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MMOACHUTEJIBHAS 3AIIMCKA

[Iporpamma no yue6HOMY Tmipeamety "buonorus" (manee - 6uosiorusi) Ha
YpOBHE cpeqiHero obiiero oopa3zoBanus paspadorana Ha ocHoBe DenepanbHOro
3akoHa oT 29.12.2012 Ne 273-®3 «0O06 ob6pazoBanun B Poccuiickoii
Oepneparun», GI'OC COO, Konueniuu mnpenogaBaHus y4eOHOTro MpeaMera
«buonorus» M OCHOBHBIX MOJOXEHUM (denepanbHO pabodeil MporpaMmbl
BOCITUTAHUSI.

VYueOubiii mpenmer «buonorus» yrnmyonénnoro ypoBHs usyudenus (10-11
KJIAcChl)  SIBISIETCS. OJAHMUM W3  KOMIIOHEHTOB TMpEeJAMETHOM  o0sactu
«EcrecTBeHHO-HayuyHble mnpenmeTsl». CornacHo mnonoxenusm PIrOC COO
npoduibHble y4eOHbIE NpPEIMEThl, H3y4yaeMble Ha YriayOJIEHHOM YpOBHE,
SBJISIIOTCS criocoboM audepeHimanu oOy4eHus: Ha ypOBHE CpeHEro oOIero
o0pa3oBaHus U TMPHU3BaHBI OOECIEUYUTH MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM
oO0lIMM, CpEeIHUM OOIIKUM, CpPEIHUM TPOPECCUOHAIBHBIM U  BBICIIUM
oOpa3zoBaHueM. B To jxe BpeMs KaKIbli U3 3TUX Y4€OHBIX MPEAMETOB JIOJKEH
ObITh OpPUEHTHUPOBAaH HA TNPHUOPUTETHOE pEIICHHE O00pa3oBaTENIbHBIX,
BOCIHUTATENIbHBIX W Pa3BUBAIOIIMX 3a/1ay, CBS3aHHBIX C MpoQopUEHTALUEH
oOydaromuxcs MW CTUMYJIMPOBAHMEM UHTEpeca K KOHKPETHOM o0nacTu
HAyYHOTO 3HAHHUA, CBSI3aHHOTO C OWOJNIOTHEH, MEIUIIMHOW, DKOJIOTHEH,
NICUXOJIOTHEHN, CHOPTOM HJIM BOSHHBIM JIEJIOM.

[Iporpamma mo yue6HOMy npenmety "buonorusa" maér mpeacraBieHHE O
IeJIM U 3ajla4ax M3ydeHus yuyeOHoro rnpeameta «buonorus» Ha yriyOJ€HHOM
ypOBHE, ompenenseT o0s3aTebHOe (MHBAPUAHTHOE) MPEIMETHOE COJIEpKaHHeE,
€ro CTPYKTYpUPOBAHHUE IO pa3jieliaM W TeMaM, PACIpeeieHHe IO Kiiaccam,
PEKOMEHYeT IMOCJIeI0BAaTEeIbHOCTh U3YUYCHHsI YYEOHOr0 Marepuana ¢ y4EToM
MEXIPEIMETHBIX U BHYTPHUIPEIMETHBIX CBS3€H, JOTUKH y4eOHOTro Impoiiecca,
BO3pPACTHBIX OCOOCHHOCTEH oOydamommuxcsa. B mporpamMmme 1o Ouoioruu
peain30BaH MPUHIUI NPEEMCTBEHHOCTH C H3Y4YE€HHEM OMOJIOrMH Ha YPOBHE
OCHOBHOTO o00miero oOpa3oBaHus, Omaromaps dYemMy MPOCMAaTPUBACTCS
HAIpaBJICHHOCTh Ha TMOCIEAYyIOIlee pa3BUTHE OHOJOTUYECKUX 3HAHHIM,
OpPUEHTUPOBAHHBIX Ha (JOPMUPOBAHUE E€CTECTBEHHO-HAYYHOI'O MUPOBO33pPEHUS,
HKOJIOTMYECKOT0 MBIIUIEHUS, MPEJACTaBICHUI O 3J0pOBOM 00pa3e *U3HH, HA
BOCIIMTAHHE OEPEKHOr0 OTHOIICHHUS K OKpYyKaroliedl mnpupoaHoit cpene. B
[IporpaMme Mo OMOJIOTUH TaK)Xe MOKa3aHbl BO3MOYKHOCTH Y4eOHOIO mpeamera
«buonorus» B peamuzanuu TpedoBanuiit PI'OC COO k mIaHUPYEMbIM
JUYHOCTHBIM, METANpPEAMETHBIM M TMPEAMETHBIM pe3yiabTaTaM OOydYeHUS U B
(OpMHpPOBaHMM OCHOBHBIX BHUJOB YUYEOHO-IIO3HABATEILHON JESTEIBHOCTU



0o0ydJaromuxcs MO0 OCBOEHHUIO COJIEpKaHUsI OMOJOTHYECKOTO O0pa3oBaHMsS Ha
YPOBHE CPEeIHET0 00IIero 00pa3oBaHuUs.

VYueOuwiii npeamer «buoyorus» Ha ypOBHE CpeAHEro  oOIIero
oOpa3oBaHus 3aBepliaeT OuOJOrMYeckoe o0pa3oBaHME B  IIKOJE U
OpPUEHTUPOBAH HA PACUIMPEHUE U YriayOJeHue 3HAaHUN 00ydaromMXcs O >KMBOU
MPUPOJAE, OCHOBAX MOJEKYJISIPHOW M KIETOYHOM OHOJOTMHU, 3MOpPUOJIOTUU U
OMOJIOTUN PA3BUTHUSA, T€HETHKH, CEJIEKIMH, OMOTEXHOJOTHH, 3BOJIOLMOHHOIO
YUEHUS U SKOJIOTHH.

N3yuyenue yuebHoro mnpenmera «buosorus» Ha yriiyOJIeHHOM YpOBHE
OPUEHTUPOBAHO Ha MOJATOTOBKY OOYYAIOMIMXCA K MOCIEAYIOIIEMY MOJTYYEHHUIO
Ouonornyeckoro oOpa3oBaHHMS B By3aX UM  OpraHM3alUsiX CpPEIHEro
npodeccuoHanbHOro obpazoBanus. OCHOBY €ro cojep>KaHus COCTaBIsET
cucTeMa OMOJIOTUYECKUX 3HAHUMU, MOJYYCHHBIX MPU U3YYCHUU 00YYarOIIMMUCS
COOTBETCTBYIOIIMX CHCTEMAaTHUYECKUX pa3[ejoB OWOJIOTMM Ha YpOBHE
OCHOBHOTo obmiero o6paszoBanusi, B 10—11 kmaccax 3T 3HAHUS MOJTYYAIOT
pasButue. Tak, paciiupeHsl U YriryOJIeHbl OMOJIOTMYECKHE 3HAHUS O PACTCHUSX,
KUBOTHBIX,  rpuoax, OakTepusix,  OpraHu3Me  4YeJIOBeKa, 001X
3aKOHOMEPHOCTSIX ~ KM3HHU, JIOMOJHUTENHHO  BKJIIOYEHBI OHOJOTUYECKUE
CBEJICHUS TPUKIAJHOTO M TIOUCKOBOTO XapakTepa, KOTOpble MOXKHO
UCIIOJIb30BaTh KaK OPUEHTUPHI [UIsl TOCIEAyIoIero BbeiOOpa mpodeccuu.
Bo3morxkHa Takxke MHTErpamus OMOJIOrMYEeCKUX 3HAHHM C COOTBETCTBYIOIIMMU
3HAHUSIMHU, TMOJYYEHHBIMH OOYYaIOIIMMHUCS TPU U3YYeHUH (DU3UKH, XUMHH,
reorpaduu 1 MaTEMAaTHKHU.

Crpyktypa mporpamMmbl mo ydeOHOMY mnpeamety "buomorus" oTpaxkaeT
CUCTEMHO-YPOBHEBBIM U HBOIIONMOHHBIA TMOAXOABl K H3YyYEHUIO OHOJIOTHH.
CornacHo WM, W3Yy4alOTCSi CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpHBIE IS
KUBBIX CUCTEM PA3HOI'0 YPOBHS OpPraHHU3alllM, SBOJIOLUHN OPTaHUYECKOTO MUpPa
Ha 3emiie, COXpaHEHHsI OHMOJOTHYECKOT0 pa3HooOpas3usi 1uranetsl. Tak, B 10
KJIacCeé H3y4YaloTCSi OCHOBBI MOJEKYISIPHOM H  KIETOYHON OWOJIOruH,
AMOPHUOJIOTUU W OMOJIOTHH Pa3BUTHSI, TEHETUKU M CEJIEKIINH, OMOTEXHOJIOTHH U
CUHTETUYECKON OHOJIOTUH, aKTyaIM3UPYIOTCA 3HAHUS OOydYaromuxcs II0
OoTaHWKEe, 300J0THHM, aHAaTOMHH, Gu3nonorun uyenoBeka. B 11 kmacce
M3Yy4aroTCs 3BOJIFOLIMOHHOE YUEHHE, OCHOBBI 3KOJIOTUHU U yueHue o Ouocgepe.

VYueOnpiii mnpeamer «buomorusi» Tpu3BaH 00€CIEUYUTH OCBOCHHE
oOydJaromuMuCs OWOJIOTUYECKUX TEOpPUA W 3aKOHOB, WJACH, MPUHIIUIIOB |
MpaBUJl, JIEXKAIIMX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTUHBI
MHpa, 3HAHUW O CTPOCHUHU, MHOTOO0pa3uK U OCOOCHHOCTAX KIETKU, OPraHU3Ma,
MONYJISIIIUU, OUOLIEHO3a, SKOCUCTEMBI, O BBIIAIOUIUXCSI HAYUYHBIX TOCTUKEHUSX,



COBPEMEHHBIX  HUCCJIEAOBAaHUAX B  OWOJOTMM, NPUKIAIHBIX  aCIEKTax
Ouonormdyeckux 3HaHWM. Jg pa3BuTHA U TOAJACpPXKAHHUS  MHTEpeca
oOydaromuxcs K  OHOJIOrMM  Hapsily CO  3HAQUUTEIbHBIM  00BEMOM
TEOPETHUYECKOTO MaTepuasia B COJAEpKaHUU MPOTpaMMbl MO OHOJOTUH
MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHUEN CTAHOBIICHWS W PA3BUTUSA TOU WU
MHOM o0JlacTh OMOJIOTHH, BKJIAJOM OTEUECTBEHHBIX U 3apYOEkKHBIX YUEHBIX B
pelieHre BaXKHEHIITNX OMOJIOTUYECKUX U IKOJIOTUUECKUX MPOoOIeM.

Lens wuzydenuss ywebHoro mnpeamera «buonorus» Ha yriyOon€éHHOM
ypOBHE —  OBJIaJIcHHE OOYYalIIMMHUCA 3HAHUSMH O  CTPYKTYpHO-
(GYHKIIMOHAIBHOW ~ OpraHW3alMi  JKUBBIX CHUCTEM  pa3HOTO paHra u
npuoOpeTeHne YMEHUH UCIOIb30BaTh ATH 3HAHUA B (DOPMUPOBAHUU UHTEpPECA K
onpenenéHHol o0nacTi TPodecCHoHaATBLHON JIESITEIBHOCTH, CBSI3aHHOM C
Ouwosiorued, WIM K BBIOOpPY Y4YeOHOTO 3aBeACHUS JUIS TPOJOHKCHUS
OMOJIOrMYECKOTO 00pa30BaHMs.

JlocTmwkeHnue 1enu u3ydeHuss ydeOHoro mnpeamera «buomorus» Ha
yriay0iaEéHHOM YpOBHE 00€CIIeYMBACTCS PEIICHUEM CIEAYIOIINX 3a/1a4:

OCBOCHHE OOYyYaIOIIMMHCS CUCTEMbl OHMOJOTMYECKUX 3HAaHUU: 00
OCHOBHBIX OHOJIOTHYECKUX TEOpUSX, KOHIEMIHUAX, THUIIOTe3aX, 3aKOHaX,
3aKOHOMEPHOCTSIX M TpaBUiaX, COCTABJISIONIMX COBPEMEHHYIO €CTECTBEHHO-
HAyYHYI0O KapTUHY MHpa; O CTPOEHUHU, MHOTo00pasvu M OCOOEHHOCTAX
OMOJOTUYECKUX CUCTEM (KJIETKa, OpraHu3M, MOMYJALMs, BUJ, OMOTreOoleHO03,
o6uocepa); O BBIIAOIMIMUXCA OTKPHITUSX U COBPEMEHHBIX HCCIEAOBAHHUSIX B
OHOJIOTHH;

O3HAKOMJICHHE OOYYalOIUXCS C METOJaMU IO3HAHHS >KUBOW TPUPOJIBIL:
UCCJIEIOBATEILCKUMHU METOJaMU OHOJIOTMYECKUX HAayK (MOJEKYJISIpHOW U
KJIETOYHOW OMOJIOTMH, AMOPHOJIOTUM U OWOJOTHH pPa3BUTHS, TE€HETUKU U
CEJICKIIUU, OWOTEXHOJOTUU W CHUHTETUYECKON OWMOJIOTHH, MaJICOHTOJIOTHH,
HKOJIOTHH); METOJaMH CaMOCTOSITEJIBHOTO TPOBENCHUS OMOIOTHYECKUX
UCCJIeIOBaHU B JabopaTopud W B Tpupojae (HaOmroAeHUE, H3MEpPEHHE,
AKCHEPUMEHT, MOJICIIMPOBAHMUE);

OBJIaJIcHNE OOYyYaIOIMUMHUCS YMEHUSIMU: CaMOCTOATEIHLHO HAXOUTh,
aHAM3UPOBATHh M MCIOJIH30BaTh OMOJIOTHYECKYIO0 WH(DOPMAIUIO; MTOI30BATHCS
OMOJOTUYECKON TEPMUHOJIOTHEH M CHUMBOJIMKOHN; YCTAaHABIWBATH CBSI3h MEKIY
pa3BuTHEM OWOJOTUM U COLUUAIBbHO-’)KOHOMHUYECKHUMH M SKOJOTHYECKUMU
mpoOjeMaMu YeJIOBEUeCTBa; OICHUBATH MOCIEJCTBUS CBOCH JEATEIHHOCTH TIO
OTHOLIEHHUIO K OKpPY’Kalollell MpUpoAHON cpene, COOCTBEHHOMY 340pPOBbIO U
3JI0POBBIO  OKPYXKAIOIIMX JIFOJIe; OOOCHOBBIBATL U  COOJIOAATh MEPHI
npopuiIakTUKU UHPEKIMOHHBIX 3a00JI€BaHU, MTpaBuia MOBEACHUS B MPUPOJIE



u olecrieyeHus: 0€30MACHOCTH  COOCTBEHHOM  >KM3HEACSATENIBHOCTH B
Ype3BBIUAMHBIX  CUTYyallMsIX TPUPOJHOTO M TEXHOTCHHOTO  XapakTepa;
XapaKTepHU30BaTh COBPEMEHHBIEC HAyUHbIE OTKPHITUS B 00J1aCTH OMOJIOTHH;

pa3BUTHE Yy OOYYalONIUXCS  WHTEIUICKTYadbHBIX H  TBOPYECKUX
CIIOCOOHOCTEH B MPOIECCE 3HAKOMCTBA C BBUIAIOIIMMUCS OTKPBITUAMU U
COBPEMCHHBIMU HCCJICIOBAHUSIMH B OWOJIOTHH, PEIIaeMbIMU €10 IIPOoOIeMamu,
METOJ0JIOTHe OMOJIOrMYECKOTO WCCJICIOBAHUA, IIPOBEICHUS
OKCIIEPUMEHTATBHBIX ~ WCCJICIOBAHMMA, pEIICHUS  OWOJOTHYECKUX  3ajad,
MOJICJTUPOBAHMS OMOJIOTHIECKUX O0OBEKTOB U MPOIIECCOB;

BOCIIUTaHUE y OOYYAFOIIMXCS IICHHOCTHOTO OTHOIICHUS K JKUBOMW MPUPOJIE
B IICJIOM H K OTICHbHBIM €€ O0O0BEKTaM U sBJICHUAM; (OpMUpOBaHHE
HKOJIOTHYECKOM, TeHETHYCCKON TPaMOTHOCTH, OOIICH KyJbTYphl MOBEICHUS B
NPHUPOJIC; HHTETPAIIMHU €CTECTBCHHO-HAYYHBIX 3HAHUH;

nproOpeTeHHEe OO0YYarONIUMHUCSA KOMIIETEHTHOCTH B  PaIlMOHAJIBHOM
IIPHUPOJIOTIOJIB30BAHUHN (COOJIFOICHUE TIPaBUJI TOBEJICHUS B IIPHPOJE, OXPaHBI
BUJIOB, OKOCHUCTEM, Owmochepnl), COXpaHCHHH COOCTBEHHOTO 3JI0POBbS U
3I0POBbSl  OKpYXKalOIIUX  Jojed  (coOmiogeHuss Mep  NpodUIaKTUKU
3a0oneBanuii,  oOecreueHne  O€30MACHOCTH  KU3HENEATEIbHOCTH B
Ype3BbIUAMHBIX CUTYalUAX MPUPOIHOTO U TEXHOTEHHOI'O XapakTepa) Ha OCHOBE
UCIIOJIb30BaHMs OMOJIOTHYECKUX 3HAHUN U YMEHUH B TOBCEAHEBHOM JKU3HMU;

CO37aHMe YCIOBUM JJii  OCO3HAHHOTO  BbIOOpa  OOyYaroHmIMMUCS
WHAUBUAYaTbHOM oOpa3oBaTeIbHON TPAeKTOPHH, CIOCOOCTBYIOLIEH
NOCIEYIONeMy MPO(EecCHOHATEHOMY CaMOONPEIECICHUIO, B COOTBETCTBHH C
WHAUBUAYaTbHBIMU UHTEPECAMH U MIOTPEOHOCTSIMU PETUOHA.

OOmiee 4YKMCIO YacoB, OTBEACHHBIX Ha M3y4YeHHE OHUOJOTUM Ha
yrayOJICHHOM YPOBHE cpeaHero oomero obpasoBanus, coctasiser 204 yaca: B
10 xnmacce — 102 yaca (3 yaca B Henenmo), B 11 kmacce — 102 yaca (3 yaca B
HEJIEJIO).

OT60p opraHu3aIMOHHBIX (HOPM, METOJIOB U CPEJICTB 00YUEHHUS OMOJIOTHHI
OCYIIECTBIISIETCS ¢ YUETOM CHEIUPUKH €ro COACpKaHUs U HAIpPaBICHHOCTH Ha
MPOJIOJDKEHNE OMOJIOTUYECKOT0 00pa3oBaHUS B OpraHU3AIUSAX CPETHETrO
po(ecCHOHaTBFHOTO U BRICIIIETO 00pa30BaHUSI.

OO0s3aTenbHBIM  YCTIOBUEM TIPH OOyYeHHH OWOJOTHU Ha YrIyOJIEHHOM
YpOBHE SIBIIECTCS MPOBEACHUE JTA0OPATOPHBIX M MpakThueckux pabdot. Taxke
ydgactue  OOydYarommxcsi B BBIIIOJIHEHWM  TMPOEKTHBIX W y4eOHO-
MCCJIEIOBATEILCKUX pPadOT, TeMaTHKa KOTOPBHIX OMpPEICISIeTCS y4YUTeIeM Ha
OCHOBE WMEIONINUXCS MaTEPHATBHO-TEXHUYECKUX PECypCOB M MECTHBIX
MPUPOIHBIX YCIOBUMU.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Coneprxanue mporpamMMsbl, BBIJICIIEHHOE KYPCUBOM, HE BXOJAUT B MPOBEPKY
rocyJapcTBeHHou utorosoit arrectauuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHHass OuoJiorusi — KOMIUIEKCHasi Hayka. Kparkas wucropus
pa3BuTHs Ouoyioruu. buosiormyeckue HayKu M H3ydaeMble UMHU TPOOJIEMBI.
dOyHAaMEHTaJbHbIC, TMPUKIAAHBIE M TMOWCKOBBIE HAyYHBIE MCCIEHOBAHUS B
OuoJioruy.

3HaueHue OuoJIorMM B (POPMHUPOBAHMHM COBPEMEHHOM €CTECTBEHHO-
Hay4YHOUW KapTuHbl mupa. lIpodeccuu, cBszanHbie ¢ Ouonorueil. 3HaueHue
OMOJIOTMM B TPAKTUYECKOW JEATETbHOCTH YEJIOBEKAa: MEIHIIMHE, CEIIbCKOM
X035MCTBE, MPOMBIILICHHOCTH, OXPaHEe MPUPO/IBI.

JdemoHcTpanumn

[Toptpersi: Apucrtorens, Teodpact, K. Jlunne#t, XK. b. Jlamapk, Y.
Hapsun, VY. I'apseii, I'. Mennens, B. . Bepnanckuii, 1. I1. Ilasnos, 1. U.
MeunukoB, H. W. Basunos, H. B. Tumodees-Pecorckuii, JIx. Yorcon, O.
Kpuk, 1. K. bensies.

Tabnuuel u cxembl: «CBsi3b OuoNIOTMM € APYTMMH Haykamu», «Cuctema
OMOJIOTUYECKUX HAYK.

Tema 2. 7)KuBble cucTeMbI U UX U3yUYeHHE

XKuBble cuctemMbl Kak TpenMer uzydeHus: Ouosioruu. CBOMCTBA >KHUBBIX
CUCTEM: E€JUHCTBO XUMHUYECKOTO COCTaBa, AUCKPETHOCTh U IEJIOCTHOCTb,
CJIOKHOCTh U YTNOPSIAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpraHU3alus,
CaMOBOCIIPOM3BEAECHUE, PA3IPAXKUMOCTh, U3MEHYUBOCTb, POCT U Pa3BUTHE.

YPpOBHM OpraHu3aldd >KHUBBIX CHCTEM: MOJICKYJISIDHBIM, KJIETOYHBIMH,
TKAHEBbI, = OPraHU3MEHHBIM,  MOMYJISALMOHHO-BHUIOBOW,  3KOCHCTEMHBIN
(bmoreoneHoTnyeckmii), omochepHbiii. IIporeccrl, MpoucxoAsNIue B >KUBBIX
cuctemax. OCHOBHbIE TIPHU3HAKK KUBOTrO. JKHW3HL Kak (opMa CyIIECTBOBAHUS
Marepuu. Hayku, wusydaromue >KuBbIE CHCTEMBI Ha pPas3HbIX YPOBHAX
OpraHu3aIyu.

Nzyuenue xuBbIx cucteM. MeTtonbl Ononornueckor Hayku. Habmonenune,
W3MEpPEHUE, DOKCIEPUMEHT, CcucTemaru3auus, MertaaHann3. [loHsaTtue o
3aBUCUMOM W HE3aBHUCUMOW IlepeMeHHOW. [lmaHupoBaHHWE SKCIIEpUMEHTA.
[TocTtanoBka u npoBepka runote3. Hynesast runoresa. [lonstue BoIOOpKH U €&
JOCTOBEpHOCTh. PazOpoc B Ouosormdyeckux MaHHBIX. OleHKa JOCTOBEPHOCTH



IIOJIYYEHHBIX PE3YyJbTaTOB. [[pUUMHBI HCKaXEHUs PE3yNbTATOB SKCIIEPUMEHTA.
IToHATHE CTATUCTUYECKOIO TECTA.

JdemoHcTpanumn

Tabmuupel 1 cxeMbl: «OCHOBHbIE MPHU3HAKU >XU3HWY», «buomornueckue
cucteMbl», «CBONCTBA JKMBOM MaTEpUU», «YPOBHU OpPraHU3aLNUA KUBOU
npupoasl», «CTpoeHUE KUBOTHOW KIETKW», «TKaHU >KUBOTHBIX», «CUCTEMBI
OpraHoB YE€JIOBEYECKOro opranusmay, «buoreonenos», «buochepa», «Metoas
U3YYEHUS JKUBOU IPUPOIBI».

O6GopynoBanue: nabopaTopHoe  oOOpyAOBaHUE ISl  MPOBEICHUS
HAOJII0ICHUI, U3MEPEHUI, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonb30BaHUE pPaA3IUYHBIX METOJIOB IpHU
U3YUYEHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KJieTku

Knerka — crpykTypHO-QyHKIMOHANBHAs eauHUIA >kuBoro. Hcropus
oTkpbiTusi KieTtku. Paborer P. I'yka, A. JleBenryka. Knerounas teopus (T.
[[IBann, M. IlIneiinen, P. BupxoB). OCHOBHBIE MOJIOKEHUS COBPEMEHHOM
KJIETOYHOU TEOPUH.

Mertonbl  MOJEKYJISApHOW W KJIETOYHOM OHOJOTHMU: MHKPOCKOIIHS,
xpomatorpadus, 371eKTpodopes, METOA MEUEHBIX aTOMOB, AuddepeHnaiIbHoe
HeHTpUuyrupoBaHue, KyJIbTUBHUPOBAHUE KIETOK. M3yueHue @QUKCUPOBAHHBIX
Knemok.  ONEKTpOHHasi  MHUKpockomnus.  Kougokanvnas — mukpockonus.
Bumanwvnoe (npusicusnennoe) usyuenue Kiemox.

JdeMoHCTpamuu

IToptpetsr: P. T'yk, A. JleBenryk, T. lIBann, M. lneiinen, P. Bupxos, K.
M. bap.

Tabmuuet u  cxembl:  «CBETOBOM  MHUKPOCKOM»,  «DJIEKTPOHHBIN
MHKpOCKOM», «cTopus pasBUTUS METOIOB MUKPOCKOIIHM.

ObopynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIpENapaThl pacTUTEIbHBIX,
KUBOTHBIX M OaKTepUATbHBIX KIETOK.

IIpakTnueckass padora «l3ydeHne METOAOB KIETOYHON OMOJIOTUU
(xpomarorpadusi, snexkrpodopes3, auddepeHuaNbHOEe TEHTPUGYTHPOBAHUE,
[ILIP)».

Tema 4. Xumn4yeckasi OpraHu3anus KJICTKU

XHUMUYECKUNA COCTaB KJIETKU. Makpo-, MUKpPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bonma u €€ ponp kak pacTBOpPUTENs, peareHTa, y4acTue B CTPYKTYPHUPOBAHUHU
KJIETKH, TEIJIOpEryasiuui. MuHepaibHble BelllecTBa KJIETKU, NX OHOJornuecKas
poJib. POnp KaTHOHOB M AaHHOHOB B KJIETKE.



Opranudeckne BellecTBa KIETKH. bHOIOrMYecKkrne mNOJUMEpPBI. benkw.
AMHMHOKUCTIOTHBIM  cocTaB  0enkoB. CTPYKTypbl OEIKOBOM  MOJEKYJBI.
[lepBuunas cTpykTypa Oenka, HenTUAHas CBSA3b. BTopuuHas, TpeTu4Has,
YeTBEepTUYHAsA CTPYKTYyphl. JleHaTypanus. CBoiictBa OenkoB. Knaccudukaius
0enkoB. buonornueckue GpyHkiuu 6eakoB. [lpuonsi.

Yranesoabl.  MoHocaxapuabl, — AMCaxapuibl,  OJIMIrocaxapuasl U
nonucaxapuabl. OOmWMA MiaaH CcTpoeHuss U (HU3MKO-XMMHUYECKHE CBOWCTBA
yriaeBooB. buonoruueckue pyHKIIUU yrieBOIOB.

Jlunugael.  T'mapodunsHO-TUApOdOOHBIE  cBoMicTBA.  Kiaccudukarus
munuaoB. Tpurnuuepuasl, Gochonunuabl, BOCKU, cTepoubl. buomornueckue
¢ynkuun munuaoB. O61Me cBOWCTBa OMOJIOTMYECKUX MEMOpaH — TEKy4ecTb,
CIIOCOOHOCTH K CaM0O3aMbIKaHHUIO, MTOTYIPOHUIIAEMOCTb.

Hyxnennossie kucnotel. JJHK u PHK. CTpoeHre HyKIIEMHOBBIX KHUCIIOT.
Hyxneoruasl. [Mpuntiun kommiementapHocTu. [IpaBuno Yapradda. Ctpykrypa
JHK — nBoitHas cnmpans. MecToHaxoxjeHue M Ouojoruyeckue (yHKIUU
JHK. Bunst PHK. ®yukunu PHK B kitetke.

Ctpoenne monekynabl AT®. Makpospruueckue cBsizu B mosiekyie ATO.
buonornyeckue pynkiun AT®. BoccTraHoBIeHHbIE IEPEHOCUUKH, UX (YHKIIUU
B KJIeTke. [pyeue uyxneosuompughocghamor (HT®). CexBenupoBanme JIHK.
Memoovl cenomuku, mpancKpunmomMuKu, npomeoMuKuy.

CrpyktrypHas  Owosorusi:  Oumoxumuueckue W Ouodusnueckue
UCCJICIOBAHUS COCTaBa U NPOCTPAHCTBEHHOW CTPYKTYpPhl OHOMOJEKYIL
Mooenuposanue cmpykmypol u @QYHKYuti OUOMONEKY U UX KOMHJIEKCOS.
Komnvromepnotii  ouzaiin  u  opeanudeckuii cuHmes OUOMOAEKYT U  UX
HenpupoOHbIX AHAN0208.

JdeMoHCTpamuu

[Toptpersr: JI. Ilommur, dx. Yorcon, ®. Kpuk, M. VYwikunc, P.
Opanxiul, @. Conrep, C. Ilpy3unep.

Juarpammbel:  «PacnpeneneHne XUMHAYECKHX 3JIEMEHTOB B HEXUBOU
npuponae», «Pacnpenenenne XuMHUYECKUX 3JIEMEHTOB B )KUBOM IIPUPOIEY.

Tabnuter 1 cxembl: «lleprogudeckas TadauIa XUMUYECKUX JIEMEHTOBY,
«CTtpoeHune MoJeKybl BOJbl», «Bemectsa B coctaBe opranu3smMoB», «CTpoeHue
MOJEeKyIbl Oenkay, «CTpYKTypbl O€IKOBOW MOJEKYJbl», «CTpO€HHE MOJIEKYI
yrieBoioB», «CTpoeHHe MOJEeKyn JunuaoBy, «HyKienHOBblE KHUCIOTHIY,
«Ctpoenue monexynsl ATOy.

O6opynoBaHue: XuMU4ecKas 1Mocyia 1 000py10BaHuUE.

JlabopaTtopHas pabGora «OOHapyxeHue O€IKOB €  IOMOIIbIO
KaueCTBEHHBIX PEAKIIUI.



Jlaboparopnass pabora «lccnenoBaHne  HYKIEHMHOBBIX  KHUCIIOT,
BBIJICJIEHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOBY.

Tema 5. CTpoenue u GyHKIUM KJICTKH

Tunel KIETOK: >yKapuOTHYECKass W MpokapuoTuyeckas. CTpyKTypHO-
($yHKIMOHAIbHBIE 00Pa30BaHUS KIETKH.

Crpoenue mpokapuoTHueckod kieTku. KieroyHasi cTeHka OakTepuil u
apxed.  OcoOeHHOCTH  CTpOEHUsI  rerepoTpo@HO W aBTOTpO(HOU
NPOKAPUOTHYECKUX KJIETOK. MecTo U pojib MPOKapuoT B OMOLIEHO3aX.

Ctpoenre ¥ (QYHKIMOHMpPOBAHME  JYKAPUOTHYECKOW  KJIETKHU.
[Inazmaruyeckas MemOpana (mnasmanemma). CTpykTypa IIa3MaTHUeCKOU
MeMOpaHbl. TpaHCHOPT BELIECTB 4Yepe3 IJIa3MAaTUYECKYl0 MeMOpaHy:
naccuBHbI (quddy3us, obneruénnas auddysus), akTUBHBIA (TIEPBUYHBIA U
BTOPUYHBIN aKkTUBHBIA TpaHcnopt). [lomynponuiiaemocts memOpanbl. Paborta
HATPUN-KAJIMEBOTO HAcOocCa. DHJIOIMTO3: MUHOLUTO3, (HAaromuTo3. DK30LMTO3.
Knerounas crenka. CTpykrypa W (QYHKIIMM KIETOYHOM CTEHKH DPAaCTCHHIA,

rpudoB.
[uronnasma. Ilurto3zons. LluTockener. JIBM>KEHME  IIMTOILIA3MBL.
Opranouibt KJIETKHU. OnnomeMOpaHHbIE OpTraHOUbI KJIETKH:

sHpomtazMarnueckas cetb (I1IC), anmapat ['osbKy, TU30COMBI, UX CTPOEHHUE
u (QyHKuuu. B3auMoCBsSI3b OJJHOMEMOpPAaHHBIX OpPraHoOMIOB KieTku. CTpoeHue
IPaHYJSIPHOTO peTUKyiIyMa. Mexanuzm nHanpasnenus 6enxoe ¢ IIIC. Cunres
pacTBOpUMBIX OenkoB. CHHTE3 KJIETOYHBIX MeMOpaH. [ nagkuii (arpanyisipHbIN)
sHAOIIA3MaTHIeCKuil peTukyiayMm. CekpeTopHas QyHkIius annapara [ombmku.
Mooudghukayus benxkos 6 annapame I onvoacu. Copmuposxa b6enkos 6 annapame
Tonvoorcu. TpaHCTIOPT BEIIECTB B KIETKe. BaKyoiaum pacTUTENBHBIX KIIETOK.
Knerounsiii cok. Typrop.

[lonyaBTOHOMHBIE =~ OpPraHOWIbI KIETKU: MUTOXOHJIPUHU, IUIACTHUJIBI.
IIpoucxoorcoenue  mumoxonoputi  u  naacmuo.  Cumbuoeenesz  (K.C.
Mepeoickosckuu, JI. Mapeynuc). CtpoeHne u (QyHKIMM MHUTOXOHAPUN U
iactu. [lepBuyHbie, BTOPUYHBIC U CIOKHBIE TUIACTUIBI (POTOCUHTEIUPYIOIUX
3yKapuoT. XJIOPOIIACThI, XPOMOIUIACTHI, JICHKOIIACTHI BHICIIIMX PACTCHUM.

HememOpannsie  opranouabl  kjnetkn  CtpoeHue U (QyHKIUH
HEMEMOpaHHBIX  OPTraHOWJIOB  KJIETKH. Pubocombl.  [lpomesicymounvle
Puramenmol. MukpounaMeHTbl. AKMuHoGble MUKpopuiameHmol. MbIIICUHBIE
KIIETKU. AKMUHOBble KOMNOHEHMbl HeMblueUHblX KiemoK. MUKpOTpyOOUKH.
Knerounwiit 1entp. CrpoeHue u JBHXKEHUE KIYTUKOB U PECHUYEK.
Mukpotpybouku uurormasmel. LleHTpuons. berku, accoyuuposannvie ¢
Muxpoghunamenmamu u muxpompyboukamu. Momopnule denxu.



Anpo. O6onouka sapa, XpOMaTUH, KapHoILIa3Ma, SJIPBIIMIKU, UX CTPOCHUE
u ¢yHkuuu. AnepHeiii 0eakoBbIi MaTpukc. IIpocTpaHCTBEHHOE PacloOIOKEHNE
XpOMOCOM B HHTep(azHOM sdnpe. Iyxpomamun u 2cemepoxpomamun. benku
XpOMaTHHa — TUCTOHBL. JJunamuka s0epHou 000104KU 8 mumose. foepHulil
MPaucnopm.

Knerounbie BkimtoueHus. CpaBHUTEIBbHAS XapaKTEPUCTHUKA  KIIETOK
AYKapHoT (PacTUTENbHOM, )KUBOTHOM, TPUOHON).

JdemoHcTpanumn

IToptpets: K.C. MepexkoBckuii, JI. Maprymuc.

Tabnuupl u cxembl: «CTpoeHUE IYKAPUOTHUECKOW KIeTKW», «CTpoeHue
KUBOTHOU  KJIeTKW», «CTpoeHHe pacTUTENbHOM KiIeTkny, «CTpoeHue
MUTOXOHAPUNY, «Snpoy, «CTpoeHrEe MPOKAPUOTUYECKON KIETKH.

O6opynoBaHue: CBETOBOM MHUKPOCKOT, MUKpOMIpenapaThl PaCTUTEIbHBIX,
YKUBOTHBIX KJICTOK, MUKPOIIpEapaThl OaKTepruaIbHBIX KICTOK.

JlaGoparopHass pabGora «l3yuyeHue CTpPOEHUSI KIETOK Pa3IUYHbIX
OpraHU3MOB.

IIpakTnyeckas padora «3ydyeHue cBOMCTB KIETOYHON MEMOpPaHbBI».

JlaGopaTopuas padora «lccrenoBanue riazMonu3a U AEIUia3Molid3a B
PACTUTENIbHBIX KIETKAX.

IIpakTnueckas padora «/3yueHue JBUKEHUS IUTOILIA3MBI B
PACTUTENIbHBIX KIETKAX.

Tema 6. OOMeH BellecTB M NMPeBPAllleHUE JHEPTUH B KJIETKe

AccuMumsIMA W JIUCCUMWIISALMS — JIBE€ CTOPOHBI MeTaboim3ma. THumsbl
oOMeHa BeIIeCTB: aBTOTPO(HBIH M TreTepoTpOodHBIA. YYacTue KHUCIOpoJa B
OOMEHHBIX TIpolleccax. DHEPreTHYeCKoe OOecreueHrne KIETKU: MpeBpalleHue
AT® B o0meHHbIx mporieccax. DdepMeHTATUBHBIM XapaKTep PEaKIIHA
KJIETOYHOTO MeTabonu3zma. DepMeHTHI, UX CTPOEHHE, CBOMCTBA U MEXaHU3M
neiictBusi.  Kodepmentsl. Otinuusi  (QepMEHTOB OT  HEOPraHMYECKUX
KaTamu3aTopoB. benKu-akTHUBAaTOpl W OCIKU-UHTHOUTOPHL. 3aBUCHUMOCTH
CKOpOCTH (hepPMEHTATUBHBIX PEAKIINI OT Pa3IUIHBIX (PaKTOPOB.

[lepBuuHBIll CHUHTE3 OpPraHUYECKHX BellecTB B KieTke. DorocuHTeEs.
AHoKkcueennwlll u oxcueeHHvlll pomocunmes y oaxmeputi. Ceemocoouparoujue
nueMeHmvl U NUSMeHmbl pPeakyuoHHo2o0 yewmpa. Ponb XJIOPOIJIACTOB B
nporecce ¢orocuate3a. CBeroBas u TeMHOBas (paswl. Pomoodvixanue, Cs., Cs- u
CAM-munvr  ¢pomocunmesa. IlpogyktuBHOCTH (oTOCHMHTE3a. BnusHue
pasTUYHBIX (AKTOPOB HA CKOPOCTH (POTOCHHTE3a. 3HAUeHUE (OTOCHHTE3A.



XEMOCHUHTES. Pa3nooOpasue OPraHU3MOB-XEMOCUHTETUKOB
HUTpUPUUUPYIOIIHE OaKTEpUH, KeIe300aKTepuu, cepoOAKTEPUH, BOAOPOIHbBIE
OakTepuu. 3HAYECHUE XEMOCUHTE3A.

AnaspoOHbie opranu3Mbl. Buasl Opoxxenus. [IponykTel OpokeHHs U UX
HCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPIaHM3MbI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO30YAUTENIN O0JIE3HEH.

AnpoOHBIE OpraHU3MBI. Jrarbl DHEPTETUYECKOTO oOMeHa.
[loaroroButenbHblii  dTan. [uKOIU3 — OECKUCIOPOJHOE PACIICTUICHHE
TJIFOKO3BI.

buonoruyeckoe okucieHue, Wi KJIeTouyHoe AbixaHue. Poiab MuTOXOHApUA
B Ipoleccax OHOJOTMYECKOro  okucieHus. Llukinumyeckue  peakuuu.
OxucnutensHoe (dochopunupoBanue. IHepeus MeMOPAHHO20 2padueHma
npomornog. Cunmesz ATD: paboma npomounnoii AT®-cunmasel. [IpeumynecTa
a’poOHOro myTH oOOMeHa BEUIECTB IMepea aHa’poOHbIM. DPPEeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

JdemoHcTpanumn

Ioptperst: Ix. ITpuctin, K. A. Tumupsses, C. H. Bunorpaackuii, B. A.
Ourenbrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabmuupr u  cxembl: «DorocuHTE3», «IHEPreTUUYECKU OOMEH,
«buocunres 6enka», «CtpoeHue GpepMeHTa», « XeMOCHHTE3Y.

O6opynoBaHue: CBETOBOU MHUKPOCKOTI, o0opynoBaHue 1St
IPUTOTOBJIEHUS OCTOSHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGoparopHnass pabGora «l3ydyeHue KaTaJUTUUYECKOW AKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPe aMIJIa3bl MIIH KaTajasbl)y.

JlabopaTopHass padora «l3yueHue ¢GEepMEHTATHBHOTO pACIICTUICHHUS
NEPOKCUJIA BOJOPOJA B PACTUTEIbHBIX U )KUBOTHBIX KIETKAX».

JlaGopaTtopnas pabGora «CpaBHeHue mporieccoB (GOTOCHHTE3a W
XEMOCHUHTE3a.

JlabopaTopHas pa6ota «CpaBHEHHUE ITPOIIECCOB OPOKCHUS U ABIXaAHUS.

Tema 7. HacaeacrBenHasi HHpopManus U peajau3anus e€é B KJIETKe

Peakuun wmatpuuHoro cuHTe3a. [IpUHIMD KOMIUIEMEHTapHOCTH B
peaknusX MaTPUYHOTO CHHTEe3a. Peanmmsarusi HacienCTBEHHOW WH(MOpMAIINH.
I'enernueckumil Ko, ero cBoMcTBa. TpaHckpunius — MarpuuHblii cuare3 PHK.
[IpuHUMNIBI  TPAHCKPUIILIMKM:  KOMIUIEMEHTAPHOCTb, aAHTHUIIAPAJUIEIbHOCTD,
acuMMeTpuuHOCTh. Co3pesanue mampuunvix PHK 6 aykapuomuueckou xiemxke.
Hekooupyrowue PHK.



Tpancnsuusa u e€ sranbl. Yuactue TpaHcnoptHbix PHK B OnocunTese
Oenka. YcioBusi OuocuHTe3a Oenka. KomgupoBanue amuHOkuciaor. Poib
pubocoM B OMocHHTE3E OelKa.

Cogpemennvie npedcmagnenus o cmpoenuu 2eHos. Opranuzanusi reHoma y
MPOKAPHUOT U 3YKApPUOT. Perynsnus akTUBHOCTH T'€HOB y MPOKapuoT. ['unoresa
onepoHa (®. Kaxob, K. Mano). MonrexynsapHvie mexanHuzmvl IKCHpeCccuu 2eHo8
y oykapuom. Ponv xpomamuma 6 pecynayuu pabomsi ceHos. Perymsanus
O0OMEHHBIX MPOIIECCOB B KieTKe. KieTouHblii romeocTas.

Bupycbel — HekneTtounsle (OpMBI KU3HU M OOJUTATHBIC MMapa3UTHI.
CrpoeHue NpPOCTBHIX U CIOXKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaros.
Kuznennwiti yuxn JHK-codepocawux supycos, PHK-cooepacawux eupycos,
baxmepuogazos. Obpamnas mpancKpunyus, pegepmasd, UHmezpasda.

Bupycubie 3abosneBanHusi 4yenoBeka, JKMBOTHbBIX, pacteHuil. CIIN/,
COVID-19, comuanpHble U1 METUIIMHCKHE MTPOOJIEMBI.

buoungopmamura: unmezpayus u ananuz 6oavuiux maccugos («bigdatay)
CMPYKMYPHLIX Ouonocuyeckux oauuvix. Hanomexuonoeuu 6 oOuonocuu u
meouyune.  IIpoepammupyemovle  @ynkyuu 6erkos. Cnocobvi 0ocmasku
JIeKapCcma.

JdeMoHCcTpamuun

[Toptpetsr: H. K. Konbuos, /1. Y. IBaHOBCKHIA.

Tabmuupl u  cxembl: «buocuHTes Oenkay, «l'€HEeTHYECKHII KO,
«Bupycw», «baktepuodarm.

IpakTuyeckas padora «Co3aaHue MOJCIN BUPYCay.

Tema 8. ’Kn3zHeHHBINH HUKJ KJICTKH

Knerounsrii 1mukn, ero mepwonabl u peryismus. Matrepdaza m MuTO3.
Oco0OeHHOCTH TpoIleccoB, MpoTeKaromux B uHTtepdase. [lonroroBka KieTku K
nenenuto. llpecunTeTnyeckuii  (MIOCTMUTOTUYECKHI), CUHTETUYECKUH U
MOCTCHHTETUUYECKUH (MPEMUTOTHYECKUI ) EpUOIbI UHTEP(aA3HI.

Marpuusnsiii cunre3 JIHK — permukanus. [Ipunnuner permukanuu JTHK:
KOMIUJIEMEHTAPHOCTh, TOJIYKOHCEPBATUBHBIA CHUHTE3, AHTUIIAPAIIIEIBHOCTD.
Mexanusm pernkanuu JJTHK. Xpomocombl. Ctpoenue xpoMmocoM. Teromepsl u
TejaoMepasa. XPOMOCOMHBIM HA0Op KICTKH — KapUOTHI. JIUTIOWIHBIA W
rarionIHbIA  HAOOpbl XpoMocoM. ['omonoruuneie Xpomocombl. [lonoBwie
XPOMOCOMBI.

Henenue kietku — Murto3. CTagud MHUTO3a U TMPOUCXOJAIINE B HUX
npoueccsl. Tunbel MuTo3a. KaprokrnHe3 U HUTOKMHE3. bronornyeckoe 3HaueHue
MHTO3a.



Perynsauust Murotrdeckoro mukia kietku. [IporpaMmmupyemas kiaetouHas
rudesnp — arnomnTo3.

Knerounoe snpo, xpomMocoMbl, GyHKIIMOHAJIbHAS T€HOMUKA. Mexanusmol
npoaugepayuu, ouggepenyuposku, cmapenus u eubeau kiemox. «l{ugposas
KllemKay — OuourHgopmamuyeckue mMooeau QyHKYUOHUPOBAHUSL KIIeMKU.

JdemoHcTpanumn

Tabmuipl u cxeMbl: «KU3HEHHBIN UK KIETKU», «Muto3y», «CTtpoeHue
xpomocomy, «Pernmukanus [JHK».

O6GopynoBaHue: CBETOBOM MHUKPOCKOMN, MHKpompenapaTthl: «MHTO3 B
KJIETKaX KOpEIIKa JIyKa.

JlabopatopHass  paGora  «M3yueHue  XpOMOCOM Ha  TOTOBBIX
MHUKpOTpenaparax».

JlabopaTopHass paGora «HaGnromenwe wmuTo3a B KJIETKaX KOHUYMKA
KOpEIIKa JiyKa (Ha TOTOBBIX MUKpOTIpernapaTax)y.

Tema 9. CTpoenue n GyHKINH OPraHU3MOB

buonoruueckoe pazHooOpaszue OpraHu3MOB. OJHOKJIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTpOEHHSI M JKU3HENESITENIbHOCTH  OJIHOKJIETOYHBIX
opraHu3MoB. bakrepuu, apxeuw, OJHOKIETOYHbIE TpPHUOBI, OJHOKJIETOYHBIC
BOAOPOCIH, ApyTrre NpoTUcThl. KoJloHnanbHbIe OpraHu3MBbl.

B3anMocBs3p yacTeii MHOTOKJIETOYHOTO OpraHu3ma. TKaHU, OpraHbl U
cucteMbl opranoB. OpraHusM Kak equHoe 1esnoe. ['omeocras.

Tkanm pacrenuii. Tumbl pacTUTEIBHBIX TKaHEW: oOpa3oBaTeibHas,
MIOKPOBHAsI, MPOBOJSINAsI, OCHOBHAs, MexaHu4eckasi. OCOOCHHOCTU CTPOEHUS,
GyHKIHN ¥ pacTioNioKeHUS TKaHeH B OpraHax pacTCHHH.

TKaHU KUBOTHBIX U YEJIOBEKA. THIIBI )KMBOTHBIX TKAHEH: DIIUTEIIMAIbHAS,
COCIMHUTENIbHAS, MbIeYHas, HepBHAsA. OCOOEHHOCTH CTpOEHUs, (PYHKIUN H
PAaCIOJIOKEHHS TKAHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opransl. BeretaTuBHble M reHEpaTUBHBIE OpraHbl pacTeHuil. Opransl U
CHUCTEMBbl OpPraHOB J>XMBOTHBIX M u4esioBeKa. (DYHKIMM OPraHOB M CHCTEM
OpPraHoB.

Omnopa Tena opranu3moB. Kapkac pacrenuii. Ckenerbl OHOKJIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. HapyKHblii U BHYyTpeHHHI ckeneT. CTpoeHue u
THUIIBI COCIMHEHUS KOCTEM.

JIBrm>keHne  OpraHu3MoB. JIBH)KEHME OJHOKIETOYHBIX OPraHU3MOB:
aMEOOMTHOE, KI'YTUKOBOE, PECHUYHOE. J[BUKEHHUE MHOTOKJIETOYHBIX PACTCHUM |
TPONU3MBl M HACTUHU. JIBH)KEHME MHOTOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MblieyHasi cucrema. Pediiekc. CkeneTHbIe MBIIIIBI U UX padoTa.



[Iutanune opramu3moB. llorynomenne BOABL, YIJIEKHACIOrO rasa H
MHHEPAIbHBIX BEIIECTB pacTeHUsIMU. [IMTaHHWe KMBOTHBIX. BHYTpUIOIOCTHOE
W BHYTPUKJIECTOYHOE TmuIleBapeHue. lIutanue mNO3BOHOYHBIX IKUBOTHBIX.
Otnenbl  OUIIEBAPUTENBLHOrO  TpakTa.  lIumieBapuTenbHBIE — KEJE3BI.
IInmeBapurenpHas cucrema 4eaoBeKa.

Jpixanue opraHu3MoB. JIpiIxaHue pacTteHuil. JlpIxaHWe IKHUBOTHBIX.
Huddy3us razoB yepe3 moBepxHOCTh KiIeTku. KoxkHoe apixanue. JlpixaTenbHas
noBepxHocTh. JKabepHoe u JI€royHoe bixaHue. JIpIXaHWe TO03BOHOYHBIX
KUBOTHBIX M YEJIOBEKA. OBOJIOIMOHHOE YCJIOXXHEHHE CTPOCHUS JIETKUX
MO3BOHOYHBIX JKMBOTHBIX. JlpIXaTtenbHass cuUcCTeMa 4elioBeka. MexaHu3Mm
BEHTWISIUMM JIETKUX Yy MNOTUL W MJEKONUTAIONMX. Perynsmus apIxaHus.
JlpIxaTeapbHbIe 00BEMBL.

TpaHcOpT BEHIECTB y OPraHU3MOB. TpaHCHOPTHBIE CUCTEMbI PACTCHUM.
TpancnoptT BemeCTB y XUBOTHBIX. KpoBeHOCHasi cucrema W €€ Oprabl.
KpoBeHocHass cucrtema MO3BOHOYHBIX KHUBOTHBIX U 4YenoBeka. Cepjie,
KPOBEHOCHBIE COCYIbl U KpoBb. Kpyrum KpoBooOpamieHus. DBOJTIOIUOHHBIC
YCJIOXHEHUSI CTPOEHHUS KPOBEHOCHOW CHCTEMBI ITO3BOHOYHBIX YKHWBOTHBIX.
PaGota cepana u e€ perynsinus.

Beigenenne y opranusmoB. Beigenenue y pacteHud. Bwiaenenue 'y
#KUBOTHBIX. CokpaTuTenbHble Bakyosu. Opranbl BblaeneHus. Duibrpanus,
cekperusi W 0OpaTHOE BcCachblBaHHWE KaK MEXaHU3Mbl pabOThl OPraHoB
BbiAeieHUsl. CBsA3bp TMOJOCTH Tella C KPOBEHOCHOW W  BBIIEIUTEIbHOU
cucremMaMu. BpljeneHne y ITO3BOHOYHBIX JKMBOTHBIX M 4esoBeka. lloukw.
Crpoenue u pyHkimonupoBanue HedpoHa. OOpa3oBaHHEe MOUYH Y YEIIOBEKA.

3ammTa y OpraHu3MoB. 3allUTa Yy OJIHOKJIETOYHBIX OpraHu3mMoB. CrHopbl
OakTepuii M LMCTHI NPOCTEHIMX. 3alUTa y MHOTOKJIETOYHBIX PACTCHUH.
Kyrtukyna. CpeacTBa nacCUBHON U XUMUYECKOU 3a1IuThl. DUTOHLINABL.

3ammTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [TOKpOBBI M HMX HPOU3BOJHBIE.
3amura opranu3ma ot Oose3Hell. iMmmyHHas cucteMa denoBeka. KiieTouHbiit u
TYMOPAJIbHBI UMMYHUTET. BpOoKAEHHBIN U MpUOOpeTEHHBIN crierupruyecKuii
UMMYHHTET. Teopusi KIOHAIbHO-CeNeKTUBHOTO uMMyHuTtera (I1. Dpnux, @. M.
bepuer, C. ToneraBa). BocnanutenbHble OTBEThl OpraHu3moB. Ponb
BpPOXKIEHHOTO UMMYHHTETA B PA3BUTUU CUCTEMHBIX 3a00JIEBaHUN.

PazmpaxxumocTte W perynsuMs |y oOpraHusMoB. PazgpaxumocTts |y
OJHOKJIETOYHBIX OpraHu3MoB. Takcucel. PasapaxuMocTs W peryisinus y
pacteHuid. PocToBbIE BelIECTBA U UX 3HAUYCHUE.

HepBhas cucrema u pedrnektopHas peryisiuus y >XKUBOTHbIX. HepBHas
cucrtemMa M €€ OTHENbl. ODBOJIOLMOHHOE YCIOXKHEHUWE CTPOCHHS HEPBHOU



CUCTEMBI Yy >KMBOTHBIX. OTHENBI TOJOBHOIO MO3ra MO3BOHOYHBIX JKMBOTHBIX.
Pednexc u pednexropnas nyra. be3ycioBHbie U YCIOBHBIE PEIIEKCHI.

I'ymopanpHas perynsuus U JHAOKPUHHAs CUCTEMA JKMBOTHBIX U YEJIOBEKA.
Kene3pl HSHIOKPUHHOM CHUCTEMBI M HX TOPMOHBI. J[eliCTBUE TOPMOHOB.
B3aumocBs3p HEpBHOM M 3HIOKPUHHOM cucteM. [ umnotamamo-runoduzapHas
cucTema.

JdemoHcTpanumn

IToptper: W. I1. I1aBnos.

Tabnuupl 1 cxembl: «OIHOKIETOUHBIE BOJOPOCTN», «MHOIrOKIETOUHbIE
Bogopociny, «bakrepumn», «lIpocreimme», «OpraHbl IBETKOBBIX PaCTCHUN»,
«CucteMbl OpraHoB IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHEe cTpoeHue
HaceKkoMbIx», « Tkanu pactenuit», «KopHeBbie cuctembl», «CTpoeHue cTedms»,
«CTpoeHuE JIMCTOBOW IIACTUHKW», « TKaHM KUBOTHBIX», «CKENET YeaoBeKay,
«IInmeBapurensHas cuctema», «KpoBeHocHas cucremay, «JlpIxaTenabHas
cucreMa», «HepBHas cucrema», «Koxa», «MpllieyHas  cucremay,
«BpinenutenbHas cucremay, «JHIOKpUHHAs cuctemay, «CTpoeHue MBIIIIbI,
«Mmmynurer», «KumeunononoctHeie», «CxeMa TMWTaHUS  PACTEHUI»,
«KpoBEHOCHBIE CHCTEMBI II03BOHOYHBIX JKMBOTHBIX», «CTpoeHue Truaps»,
«CtpoeHue miaHapun», « BHyTpeHHee CTpOEHHE J0XKIEBOro 4epBs», «HepBHas
cucreMa peiO», «HepBHas cucrema sArymkm», «HepBHas cucrtema
npecMbIKaromuxcs», «HepBHag cucrema nrTuny», «HepBHag cucrema
MIIeKonuTaommuxy», «HepBHas cucrema uenosekay, «Peduekcy.

ObopynoBaHue: CBETOBOI MUKPOCKOII, MUKPOIIPENnapaTsl OAHOKIECTOUHBIX
OpraHW3MOB, MHKpPOIPENaparsl TKaHEH, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIUU
HACEKOMBIX, UTJIOKOXKHX, )KUBbIE IK3EMILISIPbl KOMHATHBIX pacTeHUH, repOapuu
paCTEHHH pAa3HBIX OTAEJIOB, BIAXHBIC IPENAPaThl >KUBOTHBIX, CKEJETHI
ITIO3BOHOYHBIX, KOJUIEKIMU OECHO3BOHOYHBIX JXUBOTHBIX, CKEJIET 4YeEJIOBEKa,
o0opynoBaHUe [JIsl JIEMOHCTpAllMM IMOYBEHHOI'O M BO3AYIIHOTO MHUTAHUSA
pacTeHui, paculeIieHusl Kpaxmana U OelKoB MoJ JAeicTBueM (HepMEHTOB,
o0opynoBaHHe [UIs JEMOHCTPALMU OIBITOB IO HM3MEPEHHUIO IKU3HEHHOU
€MKOCTH JIETKHX, MEXaHU3Ma [bIXaTCIbHBIX JBUKECHHM, MOJEIN TOJOBHOTO
MO3ra pa3JInYHbIX )KUBOTHBIX.

JlabopaTopHas pa6ora «/3yueHue TkaHel pacTeHUI.

JlabopaTopHas pabora «/3yueHue TkaHel KUBOTHBIX).

JlabopaTopHas pabora «3yueHrne opraHoB IIBETKOBOTO PACTEHUS.

Tema 10. PazmHokeHHe ¥ pa3BUTHE OPTraHU3MOB



®opMbl pa3MHOKEHHSI OPraHU3MOB: Oecrolioe (BKJIt0Yasi BEreTaTUBHOE) U
nosoBoe. Buuabl 0Oecnosioro  pa3MHOXKEHHS: TMOYKOBAaHUE, CHOPYISLUS,
(parmMeHTalys, KIOHUPOBAHUE.

[TonoBoe pazmuHoxeHue. [lonoBeie KIETKU, WM rameTel. Meio3. Ctaauu
Mmeno3a. I[loBenenne xpomocoM B Mmeno3e. KpoccuHrosep. buosmornueckuii
CMBICJI MEHO03a U MOJIOBOTO Ipolecca. Meno3 U ero MecTo B KU3HEHHOM LIMKJIIE
OpraHU3MOB.

[IpenzapoasiiieBoe paszButue. ['ameToreHe3 y KUBOTHBIX. [lojoBbIe
xene3pl. OOpa3zoBaHME M pa3BUTHE IMOJOBBIX KieToK. CrnepMarorenes u
ooreHe3. CTpoeHHE MOJOBBIX KIETOK.

OmnnonoTBOpeHUe W AMOPUOHAIIBHOE pPa3BUTHE JKUBOTHBIX. CrocoObl
OILTOIOTBOPEHMSI: HApY)HOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOEe pa3BUTHE OPraHU3MOB (OHTOTEeHE3). DMOpUOIOTHUS —
HayKa O Pa3BUTUU OpPraHu3MoB. Mopgozene3z — oOna u3 2enasHvix npobiem
ambpuonoeuu. Konyenyus mopghocenos u moodenu mopgoeeneza. Craauu
AMOpHOTeHe3a JKMBOTHBIX (Ha mnpuMmepe Jsarymku). Jpobnenuwe. Turmbl
npoOneHus. /lemepmunuposanmoe U  HEOEPMUHUPOBAHHOe  OpobaeHue.
bracmyna, muner 61acmyn. OCOOCHHOCTH JApPOOJICHUS MJIICKOMHUTAIOIIHX.
3aponplllieBble JIUCTKU (TacTpyJisiius). 3akiagka OpraHoB W TKaHEH U3
3apOJBIIIEBBIX JINCTKOB. B3anMHOE BIMsSHHE YacTel pa3BUBAIOIIETOCA
3apojpliia (AMOpUOHATBHAS UHIYKIKA). 3aKiIajKa TiaHa CTPOCHUS KUBOTHOTO
KaK pe3ynbTaT MEpPapXWUECKUX B3aUMOAECHCTBUA TeHOB. BnusHue Ha
AMOPUOHATBHOE PA3BUTHE PA3IUYHBIX (DaKTOPOB OKPYKAIOIIEH CPEIbl.

Poct u pasButue xuBOTHBIX. [locTomMOpuoHanbpHBIN Tepuon. [Ipsmoe u
HenpsiMoe pasBuTHe. PaszputHe ¢ wmetamop}o3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX >KMBOTHBIX. BHOJIIOrMYeckoe 3HaY€HUE MNPSIMOrO W HENPSIMOTO
pa3BUTHUSA, UX paclpoCTpaHEHUE B npupoie. Tumbl pocTa )KUBOTHBIX. DaKTOPHI
peryjsiliik  pocTa KUBOTHBIX M uyejoBeka. CTaguu MOCTIMOPHOHAIBHOIO
pa3BUTHUA Y )KUBOTHBIX U yenoBeka. [lepuoasl onTorenesa uenoreka. CrapeHue
U CMEPTh KaKk OUOJIOTUYECKUE MPOLIECCHI.

PasmHuoxxenue u pasButue pacrenuid. 'ameroputr u crnopodur. Meiio3 B
KU3HEHHOM MHKJIe pacTeHuil. OOpa3oBaHue cmop B Tpolecce Meio3sa.
I'amerorene3 y pacteHuil. OIUIOAOTBOPEHUE U PA3BUTHUE PACTUTEIBHBIX
OpraHu3MoB. J[BOifHOE OIIOJIOTBOPEHHUE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue
U pa3BUTHE CEMEHH.

MexaHU3MBbI PETYISIIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JdemoHcTpanumn

[Toprpetsr: C. I'. HaBammn, X. [IIneman.



Tabmuipl u cxembl: «BereratnBHOe pazMHOXeHUE», «Tumbl Gecrnonoro
pa3sMHOXEHUD», «Pa3zMHOXkEHHE XIaMHUIOMOHAAb, «Pa3sMHOKEHUE IBIJIEHBI»,
«PasMHOXeHue  ruapel», «Meno3», «XpoMOCOMBD»,  «l'ameroreHesy,
«CTpoeHue SAUIEKIIETKH U CIIepMaTo30u1a», «OCHOBHBIE CTAaJIUM OHTOTCHE3A,
«lIpsmoe m Hemnpsmoe pasButue», «Pa3BuTue MalWCcKoOro xyka», «PasButue
capanun», «Pa3Butne nArymku», «JIBOHHOE OIUIOJIOTBOPEHUE Yy IIBETKOBBIX
pactenuit», «CTpoeHHE CEeMSIH OIHOAOJIbHBIX W JIBYIOJBHBIX PACTCHUN,
«KV3HEHHBI 1LHUKI MOPCKOM KamycTol», <«JKU3HEHHBIH LUKI MXay,
«OKW3HEHHBIN MUK TAOPOTHUKAY, < KU3HEHHBIN UK COCHBI».

O6opynoBaHUEe: CBETOBOM MHKPOCKOII, MUKpPOIpENapaThl SUIEKICTOK U
CIIEpMAaTO30MI0B, MOJIENb «I MK pa3BUTHUS JISATYIIKW.

JlaGoparopHass pabGora «l3ydyeHue CTpOCHHMSI TMOJIOBBIX KIJIETOK Ha
TFOTOBBIX MUKpOIIpenapaTaxy.

IIpakTuyeckas padora «BbIsBICHHE MPU3HAKOB CXOJACTBA 3apPOABIIICH
MO3BOHOYHBIX JKUBOTHBIX).

JlaboparopHas pabora «CTpoeHHE OpPraHOB Pa3MHOXKEHHS BBICIIUX
pacTeHun».

Tema 11. I'eHeTKa — HayKa O HACJEACTBEHHOCTH M HM3MEHYHMBOCTH
OPraHu3MoOB

Hctopus craHOBIEHUS M Pa3BUTHS TEHETHKHM Kak Haykud. Paboter I
Menpnens, I'. ne ®pusza, T. Moprana. Poib 0Te4eCTBEHHBIX YUEHBIX B Pa3BUTHU
renetuku. Pa6oter H. K. Komnbriora, H. U. BaBunosa, A. H. benosepckoro, I'.
J. Kapneuenko, 10. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHbIE TE€HETHYECKUE TIOHATUA U  CHMBOJIBL. ['OMOJIOTMYHBIE
XpPOMOCOMBI, AJUICJIbHBIE T'€HbI, aJbTEPHATUBHBIC NPU3HAKH, JOMUHAHTHBIN U
PEIECCUBHBIN MPHU3HAK, TOMO3UT0Ta, T€TEPO3UT0Ta, YUCTAs JIMHUS, THUOPHUIBI,
reHotur, (erotun. OCHOBHBIE METOJBI TEHETHKHU: THOPUIOIOTHUECKH,
LUTOJIOTUYECKUI, MOJICKYJISIPHO-TEHETUUECKU .

JdemoHncTpanumn

[Toptpetsr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1.
Basunos, A. H. benozepckuii, I'. [I. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckmii.

Tabmuel u cxembl: «MeToabl TeHETHKNY, «CXeMBbI CKPEITUBAHUS.

JlabopaTopHass padora «/[po3odmima Kak OOBEKT TEHETHYCCKUX

HCCIIETIOBAHUI.
Tema 12. 3aK0HOMEPHOCTH HACJIECTBEHHOCTH
Monorubpunnoe ckpeuuBanue. IlepBbiii 3akoH MeHnens — 3aKoH

eauHooOpaszusi ruOpua0oB mepBoro nokosieHus. I[lpaBuno AOMUHUpPOBaAHUA.



Bropon 3akoH Menaensa — 3aKOH pacuieIuieHus Npu3HakoB. Llutomornueckue
OCHOBBI MOHOTHOPHUIHOTO CKpeluBaHus. [ umore3a 4ucToThl rameT.

AHanu3upyomnee CKpeEllUBaHHUE. [IpomexxyTouHbIM XapaxkTep
HacJienoBaHus. PaclienieHue Npu3HaKkoB IIPY HEMIOJIHOM JOMUHHUPOBAHUH.
HuruOpuaHoe ckpemuBanue. Tpertudt 3akoH MeHaens — 3aKoH

HE3aBUCMMOTO  HACJIEIOBaHUsS  NpPU3HAKOB.  LluTOnmormyeckue  OCHOBBI
JTUTUOPUIHOTO CKPEITUBAHMUS.

CueruieHHOe  HacieioBaHue mnpuszHakoB. PaGorst T. Moprana.
CuenneHHoe HacJeJOBAHUE T'€HOB, HAPYIICHUE CILEIJICHUS MEX]y T'€HaMH.
XpoMOCOMHasi TEOpHUs HACIEICTBEHHOCTH.

I'enetnka nmosia. XpoMOCOMHBIM MEXaHU3M OMNPENEICHUS 1M0Ja. AyTOCOMBI
U TOJIOBBIE  XPOMOCOMBI. ['OMOramMeTHbIi UM  TIe€TepOraMeTHbIA  TOJI.
I'eHetnyeckass CTpyKTypa TNOJIOBBIX XpoMocoM. HacnenoBanue NpU3HAKOB,
CLIETUICHHBIX C TTOJIOM.

l'enotun kak 1enocTHasi cucrtema. llneloTponuss — MHOXKECTBEHHOE
JeUCTBUE TeHa. MHOXXECTBEHHBbIM ajuiesin3M. B3amMoliencTBUe HEaJIeIbHBIX
reHoB. Kommiementapaocts. Dnucras. [Tonumepusi.

['eHeTnyecknil KOHTPOJIb PAa3BUTHS PACTEHUM, )KUBOTHBIX U UYEJIOBEKA, a
Takke (U3HOJOTUYECKUX MPOIECCOB, MOBEACHUS U KOTHUTHUBHBIX (DYHKIIMM.
['eneTnueckrie MeXaHU3Mbl CHUMOHMOTEHE3a, MEXaHM3Mbl B3aMMOJECHCTBUSA
«XO3MH — Tapa3uT» M «XO3IMH — MHUKpOOMOM». ['eHeTHdecKue acreKThl
KOHTPOJISI U U3MEHEHHUS HacJIeICTBEHHON MH(OpMaIuu B TIOKOJIEHUSX KIIETOK U
OpPraHu3MOB.

JdeMoHCTpanuu

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

Tabmumer u cxembl: «llepBblii W BTOpoW 3akoHbI Menuens», «Tpetuit
3akOH  Mennens», «AHANIM3UPYIOLIEE  CKPEIIUBAHUEY, «HemnomHoe
JTOMHUHHpOBaHUE», «CIIETNIEHHOE HACJeOBaHWE MPHU3HAKOB Y JPO30(HUIBI»,
«l'enetuxka momay», «Kapuotunm denoBeka», «Kapuotum apo30Quiib,
«Kapuotun nruip», «MHOXECTBEHHBIN aenu3sm», «BzaumonencTBue
TEHOBY.

O6opynoBanue: MOJENb [JIsi JEMOHCTpAIlMM 3aKOHOB €IMHOOOpa3ms
rUOpUIOB TIEPBOTO TOKOJCHWS W PACHICTUICHHWS] TPHU3HAKOB, MOJETh IS
JEMOHCTPAlMH 3aKOHA HE3aBUCHMOTO HACJIEAOBAaHUS IMPU3HAKOB, MOJEIb IS
JEMOHCTPALMU CLEIJICHHOTO HACJIEIOBaHUs MTPU3HAKOB, CBETOBOM MHMKPOCKOI,
MHUKporipenapar: «JIpo3odunay.

IIpakTuueckass padora «U3ydyeHue pe3ylbTaTOB MOHOTUOPUAHOTO
CKpEIIMBAaHUS Y APO30(PUIBD.



IIpakTnueckas padora «M3yueHue pe3ynbTaToB AUTHOPUIAHOIO
CKpEIIMBAHUS y IPO30(PUIBD».

Tema 13. 3akoHOMEpPHOCTH H3MEHYUBOCTH

BzaumoneiictBue reHoruna u cpeapl npu (GopMuUpoBaHUU (EHOTHIA.
N3meHunBOCTh mNpu3HAKkoB. KadeCcTBEHHBIE W KOJMYECTBEHHBIE MPU3HAKH.
Buapl n13MEHYMBOCTHU: HEHACIICICTBEHHAS U HACJIEICTBEHHAS.

MoaudukannonHass HM3MEHYMBOCTb. Poiib cpeasl B (hOpMHUpPOBAHUU
MOIU(PUKALUOHHOM U3MEHYHUBOCTHU. Hopma peaxkuuu IIPU3HAKA.
Bapuanumonnslii psinx u BapuanuonHas kpuas (B. Horanncen). CaoiicTBa
MOIU(PUKALTUOHHON U3MEHYMBOCTH.

I'eHoTunMueckas HU3MCHYMBOCTD. CBoiicTBa T€HOTHUITUYCCKOU
N3MCHYMNBOCTH. BI/II[BI FCHOTUIIMYECKON HM3MEHUYMBOCTU: KOM6I/IHaTI/IBHa$I,
MYyTallUOHHA.

KombOunaTuBHasT M3MEHYMBOCTh. Mei03 M T0JIOBOM MPOIECC — OCHOBA
KOMOMHATUBHON W3MEHYMBOCTH. POJIb KOMOMHATUBHONM W3MEHYMBOCTH B
CO3/IJaHUM TeHETUUECKOTO Pa3HO00pa3us B IpeiesiaXx OJJHOTO BHIA.

MyTalnmoHHas W3MEHYMBOCTh. Buabl MyTaluidi: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHBIE MW MHIAYUHMPOBAHHBIE MyTalUWU. SaepHble W
nuToriasMaTuyeckue myrtanuu. CoMaTHyeckue W TO0JOBbIE  MYTAIlUHU.
[IprunHBl BOBHUKHOBEHUSI MyTallMid. MyTareHbl U UX BIHUSHHAE HAa OPTaHU3MBI.
3aKOHOMEPHOCTH MYTAalIMOHHOTO TpoIlecca. 3aKOH TOMOJIOTHYECKUX PSAJIOB B
HacyencTBeHHo n3menunBocty (H.M. BaBuioB). BuesnepHas M3MEeHYUBOCTh U
HACJIEJICTBEHHOCTb.

Dnueenemuxa u OSNUSEHOMUKA, POJb INUCEHEMUYECKUX (HaKmopos 6
HACIe008aHUU U UBMEHYUBOCTU (EeHOMUNUYECKUX NPUZHAKOB ) OPCAHUIMOS.

JdeMoHCTpamuu

[Toptpetsr: I'. ne ®pus, B. Moranucen, H. U. BaBuiios.

Tabmumer w  cxembl: «Buapl wm3MeHUmBOCTHY, «MoaudukanmoHHasS

U3MEHYHUBOCTHY, «KomOuHaTuBHaAsS U3MEHYHUBOCTBY, «Meiio3w,
«OmnomoTBopeHue», «l'eHeTmdeckne 3a0oJieBaHUS  YeIoBeKa», «BHIbI
MYTaLumn».

O6opynoBaHue: KUBbIE U TepOapHbIC YK3EMIUIPHl KOMHATHBIX PACTEHUH,
pucysku (potorpadun) KUBOTHBIX C PA3THIHBIMU BUJAMU W3MEHUYHUBOCTH.

JlaboparopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMOHHON W3MEHUYMBOCTU. [locTpoeHMe BapHAIMOHHOTO psla |
BAPHUALIMOHHOW KPUBOI».

IIpakTuueckas padora «Myrtauuu vy 1po3oduiibl (Ha TOTOBBIX
MHUKpOIIpenapaTax)y.



Tema 14. I'eHeTnka yejioBeKa

Kapuorun yenoseka. MexayHapoiHasi mporpaMma HUCCIEeI0BaHUS T€HOMaA
yejaoBeKa. MeTonbl HW3y4YeHUs TEHETUKU 4YEJIOBEKAa: TE€HEAJIOTHYECKH,
OJIM3HEIIOBBIN, LIUTOr€HETUYCCKU, MOMYJIIUOHHO-CTATUCTUYECKU U,
MOJIEKYJISIPHO-TE€HETUYECKUM. CoBpemMeHHOE ONpEAECICHUE FeHOTHUIIA:
MOJHOT€HOMHOE CEKBEHUPOBAHUE, TCHOTUITUPOBAHUE, B TOM YKCJIE C TOMOIIBIO
[111P-anamm3a. HacneacTtBennble 3abojieBaHusl  4yeloBeka. [ eHHbIE W
XpPOMOCOMHBIE OOJIC3HM  dYCJIOBEKA. bonesnm ¢ HaciaeACTBEHHOM
IPEAPACIION0KEHHOCTBIO. 3HauyeHHue MEIUIIMHCKOM TeHECTUKH B
PEIOTBPAIICHUN U JICYCHUM NeHEeTUYeCKuX 3a00jeBaHMM YenoBeka. Meauko-
FeHETHYECKOE KOHCYJIbTUPOBAHUE. CTBOIOBBIC KJICTKH. [TonsTue
«TEHETHYECKOTO Tpy3a». OTHYECKHE acHeKThl HWCCIeIOBaHUM B 00JIacTH
pElaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'eneTtnyeckne (HakTOphl MOBBINICHHOW YYBCTBUTEIBHOCTH YEJIOBEKA K
bU3MYECKOMY W XUMHUYECKOMY  3arpsi3HEHUIO  OKPYXKAloIIeH  Cpejbl.
I'eneTnyeckas mpeapacnoioKEHHOCTh YET0BEKa K MaTOJIOTHUSIM.

JdemoHcTpanumn

Tabmuip! 1 cxemsl: «KapuoTur denoBekay, «MeToIbl U3yUYeHHS TEHETUKHU
yeJioBekay, «I eHeTndyeckue 3a00JI€BaHUS YSTOBEKAY.

IIpakTuyeckas padora «CocTaBieHUE U aHAJIU3 POJTOCIOBHOM.

Tema 15. Centekuusi OpraHusMoB

JloMecTukaiuss U CEJIEeKUUs. 3apOoKICHUE CENEeKIUU U JOMECTUKALIMH.
VYyenne H. W. BaBunoBa o LleHTpax NpOUCXOXKIACHUS U MHOro0Opas3us
KYJIbTYPHBIX pacTeHuidl. Poib cenexkiuu B CO3JaHUU COPTOB PACTEHUN U MOPOJI
*KUBOTHBIX. CopT, mopoaa, IITaMM. 3aKOH T'OMOJOTHYECKHX pSA0B B
HacjienAcTBeHHONM wm3MeHunBocTd H. 1. BaBunoBa, ero 3HaueHue s
CEJIEKIIMOHHON PadOTHI.

Meronpl ceneKunoHHOM paboThl. MICKyCCTBEHHBI OTOOp: MAacCOBBIA U
WHIWBUAYAJIbHBIA.  JTanmbl  KOMOWHAIIMOHHOW  cenekuuu.  VcrmblTaHue
mpou3BouTeNed 10 MOTOMCTBY. OTOOp IO TEHOTHITY C ITOMOIIBIO OICHKH
¢dbeHnoTHma mMOTOMCTBa M OTOOP MO TEHOTUNY ¢ omoIIbio aHanu3a JIHK.

HckyccTBEHHBI ~ MyTareHe3 Kak METOJl CEJIEKIMOHHOW  padoThI.
PaguaimoHHbIll YW XHUMHWYECKMHW MYyTareHe3 Kak HWCTOYHHUK MYTalud y
KYJbTYPHBIX (pOpM OpraHu3MoB. Vcmonbp30BaHHE TEHOMHOTO PEIaKTHPOBAHUS
1 MeTos10B pekoMOnHaHTHBIX JIHK 17151 monmydyeHus UCXOIHOro Matepuania Jjis
CEJICKIIHM.

[Tomyuenue MMOJIUTIJIOUIOB. BuyTrpuBugoBas TUOpUIN3AIINSL.
biu3kopoacTBeHHOE — CKpeliuBaHue, WM WHOpuauHr. HepojacTBeHHOE



CKpelllMBaHue, WK ayTOpuauHr. ['erepo3uc u ero mpuuuHbl. Vcnonb3oBaHue
reteposuca B cenekiuu. Otaanénnas rudbpuauzanus. [Ipeononenue Gecrmoaus
MEXBHUJIOBBIX THOPUIOB. JIOCTHMIXKEHUSI CENeKIMU PACTCHUN U KUBOTHBIX.
«3enénas pegonoyusy.

CoxpaHeHue U U3YyUYEHHE TEHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUM
U UX JUKUX poOAWYed ISl CO3JaHUsT HOBBIX COPTOB U THOpPUIIOB
CEIbCKOXO3AMCTBEHHBIX KYJIBTYp. H3yuenue, coxpanenue u ynpasieHue
2CHeMUYeCKUMU  pecypcamu  CeNbCKOXO3AUCMEEHHbIX U NPOMbICIOBBIX
HCUBOMHBIX 8 YEAX YIYYULeHUS CYUeCmBYIOWuUx U CO30aHUsi HOBbIX NOpPOO,
JUHULL U KPOCCO8, 8 MOM HYUCIe C NPUMEHEHUEM COBPEMEHHbIX Memo008
HAYYHbIX UCCIe008aHULL, NePed08biX Uoel U NePpCneKMUBHbIX MeXHOI02ULL.

JdemoHcTpanumn

[Toptpersr: H. Y. Basunos, 1. B. Muuypun, I'. /1. Kapneuenko, II. II.
JIykpanenko, b. JI. Actaypos, H. bopinoyr, /1. K. benses.

Tabmumelr u  cxembl: «lleHTpbl TPOUCXOXKIEHUS W MHOr00Opasus
KYJbTYPHBIX PAacTE€HHI», «3aKOH TOMOJIOTHYECKUX PSJ0B B HACIEICTBEHHOU
U3MEHYMBOCTHY», «Metoasl cenekmun», «OtrnanéHHas TUOpUAM3ALIUSY,
«MyTarenes».

JlabopaTopHas pabora «l3yueHHe COpPTOB KyJbTYPHBIX pPACTECHUH U
NOPOJ JOMAITHUX JKUBOTHBIX).

JlaGoparopHasi padora «3ydyeHre METOJIOB CEJIEKIIUN PACTCHUI.

IIpakTuyeckas padora «IIpuBuBKa pacTeHUN».

Ikckypeusi «OCHOBHBIE METOJbI U JOCTHXKECHMSI CEJIEKIIMU PACTEHUU U
KUBOTHBIX  (Ha  CEJIEKUUMOHHYIO  CTaHIMIO, IJIEMEHHYO bepmy,
COPTOMCTIBITATEBHBIM YYacCTOK, B TEIUIMYHOE XO34KMCTBO, B JaOOpPATOPHUIO
arpOyHUBEPCUTETA WJIK HAYYHOTO LICHTPA)».

Tema 16. buoTexHo10rust 4 CHHTETHYECKAas1 OMOJIOTUsA

OOBEKThI, UCTIONB3yeMble B OMOTEXHOJIOTUH, — KJIETOYHBIC M TKAHEBBIC
KYJbTYpbl, =~ MHUKPOOPraHM3Mbl, = HMX  XapakTEpUCTHKA.  [paauiiMOHHasA
OnoTexHoNoTHA: XJIeOOoneYeHne, TMOayuYeHUEe KHUCIOMOJIOYHBIX TPOAYKTOB,
BuHOAeue. MukpoOuonorndyeckuii cuHTe3. OOBEKTH MUKPOOHOJIOTUYECKUX
TexHoJiorui. [Ipon3BoacTBO OenKa, aMUHOKUCIOT U BUTAMUHOB.

Co3naHue TeXHOJOTMH M MHCTPYMEHTOB II€J€HANPABIECHHOIO U3MEHEHUS
W KOHCTPYUPOBAHHS TE€HOMOB C LEJIbI0 IMOJIY4YEHUsS OPraHUu3MOB H HX
KOMIIOHEHTOB, COJEPKAIIUX HE BCTPEUAIOIIHNECS B IPUPOJIe OMOCUHTETUYECKHE
My TH.

Knerounas naxxenepus. MeTonbl KyJbTypbl KIIETOK U TKAHEH PAaCTEHHUN U
KUBOTHBIX. KpuoOGanku. ComaTtudeckas ruOpUAM3alMS W COMATUYECKUU



sMOpuorene3. Vcnonb3oBaHUE TAIUIOWJ0B B CEJICKIMU pacTeHui. [lonyuenue
MOHOKNOHATIbHBIX anmumexl. Hcnonvzoeanue  MOHOKIOHANbHBIX u
NOJIUKNOHANIHBIX anmumen 6 Meouyune. VICKyCCTBEHHOE OIUIOAOTBOPEHUE.
PexoHcTpyKIMa — AMUEKIETOK U KIOHUPOBAaHWE  JKUBOTHBIX. Meron
TPAHCIUIAHTALUU SIACP KIETOK. 1exHonocuu 0300posieHus, Kyibmueuposarus u
MUKPOKIOHANIbHO20 PA3MHONCEHUSL CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOCOMHasi U TeHHasg HMHXeHepus. VICKycCTBEHHBI CHHTE3 IeHa U
koHCTpyupoBanue  pexomOuHanTHeix JHK.  Cosdanue  mpanceennwix
opecanu3mos. JIOCTMKEHUST W  IIEepCIEKTUBBI XPOMOCOMHOW H T'€HHOWU
UHXKEHEepUU. DKOJIOTHUECKUE U 3TUYECKHUE MPOOJIEMbl TeHHON UHKEHEPUH.

Menuuunckue OuorexHonmoruu. IloctreHomHas uu@poBas MeAUIMHA.
[MIIP-nuarnoctrka. MeTabOJIOMHBIM aHAIW3, TEHOLICHTPUUECKUN aHaIu3
[IPOTEOMa YEJIOBEKA JUIsl OLIEHKM COCTOSIHUS €ro 310poBbs. Mcmosib3oBanue
CTBOJIOBBIX KJeTOK. TapretHas tepanus paka. 3D-OuomnxeHepus yis
pa3paboTKu (yHTAMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJOTUM, CO3JaHUs
KOMIUIEKCHBIX TKaHEW COUYETAaHWEM TEXHOJIOTUH TPEXMEPHOro OMONPUHTUHTA U
ckaddonauHra 15 pelieHus 3a1a4 MepcoHaTN3UPOBAHHON MEIUIIMHBI.

Coznanre BEKTOPHBIX BaKIIMH C IEJIbI0 0OecrieueHuss KOMOMHUPOBAHHON
3amuThl oT Bo30ynureneit OPBU, ycTaHoBieHre MoOIEKyISIpHBIX MEXaHU3MOB
¢ynkumonuposanust PHK-cogepskamux  BuUpycOB, BBI3BIBAIOIIUX — 0CO00
oIacHbIe 3a00JIEBaHUS YEJIOBEKA U KUBOTHBIX.

JdeMoHCcTpamuun

Tabmumer wu  cxembl:  «lMcmonb30BaHME  MUKPOOPTraHM3MOB B
IPOMBILIJIEHHOM — Opou3BOACTBE», «Kierounas uHxkeHepus», «['eHHad
UHKEHEPUSD.

JlabopaTopHas padota «3yueHrne 00bEeKTOB OMOTEXHOIOTHNY.

IIpakTnueckas padora «llonmyyeHne MOJTOYHOKUCITBIX TPOAYKTOBY.

Ikckypeusi «buorexHonorus — BaKHEWIas MNPOU3BOJAUTENbHAS CHUJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MTPOU3BOJICTBO)».

11 KIIACC

Tema 1. 3apoxkaeHue U pa3BUTHE IBOJIONMUOHHBIX MpeACTABIEHUN B
OuoJioruu

OpomonuonHas teopusi Y. JlapBuHa. IlpeAnochlIKM BO3HUKHOBEHUS
napsuHu3Ma. JKu3Hb U Hay4yHas AearenbHocTh Y. JlapBuHa.



JIBwxymue cuibl  dBomonuu  BugoB 1no Y. JlapBuHy (BbICOKas
WHTEHCUBHOCTh Pa3MHOKEHMSI OpPraHU3MOB, HACJEJACTBEHHAsT M3MEHUYUBOCTb,
O6opb0a 3a CylllecTBOBaHUE, €CTECTBEHHBIN U UCKYCCTBEHHBINH OTOOD).

Odopmnenue cuntetnueckoit teopuu sBomonuu (CTD). HelitpanbHas
Teopusi dBoitouud. COBpEMEHHas HSBOJIIOIMOHHAs Ouoiorus. 3HaueHUe
ABOJIIOIIMOHHOW TEeOpuHu B (POPMUPOBAHMHM E€CTECTBEHHO-HAYUYHOU KapPTUHBI
Mupa.

JdemoHcTpanumn

[Toptpetsl: Apucrorens, K. JIunnen, XK. b. Jlamapk, 3. XK. Cent-Unep, K.
KroBbe, Y. [Hapsun, C. C. UetBepukos, . 1. IlImansraysen, [x. Xonaein, /.
K. benses.

Tabmumpr u cxembl: «Cucrema >xuBoi mnpupoasl (mo K. Jlunuaero)y,
«JlectHuna sxuBbIX cymiecTB (mo Jlamapky)», «Mexanusm ¢GopMHUpPOBaHUS
pUCTIOCOOJIEHU y pacTeHui u *KUBOTHBIX (1o Jlamapky)», «Kapra-cxema
Mapupyra nyremectsus Y. [apsunay», «Haxonku Y. [lapBuna», «Popmsl
O0opbObI  3a  cymectBoBaHue», «llopomel  romybei», «MHoroo6pasue
KyJIbTYpHBIX (opM KamycTel», «Ilopoabl moOMamHUX >XUBOTHBIX», «Cxema
oOpa3zoBanus HOBBIX BuAOB (mo Y. Japsuny)», «Cxema COOTHOIIEHUS
OBIKYIIUX CHJI 3BOJIOLNN», «OCHOBHBIE TOJOKEHUSI CUHTETUYECKOW TEOpUHU
SBOTIOLIMM.

Tema 2. MUKPOIBOJIIONNS U €€ Pe3yJibTAThI

[lonynsiuuss Kak »dleMEHTapHas eauHuna H3Boonud. COBpEMEHHBIE
METOJIbI OIICHKM TE€HETHYECKOTrO pPa3zHOooOpa3usi M CTPYKTYPHl TOMYJISIIHMA.
N3menenne reHodoHIAa TOMYJISIMUA KaK dJIEMEHTapHOE SBOIIOIMOHHOE
sBJICHUE. 3aKOH TeHeTndYeckoro papHoBecus Jx. Xapau, B. BaiinOepra.

DneMeHTapHbIe (aKTOphl (ABMIKYIIUE CHJIBI) ABOJIONMH. MyTalmOHHBIN
npouecc. KomOmHaTHBHAsT W3MEHYMBOCTh. Jlpeid) TreHoB — ciiydaifHbie
HEHAIPaBJICHHBIC WM3MEHEHUS YacTOT ajulelied B Tomyisnuax. OQdekt
ocHoBatensi. Ippexm Oymoiiounozo eopaviuka. CHUdCEHUE 2eHemUYecKo2o
pasnoobpaszus: npuuunsl u cieocmsus. Ilpossienue sghghexma opetigpa 2erog 6
bonvwux u  manvix nonyaayusx. Mwurpanuu. V30U TOMYJISITAN:
reorpadudeckas (IpoCTpaHCTBEHHAs ), Orojorndeckas (pempo yKTHBHAS).

EctectBennsiii otO0p — HampaBistommii ¢gakrtop sBomoruu. Dopmbr
€CTECTBEHHOTO OTOOpa: JBIKYIIMHM, CTaOWIM3UPYIOMINANA, PpPa3phIBAIOIINAN
(mu3pyntuBHbIi). [lonoBoit 0T00p. BO3HMKHOBEHUE W 3BOJIOLMS COLUATIBLHOTO
MOBEJICHUS] )KUBOTHBIX.

[Ipucnoco0ieHHOCT, OpPraHU3MOB KaK pe3yJbTaT MHUKPOIBOIIOLNU.
Bo3nukHoBeHue  mpucnocoOiieHuil 'y  opranu3MoB.  Apomopdo3bl U



AavoafanTanum. ITpumepsl MPUCTIOCOOICHUIA y OPraHU3MOB:
Mopdonoruyeckre, (QU3NOIOTHYECKUE, OUOXMMHUYECKHE, TOBEACHUYECKUE.
OTHOCHUTENBHOCTh TPUCIOCOOJIEHHOCTH OPTraHU3MOB.

Bun, ero kxputepum u cTpykrypa. BupooOpazoBaHue Kak pe3ynbTaT
MUKPO3BOMIONUHU. M3o0msmus — kirodeBoil gakrop BupooOpazoBanus. Ilytu u
CrocoObl BUJI000pa30BaHUS: aJIONAaTPUYECKOE (reorpaduueckoe),
CUMIIATPUYECKOE  (PKOJIOTMYECKOE), «MTHOBEHHOE»  (MOJIMIUIOUIU3AINSA,
rubpuan3zanus). J[muTeapsHOCTh YBOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3mMbl pOpMUPOBAHUSL OMOJIOTMUECKOTO pa3HOOOpa3usl.

Ponb sBonOIMOHHONW OWONOrMM B pa3pabOTKE Hay4YHBIX METO/OB
coxpaHeHus: 6uopa3zHooOpa3usi. MUKpPOIBOIIONUS U KOIBOJIOLMS Mapa3uToB U
ux xo03s1eB. Mexanu3aMbl (OPMHUPOBAHUS YCTOMUMBOCTH K QHTUOUMOTHKAM U
criocoObl OOPHOBI C HEH.

JdemoHcTpanumn

[Toptpetsl: C. C. YeTBepukos, 3. Maliip.

Tabmuupel u cxembl: «MyTalMoHHas U3MEHUYUBOCThY», «llomynsunonnas
CTpyKTypa Buaa», «Cxema TposBiIeHHS 3akoHa Xapau—BaitnOepray,
«/IBMKylllMe CHJIBI HBOMIOLHMHN», «JKOJOTMYECKass W30SALMS MOMyISUnn
ceBaHcKoU (popenny, «'eorpaduueckast U3OIAIUS JTUCTBEHHUIBI CHOUPCKON U
JUCTBEHHULIbI aypcKoi», «llomynsiiroHHbIE BOJTHBI YMCIEHHOCTU XHUIIHUKOB
U KepTB», «Cxema NeHCTBUSA €CTeCTBEHHOro oToopay, «Dopmbl GopbObI 3a
cyliecTBoBaHue», «MHaycTpuanbHblli MenaHu3M», <« KUBBIE HCKOIAEMBIEY,
«ITokpoBuTENbCTBEHHAsI OKpacka >KMBOTHBIX», «lIpemymnpexnaromas okpacka
KUBOTHBIX»,  «Dusmonmornueckue  agantamuny,  «lIpucmnocoOiaeHHOCTD
OpPraHU3MOB U €€ OTHOCHUTEIBHOCTBY», «Kpurepun BHAa», «Buabl-mIBOMHUKNY,
«Ctpyktypa BHma B mpupone»,  «CrmocoObl  BHA000pa30BAHUS»,
«["eorpadpuyeckoe BUI000pa30oBaHue TpEX BUJIOB JIAHJBIIIE,
«IKOJOTMYECKOEe BUA000pa30BaHNE BUJIOB CUHUID), «lloNHIIIONIbI pacTeHUII»,
«KanycTHO-peneunbIil rubpumy.

O6opynoBanue: repbapuu pacTeHH, KOJUICKIIMM HACEKOMBIX, Uydela
NTUI] U 3Bepel C MpUMEPaMH PA3TUYHBIX MPUCIOCOOJICHHMA, dydena NTHUI] U
3Bepeil pa3HbIX BUIOB, repOapuu pacTeHUM OJMU3KUX BUIOB, 0OpPa30BABIIMXCS
Pa3IMYHBIMU CIIOCOOAMHU.

JlabopaTtopHass paGora «BbisiBIeHHE M3MEHUHMBOCTH Yy OCOO€H OJHOTO
BUJIA».

JlabopaTtopHass paGora «lIpucmocoOieHUs OpraHM3MOB H  HUX
OTHOCHUTEJbHAS LIEJIECO00Pa3ZHOCTD.



JlabopaTtopnas padora «CpaBHeHHE BHJIOB MO MOP(}OIOTHYECKOMY
KPUTEPUIO».

Tema 3. Maxkpo3Boouus U €€ pe3yJibTaThl

Meroapl u3ydeHHs MAaKpOAIBOJIOLMU. [lasieOHTOIOrMYECKUE METOMBI
u3ydeHus: sBoirouuu. Ilepexomgnsie (opMbl U (PUIOTEHETHYECKUE PSJIbI
OpraHU3MOB.

buoreorpaguueckue mMeroasl uyueHus 3Boionnu. CpaBHeHUE (Piiopbl U
dbayHbl MaTEpUKOB M OCTPOBOB. buoreorpaduyeckue odnactu 3emnu. Bumabi-
SHAEMUKHU U PEIIUKTHI.

OMOpHOJIOTUYECKHE U CPAaBHUTEIbHO-MOP(OJOTUYECKUE  METObI
U3Y4YEeHHs] HBOJIIOIMU. ['eHeTHueckre MeXaHW3Mbl 3BOJIOLMH OHTOreHe3a U
NOSIBJICHHUSI SBOJIOLUMOHHBIX HOBIIECTB. ['OMOJOrMYHBIE U aHAJOTUYHbBIE
opranbl. PyaumenTapHble Opranbl U ataBU3Mbl. MoOJEKyJIsIpHO-T€HETUYECKHE,
OMOXMMHUYECKME W  MaTeMaTUYeCKUe  METOJbl  M3YyYEHHS  DBOJIOLHUU.
['omonoruunsie reHbl. COBpEMEHHbBIE METObI MOCTPOCHUS (PUIOTC€HETHYECKUX
JEPEBBEB.

XPpOMOCOMHBIE MYTallMX U HBOJIIOIUSI TEHOMOB.

OO6mue 3aKOHOMEpPHOCTH (TpaBuWja) JBOMOUMH. [lpunyun cmeHwvl

@yHKYULl. HeobOpatumocTs ABOJIIOLIMH. AgnantuBHas paguanus.
HepaBHOMEPHOCTH TEMIIOB SBOITIOLIMH.
JdeMoHCcTpamuun
[Toptpetsr: K. M. Bap, A. O. KoBanesckuii, @. Mromiep, 3. [ 'ekkenb.
Taomuiel u CXEMBI: «DuiroreHeTHUeCKU pAan JIOTIIA I,

«ApxeonrTepukc», «3Bepo3yoObie smepbl», «Creronedansi», «Punnoduts,
«CemeHHBIE MANOPOTHUKWY», «buoreorpadguueckue 30HBI 3emin», «/peiid
KOHTHHEHTOBY, «Penmukto», «HauanpHble cTaauu 3MOPUOHANBHOTO Pa3BUTHS
MMO3BOHOYHBIX KMBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTUYHBIE OpPraHbl»,
«PynuMeHThI», «ATaBU3MBIY, «XPOMOCOMHBIE HAOOpPHI  YEIOBEKAa U
muMnan3e», «l JaBHbIE HAMpaBJICHUS IBOJIONHN», «OO0IIHEe 3aKOHOMEPHOCTH
ABOIOLIMI.

O6opynoBaHue: KOJUICKIIMU, TepOapuu, MYJSHKA HCKOMAEMBIX OCTaTKOB
OpPraHU3MOB, MYJISI)KA TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYJAUMEHTAPHBIX OPraHOB
Y aTaBU3MOB, KOJIJIEKIIUU HACEKOMBIX.

Tema 4. IIponcxoxaeHne U pa3BuTHE )KU3HU HA 3emJie

Hayunble rumote3bl mpoucxoxkaeHusi *u3HU Ha 3emse. AOUoreHes u
naHcnepmusi.  JloHayuHble ~ TPEACTaBICHUS O  3apPOXKICHUM  KU3ZHU
(kpeanmonusM). ['unore3a MNOCTOSIHHOTO CaMO3apOXKACHUS JKU3HU U €€



onposepxkenne onbitamu  D. Peau, JI. Cnammannanum, JI.  Ilacrepa.
[IpoucxoxieHne KU3HU U aCTPOOUOIIOTHS.

OcHOBHBIE  JTambl ~ HEOpraHu4yeckod  sBomounu.  [lmaHerapHas
(reomoruyeckas) JBOJIONHUA. XHUMHUUYECKass HSBOMIONMSA. AOHOTCHHBIM CHHTE3
OpraHnyeckux BemecTB n3 Heopranudeckux. OmbiT C. Mumiepa u I'. HOpwu.
O6pazoBanue mnoauMepoB u3 MoHomepoB. KoamepBatHas rumore3a A. U.
Onapuna, runote3a ImnepBuuHoro OyinboHa Jk. XonjgeiHa, reHeTHueckas
runote3a . Mémnepa. Pubosumbr (T. Uek) u rumoreza «vmupa PHK» V.
['unGepra. ®opmupoBaHue MeMOpaH U BOSHUKHOBEHHUE MPOTOKIIETKH.

Hcropus 3emnn u Metonapl e€ wn3ydeHus. lMckonmaemble OpraHUYECKUE
octatku. ['eoxpononoruss u e€ Meroabl. OTHocuTenbHass W aOCONIOTHAs
rE€OXPOHOJIOTHS. ['€0XpOHOIOrNYeCcKas IKaua: 30Hbl, 3pbl, IEPUOBI, JITOXH.

HavanpHbie »3Tanbl opraHudeckoil 3Boiroluu. [losiBIeHHE W 3BOIIOLMS
NEPBBIX KIETOK. DBOJIONHMS MeTaboan3Ma. Bo3HUKHOBEHHE MTEPBBIX 3KOCUCTEM.
CoBpemeHHbIE MHKpPOOHBIE OMOIUIEHKM Kak aHajor TNEepBbIX Ha 3emiie
coobmiectB. CTpoMaTonuThl. [IpokapruoThl U 3yKapHOTHI.

[Ipoucxoxnenue AYKapuoT (cumbuorenes). DBOJIIOLIMOHHOE
IPOUCXOKAEHUE BUPYCOB. [IpOMCXOXKIEHHE MHOTOKIETOYHBIX OPraHU3MOB.
BoO3HUKHOBEHNE OCHOBHBIX TPYIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE ATambl HBOJIIOIUH BBICHIUX pacTeHuil. OCHOBHBIE apoMOp(}O3bI
pactennii. Beixox pacreHuit Ha cymy. [losiBiieHHWE CIIOPOBBIX pPacTeHUU U
3aBoeBaHHe MMM cymHd. CeMeHHble pacTeHus. [IpomcxoxkaeHue LBETKOBBIX
pacTeHHui.

OcHOBHBIE ATamnbl IBONIOIUU KMBOTHOTO Mupa. OCHOBHBIE apoMOp(dO3bI
KUBOTHBIX. BeHyckas ¢ayna. KemOpuiickuii B3pbIB — OSBICHUE COBPEMEHHBIX
turnioB. IlepBble XOpaoBble KMBOTHbIE. JKu3Hb B BOAE. OBOJIOLHUS
mo3BOHOYHBIX. [Ipoucxoxknenue ampubuit u pentwmii. IlpoucxoxaeHue
MJeKkonuTaommx W nruin. [lpuHmun kmodeBoro apomopdosza. OcBoeHHe
0eCTI03BOHOYHBIMH M TIO3BOHOYHBIMH KMBOTHBIMU CYIIIH.

PazButre xu3HM Ha 3emile MO 3paM U NEPHOJaM: apxeil, MpoTepo3oil,
Majgeo30i, Me3030M, KaitHo30M. OOmas xapakTepucTHKa KiuMaTa W
reoJIOTHYECKUX IpoueccoB. llosBieHNE M pacuBeT XapaKTEPHBIX OPraHU3MOB.
VYrrneobpa3oBaHue: ero yCIOBUS U BIMSHUE HA Ta30BBIM COCTAB aTMOCHEPHI.

MaccoBbie BbIMUpaHUsl — YKOJOTHUECKUE KPU3UCHI mpouuioro. [lpuunnsl
U CIIEICTBUSI MAcCOBbIX BbIMHpaHUil. COBPEMEHHBIA IKOJIOTUUYECKUN KPU3HC,
ero ocooennoctu. [Ipobaema coxpaneHus 6nopazHooOpas3usi Ha 3eMIie.

CoBpemeHHas cucteMa opranndeckoro mupa. [lpunuunsl kinaccudukanuu
oprann3mMoB. OCHOBHBIE CUCTEMATUYECKUE IPYMITBI OPTraHU3MOB.



JdemoHcTpanumn

Iloptpersr: @. Penn, JI. Cnamnanuanu, JI. [Tactep, . 1. Meunukos, A.
N. Onapun, [Jx. Xongein, I'. Mémnep, C. Munnep, I'. IOpu.

Tabmuipl u cxembl: «Cxema onbitTa @. Penuy», «Cxema onwita JI. Tlactepa
[0 W3YYEHHIO CaMO3apoXKIeHHs Ku3Hu», «Cxema ombita C. Mwumepa, I
IOpu», «OTtansl HeOpraHUYECKON 3BOIOLUNY, «['€0XpoHOIOrNYeCKas IIKaIay,
«HauvanpHbple STanbl OpraHuyeckod HBomonuu», «Cxema oOpa3oBaHuUs
YKapuoT MyTéM cumOuoreHesa», «Cucrema >XKUBOM TpuUpoabl», «CTpoeHue
BUpYyca», «ApoMopdo3bl pacteHuil», «PuHHOPUTHY, «OIHOKIETOYHBIE
BoAOpoCHn», «MHOrOKIETOUHBIE BoAopocian», «Mxu», «llanopoTHUKNY,
«l'onocemenHple pacteHus», «Opransl IBETKOBBIX pacTeHHi», «Cxema
pPa3BUTHs KUBOTHOTO MHpa», «ApomMopdo3bl KUBOTHBIX», «lIpocreifmiuey,
«Kumeunononoctusie», «llnockue uepBu», «YUnenucroHnorue», «PriOb,
«3eMHOBOnIHBIE», «lIpecmbikarommecs», «lItuney, «MuekonuTarmue,
«Pa3BuTHE KU3HM B apXeUCKOU 3pe», «Pa3BuTHE XU3HU B IPOTEPO30UCKOU
ape», «Pa3BuTmMe KU3HM B IANECO30MCKOM dpe», «Pa3Burhe KU3HU B
ME3030iCKON 3pey», «Pa3BuThe XKHU3HU B KailHO30MCKOW 3pe», «CoBpeMeHHas
CHUCTEMA OPTaHUYECKOI'O MUPAY.

O6opynoBanue: repbapu pAacTEHUN PA3IUYHBIX OTAENOB, KOJUIEKIUU
HAaCEKOMBIX, BJIAXKHBIE TMIpENapaTbl JKUBOTHBIX, PAKOBHUHBI MOJIIIOCKOB,
KOJUIEKLIUHM WTJIOKOXKHUX, CKEJIEThl MO3BOHOYHBIX >KMBOTHBIX, Uydesla NTUL U
3BEpell, KOJUIEKIMH OKAaMEHEJIOCTEH, TMIOJE3HBIX HCKOMAEMBIX, MYJSKU
OpraHUYECKUX OCTATKOB OPTaHU3MOB.

Bupryaabnasa gabopatopHas padora «MojenupoBaHUE OIBITOB
Mumiepa—tOpu 1o  U3y4eHHI0O A0MOTEHHOTO CHHTE3a OpPraHUYEeCKUX
COCIMHEHUH B MIEPBUYHOM aTMoOchepe.

JlaGoparopHasi pabora «l3ydyeHue M OmMMCaHUE HCKOIMAEMBIX OCTATKOB
IPEBHUX OPTraHU3MOB).

IIpakTuueckas padora «lI3yduenne ocoOEHHOCTEH CTPOEHUS pPACTEHUU
Pa3HBIX OTAEIIOBY.

IpakTuueckas  padora  «/3yueHne  OCOOEHHOCTEH  CTPOCHHUS
ITO3BOHOYHBIX JKMBOTHBIX).

Tema S. IIpoucxoxkaeHue yej0BeKa — AaHTPOINOreHe3

Paznens! u 3amaun aHTponosiorui. MeToabl aHTPOIOJIOTHH.

CraHoBJIEHUE MPEACTABICHU O MPOUCXOXKIECHUH YelloBeKa. Penurnozusie
B033peHUsI. COBPEMEHHBIE HAYUYHbIE TEOPHUU.

CxoxcTBo uyenoBeka ¢ JKMBOTHBIMM. (CHCTEMAaTHYECKOE ITOJIOKECHHE
yenoBeka. CBHUIETENbCTBA CXOACTBA YEJIOBEKA C KMBOTHBIMHU: CPaBHHUTEJIBHO-



MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, b13M0I0r0-0MOXUMUYECKHE,
nopeaeHYeckue. OTIMYMS 4YEIOBEKAa OT JKUBOTHBIX. [IpsAmoxoxkaeHue u
KOMIUIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BuTHE rONOBHOTO MO3ra U BTOPOU
CUTHAJIbHOW CUCTEMBI.

JBuwxymue  cuibl  (GakTopel) — aHTPOIOreHe3a:  OMOJOTHYECKHE,
couuanbHbie. COOTHOLIEHHWE OHOJOTMYECKHMX U COLUAJIbHBIX (AKTOPOB B
AHTPOIIOTEHE3E.

OcHoBHBIE cTaauu aHTponoreHeza. PanHue yenoBekooOpa3Hbie 00€3bIHbI
(MpOKOHCYJIBI) W paHHHWE TMOHTUABl — OOIIME MPEIKH YeTOBEKOOOPa3HbIX
00e3bsiH U JIIOJIeH. ABCTpPaJIONUTEKH — JIBYHOTHE NpelKH jitofed. Yemosek
yMENbIi, MEPBbIE HU3TOTOBICHUS Opyauil Tpyaa. YenoBek NPpAMOXOISIIMN U
NepBBIA BBIXOA Mo 3a mpenensl Adppuxu. YenoBek reinenpOeprckuii —
oOlui MpeoK HeaHAEepTaIbCKOro YeJIOBEeKa M YeJoBeKa pasyMHOTro. YenmoBek
HEAHJCPTAIBCKUN KaK BHJ JIIOJEH XOJOJHOIO Kinmara. YeloBeK pa3yMHBIN
COBPEMEHHOI'0 THUIIA, JCHUCOBCKUN YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a
npenenamu Adpuku. [laneoreneTuka u nmajgaeoreHOMUKA.

DBOJIOLKSA COBPEMEHHOIO YeoBeKa. EcTecTBeHHBIN 0TOOp B MOMYJSLIMSIX
yesioBeKa. MyTalmoHHbIN mporiecc u nogumopdusm. [lonmynsimoHHbIe BOJIHBI,
npeid reHoB, Murpamus u «3PGeKT OCHOBATENS» B MOMYJISUAX COBPEMEHHOTO
YeJI0BeKa.

UYenoseueckue pachl. [lonstne o pace. boinblune pacel: €BporneouaHas
(eBpasmiickasi), aBCTpaJlo-HErpoWAHAs (PKBaTOpUAIbHAs), MOHTOJOHIHAS
(a3uarcko-amepukaHckas). BpeMs u myTu pacceneHusl 4eloBEeKa MO IUIAHETE.
EnunctBo yenoBeweckux pac. HaydHas HECOCTOSITENBHOCTh  pacHU3Ma.
[IprcnocoOIEHHOCTh YeNOBEKa K Pa3HbIM YCIOBHUSIM OKPYXKAIOIIEH Cpebl.
Brnusaue reorpaduueckoidt cpeapl W gpedida TEHOB Ha MOPQOJIOTHIO H
(U3HOIOTHIO YETOBEKA.

MeXIUCIUIUIMHAPHBIE  METOJABl B (U3WYECKOW  (OMOJIOTHYECKOM)
AQHTPOIIOJIOTHH.  DBOJIIOIMOHHASA  AHTPOMOJOTHS U  MaJ€OAHTPOINOJIOTHUS
YEJI0BECUECKUX MOMYJAUNA. buoconnanbHpie HCCiie10BaHNs IPUPOIBI YEIOBEKA.
HccnenoBanue KOABOMIOLUY OMOJIOTHYECKOIO U COLIMATIBHOTO B UEJIOBEKE.

JdemoHcTpanuun

[Toptpetsr: Y. lapsun, JI. Jluku, . 4. Poruackuit, M. M. I'epacumos.

Tabmumpel m  cxembl: «MeETOIbl aHTPOIMOJIOTHH», «l[ OJOBHOW MO3T
genoBekay, «YemoBekooOpasHbie 00e3bsiHBI», «CKeJIeT dYeloBeKa U CKEeJeT
myMnaH3e», «PylIuMeHTsl U aTaBu3Mbl», «JIBHXKYIIME CUIIBI aHTPONOTEHE3AY,
«OBOJIIOIIMOHHOE JIPEBO YEJIOBEKA», «ABCTPAIONUTEK», «YEITOBEK YMEBIN,
«Henoek mnpsMoxoasuuii», «JleHucoBckuii yenmoBek» «HeanmepTanbibi»,



«KpomanboHub», «IIpenku yenoBeka», «ITamnbl 3BOJIOIUN YeToBeKay, «Pachl
YeJI0OBEKay.

OGopynoBaHue: MYJSIKHM OKaMEHEIIOCTEHW, MpeAMETOB MaTepualbHON
KyJIbTYpbl TPEIKOB 4eJOBeKa, penpoaykuuu (portorpaguu) KapTUH C
MUQOJIOTUIECKUMH U OUOJEHCKUMHU CIOKETaMU TMPOUCXOXKJICHUS 4YeJIOBEKa,
doTorpadu HaxXOJOK HCKOMAEMBIX OCTAaTKOB YEJIOBEKa, CKEJIET YeJIOBEKa,
MOJIeIb Yeperna 4YeliOBeKa M ueperna MIMMIIaH3e, MOJEIb KUCTH 4YeJIOBEKa U
KUCTH IUMIIAH3€, MOJIEJIA TOpca MPEJAKOB YEIOBEKaA.

JlabopaTtopnas pabGora «M3yueHue 0COOEHHOCTEH CTpOEHHUs CKeleTa
YEJIOBEKA, CBSI3AHHBIX C MPSIMOXO0XKICHUEM .

IIpakTnueckass padora «l3yueHue IKOJOTMYECKHX  aJanTaruit
YeJIOBEKay.

Tema 6. Jxosiorusi — Hayka 0 B3aMMOOTHOUIECHHSIX OPraHU3MOB M
HAJIOPraHU3MEHHBIX CHCTEM C OKPY KAKLIeH cpeaou

3apoxeHne W pasBuTHE dKojoruu B Tpyaax A. I'ymGonbara, K. O.
Pynwe, H. A. CeBepuoBa, 3. I'ekkensi, A. Tencnu, B. H. CykauéBa. Pazaensl u
3a/1a4u 3K0JIoTuH. CBS3b DKOJIOTUU C IPYTUMH HAyKaMHU.

Mertonp! skonoruu. [loneBbie HaOMIOACHUS. DKCIIEPUMEHTHI B 3KOJOTHH:
npupoaHbIe W JabopaTopHble. MojenupoBaHue B 3KOJOTMH. MOHHUTOPHUHT
OKpY’KaroIel CpeIbl: JIOKAIBbHBIN, pErHOHATBHBIN U TJI00ATBHBIH.

3HaueHUE DSKOJIOTMYECKMX 3HAHUM [JI1 YeJIOBEKa. OKOJOTHMYECKOe
MHUPOBO33pEHUE KaK OCHOBA CBSI3€M YeloBedecTBa ¢ Npupoaoil. PopmMupoBaHue
AKOJIOTUYECKOMN KyIbTYpbl U 3KOJIOTHUYECKON I'PaMOTHOCTH HACEIICHHUS.

JdeMoHCTpanuu

[Moptpetsi: A. I'ymbGonbar, K. @. Pynbe, H. A. Cesepiios, J. I'ekkensb, A.
Tencnu, B. H. Cykaués.

Tabmuiel U cxembl: «Pa3nensl sxojtoruny», «MeToasl 3KoJIoruny, «Cxema
MOHUTOPHUHTA OKPY>KaIOIIEH CpeabD».

JlaGopatopnass  paGora  «/M3yueHne  METOJOB  DKOJOTHYECKUX
HCCIIEIOBAHUI.

Tema 7. Opranusmbl U cpeia 00UTAHUS

Okonornyecknue  (akToppl U 3aKOHOMEPHOCTH WX  JCHCTBUS.
Knaccudukarmus sxomormueckux ¢GakTopoB: aOMOTHYECKHE, OMOTHYECKHE,
anTponorennpie. O01IMe 3aKOHOMEPHOCTH JAEHCTBHUS SKOJIOTUIECKUX (haKTOPOB.
IIpaBunio wmunumyma (K. Ilnpenrens, 1. JIubux). ToliepaHTHOCTD.
OBpUOMOHTHBIC U CTEHOOMOHTHBIE OPTaHU3MBI.

AbGuotnueckue ¢aktopbl. CBeT Kak 3Konoruueckuit axrop. [elictBue
Pa3HBIX YYACTKOB COJTHEYHOT'O CIIEKTPa HAa OPraHu3Mbl. DKOJIOTUYECKUE TPYIIIIbI



pacTeHUM W KUBOTHBIX MO OTHOUIEHHWIO K cBeTy. CHUrHalbHas poOJib CBETa.
doTonepuoausM.

Temneparypa kak skojorudyeckuid (axrtop. [leiicTBue Temmeparypbl Ha
opranu3mbl. [IoHKUIOTEpMHBIE U TOMOHOTEPMHBIE OPTaHU3MbI. JBPUTEPMHBIE
Y CTCHOTEPMHBIE OPTaHU3MBI.

BnaxHocTh Kak skosiornmueckuii gakrop. Ilpucnocobnenuss pacteHuil K
nojJiep KaHuio BoJHOTroO Oananca. Knaccudukanus pacTeHui M0 OTHOLIEHUIO K
Boje. [IpucnocoOneHus >KUBOTHBIX K U3MEHEHHUIO BOJTHOTO PEXHUMA.

Cpenbl oOuTaHusi OpraHU3MOB: BOJIHASI, HA3EMHO-BO3/yIIIHAS, TTOUBCHHAS,
[IyOMHHAsl TIOJAMOYBEHHAS, BHYTpUOpPraHu3MeHHas. DU3NKO-XUMUYECKUE
0coOeHHOCTH cpe; obuTanust opraHu3MoB. [IpucnocoOseHus: opraHu3MoOB K
KW3HU B pa3HbIX cpeax.

buonornueckue putrmbl. BHemHue M BHyTpeHHUE PUTMBL. CyTOUHBIE U
roJinuHbie puTMBIL. [IprCTIOCOOIEHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHECHHSIM
YCJIOBUH KU3HMU.

Kusnennoie Qopmbl opranu3zmoB. Ilonarne o xu3HEeHHOH (opme.
Kusnennoie QopMbl pAaCTCHUMN: JEPEBbS, KYCTAPHUKHU, KYCTAapHUYKH,
MHOTOJICTHUE TpaBbl, OJHOJETHHE TpaBbl. JKu3HEHHbIE (POPMBI >KUBOTHBIX:
TUAPOOHMOHTHI, T€OOMOHTHI, a’poOHMOHTH. OCOOCHHOCTH CTpPOCHHST U 00Opasa
KU3ZHU.

buortuueckue  dakrtopel. Buasl OMOTHYECKMX  B3aUMOJCHCTBHIA:
KOHKYPEHIIUS, XHUIIHUYEeCTBO, cUMOMO3 u ero @opmel. [lapazutusm,
KOoTepanus, MyTyajlu3M, KOMMEHCaIN3M (KBapTHUPAHTCTBO, HAXJIEOHUYECTBRO).
Herpoduueckne B3ammopeiicTBust (Tomuueckue, dopudeckue, Ghadpuydeckue).
3HaueHne OMOTHYECKHX B3aWMOJCHCTBUU [JIsl CYIIECTBOBAHUS OPTaHHU3MOB B
cpene ooutanus. [I[puHIUTT KOHKYPEHTHOTO UCKITIOYCHUSI.

JdemoHcTpanumn

Tabmuiel 1 cxembl: «Okonorudeckue (paxrtopb», «CBETOBOM CHEKTP»,
«JKOJIOTUYECKHWE  TPYMNbl  KUBOTHBIX 1O  OTHOIIEHUIO K  CBETY»,
«TennoxkpoBHbIe KUBOTHBIEY, «XO0JIOTHOKPOBHBIE YKABOTHBIEY,
«DU3n0N0TNYeCcKue aanTaiuy >KUBOTHBIX», «Cpebl OOUTaHUSI OPTaHU3MOBY,
«buonornueckne puTMBY, «KU3HEHHBIE (GOPMBI pacTeHui», «KU3HEHHBIC
(OpPMBI KUBOTHBIX», « IKOCHCTEMA IMUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOWHOTO Jiecay, «llemm mnuranua», «XumHUYECTBO», «llapazutuzmy,
«Konkypenuus», «Cumomnosy», «KommeHncanuzmy.

O6opynoBanue: repdapun pacTeHU M >KUBOTHBIX, MPUCIIOCOOJICHHBIX K
BIIMSHUIO PA3JIMYHBIX JKOJIOTMYECKUX (PAKTOpPOB, repOapuu CBETOJIFOOMBBIX,
TEHEJIOOUBBIX U TEHEBBIHOCIMBBIX PACTCHUMN, CBETOIIOOMBBIC, TEHEIOOUBBIE U



TEHEBBIHOCIMBBIE ~ KOMHATHbIE  pacTeHus, repOapum U KOJUIEKLHHU
TEIUIOIIO0MBBIX, 3UMOCTOMKUX, MOPO30YCTOMYMBBIX PACTEHUH, Uydelsa MTULl U
3Bepel, repbapuM pAcCTEHH, OTHOCALIUXCS K TUrpopuraM, Kcepoduram,
Me30(uTaM, KOMHATHBIE PACTCHUS JaHHBIX TPYII, KOJUICKIIUU >KUBOTHBIX,
OOUTAIOIIMX B Pa3HbIX Cpellax, repOapuu U KOJJIEKIIMH PACTEHHUI U KUBOTHBIX,
o0JiajaloIuX YepTaMu MPUCIIOCOOIEHHOCTH K CE30HHBIM U3MEHEHUSIM YCJIOBHM
KU3HU, TepOapuu U KOJUICKIIUU PACTCHUHN U )KUBOTHBIX PA3JIMYHBIX KU3HEHHBIX
(GopM, KOJUIEKIMU >KUBOTHBIX, YUYAaCTBYIOIIMX B pPa3IUYHBIX OHOTUYECKUX
B3aNMOJICUCTBUAX.

JlabopaTopHass padora «BbisiBieHHE TPHUCIIOCOOJICHUI OPraHU3MOB K
BIIMSTHUIO CBETAY.

JlabopaTopHass padora «BbisiBIeHHE TPHUCIIOCOOJICHUIT OPraHU3MOB K
BIIMSTHUIO TEMITEPATypPhI».

JlabopaTopHass paGora «AHaTOMHUYECKHE OCOOCHHOCTU PACTCHUU U3
pa3HbIX MECT OOUTAHUSI.

Tema 8. Jkos0rusi BUA0B U MOMYJIALM I

DOKOJIOTUYECKUE  XapakTepucTuku  nomynanuu.  [lomymsaums — Kak
Oouonorunyeckas cucrema. Poyib HEOTHOPOJHOCTH Cpefibl, (U3HUECKIX 0aphepoB
U ocoOeHHOCTe OWONOTMM BUIOB B (HOPMUPOBAHUM NPOCTPAHCTBEHHOU
CTPYKTypbl nonyisanuil. OCHOBHBIE MOKAa3aTENW TMOMYISLUUA: YUCIECHHOCTb,
IJIOTHOCTh, BO3pAacTHAasl M IOJIOBas CTPYKTYypa, POXKIAAEMOCTb, IPUPOCT, TEMII
pocTa, CMEPTHOCTb, MUTPALIUSL.

DKoyioruyeckass  CTpykrtypa  monyisauud.  OneHka — YUCIEHHOCTH
nonyanuu. JInHaMuKa MonyJiaiuu U €€ peryisnus. buornueckuil nmoreHuuan
nonymanuu. MogenupoBaHue JIUHAMUKM —nonyisiiuu.  KpuBble  pocta
YUCIEHHOCTH mnomyisuuu. Kpuble BbDKMBaHUS. Peryisiuus YuCIEHHOCTH
MOMYJSAUNA: POJib (DAKTOPOB, 3aBUCSAIIMX M HE 3aBUCAIIUX OT ITUIOTHOCTH.
DKOJIOTMYECKHE cTpaTeruu BUAOB (r- u K-ctparerun).

[Tonsitue 06 sxomornueckor HumIe Buaa. Mecroobutanue. MHoromepHas
MoJzenb dKkojnoruyeckor Humu JIx.M. XatumHcona. Pazmepsl skomorudeckou
Huiu. [loTeHnnanbHas U peaaTn30BaHHAs HUILU.

Bupn kak cucrema nomynsuui. Apeansl BUIOB. BUIBI M UX KU3HCHHbBIE
CTpaTeruu. JKOJIOTNYECKNE SKBUBAJIECHTHI.

3aKOHOMEPHOCTH TOBEJCHUS M MUTpalMil >KMBOTHBIX. buonormyeckue
MHBA3UU YyKEPOJHBIX BUIOB.

JdemoHcTpanuun

[Toptpert: Jdx. M. XaTunHCOH.



Tabnuibl U cXeMmbl: «IKOJOTHYECKHE XapaKTEPUCTHKU TOMYJISIIUN,
«IIpocTpaHcTBeHHas] CTPYKTypa MONyJsiuu», «Bo3pacTHbie mnupamMuabi
nonynsiuu», «CKOpOCTb 3acelieHHs] TMOBEPXHOCTH 3eMJIM  pas3IMuHbIMU
opranuzMamMmn», «Mogenb s3kosorndyeckor HumM k. M. Xatuunconay.

O6opynoBaHue: repoapuu pacTEHUN, KOJIIEKITUU KUBOTHBIX.

JlabopaTtopnas paGora «lIpucnocoOneHuss CceMsH pacTeHHil K
PaCCEJICHUION.

Tema 9. Jkos0rust co001ECTB. IKOJOTHYECKHE CUCTEMBbI.

CooOmectBa opranu3MoB. buoinieHo3 u ero crtpykrypa. Csizu Mexay
OopraHu3MaMu B OHOIIEHO3E.

DxocucteMa kak oTkpbiTas cucrema (A. [[x. Tenciaun). OyHKIIMOHATBHBIE
OJIOKM OpPraHU3MOB B DKOCHCTEME: MPOAYLEHTHI, KOHCYMEHTBI, PEIyIICHTHI.
Tpoduueckue ypoBHu. Tpoduyeckune nenu u cetd. AOuUoTHUECKHE OJIOKU
skocucteM. [louBbl M Wbl B 3KOcHMcTeMaX. KpyroBopoT BEIIECTB M IOTOK
SHEPIUH B IKOCUCTEME.

OcHOBHBIE  TIOKa3aTeaud JKOCUCTeMbl. buomacca W TPOIYKIHS.
DKOJIOTUYECKHUE MUPAMUIBI UUCEI, ONOMACCHI U DHEPTHH.

Jlunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @aykmyayuu.
HampaBnenHnsle 3aKkOHOMEpHBIE CMEHBI COO0IIECTB — cykKieccuu. [lepBuunbie u
BTOPUYHBIE CYKIIECCMM W HMX MPUYUHBL. AHTpPOINOTE€HHBIE BO3JCHCTBUS Ha
cykneccuu. KimmakcHoe coobmiectBo. buopasHoobpasume u  monHOTa
KPYroBOpPOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[Tpupoanbie s3KOCUCTEMBI. DKOCUCmeMbl 03ED U peK. DKocUcmembl Mopel
U 0KeaHos. IKkocucmemvl MyHOp, 1eco8, cmenetl, NyCMblHb.

AHTPOIIOT€HHBIE AKOCUCTEMBI. ArpoldKocucTeMa. ArpolieHo3. Paznuuus
MEXTy aHTPOIIOT€HHBIMU U IPUPOAHBIMU SKOCHCTEMAMHU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocuctem. ['opoxackas
dnopa u ¢dayna. CunanTponmsaius ropoickoil ¢daynsl. buomornueckoe u
XO03SIICTBEHHOE 3HAYEHUE arpPOIKOCUCTEM B YPOOIKOCUCTEM.

3aKOHOMEPHOCTH dbopmupoBaHus OCHOBHBIX B3aWMOJICCTBUI
OpraHu3MoOB B DJKocucTteMax. Poab Kackaonozo 3¢gexma u  6u0086-
s0upuxamopos (kuouesvix 6u008) 8 hynkyuonuposanuu sxocucmem. Ilepenoc
SHEPIMM U BEIIECTB MEXAY CMEXHBIMU SKOCHCTEMaMHU. Y CTOMUYHUBOCTD
OpraHW3MOB, TMOMYJSIMUA M JKOCUCTEM B YCIOBUAX €CTECTBEHHBIX U
AHTPOINIOT€HHBIX BO3CHCTBUMN.

Mexanusmol  6030eiicmeus  3a2pA3HEHUNl  PA3SHLIX — MUN08  Ha
CYOOP2AHUBMEHHOM, — OP2AHUSMEHHOM, NONYIAYUOHHOM U  IKOCUCTNEMHOM
VPOBHAX,  OCHOBbL  IKOJIO2UHECKO20  HOPMUPOBAHUS  AHMPONO2LEHHO20



8030eticmsusi. MeTo0IOTHSI MOHUTOPWHTA €CTECTBEHHBIX W aHTPOIOTEHHBIX
OKOCHUCTEM.

JdemoHcTpanumn

[Toptper: A. JIx. Tencnn.

Tabmuupr u  cxembl: «CTpykTypa  OWOLIEHO3a»,  «IDKOocucTeMa
ITUPOKOTMCTBEHHOTO Jecay, «dxrocucrema XBOWHOTO aecan,
«DyHKIIMOHATLHBIC TPYIIEI  OPraHU3MOB B 3KocHucTeMe», «KpyroBopoT
BEIIECTB B JKocucteme», «llemn mnurtanus (macTOuIHAs, JACTPUTHAS)Y,
«IKoNoruYecKas mupamMuaa ducen», «IKOJorndeckas mupamuaa OMOMacch),
«IKooruveckas mupamua dHeprum», «O0pasoBanue Oosotay, «llepBuuHas
cykneccus», «BoccraHoBiIeHHE Jieca IMocie moXxapa», «IKOCHCTEMa 03epay,
«Arporiero3», «KpyroBopoT BEIIECTB W TOTOK SHEPTHH B arporicHO3e»,
«IIpumMepsl ypOOIKOCUCTEM.

OOGopynoBaHue: TepOapvy pacTCHHM, KOJUICKIIMM HACCKOMBIX, dydesia
NTHI] ¥ 3Bepeid, TepOapuul KyJIbTYPHBIX U JTUKOPACTYIIUX PACTEHUU, aKBapHyM
KaK MOJICJTb 9KOCUCTEMBI.

IMpakTuyeckas padora «/3ydyeHne u onucanue ypooIKOCUCTEMBD.

JlaGopaTopnas padora «/3yueHue pazHOOOpa3vs MEJIKUX TMOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX IKOCUCTEMAX.

IKCeKypeusi «DKCKypcUsi B TUIHMYHBIN OuoreoneHo3 (B ayOpaBy,
Oepe3HsK, eJTbHUK, HA CYXOI0JIbHBIN UM TOMMEHHBIN JYT, 03€PO, OOJIOTO)H.

IKCKypeHsl «DKCKYpCHUSl B arpodKOCHUCTEMY (Ha TOJie WJIM B TEIUTMYHOE
X03SMCTBO)».

Tema 10. buocdepa — rinodajabHasi IKOCHCTEMA

buochepa — oOmernnanerapuas obOonouyka 3eMild, TI€ CYIIECTBYET WIIH
CyllleCTBOBajJa JXM3Hb. Pa3BuTHE mpencTaBieHUil o Omocdepe B Tpymax O.
3tocca. Yuenue B. W. Bepnanackoro o 6mocdepe. O6mactu 6uochepbl u eé
coctaB. JKuBoe BemecTBo 6nocdepsl U ero GyHKITUH.

3aKoHOMEpHOCTH cymiecTBoBaHus Ouocdepsl. OcobeHHOCTH Ouocheps
KaKk TJ00aJIBHOM »JKOCHCTeMBI. JluHaMHWYeckoe paBHOBecue B Ouocdepe.
KpyroBopoTsl BemecTB M OHOTC€OXMMHUYECKHME UKLl (Yyriepoja, a3oTa).
PurmudHOCTH sIBIIEHUH B Onocdepe.

3oHanbHOCTE Omocdeprl. Ilonstne o 6mome. OCHOBHBIE OMOMBI CYIIIH:
TyHJIpa, XBOWHBIE Jieca, CMENIAaHHBIE W IIUPOKOJMCTBEHHBIE Ji€Ca, CTEIIH,
CaBaHHBI, MYCTHIHY, TPOIIMUECKHE JIeca, BEICOKOTOPhs. Kiaumar, pacTuTeIbHBIN
1 )KUBOTHBIA MUP OMOMOB CYIIIH.

CtpykTypa W (QYHKIUS JKHBBIX CHCTEM, OIIGHKA WX PECYpPCHOTO
noTeHrana u 6uochepHbIx (yHKIHIA.



JdemoHcTpanumn

[Toptpets: B. . Bepnanckuii, J. 3rocc.

Tabmuuel u cxemsl: «I'eocdepsl 3emuan», «KpyroBopor a3ora B mpupoae»,
«KpyroBopoTt yriepona B mnpupozae», «KpyroBopoT KuCIOpOAa B MPUPOIEN,
«KpyroBopoT BojbI B mipupojie», «OCHOBHBIE OUOMBI Cylny, «KmuMaTtudeckue
rnosca 3emMamn, «Tynnpay, «Tauray, «CMelaHHbIi Jecy,
«1TupOKOTMCTBEHHBIH necy, «Crenby, «CaBaHHay, «ITycThiHs»,
«Tpornunueckuit jgecy.

O6GopynoBanue: repOapuu pacTeHUM pa3HbIX OUOMOB, KOJIJICKIIMHU
KUBOTHBIX.

Tema 11. YestoBek U oKpy:kainas cpeaa

DKOJIOTUYECKHE KpHU3UChl M HMX MNpUYMHBL. Bo3nelicTBue uenoBeka Ha
ouocepy. 3arpszHeHue BO3AYLIHOM cpeabl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BOoJHOM cpenbl. OxpaHa BOJHBIX pecypcoB. Paspymienune mnousbl. OxpaHa
MOYBEHHBIX pecypcoB. M3MeHeHue Kiumara.

AHTpPOTIOTEHHOE BO3JCHCTBHE HA PACTUTEIbHBIM U IKUBOTHBIA MHUP.
OxpaHa pacTUTENBHOTO U KUBOTHOrO MHpa. OCHOBHBIE MPUHIUIBI OXPaHBI
npupoabl. KpacHele kHuru. Ocobo oxpaHsemble TNPUPOJIHBIE TEPPUTOPUU
(OOIIT). boranndeckue casbl ¥ 300JI0THYECKUE TTAPKHU.

OcCHOBHBIE MPUHIIUIBI YCTOWYUBOTO PA3BUTHS YEIOBEYECTBA U MPHUPOJIHI.
PanvonansHO€  TPUPOAOIONB30BAHHE U COXPAaHEHHE  OMOJOTUYECKOTO
pazHooOpasust 3emnu. OOmMe 3aKOHOMEPHOCTH TIO00ANBHBIX HKOJIOTHYECKUX
Kpu3nucoB. (OCOOEHHOCTH COBPEMEHHOTO KpuU3HCa U €ro  BEpOsTHBIC
MIOCIIE/ICTBUS.

Pa3BuTHe METOIOB MOHUTOPHHIA pPA3BUTHS OIMACHBIX TEXHOTEHHBIX
nporieccoB. Cucmemuvle UCCe008aHUs Nepexooa K pecypcocbepezaroweli u
KOHKYDEHMOCNocoOnou  sHepeemure.  buonoeuuecxoe  pasnoobpaszue  u
buopecypcel. Hayuonanvhvie ungopmayuonusvie cucmemvl, obecnevusaroujue
oocmyn K UH@OpMayuu no COCMOAHUIO OMOENbHbIX U008 U IKOCUCTEM.
OcHosbl  3KOpeabunumayuu  dKocucmem U Cnocobos  OopvObl ¢
buonospesicoenHuamu. PexoncmpyKkyus MOPCKUX U HA3EMHBIX IKOCUCTIEM.

JdemoHcTpanuun

Tabmuuet w  cxembl:  «3arpsi3HeHHEe  aTMOChepbl», «3arps3HeHUe
ruapocdepsl», «3arps3HeHne MouBbly, «llapHuKoBBI 3ddekT», «Ocobo
OXpaHseMble NPUPOAHBIE TEPPUTOPUNY, «MOENIu ypaBIsIEMOr0 MUPAY.

Oo6opynoBanue: ororpadum OXpaHsIEeMbIX PACTCHUN M >KHBOTHBIX KpacHoii
kHuru Poccuiickont @enepanuu, KpacHOM KHUTH permoHa.



IHIJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BUOJIOI'MA HA YPOBHE CPE/IHEI'O OBLHIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHMS K peE3ylbTaTaM OCBOEHUS
oOy4JarolmuMHCsl TPOrpaMM CpeIHEero obmiero oOpa3oBaHUs: JIMYHOCTHBIE,
MeTanpeMETHbIC U MPEIMETHBIC.

B cTpykType JMYHOCTHBIX pPE3YJIbTAaTOB OCBOCHHS MPOTrpaMMBbl 10
OMOJIOTMU BBIICJICHBI CIEAYIONIME COCTABIISIIONINE: OCO3HAHNE O00YYarOIIUMUCS
POCCUNCKOM TPa)KJaHCKOM HJIEHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHUIO,
CaMOCTOSITEJILHOCTH M CaMOOIIPEACICHUIO, Haluyue mMomueayuyu K OoOy4EeHHUIO
OMOJIOTHH, YeleHanpasileHHoe paszeumue BHYTPEHHUX YOSKICHUN TUYHOCTH Ha
OCHOBE KIJIFOYEBBIX IIEHHOCTEM W HCTOPUYECKHX TPAIUIMK  pa3BUTHUS
OMOJIOTMYECKOTO 3HAHWS, 20MOBHOCMb U CHOCOOHOCMb  O0YYaIOIIHUXCS
PYKOBOJICTBOBATbCSI B CBOCM  JACATENBHOCTH  II€HHOCTHO-CMBICIIOBBIMU
yCTaHOBKaMH, MPUCYIIUMH CUCTEME OWOJIOTHYECKOro OOpa3OBaHUS, Haluyue
npasoCco3HaHus HKOJOTUYECKON KYIbTYpPBl, CHOCOOHOCMU Ccmasums 1EId U
CTPOUTH KM3HECHHBIE IJIaHBI.

JIvdHOCTHBIE  pe3yJbTaThl OCBOGHHUA MPOrpaMMbl IO  OHOJOTUHU
JOCTUTAIOTCS B €JMHCTBE Y4YeOHOW M BOCIHMTATEIBHOM JESITENIbHOCTH B
COOTBETCTBUM C  TPaAULUUMOHHBIMU  POCCUHCKHMMHU  COLIMOKYJIbTYPHBIMH,
UCTOPUYECKUMH U JYXOBHO-HPABCTBEHHBIMU ILIEHHOCTSIMU, HPHUHSITHIMU B
oOIIecTBE MpaBUJIaMU M HOPMaMM TOBEACHHUS U CIOCOOCTBYIOT Mpolleccam
CaMOITO3HAHMS, CAMOBOCIIUTAHHMS M CaMOpPAa3BUTHS, DPAa3BUTHS BHYTPEHHEH
NO3ULIMK JIMYHOCTH, NMATPUOTHU3MA U YBAXKEHUS K 3aKOHY U IMPAaBOMOPAJIKY,
YeJIOBEeKY TpyJa U CTapuIeMy MOKOJEHHUIO, B3aUMHOTO YBaKEHHS, O€pPEKHOIO
OTHOILIEHUSI K KyJIbTYPHOMY HACJIEAWI0 U TPAJHUIMUAM MHOTOHAIIMOHAIBHOIO
Hapona Pocculickoit denepanun, Tpupoae U OKPYKAIOIIEH cpelie.

JIndHOCTHBIE PE3yNbTaThl OCBOCHUS ydeOHoro mpeamera «buomorus»
JIOJKHBI ~ OTpakaTb  TOTOBHOCTh M CIOCOOHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBAThCSI CPOPMUPOBAHHOM BHYTPEHHEH TMO3HIHMEN JTUYHOCTH,
CUCTEMOW IIEHHOCTHBIX OpPHEHTAlMi, MO3UTUBHBIX BHYTPEHHUX YOEKICHUI,
COOTBETCTBYIOIIUX TPAJULIMOHHBIM IEHHOCTSM POCCHIICKOrOo OOIIEeCTBa,
paclIMpeHue >KMU3HEHHOrO0 ONbITa W OMNbITa JIESITEJIBHOCTH B Mpoliecce
peanu3ali OCHOBHBIX HAIMpaBICHUN BOCHUTATEIbHOM AESTEILHOCTH, B TOM
YuCJe B YaCTH:

1) rpaKaaHCKOT0 BOCIIUTAHMS:



c(hOpMUPOBAHHOCTh  TPAXKIJAHCKOM  TO3MIMM  OOyyaromerocs  Kak
AKTUBHOTO U OTBETCTBEHHOTI'O YJ€HA POCCUICKOr0 OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX MpaB M OOA3aHHOCTEH, YBa)KCHHE
3aKOHA M MIPaBOIOPAIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW [IE€ITEIBHOCTH MPU CO3AAHUU
y4€OHBIX TPOCKTOB, PEIICHUN YUCOHBIX U MO3HABATEIbHBIX 33/1a4, BHINOJIHEHUN
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIOCOOHOCTh ONpENEsaTh COOCTBEHHYIO IMO3UIIMIO [0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBICHSTH €€;

YMEHHUE YYUTHIBATh B CBOMX JICUCTBUAX HEOOXOIUMOCTh KOHCTPYKTUBHOTO
B3aUMOJICHCTBHUS JIIOJICH C pa3HBIMHU YOSKICHUSIMU, KYJIbTYPHBIMU IIEHHOCTSIMU
U COLUAIIBHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B MPOILIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, IMO3HABATEIBHBIX M HCCIEIOBATEIIbCKUX 3aJlad, YBaXUTEIHLHOTO
OTHOIIIGHUSI K MHEHHUIO OIMOHEHTOB NPH OOCYXIEHHWU CIIOPHBIX BOMPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU I€ATETBHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTh POCCHUICKOM IpaK1aHCKOMN UJEHTUYHOCTH,
NaTPUOTU3MA, YBAKEHHUS K CBOEMY Hapoly, YyBCTBAa OTBETCTBEHHOCTU IEpEN
Ponunou, ropmoctu 3a cBOM Kpad, CBOK PoauHy, CBOM S3BIK U KYJIBTYDY,
IPOIJIOE ¥ HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LHEHHOCTHOE OTHOUIEHWE K MPUPOJHOMY HACIEIUIO U NaMATHUKAM
OPUPOJBI, JOCTHXKEHUSIM Poccuu B HayKe, MCKYCCTBE, CIOpPTE, TEXHOJOTHUSX,
TPYAC;

CIIOCOOHOCTh OIEHWBATh BKJIAJ POCCHUUCKHMX YUYEHBIX B CTAHOBJIEHUE U
pa3BUTHE OWOJOTWHW, TMOHUMAHUS 3HAYCHHsS OWOJOTUM B TIO3HAHWUU 3aKOHOB
MIPUPOJBI, B )KU3HU YEIOBEKA U COBPEMEHHOT'O OOIIECTBA;

uzeitHas yoexI€HHOCTh, TOTOBHOCTh K CIIYXKEHHUIO M 3amuTte OTeuecTna,
OTBETCTBEHHOCTbH 32 €T0 CyIb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHUE JYXOBHBIX HEHHOCTEN POCCUMCKOr0 HAPOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUYECKOTO TMTOBEICHNUS;

CIIOCOOHOCTh OIICHWBATh CUTYAIIMIO W MMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI U IECHHOCTH;

OCO3HaHHE JINYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;



OTBETCTBEHHOE OTHOIIECHUE K CBOUM POAUTENSAM, CO3JAHHUI0 CEMbH Ha
OCHOBE OCO3HAHHOI'O IIPUHATHUSA NEHHOCTEN CEMEMHOU KU3HU B COOTBETCTBUU C
TpaguLUKsMU HaponoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOIIEHHWE K MUPY, BKJIIOUasi ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIIICHUI;

IIOHUMAaHUE OHMOLUOHAIIBHOIO BO3JCHCTBUSA JKUBOW NPUPOABI U €€
LEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXKEHUIO B Pa3HBIX BUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIIATH KaUECTBA TBOPUYECKOM JIMYHOCTH;

5) pusuveckoro BocnuTaHusi, GoOpMHUPOBAHUSA KYJIbTYPbI 310POBbS U
IMOLMOHAJIBLHOTO 0JIATONOJTYYHs:

NMOHUMAHUE W peanu3alusl 3J0pOBOTO M 0Oe30macHOro olpasza KU3HU
(3mopoBoe  mHUTaHWE, COOJIOJICHHE TUTHEHUYECKUX TPaBUI U HOPM,
cOaTaHCUPOBAHHBIN PEXUM 3aHATHH H OTAbIXa, peryisipHas Quznueckas
aKTUBHOCTB), OEpPEKHOTr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K
cOOCTBEHHOMY (DPU3UYECKOMY U IICUXUUECKOMY 3710POBBIO;

NOHUMAHHUE LEHHOCTH TMpPaBWJI WHIWBHUAYAJbHOTO U KOJUIEKTUBHOTO
0e30MacHOr0 TMOBEACHUS B CUTYalUSX, YIPOXKAIOMUX 30POBBI0 M KU3HU
JIIOeH;

OCO3HAaHHWE  TMOCJHEACTBUA W  HENPUATHUS  BPEIHBIX  INPUBBIUEK
(ynoTpeOieHus anKoroist, HAPKOTUKOB, KYpEHUs);

6) Tpy10BOr0 BOCIMTAHMS

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYA0JII00HE;

TOTOBHOCTH K AKTHUBHOM NEATEIHLHOCTH TEXHOJIOTUYECKON M COIMAJILHOMU
HaIPaBJIEHHOCTH, CIIOCOOHOCTH MHULIMUPOBATH, IJIAHUPOBATh U
CaMOCTOSITEIILHO BBINIOJHSITH TAKYIO €S TEIbHOCTD;

UHTEpEeC K pa3audHbiM chepam mpodecCHOHANBHON JesATEeTbHOCTH,
YMEHHUE COBEPIIATh OCO3HAHHBIN BHIOOp OymyIiei mpodeccun U pean30BbIBATH
COOCTBEHHBIE )KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpPa30BaHUI0O M CamMOOOpPa30BaHUIO Ha
MNPOTSHKEHU U BCEU KU3HU;

7) 3K0JIOrM4eCKOro BOCIIMTAHMS

AKOJIOTUYECKHU 11e71ec000pa3HOe OTHOUIEHHWE K MPHUPOJE KAK HUCTOUHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIleCTBOBaHUS;

MOBBIIIICHUE YPOBHS JKOJIOTMYECKOW KYJbTYphl: MPUOOPETECHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB M OLEHKM HMX BO3MOXHBIX ITOCIEACTBUN I
OKPY’KAIOIIEH CPEbI;



OCO3HaHUE TI00ATBHOTO XapaKTepa HKOJIOTHUECKUX MPOoOIeM U MyTed ux
pEIICHHS,;

CIIOCOOHOCTh HKCIIOJIB30BaTh MPUOOpETaEMbIE MPU H3YYEHUU OMOJOTUU
3HaHWSI W YMEHHS TIPH PEIICHWH MpoOJeM, CBSI3aHHBIX C palliOHAIBHBIM
MIPUPOJIONONIB30BaHNEM  (COOJMIOICHNE TIpaBUJ  TOBEJAEHUS B  MPUPOJE,
HANpaBICHHBIX HAa COXpaHEHHE PABHOBECHUS B DKOCHCTEMax, OXpaHy BHIOB,
IKOCUCTEM, OHOChEpHI);

AKTUBHOE HEMPHUATHE JCHCTBUH, TPUHOCAIIUX BpEJ OKpYXKaromen
NPUPOHON Cpejie, yMEHHE MPOTHO3UPOBATH HEOIArOMPHUSTHBIE SKOJIOTUICCKHE
TIOCJICJICTBUS MTPEANPUHAMAECMBIX ICUCTBUI M MPEIOTBPAIATh HX;

HAJIMYME Pa3BUTOTO  OKOJOTMYECKOTO  MBINIJICHHS, JKOJOTHYECKOH
KyJbTYPBI, ONBITA JCSITCIBHOCTH AKOJIOTHYCCKON HANPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMH B IO3HABATCIIBHONW, KOMMYHUKATUBHON U COLIMAILHOM
NPAaKTUKE, TOTOBHOCTM K YYacTHIO B  TPAKTHYECKOW  JCATCIBHOCTH
9KOJIOTUYECKON HAIPABICHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKU U OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOT'O Ha JHAJIOTE
KyJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B IMOJHKYJIBTYPHOM
MUDE;

COBEPIIIEHCTBOBAHUE SI3bIKOBOM M UMTATEIBCKON KYJIbTYpPbI KakK CpeiCcTBa
B3aMMOJICHCTBUS MEX]TY JIFOJIbMH U TIO3HAHUS MUPA;

NOHMMaHHe CnenuPUKU OMOJIOTMM KaK HAyKd, OCO3HaHHUS €€ poiu B
(dbopMHUpPOBaHUHU PANMOHATIHLHOTO HAYYHOTO MBIIUICHUS, CO3IaHUU 1IEIOCTHOTO
NpeICTaBlIeHUsT 00 OKpY KAroIeM MUPE KaK O €AMHCTBE MPUPOJbI, YeTOBEKA U
oOIIecTBa, B MO3HAHUM TMPUPOIHBIX 3aKOHOMEPHOCTEW W pelIeHUH MpodiieM
COXPaHEHUS IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTUH JJISI COBPEMEHHOW ITUBUIIH3AIINN
oOecrieueHus: HOBOTO YPOBHS Pa3BUTHsI MEIUIIMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEeXHOJIOTHM, CIOCOOHBIX pemaTh pPEeCypcHbIe MPOOJIEeMbI  pa3BUTHUSA
YeJI0BEYECTBA, MMOMCKA MyTEH BBIXO/A U3 II00aTbHBIX SKOJIOTUYECKHUX MPoOIeM
u obecreyeHHs Tmepexofa K YCTOWYMBOMY Pa3BUTHIO, PAIMOHATEHOMY
WCITIOJIb30BAHUIO TIPUPOJTHBIX PECYPCOB U (HOPMHUPOBAHUIO HOBBIX CTAH/IAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYCHHUH OWOJOTHYECKUX 3HAHWM B IMEIAX
MOBBIIICHUST OOMIEH KyJIbTYphl, €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, Kak
COCTaBHOW  4YacTW  (DYHKIIMOHATBHONW  T'PAMOTHOCTH  OOYYarOIIMXCS,
dbopMuUpyeMoil Ipu U3y4YeHUH OHMOJIOTHH;



IIOHUMAHWE  CYIIHOCTH  METOJOB  TO3HAHWS, HCIIOJIB3YEMBIX B
€CTECTBEHHBIX HayKaxX, CHOCOOHOCTH MCIOJb30BATh MOJIy4aeMble 3HAHMS IS
aHanu3a U OOBSCHEHUS SIBICHUN OKPYXAIOLIEr0 MUpPA U MPOUCXOASIINX B HEM
U3MEHEHUH, YMEHHUE JieJaTh 0OOCHOBAHHBIE 3aKJIIOYEHHS] Ha OCHOBE HAYYHBIX
(haKTOB M UMEIOLIUXCS JAHHBIX C LIEJIbIO MOJYUYEHHUsI JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO MCIIOJIb30BaTh OMOJIOTNYECKUE 3HAHUS IS
penieHus NpooJieM B peabHbIX )KM3HEHHBIX CUTYaIUsX;

OCO3HAHHE LIEHHOCTH HAaY4YHOW JESATEIbHOCTH, TOTOBHOCTh OCYLIECTBIATh
IPOEKTHYIO U UCCIIEIOBATENIBCKYIO IESITENbHOCTh MHANBUIYAJIbHO U B TPYIIIIE;

FOTOBHOCTh M  CHOCOOHOCTh K HENPEPHIBHOMY OO0pa3oBaHUIO U
caM000pa30BaHUIO, K aKTUBHOMY IOJIYYEHHIO HOBBIX 3HaHWI MO OMOJOTHUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMHU.

METAINPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbie  pe3yJabTaThl  OCBOEHHUS  y4eOHOro  mpeamera
«buonorus» BKIIOYAIOT: 3HAYMMbIC IS (OPMHUPOBAHUS MHPOBO33PEHUS
oOydJaromuxcs  MEXAUCIHUIUIMHAPHBIE  (MEXIpeIMETHbIE)  OOIlleHay4YHbIe
MOHSITHSI, OTPa)XaloIKe IEIOCTHOCTh HAyYHON KapTUHBI MHUpa U CHEHUPUKY
METOJIOB TIO3HAHUS, HCIOJIb3YeMbIX B €CTECTBEHHBIX HaykaX (BEIIECTBO,
DHEpPrus, SBJICHHUE, MPOIECC, CUCTEMa, HAay4HbIH (akT, MPUHIUI, TUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCJeJ0BaHME, HaOIIoJIeHHe, HU3MEpeHHe,
AKCHEPUMEHT U JIpyrue); YHUBEPCAJIbHbBIE y4eOHbIe JNEUCTBUS
(mo3HaBaTeNbHBIE, KOMMYHUKATHBHBIC, PpETYISTUBHBIC), OOECIEUYNBAOIINE
dbopmupoBanue (yHKIMOHATBLHON TPAMOTHOCTH U COIMUAIBHOM KOMIETEHIIUU
o0ydJaromuxcs; CIOCOOHOCTh OOYYalOIIMXCS  HCIIOIb30BaTh  OCBOCHHBIC
MEXIUCUUIUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUSA U  YHUBEPCAJIbHbBIC
y4eOHbIE IeWCTBHS B IO3HABATEIHLHON M COIMANILHOM MPaKTHKE.

B pesynprare wu3ydeHus OWOJNIOTHMH Ha YPOBHE CpEIHEro 0O0IIero
oOpa3zoBanus y oOydaromerocss OyayT copMUpOBaHBI TO3HABATEIHHBIC
VHUBEpCAIbHBIE y4eOHBbIC JCHCTBUS, KOMMYHHKATHUBHBIE YHUBEpCAJIbHBIC
ydeOHbIE JCUCTBUS, PETYSITUBHBIE YHHUBEPCAJIbHBIE YydeOHBIE IEUCTBUA,
COBMECTHAsI AEATEIBHOCTb.

MeranpenMeTHbIE PE3yIbTaThl OCBOSHHUS MPOTPAMMBI CPETHETO OOIIero
00pa30BaHus JOJDKHBI OTPAXKATh:

OBiafeHne  yYHUBEPCAJIBHBIMM  Y4eOHbBIMH  NO3HABATEJbHBIMH
AeMCTBUSMM:

1) 6a30BbIe JJOrHYeCKHE JeHCTBUS:



CaMOCTOSITEIbHO  (OPMYIUPOBATh U aKTyaJIM3UpPOBAThH  MpolJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh MPU OCBOCHUU 3HAHUM MPUEMBI JIOTUYECKOTO MBIIUICHUS
(ananuza, cuHTe3a, CpaBHEHHMs, Kiaccupukaiuu, o000IIEeHMs), pPaCKpbIBATh
CMBICI OHWOJIOTMYECKUX TOHATUN (BBIACTSATh MX XapaKTepHbIE MPU3HAKH,
yCTaHABIIMBATh CBSI3U C IPYTUMHU MOHSITUSIMMU);

OTIpENENATh LIeNU ACATEILHOCTH, 3ajlaBasi mapameTpbl U KPUTEPUU HUX
JOCTH)KEHUSI, COOTHOCHUTH PE3YJIbTaThl JEATEIbHOCTH C TOCTaBJICHHBIMHU
HEISIMU;

UCIIOJIB30BaTh OMOJIOTMYECKUE TOHITUS [JIsi OOBsicHeHUs] (HaKTOB U
SIBJICHUW KUBOW IPUPOJIBIL;

CTPOUTH JIOTMYECKHUE paCCYXJeHUsS (MHIYKTHBHBIE, JCAYKTHUBHBIE, IO
aQHAJIOTUH), BBISBIISATH 3aKOHOMEPHOCTU W MPOTHBOPEUHS B paccMaTPUBAEMbIX
SBJICHUSAX, (DOPMYJIHUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

NPUMEHATh  CXEMHO-MOJIEJIbHBIE  CpEJACTBA  JUIl  TMPEJICTABJICHUS
CYILIECTBEHHBIX CBSA3EH W OTHOIICHUHN B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX,
a TaKkKe TMPOTUBOPEUYHMM pPa3HOrO pPOJia, BBHISBICHHBIX B  Pa3IUYHBIX
MH(GOPMAIIMOHHBIX UCTOYHHUKAX;

pa3pabaTbIBaTh IUIAH PEIICHUs MTPOOJIEMBI C YUETOM aHaAIN3a UMEIOIINXCS
MaTepuaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBbI B JE€ATEJIbHOCTb, OLEHUBAaTh COOTBETCTBUE
PE3YyABTATOB LIEJIAM, OLICHUBATh PUCKH MOCJIEACTBUMN AEATEIbHOCTH;

KOOPJMHUPOBATh M  BBIIOJNHATH pabOTy B YCIOBHUSX PEAIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHS;

pa3BHUBAaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKUE TeHCTBHS:

BJIaJICTh HaBBIKaMU y4eOHO-HCCIIeI0BATEIIBCKOM u MPOCKTHOMN
NESTENBbHOCTH, HABBIKAMHU  pa3pelieHusi mpo0sieM, CIOCOOHOCThIO U
TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY MOMCKY METOJOB PELICHUS MPAKTUYECKHUX
3a/1a4, MPUMEHEHUIO PA3JIMYHbIX METO/IOB MO3HAHUS;

UCIIOJIB30BAaTh PA3JIMYHBIE BUBI JIESITEJIBHOCTH IO IMOJTYYEHHIO HOBOTO
3HAHWSI, €r0 HMHTEPIpEeTAIK, MPEoOpa3oBaHUI0 M MPUMEHEHUI0 B YYEOHBIX
CUTYaIlUsX, B TOM YHCJIE TIPU CO3/IaHUN YI€OHBIX U COIMATBHBIX MPOEKTOB;

dbopMupoBaTH  HAy4YHBIA ~ THN  MBIOUICHWS,  BIAACTh  HAyYHOU
TEPMUHOJIOTUEH, KIOUEBBIMU MOHSITUSIMUA U METOJIAMU;

CTaBUThb U (POpMYIUpOBaTH COOCTBEHHBIE 3aJauyd B 0OOpa30BaTEIbHOU
NEATENIbHOCTU U KU3HEHHBIX CUTYaIUsX;



BBISBJISATh MPUIUHHO-CIIEACTBEHHBIC CBS3W M aKTyaIM3UPOBATh 3ajady,
BBIIBUTATh THUIIOTE3y €€ PEIICHUs, HAXOIUTh apTyMEHTHI IS JTOKa3aTeIbCTBA
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MMApaMETPhl U KPUTESPUH PCIICHUS;

aHAM3UPOBATh TOJYYCHHBIE B XOJ€ PEIICHHs 3aJaddl pe3yibTaThl,
KPUTUYECKHA OIIEHWBAaTh WX JOCTOBEPHOCTh, IMPOTHO3HPOBATH H3MEHEHUE B
HOBBIX YCIIOBHUSX;

JlaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHUBATh TPHOOPETEHHBIN OTIBIT;

OCYIICCTBIISITH ICJICHANPABICHHBIN TTOMCK MEPEHOCa CPEJCTB U CITOCOOOB
JEHCTBUS B TPOPECCUOHATIBHYIO CPEAY;

yYMETh TIEPCHOCUTDH 3HAHUS B MO3HABATEIBHYIO M MPAKTUYCCKYIO 00JIaCcTH
KU3HEEATEITHHOCTH;

yYMETh HHTCTPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTCH;

BBIJIBUTATh HOBBIC HJICH, IIPEIJIaraTh OPUTHHAIILHBIC TIOJIXO0/IbI U PEIICHUS,
CTaBUTH IPOOJIEMBI U 33J1a4H, JIOMyCKAIONNE aTbTCPHATUBHBIC PCIIICHHUS.

3) paboTa ¢ nunpopMmaumeii:

OPUCHTUPOBATBCA B PA3IMYHBIX HMCTOYHUKAX WHMOpMaIuu (TEKCTe
y4eOHOro  IMOCOOWs, HAy4HO-TIOMYJISAPHOW  JHUTEepaTrype, OHOJOTHYCCKUX
CJIOBapsSIX W CIPAaBOYHHMKAaX, KOMITBIOTEPHBIX 0Oa3zax maHHBIX, B MHTepHere),
aHAJIM3UPOBATh WHQPOPMAIUIO PA3IUYHBIX BHUIOB W (GOpPM TpeACTaBICHUS,
KPUTHYECKU OIICHUBATH €€ JOCTOBEPHOCTh U HEMIPOTHBOPEYHBOCTH;

(GopMyTUPOBATH 3aMPOCHI M IPUMEHSTh PA3TMYHBIC METOBI TIPH IMTOUCKE U
orbope Ouonornyecko uHGOpPMAIMKM, HEOOXOAUMOW JJIS BBITIOJHEHUS
y4eOHBIX 3a]1a4;

NpUOOPETATh OIBIT UCIOIB30BAaHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHH, COBEPIICHCTBOBATh KYJIBTYPY AaKTHBHOTO  HCIIOJH30BAHHS
Pa3IMYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSAITETILHO ~ BBIOMpATh ONTUMAIbHYIO (GOpPMY TPEACTaBICHUS
Oouonornyeckoii wmHbopmanuu (cxeMbl, TpaduKu, gUArpaMMBbl, TaOJUIIbI,
PUCYHKH U IPYTOE€);

UCTIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEJCTBA Mpu paboTe C
Oouonornyeckoil wWHGOpMAIMEH: NPUMEHSATh XUMHYECKHE, (QU3NYECKUE U
MaTeMaTU4YeCKUe 3HAKU M CUMBOJIBI, (DOpMYITbI, a00peBHaTypy, HOMEHKIATYPY,
UCIIOJI30BaTh M TPEeOoOpa3OBBIBATH  3HAKOBO-CHMBOJIMYECKHE  CPEACTBA
HaTJISTHOCTH;

BJIQJI€Th  HABBIKAMH  PACMO3HABAHWS ¥ 3alIUTHl  WH(POPMAIINH,
nH()OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OBiageHne yHUBEPCATbLHBIMH KOMMYHUKATUBHBIMU A€HCTBUAMM:

1) o6meHue:



OCYIICCTBISITh KOMMYHHKAllMd BO BCeX cdepax IKHU3HU, AaKTUBHO
y4acTBOBAaTh B JUAJOTe WM JUCKYCCHHU IO CYIIECTBY OOCYKIA€MON TEMBI
(yMeHHMe 3amaBaTh BOINPOCHI, BBICKA3bIBaTh CYKICHUS OTHOCHUTEIHHO
BBITIOJTHEHHUS TIPEIaraéMoi 3aa4yu, YIUThIBATh HHTEPECHI M COTJIACOBAHHOCTh
MO3UIIUHN APYTUX YIaCTHUKOB JHAJIOTA WU JUCKYCCHH );

pacmo3HaBaTh HeBepOaJbHBIE CpPEJCTBAa OOIICHWS, NMOHMMATh 3HAYCHHE
COIMAJILHBIX 3HAKOB, MPEANOCHUIOK BO3ZHUKHOBCHUS KOH(IMKTHBIX CUTYaIlUMH,
YMETh CMATYATh KOH(MDIUKTHI U BECTH TIEPETOBOPHI;

BJIQJICTh PA3JIMUYHBIMHU CIIOCOOAMU OOIICHUS M B3aUMOJICHCTBUS, TOHUMATh
HAMEPCHHUS JAPYTUX JIFOACH, TPOSBIATH YBAXHUTCIBHOE OTHOIIECHUE K
co0eceTHUKY U B KOPPEKTHOU (popme (hopMyIrMpoBaTh CBOU BO3PAKCHUS;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI JIeSITEIbHOCTD:

NOHMMAaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAVNBUAYATbHONH pabOTBI MpPU  PEHICHUH  OHOJOTHYCCKOH  MPOOJIEMBI,
00OCHOBBIBATH HE0OXOIMMOCTh IPUMEHCHUS IPYIIOBBIX bopm
B3aMMO/ICUCTBHUS MTPH PEIICHUN yU4eOHOH 3a1a4u;

BBIOMPATh TEMATHKY W METOJbI COBMECTHBIX NEHUCTBUH C Y4ETOM OOIIHMX
MHTEPECOB U BO3MOXKHOCTEH KaXKJIOTO YJICHA KOJUIEKTHBA;

NPUHAMATh IIeTM  COBMECTHOHW JIEATENBHOCTH, OpPraHU30BBHIBATH U
KOOPJAMHUPOBATH NIEHCTBUS O €€ MOCTHKEHHIO: COCTaBISTh TUIAH JEHCTBHM,
pacmpeneniaTh pojii ¢ y4€TOM MHEHHH YYacCTHHUKOB, OOCYXKIAaTh Pe3yJbTaThl
COBMECTHOM pabOTHI;

OIICHWBATh Ka4eCTBO CBOETO BKJIaJa M KAXKIOTO YYaCTHUKAa KOMAHIbI B
OOIIMiA pe3yabTat 1Mo pa3paboTaHHBIM KPUTEPHUSIM;

npenjarath HOBBIE MPOEKTHI, OICHWBATh HJACH C TO3UIIMH HOBU3HBI,
OPUTHHAIBHOCTH, IPAKTUIECKON 3HAYNMOCTH;

OCYIIECTBIISITh TO3UTHBHOE CTPATETUUECKOE IOBEJACHHE B Pa3IUYHBIX
CUTYaIUSX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, OBITH HMHUITUATUBHBIM.

OBi1ajleHUe YHUBEPCATBHBIMHU PEryJISTHBHBIMHU AeHCTBUAMM:

1) camoopranu3amms:

UCTIOJIb30BaTh OMOJIOTMYECKHE 3HAHWS JJIS BBIABICHHUS MPOOJIEM H HX
pEIICHHS B )KH3HEHHBIX U YUCOHBIX CUTYyaITUsX;

BHIOMpATh HAa OCHOBE OWOJIOTMYECKMX 3HAHWN IEJIEBBIE U CMBICIOBBIC
YCTaHOBKHM B CBOMX JICHCTBUAX U MOCTYIKAX IO OTHOIICHUIO K KUBOUW TIPUPOJIE,
CBOEMY 37I0POBBIO M 3J0POBBIO OKPYKAIOIIUX;



CaMOCTOSITEJIbHO  OCYILIECTBJISTH  ITO3HABATEIBHYIO  JIESITENBHOCTD,
BBISIBJISITh MPOOJIEMBI, CTaBUTh W (POPMYJIHPOBATh COOCTBEHHbIE 337a4d B
00pa3oBaTeIbHON NEATEIbHOCTH U KU3HEHHBIX CUTYaLUAX;

CaMOCTOSITEJIbHO COCTaBJSATh IUJIAaH pEIHICHUs NOpoOJiieMbl €  Yy4ETOM
MMEIOIIUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U IPEANIOUYTCHUN;

JaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacliMpATb  paMKM  y4yeOHOro TNpeIMeTa Ha  OCHOBE  JIMYHBIX
IIPEAIIOYTEHUM;

Jenatb ~ OCO3HAHHBIM  BBIOOp,  apryMeHTHpOBaTh  €ro,  Opartb
OTBETCTBEHHOCTb 32 PEILLIECHHUE;

OLICHUBATh MPUOOPETEHHBIHN OTIbIT;

CIocOOCTBOBaTh (POPMUPOBAHUIO M TPOSBICHUIO IIUPOKOW JSPYAMIIMH B
pa3HbIX 00JIaCTAX 3HAHWM, MOCTOSHHO MOBBINIATH CBOW 00pa30BaTENbHBIN U
KyJIbTYPHBI YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTyalllsIM, BHOCUTh KOPPEKTUBBI B JI€SITEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YyJIbTATOB LIEJISM;

BJIAJIETh HAaBbIKAMHU [I03HABATEJIbHOW peQiieKcMH KaK OCO3HaHUS
COBEpIIAEMBIX JEUCTBHUM M MBICIUTENBHBIX IIPOLECCOB, HX PE3YJbTaTOB U
OCHOBaHMM, UCIOIb30BaTh MPUEMBI peIEKCUU Il OLIEHKH CUTYalluu, BbIOOpa
BEPHOT'O pELICHMUS;

YMETh OLEHUBATh PUCKM M CBOEBPEMEHHO IPHHHUMATh PEIICHHS II0 HX
CHU)KCHHIO;

OPUHMMAaTh MOTHBBI M ApPryMEHTBl IPYIMX IIpU aHAIM3€ PE3YyJbTAaTOB
NEeSATENbHOCTH;

3) npuHsATHE ce0s1 U APYrUX:

NpUHUMATh ce0sl, MOHUMasi CBOM HEJIOCTATKU U JOCTOUHCTBA;

IIPUHUMATh MOTHMBBI M ApPryMEHTBl IPYTHX IIPU aHAJIU3€ pPE3yJIbTaTOB
NEeATEIIbHOCTH;

NpU3HABATh CBOE MPABO U MPABO JAPYTUX HA OMINOKU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C O3UIMU JPYTOro YeJoBeKa.
HNPEAMETHBIE PE3YJIBTATBI

[IpeameTHble pe3yabTaThl OCBOCHHS COAEpkKaHUSA Y4yeOHOro mpeaMeTa
«buonorus» Ha yrayOJEHHOM YpOBHE OpPHUEHTHUPOBAHbI Ha OOecreyeHue
npodubHOrO  00y4YeHHs oOydamomwuxcs Ouonoruu. OHH — BKIIIOYAOT:
crneuuduyeckue Ajisi OMOJIOrUU HayYHbIE 3HAHUS, YMEHUSI U CIIOCOOBI 1eUCTBUM
10 OCBOCHHUIO, MHTEpPOpEeTallMd U MOpeoOpa30BaHUI0  3HAHWUM, BUBI



JNEATENBHOCTHU MO MOJYYEHUIO HOBBIX 3HAHUM M UX MPUMEHEHUIO B PA3JIMYHBIX
y4eOHBIX, a TaKKe€ B pEaIbHBIX MKU3HEHHBIX cuUTyalusax. I[IpeameTHbie
pe3yAbTaThl IPEACTABIEHBI IO FOAaM U3YUYEHHS.

[IpenmeTHble pe3ynbTaThl OCBOCHHUSI y4eOHOTO mpenMera «buonorus» B
10 knacce nOMXKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHMM O MeCT€ M POJU OWUOJOTUH B CHUCTEME
€CTECTBEHHBIX HayK, B G OPMUPOBAHUHU €CTECTBEHHO-HAYYHON KapTUHBI MUpPA, B
MO3HAHUM 3aKOHOB TMPUPOJABl U PEIICHHH TPoOJeM  palMOHAIBHOIO
IPUPOJIOTIONIHL30BAHMS, O BKJIAJIE POCCHUUCKHX M 3apyOeKHBIX YUEHBIX B
pa3BuTHE OUOJIOTHUY;

BJaJICHHME CHUCTEeMOM OMOJOTrMYECKUX 3HAHHWM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIAraoiue OWOJOTUUECKUE TEPMHUHBI M TOHSATUS (KWU3HB, KIIETKa,
OpraHu3M, MeTadoJIM3M, TOMEOCTa3, CaMOPEryJAlHs, CaMOBOCHPOU3BEICHUE,
HACJIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U Pa3BUTHE), OMOJIOTHUECKUE TEOPUU
(xnerounas teopusi T. IlIBanna, M. Illneiinena, P. BupxoBa, xpomocomHas
Teopus HaclencTBeHHOCTH T. Moprana), yuenus (H. Y. BaBunosa — o nientpax
MHOTOOOpa3usi ¥  TPOUCXOXKACHUS  KYyJIbTYPHBIX  pacTCHHi), 3aKOHBI
(ennHOOOpa3Us MOTOMKOB MEPBOTO MOKOJICHHS, PACIICTUICHHS], YUCTOTHI TaMeT,
HE3aBUCUMOro HacnenoBaHus ['. MeHaens, TOMOJIOTMYECKHX pSIOB B
HacCJICACTBEHHOM N3MEHUYNBOCTH H. n. Basuiiosa), MIPUHIATIBI
(KOMIIJIEMEHTAPHOCTH);

BJIJICHUE OCHOBHBIMH METOJIaMH HAyYHOI'O MO3HAHHUS, MCIOJb3yEMBbIX B
OMOJIOTUYECKUX MCCIEIOBAHUAX KHUBBIX OOBEKTOB (ONMUCAHUE, W3MEpPEHHE,
HaOII0/IeHNE, SKCIICPUMEHT);

YMEHUE BBIACISATh CYIIECTBEHHbIE TPU3HAKU: BUPYCOB, KJIETOK MPOKAPHOT
U JYKapuoT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHM3MOB, B TOM YHCIIE
OakTepuii, TpuOOB, PACTCHH, KUBOTHBIX W YEIIOBEKAa, CTPOCHHS OPTaHOB U
CUCTEM OpPraHoB  pAacCTEHUM, YKABOTHBIX, YEJI0BEKa, IIPOLECCOB
KU3HEICITEIPHOCTH, MPOTEKAIIMX B OPraHU3Max PpPACTEHUM, >KUBOTHBIX W
YelioBeKa, OMOJIOTMYECKUX TPOIECCOB: OOMEHa BemeCTB (MeTadoImu3M),
MIPEBPAIICHUS YHEPTUHU, OpPOKEHUS, aBTOTPOPHOTO U TEeTepOTPOPHOTO THUIIOB
nutanus, (OTOCMHTE3a M XEMOCHUHTE3a, MHTO3a, Meilo3a, raMeToreHesa,
sMOpHUoreHesa, MOCTAMOPHUOHAIIBHOTO pa3BUTHS, Pa3sMHOXKEHMUS,
WHJMBUIYaJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOT€HE3a), B3aUMO/ICIICTBUS T€HOB,
reTepo3nca, CKyCCTBEHHOT0 0TOO0pa;

YMEHHE YCTAaHABJIMBATH B3aMMOCBSI3M MEXKAY OPraHOMAAMH KJIETKH U UX
GYyHKIMSAMU, CTPOCHHEM KIETOK Pa3HbIX TKaHEM W UX (QYHKUUSIMHU, MEXKIY
OpraHaMd U CHCTEMAMHU OPraHOB y PACTEHUW, KUBOTHBIX M YEIIOBEKA U HX



GYHKIIUSAMHA, MEXKIY CHCTEMAaMH OPTaHOB M WX (DYHKIMSAMHU, MEXAY dTaraMu
oOMEHa BEIIECTB, JTalmaMH KIECTOYHOTO IHMKJIA W JKHU3HEHHBIX IIUKIJIOB
OpPraHU3MOB, dTanaMu 3MOPHOHAIBHOTO Pa3BUTHS, TEHOTHIIOM U ()EHOTHIIOM,
(denoTunoM u akTopamu cpebl OOUTaHUS;

YMEHHE BBISIBIISTH OTIMYUTEIIbHBIC PU3HAKN KUBBIX CHCTEM, B TOM YHUCIIC
pacTeHUi, )KUBOTHBIX U YEJIOBEKa,;

YMEHHE HCIIOIh30BaTh COOTBETCTBYIOIINE APTYMEHTBI, OMOJOTHYECKYIO
TEPMHUHOJIOTUIO ¥ CHMBOJIMKY JUIS JIOKa3aTeIbCTBA POJCTBA OPraHW3MOB
Pa3HBIX CHCTEMAaTUYECKHUX TPYIII;

YMECHHE pemniaTh OWOJOTHYCCKUE 3aJayd, BBIABIATH IMPUYUHHO-
CJICICTBCHHBIE CBSI3M MEXIY HCCIICIYECMBbIMH OHMOJIOTHUECKHMH IPOIECCAaMH U
SBJICHUSIMM, JIeJlaTh BBIBOJBI M TPOTHO3bI HA OCHOBAaHWUU TIOJYYCHHBIX
pe3yJbTaTOB,

YMCHHE BBITIOJIHATH JJA0OPATOPHBIC M MPAKTHYCCKHUE pabOTHI, COOJI0IATh
npaBuia mpu padbote ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYI0BaHUEM;

YMCHHE BBIJIBUTaTh THUIOTE3bl, IPOBEPATh HX IKCICPUMEHTATBHBIMU
cpenctBamu, (HOPMYJIUPYS Iedb HMCCICIOBAHUS, aHAIM3HPOBATH IOJYYCHHBIC
PE3yNbTATHI U J€NIaTh BHIBObL;

yYMEHHE Y4acTBOBATh B Y4EOHO-UCCIIEIOBATEILCKON paboTe 1Mo OUOJIOTHH,
HKOJIOTUM U MEIUIIMHE, TPOBOAMMOM Ha 0a3e MIKOJIbHBIX Hay4YHBIX OOIIECTB, U
nyOJIMYHO TPEACTaBIATh IOJYYEHHBIE  pe3yJbTaThl Ha  YYEHHUYECKHX
KOH(EepeHITUAX;

yMEHHE OIICHUBATH DTHUYECKHE ACIEKThl COBPEMEHHBIX MCCIIEOBaHUI B
obnmacTh  OMONOTMM W MEAMIHMHBI  (KIIOHUPOBAHHE, HMCKYCCTBEHHOE
OIUTOIOTBOPEHHE, HANIPaBICHHOE M3MEHEHUE TeHOMA M CO3/IaHUe TPAHCTEHHBIX
OpTraHU3MOB);

YMEHHE OCYIIECTBIATh OCO3HAHHBIN BBHIOOp Oymylel mpodeccrnoHanbHON
NEeSTENbHOCTH B oOmacth  OWONOTHH,  MEIUIMHBI, OHOTEXHOJOTHUH,
BETEPUHAPHH, CEITBCKOTO XO3SUCTBA, MUIIEBON MPOMBINIICHHOCTH, YTIyOIsATh
MO3HABATENbHBII  MHTEPEC, HAMNpPaBIEHHBI Ha  OCO3HAHHBIA  BHIOOD
COOTBETCTBYIOIIEH Mpodeccuu U MPOJoKEHNE OMOJIOTHYeCKOro 00pa3oBaHuUs
B OpraHU3ANMIX CPEAHETO MPO(HECCHOHATHFHOTO M BBICIIIETO 00Opa30BaHUsI.

[IpenmeTHBIe pe3ynbTaThl OCBOEHUs y4deOHOTO mpemmera «buomorus» B
11 knacce NOKHBI OTPAXKATh:

chOpMHUPOBAHHOCTh 3HAHMH O MECT€ W POJU OHWOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHHUU COBPEMEHHON €CTECTBEHHO-HAYYHOM
KapTUHBI MHpaA, B TO3HAHWW 3aKOHOB TPHUPOJIBI M PEUICHUU IKOJIOTHICCKUX
mpoOJeM dYelnoBeUecTBa, a TakKKe B PEIICHWHW BOMPOCOB PAIMOHAIBHOTO



MPUPOJIONONIB30BaHUS, W B (POPMHUPOBAHMHM IIEHHOCTHOTO OTHOIIECHUS K
pupojie, 00IIECTBY, YEIOBEKY, O BKJIaJe POCCUUCKUX U 3apPYOEIKHBIX YUEHBIX-
OMOJIOrOB B pa3BUTHE OMOJIOTUY;

yMEHUE BJIAJETh CUCTEMOM OMOJIOTMYECKUX 3HAHUM, KOTOpas BKIIOYAET
OTpeNeSieHUs] U TOHMMaHUE CYIIHOCTH OCHOBOIIOJIATAIONIUX OMOJIOTMYECKHUX
TEPMUHOB M TOHATUN (BHI, dSKOcucTeMa, Ouocdepa), OHMOJOTMUECKUE TEOPUU
(aBomroronHas teopus Y. JlapBuHa, CHHTETHYECKash TEOPUS SBOJIOINH),
yuenusi (A. H. CemeproBa — 0 MmyTsX M HampaBieHUsX 3Bojoruu, B.W.
Bepnanckoro — o 6uocdepe), 3akonsl (reHeTudeckoro paBHoBecus [[x. Xapau
u B. Baitn6epra, 3apoasimeBoro cxonacrsa K. M. bapa), nmpaBuna (MuHUMyMa
10. JIubuxa, skog0ruuecKo MUpaMuabl SHEPTUH), TUTIOTE3bI (TUIOTE3a «MUpPa
PHK» V. I'unbepra);

yMEHHE  BJIAJCTh OCHOBHBIMM  METOJAaMH  HAy4YHOTO  IIO3HAHWUS,
UCIIOJIb3YEMBIMU B  OHOJIOTHYECKMX HCCIEOBAHUSX IKUBBIX OOBEKTOB U
IKOCHUCTEM (OMHcaHue, U3MepeHue, HaOJIoJIeHHe, DKCIIEPUMEHT), CIoco0aMu
BBISIBJICHHS U OIICHKH aHTPOITOTE€HHBIX U3MEHEHUH B MPUPO/JIE;

YMEHUE BBIJICTSATh CYIIECCTBEHHBIC IPU3HAKU: BHUIOB, OHOTEOIICHO30B,
AKOCUCTEM U Ouocdepsl, CTAOUIU3UPYIOMIETO, ABUKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOTO otbopa, AJUTONaTPUYECKOTO u CUMIIATPUUYECKOTO
BUJ000pa30BaHus, BIUAHMUS ABWKYIIUX CHJI OBOJIONMM Ha TEHODOH]
HOITYJISIIIUH, TTPUCTIOCOOJICHHOCTH OPTraHU3MOB K Cpejie OOUTaHusl, Yepel10BaHUs
HAIPaBJICHUM HSBOJIOLMM, KPYrOBOPOTa BEIIECTB W TMOTOKAa DJHEPrUu B
HKOCUCTEMAX;

YMEHHE YCTaHAaBIMBAaTh B3aMMOCBSI3U MEXKAY MPOIECCAaMU 3BOJIOLNH,
JIBUKYIIMMU CHUJIAMH aHTPOTIOTE€HE3a, KOMIIOHEHTAMHU PA3JIMYHBIX SKOCUCTEM U
PUCTIOCOOJICHUSMH K HUIM OPTaHU3MOB;

YMEHHE  BBISABISATH  OTJIMYUTENBbHBIE MPHU3HAKH  JKUBBIX  CHCTEM,
MIPUCITOCOOJICHHOCTh BHUJIOB K Cpejie OOMTaHUs, aOMOTHUCCKUX U OMOTHUYECKHUX
KOMITOHEHTOB JKOCHCTEM, B3aWMOCBSA3€H OpPraHM3MOB B COOOIIECTBAX,
AHTPOIIOTE€HHBIX U3MEHEHUN B 9KOCUCTEMAX CBOEU MECTHOCTH;

YMEHHUE HCIOJIb30BaTh COOTBETCTBYIOIIME APTYMEHTHI, OHMOJIOTHYECKYIO
TEPMUHOJIOTUIO W CHUMBOJIUKY IS JIOKa3aTellbcTBAa POJICTBA OPraHU3MOB
pPa3HBIX CHCTEMATUYECKUX TPYII, B3aUMOCBSA3M OPraHU3MOB U  CPEJIbI
oOWTaHWs, E€IWHCTBA YEJIOBEYECKUX pac, HEOOXOIMMOCTH COXpaHEHUS
MHOTr000pa3usi BUAOB U IKOCHUCTEM KaK YCJIOBHSI COCYIECTBOBAHUS MPUPOJIBI U
YeJI0BEYECTBA;

yMEHUE peniaTth OWOJOTMYECKHE  3a/laud, BBISIBISTH [PUUYUHHO-
CJIE/ICTBEHHBIE CBSI3U MEXKAY HCCIETyEeMbIMU OHOJOTMUYECKUMHU IMPOIECCAMU U



SBIICHUSIMHU, [IelaTh BBIBOJBI W TPOTHO3BI HA OCHOBAHMM MOJYyYEHHBIX
pe3yIbTaToB,

YMEHHE BBINOJIHATH JIA0OPATOPHBIE M MPAKTUUYECKUE pabOThI, COOMI0IATh
npaBuiia Mpu padboTe ¢ y4eOHBIM U JTa0OPaTOPHBIM 000PY0BAHUEM;

YMEHHE BBIJIBUTATh THIOTE3bl, IPOBEPATh HX IKCIECPUMEHTATHHBIMU
cpeacTBamu, (HOpMYIHPYs IENb WCCIEIOBAHMS, aHAIM3UPOBATH MOTYyYECHHBIC
pe3ynabTaThl U IeTIaTh BHIBOJIBI;

yMEHHUE y4acTBOBATh B YUEOHO-UCCIICIOBATEILCKON paboTe 1Mo OUOI0TUH,
HKOJIOTUW ¥ MEJUIIMHE, TPOBOAUMON Ha 0a3e MIKOIBHBIX HAYYHBIX OOIIECTB, U
NyOJIMYHO  TPENCTaBISATh MOJNYYCHHBIE pE3ydbTaThl Ha  yYCHHYECKHX
KOH(pEpEeHIUX;

yMEHHE OIICHHBATh THUIOTE3bl W TEOPHUU O TMPOUCXONKIACHUM IKU3HH,
YelloBeKa M YEJIOBEYECKMX pac, O TpPUUYMHAX, TOCIEICTBUSAX U CIOcobax
Npe0TBpAIleHHUs TII00aTbHBIX U3MEHEHHUH B Onocdepe;

yMEHHE OCYIIECTBIATh OCO3HAHHBINA BBIOOp Oynmyiiel npodeccnoHaibHON
ACSATENIPHOCTH B 00NMacTH OWOJNOTHH, JKOJOTHH, MPHPOJIOTOIH30BAHUS,
MEIMIIUHBI, OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPHUH, CEIIbCKOTO XO3sICTBA,
NUIIEBOM  MPOMBIIUICHHOCTH,  YIUIYOJISITh ~ [O3HABaTEeNbHBIA  WHTEpEC,
HAIPaBJIICHHBIH HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH Tmpodeccunn u
IPOJOJIKEHUE OMOJOTUYECKOTO O00pa3oBaHUsl B OpraHU3alUsaX CpPEIHEro
npodecCuOHaIBLHOTO U BBICILIET0 00pa30BaHUsI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI pecypest
1 buonorus kak Hayka
2 JKvBBIE CHCTEMBI M UX U3YYCHHE
3 Buonorus kinetku 0.5
4 XuMHYeCcKasi OpraHu3aIysl KICTKH 10
5 Crpoenue u GyHKINU KIETKU 8
5 OOMeH BellecTB U MpeBpallleHue SHEPTUU B 9 1
KJIETKE
7 HacnencrBennas ungopmanus u 9 05
peanuzanus e€ B KJIeTKe
8 ’Kvi3HEeHHBI UK KIETKU 6 1
9 Crtpoenue u GyHKIIUHA OPTaHU3MOB 17 15
10 Pa3MHOkeHuEe U pa3BUTHE OPraHU3MOB 8 15
1 I'eneTnka — Hayka O HACIEJACTBEHHOCTH U 5 05
W3MEHUYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYNBOCTH 6
14 I'eneTuka yenoseka 0.5
15 Cenekuusi opraHu3MOB 1




16 buorexnomorua u cuaTeTUYECKasa OMOJIOTUS 4
17 PesepBHOE Bpems 1
OBILIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 102 13




11 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne i/ Konrtpoiabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
1 3apokIeHNE U PA3BUTHE BOJIIOIIMOHHBIX 4
MpeACTaBICHUN B OMOJIOTHH
Mukpo3BoirOIus U €€ pe3yabTaThl 14 2
Maxpo3BoJTIOIHS U €€ Pe3yIbTaThl 6
[TpoucxoxaeHNe U Pa3BUTHE KU3HH Ha
4 p A p 15 15
3emie
5 [TpoucxoxaeHue yeaoBeKka — aHTPOIIOTEHES 10 1
DKOJIOTUSl — HayKa O B3aMMOOTHOILIEHUSAX
6 OpPraHW3MOB M HAIOPTaHU3MEHHBIX CHCTEM 3 0.5
C OKpYy»Karollen cpeou
Opranu3Mebl ¥ cpesia 0OUTaHUS 15
DKOJIOTHS BUJIOB U TOMYJISIIII 0.5
DKOJIOTHUS COOOIIECTB. DKOJIOTUYECKUE
9 H 12 0.5
CUCTEMBI
10 buocdepa — rimobabHas 3KOCHCTEMA
11 UenoBek U OKpyKarolas cpeaa 6
12 PesepBHOE Bpems 8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpoaprre | Hpaktirieckite u3yyeHHusi | oOpa3oBaTe/ibHbIE
padoThI padoTsbI pecypest
1 bronorus kak KOMIUICKCHas HayKa U Kak 1
4aCTh COBPEMEHHOTO OOIIECTBA
JKuBbIe cuCTEMBI U X CBOMCTBA 1
YpoBHEBas OpraHu3aIs KUBBIX CHCTEM
4 HcTopust OTKPBITHS U U3YYEHUS KIICTKH. 1
Knerounas teopus
MeTo1b1 MOJIEKYJISIPHOM Y KJIIETOYHOM
ounosoruun. [IpakTuueckast padbota
5 «M3yueHrne MeTo0B KJIETOYHOM 1 05
ouosoruu (xpoMarorpadus, '
anekTpodopes, nuddepeHnraibHoe
nentpudyruposanue, [TL[P)»
6 XUMUYECKUI COCTaB KIETKU 1
7 MunepasnbHbIe BEIIECTBA KIETKH, UX 1
Ouosoruyeckas poiib
Opranuyeckue BelecTBa KIETKH —
8 6enxu. JlabopaTopHas pabora 1 05

«O6Hapyx)eHne OelIKOB ¢ TOMOIIBIO
Ka4eCTBEHHBIX PEAKIIUI»




CoiicTBa, K1accupuKanys U GyHKIHIH

) 0eIKoB
10 Oprannyeckue BenecTBa KIeTKH —
YTJIEBOAbI
11 Oprannueckue BenecTBa KIeTKH —
JIUTTUTBI
Hyxneunossie kucnotsl. JJHK n PHK.
12 Jlaboparopnas padota «Mcciaenopanue 05
HYKJIEMHOBBIX KHCJIOT, BBIICJICHHBIX U3
KJIETOK Pa3JInYHBIX OPraHU3MOBY
13 Crpoenue u pynkuuu ATO. [Ipyrue
Hykieosunrpudocdarsr (HTD)
CexBenuponanue JIHK. Metoabl
14 T€HOMUKH, TPAHCKPUTITOMHUKH,
MIPOTEOMUKHU
15 MeToapl CTPYKTYpPHO# OHOJIOTHN
16 Tunsl kietok. [IpokapuoTnueckas
KJIETKa
CrpoeHue syKapuOoTHYECKOUN KIIETKH.
17 [IpakTueckas pabora «3ydyenue 0.5
CBOMCTB KJICTOYHOW MEMOpaHbI»
18 IToBepxXHOCTHBIN ammapaT KJIETKH
OpHoMeMOpaHHbIE OPTraHOU bl KIIETKH.
19 [Ipaktnyeckas padora «M3yueHue 05

ABHUIKCHUSA HUTOINIA3Mbl B PACTUTCIIBHBIX
KIICTKax»




20

HOHyaBTOHOMHbIe OpraHoOUAbI KJICTKH:
MUTOXOHAPUH, IJIACTU/BI.
Jlaboparopras pabota «VcciienoBanue
TUIa3MOJIM3a U JICTIa3MOJIN3a B
PACTUTCIIBHBIX KIICTKAX»

0.5

21

HememOpanHbie opraHou bl KJIETKH

22

Crpoenue u pyHKIUU sSapa

23

CpaBHI/ITeJ'II)Hafl XapaKTCPpUCTUKA KIICTOK
sykapuort. JlabopaTtopHast pabota
«M3yueHue cTpoeHus KIETOK Pa3IMYHbIX
OpraHU3MOBY

0.5

24

ACCUMWISAIIHAS U TUCCUMIIAIINS — JIBE
CTOpOHBI MeTaboM3Ma. Tumbel oOMeHa
BemecTB. JJaboparopHas paboTa
«M3ydyeHne KaTaIuTHYECKON aKTUBHOCTHU
(dhepMeHTOB (Ha IpUMEpPE aMHJIa3bl WITH
KaTaJasbl)»

25

DepMEeHTaTUBHBIN XapakTep peakiuid
KJIETOYHOTO METa00Iu3MA.
JlabopaTtopHas pabota «3ydenue
(hepMEeHTaTUBHOTO paCUICTICHUS
MEePOKCHJIa BOJIOPOJA B PACTUTEIBHBIX U
KUBOTHBIX KJIETKAX»

0.5

26

benku-akTUBaTOPHI U OEIKH-
MHTUOUTOPBI

27

ABTOTpO(HBIN THIT OOMEHA BEIIECTB

28

doTocunTes




Xemocuntes. JJabopatopHas pabota

29 «CpaBHeH#He mporeccoB poTocuHTE3a U 0.5
XEMOCHHTE3a
AHa’poOHBIC OpraHu3Mbl. Bus

30 oposxenus. JlabopaTopHas padora
«CpaBHEHHUE MPOIIECCOB OPOKEHUSI U
TIBIXAHUSI»

31 AspoOHBIE OpraHU3Mbl. JTaIb
SHEepPreTHYecKoro ooMeHa
DHeprusi MEMOpPaHHOTO TPaTUCHTA

32 npotoHoB. Cunre3 AT®: pabora
npoToHHOM AT®-cuHTa3bI

33 Peakiiun MatpuyHOTOo CHHTE3a
TpaHcKkpUNIUsT — MaTPUYHBIA CHHTE3

34
PHK

35 Tpancusmus u e€ sTarmbl

36 KonnpoBanue amuHokuciot. Poss
pubocoM B OuocuHTe3e Oeka

37 Opranu3anus reHoMa y IPOKapuoT U
3YKapHOT

38 MonekyisipHbIe MEXaHU3MbI YKCIIPECCHU
TCHOB Y 3YKapuoOT
Bupycbl — HekJIeTOuHbIE OPMBI JKU3HU

39 u obnuratHele napa3uThl. [IpakTrueckas 0.5
pabota «Co3iaHre MoJIesId BUPYyCa

40 Bupychble 3a0051eBaHus YenoBeKa,




KUBOTHBIX, PACTCHUI

Hauorexuosoruu B OMOJIOTHA U

41
MEUIIHE

42 JKu3HeHHBIN IUKIT KIETKHA

43 Martpuunsiii cunte3 JTHK
Xpomocowmsl. JTabopartopHast paboTa

44 «M3yueHne XpoMOCOM Ha TOTOBBIX 0.5
MUKpOTIpEIiapaTax»

45 Jlenenue KIETKH — MHTO3
Tunsl kietok. Kapuokunes u
nutokunes. JlaboparopHas padota

46 «Habmonenne MUTO3a B KIIETKaX 0.5
KOHYMKa KOpelIKa JIyKa (Ha TOTOBBIX
MHKpOIIpenaparax)

47 Perynsuust >kM3HEHHOTO IMKJIA KJIETOK

48 Opranu3M Kak eMHOE 11eJI0¢

49 Txanu pacrenuid. JlaboparopHas pabota 05
«M3yueHue TKaHe pacTeHUI '
TkaHu )KMBOTHBIX U YEJIOBEKA.

50 Jlaboparopnas pabota «3yuenue 0.5
TKaHEW KUBOTHBIX»
Oprasbl. CHCTEMBI OPraHoB.

51 Jlaboparopnas pabota «3yuenue 0.5
OpPraHoB I[BETKOBOTO PACTEHUS

52 Omnopa Tena opraHu3mMoB

53 JIBrKEeHNE OpraHU3MOB




54

IIntanue oprann3MoB

IInTanne MOo3BOHOYHBIX )KUBOTHBIX.

> [MumeBapuTenbpHas CHCTEMA YEIOBEKa

56 JlpIxaHue OpraHu3MOB

57 JIpIXaHue MO3BOHOYHBIX )KUBOTHBIX U
9eJoBeKa

58 TpaHcmopT BEIIECTB Yy OpraHU3MOB

59 KpoBeHocHas cucrema o3BOHOYHBIX
KHUBOTHBIX U YeJIOBEKa

60 Brienenue y opranusmMoB

61 3ammTa y OpraHu3MoB

62 NmMmyHHas cucteMa deoBeka

63 Pa3apaxuMocCTh 1 perynsus y
OpraHU3MOB

64 ['ymMopanbHast perymnsnus U SHIOKPUHHAS
CHCTEeMa )KUBOTHBIX U YEJIOBEKa

65 DopMBbI Pa3MHOKEHHUST OPTaHU3MOB

66 [TonoBoe pa3zmMHOXKEHHE

67 Meiios

I'amerorenes. O0pa3oBaHue U pa3BUTHE
MOJIOBBIX KJeTok. JlabopaTopHas pabora
«3yyeHne cTpOoeHUS MOJIOBBIX KIETOK
Ha TOTOBBIX MUKpPOTIpEriapaTax»

I/IH,[[I/IBI/II[yaJ'IBHoe pPa3BUTUC OPraHU3MOB
— OHTOI'CHE3




70

3akiajKa OpraHoB U TKaHEH U3
3apOJbIIICBBLIX JIMCTKOB

71

Poctu Pa3BHUTUC )KHUBOTHBIX.
Jlaboparoprast pabota «BrisiBieHUE
MIPU3HAKOB CXOJICTBA 3apPOIbIIICH
IIO3BOHOYHBIX ) KUBOTHBIX»

0.5

72

PasMHOkeHME U pa3BUTHE PACTEHUI.
JlabopaTtopHnas pabora «CtpoeHue
OpraHoB Pa3MHOKEHUS BBICIIUX
pacTeHuin»

0.5

73

I/ICTOpI/ISI CTaHOBJICHUA U pa3BUTUA
ICHCTUKHN KaK HAYKH

74

OCHOBHBIC TIOHSITHS] U CHMBOJIBI
reHetuku. Jlabopatopnas pabora

«/Ipo3oduna kak 00BEKT TEHETHIECKUX

HUCCIIEIOBAHUI

0.5

75

3aKOHOMEPHOCTH Hacle0BaHUs
npu3HakoB. MoHOTHOpUIHOE
ckpemuBanue. [Ipakruueckas padbota
"U3ydeHue pe3yabpTaToB
MOHOTHOPUHOTO CKPEIIUBAHUS Y
npo30¢us"

0.5

76

]_II/ITOJ'IOFI/I‘ICCKI/IC OCHOBBI
MOHOFI/I6pI/II[HOFO CKPCIIUBAHUA

77

AHaJ'II/I3I/Ip}7IOIJ_Iee CKpCHIUBAHUC.
Henomnxoe JOMUHHPOBAHUC

78

Z[I/IFI/I6pI/II[HOC CKpCHIMBAHHC.

0.5




[Ipaktuyeckas padora «M3yuenue
pe3yJIbTaTOB AUTMOPUAHOTO
CKPEUIMBAHUA Y APO30(PUITB»

[{utonornyeckre OCHOBBI TUTUOPUTHOTO

79
CKPCIIUBAHUS
80 CuerieHHOE HaclIeJIOBaHUE MTPU3HAKOB
81 XpOMOCOMHasI TEOPUS
HACJIEICTBEHHOCTH
82 I'eneTuka moja
83 I'eHOTHIT KaK IIEJIOCTHAS CHCTEMA
84 ['eHeT4eCKUit KOHTPOJIb PAa3BUTHS
pacTeHHMIA, )KUBOTHBIX U YeJIOBEKa
85 MN3MeH4YnBOCTh NMpU3HAKOB. BHibl
H3MEHYHNBOCTH
86 MoaudukanroHHass K3MEHUYNBOCTh
BapuannoHHBIH psii 1 BapUaIIMOHHAS
kpuBas. JlaboparopHas padoTa
87 «MccnenoBanue 3aKOHOMEPHOCTEH 05
MOIU(DUKAITMOHHON U3MEHYHBOCTH. '
[TocTpoeHre BapHallMOHHOTO Psaa U
BapHallMOHHON KPUBON»
88 I'eHoTHIIMYECKAST N3MEHYHUBOCTb.
KoMOuHaTHBHAsT N3MEHYHUBOCTD
MyrarnmoHHast '3MEHYUBOCTb.
89 ITpakTnyeckas padora «MyTtanuu y 0.5

Ipo30¢uiIsl (Ha TOTOBBIX




MUKpOIpenaparax)»

90

3aKOHOMEPHOCTU MYTAI[MOHHOTO
rpoiiecca. JMUTCeHETHKA U SITUTCHOMHKA

91

I'eneruxa yenoseka. [IpakTuueckas
pabota «CocTaBJcHHE U aHAIN3
POIOCIOBHOM»

0.5

92

MeTtoasl MEUIIMHCKOM I'€HETUKHA

93

3HaueHue MC}II/IHHHCKOﬁ T'CHCTUKHU B
NpeaAOTBPAIICHNHN U JICHCHHUU
FeHETUYECKHX 3a00JIeBaHMI YeI0BEKA

94

OcCHOBHEBIE IOHATHUA CCJICKIINU.
JlabopaTtopHas pabota «3ydyenne
COPTOB KYJIbTYPHBIX PAaCTCHUHN U TIOPOJT
JOMAITHUAX KUBOTHBIX)

0.5

95

MeTop! cCeneKIIMOHHON pabOTHI.
JlabopaTtopHas pabota «3yuenne
METO/IOB CEJIEKIIUU PACTCHUI»

0.5

96

JloCcTHXKEHUS CENIEKIIUU PACTEHUI 1
KUBOTHBIX. [IpakTHueckas pabota
«IIpuBHUBKa pacTeHU»

97

COXpaHeHI/IC, HU3Y4YCHHUC U
HCIIOJIb30BAHNUEC I'CHECTHYCCKUX PECYPCOB

98

buoTtexHonorus kak HayKa U 0Tpaciib
IIpOU3BOJACTBA. HpaKTI/I‘-IeCKaﬂ pa60Ta
«I/IsyquI/Ie 00BEKTOB OMOTEXHOJIOTHH

0.5

99

OcHoBHBIC HaITpaBJICHUA CHUHTETUYECKON




OUOJIOTUU

100 XpoMOCOMHAsI M TeHHASI WH)KEHEPHUs 1
101 MepunuHckue OMOTSXHOJIOTUI 1
102 PesepsHeiit ypok. [IoBTOpenue, 1
00001IeHHe, CUCTEMAaTHU3alis 3HAaHUH
OBIIEE KOJIMYECTBO YACOB IT
. CTBO FACOBTIO 102 13.5

[TPOTPAMME




11 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpoaprkre | Hpaktirieckite H3y4eHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI pecypest
1 OposonmonHas Teopust Y. Jlapsuna 1
) JIBUKyIIMe CUIIbl SBOJIIOLIMY BUJIOB 110 1
Y. lapuny
3 Boprba 3a cymectBoBanue, 1
€CTECTBEHHbIN 1 UCKYCCTBEHHBIN OTOOD
4 DopMUPOBAHHE CUHTETUYECKON TEOPHH 1
SBOJTIOIIH
5 Dransl 3BOIOIMOHHOTO Mpoliecca: 1
MUKPO3BOJIIOLUS U MaKPOIBOJIIOLIHS
5 [Monmynsius — sneMeHTapHas eAMHULIA 1
9BOJTIOIIHI
3aKOH T€HeTHYECKOro paBHoBecus JIx.
7 Xapau, B. BaiinOepra. JlabopaTopHas 1 05
pabota «BblisiBIeHUE U3MEHYUBOCTH Y '
oco0eil 0HOTO BUIa»
8 DnemeHTapHbIe (PAKTOPHI FIBOJIIOLUU 1
9 Dddext ocnoBatensa. pdekr 1
OYTBIJIOUHOTO TOPIBIIIKA
10 Murpauyu. M30ma0uu nonyssuui: 1

reorpaduueckas, Ouojgoruueckas




11

EcrectBennslit oT00p —
HaIPABJISIOMIHNA (DaKTOP IBOJFOIAH

12

[TonoBoit 0TOOP

13

[TprucnocobIeHHOCTh OPraHU3MOB KaK
Pe3yAbTaT MUKPOIBOJIFOIHH.
JlabopaTtopHnas pabora «3yuenue
apoMop(h030B U UANOAIATITALIAN Y
pacTeHUM U KUBOTHBIX»

0.5

14

[Ipumeps! npucnocobaeHuit y
OpraHu3MoB: MopdoJoruueckue,
(dbusmoorNUecKue, OMOXUMUYIECKUE,
noBenieHyeckue. Jlaboparopuas pabota
«[Ipucnocobiienus opraHu3MOB U UX
OTHOCHUTEIIbHAs 11e71ec000Pa3HOCTb»

0.5

15

Bun, ero xpurepuu u CTpyKTypa.
JlabopaTtopHnas pabora «CpaBHEHHE
BHJIOB 110 MOP(HOJIOTHUECKOMY
KPUTEPHIO»

0.5

16

Crpykrypa Buaa

17

BunooOpa3oBanue Kak pe3ysibTar
MUKPO3BOJIIOLIUN

18

CBs3b MHKPOSBOJOIOUH U
SIMUICMHOJIOI'MH

19

MaKpOBBOJ'IIOI_[I/IH. ITaneoHTOIOrYECKHE
MCTOJbI U3YUCHUS SBOJIFOINUN

20

EHOFGOFp&(bH‘-ICCKHC MCTOAbI U3YUCHU




9BOJIIOIINH

OMOPHOJIOTHYECKUE U CPABHUTEILHO-

21 MOP(}OJIOTHIECKUE METO bl U3yUCHHUS
HBOJTIOLIUHT
MoneKynsipHO-T€HETUYECKUE,

22 OMOXMMHUYECKHE U MATEMaTHIYECKUE
METO/IbI H3yICHHSI IBOJTFOIIUN

23 OO01re 3aKOHOMEPHOCTH JBOJTFOIIHH

24 AJranTUBHAs paguanus.
HepaBHOMEpPHOCTH TEMIIOB YBOJTFOIIHH

o5 HaydyHble rUTIOTE36I IPOUCXOKICHUS
YKW3HU Ha 3emMIie

26 JloHay4yHbI€ MPEACTABICHUS O
3apOKJICHUH KU3HU

97 OCHOBHBIE ATaIlbl HEOPraHUYECKOU
SBOJTIOIIH

28 ['unoTe3sl 3apoKaAECHUS KUZHH
Hctopus 3emiu 1 METObI €€ U3y4EeHUS.

29 JlabopaTtopHnas padota «M3ydeHue u 05
OTIMCaHHE UCKOTIAEeMbIX OCTaTKOB
JPEBHUX OPTaHU3MOB»

30 HavanpHbie sTansl opraHu4eckoi
IBOJTIOIHI

31 OBOJIIOLUS DYKapHOT

39 OCHOBHBIE ATaIbI BOJIOIUU 0.5

PaCTUTCIIBHOTO MHpPaA. HpaKTI/I‘-IeCKaH




pabora «M3y4uenune ocobeHHOCTEH
CTPOCHHUS PACTCHHUN Pa3HBIX OTIACIOBY

OCHOBHBIC ATaIIbI 3BOJIOIIMHU ) KHBOTHOI'O

33
Mupa
DBoIONNS )KUBOTHBIX. [IpakTiaeckas

34 pabora «M3ydueHne ocodbeHHOCTEH 0.5
CTPOCHUS TIO3BOHOYHBIX KHBOTHBIX)

35 PazButue xxu3HM Ha 3emMIie Mo spam U
nepuoaam

36 MaccoBble BEIMUPaHUS —
HKOJIOTUIECKUE KPU3HCHI POILIOTO

37 CoBpeMeHHBIN YKOJIOTMYECKUI KPU3HC,
€ro 0COOEHHOCTH

38 CoBpeMeHHas CUCTEMa OPraHU4eCcKOro
Mupa

39 OCHOBHBIE CHCTEMAaTUYECKHUE IPYIIIbI
OpraHu3MOB

40 AHTpPOTIOJIOTHS — HayKa O YEJIOBEKe

41 Pa3BuTue npenacraBieHui o
IIPOUCXOKICHNH YeI0BeKa
MecTo uenoBeka B CUCTEME
opranudeckoro mupa. Jlaboparopnas

42 pabora «3yyenue ocobeHHOCTEH 0.5
CTPOEHHS CKeJleTa YeloBeKa, CBA3aHHBIX
C MPSIMOXOXKICHUEM»

43 JIBMKyIIMe CUiIbl aHTPOIIOTEeHE3a




CooTHOILIEHUE OUOJIOTUYECKUX U

44 COLIMANBHBIX (PAKTOPOB B
aHTPOTIOTEHE3e

45 OcHOBHBIE CTaJMH AHTPOTIOTEHE3a

46 [TaneoreHeTrKa u MajacoreHOMUKA

47 DBOJIIOIHS COBPEMEHHOTO YeJIOBEKa
UYenoseueckue packl. [IpakTnyeckas

48 pabota «3ydeHune 3K0JIOTHIECKUX 0.5
aJanTalyil 4YeJIoBEKay

49 Mesk TUCITUTUTHHAPHBIC METOTbI
AQHTPOTIOJIOTHHI

50 3apokIeHNE U PA3BUTHE YKOJIOTHH
Mertonp! skonorun. JlabopaTopHas

51 pabora «3ydeHue MeToa0B 0.5
9KOJIOTMYECKUX HCCIIET0BAHUI»

52 3HaYEHUE FKOJOTUYECKUX 3HAHUH ISt
YeloBeKa

53 DKoJiorudeckue GaKkTops
Abuotnyeckue aktopsl. CBET Kak

54 skosioruueckuii paxrop. Jlaboparopnas 05
pabota «BrisiBeHue nprucnocooieHuit '
OpPraHU3MOB K BIIMSIHUIO CBETa»
Abuotuueckue daktopsl. Temmneparypa

55 KaK 9KOJIOTHYECKHI QaKkTop. 05

JlaGopatopHas pabota «BrisBieHHe
MPUCTIOCOOTICHUI OPraHU3MOB K




BIIMSIHUIO TEMIIEPATyPbD»

AbuoTnueckue pakropsl. BiraxkHOCTH
KaK 9KOJIOTUYECKUHN (haKTop.

56 JlaboparopHas paboTa « AHATOMUYECKUE 1 0.5
0COOEHHOCTH PaCTEHHUI U3 Pa3HBIX MECT
oOuTaHU»

o7 Cpenpl 0OuTaHUs OPraHu3MOB 1

58 Buonornyeckne puTmMsl 1

59 XKuznennele GopMbl OPraHU3MOB 1

60 buoTtnueckue pakropsr 1
3HavyeHNEe OMOTUYECKUX

61 B3aMMOJICMCTBUM VISl CYILIECTBOBAHUS 1
OpPraHu3MOB B Cpe/ie OOUTaHUS

62 DKOJIOTUYECKHE XapaKTEPUCTUKU 1
TOTTYJISIIAN
OCHOBHBIE TIOKA3aTEeJIH MOIYJISIIHH:

63 YUCJICHHOCTb, IJIOTHOCTbh, BO3pACTHAS U 1
MOJIOBAsI CTPYKTYpa
OCHOBHBIE TIOKA3aTEIIH MOIYJISIIHH:

64 POKIaEMOCTb, TPUPOCT, TEMII POCTAa, 1
CMEPTHOCTh, MUTPAIIHH

65 DKOJIOTUYECKAst CTPYKTYpPa MOMYJISIHH

66 JluHaMuKa TIOMYJISIIAN U €€ PeryJsius

67 KpuBsie pocta yncieHHOCTH 1
nonymsiiuu. KpuBbie BBDKUBaHUS

68 ODKOJIOTHYUECKAs HUIIIA BUAA. 1 0.5




JlaboparopHas paboTa
«[IpucriocoOsieHust ceMsiH pacTeHUH K

pacceseHuIo»

69 Buj kak cucrema momymnsiuii

70 3aKOHOMEPHOCTH MOBEJCHUS U
MUTPALAN )KHBOTHBIX

71 Co00111€CTBO OPraHu3MOB — OHOIICHO3

72 DKocucTeMa Kak OTKpbITasi cucTeMa

73 KpyroBopoT BemecTB 1 MOTOK SHEPTHH
B 9KOCHCTEME

74 OcHOBHBIE TIOKA3aTeNN IKOCHCTEMBI

75 DKOJIOTHYECKHE MUPaAMUIbI

76 N3menenus cooOIecTB — CyKIeCCUH
[IpupoHbIe SKOCUCTEMBI. DKOCUCTEMBI

7 03€ep M peK. DKOCUCTEMBI MOpEH 1
OKEaHOB

78 [Ipupoanbie 3KOCUCTEMBI. DKOCHUCTEMBI
TYHJIP, JIECOB, CTENEH, MyCThIHb

79 AHTPOTIOT€HHBIE YKOCUCTEMBI
YpboakocucreMmsl. [Ipaktudeckas

80 pabora «/3ydyeHue u onrcanue 0.5
ypOOIKOCUCTEMBD»
3aKOHOMEPHOCTH (POPMUPOBAHUS

81 OCHOBHBIX B3aUMOJICHCTBUI
OpPraHMU3MOB B DKOCHUCTEMAX

82 MexaHn3Mbl BO3AEHCTBUS 3arpPsI3HEHUI




pa3HBIX TUIIOB HA CyOOPraHU3MEHHOM,
OpPraHU3MEHHOM, MOIYJISALUOHHOM U
9KOCHCTEMHOM YPOBHSIX

buocdepa — obmeranerapHas

83 obomnouka 3emin

84 VYuenue B. U. Bepuaackoro o 6uocdepe

85 3aKOHOMEPHOCTH CYILIECTBOBAHUS
ouochepsl

86 KpyroBopoTs! BemiecTs u
OMOTEOXUMHYECKUE ITUKITBI

87 3oHanpHOCTH OHochepsl. OCHOBHBIE
OMOMBI CyIIn

88 YcroitunBoCcTh OMOChHEpHI

89 DKOJIOTHYECKHE KPUZUCHI U UX PUUHHBI

90 Bo3sneiicTBue uenoseka Ha 6nochepy

01 AHTpONIOT€HHOE BO3/ICHCTBUE HA
pPacCTUTENbHBIN U KUBOTHBIA MU

92 OxpaHa npupoibt

03 OcHOBHBIE TPUHLUIIBI YCTOHYUBOTO
Pa3BUTHS YEIIOBEUYECTBA U IPUPO,IBI
PannonanbHOE PUPOONOIB30BAHUE U

94 coXpaHeHHEe OMOJIOTHYECKOTO
paszHooOpa3us 3emiu

95 O60611eHne o Teme «MHUKPOIBOJIOUS
U €€ pe3yJbTaThI»

96 O606menue mo Teme «MakpoIBOTIOIHS




U €€ pe3yJbTaThD)

97 O6o06menne no Teme «IIponcxoxaenne 1
U pa3BUTHE KU3HU Ha 3eMJie»

98 O6o06menne no Teme «IIponcxoxaenne 1
YeJI0BeKa — aHTPOTIOTEHE3)
O06061eHue 1o TeMe «IKOoJorus —

99 HayKa O B3aMMOOTHOIICHHSIX 1
OpPraHu3MOB»

100 O6061menue mo reMe «Opranu3msl U 1
cpena oOuTaHUs

101 O606H16HI/IevHO TeMe «DKOJIOTHS BUIOB 1
Y TIOTTYJTSIITAID)

102 O6006menue mo teme «brocdepa — 1
r106aabHas IKOCHCTEMA

OBIIEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME







MPOBEPSIEMBIE HA EI'D 110 BUOJIOI'NA TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon
NpoBepPsIEMOro
TpeOoBaHMS

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa30BaTe/ILHOI MPOrpaMMBbI cpeIHero
0011ero o6pa3oBaHus

CdopMHUpPOBAHHOCTH 3HAHUM O MECTE W POJIU OMOJOTUU B CHCTEME
€CTECTBEHHBIX  HayK, B GbopMHpPOBaHNHM  COBPEMEHHOM
€CTECTBCHHOHAYYHOW KapTHUHBI MHpa, B TIO3HAHUU 3aKOHOB
MPUPOJIBI U PEIICHUH KU3HEHHO BAKHBIX COIUATBHO-ITHUYECKHX,
SKOHOMMUECKUX, IKOJIOTUYECKUX MPOOJIEM YEIOBEUYECTBA, a TAKXKE
B PEIICHUH BOMPOCOB PAIMOHAIBHOTO MPHPOIOIOIH30BAHUS, B
(hbopMUPOBAaHUH IIEHHOCTHOTO OTHOIICHHSI K TPHPOJE, OOIIECTBY,
YEeJIOBEKY; O BKJIAJIle POCCHHUCKUX U 3apyOeXHBIX YYEHBIX —

OHMOJIOTOB B pa3BUTHE OMOJIOTUH

Brnanenue cucremoil 3HaHMM 00 OCHOBHBIX METOJAX HAyYHOTO
MMO3HAHMS, MCIOJB3YEMBIX B OHOJIOTHYECKHX HCCIEIOBAHUAX
JKUBBIX OOBEKTOB M 3KOCHCTEM (OIHCaHNe, U3MEPEHHE, IPOBEICHNE
HaOIOACHMI); CTOCOOaMM BBISBICHUS M OLICHKH aHTPOIIOTCHHBIX
U3MEHEHUU B MPUPO/IE.

VYMmeHue BBIJBUIaTh TUIIOTE3BI, MIPOBEPSITH X
IKCIIEPUMEHTAIbHBIMH CpelICTBaMH, bopMmymupys LieNIb
WCCJICIOBaHMS, aHAJTU3UPOBATh MOJTYYCHHBIC PE3yJIbTAaThl U JIeaTh
BBIBO/IBI.

BrisiBieHHE 3aBUCMMOCTH MEXKIY HCCIEIYEMbIMUA BEIIMYWHAMU,
OOBSICHEHHE TIOMYYEHHBIX pE3ylIbTaTOB H  (POpMYIHpPOBaHUE

BBIBOJIOB C MCIIOJIb30BAHUCM HAYYHBIX HOHHTI/Iﬁ, Teopnﬁ K1 3aKOHOB

YMeHue BIIAJCTh CHCTEMOM OHOJOTMYECKHMX 3HAHUH, KOTOpas
BKJIIOYACT: OCHOBOIIOJIArAOIIE OUOJIOTHYSCKUE TEPMHHBI U TIOHSTHS
(KW3HB, KIJIETKA, TKaHb, OpraH, OpraHW3M, BHWJ, TOITYJISIIHS,
JKOcHCTeMa, OuoleHo3, Ownocdepa; MeTabomM3M, TOMEOCTa3,
KIETOYHBIA ~ MMMYHHUTET, OWOCHHTEe3  Oelka,  OHOIOIUMEpBI,
JIACKPETHOCTb, CaMOpETYJISIINS, CaMOBOCIIPOU3BE/ICHHE,
HACJIC/ICTBCHHOCTh, HM3MEHYMBOCTb, OHEPrO3aBUCHMOCTh, POCT H

pa3BUTHE);




Oouomnornyeckue Teopuu: kietoynas teopust T. IlIBanma, M.
[lneiinena, P. BupxoBa; KIIOHAJIbHO-CEJIEKTUBHOIO UMMyHHuTeTa 1.
Opaux, U.1. MeunukoBa, XpoMOCOMHasi TEOpHUs HACIEICTBEHHOCTH
T. Moprana, 3akoH 3apozsimeBoro cxoacrsa K. boapa,
sBOIOLMOHHAs Teopus Y. JlapBuHA, CHHTETHYECKas Teopus
3BOJIIOLMH, Teopust aHrtpororeHesa Y. JlapBuHa; Teopus
ouoreoneno3a B.H. Cykauépa; yuenne H.W. BaBunoBa o nenrpax
MHOT000pa3us U MPOUCXOXKIEHUS KYJIbTYPHBIX PacTeHUH, YUCHHE
A.H. CeBep1ioBa 0 myTsIX U HallpaBJICHUSX 3BOJIIOLINHU, yueHue B.1.
Bepnanckoro — o 6uocdepe);

3aKOHBl  (€OAMHOOOpa3us  IMOTOMKOB  IEPBOTO  MOKOJIEHMS,
pacienaeHus NPU3HaKOB, HE3aBUCUMOI'O HACJIeJOBaHUsI IPU3HAKOB
I'. Mennens; CUenIeHHOr0 HAcIeI0BAHUS MPU3HAKOB U HAPYIIECHUS
cuerieHuss reHoB 1. MopraHa; TroMOJIOTMYECKMX pSAJIOB B
HaclieACTBeHHOM m3MeHunBocTH H.M. BaBmiioBa, reHeTHdeckoro
paBHoBecus Jx. Xapau u B. BaitHOepra; 3aposIeBoro cXoacTBa
K. bapa; Ouorenernueckuii 3akon 3. 'ekkens, @. Mronnepa);
MIPUHIIUIBI (YUCTOTHI TaMET, KOMIIJIEMEHTAPHOCTH);

npaBwia (MuHumMyma lO. JIuOGuxa, SKOJOTHYECKOW THUPaAMHUIBI
qyucen, OMOMacChl U SHEPTHH ),

runote3sl (koarepBatHoi AWM. Onmapuna, nepBuuHoro OyiapoHa JIK.

Xounneitaa, mukpochep C. Dokca, pudozuma T. Uek)

VYmenune peulaTh ITOMCKOBBIC Ouojoruyeckue 3aJJja4yi, BBIABIIATH
IMPUYIUHHO-CJICACTBCHHBIC CBiA3HU MCIKOY HCCIICyEMBIMU
OHOJIOTMYECKUMU O6’beKTaMI/I, mpoueccaMm M SABJIICHUAMU, O€JIATh
BBIBOJIBI M IIPOTHO3bI HA OCHOBAHWHU ITOJIYYCHHBIX PE3YJILTATOB,

COCTaBJIATb I'CHOTUIIMYCCKHUEC CXCMbI CKPCIIUBAHUA IJI1 pa3HbIX THUIIOB
HACJICAOBAaHU IIPU3HAKOB 'y OPraHUu3MOB, COCTABJIITb CXCEMBbI
IEPCHOCa BCHICCTB MW OHCPIHMM B JSKOCHUCTEMAX (I_IGHI/I IIUTaHWs,

TTUIIIEBBIC CETH)

YMeHue yCTaHaBJIMBAaTb B3aMMOCBA3HW MCKAY CTPOCHHEM U
(I)YHKLII/IHMI/IZ OpraHonioB, KIJICTOK Pa3HBIX TKaHeﬁ, opraHaMu H
CUCTCMaMU OPraHOB Yy paCTeHHﬁ, JKUBOTHBIX U YCJIIOBCKA, MCKIAY
JTarlaMd  oOMeHa BCIICCTB, OTallaMH KJICTOYHOIO IHKJIa H
JKU3HCHHBIX IUKJIOB OpPraHU3MOB; JSTallaMU 3M6pI/IOHaJ'ILHOFO
pasBuTUA; I'CHOTUIIOM U (I)CHOTI/IHOM, (I)CHOTI/IHOM n (baKTOpaMI/I

Cpcabl O6I/ITaHI/I$I; nmponeccaMu 5SBOJIIONHU; ABUXXYHIUMU CHUJIAMU




AHTPOIIOTCHE3A, KOMIIOHCHTaMH Pa3InYHBIX 9KOCHCTEM n

MPUCTIOCOOICHUSMU K HUM OPTaHU3MOB

YMeHue BhIIENATh CYIIECTBEHHbIE TPU3HAKH:

CTPOEHUS  BHPYCOB,  KJIETOK  IIPOKAPUOT U  DYKapuoT;
OHOKJICTOYHBIX W  MHOTOKJICTOYHBIX  OpPraHHW3MOB, BHJIOB,
OMOreo1IeHO30B, JKOCUCTEM M Ouocdepnl; CTPOEHUS OpPraHoB U
CUCTEM OpraHOB pAacCTEHMH, >KMBOTHBIX, YEJIOBEKA; IPOLIECCOB
KU3ZHEJCATENIbHOCTH, NPOTEKAIOIIMX B OpPraHu3Max pacTeHMI,
KUBOTHBIX WM UEJOBEKa; OHOJIOTMYECKHX IIPOIECCOB: OOMEHa
BelecTB (MeTaboyin3M), MHGOPMALMU U TPEBPAIICHUs] IHEPIUH,
Opo’KeHMsI, aBTOTPO(PHOTO U TEeTEPOTPOPHOrO THUIOB MHUTAHMUS,
(dboToCMHTE3a M XEMOCHHTE3a, MHUTO3a, Mei03a, TraMeToreHesa,
SMOpHOTEeHe3a, MOCTAIMOPHOHAIBHOTO Pa3BUTHS, PA3MHOKEHMS,
WHIUBUIYAJIbHOTO pa3BUTHS OopraHmzma (oHTOTEHE3Q),
B3aMMOJICHCTBHSI TE€HOB, TIETEpO3UCa; ICHUCTBUHA HMCKYCCTBEHHOTO
0TOOpa, CTAaOWMIM3UPYIOIIETO, JBWXKYIIETO U  Pa3phIBAIOIIETO
€CTECTBEHHOT0 O0TOOpa; aIONaTPUYEeCKOr0 M CHMIIATPUYECKOTO
BUJO00pa30BaHUs; BIMSHHUA JBIDXKYIIUX CHJI 3BOJIONMU Ha
reHO(OH] MONYJIALUY; IPUCTIOCOOIEHHOCTH OPraHU3MOB K Cpele
oOuTaHMs, 4YepelOBaHMsA HAIPABICHUN HBOJIOLMU; KPYroBOpOTa

BCIICCTB U IIOTOKA SHEPIrMHU B 9KOCUCTEMAX

ChopMUPOBaHHOCTh YMEHHS BBIJICNATH CYHICCTBEHHBIC MPU3HAKH
BUPYCOB, KIETOK NPOKApPUOT M DYKAPUOT, OJHOKICTOYHBIX H
MHOTOKJICTOYHBIX ~ OPTaHW3MOB, BHJOB, OHOTCOIICHO30B H
JKOCHCTEM; OCOOCHHOCTH IMPOIECCOB OOMEHa BEIIECTB U
NpeBpalleHusl SHEPTUU B KJIETKE, (POTOCHHTE3a, MIACTUYECKOTO H
SHEPreTUYeCKOT0  OOMEHa, XEMOCHHTe3a, MHUTO33, Meio03a,
OIUIOJIOTBOPEHHMSI, PAa3BUTHS W Pa3MHOXKEHHS, WHIUBUIYAJIHLHOTO
pa3BUTHs Opranu3ma (OHTOTEHe3a), OOpbOBI 3a CyYIIECTBOBAHHE,
€CTeCTBEHHOTO O0TOOpa, BHI000pa30BaHUs, MPHCIIOCOOIICHHOCTH
OPraHu3MOB K cpejie OOMTaHHUs, BIMSIHUS KOMIOHEHTOB 3KOCHUCTEM,
AQHTPOTIOTEHHBIX M3MEHEHHMI B JKOCHCTEMax CBOEH MECTHOCTH,

KpPYTOBOpPOTa BEIIECTB U MPEBpaIlleHus SHEpTHH B Ouocdepe

YMmenue HCIIOJIb30BaTh COOTBCTCTBYIOIIIUC ApPTYMCHTHI,
6I/IOJ'IOI"I/ILIGCKYIO TCPMHUHOJIOTHIO 1 CUMBOJIMKY UId JOKAa3aTCIILCTBA
POACTBa OpraHU3MOB Pa3HbIX CHUCTEMATHYCCKUX TpYIIIL,

B3aMMOCBA3HU  OpraHU3MOB U CpcablL O6I/ITaHI/ISI; CINHCTBA




YeJIOBEUECKUX pac; HEOOXOIMMOCTH 3J0pPOBOTO 00pasza >KW3HH,
COXpaHEHHUs pPa3HOOOpazusi BUIOB U DSKOCHUCTEM KaK YCIOBUS

COCYHICCTBOBAHUA MPHUPOABI K YCJIOBCUCCTBA

YMeHne KpUTHYECKH OIICHHBATh WH(OpMaIrio OHOJOTHYECKOTO
COJICpKAHUS, WHTEPIPETHUPOBATH TUYECKHUE aCIEeKThI
COBPEMEHHBIX  HCCIAEAOBaHUH B OWMOJOTHUH,  MEIUIMHE,
OMOTEXHOJOTMH; paccMaTpuBaTh IJI00AJbHBIE 3KOJOTUYECKUE
MpoOJIeMbl COBPEMEHHOCTH, (DOPMUPOBATH MO OTHOIIECHUIO K HUM

COOCTBEHHYIO MO3UIIUIO




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
EI'D I1O BUOJIOT'HN

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

buomornsa xak HaykKa. JKuBble cCHCTEMBI U X HU3Y4YCHHUC

1.1

CoBpemeHHast OHOJNOTHS — KOMIUIGKCHAs Hayka. bHoOJIOTMYecKue HayKh U
n3y4yaemble UMH Tpobaembl. DyHIaMEHTaJIbHbIC, MPUKIIAIHBIE U TTIOMCKOBBIE
Hay4HbIE UCCJICIOBAHUS B OMOJIOTUH.

3HavyeHre OWOJIOTUH B (DOPMUPOBAHUHM COBPEMEHHOW €CTECTBEHHO-HAYyYHOU
kaptunbl mupa. [Ipodeccun, cBsa3anubie ¢ OHosoTHel. 3HaUeHHEe OUOJIOTHH B
MPAKTUYECKOU JCSITEIIBHOCTA YEJOBEKa: MEIUIIMHE, CEIhCKOM XO3SHCTBE,

MIPOMBIIIIIEHHOCTH, OXpaHe IPUPOIbI

1.2

Kusble cuctembl Kak mnpeaMeT uzydeHust Ouosoruu. CBOWCTBAa KHUBBIX
CHUCTEM: EIMHCTBO XHMHYECKOTO COCTaBa, IUCKPETHOCTh U IIEIIOCTHOCTD,
CJIO’)KHOCTh U YIOPSAIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOPTaHU3aIINs,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE.

YpoBHM OpraHu3alMd JKHUBBIX CHCTEM: MOJICKYJISIPDHBIM, KIETOYHBIH,
TKaHEBBIM, OPraHU3MEHHBIM, MOMYISIUOHHO-BUJIOBOM,  3KOCHUCTEMHBIN
(6buoreoneHoTHUeCKHi), OnochepHsbIid. [Iporecchl, MPOUCXOIAIINE B KUBBIX
cucremax. OCHOBHbIE MPU3HAKH KUBOTO. JKHU3HB Kak (popma cymiecTBOBaHUS

MaTepuu

1.3

Metonsl Ouonormyeckoid Hayku. HaOmtonenwe, m3MmepeHUe, SKCHEPUMEHT,
cucremarusanus, meraaHanu3. [loHstue o 3aBUCUMONW U HE3aBHCHUMOM
nepemenHoi. IlmanupoBanue oskcrnepumenTa. I[locTaHOBKa U IpoBepKa
runore3. Hynesas runoresa. [lonstie BoI0OpKU U €€ 10cTOBEpHOCTH. Pazopoc
B Ouonormyeckux JAaHHbIX. OIlEeHKa JOCTOBEPHOCTH  IOJIy4EHHBIX
pe3ynbraToB. [IpuunHBl UCKa)XeHHS Pe3ylIbTaTOB 3KcrmepuMeHTa. [lonsTue

CTaTUCTHYCCKOI'O TCCTa

Knerka kak Ononoruyeckas cucrema

2.1

Knerka — cTpykTypHO-(QyHKLIMOHaNbHAs e€AMHUIA KuBoro. Kcropus
oTKpeITUs KieTku. Pabotel P. I'yka, A. Jlesenryka. Knerounas teopus (T.
[IBann, M. Ilneiinen, P. BupxoB). OCHOBHbIE TOJIOKEHUS COBPEMEHHOMN
KJIETOYHOU TEOPHUH.

Metoapl  MOJEKYISIpHOM M KIETOYHOH  OMOJIOTHMHM:  MHKpPOCKOIIHS,
xpomarorpadus, anexTpodopes, METO MEYEHBIX aTOMOB,

middepennnanbHoe HeHTpUPYrupoBaHNe, KyITbTHBUPOBAHUE KIETOK




2.2

XUMUYECKUN COCTAB KIETKA. Makpo-, MUKPO- U YJIbTPaMUKPOAJIEMEHTHL. Boa
n e€ poib KaK pacTBOPUTENS, peareHTa, y4acTHE B CTPYKTYpUpOBaHUU
KIETKU,  TEIJIOperyasuunud. MuHepanpHble  BEIIeCTBa  KIETKH,  MX
Ouosoruueckas poJib. Pojp KaTHOHOB M aHMOHOB B KJIETKE.

buonornyeckue monuMmepbl. benku. AMHHOKHCIOTHBIA COCTaB OEJKOB.
CrpykTypsl OenkoBoii mMosiekyinsl. [lepBuunas cTpykrypa Oenka, menTHIHAS
cBs3b. BTopuuHas, TpeTuuHas, uYeTBepTUYHAs CTPYKTYphl. JleHarypaims.
CpoiictBa OenkoB. Krnaccuduxamus OenkoB. buonornueckue ¢GyHKIMN
OEJIKOB.

VYrneBoasl. MoHOCaxapupl, AUcCaxapubl, OJIMTOCaXapyuabl U MOJIHCAXapuIbl.
O6mwmit 1aH CTpoeHus U (PU3UKO-XUMUUYECKHE CBOMCTBA YIJIEBOOB.
buonoruueckue QpyHKIIUN yIriieBOJIOB.

Jlunuaet. T'uapodunsro-THApOod0oOHBIE cBOMcTBa. Kiaccudukarus JTumuIoB.
Tpurmunepuapl, hochoMumuabl, BOCKH, CTEpOoupl. bruonornyeckue GyHKIIMNA
munuaoB. OOmue cBoWcTBa OHOJOTMYECKMX MeMOpaH — TEeKy4ecTb,
CIOCOOHOCTH K CaMO3aMbIKaHHIO, MOJIYIIPOHUIIAEMOCTb.

Hyxnennoseie xucimotsl. [JHK m PHK. CrpoenHue HyKIEHMHOBBIX KHCIIOT.
Hykneotuasl. I[lpuniun  komrementapHoctu. [IpaBunmo  Yapradda.
Crpykrypa IHK — nBoitHas cnimpanb. MecToHaXOXIeHHE U OMOJOTUYECKHE
¢byaxuun JIHK. Buger PHK. @yaknuun PHK B kitetke.

Crpoenune Monekynsl AT®. Makpospruueckue cBsizu B Mojekyine ATO.
buonornueckne ¢ynknuu AT®. BoccraHoBieHHBIE TIEPEHOCUUKH, UX
¢dbynakuuu B kietke. CekBennpoBanue [JHK.

CtpykTypHass OuOJIOTHS: OMOXMMHUYECKHE U OMO(DU3MYECKUE HCCIICTOBAHUS

COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpPhl OMOMOJIEKYJT

2.3

Tunel KJIETOK: JyKapuOTHYeCKas M Ipokapuorhyeckas. CTpyKTypHO-
(GyHKIMOHATIbHBIE 00pa30BaHUs KIETKH.

Crpoenue npokapuotTudeckoil kiuetku. Kiierounas crenka Oaktepuil u apxeil.
OCo0eHHOCTH CTPOEHHUS IeTepOTPOPHOI M aBTOTPO(PHOI MPOKAPUOTUUECKUX
KJIETOK. MecTo U poJib MPOKApUOT B OUOLIEHO3AaX.

Crpoenue U QyHKIIMOHUPOBAHHE 3YKAPHOTUUECKOH KieTkH. [Inmazmaruyeckas
MeMOpaHa (minazmanemma). CTpykTypa IUIa3MaTH4ecKod  MeMOpaHBbI.
Tpancmopt BemiecTB uepe3 IUIa3MAaTHUECKyl0 MeMOpaHy: MacCHUBHBIN
(muddy3us, obneruénnas nuddysus), akTUBHBIN (MEPBUYHBIA U BTOPUYHBIH
akTHBHBIA TpaHcropT). Ilomynponunaemocts MemOpanbl. PabGorta HaTpuii-
KaJMeBOr0 Hacoca. OHJOLMTO3: IHHOLUTO3, (arouuTo3. OK30LUTO3.

Knerounas crenka. Ctpykrypa ¥ (YHKUMH KJIETOYHOM CTEHKH DPACTEHMH,




rpuooB.

Huronna3zma. [urozons. Lutockener. [Buxenue mutoriazmbl. OpraHou bl
kiaetkn. OgHoMeMOpaHHBIE OPraHOWIBl KJIETKU: JHJIOIIa3MaTH4yecKas CeTh
(OI1IC), anmapat ['ob kK, TH30COMBI, UX CTpOeHHUE U (HYHKINHU. B3auMocBsI3b
OTHOMEMOpaHHBIX ~ OpraHoujoB  KieTku. CTpoeHWe  TrpaHyISIpHOTO
perukynyma. CHHTE3 pacTBOPUMBIX OenkoB. CHUHTE3 KJIETOYHBIX MEMOpaH.
I'magxuit (arpanymisipHbIN) SHAOIUIA3MATHUYECKUNM peTukyayMm. CekpeTopHas
¢byHkuus anmapata [onbmxu. TpaHcmopT BemiecTB B KieTke. Bakyomnu
pacTuTenbHbIX KieToK. Kirerounstii cok. Typrop.

[TonmyaBTOHOMHBIE OpraHOUbI KJIETKU: MUTOXOHPUHU, TTACTUIBL.

Crpoenue u GyHKIMM MUTOXOHJpUI U miactull. [lepBuuHble, BTOpUYHBIE U
CIIOXHBIE TIJIACTUIBl  (POTOCHHTE3UPYIOUIUX JYKapHOT. XJIOPOIIACTHI,
XPOMOILIACTBI, JIEMKOIUIACTHI BBICIINX PACTCHUM.

Hememb6pannbie opranouapl kiaetku CTpoeHune M (PyHKIMM HeMeMOpaHHBIX
OpraHouJioB Kjerku. Pubocombl. MukpoduiaamenTsl. MpliedHble KIETKH.
MuxkpotpyOouku. Knerounsiit nentp. CTpoeHne MU JABWKEHHE KTYTHKOB U
pecanuek. MuKpoTpy0ouKkH nuToIuiasmel. LlenTpuoss.

SAnpo. OGosnouka sAapa, XpOMAaTUH, KapuOIUla3Ma, SAPBIIIKH, UX CTPOECHUE U
dbyakuun. SAnepHbiii 6eMKOBBIM MaTpUKC. [IpocTpaHCTBEHHOE PaCHOIOKEHUE
XpOMOCOM B UHTep(]a3HOM sijpe. benku XxpomaTuHa — THCTOHBIL.

Knerounsie BxmtodeHus. CpaBHUTENBbHAsA XapaKTEPUCTHKA KJIETOK JYKapHOT

(pacTUTENbHOM, )KUBOTHOM, TPUOHOIN)

2.4

AccuMmIsIIMA M JUCCUMUIIALUS — IB€ CTOPOHBI MeTabonu3ma. Tunsl oOMeHa
BELIECTB: aBTOTPO(HBIN U reTepoTpodHbIA. YyacTue Kuciuopoaa B 0OMEHHbIX
nporeccax. DHEpPreTH4YecKkoe oOecreueHne KIeTKU: mpeBpameHne ATD B
oOMeHHbIX mponeccax. PepMEHTATUBHBIM XapakTep peakUuil KIETOYHOrO
MeTabonu3zma. PepMeHTbl, UX CTPOEHHUE, CBOWCTBA U MEXAaHMU3M JEHCTBUS.
Kodepmentsl. Ornuuust (epMEHTOB OT HEOPraHMYECKHX KaTajau3aTOpOB.
benku-aktuBatopel U OENKU-MHTMOMTOPHI.  3aBUCHUMOCTb  CKOPOCTH
(epMEHTATUBHBIX peaKkil OT pa3IUYHbIX (PaKTOPOB.

IlepBUuHBIN CHHTE3 OpraHMYecKUX BeulecTB B kieTrke. PorocunTe3. Poib
XJoporiacToB B mporecce ¢orocuHTe3a. CBeroBass M TeMHOBas (asbl.
[IpoaykTuBHOCTE poTOCHHTE3a. BinsHue pazauuHbIX (aKTOPOB HA CKOPOCTb
¢dorocuHTe3a. 3HaueHne (POTOCHHTE3A.

XeMOCHUHTE3. Pa3zHoobpa3zue OPraHU3MOB-XEMOCHHTETHUKOB:
HUTPUUIUPYIOLTHE Oakrepun, xKenezo0aKkTepu, cepoOakTepui,

BOJOPOAHBIC 6aKTCpI/II/I. 3HadeHrE XEMOCHUHTE3a.




AmnaspoOHble opranusMel. Bugsl Oposkenus. IIponykTel OpoXkeHHS M HX
WCIIOJIb30BAHME YEIOBEKOM. AHa’pOOHBIE MHUKPOOPTraHU3MBbI KaK OOBEKTHI

OMOTEXHOJIOTHH U BO30YaUTENN O0Ie3HE.

AnpoOHbIe OpraHU3MBlI. Oransl HHEPreTUYECKOTO oOMeHa.
[MoaroroBurenpHbiii 3Tan. [NHUKOIM3 — OECKHUCIOPOIHOE pacIIeIICHUE
TJIFOKO3BI.

Bbunomornueckoe OKHUCJICHHUC, NJIN KIICTOYHOC AbIXaHUEC. Pomne MI/ITOXOHIIpI/Iﬁ B
mpomeccax — Omojormyeckoro — okucieHuws.  lluximdeckme — peaknmu.
OxucnurensHoe QochopunupoBanue. IlpeumymiectBa a3’poOHOro myTu
oOMeHa BellecTB IMepel aHadpoOHBIM. ODPPEKTUBHOCTb SHEPreTUUYECKOTO

oOMmeHa

2.5

Peakuun marpuyHoro cuHtesa. [IpMHIMI KOMIJIEMEHTAPHOCTH B PEAKLMSIX
MaTpUYHOTO  CUHTe3a. Peanusamus  HacleACTBEHHOW  HMHQOpMAaLMH.
I'eneTnueckuit kox, ero cBovicrBa. Tpanckpunuus — MatpuuHslid cuHTe3 PHK.
[IpyHIMOBI  TPAHCKPUMIMK: KOMILJIEMEHTAPHOCTh, AHTUIAPAIIIEIBHOCTD,
ACUMMETPUYHOCTh. TpaHcasauus U e€ srtansl. Ydactue TpaHcnoptHeix PHK B
O6uocunTese Oenka. YcnoBus 6nocunTesa Oenka. KoaupoBaHue aMUHOKHCIIOT.
Ponb pubocom B GrocuHTe3e Oemka.

Opranuzanys reHoMa y MpOKapuoT M 3yKapuoT. Perynsauus akTHBHOCTH
reHoB y npokapuot. ['mmoreza onepona (. XKako6, XK. Mano). Perymsmus
0OMEHHBIX TIPOIIECCOB B KiIeTKe. KieTouHbIil romeocTas.

Bupychl — HeksieTounble (GOPMBI KU3HU U OoOnHUraTHbie napasutsl. CTpoeHue
MIPOCTHIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTeprodaros.

BupycHsie 3a0oseBanus yenoBeka, )KuBoTHbIX, pacteHuit. CITMJI, COVID-19,

COoMaJIbHbIC U MCAUIITMHCKUC HpO6J’ICMBI

2.6

Knerounslii nmxi, ero mnepuoisl u peryiasnus. Wurtepdaza u  MuTO3.
OcobenHoCTH MpOIIECcCOB, MpoTeKaoux B nHTepdase. [loaroroBka KieTku K
nenenuto. [IpecuHrernyeckuit (MOCTMUTOTUYECKHI), CHHTETHUYECKUNH U
MMOCTCUHTETUYECKHH (IPEMUTOTHYECKUIA) TEpHOIbI HHTEP(hA3HI.

Marpuunbiii cunte3 JIHK — permmmkanus. ITpunnuner perumukaruu JIHK:
KOMIUIEMEHTAPHOCTh, IOJYKOHCEPBATUBHBIM CHHTE3, aHTUIIAPAJLIEIbHOCTb.
Mexannsm pernukanuu JITHK. Xpomocomsl. Ctpoenue xpomocom. Tenomepsl
U TeroMepasa. XpOMOCOMHBIM HabOp KIETKH — KapuOTHM. JMTIOWIHBINA U
rariouAHbIN  HabOpbl XpoMocoM. ['omonoruyneie Xpomocowmbl. [lonoBbie
XPOMOCOMBI.

JHenenne knetku — MuTo3. CTaAM MUTO3a U MPOUCXOASIINE B HUX MPOLIECCHI.

Tumnel MUTO3A. KapI/IOKI/IHCS U IIUTOKHHE3. brojgoruueckoe 3Ha4Y€HUE MHUTO3A.




Perynsuus murornueckoro mukia kietkd. [Iporpammupyemas KieTo4yHas
rudeib — arnornTos.

OyHKIIMOHAJIbHAs TEHOMUKA

Oprannsm Kak OHOJIOTHYECKasi CUCTEMa

3.1

OOHOKIIETOUHBIE,  KOJIOHHMAJIbHbIE, = MHOTOKJIETOYHBIE  OPraHU3Mbl U
MHOTOTKaHEBbIE OPraHU3MBI.

@opMBl pa3MHOXKEHHSI OpraHM3MOB: Oecriosioe (BKJIOYash BEreTaTUBHOE) U
nosoBoe. Bunel 0Oecrnosoro pasMHOXKEHUS: IOYKOBAaHHUE, CHOPYJISLUS,
(parMeHTaIys, KIOHUPOBAHUE.

[TonoBoe paszmuoxenue. IlonoBbie kieTku, win rameTsl. Meio3. Craguu
Meno3a. IloBenenne xpomocoMm B Mmeno3se. Kpoccunrosep. buosornueckuii
CMBICIT M€W03a M TOJIOBOrO mporecca. Meno3 U ero Mecrto B KHU3HEHHOM
LUKJIE OPraHU3MOB.

[IpenzapoapieBoe pazButue. I'amerorenes y kuBOTHBIX. [losioBBIE Kene3bl.
OO6pa3zoBaHue M pa3BUTHE NOJOBBIX KIeToK. CrepMmaTroreHes M OOTreHe3.
CrpoeHue mosoBbIX KieToK. OIIOJOTBOpPEHHE M 3MOpHOHAIbHOE pa3BUTHE
KUBOTHBIX.  CrHOcoObl  OIJIONOTBOPEHMsS:  Hapy)KHOE,  BHYTpPEHHEE.
[Taptenorenes.

NumuBuayansHOE pa3BuTHE OpraHu3MoB (oHTOreHe3). Cramum 3MOpHOTreHe3a
KUBOTHBIX (Ha mpumepe Jarymku). JlpobGnerme. Tumbl  apoOimeHus.
OcoGeHHocTH  JIpOOJEHHUS ~ MJICKONUTAIOMIMX.  3apOJbIIEBble  JIUCTKU
(ractpynsuusi). 3akiiaJka OpPraHOB M TKaHEH W3 3apOJBIIIEBBIX JIUCTKOB.
B3anmHoe BiMsSiHME wYacTell pa3BHBAIOLIErOCs 3apojbllia (3MOpUOHANbHAS
UHIyKUUWs). 3akiajka I[JJaHa CTPOSHHMS JKMBOTHOTO Kak  pe3ysbTar
HMepapXU4yecKUX B3aUMOJEHCTBUN TeHOB. Bimsnue Ha >MOpHOHATBHOE
pa3BUTHE PA3INYHBIX (PAKTOPOB OKPYKAIOIIEH Cpebl.

Poct u pazButue xuBOTHBIX. IlocTamMOpuoHanbHBIM Tepuona. Ilpsmoe wu
HenpsiMmoe pa3Butue. PasButme ¢ meramopdo3oM y OECO3BOHOYHBIX U
[M0O3BOHOYHBIX KMBOTHBIX. bHOJOrnyeckoe 3HayeHue MpsIMOTro U HEMpPSIMOTrO
pa3BUTHUSA, HX pACHpPOCTPAHEHHWE B Mpupoje. THUIBI PoCTa >KUBOTHBIX.
@akTopel  peryisiquu  pocTa  JKUBOTHBIX U  yenoBeka. Craauu
MOCTAIMOPHOHANBHOTO Pa3BUTHUS Y JKUBOTHBIX U uenoBeka. [lepuossl
OHTOT'€HE3a YeJI0BEKa.

PasmHokenne u passutHe pacreHuil. ['ametodut u cnopodur. Meiio3 B
KHU3HEHHOM IMKJIe pacTteHuid. OOpa3oBaHue crnop B Ipoliecce Meilosa.
I'amerorenes y pacreHuidl. OIUIOJOTBOPEHME M Pa3BUTHE PACTHUTEIBHBIX

OpraHnu3MoOB. I[BOﬁHOC OIUIOJAOTBOPCHUC y IOBECTKOBBIX paCTeHHﬁ.




OOpa3oBaHue W pa3BUTHE CEeMEHU. MeEXaHHM3MBI PEryislud OHTOTEHe3a Y

pacTeHUM U KUBOTHBIX

3.2

Hcropust craHOBIEHHS W pa3BUTUs TEHETHKM Kak Hayku. OCHOBHBIE
FEHETHUYECKUE TOHATUSA U CUMBOJIBL. [ OMOJIOTHYHBIE XPOMOCOMBI, aJUIECJIbHbBIC
TEHbI, aJbTCPHATUBHBIC MPU3HAKHU, JTOMHUHAHTHBIA U PELIECCUBHBIA MPU3HAK,
TOMO3HMIOTa, TETEPO3WIOTa, YUCTAsl JIMHUS, THOPHIBI, T€HOTHUII, (HDEHOTHII.
OcCHOBHBIE METOJBI TEHETHKU: THOPUIOJIOTHUECKUM, ITUTOJIOTUYECKUM,

MOJIEKYJISPHO-T€HETUYECKUI

3.3

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menaens — 3aKoH
eanHOoOo0pa3us THOPHUIOB TEpPBOTO TMOKOJeHUsS. [IpaBuio JOMUHUpPOBAHMS.
Bropoii 3akoH MeHnienst — 3aK0OH pacilerieHus: mpu3HakoB. Lluromoruueckue
OCHOBBI MOHOTHOPHUIHOTO CKpEIIMBaHus. [ UmoTe3a 4ucToThl raMer.
AHanuzupyromee ckpemuBaHue. [IpoMexXyTOUHBIN XapakTep HaclleIOBAHMS.
Pacmiennenne mpu3HaKkoB MpH HETIOJTHOM IOMUHUPOBAHHH.

JurubpunHoe ckpemuBanue. Tpetuii 3akoH MeHzienss — 3aKOH He3aBUCHUMOTO
HacjeloBaHUsl Mpu3HAKoB. LluTonormdyeckne OCHOBBI — TUTHOPHUIHOTO
CKpELIUBAHMS.

CuemieHHoe HacnenoBanue mpusHakoB. Pa6otel T. Moprana. CrenseHHoe
Hacje0BaHUE I'€HOB, HAPYIICHHUE CLEIUICHHUS MEXIy reHaMu. XpOMOCOMHas
TEOPHS HACJIEICTBEHHOCTH.

I'enernka mosia. XpoMOCOMHBIM MEXaHHM3M OMNPEAEIICHHS MoJjia. AyTOCOMbBI U
II0JIOBBIE XpPOMOCOMBI. ['OMOraMeTHBIN U reTeporaMeTHbIi noJi. ['eneTnueckas
CTPYKTypa IOJOBBIX XpoMocoM. HacnenoBaHue Npu3HAKOB, CLEIUIEHHBIX C
MIOJIOM.

I'enotun kak menoctHas cucrteMa. [lnedoTponuss — MHOKECTBEHHOE JCHCTBHE
reHa. MHOXXECTBEHHBIM ajuienu3M. B3anmopaeicTBUe HeayuiebHBIX TI'€HOB.

KommnemenrapHocts. Onuctas. [lonmumepus

3.4

BzaumopeiictBue reHotuna u - cpeapl npu  GopMupoBaHMH  (heHOTHHA.
N3menunBoCTh Npu3HAKOB. KaueCcTBEHHBIE M KOJIMYECTBEHHBIE NIPU3HAKKU. Buib
M3MEHYMBOCTH: HEHACIICICTBEHHAsI U HACJIEICTBEHHASL.

MoaudukanonHas ~ M3MeHYMBOCTb. Poib  cpemsl B (OpMHpPOBAHUU
Mo M(uKaMoHHON n3MeHunBocTH. HopMma peakuuu npusHaka. BapuaroHHsIi
psn u BapuanmoHHas kpusas (B. HMoranncen). CpoiicTBa MOAM(HKAIMOHHON
U3MEHYHUBOCTH.

I'eHoTunmueckas nW3MeHUMBOCTb. (CBOMCTBA TI'€HOTUIMYECKOM W3MEHYHMBOCTH.
Buipl reHOTHITUECKON M3MEHUMBOCTH: KOMOMHATUBHAS, MYTAI[IOHHASL.

KomOuHatuBHass W3MEHYMBOCTh. Meii03 M TIONIOBOM TMpOIleCC — OCHOBA




KOMOUHATUBHON H3MEHUMBOCTH. PoJIb KOMOMHATHBHOM HW3MEHYMBOCTH B
CO3JTAHWUU TEHETHUYECKOTO Pa3HOOOpa3usl B IpeJiesiaX OTHOTO BHIA.

MyTauMoHHass M3MEHYMBOCTh. BuIbl MyTauuid: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIHOHTaHHbIE W UWHAYLMPOBAHHBIE MyTalMHu. SaepHble U
nuToriazmMarndeckue myraru. CoMaTuyeckue U MoJIoBbie MyTaluu. [IpudarHb
BO3HUKHOBEHMS] MyTauuid. MyTareHbl M WX BIUSHUE Ha OPraHU3MBbL
3aKOHOMEPHOCTH MYTALIMOHHOTO Tpoliecca. 3aKOH TOMOJIOTMYECKHX PSIOB B
HacnencTBeHHoM naMenunBoctu (H.W. BaBunos). BHesaepHas u3sMeHUMBOCTh

1 HaCJICACTBECHHOCTD

3.5

Kapuotun wenoBeka. MexayHapoaHas MporpaMMa HCCIIEIOBAaHUS Te€HOMA
yenoBeka. MeToabpl M3y4YeHHs] TEHETHKH YeJOBEKa: TEeHEAIOTHYeCKHH,
OJIM3HEILIOBEIH, IIUTOrCHETUYCCKHI, MOMYJISIIUOHHO -CTaTUCTUYECKU M,
MOJIEKYJIApHO-TeHeTHYeCKui.  COBpEMEHHOE  ONpeNeJeHUWE  TI'EeHOTHIA:
MMOJJHOTEHOMHOE CEKBEHUPOBAHHWE, TEHOTUIIMPOBAHWE, B TOM YHCIE C
nomompio I111P-anann3a. HacnencTBennbie 3a00a¢BaHms YeloBeKa. | eHHbIC U
XpOMOCOMHBIE ~ 0Oo0Jie3HM  4ejoBeka. bonesHu ¢ HacleICTBEHHOM
MPEAPACTIONIOAKEHHOCTBIO. 3HauyeHne MEIUIIUHCKOMN TEHETUKHU B
MpEeNOTBpAIllEHU W JICYCHHHM TEeHETHYeCKuX 3a0o0JieBaHMHl  4YeloBeKa.

CTBOIOBEIE KJIIETKU

3.6

JlomecTukanusi U CeNeKiys. 3apoKICHUE CENEKIIMU U JOMECTUKAIMHU. Y YCHHE
H.W. BaBwimoBa 0 IieHTpax MNPOUCXOXKICHUS W MHOTO00pa3usi KYJbTYpPHBIX
pactenuii. Ponb cenmekiiuu B CO34aHUM COPTOB PACTEHUH M TOPOJ KUBOTHBIX.
Copt, mopona, ImTaMM. 3aKOH TOMOJIOTUYECKHUX PSIOB B HACJICICTBEHHOM
m3menyrBocty H.M. BaBuioBa, ero 3HaueHue Jyisl CEISKIIMOHHON paOOTHI.
Meroapl CceneKIMOHHONW padoThl. VICKYCCTBEHHBIH OTOOp: MAacCOBBIM U
WHIUBUAYyIbHBIA. JTanmbl KOMOWHAIMOHHOW  cenekuuu. VMcmeiranue
MPOU3BOIUTENEH MO MOTOMCTBY. OTOOp MO IE€HOTUIY C TMOMOIIBIO OICHKU
(deHoTHIIa MOTOMCTBA M OTOOP 1O TeHOTHITY ¢ oMoIkio aHanu3a JHK.
HckyccTBeHHBIE ~ MyTareHe3  Kak  METOJ]  CEJeKIMOHHOW  paboThI.
PaguanyioHHbIi ¥ XUMHYECKMH MyTareHe3 Kak MCTOYHMK MYyTalui y
KYJIbTYpHBIX OpM opranu3moB. M crosib30BaHre TEeHOMHOTO pPeAaKTHPOBAHUS
u MeTtonoB pekoMOuHaHTHBIX JIHK [1si mosydyeHus MCXOAHOTO MarepHualia
JIUIS CEICKITUU.

[Tonmyuenue monwruionnoB. BHyTpuBHaoBas rubpuan3anys. biuzkopoacTBeHHOE
CKpelluBaHue, win nHOpuamHr. HepoacTBeHHOE CKpeliBaHue, WM ayTOPHIIHT.
I'ereposuc u ero npuunHbl. Vcnons3oBanue rereposuca B cenekiuu. OTnanéHnas

rubpumzanyst. [Ipeononenue Gecrioms MEXBHIOBBIX TMOpUIOB. JlocTKeHHs




CEJICKLIMY PACTEHUN U dKUBOTHBIX

3.7

OOBeKThl, HCHOJb3yeMble B OHOTEXHOJOTMM, — KJIETOYHbIE M TKAaHEBBIC
KYJIbTYPbl, = MHMKPOOPraHM3Mbl, = HMX  XapakTEpUCTUKA.  TpagunHroHHas
OMOTEXHOJIOTHS: XJICOOTeUeHHEe, MOIyUYeHHE KHCIOMOJIOUHBIX MPOIYKTOB,
BUHOJeNHE. Mukpoouonormdeckuid cuHTe3. OOBEKTHI MHKPOOHOIOTHIECKUX
texHosmorui.  IlpowsBojacTBOo  Oenka, AaMHUHOKHCIOT ©  BUTAMUHOB.
HckyccTBeHHOE  OIUIONOTBOpPEHHME.  PEKOHCTpyKuus — AWLIEKIETOK U
KJIOHUPOBAHUE )KUBOTHBIX. METO/1 TPAHCILJIAHTALMH SIJIEP KIIETOK.

XpOMOCOMHAsi M Te€HHas WHXeHepus. VICKyCCTBEHHBI CHHTE3 TI€Ha U
KoHCTpyupoBanue pekoMOuHaHTHBIX JIHK. JlocTuxkeHus M TMepCreKTHBBI
XpOMOCOMHOM UM TeHHOW WH)XEeHepuu. MenuuuHckue OHOTEXHOJIOTHH.

HMcnonb3oBaHue CTBOJIOBBIX KIETOK

CucreMa 1 MHOTOOOpa3ue OpraHm4eckoro Mupa

4.1

buonoruueckoe  pasHooOpaszue opranusmoB. CoBpeMeHHass cHucTeMa
opranuueckoro mupa. IlpuHnunel knaccuukauu opraHusMoB. OCHOBHBIE
CUCTEMaTUYECKHUE TPYIIIbI OPraHu3MOB.

Oco0eHHOCTH CTPOCHHUS U KUZHEACSITEIbHOCTH OJHOKJIETOUHBIX OPraHU3MOB.
bakTtepun, apxeu, OJHOKIETOYHBIE TI'PUOBL, OJHOKJIETOUYHBIE BOJOPOCIIH,
npyrue npotuctel. KojmoHuanbHble opraHu3Mbl. [[BUKeHHE OTHOKIETOUHBIX
OpraHu3MoB:  aME€OOHMAHOE,  KI'YTHMKOBO€, PpPECHHYHOe. 3ammra y
OJIHOKJIETOYHBIX ~ OpraHu3MoB.  Pa3mpakuMoctb y  OJHOKIETOYHBIX

OPraHnu3MoB. Taxcucer

4.2

MHorokiaeToynble  pacTeHus. B3auMocBs3p 4YacTeli  MHOTOKJIETOYHOTO
opranu3ma. TkaHu, oOpraHbl M CHCTEMbl OpPraHOB MHOTOKJIETOYHOTO
oprauuzma. Opraousm Kak eauHoe uenoe. TkaHu pacTeHuid. Tumsl
pacTHTENbHBIX  TKaHEW: oOpa3oBaTenpHasi, MOKPOBHAs, MPOBOJSAIIAS,
OCHOBHas, MexaHuueckas. OcoOeHHOCTH  CcTpoeHus, GYHKIUH U

PAaCIIOJIOKCHHA TKaHEH B opraHax paCTeHI/Iﬁ

4.3

BereratuBHple M reHepaTHBHbIE OpraHbl pacTeHuil. DyHKUMH OpraHoB H
cuctem opraHoB. Kapkac pacreHuil. /[BmkeHHE MHOTOKJIETOYHBIX PACTCHUM:
TPOIM3MBbI U HacTUU. [lornomenue Boapl, YIIIEKUCIOrO ra3a 1 MUHEPAIbHBIX
BelecTB pacTeHusMmu. [lpixanue pacrenuit. Juddysus ra3oB uepes
IIOBEPXHOCTh KIJIETKU. TpPaHCHOPTHBIE CHUCTEMBI pacTeHUil. Beiaenenue y
pacTeHuid. 3amuTa y MHOTOKIETOYHbIX pacteHuil. Kyrukyna. Cpencrsa
MAaCCUBHOM U XMMUUYECKOM 3aIuThl. OUTOHIIUIBI.

Pa3znpa)xuMocTh U perynsuus y OpraHu3moB. PazapaxuMocCTh U peryisanus y




MHOTOKJICTOYHBIX paCTeHHﬁ. PoctoBhIe BCIICCTBA U UX 3HAYCHUC

4.5

MHOrOKJIETOYHbIE KUBOTHBIC. B3aMMOCBSA3b YacTeili MHOTOKIETOYHOI'O
opranu3ma. TkaHHM, OpraHbl M CHCTEMbBl OPraHOB MHOTOKJIETOYHOTO
opranu3ma. Opranus3m Kak eauHoe 1enoe. ['omeocras. TkaHU KUBOTHBIX U
YelloBeKa. THIBI JKMBOTHBIX TKaHEW: OJIHMTENIHAIbHAS, COCOUHUTCILHAS,
MbIlIeyHas, HepBHass. OCOOCHHOCTH CTpOCHHsS, (DYHKIIMH M PACIOJIOKCHUS

TKaHEH B opraHax >JXMBOTHBIX U YCJIOBCKa

4.6

Opranbl U CHCTEMBI OpPraHOB JHUBOTHbIX. (DYHKIUHM OpPraHoB M CHUCTEM
opraHoB. Omnopa Tena opraHu3moB. CkeneTbl OJHOKJIETOYHBIX U
MHOTOKJIETOUYHBIX KUBOTHbIX. HapyxHbIll 1 BHyTpeHHUI ckeneT. CTpoeHue u
THUIIBI COEIMHEHUSI KOCTEM.

JIBI>KEHUE MHOTOKJIETOYHBIX KMBOTHBIX. [luTanme >xuBOTHBIX. [luTanue
MO3BOHOYHBIX JKMBOTHBIX. JlpIXaHWe JKMBOTHHIX. KOXXHOE JbIXaHHeE.
’KabepHoe u nérouHoe aApIXaHUE.

JIpIxaHue MO3BOHOYHBIX >KMBOTHBIX. DBOJIOLMOHHOE YCIOXHEHHE CTPOEHUs
NErKUX TO3BOHOYHBIX JKMBOTHBIX. JlpIXaTelnbHas cucTeMa 4YelloBeKa.
MexaHu3M BEHTWISALMM JETKUX y NTUL M MIeKonuTaroumux. TpaHcnopT
BELIECTB y OPraHu3MoB. TpaHCHOPT BellecTB y JKUBOTHBIX. KpoBeHOCHas
cucremMa M €€ opraHbl. KpoBeHOCHas cuCTeMa IO3BOHOYHBIX >KUBOTHBIX.
Kpyru  kpoBooOpaiieHusi.  OBOJIIOLMOHHBIE  YCIOKHEHHS  CTPOEHUS
KPOBEHOCHOM CHCTEMBI II03BOHOYHBIX )KUBOTHBIX. BbIieneHne y opraHu3Mos.
Beinenenue y xuBoTHbIX. CokpaTuTenbHble BakyoJu. OpraHbl BbIIEJIEHUS.
CBs3b IOJIOCTM Te€lNa C KPOBEHOCHOM M BBIACIMTEIBHONM CHCTEMaMHU.
Bbienenne y MO3BOHOYHBIX JKMBOTHBIX. 3alllUTa Yy MHOTOKJIETOUYHBIX
AKHUBOTHBIX. [IOKpOBBI M HX ITPOU3BOIHBIE.

Pazgpaxumocts W peryasuus y  OpraHusmoB. Pasgpaxumocts y
OJTHOKJIETOYHBIX OpraHu3MoB. Takcuchbl. Pa3gpaxumocTs W perymsiuus y
MHOTOKJIETOYHBIX pacTeHHi. PocToBbIE BellecTBa U UX 3HAYCHHUE.

HepBHas cuctema u pedieKkTopHas peryasiiuuss y MHOTOKJIETOUHBIX
XKUBOTHBIX. HepBHas cucrema u e€ oTAenbl. DBOJIOIMOHHOE YCIIOKHEHUE
CTPOEHHUSI HEPBHOW CUCTEMBI Y KUBOTHBIX.

PazpabGoTka anroputMoB U mporpamm Uit 3pQeKkTuBHON (YHKIIMOHATBEHON
aHHOTAllUM  TE€HOMOB, TPAHCKPUITOMOB, MPOTEOMOB,  METa0OJOMOB

MHUKPOOPIraHnu3MOB, paCTCHHﬁ, JKHBOTHBIX U YCJIOBCKaA

OpraHI/ISM YCJIOBCKA U €ro 31I0pOBLC

5.1

OpTaHLI U CHCTCMbI OpraHoB 4YCJIOBCKaA. OT)IC.IIBI TOJIOBHOTO MO3ra




MMO3BOHOYHBIX KUBOTHBIX. Peduekc u pedrexkropnas myra. besycinoBHble u
ycnoBHBIE pedrexcel. ['yMopanmpHash perynsiius W SHIOKPHHHAS CHCTEMa
KUBOTHBIX W uejoBeka. JKele3bl 3HJIOKPUHHOW CHCTEMbl M HUX TOPMOHBI.
[elictBue TOpPMOHOB. B3amMOCBSI3b HEPBHOM M 3HJAOKPUHHOM CHCTEM.
l'umortanamo-runodusapHas cucrema. Pednekc wu  peduiekropHas myra.

be3ycnoBHBIE U yCIIOBHBIE PedIEKCh

5.2

3ammTa opranu3zMa oT Oosie3ned. IMMyHHas cuctema venoBeka. KieTouHsrit
U TYMOpaJibHbIA HMMYHUTET. BpokaEHHBIN, TPHOOPETEHHBIN crienndruyecKuit
UMMyHHUTET. Teopus KJIOHaJIbHO-CeNeKTUBHOrO wuMMyHuTeTa (I1.Dpnux,
®.M.bepuer, C.Tonerasa). BocnanutenbHble OTBETHI OpraHu3MoB. Pouib

BPOKJIEHHOTO IMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUIN

5.3

Kposenocnas cucrema u e€ opransl. Cep/le, KpOBEHOCHBIE COCY/bl U KPOBb.

Kpyru xpoBoobparmienus. Pabora cepana u e€ perymisus

5.4

Heixanue yenoBeka. [uddysmss ra3oB depe3 TMOBEPXHOCTh  KIIETKH.
JpixarenbHasg cucTeMa 4esioBeka. JlpixatenbHas MNOBEPXHOCTh. Peryisius

IeIXaHus. [[prxaTenpbHbie 00BEMBI

5.5

[MumeBapurenbHas cucrema venoBeka. OTaenbl MUIIEBAPUTENHHOTO TPaKTa.
[MumeBaputenbHble  JKene3bl. BHYTPUIONIOCTHOE U BHYTPHUKJIETOYHOE

MUIIeBapeHne

5.6

[ToxpoBbl u ux mnpousBoaHble. Opransl BbiAeneHHs. [louku. CrpoeHue u
¢dbyakuuoHupoBanue HedppoHa. DunpTparnms, cekpenus W oOpaTHoOe
BCAaChIBAaHUE KaK MEXaHM3Mbl pabOThl OpraHoB BblaeseHUs. OOpazoBaHue

MOYH Yy 4YCJIOBCKaA

5.7

Z[BI/I}KGHI/IC YyeJIoBeKa: MblmeyHas cucreMa. CKeJleTHBIE MBIIINBI 1 UX pa60Ta.

CTpoeHue U TUIIbI COCAMHEHUS KOCTE!

TeOpI/ISI 9BOJIIOIMH. Pa3BuTre )KM3HHU HA 3emie

6.1

OpomoronHass Teopusa Y. [lapBuna. Ilpeanocbulkd  BO3HUKHOBEHHS
napBuHu3Ma. JKu3Hp 1 HaydHas JestenbHocTh Y. JlapBuHa.

JIBuKkymiue cuiibl 3BoJItoMK BUAOB 10 Y. JlapBuHY (BbICOKasi HHTEHCUBHOCTh
pPa3MHOXEHHsI OpPraHM3MOB, HACIEACTBEHHas HM3MEHYHBOCTh, OoOpnba 3a
CyIIIECTBOBaHHE, €CTECTBEHHBIN M HCKYCCTBEHHBIN 0TOOD).

Odopmnenue cuntetndeckoir Tteopun HBomtounu (CTD). HeltpansHas
Teopus dBomtoruu. CoBpeMEeHHasl HBOJIIOIMOHHAS OHoONOTHs. 3HAYeHHe
ABOJIIOIIMOHHOW TEOpUH B (OPMUPOBAHUU €CTECTBEHHO-HAYUYHON KapTUHBI

MHUpa

6.2

HOHyJBIL[I/IH KaK JJICMCHTAapHad CAWHHULA 3BOJIIOLNU. COBpeMeHHLIC MCTO/bI




OLICHKM T'€HETUYECKOI0 pa3HOOOpa3us U CTPYKTYphl nomyisiuuil. Mzmenenue
reHo(oHa TOMYJIALUU KaK 3JEMEHTapHOE 3BOJIOLMOHHOE SIBJICHHE. 3aKOH
reHeruyeckoro paBaoBecus Jlx. Xapau, B. BaiinOepra.

OneMeHTapHble (PAKTOPHI (IBMXKYIIME CHIIBI) SBOJIIOUMU. MyTallMOHHBIHI
nporecc. KomOuHatuBHash u3MeHUMBOCTH. [Ipeiidp reHOB — ciyvaifHble
HEHAIPaBJICHHbIE M3MEHEHMs] YacToT ajieled B mnonmymsiusax. OQQekT
ocHoBarens.  Murpammu.  M3omsamust  momynsmuii:  reorpaduueckas
(pocTpaHcTBEHHAs), OHoJiornueckas (pernpoyKTUBHAs).

EctectBennslii 0TOOp — HampaBistouuii  ¢aktop 3Bomonuu. Dopmbl
€CTECTBEHHOI0 O0TOOpa: JBMXKYIIMHM, CTaOWIM3UPYIOIIMM, pa3pbIBAIOMINN
(mm3pyntusHbIi). [TonoBoit 0T6OD.

[IpucnocobaeHHOCT,  OpPraHU3MOB  KaK  pe3yJbTaT  MHMKPOABOJIOLHUU.
Bo3HukHOBeHHe mpucniocoOiaeHuid y  opraHu3MoB. Apomopdo3bl U
HIA0AJAITAlUH. [Tpumepst MPUCTIOCOOIEHUIM y OPraHU3MOB.
OTHOCHUTENBHOCTH MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kputepum u CcTpykTypa. BumooOpazoBaHume Kak pe3ynbTar
MUKpO3BOJIfOLMHU. M3omsanus — kioueBoit gaktop BuaoobpazoBanus. [lytu u
CrIoCcoOBI BH1000pa30BaHMS: aJUTOTIaTPUIECKOE (reorpaduueckoe),
CUMITAaTPUYECKOE  (PKOJIOTHYECKOE), «MTHOBEHHOE»  (ITOJIMIUIOUAN3AIINS,
ruOpuau3anys). JaurenbHOCTb ABOIIOLMOHHBIX IPOIECCOB.

Mexanusmbl popMUpOBaHUS OMOJIOTHYECKOTO pa3HOOOpa3usl.

Poub 3BOIIIOLIMOHHON OMOJI0rUK B pa3paboTKe HAYUHBIX METOJO0B COXPAaHEHUS
O6nopazHooOpazus. MUKpPOIBOIIOLUSA U KOIBOJIOLMS MMapa3sUTOB U UX XO35EB.
Mexanusmbl (GOpMUPOBaHMS YCTOMYMBOCTH K AHTHMOMOTHUKAM M CIIOCOObI

OOpBbOBI C HE

6.3

Metonsl  u3ydeHUs  MakposBoitonuu. IlaneoHTonmormyeckue  MeETOJbI
u3ydeHus osBorouuu. [lepexoanbie ¢GopMbl U (uUIOTeHETHUECKUE PSIbI
OpraHu3MOB.

buoreorpaduueckue metonasl uzydeHus sBomronuu. CpaBHeHue (iIopsl U
(dayHbl MaTepuKOB U ocTpoBOB. buoreorpaduueckue obnactu 3emiu. Bupi-
SH/IEMUKH U PEJIUKTBHI.

DOMOpPHOJIOTUYECKHE U CPABHUTEIHbHO-MOP(OIOTHUECKUE METOAbl H3yUYeHHS
3BOIOLMU. ['eHeTMYecKne MEeXaHU3Mbl 3BOJIOLMN OHTOTE€HE3a W MOSIBICHUS
SBOJIIOLIMOHHBIX HOBIIECTB. ['OMOJIOTMYHBIE M AHAJOTUYHBIE OPraHbI.
PyaumenTtapHsie opransl W aTaBU3Mbl. MOJEKYISIPHO-T€HETUYECKUE,
OMOXMMHYECKHEe ¢ MaTeMaTHYeCKhe METOAbl HW3YYEHHUS DBOJIOLHUU.

I'omonoruunsie I'CHBI. COBpCMCHHHC MCETOJBI NOCTPOCHUA




(UIOTEHETHUYECKHX IEPEBHEB.
XpOMOCOMHBIe MyTallliu 1 3BOJIFOIIUA T'CHOMOB.
OO6mue 3akoHOMepHOCTH (TMpaBuiia) dBoJtonuu. HeoOpaTuMOCTh IBOJIIOIHH.

AnantuBHas paauauus. HepaBHOMEPHOCTh TEMIIOB 3BOJIIOLIUU

6.4

Hayunple rumoressl MNPOUCXOXKIEHMSI JKU3HM Ha 3emse. AOHOreHe3 u
naHcnepmusi.  JloHayuyHble — TNpEACTaBIEHUS O  3apOXKJICHUU  KU3HU
(kpeaunoHu3M). l'munoresa MOCTOSHHOTO CaMO3apOKJICHUS JKU3HUM U €€
onposepkeHue omnbitamu  @®. Pemu, JI. Cnamnanuanu, JI.  Ilactepa.
[IpoucxoxaeHue KU3HU U aCTPOOUOJIOTHUS.

OCHOBHEBIE STanbl HEOPraHUYECKOM SBOJIIOIUH. [lnanerapnas
(reonoruueckas) dBOIONUS. XUMHYECKass SBOIONUSA. AOHOTEHHBINH CHUHTE3
OpraHvuyeckux BeuiecTB U3 Heopranuyeckux. OmnsiT C. Mummnepa u I'. Opu.
OO6pazoBanue moiuMepoB U3 MoHOMepoB. KoarepBatHas rumorte3a A.U.
Omnapuna, rumoTe3a mepBuUYHOTO OynboHa JIk. XonneiHa, TeHETHYECKas
runore3a I. Mémnepa. Pubosumsr (T. Yek) u runoreza «mupa PHK» V.
I'unbepra. ®opmupoBanue MeMOpaH U BOSHUKHOBEHUE MPOTOKJIETKH.
Hcropusa 3emimm u MeTobl €€ n3ydeHus. Vckomaemble OpraHnyecKrue OCTaTKH.
I'eoxponosnorust u e€ metoabl. OTHOCUTENTBHAS U a0COTIOTHAS T€OXPOHOJIOTHSL.
['eoxpoHoOrnyecKas mKaia: S0Hbl, 3pbl, IEPUOJIbI, STOXH.

HavanbHele 5Tanbl opraHudyeckod »sBosronuu. llosiBiaeHue u  3BoJFOLMSA
MEpBBIX KIETOK. OBOMIONUS MeTaboiu3Ma. BO3HHMKHOBEHHE TEpBBIX
skocucteM. CoBpeMeHHble MUKpPOOHBIE OMOIUIEHKM KaK aHajor MEepBBIX Ha
3emiie coobmiectB. CtpomMaToauThl. [IpoKapuoOThI U 3yKapUOTHI.
[IpoucxoxaeHue 3ykapuoT (cUMOUOTeHe3). DBOJIOUOHHOE MTPOUCXOXKICHUE
BUpYycOB. [IponcxoxaeHne MHOTOKJIETOYHBIX OpPraHU3MOB. Bo3HUMKHOBEHHE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPIaHU3MOB.

OcHOBHBIE STanbl 3BOJIONUHM BbICHIUX pacTeHuil. OCHOBHbIE apoMOp(}o3bI
pacrenuii. Beixon pacrenuii Ha cymy. [losiBneHue CHOpoBBIX PacTEHUU U
3aBoeBaHue UMHU cyld. CemeHHble pacTeHus. lIpomcxoxaeHue LBETKOBBIX
pacTeHu.

OcHOBHBIE STambl 3BOJIONUH KUBOTHOTO Mupa. OCHOBHBIE apoMop]o3bl
KUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — TMOSBICHHE
COBPEMEHHBIX THUIOB. IlepBble XopaoBble KUBOTHbIE. JKU3HB B BOJE.
DOBomoluss  TMO3BOHOYHBIX. [IpoucxoxknaeHue ampuOuUil ©  penTHIUi.
[IpoucxoxkaeHne  MIEKONMUTAOIIMX W nOtul.  [lpuHmmn — kirodeBoro

ap0M0p¢)o3a. OcBoeHHe OECITIO3BOHOYHBIMH U IMO3BOHOYHBIMH YKHBOTHBIMH

CYILIH.




Pa3Butne xu3HM Ha 3emiie MO 3paM M IEpUOJaM: apXxeW, MpOTEepO30H,
nayeo30i, Me3030M, KaiHO30M. OOmas xapakTepuCTHKa KiIUMaTa W
reoJIoTH4YecKuX rnpoueccoB. IlosiBieHne n pacuBeT XapakTEpHbIX OPraHU3MOB.
VYrieoOpazoBaHue: €ro yCIOBHS U BIMSHUE Ha Fa30BbIi COCTAB aTMOC(EPHI.

MaccoBble BBIMUPAHUS — 3KOJIOTMYECKHE KpU3HChI Iporuioro. Ilpuunnsl u
CIIECTBUS MacCOBBIX BbIMUpaHUN. COBPEMEHHBIN HKOJIOTHYECKUN KpHU3UC,

€ro 0CoOOEHHOCTH

6.5

Paznenst u 3amaum antpomnosiornd. Metonapl anTponojioruu. CTaHOBIIEHHE
MPEJCTaBICHU O MpOUCXOoXkAeHUU denoBeka. CoBpeMEHHbIE HaydHbIE
TEOpUHU.

CX0JCTBO uenoBeKa ¢ )KUBOTHBIMU. CHCTEMATHUECKOE TOJIOKEHUE YEJIOBEKA.
CBuzerenbcTBa CXOJACTBA  4eJIOBEKa C  JKMBOTHBIMH: CPaBHHUTEIBHO-
MOpP(hOIOTHIECKHE, AMOPHUOJIOTUYECKHE, (bU3M0JIOT0-0NOXUMHYECKHE,
noBeAeHueckue. OTnuuus YejaoBeka OT KHUBOTHBIX. [IpsmMoxoxneHue u
KOMILJIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE rOJOBHOIO MO3ra U BTOPOM
CUTHAJIbHOW CUCTEMBI.

JBuxymue cuibl (akTopbl) aHTpOINOreHe3a: OMOJIOrMYecKHue, COlMaIbHbIE.
CooTHolieHre OMOJOTMYECKUX U COIUAIBHBIX ()AKTOPOB B aHTPOIIOTEHE3E.
OCHOBHBIE CTaIUU AHTPOIOTEeHE3a. ABCTPAJONMUTEKH — JABYHOTHE NPEIKU
moaei. YemoBek ymenblil, EpBbIe HU3TOTOBJICHUS Opyaud Tpyaa. UemoBek
MPSMOXOJIAIIANA U TIEPBBIM BBIXOJ JroAeH 3a mpeaensl Adpuxu. YemoBek
reinensoeprekuii — o0l MpeoK HeaHJepTaIbCKOTO YEJIOBEKa U YelloBeKa
pazymHoro. YenoBek HeaHIEPTaIbCKUI KaK BUJ JIIOJEH XOJIOAHOTO KIUMarTa.
UYenoBek pa3yMHBIH COBPEMEHHOTO THIIA, JIEHUCOBCKUN YEIOBEK, OCBOCHHE
KOHTHMHEHTOB 3a MnpenenamMu AQpuku.

DBOJIIOLUS COBPEMEHHOT0 4ejoBeka. EcTecTBeHHBI OTOOP B MHOMYISALHUAX
yenoBeka. MyTallMOHHBIH mponiecc W noiauMmopdusM. llomynsiuoHHbIE
BOJIHBI, Apei¢ reHoB, murpamus u <«3hdeKT ocHoBaTeNs» B MOMYISIHUIX
COBPEMEHHOTO UYeJIOBEeKa.

UYenoseueckue packl. llonsarue o pace. bonbiime pacel: eBporeouHas
(eBpasmiickasi), aBCTpajo-HerpoujHas (PKBaTOpPHAJIbHASA), MOHIOJIOWIHAS
(a3marcko-amepuKaHcKas). Bpems u myTH pacceneHMs 4elloBeKa I0 IIaHEeTe.
EmunctBo 4yemoBedeckux pac. HaydHas HecoCTOATENBHOCTh pacH3Ma.
[Ipucnoco6aeHHOCTh YeOBEKa K PAa3HbIM YCIOBHUSM OKpYXArolled Cpesbl.
Bnusiaue reorpaduueckoit cpeapl M japeiida reHoB Ha Mopdosoruio u

(1)143I/IOJIOFI/IIO YCJIOBCKa

OKOCUCTEMBI U MNpUuCymue MM 3aKOHOMEPHOCTHU




7.1

Pa3nensl u 3agaun sxosiorun. CBsi3b IKOJIOTUH C IPYTUMH HAYKaMHU.
Metonpl 3konoruu. lloneBele HaOmoneHUs. ODKCIEPUMEHTHl B 3KOJOTHU:
MPUPOIHBIE U J1abopaTopHbie. MoJETMpOBaHUE B JKOJIOTHH. MOHHTOPHHT

OKPYKAOIIEH CPe/Ibl: TOKATBHBIN, pETHOHATBHBIN U TJI00ATbHBIH

7.2

Okonorndyeckne (HakTopel M 3aKOHOMEPHOCTH MX AercTBus. Kiaccubukanms
HKOJIOTUYECKUX (PAKTOPOB: aOMOTHYECKHE, OMOTHYECKHE, AHTPOIIOTCHHBIC.
OOme 3aKOHOMEPHOCTH JACHCTBHS JKoJorndyeckux ¢axtopos. IIpasuio
munuMyma (K. npenrens, 0. JIn6ux). TonepanTHOCTh. DBpUOMOHTHBIE U
CT€HOOMOHTHBIE OPraHU3MBI.

Abuotnueckue Qaxtopel. CBer kak »3kojoruueckuil akrop. JleiictBue
pa3HbIX Y4YacTKOB COJIHEYHOIO CIIEKTpa Ha OpPraHu3Mbl. OKOJIOTMYECKHE
IPYNIbl PacCTEHU U KMBOTHBIX IO OTHOILIEHUIO K cBeTy. CUTHajbHas poJib
ceera. POTONEPHOAN3M.

Temneparypa kak »skojorudeckuii @axrtop. JlelictBue TemmepaTypbl Ha
opranu3msl. [IoMKWIOTEPMHBIE 1 TOMOWOTEPMHBIE OPTraHU3MbI. DBPUTEPMHBIE
U CTEHOTEPMHbIE OPraHU3MBbl.

Bnaxnocts kak skojoruueckuil ¢akrtop. IlpucnocoGienuss pacTeHui K
HoJyAepKaHuto BoaHoro Oananca. Knaccudukanys pacreHuil 0 OTHOILEHHIO K
BoJie. [Ipucnoco6neHns )KUBOTHBIX K M3MEHEHHIO BOJTHOTO PEKHMA.

Cpensl oOuTaHMsI OpPraHM3MOB: BOJHAs, HAa3€MHO-BO3MYyILHAas, [OYBEHHAs,
riyOMHHAs MOJANOYBEHHAs, BHYTpUOpPraHW3MeHHas. OU3NKO-XUMHUYECKUE
0coOeHHOCTH cpell oOuTaHus opraHusmoB. IlpucnocoOnenus opraHusmMoB K
KHU3HU B pa3HbIX Cpeax.

buonornyeckue putmbl. BHemnue u BHyTpeHHME pUTMBL. CyTOuHBIE H
roguunsle  putMbl.  IIpucnocoGneHHOCT,  OpPraHU3MOB K  CE30HHBIM
W3MEHEHMSIM YCIIOBUH JKU3HU.

XKuznennole ¢opmbl opranuzMoB. [lonstue o ku3HeHHOH (opme.
XKuznenuole GopMBl pacTeHHMl: JAepeBbs, KyCTapHHMKH, KyCTapHUYKH,
MHOTOJIETHUE TpaBbl, OJHOJIETHHE TpaBbl. JKU3HEHHBIE (OPMBI KUBOTHBIX:
TUAPOOUOHTHI, T€OOHOHTHI, adpOOHOHTE.. OCOOEHHOCTH CTpoeHHsI U oOpasa
AKU3HU.

buotnueckue paxtopsl. Buabl 6MoTHUECKUX B3aMMOJCHCTBUI: KOHKYPEHIIHS,
XUIIHUYECTBO, CcHUMOMO3 u ero ¢opmbel. [lapasutusM, Koomeparus,
MYTYyaJu3M, KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaXJIEOHUYECTBO).
Herpoduueckue B3aumopeiictBus (Tonudeckue, popuueckue, pabpudeckue).
3HayeHne OMOTUYECKHX B3aMMOJICUCTBUM Ul CYIIECTBOBAHMS OPraHU3MOB B

cpeae oOuTaHuUs. HpI/IHI_II/IH KOHKYPCHTHOT'O UCKIIIOYCHUA
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DKOJIOTHYECKHUE XapaKTePUCTUKHU MOMYJISLIAHN. [onynsiuus KaK
Ouosnorudeckass cucrtemMa. Pollb HEOJHOPOIHOCTH Cpelbl, (PU3UIECKHX
OappepoB U ocoOeHHOCTe  Ouwonoruu BHIOB B  (opMUpOBaHHH
MPOCTPAHCTBEHHOM  CTPYKTYypbl  momynsnuii. OCHOBHBIE — IOKa3aTeln
MOMYJISALMKA: YUCICHHOCTh, IJIOTHOCTH, BO3pacTHash M IOJIOBas CTPYKTYpa,
POXKAAEMOCTD, IPUPOCT, TEMIT POCTA, CMEPTHOCTD, MUTPAITHSI.

DKoJioruueckasi CTpykrypa mnonyisuuud. OIeHKa YUCICHHOCTU MOMYJISIINHN.
JlunaMuka OMyJISIIUY U €€ peryssnus. BUoTH4eckuit moTeHIUaN MOMYJISIIHH.
MogenupoBanue AUHAMUKA TOMyJsiuud. KpuBble pocTa YHCIEHHOCTH
nonyssuun. KpuBbie BBKUBaHUS. Perynsius 4ucaeHHOCTH TOMYISIUN: poih
(bakTOpOB, 3aBHUCAIMX M HE 3aBUCSAIIUX OT IUIOTHOCTH. OKOJOTUYECKUE
cTpateruu BUJoB (r- 1 K-cTparerun).

[Tonsatue o0 3KoyorMYecKoil Huiie Buma. MectooOutanue. MHOromepHas
MoJenb 3kostorndeckoil Humm k.M. XarunHcona. Pasmepsl sxoorndeckoi
Humy. [loTeHnuanpHas 1 peaqn3oBaHHAs HUIIIH.

Bun kak cucrema momynsmuii. Apeanbl BUIOB. BUIBI M WX JKH3HEHHBIE
CTpareruu. 3aKOHOMEPHOCTH TIOBEJACHHS W  MWUTpAIlii  JKUBOTHBIX.

Bbuonornyeckue nHBa3zun YYXCPOOHBIX BUI0B

7.4

CooOmectBa opranusMoB. buoneno3 u ero crTpykrypa. CBsS3u MEXIy
opraHu3mMamMu B OHOIICHO3e. DJKOCHCTeMa Kak OTKphITas cucrema (A.J[xk.
Tencnu). OyHKIMOHATBHBIE OJIOKM OPraHU3MOB B 3KOCHCTEME: TMPOAYLICHTHI,
KOHCYMEHTHI, peayleHTsl. Tpoduueckue ypoBHU. Tpoduueckue enu u ceTu.
Abuotuueckue 6;10ku skocucteM. [louBsl u witel B skocucteMax. Kpyrosopor
BEIIECTB U MOTOK SHEPTUU B IKOCHCTEME.

OcHoOBHBIE  TMOKa3aTelu  DJKOCHUCTEeMBL.  buomacca W MpOAYKIMS.
DKOJOTUYECKHe MUPAMUIbI UUCell, OMOMACCHl U SHEPTHH.

HanpaBnenHble 3akOHOMEpPHBIE CMEHBI COOOIIECTB — CyKiieccuu. [lepBuuHbie u
BTOPUYHBIE CYKIECCHM W WX HPUYUHBL. AHTPOIOT€HHBIC BO3JICHCTBUS Ha
cykueccuu. KmmmakcHoe cooOmiectBo. buopasHooOpasue W MOJNHOTa
KpyroBOpOTa BEIIECTB — OCHOBA YCTONYMBOCTH COOOIIECTB.

[Ipupoanbie ’KOCHCTEMBbI. AHTPONOT€HHBIE IKOCUCTEMBI. ATpO3IKOCHUCTEMA.
Arpoueno3. Paznuums  MeXay — aHTPONOTE€HHBIMM WU MPUPOJHBIMHU
KOCHUCTEMAMH.

YpboakocucteMbl. OcCHOBHBIE KOMIOHEHTHI ypOoskocuctem. [opoackas
¢dbnopa u dayna. CuHaHTpomu3alus TOpPOJCKO (ayHbl. buomorndeckoe u
X035iCTBEHHOE 3Ha4YEHHE arpo3K0oCUCTEM u ypOo3KOCHCTEM.

3aKOHOMepHOCTI/I (I)OpMHpOBaHI/I}I OCHOBHBIX B3aMMO/JICHCTBUIA OpraHu3MOB B




JKOCHUCTEMAX.
[lepenoc SHepruM W BEHIECTB MEKIY CMEXHBIMU DKOCHCTEMaMH.
YCTOMYMBOCTG OpPraHu3MOB, TIONMYJALUMHA W 3KOCUCTEM B  YCIOBHAX

€CTECTBEHHBIX U aHTPOIIOT€HHBIX BO3JAEHCTBUI

7.5

buochepa — oOmeranerapHas oOosiouka 3emiid, T/€ CYIIECTBYET WIIU
cymecTBoBasiia ku3Hb. Yuenue B.M. Bepnanckoro o Oumoctepe. Ob6mactu
o6uocdeps u e€ cocras. JKuBoe BemecTBo OHOChEphl U ero PyHKIIHH.
3aKoHOMEpHOCTH cylecTBoBaHUS Onochepsl. OcobeHHOCTH OHOchepbl Kak
ro0anbHOM  JKOCHCTeMBL. JluHamMuueckoe paBHOBecue B  Ouocdepe.
KpyroBopoTsl BemecTB W OHWOTEOXMMHYECKHE ILHKIBI (yriiepoja, a3ora).
PurmuuHOCTS siBNeHMI B Onochepe.

3onanpHOCTh OuOcheprl. Ilonstue o Omome. OCHOBHBIE OHOMBI CYIIIH:
TyHJpa, XBOWHBIC Jieca, CMEIIAaHHbIE W IMTHPOKOJUCTBEHHBIC JIeca, CTEIIH,
CaBaHHbBI, IIyCTBIHW, TPONHMYECKHE  Jieca, BBICOKOTOphs.  Kimmar,
PacCTUTENBHBIN U )KUBOTHBIM MUP OMOMOB CYIIIH.

CtpykTypa ¥ (QyHKIHUS KUBBIX CHCTEM, OIIEHKA UX PECYPCHOTO MOTEHIIHAIA

o6uochepHbIX QyHKUINN

7.6

DKOJIOTUYECKHE KpU3UCBl M HUX NOpUYUHBL. Bo3nelicTBue deloBeka Ha
ouocdepy. 3arps3HeHHe BO3aymIHOW cpeabl. OXpaHa Bo3ayxa. 3arps3HeHHe
BOJHOUM cpenpl. OxpaHa BOAHBIX pecypcoB. Pazpymenne mnouBbl. OxpaHa
MMOYBEHHBIX pecypcoB. M3MeHeHune kiumara.

AHTpOIIOr€HHOE BO3JEHCTBUE HA PACTUTEIbHBIA M KUBOTHBIA MHp. OxpaHa
PaCTUTENBHOTO U KUBOTHOTO MUpa. OCHOBHBIE MPUHIUITBI OXPaHbl TPUPOJIBI.
Kpacupie xuHuru. Ocobo oxpansieMble npupoanbie Tepputopun (OOIIT).
Boranuueckue cajpl U 300JI0THYECKHIE TAPKU.

OcHOBHbIE TPUHIUIIBEI YCTOWYMBOTO Pa3BUTHUS YEIOBEUECTBA M IMPHUPOIDI.
PanmonanbHOe MPUPOAONONIB30BAHME M COXpaHEHHE OHOJIOTUYECKOTO

pa3zHooOpa3us 3emiu




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






