Cmemannsiii gec», «llIupokonucTBeHHbIM
nec», «Crenby, «CaBanHay, «IlycTeiHsy, « Tponudeckuil gecy.

O6opynoBanue: repbapuu pacTCHUN pa3HbIX OMOMOB, KOJUICKITUH >KUBOTHBIX.

Tema 11. YennoBek u okpy:xaouias cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYMUHBL. Bo3aeicTBHE YeloBeKa Ha
ouocdepy. 3arpsizHeHrE BO3IYITHOM cpebl. OXpaHa Bo3ayxa. 3arpsi3HEHUE BOTHOM



cpenbl. OxpaHa BOAHBIX pecypcoB. PazpymeHne mouBbsl. OxpaHa MNOYBEHHBIX
pecypcoB. M3meHenue knumara.

AHTpPONOreHHOE BO3JEHCTBUE HA PACTUTEIBHBIA U XKUBOTHBIM Mup. OxpaHa
PaCTUTENIBHOTO WU KUBOTHOrO Mupa. OCHOBHBIE NPUHIUIBI OXPAHBI TPHUPOIBI.
Kpacubie xnuru. Oco0o oxpansemble mnpupojnbie Tepputopun (OOIIT).
borannyeckue cajpl U 300J10THYECKUE TAPKU.

OCHOBHBIE TPHUHLMIBI YCTOMYMBOIO Pa3BUTHS YEJIIOBEYECTBA U MPHUPOJBIL.
PanvonanbHO€  MPUPOJONOJB30BAaHUE M COXPAaHEHHE  OHMOJIOTMYECKOTO
pazHooOpazus 3emnu. OOmIME 3aKOHOMEPHOCTU TJI00AJBHBIX 3KOJIOTHMYECKHX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €r0 BEPOATHBIE TOCIECTBUA.

Pa3BuTne METOJOB MOHUTOPHMHIa pa3BUTUS ONACHBIX TEXHOT'€HHBIX
npoueccoB. CucmemHvle ucciedosanus nepexooa K pecypcocbepezaroujeli u
KOHKYPEeHmMOoCcnocooHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcul.
Hayuonanvnvie ungopmayuonnvie cucmemvl, obecneyugaroujue 00cmyn K
ungopmayuu no cocmoaHulo OMOENbHLIX U008 U dKocucmem. (OcHOBbL
9Kopeabunumayuu dKocucmem U cnocooos 060pvOLl ¢  OUONOBDPEHCOCHUIMU.
Pexoncmpykyus mopckux u Hazemuwix SKOCUCHEM.

JlemoHcTpanuu

Tabnuip! 1 cxemsl: «3arpsi3HeHue aTMoc(epb», «3arpsa3HeHne THAPOCHEPH,
«3arps3HeHue nouBb», «IlapHukoBbiil 3¢ dexT», «Ocobo oxpaHsieMble IPUPOIHBIE
TEPPUTOPUIY», «MOenH yIpaBiIsieMOTro MUpay.

OobopynoBanue: Qororpapuu OXpaHAEMbIX pacTeHUH M KUBOTHBIX KpacHoi
kHuru Poccutickon ®@enepanuu, KpacHol KHUTH peruoHa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 11O
BUOJIOTYHU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YalONIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsl: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPaMMBI IO OHOJIOTHH
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
IPaXKIAHCKON UJIEHTHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CAMOONpEACNICHUIO0, Haluuyue Mmomusayuu K OOYYEHUIO  OHMOJIOTHH,
yeneHanpasienHoe pazeumue BHYTPEHHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIUN pa3BUTUS OUOJOTUUECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJACTBOBATHCS B CBOEH
JEATEIIBHOCTH I[IEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
OMOJIOTUYECKOTO 00pa30BaAHUS, HAIUYUE NPABOCOZHAHUS DKOJIOTUUECKON KYJIbTYPHI,
cnocooHocmu cmagums eI U CTPOUTH )KU3HEHHBIC TJIaHBI.

JInyHOCTHBIE PE3yJIbTAaThl OCBOEHUS MTPOTPAMMBI IO OUOJIOTUH JOCTUTAIOTCS B
CANHCTBE Y4YEOHOW ¢ BOCHUTATEIBHOM JCSATEIBHOCTM B COOTBETCTBHHM C
TPAAULUOHHBIMUA POCCUICKHUMU COLMOKYJIBTYPHBIMU, HCTOPUYECKUMHU U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUJIaMU U HOpPMaMHu
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIlecCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U
CaMOpa3BUTHUsS, PA3BUTHUS BHYTPEHHEH TMO3UIMU JIMYHOCTHU, NATPUOTHU3MA U
YBaXKECHUS K 3aKOHY U IMPaBOIOPSAIKY, YEJIOBEKY TPyJa U CTapIIEMy MOKOJECHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHUS K KYyJbTYPHOMY HACIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir ®Denepaiuu, npupoae u
OKpYXKarolIEn cpelie.

JInyHOCTHBIE peE3yibTaThl OCBOEHHUsI ydeOHOro mpeamera «buosorus»
JIOJDKHBI OTPa)kaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIUECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEXKIEHHH, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peav3alliid OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOro BOCIIMTAHUS:

c(hOpMUPOBAHHOCTH TPAKIAHCKOM MO3UIIUKA O0YYaIOIIETOCsd KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JICHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHHME CBOMX KOHCTUTYITMOHHBIX MTPaB U 00SA3aHHOCTEH, YBOXKCHHE 3aKOHA
Y TIPaBOIOPSIKA;



TOTOBHOCTB K COBMECTHOW TBOPUECKOM JIEATEIILHOCTH MTPU CO3AaHNUU YUEOHBIX
MPOEKTOB, PEHICHUHM Yy4yeOHBIX M TMO3HABATENBHBIX 3a/a4y, BbBIOJIHEHUHU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

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

YMEHUE yYUTHIBATH B CBOMX JECUCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOCKICHUSIMHU, KYJIbTYPHBIMH IIEHHOCTSMH U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 33a7a4, YBAKUTEIHbHOTO
OTHOILIEHHSI K MHEHHUIO OIIMOHEHTOB IMpPU OOCYXJIEHUM CIOPHBIX BOIPOCOB
OHOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOU MEHTUYHOCTH, TAaTPUOTU3MA,
YBAXKEHHUS K CBOEMY HapoOly, YyBCTBA OTBETCTBEHHOCTH Tiepesl PonuHoi, roppoctu
3a CBOM KpaH, CBOIO PonuHy, CBOM S3BIK M KYJIBTYpYy, NPOIUIOE M HACTOSAIIEE
MHOT'OHAIIMOHAJIBHOr0 Hapoaa Poccuuy;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACJIEAUIO U MaMSATHUKAM IPHUPOJIBI,
JTOCTIXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OLICHMBATh BKJIAJT POCCUUCKUX YYEHBIX B CTAaHOBJICHUE H
pa3BuTHE OWOJOTHMH, TOHUMAHUS 3HA4YCHHUs] OWUOJOTUM B TO3HAHUM 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAbOY;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUMCKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH,;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOLIECHHUE K CBOUM POJMUTENSAM, CO3JaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOI'O0 TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu HaposoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ACTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;

IMOHMMAaHHUE YMOLMOHAIIBHOTO BO3JICUCTBHS KUBOU MIPUPOIBI U €€ LIEHHOCTH;



TOTOBHOCTh K CaMOBBIPAXEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMIICHUE
MPOSIBJISITh KAYECTBA TBOPUYECKOW JIMYHOCTH;

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

MOHUMAaHUE U pean3alus 3J0pOBOTo U 0€30MacHOro 00pa3a KU3HH (370pOBOE
MUTaHue, COOJTIOICHNE TUTUEHWYECKUX MMPABUIT U HOPM, COATaHCUPOBAHHBINA PEKUM
3aHSATHH W OTHObIXa, peryiaspHas (u3nyeckas aKTUBHOCTh), OEpPEKHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOIICHHUS K COOCTBEHHOMY (hPU3UUYECKOMY U
MICUXUYECKOMY 370pPOBBIO;

MOHMMAHUE LEHHOCTH MPAaBUJI HWHIMBUAYAIBHOTO U  KOJUIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYalHsIX, YTPOKAIOIINX 3JOPOBbIO U KU3HU JIFOACH;

OCO3HAHUE TMOCIEICTBUI U HEMPHUATHUS BPEAHBIX MPUBBIUCK (YIMOTpEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYI0IIO0HE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTA TEXHOJOTUYECKOW M COLMAIBHOMN
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

UHTEpEC K Pa3InyHbIM cdepaMm NpodhecCHOHANIBHON ACSITENIBHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccun H  peaaru30BbIBATh
COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3OBaHHMIO U C€aMOOOpPa3OBaHHIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTHYECKOT0 BOCIIUTAHMSA

HKOJIOTHYECKH 11eJIeCO00pa3HOE OTHOIIEHHE K TPUPOAE KAK HICTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYIIIECTBOBAHUSI;

MOBBINICHUE YPOBHA OKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNKOB W OLEHKM UX BO3MOXHBIX MOCJHEACTBUNA IS
OKPYKaIOIIEN CPEIbI;

OCO3HAaHME TJI00aTBHOrO XapakTepa 3KOJIOTMYECKUX MpoOJeM M IMyTed HuX
pELICHUS;

CIIOCOOHOCTH UCIOJIB30BATh MPUOOPETAEMBIC TTPU NU3YUECHUU OMOJIOTHH 3HAHMUSI
W yMEHUS TIpU PEHICHHH TPoOJieM, CBSI3aHHBIX C  PAIlMOHAIBHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HAaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECUS B JKOCHUCTEMAX, OXpaHy BHJOB,
AKOCHUCTEM, OrOochephl);

AKTUBHOE HEMPUATHUE IEUCTBUM, TPUHOCSIIUX BPEA OKPYKAOLIEH NPUPOTHOU
cpele, YMEHHE MPOTHO3UPOBATH HEOJATONPHUATHBIE YKOJOTUYECKHUE TOCIEICTBHS
MPEANPUHUMAEMBIX IEUCTBUM U NIPENOTBPAILATh UX;



HaJIMYue Pa3BUTOrO SKOJIOTUYECKOTO MBIIIJIEHUS], IKOJOTUUECKON KYJIbTYPHI,
ombITa NEATEeIbHOCTH HKOJIOTUYECKOMN HaIpPaBJICHHOCTH, YMEHUSI
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MIPAKTUKE, TOTOBHOCTH K YYACTHIO B IPAKTUUECKOMN NIESITEIBHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM W YMTATEIBCKOW KYJIbTYpbl KaK CPEACTBa
B3aMMO/ICHCTBUSI MEXKTY JIIOJbMH U TIO3HAHUS MUPA;

MOHMMaHWE chneru@UuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poiu B
bopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyKaroleM MHpPE Kak O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOlllecTBa, B TO3HAHWM MPHUPOJHBIX 3aKOHOMEPHOCTEW W pEIICHUU MpolIeM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAYUMOCTH OWOJOTHUU ISl COBPEMEHHOM ITMBUIIM3AIIUU:
oOecrieyeHus: HOBOI'O YPOBHS PAa3BUTHSA MEAMIMHBI, CO3/IaHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECYpCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTEeH BBIXOJIa U3 TII00ATBHBIX SKOJOTHUECKUX MPOOJIeM U
obecrieueHus: mepexoja K  YyCTOMUMBOMY  Pa3BUTHIO,  PalMOHAJIBLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYypcOB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIINIEHUS OOIIEeH KyJIbTYypbl, €CTECTBEHHO-HAYYHONH TI'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJTIbHOM TPaMOTHOCTH OOydarommxcs, GopMHpyeMOi
IPU U3y4YCHUU OMOJIOTHH,

MMOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH UCIOJb30BaTh TMOJydaeMble 3HAaHMUS [Ji1 aHajlu3a U
OOBSICHEHUS SIBJICHUIN OKPYXKAIOIIETO MUPa U MPOUCXOJAIIUX B HEM HU3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKJIOYEHUSI HAa OCHOBE HAay4yHbIX (PaKkToB U
MMEIOLIUXCS JAHHBIX C LIEJIbIO MOTYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BaTh OMOJOTHYECKUE 3HAHUS IS
pelieHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAHHUE IIEHHOCTH HAY4YHOW JESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO U UCCIIEA0BATENbCKYIO AESITEIbHOCTh NHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K aKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBHHM C KM3HEHHBIMH MOTPEOHOCTSIMH.



METANIPEIMETHBIE PE3YJIBTATBI

MeTtanpeIMEeTHBIE pe3yiIbTaThl OCBOCHHS y4eOHOTO MpeameTa «bromorus
BKJIFOYAIOT: 3HAYMMbIC I (OPMHPOBAHUS MHUPOBO33PCHUS OOYYaIOIIHMXCS
MEXTUCITUIUTMHAPHBIC (MEXKIIPEIMETHBIC) OOIICHAYYHBIC MOHATHUS, OTPaXKarolue
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
WCITOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHS, SBJIICHHE, TPOIIECC,
CHUCTEMa, Hay4YHBIH (pakT, MPUHIUII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHS,
UCCIICI0BaHKE, HAOIIOICHNE, H3MEPEHHUE, DKCIIEPUMEHT M APYTHE); YHUBEPCATbHBIC
ydeOHble JeHCTBUSA (ITO3HABATEIbHBIC, KOMMYHHKATHUBHBIC, DPETYJISITHBHBIC),
obecrieunBaromme GopmMupoBaHue yHKIIMOHATPHONW TPAMOTHOCTH M COITMATBLHOM
KOMITETCHIINA ~ OOYYAIOIIMXCS;, CIOCOOHOCTh  OOYYalONmUXCS  HCIOIh30BaTh
OCBOCHHBIE MEXIUCIUIUTMHAPHBIC, MUPOBO33PEHUYECCKHUE 3HAHKUS U YHUBEPCAIbHBIC
y4eOHbIC ICHCTBUS B MO3HABATEIFHOM M COLIMATIBHOM MPAKTHKE.

B pesynbrare uzydeHus OMOJI0THH Ha YPOBHE CPEAHETO 00111ero 00pa3oBaHus
y oOyuaromierocsi OyayT chOpMUpPOBaHbl [O3HABATEIbHBIE YHUBEPCAIBbHbBIC
y4deOHbIC JEHCTBHUS, KOMMYHUKATHBHBIC YyHHUBEpCaJIbHbIC Yy4ueOHBIC JCHCTBUS,
peryJISTUBHBIC YHUBEPCAIbHBIC YICOHBIC ICUCTBUS, COBMECTHAS JICITCIHHOCTD.

MeranpenMeTHbIe pe3yJbTaThl OCBOCHHS IIPOTPaMMBbl CpEIHEro OOIIero
00pa30BaHus JOJKHBI OTPaXKaTh:

OBJiagenne YHHUBEpPCAJIbLHbIMH yueOHBIMU NMO3HABATEJIbHBIMH
NEUCTBUSMM:

1) 6a30BbIe JJOrHYECKHE TeiiCTBHA:

CaMOCTOATENLHO  (OopMyIMpOBaTH W aKTyaJIM3UPOBaTh  MpobJemy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TMPU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITUICHHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHA, O00OIICHUS ), PACKPBIBATH CMBICT
OMOJIOTMYCCKUX TMOHATHH (BBIICIATh UX XapaKTCPHBIC NMPU3HAKH, YCTaHABINBAThH
CBSI3H C APYTUMU TOHSATHSIMH);

OTIpENCNATh 1EIU JeATEILHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JIOCTHUKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C ITOCTABJIICHHBIMH IICIISIMU;

HCIIOJIB30BaTh OMOJIOTHYCCKHIE TOHATHUS SIS 0ObSICHEHUS (PAKTOB M SIBJICHUM
YKUBOU MIPUPOIBI;

CTPOUTH JIOTHUECKHE pPaCCYXIACHUS (MHIYKTUBHBIC, IEAyYKTHUBHBIC, IIO
aHAJIOTUH), BBIABJIATh 3aKOHOMEPHOCTH W TIPOTHBOPEYHMS B PacCMaTPHUBACMBIX
SIBIICHUSX, (DOPMYITHPOBATH BHIBOBI M 3aKITFOUCHHS,

MPUMEHSTH CXEMHO-MOJICIIbHBIE CPEACTBA JIsI TPEACTABICHHS CYIIIECTBEHHBIX
CBSA3€Hi W OTHOIIEHWH B W3y4aeMbIX OHOJIOTMYECKHMX OOBEKTaX, a TaKKe
MPOTUBOPEYHMI Pa3HOTO pOja, BBIABICHHBIX B PA3JIMYHBIX WH()OPMAIMOHHBIX
HCTOYHHMKAX;



pa3pabaTbhiBaTh IUIAH PEIICHUS MPOOJIEMBbI ¢ Y4ETOM aHaIM3a UMEIOLIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIbTATOB
LIEJISIM, OLICHUBATh PUCKH TOCIIEACTBUM ACSITEIBHOCTH;

KOOPAMHHUPOBATH U BBINOIHATH PaO0OTY B YCIOBUSX PEATILHOTO, BUPTYaJIbHOIO
¥ KOMOWHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBUS:

BJIa/I€Th HaBbIKAMU y4€OHO-HUCCIIEI0BATENBCKON U MPOEKTHON JESATEIBHOCTH,
HaBbIKAMHU  pa3pellieHuss npoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IMOMCKY METO0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pa3JIMYHblEe BUIBl JACSITEIBHOCTH 10 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpEeTalUU, MPeoOpa3OBaHHUI0O M TMPUMEHEHUI0 B Y4eOHBIX
CUTYaLIMsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX U COLMATIBHBIX IPOEKTOB;

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

CTaBUTb M (HOPMYJIHpPOBaTh COOCTBEHHBbIE 3aJauyd B 00pa3oBaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaIIMSIX;

BBISIBJIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHUS, HAXOAUTh apryMEHTHI ISl JOKa3aTeIbCTBAa CBOMX
YTBEPKJICHHM, 3a/1aBaTh IAPaMETPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBaTh IIOJyYEHHBIE B XOJE pELICHHs 33Ja4d  pe3yJIbTarhl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIISTh IEJICHAIIPABICHHBIM MOUCK IEepeHOca CPEeICTB U CIOCOOOB
JEHCTBUS B MPO(PECCUOHANBHYIO CPELLY;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATEIbHYIO M MPAKTUYECKYHO O00JacTH
KU3HEIEATEeIbHOCTH;

YMETh MHTErPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00IacTe;

BBIJIBUTaTh HOBBIE WJEH, MpejiaraTb OPUTMHAJIBHBIE MOAXOJbl U pPELICHUS,
CTaBUTH NMPOOJIEMBI U 33a4H, TOMYCKAIOIIKE aTbTepHATUBHBIC PEILICHUSI.

3) pabora ¢ unpopmaumei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(pOpMAIMK (TEKCTE y4eOHOro
nocoOusi, HAy4YHO-TIOMYJIIPHOM JuTeparype, OHOJOTHYECKHX CIIOBapsiAX U
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHAIM3UPOBAThH
UHGOPMAIIMIO Pa3IMYHBIX BUIOB U (POPM MpeCTaBICHUSI, KPUTUUECKU OLIEHUBATh
€€ JOCTOBEPHOCTh U HEMPOTHBOPEUYUBOCT;



(GbOopMyIHUPOBATh 3aMPOCHl U MPUMEHSATH PA3IMYHBIE METOJbI MPHU TOUCKE U
otbope Omosornyeckoil MHpOpMalu, HEOOXOIUMOM IS BBIMOJIHEHHUS y4eOHBIX
3a/1ay;

npuoOpeTaTh OIBIT MCHOJIB30BAHMS HH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYI0  (GOpMy  TMpEACTABICHUS
ounosiornyeckoi nHGopManuu (CxeMbl, rpadUKu, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U
Apyroe);

UCIIOJIb30BaTh HAyYHbIA A3BIK B KayecTBE CpeAcTBa Npu paboTe C
Ouonornueckoi uHGpOpManuend: NPUMEHATh XHUMHUYECKHUe, (usnueckue W
MaTE€MaTUYeCKHE 3HAaKU W CUMBOJBI, (HOpMYyJbl, abOpeBUaTypy, HOMEHKIATYDY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HarJIsIAHOCTH;

BJIAJE€Th  HABBIKAMM  pAacloO3HaBaHWd M 3allUThl  MHG)OpManuw,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OBJaieHne YHUBEPCAIbLHBIMI KOMMYHHMKATHBHBIMM J1€/iCTBUSIMU:

1) o0mmenne:

OCYHIECTBJISATH KOMMYHHUKAIIMK BO BceX cepax KU3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM JIMCKYCCHUU IO CYHIECTBY OOCYXIaeMoOil TeMbl (yMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHTEJIbHO BBINIOJHEHUS MpejIaraeMon
3a/1a4d, YYUTHIBATh MHTEPECHI U COTJIACOBAHHOCTH IMO3UIMN APYrUX YYaCTHHUKOB
JIAAJIoTa UK TUCKYCCUU);

pacro3HaBaTh HEBepOaJbHbIE CpEACTBA OOIIECHUS, TOHHMAaTh 3HAYCHUE
COIIMAIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUS KOH(MIUKTHBIX CHUTYaIlUH,
YMETh CMSATYATh KOH(PJIUKTHI U BECTU MEPETOBOPHI;

BIAJCTh PA3IMYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBUSI, TTOHUMATh
HaMEpEHUSs JIPYTUX JIIOJIeH, MPOSBISATh YBAKUTEIHLHOE OTHOIIIEHHE K COOECETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHS C HCIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eATeTbHOCTD:

MOHMMATh W KCHOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYAIbHOU
paboThI MPU PEIICHUH OMOJIOTUYECKOUN MPOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MIPUMEHEHUS TPYIINOBBIX (DOPM B3aUMOJICHCTBUS TIPHU PEIICHUU yUeOHOU 3a/1a4H;

BBIOMpPATh TEMATHKy W METOJbl COBMECTHBIX JCUCTBHHM C y4&€TOM OOIIUX
MHTEPECOB M BO3MOYKHOCTEN Ka)KIOro YjeHa KOJUIEKTHBA,;

NPUHUMATh 1€  COBMECTHOM  JEATENbHOCTH, OpPraHU30BbIBATH WU
KOOPJAMHUPOBATH JEUCTBUA IO €€ ITOCTHKEHUIO: COCTABIATH IUIAH JECHCTBUM,



pacrupeneniaTb poid ¢ Y4ETOM MHEHHMM YYacCTHHUKOB, OOCYXXIaTh pE3yJIbTaTbhl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXJI0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/iaraTb HOBBIE NPOEKTHI, OLEHHMBAaTh HUIEU C TMO3ULUUA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE ITOBEACHUE B PA3IUYHBIX
CUTYaIUSIX, TPOSBIISITH TBOPYECTBO U BOOOpAKEHUE, ObITh MHULIUATUBHBIM.

OBJiaeHne YHUBEPCAJIbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) caMmoopranu3anms:

UCIIONb30BaTh OHMOJOTHYECKHE 3HAHUS JUIS BBIABICHUS MPOOJIEM H HX
pelIeHus B )KU3HEHHBIX U YUEOHBIX CUTYaIUSIX;

BBHIOMpAaTh HAa OCHOBE OHMOJIOTMUECKHX 3HAHWUU II€JIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBUSIX M MOCTYIKAaxX IO OTHOILICHHUIO K JKHBOHU MPHUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIIKX;

CaMOCTOATENIbHO OCYIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIISATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATh COOCTBEHHBIC 3aJlaud B 00pa30oBaTEbHOM
JEATEIIbBHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSATEIILHO COCTABJISITH IIJIaH PEIICHHUS TPOOIIEMBI C YUETOM UMEIOITUXCS
peCypcoB, COOCTBEHHBIX BO3MOXXHOCTEN U MPEANOUYTCHUM;

JlaBaTh OLICHKY HOBBIM CHUTYaIIHsIM;

pacuIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;

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

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CrOCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIIMH B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIM U
KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBBHI B JIESTEIHHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMbIX JECHCTBUM U MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBAHMM, MCIOJIb30BaTh MPUEMBI PEQIEKCUU I OLEHKH CUTYyalluu, BbIOOpa
BEPHOT'O PEILICHUS;

YMETh OILICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO MX
CHU)KEHMUIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTUX NpPU aHaIu3€ pe3yJbTaToB
NEeSATEIbHOCTH;



3) npunsiTHe ceds U APYrux:
IPUHUMATH ce0sl, MOHMUMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA;
NPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAIU3€ pe3yJIbTaTOB
NEATEIbHOCTH;
IpU3HaBaTh CBOE IIPABO U MPABO JPYTUX HA OLINOKY;
pa3BUBATh CIOCOOHOCTH MTOHUMATh MUP C TIO3HUIMH JPYTOro YeJIOBeKa.
IHNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIe pE3yNbTaThl OCBOCHMSI COJEPXKAHHMS Y4YEeOHOro mpeaMmera
«buonorus» Ha yrayOJAEHHOM ypOBHE OpPUEHTHPOBAaHBI Ha obOecreueHue
npodmibHOrO  OOydeHust  oOydaromuxcst  Owonormu. OHH — BKIIIOYAOT:
cneruuyecKkue it OMOJIOTHH HayYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 110
OCBOCHHIO, UHTEPIPETALMN U MPEOOPA30BAHUIO 3HAHUM, BUJIBI JEATEILHOCTH IO
MOJIYYCHUIO HOBBIX 3HAHUU U MX NMPUMEHEHHUIO B PA3JIMYHBIX YUYE€OHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyanusax. [IpenMeTHbie pe3ynbTaThl MPEACTABICHBI MO
roJiaM U3y4YeHUs.

[IpeameTHbIe pe3ynbTaThl OCBOCHUS yueOHOro mpeamera «buonorus» B 10
Kjlacce NOJDKHBI OTPAXKATh:

chOPMHUPOBAHHOCTh 3HAHUW O MECT€ U POJM OHOJIOTMM B CHCTEME
€CTEeCTBEHHBIX HAayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOM KapTUHBI MUpa, B
NO3HAHWM  3aKOHOB TOPHUPOABI U  pEUHIeHMH TOpoOJIeM  palMOHAIBHOIO
MPUPOIOTIOIH30BaHUS, O BKJIaJIe POCCUICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OMOJIOTHH;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIaraloIire ONOJIOTUYECKUE TEPMUHBI W TMOHATHS (KU3HB, KIIETKa,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOPETYJSIIUs, CaMOBOCIPOU3BEIECHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT W Pa3BUTHUE), OMOJOTUYECKHE TEOPUU
(xnetounast Teopus T. [lIBanna, M. Ilneiinena, P. BupxoBa, XxpoMocoMHas Teopus
HacnenctBeHHocTH T. Moprana), yuenuss (H. W. BaBumoBa — o meHTpax
MHOT000pa3us U MPOUCXOXKACHUS KyJIbTYPHBIX PACTEHHI), 3aKOHBI (€AMHO0Opa3us
MIOTOMKOB TE€pPBOr0 MOKOJIEHUSI, PACUICIUIEHUs, YHCTOTHl T'aMET, HE3aBHCUMOTIO
HacienoBanuss [. MeHgensa, TrOMOJOrMYECKUX PSOOB B HACJIEICTBEHHOU
n3menunBoctu H. . BaBuiioBa), npuHIMIBI (KOMILIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMH METOJIaMH HAy4YHOTO TIO3HAHMS, HCIOJIb3YEeMbIX B
OMOJIOTMYECKUX HCCIAEIOBAHUSIX IKUBBIX OOBEKTOB (OMHCaHUE, HU3MEPECHHUE,
HaOJIOICHNUE, DKCTICPUMEHT);

YMEHHE BBIICIATH CYIIECTBEHHbBIE TPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
HYKApUOT, OJIHOKJIIETOYHBIX M MHOTOKJIETOYHBIX OPTraHU3MOB, B TOM YHCIIC
OakTepuii, rpuOOB, paCTEHUM, ’KUBOTHBIX U YEJIOBEKA, CTPOCHHS OPTaHOB U CUCTEM
OpraHOB pAaCTEHUW, >KUBOTHBIX, YEJIOBEKA, IPOILIECCOB >KU3HEAESITEIbHOCTH,



IPOTEKAIOIIMX B OpTaHU3Max PAacCTEHUH, )KUBOTHBIX U YEJIOBEKa, OMOIOTHYECKUX
IPOIIECCOB: 0OMEHa BeUIeCTB (MeTaboIM3M), MPEBPAILICHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIOB MUTAHUS, (OTOCHHTE3a U XEMOCHHTE3A,
MUTO3a, M€H03a, raMeTorenes3a, SMOpHUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHA,
pPa3MHOXKEHHUS,  HMHJIMBUIYaJBHOTO  PAa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEUCTBHS T€HOB, T€TEPO3UCA, UCKYCCTBEHHOIO 0TOOPA;

YMEHUE YCTaHABIIMBATh B3aUMOCBS3M MEXKIY OpPraHOMJAMH KIETKH U HX
(YHKIUSAMHU, CTPOCHUEM KJIETOK pa3HbIX TKaHEH M UX (QYHKUHUAMH, MEXITY
OpraHaMM M CHCTEMaMU OpraHOB y pPAacTEHMH, >KMBOTHBIX M YEJIOBEKa U UX
(GYHKIUAMHU, MEXAY CHCTEMaMH OPraHoB U MX (QYHKIMSAMH, MEXIy STanamu
oOMeHa BEeIIECTB, 3TallaMU KJIETOYHOTO IUKJIA U )KU3HEHHBIX I[IUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHs, T€HOTHUIOM U (PEHOTHIOM, (DEHOTUIIOM H
dakTopamu cpenibl OOUTaHUS;

YMEHHE BBISABIATH OTIMUYUTEIbHBIE MPU3HAKU KUBBIX CHCTEM, B TOM YHCIIE
pacTeHUi, )KUBOTHBIX M YEJIOBEKa;

YMEHUE MCIOJIb30BaTh COOTBETCTBYIOLIME apPryMEHThI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl J0Ka3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMAaTUYECKUX TPy,

YMEHHE peniaTb OMOJIOTUYECKUE 33]Ja4H, BBISBISATH NPUUMHHO-CIIEICTBEHHBIE
CBSI3M MEXKJIY UCCIEAYEMBIMU OMOJOTMYECKUMH MPOLECCAMHU U SBJIICHUSMHU, J1€TaTh
BBIBO/Ibl U IPOTHO3bI HA OCHOBAHUU TOJYUYEHHBIX PE3YJIbTaTOB;

YMEHHE BBINOIHATH J1a0OpAaTOPHBIE M NPAKTHUECKHUE padOThl, COOIIOAATH
npaBuia npu padboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYI0BAHHUEM;

YMEHHME BBIIBUraTh THUIOTE3bl, MPOBEPATh MX OSKCIEPUMEHTAIbHBIMU
cpenctBamMu, (GOpMyIHpys Lelb MCCIEIOBAaHUS, aHAJU3UPOBATH MOIYUYEHHBIE
pE3yNbTAThI U I€NIaTh BHIBOADL;

yMEHUE Y4YacTBOBaTh B y4e€OHO-UCCIIEIOBATEILCKONW paboTe Mo OHOJOTHH,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJIbHBIX HAay4YHBIX OOIIECTB, U
nyOJUYHO  TPEACTaBIATh  MOJYYEHHbIE  pe3yJbTaTbl HAa  YYEHUYECKHX
KOH(epeHUusX;

YMEHUE OLIEHUBATh 3TUYECKHE aCIEKTbl COBPEMEHHBIX MCCIIEJOBAaHUN B
o0acTy GMOJIOTUU U MEAUIMHBI (KJIOHUPOBAHUE, HCKYCCTBEHHOE OIUIOA0TBOPEHUE,
HaIpaBJIEHHOE N3MEHEHNE T€HOMA U CO3/JaHie TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYILECTBIATh OCO3HAHHBIA BBIOOp Oyaymiedl mpodeccuoHalbHON
JEATEeIbBHOCTH B 00JIaCTH OMOJIOTHH, MEIUIMHBI, OMOTEXHOJOTHH, BETEPUHAPHUU,
CEJIbCKOI'O XO34KCTBa, MUILIEBON MPOMBIIIIIEHHOCTH, YIIIyOJIaTh MO3HABATENIbHBIHI
WHTEpEC, HAMPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOMIEH TTpodeccuu u
OpoAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3alUsIX CpPETHETO
po¢eCCUOHAIBHOTO U BBICIIIETO 00pa30BaHUsI.



[IpeameTHBIE pe3yNbTaThl OCBOCHUS ydeOHOTO Tpeamera «buomorus» B 11
Kjacce JOJDKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUW O MECT€ W pONH OWOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTHHBl MHpA, B TO3HAHMM 3aKOHOB IMPHUPOABI M PEIICHHH SKOJOTHYECKHX
npoOyieM 4YelnoBeYeCTBa, a TaKkKe B PEIICHHH BOMPOCOB PAIMOHAIBHOTO
MIPUPOOIIOIH30BaHUS, U B ()OPMUPOBAHUH IICHHOCTHOTO OTHOIICHUS K MPUPOJE,
OOIIECTBY, YEIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTUY;

YMEHUE BIAJIETh CUCTEMOM OMOJOTMYECKHX 3HAHUN, KOTOpas BKIIOYAET
ONpENeNICHUs] M TOHUMAHHUE CYLIHOCTA OCHOBOIIOJATaloOUMX ONOJIOTMYECKUX
TEPMUHOB M MOHATHI (BHI, 3KOcucTeMa, Ouocdepa), OMOIOrMUYECKHE TEOPUU
(aBomonionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs SBOJIOLMH), YUCHHUS
(A. H. CesepiioBa — 0 nyTsiX U HampaBieHusx sBoitonuu, B.M. BepHaackoro — o
ounocepe), 3akoHbl (reHerrnueckoro paBHoBecus k. Xapau u B. BaitnOepra,
3apojsimieBoro cxojacrea K. M. boapa), mpaBuna (mMunumyma FO. JluOuxa,
HKOJIOTMYECKON THUpaMuibl IHEpPTuM), rumnotre3bl (runoreza «vupa PHK» V.
['un6epra);

YMEHHE  BJIQJAETh  OCHOBHBIMH  METOJlaMM  HAy4YHOrO  IO3HAHMA,
UCIIOJIb3YEMbIMHU B OMOJIOTHYECKUX UCCIIEIOBAHUSAX KUBBIX 00BEKTOB M DKOCUCTEM
(omucanue, u3MepeHue, HaOMIOJIEHUE, SKCIEPUMEHT), CIOCOOaMU BBISBICHUS U
OLICHKH aHTPOIIOTE€HHBIX U3MEHEHUH B IPUPO/IE;

YMEHUE BBIJEIATh CYIIECTBEHHBIE TPHU3HAKH: BHJIOB, OHOTEOIEHO30B,
PKOCUCTEM U Ouochepbl, CTAOMIM3UPYIONMIETO, ABWXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOTO 0TOOpA, AJIIONMATPUYECKOTO U CUMITATPUYECKOTO BUAO0Opa30BaHuS,
BIIMSHUSL ~ JBWXKYIIMX  CHJ  DBOJIIOIMM  HAa  TEHO(POHA  MOMYJISIIUH,
MIPUCTIOCOOJICHHOCTH OPTraHU3MOB K cpejie OOMTaHMs, YepeOBaHUS HAIPaBICHUMN
ABOJIIOLINM, KPYTOBOPOTA BELIECTB U MOTOKA YHEPTUU B IKOCHUCTEMAX;

YMEHHUE YCTaHABJIMBAaTh B3aUMOCBS3U MEXIY MPOIECCAMU HBOJIOINH,
JBIDKYIIMMHA CUJIAMH aHTPOINOreHe3a, KOMIIOHEHTaMHU Pa3IMYHbIX KOCUCTEM U
MPUCIIOCOOJICHUSIMUA K HUM OPTaHU3MOB;

YMEHHE  BBISIBISATH  OTJIMYUTENbHBIE  TMPU3HAKKM  JKUBBIX  CHUCTEM,
MIPUCITOCOOJICHHOCTh BHJIOB K Cpele OoOMTaHus, aOMOTHYECKHUX M OHMOTHYECCKHUX
KOMIIOHEHTOB ~ DKOCHUCTEM, B3aMMOCBSI3€M  OpPraHu3MOB B  COOOIIECTBaX,
AHTPONOTEHHBIX U3BMEHEHHUM B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIONINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JUIsl I0KQ3aTeJIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPTaHU3MOB U CPeJIbl OOUTAHUS, CAMHCTBA



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

YMEHHE periaTh OMOIIOTUYECKUE 3a/1a4H, BBISBISATH MPUUNHHO-CIICICTBEHHBIC
CBSI3M MEXIY UCCIIeTyeMbIMU OMOJIOTHYECKUMH TIPOIECCAaMH | SBICHUSMU, JIeTIaTh
BBIBOJIBI M TPOTHO3BI HA OCHOBAHWH ITOJIYYCHHBIX PE3yJIbTaTOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M IPaKTUYECKHUE padOThI, COOMHOAATH
npaBuiia pu padoTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYI0BaHUEM;

YMEHHE BBIJBUTaTh THIIOTE3bl, MPOBEPATh WX OAKCICPUMEHTAIHLHBIMU
cpencTBamMu, (GOpMyIUpPYs 1eJdb HCCICIOBAHMS, aHAJTU3UPOBATH IOJYYCHHBIC
PE3YNIbTaThI U JCNaTh BBIBOJIBL;

YMEHHE y4acTBOBaTh B y4eOHO-HMCCIENOBATENbCKOW paboTe Mo OHOJIOTHH,
OKOJIOTUM U METUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJBHBIX HAayYHBIX OOINECTB, U
nyOJIMYHO  TOPEIACTaBIATh  MOJYYEHHBbIE  pe3ysbTaThl Ha  YYEHHMYECKHX
KOH(epeHIusX;

YMEHHE OIIEHHWBATh TUTIOTE3bl U TEOPHH O MPOUCXOKICHUU KU3HU, YEIOBEKA
¥ UYEJOBEUECKUX pac, O MPUYMHAX, MOCIEACTBUIX U CIIOCO0ax MpeAoTBpaIlCHUs
r100albHBIX U3MEHEHUM B Ouocdepe;

YMEHHE OCYILECTBISATh OCO3HAaHHBIM BBIOOp Oyayuiell mpodeccuoHambHON
JESTEIIbHOCTH B 001aCTH OMOJIOTUH, KOJIOTUH, IPUPOJOTIONb30BAHMS, METULIUHBL,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUHU, CEIBCKOTO XO3AWCTBA, IHIIEBOU
MPOMBINIJICHHOCTH, YIUIYOJIsATh TO3HABATEIbHBIA HMHTEPEC, HAMpaBICHHBIA Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTBYIOIIEW  MNpodeccuu U MPOJOJIKEHUE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATBHOTO U
BBICIIIETO0 00Opa30BaHUSI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposBbie)
Ne ni/m Konrposbnsie  IIpaxkrunyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenr
1 buonorus xak Hayka 1
2 JKuBble crucTeMbl M UX H3Y4YECHUE
3 buosnorust kietku 0.5
4 XuMHYeCcKasi OpraHUu3aIus KJICTKH 10
5) Crpoenrnie u GyHKINHU KICTKU 8
5 OOMeH BelecTB U IpeBpalleHUe YSHEPTUU B 9 1
KJIETKE
; Hacnencreennas ungpopmanus u 9 05
peanu3anus e€ B KIeTKe
JKu3HEeHHBIH UK KIETKU 6 1
CtpoeHue u QyHKIMH OpraHu3MOB 17 1.5
10 Pa3smHOXeHue u pa3BUTHE OPraHU3MOB 8 1.5
1 ['eneTrka — HayKa 0 HacJIE€CTBEHHOCTU U 5 05
U3MEHYMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6
14 ['eneTrka yemoBeka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 buoTtexHonorus u cuHTeTUYECKask OMOIOTHS 4
17 PesepBHOoe Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/l Konrpoabnsie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTrejibHbIe
padoThI padoThI
pecypcbl
1 3aposkJeHNe U pa3BUTHE IBOJIIOIMOHHBIX 4
IpeJICTaBICHUN B OMOJIOTUU
Mukpo3Bostonus 1 €€ pe3yabTaThl 14 2
MaxkpoaBomtonus U €€ pe3yabTaThl 6
[TpoucxoxaeHue u pa3BUTHE KU3HU Ha
4 P 8 P 15 15
3emuie
5 [IpoucxoxaeHue yenoBeKka — aHTPOIIOTeHES 10 1
DKOJoTUsl — HayKa O B3aUMOOTHOIIICHUSAX
6 OpPraHW3MOB M HaIOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY2Karolleu cpeaou
Opranu3Msl U cpesia 0OUTaHMs 1.5
DKOJIOTHS BUIOB U TIOITYJISIIIAA 0.5
DKos0orus coodIecTB. DKOJIOTHYECKHe
9 H 12 0.5
CUCTEMBI
10 buocdepa — rinobanbHas s3kocuctemMa
11 YenoBek U OKpyXkaromas cpeia
12 PesepBHOe Bpems
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5




HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
n/n Tema ypoka Bcero Kontpoarmpie  Mpaxrueckue U3YYEeHUsS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
1 buonorus kak KOMIUIEKCHAsI HayKa U Kak 1
4acTh COBPEMEHHOTO 00IIeCTBa 05.09.2024
2 JKuBble cucTeMbl U X CBOMCTBA 1 05.09.2024
3 YpoBHEBast OpraHU3aLUs KUBBIX CUCTEM 1 07.09.2024
4 HcTopust OTKPBITHS U U3YUEHUS KIETKU. 1
Knerounas Teopus 12.09.2024
Metozasl MOJNIEKYJIAPHON U KIETOYHON
6uonoruu. [IpakTnueckas padora
5 «3yueHne MeTo0B KIIETOYHON 1 05
ouomnoruu (xpomatorpadus, 12.09.2024
anexTpodopes, muddepeHnraibHoe
ueHtpudyruponanue, [TLP)»
6 XHUMHUYECKUH COCTAB KIETKH 1 14.09 2024
7 MuHepalbHbIC BENECTBa KICTKH, UX 1
Ouosornueckasi poib 19.09.2024
3 Opraanyeckue BenecTBa KIeTKH — 1 05
oenku. JlaboparopHas pabota 19.09.2024




«OOHapyxeHue 0elKOoB C HOMOIIBIO
Ka4eCTBEHHBIX PEAKIINI»

10

CgoiicTBa, K1accupuKanyst U QyHKIUNA
0enKoB

OpFaHI/I‘{eCKI/Ie BCIICCTBA KIICTKHU —
YIJI1€BOJbI

21.09.2024

26.09.2024

11

OpI‘aHI/IquKI/Ie BCIICCTBA KIICTKHU —
JIUITUABI

26.09.2024

12

Hyxkneunossie kucnorsl. JIHK u PHK.
JlabopaTtopHast pabora «HMcciaenoBanue
HYKJICHHOBBIX KHCJIOT, BBIJICIICHHBIX U3
KJICTOK Pa3JIMIHBIX OPTaHU3MOB)

0.5

28.09.2024

13

14

Crpoenue u pynkuuu ATO. [lpyrue
nHykneosuarpudocdarsr (HTD)
CexBenuponanue JIHK. Metoapl
TE€HOMUKH, TPAHCKPUIITOMUKH,
IIPOTEOMUKHU

03.10.2024

03.10.2024

15

MeTto/1bl CTPYKTYPHOM OHONIOTHH

05.10.2024

16

17

18

Tunel knetok. [Ipokapuornueckas
KJIETKa

CtpoeHne 2yKapuoTHUYECKOM KIIETKH.
[IpaxTuueckas padora «M3yuenue
CBOWCTB KJIETOUYHOW MEMOpaHbI»

OnHOMEMOpaHHBIC OPTaHOUIBI KIICTKH.
[IpaxTuueckas padora «M3yuenue
JBUKEHMS LIUTOIUIa3Mbl B PACTUTENBHBIX
KJIETKax»

0.5

0.5

10.10.2024

10.10.2024

12.10.2024




19

[ToBepxXHOCTHBIN amnmapar KJIeTKA

17.10.2024

20

[ToryaBTOHOMHBIE OPTaHOUIBI KJIETKU:
MUTOXOHJIpHH, TUTacTUbL. JlabopaTopHas
pabota «MccnenoBanue mia3Moau3a u
JIETUIa3MOJIN3a B PACTUTEBHBIX KIIETKAX)

0.5

17.10.2024

21

22

HememOpanHbie OpraHOUIbI KICTKH

Ctpoenue u GyHKIMH S1Ipa

19.10.2024

24.10.2024

23

CpaBHI/ITe.HBHaFI XapaKTCPUCTHKA KJIICTOK
sykapuort. JlabopaTopHas pabora
«M3yueHne CTPOCHHUS KIIETOK Pa3TMYHbBIX
OpPTraHU3MOBY

0.5

24.10.2024

24

ACCUMUIISITIVS ¥ TUCCUMILISALINS — JIBE
CTOPOHBI MeTaboau3Ma. THIbl oOMeHa
BemecTB. JlabopaTopHas pabora
«M3yueHne KaTaTMTHIECKOM aKTUBHOCTHU
dbepMeHTOB (Ha IprUMepe aMUIIa3bl WK
KaTasas3bl)»

26.10.2024

25

26

DepMEHTaTUBHBIN XapaKTep peakui
KJIETOYHOT0 MeTa0o0In3Ma.
JlaGopatopHas pabora «3yueHue
(epMEeHTaTUBHOTO PACIICTIIICHUS
HEePOKCH/Ia BOJOPO/Ia B PACTUTENBHBIX U
KUBOTHBIX KJIETKAX»

Bbenku-akTuBaTOpHI U OCNKU-UHTUOUTOPHI

0.5

07.11.2024

07.11.2024




27

ABTOTpO(DHBIN THIT 0OMEHA BEIIECTB

09.11.2024

28 DoTOCUHTE3 14.11.2024

XemocuHTe3. JJaboparopnas padota
29 «CpaBHeHue nporieccoB GOTOCUHTE3a U 0.5

XEMOCHHTE3a» 14.11.2024

AHas’poOHBIC OpraHu3Mbl. Buibl
30 opoxenus. JlabopaTopHas pabora

«CpaBHEHHE MTPOLIECCOB OPOKEHUS U 16.11.2024

JIBIXQHUSD
31 AdpoOHBIE OPTaHU3MBL. JTaIbl

SHEPreTHYEeCKOro ooMeHa 21.11.2024

DHeprusi MeMOpaHHOT0 TpaueHTa
32 npoTtoHoB. Cunte3 AT®: pabora

HgOTOHHOfI ATq)-CI/IHTaSI)II) 21.11.2024
33 Peakuun MaTpuyHOro cCMHTE3a 93.11.2024
34 Tpa"cKkpunus — MaTpUYHBIA CHHTE3

PHK 28.11.2024
35 TpaHcHsIUs U €€ dTarbl 98.11.2024
36 KoaupoBanue amuHOKucaoT. Ponb

pubocom B OuocuHTe3e Oenka 30.11.2024
37 Opranuzanus reHoMa y TpoKapuoT 1

JYKapuoT 05.12.2024
38 MoJteKyIsIpHbIE MEXaHU3MBbI SKCIIPECCHH

TEHOB Y 9YKapHOT 05.12.2024




Bupycsl — BHeKs1eTOUHBIE (POPMBI
KHU3HHU U OOJIUTaTHbIE apa3UThI.

39 0.5
[IpakTrueckas pabora «Co3nanue 07.12.2024
MOJIETH BUPYCa»
40 BupycHsle 3a00s1eBaHNs YellOBeKa,
YKUBOTHBIX, PACTEHU 12.12.2024
41 Hanorexnonoruu B 6uonoruu u
MEUIIMHE 12.12.2024
42 JKUu3HEeHHBIN UK KIETKH 14.12.2024
43 Matpuunslii cunte3 JTHK 10.12.2024
Xpomocomsl. JTaboparopHast pabota
44 «3y4eHne XpoMOCOM Ha FOTOBBIX 0.5 19.12.2024
MHUKpOIpenapaTax»
45 JleneHue KJIETKM — MHUTO3 91.12.2024
Tunel kneTok. KapuoknHes U IUTOKUHES.
JlaGopaTtopHnast pabora «Habmronenue
46 0.5
MHUTO3a B KJIETKaX KOHYMKA KOpeIIKa 26.12.2024
JyKa (Ha TOTOBBIX MHKpOIpenapaTax)»
47 Perynsiums »KU3HEHHOTO LIMKJIA KIIETOK 96.12.2024
48 OpranusM Kak euHOe LIeJ0e 98.12.2024
Txanu pacrenuii. Jlaboparopnas pabota
49 . - 0.5
«M3yueHue TKkaHel pacTeHUI» 11.01.2025




TkaHu 'KMUBOTHBIX U YEJIOBEKA.

50 Ha6opvaTopHa;1 pabora «3ydyeHue 0.5 16.01.2025

TKaHEH JKUBOTHBIX»

Opranel. CucTeMbl OPraHoB.
51 JlaboparopHas pabota «3ydenue 0.5 16.01.2025

OpraHOB LIBETKOBOT'O PACTCHHSD)
52 Ornopa Tena opraHu3MoB 18.01.2025
53 JIBr>KeHHe OpraHu3MOB 93.01.2025
o4 [Iutanue oprann3MoB 93.01.2025
55 [TuTaHue MO3BOHOYHBIX )KUBOTHBIX.

[IumeBapurenbHas cucreMa 4eaoBeKa 25.01.2025
56 JIpIxaHue opraHu3MoB 30.01.2025
57 JlpIxaHue MMO3BOHOYHBIX )KUBOTHBIX U

YeroBeKa 30.01.2025
58 TpaHcopT BelecTB y OpraHu3MoB

01.02.2025

59 KpoBeHocHas cuctemMa mo3BOHOYHBIX

JKUBOTHBIX U YEJIOBEKa 06.02.2025

B
60 BIJICTICHHE Y OPTaHU3MOB 06.02.2025
61 3amuTa y OpraHu3MoB 08.02.2025
62 NMMyHHas cucTeMa 4yenoBeka

13.02.2025




PazgpaxxumocTs 1 peryisus y

63 OpraHU3MOB 13.02.2025
64 I'ymopasnbHas perynsnus 1 9HI0KpUHHAS
CUCTEMA KUBOTHBIX U YEJIOBEKA 15.02.2025
65 ®DopMbI Pa3MHOKEHUST OPTaHU3MOB 90.02.2025
66 [TooBoe pazMHOKEHUE 90.02.2025
o7 Meiios 22.02.2025
['amerorene3. OOpa3oBaHue U pa3BUTHE
HOJIOBBIX KJeTok. JlabopaTopHas paboTa
68 0.5
«M3yueHne cTpOoeHHUS MOJIOBBIX KIETOK 27.02.2025
Ha FOTOBBIX MUKPOITpEIapaTax»
69 NunuBHyansHOE pa3BUTHE OPraHU3MOB
— OHTOTEHE3 27.02.2025
70 3akyajKa OpraHOB U TKaHEH U3
3apO/IBIIIEBHIX JIUCTKOB 29.02.2025
Poct u pazBuTHe JKUBOTHBIX.
JlabopaTtopHnas pabota «BrlisiBiieHHE
71 . 0.5
NIPU3HAKOB CXOJICTBA 3apOIbIIIECH 05.03.2025
MIO3BOHOYHBIX JKUBOTHBIX)
PasMHOXeHUE U pa3BUTHE PACTCHUM.
JlaGopatopHas pabora «CtpoeHue
72 0.5
OpPraHOB Pa3MHOXEHHS BBICIITIX 05.03.2025
pacTeHuin»
73 HcTopus cTaHOBIEHUS U Pa3BUTHS
TEHETUKU KaK HayK1 07.03.2025




74

OCHOBHBIC TIOHATHS U CUMBOJIBI
reHetuku. JlabopaTopHas pabora
«/Ipo3oduna Kkak 00BEKT TEHETHIECKUX
HUCCIIENOBAHUN)

0.5

12.03.2025

75

76

3aKOHOMEPHOCTH HACIEAOBAHUS
NpU3HAKOB. MOHOTHOpUAHOE
ckpemuBanue. [Ipaktuueckas pabota
"U3ydyeHue pe3yabTaToB
MOHOTHOPUAHOTO CKPEIIUBAHUS Y
Jpo30¢uIb"

I{uTomorunueckre OCHOBBI
MOHOTHOPHUIAHOTO CKPEIIUBAHUS

0.5

12.03.2025

14.03.2025

7

78

79

AHanu3upymrouiee CKpeluuBaHue.
Henosnnoe nomMmuanpoBanue

JurubpuiHoe cKpeluBaHue.
[TpakTuyeckas pabora «M3ydenue
pe3yibTaTOB JUTHOPUAHOTO
CKpEIIUBAaHUS Y APO30(PHIIBI»

I_[I/ITOJ'IOFI/I‘-ICCKI/IC OCHOBBEI I[I/IFI/I6pI/II[HOFO
CKpCIIUBaHUA

0.5

19.03.2025

19.03.2025

21.03.2025

80

CIIGHJ'IGHHOG HACJICOJOBAaHUC IPU3HAKOB

02.04.2025

81

82

XpOMOCOMHaH TCOpHUAL
HaCJICACTBCHHOCTH

I'eHeTuka nmona

02.04.2025

04.04.2025

83

I'enoTun kak menocTHas cucreMa

09.04.2025




84

I'eneTndeckuii KOHTPOJIb Pa3BUTHUSA
pacTeHHH, )KUBOTHBIX U YEJIOBEKa

09.04.2025

85

86

M3MeHunBOCTh MpU3HAKOB. Bubl
U3MEHYHUBOCTH

MoaudukanroHHass K3MEHIYMBOCTh

11.04.2025

16.04.2025

87

88

BapuauvoHHbII psia U BapUallMOHHAs
KkpuBas. JJaboparopHas pabota
«MccnenoBanne 3aKOHOMEPHOCTEN
MOIM(PUKAITMOHHON U3MEHYUBOCTH.
[TocTpoeHre BapHallMOHHOTO psiAa U
BapUAIMOHHON KPUBOI»

I'enotunuueckas NBMEHUYHUBOCTb.
KoMOnHaTHBHAs N3MEHYHUBOCTE

0.5

16.04.2025

18.04.2025

89

MYTaIII/IOHHaSI HU3MCHYHNBOCTS.
[IpakTuueckas pabora «Myrauuu y
Jpo30¢ bl (Ha TOTOBBIX
MHUKpOIpenapaTax)»

0.5

23.04.2025

90

91

92

3aKOHOMEPHOCTH MYTAI[MOHHOTO
npoiiecca. DMUTeHETHKA U ATTUT€HOMHUKA
I'enetuka yenoseka. [IpakTuyeckas
pabota «CocTaBieHHE U aHAIN3
POAOCIIOBHOM

MeToasl METUITMHCKON T€HETUKHT

0.5

23.04.2025

25.04.2025

30.04.2025

93

3HaueHne MEJUIINHCKON TEHETUKU B
MPEIOTBPALIEHUH U JICUCHUHN
reHEeTHYECKUX 3a00JI€BAHNN YeI0BEKA

30.04.2025




OCHOBHBIE TIOHATHUS CEICKITUH.
JlaGopaTtopHnast pabora «3yueHue

94 1 0.5
COPTOB KYJIbTYPHBIX PACTEHUN U TTOPOJT 07.05.2025
JIOMAITHUX KUBOTHBIX)»
MeToap! ceaeKIIMOHHON paboTHI.
n 1 .
95 Jlaboparopnas paboTa « 3yileHHe 0.5 07.05.2025
METOJ/IOB CEIICKIIUU PACTCHUI
JlocTr>KEeHMS CeJIEKIMU PACTEHUN U
96 KUBOTHBIX. HpaKTI/IIIf:CKaSI pabora 1 14.05.2025
«IIpuBuBKa pacTeHHI»
97 CoxpaHeHue, U3y4eHHe U UCIOJIb30BaHUE 1
TEHETUYECKUX PECypPCOB 14.05.2025
bruoTexHoorus Kak HayKa ¥ OTpaciib
98 npou3BojcTBa. [IpakTnyeckas padora 1 0.5 17.05.2025
«M3ydyeHne 00beKTOB OMOTEXHOIOTUIY
99 OCHOBHBIE HANpPaBJICHUS] CHHTETHYECKON 1
Ouonorumn 21.05.2025
100 XpoMOCOMHasi M TeHHAsI MH)KEHEPHUS 1 91.05.2025
101 MenuuuHckre OMOTEXHOIOTUH 1 93.05.2025
102 PesepsHbiit ypok. [loBTopenue, 1
0000111eHHe, cCUCTEMAaTHU3alis 3HAHUN 23.05.2025
OBUIEE KOJIMYECTBO YACOB I10 102 135

I[MPOT'PAMME




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara u@posBbIe
n/n Tema ypoka Bceero Konrpoanusie  IpaxTuteckue fll?»y‘leﬂl/lﬂ :)lﬁl()l;l;OBaTeanue
padoThI padoThI pecypeni
1 OpodoniionHast Teopust Y. JlappuHa 1
5 JIBH>KyIHE CHIIBI ABOJIFOIMU BUAOB 110 Y. 1
JapBuny
3 Bbopn0Oa 3a cymiecTBoBaHue, 1
€CTECTBEHHbIN U UCKYCCTBEHHBIH 0TOOD
4 dopMUpOBaHUE CHHTETUYECKOU TeOpUun 1
HBOJIIOLIMH
5 DTarbl HBOIIOIIMOHHOTO MPOIecca: 1
MHUKPO3BOJIIOLHUS U MaKPOIBOJIIOLIUS
6 [Momymsius — sneMeHTapHas eAMHULIA 1
3BOJIIOLIMU
3aKOH reHETHYECKOro paBHoBecus JIx.
7 Xapau, B. BaitnOepra. JlabopatopHas 1 05
pabota «BbIsBIEHNE U3MEHUYMBOCTH Y '
oco0eill 0HOTO BHJIa»
8 OneMeHTapHbIe GaKTOPBI IBOTIOLHUU 1
9 Dddext ocHoBarens. dpdext 1
OYTBIJIOUHOTO TOPJIBIIIKA
10 Murpauuu. M30n8umuu nonymsuuii: 1
reorpaduueckas, Ononormueckas
11 EctecTtBeHHbI 0TOOp — HanpaBISIOLINI 1
(hakTOp IBOFOITUHN




12

[TonoBoit oTOOP

13

[TpucnocoOIeHHOCTh OPraHU3MOB Kak
pe3yabTaT MUKPOABOIIOIHH.
Jlaboparopuas padota «3yueHue
apoMop(h030B U HINOATANITAIIUHN Y
pacTeHUH U KUBOTHBIX)»

0.5

14

[Ipumeps! ipucnocoOaeHUH y
OpraHu3MoB: Mopdoornieckue,
¢busnonornueckue, ONOXMMHUIECKHE,
noBeneHueckue. Jlabopatopuas padora
«[IpucnocodbneHns opraHu3MoB U UX
OTHOCHUTEJIbHAS 11€JIECO00Pa3HOCTh)»

0.5

15

Bup, ero kpurepuu u CTpykTypa.
Jlaboparopuas pabota «CpaBHeHUE
BUJIOB 110 MOP(OJIOTHIECKOMY
KPUTEPHIO»

0.5

16

17

Crpykrypa BUIa
BunooOpa3oBanue kak pe3yapTar
MHUKPO3BOJIIOLUN

18

19

20

CBs13b MUKPO3BOJIIOINH U
AIUAEMHUOJIOTHH

Maxpoasomtonus. [Taneonronornueckne
METO/IbI U3yUYEHHS IBOTIOLUU
buoreorpaduyeckue MeToabl U3ydeHUs
IBOJIIOLIMH

21

OMOpPHOIOrHYECKHEe U CPaBHUTEIBHO-
MOP(OJIOTHIECKUE METO/IBI U3YICHUS
HBOJTIONNHU




MonekynsapHO-TEHETUYECKUE,

22 OMOXMMHUYECKUE U MaTeMaTHUCCKUE
METO/Ibl U3YUYEHUS IBOTIOIIUN

23 OO01mre 3aKOHOMEPHOCTH IBOJTIOIIHH

24 AJnanTiBHAS paguaIus.
HepaBHOMEpHOCTH TEMITOB 3BOJIIOIIIHT

o5 HayuHbie runmoTe3sl IpoOrCX 0K ISHUS
JKM3HHU Ha 3emiie

26 JloHay4YHBIC MIPEICTABICHUS O
3apOKICHUH JKU3HU

97 OCHOBHBIE 3TaIbl HEOPTraHUYECKON
SBOJIIOIUN

28 ['unoTe3sl 3apoKACHNUS )KU3HU
WcTopus 3emau 1 MeTOMIBI €€ U3YUEeHHUS.

29 Jlaboparopuas padota «3yueHue u 0
OIMCAaHHNE UCKOIMAEMBIX OCTaTKOB &
JPEBHUX OPTAaHU3MOBY

30 HauanbHble 3Tanel oprannyeckoin
SBOJIIOIUN

31 DBOITIOLUS SYKApUOT
OCHOBHBIC 3TaNbl YBOJIOLHI

39 pacturensHOro Mupa. [IpakTudeckas 0
pabora «3ydeHue ocobeHHOCTEH &
CTPOCHHS PACTCHHUH Pa3HBIX OTJIEIIOB)

33 OCHOBHBIE 3Tambl 3BOJIOLHMH KUBOTHOTO

MHUpa




OBoronus )KUBOTHBIX. [IpakTnueckas

34 pabora «3yyeHue ocooeHHOCTEH 0.5
CTPOEHHSI TO3BOHOYHBIX KHUBOTHBIX)»

35 PazButue xu3Hu Ha 3emMIie Mo 3pam 1
nepuoiamMm

36 MaccoBble BEBIMUpaHUS —
9KOJIOTMYECKHUE KPU3UCHI MPOIILIOTO

37 CoBpeMeHHBIN HKOTOTUYECKUN KPU3HC,
€ro 0COOEHHOCTH

38 CoBpeMeHHas cCTeMa OPraHHYECKOTO
MPOIILIIOTO

39 OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI
OpraHHU3MOB

40 AHTpOIIOJIOTHS — HayKa O YeJOBEKe

41 PasButne npexacrasnenuii o
MIPOUCXOXKIACHUH YEIOBEKA
MecTo yenoBeka B CUCTEME
opranudeckoro mupa. JlaboparopHas

42 pabota «M3ydyeHue ocobeHHOCTEN 0.5
CTPOCHUSI CKEJIeTa YeIIOBEeKa, CBA3aHHBIX
C TIPSIMOXOXKICHUEM

43 JIBM>KyIIMe CUIIbl aHTPOIIOTEHE3a

44 CooTHomieHrne OMOIOTHYECKUX U
COITMANTEHBIX (PAKTOPOB B aHTPOTIOTCHE3E

45 OCHOBHBIE CTaJIM AHTPOIIOTE€HE3A

46 [TaeoreHeTrKa M MaJeOreHOMHUKA

47 DBOJIIOLIUS COBPEMEHHOTO YEJIOBEKa




48

Yenoseueckue pacel. [Ipaktuyeckas
pabota «/3ydyeHune 3KoI0rHyecKux
ajlanTalnui 4eJoBeKa»

0.5

49

50

MexaucuunianHapHble METOIbI
AHTPOIIOJIOTUU

3apO}K,I[eHI/Ie W pa3BUTHEC SKOJIOT'MU

51

Mertoab! sxkonoruu. Jlabopatopnas
pabota «/3yueHne METo10B
IKOJIOTHYECKUX HCCIIEIOBAHHI

0.5

52

53

3HadeHne YKOIOTMYECKUX 3HAHUN IS
yeJoBeKa

Dkosorudeckue HpakTopsl

54

Abuotnueckue akropsl. CBET Kak
sKosoruueckuit paxrop. JlaboparopHas
pabota «BblIsBIEHNE PUCTIOCOOICHUI
OpPraHMU3MOB K BIMSIHUIO CBETa»

0.5

55

AbGuoTtndeckue daxktopsl. TemrepaTypa
KaK 9KOJIOTUYECKHUM (PaKTop.
Jlaboparopnast pabota «BrisiBieHue
MPUCTIOCOOTICHUI OPraHU3MOB K
BIUSTHUIO TEMIIEPATYPhD)

0.5

56

Abunotnyeckue gpakropsl. BnaxxHocTh
KaK 3KOJIOTUYECKUI (paxTop.
JlaGopaTopHas paboTa «AHATOMHUYECKUE
0CcOOEHHOCTH pacTEeHH U3 pa3HbIX MECT
OOUTaHUS»

0.5

57
58

Cpensl 0OuTaHUSI OPTaHU3MOB

buonornueckue PUTMBI




59

Kuznenusie pOpMBI OPraHu3MOB

60 buotnueckue GakTops
3HaueHue OMOTUYECKUX B3aUMOACHCTBHIA

61 JUIsL CYIIECTBOBAHHS OPTaHU3MOB B Cpelie
oOuTaHus

62 DKOJIOTHYECKHE XaPaKTEPUCTUKU
MOMYJISAUN
OCHOBHBIE TIOKA3aTEIIH MO YJISIIHH:

63 YHUCIIEHHOCTb, TUIOTHOCTh, BO3pPAcTHAS U
MI0JIOBAsI CTPYKTYpa
OCHOBHBIE TIOKA3aTEIIH MO YJISIIHH:

64 POXIaeMOCTh, IPUPOCT, TEMI POCTa,
CMEPTHOCTh, MUTPAIIUU

65 DKOJIOTHYECKast CTPYKTYpPa MO I

66 JlnHaMuKa MONYJISIIAN U €€ peryIsnus

67 KpuBsie pocta YMCIEHHOCTH MOMYJISIIIHH.
KpuBbie BEDKHUBaHHS
DKoJIoTHYecKasi HUIlla BU/a.

68 JlaboparopHnast pabota 05
«[TpucmnocobaeHus cCeMsIH PacTeHUH K '
pacceneHnio»

69 Bun xak cucrema nmomysnsiui

70 3aKOHOMEPHOCTH MOBEICHHS U MUTPALIAI
KUBOTHBIX

71 Co00111€CTBO OpraHU3MOB — OHOIICHO3

72 JKocucTeMa KaK OTKPbITas CUCTEMa

73 KpyroBopoT BellecTB U MOTOK SHEPTHH B

OKOCUCTEME




74

OcCHOBHBIC TOKA3aTCIU SKOCUCTEMEI

75 DKOJIOTHYECKUE TTUPAMUJIBI

76 N3meHneHus coo0IIecTB — CYKIIECCHH
[TpupoaHbIe 3KOCUCTEMBI. IKOCHUCTEMBI

77 03€p U peK. DKOCUCTEMBI MOpeH 1
OKEaHOB

78 [Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI
TYHJIp, JIECOB, CTEMEH, MyCTHIHBb

79 AHTPOMIOTEHHBIC YKOCHUCTEMBI
Ypboakocucremsl. [IpakTuueckas pabota

80 «3yueHne u ONMCaHue 0.5
ypOOIKOCHUCTEMBI
3aKOHOMEPHOCTH (OPMUPOBAHUS

81 OCHOBHBIX B3aUMOJCHCTBHI OpraHU3MOB
B 9KOCHCTEMax
MexaHu3Mbl BO3AEHCTBUS 3arPSI3HEHUI

82 Pa3HbIX TUTIOB Ha CyOOpraHU3MEHHOM,
OpPraHU3MEHHOM, TOMYJIAIIMOHHOM U
KOCUCTEMHOM YPOBHSIX

83 buocdepa — obmernnanerapuas
obonouka 3emnu

84 VYuenue B. U. Bepnajckoro o 6uochepe

85 3aKOHOMEPHOCTH CYIIIECTBOBAHUS
o6uochepsl

86 Kpyrosopots! BeniecTs u
OMOTCOXMMHYCCKHE ITUKITBI

87 3oHanbHOCTH 6Huochepsl. OCHOBHBIE

OMOMBI CyIIN




88

YcroitunBocTh 6uocheps

89 DKOJIOTUYECKHE KPU3UCHI M UX TTPUYHHBI

90 BosneiicTBue uenoBeka Ha 6uochepy

01 AHTpPOIIOr€HHOE BO3/ICHCTBUE HA
PaCTUTENbHBIN U )KUBOTHBIM MU

92 Oxpana nmpupo bl

93 OCHOBHbBIC TIPUHIIHUITBI YCTOHYHUBOTO
Pa3BHUTHS YEIIOBEYECTBA U TIPUPOIBI
ParnmonansHO€ IPUPOIONIOIH30BAHUE U

94 COXpaHeHHEe OMOJIOTHYECKOTO
pa3zHooOpa3us 3eMiun

95 O06o0meHue 1o Teme «MUKPOIBOIIOIUS
U e€ pe3ysbTaThD»

96 O6o6menne o Teme «MaKpOIBOIIOIHS
U €€ pe3yIbTaThbD»

97 O6o06menue no Teme «IIpoucxoxaeHue
Y pa3BHUTHE KU3HU Ha 3eMIie»

08 O6o06menue no Teme «IIpoucxoxaeHue
YeNoBeKa — aHTPOIIOTEHE3»

99 O060061eHne 0 TeMe «IKOJIOTUsl — HayKa
0 B3aMMOOTHOIIIEHUSIX OPTraHNU3MOB

100 O6061eHue o Teme «OpraHu3mMsl U
cpena oouTaHMs»

101 O060061IeHne o TeMe «IKOJIOTHS BUIIOB U
TIOITYJISLIAN

102 O600menue mo Teme «buocdepa —

rio0agpHas YKOCUCTEMA)




OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102

7.5



YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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