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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ydebHOMY mpeamery "buonorus" (manee - Owomorus) Ha
ypOBHE cpenHero oluiero oOpa3oBaHHs pa3paboTaHa Ha ocHoBe dDeaepaabHOrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

YueOuslii npeamer «buonorusiy yray6nénHoro ypoBHs uzyueHus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeaMeTHou obnactu «EcrecTBeHHO-
HayuHble ipeaMeTh». CornacHo nonoxeHussM GI'OC COO npodunbHbie ydyeOHbIE
NpeAMEeThl, H3ydyaeMble Ha YriayOJIE€HHOM ypOBHE, SBISIOTCS — CIIOCOOOM
mupdepennmanmn  0O0ydeHUST Ha YpOBHE CpeaHero oOmiero oOpa3oBaHusS U
MPU3BaHBl OOCCIICYUTHh MPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIUM, CPEIHUM
o01MM, cpeHUM MpodheCcCHOHANTBHBIM U BBICIIUM O0Opa3oBaHueM. B To ke BpeMs
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE pEIlIeHHE O00pa30BaTEIbHbBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/lay, CBS3aHHBIX C HOpodopueHTanuerdn oOydarouuxcsi U CTHUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTM HAy4yHOTO 3HAHUA, CBSA3aHHOIO ¢ OMOJOTrHueEH,
MEJIULIMHOM, KOJIOTUEHN, TICUXOJIOTUEN, CIIOPTOM HIIM BOCHHBIM JIEJIOM.

[Iporpamma no yueOHomy nipeamety "buonorus" naét npencraBieHue o Lelu
U 337a4ax M3y4dyeHus ydeOHoro npeamera «buonorus» Ha yriiyOJIEHHOM YpPOBHE,
ompefeNnsieT o0s3areqbHoe (MHBApUAHTHOE) NPEIMETHOE COJIEpKAHUE, €ro
CTPYKTYpUpPOBAaHHME [0 pa3fenaM M TeMaM, paclpeleleHue Mo Kiaccawm,
PEKOMEHIyeT TMOCIeA0BaTeIbHOCTh M3YyYEHUS YYEOHOro marepuaiia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tpollecca,
BO3PACTHBIX 0OCOOEHHOCTEN oOyJaromuxcs. B mporpaMmmMe o 6uosioruy peajin3oBaH
MPUHIUI PEEMCTBEHHOCTH € U3y4€HHEM OMOJIOTUU Ha YPOBHE OCHOBHOI'O OOILIETO
oOpa3zoBaHus, Oyaromaps dYemMy [MpPOCMATPUBACTCS  HAMPABJICHHOCTh  Ha
MOCJIEYIOee pa3BUTHE OWOJOTHYECKUX 3HAHWM, OpPUEHTHPOBAHHBIX Ha
(GbopMHpOBaHHE  €CTECTBEHHO-HAyYHOI'O  MHUPOBO33PEHUS,  IKOJOTMYECKOTrO
MBIILIEHUS, IPEICTABICHUH O 310pOBOM 00pa3e )KM3HHU, Ha BOCITUTAHUE OEPERKHOTO
OTHOIIICHHS K OKpY’Karollel mNpupoaHoil cpeae. B mporpaMmMe mo OMOJIOTUM TakKe
MOKa3aHbl BO3MOXKHOCTH yueOHOro mnpeamera «buonorus» B peanuzanuu
tpeboBannii ®I'OC COO K TUTAHHPYEMBIM JTHYHOCTHBIM, METANpPEIMETHBIM U
MpEeAMETHBIM pe3yJibTaTaM 00y4eHUs U B JOPMHUPOBAHUY OCHOBHBIX BUIOB YU€OHO-
MO3HABATENIbHOM JIESITEIbHOCTH OOYYaroIIMXCsl 1O OCBOCHHMIO COJIEpKaHUS
OMOJIOrMYecKOro 00pa3oBaHMs Ha YPOBHE CPEAHETO 001Iero o0Opa3oBaHMUsL.

VYuebnsiii mpeamer «buonorus» Ha ypoBHE cpeaHero o0mero oopasoBaHUs
3aBepinaeT OMOJIOrHIecKoe 00pa3oBaHME B IIIKOJIE M OPUEHTHUPOBAH HA PACIIMPEHUE
U yriiyOJieHHe 3HaHUN 00y4aromuxcs 0 dKUBOM MPUPOJIe, OCHOBAX MOJEKYIISIPHOU U



KJIETOYHOW OMOJOTHH, SMOPHUOJIOTUN M OMOJIOTUU Pa3BUTHA, T€HETUKHU, CENEKIINH,
OMOTEXHOJIOTUH, IBOJIFOLIMOHHOTO YYEHUS U SKOJIOTHH.

Nzyuenne ydebHOro mnpeamera «buomorus» Ha yriyOleHHOM YpOBHE
OPUEHTHPOBAHO HA MOJATOTOBKY OOYyYaOIIUXCS K IMOCIEIYIOIIEMY IOJIYYEHUIO
OMoNOrMYeckoro  oOpa3oBaHHMA B By3aX W OpraHU3alMAX  CPEIHETO
npodeccuonansHoro oopa3zoBanus. OCHOBY €ro COAEpKaHUS COCTaBISIET CUCTEMA
OMOJIOTMYECKUX  3HAHUM, MOJYYEHHBIX NpPU H3YYEHUU  OOYy4YarOIIMMHCS
COOTBETCTBYIOIIUX CUCTEMATHUUECKUX Pa3fesioB OMOJIOTUH HA YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TNOJy4aroT pa3BuTue. Tak,
pacmMpeHsl U yriyojieHbl OWMOJIOTMYECKHE 3HaHMSI O PAcTEHUsSX, JKUBOTHBIX,
rpubax, OakTepusax, OpraHU3ME YEJIOBEKa, OOIMUX 3aKOHOMEPHOCTSAX JKU3HH,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOrMYECKUE CBEAEHUS TPUKIIATHOTO U MOMCKOBOIO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3MokHa Takke MHTErpanus OUOJIOTWYECKUX 3HAHUU C
COOTBETCTBYIOIIMMH 3HAaHUSIMH, MOJYYEHHBIMU OOYYAIOIIUMHUCS TPH H3YYECHHUU
(bU3UKK, XUMUH, Teorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpammsl 1o ydyeOHOMYy mnpeamery "buornorus" oTpaxaer
CUCTEMHO-YPOBHEBBIM UM 3BOJIOLUUOHHBIM MOAXOABI K HU3YYEHHIO OHOJIOTHUH.
CoryiacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIC JIJISl JKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHUYEeCKOro Mrupa Ha 3emiie,
COXpaHEeHUs1 OMOJIOTMYECKOro pa3HooOpasus miuaHeTsl. Tak, B 10 knacce u3ydaroTcs
OCHOBBI MOJIEKYJSIPHON M KJIETOYHOW OMOJOTMHM, 3MOpPUOJIOTUM U OHOJIOTUH
pa3BUTHUS, TEHETUKU U CEJIEKIHH, OMOTEXHOJOTUH U CHUHTETUYECKOW OMOJIOTHuH,
aKTyaJU3UPYIOTCS 3HaHMSI OOydYarolMXCsi MO OOTaHUKE, 300JI0TMH, aHATOMUH,
¢dbusunonoruu yenoeka. B 11 kiacce u3ydaroTcsi IBOJIIOIIMOHHOE YYEHUE, OCHOBBI
HKOJIOTUH U yueHue o ouocdepe.

VYuebnsiii npeamer «buornorus» mpuszBaH  00€ClEUUTh  OCBOEHUE
00y4arolUMHUCs OMOJIOTUYECKUX TEOPUH U 3aKOHOB, HJIeH, IPUHIUIIOB U MPaBUJ,
JIEKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUU O
CTPOEHUHU, MHOToo0pa3MM M OCOOCHHOCTSX KJIETKH, OpraHu3Ma, IOMYJISIHH,
OMOLIEHO3a, SKOCUCTEMbI, O BBIIAIOUIUXCS HAYYHBIX JTOCTHUKEHUSX, COBPEMEHHBIX
UCCIIEIOBAaHMSIX B OMOJIOTUH, IPUKIIAHBIX aCleKTax OMOJOrHYecKUX 3HaHUM. J{is
pa3BUTUSL M TOJACpXKaHUS HHTEpeca OO0ydaromuxcs K OHOJIOTUH Hapsay co
3HAYUTEIBHBIM 00BEMOM TEOPETUUYECKOr0 MaTepualia B COJEPKaHUU MPOrPAMMBI
1Mo OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBJICHHSI U Pa3BUTHS
TOM WJIM MHOM 00J1aCTH OMOJIOTMH, BKJIAI0M OTEUECTBEHHBIX U 3apyOekKHBIX yUEHBIX
B PEILlIEHUE BaXKHEUIINX OMOJIOTMYECKUX M SKOJOTHUYECKUX TPoOIIeM.

Lenb n3yuenus yueOHoro npenmera «buonorus» Ha yriry0aéHHOM YpOBHE —
OBJIaJIcHHE  OOy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOM



OpraHW3allud JKUBBIX CHUCTEM pa3HOTO paHra © TNPUOOPETCHHE YMEHHM
WCITIOJI30BATh OTH 3HaHUS B (DOPMHUPOBAHUM MHTEpPEca K OmpeneneéHHoi o0macTu
po(hecCHOHANBHON JESITENbHOCTH, CBSI3aHHOM C OuoyorMel, Wi K BBIOOpPY
y4eOHOTr0 3aBeICHUS IJIs1 TPOJIOJKEHUS OMOJIOrMYECKOTr0 00pa3oBaHusl.

JocTikeHue 1enu u3ydeHus ydyeOHoro nmnpeamera «buomorus» Ha
yrayOon€HHOM ypoBHE 00€CTIeUnBACTCS PEIICHUEM CIIEIYIONTUX 3a0a4:

OCBOCHHE OOYYArOITUMUCS CUCTEMbI OMOJIOTUYECKUX 3HAHWA: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIHIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiax, COCTaBISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOEHUHU, MHOrooOpa3uu U OCOOCHHOCTSX OHUOJOTHYECKUX CHCTEM (KJIETKa,
OpTraHu3M, MOMYJISAIHS, BU, OMOT€OIIeH03, Onocdepa); O BRIAAIOITUXCS OTKPBITUIX
Y COBPEMEHHBIX MCCJICIOBAHUSAX B OMOJIOTHH;

O3HAKOMJICHHE OOYy4YaloIIMXCd C METOJaMH IO3HAHMS >KUBOWU MPHUPOIBI:
UCCJIEIOBATEILCKUMU  METOJJaMUd  OMOJIOTUYECKUX HayK (MOJEKYJISIpHOU U
KJIETOYHOUM OMOJIOTHH, SMOPUOJIOTUH ¥ OMOJIOTUHU PA3BUTHS, TCHETUKH U CEJICKIINH,
OMOTEXHOJIOTMHM W CHHTETHMYECKOM OHOJIOTHM, TaJICOHTOJIOTHH, OKOJIOTHH);
METOJaMH CaMOCTOSITEILHOTO TIPOBEICHUS OHOJIOTHUECKMX HWCCIEAOBaHUN B
nabopatopun W B mOpupoae (HaOMIOACHHE, HU3MEPEHHE, OKCIIEPUMEHT,
MOJICJIUPOBAHUE);

OBJIaJICHWE OOYYArONIUMHUCS YMCHHSIMH: CaMOCTOSTEIbHO HaXOIWTh,
aHAMM3UPOBATh W MCIOJIB30BaTh OHOJIOTMYECKYI0 HH(POPMAIHIO; ITOJIH30BATHCS
OMOJOTUYECKOM TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM ¢  COIMAIBHO-IKOHOMHUYECKUMHU M  HKOJOTHYECKUMU
npo0jemMaMu 4YeIOBEYECTBA; OIICHUBATh IOCIEACTBUS CBOCH MEATETLHOCTH 10
OTHOILICHUIO K OKpYXKaIlel NpUpPOAHOM cpele, COOCTBEHHOMY 370POBBIO U
3MI0POBBIO  OKPYXKAIOIIUX  JIIOJIe; OOOCHOBBIBAaTH W COONIOJATH  MEPHI
npoduiiakTUKU WHGEKITMOHHBIX 3a00J€BaHUM, MpaBuiia TOBEACHUS B MPHUPOJIC U
oOecrieueHus 6€30MacHOCTH COOCTBEHHOMN KM3HENEATETLHOCTH B YPE3BBIYANHBIX
CUTyallWsIX ~ MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa, XapaKTephu30BaTh
COBPEMCHHBIC HAYYHBIC OTKPBITHS B 00JIACTH OHOJIOTHH;

pa3BUTHE y 00YJaIONTUXCS HHTEIUICKTYJIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH B
Mpollecce 3HAKOMCTBA C  BBIJAIOIIMMUCS OTKPBITHUSIMH U COBPEMEHHBIMU
WCCJICIOBAHUSIMU B OHWOJIOTHH, PEIIAEMbIMU €10 TMPOOJIeMaMH, METO/0JIOTHEN
OMOJIOTHYECKOTO UCCIICIOBAHUS, TTPOBEACHHS SKCIICPUMECHTAIBHBIX HCCIICAOBaHUH,
perieHusT OMOJIOTMYECKUX 3aJiad, MOJACIUPOBAHUS OHMOJOTHYCCKUX OOBEKTOB W
MPOIIECCOB;

BOCIIUTaHUE y 00YYAIOMUXCsl IIEHHOCTHOTO OTHOIIEHUS K KUBOW TIPHUPOJC B
IIEJIOM M K OTJICTILHBIM €€ 00bEeKTaM U SIBJICHUSIM; (OPMUPOBAHUE IKOJIOTUUECKOH,



TEHETUYECKON TPaMOTHOCTH, OOIIEH KyJIbTYphl IOBEICHHS B PUPO/IS; MHTETPAIIUN
€CTECTBEHHO-HAYYHBIX 3HAHUM;

npuoOpeTeHNue  OOYYarOIIMMHUCS  KOMIIETEHTHOCTH B PAIMOHAIHLHOM
PUPOAOIIOIL30BaHUHU (COOIOICHHE TIPABIII IOBEICHUSI B IPUPO/IE, OXPAHbI BUJIOB,
KOCUCTEM, Ouocdepsl), COXpaHEHHUH COOCTBEHHOTO 3/I0POBbSI U  3JI0POBbS
OKpyXXammux Jrojned  (cobmomeHuss wMep mnpoduimakTuku — 3a00JIeBaHUH,
oOecrieueHrne OE€30MaCHOCTH JKU3HEAEITCILHOCTH B YPE3BBIUAWHBIX CHUTYAIUSIX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJOTMYECKUX 3HAHUN U YMEHUHN B TOBCEAHEBHOM JKU3HU;

CO3JaHMe  YCIOBUM  JUIsl  OCO3HAHHOTO  BBIOOpA  OOYyYarOIIUMHCS
VHIMBUTyaJIbHOU 0o0pa3oBaTeNbHON TPaeKTOpHUH, CIIOCOOCTBYIOIIEH
NoCJIeAyIONIEMY TPO(ECCHOHATBFHOMY CaMOOIPEACICHUIO, B COOTBETCTBHHU C
WHIMBUTyaJIbHBIMU UHTEPECAMH U MOTPEOHOCTSIMU PETHOHA.

OO611ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YE€HHE OUOJIOTMU Ha YIITyOJICHHOM
YpOBHE CpeaHero odiero oopazoBanusi, coctapisier 204 yaca: B 10 kinacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEZIel0).

OT60p opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUeHHS OHOJIOTUU
OCYIIECTBJISIETCS ¢ YYETOM CHEnupUKU €ro COJAEp KaHHWs U HaIlpaBIECHHOCTH Ha
MPOJOJDKEHHE  OMOJOTHYECKOro 00pa3oBaHHs B OpPraHU3aIUsX  CPETHEro
po¢eCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUSI.

OO0s13aTeNbHBIM YCIOBUEM NPU 00YUEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBENIEHUE JTA0OPATOPHBIX M TpakTUdYeckux padot. Taxxke ydactue
OOy4YaronMXCcs B BBIMOJIHEHUH MPOEKTHBIX U Y4eOHO-MCCIIEI0BATENHCKUX PaboT,
TEMaTHUKa KOTOPBIX OMPEAENACTCS yUUTeJIeM Ha OCHOBE UMEIOIINXCSI MaTepUaTbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOTHBIX YCIOBHH.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

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

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas OuoJyiorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Ouosiornu.  buonornueckue HaykKM M U3y4yaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIbHbIC, TPUKIAJHBIE KM TMOUCKOBBIE HAy4YHBIE HCCIECIOBAaHUS B
OHMOJIOTHUH.

3HadeHre OMoJoruu B (POPMUPOBAHUHU COBPEMEHHOM €CTECTBEHHO-HAyYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouosnoruei. 3HaueHHE OWOJIOTHUU B
MIPAKTUYECKON JEATCIIbHOCTA 4YEJIOBEKA: MEIAUIHMHE, CEIbCKOM XO3SMCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JlemoHcTpanuu

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

Tabmuubl U cxembl: «CBSI3b OMOJIOTMUM C JAPYTrUMHU Haykamuy, «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cuCcTeMbI U UX H3Yy4YeHHUE

JKuBble cucTteMbl Kak mpeaMer u3ydeHus Ouonoruu. CBONCTBa >KUBBIX
CHUCTEM: €IMHCTBO XHMHUYECKOTO COCTaBa, JHMCKPETHOCTh U IEJIOCTHOCTb,
CJI0KHOCTh M YIOPSAIOYEHHOCTb CTPYKTYpPBI, OTKPBITOCTb, CaMOOpPTraHU3aLusl,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTb, U3MEHYMBOCTD, POCT U PA3BUTHE.

YpoBHM OpraHu3alyu SKUBBIX CHCTEM: MOJEKYJAPHBIM, KIECTOYHBIN,
TKaHEBBIH, OPTaHU3MEHHBIMH, MOMYJISILIMOHHO-BUI0BOM, AKOCUCTEMHBIN
(Ouoreouenotuyeckuii), ouochepusiii. Ilpoueccbl, NPOUCXOIAIINE B KHBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOro. JKWM3HB Kak (opMa CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaromue x’uBble CUCTEMBI HA PA3HBIX YPOBHSIX OPraHU3ALUU.

N3yuyenue xuBbIX cucteM. MeTtonsl Ouosornueckord Hayku. HaOmronenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alM, MeTaaHanu3. [louaTue o 3aBUCUMON U
He3aBUCHUMOM TniepeMeHHOU. [IlnaHupoBanme skcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBast runote3a. [lorsTie BRIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouonormueckux pgaHHbIX. OIlEHKa JOCTOBEPHOCTH MOJYYEHHBIX
pe3ynbTaTtoB. [IpuyuMHBI HCKaXEHUS pe3yabTaTOB J3KcnepuMeHTa. [loHsTue
CTaTUCTUYECKOTO TECTA.

JleMmoHcTpanuu



Tabmunpt u cxembl: «OCHOBHBIE TPU3HAKU >KU3HWY», «buonoruueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM MKUBOTHBIX», «CHCTEMbI
OpraHOB YEJIOBEUECKOro opraHusmay», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUS )KUBOU TTPUPOJIBI».

O6opynoBanue: 1a00paTtopHOe 00OPYIOBAHUE JIJIsi TPOBEACHUS HAOIIOICHU,
WU3MEPEHUN, DKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IUYHBIX METONOB TpPH
W3YUYEHUH KUBBIX CHCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHULIA KuBoro. Kcropus
oTkpbITHs KieTku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH,
M. Ilneitnen, P. BupxoB). OCHOBHBIC IOJOXKEHHUS COBPEMEHHON KJIETOUHOM
TEOPUHU.

Metoapl  MOJIGKYJISIPHOM M KIETOYHOM  OMOJIOTMH:  MHUKPOCKOIIHUS,
xpoMarorpadus, 31eKTpodope3, METo MEUYEHBIX aTOMOB, AU(epeHInanbHOE
HEHTPU(PYTUPOBAaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue ¢uxcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. Kongokanvnas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpanumn

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

Tabmuibl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HMcTopus pa3BUTUA METOJOB MUKPOCKOIIUI.

OOopynoBaHue: CBETOBOM MHMKPOCKON, MHMKPOINpENapaThl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckass padora «l3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, saekrpodopes, auddepeHmaIbHOe EHTPUGYTUPOBAHUE,
IT1IP)».

Tema 4. Xumuueckasi OpraHu3anms KJICTKH

XUMHUUYECKHI COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Boga u e€ poJib Kak paCTBOPUTEIA, pEareHTa, y4aCTUE B CTPYKTYPUPOBAHUU KIIETKH,
TEIUIOperyIsiuruu. MuHepanbHble BEIIeCTBa KJIETKU, UX Ouojoruueckas posb. Posb
KaTUOHOB M aHUOHOB B KJIETKE.

Opranuyeckne BelIECTBA KIETKA. buonornyeckue mnoauMmepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTypsl OenkoBoi Moinekysnbl. [lepBuunas
CTpyKTypa Oenka, HenTHIHas CBs3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAS
cTpykTyphl. [lenatypamnus. CpoiictBa OenkoB. Kiaccudpukanus Oenkos.
buonornueckue QpyHkiuu 6enkoB. IIpuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapuibl, OJIMTOCAXapPUIAbl U TOJIHCAXaPU/IBIL.
OOmuit  mnaH cTpoeHus ©  (U3MKO-XUMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornueckue GyHKIIUU YTIIEBOJOB.

Jlununpl. M'mapodunbHO-THAPOGOOHBIE CBOMCTBa. Kiaccubukaiys JTUIUI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1Me cBOWCTBa OMOJIOTHYECKIX MEMOpaH — TEKY4YeCTh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnotel. JJHK u PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommuiementapHoctu. IlpaBuio Yapradda. Crpykrypa
JAHK — nBoiinast cnupans. MecroHaxoxaeHue u ouonornueckue pynknum JTHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenue moisekynsl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHBIE IEPEHOCUUKH, UX (PYHKIIUU B
Kietke. /[pyeue nykneosuompugocpamol (HTD). Cexsenuponanue JJHK. Memoowsi
2eHOMUKU, MPAHCKPUNTMOMUKU, NPOMEOMUKU.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3UYECKUE HCCIIEA0BaHUS
cocTaBa W MPOCTPAHCTBEHHOM CTPYKTypbl OuOMONeKyl. Mooeruposanue
CMpPYKmMypsl U QYHKYUl OUOMONEKYI U UX Komniekcos. KomnvromepHuiti ousaun u
Opeanuyeckull cCuHme3s OUOMOJEKYI U UX HENPUPOOHBIX AHANO208.

JleMoHCTpanumn

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

Jnarpammel: «PacnpeneneHne XUuMHYECKUX JJIEMEHTOB B HEXKUBOW ITPUPOIEY,
«PacripeieneHrne XuMUYECKUX 3JIEMEHTOB B dKUBOU MIPUPOJILH.

Tabnuel u cxembl: «lleproguueckass Tabaviia XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJeKysbl BOAbl», «BelectBa B coctaBe opraHu3mMoB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOW MOJEKYINb», «CTpoeHUE MOJIEKYI
yrieBooBy, «CTpoeHre MoyieKyn JHUnuaoBy», «HyKIEeMHOBbIE KHUCIOTBI»,
«Ctpoenue Monekyasl ATO».

OOopynoBaHHE: XUMUYECKAs TOCYAa U 000PYI0BaHKUE.

JlaGopaTopHasi padora «O0HapykeHHE OCJIIKOB C TOMOIIbIO Ka4€CTBEHHBIX
peaKIuii».

JlaGopaTopHasi padora «VccinenoBanue HyKJIEMHOBBIX KUCIIOT, BbIIEIEHHBIX
U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOBY.

Tema 5. CTpoenue u GQyHKINH KJIETKH

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



CtpoeHne mpokapuoTHIeCcKoi KieTKku. KiteTounasi cTeHka OakTepuil 1 apxei.
Oco0eHHOCTH CTpOEHUs] TeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue v GyHKIHOHUPOBAHHUE SyKAPUOTHUECKOM KieTKH. [1na3zmMaTuueckas
MeMOpana (tuiazmanemma). CTpykTypa ImiazMaTudeckoil MeMmOpanbl. TpaHcropt
BEIIECTB Yepe3 MIa3MaTHIECKYI0 MeMOpaHy: macCuBHbIN (Tudy3usi, ooneraéHnas
mud¢ys3us), aKTUBHBINA (NMEPBUYHBIM W BTOPUYHBIM aKTUBHBIA TPaHCIOPT).
[Tonmynponuiaemocts MeMOpaHbl. PaboTa HaTpHii-KkaaueBoro Hacoca. DHJIOIUTO3:
MUHOIIUTO3, (aronurtos3. Dk301uTo3. Kinertounas crenka. CTpykTypa u (pyHKIUU
KJIETOYHOM CTEHKU PAacTEHUM, TPUOOB.

[uromnasma. [{urozomns. [utockener. JIBuxkenne nuromniazMbl. OpraHou bl
kieTku. OiHOMeMOpaHHbIE OPTaHOUIBI KIETKH: dHomazMatudeckas cetb (JI1C),
anmapaT [olbpkM, JM30COMBI, HUX CTpO€HHE U (QyHKUMH. B3aumocBs3b
OJTHOMEMOpaHHBIX OpPraHoOUAOB KiIETKH. CTpOeHHE TpaHyJIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHTe3 pacTBOpuUMbIX OenkoB. CHUHTE3
KJIETOUYHBIX MeMOpaH. [ maakuii (arpanyssipHbIN ) SHAOIIA3MATHYECKUI PETUKYIIYM.
CekperopHast (yHkuus annapara ['onbmxu. Moougukayus benxkos 6 annapame
Tonvooicu. Copmuposka 6enkos 6 annapame 1 o01v0xcu. TpaHCHIOPT BEIIECTB B
KieTke. Bakyonu pacturenbHbIX kineTtok. Kiterounstii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJBl  KJIETKM:  MHTOXOHJPHUH,  IUJIaCTHUJBI.
IIpoucxoorcoenue mumoxonopuu u niacmuod. Cumouozenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenue W (PyHKIUMU MHUTOXOHIpuM U miactul. [lepBuunsie,
BTOPUYHBIE U CIIOXKHbBIE MIIACTUABI OTOCUHTE3UPYIOIIUX 3YKAPUOT. XIIOPOILIACTHI,
XPOMOILIACTHI, JIEUKOIJIACTHI BBICIIUX PACTEHUM.

HememOpanubie opranouabl kieTku CTpoeHue U (pyHKUUHM HEMEMOpaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. Ilpomescymounvie Gunamenmeol.
MuxkpodunamenTsl. AxkmuHosvie Muxkpoguiamenmol. MBbIlIEUHbIE  KIIETKH.
Axmunogvle KOMNOHenmbvl Hemblueunblx Kiemok. MukporpyOouku. Kietouynsrit
ueHtp. CrpoeHne UM JBUKEHUE KICYTUKOB W pecHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposaunmvie ¢ MUKpopuiameHmamu u
muxpompyboukamu. MomopHvie 6enxku.

Anpo. OGonouka siipa, XpOMaTUH, KapHoIlia3Ma, SAPBIILIKH, UX CTPOCHHUE U
bynkuun. SnepHpiii O0enkoBbIH MaTpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKECHHE
XpOMOCOM B HWHTeppa3HOM siipe. JIdyxpomamun u cemepoxpomamui. benku
XpoMaTUHA — THUCTOHBI. /{uHamuka s0epHou 00010uKku 6 mumosze. Aoephbiil
MpPaucnopm.

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

JdemMoHcTpanuu



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

Tabmuubr u cxembl: «CTpoeHHE DYKApUOTHUECKOW KiIeTkm», «CTpoeHme
JKUBOTHOM  KJeTKW», «CTpoeHHe  pacTUTENbHOM  KieTku», «CtpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHHEe MPOKAPUOTUYECKON KIETKI.

O6opyioBaHuEe: CBETOBOM MHKPOCKON, MHKPOIpENnapaThl pPacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

Jlabopatopnass padora «l3yyeHue CTpPOEHHS KIETOK pa3IMYHBIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHrue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlabopaTtopnasi padora «lccnegoBaHue IIa3MoONIM3a W JAEIUIa3MoJid3a B
PACTUTEIIbHBIX KIIETKaX».

IIpakTnueckas padora «/3yueHue IBUKEHUS IUTOIIIA3MbI B PACTUTEIBHBIX
KJIETKaX».

Tema 6. O0OMeH BelecTB U NMpeBpalleHNe JHEPTUH B KJIETKe

AcCCUMUIISALINS U JTUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl ooOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHbI. YyacThe KHUCIOpPOoJa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrneueHre KieTku: mnpeBpanieHne AT B
OoOMeHHBIX Tpoleccax. DepMEHTATUBHBIN XapakTep peakuid KJIETOYHOTrO
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOMCTBA W MEXaHU3M JCHCTBUSIL.
Kodepmentesl. Otinuusi ¢epMEHTOB OT HEOPraHUYECKUX KaTain3aTtopoB. bemku-
aKTUBATOPbl M OEIKU-UHTMOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEepMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKUMX BEIIECTB B KiEeTKe. DOTOCHHTES.
AHOoKcucenHblll U OKcuceHHblll omocunmes )y obaxkmeputi. Ceemocoouparoujue
nueMeHmovl U NUSMEHMbl peakyuoHHo2o yeumpa. Ponb XJIOpOIIacToB B Mpouecce
¢dotocunTteza. CBetoBas u TeMHOBas pazbl. Pomoovixanue, Cs., Cy. u CAM-munuvl
gdomocunmesa. llpogykTuBHOCTH PpoTOCUHTE3a. BiusHue pa3andHbx PakTopoB Ha
CKOpOCTh (hoTOCHHTE3a. 3HaUeHUE (POTOCUHTE3A.

XEeMOCHUHTE3. Pa3noo0Opasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULUPYIOIIHE OaKTepuu, >Keae300aKkTepuu, cepoOaKTepuH, BOAOPOIHBIE
OakTepuu. 3HaYEHUE XEMOCUHTE3A.

AHaspoOHbIe opranu3Mbl. Bumasl Opoxenus. I[IpoaykTel OpokeHHS U UX
WCIIOJIb30BAHUE YEJIIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO30YAUTEIHN OOJIE3HEH.

AspoOHbIe OpTraHU3MBI. Oransl DHEPreTUYECKOIO oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICIUICHHUE TIIFOKO3HI.

buonornueckoe OKHCIEHNE, WA KIETOYHOE JIbIXaHWE. POb MUTOXOHIpHUI B
npoiieccax ouonornyeckoro okucnenus. [{uknmnueckue peakun. OKUCIUTETEHOE
dbochopunupoBanue. Iuepeus membparnHo2o epaduernma npomonos. Cunmes ATD:



paboma npomonnou ATD-cunmaszwvl. IlpenmymiecTBa a’poObHOro myTu oOMEHa
BEIIECTB Mepea aHadpoOHbIM. D((HEKTUBHOCTH YIHEPTEeTUUECKOTO OOMEHA.

JleMoHCTpanun

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

Tabmuibr 1 cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUECKU 00MeH», «brocunTes
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 00OpYJOBAaHME AJII MPUTOTOBIICHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOTPENapaToB.

JlabopaTtopHnasi padora «/3yyeHue KaTaIMTUYECKON aKTUBHOCTH (DEpMEHTOB
(Ha mpuMepe aMuiia3bl WK KaTanaasbl)y.

JlaGopaTopnass pa6ora «l3ydeHne (¢EepMEHTATUBHOTO PACIICIUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopnass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHHTE3a».

JlabGopaTopHasi padora «CpaBHeHHE MPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacsiencrBeHHass uHGopMalnus U peajin3anus eé B KiIeTKe

Peakunn mMarpuyHoro cuHres3a. [IpuHIKI KOMIUIEMEHTAPHOCTH B PEAKLIUSIX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHOW nHpopManuu. ['eHeTnueckuit
KOJ, €ro cBoucTBa. TpaHckpunuusa — wmartpuunbeli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUMAPAIIEILHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuynvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

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

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHu3alusi reHoma y
MPOKAPUOT U 3YKApHOT. Peryisiusi akTUBHOCTM T'€HOB Yy MpoOKapuoT. I'mmoresa
onepona (®. XKako6, XK. Mano). Moaekynsaprvle Mexanuzmvl IKCAPECCUU 2eHO8 Y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
IIPOIIECCOB B KieTke. KieTounslii romeocTas.

Bupychl — HekieTouHble (hOPMBI )KU3HU U O0UTaTHBIC Mapa3uThl. CTpoeHue
MPOCTBHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKu3HeHHblU YUK
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, 6akxmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, uHmezpasd.

Bupychsbie 3a00sieBanus 4esnoBeka, »kMBOTHbIX, pactennii. CITN /], COVID-19,
COIMAJIbHBIE M MEUITMHCKUE TTPOOIIEMBI.

buoungopmamuka: unmeepayus u ananuz oonvwux maccusos («bigdatay)
CMpPYKmMypHuIX Ouonocudeckux oannwix. Hanomexnonoeuu 6 ouonozuu u meouyuHe.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwl 00cmasKu 1eKkapcms.



JleMoHCTpanun

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

Tabmuubr u cxembl: «brocunTtes O6enkay, «['eHeTnyeckuit Kom», «BUpych»,
«baktepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIN BUPYCA.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabl W peryisnus. WMutepdaza u Mutos.
Oco0eHHOCTH TpolieccoB, MpoTekaliux B uHTepdaze. [loAroTroBka KIETKH K
nenenuro.  [IpecunteTndyeckuii  (MMOCTMUTOTUYECKHUM),  CHHTETHYECKHH U
MOCTCUHTETHYECKUH (MPEMUTOTUUYECKUI) TIEPUOIbI UHTEP(DA3HI.

Martpuunbin cunres JAHK — perumkanuma. [Ipuanuner perumkanyu JITHK:
KOMIUJIEMEHTAPHOCTh,  ITOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIbHOCTD.
Mexanusm permkanuu JTHK. Xpomocombl. CtpoeHue xpomocoM. Ternomepsl u
TemoMepaza. XPOMOCOMHBIM Ha0Op KIETKM — KapuOTHUIl. JIUTIOWIHBIA W
rarionaHbell  HaObOpel  XpomocoM. ['oMonormusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenue kieTku — Muto3. CTaiuu MUATO3a U TPOUCXOASAIINE B HUX MPOLIECCHI.
Tunbl Muto3a. Kapnoknnes u nuTokuHe3. buonornyeckoe 3HayeHUE MUTO3A.

Perynsuuss murornueckoro uukiaa kiuetku. [Iporpammupyemass kineTtodyHas
ruoesb — aromnTos.

Knerounoe sanpo, XpoMocombl, (GyHKIIMOHANIbHAs T€HOMHUKA. MexaHuzmul
npoaugepayuu, oupgepenyuposxku, cmapernus u eubemu xiemox. «l{ugposas
KiemKkay» — ououngopmamuyeckue mooenu QyHKYUOHUPOBAHUS KIeMKU.

JlemoHcTpanuu

Tabnuupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mutoszy, «CtpoeHue
xpomocomy, «Pemmkamusa JHK.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIeTKaxX
KOPEILIKA JIyKa».

JlaGoparopnass  padora  «l/3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIIpenapaTax.

JlaGopaTopHnasi pabora «HaOmroieHrie MUTO3a B KJIETKAX KOHUMKA KOPEIIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENAPATaX ).

Tema 9. CTpoenue u GyHKINH OPraHU3MOB

buonoruueckoe pazHooOpasue OpPraHU3MOB. OHOKJIETOYHBIE,
KOJIOHHAJIbHBIEC, MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco00EHHOCTH CTPOCHUS U )KU3HEACATEITHHOCTA OTHOKJICTOYHBIX OPTaHU3MOB.
bakTepun, apxeu, OJHOKJIETOUYHBIC TPHUOBI, OJHOKJICTOYHBIC BOJOPOCIH, IPYTUE
poTucThl. KoNOHMaIbHbIE OPraHU3MBL.



B3anMoCBs3p 4YacTE MHOTOKJIIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl H
cucTeMbl opranoB. Opranusm kak enuHoe uesnoe. ['omeocras.

Tkanu pacteHuid. TUIIBI paCTUTENIbHBIX TKAHEW: 00pa3zoBaTeIbHAasl, TOKPOBHAS,
IpOBOASIIAs, OCHOBHAs, MexaHumdeckas. OCOOEHHOCTH CTpOEHMs, (PyHKUUNA U
PaCIIOJIOKEHUS TKAHEW B OPraHax PACTCHMM.

TkaHM JKMBOTHBIX M YE€JIOBEKA. THIBI KUBOTHBIX TKAaHEW: DIIMTEIMAJIbHALA,
COCMHUTENbHAs, MbIlIeyHas, HepBHas. OCOOEHHOCTHM CTpPOeHHUsA, (PYHKUMHA H
PAaCIIOJIOKEHUS TKAHEH B OpPraHax >KMBOTHBIX M YEJIOBEKA.

Opranbel. BereraTuBHbIE M T'€HEpaTHBHBIC OpraHbl pacTeHuil. Oprasel H
CUCTEMBI OPTaHOB XUBOTHBIX U YesloBeKa. DyHKIUHA OPraHOB U CUCTEM OPIaHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CKeneTbl OJHOKJIECTOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. HapyXHbIil 1 BHYTpeHHUH ckeneT. CTpOEHUE U TUIIbI
COCIMHEHUS KOCTEM.

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

IInutanue oprauu3mos. Iloronenre Boapl, yriaeKUCIoro raza i MUHEpaIbHbIX
BelleCTB  pacTeHussMu.  [Ilutanme  KuBOTHBIX.  BHyTpumosioctHoe u
BHYTPUKIIETOYHOE NUIIeBapeHUe. lIuTaHne NMO3BOHOYHBIX XUBOTHBIX. OTHEnbI
NUIIEBAPUTENBHOIO TpakTa. IlnmeBapurenbHble kenesbl. [lnmeBaputenbHas
CUCTEMA YEJIOBEKA.

Jpixanue opranu3moB. [[pixanue pactenuit. J{prxanue skuBoTHbIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxxHoe apixanue. JlpIxarenbHasi IOBEPXHOCTb.
KabepHoe u nérounoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JpixarenbHas cucTeMa YelnoBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITHUL U
MiIeKonuTaomuX. Perymsmus npixanus. JlprxareabHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTECHHIA.
TpancropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCylbl M KpoBb. Kpyrm KpoBooOpamieHus. OBOJIOLHUOHHBIE
YCIIO’KHEHHUS CTPOEHUSI KPOBEHOCHOM CHUCTEMbI MMO3BOHOYHBIX KMBOTHBIX. Pabora
ceplla v €€ peryJisiius.

Brinenenue y opranusmos. Beienenue y pacteHuil. BeigeneHue y )KUBOTHBIX.
CokpatutenbHble Bakyodau. Oprasel BbiaelieHud. PuiabTpanus, CEKpeuus u
oOpaTHOe BcachblBaHME KaK MEXaHU3Mbl PaOOTBHl OpraHoB BbiAeneHUs. CBS3b
IIOJIOCTH Tela C KPOBEHOCHOM M BBIIACIMTEIBHOM CcHUCTEMaMu. Beiaenenue y



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

3ammTa y OpraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHoOpsl
OaKTepuil U UCTHI MPOCTEHIIMX. 3alI1Ta y MHOTOKJIETOUHBIX pacTeHui. KyTukyna.
CpencrBa NaCCUBHOM M XUMUYECKOM 3aIIUThl. OUTOHLINIBI.

3amMra y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M HMX NPOW3BOJHBIE.
3ammTa opranu3Ma ot Oone3Hed. IMmyHHas cucteMa uyenoBeka. KiietouHblil u
I'YMOpaJbHBI HUMMYHHUTET. BpOXIEHHBIM W TPUOOPETEHHBIM crerudUIecKuii
UMMYyHUTET. Teopust KIOHaNIbHO-celekTuBHOro ummyHutera (I1. Dpnux, @. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHu3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUH CUCTEMHBIX 3a00JIE€BaHUM.

PazgpaxxumocTte ¥ perysanus |y OpramusmoB. Pazgpaxumocts y
OJIHOKJIETOYHBIX OpraHu3mMoB. Takcucsl. Pa3apakuMOCTh U pETysalns Yy pACTCHUN.
PocTroBble BelllecTBa U X 3HAYECHHUE.

HepBHasg cucrema u pedrekTopHas peryiasiuus y >KUBOTHBIX. HepBHas
CUCTEMA U €€ OTIENbl. DBOITOLMOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOM CUCTEMBI Y
XKUBOTHBIX. OTIENbl TOJOBHOIO MO3ra IO3BOHOYHBIX JXUBOTHBIX. Peduiekc u
pednexTopHas ayra. be3ycnoBHbIE U yCIOBHBIE PEIEKCHI.

['ymopanbpHas peryisinus W >HAOKPUHHAs CHCTEMA UBOTHBIX U YEJIOBEKa.
JKenes3pl PJHIOKPUHHOM CUCTEMBI M KX TOPMOHBI. JleCTBHE TOPMOHOB. B3auMoCBsI3b
HEPBHOU M 3HJOKPUHHON cucteM. ['unoranamo-runoduszapHas cucrema.

JlemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabmuupl U cxembl: «OIHOKIETOYHBIE BOAOPOCIH», «MHOIOKIETOYHBIE
Bojopocim», «bakrepum», «lIpocrenmme», «Oprasbl LBETKOBBIX PACTEHHI,
«CucremMbl  OpPraHoB TNO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacreHuit», «KopueBbie cuctembry, «CTpoeHue cTediisy,
«CTpoeHue JNHCTOBOM IUIACTUHKM», «TKaHM KUBOTHBIX», «CKENET 4YeIOBEKay,
«IImmeBapurensHas cucrema», «KpoBeHocHass cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «Mpimeunas  cucremay,
«BpraenurensHas cucreMa», «OHIOOKpUHHAs cucTtemay, «CTpOEHHE MBIIILBDY,
«Ammynuter»,  «KuiieunonosioctHeie», «CxeMa  TUTaHUA  PACTEHUI,
«KpOBEHOCHBIE CHCTEMBI TMO3BOHOYHBIX KUBOTHBIX», «CTpOEHUE THUIPBD,
«Ctpoenue minaHapum», «BHyTpeHHee CTpoeHHe HOKIEBOro uepBsi», «HepBHas
cuctema peio», «HepBHas cucrema ssarymku», «HepBHas — cucrtema
npecMbikatomuxcs», «HepBHas  cuctema  ntuny, «HepBHas — cuctema
MJIeKonuTaromux», «HepBHas cuctema yenoBekay, «Pedmexcy.

ObopynoBaHue: CBETOBOW MHKPOCKOI, MHUKpPOIpEnapaThl OJHOKJIETOUHBIX
OpraHW3MOB, MUKPOIIPENAPAThl TKAHEM, PAKOBUHBI MOJUIIOCKOB, KOJUJIEKIIUU



HACEKOMBIX, UTJIOKOXHUX, KUBBIE JK3EMIUISIPhI KOMHATHBIX pacTeHUH, repOapuu
pacTeHUN pa3HbIX OTJAEJOB, BIAXHBIE Ipenaparbl JKUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX JKMBOTHBIX, CKEJIET YEJIOBEKa,
00opyZ0BaHUE JJI JEMOHCTPALIMK MIOYBEHHOTO U BO3IYIIHOTO MMUTAHUS PACTEHUH,
pacuieruieHus Kpaxmalia U OeJIKOB o AelcTBrUeM (hepMEHTOB, 000pyAOBaHUE AJIs
JEMOHCTPALIMH OIBITOB MO U3MEPEHUIO )KU3HEHHON €MKOCTHU JIETKHUX, MEXaHU3Ma
JBIXaTEIbHBIX JBUKEHUHN, MOJIETU TOJIOBHOTO MO3Ta Pa3IUYHbIX )KUBOTHBIX.

JlaGopaTopHasi pabora «/3ydeHue TKaHEe paCTCHUIN».

JlaGoparopHasi pabora «/3ydeHue TKaHEH KUBOTHBIX).

JlaGopaTopHasi padora «/3yueHne OpraHoB IBETKOBOI'O PACTCHUS».

Tema 10. PazmHoKeHUe ¥ pa3BUTHE OPTraHU3MOB

®opMbI pa3MHOKEHHS OpPraHu3MoB: Oecronoe (BKJIIOYas BEreTaTUBHOE) U
nosoBoe. Buasl  Oecronoro  pasMHOXKEHHs: I[OYKOBaHHE, CHOPYJISALUA,
dbparmMeHTanus, KIOHHPOBaHUE.

[TonoBoe pa3zmuoxkeHue. [lonoBele kieTku, win rametsl. Meno3. Craauun
Mmeno3a. [loBegenne xpomocom B menose. Kpoccunrosep. buomornuecknii cMbICiT
M€i03a M TIOJOBOro Imponecca. Meio3 W ero Mecto B KU3HCHHOM IIMKIIE
OpraHU3MOB.

[IpenzapoapiieBoe pa3BuTre. I'aMeTorenes y )KUBOTHBIX. [10JI0BBIE JKee3bl.
OOpa3oBaHue U pa3BUTHUE MOJOBBIX KieTOK. CriepMaTorenes u oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

OmionoTBOpeHHEe U 3MOPHOHAIBHOE pPAa3BUTHE JKUBOTHBIX. (CHocoObl
OILTIOIOTBOPEHMS: HAPYKHOE, BHyTpeHHee. [lapTenorenes.

NunuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOPHOIOTHS — HayKa
O Pa3BUTUU OpPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOSUL.
Konyenyuss mopgocenos u moderu mopghoeenesa. Craguu 3MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenuwe. Tumbel  apoOieHus.
Jemepmunuposannoe u HedepMuHuposanHoe Opoobaenue. brnacmyna, munvi
onacmyn. OCOOEHHOCTH JPOOJICHUST MIIEKOMMUTAIOMIMX. 3apOJABIIICBBIE JUCTKU
(racTpynsinug). 3aKiajKa OpraHOB M TKaHEW W3 3apOJIbIIIEBBIX JIUCTKOB. B3aumHoe
BIIMSIHUE YacTed pa3BUBAIOUIETOCS 3apojbiiia (dMOpUOHATIbHAS WMHAYKIUSA).
3akiagka IUIaHA CTPOCHUSI HKUBOTHOTO Kak pe3ysibTaT HEpPaApXUUYECKUX
B3aMMOJICUCTBUII TEHOB. BriusHue Ha 5MOpPHOHANIBHOE pPa3BUTHE Pa3TUYHBIX
(haKTOPOB OKPYXkKAIOIICH CPE/Ibl.

Poct u pasButhe x)uBOTHBIX. I[locTaomOpuoHanbHbli nepuoa. llpsmoe wu
HenpsiMoe pasBuTHe. PaszButue ¢ meramMopo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. DBHOJOrM4yeckoe 3HAYEHHE NPSIMOrO W HENPSMOIO
pa3BUTHUS, UX PACHpOCTpaHEHUE B Mpupoje. Tumbsl pocTta >KUBOTHBIX. DaKTOpPHI
peryJsiiuy pocTa >KMBOTHBIX U 4esioBeka. CTauu nMocTaIMOPUOHAIBHOTO Pa3BUTHUS



y JKMUBOTHBIX U 4enoBeka. [lepuonpl oHTOreHes3a yenoseka. CTapeHue U CMEPTh Kak
OMOJIOTMYECKUE MTPOLIECCHI.

Pasmuoxenne u pasButue pactenuil. ['amerodut m cnopodur. Meiio3 B
YKU3HEHHOM IuKJIe pacTeHuid. OOpazoBaHue crop B mpolecce Meiosa. ['ameTorenes
y pactenuil. OII0I0TBOPEHHUE U PA3BUTHUE PACTUTENBHBIX OpraHu3MoOB. [[BOWHOE
OIJIOJJOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3Mbl peryJIaluyd OHTOT€HE3a Y PACTCHUM U )KUBOTHBIX.

JdeMoHCcTpauU

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

Tabmuupbr u cxembl: «BererarnBHoe pasMHOkeHHe», «Tumbl Oecrnonaoro
pasMHOXEHUD», «Pa3MHOXKEHHE XJIaMUAOMOHAIb», «Pa3MHOXEHHE 3BIIIECHBDY,
«Pa3smHOXeHue runipel», «Meito3», «Xpomocombl», «I'amerorenes», «CTpoeHue
AUIEKIIETKH U crepmaTo3onaa», «OCHOBHBIE CTaJAuM OHTOreHeszay, «lIpsmoe u
HenpsiMoe pasButue», «Pa3zButue wManckoro xyka», «Pa3Butue capa”Humn,
«Pa3Butne nsarymkn», «JIBOMHOE OIUIOJOTBOPEHHE Y UBETKOBBIX PACTECHHIN»,
«CTpoeHue CeMsH OJHOJOJIBHBIX U JABYAOJIBHBIX PACTCHUN», «JKU3HEHHBIN LMK
MOPCKOM KanmycCTbl», «  KU3HEHHBIN [IUKJI MXa», «  KM3HEHHBIA LIUKJI MTATOPOTHUKAY,
«’KM3HEHHBIN UKII COCHBDY.

O6opyioBaHHE: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHUIEKIECTOK U
CIIEpMAaTO30UI0B, MOAENb «L UK pa3BUTHS JATYIIKWA.

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

IIpakTnueckass padora «BbisBIEHHME NPU3HAKOB CXOJICTBA 3aPOIBIIICH
ITO3BOHOYHBIX KUBOTHBIX).

JlaGoparopHass padora «CTpo€HHE OpPraHoB PA3MHOXKEHHUS BBICHINX
pacTeHu».

Tema 11. I'eHeTuka — Hayka O HaCJeJACTBEHHOCTH M HM3MEHYUBOCTH
OPraHu3MoOB

HcTopust cTaHOBIEHUS U PA3BUTHUS T€HETUKH Kak Hayku. Pabotel I'. Mennens,
I'. ne ®pusa, T. Moprana. Ponp 0TeueCTBEHHBIX YYEHBIX B PA3BUTHUU TI'€HETHUKH.
Pabots H. K. KonwrioBa, H. U. BaBunosa, A. H. benozepckoro, I'. JI. Kaprnieuenko,
10. A. ®mwmnuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE TOHSITUSI U CUMBOJIbL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJuieNIbHBIC TEHbI, AJbTCPHATUBHBIE MPU3HAKH, JOMHUHAHTHBIA WU PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAs TUHUS, TUOPUIBI, TEHOTHUIT, (PEHOTHII.
OCHOBHBIE ~ METOJBI ~ T€HETUKH: THOPUIOJOTUYECKUM,  IUTOJOTHYCCKUH,
MOJIEKYJISIPHO-T€HETUUECKHM.

JleMmoHcTpanuu



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

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

JlaGopaTtopnas padora «/lpo3oduna kKak OOBEKT T'€HETUYECKUX

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

eAMHO00pa3usi ruOpUI0B nepBoro nokojeHus. [IpaBuno noMmunupoBanus. Bropoii
3aKOH MeHaenss — 3aKOH paclIeIUIeHUs] NPU3HAKOB. L{uTonormyeckue OCHOBBI
MOHOTHOPHUJIHOTO CKpEIIMBaHus. [ UoTe3a YMCTOTHI FraMeT.

Ananuzupytomiee ckpemuBanue. [[poMexyTOUHBIM XapaKkTep HaclieI0BaHUs.
Pacuierienre npu3HakoB IpY HEMOJIHOM JOMUHUPOBAHUU.

JurubpugHoe ckpemuBanue. TpeTuit 3akoH MeHiens: — 3aKOH He3aBUCUMOTO
HacJieJJOBaHUsI TPU3HAKOB. [[uToIOrHYeckrie OCHOBBI JUTHOPUIHOTO CKPEIIBAHUS.

CueruieHHOe HacieaoBaHue npuszHakoB. Pabotel T. Moprana. CuerieHHoe
HACJICIOBAHUE TE€HOB, HAPYIICHUE CLEIUIEHUS MEXIAYy TIeHaMhu. XPOMOCOMHas
TEOpHUsI HACIIEICTBEHHOCTH.

['eHeTnka nojila. XpOMOCOMHBIM MEXAHU3M OMpPEAEIEHUS Moia. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M Te€TepOraMeTHhIA MOJ. ['eHeTnueckas
CTPYKTYypa MOJIOBBIX XpomMocoM. HacnenoBanue nmpru3HakoB, CHETJIEHHBIX C MOJIOM.

I'enoTun kak uenoctHas cucremMa. [inenoTponus — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBI ajuienu3M. B3anMoAencTBUE HEaUIEIbHBIX TI'E€HOB.
KommniementapHocTs. Onuctas. [lonmumepus.

['eHeTMYECKUI KOHTPOJIb Pa3BUTHS PACTEHUM, )KUBOTHBIX U YEJIOBEKA, a TAKKE
(U3MOIOTHYECKUX  TPOIIECCOB, TMOBEACHUS W  KOTHUTUBHBIX  (YyHKIIHI.
['eHeTnueckre MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35TUH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckrne acmeKThl KOHTPOJS H
W3MEHEHUS HACJIEACTBEHHOU NH(POPMAIIMU B MOKOJICHUSX KJIETOK U OPTaHU3MOB.

JleMmoHCcTpauumn

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

Tabmuubr u cxemsl: «IlepBoiii 1 BTOpOil 3akoHbl Menaens», «Tpetuit 3axkoH
MeHnnens», «AHanu3upyollee CcKpeluBaHue», «HemomHoe QOMUHHUpPOBaHHEY,
«ClermieHHOe Hacle0BaHUE TPU3HAKOB Yy Apo30duiibly, «l'€HeTHuKa Tmosay,
«Kapuotun denoBeka», «Kapuotun npozodwib», «Kapuotunm mnTULBDY,
«MHOXEeCTBEHHBIN ajljIenu3M», « B3auMoaeicTBue reHOBY.

O6opynoBanue: MOAENb JUIA JEMOHCTpPAIlMUd 3aKOHOB €IMHOOOpasus
rHOpUJIOB TIEPBOTO TIOKOJICHHWSI M PACIICIJICHUS TPU3HAKOB, MOJEIb JJIs
JIEMOHCTpAllUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHMUSI TMPU3HAKOB, MOJEIb A



JEMOHCTPAllMM CLEIUICHHOTO HACJIEIOBAHUSA NPU3HAKOB, CBETOBOM MHMKPOCKOIL,
MuKpornpenapar: «Jlpozodumnay.

IIpakTnyeckas padora «lI3ydyeHue pe3yabTaTOB MOHOTHMOPUIHOIO
CKpEIIMBaHUA Y IPO30(DUITBD».

IIpakTuueckass  paGora  «l3ydyeHue  pe3ylbTaToB  JUTHOPUIHOTO
CKpEIIMBAHUA Y IPO30(DHUIIBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiictBue reHotuna u cpeabl npu  (HopMUpoBaHUM (DEHOTHIIA.
N3MeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE U KOJWYECTBEHHBIE NMPU3HAKU. Buabl
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACIIEACTBCHHAS.

MonmudukanuonHass HW3MEHUYMBOCTh. Ponb cpeasl B (popMupoBaHUH
Moau(pUKaMOHHOW M3MeHYnBOCTH. HopMma peakuuu npusHaka. BapuannoHHBIN
psan u BapuanmonHas kpuBas (B. Horanncen). CpoiicTBa MOau(UKAITMOHHON
V3MEHYUBOCTH.

['eHoTMIIMYECKAsE N3MEHUYMBOCTh. CBOWCTBA TEHOTUMMYECKON N3MEHYMBOCTH.
Buapl reHOTUIIHYECKON N3MEHYMBOCTH: KOMOMHATUBHAS, MyTallMOHHAS.

KomOunaTuBHass M3MEHYMBOCTH. Mei03 W MOJIOBOM TMPOIIECC — OCHOBA
KOMOMHATUBHON M3MEHUYUBOCTU. POJTh KOMOMHATUBHON M3MEHYMBOCTH B CO3JIaHUU
T€HETHYECKOT0 pa3HOOOpa3usl B Mpejiesiax OJTHOTO BU/IA.

MyTanmonHass HM3MEHYMBOCTh. BuUIBI MyTanuii: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  WHAYUHUPOBAHHbICE MyTallMHh. SoepHble U
HUTOIIa3MaTuyeckue Myrtanud. CoMaTUYeCKUE U MOJOoBble MyTauuu. [IpuunHbI
BO3HUKHOBEHHs MyTauud. MyrtareHpl M WX BJIUMSHUE Ha OPraHU3MBI.
3aKOHOMEpPHOCTH MYTAIMOHHOTO Tpollecca. 3aKOH TOMOJIOTMYECKUX PSII0B B
HacienctBeHHo u3MeHunBoctd (H.W. BaBunoB). BHednepHass W3MEHUMBOCTH U
HACJIEACTBEHHOCT.

Onueenemuxa U INUSEHOMUKA, POJb ONUSEHEMUYECKUX GaKmopos 6
HACNe008aHUU U USMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS ) OPSAHUIMOS.

JleMmoHCTpauumn

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

Tabnmuupt u  cxembl: «Bugsl  usmeHumBOCTHY», «MoaudukaoHHas
U3MEHYHUBOCTDY, «KomOnHaTnBHas W3MEHYHUBOCTHY, «Meiosy,
«OmnongoTBopeHuey, «I eHeTnueckue 3a00JIeBaHUS YeIOBEKay», « Bumbl myTammiiy.

OO6opyoBaHue: XMBbIE W TepOapHbIE AK3EMIUISIPbl KOMHATHBIX PacTeHH,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3IMYHBIMU BUAAMH U3MEHYUBOCTH.

JlaGopaTopHhasi pabora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAM(UKAIMOHHON M3MEHUYMBOCTU. l[locTpoeHue BapWalMOHHOTO psga U
BAPUALIMOHHOUN KPUBOW».



IIpakTuyeckas padora «Myranuu y apo3o¢uisl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBEKA

Kaprnotun uyenoseka. MexayHapoaHas mporpamMma HMCCJIEAOBaHUS T€HOMa
yenoBeka.  MeToabl  M3y4Y€HUs  TEHETMKH  YEJOBEKAa:  I'€HEaJOTMYECKUU,
OJIM3HEIOBEIN, IIMTOr€HETUYECKU, MOIMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPENEIICHUE TE€HOTHIIA:
MOJTHOTEHOMHOE CEKBEHUPOBAHWE, T'€HOTUIMPOBAHUE, B TOM YHCIJIE C MOMOIIBIO
[11IP-ananu3a. HaciaencTBeHHbIe 3a00JIeBaHUs YeslOBEeKa. [ eHHbIE 1 XPOMOCOMHBIC
Oone3HM 4YesoBeKa. boJie3HM C HACleNCTBEHHOM MpepacioyioKEeHHOCTHIO.
3HaYeHUE MEAUIMHCKON T'€HETUKHU B MPEIOTBPAIICHUHN U JICYEHUU T€HETUYECKUX
3a00eBaHUN 4YenoBeKa. MeauKo-TeHETHYECKOe KOHCYJbTHUpoBaHue. CTBOJIOBBIE
KJIETKU. [IoHSATHE «T€HETHYECKOTO Tpy3a». ITUUYECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH pelaKTUPOBAHUS F'€HOMA U CTBOJIOBBIX KIIETOK.

['enetnueckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
($bU3NYECKOMY U XMMHUYECKOMY 3arpsi3HEHHUIO OKpY»Karolei cpenl. ['eneTnueckas
MPEIPACTIOIOKEHHOCTD YETTOBEKA K MATOJIOTUSM.

JleMoHcTpanuu

Tabmuubl u cxembl: «Kapuotun denoBeka», «MeToapl U3yuyeHUS T€HETUKU
yesoBekay, «I'eHeTnueckue 3a001€BaHNs YEIOBEKay.

IIpakTnueckas padora «CocTaBlIeHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cesrekuusi OpraHu3sMoB

JlomecTukanus u cenekuus. 3apoKIeHUE CEJIEKIIMU U JOMECTUKAIIUU. Y UCHHE
H. U. BaBunoBa o lleHTpax NpOUCXOXKIEHUS U MHOT0OOpasus KyJIbTYPHBIX
pacteHuid. Ponb cenekunm B CO3JaHNM COPTOB PACTEHUN U TTOPOJ )KUBOTHBIX. COPT,
Mopoja, MTaMM. 3aKOH TOMOJIOTUYECKUX PSAJIOB B HACIEICTBEHHOW U3MEHUYMBOCTH
H. W. BaBumnoBa, ero 3HaueHue JJis CEICKITMOHHOM pabOTHI.

Metonbl ceneknMoHHON paboThl. MCKycCTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBUTYaJIbHBIM. JTarnsl KOMOUWHAIIMOHHOMN CCJICKIIUU. HcnriTanne
MPOU3BOJIUTENIEH MO MOTOMCTBY. OTOOp MO TEHOTUIY C TOMOIILIO OILICHKU
(deHoTuna NOTOMCTBA U OTOOP MO TE€HOTHUITY ¢ moMoulsio ananu3a JJHK.

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

[Tomyuyenue MTOJIUTLIIOUIOB. BryTtpusnaosas THOpUIN3AIINS.
brnuskopoicTBEHHOE — CKpemmBaHue, wid  WHOpumuHr.  HepoactBenHoe
CKpelnMBaHue, Win ayTopuauHr. ['erepo3uc u ero npuyuHbl. Vcmonb3oBanue
retepo3uca B cenekiuu. OtganéHHas rudpunuzanus. [Ipeogonenue Oecruiogus



MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKITUN PACTCHUI U JKUBOTHBIX. «3e1éHas
DEBONIOYUA).

CoxpaHeHure U U3y4YeHUE T€HETUUECKUX PECYPCOB KYJIBTYPHBIX PACTEHUN U UX
JUKUX pOAUYEH JIJISl CO3/IaHUSI HOBBIX COPTOB U TUOPHUIOB CEIbCKOXO3SICTBEHHBIX
KYJIbTYp. H3yuenue, coxpawenue u YnpagieHue 2eHemudecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U  NPOMbBICTIOBbIX  JCUBOMHBIX 6 Yeaax YVIAVYUleHUs
Cyuecmeyowux U co30aHusi HO8bIX NOPOO, JNUHUU U KPOCCO8, 8 MOM Hucie C
NPUMEHEHUEM COBPEMEHHBIX MeMO008 HAYUHbIX UCCe008aHU, Nepedosblx Uoeli U
NepCneKmuBHbIX MexXHOI02UL.

JdeMoHCcTpaIMK

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

Tabnuibl U cxembl: «LleHTpBI TPOUCXOXKIECHUS U MHOTOOOPa3us KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKUX PSAAOB B HACIEACTBEHHON HU3MEHUYHBOCTHY,
«Metoapl cenekiuny, «Otnanéunas rTudpuauzanusy, «MyTtarenesy.

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

JlaGopaTopHas padora «/3ydeHrne METOA0B CEICKIIUN PACTEHUI.

IIpakTnueckas padora «IIpuBuBKa pacTeHUIN».

IKcKypceusi «OCHOBHBIE METOIbl U JOCTHUKCHHS CEJIEKIIMU PACTEHUU U
YKUBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIUIO, IJIEMEHHYIO bepmy,
COPTOHUCHBITATEBHBIM YyYaCTOK, B TEIUIMYHOE XO3MMCTBO, B JIaDOpaTOPHIO
arpOyYHUBEPCUTETA WM HAYYHOTO IIEHTPA)».

Tema 16. buorexHoI0rMs U CHHTETHYECKAS OMOJIOTUS

OOBEKTHI, HCIOJIb3yeMble B OWOTEXHOJIOTHMU, — KJIETOYHBbIE U TKAHEBBIC
KYJBTYPBHI, MHUKPOOPTAHU3MBI, 170.4 XapaKTEPUCTHKA. TpaguuronHas
OMOTEXHOJIOTHS:  XJIEOOTIEUeHHEe, TMOJMYyYEeHUE KHCJIOMOJIOYHBIX IPOJYKTOB,
BUHOjieMe. Mukpoouonornueckuii cuHte3. OOBEKTHl MHUKPOOMOJIOTUYECKUX
texHosorui. [IpousBoacTBO O€sika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3naHne TEXHOJIOTUM M MHCTPYMEHTOB LIE€JICHANIPABICHHOIO M3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C II€JIBIO MOJIYYEHHSI OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiep KalluX HE BCTPEUAIOIIHNECS B IPUPOJIe OMOCUHTETHYECKHUE MY TH.

Knerounas uHxenepus. MeToapl KyJbTypbl KIETOK U TKaHEW PACTCHUN U
KUBOTHBIX. Kpuobanku. Comarudeckass TruOpuAu3alUs ¢W  COMAaTHYECKUN
sMOpuorene3. lcnonb3oBaHue TramionoB B CeleKUMH pacTteHuil. [lonyuernue
MOHOKNIOHANbHBIX anmumei. Hcnonvzosanue MOHOKIOHATIbHBIX U NOAUKAOHATbHbBIX
anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKOHCTpyKIus
ANLEKIETOK U KJIOHUPOBAHUE >KUBOTHBIX. METOJI TpaHCIUIaHTALUKU SIAEP KIIETOK.



Texnonoz2uu 0300poseieHuUs, KyIbmusupo8aHus U MUKPOKIOHATILHO20 PAZMHOICEHUS.
CeNbCKOXO3AUCMBEHHbIX KYAbMyp.

XpoMOCOMHass M TeHHas WHXeHepusa. VICKyCCTBEHHBIM CHHTE3 T€HA W
KoHCcTpyupoBanue pekoMOnHaHTHbIX JIHK. Cozdanue mpanczennvix opeanuzmos.
JIOCTHKEHHUSI ¥ IEPCIIEKTUBBI XPOMOCOMHOM Y TEHHON MHKEHEPUH. JDKOJIOTUYECKHE
Y 3TUYECKHUE NPOOJIEMBbl TEHHOW WHKEHEPUU.

Menununckue OuorexHonoruu. [loctrenomuas mudposas meaumuna. [TLP-
JUarHocTuka. MeTaOOJOMHBIM aHajau3, TEeHOLIGHTPUYECKUM aHaliu3 MpoTeoMa
4eJIOBEKa Ui OLIEHKH COCTOSIHMSI €ro 310poBbs. M CIONb30BaHHE CTBOJIOBBIX
kinetok. TaprerHas Tepanust paka. 3D-OuomHkeHepuss g pa3pabOTKU
(dbyHIaMEHTAIBHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHM, CO3/MaHUS KOMIUIEKCHBIX
TKaHEeW COYETAaHHEM TEXHOJOTUH TPEXMEPHOTO OMONMPHUHTHMHTA U cKadoIauHTa
JUISL PEIIEHUS 3a/1a4 [IEPCOHAIN3UPOBAHHON MEIULIUHBI.

Co3naHue BEKTOPHBIX BaKIMH C LEJIbI0 00ecredeHuss KOMOMHHUPOBAHHOM
3amuThl OT Bo3Oyauteneid OPBU, ycTaHoBieHHE MOJIEKYJISPHBIX MEXaHH3MOB
¢bynkunonupoBanusi PHK-conepkammux BUpYcOB, BBI3BIBAIOMIMX OCO0O OIACHBIE
3a00JIeBaHUS YEJIOBEKA U JKUBOTHBIX.

JlemoHcTpanuu

Tabnunp! u cxemsl: «Vcnoap3oBaHNE MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
IPOU3BOJCTBEY, «KiteTouHas nHkeHepus», «I eHHast UHKEHEPUs».

JlaGopaTopHuasi padora «/3yueHrne 00bEKTOB OMOTEXHOIOTUM.

IIpakTnyeckas padora «llosydeHre MOJIOYHOKUCIBIX TPOTYKTOBY.

Ikckypeusi «buoTtexHonoruss — BakHEHIIAs MPOU3BOJUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO).

11 KIIACC

Tema 1. 3apoxkaeHue m pa3BUTHE IBOJIOHMUOHHBIX INpeIACTABJICHUNA B
ouoJiorumn

OpomonmonHas Teopust Y. JlapBuHa. Ilpennochbuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hp U HaydHas aedatenbHocTh Y. JlapBuHa.

JIBr>Ky1Me cuitbl 3BOTIOLMH BUIOB 110 Y. J[apBUHY (BbICOKasi UHTEHCUBHOCTh
Pa3MHOXKEHHS OpPraHUW3MOB, HACJEICTBEHHass HM3MEHYMBOCTh, Oopbba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIH O0TOOD).

Odopmiienne cunterndeckor Tteopun sBoftonnu (CTD). HedrpanpHas
Teopusi 3Boitonuu. CoBpeMeHHas JBOJIOIMOHHAS  OuoyorHsA. 3HaYeHHE
HBOJIIOLIMOHHON T€OpUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JdemoHcTpanuu



[Toptpetsl: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kiosobe, Y. lapBun, C. C. YerBepukos, 1. U. lImansraysen, Jx. Xonnein, . K.
benses.

Tabnuib! u cxembl: «CucreMa sxxuBoit mpupo s (o K. JIunuero)», «JlectHuna
XKUBBbIX cymiecTB (1o Jlamapky)», «Mexanusm (GpopMupoBaHus NMPUCITIOCOOTICHUN Y
pacTeHull U KUBOTHBIX (10 Jlamapky)», «Kaprta-cxema mapuipyra mytemecTBus Y.
Hapsuna», «Haxoaku Y. JapBuna», «®opmbl OOpbObI 3a CyIIECTBOBAHUEY,
«IToponbl romy6Gei», «MHoroodbpasue KyJIbTypHBIX (OpM KamycTbl», «Iloposs
JIOMAIIIHUX >KUBOTHBIX», «Cxema oOpa3oBaHus HOBbIX BHJIOB (1o Y. [lapBuny)»,
«CxeMa COOTHOLICHUS ABWKYIIMX CHJI 3BOMIOLHUN», «OCHOBHBIE TOJOXEHUS
CUHTETUYECKON TEOPUH 3BOJTIOLIMI.

Tema 2. Mukpo3BoIIOLHSA U €€ Pe3yJIbTATHI

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

DneMeHTapHble (aKTOphl (ABUKYIIME CHJIbI) HBOIIONMH. MyTallMOHHBIHN
npouecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelip TeHOB — ciyvaiiHble
HEHaNpaBJICHHbIE U3MEHEHUS YacTOT ajljiesiel B MONmyJIsausax. DPpQPeKT oCHOBATENS.
Ippexm bymouinounozo eopaviuika. CHUudCeHUe 2eHemuuecKko2o pa3sHooOpa3usL:
npuyunsl u cnreocmsusi. llposenenue s¢pgpekma opeticha eenog 6 6ONbLUWUX U MATBIX

NONYIAYUSAX. Murpanumu. N3onsauus MTOIYJISLIUM: reorpadguieckas
(mpocTpaHcTBeHHAs ), Onosiorndeckas (pernpoayKTuBHast).
EctecTBenHbIil 0oTOOp — HampaBisiomuii ¢akrop sBomonud. DopMbl

€CTECTBEHHOTO  OTOOpa:  JIBWXKYIIWWA, CTAOWJIM3UPYIOLIMNA,  pa3pbIBAOIIMIMA
(mm3pynTuBHbIi). [lonoBoil 0TOOp. BO3HMKHOBEHHE W HBONIOLUS COLUAIBHOTO
NOBEJCHUS )KUBOTHBIX.

[Tpucnoco0AeHHOCT,  OPraHU3MOB  KaK  pe3yjibTaT  MHKPOIBOJIOLUH.
Bo3HuKHOBEHHE NPUCTIOCOOIEHUI Y OpraHu3MOB. ApoMop(}o3bl U HANOAJANI TALIUH.
[Tpumepsl nprcnocobIeHU y OpraHu3MoB: MOp(doIornyeckue, Pu3noIoru4ecKue,
onoxumuyeckue, noBeAeHUYeckue. OTHOCHUTENBHOCTh  MPUCIOCOOIEHHOCTH
OpraHU3MOB.

Bun, ero xpurepum u crpykrypa. BumooOpasoBanue kak pe3yibTar
MUKpO3BOJIIOIMK. M3omsamus — kiatoueBoil (aktop BugooOpazoBanus. [lytu u
CIIOCOOBI BUJI000pa30BaHMUS: aJIONaTPUYECKOe (reorpacduueckoe),
CUMITATPUUYECKOE (?KOJIOTUYECKOE), «MTHOBEHHOE)» (monumIonU3aIusl,
ruOpuauzanus). JIuTenbHOCTh BOTIOIMOHHBIX TPOLECCOB.

Mexanu3mbl GOpMHUPOBAHUS OMOJIOTHYECKOTO Pa3HOOOpa3usl.



Posib 3BOMIOLIMOHHOM OHOJIOTHH B pa3paboTKe HAyYHBIX METOJ0B COXPAHEHUS
OounopaszHooOpaszusa. MHUKPOIBOMIONMS U KOABOJIOLHMS Iapa3uTOB U HUX XO3SEB.
Mexanu3mbl GOPMUPOBAHUS YCTOWYMBOCTH K aHTHOMOTHKAM U CTIOCOOBI OOPHOBI €
HEW.

JdeMoHCTpaMuU

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

Tabmunplt 1 cxembl: «MyTallMOHHAasE HW3MEHYUBOCTHY, «[lomymsimonnas
CTPYKTypa BUaa», «Cxema MnposiBjeHUs 3akoHa Xapau—BaiinOepray, «IBumxyiue
CWJIbl HBOJIIOIUNY, «IKOJIOrHYecKass M30JSAUs MONyJIAlui ceBaHCKOU (openny,
«I"eorpaduueckast U30IAIUs TUCTBEHHULIBI CHOMPCKOM M TMCTBEHHUIIBI JAyPCKOM»,
«ITonyIsIIMOHHBIE BOJHBI YHCIEHHOCTH XUIIHUKOB U KEpPTB», «Cxema IeHCTBUA
€CTECTBEHHOTO 0TOOpay, «PopMbI 00PHOBI 32 CyIIIeCTBOBaHUEY, «HIyCTpUaTbHBIN
MenaHu3M», «oKuBble — uckomaemele»,  «IIOKpOBHTENBCTBEHHAas  OKpacka
XKUBOTHBIX», «[Ipengynpexnaromas oOKpacka MXKUBOTHBIX», «PU3HOIOTUYECKUE
apantaiun», «lIpucnocoONIeHHOCTh OpPraHu3MOB U €€ OTHOCHUTEIBHOCTHY,
«Kpurepuu Buaa», «Bunpl-nBoiHukn», « CTpykTypa Buaa B npupoe», «CrnocoObl
BHU1000pa3oBanHusy, «I eorpaduueckoe BUA00OOpa30BaHUE TPEX BUJIOB JAHIBIIICH,
«DKO0JIOTHYECKOE BUA000pa3oBaHUE BUAOB CHHUL», «l[lonuronasl pacTeHHiD»,
«KamycTHo-peneunsiit THOpHUITY.

O6opynoBaHue: repOapuu pacTeHUH, KOJJIEKIIMU HACEKOMBIX, Uydesia NTUIl U
3Bepel ¢ mpuMepaMu pa3IMuHbIX MPUCTIOCOOJIEHUM, Yydelia MTUILl U 3BEpel pa3HbIX
BUJIOB, TepOapuu pacTeHuid OJIM3KUX BHJIOB, OOpa30BaBLIMXCSA Pa3INYHBIMU
CIIOCOOAMH.

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

JlaGopaTopHnasi padora «IIpucnocoOneHrss OpraHu3MOB U UX OTHOCUTEIIbHAS
1e71eCO00pa3HOCThY.

Jlabopatopuass pabora «CpaBHEeHHE BHJIOB IO MOPQPOIOTUUECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIOuMs U €€ pe3yabTaThbl

Meronpl wm3yyeHMs ~MakpodBoJroLMU. [lameoHTONOrMYECKHME  METOJbI
uzydeHus: HBomonuu. Ilepexonneie ¢GopMbl U (QUIOTEHETUYECKUE  PSAbI
OpraHU3MOB.

buoreorpaguyeckue Metonsl u3yudeHus sBodtonuu. CpaBHeHue GIOpbl U
(dbayHbl MaTepuKOB W OCTPOBOB. buoreorpaduueckue obmactu 3emuu. Bumbi-
SHAEMUKHU U PEJTUKTHIL.

OMOpPHUONOrMYEcKUe U CPABHUTEIHLHO-MOP(OIOTHIECKIE METOAbl U3YUYECHHUS
IBONIIOLMHU. ['€HeTMYeCKMe MEXaHU3Mbl 3BOJIOLHMHM OHTOI€HE3a M IOSIBICHUS
HBOJIIOMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OpraHbl.
PynumenTtapuble  opraHbl M aTaBU3Mbl.  MOJIEKYJISIpHO-T€HETUYECKUE,



OMOXMMHUYECKHE U MATEMAaTUYECKHE METObI N3YUEHUS IBOIOLMU. ['OMOIOrMYHbIE
redbl. COBpeMEHHbIE METO/IbI IIOCTPOEHUS (PHUIIOT€HETUYECKUX JICPEBHEB.

XPpOMOCOMHBIE MYTAILIMH U 3BOJIIOLUSA TEHOMOB.

OO01mre 3aKOHOMEPHOCTH (TpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKYuUl.
HeobOpatumocTs 3Bomonnu. AfanTuBHas paauanus. HepaBHOMEPHOCTh TEMIIOB
IBOJIIOLUH.

JleMoHCTpanumn

[Toptpetsl: K. M. bap, A. O. KoBaneckuii, ®. Mrosiep, 3. ['ekkenb.

Tabmuupbl U cxembl: «DUIOTeHETHUECKUN sl JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3ybObie  smepbl»,  «Creronedansy,  «Pununoduth»,  «CemMeHHBIE
NanopoTHUKW», «buoreorpadpuueckue 30HBI 3eMian», «Jlpeiid KOHTHUHEHTOBY,
«Penuktey, «HadanpHble cTaguu 3MOPUOHAIBHOIO PA3BUTUS IMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMUHBIE W aHAJOTUYHBIE OpraHbl», «PyIUMEHTHI»,
«ATaBU3MBI»Y, «XPOMOCOMHBIE HA0OpHI 4YEJIOBEKAa M IIMMIIaH3e», «l JIaBHBIC
HaITpaBJIEHUS 3BOJIIOIUNY, «O0I1IHe 3aKOHOMEPHOCTH 3BOJIFOLII.

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

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble rUmoTe3bl NpPOMCXOXKIAEHUS >KU3HM Ha 3emiie. AOHOreHes u
naHcrepmusi. [JloHayuHble IpenCcTaBlICHUsS O 3apPOKICHUU JKU3HU (KPEAlMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOsKICHUS )KU3HU U €€ ONpoBepKeHHE onbiTamu .
Penu, JI. Cnannannanu, JI. [1actepa. [IporcxoxaeHue >ku3Hu U aCTPOOHOIIOTHA.

OcHoBHbIE JTanbl HEOPraHUYECKOU JBOJIIOLIU Y. [Lmanerapuas
(reonmoruueckasi) SBOJIONUSA. XHUMHUYECKass OHBOJIONMSA. AOUOTEHHBIM CHHTE3
OpraHn4YecKkux BemecTB n3 Heopranndeckux. Omeir C. Mumrepa m I'. Opm.
O6pazoBanue noaumMepoB u3 MonomepoB. Koaieparnas runote3a A. . Onapuna,
rurnore3a mepBuyHoro OynboHa JIx. XosjelHa, reHeTudeckas rumore3a [
Ménnepa. Pubosumer (T. Yex) u runoreza «mupa PHK» V. T'mnGepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHHE MTPOTOKIIETKH.

Hcropus 3emnn u MmeTobl €€ n3ydeHus. MickonaeMble OpraHu4eCcKUe OCTaTKH.
['eoxpononorust u e€ Meronpl. OTHOCUTEIbHAS M AOCOJIOTHAs T€OXPOHOJIOTHUS.
['eoxpoHoOIOrY€ecKas IKaja: 30HbI, 3pbl, IEPUOJIbI, STTOXH.

Havanenbie 3Tamnbl OpraHM4ecKoM »HBOJIOUMU. [losBIEeHME W BBOMIOLUA
NEPBBIX KJIETOK. DBONIONUSA MeTabonu3Ma. BO3HMKHOBEHHE MEPBBIX HKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTUIEHKH KaK aHAJIOT MEPBBIX Ha 3eMiie COOOIIECTB.
CrpomaronuTtsl. [IpokaprOTHl U 3yKapUOTHI.



[Tpoucxoxaenue sykapuoT (CUMOUOTEHE3). DBOTIOLNMUOHHOE MTPOUCXOKIACHHE
BUpPYCOB. lIponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX I'PYNI MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIOLIMK BbICIIUX pacTeHUH. OCHOBHBIE apoMOpP(O3bI
pactenud. Beixon pacteHuit Ha cymry. [losiBieHHE CIIOPOBBIX pPACTEHUH U
3aBoeBaHre uMHU cymu. CemeHHble pacTeHus. [IpouncxoxaeHue BETKOBBIX
pPaCcTCHUMN.

OCHOBHBIE 3Tallbl 3BOJIOLMHU >KUBOTHOTO Mupa. OCHOBHBIE apOMOP(O3bI
*KUBOTHBIX. Bennckas dayna. KemOpuiickuil B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIIOLUA TO3BOHOYHBIX.
[Ipoucxoxaenne ampuobuii u pentwinil. [IpoucxoxnaeHne MICKONUTAIONINX U
ntur. [lpuHnun xmodeBoro apomopdoza. OcBoeHne O€CIO3BOHOYHBIMH U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pasutne xu3HM Ha 3eMje MO 3paM W MepuoiaM: apxeu, MPOTEPO30i,
najaeo30m, Me3030i, kaiiHo30i. OO0111ast XapaKTEepUCTUKA KJIMMAaTa U T€OJIOTMYECKUX
npoueccoB. [losiBieHnEe 1 paciBeT XapaKTEPHBIX OPraHU3MOB. YTIIE0Opa30BaHUE:
€ro yCJIOBUS U BJIMSIHUE HA Ta30BBIM COCTaB aTMOC(hEPHI.

MaccoBble BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIoro. [IpuunHel u
CJIEICTBUS MAacCOBBIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTMYECKUN KpPHU3UC, €r0
ocobenHoctu. [Ipobiema coxpanenus: 6mopaznooOpasusi Ha 3emIie.

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

JlemoHcTpanuu

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

Tabnuiel u cxembl: «Cxema omnbita @. Penny, «Cxema onbita JI. [Tactepa no
M3YYEHHUIO CaMO3apoKIeHHs ku3HW», «Cxema ombita C. Muinepa, I'. FOpwuy,
«JTanbl ~ HEOPraHWYECKOW  3BOMIOUUM»,  «['€OXpOHOJIOrMYECKass — IIKaJay,
«HayvanbHble 3Tanbl OpraHUYEcKOM ABOIONMNY, «Cxema oOpa3oBaHUs SYKApUOT
nyTéM cumoOuorenesa», «Cucrema KuUBOM mpuUpoasl», «CTpoeHue BUpYCay,
«Apomopdo3bl  pacreHuir», «PuHHOGUTH, «OIHOKIETOUHBIE BOJOPOCIN,
«MHOTOKJIETOUHBbIE BOAOpOCHNY», «Mxu», «llamopoTHukm», «l'onocemMeHHbIE
pactenus», «Opranbl IBETKOBBIX PACTEHUI», «CXxeMa pa3BUTHUS )KUBOTHOTO MUPay,
«Apomop(do3bl KUBOTHBIXY», «IIpocteitmuey, «Kumeunononoctueiey, «Ilnockue
yepBu», «YUneHuctonoruey, «PbiOb», «3emMHOBOIHBIEY, «lIpecmbikarommecs,
«lItnupy, «Miekonuratomuey», «Pa3BuTue )Xu3Hu B apXeMCKOU 3pe», «Pa3Butne
)KU3HH B TMPOTEPO3OUCKON 3pe», «Pa3BUTHE XU3HM B NAJICO30UCKOU 3pey,
«Pa3BuTHE KN3HU B ME3030MCKOMN 3pey, «Pa3BuThe )XU3HU B KaWHO30MCKOM 3pe»,
«CoBpeMeHHas cucTeMa OpraHuYeCKOro Mupay.



O6opynoBanue: repbapuu pPACTEHWM pa3IWYHBIX OTMAEIOB, KOJIICKIIUH
HAaCEKOMBIX, BJIAKHbBIE MTPENapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUU
UTJIOKOXKHX, CKEJIEThl TO3BOHOYHBIX KUBOTHBIX, UydeJia IITUL] U 3BEPEH, KOJUICKIIUU
OKaMEHEJIOCTEW, TMOJIE3HbIX MCKOMAEMbIX, MYJSKM OPraHUYECKHX OCTaTKOB
OpTaHU3MOB.

Bupryanbnas naboparopHas padora «MopaenupoBaHue onbiToB Muiiepa—
FOpu o nzydenno abMOreHHOTro CUHTE3a OPTaHUYECKUX COSIMHEHU B IEPBUYHON
atMocdepe».

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

IIpakTnyeckas padora «l3yuyeHue OCOOEHHOCTEH CTpOEHUs pacTeHUM
Pa3HBIX OTAEIIOBY.

IIpakTuyeckas padora «/3yyeHue oCOOEHHOCTEH CTPOEHUSI MTO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. IIpoucxoxaenune Ye10BeKa — AaHTPOIIOIeHEe3

Pa3nenbl v 3aaa4n aHTPONOJAOTUU. METO Il AHTPOTIOJIOTUH.

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

Cx0AcTBO YenoBeKa C KUBOTHBIMU. CHCTEMAaTUYECKOE MOJI0KEHUE YETIOBEKA.
CBueTENbCTBA  CXOJCTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPaBHHUTENIbHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hbU31M0I0r0-0MOXUMHUUECKHUE,
noBesieHueckue. OTanyus 4enoBeka OT KUBOTHBIX. [IpSIMOXOXKIEHUE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rOJOBHOIO MO3ra U BTOPOM CUTHAJIBHOU
CUCTEMBI.

JIBrokymiue cuiibl ((akTopbl) aHTPONOreHe3a: OMOJIOrHYecKue, COllUalbHbIE.
CooTHolIeHNE OMOJOTUYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcHOBHBIE CTaJWM aHTpoIOreHe3a. PaHHHMe YenoBeKOOOpa3HbIE O00E3bSHBI
(IPOKOHCYJIBI) M PAaHHUE MTOHTHIBI — OOIITHE MPEIKH YeJIOBEKOOOPa3HBIX 00€3bsH 1
JMOIe. ABCTPAJIONUTEKN — JBYHOTHE MPEAKH JIOAEH. UenoBeK yMenbli, MepBbIe
W3TOTOBJICHUS OPYIHi Tpyaa. YenoBek MpAMOXOASIINMT U IIEPBBINA BBIXO JIFOAEH 3a
npenensl Appuku. YenoBek reifienboeprckuii — o0l npejok HeaH 1epTaIbCKOTO
YEJIOBEKa M 4YEJOBEKa PasyMHOro. YelloBEeK HEaHIEPTAIbCKUM KaK BHJ JIKOJEU
XOJIOJHOTO KJIMMara. YeloBEeK pa3yMHbId COBPEMEHHOIO THIIA, JIECHUCOBCKUU
YeJIOBeK, OCBOEHHE KOHTMHEHTOB 3a mnpenenamu Adpuku. Ilaneorenermka u
NajeoreHOMHKA.

DBOJIONNS COBPEMEHHOTO 4enoBeka. EcTecTBeHHBI OTOOp B MOMYIISITUSX
yenoBeka. MyTanuvoHHbIN Tipoiece u noduMopdusM. [lomynsiroHHbIE BOJHBI,
npeiid reHoB, murpanus U «d(PpQPeKT oCHOBATENs» B MOIMYISIUIX COBPEMEHHOTO
YeJI0BeKa.



Yenoseueckne pacel. llonatne o pace. bospmme pacel: eBporeonHast
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUaAlbHASs),  MOHTOJOUAHAs
(a3maTcko-aMepuKaHcKas). Bpems u myTu paccelieHHs 4YelnoBeKa IO ILJIaHETe.
EnuHcTBO  4yenoBeueckux — pac. HayuHas  HECOCTOSITENBHOCTh  pacu3Ma.
[Ipucnoco6eHHOCTh YenoBeKa K pa3HbIM YCJIOBHUSIM OKpY)KArolIeH Ccpeibl.
Bnusinue reorpaduueckoit cpezsl U apeiida reHoB Ha MOP(OTIOTHIO U (HU3HOTOTHIO
YeJoBeKa.

MexaucuuiuinHapabple  MeTojabl B (usnueckol  (OMOJOTHUYECKOH)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS ~ AHTPOINOJIOTHS U IAJCOaHTPONOJIOTHS
YEJIOBEYECKUX MOMYJIAUN. broconuanbHble UCCIEAOBAaHUSA MPUPOJBI YEIIOBEKA.
HccnenoBanue KOBOMIOIUHI OMOIOTUYECKOTO U COIIMATIBHOTO B YEIOBEKE.

JleMoHCTpanuu

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

Tabnuibl u cxembl: «MeTOoIbI aHTPOTOJIOTUNY, «[ 0JJOBHOM MO3I YeJIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsidHbD», «CKeleT 4YeloBeKa M CKeJeT IIMMIIaH3e»,
«PyIMMEHTBI M aTaBU3MBbD», «J{BHKYyLIUE CUJIBI AHTPONIOTE€HE3a», « IBOIIOLUOHHOE
JIPEBO  4YEIOBEKa», «ABcCTpanonutek», «UYenoBek  ymenwlit»y, «YenoBek
NPSAMOXOISIINIY, «/leHrucoBckuil yenoBek» «Heanaepranbipy, « KpoMaHbOHIBD,
«IIpenku yenoBeka», «ITarbl 3BOJTIOLNH YEJIOBEKa», «Packl UemoBeKay.

OOopynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TPEeAMETOB MaTepualibHOU
KyJIbTYphl ~TIPEIKOB YEJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MU(POJIOTUYECKUMU U OMOJEHCKUMH CIOKETaMHU IPOUCXOXKACHUS 4YEJIOBEKa,
¢doTtorpaduu HaX0JOK UCKOIAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOEIIb
yeperna yeJoBeKa 1 ueperna MMMITaH3€, MOJIEb KUCTH YeJIOBEKA U KUCTH IIUMIaH3e,
MOJEIHN TOpPCa MPEIKOB YEJIOBEKA.

JlaGopaTopnasi padora «l3yueHne o0OCOOEHHOCTEW CTPOEHHUS CKeJeTa
YeJI0BEKA, CBA3AHHBIX C MPAMOXO0KICHUEM.

IIpakTnueckas padora «3yueHre 3KOJIOrMYECKHUX aJIalTalluil YEJTOBEKA.

Tema 6. Jxkojsoruss — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB H
HAJ0PraHM3MEHHbIX CHCTEM C OKPY Kalollei cpeaoi

3apoxaeHue U pa3BUTHe 3KoJoruu B Tpyaax A. 'ymOonsara, K. @. Pynse, H.
A. CesepuoBa, 2. I'ekkens, A. Tenciau, B. H. CykauéBa. Paznensl u 3amauu
sK0J0THH. CBSI3b 3KOJIOTUU C APYTUMH HAyKaMHU.

Metonbl 3kosoruu. IloneBble HaOMOAEHUS. DKCHEPUMEHTHI B IKOJIOTHH:
NpUpOAHbIE W JiabopaTopHble. MoJenupoBaHre B HKOJIOTUU. MOHUTOPHUHT
OKPYXAaIOIIEH CPeIbl: TOKAIbHBINA, PETUOHAIBHBINA U TJI00AIBHBI.

3HaYeHUE OKOJIOTMYECKUX 3HAHUM IS 4YEJIOBEKa. DKOJIOTHYECKOe
MHUPOBO33PEHUE KaK OCHOBA CBS3€H YEIOBEYECTBA C MpUpoaor. DPopMHpOBaHUE
HKOJIOTUYECKOMN KYJIBTYpPbl U AKOJIOTHYECKON rPaMOTHOCTH HACEIEHUS.



JleMoHCTpanun

[Toptpetsi: A. I'ymb6onbar, K. @. Pynse, H. A. CeBepuos, J. ['ekkens, A.
Tencnu, B. H. Cykaués.

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

JlaGopaTopHuasi padora «3yuenue METOJ0B JKOJIOTUYECKUX
VCCIICIOBAHUI.

Tema 7. Opranusmsl U cpea OOUTAHUS

DKkoyioruueckre GakTopbl U 3aKOHOMEPHOCTH uX AeicTBus. Knaccudukarms
HKOJIOTHYECKUX (DAKTOPOB: aOUOTHYECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O01me
3aKOHOMEPHOCTH JEWUCTBHUS dKojormueckux (akrtopos. [IpaBuno munumyma (K.
[lInpenrens, 0. JIubux). TonmepaHTHOCTb. DBPUOMOHTHBIE U CTEHOOMOHTHBIC
OpraHU3MBI.

AbGuoTtnueckue ¢dakrtopel. CBeT Kak sKojorudeckuid (axrtop. JleicTBue
Pa3HBIX YYAaCTKOB COJIHEYHOI'O CHEKTpa Ha OPTaHU3MBI. DKOJIOTHYECKHUE TPYIIIIbI
pacTeHUd M >KUMBOTHBIX [0 OTHOLICHWIO K cBeTy. CuUrHaigpHas poJib CBETA.
DoTONEPUOIU3M.

Temneparypa kak nskonorudyeckuit (axrtop. JleiicTBue TemriepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEPMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CT€HOTEPMHBIE OPTAHU3MBI.

Bnaxuocts kak skonorumyeckuid ¢aktop. IlpucnocoOneHuss pacteHuili K
nojJiep>kaHuio BojHOro Oananca. Knaccudukanus pacTeHUN MO OTHOIICHHUIO K
Boje. [IpucrniocoOneHust KUBOTHBIX K U3MEHEHUIO BOJTHOTO PEKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAS, MOYBEHHAS,
INIyOMHHAsT  TIOATNOYBEHHAsl,  BHyTpuUOpraHu3MeHHas.  DU3UKO-XUMHUYECKUE
0COOEHHOCTH cpefi 0OuTaHusi opraHu3MoB. [Ipucnoco01eHuss OpraHu3MoB K KU3HH
B Pa3HBIX Cpelax.

buonornueckue putMbl. BHelmHue W BHyTpeHHUE PUTMBI. CyTOYHBIE H
roguyHbie puUTMBL. [IprCOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHSIM
YCJIOBUM KU3HMU.

’Kuznennsie popmbl opranu3mMoB. [ToHsiTue o xu3HeHHOM popme. XKu3HeHHBIE
dbopMbl pacTeHHil: AEpeBbs, KyCTapHHKH, KYyCTapHUYKH, MHOTOJICTHHUE TPaBBHI,
OJTHOJICTHHE TpaBbl. JKu3HEHHBIC (OPMBI )KUBOTHBIX: TUIPOOMOHTHI, TEOOMOHTHI,
a’poOroHTHI. OCOOEHHOCTH CTPOCHHS U 00pa3a >KU3HH.

buotnueckue pakTopsl. Buabl OMOTHYECKUX B3aUMOACHCTBUM: KOHKYPEHIIUSI,
XUIIHAYECTBO, cUMON03 u ero (opmel. [lapasutusm, koomepaius, MyTyaausM,
KOMMEHCaJIU3M (KBapTUPAHTCTBO, HaxJICOHUYECTBO). Herpoduueckue
B3aUMoOJeUcTBUs  (Tommyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE



OMOTHYECKUX B3aUMOACHCTBUN JUIsl CYIIECTBOBAHMS OPraHU3MOB B Cpele
obutanus. [I[pUHIMI KOHKYPEHTHOTO UCKITIOUEHHUS.

JleMoHCTpanun

Tabmunpl 1 cxeMmbl: «Okosornueckue (axkTopsl», «CBETOBOH CIEKTPY,
«OKOJOTUYECKNE TPYIIBI )KUBOTHBIX IO OTHOLIEHUIO K CBETY», «TeImIoKpoBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >XUBOTHBIE», «DHU3MOJIOrMYECKUE aJanTaluu
XKUBOTHBIX», «Cpenbl OOWTaHWS OpPraHU3MOB», «bHOJOrMYeCKHe pPUTMBIY,
«Kusnennslie Gpopmbl pacTeHUID», «KHU3HEHHBIE (POPMBI )KUBOTHBIX», « IKOCHCTEMA
LIMPOKOJIMCTBEHHOTO Jecay, «IJKOCHCTEMa XBOWHOro jecay, «llenm nwuranusy,
«XHIHAYECTBOY, «ITapazutuzm», «Konkypenuus», «Cumobuosy,
«KommeHncanuzmy.

O6opynoBanue: repbdapuM pacTEHWUW W JKUBOTHBIX, IMPHUCIOCOOJIEHHBIX K
BIMSIHUIO Pa3jMYHBIX SKOJOTMYECKHX (DaKTOpoB, repOapuu CBETOJIOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIMBBIX PACTEHUH, CBETOJIOOUBBIEC, TEHEIIOOUBBIE U
TE€HEBBIHOCJIMBbIE KOMHATHBIE PACTEHMS], TepOapUU U KOJUIEKIIUU TETUIOTIOOUBBIX,
3UMOCTOMKHX, MOPO30yCTOMYMBBIX PAaCTEHUH, Uydesia MTHULl U 3Bepeil, repdapuu
pacTeHuil, OTHOCSIMXCA K TUrpoduraM, kcepopuram, mMe30puTaM, KOMHATHBIE
pacTeHMsl NaHHBIX TPYMI, KOJJIEKIUU XKUBOTHBIX, OOUTAIOIIMX B Pa3HBIX Cpenax,
repbapuu U KOJUIEKIMU PACTEHUH M JKMBOTHBIX, OOJaJalOIIUX dYepTaMu
MPUCHOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHMSIM YCIOBUW JKWU3HHM, repbapuu u
KOJUIEKIIMU PACTEHHM M JKUBOTHBIX PA3IMYHBIX >KU3HEHHBIX (OpPM, KOJUIEKIUU
KUBOTHBIX, YYACTBYIOIIUX B PAa3JINYHBIX OMOTUUYECKUX B3aUMOJICUCTBUSAX.

Jlabopatopuasi padora «BrpIsiBIeHHE TPUCTOCOOTICHUN OpPraHU3MOB K
BIIUSTHUIO CBETA.

JlaGopaTopnasi paGora «BpisBiIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPHD».

JlaGopaTopHasi paboTa «AHATOMHUYECKHE OCOOCHHOCTH PACTCHUIN U3 Pa3HBIX
MeCT OOUTaHUS.

Tema 8. IKo10rusi BUAOB U MOILYJIA UM

DKOJIOTMYECKHE  XapaKTePUCTUKH  TOMYJISALHH. [lonynsauuss  Kak
Oounonornyeckas cucreMa. Poinb HEOJHOPOAHOCTU Cpenibl, PU3NYECKUX OAPbEPOB U
0COOEHHOCTEW OMOJIOrMHU BUIOB B (POPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPHI
nonyisuuid. OCHOBHBIE TOKa3aTeau NOMYJSLUUU: YHUCJIEHHOCTh, IIJIOTHOCTD,
BO3pacTHasi W TI0JIOBasi CTPYKTypa, pOXKIAaeMOCTb, MPHUPOCT, TEMI pPOCTa,
CMEPTHOCTb, MUTPALIUSL.

OKoJiornyeckas CTpykrypa nomyiasuud. OLieHKa YUCIEHHOCTH MOIYJISIIUH.
JluHaMuKa momyssiuu U €€ peryssiuus. broTudyeckuii MOTeHIMAN MOMYJISLUH.
MonenupoBaHue AMHAMUKY nonyJisinuy. KpuBble pocTa YHCIEHHOCTH MOITYJISILUY.
KpuBble BbDKMBaHUA. Perynsiiys YUCIEHHOCTH MONYJALMA: posib (PaKTOpoB,



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

[Tonsitue 00 sKonornyeckoil Huie BUAa. MecrooOutanue. MHoromepHas
MoJenb dKosiornyeckon Humun Jx.M. XarunHcoHa. Pa3Mepbl 3KOJI0TMYECKOU
Hui. [loTeHnnanbHas U peanTu30BaHHAs HULLIU.

Bun xak cucrema nomyisinui. Apeansl BUAOB. BHIBI M HMX >KM3HEHHBIE
CTPATETruu. JKOJOTNYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTUM TIOBEJECHUS W MUrpaluid >KUBOTHBIX. buosormueckue
WHBA3UH YyKEPOJIHBIX BUOB.

JdeMoHCcTpau

[Toptper: k. . XaTunHCOH.

Tabmupl W cxeMbl: «JKOJIOTUYECKUE XapPaKTEPUCTUKH TOMYJISIIUN,
«IIpocTpaHcTBEHHass  CTpyKTypa  mHomyisiqum», «Bo3pacTHble  NMHUpPaMHJIBI
nonyiasauun», «CKOpOCTh  3aceleHuss IOBEPXHOCTH 3€MJIM  Pa3IMYHbIMU
opranuzmammn», «Mogeinb 3xonorudeckort Humm k. M. XaTunHcoHay.

O6opynoBaHue: repoapuu pacTEHUN, KOJIJIEKIIMU KUBOTHBIX.

JlaGopaTopHnasi padora «IIpucnocoOneHust CeMsiH paCTEHUI K paCCEIICHUION.

Tema 9. Jkosorust coodmEecTB. IKOIOTrHYECKHE CHCTEMBI.

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

Dkocuctema Kak oTkpbiTas cuctema (A. Jx. Tencnu). @yHKIMOHAIbHbBIE
OJIOKM OpraHu3MOB B HKOCHUCTEME: IMPOIYLEHTbI, KOHCYMEHTBI, PEAYyLEHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue unenu u cetd. AOHOTHYECKHE OJOKH
skocucteM. [1ouBel ¥ MBI B 3KOCUCTEMAaX. KpyroBopoT BEIIECTB U IOTOK SHEPTUU
B DKOCUCTEME.

OcCHOBHBIE IOKA3aTENN IKOCUCTEMBL. broMacca 1 MpoayKuus. DKOJIOTHIECKUE
UpPaMUJIbI YKcell, OnoMacchl M SHEPTUu.

HHunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HamnpaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykueccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCMM W HMX NPUYUHBI. AHTPONOre€HHbIE BO3JAEHCTBUS Ha
cykueccuu. KnumakcHoe cooOmectBo. bropaznoodpasue u nmoiaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[TpupoaHbIe 3KOCUCTEMBL. JKOCUCMEMbL 03ED U peK. DKocucmembl Mopeti u
oKeanos. Ixocucmemvl MYHOP, 1€CO8, CMmeneu, nyCmbitb.

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

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [oponckas
dbropa u ¢ayna. CuHaHTpomm3aius TOpPOJACKOW QayHbl. buonorumdeckoe wu
X035MCTBEHHOE 3HAUYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.



3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
skocucteMax. Ponb kackadnoeo sghghekma u 6u008-30udpuxamopos (Kuouesvix
81008) 6 QyHKyuonuposanuu sxkocucmem. IlepeHOC SHEPTUU U BEIIECTB MEXKIY
CMEXHBIMH SKOCUCTEMaMHU. Y CTOMUMBOCTh OPraHU3MOB, MOMYJISIIUNA U 9KOCUCTEM
B YCIIOBHUSIX €CTECTBEHHBIX M aHTPOIIOTEHHBIX BO3CHCTBHIA.

Mexanuzmwi 6030eticmaust 3a2psA3HeHUll PA3HbIX MUNO8 HA CYOOP2AHUZMEHHOM,
OpP2AHUBMEHHOM,  NONYJIAYUOHHOM U  IKOCUCMEMHOM  VYPOBHAX,  OCHOBYI
9KOJIO2UHECKO20 HOPMUPOBAHUSL AHMPONO2EHHO20 6030eucmsusi. MeTo0IOTUs
MOHHTOPHUHTA €CTECTBEHHBIX U AaHTPOIIOT€HHBIX YKOCHCTEM.

JdeMoHCcTpaMuA
[Toptper: A. JIx. Tencnn.
Tabmumet  u cxembl:  «CTpykTypa  OumomeHo3a»,  «J9KocHcTeMa

HIMPOKOJIUCTBEHHOTO Jiecay, «IKOCUCTEMa XBOMHOTO Jjecay, «DYyHKIMOHAIbHbIC
IpyIIIBI OPTaHU3MOB B SKOCHUCTEME», «KpyroBopoT BeliecTB B akocucteme», «llenu
nuTanus (macTOWIHAs, JACTPUTHAs)», «DKOJOTMYECKas MupamMuja YHCE,
«OKonorudeckas mupamuaa OMOMacch», «IKOJIOTHYECKas MUpaMUIa SHEPTHNY,
«O0pazoBanue 6osoTa», «IlepBuuHas cykueccus», «BoccTaHOBIEHUE Jieca MOCe
noxkapa», «9KocucrteMa o3epa», «ArporeHos», «KpyroBopor BemiecTB U MOTOK
HHEPTUU B arporeHo3ey, «[Ipumepsl ypOosKocuCTEMY.

O6opynoBanue: repObapun pacTeHUM, KOJUIEKIIMN HACEKOMBIX, Uyydelia NTHUIl U
3Bepeit, repOapuu KyJIbTYPHBIX U TUKOPACTYIUX PACTCHUN, aKBAPUYM KaK MOJIENb
HKOCHCTEMBI.

IIpakTuyeckas padora «/3ydenue u onucanrue ypo0o3KOCUCTEMBD».

JlabopaTtopuasi padora «M3ydeHue pazHOOOpa3usi MEIKUX TMOYBEHHBIX
YJICHUCTOHOTHX B PAa3HBIX SKOCHUCTEMAX).

IKCKYypcusi «IKCKYpCcHsl B TUIMYHBIM OMOTEO1eHO03 (B 1yOpaBy, OEpe3HsIK,
SJIbHUK, Ha CYXOJIOJIbHBINA WU TTOWMEHHBIN JIYT, 03€p0, O0JI0TO)».

IKCKypcusi «DKCKYpCHUsl B arposKOCHCTEMY (HA MOJ€ WIA B TEIUIMYHOE
XO3SICTBO)Y.

Tema 10. buocdepa — riodanbHast IkOCHCTEMA

buocdpepa — oOmennanerapHas 000Jji0uka 3€MIJIM, TJI€ CYIIECTBYET WIH
CyIIIECTBOBaJIA XKM3Hb. PazBuTHe npejacraBieHuit o onocdepe B Tpyaax J. 3rocca.
VYuenne B. U. Bepuanckoro o 6uocdepe. Obnactu 6mochepsl u e€ coctan. JKuboe
BelecTBO Onocdepsl U ero GyHKIUH.

3aKOHOMEPHOCTH cyllecTBOBaHUsA Onocdepbl. OcobeHHOCTH Ouochepsl Kak
rI00aIbHOM dKOCUCTeMBI. J[nHamudeckoe paBHoBecue B Onocdepe. KpyroBopotst
BEI[ECTB ¥ OMOTEOXUMHYECKHUE IUKJIIBI (YTaepoa, a30Ta). PUTMUYHOCTE sSIBICHUH B
ouocdepe.



3oHansHOCTHL OHMochepsl. [lousaTrue o Onome. OCHOBHBIE OMOMBI CYIIIH: TYHJIPA,
XBOWHBIE JI€Ca, CMENIAHHbIE W IIUPOKOJMCTBEHHbIC JI€Ca, CTEIHW, CaBaHHBI,
MyCThIHU, TPONUYECKHE JIECa, BRICOKOTOPhs. KimuMar, pacCTUTEIbHBIN U KUBOTHBIN
MHUp OMOMOB CYIIIH.

CrpykTypa U QyHKIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOIO MOTEHIUANa U
ounochepHbIx QyHKIUHA.

JleMoHCTpanun

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

Tabmuubl 1 cxembl: «I'eocdepsl 3emm», «KpyroBopoT azoTa B mpuUpojie»,
«KpyroBopoT yriepona B mpupozae», «KpyroBopoT Kuciopojga B HpUPOIE»,
«KpyroBopoT BojabI B mpupojie», «OCHOBHbIE OMOMBI cymmmny, «KmuMmarudeckue
nosica 3emnny», «TyHnpay, «Taitray, «Cmemanusiii aecy, «llIupokonncTBeHHbIN
necy, «Crenby, «CaBanHay, «IlycTbiHg», « Tponndeckuii Jiecy.

Oo6opynoBanue: repbapuu pacTeHHU pa3HbIX OMOMOB, KOJUIEKITUH >KUBOTHBIX.

Tema 11. YesnoBek u oOKpy:xa0OIIas cpeaa

OKOJIOTUYECKUE KPU3UCHI M WX NPUYMHBL. Bo3melcTBue denoBeka Ha
ouocdepy. 3arpsi3HeHre BO3AYIIHOMN cpebl. OXpaHa BO3ayxa. 3arpsi3HEHUE BOJTHOM
cpeabl. OxpaHa BOJHBIX pecypcoB. PaspymieHue mouBbl. OxpaHa MOYBEHHBIX
pecypcoB. I3MeHeHne Kiumara.

AHTpOIIOTE€HHOE BO3/JCHCTBUE HA PACTUTENIBHBIM M KUBOTHBIM Mup. OxpaHa
PaCTUTENHOTO W >KMUBOTHOTO Mupa. OCHOBHBIE MPUHILMIBI OXPaHbl MPUPOJBIL.
Kpacasie xkHuru. Oco0o oxpansemblie mpupojanbie Ttepputopun (OOIIT).
borannyeckue caibl ¥ 300J10TUYECKUE TTAPKHU.

OCHOBHbBIE TPUHIUIIBI YCTOMYMBOIO PA3BUTHUSI UYEJIOBEUECTBA M IPUPOJIBI.
PanmonanpbHOE  TPUPOJONOJIB30BAHME W COXpaHEHHE  OMOJOTHYECKOTO
pazHooOpasust 3emiu. OOIIHME 3aKOHOMEPHOCTH TJI00ANBHBIX HKOJOTHYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpU3HCa U €T0 BEPOATHBIE TTOCIIEICTBUA.

Pa3BuTne METOJIOB MOHUTOPUHTA Pa3BUTHUS OMACHBIX TEXHOTECHHBIX
npoueccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujeli u
KOHKYDEeHmOocnocooHou snepeemuxe. buonoeuueckoe pasnoodpasue u buopecypcul.
Hayuonanvnvie ungopmayuonnvie cucmemsol, obecneyugaroujue O00Cmyn K
uHgopmayuu nO COCMOAHUIO OMOENbHbIX 6U008 U 3IKkocucmem. OcHOGb
aKopeabuIumayuu dKocucmem U cnocooos 060pvOLL ¢  OUONOBDENCOCHUSIMUL.
Pexoncmpykyus Mopckux u HazeMHvIX IKOCUCHEM.

JdemoHcTpanuu

Tabnuiibl 1 cxeMbl: «3arpsizHeHne atMocepbi», «3arpsa3HeHue ruapochepbn,
«3arpsi3aenue mouBb», «[lapaukoBsiit addexT», «Ocobo oxpaHsieMble MPUPOTHBIE
TeppuTOpun», «MOAEIH yIPaBIIeMOTO MUPaY.



O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTEHWUW M JKUBOTHBIX KpacHoii
kHuru Poccurickon ®@enepanun, KpacHON KHUT'M pernoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOTN HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

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

B cTpykType THYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOTPAMMBI 1O OWOJIOTHUN
BBIJICJICHBI CIEAYIOUIME COCTABISAIONINE: OCO3HAHHWE OOYYaIOIIMMUCA POCCUICKON
IPAKIAHCKOM UJIEHTUHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CAMOOINpEACNCHUIO, Haluuyue Mmomusayuu K OOYYEHUIO  OHOJIOTUH,
yeneHanpasiennoe pazeumue BHYTPEHHUX YOEXKICHUW JIMYHOCTA Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIIUMN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH I[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO 00pa30BaAHUS, HAIUYUE NPABOCO3HAHUS DKOJIOTUYECKON KYJIbTYPHI,
cnocooHocmu cmagums eI U CTPOUTH )KU3HEHHBIC TJIaHBbI.

JInyHOCTHBIE PE3yJbTAaThl OCBOEHUS MTPOTPAMMBI IO OUOJIOTUH JJOCTUTAIOTCS B
CAMHCTBE Y4YEOHOW M BOCHUTATEIBHOW JESITEIBHOCTH B COOTBETCTBUU C
TPAAULIUOHHBIMUA POCCUICKHUMU COLMOKYJIBTYPHBIMU, ICTOPUUYECKUMH U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUJaMU U HOPMaMHU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIeCCaM CaMOIIO3HAHUS, CAaMOBOCIUTAHUS U
CaMOpa3BUTHUsSA, PAa3BUTHUS BHYTPEHHEH TMO3HUIMU JIMYHOCTH, MATPUOTU3MA U
YBaXKEHUS K 3aKOHY U IMPABOIOPSAIKY, YEIOBEKY TpyJla U CTaplieMy MOKOJIEHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHUS K KYyJbTYPHOMY HACIEIUI0 U
TPaJULUMsIM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoir Denepaiuu, npupoae u
OKpYXaIoUIEn cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHoro mpeamera «buosorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTH U CITIOCOOHOCTH 00YYArOIINXCSI PYKOBOACTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPEHHEW TMO3UIUECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIlMM, TO3WTUBHBIX BHYTPEHHHUX  YyOEKIECHHI, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peai3aliid OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEIBHOUN ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaxkaaHcKOro BOCIMTAHUS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOM MO3UIIMKM 00YyYaIOIIEerocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO YWJICHA POCCUICKOI0 OOIIECTBA;

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



TOTOBHOCThH K COBMECTHOM TBOPUECKOH JIESITEIIbHOCTH MPU CO3JaHUU YUEOHBIX
MPOEKTOB, PENIEHUM Yy4eOHBIX M TO3HABATEJNbHBIX 3a/a4, BbBIIOJIHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3MIIMIO 1O OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

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

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHBbIX, TO3HABaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIbHOTO
OTHOILIEHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUM CIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TyMaHUTApHOM U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKON Ipak 1aHCKOW WIEHTUYHOCTH, TATPUOTU3MA,
YBOXKEHHUS K CBOEMY HapoOJly, YyBCTBA OTBETCTBEHHOCTH Tiepesl PonuHoiu, roproctu
3a CBOM KpaH, CBOIO PonuHy, CBOM S3BIK M KYJIBTYpYy, NPOLUIOE M HACTOSIIEE
MHOT'OHAIIMOHAJIBHOrO Hapoaa Poccuy;

LIEHHOCTHOE OTHOILIEHHUE K IPUPOJHOMY HACIEAUIO U MaMSATHUKAM IPUPOIbI,
JTOCTIXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuUTHE OWOJOTHMH, TOHUMAHUS 3HA4YEeHHUs] OWUOJOTUM B TO3HAHUHM 3aKOHOB
MPUPOJIBI, B )KU3HU YEIOBEKA U COBPEMEHHOTO OOIIECTBA;

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

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE TYXOBHBIX LIECHHOCTEHW POCCUMCKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE pPEIICHUS,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MMOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOLIEHHUE K CBOUM POJMUTENSAM, CO3JaHUI0 CEMBbU HA OCHOBE
OCO3HAHHOI'O TMPHUHATHUS L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaauuusiMu Hapos10oB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

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

ITOHMMAaHHUE YMOLMOHAIBHOTO BO3JACUCTBHS KUBOU MIPUPOBI U €€ LIEHHOCTH;



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

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

MOHUMAaHUE U pean3alus 3J0pOBOTo U 0€30MacHOro 00pa3a KU3HH (370pOBOE
MUTaHKUE, COOJIIO/ICHUE TUTUEHUYECKUX MPABUI U HOPM, COATaHCHPOBAHHBIN PEKUM
3aHATAA W OTObIXa, perysipHas (Qu3mueckass axKTUBHOCTH), OEpeXHOTO,
OTBETCTBEHHOTO M KOMIETEHTHOI'O OTHOIICHUS K COOCTBEHHOMY (pU3MYECKOMY U
MICUXUYECKOMY 370pPOBBIO;

MMOHMMAHUE LEHHOCTH MpPAaBUJ HWHIMBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIINX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN M HENPHUATHS BPEAHBIX MPUBBIYEK (YIOTPEOJICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KypeHHs1);

6) Tpy10BOI0 BOCIIMTAHMSI:

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

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

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHoHATbHON JEesTENIbHOCTH, YMEHUE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HECHHbIE TIJIaHbL;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa3OBaHHIO U C€aMOOOpa3OBaHUIO Ha
MPOTSIKEHUU BCEU KU3HH;

7) 3K0JIOTMYECKOT0 BOCIIMTAHMSA

HKOJIOTHYECKH 11eJIeCO00pa3HOE OTHOIICHHUE K TPUPOAE KAK HICTOYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CYILIECTBOBAHUSI;

MOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OmbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOJXKHBIX ITOCJIEICTBHMA IS
OKPYKaIOUIEH CPEIbl;

OCO3HAaHHWE TJI00aTBHOr0 XapakTepa 3KOJIOTMUECKUX MpoOJeM M IMyTed HuX
pelIeHHUS;

CHOCOOHOCTH UCIIOIB30BATh IPHUOOPETaEMBbIE MPU U3YUECHUH OMOTIOTHH 3HAHUS
M YMEHUS TpU peHIeHHd MpoOsieM, CBA3aHHBIX C  palMOHAJIbHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOZCHHE  TpaBWi  TOBEACHHS B NIPUPOJE,
HAaIlpaBJICHHBIX HA COXPAaHEHUE PABHOBECUS B JKOCHUCTEMAX, OXpaHy BHIOB,
AKOCHUCTEM, Orochephl);

AKTUBHOE HEMPUATHUE IEUCTBUM, IPUHOCAIINX BPEJl OKPYKAIOLIEH MPUPOTHOU
cpele, yMEHHE IMPOrHO3UPOBAaTh HEOJArOMPHUITHBIE 3KOJOTHUYECKHE MOCIEACTBUS
MPEANPUHUMAEMBIX IE€MCTBUM U NIPENOTBPAILATh UX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYPHI,
ombITa NEeATeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MPaKTUKE, TOTOBHOCTH K YYaCTHUIO B TPAKTUUECKON JESITEIIbHOCTH IKOJIOTUYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTL MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHUE SI3BIKOBOW M YHUTATENBCKOM KYJIBTYpbl Kak CpelcTBa
B3aUMO/ICHCTBUSI MEXKTY JIIOJbMH U MIO3HAHUSI MUDA;

MOHUMAaHUE CHenu(PUKH OWOJOTUM KaK HAyKd, OCO3HAaHWUA €€ POl B
GbopMHpPOBaHUU PALMOHATIBFHOTO HAYYHOTO MBIIIJICHUS, CO3JIaHUU IE€JIOCTHOTO
npeacTaBieHuss 00 OKpyKaroleM MHpPE KaK O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOlllecTBa, B TO3HAHWM MPHUPOJHBIX 3aKOHOMEPHOCTEM W PEIICHUH MpoOsieM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU ISl COBPEMEHHOM ITMBUIIM3AIIUU:
oOecrieueHus: HOBOTO YpPOBHS PAa3BUTHUS MEIUIIMHBI, CO3JaHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh  PECypCHbIE  MPOOJIEMBbI  Pa3BUTHS
YEeJI0BEYECTBA, MOKCKA MyTEeH BHIXOJIa U3 TII00ATBHBIX AKOJOTHUECKUX MPOOIeM U
oOecrieueHusi  mepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PalMOHAJIBLHOMY
WCITIOJIb30BAHUIO TIPUPOJIHBIX PECYpCcOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIIIEHUs  OOIIEeH KyJbTYpbl, €CTECTBEHHO-HAyYHOH T'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM TPaMOTHOCTH OOydarommxcs, GopMHpyeMOit
IpU U3y4EeHUU OMOJIOTHH,

MOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH WCIOJL30BaTh TMOJIydaeMble 3HaHMS [JI aHajdu3a U
OOBSICHEHUS SIBJICHUIN OKPYXKAIOIIET0 MUPa U MPOUCXOJAIIMX B HEM H3MEHEHUH,
yMEHHE JeJaTh OOOCHOBAHHBIC 3aKJIIOUEHHUS Ha OCHOBE HAy4YHBIX (PAKTOB H
MMEIOIIUXCS JAHHBIX C LIEJIbIO MOTYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
peleHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUsX;

OCO3HAHHUE IIEHHOCTH HAYYHOW ESATEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO M HUCCIIEA0BATENBCKYIO AESITEIbHOCTh NHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUW MO OWOJIOTUU B
COOTBETCTBHHM C KM3HEHHBIMH MOTPEOHOCTSIMH.



METANIPEIMETHBIE PE3YJIBTATBI

MeTtanpeIMEeTHBIE pe3yiIbTaThl OCBOCHHS ydeOHOTO MpeameTa «bruomorus
BKJIFOYAIOT: 3HAYUMbIC IS (OPMHPOBAHHUS MHUPOBO33PEHUS OO0YYaAFOIIMXCS
MEXTUCITUIUTMHAPHBIC (MEXKIIPEAMETHBIC) OOIICHAYYHBIC MOHATHS, OTPaXKaroIue
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHEeNU(PHKYy METOJO0B TIO3HAHUSA,
WCITOJIb3yEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHS, SIBJICHHE, TPOIIECC,
CHUCTEMa, Hay4YHBIH (haKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
WCCIIeI0BaHKE, HAOIIOICHNE, H3MEPEHHUE, DKCIIEPUMEHT M APYTHE); YHUBEPCATbHBIC
ydeOHble JeHCTBUS (MMO3HABaTEIbHBIC, KOMMYHHKATHBHBIC, PETYJISTUBHEIC),
obecneunBaomue GopMrupoBaHrue GyHKIIMOHATFHOW IPaMOTHOCTH M COIHAIBHOM
KOMITETCHIINM ~ OOYYaOIIMXCSA;, CHOCOOHOCTh OOYYArOIIMXCSI  MCIOJIb30BATh
OCBOCHHBIE MEXIUCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKHUE 3HAHKUSA U YHUBEPCAIbHBIC
y4eOHbIC ICUCTBUS B MO3HABATEILHON M COIIMATIBLHOMN IIPAKTHUKE.

B pesynbrare uzydeHus OMOJI0THH Ha YPOBHE CPEAHETO 00111ero 00pa3oBaHus
y oOyuaromierocsi OyayT cGhOpMUPOBaHbI IMO3HABATENIbLHBIE YHUBEPCAIbHbBIC
y4ueOHbIC JEHCTBHUS, KOMMYHUKATHBHBIC YyHHUBEpPCAJIbHBbIC Yy4eOHBIC JEHCTBUS,
peryJISTUBHBIC YHUBEPCAIbHBIC YICOHBIC ICHCTBUS, COBMECTHAS JICSITEIHHOCTD.

MeranpenMeTHble pe3yJbTaThl OCBOCHHS IIPOTPaMMBbl CpPEIHEro OOIIero
00pa30BaHus JOJKHBI OTPaXKaTh:

OBaagenne YHHUBEpPCAJIbLHbIMH yueOHBIMU NMO3HABATEIbHBIMH
AEUCTBUSIMM:

1) 0a30BbIe JIOTHYeCKHe AeliCTBHUSA:

CaMOCTOATENTLHO  (OopMyIMpOBaTH W aKTyaIM3UPOBaTh  MPoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TMPU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITUICHHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHA, O00OIICHUS ), PACKPBIBATH CMBICTT
OMOJIOTMYCCKUX TMOHATHH (BBIICIATh UX XapaKTCPHBIC MPHU3HAKH, YCTaHABIMBATH
CBSI3H C IPYTUMH TTOHSATHSIMH );

OTIpPENENATh 1ETU JeATEILHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JTIOCTHKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C ITOCTABIICHHBIMHU IIEIISMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHE TOHATHUS I 0ObSICHEHUS (PAKTOB M SIBJICHUM
YKUBOM MIPUPOIBI;

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

MPUMEHSTh CXEMHO-MO/ICIIbHBIE CPEACTBA JIsI TPEACTABICHHS CYIIIECTBEHHBIX
CBA3€H W OTHONIEHWH B M3y4aeMbIX OHOJIOTMYECKHX OOBEKTaX, a TaKKe
NMPOTUBOPEYHMI PA3HOTO pOja, BBIABICHHBIX B PA3JIMYHBIX WH()OPMAIMOHHBIX
MCTOYHUKAX;



pa3palaThiBaTh IUIaH pEIICHUs MPOOJIEeMbl ¢ YYETOM aHaIn3a UMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YIbTATOB
LIEJISIM, OLICHUBATh PUCKH TOCIEACTBUM ACATEIBHOCTH;

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

pa3BUBaTh KPEATUBHOE MBILLJIEHUE IPH PEIIEHUH )KU3HEHHBIX MTPOOJIEM.

2) 0a30BBI€E HCCJIEA0BATEIbCKHE AeliCTBHSA:

BJIa/IE€Th HaBbIKAMU Yy4€OHO-HUCCIIEI0BATENBCKON U MPOEKTHON JESATEIBHOCTH,
HaBbIKAMHU  paspellieHuss MpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY ITOMCKY METO0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB TO3HAHUS;

UCIIOJIB30BaTh pPa3JIMYHbIE BUIBl JACSITEIBHOCTH [0 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpETalUU, MPeoOpa3OBaHUI0O M TMPUMEHEHUI0 B YYE€OHBIX
CUTYalMsIX, B TOM YHCIIE IPHU CO3/IaHUH YYEOHBIX U COLMATIBHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBIA TUI MBIILJIECHUS, BIaJ€Th HAYYHOU TEPMHHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

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

BBISIBJIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBATh 3ajady,
BBIJIBUTaTh TUNOTE3Y €€ PEIICHUs, HAXOAUTh apryMEHTHI JUIsl J0Ka3aTeIbCTBAa CBOMX
YTBEPKJICHHM, 3a/1aBaTh IAPaMETPhl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE PELICHHsS 3aJa4d pPe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JTOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM, OLIEHUBATH MPUOOPETEHHBIN OIIBIT;

OCYILECTBIISITh LEJICHAIIPABICHHBIM MOUCK TEepeHoca CPEeICTB U CIOCOOOB
JEHCTBUS B MPOPECCUOHANBHYIO CPELLY;

YMETh NEPEHOCUTh 3HAHUS B IO3HABATEIbHYIO M MPAKTHYECKYHO OOJacTH
KU3ZHEIEeATEeIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUA U3 PAa3HBIX MPEIMETHBIX 001acTei;

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

3) pabora ¢ uHpopmaunmeii:

OpPUEHTUPOBATHCS B PA3IUYHBIX UCTOUHUKAX MH(pOpMAIUK (TEKCTE y4eOHOro
nocoOusi, Hay4YHO-NOMYJISIPHOM juTeparype, OHOJIOTUYECKUX CIIOBapsX U
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHAIM3UPOBAThH
UHGOPMAIIMIO Pa3IMYHBIX BUIOB U (POPM IpeCTaBICHUS, KPUTUYECKU OLEHUBATh
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;



(GbOopMyIHpPOBATh 3aMPOCHl U MPUMEHSITH PA3JIMYHBIE METOJBI MPU TIOUCKE H
otOope Omosornueckor MHGOPMAIN, HEOOXOAMMOM TSI BBITIOJTHEHHS YI€OHBIX
3aj1ay;

npuoOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MTOVICKOBBIX CHCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAlbHYIO  (OpMYy  TMpEACTABICHUS
ounosiornyeckor nHGopManuu (CxeMbl, rpadUKu, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U
Apyroe);

UCIIOJIb30BaTh HAyYHBIM #A3BIK B KayeCcTBE CpeAcTBa Npu paboTe C
Owonornyecko HWHPOpPMANMEH: TPUMEHATh XUMHYECKHE, (HU3UYECKUE W
MaTeMaTHYeCKUe 3HAaKH U CUMBOJIBI, (HOpMyIbl, aOOpeBHATYpy, HOMEHKIATYpY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HaBaHWS W 3aWATHl  WHOOpMAaIH,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OBjajieHHe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JIeHCTBUSIMU:

1) o0menmne:

OCYIIECTBJISATH KOMMYHHUKAIIMK BO BceX cepax KU3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM JUCKYCCHUU MO CYIIECTBY OOCYXJaemMol TeMbl (YMEHHE 3a/71aBaTh
BOIIPOCHI, BBICKA3bIBaTh CYXKICHUS OTHOCHTEIIHHO BBITIOJIHCHUS Tpe/jiaracMoin
3aJlayd, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMK JPYTUX YHYaCTHUKOB
JIAAJIoTa WA TUCKYCCUU);

pacno3HaBaTh HeBepOaJbHBIE CpeAcTBa OOIEHWS, TMOHMMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, IMPEINOCHIJIOK BO3HMKHOBEHUS KOH(JIMKTHBIX CHUTYaIUH,
YMETh CMATYATh KOH(IMKTHI K BECTH IEPETOBOPHI;

BIAJCTh PA3IUYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBUSI, TTOHUMATh
HaAMEPEHUS IPYTUX JIIOJIEH, MPOSBISATh YBAKUTEIHLHOE OTHOIIIEHUE K COOCCETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOKO TOYKY 3pPEHHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHas 1esITeJIbHOCTh:

MOHUMATh M MCIIOJIH30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIWBHUIYaTIbHOM
paboThI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYIIIOBBIX (DOPM B3aMMOJICHCTBHS MPH PEIICHUN YIeOHOH 3a1aum;

BBIOMPATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBHHM C y4&€TOM OOIIUX
WHTEPECOB M BO3MOKHOCTEHN KaXKJ0T0 YjieHa KOJUICKTHBRA,;

NpPUHUMATh TEIM  COBMECTHOM  JEATEIBbHOCTH, OpraHW30BHIBATH U
KOOPJAWMHUPOBATH JIEUCTBUA IO €€ JIOCTHKEHUIO: COCTABIATH IUIAH JECHCTBUM,



pacmpenenartb pojiid ¢ y4E€TOM MHEHHH Y4YaCTHHKOB, OOCYKIaTh pPE3yJbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia U KAXJI0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3ynbTaT 1Mo pa3pabOTaHHBIM KPUTEPUSIM;

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

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

OBJiaeHne YHUBEPCAIbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMH:

1) camoopranu3anusi:

UCIIONIb30BaTh OHMOJOTHYECKHE 3HAHUS JUIS BBISIBICHUA NpOOJIEM U UX
pEIIeHNS B )KM3HEHHBIX U yIeOHBIX CUTYyaITUsX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHWUU I1I€JIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JAEHCTBHSX M MOCTYIKAaX MO OTHOUWIEHUIO K KUBOUW MPHUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBBI0 OKPYKAIOIINX;

CaMOCTOATENILHO OCYIIECTBIIATh MO3HABATEIbHYIO JIEATEIbHOCTD, BBISBIIATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3a/laud B 00pa30oBaTEIbHON
JEATEIIbBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOSATEIILHO COCTABJISITH IIJIaH PEIICHHUS TPOOJIEMBI C YUETOM UMEIOITUXCS
pECypcoB, COOCTBEHHBIX BO3MOXHOCTEN U MPEANOYTCHUM;

JlaBaTh OLICHKY HOBBIM CUTYaIUsIM;

pacuIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;

JienaTh OCO3HAHHBIN BEIOOD, apryMEHTHUPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32
pelIeHuE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CocOOCTBOBaTh (OPMHUPOBAHUIO W TMPOSBICHUIO IIUPOKOW JpYyAULUU B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYyallUsiM, BHOCUTh KOPPEKTHUBBLI B JICSITEIIHLHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BIAJ€Th HABBIKAMH  TIO3HABATENbHOMW  pedieKkcur KaKk  OCO3HaHUS
COBEpIIAEMBIX JEHCTBUM M MBICIUTENBHBIX TMPOILECCOB, HX pE3yJbTaTOB U
OCHOBAHMM, MCIOJB30BaTh MPUEMBI pe@IeKCUU ISl OLEHKU CHUTyalllud, BHIOOpA
BEPHOTO PEILICHUS;

YMETh OILICHUBATh PUCKHM U CBOEBPEMEHHO NPUHUMATh PEIICHUS MO MX
CHUKEHHIO;

NpPUHUMAaTh MOTHBBI M apryMEHTbl JPYTrMX NPU aHalu3e pe3yJbTaToB
NesATEIbHOCTH;



3) npuHATHE Ce0HA M APYTUX:
NPUHUMATH ce0sl, MTOHUMAasi CBOM HEIOCTaTKH U JOCTOMHCTBA,
NPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAIU3E€ pe3yJIbTaTOB
NESITEIIbHOCTH;
IpU3HABaTh CBOE IIPABO U MPABO APYTUX HA OMIUOKHU;
pa3BUBATh CIOCOOHOCTH MTOHUMATh MUP C TIO3HUIMH JPYTOro YeJIOBeKa.
INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIE pE3yNbTaThl OCBOCHHS COJEPKAHMS Y4eOHOro mpeamera
«buonorus» Ha yrayOJAEHHOM ypOBHE OpPUEHTHUPOBAaHBI Ha obOecreueHue
npodunabHOro  o0ydyeHust — oOywaromuxcs — Ouonornd. OHM  BKIIIOYAIOT:
cnenuduueckue 1jisi OMOJIOTUN HAayYHbIe 3HAHUS, YMEHUS U CIIOCOOBI ICHCTBUM 110
OCBOEHUIO, UHTEPIPETAMN U MpeoOpa30BaHUIO 3HAHWM, BUABI JEATEIBHOCTH IO
MOJIyYEHUIO HOBBIX 3HAHUU M UX NMPUMEHEHMIO B Pa3IMUYHBIX YUEOHBIX, a TAaKXKeE B
peanbHbIX XKU3HEHHBIX cUTyalusx. [IpenMerHbie pe3ynbTarsl MPEACTaBICHBI 110
roJiaM U3y4YeHUs.

[TpenMeTHbIe pe3yabTaThl OCBOEHUS! yueOHoro npeamera «buonorus» B 10
KJlacce NOJDKHBI OTPAXKATh:

C()OPMUPOBAHHOCTh 3HAHUW O MECT€ M poJu OHOJIOTUM B CHUCTEME
€CTECTBEHHBIX HAayK, B ()OPMHPOBAHUU €CTECTBEHHO-HAy4YHOW KapTUHBI MHUpa, B
NO3HAHWM  3aKOHOB TOPHUPOABI U  pEUIeHMH NOpoOJeM  palMOHAJIBHOIO
IPUPOJIONIOIB30BAaHUS, O BKJIAJIE POCCUICKUX M 3apyOEKHBIX YUEHBIX B pa3BUTHE
OMOJIOTHH;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOITOJIATAOIIME OUOJIOTUYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOPETYJSIUs, CaMOBOCIIPOU3BEIECHUE,
HACJIEICTBEHHOCTh, M3MEHUYUBOCTb, POCT M DPAa3BUTHE), OMOJIOTHUYECKUE TEOPUU
(xnetounast Teopus T. llIBanna, M. IlIneiinena, P. BupxoBa, xpomocoMHas Teopust
HacienacrBeHHocth T. Moprana), yuenus (H. W. BaBwioBa — o0 neHTpax
MHOT000pa3us U MPOUCXOXKACHUS KyJIbTYPHBIX PACTEHHI ), 3aKOHBI (€AMHOOOpa3us
IIOTOMKOB II€PBOTO IIOKOJEHUS, PACUICIUICHHs, YUCTOThl T'aMET, HE3aBHUCHUMOIO
HacinenoBanus ['. MeHnensa, TOMOJOTMYECKHMX pPsIOB B  HACJIEACTBEHHOU
n3menunBoctu H. . BaBuiioBa), npuHIMIBI (KOMIIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMH METOAAMHU HAyYHOIO IO3HAHUS, MHCIOJIb3YEMBIX B
OMOJIOTUYECKUX MCCIIEIOBAHUSAX JKUBBIX OOBEKTOB (OMUCaHUE, H3MEpPEHUE,
HaOJIOICHNUE, DKCTICPUMEHT);

YMEHUE BBLICIATH CYIIECTBEHHBIE NPU3HAKN: BUPYCOB, KJIETOK IPOKAPUOT U
AYKapHoOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHuW3MOB, B TOM YHCIE
OakTepuil, rpuOOB, paCTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPTAHOB U CUCTEM
OpraHOB pAaCTEHUU, >KUBOTHBIX, YEJIOBEKA, IPOILIECCOB >KU3HEAESITEIbHOCTH,



IPOTEKAIOIIMX B OPraHU3Max PAacTeHUH, KUBOTHBIX M YEJIOBEKAa, OMOJOTHYECKHUX
IPOLIECCOB: 0OMEHA BelIeCTB (MeTabOIM3M), MPEBPALLEHUSI SHEPTUU, OpOKEHUs,
aBTOTPO(PHOTO U reTepOoTPOPHOro TUIIOB MUTAHUS, (OTOCHHTE3a U XEMOCUHTE3A,
MHUTO3a, M€W03a, raMeToreHe3a, ’MOpUOreHe3a, MOCTIMOPUOHATBLHOTO PA3BUTHUSA,
Pa3MHOXKEHHUS,  WHIAUBUIYAIIbHOTO  pa3BUTHs ~ OpraHu3Ma  (OHTOT€HE3a),
B3aMMOJICHCTBHSI T€HOB, TETEPO3UCA, HCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3M MEXAY OPraHOMJAMHU KIETKH M UX
GYyHKUUSIMHM, CTPOCHHEM KJIETOK pa3HBIX TKaHEM M UX QYHKUUIMH, MEXKIY
opraHamMud M CHCTEMaMu OpraHOB Yy pacTeHUH, >KMBOTHBIX MU 4YEJIOBEKa U MX
GyHKUUSIMHE, MEXKIYy CHUCTEMaMH OpPraHOB M WX (PYHKIUSMHU, MEXKIY ITaramu
oOMeHa BEIIEeCTB, 3TallaMU KJIETOYHOTO IMKJIA U KU3HEHHBIX I[IUKJIOB OPTaHU3MOB,
dTamamMu >MOPUOHAIBLHOTO PAa3BUTHS, T€HOTUIIOM M (HEHOTHNOM, (EHOTUIIOM U
dbakTopamu cpenibl OOUTaHUS;

YMEHHE BBISABIATh OTJIMUYMUTEIbHBIE MPU3HAKU KUBBIX CHCTEM, B TOM YHCIIE
pacTeHui, )KUBOTHBIX M YEJIOBEKa,;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE AapTyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY ISl TOKA3aTeIbCTBA POJCTBA OPTaHU3MOB Pa3HbBIX
CUCTEMaTUYECKUX TPy,

yYMEHHE peniaTb OMOJIOTUYECKUE 3a]Ja4H, BBISBIISATH NPUUMHHO-CIIEICTBEHHBIE
CBSI3M MEXIY UCCIIeyeMbIMU OMOJIOTHYECKUMH TIPOIECCAMH U SBICHUSMU, I€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHE BBINOIHATH J1a0OpaTOpHbIE M IMpaKTHUYECKHE paboThl, COOIIOAAThH
npaBuia npu padboTe ¢ ydeOHBIM U J1a00paTOPHBIM 000PYI0BAHHUEM;

YMEHHE BBIIBUraTh TUIOTE3bl, MPOBEPATh MX SKCIEPUMEHTAIBHBIMU
cpencTBamMu, (GOopMyIupys Leidb HCCIEIOBAHMS, aHaJU3UPOBATH IMOJYYCHHBIC
pe3yNbTaThl U eNIaTh BBIBOJIBL;

yMEHUE Y4YacTBOBaTh B y4e€OHO-UCCIIEIOBATEILCKONW paboTe Mo OHOJIOTHH,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJIbHBIX HAay4YHBIX OOIIECTB, U
nyOJMMYHO  TPEACTABIATh  MOJYYEHHBIE  PE3yNbTaThl HAa  YYEHHUYECKHX
KOH(epeHUusX;

YMEHHE OIICHUBATh JITHUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIEAOBAaHUN B
o0acTv GMOJIOTUU U MEUIMHBI (KJIOHUPOBAHUE, HCKYCCTBEHHOE OIIO0TBOPEHUE,
HaIpaBJIEHHOE N3MEHEHNE T€HOMA U CO3/JaHie TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYIECTBISATh OCO3HAHHBIA BBHIOOp Oyaymiedl mpodeccuoHaIbHON
JEATEIBHOCTH B 00JIaCTH OMOJIOTHH, MEAUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJIbCKOIO XO34WCTBa, MUILIEBON MPOMBIIIIEHHOCTH, YIIIyOJIaTh MO3HABATENIbHBIHI
WHTEpEC, HANPaBJICHHBIM HA OCO3HAHHBINA BHIOOP COOTBETCTBYIOIIEH npodeccuu u
OpoAODKeHHE OHOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3alUsIX CpPETHETO
po¢eCCUOHAIBHOTO M BBICIIETO 00pa30BaHMUs.



[IpenmeTHBIC pE3yNbTaThl OCBOCHUS ydeOHOTO Tpeamera «buonorus» B 11
Kjlacce JOJKHBI OTPaXKaTh:

cOPMHPOBAHHOCTh, 3HAHUA O MECT€ W POJIM OWOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMH COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTHUHBl MHpA, B MO3HAHMM 3aKOHOB MPUPOABI U PEIICHHH SKOJOTHYECKHUX
npoOjieM 4YenoBeYeCTBa, a TaKkKe B PEIICHUH BOMPOCOB PAMOHAIBHOTO
MIPUPOOIIOIH30BaHUS, U B (DOPMUPOBAHUH IIEHHOCTHOTO OTHOIICHUS K MPHUPOJIE,
OOIIECTBY, YEIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTHY;

YMEHUE BIJIAJIETh CUCTEMOM OMOJIOTMYECKHX 3HAHUN, KOTOpas BKIIOYAET
OMpEeNeNICHUs] M TOHUMAHHUE CYLIHOCTA OCHOBOIIOJATaloMX OHOJOTMYECKUX
TEPMHHOB W TOHATUH (BHI, 3KocucTeMa, Ouocdepa), OHOIOTUUECKUE TEOPUU
(aBomronionHas teopust Y. J[apBuHa, CUHTETUYECKAsT TEOPUS IBOJIIOIUH), YICHUS
(A. H. CeBepiioBa — 0 nyTsiX U HampaBieHusx sBomtonuu, B.M. BepHaackoro — o
ounocdepe), 3akoHbl (reHetuueckoro paBHoBecust [[x. Xapau u B. BaiinOepra,
3apojsiieBoro cxojacrea K. M. boapa), mpaBuna (mMunumyma FO. JluOuxa,
HKOJIOTUYECKON TUpaMuIbl 3HEPruM), rumnotre3bl (runmoreza «mupa PHK» V.
['un6epra);

YMEHHE  BJIQJETh  OCHOBHBIMH  METOJaMM  HAy4YHOrO  IO3HAHMA,
UCIIOJIb3YEMbIMHU B OMOJIOTHYECKUX MCCIICIOBAHUSAX KUBBIX 0OBEKTOB U SKOCUCTEM
(omucanue, u3MepeHue, HaOMIOJIEHUE, SKCIEPUMEHT), CIOCOOaMU BBISBICHUS U
OLICHKH aHTPOIIOTE€HHBIX N3MEHEHUH B PUPOJIE;

YMEHUE BBIJEIATh CYIIECTBEHHBIE TPHU3HAKH: BHJIOB, OHOTEOIEHO30B,
IKOCUCTEM M Ouocdepbl, CTAOMIU3UPYIONIETO, ABIXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOTO 0TOOpA, AJIONMATPUUYECKOTO U CUMITATPUYECKOTO BUAO0Opa30BaHUS,
BIIMSIHUSL ~ JBMXKYIIMX ~ CHAJI  DBOJIIOIMM  HAa  TeHOGOHJ  TMOMYJISIUH,
MPUCTIOCOOJICHHOCTH OPTraHU3MOB K cpejie OOWTaHMs, YepeOBaHUS HAIpaBICHUN
ABOJIIOLIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHHUE YCTaHABJIMBATh B3aUMOCBS3UM MEXIY TMPOIECCAMU HSBOJIOINH,
JBIDKYIIMMHM CUJIAaMH aHTPOMOreHe3a, KOMIIOHEHTAMU Pa3JIMYHBIX IKOCUCTEM H
MPUCIIOCOOJICHUSIMUA K HUM OPTaHU3MOB;

YMEHHUE  BBISIBISATh  OTJIMYUTENbHBIE  MPU3HAKM  JKUBBIX  CHUCTEM,
MIPUCITIOCOOJICHHOCTh BHJIOB K Cpelie OOMTaHWs, aOMOTHYECKUX M OHMOTHYCCKHUX
KOMIIOHEHTOB  DKOCHUCTEM, B3aMMOCBSI3€M  OpPraHu3MOB B  COOOIIECTBaX,
AHTPONOTEHHBIX U3BMEHEHUM B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIONINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JUISl I0KA3aTelIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPTaHU3MOB U CPeJIbl OOUTAHUS, SAMHCTBA



YeJIOBEYECKUX pac, HEOOXOJUMOCTH COXpaHEHUS MHOrooOpasusi BHIOB U
HKOCHCTEM KaK YCJIOBUS COCYIIECTBOBAHUS MPUPOIBI M YEIOBEUYECTBA,

YMEHHE peniaTb OMOIIOTUYECKUE 33a]]a4H, BBISBISATH TPUUYUHHO-CIICICTBEHHBIC
CBSI3M MEXIY UCCIICTyeMbIMU OMOIOTHYECKUMH MTPOIIECCaMU | SIBJICHUSMH, JeTIaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH ITOJIYYCHHBIX PEe3yJIbTaTOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M NpPaKTUYECKHUE padOThl, COOIMHOIATH
npaBuiia mpu paboTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYI0BaHUEM;

YMEHHE BBIJBUTaTh THIIOTE3bl, TMPOBEPATh WX OAKCICPUMEHTAIHHBIMU
cpencTBamMu, (GOpMyIUpYs 1eJb HCCICIOBAHMs, aHATU3UPOBATH IOJYYCHHBIC
PE3YNIbTaThI U JCNaTh BBIBOJIBL;

YMEHHE y4acTBOBaTh B y4eOHO-MCCIENOBATENbCKOW paboTe Mo OHOJIOTHH,
OKOJIOTUM U METUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJBHBIX HAayYHBIX OOIECTB, U
nyOJUYHO  TPEACTaBIATH  IOJIYYCHHBbIE  pe3yJbTaTbl HAa  YYEHUYECKHX
KOH(epeHIusX;

YMEHHE OIIEHWBATh TUTIOTE3bl U TEOPHH O TMPOUCXOXKICHUH KU3HU, YEIOBEKa
U UYEJOBEUECKUX pac, O MPUYMHAX, MOCIEACTBUSIX M CIOCO0ax MpeaoTBpAICHUS
r00albHBIX U3MEHEHUH B Ouocdepe;

YMEHHE OCYILIECTBISATh OCO3HAHHBIM BBIOOp Oyayuiell mpodeccroHalbHOM
JESATEILHOCTH B 00JIAaCTU OMOJIOTUH, SKOJIOTUH, TPUPOIOTIOIH30BaHUS, MEIUIIMHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUHU, CEIBCKOTO XO34HCTBA, IMHIIEBOM
IPOMBINIJICHHOCTH, YIUIYOJIATh TO3HABATEIbHBIA HMHTEPEC, HAMpaBICHHBIA Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTBYIOIIEH  Mpodeccun U MPOJOJIKEHHUE
OMOJOTUYECKOTO 00pa30BaHUs B OpPTaHU3AIUSAX CPEIHETO MPO(PECCHOHATBHOTO U
BBICIIIETO0 00Opa30BaHUSI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

Ne n/n

(O S S

10

11

12
13
14
15
16
17

HaumeHoBaHue pa3aeioB U TeM
NPOrpaMMmblI

buonorus xak Hayka

JKuBble cucTEMBI U UX U3yUYEHUE
buonorus knetku

XuMuueckas opranu3anys KJICTKHU
Ctpoenue u GyHKIMH KIETKH

OOMeH BelleCcTB U peBpallleHue S3HEPTUU B
KJIETKE

Hacnencteennas uadopmanus u
peanu3zauus e€ B KIETKe

JKU3HEeHHBIN TUKIT KJIETKU
CtpoeHue u GyHKIIHH OPraHU3MOB
Pa3zmHoOXeHuUE 1 pa3BUTHE OPraHU3MOB

I'enernka — HayKa O HaCJICACTBCHHOCTHU U
HN3MCHYMUBOCTHU OPTaHN3MOB

3aKOHOMEPHOCTHU HACJIEICTBEHHOCTH
3aKOHOMEPHOCTH U3MEHYMBOCTH

['enetuka yenoBeka

Cenexkuusi OpraHn3MoB

buoTtexHonorus u cuHTETHYECKass OMONIOTHs

Pe3epBHOE Bpems

KoauuecTBO 4acoB

Bcero

10

— &~ B~ W O

KonTposbHbie
padoThI

IIpakTnyeckue
padoThI

0.5

0.5
1.5

1.5

0.5

0.5

DJIEKTPOHHbBIE
(uudpossbre)
o0pa3oBaTte/ibHbIE

pecypchbl



OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13



11 KJIACC

Ne n/n

9

10
11
12

HaumeHoBaHue pa3aeioB U TeM
NPOrpaMmblI

3apoxACHUE U Pa3BUTUE IBOIIOIMOHHBIX
MPEJICTABICHUI B OMOJIOTUI

MUuKpo3BOIIOLHS U €€ PE3YIIbTAThI
Makpo3BotonHs U €€ pe3ysbTaThl

IIpoucxoxaeHUe U pa3BUTHE )KU3HU HA
3emiie

[TpoucxoxaeHne 4enoBeKa — aHTPOIOTreHe3
DKOJIOTHS] — HayKa O B3aUMOOTHOIIICHUSIX

OpTraHru3MOB U HAAOPIraHU3MEHHBIX CUCTCM

C OKpY’Karollei cpeaoi

OpranusMmsl 1 cpeia 0OuTaHus

DKOJIOTUS BUJIOB U MOIYISAUN

DKOJIOTUS COOOIMIECTB. DKOJIOTUYECKUAE
CHUCTCMBI

buocdepa — rimobanbHas sKkocucTemMa
YenoBek U OKpyKarolas cpena

PesepBHOE Bpems

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoauuecTBO 4acoB

KonrpoJuabubie
Bcero P
padoThI

14

15

10

12

102 0

IIpakTH4eckue

padoThI

1.5

0.5

1.5
0.5

0.5

7.5

DJIEKTPOHHbBIE
(uudpossbie)
o0pa3oBaTte/ibHbIE

pecypchl






IHOYPOYHOE IIVTAHUPOBAHUME
10 KIIACC

Ne

w/n Tema ypoka

buonorus xak KoMIIeKcHas HayKa U KaK
9aCTb COBPEMCHHOI'O 06I_HGCTB8.

JKuBrle cUCTEMBI U UX CBOMCTBA
VYpoBHEBasi OpraHu3aIus KUBbIX CUCTEM

HcTopust OTKPBITHS U U3YUEHUS KIETKU.
Kiterounas reopus

MeTobl MOJIEKYISPHOM U KJIIETOYHOU
ouonoruu. [IpakTrdeckas pabora
«3y4eHne MeTO10B KJIIETOYHOU
Ouosnoruu (xpomatorpadus,
anexTpodopes, muddepeHnraibHoe
ueHtpudyruponanue, [TLP)»

6 XUMUYECKUN COCTAB KIETKU

MI/IHepaJ'II)HBIG BCIICCTBA KJICTKH, UX
Ouosoruueckas POJib

OpFaHquCKHe BCIIIECTBA KJICTKU —
oenku. JlaboparopHas pabota
«O0bHapyxeHue OEIKOB C ITOMOIIBIO
KAa4YCCTBCHHBIX peaKqu/i»

CaoiicTBa, Ki1accuduxanys 1 GyHKuuu
0enKkoB

KoauuecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

IIpakTuyeckue
padoThI

0.5

0.5

Jara
U3yYEeHUS

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchbl



10

11

12

13

14

15
16

17

18

19

20

21

Oprannyeckue BenecTBa KICTKH —
YTJIEBO/IBI

OpFaHI/I‘IeCKI/Ie BCIICCTBA KJICTKHU —
JIUIIUABI

Hyxkneunossie kucnorsl. JIHK u PHK.
JlabopaTtopHast pabora «HccnenoBanue
HYKJICMHOBBIX KUCJIOT, BBIJICIICHHBIX U3
KJIETOK Pa3IMYHbIX OPraHU3MOB)

Crpoenne u pynkuuu ATO. [pyrue
Hykieosuarpudocharsr (HTD)
CexBenuponanue JIHK. Metoapl
TF€HOMMKH, TPAHCKPUIITOMUKH,
IPOTEOMHUKHU

MeTob1 CTPYKTYpHOI Onosioruu

Tunel knetok. [Ipokapuorndeckas kierka
CtpoeHne 2yKapuOoTUUYECKOM KIIETKH.
[TpakTtuyeckas pabora «M3yuenue
CBOWCTB KJIETOUHOW MEMOpaHbI»
IToBepXHOCTHBIN anmnapar KJIeTKH
OnHOoMeMOpaHHbIE OPraHOUIbI KIETKH.
[TpakTrueckas padota «3yuenue

JABVKCHUSA OUTOINIA3MbI B PACTUTCIIBHBIX
KJIIETKax»

[TosryaBTOHOMHBIE OPTaHOM/IbI KJICTKU:
MHUTOXOH/IPHH, TIacTU IbL. JITabopaTopHas
pabota «lVccnenoBanue miazMonnsa u
JeTIa3MOJIN3a B PACTUTEIBHBIX KIIETKAX)

HCMCM6paHHBIe OpTraHOUAbI KJICTKH

0.5

0.5

0.5

0.5



22

23

24

25

26
27
28

29

30

31

Ctpoenue u GyHKIMH s11pa

CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK
sykapuort. JlabopaTopHas pabora
«M3y4eHune cTpoeHuHsI KIICTOK Pa3InIHbBIX
OpPTraHUu3MOB»

ACCUMUIISITIVS ¥ TUCCUMIISALINS — JIBE
CTOpOHBI MeTaboau3Ma. THurbsl oOMeHa
BemecTB. JlabopaTopHas pabora
«M3yveHune KaTaTuTHYECKOW aKTHBHOCTH
(depMeHTOB (Ha IpUMepe aMHIa3bl WK
KaTaJasbl)»

DepMEHTaTUBHBIN XapaKTep peaKkui
KJIETO4YHOro MeTabonu3Mma. JlabopatopHas
pabota «3ydyeHnue GpepMeHTaTUBHOTO
pacIleIUIeHHs IEPOKCHUIa BOLOPOA B
PacTUTEIbHBIX U JKUBOTHBIX KJIETKAX)

benku-akTuBaTOphl U OEIKU-UHTUOUTOPHI
ABTOTpOGHBIN TUIT OOMEHa BEIECTB
DorocuHTE3

XemocuHntes. Jlaboparopnas pabota
«CpaBHEHHE MTPOLIECCOB (POTOCUHTE3A U
XEMOCHHTE32a)

AHa’poOHbBIEe OpraHu3Mbl. Busl
6poxxenus. JlaboparopHas paboTa
«CpaBHEHHE TTPOIIECCOB OPOKECHHS 1
JIBIX AHUSD)

AdpoOHBIE OpPraHU3MBL. JTaIlbI
HHEPreTHYECKOro oOMeHa

0.5

0.5

0.5



32

33

34

35

36

37

38

39

40

41

42
43

44

45

46

DHeprus MeMOpPaHHOTO rpaiueHTa
npoTtoHoB. Cunte3 AT®: pabora
npoToHHON AT®-cuHTAa3bI

PeaKI_[I/II/I MaTpUYIHOI'O CUHTE3a

TpaHCKpunus — MaTpUYHBIA CHHTE3
PHK

Tpancismus u e€ 3rarmbl

KogupoBanue amuHokucnor. Poib
pubocoM B OMOCHHTE3E OeKa
Opranu3anys TeHOMa y TPOKapHOT U
IYKapHOT

MonekynspHble MEXaHU3MbI YKCITPECCUU
TEHOB Y 9YKapHOT

Bupycsr — BHeKs1eTOUHBIE (POPMBI KUZHU
U obnurarHsle napasutsl. [Ipakruyeckas
pabota «Co3aHne MOJIeNTd BUPYyCca»

BupycHsle 3a0051€BaHNs UeIIOBEKa,
JKUBOTHBIX, PACTCHUIN

HanoTexHOIOTHH B OMOJIOTHH H
MEIUIHE

JKu3HeHHBIN MK KIETKH
Marpuunsiii cuares JIHK

Xpomocomsl. JlabopaTopHas padora
«M3ydyeHne XxpoMocoM Ha TOTOBBIX
MUKpOIpenaparax»

Jlenenre KJI€TKU — MHUTO3

Tumns! kietok. KaproknHes 1 HIUTOKUHES.
JlaGopatopHas pabora «Habnronenue

0.5

0.5

0.5



47
48

49

50

51

52
53
54

55

56

57

58

59

60
61
62

MHTO32a B KJIETKaX KOHYHMKA KOpEIIKa JyKa
(Ha rOTOBBIX MUKpOIIpenapaTax)»

Perynsuus >xW3HEHHOTO IIMKJIA KIETOK
Opranusm Kak eIMHO€ LIETI0e

Txkanu pacrenuii. JlJabopatopHas pabora
«3yueHne TKaHel pacTEHUI»

TkaHu KUBOTHBIX U YEJIOBEKA.
JlaGopaTtopHast pabora «/3yueHue TkaHeu
YKUBOTHBIX)

Opranbl. CucTeMbl OPraHoB.
JlabopaTtopnast pabora «3yuenue
OpraHOB IIBETKOBOTO PACTEHHSD

Onopa Tena opraHu3MoB
JIBrKeHHE OpraHn3mMoB
ITuTanue opraHu3MoB

IInTanne MO3BOHOYHBIX JKUBOTHBIX.
HI/IH_ICBapI/ITeJ'IBHaSI CUCTEMA YCIIOBCKa

[pIxaHue opranu3smMoB

I[BIXaHI/Ie ITO3BOHOYHBIX ) KUBOTHBIX U
YCJIOBCKA

TpaHcnopT BelIecTB y OpraHu3MOB

KpOBeHOCHaSI CUCTEMA ITO3BOHOYHBIX
JKHBOTHBIX W YCJIOBCKA

Beinenenne y opraHu3MoB
3anmTa y OpraHu3MoB

I/IMMYHHEU{ CUCTEMA YCIIOBCKaA

0.5

0.5

0.5



63

64

65
66
67

68

69

70

71

72

73

74

Pa3znpaxxuMocTh 1 perynsuus y
OpraHU3MOB

['ymopanbHast perynsiuusi 1 SHAOKpUHHAsS
CUCTEeMa KUBOTHBIX U YEJIOBEKa

Dopmbl pa3MHOKEHHUSI OPTraHU3MOB
[TomoBoe pa3MHOKEHUE
Meitios

["amerorenes. O6pa3oBaHue U pa3BUTHE
MOJIOBBIX KJIeTOK. JIabopaTopHas paborta
«M3yueHune cTpoeHus MOJIOBBIX KJIETOK Ha
TFOTOBBIX MUKpOIIpenapaTax»

I/IH,I[I/IBI/II[yaJ'IbHOC Pa3BUTHEC OPraHUu3MOB
— OHTOI'CHC3

3akagKa OpraHOB U TKaHEH U3
3apOJIBIIIEBhIX JINCTKOB

Poct Pa3sBUTHUEC )KUBOTHBIX.
JlaGopaTtopHnas pabota «BrlisiBieHHE
MPU3HAKOB CXOJCTBA 3apOIbIIIeH
IIO3BOHOYHBIX KUBOTHBIX»

Pa3MHOKEHME U pa3BUTHE PACTEHUM.
JlaGopaTtopHnast pabora «CtpoeHue
OpraHOB Pa3MHOKEHUS BBICILIUX
pacTeHuin»

HcTopus CTaHOBJIEHUS U Pa3BUTHS
TeHETUKU KaK HayKu

OCHOBHBIE TIOHSITHS U CUMBOJIBI
reretuku. Jlabopatopnas padora

0.5

0.5

0.5

0.5



75

76

77

78

79

80
81
82
83

84

85

86

«/Ipo3oduna kak 00BEKT TEHETHIECKUX
HUCCJIENOBAHUI

3aKOHOMEPHOCTH HACJIeI0BaHUS
npu3HaKoB. MoHOruOpuUIHOE
ckpemuBanue. [Ipaktuueckas pabota
"U3ydeHue pe3yabTaToB
MOHOTHOPHUAHOTO CKPEIIUBAHUS Y
npo3opuis”

[{uTonmornyeckue OCHOBBI
MOHOTHOPUAHOTO CKPEIIUBAHUS

AHanu3upyouiee CKpeluBaHue.
Henosnnoe nomMmuHupoBanue

JluruOpuHoe cKpeniuBaHue.
[Tpaktuyeckas padora «M3ydenue
pe3yJIbTaTOB IUTHOPUIHOTO
CKpEIIUBAaHUS Y APO30(PHIIBI»

[{uTonoruyeckre OCHOBBI AUTHOPHIHOTO
CKpELIMBAHUS

CueruieHHOe Hacle10BaHNEe PU3HAKOB
XpOMOCOMHas TEOPHS HACTIEICTBEHHOCTH
I'eneTuka mona

I'emoTun Kak mMejIoCTHAs CHCTEMA

I'eneTnyeckuii KOHTPOJIb pa3BUTHA
paCTCHHﬁ, JKHBOTHBIX U YCJIIOBCKA

W3mMeHunBOCTh MpHU3HAKOB. Brbl
U3MEHYUBOCTH

MoaudukanroHHass K3MEHIYUBOCTh

S G G GO w—y

0.5

0.5



87

88

89

90

91

92

93

94

95

Bapuanyionnslii psig u BapuariioHHas
KkpuBas. JlabopaTopHas pabora
«HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(PUKATTMIOHHON U3MEHUHUBOCTH.
[TocTpoeHre BaprualMOHHOIO pAIa U
BapUAIMOHHON KPUBOI»

I'enoTunuueckass N3MEHIHUBOCTb.
KomOuHaTHBHAsg H3MEHYNBOCTD

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

3aKOHOMepHOCTI/I MYTAlUOHHOI'O
mpounecca. ONUIeHEeTHKA U SIIMIeHOMHUKA

I'eneruka yenoseka. [IpakTrnueckas
paborta «CocTraBiieHre U aHAIN3
POIOCIOBHOM»

MeToapl METUIIMHCKON T€EHETUKHT

3HadeHue MEIUIIMHCKON T€HETUKU B
NpeaoTBPAICHUN U JICHCHUU
FeHEeTHYECKUX 3a00JIeBaHUI YeI0oBeKa

OCHOBHBIE ITOHSITUI CCJICKIINU.
JlaGopaTtopHas pabota «3ydeHue copToB
KYJIBTYPHBIX PACTEHUI U TIOPOJT
JIOMAIITHUX KUBOTHBIX)

MeTo/bI CeNeKIIMOHHOM paboThl.
JlaGopaTtopHnast pabora «3yuenue
METO/IOB CETIEKITUN PACTCHUI

0.5

0.5

0.5

0.5

0.5



96

97

98

99

100
101

102

JlocTrKEeHMS CEeEKIIMU PaCTEHUN 1
*KUBOTHBIX. [IpakTnueckas padora
«IIpuBuBKa pacTeHUI»

COXpaHCHI/Ie, HU3Yy4YCHUC U UCIIOJIb30BAHHEC
TCHECTUYCCKHX PECYPCOB

buoTexHonorus kak Hayka U OTpacib
npousBocTBa. [IpakTuyeckas padora
«3yueHne 00beKTOB OMOTEXHOIOTHUI

OcHOBHBIC HANPABICHUS CHHTETUICCKOM
OMoJIOTHH

XpOMOCOMHaH W I'CHHasl HHXXCHCPUA
MGI[I/ILII/IHCKI/IC OMOTEXHOJIOTUH

PesepsHblii ypok. [IoBTopenue,
0000111eHIEe, cHUCTEMATH3AIUS 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

0.5

13.5



11 KJIACC

Ne
n/n

10

11

Tema ypoka

OomonnonHas teopus Y. lapsuna
JIBM>KyIIMe CUIIbl 3BOJIIOLIMU BUJOB 110 Y.
Hapsuny

Bboprba 3a cymecTBoBanue,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD
DopMUPOBAHUE CUHTETUYECKON TEOPHUH
9BOJIIOLIMU

Dransl SBOIOIHMOHHOTO Mpoliecca:
MHUKPOIBOJIOLHUS U MAKPOIBOIOLIHS
[Tonmynsius — snemMeHTapHas €IMHULIA
IBOJIIOLIMH

3aKOH reHeTHYecKoro paBHoBecus JIx.
Xapau, B. BaiinOepra. JlabopaTopHas
pabota «BbIsiBIeHNE U3MEHYUBOCTH Y
0co0eil 0IHOTO BUa»

OneMeHTapHbIe GaKTOPHI 3BOTIOLUU

OS¢ ekt ocnoBarenst. dpdexr
OyTBUIOYHOT'O TOPJIBIIIKA

Murpauuu. M3o0aumuu nomyssmii:
reorpaduyeckas, OnoJorudecKas
EcrecTBeHHbII 0TOOp — HampaBIAIOMINN
(baxTop 3BONIIOLIUU

KoauuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

0.5

Jara

U3YyYCHUA

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchbl



12

13

14

15

16

17

18

19

20

21

[TonoBoii oTO60p

[TprucnocoOIeHHOCTh OPraHU3MOB Kak
pe3yabTaT MUKPOIBOJIFOIIHH.
JlaGopaTopHas padorta «3ydeHue
apoMop(}o30B 1 UAMOAAANTALIAN Y
pacTeHU U KUBOTHBIX )

[Tpumepsl nprcocoOICHHUH y
OpraHu3MoB: Mopdooruyeckue,
¢buznonoruyeckue, OHOXMMHUYECKHUE,
noBenenveckue. JlabopatopHas padora
«IIprcrocoOIeHUs] OPraHU3MOB M UX
OTHOCHTEJbHAs [IeJIECO00Pa3HOCTHY

Bun, ero kpurepuu u CTpyKTYypa.
JlabGopaTopHas pabora «CpaBHEHHE
BHUJIOB 110 MOP(OJIOTHUECKOMY
KPUTEPHIO»

Crpykrypa BUJa

Bunoo6pa3oBanue kak pe3ynbTar
MUKPOIBOIIOIHH

CBs3b MUKPO3BOJIIOLIUH U
SMUIEMHOIOTUU

Makpossontonus. [TaneonTonornueckue
METOBI H3yUCHUS DBOJTFOIHN
buoreorpaduyeckue MeToabl U3ydeHUs
ABOJIIOLIMU

3M6pI/IOJ'IOFI/I‘-ICCKI/IC " CPABHUTCIILHO-
MOp(I)OJ'IOl“I/ILICCKI/IC METObI U3YUCHUSA
9BOJJOINH

0.5

0.5

0.5



22

23

24

25

26

27

28

29

30

31

32

33

MonekynsipHO-TeHETHUECKHE,
OMOXMMHYECKHE U MAaTEMATUYECKUE
METO/bl U3YUYEHUS IBOJTIOLIUN

O6H_II/IG 3aKOHOMECPHOCTH 3BOJIIOLIUA

AnantuBHas pagdaius.
HepaBHOMepHOCTH TEMIOB 3BOJIIOIIUU

HaydHble rUIOTe3bl MPOMCX 0XKICHUS
JKA3HU Ha 3eMiie

HOHay‘lHHe npeacTaBJICHUA O
3apPOXKIACHNUU KU3HU

OcHOBHBIE 3Tallbl HEOPraHN4YECKON
9BOJIIOLIMH

I'unore3sl 3aPOKACHUA )KU3HU

WcTopus 3emMau 1 METO/IbI €€ N3YUEHHUS.

JlaboparopHas padota «/3yuenue u
OIMCaHHE UCKOIMAEMBIX OCTaTKOB
JPEBHUX OPraHU3MOBY

HauanbHele 3Tars! opraHn4eckon
HBOJIIOIIH

OBOMIOIUS DYKapuOT

OCHOBHBIE 3TaITbl YBOJIOIIH
pactutenbHoro mupa. [Ipaktuueckas
pabota «M3yuenue ocobeHHOCTEN
CTPOEHUS PaCTEHUHN Pa3HBIX OTAETIOB)»

OCHOBHBIE ATaIbI SBOJIFOIIUU )KUBOTHOI'O

MuUpa

0.5

0.5
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DBourous )KUBOTHBIX. [IpakTuyeckas
pabota «3ydenne ocoOeHHOCTEH
CTPOCHHSI TTO3BOHOYHBIX KHBOTHBIX)
PazBuTue xu3Hu Ha 3emMJie 10 Hpam U
nepuojam

MaccoBble BBIMUPAHUS —
9KOJIOTHYECKHUE KPU3UCHI MPOIILIOTO

CoBpeMEHHBIH 3KOJOTMYECKUI KpU3HC,
€ro 0COOCHHOCTH

CoBpemeHHas cucTeMa OpraHu4ecKkoro
MPOILIOTo

OCHOBHBIE CHCTEMaTHYECKUE TPYIIIBI
OpraHu3MoOB

AHTpONOJIOTUSI — HAayKa O YEeJIOBEKE
Pa3Butue npencrasienui o
MIPOUCXO0XKJIECHUU YEI0BEKa

MecTto yenoBeka B cUCTEME
opranudeckoro mupa. JlaboparopHas
pabora «3yueHue ocobeHHOCTEM
CTPOEHHUS CKEJIeTa YeJIOBEKa, CBA3aHHBIX
C IPSIMOXO0KICHHEM

JIBMOKYIIME CHIIBI aHTPOIIOT€HE3a

CooTHOIIEHE OUOJIOTHYECKUX U

CoMaJIbHBIX (I)aKTopOB B aHTPOIIOI'CHE3C

OCHOBHBIE CTaIUU AHTPONOTEHE3A
[Taseorenerrka u nmajeOreHOMHUKA

OBOJIIOIHS COBpPEMECHHOT'O YCJIOBCKA

0.5

0.5
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UYenoseueckue pacsl. [Ipaktudeckas
pabota «M3ydeHHE FKOJIOTHUECKUX
aJjanTanui 4YeJaoBeKay

MexauciuIInHapHbIC METOIbI
AQHTPOIIOJIOTUH

3apoxaeHUE U pa3BUTHE HKOJIOTUU

Meroapl skosoruu. JlaboparopHas
pabota «/3y4yeHne MeTo10B
9KOJIOTMUECKUX HCCIIEA0BAHUI»

3HayeHMe YKOJIOTHYECKUX 3HAHHUI JJIA
YCJIIOBCKaA

Okonorndyeckue GaKTopsl

Abunotnyeckue paktopbl. CBET Kak
skonorunueckuii pakrop. JlabopaTtopHas
pabota «BpIsBICHNE PUCTIOCOOICHUI
OPTaHU3MOB K BIIUSTHUIO CBETA

Abuotnueckue dakropsl. Temneparypa
KaK 9KOJIOTUYECKUH (paKTop.
JIaGoparopHas paboTa «BrisiBIeHHE
MPUCTIOCOOTICHUIM OPraHU3MOB K
BJIIVISIHUIO TEMIIEPATYPHI»

AbuoTtnueckue paxkropsl. BraxkHocTh
KaK 9KOJIOTHYECKUHN (paKTop.
JIaGoparopHas paboTa « AHATOMUYECKHE
0COOEHHOCTH PAaCTeHHH U3 Pa3HBIX MECT
oOUTaHU»

Cpenpl oOuTaHUs OPraHU3MOB

buonornueckue puTmsl

0.5
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0.5

0.5
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Xusnennsie HopmMbl OPraHU3MOB
buotuueckue hakropsl

3HaueHre OMOTUYECKUX B3aNMOIEUCTBUM
JUTSI CYIIECTBOBAHUSI OPTAHU3MOB B CpEJie
o0OHTaHUA

DKOJIOTHYECKUE XapaKTEPUCTUKHI

MO YJISIIHH

OcHOBHBIE TTOKA3aTENN MOMYJISIIAN:
YUCJICHHOCTD, IJIOTHOCTb, BO3pACTHAS U
MIOJIOBAsi CTPYKTYpa

OcHOBHBIE TOKA3ATENN MOMYISIIAN:
POX1aeMOCTh, TPUPOCT, TEMI POCTA,
CMEPTHOCTh, MUTPAIIUU

DKoJoru4ecKasi CTpyKTypa MonyJsiuu
JluHamMuKa MOMYJSIUU U €€ Perysius
Kpussie pocta YnCI€HHOCTH MOIMYJISIITUY.

KpI/IBBIG BBIDKUBAaHU S

DKosiornyeckas HUILA BUJA.
JIaGoparopHas paboTa
«ITpucnocobnaeHns cemMsiH pacTeHHu K
pacceneHunIo»

Bup xak cucrema nonysiun

3aKOHOMEPHOCTH MOBEJICHHS U MUTpaLAid
SKHUBOTHEIX

Coo0111ecTBO OpraH3MOB — OHOIICHO3
DKocucTema Kak OTKpbITasi cucreMa

KpyroBopot BemecTB 1 MOTOK 3HEPTUHU B
9KOCHUCTEME

0.5
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OCHOBHBIE TTOKA3aTEIH IKOCUCTEMBI
DKOJIOrM4eCKUe MUpaMHIbl
H3meneHust cOOOIMIECTB — CYKIIECCHH
[TpuponHbIe 5KOCUCTEMBI. DKOCUCTEMBI

03€p U peK. IKOCUCTEMbI MOPEN U
OKEaHOB

[IpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI
TYHAP, JIECOB, CTEIIEH, ITYCTHIHb

AHTpOHOFeHHHe 3KOCHCTCMbI

Ypboskocucremsl. [IpakTuueckas pabora
«M3yuenue u onucanue
ypOO3KOCUCTEMBI»

3aKOHOMEPHOCTH (HOPMUPOBAHHS
OCHOBHBIX B3aMMOJICHCTBUI OPraHU3MOB
B DKOCUCTEMAX

MexaHu3MBbl BO3IEHCTBUS 3arpsI3HEHAN
Pa3HbIX TUIIOB Ha CyOOpraHM3MEHHOM,
OpPraHU3MEHHOM, MONYJIALIMOHHOM U
9KOCHCTEMHOM YPOBHSIX

buocdepa — obuierianerapHas
o0oJ10uKka 3emMiu

Yuenue B. U. Bepnaackoro o 6uochepe
3aKOHOMEPHOCTH CYIIECTBOBaHUS
ouochepsl

KpyroBopoTsI BemiecTs u
OMOTeOXUMHYECKHE ITHKIIBI
3oHanbHOCTH 6uochepsl. OCHOBHBIE
OMOMBI CyIIN

0.5
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YcroitunBocTh OMOChHEpsI
DKOJOTUYECKHIE KPU3KUCHI M UX TIPUIHHBI
Bo3zaeiicTBue yenoseka Ha 6uochepy

AHTpPONOreHHOE BO3JCHCTBUE HA
pPaCTUTENbHBIN U KUBOTHBIA MU
Oxpana npuposl

OcHOBHbIE MPUHIUIIBI YCTOHYUBOTO
Pa3BUTHA YEIIOBEUYECTBA U MPUPOIBI
ParmonansHo€ mpUpOA0NOIb30BAHNE U
COXpaHeHHEe OMOJIOTHYECKOTO
paszHooOpasust 3eMiau

O60061eHne 1o TeMe «MUKpPO3BOIIOLUS
U €€ pe3ybTaThbD»

O6061mmenue no Teme «MaKkpoIBOTIOIHS
U e€ pe3yNnbTaThl»

O6061menue o teme «IIpoucxoxaenue
Y pa3BUTHE KU3HU Ha 3eMiie»
O6061menue o teme «IIpoucxoxaenue
9eJI0BEeKa — aHTPOTIOT€HE3)

O06o001uieHne o Teme «IKOJOrHsl — HayKa
0 B3aMMOOTHOUICHHUSX OPTraHU3MOB
O6061menne no Teme «OpraHu3msl U
cpena OOuTaHUs

O006111eH1E 10 TEME «IKOJIOTHS BUIOB U
MO YJIALINI

O6o06menue no Teme «brocdepa —
rino0anbHast IKOCHCTEMaY



OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102
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YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukar 301855813211864865354984698895558776452667678565
Bnageney MaHbwwHa Onbra BnaguMuposya

OeicTevTened C 04.03.2024 no 04.03.2025



http://www.tcpdf.org

		2024-12-05T11:00:44+0500




