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HOACHUTEJBHASA 3AIINCKA

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

YueOuslii npeamer «buonorusi» yrayo6nénnoro ypoBHs usydenust (10—11
KJIACChI) SIBJISIETCS OJHUM K3 KOMIIOHEHTOB MpeaMeTHoU obnactu «EcrecTBeHHO-
HayuyHble ipeaMeTh». CornacHo nonoxeHusM GI'OC COO npodunbHbie yueOHbIC
NpeAMEeThl, H3ydyaeMble Ha YriayOJIE€HHOM ypOBHE, SBISIOTCS — CIIOCOOOM
nuddepenupann  oOy4eHUsT Ha YpPOBHE CpeaHero oOiiero oOpa3oBaHus U
MPU3BAaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXJIYy OCHOBHBIM OOIIUM, CpPEAHUM
o01mM, cpeHUM MpodecCUOHATBHBIM U BRICIIUM 0OpazoBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE O0pPa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/1a4, CBSI3aHHBIX C NpodopUeHTaIMeld OO0ydYaroUUXCsi U CTUMYJIMPOBaAHUEM
WHTEpeca K KOHKPETHOM 00JacTW HAy4YHOTO 3HAHUS, CBSI3aHHOTO C OHOJIOTHEH,
MEJIULIMHOM, KOJIOTUEH, TICUXOJIOTUEN, CIIOPTOM HIIM BOCHHBIM JIEJIOM.

[Iporpamma no yueOHoMy nipeameTy "buonorus” naér npeactaBieHue o 1eIu
W 3ajjayax U3ydeHus yuyeOHoro mpeameta «buonorus» Ha yriyOoi€éHHOM YpOBHE,
omnpenenser o0s3aTeabHOe (MHBAPUAHTHOE) TMPEIMETHOE COJIepkKaHUE, €ro
CTPYKTYpUpPOBAaHHME [0 pas3fenaM M TeMaMm, paclpeleleHue Mo Kiaccawm,
PEKOMEHyeT MOCIEA0BATeIbHOCTh HM3Y4YeHHs YYEOHOro marepuaia ¢ ydEToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBs3€H, JIOTUKH Y4eOHOTO Tpoliecca,
BO3PACTHBIX 0COOEHHOCTEN oOyyaromuxcs. B mporpaMmme o 6uosioruy peain3oBaH
MPUHIINAT MPEEMCTBEHHOCTH C U3yUYE€HHEM OMOJIOTMH Ha YPOBHE OCHOBHOI'O OOIIIETO
oOpa3zoBaHus, Oyaromaps dYemMy [MpPOCMATpUBACTCS  HAMpPAaBJICHHOCTh  Ha
MOCJIEYIOIee pa3BUTHE OWOJIOTMYECKUX 3HAHUM, OPHEHTHPOBAHHBIX Ha
dbopMUpOBaHUE  €CTECTBEHHO-HAYYHOT'O  MHUPOBO33PEHHS,  DKOJOTHUUYECKOTO
MBIIIUICHUS, PEJICTABICHUHN O 3J0pOBOM 00pase KU3HHU, Ha BOCIIUTAaHUE OEPEKHOTO
OTHOIIICHHS K OKpY’Karollel mMpupoaHoil cpeae. B mporpaMmmMe mo OMOJIOrMU TakKe
MOKa3aHbl BO3MOXKHOCTH ydeOHOTO mpenmera «buomorus» B peanu3anuu
tpeboBannii ®I'OC COO Kk TUTAHUPYEMBIM JTMYHOCTHBIM, METANpPEIMETHBIM U
MpEeAMETHBIM pe3yJibTaTaM 00yueHHs U B JOPMHUPOBAHUU OCHOBHBIX BUIOB y4€OHO-
MO3HABATENILHON JIEATEIbBHOCTH OOYYalolUXCAd 1O OCBOCHHMIO COJIEpKaHUs
OMOIOTHYECKOro 00pa3oBaHMs HA YPOBHE CPEIHETO 0OIIET0 00pa30oBaHUAI.

VYuebnsiii mpeamer «buonorus» Ha ypoBHE cpeaHEero o0mero oopasoBaHUs
3aBepiaeT ONOJIOrHIecKoe 00pa3oBaHKE B IIKOJIC 1 OPUEHTUPOBAH HA PACIIIUPEHUE
U yriIyOJieHHe 3HaHUM 00y4aroImuxcs 0 dKUBOU MPUPOJIe, OCHOBAX MOJIEKYJISIPHOU U



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

Nzyuenne ydeOHOro mnpeamera «buomnorus» Ha yriIyOJIEeHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYAIOIIUXCS K TMOCIEAYIOIIEMY IOIYYEHUIO
Ouonornyeckoro  o0Opa3oBaHMsl B By3ax M OpraHu3alusX  CPEIHEro
npodeccuonansHoro oopa3zoBanus. OCHOBY €ro COAEpKaHUS COCTaBISIET CUCTEMA
OMONOTMYECKUX  3HAHUW, TMOJYYEHHBIX TMPU HU3YYCHHH  OOYyYaIOUIMMHUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX Pa3/eioB OMOJIOTMM HA YPOBHE OCHOBHOTO
obmiero o6pazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TOJy4aroT pa3BuTue. Tak,
pacuMpeHbl U yriayOJjeHbl OHOJOTUYECKUE 3HAHUS O PACTCHHSX, >KUBOTHBIX,
rpu0ax, OakTepHsiX, OpraHU3ME 4YeJOBEeKa, OOIIUX 3aKOHOMEPHOCTAX IKHU3HU,
JOTIOJTHUTENBHO BKJIIOYEHBI OMOJIOTMYECKUE CBEACHUS IPUKIATHOTO U IIOMCKOBOIO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI ISl MOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanusi OMOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAaHUSMH, TOJYYEHHBIMU OOYYAIOIIUMHUCS TPH H3YYECHHUH
(bU3UKY, XUMUH, reorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpammsl 1o ydyeOHOMy mnpeamery "buonorus" oTpaxaer
CUCTEMHO-YPOBHEBBIH U 3BOJIOLUUOHHBIM MOAXOABI K HU3YYEHHIO OHOJIOTHUH.
CorylacHO UM, U3y4arOTCs CBOKCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUUISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHMYECKOro Mrupa Ha 3emiie,
COXpaHEeHUs1 OMOJIOTMYECKOro pa3HooOpasus miuaHeTsl. Tak, B 10 kinacce u3yyarorcs
OCHOBBI MOJICKYJIIPHOW M KJICTOYHOM OHOJIOTHH, SMOPHOJIOTHH W OHOJIOTHH
pa3BUTHUS, TEHETUKH U CEJEKIHH, OMOTEXHOJOTUM U CHUHTETUYECKOW OMOJIOTHuH,
aKTyaJU3UPYIOTCS 3HaHMSI OOydYaromMXcs MO OOTaHUKE, 300JO0TMH, aHATOMUH,
¢dbusunonornu yenoeka. B 11 kiacce u3ydaroTcsi IBOJIIOIIMOHHOE YYEHUE, OCHOBBI
HKOJIOTUH U YueHue o obuocdepe.

VYuebnsiii npeamer «buonorus» mpu3zBaH  00€CIEUUTh  OCBOCHUE
00y4aroMMHUCs OMOJIOTUYECKUX TEOPUH U 3aKOHOB, HJIEH, IPUHIIUIIOB U MPaBUIL,
JIEKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUU O
CTPOEHUH, MHOT000pa3uM M OCOOCHHOCTSX KJIETKHU, OpraHu3Ma, MOy,
OHMOLIEH03a, SKOCUCTEMbI, O BBLIAIOIIUXCS HAYYHBIX JTOCTHUKEHUSX, COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX aclleKTax OMOJIOTMYeCKUX 3HaHuM. Jlis
pa3BUTUSL M TOJACpX aHUS HHTEpeca OO0ydJaromuxcs K OHOJIOTUH Hapsay co
3HAYUTEIBHBIM 00BEMOM TEOPETUUYECKOIO0 MaTepuala B COAEPKaHUM MPOTPaMMBbI
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBJICHHSI U Pa3BUTHS
TOM WJIK MHOM 00J1aCTH OMOJIOTHH, BKJIaI0M OTEUECTBEHHBIX U 3apyOeKHBIX YUEHBIX
B pPEILlIEHUE BaXKHEUIINX OMOJIOTMYECKUX M SKOJOTHUYECKUX MPoOIIeM.

Lenb n3yuenus: yueOHoro npenmera «buonorus» Ha yriyOia€éHHOM YpOBHE —
OBJIaJIcHWE  OOy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJIbLHON



OpraHW3allid JKUBBIX CHCTEM pa3HOTO paHTa © NPUOOPETCHHE YMEHHM
WCITOJIB30BaTh OTH 3HaHUS B (JOPMHUPOBAHUM MHTEpPEca K OmpenenEéHHON 00IacTu
npo(hecCHOHANBPHOM JAESITENbHOCTH, CBSI3aHHOW C Ouosoruei, Wi K BBIOOpPY
y4eOHOTr0 3aBeICHUS IJIsl TPOJIOJKEHUS OMOJIOrMYECKOTr0 00pa3oBaHusl.

JocTikeHue 1enu u3ydeHus ydeOHoro nmnpeamera «buonorus» Ha
yrayOon€HHOM ypoBHE 00€CTIeUnBACTCS PEIICHUEM CIIETYIONTUX 3a0a4:

OCBOCHHE OOYYAIONTUMHUCS CHUCTEMbI OMOJOTUYECKUX 3HAHWUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIHIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiax, COCTABISIONIUX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOEHUH, MHOrooOpa3uM U OCOOCHHOCTSX OHOJOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MOMYJISIIKUs, B, OMOreo1eH03, Ouocdepa); 0 BHIIAOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX HUCCIIEIOBAHUSIX B OMOJIOTUH;

O3HAKOMJICHHUE OOYyYaloMIMXCSI C METOJAMH TO3HAHHUS >KUBOW MPUPOIBI:
UCCJIEIOBATENILCKUMU  METOJJaMUd  OMOJIOTUYECKUX HayK (MOJEKYJISIpHOW U
KJIETOYHOUM OMOJIOTMH, SMOPUOJIOTUH U OUOJIOTUM PAa3BUTHS, TCHETUKU U CEIICKIIUU,
OMOTEXHOJIOTMHM W CHHTETHYECKOM OHMOJIOTHM, TaJICOHTOJIOTHH, OKOJIOTHH);
METOJJaMU CaMOCTOSITEIbHOTO TMPOBEICHUSI OMOJIOTMYECKUX HCCIICIOBAaHUN B
nabopatopun W B mOpupoae (HaOMIOJCHHE, HU3MEPEHHE, OKCIIEPUMEHT,
MOJICJIUPOBAHUE);

OBJaJicHUE OOYYaIOIMMUCA YMEHHMSMHU: CAMOCTOSITEIbHO  HaXOJHUTh,
aHaJM3UPOBAaTh M HCMOJB30BaTh OMOJIOTHYECKYIO HHGOPMAIMIO; TOJIb30BAThCS
OMOJOTUYECKOH TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM ¥  COIMAIBHO-IKOHOMHUYECKUMHU M  HKOJOTHYECKUMU
npo0jeMaMu 4YeOBEYECTBA; OILICHUBATh IOCIEACTBUS CBOCH NEATETLHOCTH 10
OTHOILICHUIO K OKpPYXKalolleld MNpUPOJAHOU cpeae, COOCTBEHHOMY 3JI0POBBIO U
3MI0POBBIO  OKPYXKAIOIIUX  JIIOJIeH; OOOCHOBBIBAaTH W COONIOJATH  MEPBI
npoduiiakTUKA WH(GEKITMOHHBIX 3a00J€BaHUM, MpaBuiia TTOBEACHUS B MPUPOJIC U
oOecrieueHus 6€30MacHOCTH COOCTBEHHOMN KM3HENEATETLHOCTH B UPE3BBIYANHBIX
CUTyallMsX TMPUPOJHOTO U TEXHOTEHHOTO XapakTepa;, XapaKTepu3oBaTh
COBPEMEHHbBIC HayYHBIE OTKPBITHS B 00J1aCTH OUOJIOTHH;

pa3BUTHE y 00YUAIOIIUXCS HHTEIUICKTyaIbHBIX U TBOPUECKUX CIIOCOOHOCTEHN B
MpOIIECCEe 3HAKOMCTBA C BBLAAIOIIUMUCS OTKPBITHUSIMA U COBPEMEHHBIMU
WCCJICIOBAHUSIMU B OHWOJIOTHH, PEIIAEMbIMU €I TMPOOJIeMaMH, METOJ0JIOTHEN
OMOJIOTMYECKOTO UCCIICIOBAHMS, IPOBEACHUS IKCIIEPUMEHTAILHBIX UCCIICI0BaHUH,
peleHusi OMOJOTHYECKUX 3aJad, MOJACIUPOBAHUS OHOJIOTMYECKUX OOBEKTOB H
MPOIIECCOB;

BOCITUTaHUE y 00YYaIOMUXCsl IIEHHOCTHOTO OTHOIIEHUS K KUBOW TIPHUPOJC B
IEJIOM M K OTJIEJIHHBIM €€ 00bEeKTaM U SIBJICHUSAM; (POPMHUPOBAHUE IKOJIOTHUECKOM,



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

npuoOpeTeHrue  OOy4YarOIIMMHUCS  KOMIIETEHTHOCTH B PallMOHAJIbHOM
PUPOIOTIOIH30BaHNUHU (COOIOICHHIE TTPABIII TTOBEACHHUS B IPUPOJIC, OXPAHBI BUIOB,
KOCUCTEM, Ouocdepnl), COXpaHEHHUHM COOCTBEHHOTO 3/I0POBbSI U  3/10POBbS
OKpyXXammux Jrojned  (cobmomeHuss Mep mnpodunakTuku — 3a00JIeBaHUH,
oOecrnieueHrne O€30MaCHOCTH KHU3HEACSITETbHOCTH B UYPE3BBIYAMHBIX CHUTYaILUAX
OPUPOAHOTO M TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUs
OMOJOTUYECKUX 3HAHUNM U YMEHUN B TOBCEAHEBHOM JKU3HU;

CO3JaHMEe  YCIOBUM  JUIsl  OCO3HAHHOTO  BBIOOpA  OOYYarOIIUMHCS
VHIMBUTyaJIbHOU o0Opa3zoBaTeNbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
NocJIeyoneMy Tpo(ecCHOHATbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUHU C
WHIMBUTyaJIbHBIMU UHTEPECAMU U MOTPEOHOCTAMU PETHOHA.

OO011ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YE€HHE OUOJIOTMU Ha YIITyOJICHHOM
YpOBHE cpeaHero odiero oopazoBanusi, coctarisier 204 yaca: B 10 kiacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEZIEIO).

OT6op opraHuzanMoOHHBIX (OPM, METOJIOB U CPEACTB OOy4EeHHS OUOJOTUU
OCYIIECTBIISIETCS ¢ YYETOM CHElU(pUKU €ro COJEp KaHWs U HaIlpaBJIECHHOCTH Ha
MPOJOJDKEHNE  OMOJIOTHYECKOro oOpa3oBaHMs B OpraHU3AlMsIX  CPEIAHETrO
po¢eCCUOHATIBHOTO U BBICIIETO 00pa30BaHUsI.

OO0s13aTeNbHBIM YCIOBUEM MPU 00YUEHUH OMOJIOTHH HA YTIIyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTU4Yeckux padot. Taxxke ydactue
OOy4YaromMXCcs B BBIMOJIHEHUH MPOEKTHBIX U Y4EOHO-MCCIIEI0BATENBCKUX PaboT,
TEMaTHUKa KOTOPBIX OMPEAENACTCS yUUTeIeM Ha OCHOBE UMEIOIINXCSI MaTepUaIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOJTHBIX YCIOBHM.



COJAEPXKXAHUE OBYUYEHUA
10 KITACC

Copnepkanue TporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOIUT B NPOBEPKY
rocyaapcTBeHHou utorosoit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas OuoJyiorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Owosiornu.  buonornueckue HaykKM M U3y4yaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIbHbIC, TPUKIAJHBIE KM TMOUCKOBBIE HAy4YHBIE HCCICIOBAaHUS B
OHMOJIOTHH.

3HadeHune OMoJOruu B (POPMUPOBAHUHU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouojorueil. 3HaueHue OUOJOTUM B
MIPAKTUYECKON JEATCIIbHOCTA 4YEJIOBEKA: MEIAULIMHE, CEIbCKOM XO3SMCTBE,
MIPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JlemoHcTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, V.
I'apseit, I'. Mennens, B. U. Bepuanckuit, 1. I1. [TaBnos, U. 1. Meunuxkos, H. 1.
Bagunos, H. B. Tumodees-Pecosckuii, JIx. Yorcon, ®@. Kpuk, /I. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JPYTrUMHU Haykammu», «Cucrema
OMOJOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX U3YYeHHUE

KuBble cucTeMbl Kak mpeaMer u3ydyeHus Ouosoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTh W IEJIOCTHOCTb,
CIOKHOCTh M YIOPSAIOYEHHOCTb CTPYKTYpPBI, OTKPBITOCTb, CaMOOpPTraHU3aLus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTD, U3MEHYMBOCTD, POCT U PA3BUTHE.

YpoBHM OpraHu3alydi >KUBBIX CHCTEM: MOJICKYJISIPHBIMA, KJIETOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIMH, MOMYJISILIMOHHO-BU0BOM, AKOCUCTEMHBIN
(OuoreoueHotuveckuit), oOuochepusiii. Ilpoueccel, mpoucxonsdlue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >XKMBOTO. JKM3HB Kak (opMa CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaromme x’uBble CUCTEMBbI HA PA3HBIX YPOBHSIX OpPraHU3AIUU.

N3yuenue >XKuUBBIX cucTeM. Meroasl Ouosiorndeckord Hayku. HaGmromeHwue,
M3MEpPEHME, IKCIIEPUMEHT, CUCTEMATU3alvs, MeTaaHanu3. I lonarue o 3aBUCUMON U
He3aBUCHUMOM TniepeMeHHOU. [InaHupoBanme oskxcnepumenta. IlocraHoBka u
npoBepka rumnote3. HynmeBas rumotesa. [loHsiTue BHIOOPKH U €€ TOCTOBEPHOCTS.
Pa3bpoc B Ouonormueckux pgaHHBIX. OIlEHKa JOCTOBEPHOCTH MMOJYYEHHBIX
pe3ynbTaTtoB. [IpuumHBI HCKaXX€HUS Ppe3yJIbTATOB JSKcrnepuMeHTa. lloHartue
CTaTUCTUYECKOTO TECTA.

JleMoHCTpanun



Tabmunpt u cxembl: «OCHOBHBIE TPHU3HAKU >KU3HWY», «buomornueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM MKUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusmay», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUS )KUBOU MTPUPOJIBI».

O6opynoBanue: 1abopaTopHOE 000PYI0BaHUE I TPOBEICHUS HAOTIOACHUH,
U3MEPEHUN, DKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30BaHWE pPa3IUYHBIX METONOB MpH
W3YUYEHUH JKUBBIX CHCTEM.

Tema 3. BuoJsiorus KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHUIA KuBoro. Kcropus
OTKpbITUs KiIeTKH. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBanH,
M. Ilineitnen, P. BupxoB). OCHOBHBIE IOJOXKEHHUS COBPEMEHHOH KJIETOUYHOM
TEOPUHU.

MeTtoapl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHS,
xpoMarorpadusi, 31eKTpodopes, METo MEUYEHBIX aTOMOB, AU(PEepeHInaNbHOE
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢urcuposannvix
Kaemox. DIEKTpOHHass MUKpockonus. Kongokanvnas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpauumn

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

Tabmuibl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HMcTopus pa3BUTHA METOJOB MUKPOCKOIIUIY.

OOopyioBaHHE: CBETOBOM MMKPOCKOIN, MHKpPOIpenapaTbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckass padora «M3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, snexrpodopes, auddepeHmaTbHoe IEHTPUGYTUPOBAHUE,
IT1IP)».

Tema 4. Xumuueckasi OpraHn3anms KJICTKH

XUMHYECKAN COCTaB KJIETKA. Makpo-, MUKpPO- U YJIBTPAMHUKPOIJIEMEHTHI.
Boga u e€ poJib Kak paCTBOPUTEIA, PEareHTa, y4acTrue B CTPYKTYPUPOBAHUH KIIETKH,
TEIUIOperyisiiuu. MuHepanbHbIe BEIIeCTBa KJIETKU, UX Ouojoruueckas posb. Posb
KaTMOHOB ¥ aHUOHOB B KJIETKE.

Opranuyeckne BelleCTBAa KIETKUA. buosormyeckue mnonumepsl. benkw.
AMUHOKHUCIIOTHBIA cocTaB 06enkoB. CTpyKTypsl OenkoBoi Mosiekysibl. [lepBuunast
CTpyKTypa Oenka, HenTHIHas CBsA3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAS
cTpykTyphl. [lenatypamnus. CpoiictBa OenkoB. Kiaccudpukauus Oenkos.
buonoruueckue GpyHkunu 6eakoB. [Ipuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIUTOCAXaPUIAbl U TOJIHCAXAPUIBIL.
OOmuit  maaH CcTpoeHHss ©  (U3MKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornueckue GyHKIIUU YTIIEBOIOB.

Jlununpl. M'mapodunbHO-THAPOGOOHBIE CBOMCTBa. Kiaccubukaiys JTUIUIO0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1Me cBOWCTBa OMOJIOTHYECKIX MEMOpPaH — TEKY4YeCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, TTOJIYITPOHUIIAEMOCTb.

Hyxnennosesie kucnotel. JJHK um PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapuoct. IlpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinast cnupans. MectoHaxoxaenue u ouosnornueckue Gpynknuu JIHK.
Bune PHK. ®yukunu PHK B kitetke.

Crpoenune monekynbl AT®. Makpospruueckue cBsizsu B Moliekyine ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHBIE IEPEHOCYMKU, UX (DYHKIIUH B
Kietke. /[pyeue nykneosuompugocpamol (HTD). Cexsenuponanue JJHK. Memoosi
2eHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3UYECKUE HCCIIEA0BaHUS
cCocTaBa U MPOCTPAHCTBEHHOM CTPYKTypbl OuOMONeKkyl. Mooeruposanue
CMpPYKmMypsl U QYHKYUl OUOMONEKYI U UX Komniekcos. KomnvromepHuiti ousaun u
Op2anHuyecKull CuHme3s OUOMONEKY U UX HENPUPOOHBIX AHAT0208.

JleMoHCTpauumn

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

Hunarpammel: «PacnpeneneHne XMMHYECKUX JJIEMEHTOB B HEXKUBOW ITPUPOIEY,
«PacripeeneHrne XuMUYECKUX 3JIEMEHTOB B dKUBOU MIPUPOJILH.

Tabnuel u cxembl: «lleproguueckass TabauIla XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJeKysbl BOAbl», «BellectBa B coctaBe OpraHu3mMoB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIeKYybl», «CTpoeHHE MOJIEKYI
yrieBoaoBy, «CTpoeHre MoyieKyn JHUnuaoBy», «HyKIEeMHOBBIE KHUCIOTBD»,
«Ctpoenue Monekyasl ATO».

O6opynoBaHHE: XUMUYECKAsI IOCYAa U 000PYI0BaHKE.

JlaGopaTopHasi padora «O0HapyxeHUE OCJIKOB C TMOMOIIbIO Ka4eCTBEHHBIX
peaKIii».

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

Tema 5. Crpoenne u QyHKIUM KJICTKH

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



CtpoeHne mpoKapuoTHIEeCKOU KIeTKu. KineTouHas creHka OakTepuii U apXxei.
Oco0eHHOCTH CTpOEHUs] TeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U GyHKIUOHUPOBAHHUE FyKAPUOTHUECKOM KileTKH. [Tna3zmMaTuueckas
MeMOpana (tuiazmanemma). CTpykTypa ImiazMaTHdeckol mMeMOpaHsl. TpaHcmopT
BEIIECTB Yepe3 MIa3MaTHIECKyI0 MeMOpaHy: maccuBHbIN (Tudy3usi, ooneraéHnas
mud¢ys3us), aKTUBHBINA (NMEPBUYHBIN W BTOPUYHBIN aKTUBHBIA TPAHCIOPT).
[Tonmynponuiiaemocts MeMOpaHnbl. PaboTa HaTpHii-kaaueBoro Hacoca. DHJIOIUTO3:
MUHOIMTO3, (Qaronuro3. Dk3o1uTo3. Kietounas crenka. CTpykrtypa U (pyHKIUH
KJIETOYHOW CTEHKU PAacTEHUH, TPUOOB.

Hutomna3ma. [{uto3one. Llutockener. [IBmxenne nurormiazMbl. OpraHouasl
KJIeTkr. OTHOMEMOpaHHbIE OPTraHOMIbI KIETKHU: dHAoIIa3Marndeckas cetb (D11C),
anmapaT [olbpkM, NM30COMBI, HUX CTpoeHHe U (yHKUMU. B3aumocss3b
OJTHOMEMOpaHHBIX OpPraHOUAOB KiIETKH. CTpOeHHE TpaHyJsIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos ¢ IIIC. Cunte3 pacTBopuMbIX OenkoB. CHHTE3
KJIETOYHBIX MeMOpaH. [ maakuil (arpanyssipHbIN ) SHAOIIIA3MATHYECKUI PETHKYIIYM.
CekperopHast (yHkuus annapara ['onbixu. Moougukayus benxkos 6 annapame
Tonvooicu. Copmuposka 6enkos 6 annapame Ionvodcu. TpaHCTIOPT BEIIECTB B
KieTke. Bakyonu pacturenbHbIX kineTok. Kiterounstii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJbl  KJIETKM:  MHUTOXOHJPUH,  IUJIACTHUJBI.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne W (yHKIIMM MHUTOXOHIpuN U miactun. [lepBuunsie,
BTOPUYHBIE U CIOXKHbBIE MIIACTUABI OTOCUHTE3UPYIOIIUX 3YKAPHOT. XIIOPOILIACTHI,
XPOMOILIACTHI, JIEUKOIJIACTHI BBICIIUX PACTEHUM.

HememOpanHubie opranouabl kjaeTku CTpoeHue U (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. Ilpomescymounvie Gunamenmol.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBbIIEUHbIE — KIETKH.
Axmunogvle KOMNOHenmbl Hemblueunblx Kiemok. MukporpyOouku. KneTouynsrit
ueHtp. CrpoeHwe U JBUXKEHUE KIYTUKOB W pecHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposanuvie ¢ MUKpopuiameHmamu u
muxpompybouxamu. Momopnvle Oenxu.

Anpo. OGonouka siipa, XpOMaTHH, KapHoIlia3Ma, SAPBIILIKH, UX CTPOCHHUE U
bynkuun. SnepHpiii O0enkoBbIH MaTpukc. IIpocTpaHCTBEHHOE pPaCHOIOKECHHE
XpOMOCOM B HWHTeppa3HOM sizipe. Idyxpomamuu u cemepoxpomamun. benku
XpoMaTUHA — THUCTOHBL. /J[uHamuka s0epHOU 00010uKu 6 mumose. AHoepHblil
Mpaucnopm.

Knerounsle BkatoueHuss. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKApHOT
(pacTUTENnBHOM, )KUBOTHOM, TPUOHON).

JdeMoHCcTpauu



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

Tabmuubr u cxembl: «CTpoeHHE DYKApUOTHUECKOW KIeTKm», «CTpocHHe
JKUBOTHOM  KJeTKW», «CTpoeHHe  pacTUTENbHOW  KieTku», «CTpoeHue
MUTOXOHAPUMNY, «A1po», «CTpoeHHne MPOKAPUOTUYECKOMN KIETKI.

OO6opyioBaHHE: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTEpUaIbHbIX KIETOK.

JlabopaTtopuass pabora «l3ydyeHue CTpOEHUS] KIETOK Pa3IUUYHBIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MeMOpaHbBD».

JlabopaTopnasi padora «lccnegoBaHue IIa3MOJIM3a W JAEIUIA3MOJIU3a B
PACTUTENbHBIX KIIETKaX».

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

Tema 6. O0OMeH BelecTB M NMpeBpalleHNe JHEPTUH B KJIETKe

ACCUMUTISALINS U TUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl ooOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
mpoleccax. OJHepreTudeckoe obecnedeHue KieTkd: mnpeBpauieHue ATD B
OoOMeHHBIX Tpolieccax. DepMEHTATUBHBIN XapakTep peakuid KJIETOYHOTO
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOMCTBA W MEXaHU3M JCHCTBUSL.
Kodepmentsl. Otinuusi pepMeHTOB OT HEOPraHMYECKUX KaTain3aTtopoB. benku-
aKTUBATOPhl M OEIKU-UHTUOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEepMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKUMX BEIIECTB B KieTKe. DOTOCHHTES.
AHOKCcucenHbIll U OKcuceHHblll omocunmes y obaxkmeputi. Ceemocodouparoujue
nuUSMeHmovl U NUSMEHMbl peakyuoHHo20 yeumpa. Ponb XJIOpOIIacToB B Mpouecce
¢dotocunrteza. CBeToBas u TeMHOBas Qazbl. Pomoovixanue, Cs., Cy. u CAM-munuvl
gdomocunmesa. IlpogykTUBHOCTH PoTOCUHTE3a. BiusHue pa3andHbx PakTopoB Ha
CKOpOCTh (hoTOCHHTE3a. 3HaUCHHE (POTOCUHTE3A.

XEeMOCHHTE3. PasnooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUPULUPYIOIIHE OaKTepuH, >KeIe300aKTepuu, cepoOaKTepuH, BOAOPOJHbIE
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHadpoOHbIe opranu3Mbl. Bumjsl Opoxenus. I[IpoaykTel OpokeHHS U UX
WCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTHH U BO30OYAUTETN OOJIe3HEH.

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

buonornueckoe OKUCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHIAPUN B
npoiieccax ouonoruyeckoro okucienus. [{uknnueckue peakmuu. OKUCTUTENHHOE
bochopunupoBanue. Iuepeus membparnno2o epaduernma npomonos. Cunmes ATD:



paboma npomonnou ATD-cunmaszwvl. IlpenmyrecTBa a’pobHOTO TyTH OOMEHA
BEIIECTB Mepe aHadpoOHBIM. D (HEKTUBHOCTH IHEPTETUUECKOTO OOMEHA.

JleMoHCTpauumn

[Toptpetsl: JIx. IIpuctou, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Onrenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuibr 1 cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUECKUT 0O0Men», «brocunTes
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

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

JlabopaTtopHasi padora «3yyeHue KaTaIMTUYECKON aKTUBHOCTH (DEpMEHTOB
(Ha mpuUMepe aMuJIa3bl WK KaTaaasbl)y.

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

Jlabopatopuass paGora «CpaBHeHue mporeccoB  (GOTOCHHTE3a U
XEMOCHHTE3a».

JlabGopaTopHnasi padora «CpaBHEeHHE MPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacsiencrBeHHass uHGopMalus U peajiu3anus eé B KiIeTKe

Peakunn mMarpudHoro cuHre3a. [IpuHIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHOW nHpopManuu. ['eHeTnueckuit
KOJ, €ro cBoucrBa. TpaHckpunuus — wmatpuunbeli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, AHTUMAPAIIIEILHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxou kiemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue TpancnoptHeix PHK B 6nocunTtese Genka.
VYcnousi O6uocunte3a Oenka. KomupoBanwe amuHOKuCHOT. Ponb pubocom B
OonocuHTe3e Oenka.

Cogpemennvie npedcmasienus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U 3YKApHUOT. Peryisiusi akTUBHOCTM T'€HOB Yy MpOKapuoT. I'mmoresa
onepona (®. XKako6, XK. Mano). Moaekynsaprvle Mexanuzmvl IKCAPECCUU 2eHO8 Y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
npoiieccoB B kieTke. KieTounslit romeocTas.

Bupycel — HekieTouHble (hOPMBI )KU3HU U O0IUTaTHBIC Mapa3uThl. CTpoeHue
MPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKusHeHHbIU YUK
JHK-cooepocawux supycos, PHK-codepocawux eupycos, 6akmepuoghazos.
Obpamuas mpanckpunyus, pegepmasd, UHmezpasd.

BupycHsbie 3a00sieBanus YesnoBeka, >kMBOTHbIX, pactenuit. CITN /], COVID-19,
COIMAJIbHBIE M MEUIIMHCKUE TTPOOIIEMBI.

Buoungopmamuxa: unmeepayus u anarus b6onrvuux maccusos («bigdata»)
CMpPYKmMypHuIX Ouonocudeckux oannwvix. Hanomexnonoeuu 6 ouonozuu u meouyune.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwt 00cmasKu 1eKapcms.



JleMoHCTpanun

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

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

IIpakTnueckas padora «Co3naHue MOAEIN BUPYCAY.

Tema 8. ZKu3HeHHbI HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabpl W peryisnus. WMatepdaza u Mutos.
Oco0OeHHOCTH TpolieccoB, MpoTekawiux B uHTepdaze. [loAroroBka KIETKH K
nenenuro.  [IpecunteTndyeckuii  (MMOCTMUTOTUYECKHUM),  CHHTETHYECKHH U
MOCTCUHTETHYECKUH (MPEMUTOTUUECKUI) IEPHOIbI HHTEP(DA3BI.

Martpuunbiii cunres JIHK — pemmkanwmsa. [Ipuanuner perumkanuu JITHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIbHOCTD.
Mexanusm permkanuu JTHK. Xpomocombl. CtpoeHue xpomocoM. Ternomepsl u
TeoMepaza. XPOMOCOMHBIM HaOOp KJIETKHM — KapuOTHUIL. JIUTJIOMJHBIA W
rariouaHbell  HAaOOpel  XpomocoM. ['oMonorumusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

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

Perynsinus MUTOTHYECKOrO0 IUKIA KIETKU. [Iporpammupyemasi KieTO4YHas
rudesb — anomnTo3.

Kinerounoe snpo, XpoMocombl, (GyHKIIMOHAJIbHAsE T€HOMUKA. MexaHuzmol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «lLlugposas
KiemKka» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JlemoHcTpanuu

Tabnupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mutosdy, «CtpoeHue
xpomocomy, «Permmmkamusa JJHK».

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

JlabopaTropnass  padora  «M3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpenapaTax».

JlaGopaTopHnasi pabora «HaGmroieHre MUTO3a B KJIETKaX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. CTpoenue u GyHKINH OPraHU3MOB

buonoruueckoe pazHooOpasue OpPraHu3MOB. OIHOKJIETOYHBIE,
KOJIOHHAJIbHBIEC, MHOTOKJIETOYHBIE OPTaHU3MBI.

Oc00EHHOCTH CTPOEHUS U JKU3HEACATEIPHOCTH OTHOKJICTOYHBIX OPTAaHU3MOB.
bakTepun, apxeu, OJHOKIETOUYHBIC TPHUOBI, OJHOKJICTOYHBIC BOJOPOCIH, IPYTHE
poTucThl. KosoHManpHbIE OPraHU3MBL.



B3anMocCBs3p 4YacTe€ MHOTOKJIIETOYHOIO OpraHu3Ma. TKaHu, OpraHbl H
cucTeMbl opranoB. Opranusm Kak eiuHoe uenoe. I'omeocras.

Txanu pactenuid. TUTIBI paCTUTETBHBIX TKaHEH: 00pa3oBaTeIbHAs, TOKPOBHAS,
IpOBOASIIAs, OCHOBHAs, MexaHumdeckas. OCOOCHHOCTH CTpOEHMs, (PyHKUUH U
PACIIOIOKEHUA TKAaHEH B OPraHaX PaCTEHUM.

TkaHU JKMBOTHBIX M YE€JIOBEKAa. THIBI )KUBOTHBIX TKaHEW: DIUTEIWAJIbHAS,
COCMHUTENbHAs, MblleyHasi, HepBHas. OcoOEHHOCTH CTPOCHHS, (PYHKIHA U
PAacIIOIOKEHUA TKaHE! B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbel. BereraTuBHbIE M T'€HEpaTHBHBIE OpraHbl pacTeHuil. Oprasel u
CUCTEMBI OPTaHOB JKMBOTHBIX U yeaoBeKa. DyHKIMKA OPraHOB U CUCTEM OPIaHOB.

Onopa tena opranu3amoB. Kapkac pacrenuid. CKeneTbl OJHOKIETOYHBIX H
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHbIl 1 BHyTpeHHUM cKesleT. CTPOEHUE U THTIBI
COCIMHEHUS KOCTEMN.

JIBrokeHue  OpraHusMoB.  JIBHKEHUME  OJHOKJIECTOYHBIX  OPraHU3MOB:
aMEOOUTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PAaCTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOTOKJIETOYHBIX JXMBOTHBIX W YEJIOBEKA!
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIntanue oprauu3mos. Iloronenre Boapl, yriaeKUcIoro raza i MUHEpaabHbIX
BellecTB  pacreHussmu.  [Iutanume  KMBOTHBIX.  BHyTpumosoctHoe U
BHYTPUKIIETOYHOE TNHIIeBapeHue. lIuTaHne NO3BOHOYHBIX XMBOTHBIX. OTHEmnsI
MUIIEBAPUTENBHOrO TpakTa. [lnmeBapurenbHble kene3bl. [lnmeBaputenbHas
CUCTEMA YEJIOBEKa.

Jpixanue opranu3moB. [[pixanue pactenuil. J{prxanue skuBoTHbIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxxHoe apixanue. JlpIxaTtenbHas IOBEPXHOCTD.
’KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JpixarenbHas cucTeMa dYeinoBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITUL U
MIIeKonUTaomuX. Perymsmus npixanus. JprxareiabHble 00bEMBI.

TpaHCIIOPT BEWIECTB y OPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTECHHI.
TpancropT BemecTB y KUBOTHbIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHasi cucTtemMa IO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyru KpoBooOpalleHus. IBOJIIOLUOHHBIC
YCIIO’)KHEHHUSI CTPOEHUSI KPOBEHOCHOM CHUCTEMBbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
ceplla v €€ peryJisius.

Brinenenue y opranu3mos. Beienenue y pacteHuil. BeiaeneHue y )KUBOTHBIX.
CokpatutenbHble Bakyonau. Oprasbl BbigeneHus. PuibTpanus, CEKpeuus Hu
oOpaTHOe BcacblBaHME KaK MEXaHU3Mbl pabOThl OpraHoB BbiAeneHus. CBs3b
IIOJIOCTH Tela C KPOBEHOCHOM M BBIIACIMTEIBHOM CHUCTEMaMu. Beiaenenue y



MO3BOHOYHBIX JKUBOTHBIX M 4enoBeka. [louku. CtpoeHne u GyHKIIMOHUPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y UEIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3MoB. CrHopbl
OaKTepuil ¥ UCTHI MPOCTEHIIMX. 3alI1Ta y MHOTOKJIETOUHBIX pacTeHui. KyTukyna.
CpencrBa NaCCUBHOM M XUMUYECKOM 3aIIUThl. OUTOHLINIBI.

3ammTa y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M WX MPOU3BOAHBIC.
3amuTa opranu3Ma ot Oone3Hedl. UmmyHHas cucteMa uenoBeka. KieTouHblid u
I'YMOpaJbHBI UMMYHHUTET. BpOXIEHHBIM W TPUOOPETEHHBIM crierudUIecKuii
UMMYyHUTET. Teopust KIOHaNIbHO-celekTuBHOro ummyHutera (I1. Dpnux, @. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JIEBaHU.

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

HepBHasi cucrema u pediekTopHas peryisius y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIEIbl. DBOIMIOLMOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOW CUCTEMBI Y
XKUBOTHBIX. OTIENbl TOJOBHOIO MO3ra IO3BOHOYHBIX JKUBOTHBIX. Peduiekc u
pednexTopHas ayra. be3ycnoBHbIE U yCIOBHBIE PE(IEKCHI.

['ymopanpHast peryisiuus W 3HAOKPUHHAs CHCTEMa KMBOTHBIX U YEJIOBEKA.
JKenes3pl SJHIOKPUHHOM CUCTEMBI K UX TOPMOHBI. JleficTBUE TOPMOHOB. B3auMOCBS3b
HEPBHOU U SHIOKPUHHON cucteM. ['unoranamo-runoduszapHas cucrema.

JlemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabmuubr u cxembl: «OIHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIC
Bojopocim», «bakrepumn», «lIpocreimme», «Opranel LIBETKOBBIX PACTEHHI,
«CucremMbl  OpPraHoB TNO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacreHuii», «KopueBbie cuctembry, «CTpoeHue cTedisy,
«CTpoeHue JNHUCTOBOM IIACTUHKM», «TKaHM KUBOTHBIX», «CKEIET 4YeIOBEKay,
«lInmeBapurenbHas cucrema», «KpoBeHocHass cucrtema», «J/lpIxarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «MpimeuHas  cucreMay,
«BpraenurenbHas cucrteMa», «IHIOKpUHHAs cuctemayn, «CTpOEHUE MBIIILBDY,
«Ammynurer»,  «KuiiedynomonoctHele»y, «CxeMa  MUTaHUS  PACTECHUNY,
«KpOBEHOCHBIE CHCTEMBI IO3BOHOYHBIX KUBOTHBIX», «CTpO€HUE THUIIPBI»,
«Ctpoenue minaHapum», «BHyTpeHHee CTpoeHHe HOKIEBOro uepBsi», «HepBHas
cuctemMa peio», «HepBHas cucrema ssarymku», «HepBHas ~— cucrtema
npecMbikatomuxcs», «HepBHas  cucrema  nruny, «HepBHas — cuctema
MIIeKOnUTaromux», «HepBHas cuctema yenoBeka», «Pedmexcy.

ObopynoBaHue: CBETOBOW MHKPOCKOI, MHUKpOIpEenapaThl OJHOKJIETOUHBIX
OpraHMW3MOB, MUKPOIIPENAPAThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJUJIEKIIUU



HACEKOMBIX, WTJIOKOXHUX, KUBBIE JK3EMIUISIPhI KOMHATHBIX pacTeHUH, repOapuu
pacTeHUN pa3HbIX OTAEJIOB, BIJIAXKHBIE IpEeNaparbl JKUBOTHBIX, CKEJETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX >KMBOTHBIX, CKEJET YEJIOBEKa,
o0opyZ0BaHUE JJI JEMOHCTPALIMK MIOYBEHHOTO U BO3YIIHOTO MMUTAHUS PACTEHUH,
pacuieruieHus Kpaxmalia v OeJIKOB Mo AelcTBrUeM (epMEHTOB, 000pyAOBaHUE AJIs
JEMOHCTPALIMH OIBITOB MO U3MEPEHUIO KU3HEHHOW EMKOCTH JIETKHUX, MEXaHU3Ma
JbIXaTEeNbHBIX JBUKEHUH, MOJICJIM TOJIOBHOTO MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlaGopaTopHasi pabora «/3ydeHue TKaHEe paCTCHUIN».

JlaGoparopHasi pabora «/3ydeHue TKaHEH KUBOTHBIX).

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

Tema 10. PazMmHoOkeHUe U pa3BUTHE OPraHM3MOB

®opMbI pa3MHOKEHHS OpPraHu3MoB: Oecronoe (BKIJIOYas BEreTaTUBHOE) U
nosoBoe. Buasl  Oecronoro  pasMHOXKEHHs:  IOYKOBaHHE, CHOPYJISALUA,
dbparmeHTanus, KIOHHPOBaHUE.

[TomoBoe pasmuoxkeHue. [lonoBele kieTkn, wiM rameTtsl. Meno3. Craaun
Mmeno3sa. [loBenenne xpomocom B menose. Kpoccnarosep. bronorndecknii cMbICIT
M€i03a M TIOJOBOro Ipouecca. Melo3 W €ro Mecto B KU3HCHHOM IIMKIIE
OpraHU3MOB.

[IpenzapoapiieBoe pa3Butre. I'aMeTorenes y )KUBOTHBIX. [10JI0BBIE JKee3bl.
OOpa3zoBaHue U pa3BUTHUE MOJOBBIX KIIETOK. CriepmaTorenes3 u oorene3. CTpoeHue
MOJIOBBIX KJIETOK.

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

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOPHOIOTHS — HayKa
O Pa3BUTUU OpPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOIOSUL.
Konyenyuss mopgocenos u moderu mopghoeenesa. Craguum >3MOpHOreHe3a
KUBOTHBIX (HAa mpumepe Jsarymku). JpoOmenuwe. Tumbsl  apoOieHus.
Jemepmunuposannoe u HedepMuHuposanHoe Opobaenue. bracmyna, munvi
onacmyn. OCOOEHHOCTH JAPOOJICHUS MIIEKOMMUTAIOMIUX. 3apOJbIIIEBbIE JIMCTKU
(racTpynsinus). 3aKiajKa OpraHOB M TKaHEW M3 3apO/JIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIIMSIHUE YacTed pa3BUBAIONIETOCS 3apojbliia (dMOpHUOHATIbHAS WHIYKIHSA).
3akiagka IUIaHA CTPOCHUS JKUBOTHOTO Kak pe3yibTaT HEpPaApXUUYECKUX
B3aMMOJICUCTBUI TE€HOB. BriusHue Ha >MOpHUOHAIBHOE PAa3BUTHE PaA3IAYHBIX
(haKTOPOB OKPYXKAIOIICH CPE/Ibl.

Poct u pasButne xuBOTHBIX. I[locTaomOpuoHanbHbli nepuoa. llpsmoe wu
HenpsiMoe pasBuTHe. PaszButue ¢ meramMopo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoJIOrMYeckoe 3HaYe€HHE NPSIMOTO U HENPSIMOTO
pPa3BUTHUS, UX PACHpPOCTpaHEHUE B Mpupoje. Tumbl pocTta KUBOTHBIX. DakToOpbI
peryJsiiuy pocTa >KMBOTHBIX U 4esioBeka. CTauu nmocTaMOPHOHATBHOTO pa3BUTHUS



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

Pasmuoxenne u pasButue pactenuii. ['ameroput u cnopodur. Meiio3 B
’KU3HEHHOM IMKJIe pacTeHui. OOpa3zoBaHue Cop B Mpoiiecce Mero3a. ['aMmerorenes
y pactennil. OII0I0TBOPEHHE U PA3BUTHUE PACTUTENBHBIX OpraHu3MoOB. [[BoWiHOE
OIJIOJIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. O0pa3oBaHue U pa3BUTHE CEMEHHU.

MexaHn3MBl pETYISALAA OHTOI€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCcTpaIMU

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

Tabmuubl u cxembl: «BereratnBHoe pasMHOkeHHe», «Tumbl Oecrnonaoro
pa3MHOXKEHUD», «Pa3MHOKEHME XIIaMHIOMOHAIbB», «Pa3MHOXEHHE SBIIICHBD»,
«Pa3MHO)eHue AP, «Menosy», «XpoMocoMmsely, «l'amerorenes», «CTpoeHue
AWLEKIETKH U criepMaro3ounay, «OCHOBHBIE CTaguu OHTOTeHe3ay», «lIpsmoe n
HempsiMoe  pas3BuTue», «Pa3BuTue Maickoro xyka», «Pa3Butume capaHumy,
«Pa3zButne narymkw», «/IBOMHOE OIUIONOTBOPEHHE Y LBETKOBBIX PACTEHUIY,
«CTpoeHne ceMsH OJHOJOJBHBIX U JABYIOJbHBIX PACTEHUI», «KU3HEHHBIN LUK
MOPCKOU KanmycTbDy, «KU3HEHHBIN TUKI MXa», «/KU3HEHHBIN [IUKII TAIIOPOTHUKAY,
«OKW3HEHHBIN [IUKII COCHBI».

OOopynoBaHHe: CBETOBOM MMKPOCKOI, MHKpPOIIpenapaThl SHWLEKIETOK |
CIIEpPMATO30UI0B, MOAENb «LIMKII pa3BUTHA JIATYILIKI.

JlaGoparopHas padora «/3ydeHue CTpOCHUS MOJOBBIX KJIETOK HAa FTOTOBBIX
MUKpOIIpenaparax».

IIpakTnueckass padora «BbIsBIEHHME MNPU3HAKOB CXOJICTBA 3aPOIBIIICH
IIO3BOHOYHBIX )KHBOTHBIX).

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

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

HcTopust cTaHOBIEHUS U PA3BUTHUS T€HETUKH Kak Hayku. Pabotel I'. Mennens,
I'. ne ®pusa, T. Moprana. Posib 0T€e4eCTBEHHBIX YYEHBIX B Pa3BUTUU I'€HETUKH.
Pa6oter H. K. KonsiioBa, H. U. BaBunosa, A. H. benozepckoro, I'. [. Kaprnieuenko,
10. A. ®mmnuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHBIE T€HETUYECKHUE MOHATHSA U CUMBOJIBI. [ OMOJIOrHYHBIE XPOMOCOMBI,
aJUIeJIbHbIE TE€HbI, AJIbTEPHATUBHBIC NPU3HAKHA, JOMWUHAHTHBIA W PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UT0Ta, YUCTAs JIMHUSL, TMOPUIbI, TEHOTHUII, (PEHOTHII.
OCHOBHbIE ~ METOABl  TE€HETUKU:  THOPHUIOJIOTMYECKUN,  LMTOJOTMYECKUH,
MOJIEKYJISIPHO-T€HETUUECKHM.

JlemoHcTpanuu



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

Tabmunps! u cxeMbl: «MeTo1bl TeHETUKIY, «CXEMBI CKPEILIUBAHUS.

JlaGopaTtopnas padora «/lpo3oduna Kak OOBEKT T'€HETUYECKUX

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

eAMHO00pa3usi THOPUIOB MepBOro nokojaeHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHaenss — 3aKOH paclIeIUIeHUs] NPU3HAKOB. L{uTonornyeckue OCHOBBI
MOHOTHOPHUJIHOTO CKpEIIMBaHus. [ UIoTe3a YUCTOTHI FaMeT.

AHanm3supyronee ckpemmBanne. [[poMeXKyTOUHBIA XapaKkTep HACIeIOBaHHUS.
Pacuierienre npu3HakoB IPU HENMOJIHOM JOMUHUPOBAHUH.

JurubpugHoe ckpemuBanue. Tpetuit 3akoH MeHiens: — 3aK0OH HeE3aBUCUMOTO
HaclleJOBaHUsI TPU3HAKOB. [[uToIOrnYeckre OCHOBBI JUTHOPUIHOTO CKPEIIBAHUS.

CueruieHHOe HacienoBaHue rnpuszHakoB. Pabotsl T. Moprana. CuerieHHOe
HACJICIOBAHUE TE€HOB, HAPYIICHUE CIEIUICHUS MEXIy TeHaMHh. XPOMOCOMHasd
TEOpHUsI HACIIEICTBEHHOCTH.

['eHeTnka nojia. XpOMOCOMHBIM MEXAHU3M OMpPEAECIECHUS Moia. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M TeTepOramMeTHhId MOoJ. ['eHeTnueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacienoBanne Npu3HaKoB, CIETUJIEHHBIX C MTOJIOM.

I'enoTun kak uenoctHas cucrema. [inenoTponuss — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBIM ajuienn3M. B3anMoAencTBUE HEaUIEIbHBIX TI'E€HOB.
KommiementapHocts. Onuctas. [lonmumepus.

['eHeTMYECKUI KOHTPOJIb Pa3BUTHS PACTEHHM, )KUBOTHBIX U YEJIOBEKA, a TAKKE
(U3MOIOTHYECKUX  TPOIIECCOB, TOBEACHUS U  KOTHUTUBHBIX  (YyHKIIHI.
['eHeTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35UH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckrne acmeKThl KOHTPOJS H
W3MEHEHUs HACJIeACTBEHHOU NH(POPMAIIUU B TIOKOJICHUSX KJIETOK U OPraHU3MOB.

JdemoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabmuibr u cxemsl: «IlepBoiii 1 BTOpoil 3akoHbl Menpaens», «Tpetuit 3axoH
MeHnnens», «AHanu3upyollee CcKpeluBaHue», «HemomHoe nOMUHUpPOBaHHEY,
«ClermieHHOe Hacle0OBaHUe MPU3HAKOB Yy Apo3oduibly, «['eHeTnka mojiay,
«Kapuotun denoBeka», «Kapuotun npozoduib», «Kapuotunm mnOTULBDY,
«MHOXECTBEHHBIN allJIeIu3M», «B3auMo1eiCTBUE T€HOBY.

O6opynoBanue: MOAENb JUIA JEMOHCTpPAIlMUd 3aKOHOB €IMHOOOpasws
rHOPUJIOB TIEPBOTO TIOKOJICHWSI M PACIICIICHUS TPU3HAKOB, MOJEIb IS
JEMOHCTpPAllUM 3aKOHA HE3aBHUCUMOTO HACIIEIOBAHUS MPU3HAKOB, MOJEIb IS



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

IIpakTuyeckas padora «/I3ydyeHwe pe3yabTaTOB MOHOTHMOPUIHOIO
CKpEIIUBaHUA Y IPO30DUITBD».

IIpakTuueckass  paGora  «M3ydeHue  pe3ysnbTaToB  JUTHOPUTHOTO
CKPEIIMBAHUSA Y IPO30(DUIIBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiictBue reHotuna u cpeabl npu  (HopMUpOBaHUM (DEHOTHIIA.
N3mMeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE M KOJWYECTBEHHBIE NMPU3HAKU. Buabl
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBCHHAS.

Mopaudukanuonnass U3MeHYMBOCTh. Ponb  cpeasl B (OpMUpPOBAHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuarnrioHHBIN
psan u BapuanmonHas kpuBas (B. Horanncen). CpoiicTBa MOau(DUKAITMOHHON
V3MEHYUBOCTH.

['eHoTMNIMYECKast N3MEHUYUBOCTh. CBOMCTBA T€HOTUITMYECKON N3MEHYMBOCTH.
Buapl reHOTUNIHYECKON N3MEHYMBOCTH: KOMOMHATUBHAS, MyTallMOHHAS.

KomOunaTuBHass M3MEHYMBOCTHb. Mei03 W MOJIOBOM TMPOIECC — OCHOBA
KOMOWHATUBHON M3MEHUYUBOCTU. POJTb KOMOMHATUBHON M3MEHYUBOCTH B CO3JIaHUU
IeHETUYECKOro pa3HoO0pas3us B Mpezesiax OqHOro BUIA.

MyTanmonHass M3MEHYMBOCTh. BuUIBI MyTaluii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHIAYUUPOBAHHBICE MYyTallMh. SnepHble U
nuToIIa3MaTuyeckue myranuu. CoMaTUYecKue W MoJjoBble MyTauuu. [IpuunHbI
BO3HUKHOBEHHs MyTauuid. MyTareHel W WX BIMSHUE HA OPraHU3MBI.
3aKOHOMEPHOCTH MYTAlMOHHOI'O IIpoliecca. 3aKOH T'OMOJOTMYECKHUX pPSIOB B
HacienctBeHHoM u3MenunBoctd (H.W. BaBunoB). BHednepHas W3MEHUMBOCTH U
HACJIEICTBEHHOCT.

Onueenemuxa U INUSEHOMUKA, POJb ONULEHEMUYECKUX Gakmopos 6
HACNe008aHUU U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdemoHcTpanuu

IToptpersl: I'. ne @pus, B. Moranncen, H. 1. Basuios.

Tabnuuel u  cxembl: «Buasl u3meHunmBOCTH», «MoaudukaoHHas
U3MCHYHUBOCTHY, «KomOnnaTtnBHas U3MECHYHUBOCTHY, «Meiosy,
«OmnogoTBopeHuey, «I eneTnueckue 3a00aeBaHus YeI0BeKa», « Buapl MyTaruiig.

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

JlaGopaTopHuasi pabora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON M3MEHYMBOCTU. llocTpoeHue BapualMOHHOTO psAga U
BAPUALIMOHHON KPUBOW».



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

Tema 14. I'eHeTHKAa YesIOBEKA

Kapuotun denoBeka. MexayHapoaHas IporpaMma HMCCIEIOBaHUS T€HOMA
4yejaoBeKa. MeToabl  M3YYEHMSI TEHETUKHM  4YEJIOBEKA: T'€HEAIOTHYECKHUM,
OJIM3HEIIOBBIM, LIUTOTCHETUYECKUIA, MOMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPENEIICHUE TE€HOTHIIA:
MTOJTHOTEHOMHOE CE€KBEHUPOBAHHUE, T€HOTUIIMPOBAHUE, B TOM YHCJIE C MOMOIIbIO
[11IP-ananu3a. HaciaencTBeHHbIe 3a00sIeBaHUs YesloBEeKa. [ eHHbIE 1 XPOMOCOMHBIC
Oosie3HH dYernoBeka. boyie3HM ¢ HACNEACTBEHHOM MpeapacioioKEHHOCTHIO.
3Ha4YCHUE MEAUIUHCKOW T€HETHKHA B MPEAOTBPALICHUU U JICYEHUH T€HETHUYECKHUX
3a00JieBaHUI 4YelioBeKa. MeauKOo-reHeTUueCkoe KOHCYJIbTUpoBaHUE. CTBOJIOBBIC
KJIETKU. [IoHATHE «TE€HETHYECKOTO Ipy3a». ITUYECKUE ACHEKTHl UCCIECHOBAHUN B
00JIaCTH peTaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enetnyeckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJOBEKA K
(bU3MYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarollen cpeanl. [ eHeTnyeckas
MPEIPACTIOIOKEHHOCTD YETTOBEKA K MATOJIOTUSM.

JlemoHcTpanuu

Tabmuupbl u cxembl: «Kapuotun denoBeka», «MeToabl U3yuyeHUS] TEHETUKH
yesoBekay, «I'eHeTnueckue 3a001€BaHUs YEIOBEKay.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cesrekuusi OpraHu3MoB

JomecTukanus u ceseKuusi. 3apoKJICHUE CEIEKIIUU U JOMECTUKAIIUU. Y UeHUE
H. U. BaBunoBa o lleHTpax NpOUCXOXKIEHUS U MHOTr0OOpasus KyJIbTYPHBIX
pacteHuid. Ponb cenekunm B CO3JaHNU COPTOB PACTEHUN U TOPOJ )KUBOTHBIX. COPT,
opoja, MTaMM. 3aKOH TOMOJIOTHYECKUX PSAJIOB B HACIEICTBEHHOW U3MEHUMBOCTH
H. 1. BaBumnosa, ero 3HaueHue JjIs CEISKITMOHHON pabOTHI.

MeTonbl cenekiMoHHON paboThl. MCKycCTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBUTY JIbHBIM. ITarbl KOMOWHAIIMOHHOM CCJICKIIUU. HcnrwiTanne
MPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTHUNY C TIOMOIIBIO OIEHKHU
(dbeHoTuna NOTOMCTBA U OTOOP MO TE€HOTHUITY ¢ moMolIbio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3  Kak  METOJ  CEJEKIMOHHOM  paboThl.
PanmnanMoHHBI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTallMM Y KyJIbTYPHBIX
dbopm opranu3mMoB. Mcmosib30BaHME TEHOMHOTO PEIAKTUPOBAHUS M METOOB
pexomOuHanTHBIX JIHK 1151 mostydeHust iCX0IHOTO MaTepuaia Jjisi CeeKINH.

[Tomyuyenue MTOJIUTLIIOUIOB. BryTtpuBnaosas THOpUIN3AIINS.
brnuskopoicTBEeHHOE — CKpemmMBaHue, wid — WHOpuauHr.  HepoactBenHoe
CKpelIMBaHue, Wid ayTOpuauHr. ['erepo3uc w ero mpuumHbL. Vcmomb3oBaHue
retepo3uca B cenekiuu. OtganéHHas rudpunuzanus. [Ipeogonenue Oecruiogus



MEXBUIOBBIX THOPUIOB. JIOCTHIKEHUS CENEKITMN PACTCHUI U JKUBOTHBIX. «3e1éHas
DpesoIoOYUAY.

CoxpaHeHre U U3y4YeHUE TeHETUUECKUX PECYPCOB KYJIBTYPHBIX PACTEHUN U UX
JUKUX POJIMYEH I CO3J]aHUsI HOBBIX COPTOB M THOPHIOB CEILCKOXO3SIMCTBEHHBIX
KYJIbTYp. H3yuenue, coxpamenue u YnpasieHue 2eHemuyecKuMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMBICIOBbIX  HCUBOMHBLIX 6 UYeadx YIyduleHusl
cywecmeyomux U co30aHus HOB8bIX NOPOO, JTUHUU U KPOCCO8, 8 MOM 4Yucie C
NpUMEeHeHUeM COBPEMEHHBIX MeMO008 HAYUHBIX UCCIe008AHULL, Nepedosblx Uoell U
NnepCcneKmuBHbIX MexHOoNA02U.

JleMoHCTpau

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

Tabmuiel U cxeMbl: «L{eHTpbI TPOUCXOXKIACHUS U MHOTOOOpa3usl KyJbTYPHBIX
pacTeHuil», «3aKOH TOMOJIOTHYECKUX PSJ0B B HACICICTBEHHOM M3MEHUYMBOCTHY,
«Metoapl cenekiuny, «Otnanéunas rTubpuauzanusy, «MyTtarenesy.

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

JlaGopaTopHnas padora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IIpakTnueckas padora «IIpuBuBKa pacTeHUIN».

IKcKRypceusi «OCHOBHBIE METOIbl U JOCTHUKEHUSI CEJIEKIIMU PACTEHUU U
JKMBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIIHIO, MJIEMEHHYIO bepmy,
COPTOHUCIIBITATCIIbHBIA  YYaCTOK, B TEIUIMYHOE XO3SMCTBO, B JIabOpaTOpHIO
arpOyHUBEPCHUTETA WIIM HAYYHOTO IICHTPA)».

Tema 16. BuorexHosorusi ¥ CHHTeTHYECKAsi OMOJIOTUA

OOBEKTHI, HCMHOJIb3yeMble B OWOTEXHOJIOTHMH, — KJIETOYHBbIE U TKAHEBBIC
KYJBTYPBHI, MHUKPOOPTAHU3MBI, 170.4 XapaKTEPUCTHKA. TpaguuronHas
OMOTEXHOJIOTHS:  XJICOONECUCHUE, IIONYYEeHHE KHCIOMOJOYHBIX IPOJYKTOB,
BUHOjee. Mukpoouonornueckuii cuHte3. OOBEKTHl MHUKPOOMOJIOTUYECKHUX
texHosnorui. [IpousBoacTBo Oefika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3naHne TEXHOJOTUM M MHCTPYMEHTOB LIEJICHANIPABICHHOTO U3MEHECHUS U
KOHCTPYUPOBAHUSI TEHOMOB C II€JIBIO MOJYYEHHUSI OPTAaHU3MOB U UX KOMIIOHEHTOB,
CoJiep KaIluX HE BCTPEUAIOIINECS B IPUPOIe OMOCUHTETHYECKHUE Y TH.

Knerounas unxkeHepus. MeToapl KyJbTypbl KIETOK U TKaHEW PACTEHUN U
KUBOTHBIX. Kpuobanku. Comarudeckass TruOpuUAM3alMS W COMAaTHYECKUN
sMOpuorene3. lcmonb3oBaHue ramiouoB B CeJIEKUMH pacTeHuil. [lonyuernue
MOHOKIOHAbHBIX anmumen. Vcnonv3oeanue MOHOKIOHANbHBIX U NOJAUKTIOHATIbHBIX
anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKOHCTpyKIus
SUIEKJICTOK U KJIOHHUPOBAHUE XKUBOTHBIX. METO TpaHCIUIAHTALMU SJIEP KIETOK.



Texnono2uu 0300po6nenus, KyIbmueUpo8aHus U MUKPOKIOHANbHO20 PASMHONCEHUS
CeNbCKOXO3AUCMEEHHBIX KYAbMYP.

XpoMOCOMHass W TeHHas WHXXeHepus. VICKyCCTBEHHBIM CHHTE3 T€HA H
koHcTpyupoBanue pekomouHanTHbIx JIHK. Co3z0anue mpanceennvix opeanuzmos.
JlocTrxkeHus ¥ MepCIeKTUBBI XPOMOCOMHOM Y TEHHOW MHKEHEPUU. JKOJIOTHUECKNE
Y 3TUYECKHUE NPOOJIEeMbl TEHHOW WHKEHEPHUU.

Menununckue ouorexnonoruu. [loctrenomuas mudposas meauimaa. [TLP-
JMAarHoCcThKa. MeTaOoJIOMHBIN aHaiu3, TeHOUEHTPUYECKUH aHalu3 MpoTeoMa
YeJIOBEKA I OLIEHKH COCTOSIHUSL €r0 340pOBbs. M CIONb30BaHME CTBOJIOBBIX
kieTok. TapretHas Tepanusi paka. 3D-OumowmkeHepus i pa3paOOTKU
(GyHIaAMEHTAIBHBIX OCHOB MEIUUMHCKHX TEXHOJIOTHM, CO3AaHMS KOMILIEKCHBIX
TKaHEW COYETAHUEM TEXHOJIOTUH TPEXMEPHOTro OmMonmpuHTHUHTra U ckaddonaunra
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHIIVHBI.

Co3naHne BEKTOPHBIX BaKIMH C LEJIbI0 00ecredeHuss KOMOMHHUPOBAHHOMN
3amuTel 0T Bo3Oyauteneid OPBU, ycTaHOBiIEHHE MOJIEKYJSPHBIX MEXAHH3MOB
¢bynkunonupoBanusi PHK-conepkamuyx BUPYcOB, BBI3BIBAIOMIMX OCOOO OIACHBIE
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabmunp! 1 cxemsl: «Vcnoap3oBaHNE MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
IIPOU3BOJCTBEY, «KileTouHas nHxxeHepusn», «I eHHass HHKEHEPUs».

JlaGopaTopHasi padora «/3yueHne 00bEKTOB OMOTEXHOIOTUM.

IIpakTnueckas padora «lloyyeHrne MOJOYHOKHUCIBIX TPOTYKTOBY.

Ikckypeusi «buoTexHonoruss — BakHEHIIas MPOU3BOJUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO).

11 KIIACC

Tema 1. 3apoxaeHue m pa3BUTHE 3BOJIONMUOHHBIX NpeIACTABJICHUNA B
OouoJiorumn

OpomononHas Teopust Y. JlapBuna. Ilpennocbliku BO3HUKHOBEHUS
napBuHu3Ma. Ku3Hb U Hay4dHas aedaTenbHocTh Y. JlapBuHa.

JIBrokynye cuiibl 3BOTIOIIUK BUAO0B 110 Y. JlapBUHY (BBICOKast HHTEHCUBHOCTD
pPa3MHOKEHUS ~ OpPraHU3MOB, HACJIEJACTBEHHas HM3MEHYMBOCTh, OoOpbOa 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN O0TOOD).

Odopmiienne cunterndeckorr Tteopun dBoonmu (CTD). HelTpanbHas
teopust dBomonuu. CoBpeMEHHass JBOJIONMOHHAS  OwWojorus. 3HAYCHUE
ABOJIIOIIMOHHON T€OPUHU B POPMHUPOBAHUY €CTECTBEHHO-HAYYHOU KapTUHBI MUpAa.

JemoHcTpanuu



[Toptpetsl: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kiosne, Y. apsun, C. C. YerBepuxos, 1. U. IImaneraysen, Ix. Xonaein, /. K.
benses.

Tabnuib! u cxembl: «CucreMa sxuBoit puposl (o K. JIunuero)y», «JlectHuna
XKUBBIX cyiiecTB (1o Jlamapky)», «Mexanusm GpopmMupoBaHus NMPUCITIOCOOTICHUN Y
pacTeHull U )KUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapipyra myremectsus Y.
Hapsuna», «Haxoaxu Y. JapBuna», «®opmbl OOpbObI 3a CyIIECTBOBAHUEY,
«IToponbl romy0Gei», «MHoroobpasue KyibTypHBIX (opm KamycThbD», «Ilopombl
JIOMAIIIHUX >KUBOTHBIX», «Cxema o0pa3oBaHus HOBbIX BHIIOB (1o Y. [lapBuny)»,
«CxeMa COOTHOLICHUS ABWKYIIMX CHJI 3BOMIOLANY», «OCHOBHBIEC ITOJOKEHHS
CUHTETUYECKON TEOPUH IBOJTIOLIHI.

Tema 2. MuKpo3BOIIOLHSA U €€ Pe3yJIbTATHI

[TonmynsAnuus Kak 3JIEMEHTAapHas €IMHMIA 3BOJOLMH. COBPEMEHHBIE METOJIbI
OLIEHKM TE€HETUYECKOT0 pa3HooOpa3zus M CTPYKTypbl Homyssiuuid. M3meHeHue
reHooH/Ia TOMYJSIUUKA KAaK 3JIEMEHTAPHOE 3BOJIOLMOHHOE SBJIEHUE. 3aKOH
reHeruueckoro paBHosecus [xx. Xapau, B. BaitnOepra.

DneMeHTapHble (aKTOpbl (ABMXKYIHUE CHIIBI) HBOJIONMHU. MyTallMOHHBIHN
npouecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelip TeHOB — ciyuaiiHble
HEHaNpaBJICHHbIE U3MEHEHUS YaCTOT aJljiesiel B MOMyIAUUAX. DPPEKT OCHOBATEIIS.
Ippexm bymouirounozo eopaviuika. CHUdCeHUe 2eHemuuecKko2o pa3sHooOpa3usL:
npuyunsl u creocmsus. llposenenue agpghexma opeiigha 2enos 8 6orbLUUX U MATILIX

NONYIAYUSAX. Murpanumu. N3onsauus TIOITYJISLIUI: reorpadguieckas
(mpocTpaHcTBeHHAs ), OMoorndeckas (pernpoayKTUBHAs).
EctecTBenHbIii oTOOp — HampaBisiomuii ¢gakrop sBomonud. DopMbl

€CTECTBEHHOTO  OTOOpa:  JIBWXKYIIMM, CTAOMIM3UPYIOIIMMA, pa3pbIBAIOINN
(nm3pynTuBHbIi). IlomoBoit 0TOOp. BO3HMKHOBEHHE W HBONIOLUS COLUATBHOTO
MOBEJICHUS] )KUBOTHBIX.

[IpucnocoOeHHOCTh  OPraHU3MOB  KaK  PE3yJbTaT  MHUKPOIBOJIIOIUH.
Bo3HukHOBeHHE NPUCTIOCOOIEHUI Y Opranu3MoB. ApoMop(}o3bl U HANOAJANI TALIUH.
[Tpumepsl nprcnocobieHnid y Opranu3MoB: Mopdosornyeckue, Gu3noIoruyeckue,
onoxumuyeckue, TnoBeAeHUYeckue. OTHOCHUTENBHOCTh  MPUCIOCOOIEHHOCTH
OpTaHU3MOB.

Bun, ero xkputepum u CTpyKTypa. BumooOpa3zoBaHue Kak pe3yibTaT
MUKpO3BOJIIOIMU. M3omsamus — kiatoueBoit (aktop BugooOpazoBanus. [lytu u
CIIOCOOBI BUJI000pa30BaHMUS: aJIONaTpUUYECKOe (reorpaduueckoe),
CUMITATPUUYECKOE (?KOJIOTrMYECKOe), «MTHOBEHHOE)» (monumIonIU3aIusl,
rubpuau3anus). JJIMTeTsHOCTh BOIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl GOpMHUPOBAHUS OMOJIOTHYECKOTO PA3HOOOpa3usl.



Posib 3BOMIOLIMOHHON OHOJOTHH B pa3paboTKe HAYYHBIX METOJO0B COXPaHEHUS
OonopazHooOpaszusi. MUKpPOIBOJIOIUS W KOJBOJIIOIUS IMApa3sUTOB U HUX XO34EB.
Mexanu3mbl (GOPMUPOBAHUS YCTOWYMBOCTH K aHTHOUOTHKAM M CTIOCOOBI OOPHOBI €
HEW.

JdeMoHCcTpau

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

Tabmumpl 1 cxeMbl: «MyTalliOHHAsT HW3MEHYMBOCTHY, «[lomymsimonnas
CTPYKTypa Buaa», «Cxema MposiBJIeHUs 3akoHa Xapau—BaiinOepray, «/IBuwxyime
CWJIbl ABOJIIOIUNY, «IDKOJOTHYecKass M30JSAIUs MONYJIAIUi ceBaHCKOU (openny,
«I"eorpaduueckast U30IAIUs TUCTBEHHULIBI CHOMPCKOM M TMCTBEHHUIIBI JAyPCKOW»,
«ITonynsIIMOHHBIE BOJHBI YHCIEHHOCTH XUIIHUKOB U XKEepTB», «Cxema JencTBHS
€CTECTBEHHOT0 0TOOpa», «@opMbI OOpBOBI 32 CylllecTBOBaHUEY, « MHTyCTpHUanbHBbIMI
MenaHusm», <«OKuBble — uckomaembie»,  «IlOKpOBHUTENBLCTBEHHAas  OKpacka
KUBOTHBIX», «[Ipemymnpexnaronias oxpacka KUBOTHBIX», «DU3MOIOTHYECKUE
apantaiuny, «IIpucnoco0NIeHHOCTh OpPraHu3MOB U €€ OTHOCUTEIBHOCTBHY,
«Kpurepuu Buaa», «Bunpl-nBoHukn», « CTpyKTypa Buaa B npupoae», «CrnocoObl
BU1000pa3oBanHus», «I eorpaduueckoe BUA00Opa30BaHUE TPEX BUJIOB JAHIBIIICH,
«DKoJIoTHYECKOE BUA000pa30BaHUE BUAOB CHHHUL, «llonumionasl pacTeHUil»,
«KamycTHO-peieuHblil Tuopumy.

O6opynoBaHue: repOapruu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydesia MTHUI[ U
3Bepel ¢ mpuMepaMu pa3IMuHbIX MPUCTIOCOOIECHUM, Yydelia MTUIl U 3Bepel pa3HbIX
BHJIOB, TepOapuM pacTeHMH OJU3KHMX BHIOB, OOPA30BABIIMXCS Pa3IMYHBIMU
crnoco0amu.

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

JlaGopaTopHnasi padora «IIpucnocoOneHrs OpraHu3MOB U UX OTHOCUTEIIbHAS
1e71eCO000pa3HOCThY.

Jlabopatopnass pabora «CpaBHEeHHE BHJIOB 10 MOPQPOIOTUUECKOMY
KPUTEPHIO».

Tema 3. Makpo3BoIIOLMS U €€ pe3yJibTaThl

MeTtonbl  M3ydyeHHS  MaKpOAIBOMIONUHU. [lameoHTONOrMYecKkue METO[bl
uzydeHus: HBomonuu. Ilepexonneie ¢GopMbl M (PUIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaguyeckue Metonsl u3yudeHus sBomtonuu. CpaBHeHHe GIOpbl U
(dayHbl MaTepuUKOB U OCTPOBOB. buoreorpaduueckue obnactu 3emun. Bujsi-
SHAEMUKHU U PEJIUKTHIL.

OMOpPHUONIOrMYECKHe U CPABHUTEIHLHO-MOP(OIOTHIECKHE METOAbl U3YUEHUS
IBONIIOLMU. ['€HEeTMYEeCKME MEXaHU3MBbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOIMOHHBIX ~ HOBIIECTB. [ OMOJOTMYHBIE W  AQHAJIOTHUYHBIE  OPTaHbl.
PynumenTtapuble  opraHbl M aTaBU3Mbl.  MOJIEKYJISIPHO-T€HETUYECKUE,



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

XPpOMOCOMHBIE MYTAILIMH U 3BOIIOLUS FTEHOMOB.

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

JleMoHCTpanun

[Toptpetsl: K. M. bap, A. O. KoBanieckuii, ®. Mrosuiep, 3. ['ekkeb.

Tabnuupbl U cxembl: «DUIOTeHETUUECKUN DSl JIOMIAN», «APXEONTEPUKCY,
«3Bepo3ybObie  smepsl»,  «Creronedansy,  «Punnopute»,  «CeMeHHbIE
NanopoTHUkn», «buoreorpapuueckne 30HBI 3emun», «pei) KOHTHHEHTOBY,
«Penuktey, «HadanpHbple cTaguu 3MOPUOHAIBHOIO PA3BUTUS MO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMUHBIE W aHAJOTUYHBIE OpraHbl», «PyIUMEHTHI»,
«ATaBU3MBI»Y, «XPOMOCOMHBIE HAOOpHI YeJIOBEKa W IHUMIaH3e», «l JTaBHbBIE
HaIpaBJIEHUS 3BOJIIOIUNY, «O0I1IHe 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJUIEKIIMU, TrepOapuu, MYyJSKH HMCKOMAEMBIX OCTAaTKOB
OpraHU3MOB, MYJISKA TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYJUMEHTAPHBIX OPraHOB H
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. IIponcxoxaenne U pa3BuTHE )KU3HU HA 3emJie

HayuHble TUMoTe3bl NPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOTeHe3 W
naHcrepmusi. [JloHayyHble IpeacTaBlIeHUs O 3apOKICHUU KU3HU (KPEalMOHU3M).
['Mnore3a NOCTOSSHHOTO CaMO3apOsKIEHUS )KU3HU U €€ ONpPOBEpKeHHE ornbITamu .
Penu, JI. Cnannannanu, JI. [lacrepa. [IpoucxoxaeHue >kiu3Hu U aCTPOOUOIIOTHS.

OcHoBHbIE JTaInbl HEOPraHUYECKOU JBOJIIOLIUU. [ImanerapHas
(reonmoruueckasi) SBOJIONUSA. XHUMHUYECKass OHBOJIONMSA. AOUOTEHHBIM CHHTE3
OpraHnyeckux BemecTs n3 Heopranndeckux. Omeir C. Mumrepa m I'. Opm.
Oo6pazoBanue noaumepoB u3 MmonoMepoB. Koaneparnas runote3a A. V. Onapuna,
rurnore3a mnepBuyHoro OynpoHa JIk. XonneiHa, reHeTHdeckas rumoTe3a [.
Ménnepa. Pubosumer (T. Yex) u rumoreza «mupa PHK» V. T'mnbepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hcropus 3emnn u MmeToibl €€ n3ydeHus. MickonaeMple OpraHu4eCcKUe OCTaTKH.
['eoxpononorust u e€ meroapl. OTHOCUTENbHAs M aOCOJIOTHAs T€OXPOHOJIOTHS.
["'eoxpoHoOIOrMYecKas MIKaja: 30HbI, 3pbl, IEPUOJIbI, STIOXH.

Havanenbie 3Tamnbl OpraHMYecKOM »HBOJIOUMU. [losiBIieHME W BBOMIOLUA
NEPBBIX KJIETOK. DBOMIONUSA MeTabonu3Ma. BO3HMKHOBEHHE MEPBBIX IKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTUIEHKHM KaK aHAJIOT MEPBBIX Ha 3emiie COOOIIECTR.
Crpomaronutsl. [IpokaprOThl U 3yKapUOTHI.



[Tpoucxoxaenue sykapuoT (CUMOUOTEHE3). DBOTIOLNMNOHHOE MTPOUCXOKIACHHE
BUpYCcOB. [IpoucxoxkaeHne MHOTOKJIETOYHBIX OpraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIOLMH BbICHINX pacTeHUH. OCHOBHBIE apOMOP(O3bI
pactenud. Beixonm pacteHuit Ha cymry. [losiBieHHWe CIOPOBBIX pPACTEHUH U
3aBoeBaHre uMHU cymu. CemeHHble pacTeHus. [IpoucxoxaeHue BETKOBBIX
pacTeHUU.

OCHOBHBIE 3Tallbl 3BOJIOLMH >KUBOTHOTO Mupa. OCHOBHBIE apOMOP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIONUA TO3BOHOYHBIX.
[Ipoucxoxaenne ampuobuii u pentwimil. [IpoucxoxxaeHnue MIEKONUTAIOUUX U
ntuil. [lpunnun kimoyeBoro apomopdosza. OcBoeHHE OECIO3BOHOYHBIMU U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pasutne xu3HM Ha 3eMje MO »paM W MepuoiaM: apxeu, MPOTEPO30i,
najaeo30M, Me3030i, kaiiHo301. OO0111ast XapaKTEepPUCTUKA KJIMMAaTa U T€0JIOTMYECKUX
nporieccoB. [losiBieHNE U paclBET XapaKTEPHBIX OPraHU3MOB. YTiieoOpa3oBaHUE:
€ro yCJIOBUS U BJIMSIHUE HA Fa30BbIM COCTaB aTMOC(hEPHI.

MaccoBble BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIOro. [IpuynHel u
CJIEICTBUS MAacCOBBIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTMYECKUN KpPHU3UC, €r0
oco0enHoctu. [Ipobiema coxpaneHust 6nopazHooOpas3us Ha 3eMIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccudpukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JeMmoHcTpanuu

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

Ta6nuie u cxembl: «Cxema onbita @. Penny», «Cxema onbita JI. [lactepa no
M3YYEHHUIO CaMO3apoXKIeHUs *Ku3HW», «Cxema ombita C. Muinepa, I'. FOpwuy,
«JTanbl ~ HEOPraHWYECKOW  3BOMIOUUM»,  «['€OXpOHOJIOrMYECcKass  IIKaJIay,
«HayvanbHbie 3Tanbl OpraHUYEcKOr IBOIONHNNY, «CXxema oOpa3oBaHUs JSYKapUOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mNpupoabl», «CTpoeHUe BHUpPYCay,
«Apomopdosel  pacteHuit», «PunHmopuTh», «OIHOKIETOYHBIE BOJOPOCINY,
«MHOTOKJIeTOUHbIE BOAOpOCHNY», «Mxu», «llamopoTHukm», «l'onocemeHHbIE
pacteHus», «Opranbl IBETKOBBIX PACTEHUI», «CXxeMa pa3BUTHS )KUBOTHOTO MUPay,
«Apomop(do3bl KUBOTHBIX», «IIpocTeitmmey», «Kumedynononoctueiey, «llnockue
yepBu», «YUneHuctonoruey, «PpiOb», «3emMHOBOAHBIEY, «lIpecMmbikarommecs,
«lItnupyy, «Miekonuratomue», «Pa3BuTue )Xu3Hu B apXeMCKou 3pe», «Pa3putne
)KU3HH B TMPOTEPO3OUCKON 3pe», «Pa3BUTHE XU3HM B NAJICO30UCKOU 3pey,
«Pa3BuTHE KU3HU B ME3030MCKOMN 3pe», «Pa3BuTHe )XU3HU B KaWHO30MCKOU 3pe»,
«CoBpeMeHHas cucTeMa OpraHuYeCKOro MUpay.



O6opynoBanue: repbapuu PACTEHWM pa3IWYHBIX OTMAEIOB, KOJIICKIIUH
HACEKOMBIX, BJIKHbBIC MIPENapaThl >KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUICKIIUU
UTJIOKOKHX, CKEJIEThl TO3BOHOYHBIX dKMBOTHBIX, Uy4deJia IITUIL] U 3BEPEH, KOJUICKIIUU
OKaMEHEJIOCTEW, TMOJE3HbIX MCKOMAEMbIX, MYJSIKM OPraHUYECKHX OCTaTKOB
OpTaHU3MOB.

Bupryanbnas nabopatopHas padora «MopaenupoBaHue onbiToB Muiuiepa—
KOpu o n3ydennio abMOTeHHOTO CHHTE3a OPTAaHNYECKUX COCTMHCHUN B IIEPBUYHOMN
atMocdepe».

JlabopaTtopnasi padora «/3yueHue M omnHMcaHWE HMCKONAEMBIX OCTAaTKOB
JIPEBHUX OPTaHU3MOB).

IIpakTnueckass padora «l3yueHne O0COOCHHOCTEH CTPOCHUSI PaCTECHUM
Pa3HBIX OTACIOBY.

IIpakTuyeckas padora «/3yyeHue ocCOOEHHOCTEH CTPOEHUS MO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. IIpoucxoxaenue Yea0BeKa — AaHTPOIOIeHe3

Pa3znensl 1 3a7a4u aHTPOMOJIOTUN. METO Ibl aHTPOTIOJIOTHH.

CraHoBjieHHE TPEACTaBICHUM O MPOUCXOXKJICHUM YEJIOBEKA. PenuruosHbie
BO33peHus. COBpEMEHHbBIE HAYYHBIE TEOPUH.

Cx0ACTBO YenoBeKa C KUBOTHBIMUA. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.
CBugeTenbCcTBa  CXOACTBA  Ye€JOBEKAa C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU310I0r0-OMOXUMHUYECKHUE,
noBesieHueckue. OTanyusl 4elaoBeKa OT )KUBOTHBIX. [IpsIMOXOkKIE€HNE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE roJOBHOINO MO3ra U BTOPOM CUTHAJIBHOM
CUCTEMBL.

JIBrkymiue cuiibl ((akToOphl) aHTPONOreHe3a: OMOJIOrHYecKre, COllUaIbHbIE.
CooTHo1ieHue OMOJIOTMYECKUX U COIUANIbHBIX (DaKTOPOB B aHTPOIIOTEHE3E.

OcCHOBHBIE CTaJMM aHTpoIOreHe3a. PaHHHME YenoBeKOOOpa3HbIE O00E3bSHBI
(IPOKOHCYJIBI) M PAaHHUE TTOHTUIBI — OOIIHE MPEIKH YeIOBEKOOOPA3HBIX 00€3bsH 1
JO/Ie. ABCTPAJIONUTEKN — JBYHOTHE NMPEAKH JIOAEH. UenoBeK yMeIbli, MepBbIe
W3TOTOBJICHUS OPYAUH TpyAa. HeloBeK NPAMOXOIAIIUN U IIEPBBIM BBIXO JIIOACH 3a
npenennsl Appuku. YenoBek reifenboeprekuii — o0l npeiok HeaH 1epTaaIbCKOro
YEJIOBEKA M YEJIOBEKa Pa3syMHOro. YeyloBeK HEaHAEPTAIbCKUM KaK BHJ JIKOJEU
XOJIOJHOTO KJIMMarta. YeloBEeK pa3yMHbId COBPEMEHHOIO THIIA, JIECHUCOBCKUU
YeJIOBEK, OCBOCHHWE KOHTHHEHTOB 3a npenenamu Adpuku. IlameoreHetuka u
najeoreHoMHuKa.

DBOJIONNS COBPEMEHHOTO 4esnoBeKka. EcTecTBeHHBI OTOOp B TMOMYJISIHSIX
yenoBeka. MyTanroHHbIN Tiponiece u noduMopdusM. [lomynsiuoHHbIE BOJHBI,
npeiid reHoB, murpanus U «d(PpQPeKT oCHOBATENs» B MOIMYJISIUIX COBPEMEHHOTO
YEJI0BEKA.



Yenoseueckne pacel. llonatne o pace. bospmme pacel: eBporeonHast
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANbHASs),  MOHTOJOUAHAsS
(a3maTcko-aMepuKaHcKas). Bpems u myTu paccelieHHs 4YelnoBeKa IO IJIaHETe.
EnuHcTBO  4yenoBeueckux — pac. HayuHas  HECOCTOSITENBHOCTh  pacu3Ma.
[IpucnocoOneHHOCTh YeNoBeKa K pa3HbIM YCIOBUSIM OKpYKaroUIeHd Ccpeabl.
Bnusiaue reorpaduueckoit cpeanl u Apeiida reHoB Ha MOP(HOIOTHIO U (PU3HOIOTHIO
YeJoBeKa.

MexaucuuiuinHapHbple  MeTojbl B (usnueckol  (OMOJOTHUECKOH)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS ~ AHTPOINOJIOTHS U MAJCOaHTPONOJIOTHS
YEJIOBEYECKUX MOMYJIAUN. broconuanbHble UCCIEAOBAaHUSA MPUPOIBI YEIIOBEKA.
HccnenoBanre KO3BOTIOLUH OMOJIOITMYECKOT0 M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpanumn

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

Tabnuubl u cxembl: «MeTOoJIbI aHTPOTOJIOTUNY, «[ 0JOBHOIM MO3T YeOBEKaY,
«YenoBekooOpa3Hble 00€3bsHbD», «CKENeT 4YeloBeKa M CKENIET IIMMIaH3e»,
«PyIMMEHTBI M aTaBU3MBbD», «J{BHKYyLIUE CUJIBI AHTPONIOTE€HE3a», « IBOIIOLUOHHOE
JIPEBO  4YEIOBEKa», «ABCTpanonutek», «YenoBek  ymenwli», «YenoBek
NPSAMOXOISIINIY, «/leHucoBckuil yenoBek» «Heanaepranbipy, «KpoMaHbOHIBD,
«IIpenku yenoBeka», «ITambl SBOJIOLNHN YEIIOBEKa», «Packl UeloBeKay.

OO6opynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TPEeAMETOB MaTepualibHOU
KyJIbTYphl ~TIPEIKOB YeJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MUDOTOTHYECKUMH W OUOJNEHCKUMH CIOKETaMH TMPOUCXOXKIACHUS UETIOBEKa,
¢dotorpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BEeKa, MOJIENb
yeperna 4yeJoBeKa U ueperna IMMMITaH3€, MOJIEb KUCTH YeJIOBEKA U KUCTH IIUMIaH3e,
MOJEIHN TOpPCa MPEIKOB YEJIOBEKA.

JlaGopaTopnasi padora «lV3yueHne o0COOEHHOCTEW CTpPOCHHUS CKeJeTa
YEJI0BEKA, CBSI3AHHBIX C MPAMOXO0KICHUEM.

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aJalTalNil YeIIOBEKay.

Tema 6. Jkosoruss — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB H
HAOPTraHU3MEHHBIX CHCTEM € OKpY KaloLel cpenoi

3apoxaeHue U pa3BUTHE dKoJoruu B Tpyaax A. 'ymbonsara, K. @. Pynee, H.
A. CesepuoBa, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Paznenst u 3amauu
sK0J0THH. CBSI3b 3KOJIOTUU C APYTUMH HAyKaMHU.

Metonbl 3kosioruu. IloneBble HaOMOAEHUS. DKCHEPUMEHTHI B IKOJIOTHH:
NpUpoAHbIE W JiabopaTtopHble. MojenupoBaHue B HKOJIOTUU. MOHUTOPHUHT
OKPYXAaIOIIEeH CpeIbl: TOKAIbHBINA, PETUOHAIBHBIN U TJI0OATBHBIN.

3HaYeHUE OKOJIOTMYECKUX 3HAHUM IS 4YEJIOBEKa. DKOJOTHYECKOe
MHUPOBO33PEHUE KAaK OCHOBA CBS3CH YEIOBEYECTBA C MpUpOAor. DPOpMHpOBAHUE
HKOJIOTHYECKOMN KYJIbTYpPbI U 3KOJIOTHUYECKON IPAMOTHOCTH HACEJICHUSI.



JleMoHCTpanumn

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

Tabmuubl u cxembl: «Pazgensr skonorun», «Meroasl 3Kkonoruny, «Cxema
MOHUTOPHUHTA OKPYKAOIIEN CPEABDY.

JlabopaTopHhasi padora «3yuenue METOJOB JKOJIOTUYECKUX
VCCIICIOBAHUI.

Tema 7. Opranusmsl U cpefa OOUTAHUS

DKkoyiornueckre (PakTopbl U 3aKOHOMEPHOCTH uxX aenctus. Kinaccudukanms
HKOJIOTHYECKUX (DAKTOPOB: aOUOTHUECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O01me
3aKOHOMEPHOCTH AEHCTBUS 3KoJiornueckux ¢akropos. IIpaBuno munumyma (K.
[lInpenrens, 0. JIubux). TomepaHTHOCTb. DBPUOMOHTHBIE U CTEHOOMOHTHBIC
OpraHU3MBl.

Abuotnyeckue ¢akropel. CBeT Kak sKosiornueckuil ¢akrop. JlelicTBue
Pa3HBIX YYAaCTKOB COJHEYHOTO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIIbI
pPaCTEHHII M JKMBOTHBIX II0 OTHOWICHWIO K cBeTy. CHrHajgbHas pojb CBETA.
DoTONEPUOIU3M.

Temnepatypa kak oskojorudeckuid (axrop. [leiicTBue TemrepaTypbl Ha
opraHu3Msbl. [IoMKuUIOTEpMHBIE U TOMOWOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE H
CTEHOTEPMHBIE OPTaHU3MBI.

BnaxHocTh kak skojorumyeckuid (aktop. Ilpucnocobiienus pacteHud K
HoJIepKaHuI0 BoJHOTO OanaHca. Knaccudukanusi pacTeHH MO OTHOILEHHUIO K
Boje. [Ipucnoco6nenrs KUBOTHBIX K HU3MEHEHUIO BOJHOTO PEXUMA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3YyILHAs, MOYBEHHAs,
riyOMHHAasT  TOJANOYBEHHAs, BHYTpUOpraHuU3MeHHas.  DU3MKO-XUMUYECKHE
0COOEHHOCTH cpesl 00uTaHusl opraHu3MoB. [Ipucnoco6ieHuss OpraHu3MoB K KU3HH
B Pa3HbIX cpeax.

buonornyeckne putMmbl. BHemHue u BHyTpeHHUE pUTMBL. CyTOYHBIE H
roJu4YHble PUTMBL. [IpUCIOCOOIEHHOCTh OPraHM3MOB K CE30HHBIM H3MEHEHHSIM
YCIIOBUU KU3HU.

Kusznenusie popmbl opranu3moB. [lonsTue o xxu3neHHoi popme. JKuzHeHHbIE
dbopMbl pacTeHHW: JEpeBbs, KyCTapHUKH, KYCTAPHUYKH, MHOTOJICTHHE TPaBBHI,
oJiHOJIeTHHE TpaBbl. KU3HEHHbIE (POPMBI )KMBOTHBIX: TUAPOOHOHTHI, T€OOUOHTHI,
a’poOroHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a >KU3HH.

buotnueckue dhaktopsl. Bunbl OMOTHYECKUX B3aUMOACHCTBUN: KOHKYPEHIUS,
XHUIIHUYEeCTBO, cuMOn03 u ero ¢opmel. Ilapasutusm, koomepaiusi, MyTyajau3M,
KOMMEHCaJIU3M (KBapTUPAHTCTBO, HaxJICOHUYECTBO). Herpoduueckue
B3aUMoOJIeCcTBUS  (Tommyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE



OMOTHYECKHX B3aUMOACHCTBUH JUIsl CYLIECTBOBAHMS OpPraHU3MOB B Cpele
obutanwus. [I[pUHIMI KOHKYPEHTHOTO UCKITIOUEHUS.

JleMoHCTpauun

Tabmuubl U cxembl: «Ikonorudyeckue Qaxrtopb», «CBETOBON CIEKTpY,
«IKOJIOTUYECKHE TPYIIIHI )KUBOTHBIX MO OTHOLICHUIO K CBETY», «TE€nIoKpoBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >XUBOTHBIE», «DHU3MOJIOTMYECKUE alanTaluu
XKUBOTHBIX», «Cpenbl OOWTaHWS OpPraHu3MOB», «bHOJOrMYeCKHEe pPUTMBDY,
«Kuznennslie popmbl pacTeHui», « KuzHeHHbIe (HOPMBI )KUBOTHBIX», « IKOCUCTEMA
HIMPOKOJIMCTBEHHOTO Jiecay, «IDKOCHCTEMA XBOMHOrO Jiecay, «llemw muTaHus»,
«XUITHUYECTBOY, «ITapazutnzmy, «KoHKypeHIus», «CuM0Omno3y,
«KoMMmeHncanuzm».

O6opynoBanue: repOapuu pacTeHUNW U KUBOTHBIX, MPUCHOCOOJIEHHBIX K
BIMSHUIO Pa3jM4YHBIX SKOJOTMYECKUX (DaKTOpoB, repOapuu CBETOJIOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIIUBBIX PACTEHUH, CBETOJIOOMBBIEC, TEHENIOOUBBIE U
TE€HEBBIHOCJIMBbIE KOMHATHBIE PACTEHMS], TepOApUU U KOJUIEKIIUU TETUIOTIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PAaCTEHUH, dydesia NTULl U 3Bepel, repOapuu
pacTeHuil, OTHOCSIMXCA K TUrpoduraM, kcepopuram, Me30puTaM, KOMHATHBIC
pacTeHMsl TaHHBIX IPYMI, KOJUIEKIUHU KUBOTHBIX, OOMTAIOIIMX B Pa3HBIX Cpenax,
repbapuu U KOJUIEKUMU PACTEHUH M JKMBOTHBIX, OOJaJaloIIUX dYepTaMu
MPUCIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBUH KU3HU, TrepOapuu M
KOJUIEKIIMU PACTEHHM M JKUBOTHBIX PA3IMYHBIX >XKM3HEHHBIX (POpPM, KOJUIEKIUU
KUBOTHBIX, YUYACTBYIOIIHUX B PA3JINYHBIX OMOTHUECKUX B3aUMOJIECUCTBUSX.

JlabopaTtopuasi padora «BpIsiBIeHHE MPUCTOCOOTICHUN OpPraHU3MOB K
BIIUSTHUIO CBETA.

JlaGopaTopnasi paGora «BpisBiIeHUE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPHD».

JlaGopaTopHasi paboTa «AHATOMHUYECKHE OCOOCHHOCTH PACTCHUI U3 Pa3HBIX
MeCT OOUTaHUS.

Tema 8. IKo/10rusi BUAOB U MOIYJIA UM

DKOJIOTMYECKUE  XapaKTePUCTUKU  TOMYJISALHH. [lonynsauust  Kak
Oouonornyeckas cucreMa. Posib HEOTHOPOAHOCTH Cpelibl, PU3NYECKUX OAPHEPOB U
0COOCHHOCTEM OMOJIOTUU BUIOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOM CTPYKTYpPbI
nonyisauuid. OCHOBHBIE TOKa3aTeau NOMYJSLUUU: YHUCIEHHOCTh, IIJIOTHOCTD,
BO3pacTHasi M T0OJOBas CTPYKTypa, pOXKIAaeMOCTb, MPHUPOCT, TEMI pPOCTa,
CMEPTHOCTb, MUTPALIUSL.

OKoJiornyeckast CTpykrypa nomyiasuud. OLieHKa YUCIEHHOCTH MOIYJISIIUH.
JluHaMuKa momyysiuu U €€ peryisiuus. buoTudyeckuii NOTEHIMAN MOMYJISLUH.
MopnenupoBaHue AMHAMUKY nonyJisinuy. KpuBble pocTa YHCIEHHOCTH MOITYJISILUY.
KpuBble BbDKMBaHUS. Perymnsiius YUCICHHOCTH NOMYJSUUNA: poJib (HaKTOPOB,



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

[TonsitTue 00 sKomoruyeckoil Huie BUAa. MecrooOutanue. MHoromepHas
MoJenb dKosiornyeckon Humm Jx.M. XarunHcoHa. Pa3Mepbl 3KOJI0TMYECKOU
Huiu. [loTeHnnanbHas U peanu30BaHHAs HUILIU.

Bun kak cucremMa mnomynsuui. Apeansl BUAOB. BHIBI M UX KU3HEHHbBIE
CTPATEruu. JKOJOTNYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTM TIOBEJCHUSI W MUrpaluid >KUBOTHBIX. buosiormueckue
WHBA3UH YyKEPOJIHBIX BUOB.

JdeMoHCTpaIMA

[Toptper: Ix. . XaTunHCOH.

Tabmuubl W cxembl: «ODKOJOTMYECKUE XapAKTEPUCTHKU MOMYJSLUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa  HONyJsiuun», «Bo3pacTHble  NHpaMuabl
nonyasauun», «CKOpOCTh  3aceleHuss IOBEPXHOCTH 3€MJIM  Pa3IMYHBIMU
opranuzmammn», «Mojeinb 3xonorudeckort Humm k. M. XaTunHcoHay.

O6opynoBaHue: repoapuu pacTeHUN, KOJIJIEKIIUHU KUBOTHBIX.

JlaGopaTopHnasi padora «IIpucnocoOsieHust CEeMsiH paCTEHUM K PaCCEIICHUION.

Tema 9. Jxosorust cood1mEecTB. IKOIOTrHYECKHE CHCTEMBbI.

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

Dkocuctema kak oTkpbiTas cuctema (A. Jx. Tencnu). dyHKIMOHATBHBIE
OJIOKM OpraHu3MOB B HKOCHUCTEME: MPOIAYLEHThl, KOHCYMEHTbI, PEIyLCHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue uenu u cetd. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBel ¥ MBI B 3KOCUCTEMAX. KpyroBopoT BEIIECTB U IOTOK SHEPTUU
B DKOCUCTEME.

OcCHOBHBIE IOKA3aTENN IKOCUCTEMBL. broMacca 1 MpoaAyKIHs. DKOJIOTMYECKHAE
NUpPaMUJIbI YKcell, OnoMacchl U 3HEPTUu.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykueccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W HMX MPUYUHBI. AHTPONOre€HHbIE BO3JAEHCTBUS Ha
cykneccuu. KnumakcHoe cooOuiectBo. bropaznoodpasue u noiaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMUNBOCTH COOOIIECTB.

[IpupoaHbIe 3KOCUCTEMBL. JKOCUCEMbL 03ED U peK. DKocucmembl Mopet u
oKeanos. Ixocucmemvl MYHOP, 1€C08, Cmenel, nyCmbitb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. Arposkocucrtema. ArpoueHo3. Paznuums
MEXy aHTPOIIOT€HHBIMH U MPUPOJIHBIMHU 3KOCUCTEMAMMU.

YpOoskocuctembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteMm. [opoackas
bropa u ¢ayna. CuHaHTpomm3aius TOpPOJACKOW QayHbl. buonormdeckoe wu
X035IUCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.



3aKOHOMEPHOCTH (POPMUPOBAHUST OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
sKocucteMax. Poib kackadnoeo s¢ghghekma u 6u008-30upuxamopos (Kuouesvix
81008) 6 QyHKyuonuposanuu sxkocucmem. IlepeHOC SHEPTUU U BEIIECTB MEXKIY
CMEXHBIMH SKOCHCTEMaMH. Y CTOMYUBOCTh OPTaHU3MOB, MOMYJISLUN U SKOCUCTEM
B YCIIOBHUSIX €CTECTBEHHBIX M aHTPOIIOTEHHBIX BO3ACHCTBHIA.

Mexanuzmwi 6030eticmaus 3a2psA3HeHUll PA3HbIX MUNO08 HA CYOOP2aHU3MEHHOM,
OpP2AHUBMEHHOM,  NONYJIAYUOHHOM U  IKOCUCMEMHOM  VYPOBHAX,  OCHOBbI
9KOJIOSUHECKO20 HOPMUPOBAHUS AHMPONO2EHHO20 8030elicmausi. MeToIoNIoTHs
MOHHTOPHHTA €CTECTBEHHBIX U AaHTPOIIOT€HHBIX YKOCHCTEM.

JdeMoHCTpaMuU
[Toptper: A. JIx. Tencnn.
Tabmuupt u  cxembl:  «CtpykTtypa  OuOIEHO3a»,  «DKOCHUCTEMa

HIMPOKOJIUCTBEHHOTO Jiecay, «IKOCUCTEMa XBOMHOTO Jecay, «DYyHKIIMOHAIbHbBIC
IPyIIIBI OPTaHU3MOB B SKOCHUCTEME», «KpyroBopoT BelIeCcTB B akocucTeMe, «Lernn
nuTanus (macTOWIIHAs, JACTPUTHAsS)», «DKOJOTMYECKas MupamMuja YHCE,
«OKojorudeckas mupamMuia OMOMAacChl», «IKOJIOTHUYECKas MUpaMUIa dHEPTUNY,
«O0bpazoBanue 0onotay, «llepBuunas cykieccus», «BoccTaHoBIeHHE Jieca MOCie
noxkapa», «9KocucTteMa o3epa», «ArpoieHos», «KpyroBopor BemiecTB U MOTOK
HHEPTUU B arporeHo3ey, «[Ipumepsl ypOosKocuCTEMY.

O6opynoBaHue: repOapyuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydesia MTHUI[ U
3Bepeit, repOapuu KyJIbTYPHBIX U TUKOPACTYIUX PACTCHUM, aKBAPUYM KaK MOJENb
HKOCUCTEMBI.

IIpakTuyeckas padora «/3ydenue u onucanrue ypo0o3KOCUCTEMBD».

JlabopaTtopuasi padora «M3ydeHue pazHOOOpazusi MEIKUX IMOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX SKOCHCTEMAX).

IKCKYypcusi «IKCKypcHsl B TUIIMYHBIM OMOTeo1eHo3 (B 1yOpaBy, OEpe3HsIK,
CITBHUK, Ha CYXOJO0JbHBINA U MMOMMEHHBIN JIyT, 03€pO, O0JIOTO)».

IKCKYypcusi «IDKCKYpCHsSI B arposKOCHCTEMY (HA MOJ€ WIH B TEIUIMYHOE
XO3SICTBO)Y.

Tema 10. buocdepa — riodanbHast IKOCHCTEMA

buocdepa — oOmennanerapHas 000ji04Ka 3€MIJIM, TJI€ CYIIECTBYET WIH
CyIIIeCTBOBaJIA XU3Hb. Pa3zBuTHe npeacTaBieHuilt o 6mocdepe B Tpyaax J. 3rocca.
VYuenne B. . Bepuanckoro o 6uocdepe. Obnactu 6mocdepsl u e€ coctan. XKuboe
BelecTBO Orocdepsl U ero GyHKIINH.

3aKOHOMEPHOCTH cyllecTBOBaHUsA Onocdepbl. OcobeHHOCTH Ouochepsl Kak
ri100aIbHON dKOCUCTeMBI. J[nHamudeckoe paBHoBecue B Onocdepe. KpyroBopoTsl
BEII[ECTB ¥ OMOTEOXUMHYECKHUE IUKJIIBI (YTaepoa, a30Ta). PUTMUYHOCTE SIBICHUH B
ouocdepe.



3oHansHOCTHL OHMocdepsl. [lousaTre o 6Gnome. OCHOBHBIE OMOMBI CYIIIH: TYH]IPA,
XBOMHBIE JI€Ca, CMEIIAHHBIE M IIUPOKOJUCTBEHHBIE JIeCa, CTENH, CABaHHBI,
MyCThIHU, TPOIMUYECKHE JIECa, BEICOKOTOPhA. KiluMat, pacTUTEIbHBINA U dKUBOTHBIN
MHUp OMOMOB CYIIIH.

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

JleMoHCTpanun

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

Tabmuubr 1 cxembl: «I'eocdepsl 3emum», «KpyroBopoT azora B mpupoje»,
«KpyroBopoT yriepona B mpupozae», «KpyroBopoT Kuciopojga B HpUPOIE»,
«KpyroBopoT Boabl B mpupoae», «OcHOBHbIE OMOMBI cymmn», «Kimmarnueckue
nosica 3emnm», «Tynapay, «Takra», «Cmemannsiil jgec», «LIupokonncTBEHHbIN
necy, «Crenby, «CaBanHay, «IlycTbiHg», « TponnyeckHil Jiecy.

Oo6opynoBanue: repdapuu pacTeHHUMN pa3HbIX OMOMOB, KOJUIEKITMH >KUBOTHBIX.

Tema 11. YesnoBek u oOKpy:xa0Ias cpeaa

OKOJIOTUYECKHE KPU3UCHI M WX NPUYMHBL. Bo3aelcTBue dYenoBeka Ha
ouocdepy. 3arpszHeHre BO3AYIIHOMN cpebl. OXpaHa BO3ayxa. 3arpsi3HEHUE BOJTHOM
cpeabl. OxpaHa BOIHBIX pecypcoB. Paspymienune mouBbl. OxpaHa MOYBEHHBIX
pecypcoB. 3MeHeHne Kiaumara.

AHTpOIIOTEHHOE BO3/ICMCTBUE HA PACTUTENBHBIA U KUBOTHBIM MUp. OxpaHa
PaCTUTENILHOTO W KMBOTHOTO Mupa. OCHOBHBIE MPUHILMIBI OXPaHbl MPUPOJBI.
Kpacasie kHuru. Ocob6o oxpaHsembie npupoansie Ttepputopuu (OOIIT).
borannyeckue caibl ¥ 300J10TUYECKUE TTAPKHU.

OCHOBHbBIE TPUHIUIIBI YCTOMYMBOIO PA3BUTHUSL UYEIOBEUECTBA U MPUPOIBI.
PannonanbHOE  MPUPOJONOJB30BAaHUME M COXpAHEHHE  OMOJIOTMYECKOTrO
pazHooOpasust 3emiu. OOIIHME 3aKOHOMEPHOCTH TJI00ANBHBIX HKOJOTHYECKHUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOI'O KPU3HCA U €T0 BEPOSITHBIE MOCIIEICTBHUS.

Pa3BuTre METOJIOB MOHUTOPUHTA pa3BUTHUS OMACHBIX TEXHOIE€HHBIX
npoueccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujeli u
KOHKYDEeHmOocnocooHou snepeemuxe. buonoeuueckoe pasnoodpasue u buopecypcawi.
Hayuonanvuvle ungopmayuonuvle cucmemsl, odecneuusarowjue O00CmMyn K
uHgopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U 3IKkocucmem. OcHoBbl
aKopeabuumayuyu dKocucmem U cnocooos 060pvOLL ¢ OUONOBDENHCOCHUSIMUL.
Pexoncmpykyus Mmopckux u HazeMHvIX IKOCUCTEM.

JdemMoHcTpanuu

Tabnuiibl 1 cxeMbl: «3arpsizHeHne atMoc(epbi», «3arps3HeHue ruaApochepbn,
«3arpszaenue nouBb», «[lapaukoBbIit adhexT», «Oco00 oxpaHseMbIe IPUPOTHBIC
TeppuTOpun», «MoOAENH yIpaBIsieMOTro MUPay.



O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTEHUNW M JKUBOTHBIX KpacHoii
kHuru Poccurickont @enepannu, KpacHOM KHUTY pernoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BUOJIOTU HA YPOBHE CPEJHEI'O OBIIEI'O OGPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YarONIMMHUCS TPOrpaMM CpelHero o0miero oO0pa3oBaHUsA: JIMYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPAMMBI IO OHMOJIOTHH
BBIJICJICHBI CIIEAYIOUIME COCTABIISIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
IPaXKIAaHCKON UIEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSATEIIBHOCTH
U CAMOONpEACNCHUIO, Haluuyue Mmomusayuu K OOyYEHUIO  OHOJIOTUH,
yeneHanpasienHoe pazeumue BHYTPEHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPAAMIUMN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCHb U CNOCOOHOCHb O0YYAIOIIUXCS PYKOBOACTBOBATHCS B CBOEH
JEATEIIBHOCTH 1IEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO 00pa30BaAHUS, HAIUYUE NPABOCOZHAHUS DKOJIOTUUECKON KYJIbTYPHI,
cnocooHocmu cmagums eI U CTPOUTH )KU3HEHHBIC TJIaHBbI.

JInyHOCTHBIE pE3yJbTAaThl OCBOEHUS MTPOTPAMMBI 110 OMOJIOTUH JIOCTUTAIOTCS B
CAMHCTBE Y4YEOHOW M BOCHUTATEIBHOW JESITEIBHOCTH B COOTBETCTBUU C
TPAAULUOHHBIMUA POCCUICKUMU COLMOKYJIBTYPHBIMU, HCTOPUUECKUMHU U TyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUJIaMU U HOPMaMHU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIECCaM CaMOIIO3HAHUs, CAaMOBOCIIUTAHUS U
CaMOpa3BUTHUsSA, PAa3BUTHS BHYTPEHHEH TMO3MUIMU JIMYHOCTH, MMATPUOTU3MA U
YBaXKECHUS K 3aKOHY U IMPaBOIOPSAIKY, YEJTOBEKY TPyJa U CTapIIEMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHUS K KYyJbTYPHOMY HACIEIUIO U
TpaJULIMsIM MHOTOHAIMOHAIIBHOTO Hapoaa Poccuiickoit denepanuu, nmpupone u
OKpYKarolIEn cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus»
JIOJDKHBI OTPaXkaTh TOTOBHOCTh M CITIOCOOHOCTH OOYYArOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIlMM, TO3WTUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE pean3allii OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEBHOUN ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaaaHCcKOro BOCIUTAHUS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMKM 00YYaIOIIEeTrocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO YWIEHA POCCUICKOI0 OOIIECTBA;

OCO3HAHME CBOMX KOHCTUTYITMOHHBIX MTPaB v 00S3aHHOCTEH, YBOXKCHHE 3aKOHA
Y [IPABONOPSIKA;



TOTOBHOCTB K COBMECTHOU TBOPUYECKOM IEITEILHOCTH MPHU CO3TaHUN YUSOHBIX
MPOEKTOB, PENICHUM Yy4eOHBIX M TO3HABATEJNBHBIX 3a/ad, BBIIOJIHEHUU
OMOJIOTMYECKUX SKCTIEPUMEHTOB;

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

YMEHUE YYUTHIBATH B CBOMX JCUCTBUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LICHHOCTSIMU U
COIIMAJIbHBIM MTOJIOKEHHEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHBbIX, TO3HABAaTEIbHBIX M UCCJENOBATENbCKUX 3a7a4, YBAKUTEIHLHOTO
OTHOIIICEHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OHOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTapHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOU MJEHTUYHOCTH, TAaTPUOTU3MA,
YBOXKEHHUS K CBOEMY HapoJy, YyBCTBA OTBETCTBEHHOCTH Tiepen PoauHou, ropnoctu
3a CBOM KpaH, CBOIO PoauHy, CBOM S3BIK M KYJIBTYpYy, NPOLUIOE M HACTOSIIEE
MHOT'OHALIMOHAJIBLHOrO Hapoaa Poccuuy;

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

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJIOTHMH, TOHMMAaHHUS 3HAYEHWUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO 00IIEeCTBa;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIYy:KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IEHHOCTEHW POCCUICKOT0 HAPOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAllMI0 M TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYACH HA MOPAJIbBHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MMOCTPOCHUE YCTOMUHUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOLIEHHUE K CBOUM POJMUTENSAM, CO3JJaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMu Hapos1oB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

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

IMOHMUMAaHHUE YMOLMOHAIIBHOTO BO3JECUCTBHS KUBOU MIPUPOIBI U €€ [IEHHOCTH;



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

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

MOHUMAaHUE U pean3alius 30pOBOro 1 6€30macHoro oopasa ku3Hu (310poBOe
MUTaHKUE, COOJIIO/ICHUE TUTUEHUYECKUX MPABUI U HOPM, COATaHCHPOBAHHBIN PEKUM
3aHATAA W OTObIXa, peryspHas (Qu3uueckass axKTUBHOCTH), OEpeXHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOIICHHUS K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 30pPOBBIO;

MMOHMMAHUE LEHHOCTH TNPaBUJl HHAUBUAYAIBHOTO W  KOJUIEKTUBHOTO
0€30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN M HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOT0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHUE LIEHHOCTU MacTepCTBa, TPYAOIO0HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIIBHOCTU TEXHOJOTMYECKOM M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO JIESITEIIBHOCTD;

UHTEpEC K pa3inyHbIM chepaM MpodhecCHOHATBHON NEesTeNIbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud | pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbI;

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

7) 3K0JIOTMYECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKH 11eJIecO00pa3HOE OTHOIICHHUE K MPUPOE KaK UCTOUHHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYIIIECTBOBAHUSI;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHUOOpETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB M OLIEHKM MX BO3MOJXKHBIX ITOCJIEICTBHMA IS
OKPYKaIOUIEH CPEIbl;

OCO3HaHHWE TJI00aTBHOIO XapakTepa 3KOJOTMYECKHX Mpo0ieM U myTed ux
pelieHus;

CHOCOOHOCTH UCTIOIB30BATh MIPHUOOPETaEMBbIe MPU U3YUECHUH OMOTIOTHH 3HAHUS
M YMEHUS TIpU  peHIeHHd MpoOsieM, CBA3aHHBIX C  palMOHAJIbHBIM
NPUPOAOIIONb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpPaHEHUE PABHOBECHS B HKOCHUCTEMAaX, OXpaHy BHJIOB,
AKOCHUCTEM, Orochephl);

AKTUBHOE HEMPUATHUE IEUCTBUM, IPUHOCAIINX BPEJl OKPYKAIOLIEH MPUPOTHOU
cpene, yMEHHE IMPOrHO3UPOBAaTh HEOJArOMPHUITHBIE 3KOJOTHUYECKHE MOCIEACTBUS
MpPEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;



HaJIMYue Pa3BUTOr0 FKOJOTMYECKOrO0 MBIIUICHUS, SKOJIOTUUECKON KYJIbTYPHI,
OIbITa NEeATENbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MIPAKTUKE, TOTOBHOCTH K YYACTHIO B IPAKTUUECKOMN NIEITEIBHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MHPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM M YUTATEIBCKON KYJBTYpbl KaK CpEICTBA
B3aUMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

NMOHMMAaHUE crerudUuKd OHOJIOTMM KaK HayKH, OCO3HAHHUS €€ poJk B
GbopMHUpPOBaHUU PAIMOHATIBFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyKaroleM MHpPE KaK O €IUHCTBE MPHUPOJIbI, YEJIOBEKa U
oOIIEeCTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUHU HpodsieM
COXpaHEHUS IPUPOJITHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU ISl COBPEMEHHOM ITMBUIIM3AIIUU:
oOecrieyeHus: HOBOIO YpPOBHS PAa3BUTUSA MEAMIIMHBI, CO3/aHHUE TEPCIICKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX peIIaTh PECypCHbie  MPOOJIEMBbI  Pa3BUTHS
YeJI0BEUECTBA, MMOUCKA MyTEeH BBIXOAA U3 III00aJIBHBIX SKOJOTHYECKUX MPOOJIeM U
oOecrieyeHusi Mmepexoja K  YCTOMUYMBOMY  Pa3BUTHIO,  PAlUOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYE€HUU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIIIEHUs  OOIIEeH KyJbTYpbl, €CTECTBEHHO-HAYYHOH T'paMOTHOCTH, Kak
COCTAaBHOM YacTH (PYHKIIMOHAJIIbHON TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
IPU U3y4YEeHUH OMOJIOTHH;

MMOHMMAHHUE CYUIHOCTU METOJOB IMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HAyKax, CIOCOOHOCTH WCIIOJNb30BaTh MOJy4yaeMble 3HAHUS [UJIs aHalu3a |
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOAANIMX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOYEHHMS Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIIUXCS JAHHBIX C LIEJIbIO MTOTYUYEHHUS TOCTOBEPHBIX BBIBOJIOB;

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

OCO3HAHHWE LIEHHOCTU HAYYHOU JeATEIbHOCTH, TOTOBHOCTH OCYILIECTBISThH
MPOEKTHYIO U UCCIEA0BATEIBCKYIO AESATEIbHOCTh UHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh ¥  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUI0 U
caM000pa30BaHNI0, K aKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUW MO OWOJIOTHHU B
COOTBETCTBHHU C KU3HEHHBIMH MOTPEOHOCTIMHU.



METAINIPEIJMETHBIE PE3YJIBTATbBI

MertanpenMeTHbIE Pe3yIbTaThl OCBOCHMS Y4eOHOTO mpeaMeTa «buosorus»
BKJIIOYAIOT: 3HAYWMble i1 (OPMHUPOBAHHMS MHUPOBO33PCHHS OOyYArOUTUXCS
MEXIUCIUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIEHAYYHBIC MOHITHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTHHBl MHUpa H CHeNU(PUKYy METOJ0B TIO3HAHUS,
WCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (BEIIECTBO, PHEPTHS, SBJICHHE, MPOIIECC,
CHUCTEeMa, Hay4dHbIH (paKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HcclieIoBaHNue, HAOII0IeHUE, N3MEPEHHUE, SKCIIEPUMEHT U JIPYTUE); YHUBEPCAIIbHbBIC
ydeOHble JeHCTBUSA (ITO3HABATEIbHBIC, KOMMYHHKATHUBHBIE, DPETYJISTHBHBIC),
obecnieunBaroniye GopMupoBaHrue PyHKIMOHAIBHOW TPaMOTHOCTH U COIMAIILHOM
KOMIETEHIIUH  OOYyYalolMXCs; CHOCOOHOCTh  OOYyYarolmMXCsl  UCMOJb30BaTh
OCBOCHHBIE MEXIUCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHHUSA U YHUBEPCAIbHBIC
y4eOHbBIC ICHCTBUS B MO3HABATEIFHON M COIIMAIBHOM MPAKTHKE.

B pesynbrare uzydeHus OMOJI0THH Ha YPOBHE CPEAHEr0 00IIero 00pa3oBaHuUs
y oOyuaromierocsi OyayT chOpMUPOBaHbl IMO3HABATENIbHBIE YHUBEPCAJIbHbBIC
y4ueOHbIe JCHCTBHUS, KOMMYHUKATHBHBIC YyHHUBEpCAJIbHbIC Yy4ueOHBIC JICHCTBUS,
peryJISTUBHBIC YHUBEPCAIbHBIC YUCOHBIC ICUCTBUS, COBMECTHAS JICITCIHHOCTD.

MeranpenMeTHbIe pe3yJbTaTbl OCBOCHHS IPOTPAMMbI CpPEIHEr0o OOIIero
00pa30BaHus JOJKHBI OTPAXKATh:

OBJiagenne YHHUBepPCAJIbHbIMH yueOHBIMU NMO3HABATEIbHBIMH
AEUCTBUSIMM:

1) 0a30BbIe JIOTHYeCKHe AeliCTBHUSA:

CaMOCTOATENLHO  (OopMyIMpOBaTH W aKTyaJIM3UPOBaTh  MpodJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITIOJIB30BaTh TMPU OCBOCHUM 3HAHWA TPHEMBI JIOTUYECKOTO MBITUICHHS
(amanm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHA, OO0OIICHUS ), PACKPBIBATH CMBICTT
OMOJIOTMYECKUX TOHATHUH (BBIACIATh MX XapaKTepHbIC NMPU3HAKH, YCTaHABIWBATh
CBSI3M C IPYTUMH TTOHATHSIMH );

OTpENCIATh 1ETU JeATEILHOCTH, 3aJaBas TapamMeTpbl W KPUTEPHH UX
JOCTHKEHUSI, COOTHOCUTD PE3YJIBTATHI JACSTEIHHOCTU C TTOCTABICHHBIMHU LIEIISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHIE TOHATHUS JUI 0OBSICHEHUS (PAKTOB M SIBJICHHUM
KUBOU MIPUPOIBI;

CTPOUTH JIOTHYECKHE pPaCCYXIACHUS (MHIYKTUBHBIC, IEAYKTUBHBIC, IIO
aHAJIOTUH), BBIABJIATh 3aKOHOMEPHOCTH W TIPOTHBOPEYMS B PacCMAaTPHUBACMBIX
SBJICHUSIX, (DOPMYJITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTH CXEMHO-MO/IEIIbHBIE CPEACTBA JIsI TPEACTABICHHS CYIIIECTBEHHBIX
CBA3¢Hi W OTHOIIEHWH B M3y4aeMbIX OHOJIOTMYECKHMX OOBEKTaX, a TaKkKe
MPOTUBOPEYMIT PA3HOTO POJA, BBISIBICHHBIX B PA3IUYHBIX HWH()OPMAIIMOHHBIX
MCTOYHUKAX;



pa3palaThiBaTh IUIaH pEIICHUsS MPOOJIEMbl ¢ YYETOM aHaIN3a HMMEIOIIUXCS
MaTepHaIbHBIX U HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTD, OLICHUBATh COOTBETCTBHE PE3YIbTATOB
LIEJISIM, OLICHUBATh PUCKH TOCIIEACTBUN AEATENBHOCTH;

KOOPAMHHUPOBATH U BBINOIHATH paOOTY B YCIOBUSAX PEAILHOTO, BUPTYaJIbHOIO
¥ KOMOWHHUPOBAHHOTO B3aWMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 0a30BBIE HCCJIEA0BATEIbCKHE AeliCTBHSA:

BJIa/I€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENBCKON U MPOEKTHON JIEATENbHOCTH,
HaBbIKAMHU  paspelieHuss MpoOJeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY IMOMCKY METO0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pPa3JIMYHbIE BUIBl JACSATEIBHOCTH 10 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpEeTaluU, MPeoOpa3OBaHHUI0O M TMPUMEHEHUI0 B YYE€OHBIX
CUTYalMsIX, B TOM YHCIIE IPU CO3/IaHUH YYEOHBIX U COLMAIBHBIX IPOEKTOB;

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

CTaBUTb M (HOPMYJIHpPOBaTh COOCTBEHHBIE 33Jaud B 00pa30BaTEIbHOU
JEATEIbHOCTH U KU3HEHHBIX CUTYaLHsX;

BBISIBJISAITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBATh 3ajady,
BBIJIBUTaTh TUINOTE3Y €€ PEelICHUs, HAXOAUTh apryMEHTHI ISl J0Ka3aTeIbCTBAa CBOMX
YTBEPKJICHHM, 3a/1aBaTh IIAPaMETPhl U KPUTEPUU PEILCHHUS;

aHAIM3UPOBaTh IIOJyYEHHBIE B XOJE PELICHHsS 3aJa4d  pPe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallMsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILIECTBIISATh LEJICHAINIPABICHHbIN TOUCK MEepeHoca CPEeACTB U CIOCOOOB
JEHCTBUS B MPO(PECCUOHANBHYIO CPELLY;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATEIbHYIO M MPAKTHYECKYHO O0JacTH
KU3HEIEITEeIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTei;

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

3) pabora ¢ unpopmaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHUKAX MH(pOpMAIMK (TEKCTE y4eOHOro
nocoOusi, HAy4YHO-IIOMYJISIPHOM JUTepaTrype, OHOJOTMYECKUX CIIOBapsiAX U
CIpPaBOYHHUKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VIHTepHeTe), aHAIU3UPOBATH
UHGOPMAIIMIO Pa3IMYHBIX BUJOB U (POPM IpECTaBICHUS, KPUTUUECKU OLEHUBATh
€€ JTOCTOBEPHOCTh U HEIIPOTUBOPEYUBOCTb;



(dbopMynupoBaTh 3aMpoChl U MPUMEHATH Pa3IUYHbIE METOMAbI MPHU TMOUCKE U
otOope Omosornueckoi MHGOPMAITUH, HEOOXOAUMOW ISl BBIMTOJHEHUS y4eOHBIX
3a/1ay;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTH, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCITOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYI0  (GOpMy  TpEACTABICHUS
ounosiornyeckor nHGopMaIuK (CXeMbl, rpadUKy, TUarpaMMbl, TAOTHUIbI, PUCYHKH U
Jpyroe);

UCIIOJIb30BaTh HAyYHBIA fA3BIK B KayecTBE CpeAcTBa Npu paboTe C
OMOJOrMYeckod HHPOpMalUME: TNPUMEHATh XHUMHUYECKHE, (U3UYECKUE U
MaTE€MaTUYeCKHe 3HAaKU W CUMBOJBI, (HOpMYyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIONB30BaTh U NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPE/ICTBA
HaIJITHOCTH;

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

OgByaieHue YHMBEPCAJIbHBIME KOMMYHUMKATHBHBIMH J1eHCTBUSMMU:

1) o0menmne:

OCYILECTBISATh KOMMYHUKAIIMU BO BCeX c(pepax KU3HU, aKTUBHO Y4aCTBOBATH
B JMAJIOTe€ WM JUCKYCCHUU MO CYIIECTBY OOCyXaaemMol TeMbl (YMEHHE 3a/7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHUTENIbHO BBINOJIHEHUS MpejiaraeMon
3aJ1a4y, YUUTBIBATh MHTEPECHl U COIJIACOBAHHOCTh MO3ULHNA APYIMX yYaCTHHUKOB
JIAaJIoTa WK JUCKYCCUU);

pacro3HaBaTh HeBepOaJibHble CpeJCTBa OOIIEHMs, IMOHUMAaTh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HMKHOBEHHUS KOH(JIMKTHBIX CHUTyaluH,
YMETh CMSTYaTh KOH(QJIMKTHI U BECTH ITEPETOBOPHI;

BJIA/IETh PA3IMYHBIMU CHOCOOaMM OOILEHUS U B3aUMOJIECHCTBUS, MOHUMATH
HaMEpPEHUs JPYTUX JIOJIEH, MPOSIBIATh YBAKUTEIBHOE OTHOLICHHE K COOECETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHHUSI C HCIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMecTHas J1esITeJIbHOCTh:

NOHMMATh M HCIIOJb30BATh MPEUMYILIECTBA KOMAHAHOW W WHAUBUIYAJIBHON
paboThI MpU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYNIOBBIX (DOPM B3aMMOJEHCTBUSA MPHU PEILIEHUH Y4eOHOH 3a1auH;

BbIOMpaTh TEMATUKY W METOJbI COBMECTHBIX ACHCTBHM C y4€TOM OOUIMX
WHTEPECOB M BO3MOYKHOCTEN KAKJIOTO WIEHA KOJUIEKTUBA;

OPUHUMATh LEJIM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPJIMHUPOBATh ACUCTBUS MO €€ JOCTUKEHHUIO: COCTaBISATh IUJIaH JCHCTBUH,



pacnpenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAThb pEe3YJIbTaThl
COBMECTHOM padoThI;

OLIEHMBATh KAYECTBO CBOETO BKJIAJa U KaXI0T0 YJACTHUKA KOMaH/Ibl B 00N
pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

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

OCYLIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaIIMSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJiaieHNe YHHBEPCAJTbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) camoopranu3amusi:

UCITIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBIICEHHUA NpPOOJIEM U HUX
pelIeHUs B )KU3HEHHBIX U YUEOHBIX CUTYaIUSIX;

BBHIOMpAaTh HAa OCHOBE OHOJIOTMUECKMX 3HAHUN II€JIEBbIE M CMBICIOBBIE
YCTAHOBKM B CBOMX JAEHCTBHSX M MOCTYIKAaX MO OTHOWIEHUIO K KUBOW MPHUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBBI0 OKPYKAIOIIUX;

CaMOCTOATENIbHO OCYIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIIATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3a/laud B 00pa30BaTeIbHON
JEATEIIbBHOCTH M )KU3HEHHBIX CUTYalUsX;

CaMOCTOATEILHO COCTABJISITH IIJIaH PEIICHHUS TPOOJIEMBI C YUETOM UMEIOITUXCS
pPECypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUMH;

JlaBaTh OILICHKY HOBBIM CHUTYaIIHsIM;

pacHIMPATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;

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

OIICHUBATh MPUOOPETEHHBIN OIBIT;

COCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAHMINHA B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTEIbHBIN H
KYJIbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYallUsiIM, BHOCUTh KOPPEKTHUBBLI B JICSITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH KAk  OCO3HAHMS
COBEpIIAEMbIX JICMCTBUI M MBICIUTENbHBIX MPOLECCOB, HX pE3yJbTaTOB U
OCHOBAaHMM, MCIOJB30BaTh MPUEMBI pe@IIeKCUU ISl OLEHKU CHUTyalllH, BHIOOpA
BEPHOT'O PEILICHUS;

YMETh OILICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO MX
CHUKEHHIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTUX NPU aHaJIU3€ pe3yJIbTaToB
JEATEIIbHOCTH;



3) npuHATHE Ce0HA M APYTUX:

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

OPUHUMATh MOTHBBI W apryMEHThl APYIHMX IpPU AaHAINU3E€ pe3yJIbTaTOB
NESTENIbHOCTH;

IpU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLIMOKY;

pa3BUBATh CIOCOOHOCTH TOHUMATh MUP C TIO3HUIMH JPYTOTro YeJIOBeKa.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHbIe pE3yNbTaThl OCBOCHHS COJEPKAHHMS Y4eOHOro mpeaMmera
«buonorus» Ha yrayOJAEHHOM ypOBHE OpPUEHTHUPOBAaHBI Ha obOecreueHue
npopunpHOro  oOyueHus:  oOydaronuxcss  Ouojmornv. OHHM  BKJIIOYAIOT:
crienuduyeckue AJjisi OMOJIOTMU HayYHbIE 3HAHUS, YMEHUS U CITIOCOOBI IEUCTBUIN MO
OCBOCHMIO, UHTEPIPETAIIMN U TIPEOOPa30BAHUIO 3HAHUM, BUJIBI JEATEILHOCTH IO
MOJIYYCHUIO HOBBIX 3HAHUW U MX MPUMEHEHHUIO B PA3JIMYHBIX YUY€OHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyanusax. [IpenMeTHbie pe3ynbTaThl MPEACTABICHBI 1O
roJiaM U3y4YeHUs.

[IpeameTHbIe pe3ynbTaThl OCBOCHMS ydueOHOro mpeamera «buonorus» B 10
Kjlacce NOJDKHBI OTPAXKATh:

chOPMHUPOBAHHOCTh 3HAHUW O MECT€ W POJM OHOJIOTMHM B CHCTEME
€CTEeCTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOM KapTUHBI MUpa, B
NMO3HAHWM  3aKOHOB TIPUPOAbl M  pEUIEHUHu MNpoOJeM  PALMOHAIBHOIO
MPUPOOTIOIH30BaHUS, O BKJIAJIE POCCUMCKUX U 3apyOEKHBIX YUEHBIX B pPa3BUTHE
OMOJIOTHH;

BJIAJCHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIAraloIre ONOJIOTUYECKUE TEPMUHBI W TOHATHS (KU3HB, KIIETKa,
OpraHu3M, MeTaboJau3M, TOMEOCTa3, CaMOPEryJsIus, CaMOBOCIPOU3BEIEHUE,
HACJIEICTBEHHOCTh, M3MEHYMBOCTh, POCT U Pa3BUTHE), OMOJOTHYECKHUE TEOPUHU
(xnetounast Teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, XxpoMmocoMHas Teopus
HacnenctBeHHocTH T. Moprana), yuyenuss (H. W. BaBumoBa — o meHTpax
MHOT000pa3us U MPOUCXOXKACHUS KyJIbTYPHBIX PACTEHHIT), 3aKOHBI (€AMHOOOpa3us
MIOTOMKOB TE€PBOr0 MOKOJEHHUS, PACHICIUICHUsI, YUCTOTHl TaMeT, HE3aBUCHUMOTO
HacienoBanuss [. MeHgensa, TrOMOJOrMYECKUX PSOOB B HACIEICTBEHHOU
n3menunBoctu H. . BaBuiioBa), npuHIMIBI (KOMIIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMH METOJIaMH HAy4YHOTO TO3HAHMS, HCIOJIb3yEeMbIX B
OMOJIOTMYECKUX HCCIEAOBAHUSX KUBBIX OOBEKTOB (OMHCaHUE, HW3MEpPEHHUE,
HaOJIOICHNE, SKCTICPUMEHT);

YMEHHE BBIICIATH CYIIECTBEHHbBIE TPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKApUOT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTraHU3MOB, B TOM YHCIIE
OakTepuii, rpudOB, pacTEHUH, >)KUBOTHBIX M YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpraHOB pACTEHUM, >KUBOTHBIX, YEJIOBEKa, IPOILIECCOB >KU3HEAESITEIbHOCTH,



IPOTEKAIOIIUX B OpraHU3Max PAacTEHUH, )KUBOTHBIX M YEJIOBEKa, OMOIOTHUECKHUX
MPOIIECCOB: OOMEHA BEHIECTB (METa0O0IU3M), MPEBPAILCHUsI YHEPTHH, OpOKECHUS,
aBTOTPO(PHOTO U reTepOoTPOPHOro TUIIOB MUTAHUS, GOTOCHHTE3a U XEMOCUHTE3A,
MHUTO3a, M€W03a, raMeTOreHe3a, IMOPUOTeHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHS,
Pa3MHOXKEHHUS,  WHIAUBUIYAIIbHOTO  pa3BUTHs ~ OpraHu3Ma  (OHTOTEHE3a),
B3aMMOJIEUCTBHS T€HOB, FE€TEPO3UCA, UCKYCCTBEHHOIO 0TOOPA;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3M MEXAY OpPraHOMJAMHU KIETKH M UX
GyHKUUSIMH, CTPOCHHEM KJIETOK pa3HBIX TKaHEWM M UX (QYHKUUSIMH, MEXKITY
opraHamMu M CHCTEMaMu OpraHOB Yy pacTeHUH, >KMBOTHBIX MU 4YEJIOBEKa U MX
GyHKUUSIMH, MEXKIYy CHUCTEMaMHM OpPraHOB M WX (PYHKIUSMHU, MEXIY STaraMmu
oOMEHa BEIIECTB, ATaaMy KJIETOYHOIO IIUKJIA U KU3HEHHBIX UKJIOB OPTaHU3MOB,
TanaMu 3MOpPUOHAIBHOIO PAa3BUTHs, T€HOTHUIOM U (EHOTHIIOM, (DEHOTUIIOM H
dbakTopamu cpesibl OOUTaHUS;

YMEHHE BBISABIATH OTJIMYHUTENbHBIE NPU3HAKU JKUBBIX CHUCTEM, B TOM UHUCIE
pacTeHUi, )KUBOTHBIX M YEJIOBEKa;

YMEHUE MCIOJIb30BaTh COOTBETCTBYIOLIME aPryMEHThI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIs J0Ka3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMaTUYECKUX TPy,

YMEHHE peniaTb OMOJIOTUYECKUE 3a]Ja4t, BBISBIISATH NPUUUHHO-CIIEICTBEHHBIE
CBSI3M MEXJ1Y UCCIEAYEMbIMU OMOJOTMYECKUMHU MPOLIECCAMU U SIBIICHUSMH, J€1aTh
BBIBOJIbI U TTPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHUE BBIMOJHATh JTA0OPATOPHBIE M TPAKTUYECKUE PadOThI, COOIIOIATH
npaBuia npu pabote ¢ ydeOHbIM U Ja00paTOPHBIM 000PY0BAaHUEM;

YMEHHME BBIIBUraTh TUIOTE3bl, MPOBEPATh MX SKCIEPUMEHTAIBHBIMU
cpenctBamMu, (GOpMyIHpys Lelb MCCIEIOBAaHUS, aHaJU3UPOBATH IOIYUYEHHBIE
pe3yNbTaThl U I€NIaTh BBIBOJIBL;

yMEHUE Y4YacTBOBaTh B Yy4e€OHO-UCCIIEIOBATEILCKONW paboTe Mo OHOJIOTHH,
HKOJIOTUM U METUIIMHE, NMPOBOJMMON Ha 0a3e LIKOJbHBIX HAYYHBIX OOILECTB, U
nyOJMYHO  TPEACTaBIIATH  NOJYYEHHbIE  pe3yJbTaTbl Ha  YYEHHYECKHX
KOH(DepeHusX;

YMEHUE OLIEHUBATh 3TUYECKHE aCIEKTbl COBPEMEHHBIX MCCIIEIOBAaHUN B
o0acTv GMOJIOTUHU U MEAUIMHBI (KJIOHUPOBAHUE, UCKYCCTBEHHOE OILIOA0TBOPEHUE,
HaIpaBJIEHHOE N3MEHEHNE T€HOMA U CO3/JaHie TPAHCTEHHBIX OPTaHNU3MOB);

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiedl mpodeccuoHalIbHON
JEATEeIIbBHOCTH B 00JIaCTH OMOJIOTHH, MEIUIMHBI, OMOTEXHOJOTHH, BETEPUHAPHUU,
CEJIbCKOI0 XO3SHCTBa, MUILIEBOM MPOMBIIIJICHHOCTH, YIAYOIsITh MO3HABATEIbHBIN
WHTEPEC, HANPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH npodeccuu u
OpoAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3alUsIX CpPETHETO
PO eCcCUOHANIBHOTO U BBICIIETO 00pa30BaHUs.



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

c(OPMHPOBAHHOCTh, 3HAHUA O MECT€ W POJM OWOJIOTHHM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTHHBl MHpA, B TO3HAHMM 3aKOHOB MPUPOABI M PEIICHHH SKOJOTHYECKHX
mpoOjeM dYeloBedecTBa, a TakKe B PEIICHUH BOIPOCOB PAITMOHAIBHOTO
MIPUPOOIIOIH30BaHUS, U B (DOPMUPOBAHUH IICHHOCTHOTO OTHOIICHUS K MPHUPOJIE,
OOIIIECTBY, YEIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OUOJIOTUY;

YMEHUE BIJIAJIETh CUCTEMOM OMOJIOTMYECKHX 3HAHUW, KOTOpas BKIIOYAET
OMpENeNICHUs] M TIOHMMAHHUE CYIIHOCTH OCHOBOIOJAralolux OUOJIOTHYECKUX
TEPMUHOB M MOHATHM (BHJI, 3KOCUCTeMa, Ouocdepa), OHOIOrMUYECKUE TEOpUHU
(aBomronionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs DBOJIOIMH), YUCHHUS
(A. H. CesepiioBa — 0 nyTsX U HampaBieHusx sBoitonuu, B.. BepHaackoro — o
ounocdepe), 3akoHbl (reHetudeckoro paBHoBecust [[x. Xapau u B. BaiinOepra,
3apogsiieBoro cxojacrea K. M. boapa), mpaBuna (mMunumyma FO. JluOuxa,
HKOJIOTMUECKON THUpaMuibl IHEpPTruM), rumnotres3bl (rumoreza «vupa PHK» V.
['un6epra);

YMEHHE  BJIQJAE€Th  OCHOBHBIMH  METOJaMH  HAy4YHOrO0  MO3HAHMS,
WCIIOJIb3YEMbIMHU B OMOJIOTHYECKUX UCCIIEIOBAHUSAX KUBBIX 00OBEKTOB U SKOCUCTEM
(onucaHue, u3MepeHue, HaOJIOJEHHE, IKCIIEPUMEHT), CIOCOOAMH BBISIBICHUS U
OLICHKH aHTPOIIOTE€HHBIX U3MEHEHUH B IPUPO/IE;

YMEHUE BBIJEIATh CYIIECTBEHHBIE TPHU3HAKH: BHJIOB, OHOTEOIEHO30B,
PKOCHCTEM M Ouocdepbl, CTaOWUIM3UPYIOIIETO, JIBHXKYIIETO M Pa3phIBAIOIIETO
€CTECTBEHHOTO 0TOOpA, AJIONMATPUYECKOTO U CUMITATPUYECKOTO BUAO0Opa30BaHUS,
BIMSHUSL ~ JBMXKYIIMX  CHJ  DBOJIIOIMM  HAa  TEHO(POHA  MOMYJISIUH,
MPUCTIOCOOJICHHOCTH OPTraHU3MOB K cpejie 0OMTaHMs, YepeOBaHUs HAINpaBICHUN
ABOJIIOLIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHHUE YCTaHABJIMBAaTh B3aUMOCBS3UM MEXIY MPOIECCAMU HBOJIOINH,
JBIDKYIIMMHA CUJIAMH aHTPOTOreHe3a, KOMIIOHCHTAMHU Pa3IMYHBbIX SKOCUCTEM U
MIPUCIIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHUE  BBISIBISATH  OTJIMYMUTENbHBIE  MPU3HAKKM  JKUBBIX  CHUCTEM,
MIPUCITIOCOOJICHHOCTh BHJIOB K Cpelie OOMTaHWs, aOMOTHYECKHUX M OHMOTHYCCKHUX
KOMIIOHEHTOB ~ DKOCHUCTEM, B3aWMOCBSI3€M  OpPraHM3MOB B  COOOIIECTBAX,
AHTPONOTEHHBIX U3BMEHEHUM B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIONINE aAPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JUISl I0KQ3aTelIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBS3U OPTaHU3MOB U CPeJlbl OOUTAHUS, €AMHCTBA



YEeJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAaHEHHS MHOTooOpa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIECTBOBAHMS MPUPOJIBI M UETIOBECYECCTRA,;

YMEHHUE pemaTh OMOJIOTUIECKUE 3a0a91, BBISIBISITH IPHUNHHO-CIICICTBCHHBIC
CBSI3M MEXIY MCCIIeTyeMbIMU OMOJIOTHYECKUMH TIPOIECCAaMH | SBICHUSMU, JIeTIaTh
BBIBOJIBI U TTPOTHO3BI HA OCHOBAHHH ITOJIYYCHHBIX PEe3yJIbTaTOB;

YMEHUE BBIMOJHATh JIA0OPATOPHBIE W MpaKTHUYeCKHe paboThl, cOOII0IATh
npaBuia mpu paboTe ¢ ydeOHBIM 1 1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIJBUTaTh THIIOTE3bl, MPOBEPATh WX OSKCICPUMEHTAIHHBIMU
cpenacTBamMH, (GOpMYyIUpPYs 1eJdb HCCICIOBAHUS, AaHAJU3UPOBATH IOJYYCHHBIC
PE3YNIBbTaThI U JCNaTh BBIBOJIBL;

YMEHHUE Y4YacTBOBaTh B Yy4E€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOJIOrHw,
OKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, M
nyOJUYHO  TPEACTaBIATH  MOJYYEHHBbIE  pE3yJbTaThl Ha  YYEHUYECKHUX
KOH(DepeHIusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHUHN JKU3HH, YEITOBEKA
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUAX M CIOCO0axX Mpea0TBpAICHUSI
r100albHBIX U3MEHEHUM B Ouocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiell mpodeccuoHaIbHON
JESATETLHOCTH B 00JIACTU OMOJIOTUH, SKOJIOTUH, TPUPOIOTIOIH30BaHUS, MEIUIIUHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETCPUHAPHH, CEILCKOTO XO3SHCTBA, MHUIIICBOM
MIPOMBITIUICHHOCTH, YTIYyOJIATh TI03HABATENbHBI WHTEpPEC, HaINpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud U MPOAOHKCHHE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEIHETO MPO(PECCHOHATLHOTO U
BBICIIIETO0 00Opa30BaHUSI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
HaunmeHoBaHMe pa3/e/ioB U TeM (uudpossbre)
Ne n/m Kontpoabnsie IlpakTuueckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
1 buoiiorus kak Hayka
2 JKuBble cucTEMBI U UX U3yUYEHUE 2
3 buonorus knetku 0.5
4 XHUMHYECKask OpraHu3anus KIETKN 10 1
5 Ctpoenue u GyHKIMH KIETKH 8 2
6 OOMeH BellecTB U NpeBpallleHue S3HEPTUU B 9 |
KJIETKE
7 Hacnencrennas undopmarnus u 9 0.5
peanu3anus e€ B KIETKE
JKu3HeHHBIN MK KIETKH 6 1
Crpoenue u GyHKIUU OPraHU3MOB 17 1.5
10 Pa3sMHOXeHUE U pa3BUTHE OPraHU3MOB 8 1.5
1 I'enetnka — Hayka 0 HACIEACTBEHHOCTH U ) 0.5
M3MEHYUBOCTH OpPraHU3MOB
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 1
14 I'enernka uenoseka 3 0.5
15 Cenexuus OpraHu3MoB 4 1
16 buotexHonorus u cuHTeTHYECKast OMOJIOTHS 4
17 PezepBHOE Bpemst 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13



11 KIIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudgposbie)
Ne i/m Konrpoabnbsie IIpakruuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
| 3apoKaeHUE U Pa3BUTUE 3BOJIIOLMOHHBIX 4
MPEJICTaBICHUIA B OMOJIOTUI
Mukpo3BOIIOLHUS U €€ PE3YNIbTAThI 14 2
3 Maxpo3BOIIOLMS U €€ PE3YyIbTAThI 6
[IpoucxoxxaeHue u pa3BUTUE )KU3HU Ha
4 p A p 15 1.5
3emie
5 [IpoucxoxaeHue yeaoBeKka — aHTPOIOreHe3 10 1
DKOJIoTUsl — HayKa O B3aMMOOTHOILIEHUSAX
6 OpPraHU3MOB M HAJJOPIaHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karollei cpeaoi
Opranusmesl 1 cpesja 0OuTaHUs 1.5
OKoJ0rus BUJOB U MOIYJISILUN 0.5
DKoJorust cood1ecTB. DKOJIOTHYECKHE
9 12 0.5
CUCTEMBI
10 Buocdepa — rinobanbHast skocucTema 6
11 YenoBek u OKpykaromias cpeaa 6
12 PesepBHOe Bpems 8
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

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

KoauuecTBO 4acoB

Bcero

KonTpoabubie
padoThI

Jara

IIpakTuyeckue
U3ydeHus

padoThI

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchl

JKuBrle cUCTEMBI U UX CBOMCTBA

YPOBHeBaﬂ OpraHu3anusAa ) XKUBbIX CUCTCEM

Wcropust OTKPBITUS U U3YUEHUSI KIIETKH.
Knerounas teopus

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

0.5

XUMHYECKUH COCTaB KJIIETKU

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

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

0.5

CaoiicTBa, Ki1accudukanys 1 GyHKIuu
0enKoB




10

11

Oprannyeckue BenecTBa KICTKH —
YTJIEBOIbI

Oprannyeckue BenecTBa KICTKH —
JIATIUIBI

12

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

0.5

13

14

15

Crpoenne u pynkuuu ATO. [pyrue
Hykieosuarpudpocharsr (HTD)
CexBenuponanue JIHK. Metoapl
T€HOMUKH, TPAHCKPUIITOMHUKH,
MPOTEOMUKH

Metoabl CTpyKTypHOU GHOJIOTUU

16

17

Tunel knetok. [IpokapuoTnyeckas kiieTka
CtpoeHne 2yKapuOoTHUUYECKOM KIIETKH.
[TpakTtuyeckas pabdora «M3ydenue
CBOWCTB KJIETOUHOW MEMOpPaHbI»

0.5

18

[ToBepxXHOCTHBIN amnmapar KJIETKH

19

20

21

OnHoMeMOpaHHbIE OPraHOUIbI KIETKH.
[TpaxkTuueckas pabota «3yuenue
JABVKCHUSA OUTOINIA3MBbI B PACTUTCIIBHBIX
KJIETKaX»

[TosryaBTOHOMHBIE OPTraHOUABI KJIETKH:
MHUTOXOH/IPHH, TIacTUIbL. JITabopaTopHas
pabota «lVccnenoBanue miazMonnsa u
JIeTIa3MOJIN3a B PACTUTEIIBHBIX KIIETKAX)

HememOpanHbIe OpraHOU/IbI KIETKH

0.5

0.5




22

23

CrpoeHue U GyHKIUH sipa
CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK
aykapuort. JlabopaTopHas pabora
«M3y4eHune cTpoeHwHsI KIIETOK Pa3InIHbIX
OpPTraHUu3MOB»

0.5

24

25

26

ACCUMUIISITIVS ¥ TUCCUMILISALINS — JIBE
CTOpOHBI MeTaboau3Ma. THIbl oOMeHa
BemecTB. JlabopaTopHas pabora
«M3yveHune KaTamuTHYECKOW aKTHBHOCTH
(dbepMeHTOB (Ha IpUMepe aMUIIa3bl WK
KaTaJasbl)»

DepMEHTaTUBHBIN XapaKTep peaKkui
KJIETO4YHOro MeTabonu3Mma. JlabopatopHas
pabota «3ydyenue pepMeHTaTUBHOTO
pacIICIUIEHHs IIEPOKCHIa BOAOPOAA B
PACTUTENBHBIX U KUBOTHBIX KIIETKAX»

benku-akTuBaTOphl U OEIKU-UHTUOUTOPHI

0.5

27
28

ABTOTpOGHBIN TUIT OOMEHa BEIECTB

dorocunTes

29

30

31

XemocuHtes. Jlaboparopnas pabota
«CpaBHeHue nporieccoB (OTOCUHTE3A U
XEMOCHHTE3a)

AHa’poOHBIEe OpraHu3MbL. Bus
opoxenus. JlabopatopHas pabora
«CpaBHEHHE TTPOTIECCOB OPOKECHUS 1
JBIXaHUS

AdpoOHBIE OpraHU3MBL. JTaIlbI
HHEPreTHYECKOro oOMeHa

0.5




DHeprus MeMOpPaHHOTO rpaiueHTa

32 npoTtoHoB. Cunte3 AT®: pabora
npoToHHON AT®-cuHTAa3bI
33 Peakuuu MaTpuyHOTrO CUHTE3a
34 TpaHCKkpunus — MaTPpUYHBIA CHHTE3
PHK
35 Tpancnsuus u e€ sTarbl
36 Konnposanne amuHokucior. Poib
pubocoM B OMOCHHTE3E OenKa
37 Opranu3zanys reHoMa y Ipokapuor u
9YKapuoT
18 MonekynsipHble MEXaHU3Mbl SIKCIIPECCHH
T€HOB Y 9YKapHOT
Bupycsl — BHekJIeTOUHBIE (OPMBI KU3HU
39 U obnuratHsle napasutsl. [IpakTnyeckas 0.5
pabota «Co3aHue MoJIesIu BUpyca»
40 BupycHsble 3a001€eBaHus Yel0BEKa,
JKUBOTHBIX, PACTEHUI
A1 HanorexHonoruu B 610n0ruu 1
MEANIIVHE
42 JKu3HeHHBIN MK KIETKH
43 Marpuunsiii cuares JIHK
Xpomocomsl. JlabopaTtopHas paboTa
44 «M3yueHne XpoMoCOM Ha TOTOBBIX 0.5
MUKpOIIpenaparax»
45 JleneHue KJISTKM — MHTO3
46 Tuns! kneTok. Kapnokunes u HUTOKHUHES. 0.5

JlaboparopHas pabota «HabmoaeHue




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

47 Perynsuust >)KkU3BHEHHOTO IUKJIA KJIETOK

48 OpranusMm Kaxk eMHOE LIEJI0e

49 Txanu pacrenuii. JlJabopaTopHas pabora 0.5
«3yueHne TKaHel pacTEHUI» ’
TxaHM KUBOTHBIX U YEJIOBEKA.

50 JlaGopaTtopHast pabora «3yueHue TkaHeu 0.5
YKUBOTHBIX)
Opranbl. CucTeMbl OPraHoB.

51 JlaGopaTtopnast pabora «3yuenue 0.5
OpraHoOB LBETKOBOI'O PaCTEHUS»

52 Ornopa Tena opraHu3MoB

53 JIBuKeHne opraHu3MoB

54 IIuranue opraHu3smMoB

55 [MuTanne MO3BOHOYHBIX KHUBOTHBIX.
[TumeBapuTenbHas cucTemMa yelloBeka

56 JIpixaHne opraHu3MoB

57 JlpIxaHue MO3BOHOYHBIX )KUBOTHBIX U
YeJloBeKa

58 TpaHcropT BeliecTB y OpraHu3MoB

59 KpoBeHocHas cuctema mo3BOHOYHBIX
KUBOTHBIX U YeJIOBEKa

60 Boienenue y opranu3smMos

61 3amura y OpraHu3MOB

62 HNMMmyHHas cucrema denoBeka




Pa3znpaxxuMocTh 1 perynsauus y

63
OpraHU3MOB

64 ['ymopanbHast perymisiiuusi 1 SHAOKpUHHAS
CUCTEMa KUBOTHBIX U YEJIOBEKa

65 @opMbl pa3MHOKEHHUSI OPraHU3MOB

66 [TomoBoe pazMHOKEHUE

67 Meiio3
["amerorenes. O6pa3oBaHue U pa3BUTHE

68 MOJIOBBIX KJIEeTOK. JIabopaTopHas paborta
«V3ydyeHnune cTpoeHHs MOJIOBBIX KJIETOK Ha 05
TOTOBBIX MHUKPOIpEnapaTax»»

69 NuauBuayaibHOE pa3BUTHE OPraHU3MOB
— OHTOTEHE3

70 3akyajKa OpraHOB U TKaHEH U3
3apOJIBILIEBHIX JTUCTKOB
Poct u pazBuTHE JKUBOTHBIX.

71 JlaGopaTtopHnast pabota «BrisiBiieHHE 0.5
MPU3HAKOB CXOJCTBA 3apO/bIIIen '
MIO3BOHOYHBIX JKUBOTHBIX)

PasMHOXeHUE U pa3BUTHE PACTEHUM.

7 JlaGopaTtopHnast pabora «CtpoeHue 5
OpPTaHOB Pa3MHOKEHUS BBICIIIUX 0.
pacTeHuin»

7 HcTopus cTaHOBIEHUS U Pa3BUTHS
TeHETHKU KaK HAyK1
OCHOBHBIE TIOHSITHSI U CUMBOJIBI

74 0.5

reretuku. Jlabopatopnas padora




«/Ipo3oduna kak 00BEKT FTeHETHIECKUX
UCCIIEIOBAHUI

3aKOHOMCpHOCTI/I HacjaeJ0BaHUs

npu3HaKoB. MoHorubpuaHOE
ckpemuBanue. [Ipaktuueckas pabota

75 " 1 0.5
N3yuenue pe3yabTaToB
MOHOTHOPHUIHOTO CKPEIUBAHUS Y
po3ohuis"

76 [{uTonoruyeckre OCHOBBI |
MOHOTUOPUAHOTO CKpPEIUBAaHUS

77 AHanu3upymrouiee CKpeluuBaHue. |
Henosnnoe nomMmuHnpoBanue
JluruOpuHoe cKpeniuBaHue.

73 [IpakTuueckas padora «M3yuenue | 0.5
PEe3yIbTaTOB TUTHOPHIHOTO '
CKpEIINBAHUS Y IPO30(PUIIBD)

79 [{uTonorunyeckre OCHOBBI AUTHOPHIHOTO |
CKpEIIMBaHUS

80 CuenneHHoe Hacle0BaHUE IPU3HAKOB 1

81 XpOMOCOMHasi TEOPHS HACTIECTBEHHOCTH 1

82 I'eneruka nona 1

83 ['eHOTHIT KaK LETOCTHASI CUCTEMA 1

84 I'eneTnueckuii KOHTPOJIb Pa3BUTHUSA 1
pacTeHHi, )KUBOTHBIX U YEJIOBEKA

25 W3meHunBOCTh MpHU3HAKOB. Bribl 1
U3MEHYUBOCTH

86 MonuduxaonHas u3MEHYHBOCTh 1




87

Bapuanyionnslii psig u BapualiioHHas
KkpuBasi. JlabopaTopHas paborta
«HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(DUKAITMOHHOW U3MEHUYUBOCTH.
ITocTpoeHnne BapuallMOHHOTO psifia U
BapHUAIMOHHON KPUBOM»

0.5

88

89

90

I"'eHoTunmyeckas N3MEHUYUBOCTb.
Komb6unarusHast U3MEHYHBOCTD

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

3aKOHOMepHOCTI/I MYTAalUOHHOI'O
mpounecca. ONUIeHeTHKA U SIIMIeHOMHUKA

0.5

91

I'enernka yenoseka. [IpakTrnueckas
paborta «CocraBiieHre U aHAIN3
POIOCIOBHOM»

0.5

92

93

MeTopl MEIUITMHCKON T€HETHKHU
3HaueHNE MEIUIIMHCKON T€HETHKHN B
MPEAOTBPALIEHUH U JICUCHUU
TeHETUYECKHX 3a00JIeBaHMIl YeI0BEKA

94

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

0.5

95

MeTomapl CeIeKIIMOHHON pabOTHI.
JlabopaTtopHnast pabora «3yuenue
METOJIOB CEJIEKIINN PACTCHUI

0.5




JlocTrKeHMs CEeIEKIIMU PaCTEHUN 1

96 *KUBOTHBIX. [IpakTnueckas pabora 1
«IIpuBuBKa pacTeHUI»

97 CoxpaHeHue, U3y4eHHe U UCIOJIb30BaHUE |
TEHETUYECKUX PECYpPCOB
buoTexHonorus kak Hayka U OTpacib

98 npousBocTBa. [IpakTuyeckas padora 1 0.5
«M3yueHne 0O0bEKTOB OMOTEXHOIOTHUIY

99 OCHOBHBIE HAIIPABJICHHUS] CAHTETUYECKOM |
ouosiorun

100 XpoMOCOMHas M TeHHasl UHKEHEPUs 1

101 MeaunuHCcKue OMOTEXHOJIOTHI 1

102 PesepaHublit ypok. [loBTOpenue, 1
000011IeHHEe, CUCTEMATH3AIA 3HAHUH

OBHLIEE KOJIMYECTBO YACOB I10 102 135

I[TPOTPAMME




11 KIIACC

KonuyectBo yacos DJIEKTPOHHbBIE
Ne ara ugposbie
n/n Tewa ypoxa Bceero Kontpoaburie  Ipaxkruyeckue f:syqe}mﬂ :)IGI?LI;OBaTeJILHLIe
padoThI padoThI pecypenr
1 OpomonmonHas teopus Y. lapsuna 1
) JIBMOKyIIME CUIIBI DBOJIOLIUU BUOB 110 Y. |
HapBuny
3 Bbopn0a 3a cymiecTBoBaHue, |
€CTECTBEHHBIN M UCKYCCTBEHHBIH 0TOOD
4 DopMUPOBAHUE CUHTETUYECKON TEOPUH |
IBOJIIOLIMU
5 OTansl 3BOJIIOLIMOHHOTO NpoLiecca: |
MHUKPO3BOJIIOLUSA U MaKPOIBOJIIOLIHS
6 [Tonmynsius — snemMeHTapHas €IMHULIA |
IBOJIIOLIMH
3aKOH reHeTHYecKoro paBHoBecus JIx.
7 Xapau, B. BaiinOepra. JlabopaTopHas | 0.5
pabota «BbIsiBIIeHHE U3MEHYMBOCTH Y '
0co0el OHOT'O BHIA)
8 DneMeHTapHbIe (PaKTOPHI IBOFOIIAN 1
9 OS¢ ekt ocnoparenst. dpdexr !
OyTBUIOYHOTO TOPJIBIIIKA
10 Murpauuu. M3o0aumuu nomyssmii: 1
reorpaduyeckasi, OnoJorudecKas
1 EcrecTBeHHbII 0TOOp — HaNpaBIAIOMINN |

(hakTop IBONIOIHH




12

13

14

15

16

[TonoBoii oTO60Op

[TprucnocoOIeHHOCTh OPraHU3MOB Kak
pe3yabTaT MHUKPOBOJIFOIIHH.
JlaGopaTtopHas paborta «3ydueHue
apoMop(}o30B 1 UAMOAAANTALIAN Y
pacTeHuil U KUBOTHBIX»

[Tpumepsl nprcTiocOOICHHUH Y
OpraHu3MoB: Mopdoiornyeckue,
¢busnonornueckue, ONOXMMUICCKHE,
noBeqeHueckue. JlaboparopHas pabora
«[IpucrocobneHust OpraHU3MOB U UX
OTHOCHUTEIIbHAS 11eTIECO00Pa3HOCT)
Bun, ero kpurepuu u CTpyKTypa.
Jlaboparopnas pabota «CpaBHeHUE
BUJIOB IO MOP(OJIOTHUECKOMY
KPUTEPUIO»

Crpykrypa BUJa

0.5

0.5

0.5

17

18

BunoobpazoBanue kak pe3yabTaT
MHUKPO3BOJTIOIUH

CBs3b MUKPO3BOJIFOIUU U
MU ACMHUOJIOTNH

19

Makpossosntonus. [TaneonTonornueckue
METOABI szqum[ 3BOJIFOIIUN

20

21

buoreorpaduueckre MeTOIbI H3yUCHUS
ABOJIIOLIMU

3M6pI/IOJ'IOFI/I‘{CCKI/IC " CPAaBHUTCIIbHO-

MOp(I)OJ'IOFI/I‘-ICCKI/IC MCTOIbI U3YUYCHUA
9BOJJOINH




MonekynsipHO-TeHETHUECKHE,

22 OHMOXMMHUYECKUE U MaTEMATUUECKUE
METO/bl U3yUYEHUS IBOJTIOLIUN
23 OO61mre 3aKOHOMEPHOCTH BOJTIOINH
24 AnantuBHas paguaius.
HepaBHOMEpHOCTH TEMIIOB 3BOJIIOIIMU
)5 HayuHble runoressl NporCX 0K ISHUS
JKM3HHU Ha 3emiie
26 JloHayuHbI€ MPEACTABICHUS O
3apOKICHUM JKU3HU
7 OcHOBHBIE 3TaIbl HEOPTaHUYECKON
DBOJIIOLUN
28 ['unoTe3sl 3apoKICHUS KUZHU
Ucropus 3emiu 1 MeTOABI €€ N3YYEHUSI.
29 JlaGopatopHnas padora «3yuenue u 0.5
OIIMCAHHUE UCKOIIAEMBbIX OCTATKOB
JPEBHUX OPraHU3MOB)
30 HauanbHele Tars! opraHndeckon
DBOJTIOIUN
31 OBOMIOIUS DYKapuOT
OCHOBHBIE 3TAIBI YBOJIIOIUN
1 pactutenbHOro Mupa. [lpakTuueckas 0.5
pabota «3ydenne ocoOeHHOCTEH '
CTPOEHHUSI pPACTEHUN Pa3HBIX OTIEJIOB)
13 OCHOBHBIE 3TAIbI YBOJIOLUHN JKHBOTHOTO

Mupa




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

34 pabota «3ydenne ocoOeHHOCTEH 0.5
CTPOCHUS TO3BOHOYHBIX KUBOTHBIX)»

35 PazBuTue xu3Hu Ha 3emMJie 10 Hpam U
repuo1am

36 MaccoBble BBIMUPAHUS —
9KOJIOTUYECKHUE KPU3UCHI MPOIIIOTO

37 CoBpeMEeHHBIH 3KOJIOTUYECKUI KpU3HC,
€ro 0COOCHHOCTH

18 CoBpeMeHHasl CHCTeMa OPraHUYeCKOTO
MIPOIILJIOTO

39 OCHOBHBIE CHCTEMaTHYECKUE TPYIIIBI
OpraHU3MOB

40 AHTpPOIIOJIOTHSI — HayKa O Y€JIOBEKE

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

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

43 JIBrKy1ne CHJbl aHTPOIIOTEHE3a

m CooTHOIIIEHHE OMOJIOTMYECKHUX U
COLIMATILHBIX (PaKTOPOB B AaHTPOIIOTEHE3E

45 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a

46 Ilaneoreneruka u majieoreHOMUKA

47 DBOJTIONHS COBPEMEHHOTO YeJIOBEKa




48

49

UYenoseueckue pacel. [Ipaktrudeckas
pabota «M3y4eHHE FKOJIOTHUECKUX
aJjanTanui 4eJIoBeKay

MexauciuIInHapHbIC METOIbI
AQHTPOIIOJIOTUHU

0.5

50

51

52

3apoxaeHUE U pa3BUTHE FKOJIOTUU
Mertoapl skosoruu. JlaboparopHas
paborta «/3ydeHre METOI0B
9KOJIOTUYECKHUX MCCIICTOBAHUIN

3HayeHHEe KOJIOTHYSCKUX 3HAHUN JJIA
YCJIIOBCKaA

0.5

53

54

55

56

57

Okonorndyeckue GaKTopsl

Abunotnyeckue pakropbl. CBET Kak
sKosioruueckuit gpaxrop. JlaboparopHas
pabota «BblsiBIEeHHE TPUCTIOCOOIEHUI
OPTaHU3MOB K BIIUSTHUIO CBETA

Abuotnueckue dakropsl. Temneparypa
KaK 9KOJIOTUYECKUHN (paKTop.
JlaGopatopHnas pabota «BeisiBieHue
MPUCTIOCOOTIEHUI OPraHu3MOB K
BJIMAHUIO TEMIICPATYPED»

Abuornueckue Gpaxktopsl. BraxxHocTh
KaK 9KOJIOTUYECKUH (aKTop.
JlabopaTopHas paboTa « AHATOMHUYECKHE
0COOEHHOCTH PAaCTeHHH U3 Pa3HbIX MECT
oOuTaHUM»

Cpenpl oOuTaHUs OPraHU3MOB

0.5

0.5

0.5

58

buonornueckue puTmsl
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XKuznennsle popmMbl OPraHU3MOB

60 buotnueckue hakTopsl
3HaueHne OMOTUYECKUX B3aUMOIEUCTBUM

61 JUISl CYILIECTBOBAHUSL OPIaHU3MOB B CpeJIe
oOuTaHus

& DKOJIOTHYECKHE XapaKTePUCTUKU
MOMYJISIITUH
OCHOBHBIE TIOKA3aTEJIH MOIYJISIIH:

63 YHCIIEHHOCTD, TUIOTHOCTh, BO3pacTHAs U
M0JIOBAsi CTPYKTYpa
OCHOBHBIE TIOKA3aTEJIH MOIYJISIIH:

64 POXKIaEMOCTh, IPUPOCT, TEMII POCTA,
CMEPTHOCTh, MUTPALIUU

65 DKoJjorudeckasi CTpyKkTypa IonyJssuuu

66 JluHaMuKa MONYJISIUY U €€ perynsuus

67 KpuBsie pocta 4ncIeHHOCTH MTOMYJISIIIHN.
KpuBbie BEDKHBaHHS
DKoslornyeckas HUILA BUJA.

68 JlaGopatopHnas pabora 0.5
«IIpucnocobneHns ceMsiH pacTeHU K '
pacceneHnto»

69 Bun kak cucrema nonmynsiuit

70 3aKOHOMEPHOCTH TTOBEJICHHSI 1 MUT DAL
KUBOTHBIX

71 Coo0111ecTBO OpraHu3MOB — OUOIICHO3

72 DKocucTema Kak OTKpbITasi cucreMa

7 KpyroBoport BeliecTB ¥ MOTOK SHEPTUU B

OKOCHUCTEME




74

OCHOBHBIE ITOKa3aTeIN YKOCHCTEMBI

75 DKOJOrM4eCKUe MUpaMHIbL

76 N3menenns cooOIecTB — CYKIIECCHH
[Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI

77 03€ep U peK. IKOCUCTEMbI MOPEH U
OKEaHOB

73 [Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI
TYHJIp, JIECOB, CTEIEH, ITyCThIHb

79 AHTPONOTr€HHBIE 3KOCUCTEMBI
Ypboakocucremsl. [IpakTudeckas padbora

80 «M3ydeHue u onucaHue 0.5
ypOOIKOCUCTEMBI»
3aKOHOMEPHOCTH (HOPMUPOBAHHS

81 OCHOBHBIX B3aMMOJICHCTBUI OPraHU3MOB
B DKOCUCTEMAX
MexaHu3MBbl BO3IEUCTBUS 3arpsI3HEHUN

2 Pa3HbIX TUIIOB HAa CyOOpraHU3MEHHOM,
OpPraHU3MEHHOM, TOMYJIALIMOHHOM U
9KOCHUCTEMHOM YPOBHSIX

23 buocdepa — obmierianerapHas
o0osiouka 3eminu

84 VYuenue B. U. Bepnanckoro o 6uochepe

25 3aKOHOMEPHOCTH CYIIIECTBOBAHUS
o6uochepsl

26 KpyroBopots! BemecTs u
OMOT€OXUMHYECKUE IIUKIIBI

g7 3oHanbHOCTH OMochepsl. OCHOBHBIE

OMOMBI CyIIN




88 YcroitunBocTh OMOChHEpsI

89 DKOJOTrM4ECKUE KPU3KUCHI U UX TPUUNHBI

90 BozneiicTBue uenoseka Ha 6uochepy

01 AHTpPONIOr€HHOE BO3JCHCTBUE HA
PaCTUTENbHBIN U KUBOTHBIA MU

92 Oxpana npupozsl

03 OCHOBHBIE TIPUHIIMITBI YCTOHYHUBOTO
Pa3BUTHS YEIIOBEUECTBA U TIPUPOJIBI
ParmonansHo€ pUpOA0NOIB30BAHNE U

94 COXpaHEHHE OMOJIOTUYECKOTO
paszHooOpasus 3eMiau

95 O06o006menne o Teme «MUKPOIBOIIOIHS
U €€ pe3yabTaThbD»

96 O6o006uieHne no Teme «MaKpOIBOJOLHS
U e€ pe3yJIbTaTh»

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

08 O6061menue o teme «IIpoucxoxaenue
YeJI0BEeKa — aHTPOTIOT€HE3)

99 O06o001uieHne o TemMe «IKOJIOrHsl — HayKa
0 B3aMMOOTHOUICHHUSAX OPTraHU3MOB)

100 O6061eHne o Teme «OpraHu3msl U
cpena oOuTaHUs»

101 O006111eH1E 10 TEME «IKOJIOTHS BUIOB U
TIOMYJISAN

102 O6006menue no Teme «buocdepa —

rio0anbHas SKOCHCTEMA




OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

7.5







ITPOBEPAEMBIE HA EI'D 110 BUOJIOI'MA TPEBOBAHMUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
MMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUSA

Kon IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
MPOBEPAEMOro 0CBOEHMSI OCHOBHOI 00pa30BaTe/IbHON NPOrPaMMBbI CpeIHEro
TpeOoBaHUSA 001ero ooOpazoBaHus

CdopMupoBaHHOCTh 3HAHUN O MECTE€ M POJU OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B dbopMupOBaHUU COBPEMEHHOM
€CTECTBCHHOHAYYHOUW KapTHHBI MUPA, B IO3HAHUH 3aKOHOB TIPUPOIBI
U pCIICHWH  JKU3HEHHO  BAXHBIX  COIMAIBHO-3TUYCCKHUX,
1 YKOHOMHYECKUX, IKOJIOTHYECKUX MPOOJIEM YETIOBEUECTBA, a TAKXKE B
pEIICHUH BOIMPOCOB PAlMOHAIBLHOTO IPHUPOAOIOIB30BAHUS, B
(GOpMHPOBaHUN IIEHHOCTHOTO OTHOILICHHS K IMPHPOJE, OOINECTBY,
YeJIOBEKY; O BKJIAJIe POCCUICKHUX U 3apyOeKHBIX YUEHBIX — OMOJIOTOB

B pa3BUTHE OMOJIOTUU

Brnanenue cucremoil 3HaHHMH 00 OCHOBHBIX METOJAX HAyYHOI'O
IMMO3HaHHs, UCII0JIb3YCMBIX B OHMOJIOTHYECKUX HUCCIICAOBAHUAX KHUBBIX
O0OBEKTOB UM DJKOCHCTEM (ONMCAaHWE, HU3MEpPEHHE, IPOBEICHUE
HaOroIeHni); crocob6aMu BBISIBICHUS M OLEHKH aHTPOINOTEHHBIX
W3MEHEHUH B PUPOJE.

2 YMmenune BBIJIBUT'aTh TUIIOTE3bI, ITPOBEPATH UX SKCIICPUMCHTAJIbHBIMUA
cpeAcTBaMH, (GOPMYIHMPYsS Lelb WCCIEAOBAaHUS, AaHAIM3UPOBATH
MOJIy4YEeHHBIE PE3YJIbTAThI U JINaTh BHIBOJBI.

BrisBnenne 3aBHCHMOCTH MCXKAY HCCICAYCMBIMU BCIWMYNHAMU,
00BsICHEHUE MOJTYYEHHBIX PE3yJIbTaTOB U (OPMYIUPOBAHUE BHIBOJIOB

C UCITOJIb30BAHUEM HAYYHBIX HOHHTHﬁ, TeOpI/Iﬁ M 3aKOHOB

YMeHue BiageTh CHCTEMOM OHOJIOTMYECKUX 3HaHMM, KOTOopas
BKJIIOUAET: OCHOBOIIOJIAraoIe OMOTIOTHUECKUE TEPMHUHBI U TIOHSTHUS
(’KU3Hb, KJIETKA, TKaHb, OPraH, OPraHu3M, BUJI, MOMYJIALUS, SKOCUCTEMA,
ouorieHo3, ornocdepa; METaboIM3M, TOMEOCTa3, KIIETOUHBI HIMMYHHUTET,
OuocuHTe3 Oenika, OWOIOIMMEPHI, JUCKPETHOCTh, CaMOPETYJISIINS,
3 CaMOBOCITPOU3BE/IECHNE, HACJIE/ICTBEHHOCTb, W3MEHYUBOCTb,
HHEPro3aBUCHMOCTb, POCT U Pa3BUTHE);
Oouonorudeckue Teopuu: kierouHas Tteopus T. IlIBanna, M.
[Ineitnena, P. BupxoBa; K10OHaIbHO-CEIEKTUBHOIO UMMYyHHUTETA [1.
Opnux, N.M. MeunukoBa, XpOMOCOMHasi TEOPHsI HACJIEICTBEHHOCTH

T. Moprana, 3akoH 3apoabiieBoro cxoactsa K. bapa, aposntoriionnas




teopusa Y. JlapBuHaA, CUHTETHYECKas TEOPHS SBOJIOLUUU, TEOPHUS
anTponorene3a Y. [lapsuna; Teopust 6uoreoneHoza B.H. Cykauépa;
yuenue H.W. BaBuioBa o eHTpax MHOroo0pasusi U MpOUCX0KICHUS
KyJIbTypHbIX pactenud, ydenue A.H. CeBepuoBa o0 nyTsix u
HaIpaBIIeHUsX dBoItoIMH, yueHue B.W. Bepuaackoro — o 6uocdepe);
3aKOHBI  (eIMHOOOpa3Wsi  MOTOMKOB  TEPBOIO  IOKOJICHUS,
pacIICIUIEHHs] IPU3HAKOB, HE3aBUCHMOI'O HACJIEIOBAaHUS ITPU3HAKOB
I'. Menpens; CUEIIEHHOIO HACIEA0OBaHUs NPU3HAKOB U HAPYILIECHUS
cuerieHuss reHoB 1. MopraHa; TOMOJOTMYECKMX psAIOB B
HacjeacTBeHHOM wu3MeHunmBocTd H.M. BaBmioBa; reHEeTHUYECKOTO
paBHoBecus [Ix. Xapau u B. BaiinGepra; 3apoaplieBoro cxozacTtsa K.
bapa; Ouorenernueckuii 3akon 2. ['exkens, . Mromnepa);
MPUHIUIIBI (YUCTOTHI TAMET, KOMIUIEMEHTApPHOCTH);

npaswia (MuaIMyMa HO. JInbmxa, 3K0JIOTHYECKOM MUPaMUIBI YUCE,
OMOMAacCCHI M DHEPTHUH);

rurnote3bl (koauepBatHoi A.W. Omapuna, nepBuyHoro OymboHa JIx.

Xomnpeiina, mukpocdep C. Dokca, prdosuma T. Uek)

YMmenune peuiaTtb IMOHMCKOBBIC O1oJI0ruYecKue 3aaa4u; BBISABIIATH
MNPUIUHHO-CJIICACTBCHHBIC CBsA3HU MCKOY HCCIICAYyCMbIMHU
OHMOJIOTMYECKHMH O6T:>CKT3MI/I, nponeccaMnu M ABJIICHUAMU; [OCJIATH
BBIBOJIbI Y ITIPOTHO3bI HA OCHOBAHHWU IMMOJTYUCHHBIX PE3YJILTATOB,

COCTaBJIATh 'CHOTHIIMYCCKUEC CXEMbI CKPCIIMBAHUA JI PA3HBIX THUIIOB
HaCJICAOBAHWA IIPU3HAKOB Y OPraHU3MOB, COCTABJIATE CXEMBI IIEPECHOCA

BCHICCTB U SHCPI'UU B SKOCUCTCMAX (I_ICHI/I IIUTaHWs, ITUIICBBIC CeTI/I)

YMeHue ycraHaBiIMBaThb B3aUMOCBSA3M MEXKIY CTPOEGHHUEM U
(GYHKLIMSAMU: OpPraHOMJIOB, KJIETOK pa3HbIX TKaHEH, OopraHamMu u
CHUCTEMAMM OpPraHOB Y PAcCTEHH, XUBOTHBIX U YEJIOBEKA; MEXKIY
sTanaMu oOMeHa BEUIECTB; dTalaMH KJIETOYHOTO [IUKJIA U KU3HEHHBIX
LIUKIOB  OpPraHU3MOB; JTanmaMu SMOPHOHAIBHOIO  Pa3BUTHS,
TEHOTHIIOM U (EHOTHNOM, (EeHOTUIOM U (aKTopaMH Cpe.bl
oOuTaHMsA;  TpoIeccaMd  SBONIOUMHU;  ABIKYUIMMH  CHJIAMHU
AQHTPOIIOTEHe3a;  KOMIIOHEHTAMHU  pa3IUYHbIX  JKOCHUCTEM U

MPUCTIOCOOIEHUSIMH K HUM OpTraHU3MOB

YMeHue BBIJICNSTh CYIIeCTBEHHBIC TPU3HAKH

CTPOEHUS BUPYCOB, KJIIETOK MPOKAPUOT U IYKAPUOT; OJHOKIECTOUHBIX
¥ MHOTOKJIETOYHBIX OPTaHU3MOB, BHJIOB, OMOT€OIIEHO30B, SKOCUCTEM
n Ouocheprl; CTpOCHUST OPraHOB W CHCTEM OPTaHOB PACTCHHH,

KUBOTHBIX, YCIO0BCKa, IIponeccoB KHU3HCACATCIIBHOCTH,




MPOTCKAOIIUX B OpraHu3Max paCTeHHﬁ, JKHUBOTHBIX H YCJIIOBCKA,
OMOJIOTMYECKUX TPOIECCOB: OOMEeHa BemecTB (MeTabonm3m),
WHPOPMAIIUU U TIPEBPAIICHUS YHEPTHH, OPOKEHUS, aBTOTPOPHOTO U
reTepoTpoPHOrO TUIMOB THUTAaHUS, (DOTOCHMHTE3a M XEMOCHHTE3a,
MHTO32, ME#103a, FaMeTOreHe3a, YMOpPHOTreHe3a, MoCTIMOPHOHAIEHOTO
pPa3BUTHA, Pa3MHOXKCHUS, WHAWBUAYAJIBHOI'O PA3BUTUA OpraHu3Ma
(oHTOTEHE3a), B3aUMOJICHCTBUS T'CHOB, TIE€TEPO3UCA; JCHCTBUI
UCKYCCTBEHHOTO OTOOpa, CTAaOWIM3HPYIOMIET0, JABIKYIIETO U
pa3pbIBAIOIIETO €CTECTBEHHOI0 OTOOpa; ajuIoNaTpUYecKoro u
CUMIIATPUUICCKOT'O BI/II[OO6pa3OBaHI/I$I; BJIMAHUA ABWXKXYIIUX CHII
DBOJIONMK HAa TEeHO(OHA  MOMYJSALUH; MPHCIOCOOICHHOCTH
OPraHM3MOB K cpele OOWTaHWs, 4YepEeIOBaHHS HAIPABICHUN

9BOJIIOLIUHA,; KPYTOBOPOTAa BEHIICCTB U IMTOTOKA SHCPIrUH B SKOCUCTEMAX

ChopMUpOBaHHOCTh YMEHHUSI BBIACIATH CYHICCTBEHHBIC MPU3HAKU
BUPYCOB, KIJIETOK IIPOKAPUOT U DYKAPUOT; OJHOKIETOYHBIX U
MHOTOKJICTOYHBIX OPraHU3MOB, BUJIOB, OMOTr€OIICHO30B U SKOCUCTEM;
O0COOCHHOCTH IPOLIECCOB OOMEHA BEIIECTB U IMPEBPAILCHUS SHEPTUH B
KJIeTKe, (POTOCHHTE3a, IJIACTUYECKOIO M JSHEPreTUYECKOro OOMEHa,
XEMOCHHTE3a, MHTO03a, MEH03a, OIUIOJOTBOPCHHUS, Pa3BUTHSI U
Pa3sMHOXKCHUSI, UHIMBUAYAJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHe3a),
060pbOBI 3a CYIIIECTBOBAaHHUE, €CTECTBEHHOT'O otbopa,
BUJI000pa30BaHus, MPUCIOCOOJIEHHOCTH OpPraHU3MOB K Cpele
O6I/ITaHI/I5[, BIUAHHUA KOMIIOHCHTOB JKOCHCTEM, aHTpOHOFCHHI)IX
U3MEHEHHI B 9KOCHCTEMaX CBOEH MECTHOCTH, KPyrOBOPOTA BEIIECTB

U TIPeBpaIleHUs YHEPTUH B Onocdepe

VYmeHne HCII0JIB30BaTh COOTBETCTBYIOILIHAE apryMeHTHI,
OMOJIOTUYECKYI0 TEPMUHOJIOTHIO U CUMBOJIMKY JUUIsl JOKa3aTelbCTBA
POJICTBA OPTaHU3MOB PA3HbIX CUCTEMATHUECKUX TPYIIIT; B3aUMOCBSI3U
OpraHU3MOB U CpeIbl OOWTAHUS; EIUHCTBA YEJIOBEUECKHUX pac;
HEOOXOJMMOCTH  3JI0pOBOro  obOpa3a  KM3HH, COXpaHEHHUs
pa3sHooOpa3usi BUJOB M SKOCHCTEM KaK YCIIOBHS COCYIIECTBOBAHUS

IIPUPOJIBI U YEIOBEUECTBA

YMeHHe KpPUTHYECKH OICHHBATh HHQPOPMAIHMIO OHOJIOTHYECKOTO
COJIEpXKAHUS, HHTEPIPETUPOBATh ITHUYECKUE ACMIEKThI COBPEMEHHBIX
UCCIIeIOBaHU B OWONOTMH,  MEAWIMHE, OHOTEeXHOJOTHH,
paccMaTpuBaTh rI100anbHbIe JKOJIOTUYECKHE poOIeMbI
COBPEMEHHOCTH, (HOPMUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO

MMO3UIIHAIO




INIEPEYEHD 2JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA EI'D
1O BUOJIOI'N

Kon

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

buonorusa xax HayKa. ’KuBble cucTeMbl U X HN3YUCHHUEC

1.1

1.2

1.3

CoBpemeHnHass Ouoyiorusi — KOMIUIGKCHAsi Hayka. buonormyeckue Hayku H
u3ydyaemble UMU npoOiembl. DyHIaMEHTAIbHbIE, PUKIAIHbIE U TOUCKOBBIC
HAy4YHBIC UCCIICIOBAaHUS B OMOJIOTHH.

3HaueHue OWOJOTMU B (HOPMHUPOBAHWHM COBPEMEHHOW €CTECTBEHHO-HAY4IHOUN
kaptunbl mupa. [Ipodeccuu, cBszannbie ¢ Ouonoruei. 3HaueHue OUOJIOTUU B
MPAKTUYECKOW JESITENIbHOCTA YEJIOBEKA: MEIULMHE, CEIbCKOM XO35HCTBE,

IIPOMBIILIIEHHOCTH, OXPaHEe IPUPOBI

JKuBble cucTeMbl Kak mpeaMeT n3ydeHus ouonoruu. CBOMCTBA KUBBIX CHCTEM:
€MHCTBO XUMHUYECKOTO COCTaBa, JUCKPETHOCTh U IEIOCTHOCTh, CI0KHOCTh U
YHOPSIIOYCHHOCTh CTPYKTYPBHI, OTKPBITOCTb, CaMOOpPraHu3aLM,
CaMOBOCHPOU3BEICHUE, PA3/IPAKUMOCTh, UBMEHYMBOCTb, POCT U Pa3BUTHE.

VYpOoBHU OpraHu3anuy KUBbIX CUCTEM: MOJIEKYJISIPHBIM, KJI€TOUHBIN, TKAHEBBIN,
OpraHu3MEHHBIH, MOMYJISIUOHHO-BUA0BO, 9KOCHUCTEMHBIN
(buoreonienoruueckuii), Ouochepusiii. Ilporeccel, mpoucxonsime B >KUBBIX
cucremax. OCHOBHBIE TIpU3HAKU KUBOTO. JKHM3HB Kak ¢opMa CYIIECTBOBAHUS

MaTepuun

Mertoabl Ouonornueckoi Hayku. HaOmiogeHue, n3MepeHHE, SKCIEpUMEHT,
cucTeMaru3anusa, MeTaaHanus3. lloHarhe o 3aBUCMMOM W HE3aBHCHMOM
nepemeHHou. IlnannpoBanne sxkcnepumenTa. IlocraHoBKa U poBepKa THIIOTES.
HyneBast rumotes3a. Ilonarue BbIOOpkM U €€ pocToBepHOCTh. Pa3bpoc B
Ouosiornyeckux JaHHbIX. OIEHKa JIOCTOBEPHOCTH MOJYYEHHBIX pPe3yJbTaToB.
[IpynunHBl HCKaXEHUS PE3yJIbTAaTOB dKCIepUMeHTa. [[oHATHE CTaTHCTHYECKOTO

TECTa

Knerka kak Ouojorudeckas cucTemMa

2.1

Krnetka — cTpykTypHO-(yHKIIMOHATIbHAS €UHUIA )KUBOTO. MlcTOpUs OTKPBITUS
kinetku. Pabotsl P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBann, M.
[lneiinen, P. BupxoB). OCHOBHBIE IOJOKEHUS COBPEMEHHOW KIIETOYHOM
TEOPHH.

Meroapl  MOJIGKYJISPHOW W KJIETOYHOHM  OMOJOTHH:  MHUKPOCKOIIHS,
xpomarorpadus, 31eKTpodopes, METOI MEYEHBIX aTOMOB, U hepeHIInalIbHOe

I_ICHTpI/I(I)yTI/IpOBaHI/Ie, KYJBbTUBUPOBAHUEC KIICTOK
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2.3

XHUMHUUYECKUN COCTaB KIETKA. Makpo-, MUKpPO- U yIbTPAMUKPO3JIEMEHTHL. Boja u
€€ poJIb KaK pacTBOPUTENS, PEarcHTa, y4acTHe B CTPYKTYPUPOBAHUM KIIETKH,
TEIUIOPEryalud. MUHepallbHbIe BELIECTBA KJIETKH, UX OHOJOrHYecKasi poJb.
Ponp kaTHOHOB M aHMOHOB B KJIETKE.

buonoruueckue nosnuMepsl. benku. AMHMHOKHUCIOTHBIM cOCTaB  OEJIKOB.
CrpykTypsl OenkoBoil Monekynbl. IlepBuuHas cTpykTypa Oenka, menTHIHAs
CBA3b. BropuuHas, TpeTuuyHas, YeTBEpTUYHAs CTPYKTyphl. JleHarypanusi.
CgoiictBa 6enkoB. Kimaccudukanus 6enkoB. buonornueckue GyHKIIMNA OSITKOB.
VYrueBonasl. MoHOCaxapuabl, IUCAXapUAbI, OJUIOCAXAPUIbl U ITOIMCAXAPUIBL.
OOmuit TUTaH  CTpoeHWS ©  (PU3UKO-XMMUYECKHUE CBOWCTBA  YIJIEBOJOB.
buonoruueckue GyHKIUU YTIIEBOAOB.

Jlumuael. ['mppodunbHO-ruapodoOHBIe cBoOlcTBa. Kitaccudukammss JumuaoB.
Tpurnuuepunsl, dochomunuapl, BOCKH, crepoussl. buonorndeckne GyHKIun
mumuaoB.  OOmme cBOiicTBa  OHONOTMYECKHMX MeMOpaH — TEKy4ecTb,
CIOCOOHOCTH K CaMO3aMbIKaHUIO, TTOIYIIPOHUIIAEMOCTb.

Hyxneunnosbie kucnotsl. JIHK u PHK. CrpoeHne HYKIEMHOBBIX KHCIIOT.
Hyxneoruasl. [Ipuniun komruiementapaocTh. [Ipasuno Yapradda. Crpykrypa
JHK — nBoitras cimpanb. MecroHaxoxieaue u ononorndeckue ¢pynkimu JJHK.
Bunst PHK. ®ynkiuu PHK B knetke.

Crpoenne monekynsl AT®. Makposprudyeckue cBsa3u B Moiekyine ATO.
buonoruueckue ¢pynkuun AT®. BocctaHOBIEHHBIE TEPEHOCUUKH, UX (PYHKIMH
B kierke. CekBenupoBanue JTHK.

CrpykTypHas Ouosiorusi: OMOXMMHUYECKHE M OMO(PHU3UYECKUE HCCIIECIOBAHUS

COCTaBa U MPOCTPAHCTBEHHON CTPYKTYpBl OMOMOJIEKYJI

Tunsl KJIETOK: dJyKapuoTMdeckas U Ipokapuoruudeckas. CTpyKTypHO-
(GyHKIIMOHATIbHBIE 00pa30BaHMsI KIETKH.

Crtpoenue npokapuoTuueckon kieTku. KietouHas cTeHka OakTepuil U apXei.
OcCoOEeHHOCTH CTPOEHHUSI TeTepoTpOoPHON M aBTOTPOPHON MPOKAPUOTUUECKUX
KJIETOK. MecTOo U poJib MPOKapuoOT B OHMOIIEHO3aX.

Crpoenue u GyHKIMOHUPOBAHUE DYKAPUOTHUECKOW KieTku. [lmazmaruueckas
MeMOpana (razmanemMma). CTpyKTypa Ia3MaTiaecko MeMOpansl. Tpancnopt
BEIIECTB 4epe3 IUIa3MaTU4YecKylo MeMmOpaHy: maccuBHBIH (nuddysus,
obneruénnass auddysus), akTUBHBIN (MEPBUYHBIA U BTOPUYHBINH AKTUBHBIN
Tpancmopt). [lomynmponuniaeMocts MemOpanbl. PaGorta HaTpuii-KaJIneBoOro
Hacoca. DHJOIMTO3: MUHOIKTO3, (paroruTo3. Dk3omuTo3. Knetounas creHka.
CrpykTypa 1 GyHKIMU KIETOUYHONW CTEHKH PACTECHH, TPHOOB.

[Muromnazma. Iluto3ons. Lurockener. J[BuwxkeHue muromniaazMel. OpraHouabl
kieTkd. OgHOMeMOpaHHbIE OPraHOW[bI KIJIETKH: 3HJOIJIa3MaTUYecKas CeTb

(BIIC), anmmapat [Nombmxu, TU30COMBI, UX CTpoeHHE U GYyHKIHMH. B3auMocBs3h




O0JTHOMEMOpaHHBIX OPraHOUOB KIETKU. CTpOCHHE TPAHYISIPHOTO PETHKYIIyMa.
Cunte3 pactBopuMbIX OenkoB. CHHTE3 KIETOUYHbIX MeMOpaH. [mamkuii
(arpanynsipHbIi) SHIOMIA3MaTHYecKul peTukyiayMm. CekperopHas (yHKUUS
annapata ['onpmxu. TpaHcnopT BewecTB B KieTKe. Bakyonu pacTUTENbHBIX
kietok. Kiierounsiii cok. Typrop.

ITomyaBTOHOMHBIE OPraHOUIBI KJIETKA: MUTOXOHIPUU, TUIACTH/IBIL.

Crpoenre u (GyHKIUU MUTOXOHIApHM H miuacTui. [lepBuuHble, BTOpUUYHBIE U
CIIOKHbIE  IJIACTHIbIl  (DOTOCHHTE3UPYIOIIUX  AYKApuOT.  XJIOPOIUIACTHI,
XPOMOIUIACTHI, JIEUKOIUIACTHI BBICIIMX PACTECHUN.

HememOpannsie opranouasl kinetku CrpoeHne u (PyHKIMHM HeMeMOpaHHBIX
OpraHoujioB KjeTku. Pubocombl. MukpodunameHTbl. MBbIIIEYHbIE KIIETKH.
Muxkpotpybouku. Kietounsiii nentp. CTpoeHHe M ABHKEHHE >XTYTHKOB U
pecHndek. MUKpOTpyOOUKH nUTOIIa3Mbl. LleHTproIh.

Snpo. Obonouka sapa, XpOMaTHH, KapuoILUIa3Ma, SAPBIIMIKA, UX CTPOCHHE U
byakun. SnepHsiit 6enkoBblii MaTpukc. [IpocTpaHCTBEHHOE PACIONOKEHHE
XpoMocoM B HHTep(ha3HOM sifipe. benku XpoMaTnHa — TUCTOHBI.

Knerounsle BkmtoueHus. CpaBHUTENbHAs XapaKTEPUCTUKA KIIETOK JyKapuoT

(pacTUTeNbHOM, )KUBOTHOM, TPUOHOIT)

24

AcCCUMWJISIIAS U TUCCUMIJIALIUSL — JIB€ CTOPOHBI MeTabosm3ma. Turmbl oOMeHa
BEIIECTB: aBTOTPO(HBIA U reTepoTpodHbIi. YyacTue Kuciopoja B 0OMEHHbIX
nporeccax. DHepreTuuyeckoe obecrieyeHue KIeTku: npeBpamieHne ATD B
oOMeHHBIX Tmpoueccax. DepMEHTATUBHBIA XapakTep pPEaKIUil KIEeTOYHOIro
Merabonm3ma. DepMeHTHI, UX CTPOEHUE, CBOWCTBA U MEXAHU3M JCHCTBUSA.
Kodepmentsl. Omnuunst (epMEHTOB OT HEOPraHUYECKHUX KaTalu3aTopoB.
benku-aktuBaTopel W OENKU-UHTUOMTOPBHL.  3aBHCUMOCTh  CKOPOCTH
(epMEHTAaTUBHBIX PEAKIUI OT pa3InYHbIX (PAKTOPOB.

IlepBruHBIl CHMHTE3 OpraHMYeCcKMX BemecTB B KieTke. PotocuHTre3. Poib
XJIOpOIJIacTOB B Tmpouecce ¢orocuHTe3a. CBeToBas M TeMHOBas (ha3bl.
ITponykTuBHOCTH (poTOCHHTE3a. BnusHue pasnuuHbIX (akTOpOB Ha CKOPOCTh
¢dotocunTe3a. 3HaueHue (HOTOCHHTESA.

XeMOCHHTE3. Paznoobpaszue OpraHNU3MOB-XEMOCHHTETHUKOB:
HUTpUUIHMPYIOLTHE OaKTepuu, *Kele300akTepun, cepodakTeprH, BOJIOPOIHBIE
OakTepuy. 3HaUEHHUE XEMOCHHTE3a.

AHa’poOHble opranu3mbl. Buael Opoxenus. Ilpoayktel OpokeHuss U uX
WCIOJIb30BaHUE YEJOBEKOM. AHA’pOOHBIE MHKPOOPTaHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHU U BO30OYIUTENN O0Ne3HEH.

AdpoOHBIE OpraHU3MBbl. DTalbl YHEPreTu4eckoro ooMeHa. IloaroToBuTenbHbIM

atarn. [ mukoan3 — 6ECKUCIOPOTHOE PACIICTUICHNUE TITFOKO3BI.
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buonornueckoe OKUCIEHHE, WIM KIETOYHOE AbIXaHUE. POoib MUTOXOHIAPHUHN B
mporeccax — OWOJIOTMYECKOTO  OKHCHeHus.  Lukinyeckue — peakiuu.
OxuciurensHoe hochoprmmpoBanue. [IpenmyiecTBa a3poOHOT0 MyTH OOMEHa

BEILIECTB Iepes] aHa3pOOHBIM. Dh(HEKTUBHOCTh IHEPTETUYECKOT0 0OMEHa

Peakuuu marpuuHoro cuHTe3a. lIpUHIMI KOMIUIEMEHTApHOCTH B PEAKIUSIX
MaTpUYHOTO  CHUHTe3a.  Peanusanus  HacleACTBEHHOW — WHGOpMaIuu.
I'eneTnueckuii kox, ero cBovcrBa. TpaHckpunuus — MaTpudHblid cuare3 PHK.
[IpyHIMIBI ~ TPAHCKPHIIIUUA: KOMIUIEMEHTApPHOCTh, aHTHIIAPAJLICIBHOCTD,
ACUMMETPUYHOCTh. TpaHcisauus u e€ 3Tanbl. Yuactue TpancnoptHsix PHK B
OouocuHTe3e Oenka. YcioBus 6uocuHresa 6enka. KogupoBanue aMUHOKHUCIIOT.
Poins pubocom B OuocuHTe3e Oenka.

Opranu3zaiys reHoMa y IpoKapuoT B dYKapuoT. Peryisnus akTHBHOCTH TEHOB
y npokapuoT. ['unoresa onepona (®. Kaxo0, K. Mano). Perynsuust oOMeHHbBIX
mporeccoB B kieTke. Kietounslit romeocTtas.

Bupycbl — HekeTouHble OPMBI KU3HU M OOIUraTHbie mapa3utbl. CTpocHHE
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaros.

BupycHrie 3a601eBanus yenoBeka, KUBOTHbIX, pactenuid. CIIN, COVID-19,

conraJibHbIC U MCIUITUHCKHUEC HpO6JI€MI)I

Knerounblii 1ukn, ero mnepuoisl M perymauusa. HMHrepdaza u  MUTO3.
Oco0eHHOCTH MPOLIECCOB, NMpOoTeKaromuX B nHTepdase. IloaroToBka KiIeTku K
nenenuto. IlpecuHTeTnyeckuil  (MOCTMUTOTHYECKUN), CUHTETHUECKUH H
MOCTCUHTETUYECKUH (TPEMUTOTUYECKUI) TepHOIbl HHTEP(ha3bI.

Matpuunslii cunre3 JJHK — perumkanus. Ilpunnuner perumkanuu JIHK:
KOMIUIEMEHTAPHOCTh, IOJYKOHCEPBAaTUBHBIM CHHTE3, aHTUIAPAIIEIBHOCTD.
Mexannsm pernkanuu J{THK. Xpomocomsl. Ctpoenne xpomocom. Tenomepsl u
TenoMepa3a. XpPOMOCOMHBIM HaOOp KIETKM — KapuoTul. JIMIUIOMAHBIA U
rafmjaouaHbIl  Habopbl XpoMocoM. ['omornoruunsle XpoMmocombl. [lonoBeie
XPOMOCOMBI.

Jlenenve kieTku — MuTo3. CTaguu MUTO3a U MIPOUCXOASIINE B HUX MPOLECCHI.
Tunsl muto3a. KaprokuHes u nuTOKMHE3. brojorndeckoe 3HaueHWE MHUTO3a.
Perynsamus mutoTMYeckoro nukia KieTku. IIporpammupyemas kieTouyHas
rubesb — anomnTo3.

(DYHKHI/IOHa.]'H)Haﬂ TCHOMHKAa

Opranusm Kak OMoJIOrHYecKas CUCTeEMa

3.1

O)IHOKJ'I €TOYHBIC, KOJIOHHAJIbHBIC, MHOTOKJICTOYHBIC OpTraHHU3MBbI n

MHOT'OTKAHCBBIC OPTraHU3MBIL.
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@opMbl pa3MHOXKEHHsI OpPraHU3MOB: Oecronoe (BKJIIOYash BEreTaTWBHOE) U
nojoBoe. Buapl 0ecrmonoro pa3MHOXKEHHS: IOYKOBAHUE, CHOPYIISIHA,
(bparmMeHTanys, KIOHUPOBaHHE.

[TonoBoe pasmuoxenue. IlonoBble kneTku, wiM ramersl. Meio3. Craauu
Mmeno3a. [loBenenne xpomocom B Menose. Kpoccunrosep. buonormyeckui
CMBICJI M€103a U MOJIOBOTO ITponecca. Meio3 u ero MecTo B )KU3HEHHOM LIMKJIE
OpPraHU3MOB.

IIpenzapoapieBoe pa3Buthe. ['ameTorenes y >kuBOTHbIX. IloJ0BBIE XKeine3bl.
OOpa3oBanue ¥ pa3BUTHE TMOJIOBBIX KieTokK. CrepmaroreHe3 M OOTeHes.
Crtpoenne moyoBBIX KIETOK. OIUIOZOTBOPEHHE U 3MOPHOHAIBHOE DPa3BUTHE
KHUBOTHBIX. CrocoObl  OIUIOIOTBOPEHHUS:  HApy)KHOE,  BHYTpPEHHEE.
ITapTeHorenes.

WnauBuyanbHOe pa3BUTHE OpraHu3MoB (oHTOreHe3). Craguu sMOpuoreHesa
KMBOTHBIX (Ha mmpuMepe IsarymkH). Apoonenne. Tumbt gpodnenuns. OcobeHHOCTH
Ipo0JIeHUsT MJIEKOIUTAIOMIMX. 3apOo/bIIIeBble JUCTKU (racTpyisuus). 3akiaaka
OpPraHoB M TKaHEW M3 3apOAbIIIEBBIX JIMCTKOB. B3anMHoe BiusHHE 4YacTel
pa3BuBatolIerocs 3apojbiia (3MOpHOHANbHAsT MHIYKLKA). 3akKiajgka IulaHa
CTPOEHUS KMBOTHOIO KaK PE3yJbTaT HEPAPXUUECKUX B3aUMOJECHCTBUN T'€HOB.
Biusnue Ha SMOpHOHAIBHOE pPa3BUTHE Pa3IMUHBIX (PAKTOPOB OKPYXKAIOLIEH
cpenpbl.

Poct u pasButrue >xuBOTHBIX. IlocTamMOpuoHnanbHbiil nepuox. Ilpsimoe u
HenpsiMoe pas3BuTHe. Pa3zButue ¢ meramopdo3oM y O€CrO3BOHOYHBIX H
II0O3BOHOYHBIX JKMBOTHBIX. bHonornueckoe 3HaueHHE NPSAMOIO U HENPSAMOIo
pa3BUTHsA, UX PACIPOCTPAHEHUE B IpHUpoJe. TUIBI pocTa )KMBOTHBIX. DaKTOPbI
peryyisiMu pocTta >KMBOTHBIX M denoBeka. CTaguu NOCTIMOPHUOHAIBLHOTO
pa3BUTHA Y )KUBOTHBIX U YesloBeKa. [leprnosibl OHTOreHe3a yenoBeKa.
Pasmuoxenue u pasButue pacreHuit. ['amerodur u cnopodut. Meiio3 B
KU3HEHHOM IMKJe pacTeHud. OOpa3zoBaHue CIOp B TMpolecce Meiosa.
l'amerorenes y pacrenmii. OIUIOJOTBOPEHHE M PA3BUTHE PACTUTEIBHBIX
OopraHu3MoB. /[BoiiHOE OIUIOIOTBOPEHHUE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue
U pa3BUTHE CceMEHU. MexaHM3MBbl pEryJjsiliud OHTOI€HE3a y PACTeHHUH U

JKHUBOTHBIX

HCTOpI/IH CTAHOBJICHUA W Ppa3BUTUA TCHCTUKU KaK HAYKH. OcHOBHBIC
TCHETHYCCKHE IMOHATHSI U CHUMBOJEL. [ OMOJIOTHYHBIC XPOMOCOMEI, aJlJICJIBHBIC
I'CHBbI, aJIbTCPHATHWBHBLIC IIPU3HAKH, )IOMI/IHaHTHblf/'I n peuecanHmﬁ IMPU3HAK,
roMo3uroTa, rerepo3urora, 4YucCTas JIMHUA, I‘I/I6pI/II[LI, T'CHOTMUII, (bCHOTI/IH.
OcHoBHBIC MCTOAbI I'CHCTUKMH: T I/I6pI/I,Z[OJ'IOF HQCCKHﬁ, HI/ITOHOFH‘{CCKPlﬁ,

MOJIEKYJISIPHO-T€HETHYECKHI
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Monorubpunnoe ckpemBanue. llepBelii  3akoH MeHzpens —  3aKOH
ennHooOpa3us THOPHUIOB TEPBOrO TMOKOJIeHUs. [IpaBUiIo JOMHHHpPOBAHWSL.
Bropoii 3akoH MeHnaenss — 3aKOH paciieruieHus npu3HakoB. [{uronorndeckue
OCHOBBI MOHOTHOPHAHOTO CKpEIIUBaHUs. [ UITOTE3a YNCTOTHI TaMeT.
Ananusupyroiee ckpemuBanue. [IpoMexxyTOUHBIA XapakTep HacjleIOBaHHUS.
Pacuiennenue npu3HakoB Mpy HEMOJIHOM JJOMUHUPOBAHUH.

JurubpuaHoe ckperniuBanue. TpeTuid 3akoH MeHenss — 3aKOH HE3aBHCHMOTO
HacjaeAOBaHUS  NPHU3HAKOB. L[UTONOrMYECKWE  OCHOBBI  JUTHOPHIHOTO
CKpEIIUBaHUS.

CueruienHoe HacnenoBaHue npusHakoB. PaGotrer T. Moprana. CueruieHHOE
HacJe0BaHUE T€HOB, HAPYILICHHE CLEIUICHHUS MEXAYy I'eHaMu. XPOMOCOMHas
TEOpHs HACJIEACTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M ONpEIENICHUs 10Jla. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIi U rereporameTHbld noJi. ['eHernueckas
CTPYKTypa IOJOBBIX XpomMocoM. HacnenoBaHue NpPU3HAKOB, CLEIUICHHBIX C
ITOJIOM.

I'enoTun kak nenoctHas cucrema. [lneloTponus — MHOKECTBEHHOE JICCTBUE
refa. MHOXECTBCHHBIN ajljIeIM3M. B3auMoaelCcTBHE HeEaJICIbHBIX I'CHOB.

KommnementapHocts. Onuctas. [lomumepus
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BzaumoneiictBue reHotuna W cpensl  mpu  (opmupoBaHMM  (peHOTHIIA.
M3MeHunBOCTh NMpHU3HAKOB. KauecTBEHHbIE M KOJIMYECTBEHHbIE NPU3HAKUA. Buabl
VM3MEHYMBOCTH: HEHACIIEICTBEHHAs U HACJIEICTBEHHAS.

MoudukanonHas  U3MeHUMBOCTb. Pomb  cpensl B (pOpMUpPOBaHUU
Moan(UKaMOHHOW n3MeHunBocTH. Hopma peakunu npusHaka. BapuanmoHHbIH
psn u BapuanmonHas kpusas (B. Moranncen). CoiicTBa Moau(UKalMOHHOM
M3MEHYHUBOCTH.

I'enotunuyeckass u3MeH4YMBOCTh. (CBOMCTBA T'€HOTUIMYECKOH H3MEHUMBOCTH.
Buibl reHoTHIMYECKON N3MEHUYMBOCTH: KOMOWHATHBHAS, MyTAL[HIOHHAS.
KomOunatuBHasT W3MEHUYMBOCTh. Mei03 W TONOBOM Ipolecc — OCHOBa
KOMOMHATUBHON U3MEHYMBOCTU. POJTh KOMOMHATUBHON N3MEHUYMBOCTH B CO3JTaHUN
TeHEeTUYECKOro pa3Ho00pa3us B Mpe/esax OAHOro BU/a.

MyraiuoHHas U3MEHUYNBOCTb. BHU/IbI MyTallMii: TEHHBIE, XPOMOCOMHBIE, TCHOMHBIE.
CrioHTaHHBIE U WHIYLMPOBAHHBIE MYTAalUH. SIE€pHBIE M LUTOIIA3MATUYECKHE
Mytaiuu. CoMaTHMYeCKWE M IOJIOBbIE MyTalMd. [IpuunHBI BO3HUKHOBEHHS
MyTauui. MyTareHsl W WX BIWSHUE HA OPraHu3Mbl. 3aKOHOMEPHOCTH
MYTAIlMOHHOIO TpOLEcCca. 3aKOH T'OMOJIOTMUECKHX PSIOB B HACIEACTBEHHON
m3menunBoctn  (H.U. Basuios). BresnepHas  uM3MEHUYMBOCTH M

HacCJICaACTBEHHOCTD




3.5

3.6

Kapuotun wyenoBeka. MexayHapoaHas mOporpaMma HCCIEIOBaHUS TE€HOMa
yenoBeka. MeToabl HM3Yy4YeHUsT TEHETUKM YEJIOBEKA: T'€HEaJOTrHMYeCKuid,
OJIM3HELIOBBINH, IIUTOrCHETUYCCKUH, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIIPHO-T€HETUYECKU. CoBpemeHHOE omnpeaeieHue TeHOTHIIA:
MMOJITHOTEHOMHOE CEKBEHUPOBaHKE, TCHOTUITMPOBAHUE, B TOM YHUCIIE C IIOMOIIIbIO
[MIIP-anamm3a. HacnencrBeHHble 3a00jcBaHMS — YeIOBeKa. I CHHbIE W
XPOMOCOMHBIE 0ose3Hu YyeJIOBEKa. bonessrn ¢ HaclenCcTBEHHOM
MPEAPACTIOIOKEHHOCThIO. 3HAYCHUE METUIIMHCKON T'€HETUKH B ITPEAOTBPALLICHUN

1 JICUEHHH I'eHEeTUYCCKHX 3a00eBanuii yeoBeka. CTBOJIOBBIE KIIETKU

JlomecTukanus U ceseKkuus. 3apoKICHUE CEICKIMU U JIOMECTHKALMU. YYEeHHe
H.J. BaBwioBa 0 ILEHTpax HIPOMCXOXJIEHHS U MHOrooOpasus KyJIbTYPHBIX
pactenuil. Ponb cenekuuu B CO31aHMM COPTOB PACTEHUN M MOPOJ KUBOTHBIX.
Copr, nmopona, mTaMM. 3aKOH TOMOJIOTMYECKMX PAIOB B HACIEACTBEHHON
n3meHunBocty H.M. BaBuioBa, ero 3HaueHue Aj1s1 CEeKIMOHHON padoThlI.
Metoapl ceneKnMOHHON paboThl. MCKycCcTBEHHBI OTOOp: MAaccOBBI U
UHAMBUIYAIbHBIA.  OTanmbl  KOMOMHAalMOHHOW  cenekuuu. VcnblTanue
npousBoauTeneil mo nmotoMctBy. OTOOp MO T€HOTUIY € TOMOIIBI OLEHKH
(beHoTHIa MTOTOMCTBA M OTOOP IO TEHOTHUITY ¢ moMoIIbio ananmu3a JJHK.
HckyccTBeHHBIN MyTareHes3 Kak METO/1 CEJIEKIIMOHHON paboThl. PaguannoHHbIii
U XMMHUYECKMH MyTareHe3 Kak MCTOYHMK MYyTalUil y KyJIbTypHBIX (opMm
opranusmoB. lcrnonp30BaHME T'€HOMHOIO pPENAKTHUPOBAHUS U  METOZOB
pexomOuHanTHeIX JIHK 17151 momy4yeHust ucxoiHOro Marepuana ajsi CEJIeKIHH.
[lonyuenne nonmuruionoB. BHyTpuBHIoBas rubpuanzanus. bianskopoicTBeHHOE
CKpelIvBaHue, WM MHOpUIMHT. HepoJacTBEeHHOE CKpelMBaHue, WK ayTOPUIMHT.
I'ereposuc u ero npuunnsl. Vcnons3oBanue rereposuca B cenekuuu. OtnanéHHas
rubpuam3aius. [lpeononenue Oecruionusi MEXBHIIOBBIX THOPHIOB. JlOCTHOKEHUS

CEJICKIIMU PACTEHUI U YKUBOTHBIX

3.7

OOBEKTHI, UCTIOIb3yEMbIE B OMOTEXHOJIOTHH, — KJIETOUHBIE U TKAHEBBIE KYJIbTYPBI,
MHUKPOOPTaHU3MBI, HX XapaKTepUCTHUKA. TpagullMOHHAs OUOTEXHOJIOTHS:
xje0oneyeHre, TIOMyYeHHE  KHUCIOMOJIOYHBIX  TPOAYKTOB,  BHHOJEINUE.
MukpoOuonorudeckuii cuHTe3. OOBEKTHl MHKPOOHOJIOTHYECKHX TEXHOJIOTHI.
[IpousBoncTBO  Oenka, AaMHUHOKHCIOT M BUTaMUHOB. VckyccTBeHHOE
OIUTOIOTBOPEHUE. PEKOHCTPYKIMS SUUEKIETOK M KIOHUPOBAHUE IKUBOTHBIX.
Meron TpaHCIUIaHTalUU SAEP KIETOK.

XpoMOCOMHAast W TeHHas WHKEeHepusa. VCKyCCTBEHHBIM CHHTE3 T€HA U
KoHCcTpynpoBanue pexkoMOuHaHTHBIX JIHK. J[locTmkennss u mepCreKTHBBI
XpPOMOCOMHOM UM TEHHOM WHXeHepuu. MeaunuHckie OHOTEXHOJIOTHH.

Hcnonbs30BaHNE CTBOJIOBBIX KJIETOK




Cuctema U MHOTOOOpa3ue OpraHMuecKoro Mupa

4.1

4.2

4.3

4.5

4.6

buonornueckoe  pazHooOpasue  opranm3moB. CoBpeMeHHas  cUCTeMa
opranudeckoro mupa. Ilpunmuns! kinaccupukanuu opranuzMoB. OCHOBHbBIE
cUCTeMaTUYeCKHe I'PYIIIbl OPraHU3MOB.

OCOOEHHOCTH CTPOCHMS M KU3HEAEATEIbHOCTH OJHOKJIETOYHBIX OpPraHU3MOB.
bakrepuu, apxen, OTHOKIETOUYHbIE IPUOBI, OJJHOKIETOUYHBIE BOJOPOCIH, IPyTHe
npotuctel.  KosloHManbHble  OopraHu3Mbl.  JIBUKEHHME  OJHOKJIIETOYHBIX
OpraHu3MoOB: aMEOOMIHOE, KI'YTHKOBOE, PECHUYHOE. 3alUTa Y OJHOKIETOYHbIX

OpraHnu3MoOB. PaS,I[pa}KI/IMOCTB Y OJHOKJICTOYHBIX OPraHU3MOB. Taxcucel

MHoroknerounble  pacTeHus. B3auMocBA3bp  4acTed  MHOIOKIETOYHOIO
opranusma. TkaHH, OPraHbl U CUCTEMBI OPIaHOB MHOTOKJIETOYHOI'O OpraHU3Ma.
Opranusm kak enuHoe Lenoe. Tkanu pacTeHuil. THUIBI pacTUTENbHBIX TKAHEH:
oOpa3oBaTenbHas, IOKPOBHAs, NPOBOJMAINAs, OCHOBHAs, MEXaHHUYecKas.
OcobeHHocTH cTpoeHMs, (YHKIMI M pacnojokKeHus TKaHeHd B OpraHax

pacTeHui

BereratuBHbIE ¥ FeHEpAaTUBHBIE OPraHbl pacTeHUH. DyHKIMN OPraHOB U CUCTEM
opranoB. Kapkac pactenuii. J[BUKeHHEe MHOTOKJIETOYHBIX PACTEHUI: TPOITU3MBbI
n Hactuu. [lornomenue BOABI, YIVIEKMCIIOIO ra3a U MHUHEPAIBHBIX BEIECTB
pacteHusmMu. J{pixanue pacrenuil. Auddysus razos yepe3 noBEpXHOCTb KIETKH.
TpancnopTHele cucTeMBbl pacTeHui. Belnenenue y pacTeHuil. 3ammura y
MHOTOKJIETOUHbIX pacTeHuid. Kyrukyna. CpeacrBa MacCUBHOM M XUMHUYECKOU
3amnThl. OUTOHLINIBIL.

Pa3apakxuMoCTh U peryisnus y opraHu3smMoB. Pa3apakuMOCTb U pEryssnus y

MHOTOKJICTOYHBIX paCTeHHﬁ. PocToBEbI€e BelliecTBa M X 3HAUCHUE

MHOroKJIETOYHbIE  KUBOTHBIE. B3aMMOCBsA3p YacTei MHOTOKJIETOYHOTO
opraHnusma. TKaHI/I, OpraHbl U CUCTEMBI OPraHOB MHOTOKJICTOYHOI'O OpraHu3Ma.
OpranmsMm kak eauHoe 11ennoe. 'omeocTas. TkaHu )KMBOTHBIX U YellOBEKa. THUITBI
JKABOTHBIX TKaHEH: JNUTENHAIbHAsA, COCAMHUTENbHAs, MBIIICYHAsA, HEPBHAas.
OcoOeHHOCTH CTpoeHHs, (QYHKIHA W paACHOJIOKEHUS TKaHEW B oOpraHax

JKHUBOTHBIX U YCJIOBCKaA

OpraHsl ¥ CUCTEMBI OPraHOB KUBOTHBIX. DYHKIIMN OPTaHOB U CUCTEM OPTaHOB.
Omnopa Ttena opranu3moB. CKeneTbl OJHOKJIECTOYHBIX W MHOTOKJIETOYHBIX
KUBOTHBIX. HapyXHbII 1 BHyTpeHHUN ckeyeT. CTpOEHUE U TUIIBI COCAUHEHUS
KOCTEH.

JIB>KEHME MHOTOKJIETOYHBIX >KMBOTHBIX. [Iuranue »xuBOoTHBIX. IluTanue
MMO3BOHOYHBIX )XKHUBOTHBIX. J[pIxanue kuBOTHBIX. KoxxHOe nbixanue. XKabGepHoe

U JIETOYHOE JbIXaHHeE.
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5.2

5.3

5.4

JlpIxaHue TMO3BOHOYHBIX JKUBOTHBIX. DBOJIOIMOHHOE YCIIOKHEHHE CTPOCHUS
NETKUX TTO3BOHOYHBIX KUBOTHBIX. JlpIXaTeNbHAs cUCTEMa YelloBeka. MexaHu3m
BEHTWISALMKM JIETKUX Y NOTHL M MIEKONMTAOLMX. TpaHCHOPT BELECTB Y
OopraHu3MoB. TpaHCHOPT BelIeCcTB y *KHUBOTHBIX. KpoBeHOCHas cucrema u eé
opranel. KpoBeHocHas cucTeMa  TO3BOHOYHBIX  KHMBOTHBIX. Kpyru
KpOBOOOpAIIeHUs. DBOJIOLUOHHBIE YCIOXHEHUS CTPOCHUS KPOBEHOCHOU
CHCTEMbI [T0O3BOHOYHBIX >KUBOTHBIX. BhlJiesieHne y opranu3MoB. Beinenenue y
KUBOTHBIX. COKpaTuTesbHble Bakyosiad. Opransl BbliesneHus. CBs3b MOJIOCTH
TeJla C KPOBEHOCHOMH M BBIICIIUTENILHON CHUCTEMaMu. BrijiesieHue y mo3BOHOYHBIX
KUBOTHBIX. 3allUTa Yy MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HX
IIPOU3BO/IHBIE.

PaznpaxuMocTb U peryasnus y opraHu3mMoB. Pa3paxuMocTh y OJJHOKJIETOUHBIX
opranu3MoB. Takcucel. Pa3zapaXuMoCTh W peryisinusi y MHOTOKJIETOYHBIX
pacteHuii. PocToBbIE BEIIECTBA U UX 3HAYEHUE.

HepBHas cuctema u pedieKTopHas peryssius y MHOIOKJIETOUHBIX KHBOTHBIX.
HepBHas cucrema u e€ oTnenbl. OBOJIIOLMOHHOE YCIIOKHEHHE CTPOCHUS
HEPBHOM CUCTEMBI Y )KHBOTHBIX.

Pazpaborka anroputmMoB u mporpamMm st 3p¢GeKTUBHON (HYHKIIMOHATBHOU
aHHOTAllUM  TIeHOMOB,  TPAHCKPUIITOMOB,  IPOTEOMOB,  MeTabOJOMOB

MHUKPOOPTaHNU3MOB, paCTeHI/II\/'I, JKHBOTHBIX U YCJIOBCKA
OpraHI/ISM YCJIOBCKA U €T0 3JO0POBbLE

OpraHsl ¥ CUCTEMBI OpraHoOB 4eoBeKka. OTAebl TOJIOBHOTO MO3Ta ITO3BOHOYHBIX
KUBOTHBIX. Pednekc u pednexropHas ayra. be3yclioBHbIE U YCIIOBHBIE
pednexcel. I'ymopasibHass peryiasiuusi M SHJOKPUHHAs CHCTEMa >KMBOTHBIX M
qenoBeKa. JKene3pl 3HTOKPUHHON CUCTEMBI U MX TOPMOHBI. [IeiicTBIE TOPMOHOB.
B3auMocBs3p HEpPBHON M 3HAOKPUHHOW cucTeM. ['mnoranamo-runogusapHas

cuctema. Pedrnekc u pednexkropHas ayra. besycinoBHble U yCIOBHBIE pedIeKChI

3ammTa opranusma ot 6ose3nei. mmyHHas cucrema denoBeka. KieTouHsiit u
rYMOpaJbHBIA UMMYHUTET. Bpoxn€HHbil, npuoOpeTéHHbIN crenuduyeckuit
UMMyHHUTET. Teopusi KIOHAJIbHO-CENEKTUBHOrO uMMmyHutera (I1.DOpnux,
®.M.bepuer, C.ToneraBa). BocnamurenbHble OTBETHl OpraHu3MoB. Poib

BPOKJIEHHOIO HMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JIeBaHUI

KpoBeHnocHas cucrema u €€ opranbsl. Cepalie, KPOBEHOCHBIE COCY/bl U KPOBb.
Kpyru xpoBoobpaienus. Pabora cepaiia u e€ peryisuus

Hpixanue yenoBeka. Jluddysuss ra3zoB depe3 MOBEPXHOCTb  KIETKH.
JpixaTenbHasg cucTeMa 4esoBeka. JlpIxaTenbHass IMOBEPXHOCTh. Perymsuus

neIxaHus. [[prxaTenpHbie 00bEMBI
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[InmeBaputenbHas cucreMa 4denoBeka. OTAenbl MUIEBAPUTEIBHOIO TPaKTa.
[InmeBapurenpHble  Keie3bl.  BHYTpUIIONOCTHOE W BHYTPUKIETOYHOE

IMUIICBAPCHUC

5.6

5.7

6.1

6.2

IToxpoBbl u ux mnpousBoaHble. Opransl BbaeneHus. Ilouku. Crpoenue u
¢dbyakmonupoBanue HeppoHa. PunbTparus, ceKkpenus 1 00paTHOE BCaChIBaHHE

KaK MCXaHU3MbI pa6OTI)I OpPraHoB BBIACJIICHUA. O6p330BaHI/Ie MOYH Yy YCJIOBCKA

HBI/I)KGHI/IC YyeJIOBEKa: MbImedyHas cucteMa. CKeleTHBIE MBIIIIEI H HUX pa60Ta.

CrtpoeHue U TUIIBI COEAMHEHNS KOCTEN
Teopus 3Bontonuu. PazButue xnu3HU Ha 3emie

OpomonmonHass Teopus Y. Jlapeuna. Ilpeamocbulku  BO3HMKHOBEHHS
napBuHu3Ma. JKu3Hp 1 Hay4dHas nearenbHocTs Y. JlapBuHa.

JiBuokymiye cuibl 3BONIONMHM BUAOB 10 Y. JlapBuHy (BbICOKAass MHTEHCUBHOCTD
pa3sMHOXEHHsT OpraHU3MOB, HAacJEACTBEHHas HM3MEHYUBOCTh, Oopbba 3a
CYIIECTBOBaHUE, €CTECTBEHHBIN U HCKYCCTBEHHBIH 0TOOD).

Odopmienne cuateTnaeckoi Teopun 3Bomonnu (CTI). Heirpansnas Teopust
sBosolK. CoBpeMeHHast SBOJIIOLIMOHHAsS OMOJIOTHs. 3HaUe€HHE IBOJIOLMOHHON

Teopuu B ((OPMUPOBAHUH €CTECTBEHHO-HAYYHOW KapTUHBI MUpa

[Tomynsuus kak 3JIeMEHTapHas eAuHMLA 3BoJounuU. COBPEMEHHBIE METOJbI
OLIEHKH T'€HETHUYECKOTO Pa3sHOOOpa3usi U CTPYKTYphbl MOmyisiuuid. V3meHeHnue
reHooHAa MOMYJSALIUU KaK 3JIEMEHTApHOE SBOJIIOIIMOHHOE SIBIECHHE. 3aKOH
reHeTudeckoro pasHoBecus k. Xapau, B. BaiinOepra.

OneMeHTapHble (DAKTOPbI (JIBMXKYIIME CHJIBI) 3BOMIONMUA. MyTallMOHHBIN
nporecc. KomOuHatuBHas wu3MeH4YMBOCTh. Jlpeildp reHOB — ciydaiiHble
HEHANpaBJIEHHbIE HW3MEHEHUs YacTOT ajulesedl B momyaauusax. O¢¢ekr
OCHOBATEJIS. Murpanuu. M3omsauua  momyssiui: reorpaduyeckas
(mpocTpaHCTBEHHas1), OMooruyeckas (pernpoayKTUBHAS).

EcrectBeHHbIil 0oTOOp — HampaBisoommii  ¢axkrop sBomouuu. Dopmbl
€CTECTBEHHOI0 0TOOpa: ABWXKYIIMHA, CTaOMIU3UPYIOLIUHM, pa3phIBAOIIMMA
(nu3pyntuBHbIi). [TonoBoit oT60p.

[IpucnocoOaeHHOCTh ~ OPraHU3MOB  Kak  pe3ylbTaT  MHKPOIBOIIOIUH.
Bo3HnukHOBeHHE  NpHCIIOCOONEHWM y  opraHu3MoB.  Apomopdosbl U
uanoanantauuu. [Ipumeps! npucnocoOiaennii y opranu3MoB. OTHOCUTENIBHOCTb
MPUCIIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kputepum u cTpykTypa. BupooOpa3oBanue Kak pe3yibTar
MHUKpPO3BOJIONMH. M30msmus — kiroueBoi daktop BumooOpasoBanus. Ilytu u
CIIOCOOBI BH1000pa30BaHMS: aJuIONaTPUIECKOE (reorpaduueckoe),
CUMITaTPUYECKOE  (DKOJIOTHYECKOE), «MTHOBEHHOE»  (TIOJMUTLIOWIN3AIH,

rubpuan3anys). JJIMTeIbHOCTh 3BOTIOIMOHHBIX TTPOIECCOB.
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Mexanu3mbl GOPMUPOBAHUS OHOJIOTUYECKOTO pa3HOOOpa3usl.

Poinb 3BOMIOIIMOHHON OMOJIOTHUHU B pa3paboTKe HAyYHBIX METOJIOB COXPAHEHUS
Onopa3HooOpasus. MUKPOIBOMIOLUSA U KOABOIOLUS MApa3UTOB U MX XO35EB.
MexaHnu3Mbl (OPMUPOBAHUS YCTOWYMBOCTH K AHTHOMOTHKAM M CIIOCOOBI

00pBObI ¢ Hel

Metoapl U3y4eHHsI MaKpO3BOJIONHHU. [laleoHTOIOTHYEeCKHEe METOIBI U3yYCHUS
sBomtorun. [lepexoansie GopMbl U PUIOTEHETUYECKHUE PSIIIBI OPTAaHU3MOB.
Bbuoreorpadudeckue MeTo s n3ydeHus sBotonun. CpaBHeHHE QIIOPHI U (PayHBI
MaTepUKOB M OCTPOBOB. broreorpapudeckue odnactu 3emiun. Bunsr-snnemMuxu
U PEITUKTHIL.

OMOpPHUOIOrMYECKUE U CPaBHUTEIBHO-MOP(]OIOrMUEcKUe METO/Abl H3YUYECHMUS
HBOJIONMUH. |'eHeTHYeCKre MEXaHWU3MBI ABOJIOIMHM OHTOTEHE3a W TIOSBICHUS
SBOJIIOLIMOHHBIX ~ HOBIIECTB. [ OMOJIOTMYHBIE M  aHAJOTMYHBIE OpTaHBI
PynumeHTapabie  opraHbl M aTaBU3MBL.  MOJEKYJISIPHO-TEHETHYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYeCKWe METOABl HW3YYEHHsS  DBOJIOIHH.
I'omosnoruynsie reHsl. COBpeMeHHbIE METOJIbl OCTPOSHHSI (PUIIOr€HEeTHYECKUX
JIePEBbHEB.

XPOMOCOMHBIE MYTaITUH U BOJIOIHS TEHOMOB.

OOmue 3akoHOMEpHOCTH (TpaBuia) IBOMONHHA. HeoOpaTHMOCTh IBOJIFOIIHH.

AﬂaHTI/IBHaH paauanus. HepaBHOMepHOCTB TCEMIIOB 3BOJIFOIIMH

6.4

Hayunble rumore3sl NpPOUCXOXKIEHUS >KU3HM Ha 3emuie. AOuoreHes u
naHcnepMusa.  JloHaydHble — NPEACTABIEHUS O  3apOXKACHUU  KU3HU
(kpearoHu3M). I'mnore3a MOCTOSHHOIO CaMO3apOXKICHHUS JKM3HH M €
onpoBepxkeHue omnbitamu O. Pemu, JI. Cnamnanmanu, JI. Ilacrepa.
[IpoucxoxaeHne KU3HU U aCTPOOHOIIOTHUSI.

OcHOBHBIE 3Talbl HeOpraHUueckon »Bostonuu. [lnanerapHas (reosornueckas)
HBOJIOIMUS. XUMHUYECKass 53BOMIONMA. AOHUOTeHHBI CHUHTE3 OpraHMYecKUX
BemectB u3 Heoprannyeckux. Ombir C. Mmmnepa u I'. FOpu. O6pa3oBanue
nonumepoB u3 MoHoMepoB. KoanepsaTHas runore3a A.M. Onapuna, runoresa
nepsuyHoro OynboHa J[x. XonneitHa, reHetuueckas rumnoresa I. Mémrepa.
Pu6o3umsr (T. Yek) u runoreza «mupa PHK» V. I'mnbepra. @opmupoBanme
MeMOpaH U BOSHUKHOBEHHE MPOTOKIIETKH.

Hcropust 3emnm u meToasl €€ u3ydeHus. Vckonaemble OpraHM4ecKUe OCTATKH.
I'eoxponomnorust u e€ mMetoabl. OTHOCHTENbHAs M a0COMIOTHAS T€OXPOHOJIOTHSL.
I'eoxpoHonornyeckas 1Kaja: 30Hbl, 3pbl, IEPUOBL, JTIOXH.

HavansHele 3Tansl opranndeckoit s3pomtonnd. [losBienne n 3BoronMs MEepBhIX

KJIETOK. OBomonus Mertaboin3ma. BO3HHUKHOBEHHE TEpPBBIX SKOCHUCTEM.




CoBpeMeHHbIE MHUKpOOHbIE OWOMIEHKM KaK aHajor NepBbIX Ha 3emiie
coobmiectB. CTpomMaTonuTsl. [IpoKaprOTH U 3YKapUOTHI.

[Ipoucxoxaenue 3ykapuoT (cUMOMOTreHe3). DBOJIIOLMUOHHOE MPOUCXOKICHHE
BUpYycOB. IlponcxoxaeHne MHOTOKJIETOYHBIX OpraHu3MOB. BoO3HUKHOBeHHE
OCHOBHBIX I'pYIIII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE ATallbl 3BOJIIOLMU BBICHIMX pacTeHHid. OCHOBHBIE apoMOp(O3bI
pactenuii. Bbixox pactenuii Ha cymy. [losiBieHne CHOpPOBBIX pacTEeHU U
3aBoeBaHue MMM cymu. CemeHHble pacTeHus. [IpoucxoxaeHue HBETKOBBIX
pacTeHui.

OCHOBHBIE ATalbl 3BOJIIOLMU KUBOTHOrO Mupa. OCHOBHBIE apoMOpP(O3bI
*KUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIIEHUE COBPEMEHHBIX
tunos. [lepBrie XOpa0BbI€ )KkUBOTHBIE. JKH3HB B BOJI€. DBOIIOLKS TO3BOHOYHBIX.
[Mpoucxoxneane ampubuit u pentumii. [IponcxoxaeHne MICKOMUTAOIINX H
ntuy. [lpunnun xmrodeBoro apomopgo3a. OcBoeHHE OECIO3BOHOYHBIMU U
[M03BOHOYHBIMH KUBOTHBIMU CYILIH.

PazButue xu3HM Ha 3emiie IO ApaM U IEPUOJIaM: apXeld, IPOTepO30ii, Maaeo3oi,
Me3030H, KaiHo30il. OOmas xapakTepuCTHKa KJIMMara U TIe0JIOTHYECKUX
npoueccoB.  IlosiBneHne W pacuBeT — XapaKTEpPHbIX  OPraHU3MOB.
VYrneoOpa3oBaHue: €ro yCIOBUS U BIMSHUE HA Ta30BbIil cOCTaB aTMOC(hEpHI.
MaccoBble BBIMMpAHUSl — JKOJOTMYECKHE KpHU3MChl mpouuioro. [IpuumHbl 1
CIIEJICTBUSI MacCOBBIX BhIMUpaHUil. COBpeMEHHBIN 3KOJIOTUYECKHI KpU3HC, €TO

0COOEHHOCTH

6.5

Paznenst u 3amaum anTponosoruud. Metoasl aHTpornonorud. CTaHOBJIEHHE
IIPEICTaBICHUN O MPOUCXO0KIEHUH YeoBeka. COBpEMEHHBIE HAyYHBIE TEOPUH.
CxozcTBO yennoBeKa ¢ KUBOTHBIMU. CHCTEMAaTHYECKOE IOJIOKEHUE YEIOBEKa.
CBuzerenbcTBa  CXOACTBA  4YEJIOBEKa C  KUBOTHBIMU:  CPaBHUTENIBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTHYECKHE, (hbU3M0JIOTO-OMOXUMHYECKHE,
nosefeHueckue. OTiMuus YenoBeKa OT JKUBOTHBIX. IIpsamoxoxxneHue u
KOMIUIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE TOJIOBHOIO MO3ra U BTOPOU
CUTHAJIbHOW CHCTEMBI.

JBuwxymue cuibl ((akTopbl) aHTPOIIOTE€HEe3a: OMOJIOTHYECKHE, COLMANIbHBIE.
CooTHolleHrne OMOIOTHYECKUX U COIUANIBHBIX (DPAKTOPOB B aHTPOIIOTeHE3E.
OCHOBHBIE CTagUM aHTPOIIOTre€He3a. ABCTPAJONUTEKH — JBYHOTHE IIPEIKH
moned. YenoBek yMmenbld, NepBbIE M3TOTOBIEHUA OpyAMil Tpyna. Yemosek
MPSIMOXOJIAIIMNA W TIEPBBINA BBIXOJ JIOJeH 3a mpenensl Adpuxu. Yemosek
reiiaensoeprckuil — oOIUi MpeloK HeaHIepPTaIbCKOIO YeIOBEKa U YeJIoBeKa
pazymHoro. YenoBek HeaHAEPTAIbCKUM KaK BHJI JIFOJIEH XOJIOJAHOTO KJIMMAaTa.
UYenoBek pa3yMHBI COBPEMEHHOTO THIIA, JEHUCOBCKUU YEJIOBEK, OCBOEHHUE

KOHTHHEHTOB 32 MpeneiaamMu AQpuki.




DBOJIIOLUSL COBPEMEHHOTO 4YeJoBeKa. ECTeCTBeHHBIM OTOOp B MOMYISIMAX
4yenoBeka. MyTalmoHHBIN nporiecc ¥ noauMopdusm. TlonyasiroHHbIE BOJIHBL,
apeiid reHoB, Murpanus 1 «3(p(eKT oCHOBATENs» B MOMYJISILUAX COBPEMEHHOTO
YeJI0BEKA.

UYenoseueckue pacel. [loHdatne o pace. boisbmme packl: eBponeouaHas
(eBpaszuiickasi), aBCTpaJIO-HErpouJHAsi (PKBATOpUAIbHAs), MOHTOJIOUHAS
(a3uarcko-amepukaHckasi). Bpems u nmyTtu pacceneHusi 4eaoBeKa MO IJIaHETe.
EnuncTBO yenmoBeweckux pac. HayuHas HecOCTOSTENBHOCTh —pacHu3Ma.
[TpucnocoOIeHHOCTh 4YeIOBEKa K pa3HBIM YCIOBUSM OKPYXKAIOMIEH Cpesbl.
Bnusinue reorpaduueckoit cpembl U napeiida reHOB Ha Mopdonorui u

(bI/ISI/IOJ'IOFI/IIO YCJIOBCKA

OKOCHCTEMEI U MMpucymue UM 3aKOHOMEPHOCTHU

7.1

Pasnens! u 3agaun sxosorun. CBsi3b DKOJIOTUHU C IPYTMMH HAYKaMHU.
Mertoabl 3konorun. IloneBble HaOMIOAEHHUS. DKCIEPUMEHTHl B 3KOJOTMH:
pUpPOAHbIE U JlabopaTopHble. MojenupoBaHue B 3KOJOTMU. MOHUTOPUHT

OKPY>KaIOIEH Cpebl: TIOKATbHBIN, pETHOHAIBHBIN U TJI00AIbHBIN

7.2

Okonorndyeckue (HakTopel U 3aKOHOMEPHOCTH WX neictBusa. Knaccupukarms
HKOJIOTUYECKUX (HaKTOpOB: AOMOTHUYECKHE, OMOTHYECKHE, AaHTPOIOTCHHEIE.
OOue 3aKOHOMEPHOCTH JAEUCTBUS 3Kojoruueckux (axropos. IlpaBuio
munumyma (K. [npenrens, FO. JIn6ux). TonepaHTHOCTb. DBpUOMOHTHBIE U
CTEHOOMOHTHBIE OPTraHU3MBI.

Abunotnueckue akropsl. CBeT Kak 3KoJoruueckuit ¢pakrop. JleiicTBue pa3HbIX
YYacTKOB COJHEYHOTO CIIEKTpa Ha OpPraHu3Mbl. OKOJOTMYECKUE TPYIIIBI
pacTeHM M JKMBOTHBIX II0 OTHOIIEHHIO K cBeTy. CHUrHajibpHas poJib CBETa.
DOTONEPUOIN3M.

TemnepaTypa kak »dkojoruueckuil ¢akrop. J[lelicTBue Ttemmeparypbl Ha
opranusmsl. [IoMKHI0TEpMHBIE B TOMOWOTEPMHBIE OPIraHU3MBbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxxnocte kak skonornyeckuil ¢dakrop. IlpucnocoOnenuss pacteHHil K
MOJ/IepKaHuI0 BogHOro Oamanca. Kiaccudukanus pacTeHHid M0 OTHOILICHUIO K
BoJie. [Ipucnocobenns >KUBOTHBIX K M3MEHEHHIO BOJTHOTO PEKUMA.

Cpenpl oOWTaHUS OpPraHU3MOB: BOJHAs, HA3eMHO-BO3IYIIHAas, MOYBEHHa,
rilyOMHHas TMOANOYBEHHAs, BHyTpUOpraHu3MeHHas. OU3NKO-XUMUYECKUe
0COOEHHOCTH cpell OOMTaHUs OpraHu3MoB. lIpucrnocoGiieHus OpraHu3MOB K
KU3HU B Pa3HBIX CPEIAX.

buonornueckue putmbl. BHemHue u BHyTpeHHHE puTMbl. CyTO4HBIE H
roJu4HbIe pUTMBI. [IprUcroco6IeHHOCTh OPTaHU3MOB K C€30HHBIM H3MEHEHUSIM

YCJIIOBUU KU3HU.




Kuznennsie Gopmbl opranu3moB. [lonsTue o xxuzHeHHoit popme. JKuzneHHbIC
(OpMBI pacTeHUM: JEPEeBbs, KYCTAPHUKHU, KYCTAPHUYIKH, MHOTOJICTHUE TPABBI,
oJlHOJIeTHUE TpaBbl. JKN3HEHHBIE POPMBI dKUBOTHBIX: THPOOHOHTHL, FEOOMOHTHI,
a’poOnoHTHL. OCOOCHHOCTH CTPOCHHS M 00pa3a KU3HH.

buotnueckue ¢dakropel. Buasl OHOTHYECKHX B3aWMOJCUCTBUN: KOHKYPEHITHS,
XHUIIHAYECTBO, CUMOMO03 1 ero Gopmbl. [lapazutusm, Kooreparys, MyTyain3Mm,
KOMMEHCAJIU3M  (KBapTUPAHTCTBO,  HaxyjeOHMuecTBO).  Herpoduueckue
B3aUMOJACHCTBUsA  (Tommueckue, Qopuueckue, Hadpudeckue). 3HaueHUE
OMOTHYECKMX B3aMMOACHCTBHIA I CYINIECTBOBAHUS OPTraHU3MOB B Cpeie

obutanus. [I[pUHINIT KOHKYPEHTHOT'O UCKIIIOUCHHS

7.3

DKOJIOTUYECKHE XapaKTePUCTUKU monyisnuu. [lomyrsius kak Ouojoruueckas
cucrema. Pojib HEOHOPOAHOCTH cpelibl, Pu3HUecKiX 0apbepoB U OCOOCHHOCTEH
OuoJioruu BU0B B (POPMUPOBAHUN IPOCTPAHCTBEHHON CTPYKTYPbI MOMYJIISAIMMA.
OcHOBHBIE ITOKA3aTeIM MOIMYJSALUN: YUCICHHOCTb, IUNIOTHOCTh, BO3pAacTHas U
IIOJIOBAsT CTPYKTYpa, POXKAAEMOCTb, MPUPOCT, TEMI pPOCTA, CMEPTHOCTS,
MUTpaLys.

Okosorudeckas CTpykrypa mnomyiasiuuu. OneHka 4YHMCIEHHOCTH IOILYJISLMH.
JluHaMyKa MONMyJALUU U €€ PEeryssiiusa. buoTH4ecKkuii NOTEeHIMAI OMYJIALNHN.
MopenupoBanne auHaMuKM —nonyiaanuu. KpuBele pocTa  YHUCIEHHOCTH
nonyisinuu. Kpussle BbpKkMBaHMs. Perynsanus 4MCIEHHOCTH NMOMYJISLUN: POJIb
(GakTOpoB, 3aBUCALIMX M HE 3aBUCAIIUX OT IUIOTHOCTH. OKOJIOTUYECKUE
cTpaTeruu BUJOB (r- u K-cTparerun).

[TonsitTue o0 »sKonoruueckod Humie Buaa. MecroobuTtanue. MHoromepHas
Mozenb dkosorndeckor Humu JIk.M. Xaruynncona. PazMepsl dKkosornueckou
Humu. [ToreHnuanbHas U peaan3oBaHHAas HULLIN.

Bun xak cucrema mnomynsiuil. Apeansl BUAOB. Buabl M HMX JKU3HEHHBIE
CTpaTeruu. 3aKOHOMEPHOCTH  TIOBEJIEHUS M  MUTpPAlUdl  KUBOTHBIX.

buonornyeckue HHBa3UU JYKCPOIAHBIX BUJ0OB

7.4

CooOmiectBa opranu3smMoB. buoneHo3 u ero crpykrypa. CBs3uM Mexay
opraHuzMamMu B OuolieHO3e. DKocucTeMa Kak OTKpbITas cucrema (A.JDx.
Tencnu). OyHKIMOHATIBHBIE OJOKM OPraHU3MOB B HKOCHUCTEME: MPOAYLICHTHI,
KOHCYMEHTBI, peayleHThl. Tpodudeckue ypoBHH. Tpoduueckre nenu u CeTu.
AOGuoTtndeckue 010k 3kocucTeM. [1ouBbI U Wbl B 9KocucTeMmax. KpyroBopot
BEILECTB U ITIOTOK YHEPTUU B DKOCUCTEME.

OcHOBHBIE MOKa3aTeNN 3KOCUCTEMBL. buomacca u npoAayKuus. DKOJIOTHYECKHUE
MMpPaMHJIbl YUCell, OMOMAacCChl U YJHEPTHH.

HanpaBieHHble 3aKkOHOMEpHBIE CMEHBI COOOIIECTB — cyKueccuu. [lepBuunbie u

BTOPUYHBIC CYKHOCCCHMU W UX IPUYUHBIL. AHTpOHOFCHHLIe BO3II€I>'ICTBPI$I Ha




cykueccun. KnmmakcHoe —coobmiectBo.  buopasHooOpasume ©  HOJNHOTa
KPYTOBOPOTA BEILIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[Ipupoanbie 3KOCUCTEMBI. AHTPOIMOTEHHBIE 3KOCHCTEMBL. ATPOIKOCHUCTEMA.
ArporeHos. Paznuuuns Mexay aHTpONOreHHBIMH M PUPOTHBIMU 3KOCUCTEMAMH.
Yp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opozckas ¢iopa
u ¢ayna. CuHaHTpomm3amusi Tropojackol ¢ayHbl. buonorudeckoe
XO35IIICTBEHHOE 3HAYEHHE arpOdKOCHCTEM U YpOOIKOCHCTEM. 3aKOHOMEPHOCTH
(hopMUpOBaHUSI OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B SKOCHCTEMAX.
[TepeHoc PHEPrUM U BELIECTB MEXKITY CMEKHBIMH SKOCUCTEMAMU. Y CTOMYMBOCTD
OpPraHU3MOB, TIONMYJSIIMA ¥ JKOCUCTEM B YCIOBHSX €CTECTBEHHBIX U

AHTPOIIOI'CHHBIX BOSﬂeﬁCTBHﬁ

7.5

buochepa — oOmeruranerapras o00o0yiouka 3eMIIM, TAE CYIIECTBYET WIIH
cyliecTBoBania xu3Hb. Yuenue B.M. Bepnanckoro o Ouocdepe. OOGnactu
6uocdepsl u e€ cocras. JKupoe BeriecTBo Ouochepsl U ero PyHKIIHH.
3aKOHOMEPHOCTH cyIlecTBoBaHUsl Ouocgepbl. OcobeHHOCTH OHOChEephl Kak
rnobanpHOM  SKOocucTeMbl. JluHamudeckoe paBHOBecue B Ouocdepe.
KpyroBopotsl BemiecTB M OMOreOXMMHUYECKHE IMHKIbI (yrieponaa, as3ora).
PurmuanoCTS siBIIeHMI B Onocdepe.

3oHanpHOCTE Onocdepsl. [lorstue o 6uome. OCHOBHBIE OMOMEBI CYIIN: TYHAPA,
XBOMHBIE JIECA, CMEIIAHHBIE M IIMPOKOJMCTBEHHBIE Ji€ca, CTENH, CAaBAHHBI,
MyCTBIHU, TPOMUYECKHE Jieca, BBICOKOTOPhs. KiumaT, pacTUTeNbHBIA W
KUBOTHBIN MUP OMOMOB CYIIIH.

Crpykrypa 1 (QyHKUHS KHUBBIX CHUCTEM, OLIEHKA X PECYPCHOTO MOTEHIMAjIa U

O6uochepHbIX QyHKIHI

7.6

DKOJIOTHYECKUE KPU3UCHI U UX MTPUYUHBL. Bo3eiicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHue BO3AyIIHOM cpenbl. OXpaHa Bo3yXa. 3arpsi3HEHUE BOIHOM Cpelbl.
OxpaHna BOIHBIX pecypcoB. Pazpymienne noussl. OxpaHa IOYBEHHBIX PECYPCOB.
N3menenne kimmara.

AHTpPONIOT€HHOE BO3ACHCTBUE HA PACTUTENBbHBIA M JKUBOTHBIM Mup. OXpaHa
PacTUTEIBHOIO M KMBOTHOTO MUpa. OCHOBHBIE NPUHIMUIBI OXPaHbl IPUPOJIBI.
Kpacubie xuuru. Ocobo oxpansemble mnpupojusie Teppuropun (OOIIT).
Borannueckue caapl ¥ 300J0THYECKHE MTAPKU.

OcCHOBHbIE TNPUHIUIBl YCTOMYMBOIO Ppa3BUTHS 4YEJIOBEYECTBA U IPUPOJIBI.
PanmonanbHoe  MPUPOAONOIB30BAHME M COXpAaHEHHE  OHOJIOrMYecKOro

paszHooOpa3ust 3eMiau




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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