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MNOACHUTEJIBHASA 3AIINCKA

[Tporpamma no yuebHomy npeamery "buonorus” (ganee - 6M070rHs) HA YPOBHE CPEIHETO
obmiero oopazoBanus paspadorana Ha ocHoBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-03
«O06 obOpazoBanun B Poccuiickoit Depepanum»y, ®I'OC COO, Konnenmuu mnpenomaaBaHus
yuebHoro npeamera «bruoNOrus» U OCHOBHBIX IMOJIOKEHUN (penepanbHOoi pabodeil mporpamMmbl
BOCTIUTAHMS.

VYuebnsiii npeamer «buonorus» yrmyonénnoro ypoBHs wu3yudenust (10—11 xmaccer)
ABIIIETCS. OJJHUM M3 KOMIIOHEHTOB IpeaMeTHOM oOnactu «EcTecTBEeHHO-HAYUHBIE MPEAMETHIY.
Cormacao mnonoxenusim PI'OC COO mnpodwibHble y4eOHBIC NpPEIMETHI, H3y4YaeMble Ha
yrayOnEHHOM YpOBHE, SIBISIOTCS criocoOoM mauddepeHnnanud o0ydeHuss Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHUS M NMPHU3BAaHBI 00ECIEYUTH MPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIHMM,
CpeIHUM OOIIUM, CpeIHUM MpOoQecCHOHAIbHBIM U BBICHIMM OOpa3zoBaHueM. B To ke Bpems
KOKIBIA U3 3THX Y4€OHBIX MPEIMETOB JOHKEH ObITh OPUEHTHUPOBAH HA MPHUOPUTETHOE PELICHUE
00pa3oBaTeNbHBIX, BOCIUTATENFHBIX U PA3BUBAIOIIUX 33]ad, CBS3AHHBIX C MpoQopHeHTanuen
0o0y4aroluxcsi U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOM O0JIacTM HayyHOro 3HAHUA,
CBSA3aHHOTO C OWOJOTHEH, MEAUIIMHON, SKOJOTHEH, TMCHUXOJOTHEH, CIIOPTOM WM BOCHHBIM
JIEJIOM.

[Iporpamma no yuebHomy npenmery "buonorus" naér nmpencraBiieHre O LEIH U 3a/1a4ax
u3ydeHus yaeOHoro npeamera «bruonorus» Ha yriyOn€HHOM ypOBHE, ONpeaessieT 00s3aTebHOe
(MHBapuaHTHOE) TMPEAMETHOE COJAEp)KaHHUEe, €ro CTPYKTYpUPOBAHHE MO pa3ieliaM U Temawm,
pacmpeziefieHue 1o KiiaccaM, peKOMEHAYeT MOCIe10BaTeIbHOCTh U3yUeHHUsl yueOHOro MaTepuana
C y4€TOM MEXNPEAMETHBIX M BHYTPHUIPEAMETHBIX CBsS3€H, JIOTMKM Y4eOHOro mporecca,
BO3PACTHBIX OCOOCHHOCTEH 0oOydarommxcsi. B mporpamMMe mo OHONOTHH peali30BaH MPUHITUTI
MPEEeMCTBEHHOCTH C HW3Yy4Y€HHEM OHOJOTMM Ha YPOBHE OCHOBHOTO O00IIero o0pa3oBaHus,
Omaromaps uyeMy [pPOCMaTpPHBAeTCS  HAMPaBICHHOCTh Ha  MOCIEAyIoIlee  pPa3BUTHUE
OMOJIOTUYECKUX 3HAHWH, OpPUEHTHPOBAHHBIX Ha (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, 3KOJOTUYECKOIO MBIIUICHUS, IPEACTaBICHUNH O 3I0pOBOM 00pase >KM3HH, Ha
BOCIIUTaHHE OEpeHOro OTHOIIEHUS K OKpyXarolled NpupoaHoi cpene. B mporpamme mo
OMOJIOTUM Tak)Ke IMOKa3aHbl BO3MOXKHOCTH ydeOHOro mpeamera «buonorus» B peanuzanuu
tpeboBanuiit ®I'OC COO K mIaHupyeMbIM JUYHOCTHBIM, METANPEIMETHBIM U IPEIMETHBIM
pesyapTaTaM oO0ydeHuss U B (OPMHUPOBAHMHM OCHOBHBIX BHJIOB Y4e€OHO-TIO3HABATEIHHOMN
NeSITeIbHOCTH O0YYaloIUXcs M0 OCBOSHHMIO COJEp)KaHUs OHOJOrMYecKOoro oOpa3oBaHMs Ha
YpOBHE CpefHero oo1ero oopazoBaHusl.

VYuebHsblii npeaMer «buonorus» Ha ypoBHE CpeaHEro oOmero oOpa3oBaHHS 3aBEpIIAET
Ouonoruueckoe 0Opa3oBaHUE B IIKOJE U OPUEHTUPOBAH HAa pacIIMpeHue U yriyOsieHne 3HaHui
oOyyaromuxcst O JKMBOH THpUpPO/E, OCHOBAX MOJEKYISIpHOW W KJIETOYHOH Ouosoruw,
AMOPHONIOTUN U OWOJIOTHH Pa3BUTHsL, F€HETUKH, CEIEKIMHU, OMOTEXHOJOIHH, 3BOJIOIMOHHOTO
YUEHUSI ¥ DKOJIOTHH.

Nzyuenue yuebHoro npeamera «buonorus» Ha yriayOJIeHHOM YpOBHE OpPHEHTHPOBAHO Ha
MOJATrOTOBKY OOYyYaroIuXcs K TMOCIEAYIOIIEMY MOJIY4YEeHUIO OHOJIOrHYecKoro oOpa3oBaHHUs B
By3aX W OpPraHU3alUsAX CpPeIHEro npodeccuoHanbHOro oopazoBanus. OCHOBY €ro COAEp)KaHUS
COCTaBIISIET CHUCTEMa OMOJOTHMYECKMX 3HAHWH, TOJYYCHHBIX MPH HM3YYCHUH OOYUYArOIIUMUCS
COOTBETCTBYIOIIMX CHCTEMaTHYECKHX pa3/esoB OHOJOTMHM Ha YpPOBHE OCHOBHOIO OOLIETO
oOpa3zoBanus, B 10—11 kmaccax 3Tu 3HaHUS MOTY4YarOT pa3BUTHE. Tak, pacIIMPEHbI U YTIyOIeHbI
OMOJIOTUYECKHE 3HAHUSA O PACTEHHSX, JKMBOTHBIX, Ipubax, OaKTepusix, OpraHu3Me YelOBeKa,
O0MMX 3aKOHOMEPHOCTSIX IKH3HH, JOMOJHHUTEIBHO BKJIIOUEHBI OHMOJIOTUYECKHE CBEICHUS



MPUKJIATHOTO M TMOMCKOBOTO XapaKTepa, KOTOpble MOXHO HCIOJIb30BaTh KaK OPUEHTHPHI IS
MOCIEAYIONETo BeIOOpa mpodeccun. Bo3mMokHa Takke WMHTETpanus OMOJIOTHYECKUX 3HAHHUHA C
COOTBETCTBYIOIIMMHU 3HAHHUSIMH, TTOJTYICHHBIMHU 00yUJaIONUMUCS TIPH U3y4eHUHN (QU3UKH, XUMUH,
reorpauu u MaTEMaTHKH.

CtpykTypa mnporpamMmbl 1Mo ydeOHOMY mnpeamery "buosjorusa" oTpakaeT CHCTEMHO-
YPOBHEBBIM M 3BOJIOLUOHHBIM MOAXOAbI K M3yueHUto Ouosoruu. CoOriacHo MM, HU3y4aroTCs
CBOMCTBA UM 3aKOHOMEPHOCTH, XapaKTEepPHBIE JIJISl )KMUBBIX CUCTEM Pa3HOI0 YPOBHS OpraHU3aluHy,
SBOJIIOIIMM OPraHUYECKOT0 Mupa Ha 3emile, COXpaHEHHUS OHOJOTMYEeCKOro pazHooOpas3us
miaHeTel. Tak, B 10 Kiacce HM3ydarOTCs OCHOBBI MOJICKYJISIPHOW M KJIETOYHOM OHOJIOTHH,
AMOPHUOJIOTUN U OUOJIOTUU PA3BUTHS, TEHETHKU U CEICKIIUN, OMOTEXHOJOTHH M CHHTETHYCCKON
OMoNIOTHH, aKTYyaJU3UpPYIOTCS 3HAaHUS OOydaroummxcsi 1Mo OOTaHWKE, 300JIOTUH, AHATOMHH,
¢uznonoruu venoseka. B 11 kitacce M3y4aroTcsi SBONIOIMOHHOE yYEHUE, OCHOBBI AKOJIOTHU U
ydeHue o omocdepe.

VYuebubiii npeamer «buonorus» NpuU3BaH OOECIEYUTH OCBOCHHE OOYYaIOIMIMMUCS
OMOJIOTMYECKUX TEOpUM W 3aKOHOB, HJEH, NPHUHIIMIOB M TpaBWJ, JEXKAaIIMX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAay4YHOH KapTHHBI MHUpa, 3HaHUH O CTPOEHUH, MHOro0Opazuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJSIUU, OHOIEHO03a, DKOCHCTEMBI, O BBIIAIOIINXCS
HayYHBIX JOCTHXKEHUSIX, COBPEMEHHBIX HCCIIECOBAHUAX B OMOJOTHH, MPHUKIAIHBIX aCMeKTax
Ounonornyeckux 3HaHWH. /g pa3BUTHS W MOIAEp)KaHUS WHTEpeca O0O0YJaromuXxcs K OMOIOTHH
HapsIly CO 3HAYUTEIBHBIM 00bEMOM TEOPETHUECKOI0 MaTepuaia B COACPKaHUHU MPOTrPAMMBI IO
OHOJIOTUM TPETyCMOTPEHO 3HAKOMCTBO C HUCTOpUEH CTAaHOBIICHUS U PA3BUTHS TOW WIM MHON
obsacTi OMOJIOTUH, BKJIAJOM OTEYECTBEHHBIX U 3apyOCKHBIX YUEHBIX B PEHICHUE BAXKHEUIINX
OHMOJIOTUYECKHUX M HKOJIOTHUECKUX MTPOOIIEM.

Llenp u3yuenus yuebnoro npenmera «buosiorus» Ha yriayOn€HHOM ypOBHE — OBJa/ICHUE
O0y4JaloIMMHUCS 3HAHUAMU O CTPYKTYPHO-(YHKIHMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
Pa3HOTO paHTa ¥ MPUOOPETEHNE YMEHUH HCIIOJIb30BaTh 3TH 3HAHUSA B (OPMUPOBAHUU HHTEpECa
K OomnpeneneHHoi o0sactu mpodecCHOHATbHON NeATebHOCTH, CBSI3aHHOW C OMOJIOTHEH, WU K
BBIOOPY yueOHOr0 3aBeIeHUs sl POAODKEHUS OHMOJIOTHYECKOT0 00pa3oBaHUsl.

JlocTuxenne 1menu u3ydeHust ydyeOHoro npeamera «buonorus» Ha yriyOon€HHOM ypOBHE
oOecrneunBaeTcs pelIeHueM CIEAYIOIMNX 3a1au:

OCBOCHME  OOYYalOIMUMHUCS  CUCTEMbl  OMOJIOTMUECKMX 3HAaHWM: 00  OCHOBHBIX
OMOJIOTHYECKUX TEOPHIX, KOHIIEMIMIX, TUIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTAX M MpaBUIIaX,
COCTABJISIFOIIMX ~ COBPEMEHHYIO  €CTECTBEHHO-HAYYHYH) KapTHHYy MHpa; O CTPOCHHH,
MHOTO00pa3uu U OCOOEHHOCTSX OMOJIOTMUECKUX CUCTEM (KJIETKA, OPTaHu3M, MOIYJISIHS, BHI,
ouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHUSX W COBPEMEHHBIX HCCJIEIOBAHUSIX B
OMOJIOTHH;

O3HAKOMJICHHE  OOYyYarmoIMXCi C  METOAaMHM  TIO3HAHWUS  JKMBOW  MPUPOIBL:
HCCJIEIOBATEILCKUMU METOAaMU OMOJIOTMUECKUX HAyK (MOJEKYJISIpHOU U KIETOYHOM OMoJioruw,
AMOPHOJIOTUN U OMOJIOTHH Pa3BUTHS, TCHETHKH M CEJICKIIMU, OMOTEXHOJOTUH U CUHTETUYECKOU
OMONOTUM, TAJICOHTOJOTHH, OKOJOTHH);, METOJaMH  CaMOCTOSITENIbHOTO  MPOBEICHUS
OMOJIOTUYECKUX HCCIIEeNOBaHUI B JlabopaTopuu U B Tpupojae (HaOMOIeHUE, H3MEPEHUe,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);

OBJIaJiIcHUE OOYYaIOUIUMUCS YMEHMSIMH: CaMOCTOSITENIbHO HaXOAWTh, aHAIU3UPOBATH U
HCIIOJIE30BaTh OMOJIOTUYECKYI0 MH(POPMAIUIO; MOIH30BATHCS OHMOJIOTUYECKONW TEPMUHOJIOTHEN U
CUMBOJIUKOW; yCTaHaBIUBaTh CBSI3b MEXAY pa3BUTHEM OWOJOTMM W  COLMAIBHO-
HKOHOMHUYECKUMHU M HKOJIOTUYECKUMHU MPOOJIEeMaMH YelIOBEYEeCTBA; OIEHMBATh IOCIEIACTBHS



CBOEH JEATENHPHOCTH IO OTHOIICHHIO K OKPYKAIOIIeH NPUPOJHON cpene, COOCTBEHHOMY
3JI0POBBI0 U 37I0POBBIO  OKPYXKAIOIUX JIOACH,; OOOCHOBBIBATH M COOMIOJATH MEpPBI
npodMIaKTUKN WHPEKITMOHHBIX 3a00JIeBaHuil, MpaBUia MOBEACHUA B MPUPOAE U 0OecreueHus
0€30MacHOCTH COOCTBEHHOM >KU3HENEATEIbHOCTH B YPE3BbIYAWHBIX CUTYalUSX MPUPOIHOIO U
TEXHOTCHHOTO XapakTepa; XapaKTepu30BaTb COBPEMEHHbIC Hay4dHble OTKpPBITHS B 001acTu
OuoJjoruu;

pasBUTHE Yy 00YYAIOLINXCSl MHTEIUIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B mpoliecce
3HAKOMCTBA C BBIJAIOMIMMHCS OTKPBITUSMH M COBPEMEHHBIMHU HCCIIEOBAaHHUSIMH B OHOJIOTHUH,
pelaeMbIMH €10 MpodjIeMaMHu, METOJ0JIOTHEel OHOJIOrMYeCKOro MCCIEeI0BaHusl, MPOBEICHUs
OKCIEPUMEHTAIBHBIX HWCCICJOBAHUM, peleHHs OWOJOTHYECKUX 3a/ad, MOJEIUPOBAHUSL
OMOJIOTUYECKUX 00BEKTOB U MPOIIECCOB;

BOCIIUTAHHUE Y OOYYarOIIMUXCSl LIEHHOCTHOTO OTHOIICHMS K JKUBOM MPHUPOJE B LEJIOM U K
OTIeNbHBIM €€ 00beKTaM U SBJICHUAM; (OPMHUPOBAHUE HSKOJOTUYECKOW, TE€HETUUYECKOU
IPaMOTHOCTH, OOILIEH KyJNbTyphl MOBEIEHHUS B MPHUPOJAE; MHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHHMH;

npuoOpeTeHue 00y4arIUMUCA KOMIIETEHTHOCTH B PAllMOHAIBHOM MPUPOAOIOIB30BaHUN
(cobmroneHne TMpaBWUJl TOBEJACHUS B IIPUPOJIE, OXPaHbl BHUIOB, AKOCHCTEM, OHOCGhEpHI),
COXpaHEHUU COOCTBEHHOTO 3J0POBbA U 3J0POBbS OKPYKAIOIIMX JIOACH (COOMIOICHHUS Mep
npoQUIaKTUKK  3a00JieBaHMM,  oOecrieueHre  O€30MaCHOCTH  KU3HENEATECIbHOCTH B
Ype3BBIYAMHBIX CUTYAIUSAX TPUPOJIHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE HCIIOIb30BaHUS
OMOJIOTUYECKUX 3HAHUN U YMEHUI B MOBCETHEBHOM KU3HU;

CO3/laHUE YCJIOBUH Ui OCO3HAaHHOTO BBIOOpa OOYYAIOUIMMHUCS WHIAMBHIYaTbHON
00pa30BaTeNbHON TPAaeKTOpUH, CHOCOOCTBYIOLIEH MmocienyromeMy IpodecCHOHATBHOMY
CaMOONPEICIICHUIO, B COOTBETCTBUU C WHIUBUIYaJbHBIMU HMHTEpPECAMH M MOTPEOHOCTIMU
peruoHa.

PabGouass mporpamma cdopmupoBaHa ¢ yd€rom paboueil MporpaMMbl BOCHUTAHUSA,
NpU3BaHa O0ECIEUYNTH JOCTHKECHUE JTMYHOCTHBIX PE3yIbTaTOB

- moOyxJeHne o0yJaromuxcst co0I0AaTh Ha YpOKe OOIENpPUHATHIE HOPMBI MOBEJIEHUS .
IpaBuia oO1IeHUs co cTapuMu( MeJarOoru4eCKuMH paboTHUKAMH) u
CBEPCTHUKaMH(00y4aroIUMHUCA ), MPUHIUIIBI yUeOHOW JUCIMIIMHBI U CAMOOPTaHU3al1H;

- NpUBJIEYEHHE BHUMAHUS OOydalolmuXxcsd K LEHHOCTHOMY acHeKTy H3y4aeMbIX Ha
YPOKax sIBJICHUH, UCIIOJb30BaHNUE BOCIIUTATENIBHBIX BO3MOXKHOCTEH COJEPIKAHUS pa3jiena yepes
110/100p COOTBETCTBYIOLIUX YIPAKHEHUII;

- BKJIIOYEHHE B YPOK UIPOBBIX IMPOLELYp, KOTOPhIE MOMOTAIOT MOJAECpKAaTh MOTHBALIMIO
00yyYaroImux K MOJIy4eHHIO 3HAHUH, HATaKUBAHUIO MMO3UTUBHBIX MEXJIMYHOCTHBIX OTHOLICHUH B
KJ1acce, IOMOTaloT YCTaHOBICHHIO T0OpoKenaTeabHON atMochepsl BO BpeMst ypoka

OOmiee 4ymuClIO YacoB, OTBEACHHBIX Ha M3yuyeHUE OHOJIOTMU Ha YriayOJIeHHOM YpOBHE
cpemHero ob6mero oOpaszoBanms, coctaBisieTr 136 gacoB: B 10 kmacce —68vacoB (2 yaca B
Heneno), B 11 kimacce — 684yacoB (2 yaca B HEZCIIO).

Ot10op oOpraHuM3alMOHHBIX (OpM, METOJOB U CpPEACTB OOydeHus OHOJIOTUU
OCYIIECTBIISIETCS ¢ YYETOM CHEUM(PHUKU €ro COJEp>KaHUS U HANpPaBIEHHOCTU HA MPOAOKEHHE
Ouonorudyeckoro oOpa3oBaHMs B OpraHU3alUsAX CpeIHEro Npo(eCcCHOHAIBLHOTO U BBICLIETO
o0Opa3oBaHusl.

OO0s3aTenbHBIM YCIOBUEM TpU O0y4YeHUH OMOJIOTHM Ha YIIyOJEHHOM YpPOBHE SIBIISIETCS
MpOBECHUE J1Aa0OpPaTOPHBIX U TMpakTH4eckux pabor. Takxke ywyacThe oOydamMxcs B



BBIIOJIHEHUM IPOEKTHBIX U  y4eOHO-UCCIIEJOBATEIbCKUX  paboT, TeMaTUKa KOTOPBIX
OIPENEIACTCS YYMTEIEM Ha OCHOBE HUMEIOIIMXCA MATepUaIbHO-TEXHUUYECKUX pPECYpCOB U
MECTHBIX IIPUPOJHBIX YCIOBHIA.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

CoaepxaHue MpPOrpaMMbl, BBIIECJIEHHOE KVYPCUBOM, HE BXOJUT B  IPOBEPKY
rocyznapcTBeHHoU utorosoi arrecrauuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpemenHast 6uonorusi — KOMIUIeKCHas Hayka. Kparkas victopusi pa3BUTHUS OHOJIOTHH.
buonornueckue Hayku M u3ydaemble UMM mpoOiembl. DyHaameHTaldbHbIC, MPUKIATHBIE U
IIOMCKOBBIE HAYYHbIE UCCIIE0OBAHNS B OMOJIOTUH.

3HayeHue Ouojoruu B (HDOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. Ilpodeccun, cBsizanHple c¢ Ouosorueil. 3HaueHHe OHOJIOTHMM B MPAKTUYECKOU
JIEATEIbHOCTH YEJIOBEKA: MEIULIMHE, CEIbCKOM XO34WCTBE, IPOMBILIJIEHHOCTH, OXpPaHe
IPUPOJIBI.

JleMoOHCTpaL U

[Toptpetsr: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Japsun, Y. I'apsei, I
Meunnenb, B. W. Bepnanckuii, M. II. IlaBno, . . Meunuko, H. W. BaBuios, H. B.
Tumodees-Pecosckuit, k. Yorcon, ®@. Kpuk, /1. K. bensies.

Tabmuubl u cxembl: «CBsI3p OMOJIOTUU C APYTMMHU HayKaMm», «CucTeMa OMOJIOTHYECKHX
HayK».

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

JKuBble cuctembl Kak npeaMeT u3ydeHust Ononaoruu. CBONWCTBA )KUBBIX CUCTEM: €JUHCTBO
XUMHUYECKOI'O COCTaBa, JUCKPETHOCTb U LIEJIOCTHOCTb, CIIO)KHOCTh W  YHOPSAAOYEHHOCTh
CTPYKTYpBI,  OTKPBITOCTb,  CAMOOpPraHU3alus, CaMOBOCIPOU3BEIAECHUE, PA3APAKUMOCTb,
U3MEHYHUBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHuM3aldd JKUBBIX CHCTEM: MOJIEKYJISPHBIMA, KIETOYHbIA, TKAHEBbIN,
OpraHNU3MEHHBIM, MONYJIILIHOHHO-BUIOBO, 9KOCHUCTEMHBIN (OMOreoneHOTUYECKHIA ),
6uocdepHsbiil. IIporeccsl, NPoOUCXOASIIME B KUBBIX cucTeMax. OCHOBHbIE MPU3HAKH YKUBOTO.
Kuznp kak (opma cymecTBoBaHus Matepuu. Hayku, usydaroniue >KuBble CUCTEMBl Ha Pa3HbIX
YPOBHSIX OpraHU3alllu.

N3yuenue xuBbIX cucteM. Mertoapl Ouonorudeckod Hayku. HaOmrogeHue, u3mepeHwue,
DKCIEPUMEHT, CHCTeMaTu3auus, MeTaaHanus3. [loHsaTMe o0 3aBUCUMONH M HE3aBHCHUMOM
nepeMeHHoO#. [lnanupoBanue skcnepumenta. IlocranoBka m mposepka rumore3. Hynesas
runore3a. [lonsaTue BEIOOPKU U €€ focTOBEpHOCTh. Pazopoc B Ouonorndeckux JaHHbIX. OneHka
JIOCTOBEPHOCTH IOJIYUEHHBIX pe3ysbTaToB. [IpHUnHbBI MCKaXKE€HUSI PE3yJIbTAaTOB AKCIIEPUMEHTA.
[ToHsITHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanun

Tabmunpelr 1 cxembl: «OCHOBHbIE MPU3HAKU JKU3HM», «BHOJIOrHYEecKHEe CHCTEMBI»,
«CBONCTBA )KMBON MaTepun», Y pOBHHM OPTraHU3ALMH KUBOU MPUPOIb», «CTpOeHNE )KUBOTHON
KIneTkn», «TkaHm  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIIOBEYECKOTO  OpPraHu3May,
«buoreonenos», «buochepay, «MeToabl U3yUeHHUS KUBOH PUPOIBD».

O6opynoBanue: 1abopaTtopHOE 000PYAOBaHUE /IS TPOBEACHUS HAOIIOACHIH, H3MEPEHUH,
HKCIIEPUMEHTOB.

IIpakTnyeckas padora «licnonp3oBaHME pa3IMYHBIX METOAOB IPU H3YYEHUHM MKUBBIX
CUCTEM.

Tema 3. buosiorusi KieTrku



Knerka — cTpykTypHO-QYHKIMOHAIbHAS €IUHULA KUBOrO. VCTOpHS OTKpBITUS KJIETKH.
PaGoter P. I'yka, A. JleBenryka. Knerounas teopus (T. IIBann, M. Illneiinen, P. Bupxos).
OcCHOBHBIE TI0JIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOpUHU.

Metonbl MOJEKYISIpHOW M KJIETOYHOM OMOJIOTMH: MHUKPOCKONHA, Xpomarorpadus,
anekTpodope3, METOJ MEuYeHbIX aTroMOB, AudQepeHIManTbHOe EHTPU(YTupoBaHHE,
KyJIbTUBUPOBAHUE KIETOK. M3yueHue (PuUKCUPOBAHHLIX Kiemok. DIEKTPOHHAsT MUKPOCKOIHSL.
Konghoxanvnas mukpockonus. Bumanvnoe (npusicuznennoe) usyuenue Kiemox.

JdemMoHcTpauMu

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

Tabmuubl U cxembl: «CBETOBOM MHUKPOCKOID», «DIEKTPOHHBII MHUKpOCKOM», «McTopus
pa3BUTHUS METOJI0B MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOM MUKPOCKOI, MHUKPOIIPENapaThl PACTUTEIbHBIX, *UBOTHBIX U
OaKTepHaIbHBIX KIETOK.

Tema 4. Xumndeckasi OpraHu3anus KJIeTKU

XUMUYECKU COCTaB KIETKU. Makpo-, MUKpPO- U YIbTPaMHUKpPOAJIEMEHTH. Boaa u €€ ponb
KaK pacTBOPUTENS, peareHTa, y4acTHE€ B CTPYKTYPUPOBAaHUM KIETKH, TEIUIOPETYJIALHUN.
MuHepanbpHble BEIIECTBA KJIETKH, UX OMooruyeckas pojib. Pojib KaTHOHOB M aHHOHOB B KJIETKE.

Opranuyeckue BellecTBa KIETKU. buonornyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTyphl OeiaKoBOW MoiieKyinbl. llepBuuHas cTpykTypa Oenka, menTHIHAsS
CBs3b. BTopuuHnas, TpeTnyHas, 4eTBepTUYHAs CTPYKTYpbl. [leHaryparus. CBoiicTBa OeJKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKIMN 0enKOB. [Ipuonsi.

VYrneBoabl. MoHOcaxapubl, IuUcaxapuabl, OJIMrocaxapuibl M mHojaucaxapuabl. OOmui
IUIaH CTpPOeHUss U (U3MKO-XMMHUYECKHE CBOICTBa YriieBoAoB. buonoruueckue ¢yHkuuu
YIJIEBOJOB.

Jlunuae!. IMuapodunsHO-THIPOPOOHBIE CBOMCTBA. Knaccudpukanus  mumnmmos.
Tpurnunepuasl, GochorunuIbl, BOCKH, CTepoubl. brnonornyeckue ¢pynkunu munuaos. OOmme
CBOICTBa OMOJOTMYECKMX MEMOpaH — TEKy4yecTb, CIHOCOOHOCTh K CaMO3aMbIKaHHIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxnennoseie kucnorsl. JIHK u PHK. Ctpoenne HyknenHoBbIX KucioT. HykneoTuasl.
[Tpunuun xommuiementapHocTt. IlpaBmino Yapradda. Crpykrypa JJHK — nBoitHas crupais.
Mectonaxoxaenue u 6nonornueckue pynkuuu JJHK. Bunsr PHK. ®ynkunu PHK B knetke.

Crpoenne monekynsl AT®. Makposprudeckue cBsasu B mojiekyine AT®. buonornueckne
¢ynkuun AT®. BoccTaHoBIEeHHBIE TMEPEHOCUUKH, UX (QYHKUMU B KieTke. /pyeue
Hykaeosuompugocamol (HTD). Memoow eeHomuKkuy, mpancKpunmomuKu, npomeoMuKu.

CrpykrypHast Ouosorusi: OMOXMMHYECKHE W OHOPU3NYECKHE HCCIEAO0BAaHUSA COCTaBa U
IPOCTPAHCTBEHHOW CTPYKTYpbl OuOMOINIeKyl. Mooenupoganue cmpykmypvl U QYHKYui
Ouomonexyn u ux komniekcos. Komnvromepnwiii ouzatin u opeanuieckuii cunmes OUOMONEKYI U
UX HenpupoOOHbIX AHALO206.

JleMoOHCTpaL UK

[Hoptpertsr: JI. [oaunr, Jx. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankinun, ®©. Caurep, C.
IIpy3unep.

Huarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW MPHUPOJIEY,
«Pacnpenenenrne XMuMUYECKUX JJIEMEHTOB B JKUBOU MIPUPOJIEN.

Tabmuupbl u cxemsl: «llepuoanueckass TabnMIAa XMMHUYECKUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIbl BOABI», «BemecTBa B cocTaBe oOpraHu3smMoB», «CTpoeHHE MOJIEKYNbl Oenkay,



«CTpyKTyphl O€TKOBOW MOJIEKYJbI», «CTPOCHHE MOJEKYN YIIIEBOJAOBY», «CTpoeHHE MOJICKYI
IununoBy», «HykienHoBble KUCIOTHIY, «CTpoeHHE MOJIEKYIIbl ATD».

Ob6opynoBanue: XMMHAYECKas Mocy1a 1 000pyI0BaHHE.

JladopaTopnasi padora «OOHapyKkeHHE OCJTKOB ¢ IMTOMOIIBbIO KaY€CTBEHHBIX PEAKITUI».

Tema 5. CtpoeHue n QyHKIUM KJIETKH

Tumbl KJIETOK: dyKapHOTHYecKass M IpokapuoTuyeckas. CTpyKTypHO-(YHKIHOHAIbHBIC
00pa3oBaHus KJIETKH.

CtpoeHne TMpOKApUOTHYECKOM KieTkh. KierouHnas crTeHka OakTepuii W apxei.
OcoOeHHOCTH CcTpOeHUs TeTepoTpodHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MecTo u
POJIb IPOKAPHOT B OMOIEHO3aX.

Crpoenne u (QyHKIIMOHHMPOBAHUE dYKapHOTHUECKOW KieTkH. [Imasmarndeckas memOpaHa
(mma3manemma). CTpykTypa IUIa3MaTuyeckoil MeMOpanbl. TpaHCIOPT BEIIECTB 4Yepes
MJIa3MaTHYeCKyl0 MeMOpaHy: maccuBHbBIN (muddysus, obOneruénnas auddysus), aKTUBHBIN
(mepBUYHBIA M BTOPUYHBIN aKkTUBHBIA TpaHcmopt). [lomynponunaemocts memOpanbl. Pabora
HATPHUII-KaJIMEeBOr0 Hacoca. JHAOMUTO3: MUHOIUTO3, (paronnTo3. Dk3ouuTo3. Kinerounas creHka.
Crtpykrypa v QyHKIUU KJIETOYHON CTEHKU pacTeHU, rprOoB.

[Mutomnazma. I{uto3ons. Ilutockener. J[Bwxkenue uutomiaazMbel. OpraHoOUIbl KIIETKH.
OnHOMeMOpaHHBIE OpraHOWABI KIeTKH: »Homnazmarndeckas cetb (DIIC), anmapar ['ombmkw,
JM30COMBI, WX CTpOeHHE W (QYHKIUHU. B3anmMOCBS3b OJHOMEMOpPAHHBIX OPTaHOMIOB KIIETKH.
CtpoeHue TrpaHyIApHOTO peTukynyma. Mexanusm wuanpasienus oenkos 6 JIIIC. Cuntes
pactBopuMbIX  OenkoB. CHHTe3  KIETOYHBIX MeMOpaH. [mamkuii  (arpaHymsipHBI)
SHJIOIIA3MaTHYeCKUi peTukyayMm. CekperopHas (GyHKums amnmapara [onbmku. Moougukayus
benxos ¢ annapame I onvoorcu. Copmuposexa 6enkos 6 annapame I onb0dcu. TpaHCTIOPT BEUIECTB
B KJIeTKe. Bakyomnu pactutenbHbix kieTok. Kierounsrii cok. Typrop.

[TomyaBTOHOMHBIE OpPraHOWUIBI KJIETKH: MHUTOXOHIPUHU, MJIACTUIBL. [Ipoucxodicoenue
mumoxonopuui u niacmuod. Cumodbuocenes (K.C. Mepesckosckuui, JI. Mapeynuc). CtpoeHue u
GYHKIMM MHUTOXOHApUH W 1iacTul. llepBuuHble, BTOpUYHBIE W CIOXHBIE IIACTH[BI
(OTOCHHTE3UPYIOIUX 3YKapuoT. XJOPOIUIACThl, XPOMOIUIACTBI, JIEHKOMIACThI  BBICIIMX
pacTeHUN.

Hemem0OpanHnbie opranoussl kietku CtpoeHne M (QyHKIUUM HEMEMOpPAaHHBIX OpPraHOHNIOB
kietku. PubGocombl.  Ilpomescymounvie @uramenmol. MuxpouiaMeHTbl. AKmuHo8ble
Muxpogunramenmol. MBIIIEUHBIE KICTKH. AKMUHOBbIE KOMNOHEHMbl HEeMbIULeUHbIX KIemOK.
MukpoTtpybouku. Knerounslii 1mentp. CTpoeHHe U JBHXKEHHE JKI'YTUKOB M pPECHHYEK.
MuxkpotpyOouku ruToriasmel. Llentpuons. berku, accoyuupoganuvie ¢ MuKpoguiameHmamu u
Mmuxpompyboukamu. Momopmwie 6enxu.

SAnpo. Obosouka gapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHHE M (DYHKIUH.
Snepubliil 6enkoBblii MaTpuKc. [IpocTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HHTEp(ha3HOM
anape. Jyxpomamun u 2emepoxpomamur. belku XpomMaThHa — TUCTOHBIL. J{uHamuxa s0epHouU
0001104KU 8 Mumose. foepHulil mpancnopm.

Knerounsle  BkimtoueHuss.  CpaBHUTENbHAs  XapaKTEPUCTUKA  KIETOK  3YKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOIA).

JleMoOHCTpaL UK

IToptpetsr: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmuubl u cxembl: «CTpoeHHE SYKAPHOTHYECKOH KIeTKH», «CTpoeHHe >KUBOTHOMN
KIeTKN», «CTpOEHUE pAaCTUTENBHON KIETKW», «CTpOeHHEe MUTOXOHAPUMNY, «Snpo», «CtpoeHne
MPOKAPUOTUYECKOMN KIIETKH.



O6opynoBaHue: CBETOBOW MMKPOCKOM, MHKpPOIpenapaTbl PacTUTENbHBIX, MKHUBOTHBIX
KJIETOK, MUKPOIIpEnapaTbl 0aKTepUaIbHBIX KJIETOK.

JlabopaTopnasi paGora «l3yueHne cCTpoeHUs KIETOK pa3IMuHbIX OPraHU3MOBY.

IIpakTuyeckasi padora «l3yueHue CBONCTB KIIETOYHOU MEMOpaHBI.

JlabopaTopnas padora «/ccnenoBaHue mia3Moin3a U JEMIa3MOJIM3a B PAaCTUTENbHBIX
KJIETKax.

IIpakTyeckas padora «3yueHue IBUKEHUS HUTOIIA3Mbl B PACTUTEIBHBIX KIETKaX).

Tema 6. O0MeH BellecTB M NPeBpallleHNe JHEPTUM B KJIeTKe

AcCUMWISIIIMS U TUCCUMUIISILIMSL — JIBE CTOPOHBI MeTabonu3Ma. Tumbl oOMEeHa BEIIEeCTB:
aBTOTpOGHBIHK M  TeTepoTpoHBIA. YyacTHe KuciIopoga B  OOMEHHBIX  Ipoleccax.
Ounepreruyeckoe oOecrieueHne kieTku: mnpespamenne AT® B oOMeHHBIX Tpoleccax.
@DepMeHTAaTUBHBIM XapakTep peakuuid KIeTOYHOro merabonuszma. DepMeHThI, UX CTPOCHHE,
cBoiictBa u mexaHusMm peiictBus. Kodepmentsl. Omnnuus (EepMEHTOB OT HEOPraHMYECKHX
KaTain3aTtopoB.  benku-akTuBaTtoppl W OEIKU-MHTHOMTOPHL.  3aBUCHMOCTH  CKOPOCTH
(epMEHTAaTUBHBIX PEAKIMI OT pa3Iu4HbIX (PAKTOPOB.

[lepBUUHBI CHHTE3 OpPraHMYECKHX BeIIeCTB B KieTke. DOTOCUHTE3. AHOKCU2EeHHbIU U
oKcueenHvlll  omocunmes y baxmepuu. Ceemocoduparowue nuemMenmsl U NUSMEHMb
peakyuonnoeo yeumpa. Ponp xmnopomnactoB B mporecce GortocuHTe3a. CBETOBas U TEMHOBas
dazpl. @omoovixanue, Cz., C4- u CAM-munvr pomocunmesa. IIpogyKTUBHOCTE (HDOTOCHHTE3A.
Bnusinue paznudabix pakTOpoB Ha CKOPOCTh poTOCHHTE3a. 3HaUeHHEe (OTOCHHTE3A.

XemocunTte3.  PazHooOpasume  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTPUPUIUPYIOIIHE
OakTepuH, )Keae300aKTepuu, cepodaKTepHn, BOJOPOIHBIE OaKTepru. 3HAUCHHE XEMOCHHTE3A.

AnaspoOHbIe opranu3Mbl. Bunbel Opoxenus. [IpoaykTel OpoXeHHS W MX HCHOJIH30BAHUE
YeNIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKThl OMOTEXHOJOTHMH M BO30YAMTETH
Oone3Hei.

AdpoOHBIE OpraHu3Mbl. JTambl HEpPreThdeckoro obmeHa. I[ToATOTOBUTENBHBIN ATarl.
['mukonu3 — 6eCKUCIOPOAHOE PACHIETNIEHUE TIIOKO3bI.

bronorunueckoe OKUCIEHHE, WM KIETOYHOE JbIXaHue. Pojlb MUTOXOHApPUI B MpoIeccax
O6uonornyeckoro okucieHus. Lluximdeckue peakuuu. OxuciaurenabHoe (GochopuiInpoBaHHE.
Onepeuss membpanunozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnou ATD-
cunmaswl. llpenMyiiectBa a’poOHOTO MyTH OOMEHa BEIIECTB IMEpe]  aHadPOOHBIM.
O} PeKTUBHOCTH SHEPTreTHIECKOr0 OOMEHa.

JleMoHCTpan U

[Toprpetsr: [Ix. [puctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Murtuemnn, I'. A. 3aBap3uH.

Tabmuupbl 1 cxembl: «POTOCHHTE3», «IJHEpreTHyeckuii odmen», «buocunres Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000pyA0BaHKE JUIsl IPUTOTOBJIEHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlaGopaTtopnas pabora «/3ydyeHue KaTaqUTUYECKOW aKTUBHOCTH (EepMEHTOB (Ha
MpUMepe aMHIIa3bl WA KaTaaas3bl)y.

Jladoparopnasi pab6ora «l3ydenue (epMEHTATHBHOTO pACIICIUICHUS TEPOKCHIA
BOJIOPOJIa B PACTUTENbHBIX U )KUBOTHBIX KJIETKaX)».

JlaGopaTopHas pa6ora «CpaBHeHHUE MPOLECCOB (POTOCHHTE3a U XEMOCHHTE3a».

JlaGopaTopHas pa6ora «CpaBHEHHUE NTPOLIECCOB OPOKEHUS U JABIXAHHS.

Tema 7. HaciiencrBenHasi uHpopMauus U peaju3anus eé B KiIeTKe



Peaknum marpuyHOro cuHresa. [[pyHIMI KOMIUIEMEHTAPHOCTH B PEAKLUAX MATPUYHOTO
cuHTe3a. Peanmsanus HacnencTBeHHOM WHGpopMauuu. ['eHeTWyeckwii KoJ, €ro CBOICTBa.
Tpanckpunuusa — marpuusbiii cuHTe3 PHK. IIpuHIUMIIBI TpaHCKPUIIIMKU: KOMIUIEMEHTAPHOCTb,
aHTUNAPAUICTIBHOCTh, ACUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6 syxapuomuueckot
knemxe. Hexooupyrowue PHK.

Tpancnsus u e€ aranbl. Yyactue TpancnoptHeix PHK B GmocuuTese Oenka. YcioBus
6uocunresa 6enka. Koguposanue amuHokucnot. Poib pubocom B GnocuHTe3e Oemka.

Coepemenuvie npedcmasieHuss 0 cmMpoeHuu 2eHos.. Perynsuusi aKTUBHOCTH T'€HOB Yy
npokapuot. ['unoresa onepona (. XKako0, XK. Mano). Mozrexyisapuvie mexanuzmvl dKCnpeccuu
eenos y aykapuom. Ponv xpomamuna 6 pezynayuu pabomsl 2eHog. Perynsiusi 0OMEHHBIX
IIPOLIECCOB B KieTKe. KileTouHbIN roMeocTas.

Bupychl — HeksileTouHble ()OPMBI KU3HU U 0OJMUraTtHbie nmapa3uthl. CTpOeHHE MPOCTHIX U
CJIIOKHBIX BHUPYCOB, PETPOBUPYCOB, OaktepuodaroB. JKusneuwwiti yuxn J{HK-cooeporcawux
supycos, PHK-cooepocawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasda,
unmezpasa.

Bupycubie 3aboneBanusi uenoBeka, KUBOTHbIX, pactenuid. CIINI, COVID-19,
COLIMATIbHBIE U MEUIIMHCKHE MTPOOIEMBI.

Buoungopmamura: unmezpayus u ananus bonvuux maccusos («bigdatay) cmpyxkmypruvix
buonoeuueckux OanHvix. Hanomexmonocuu 6 oOuonoeuu u meouyuwne. Ilpocpammupyemvie
Gdynxyuu denxos. Cnocobvl 00cmasKu 1eKapcms.

JdeMoHcTpannn

[Toptpetsr: H. K. Konbuos, /1. . IBaHOBCKUI.

Tabmuner u  cxembl: «bumocuHTe3 Oenka», «[eHeTmueckuii Kom», «BuUpych»,
«baxTtepuodarm.

IIpakTuyeckas padora «Co3anue MOJEIN BUPYCay.

Tema 8. /KuzHeHHBbIH UK KIETKH

Knerounsii mukmn, ero nepuoasl u perymsanus. Mutepdaza m muto3. OcoOeHHOCTH
npolieccoB, nporekaronmx B uatepdase. I[loaroroska kierku k nenenuto. IlpecuHrernueckuit
(TOCTMUTOTUYECKHUI), CHUHTETHYECKUH M TMOCTCHHTETUYECKUH (MPEMUTOTUUYECKUI) MEePUOIbI
uHTEp(Pasbl.

Marpuunsiii  cunte3 JHK —  permmukanusa.  [lpunnuner  perumkanmn — JJHK:
KOMIJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIN  CHUHTE3, aAHTUIAPALIEIBbHOCTh. MeXaHu3M
perummkanuu  JIHK.  Xpomocombl. CrpoeHne xpomocom. Temomepsl u  Telomepasa.
XpOMOCOMHBIIT HA0Op KJIETKM — KapUOTHUIl. JIMIJIOWIHBIA M TariouJHbIA HAO0OPHI XPOMOCOM.
I'omostornunbie XpoMocoMsl. [1010BbIE XPOMOCOMBI.

Henenune kierkn — mMuto3. CTagum MHUTO3a W MPOUCXOJALIME B HUX MpOLECCHl. THIIbI
muto3a. Kaprnoknnes n nutokunes. buonornyeckoe 3HaueHUE MUTO3A.

Perymsimuss mMuToTHueckoro nukia kieTku. I[Iporpammupyemasi kierouHas rubenp —
arornTo3.

Knerounoe s1po, XpoMocombl, (QyHKIIMOHAIbHAS TeHOMUKA. Mexanuzmvl npoaughepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kriemkay» — buoungopmamuvecxkue
Mooenu hyHKYUOHUPOBAHUSL KILEMKU.

JleMoOHCTpaL UK

Tabmuiel u cxembl: «JKU3HEHHBI UK KIETKH», «Muto3», «CTpoeHHE XpOMOCOMY,
«Pemmukanmsa JJHK».



OOGopynoBaHue: CBETOBOM MHKPOCKOI, MHUKpompemnaparbl: «MHUTO3 B KJIETKAaX KOpEIIKa
JTyKay.

JlabopaTopnas pa6ora «HaOmroneHne MuTo3a B KIETKAaX KOHUMKA KOpEIIKa Jiyka (Ha
TOTOBBIX MUKpOIIpEnapaTax)y.

Tema 9. Ctpoenue u GQyHKIIUM OPraHU3MOB

buonormdeckoe  paszHooOpazue  opraHu3moB.  OIHOKJICTOYHBIE, KOJOHHUAIBHEIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KUZHEJECATEIIbHOCTH OJHOKIIETOUHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIH, Ipyrue NpoTUcTsl. KojgoHuanbHbie
OpTaHU3MBI.

B3anMocBs3b 9acTei MHOIOKJIETOYHOTO OpraHu3Ma. TkaHU, OpraHbl U CUCTEMBI OPraHOB.
OpranusMm Kak eguHoe nenoe. ['omeocras.

Tkanu pacrenuit. Tumbl pacTUTENBHBIX TKaHeW: oOpa3oBarenbHas, IOKPOBHAs,
MPOBOJSINAsI, OCHOBHAs, MexaHn4deckas. OCOOCHHOCTH CTpOCHHs, PYHKIHUNA U PaCTIOTIOKEHUS
TKaHE! B OpraHax pacTEHUM.

TkaHu JKUBOTHBIX M  4elOBeKa. TUIbl JKUBOTHBIX TKaHEW: SIUTEIUalbHas,
COEIMHUTENIbHASA, MblleuHas, HepBHasA. OCOOCHHOCTU CTPOCHHUS, (YHKIHH U pPacCHONOKEHUs
TKaHE! B OpraHax >KUBOTHBIX U Y€JIOBEKa.

Opranbl. BereratuBHbie U reHEpaTUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMbI OPraHOB
JKUBOTHBIX U 4yesoBeka. DyHKIIMU OpraHoOB U CUCTEM OPTaHOB.

Omnopa Tena opranusmoB. Kapkac pacrenuii. CkeneTsl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. HapykHbIil U BHyTpeHHUI cKeneT. CTpOCHHUE U THITbI COSAMHEHUS
KOCTEH.

JIBukeHre OpraHu3moB. JIBMKEHHE OJHOKJIETOYHBIX OPraHu3MOB: aMEOOHIHOE,
KTYTUKOBO€, pEeCHUYHOE. J[IBM)KEHHE MHOIOKJIETOYHBIX PACTEHUH: TpPOIU3Mbl M HACTHH.
JIBr>KeHHE MHOTOKJICTOYHBIX J)KUBOTHBIX ¥ YeJIOBEKA: MbIlIeuHas cucrema. Pednexc. CkeneTHbie
MBIIIIIIBI U UX padoTa.

[lutanue opranuszmos. [lormomienre BOJbI, YIIEKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacteHusiMU. [luTaHue >KUBOTHBIX. BHYTPUIIONOCTHOE M BHYTPUKIETOYHOE MHILEBApPEHUE.
[lutaHne TO3BOHOYHBIX KXUBOTHBIX. OTAENbI MUIEBAPUTEIHLHOTO TpakTa. llurieBapuTebHbIC
s)kenessl. [IunieBapuTenbHas cucTemMa 4eoBeKa.

Jpixanue opranu3moB. [Ipixanue pacrenuil. J{pixanue xuBoTHBIX. [{uddys3us razos yepes
MOBEPXHOCTh KIeTKU. KokHoe npixaHue. JlpIxarenbHas MOBEPXHOCTh. JKabGepHoe u NEroyHoe
npixanue. JIpIxaHue TO3BOHOYHBIX YKHUBOTHBIX M YEJIOBEKAa. JBOJIOIMOHHOE YCIOXHEHUE
CTPOCHMs JIETKUX TT03BOHOYHBIX J>KMBOTHBIX. JlpIXaTenbHasi cHCTeMa 4YeloBeka. MexaHus3m
BEHTWISIIIMY JETKUX y TITUI U MIEKONUTAOIMUX. Perynsuus apixanus. [[pixatensHbie 00bEMBI.

TpaHCIOpT BEIIECTB Y OPTaHU3MOB. TpaHCIOPTHBIE CUCTEMBI pacTeHUi. TpaHCTIOPT BEIIEeCTB y
KUBOTHBIX. KpoBeHOCHas cuctema u e€ opranbl. KpoBeHOCHas! cCTeMa MTO3BOHOYHBIX
KUBOTHBIX U 4enoBeka. Cep/iie, KpOBEHOCHBIE COCY/IbI M KPOBB. Kpyru kpoBOoOOpanieHus.
OBOJIIOIMOHHBIE YCIIOKHEHHSI CTPOSHUS KPOBEHOCHOM CHCTEMBI TO3BOHOYHBIX )KHBOTHBIX.
PaGoTa cepana u e€ perynsmus.

Beinenenne y opranu3MoB. Beigenenwe y pacreHuil. BeineneHue 'y JKMBOTHBIX.
Cokpatutenbuble Bakyoiau. Opranbel BbiaeneHus. @OuibTpanus, cekpenuss U oOpaTHOe
BCaCchIBaHHE KaK MEXaHU3MbI PabOThl OPraHoB BblAeIeHHU. CBSA3b MOJIOCTU TeJIa ¢ KPOBEHOCHOM



Y BBIICTUTEIBHON CUCTEMaMU. BplneneHne y MO3BOHOYHBIX XMBOTHBIX M 4esloBeka. [loukwm.
Crpoenue u pyHKIMOHUpOBaHHE HeppoHa. OOpa3zoBaHNE MOYH Y YETIOBEKA.

3amuTa y OpraHu3MOB. 3allluTa y OJHOKJIETOUHBIX OpraHu3MoB. Cropbl OakTepuil u
LIUCTHI TPOCTEHIINX. 3alllUTa Y MHOTOKJIETOUHBIX pacTeHui. Kytukyna. CpencrBa macCUBHOM U
XUMHUYECKOH 3a1uThl. PUTOHIIHUIEI.

3amuTa y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKpOBBI M X IPOM3BOHBIE. 3alUTa OPraHU3Ma
or Oone3Hedl. MMMyHHass cucrema uenoBeka. KieTOUHBII M TyMOpaJbHbIH HMMMYHMTET.
BpoxxnéHapli W TpHOOPETEHHBIM  crieUPUIECKU  UMMYHUTET. Teopuss KIOHAJIBHO-
cenexktuBHoro nmmyHnurera (I1. Opmux, ®@. M. bepner, C. ToneraBa). BocnanuTenbHbie OTBETHI
opranu3MoB. Posb Bp0oKJIEHHOT0O MMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JIEBaHUM.

PazppaxumocTs M perynsuus y OpraHu3MoB. Pa3gpaXumMocTs y OJHOKJIETOYHBIX
opranu3moB. Takcucel. Pazapaxxumocts U peryisinus y pacTeHuil. POCTOBbIE BelECTBA U HX
3HAYCHHE.

HepBHast cucrema u peduexTopHas peryssiuus y >XUBOTHBIX. HepBHas cucrema u eé
OTJeNbl. DBOJIIOLIMOHHOE YCJIOXHEHHE CTPOEHUSI HEPBHOM CHUCTEMBl y KHUBOTHBIX. OTxeibl
TOJIOBHOT'O MO3ra MO3BOHOYHBIX XUBOTHBIX. Pedrnexc u pednexkropnas nyra. bezycrnoBHbie u
YCIIOBHBIE PEQIICKCHI.

['ymopanbHasi perymsiivsi ¥ SHIOKPUHHAs CUCTEMa >XUBOTHBIX M uyesioBeka. JKenessl
SHJOKPUHHOM CHCTEMBI M HMX TOPMOHBI. JleicTBME TIOpMOHOB. B3auMOCBsA3bp HEpPBHOM U
SHAOKPUHHOU cucTeM. ['unoranamo-runodusapHas cucTeMa.

JdeMoHcTpannn

IToptper: U. I1. ITaBnos.

Tabmuubl n cxembl: «OJHOKIETOYHBIE BOAOPOCINY», «MHOTOKIETOYHBIE BOJIOPOCIH,
«bakrepun», «lIpocreiimmey», «Opranbl LBETKOBBIX pacTeHul», «CHCTEMBl OpraHoB
MO3BOHOYHBIX JKUBOTHBIX», «BHYyTpeHHee CTpoeHHuE HaceKOMbIX», «TKaHM pacTeHui»,
«KopneBbie cucremel», «CtpoeHue credis», «CTpoeHHE IUCTOBOM mIacTUHKWY», «TkaHu
KUBOTHBIX», «Ckener uyenoBekay, «llumeBapurenbHas cuctema», «KpoBeHOCHas cucteMay,
«/IpixaTenbHasg  cucreMa», «HepBHas cucrema», «Koxa», «MbplleuyHas cucremar,
«BpiaenurenpHas cucreMa», «HIOKpPHHHAs cucTeMay, «CTpoeHne MblUb», «MMMyHUTETY,
«KumeunononoctHeie», «CxemMa NUTaHUsS pacTeHUi», «KpoBeHOCHbIE CHCTEMbI MTO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue ruiaHapun», «BHyTpeHHee CTpOCHHE J0KIEBOTO
yepBsi», «HepBHas cucrema pwi6», «HepBHast cucrema nsarymku», «HepBHas cucrema
npecMbIkaromuxcs», «HepBHass cucrema nrTuny, «HepBHas cuctema MIIEKONMTAIOIINX,
«HepBHas cuctema yenoBekay», «Peduexcy.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHUKpOIpenapaThl OJHOKJIETOYHBIX OPIaHU3MOB,
MUKpOIIpenaparbl TKaHEW, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX, UIVIOKOXKHX, JKUBbBIE
HK3EMIUIAPBl KOMHATHBIX pacTeHUi, repOapuu pacTeHUH pa3HbIX OTJENOB, BIAXKHbIE IpenapaThl
’KUBOTHBIX, CKEJIEThl TTO3BOHOYHBIX, KOJJIEKIIUU OECIIO3BOHOYHBIX )KUBOTHBIX, CKEJIET YEJIOBEKa,
o0opysoBaHue 1S JEMOHCTpAalMd [OYBEHHOIO ¥ BO3AYIIHOTO THTAaHUS PACTEHUH,
pacuieryieHus Kpaxmaina M OelkoB ToJ JeiictBueM (epMeHTOB, 0OOOpyJOBaHUE IS
JEMOHCTPALMK OIBITOB IO U3MEPEHMIO KU3ZHEHHOW EMKOCTH JIETKUX, MEXaHU3Ma JIbIXaTEJIbHbIX
JBUKEHHM, MOJIETTH TOJIOBHOTO MO3Ta Pa3IUYHbIX KUBOTHBIX.

JladopaTopnas padora «/3yueHue TkaHEH pacTCHHI.

JlabopaTopnasi padora «/3yueHue TkaHel KUBOTHBIX».

Tema 10. Pa3MHOKeHHe 1 pa3BUTHE OPTaHNU3MOB



®DopMbI pa3MHOXKEHHUS OPTAaHU3MOB: Oecriosoe (BKII0Yasi BEreTaTUBHOE) U MOJIoBOe. Buibl
0ecIoI0ro pa3MHOKEHUS: TIOYKOBaHUE, CIIOPYIISIHS, (pparMeHTalus, KIOHHPOBAaHHUE.

[TonoBoe paszmHoxeHue. IlomoBele KieTku, wiau ramersl. Meio3. Craguu Meio3a.
IToBenenue xpomocoM B Meno3e. Kpoccunrosep. buonornueckuii ¢MpICI MeH03a U IOJIOBOTO
npouecca. Melo3 U ero MecTo B dKU3HEHHOM LIMKJIE OPTaHU3MOB.

IIpensaponbiieBoe  pasBurHe. l'ameroreHe3 'y JKMBOTHBIX. IlosioBBIE — JKene3bl.
OO6pa3oBaHue W pa3BUTHE MOJIOBBIX KieTOK. CriepmatoreHe3 u oorene3. CTpoeHHE MOJOBBIX
KJIETOK.

OmnogoTBOpeHHEe M 3MOPUOHANBHOE Pa3BUTHE KUBOTHBIX. CHOCOOBI OMIIOJAOTBOPEHUS:
Hapy)KHOe, BHyTpeHHee. [lapTreHorenes.

WNuauBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHONIOTHS — HayKa O Pa3BUTUU
opranu3mMoB. Mopghozenesz — o0na u3z enasuvlx npobaem smopuonocuu. Konyenyus mopgocenos
u mooenu mopgpoeenesa. Ctaaguu IMOpHUOTEHE3a KUBOTHBIX (Ha IpUMEpE JIATYIIKH). J[pobienue.
Tunel apobnenus. /Jemepmunupogantoe u HedepmMuHuposannoe opobnenue. bnacmyna, munvi
onacmyn. OcoOEHHOCTU pOOJIEHUST MIIEKONUTAIOMINUX. 3apOJIbIILIEBbIE JMCTKU (TaCTPYJIALIUS).
3aknaJKka OpPraHOB M TKaHEeW U3 3apOJbIIIEBBIX JHUCTKOB. B3auMHOe BiMsHUE YacTel
pa3BUBaOIErocs 3apofpiiia (d3MOpHOHANbHAs MHAYKLHWA). 3aKkiajgka IUlaHa CTPOSHUs
JKUBOTHOTO KaK pe3ynbTaT HEpapXW4YECKMX B3aMMOJEHWCTBUMM TIeHOB. BimsHue Ha
AMOpPHOHAIILHOE Pa3BUTHE PA3JINYHBIX (PAKTOPOB OKPYIKAIOLIEH CPEbl.

Poct u pa3Butue >xuBOTHBIX. [locTamOpuonanbHblii mepuoi. [Ipsmoe u Hempsimoe
pazButue. Pa3Bute ¢ meramMopdo3oM y O€ClO3BOHOYHBIX U TIO3BOHOYHBIX IKHUBOTHBIX.
buonoruueckoe 3HaueHue MPSMOro M HENPSAMOrO Pa3BUTHUS, UX PACHPOCTPAHEHUE B MPHUPOJIE.
Tumnbel pocta XUBOTHBIX. DakTOpBl PETYISIIUM POCTa JKUBOTHBIX W 4YenoBeka. Cramuu
MOCTAMOPHUOHAIIBHOTO DPAa3BUTHSL y JKUBOTHBIX M uenoBeka. [leprojpl OHTOreHe3a dYeloBeKa.
Crapenue u cMepTh Kak OMOJIOrHYECKUEe MTPOLECCHI.

Pasmuoxxenne u pasButue pacrenuit. ['amerodur u crmopodur. Melo3 B KU3HEHHOM
nukie pacrennit. OOpa3oBaHue crop B Tpolecce wmeio3a. ['ameroreHes y pacTeHUH.
OmnnonoTBOPEHNE M pa3BUTHE PACTUTEIBHBIX OpPraHU3MOB. JIBOWHOE OIIOJIOTBOPEHHE Y
[[BETKOBBIX pacTeHuit. OOpa3zoBaHUe U Pa3BUTHE CEMEHHU.

MexaHU3MBI PETYISAIMNA OHTOTE€HEe3a Y PACTEHHI U )KUBOTHBIX.

JleMoOHCTpaLuu

[Toptpetsr: C. I'. HaBamun, X. [lIneman.

Tabmumel 1 cxembl: «BereraTuBHOE pa3MHOKeHUE», «THUMBI OECTIONOr0 Pa3sMHOKEHUS,
«Pa3MHOXeHHE XJIaMHUIOMOHaAb», «Pa3MHOXkeHHEe »HBIIIeHbl», «Pa3MHOXEHHE TUAPHIY,
«Meito3», «Xpomocombl», «[amertorene3y», «CTpoeHHE SUIEKICTKH € CIIEPMATO30UIay,
«OcHOBHBIE cTaguu OHTOreHe3a», «llpsmoe u Hempsimoe pa3BuTHE», «Pa3BUTHE MailcKOro
Kyka», «Pa3zButue capanum», «Pa3Butue IArymkn», «/{BoiiHOE OMIOJOTBOPEHHUE Y IBETKOBBIX
pactenuit»y, «CTpoeHHUE CEMSH OJHOJOJbHBIX M JIBYJOJBHBIX PAacTEHUI», «KHU3HEHHBIN UK
MOPCKOM  KamyCTbl», <OKWU3HEHHBIM LHMKI MXa», <OKU3HEHHBId LMK MarnopOTHUKAY,
«KW3HEHHBIN UKII COCHBIY.

O6opynoBaHue: CBETOBOH MUKPOCKOI, MUKPOIIperapaTsl SHIIEKIETOK U CIIEPMATO30UI0B,
Mojienb «L{uKIT pa3BUTHS JATYLIKNY.

JlaGoparopnass pabGora «/3yueHne CTpOEHHsS TIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparax.

IIpakTuyeckass padora «BbIsiBIIeHHE NMPU3HAKOB CXOJCTBA 3apOJAbIIIEH MO3BOHOYHBIX
JKUBOTHBIX).



JlaGoparopnas padora «CTpoeHHE OPTaHOB PA3MHOKEHUS BBICIIIMX PACTCHHIN».

Tema 11. I'eHeTnKa — HAyKa 0 HACJIEACTBEHHOCTH M U3MEHYUBOCTH OPraHU3MOB

Hcropus cTaHOBIEHHS W pa3BUTHS T'CHETHUKU Kak Hayku. PabGoter I'. Menpens, I'. ne
®pusza, T. Moprana. Ponp oTedecTBEHHBIX Yy4YEHBIX B pa3BUTHUM TeHeTHKd. Paborer H. K.
Komnbmonra, H. 1. Basunosa, A. H. benozepckoro, I'. JI. Kapnieuenko, 0. A. ®ununuenko, H. B.
Tumodeera-PecoBckoro.

OcCHOBHBIE T'€HETUYECKUE MOHATHUSI U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJUIEIbHBIE
TEHbl, AJIbTEPHATUBHbIC IPU3HAKH, JOMUHAHTHBIA W PEUECCUBHBIA IPU3HAK, T'OMO3UIOTA,
reTepo3uroTa, 4ucras JIMHUSA, THOpUAbI, TeHOTUN, (eHotun. OCHOBHBIE METOIbl TE€HETUKHU:
THOPHIOTOTHYECKUH, HIUTOIOTMYECKHIH, MOJIEKYIISIPHO-TeHETUIECKUH.

JleMoOHCTpaL U

[Toptpetsi: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1. BaBunos, A. H.
benozepckuii, I'. /1. Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodees-Pecorckmii.

Tabmuubl 1 cxembl: «MeTOobl TeHETUKI», «CXEeMbI CKPEILIUBAHUS.

JlaGopaTopHnasi pa6ora «/[po3odmiia kak 00bEKT FTeHETHUSCKHUX MCCIIEAOBAHUI.

Tema 12. 3aKOHOMEPHOCTH HACJIECTBEHHOCTH

Mounorubpunnoe ckpeuruBanue. [lepBeiii 3akoH Menaenss — 3aKOH eIUHOOOpasus
ruOpuoB mepBoro mokojenus. [IpaBuno nomuHupoBanus. Bropoii 3akoH MeHaens — 3aKoH
paciiernieHus: npu3HakoB. L{uTonornueckre 0CHOBBI MOHOTHUOPHUIHOTO CKpellMBaHus. I unoresa
YUCTOTHI TAMET.

AHanu3upyroniee  ckpemuBaHue.  IIpoMexyTouHbIl  XapakTep — HacleJOBaHUS.
Pacmienyienne npr3HaKoB MpU HETIOJIHOM JIOMUHUPOBAHUU.

Jurubpupnoe ckpemuBaHue. Tpetwit 3akoH MeHnens — 3aKOH HE3aBHCHMOTO
HACJIeIOBaHMsI MPU3HAKOB. [[UTOIOrN4YecKre OCHOBBI IUTHOPUIHOTO CKPEIIIUBAHHUS.

Cuemnnennoe HacienoBanue npusHakoB. Pabotel T. Moprana. CrienyieHHOe Hacle0BaHNe
T€HOB, HAPYLICHHUE CLETUICHUS MEXY T'eHaMu. XpOMOCOMHAas TEOpHUs HACIEACTBEHHOCTH.

I'enetnka mosa. XpOMOCOMHBIM MEXAHU3M OIPENEIICHUS I0Ja. AyTOCOMBI U IIOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TeTeporaMeTHbI MoJ. ['eHeTuueckas CTpyKTypa IOJIOBBIX
xpomocoM. HacnenoBanne npu3HaKkoB, CHEIVIEHHBIX € TIOJIOM.

I'enoTun kak 1menoctHas cucrema. [lmedoTponus — MHOXKECTBEHHOE JEHCTBUE TE€HA.
MHOKeCTBEHHBI ajuien3M. B3auMoJeicTBue HeaUIebHBIX T€HOB. KOMIIIEMEHTapHOCTD.
Onucras. [Tonmumepus.

I'eHeTn4yecKUl KOHTPOJb pa3BUTHUA PACTEHUH, JXUBOTHBIX U UEJIOBEKA, a TaKkKe
(U3MONOrMYECKUX TPOIECCOB, TMOBENEHHWS W KOTHUTUBHBIX (yHKuMH. ['eHermyeckue
MEXaHM3Mbl CUMOMOTEHEe3a, MEXaHU3Mbl B3aMMOJCHCTBUS «XO3fMH — Mapa3uT» U «XO3SMH —
MHUKpOOHOMY. ['eHeTHuecKne acleKThl KOHTPOJIS U U3MEHEHUs HaclleZICTBEHHONW MH(opMauu B
MOKOJICHUSIX KJIIETOK U OPraHU3MOB.

JleMOHCTpPaL UK

IToptpetsr: I'. Menpnens, T. Mopras.

Tabmuupl u cxemsl: «IlepBbiii 1 BTOpoi 3aKoHBI Menaens», «Tperuit 3akon MeHnens»,
«AHanmu3upymrllee ckpenuBanue», «HenoiaHnoe nomuHupoBanuey, «CLEIIIEHHOE HAcIel0BaHUE
MPU3HAKOB y Apo3oduiby, «I eneTnka nonay, «Kapuotun yenosekay, «Kapuotum apo30puib,
«Kapuotun ntunb», « MHOKECTBEHHBIN AJIENU3M», «B3anmMoneiicTBre reHOBY.

Ob6opynoBaHue: MOJENb sl JEMOHCTpAIlMM 3aKOHOB €IMHO00pa3usi THOPHIOB MEPBOTrO
MIOKOJIEHUSI U pacIlEIUICHUs] NPU3HAKOB, MOJENb I JEMOHCTpAallMM 3aKOHAa HE3aBHUCHMOTO



HACJIEI0BAHMS MIPU3HAKOB, MOJENb JUIsl JEMOHCTPALMH CLEIJIEHHOTO HACIEA0OBaHUs IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoTpenapar: «/Ipozodunar.

IpakTuyeckas padora «3yueHue pe3ylbTaTOB MOHOTHOPUAHOTO CKPEUIUBAHUS Y
JIPO30(UITBIY.

IIpakTuyeckas paGora «V3ydyeHue pe3yabTaTOB AUTHOPUIHOTO CKPEIIMBAHUS Y
JPO30(HITBD».

Tema 13. 3aKkoHOMepHOCTH H3MEHYHBOCTH

B3aumopeiictBue reHotuna u cpeabl npu ¢GopmupoBaHuu ¢eHotumna. M3MeHUYHBOCTh
npu3HakoB. KauecTBeHHbIE W KOJMYECTBEHHbIE NIpPU3HAKUM. Buasl  M3MEHUYMBOCTH:
HEHACJICICTBEHHAS U HACJIEICTBEHHAs.

MoudukanronHas U3MEHUYUBOCTh. Ponb cpenasl B GOpMHPOBAaHUN MOIU(UKAITUOHHON
u3MeHunBoctu. Hopma peakuuu npusHaka. BapuannoHHBIH psii M BapuanuoHHas kpusas (B.
HNoranncen). CroiicTBa MOAU(PUKAIIMOHHON N3MEHUHNBOCTH.

I'enorunuueckass HM3MEHYUBOCTHL. (CBOKMCTBA T€HOTUIINYECKOM M3MEHUYUBOCTH. BuIbI
TCHOTUITUYECKONW N3MEHYMBOCTH: KOMOMHATHBHAS, MyTallHOHHAS.

KombOunatuBHass n3MeHYUBOCTh. Meilo3 U MOJ0BOM Mpoliecc — OCHOBAa KOMOMHATHBHOU
M3MEHYUBOCTU. POsib KOMOMHATUBHOM U3MEHUYUBOCTH B CO3JAHHH I'€HETHYECKOTr0 pa3Hoo0pa3us
B IIpEJIeNIax OJHOTO BHUJIA.

MyTtanuonHasi M3MEHYMBOCTh. Buabl MyTanuii: TEHHBIE, XPOMOCOMHBIE, T€HOMHBIC.
CHoHTaHHbBIE W WHAYLUUMPOBAHHBIE MYyTallUM. SOepHbIE M IUTOILIA3MAaTUYECKUE MYTalUU.
Comaruueckne W MoJjoBble MyTauud. [IpUUMHBI BO3HUKHOBEHHMS MyTauuil. MyrareHel U HX
BIIMSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAI[MOHHOTO Tpoliecca. 3aKOH TOMOJIOTHYECKHX
panoB B HacienctBeHHoW wu3meHunBocTH (H.M. BaBunoB). BHesnepHas W3MEHYMBOCTh H
HAaCJIEACTBEHHOCTb.

Onueenemuxa u 3NUSEHOMUKA, POJb INULEHEMUYECKUX (HaKmopos 6 HACIe008aHuu U
UBMEHYUBOCIU PEeHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOB.

JleMoOHCTpaL U

IToprpetsr: I'. ne @pus, B. Moranucen, H. 1. BaBunos.

Tabmuel U cxembl: «Buasl uW3MeHUHMBOCTHY, «MoauduKanMoHHas W3MEHUYUBOCTHY,
«KomMmOunHnaTnBHas U3MEHYUBOCTD, «Meio3, «O110A0TBOPEHUEY, «I'eHeTHUECKHE
3a00sieBaHUs yelloBeKa», «Buapl MyTanuii».

O6opynoBaHue: XuBble U repOapHbIe SK3EeMIUISIPHl KOMHATHBIX PACTeHHM, PHCYHKHU
(poTorpadun) KUBOTHBIX C pa3TUUHBIMU BHUIaMU U3MEHYHBOCTH.

Jladoparopnasi pabora «lcciemoBaHwe 3aKOHOMEpPHOCTEM  MOAMGUKAIIMOHHON
M3MEHYHUBOCTH. [ToCcTpoeHME BApUALIMOHHOTO PSAJIa U BAPUAITMOHHON KPUBOM».

IIpakTuyeckas padora «MyTaruu y 1po30Quiibl (Ha TOTOBBIX MUKPOIpENaparax).

Tema 14. I'eHeTHKA YeIOBeKa

Kapuotun uenmoBeka. MexayHapoaHas MNporpaMma HCCIEJOBaHHUS T€HOMa YeJlOoBeKa.
MeToapl U3y4eHHs] TEHETUKH YEeIOBEKa: TeHEATOTHYECKUH, OJM3HEIOBBIN, [IMTOTEHETHICCKUN,
MONYJSLUOHHO-CTATUCTUYECKUH, MOJIEKYIsipHO-TeHeTnueckuil. COBpPEeMEHHOE OIpe/esieHue
TE€HOTHIA: TTOJIHOT€HOMHOE CEKBEHUPOBAHKE, TEHOTUITMPOBAHKE, B TOM 4Hciie ¢ momoibto [TIP-
ananm3a. HacneactBennbie 3a0o0eBanms yenoBeka. [ eHHbIE 1 XpOMOCOMHBIE O0JIE3HH YeIOBEKa.
bone3nn ¢ HaciencTBEHHOW NTPEApacloIOKEHHOCThIO. 3HAYEHUE MEIUIMHCKOW T€HETHUKH B
MPEIOTBPALICHUH M JICUCHUU TeHETUYECKUX 3a00JeBaHUI dYenoBeka. MeauKo-TeHEeTHYeCcKoe
KOHCYIbTHpOBaHHE. CTBONOBBIE KIETKU. [IOHATHE «T€HETHYECKOTO Ipy3a». DTHUECKUE aCIEKThI
MCCJIeI0BaHMH B 00JIACTH PEeIaKTUPOBAHMS TEHOMA U CTBOJIOBBIX KJIETOK.



['enernyeckue (HakTOpbl MOBBIIIEHHOW YYBCTBUTEIHHOCTH YeJIOBEKAa K (PU3UUYECKOMY U
XUMHUYECKOMY 3arpsi3HEHUIO OKpyKarouleil cpenpl. I'eHeTmueckass IpenpacrnoiokeHHOCTh
YeJIOBEKA K ITaTOJIOTUSM.

JdemoHcTpauMu

Tabmuner u cxembl: «Kapuotun udenoBeka», «MeTOIpl M3y4yeHUS] T€HETUKH 4YEJIOBEKa»,
«["enernueckue 3a0601€BaHUS YCTOBEKA.

».

Tema 15. Cesiekniusi OpraHu3MoB

JloMecTukanusi U CeJeKIUs. 3apOoXKICHHUE CEJIEKIMU W JoMecTukanuu. Ydyenue H. .
Baguiosa o LleHTpax mporCXOXKACHUS 1 MHOT000pa3usi KyJbTYPHBIX pacTeHui. Posib cenexium
B CO3JaHUM COPTOB pAacTeHUW U 1opoxa KUBOTHbIX. CopT, mopoda, IITaMM. 3aKOH
TOMOJIOTUYECKHUX PSAJOB B HaciueACTBEHHOM m3meHunBoctu H. M. BaBunosa, ero 3Hauenue s
CEJIEKIIMOHHOM paboTHI.

MeTtoibl ceneKIIMOHHOM paboThl. MIcCKyCcCTBEHHBIN OTOOP: MacCOBBIN U MHAUBUAYAJIbHBIN.
Oranbl KOMOWHAIIMOHHON CeJIeKIHH. VIcTbITaHne MPOU3BOAUTENCH MO MOTOMCTBY. OTOOp 10
TEHOTHUITY C MOMOIIBIO OIIEHKU ()EHOTUIIa TOTOMCTBA U OTOOP MO TEHOTHUITY C MOMOIIBIO aHATH3a
JHK.

WckyccTBeHHBIM MyTareHe3 Kak METOJ CENEKIIMOHHOW paboTel. PanguanvoHHBIN 1
XUMHYECKHH MyTareHe3 KaK MCTOYHHK MYTalMd y KYyJbTYpPHBIX (OpPM OpraHHU3MOB.
Hcnonp30BaHWe T€HOMHOTO pENAKTUPOBaHHUS M MeToAoB pekomOuHaHTHbIX JIHK mus
MOJIyYEHUSI UCXOJITHOTO MaTepHralia Jisi CEJIEKIUU.

[Tonyuenne mnonumionnoB. BuyrpuBumoBas rubpuansanus. bAUM3KOpoACTBEHHOE
CKpeliyBaHue, Wik UHOpuauHT. HepoacTBeHHOE cKpelyBanue, Wik ayrOpuauHr. I'etepo3uc u
ero mnpuuuHbl. Vcmonb3oBanue rerepo3uca B cenekiuu. OtrganéHHas ruOpuUaU3alvs.
[Ipeogonenue Oecruioguss MEXBHIOBBIX T'HOpUAOB. JIOCTH)KEHHSI CENEKIMHM pPAcCTeHUH U
KUBOTHBIX. «3€1EHas peooyusLy.

CoxpaHeHue U HU3y4YEHHE T€HETUYECKHX PECYpCOB KYJIbTYPHBIX PACTEHHH M MX JIHUKHX
poauyeil s CO3JaHMs HOBBIX COPTOB M THOPHUIOB CEIbCKOXO3SIMCTBEHHBIX KYIbTYp. HM3yueHue,
COXpaHeHue U YNnpaeieHue 2eHemudecKUMU pecypcam CelbCKOX03AUCMBEHHBIX U NPOMbLCI0BbIX
HCUBOMHBIX 8 YENAX YIYUULeHUs CYUeCmBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOM Yucie ¢ npuMeHeHUuem CO8PEeMEHHbIX Memo008 HAYUHbIX UCCAe008aHUL, NePedosblX Uoell U
NnepCcneKmuBHbIX MexHOI02UlI.

JleMoHCTpan U

IToptpetsr: H. U. BaBunos, M. B. Muuypun, I'. JI. Kapneuenko, II. I1. JIykpanenxo, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmue! 1 cxembl: «L{eHTpBI MPOUCXOXKIEHHUS U MHOT000pa3us KyIbTYPHBIX pacTCHUII,
«3aKOH TOMOJIOTMYECKHX PSJIOB B HACJIEACTBEHHON HM3MEHYMBOCTH», «METOIbl CEIEKLIHNN,
«OTtnanénnas rudpuan3anus», «KMytarenes».

Jladoparopnasi pa6ora «/3ydeHne COpTOB KyJbTYPHBIX PACTEHUN M MOPOJ JOMAIITHUX
JKUBOTHBIX).

JlaboparopHasi padora «/3yueHrne METOJ0B CEJIEKIIUU PACTCHUII.

Ikekypeusi «OCHOBHbIE METO/BI M JIOCTHKEHUS CEJIEKIIMM PAacCTeHH U KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (bepMy, COPTOHCHBITATENbHBIM y4acTOK, B TEIUIMYHOE
XO035IMCTBO, B JTAOOPATOPHUIO arpOYHUBEPCUTETA WIM HAYYHOT'O LIEHTPA)».

Tema 16. BuoTexHoJI0rHsI U CHHTeTHYeCKasi 0Mo10rus



OOBeKThl, HCIONb3yeMble B OHOTEXHOJOTMHM, — KIJIETOYHbIE U TKaHEBbIE KYJIbTYpHI,
MHUKPOOPTaHU3MBI, HUX XapaKTepUCTHKa. TpanuiuoHHas OWOTEXHOJOTHSA: XJiebomeueHue,
MOJIy4eHHE KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAEIHE. Mukpoouonornueckuii cuure3. OOBEKTHI
MUKpoOurosornyeckux TexHosoruii. [I[pousBoactso Oeiaka, aMUHOKUCIOT U BUTAMHHOB.

Co3naHye  TEXHOJOTMM W MHCTPYMEHTOB  LEJICHANPABICHHOINO  HU3MEHEHUA U
KOHCTPYMPOBAHHUsI T€HOMOB C LIEJIBIO IOJyYE€HUsI OPTaHU3MOB M UX KOMIIOHEHTOB, COJEP KAIIUX
HE BCTpEYAIOIINECs B MPUPOJIe ONOCUHTETUYECKHE TYTH.

Kinerounas nHxeHepus. MeTonpl KynbTyphl KJIE€TOK M TKaHEH pPacTeHUN MU >KUBOTHBIX.
Kpuobanku. Comartnueckas ruOpuauzanus U coMatudeckuil sMmOpuorenes. lcmonb3oBaHue
TaluiOUJI0B B CEIIEKUUU DPACTeHUH. [lonyuenue MOHOKIOHANbHbIX aHmumen. Flcnonvzoeanue
MOHOKIOHANbHBIX U NONUKIOHATLHBIX anmumen 6 meouyure. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PekoHCTpyKIMSI SIHLEKIETOK M KIOHUPOBAHME >KMBOTHBIX. MeETOJ TpaHCIUIAHTALUU sAEp
KIETOK. Texuonocuu 0300poeieHus, KyIbmMueUpO8aHus U MUKPOKIOHAIbHO20 PA3ZMHONCEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHAs1 M T'€HHast MHXkeHepus. VICKyCCTBEHHBIN CHHTE3 I'€Ha U KOHCTPYHMPOBaHHUE
pexombunanTHeix JIHK. Co3z0anue mpanceennvix opeanuzmos. JIOCTHKEHUSI U TEPCIEKTUBBI
XPOMOCOMHOM W TEHHOM HWHXEHEpUU. ODKOJIOTUYECKHE M OSTHYECKHE MpoOJieMbl TeHHOU
WHXEHEPUU.

Menunuackue onorexnonorun. [loctrenomHuas mudposas menunuHa. [TIP-muaraocTuka.
MeTaboI0MHBIN aHANN3, TEHOLIEHTPUUECKUN aHAIIU3 MPOTEOMa YeIOBeKa JJIsl OLIEHKH COCTOSHUS
ero 340poBbs. Vcmonp3oBaHME CTBOJIOBBIX KIIETOK. TapreTHass Tepamus paka. 3D-
OnoummxeHepusi s pa3pabOTKH  (QyHIAaMEHTAJIbHBIX OCHOB MEIWIMHCKHX TEXHOJOTHIA,
CO3/7aHMSI KOMIUIEKCHBIX TKAaHEW COYETaHMEM TEXHOJOIMM TpEXMEPHOro OWONPHUHTUHIA U
ckaddonaunra ans peuieHus 3a1a4 NepCoOHATU3UPOBAHHON MEIULIUHBI.

Coznanue BEKTOPHBIX BAaKUMH C LEJIbI0 OOecredeHus: KOMOMHMPOBAHHOW 3alllUThl OT
B030ynuteneit OPBU, ycraHoBiieHHe MOJIEKYJISIPHBIX MexaHu3MoB (yHkmmonupoBanus PHK-
COJIEprKalliX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMAcHbIE 3a00J1€BaHUS YETIOBEKA U )KUBOTHBIX.

JleMoHCTpanuu

Tabmuubt u  cxemsl: «/cnonb3oBaHME  MHUKPOOPTraHM3MOB B IPOMBIIIICHHOM
IIPOU3BOACTBEY, «KieTouHass nHKeHepus», «['eHHas NHKEHepUs».

Jladoparopnasi padora «/3yuenrne 00beKTOB OMOTEXHOJIOTHI.

11 KUIIACC

Tema 1. 3apoxkaeHue U pa3BUTHE IBOJIOIHOHHBIX NPeACTABJICHNH B 0HOJIOTHHI

OpomonmonHas Teopus Y. [lapsuna. [Ipeanoceuiky BO3HUKHOBEHUS JapBUHU3Ma. JKu3Hb
U Hay4dHas JaearenbHocTh Y. JlapBuHa.

JBukyme cunel 9Bodonuu  BuAoB mo Y. JlapBuHy (BBICOKass WHTEHCHUBHOCTH
pPa3MHOXKEHUS OPraHU3MOB, HAclE€JACTBEHHAas H3MEHYMBOCTb, OOprba 3a CyIIECTBOBAaHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmitenne cunteTndeckoit Teopun 3Bomonuu (CTI). HelitpanbHast TeopHs 3BOIIOLNH.
CoBpemeHHas IBOJIIOIIMOHHAs Ouosorus. 3HaueHUE SBOJIOIMOHHON Teopuu B (OPMUPOBAHUU
€CTECTBEHHO-HAyYHOU KapTHUHBI MUpA.

JleMoOHCTpan U

[Moptpetrsr: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Krosbe, Y.
HapsuHn, C. C. Yerepuxos, 1. U. llImansraysen, [Ix. Xonaeitn, J. K. benses.



Tabmumpl n cxemsl: «Cuctema xuBoit nmpupoasl (mo K. Jlunuew)», «JlecTHuia KuBbIX
cymectB (mo Jlamapky)», «MexaHusMm (opMupoBaHHUs NPUCHOCOOICHUNH Yy pacTeHUd u
#KUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapupyra nyrewmectsus Y. lapsuna», «Haxonku Y.
HapBuna», «Dopmbel O00ppOBI 3a cymiecTBoBaHue», «llopoasl romyGei», «MHoroobpasue
KYJIbTYPHBIX (opM KamycTel», «[lopoabl JoManIHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX
BugoB (o Y. JlapBuny)», «Cxema COOTHOIIEHMS IBMXKYLIUMX CHUJI 3BOJHOLUN», «OCHOBHBIE
II0JIO’KEHUSI CUHTETUUYECKON TEOPUU IBOJIIOLIUNY.

Tema 2. MUKpO3BOJIIOIHSA U €€ pe3yJibTaThl

[Tomynsiust Kak sJeMeHTapHas eAuHula 3Boiolud. COBpEMEHHBIE METONbI OLIEHKH
TeHETHYECKOT0 pa3Ho00pa3us v CTPYKTYpPHI MonyJssiiuii. i3mMenenune reHodoH 1a MONMyIsIIuN Kak
AJIEMEHTAapHOE HBOJIIOLIMOHHOE SBJIEHUWE. 3aKOH reHeThueckoro paBHoBecus Jx. Xapau, B.
Baiinbepra.

OnemeHTapHble (PaKTOpbl (IBIXKYIIME CHIIbI) HBOJMIOUMHU. MyTallMOHHBINA Mpolecc.
KomOunatuBHass u3MeHUMBOCTh. J[peli reHoB — ciryyaiiHble HEHANpPABICHHBIE W3MEHEHHS
4acTOT ayuiesied B momyisimusix. D(QexT ocHoBatens. Igdghexkm 0OymvlLiouUHO20 20pAbIKA.
CHudicenue 2eHemuyecko20 pasHooOpaszus: npuduHvl u ciedcmeus. Illposenenue s¢hghexma
Opetiha 2enoé 6 Oonvuwux u manvlx nonyiayuax. Murpauuu. M3omauus MNOMyISUANR:
reorpaduueckas (IpoCTpaHCTBEHHAs ), Onoornyeckas (penpoyKTUBHAS ).

EcrectBennblii oT1O00p — HampaBistomuid ¢aktop sBomonnd. DopMbel ecTeCTBEHHOTO
oTOOpa: IBMXKYUIUH, CTaOWIM3UPYIOUINH, paspeiBaromuii (qu3pyntuBHbIii). [lonoBoit otbop.
Bo3HUKHOBEHUE U 3BOJIOIHS COLMATBHOTO MOBEICHUS KUBOTHBIX.

[TprcnocoO0aeHHOCT, OpraHU3MOB KaK pe3yJibTaT MHUKPO3BOJIOLMU. Bo3HHMKHOBEHHE
npucnocoOieHuit y opranu3zmMoB. Apomopdo3ssl n unuoanantanun. [lpumepsr nmpucnocodaeHnit
y opranusmoB: Mopdonoruueckue, (U3MOIOTHUECKHe, OMOXMMHYECKHE, TOBEICHUYECKHE.
OTHOCUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTraHNU3MOB.

Bun, ero kpurepun u cTpykrypa. BupooOpazoBaHue Kak pe3ynbTaT MUKPOIBOIIOLMUH.
M3onsuust — wirodeBoit ¢aktop BumooOpaszoBanus. Ilytm u cmocoObl BHI000pa3oBaHUS:
ajionaTpuyeckoe  (reorpauyeckoe), CHUMIATPUUYECKOE (PKOJIOTUYECKOE), «MTHOBEHHOE
(monuruionin3anus, rudpuau3anus). JMTenbHOCTh HBOIIOIMOHHBIX TPOIIECCOB.

Mexanu3mbl GopMHUpOBaHMS OMOJIOTHYECKOTO pa3HOOOpa3usl.

Ponp  3BomtonmoHHON Ouonoruu B pa3pabOTKE HAyyHbIX METOJIOB COXPAHEHHUS
6uopazHooOpazus. MUKPOIBOIIONUSA W KOIBOJIOLUS IMapa3sHUTOB U HMX X03s5ieB. MexaHU3MbI
dbopMUPOBaHUS YCTOMYMBOCTH K aHTUOMOTHKAM U CTIOCOOBI OOPHOBI C HEM.

JleMoOHCTpaL U

[Toptpetsr: C. C. YerBepukos, . Maiip.

Tabnuupl 1 cxembl: «MyTalMOHHAS U3MEHYHUBOCTBY, «lloMyIsAMOHHas CTPYKTYpa BUIAY,
«Cxema mposiBieHus 3akoHa Xapau—BaiinOepra», «JIBwKyiiue CHIBI  3BOJIOLHNY,
«OKoyornyeckas M30JSLMS MOMYJSIUM ceBaHCKOM dopenn», «l'eorpaduyeckas H30IALUSL
JUCTBEHHUIIBI CUOMPCKOM M JTUCTBEHHUIIBI Aaypckoit», «[lomysimoHHbIe BOIHBI YHCIEHHOCTH
XUIIHUKOB U XKepTB», «Cxema JIeicTBUA ecTecTBeHHOro otbopa», «Popmbl OOpbOBI 32
CYILLIECTBOBAHHEY, «MHIyCcTprallbHbII MEJTAHU3M», «OKusble HCKOIIaEMBIE»,
«ITokpoBUTENbCTBEHHAs! OKpacka >XHMBOTHBIX», «lIpenympexnaromas oOKpacka MKUBOTHBIXY,
«®Du3nonoruueckue agantauumny, «l[IpucnocodbIeHHOCTh OPraHU3MOB U €€ OTHOCUTEIIbHOCTbHY,
«Kputepun Buna», «Bugsl-aBoitHuku», «CTpykTypa BuIa B mpupone», «CrocoObl
BugooOpasoBanus», «l'eorpaduueckoe BHmoOOpazoBaHMe TPEX  BUAOB  JIAHABILIEH,



«IKOJOTHYECKOe BHUIA000pa3oBaHue BUIOB CcHHHIY, «[lommmuionasr pactenuit», «KamycTtHo-
peneyHbId THOPHIY.

Ob6opynoBanue: repdapun pacTeHU, KOJUIEKIIMM HACEKOMBIX, Uydena NTHIl U 3BEper C
IpUMEpaMHu Pa3JInYHbIX MPHUCIIOCOOJEHHM, yydesna NTUIl U 3Bepeil pa3HbIX BHUJOB, repbdapuu
pacTeHui OJIM3KUX BUI0B, 00pa30BABIIMXCS PA3IMUHBIMU CIIOCOOAMH.

JlaGopaTopHas pa6oTa «BpIsgBIeHIE N3MEHYUBOCTH y 0COOEH OJTHOTO BUIAY.

JlabopaTtopnass paGora «lIpucrnocobnenus oOpraHu3sMoB M HMX OTHOCHUTENbHAs
1eJ1eCO00Pa3HOCTH.

Jladoparopnasi padora «CpaBHEHHE BUIOB 110 MOP(HOIOTHIECKOMY KPUTEPHIOY.

Tema 3. Makpo3Bo/Io1us M €€ pe3yJbTaThl

MeTtobl u3yueHus: MmakposBositoluu. [lageoHTonornyeckue METObl N3Y4EHHSI BOITIOLUH.
[Tepexonnbie GopMbl U PUIIOTEHETUYECKHE PSIJIbl OPIaHU3MOB.

buoreorpaguueckue Metonsl uszydeHus sBomonuu. CpaBHeHue ¢uiopel U (payHbI
MaTEepPHKOB U OCTPOBOB. bruoreorpapuyeckue obnactu 3emiau. BUIbl-3HIEMUKN U PETUKTHI.

OMOPHONIOTHYECKUE U CPABHHUTEIBHO-MOP(OIOTHYECKHE METOIbI M3YyYCHHS DBOJIOIHH.
I'eHeTnyeckue MEXaHU3MBI 3BOJIOLMU OHTOTE€HE3a U IOSBJICHHS JBOJIIOLMOHHBIX HOBILIECTB.
["'oMostornyHble ¥ aHAJIOrM4YHbIE OpraHbl. PynuMeHTapHble OpraHbl U aTaBU3Mbl. MOJIEKYISpPHO-
FEHETUYECKUEe, OWOXMMHUYECKME M  MAaTeMaTU4YeCKUe METOAbl HM3YYEHHS  HBOJIIOLMH.
["omonornunsie renbl. CoBpeMeHHbIE METO/IbI TIOCTPOEHUSI (PUIIOT€HETHUYECKHX JEPEBLEB.

XPOMOCOMHBIE MyTallui U SBOJIIOLIMS TEHOMOB.

OO6mue 3akoHOMEpHOCTH (mpaBwiia) dBOMOUMU. [lpunyun  cmeHvl  QyHKYuULl.
HeoOpaTtumocTs 3Bosoninu. AnantuBHas paauanus. HepaBHOMEpPHOCTh TEMITOB 3BOJIIOLIUU.

JleMoOHCTpaL U

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, 3. ['ekkens.

Tabnuupl u cxembl: «PUIOreHETUYECKUH Psil JIOIAAN», «APXEONTEPUKC, «3BEpo3yObIe
suiepel», «Crerouedans», «Punnodurer», «CeMeHHbIE MAaNOpOTHUKNY, «buoreorpaduueckue
30HBI 3emuny, «Jpeid koHTUHEHTOB», «Pemukthl», «HavanbHble cTaguu SMOPHOHAIBEHOTO
pa3sBUTHs  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMYHBIE M  QHAJIOTWYHBIE  OPraHbD»,
«PynumMeHTB», «ATaBU3MBI», «XpOMOCOMHBIE HAOOpBHI YeIOBEKAa W IIMMIaH3e», «l IaBHBIE
HaIpaBJIEHUs IBOJOLUNY, «OO0IIMe 3aKOHOMEPHOCTH IBOJIIOLIUNY.

OOGopynoBaHue: KOJUICKIIMU, TepOapuu, MYJSDHKA HCKOMAeMBIX OCTaTKOB OpPTraHU3MOB,
MYJISKM TOMOJIOTHYHBIX, QHAJIOTMYHBIX, PYIAMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJIJIEKLIUU
HACEKOMBIX.

Tema 4. IIpoucxosxkaeHue u pa3BuTHe )KM3HU HA 3emJie

Hayunble rumoTe3bl NpOUCXOXKAEHUS JKU3HM Ha 3emie. AOHMOreHe3 U IaHCIEepMHS.
JloHay4HBIE TPEICTABICHMSI O 3apOXKACHUU JKU3HMU (KpealuoHM3M). ['mmore3a MOCTOSIHHOTO
camMo3apOo>KJIeHUs KU3HU U €€ onposep:keHue oneltaMu @. Penu, JI. Cnannanuany, JI. Iactepa.
[TpoucxoxaeHne KU3HU U aCTPOOHOIIOTHUSI.

OcHoBHbIE ATarnbl HeopraHuueckoi Bosonnu. [InanerapHas (reosorudyeckas) 3BOJIOLHUS.
XuMHUECKasi HBOJIONMS. AOHOreHHBI CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPraHUYECKHUX.
Onbir C. Mumnepa u I'. FOpu. OOpa3oBanue mnonumepoB u3 MoHOMepoB. KoarepBarHas
runore3a A. W. Onapuna, rumnote3a nepsuuHoro OynboHa J[kx. XomaeiHa, reHeruyeckas
runoteza I'. Ménnepa. Pubosumbr (T. Yex) um rumoreza «vupa PHK» V. T'mnbGepra.
dopmupoBaHue MeMOpaH U BOZHUKHOBEHHUE ITPOTOKIICTKH.



Uctopus 3emumn u wmeroasl €€ wu3ydyeHusa. Vckomaemble OpraHWYeCKHE OCTATKH.
l'eoxpononoruss u e€ wMeronsl. OTHOCUTENbHAass ¥ a0COJIOTHAs  T'E€OXPOHOJIOTHA.
['eoxpoHonOrMYecKas mKana: 30Hbl, 3Pbl, HIEPUOJIBI, STTOXH.

HavanbHble 3Tanel opranndeckou 3Boitouuu. [losiBaeHue M 3BOIOLMS MEPBBIX KIIETOK.
Oonronusi Merabonu3Ma. Bo3HukHOBeHHEe MepBbIX ASKocucTeM. CoBpeMeHHble MHKPOOHBIE
OMOIUIEHKM Kak aHajor MepBbIX Ha 3emse coodmiectB. Ctpomaronutsl. IlpokapuoTel u
SYKapHUOTHI.

[Tpoucxoxaenue 3ykapuoT (cUMOMOTreHe3). DBOJIIOIMOHHOE MPOUCXOXKACHUE BHPYCOB.
[IpoucxoxaeHME  MHOTOKJIETOYHBIX  OPraHU3MOB. BO3HMKHOBEHHE  OCHOBHBIX  IpyHI
MHOTOKJIETOYHBIX OpPTraHU3MOB.

OcHOBHBIE 3Talbl HBOJIONHUU BhICIIUX pacTeHuid. OCHOBHBIE apoMOp(}O3bl PaCTCHUI.
Beixon pacrenuit Ha cymy. llosBieHue cHoOpoBBIX pacTeHHMH M 3aBOEBAHWE HUMHU CYIIU.
Cemennsle pactenus. [IponcxoxaeHre IBETKOBBIX PACTEHUN.

OcCHOBHBIE 3Tallbl SBOJIIOIUHM XUBOTHOIO Mupa. OCHOBHBIE apoMOp(O3bI KUBOTHBIX.
Benpckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX THIIOB. IlepBble XOpI0BbIe
KUBOTHbIE. JKU3Hb B BOJE. DBOMIOIUS MO3BOHOUHBIX. [Ipoucxoxaenne ampuOuil 1 penTHIni.
[Tpoucxoxaenne Mmiekonutammux u ntull. llpuHnun kmoyeBoro apomopdosza. OcBoeHue
0eCrI03BOHOYHBIMU U TTO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PazButue xu3nu Ha 3emiie Mo 3paM U MepUuoAaM: apXxeu, mMpoTepo30i, Maaeo30il, ME3030H,
KaiiHOo30#. OOmias xapakTepuCTHKa KJIMMara U Treojiorhyeckux TmporeccoB. [losBneHue u
paciBeT XapaKTEpHBIX OPraHHU3MOB. YTJeo0pa3oBaHUE: €ro YCJIOBHsS U BIUSHUE Ha Ta30BBIN
cocTaB aTMOC(epHl.

MaccoBbie BBIMHpPAHUSI — SKOJOTUYECKHE KPU3UCHI mpouuioro. IIpuuunbl U ciaeacTBus
MaccoBbIX BbIMHUpaHHUil. COBpEeMEHHBINH SKOJIOTHYECKUN KpU3HC, ero ocobeHHocTu. IIpobiema
coxpaHeHHsi OMopazHooOpas3us Ha 3emiie.

CoBpeMeHHas cuctemMa opranudeckoro mupa. [IpuHimnel kiaccudukanuu OpraHu3MoOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPTaHU3MOB.

JleMoHCTpanuu

[Hoptpetsr: ®@. Pean, JI. Cnannanuanu, JI. ITacrep, . . Meunukos, A. 1. OnapuHn, J[x.
Xonneitn, I'. Ménnep, C. Munep, I'. FOpu.

Tabmuipl u cxembl: «Cxema omnbita @. Peany, «Cxema onbita JI. [lactepa mo usyueHuro
caMo03apoXJIeHUs ku3Hm», «Cxema ombita C. Mumnepa, I'. FOpu», «3Ttanbl HeopraHuyecKou
sBoNOLUMNY, «['eoxpoHonmoruueckas mkanay, «HauanbHble 3Tanbl OPraHMYECKOW 3BOJIOLIMM,
«Cxema o00OpazoBaHHsi JyKapuoT NyTéM cumbOuoreHeza», «CucremMa >KHUBOW TPUPOIBI»,
«Ctpoenne  Bupyca», «Apomopdossl pactenHuit», «Purnodute», «OIHOKIETOYHBIC
BOZOpoCIn», «MHOIrOKJIETOUHbIE BoOJOpociany, «Mxu», «llanopoTHukm», «l'onoceMeHHbIe
pacteHus», «Opranbl LBETKOBBIX pacTeHUi», «(Cxema pa3BUTHS JKUBOTHOTO MHpPay,
«Apomopdo3bl  KUBOTHBIX», «lIpocTeitmue», «Kumeunononoctusie», «llnockue uepsu»,
«YneHucToHorue, «PBIOBIY, «3eMHOBOIHEICY, «IIpecMmpikaromuecs», «IITumme,
«Mnekonuraromuey, «PazBute KU3HM B apxeMckoul apey, «Pa3BuTHE KU3HM B
MPOTEPO3OMCKON 3pe», «Pa3BUTHE KHU3HM B MANECO30MCKOWM 3pe», «Pa3BUTHE KU3HU B
ME3030MCKON 3pe», «Pa3BuTme XKU3HM B KaillHO30MCKOM »spe», «CoBpeMeHHas cHucTema
OpPraHUYECKOI0 MUPAy.

O6opynoBanue: repOapuu pacTeHUH pPa3IUYHBIX OTMENOB, KOJJIEKIMA HACEKOMBIX,
BIIQXKHBIE Mpenaparbl >KMBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUIEKIIUM MIJIOKOXXHMX, CKEJIETHI



MTO3BOHOYHBIX JKMUBOTHBIX, 4ydyeja NTUL U 3BEpEeH, KOJUIEKLIMU OKAMEHEJIOCTEH, IOJIE3HBIX
HCKOIIAEMBIX, MYJISIKH OPIraHUYECKUX OCTATKOB OPraHU3MOB.

JlabopaTopHnasi padora «/3ydeHue M ONMCAaHHE MCKOIAEMBIX OCTaTKOB JAPEBHUX
OpPraHU3MOBY.

IIpakTuyeckass padora «l3ydyeHue OCOOCHHOCTEH CTPOCHHUS PACTCHHH pa3HBIX
OTZEIIOBY.

IIpakTnyeckas padora «3ydeHne 0COOEHHOCTEH CTPOCHHUS TTO3BOHOYHBIX KHUBOTHBIX.

Tema 5. IIpoucxo:kaeHue 4yeJ0BeKa — AHTPONOreHe3

Pa3pnensl u 3anaun aHTpOonosoruu. MeToasl aHTPOIIOIOTUH.

CraHOBJIEHHE TIPEACTABIECHUN O NPOMCXOXKJIECHUU 4YEJOBEKA. PenuruosHble BO33PEHHUS.
CoBpeMeHHbIE HAYUHbIE TEOPHH.

CxoncTtBo  4enoBeka € KUMBOTHbIMU. (CuHcTeMarhyeckoe IIOJIOKEHUE  YeJIOBEKa.
CBuzerenbcTBa CXOJACTBA YEJNOBEKAa C SKMBOTHBIMH: CPaBHHUTEIbHO-MOp(]oIoruueckue,
sMOpuonornyeckue, (HU3NOIOro-OMOXUMUYECKHE, TOBeAeHYeckre. OTINYHS YeloBeKa OT
KUBOTHBIX. [IpMOXO0XK/I€HNE U KOMILJIEKC CBSI3aHHBIX C HUM INPU3HAKOB. Pa3BuTHE rOJI0BHOIO
MO3ra ¥ BTOPOM CUTHAIbHOW CUCTEMBI.

JBuwxyme  cuibl  (QakTopel)  aHTPONOreHe3a:  OWOJIOTUYECKHE,  COIMAIbHEIE.
CooTtHo1IeHHEe OMOJIOTHYECKUX U COLUATIbHBIX (PAKTOPOB B AHTPOIIOT€HE3E.

OcHOBHBIC CTaIuU aHTponoreHe3a. PanHue yenoBekooOpasHble 00e3bsSHBI (TIPOKOHCYITHI)
U paHHHE TOHTHbI — O0IIUE MPEIKH YeT0BEKOOOPa3HbIX 00€3bsiH U JI0Jei. ABCTPATIONUTEKU —
JIBYHOTHE Mpeaku Jiroae. YenoBek ymenblid, NepBble U3rOTOBJIECHUS OpyAui Tpyna. Uenosek
MPSIMOXOJISAIIMN M TEPBBIA BBIXOJ JIIoAeH 3a mpenensl Adpuku. YenoBek renenb0eprckuii —
o0l MpeoK HeaHIePTaIbCKOr0 YEIOBEKa U YeJIoBeKa pa3yMHOro. YenoBek HeaHepTaibCKui
KaK BUJI JIIOJEH XOJOJHOTO KJIMMarta. YemoBeK pa3yMHbI COBPEMEHHOrO THIIA, AEHUCOBCKUN
YeNI0BEeK, OCBOEHUE KOHTUHEHTOB 3a npezaenamu Adpuku. [laneoreneTrka u nmaaeoreHOMUKa.

OBOJIIOLMS COBPEMEHHOI'O ueioBeKa. EcTecTBeHHbBII OTOOp B MONYJSALUSAX 4YeJIOBEKa.
MyrtanunonHsIi npouecc U nonmumopdusm. IlonynsuuoHHble BOJIHBL, Apei¢ T'eHOB, MUTpalus U
«3¢ ekt ocHOBaTENS» B MOMYJISIIUAX COBPEMEHHOT'O YeI0BeKa.

Yenoseueckue pacwl. [lonstue o pace. boibime packl: eBponeouaHas (eBpasuiickas),
aBCTpaJIO-HETpOUIHAs (PKBATOpHUAJIbHAS), MOHTOJIOMHAs (a3UMaTCKO-aMepuKaHcKas). Bpems u
IIyTM pPAacCEJICHWs 4YeloBeKa II0 IulaHere. EnmHCTBO 4yenmoBeueckux pac. Hayunas
HECOCTOSITENILHOCTh  pacu3Ma.  [IpHCIOCOOIEHHOCTh  4YeloBeKa K  Pa3HbIM  YCIOBUSM
OKpykaromiel cpensl. BiausHue reorpaduyeckoit cpeabl u pelida reHoB Ha MOP(HOJIOTHIO U
(U3HOJIOTHIO YeIOBEKa.

MexaucuurniauHapHble  MeToAbl B (u3nueckol (OMOJIOTMYECKOW) aHTPOTOJIOTHH.
OBOJIOLMOHHAA ~ AHTPOIOJIOTMSI M TMAJCOAHTPOIIOJIOTHSl  YEJIOBEUECKUX  IOIMYJIALHM.
bruocounansHple  HCCIEAOBaHMA  NPUPOABI  4YenoBeKa.  FccnemoBaHume — KO3BOJIIOLUU
OMOJOTUYECKOT0 U COLUAIBHOIO B YETIOBEKE.

JleMoOHCTpaL UK

IToprpersr: Y. lapsun, JI. Jluku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmuubl u  cxembl: «MeTonbl AHTPOMOJIOTUHY, «['OMIOBHOM MO3I 4YeloBeKay,
«YenoBekooOpa3Hble 00€3bsiHBDY, «CKeNeT 4elloBeKa M CKeNeT IIUMIIaH3e», «PyauMeHThl u
aTaBU3MBbD», «JIBWXKyIIME CHJIBI AHTPOIIOr€HE3a», «OBOJIOLMOHHOE JIPEBO  YEJIOBEKAY,
«ABcTpanonurek», «HenoBek ymenslity, «HenoBek npsAMoxoasimuiny, «JleHuCOBCKHUI 4eToBEK»
«Heanpaepranpup», «KpomanboHIb, «lIpeaku dyenoBeka», «ITalbl BOJIOIUN YETOBEKAY,
«Pace1 yenoBekay.



OO6opynoBaHue: MYJSDKH OKaMEHEJIOCTEH, MPEeMETOB MaTepUaIbHON KYJIbTYPhl TPEIKOB
yejoBeKa, penpoaykiuu (pororpaduu) KapTUH C MHQPOJIOrMYECKUMH U OHOIelicKUMu
CIOKETaMH MTPOUCXOXKICHUS YeIoBeKa, (poTorpaduu HaXOJA0K MCKOMAEMBIX OCTATKOB YEJIOBEKa,
CKEJIET YeJIOBEKa, MOJIEIb Yepera YeJOBeKa M Yepera HMIMMIIaH3€, MOJEIb KUCTH YE€lIOBEKa U
KHCTH IIMMIIaH3€, MOJIETIU TOPCa MPEAKOB YeJIOBEKa.

JlaGopaTtopnas pabora «M3ydueHne o0OCOOEHHOCTEH CTPOCHHMS CKeJeTa 4YeJOBeKa,
CBS3aHHBIX C IIPSIMOXOKICHUEM).

IIpakTnyeckas padora «3yueHue F3KOJOrMYECKUX aanTaluid YeI0BEKa.

Tema 6. DJkojiorui — Hayka O B3aHMOOTHOUIEHHSIX OPraHU3MOB M
HA/I0PTaHU3MEHHBIX CHCTEM C OKPY Kalolei cpeaoi

3apoxaeHue W pa3BuUTHE dKosnoruu B Tpynax A. ['ymbGompara, K. @. Pymee, H. A.
Cesepuona, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Pazgensl u 3amaun skojoruu. CBs3b
SKOJIOTUU C JPYTUMHU HAyKaMH.

Mertoap! skonoruu. [loneBsie HaOMIONEHUS. DKCIIEPUMEHTHI B 3KOJOTHH: NPUPOIHBIE U
naboparopHble. MoaenupoBaHue B 3KOJOTUU. MOHUTOPUHI OKpYKalOLIEH CpeJibl: JIOKaIbHBIMH,
PErHOHANIBHBIN U TNI00ATBHBIH.

3HAYEHUE DKOJOTMYECKMX 3HAHUM JUIS 4EJIOBEKa. DJKOJIOIMYECKOE MHPOBO33PEHHE Kak
OCHOBAa CBS3€M YeEJIOBEYECTBA C MNpUponod. POpMHUpOBAaHME DKOJOTMYECKOW KYJIbTYpbl M
HKOJIOTMYECKOI rPaMOTHOCTU HACEJICHUSI.

JdeMoHcTpannn

[Toptpetsr: A. I'ymbonbar, K. ®@. Pynse, H. A. Ceseprios, 3. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmunel u cxembl: «Pasnmensl dKoIoruny, «Metoasl dkojaoruny, «Cxema MOHHUTOPHHTA
OKPY’KaIoIEeH Cpeb».

JlaboparopHasi padora «/3yuyeHrne METOZ0B 3KOJIOTMUYECKUX UCCIECIOBAHUNY.

Tema 7. OpranusmMsl U cpega 0OMTAHUSA

Okonoruyeckrue (aKTopbl U 3aKOHOMEpHOCTH MX JedctBus. Knaccudukanus
HKOJIOTHUECKUX  (aKTOpoB:  abMOTHYecKHWe, OMOTHYEecKHe, aHTpomnoreHsHele.  OOmue
3aKOHOMEPHOCTH JielcTBuUS 3Kojornueckux ¢akropos. Ilpasuno munnmyma (K. [npenrens, 1O.
JIu6ux). TonepaHTHOCTH. DBPUOMOHTHBIEC U CTEHOOUOHTHBIE OPTAHU3MBI.

Abuotnueckue ¢gakropbl. CBeT Kak 3kojorudeckuil paxkrop. JlelictBue pa3HbIX y4acTKOB
COJIHEYHOT'O CIEKTpa Ha OpPraHU3Mbl. OKOJIOTMYECKHE TPYIIbl PACTEHUH M JKUBOTHBIX IO
OTHOLIECHHUIO K cBeTy. CurnanpHas poisb ceera. dotonepnoausm.

Temnepatypa Kkak 3Konorudeckuil ¢akrop. [leiictBue TemmepaTypsl Ha OpPraHHU3MBI.
[ToikunoTepMHbIE U TOMOHOTEPMHBIE OPIaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxxHocTh Kak skonoruueckuil ¢akrop. IlpucnocoGnenus pacteHH K MOJAEPKaHUIO
BojHOro Oamanca. Kiaccudukanus pacteHuid mo oTHouleHHto K Boje. IlpucnocoGnenus
’KUBOTHBIX K HU3MEHEHHIO BOJHOTO PEXXKUMA.

Cpenbl oOuTaHMsI OpPraHU3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, MOYBEHHAs, TNTyOWHHAas
MOJNOYBEHHAsl, BHYTPHOpraHU3MeHHas. (DU3HKO-XMMHUYECKHE OCOOCHHOCTH cpell OOuTaHMA
opranu3MoB. [Ipucrnocobaenns opranu3MoB K KU3HU B pa3HbIX cpejiax.

buonoruueckue putmel. BHemnue u BHyTpeHHHE pUTMbl. CyTOYHBIE U TOJIUYHBIE PUTMBI.
[Tprcnioco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHMSIM YCIIOBUH KU3HHU.

XKuznennsie Gopmbl opranusmoB. [lonsatue o xu3HeHHOU (opme. KuzHeHHBIE (OPMBI
pacTeHH: NepeBbs, KYCTApHUKH, KyCTapHUUYKH, MHOTOJIETHHE TpaBbl, OJHOJIETHHUE TpPAaBBl.



JKuznennbie (GOpMBI KMBOTHBIX: THIPOOHMOHTHI, TEOOMOHTHI, a’pOoOMOHTHL. (COOCHHOCTH
CTpOEHUs ¥ 00pa3a KU3HU.

buotnueckne  Qaxkroppl. Buasl OMOTHUECKMX ~ B3aMMOJACHCTBHA:  KOHKYPEHIIHA,
XUIIHUYECTBO, cUMOMO03 U ero ¢opmel. [lapazutusm, koomnepamus, MyTyalinu3M, KOMMEHCAIU3M
(KBapTUpaAHTCTBO, HaxyieOHW4YecTBO). Herpoduyeckne  B3auMMOIEUCTBHS  (TONMUYECKHUE,
dopudeckue, dadbpuyeckue). 3HaYCHHE OMOTHUYECKHX B3aUMOJCHCTBUU JUIS CYIIECTBOBAHHUS
OpraHu3MoOB B cpejie ooutanus. [IpHHIMT KOHKYPEHTHOTO HCKIIFOYCHHUS.

JdemMoHcTpauMu

Tabmuipl 1 cxembl: «JKonoruueckue Gpaxtopbl», «CBETOBOM CHEKTP», « IKOIOTHUECKUE
IPYIIbI )KUBOTHBIX 11O OTHOLLIEHUIO K CBETY», «TenIoKpOBHbIE )KUBOTHBIE, «XO0JIOAHOKPOBHbBIE
KHUBOTHBIE», «DU3HONIOTHYECKHE aJanTaluu KUBOTHBIX», «Cpenbl OOUTaHUS OPraHU3MOBY,
«buonoruyeckue put™me», «KusHeHusie Gopmbl pacTeHuit», « KuzneHHble GOPMBbI JKUBOTHBIXY,
«JKocHucTeMa IMUPOKOIUCTBEHHOTO Jieca», «DKOCHUCTeMa XBOiHOro yeca», «llemu mutaHus»,
«XumnnyectBoy, «llapazutuzm», «KonkypeHuus», «Cumonosy, «KommeHncammsm».

OGopynoBanue: TepObapuy pacTCHHH W JKUBOTHBIX, MPHCIIOCOOJICHHBIX K BIUSHUIO
pa3IMYHBIX  JKOJOTHYECKHX (aKTOpOB, TepOapuu  CBETONIOOUBBIX, TEHETIOOMBBIX U
TEHEBBIHOCIMBBIX PACTEHUH, CBETONIOOMBBIC, TCHENIOOMBBIE M TEHEBBIHOCIHBBIE KOMHATHBIC
pacteHusi, repOapuM U KOJUIEKLIMHM TEIJIOJIOOMBBIX, 3MMOCTOMKHX, MOPO30yCTOMUMBBIX
pacTeHMii, 4Yydena MNTULl U 3Bepel, repOapuu pacTeHMH, OTHOCSIIMXCA K Trurpoduram,
kcepouram, me3ouTaM, KOMHATHBIE PACTEHHS JAHHBIX TPYII, KOJUIEKIUH KUBOTHBIX,
o0OUTAIONMX B Pa3HBIX cpefax, repOapuy U KOJUIEKIIMH PACTEHUN U KMBOTHBIX, 0OJIaJAarOIINX
yepTaMu IPUCIIOCOOJIEHHOCTH K CE30HHBIM HW3MEHEHUSM YCIOBHH JKHU3HM, repbapuu u
KOJJICKIIMM PACTCHUH W JKUBOTHBIX PA3JIMYHBIX KU3HEHHBIX (POPM, KOJJIEKIIUH >KHBOTHBIX,
YYaCTBYIOUIMX B Pa3IMUYHBIX OMOTHYECKUX B3aUMOICHCTBUSIX.

JlabopaTopnasi pabora «BpIsiBiIeHHE IPUCTOCOOIECHUI OPraHU3MOB K BIUSHUIO CBETa.

Jladboparopnasi paGora «BbIsiBICHHE TMPUCIOCOOJICHUN OPraHU3MOB K BIIMSIHHUIO
TEMIEPATYPbI».

JlaGopaTtopnas padora «AHaroMHyeckHMe OCOOCHHOCTH PAcCTeHHH U3 pa3HBIX MeECT
oOUTaHUSY.

Tema 8. Dxos10orust BUAOB M NOMYJIALMI

DKOJIOTUYECKHE XapaKTepUCTUKHU nomymsiuuu. [lonmynsanusa kak Ouonoruyeckas cUCTEMa.
Pone HeogHOpOAHOCTH cpefbl, (U3NYECKUX OapbepoB W OCOOEHHOCTEH OMOIOTHMH BHJIIOB B
(dbopMUPOBaHUU TPOCTPAHCTBEHHOM CTPYKTYPHI MOMyIsiuii. OCHOBHBIE TTOKA3aTENH MOMYJISIIIH:
YHUCIIEHHOCTb, IJIOTHOCTb, BO3pAacTHas W TOJOBas CTPYKTYpa, POXKAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEpTHOCTb, MUTPALIHSI.

DKoJIoruyeckasl CTpykTypa nonyasauuu. OneHka 4YMCIEeHHOCTH nomyisuuu. /[uHamuka
MOMYJSIIIUK U e€ perynsius. buoTnueckuil moTeHIMaN nonyasnuu. MoaenupoBaHue JUHAMUKI
nomymnsiuud. KpuBble pocta uucieHHOCTH mnomyisiuuu. Kpuble BbDKHMBaHMs. Perymsmus
YUCIIEHHOCTU TMOMYJSLMHA: pOJb (aKTOPOB, 3aBUCSIIUX M HE 3aBUCAUIMX OT IUIOTHOCTH.
DKkonoruyeckue crpateruu BUoB (I- u K-crparerun).

[Tonstue 00 »sKojmormueckoi Hume Buaa. Mecroobutanue. MHoromepHas MOJENb
skosornyeckord HumM JIx.M. Xatuuncona. Pazmepsl skosiornyeckoil Humm. [loTeHunanbHas u
pean30BaHHas HUIIIH.

Bun xak cucrema momymsinuii. Apeansl BUIOB. BUIBI M HUX >KU3HEHHBIE CTpPATErHH.
OKOJIOTUYECKHE DKBUBAJICHTHI.



3aKOHOMEPHOCTH TIOBEJIECHHUS M MUTpalMil >KUBOTHBIX. bHOJIOrnueckne WHBa3HU
qyKEPOJHBIX BUJIOB.

JleMoOHCTpaL U

[Toptpert: Ix. . XaTunHCOH.

Tabmuisl 1 cxeMbl: «DKOJIOTHYECKUE XapaKTePUCTUKU Monyasuuny, «lIpoctpancTBennas
CTpyKTypa nomyisiuuu», «Bo3pacTHple nupamuabl nomyasauun», «CKOpOCTb 3aceyeHus
MOBEPXHOCTU 3EMJIM Pa3Iu4YHbIMU OpraHuzMamu», «Mojens skonornueckod wumm J[x. U.
XaTuynHCOHAY.

O6opynoBanue: repOapuu pacTeHU, KOJIEKINN )KUBOTHBIX.

JlabopaTopnasi pabora «IIpucrnocoOneHnst ceMsH paCTEHUI K pacCEICHUIO».

Tema 9. Jxos0rus coodmEecTB. IKOJOrH4YeCKre CHCTEMBbI.

CooOmiectBa opranu3mMoB. buoreHo3 u ero crpykrypa. CBsi3u MeXIy OpraHu3MamH B
OHOLIEHO3E.

Okocucrtema kak oTkpeitas cucrema (A. JIx. Tencnum). DyHKUMOHAIBHBIE OJIOKU
OpraHU3MOB B 3KOCUCTEME: IPOAYLEHTbI, KOHCYMEHTBI, peayLeHThl. Tpoduueckue ypoBHHU.
Tpoduyeckue nenu u cetu. AGuoruyeckue O00ku 3KocucTeM. [10UBBI U HIIBI B 9KOCHUCTEMAX.
KpyroBoport BeliecTB U MOTOK 3JHEPTUU B SKOCUCTEME.

OcHoBHbIE ITOKa3aTeNM 3KocucTeMbl. buoMmacca u npoaykius. DKOJI0rH4ecKie mMupaMubl
yucesl, OnomMacchl U SHEPTUU.

Hunamuxa sxkocucmem. Kamacmpoguueckue nepecmpoiixu. @aykmyayuu. HarpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKleccuu. llepBUuHbIe U BTOPUYHBIE CYKIIECCUM U HX
IPUYMHBL. AHTPONOreHHbIE BO3JCHCTBUS Ha cykueccud. KimmakcHoe cooOuiecTso.
Bbuopa3znoobpa3ue 1 moJHOTa KPyroBOpOTa BEIIECTB — OCHOBA YCTOHYHMBOCTH COOOIIECTB.

[IpupoaHbIe 3KOCUCTEMBL. IKocucmemvl 03€p U peK. IKoCucmemvl MOpel U OKeaHos.
DKrocucmemvl myHop, 1ecos, cmenell, nyCmvlHb.

AHTpPOIIOTEHHBbIE  JKOCUCTEMBI. Arposkocuctema. ArponeHo3. Paznmuuus wmexay
AQHTPONOTEHHBIMU U TPUPOJHBIMU SKOCUCTEMAMHU.

VYpb6oskocucrembl. OCHOBHBIE KOMITIOHEHTHI ypOoakocucteM. I'opoackas ¢uiopa u dayHa.
CunaHTponu3aiusi ropoJckoi ¢ayHbel. buomormueckoe U  XO34HCTBEHHOE 3Ha4YeHHE
arpo3KoCUCTEM U YpOOIKOCHCTEM.

3aKOHOMEPHOCTH  (OPMHUPOBAHHS  OCHOBHBIX  B3aUMOJIEWCTBUM  OpPraHM3MOB B
KocUcTeMax. Ponb kackaonozo sghgexkma u 6uo06-30uduxkamopos (Kiouegulx 6udos) 6
@yukyuonuposanuu  sxocucmem. llepeHOC HHEPTUM U BEIIECTB MEXAY CMEXHBIMU
ADKOCHUCTEMaMH. Y CTOMYHMBOCTh OPraHU3MOB, TMOMYJISIUMA M SKOCUCTEM B  YCJIOBHUAX
€CTECTBEHHBIX U aHTPOIIOTCHHBIX BO3JICHCTBUM.

Mexanuzmsl  8030eticmeus  3a2pA3HEHUL  PA3HLIX MUNO8 HA  CYOOPeaAHUZMEHHOM,
OP2aHUBMEHHOM, NONYJIAYUOHHOM U IKOCUCMEMHOM VPOBHAX, OCHOBbL IKOJN02UHUECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030elicmsusi. MeTooI0oTus MOHUTOPUHTAa €CTECTBEHHBIX U
AQHTPOIOTEHHBIX 3KOCUCTEM.

JleMoHCTpanun

IToptper: A. JIxk. Tencnu.

Tabmune! u cxeMmbl: «CTpykTypa OHOLIEH03a», «DKOCHUCTEMAa MIMPOKOJIUCTBEHHOTO JIECay,
«JKocucTeMa XBOWHOTO Jecay, «DyHKIMOHANbHBIE TPYMHNbl OPraHU3MOB B HSKOCHCTEME,
«KpyroBopor BemectB B 3Kkocucteme», «llemum mnuTaHua (macTOMIIHAA, JETPUTHAS)»,
«DKOJIOTHYECKas MUpaMuIa Yucen», « IKOJIOTHYecKas mupamMuia OnomMacce», «DKOJIOrHUEcKas
nupamuja sHeprumy», «OOpasoBanue Ooiora», «llepBuunas cykueccus», «BoccraHoBieHue



jeca mocie moxkapay, «IKOoCcHhcTemMa 03epa», «ATpoleHo3», «KpyroBopoTr BEHIECTB M MOTOK
SHEPruu B arporieHo3e», «I[Ipumepsl ypOoskocucTem».

Ob6opynoBanue: repbapuu pacTeHUH, KOJJICKIUH HACEKOMBIX, Yydejla INTHUI[ U 3BEpeH,
repOapuu KyJlIbTYPHBIX U JUKOPACTYLIUX PACTCHUI, aKBAPUYM KaK MOJIENIb SKOCUCTEMBI.

IIpakTuyeckasi padora «l3yueHue u onrcanue ypo0IKOCHCTEMBI».

JlaGopaTopnas padora «/3yyeHue pasHOOOpa3ysi MENKUX TOYBEHHBIX WICHHCTOHOTHUX B
pa3HBIX SKOCHCTEMAX.

Tema 10. buocdepa — riodanbHas IKocucTEMA

buocdepa — obmennanerapHas 00ojgoyka 3eMiM, Ilie CYIIECTBYET WM CYIIECTBOBaJia
*u3Hb. PazButue npencrasieHuii o buocdepe B Tpynax D. 3iocca. Yuenue B. U. Bepuaackoro o
6uocdepe. O6mactu 6nocheps! u e€ cocras. JKupoe BeniecTBo Onochepsl 1 ero GyHKIUH.

3aKOHOMEPHOCTH cyliecTBoBaHMs Ouocdepnl. OcodbeHHocTH Onochepsl Kak rio0aabHOMN
sKocuctembl. JluHamuuyeckoe paBHOBecue B Ouocdepe. KpyroBoporsl BemiecTtB U
OMOTre0OXMMHUYECKUE IUKIIBI (YTIepo/ia, a30Ta). PUTMUYHOCTD sBNICHHI B 6uocdepe.

3oHanbHOCTh OuOchepsl. [lonarue o Ouome. OCHOBHBIE OMOMBI CYILIU: TyH/pa, XBOIHbBIE
Jeca, CMEIIaHHbIe U IIMPOKOJIMCTBEHHBIE Jieca, CTEIH, CaBaHHbBI, MyCThIHU, TPOIMHYECKHE Jieca,
BBICOKOTOPBs. KiMMar, pacTUTENbHBIN 1 )KUBOTHBIN MUP OMOMOB CYIIIH.

Crpyktypa M (YHKOHS JKUBBIX CHCTEM, OIEHKAa HMX PECypCHOrO IOTCHLIHAA |
O6rocepHbIX PYHKITHIA.

JdeMoHcTpannn

[Toptpetsr: B. U. Bepnaackuit, 3. 3rocc.

Tabmuubl u cxemsl: «I'eoctepsr 3emnn», «Kpyrosopor azora B npupoae», «Kpyrosopot
yriepoaa B mpupoje», «KpyroBopor kucinopoaa B npupoae», «KpyroBopoTt BoIbl B IPUPOIE»,
«OcHoBHBIE Ouombl cymwm», «Knumarudyeckue mosica 3emnn», «TyHnpay, «Taiiray,
«Cwmemannbiii - necy, «lllupokonucrBennbiii nec», «Cremb», «CaBanHa», «llycThiHIY,
«Tponmuecknii necy.

OGopynoBanue: repOapuu pacTeHU pa3HBIX OMOMOB, KOJUICKITUU KUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYyKawOIIas cpeaa

DKoJlornyeckre KpHU3UChl M WX HOpu4MHbL. Bo3gelictBue uyenoBeka Ha Ouocdepy.
3arpsizHeHue BO3MyIIHOM cpenpl. OxpaHa Bo3dyxa. 3arps3HeHue BoAHOW cpeabl. OxpaHa
BOJIHBIX pecypcoB. Pa3pymenne moussl. OXpaHa MOYBEHHBIX pecypcoB. MI3MeHeHne KimMaTa.

AHTpOIIOTEHHOE  BO3JCMCTBHE Ha pPACTUTENbHBIA M JKMBOTHBIM wmup. OxpaHa
pPacTUTENBHOTO U XUBOTHOTO MHpa. OCHOBHBIE MPHUHIIMITBI OXPAaHbI MPUPOABI. KpacHble KHUTH.
Oco60 oxpansiembie nipupoaubie Tepputopun (OOIIT). boranudeckue caabl U 300J0THYECKHE
HapKH.

OcHOBHBIE TIPUHIIUIIBI YCTOMUMBOTO Pa3BUTHUS YENIOBEUECTBA W MPHUPOABI. ParmoHaapHOe
NPUPOJIONIONB30BAHUE M COXpaHeHHe OuoJjoruueckoro pasHooOpazus 3emnu. OOmume
3aKOHOMEPHOCTH TII00aThHBIX IKOJIOTHUECKHX Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOTO KpH3HCa
U €T0 BEPOSITHBIE ITOCIIE/ICTBUSI.

Pa3BuTHE METOJOB MOHHMTOPHUHTA PAa3BUTHS OMACHBIX TEXHOTEHHBIX MPOIECCOB.
Cucmemnvle uccnedoganus nepexooa K pecypcocbepezaioujell U KOHKYPEHMOCHOCOOHOL
anepeemuxke. buonozcuueckoe pasnoobpaszue u duopecypcvl. Hayuonanvnvle ungopmayuonmusie
cucmemvl, obecneuugarowjue O0OCMyn K UHDOPMAYUU NO COCMOSHUIO OMOENbHLIX 8UO08 U
akocucmem. OCHOBbL IKOpeadburumayuy IKocucmem u cnoco606 6opbobl ¢ GUONOBPEIHCOCHUAMU.
Pexoncmpyxkyus MOpCKUX U HA3eMHBIX IKOCUCTHEM.

JleMoOHCTpaLun



Tabmumpl W cxeMmbl: <«3arps3HeHue arMochepbl», «3arps3HEHUE TUIPOCHEPH»,
«3arpsisHeHne  TouBBl», «llapHukOBbIA 3 dekT», «Ocobo oxpaHseMble NPUPOTHBIC
TeppUTOpUNY, «MOJeNN YIPaBISIEMOTO MUPaY.

O6opynoBanue: Qororpaguu OXpaHSEMbIX pAacTeHUH U JKUBOTHBIX KpacHoil KHHUTH
Poccuiickoit denepaiuu, KpacHoil KHUTH peruoHa.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHHUSA TPOI'PAMMBI 110 BUOJIOTI'MA
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHUS OOYYaAIOIIUMUCS
MPOrpaMM CPETHETO OOIIEero 00pa30BaHusl: TMUYHOCTHBIE, METAIIPEIMETHBIC U TIPESIMETHBIC.

B cTpyKkType JMYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS IPOrPaMMBbI MO OHMOJIOTHHU BBIIEICHBI
CICMYIONIME COCTaBIAIONIME: OCO3HAHHWE OOYYAIOIUMHCS  POCCHMCKON  TI'paKIaHCKOU
UJEHTUYHOCTU — TOTOBHOCTHM K CaMOpPa3BUTHIO, CAMOCTOSITEJIBHOCTH U CaMOOMPEJIEICHUIO,
Haiuyue momusayuu K OOYUEHUIO OWOJIOTHH, YeleHanpagieHHoe paszeumiue BHYTPECHHHUX
yOEXKICHUI JTMYHOCTH Ha OCHOBE KJIFOUEBBIX IIEHHOCTEH M MCTOPUYECKHUX TPATUIUN pa3BUTHUS
OMOJIOTHYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb OOYYAIONIUXCS PYKOBOJCTBOBATHCSA B
CBOEH  JCATENBHOCTH  LIEHHOCTHO-CMBICIOBBIMH  YCTaHOBKaMH, NPHUCYUIUMU  CUCTEME
OMOJIOTMYECKOTO  00pa3oBaHUsA, HaIuuyue NpPABOCO3HAHUSA  DKOJIOTUYECKON  KYJIBTYPHI,
CNOCOOHOCMU CMABUMD TIETTA U CTPOUTD KU3HCHHBIC TIJIaHBI.

JIn4HOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPAMMBbI 10 OMOJOTUHU JOCTUTAIOTCS B €IMHCTBE
y4eOHOM W BOCHUTATEIHHOU NEATEILHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCUMCKUMU
COIIMOKYJIbTYPHBIMU, HCTOPUUECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSAMH, IPUHITHIMHU B
oOmiecTBe MpaBUJIaMH U HOPMaMHu MOBEACHUA M CIIOCOOCTBYIOT MpOIlecCaM CaMOIO3HAHUSA,
CaMOBOCIIMTAHUSA M CaMOPA3BUTHUSI, PA3BUTHs BHYTPEHHEW MO3ULMHU JIMYHOCTH, NATPUOTU3MA U
YBaXXEHUS K 3aKOHY U IPABOIOPSAKY, YEIOBEKY TpyJa U CTaplieMy MOKOJICHHUIO, B3aUMHOIO
yBaXXEHHUsA, OEpeXHOr0  OTHOWICHMs K  KYJbTYpHOMY  HAcJIE€IUI0 W  TPATUIHUAM
MHOT'OHAaMOHAJIBHOTO Hapoaa Poccuiickoint @enepanuu, Npupoae U OKPYKAKOLIEH cpele.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS yueOHOro npeamera «buomorus» MOMKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIONIUXCsI PYKOBOJCTBOBATHCS C(HOPMHPOBAHHOW BHYTPECHHEU
MO3UIIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAllUi, TIO3UTHUBHBIX BHYTPEHHHX
yOeXACHU, COOTBETCTBYIONIMX TPAJAMIIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIecTBa,
pacHIMpEeHHEe KU3HEHHOTO OMNbITa U ONbITa AEIATEIBHOCTH B MPOLECCE pealn3aluid OCHOBHBIX
HaIpaBJIeHUN BOCITUTATEIHLHON IEATEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpaKIaHCKOro BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIUU  OOYYaromIerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB M OOS3aHHOCTEW, yBa)XKCHHE 3aKOoHA U
MIPaBOTIOPSJIKA;

TOTOBHOCTb K COBMECTHOIM TBOPUYECKOH JIEATEIHHOCTH MPHU CO3JaHUU YUEOHBIX MPOEKTOB,
pelIeHnr y4eOHbBIX U TO3HABATENbHBIX 33/1a4, BHITOJTHEHUH OMOIOTHYECKUX HKCIIEPUMEHTOB;

CITOCOOHOCTh  OTPEENSATh COOCTBEHHYIO TMO3HMIIMI0O TI0O OTHOIIEHWIO K SBIICHUSM
COBPEMEHHOM KM3HU U OOBSICHATH €€;

YMEHHE YUYUTHIBATh B CBOMX JCHCTBHSIX  HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJEH ¢ pa3sHBIMU yOEXKIEHUSMHU, KYIbTYPHBIMUA [IEHHOCTSMHU U COLUATBHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TIPOIIECCE COBMECTHOTO BBITIOJHEHUS YYEOHBIX,
MO3HABATENIbHBIX W HCCIEIOBATEIbCKUX 33Ja4, YBAXUTEIBHOTO OTHOIIEHUS K MHEHUIO
OTIIIOHEHTOB NP 00CYXJICHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJIEPIKAHUS;

TOTOBHOCTh K TYMaHUTApPHOUW M BOJIOHTEPCKOM JIEATETLHOCTH;



2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOPMUPOBAHHOCTH POCCUICKOM TPAKIAHCKONW UACHTHYHOCTH, TATPUOTH3MA, YBAKEHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel PoIMHON, TOpAOCTH 3a CBOM Kpai, CBOXO
Ponuny, cBOH S3BIK M KYJIBTYpPY, IPOIJIOE U HACTOSLIEE MHOTOHALIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHE K MPUPOJAHOMY HACIEIWI0 M IAMITHUKAM IPUPOJIBI,
JIOCTH>XKeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJIIEHUE W pPa3BUTHE
OHMOJI0TUH, TOHUMAaHKS 3Ha4€HUsl OMOJIOTHH B IO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

ujciHast yOe:KIEHHOCTh, TOTOBHOCTH K CITY)KCHHIO 1 3aimuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUKCKOr0 HApOAa;

c(OpPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO ITOBEICHHUS;

CIOCOOHOCThH OLICHUBATh CUTYAIMI0 U MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTUPYSICh
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIIETro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOAMUTENSAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUSA [IECHHOCTEH CEMEHHOM KU3HU B COOTBETCTBUU C TPAJUIIMSIMHU HAPOJIOB
Poccumn;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOILICHHE K MHUPY, BKJIIOUAsi CTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

MMOHUMAaHUE SMOIIMOHAIIBHOTIO BO3/IEUCTBUS KUBOM NPUPOBI U €€ LICHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE IPOSIBIAThH
KauecTBa TBOPYECKOM JIMUHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 30POBbSI H
3MOIMOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMAaHWE U peain3alus 3J0pOBOro U 0e30MacHOro oopasa KU3HH (30pOBOE MUTAHUE,
COOJII0/ICHNE TUTUEHUYECKUX TPABUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATUM U OTIBIXA,
perynsipHasi (u3uYecKas aKTHBHOCTh), OEpPEeXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3MUECKOMY U TICUXHUUECKOMY 3/I0POBBIO;

MOHMMAaHWE I[EHHOCTH TPaBHJI WHAMBUAYAIBHOTO U KOJJIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIOJICH;

OCO3HAHUE TOCJIEICTBUI M HENMPHUSATHS BPEIHBIX MPUBBIYEK (YMOTPEOJICHHS AIKOTOJS,
HAapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPY/Y, OCO3HaHHE LIEHHOCTU MacTepCTBa, TPY10JII00ue;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAIbHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH  TaKyHO
JIeATETbHOCTb;

WHTEpPEC K Pa3Iu4HbIM cepaMm NpodecCHOHATBLHON NeATeIbHOCTH, YMEHHUE COBEpIIaTh
OCO3HaAHHBIN BEIOODP OymyIieit mpodeccuu u peaTn30BbhIBaTh COOCTBEHHBIE JKM3HEHHBIE TUIAHBI;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHHIO U CaMOOOpPA30BAaHUIO Ha MPOTSHKEHUHM Bcel
KU3HU;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:



9KOJIOTUYECKHU 11e51ecO00pa3HOe OTHOIIEHUE K NMPUPOJIE KaK UCTOYHMKY JKU3HU Ha 3emile,
OCHOBE €€ CYLIECTBOBAHHS;

MOBBIIIEHUE YPOBHS OSKOJIOTMYECKON KYIbTYpBl: MPUOOpETEHHE OIBbITAa IUIAHUPOBAHUS
HOCTYIIKOB M OLIEHKHM UX BO3MOJKHBIX ITOCIIEICTBUH JUIsl OKPY>KAIOLIEH Cpe/ibl;

0CO3HaHME ITI00AIBHOTO XapaKTepa 3KOJIOIMYECKUX MPoOIeM U IyTel UX peLIeHus;

CHOCOOHOCTH HMCIIOJIB30BATh NMPHOOpPETaeMble IPU U3YYEHHH OMOJIOTMU 3HAHHS U yMEHUS
OpU pEIICHUH MPOoOJeM, CBS3aHHBIX C paIlMOHAJIBHBIM IMPHPOJONONB30BaHIEM (CcOOI0AeHNE
IpaBUJ MOBEJCHUS B INPHUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHS B JKOCHCTEMaX,
OXpaHy BHJIOB, SKOCUCTEM, Onochephl);

AKTHUBHOE HEIPUATUE IEHUCTBHUM, NPUHOCAIIMX BpEI OKPYKAIOLIEH HPUPOIHOM cpene,
yYMEHHUE MPOTHO3MPOBATH HEOJIArONPHUATHBIE SKOJIOTUYECKHE MOCIEICTBUS MPEANPHHUMACMBIX
JICUCTBUI U MPEIOTBPAILATh HX;

HQJIMYUE PA3BUTOTO HKOJOTHMYECKOTO MBIIUIEHUS, JKOJIOTUYECKON KyJIbTyphl, OIBITA
JESATEIIbBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
[IO3HABATEJIbHON, KOMMYHUKATUBHOM M COLMAIbHOM IpPaKTHUKE, NOTOBHOCTU K YYacTHIO B
IPAaKTUYECKOHN 1eATeIbHOCTH SKOJIOTHYECKON HallPaBIECHHOCTH;

8) HeHHOCTH HAYYHOIr0 NO3HAHUSA:

c(OpMHUPOBAHHOCT ~MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHUSI HayKd M OOIIECTBEHHOM MpPAaKTUKM, OCHOBAHHOTO Ha JUAJIOre KYJIbTYD,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPILEHCTBOBAHUE A3BIKOBON M UUTATEIBCKON KYJIbTYphl KaK CPEJCTBA B3aUMOACHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHUE creuupuKu OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHUS, CO3/1aHUU LIEJIOCTHOTO NPEACTaBICHUs 00 OKpYKarolleM
MHUpe KaKk O €IUHCTBE NpPUPOJbI, YeJIOBEKa U 0OllecTBa, B MO3HAHUM HPUPOIHBIX
3aKOHOMEPHOCTEW U pEIICHUH MTPOOIIEM COXPaHEHUS MPUPOTHOTO PABHOBECHS;

yOexkAEHHOCTh B 3HAYUMOCTU OMOJIOTMM AJIi COBPEMEHHOM LMBWIM3ALMU: OOECieueHus
HOBOT'O YPOBHS pa3BUTHUS MEIMIIMHBI, CO3JlaHHE MEPCHEKTHUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pelath pecypcHble MpoOIeMbl pa3BUTHsI YeJIOBEUECTBA, MOMCKA IyTeH BBIX0Ja U3 II100aIbHBIX
HKOJIOTMYECKUX NPOoOJIeM U oOecreueHus nepexoa K yCTOH4MBOMY Pa3BUTHIO, PallMOHATIbHOMY
MCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHNIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKMX 3HAHMM B LIEJISIX MOBBIMIEHUS OO0l
KYJIBTYpBl, €CTECTBEHHO-HAy4HON TI'pPaMOTHOCTH, KaK COCTaBHOH YacTH (yHKIHOHAJIbHON
rPaMOTHOCTH o0yuarouuxcs, GopMUpyeMoil Ipu N3yu4eHUU OUOJIOTHH;

MOHMMAHHUE CYIIHOCTH METOJIOB MO3HAHMS, MCIOJIb3YEMbIX B E€CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJIb30BaTh IMOJydaeMble 3HAHUS JJIs aHalIW3a M OObBACHEHHs SBJICHUH
OKpPY’KAaIOIIero MUpa M MNPOMCXOJAIIMX B HEM HM3MEHEHUH, yMEHHe JelaTh OOOCHOBaHHbBIE
3aKJIIOUYEHUSI Ha OCHOBE HAy4YHBIX (DAKTOB M HMEIOLIUXCS JAHHBIX C LENbI0 TOTYYeHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIBHO HCMOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUISl pEIIeHUs
po0JeM B peaibHbIX KU3HEHHBIX CUTYalLlUsX;

OCO3HAaHHE IIEHHOCTH HAay4YHOH N1eATeNIbHOCTH, TOTOBHOCTh OCYILIECTBISATh MPOEKTHYIO U
HCCJIEIOBATENBCKYIO AESITEIbHOCTh HHINBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEepHIBHOMY OOpa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIIOJIYYEHHUIO HOBBIX 3HAHMHM 1O OHMOJOTMHM B COOTBETCTBHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.



METANPEIMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe pe3yNIbTaThl OCBOCHUS y4eOHOro mpeamera «bUONOTHS» BKIOYAIOT:
3HaYuMble g (OPMHUPOBAHHS MHPOBO33PEHHS OOYYAIOMIMXCS  MEXKIUCIUIUIMHAPHBIC
(MeXmnpeaMeTHbIE) OOIIeHaAYYHbIE TOHATHSA, OTPAXKAIOIINE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(UKy METOJIOB IMO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBIICHUE, TPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIIeJJOBaHHEe, HAOII0JEeHUE, W3MEpPEHUE, SKCIEPUMEHT U JPYTHe); YHUBEpCAIbHbIC
yueOHbIe JeicTBUS (TMO3HABaTeIbHbIE, KOMMYHUKATUBHBIC, PETYISTHUBHBIE), 00ECIEUHBAOIINE
dbopmupoBanrue (PyHKIMOHAIBHON TPAMOTHOCTH M COIMATHHOW KOMIIETEHIIUM OOYyYarOlIUXCs,
CIIOCOOHOCTh 00yJaromuxcst HCII0JIb30BaTh OCBOCHHBIE MEXIUCIUTIITUHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaJbHble YyueOHBbIE JAEWCTBUS B I103HABATEIbHOW U
COLIMAJILHOM MPaKTHKE.

B pesynprare wu3ydeHus OWOJIOTMM HAa YPOBHE CpeaHEro oO0miero oOpa3oBaHHUS Y
oOygaromerocss OyayT copMupoBaHBI TMO3HABATEIBHBIC YHUBEPCAIbHBIC yUeOHBIC IEHCTBUS,
KOMMYHHUKATHBHbIE YHUBEpCaJbHble Y4eOHBIE JEWUCTBUS, PETYJIATUBHBIE YHUBEPCAIbHbBIE
yueOHbIe AeMCTBUSI, COBMECTHASI IEATEIBHOCTD.

MeranpeameTHbie pe3ysbTaTbl OCBOCHUSI MPOTpPaMMbl CpEIHEro o001ero o0pa3oBaHUs
JIOJKHBI OTPaXkaTh:

OBiaieHHe YHHBEPCAJIbHBIMH Y4eOHBIMH N03HABATEIbHBIMY /ICHiCTBUSIMH

1) 6a3oBbIe JOrHYECKHE AeHCTBHUS:

CaMOCTOSITEIILHO (DOPMYJITMpPOBAaTh M aKTyaTU3UPOBATh MNPOOJIEMYy, paccMaTpuBaTh ¢
BCECTOPOHHE;

WCIIOJIH30BaTh TIPH OCBOCHUM 3HAHUW NTPUEMBI JIOTHYECKOTO MBINUICHUS (aHaAIN3a,
CUHTE3a, CpaBHEHUs, Kiaccudukanuu, 0000IeHHUs1), PAaCKPBIBATh CMBICT OHOJIOTHYECKHX
MOHTU (BBIIEATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATH CBSI3U C APYTUMHU TOHITUSIMH);

OTIPENIETIATh 1LENN JeATeTbHOCTH, 3aJlaBas MapamMeTpbl W KPUTEPUU WX JIOCTHKEHUS,
COOTHOCHUTD PE3YJIBTATHI ACATEIHHOCTH C TOCTABICHHBIMH IIEJISIMHU;

UCIIONIb30BaTh OMOJIOTHYECKHUE TOHSITHUSI JUIsi OObACHEHUs (AKTOB U SIBICHUN KUBOU
MIPUPOIBL;

CTPOUTH JIOTHUECKUE paCCYXAeHUs (MHIYKTUBHBIC, JCNYKTHUBHBIC, IO AaHAJIOTHUH),
BBISIBJIATh 3aKOHOMEPHOCTH W TPOTHUBOPEYMS] B PACCMATPUBAEMBIX SIBJICHUSX, (POPMYIUPOBATH
BBIBO/IbI U 3aKJIIOUEHUS;

MPUMEHSATh CXEMHO-MO/JIEIbHBIE CPEACTBA AJIA MPEJACTABICHUS CYIIECTBEHHBIX CBA3EH U
OTHOIIICHUN B M3y4aeMbIX OHMOJOTHYECKMX OOBEKTax, a TakKKe MPOTUBOPEUYHI pa3HOTro poja,
BBISIBJICHHBIX B PAa3JIMYHBIX MH(POPMAIIMOHHBIX UCTOYHUKAX

pa3pabaTeIBaTh TUIAH PEIICHHsS TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepHAIbHBIX
Y HEMaTepHUaAIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JIEATEIBHOCTh, OIEHWBATh COOTBETCTBHE PE3YIHTATOB IIETISM,
OIICHUBATh PUCKH MOCIIEACTBHUI IS TEILHOCTH;

KOOPJIMHHUPOBATh M BBIMOIHATH pPabOTy B YCJIOBHSIX pPEaTbHOTO, BHUPTYadbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pPa3BUBATh KPEaTUBHOE MBIIIUNICHHUE TTPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKUE IeHCTBUS:



BJIa/IETh HABBIKAMHM y4€OHO-HCCIIEIOBATEIbCKON U MPOEKTHOW AESITEeIbHOCTH, HaBbIKAMU
pasperieHus: npoodyieM, ClIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHUs TPAKTUYECKUX 3aj]a4, IPUMEHEHHUIO Pa3IMUHbIX METO/I0OB IT03HAHUS;

UCIIOJIb30BaTh PAa3jMuYHbIE BHUABI JACSITEIbHOCTH IO IMOJYYEHHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAlMU, TPEOOPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE NPU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX IPOCKTOB;

(dbopMHpOBaTh HAYYHBIA THII MBIIUICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIIOYEBBIMH
MOHITUSIMA U METOJIaMU;

CTaBUTh U (GOPMYyIUPOBATH COOCTBEHHBIC 33Jaud B 0Opa30OBaTENbHON NEATEIbHOCTH U
KU3HEHHBIX CUTYalLUsX;

BBISIBJISITH [IPUYMHHO-CIICJCTBEHHBIE CBSI3M U aKTyaJlM3UpOBaTh 3ajady, BbIABUIATH
rUnore’y e€ pelieHusl, HaxOOUThb AapryMEHTHhI IS JO0Ka3aTelbCTBA CBOMX YTBEPXKICHUU,
3aJjaBaTh MapaMeTphbl U KPUTEPUH PEIICHNUS;

QHAIN3UPOBATh IIOJYYEHHBbIE B XOJE€ pELICHHS 3aJaud pPe3yiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISATh IEJICHAIIPABICHHBIM MOUCK MEpPEeHOca CPEACTB U CIIOCOOOB JIEHCTBUS B
poECCHOHAIBHYIO CPENY;

YMETb IMEPEHOCUTh 3HAHWS B  I[IO3HABAaTEJIbHYI0O U  IPAKTUYECKYl0  oOJsiactu
KU3HEEATENIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIE HWJEH, NpPEIJIaraTh OPUTHHAIBHBIE MOIXOAbI M PEUICHUS, CTABUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTEPHATUBHBIE PEIICHNUS.

3) pabora ¢ undgopmanmeii:

OpPUEHTUPOBATHCS B PA3NUYHBIX MCTOYHHMKAX HMH(MOpManuu (TeKcTe yueOHOro mocolus,
HAy4YHO-TIOMYJISIPHOM JUTeparype, OMOJOTHYECKUX CIIOBApsAX M CIPABOYHMKAX, KOMIIbIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIMW3UPOBaTh WH(GOPMALMIO DPAJIMYHBIX BUIOB U (QOpM
IIPEJICTaBICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dopMynHupoBaTh 3ampOChl M TMPHUMEHATh pa3IMYHbIE METOJbl NpH IOHCKE U OTOOpe
Ouosiornueckoi HHpopMaIuu, HeOOXOIUMOM JIJIsi BEITIOJIHEHHS YIEOHBIX 3a/1a4;

pUOOpETaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O UCIOJIb30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTHUMaJbHYIO (GOpMYy TNpeACTaBiIeHUS OHOIOrHMYecKOn
uH(popManuu (cxemsl, rpaduKy, Juarpammbl, TAOJIUIbI, PUCYHKHU U JIPYTrOe);

WCIIOJIB30BaTh HAyYHBIM S3bIK B KA4eCTBE CpEJCTBA NpH padboTe C OHUOJIOTHYECKOM
uHpopMaLrell: TPUMEHATh XUMHUYECKHe, (PU3NYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATypy, HCIOJIb30BaTh U MPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIaJIeTh HABbIKAMHU pAacCloO3HAaBaHUS U 3alIUTHl HHpOpMAIMH, HWHOOPMALMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBJajieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMM AefiCTBUSIMU:

1) obenne:

OCYIIECTBIISITh KOMMYHHUKAIIUN BO BCEX cdepax KM3HU, aKTUBHO y4acTBOBaTh B JHAallore
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCYXJaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKA3bIBATh
CYXJIEHUS OTHOCHUTENIBHO BBIMIOJHEHUSI IIpe/ylaraeMoi 3aJadyd, YYWUTBIBATH WHTEPECHl U
COTJIACOBAHHOCTD MO3ULIUI APYTUX YYACTHUKOB JUAJIOTA WM JUCKYCCHH);



pacro3HaBaTh HEBEpOaJbHBIE CpEICTBAa OOIICHMS, MOHMMATh 3HAYEHHE COIMAJIbHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(JIMKTHBIX CUTYallud, YMETh CMATYaTh KOH(IUKTHI U
BECTH I1EPErOBOPbI;

BJIQJIETh PA3IMYHBIMU CIOCOOaMHU OOIIEHHS M B3aHMMOJICHCTBUS, MOHUMATh HaMEPEHUS
JIPYTUX JIOACH, MPOSBIATh YBOXKUTEILHOE OTHOLIEHHE K COOECeHUKY U B KOPPEKTHOH (hopme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOUYKY 3PEHUS C HCIOJb30BAHUEM SI3BIKOBBIX
CPENCTB.

2) COBMeCTHAsI 1eSITeJIbHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJIbHONH pabOTHI IpU
peueHn OMOIOTUYECKOH MPoOIIeMbl, 000CHOBHIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIIOBBIX
¢dbopM B3aMMOEHCTBYS IPU pelICHUH YyueOHOM 3a/1auH;

BbIOUpATh TEMATHKy M METOIbl COBMECTHBIX IEHCTBHI C y4y€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEH Ka)KIOr'0 4JI€HA KOJUIEKTUBA;

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHW30BbIBaTH M KOOPIMHUPOBATH
JEUCTBUSA 10 €€ INOCTUIKEHUIO: COCTAaBIATH IUIAH JCHCTBUHM, PACIPENENATh POJIM C Yy4ETOM
MHEHUH Y4aCTHUKOB, 00CYKIaTh pe3yIbTaThl COBMECTHOI paboTHI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJIOTO YYaCTHHUKA KOMaH/bI B OOIINI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeasiaraTh HOBbIE IPOEKTHI, OLIEHUBATh HJEU C MO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE IIOBEICHHWE B pA3IUYHbIX CHUTYalUsX,
IPOSBIISATH TBOPUYECTBO U BOOOpAKEHUE, ObITH MHUIIMATHBHBIM.

OByaieHHe YHHBEPCAJIbHBIMH PeryJsiTHBHBIMU JAeHCTBHAMM:

1) camoopranu3amus:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJIs BBIABICHUS NpoOJeM M HUX pelIeHUs B
YKU3HEHHBIX U Y4eOHBIX CUTYalLlUsX;

BbIOMpPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUM LIeIeBble U CMBICIOBBIE YCTAHOBKU B CBOMX
JENCTBUAX M IOCTYNKAaX IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO U 310POBBIO
OKpPYXKarOIIHX;

CaMOCTOSITENIbHO OCYILECTBIISTh MO3HABATEIbHYIO JESATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBAaTH COOCTBEHHBIE 33Ja4d B 0Opa30BaTENbHOW JEATEIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJISATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuIMpsATh paMKH Y4eOHOTI0 IPeMETa Ha OCHOBE JIMUHBIX MPEANOUTECHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PELICHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO U TPOSIBICHUIO IIMPOKOM SPYIUIIMH B Pa3HBIX 00JACTIAX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBONH 00pa30BaTeNbHBINA U KYJIbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsSM, BHOCHUTb KOPPEKTUBBI B AESITEIbHOCTb, OLIEHHWBATH
COOTBETCTBUE PE3YNIbTATOB LENISM;



BJIa/IETh HaBBIKAMH [MO3HABATENBbHON pe(IeKCUU KaK OCO3HAHUSI COBEPILAEMBIX JEHCTBHIA
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, CIIOIB30BATH MPUEMBI peIIeKCUU
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;
YMETb OIICHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATD PEIICHUS [0 UX CHIKEHUIO;
IIPUHUMATh MOTHUBBI U apTYMEHTBI JPYTUX MPU aHAJIU3€E PE3yNbTaTOB AEATEeIbHOCTH;
3) npuHATHE ceds1 U IPYTrUX:
NPUHUMATD ceOsl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;
MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;
pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKU;
pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3UIHH JAPYroro YeJI0BEKa.
HPEAMETHBLIE PE3YJIbTATHI

[IpenmerHble pe3ysbTaThl OCBOEHUS cOJEpKaHMs ydeOHoro mpeamera «buosorus» Ha
yriyOoJIEHHOM YPOBHE OPMEHTHPOBAHBI Ha o0ecriedeHre MPOoPUIBbHOTO 00YIeHHS 00yUYarOIuXCs
Oouonornu. OHM BKIIOYAIOT: crenu(pUYEcKue s OHOJOTMM Hay4YHbIE 3HAHHS, YMEHHUS U
CHocoObl JEMCTBUII 1O OCBOEGHHIO, HMHTEpPHpPETAMUd U IPeoOpa3OBaHUI0 3HAHWM, BHJbI
NEeSITEIbHOCTH MO TOJyYEeHUIO HOBBIX 3HAHUM M MX HNPUMEHEHHIO B PA3JIMYHBIX Y4EOHBIX, a
TaK)K€ B PEAJIbHBIX )KU3HEHHBIX cUTyauusax. [IpeaMerHbie pe3yabTaTsl NPECTABIECHBI 110 T01aM
U3YYEHHUS.

[IpenmeTHble pe3ynbTaThl OCBOEHHUs ydeOHoro mnpenmera «buonorus» B 10 kaacce
JIOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTb 3HAHUH O MecTe U PoJIM OHMOJIOTHH B CHCTEME €CTECTBEHHBIX HAayK, B
(OpMHUPOBAHUM E€CTECTBEHHO-HAYYHOM KapTHHbBI MHpA, B II03HAHUU 3aKOHOB IMPUPOIBI U
pelIeHnH IpodIIeM pallMOHAIBHOIO IPUPOIOTIOIB30BaHUS, O BKJIAJE POCCUNCKUX U 3apyOEKHBIX
yu€HBIX B pa3BUTHE OMOJIOTUY;

BJIaJICHUE CHCTEMOW OMOJIOTMYECKUX 3HAHUHM, KOTOpas BKIOYAET: OCHOBOIMOJAraroline
OMOJOrMYEeCcKre TEPMHUHBI U TOHATHUSA (PKU3Hb, KJIETKA, OpraHu3M, MeTal0oJIu3M, IOMEeocCTas,
CaMOpEeTyJISILMsL, CaMOBOCIIPOU3BEICHHUE, HACIIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE),
O6uonornyeckue Teopun (kiaetoyHas Teopus T. IlIBamna, M. Ilnelinena, P. Bupxosna,
XpoMOCOMHasi Teopusi HacneAcTBeHHOCTH T. Moprana), yuenus (H. 1. BaBuioBa — o neHTpax
MHOT000pa3usi U MPOUCXOKIACHUS KYJIbTYPHBIX PAaCTEHMI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
NEPBOrO MOKOJIEHHUS, pacIIeIJIeHHs], YUCTOTHI FraMeT, He3aBUCUMOro HacineaoBanus . Mennens,
TOMOJIOTHYECKUX PSJIOB B HAacleACTBEHHOM wu3aMeHuumBoctu H. M. BaBwiioBa), mpuHUIHIBI
(KOMIUIEMEHTAPHOCTH);

BJIa/ICHHE OCHOBHBIMHM METOJaMH HAY4YHOI'O MO3HAHUS, UCIOJIb3YEMBIX B OMOJIOTMYECKUX
MCCJIEIOBAHMSX JKUBBIX OOBEKTOB (OMUCaHUE, U3MEpPEHNE, HAOIII0ICHHE, SKCTICPUMEHT);

YMEHHE BBIACIATh CYLIECTBEHHBIE NPU3HAKU: BUPYCOB, KJIETOK IPOKAPUOT U DYKAPHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOUHBIX OPraHW3MOB, B TOM 4ucie OakTepuid, rpubOB, pacTeHHI,
’KMUBOTHBIX M Y€JIOBEKa, CTPOCHHSI OPraHOB U CHUCTEM OpPraHOB PACTEHUH, )KUBOTHBIX, YEJIOBEKA,
MIPOLIECCOB  KU3HEAEATEIbHOCTH, MPOTEKAIONMX B OpraHU3Max pacTeHHH, >XUBOTHBIX U
4eJI0BeKa, OMOJIOrMYeCKUX MPOLIECCOB: 0OMEHa BEIIECTB (METa00IM3M), IPEBPAIIEHUST SHEPTHH,
Opo>keHHsl, aBTOTPO(PHOro M reTepoTpo(HOro TUIMOB MHUTAHMS, (POTOCHHTE3a M XEMOCHHTE3a,
MUTO3a, Meii03a, raMeToreHesa, IMOprUoreHe3a, MoCTIMOPHOHAIBHOIO PAa3BUTHS, Pa3MHOKEHUS,
WHAMBUAYAJIbHOTO pa3BUTHUSl OpraHu3Ma (OHTOr€He3a), B3aWMOJEWCTBUS T'€HOB, IeTepo3uca,
UCKYCCTBEHHOT'O 0TOOPA;



YMEHHME YCTAHABIMBATh B3aUMOCBS3M MEXAY OPTaHOMAAMU KIETKH M UX (PYHKIHSIMH,
CTPOCHHEM KJIETOK PAa3HbIX TKAaHEH M UX QYHKUUSAMH, MKy OpraHaMy U CUCTEMaMH OPTraHOB Y
pacTeHHi, >KUBOTHBIX M YeJOBEKa M MX (QYHKIMUAMH, MEXKIY CHUCTEMaMH OpPTraHOB M HX
GyHKIUAME, MEXAY JTanaMu oOMeHa BEIIeCTB, dTalaMHM KJIETOYHOTO LMKJIA U >KU3HEHHBIX
[UKIJIOB OPraHM3MOB, JTallaMd AMOPUOHAILHOTO PpA3BUTHUS, TEHOTUIOM U (DEHOTHUIIOM,
¢deHoTunom u (hakropamu Cpeasl OOUTAHHUS;

YMEHUE BBIBIIATH OTIUYUTENbHBIC NMPU3HAKK KMBBIX CHCTEM, B TOM YHUCIE PACTCHHIA,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJIB30BaTh COOTBETCTBYIOUINE apTyMEHThI, OMOJIOTHYECKYI0O TEPMUHOJIOTHIO U
CHUMBOJIMKY JIJIS TOKa3aTeIbCTBA POACTBA OPTaHU3MOB Pa3HBIX CUCTEMATHYECKUX TPYIIIL;

YMEHHUE pelaTh OWOJIOTUYECKHE 3a/a4M, BBISBIATH MPUYUHHO-CIECICTBEHHBIC CBSI3U
MEXJy HCCIEIyeMbIMH OHOJOTMYECKUMH TpOIleCCaMd U SBJICHUSMH, JellaTh BBIBOABI U
MIPOTHO3bI HA OCHOBAHMH IOJIYYE€HHBIX PE3yJIbTaTOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKUE pabOThl, COONIIOIATh MpaBHia MPU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000pPYIOBaHHUEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATh HX HKCHEPUMEHTAIbHBIMU CPEACTBAMU,
dbopMynupys 1elb UCCIeI0BaHus, aHATM3UPOBATD MOJYYCHHBIE PE3YNIbTAThI U JIeNIaTh BBIBOIBI,

yYMEHHE y4acTBOBaTh B Y4EOHO-HCCIENOBATEIbCKONW paboTe 1Mo OHOJNIOTHH, DKOJOTHH U
MeIUIHe, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, W MyOIMYHO MPEICTAaBISATH
MOJTy4YEHHBIC PE3yJIbTaThl HA YYCHUUECKUX KOH(PEPEHIIUSX;

YMEHHE OLIEHWBAaTh JTHUYECKUE aCHEKThl COBPEMEHHBIX HCCIEeIOBaHUN B o0nacTu
OWosornu W MeIWIUHBI (KJIOHHPOBaHHE, HCKYCCTBEHHOE OIUIOJOTBOPEHHUE, HAIpPaBICHHOE
WU3MEHEHHE TeHOMa U CO3[aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYLIECTBIIATh OCO3HAHHBIN BBIOOp OyAyIeil mpodeccuoHaNbHON AeITeIbHOCTH B
obnactu OMOJIOTUU, MEIUIMHBI, OMOTEXHOJIOTHH, BETEPHUHAPUH, CEIbCKOTO XO035HCTBA, MUILEBON
IPOMBIIIICHHOCTH, YIIyOJIATh TO3HaBaTEeNbHBIA HMHTEPEC, HANPABICHHBIM Ha OCO3HAHHBIN
BBHIOOpP COOTBETCTBYIOIIEH mpodeccud W TPOJOJDKEHHE OHOJIOTMYECKOr0 00pa3oBaHUs B
OpraHu3alUsIX CPEeAHEro NPOoPeCcCHOHATBHOTO U BhICIIET0 00pa30BaHusl.

[IpenmerHble pe3yabTaTbl OCBOEGHUs ydeOHoro mnpenmera «buonorusty B 11 Knacce
JIOJDKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTH 3HAHHI O MECTE M POJI OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(OpMHpPOBAaHUN COBPEMEHHON €CTeCTBEHHO-HAyYHOW KapTHHBI MHpa, B IO3HAHUU 3aKOHOB
HOPUPOJBI U PEIIEHUHU HKOJOTHYECKUX MPOOJIeM YeloBeYecTBa, a TakKe B PELICHWU BOIPOCOB
palMOHATFHOTO TPUPOIONONBF30BaHUs, U B (OPMUPOBAHMHM IIEHHOCTHOTO OTHOIIEHHS K
npupose, oOLIeCTBY, YENOBEKY, O BKJIaJIlE POCCHUHCKUX M 3apyOEKHBIX YUEHBIX-OMOJIOTOB B
pasBUTHE OMOJIOTHY;

yYMEHHUE BIa/IeTh CUCTEMOI OMOJIOTMYECKMX 3HaHUI, KOTOpas BKJIIOYAET ONpENeeHus U
MOHMMaHHUE CYINTHOCTH OCHOBONOJAralomUX OWOJIOTHYECKUX TEPMHHOB M TIOHATHHA (BUI,
sKocucTteMa, Owuocdepa), Oumosormdyeckue Tteopuu (dBomonuoHHas Teopus Y. JlapBuHa,
CHUHTETHYecKasi Teopusi sBoiouuu), yueHus (A. H. CeBepuoBa — 0 MyTsX M HalpaBJICHUSAX
sBomtonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTHdeckoro paBHoBecus [x. Xapau
u B. BaitnGepra, 3aponpimeBoro cxoactBa K. M. bopa), mpasuna (Muanmyma lO. JInbuxa,
AKOJIOTHYECKON MTUPaMUIBl YHEPTUHN ), TUITOTE3bI (TUmoTe3a «mupa PHK» V. I'mnGepTa);

YMEHHUE BIAJETh OCHOBHBIMH METOJaMM HAy4YHOI'O I[IO3HAHHUSA, HCIOJIb3YEeMbIMH B
OMOJIOTHYECKUX HCCIIEOBAHUAX JKUBBIX OOBEKTOB M JKOCUCTEM (OMHMCaHUE, H3MEpeHHe,



HaOJII0IeHNE, YKCIIEPUMEHT), CIIOCOOAMHU BBISBIEHUS M OLIEHKU aHTPOINOIEHHBIX M3MEHEHHH B
IIPUPOJIE;

YMEHHUE BBIACTATh CYHIECTBEHHBIC IPU3HAKU: BHUJIOB, OHOTE€OIICHO30B, IKOCHUCTEM U
O6uocdeppl, CTaOMIM3UPYIOILEro, MABMKYLIEIO W pa3pbIBAIOIIErO €CTECTBEHHOro 0TOopa,
JIJIONATPUYECKOT0 U CUMIIATPUUYECKOTO BUJI000pA30BaHUs, BIUSHUS ABHKYIIHUX CHJI SBOJIIOLIUU
Ha TeHO(OH]| MOIMYJISAIUHN, TPUCIOCOOICHHOCTH OPTraHU3MOB K Cpe/ie OOMTaHUus, YepeIOBaHU
HaIpaBJIEHUH 3BOJIIOLUH, KPYTOBOPOTA BELIECTB U MIOTOKA S3HEPTUU B IKOCUCTEMAX;

YMEHHME YCTAaHABIMBaThb B3aMMOCBA3M MEXAY IIPOLIECCAMU DSBOJIIOLMM, ABMKYIIUMU
CHJIaMH aHTPOIOr€HE3a, KOMIIOHEHTAMM Pa3JIMYHbIX HKOCHUCTEM U MPHUCIOCOOJIEHUSIMH K HUM
OpraHU3MOB;

YMEHUE BBISBIIATH OTIUYNTEIbHBIC IPU3HAKH )KUBBIX CUCTEM, IPUCIIOCOOICHHOCTh BUI0B
K cpefe oOuTaHMs, aOMOTUYECKMX M OMOTHMYECKHMX KOMIIOHEHTOB 3KOCHCTEM, B3aUMOCBS3EH
OpPraHU3MOB B COOOIIECTBAX, AaHTPOINOI€HHBIX U3MEHEHHUH B IKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHUE HCIOJIb30BaTh COOTBETCTBYIOIINE apryMEHTHI, OMOJIIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIUKY [UIsl J0OKa3aTelIbCTBA pOJICTBA OPraHM3MOB pa3HbIX CHCTEMaTHYECKUX TIpYIII,
B3aMMOCBSI3M OPraHU3MOB U Cpebl OOMTAHHUS, €IMHCTBA YEIIOBEUECKUX pac, HEOOXOAUMOCTH
COXpaHEHMsI MHOT0OOpa3usi BUJOB M 3KOCUCTEM KaK YCJIOBHUS COCYILECTBOBAHUS HPUPOIBI U
YeJI0BEYECTBA;

YMEHHME pellaTh OUOJIOTMYECKUE 3a7aud, BBIIBISATb NPUUMHHO-CIIEICTBEHHBIE CBSA3HU
MEXIy HUCCIeAYeMbIMU OHOJIOTHYECKUMHU INpOLlecCaMM U SIBJICHMUSMH, J€1aTh BBIBOJABI U
IIPOrHO3bI HA OCHOBAHMH IIOJIyYE€HHBIX PE3YJIbTaTOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKHUE PadOThI, COONIIOMATh MpaBHiIa TPU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000pPYIOBaHHUEM;

YMEHHME BBIIBUIaThb THUIOTE3bl, IMPOBEPATH HMX DKCIEPUMEHTAIbHBIMU CPEACTBAMH,
bopMynupys 1elb UCCIeI0BaHNs, aHATM3UPOBATh OJYUYEHHbIE PE3YyJIbTAThl U 1€1aTh BBIBObI;

YMEHHE y4acTBOBaTh B YUEOHO-HMCCIENOBATEIbCKONW paboTe 1Mo OMOJIOTHH, SKOJIOTHU U
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJbHBIX HAay4HbIX OOIIECTB, M NMYOJMYHO MPEACTaBIATh
NOJIy4EeHHBIE PE3Yy/IbTaThl HA YUEHUYECKUX KOH(pEpEeHIUIX;

YMEHHME OLICHMBAaTb TUIOTE3bl W TEOPUM O IPOUCXOKICHUM JKU3HH, YEJIOBEKa H
YeJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUSIX U CIOCO0aX MpEeAOTBpAIlEHUs TI100abHBIX
U3MEHEHUH B 6uocdepe;

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyaylei mpodeccuoHalbHON 1EATEIbHOCTH B
o0macth  OMOJOTMM, OSKOJOTHUH, IPHUPOJIONONB30BAHUS, MEIUIHUHBI, OHOTEXHOJOTHH,
NICUXOJIOTHH, BETEPUHAPUH, CEIbCKOTO XO3AMCTBA, MUILIEBOM MPOMBIIIJIEHHOCTH, YIIyOIsaTh
MO3HABATE/IbHBII MHTEpEC, HalpaBiICHHBIH Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOLIEH
npodeccun U MPOJODKEHHE OHMOJIOTMYecKOoro oO0pa3oBaHHs B OPraHU3alUAX CPEIHEro
npo¢eCcCHOHATIBHOIO U BBICIIET0 00pa30BaHusl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/ Konrposbnsie IIpakrunyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI pecypenr
1 buonorus xak Hayka 1 LLOK butmuorexa
https://m.edsoo.ru/7f41c292
2 JKuBbIe cuCTEMBI 1 X U3yUYEHUE 1 LLOK Bubmorexa
https://m.edsoo.ru/7f41¢c292
HOK bubnuoteka
3 bronorus KieTk 1 05 https://m.edsoo.ru/7f41¢292
4 XuUMHYECcKasi OpraHUu3aIus KICTKA 5 0,5 OK bubmmorexa
https://m.edsoo.ru/7f41¢c292
OK bubnmnoreka
> (CTPOCHHE I GYHKIUI KIeTKH ! 2 Ettps://m.edsoo.ru/7f410292
6 OOMeH BelecTB U NPeBpalleHle YHEPTUU B 6 1 HOK bubnuoreka
KJICTKE https://m.edsoo.ru/7f41¢c292
7 HacnencrBennas undopmarus u 3 HOK bubnuoreka
peanu3anus e€ B KIIETKe https://m.edsoo.ru/7f41c292
OK bubnmnoreka
8 HKH3HEHHEIH LK KICTKH 4 Ettps://m.edsoo.ru/7f410292
9 Crpoenuie U GyHKIUU OPraHU3MOB 13 1,0 ﬁﬁ::i:fgdnszzefjﬂ £41292
10 Pa3mHoOXkeHue u pa3BUTHE OPraHU3MOB 5 1,0 LLOK Bubmorexa
https://m.edsoo.ru/7f41c292
11 ['eHeTnKa — HayKa O HaCJIEICTBEHHOCTU U 2 0.5 HOK bubnuoreka



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

U3MEHYMBOCTH OPraHU3MOB https://m.edsoo0.ru/7f41¢c292

12 3aKOHOMEPHOC acJIeJICTBEHHOC 9 LIOK bubmorexa

HOMEPHOCTH H TBEHHOCTH

p HeA https://m.edso0.ru/7f41¢c292

HOK bu6auoreka
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 4 1,0 https://m.eds0o.ru/7f41c292

14 I'eHeTnka yenoBeka 2 LIOK bubmorexa
https://m.edsoo0.ru/7f41¢c292

HOK bubnuoteka

15 2 1
(CeeKtiti OpraKH3MOR https://m.edsoo.ru/7f41¢c292
K bu6
16 buoTtexHonorus u cHHTETHYECKass OUOIOTHS 3 0,5 ]f;[tg)s: / /:1,;1;3(())?,?3/7 £41292
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposBbie)
Ne n/m Kourpoabnsie IIpakruueckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
1 3apoKJICHUE U Pa3BUTHE IBOJIOIMOHHBIX 4 bu6nmoreka [IOK
npeCTaBICHN B OHOIOTHH https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
2 M & 14 2,0
HKPOSBOIONHA H £6 PEsyIIbTathl https://m.edsoo.ru/7f41cc74
3 Maxkpo3BOIIONUS U €€ Pe3yIbTaThl 4 bubmmorexa LIOK
P . pesy: https://m.edsoo.ru/7f41cc74
4 [IpoucxoxaeHne U pa3BUTHE KU3HU Ha 7 10 bubnnorexa [JOK
3emie ’ https://m.edsoo.ru/7f41cc74
5 [IponcxoxaeHne yeaoBeKa — aHTPOTIOTCHES 5 1,0 buomiorexa LIOK
P A p ’ https://m.edsoo.ru/7f41cc74
. DKOJOTUsl — HayKa O B3aUMOOTHOIIIEHHUSIX , . BuGmorexa IOK
TaHU3MOB M HaJIOPTaHU3MEHHBIX CHCTEM .
°p Mo . HOP . e cHere https://m.edsoo.ru/7f41cc74
C OKpYXKarolen cpeaon
bubnmorexa LIOK
7 8 1.5
OpraiHsmbl it cpena oduTans https://m.edsoo.ru/7f41cc74
bubmmoteka IIOK
8 2 7 6 0.5
KOJIOTHL BUIOB 1 HOTLYIALHH https://m.edsoo.ru/7f41cc74
9 DKOJIOTHS COOOIIECTB. DKOJIOTUUECKUE 10 05 bubmuoreka [{OK
CHCTEMBI ' https://m.edsoo.ru/7f41cc74
bubnunorexa LIOK
10 b — 4
Hochepa — r00anbHAs SKOCHCTEMa https://m.edsoo.ru/7f4lcc74
11 YenoBek U OKpysKarolas cpeaa 4 bu6muoreka [IOK



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
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https://m.edsoo.ru/7f41cc74
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