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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, KoHueniuu mnpenojaBaHus y4eOHOro mIpeameTa
«buonorus» M OCHOBHBIX MOJOXKEHUM (denepanbHON paboueld MporpamMMmsl
BOCITUTAHUSI.

VYueOubiii mpenmer «buonorus» yrnmyonénnoro ypoBHs usyudenus (10-11
KJIAcChl)  SIBISIETCS. OJAHMUM W3  KOMIIOHEHTOB TMpEeJAMETHOM  o0sactu
«EcrecTBeHHO-HayuyHble mnpeaMeTsl». CormacHo mnonoxeHusm DPI'OC COO
npoduibHble y4eOHbIE NpPEIMEThl, H3y4yaeMble Ha YriayOJIEHHOM YpOBHE,
SBJISIIOTCS criocoboM audepeHimanu oOy4eHus: Ha ypOBHE CpeHEro oOIero
o0pa3oBaHus U TMPHU3BaHBI OOECIEUYUTH MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM
o0lIMM, CpEeIHUM OOIIUM, CpPEeIHUM MPOPECCHOHATBHBIM ¢  BBICIIUM
oOpa3zoBanueM. B To jxe BpeMs KaKIbli U3 3TUX Y4E€OHBIX MPEAMETOB JOHKEH
ObITh OpPUEHTHUPOBAaH HA TNPHUOPUTETHOE pEIICHHE O00pa3oBaTENIbHBIX,
BOCIHUTATENIbHBIX W Pa3BUBAIOIIMX 3a/1ay, CBS3aHHBIX C MpoQopUEHTALUEH
oOydaromuxcs W CTUMYJIMPOBAHMEM HWHTEpeca K KOHKPETHOM obsactu
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 CTPYKTYpUpPOBaHUE MO pa3fesiaM W TeMaM, paclpelesieHHEe IO Kiaccam,
PEKOMEHYeT IMOCJIeI0BAaTEeIbHOCTh U3YUYCHHsI YYEOHOr0 Marepuana ¢ y4EToM
MEXIPEIMETHBIX U BHYTPHUIPEIMETHBIX CBS3€H, JOTUKU Y4eOHOTO Ipoliecca,
BO3pPACTHBIX OCOOCHHOCTEH oOydamommuxcsa. B mporpamMmme 1o Ouoioruu
peain30BaH MPUHIUI NPEEMCTBEHHOCTH C H3YYEHHEM OMOJIOrMHM Ha YPOBHE
OCHOBHOTO o00miero oOpa3oBaHus, Omaromaps dYemMy MPOCMAaTPUBACTCS
HANpaBJICHHOCTh Ha TMOCIEAyIollee pa3BUTHE OHOJOTMYECKUX 3HAHUM,
OpPUEHTUPOBAHHBIX Ha (JOPMUPOBAHUE E€CTECTBEHHO-HAYYHOI'O MUPOBO33pPEHUS,
HKOJIOTMYECKOT0 MBIIUIEHUS, NMPEJCTaBICHUN O 30pOBOM 00pa3e XU3HH, HA
BOCIIMTAHHE OEPEKHOr0 OTHOIICHHUS K OKpYyKaroliedl mnpupoaHoit cpene. B
IIpOrpaMme Mo OMOJIOTUH TaK)Ke MOKa3aHbl BO3MOYKHOCTH y4eOHOTO MpeameTa
«buonorus» B peamuzanuu TpedoBanuiit PI'OC COO k mIaHUPYEMbIM
JUYHOCTHBIM, METAlpPeAMETHBIM M TMPEAMETHBIM pe3yJbTaTaM OOydYeHHS U B
(OpMHpPOBaHMM OCHOBHBIX BHUJOB YUYEOHO-IIO3HABATEILHON JESTEIBHOCTU



o0y4Jaromuxcs Mo OCBOCHUIO COJIepkKaHUS OMOJOTHYECKOro oOpa3oBaHUsI Ha
YPOBHE CPEeIHET0 00IIero 00pa3oBaHuUs.

VYueOuniii npeamer «buonorus» Ha ypoOBHE CpeAHEro  OOIIEro
oOpa3oBaHus 3aBepliaeT OuOJOrMYeckoe o0pa3oBaHME B  IIKOJE U
OPUEHTHPOBAH Ha PACIHIMPEHHUE U YIITyOJIeHHE 3HAHUN 00Yy4YaroImmXcs O KUBOU
MPUPOJAE, OCHOBAX MOJEKYJISIPHOH M KJIETOYHON OMONOruHu, 3MOPUOJIOTHH U
OMOJIOTMU PAa3BUTHS, TCHETHUKU, CEJIEKIUU, OMOTEXHOJIOTHH, IBOJIIOIIMOHHOIO
YUEHUS U SKOJIOTHH.

N3yuenne yueOHoro mnpenmera «buosiorus» Ha yriryOJIeHHOM YpOBHE
OPUEHTHPOBAHO Ha MOJTOTOBKY OOYUYAIONIUXCS K MOCIEAYIONEMY MOTYyYCHHUIO
OMOJIOTMYECKOTO  00pa3oBaHMs B By3aX M  OpraHu3alusxX CpeaHEro
npodeccruoHanbHOro o00pazoBanus. (OCHOBY €ro COJEp)KaHHUS COCTABIISET
cucTeMa OMOJIOTUYECKUX 3HAHUMU, MOJYYCHHBIX MPU U3YYCHUU 00YYarOIIMMUCS
COOTBETCTBYIOIIMX CHUCTEMATHYECKUX pa3/leioB OUOJOTUM HAa YpPOBHE
OCHOBHOTO 001mero obpaszoBanus, B 10—11 kiaccax 3TH 3HAHUS TOJYYarOT
paszButue. Tak, pacIIMpeHbl U yriayoJIeHbl OMOJOTUUECKUE 3HAHUS O PACTCHUSX,
KUBOTHBIX,  rpuoax, OakTepusX,  OpraHu3Me  4YeJOBeKa, 001X
3aKOHOMEPHOCTSIX ~ KM3HHU, JIOMOJHUTENHHO  BKJIIOYEHBI OHOJOTUYECKUE
CBEJICHUS TPUKIATHOTO M IIOMCKOBOIO XapakTepa, KOTOphlE MOXKHO
UCIIOJIb30BaTh KaK OPUEHTUPHI ISl TOCIEAYIOIIeTO BbIOOpa Mpodeccui.
Bo3morxkHa Takxke MHTErpamus OMOJIOrMYEeCKUX 3HAHHM C COOTBETCTBYIOIIMMU
3HAHUSIMHU, TMOJYYEHHBIMH OOYYaIOIIMMHUCS TPU U3YYeHUH (DU3UKH, XUMHH,
reorpaduu ¥ MaTeMaTHKHU.

Crpyktypa mporpamMmbl mo ydeOHOMY mnpeamety "buomorus" oTpaxkaeT
CUCTEMHO-YPOBHEBBIM U HBOJIOINMOHHBIA MOAXOABl K H3YYCHHUIO OHOJIOTHH.
CornacHo WM, W3Yy4alOTCSi CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpHBIE IS
KUBBIX CUCTEM Pa3HOT'0 YPOBHS OpPraHHU3alllM, SBOJIOLUHN OPTaHUYECKOTr0 MHUpa
Ha 3emiie, COXpaHEHHsI OHMOJOTHYECKOT0 pa3HooOpas3usi 1uranetsl. Tak, B 10
KJIacCe€ M3y4YaloTCsl OCHOBBI MOJIEKYJISIDHOM ¥  KIETOYHOW OWOJIOTHH,
AMOPHUOJIOTUU W OMOJIOTHH Pa3BUTHSI, TEHETUKU M CEJIEKIINH, OMOTEXHOJIOTHH U
CUHTETHYECKOW OWOJOTUH, aKTyaIH3uPYIOTCS 3HAaHHWS OOydYaroImuxcs To
OoTaHWKEe, 300J0THHM, aHAaTOMHH, Gu3nonorun uyenoBeka. B 11 kmacce
M3YYaroTCs SBOIOIIMOHHOE YUCHHE, OCHOBBI KOJIOTUHU U y4eHue o buocdepe.

VYueOnpiii mnpeamer «buomorusi» Tpu3BaH 00€CIEUYUTH OCBOCHHE
oOydJaromuMucs OWOJIOTHYECKUX TEOpUi W 3aKOHOB, WJACH, MPHUHIMIIOB U
MpaBUJl, JIEXKAIIMX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTUHBI
MHpa, 3HAHUW O CTPOEHUHU, MHOTOOOPa3U U OCOOCHHOCTSIX KJIETKU, OpraHu3Ma,
MONYJISIIIUU, OUOLIEHO3a, SKOCUCTEMBI, O BBIIAIOUIUXCSI HAYUYHBIX TOCTUKEHUSX,



COBPEMEHHBIX  HUCCJIEJOBAaHUAX B  OWOJOTMHM, NPUKIATHBIX  acHeKTax
Ouonormdyeckux 3HaHWM. Jg pa3BuTHA U TOAJACpPXKAHHUS  MHTEpeca
oOydaromuxcsd K  OHOJOrMM  HapsAy CO  3HAYUTENIbHBIM  00BEMOM
TEOPETHUYECKOTO MaTepuasia B COJAEpKaHUU MPOTpaMMbl MO OHOJOTUH
MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHUEN CTAHOBIICHWS W PA3BUTUSA TOU WU
WHOM 00JlacTh OMOJIOTHH, BKJIAJIOM OTCUECTBEHHBIX U 3apYOEKHBIX YUEHBIX B
pelieHre BaXKHEHIINX OUOJIOTUYECKUX U IKOJIOTUUECKUX MPOOIeM.

Lens wuzydenuss ywebHoro mnpeamera «buonorus» Ha yriyOon€éHHOM
ypOBHE —  OBJIaJIcHHE OOYYalIIMMHUCA 3HAHUSMH O  CTPYKTYpHO-
(GYHKIIMOHAIPHOM ~ OpPraHu3allMi  JKUBBIX CHUCTEM  pa3HOTO paHra u
npuoOpeTeHne YMEHUH UCIOIb30BaTh ATH 3HAHUS B (DOPMUPOBAHUM UHTEpECA K
onpenenéHHol o0nacTi TPodecCHoHaATBLHON JIESITEIBHOCTH, CBSI3aHHOM C
Ouwosiorued, WIM K BBIOOpPY Y4YeOHOTO 3aBeACHUS JUIS TPOJOHKCHUS
OMOJIOrMYECKOTO 00pa30BaHMs.

JlocTmwkenue 1enu u3ydeHuss ydeOHoro mnpeamera «buomorus» Ha
yriay0iaEéHHOM YpOBHE 00€CIIEUHBAETCS PEIICHUEM CIICTYIOIINX 3a/1ay:

OCBOCHHE OOYyYaIOIIMMHCS CUCTEMbl OHMOJOTMYECKUX 3HAaHUU: 00
OCHOBHBIX OHOJIOTHYECKUX TEOpUSX, KOHIEMIHUAX, THUIIOTe3aX, 3aKOHaX,
3aKOHOMEPHOCTSIX M TPaBMJIaX, COCTABISIONIMX COBPEMEHHYIO E€CTECTBEHHO-
HAyYHYI0O KapTHHY MHpa; O CTPOEHUU, MHOTrooOpa3sMu U OCOOEHHOCTSIX
OMOJOTUYECKUX CUCTEM (KJIETKa, OpraHu3M, MOMYJALMs, BUJ, OMOTreOoleHO03,
o6uocepa); O BBIIAOIMIMUXCA OTKPHITUSX U COBPEMEHHBIX HCCIEAOBAHHUSIX B
OHOJIOTHH;

O3HAKOMJICHHE OOYyYalOlUXCS C METOAaMH TO3HAHHS >KUBOW MPUPOJIBIL:
UCCIIEIOBATEILCKUMHA METOJaMU OHOJIOTMYECKUX HayK (MOJIEKYJISIpHOU W
KJIETOYHOW OMOJIOTMH, AMOPHOJIOTUM U OWOJOTHH pPa3BUTHS, TE€HETUKU U
CEJICKIIUU, OWOTEXHOJOTUU W CHUHTETUYECKON OWMOJIOTHH, MaJICOHTOJIOTHH,
HKOJIOTHHM); METOJIaMH  CAaMOCTOSITEIbHOTO  TIPOBEACHUS  OHUOJOTHYECKUX
UCCJeIOBaHM B JabopaTopud W B Tpupoae (HAOIMOIeHWEe, HU3MEpeHue,
AKCHEPUMEHT, MOJICIIMPOBAHMUE);

OBJIaJIcHNE OOYyYaIOIMUMHUCS YMEHUSIMU: CaMOCTOATEIHLHO HAXOUTh,
aHANM3UPOBATHh M HCIOJIH30BaTh OMOJIOTHYECKYI0 WH(OPMAIINIO; MOTH30BATHCS
OMOJOTUYECKON TEPMUHOJIOTHEH M CHUMBOJIMKOHN; YCTAaHABIWBATH CBSI3h MEKIY
pa3BUTHEM OWOJOTUH H COIMATBHO-)KOHOMHUYECKUMU U DKOJIOTHUYCCKIUMHU
mpoOjeMaMu YeJIOBEUeCTBa; OICHUBATH MOCIEJCTBUS CBOCH JEATEIHHOCTH TIO
OTHOILIEHHUIO K OKpPY’Kalollell MpUpoOAHON cpenie, COOCTBEHHOMY 3I0POBBIO U
3JI0POBBIO  OKPYXKAIOIIMX JIFOJIe; OOOCHOBBIBATL U  COOJIOAATh MEPHI
npopuIakTUKU UH(GEKIUOHHBIX 3a00J€BaHUil, MTpaBuiia MOBEACHUS B MPUPOJIE



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

pasBUTHE Yy OOYYalONIUXCS  WHTEUICKTYadbHBIX H  TBOPYECKUX
CIIOCOOHOCTEH B MPOIECCE 3HAKOMCTBA C BBUIAIOIIMMUCS OTKPBITUAMU U
COBPEMCHHBIMU HCCJICIOBAHUSIMH B OWOJIOTHH, PEIIaeMbIMU €10 IIPOoOIeMamu,
METOJ0JIOT e OMOJIOTUYECKOTO WCCIICIOBAHUA, MTPOBEICHHUSI
OKCIICPUMEHTATBHBIX ~ WCCJICIOBAaHMMA, pEIICHUS  OWOJIOTMYSCKMX  3aj]ad,
MOJICJTUPOBAHMS OMOJIOTHIECKUX O0OBEKTOB U MPOIIECCOB;

BOCIIUTaHUE y OOYYAFOIIMXCS IICHHOCTHOTO OTHOIICHUS K JKUBOMW MPUPOJIE
B IEJIOM H K OTIACIbHBIM €€ O0O0BbCKTaM | SBICHUAM; (HOPMHUPOBAHUC
HKOJIOTUYECKOM, TeHETUYCCKONH TPaMOTHOCTH, OOIICH KyJbTYpbl MOBEICHUS B
NPHUPOJIC; HHTETPAIIMHU €CTECTBCHHO-HAYYHBIX 3HAHUH;

nproOpeTeHHEe OO0YYarONIUMHUCSA KOMIIETEHTHOCTH B  PaIlMOHAJIBHOM
IIPHUPOJIOIIONIH30BAHUN (COOJIFOICHUE TPaBHUJI TOBEJICHUS B TPHPOJE, OXPaHbI
BUJIOB, OKOCHUCTEM, Owmochepnl), COXpaHCHHH COOCTBEHHOTO 3JI0POBbS U
3MI0POBbSl  OKpYXKaloIUX  Jrojed  (coOmrogeHuss Mep  NpodUIaAKTUKH
3a0oneBanuii,  oOecreueHne  O€30MACHOCTH  KU3HENEATEIbHOCTH B
Ype3BbIUAMHBIX CUTYalUAX MPUPOIHOTO U TEXHOTEHHOI'O XapakTepa) Ha OCHOBE
UCIIOJIb30BaHMs OMOJOTHYECKUX 3HAHUN U YMEHUH B TOBCEAHEBHOM JKU3HMU;

COo3JaHMe YCIOBUWM JJII  OCO3HAaHHOTO  BbIOOpa  OOyYaroUUMUCS
WHAUBUAYaTbHOM oOpa3oBaTeIbHON TPAeKTOPHH, CIOCOOCTBYIOLIEH
NOCIEYIONeMy MPO(EecCHOHATEHOMY CaMOONPEIECICHUIO, B COOTBETCTBHH C
WHANBUAYaTbHBIMU MHTEPECAMH U MTOTPEOHOCTSIMU PETHOHA.

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 opraHu3armoOHHBIX (OPM, METOJIOB M CPEJCTB O0YUCHHUS OMOJIOTHHI
OCYIIECTBIISIETCS ¢ YUETOM CHEIU(PUKHA €r0 COJASPKaHUS U HAIIPABICHHOCTH HA
MPOJIOJDKEHNE OMOJIOTUYECKOT0 00pa3oBaHUS B OpraHU3AIUSAX CPETHETrO
po(ecCHOHaTBFHOTO U BRICIIIETO 00pa30BaHUSI.

OO0s3aTenbHBIM  YCTIOBUEM TIPH OOyYEeHHWHM OWOJIOTHMH Ha YTIIyOJIEHHOM
YPOBHE SIBIIICTCS MPOBEIACHUE JIAOOPATOPHBIX M MpaKTUUecKuX pabot. Takxke
ydgactue  OOydYarommxcsi B BBIIIOJIHEHWM  TMPOEKTHBIX W y4eOHO-
MCCJIEIOBATEILCKUX pPadOT, TeMaTHKa KOTOPBHIX OMpPEICISIeTCS y4YUTeIeM Ha
OCHOBE WMEIONINUXCS MaTEPHATBHO-TEXHUYECKUX PECYpCOB ¥  MECTHBIX
MPUPOIHBIX YCIOBUMU.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

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

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHnHass Ouoyiorusi — KOMIUIEKCHass 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-
Hay4yHOU kapTuHbl mupa. [Ipodeccuu, cBszanHbie ¢ Ouosiorueid. 3HaueHUE
OMOJIOTMM B TPAKTUYECKON JEATEbHOCTH YEJIOBEKAa: MEIHIIMHE, CEJIbCKOM
X035MCTBE, MPOMBIILICHHOCTH, OXPaHEe MPUPO/IBI.

JdemoHcTpanumn

[Toptpersi: Apucrtorens, Teodpact, K. Jlunne#t, XK. b. Jlamapk, Y.
Hapsun, VY. I'apseii, I'. Mennens, B. . Bepnanckuii, U. I1. IlaBnos, 1. W.
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 mpenMer uzydeHus Ouonoruu. CBOWCTBA KUBBIX
CUCTEM: E€JUHCTBO XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M IEJIOCTHOCTD,
CJIOKHOCTh U YTNOPSIAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpraHU3alus,
CaMOBOCIIPOM3BEAECHUE, PA3IPAXKUMOCTh, U3MEHYUBOCTb, POCT U Pa3BUTHE.

YPpOBHM OpraHu3allid >KHUBBIX CHCTEM: MOJEKYJISAPHBIM, KIETOYHBIN,
TKAHEBbI, = OPraHU3MEHHBIM,  MNOMYJISALMOHHO-BUIOBOW,  3KOCHCTEMHBIN
(bmoreoneHoTnyeckmii), omochepHbiii. IIporeccrl, MpoucxoAsNIue B >KUBBIX
cuctemax. OCHOBHbIE TIPHU3HAKK KUBOTrO. JKHW3HL Kak (opMa CyIIECTBOBAHUS
marepuu. Hayku, wusydaromue >KUBBIE CHCTEMBl Ha pPa3HbBIX YPOBHSX
OpraHu3aIyu.

N3yuenue xuBbIx cucteM. MeTtonbl Ouonornueckor Hayku. Habmronenue,
W3MEpPEHUE, DOKCIEPUMEHT, CcucTemaru3auus, MertaaHann3. [loHsaTtue o
3aBUCUMOM W HE3aBHUCUMOW IlepeMeHHOW. [lmaHupoBaHHWE SKCIIEpUMEHTA.
IlocTtanoBka u npoBepka runorte3. Hynesas runoresa. [lonsitue BoIOOpKU U €€
JIOCTOBEpHOCTh. Pa30poc B Omosormdeckux JaHHbIX. OllEHKa JOCTOBEPHOCTH



MOJYYEHHBIX PE3yJIbTaTOB. [[pUUMHBI UCKAaXKEHUSI PE3YIBTATOB 3KCIIEPUMEHTA.
IToHATHE CTATUCTUYECKOIO TECTA.

JdemoHcTpanumn

Tabmumpl 1 cxembl: «OCHOBHBIE NpPHU3HAKU >KU3HU», «buosorunyeckue
cucteMbl», «CBONCTBA JKMBOM MaTEpUU», «YPOBHU OpPraHU3aLNUA KUBOU
npupoasl», «CTpoeHUE >KUBOTHOW KIETKW», «TKaHU >KUBOTHBIX», «CUCTEMBI
OpraHoB YE€JIOBEYECKOro opranusmay, «buoreonenos», «buochepa», «Metoas
U3YUYCHUS )KUBOU IPUPOIBI.

O6GopynoBaHue: JaboparopHoe  OOOpPYyJOBaHHE JJii  MPOBEICHUS
HAOJII0ICHUI, U3MEPEHUI, SKCTIEPUMEHTOB.

IIpakTnueckass padora «lcronb30BaHUE pPa3IUYHBIX METOJOB IIPU
U3YUECHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KJieTku

Knerka — cTpykTypHO-QYHKIIMOHANBHAS €IMHHUIIA >kKUBOTO. Hcropus
oTkpeiTHs KieTku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T.
[[IBann, M. IlIneiinen, P. BupxoB). OCHOBHbIE TOJOXEHUS COBPEMEHHOU
KJIETOYHOU TEOPUH.

Mertonbl  MOJEKYJISApHOW W KJIETOYHOM OHOJOTHMU: MHKPOCKOIIHS,
xpomatorpadus, 371eKTpodopes, METOA MEUEHBIX aTOMOB, AuddepeHnaiIbHoe
HeHTpUuyrupoBaHue, KyJIbTUBHUPOBAHUE KIETOK. M3yueHue @QUKCUPOBAHHBIX
Knemok.  OIEKTpOHHass  MUKpockomnus.  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
MHKpOCKON», «cTopust pa3BUTUS METOAOB MUKPOCKOIIUI.

O6opynoBaHue: CBETOBOM MHUKPOCKOT, MHUKPOIIpPENapaThl PaCTUTEIbHBIX,
KUBOTHBIX M OaKTepUATbHBIX KIETOK.

IIpakTnueckass padora «/3ydyeHue METONOB KIETOYHON OMOJIOTUU
(xpomarorpadusi, snexkrpodopes3, auddepeHuaNbHOEe TEHTPUGYTHPOBAHUE,
[ILIP)».

Tema 4. XumMmn4yeckasi OpraHu3anus KJICTKH

XHUMUYECKUNA COCTaB KJIETKU. Makpo-, MUKpPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bonma u €€ ponp kak pacTBOpPUTENs, peareHTa, y4acTue B CTPYKTYPHUPOBAHUHU
KJIETKH, TEIJIOPEryIsiuui. MuHepanbHble BEIlleCTBa KIETKU, UX OHOJOoruyecKas
poJib. POnp KATHOHOB M AaHMOHOB B KJIETKE.



Opranudeckne BellecTBa KIETKH. bHOIOrMYecKkrne mNOJUMEpPBI. benkw.
AMHMHOKUCTIOTHBIM  cocTaB  0enkoB. CTPYKTypbl OEIKOBOM  MOJEKYJBI.
[lepBuunas cTpykTypa Oenka, mnenTuAHas CBsI3b. BTopuuHas, TpeTUYHAs,
YeTBEepTUYHAs CTPYKTYyphl. JleHaTypauus. CBoiictBa 6enkoB. Knaccudukanus
0enkoB. buonornueckue GpyHkiuu 6eakoB. [lpuonsi.

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

Jlunuael.  T'mapodunsHO-TUApOdOOHBIE  cBoiicTBa.  Kiaccudukarus
munuaoB. Tpurnuuepuasl, Gochonunuabl, BOCKU, cTepoubl. buomornueckue
¢ynkuun munuaoB. O61Me cBOWCTBa OMOJIOTMYECKUX MEMOpaH — TEKy4ecTb,
CIIOCOOHOCTH K CaM03aMbIKaHUIO, TOTYIPOHUIIAEMOCTb.

Hyxnennossie kucnotsl. JJHK u PHK. CtpoeHne HyKIE€MHOBBIX KUCIOT.
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 KieTke. /[pyeue uyxneosuompughocghamor (HT®). CexBenupoBanue 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.

Tabnumer u cxemsl: «lleprogudeckas Tabiaua XMMUYECKHX DJIEMEHTOBY,
«CTtpoeHune MoJeKybl BOJbl», «Bemectsa B coctaBe opranu3smMoB», «CTpoeHue
MOJEeKyIbl Oenkay, «CTpYKTypbl O€IKOBOW MOJEKYJbl», «CTpO€HHE MOJIEKYI
yrieBoioB», «CTpoeHHe MOJEeKyn JunuaoBy, «HyKienHOBblE KHUCIOTHIY,
«Ctpoenue monexkyinbl ATOy.

O6opynoBaHue: XUMUYECKas MMOCy1a U 000pyI0BaHUE.

JlabopaTtopnas  paGora «OOHapyxeHue O€JIKOB €  IOMOIIbIO
KaueCTBEHHBIX PEAKIIUI.



Jlaboparopuass pabora «lccnemoBaHue  HYKIEHMHOBBIX  KHUCJOT,
BBIJICJIEHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOBY.

Tema 5. CTpoenue u GyHKIUH KICTKH

Tunel KIETOK: >yKapuOTHYECKass M Ipokapuoruyeckas. CTpyKTypHO-
($yHKIMOHAIbHBIE 00Pa30BaHUS KIETKH.

Crpoenue mpokapuoTHueckod kieTku. KieroyHasi cTeHka OakTepuil u
apxed.  OcoOeHHOCTH  CTpOEHUsI  rerepoTpo@HO W aBTOTpO(HOU
NPOKAPUOTHYECKUX KIETOK. MecTO U poib MPOKapuOT B OMOIIEHO3aX.

Ctpoenrie ¥ (QYHKIMOHMpPOBAHME  DYKAPUOTHYECKOW  KJIETKHU.
[Inazmaruyeckas MemOpana (mnasmanemma). CTpykTypa IIa3MaTHUeCKOU
MeMOpaHbl. TpaHCHOPT BELIECTB 4Yepe3 IJIa3MAaTUYECKYl0 MeMOpaHy:
naccuBHbIN (quddy3us, obneryénnas auddysus), akTUBHBIN (IEPBUYHBIA U
BTOPUYHBIN aKkTUBHBIA TpaHcnopt). [lomynponurniaemocts MmemOpansl. PaboTa
HATPUN-KAJIMEBOTO HAcOocCa. DHJIOIMTO3: MUHOLUTO3, (HAaromuTo3. DK30LMTO3.
Knerounas crenka. CTpykrypa W (QYHKIIMM KIETOYHOM CTEHKH DPAaCTCHHIA,

rpudoB.
[uronnasma. I{uTo3zosnbs.  IluTockener.  JIBMKEHHE  IIUTONJIA3MBI.
Opranouibt KJICTKH. OnnomeMOpaHHbIE OpTaHOUIbI KJIETKHU:

sHpomtazMarnueckas cetb (I1IC), anmapat ['osbKy, TU30COMBI, UX CTPOEHHUE
u (QyHKuuu. B3auMoCBsSI3b OJJHOMEMOpPAaHHBIX OpPraHoOMIOB KieTku. CTpoeHue
TPaHYJISIPHOTO peTUKyIyMa. Mexanuzm nHanpaenenus oenaxkos ¢ IOIIC. Cunres
pacTBopUMbIX OesikoB. CHHTE3 KIETOYHBIX MeMOpaH. ['magkuii (arpanyssipHbIi)
sHAOIIA3MaTHIeCKuil peTukyiayMm. CekpeTopHas QyHkIius annapara [ombmku.
Mooudghukayus benxkos 6 annapame I onvoacu. Copmuposxa b6enkos 6 annapame
Tonvoorcu. TpaHcTopT BemeCTB B KJIETKe. BakKyonau 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
actu. [lepBuyHbie, BTOPUYHBIC U CIOXKHBIC TIACTUIBI (POTOCHHTE3UPYIOIIUX
3yKapuoT. XJIOPOIIACThI, XPOMOIUIACTHI, JICHKOIIACTHI BHICIIIMX PACTCHUM.

HememOpannsie  opranouabl  kjnetkn  CtpoeHue U (QyHKIUH
HEMEMOpaHHBIX  OPTraHOWJIOB  KJIETKH. Pubocombl.  [lpomesicymounvle
Quramenmol. MuxpouiaMeHTbl. AKMuUHOBble MUKpopuiameHmsi. MpITIICUHBIE
KIIETKU. AKMUHOBble KOMNOHEHMbl HeMblueUHblX KiemoK. MUKpOTpyOOUKH.
Knerounwiit 1entp. CrpoeHue u JBHXKEHUE KIYTUKOB U PECHUYEK.
Mukpotpybouku uurormasmel. LleHTpuons. berku, accoyuuposannvie ¢
Muxpoghunamenmamu u mukpompyboukamu. Momopnwie denxu.



SAnpo. O6onouka sapa, XpOMaTUH, KapUoIIa3Ma, SIPHIIIKYA, UX CTPOCHUE
u ¢yHkuuu. AnepHeiii 0eakoBbIi MaTpukc. IIpocTpaHCTBEHHOE PacloOIOKEHNE
XpOMOCOM B HHTep(azHOM sdnpe. Iyxpomamun u 2cemepoxpomamun. benku
XpOMaTHHa — TUCTOHBL. JJunamuxa s0epHou 000104Ku 8 mumose. floepHulil
MPaucnopm.

Knerounbie BrimrodeHwms. CpaBHUTENbHAS XapaKTEPUCTHUKA  KIETOK
AYKapHoT (PacTUTENbHOM, )KUBOTHOM, TPUOHON).

JdemoHcTpanumn

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

Tabnuupl u cxembl: «CTpoeHUE IYKAPUOTHUECKOW KIeTKW», «CTpoeHue
KUBOTHOM  KJIeTKH», «CTpoeHUE pacTUTEIbHOM KIETKW», «CTpoeHue
MUTOXOHAPUNY, «Snpoy, «CTpoeHrEe MPOKAPUOTUYECKON KIETKH.

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

JlaGoparopHass padora «M3ydyeHHe CTPOCHUS KIETOK pPa3IUYHBIX
OpraHU3MOB.

IIpakTnuyeckas padora «l3ydyeHue cBOWCTB KIETOYHON MEMOpPaHbBI.

JlaGopaTopHnas padora «lccienoBanue riazMonus3a U AEMia3MoJin3a B
PACTUTENIbHBIX KIETKAX.

IIpakTnueckas pabGora «lI3ydyeHue JBWKEHUS  IUTOILIa3Mbl B
PACTUTENIbHBIX KIETKAX.

Tema 6. OOMeH BellecTB M NMPeBPAlllEeHUE YJHEPTUH 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. DepMEHTATUBHBIM XapakTep peaKIIHi
KJIETOYHOTO MeTabonu3zma. DepMeHTHI, UX CTPOEHHE, CBOMCTBA U MEXaHU3M
neiictBusi.  Kodepmentsl. Otinuusi  (QepMEHTOB OT  HEOPraHMYECKUX
KaTamu3aTopoB. benKu-akTHUBAaTOpl W OCIKU-UHTHOUTOPHL. 3aBUCHUMOCTH
CKOpOCTH (hepPMEHTATUBHBIX PEAKIIMA OT PA3IMUHBIX (DAKTOPOB.

[lepBuuHBIll CHUHTE3 OpPraHUYECKHX BellecTB B KieTke. DorocuHTeEs.
AHoKkcueennwlll u oxcueeHHvlll pomocunmes y oaxmeputi. Ceemocoouparoujue
nUSMeHmuvl U NUSMEeHmbl PeakyuoHHo2o yewmpa. Polb XJIOpPOIJIACTOB B
nporecce Gorocurre3a. CBeroBas u TeMHOBas (a3bl. Pomoovixanue, Cz., Ca u
CAM-munvr  gpomocunmesa. IlpogyktuBHOCTH (oTOCHMHTE3a. BnusHue
pasTUYHBIX (AKTOPOB HA CKOPOCTH (POTOCHHTE3a. 3HAUeHUE (OTOCHHTE3A.



XEMOCHUHTES. Pa3nooOpasue OPraHU3MOB-XEMOCUHTETUKOB
HUTpUPUUUPYIOIIHE OaKTEpHH, Kelle300aKTepuu, cepoOaKTepun, BOJOPOIHBIE
OakTepuu. 3HAYEHUE XEMOCUHTE3a.

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

AnpoOHBIE OpraHU3MBl. Jrarbl DHEPreTUYECKOTO oOMeHa.
[ToaroroButenbHblii  ATam. [NuKOMM3 — OECKUCIOPOJHOE PACIICIUICHHE
TJIFOKO3BI.

buonoruyeckoe okucieHue, Wi KJIeTouyHoe AbixaHue. Poiab MuTOXOHApUA
B Ipoleccax OHOJOTMYECKOro  okucieHus. Llukinumyeckue  peakuuu.
OxucnutensHoe (dochopunupoBanue. IHepeus MeMOPaAHHO20 2epadueHma
npomorno8. Cunmesz ATD: paboma npomonnou AT®-cunmasel. [IpeumyniecTa
a’poOHOro myTH oOOMeHa BEUIECTB IMepea aHa’poOHbIM. DPPEeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

JdemoHcTpanumn

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

Tabmuuer u  cxembl: «DOTOCUHTE3», «IHEPreTUYECKU OOMEHY,
«buocunres 6enka», «CtpoeHue GpepMeHTa», « XeMOCHHTE3Y.

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

JlaGoparopHass paGora «l3ydyeHue KaTaJUTHYECKOM aKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPe aMIJIa3bl MIIH KaTajasbl)y.

JlabopaTopHass paGora «l3yueHne GepMEHTATUBHOTO pacCIICIUICHUS
NEPOKCU/IA BOJOPO/A B PACTUTENBHBIX U 5KUBOTHBIX KIETKAX).

JlaGopaTtopnas paGora «CpaBHeHHe TporieccoB (OTOCHHTE3a W
XEMOCHUHTE3a.

JlabopaTopHas pa6ota «CpaBHEHHUE ITPOIIECCOB OPOKCHUS U ABIXaAHUS.

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

Peakuun wmatpuuHoro cuHTe3a. lIpUHIMOD KOMIUIEMEHTapHOCTH B
peaknusX MaTPUYHOTO CHHTEe3a. Peanmmsarusi HacienCTBEHHOW WH(MOpMAIINH.
I'enernueckuil ko1, ero cBoMcTBa. TpaHckpunuus — MarpuuHblii cuare3 PHK.
[IpuHUMNIBI  TPAHCKPUIILIMKM:  KOMIUIEMEHTAPHOCTb, aAHTHUIIAPAJUIEIbHOCTD,
acuMMeTpuuHOCTh. Co3pesanue mampuunvix PHK 6 syxapuomuueckoii knemxe.
Hekooupyrowue PHK.



Tpancnsuusa u e€ sranbl. Yuactue TpaHcnoptHbix PHK B OnocunTese
Oenka. YcnoBuss OuocuHTe3a Oenka. KoaupoBanue aMuHOKUCTOT. Poib
pubocoM B OMocHHTE3E OelKa.

Cogpemennvle npedcmasnenusi 0 cmpoenuu 2eHos. Opranuzanusi reHoma y
MPOKAPHUOT U 3YKApUOT. Perynsnus akTUBHOCTH I'€HOB y MPOKapuoT. ['unoresa
onepoHa (®. Kaxob, K. Mano). MonrexynsapHvie mexanHuzmvl SKCHpeccuu 2eHo8
y oykapuom. Ponv xpomamuma 6 pecynayuu pabomsi ceHos. Perymsanus
O0OMEHHBIX MPOIIECCOB B KieTKe. KieTouHblii romeocTas.

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

Bupycubie 3abosneBaHusi 4YelloBeKa, JKUBOTHBIX, pactenmit. CIIN/I,
COVID-19, comuanpHble U1 METUIIMHCKHE MTPOOJIEMBI.

buoungopmamura: unmezpayus u ananuz 6oavuiux maccugos («bigdatar)
CMPYKMYPHLIX Ouonocuyeckux oauuvix. Hanomexuonoeuu 6 oOuonocuu u
meouyune.  IIpoepammupyemovle @yukyuu 6erkos. Cnocobvl OdocmasKu
JIeKapCcma.

JdeMoHCcTpamuun

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

Tabmuupl u  cxembl: «buocuHre3 Oenka», «l['eHETHUECKHUI KOO,
«Bupycw», «baktepuodarm.

IpakTuyeckas padora «Co3aaHue MOJCIN BUPYCay.

Tema 8. ’Kn3zHeHHBINH HUKJ KJICTKH

Knerounsrii 1mukn, ero mepuonasl u peryiasuums. MHrepdaza m MUTO3.
Oco0eHHOCTH MPOIIecCOB, MpoTeKaomuX B uHTepdase. [lonaroroBka KieTku K
nenenuto. llpecunTeTnyeckuii  (MIOCTMUTOTUYECKHI), CUHTETUYECKUH U
MOCTCHHTETUUYECKUH (MPEMUTOTHYECKUI ) EpUOIbI UHTEP(aA3HI.

Marpuusnsiii cunre3 JIHK — permukanus. [Ipunnunsr permkanun JTHK:
KOMIUJIEMEHTAPHOCTh, TOJIYKOHCEPBATUBHBIA CHUHTE3, AHTUIIAPAIIIEIBHOCTD.
Mexanusm perukanuu JJHK. Xpomocombl. Ctpoenue xpomocoM. Teaomepsl U
TejaoMepasa. XPOMOCOMHBIM HA0Op KICTKH — KapUOTHI. JIUTIOWIHBIA W
rarjiouJIHbId  Habopbl XpomocoM. ['omonoruyHeie Xpomocombl. I[lonoBbie
XPOMOCOMBI.

Henenue kietku — Murto3. CTagud MHUTO3a U TMPOUCXOJAIINE B HUX
npoueccsl. Tunbel MmuTo3a. KaproknHe3 U HUTOKMHE3. bronornyeckoe 3HaueHue
MHTO3a.



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

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

JdemoHcTpanumn

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

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

JlaGoparopHass  paGora  «/3yyeHue XpOMOCOM Ha  TOTOBBIX
MHUKpOTpenaparax».

JlabopaTopHass paGora «HaOmromeHue MuUTO3a B KIETKaX KOHUYMKA
KOpEIIKa JiyKa (Ha TOTOBBIX MUKpOTIpernapaTax)y.

Tema 9. CTpoenue n GyHKINH OPraHU3MOB

buonornueckoe pazHooOpaszue OpraHu3MOB. OJTHOKJIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOEHHMS M KU3HENESTEIbHOCTH  OJHOKJIETOYHBIX
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 pacrennii. Tumbl pacTUTENBHBIX TKaHEH: oOpa3oBaTeIbHas,
MIOKPOBHAsI, MPOBOJSINAsI, OCHOBHAs, MexaHu4eckasi. OCOOCHHOCTU CTPOEHUS,
GyHKIHN ¥ pacTiofioKeHUs TKaHEeH B OpraHax pacTCHUH.

TKaHU KUBOTHBIX U YEJIOBEKA. THIIBI )KMBOTHBIX TKAHEH: DIIUTEIIMAIbHAS,
COCIMHUTENIbHAS, MbIIeYHas, HepBHAsA. OcOOEHHOCTU CTpOoeHUSs, (PYHKIHUN U
PacCIIONOKEHHS TKaHEl B OpraHax *KUBOTHBIX U YEJIOBEKa.

Opransl. BereraTuBHble M IeHEpaTUBHBIE OpraHbl pacTeHuid. Opranbl U
CHUCTEMBbl OpPraHOB J>XMBOTHBIX M u4esioBeKa. (DYHKIMM OPraHOB M CHCTEM
OpPraHoB.

Omnopa Tena opranu3moB. Kapkac pacrennii. CkenaeTsl OJTHOKJIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. HapyKHblii U BHYyTpeHHHI ckeneT. CTpoeHue u
THUIIBI COCIMHEHUS KOCTEM.

JIBrm>keHne  OpraHu3sMoB. JIBH)KEHME OJHOKIETOYHBIX OPraHU3MOB:
aMEOOuHOE, KTYTUKOBOE, PECHUYHOE. J[BUKEHHE MHOTOKJIETOUYHBIX PACTEHUN:
TPONU3MBl M HACTUHU. JIBH)KEHME MHOTOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MblieyHasi cucrema. Pediiekc. CkeneTHbIe MBIIIIBI U UX padoTa.



[Iutanue opranusmoB. llormomenne BOABI, YIJIEKMCIOrO Ta3za |
MHHEPAIbHBIX BEIIECTB pacTeHUsIMU. [IMTaHHWe KMBOTHBIX. BHYTpUIOIOCTHOE
W BHYTPUKJIECTOYHOE TUIIeBapeHue. I[IuTtaHne NO3BOHOYHBIX KHUBOTHBIX.
Otnenbl  OUIIEBAPUTENBLHOrO  TpakTa.  lIumieBapuTenbHBIE — KEJE3BI.
IInmeBapurenpHas cucrema 4eaoBeKa.

Jpixanue opraHu3MoB. JIpIxaHue pacteHuil. J[IpIXaHWe IKUBOTHBIX.
Huddysus razoB yepe3 moBepxHOCTh KieTku. KoxxkHoe apixanue. JlpixaTeabHas
noBepxHocTh. JKabepHoe u JI€royHoe bixaHue. JIpIXaHWe TO03BOHOYHBIX
KUBOTHBIX M YEJIOBEKA. OBOJIOIMOHHOE YCJIOXXHEHHE CTPOCHUS JIETKUX
MO3BOHOYHBIX JKMBOTHBIX. JlpIXaTenbHass cucTemMa 4eloBeka. MeXaHu3M
BEHTWISIUMM JIETKUX Yy MNOTUL W MJEKONUTAIONMX. Perynsmus apIxaHus.
JlpIxaTeabHbIe 00BEMEL.

TpaHcOpT BEHIECTB y OPraHU3MOB. TpaHCHOPTHBIE CUCTEMbI PACTCHUM.
TpancnoptT BemeCTB y XUBOTHBIX. KpoBeHOCHasi cucrema W €€ Oprabl.
KpoBeHocHasi cucrema TO3BOHOYHBIX JKMBOTHBIX U uyenoBeka. Cepaile,
KPOBEHOCHBIE COCYIbl U KpoBb. Kpyrum KpoBooOpaimieHus. DBOIIOIMOHHBIC
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,
cekpenusi W 0OpaTHOE BCachbIBaHWE KaK MEXaHU3Mbl padOTHl OpraHoB
BbiAeieHUsl. CBsA3bp TMOJOCTH Tella C KPOBEHOCHOW W  BBIIEIUTEIbHOU
cucremMaMu. BpljeneHne y ITO3BOHOYHBIX JKMBOTHBIX M 4esoBeka. lloukw.
Crtpoenune u QyHkimonrpoBanue Heppona. OOpa3oBaHre MOYH Y YeIIOBEKA.

3ammTa y OpraHu3MoB. 3allUTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl
OakTepuii M LMCTHI NPOCTEHIMX. 3alUTa y MHOTOKJIETOYHBIX PACTCHUH.
Kyrtukyna. CpeacTBa nacCUBHON U XUMUYECKOU 3a1IuThl. DUTOHLINABL.

3ammTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [TOKpOBBI M HMX HPOU3BOJHBIE.
3amura opranusma ot OosiesHell. IMMmyHHas cucteMa denoBeka. KiaeTouHsiil u
TYMOPAJIbHBI UMMYHUTET. BpOoKAEHHBIN U MpUOOpeTEHHBIN crierupruyecKuii
UMMYHHTET. Teopusi KIOHAIbHO-CeNeKTUBHOTO uMMyHuTtera (I1. Dpnux, @. M.
bepuer, C. ToneraBa). BocnanurtenbHble OTBETHl OpraHu3MoB. Poiib
BPOXKIEHHOTO UMMYHHTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHHUIA.

PazmpaxxumocTte W perynsuMs |y oOpraHusMoB. PazgpaxumocTts |y
OJHOKJIETOYHBIX OpraHu3MoB. Takcucel. PasapaxuMocTs W peryisinus y
pactenuii. PocToBbIe BellecTBa U X 3HAYEHHUE.

HepBhas cucrema u pedrnektopHas peryisiuus y >XKUBOTHbIX. HepBHas
cucrtemMa M €€ OTHeNbl. OJBOJIOUUOHHOE YCIIOXXHEHUE CTPOEHUS HEPBHOU



CUCTEMBI Yy >KMBOTHBIX. OTHENBI TOJOBHOIO MO3ra MO3BOHOYHBIX JKMBOTHBIX.
Pednexc u pedrexropHas nyra. be3yciioBHbIE U YCIOBHBIE PEDIICKCHI.

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

JdemoHcTpanumn

IToptper: W. I1. I1aBnos.

Tabnuupel u cxembl: «OIHOKIETOYHBIE BOJOPOCITN», «MHOTIOKIETOYHBIE
Bogopociany, «baktepumn», «lIpocreimme», «OpraHbl HBETKOBBIX PACTEHUII»,
«CucteMbl OpraHoB IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHEe cTpoeHue
HaceKkoMbIx», « Tkanu pactenuit», «KopHeBbie cuctembl», «CTpoeHue cTedms»,
«CTpoeHue JINCTOBOW IIACTUHKM», « TKaHU KUBOTHBIX», «CKEIET yeaoBeKay,
«IIumeBapurensHas cuctema», «KpoBeHocHass cucrteMa», «/lpixaTenbHas
cucreMa», «HepBHas cucrema», «Koxa», «MpllieyHas  cucremay,
«BpinenutenbHas cucremay, «JHIOKpUHHAs cuctemay, «CTpoeHue MBIIIIbI,
«Mmmynurer», «KumeunononmoctHelie», «(CxemMa MHTaHUS  PACTEHUII»,
«KpOBEHOCHBIE CHCTEMBI II03BOHOYHBIX JKMBOTHBIX», «CTpO€HHE TUApPBI»,
«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, UTJIOKOXHX, )KUBbIE SK3EMIUIIPbl KOMHATHBIX pacTeHUil, repbapuun
paCTEHHH pAa3HBIX OTAEJIOB, BIAXHBIC IPENAPaThl >KUBOTHBIX, CKEJETHI
ITIO3BOHOYHBIX, KOJUIEKIMU OECHO3BOHOYHBIX JXUBOTHBIX, CKEJIET 4YeEJIOBEKa,
o0opynoBaHUe [JIsl JIEMOHCTpAllMM IMOYBEHHOI'O M BO3AYIIHOTO MHUTAHUSA
pacTeHui, paculeIyieHus Kpaxmajga M OeNKoB Moja JeHCTBHEM (PEPMEHTOB,
o0opynoBaHHe [UIs JEMOHCTPALMU OIBITOB IO HM3MEPEHHUIO IKU3HEHHOU
€MKOCTH JIETKHX, MEXaHU3Ma JbIXaTCJIbHBIX JBMKEHHWM, MOJEIN TOJOBHOTO
MO3ra pa3JInYHbIX )KUBOTHBIX.

JlabopaTopHas pa6ora «/3yueHue TkaHel pacTeHUI.

JlabopaTopHas pabora «/3yueHue TkaHel KUBOTHBIX).

JlabopaTopHas pabora «3yueHrne opraHoB IIBETKOBOTO PACTEHUS.

Tema 10. PazmHokeHre u pa3BUTHE OPraHU3MOB



@®opMbI pa3MHOXKEHUSI OPraHU3MOB: Oecrojioe (BKIItoYas BEreTaTUBHOE) U
noysioBoe. Buapl 0ecnosoro pa3MHOMXKEHHA: TMOYKOBAHHWE, CHOPYJISALMS,
(parmMeHTalys, KIOHUPOBAHUE.

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

[IpenzapoasiiieBoe paszButue. [‘ameroreHes y >KuUBOTHBIX. IlojoBbie
xene3pl. OOpa3zoBaHME M pa3BUTHE IMOJOBBIX KieToK. CrnepMaroreses Hu
ooreHe3. CTpoeHHE MOJOBBIX KIETOK.

OmnogoTBOpeHne M ASMOPHOHAIBHOE pPa3BUTHE >KUBOTHBIX. CrHOCOObBI
OILTOIOTBOPEHMSI: HApY)HOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOE pa3BUTHE OPTraHU3MOB (OHTOreHEe3). OMOpHuojorus —
HayKa O Pa3BUTUU OpPraHu3MoB. Mopghozene3z — oOna u3 2enasHvix npobiem
ambpuonoeuu. Konyenyus mopghocenos u moodenu mopgoeeneza. Craauu
AMOpHOTeHe3a JKMBOTHBIX (Ha mnpuMmepe Jsarymku). Jpobnenuwe. Turmbl
npoOneHus. /lemepmunuposannoe U  HEOEPMUHUPOBAHHOE  OpoOIeHue.
bracmyna, munvr 6nacmyn. OCOOCHHOCTH JIPOOJICHUS MIICKOIMHMTAIONIUX.
3aponplllieBble JIUCTKU (TacTpyJisiius). 3akiagka OpraHoB W TKaHEH U3
3apOJBIIIEBBIX JINCTKOB. B3anMHOE BIMsSHHE YacTel pa3BUBAIOIIETOCA
3apojpliia (AMOpUOHATBHAS UHIYKINA). 3aKiIajiKa MIaHa CTPOCHUS KUBOTHOTO
KaK pe3ynbTaT MEpPapXWUECKUX B3aUMOAECHCTBUM TIeHOB. BnusHue Ha
AMOPUOHATBHOE PA3BUTHE PA3IUYHBIX (DaKTOPOB OKPYKAIOIIEH CPEIbl.

Poct u pasButue xuBOTHBIX. [locTomMOpuoHanbpHBIN Tepuon. [Ipsmoe u
HenpsiMoe pas3BuTHe. PasBuTHe c wmeraMopo3oM Yy OEClO3BOHOYHBIX H
MO3BOHOYHBIX >KMBOTHBIX. BHOJIIOrMYeckoe 3HaY€HUE MNPSIMOrO W HENPSIMOTO
pa3BUTHUsA, UX PAacCpPOCTpaHEHUE B npupoie. Tumbl pocta )KUBOTHBIX. DaKTOPHI
peryjsiliik  pocTa KUBOTHBIX M uyejoBeka. CTaguu MOCTIMOPHOHAIBHOIO
pa3BUTHUA y )KUBOTHBIX U yenoBeka. [lepuonibl onTorenesa yenoseka. Ctapenue
U CMEPTh KaKk OUOJIOTUYECKUE MPOLIECCHI.

PasmHoxxeHue u pasButue pacteHuil. ['ameroput u crnopodur. Meiio3 B
KU3HEHHOM MHKJIe pacTeHuil. OOpa3oBaHue cmop B Tpolecce Meio3sa.
'amerorene3 y pacteHuil. OIUIOAOTBOPEHUE U Pa3BUTHUE PACTUTEIBbHBIX
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 pazMHOXkeHUE», «Tumbl Gecrnoaoro
pa3sMHOXEHUD», «Pa3zMHOXkEHHE XIaMHUIOMOHAAb, «Pa3sMHOKEHUE IBIJIEHBI»,
«PasMHOXeHue  ruapel», «Meno3»,  «Xpomocombl»,  «l'ameToreHesy,
«CTpoeHue SAUIEKIIETKH U CIIepMaTo30u1a», «OCHOBHBIE CTAaJIUM OHTOTCHE3A,
«lIpsmoe m Hemnpsmoe pasButue», «Pa3BuTue MaKWCcKoOro xykay», «Pa3Butue
capanun», «Pa3Butne nArymku», «JIBOHHOE OIUIOJIOTBOPEHUE Yy IIBETKOBBIX
pacteHuit», «CTpoeHHE CEMSIH OJHOJOJBHBIX W JBYJIOJBHBIX PACTECHHII»,
«KV3HEHHBI 1LHUKI MOPCKOM KamycTol», <«JKU3HEHHBIH LUKI MXay,
«OKW3HEHHBIN MUK TAOPOTHUKAY, < KU3HEHHBIN UK COCHBI».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIpENapaThl SUIEKICTOK U
CIIEpMAaTO30MI0B, MOJIENb «I MK pa3BUTHUS JISATYIIKW.

JlaGoparopHass padora «l3ydyeHue CTpPOEHUS TMOJIOBBIX KIJIETOK Ha
TFOTOBBIX MUKpOIIpenapaTaxy.

IIpakTuyeckas padora «BblsBIEHHE MPU3HAKOB CXOJCTBA 3aPOABIIICH
MO3BOHOYHBIX >KUBOTHBIX).

JlaGoparopHass padora «CTpoeHuUE OpPraHoB Pa3MHOMXEHHS BBICHIUX
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. Posib 0T€e4eCTBEHHBIX YUEHBIX B Pa3BUTUHU
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, aJIbTEPHATUBHBIC IPU3HAKU, JOMUHAHTHBIA U
PEIECCUBHBIN MPHU3HAK, TOMO3UT0Ta, T€TEPO3UT0Ta, YUCTAs JIMHUS, THUOPHUIBI,
reHotur, (eHotun. OCHOBHBIE METOJbl TEHETHKH: THOPUIOIOTHUECKHM,
LUTOJIOTUYECKUI, MOJICKYJISIPHO-TEHETUUECKU .

JdemoHncTpanumn

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

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

JlabopaTtopHass padGora «/I[pozodmia KkKak OOBEKT TEHETHYECCKUX

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

eauHooOpaszusi rUOpUIOB TMepBoro mnokoJyieHus. [IpaBuwio JOMHUHUpPOBAHUS.



Bropon 3akoH Menaensa — 3aKOH pacuieIuieHus Npu3HakoB. Llutomornueckue
OCHOBBI MOHOTHOPHUIHOTO CKpeluBaHus. [ unoreza 4yncToThl ramer.

AHanu3upyomnee CKpeEllUBaHHUE. [IpomexxyTouHbIM XapaxkTep
HacJieoBaHus. PaciienyieHue Npu3HakoB IIPU HEIIOJIHOM JOMUHUPOBAHUU.
HuruOpuaHoe ckpemuBanue. Tpertudt 3akoH MeHaens — 3aKoH

HE3aBUCMMOTO  HACJIEIOBaHUsS  NpPU3HAKOB.  LluTOnmormyeckue  OCHOBBI
JTUTUOPUIHOTO CKPEITUBAHMUS.

CueruieHHOe  HacieioBaHue mnpuszHakoB. PaGorst T. Moprana.
CuenneHHoe HacJIeJOBAHUE T'€HOB, HAPYIICHUE CLEIUICHUS MEXIYy T'€HaMH.
XpoMOCOMHasi TEOpHUs HACIEICTBEHHOCTH.

I'enetnka nmosia. XpoMOCOMHBIM MEXaHU3M OMNPENEICHUS 1M0Ja. AyTOCOMBI
U TOJIOBBIE  XPOMOCOMBI. ['OMOramMeTHbli W  TE€TepOraMeTHBIA  TOJI.
I'eHetnyeckass CTpyKTypa TNOJIOBBIX XpoMocoM. HacnenoBanue NpU3HAKOB,
CLICTUICHHBIX C TIOJIOM.

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

['eHeTnyecknil KOHTPOJIb PAa3BUTHS PACTEHUM, )KUBOTHBIX U UYEJIOBEKA, a
Takke (U3HOJOTUYECKUX MPOIECCOB, MOBEACHUS U KOTHUTHUBHBIX (DYHKIIMM.
['eneTnueckrie MeXaHU3Mbl CHUMOHMOTEHE3a, MEXaHM3Mbl B3aMMOJECHCTBUSA
«XO3MH — Tapa3uT» M «XO35IMH — MHUKpOOMOM». ['eHeTHdecKue acreKThl
KOHTPOJISI U U3MEHEHHUs HAClIeJICTBEHHON MH(OPMAIINU B MOKOJEHUSX KIETOK U
OpPraHu3MOB.

JdeMoHCTpanuu

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

Tabmumer u cxembl: «llepBblii W BTOpoW 3akoHbI Menuens», «Tpetuit
3akOH  Mennens», «Ananuzupylomee  ckpemuBaHue»,  «HemomHoe
JTOMHUHHpOBaHUE», «CIIETNIEHHOE HACJeOBaHWE MPHU3HAKOB Y JPO30(HUIBI»,
«l'enetuxka moma», «Kapumotunm denoBeka», «Kapuwotum apo30Quiiby,
«Kapuotun nruip», «MHOXECTBEHHBIN aenu3sm», «BzaumonencTBue
TEHOBY.

O6opynoBaHue: MOJENb [JIs JEMOHCTpAIlMM 3aKOHOB EIWHO00pa3us
rUOpUIOB TIEPBOTO TOKOJCHWS W PACHICTUICHHWS] TPHU3HAKOB, MOJETh IS
JEMOHCTPAlMH 3aKOHA HE3aBUCHUMOIO HACJIEAOBAaHHS MPU3HAKOB, MOJEIb IS
JEMOHCTPALMU CLEIJICHHOTO HACJIEIOBaHUs MTPU3HAKOB, CBETOBOM MHMKPOCKOI,
MHUKporipenapar: «JIpo3odunay.

IIpakTnueckass padora «/3yueHue pe3ylbTaTOB MOHOTUOPUAHOTO
CKpEIIMBAaHUS Y APO30(PUIBD.



IIpakTnueckas padora «/3ydyeHue pe3ynbTaToB  JUTHOPUIHOTO
CKpEIIMBAHUS y IPO30(PUIBD».

Tema 13. 3akoHOMEpPHOCTH H3MEHYUBOCTH

BzaumoneiictBue reHoruna u cpeapl npu (GopMuUpoBaHUU (EHOTHIA.
N3meHunBOCTh mNpu3HAakoB. KadyeCcTBEHHBIE W KOJUYECTBEHHBIE MPU3HAKHU.
Buapl 13MEeHYMBOCTH: HEHACIIEICTBEHHAS U HACJIEACTBECHHAS.

MoaudukannonHass HM3MEHYMBOCTb. Poiib cpeasl B (hOpMHUpPOBAHUU
MOIU(PUKALUOHHOM U3MEHYHUBOCTHU. Hopma peaxkuuu IIPU3HAKA.
Bapuanuonnsiii psag u BapuanuonHas kpusas (B. Moranmucen). CpoiicTBa
MOIU(PUKALTUOHHON U3MEHYMBOCTH.

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

KombOunaTuBHasT M3MEHYMBOCTh. Mei03 M T0JIOBOM MPOIECC — OCHOBA
KOMOMHATUBHONM W3MEHYMBOCTH. POJIb KOMOMHATUBHOM W3MEHYMBOCTH B
CO3/IJaHUM TeHETUYECKOT0 Pa3HOo00pa3us B Mpejiesiax OJTHOTO BUA.

MyTalnmoHHas W3MEHYMBOCTh. Buabl MyTaluidi: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHBIE MW MHIAYUHMPOBAHHBIE MyTalUWU. SaepHble W
nuToriasMatTuyeckue Myrtamuud. ComaTUYeCKHe U TOJIOBbIE  MYTAallWH.
[IprunHbBl BOBHUKHOBEHUSI MyTallMid. MyTareHbl U UX BIMSHUE HA OPTraHU3MBI.
3aKOHOMEPHOCTH MYTAalIMOHHOTO TpoIlecca. 3aKOH TOMOJIOTHYECKUX PSAJIOB B
HacyencTBeHHo n3menunBocty (H.M. BaBuioB). BuesnepHas M3MEeHYUBOCTh U
HACJIEJICTBEHHOCTb.

Dnueenemuxa u OSNUSEHOMUKA, POJb INUCEHEMUYECKUX (HaKmopos 6
HACIe008aAHUU U UBMEHYUBOCU (DEeHOMUNUYECKUX NPUSHAKOB ) OP2AHUMOS.

JdeMoHCTpamuu

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

Tabmumer w  cxembl: «Buapl wm3MeHUmBOCTHY, «MoaudukanmoHHasS

U3MECHYHUBOCTBY, «KomOuHaTuBHaAs W3MECHYHUBOCTBY, «Meiio3,
«OmnomorBopeHue», «l'eHeTmdeckne 3a0oJieBaHUS  YejoBeKa», «Buasl
MYTaLumn».

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

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

IIpakTuueckas padora «Myrauun Yy Jpo3oduiibl (Ha TOTOBBIX
MHUKpOIIpenapaTax)y.



Tema 14. I'eHeTnka yejioBeKa

Kapuortun yenoseka. MexayHapoHasi mporpaMma HUCCIEA0BAaHUS T€HOMA
yejaoBeKa. MeTonbl HW3y4YeHUs TEHETUKU 4YEJIOBEKAa: TE€HEAJIOTHYECKH,
OJIM3HEIIOBLIN, LIUTOr€HETUYECCKU, MOMYJIAUOHHO-CTATUCTUYECKU U,
MOJIEKYJISIPHO-TE€HETUYECKUM. CoBpemMeHHOE ONpEAECICHUE FeHOTHUIIA:
MOJTHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCJIE C TTOMOIIBIO
[111P-anamm3a. HacneacTtBennble 3abojieBaHusl  4yeloBeka. [ eHHbIE W
XpPOMOCOMHBIE OoJIe3HM  dYCIOBEKA. bonesnm ¢ HacJaeACTBEHHOMU
IPEAPACIION0KEHHOCTBIO. 3HauyeHHue MEIUIIMHCKOM TeHECTUKH B
PEIOTBPAIICHUN U JICUYCHUM NeHEeTUYeCKUX 3a00jeBaHMM YenoBeka. Meauko-
FeHETHYECKOE KOHCYJIbTUPOBAHUE. CTBOIOBBIC KJICTKH. [TonsTue
«TEHETHYECKOTO Tpy3a». OTHYECKUE acHeKThl MCCIeAOBaHUNW B 00JacTu
pElaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'eneTtnyeckne (HakTOphl MOBBINICHHOW YYBCTBUTEIBHOCTH YEJIOBEKA K
bu3MYecCKOMy W XUMHUYECKOMY  3arpsi3HEHUIO  OKPYXKAroIIeH  Cpejbl.
I'eneTnyeckas mpeapacnoioKEHHOCTh YET0BEKa K MaTOJIOTHUSIM.

JdemoHcTpanumn

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

IIpakTuyeckasi padora «CocTtaBiaeHUE U aHAJIU3 POJOCIOBHON.

Tema 15. Centekuusi OpraHusMoB

JloMecTukaiuss U CeJIEeKUMs. 3apOKJICHUE CEJCKIUH U JIOMECTUKAIWHU.
VYyenne H. W. BaBunoBa o LleHTpax NpOUCXOXKIACHUS U MHOro0Opas3us
KYJIbTYPHBIX pacTeHuidl. Poib cenexkiuu B CO3JaHUU COPTOB PACTEHUN U MOPOJI
KUBOTHBIX. CopT, mnopoaa, IMTaMM. 3aKOH T'OMOJOTHMYECKHX pPSIA0B B
HacjlenACcTBeHHONW wm3MeHunBocth H. . BaBunoBa, ero 3HaueHuUe I
CEJIEKIIMOHHON PadOTHI.

Meronpl ceneKunoHHOM paboThl. MICKyCCTBEHHBI OTOOp: MAacCOBBIA U
WHIWBUAYAJIbHBIA.  JTanmbl  KOMOWHAIIMOHHOW  cenekuuu.  VcrmblTaHue
MPOM3BOUTENCH TI0 MOTOMCTBY. OTOOp MO TEHOTHITY C IOMOIIBIO OICHKH
¢dbeHoTHIa MOTOMCTBA M OTOOP O TEHOTUITY ¢ rmomoIbio aHanmmza J{HK.

HckyccTBEHHBI ~ MyTareHe3 Kak METOJl CEJIEKIMOHHOW  padoThI.
PaguaimoHHbIll YW XHUMHWYECKMHW MYyTareHe3 Kak HWCTOYHHUK MYTalud y
KYJbTYPHBIX ()OpM OpraHu3MoB. VMcrmoabp30BaHHE TEHOMHOTO PEIaKTHPOBAHUS
1 MeTos10B pekoMOnHaHTHBIX JIHK 115 monydeHuss ucxoaHoro matepuaia Jijis
CEJICKIIHM.

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



CKpeIllMBaHUe, WIM ayTOpuAuHr. ['eTrepo3nc u ero npuyuHbl. Vcnonb3oBaHue
reteposuca B cenekiuu. Otaanénnas rudbpuauzanus. [lpeononenue Oecrionus
MEXBHUJIOBBIX THOPUIOB. JIOCTHMIXKEHUSI CENeKIMU PACTCHUN U KUBOTHBIX.
«3enénas pegonoyusy.

CoxpaHeHue U U3YyUYEHHE TEHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUM
M UX JUKUX poAauyed JUisi CO3JaHUs HOBBIX COPTOB W THOPUIIOB
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 HUCle C NPUMEHEHUEeM COBPEMEHHbIX Memooos
HAYYHbIX UCCNIe008aHUL, NePed0sbiX udel U NepCneKmMuUGHbIX MeXHON02UU.

JdemoHcTpanumn

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

Tabmumpelr u  cxembl: «lleHTpbI TPOMCXOXKIEHUS W MHOT00O0pa3us
KYJbTYPHBIX PAacTEHHI», «3aKOH TOMOJIOTUYECKHX PSIJ0B B HACJIEIACTBEHHOMU
U3MEHYMBOCTHY», «Metoasl cenekmun», «OtrnanéHHas TUOpUAM3ALIUSY,
«MyTarenes».

JlabopaTopHas padora «l3ydeHune cCOpPTOB KyJIbTYPHBIX pPAacTEHHN U
OPOJ AOMAIIHUX )KUBOTHBIX).

JlaGoparopHasi padora «3ydyeHre METOJIOB CEJIEKIIUN PACTCHUI.

IIpakTuyeckas padora «IIpuBuBKa pacTeHU».

Ikckypeusi «OCHOBHBIE METOJIbI M JOCTUXKEHHUSI CEJEKIMU PACTEHUN U
KUBOTHBIX  (Ha  CEJIEKUUMOHHYIO  CTaHIMIO, IwieMeHHyro  (epmy,
COPTOMCTIBITATEIHBIA YYacCTOK, B TEIUIMYHOE XO34MCTBO, B J1aOOpPATOPHIO
arpOyHUBEPCUTETA WJIK HAYYHOTO LICHTPA)».

Tema 16. buoTexHo10rus 1 CHHTETHYECKAas1 O0MOJI0TUsA

OOBEKThI, UCTIONB3yeMble B OMOTEXHOJIOTUH, — KJIETOYHBIC M TKAHEBBIC
KYJbTYpbl, =~ MHUKPOOPraHM3Mbl, = HMX  XapakTEpUCTHKA.  [paauiiMOHHasA
OuoTexHoyorusa: XjeOonedeHue, TOMyUYeHUE KHCIOMOJIOYHBIX TMPOIYKTOB,
BuHOAenue. MukpoOuonornueckuii cuHTe3. OOBEKTHI MUKPOOMOTOTHYECKUX
TexHoJiorui. [Ipon3BoacTBO OenKa, aMUHOKUCIOT U BUTAMUHOB.

Co3naHue TeXHOJOTMH M MHCTPYMEHTOB II€J€HANPABIECHHOIO U3MEHEHUS
U KOHCTPYUPOBAaHHMS TE€HOMOB C LEJbIO TMOJYYEHHS OpPraHU3MOB M UX
KOMIIOHEHTOB, COAEPKAIINX HE BCTPEUAIOIIHNECS B IPUPOJI€ OMOCUHTETHUYECKUE
My TH.

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



sMOpuorene3. Mcnonb3oBaHUe TaIlIOUJIOB B CEJEKUUU pacTeHui. [lonyuenue
MOHOKNOHATIbHBIX anmumexl. Hcnonvzoeanue  MOHOKIOHATbHBIX u
NOJIUKNOHANILHBLIX anmumen 6 Mmeouyune. VICKyCCTBEHHOE OIUIOAOTBOPEHUE.
PexoHcTpyKIMa — AMUEKIETOK U KIOHUPOBAaHWE  JKUBOTHBIX. Meron
TPAHCIUIAHTALUU SIACP KIETOK. TexHonocuu 0300posieHus, Kyibmusupo8anus u
MUKPOKIOHANIbHO20 PA3MHONCEHUSL CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOCOMHasi U TeHHasg HMHXeHepus. VICKycCTBEHHBI CHHTE3 IeHa U
koHCTpyupoBanue  pexomOuHantuelx JHK.  Cosdanue  mpanceennwix
opeanuzmog. JIOCTMIKEHMSI M TEpPCIEKTUBBI XPOMOCOMHOW W  TE€HHOM
UHXKEHEepUU. DKOJIOTHUECKUE U 3TUYECKHUE MPOOJIEMbl TeHHON UHKEHEPUH.

Menuuunckue OuorexHonoruu. IloctreHomHas nudpoBas MeAUIMHA.
[MIIP-nuarnoctrka. MeTabOJIOMHBIM aHAIW3, TEHOLICHTPUUECKUN aHaIu3
IpOTEOMa YEJIOBEKA [JIi OLEHKU COCTOSIHHUSI €ro 310poBbs. Mcmoiap3oBaHHE
CTBOJIOBBIX KJeTOK. TapretHas tepanus paka. 3D-OuomnxeHepus yis
pa3paboTKu (yHIAMEHTAJbHBIX OCHOB MEIAUIIMHCKUX TEXHOJIOTHH, CO3AaHUs
KOMIUIEKCHBIX TKaHEH COUeTaHHEM TEXHOJOTHU TPEXMEPHOTO OMONPUHTHHTA U
ckadonauHra 15 pelieHus 3a1a4 MepcoHaTN3UPOBAHHON MeTUIUHBI.

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

JdeMoHCcTpamuun

Tabmumer  u cxeMmbl:  «Mcmonb3oBaHME  MHUKPOOPTaHM3MOB B
IPOMBIIUIEHHOM  IPOU3BOACTBE», «KiletouHas  uHXKeHepus», «l'eHHad
UHXCHEPUSD).

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 IBOJIONUOHHBIX NMpeEACTABJICHUN B
OuoJioruu

OpomonuonHas teopusi Y. JlapBuHa. IlpeAnochlIKM BO3HUKHOBEHUS
napuHu3Ma. JKu3Hb 1 Hay4yHas AesarenbHocTh Y. JlapBuHa.



JIBwxymue cuibl  dBomonuu  BugoB 1no Y. JlapBuHy (BbICOKas
WHTEHCUBHOCTh PA3MHOXKEHUSI OPraHU3MOB, HACJIEICTBEHHAs W3MEHYUBOCTb,
O6opb0a 3a CylllecTBOBaHUE, €CTECTBEHHBIN U UCKYCCTBEHHBINH OTOOD).

Odopmnenue cunretnueckoit teopuu sBomonuu (CTD). HeitrpanbHas
Teopusi dBoitouud. COBpEMEHHas HSBOJIIOIMOHHAs Ouoiorus. 3HaueHUe
ABOJIIOIIMOHHOW TeOpuu B (HOPMUPOBAHUM ECTECTBEHHO-HAYUYHOU KapPTUHBI
Mupa.

JdemoHcTpanumn

[Toptpetsl: Apucrorens, K. JIunnen, XK. b. Jlamapk, 3. XK. Cent-Unep, K.
Krosbe, Y. Hapsun, C. C. YUerBepuxos, U. N. llImansraysen, x. Xonaein, /1.
K. benses.

Tabmumper u cxembl: «Cucrema >xuBoit mnpupoasl (mo K. Jlunnaero)y,
«JlectHuna sxuBbIX cymiecTB (mo Jlamapky)», «Mexanusm ¢GopMHUpPOBaHUS
pUCTIOCOOJIEHU y pacTeHui u *KUBOTHBIX (1o Jlamapky)», «Kapra-cxema
Mapumpyta nyremectsuss Y. [apsuna», «Haxonku Y. JlapBuna», «Popmsl
O0opbObI  3a  cymecTtBoBaHue», «llopoasr romybeit», «MHoroobpasue
KyJIbTYpHBIX (opM KamycTel», «Ilopoabl moOMamHUX >XUBOTHBIX», «Cxema
oOpa3zoBanus HOBBIX BuAOB (mo Y. Japsuny)», «Cxema COOTHOIIEHUS
JOBIKYIIUX CHJI ABOJIOLUN», «OCHOBHBIE MOJIOKEHUSI CUHTETUYECKON TEOpHUH
SBOTIOLIMM.

Tema 2. MUKPOIBOJIIOIMS U €€ pe3yJIbTaThl

[lonynsiuuss Kak »dleMEHTapHas eauHuna H3Boonud. COBpEMEHHBIE
METOJIbI OIICHKM TE€HETHYECKOTrO pPa3zHOooOpa3usi M CTPYKTYPHl TOMYJISIIHMA.
N3menenne reHodoHIA TMOMYJSIMA KAk dSJIEMEHTAapHOE HJBOJIIOIMOHHOE
sBJIIeHUE. 3aKOH TeHeTndYeckoro papHoBecus JIx. Xapau, B. BaiinOepra.

DneMeHTapHbIe (aKTOphl (ABMIKYIIUE CHJIBI) ABOJIONMH. MyTalmOHHBIN
npouecc. KomOmHaTHBHAsT W3MEHYMBOCTh. Jlpeid) TreHoB — ciiydaifHbie
HEHAIpPaBJICHHBIE WM3MEHEHHUS YacTOT ajulelied B Tomyisanuax. DPdekT
ocHOBatensi. Idppexm Oymouiiounozo eopaviuka. CHUdCEHUE 2eHemUYecKo2o
pasnoobpaszus: npudunsl u creocmsus. Ilposenenue sghghpexma opetigpa cenog 6
bonvwux u  manvix nonyaayusx. Mwurpanuu.  V3oisSIus  OMYJISITAN:
reorpadudeckas (IpoCTpaHCTBEHHAs ), OroIorndeckas (pempoayKTHBHAS).

EctectBennsiii otO0p — HampaBistommii ¢gakrtop sBomoruu. Dopmbr
€CTECTBEHHOT0 OTOOpa: JBWXKYIIUA, CTaOUIM3UPYIOMINH, pa3pblBaOLIUN
(mu3pyntuBHbIi). [lonoBoit 0T00p. BO3HMKHOBEHUE W 3BOJIOLMS COLUATIBLHOTO
MOBEJICHUS] )KUBOTHBIX.

[Ipucnoco6seHHOCT, OPraHU3MOB KaK pe3yJbTaT MHUKPOIBOJIOLUH.
Bo3nukHoBeHue  mpucnocoOiieHuil 'y  opranu3MoB.  Apomopdo3bl U



Ao JalTaliy. ITpumepsl PUCTIOCOOICHUI y OpPraHU3MOB:
Mopdonoruyeckre, (QU3NOIOTHYECKUE, OUOXMMHUYECKHE, TOBEACHUYECKUE.
OTHOCHUTENBHOCTh TPUCIOCOOJIEHHOCTH OPTraHU3MOB.

Bun, ero kxputepum u cTpykTypa. BupooOpa3zoBaHue Kak pe3ynbTaT
MUKPO3BOIIOIUHU. M3omsuus — kirodeBoil gakrop BupooOpazoBanud. [lytu u
CrocoObl BUJI000pa30BaHUS: aJIONAaTPUYECKOE (reorpaduueckoe),
CUMIIATPUYECKOE  (PKOJIOTMYECKOE), «MTHOBEHHOE»  (MOJIMIUIOUIU3AINSA,
rubpuan3zanus). JJmuTeasHOCTh ABOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3mMbl pOpMUPOBAHUSL OMOJIOTMUECKOTO pa3HOOOpa3usl.

Ponb 3BonOIIMOHHONW OWONOrMM B pa3pabOTKE Hay4YHBIX METO/OB
coxpaHeHus: 6uopa3zHooOpa3usi. MUKpPOIBOIIONUS U KOIBOJIOLMS Mapa3uToB U
ux xo03s1eB. MexaHu3zMbl (OPMHUPOBAHUS YCTOMUMBOCTH K AHTUOMOTHUKAM H
criocoObl OOPHOBI C HEH.

JdemoHcTpanumn

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

Tabmuupel u cxembl: «MyTalMoHHas U3MEHUYUBOCThY», «llomynsunonnas
CTpyKTypa Buaa», «Cxema TposBiIeHHS 3akoHa Xapau—BaitnOepray,
«/IBMKylllue CHUJIBI HBONIOLHMM», «DKOJOTHMYECKas M3OJSALUS OIS LU
ceBaHcKoU (popenny, «'eorpaduueckast U3OIAIUS JTUCTBEHHUIBI CHOUPCKON U
JUMCTBEHHULIBI 1aypcKoi», «llomynsiroHHbIE BOJHBI YMCIEHHOCTH XUIIHUKOB
U KepTB», «Cxema NeHCTBUSA €CTeCTBEHHOro oToopay, «Dopmbl GopbObI 3a
cyliecTBoBaHUE», «MHAycTpuanbHblli MenaHu3M», <« KuBBIE HCKOMAeMBIE»,
«ITokpoBuTENbCTBEHHAsI OKpacka >KMBOTHBIX», «lIpemymnpexnaromas okpacka
KUBOTHBIX»,  «Duszmonornueckue  agantamun»,  «lIpucrnocobreHHOCTD
OpPraHU3MOB U €€ OTHOCHUTEIBHOCTBY», «Kpurepun BHAa», «Buabl-mIBOMHUKNY,
«Ctpyktypa BHma B mpupone»,  «CrmocoObl  BHA000pa30BAHUS»,
«["eorpadpuyeckoe BUI000pa30oBaHue TpEX BUJIOB JIAHJBIIIE,
«IKOJOTMYeCcKOe BUA000pa30BaHUE BUJIOB CUHUID, «IloNUIIIONIbI pacTeHHiI»,
«KanycTHO-peneunbIil rubpumy.

O6opynoBanue: repbapuu pacTeHH, KOJUICKIIMM HACEKOMBIX, Uydela
OTUI] U 3Bepel C MpUMEPAMH Pa3IUYHBIX MPUCITOCOONEHUHN, yydena MTUIl U
3BEpeil pa3HbIX BUJIOB, repOapuu pacTeHUN OJMU3KUX BUJIOB, 0OPA30BaBIIMXCS
Pa3IMYHBIMU CIIOCOOAMHU.

JlabopaTopHas padora «BbIsiBIeHHE MU3MEHUYMBOCTH y OCOO€M OIHOTO
BUJIA».

JlabopaTopHass pabora «lIpucmocoOieHnss OpPraHU3MOB H  HX
OTHOCHUTEJbHAS 11€JIECO00PA3ZHOCTD.



JlabopaTtopnas padora «CpaBHeHHE BHIOB IO MOP(POIOrHYECKOMY
KPUTEPUIO».

Tema 3. Maxkpo3Boouus U €€ pe3yJbTaThl

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

buoreorpaguueckue mMeroasl uyueHus 3Boionnu. CpaBHeHUE (Piiopbl U
dbayHbl MaTEpUKOB M OCTPOBOB. buoreorpaduueckue obnactu 3emiau. Bunbi-
SHAEMUKHU U PEIIUKTHI.

OMOpHOJIOTUYECKHE U CPAaBHUTEIbHO-MOP(OJOTUYECKUE  METObI
U3Y4YEeHHs] HBOJIIOIMHU. ['eHeTHueckre MeXaHHW3Mbl 3BOJIOLMH OHTOreHEe3a MU
NOSIBJICHHUSI SBOJIOLUMOHHBIX HOBIIECTB. ['OMOJOrMYHBIE U aHAJOTUYHbBIE
opranbl. PyaumenTapHble OopraHbl U aTaBU3Mbl. MOJEKYJISIpHO-TEHETHYECKHE,
OMOXMMHUYECKME W  MaTeMaTUYeCKUe  METOJbl  M3YyYEHHS  DBOJIOLHUU.
['omonoruunbie reHbl. COBpeMEHHbIE METObI MOCTPOCHUS (PUIIOTCHETHYECKUX
JEPEBBEB.

XPpOMOCOMHBIE MYTallMX U HBOJIIOIUSI TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (TpaBuja) JBOMOUMH. [lpunyun cmeHwvl

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

«ApxeonTepukcy, «3Bepo3yobie smepb», «Creromedans», «PunHnoduUTHN,
«CemeHHBIE MANOPOTHUKWY», «buoreorpadguueckue 30HBI 3emin», «/peiid
KOHTHHEHTOBY», «Penmukto», «HauanpHble cTaauu 3MOpUOHAIBHOTO Pa3BUTHS
MMO3BOHOYHBIX KMBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTUYHBIE OpPraHbl»,
«PynumeHThI», «ATaBU3MBI»Y, «XpPOMOCOMHBIE HAOOpHl  dYelOBEeKa W
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  KU3HU
(kpeanmonusM). ['unore3a MNOCTOSIHHOTO CaMO3apOXKACHUS JKU3HU U €€



onposepxkeHne onbitamu @D, Pemu, JI. Cnamwranmanum, JI.  Ilactepa.
[IpoucxoxieHne KU3HU U aCTPOOUOIIOTHS.

OcHOBHBIE  JTambl ~ HEOpraHu4yeckod  sBomounu.  [lmaHerapHas
(reosoruyeckas) JBOJIONUA. XHMHUUYECKas JBOJIONHUSA. AOHOTEHHBIM 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 . Ménnepa. Pu6osumbr (T. Uek) u rumore3a «mupa PHK» V.
['unGepra. ®opmupoBaHue MeMOpaH U BOSHUKHOBEHHUE MPOTOKIIETKH.

Hcropus 3emnm u Metoapl e€ mn3ydeHus. lckonmaeMble OpraHUYECKUE
octatku. ['eoxpononoruss u e€ Meroabl. OTHocuTenbHass W aOCONIOTHAs
reoXpOHOJIOTHs. ['e0OXpOHOIOrHYecKas Kana: 30Hbl, dpPbl, IEPUOJbI, JTOXU.

HavanpHbie »3Tanbl opraHudeckoil 3Boiroluu. [losiBIeHHE W 3BOIIOLMS
NEPBBIX KIETOK. DBOJIONMS MeTaboan3Ma. Bo3HUKHOBEHUE MEPBBIX 9KOCUCTEM.
CoBpemeHHbIE MHKpPOOHBIE OMOIUIEHKM Kak aHajor TNEepBbIX Ha 3emiie
coobmiectB. CTpoMaTonuThl. [IpokapuoTsl U 3yKapuOTHI.

[Ipoucxoxnenue AYKapuoT (cumbuorenes). DBOJIIOLIMOHHOE
IPOUCXOKACHUE BHUPYCOB. IIpOMCXOKIEHHE MHOTOKIETOYHBIX OPraHU3MOB.
BoO3HUKHOBEHNE OCHOBHBIX TPYIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE ATambl HBOJIIOIUH BBICHIUX pacTeHuil. OCHOBHBIE apoMOp(}O3bI
pactennii. Beixoxg pacteHust Ha cymy. [losiBieHHWe CIOPOBBIX PacTeHUN U
3aBoeBaHHe MMM cymHd. CeMeHHble pacTeHus. [IpomcxokieHue IBETKOBBIX
pacTeHHui.

OcHOBHBIE ATamnbl IBONIOIUU KMBOTHOTO Mupa. OCHOBHBIE apoMOp(dO3bI
KUBOTHBIX. BeHyckas ¢ayna. KemOpuiickuii B3pbIB — OSBICHUE COBPEMEHHBIX
tunioB. IlepBble  XOpaoBble KMBOTHbIE. JKuU3Hb B BOJAE. DBOJIOLUA
mo3BOHOYHBIX. [Ipoucxoxaenne ambudbuii u pentunuid. [Ipoumcxoxnenue
MJeKkonuTaommx W nruin. [lpuHmun kmodeBoro apomopdosza. OcBoeHHe
0eCTI03BOHOYHBIMH M TIO3BOHOYHBIMH KMBOTHBIMU CYIIIH.

PazButre xu3HuM Ha 3emiie MO 3paM U NEPUOJAM: apXeu, MPOTEepO30u,
Majgeo30i, Me3030M, KaitHo30M. OOmas xapakTepucTHKa KiuMaTa W
reoJIOTHYeCKUX mpoueccoB. [losBIeHne M pacuBeT XapaKTEPHBIX OPraHU3MOB.
VYrrneobpa3oBaHue: ero yCIOBUS U BIMSHUE HA Ta30BBIM COCTAB aTMOCHEPHI.

MaccoBble BBIMUPAaHUSI — DKOJIOTMYECKHAE KPU3KUCHI Mpouuioro. IIlpuunHel
U CIIEICTBUSI MAcCOBbIX BbIMHpaHUil. COBPEMEHHBIA IKOJIOTUUYECKUN KPU3HC,
ero ocooennoctu. [Ipobrema coxpaneHus 6nopazHooOpas3usi Ha 3eMIie.

CoBpemeHHas cucteMa opranndeckoro mupa. [lpunuunsl kinaccudukanuu
oprann3mMoB. OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPTAHU3MOB.



JdemoHcTpanumn

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

Tabmuipl u cxembl: «Cxema onbitTa @. Penuy», «Cxema onwita JI. Tlactepa
[0 W3YYEHHIO CaMO3apoXKIeHus xku3Hu», «Cxema ombita C. Mwumnepa, I
IOpu», «3JT1anbl HEOPraHMYECKON IBOIIOLUNY, «]'€OXPOHOIOTHYECKas LKA,
«HauvanpHbple STanbl OpraHuyeckod HBomonuu», «Cxema oOpa3oBaHuUs
YKapuoT MyTéM cumOuoreHesa», «Cucrema >XKUBOM TpuUpoabl», «CTpoeHue
BUpyca», «ApoMopdo3bl pacteHuil», «PuHHOPUTH), «OIHOKIETOYHBIE
BOAOpOCHN», «MHOIOKIETOUHBIE BoOmOpocian», «Mxu», «IlanopoTHUKNY,
«l'onocemenHple pacteHus», «Opransl IBETKOBBIX pacTeHHi», «Cxema
pPa3BUTHs KUBOTHOTO MHpa», «ApomMopdo3bl KUBOTHBIX», «lIpocreifmiuey,
«Kumeunononoctusie», «llnockue uepBu», «YUnenucronorue», «PbiObY,
«3eMHOBOnIHBIE», «lIpecmbikarommecs», «IItuipy, «MIIEKONUTAIOIIKE,
«Pa3BuTHE KU3HM B apXeUCKOU 3pe», «Pa3BuTHE XU3HU B IPOTEPO30UCKOU
ape», «Pa3BuTmMe KU3HM B IANECO30MCKOM dpe», «Pa3Burhe KU3HU B
ME3030iCKON 3pey», «Pa3BuThe KHU3HU B KaillHO30iCKOW 3pe», «CoBpeMeHHas
CHUCTEMA OPTaHUYECKOI'O MUPAY.

O6opynoBanue: repbapuy pPAaCTEHUN PA3IUYHBIX OTAENIOB, KOJUIEKIUU
HAaCEKOMBIX, BJIAXKHBIE TMIpENapaTbl JKUBOTHBIX, PAKOBHUHBI MOJIIIOCKOB,
KOJUIEKLIUHM WTJIOKOXKHUX, CKEJIEThl MO3BOHOYHBIX >KMBOTHBIX, Uydesla NTUL U
3BEpeil, KOJUIEKIMH OKaMEHEJIOCTEH, TMIOJIE3HbIX HCKOMAEMBIX, MYJDKH
OpraHUYECKUX OCTaTKOB OPraHU3MOB.

Bupryaabnasa Ja0opatopHas padora «MojeaupoBaHUE OIMBITOB
Mumiepa—tOpu 1o  U3y4eHHI0O A0MOTEHHOTO CHHTE3a OpPraHUYEeCKUX
COCIMHEHUH B MIEPBUYHOM aTMoOchepe.

JlaGoparopHasi pabora «M3ydeHrHe M ONMUCaHME HMCKOMAEMBIX OCTAaTKOB
IPEBHUX OPTraHU3MOB).

IIpakTnueckas padora «l3ydueHne OCOOEHHOCTEH CTPOEHHUS pPAaCTCHUU
Pa3HBIX OTAEIIOBY.

IIpakTnueckas  padora  «M3yueHume  OCOOEHHOCTEH  CTpOEHUS
ITO3BOHOYHBIX JKMBOTHBIX).

Tema S. IIpoucxoxkaeHue yej0BeKa — AaHTPOINOreHe3

Paznensl u 3amaun aHTpOnosiorui. MeToabpl aHTPOMOJIOTHH.

CraHOBJIEHUE MPEACTABICHUNA O MPOUCXOXKIEHUU YesloBeKa. Peaurnoszueie
B033peHUsI. COBPEMEHHBIE HAYUYHbIE TEOPHUU.

CxoxcTBo uyenoBeka ¢ JKMBOTHBIMM. (CHCTEMAaTHYECKOE ITOJIOKECHHE
yenoBeka. CBHUIETENbCTBA CXOACTBA YEJIOBEKAa C KMBOTHBIMHU: CPaBHHUTEIBHO-



MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (b13M0JI0ro-0MOXUMUYECKUE,
noBeAeHueckue. OTIMYMS YeIOBE€Ka OT JKUBOTHBIX. [IpsiMoxoxzaeHue u
KOMILJIEKC CBSI3aHHBIX C HUM IPHU3HAKOB. Pa3BUTHE rOJIOBHOIO MO3ra U BTOPOM
CUTHAJIbHOW CUCTEMBI.

JBuwxymue  cunbl  (dakTopsl) — aHTPOIOreHe3a:  OMOJIOTMYEcKHe,
couuanbHble. COOTHOILIEHHE OMOJOTHYECKMX U COLUUAJIbHBIX (PAKTOPOB B

aHTpOIIOTeHE3eE.
OcHOBHBIE CTaUU aHTpOTIOTeHe3a. PaHHME YenoBeKooOpa3Hbie 00E3bsHBI
(IpOKOHCYJIBI) M paHHUE TOHTHUIBI — OOIIUE MPEIKH YeJIOBEKOOOPa3HBIX

00e3bsiH U JIIOJIeH. ABCTpPaJIONUTEKH — JIBYHOTHE NpelKH jdtofed. Yemosek
yMENbIi, MEPBbIE HU3TOTOBJICHUS OpYyIuil Tpyaa. YUeaoBek MNPpAMOXOIAIINN U
NepBBIA BBIXOA Mo 3a mpenensl Adppuxu. YenoBek reinenpOeprckuii —
oOIIMf TIPEIOK HEaHJIEPTATbLCKOrO YeJIOBEKa U 4eJoBeKa pazymMHOro. YUenoBek
HEAHJCPTAIBCKUN KaK BHJ JIIOJECH XOJOAHOrO KiuMara. YernoBeK pa3yMHbIN
COBPEMEHHOI'0 THMA, JACHHUCOBCKHI YEJIOBEK, OCBOCHHUE KOHTHUHEHTOB 3a
npeaenamu Adpuku. [laneorenerrka u majeoreHoOMuKa.

DBOJIIOIUSI COBPEMEHHOTO YelIoBeKa. EcTecTBeHHBINM 0TOOP B MOMYJIAIUAX
yesioBeka. MyTalmoHHbIN nporiecc u nogumopdusm. IlonynsinoHHbIE BOJHEI,
npeid reHoB, Murpaius u «3Qp¢heKkT oCHOBATENS B MOMYJISIUIX COBPEMEHHOTO
YeJI0BeKa.

UYenoseueckue pacel. [loarue o pace. bomnpline pacel: €BponeougHast
(eBpasmiickasi), aBCTpaJlo-HErpoWAHAs (PKBaTOpUAIbHAs), MOHTOJOHIHAS
(a3uarcko-amepukaHckas). BpeMs U myTH pacceneHusi 4eJoBEKa MO IUIAHETE.
EnuHcTBO  yenoBeuecknx pac. HayuHas HECOCTOSATENBHOCTh  pacu3Ma.
[IprcnocoOIEHHOCTh YeNOBEKa K Pa3HbIM YCIOBHUSIM OKPYXKAIOIIEH Cpebl.
Brnusaue reorpaduueckoidt cpeapl W gpedida TEHOB Ha MOPQOJIOTHIO H
(U3HOIOTHIO YETOBEKA.

MexauciuIuinHapabie  METOoIbl B (U3MYecKoi  (OMOIOTHYECKOH)
AQHTPOIIOJIOTHH.  DBOJIIOIMOHHASA  AHTPOMOJOTHS U  MaJ€OAHTPOINOJIOTHUS
YEJI0BECUECKUX MOMYJAUNA. buoconnanbHpie HCCiie10BaHNs IPUPOIBI YEIOBEKA.
HccnenoBanne KOBOIIONUH OMOJIOTHYECKOTO M COITMATIBLHOTO B UEJIOBEKE.

JdemoHcTpanuun

[Toptpetsr: Y. lapsun, JI. Jluku, A. S. Poruackuii, 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,
«OBOJIOIMOHHOE JIPEBO YEJIOBEKA», «ABCTpaIONUTEK», «YEIOBEK yMEIbIil»,
«Henoek mnpsMoxoasuuii», «JleHucoBckuii yenmoBek» «HeanmepTanbibi»,



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

O6opynoBaHue: MYyJSIKM OKaMEHEJOCTEH, MPEeAMETOB MaTepHalbHOU
KyJIbTYyphl TPEIKOB 4eNoBeKa, penpoaykuuud (dororpadum) KapTuH C
MUQOJIOTUIECKUMH U OUOJEHCKUMHU CIOKETaMU TMPOUCXOXKJICHUS 4YeJIOBEKa,
doTorpadu HaxXOJOK HCKOMAEMBIX OCTAaTKOB YEJIOBEKa, CKEJIET YeJIOBEKa,
MOJIeIb Yeperna 4YelIOBeKa M ueperna MIMMIaH3e, MOJEIbh KUCTH 4YeJIOBeKa U
KUCTH IMHUMIIAH3€, MOJICJIA TOpCca MPEJAKOB YEIOBEKa.

JlabopaTopHass pabGora «/3ydueHue 0COOCHHOCTEH CTpPOCHUSI CKeJeTa
YEJIOBEKA, CBSI3AHHBIX C MPSIMOXO0XKICHUEM .

IIpakTuueckass padora «l3ydeHwe IKOJOTMYECKUX  aJanTaruit
YEJIOBEKAY.

Tema 6. JDxosiorusi — Hayka 0 B3aMMOOTHOLIEHHUSIX OPraHU3MOB M
HAJIOPraHU3MEHHBIX CHCTEM C OKPY Kalollel cpeaoi

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.

Mertonpl skonoruu. [loneBbie HaOMIOACHUS. DKCIIEPUMEHTHI B 9KOJOTHU:
npupoaHbIe W JabopaTopHble. MojenupoBaHue B 3KOJOTMH. MOHHUTOPHUHT
OKpY’KaroIel CpeIbl: JIOKAIBbHBIN, pErHOHATBHBIN U TJI00ATBHBIH.

3HaueHUE DSKOJIOTMYECKMX 3HAHUM [JI1 YeJIOBEKa. OKOJOTHMYECKOe
MHUPOBO33pEHUE KaK OCHOBA CBS3€il YenoBedecTBa ¢ Npupoaoil. PopmupoBaHue
AKOJIOTUYECKOH KyIbTYpbl U 3KOJOTHUECKON 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 skooruny, «MeToasl sKkonorun», «Cxema
MOHUTOPHUHTA OKPY>KaIOIIEH CpeabD».

JlaGopatopHass  pabora  «J3yueHuWe  METOJOB  DKOJOTHYECKHUX
HCCIIEIOBAHUI.

Tema 7. Opranusmbl U cpeia 00UTAHUS

Okonornyecknue  (akToppl U 3aKOHOMEPHOCTH WX  JCHCTBUS.
Knaccudukarus sxomormuecknx ¢HakTopoB: aOHOTHYECKHE, OMOTHYECKHE,
anTpornoreHnpie. O0IIMe 3aKOHOMEPHOCTH JACHCTBUS DKOJIOTHIECKUX (PaKTOPOB.
IIpaBunio wmunumyma (K. Ilnpenrens, 1. JIubux). ToliepaHTHOCTD.
OBpUOMOHTHBIC U CTEHOOMOHTHBIE OPTaHU3MBI.

AbGuotnueckue ¢aktopbl. CBeT Kak 3Konoruueckuit axrop. [elictBue
Pa3HBIX YYACTKOB COJIHEYHOTO CIIEKTPa Ha OpPraHU3Mbl. DKOJIOTUYECKUE TPYIIIbI



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

Temneparypa kak skojorudyeckuid (axrtop. [leiicTBue Temmeparypbl Ha
opranu3Mbl. [IoHKUIOTEpMHBIE U TOMOMOTEPMHBIE OPTaHU3MBbI. JBPUTEPMHBIC
Y CTCHOTEPMHBIE OPTaHU3MBI.

BnaxHocth Kak skosiornueckuil axrtop. IlpucnocobneHus pacreHuil K
nojJiep KaHuio BoJHOTroO Oananca. Knaccudukanus pacTeHui M0 OTHOLIEHUIO K
Boje. [IpucnocoOneHus >KUBOTHBIX K U3MEHEHHUIO BOJTHOTO PEXHUMA.

Cpenpl oOuTaHusi OPraHU3MOB: BOJIHASI, HA3€MHO-BO3/yIIIHAS, TTIOUBCHHAS,
IyOMHHAsl TIOJAMOYBEHHAS, BHYTpHOpraHu3MeHHas. DU3HKO-XUMUYECKUE
0coOeHHOCTH cpe; obuTanust opraHu3MoB. [IpucnocoOseHus: opraHu3MoOB K
KW3HU B pa3HbIX cpeax.

buonornueckue putrmbl. BHemHue M BHyTpeHHUE PUTMBL. CyTOUHBIE U
roJuuHbie puTMbl. [IpUCIIOCOOICHHOCTh OPTAHU3MOB K CE30HHBIM M3MECHECHUSM
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’poOHOHTE.. OCOOEHHOCTH CTPOCHHS M oOpaza
KU3ZHU.

buortuueckue  dakrtopel. Buasl OMOTHYECKMX  B3aUMOJCHCTBHIA:
KOHKYPEHIIUS, XHUIIHUYEeCTBO, cUMOMO3 u ero @opmel. [lapazutusm,
KOoTepanus, MyTyajlu3M, KOMMEHCaIN3M (KBapTHUPAHTCTBO, HAXJIEOHUYECTBRO).
Herpoduueckue B3ammopeicTBus (Tonuueckue, dopudeckue, (hadbpuyeckue).
3HaueHne OMOTHYECKHX B3aWMOJCHCTBUU [JIsl CYIIECTBOBAHUS OPTaHHU3MOB B
cpene ooutanus. [I[puHIUTT KOHKYPEHTHOTO UCKITIOYCHUSI.

JdemoHcTpanumn

Tabmuiel 1 cxembl: «OKkonorudyeckue (paxrtopb», «CBETOBOW CHEKTPY»,
«JKOJIOTUYECKHUE  TPYMNbl  KUBOTHBIX MO  OTHOLIEHUIO K  CBETYM,
«TennoxkpoBHbIe KUBOTHBIEY, «XO0JIOTHOKPOBHBIE YKABOTHBIEY,
«DU3n0N0TNYeCcKue aanTaiuy >KUBOTHBIX», «Cpebl OOUTaHUSI OPTaHU3MOBY,
«buonornueckne putMbl», <«KU3HEHHBIE (QOPMBI pacTeHHil», «Ku3HEHHBIC
(OpPMBI KUBOTHBIX», « IKOCHCTEMA MIMPOKOJIUCTBEHHOTO Jieca», « IKOCUCTEMa
XBOWHOTO Jiecay, «llemm mnuranua», «XumHUYECTBO», «llapazutuzmy,
«Konkypenuus», «Cumomnosy», «KommeHncanuzmy.

O6opynoBanue: repdapun pacTeHU M >KUBOTHBIX, MPUCIIOCOOJICHHBIX K
BIIMSHUIO PA3JIMYHBIX 3KOJIOTMYECKUX (PAKTOpOB, repOapuu CBETONIOOUBBIX,
TEHEJIOOUBBIX U TEHEBBIHOCIMBBIX PACTCHUMN, CBETOIIOOMBBIC, TEHEIOOUBBIE U



TEHEBBIHOCIMBBIE ~ KOMHATHbIE  pacTeHus, repOapum U KOJUIEKLHHU
TEIUIOIIO0MBBIX, 3UMOCTOMKUX, MOPO30YCTOMYMBBIX PACTEHUH, Uydelsa MTULl U
3Bepel, TrepbapuM pPACTEHM, OTHOCALIUMXCS K TUrpopuTaM, KcepoduTam,
Me30(uTaM, KOMHATHBIE PACTCHUS JaHHBIX TPYII, KOJUICKIIUU >KUBOTHBIX,
OOUTAIOIIMX B Pa3HbIX Cpellax, repOapuu U KOJJIEKIIMH PACTEHHUI U KUBOTHBIX,
o0J1aJaloIuX YepTaMu MPUCTIOCOOIEHHOCTH K CE30HHBIM U3MEHEHUSIM YCIIOBUM
KU3HU, TepOapuu U KOJUICKIIUUA PACTCHUHN U )KUBOTHBIX PA3JIMYHBIX KU3HEHHBIX
(GopM, KOJUIEKIMU >KUBOTHBIX, YUYAaCTBYIOIIMX B pPa3IUYHBIX OHOTUYECKUX
B3aNMOJICUCTBUAX.

JlabopaTopHass pabora «BbIsiBIeHHE NPUCITIOCOOJCHUN OPraHU3MOB K
BIIMSTHUIO CBETAY.

JlabopaTopHass pabora «BbIsiBIeHHE NPUCIIOCOOJCHUN OPraHU3MOB K
BIIUSIHUIO TEMITEPATYPBI».

JlabopaTopHasi padoTta «AHAaTOMHUYECKHE OCOOCHHOCTU PACTCHUU U3
pa3HbIX MECT OOUTAHUSI.

Tema 8. Jkos0rusi BUA0B U MOMYJIALM I

DOKOJIOTUYECKUE  XapakTepucTuku  nomynanuu.  [lomymsaums — Kak
Oouonorunyeckas cuctema. Posb HEOTHOPOAHOCTU Cpefibl, GU3HUECKUX O0aphepoB
U ocoOeHHOCTe OWONOrMM BUIOB B (HOPMUPOBAHUM MPOCTPAHCTBEHHOMU
CTPYKTypbl nonyisanuil. OCHOBHBIE MOKAa3aTENW TMOMYISLUUA: YUCIECHHOCTb,
IJIOTHOCTh, BO3pAacTHAasl M IOJIOBas CTPYKTYypa, POXKIAAEMOCTb, IPUPOCT, TEMII
pocTa, CMEPTHOCTb, MUTPALIHSL.

DKoyioruyeckass  CTpyktypa  nonyianuu.  OLeHKa  YUCIEHHOCTHU
nonyanuu. JInHaMuKa MonyJiaiuu U €€ peryisnus. buornueckuil nmoreHuuan
nonymanuu. MogenupoBaHue JIUHAMUKM —nonyisiiuu.  KpuBble  pocta
YUCIEHHOCTH mnomyisuuu. Kpuble BbDKMBaHUS. Peryisiuus YuCIEHHOCTH
MOMYJSIUNA: polib (DAKTOPOB, 3aBUCAMIMX W HE 3aBUCAIIUX OT IUIOTHOCTH.
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 peann3oBaHHAs HUILIU.

Bupn kak cucrema nomynsanui. Apeansl BUJIOB. BUIBI U UX KU3HCHHBIE
CTpaTeruu. JKOJIOTNYECKNE SKBUBAJIECHTHI.

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

JdemoHcTpanuun

[Toptpert: Jdx. M. XaTunHCOH.



Tabmuipl U cxembl: «IKOJIOTHYECKHE XapaKTEPUCTUKU TMOMYJISIUNY,
«IIpocTpaHcTBeHHas] CTPYKTypa MONyJsiuu», «Bo3pacTHbie mnupamMuabi
nonynsiuu», «CKOpOCTb 3acelieHHs] TMOBEPXHOCTH 3eMJIM  pas3IMuHbIMU
opranuzMamMmn», «Mogenb s3kosorndyeckor HumM k. M. Xatuunconay.

O6opynoBaHue: repoapuu pacTeHUM, KOJUIEKIIMH KUBOTHBIX.

JlabopaTtopuas padora «IlpucnocoOieHuss ceMsH 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. Jlx. Tencnu). OyHKIIMOHATBHbBIC
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 YKOCUCTEME.

OcHOBHBIE  TIOKa3aTeIu DJKOCHUCTeMBbl. buomacca W TPOIYKIMS.
DKOJIOTUYECKHUE MUPAMUIBI UUCEI, ONOMACCHI U DHEPTHH.

Jlunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @aykmyayuu.
HampaBnenHnsle 3aKkOHOMEpHBIE CMEHBI COO0IIECTB — cykKieccuu. [lepBuunbie u
BTOPUYHBIE CYKIIECCMM W WX NPUYUHBI. AHTPOIOrE€HHBIE BO3JCUCTBHUS Ha
cykneccuu. KimmakcHoe coobmiectBo. buopasHoobpasume u  monHOTa
KPYroBOpPOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[Tpupoanbie s3KOCUCTEMBI. DKOCUCmeMbl 03ED U peK. DKocUcmembl Mopel
U 0KeaHos. Jkocucmemvbl MyHOp, 1eCO8, cmenetl, NyCMblHb.

AHTPOIIOT€HHBIE AKOCUCTEMBI. ArpoldKocucTeMa. ArpoiieHo3. Paznuuus
MEXTy aHTPOIIOT€HHBIMU U IPUPOAHBIMU SKOCHCTEMAMHU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocuctem. ['opoxackas
dnopa u ¢dayna. CunanTponmsaius ropoickoil ¢daynsl. buomornueckoe u
X03SIICTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH dbopmupoBaHus OCHOBHBIX B3aWMOJICCTBUI
OpraHu3MoOB B DJKocucteMax. Poab Kkackaonozo 3¢gexma u  6u0086-
s0upuxamopos (kuouesvix 6u008) 8 hynkyuonuposanuu sxocucmem. Ilepenoc
SHEPIMM U BEIIECTB MEXKJIY CMEXKHBIMM HKOCHCTEMaMHu. Y CTOMYUBOCTH
OpraHW3MOB, TMOMYJSIMUA M JKOCUCTEM B YCIOBUAX €CTECTBEHHBIX U
AHTPOINIOT€HHBIX BO3CHCTBUMN.

Mexanusmol  6030eiicmeus  3a2pA3HEHUNl  PA3SHLIX — MUN08  Ha
CYOOP2AHUBMEHHOM, — OP2AHUSMEHHOM, NONYIAYUOHHOM U  IKOCUCTNEMHOM
VPOBHAX,  OCHOBbl  IKOJIO2UYECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20



8030eticmsusi. MeTo0IOTHSI MOHUTOPWHTA €CTECTBEHHBIX W aHTPOIOTEHHBIX
OKOCHUCTEM.

JdemoHcTpanumn

[Toptper: A. JIx. Tencnn.

Tabmuupr u  cxembl: «CTpykTypa  OWOLIEHO3a»,  «IDKOocucTeMa
ITUPOKOTMCTBEHHOTO Jecay, «dxrocucrema XBOWHOTO aecay,
«DyHKIIMOHATBHBIC TPYIIBEI OPraHu3MOB B 3KocHCcTeMe», «KpyroBopoT
BEIIECTB B JKocucteme», «llemn mnurtanus (macTOuIHAs, JACTPUTHAS)Y,
«IKoNoruYecKas mupamMuaa ducen», «IKOJorndeckas mupamuaa OMOMacch),
«JKonoruveckas mupaMmua dHeprum», «OopaszoBanue Oosotay, «llepBuuHas
cykneccus», «BoccraHOBIEHHE Jieca TOChe TMOXKapa», «IDKOCHCTEMa 03epay,
«Arporiero3», «KpyroBopoT BEIIECTB W TOTOK SHEPTHH B arporicHO3e»,
«IIpumMepsl ypOOIKOCUCTEM.

OOGopynoBaHue: TepOapvy pacTCHHM, KOJUICKIIMM HACCKOMBIX, dydesia
NTHI] ¥ 3Bepeid, TepOapuu KyJIbTYPHBIX U JUKOPACTYIIUX PACTCHUH, aKBapUyM
KaK MOJICJTb 9KOCUCTEMBI.

IMpakTuyeckas padora «/3ydyeHne u onucanue ypooIKOCUCTEMBD.

JlaGopaTtopuas pabGora «/3ydenue pazHooOpazus MEIKHX MOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX IKOCUCTEMAX.

JKckypeusi  «OKCKypcusi B THUINHMYHBIA OuoreoneHos (B myOpaBy,
Oepe3HsK, eTbHUK, HA CyXOAOJIbHBIN WM MOHMEHHBIH JIyT, 03€p0, 00JI0TO)».

IKCKypeHusi «IDKCKYpCUsi B arpodKocucTeMy (Ha IOJIe€ WM B TEIUTMYHOE
X03SMCTBO)».

Tema 10. buocdepa — rinodajabHasi IKOCHCTEMA

buochepa — oOmernnanerapuas obOonouka 3eMild, TI€ CYIIECTBYET WU
CyllecTBOBaja >Xu3Hb. Pa3BuTme mpencraBineHuit o O6wochepe 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 TJOOQJIBHOM OJKOCHCTeMBI. JluHaMH4YecKOoe paBHOBecHe B Owocdepe.
KpyroBopoTsl BemecTB M OHOTC€OXMMHUYECKHME UKLl (Yyriepoja, a3oTa).
PurmudHOCTH sIBIIEHUH B Onocdepe.

3oHanbHOCTE Omocdeprl. Ilonstne o 6mome. OCHOBHBIE OMOMBI CYIIIH:
TyHJIpa, XBOWHBIE Jieca, CMENIaHHBIE W MIMPOKOIMCTBEHHBIC JieCa, CTEIH,
CaBaHHBI, MYCTBIHK, TPOIMUECKHUE JIeca, BEICOKOTOPhs. Kianumar, pacTUTeNbHBIN
1 )KUBOTHBIA MUP OMOMOB CYIIIH.

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



JdemoHcTpanumn

[Toptpersr: B. W. Bepnanckuii, 3. 3rocc.

Tabmuuel u cxemsl: «I'eocdepsr 3emnn», «KpyroBopot azora B mpupoae,
«KpyroBopoTt yriepona B mnpupozae», «KpyroBopoT KuCIOpOAa B MPUPOIEN,
«KpyroBopoT BojbI B mipupojie», «OCHOBHBIE OUOMBI Cylny, «KmuMaTtudeckue
rnosca 3emMamn, «Tynnpay, «Tauray, «CMelaHHbIi Jecy,
«1TupOKOTUCTBEHHBIH Jecy, «Crenby, «CaBaHHay, «ITycThias»,
«Tpornunueckuit jgecy.

O6GopynoBanue: repOapuu pacTeHUM pa3HbIX OUOMOB, KOJIJICKIIMHU
KUBOTHBIX.

Tema 11. YestoBek U oKpy:kainas cpeaa

DKOJIOTUYECKHE KpHU3UChl M HMX MNpUYMHBL. Bo3nelicTBue uenoBeka Ha
o6uocepy. 3arpsizHeHHe BO3AYHIHOM cpenbl. OxpaHa BoO3ayxa. 3arpsi3HEHUE
BOoJHOM cpenbl. OxpaHa BOJHBIX pecypcoB. Paspymienune mnousbl. OxpaHa
MOYBEHHBIX pecypcoB. M3MeHeHue Kiumara.

AHTpPOTIOTEHHOE BO3JCHCTBHE HA PACTUTEIbHBIM U IKUBOTHBIA MHUP.
OxpaHa pacTUTENBHOTO U KUBOTHOrO MHUpa. OCHOBHBIE MPUHIIMIIBI OXPAaHBI
npupoabl. Kpacuele kHuru. Ocobo oxpaHsemble NPUPOJHBIE TEPPUTOPUU
(OOIIT). boranndeckue casbl ¥ 300JI0THYECKUE TTAPKHU.

OcCHOBHBIE MPUHIIUIBI YCTOWYUBOTO PA3BUTHS YEIOBEYECTBA U MPHUPOJIHI.
PanvonansHO€  TPUPOAOIONB30BAHHE U COXPAaHEHHE  OMOJOTUYECKOTO
pazHooOpazust 3emiu. OOmue 3aKOHOMEPHOCTH TJIOOATBHBIX IKOJIOTUYECKHUX
Kpu3nucoB. (OCOOEHHOCTH COBPEMEHHOTO KpuU3HCa U €ro  BEpOsTHBIC
MIOCIIE/ICTBUS.

Pa3BuTHe METOIOB MOHUTOPHHIA pPA3BUTHS OIMACHBIX TEXHOTEHHBIX
nporeccoB. Cucmemmuvlie ucciedo8anus nepexooa K pecypcocbepezaiowell u
KOHKYDEeHMOCnocoonou  duepeemuxe.  buonoeuuecxoe  pasznoobpaszue u
buopecypcel. Hayuonanvhvie ungopmayuonusvie cucmemvl, obecnevusaroujue
oocmyn K UH@OpMayuu no COCMOAHUIO OMOENbHbIX U008 U IKOCUCTEM.
OcHosbl  3KOpeabunumayuu  dKocucmem U Cnocobos  OopvObl ¢
buonospesicoenuamu. PexoncmpyKkyus MOPCKUX U HA3EMHBIX IKOCUCTEM.

JdemoHcTpanumn

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

Oo6opynoBanue: gororpadun OXpaHSIEeMBbIX PACTCHUN M >KHBOTHBIX KpacHoit
kHuru Poccuiickont @enepanuu, KpacHOM KHUTH permoHa.



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

JIMUYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHUS
oOydJarolmuMHCsl TPOrpaMM CpeaHero oOIero o0pa3oBaHUs: JUYHOCTHHIC,
MeTanpeMETHbIC U MPEIMETHBIC.

B cTpykType JMYHOCTHBIX pPE3YJIbTAaTOB OCBOCHHS MPOTrpaMMBbl 10
OMOJIOTMU BBIICJICHBI CIEAYIONIME COCTABIISIIONINE: OCO3HAHNE O00YYarOIIUMUCS
POCCUNCKOM TPa)KJaHCKOM HUIAECHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHUIO,
CaMOCTOSITEJTLHOCTH U CaMOOTPENICNICHUIO, Haluyue Momusayuy K OOYy4CHUIO
OMOJIOTHH, YeleHanpasileHHoe paszeumue BHYTPEHHUX YOSKICHUN TUYHOCTH Ha
OCHOBE KIJIFOYEBBIX IIEHHOCTEM W HCTOPUYECKHX TPAIUIMK  pa3BUTHUS
OMOJIOTMYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb  O0YYaIOIIUXCS
PYKOBOJICTBOBATbCSI B CBOCM  JACATENLHOCTU  IIEHHOCTHO-CMBICIIOBBIMU
yCTaHOBKaMH, MPUCYIIUMH CUCTEME OWOJIOTHYECKOro OOpa3OBaHUS, Haluyue
npasoCco3HaHus HKOJOTUYECKON KYIbTYpPBl, CHOCOOHOCMU Ccmasums 1EId U
CTPOUTH KU3HEHHBIEC ILJIAHBI.

JIM4HOCTHBIE  pe3yJabTaThl OCBOCHHUS MIPOrpaMMbl MO  OHOJIOTHH
JOCTUTAIOTCS B €JMHCTBE Y4YeOHOW M BOCIHMTATEIBHOM JESITENIbHOCTH B
COOTBETCTBUM C  TPaAULUUMOHHBIMU  POCCUHCKHMMHU  COLIMOKYJIbTYPHBIMH,
UCTOPUYECKUMH U JYXOBHO-HPABCTBEHHBIMU ILIEHHOCTSIMU, HPHUHSITHIMU B
oOlIecTBE MpaBUJIaMd M HOPMaMH TOBEACHHUS U CIOCOOCTBYIOT IpolieccaM
CaMOITO3HAHMS, CAMOBOCIIUTAHHMS M CaMOpPAa3BUTHS, DPAa3BUTHS BHYTPEHHEH
NO3ULIMK JIMYHOCTH, NMATPUOTHU3MA U YBAXKEHUS K 3aKOHY U IMPAaBOMOPAJIKY,
YeJIOBEeKY TpyJa U CTapuIeMy MOKOJEHHUIO, B3aUMHOTO YBaKEHHS, O€pPEKHOIO
OTHOLIEHUSI K KyJIbTYpPHOMY HACIEIHWIO U TPAJULMSIM MHOTOHALMOHAJIBHOTO
Hapona Pocculickoit denepanun, Tpupoae U OKPYKAIOIIEH cpelie.

JIndHOCTHBIE PE3yNbTaThl OCBOCHUS ydeOHoro mpeamera «buomorus»
JIOJKHBI ~ OTpakaTb  TOTOBHOCTh M CIOCOOHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBAThCSI CHOPMUPOBAHHONW BHYTPEHHEW TMO3WIMENH JIMYHOCTH,
CUCTEMOM IIEHHOCTHBIX OpPHEHTAllMi, MO3UTUBHBIX BHYTPEHHUX YOEKICHUU,
COOTBETCTBYIOIIUX TPAJULIMOHHBIM IEHHOCTSM POCCHIICKOrOo OOIIEeCTBa,
paclIMpeHue >KMU3HEHHOrO0 ONbITa W OMNbITa JIESITEJIBHOCTH B Mpoliecce
peanu3ali OCHOBHBIX HAIPABJICHUII BOCHIUTATEIBHON NESITEIBHOCTH, B TOM
YuCJe B YaCTH:

1) rpaKaIaHCKOT0 BOCIIUTAHNS:



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

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

FOTOBHOCTh K COBMECTHOW TBOPYECKOW [ESITEIbHOCTH MPHU CO3JaHUHU
y4€OHBIX TPOCKTOB, PEIICHUN YUCOHBIX U MO3HABATEIbHBIX 33/1a4, BHINOJIHEHUN
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIOCOOHOCTh ONpENEsaTh COOCTBEHHYIO IMO3UIIMIO [0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM JKU3HU U OOBSICHSITH €€;

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

TOTOBHOCTh K COTPYJHHUYECTBY B MPOILIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, TMO3HABATEIBHBIX U HCCIEIOBATEIbCKUX 3aJlad, YBaXUTEIbLHOIO
OTHOIIIGHUsS] K MHEHHUIO OIMOHEHTOB NPH OOCYXICHUU CIIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU I€ATETBHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTh POCCHUICKOM IpaK1aHCKOMN UJEHTUYHOCTH,
NaTPUOTU3MA, YBAKEHUS K CBOEMY HapoAy, YyBCTBAa OTBETCTBEHHOCTH NEPEN
Ponunou, ropmoctu 3a cBOM Kpad, CBOK PoauHy, CBOM S3BIK U KYJIBTYDY,
IPOIJIOE ¥ HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LHEHHOCTHOE OTHOUIEHHWE K MPUPOJHOMY HACIEIUI0 U NaMATHUKAM
OPUPOJbI, JOCTHXKEHUSIM Poccun B HayKe, HUCKYCCTBE, CIOPTE, TEXHOJOTHSIX,
TPYAC;

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

ujeitHas yOeKI€HHOCTh, TOTOBHOCTh K CIIy)KeHHUIO U 3amurte OTedecTna,
OTBETCTBEHHOCTbH 32 €T0 CyIb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHUE JYXOBHBIX HEHHOCTEN POCCUMCKOr0 HAPOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUYECKOTO TMTOBEICHNUS;

CIIOCOOHOCTh OIICHWBATh CUTYAIMIO W MPUHUMATh 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 OCO3HAHHOTI'O IIPUHSATHS LIEHHOCTEW CEMENHOU 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;

IIOHMMaHUE OHMOLMOHAIBHOIO BO3JCHCTBUSA JKUBOW NIPUPOABI U €€
LEHHOCTH;

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

5) pusuveckoro BocnuTaHus, GopMHUPOBAHUS KYJIbTYPbI 310POBbS U
IMOLMOHAJIBLHOTO 0JIATONOJTYYHs:

NMOHUMAHUE W peanu3alus 3J0pOBOTO M 0Oe3omacHOro obpasa KU3HH
(3mopoBoe  mMHUTaHWE, COOJIOJICHHE TUTHECHUYECKUX TPaBUI U HOPM,
cOaTaHCUPOBAHHBIN PEXUM 3aHATHH H OTAbIXa, peryisipHas Quznueckas
aKTUBHOCTB), OEpPEKHOTr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K
cOOCTBEHHOMY (PU3UYECKOMY U IMICUXUUECKOMY 3710POBBIO;

NOHUMAHHUE LEHHOCTH TMpPaBWI HWHIWBUAYAIbHOTO W KOJUIEKTUBHOTO
0e30MacHOr0 TMOBEACHUS B CUTYalUSX, YIPOXKAIOMUX 30POBBI0 M KU3HU
JIIOeH;

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

6) Tpy10BOr0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYI0JII00HE;

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

UHTEpEC K pa3nuuHbiM chepaM mnpodecCHOHAIBHON JesTEIBHOCTH,
YMEHHUE COBEPIIATh OCO3HAHHBIN BHIOOp OymyIiei mpodeccun U pean30BbIBATH
COOCTBEHHBIE )KU3HEHHBIE TUIAHBI;

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

7) 3K0JOrn4eCKOro BOCIIMTAHMS

AKOJIOTHUYECKHU 11e71eco000pa3HOe OTHOUIEHHWE K MPUPOJIEe KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIleCTBOBaHUS;

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



OCO3HaHUE TI00ANTBHOTO XapaKkTepa HKOJIOTHUECKUX MPOOJIeM U IMyTel ux
pEIICHHS,;

CIIOCOOHOCTh HKCIIOJIB30BaTh MPUOOpETaEMbIE MPU H3YYEHUU OMOJOTUU
3HaHWSI W YMEHHS TIPH PEIICHWH MpoOJeM, CBSI3aHHBIX C palliOHAIBHBIM
MIPUPOJIONONIB30BaHNEM  (COOJMIOICHNE TIpaBUJ  TOBEJAEHUS B  MPUPOJE,
HaNpaBlICHHBIX HAa COXpAaHEHHE PABHOBECHS B DKOCHCTEMAax, OXPaHY BHUJOB,
IKOCUCTEM, OHOChEpHI);

AKTUBHOE HEMPHUATHE JCHCTBUH, TPUHOCAIIUX BpEJ OKpYXKaromen
NPUPOHON Cpejie, yMEHHE MPOTHO3UPOBATH HEOIArOMPHUSTHBIE SKOJIOTUICCKHE
TIOCJIC/ICTBUS MTPEANPUHAMACMBIX ICUCTBUI M MIPEIOTBPAIATh UX;

HAJIMYME Pa3BUTOTO  OKOJOTMYECKOTO  MBIIIJICHHUS, DKOJIOTUYSCKOU
KyJbTYPBI, ONBITA JCSITCIBHOCTH AKOJIOTHYCCKON HANPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMH B IO3HABATCIIBHONW, KOMMYHUKATUBHON U COLIMAILHOM
NPAaKTUKE, TOTOBHOCTM K YYacTHIO B TPAKTHYECCKOW  JCATEIHHOCTH
9KOJIOTUYECKON HAIPABICHHOCTH;

8) HeHHOCTH HAYYHOIO MO3HAHMSA:

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

COBEPIIIEHCTBOBAHUE SI3bIKOBOM M YHUTATEIBCKOW KYJIBTYPhl KaK CPeJICTBA
B3aMMOJICHCTBUS MEX]TY JIFOJIbMH U TIO3HAHUS MUPA;

NOHMMaHHe CnenuPUKU OMOJIOTMM KaK HAyKd, OCO3HaHHUS €€ poiu B
(dbopMHUpPOBaHUHU PANMOHATIHLHOTO HAYYHOTO MBIIUICHUS, CO3IaHUU 1IEIOCTHOTO
Ipe/ICTaBleHUsT 00 OKPYKAIOIIeM MHUpPE KaK O €MHCTBE MPUPOJIbI, YEIIOBEKa U
oOIIecTBa, B MO3HAHUM TMPUPOIHBIX 3aKOHOMEPHOCTEW W pelIeHUH MpodiieM
COXPaHEHUS IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTUH JJISI COBPEMEHHOW ITUBUIIH3AIINN
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHUS MEIAUIIMHBI, CO3/IaHUE MEPCIIEKTUBHBIX
OMOTEeXHOJIOTHM, CIOCOOHBIX pemiaTh pPecypcHble MPOOJIEMbI  Pa3BUTHA
YeJI0BEYECTBA, MMOMCKA MyTEH BBIXO/A U3 II00aTbHBIX SKOJIOTUYECKHUX MPoOIeM
u obecreyeHHs Tmepexofa K YCTOWYMBOMY Pa3BUTHIO, PAIMOHATEHOMY
MCITIOJIb30BAaHUIO TIPUPOJTHBIX PECYPCOB M (OPMHUPOBAHUIO HOBBIX CTAaHIAPTOB
KU3HU;

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



[IOHUMAHWE  CYIIHOCTH  METOJOB  IO3HAHWs, HCIOJb3YEMBIX 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
(paKTOB M UMEIOLUXCS JAHHBIX C LIEJIbIO MOJYYEHUsI JOCTOBEPHBIX BHIBOJIOB,;

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

OCO3HAHHE LIEHHOCTH HAaY4YHOW JESATEIbHOCTH, TOTOBHOCTh OCYLIECTBIATh
IPOEKTHYIO U UCCIIEI0OBATENBCKYIO IEATEIbHOCTh MHANBUYaIbHO U B TPYIIIE;

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

METAINPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble  pe3ybTaTbl  OCBOCHUS  y4eOHOro  mpeameTa
«buonorus» BKIIOYAIOT: 3HAYMMBbIC IS (OPMHUPOBAHUS MHPOBO33PEHUS
oOydJaromuxcs  MEXAUCIHUIUIMHAPHBIE  (MEXIpeIMETHbIE)  OOIlleHay4YHbIe
MOHSITHSI, OTPa)XaloIKe IEIOCTHOCTh HAyYHON KapTUHBI MHUpa U CHEHUPUKY
METOAOB TIO3HAHMS, HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO,
SHEpPrus, SBJICHUE, MPOLEeCC, CUCTeMa, HAay4YHbId (akT, MPUHIUI, TUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCJeJ0BaHME, HaOIIoJIeHHe, HU3MEpeHHe,
AKCHEPUMEHT U JIpyrue); YHUBEPCAJIbHbBIE y4eOHbIe JNEUCTBUS
(mo3HaBaTeNbHBIE, KOMMYHUKATHBHBIC, PpETyJIsSTUBHBIC), OOECIEYNBAIOIINE
dbopmupoBanue (yHKIIHOHAIBHON TPAMOTHOCTH M COLUAIBLHON KOMIIETEHIIUU
o0ydJaromuxcs; CIOCOOHOCTh OOYYalOIIMXCS  HCIIOIb30BaTh  OCBOCHHBIC
MEXIUCUUIUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUSA U  YHUBEPCAJIbHbBIC
y4eOHbIe IeWCTBHS B TO3HABATEIHLHOMN M COIMATILHOM MPaKTHUKE.

B pesynbrare wu3ydeHus OWOJIOTHMH Ha YPOBHE CpPEIHEro OOIIero
oOpa3zoBanus y oOydaromerocss OyayT copMUpOBaHBI TO3HABATEIHHBIC
VHUBEpCAIbHBIE y4eOHBbIC JCHCTBUS, KOMMYHHKATHUBHBIE YHUBEpCAJIbHBIC
ydeOHbIe JECUCTBHUS, PETYISATHBHBICE YHHBEpPCAIbHBIC YyUeOHBIC JIEHWCTBHSI,
COBMECTHAs AESATEIbHOCTb.

MeranpenMeTHbIE PE3yIbTaThl OCBOSHHUS MPOTPAMMBI CPEIHETO OOIIero
00pa30BaHus JOJDKHBI OTPAXKATh:

OBiafeHne  yYHUBEPCAJIBHBIMM  Y4eOHbBIMH  NO3HABATEJbHBIMH
AeMCTBUSMM:

1) 6a30BbIe JJOrHYeCKHE JeHCTBUS:



CaMOCTOSITeIbHO  (OPMYITUPOBATh W AKTyallU3UpOBaTh  MPoOJIEMYy,
paccmaTrpuBaTh €€ BCECTOPOHHE;

WCMOJIB30BATh MPU OCBOCHUU 3HAHWUW MPUEMBI JIOTUYECKOTO MBIIUIEHUS
(ananuza, cuHTe3a, CpaBHEHHMs, Kiaccupukaiuu, o000IIEeHMs), pPaCKpbIBATh
CMBICI OHWOJIOTMYECKUX TOHATUN (BBIACTSATh MX XapaKTepHbIE MPU3HAKH,
yCTaHABIIMBATh CBSI3U C IPYTUMHU MOHSITUSIMH);

ONpEeAEsATh LEJIH JEITEIbHOCTH, 3a/JaBas MapaMeTpbl U KPUTEPUH HX
JTOCTUXKEHUSI, COOTHOCUTH PE3YJbTAThl JIEITEIBHOCTH C TOCTaBJICHHBIMHU
LETSIMU;

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

CTPOUTH JIOTMYECKUE paACCYX JCHUs (MHIYKTHBHBIE, JCAYKTHUBHBIE, IO
AQHAJIOTUH), BBIABJISATh 3aKOHOMEPHOCTU U MPOTUBOPEYHUS B paccMaTPpUBAECMbBIX
SBJICHUSAX, (DOPMYJIHUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

NPUMEHSATh  CXEMHO-MOJICNIbHBIE  CpeICTBAa Uil  MPEICTABJICHUS
CYIIIECTBEHHBIX CBSA3EH W OTHOIICHUN B M3y4aeMbIX OHMOJIOTUYECKUX OOBEKTaX,
a TakkKe TMPOTUBOPEUMM Ppa3HOrO0 pOJa, BBIABICHHBIX B Pa3IMYHBIX
MH(GOPMAIIMOHHBIX UCTOYHHUKAX;

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

BHOCUTh KOPPEKTUBBI B JE€ATEIBHOCTb, OLIEHUBATh COOTBETCTBHE
PE3YIABTATOB LIENIAM, OLICHUBATh PUCKH MOCIEACTBUN IEITEIBHOCTH;

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-HCCIIeI0BATSIILCKOM u MPOEKTHOMN
NESTENBbHOCTH, HABBIKAMHU  pa3pelieHusi mpo0sieM, CIOCOOHOCThIO U
TOTOBHOCTBIO K CAMOCTOSITEJIBHOMY THOUCKY METOJIOB PELICHUS MPAKTUYECKUX
3a7a4, IPUMEHEHUIO Pa3JIMYHBIX METOJIOB ITIO3HAHUS;

VICIIOJIb30BaTh PA3JIMYHBIE BHUIbBI JACATEIBHOCTA IO IOJYYEHHUIO HOBOIO
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
TEPMHHOJIOTHUEN, KITFOUEBBIMU OHATUSIMUA U METOJIaMHU;

CTaBUTh W (POpMyNIHpPOBaTH COOCTBEHHBIE 3a/Jadyd B 00pa30BATEIBHOU
JNEATENbHOCTU U )KU3HEHHBIX CUTYALHSIX;



BBISBJISATh MPUIUHHO-CIIEACTBEHHBIC CBS3W M aKTyaIM3UPOBATh 3ajady,
BBIIBUTATh TUTNOTE3y €€ PEIICHUs, HAaXOIUTh apTyMEHTHI IS TIOKa3aTelbCTBA
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MMApaMeTPhl U KPUTEPUH PEIICHHUS,

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

JaBaTh OIICHKY HOBBIM CHUTYaIIUSIM, OIICHHBATh IPUOOPETEHHBIN OIIBIT;

OCYIICCTBIISITH IEJICHAPABIICHHBIN TTOWCK MEPEeHOCca CPEJICTB U CIIOCOO0B
JEHCTBUS B TPOPECCUOHATIBHYIO CPEAY;

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

YMETh HHTCTPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIJIBUTATh HOBBIC WJICH, IIPEIJIaraTh OPUTHHAIILHBIC TIOJIX0/IbI M PEILCHHS,
CTaBUTH IPOOJIEMBI U 33J1a4H, JIOMyCKAIONNE aTbTCPHATUBHBIC PCIIICHHUS.

3) paboTa ¢ nunpopMmaumeii:

OPUCHTUPOBATBCA B PA3IMYHBIX HMCTOYHUKAX WHMOpMaIuu (TEKCTe
y4eOHOro  IMOCOOWs, HAy4HO-TIOMYJISAPHOM  JHUTEepaType, OHOJIOTHYCCKUX
CIIOBapsiX W CIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3zax NaHHBIX, B VIHTepHeTe),
aHAJIM3UPOBATh WHQPOPMAIUIO PA3IUYHBIX BHUIOB W (GOpPM TpeACTaBICHUS,
KPUTHYECKU OIICHUBATH €€ JOCTOBEPHOCTh U HEMIPOTHBOPEYHBOCTH;

(GopMyTUPOBATE 3aIIPOCHI ¥ PUMEHSTH PA3IMIHBIC METO/IBI IPU TIOUCKE U
orbope Ouonornyeckor uWHGOPMAIMKM, HEOOXOAUMOW ISl  BBIIOJTHEHUS
y4eOHBIX 3a]1a4;

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

CaMOCTOSATETILHO  BBIOMpATh ONTUMAJIbHYIO (GOpMY TIpEICTaBICHUS
Oouonornyeckoii wmHbopMmanuu (cxeMmbl, TpaduKu, gUATpaMMBI, TaOIUIIKI,
PUCYHKH U IPYTOE€);

UCTIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEJCTBA Mpu paboTe C
Oouonornyeckoil wWHGOpMAIMEH: NPUMEHSATh XUMHYECKHE, (QU3NYECKUE U
MaTeMaTU4YeCKre 3HaKU M CUMBOJBI, (hOpPMYIbI, a00peBHATYPYy, HOMEHKIIATYPY,
MCIIOJIb30BaTh M TPEO0Opa3OBBIBATh  3HAKOBO-CHMBOJIMYECKHE  CPEACTBA
HaTJISTHOCTH;

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

OByajieHue YHUBEPCATbLHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH:

1) o6meHue:



OCYIICCTBIISITh KOMMYHHKAallUd BO BceX cdepax KHU3HHU, aKTUBHO
y4acTBOBAaTh B JUAJOTe WM JUCKYCCHHU IO CYIIECTBY OOCYKIA€MON TEMBI
(yMeHHMe 3amaBaTh BOINPOCHI, BBICKA3bIBaTh CYKICHUS OTHOCHUTEIHHO
BBITIOJTHEHUS TIPEJIaraeMoi 3aJja4ur, YIUTHIBATh HHTEPECH U COTIIACOBAHHOCTh
MO3UIIUH APYTUX YIaCTHUKOB JIHAJIOTA WU JUCKYCCHH ),

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

BJIQJICTh Pa3IMYHBIMKM CIIOCOOAMU OOIIECHUS W B3aUMOJICHCTBUS, TOHUMATh
HAMEPCHHUS JAPYTHX JIIOACH, 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 UCIOJIb30BaTh  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 NEHCTBUH C Yy4ETOM OOIIHMX
MHTEPECOB U BO3MOKHOCTEH KaXKJIOTO WiIeHa KOJUICKTHBA,

NPUHAMATh IIeTM  COBMECTHOHW JIEATENBHOCTH, OpPraHU30BBHIBATH U
KOOPJAMHUPOBATH NIEHCTBUS O €€ MOCTHKEHHIO: COCTaBISTh TUIAH JEHCTBHM,
pactpeneniaTh pojid ¢ y4éTOM MHEHUH YYacTHHUKOB, OOCYXKIAaTh PE3yJbTaThl
COBMECTHOM pabOTHI;

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

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

OCYIIECTBIISITh TO3UTHBHOE CTPATETMYECKOE TMOBEACHUE B PA3IHUYHBIX
CUTYaIUSX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, OBITH HMHUITUATUBHBIM.

OBi1ajleHUe YHUBEPCATBHBIMHU PEryJISTHBHBIMHU AeHCTBUAMM:

1) camoopranu3amms:

UCTIOJIb30BaTh OMOJIOTHUYECKHE 3HAHWS JUIsl BBISIBICHUS TPOOJIEeM U HX
pEIICHHS B )KH3HEHHBIX U YUCOHBIX CUTYyaITUsX;

BBIOMpATh Ha OCHOBE OWOJIOTMYECKMX 3HAHWNA IEJEBBIE W CMBICIOBBIC
YCTaHOBKHM B CBOMX JICHCTBUAX U MOCTYIKAX IO OTHOIICHUIO K KUBOUW TIPUPOJIE,
CBOEMY 37I0POBBIO M 3J0POBBIO OKPYKAIOIIUX;



CaMOCTOSITEJIbHO ~ OCYIIECTBJISITh  ITO3HABATEIBHYIO  JIESITENBHOCTD,
BBISIBIISITh MPOOJIEMBI, CTaBUTh WU (OPMYIUPOBATH COOCTBEHHBIE 3a/layd B
00pa3oBaTeIbHON NEATEIbHOCTH U KU3HEHHBIX CUTYaLUAX;

CaMOCTOSITEJIbHO COCTaBJSATh IUJIAaH pEIHICHUs NOpoOJiieMbl €  Yy4ETOM
HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEINMOYTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

paclIMpATh  paMKH  y4yeOHOro NpeIMeTa Ha  OCHOBE  JIMYHBIX
IIPEAIIOYTEHUM;

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

OLICHUBATh MPUOOPETEHHBIHN OTIbIT;

CIoCOOCTBOBaTh (POPMUPOBAHUIO M MPOSABICHUIO LIUPOKOW 3PYIAHULIUU B
pa3HbIX 00JIaCTAX 3HAHWM, MOCTOSHHO MOBBINIATH CBOM 00pa30BaTENbHBIA U
KyJIbTYPHBI YPOBEHb.

2) CAaMOKOHTPOJIb:

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

BIAJIeTh HAaBBIKAMU [I03HABATEJIbHOW peQiieKCMM KaK OCO3HaHUS
COBEPIIAEMBIX JEUCTBHUM M MBICIUTENBHBIX IPOLIECCOB, MX PE3YNbTATOB 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 W ApPryMEHTBl IPYIMX IIpU aHAIM3€ pPE3yJbTaTOB
NEeATENBHOCTH;

3) npuHsATHE ce0s1 U APYrUX:

NpUHUMATh ce0sl, MOHUMasi CBOM HEJIOCTATKU U JOCTOUHCTBA;

IIPUHUMATh MOTHMBBI M ApPryMEHTBl IPYTHX IIPU aHAJIU3€ pPE3yJIbTaTOB
NEeATEIIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JIPYrUX HA OLINOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C O3UIMU JPYTOro YeJIOBeKa.
HNPEAMETHBIE PE3YJIBTATBI

[IpeameTHble pe3yabTaThl OCBOCHHS COAEpkKaHUSA Y4yeOHOro mpeaMeTa
«buonorus» Ha yrayOJEHHOM YpOBHE OpPHUEHTHUPOBAHbI Ha OOecreyeHue
npodunbHOro  00y4eHHss oOyuaromuxcs Ouomornn. OHU  BKITIOYAIOT:
crneunduyeckue AJjisi OMOJIOTUU HAYYHBIE 3HAHUSI, YMEHUS U CIIOCOOBI 1eHCTBUM
10 OCBOCHHUIO, MHTEpPOpEeTallMd U MOpeoOpa30BaHUI0  3HAHWUM, BUBI



JNEATENBHOCTHU MO MOJYYEHUIO HOBBIX 3HAHUM M UX MPUMEHEHUIO B PA3JIMYHBIX
y4eOHBIX, a TaKKe€ B pEaIbHBIX KU3HEHHBIX cuUTyanusx. lIpenmeTHbie
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 (JOPMUPOBAHUHU €CTECTBEHHO-HAYYHON KapTUHBI MUpPA, B
MO3HAHWM 3aKOHOB TMPHUPOJBI W pEIIeHUH TPoOJeM  PpalrOHAIBHOIO
IPUPOJIOTIONIHL30BAHMS, O BKJIAJIE POCCHUUCKHX M 3apyOeKHBIX YUEHBIX B
pa3BuTHE OUOJIOTHUY;

BJaJICHHME CHUCTEeMOM OMOJOTrMYECKUX 3HAHHWM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIAraomue OHOJOTUUYECKUE TEPMHUHBI U TOHSTHS (KU3Hb, KIIETKA,
OpraHu3M, MeTadoJIM3M, TOMEOCTa3, CaMOPETYISIUs, CaMOBOCIPOU3BEACHHE,
HACJIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U Pa3BUTHE), OMOJIOTHUECKUE TEOPUU
(xnerounas teopusi T. IlIBanna, M. Illneiinena, P. BupxoBa, xpomocomHas
Teopus HaclencTBeHHOCTH T. Moprana), yuenust (H. 1. BaBunoBa — o nientpax
MHOTOOOpa3usi M  TPOUCXOXKIACHUS  KYJIbTYPHBIX  pacTeHHUl), 3aKOHBI
(ennHOOOpa3Us MOTOMKOB MEPBOTO MOKOJICHHS, PACIICTUICHHS], YUCTOTHI TaMeT,
HE3aBUCUMOro HacnenoBaHus ['. MeHaens, TOMOJIOTMYECKHX pSIOB B
HacJICACTBEHHOU U3MEHUYNBOCTH H. n. Basuiiosa), IIPUHIUIIBI
(KOMIIJIEMEHTAPHOCTH);

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

YMEHUE BBIAEIATh CYIIECTBEHHbIE TPU3HAKH: BUPYCOB, KIETOK MMPOKAPUOT
U JYKapuoOT, OAHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPraHHU3MOB, B TOM YHCIIE
OakTepuii, TpuOOB, PACTCHH, KUBOTHBIX W YEIIOBEKAa, CTPOCHHS OPTaHOB U
CUCTEM OpPraHoB  pAacCTEHUM, YKABOTHBIX, YEJI0BEKa, IIPOLECCOB
KU3HEICITEIPHOCTH, MPOTEKAIIMX B OPraHU3Max pPACTEHUM, >KUBOTHBIX H
YelioBeKa, OMOJIOTMYECKHX TPOIECCOB: oOMeHa BemecTB (MeTaboian3Mm),
MIPEBPAIICHUS YHEPTUHU, OpPOKEHUS, aBTOTPOPHOTO U TEeTepOTPOPHOTO THUIIOB
nutanus, (OTOCMHTE3a M XEMOCHUHTE3a, MHTO3a, Meilo3a, raMeToreHesa,
sMOpHUoreHesa, MOCTAMOPHUOHAIIBHOTO pa3BUTHSA, Pa3MHOXEHUS,
WHJIMBUYaJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOT€HE3a), B3aUMOJEHCTBUS 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 (DEHOTHIIOM,
(denoTunoM u akTopamu cpebl OOUTaHUS;

YMEHHE BBISIBISATH OTIMYUTEIBHBIC MIPU3HAKU KUBBIX CHCTEM, B TOM YHCIIE
pacTeHUi, )KUBOTHBIX U YEJIOBEKa,;

YMEHHE HCIIOIh30BaTh COOTBETCTBYIOIINE APTYMEHTBI, OMOJOTHYECKYIO
TEPMHUHOJIOTUIO WM CHMBOJIUKY JUISI JIOKAa3aTelIbCTBA POJACTBA OPraHU3MOB
Pa3HBIX CHCTEMAaTUYECKHUX TPYIII;

YMEHHE pemniaTh OWOJOTHYECKHME 3aJaud, BBISBIATH  TPHYUHHO-
CJICICTBCHHBIE CBSI3M MEXIY HCCIICIYECMBbIMH OHMOJIOTHUECKHMH IPOIECCAaMH U
SBJICHUSIMM, JIeJlaTh BBIBOJBI M TPOTHO3bI HA OCHOBAaHWUU TIOJYYCHHBIX
pe3yJbTaTOB,

YMCHHE BBITIOJIHATH JJa0OpaTOpHBIC M MPAKTUYECKHUE padOThI, COOJI0IaTh
npaBuia mpu pabore ¢ yueOHbIM U JTabOpaTOPHBIM 000PYI0BAHUEM;

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

yYMEHHE Y4acTBOBAaTh B Y4eOHO-UCCIIEIOBATEILCKON paboTe 1Mo OUOIOTruH,
HKOJIOTUU U MEIUIIMHE, TPOBOAMMOM Ha 0a3e MIKOJIbHBIX Hay4YHBIX OOIIECTB, U
nyOJIMYHO TPEACTaBIATh IOJYYEHHBIE  pe3yJbTaThl Ha  YYEHHUYECKHX
KOH(EepeHITUAX;

YMEHHE OIICHUBATH DTHUYECKHE AaCIEKThl COBPEMEHHBIX HCCJIEIOBAHUMA B
obnmacTh  OMONOTMM W MEAMIHMHBI  (KIIOHUPOBAHHE, HMCKYCCTBEHHOE
OIUTOIOTBOPEHHE, HANIPaBICHHOE M3MEHEHNE T€HOMAa U CO3/IaHHE TPAHCTEHHBIX
OpTraHU3MOB);

YMEHHE OCYIIECTBIATh OCO3HAHHBIN BBHIOOp Oymylel mpodeccrnoHanbHON
NESTENBbHOCTH B oOmactTh  OWMOJNOTHH,  MEIUIMHBI,  OWOTEXHOJIOTHH,
BETEPUHAPHH, CEIBCKOTO XO3AWUCTBA, MUIIEBON MPOMBIIIJICHHOCTH, YTIyOIsTh
MO3HABATENbHBII  MHTEPEC, HAMNpPaBIEHHBI Ha  OCO3HAHHBIA  BHIOOD
COOTBETCTBYIOIIEH Mpodeccuu U MPOJoKEHNE OMOJIOTHYeCKOro 00pa3oBaHuUs
B OpraHU3ANMIX CPEAHETO MPO(HECCHOHATHFHOTO M BRICIIIETO0 00pa30BaHUSI.

[IpenmeTHBIe pe3ynbTaThl OCBOEHHUS y4deOHOTO mpeamera «buomorus» B
11 knacce NOKHBI OTPAXKATh:

chOpMHUPOBAHHOCTh 3HAHMH O MECT€ W POJU OHWOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHHUU COBPEMEHHON €CTECTBEHHO-HAYYHOM
KapTUHBI MHpA, B TO3HAHUUA 3aKOHOB TPHUPOABI M PEHICHUU IKOJIOTHIECKUX
mpoOJeM dYeloBEeUecTBa, a TakKKe B PEIICHHH BOMPOCOB PalMOHATHHOTO



MPUPOAOIIONB30BaHNA, U B (OPMHUPOBAHUU LEHHOCTHOI'O OTHOLIEHUS K
pUPOAE, OOILIECTBY, YEIOBEKY, O BKIAJE POCCUICKUX U 3apYyOEKHBIX YUEHBIX-
OMOJIOrOB B Pa3BUTHE OMOJIOTHUY;

YMEHHE BIAJEThb CUCTEMON OMOJOTMYECKMX 3HAHUM, KOTOpas BKIIOYAET
ONpeJeieHUs] U MOHUMAaHUE CYIIHOCTU OCHOBOIIOJIATAIOIMIUX OUOJIOTHYECKHUX
TEPMUHOB M TOHATUN (BHI, dSKOcucTeMa, Ouocdepa), OHMOJOTMUECKUE TEOPUU
(aBomrouonHass Tteopus Y. JlapBuHaA, CHUHTETHYECKas TEOPHS SBOJIIOLIMH),
yuenus (A. H. CeBepuoBa — o0 myTsSX W HampaBieHHsX sBoitouuu, B.W.
Bepnanckoro — o 6uocdepe), 3akonsl (reHeTudeckoro paBHoBecus [[x. Xapau
u B. Baitn6epra, 3apoasimeBoro cxonacrsa K. M. bapa), nmpaBuna (MuHUMyMa
1O. JIubuxa, sKon0ruueckoi nupaMubl SHEPTUH), TUIOTE3bl (TUIIOTE3a «MUpPa
PHK» V. I'unbepra);

yMEHHE BJaJ€Th OCHOBHBIMH  METOJaMU  HAay4YHOrO  IIO3HAHWS,
UCIIOJIb3YEMbIMU B OHOJIOTMYECKUX HCCJICJOBAHUSX JKMBBIX OOBEKTOB U
AKOCUCTEM (OIHCaHHUEe, U3MEPEHHE, HAOIIOJEHUE, DKCIEPUMEHT), CIOCO0aMu
BBISIBJICHHS U OIICHKHM aHTPOIIOT'C€HHBIX U3MEHEHUH B IIPUPO/IC;

YMEHHE BBIJICTATh CYIIECTBEHHbIE TNpPU3HAKUA: BHUJIOB, OMOTEOIEHO30B,
AKOCUCTEM U Ouocdepsl, CTAOUIU3UPYIOMIETO, ABUKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOT' O otbopa, aJUIONAaTPUYECKOTO U CUMITATPUYECKOTO
BUJ000pa30BaHusl, BIUSHUS JABWKYIIMX CHJI DBOJIOIUU Ha TeHO(POH]
MOIYJISIIUY, TPUCTIOCOOJICHHOCTH OPraHU3MOB K cpejie OOUTaHus, YepeoBaHus
HaIlpaBJICHUM DJBOJIIOLUMH, KPYroBOPOTa BEIIECTB U IOTOKA DJHEPTHUM B
AKOCHUCTEMAX;

YMEHUE YCTaHABIMBATh B3aUMOCBA3W MEXKIY MPOLECCAMH SBOJIOLNH,
JOBWKYIIUMU CUJIAMUA aHTPOIIOT€HE3a, KOMIIOHEHTAMU Pa3IMYHbIX IKOCUCTEM H
PUCTIOCOOJICHUSMH K HUIM OPTaHU3MOB;

YMEHUE  BBISIBISATh  OTJIWYUTEIbHBIE  TPU3HAKH  JKUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BHJIOB K Cpelie OOMTaHUs, a0MOTUYECKUX U OMOTHYECKUX
KOMIIOHEHTOB 3KOCHUCTEM, B3aMMOCBSA3€il OpraHu3MoOB B COOOIIECTBAaX,
AHTPOIIOT€HHBIX U3MEHEHUN B 9KOCUCTEMAX CBOEU MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME apTyMEHThI, OHOJIOTHMYECKYIO
TEPMUHOJIOTUIO W CHUMBOJIUKY IS JIOKa3aTellbcTBAa POJICTBA OPraHU3MOB
pPa3HBIX CHCTEMATUYECKUX TPYII, B3aUMOCBSA3M OPraHU3MOB U  CPEJIbI
oOuTaHMsI, EOUHCTBA UEJIOBEYECKUX pac, HEOOXOOUMOCTH COXPAHEHUs
MHOT000pa3usi BUJIOB U SKOCUCTEM KaK YCJIOBHS COCYIIECTBOBAHMS TPUPOIBI U
YeJI0BEYECTBA;

yMEHUE peniaTth OWOJOTMYECKHE  3a/laud, BBISIBISTH [PUUYUHHO-
CJIEICTBEHHBIE CBSI3U MEXAY HCCIEIyEMbIMU OMOJIOTMUECKHMHM IPOLIECCAMH U



SABIICHUSIMHU, JIelaTh BBIBOJABI W TPOTHO3BI HA OCHOBAHMM MOJYYEHHBIX
pe3yIbTaToB,

YMEHHE BBINOJIHATH J1a0OPATOPHBIE U MPAKTUUYECKUE pabOThI, COOIOIAaTh
npaBuiia Mpu padboTe ¢ y4eOHBIM U JTa0OPaTOPHBIM 000PY0BAHUEM;

YMEHHE BBIJIBUTATh THIOTE3bl, IPOBEPATh HX IKCIECPUMEHTATHHBIMU
cpeactBamu, (HOpMyIHUPYsS IENb HCCICIOBAHMS, aHAIM3UPOBATH MOTYYCHHBIC
pe3yabTaThl U I€TaTh BBIBOJIBL;

yMEHHUE y4acTBOBATh B YUEOHO-UCCIICIOBATEILCKON paboTe 1Mo OUOI0TUH,
HKOJIOTUW ¥ MEJUIIMHE, TPOBOAUMON Ha 0a3e MIKOIBHBIX HAYYHBIX OOIIECTB, U
NyOJIMYHO  TPENCTaBISATh IMOJNYYCHHBIE pE3ylbTaThl Ha  YYCHHUYECKUX
KOH(pEpEeHIUX;

yMEHHE OIICHHBATh THUIOTE3bl W TEOPUU O TMPOUCXONKICHUHU >KHU3HH,
YelloBeKa M YEJIOBEYECKMX pac, O TpPUUYMHAX, TOCIEICTBUSAX U CIOcobax
Npe0TBpAIleHHUs TII00aTbHBIX U3MEHEHHUH B Onocdepe;

yMEHHE OCYIIECTBIATh OCO3HAHHBINA BBIOOp Oymyried npodeccroHanbHOM
ACSATENIPHOCTH B 00NMacTH OWOJNOTHH, JKOJOTHH, MPHPOJIOTOIH30BAHUS,
MEIMIIUHBI, OMOTEXHOJIOTHH, TICUXOJIOTUH, BETEPHUHAPUH, CEIIbCKOTO XO3SICTBA,
NUIIEBOM  MPOMBIIUICHHOCTH,  YIUIYOJISITh ~ [O3HABaTEeNbHBIA  WHTEpEC,
HAlPaBJICHHBIH HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH Tnpodeccun u
IPOJOJIKEHUE OMOJOTUYECKOTO O00pa3oBaHUsl B OpraHU3alUsaX CpPEIHEro
po(ecCHOHaIBLHOTO U BBICIIIET0 00pa30BaHUS.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne n/m Kourpoububie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoTsbI pecypesI
1 buonorus kak Hayka
2 JKvBBIE CHCTEMBI M UX U3YYCHHE
3 Buonorus kinetku 0.5
4 XuMHYecKasi OpraHu3aIysl KICTKH 10
5 Crpoenue u GyHKINU KIETKU 8
5 OOMeH BellecTB U MpeBpallleHue SHEPTUN B 9 1
KJIETKE
7 Hacnencrsennas undopmanus u 9 05
peanusanus eé B KIETKE '
Kv3HEeHHBIN UK KIETKU 6 1
Crtpoenue u GyHKIIUA OPTaHU3MOB 17 15
10 Pa3MHOkeHUE U pa3BUTHE OPraHU3MOB 8 15
1 I'eneTrka — Hayka O HACIEACTBEHHOCTH U 5 05
W3MEHYMBOCTH 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 IIO ITPO'PAMME 102 13




11 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (undposbie)
Ne i/ Konrpoiasbnbie | IlpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
1 3apokIeHNE ¥ PA3BUTHE YBOJTIOIIMOHHBIX 4
MpeACTaBICHUIN B OMOJIOTHH
Mukpo3BoIOIHs U €€ pe3yabTaThl 14 2
Maxpo3BoJTIOIHs U €€ Pe3yIbTaThl 6
[TpoucxoxaeHNe U Pa3BUTHE KU3HH Ha
4 p A p 15 15
3emiie
5 [TpoucxoxaeHue yeaoBeKka — aHTPOIIOTEHE3 10 1
DKOJIOTUSl — HayKa O B3aMMOOTHOILIEHUSAX
6 OpPraHW3MOB M HAIOPTaHU3MEHHBIX CHCTEM 3 0.5
C OKpYy’Karollen cpenou
Opranu3Msbl ¥ cpesia 0OUTaHUS 15
DKOJIOTHS BUJIOB U TOMYJISIIII 0.5
DKOJIOTUS COOOIIECTB. DKOJIOTUYECKUE
9 H 12 0.5
CUCTEMBbI
10 buocdepa — rimobanbHas 3KOCUCTEMA
11 UenoBek 1 OKpyKarolas cpeaa
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5










MPOBEPSIEMBIE HA EI'D 110 BUOJIOI'MA 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

CdopMHpPOBAHHOCTH 3HAHUM O MECTE W POJIU OMOJOTUU B CHCTEME
€CTECTBEHHBIX  HayK, B GbopMHpPOBAaHUM  COBPEMEHHOM
€CTECTBCHHOHAYYHOW KapTHHBI MHpa, B TIO3HAHUU 3aKOHOB
MPUPOJIBI U PENICHUH >KU3HEHHO BAXKHBIX COLMATBHO-ITHUYECKHX,
SKOHOMMUYECKHX, IKOJIOTUYECKUX MPOOJIEM YEIOBEUECTBA, a TAKKe
B PEIICHWH BOMPOCOB PAIMOHAIBHOTO MPHPOIOINOIH30BaHUS, B
(hbopMUPOBAaHUH IIEHHOCTHOTO OTHOIICHHSI K TPHPOJE, OOIIECTBY,
YEeJIOBEKY; O BKJIAJE POCCHUMCKUX H 3apyOeKHBIX YUIEHBIX —

OMOJIOTOB B pa3BUTHE OMOJIOTUH

Brnanenune cucremoil 3HaHMA 00 OCHOBHBIX METOJAaX HAYYHOTO
MO3HAHMS, WCIHOJB3YEMbIX B OHOJOTHYECKHX HCCIEIOBAHUIX
JKHUBBIX 0OBEKTOB M 3KOCHCTEM (OIMCaHNe, U3MEPEHHE, POBEICHNE
HaOIOZCHMI); CrTOCOOaMH BBISBICHUS W OLIEHKH aHTPOIOTCHHBIX
U3MEHEHUU B MPUPO/IE.

VYMmeHue BBIJBUIaTh TUIIOTE3E, MIPOBEPSITH X
IKCIIEPUMEHTAIbHBIMH CpelICTBaMH, bopMmymupys LIeNIb
WCCJICIOBAHMS, aHATM3UPOBATh MOJYYCHHBIC PE3YJIbTAaThl U JIeaTh
BBIBO/IBI.

BrisiBieHHE 3aBUCUMOCTH MEXIy HCCIECIYEMbIMUA BEJIMYUHAMU,
OOBSICHEHHE TIOJMYYEHHBIX pE3ylIbTaTOB H  (POpMYIHUpPOBaHUE

BBIBOJOB C MCIIOJIb30BAHUCM HAYYHBIX HOHHTI/Iﬁ, Teopnﬁ K 3aKOHOB

YMeHue BIIAJCTh CHCTEMOM OHOJOTMYECKHMX 3HAHUH, KOTOpas
BKJIIOYACT: OCHOBOIIOJIAraroIIe OHOJIOTMYECKUE TEPMHHBI U TIOHSTHS
(OKW3HBb, KIJIETKA, TKaHb, OpraH, OpraHW3M, BHWJ, TOITYJISIIHS,
JKOCHCTeMa, OuoleHo3, Ownocdepa; MerabommM3M, TOMEOCTa3,
KIETOYHBIA ~ WMMYHHUTET, OWOCHHTEe3  Oenka, OHOMOIHUMEPEI,
JICKPETHOCTb, CaMOpETYJISIINS, CaMOBOCIIPOU3BE/ICHHE,
HACJICICTBCHHOCTh, HM3MEHYMBOCTh, DHEPrO3aBUCHUMOCTh, POCT U

pa3BUTHE);




Oouonornyeckue Teopuu: kietoynas teopus T. IlIBanma, M.
[lneiinena, P. BupxoBa; KIIOHAJIbHO-CEJIEKTUBHOIO UMMyHHuTeTA 1.
Opaux, N.1. MeunukoBa, XpoOMOCOMHasi TEOpHUsI HACIEACTBEHHOCTH
T. Moprana, 3akoH 3apogsimieBoro cxojacrsa K. bapa,
sBoonMOHHas Teopus Y. JlapBuHa, CHHTETHYECKass TeOpUs
3BOJIIOLMH, Teopus aHtpororeHeza Y. JlapBuHa; Teopus
ounoreoneno3a B.H. Cykauépa; yuenne H.W. BaBunoBa o mentpax
MHOT000pa3us U MPOUCXOXKIEHUS KYJIbTYPHBIX PacTeHUH, YUCHHE
A.H. CeBep1ioBa 0 myTsIX U HallpaBJIEHUSX 3BOJIIOLMHU, yueHue B. 1.
Bepnanckoro — o 6uocdepe);

3aKOHBl  (€OAMHOOOpa3us  MOTOMKOB  IEPBOTO  MOKOJIEHMS,
pacileneHus NPU3HAKOB, HE3aBUCUMOTI'O HACJI€JIOBAHUSI IPU3HAKOB
I'. Mennens; CUenIeHHOro HAacIeI0BAHUS MPU3HAKOB U HAPYIIECHUS
cuerieHuss reHoB 1. MopraHa; TroMOJIOTMYECKMX pSAJIOB B
HaclieAcTBeHHOM m3MeHunBocTH H.M. BaBmioBa; reHeTHUecKOTO
paBHoBecus Jx. Xapau u B. BaitHOepra; 3aposIeBoro cXoacTBa
K. bapa; Ouorenernueckuii 3akon 3. I'ekkens, . Mionnepa);
MIPUHIIUIBI (YUCTOTHI TaMET, KOMIIJIEMEHTAPHOCTH);

npaBwia (MuauMyMma [O. JIluOumxa, SKOJOTHYECKON MHpPaMUIIBI
qyucen, OMOMacChl U SHEPTHH ),

runote3sl (koarepBatHoi AWM. Onapuna, nepsuuHoro OyiapoHa JIK.

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

VYmenune peuiaTb IIOUCKOBBIC OuojoruyeckKue 3aJa4, BBIABJIIATH
IMPUYIUHHO-CJICACTBCHHBIC CBiA3HU MCIKOY HCCIICyEMBIMU
OHOJIOTMYECKUMU O6’beKTaMI/I, mpoueccaMm M SABJIICHUAMU, O€JIATh
BBIBOJIBI M IIPOTHO3bI HA OCHOBAHHWHU ITOJTYYCHHBIX PE3YJILTATOB,

COCTaBJIATb I'CHOTUITMYCCKUEC CXCMbI CKPCHIUMBAHUSA NI pa3HbIX TUIIOB
HACJICAOBAaHU IIPU3HAKOB 'y OPraHUu3MOB, COCTABJITb CXCEMBbI
IIEPCHOCa BCIICCTB MW OHCPIHMM B JOKOCHUCTCMAX (I_IGHI/I IIMTaHuA,

TTUIIIEBBIC CETH)

YMeHue yCTaHaBIMBAaTh B3aMMOCBSI3M MEXKJAYy CTPOCHHEM MU
(GYHKUMSAMU: OPraHOMAOB, KJIETOK pa3HbIX TKaHEW, opraHamu M
CHUCTEMAMM OPraHOB Yy PACTEHUH, )KUBOTHBIX U YEJIOBEKA; MEXIY
JTamaMud  OOMEHa BELIeCTB; JTalaMH KJIETOYHOTO IMKJIAa H
KU3HEHHBIX IMKJIOB OPraHU3MOB; JTalaMu SMOPHUOHAIBHOTO
pa3BUTHS; TEHOTUNIOM U (DEHOTUNOM, (EHOTHIIOM M (aKTOpaMu

Cpcabl O6I/ITaHI/I$I; nmponeccaMu 5SBOJIIOLOWUU, ABWXYIHIUMU CUIIAMU




AHTPOIIOTCHE3A, KOMIIOHCHTaMU Pa3InYHbIX 9KOCHCTEM n

MPUCTIOCOOICHUSMU K HUM OPTaHU3MOB

YMeHue BhIICNATh CYIIECTBEHHbIE TPU3HAKH:

CTPOCHHSI  BHPYCOB,  KJIETOK  NPOKapUOT H  JYKApHOT;
OHOKJICTOYHBIX W  MHOTOKJICTOYHBIX  OpPraHU3MOB, BHJIOB,
OMOTEOIICHO30B, IKOCHUCTEM U Ouochepsl; CTPOSHHsSI OpPraHOB H
CHCTEM OpraHOB pAacCTCHHH, >XUBOTHBIX, YEJOBEKa; IIPOIECCOB
KHU3HENEATSIFHOCTH, TPOTEKAIONINX B OpraHu3Max pacTeHUH,
KUBOTHBIX U 4YeJIOBEKa; OWMOJIOTMYECKHX MPOIECCOB: OOMEHa
BelecTB (MeTabosn3M), MHGOPMALMKU W MPEBPALICHUS SHEPruH,
Opo’KeHMsI, aBTOTPO(PHOTO U TEeTEPOTPOPHOrO THUIOB MHUTAHMUS,
¢doTocHHTE3a W XEMOCHHTE3a, MHTO3a, MeiHo3a, rameroreHesa,
SMOpHOTeHe3a, MOCTAIMOPHOHAIBHOTO Pa3BUTHS, PAa3MHOKEHMS,
WHIUBUIYAJIbHOTO pa3BUTHS OopraHuszma (oHTOTEHE3A),
B3aMMOJICICTBUS TE€HOB, TIETEPO3HUCa; INEHUCTBUA HMCKYCCTBEHHOTO
0TOOpa, CTAOWIM3UPYIOMIETO, JBIIKYIIETO ¥  Pa3phIBAOIIETO
€CTeCTBEHHOTO O0TOOpa; auIOMaTPHYECKOTO W CHUMIATPHYECKOTO
BUJO00pa30BaHus; BIMSHHUA JBIXKYIIUX CHJI 3BOJIONMU Ha
reHO(OH] MOMYJIALUY; IPUCTIOCOOIEHHOCTH OPraHU3MOB K Cpele
oOuTaHMs, 4YepelOBaHMs HAIPABICHUN HBOJIOLMH; KpPyroBOpOTa

BCIICCTB U IIOTOKA SHEPIrMHU B 9KOCUCTEMAX

ChopMUPOBaHHOCTh YMEHHS BBIJCISATH CYIICCTBEHHBIC MPH3HAKH
BUPYCOB, KIIETOK MPOKApPUOT M DYKApUOT, OJHOKICTOYHBIX H
MHOTOKJICTOYHBIX ~ OPTaHW3MOB, BHJOB, OHOTCOIICHO30B H
IKOCHCTEM; OCOOCHHOCTH TMpPOIECCOB OOMEHa BEIIECTB U
NpeBpalleHusl SHEPTUU B KJIETKE, (POTOCHHTE3a, MIACTUYECKOTO H
JHEPreTUYEeCKOT0 OOMEHa, XEMOCHHTE3a, MHUTO3a, Meio3a,
OIUIOJIOTBOPEHHMSI, PAa3BUTHS W Pa3MHOXKCHHS, WHIUBUIYAIHLHOTO
pa3BUTUSA Opranu3Ma (OHTOTEHe3a), OOpbOBI 3a CYIIECTBOBAHUE,
€CTeCTBEHHOTO O0TOOpa, BHI000Pa30BaHUs, MPHCIIOCOOIICHHOCTH
OpPraHu3MOB K cpejie OOUTaHUs, BIMSHUS KOMIIOHEHTOB SKOCHCTEM,
AQHTPOTIOTEHHBIX H3MEHEHM B JKOCHCTEMax CBOEH MECTHOCTH,

KpPYTOBOpPOTa BEIIECTB U MPEBpaILleHus SHEpTHH B Ouocdepe

YMmenue HCIIOJIb30BATh COOTBCTCTBYIOIIUC APTYMCHTBI,
6I/IOJ'IOI"I/ILIGCKYIO TCPMHUHOJIOTHIO 1 CUMBOJIUKY UId JOKAa3aTCIIbCTBA
POACTBa OpTraHnU3MOB Ppa3HbIX CHUCTEMATHNYCCKUX TPYIIIL;

B3aMMOCBA3HU  OpraHU3MOB U Cpcabl O6I/ITaHI/ISI; CINHCTBA




YeJIOBEUECKUX pac; HEOOXOIMMOCTH 3J0pPOBOTO 00pasza >KW3HH,
COXpaHEHHUS pPAa3HOOOpa3wsi BUIOB W DJKOCHUCTEM KaK YCIOBUSA

COCYHICCTBOBAHUA MPHUPOABI K YCJIOBCUCCTBA

YMeHne KpUTHYECKH OIICHUBATh HH(OpPMAIKI0 OHOJOTrHYECKOTO
COJICpKAHUS, WHTEPIPETHUPOBATH TUYECKHUE aCIEeKThI
COBPEMEHHBIX  HUCCJIEJIOBaHUH B OWMOJIOTMH,  MEIUIMHE,
OMOTEXHOJIOTMH; paccMaTpuBaTh TJIOOANbHBIE HKOJIOTMUYECKUE
MpoOJIeMbl COBPEMEHHOCTH, (DOPMHUPOBATH MO OTHOIIECHUIO K HUM

COOCTBEHHYIO MO3UIIUIO




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

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

buomornsa xak HaykKa. JKuBBle cCHUCTEMBI U X HN3Y4YCHUC

1.1

CoBpemeHHast OHOJNOTHS — KOMIUICKCHAs Hayka. bHoJIorMYecKkue HayKd |
n3y4yaemble UMM TpobiaemMbl. DyHIaMEeHTaNbHbIE, MPUKIIATHBIE U TIOUCKOBBIC
Hay4HbIE UCCIICIOBAHUS B OMOJIOTUH.

3HavyeHre OHOJIOTUH B (DOPMUPOBAHUHM COBPEMEHHOM €CTECTBEHHO-HAYyYHOU
kaptunbl mupa. [Ipodeccuu, cBsa3annbsie ¢ OnosoTHe. 3HaUeHHEe OUOJIOTHHU B
MPAKTUYECKOW JCSITEIPHOCTH YEJOBEKA: MEIUIIMHE, CEIhCKOM XO3SMCTBE,

MIPOMBIILIIIEHHOCTH, OXpaHe IMTPUPOIbI

1.2

Kusble cuctembl Kak MnpeaMeT usydeHus Ouosornu. CBOWCTBAa KHUBBIX
CHUCTEM: €IWHCTBO XHMHYECKOTO COCTaBa, IUCKPETHOCTh M IIEJIOCTHOCTH,
CJIO’)KHOCTh U YIOPSATOYEHHOCTh CTPYKTYPbI, OTKPBITOCTh, CAMOOPTraHU3aIINs,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTh, N3MEHUYNBOCTh, POCT U Pa3BHUTHE.

YpoBHM OpraHu3allid JKUBBIX CHUCTEM: MOJICKYJAPHBIA, KJICTOYHBIM,
TKaHEBBIM, OPraHU3MEHHBIN, MOMYISIUOHHO-BUJIOBOM,  3KOCHUCTEMHBIN
(6buoreonieHoTHUECKHIT), OMoCchepHBIA. [Iporiecchl, MPOUCXOIAIINE B KUBBIX
cucremax. OCHOBHbIE MPU3HAKK KUBOTO. JKU3Hb Kak (opMa CyIIeCTBOBAHHUS

MaTepuu

1.3

Metonsl Ouonormyeckoid Hayku. HaOmtonenwe, m3MmepeHUe, SKCHEPUMEHT,
cucremarusanus, meraaHanu3. [loHstue o 3aBUCUMONW W HE3aBHCHUMOU
nepemenHoi. IlmanupoBanue »skcnepumenta. [locTtaHoBka UM mpoBepka
runore3. Hynesas runoresa. [lonsitue BoIOOpKHU U €€ 10CTOBEpHOCTH. Pazopoc
B  Ouonormyeckux JAaHHbIX. OIleHKa JOCTOBEPHOCTH  IOJIy4EHHBIX
pe3ynbraToB. [IpuunHB UCKaxeHHs] Pe3yabTaTOB JKcrepumeHta. [loHsTHE

CTaTUCTHYCCKOI'O TCCTa

Knerka kak Ononoruyeckas cucrema

2.1

Knerka — cTpykTypHO-(QyHKLIMOHaNbHAs €AMHUIA KuBoro. Kcropus
oTKpeITUs KieTku. Pabotsl P. I'yka, A. JleBenryka. Knerounas teopus (T.
[IBann, M. Ilneiinen, P. BupxoB). OCHOBHbIE TOJOKEHUS COBPEMEHHOM
KJIETOYHOU TEOPUH.

Metoabl  MOJEKYIIpHOM M KIETOYHOM  OMOJOTHMM:  MHMKpPOCKOIHS,
xpomarorpadus, anexTpodopes, METOJ MEYEHBIX aTOMOB,

middepeHnnanbHoe HeHTpUPYrupoBaHNe, KYTbTHBUPOBAHUE KIETOK




2.2

XUMUYECKUN COCTaB KJIETKA. Makpo-, MUKPO- U YJITPaMUKPOIEMEHTBL. Boaa
n e€ poib KaK pacTBOPUTENS, pEareHTa, y4yacTHE B CTPYKTYpUpOBaHUU
KIETKU,  TEIJIOperyasuuu.  MuHepaiabHble — BEIIECTBA  KIETKHM,  HX
Ouosoruueckas poJib. Pojp KaTHOHOB M aHMOHOB B KJIETKE.

buonornyeckue mommumepbl. benku. AMHHOKHCIOTHBIH COCTaB OEJKOB.
CrpykTypsl OenkoBoii mosiekyinbl. [lepBudnas cTpykrypa Oenka, menTHIHAS
CBsA3b. BTOpHuHas, TpeTuyHas, YeTBEpTUYHAs CTPYKTypbl. JleHaTyparus.
CpoiictBa OenkoB. Krnaccudukanus OenkoB. buonornueckue ¢GyHKIMN
OEJIKOB.

VYrneBoasl. MoHOCaxapuibl, AUCAaXapubl, OJUrOcaXxapyuabl U MOJIHCaXapuibl.
O6mwmit 1aH CTpoeHus H (PU3UKO-XMMHUYECKHE CBOICTBA YIJIEBOOB.
buonoruueckue QpyHKIIMN yIriieBOJIOB.

Jlunuger. T'uapodunsro-THApOod0OHBIE cBOMcTBa. Kiaccudukarus JTUMuIoB.
Tpurmuuepuasl, ochonunuasl, BOCKH, crepouabl. buonorndeckue GyHkmm
munuaoB. OOmue cBoWcTBa OHOJOTMYECKMX MeMOpaH — TEeKy4ecTb,
CIOCOOHOCTH K CaMO3aMbIKaHHIO, MOJIYIIPOHUI[AEMOCTb.

Hyxnennoseie kucimotel. [JHK m PHK. CrpoeHne HyKIEMHOBBIX KHCIIOT.
Hykneotuasl. I[lpuniun  komrementapHoctu. [IpaBunmo  Yapradda.
Crpykrypa IHK — nBoitnHas cnimpanb. MecToHaXOXIeHHE U OMOJOTUUECKHE
¢byaxuun JIHK. Buger PHK. @yakiuun PHK B kitetke.

Crpoenune Monekynsl AT®. Makpospruyeckue cBsizu B Mojekyine ATO.
buonornueckue ¢ynkiuu ATd. BoccTaHOBIIEHHBIE TIEPEHOCUUKH, UX
¢bynkuuu B kiaetke. CexkBennpoBanue [JHK.

CtpykTypHass OMOJIOTHS: OMOXMMHUYECKHE U OMO(DU3MYECKUE HCCIICTOBAHUS

COCTaBa U MPOCTPAHCTBEHHOM CTPYKTYpPbl OMOMOJIEKYIT

2.3

Tunel KJIETOK: JyKapuoTHYecKas M Ipokapuornyeckas. CTpyKTypHO-
(GyHKIMOHATIBHBIE 00pa30BaHUs KIETKH.

Crpoenue npokapuotuueckoil kiaerku. Kierounas crenka Oaktepuil u apxeil.
OCOOeHHOCTH CTPOEHHUS IeTepoTPOPHON M aBTOTPO(PHOM MPOKAPHOTUUECKUX
KJIETOK. MecTo U poJib NPOKapuoT B OHOLIEHO3aX.

Crpoenue U pyHKIIMOHUPOBAHHUE 3yKapHOTHUECKOH KieTku. [Ina3marnueckas
MeMOpaHa (mimazmanemma). CTpykTypa IUIa3MaTH4ecKOd  MeMOpaHbI.
Tpancmopt BemiecTB uepe3 IUIa3MaTHUECKyl0O MeMOpaHy: MacCHUBHBIN
(muddy3us, obneruénnas nuddysus), akTUBHbINA (EPBUYHBIN U BTOPUYHBIHI
akTHBHBINA TpaHcropT). Ilomynponunaemocts MemOpanbl. Paborta HaTpuii-
KaJMeBOr0 Hacoca. OHJOLMTO3: IHHOLUTO3, (arouuTo3. OK30LUTO3.

Knerounas crenka. CtpykTypa ¥ (YHKUMH KJIETOUYHOM CTEHKH DPACTEHMH,




rpuooB.

Huronna3zma. [urozons. [{utockener. [IBmwxkenue nuroruiazMbel. OpraHou bl
kiaetku. OgHOMeMOpaHHBIE OpPraHOWMIbl KIETKU: JHJIOIIa3MaTh4ecKas CeTh
(BI1IC), anmapat ['obkH, TM30COMBI, KX CTpOeHUE U (HYHKINHU. B3auMoCBsI3b
OTHOMEMOpaHHBIX ~ OpraHoujoB  Kietku. CTpoeHWe  TrpaHyISIpHOTO
perukynyma. CuHTE3 pacTBOPUMBIX OenkoB. CHHTE3 KJIETOYHBIX MEMOpaH.
I'magxuit (arpanHynsipHbIN) SHAOIUIA3MATHUYECKUNM peTukyiayMm. CekpeTopHas
¢yHkuus anmapata [onbmxu. TpaHcmopT BemiecTB B KieTke. Bakyonu
pacTuTenbHbIX KieToK. Kiterounslii cok. Typrop.

[TomyaBTOHOMHBIE OpPraHOW/IbI KJIETKW: MUTOXOHIPUH, IJIACTHU/IBI.

Crpoenve u GyHKIMH MUTOXOHIpHUM M Tuactul. IlepBuuHble, BTOpUUHBIE U
CIIOXHBIE IJIACTUIBl  (POTOCHHTE3UPYIOUIUX JYKApHOT. XJIOPOIJIACTHI,
XPOMOILIACTBI, JIEMKOIUIACTHI BBICIIMX PACTECHUM.

Hememb6pannbie opranouabl kietku CTpoeHune M (yHKIMH HeMeMOpaHHBIX
OpraHouJioB KieTku. Pubocombl. MukpodunameHnTsl. MplIedHbIE KIETKH.
MuxkpotpyOouku. Knerounsiit nentp. CTpoeHue M ABHKEHHE JKTYTHKOB U
pecanuek. MUKpoTpyOouKkH nuToIL1a3mel. LlenTpuoss.

SAnpo. OGosnouka Aapa, XpOMATUH, KapHOIIa3Ma, SAPBIIIKU, UX CTPOCHUE U
dbyakuun. SnepHsiii 6eMKOBBIM MaTpUkc. [IpocTpaHCTBEHHOE PACTIOIOKEHUE
XpOMOCOM B MHTep(]a3HOM szipe. benkn XxpomaTuHa — THCTOHBIL.

Knerounsie BkmtodeHnsa. CpaBHUTENBHAsA XAPAKTEPUCTHKA KJIETOK JDYKapHOT

(pacTUTeNbHOM, )KUBOTHOM, TPUOHOIN)

2.4

AccuMmIsIIMA M JUCCUMUIIALUS — IBE€ CTOPOHBI MeTabonu3ma. Tumnsl oOMeHa
BELIECTB: aBTOTPO(HBIN U reTepoTpodHBIA. YdacTHe KUCI0poia B OOMEHHBIX
nporieccax. DHepreTudeckoe obecrnedueHue kietku: mpeppaiieHne AT B
oOMeHHbIX mpoueccax. PepMEHTATUBHBIA XapakTep peakUui KIETOYHOIO
MeTabonu3zma. PepMeHTbl, UX CTPOEHHUE, CBOWCTBA M MEXAaHMU3M JEHCTBUS.
Kogepmentsl. Ornuumst (epMEHTOB OT HEOPraHWYECKUX KaTalu3aToOpOB.
benku-aktuBatopel U OENKU-MHTMOMTOpPHI.  3aBUCHUMOCTb  CKOpPOCTH
(epMEHTATUBHBIX peakUil OT pa3IUYHbIX (PaKTOPOB.

[lepBuuHBIil CHHTE3 OpraHM4eckux BeuiecTB B kieTke. dotocuHres. Poib
XJIoporiacToB B mporecce ¢orocuHTe3a. CBeroBas M TeMHOBas (pasbl.
[IpoaykTuBHOCTE poTOCHUHTE3a. BinsHue pazanyHbIX (HaKTOPOB HA CKOPOCTb
¢dorocuHTe3a. 3HaueHne (POTOCHHTE3A.

XEeMOCHUHTE3. Pa3znoo6pa3zue OpPraHU3MOB-XEMOCHHTETHUKOB!
HUTPUUIUPYIOLITHE Oakrepum, xKenezo0aKkTepu, cepoOakTepui,

BOJOPOAHBIC 6aKTCpI/II/I. 3HaueHUE XEMOCHUHTE3A.




AnaspoOnble opranusMel. Bumsl Oposkenus. IIponykTel OpoKeHHS M HX
UCIIOJIb30BAHME YEIOBEKOM. AHa’pOOHBIE MHUKPOOPTraHU3MBbI KaK OOBEKTHI

OMOTEXHOJIOTHH U BO30YIUTENN OOJIE3HEH.

AnpoOHbIe OpraHU3MBlI. Oransl HHEPreTUYECKOTO oOMeHa.
[MoaroroBurenpHbiii 3Tan. [NHUKOIW3 — OECKHUCIOPOIHOE paCIICIIICHUE
TJIFOKO3BI.

Bbuomornueckoe OKHUCJICHHUC, NJIN KIJIICTOYHOC AbIXaHUC. Pomne MI/ITOXOHIIpI/Iﬁ B
mpomeccax — Omojormyeckoro  okucieHusa.  Lluxumueckme  peaxknuu.
OxucnurensHoe (ochopunupoBanue. [IpeumymiectBa a3’poOHOro MmyTH
oOMeHa BemiecTB mepes aHa’poOHbIM. D(PPEKTUBHOCTH IHEPreTUUECKOTO

obMmeHa

2.5

Peakuunu marpuyHoro cuHTesa. [IpMHIMI KOMIIJIEMEHTAPHOCTH B PEAKLMSIX
MaTpUYHOTO  CHHTe3a. Peanuszamust  HacleJCTBEHHOM  HMHQOpMaIuH.
I'eneTnueckuit kox, ero cBoiicrBa. Tpanckpunius — MarpuuHslid cuHTe3 PHK.
[IpyHIMOBI  TPAHCKPUNIMK: KOMIUIEMEHTApHOCTh, AHTUIIAPAJIIENBHOCTb,
ACUMMETPUYHOCTh. TpaHcasauus U e€ sransl. Ydactue TpaHcnoptHeix PHK B
O6uocunTese Oenka. YcnoBus 6uocunTesa 6enka. KonupoBanue aMMHOKHCIIOT.
Ponb pubocom B GrocuHTe3e Oemka.

Opranuzanys reHoMa y NpOKapuoT U 3IyKapuoT. Perynsius akTUBHOCTH
reHoB y npokapuot. ['mnoreza onepona (. XKako6, XK. Mano). Perymsus
0OMEHHBIX TIPOIIECCOB B KiIeTKe. KiieTouHbIil romeocTas.

Bupychl — HeksieTounble (GOPMBI KU3HU U OOJIMraTHeie napasuthl. CTpoeHue
MIPOCTHIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTeprodaros.

BupycHsie 3a0oseBanus yenoBeka, )KkuBoTHbIX, pacteHuit. CITMJ[, COVID-19,

CoOHaJIbHbIC U MECAUIITMHCKUC HpO6J’ICMBI

2.6

Knerounslii mwmki, ero mnepuoabl W peryiasius. Hurepdaza u  MHUTO3.
OcobenHoCTH MpOIIECcCOB, MpoTeKaroux B nHTepdase. [loaroroBka kieTku K
nenenuto. [lpecuHreTnyeckuil (MOCTMUTOTUYECKHI), CHUHTETHUECKUH U
MMOCTCUHTETUYECKHH (MPEeMUTOTHYECKUIA) TEpHOIbI HHTEP(hA3HI.

Marpuunbiii cunte3 JIHK — permkanus. ITpunnuner pervmukaruu JITHK:
KOMIUIEMEHTAPHOCTh, IMOJYKOHCEPBATUBHBIA CHHTE3, AHTUIIAPAJLIEIbHOCTD.
Mexannsm pennukanuu JTHK. XpomocoMmsl. Ctpoerne xpoMocoM. Tenomepsl
U TeroMepa3a. XpOMOCOMHBIM HA0Op KIETKU — KapuOTHM. JMTIOWIHBINA U
rariouaHbI  HabOpbl XpoMocoM. ['omMonornyHbie Xpomocombl. [lonmoBwie
XPOMOCOMBI.

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

Tumnel MuTO3A. KapI/IOKI/IHCS U IIUTOKHHE3. bronornyeckoe 3Ha4€HUE MHUTO3a.




Perynsuus murornueckoro nukia kietkd. [Iporpammupyemas KieTo4yHas
rudelb — arnoITos.

DyHKIIMOHAJIbHAs TEHOMUKA

Opranmnsm Kak OHOJIOTHYECKasi CUCTEMa

3.1

OAHOKIIETOUHBIE,  KOJIOHHMAJIbHbIE, = MHOTOKJIETOYHBIE  OpPraHU3Mbl U
MHOTOTKaHEBbIE OPraHU3MBI.

@opMBl pa3MHOXKEHHSI OpraHU3MOB: Oecrosioe (BKJIKOYasi BEre€TaTMBHOE) U
nosioBoe. Buael 0Oecrnonoro pasMHOXKEHUS: IOYKOBAaHHE, CHOPYJISALUS,
(parMeHTaIus, KIOHUPOBAHUE.

[TonoBoe paszmuoxenue. llosmoBeie KI€TKH, Wi TameTbl. Meio3. Craaun
Mmeno3a. IloBenenne xpomocoM B Mmenose. Kpoccunrosep. buosornueckuii
CMBICIT M€l03a M TOJIOBOTO mporecca. Meno3 W ero MecTto B KU3HEHHOM
LUKJIE OPraHU3MOB.

[IpenzaponpimeBoe pazputue. I'amerorenes y »KUBOTHBIX. [100BBIE Keme3bl.
OO6pa3zoBaHue M pa3BUTHE TMOJOBBIX KJIeTOK. CrepMmaTroreHes M OOTreHE3.
CrpoeHue mosoBbIX KieToK. OIIOJOTBOpPEHHE M 3MOpHOHAIbHOE pa3BUTHE
KUBOTHBIX.  CrmocoObl  OIJIOJOTBOPEHMS:  HApPYXKHOE,  BHYTpPEHHEE.
[Taptrenorenes.

NumuBuayansHOE pa3BuTHE OpraHu3MoB (oHTOreHe3). Cramuu 3MOpHOoreHe3a
KUBOTHBIX (Ha mnpumepe Jmsarymku). Jlpobnenme. Tumbsl  apoOieHus.
OcoGeHHocTn  OpoOJeHHS ~ MJICKOMUTAIOMIMX.  3apOJIbIIIEBble  JIUCTKU
(ractpynsuusi). 3akiiaJka OpPraHOB M TKaHEH M3 3apOJBIIIEBBIX JIUCTKOB.
B3anmHoe BnusiHME wYacTell pa3BUBAIOIIErOCs 3apojbliia (3MOpUOHANbHAS
UHIYKUUs). 3akiajka IUIaHa CTPOGHUS JKMBOTHOTO Kak  pe3yibTar
HMepapXU4yecKUX B3aUMOJECHCTBUN TeHOB. Bnusnue Ha 3MOpHOHATBHOE
pa3BUTHE PA3INYHBIX (PAKTOPOB OKPYKAIOIIEH Cpebl.

Poct u pazButue xkuBOTHBIX. IlocTamOpuoHanbHbIl Tiepuon. IIpsmoe u
HenpsiMoe pa3Butue. PasButue ¢ meramopdozom y OeClO3BOHOYHBIX U
[MO3BOHOYHBIX KMBOTHBIX. brHonornyeckoe 3HayeHUe MpsIMOr0 U HENPSMOIO
pa3BUTHUSA, HX pACHpPOCTPAHEHHWE B TMpuUpoJe. THUIBI PocTa KUBOTHBIX.
@akTopel  peryisiquu  pocTa  JKUBOTHBIX U yenoBeka. Craauu
MOCTAMOPHOHAIILHOTO  Pa3BUTHSl Y JKUBOTHBIX M 4ejoBeka. Ilepuossl
OHTOT'€HE3a YeJI0BEKa.

PasmHokenne u passutHe pacreHuil. ['amerodut u cnopodur. Meiio3 B
KU3HEHHOM IMKJIe pacTteHMid. OOpa3oBaHue crnop B Ipolecce Menosa.
I'amerorenes y pacreHuil. OIUIOJOTBOPEHHE M PA3BUTHE PACTUTENBHBIX

OpraHnu3MoOB. I[BOI>'IHO€ OIIOJAOTBOPCHUC y IIBCTKOBBIX paCTeHHﬁ.




OOpa3oBaHue W pa3BUTHE CEeMEHU. MeEXaHHM3MBI PEryisildd OHTOTEHEe3a Y

pacTeHUM U KUBOTHBIX

3.2

Hcropust craHOBIEHHS H pa3BUTUA TEHETHMKHM Kak Hayku. OCHOBHBIE
FEHETUYECKUE TMOHATUA U CUMBOJIBL. [ 'OMOJIOTHYHBIE XPOMOCOMBI, aJIEIbHBIE
TEHbI, aJbTCPHATUBHBIE MPU3HAKHU, JTOMHUHAHTHBIA U PELECCUBHBINA IMPHU3HAK,
FOMO3UTOTa, TETEPO3Ur0oTa, YHCTasl JUHHS, THUOPUABI, T€HOTHUIN, (EHOTHII.
OCHOBHBIE METOJBl TEHETHKU: THOPUIOJIOTHUECKHM, ITUTOJIOTHUUECKHIA,

MOJIEKYJISPHO-T€HETUYECKUI

3.3

Monorubpunnoe ckpemuBanue. IlepBplii  3akoH Menaens — 3aKoH
eanHoOoOpa3us TUOpUIOB TEepBOTO ToKoyeHus. [IpaBuiio AOMHHMpPOBaHMUSL.
Bropoii 3akoH MeHzens — 3aK0H paciieruieHus npu3HakoB. Lluromoruueckue
OCHOBBI MOHOTHOPHUIHOTO CKpEIIMBaHus. [ UmoTe3a 4ucToThl raMer.
AHnanmuzupyromee ckpemuBanue. [IpomMeXyTOUHBIN XapakTep HaclleIOBAHMS.
Pacmennenne mpu3HaKkoB MpH HETIOJTHOM IOMUHUPOBAHHH.

JurubpunHoe ckpemuBanue. Tpetuil 3akoH MeHzienst — 3aKOH He3aBHCHUMOIO
HacleoBaHUsl Tpu3HAKoB. LluTonormyeckne OCHOBBI — TUTHOPHUIHOTO
CKpELIUBAHMS.

CuemieHHoe HacienoBanue npu3zHakoB. Padoter T. Moprana. CrenieHHoe
Hacje0BaHUE I'€HOB, HAPYIICHHUE CLEIUICHHUS MEXIy reHaMu. XpOMOCOMHas
TEOPHS HACJIEICTBEHHOCTH.

I'eneruka mosia. XpoMOCOMHBIM MEXaHWU3M ONPENEICHHS Moja. AyTOCOMBI U
II0JIOBBIE XpPOMOCOMBI. ['OMOraMeTHBIN U reTeporaMeTHsli noj. ['eHeTnueckas
CTPYKTypa IOJOBBIX XpomMocoM. HacinenoBaHue Npu3HAKOB, CLEIUIEHHBIX C
MIOJIOM.

I'enotun kak menoctHas cucrteMa. [lneloTponuss — MHOKECTBEHHOE JICHCTBHE
reHa. MHOXXECTBEHHbIM ajienu3M. B3anmojaeicTBUe HeayuiebHBIX TI'€HOB.

KommnementapHocts. Onuctas. [lonmumepus

3.4

BzaumopeiictBue reHotuna U cpeapl IpH  (popMUpoBaHMM  (heHOTHHA.
N3menunBoCcTh Npu3HAaKoB. KaueCcTBEHHBIE M KOJIMYECTBEHHbBIE IPU3HAKU. Buib
M3MEHYMBOCTH: HEHACIICICTBEHHAsI U HACJIEICTBEHHASL.

MoaudukanonHas ~ M3MeHYMBOCTb. Poib  cpemsl B (POpMHpPOBAHUU
Mo (uKalMOHHON n3MeHuuBocTH. HopMa peakuuy npusHaka. BapuaroHHsIH
psn u BapuanmoHHas kpuas (B. Moranncen). CpoiicTBa MOAM(HKAIIMOHHON
U3MEHYUBOCTH.

I'eHoTunmueckas nM3MeHUMBOCTb. (CBOMCTBA TI'€HOTUIHMYECKOM W3MEHYHBOCTH.
Buipl reHOTHITUECKON M3MEHUMBOCTH: KOMOMHATUBHAS, MYTAI[MOHHASL.

KomOuHatuBHass W3MEHYMBOCTh. Meii03 M TIONIOBOM TMpOIleCC — OCHOBA




KOMOUHATUBHON W3MEHUMBOCTH. PoJIb KOMOMHATUBHON HM3MEHYHMBOCTA B
CO3JTAaHWUU TEHETHYECKOTO Pa3HOOOpa3usl B peJiesiaX OTHOTO BHIA.

MyTauMoHHasT M3MEHYMBOCTh. BuIbl MyTauuid: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIHOHTaHHbIE W HMHIYIMPOBAaHHBbIE MyTalmMu. SaepHbie U
nuToria3mMarndeckue myraru. CoMaTuyeckue U MoJIoBble MyTaluu. [IpudarHb
BO3HUKHOBEHMSI MyTauuid. MyTareHbl M WX BIUSHUE Ha OPraHU3MBbL
3aKOHOMEPHOCTH MYTAIIMOHHOTO TIporiecca. 3aKOH TOMOJIOTHUECKHX PSIOB B
HacnencTBeHHoi n3menunBocty (H.W. BaBunoB). BHesnepHas 13MeHYMBOCTh

1 HaCJICACTBECHHOCTD

3.5

Kapuotun wenoBeka. MexayHapoaHas MporpaMMa HCCIIEIOBAaHUS Te€HOMaA
yenoBeka. MeToabpl M3y4YeHHs] TEHETUKH YelOBEKa: TEeHEAIOTHYeCKHH,
OJIM3HEILIOBEIH, IIUTOrCHETUYCCKHI, MOMYJISIIUOHHO-CTaTUCTUYECKUH,
MOJIEKYJIIpHO-TeHETHYeCKui.  COBpEMEHHOE  ONpeNeJeHUWE  TI'eHOTHIA:
MOJJHOTEHOMHOE CEKBEHUPOBAHHWE, TEHOTUIIMPOBAaHWE, B TOM YHCIE C
nomompio I111P-anann3a. HacinencTBennbie 3a00a¢BaHms YeloBeKa. | eHHbIC U
XpOMOCOMHBIE ~ Ooyie3HM  4ejoBeka. boiesHn ¢ HaciencTBEHHOU
MPEAPACTIONIOAKEHHOCTBIO. 3HaueHne MEIUIIUHCKOMN TEHETUKHU B
MpEeNOTBpAIllEHU W  JICYEHMHM TEeHETHYeCKuX 3a00JieBaHUN  4YeloBeKa.

CTBOIOBEIE KJIIETKU

3.6

JlomecTukanusi U CeNeKiys. 3apoKICHUE CEEKIMU U JOMECTUKAIIMHU. Y YCHUE
H.W. BaBwmoBa 0 IeHTpax MPOUCXOXKAECHUS M MHOT000pa3usi KYyJIbTYPHBIX
pactenuii. Ponb cenmexiiuu B CO34aHUM COPTOB PACTEHUH M TOPOJI KUBOTHBIX.
Copt, mopona, ImTaMM. 3aKOH TOMOJIOTUYECKHUX PsIOB B HACJCICTBEHHOM
m3menuyrBocty H.M. BaBuioBa, ero 3HaueHue Jyisl CEICKIIMOHHON paOOTHI.
Metoapl ceneKIMOHHONW paboThl. MckyccTBeHHBI OTOOP: MaccoBBIH |
WHIWBHUAYyQIbHBIM. JTanbl KOMOWHAIIMOHHOW  cenekumu. VcmbiTanue
MPOU3BOAUTENEH MO MOTOMCTBY. OTOOp MO IE€HOTUIY C TMOMOIIBIO OICHKU
(eHoTHIIa TOTOMCTBA M OTOOP MO TeHOTHUITY ¢ oMoIkio aHanu3a JJHK.
HckyccTBeHHBIH ~ MyTareHe3  Kak  METOJ  CEJEKIMOHHOW  paboThl.
PaguanyioHHbIi ¥ XUMHYECKMH MyTareHe3 KakK MCTOYHMK MYyTalud y
KYJIbTYpHBIX OpM opranu3moB. Mcrosib30BaHre TEeHOMHOTO peAaKTHPOBAHUS
u MeTtonoB pekoMmOuHaHTHBIX JIHK st momydeHuss MCXOJHOTO Marepuana
JUIS CEICKITUU.

[Tonmyuenue mommruionnoB. BHyTpuBHaoBas ruOpuau3anus. binzkopoacTBeHHOE
CKpelllMBaHue, Win nHOpuaMHT. HepoacTBeHHOE CKpeliBaHKe, WM ayTOPH/IIHT.
I'ereposuc u ero npuunHbl. Mcnons3oBanue rereposuca B cenekiuu. OTnanéHnas

rubpumzanys. [Ipeogonenue Gecriomys MEKXBUIIOBBIX THOpUIOB. JloCTIKEHHS




CEJICKLIMY PACTEHUI U dKUBOTHBIX

3.7

OOBeKThl, HCHOJb3yeMble B OHOTEXHOJOTMM, — KJIETOYHbIE M TKAaHEBBIC
KYJIbTYPbl, = MHMKPOOPraHM3Mbl, = HMX  XapakTEpUCTUKA.  TpaaunHOHHas
OMOTEXHOJIOTHS: XJICOOTeUeHHEe, MOIyYeHHE KHCIOMOJIOUHBIX MPOIYKTOB,
BUHOJeNHE. Mukpoouosnornyeckuii cuHTe3. OOBEKTHI MHKPOOHOIOTHYECKHX
texHosorui.  IlpowsBojmcTBo  Oenka, AMUHOKHCIOT W BHTaMHUHOB.
HckyccTBeHHOE  OIUIONOTBOpPEHHME.  PEKOHCTpyKuus — AWLIEKIETOK U
KJIOHUPOBAHUE )KUBOTHBIX. METO/1 TPAHCILJIAHTALMH SIJIEP KIIETOK.

XpOMOCOMHAsi M TE€HHas HWHXeHepus. LICKyCCTBEHHBIM CHHTE3 T€HA H
KoHCcTpyupoBanue pekoMOuHaHTHBIX JIHK. JlocTmkeHus W mepCrieKTHUBBI
XpOMOCOMHOM UM TeHHOW WH)XeHepuu. MenuuuHckue OHOTEXHOJIOTHH.

HMcnonb3oBaHue CTBOJIOBBIX KIETOK

CucreMa 1 MHOTOOOpa3ue OpraHm4eckoro Mupa

4.1

buonoruueckoe  pasHooOpaszue opranusmoB. CoBpeMeHHass cHucTeMa
opranuueckoro mupa. IlpuHnunel knaccupukanuu opraHusMoB. OCHOBHBIE
CUCTEMaTUYECKHUE TPYIIIbl OPraHu3MOB.

Oco0eHHOCTH CTPOCHHUSI U KU3HEACSITEIbHOCTU OJHOKJIETOUHBIX OPraHU3MOB.
bakTtepun, apxeu, OIHOKIETOYHBIE TI'pUOBI, OJHOKJIETOYHBIE BOJOPOCIIH,
npyrue npotuctel. KomonuanbHble opraHu3Mmbl. JIBuKeHHE OJHOKIETOUHBIX
OpraHu3MoB:  aME€OOHMAHOE, KI'YTHMKOBOE, PpECHHYHOe.  3ammra y
OJIHOKJIETOYHBIX ~ OpraHu3MoB.  Pa3mpakxuMoctb y  OJHOKJIETOYHBIX

OPraHnu3MoB. Taxcucer

4.2

MHorokiaeToynble  pacTeHus. B3auMocBs3p 4YacTeli  MHOTOKJIETOYHOTO
opranu3ma. TkaHu, oOpraHbl MU CHCTEMbl OpPraHOB MHOTOKJIETOYHOIO
opranu3ma. Opranusm Kak eauHoe 1enoe. Tkanum pacteHuid. Tumbl
pacTUTENbHBIX TKaHEW: oOpa3oBaTenbHasi, MOKPOBHAs, IPOBOJSAIIAS,
OCHOBHas, MexaHuueckas. OcoOeHHOCTH  cTpoeHus, GYHKIOUHA U

PAaCIIOJIOKCHHA TKaHEH B opraHax paCTeHI/Iﬁ

4.3

BereratuBHple M reHepaTUBHbIE OpraHbl pacTeHud. DYHKIMU OpPraHOB M
cuctem opraHoB. Kapkac pacreHuil. /[BmkeHHE MHOTOKJIETOYHBIX PACTCHUM:
TpOIM3MbI U HacTUU. [lornomenue Boapl, YIIIEKUCIOro ra3a 1 MUHEPAIbHBIX
BellecTB pacTeHusMu. [Ipixanue pacrenuii. Juddysus razoB uepes
IIOBEPXHOCTh KIJIETKU. TpaHCHOPTHBIE CHUCTEMBI pacTeHU. Belaenenue y
pacTeHuid. 3amuTa y MHOTOKIETOuHbIX pacteHuil. Kyrukyna. Cpencrsa
MAaCCUBHOM U XMMHUUYECKOM 3aIuThl. OUTOHIIUIBI.

Pa3znpa)xuMocTh U perynasuus y Opranu3moB. PazapaxuMocCTh U peryisauus y




MHOTOKJICTOYHBIX paCTeHHfI. PoctoBrie BC€IICCTBA U UX 3HAYCHUC

4.5

MHOTrOKJIETOYHEIE JKUBOTHBIC. B3aMMOCBS3b YacTeili MHOTOKIETOYHOI'O
opranu3ma. TkaHM, OpraHbl M CHCTEMbBl OpPraHOB MHOTOKJIETOYHOTO
opranu3ma. Opranus3m kKak eauHoe 1enoe. ['omeocras. TkaHu KUBOTHBIX U
YelloBeKa. THIBI JKMBOTHBIX TKaHEH: OSIHTEIMAIbHAs, COCOUHHUTEILHAS,
MbIieyHas, HepBHas. OCOOCHHOCTH CTPOCHHS, (YHKIMA M PACTIOJIOXKCHUS

TKaHEH B opraHax >JXMBOTHBIX U YCJIOBCKa

4.6

Opranbl W CHCTEMBI OpPraHOB >XUBOTHBIX. (DYHKIIMH OpPraHOB M CHUCTEM
opraHoB. Omopa Tena opraHu3smoB. CKeneTbl OJHOKJIETOYHBIX U
MHOTOKJIETOUYHBIX KUBOTHBIX. HapyxHblli 1 BHyTpeHHUI ckeneT. CTpoeHue u
THUIIBI COEIMHEHUSI KOCTEM.

JIBI>KEHUE MHOTOKJIETOYHBIX JKMBOTHBIX. [luTaHme >xuBOTHBIX. Ilutanue
MMO3BOHOYHBIX JKMBOTHBIX. JlpIXaHWe JKMBOTHHIX. KOXXHOE JBIXaHHeE.
’KabepHoe u nérouHoe ApIXaHUE.

JlpIxaHWe MO3BOHOYHBIX >KUBOTHBIX. DBOJIOLMOHHOE YCIOKHEHUE CTPOCHUS
NErKUX TO3BOHOYHBIX JKMBOTHBIX. JlpIXaTelbHas cucTeMa 4YelloBeKa.
MexaHu3M BEHTWSILIMM JIETKUX y NTUI M MIIEKONUTAIOMIMX. TpaHCHopT
BELIECTB y OPraHu3MoB. TpaHCHOPT BellecTB y JKUBOTHBIX. KpoBeHOCHas
cucremMa M €€ opraHbl. KpoBeHOCHas cuCTeMa IO3BOHOYHBIX JKUBOTHBIX.
Kpyru  kpoBooOpaiieHus.  DBOJIIOLMOHHBIE  YCIOXHEHHUS  CTPOCHMS
KPOBEHOCHOM CHCTEMBI II03BOHOYHBIX KUBOTHBIX. BbIieneHne y oprannu3Mos.
Beinenenue y xuBoTHbIX. CoKpaTuTenbHble Bakyoju. OpraHbl BblIIEJIEHUS.
CBs3b 1MOJIOCTM Te€lNa C KPOBEHOCHOM W BBIIEIUTENBHON CHUCTEMaMH.
Bbienenne 'y MO3BOHOYHBIX JKMBOTHBIX. 3alllUTa Y MHOTOKJIETOYHBIX
AKHUBOTHBIX. [IOKpOBBI M HX ITPOU3BOIHBIE.

Pazgpaxumocts W peryasuus y  opraHu3MoB. Pazmpaxumocts y
OJTHOKJIETOYHBIX OpraHu3MoB. Takcuchbl. PaznpaxxumocTs W perymsiuus y
MHOTOKJIETOYHBIX PacTeHUH. POcTOBbIE BelllecTBa M UX 3HAYCHHUE.

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

PazpaboTka anroputMoB M mporpamMm Juisd 3()p(eKTUBHOW (QYHKIIMOHAIBHOM
aHHOTAllUM  TEHOMOB,  TPAHCKPUITOMOB, MPOTEOMOB,  METa0OJOMOB

MHUKPOOPIraHU3MOB, paCTCHHﬁ, JKHBOTHBIX U YCJIOBCKaA

OpraHI/ISM YCJIOBCKA U €TI0 31I0pOBLC

5.1

OpTaHLI U CHCTCMbI OpraHoB 4YCJIOBCKaA. OT,Z[C.IIBI TOJIOBHOTO MO3ra




MMO3BOHOYHBIX KUBOTHBIX. Peduiekc u pednexropnas ayra. besycioBHblie u
ycIoBHBIE pediekchl. ['yMopanpHasi perynsiius W SHIOKPHHHAS CHCTEMa
KUBOTHBIX M uejoBeka. JKeie3bl 3HJIOKPUHHOW CHCTEMbl M HUX TOPMOHBI.
[elictBue TOpPMOHOB. B3aMMOCBSI3b HEPBHOM M SHIOKPUHHOM CHCTEM.
lunmortanamo-runousapHas cucrema. Pedrexc wu peduiekTopHas myra.

besycnoBHbIE U YCIIOBHBIE pe(IeKChl

5.2

3ammTa opranu3zMa ot Oosie3Hedl. IMmMyHHas cuctema yesoBeka. KieTouHsrit
U TYMOpaJbHbIH HMMYHUTET. BpoxkaEHHBIHN, TPHOOPETEHHBIN crienudruyecKuit
UMMyHHUTET. Teopus KJIOHaJIbHO-ceNeKTUBHOrO wuMMmyHuTeTa (I1.Dpnux,
®.M.bepuer, C.Tonerama). BocmanutenbHbie OTBETHI OpraHu3mMoB. Poib

BPOKJIEHHOTO HMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUIN

5.3

KposenocHas cucrema u e€ opransl. Cep/le, KpOBEHOCHbIE COCY/bl U KPOBb.

Kpyru xpoBoobparmienus. Pabora cepana u e€ perymisus

5.4

Heixanue yenoBeka. [uddy3us Ta30B uepe3 MOBEPXHOCTh  KIIETKH.
JpixarenbHasg cucTeMa 4esioBeka. JlpixaTenbHas MNOBEPXHOCTh. Peryisius

neIXaHus. [[prxaTenbHbie 00BEMBI

5.5

[MumeBapurenbHas cucreMa venoBeka. OTnenbl MUIIEBAPUTENIBHOTO TPaAKTa.
[MumeBaputenbHble  JKele3bl. BHYTPUMOIOCTHOE U BHYTPHUKIETOYHOE

MUIIeBapeHne

5.6

[ToxpoBel u ux mnpousBoaHble. Opranbl BblaeneHus. [louku. CrpoeHue u
dbyakuuoHupoBanue HedppoHa. DunpTparnms, cekpenus W oOpaTHoOe
BCAaChIBAaHUE KaK MEXaHM3Mbl pabOThl OpraHoB BbiAeieHus. OOpazoBaHue

MOYH Yy 4YCJIOBCKaA

5.7

Z[BI/I}KGHI/IC YyeJIoOBeKa: MbImeyHas cucremMa. CKeJeTHRIE MBIIINBI 1 UX pa60Ta.

CTpoeHue U TUIIbI COEAMHEHUS KOCTEH

Teopm{ 9BOJIIOIMH. Pa3BuTHe )XKM3HHU HA 3emie

6.1

OpomoronHass Teopusa Y. JlapBuna. Ilpeanocbulkd  BO3HUKHOBEHHS
napBuHu3Ma. JKu3Hb U HaydHas nesrenbHocTs Y. JlapBuHa.

JIBuKkymue cuiibl BoJifoniny BUAOB 1o Y. J[apBuHYy (BbICOKAsi HHTEHCUBHOCTD
pPa3MHOXEHHsI OpPraHM3MOB, HACIEACTBEHHAas HM3MEHYHBOCTh, Oopnba 3a
CYIIIECTBOBaHHE, €CTECTBEHHBIN M HCKYCCTBEHHBIN 0TOOD).

Odopmnenue cuntetndeckoir Tteopun HBomtounu (CTDI). HeltpanpHas
Teopus dBojtonuu. CoBpeMEHHasl HBOJIOLMOHHAS OHoNorus. 3HayYeHHE
ABOJIIOIIMOHHOW TeOpuH B (OPMUPOBAHUU €CTECTBEHHO-HAYUYHON KapTUHBI

MHUpa

6.2

HOHyJBIL[I/IH KaK JJICMCHTAapHad CAWHHUILA 3BOJIIOLNU. COBpeMeHHLIe MCTO/bI




OLICHKM T'€HETUYECKOI0 pa3HoOOpa3us U CTPYKTYphl nomyisuuil. Mzmenenue
reHooHa TOMYJIALMN KaK 3JEeMEHTapHOE 3BOJIOIMOHHOE SIBJICHHE. 3aKOH
reHeruyeckoro paBaoecus Jlx. Xapau, B. BaiinOepra.

OneMeHTapHbie (PAKTOPHl (IBMXKYIIHME CHIIBI) SBOJIIONMU. MyTallMOHHBIHI
nporecc. KomOuHatuBHasi wu3MeHUMBOCTH. [Ipeiidp reHOB — ciyvaifHble
HEHANpaBJICHHbIE HM3MEHEHUS YacTOT ajulejed B NOmymsanusax. OQQext
ocHoBarens.  Murpammu.  M3omaumust  momyssinmid:  reorpadudeckast
(mpocTpaHcTBEHHAs), Ouosiornueckasi (pernpoyKTUBHAs).

EctectBennsiii 0oTOOp — HampaBistoumii ¢dakrop sBomonuu. Dopmbl
€CTECTBEHHOI0 O0TOOpa: JBMXKYIIMHM, CTaOWIM3UPYIOLINM, pa3pbIBalOLIUI
(mm3pyntuBHbIi). [TonoBoit 0T6OD.

[IpucnocobneHHOCT,  OpraHU3MOB  KaK  pe3yslbTaT  MHMKPOABOJIOLHUU.
Bo3HukHOBeHHe mpucrnocoOiaeHuid y  opraHu3sMoB. Apomopdo3sl U
HIA0A Al TAlUH. [Tpumepsr MPUCTIOCOOTIEHUM y OPTraHU3MOB.
OTHOCHUTENBHOCTH MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xputepum u cTpykrypa. BumooOpa3zoBaHume Kak pe3ynbTaT
MUKpO3BOJIfOoLUHU. M3omsaus — kitoueBoit Gaxktop Buaoobpazosanus. [lyru u
CIIoCOOBI BH1000pa30BaHMS: aJUIONIaTPUIECKOE (reorpaduueckoe),
CUMITAaTPUYECKOE  (PKOJIOTHYECKOE), «MTHOBEHHOE»  (TTOJUILIONIN3AIIHS,
ruOpuau3anys). JaurenbHOCTb HBOIIOIMOHHBIX IPOLIECCOB.

Mexanusmbl popMUpOBaHUS OMOJOTHUECKOTO pa3HOOOpa3usl.

Poub 3BOIIIOLIMOHHON OMOJIOrMM B pa3paboTKe HAYYHBIX METOJJOB COXPaHEHHUS
O6ropazHooOpazus. MUKpPOIBOJIIOLUSA U KOIBOJIOLMS MMapa3sUTOB U UX XO35EB.
Mexanusmbl (HOpMUPOBaHMS YCTOMUMBOCTH K AHTUOMOTHKAM M CHOCOOBI

OOpBOBI C HE

6.3

Metonsl  u3ydeHUs  MakposBoitonuu. IlanmeoHTonmormyeckue  METOJbI
u3yueHus osBoirouuu. [lepexonnbie ¢GopMbl U (UIOTEHETUYECKUE PSAbI
OpraHu3MOB.

buoreorpaduueckue metonapl uzydeHus sBomronuu. CpaBHeHue (Iopsl U
(ayHbl MaTepuKOB U OcTpoBOB. broreorpaduyeckue obnactu 3emnu. Bunsi-
SH/IEMUKH U PEIIUKTHI.

DOMOpPHOJIOTHYECKHE U CPABHUTEIHLHO-MOPQOIOTHUECKUE METOAbI H3y4YeHHS
3BOIOLMH. ['eHeTMYecKne MeXaHU3Mbl 3BOJIOLMN OHTOTEHE3a WM TMOSABICHUS
SBOJIIOLIMOHHBIX HOBIIECTB. [ 'OMOJIOTMYHBIE M aHAJOTUYHBIE OPTraHBbI.
PyaumenTtapHsle oOpransl W aTaBU3MBL.  MOJEKYJISIpHO-T€HETUUYECKUE,
OMOXMMHYECKHEe ¢ MaTeMaTHYeCKhe METOAbl HW3YYEHHS  DBOJIOLHUU.

I'omonoruunsie I'CHEI. COBpCMCHHHC MCETOJBI NOCTPOCHUA




(UIOTEHETHYECKHX IEPEBHEB.
XpOMOCOMHBIe MyTallliu 1 3BOJIFOIIUA T'CHOMOB.
OO0mue 3akoHOMEpHOCTH (MpaBuia) ABOJONKMKA. HeoOpaTUMOCTh IBOJFOIHH.

AnantuBHas paauauus. HepaBHOMEPHOCTh TEMIIOB 3BOJIIOLIUU

6.4

Hayunple rumoressl MNPOUCXOXKIAEHMS JKU3HM Ha 3emie. AOHOreHe3 u
naHcnepmus.  JloHayuyHble — TNpEACTaBIEHUS O  3apOKJIECHUU  KU3HU
(kpeauroHu3M). I'unore3a MOCTOSHHOTO CaMO3apOXKACHUS JKU3HU U €€
onposepkeHue omnbitamu  ®. Pemu, JI. Cnamnanuanu, JI.  [lacrepa.
[IpoucxoxaeHue KuU3HU U aCTPOOUOJIOTHS.

OcHoBHbIE JTanbl HEOPraHU4YEeCKOU 3BOJIIOLUN. [Inanerapnas
(reonoruueckas) SBOJIONUS. XUMHYECKass SBOIONUSA. AOHOTEHHBIN CHUHTE3
opraHvuyeckux BenlecTB W3 Heopranumdeckux. OmpiT C. Musiepa u I'. IOpu.
OO6pazoBanue moJuMepoB U3 MoHOMepoB. KoarepBatHas rtumorte3a A.U.
Omnapuna, rumoTe3a mepBuUYHOTO OynboHa JIk. XosneiHa, TeHETHYECKas
runore3a . Mémnepa. Pubosumsr (T. Yek) u runoreza «mupa PHK» V.
I'unbepra. ®opmupoBanre MeMOpaH U BO3SHUKHOBEHUE MPOTOKIIETKH.
Hcropusa 3emimm u MeToibl €€ n3ydeHus. Vckomaemble OpraHnyecKrue OCTaTKH.
I'eoxponomnorust u e€ metoapl. OTHOCUTENbHAS. U A0COTIOTHAS T€OXPOHOIOTHSL.
['eoxpoHoOrnyecKas mKaia: S0Hbl, 3pbl, IEPUOIbI, STOXH.

Hauvanbnable »Tanmbl opranudeckod sBofonuu. [losBiaeHue u  3BOJIIOLUS
MEpBBIX KIETOK. OBOJIONUS MeTaboiu3smMa. BoO3HHMKHOBEHHE TEpBBIX
skocucteM. CoBpeMeHHble MUKpPOOHBIE OMOIUIEHKM KaK aHajor MEepBBIX Ha
3emiie coobmiectB. CTpomMaToauThl. [IpoKapuoOThI U 3yKapUOTHI.
[Ipoucxoxaenue 3ykapuoT (CUMOUOTEHEe3). DBOJIIOIMOHHOE MPOUCXOXKICHUE
BUpYycOB. [IponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHU3MOB. BO3HUKHOBEHHE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPIaHU3MOB.

OcHOBHBIE STanbl 3BOJIONUHN BBICHIUX pacTeHU. OCHOBHbIE apoMOp(hO3bI
pacrenuii. Beixon pacrenuii Ha cymy. IlosBieHue CHOpPOBBIX PacTEHUU U
3aBoeBaHue UMHU cymd. CemeHHble pacTeHus. [IpouncxokieHne IBETKOBBIX
pacTeHui.

OcHOBHBIE STambl 3BOJIOLUH KUBOTHOTO Mupa. OCHOBHBIE apoMop]o3bl
KHUBOTHBIX. Benjackas ¢ayna. KemOpuiickuii B3pbIB — TOsBICHHE
COBPEMEHHBIX THUIOB. IlepBble XopaoBble XUBOTHbIE. JKU3HB B BOJE.
OBomolMs  MO3BOHOYHBIX. [Ipoucxoxknaenue ampuOuii u  penTuwinid.
[Ipoucxoxkaenne  MieKonmuTaromMx W Orul.  llpuHnun — kimoueBoro

ap0M0p¢)o3a. OcBoeHHe OECITIO3BOHOYHBIMH U IMO3BOHOYHBIMH YKHBOTHBIMH

CYILIH.




Pa3Butne xu3HM Ha 3emiie 0 3paM M IEpUOJaM: apXxeW, MpPOTEpPO30H,
najgeo3oi, Me3030HM, KaiiHO30il. OOm@as xapakTepucTHKa KiuMmMara U
reoJIOTHYeCKUX IpoueccoB. [losiBieHne n pacBeT XapakTEpHbIX OPraHU3MOB.
VYrieoOpazoBaHue: €ro yCIOBHS U BIMSHHE Ha Fa30BbIi COCTAaB aTMOC(EPHI.

MaccoBble BBIMUPAHHS — 3KOJIOTMUECKHE KpU3HChl mporuioro. Ilpuunnsl u
CIIEICTBUSL MacCOBBIX BbIMUpaHUN. COBpPEMEHHBIN HIKOJOTUYECKUH KpHU3HC,

€ro 0CoOOEHHOCTH

6.5

Paznenst u 3agmaum antpomnosiornd. Metonapl anTponosioruu. CTaHOBIIEHHE
MPEJCTaBICHU O MpOUCXOXkAeHUU denoBeka. CoOBpeMEHHbIE HaydHbIE
TEOpUHU.

CX0aCcTBO uenoBeKa ¢ JKUBOTHBIMU. CHUCTEMAaTHUECKOE MOJIOKEHHUE YETIOBEKa.
CBuzerenbcTBa CXOJACTBA  4YEJIOBEKAa C€  JKUBOTHBIMHU:  CPAaBHHUTEJIBHO-
MOpP(hOIOTHIECKHE, AMOPHUOJIOTHYECKHUE, (bU3M0JIOT0-0NOXUMHYECKHE,
noBeneHdeckne. OTnMuns dYenoBeKa OT JKUBOTHBIX. [IpsMoxokiaeHue u
KOMIIJIEKC CBS3aHHBIX C HUM NMPU3HAKOB. Pa3BUTHE rOJIOBHOIO MO3ra ¥ BTOPOi
CUTHAJIBHOW CUCTEMBI.

JBuxymue cuibl ((hakTopbl) aHTpOIOreHe3a: OMOJOrHYecKHue, COLMaIbHBIE.
CooTHolieHre OMOJIOTMYECKUX U COLUAIBHBIX ()aKTOPOB B aHTPOIIOTEHE3E.
OCHOBHBIE CTaJUU AHTPOIOTeHE3a. ABCTPAJONMUTEKH — JABYHOTHE MPEIKU
moaei. YemoBek ymenblii, TEpBbIE M3rOTOBJICHHS Opyauil Tpyaa. Yenosek
MPSMOXOJISAIIANA W TIEPBBIA BBIXOJ JIOACH 3a mpenensl Adpuku. YemoBek
reinensoeprekuii — o0l MpeoK HeaHJepTaIbCKOTO YEJIOBEKa U YelloBeKa
pazymHoro. YenoBek HeaHIEPTaIbCKUI KaK BUJ JIOJEH XOJOJHOTO KJIMMATa.
UYenoBek pa3yMHBIH COBPEMEHHOIO THUIIA, JEHHUCOBCKHUI YEIOBEK, OCBOCHUE
KOHTHMHEHTOB 3a Mpenenamu AQpuku.

DBOJIIOLUS COBPEMEHHOr0 uejoBeka. EcTecTBeHHBI OTOOP B MHOMYJSIUAX
yenoBeka. MyTallMoHHBIH mponiecc W noiauMmopdusM. llomynsiuoHHbIE
BOJIHBI, Apei¢ reHoB, murpanus u <«3hdekT ocHoBarens» B MOMYIALHUAX
COBPEMEHHOTO YeJIOBEeKa.

UYenoseueckue pacel. Ilonstue o pace. bomnbiime pacel: eBporieouaHas
(eBpaswmiickasi), aBCTpajo-HerpoujHas (PKBaTOpHAIbHASA), MOHIOJIOMIHAS
(azmaTcko-aMepuKaHcKkas). Bpemst u myTu pacceneHusi 4eloBeKka Mo IJIaHeTe.
EnuncTtBO uyenoBeueckux pac. HayuHas HecOCTOSTENBHOCTh pacusma.
[Ipucnoco6aeHHOCTh YeoBEeKa K PAa3HBIM YCIOBMSM OKpYXAroIled Cpesbl.
Brnusinue reorpaduyeckoil cpenbl u apelia TeHOB Ha MOPQOIOTHIO U

(1)143I/IOJIOFI/IIO YECJIOBCKa

OKOCHUCTEMBI U MNpUCymue MM 3aKOHOMEPHOCTHU




7.1

Pa3nens! u 3agaun sxosiorun. CBsI3b 3KOJIOTUU C IPYTMMH HAYKaMHU.
Mertoapl sxonorud. IloneBble HaOMOAEHHA. DKCIEPUMEHTHI B IKOJIOTHU:
MPUPOJIHBIE U J1abopaTopHbie. MoJeTMpOBaHUE B JKOJIOTHH. MOHHUTOPHHT

OKPYKAFOIIEH CPe/Ibl: TOKATBHBIN, pErHOHATBHBIN U TJI00ATBHBIH

7.2

Okonorndyeckue (HakTopbl M 3aKOHOMEPHOCTH MX AercTBUsA. Kiaccubukanms
HKOJIOTUYECKUX (PAKTOPOB: aOMOTHYECKHE, OMOTHYECKHE, AHTPOIIOTECHHBIC.
OOmre 3aKOHOMEPHOCTH JACUCTBHS 3KojJorndeckux ¢axtopos. IIpasuio
munuMyma (K. npenrens, 0. JIn6ux). TonepanTtHOCTh. DBpUOMOHTHBIE U
CTEHOOMOHTHBIE OPraHU3MBI.

Abuotnueckue Qaxrtopel. CBeT kak 3kojoruueckuil ¢akrop. JlelictBue
pa3HbIX YYacCTKOB COJIHEYHOIO CIIEKTpa Ha OpPraHu3Mbl. OKOJIOTMUYECKHE
IPYNIbl PacCTEHU U KMBOTHBIX 1O OTHOILIEHUIO K cBeTy. CUTHajbHas poJib
ceera. PoTONEpHOAN3M.

Temneparypa kak »skojoruyeckuil Qaxtop. JlelictBue TemmepaTypsl Ha
opranu3msl. [IoNKHIIOTEPMHBIE 1 TOMOMOTEPMHBIE OPraHU3MbI. DBPUTEPMHBIE
U CTEHOTEPMHbIE OPraHU3MBbl.

Bnaxnocts kak skojoruueckuil ¢akrtop. IlpucnocoGienus pacTeHuil K
HoJiAepkKaHuto BoaHoro Oananca. Knaccudukarys pacreHuil 0 OTHOILEHHIO K
BoJie. [Ipucnoco6ieHns )KUBOTHBIX K M3MEHEHUIO BOJJHOTO PEXHMMA.

Cpenpl oOMTaHMsI OpPraHM3MOB: BOJHAs, HA3eMHO-BO3MYyILIHAas, MOYBEHHAs,
riyOMHHAs MOJANOYBEHHAs, BHYTpUOpPraHW3MeHHas. OU3NKO-XUMHUYECKUE
0coOeHHOCTH cpell oOuTaHus opranu3moB. IlpucnocoGnenus opraHusmMoB K
KHU3HU B pa3HbIX Cpeax.

buonornyeckue putmbl. Buemnue u BHyTpeHHME puUTMBL. CyTOYHBIE U
roguusble  putMbl.  IIpucnocoGieHHOCTh  OpraHM3MOB K  CE30HHBIM
W3MEHEHMSIM YCIIOBUH JKU3HU.

XKuznennoie ¢opmbl opranuzMoB. [lonstue o0 Jku3HeHHOH (opme.
XKuznenuole (GOpMBI pacTE€HHMl: JepeBbs, KyCTapHHMKH, KyCTapHUYKH,
MHOTOJIETHUE TpaBbl, OJHOJIETHHE TpaBbl. JKu3HEHHbIE (OPMBI JKUBOTHBIX:
TUAPOOUOHTHI, T€OOHOHTHI, a3pOOHOHTE. OCOOEHHOCTH CTpoeHHsI U oOpasa
AKHU3HU.

buoTtnueckue gaxkropsl. Buabl 6MOTHUECKMX B3aMMOAEHCTBHUNA: KOHKYPEHIINS,
XUIIHUYECTBO, CcHUMOMO3 u ero ¢opmbl. [lapasutusM, Koomeparus,
MYTYyaJu3M, KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaxJICOHUYECTBO).
Herpoduueckue B3aumopeiicteus (Tonuyeckue, popuueckue, pabpuieckue).
3HavyeHne OMOTUYECKUX B3aMMOJICUCTBUI Ul CYIIECTBOBAHMS OPraHU3MOB B

cpeae oOuTaHMUs. HpI/IHI_II/IH KOHKYPCHTHOT'O UCKIIIOYCHUA




7.3

DKOJIOTHYECKHE XapaKTePUCTUKHU MO YJISLIUH. [onynsuus Kak
Ouonorudeckas cucremMa. Pollb HEOJHOPOIHOCTH Cpenbl, (pHU3HUECKUX
OappepoB U ocoOeHHOCTeH  Owojoruu BUAOB B (POPMHUPOBAHUH
MPOCTPAHCTBEHHOW  CTPYKTYypbl  momynsnuii. OCHOBHbIE — IOKa3aTeln
MOMYJISALMKA: YUCICHHOCTh, IJIOTHOCTh, BO3PACTHAs M T0JIOBas CTPYKTYpa,
POXKAAEMOCTD, IPUPOCT, TEMIT POCTA, CMEPTHOCTH, MUTPALIHSL.

DKoJioruueckas CTpykrypa mnonyisiuuu. OIeHKa YUCICHHOCTU MOMYJISILNHN.
JlunaMuka IOMyJISIITUY U €€ peryssnus. BUoTHYecKuit MoTeHITUAN MOMYJISIIUH.
MogenupoBanue AUHAMUKH TOmyasinuu. KpuBble pocTa UYHUCIEHHOCTH
nonyssnun. KpuBbie BKUBaHMS. Perymsius yucaeHHOCTH OMYIISIIUNA: POJIh
(akTOpOB, 3aBHUCAIIMX M HE 3aBUCSAIIUX OT IUIOTHOCTH. OKOJOTUYECKUE
cTpateruu BUJOB (r- u K-ctparerun).

[Tonsatue o0 3KoyorMYecKoil Huie Buaa. MectooOutanue. MHOromepHas
MoJienb 3kosorndecko Humm Jx.M. XarunHcona. Pa3zMepsl sK0I0rndeckon
Huiy. [loTeHnuanpHas U peaqn30BaHHAs HUIIIH.

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

Bbuonorndueckue nHBa3UN YYXCPOOHBIX BUI0B

7.4

CoobOmectBa opranu3MoB. buoneno3 u ero crpykrypa. CBsizu MexmIy
opraHm3mMamMu B OHOIICHO3e. DKOCHMCTeMa Kak OTKphITas cucrema (A.JDk.
Tencnu). @yHKIMOHATBHBIE OJIOKM OPraHU3MOB B 3KOCHCTEME: MPOAYLICHTHI,
KOHCYMEHTBI, peayleHThl. Tpodpuueckue ypoBHU. Tpoduueckue Lenu 1 CeTH.
Abuotuueckue 6110ku skocucteM. [louBsl 1 mibl B s3kocucremax. Kpyrosopor
BEILECTB U MOTOK SHEPTUU B IKOCHCTEME.

OcHoBHBIE  TOKa3aTelu  DKOCHUCTEeMBL.  buomacca W MPOAYKIMS.
DKOJOTUYECKHe MUPaAMUIbI Uucesl, OMOMACChl U SHEPTHH.

HanpaBnenHble 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKlieccuu. [lepBuuHbie 1
BTOPUYHBIE CYKIECCMM WU WX NPUYMHBL. AHTPOMNOTeHHBIE BO3JICHCTBUS Ha
cykueccuu. KmmmakcHoe coobmiectBo. buopasHoobGpasume u  monHOTa
KpyroBOpOTa BEIIECTB — OCHOBA YCTONYHMBOCTH COOOIIECTB.

[Ipupoanbie 3KOCHCTEMBbI. AHTPOMOT€HHBIE 3KOCHUCTEMBI. ATPOIKOCHCTEMA.
Arpoueno3. Paznuumst MeXJIy ~ aHTPONOT€HHBIMH U MPUPOJHBIMHU
9KOCHUCTEMAMH.

YpboakocucteMbl. OcCHOBHBIE KOMIOHEHTHI ypOoskocuctem. [opoackas
¢dnopa u dayna. CuHaHTponu3alusi TopoAckoil QayHbl. buomorndeckoe u
X035iCTBEHHOE 3HaUYEHHE arpo3KoCUCTEM u ypOO3KOCUCTEM.

3aKOHOMepHOCTI/I (I)OpMHpOBaHI/I}I OCHOBHBIX B3aMMOJCHCTBUI OpraHHu3MOB B




JKOCHUCTEMAX.
[lepenoc sHepruM W BEHIECTB MEKIY CMEXHBIMU DKOCHCTEMaMH.
YCTOMYMBOCTD OpPraHu3MOB, TONYJALMHA W 3KOCUCTEM B  YCIOBHUAX

€CTECTBEHHBIX U AHTPOIIOT€HHBIX BO3JAEHCTBUI

7.5

buochepa — oOmermanerapHas o0ojiouka 3emiid, THE CYIIECTBYET WIIN
cymecTBoBasia ku3Hb. Yuenue B.M. Bepnanckoro o Oumocdepe. Ob6mactu
ouocdeps u e€ cocras. JKuBoe BemecTBo OHOChEphI U ero (PYHKIIHH.
3akoHOMEpHOCTH cylecTBoBaHUS Onochepsl. OcobeHHOCTH OHOCchephl Kak
ro0anbHOM  dKocHCTeMbl. JluHamMuueckoe paBHOBecue B  Ouocdepe.
KpyroBopoTsl BemecTB W OHWOTEOXMMHYECKHE ILHKIBI (yriiepoja, a3ora).
PurmuuHOCTS siBeHMI B 6uochepe.

3onanpHOCTh OuOcheprl. [lonstue o Omome. OCHOBHBIE OHOMBI CYIIIH:
TyHJpa, XBOWHBIC Jieca, CMENIAaHHbIE W IITUPOKOJIUCTBEHHBIC Jieca, CTEIH,
CaBaHHbBI, IIyCTBIHW, TPONHMYECKWE  Jieca, BBICOKOTOphs.  Kummar,
PacCTUTENBHBIN U )KUBOTHBIM MUP OMOMOB CYIIIH.

CtpykTypa ¥ (QyHKIUS KUBBIX CHCTEM, OIIEHKA UX PECYPCHOTO MOTEHIIHAIA

o6uochepHbIX QyHKUINN

7.6

DKOJIOTUYECKHE KpU3UCBI M HX NpUUYUHBL. Bo3nelicTBUe denoBeka Ha
ouocdepy. 3arps3HeHHe BO3AyIMIHON cpeapl. OxXpaHa Bo3ayxa. 3arps3HEHHE
BOJHOUM cpenpl. OxpaHa BOAHBIX pecypcoB. Paspymienue mouBbl. OxpaHa
MMOYBEHHBIX pecypcoB. M3MeHeHune kiumara.

AHTpOIIOr€HHOE BO3JEHCTBUE HA PACTUTEIbHBIA U KUBOTHBIA MHUp. OxpaHa
PaCTUTENBHOTO U KUBOTHOTO MHUpa. OCHOBHBIEC MPUHIUIIBI OXPaHbl IPUPOIBIL.
Kpacupie xuHuru. Ocobo oxpansieMble npupojanbie Tepputopun (OOIIT).
Boranuueckue cajpl U 300JI0THYECKHE TAPKU.

OcHOBHbIE TPUHIUIIBI YCTOWYMBOTO Pa3BUTHUS YEJIOBEUECTBA M IMPHUPOIDI.
PanponanbHOe MPHUPOAONONB30BAaHUE M COXpaHEHHE OHOJIOTMYECKOTO

paszHooOpa3us 3emiu




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

* buonorus / [laceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u npyrue /Ilon
pen. [laceunuka B.B., AkunonepHoe obmectBo «31aTenbCcTBO
«IIpocBemenue»

* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuit A.A., Pyorio A.M. u
npyrue /Ilox pen. [laceunuka B.B., Akiinoneproe o6mectBo «M31aTeabcTBO

«HpOCBGIIIGHI/IG»

METOJINYECKHUE MATEPHUAJIBI UIAA YUUTEJIA

Metoaunueckoe nocodue/Ilaceunnk B.B., AkiinonepHoe o0mecTBo u3aatesibeTBo "IIpocrenienue”.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET

https://resh.edu.ru/subject/5/5/
http://www.en.edu.ru
https://content.edsoo.ru/lab/
http://www.school.edu.ru
http://www.fipi.ru/
http://www.rustest.ru/
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