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MMOACHUTEJIBHAS 3AIIMCKA

[Iporpamma no yue6HOMY Tmipeamety "buonorus" (manee - 6uosiorusi) Ha
YpOBHE cpeqHero ooiiero 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 MOJOXEHUM (denepanbHO pabodeil MporpaMmbl
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 audpepeHimanuu oOy4eHus: Ha YpOBHE CpeHEro o0I1Iero
o0pa3oBaHus U TMPHU3BaHBI OOECIEUYUTH MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM
o0lIMM, CpEeIHUM OOIIUM, CpPEeIHUM MPOPECCHOHATBHBIM ¢  BBICIIUM
oOpa3zoBaHueM. B To jxe BpeMs KaKIbli U3 3TUX Y4€OHBIX MPEAMETOB JIOJKEH
ObITh OpPUEHTUPOBAH HA NPHUOPUTETHOE pEIICHHE 00pa3oBaTeNIbHbIX,
BOCIHUTATENIbHBIX W Pa3BUBAIOIIMX 3a/1ay, CBS3aHHBIX C MpoQopUEHTALUEH
oOydaromuxcs W CTUMYJIMPOBAHMEM HWHTEpeca K KOHKPETHOM obsactu
HAyYHOTO 3HAHHUA, CBSI3aHHOTO C OWOJNIOTHEH, MEIUIIMHOW, DKOJIOTHEH,
NICUXOJIOTHEHN, CHOPTOM HJIK BOCHHBIM 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 CTPYKTYpUpPOBAHHUE IO pa3zjieliaM U TeMaMm, paclpelelieHHE IO Kiaccam,
PEKOMEHYeT IMOCJIeI0BAaTEeIbHOCTh U3YUYCHHsI YYEOHOr0 Marepuana ¢ y4EToM
MEXIPEIMETHBIX U BHYTPHUIPEIMETHBIX CBS3€H, JOTUKU Y4eOHOTO Ipoliecca,
BO3pPACTHBIX OCOOCHHOCTEH oOydamommuxcsa. B mporpamMmme 1o Ouoioruu
peanu30BaH MNPUHLHUI [PEEMCTBEHHOCTU C M3yYEHHEM OHMOJIOTMM Ha YpOBHE
OCHOBHOTO o00miero oOpa3oBaHus, Omaromaps dYemMy MPOCMAaTPUBACTCS
HANpaBJICHHOCTh Ha TMOCIEAyIollee pa3BUTHE OHOJOTMYECKUX 3HAHUM,
OpPUEHTUPOBAHHBIX Ha (JOPMUPOBAHUE E€CTECTBEHHO-HAYYHOI'O MUPOBO33pPEHUS,
HKOJIOTMYECKOT0 MBIIUIEHUS, MPEICTAaBICHUN O 3J0pOBOM OOpa3e >KW3HH, 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, METANPEAMETHBIM U TMPEAMETHBIM pe3yJibTaTaM OOYYEeHHS U B
(OpMHpPOBaHMM OCHOBHBIX BHUJOB YUYEOHO-IIO3HABATEILHON JESTEIBHOCTU



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

VYueOuwiii npeamer «buoyorus» Ha ypOBHE 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, TEHETUKH, CEJICKIUU, OMOTEXHOJOTHH, BOJIOIMOHHOTO
YUEHUS U SKOJIOTHH.

N3yuenne yueOHoro mnpenmera «buosiorus» Ha yriryOJIeHHOM YpOBHE
OPUEHTHPOBAHO Ha MOJTOTOBKY OOYUYAIONIUXCS K MOCIEAYIONEMY MOTYyYCHHUIO
OMOJIOTMYECKOTO  00pa3oBaHMs B By3aX M  OpraHu3alusxX CpeaHEro
npodeccruoHaabHOro 00pazoBaHus. OCHOBY €ro COJEpKaHUS COCTaBISIET
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, pacIIMpeHsbl U yrayOJeHbl OMOJIOTUUECKHEe 3HAHUS O PACTCHUSX,
KUBOTHBIX,  rpuoax, OakTepusX,  OpraHu3Me  4YeJOBeKa, 001X
3aKOHOMEPHOCTSIX ~ KM3HHU, JIOMOJHUTENHHO  BKJIIOYEHBI OHOJOTUYECKUE
CBEJICHUS TPUKIATHOTO M IIOMCKOBOIO XapakTepa, KOTOphlE MOXKHO
UCIIOJIb30BaTh KaK OPUEHTUPHI JUIsl TOCIEAYyIoIero BeiOOpa mpodeccuu.
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 HBOJIOIMOHHBIA MOAXOABl K M3YyYEHUIO 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€ M3y4yaloTCs OCHOBBI MOJEKYJSIPHOM ¥  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
M3Yy4aroTCs SBOIIOLIMOHHOE YYEHUE, OCHOBBI SKOJIOTUH U YUEHHUE 0 Onocdepe.

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 CTPOCHUHU, MHOT000pa3uu U OCOOCHHOCTSIX KJIETKU, OpraHu3Ma,
MONYJISIIIUU, OUOLIEHO3a, SKOCUCTEMBI, O BBIIAIOUIUXCSI HAYUYHBIX TOCTUKEHUSX,



COBPEMEHHBIX  HUCCJIEJOBAaHUAX B  OWOJOTMHM, NPUKIATHBIX  acHeKTax
Ouonormdyeckux 3HaHWM. Jg pa3BuTHA U TOAJACpPXKAHHUS  MHTEpeca
oOydaromuxcs K  OHOJOrMM  HapsiAy CO  3HAYUTENbHBIM  OOBEMOM
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
pelieHrne BaXKHEHIITNX OMOJIOTUUECKUX U IKOJIOTUYECKUX TTPOOIEM.

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 3HAHUA B (DOPMUPOBAHUU UHTEpPECA 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 00ECIIEYMBACTCS PEIICHUEM CIICTYIONINX 3a/1a4:

OCBOCHHE OOYyYaIOIIMMHCS CUCTEMbl OHMOJOTMYECKUX 3HAaHUU: 00
OCHOBHBIX OHOJIOTHYECKUX TEOpUSX, KOHIEMIHUAX, THUIIOTe3aX, 3aKOHaX,
3aKOHOMEPHOCTSIX M TPaBMJIaX, COCTABISIONIMX COBPEMEHHYIO E€CTECTBEHHO-
HAyYHYI0O KapTUHY MHpa; O CTPOEHUH, MHOTO00pa3sMu M OCOOEHHOCTAX
OMOJOTUYECKUX CUCTEM (KJIETKa, OpraHu3M, MOMYJALMs, BUJ, OMOTreOoleHO03,
o6uocepa); O BBIIAOIMIMUXCA OTKPHITUSX U COBPEMEHHBIX HCCIEAOBAHHUSIX B
OHOJIOTHH;

O3HAKOMJICHHE OOYyYalOlUXCS C METOAaMH TO3HAHHS >KUBOW MPUPOJIBIL:
UCCJIEIOBATEILCKUMHA METOJaMU  OMOJIOTMYECKUX HayK (MOJEKYJISIpHOU W
KJIETOYHOW OMOJIOTMH, AMOPHOJIOTUM U OWOJOTHH pPa3BUTHS, TE€HETUKU U
CEJICKIIUU, OWOTEXHOJOTUU W CHUHTETUYECKON OWMOJIOTHH, MaJICOHTOJIOTHH,
HKOJIOTHHM); METOJIaMH  CAaMOCTOSITEIbHOTO  TIPOBEACHUS  OHUOJOTHYECKUX
UCCJIEIOBaHM B JlabopaTopud W B TpUpoje (HAOIIOJeHUE, H3MEpPEHHUE,
AKCHEPUMEHT, MOJICIIMPOBAHMUE);

OBJIaJIcHNE OOYyYaIOIMUMHUCS YMEHUSIMU: CaMOCTOATEIHLHO HAXOUTh,
aHANM3UPOBATHh M HCIOJIH30BaTh OMOJIOTHYECKYI0 WH(OPMAIINIO; MOTH30BATHCS
OMOJOTUYECKON TEPMUHOJIOTHEH M CHUMBOJIMKOHN; YCTAaHABIWBATH CBSI3h MEKIY
pa3BuTHEM OWOJOTUM U COUUATBHO-’KOHOMHYECKHUMH M 3KOJOTHYECKUMU
mpoOjeMaMu YeJIOBEUeCTBa; OICHUBATH MOCIEJCTBUS CBOCH JEATEIHHOCTH TIO
OTHOILIEHHUIO K OKpPY’Kalollell MpUpoOAHON cpenie, COOCTBEHHOMY 3I0POBBIO U
3JI0POBBIO  OKPYXKAIOIIMX JIFOJIe; OOOCHOBBIBATL U  COOJIOAATh MEPHI
npopuiIakTUKU UHGEKIUOHHBIX 3a00J€BaHUM, MpaBUiia 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 OOYyYalONIUXCsl  MHTCIUICKTYallbHBIX 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  OWOJOTWYECKUX  3ajad,
MOJICJTUPOBAHMS OMOJIOTHIECKUX O0OBEKTOB U MPOIIECCOB;

BOCIIUTaHUE y OOYYAFOIIMXCS IICHHOCTHOTO OTHOIICHUS K JKUBOMW MPUPOJIE
B IEJIOM H K OTIACIbHBIM €€ O0O0BbCKTaM | SBICHUAM; (HOPMHUPOBAHUC
HKOJIOTHYECKOM, TeHETHYCCKON TPaMOTHOCTH, OOIICH KyJbTYphl MOBEICHUS B
NPHUPOJIC; MHTETPAIIMU €CTCCTBCHHO-HAYYHBIX 3HAHUM;

nproOpeTeHHEe OO0YYarONIUMHUCSA KOMIIETEHTHOCTH B  PaIlMOHAJIBHOM
IIPHUPOJIOIIONIH30BAHUN (COOJIFOICHUE TPaBHUJI TOBEJICHUS B TPHPOJE, OXPaHbI
BUJIOB, OKOCHUCTEM, Owmochepnl), COXpaHCHHH COOCTBEHHOTO 3JI0POBbS U
3MI0POBbSl  OKpYXKaloIUX  Jrojed  (coOmtofeHuss Mep  NpodUIaKTUKH
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  OCO3HAHHOTO  BbIOOpa  OOyyarolmuMmucs
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 cCpeaHero oomero obpasoBanus, coctasisier 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 CHEU(PUKHA €ro COACP)KaHUS U HAIMPABICHHOCTH Ha
MPOJIOJDKEHNE OMOJIOTUYECKOT0 00pa3oBaHUS B OpraHU3AIUSAX CPETHETrO
po(ecCHOHaTBFHOTO U BRICIIIETO 00pa30BaHUSI.

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



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Conepxanue mporpamMMsbl, BbIJICIICHHOE KYPCUBOM, HE BXOJAUT B MPOBEPKY
rocyJaapcTBeHHou utorosoit arrectauuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemenHass Ouoyiorusi — KOMIUIEKCHass Hayka. Kparkas wucropus
pa3BuTusa Ouoyioruu. buosiormyeckue HaykKu M H3ydaeMble UMHU TPOOJIEMBI.
OyHAaMEHTaJIbHbIC, TMPUKIAIHBICE W TOUCKOBBIE HAy4YHBIE MCCIEIOBAHUS B
OuoJioruu.

3HaueHue OuoJIOTMM B (POPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-
Hay4YHOU KapTuHbl mupa. [Ipodeccun, cBszanHbie ¢ Ouosorueid. 3HayeHUE
OMOJIOTMM B TPAKTUYECKOW JEATETbHOCTH YEJIOBEKAa: MEIHIIMHE, CEIbCKOM
X035MCTBE, TPOMBIIIEHHOCTH, OXPaHE MPUPO/IbI.

JdemoHcTpanumn

[Toptpersi: Apucrtorens, Teodpact, K. Jlunne#, 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, @.
Kpuk, 1. K. benses.

Tabnuuel u cxembl: «CBsi3b OMOJIOTMM C APYTMMH Haykamu», «Cuctema
OMOJIOTUYECKUX HAYK.

Tema 2. 7)KuBble cucTeMbl U UX U3yUYeHHE

XKusbie cuctembl Kak mpenMer uzydeHus Omonoruu. CBOWCTBA KUBBIX
CUCTEM: E€JUHCTBO XUMHUYECKOTO COCTaBa, AUCKPETHOCTh U IEJIOCTHOCTb,
CJIOKHOCTh U YNOPSJOYEHHOCTh CTPYKTYPbI, OTKPBITOCTh, CaMOOpTaHU3alus,
CaMOBOCIIPOU3BEAECHUE, PA3IPAXKUMOCTh, U3MEHYUBOCTb, POCT U Pa3BUTHE.

YPpOBHM OpraHu3alldd >KHUBBIX CHCTEM: MOJEKYJIAPHBIM, KIETOYHBIN,
TKAHEBbI, = OPraHU3MEHHBIM,  MOMYJISALMOHHO-BHUIAOBOW,  3KOCHCTEMHBIN
(bmoreonenoTHyeckmii), OnochepHbIi. IIpormeccrl, TPOUCXOAANTNE B JKHBBIX
cuctemax. OCHOBHbIE TIPHU3HAKH >KUBOTrO. JKHW3HL Kak (opMa CyIIECTBOBAHUS
marepuu. Hayku, wusydaromue >KUBBIE CHCTEMBl HAa Pa3HbBIX YPOBHSX
OpraHu3aIyu.

N3yuenue xuBbIXx cucteM. MeTtonbl Ouonornueckor Hayku. Habmonenne,
W3MEpPEHHUE, OKCIEPUMEHT, CcucTemarus3auus, MertaaHann3. [loHsTtue o
3aBUCUMOM W HE3aBHUCUMOW IlepeMeHHOW. [lmaHupoBaHHWE SKCIIEpUMEHTA.
IlocTtanoBka u npoBepka runorte3. Hynesas runoresa. [lonsitue BoIOOpKU U €€
JIOCTOBEpHOCTh. Pa3z0poc B Omosormdyeckux JaHHbIX. OIeHKa 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», «CTpoeHUEe >XKMBOTHOW KIETKW», «TKaHU >XKUBOTHBIX», «CUCTEMBI
OpraHoB YE€JIOBEYECKOro opranusmay, «buoreonenos», «buochepa», «Metoas
U3YUYCHUS )KUBOU IPUPOIBI.

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

IIpakTnueckas padora «lcronb30BaHME 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. Illneiinen, P. BupxoB). OCHOBHBIE MOJOXEHUS COBPEMEHHOU
KJIETOYHOU TEOPUH.

Mertonbl  MOJEKYJISApHOW W KJIETOYHOM OHOJOTHMU: MHKPOCKOIIHS,
xpomatorpadus, 371eKTpodopes, METOA MEUEHBIX aTOMOB, AuddepeHnaiIbHoe
HeHTpUuyrupoBaHue, KyJIbTUBHUPOBAHUE KIETOK. M3yueHue @QUKCUPOBAHHBIX
Knemok.  ONEKTpOHHasi  MUKpockonusd. 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
MHKpOCKOI», «IcTopus pasBUTUS METOI0B MUKPOCKOITUI.

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

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

Tema 4. Xumn4yeckasi OpraHu3anms KJIeTKH

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



Opranudeckne BellecTBa KIETKH. bHOIOrMYecKkrne mNOJUMEpPBI. benkw.
AMHMHOKUCTIOTHBIM  cocTaB  0enkoB. CTPYKTypbl OEIKOBOM  MOJEKYJBI.
[lepBuunas cTpykTypa Oenka, mnenTuAHas CBsI3b. BTopuuHas, TpeTUYHAs,
yeTBEepTUYHAs CTPYKTYyphl. JleHaTypauus. CpoiicTBa OenkoB. 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'mapodunbsHO-rUapOdOOHBIE  cBoicTBA.  Krnaccudukarus
munuaoB. Tpurnuuepuasl, Gochonunuabl, BOCKU, cTepoubl. buomornueckue
¢ynkuun munuaoB. O61Me cBOWCTBa OMOJIOTMYECKUX MEMOpaH — TEKy4ecTb,
CIIOCOOHOCTH K CaM03aMbIKaHUIO, TOTYIPOHUIIAEMOCTb.

Hyxnennossie kucnotel. JJHK u PHK. CTpoeHre HyKIIEMHOBBIX KHUCIIOT.
Hyxneotunst. [punuun komminementapHoctu. [Ipasuno 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®. BoccTaHOBIEHHbBIE TEPEHOCUUKH, UX (DYHKIIUH
B KieTke. /[pyeue uyxneosuompughocghamor (HT®). CexBenupoBanue JIHK.
Memoovl cenomuku, mpancKpunmomMuKu, npomeoMuKuy.

CrpyktrypHas  Owoyiorusi:  OWoxuMuueckue W Ouodusnueckue
UCCJIEIOBAHUs COCTaBa U NPOCTPAHCTBEHHOW CTPYKTYpPhl OHOMOJEKYI.
Mooenuposanue cmpykmypol u @QYHKYuti OUOMONEKY U UX KOMHJIEKCOS.
Komnvromepnotii  ouzaiin  u  opeanudeckuii cuHmes OUOMOAEKYT U  UX
HenpupoOHbIX AHAN0208.

JdeMoHCTpamuu

[Toptpersr: JI. Ilommnur, Jx. Yorcon, ®. Kpuk, M. VYwikuuc, P.
Opanxiul, @. Conrep, C. Ilpy3unep.

Juarpammbel:  «PacnpeneneHne XUMHAYECKHX 3JIEMEHTOB B HEXUBOU
npupoze», «PacnpeneneHne XUMHYECKUX 3JIEMEHTOB B )KMBOU MPUPOJIEN.

Tabnuter u cxembl: «lleprogudeckas TabiauIa XUMUYECKUX JIEMEHTOBY,
«CTtpoeHune MoJeKybl BOJbl», «Bemectsa B coctaBe opranu3smMoB», «CTpoeHue
MOJIEKYJTBI Oenka», «CTpYKTypsl O0€TKOBOW MOJIEKYIbl», «CTpOCHHE MOJEKYIT
yrieBoioB», «CTpoeHHe MOJEeKyn JunuaoBy, «HyKienHOBblE KHUCIOTHIY,
«Ctpoenue monexkyinbl ATOy.

O6opynoBaHue: XuMU4ecKas 1Mocyia 1 000py10BaHuUE.

JlabopaTtopnas  paGora «OOHapyxeHue O€JIKOB €  IOMOIIbIO
Ka4E€CTBEHHBIX PEAKIUI.



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

Tema 5. CTpoenue u GyHKIUH KICTKH

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

Crpoenue mnpokapuoTHueckod kieTku. Kierounass cteHka OakTtepuil u
apxed.  OcoOeHHOCTH  CTpOEHUsI  rerepoTpo@HO W aBTOTpO(HOU
NPOKAPUOTHYECKUX KIETOK. MecTO U poib MPOKapuOT B OMOIIEHO3aX.

Ctpoenre ¥ (QYHKIMOHMpPOBAHME  JYKAPUOTHYECKOW  KJIETKHU.
[Inazmaruyeckas MemOpana (mnasmanemma). CTpykTypa IUIa3MaTHYECKOM
MeMOpaHbl. TpaHCHOPT BELIECTB 4Yepe3 IJIa3MAaTUYECKYl0 MeMOpaHy:
naccuBHbIN (quddy3us, obneryénnas auddysus), akTUBHBIN (IEPBUYHBIA U
BTOPUYHBIN aKkTUBHBIA TpaHcnopt). [lomynponuiiaemocts memOpanbl. Paborta
HATPUN-KAJIMEBOTO HAacoca. DHIOIMTO3: MUHOIMTO3, (Paronuro3. DK3OILUTO3.
Knerounas crenka. CTpykrypa W (QYHKIIMM KIETOYHOM CTEHKH DPAaCTCHHIA,

rpudoB.
[uronnasma. I{uTo3zosnbs.  IluTockener.  JIBMKEHHE  IIUTONJIA3MBI.
Opranouibt KJIETKHU. OnnomeMOpaHHbIE OpTraHOUbI KJIETKH:

sHpomazMarnueckas cetb (I1IC), anmapat ['onbIKu, TU30COMBI, X CTPOCHHE
u (QyHKuuu. B3auMoCBsSI3b OJJHOMEMOpPAaHHBIX OpPraHoOMIOB KieTku. CTpoeHue
TPaHYJISIPHOTO peTUKyIyMa. Mexanuzm nHanpaenenus oenaxkos ¢ IOIIC. Cunres
pacTBOpUMBIX OenkoB. CHHTE3 KJIETOYHBIX MeMOpaH. [ nagkuii (arpanyisipHbIN)
SHAOIIA3MAaTHIECKUi peTukyiayMm. CekperopHast pyHKIus anmnapara ['onbmxu.
Mooudghukayus benxkos 6 annapame I onvoacu. Copmuposxa b6enkos 6 annapame
Tonvoorcu. TpaHcTOpT BemIeCTB B KIETKe. Bakyoiaum pacTUTENBHBIX KIIETOK.
Knerounsiii cok. Typrop.

[lonyaBTOHOMHBIE =~ OpPraHOWIbI KIETKU: MUTOXOHJIPUHU, IUIACTHUJIBI.
IIpoucxoorcoenue  mumoxonoputi  u  naacmuo.  Cumbuoecenes  (K.C.
Mepeoickosckuu, JI. Mapeynuc). CtpoeHne u (QyHKIMM MHUTOXOHAPUN U
wiactu. [lepBuyHbIe, BTOPUYHBIC U CIOMKHBIC TUIACTUIBI POTOCHHTEZUPYIONTUX
3yKapuoT. XJIOPOIIACThI, XPOMOIUIACTHI, JICHKOIIACTHI BHICIIIMX PACTCHUM.

HememOpannsie  opranoumnmbl  kietkn  Ctpoenue u  GyHKIUA
HEMEMOpaHHBIX  OPTraHOWJIOB  KJIETKH. Pubocombl.  [lpomesicymounvle
Quramenmol. MuxpouiaMeHTbl. AKMuUHOBble MUKpopuiameHmsi. MpITIICUHBIE
KIIETKU. AKMUHOBble KOMNOHEHMbl HeMblueUHblX KiemoK. MUKpOTpyOOUKH.
Knerounwiit 1entp. CrpoeHue W JBHXKEHHE KIYTHKOB U  PECHUYEK.
Mukpotpybouku uurormasmel. LleHTpuons. berku, accoyuuposannvie ¢
Muxpoghunamenmamu u mukpompyboukamu. Momopnwie denxu.



SAnpo. OOonouka sapa, XpOMaTUH, KapHOILJIa3Ma, AIPBIIIKH, UX CTPOCHUE
u ¢yHkuuu. AnepHeiii OenkoBblil MaTpuKkce. IIpocTpaHCTBEHHOE paclonoXeHue
XpOMOCOM B HHTep(azHOM sdnpe. Iyxpomamun u 2cemepoxpomamun. benku
XpOMaTHHa — TUCTOHBL. JJunamuxa s0epHou 000104Ku 8 mumose. floepHulil
mpamncnopm.

Knerounble BkimtoueHus. CpaBHUTENbHAs XapaKTEPUCTUKA  KIIETOK
AYKapHoT (PacTUTENbHOM, )KUBOTHOM, TPUOHON).

JdemoHcTpanumn

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

Tabnuupl u cxembl: «CTpoeHUE IYKAPUOTHUECKOW KIeTKW», «CTpoeHue
KUBOTHOU  KJIETKW», «CTpoeHHe pacTUTeIbHOM KIeTku», «CTpoeHue
MUTOXOHAPUNY, «Snpoy, «CTpoeHrEe MPOKAPUOTUYECKON KIETKH.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKPOIIpEnapaThl pacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpEnapaThl 0aKTEePUAIbHBIX KIIETOK.

JlaGoparopHass padora «M3ydyeHHe CTPOCHUS KIETOK pPa3IUYHBIX
OpraHU3MOB.

IIpakTnyeckas padora «3ydyeHue cBOMCTB KIETOYHON MEMOpPaHbBI».

JlabopaTopHas padora «lccienoBaHue Imia3mMoiin3a M JEMIa3MOJIN3a B
PACTUTEIBHBIX KIETKAX).

IIpakTnueckass padora «l3yueHne [BWKEHUS LMUTOILIa3Mbl B
PACTUTEIBHBIX KIETKAX).

Tema 6. OOMeH BelecTB M NMPeBPAIlleHUE IJHEPTUH B KJIeTKe

AccuMumsIMA W JIUCCUMWIISALMS — JIBE€ CTOPOHBI MeTaboim3ma. THumsbl
oOMEHa BEIIECTB: aBTOTPO(PHBIM W TeTepoTpodHBIA. YdYacThe KHUCIOpoAa B
OOMEHHBIX TIpolleccax. DHEPreTHYeCKoe OOecreueHrne KIETKU: MpeBpalleHue
AT® B o00meHHbIX mporieccax. DepMEHTAaTUBHBIA XapakTep peakiui
KJIETOYHOTO MeTabonu3zma. DepMeHTHI, UX CTPOEHHE, CBOMCTBA U MEXaHU3M
nevictuss.  Kodepmentsl. Otimuuss  QEepMEHTOB OT  HEOPTaHUYECKUX
KaTamu3aTopoB. benKu-akTHUBAaTOpl W OCIKU-UHTHOUTOPHL. 3aBUCHUMOCTH
CKOpOCTH (hepPMEHTATUBHBIX PEAKIIMA OT PA3IMUHBIX (DAKTOPOB.

[lepBuuHBIll CHUHTE3 OpPraHUYECKHX BellecTB B KieTke. DorocuHTeEs.
Anoxcueennvlii u oxcueenHvll pomocunmes y baxmepuii. Ceemocodbuparowjue
nueMeHmsl U NUSMEHMbl pPeaKyuoHHo2o yeHmpa. Pollb XJIOPOIIACTOB B
nporecce Gorocurre3a. CBeroBas u TeMHOBas (a3bl. Pomoovixanue, Cz., Ca u
CAM-munvr  gpomocunmesa. IlpogyktuBHOCTH (oTOCHMHTE3a. BnusHue
pa3TUYHBIX (PAKTOPOB HA CKOPOCTH (OTOCHHTE3a. 3HAUeHNE (OTOCHHTE3A.



XEMOCHUHTES. Pa3nooOpasue OPraHU3MOB-XEMOCUHTETUKOB
HUTpUPUUUPYIOIIHE OaKTEpHH, Kelle300aKTepuu, cepoOaKTepun, BOJOPOIHBIE
OakTepuu. 3HAYECHUE 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.
[loaroroButenbHblii  dTan. [uKOIU3 — OECKUCIOPOJHOE PACIICTUICHHE
TJIFOKO3BI.

buonoruyeckoe okucieHue, Wi KJIeTouyHoe AbixaHue. Poiab MuTOXOHApUA
B Ipoleccax OHOJOTMYECKOro  okucieHus. Llukinumyeckue  peakuuu.
OxucnutensHoe (dochopunupoBanue. IHepeus MeMOPaAHHO20 2epadueHma
npomornog. Cunmesz ATD: paboma npomounnoii AT®-cunmasel. [IpeumynecTa
a’poOHOr0 myTH OOMEHa BEUIECTB IMepea aHa’poOHBIM. DPGHEKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

JdemoHcTpanumn

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

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

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

JlaGoparopHass paGora «l3ydyeHue KaTaJUTUYECKOM AaKTHUBHOCTH
¢dbepMeHTOB (Ha MpUMepe aMHJIa3bl HIIM KaTajaashl)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. HacneacrBenHasi uHpopManus U peajau3anus e€é B KJIETKe

Peakuun wmatpuuHoro cuHTe3a. lIpUHIMOD KOMIUIEMEHTapHOCTH B
peaknusX MaTPUYHOTO CHHTEe3a. Peanmmsarusi HacienCTBEHHOW WH(MOpMAIINH.
I'enernueckumil Ko, ero cBoMcTBa. TpaHckpunius — MarpuuHblii cuare3 PHK.
[IpuHUMUNBI  TPAHCKPHUIILIMM:  KOMIUIEMEHTAPHOCTb, AHTUIAPAJLICIbHOCTD,
acuMMeTpuuHOCTh. Co3pesanue mampuunvix PHK 6 syxapuomuueckoii knemxe.
Hekooupyrowue PHK.



Tpancnsuusa u e€ sranbl. Yuactue TpaHcnoptHbix PHK B OnocunTese
Oenka. YcioBusi OuocuHTe3a Oenka. KogupoBanue amMuHOKuCIOT. 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 IKCHpeCccuu 2eHo8
y oykapuom. Ponv xpomamuna 6 pezyrayuu pabomel 2enog. Perymsius
O0OMEHHBIX MPOIIECCOB B KieTKe. KieTouHblii romeocTas.

Bupycbel — HekneTtounsle (OpMBI KU3HU M OOJUTATHBIC MMapa3UTHI.
CrpoeHue NpPOCTBHIX U CIOXKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaros.
Kuznennviti yuxn JHK-cooepocawux 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 («bigdatay)
CMPYKMYPHLIX Ouonocudeckux oauueix. Hanomexuonoeuu 6 oOuonocuu u
meouyune.  IIpoepammupyemovle @yukyuu 6erkos. Cnocobvl OdocmasKu
JIeKapCcma.

JdeMoHCcTpamuun

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

Tabmuipel u cxembl: «brnocunTes 6enkay, «I'eHeTnyeckuit Koay», «Bupycoi»,
«bakrepuodarmny.

IpakTuyeckas padora «Co3aaHue MOJCIN BUPYCay.

Tema 8. ’Kn3zHeHHBINH HUKJ KJICTKH

Knerounsrii 1mukn, ero mepuonasl u peryiasuums. MHrepdaza m MUTO3.
Oco0OeHHOCTH TpoIleccoB, MpoTeKaromux B uHTtepdase. [lonroroBka KieTku K
nenenuto. IlpecunreTnyecknii  (MOCTMUTOTUYECKHUI), CHUHTETHUYECKUUA U
MOCTCHHTETUUYECKUH (MPEMUTOTHYECKUI ) EpUOIbI UHTEP(aA3HI.

Marpuusnsiii cunre3 JIHK — permukanus. [Ipunnunsr permkanun JTHK:
KOMIUJIEMEHTAPHOCTh, TOJIYKOHCEPBATUBHBIA CHUHTE3, AHTUIIAPAIIIEIBHOCTD.
Mexanusm pernkannu JJHK. Xpomocomel. Ctpoenue xpoMmocoMm. Tenomepsl 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 MuTo3a. KaproknHe3 U HUTOKMHE3. bHOTOrMYecKoe 3HaYEHNE
MHTO3a.



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

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

JdemoHcTpanumn

Tabmuipl u cxeMbl: «KU3HEHHBIN UK KIETKU», «Muto3y», «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. OJHOKJIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUHbBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOEHHMS M KU3HENESTEIbHOCTH  OJHOKJIETOYHBIX
opraHu3MoB. bakrepuu, apxeuw, OJHOKIETOYHbIE TpPHUOBI, OJHOKJIETOYHBIC
BOAOPOCIH, ApyTrre NpoTUcThl. KoJloHnanbHbIe OpraHu3MBbl.

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

Tkanm pacrennii. Tumbl pacTUTENBHBIX TKaHEH: oOpa3oBaTeIbHas,
MIOKPOBHAsI, MPOBOJSINAsI, OCHOBHAs, MexaHu4eckasi. OCOOCHHOCTU CTPOEHUS,
GyHKIHN ¥ pacTioNioKeHUS TKaHeH B OpraHax pacTCHHH.

TKaHU KUBOTHBIX U YEJIOBEKA. THIIBI )KUBOTHBIX TKAHEH: DIIUTEIINAIbHAS,
COCIMHUTENIbHAS, MbIIeYHas, HepBHAsA. OcOOEHHOCTU CTpOoeHUSs, (PYHKIHUN U
PAaCIOJIOKEHHS TKAHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opransl. BeretaTuBHble M reHEpaTUBHBIE OpraHbl pacTeHuil. Opransl U
CHUCTEMbl OpPraHOB JKMBOTHBIX M ueyioBeKa. DYHKUHWHM OpPraHOB U CHUCTEM
OpPraHoB.

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

JIBrm>keHne  OpraHu3MoB. JIBH)KEHME OJHOKIETOYHBIX OPraHU3MOB:
aMEOOUHOE, KIYTUKOBOE, PECHUYHOE. J[BUKEHHE MHOTOKJIETOUHBIX PACTEHUN:
TPONU3MBl M HACTUHU. JIBH)KEHME MHOTOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MblieyHasi cucrema. Pediiekc. CkeneTHbIe MBIIIIBI U UX padoTa.



[Iutanune opramu3moB. llorynomenne BOABL, YIJIEKHACIOrO rasa H
MHHEPAIbHBIX BELIECTB pacTeHHUsIMHU. [InTaHue >KMBOTHBIX. BHYTpUIOIOCTHOE
W BHYTPUKJIECTOYHOE TUIIeBapeHue. I[IuTtaHne NO3BOHOYHBIX KHUBOTHBIX.
Otnenbl  OUIIEBAPUTENBLHOrO  TpakTa.  lIumieBapuTenbHBIE — KEJE3BI.
IInmeBapurenpHas cucrema 4eaoBeKa.

Jpixanue opraHu3MoB. JIpiIxaHue pacTteHuil. JlpIxaHWe IKHUBOTHBIX.
Huddy3us razoB yepe3 moBepxHOCTh KieTku. KoxxkHoe apixanue. JlpixaTeabHas
noBepxHocTh. JKabepHoe u JI€royHoe bixaHue. JIpIXaHWe TO03BOHOYHBIX
KUBOTHBIX M YEJIOBEKA. OBOJIOIMOHHOE YCJIOXXHEHHE CTPOCHUS JIETKUX
MO3BOHOYHBIX JKMBOTHBIX. JlpIXaTtenbHass cuUcCTeMa 4elioBeka. MexaHu3Mm
BEHTWISILIMM JIETKUX Yy MNOTUL W MJIEKONUTAIOUMX. Perynsnus apIxaHus.
JlpIxaTeabHbIe 00BEMEL.

TpaHcOpT BEHIECTB y OPraHU3MOB. TpaHCHOPTHBIE CUCTEMbI PACTCHUM.
TpancnoptT BemeCTB y XUBOTHBIX. KpoBeHOCHasi cucrema W €€ Oprabl.
KpoBeHocHass cucrtema MO3BOHOYHBIX KHUBOTHBIX U 4enoBeka. 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 Bakyodu. Opranbl BelaesieHus. DuibTpanus,
cekpenusi W 0OpaTHOE BCachbIBaHWE KaK MEXaHU3Mbl padOTHl OpraHoB
BbIAeeHUS. CBA3b MOJOCTH TeNa C KPOBEHOCHOU U BBIAEIUTEILHON CUCTEMaMU.
Boinenenne y MO3BOHOYHBIX J>KMBOTHBIX M uesioBeka. [louku. CtpoeHue u
dbynkimonupoBanue Hegpona. O6pa3zoBaHUE MOUH y YEITOBEKA.

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. [IOKpOBBI M HMX HPOU3BOJIHBIE.
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). BocnanutenbHble OTBETHl OpraHu3MoB. Poiib
BPOXKIEHHOTO UMMYHHTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHHUIA.

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

HepBhas cucrema u pediektopHas peryisiuus y KUBOTHbIX. HepBHas
cucrtemMa M €€ OTHeNbl. OJBOJIOUUOHHOE YCIIOXXHEHUE CTPOEHUS HEPBHOU



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

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

JdemoHcTpanumn

IToptper: W. I1. I1aBnos.

Tabnuupsl u cxembl: «OIHOKIETOUYHBIE BOJIOPOCIN», «MHOTOKIETOYHBIE
Bogopociany, «baktepumn», «lIpocreimme», «OpraHbl HBETKOBBIX PACTEHUII»,
«CucteMbl OpraHoB IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHEe cTpoeHue
HaceKkoMbIx», « Tkanu pactenuit», «KopHeBbie cuctembl», «CTpoeHue cTedms»,
«CTpoeHHUE JIMCTOBOW IIACTUHKM», «TKaHM KUBOTHBIX», «CKEIET 4eIoBeKay,
«IIumeBapurensHas cuctema», «KpoBeHocHass cucrteMa», «/lpixaTenbHas
cucreMa», «HepBHas cucrema», «Koxa», «MpllieyHas  cucremay,
«BpinenutenbHas cucremay, «JHIOKpUHHAs cuctemay, «CTpoeHue MBIIIIbI,
«MAmmynurer», «KumeunononoctHeiey, «CxeMa NUTaHUS  PACTEHUIN»,
«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», «HepBHas cucrema
MIIeKonuTaommuxy», «HepBHas cucrema uenosekay, «Peduekcy.

ObopynoBaHue: CBETOBOI MUKPOCKOII, MUKPOIIPENnapaTsl OAHOKIECTOUHBIX
OpraHW3MOB, MHKpPOIPENaparsl TKaHEH, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIUU
HACEKOMBIX, UTJIOKOXKHX, )KUBbIE IK3EMILISIPbl KOMHATHBIX pacTeHUH, repOapuu
paCTEHHH pAa3HBIX OTAEJIOB, BIAXHBIC IPENAPaThl >KUBOTHBIX, CKEJETHI
ITIO3BOHOYHBIX, KOJUIEKIMU OECHO3BOHOYHBIX JXUBOTHBIX, CKEJIET 4YeEJIOBEKa,
o0opynoBaHUe [JIsl JIEMOHCTpAllMM IMOYBEHHOI'O M BO3AYIIHOTO MHUTAHUSA
pacTeHui, paculeIieHusl Kpaxmana U OelKoB MoJ JAeicTBueM (HepMEHTOB,
o0opylnoBaHUE [UIs JEMOHCTPALIMM OIBITOB IO U3MEPEHHMIO >KU3HEHHOU
€MKOCTH JIETKHX, MEXaHU3Ma JbIXaTCJIbHBIX JBMKEHHWM, MOJEIN TOJOBHOTO
MO3ra pa3JInYHbIX )KUBOTHBIX.

JlabopaTopHas pa6ora «/3yueHue TkaHel pacTeHUI.

JlabopaTopHas pabora «/3yueHue TkaHel KUBOTHBIX).

JlaboparopHast padora «I3ydyeHue opraHoB HBETKOBOI'O PACTEHUSIY.

Tema 10. PazmHokeHre u pa3BUTHE OPraHU3MOB



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

[TonoBoe pazmuoxkenue. [lonoBeie KneTku, wim rametel. Meio3. Craauun
Mmeno3a. [loBenenne xpomocoM B Mmeno3e. KpoccuHrosep. buomornueckuii
CMBICJI MEHO03a U MOJIOBOTO Ipolecca. Meno3 U ero MecTo B KU3HEHHOM LIMKJIIE
OpraHU3MOB.

[IpenzaponsiiieBoe paszButue. ['ameroreHe3 y KuUBOTHBIX. IloioBbie
xene3pl. OOpazoBaHUe U pa3BUTHE MOJOBBIX KIETOK. CliepMaTOreHe3 u OOreHes.
CrpoeHue noiaoBbIX KIETOK.

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

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). OMOpuosorus —
HayKa O Pa3BUTUU OpPraHu3MoB. Mopghozene3z — oOna u3 2enasHvix npobiem
ambpuonoeuu. Konyenyus mopghocenos u moodenu mopgoeeneza. Craauu
AMOpHOTeHe3a JKMBOTHBIX (Ha mnpuMmepe Jsarymku). Jpobnenuwe. Turmbl
npoOneHus. /lemepMunuposaHuoe U  HEOEPMUHUPOBAHHOe  OpoO/ieHue.
bracmyna, munvr 6nacmyn. OCOOCHHOCTH JIPOOJICHUS MIICKOIMHMTAIONIUX.
3aponplllieBble JIUCTKU (TacTpyJisiius). 3akiagka OpraHoB W TKaHEH U3
3apOJBIIIEBBIX JINCTKOB. B3anMHOE BIMsSHHE YacTel pa3BUBAIOIIETOCA
3apojbliia (AMOpUOHATbHAS MHIYKIKA). 3aKiIajiKa TIaHa CTPOCHUS KUBOTHOTO
KaK pe3ynbTaT MEpPapXWUECKUX B3aUMOAECHCTBUM TIeHOB. BnusHue Ha
AMOPUOHATBHOE PA3BUTHE PA3IUYHBIX (DaKTOPOB OKPYKAIOIIEH CPEIbl.

Poct u pasButue xuBOTHBIX. [locTomMOpuoHanbpHBIN Tepuon. [Ipsmoe u
HenpsiMoe pasBuTHe. PaszputHe ¢ wmetamop}o3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX >XKMUBOTHBIX. BHonornyeckoe 3Hauy€HHE MOPSIMOTO U HEMPSIMOTO
pa3BUTHUsA, UX PAacCpPOCTpaHEHUE B npupoie. Tumbl pocta )KUBOTHBIX. DaKTOPHI
peryjsiliik  pocTa KUBOTHBIX M uyejoBeka. CTaguu MOCTIMOPHOHAIBHOIO
pa3BUTHUA Y )KUBOTHBIX U yenoBeka. [lepuoasl oHTOorenesa uenoseka. CrapeHue
U CMEPTh KaKk OUOJIOTUYECKUE MPOLIECCHI.

PasmHoxxeHue u pasButue pacteHuil. ['ameroput u crnopodur. Meiio3 B
KU3HEHHOM MHKJIe pacTeHuil. OOpa3oBaHue cmop B Tpolecce Meio3sa.
I'amerorene3 y pacteHuil. OIUIOAOTBOPEHUE U PA3BUTHUE PACTUTEIBHBIX
OpraHu3MoB. J[BOifHOE OIJIOJIOTBOPEHHE Y IIBETKOBBIX pacTeHui. OOpa3zoBaHue
U pa3BUTHE CEMEHH.

MexaHU3MBbI PETYISIIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JdemoHcTpanumn

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



Tabmuipl u cxembl: «BereratnBHOe pazMHOXeHUE», «Tumbl Gecrnonoro
pa3sMHOXEHUD», «Pa3MHOXKEHHE XIaMHUIOMOHAb», «Pa3MHOKEHNE 3BIIICHBD,
«PasMHOXeHue  ruapel», «Meno3»,  «Xpomocombl»,  «l'ameToreHesy,
«CTpoeHue SAUIEKIIETKH U CIIepMaTo30u1a», «OCHOBHBIE CTAaJIUM OHTOTCHE3A,
«lIpsmoe m Hemnpsmoe pasButue», «Pa3BuTue MalWCcKoOro xyka», «PasButue
capanun», «Pa3Buthe nArymku», «JIBOWHOE OIJIOAOTBOPEHHE Y ULBETKOBBIX
pacteHuit», «CTpoeHHE CEMSIH OJHOJOJBHBIX W JBYJIOJBHBIX PACTECHHII»,
«KV3HEHHBI 1LHUKI MOPCKOM KamycTol», <«JKU3HEHHBIH LUKI MXay,
«OKW3HEHHBIN MUK TAOPOTHUKAY, < KU3HEHHBIN UK COCHBI».

O6opynoBaHue: CBETOBOM MHKPOCKOI, MUKpOIpENnapaThl SUIECKICTOK U
CIIEpMAaTO30MI0B, MOJIENb «I MK pa3BUTHUS JISATYIIKW.

JlaGoparopHass padora «l3ydyeHue CTpPOEHUS TMOJIOBBIX KIJIETOK Ha
TFOTOBBIX MUKpOIIpenapaTaxy.

IIpakTuyeckas padora «BblsBIEHHE MPU3HAKOB CXOJCTBA 3aPOABIIICH
MO3BOHOYHBIX JKUBOTHBIX).

JlaGoparopHass padora «CTpoeHuE OpraHoB Pa3MHOMXEHHUS BBICIIUX
pacTeHun».

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

Hctopus craHOBIEHUS M Pa3BUTHS TEHETHKHM Kak Haykud. Paboter I
Menpnens, I'. ne ®pusza, T. Moprana. Poib 0Te4eCTBEHHBIX YUEHBIX B Pa3BUTHU
renetuku. Pa6oter H. K. Konsiora, H. WM. BaBuiiosa, A. H. benosepckoro, I'. /1.
Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodeena-Pecosckoro.

OCHOBHbIE TE€HETHYECKUE TIOHATUA U  CHMBOJIBL. ['OMOJIOTMYHBIE
XpPOMOCOMBI, AJUICJIbHBIE T'€HbI, aJbTEPHATUBHBIC NPU3HAKH, JOMUHAHTHBIN U
PEIECCUBHBIN MPHU3HAK, TOMO3UI0Ta, T€TEPO3UTOTa, YUCTAsl JIMHHS, THOPHUIBI,
reHotur, (eHotun. OCHOBHBIE METOJbl TEHETHKH: THOPUIOIOTHUECKHM,
LUTOJIOTUYECKUI, MOJICKYJISIPHO-TEHETUUECKU .

JdemoHncTpanumn

[Toptpetsr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1.
Basuios, A. H. benozepckuii, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodeen-PecoBckmii.

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

JlabopaTtopHass padGora «/I[pozodmia KkKak OOBEKT TEHETHYECCKUX

HCCIIETIOBAHUI.
Tema 12. 3aK0HOMEPHOCTH HACJIECTBEHHOCTH
Monorubpunnoe ckpemubanue. IlepBeiii 3akoH MeHnens — 3aKoH

eauHooOpaszusi rUOpUIOB TMepBoro mnokoJyieHus. [IpaBuwio JOMHUHUpPOBAHUS.



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

AHanusupyroniee CKpELIUBAHHUE. IIpoMexyTOUHBIN Xapakxrep
HacJieoBaHus. PaciienyieHue Npu3HakoB IIPU HEIIOJIHOM JOMUHUPOBAHUU.
HuruOpuaHoe ckpemuBanue. Tpertudt 3akoH MeHaens — 3aKoH

HE3aBUCMMOTO  HACJIEIOBaHUsS  NpPU3HAKOB.  LluTOnmormyeckue  OCHOBBI
JTUTUOPUIHOTO CKPEITUBAHMUS.

CuerieHHoe  HacieioBaHue  mnpusHakoB. PabGotet 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. ['OMOramMeTHbIi UM  TIe€TepOraMeTHbIA  TOJI.
I'eHeTnyeckass CTpyKTypa NOJIOBBIX XpoMocoM. HaclienoBaHue NpPU3HAKOB,
CLICTUICHHBIX C TIOJIOM.

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

['eHeTnyecknil KOHTPOJIb PAa3BUTHS PACTEHUM, )KUBOTHBIX U UEJIOBEKA, a
Takke (U3HOJOTUYECKUX MPOIECCOB, MOBEACHUS U KOTHUTHUBHBIX (DYHKIIMM.
['eneTnueckrie MeXaHU3Mbl CHUMOHMOTEHE3a, MEXaHM3Mbl B3aMMOJECHCTBUSA
«XO3MH — Tapa3uT» M «XO3IMH — MHUKpOOMOM». ['eHeTHdecKue acreKThl
KOHTPOJISI U U3MEHEHHUs HAClIeICTBEHHON MH(OPMAIIMU B MOKOJEHUSX KIETOK U
OpPraHu3MOB.

JdeMoHCTpanuu

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

Tabmumer u cxembl: «llepBblii W BTOpoW 3akoHbI Menuens», «Tpetuit
3akOH  Mennens», «AHanuzupytomee  ckpemuBaHuey,  «HemnomnHoe
JTOMHUHHpOBaHUE», «CIIETNIECHHOE HACJeIOBaHWE NPHU3HAKOB Y JPO30(HUIBI»,
«l'enetuxka moma», «Kapumotunm denoBeka», «Kapuwotum apo30Quiiby,
«Kapuotun ntuus», «MHOXECTBEHHBIN ajjiean3M», «B3anMoieiicTBre reHoBY.

O6opynoBanue: MOJENb [JIs JEMOHCTpAIlMM 3aKOHOB €IMHOO0Opa3ms
rUOpUIOB TIEPBOTO TOKOJCHUS W PACHICIUICHHS MPU3HAKOB, MOJENb IS
JEMOHCTPAlMH 3aKOHA HE3aBUCHMOIO HACJIEAOBAaHMS MPU3HAKOB, MOJEIb IS
JEMOHCTPAlMH CLEIJICHHOTO HACJIEIOBaHUs MTPU3HAKOB, CBETOBOM MHMKPOCKOI,
MHUKporpenapar: «JIpo3odumnay.

IIpakTnueckass pabora «/3ydeHue pe3ynbTaTOB MOHOTHOPUIHOTO
CKpEIIMBAaHUS Y APO30(PUIBD.



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

Tema 13. 3akoHOMEpPHOCTH H3MEHYUBOCTH

BzaumoneiictBue reHoruna u cpeapl npu (GopMuUpoBaHUU (EHOTHIA.
N3meHunBOoCTh mNpu3HAKkoB. KadyecTBEHHBIE W KOJWYECTBEHHBIE IPU3HAKH.
Buapl 13MEeHYMBOCTH: HEHACIIEICTBEHHAS U HACJIEACTBECHHAS.

MoaudukannonHass HM3MEHYMBOCTb. Poiib cpeasl B (hOpMHUpPOBAHUU
MOIU(PUKALUOHHOM U3MEHYHUBOCTHU. Hopma peaxkuuu IIPU3HAKA.
Bapuanumonnslii psinx u BapuanuonHas kpuas (B. Horanncen). CaoiicTBa
MOJIU(PUKALUOHHON U3MEHYUBOCTH.

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

KombOunaTuBHasT M3MEHYMBOCTh. Mei03 M T0JIOBOM MPOIECC — OCHOBA
KOMOMHATUBHON W3MEHYHUBOCTH. POJIb KOMOMHATUBHOW W3MEHYUBOCTH B
CO3/IJaHUM TeHETUYECKOT0 Pa3HOo00pa3us B Mpejiesiax OJTHOTO BUA.

MyTalnmoHHas W3MEHYMBOCTh. Buabl MyTaluidi: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHBIE MW MHIAYUHMPOBAHHBIE MyTalUWU. SaepHble W
nuroryiasMatuyeckue Myrtanuu. ComaTHyecKkhe U TOJIOBbIE  MYTallWH.
[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 dSNUSEHOMUKA, POIb INUSEHEMUYECKUX (HaKmopos &
HACIe008aAHUU U UBMEHYUBOCU (DEeHOMUNUYECKUX NPUSHAKOB ) OP2AHUMOS.

JdeMoHCTpamuu

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

Tabmumer w  cxembl: «Buapl wm3MeHUmBOCTHY, «MoaudukanmoHHasS

U3MEHYHUBOCTHY, «KomOuHaTuBHaAsS U3MCHYHUBOCTDY, «Meiio3»,
«OmnomorBopeHue», «l'eHeTmdeckne 3a0oJieBaHUS  YejoBeKa», «Buasl
MYTaLumn».

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

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

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



Tema 14. I'eHeTnka yejioBeKa

Kapuorun yenoseka. MexayHapoiHasi mporpaMma HUCCIEeI0BaHUS T€HOMaA
yejaoBeKa. MeTonbl H3y4Y€HUs TEHETUKUM 4YEJOBEKAa: TIE€HEaJOTHYeCKHid,
OJIM3HEIIOBLIN, LIUTOr€HETUYECCKU, MOMYJIAUOHHO-CTATUCTUYECKU U,
MOJIEKYJISIPHO-TE€HETUYECKUM. CoBpemMeHHOE ONpEAECICHUE FeHOTHUIIA:
MOJHOT€HOMHOE CEKBEHUPOBAHUE, TCHOTUITUPOBAHUE, B TOM YKCJIE C TOMOIIBIO
[111P-anamm3a. HacneacTtBenHnble 3abojieBaHusl  4YelloBeka. [ eHHBbIE W
XpPOMOCOMHBIE OoJIe3HM  dYCIOBEKA. bonesnm ¢ HacJaeACTBEHHOMU
IPEAPACIION0KEHHOCTBIO. 3HauyeHHue MEIUIIMHCKOM TeHECTUKH B
PEIOTBPAIICHUN U JICYCHUM NeHEeTUYeCKuX 3a00jeBaHMM YenoBeka. Meauko-
FeHETHYECKOE KOHCYJIbTUPOBAHUE. CTBOJIOBBIC KJICTKH. [TonsTue
«TEHETHYECKOTO Tpy3a». OTHYECKUE acHeKThl MCCIeAOBaHUNW B 00JacTu
pElaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'eneTtnyeckne (HakTOphl MOBBINICHHOW YYBCTBUTEIBHOCTH YEJIOBEKA K
bU3MYECKOMY W XUMHUYECKOMY  3arpsi3HEHUIO  OKPYXKAloIIeH  Cpejbl.
I'eneTnyeckas npeapacnoioKEHHOCTh YETOBEKa K ATOJIOTUSIM.

JdemoHcTpanumn

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

IIpakTuyeckas padora «CocTaBieHUE U aHAJIU3 POJTOCIOBHOM.

Tema 15. Centekuusi OpraHusMoB

JloMecTukaiuss U 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, mopoaa, IITaMM. 3aKOH T'OMOJOTHYECKHX pSA0B B
HacieAcTBeHHONM wm3MeHumBocTh H. WM. BaBuioBa, ero 3HadyeHue i
CEJIEKIIMOHHON PadOTHI.

Meronpl ceneKunoHHOM paboThl. MICKyCCTBEHHBI OTOOp: MAacCOBBIA U
WHIWBUAYAJIbHBIA.  JTanmbl  KOMOWHAIIMOHHOW  cenekuuu.  VcrmblTaHue
MPOM3BOUTENICH TI0 MOTOMCTBY. OTOOp IO TEHOTHITY C ITOMOIIBIO OIICHKH
¢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 (pOpM OpraHu3MoB. Vcmonbp30BaHHE TEHOMHOTO PEIaKTHPOBAHUS
1 MeToJ10B pekoMOnHaHTHBIX JIHK 1151 moydyeHus ucXoaHOro Matepuaia Jjis
CEJICKIIHM.

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



CKpelllMBaHue, WK ayTOpuauHr. ['erepo3uc u ero mpuuuHbl. Vcnonb3oBaHue
reteposuca B cenekuuu. Otnanénnas rudbpuauzanus. [Ipeononenue 6ecruionus
MEXBHUJIOBBIX THOPUIOB. JIOCTHMIXKEHUSI CENeKIMU PACTCHUN U KUBOTHBIX.
«3enénas pegonoyusy.

CoxpaHeHue U U3YyUYEHHE TEHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUM
U UX JUKUX PpOAWYEH JJIsi CO3JaHUs HOBBIX COPTOB U THOPHUIOB
CEIbCKOXO3AMCTBEHHBIX KYJIBTYp. H3yuenue, coxpanenue u ynpasieHue
2CHeMUYeCKUMU  pecypcamu  CeNbCKOXO3AUCMEEHHbIX U NPOMbICIOBBIX
HCUBOMHBIX 8 YEAX YIYYULeHUS CYUeCmBYIOWuUx U CO30aHUsi HOBbIX NOpPOO,
JUHULL U KPOCCO8, 8 MOM HYUCIe C NPUMEHEHUEM COBPEMEHHbIX Memooo8
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.

Tabmumelr u  cxembl: «lleHTpbl TPOUCXOXKIEHUS W MHOr00Opasus
KyJbTYPHBIX PAacTEHHI», «3aKOH TOMOJIOTUYECKHUX PSIJ0B B HACJIEICTBECHHOM
U3MEHYMBOCTHY», «Metoasl cenekmun», «OtrnanéHHas TUOpUAM3ALIUSY,
«MyTarenes».

JlabopaTopHas padora «l3ydeHune cCOpPTOB KyJIbTYPHBIX pPAacTEHHN U
NOPOJ JOMAITHUX JKUBOTHBIX).

JlaGopaTropHasi padora «3ydueHre METOI0B CEJEKIIMU PACTCHUI.

IIpakTuyeckas padora «IIpuBuBKa pacTeHU».

Ikckypeusi «OCHOBHBIE METOJIbI M JOCTUXKEHHUSI CEJEKIMU PACTEHUN U
KUBOTHBIX  (Ha  CEJIEKUUMOHHYIO  CTaHIMIO, IwieMeHHyro  (epmy,
COPTOMCTIBITATEBHBIM YYacCTOK, B TEIUIMYHOE XO34KMCTBO, B JaOOpPATOPHUIO
arpOyHUBEPCUTETA WIIM HAYYHOT'O LIEHTPA)».

Tema 16. buoTexHo10rus 1 CHHTETHYECKAas1 O0MOJI0TUsA

OOBEKThI, UCTIONB3yeMble B OMOTEXHOJIOTUH, — KJIETOYHBIC M TKAHEBBIC
KYJbTYpbl, =~ MHUKPOOPraHM3Mbl, = HMX  XapakTEpUCTHKA.  [paauiiMOHHasA
OuoTexHONOTHA: XJeOoneYeHue, TMOMyUYeHUE KHUCIOMOJIOYHBIX TPOJIYKTOB,
BuHOAenue. MukpoOuonornueckuii cuHTe3. OOBEKTHI MUKPOOMOTOTHYECKUX
TexHoJiorui. [Ipon3BoacTBO OenKa, aMUHOKUCIOT U BUTAMUHOB.

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

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



sMOpuorenes3. Vcnonb3oBaHUE TAaIIOWJ0B B CEJICKIMU pacTeHui. [lonyuenue
MOHOKNOHATIbHBIX anmumexl. Hcnonvzoeanue  MOHOKIOHATbHBIX u
NOJIUKNOHANILHBLIX anmumen 6 Mmeouyune. VICKyCCTBEHHOE OIUIOAOTBOPEHUE.
PexoHcTpyKIMa — AMUEKIETOK U KIOHUPOBAaHWE  JKUBOTHBIX. Meron
TpAaHCIUIAHTALUU SAEP KIETOK. TexHonocuu 0300posnenus, Kyibmusupo8anus u
MUKPOKIOHANIbHO20 PA3MHONCEHUSL CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOCOMHasi U TeHHasg HMHXeHepus. VICKycCTBEHHBI CHHTE3 IeHa U
koHCTpyupoBanue  pexomOuHantuelx JHK.  Cosdanue  mpanceennwix
opeanuzmos. JJIoCTUKEHNS U NEPCHIEKTUBBI XPOMOCOMHOM U TEHHON MHKEHEPUHU.
DKOJIOTUYECKHUE U ITUYECKUE TPOOIeMbl TE€HHOM UHKEHEPHH.

Menuuunckue OuorexHonoruu. IloctreHomHas nudpoBas MeAUIMHA.
[MIIP-nuarnoctrka. MeTabOJIOMHBIM aHAIW3, TEHOLICHTPUUECKUN aHaIu3
IpOTEOMa YEJIOBEKa [JIsi OLEHKUM COCTOSIHHUSI €ro 310poBbs. Vcmoib3oBaHuE
CTBOJIOBBIX KJeTOK. TapretHas Ttepanus paka. 3D-OuoumnxeHepus Jyis
pa3paboTKu (yHIAMEHTAJbHBIX OCHOB MEIAUIIMHCKUX TEXHOJIOTHH, CO3AaHUs
KOMIUIEKCHBIX TKaHEH COUeTaHHEM TEXHOJOTHU TPEXMEPHOTO OMONPUHTHHTA U
ckaddonauHra 15 pelieHus 3a1a4 MepcoHaTN3UPOBAHHON MEIUIIMHBI.

Coznianre BEKTOPHBIX BaKIMH C IEIbI0 00ecreYeHs KOMOMHUPOBAHHOM
3amuThl oT Bo30ynureneit OPBU, ycTaHoBieHne MoJeKyIsIpHBIX MEXaHU3MOB
¢ynkumonuposanust PHK-cogepskamux  BuUpycOB, BBI3BIBAIOIIUX — 0CO00
oIacHbIe 3a00JIEBaHUS YEJIOBEKA U KUBOTHBIX.

JdeMoHCcTpamuun

Tabmumer  u cxembl:  «lcmonb30BaHME ~ MUKPOOPTAaHM3MOB 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

OpomonmonHas Tteopusi Y. JlapBuHa. I[lpeAnochliKM BO3HUKHOBEHUS
napsuHu3Ma. JKu3Hb U Hay4yHas AesarenbHocTh Y. JlapBuHa.



JIBwkymiue cuibl  dBoJonuU  BUaoB nmo Y. JlapBuHy (BBICOKas
WHTEHCUBHOCTh PA3MHOXKEHUSI OPraHU3MOB, HACJIEICTBEHHAs W3MEHYUBOCTb,
O6opb0a 3a CylllecTBOBaHUE, €CTECTBEHHBIN U UCKYCCTBEHHBINH OTOOD).

Odopmnenue cuntetnueckoit teopuu sBomonuu (CTD). HelitpanbHas
Teopuss dBoiouud. COBpEMEHHAsl HBOJIOLNUMOHHAs OHOJOrud. 3HaYeHHe
ABOJIIOIIMOHHOW TeOpuu B (HOPMUPOBAHUM ECTECTBEHHO-HAYUYHOU KapPTUHBI
Mupa.

JdemoHcTpanumn

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

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
Mapupyra nyremectsus Y. [apsunay», «Haxonku Y. [lapBuna», «Popmsl
O0opb0ObI  3a  cymectBoBaHue», «llopoasl romybeit»y, «MHoroobpasue
KyJIbTYpHBIX (opM KamycTel», «Ilopoabl moOMamHUX >XUBOTHBIX», «Cxema
oOpa3zoBanus HOBBIX BuAOB (mo Y. Japsuny)», «Cxema COOTHOIIEHUS
OBIKYIIUX CHJI 3BOJIOLNN», «OCHOBHBIE TOJOKEHUSI CUHTETUYECKOW TEOpUHU
SBOTIOLIMM.

Tema 2. MUKPOIBOJIIONNS U €€ Pe3yJIbTaThl

[lonynsiuuss Kak »dleMEHTapHas eauHuna H3Boonud. COBpEMEHHBIE
METOJIbI OIICHKM TE€HETHYECKOTrO pPa3zHOooOpa3usi M CTPYKTYPHl TOMYJISIIHMA.
N3menenne renodoH1a MOMYIAINN KaK dJIEMEHTAPHOE IBOIIOIIMOHHOE SBIICHHUE.
3akoH reHeTudeckoro papHoBecus Jx. Xapnau, B. BaiinOepra.

DneMeHTapHbIe (aKTOphl (ABMIKYIIUE CHJIBI) ABOJIONMH. MyTalmOHHBIN
npouecc. KomOmHaTHBHAsT W3MEHYMBOCTh. Jlpeid) TreHoB — ciiydaifHbie
HEHAIPaBJICHHBIC WM3MEHEHUS YacTOT ajulelied B Tomyisnuax. OQdekt
ocHOBatensl. Ipgexm Oymouiiounozo eopaviwka. CHUdCEHUE 2eHemUYecKo20
pasnoobpaszus: npudunsl u creocmsus. Ilposenenue sghghpexma opetigpa cenog 6
bonvwux u  manvix nonyaayusx. Mwurpanuu.  V3oisSIus  OMYJISITAN:
reorpadudeckas (IpoCTpaHCTBEHHAs ), Orojorndeckas (pempo yKTHBHAS).

EctecTBeHHBII 0TOOp — HampaBisIONIMN  (GakTop SBOMIONUUA. DOPMBI
€CTECTBEHHOT0 OTOOpa: JBWXKYIIUA, CTaOUIM3UPYIOMINH, pa3pblBaOLIUN
(mu3pyntuBHbIi). [lonoBoit 0T00p. BO3HMKHOBEHUE W 3BOJIOLMS COLUATIBLHOTO
MOBEJICHUS] )KUBOTHBIX.

[Ipucnoco0ieHHOCT, OpPraHU3MOB KaK pe3yJbTaT MHUKPOIBOIIOLNU.
Bo3nukHOBeHHE  MpuUCIOCOOJIeHM y  opranu3MoB.  ApomMopdo3bl U



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

Bun, ero kxputepum u cTpykrypa. BupooOpazoBaHue Kak pe3ynbTaT
MUKPO3BOJIIOIUHU. M30msius — kitoueBoil gakrop BupooOpazoBanud. [lytu u
CrocoObl BUJI000pa30BaHUS: aJIONAaTPUYECKOE (reorpaduueckoe),
CUMIIATPUYECKOE  (PKOJIOTMYECKOE), «MTHOBEHHOE»  (MOJIMIUIOUIU3AINSA,
rubpuan3zanus). J[muTeapsHOCTh YBOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3mMbl GpopMUPOBAHUSL OMOJIOTUUECKOTO pa3HOOOpa3usl.

Ponb 3BonOIIMOHHONW OWONOrMM B pa3pabOTKE Hay4YHBIX METO/OB
coxpaHeHus: 6uopa3zHooOpa3usi. MUKpPOIBOIIONUS U KOIBOJIOLMS Mapa3uToB U
uX Xo3sieB. MexaHusMmbl (OPMUPOBAHUS YCTOMYMBOCTH K AHTUOMOTHUKAM W
criocoObl OOPHOBI C HEH.

JdemoHcTpanumn

[Toptpetsl: C. C. YUeTBepukos, 3. Maiip.

Tabmuupel u cxembl: «MyTalMoHHas U3MEHUYUBOCThY», «llomynsunonnas
CTpyKTypa Buaa», «Cxema TposBiIeHHS 3akoHa Xapau—BaitnOepray,
«/IBMKylllMe CHJIBI HBOMIOLHMHN», «JKOJOTMYECKass W30SALMS MOMyISUnn
ceBaHCKOU (popenn», «'eorpaduueckas U30ISAUS JTUCTBEHHUIIBI CUOUPCKON U
JUMCTBEHHULIBI 1aypcKoi», «llomynsiroHHbIE BOJHBI YMCIEHHOCTH XUIIHUKOB
U KepTB», «Cxema NeHCTBUSA €CTeCTBEHHOro oToopay, «Dopmbl GopbObI 3a
cyliecTBoBaHue», «MHaycTpuanbHblli MenaHu3M», <« KUBBIE HCKOIAEMBIEY,
«ITokpoBuTENBCTBEHHAsI OKpacka >KMBOTHBIX», «lIpemymnpexnaromas oxpacka
KUBOTHBIX»,  «Duszmonornueckue  agantamun»,  «lIpucrnocobreHHOCTD
OpPraHU3MOB U €€ OTHOCHUTEIBHOCTBY», «Kpurepun BHAa», «Buabl-mIBOMHUKNY,
«Ctpyktypa BHma B mpupone»,  «CrmocoObl  BHA000pa30BAHUS»,
«["eorpadpuyeckoe BUI000pa30oBaHue TpEX BUJIOB JIAHJBIIIE,
«IKOJOrM4ecKoe BUA000pa30BaHUE BUJIOB CUHUID), «IloMUIIIONIbI pacTeHUiI»,
«KanycTHO-peneunbIil rubpumy.

ObopynoBanue: repOapuu pacTeHUM, KOJUIEKIIMM HACEKOMBIX, uydesa
NTUI] U 3Bepel C MpUMEPaMH PA3TUYHBIX MPUCIOCOOJICHHMA, dydena NTHUI] U
3Bepell pa3HbBIX BHUJIOB, repOapuu pacTeHUN OJIM3KUX BHUIOB, 00pa30BaBIIMXCS
Pa3IMYHBIMU CIIOCOOAMHU.

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

JlabopaTopHass pabora «lIpucmocoOieHnss OpPraHU3MOB H  HX
OTHOCHUTEJbHAS LIEJIECO00Pa3ZHOCTD.



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

Tema 3. Maxkpo3Boouus U €€ pe3yJbTaThl

Meroapl u3ydeHHs MAaKpOAIBOJIOLMU. [lasieOHTOIOrMYECKUE METOMBI
u3yueHust dBoironuu. Ilepexonnpie (GOpMbI M (UIOTCHETHYECKUE PSIbI
OpPraHu3MOB.

buoreorpadguueckne meroasl uzydeHus sBostonuu. CpaBHeHUE (QJIOpHI U
dbayHbl MaTEpUKOB M OCTPOBOB. buoreorpaduueckue obnactu 3emiau. Bunbi-
DHJIEMUKHU U PEIIUKTHI.

OMOpUOTIOTHYECKUE U CPABHUTEIBbHO-MOP(OJIOTUUECKHE  METOJIbI
U3YUCHHUSI DBOJIOLMU. ['€HETHYECKHME MEXaHU3Mbl HBOJIIOIMM OHTOTE€HE3a U
MOSIBJICHUS 3BOJIIOIIMOHHBIX HOBIIECTB. | OMOJIOTUYHBIE U aHAJIOTUYHBIE OPTaHbI.
PynumentapHble  opranbl M aTaBU3Mbl.  MOJIEKYJISIPHO-TEHETUYECKHUE,
OMOXMMHMYECKHEe M  MaTeMaTH4YeCKUEe  METOJbl  W3YUYCHHUS  DBOJIIOIUHU.
I'omomnoruunpie reHbl. COBpeMEHHBIE METOJIbI TTOCTPOCHUS (DUIIOTCHETUYECKHUX
JEPEBBEB.

XpOMOCOMHBIE MYTallMM U SBOJIIOIUSI TEHOMOB.

OO61ue 3akoHOMEPHOCTH (TIpaBUiIa) ABOITIONMH. [Ipunyun cmensvt GyHKyullL.
HeoOpatumocTs 3Bosonuu. AnantuBHas paauanus. HepaBHOMEPHOCTh TEMITOB
ABOJIIOLIUH.

JdeMoHCcTpamuun

[Toptpetsr: K. M. Bap, A. O. KoBanesckuii, @. Mromiep, 3. [ 'ekkenb.

Tabmuipl 1 cxembl: «DUITOTCHETHISCKUM P JIOMIA AN, KAPXEONTEPUKC),
«3Bepo3yObie  smiepe», «Cteronedanvy, «Punmoduts»y, «CemeHHBIC
NaropoTHUKNY, «buoreorpadudeckue 30HBI 3eMiny», «Jlpelid) KOHTHHEHTOBY,
«PenukThl», «HavanbHble cTaguu SMOPHUOHAIBHOTO PAa3BUTHUSL TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE U aHAJIIOTMYHBIE OpraHbly, «PyaUMEHTHI»,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOPHI HYENOBEKAa W IIMMIIaH3e», «l1aBHBIC
HaIpaBJICHHS 3BOJOIHIIY, «OO0II1e 3aKOHOMEPHOCTH SBOJTIOLIUN.

O6opynoBaHue: KOJUICKIIMU, TepOapuu, MYJSHKA HCKOMAEMBIX OCTaTKOB
OpPraHU3MOB, MYJISI)KU TOMOJIOTUYHBIX, AHATOTUYHBIX, PYAUMEHTAPHBIX OPraHOB
Y aTaBU3MOB, KOJIJIEKIIUU HACEKOMBIX.

Tema 4. IIponcxoxaeHne U pa3BuTHE )KU3HU HA 3emJie

Hayunbie rumorte3bl mpoucxoxkaeHusi *Ku3HU Ha 3emse. AOWoreHes u
nancnepmusi.  JloHayuHble ~ TpPEACTaBICHUS O  3apPOXKICHUM  KU3ZHU
(kpeanmonusM). ['umore3a MOCTOSIHHOTO CaMO3apOXIEHUS KU3HHM U €€
onpoBepkenne onbitTamu  ®. Pemu, JI. Cnamnanmanu, JI. Ilacrepa.
[IpoucxoxkaeHue >Kku3Hu U aCTPOOHOIIOTHSI.



OcHOBHBIE  JTambl  HeEOpraHu4yeckod  sBomoumu.  [lmaHerapHas
(reomoruyeckas) JBOJIONUA. XHUMHUYECKass SBOMIONMSA. AOHOTCHHBIM CHHTE3
OpraHn4YecKux BemecTB U3 Heopranudeckux. OmeiT C. Mumiepa u I'. HOpu.
O6pazoBanue mnoauMepoB u3 MoHomepoB. KoamepBatHas rumore3a A. U.
Onapuna, rumnore3a rmnepBuuHoro OyinboHa Jk. XonjgeiHa, reHeTuyeckas
runote3a . Mémnepa. Pubosumbr (T. YUek) u rumoreza «vupa PHK» V.
I'unbGepra. ®opmupoBaHue MeMOpPaH U BOBHUKHOBEHUE MPOTOKIIETKH.

Uctopust 3emnum u Metoapl €€ uzyueHus. Vckomaemble OpraHUYECKUe
octatku. ['eoxpononoruss u e€ Meroabl. OTHocuTenbHass U aOCONIOTHas
rE€OXPOHOJIOTHS. ['€0XpOHOIOrHY€eCcKas IKala: 30Hbl, 3pbl, IEPUOBI, SITOXH.

HauanbHble 3Tanbl OpraHM4eckoi sBodoUUU. [losiBIEHHME W 3BOIIOLUS
HEPBBIX KIETOK. DBOJIOLMS MeTaboan3Ma. BO3HUKHOBEHHE MEPBBIX 3KOCUCTEM.
CoBpeMeHHBIE MHUKPOOHBIE OHWOIUIEHKM KakK aHajor TMEepBBIX Ha 3emiie
coobmiectB. CTpoMaTonuThl. [IpokapruoThl U 3yKapHOTHI.

[TpoucxoxaeHue AYKapuoT (cumOuorenes). DBOJIIOLIMOHHOE
MPOUCXOXKAEHNE BUPYCOB. [IpoMCXOXKIEHME MHOTOKJIETOUYHBIX OPraHW3MOB.
Bo3HMKHOBEHHE OCHOBHBIX TPYII MHOTOKJIETOUYHBIX OPTaHU3MOB.

OcHOBHBIE ATaNbl HBOJIIOIUHN BHICHIUX pacTeHuil. OCHOBHBIE apoMOp(}O3bI
pactennii. Beixoxg pacreHuit Ha cymy. [losiBiieHHME CIIOPOBBIX PACTEHHN H
3aBoeBaHHe MMM cymHd. CeMeHHble pacTeHus. [IpomcxokieHue IBETKOBBIX
pacTeHui.

OcHOBHBIE ATambl IBONIOIUU KMBOTHOTO Mupa. OCHOBHBIE apoMOp(dO3bl
KUBOTHBIX. BeHyckas ¢ayna. KemOpuiickuii B3pbIB — OSBIEHUE COBPEMEHHBIX
TumoB. [lepBbie XOpaOBBIE )KUBOTHBIE. JKU3HB B BOJIE. DBOJIOLMS TO3BOHOYHBIX.
[Tpoucxoxaenue ampuodbuii u pentunuii. [IpoucxoxieHre MICKOMUTAIOMINX H
ntul. [lpunnun kimoueBoro apomopdosa. OcBoeHue OECrO3BOHOUYHBIMU U
MMO3BOHOYHBIMU KUBOTHBIMH CYIIIU.

Pa3Butre xu3HM Ha 3emile MO 3paM U NEpHOJaM: apxeil, MpoTepo30il,
najgeo30M, Me3030HM, KaitHo30il. OOmas XapakTepucTUKa KIMMara W
reoJIOTHYeCKUX mpoueccoB. [losBieHne U pacuBeT XapaKTEPHBIX OPraHU3MOB.
VYrineobpa3oBaHue: €ero yCIOBUS U BIMSHUE HA Ta30BbIM cOCTaB aTMOCHEPHI.

MaccoBbie BbIMUpaHUsI — YKOJOTHMUECKUE KPU3UCHI Ipouuioro. [lpuunnsl
U CIEICTBUS MAcCOBBIX BbIMHpaHUi. COBPEMEHHBIA HKOJIOTUYECKUN KPHU3HUC,
ero ocooennoctu. [Ipobrema coxpaneHus 6nopazHooOpas3usi Ha 3eMIie.

CoBpemeHHasi cucTeMa OpraHndeckoro Mupa. [IpuHIuIb! KIaccudurkanum
opranu3mMoB. OCHOBHbIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdemoHcTpanumn



IToptpetsr: @. Penu, JI. Cnasumanuanwy, JI. Ilactep, . . Meunukos, A. W.
Omapun, Ix. Xonaenn, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmuipl u cxembl: «Cxema onbitTa @. Penuy», «Cxema onbita JI. Tlactepa
110 U3YUYEHUIO CaMO3apOoxIAeHUs Ku3Hn», «Cxema onbita C. Mumnepa, I'. FOpu»,
«JTampl HEOPraHWYECKON HBOMIOLMM», «['€OXpoHOJIOrMYecKas IIKauay,
«HauvanpHbple dTanbl OpraHuyeckod HBomonuu», «Cxema oOpa3oBaHuUs
AYKapuoT MyTéM cumOuoreHesa», «Cucrema >XKUBOM HpuUpoabl», «CTpoeHue
BUpYyca», «ApoMopdo3bl pacteHuil», «PuHHOPUTH), «OIHOKIETOYHBIE
BoAOpocian», «MHOrOKIETOUHblE Boaopociany, «Mxu», «llanopoTHHUKNY,
«l'onocemenHbple pacteHus», «Opranbl IBETKOBBIX pacTeHHi», «Cxema
pPa3BUTHs KUBOTHOTO MHpa», «ApomMopdo3bl KUBOTHBIX», «lIpocreifmiuey,
«Kumeunononoctusie», «llnockue uepBu», «YUneHucronorue», «PriOb,
«3eMHOBOnIHBIE», «lIpecmbikarommecs», «IItumpy, «MiekonuTarIKE,
«Pa3BuTHE KU3HU B apXeUCKOU 3pe», «Pa3BuTHE XU3HU B IIPOTEPO30UCKOU
ape», «Pa3zBuTme KU3HM B IANECO30MCKOM dpe», «Pa3Burve KU3HU B
ME3030iCKON 3pey», «Pa3BuThe XKU3HU B KailHO30MCKOW 3pe», «CoBpeMeHHas
CUCTEMA OPTraHUYECKOI'O MUPAY.

O6opynoBanue: repbapu pAacTEHUN PA3IUYHBIX OTAENIOB, KOJUIEKIUU
HAaCEKOMBIX, BIJIAXKHBIE TMIpENapaTbl JKUBOTHBIX, PAKOBHUHBI MOJIJIIOCKOB,
KOJUIEKLIUH WTJIOKOXKHUX, CKEJIEThl MMO3BOHOYHBIX JKMBOTHBIX, Uydesla NTHL U
3BEpell, KOJUIEKIMH OKAMEHEJIOCTEH, TMIOJE3HBIX HCKOMAEMBIX, MYJISKU
OpraHUYECKUX OCTAaTKOB OPraHU3MOB.

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

JlaGoparopHas pabora «/3ydyeHrne W ONMUCAHUE MCKOMAEMbIX OCTATKOB
IPEBHUX OPTraHU3MOB).

IIpakTnuyeckas padora «l3ydueHne OCOOEHHOCTEH CTPOEHUs pPAaCTCHUU
Pa3HBIX OTIEIIOBY.

IIpakTnueckas  padora  «M3yueHue  OCOOEHHOCTEH  CTpOEHUS
MMO3BOHOYHBIX )KUBOTHBIX).

Tema S. IIpoucxoxkaeHue yeji0BeKa — AaHTPOINOreHe3

Paznensl u 3amaun aHTponosiorui. MeToabl aHTPOIOJIOTHH.

CraHoBJIEHUE MTPEACTABIECHUNA O MPOUCXOXKIEHUY YelIoBeKa. Peaurnozueie
B033peHHsI. COBpEMEHHBIE HAYUYHbIE TEOPHUU.

CxoncTBO yenoBeka ¢ JKUBOTHBIMM. (CHCTEMAaTHYECKOE IOJIOKEHUE
yenoBeka. CBHUIETENbCTBA CXOACTBA YEJIOBEKA C KMBOTHBIMHU: CPaBHHUTEJIBHO-
Mop(doJIorudeckue, AMOPHUOJIOTHYECKHUE, (bU31M0I0T0-0MOXUMHUYECKHE,



noBeeHueckue. OTauuus 4YenoBeKa OT JKUBOTHBIX. lIpsmoxoxkneHune w
KOMIUIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3zBuTHE rONOBHOTO MO3ra U BTOPOU
CUTHAJIbHOU CUCTEMBI.

JBuwxymue  cuibl  (GakTopel) — aHTPOIOreHe3a:  OMOJOTHYECKHE,
counranbHblie. COOTHOLIEHHE OMOJOTHUYECKHX M COLMAJIbHBIX (PAKTOPOB B
AHTPOIIOTEHE3E.

OcHoBHBIE cTaguu aHTponoreHesza. PanHue yenoBekooOpa3Hbie 00€3bIHbI
(MpOKOHCYJIBI) W paHHHWE TOHTUABl — OOIIME MNPEIKH YeTOBEKOOOPa3HbIX
00€3bsiH U JIIOJIeH. ABCTpPaJIONUTEKH — JIBYHOTHE NpelKH atofed. Yemosek
yMENbIi, MEPBbIE U3TOTOBICHUS OpPyAuil Tpyaa. YUenoBek NpAMOXOIAIINN U
NepBBIA BBIXOA JoAeH 3a mpenensl Appuxu. YenoBek reinenpOeprckuii —
oOuMil MpeoK HeaHAEepTaJIbCKOro YeIOBeKa M YeJoBeKa pa3zyMHOro. Yemosek
HEAHJCPTAICKUN KaK BHJ JIIOJECH XOJOJHOIO Kinmara. YeloBeK pa3yMHbIN
COBPEMEHHOI'O THIIA, JACHUCOBCKUN YEJIOBEK, OCBOCHHE KOHTHHEHTOB 32
npenenamu Adpuku. [laneoreneTuka u majgaeoreHOMUKA.

DBOJIOLKS COBPEMEHHOIO YesoBeKa. EcTecTBeHHBIN 0TOOp B MOMYJSLIMIX
yesioBeKa. MyTalmoHHbINH nporecc U noaumopdusm. [lonmynsumoHHbIE BOJIHBI,
npeid reHoB, Murpanus u «d3PGeKT OCHOBATEN» B MOIMYJISIUAX COBPEMEHHOTO
YEJI0BEKa.

UYenoseueckue pachl. [lonstne o pace. boinbline pacel: eBporneowaHas
(eBpasmiickasi), aBCTpaJlo-HETpOWAHAs  (dPKBaTOpUAIbHAs), MOHTOJOHIHAS
(a3maTcko-amepuKaHcKkas). Bpemss u myTu paccerneHusl 4esoBeKa IO IUIaHEeTe.
EnunctBo 4yenoBeweckux pac. HaydHas HECOCTOSITENBHOCTh pacHU3Ma.
[IprcnocoOIEHHOCTh YeNOBeKa K Pa3HbIM YCIOBHUSIM OKPYXKAIOIIEH Cpebl.
Brnusaue reorpaduueckodt cpeapl W npeidida TEHOB Ha MOPQOJIOTHIO H
(bH3HOJIOTHIO YeTOBEKA.

MexauciuIuinHapabie  METONbl B ¢u3uueckord  (OMOJIOTHYECKOIN)
AQHTPOIIOJIOTHHU.  DBOJIONMOHHASA  AHTPOMOJOTHS U  MaJ€OAHTPOINOJIOTHUS
YEJIOBECUECKUX MOMYJAUNA. buoconnanbHpie UCClie10BAaHNs IPUPOIBI YEIIOBEKA.
HccnenoBanue KOABOMIOUUY OMOIOTHYECKOTO U COLIMATIBHOTO B UEJIOBEKE.

JdemoHcTpanumn

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

Tabmumel m  cxembl: «MeETOIbl aHTPOIMOJOTHH», «l[ OJIOBHOW MO3r
yenoBekay, «YemoBekooOpazHble 00e3bsiHBbI», «CKeleT ueaoBeKa U CKeleT
myMnaH3e», «PyIuMeHTsl U aTaBu3Mbl», «JIBHXKYIIME CUIIbI aHTPONOTEHE3AY,
«IBOJIIOIIMOHHOE JPEBO YEJIOBEKa», «ABCTPAJIONUTEK», «YEIOBEK yMEbIiiy,
«Henoek mnpsMoxoasuuii», «JleHucoBckuii yenmoBek» «HeanmepTanbibi»,



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

OGopynoBaHue: MYJSIKHM OKaMEHEIIOCTEHW, MpeAMETOB MaTepualbHON
KyJIbTYphl TIPEIKOB YeNOBeKa, penpoaykuuu (pororpaduu) KapTHUH C
MUQOJIOTUIECKUMH U OUOJEHCKUMHU CIOKETaMU TMPOUCXOXKJICHUS 4YeJIOBEKa,
doTorpadu HaxXOJOK HCKOMAEMBIX OCTAaTKOB YEJIOBEKa, CKEJIET YeJIOBEKa,
MOJIeIb Yeperna 4YeliOBeKa M ueperna MIMMIIaH3e, MOJEIb KUCTH 4YeJIOBEKa U
KUCTH IIUMIIAH3€, MOJICJIA TOpca MPEAKOB YEIOBEKa.

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

IIpakTuueckass padora «l3ydeHwe IKOJOTMYECKUX  aJanTaruit
YEJIOBEKAY.

Tema 6. Jxosiorusi — Hayka 0 B3aMMOOTHOUIECHHSIX OPraHU3MOB M
HAJIOPTraHU3MEHHBIX CUCTEM C OKPY Kalollen cpeaoi

3apokJieHrne U pa3BUTHE IKoIOoruu B Tpynax A. ['ymOonbara, K. @. Pynse,
H. A. CesepuioBa, JO. I'ekkensa, A. Tencnu, B. H. Cykauéna. Paznensl u 3agaumn
sKoJ0rur. CBSI3b SKOJIOTHH C APYTUMHU HayKaMHU.

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

3HaueHUE DSKOJIOTMYECKMX 3HAHUM [JI1 YeJIOBEKa. OKOJOTHMYECKOe
MUPOBO33pEHUE KaK OCHOBA CBSI3€H 4esoBedecTBa ¢ Npupoaoil. PopMupoBaHHe
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 sxojtoruny», «MeToasl 3KoJIoruny, «Cxema
MOHUTOPUHTA OKPY>KarOIIEN Cpeabh».

JlaGopatopHass  pabora  «J3yueHuWe  METOJOB  DKOJOTHYECKHUX
HCCIIEIOBAHUI.

Tema 7. Opranusmbl U cpeia 00UTAHUS

Okonornyecknue  (akToppl U 3aKOHOMEPHOCTH WX  JCHCTBUS.
Knaccudukarmus sxomormueckux ¢GakTopoB: aOMOTHYECKHE, OMOTHYECKHE,
anTponorennpie. O0IIMe 3aKOHOMEPHOCTH JEHCTBUS YKOJIOTHIECKUX (PaKTOPOB.
IIpaBunio wmunumyma (K. Ilnpenrens, 1. JIubux). ToliepaHTHOCTD.
OBpUOMOHTHBIC U CTEHOOMOHTHBIE OPTaHU3MBI.

AbGuotnueckue ¢aktopbl. CBeT Kak 3Konoruueckuit axrop. [elictBue
Pa3HBIX YYACTKOB COJTHEYHOTO CIIEKTpa HAa OPraHu3Mbl. DKOJIOTUUYECKHUE TPYIIIIbI



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

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

BnaxHocth kak skoniornueckuil axrtop. Ilpucnocobnenus pacreHuil K
nojJiep KaHuio BoJHOTroO Oananca. Knaccudukanus pacTeHui M0 OTHOLIEHUIO K
Boje. [IpucnocoOneHus >KUBOTHBIX K U3MEHEHHUIO BOJTHOTO PEXHUMA.

Cpenbl oOuTaHusi OpraHU3MOB: BOJIHASI, HA3EMHO-BO3/yIIIHAS, TTOUBCHHAS,
IyOMHHAsl TOJANOYBEHHAs, BHYTpHUOpraHu3MeHHas. DU3NKO-XUMUYECKUE
0coOeHHOCTH cpe; obuTanust opraHu3MoB. [IpucnocoOseHus: opraHu3MoOB K
KW3HU B pa3HbIX cpeax.

buonornueckue putrmbl. BHemHue M BHyTpeHHUE PUTMBL. CyTOUHBIE U
roJInuHbIe pUTMBIL. [IpUCTIOCOOICHHOCTh OPTAaHU3MOB K CE30HHBIM U3MEHEHUSM
YCJIOBUH KU3HMU.

Kusnennoie Qopmbl opranu3zmoB. Ilonarne o xu3HEeHHOH (opme.
Kusnennoie QopMbl pAaCTCHUMN: JEPEBbS, KYCTAPHUKHU, KYCTAapHUYKH,
MHOTOJICTHUE TpaBbl, OJHOJETHHE TpaBbl. JKu3HEHHbIE (POPMBI >KUBOTHBIX:
TUAPOOUOHTHI, T€OOMOHTHI, a’poOMOHTE. OCOOCHHOCTH CTpOeHHUS U 0bOpasa
KU3ZHU.

buortuueckue  dakrtopel. Buasl OMOTHYECKMX  B3aUMOJCHCTBHIA:
KOHKYPEHIIUS, XHUIIHUYEeCTBO, cUMOMO3 u ero @opmel. [lapazutusm,
KOoTepanus, MyTyajlu3M, KOMMEHCaIN3M (KBapTHUPAHTCTBO, HAXJIEOHUYECTBRO).
Herpoduueckne B3ammopeiicTBus (Tomuueckue, dopudeckue, padpuueckue).
3HaueHne OMOTHYECKHX B3aWMOJCHCTBUU [JIsl CYIIECTBOBAHUS OPTaHHU3MOB B
cpene ooutanus. [I[puHIUTT KOHKYPEHTHOTO UCKITIOYCHUSI.

JdemoHcTpanumn

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

O6opynoBanue: repdapun pacTeHU M >KUBOTHBIX, MPUCIIOCOOJICHHBIX K
BIIMSHUIO PA3JIMYHBIX JKOJIOTMYECKUX (PAKTOpOB, repOapuu CBETOJHOOUBBIX,
TEHEJIOOUBBIX U TEHEBBIHOCIUBBIX PACTEHUMN, CBETOIIOOMBBIC, TEHENOOUBBIE U



TEHEBBIHOCIMBBIE ~ KOMHATHbIE  pacTeHus, repOapum U KOJUIEKLHHU
TEIUIOIIO0MBBIX, 3UMOCTOMKUX, MOPO30YCTOMYMBBIX PACTEHUH, Uydelsa MTULl U
3Bepel, repbapuM pAcTeHH, OTHOCALIUXCS K TUrpopuraM, Kcepoduram,
Me30(puTaM, KOMHATHbIE PACTEHUs AAHHBIX TPYMM, KOJUJIEKIIMH >KHUBOTHBIX,
OOUTAIOIIMX B Pa3HbIX Cpellax, repOapuu U KOJJIEKIIMH PACTEHHUI U KUBOTHBIX,
o0J1aJaloIuX YepTaMu MPUCTIOCOOIEHHOCTH K CE30HHBIM U3MEHEHUSIM YCIIOBUM
KU3HU, repOapuu U KOJUIEKIUU PACTEHUH U KUBOTHBIX PA3IUYHBIX KU3HEHHBIX
(GopM, KOJUIEKIMU >KUBOTHBIX, YYaCTBYIOIIUX B Pa3IUYHBIX OMOTHUYECKHUX
B3aNMOJICUCTBUAX.

JlabopaTopHass pabora «BbIsiBIeHHE NPUCITIOCOOJCHUN OPraHU3MOB K
BIIMSTHUIO CBETAY.

JlabopaTopHass pabora «BbIsiBIeHHE NPUCIIOCOOJCHUN OPraHU3MOB K
BIIMSTHUIO TEMITEPATypPhI».

JlabopaTopHass paGora «AHaTroMHYEeCKHE OCOOCHHOCTH pACTEHUU U3
pa3HbIX MECT OOUTAHUSI.

Tema 8. Jkos0rusi BUA0B U MOMYJIALM I

DOKOJIOTUYECKUE  XapakTepucTuku  nomynanuu.  [lomymsaums — Kak
Oouonorunyeckas cuctema. Posb HEOTHOPOAHOCTU Cpefibl, GU3HUECKUX O0aphepoB
U 0coOeHHOCTe OWOJOrMu BUIOB B (POPMUPOBAHMHM MPOCTPAHCTBEHHOMN
CTPYKTypbl nonyisanuil. OCHOBHBIE MOKAa3aTENW TMOMYISLUUA: YUCIECHHOCTb,
IJIOTHOCTh, BO3pAacTHAasl M IOJIOBas CTPYKTYypa, POXKIAAEMOCTb, IPUPOCT, TEMII
pocTa, CMEPTHOCTb, MUTPALIHSL.

DKOJIOrMYecKasi CTPYKTypa nonyaanuu. OneHka YUCICHHOCTH TOMYJIALMH.
JluHaMKKa MOMYJSIUUA U €€ peryisiuusa. buotudyeckuili moTeHIan nomyJsiuu.
MopgenupoBanue JUHAMHKA momyisiuvu. KpuBble pocTa UYHCIEHHOCTH
nonyyanuu. Kpusble BbbKMBaHUA. Perynsiius 4UCIEHHOCTH MOMYJSLUUNA: POJIb
(GakTOpOB, 3aBUCSIIMX M HE 3aBUCAIIUMX OT IUIOTHOCTH. OKOJOTHYECKHE
ctpateruu BuaoB (r- u K-crparerun).

[Tonsitue 06 sxomornueckor HumIe Buaa. Mecroobutanue. MHoromepHas
MoJzenb dKkojnoruyeckor Humu JIx.M. XatumHcona. Pazmepsl skomorudeckou
Huiu. [loTeHnnanbHas U peann3oBaHHAs HUILIU.

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

3aKOHOMEPHOCTH IIOBEJIEHUS W MUIpPallMi >KUBOTHBIX. bronormueckue
MHBA3UU YyKEPOJHBIX BUIOB.

JdemoHcTpanuun

[Toptpert: Jdx. M. XaTunHCOH.



Tabmuibl W cXeMbl: «IKOJOTHYECKHE XapPaKTEPUCTUKU TMOMYJISIIIUNY,
«IIpocTpaHcTBeHHass CTPYKTypa TMOMYJSIUN», «Bo3pacTHbIE MHpPaMHIIBI
nonynsiuu», «CKOpOCTb 3acelieHHs] TMOBEPXHOCTH 3eMJIM  pas3IMuHbIMU
opranuzMamMmn», «Mogenb s3kosorndyeckor HumM k. M. Xatuunconay.

O6opynoBaHue: repoapuu pacTeHUM, KOJUIEKIIMH KUBOTHBIX.

JlabopaTtopnas pabora «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. k. Tencnu). OyHKIIMOHATBHBIE
OJIOKM OpraHU3MOB B DKOCHCTEME: MPOAYLEHTHI, KOHCYMEHTBI, PEIyICHTHI.
Tpoduueckue ypoBHu. Tpoduyeckune nenu u cetd. AOuUoTHUECKHE OJIOKU
skocucteM. [louBbl M Wbl B 3KOcHMcTeMaX. KpyroBopoT BEIIECTB M IOTOK
SHEPIUH B YKOCUCTEME.

OcHOBHBIE  TIOKa3aTeau JKOCHUCTeMBbl. buomacca W TPOIYKITHS.
DKOJIOTUYECKHUE MUPAMUIBI UUCEI, ONOMACCHI U DHEPTHH.

Jlunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @aykmyayuu.
HampaBnenHnsle 3aKkOHOMEpHBIE CMEHBI COO0IIECTB — cykKieccuu. [lepBuunbie u
BTOPUYHBIE CYKIIECCUM W MX TNPUYUHBI. AHTPOIOTEHHBIE BO3JICUCTBHUS Ha
cykneccuu. Knmmakcnoe cooOmiectBo. buopasHooOpasue ©  moJgHOTa
KPYroBOpPOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

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

AHTPOIIOT€HHBIE JKOCUCTEMBI. ATrpo3’KocucTeMma. ArpoleHo3. Paznmuuus
MEXTy aHTPOIIOT€HHBIMU U IPUPOAHBIMU SKOCHCTEMAMHU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocuctem. ['opoxackas
dnopa u ¢dayna. CunanTponmsaius ropoickoil ¢daynsl. buomornueckoe u
X03SIICTBEHHOE 3HAYEHUE arpOIKOCUCTEM B YPOOIKOCUCTEM.

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
OpraHMW3MOB, TMOMYJSIMUA M HKOCUCTEM B YCIOBUSIX €CTECTBEHHBIX H
AHTPOINIOT€HHBIX BO3CHCTBUMN.

Mexanusmol  6030eiicmeus  3a2pA3HEHUNl  PA3SHLIX — MUN08  Ha
CYOOP2AHUBMEHHOM, — OP2AHUSMEHHOM, NONYIAYUOHHOM U  IKOCUCTNEMHOM
VPOBHAX, ~ OCHOBblL  IKOJIO2UHECKO20  HOPMUPOBAHUS  AHMPONO2EHHO20



8030eticmsusi. MeToq0IOTHsI MOHUTOPUHTA €CTECTBEHHBIX W aHTPOMOTCHHBIX
OKOCHUCTEM.

JdemoHcTpanumn

[Toptper: A. JIx. Tencnn.

Tabmuupr u  cxembl: «CTpykTypa  OWOLIEHO3a»,  «IDKOocucTeMa
ITUPOKOTMCTBEHHOTO Jecay, «dxrocucrema XBOWHOTO aecay,
«DyHKIIMOHATIBHBIC TPYIIBI  OPraHU3MOB B 3KocHucTeMe», «Kpyrosopor
BEIIECTB B JKocucteme», «llemn mnurtanus (macTOuIHAs, JACTPUTHAS)Y,
«IKoNoruYecKas mupamMuaa ducen», «IKOJorndeckas mupamuaa OMOMacch),
«JKonoruveckas mupaMmua dHeprum», «OopaszoBanue Oosotay, «llepBuuHas
cykneccus», «BoccraHoBIeHHE Jieca TMOcie moXxapay, «IKOCHCTeMa 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 MOJICIb 9KOCHCTEMBI.

IMpakTuyeckas padora «/3ydyeHne u onucanue ypooIKOCUCTEMBD.

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

IKCKypeHs «IKCKypcHsl B THTUYHBINA OnoreoreHo3 (B 1yOpaBy, Oepe3Hsik,
€JIbHUK, Ha CYXOJIOJIbHBINA UM OWMEHHBIN JIYT, 03€p0, OOJIOTO).

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

Tema 10. buocdepa — rinodajabHasi IKOCHCTEMA

buochepa — oOmernnanerapuas obOonouka 3eMild, TI€ CYIIECTBYET WU
CyllleCTBOBaja >XW3Hb. Pa3BuTHE mpencraBlieHuil o Omochepe B Tpyraax 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 TJ00QJIBHOM OJKOocHCTeMBl. JluHaMHWYeckoe paBHOBecue B Ouocdepe.
KpyroBopotsl BemecTB M OHOTCOXMMHUYECKHME IUKIBI (yrjepona, asoTa).
PurmudHOCTH sIBIIEHUH B Onocdepe.

3oHanbHOCTE Omocdeprl. Ilonstne o 6mome. OCHOBHBIE OMOMBI CYIIIH:
TyHJIpa, XBOWHBIE Jieca, CMENIaHHBIE W MIMPOKOIMCTBEHHBIC JieCa, CTEIH,
CaBaHHBI, MYCTHIHK, TPOIIMUYECKHE JIeCa, BEICOKOTOPhS. Kinumar, pacTuTenbHBINH
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'eocdepsl 3emnn», «KpyroBopor a3ora B mpupoae»,
«KpyroBopoTt yriepona B mnpupozae», «KpyroBopoT KuCIOpOAa B MPUPOIEN,
«KpyroBopoT BojbI B mipupojie», «OCHOBHBIE OUOMBI Cylny, «KmuMaTtudeckue
rnosca 3emMamn, «Tynnpay, «Tauray, «CMelaHHbIi Jecy,
«1TupOKOTUCTBEHHBIH Jecy, «Crenby, «CaBaHHay, «ITycTbiHs»,
«Tponunueckunt gecy.

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
BoAHOM cpenbl. OxpaHa BOJIHBIX pecypcoB. Paspymienne mnouBsl. OxpaHa
MOYBEHHBIX pecypcoB. M3MeHeHue Kiumara.

AHTpPOTIOTEHHOE BO3JCHCTBHE HA PACTUTEIbHBIM U IKUBOTHBIA MHUP.
OxpaHa pacTUTENBHOTO U KUBOTHOrO MHUpa. OCHOBHBIE MPUHIIMIIBI OXPAaHBI
npuponabl. Kpacuele kHuru. Ocobo oxpaHseMmble NPUPOIHBIE TEPPUTOPHUH
(OOIIT). boranndeckue casbl ¥ 300JI0THYECKUE TTAPKHU.

OcCHOBHBIE MPUHIIUIBI YCTOWYUBOTO PA3BUTHS YEIOBEYECTBA U MPHUPOJIHI.
PanvonansHO€  TPUPOAOIONB30BAHHE U COXPAaHEHHE  OMOJOTUYECKOTO
pazHooOpazust 3emiu. OOmme 3aKOHOMEPHOCTH TI00ANBHBIX AKOJOTHYECKUX
Kpu3nucoB. (OCOOEHHOCTH COBPEMEHHOTO KpU3HCa U €ro  BEpOsITHbIC
MIOCIIE/ICTBUS.

Pa3BuTHe METOIOB MOHUTOPHHIA pPA3BUTHS OIMACHBIX TEXHOTEHHBIX
nporeccoB. Cucmemmuvlie ucciedo8anus nepexooa K pecypcocbepezaiowell u
KOHKYDEeHMOCnocoonou  suepeemuxe.  buonoeuueckoe  pasnoobpaszue  u
buopecypcol. Hayuonanvuvie ungopmayuonusvie cucmemvl, obecneyusaroujue
oocmyn K UH@OpMayuu no COCMOAHUIO OMOENbHbIX U008 U IKOCUCTEM.
OcHosbl  3KOpeabunumayuu  dKocucmem U Cnocobos  OopvObl ¢
buonospesicoenuamu. PexoncmpyKkyus MOPCKUX U HA3EMHBIX IKOCUCTEM.

JdemoHcTpanuun

Tabmuuet w  cxeMmbl:  «3arps3HeHHe  aTMocdepbl», «3arpsi3HEHHE
ruapocdepsl», «3arps3HeHne MouBbly, «llapHuKoBBI 3ddekT», «Ocobo
OXpaHseMble NPUPOAHBIE TEPPUTOPUNY, «MOENIu ypaBIsIEMOr0 MUPAY.

Oo6opynoBanue: gororpadun OXpaHSIEeMBbIX PACTCHUN M >KHBOTHBIX KpacHoit
KHUTH Poccuiickon denepanuu, Kpacnou KHUTH peruoHa.



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

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHMUS K pe3yJbTaTaM OCBOEHUS
oOydJarolmuMHCsl TPOrpaMM CpeIHero oOIiiero o0pa3oBaHUs: JTUYHOCTHHIE,
MeTanpeMETHbIC U MPEIMETHBIEC.

B cTpykType JMYHOCTHBIX pPE3YyJIbTaTOB OCBOCHHS MPOTPaMMBbl 10
OMOJIOTMH BBIICJICHBI CIEIYIONIME COCTABIISIIONINE: OCO3HAHNE O00YYaIOIIUMUCS
POCCUNCKOM TPa)KJaHCKOM HUIAECHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO,
CaMOCTOSITETTLHOCTH M CaMOOIPEACIICHUIO, Haiuyue Momueayuu K OO0yYEHHUIO
OMOJIOTHH, YeleHanpaesieHHoe paseumue BHYTPEHHUX YOSKICHUN TUYHOCTH Ha
OCHOBE KIJIFOYEBBIX IIEHHOCTEM W HCTOPUYECKHX TPAIUIMN PpPa3BUTHUS
OMOJIOTMYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb  O0YYaIOIIHUXCS
PYKOBOJICTBOBATbCS B CBOEM  JCATENBHOCTU  II€HHOCTHO-CMBICJIOBBIMU
yCTaHOBKaMH, MPUCYIIUMH CUCTEME OHOJIOTHYECKOro OOpa3OBaHUSs, Haauyue
npasoCco3HaHusi HKOJOTUYECKON KYIbTYpPBl, CHOCOOHOCMU Ccmasums 1EId U
CTPOUTH KU3HECHHBIEC ILJIAHBI.

JIM4HOCTHBIE  pe3yJabTaThl OCBOCHHUS MIPOrpPaMMbl IO  OHOJOTHH
JOCTUTAIOTCS B €JMHCTBE Y4eOHOW M BOCIHMTATEIBHON JESITENIbHOCTH B
COOTBETCTBUM C TPaAULUUMOHHBIMHU  POCCUICKHMMHU  COLIMOKYJIbTYPHBIMH,
UCTOPUYECKUMH U JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU, HPHUHSITHIMU B
oOIIecTBE MpaBUJIaMd M HOPMaMM TOBEACHHUS U CIOCOOCTBYIOT IpolieccaM
CaMOIIO3HAHUS, CAMOBOCIHUTAHHUS M CaMOpPa3BUTHUS, Pa3BUTUS BHYTPEHHEU
NO3ULIMK JIMYHOCTH, NMATPUOTHU3MA M YBAXKEHUS K 3aKOHY U IMPAaBOMOPAJIKY,
YeJIOBEeKY TpyJa U CTapuIeMy MOKOJEHHUIO, B3aUMHOTO YBaKEHHS, OEpPEKHOIO
OTHOLIEHUSI K KyJIbTYPHOMY HACIEIHMIO U TPAJULMSIM MHOTOHALMOHAJIBLHOTO
Hapona Pocculickoit denepanyn, Tpupoae U OKPYKAIOIIEH cpelie.

JIndHOCTHBIE pPE3yNbTaThl OCBOCHUS ydeOHoro mpeamera «buomorus»
JIOJKHBI ~ OTpakaTb  TOTOBHOCTh M CIOCOOHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBAThCSI CHOPMUPOBAHHONW BHYTPEHHEW TMO3WIMENH JIHMYHOCTH,
CUCTEMOM IIEHHOCTHBIX OPHEHTAlMi, MO3UTUBHBIX BHYTPEHHUX YOEKICHUI,
COOTBETCTBYIOIIUX TPAJULIMOHHBIM IEHHOCTSM POCCHIICKOrO OOIIEeCTBa,
pacuIMpeHue >KMU3HEHHOrO0 ONbITa W OMNbITa JIESITEJBbHOCTH B Mpoliecce
peanu3ali OCHOBHBIX HAIPABJICHUII BOCHIUTATEIBHON NESITEIBHOCTH, B TOM
YuCJe B YaCTH:

1) rpaskaaHCKOT0 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 CO3JaHUU
y4€OHBIX TPOCKTOB, PEIICHUN YUCOHBIX U MO3HABATEIbHBIX 33/1a4, BHINOJIHEHUN
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

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

yYMEHHUE 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
OTHOIIIGHUSI K MHEHHUIO OIIMOHEHTOB NPH OOCYXJIECHWU CIIOPHBIX BOIMPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU I€ATETBHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTh POCCHUICKOM IpaK1aHCKOMN UJEHTUYHOCTH,
NaTPUOTU3MA, YBAKEHUS K CBOEMY HapoJay, YyBCTBa 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, JOCTH>KEHUSIM Poccun B HayKe, MCKYCCTBE, CIOPTE, TEXHOJIOTHSIX,
TPYAC;

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

uzaeitHas yOoexKI€HHOCTh, TOTOBHOCTh K CIIyXeHHUI0 U 3amute 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 MCKYCCTBA, CTPEMJICHUE
MPOSIBIIATH KaUECTBA TBOPUYECKOM JIMYHOCTH;

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

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

NOHUMAHHWE LEHHOCTH TMpPaBWI WHIWBUAYAIbHOTO W KOJUIEKTHUBHOTO
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 IIEHHOCTH MacTepCTBa, TPYI0JII00HE;

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

UHTEpEC K pa3nuuHbiM chepam mpodecCHOHAIBHON JesSTEIbHOCTH,
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 1eJ1eco00pa3HOe OTHOUIEHHWE K MPHUPOJE 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 YKOJIOTHUECKUX MPOOIeM U MyTel ux
pEIICHHS,;

CIIOCOOHOCTh HKCIIOJIB30BaTh MPUOOpETaEMbIE MPU H3YYEHUU OMOJOTUU
3HaHWSI W YMEHHS TIPH PEIICHWH MpoOJeM, CBSI3aHHBIX C palliOHAIBHBIM
MIPUPOJIONONIB30BaHNEM  (COOJMIOICHNE TIpaBUJ  TOBEJAEHUS B  MPUPOJE,
HANpaBICHHBIX HAa COXpaHEHHE 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  MBIIIJICHUS, JKOJIOTUYECKOU
KyJbTYPBI, ONBITA JCSITCIBHOCTH AKOJIOTHYCCKON HANPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMH B IO3HABATCIIBHONW, KOMMYHUKATUBHON U COLIMAILHOM
NPAaKTUKE, TOTOBHOCTM K YYacTHIO B TPAKTHYECCKOW  JCATEIHHOCTH
9KOJIOTUYECKON HAIPABICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHMS:

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

COBEPIIEHCTBOBAHUE SI3bIKOBOM M YHUTATEIbCKOW KYJIbTYPHI KaK CpeICcTBa
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, YeTOBEKa 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 pemaTh 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 TMOJYYCHHUH OWOJOTHYECKUX 3HAHWM B IMEIAX
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 MOJYUYEHHUs IOCTOBEPHBIX BHIBOJIOB;

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

OCO3HAHHE LIEHHOCTH HAaY4YHOW JESATEIbHOCTH, TOTOBHOCTh OCYLIECTBIATh
IPOEKTHYIO U UCCIIEIOBATENBCKYIO IEATEIbHOCTh MHANBUYaIbHO U B TPYMIIE;

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

METANPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHble  pe3yibTaThl  OCBOCHUS  y4eOHOro  mpeamMeTa
«buonorus» BKIIOYAIOT: 3HAYMMbIC IS (OPMHUPOBAHUS MHPOBO33PEHUS
oOydJaromuxcs  MEXKIUCIHUIUTMHAPHBIE  (MEXIpPEIMETHBIE)  OOIICHAYyYHbBIC
MOHATHS, OTPAYKAIOIIUE IIEJIOCTHOCTh HAyYHOM KApTUHBI MHUpa U CIEHUPHUKY
METOJIOB TO3HAHUS, MCIIOIB3YEMBbIX B €CTECTBEHHBIX HaykKax (BEIIECTBO,
SHEPrus, SIBJICHUE, MPOIeCC, CUCTEMa, HAy4dHBbIM (akT, NMPHUHIUI, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCJeOoBaHWEe, HAONIOACHUE, H3MEpPCHHE,
AKCTICPUMEHT U JPYTHUE); YHUBEPCAIbHBIC yueOHbIC NEeHCTBUS (I03HABATEIIBHBIC,
KOMMYHHMKAaTUBHBIC,  PETryJATHUBHBIC), oOecreunBamomnme GopMUpPOBaHUE
(G YHKIIMOHAIPHOM TPAMOTHOCTH M COITMAJIbHONW KOMIICTCHIIMU OO0YyYaroIINXCs;
CIOCOOHOCTh 00YYaIOIMIMXCS UCIIOIB30BaTh OCBOCHHBIC MEKIUCIMIUIMHAPHBIC,
MHPOBO33PCHYECCKHE 3HAHWUS W yHUBEpPCAIbHBIC Y4eOHBIC JEHCTBHS B
MMO3HABATEILHOW M COLIMAJIBHOM MPAKTHUKE.

B pesynbrare wu3ydeHus OHOJOTMM Ha YPOBHE CpPETHEro OOIIero
oOpa3zoBanus y oOydaomerocss OyayT copMUpOBaHBI TO3HABATEIHHBIC
YHUBEpCAJIbHBIC yYeOHBIC JEWCTBUS, KOMMYHHKATHBHBIC YHHBEPCAIbHBIC
y4eOHBIC JICMCTBUS, PETYISATHBHBIC YHHUBEpPCAJIbHbIC Y4cOHBIC JICHCTBUS,
COBMECTHAsI AEATEIbHOCTD.

MeranpenMeTHble pe3yibTaThl OCBOEHUS MPOrpaMMBbl CPEIHEro OOIero
00pa3oBaHUs JTOJHKHBI OTPAXKaTh:

OBjajleHHMe  YHMBEPCAJIBHBIMH  Y4eOHBIMHM  NO3HABATEJbHBIMHU
NefiCTBUAMM:

1) 6a30BbIe JJOrHYeCKHE JeHCTBUS:



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

WCMOJIb30BATh MPU OCBOCHUU 3HAHWUW MPUEMBI JIOTUYECKOTO MBIIIEHUS
(ananuza, cuHTe3a, CpaBHEHHMs, Kiaccupukaiuu, o000IIEeHMs), pPaCKpbIBATh
CMBICI OHWOJIOTMYECKUX TOHATUN (BBIACTSATh MX XapaKTepHbIE MPU3HAKH,
yCTaHABIIMBATh CBSI3U C IPYTUMHU MOHSITUSIMH);

ONpEeAEsATh LEIH JESITEIbHOCTH, 3a/aBas 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), BBISBIISATH 3aKOHOMEPHOCTU W MPOTHBOPEUHS B paccMaTPUBAEMbIX
SBJICHUSAX, (DOPMYJIHUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

NPUMEHSATh  CXEMHO-MOJICNIbHBIE  CpeICTBAa Uil  MPEICTABJICHUS
CYIIIECTBEHHBIX CBSA3EH W OTHOIICHUN B M3y4aeMbIX OHMOJIOTUYECKUX OOBEKTaX,
a TakkKe TMPOTUBOPEUMM PpPA3HOrO POJA, BBIABICHHBIX B  Pa3JIMYHBIX
MH(GOPMAIIMOHHBIX UCTOYHHUKAX;

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

BHOCUTh KOPPEKTUBBI B JE€ATEIBHOCTb, OLIEHUBATh COOTBETCTBHE
PE3YABTATOB LIENIAM, OLICHUBATh PUCKH MTOCJIEACTBUN IEATEIIBHOCTH;

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-HCCIIeI0BATEIIBLCKOM u MPOCKTHOMN
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 (POPMYIHPOBATH COOCTBEHHBIE 3a/ladyd B 00pa30BATEIBHOMN
JNEATENbHOCTU U )KU3HEHHBIX CUTYALHSIX;



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

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

JaBaTh OIICHKY HOBBIM CHUTYaIIUSIM, OIICHHBATh IPUOOPETEHHBIN OIIBIT;

OCYIICCTBIISITH IICJICHAPABIICHHBIN MTOUCK MEpEeHOCa 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 TTOIXO/IBI U PEIICHHMSI,
CTaBUTH IPOOJIEMBI U 33J1a4H, JIOMyCKAIONNE aTbTCPHATUBHBIC PCIIICHHUS.

3) paboTa ¢ nunpopMmaumeii:

OPUCHTUPOBATBCA B PA3IMYHBIX HMCTOYHUKAX WHMOpMaIuu (TEKCTe
y4eOHOro  IMOCOOWs, HAy4HO-TIOMYJISAPHOM  JHUTEepaType, OHOJIOTHYCCKUX
CIIOBapsSiX W CIPaBOYHHMKAX, KOMITBIOTEPHBIX 0Oa3zax HaHHBIX, B MHTepHere),
aHAJIM3UPOBATh WHQPOPMAIUIO PA3IUYHBIX BHUIOB W (GOpPM TpeACTaBICHUS,
KPUTHYECKU OIICHUBATH €€ JOCTOBEPHOCTh U HEMIPOTHBOPEYHBOCTH;

(GopMyTUPOBATE 3aIIPOCHI ¥ PUMEHSTH PA3IMIHBIC METO/IBI IPU TIOUCKE U
orbope Ouonornyeckoi uHOOpPMAIMK, HEOOXOAUMOW ISl  BBITOJTHEHUS
y4eOHBIX 3a]1a4;

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

CaMOCTOSATETILHO  BBIOMpATh ONTUMAJIbHYIO (GOpMY TIpEICTaBICHUS
Oouonornyeckoit wuHboOpmaruu (cxeMmbl, TpaduKd, gUATPAMMBbl, TaOJIHUIIbI,
PUCYHKH U IPYTOE€);

UCTIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEJCTBA Mpu paboTe C
Oouonornyeckoil wWHGOpMAIMEH: NPUMEHSATh XUMHYECKHE, (QU3NYECKUE U
MaTeMaTUYeCKHe 3HaKU M CUMBOJIBI, (hOPMYIbI, a00peBHATYpy, HOMEHKIIATYDY,
UCIIOJI30BaTh M TPEeOoOpa3OBBIBATH  3HAKOBO-CHMBOJIMYECKHE  CPEACTBA
HaTJISTHOCTH;

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

OByajieHue YHUBEPCATbLHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH:

1) o6meHue:



OCYIICCTBIISITh KOMMYHHKAIlMM BO BCeX cdepax IKHU3HU, aKTUBHO
y4acTBOBAaTh B JUAJOTe WM JUCKYCCHHU IO CYIIECTBY OOCYKIA€MON TEMBI
(yMeHHMe 3amaBaTh BOINPOCHI, BBICKA3bIBaTh CYKICHUS OTHOCHUTEIHHO
BBITIOJTHEHUS TIPEJIaraeMoi 3aJja4ur, YIUTHIBATh HHTEPECH U COTIIACOBAHHOCTh
MO3UIIUN APYTUX YIaCTHUKOB JUAJIOTA WA JUCKYCCHH);

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

BJIQJICTh Pa3IMYHBIMK CIIOCOOAMU OOIIECHUS W B3aUMOCHCTBUS, ITOHUMATh
HAMEPCHHUS JAPYTUX JIFOACH, TPOSBIATH YBAXHUTCIBHOE OTHOIIECHUE K
co0eceTHUKY U B KOPPEKTHOU (popme (hopMyIrMpoBaTh CBOU BO3PAKCHUS;

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

2) COBMeCTHAsI JIeSITEIbHOCTD:

NOHMMAaTh W UCIIOJIB30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW U
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 BO3MOXKHOCTEH Ka)kJIOTO WiICHA 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 YYaCTHUKAa KOMAHIbI B
OOIIMiA pe3yabTat 1Mo pa3paboTaHHBIM KPUTEPHUSIM;

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

OCYIIECTBIISITh TO3UTHUBHOE CTPATETMYECKOE TMOBEACHUE B PA3ITHUYHBIX
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;

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



CaMOCTOSITEJIbHO ~ OCYIIECTBJISITh  ITO3HABATEIBHYIO  JIESITENBHOCTD,
BBISIBIISITh MPOOJIEMBI, CTaBUTh U (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;

pacIIMpATh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEANOYTEHHUH;

Jienatb ~ OCO3HAHHBIM  BBIOOp,  apryMeHTHpOBaTb  €ro,  Opartb
OTBETCTBEHHOCTb 32 PEILLIECHHUE;

OLICHUBATh MPUOOPETEHHBIHN OTIBIT;

CIOoCOOCTBOBaTh (POPMUPOBAHUIO M MPOSABICHUIO LIUPOKOW 3PYAHULIMU B
pa3HbIX 00JIaCTAX 3HAHMM, MOCTOSHHO MOBBIMIATH CBOM 00pa30BaTENIbHBIA U
KyJIbTYPHBI YPOBEHb.

2) CAaMOKOHTPOJIb:

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

BJaJIe€Th HABBIKAMHM [IO3HABATENIbHOW pedJeKCud Kak OCO3HAHUs
COBEPIIAEMBIX JIEUCTBHUM M MBICIUTENBHBIX IPOLIECCOB, MX PE3YNbTATOB U
OCHOBaHMM, UCMOJIb30BaTh MPUEMBI peIEKCUU ISl OLIEHKH CUTYalluu, BEIOOpa
BEPHOT'O pELICHMUS;

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

OPUHMMAaTh MOTHBBI W ApPryMEHTBl IPYIMX IIpU aHAIM3€ PE3YyJbTAaTOB
NEeSATENBHOCTH;

3) npuHsATHE ce0s1 U APYrUX:

NpUHUMATh ce0sl, MOHUMasl CBOM HEJIOCTATKU U JOCTOUHCTBA;

OPUHUMATh MOTHBBI M ApPryMEHThl JIPYIMX IpU AHAIM3E€ PE3YJbTAaTOB
NEeATEIIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JIPYTUX HA OLINOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C O3UIMH IPYTOro YeJIOBeKa.

INPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbIE pe3yiabTaThl OCBOSHUS COJEp)KaHUS Yy4yeOHOro mpeamera
«buonorusi» Ha yriyOJEHHOM YpPOBHE OPHEHTHPOBAaHBI Ha OOecledyeHue
npopuiabHOrOo  00ydeHHs oOydaromuxcs Owomormu. OHM  BKIIFOYAIOT:
crenududaeckue A1l OMOJIOTUN Hay4YHbBIE 3HAHUS, YMEHUS M CITOCOOBI ICHCTBUI
10 OCBOCHHIO, HHTEPIPETAlMM U  IPeoOpa3OBaHUIO 3HAHHWM, BHUBI
JESATEIBHOCTH T10 MOJYYCHUIO HOBBIX 3HAHUM M UX MPUMEHEHHUIO B PA3IMYHBIX



y4eOHBIX, a TaKKe€ B pEAIbHBIX KU3HEHHBIX cuUTyalnusx. IlIpenmeTHbie
pE3yAbTaThl IPEACTABIEHBI IO TOAaM U3y4ECHHUS.

[IpeameTHble pe3ynbTaThl OCBOCHHUSI yueOHOTo mpenMera «buonorus» B
10 knacce nOMXKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHMM O MeCT€ M POJU OUOJOTUH B CHUCTEME
€CTECTBEHHBIX HayK, B G OPMUPOBAHUHU €CTECTBEHHO-HAYYHON KapTUHBI MUPA, B
MO3HAHUU 3aKOHOB TMPUPOABI M  PEIICHUU MpoOJieM  PaIMOHAIBHOTO
IPUPOJIOTIONIL30BAHMS, O BKJIAJAE POCCHUUCKHX M 3apyOCKHBIX YUEHBIX B
pa3BuTHE OUOJIOTHUY;

BJaJICHHME CHUCTEeMOM OMOJOTrMYECKUX 3HAHHUM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIAraomue OHOJOTUYECKUE TEPMHUHBI U TOHSTHS (KU3Hb, KIIETKA,
OpraHu3M, MeTadoJIM3M, TOMEOCTa3, CaMOPETYSIUs, CaMOBOCIPOU3BEACHHE,
HACJIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U PA3BUTHE), OMOJIOTMUYECKUE TEOPUU
(xnerounas teopusi T. IlIBanna, M. Illneiinena, P. BupxoBa, xpomocomHas
Teopus HacnencTBeHHOCTH T. Moprana), yuenust (H. 1. BaBunoBa — o nientpax
MHOTooOpa3usi ¥  TPOUCXOXKACHUS  KYyJbTYPHBIX  pacTeHHWI), 3aKOHBI
(ennHOOOpa3Us MOTOMKOB MEPBOTO MOKOJICHUS, PACHICTUICHHSI, YUCTOTHI TaMeT,
HE3aBUCUMOro HacnenoBanus ['. MeHaens, TOMOJIOTMYECKHX pSIOB B
HacJICACTBEHHOU N3MEHUYNBOCTH H. n. Basuiiosa), IIPUHIUIIBI
(KOMIIEMEHTApHOCTH);

BJIJICHUE OCHOBHBIMH METOJIaMH HAyYHOI'0 MO3HAHHUS, MCIOJb3yEMBbIX B
OMOJIOTUYECKUX MCCIEIOBAHUAX KHUBBIX OOBEKTOB (ONMUCAHUE, H3MEpPEHHE,
HaOII0/IeHNE, SKCIICPUMEHT);

YMEHUE BBIAEIATh CYIIECTBEHHbIE TPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT
U JYKapuoOT, OAHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHM3MOB, B TOM YHCIIE
OakTepuii, rpuOOB, PACTCHH, KUBOTHBIX W YEJIOBEKAa, CTPOCHHS OPTaHOB U
CUCTEM OpPraHoB  pAacCTEHUM, YKABOTHBIX, YEJI0BEKa, IIPOLECCOB
KU3HEICITEIPHOCTH, MPOTEKAIIMX B OPraHU3Max pACTEHUM, >KUBOTHBIX H
YelioBeKa, OMOJIOTMYECKUX TPOIECCOB: OOMeHa BemecTB (MeTadonu3m),
MIPEBPAIICHUS YHEPTUHU, OpPOXKEHUS, aBTOTPOPHOTO U TEeTepOTPOPHOTO THUIIOB
nuTaHus, (OTOCHMHTE3a W XEMOCHHTE3a, MHUTO3a, MeH03a, TraMeToreHesa,
sMOpHoreHesa, MOCTAMOPHUOHAIIBHOTO pa3BUTHSA, Pa3sMHOXEHUS,
WMHJIMBUIYaJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOr€He3a), B3aUMOJEHCTBUS T€HOB,
reTepo3nca, HCKyCCTBEHHOT0 0TOOpa;

YMEHHE YCTAaHABJIMBATH B3aMMOCBSI3M MEXKAY OPraHOMAAMH KJIETKH U UX
GYHKIUSAMHA, CTPOCHHEM KIIETOK pa3HBIX TKaHEH W WX (DYHKIHSIMH, MEKIY
OpraHaMd U CHCTEMAMHU OPraHOB y PACTEHUW, KUBOTHBIX M YEJIOBEKAa U UX
GYyHKIMSIMU, MEXAY CUCTEeMaMU OPraHOB W UX (DYHKIUSMH, MEXIY dTanamu



oOMEHa BEMIECTB, JTalmaMH KIETOYHOTO IHMKJIA W JKHU3HEHHBIX IIUKIJIOB
OpPraHU3MOB, dTarlaMu 3MOPHOHAIBHOTO Pa3BUTHS, TEHOTHIIOM U (DEHOTHIIOM,
(enoTunoMm u (pakTopamu cpenibl OOUTaHUs;

YMEHHE BBISIBISITH OTIMYUTEbHBIC PU3HAKN KUBBIX CHCTEM, B TOM YHCJIC
pacTeHUH, )KUBOTHBIX U YEJIOBEKa,;

YMEHHE HCII0Ih30BaTh COOTBETCTBYIOIINE APTYMEHTBI, OMOJOTHYECKYIO
TEPMHUHOJIOTUIO W CHMBOJIUKY JUIsI JIOKAa3aTelIbCTBA POJACTBA OPraHU3MOB
Pa3HBIX CHCTEMAaTHYECKHUX TPYIII;

yMEHHE pemniaTh OWOJOTHYECKHE 3aJlaud, BBISIBISITE  MPUYUHHO-
CJICICTBCHHBIE CBSI3M MEXITY HCCIICIYECMBIMH OHMOJIOTHUECKHMH IPOIECCAaMH U
SBJICHUSIMM, JIeJIaTh BBIBOJBI M TPOTHO3bI HA OCHOBAaHWUU TIOJYYCHHBIX
pe3yIbTaToB,

YMCHHE BBITIOJIHATH JJa0OpAaTOpPHBIC M MPAKTUYECKHUE pabOThI, COOII0IAaTh
npaBuia mpu pabore ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYIOBAHUEM;

YMCHHE BBIJIBUTaTh THIOTE3bl, IPOBEPATh HX IKCICPUMEHTAITHHBIMU
cpencTBamu, (HOPMYJIUPYS IEib HMCCICIOBAHUS, aHAJIW3UPOBATH IOJYYCHHBIC
PE3YJIBTATHI U ICJIaTh BHIBOJIBL;

yYMEHHE Yy4acTBOBAaTh B Y4€OHO-UCCIIEIOBATEIBCKON paboTe 1Mo OMOJIOTHH,
HKOJIOTUM U MEIUIIMHE, TPOBOAMMOM Ha 0a3e MIKOJIbHBIX Hay4YHBIX OOIIECTB, U
nyOJIMYHO TPEACTaBIATh IOJY4YEHHBIE  pe3yJbTaThl Ha  YYEHHUYECKHX
KOH(EepEeHITUAX;

yMEHHE OIIEHUBATh ITHUYECKHE AaCIEKThl COBPEMEHHBIX HCCJIEJIOBAHHUIA B
obnmacty  OMONOTMM W MEAMIHMHBI  (KIOHUPOBAaHHUE, HMCKYCCTBEHHOE
OIUTOIOTBOPEHHE, HANIPaBICHHOE M3MEHEHUE TeHOMA M CO3/IaHUe TPAHCTEHHBIX
OpTraHU3MOB);

yMEHHE OCYIIECTBIATh OCO3HAHHBIN BBIOOp Oymyriel npodeccrnoHaabHOM
JESITENHHOCTH B 00JIACTH OMOJIOTUM, MEIUIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJIbCKOTO XO3SIUCTBA, 1002000 (S:10)7 IPOMBITIVICHHOCTH, yrayOisTh
MO3HABATENbHBI ~ MHTEPEC, HAMNpPaBIECHHBI Ha  OCO3HAHHBIA  BHIOOD
COOTBETCTBYIOIIEH Mpodeccuu U MPOJoKEHNE OMOJIOTHYEeCKOro 00pa3oBaHuUs
B OpraHU3aNMIX CPEAHETO MPO(HECCHOHATBFHOTO U BRICIIIETO0 00pa30BaHUs.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUs ydeOHOTO mpeamera «buomorus» B
11 knacce NOKHBI OTPAXKATh:

chOpMHUPOBAHHOCTh 3HAHMH O MECT€ W POJU OHWOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHHWU COBPEMEHHON €CTECTBEHHO-HAYYHOM
KapTUHBI MHpaA, B TO3HAHUU 3aKOHOB TPHUPOJABI M PEUICHUU IKOJIOTHIECKUX
mpoOJeM dYeloBEeUecTBa, a TaKKE€ B PEIICHHH BOMPOCOB PalMOHATHHOTO
MPUPOAOIIONB30BaHNsA, W B (OPMHUPOBAHWU I[EHHOCTHOTO OTHOIIEHUS K



pupojie, 00IIECTBY, YEIOBEKY, O BKJIaJ€ POCCUUCKUX U 3apYOCIKHBIX YUEHBIX-
OMOJIOrOB B Pa3BUTHE OUOJIOTHUY;

yMEHUE BJIAJETh CHUCTEMO OMOJIOTHYECKUX 3HAHUHM, KOTOpas BKIIIOYAET
OTpeNeNIeHUs] U TOHMMaHUE CYIIHOCTH OCHOBOIIOJIATAIONIUX OMOJIOTMYECKHUX
TEPMHUHOB M TOHATUN (BHI, dKOcUcTeMa, Ouocdepa), OHMOJOTUUECKUE TEOPUU
(aBomtormonHass teopus Y. JlapBuHa, CHHTETHYECKas TEOPUsl HBOJIIOLUH),
yuenus (A. H. CeBepuoBa — 0 myTsSX W HampaBieHHsX 3BoJouuu, B.H.
Bepnanckoro — o 6uocdepe), 3akonsl (reHeTHdeckoro paBHoBecus [[x. Xapau
u B. Baitn6epra, 3apoasimeBoro cxonacrsa K. M. bapa), nmpaBuna (MuHUMyMa
10. JIubuxa, sko10rHuYecKoi MUpaMuabl SHEPTUM), TUMOTE3bI (TUTIOTE3a «MUPA
PHK» V. I'unbepra);

yMEHHE  BJIaJETh OCHOBHBIMM  METOJIaMH  HAy4YHOTO  IO3HAHUS,
UCIIOJIb3YEMBIMU B OHOJIOTHYECKMX HCCIEOBAHUSX IKUBBIX OOBEKTOB U
AKOCUCTEM (OIHUCaHHUEe, U3MEPEHHE, HAOIIOJEHUE, DKCIEPUMEHT), CIOoco0aMu
BBISIBJICHHS U OIICHKH aHTPOIOT'C€HHBIX U3MEHEHUH B IIPUPO/IC;

YMEHUE BBIJICTSATh CYIIECTBEHHBIC TMPU3HAKU: BHJIOB, OHOrEOIEHO30B,
AKOCUCTEM U Ouocdepsl, CTaOMIN3UPYIOMIETO, ABUKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOT' O otbopa, aJUIONAaTPUYECKOTO U CUMITATPUYECKOTO
BUJ000pa30BaHus, BIUSHUS JABWKYIIMX CHJI DBOJIOIUU Ha TeHO(POH]
MOMYJISIUH, TPUCTIOCOOIEHHOCTH OPraHU3MOB K Cpejie OOMTaHUs, YepEAOBAHMUS
HaIlpaBJICHUM DJBOJIIOLUMH, KPYroBOPOTa BEIIECTB U IOTOKA DJHEPIHUU B
AKOCHUCTEMAX;

YMEHUE YCTaHABIMBAaTh B3aUMOCBA3W MEXKIY MPOLECCAMH SBOJIOLNH,
JOBKYIIUMU CUJIaMU aHTPOIIOT€HE3a, KOMIIOHEHTAMU Pa3IMYHbIX IKOCUCTEM H
PUCTIOCOOJIEHUSMH K HUIM OPTaHU3MOB;

YMEHUE  BBISIBIATH  OTJIMYUTEIBHBIE TPU3HAKH  KUBBIX  CHUCTEM,
MIPUCITOCOOJICHHOCTh BHUJIOB K Cpejie OOMTaHUs, aOMOTHUCCKUX U OMOTHUYSCKHUX
KOMITOHEHTOB JKOCHCTEM, B3aWMOCBSA3€H OpPraHM3MOB B COOOIIECTBAX,
AHTPOIIOT€HHBIX U3MEHEHUN B 9KOCUCTEMAX CBOEW MECTHOCTH;

YMEHHE HCIOIb30BaTh COOTBETCTBYIOIIHME APTYMEHTHI, OMOJOTHUYECKYIO
TEPMUHOJIOTUIO W CHUMBOJIMKY IS JIOKa3aTellbcTBAa POJICTBA OPraHU3MOB
Pa3HBIX CHCTEeMATHYECKUX T'PYII, B3aUMOCBS3U OPTaHU3MOB H CPEJIbl OOUTaHUSA,
€AMHCTBA YEJIIOBEYECKUX pac, HEOOXOJUMOCTH COXpaHEHHUS MHOT000pa3us
BUJIOB U SKOCUCTEM KaK YCJIOBUS COCYIIECTBOBAHUS IMIPUPOJIbI U YEIIOBEUECTBA;

yMEHUE pemath OWOJOTMYEeCKHE  3a/aud, BbISIBISATH MPUYHUHHO-
CJIE€/ICTBEHHBIE CBSI3U MEXKAY UCCIETYEMbIMU OHOJOTMUYECKUMH MPOIECCAMH U
SBJICHUSIMM, JIeJIaThb BBIBOJBI W IMPOTHO3bl HAa OCHOBAHUM MOJIYYEHHBIX
PE3YIbTATOB;



YMEHHE BBINOJHATH J1A0OPATOPHBIE U MPAKTUYECKUE padOThI, COOIIOIAaTh
npaBuiia rpu padboTte ¢ y4eOHBIM U JJa0OpPaTOPHBIM 000PY0BAHUEM;

YMCHHE BBIJIBUTATh THUIOTE3bl, MPOBEPATh HX IKCIECPUMEHTATHHBIMU
cpeacTBamu, (HOpMyIHUpYysS IENb HCCICIOBAHMS, aHAIM3UPOBATH MOJYYCHHBIC
pe3yabTaThl U I€NIaTh BBIBOJBL;

yMEHHUE y4acTBOBATh B yUEOHO-UCCIIEIOBATEILCKON paboTe 1Mo OUOI0THH,
HKOJIOTUW M MEJUIIMHE, TPOBOAUMON Ha 0a3e MIKOIBHBIX HAYYHBIX OOIIECTB, U
NyOJIMYHO  TPENCTaBISATh IMOJNYYCHHBIE pE3yNbTaThl Ha  YYCHHUECKUX
KOH(pEpEeHIUX;

yMEHHE OIICHHBATh THUIOTE3bl W TEOPUU O TIPOUCXOXKICHUHU >KU3HH,
YeloBeKa M YENOBEYECKMX pac, O NpPUUYMHAX, TMOCIEICTBUSAX U CIocobax
NpeoTBpalleHUs TTI00aTbHBIX U3MEHEHHUH B Onocdepe;

yMEHHE OCYIIECTBIATh OCO3HAHHBINA BBIOOp Oymyried npodeccroHambHOM
ACSATENILHOCTH B 00NMAacTH OWOJOTHH, JKOJIOTHUH, TMPUPOIOIOIB30BAHHUS,
MEIMIIUHBI, OMOTEXHOJIOTHH, TICUXOJIOTUH, BETEPUHAPUH, CEIIbCKOTO XO3sCTBA,
NUIIEBOH  MPOMBIIIJICHHOCTH,  yIUIYONATh  MO3HaBaTEIbHBIH  HHTEpEC,
HampaBJICHHBIA HAa OCO3HAHHBI BBHIOOP COOTBETCTBYIONICH mpodeccun U
NPOJODKEHNE OHMOJIOTMYECKOTO OOpa30oBaHHMS B OpPraHU3ANUAX CPETHETO
po¢eCCUOHATHHOTO " BBICIIIETO 00pa30BaHUAI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
Ne KosnuyectBo yacos
DJIeKTPOHHbIE
n | HaumeHoBaHue pa3ae/ioB (uudposbie)
KouTpoJuabsH IIpakTHyeck
[/ | wTem mporpamMmbl Bcero o0pa3oBaTe/ibHbIE
ble padoThI ue padoThl
n pecypcebl
1 buonorus kak Hayka 1
9 JKuBbI€ CUCTEMBI U HX 5
U3y4eHUe
3 buonorus knetku 2 0.5
XuMHuuecKkast Opraiu3arus
4 P 10 1
KIIETKU
Crpoenue u GyHKUINUU
5 8 2
KIIETKU
OOMEH BEIIECTB U
6 MpEeBpaIlCHUE YHEPTUH B 9 1
KIIETKE
HacnenctBennas
7 uHbopManus u 9 0.5
peanu3zanus e€ B KIETKe




8 JKu3HeHHBIN MK KISTKU 6 1
C

9 TpoeHue U QYHKIHH 17 15
OpPraHU3MOB

10 PasmHOkeHue u pa3Butue 8 15
OpPTraHU3MOB
I'eneruka — Hayka o

11 HACJIEICTBEHHOCTH H ) 05
W3MEHYHBOCTH
OpPraHU3MOB

12 3aKOHOMEPHOCTH 10 1
HACJIEJICTBEHHOCTH

13 3aKOHOMEPHOCTH 6 1
H3MEHYHNBOCTH

14 | T'eHeTuKa yeaOBEKA 3 0.5

15 | Cenekuus opraHu3MOB 4 1

16 Buortexnonorus u 4
CHHTETHYECKAsT OMOJIOrUs

17 | PesepBHOE BpeMs 1

BILEE KOJIMYECTB
OBIL O CTBO 102 13

YACOB II0 ITPOTPAMME




11 KJIACC

Ne KosnuyectBo yacos
DJIeKTPOHHbIE
n | HaumeHoBaHue pa3ae/ioB (undposrbie)
KoHuTpoJuabsH IIpakTHyeck
/ | ¥ TeM mporpamMmsl Bcero o0pa3oBaTe/ibHbIE
ble padoThI ue padoThl
n pecypcsbl
3apoKJIEHUE U pa3BUTHE
ABOJIFOIIMOHHBIX 4
MpEJICTaBICHUI B
ounosioruu
Muxkpo3BoIIOLHS U €€ 14 5
pe3ynbTaThl
MakposBostonus u eé 6
pe3ynbTaThl
[Ipoucxoxaenue u 15 15
pa3BUTHE )KU3HU Ha 3emiie '
[IpoucxoxaeHue yenoBeka 10 1

— AHTPOIIOT'CHE3




DKOJIOTHSI — HayKa O
B3aMMOOTHOIIICHUAX
OpraHu3MOB U
HaaOPraHu3MCHHBIX
CUCTEM C OKpYXKarolen
cpenoi

0.5

Opranusmsl 1 cpesia
oOuTaHus

1.5

OKOJIOTHS BUIOB U
MTOIYJIALINI

0.5

ODKOIOTHSA COOOIIECTB.
OKOJIOTHYECKUE CUCTEMBI

12

0.5

10

buocdepa — rnmodanbHas
IKOCHCTEMA

11

UYenoBek 1 OKpyKaromas
cpena

12

Pe3epBHOE BpeMst

OBIIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

102

7.5







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
KoaunuecTBO 4acoB 3JICKTp0HHbIe
Ne Jara o
ungpoBbie
n/ | Tema ypoka Kontposs | IlpakTuyec | y3yyen 5 P
I Bcero HbIE KHe st obpasosateh
padoThI padoThI HBIC pecypehl
buonorus kak KoMruieKcHas
HayKa ¥ KaK 4acTb 1
COBPEMEHHOTO OO0ITeCTBa
JKuBble cucTeMBbl U UX 1
CBOMCTBA
YpoBHEBas opraHuzanus 1
KUBBIX CHCTEM
HcTtopus oTKpBITHS U
n3ydeHus kietku. Knetounas 1 1

teopusi / Bxoanast

KOHTpOJIbHas paboTa




Meroasl MOIEKYIAPHON U
KJICTOYHOU OMOJIOTHH.
[TpakTuyeckas pabora
«M3ydyeHne MeTo10B
KJIETOYHOU OMOJIoTHN
(xpomarorpadus,
anexTpodopes,
muddepeHuanbpHoe
ueHtpudyruposanue, [1L[P)»

0.5

XUMHYECKUNA COCTAB KJIETKU

MuHepalibHbIE BEIIECTBA
KJIETKH, UX OMOJIOrHYecKast
poib

Opranuueckue BelecTBa
KJIETKH — OCJIKH.
JlaGopaTopHas pabota
«O06HapyxeHHe OEITKOB C
MTOMOIIBIO0 KAYECTBEHHBIX
peaxkuuin

0.5

CaoiicTBa, KIaccupuKaIusa u
GbyHKIMH OeNIKOB

10

OpraHI/I‘IeCKI/IC BCIICCTBA
KIICTKHU — YTI'JICBObI




11

Opranunueckue BeIiecTBa
KIJICTKU — JIMIINUIbI

12

Hyxnennossie kucnotsl. JJHK
u PHK. JIaGopatopnas pabora
«HMccnenoBanne HyKJIEMHOBBIX
KHCJIOT, BbIIETICHHBIX U3
KJIETOK Pa3JInYHbIX
OpraHU3MOB»

0.5

13

Crpoenue u pynkuuu ATO.
HApyrue
HYKJI€03uaTprdoCchaThI
(HT®)

14

CexBenuponanue JIHK.
MeTto bl TEHOMUKH,
TPaAHCKPUIITOMHUKH,
MPOTECOMUKH

15

Metoibl CTPYKTYpPHOI
O6uosoruu

16

TwHIsl KI1EeTOK.
[IpokapuoTnyeckas KjieTka




17

CrtpoeHnue s3ykapuoTUYECKOU
kneTku. [Ipaktuueckas padora
«M3ydeHne cBOMCTB
KJIETOYHOM MeMOpaHbI»

0.5

18

[ToBepxHOCTHBIN ammapar
KJIETKH

19

OnHoMeMOpaHHbIE OPTraHOU/IbI
kneTku. [IpakTuueckas padota
«M3yueHue nBUKEHUS
IIUTOTUIa3MbI B PACTUTEIEHBIX
KIIETKax»

0.5

20

[TonyaBTOHOMHBIE OpraHOUIBI
KJIETKU: MUTOXOH/IPHUH,
wiactusl. JlaboparopHas
pabota «VccnenoBanue
IJ1a3MOJIM3a U JeTIa3MOJIN3a B
PaCTUTEIBHBIX KIETKaX)

0.5

21

HemeMmOpanHbie opranou bl
KIIETKU

22

Crpoenue u GyHKIMH s1pa /
KonTtponsHas pabora




23

CpaBHHTENIbHAS
XapaKTePUCTHUKA KICTOK
aykapuoT. JlaboparopHas
pabora «/3y4eHue CTpoeHus
KJICTOK Pa3InYHbIX
OpraHU3MOBY»

0.5

24

AccuMuisuus u
JTUCCUMITSATINS — JIBE
CTOpOHBI MeTaboM3Ma. THUbI
oOMeHa BEIIEeCTB.
JlaGopaTtopHnas pabota
«3yueHue KaTaauTUIECKON
AKTUBHOCTH ()epMEHTOB (Ha
pUMepe aMuIasbl WK
KaTaJasbl)»

25

depMeHTaTUBHBIN XapakTep
peaxiuii KJIeTOYHOro
MeTtabonm3ma. JlabopaTopHas
pabota «3yuenue
(bepMEeHTaTUBHOTO
paclleryieH s IepOKCHIa
BOJIOPO/JIa B PACTUTENBHBIX U
KUBOTHBIX KIIETKAX»

0.5




26

Bbenku-akTuBaTopsl U O€NKH-
WHTHOUTOPEI

27

ABTOTpO(DHBINA THIT 0OOMEHA
BEIIIECTB

28

doTocuntes

29

Xemocunres. JlaboparopHas
paborta «CpaBHEHHE
MpoIieccoB (POTOCHHTE3A U
XEMOCHHTE32)

0.5

30

AHa’poOHbBIE OPraHU3MBbI.
Bunbr 6poxenust.
JlaGopaTtopHnasi pabota
«CpaBHeHHE MPOLIECCOB
OpO>KEHUSI U ABIXaHUS»

31

AspoOHBIE OpraHu3Mbl. DTaIlbl
SHEPreTHYECcKOro ooMeHa

32

DHeprus MeMOpaHHOTO
rpajveHTa npoToHoB. CHUHTE3
AT®: pabota MpOTOHHOU
AT®-cunTassl

33

Peakuuu MaTpUIHOTO CHUHTE3a




TpaHckpunuus — MaTpUYHbINA

34
cunre3 PHK

35 Tpaucusius u e€ Tarbl
KonnpoBanue aMMHOKHCIIOT.

36 Ponb pubocom B GnocuHTE3E
Oenka

37 Opranusanus reHoma y
MPOKAPUOT U FYKAPHOT

38 MonexynspHble MEXaHU3MBbI
IKCIPECCHUU TCHOB Y SYKapHOT
Bupycbl — HeklleTOuHbIE
(hopMBI KU3HU U OOJIMTaTHBIE

39 napasuthl. [IpakTuyeckas 0.5
pabota «Co3nanue Moienu
BHUpYCa»
Bupychbie 3a601eBaHus

40 YyeJIoBeKa, YKUBOTHEIX,
pacTeHui

41 HanotexHonoruu B 6uonoruu
U MEIUIINHE

42 JKU3HEeHHBIN TUKI KIETKU




43

Marpuunsiii cuare3 JTHK

44

Xpomocowmel. JlabopaTopHast
pabora «M3ydeHne XxpoMocoM
Ha I'OTOBBIX
MHUKpOIIpenaparax

0.5

45

Jlenenue KI€TKH — MHUTO3

46

Tunsl kietok. Kapuokunes u
nutokunes. JlaboparopHas
paborta «Habmoaenne Mmuto3a
B KJIETKAaX KOHUMKA KOpEIIKa
JyKa (Ha TOTOBBIX
MHKpOIIpernaparax)

0.5

47

PCFYHHHI/IH KHU3HCHHOI'O IMKJIa
KJIE€TOK

48

OpraHusMm Kak eJJMHOE 1eyoe /
[TpomexxyTodHas KOHTPOJIbHAS
pabota

49

TkaHu pacTeHuil.
JlaGopaTopHas pabota
«M3ydeHne TkaHeH pacTCHUIN»

0.5




TxkaHM )KUBOTHBIX M UEJIOBEKA.
Jlaboparopras pabota

50 . 0.5
«M3ydyeHne TKkaHeN
YKUBOTHBIX)

Opranbl. CucTeMbl OPraHoB.

51 JlabopaTtopHnast pabota 05
«M3ydenue opraHoB '
IBETKOBOTO PACTEHUS)

52 Omnopa Tenna opraHu3MoB

53 JIBMKEeHHE OpTraHU3MOB

o4 [Intanne oprann3zMoB
IInTanne mMO3BOHOYHBIX

55 KUBOTHBIX. [IumeBapuTenpHas
CHCTEMa YeJIOBEKa

56 JlpIxaHue opraHu3MoB

57 JIpIxaHue IM03BOHOYHBIX
JKMBOTHBIX M Y€JIOBEKa

58 Tpancnopr BemiecTB y
OpraHu3MOB
KpoBeHnocHas cucrema

59 IMO3BOHOYHEIX JKUBOTHBIX U
yeoBeKa

60 Brigenenue y opranusmMoB




61

3amura y opraHusMoB

62 NMMyHHas cuctema uenoBeka

63 PaznpaxuMocCTh U perynsnus
y OpraHu3MOB
I'ymopanbsHas perysius u

64 SHJIOKPUHHAS CHCTEMA
YKUBOTHBIX U YeJIOBEKa /

KonTtponsHas pabota

65 @OopMBI Pa3MHOKEHUS
OpraHu3MOB

66 [TonoBoe pa3zmMHOXKEHUE

67 Meiio3
I"ameTorenes. O6pazoBaHue U
pa3BUTHE MOJIOBBIX KJIETOK.

68 JlaGopaTopHas pabota 05
«3yueHue cTpoeHus '
MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOTpenapaTax»

69 NuauBuayanbHoe pa3BUTHE
OpPraHu3MOB — OHTOT'€HE3

70 3akiaaka OpraHoB U TKaHEH U3

3apOJbIIIICBBIX JIUCTKOB




71

Poct u pa3zBuTHe JKUBOTHBIX.
JIaboparopHas paboTa
«BpIsBIICHUE TPU3HAKOB
CXOJICTBA 3apO/blIIEH
MTO3BOHOYHBIX YKUBOTHBIX)

0.5

72

PasmHOkeHue U pa3BuTHE
pactenuii. JlabopatopHas
pabota «CtpoeHue opraHoB
Pa3MHOXKEHHS BBICIITHX
pacTeHuin»

0.5

73

Hctopus ctaHoBICHUS 1
Pa3BUTHSI TEHETHKHU KaK HAyKH

74

OCHOBHBIE IOHATHUS U
CUMBOJIbI T€HETHKH.
JlaGopaTopHas pabota
«/Ipo3oduna kak 0OBEKT
TeHETUYECKUX UCCIIeIOBAHUI

0.5




75

3aKOHOMEPHOCTH
HacJIeJOBaHUS MPU3HAKOB.
Monorubpuanoe
ckpeuiuBanue. [Ipakrnueckas
pabota "U3yuenue
pe3ynbTaTOB MOHOTHOPHUIHOTO
CKpeILMBaHUs y 1po30duist"

0.5

76

[MuTomornueckre OCHOBBI
MOHOTHOPHUHOTO
CKpEITUBaHUS

77

AHanuzupytoiiee
ckpemnBanne. HenosnHoe
JOMHHHUPOBaHHE

78

JuruOpuaHOe CKpenuBaHue.
[Tpaktuyeckas pabora
«M3ydenue pe3yabTaToB
JUTUOPUIHOTO CKPEIIUBAHMSI
y IpO30(QHIBDY

0.5

79

[HuTomornueckre 0CHOBEI
JUTUOPUTHOTO CKPEUTUBAHUS




80

CueluieHHO€E HaCJIEA0OBaHUE
MIPU3HAKOB

81

XpOMOCOMHAsI TEOPUS
HAaCJIEICTBEHHOCTU

82

T'enetuka momna

83

T'eHoTn Kak 11eJI0CTHAS
cucreMa

84

['eneTnyeckuii KOHTPOJIb
pa3BUTHUS PACTCHU,
YKUBOTHBIX U YEJIOBEKa /
KounTtponsHas pabota

85

MN3MeHYMBOCTh MPU3HAKOB.
Buner namMeHuuBOCTH

86

MoaudukanroHHast
U3MEHYUBOCTD

87

Bapuanuonsslii psa u
BApUALIMOHHAs KPUBasl.
JlaGopaTopHas pabota
«HccnenoBanue
3aKOHOMEPHOCTEN
MOAU(PHUKAITTOHHOM
n3meHunBocTH. [locTpoenue
BApUALIMOHHOTO psija 1
BAPUALIMOHHON KPUBON»

0.5




88

I'enoTunnaeckas
A3MEHYNBOCTb.
KoMmOunarusHas
A3MEHYNBOCTD

89

MYTaIII/IOHHaﬂ U3MCHYHNBOCTBD.

[IpakTnueckas pabota
«MyTtanuu y npo30o¢uisl (Ha
rOTOBBIX MUKpOIIpenapaTax)»

0.5

90

3aKOHOMEPHOCTH
MYTalMOHHOTO Ipoliecca.
OnUreHeTHKa U SIIUT€HOMUKA

91

I'eneTnka yemoBeKa.
[IpakTuueckas padota
«CocraBiieHne 1 aHaJIn3
POJOCIOBHOM»

0.5

92

MeTo bl METUITUHCKON
T€HETUKHU

93

3HaueHne MeqUIIMHCKOMI
T€HETUKH B TIPEIOTBPAILICHUH
U JIEYEHUH T'€HETHYECKUX
3a00J1€BaHHH YeIOBEKa




94

OCHOBHBIC ITOHITHUS CCJICKIINU.

JIaboparopHas paboTa
«M3ydeHne copToB
KYJbTYPHBIX PACTCHUHN U
mopoa AOMAIHUX JKUBOTHBIX»

0.5

95

MeToibl CeNneKIIMOHHON
pabotsl. JlabopaTopHas
pabota «/3ydeHue MeToa0B
CEJIEKIIMU PACTECHUIN

0.5

96

JocTmkeHns ceeKiun
pacTeHUH U KUBOTHBIX.
[IpakTuueckas padota

«IIpuBHUBKa pacTeHuUD»

97

CoxpaHeHue, u3y4eHue u
HCIO0JIb30BAHNE T€HETUYECKIX

pecypcoB

98

buoTtexnonorus kak Hayka u
OTpaciib MPOU3BOICTBA.
[IpakTueckas pabota
«3yueHne 0ObEKTOB
OMOTEXHOJIOT U

0.5

99

OcHoBHBIC HaIllpaBJICHUA
CUHTETHYCCKOM OMOJIOTHH




PesepBHBIl ypOK.

100 | IloBTopenue, 0600IICHNE, 1
cUCTeEMAaTHU3alus 3HaAaHNN
101 XpOMOCOMHAs ¥ T€HHAas 1
WHXXEHEpUs
102 Menumnuackue 1
OMOTEXHOJIOTUHN
OBIIEE KOJIMYECTBO YACOB
1 01 CTBO €O 102 13.5

10 ITTPOI'PAMME




11 KJIACC

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHuTtpous
HbIE
padoThI

IIpakTHyec
KHe padoThl

Jara
H3y4eH
us

DJIeKTPOHHbIE
nugposbie
o0pa3oBaTeibH
ble pecypchl

DBoJroMoHHas Teopus Y.
JlapBuHa

JIBMOKyIIE CHIIBI 3BOJIFOIIUN
BU10B 110 Y. JlapBuny

Bopr6a 3a cymectBoBanue,
€CTECTBEHHBIN U
HCKYCCTBEHHBIN 0TOOD

dopmupoBaHHe
CUHTETUYECKOI Teopuu
ABOJIIOLINH

OTansl BOIIOIHOHHOTO
Imponuecca: MUKPOIBOJIIONUA
1 MaKpO3BOJIIOLUA

[Momynsauums —
JJIEMEHTAapHAas €AUHULIA
3BOJIOIUU




3aKOH T€HETHYECKOTO
paBHOBecus JIx. Xapau, B.
BaiinGepra. JlabopaTopHas
pabota «BrisiBeHUE
W3MEHYUBOCTH Y 0co0ei
OJTHOTO BHJIA»

0.5

DnemeHTapHbIe (PAKTOPHI
IBOJFOLUT

Dddext ocHOBaTEISI.
Dddext OyTHIIOYHOTO
TOPJIBITITKA

10

Murpaunu. U3onamumn
TOMYJISIAN:
reorpaduyeckas,
OouoJiornyeckas

11

EcrecTBennslii oTOOpD —
HaIpPaBJIAIOMUNA (HaKkTop
ABOJTIOLINH

12

[TonoBoii oTOOP




13

[TpucnocobneHHOCTH
OpPraHu3MOB KakK pe3yJabTatr
MUKPOIBOJIIOIUH.
JlabopaTtopHnast pabota
«3yuenue apomop¢o30B u
NIM0AJANTALUN Y paCTCHUN
Y )KUBOTHBIX)

0.5

14

[Tpumeps! npucnocobaeHuit
y OpraHU3MOB:
MOP(hOJIOTHYECKHE,
(hbU3HOJIOTHYECKHE,
OMOXUMHYECKHE,
MTOBEJICHUECKHE.
JlaGopaTopHas pabota
«[Ipucnocobnenus
OpPraHu3MOB U UX
OTHOCHTEIIbHAS
1eJIECO00Pa3HOCThY

0.5

15

Bun, ero xpurepun u
cTpykTypa. JlabopaTopHas
pabota «CpaBHEHHUE BUIOB
110 MOP(OJIOTHUECKOMY
KPUTEPUIO»

0.5




16

Crpykrypa Buia

17

Bunoobpa3oBanne kak
PEe3yJIbTaT MUKPOIBOJIIOIHN

18

CBs13b MUKPO3BOJIIOLUH U
AMUAEMUOJIOTHH

19

Makpo3BoItOLHS.
ITaneonToorn4eckue
METOIbI I/I3y‘—IeHI/I$I
SBOJIIOLUHN

20

buoreorpaduueckue meTo b
W3YYEHHUS SBOIOIUH

21

OMOpHOIOTHYECKUE U
CpaBHUTEIBHO-
MOP(hOJIOTHIECKHE METOIbI
W3YUYCHHSI IBOJTFOIINN

22

MonekynsapHo-
reHeTUYECKue,
OMOXMMHYECKUE U
MaTeMaTH4YeCKUE METO/IbI
W3YYEHUS SBOIOIUH

23

OO61re 3aKOHOMEPHOCTH
SBOJTIOIUHU




24

AnanTuBHas paguaunus.
HepaBHOMepHOCTH TEMIIOB
SBOJTIOINH

25

Hayunbie runoressl
MPOUCXO0XKJICHUS KU3HU HA
3emie

26

HOHay‘-IHI)Ie MNpEaACTaBJICHUA
0 3apOXKACHHUU KU3HU

27

OCHOBHEBIE 3TaIlbI
HEOPraHWYECKOM 3BOTIOLIMHI

28

['unoTessl 3apoxaeHus
JKU3HHU

29

Uctopus 3emin u meToapl €€
n3yueHus. JlabopatopHas
pabora «/3yueHue u
OIMMCAHHE UCKOITaEMBIX
OCTaTKOB JAPEBHUX
OpraHU3MOBY

0.5

30

HauanbHbie TaIbI
OpF&HH‘-ICCKOfI 9BOJIIOIIMH




31

OBOJIIOLUS DYKapHOT

32

OCHOBHBIE dTalbI 3BOJHOIUN
PacTUTENLHOTO MUDA.
[TpakTuyeckas pabora
«M3ydeHne ocoOeHHOCTEH
CTPOEHUSI pACTEHUHN Pa3HBIX
OTJIEIIOBY

0.5

33

OCHOBHBIC ATaIbl 9BOJIFOIIMH
KHUBOTHOT'O MHpa

34

OBOJIIONS YKUBOTHBIX.
[IpakTrueckas padota
«M3ydeHne ocoOeHHOCTEH
CTPOCHUS TIO3BOHOYHBIX
KUBOTHBIX)»

0.5

35

Pa3Butne xxu3Hu Ha 3eMmie
10 3paM | MEePHOIaM

36

MaccoBrbie BbBIMHUPAHUA —
9KOJIOTHYCCKHUEC KPHU3HChI
IponuIoro




37

CoBpeMeHHBIN
9KOJIOTUYECKHUU KPU3HUC, €ET0
0COOEHHOCTH

38

CoBpeMeHHas cuctema
OPraHHYECKOTO MHpa

39

OCHOBHBIE CUCTEMAaTUYECKHE
TPYIIBI OPraHU3MOB

40

AHTpPONOJIOTHS — HayKa O
YEIIOBEKE

41

PazBuTune npeacraBieHui o
MIPOUCXOKICHUH YEIIOBEKA

42

MecTo uenoBeKa B CUCTEME
OpPraHu4ecKOTO MHpA.
JlaGopaTopHas pabota
«M3ydenune ocoOeHHOCTEH
CTPOCHUS CKEJIeTa YEIIOBEKa,
CBSI3aHHBIX C
MPSIMOXOKICHUEM)

0.5

43

JIBIKYIIHE CUTIBI
aHTPOIIOreHe3a




44

CooTHonieHue
OMOJIOTUYECKUX H
COLIMANBHBIX (PAKTOPOB B
aHTPOTIOTEHE3e

45

OCHOBHBIE CTAINU
aHTPOTIOTeHe3a

46

Tlanmeorenerrka u
aJIeOr€HOMHUKA

47

DBOJIOLHS COBPEMEHHOTO
YeloBeKa

48

Yenoseueckue pachl.
[IpakTuueckas padota
«M3yuyeHne sK0JI0THIeCKUX
aJanTalii 4eJIoBEKa

0.5

49

MexaucIuIInHapHbIe
METO/IbI AHTPOTIOJIOTUH

50

3aposk/ieHue U pa3BUTHE
9KOJIOTHH

51

MeTo bl 3KOJIOTHH.
JlaGopaTopHas pabota
«M3ydenue MeTo10B
IKOJIOTUIECKUX
HCCIIEI0BaHUID)

0.5




52

3HayeHUE DKOJIOTUYECKAX
3HAHUI QJ1 YeJIOBEKA

53

Okonorndyeckue GaKTopsl

54

AOGuoTtudeckue (HakTopsl.
CBeT Kak 9KOJIOTHYECKH I
(dakrop. JlaboparopHas
pabota «BrisiBieHHE
MPUCTIOCOOTEHUH
OPraHW3MOB K BITHSTHHIO
CBETa»

0.5

55

AOGuoTtndeckue (HakTopsl.
TemnepaTypa Kak
AKOJIOTUYECKHUH (PaKTop.
JlaGopaTopHas pabota
«BpLsiBIEHUE
MPUCTIOCOOICHUI
OpPraHU3MOB K BIMSIHUIO
TEeMIIepaTypb»

0.5




AbGunotnyeckue paKTopsl.
Brnaxxnocte kak
IKOJIOTHYECKUN (HaKTOP.

56 Jlaboparopras pabota 0.5
«AHATOMHYECKHE
O0COOEHHOCTH pacTeHUH U3
Pa3HBIX MECT OOUTAHUS

57 Cpenpl oOuTaHus
OpPTraHU3MOB

58 Buonornyeckne puTMbI

59 Kuznennsie hopmbl
OpraHU3MOB

60 buotnueckue dakTops
3HaueHne OMOTHYECKUX

61 B3aUMOJECUCTBUI I
CYIIIECTBOBAHUS OPraHU3MOB
B cpejie oOuTaHus

62 OKOJIOTHYECKHE

XapaKTCPUCTUKU IMOIYIISINUN




63

OcHOBHBIE TTIOKa3aTeIIn
HOHYJUIHI/II/II YHUCJICHHOCTD,
IJIOTHOCTb, BO3PACTHAS U
MOJIOBasi CTPYKTYypa

64

OcHOBHBIE TTIOKa3aTeIN
MOITYJISIITAN: POKIAEMOCTD,
MIPUPOCT, TEMIT POCTA,
CMepTHOCTI), MI/IFpaHI/II/I

65

DKoJIOrhYecKasi CTpyKTypa
MOMYJISILIUH

66

JlnHaMuKa OIS U e€
perymsus

67

Kpussie pocra uncienHoctu
nonyisiiuu. Kpusbie
BBIKMBAHUS

68

DKoJoruveckasi HUIa BUA.
JlaGopaTopHas pabota
«[IpucnocobneHust cemMsH
pPacTeHHIi K pacCeIeHUI0o»

0.5

69

Bun xak cucrema




MOITYJIS UM

3aKOHOMEPHOCTH MOBECHUS

70
Y MUTPAIUH )KUBOTHBIX

71 Coo00111€CTBO OpPraHu3MOB —
OHMOIIEHO3

79 DKocucremMa Kak OTKpbITas
cucTemMa
Kpyrosoport BemecTs u

73 MOTOK DHEPTUH B
IKOCUCTEME

74 OcHOBHBIE IOKa3aTeNn
HKOCHCTEMBI

75 DKOJIOTHYECKUE TTUPAMHUIBI

76 N3menenus cooOmiecTB —
CYyKIIeCCUU
[IpupoaHbIe S5KOCUCTEMBI.

77 DKOCHUCTEMBI 03P U PEK.

DKOCUCTEMBI MOpEHN U
OKEaHOB




78

[IpuponHbIE S3KOCUCTEMBI.
DKOocHUCTEMBI TYHJp, JIECOB,
CTeney, yCTbIHb

79

AHTpONIOreHHbIE
9KOCHCTEMBI

80

Ypb6osKOCHUCTEMBL.
[IpakTnueckas pabora
«M3yueHue u onucaHue
ypOOIKOCHUCTEMBI

0.5

81

3aKOHOMEPHOCTH
(hopMupOBaHUS OCHOBHBIX
B3aUMOICHCTBUI
OpPraHU3MOB B KOCHUCTEMAX

82

MexaHu3MEI BO3ACUCTBUA
3arpsi3HEHUI Pa3HBIX TUIIOB
Ha CyOOpraHU3MEHHOM,
OpraHU3MEHHOM,
MOMYJISIITIOHHOM H
HKOCUCTEMHOM YPOBHSIX

83

buocdepa —
oOIerianeTapHast 000J04Ka




3emiu

VYyenue B. U. Bepnaackoro

84
o duocdepe

85 3aKOHOMEPHOCTH
CylIiecTBOBaHMs Ouocdepsl

86 KpyroBopoTs! BemecTs u
OMOTEOXMMHUYECKUE TTUKITBI

87 30HAIBHOCTH OHOCHEPHI.
OcHOBHBIE OMOMBI CYIITH

88 YcrotunBoCcTh 6UOCheps

89 DKOJOTUYECKHE KPU3ZHCHI U
WX MPUYUHBI

90 Bo3snelicTBue yenoBeka Ha
ouochepy
AHTpOIIOTr€HHOE

o1 BO3CUCTBHE HA
pacTUTENbHBIN U )KUBOTHBII
MUD

92 Oxpana npupo sl




93

OCHOBHBIE IPUHLUIIBI
YCTOMYHMBOTO PA3BUTHUS
YeJI0OBEUECTBA U TPUPO/IBI

94

PanumonansHOE
MIPUPO/IOTIOJIE30BAHNE U
COXpaHEHUE
OMOJIOrHYECKOT0
pazHo0Opaszus 3emin

95

O06001menue mo Teme
«MUKpO3IBOJIIONUA U €€
pe3yIbTaThD»

96

O06001menue mo Teme
«MaxkposBoJIIOIUS U €&
PE3yIbTaThD»

97

O06001IeHne 110 TeEME
«[IpoucxoxaecHUE U
pa3BHUTHE KU3HU HA 3eMIIC»

98

O000111eHIE IO TEME
«[Iporcxox/IeHHE YeIOBeKa
— QHTPOTIOI'CHE3»




O06o06mieHue o Teme
99 «IKOJIOTHA — HAyKa O

B3aMMOOTHOIIECHUSAX
OpraHU3MOB»

O0006111EHE IO TEME
100 | «OpraHusmsl u cpena 1
oOuTaHus»

O06o01enue o TeMe
101 | «Dxomorus BUIOB U 1
MTOITYJIALIAI

O06001menue mo Teme
102 | «buocdepa — rimodampHas 1
HKOCHCTEMAY

OBIIEE KOJIMYECTBO YACOB

I10 ITIPOTPAMME 102







INPOBEPAEMBIE HA EI'D 11O BUOJIOI'MA TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSA
OCHOBHOM OBPA3OBATEJBHOM IPOIT'PAMMBI CPEJTHET'O OBIIIET'O OGPA3OBAHUA

Koa nposepsiemoro IIpoBepsiemble TPeGOBaHUS K NPEAMETHBIM Pe3yJibTaTaM 0CBOEHHS OCHOBHON 00pa3oBaTeIbHOIi
TpedoBaHUsA NPOrpaMMbI CpeHero od1ero odpa3oBaHus

CdopmupoBaHHOCTH 3HAHUI O MECTE M poJik OHMOJIOTUN B CUCTEME €CTECTBEHHBIX HAayK, B (POPMHUPOBAHUU
COBPEMEHHOM €CTeCTBEHHOHAyYHOW KapTUHBI MHpa, B TO3HAHUM 3aKOHOB MPUPOJBl U PpEHICHUH
KU3HEHHO BAXKHBIX COLMATbHO-ITHUECKUX, SJKOHOMHUYECKUX, HKOJOTMUECKUX MPOOJIeM YelIOoBEeYEeCTBa, a
TaKXK€ B PEIIEHUH BOIPOCOB PALMOHAIBHOIO NPUPOIONOJIB30BAHUSA, B (POPMHPOBAHUU IIEHHOCTHOTO
OTHOILIEHMSI K TPUPO/JIE, OOIIECTBY, YEIOBEKY; O BKJIAJE POCCUICKUX U 3apyOeKHBIX YUEHBIX — OMOJIOrOB B

pa3BUTHE OUOJIOTHH




Bnagenue cucremoil 3HaHM 00 OCHOBHBIX METOJaX HAay4YHOI'O II03HAHHUSA, MHCIOJIb3YEMBIX B
OMOJIOTMYECKUX HCCIEIOBAHUIX KUBBIX OOBEKTOB M SKOCUCTEM (ONMCAHHUE, U3MEPEHHE, IPOBEACHUE
Ha0JI0/IeHNH ); crtoco0aMu BBISIBICHUS U OLIEHKH aHTPONIOTE€HHBIX U3MEHEHHH B PUPOJIE.

YMeHue BBIABUTATH TUIIOTE3bI, IPOBEPSITh UX AKCHEPUMEHTAJIbHBIMU CpeACTBaMH, (GOpMyIupys ILelb
HCCIIEIOBaHUS, AaHAJTM3UPOBATH MOJyYEHHBIE PE3YJIbTAThl U I€JIaTh BHIBOIbI.

BrisiBneHue 3aBUCUMOCTH MEXAy UCCIETyeMbIMU BeIMYMHAMHU, 0ObSICHEHHE MOTYYEHHBIX Pe3y/bTaToOB U

(hopmynupoBaHUE BHIBOJIOB C UCIIOIH30BAHUEM HAYYHBIX MIOHITHH, TEOPUI U 3aKOHOB




VYMeHne BIaneTh CHCTEMOW OHMOJOTMYECKMX 3HAHMM, KOTOpas BKIIOYAET: OCHOBOIMOJIArarolue
OMOJIOTUYECKIE TEPMHUHBI U TOHATHUS (KU3HB, KJIETKA, TKaHb, OPraH, OpraHu3M, BUJI, MOMYJISIHS, SKOCUCTEMA,
ouorieHo3, 6uocdepa; merabou3M, TOMEOCTa3, KICTOUHBIH MMMYHHUTET, OMOCHHTE3 Oelika, OHOMOIMMEDHI,
JMCKPETHOCTD, CaMOpETyJISIIHS, CaMOBOCIPOU3BE/ICHHUE, HACJIEICTBEHHOCTD, W3MEHUUBOCTb,
SHEPro3aBUCUMOCTb, POCT U PA3BUTHE);

Oouosornueckre Teopuu: kieroyHas Teopus 1. IlIBamna, M. Illneiimena, P. Bupxoma; kmoHampHO-
cenektuBHOro ummynurera II. Opmnnx, .M. MednnkoBa, XpoMOCOMHAasi T€OpHsl HAaCJIeICTBEHHOCTH T.
Moprana, 3akoH 3apoabieBoro cxonactsa K. bapa, sBomonmnonnas teopus Y. JlapBuHa, cMHTETHYECKAs
TEOPHs IBOJIONNH, TeopHusi anTponoreneza Y. Jlapsuna; Teopus Omoreoneno3a B.H. Cykaué€na; yueHnue
H.N. BaBwioBa o 1eHTpax MHOTooOpasus M TPOHMCXOXKACHHUS KYyJIbTYPHBIX pacTeHu#, yuenue A.H.
CeBepI10Ba 0 MyTSIX W HaIMpaBJIEHUAX 3BoJIOINH, YueHue B.U. Bepuaackoro — o 6uocdepe);

3aKOHBI (eAMHOOOpa3usi MOTOMKOB IEpPBOTO TIOKOJICHUS, pACIIEIJICHUs] MPU3HAKOB, HE3aBUCHUMOTO
HacJeI0BaHus Npu3HakoB . MeHnaens; cuernyieHHoro Hacie10BaH!sl IPU3HAKOB U HAPYLIEHUS CLETUICHUS
resoB T. Moprana; roMoJOrdH4e€cKuX psAJIOB B HacieAcTBeHHOW u3MeHuuBoctd H.M. BaBwmiona;
reHetudeckoro papHoBecusi Jx. Xapau u B. BaitnOepra; 3aponemmeBoro cxonactBa K. bapa;
Oouorenernueckuii 3akoH J. ['exkens, @. Mrosiepa);

MPUHLINIBI (YUCTOTHI FAMET, KOMIUIEMEHTAPHOCTH);

npaswia (MuauMyMa FO. JInbuxa, sKoI0ornyeckoil mupaMu bl YUcell, 0MOMAaCChl U JHEPTUH);

runoTe3bl (koarepBatHoil A.M. Onapuna, nepBuyHoro Oymbona J[x. Xongeiina, mukpochep C. Dokca,

pubozuma T. Yek)




Ymenue peuiaTb MOMCKOBBIC OHOJIOTHYCCKHE 3ala4yi; BBIABJIATH NPUYUHHO-CICACTBCHHBIC CBA3U MCKIY
HCCIICAYCMbIMU OHOJIOTMYCCKUMU O6"I>GKTaMI/I, mponecCaMu U ABJICHUAMU, ACIATh BBIBOAbI W IMPOTHO3BI HA
OCHOBAHHWHU MOJIYYCHHBIX PE3YJILTATOB,

COCTaBJIATb T'CHOTHUIIMYCCKUC CXCEMbl CKPCHIUMBAHUA MJId Pa3HbBIX TUIIOB HACICAOBAHHA IIPU3HAKOB Yy
OpPraHnu3MoB, COCTaBJIATH CXEMBI IICPECHOCA BCIIECCTB U SHCPIrUM B OKOCUCTEMAX (HCHI/I UTaHus, IMMUIICBBIC

CETH)

YMeHue ycraHaBiIMBaTh B3aUMOCBS3M MEXIY CTpPOE€HHEM U (YHKIMSIMH: OPraHOUAOB, KIETOK pPa3HbIX
TKaHel, OpraHaMl U CUCTEMaMH OpPraHOB y PacTeHH, )KUBOTHBIX U YEJIOBEKA; MEXIY dTalmaMu oOMeHa
BCIICCTB, JTAallaMM KJICTOYHOTI'O MHHUKJIA W XWU3HCHHBIX IMUKJIOB OPraHM3MOB; J3TallaMu 9M6pI/IOHaJ'IBHOFO
pa3BUTHA;, TEHOTUNOM U ¢eHoTunoM, GeHoTunoM u (akTopamu cpeapl OOWTaHUS;, MPOoIecCcCaMu
SBOJIIOIMY; JBIKYIIMMH CHJIAMH aHTPOIOT€HEe3a; KOMIIOHEHTAMH pa3jMYHBIX JKOCHUCTEM U

MPUCTIOCOOIEHUSAMH K HUM OPraHU3MOB




YMeHne BhIICNATh CYIIECTBEHHbIE TPU3HAKH:

CTPOCHHUSI BHPYCOB, KJIETOK MPOKAPUOT M JYKAPHOT; OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OPraHH3MOB,
BHJIOB, OHMOTEOIIEHO30B, YKOCHCTEM M OHOCHEphl; CTPOCHHS OPraHOB W CHUCTEM OPraHOB pacCTCHUH,
KUBOTHBIX, YEJIOBEKA; IIPOIIECCOB JKU3HENEATENLHOCTH, TPOTEKAIOMINX B OpraHu3Max pacTeHHH,
KUBOTHBIX M 4YeJIOBEKa; OMOJIOTMYECKUX MpoIeccoB: oOMeHa BewlecTB (MeTadosm3M), uHpOpMaluu U
MIpEeBPALLEHUS] SHEPTUH, OpPOKEHUs, aBTOTPO(HOTr0 U reTepoTpoPHOro THUMOB MUTAHUS, (POTOCHHTE3a U
XEMOCHHTE3a, MHTO3a, Meio3a, ramerToreHesa, 3MOpHOreHe3a, MOCTIMOPHUOHAIBLHOTO PAa3BUTHS,
pPa3sMHOXEHHS, WHAMBHIYAILHOTO PAa3BUTHA OpraHm3Ma (OHTOTEHe3a), B3aMMOJCHCTBHS TEHOB,
reTepo3uca; JNeMCTBUIl HMCKYCCTBEHHOTO OTOOpa, CTAOMIM3UPYIOLIEro, JABHXKYLIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOI'0 0TOOpA; aJUIONaTPUYECKOro U CUMIATPUYECKOTO BUI00OPA30BAHNUS; BINUSHUS JBUKYIIUX
CHJI HBOJIIOIMM Ha TeHO(OHJ NOMYJISIIMU; HPUCHOCOOIEHHOCTH OPraHM3MOB K cpelae OoOuTaHus,

Yyepe0BaHMsl HallpaBJICHUI SBOJIIOLIMN; KPYTOBOPOTa BEUIECTB U MMOTOKA SHEPTUH B 3KOCHCTEMAX




ChopMUPOBaHHOCTh YMEHHUSI BBIIENATH CYIIECTBEHHBIC NPU3HAKKM BHUPYCOB, KIETOK IPOKAPHOT U
OYKapuoT, OAHOKJIICTOYHBIX W MHOTOKJICTOYHLIX OpPraHu3MoB, BHIOB, 6I/IOFCOHCHO3OB U D3KOCHCTEM,
0COOEHHOCTH TMIPOIECCOB OOMEHa BEIIECTB M TNPEBpAllleHHs DSHEPruu B KIETKe, (oTocuHTesa,
TUTACTUYECKOTO M PHEPTETHYECKOTr0 0OMEHa, XeMOCHHTE3a, MHTO03a, MeH03a, OIJIOJJOTBOPEHHS, PA3BUTHUS
U pa3MHOXKEHHUS, MHIAUBUAYAJHOTO pa3BUTUS opraHu3Ma (OHTOreHe3a), OOpbObl 3a CyIECTBOBaHHE,
€CTECTBEHHOT'0 0TOOpa, BUI000pa30BaHMsI, MPUCIIOCOOIEHHOCTH OPraHU3MOB K Cpe/ie OOMTaHusl, BIUSHUS
KOMIIOHCHTOB 3KOCHUCTEM, AHTPOIIOTCHHBIX H3MEHEHNH B DKOCHCTEMAaX CBOEH MCCTHOCTH, KpPYroBopoTa

BEIIIECTB M MPEBpAIEHUs YHEPTUU B Onocdepe

YMeHue ucnosib30BaTh COOTBETCTBYIOIIME apTyMEHThI, OMOJIOTMYECKYI0 TEPMHHOJIOTHIO U CHUMBOJIHKY
JUIS 0Ka3aTelbCTBA POJACTBA OPraHU3MOB Pa3HbIX CUCTEMATHUECKUX I'PYII; B3aUMOCBSI3U OPraHU3MOB U
cpelbpl 0OMTaHMSI; €TUHCTBA YEJIOBEUECKUX pac; HEOOXOIUMOCTH 3I0pOBOr0 00pasa >KU3HH, COXPAHEHUS

pa3Hoo6pa3I/I;1 BHJOB U DKOCHUCTEM KaK YCJIOBHA COCYHICCTBOBAHUA MIPHUPOABI K YEJIOBECUCCTBA

YMeHue KPUTHYCCKH OILCHHUBATDH PIH(l)OpMaI_II/IIO OHOJIOrTYECKOI0 COACPIKaHUA; HHTCPIPETHUPOBATDH
OTHYCCKHEC  aCIICKTbl COBPCMCHHBIX I/ICCJ'IG,I[OBaHI/Iﬁ B 6I/IOJ'IOFI/II/I, MCAUIIUHCE, OHMOTEXHOJIOT 505
paccMaTpuBaTh rJ100aabHBIE DKOJIOTHYECKHUE HpO6JICMBI COBPCMCHHOCTH, (1)0pMI/IpOBaTL 110 OTHOIICHUIO K

HUM CO6CTB€HHYIO IIO3HUILINIO




HEPEYEHD 2JIEMEHTOB COAEPKXAHUSA, ITIPOBEPAEMBIX HA EI'D 110 BUOJIOT'NA

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

1 buonorus xak Hayka. JKuBble CHCTEMBI U UX U3YYEHHE
CoBpemeHHast OMOJIOTHS — KOMIUIEKCHas! Hayka. buosjorudeckne Hayku M n3ydaeMble MU npoOsaembl. DyHIaMeHTaIbHBIE,
MIPUKJIAJIHbIE ¥ IOMCKOBBIE HAYYHbIE UCCIIEA0BaHNS B OMOJIOTUH.

11 3HaueHne OMOJOTMH B (POPMUPOBAHUU COBPEMEHHOI €CTeCTBEHHO-HayyHOU KapTuHbl Mupa. IIpodeccuu, cBs3aHHbIE C
Oouonorueil. 3HayeHHe OWMOJOTUM B MPAKTUYECKOM JESITENTbHOCTH YEJIOBEKa: MEIUIMHE, CEJIbCKOM XO3SMHCTBE,
MIPOMBIILIIIEHHOCTH, OXPaHEe TPUPOIBI
XKuBple cuctembl Kak mpeaMeT wu3ydeHus Ouosiornu. CBOMCTBAa JKUBBIX CHCTEM: €JUHCTBO XHMHUYECKOTO COCTaBa,
JUCKPETHOCTh M LEJIOCTHOCTb, CIIO)KHOCTb W YHNOPANOYEHHOCTb CTPYKTYpPBI, OTKPBITOCTh, CaMOOpPraHU3alus,

19 CaMOBOCIIPOU3BEACHUE, PA3IPAKUMOCTb, N3MEHUYUBOCTD, POCT U Pa3BUTHE.

YPOBHH OPraHU3ALMHU KUBBIX CUCTEM: MOJIEKYJISIPHBIN, KIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIH, MOMYJISILIMOHHO-BUI0BOM,

9KOCUCTEMHBIN (OmoreoneHoTuueckuii), Ouocdepnsiif. I[Iponecchl, mpoucxopsue B KHUBbIX cucTeMax. OCHOBHbIE

IIPU3HAKY KHUBOro. JKH3Hb Kak (hopMa CyLIECTBOBAHUS MATEPUU

Mertoas! Ouonornyeckoil Hayku. HabOmromeHue, m3aMepeHue, 3KCIIEPUMEHT, CUCTeMaTu3anus, MeraaHanu3. Ilonsartue o
13 3aBUCUMOM M He3aBUCHMOM mnepemeHHoOW. IlnanmpoBanue skcnepumenta. [loctanoBka u mposepka runores. Hyiepas

runote3a. llonsaTue BBI60pI(I/I u eé JOCTOBCPHOCTE. Pa36poc B OHMOJIOTMYECKHX JaHHBIX. OI_ICHKa AOCTOBCPHOCTHU

MOJIYYCHHBIX PC3YJIbTATOB. HpI/ILII/IHLI HCKaKCHUS PE3YJIbTATOB DKCIICPUMCHTA. IloHsTHE CTAaTHUCTUYECKOTO TECTa




Knerka xak OnoJjioruyeckasi cucrema

2.1

Knerka — cTpykTypHO-(yHKIMOHANBHAS €AWHUIA KUBOTO. McTopus oTkpeiTust kietku. Padoter P. I'yka, A. JleBeHnryka.
Knerounas teopus (T. l1IBann, M. [llneiinen, P. BupxoB). OCHOBHBIE 110JI0KEHHSI COBPEMEHHOM KJIETOUYHOM TEOPUH.
MeTo1bl MOJIEKYJSPHON M KJIETOYHOW OMOJIOTMM: MUKPOCKOIIUS, XpoMaTorpadus, 31eKkTpodopes3, METOL MEUEHBIX aTOMOB,

¢ depeHnraibHoe HeHTPUPYTrupoBaHUe, KYIbTUBUPOBAHUE KIETOK




2.2

XHMMHYECKUH COCTaB KJIETKH. Makpo-, MUKpPO- U YJIbTPAMHUKPONIEMEHTHl. Boma n €€ poJsib Kak pacTBOPUTEISA, pearcHra,
y4acThe B CTPYKTYPUPOBAHUU KIIETKH, TEIJIOPErysiiuu. MuHepaibHbIe BEIIECTBA KIETKH, UX OUoJiorudeckas poib. Poib
KaTHOHOB M aHMOHOB B KJIETKE.

buonornueckue nomumepsl. benku. AMHHOKHCHIOTHBIM cocTaB OenkoB. CTpyKTypbl OenkoBoil Mosekynbl. [lepBuunas
CTpYKTypa Oenka, menTUAHas CBs3b. BTopuuHas, TpeTU4Has, YeTBEpTUYHAs CTPYKTYphI. JleHarypamus. CBoicTBa OEIKOB.
Knaccudukanus 6enkos. buonornueckue GyHKIMU OEIKOB.

VYrneBoapl. MoHoOcaxapuibl, AWCaxapuabl, OJUTOcaxapuibl W mosmcaxapuabl. OOmwMil TIaH CcTpoeHuss U (Pu3MKo-
XMMHYECKHE CBOMCTBA YIieBOA0B. bruonornueckue GyHKIIMHN YIiI€BOJOB.

Jlunmuaer. TuapodunsHo-THapodoOHBIe cBolicTBa. Knaccudukanus nunumos. Tpurmunepuasi, (Gpocoaumnuasi, BOCKH,
crepounbl. bronornueckue GyHKIuu aunuaoB. OOIKE CBOMCTBA OMOJOTHYECKUX MEeMOpaH — TEKy4eCTb, CIIOCOOHOCTh K
caM03aMbIKaHHIO, MTOJIYIIPOHUIIAEMOCTb.

Hyxkneunossie kucnotel. JJHK u PHK. Crpoenne nHyknenHoBbIX KUCHOT. HykneoTuasl. IIpuHUMN KOMILIEMEHTAPHOCTH.
[IpaBuno Yapradda. Ctpykrypa JIHK — nBoitnas crimpans. MectoHaxoxaeHue u ouosornueckue ¢pynakuun JTHK. Buast
PHK. ®yuknuu PHK B knetke.

Crpoenne wmonekynbsl AT®. Maxkposprudyeckue cBszu B MoJiekyne AT®. buonornueckne ¢ynkuun ATO.
BoccranoBnienHbie iepeHoCcunky, ux GyHKIUU B KieTke. CekBenupoanue JJHK.

CrpykrypHas Ouoisiorus: Onoxumudeckue ¥ OMOPU3NYECKUE HCCIEAOBAHUSA COCTaBa M MPOCTPAHCTBEHHOW CTPYKTYpBI

OMOMOJTEKYI




2.3

Tumb! KIIETOK: SyKapHOTHYECKasi M MpoKaproTHieckas. CTpyKTypHO-(QYHKIIHOHAIbHBIE 00pa30BaHUs KIICTKH.

Crpoenne nmpokapuoTHueckoi kieTku. Kierounas crenka Oakrepuid u apxeir. OcoOOEHHOCTH CTPOSHHS TreTepoTpodHON U
aBTOTPO(HON MPOKAPUOTHIECKUX KIETOK. MeCTO U poJIb IPOKApUOT B OMOIICHO3aX.

Crpoenne u (QPyHKIMOHUPOBAHME HyKapUOTHUYECKOW KieTku. [lmazmarmueckass memOpana (1utazmanemma). CTpykTypa
mazMaTu4eckod MeMmOpanbl. TpaHCHOPT BelIeCTB uepe3 IUIa3MaTHYecKyl0 MeMOpaHy: MacCUBHBIA (quddysus,
obneruénHas nupdys3us), akTUBHBIN (IEPBUYHBIM U BTOPUYHBIA aKTUBHBIM TpaHcnopT). [loaynpoHnniaeMocTb MEMOpPaHBI.
PabGoTta HaTpuii-kaJiMeBOro Hacoca. DHAOIMTO3: MUHOIMUTO3, (arormuTo3. Dk3omuTo3. Kimerounas crenka. CTpykTypa u
(YHKIMY KJIETOYHON CTEHKHU pacTeHH, rpruboB.

Huronnaszma. Ilutozone. Ilutockener. JIpmwkenune mutomiasmbl. OpraHouabl KIeTKH. OgHOMEMOpaHHBIE OPTaHOWIBI
KIeTku: sHaoruiazmatudeckas cetb (JIIC), anmapar Tonbpku, AM30COMBI, UX CTpoeHHE M (QyHKUIuH. B3auMocBs3b
OJIHOMEMOpaHHBIX OPraHouJI0B KieTKH. CTpoeHue rpaHylspHOro peTukyiayma. CHHTE3 pacTBOpPUMBIX OenkoB. CHHTE3
KJIIETOYHBIX MeMOpaH. [mangkuii (arpaHyasipHBIN) SHAOIUIA3MAaTHYECKUN peTukynyMm. CekperopHas (YHKIIMS arapara
lNonsmxu. Tpancnopt BemiecTB B kKieTke. Bakyonu pactutensHbIX kineTok. Knerounslii cok. Typrop.

[TonmyaBTOHOMHBIE OPTraHOU/IBI KJIETKU: MUTOXOHIPUH, IJIACTHIBI.

CrpoeHue U QyHKIMU MUTOXOHIApHM U Tuiactui. [lepBuuHbIe, BTOpUYHBIE U CIOXKHBIE IMIACTUIIBI (DOTOCHHTE3UPYIOUTUX
3yKapuoT. XJIOPOIIACThI, XPOMOILIACTHI, ICHKOIIIACTHI BBICIIUX PACTCHHH.

HememGpannbie opranougsl kinetku CrpoeHne u  (GYHKUMM HEMEMOpAaHHBIX OpPraHOMAOB KIETKA. PuGocomsl.
MuxkpodunamenTsl. Mpieunsie KieTkd. MukpoTpyOouku. Kierounsrit nentp. CTpoeHHe W ABIKEHHE >KTYTHKOB U
pecanuek. MUKpOTpyOOUKH HUTOILIa3Mbl. LleHTpros.

Anpo. ObGonouka siapa, XpoOMaTHH, KapuOIUIa3Ma, SAPBINIKH, UX CTpoeHHEe M (QYHKIUHU. SnepHblii OENKOBBIH MaTpPHUKC.
IIpocTpaHCTBEHHOE PACIIONIOKEHUE XPOMOCOM B HHTep(ha3HOM siape. benku xpomaTtuHa — TUCTOHBI.

Knerounsie BitoueHus. CpaBHUTENIbHAS XapaKTEPUCTHKA KJIETOK 3YKapHOT (pacTUTENbHOM, >KUBOTHOM, TpUOHOI)
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AcCCUMWISIIASA ¥ TUCCUMUJISIIIASL — JIBE€ CTOPOHBI MeTaboym3Ma. Tunbsl 0OMEHa BEIIeCTB: aBTOTPO(HBINA U reTepoTpodHBIN.
VYyactue Kuciaopoaa B 0OMEHHBIX TIpoleccax. JHepreTudeckoe obecnieueHne KiIeTku: npespamnicane ATD B 0OMEHHBIX
nporeccax. DepMEHTATUBHBIA XapaKTep peakluid KJIETOYHOro meradonm3ma. depMeHTh, MX CTPOCHHE, CBOWCTBA H
MexaHu3Mm neiictBus. Kodepmentsl. Oriamunst (epMEHTOB OT HEOPraHMYECKUX KaTalUu3aTOpoB. benkn-akTuBaTophl U
OENKU-UHTMOUTOPBI. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX PEAKIU OT PA3INYHBIX (PAKTOPOB.

[lepBuuHbIii CHHTE3 OpraHUYECKUX BemiecTB B KieTke. PoTocwHTe3. Poib XjopomiacToB B mporiecce (POTOCHHTE3A.
CeetoBas u TemHoBas (a3wl. [IpogykTuBHOCTH (hoTOCHMHTE3a. BrinsiHue pa3inudHbx (GakTOPOB HA CKOPOCTH (DOTOCHHTE3A.
3HaueHne POTOCHHTE3A.

XemocuHre3.  Pa3zHooOpasue  OpraHM3MOB-XEMOCHHTETUKOB: HUTpUUIMpYIOIIMEe  OakTepuu, Kele300aKTepuu,
cepobakTepuu, BOJOPOAHBIC OaKTepuu. 3HAUCHUE XEMOCHHTE3a.

AnaspoOHbie opraHu3Mbl. Buabl Opokenus. I[IpoaykTel OpOKEHHMST M HMX HCIOJb30BaHUE YEIOBEKOM. AHa’pOOHBIE
MHKPOOPTaHU3MbI KaK 00BEKThI OMOTEXHOJIOTUN U BO30yIUTENN 0OJIe3HEH.

AdpoOHBIE OpraHu3Mbl. OTalbl dHepreTuueckoro oobmena. lloaroroBurenbHbId 3Tan. [HMKOIU3 — OECKUCIOPOTHOE
pacierneHle rIFKO3bI.

buonoruueckoe OKHCIEHUE, WM KIETOYHOE JbIxaHue. Poib MUTOXOHIpHI B mpoleccax OHOJIOIMYECKOrO OKHCIICHUS.
Huknuyeckue peakuuu. OxucnurensHoe (ochopunnpoBanue. [IpeumymiectBa aspoOHOro mytd oOMeHa BELECTB Mepen

aHa’poOHBIM. D HEKTUBHOCTH SHEPreTUIECKOT0 0OMeHa




2.5

Peakuun MarpuyHoro cuHTte3a. lIpuHIMI KOMIIJIEMEHTApPHOCTH B pEaKUMIX MaTPUYHOIO CHUHTe3a. Peanusanus
HaclecTBeHHOU nHpopMarun. ['eHeTnyecknii koJ, ero cBoicTa. Tpanckpunims — maTpuunblid cuaTe3 PHK. ITpuniumns
TPAHCKPUIILMN: KOMIUIEMEHTApHOCTh, AHTUIAPAUIETbHOCTh, ACUMMETPUYHOCTh. TpaHciusauus U €€ JTambl. YyacTHe
tpancniopTHbix PHK B Oumocunreze Oenka. YcnoBusi 6uocunreza Oenka. KomupoBanue amuHokucinot. Pons pubocom B
O6uocuHTe3e Oenka.

Opranuzanysg reHomMa y HPOKapuoT U 3yKapuoT. Perymsius akTUBHOCTM T'€HOB y IpokapuoT. I'mmote3a omepoHa (.
Kaxo06, XK. Mano). Perynsitiust oOMeHHBIX Mpo1ieccoB B kKieTke. KiieTounslil romeocTas.

Bupycel — HexkieTouHble (OpMBbI JKU3HHU U 00MraTHble napa3utbl. CTpOEHHE MPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB,
6axkTepuodaros.

Bupychsie 3a0oeBanus yenoBeka, )kuBoTHbIX, pacteruii. CITN ], COVID-19, connanbHbie 1 MEAUIIMHCKHAE TPOOIEMbI




Knerounsrit nuki, ero nepuoas! u perynsius. Marepdasza u Muto3. OcoOEHHOCTH MPOLIECCOB, MPOTEKAIOUINX B HHTEp(ase.
[loarotoBka kietkn K jaeneHuto. llpecuHTeTnueckuit (IOCTMUTOTUYECKUM), CHUHTETUYECKMM M IOCTCHUHTETUYECKUI
(IpeMUTOTUYECKUI) TEpUOIbl UHTEP(]A3HI.

Marpuunsiii cunte3 JJHK — penmmkanms. [Ipunnumner permmmkanuu JTHK: koMmiieMeHTapHOCTB, MOITYKOHCEPBATHBHBIM

CUHTE3, aHTUuMnapasmuienbHocts. Mexanusm perumkanuu JJHK. Xpomocomsr. Ctpoenue xpomocoM. Temomepsl 1 TeoMepasa.

2.6 XpOMOCOMHBIN Ha0Op KJIETKU — KapuOTUN. JIUMIIONAHBIN U raruionaAHbI HaOOpBl XPOMOCOM. [ 'OMOJIOrMUHBIE XPOMOCOMBI.
[TonoBbIE XPOMOCOMBL.
Jenenne knetkn — MATo3. CTauM MUTO3a M MPOUCXOJAIINE B HUX Ipouecchl. Tumnel muro3a. KaproknHes U IUTOKUHES.
buonorudeckoe 3HaueHMe MUTO3a. Perynsius MUTOTHYECKOro LuKIa KieTkd. [IporpamMmmupyemas kierouHas rudenb —
aromnTo3.
DyHKIHOHAIbHAS TEHOMUKA
3 Opranusm Kak OMOJIOrHYecKas CUCTEMa




3.1

OAHOKIIETOUHBIE, KOJIOHUAJIbHBIE, MHOTOKJIETOYHbBIE OPTAaHU3Mbl 1 MHOTOTKaHEBbIE OPraHU3MBI.

@®opMBl pa3MHOXKEHUS OPraHU3MOB: Oecrosioe (BKJIHOYas BEreTaTUBHOE) W I0JIoBoe. Buabpl Oecnosioro pa3MHOKEHHUS:
[IOYKOBAaHUE, CHOPYIISLMS, PparMeHTalMsl, KIOHUPOBAHHUE.

[TonoBoe pasmHoxkenue. IlonoBbie kieTku, unu ramersl. Meito3. Cragun meitosza. IloBenenue xpomocom B Melo3e.
Kpoccunrosep. buosormueckuii cMmbIicii MeHO3a M IOJOBOr0O mporecca. Melo3 M ero MeCTO B KM3HEHHOM LIMKJIE
OpraHu3MOB.

[IpenzapoapimeBoe pazpurue. ['amerorenes y >kuBOTHBIX. [losoBsie xkene3pl. OOpazoBaHue U Pa3BUTHE MOJOBBIX KIETOK.
Crnepmarorene3 u ooreHe3. CTpoeHue NOJOBBIX KieToK. OmuiofoTBopeHHe U 3MOpPHOHAIbHOE PAa3BUTHE >KUBOTHBIX.
Crioco0OsI OTUIOIOTBOPEHUS: HAPY)KHOE, BHyTpeHHee. [lapTeHorenes.

NummBuyansHOe pa3BUTHE OpraHu3MoB (oHTOreHe3). Ctauu sMOproreHesa »KUBOTHBIX (Ha MpUMepe JAryikH). J{poGnenue.
Tunsr npoGnenus. OcobeHHOCTH IPOOJICHNS MJICKOTIMTAIOIINX. 3apPOIBIIIEBbIC JIMCTKU (TacTpYsIus). 3akiagKa OpraHoB U
TKaHE! M3 3apoJIbIIIEBBIX JHCTKOB. B3anMHoe BIUsSHHE YacTeil pa3BHUBAIOLIETOCS 3apojpbliia (3MOpUOHATBHAST MHAYKIIHS).
3aknaaka TiaHa CTPOEHHS KUBOTHOTO KaK PEe3yJbTaT HePAPXUICCKUX B3aUMOJCHCTBHI T€HOB. BimsiHMe HA SMOpHOHATIBHOE
pa3BUTHE PA3INYHBIX (PAKTOPOB OKPYKAIOLIEH Cpebl.

Poct u pa3zsutue xuBoTHbIX. [TocTamMOpronanbHblil nepuos. [Ipsmoe u Henpsimoe pas3Butue. Pazputue ¢ metamopdo3om y
0€CII03BOHOYHBIX M T03BOHOYHBIX >KMBOTHBIX. buHOJOrmyeckoe 3HauYeHHWE MPSAMOIO0 M HENpSMOro pPa3BUTHS, HX
pacnpocTpaHeHue B IMpupoie. Tumbel pocta >KUBOTHBIX. DAaKTOPHI PEryisillid pPOCTa KUBOTHBIX M uejoBeka. Craauu
MOCTIMOPHOHATBHOTO Pa3BUTHS Y )KMBOTHBIX M uenoBeka. [lepro/ipl oHTOreHe3a yenoBeka.

Pa3mHoenmne u pazputue pactenuil. ['ametoput u copodut. Meiio3 B xKU3HEHHOM LIKMKIIE pacTeHuil. OOpa3oBaHue CIOp B
mpouecce Mmeio3a. ['amerorenes y pacreHuil. OIIOJOTBOPEHHE U DPAa3BUTHE PACTUTEIBHBIX OpraHu3MoB. J[IBoiiHoe
OIJIOJIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHMEe M pPa3BUTHE CEMEHU. MeXaHU3Mbl PErYyIALUU OHTOreHe3a Y

paCTeHI/Iﬁ H JKUBOTHBIX




I/ICTOpI/Iﬂ CTAHOBJICHUA U PAa3BUTUA I'CHCTHUKH KAaK HAYKH. OcHOBHEBIE TEHETUYECKHE ITOHSATUS U CHUMBOJIBL. | OMOJIOTHYHEBIE

XpPOMOCOMBI, AJJICIBbHBIC TCHBI, AJIBTCPHATUBHBLIC IIPHU3HAKU, ZIOMI/IHaHTHI)II\/JI nu pGHGCCI/IBHLIﬁ IIpHU3HAaK, TOMO3UI0Ta,

32 TeTepO3UTOTa, YHCTas JIMHHS, TUOpHUIbI, TeHOTHI, (eHOTUrl. OCHOBHBIE METOJbI TCHETUKH: THOPHI0JIOTHUYECKHUH,
LATOJIOTUYECKHAN, MOJIEKYIIIPHO-TEHETHYECKUI
Monorubpuanoe ckpemuBanue. [lepBoiii 3akoH MeHienst — 3aKOH eAMHO00pa3usi THOpHUI0B TiepBoro nokoseHus. [Ipasuio
noMuHUpoBaHus. Bropoit 3akoH MeHens — 3akoH pacuierieHus: npusHakoB. [{uTonornyeckne 0CHOBBI MOHOTHOPHIHOTO
CKpeIlIMBaHus. [ MMoTe3a YUCTOTHI TAMET.
AHanuzupyollee ckpemuBanue. [IpomMexyTouHbIl XapakTep HacieldoBaHMs. PaclieryieHne TpU3HAKOB MPH HEMOJIHOM
JOMUHUPOBAaHUH.
JurnbpuaHoe ckpemnuBanue. Tpetnii 3akoH MeHzenss — 3aK0OH He3aBUCUMOTO HacjeI0BaHMs Mpu3HaKkoB. [{uronorudyeckue
3.3 OCHOBBI TUTHOPUIHOTO CKPEIMBAHMSL.

CuemienHoe HacnenoBanue npu3HakoB. Padoter T. Moprana. CuerieHHOEe HacjleI0BaHHE T€HOB, HAPYIICHHUE CIETUICHUS
MeXAy reHaMu. XpOMOCOMHas TEOPHsI HACJIEeICTBEHHOCTH.

I'enetuka mosa. XpOMOCOMHBIN MEXaHHU3M ONpeAeNieHUs mojia. AyTOCOMBI U TOJIOBbIE XpOMOCOMbI. ['OMOraMeTHslil U
reTeporaMeTHbIN MoJl. ['eHeTHnueckas CTpyKTypa MoJIOBBIX XpoMocoM. HacenoBanue npu3HakoB, CHETICHHBIX C ITOJIOM.
l'enotun kak wenoctHas cucrema. [lneioTponusi — MHOKECTBEHHOE [IEHCTBHE TIeHa. MHOYKECTBEHHBIN allIeNu3M.

BzaumoaelicTBue HealneIbHBIX TEHOB. KOMHHGMGHTapHOCTL. Onmcras. HOJ’II/IMepI/ISI




3.4

BiaumopeiicTBue reHoTMma u cpenpl npu  (OpMHpoBaHMM (eHoTHma. V3MeHYMBOCTH mpu3HAKOB. KauecTBeHHBIE U
KOJIMYECTBEHHBIE NIPU3HAKN. BU/Ibl N3MEHYMBOCTH: HEHACIIEICTBEHHAS M HACJIEICTBEHHAS.

MoudurkanmonHas U3MEHYMBOCTh. Ponb cpermsl B GopMupoBaHMM MOAMGHUKALMOHHOW u3MeH4unBOocTH. Hopma peaximun
npu3HaKka. BapuamonHsslii psa u BapuanmonHas kpusas (B. Moranncen). ColicTBa MoiMHKallMOHHONW U3MEHYUBOCTH.
I'enotunuueckass n3MeHUMBOCTh. (CBOMCTBA TE€HOTUMMYECKOM W3MEHUYMBOCTU. BHIBI T'€HOTUIHMYECKON HW3MEHYMBOCTH:
KOMOWHATUBHAs, MyTal[HOHHASI.

KomOunatuBHas n3MeHYMBOCTh. Meii03 1 MOJI0BOM MPOIEcC — OCHOBA KOMOWHATUBHON M3MEHYMBOCTH. PojIb KOMOMHATHBHOM
M3MEHYMBOCTH B CO3[JaHUM T€HETUYECKOTO Pa3HOOOpasus B Mpeeax OTHOrO BU/IA.

MyrannoHHas U3MEHUYNBOCTD. BHBI MyTalnii: FeHHBIE, XPOMOCOMHBIE, TeHOMHBIE. CIIOHTaHHBIE M UHIYLIMPOBAHHBIEC MYTAL1H.
Snepusle ¥ nuToIUIa3MaTH4yeckue Myranuud. CoMaTW4ecKMe M IOJIOBble MyTauuW. [IpuunHBI BO3HMKHOBEHHS MYyTalUi.
MyrareHsl ¥ MX BIMSHUE Ha OPraHU3MblL. 3aKOHOMEPHOCTH MYTALMOHHOIO Ipouecca. 3aKOH TI'OMOJIOTUYECKMX pPSAIOB B

HaCHeﬂCTBeHHOﬁ HU3MCHYNBOCTH (HI/I BaBI/IJ'IOB). BHe;mepHa;I U3MCHYHMBOCTDb U HACJICACTBEHHOCTD




3.5

Kaprnotun wyenoseka. MexayHapoaHash IporpaMma HCCIEIOBAaHHMS TI'€HOMa 4YeJloBeKa. MeToapl W3y4eHHs TE€HETHKHU
YeJIOBEKA: [EHEaJIOTUYECKUil, OJM3HELOBbIM, LUTOT€HETUYECKUH, MOMYJIALIMOHHO-CTATUCTUUECKUN, MOJIEKYJIIPHO-
reHeTuyeckuil. CoBpeMEHHOE OIpeIeIeHHE T€HOTUIIA: TOJIHOTEHOMHOE CEKBEHUPOBAHKE, TEHOTUIIMPOBAHHUE, B TOM YHCJIE C
nomotsio [T[P-ananu3a. HacnencrBennsie 3a00neBanus yenoBeka. ['eHHbIE M1 XpOMOCOMHBIE 00JIe3HH ueoBeka. bonesnu
C HACJEJICTBEHHOH IpelpacnoiOKEHHOCThIO. 3HAYeHHE MEAWIMHCKOW TEeHeTHMKH B MPEJOTBpAIlCHUMH U JICYEHUU

TEHETHYECKMX 3a00iieBanmil yenoBeka. CTBOJIOBBIE KIIETKH




3.6

JlomecTukaiust U cenekuys. 3apoKIeHue celekuuu U gomectukanuu. Yuenue H.M. BaBuioBa o eHTpax NpoUCXOXKJICHUS U
MHOTo00pa3us KyJbTYpHbIX pacTeHuil. Posb cenmexuuu B CO3JaHMM COPTOB PAacTeHUM M MOpoJ >kUBOTHBIX. CopT, mopoa,
mramMM. 3aKOH TOMOJIOTMYECKUX PSIOB B HacieAcTBeHHOM n3MmeHunBoctu H.M. BaBuiioBa, ero 3HadeHue Ui CeNEeKIMOHHON
paboTHI.

Metonpl ceneKUMOHHOM paloThl. VICKycCTBEHHBIM OTOOpP: MAacCOBBIM M WHAMBUAYAJIbHBIM. OTanbl KOMOWHAIIMOHHOMN
cesniekumu. VcnblTaHue npousBoauTeNne no noroMcTBy. OTOOp MO F€HOTUIY C NMOMOIIBIO OLIEHKH ()EHOTHIa NOTOMCTBA U
0TOOp MO TeHOTUITY ¢ ToMoIbo ananu3a JJHK.

HckyccTBeHHBIH MyTareHe3 Kak METOJ CEeJIEKIIMOHHOM palboThl. PaanannoHHBIH U XUMUYECKHI MyTareHe3 Kak MCTOYHHK
MyTallUid y KyJIbTYpPHBIX (OpM Opranu3MoB. lcrnosnb3oBaHue F€HOMHOTO pPEJaKTUPOBAaHUS M METOJIOB PEKOMOMHAHTHBIX
JHK m1st mony4yeHust ICXOIHOTO MaTepualia Jyisi CEJIEKIUU.

[Tomy4yenune nomurutonioB. BHyTprBraoBas rubpuauzamms. bm3kopoacTBeHHOE CKpelrBanue, Wwin nHOpuauHT. HepoactBenHoe
CKpELMBaHue, WM ayTOpuuHr. ['ereposuc u ero npuuunHsl. Vcross3oBaHue rereposuca B cenekimu. OtnanéHHas ruopuan3anyst.

[Ipeomonenne OecTioaus MEXBUIOBBHIX THOPHIOB. JIOCTHIKEHUS CENEKITMN PACTEHUH U dKUBOTHBIX




OOBEeKThI, UCHOIB3yEMbIE B OMOTEXHOJIOTUH, — KJIETOYHBIE U TKAHEBBIE KYJIbTYpPbl, MUKPOOPTaHU3MbI, X XapaKTEPUCTUKA.
TpamuimonHas GMOTEXHOJIOTHS: XJIe00NIeUeHNE, TOTYIeHIE KUCIOMOJIOUHBIX IPOTYyKTOB, BUHOAETHE. MUKPOOHOIOTHIEeCKU it

cuHTe3. OOBEKThl MUKPOOHONIOTHYECKUX TeXHONOTUH. [Ipon3BoacTBO Oenka, aMMHOKUCIOT M BUTaMUHOB. VCKyccTBEHHOE

3.7 OIUTIOJOTBOPEHUE. PEKOHCTPYKIUS SIMIIEKIETOK M KIIOHUPOBAHKE KUBOTHBIX. METO/ TpaHCIUIaHTalUH 1P KIIETOK.
XpoMOCOMHass W TeHHas WHXKeHepus. VICKycCTBEHHBI CHHTE3 I'eHa M KOHCTpyupoBaHue pekoMOumHaHTHbIX JIHK.
JIOCTIKEHHST W TIEPCIEeKTHBBI XPOMOCOMHOW W TEHHOW HWHXEHepHuu. MemunuHckue OmoTexHojornu. Mcmomp3oBaHue
CTBOJIOBBIX KJIETOK

4 Cucrema u MHOToOOpa3ue OPraHuueCcKOro MUpa
buonoruueckoe paznooOpasue opranuzMoB. CoBpeMeHHas cucTeMa opraHuyeckoro mupa. [IpuHnumnel kiaccupukanuu
opranu3mMoB. OCHOBHBIE CUCTEMATUUYECKHE TPYIIIBI OPTraHU3MOB.

41 Oco0eHHOCTH CTPOCHMS M KHU3HEICSITEIbHOCTH OAHOKIETOYHBIX OpraHu3MoB. bakTtepuu, apxeu, 0JIHOKJIETOYHbIE IPHUOBI,

OJHOKJICTOYHBIC BOAOPOCIH, APYIruc€ HNPOTHUCTHI. Kononunansueie OpraHru3Mhbl. I[BI/I)KCHI/IC OJHOKJICTOYHBIX OPIraHU3MOB:
aMé6OI/II[HOG, KTYTUKOBOC, PECHHUYHOC. BaI_HI/ITa Y OJHOKJICTOYHBIX OPraHU3MOB. PaSI[pa)KI/IMOCTL Y OJHOKJICTOYHBIX
OPraHnu3MoB. Takcucsl




4.2

MHoOrokierounsle pacteHus. B3anMoCBA3b yacTe€ld MHOTOKJIETOYHOTO OpraHu3Ma. TKaHW, OpraHbl U CHCTEMbl OPraHOB
MHOTOKJIETOYHOrO opranu3ma. OpraHuzM Kak enumHoe 1enoe. TkaHu pacTteHuil. TuUmbl pacTUTENbHBIX TKAHEU:
oOpa3oBaTelibHAs, IOKPOBHAS, MPOBOJSIIIAs, OCHOBHAs, MexaHudeckas. (OCOOCHHOCTH CTpoeHUs, (YyHKIUH wu

PacIIoIOKEHUs TKaHEN B OpraHax pacTeHUN

4.3

BereratuBHble M reHepaTUBHBIE OpraHbl pacTeHuil. @YHKIIMU OPraHoB M cucTeM opraHoB. Kapkac pactenuil. [[BuxkeHue
MHOTOKJIETOYHBIX PACTEHHMM: TPONM3MBI M HAacTHM. lloriomieHune BOJBI, YIVIEKHCIOTO ra3a M MHMHEPAJIbHBIX BELIECTB
pactenusimMu. Jlpixanue pacrenuil. uddysus ra3oB uepe3 MOBEPXHOCTh KJIETKU. TpaHCHOPTHBIE CHUCTEMBI PACTEHHM.
Beinenenue y pacreHnii. 3ammra y MHOTOKJIETOUHBIX pacTeHnd. Kytukyna. CpencTBa NacCUBHOM M XUMHYECKOW 3aIllMTHI.
OUTOHIUBI.

PasgpaxkumocTe M perymsanus y OpraHu3MoB. Paznpa)kmMoCTh M peryisiius y MHOTOKJIETOYHBIX pacTeHui. PocToBble

BEIICCTBA U UX 3HAYCHHC

4.5

MHOTOKIIETOYHEIE KMBOTHEIC. B3amMOCBsI3b "acTeii MHOTOKJIETOYHOI'O opraHusMa. TKaHI/I, opradHbl U CHCTEMBI OpPraHoOB
MHOT'OKJICTOYHOT'O OpraHu3ma. OpFaHI/ISM Kak €IWMHOC LICII0C. I'omeocras. TkaHu >KUBOTHBIX M YejIOBeKa. THITBI JKHBOTHBIX
TKaHEH: SIIUTCIMATIbHAsA, COCAUHUTCIIbHAsA, MBIIICYHAsA, HCpPBHAas. OcobeHHoctH CTPOCHUA, (byHKI_II/Iﬁ 1 PaCIIOJIOKCHUS

TKaHEH B opraHax >XMBOTHBIX W YC€JIOBCKa




Opradbl U CHUCTEMBI OpPraHOB >KMBOTHBIX. DYHKIIMU OpraHOB W cucTeM opraHoB. Omopa Ttena opraHu3MoB. CKeNeTh
OJIHOKJIETOYHBIX M MHOTOKJIETOUYHBIX )KUBOTHBIX. HapykHbI! 1 BHYTpeHHMH ckeneT. CTpPOCHHUE U TUITBI COSTMHEHUS KOCTEH.
JIBM>KEHE MHOTOKJIETOYHBIX KMBOTHBIX. [IuTaHue kuBOTHBIX. [IMTaHME MO3BOHOYHBIX )KUBOTHBIX. JIbIXaHHE KHUBOTHBIX.
Kosxnoe apixanue. XKabepHoe u JIETOYHOE JbIXaHUE.

JIpixaHue TMO3BOHOYHBIX JKUBOTHBIX. OBOJIIOIIMOHHOE YCIOKHEHHE CTPOCHMS JIETKUX TIO3BOHOYHBIX IKHUBOTHBIX.
JpIxarenbHas cucTemMa 4YesioBeka. MeXaHW3M BEHTWISIUUM JIETKUX y NTUIl U MJIEKOMUTAIOMMX. TpaHCIOPT BEUIECTB Y
Opranu3MoB. TpaHCIOPT BEUIECTB y KUBOTHBIX. KpoBeHOCHas crcTteMa u €€ opranbl. KpoBeHOCHas cucTeMa Mmo3BOHOYHBIX

KUBOTHBIX. Kpyru kpoBooOpamieHusi. DBOJIIOLUOHHBIE YCIOKHEHUS CTPOEHUS KPOBEHOCHOW CHUCTEMBI IMO3BOHOYHBIX

4.6 KUBOTHBIX. Boifienenue y opranusmoB. Beinenenue y sxuBoTHbIX. CokpaTuTenbHble Bakyosu. Opranbl BeiaeneHus. CBs3b
MOJIOCTH Tejla C KPOBEHOCHOW U BBIACIUTENbHON CcUCTEeMaMH. BblJeneHrne y MO3BOHOYHBIX JKHUBOTHBIX. 3alluTa Yy
MHOTOKJIETOYHBIX KUBOTHBIX. [IOKPOBBI M UX MPOU3BOAHBIE.

Pa3znpaxxuMocTh U peryssus y opranu3moB. Pa3apaxuMocTs y OJHOKJIETOUHBIX opraHu3MoB. Takcucel. Pazapaxxumocts u
perynsuusi y MHOTOKJIETOUHBIX pacTeHui. PocToBbIe BelecTBa U MX 3HaUCHUE.
HepBHas cucrema u pedekTopHas peryisnus y MHOTOKIETOYHBIX >KMBOTHBIX. HepBHas cucremMa u e€ OTIEINBI.
DBOJIIOLMOHHOE YCIOXKHEHNE CTPOCHUSI HEPBHON CHCTEMBI Y )KMBOTHBIX.
Pa3pabotka amroputmMoB u mporpamm s 3PQPeKTHBHON (YHKIMOHATBHOW aHHOTAllMM TE€HOMOB, TPAHCKPUIITOMOB,
MIPOTEOMOB, META00JIOMOB MHUKPOOPTaHU3MOB, PACTEHUM, )KMBOTHBIX M YEIOBEKa

S OpranusM 4enoBeKa u ero 3J0pOBbe




Oprassl ¥ CHCTEMBI OpraHOB 4esioBeka. OTIeNbl TOJIOBHOTO MO3ra MO3BOHOYHBIX KMBOTHBIX. Peduiekc u pednexkropHas

nyra. besycnoBHble U ycioBHBIE pediekchl. ['yMopanbHas peryiasius U SHIOKPUHHAS CUCTEMa >KUBOTHBIX M YeJIOBEKa.

5.1
JKenessl SHIOKPUHHONW CHCTEMBI U UX TOPMOHBL JIelCTBHE NOPMOHOB. B3auMOCBS3b HEPBHOM M 3HIOKPUHHON CHCTEM.
['unortanamo-runogu3zapHas cucreMa. Peduekc u peduexkropHas n1yra. besycnoBHble U ycioBHbBIE PeDIEKCHI
3amura opranusma ot OosiesHeil. IMmyHHas cuctema yenoBeka. KineTouHslii U ryMopalibHbIl UMMYHHUTET. BpoKn€HHBIH,

59 MPUOOPETEHHBIN CcrieU(pUUEecKUii UMMYHUTET. Teopusi KJIOHaJIbHO-cesnekTuBHOrO umMmyHHTeTa (I1.0pnux, ®.M.bepher,
C.ToneraBa). BocnamurenbHble OTBETbl OpraHu3MoB. Poib BpOXIEHHOIO HMMYHHTETa B Pa3BUTHH CHUCTEMHBIX
3a00JiIeBaHM

5.3 KpoBenocHnas cucrema u e€ opransl. Cepiie, KpOBEHOCHBIE COCYABI U KpoBb. Kpyru kpoBooOpamienus. Pabota cepama u eé
peryisanus

54 Heixanue yenoBeka. uddysus ra3oB depe3 MOBEPXHOCTh KIETKH. JlpIxaTeiapHas cucTeMa ueioBeka. J[prxatenpHas
MIOBEPXHOCTb. Perymsuus apixanus. JlpixarenabHbie 00bEMBI

55 [ImmeBapurensHas cucreMa  4enoBeka. OTaensl  NUIICBAPUTEIBHOIO  TpakTa.  IIuIeBapuTENBHBIE  JKEJE3BI.
BHyTpHII010CTHOE U BHYTPUKJIETOYHOE ITUILEBAPEHUE

5.6 [ToxpoBel 1 ux npousBoanble. Opranbl BbiaeneHus. Ilouku. CtpoeHune u QyHKIHMOHUpOBaHHE HedpoHa. DuiabTparys,

CCKpCHIus U O6paTHOC BCAaChIBAHUEC KaK MCXaHHU3MbI pa6OTLI OPraHoB BBIJACJICHUA. 06pa30BaHHe MOYH Yy 4CJIOBCKa




5.7

I[BI/DKGHI/IG YyeJIoBeKa: MbIlIeuHas cucremMa. CKeJleTHEIE MBIIIIBI 1 UX pa60Ta. CTpOCHI/Ie " TUIIbI COCAMHCHUA KOCTeH

6 Teopus 3Bomtonuu. PasButue xu3HU Ha 3eMiie
OpomoronHas Teopust Y. [apsuna. [Ipeanochuiku BO3HUKHOBEHHS MapBUHU3MA. JKU3Hb W HaydHasl JesTEIbHOCTH Y.
JapBuHa.
6.1 JIBuKymiye cuiibl 3BoJIoMK BUOB 10 Y. /lapBuHY (BbICOKasi MHTEHCUBHOCTh Pa3MHOKEHHUSI OPraHM3MOB, HACJI€JICTBEHHAs

M3MEHUYUBOCTb, 00ph0a 3a CylleCTBOBAHUE, €CTECTBEHHBIN U UCKYCCTBEHHBII 0TOOD).
Odopmnenune cunrernueckor Teopuu sBoonun (CTI). Hevrpanbhas Teopus sBosroruu. CoBpeMEeHHasi 3BOJIOIMOHHAS

O6uosorus. 3HaueHHe HBOJIIOLIMOHHON TEOPHH B JOPMHUPOBAHUH €CTECTBEHHO-HAYUYHON KapTUHBI MUpa




6.2

[Momynsimust kKak dyIeMeHTapHas eIuHHNa SBoJtoIH. COBpEeMEHHBIE METOJBl OLIEHKHM T€HETHYECKOTO pa3zHooOpasus M
CTPYKTYphl momyisiuil. V3MeHeHue reHopOHa MOMYASIUU Kak »dJIEMEHTApHOE »HBOJIIOLIMOHHOE SIBJIEHUE. 3aKOH
reHerudeckoro paBHoBecus [[x. Xapau, B. BaitnOepra.

DneMeHTapHbIe (PaKTOPHI (IBUXKYIIUE CUIIBI) IBOIONMH. MyTanmoHHbI miponiecc. KomOnHaTuBHas n3MEeHYHBOCTb. [[peiid
TE€HOB — CllydailHble HEHAIpaBJICHHbIE M3MEHEHHUS 4acTOT aened B mnomynsuusax. Dddexr ocHoBarens. Murpauuu.
W3onsuus nomynsuii: reorpaduyeckas (mpocTpaHCTBEHHas ), Orooruueckas (pernpoyKTUBHA).

EcrectBennsiii  oTO0Op — HampaBistomuid  ¢akrtop dBomonud. DopMbl  €CTECTBEHHOTO OTOOpa:  JIBIDKYIIHM,
CTaOMIN3UPYIOUINii, pa3peiBatoinii (Au3pynTuBHbIi). [lonoBoit oT6OD.

[Ipucnoco6aeHHOCT, OPraHU3MOB KaK pe3yiabTaT MHUKPOIBOJIONUU. BO3HUKHOBEHHE MPHUCIOCOONEHUNH Yy OpPraHU3MOB.
Apomopdossl U ummoamantanuu. [Ipumepsl mpUCOCOONIEHH y OpraHu3MoB. OTHOCHTEIBHOCTh MPHUCIIOCOOJICHHOCTH
OpraHu3MOB.

Bun, ero xputepun u ctpykrypa. BumooOpasoBaHue Kak pe3yiabTaT MHKPOIBOJONMH. M30msamus — kimtoueBor ¢GakTop
Bu0ooOpazoBanud. Ilytu u cmocoObl BHIOOOpazoBaHMs: ayulonmaTpuueckoe (reorpaduyueckoe), CUMIATPUUYECKOe
(9KOJIOTUYECKOE), «XMTHOBEHHOE» (TOJIUILIOUAN3ALNS, THOpuAn3anus). [MUTeaTbHOCTh HBOIOLIMOHHBIX MTPOLIECCOB.
Mexanu3mbl GopMHUpOBaHHS OMOIOTUYECKOTO pa3HOOOpa3Hsl.

Ponp sBoNrOIIMOHHOI OnooTHHM B Pa3pabOTKE HAaydyHBIX METOJIOB COXpaHEHUs Ouopa3zHooOpaszus. MUKpPOIBOIIOIUS U
KOSBOJIIOIHS MTapa3uTOB M UX X031€B. MexaHu3mbl (GOPMHUPOBAHMS YCTOMYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOpPHOBI C

Hel




6.3

Metoapl u3ydeHUs MakposBomouuu. [laneoHTonornyeckne MeToabl W3ydeHHs HBoiitonuu. Ilepexoansie ¢GopMmbel u
(buIIoTeHEeTHYECKHE PSIIbI OPTaHU3MOB.

buoreorpadpuueckue Meroapl u3ydeHus sBomouuu. CpaBHeHue (Quopbl U (payHBl MaTEepUKOB U OCTPOBOB.
buoreorpaduueckue odnactu 3emind. Buabl-sHIEMUKH U PETUKTHI.

OMOpPHOJIOTHYECKUE U CPaBHUTEIbHO-MOP(OJOTHYECKHE METOJIbl H3YyY€HHUs HBOJIOUMHU. ['eHeTnyeckue MeXaHU3MbI
SBOJIIOIIMM OHTOT€HE3a U MOSBIEHUS BOJIIOIIMOHHBIX HOBIIECTB. ['OMOJIOTHYHBIE U aHAJIOTUYHbIE OpTraHbl. PyTuMeHTapHbIe
opranbl U aTaBU3Mbl. MOJEKYISIpHO-T€HETUUECKHUE, OMOXUMUYECKHE M MaTeMaTHYEeCKHE METOJIbl M3Yy4eHHUS 3BOJIOLUU.
I'omonoruunsie rensl. COBpeMeHHbIE METO/IbI IIOCTPOEHUS (PHIIOTEHETHYECKUX JE€PEBbEB.

XPOMOCOMHBIE MYTaIlMH U SBOJIIOIHS T€HOMOB.

OO6mume 3aKOHOMEpPHOCTH (MpaBmiia) 3BoIONMK. HeoOpatuMocTs sBoIONMKA. AManTUBHAs panuanus. HepaBHOMEpHOCTH

TEMIIOB 3BOJIFOIINH




6.4

Hayunble THIIOTE3bI TPOUCXOKICHUS KXU3HM Ha 3emie. AOWoreHe3 W maHcrnepMmus. JloHaydHBIE MPEACTaBICHUS O
3apOXKACHUM KU3HU (KpealnoHu3M). ['MmoTe3a MmoCcTOSTHHOTO CaMO3apoXKICHUS KU3HU U €€ OnpoBepkeHue onbiTamu .
Penu, JI. Cnamnanmanw, JI. Iactepa. [IporcxoxkaeHue >Ku3HU U aCTPOOHOIIOTHS.

OcHoBHBIE 3Tanbl HeopraHudeckod spomtonuu. [lnanerapHas (reojormyeckas) 3BOJIOLUSA. XHUMHUYECKas 3BOJIIOLUS.
AOUMOTEHHBIN CUHTE3 OpraHnYecKux BemiecTB u3 Heoprannueckux. OneiT C. Mumiepa u . FOpu. O6pazoBanue noJmMepoB
n3 moHomepoB. KoanepBarnas runoteza A.M. Omapuna, runore3a nepBuYHOro Oynbona J[x. XosnaeitHa, TeHeTHYECKas
runiote3a . Mémnepa. PubGosumer (T. Yek) u runore3za «vmupa PHK» V. T'mnbepra. dopmupoBanue meMOpaH u
BO3HUKHOBEHHE IMPOTOKJICTKH.

Hcropusa 3emnn u MeTonibl €€ n3ydeHus. Mckomaemple opranndeckue ocTaTku. I'eoxpoHomnorus u e€ Meroapl. OTHOCUTENIbHAS
1 abcoroTHAs reoXpoHoorus. ['eoXpoHonornyeckas Kana: 30Hbl, 3pbl, IEPUOIBI, STOXH.

HauanpHbie sTambl opranuueckod HBosrOnMU. [losBieHME W DBOJIONHS TEPBBIX KIETOK. ODBOJIONHUS MeTaboIm3Ma.
Bo3nukHoBeHHe mnepBbIX 3kocucTeM. CoBpeMeHHbIE MUKPOOHbIE OMOTUIEHKM KaK aHaJor MEpBbIX Ha 3emiie COOOIIECTB.
Crpomatonutsl. [IpokaprOTHI U 3YKapUOTHI.

[IpoucxoxaeHue 3ykaproT (cUMOUOTeHe3). DBOIOIMOHHOE MPOUCX0XKACHNE BUPYCOB. [IponcxoxieHne MHOTOKIETOUHBIX
opranu3MoB. Bo3HHUKHOBEHHE OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE J3Tambl HBOJIIOIMH BBICIIUX pacTeHuid. OcHOBHBIE apoMopdo3bl pacTeHUW. BbIxox pacTeHuidd Ha Cymny.
[TosiBneHue cropoBBIX pacTeHUI U 3aBoeBaHKue UMU cylnd. CeMeHHbIe pacTeHus. [IporcxoxkaeHne IBETKOBBIX PACTEHUH.
OcHOBHBIE 3Tallbl 3BOJIONUM KUBOTHOTO Mupa. OcHOBHBIE apoMopdo3bl KUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii
B3PbIB — TIOSIBJICHUE COBpPEMEHHBIX THUIOB. [lepBbie XOpAOBble XKHUBOTHBIC. JKU3Hb B BOJE. DBOJIOLUS IMO3BOHOYHBIX.
[Ipoucxoxnenune ampudbuii n pentunuii. [Ipoucxoxaenne muexkonutaromux U nrtul. [Ipunnun xirodueBoro apomopgo3sa.
OcBoeHme 0eCr03BOHOYHBIMU M IO3BOHOUYHBIMH KUBOTHBIMU CYIIIH.

Pa3Butne >xu3HM Ha 3emie MO 3paM U TEpHOJAM: apxeil, MpPOoTepo30ii, Maneo3oi, Me3030i, KaitHo30H. OOrmas
XapaKTEepUCTHKAa KIMMaTa M TeoJIOTMUYEeCKUX mpoueccoB. llosBieHne ©  pacuBeT XapakTEpPHBIX OpPraHU3MOB.

aneo6pa3013aHI/Ie: €ro ycCJIOBH: U BIIMAHUC HA ra30BBIA COCTaB aTMOC(bepI)I.




MaccoBbie BbIMUpPAHHUA — OSKOJIOTHYCCKUC KPHU3UCHI MPOLIIOro. HpI/I‘-H/IHbI n CICACTBUA MAaCCOBBIX BBIMHpaHHfI.

CoBpeMeHHbIN 3KOJOTUYECKHI KPU3UC, Er0 OCOOEHHOCTH




6.5

Pazgenbr u 3agaun anTpomnosnoruu. Meronsl antponojiorud. CTaHOBIEHUE MPEICTABICHUNA O MPOUCXOKICHUH YeIOBEKa.
CoBpeMeHHbIEC HAYUYHbBIE TEOPUH.

Cxo/icTBO 4enoBeKa € KUBOTHBIMHU. CHCTEMaTHYecKOe TMOJIOKEHUE deloBeka. CBHUIIETEIhCTBA CXOJICTBA YEJIOBEKa C
KUBOTHBIMHU: CpaBHUTEIbHO-MOpdooruueckue, SMOPHOJIOTHYECKHE, (DU3UOJIOTO-OMOXUMHUYECKHE, TIOBEICHUYECKHE.
OTnuums 4enoBeka OoT )KHUBOTHBIX. [IpAMOX0kKACHNE U KOMIUIEKC CBA3AHHBIX C HUM IIPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra
Y BTOPOW CUTHAJIbHOM CUCTEMBI.

JIBuKkymiue cuiibl ((pakTophl) aHTPOIIOTEHE3a: OUoIoTUYecKue, conranbable. COOTHOIIEHHE OMOJIOTHYECKUX U COLUATIbHBIX
(hakTOpOB B aHTPOIOTEHE3E.

OCHOBHBIE CTaJIMM AHTPONOTEHE3Aa. ABCTPAIONUTEKN — JBYHOTHE MPEJKH JH0AeH. YeloBeK yMenblil, IEpBbI€ U3TOTOBJICHUS
opymuii Tpyna. UemoBek NPsSIMOXOIAIIMK W TIEPBBIM BBIXOJ JIOACH 3a mpenensl Adpuku. UemoBek reiaenbOeprekuii —
o0mui TpeToK HEaHJEPTAIbCKOTO YeJOBEKa M 4YeJIOBeKa pa3yMHOro. YenoBeK HEaHAECPTATbCKUM Kak BHUJ JIIOJEH
XOJIOAHOTO KiIMMaTa. YemoBEeK pa3yMHBI COBPEMEHHOrO THIIA, JCHUCOBCKUM 4YEJIOBEK, OCBOCHUE KOHTMHEHTOB 3a
npeaenamMu AQpuku.

DBOJIIOLUS COBPEMEHHOTO 4YesoBeka. EcTecTBeHHBIH OTOOpP B MOMYJSAIUAX ueidoBeka. MyTalMOHHBIA Mpolecc Hu
nosmuMopdusM. TlomynsiuoHHble BOJHBL, apeld reHoB, Murpamus u «3(pQexT ocHoBaTes» B MOMYJSALUIX COBPEMEHHOTO
YeJ0BeKa.

YenoBeueckue pacbl. [lonstue o pace. bonbmime pacel: eBporeougHas (eBpasuiickas), aBCTpalO-HErpOHUIHAs
(’xBaTOpUANbHAS), MOHTOJIOMHAS (a3UaTCKO-aMepUKaHCKasi). BpeMs u myTu pacceneHus 4yenoBeKa o rjaaHeTe. EMuHCTBO
yenoBeyeckux pac. HaydHas HecocTOATENbHOCTh pacu3Ma. lIpucrnocoOiieHHOCTh 4YelnoBeKa K pPasHbIM  yCIOBUSM

OKpy»arolei cpebl. BiusiHue reorpaguueckoii cpespl 1 1petida reHoB Ha MOP(OIOTHIO U (PU3HOJIOTHIO YETIOBEKA




DKOCHCTEMBI U IPUCYILIME UM 3aKOHOMEPHOCTHU

7.1

Pa3nenst u 3agaun sxostorun. CBsI3b 3KOJIOTUU C IPYTUMH HaAyKaMU.
Mertoapt sxonoruu. [loneBbie HaOMIOACHNUSA. DKCIIEPUMEHTHI B SKOJIOTUU: IPUPOJAHBIE U JTabopaTopHbie. MoaenpoBanue B

9KOJOTUH. MOHUTOPUHT OKPY>KAIOIIEH CPEIbl: JTOKATBHBIN, pErHOHANBHBIN U TJI00aTbHbIN




7.2

Okonorndyeckue (HakTOpel U 3aKOHOMEPHOCTH MX AedcTBUs. Kiaccudukamusi sxojgormueckux (hakTopoB: aOHOTHYECKHE,
OuoTuyeckue, aHTpornoreHHpie. OOIMME 3aKOHOMEPHOCTH JIEHCTBUS dKojornueckux Qaxtopos. IlpaBuno munumyma (K.
HInpenrens, 0. JIn6ux). TonepanTHOCTh. DBpUOHOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue ¢akropsl. CBeT Kak skoJorndeckuil ¢akrop. JlelicTBHE pa3HBIX YYacTKOB COJIHEYHOIO CIIEKTpa Ha
OpraHu3Mbl. DKOJOTMYECKHE TPYIIbl PAaCTeHUMM W JKUBOTHBIX IO OTHOLIEHHIO K cBeTy. CHUrHajgbHas poJb CBETa.
DoTONEPHOAN3M.

Temnepatypa kak 3kosoruueckuii ¢akrop. JlelictBue TemmnepaTypsl Ha opraHu3mbl. [loHKkUIOTEpMHBIE 1 TOMOHOTEPMHBIE
OpraHu3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTaHU3MBI.

Brnaxuocts kak skonornueckuid ¢akrop. [IpucnocobmenHuss pacTeHuid K mojaep)aHuio BogHoro Oamanca. Kiaccuduxarmst
pacTeHuil o OTHOIIEHHUIO K Bojie. [Iprcrnocobiennst KUBOTHBIX K U3MEHEHHUIO BOJJHOTO peXUMa.

Cpensl  oOuTaHMsI ~ OpraHM3MOB:  BOJHAs,  HA3eMHO-BO3/YyIIHas, IOYBEHHas, [JIyOMHHAs  IOJMNOYBEHHAs,
BHyTpHOpranusMeHHas. du3nko-xumMudeckue 0COOEHHOCTH cpell 0OUTaHusl opraHu3MoB. [Iprcrnoco6ieHuss opraHu3MoB K
JKU3HHU B PA3HBIX CpENax.

buosornyeckue putmbl. BHemnume u BHyrpeHHHEe puTMbl. CyTOYHBIE W TOAMYHBIE PUTMBL [IpHcrOCOOIEHHOCTD
OpPraHU3MOB K CE30HHBIM U3MEHEHUAM YCIOBUMN )KU3HU.

XKuznennsie ¢popmbl opranu3MoB. IlonsTre 0 xu3HEeHHOH (opme. Ku3HeHHbIe (GOPMBI paCTEHUIl: AepeBbsl, KYCTAPHHUKH,
KYCTapHMYKH, MHOIOJIETHUE TpaBbl, OJHOJIETHHE TpaBbl. JKu3HEHHbIE (OPMBI JKUBOTHBIX: T'MIPOOUOHTHI, I€OOMOHTHI,
a’po6uoHTHl. OCOOEHHOCTH CTPOEHHS 1 00pa3a KHU3HU.

buotnueckue Qakropel. Buabl OnoTnyeckux B3aUMOJCHCTBUIN: KOHKYPEHIMS, XMIHUYECTBO, CUMOMO3 U €ro (hOopMBbl.
[lapazutusM, Koomepauusi, MYTyaln3M, KOMMEHCAIM3M (KBapTUPAaHTCTBO, HaxyeOHHuyecTBO). Herpoduueckue
B3aMMO/IEHCTBUS (TOonM4eckue, popuueckue, padbpuieckue). 3HaueHNe OMOTUYECKUX B3aMMOACHCTBHM JUIs CyIeCTBOBaHUS

OpraHnu3MoOB B Cpeac oOuTaHMus. HpI/IHI_II/IH KOHKYPCHTHOI'O UCKIIFOYCHU A




7.3

DKOJIOTUYECKHE XapaKTePUCTHKU MOMyisiiud. [lomymsius kak Ouosiormueckas cucrema. Poyib HEOJTHOPOIHOCTH CPEIbI,
¢usnueckux OapbepoB M OCOOECHHOCTEH OHMOJIOTHH BHIOB B (POPMHUPOBAHUHU MPOCTPAHCTBEHHOH CTPYKTYPHI MOITYJISITUH.
OcHOBHBIE TIOKA3aTeNIU MOMYJISIIIUU: YUCIEHHOCTh, TNIOTHOCTh, BO3PACTHAS U TOJIOBAsI CTPYKTYpPa, POKIAEMOCTh, IPUPOCT,
TEMIT pOCTa, CMEPTHOCTh, MUTPAITHS.

DKoJyiorrueckasi CTpykrypa mnomyisiuu. OleHKa YHUCIEHHOCTH NOMyNsiuu. JMHaMuka momyasuuu W e€ peryssius.
buotnueckuit nmoteHIman nonyasuuu. MoaenupoBaHue JUHAMUKHA TOMyNsiud. KpuBble pocTa YMCIEHHOCTH TOMYIISIUH.
Kpussie BepKMBaHUA. Perynsiust 4MCI€HHOCTH MOMYJANHN: posib (aKTOPOB, 3aBUCSIINX W HE 3aBUCSINHX OT IJIOTHOCTH.
Dkojorudeckue crpareruu BuaoB (I- u K-crparerun).

[Tonsatue 00 »3Komormveckoil Humie BUAA. MectooOutanne. MHoromepHas MoJeNb dKojorudyeckoit wumu JIx.U.
XarumHcoHa. Pa3Mepsl skosorndyeckoi HAmm. [loTeHnranbpHas u peaan30BaHHAs] HULIN.

Bun kak cucrema momynasiuid. Apeanbl BUAOB. BUIBI M HMX >KU3HEHHBIE CTPATErMU. 3aKOHOMEPHOCTU TOBEICHHUS W

MUTpaLUi )KUBOTHBIX. BHoornyeckne MHBa3um 4yKepoJHbIX BHUI0B




7.4

CooOmiectBa opranm3mMoB. buoreHo3 u ero cTpykrypa. CBsi3u MEXAy OpraHu3MaMyd B OHOIlCHO3e. DKOCHUCTEMa Kak
otkpbiTas cuctema (A./x. Tencnu). OyHKIMOHANbHBIE OJOKM OPraHU3MOB B 3KOCHCTEME: MPOIYLEHThl, KOHCYMEHTHI,
penyueHntol. Tpoduueckue ypoBHH. Tpoduueckue mnenu u ceTd. AOMOTHYECKHE OJIOKH 3KOCUCTeM. [louBBI M WIIBI B
sKocucTeMax. KpyroBopoT BemecTB v IOTOK SHEPTHU B IKOCUCTEME.

OcHOBHBIE TIOKa3aTeH YKOCHCTEMBI. briomacca 1 mpoIyKius. DKOJIOTHIECKHE TTHPAMHUIBI YHCENT, OMOMACChl U DHEPTUH.
HamnpasiieHHbIE 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKIecCHd. [lepBUYHBIE W BTOPUYHBIE CYKIIECCHH M WX TNPHYHHBL
AHTponoreHHsle Bo3iecTBUs Ha cykueccuu. Kimrmakcnoe cooOmiectBo. bropasnooOpasue u noiaHoTa KpyroBOpoTa BEIIECTB
— OCHOBA YCTOMYMBOCTH COOOIIECTB.

[IpupomHbie  SKOCHCTEMBI.  AHTPOTIOTEHHBIE  3KOCHUCTEMBL.  Arposkocucrema. ArporeHo3. Pazmuuua  mMexnay
AHTPONOTEHHBIMU U MPUPOTHBIMU HIKOCHCTEMAMHU.

Ypboskocucrempl. OCHOBHBIE KOMITOHEHTHI ypOoskocucteM. ['opojackas diopa u dayna. CuHaHTpOMU3AIUs TOPOIACKOM
¢daynbl. buonoruueckoe u X03sIICTBEHHOE 3HAYEHHE arpoOdKOCUCTEM M ypOo3KkocHucTeM. 3aKOHOMEPHOCTH (HOPMUPOBAHUS
OCHOBHBIX B3aHMOJICHCTBHI OPraHU3MOB B IKOCHCTEMAX.

[lepenoc sHepruM U BEIIECTB MEXAY CMEKHBIMH 3KOCUCTEMaMU. Y CTOHYMBOCTh OPraHU3MOB, MOMYJISIUI U 3KOCHCTEM B

YCIOBUAX €CTECCTBCHHBIX U AHTPOIIOI'CHHBIX BOS,Z[GﬁCTBHfI




buocdepa — obmeruranerapaast 00071049ka 3eMITH, T/Ie CYyIIECTBYET WM CyIIecTBOBasIa )u3Hb. Yuenue B.W. Beprauckoro o
o6uocdepe. Obnactu 6nocdeps! u e€ cocran. JKuBoe BenecTBo OHOchEphl U €ro QyHKIUH.
3akoHOMEpHOCTH cymiecTBoBaHus Ouocdepbl. OcobeHHOCcTH OMochepsl Kak IIOOATBHOW 3KOCHCTeMBI. JlnHammueckoe

paBHOBecHe B Ouocdepe. KpyroBopoTs! BelecTB U OMOreOXUMHUUYECKHE ITUKITBI (YTiIepoia, a3oTa). PATMUYHOCTD SIBJICHUH B

7.5 ouocdepe.
3oHanpHOCTh Ouocdeprl. [loHsTHe 0 Ouome. OcCHOBHBIE OHWOMBI CYIIM: TYHJpa, XBOWHBIE Jieca, CMEIIaHHbIE U
LIMPOKOJIUCTBEHHBIE Jieca, CTENH, CAaBaHHbI, IYCTBIHH, TPOIHMYECKHUE Jeca, BbICOKOrophs. Kimmar, pacTUTenbHBIA U
KUBOTHBIN MUP OMOMOB CYIIIH.
CrpykTypa 1 QyHKIUS KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTeHIMana u ouochepHbIx QyHKIUH
DKOJIOTHYECKHE KPU3HUCH M X MPUYHUHBI. Bo3nelicTBue uenoBeka Ha 6uochepy. 3arps3HeHne Bo3ayiHoM cpenbl. OxpaHa
BO3/yXa. 3arpsi3HEHHE BOJAHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Paspyiienue mouBbl. OXpaHa NMOYBEHHBIX PECYPCOB.
W3meHeHne knumara.

76 AHTpPOIOT€HHOE BO3/ICUCTBHUE HAa PACTUTEIbHBINA U KUBOTHBIN MUp. OXpaHa pacTUTENBHOTO U KUBOTHOrO Mupa. OCHOBHBIE

MIPUHIIUIIBI OXpaHbl Ipupoabl. KpacHsie kauru. Ocobo oxpansemsie npupoaabie Tepputopun (OOIIT). borannueckue cambl
Y 300JI0TUYECKHE MMAPKU.
OCHOBHbBIE TPUHLUIIBI YCTOWYMBOIO PAa3BUTHSA YEJIOBEYECTBA U MNPUPOAbl. PanyoHanbHOE NPUPOJONOIL30BAHUE U

COXpaHCHHEC OHOJIOTHYECKOTO pa3H006pa31/151 3eman




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

* buonorus. buonorudyeckue cuctemMsl U mpoiiecchl; 10 kiace. yriyoieHHoe
obyuenue TepemoB A.B., IletpocoBa P.A. OGmiecTBO ¢ OrpaHMuYEHHON
oTBeTCTBeHHOCTHIO « O] MHEMO3MHA»

* buosnorus. buonoruueckue cucteMsl U poiiecchl; 10 kace. yriyoieHHoe
obyuenue. TepemoB A.B., IlerpocoBa P.A. O011ecTBO ¢ OrpaHUYEHHOM
oTBeTcTBEHHOCTHIO « MOl MHEMO3HNHA »

[Taceunuk B.B., Kamenckuit A.A., PyorioB A.M. u apyrue; rnoj peaakiuen
[Taceunuka B.B. buonorus. Yrinyonenusiii ypoens. 10 kiacc. M.:
ITpocsenienue 2023

[Taceunuk B.B., Kamenckuii A.A., PyOmioB A.M. u npyrue; noj peaakuuei

[Taceunnka B.B. buonorus. Yrinyonenusiii ypoBens. 11 kimacc. M.:

ITpocenienue 2023

METOANYECKHUE MATEPHUAJIBI JJISI YUUTEJIA

[Taceunuk B.B., Kamenckuit A.A., PyomioB A.M. u apyrue; 1moj peaakiuen
[Taceunuka B.B. buonorus. Yroyonennsiii ypoersb. 10 kimacc. M.:
IIpoceemenne 2023

ITaceunuk B.B., Kamenckwuii A.A., PyonioB A.M. u apyrue; 1moj peaakiueu

[Taceunuka B.B. buonorus. Yrnybnennsiit ypoenb. 11 kmacc. M.:



IIpocsemenne 2023

buonorus. 10-11 knaccel. YrayOneHHbIH ypoBeHb. MeToquueckoe mocooue.
"JInnusa xu3uu" Ilaceunuk B.B.

buonorus. 10-11 knaccel. COOpHUK 3a/1a4 U yIIpaKHEHUH. YTIyOJIeHHBIH
ypoBeHb. ®I'OC. ITaceunnk B. B. Co6oner A. H.

buonorus. EI'D. Paznen "I'enetuka". TpeHupoBOUHAS TETPAb.

Kupunenko A.A.

buonorus ans aburypuentos: EI'D, OI'D u Onumnuans! 11006010 ypoBHS
CJIOXHOCTH, B 2-X TT. ToM 1: OcHoBbI kinaccudukanuu, Kierka, Bupycsi,

Pacrenus, )KuBoTHsbie

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

https://prosv.ru/

https://resh.edu.ru/

https://anatomcom.ru/

https://www.sbio.info/
https://web.archive.org/web/20141007145643/http://school-
collection.edu.ru/collection/

college.ru

https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
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