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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma o yuebuomy npeamery "buomnorus" (nanee - OMOIOTHs) HA YPOBHE CPEAHETO
obmero oopazoBanus pa3padborana Ha ocHoBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-03
«O06 obOpazoBanun B Poccuiickoit ®epepanum»y, ®I'OC COO, Konmenmuu mnpenomaBaHus
ydaeOHoro npeamMera «bronorus» U OCHOBHBIX TMOJIOXKEHUN (emepanbHON pabodel mporpaMMbl
BOCTIUTAHHUS.

VYuebusiit npeamer «buonorus» yrmyOnénnoro ypoBHs wu3yudenust (10—11 xmmaccer)
ABIISIETCS. OJJHUM M3 KOMIIOHEHTOB IMPEAMETHON 00mactu «EcTecTBEeHHO-HAYYHBIE MPEAMETHIY.
Cormacao monoxenusim OPI'OC COO mnpodwiibHbIe y4eOHBIC MPEIMEThI, H3ydaeMble Ha
yrayOnEHHOM YpOBHE, SIBISIOTCS criocoOoM mauddepeHnranud o0ydeHuss Ha YPOBHE CPETHETO
oOmiero o0pa3oBaHUS M MPHU3BAaHBl OOECIIEYUTH MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIMM,
CpeIHUM OOIIUM, CpPeIHHUM MPOQPEeCCHOHANBHBIM U BBICHIMM OOpa3oBaHHeM. B To ke Bpems
KOKIBIA U3 3THX Y4€OHBIX MPEIMETOB JOHKEH ObITh OPUEHTHUPOBAH HA MPHUOPUTETHOE PELICHUE
00pa30BaTeNbHBIX, BOCIUTATENILHBIX M PAa3BUBAIOIINX 3ala4, CBS3aHHBIX C NMPO(OpUEHTAIIUEH
00yJaromuxcsi ¥ CTUMYJIMPOBAaHHWEM HHTEpeca K KOHKPETHOH OO0JacTH HAy4YHOTO 3HAHMA,
CBSA3aHHOTO C OWOJOTHENH, MEAUIIMHON, SKOJOTHEH, TCHUXOJOTHEH, CIIOPTOM WM BOCHHBIM
JIEJIOM.

[Iporpamma o yue6HOMY mipenmety "buosorus" naér mpencraBieHre O LENIH U 3a/1adax
u3ydeHus yaeOHoro npeamera «bruonorus» Ha yriayOI€HHOM ypOBHE, ONpeessieT 00s3aTeIbHOe
(MHBapuaHTHOE) TMPEAMETHOE COJAEp)KaHHE, €ro CTPYKTYpHUPOBAHHE MO pazieliaM U Temawm,
pacrnpeziefieHue 1Mo KiiaccaM, peKOMEHAYeT MOCIe10BaTeIbHOCTh N3yUeHHUsl yueOHOro MaTepuana
C Y4€TOM MEXNPEAMETHBIX ¥ BHYTPHUIPEIAMETHBIX CBS3€H, JIOTHKM Y4eOHOro Iporecca,
BO3pACTHBIX OCOOEHHOCTEH oOydaromuxcs. B mporpamMMe mo OMOJIOTHH peaqu30BaH MPUHIIUI
MPEEMCTBEHHOCTH C HW3Yy4Y€HHEM OHOJOTMH Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHus,
Omaromaps 4yeMy [pPOCMAaTpPHBAeTCsl  HAMPaBICHHOCTh HA  TMOCJIEIyIOllee  pa3BUTHE
OMOJIOTUYECKUX 3HAHWH, OpPWUEHTHPOBAHHBIX Ha (POPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IKOJOTHIECKOTO MBIIUICHUS, TIPEJCTaBICHUNA O 3A0pPOBOM 00Opas3e KHM3HH, Ha
BOCIHTAaHHE OEpPEKHOTO OTHOILIEHUS K OKpYXKarollel mpuponHoil cpeme. B mporpamme mo
OMOJIOTUM Tak)Ke IMOKa3aHbl BO3MOXKHOCTH ydeOHOro mpenmera «buomorus» B peanu3anuu
tpeboBanuiit ®I'OC COO Kk mIaHupyeMbIM JUYHOCTHBIM, METANPEIMETHBIM U IPEIMETHBIM
pesyapTaTaM oO0ydeHuss W B (OPMHUPOBAHMHM OCHOBHBIX BHJOB Y4€OHO-TIO3HABATEIHHOMN
NeSITeIbHOCTH O0YYaloIMXcs M0 OCBOCHHMIO COZIEp)KaHUs OMOJOrMYecKoro oOpa3oBaHMs Ha
YpOBHE CpeaHero oo1ero oopazoBaHusl.

VY4eOHnblii npeamer «buonorus» Ha ypoBHE CpeAHEro o0IIero oOpa3oBaHUs 3aBeplIacT
Ouosornyeckoe oOpa3oBaHUE B MIKOJE M OPUEHTHPOBAH HA PacCIIMPEHUE U yrIIyOJeHWe 3HAHUH
oOydJaromuxcsi O JKUBOM TMPHUPOJE, OCHOBAX MOIEKYISIPHOM U KIETOYHOW OHOIIOTHH,
AMOPHUONIOTUN U OMOJOTUU Pa3BUTHS, T€HETHKH, CENEKIIUU, OMOTEXHOJOTHH, SBOIIOIMOHHOTO
YUEHUSI X DKOJIOTHH.

N3zyuenne yuebnoro mpeamera «bromorus» Ha yriayOJieHHOM YpOBHE OpHEHTHPOBAHO Ha
HOJArOTOBKY OOYyYaroIMXcs K TMOCIEAYIONIEMY MOJIYYEeHHIO OHOJIOrMyeckoro oOpa3oBaHUS B
By3aX U OpraHU3alUsAX CpPeIHEro npodeccuoHanbHOro oopazoBaHus. OCHOBY €ro CoAep)KaHUs
COCTABIISIET CHUCTEMa OWOJOTHMYECKMX 3HAHWH, TOJTYYCHHBIX MPH HM3YYCHHUH OOYUYAIOIIMMUCS
COOTBETCTBYIOILIMX CHCTEMaTHYECKHX pa3lesioB OHOJIOTMM Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus, B 10—11 xiaccax 3T 3HaHUS MOTYYarOT pa3BuTHE. Tak, paCIIUPEHbl U YIIIyOJeHbI
OMOJIOTUYECKHE 3HAHUS O PACTEHHSX, JKMBOTHBIX, Ipubax, OaKTepusix, OpraHu3Me YelOBEKa,
Oo0LIMX 3aKOHOMEPHOCTSX JKHU3HH, JIOMOJHHUTEIbHO BKJIIOYEHbI OHOJIOTMYECKHE CBEIEHUS



MPUKIATHOTO M TIOMCKOBOT'O XapakTepa, KOTOpble MOXKHO HCIOJB30BaTh KAK OPUEHTHUPHI IS
nocienyoomero Beidopa mnpodeccun. BozMokHa Takke MHTErpans OMOJIOTHYECKUX 3HAHUH C
COOTBETCTBYIOLMMH 3HAHUSAMH, TTOITYYEHHBIMU O0yYArOIIUMUCS IPU U3YUYECHUH (PU3UKH, XUMHH,
reorpaduy ¥ MaTEMaTHKH.

CtpykTypa mnporpamMmbl Mo ydeOHOMY mpenMery "buomorus" oTpakaeT CHCTEMHO-
YPOBHEBBIM M 3BOJIOLMOHHBIM MOAXOAbI K M3yueHHIo Ouosoruu. COriacHoO MM, HU3y4aroTCs
CBOICTBa U 3aKOHOMEPHOCTH, XapaKTEPHBIE JJIS1 )KUBBIX CUCTEM Pa3HOI'O YPOBHS OpPraHU3allNU,
SBOJIIOIIMM OPraHUYECKOTO MHupa Ha 3emiie, COXpaHEeHHs OHOJOTHYecKOro pazHooOpasus
miaHeTel. Tak, B 10 Kiacce HM3ydarOTCs OCHOBBI MOJICKYJISIPHOW M KJIETOYHOW OHMOJIOTHH,
SMOPHOJIOTUN ¥ OMOJIOTUU PAa3BUTHUS, TCHETUKU M CEJIEKLINU, OMOTEXHOJIOTHH U CUHTETHYECKOM
OMoNIOTHH, aKTyaTu3UpPYIOTCS 3HAaHUS OOydJarolmmMxcs MO OOTaHUKE, 300JI0THH, AHATOMHH,
duznonoruu venoseka. B 11 kitacce M3y4aroTcsi SBONIOIMOHHOE yYE€HUE, OCHOBBI AKOJIOTUU U
yueHue o 6uocdepe.

VYuebublii mpenmer «buonorus» TpU3BaH O0ECIIEYUTH OCBOEHHE OOYYaIOUMMHCS
OMOJOTMYECKUX TEOpPUM M 3aKOHOB, HJEH, NPUHLUMIOB W TpaBWI, JIeKAllUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAay4YHOH KapTHHBI MHpa, 3HaHUH O CTPOEHWH, MHOro0Opazuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMyJSIUU, OHOIEHO03a, DKOCHCTEMBI, O BBIIAIOIINXCS
HAy4YHBIX JOCTHKEHMSIX, COBPEMEHHBIX HCCIIEJOBAaHMSIX B OMOJIOTMH, NPUKIATHBIX acleKTax
Ouonornyeckux 3HaHWM. /g pa3BUTHS W MOJJEp)KaHUS WHTEpeca 0O0YJaromuxcs K OMOIOTHH
HapsIIy CO 3HAYUTEIBHBIM 00bEMOM TEOPETUUECKOIO0 MaTepuaia B COACPKaHUM MPOTrPAMMBI IO
OMOJIOTUN TPETyCMOTPEHO 3HAKOMCTBO C MCTOpHUEW CTAaHOBIIEHUS W PAa3BUTHUS TOW WM MHON
oOnacTu OMOJIOTMM, BKJIAJIOM OTEUECTBEHHBIX M 3apyOeXHBIX YUEHBIX B PEIICHUE BaKHEHIINX
OMOJOTUYECKHUX U KOJOTUYECKUX MPOOIIEM.

[lenp u3yueHus yuebnoro npenmera «buosjorus» Ha yriayOn€HHOM ypOBHE — OBIa/ICHUE
00y4JalomMMHUCS 3HAHUAMU O CTPYKTYPHO-(QYHKIMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pPa3HOTO paHra u NpuoOpeTeHne YMEHHUI HUCII0NIb30BaTh 3TH 3HAaHUSA B (OPMUPOBAHUU MHTEpEca
K omnpenenéHHoi o0nactu mpodecCHOHATbHON NeATeNbHOCTH, CBI3aHHOW C OMOJIOTHEH, WU K
BBIOOPY yueOHOr0 3aBe/IeHus Al MPOJOHKEHUS OMOJIOTHYECKOT0 00pa3oBaHUsl.

JlocTikeHune nenu u3ydeHus: yueOHoro mnpenmera «buosorus» Ha yriyOa€éHHOM ypoOBHE
o0ecrneunBaeTcs PeIICHUEM CIIEAYIOMNX 3a1au:

OCBOCHHME  OOYYAIOIMMHUCS  CUCTEMbl  OMOJIOTMUECKMX 3HAaHMA: 00  OCHOBHBIX
OMOJIOTHYECKUX TEOpHUSIX, KOHLEMIMIX, THIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX W IMpaBWiIaX,
COCTaBISIIOIIMX COBPEMEHHYIO E€CTECTBEHHO-HAyYyHYI0 KApTUHY MHpa; O CTPOCHMH,
MHOT000pa3uu U OCOOEHHOCTAX OMOJOTMYECKHX CHCTEM (KJIETKa, OpraHu3M, MOMYJSALus, BUI,
OouoreorieHo3, Ouocdepa); O BBIAAIONIUXCS OTKPBITHUSX W COBPEMEHHBIX HCCJICIOBAHUSIX B
OHOJIOTHH;

O3HaKOMJICHHE  oOydJaromuxcs €  METOAAMU  TO3HAHUS  KMBOH  TPUPOABL:
HCCJIEIOBATEILCKUMU METOAaMU OMOJIOTMUECKUX HAyK (MOJEKYJISIpHOU U KIETOYHOM OMOJIoruw,
AMOpHUOJIOTUN U OWOJIOTUH PAa3BUTHS, TEHETUKU U CEIEKIUH, OMOTEXHOJIOTUU U CUHTETHYECKON
OMoNOTMH,  TMAaJCOHTOJOIMH, OKOJOTMM); METOJAaMH  CaMOCTOSITEIbHOTO  MPOBEICHUS
OMOJIOTHYECKUX HCCIEeIOBaHUNH B JabopaTopuu M B MpHpone (HaOloJaeHHe, H3MEpeHHe,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);

OBJIaJIcHUE OOYYaIOUIMMUCS YMEHMUSIMH: CaMOCTOSITENIbHO HaXOAWTh, AHAJIU3UPOBATH U
UCIIOJIb30BaTh OMOJIOTUYECKYI0 HH(POPMAIINIO; TTOIb30BATHCS OMOJIOTMYECKON TEPMUHOIOTHEH U
CUMBOJIUKOW; yCTaHAaBIUBAaTh CBSI3b MEXKAY pa3BUTHEM OHOJOTMM U  COLHMAIBHO-
SKOHOMMYECKUMU M SKOJIOTMYECKUMU IpoOJieMaMU YelIOBEYECTBA; OLEHUBATh IOCIEICTBUS



CBOCH JEATENHHOCTH IO OTHOIICHHIO K OKPYKAIOIIeH NPUPOJHOU Cpene, COOCTBEHHOMY
30POBBI0 W 3JI0POBBIO  OKPYKAIOIIMX JIIOAEH; OOOCHOBBIBaTH M COOJIOJATh  MEpHI
npoMIaKTUKN WHPEKIMOHHBIX 3a00JIeBaHuil, MpaBuia MOBEACHHUS B MPUPOAE U 0OecreueHus
0e30MacHOCTH COOCTBEHHOM >KM3HENEATEIbHOCTH B YPE3BBIYAMHBIX CUTYalUAX MPUPOTHOTO U
TEXHOTEHHOTO XapakTepa; XapaKTepHu30BaTh COBPEMEHHbIE Hay4dHble OTKPBITHUS B 001acTu
OuoJjoruu;

pa3BuUTHE y 00YJarOIUXCsl MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B mpoliecce
3HAKOMCTBA C BBIJAIOIIMMHUCS OTKPBITUSIMH M COBPEMEHHBIMU MCCJIEIOBAaHUSMU B OHOJIOTHH,
pelaeMbIMH €10 MpoOJeMaMHu, METOJ0JIOTHEeN OMOJIOrMYeCKOro HCCIEeIOBaHUsl, MPOBEICHUs
OKCIEPUMEHTAIBHBIX HWCCIEJOBAHUM, pemeHns OWOJOTHYECKUX 3a/ad, MOJEIUPOBAHUSL
OMOJIOTHYECKUX 0OBEKTOB U IPOIIECCOB;

BOCMHUTAHHUE Y OOYYAIOIIMUXCS IEHHOCTHOTO OTHOIIEHUS K KMBOW MPUPOJE B LIEJIOM H K
OTIIeNbHBIM €€ O00BbeKTaM U SBJICHUAM; (OpPMHpPOBAHHE SKOJIOTHYECKOH, TIE€HETHUYECKON
IPaMOTHOCTH, OOIIEH KyJNbTyphl IMOBEIEHHUS B TPHUPOJEC; MHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHUI;

npuoOpereHre 00yJaroIMMHUC KOMIIETEHTHOCTH B PAllMOHAIIBHOM MPUPOIOIOIb30BaHUH
(cobmroneHne TpaBU TOBEJACHUS B TIPUPOJIE, OXpaHbl BHUIOB, AKOCHUCTEM, OHOChEpHI),
COXpaHEHUU COOCTBEHHOTO 3J0POBbA U 3J0POBbS OKPYKAIOIIMX JIOACH (COOMIONCHHUS Mep
npodunakTuku  3a0oneBaHUi, oOecriedeHne  OE30MACHOCTH  KU3HEACSITEILHOCTH B
Ype3BBIYAMHBIX CUTYAIUSAX MPUPOJIHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE HCIIOIb30BaHUS
OMOJIOTUYECKUX 3HAHUN M YMEHUI B MOBCETHEBHOM KU3HU;

CO3/IaHWE YCJIOBUH Ui OCO3HAHHOTO BBIOOpa OOYYAIOIIMMHUCS WHIWBHIYaTbHON
00pa3oBaTeNbHON  TPAaeKTOpUH, CIHOCOOCTBYIOLIEH mocienymomeMy HpodeccuoHaIbHOMY
CaMOOMPEEICHUI0, B COOTBETCTBUU C WHIWBUIYaJbHBIMA HMHTEpPECAMH M TOTPEOHOCTIMU
peruoHa.

OO01iee ymucliO 4acoB, OTBEACHHBIX Ha W3yuyeHUE OHOJOTMU Ha YriayOJIEeHHOM YpOBHE
cpennero obmiero oOpasoBanms, coctaBisier 204 daca: B 10 kmacce — 102 gaca (3 yaca B
Heneno), B 11 xmacce — 102 gaca (3 yaca B HEICIIO).

Ot10op oOpraHuM3alMOHHBIX (OpM, METOJOB M CpeACTB OOyueHUs OMOJIOTUH
OCYIIECTBIISICTCS C YUETOM CIEHU(PHUKN €ro COJCpKaHWs W HANpPaBICHHOCTH Ha MPOIOJDKCHHE
OMoIOTNYecKOro 00pa3oBaHUs B OPTaHM3ALMUAX CPEIHETO MPO(PECCHOHATHHOTO W BBICIIETO
o0Opa3oBaHusl.

OO0s3aTenbHBIM YCIOBHEM IpU OOY4YEHHUH OWMOJIOTHMHM HAa YIiyOJIEHHOM YpPOBHE SIBIISETCS
MpOBECHUE J1Aa0OpaTOPHBIX U TMpakTHUeckux pabor. Takke ywyacThe oOydalmmxcs B
BBIMTOJIHEHUH  TPOEKTHBIX W y4eOHO-HCCIIEIOBATENILCKAX — paboT, TeMaThka KOTOPBIX
OTIpeNeNsAeTCsl YUYHUTEIEeM Ha OCHOBE HMEIOIIMXCS MaTepUalIbHO-TEXHUYECKUX PECYpCOB U
MECTHBIX PUPOAHBIX YCIOBHUH.



COJAEPKAHUE OBYYEHUA
10 KUIACC

ConepxaHve MpPOrpaMMbl, BBIIEIEHHOE  KVYPCUBOM, HE BXOJAUT B  IPOBEPKY
rocyaapcTBeHHOM utoroBoit arrecrauuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpemeHnHast 6uosnorusi — KOMIUIeKCHast Hayka. Kparkas ucropus pa3BUTHS OHOJIOTHH.
buonornueckue Hayku M u3ydaemble UMH mpoOiembl. DyHpameHTardbHbIE, NPUKIATHBIE U
IIOMCKOBBIE HAYYHbIE UCCIICOBAHNS B OMOJIOTUH.

3HayeHue OuoJOrHMM B (DOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. I[lpodeccun, cBszanHpie ¢ Ouonorueil. 3HaueHue OWONOTMM B MPAKTHYECKON
JEATEIbHOCTH YEJIOBEKA: MEIUILIMHE, CEIbCKOM XO3AWCTBE, IPOMBIIIJIEHHOCTH, OXpaHE
MIPUPO/IBI.

JdemoHcTpauuu

[Toptpetsr: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Japsun, Y. I'apseii, I'.
Mennens, B. W. Bepnanckuii, M. II. IlaBnos, . N. Meunuxkos, H. . Basunos, H. B.
Tumodees-Pecosckuit, . Yorcon, ®@. Kpuk, /1. K. bensies.

Tabmuubl u cxembl: «CBsI3b OMOJIOTUH C APYTMMHU HayKaMm», «CucTeMa OHOJIOTHYECKHX
HayK».

Tema 2. JKuBble cucTeMbl U MX U3yYEeHUE

JKuBble cuctembl Kak mpeaMeT n3ydeHus: ouosoruu. CBoNMCTBA )KUBBIX CUCTEM: €IMHCTBO
XUMHYECKOTO COCTaBa, JUCKPETHOCTh WU IIEJIOCTHOCTb, CIIOXKHOCTh W  YHOPSAAOYEHHOCTH
CTPYKTYpBI,  OTKPBITOCTb,  CAMOOpPraHU3alus, CaMOBOCIPOU3BEIAECHUE, PA3APAKUMOCTb,
M3MEHYHMBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHu3aldd JKUBBIX CHCTEM: MOJEKYJSPHBIMA, KIETOYHBIA, TKAHEBbIN,
OpraHNU3MEHHBIM, MO YJIILIHOHHO-BUIOBO, 3KOCHCTEMHBIN (OMOreoneHOTUYECKHIA ),
ouocepnsiii. [Iporeccsl, mpoucxoasmue B KUBbIX cucTeMax. OCHOBHBIE MPU3HAKH KHUBOTO.
Kuznep kak popma cymectBoBaHUS MaTepuu. Hayku, n3ydaromiue *UBbIE CUCTEMBI Ha Pa3HBIX
YPOBHSIX OpraHU3alUH.

N3yuenue xuBbIX cucteM. Meroasl Ouonornueckor Hayku. HaOmronmenue, usmepeHue,
AKCIIEPUMEHT, CHUCTeMaru3ainusi, MeraaHanu3. lloHsTHe O 3aBUCUMONI M HE3aBUCUMOM
nepemeHHoil. IlmanupoBanue »skcnepumenta. IlocraHoBka u mpoBepka rumote3. HyneBas
runore3a. [lonsTue BEIOOPKU U €€ 10CTOBEpHOCTh. Pazdpoc B Ouonornueckux JaHHbIX. O1eHKa
JIOCTOBEPHOCTH MOJIYUEHHBIX pe3yslbTaToB. [IpHunHbBI HCKaXXEHHUSI PE3yJIbTAaTOB AKCIIEPHUMEHTA.
[ToHsiTHE CTATUCTUYECKOTO TECTA.

JdemoncTpauuu

Tabmunpel u cxembl: «OCHOBHBIE TPU3HAKM JKU3HW», «bHOJOrMYeckue cucrteMsly,
«CBoiicTBa )XKMBOW MaTepuu», «YpOBHU OpraHU3alluy KUBOM mpupob», «CTpoeHue KUBOTHON
KiIeTkn», «TkKaHM  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIOBEYECKOrO0  OpraHu3Mayn,
«buoreonieno3y», «buocdepa», «MeToabl U3YUCHHUS KUBOU PUPOIBD».

O6opynoBanue: 1abopaTopHOE 00OPYAOBAHUE JIJIsl TPOBEACHUS HAOIOACHHH, U3MEPEHUH,
SKCHEPUMEHTOB.

IpakTuyeckass padora «/cnonb30BaHUE PaA3IMYHBIX METOJIOB IPHU H3YYEHUHU >KUBBIX
CUCTEM.

Tema 3. buosiorusi Kierku



Knerka — cTpykTypHO-(pyHKIMOHAJIbHAS €IMHUIA XKHUBOTrO. CTOpUS OTKPBITHS KIIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illlneiinen, P. Bupxos).
OcHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KJIETOYHOM TEOPUHU.

MeTtonpl MOJEKYISIPHOM W KJICTOYHOH OHOJIOTHMH: MHKPOCKOMHS, XpoMarorpadus,
anekTpodope3, METOJ MEUEHBIX aTroMoB, auddepeHImaibHoe EeHTpU(YrupoBaHue,
KyJIbTUBUPOBAHUE KIETOK. M3yuenue (ukcupo8anHuix Kiemox. DIEKTPOHHAsT MHUKPOCKOIHSI.
Konghoxanvnas mukpockonus. Bumanvnoe (npusicusnennoe) usyuenue Kiemox.

JdemoHcTpauuu

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

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOCKOM», «lcTtopus
pa3BUTHUS METOJI0B MUKPOCKOIIUI.

OO6opynoBaHMe: CBETOBOM MHUKPOCKOI, MHUKPOIPENapaThl PACTUTEIbHBIX, *KUBOTHBIX U
OaKTepHaIbHBIX KIETOK.

IIpakTuyeckas padora «/3ydeHre METOMOB KJIETOYHOH Owoioruu (xpomartorpadus,
anekrpodopes, muddepennuanpaoe earpudyruposanue, [1LIP)».

Tema 4. XuMu4ecKasi Opranu3anms KJIeTKU

XVMMHYECKUH COCTaB KIETKU. Makpo-, MUKpO- ¥ yJIbTPaMHUKPORJIEMEHTHI. Bona n e€ posb
KaK pacTBOpHUTENS, peareHTa, y4yacTHE€ B CTPYKTYPUPOBAaHUM KIETKH, TEIIOPETYJIALHUN.
MuHepalibHbIE BEIIECTBA KIIETKH, UX OMOJOrHyYecKasi pojb. Pollb KAaTHOHOB M aHHOHOB B KJIETKE.

Oprannyeckue BeleCTBA KIETKU. buosornyeckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTyphl OenkoBoi Mousiekynbl. IlepBuuHas cTpykTypa Oenka, MenTHIHAs
CBs3b. BTOpuuHas, TpeTuuyHas, 4yeTBepTHUYHAs CTPYKTypbl. JleHaTyparus. CBoiicTBa OEIKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKIM 0enKkoB. /lpuonsi.

VYraeBoasl. MoHOcaxapuabl, AUCAXapHUbl, OJIUrocaxapuibl M mnoiucaxapuabl. OOmmii
IUIaH CTPOEHUs U (U3MKO-XUMHUYECKHE CBOICTBa yrieBonoB. buonornyeckue ¢yHKuuu
YTJIEBOJIOB.

Jlununpl.  TuppodunbHO-ruApOodoOHBIE  cBoiicTBa.  Kiaccudukauus — aunujos.
Tpurnunepunasl, Gochoaunuipl, BOCKU, ctepouisl. buonornyeckue Gpynkunu aunuaos. O6mue
CBOWCTBAa OMOJIOTMYECKMX MeMOpaH — TeKy4decTb, CHOCOOHOCTh K CaMO3aMbIKaHHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunosbie xucnotel. IHK u PHK. Ctpoenue HyknenHoBbIX KucioT. HykiaeoTumsl.
[Mpuniun komminementapHoctu. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas cnupaib.
Mecronaxoxaenue u 6nonorndeckue pynkunu JHK. Buasr PHK. @ynkunun PHK B kietke.

Ctpoenune monekyinsl AT®. Makpoasprudyeckue cBa3u B moiiekyine AT®. buosmornyeckue
byakuun  AT®. BoccraHoBIEHHBIE TMEPEHOCUYMKH, UX (YHKIUU B KJIeTKe. [[pyeue
Hykneozuompugochamor  (HTD). CexBenupoBanne  JIHK.  Memoowr  eenomuxu,
MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrtpykrypHast Ouojyorusi: OMOXMMHYECKHEe W OHOopU3NYECKUE HCCIEAOBAaHUSA COCTaBa U
IIPOCTPAHCTBEHHON CTPYKTYypbl OuoMOjeKkyl. Modenuposanue cmpykmypvl U @QYHKYui
Ouomonexyn u ux komniekcos. Komnvromepuwiti ouzaiin u opeanudeckuii cunmes OUOMONEKYI U
UX HenpPUPOOHbIX AHALO208.

JdemoncTpauuu

[Toptpetst: JI. [Tomunr, [Ix. Yorcon, @. Kpuk, M. Yunkuuc, P. ®@pankiun, ®. Caurep, C.
[Ipy3unep.

[uarpammsl:  «PacnpenencHue XUMUYECKHX JJIEMEHTOB B HEXKHMBOW  IIPUPOACY,
«Pacnipenenenne XUMAYECKUX JIEMEHTOB B )KMBOU IIPUPOIEY.



Tabmuer u cxembl: «llepuonnyeckass Tabiula XUMUYECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOABI», «BemecTBa B cocTaBe oOpraHu3smMoB», «CTpoeHHE MOJIEKYNbI Oenkay,
«CTpyKTYypbl OENnKOBOW MOJEKYNIb», «CTpOeHHE MOJEKYN YriieBoaoB», «CTpoeHHEe MOJEKYI
nunuaoBy, «HykiienHOBbIE KUCIOTB», «CTpoeHue MONEKyIbl ATD».

OO0opynoBaHue: XMUMHUYECKas TTOCy/1a 1 000pyI0BaHNE.

Jla6opaTopnasi pa6ora «O0HapyxeHHE OETKOB C MOMOIIbIO KAYeCTBEHHBIX PEAKIIHID.

Jlaboparopnasi pabora «lccienoBaHne HYKIEMHOBBIX KUCIOT, BBIIEICHHBIX U3 KJIETOK
pa3IMYHBIX OPTaHU3MOB.

Tema 5. CtpoeHue n QyHKIUM KIETKH

Tumbl KJIETOK: dyKapHOTHUYECKass M mpokapuorudeckas. CTpyKTypHO-(YHKIHOHAIbHBIC
00pa3oBaHus KJIETKH.

CtpoeHne TMpOKAPUOTHYECKOW KJIeTKH. KiertouHas cTeHka OakTepuid ©  apXew.
OcoOeHHOCTH CcTpOeHUs TeTepoTpodHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MecTo u
pOJIb MPOKAPUOT B OMOLIEHO3AX.

Crpoennie u (QyHKIIMOHHPOBAHUE dYKapHOTHUECKOW KieTkH. [Imasmarndeckas memOpaHa
(mma3manemma). CTpykTypa Iuta3Matudeckoil meMOpanbl. TpaHCHOpPT BeLIECTB uepe3
MJIa3MaTHYeCKyl0 MeMOpaHy: maccuBHBIN (muddysus, obneruéHnas auddysus), aKTUBHBIN
(mepBUYHBI M BTOPUYHBIA aKTUBHBIA TpaHcmopT). [lomynmponunaemocts memOpansl. PaGota
HATPHUIi-KaJIMEeBOro Hacoca. DHAOIMUTO3: MUHOIUTO3, (paronnTo3. Dk30unTo3. KinerouHas cTeHka.
Crtpykrypa v QyHKIUU KJIETOYHON CTEHKU pacTeHU, rprOOB.

Huronnazma. Iluro3zone. urockener. [IBukeHne nuromnasmsl. OpraHoWAbl KIIETKH.
OnHoMeMOpaHHbIE OpraHOUbl KIETKH: 3HAoIazmaTrudeckas cetb (DIIC), anmapar [Nonbaxwy,
JN30COMBI, UX CTpoeHHE W (yHKUIUU. B3auMOCBsA3b OJHOMEMOpPAHHBIX OpPraHOWJOB KIIETKH.
CrpoeHue TIpaHyISIpHOTO peTuKyinyma. Mexanusm Hanpasnenus 6enxkoe ¢ OIIIC. Cunres
pactBopuMbIX  OenkoB. CHHTe3  KIETOYHBIX MeMOpaH. [mamkuii  (arpaHymsipHBI)
sHAOIUIa3MaTHUecKuil peTukynyM. CekperopHas ¢yHkuus anmapata ['ombmxu. Moouguxayus
benxos 6 annapame I onvoocu. Copmupoexa benkos 6 annapame I onv0dcu. TpaHCTIOPT BEUIECTB
B KJieTKe. Bakyonu pactutenbHbIx kieTok. Kierounsriii cok. Typrop.

[TomryaBTOHOMHBIE OpPTaHOWUIBI KJIETKH: MHUTOXOHIPUU, TMJIACTUIBL. [Ipoucxodicoenue
mumoxonoputi u naacmuod. Cumbuocenez (K.C. Mepesckosckuti, JI. Mapeynuc). CtpoeHue u
GYHKIMM  MUTOXOHAPUM ¥ TulacTHA. [lepBUYHBIE, BTOPUYHBIE U CIIOXHBIC TUIACTHIBI
(OTOCUHTE3UPYIONINX DYKApUOT. XJIOPOIJIACTBI, XPOMOIUIACTHI, JIGHKOIUTACTHI  BBICIIIUX
pacTeHUN.

HemeMmOpannbie opranousl kietku CtpoeHune M QyHKIUH HeMeMOpaHHBIX OpraHOW/OB
kieTku. PubGocombl.  [lpomescymounvie uramenmol. MuxpouiaMeHTbl. AKmuHo8ble
Muxpoguramenmol. MBIIIEUHBIE KICTKH. AKMUHOBbIE KOMNOHEHMbl HEeMbIULEUHbIX KIemOK.
Mukpotpybouku. Krnetounsii 1meHtp. CTpoeHHe U [BIKEHHE JKI'YTHKOB M PECHHUYEK.
Muxkpotpy6ouku nuromiasmsl. Llentpuons. berku, accoyuuposanuvie ¢ MukpoguiameHmamu u
Mmukpompyboukamu. Momopmwie 6enxu.

Anpo. Obonouka siApa, XPOMATHH, KAPUOILUIA3Ma, SIAPBIINIKH, UX CTPOSHUE U () YHKIHUU.
Snepubliii GenkoBbli MaTpuKC. [IpoCTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HHTEp(ha3HOM
anape. Jyxpomamun u 2emepoxpomamur. benrku XpomaThHa — TUCTOHBI. J{uHamuxa s0epHou
060n104KU 8 Mumose. foepHulil mpancnopm.

Knerounsie  BrimroueHus.  CpaBHUTENbHAs  XapaKTePUCTHKA  KJIETOK  JyKapuoT
(pacTUTENnBHOM, KUBOTHOM, TPUOHOI).

JdemoHcTpauuu



[ToptpeTtsi: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmuubl u cxembl: «CTpoeHHE SYKapHOTHYECKOH KIETKH», «CTpoeHHe >KMBOTHOMN
KIIeTKN», «CTpOeHUE pacTUTENbHON KileTKW», «CTpoeHne MUTOXOHIpUN», «Sapo», «CtpoeHue
MPOKAPUOTUYECKOMN KIIETKH.

O6opynoBaHue: CBETOBOM MHKPOCKOM, MHKpPOIpenapaTbl PacTUTENbHBIX, MKHUBOTHBIX
KJIETOK, MUKpOIpEenaparbl 0aKTepualbHbIX KJIETOK.

JlabopaTopnasi paGora «l/3ydueHne cCTpoeHUs KIETOK Pa3IMYHbIX OPIraHU3MOBY.

IIpakTuyeckas padora «/3ydeHue CBOMCTB KJIETOYHOW MeMOpaHBI».

JlabopaTopnas padora «/ccnenoBanue mia3Moin3a U JEMIa3MOJIM3a B PaCTUTENbHBIX
KJIETKax.

IIpakTnyeckas padora «3yueHue IBUKEHUS IUTOIJIA3Mbl B PACTUTEIBHBIX KIETKaX).

Tema 6. O0MeH BelecTB M NPeBPallleHUE IHEPTUN B KJIETKe

AcCCUMWIISIIINS U TUCCUMUIISILIASL — JIBE CTOPOHBI MeTabonu3Ma. Tumbl oOMEeHa BEIIEeCTB:
aBTOTpOGHBIHK ©  TeTepoTpodHBIA. YdyacTHe Kuciopoga B OOMEHHBIX — IpoIeccax.
OHepreruyeckoe obOecneueHue kietku: npespamieHue AT B  00OMEHHBIX Ipoleccax.
DepMeHTAaTUBHBIM XapakTep peaklHii KIeTOYHOro merabonuszma. DepMeHTHI, UX CTpOCHHE,
cBoiictBa m MexaHusMm geiictBus. Kodepmentol. OTnuuus (epMEHTOB OT HEOPraHMYECKHX
KaTajau3aTopoB.  benku-akTUBaTOppl U OEIKU-UHTMOUTOPBL.  3aBUCUMOCTb  CKOpPOCTHU
(epMEHTATUBHBIX PEAKIHA OT PA3IMIHBIX (PaKTOPOB.

[lepBUUHBII CHHTE3 OpraHMYECKUX BEIIECTB B KieTke. POTOCHHTE3. AHOKCU2EeHHbIU U
oxcueenHulll  pomocunmes y obaxmepuu. Ceemocoduparowue nueMeHmsvl U NUSMEHMbl
peaxkyuonroz2o yenmpa. Ponp xmopomiactoB B mpouecce (porocuHTe3a. CBeToBas U TEMHOBas
dazel. @omoovixanue, Cz., C4- u CAM-munvt pomocunmesa. IIpogyKTUBHOCTE (DOTOCHHTE3A.
Bnusiaue paznudabix pakTOpoB Ha CKOPOCTh PoTOCHHTE3a. 3HaUeHHEe (OTOCHHTE3A.

XemocuHTe3.  PazHooOpasme  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTPUPUIUPYIOIIHE
OaxTepuu, Kene300aKkTepuu, cepoOaKTepuu, BOJOPOIHbIE OaKkTepUU. 3HAUEHHUE XEMOCHHTE3A.

AHa’pobHbIe opraHu3Mbl. Buasl Opoxkenus. [IpoaykTsl OpokeHUS U MX MCIIOJIb30BaHHE
YEeNIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKThl OMOTEXHOJOTHH M BO30YAMTETH
00J1e3HEeH.

AdpoOHBIE OpraHu3MBl. JTambl HEPreTHdeckoro obOMeHa. [ToATOTOBUTENBHBIN ATarl.
['mukonu3 — 6eCKUCIOPOAHOE PACIIECTIIIEHUE TITHOKO3bI.

buonorunueckoe okuciaeHHe, UM KIETOYHOE JbIXaHue. Poib MUTOXOHIpUI B Ipoleccax
O6uonornyeckoro okucieHus. Lluximdeckue peakuuu. OxuciaurenbHoe (GochopuiimpoBaHHE.
Ouepeuss membpannozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnoti ATD-
cunmaswl. llpenmyimiectBa a’poOHOTO MmyTH OOMEHa BEIIECTB TEpe]] aHadPOOHBIM.
O} PeKTUBHOCTH IHEPTreTHIECKOTO OOMEHA.

JleMoOHCTpanuu

IToptpetsr: [Ix. [Ipuctin, K. A. Tumupsses, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Murtuemnn, . A. 3aBap3uH.

Tabmuubl 1 cxembl: «PoOTOCHHTE3», «IHEpreTuyeckuii oOMeH», «buocuHTe3 Oenmkay,
«Ctpoenue pepmMeHTay, «XeMOCUHTE3.

O6opynoBaHue: CBETOBOMH MUKPOCKOII, 000pYA0BaHUE JUIsl IPUTOTOBJICHUS TOCTOSIHHBIX U
BPEMEHHbBIX MUKPOIPENapaToB.

JlabopaTopnasi paGora «/I3yueHue KaTaJUTHUYECKONH aKTUBHOCTH (EpMEHTOB (Ha
IIpUMEpE aMMJIa3bl WIN KaTajaasbl)».



JladopaTtopnasi paGora «l3ydeHue (HEPMEHTATUBHOTO PACIICIICHUS TEPOKCHIA
BOJIOPOJia B PACTUTEJBHBIX U )KUBOTHBIX KJIETKaX».

JlaGopaTopHnas pa6ora «CpaBHeHHE MPOLIECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTropnasi padora «CpaBHEHHE TTPOLIECCOB OPOKEHUS U JIBIXAHUSI.

Tema 7. HaciiencrBeHHast uHpopManus U peaju3amnus eé B KiIeTKe

Peakuuu marpuyHoro cuHresa. [IpuHIMI KOMIUIEMEHTAPHOCTH B PEAKLUSAX MATPUYHOIO
cuHTe3a. Peanmsanus HacnencTBEHHOM uWHGopMmauuu. ['eHeTWyeckwii KoOJ, €ro CBOICTBa.
Tpanckpunuus — matpuuHbli cuaTe3 PHK. [IpuHIMOBI TpaHCKpUMNIUK: KOMIIJIEMEHTapHOCT,
AHTUIIAPAJUIEIbHOCTh, AaCUMMETPUUHOCTh. Cospesanue mampuunvix PHK ¢ sykapuomuueckoii
kremxke. Hexooupyrowue PHK.

Tpaucnsus u e€ aranbl. Yyactue tpancnoptHeix PHK B OmocuHTe3e Oenka. YcioBust
o6uocunTe3a 6enka. Koguposanue aMuHokuciaoT. Ponbs pubocom B OuocuHTe3e Oenka.

Coepemennvie npedcmasienus o cmpoeHuu 2enog. OpraHuzaiys TeHoMa y MPOKapuoT U
9YKapHoOT. Perymsanusi akTHBHOCTH T€HOB y mpokapuoT. [umote3a omepona (®@. XKaxo0, XK.
Mano). MonekynapHvle mexanHuzmvl 3Kcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
peaynayuu pabomwl 2enos. Perynsins 0OMEHHBIX MpolieccoB B kiieTke. KieTounslii romeoctas.

Bupychl — HeksieTouHble ()OPMBI KU3HU U 0ONMUTaTHbIe Mapa3uThl. CTpOeHHE MPOCTHIX U
CIIOXHBIX BHPYCOB, PETpPOBHPYCOB, OakrtepuodaroB. Kuzuennwiii yuxn [[HK-codepacawyux
supycos, PHK-cooepocawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasda,
uHmezpasa.

BupycHbie 3a0oneBaHus 4YelloBeka, JKMBOTHBIX, pacrenmid. CIINJ, COVID-19,
COLIMAJIbHBIE U MEAUIIMHCKHE MTPOOIIEMBI.

Buoungpopmamura: unmeepayust u anaiuz oorvuiux maccusos («bigdatay) cmpyxkmyphoix
buonoeuveckux OauHvix. Hanomexuwonoeuu 6 oOuonoeuu u meouyuwe. Ilpoepammupyemvie
@yukyuu 6enxos. Cnocobwbi 0ocmasKu 1eKapcme.

JdemoHcTpauuu

IToptpetsr: H. K. Konwuos, /. . UBaHOBCKUIA.

Tabmumet u  cxembl: «buocunTe3 Oenka», «[eHeTnueckuii koa», «Bupycs,
«baxTtepuodarm.

IIpakTnyeckas padora «Co3gaHue MOAEIU BUPYCay.

Tema 8. J/Ku3HeHHbIN HUKJI KJIETKH

Knerounslii nukn, ero mepuoabl u perymsanus. Wutepdaza m muro3. OcobeHHOCTH
npolieccoB, nporekaronmx B uatepdase. I[loaroroska kiierku k naenenuto. Ilpecunrernueckuit
(TTOCTMUTOTUYECKHI), CUHTETUYECKUH M TOCTCUHTETUYECKUH (MPEMUTOTUYECKHUI) MEePUOJIbI
uHTEp(PAa3BbL.

Marpuunenii  cunre3 JHK —  perumkanms. Ilpunnuner  perumkanun — JIHK:
KOMIUJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBI  CHUHTE3, aHTUIAPALIEIBHOCTh. MeXaHu3M
permukannu - JIHK.  Xpomocombl. Ctpoenne xpomocoMm. TemoMepbsl U TejloMepasa.
XpOMOCOMHBIIT HA0Op KJIETKU — KApUOTHUIl. JIMIIOWIHBIA U TaryiouJHBIA HAOOPHI XPOMOCOM.
I"'omonornunslie XxpoMocomsl. 110710BbIE XPOMOCOMBI.

Henenne kierkn — mMuto3. CTagum MHUTO3a W MPOUCXOJSALIME B HUX MpPOLECCHl. THIIbI
muTo3a. Kaprokunes u nutokusnes. buonornueckoe 3HaueHre MUTO3a.

Perymsimuss mMuToTHueckoro nukia kietku. I[lporpammupyemasi kierouHas rubenb —
aroInTo3.



Knetounoe sapo, XpoMocoMbl, (yHKIIMOHATIbHASI TEHOMUKA. Mexanuzmsl nponughepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kiemka» — buoungopmamuvecxkue
Mooenu PYHKYUOHUPOBAHUS KILeMKU.

JdemoHcTpauuu

Tabmumpl 1 cxembl: «KW3HEHHBIM MUK KIETKH», «Muto3», «CTpOCHHE XPOMOCOMY,
«Permmukanust JJHK».

O0opynoBaHue: CBETOBOM MHUKPOCKOII, MUKpomIpenaparbl: «MHTO3 B KIETKaX KOpELIKa
JTyKay.

JlaGopaTropHas padora «/3yueHrue XpoMOCOM Ha TOTOBBIX MUKpOITpENapaTaxy.

JlabopaTopnas padora «HabmroneHne MuTo3a B KIETKaX KOHUMKA KOpEIIKa Jiyka (Ha
TFOTOBBIX MUKpOIIpEnapaTax)».

Tema 9. Ctpoenue u GQyHKIIUM OPraHU3MOB

buonornueckoe  pasHooOpazue  opraHu3moB.  OJHOKJIETOUHBIE,  KOJIOHHAJIbHEIE,
MHOT'OKJIETOYHbIE OPTaHU3MBbI.

Oco0eHHOCTH CTPOEHUS U KUZHEAEIATEIbHOCTH OJHOKIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIH, Ipyrue NpoTUcThl. KojgoHnanbHbIe
OpraHU3MBI.

B3anMocBs3b 9acTei MHOIOKJIETOYHOTO OpraHu3Ma. TKaHW, OpraHbl U CUCTEMBI OPTraHOB.
OpranusMm Kak enuHoe neinoe. 'omeocras.

Tkanu pacrenuit. Tumbel pacTUTENBHBIX TKaHeW: oOpazoBaTeNbHAs, MOKPOBHAs,
MPOBOJsIIAs, OCHOBHAasA, MexaHnueckasd. OcoOOEHHOCTH CTpoeHUs, PYHKUUNH W PacHOIOKEHHUS
TKaHE! B OpraHax pacTEHUM.

TkaHu JKUBOTHBIX H  4YeJOBeKa. THUNBI JKUBOTHBIX TKaHEW: SIUTETHATbHA,
COCIMHUTENbHASA, MbllIeuHas, HepBHas1. OCOOCHHOCTH CTPOCHUs, (PYHKIMHA M PaCHOJIOKEHUS
TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKa.

Opranbl. BereraTuBHble ¥ TeHepaTUBHBIE OpraHbl pacTeHUil. OpraHbl U CUCTEMbI OPTaHOB
JKUBOTHBIX U 4yenoBeka. DyHKIIMK OpraHOB U CUCTEM OPTaHOB.

Omnopa Tena opranusmoB. Kapkac pacrenmilt. Ckenersl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapykHbIil U BHyTpeHHUI ckeneT. CTpoeHUe U TUIIbl COEAMHEHUS
KOCTEH.

JIBm>xkeHue oOpraHu3MoB. JIBI)KEHHE OJHOKJIETOYHBIX OPraHU3MOB: aMEOOHMIHOE,
KT'YTUKOBOE, DPECHHYHOE. J[BM)KEHHWE MHOTIOKJIETOYHBIX PACTEHUH: TPONM3MBI U HACTHH.
JIBuKeHre MHOTOKJICTOYHBIX JKUBOTHBIX M UeJIOBEKa: MbIlieyHas cucrema. Pednexc. CkeneTHbie
MBIIIIIBI U UX padoTa.

[Tutanue opranusmos. Ilornomienre Boabl, YIIEKUCIOrO ra3a ¥ MUHEPaJIbHBIX BEIIECTB
pacteHusiMu. [luTanue >KUBOTHBIX. BHYTpPUIIONOCTHOE W BHYTPUKIETOYHOE MHIIEBApEHHE.
[luraHre MO3BOHOYHBIX XUBOTHBIX. OTAENbI MUIIEBAPUTEIBHOTO TpakTa. llumeBaputenbHbIe
xenesbl. [luimeBapuTenpHas cucTemMa 4esioBeka.

Jpixanue opraau3MoB. [[pixanue pacrenuid. [Ipixanue sxuBoTHBIX. Auddy3us razoB uepes
NOBEpPXHOCTh KieTkH. KoxkHoe apixanue. JlpIxarenbHas MOBepXHOCTh. JKabepHoe u jérouHoe
JpIXaHue. JIpIXaHWe IO3BOHOYHBIX >KMBOTHBIX W 4YEJIOBEKA. OBOJIOLHMOHHOE YCIIO)KHEHHE
CTpO€HHS JETKMX II03BOHOYHBIX >KMBOTHBIX. JlpIXaTeiabHas cUCTeMa 4ejJoBeKa. MexaHu3M
BEHTWISILIMM JIETKUX Y NTUI U MIIeKONUTaroImuX. Perynsauus apixanus. [{pixarenbHble 00bEMBI.

Tpa"cnopr BeleCTB y OPraHU3MOB. TpaHCIOPTHBIE CUCTEMBI pacTeHui. TpaHcmopt
BEUIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u €€ opraHbl. KpoBeHocHas cucrema
IIO3BOHOYHBIX JKMBOTHBIX M u4enoBeka. Cepane, KpPOBEHOCHBbIE cCOCyAbl M KpoBb. Kpyru



KpOBOOOpaIrieHus..  OBOJIIOIMOHHBIE  YCIOXHEHHMS]  CTPOCHUS  KPOBEHOCHOM  CHCTEMBbI
II03BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ peryasuus.

Boinenenune y opranu3moB. Bbigenenue y pacreHuil. BplueneHue 'y  KUBOTHBIX.
Cokpatutenbuble Bakyonu. Opranbel BbigeneHus. DOuibTpanus, cekpenuss U obpaTHoe
BCAChIBaHME KaK MEXaHU3MbI pabOThl OPraHOB BbiAeNeHus. CBs3b MOJOCTH Teja ¢ KPOBEHOCHOM
U BBIICTUTEIBHOM cUCTEMaMUu. BpiieneHne y MO3BOHOYHBIX KMUBOTHBIX M dYesioBeka. [loukwm.
Crpoenue u pyHKIHOHUpOBaHHE HeppoHa. OOpazoBaHNE MOYH Y YeTIOBEKa.

3ammMTa y OpraHu3MOB. 3alluTa y OJHOKJIETOYHBIX OpraHu3mMoB. Cropsl OakTepuii U
IUCTHI TPOCTEHIINX. 3alllMTa Y MHOTOKJIETOUHBIX pacTeHui. Kytukyna. CpencrBa macCUBHOM U
XAMHUYECKOM 3a1uThl. DUTOHIUIBI.

3ammTa y MHOTOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI 1 UX TPOU3BOAHBIC. 3allIUTa OPTaHU3MA
oT Oosie3Hed. MMmyHHas cucrema 4yesnoBeka. KieTOUHBIH M TyMmMOpajdbHBIH HMMMYHHUTET.
Bpoxnéuuplii u  mpHOOpeTEéHHBI  crenu@uueckuii UMMYHUTET. Teopus KIOHAJIbHO-
cenexktuBHoro nmmyHnurera (I1. Opmux, ®. M. Bepuer, C. Tonerasa). BocnanuTtenbHbie OTBETHI
opraHu3MoB. PoJib Bp0oXIEHHOTO UMMYHHUTETA B PA3BUTHUU CUCTEMHBIX 3a00J1€BaHUN.

Pa3apaxxuMocTe M perynauuss y OpraHu3MoB. Pa3ipakuMoCTh y OJHOKIJIETOYHBIX
opranu3moB. Takcucel. PazapaxxumocTs U peryisinius y pacteHuil. PocToBble BelecTBa U HMX
3HauEHUE.

HepBHas cucrema u peduieKTopHAs peryisius y >KUBOTHBIX. HepBHas cuctema u eé
OTZEJbl. DBOJIIOIMOHHOE YCJIOKHEHUE CTPOCHUSI HEPBHOM CHCTEMBbl y KMUBOTHBIX. OTaensl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX XUBOTHBIX. Pedrnekc u pednexkropnas nyra. bedycrnoBubie u
YCJIOBHBIE PE(IICKCHI.

['ymopanbHasi perymsiiusi U SHIOKPHUHHAS CHUCTEMa >XUBOTHBIX U uernoBeka. JKesesbl
OHJIOKPUHHOM CHCTEMBI M HX TOpPMOHBI. JleicTBUE TOpMOHOB. B3anMOCBsA3b HEPBHOU U
SHAOKPUHHOU cucTteM. [ umoranamo-runoduzapHas cucrema.

JdemoHcTpauuu

[Toptper: U. I1. I1aBnoB.

Tabmuipel u cxembl: «OIHOKIETOYHBIE BOAOPOCIH», «MHOTOKJIETOUHBIE BOJOPOCIN,
«baktepun», «lIpocreitmme», «Opranbl LBETKOBBIX pacTeHUil», «CHCTEMBbI OpPraHoB
MO3BOHOYHBIX JKUBOTHBIX», «BHYTpEHHEE CTpPOCHHME HACEKOMBbIX», «TKaHU pacTeHHUI»,
«KopueBsie cuctembl», «Ctpoenne ctebins», «CTpoeHHe IMCTOBOM TIaCTHHKMY, «TkaHu
JKUBOTHBIX», «Ckener dyenoBekay, «llumeBapurenbHas cucreMa», «KpoBeHOCHas cucTeMay,
«/pixarenbHast  cucrema», «HepBHas cucrema», «Koxa», «MbllieyHass CUCTEMay,
«BpraenurenpbHas cucremMay, «JHIOKpUHHAA cucTeMay, «CTpoeHHEe MbIIIbDY, «MMMyHHTETY,
«KumeunomnonoctHpie», «CxeMa MUTaHUS pacTeHui», «KpoBEHOCHBIE CUCTEMBI MO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue miaHapun», «BHyTpeHHee CTpOoeHHE H0KIEBOIO
yepBs», «HepBHas cucrema pwid», «HepBHas cuctema narymku», «HepBHas cucrema
npecMbIKatomuxcs», «HepBHas cuctema nrtuiy, «HepBHas cucTteMa MIIEKOTUTAIONINX),
«HepBHas cuctema yenoBekay», «Peduexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKPOIpENapaThl OJHOKJIETOYHBIX OPTraHHU3MOB,
MUKpOIpenaparsl TKaHe, paKOBUHBI MOJUTIOCKOB, KOJUJIEKIIMM HACEKOMBIX, UTJIOKOXKUX, KUBbBIE
AK3EMIUISIPhl KOMHATHBIX PACTeHHM, TepOapuyl paCTCHUI Pa3HBIX OT/AEJIOB, BIAYKHBIE MTpENapaThl
’KUBOTHBIX, CKEJIEThl TTO3BOHOYHBIX, KOJJIEKIIUU OECIIO3BOHOYHBIX )KUBOTHBIX, CKEJIET YeJIOBEKa,
o0opymoBaHue JJs JEMOHCTpPAIlMM IMOYBEHHOTO U  BO3AYIIHOTO TIMTAHUS PACTCHUH,
pacuierieHus Kpaxmaia M OelkoB 1oJ JeiicTBUeM (epMEHTOB, 00OpyIOBaHHE JUIS



JIEMOHCTPALIMHU ONBITOB IO U3MEPEHUIO )KU3HEHHOM €EMKOCTH JETKUX, MEXaHU3Ma JbIXaTEIbHBIX
JBUKEHUM, MOJIETN T'OJIOBHOTO MO3Ta Pa3JIMYHbIX KUBOTHbIX.

JlabopaTropnas padora «/3yueHue TkaHel pacTeHHI.

JlaGopaTropHas padora «/3yueHre TKaHel JKUBOTHBIX).

JlaGoparopnas padora «/3yyeHrne opraHoB IBETKOBOT'O PAaCTEHUSI.

Tema 10. Pa3MHoKeHHMe U pa3BUTHE OPTAHU3MOB

®opMbI pa3MHOXKEHUSI OPTaHU3MOB: Oecrionoe (BKJIIoYasi BEreTaTUBHOE) U 10JI0BOE. Buibl
0ecrooro pa3MHOKEHUS: TOYKOBaHUE, CIIOPYIIALNS, (hparMeHTaIus, KIOHUPOBaHUE.

[TonoBoe pasmuHoxkenue. [lonoBele kneTku, unu ramerel. Meiio3. Cranguu Mmeilosa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bruonorndecknii CMbICI MeH03a U II0JIOBOTO
npouecca. Melo3 U ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe  pa3ButHe. l'ameroreHe3 y JKMBOTHBIX. [lonoBble — Keme3bl.
OOpa3oBaHre U pa3BUTHE MOJOBBIX KJeTOK. CrepMaroreHe3 u ooreHe3. CTpoeHHE MOJIOBBIX
KJIETOK.

OnogoTBOpeHHE M AMOPUOHAIBHOE Pa3BUTHE >KMBOTHBIX. CrOCOOBI OIIOOTBOPEHUS:
HapyKHoe, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTEHe3). DMOPHUOIOTHS — HayKa O Pa3BUTUU
opranusMoB. Mopgoeenes — 00Ha u3 enaguwvix npoodrem ambpuonocuu. Konyenyus mopghocernos
u mooenu mopghocenesa. Ctaauu >MOPHOTEHE3a KUBOTHBIX (Ha MpUMeEpe JATYIIKH). J[pobnenue.
Tunsl apobnenus. [emepmunuposanuoe u Hedepmunupoganuoe opodnenue. bracmyna, muno
onacmyn. OCOOEHHOCTH JPOOJICHUS MIICKOIMTAIONINX. 3apOJBIIIEBLIC JTUCTKUA (TacTPYJISAINS).
3aknajKka OpPraHOB W TKaHEW U3 3apOJBIIIEBBIX JHUCTKOB. B3anMmHOe BiMsSHUE YacTel
pa3BUBAIOIIETOCS  3apojbliia (3MOpUOHANbHAS WHAYKIWSA). 3akiajgka IulaHa CTPOCHHS
JKUBOTHOTO KakK pe3ynbTaT HEpapXUUYeCKHX B3aMMOJEWCTBUI TreHOoB. BiusHue Ha
AMOpPHOHANIEHOE Pa3BUTHE PA3IUYHBIX (PAKTOPOB OKPYKAIOIIEH Cpebl.

Poct u pasButrue xuBoTHbIX. IlocTamOpuoHanbHbI nepuon. IlpsmMoe u Hempsimoe
pasButue. PazButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M IMO3BOHOYHBIX >KMBOTHBIX.
buonornueckoe 3HaueHUE NPSIMOrO0 W HENPSIMOTO Pa3BUTHUsA, UX PACHPOCTPAHEHUE B MPHUPOJIE.
Tunel pocta XUBOTHBIX. @akTOpbl PETYJSILMM POCTAa KUBOTHBIX U yenoBeka. Craauu
OCTAMOPHUOHAIIBHOTO Pa3BUTHS y KUBOTHBIX M yesnoBeka. [leprojbl OHTOreHe3a 4YelloBeKa.
Crapenue U cMepTh Kak OMOJIOrMYECKHUEe TPOLECCHI.

PasmHoxenue u pasButue pacteHuil. ['amerodur m crnopodur. Melo3 B KU3HEHHOM
mukie pacreHuil. OOpa3zoBaHue cmop B Imporecce Meiosza. ['ameToreHes y pacTeHMH.
OImIog0TBOPEHNE H Pa3BUTHE PACTUTENBHBIX OpPraHuM3MoOB. JIBOWHOE OIJIOJOTBOPEHHUE Y
I[BETKOBBIX pacTeHuil. OOpa3zoBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbI peryiIsiuyi OHTOTE€HE3a Y PACTEHHUH U )KUBOTHBIX.

JdemoncTpauuu

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

Tabmunpl U cxembl: «BereraTuBHOE pa3MHOKeHUE», «TUIBI 0ECHOIOro pa3MHOKEHUS,
«Pa3MHOXEHHE XJIaMUJIOMOHa/bl», «Pa3MHOXEHUE H3BIIIEHb», «Pa3MHOXEHUE TUIIPBDY,
«Meito3», «Xpomocombl», «['amerorenes», «CTpoeHHE SHULEKIETKH U CIEPMaTO30Uaa,
«OcHOBHBIE CTaJuMU OHTOreHe3a», «lIpsmoe u Hempsimoe pa3BuTHe», «Pa3BuTHE MalicKOro
Kyka», «Pa3Butue capanum», «Pa3Butue JISITYIIKW», «J|BOMHOE OIUIOJOTBOPEHUE Y IIBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOOJbHBIX M JABYIOJBbHBIX pacTeHUN», «KU3HEHHBIN UK
MOpPCKOM  KamycTel», <«JKM3HEHHBIM LUKI MXa», <OKW3HEHHBIH LMK IANOpPOTHUKAY,
«KU3HEHHEIN IIUKJI COCHED.



OO6opynoBaHue: CBETOBOM MHUKPOCKOII, MUKPOTIPETapaThl SUIIEKICTOK U CIIEPMaTO30H/ 0B,
Mozienb «L{uKI1 pa3BUTHS JATYLIKI».

JlabopaTtopnass paGora «lI3yueHue CTPOEHMS TIOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIpenaparax.

IIpakTnyeckass padora «BrpIsiBIeHHME NPU3HAKOB CXOJCTBA 3apOABIINICH MO3BOHOYHBIX
JKUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHnEe OpraHoOB Pa3MHOKEHUS BBICIINX PACTEHUN».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEICTBEHHOCTH U U3MEHYNUBOCTH OPraHM3MOB

Hcropusi cTaHOBIIGHUS W Pa3BUTHS T€HETUKH Kak Hayku. PaGotel I'. Mengpens, I'. ne
@®puza, T. Moprana. Ponb oTeuecTBeHHBIX Yu€HBIX B pa3BUTHM reHetukud. Paboter H. K.
Konsuosa, H. U. BaBunosa, A. H. benozepckoro, I'. JI. Kapneuenko, FO. A. ®ununuenxo, H. B.
TumodeeBa-PecoBckoro.

OCHOBHBIE T€HETUYECKUE MOHATHUS U CUMBOJIbL. ['OMOJIOTUYHBIE XPOMOCOMBI, AJJIEJIbHbIE
IeHbl, aJbTEPHATUBHbIC NPU3HAKH, JOMHHAHTHBI M pPELECCUBHBIA NPU3HAK, TOMO3MUIOTA,
TeTepO3UroTa, YUCTast JIMHUS, TUOPUABI, reHOTHN, (QeHoTur. OCHOBHBIE METOJbl TC€HETHUKU:
TUOPUAO0IOTHYECKHM, TUTOIOTUUECKHI, MOJIEKYIISIPHO-T€HETHYECKHIA.

JlemoHCcTpanumn

[Toptpersr: I'. Mennens, I'. ne @pus, T. Mopran, H. K. Koxsnos, H. 1. Basunos, A. H.
benozepckwii, I'. 1. Kaprieuenko, 0. A. ®ununuenko, H. B. Tumodeer-PecoBckuii.

Tabmuie! u cxeMbl: «MeToIbl TeHETUKIY, «CXEMBbI CKpEIIBaHU.

JladopaTropnasi padora «J/Ipo3oduia kak 00bEKT TCHETHUESCKUX UCCIEIOBAHUN .

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpemuBanue. IlepBbiii 3akoH MeHaens — 3aKoH €IMHOOOpPa3Hs
rubpuaoB mnepBoro nokoneHus. IlpaBuno momuHupoBanus. Bropoit 3akon Menzaens — 3aKoH
paciieruieHust Ipu3HakoB. LluTonoruueckre OCHOBBI MOHOTHOPUTHOTO CKpennBanus. [ umoresa
YUCTOTHI FaMeT.

AHanuzupytoniee  ckpemuBaHue.  [IpoMexyTouHbIi ~ XapakTep  HaclleJJOBAHMUS.
Pacmensienue npu3HakoB Py HEMTOJIHOM JOMUHUPOBAHHH.

Jurubpunnoe ckpemuBaHue. Tpetuil 3akoH MeHjens — 3aKOH HE3aBHCHMOTO
HacJIeJOBaHMsI MPU3HAKOB. [{uToI0rnYeckie 0OCHOBBI AUTMOPUTHOTO CKPELIUBAHUS.

CueruienHoe HacnenoBanue npusHakoB. Padoter T. Moprana. CuerieHHOe Hacae10BaHNE
T€HOB, HAapYIICHNUE CLEIUIEHNUS MEX 1y F'eHaMu. XpOMOCOMHas TEOpHsl HAaCIE€ICTBEHHOCTH.

I'enernka nosa. XpOMOCOMHBIM MEXAaHHU3M OINPEAEIEHUS IMoJa. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBI M TreTeporaMeTHbId MoJ. ['eHeTmdeckas CTPYKTypa IOJOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CLHEIJIEHHBIX C TIOJIOM.

I'enotun kak wnenoctHas cucreMa. llnmeldoTponuss — MHOXKECTBEHHOE [EHCTBUE IEHa.
MHOX€eCTBEHHBIM ayuienu3M. B3aumoneicTBue HeauIeNbHBIX TI'eHOB. KoMIieMeHTapHOCTb.
Onwucra3s. [Tomnmepns.

I'eHeTMYECKUI KOHTPOJb PpA3BUTHS pPACTEHUM, JKMBOTHBIX M 4YEJIOBEKAa, a TaKxKe
(U3MOJIOTMUECKUX MPOIECCOB, TMOBEACHMS W KOTHUTUBHBIX (QyHKUMH. ['eHeTmueckue
MEXaHU3Mbl CUMOHMOIe€He3a, MEXaHU3Mbl B3aUMOJACUCTBUS «XO35IMH — MapasuT» U «XO35SUH —
MUKpoOnom». ['eHeTHuecKkre acreKTbl KOHTPOJIS U U3MEHEHUs HacjeICTBEHHON nH(popMaluu B
ITOKOJIEHUSIX KJIETOK M OPTraHU3MOB.

JdemMoncTpanuu

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



Tabmuupl 1 cxembl: «llepBriii U BTOpO#t 3akoHbI Mennens», «petuii 3akon Menaens»,
«Ananuzupymoliee ckpeluBanuey, «Hemnonnoe nomuaupoBanue», «ClemnieHHOE HaclleJOBaHUE
MPHU3HAKOB y Apo30huib», « eHeTnka monay, «Kapuorumn yenoekay, «Kapruotun apo30Quiib,
«Kapuorun ntuisn», « MHOKECTBEHHBIN aJlienn3M», «B3anMonencTere reHoBy.

OOGopynoBaHue: MOJETb I JEMOHCTPAIIMM 3aKOHOB €IMHOO0Opa3us THOPUIIOB TIEPBOTO
MOKOJICHUSI U PACIICIJICHUSI MPU3HAKOB, MOJEIb ISl JEMOHCTPAIMM 3aKOHA HE3aBUCHUMOIO
HaCJIEeJI0BAHUS MMPU3HAKOB, MOJENb JUIsl IEMOHCTPALIMK CUEIIJICHHOTO HACIEA0BaHUs MPU3HAKOB,
CBETOBO MUKPOCKOII, MUKpompenapar: «J{po3zoduiay.

IIpakTuyeckas paGora «l3ydyeHue pe3ynbTaTOB MOHOTMOPUIHOTO CKPEIIMBAHUS Y
JIPO30(UITBD».

IIpakTuyeckas padora «/3ydeHune pe3yabTaTOB JUTHOPUIHOTO CKPCIIUBAHUS Y
JIPO30(UITBIY.

Tema 13. 3akoHOMEepPHOCTH U3MEHYNBOCTH

BsanmopeiictTBie reHotuna u cpeapl npu (opmupoBaHuH (GeHOoTHNA. V3MEeHUYnBOCTH
npu3HakoB. KauecTBeHHbIE W  KOJWUYECTBEHHbIE MpPHU3HAKU. BUIbl  HU3MEHYHMBOCTH:
HEHACJIEACTBEHHAs U HACJIEICTBEHHA.

MonudukanronHas U3MEHUYUBOCTb. Ponb cpeabl B (GOpMUPOBaHUM MOIUGUKAIIMOHHON
n3MeHunBocTu. Hopma peakuuu npusHaka. BapuanunoHHslll psn ¥ BapuanuoHHas kpusas (B.
Noranncen). CoiicTBa MOTU(PUKAITMOHHONH H3MEHYHMBOCTH.

['enoTunuueckass M3MEHYMBOCTb. (CBOWCTBA TE€HOTUIIMYECKOW M3MEHUYMBOCTH. Bujbl
TeHOTUITUYECKONW N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.

KomOunatuBHass n3MeHUUBOCTh. MeHO03 M TOJIOBOM MPOIECC — OCHOBa KOMOWHATUBHOM
W3MEHYUBOCTH. POJIb KOMOMHATHUBHON U3MEHUYMBOCTU B CO3JJaHUU T€HETUYECKOTO Pa3HOOOpa3us
B [IpeZiesiax OJIHOTO BHU/A.

MyTanuoHHass M3MEHYUMBOCTh. Buabl MyTrauuii: T€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYIMPOBaHHBIE MYTallUHM. SIAEpHBIE M IUTOIUIA3MATHYECKHUE MYTallUH.
Comaruueckre W MOJOBble MyTanuu. [[pUYMHBI BOSHUKHOBEHHS MyTaluil. MyTrareHel U HX
BIIMSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAlMOHHOTO Ipolecca. 3aKOH FOMOJOTHYECKHX
psgoB B HacneacTBeHHOW wu3MeHunBoctu (H.M. BaBuioB). BHesnepHas W3MEHUHMBOCTH U
HACJIEICTBEHHOCTb.

Onueenemuxa u >NUSEHOMUKA, POJb INULEHEeMUYECKUX (YaKkmopoé 6 HACIe008aHuu U
UBMEHYUBOCIU PEHOMUNUYECKUX NPUSHAKO ) OP2AHUZMOB.

JleMoOHCTpanuu

[Toptpertsr: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.

Tabmumpl u cxembl: «Bunmbl u3meHumBOCTHY, «MoOau(UKaIMOHHAS HW3MEHYHBOCTHY,
«KoMmOnHaTUBHAsT ~ M3MEHYHMBOCTH»,  «Meio3»,  «OmiogorBopenue»,  «[ eHeTHyeckue
3a00JIeBaHUS YeIIOBEKa», «BUIbl MyTammii.

OOopynoBaHue: >KHBbIE W TepOapHbIC HK3EMIUISIPhl KOMHATHBIX PACTEHUU, PHUCYHKH
(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlaGopaTopnasi padora «McciaemoBaHuE 3aKOHOMEPHOCTEH  MOAU(DUKAIIMOHHOM
n3MeHYnBOCTH. [locTpoeHre BapuallMOHHOTO psijia U BapUAILMOHHOW KPUBOW.

IIpakTuyeckas padora «Mytamuu y 1po30( sl (Ha TOTOBBIX MUKPOITPETapaTax).

Tema 14. I'eHeTHKA YeI0BeKa

Kapuorun uenoBeka. MexayHapoaHas IporpaMma HCCIEIOBaHUSI T'€HOMa YeJIOBeKa.
MeToibl U3YYEeHUS TEHETUKH YETIOBEKAa: TeHEATIOTHUECKU, ONM3HEIOBBIN, [MTOTCHETHIYECKHIA,
MONYJISALMOHHO-CTATUCTUYECKUH, MOJIEKYJIsIpHO-reHeTnYeckuii. COBpPEMEHHOE OIpe/esieHne



TE€HOTHIA: TIOJITHOT€HOMHOE CEKBEHUPOBAHNE, TEHOTUIIMPOBAHUE, B TOM yucie ¢ nomomibro [11[P-
anaymza. HacnencrBennsie 3a00ieBanus yenoBeka. [ eHHbIE B XPOMOCOMHBIEC OOJIE3HH YEIIOBEKA.
bone3nun ¢ HacneaCTBEHHOM MNPEApaclOIOKEHHOCThI0. 3HAUYEHHWE MEAMIIMHCKONW T€HETUKH B
MPEIOTBPALICHUN M JICUEHUU TeHETUYECKUX 3a00jieBaHUI dYenoBeka. Meauko-TreHeTH4ecKoe
KOHCYJIbTHpOBaHHE. CTBONOBBIE KIETKU. [IOHATHE «T€HETHYECKOT0 Ipy3a». DTHUECKUE aCIEKThI
WCCJICIOBAHHI B 00JIACTH PEAAKTUPOBAHUS TEHOMA U CTBOJIOBBIX KIIETOK.

I'enetnueckue (pakTOphl MOBHIICHHON YYBCTBUTEIBHOCTH YEIOBEKA K (PU3NYECKOMY U
XUMHUYECKOMY 3arpsA3HEHUIO OKpYyKawlluew cpeasl. ['eHeTnueckas MpeapacroiaokKeHHOCTh
YEJIOBEKa K MMaTOJOTUSM.

JdemoHcTpanuu

Tabmuner u cxembl: «Kapuorum denoBekay, «MeToabl M3YYCHHs] TCHETUKH YEIOBEKay,
«"eneTnueckue 3a001€BaHUS YETOBEKAY.

IpakTnyeckas padora «CocTaBieHHUE U aHAIU3 POJOCIOBHOIN.

Tema 15. Cenexuusi opraHu3mMoB

JlomecTukanus M cenekius. 3apoXkIEeHUE CEeJeKIMM U JoMecTukauuu. Yuenue H. U.
Bapunosa o LlenTpax mpoucxoIeHus 1 MHOrooOpas3usi KyJIbTYPHBIX pacTeHuil. Ponb cenexiuu
B CO3/JaHMM COpPTOB pAacTeHUM U MOpoa KUBOTHbIX. CopT, Mmopoja, MTaMM. 3aKOH
TOMOJIOTUYECKUX PSAOB B HAcCIeACTBEHHON m3MeHunBoct H. WM. BaBuiioBa, ero 3HaueHue miist
CEJIEKIIMOHHOM paboTHI.

MeTtobl ceneKiMoHHOM paboThl. MIcKyccTBEeHHBIN OTOOP: MAaCCOBBIN U MHIMBUYaIbHBIM.
Otanbl KOMOWHAIIMOHHON cenekiuu. VcnbiTanue npousBoautenei mo moromcty. OTOop mo
TEHOTHITY C MIOMOIIBIO OIEHKH (PeHOTHIA TOTOMCTBA M OTOOP IO T€HOTHUITY C TIOMOIIBIO aHATN3a
JHK.

HckyccTBeHHBIH MyTareHe3 Kak METOJ] CENEKIHOHHOW paboThl. PamuaimoHHbBIN U
XUMHUYECKHM MyTareHe3 KakK MCTOYHMK MYyTallMid y KyJIbTypHbIX (OpM OpraHu3MOB.
Hcnonp30BaHWe T€HOMHOTO pEJAKTUPOBaHMS M MeToAoB pekoMOuHaHTHbIX JIHK s
MOJTYYEHHS UCXOAHOTO MaTepralia JIJIsl CENEKIUH.

[Tonyuenne monumuonnoB. BHyTpuBuaoBas rtuOpuau3anus. bBIN3KOPOICTBEHHOE
CKpeluBaHue, Wik UHOpUIuHT. HepoacTBeHHOE CKpellrMBaHue, Wid ayTOpuauHT. ['eTeposuc u
ero mnpuyuHbel. Mcnonp3oBanue rerepo3rca B cenekiuu. OtmanéHHas rudOpuaU3aIus.
[Ipeononenne Oecruioausi MEXKBHAOBBIX THOpUIOB. JlOCTHMIXKEHUS CENEeKIIMH pacTeHUH U
KUBOTHBIX. «3€1EHas peOOYULY.

CoxpaHeHHEe U U3YYEHHE T'€HETHYECKHUX PECypCOB KYJIbTYPHBIX PACTEHUM M UX JUKHUX
poauuei sl CO3/IaHMsI HOBBIX COPTOB U TMOPHIOB CEIIbCKOXO3SICTBEHHBIX KYIbTYp. M3yuenue,
COXpaHeHue U YnpaeieHue 2eHemudecKUMU pecypcami CelbCKOX03AUCMBEHHbIX U NPOMbLCA0GbIX
HCUBOMHBIX 8 YeNAX YIYYULeHUs CYUeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM YUucie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL, NepedosbiX udel U
NnepcneKmuBHbIX MexHoI02Ul.

JdemoHcTpauuu

[Hoptpersr: H. M. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, I1. I1. JIykpsnenxko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuipl u cxeMbl: «L[eHTpBI TPOUCXOKACHHUS U MHOTOOOpa3Hs KyJbTYPHBIX PACTEHUN,
«3aKOH TOMOJIOTMYECKHMX PSJIOB B HACJIEICTBEHHOM HM3MEHYMBOCTH», «METOIbl CEIEKLIUN,
«Otnanéunas rubpuauzanus», «MyTtareses».

JlabopaTopnasi padora «/3yueHne cCOpPTOB KyJbTYypHBIX PACTEHMHM M IOPOJ JOMAIIHUX
KUBOTHBIX).



JlaGoparopHas padora «/3yyeHue METOIOB CENEKIIMU PACTEHUI.

IIpakTyeckas padora «IIpuBruBKa pacTeHUII».

Ikekypeust «OCHOBHBIE METO/Bl M JIOCTH)KEHUS CEJIEKIIMM PAaCTEHUM U KUBOTHBIX (Ha
CEJIEKLIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATENbHbBIM YJacTOK, B TEIIMYHOE
XO035ICTBO, B JJAOOPATOPUIO arpOYHUBEPCUTETA WM HAYYHOT'O LIEHTPA)».

Tema 16. BuoTexHOJIOTUsI U CHHTeTHYeCKasi 0Mo10rust

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIOTMH, — KJIETOYHBIE M TKAaHEBBIE KYJIbTYPHI,
MHUKPOOPIaHU3MBbl, HX XapaKTepUCTHKAa. TpaaulroHHas OWOTEXHOJOTHs: XJieOoleueHue,
HOJIy4eHHEe KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAEIHE. Mukpoduosorudeckuit cuute3. OObEKThI
MHUKPOOHOIOTHYECKUX TeXHOMOTUi. [Ipon3BoacTBO Oesika, aMMHOKHUCIIOT U BATAMUHOB.

CozlaHue TEXHONOTMM UM MHCTPYMEHTOB  LIEJICHANPABIEHHOTO  M3MEHEHUs U
KOHCTPYMPOBAHUS T€HOMOB C LIEJbIO MOIYYEHHs] OPTaHU3MOB U MX KOMIIOHEHTOB, COAEPIKAIINX
HE BCTpEYaroluecs B NpupoJie ONOCUHTETUYECKHE TYTH.

Knerounas unnxenepus. MeToabl KyiabTypbl KJIETOK M TKaHEH PACTEHUN M KUBOTHBIX.
Kpuobanku. Comarudeckass ruOpuanM3anus M cOMaTHUYecKHid smOpuoreHe3. lcmolsib3oBaHHE
ralIOuIoB B CENEKLUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonvzoseanue
MOHOKNOHANbHBIX U HONUKIOHANLHLIX aHmumen 8 meouyure. VICKyCCTBEHHOE OIJIOZIOTBOPEHHE.
PexoHCTpyKIMs SIHWLEKIETOK W KIOHMPOBAaHUE JMXUBOTHBIX. MeTOJ TpaHCIUIAHTALMK SAEp
KIETOK. TexHonocuu 0300po6neHus, KyIbMmueUpoBaHus U MUKPOKIOHANbHO20 PA3ZMHONCEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHasl M T€HHas MH)KeHepHs. VICKyCCTBEHHBIN CHHTE3 IeéHa U KOHCTPYMPOBAHHE
pexomOunantHeix JJHK. Cosoanue mpanceennvix opeanuzmos. JlocTuxkeHUs W MEPCHEKTUBBI
XPOMOCOMHOM W TEHHOM HWHXEHEpUU. OKOJIOTUYECKHE M OSTHYECKHE Npo0JIeMbl TIe€HHOU
WHXCHEPUHU.

Meaununackue 6unorexnonoruu. [loctrenomuas mudposas menuuuna. [IIP-quarnocTuxa.
MeTab010MHBIN aHaIU3, TEHOLIEHTPUYECKHUI aHAIN3 POTEOMa YeI0BeKa JIJIsl OLIEHKHU COCTOSHUS
ero 3a0poBbs. Vcmonb3oBaHME CTBOJIOBBIX KIIeTOK. TapreTHass Tepamus paka. 3D-
OuonH)xeHepusi AN pa3paOOTKM  (PyHIAMEHTAJIbHBIX OCHOB MEIMIMHCKMX TEXHOJOTHH,
CO3/IaHUSI KOMIUIEKCHBIX TKaHEH CcoYeTaHWeM TEXHOJOIMi TPEXMEpPHOro OMONPUHTHHTA U
ckaddonarHTa U PeIIeHNs 3a1a4 TIePCOHATN3UPOBAHHON METUIIHEI.

CoznlaHue BEKTOPHBIX BAaKLMH C LEJIbI0 OOecreyeHus: KOMOMHMPOBAHHOM 3alllUThl OT
B030ynuteneit OPBU, ycraHoBiieHHEe MOJIEKYISPHBIX MeXaHu3MoB (yHkimonupoBanus PHK-
CoJiepKalX BUPYCOB, BHI3BIBAIOIINX 0COOO OIMacHbIe 3a00J1€BaHMsI YeNIOBEKa U )KUBOTHBIX.

JleMoOHCTpaL U

Tabmupr u  cxembl:  «lcmonb3oBaHME  MHUKPOOPIaHM3MOB B IPOMBIIIJIEHHOM
IIPOU3BOACTBEY, «KileTouHas nHxeHepusn», «I'eHHas HHKEHEPUsI».

JlaGopaTopHas pa6ora «/3yueHre 00bEKTOB OMOTEXHOIOTHIY.

IIpakTuyeckas padora «llosydeHrne MOJTIOYHOKHUCIIBIX MPOIYKTOB.

IKeKkypeusi «buoTexXHOIOrNs — BayKHEHIIas MPoU3BOAUTENbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IPOU3BOJCTBO).

11 KJIACC

Tema 1. 3apo:xaenne 1 pasBUTHE IBOJIOLHMOHHBIX NPeACTaBJIeHUH B 0M010rHMI
OpomonmonHas Teopust Y. [lapsuna. [Ipeanoceuiku BO3HUKHOBEHUS JapBUHMU3MA. JKu3Hb
Y Hay4Has JieaTenbHocTh Y. JlapBuHa.



JBwkymue cwibl dBomonuu BugoB 1o Y. JlapBuHy (BBICOKas HMHTCHCHUBHOCTH
pPasMHOKEHHUsI OpPraHU3MOB, HACIIEACTBEHHAs HM3MEHYMBOCTh, OOppOa 3a CyllecTBOBaHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenune cuateTndeckoit Teopuu sBomtonuu (CTD). HelttpanbHast TeOpust SBOIOIUH.
CoBpeMeHHas IBONIIOIMOHHAsT Ouosorus. 3HaueHUE SBOJIOIMOHHON Teopuu B (POPMUPOBAHUU
€CTECTBEHHO-HAy4YHO! KapTUHBI MUPA.

JdemoncTpanuu

IToptpetsl: Apuctotens, K. JIunueit, XK. b. Jlamapk, O. XK. Cent-Unep, XK. Krosse, U.
Hapsun, C. C. YerBepukos, . U. [lImaneraysen, k. Xonneiin, . K. benses.

Tabmuubl u cxemsbl: «Cucrema xuBoi npupoasl (mo K. Jlunnero)», «JlecTHuna >KuBBIX
cymectB (mo Jlamapky)», «MexaHusMm (OpMUPOBaHHS MNPUCHOCOONICHUH Yy pacTeHHd u
JKUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapmpyta nyremectsus Y. Jlapsunay, «Haxoaku Y.
HapBuna», «®PopMbl 060pbObI 3a cymecTBoBaHue», «lloponsl romybeit», «MHoroo0Opasue
KyJBTYpHBIX (hopM KamycTsl», «[loposbl JOMAlIHUX KUBOTHBIX», «Cxema 00pa30BaHUSI HOBBIX
BugoB (o Y. JlapBuny)», «Cxema COOTHOIIEHHS IBMXKYLIUX CHUJ 3BOJHOLUN», «OCHOBHBIE
MOJIOKEHUSI CHHTETUYECKON TEOPUH SBOIOLIAN.

Tema 2. MuKpo3BoIIOLUSA U eé pe3yJibTaThl

[Honynsaus kak snemMeHTapHas eAuHHULA SBOMOLMH. COBpEMEHHBbIE METOJIbl OLEHKU
TeHETUYECKOT0 pa3Ho00pa3us v CTPYKTYpPHI MONyJsiuii. I3mMeHenne reHooH 1a MOMYIISIIUN KakK
3JIEMEHTAapHOE 3BOJIIOLIMOHHOE SIBJICHUE. 3aKOH TeHeTudeckoro paBHoBecus JIx. Xapau, B.
Baitabepra.

OnemeHTapHble (QakTOpbl (IBWXKYIIME CHJIbI) HBOJIOUMHU. MyTallMOHHBIA Mpoliecc.
KombOunaruBHass u3mMeHUMBOCTh. [[peil) reHoB — ciyuailHble HEHamNpaBl€HHblE W3MEHEHUs
qacToT ajulenaed B momymsauusax. OD¢¢exT ocHoBatens. Idpgexkm OYMubLIOUHO20 20PIbIUKA.
CHudicenue 2eHemuyecko20 pasHoodpaszus: npuduHvl u ciedcmeus. Illposenenue s¢hghexma
Opeticha 2enos 6 Oonvuwux u manvix nonyaayusx. Murpamuu. W30msmus  TOMyISIU:
reorpaduyeckas (MIpoCTpaHCTBEHHAs ), OUoIornyecKas (penpoyKTUBHAS ).

EctectBeHHbIl 0TOOp — HampaBistomuii gaxtop 3Boitouud. POpMBI €CTECTBEHHOIO
oTOopa: NBHXKYIIMH, CTaOWIM3MPYIONIMHA, pa3peiBatoluil (qu3pyntuBHbI). IlonoBoit oTdop.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLIMATIHOTO MOBEACHUS )KUBOTHBIX.

[IpucnocoOneHHOCT, OpPraHU3MOB Kak pe3ysbTaT MUKPOABOJIOLMU. Bo3HMKHOBEHHE
npucnocoOiaeHuit y opranuzmMoB. Apomopdo3ssl u uauoaganrtauu. [Ipumepsr npucnocodaeHuit
y OpraHu3MoB: Mopdomnornyeckue, (QU3NOIOrUYECKHe, OWOXUMHUYECKUE, IOBEICHUECKHE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTaHNU3MOB.

Bun, ero kpurepun u crpykrypa. BumooOpazoBaHue Kak pe3yabTaT MHUKPOIBOJIOLUU.
M3onsauust — ximroueBoil ¢dakrop BupooOpazoBanus. Ilytu u cmocoObl BHI000pa3oBaHUS:
ajstonaTpuueckoe  (reorpauyeckoe), CUMIATPUYECKOe (PKOJIOTUYECKOE), «MTHOBEHHOE)
(momummonu3anus, TuOpuaAn3anus). JJIMTeTsHOCTh YBOIOIMOHHBIX TPOIIECCOB.

Mexanuzmbl GopMHUpOBaHHS OMOJIOTHYECKOTO pa3HOOOpa3usl.

Ponp  »BOMIOIMOHHOM Ouomoruu B  pa3pabOTKe HAay4HBIX METOJOB COXpaHEHUs
61opazHooOpazus. MUKPOIBOIIONUSA W KOIBOJIOLUS IMapa3sUTOB U HMX X035ieB. MeXaHH3MbI
(bopMHUpPOBaHUS YCTOMYMBOCTH K aHTHOMOTHUKAM U CTIOCOOBI 0OPHOBI C HEM.

JdemoHcTpauuu

Hoptpetsi: C. C. YerBepuxos, 3. Maiip.

Tabmuupl u cxembl: «MyTalMOHHAS U3MEHUYUBOCTHY, «[lomysaIoHHas CTPYKTypa BUIa»,
«Cxema mposiBieHHs 3akoHa Xapau—BaiiHOepra», «J/IBWKyImpe CHIIBI  DBOJIIOIUN,



«IKONOTHYeCKas M3OJIAIMSA TOMYJISIUNA CceBaHCKOW ¢openny», «leorpaduueckas H3OISIUS
JMCTBEHHUIIBI CUOMPCKOM M JIMCTBEHHULIBI JaypcKoi», «llomynsannoHHble BOJHBI YHCICHHOCTH
XUIIHUKOB U XKepTB», «Cxema JIeHCTBHA ecTecTBEHHOro ot0Oopay, «Popmbl OOpbOBI 32
CYIIIECTBOBAHHEY, «MHycTpranbHbIi MEJTaHU3M», «OKuBblie HCKOIIaeMbIe»,
«ITokpoBUTENbCTBEHHAsI OKpacka >XHMBOTHBIX», «lIpenympexnaromas oOKpacka KXUBOTHBIXY,
«Puznonoruueckue agantanum», «I[IprucrnocobIeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIHHOCTHY,
«Kputepun Buna», «Bunsl-aBoitHuku», «CTpykTypa BuIa B mnpupone», «CrocoObt
BUn0ooOpazoBanus», «l'eorpaduyeckoe  BumooOpazoBaHue TPEX  BHUAOB  JIAHJBIIICHY,
«DKoyornyecKkoe BUI000pa3oBaHue BHUAOB cuUHHUL, «[lonummounsl pactenuit», «KamycTHo-
peneUYHbIA THOPHIY.

Ob6opynoBanue: repdapuu pacTeHU, KOJUIEKIIMM HACEKOMBIX, Uydena MTHIl U 3BEper C
npUMepaMu pa3iNYHbIX MPUCIOCOOJIEHUH, yydena MTHUI] U 3Bepeil pasHbIX BHUJIOB, repbapuu
pacTeHuid OJIM3KUX BHUJIOB, 00pa30BaBIINXCS PA3IMYHBIMU CIIOCOOAMHU.

Jladoparopnasi padora «BpisBieHrE U3MEHYUBOCTH y 0CO0€H OHOTO BUIA.

Jladboparopnasi paGora «lIpucrnocoOsieHuss OpPraHM3MOB W HMX OTHOCUTEJbHAs
1[E1eCO00Pa3HOCTHY.

Jladoparopnasi padora «CpaBHEHHE BUIOB 110 MOPHOIOTHIECKOMY KPUTEPHIOY.

Tema 3. Makpo3Bo/ionusi M e€ pe3yJbTaThbl

MeTtobl u3yueHus: MaKpolsBoitoLMU. [laneonTonornyeckue MeToAbl U3y4E€HUS SBOJIIOIMH.
[Tepexonubie popMbl U PUIOTEHETUYECKUE PSIBI OPTAaHHU3MOB.

buoreorpaduyeckue metonsl u3ydeHus sBomonuu. CpaBHeHue ¢uopsl U (ayHb
MaTepUKOB U OCTpOBOB. broreorpaduueckue oomactu 3eminu. Buabl-sHIEMUKH U PETUKTHI.

OMOpPHOIOTHYECKHE U CPaBHUTEIbHO-MOP(POIOTUYECKUE METO/bl U3YUYEHHS SBOJIOIMH.
['eHeTHyeckne MeXaHU3MbI 3BOJIOIUU OHTOTEHE3a W TOSIBICHUS SBOJIOIHOHHBIX HOBIIECTB.
['oMonornyHbie ¥ aHATOTMYHBIE OpraHbl. PyauMeHTapHble OpraHbl U aTaBU3Mbl. MOJEKYISPHO-
reHeTUYeCKne, OWOXMMHUYECKMEe M  MaTeMaTH4YeCKHEe METOJAbl HM3YyUEHHUS  HBOJIOLHUU.
["'omonornynsie reHbl. CoBpeMeHHbIE METO/IbI TIOCTPOECHUSI (PUIIOT€HETHUECKHX J1EPEBLEB.

XpPOMOCOMHBIE MYTAIIUU U SBOJIIOIHS TEHOMOB.

OOmme 3aKOHOMEpPHOCTH  (MpaBWjia)  3BONIOUUHU. [lpunyun  cmenvl  QPyHKyui.
HeoOpaTtumocTs 3Bostoninu. AnantuBHas paguanusi. HepaBHOMEPHOCTH TEMITOB 3BOJIOLUH.

JdemoHcTpauuu

[optpetsr: K. M. bap, A. O. KoBanesckuii, @. Mroinep, 3. I'ekkens.

Tabnuupl u cxembl: «PUIOTEHETUYECKUH Psijl JIOIAAN», «APXEONTEPHKC», «3BEpo3yObIe
amepb», «Creronedans», «Punnodurs», «CemeHHble TanopoTHUKMNY, «buoreorpaduueckue
30HBI 3emnu», «/peid koHTHHEHTOB», «PemukThl», «HavambHple cTaguu SMOPHOHAIBEHOTO
pa3BUTHs  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJOrMuYHBIE ¥  aHAJIOTMYHBIE  OpIaHbD»,
«PynumeHTB», «ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI YEIOBEKAa W IMIMMIaH3e», «l JIaBHBIE
HaIpaBJIeHUs IBOJTOLUNY, «OO0LIMe 3aKOHOMEPHOCTHU IBOJIOLIUN Y.

OOGopynoBaHue: KOJUICKIIMU, TepOapuu, MYJSDKA HCKOMAeMBIX OCTaTKOB OpPTaHWU3MOB,
MYJISKM TOMOJIOTMYHBIX, QHAJIOTMUYHBIX, PYAMMEHTapHBIX OPraHOB M aTaBU3MOB, KOJUIEKLNU
HACEKOMBIX.

Tema 4. [IpoucxosxkaeHue U pa3BuTHe :KM3HU HA 3emJie

Hayunple ruMoTe3sl MPOUCXOXKIEHUS >KM3HM Ha 3emiie. AOHWOreHe3 W MaHCIEPMHS.
JloHayuHbIE TPEICTABIEHUSI O 3apOXKICHUU JXKU3HU (KpeauuoHW3M). ['mmore3a IOCTOSHHOTO
camMo3apo>KJIeHus KU3HU U €€ onposep:keHue onpltaMu @. Penu, JI. Cnannanuany, JI. Iactepa.
[IpoucxoxaeHne KU3HU U aCTPOOUOIIOTUS.



OcHOBHBIE dTanbl HEOpraHUYECKOM HBoroIMU. [ImanerapHas (reojsoruyeckasi) SBOJIOHSL.
XuMHUECKasi IBOJIONMS. AOHOTeHHBIH CHUHTE3 OPraHMYECKUX BEUIECTB W3 HEOPTaHUYECKHUX.
Onbir C. Mumnepa u I'. FOpu. OOpazoBanue mnonumepoB u3 MoHOMepoB. KoarepBarHas
runote3a A. WM. Omapuna, rumoteza mnepBuuHoro OynboHa Jx. XonjeliHa, reHeTHYECKas
runoteza I'. Mémnepa. Pubosumer (T. Yekx) m rumoreza «mupa PHK» VY. TI'mnGepra.
®opmupoBaHue MeMOpaH U BOZHUKHOBEHHUE MTPOTOKIICTKH.

Ucropus 3emnnm u meroasl €€ wu3ydeHud. lckomaemble OpraHM4ecKHe OCTATKH.
['eoxpononoruss u e€ wmeronsl. OTHOcUTeNnbHAasE ©  aOCONIOTHAsE  T'€OXPOHOJIOTHSI.
['eoxpoHONOrMYecKas mKana: 30Hbl, IPbl, HEPHUOBL, SITOXH.

Hauanbnbie 3Tanbel oprannyeckoil 3Bostounu. [losiBIEHHE W 3BOJIFOLHUS MEPBBIX KIETOK.
Oomonuss Metabonu3Ma. Bo3HukHOBeHHE mepBbIX 3KocucTeM. COBpeMEHHBIE MHUKPOOHBIC
OMOIIEHKM Kak aHajor mepBbiX Ha 3emiie coobmectB. Crtpomaronutsl. [IpokapuoTsl u
3YKapUOTBHI.

[Ipoucxoxaenne 3ykapuoT (CHMMOMOTeHe3). DBOIONHMOHHOE MPOUCXOXKICHHE BUPYCOB.
[IpoucxoxxaeHne MHOTOKJIETOYHBIX  OpraHU3MOB. BO3HMKHOBEHHE  OCHOBHBIX  TIpYII
MHOT'OKJIETOYHBIX OpPraHU3MOB.

OcHoBHBIE 3Tambl HBOJIONMU BbICIIUX pacTeHuid. OCHOBHBIE apoMop(hO3bl PaCTEHUU.
Beixon pacrenuit Ha cymy. IlosBineHue CHOpOBBIX pacTEHHWH W 3aBOEBAHME HMH CYIIH.
Cemennsie pacteHus. [IporcxoxaeHne BETKOBBIX pACTEHUH.

OcHOBHBIE 3Tallbl 3BOJIIOIUHM XUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl KHUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX TUIOB. IlepBbie XOpa0BBIE
’KUBOTHBIE. JKU3Hb B BOJE. DBOMIOIHUSA MMO3BOHOYHBIX. [Iporcxoxkaenne aMmpuOuil U penTHIIIiA.
[Mpoucxoxaenne miiekonuTaromux W OTUI. [lpuHIun kimoueBoro apomopdoza. OcBoeHUE
0eCI03BOHOYHBIMH 1 TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PasBuTHe xn3HM Ha 3emile 110 3paM U NIEpUOAaM: apXxeil, MPOTepO30H, NaNe0301, ME30301,
KaiiHOo30HM. OOmias xapakTepuCTHKa KJIMMara W Treojiorhyeckux mporeccoB. [losBineHue u
paciBeT XapaKTepHBIX OpPraHU3MOB. YTJI€00pa30BaHME: €r0 YCJIOBHS U BIUSHUE Ha ra30BBIN
coctaB aTMOc(ephl.

MaccoBble BBIMUPaHMsI — DKOJIOTMUECKHE KpHU3HChl npouutoro. IIpuumHbl M crneactsus
MacCOBBIX BbIMUpaHUi. COBpEeMEHHBIH IKOJOTHUECKUI KpHU3HC, ero ocobeHHocTu. [Ipobiema
coxpaHeHUs OnopazHooOpa3us Ha 3emiie.

CoBpeMeHHas cucteMa opraHuyeckoro mupa. [IpuHIMIBI KiIaccu(UKaUN OpraHU3MOB.
OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI OPTaHU3MOB.

JdemoHcTpauuu

[Toptpetsr: @. Penn, JI. Cnamnanuanu, JI. [Tactep, . . Meunukos, A. U. Onapun, [Ix.
Xonpeiin, I'. Ménnep, C. Munep, I'. FOpu.

Tabmumel u cxembl: «Cxema ombita @. Penu», «Cxema omnbita JI. [TacTepa mo u3yueHUIo
CaM03apOoXKJIeHHs XHU3HM», «Cxema ombita C. Mumepa, I'. IOpu», «Otansl HeopraHndeckou
sBosroLIMNY, «['eoxpoHosoruueckas mkana», «HadanpHble 3Tanmbl OpraHUYECKOW SBOIIOILMHY,
«Cxema o00pa3oBaHUsI DJyKapuoT MyTéM cuMOHorenesa», «CucreMa 3>KUBOM HPUPOIB»,
«Ctpoenue Bupyca», «ApoMopho3sl pacTeHui», «PuHHOOUTHY, «OIHOKIETOYHBIE
BOZOpOCIN», «MHOIOKJIETOYHbBIE BOIOpOCHN», «Mxm», «llanmopoTHukn», «l 0N0CcCeMEHHbIE
pacteHus», «Opranbl LBETKOBBIX pacTeHui», «Cxema pa3BUTUS >KMBOTHOIO MHpay,
«ApoMop¢ho3bl  KUBOTHBIX», «lIpocreiimme», «KumeunononoctHsie», «llmockue dvepBu»,
«YIeHuCTOHOTHE, «PpIOBIY, «36MHOBOIHEICY, «IpecMbikarommecs», «lITuue,
«Mnekonuraromuey, «Pa3BuTe KuU3HM B apxeHMckoll apew, «Pa3BUTHE KU3HUM B



MPOTEPO30MCKON 3pey», «Pa3BUTHE KU3HUW B MATECO30MCKONM dpe», «Pa3BuTue KHU3HH B
ME3030MCKOil 3pe», «Pa3BuTHe KU3HM B KallHO30HCKOM »3pe», «CoBpeMEHHas cucrema
OpPraHMYECKOI0 MUPA».

O6opynoBanue: repOapuyd pacTeHUN pa3IUYHBIX OTIENOB, KOJJIEKIMU HACEKOMBIX,
BJIQXKHBIE Ipenaparbl >KMBOTHBIX, PAKOBHHBI MOJUIIOCKOB, KOJUIEKIIMM HWIJIOKOXKHX, CKEJEThI
MO3BOHOYHBIX JKMBOTHBIX, 4Yydeja NTHUIl U 3BEPEH, KOJUIEKIMH OKaMEHEJIOCTEH, IOJIE3HBIX
MCKOIIAEMBIX, MYJISIKH OPTraHMUECKHUX OCTaTKOB OPTaHU3MOB.

Bupryaabnas sgaboparopHass padora «MopaenupoBanue onbiToB Muiepa—tOpu 1o
M3YYEHHIO a0MOTEHHOT0 CHHTE3a OPraHUYECKUX COSAMHEHUN B IEPBUYHOM aTMocdeper.

JlabopaTtopnass padora «lI3ydueHne u onucaHue€ HCKOIIAEMBIX OCTaTKOB JIPEBHUX
OpPraHU3MOBY.

IIpakTuyeckass paGora «l3ydyeHue OCOOCHHOCTEH CTPOCHHUS PACTCHHH pa3HBIX
OTZIETIOBY.

IIpakTnyeckas padora «3ydeHne 0COOEHHOCTEH CTPOCHHUS TTO3BOHOYHBIX KHUBOTHBIX.

Tema S. IIpoucxoxaeHue 4e10BeKa — aHTPONOreHe3

Pa3paens! u 3anaun aHTpOnosoruu. MeToabl aHTPOIIOIOTUH.

CraHOBIIEHHE MPEJCTABICHUNA O TMPOUCXOXKICHUU 4YeJIOBEeKa. PenurmnosHeie BO33pEHMS.
CoBpeMeHHbIE HAYYHbIE TEOPHH.

CxonctBo  uenoBeka € JKUBOTHBIMHU. (CuHcTeMaTHMUeCKOE€ TIOJIOKEHHE  YeJIOBEeKa.
CBuzerenbcTBa CXOJACTBA YENOBEKAa C SKMBOTHBIMH: CpPaBHHUTEIbHO-MOp(doioruueckue,
sMOpuoornyeckue, (HU3H0IOro-0MOXMMHUYECKHe, TMoBeAeHYecKkne. OTIHuYMs YelnoBeKa OT
KUBOTHBIX. [IpIMOXO0XK/I€HNE U KOMILJIEKC CBSI3aHHBIX C HUM INpPU3HAKOB. Pa3BuTHE roJI0BHOTO
MO3Ta U BTOPOW CUTHAJIBHON CUCTEMBI.

JBuwxymue  cuibl  (QakTophl)  aHTPOMOTreHe3a:  OWOJIOTUYECKHE,  COIMANIbHEIE.
CooTHoIieHre OMOJOTHYECKHUX U COIMANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHoBHBIE CTaJuU aHTpororeHesa. PanHue yenoBekooOpa3Hble 00€3bsiHbI (IPOKOHCYIIbI)
U paHHHE TOHTUBI — O0IIUE MPEIKH YeT0BEKOOOPa3HbIX 00€3bsiH U JTH0eH. ABCTPaIONUTEKN —
JBYHOTHE TMpeaku Jiroae. YenoBek ymenblil, NepBble M3TOTOBJIECHUS OpyAui Tpyna. UenoBek
MPSIMOXOJIAIINI 1 TIEPBBIN BBIXOJ Ntofel 3a mpeaensl Adpuku. Yenoek reienboeprekuii —
001IMii TPeOK HEeaHAEPTaTHLCKOTO YEJIOBEKA U YeJIOBEeKa pa3yMHOTro. YenoBeK HeaH1epTalbCKUn
KAaK BHJI JIIOJEH XOJOJHOTO KJIMMara. YeloBeK pa3yMHBI COBPEMEHHOIO THIIA, JEHHCOBCKUMI
4eJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npeaenamMu Adpuku. [laneorenerika u najieoreHOMHUKa.

DOBOJIIOLIMS COBPEMEHHOTO 4YenoBeka. EcTecTBeHHBIH OTOOp B MOMYJSALUAX YEIOBEKa.
Myranuonssiit porecc u noaumMopusm. [lomynsuoHHbIe BONHBI, Ipeid reHoB, MUTpanus u
«a(dexT ocHOBaTENA» B MOMYJSALUAX COBPEMEHHOT'O YEJIOBEKA.

Yenoseueckue pacwl. [lonstue o pace. bosbmme pacel: eBponeouaHas (eBpasuiickas),
aBCTPANIO-HETPOHIHAS (PKBaTOpHAlIbHAsI), MOHTOJIOMIHAS (a3MaTCKO-aMepHuKaHCKas). Bpems u
IyTH pPAacCeJICHWsl 4YeJloBeKa II0 IuIaHeTe. EIMHCTBO denmoBeyeckux pac. Haywnas
HECOCTOSITENIbHOCTh ~ pacu3Ma. [IpucnocoOseHHOCT, 4YeaoBeKa K  pa3HbIM  YCIOBHUSM
OKpykaromiel cpensl. BiausHue reorpaduyeckoit cpeasl u aperida reHoB Ha MOP(HOJIOTHIO U
(U3UOIIOTHIO YeTIOBEKa.

MexaucuurniauHapHble  MeToAbl B (u3nueckol (OMOJIOTMYECKO) aHTPOTIOJIOTHH.
OBOJIFOIIMOHHASL ~ AHTPOIOJIOTMA M MAJCOAHTPONOJIOTHS  YEJIOBEUECKHX  HOMYJISLUN.
buocounaneHple  uccieqoBaHMS ~— IPUPOABI  yesoBeka.  MccimenoBaHue — KO3BOJIIOLUU
OMOJIOTHYECKOT0 M COLIMAIIBHOTO B YETIOBEKE.

JdemoHcTpauuu



[Toptpetsi: Y. dapBun, JI. Jluku, S. . Porunckuii, M. M. I'epacumos.

Tabmumer u  cxembl: «MeTOasl  aHTPOMONOTUMY», «[ OJIOBHOW MO3r  YEJIOBEKay,
«YenoBekooOpa3Hble 00€3bsiHB), «CKeNeT 4elloBeKa M CKeJeT WIMMIaH3e», «PyauMeHTsl u
aTaBU3MBD», «JIBIKyIIME CHJIBI aHTPOIOrEHe3a», «OJBOJIOLIUOHHOE JPEBO YEJIOBEKay,
«ABcTpanionutek», «HYemoBek ymenblit», «UenoBek mpaMOXOasuiuiy, «/IeHuCOBCKUN 4eT0BEK»
«Heanpepranbup»y, «KpomanboHIbD, «lIpenkn denoBekay», «OTambl 3BOJIIOLUU YEIOBEKAY,
«Pacs1 uenoBekay.

OO6opynoBaHue: MyJIsKM OKaMEHEJIOCTeH, MPEeIMETOB MaTepHalIbHONW KyJIBTYphl IIPEIKOB
4yelnoBeKa, penpoaykiuu (dotorpaduu) KapTHH C  MHQPOJIOTHYCCKUMH W OMOJICHCKUMU
CIO)KETaMH MTPOUCXOXKJICHUS YeoBeKa, (poTorpaduu HaX0JA0K MCKOMAEMBIX OCTATKOB YEJIOBEKa,
CKEJIET YEJIOBEKA, MOJIEb Yepera 4esloBEKa M uepena LIMMIAaH3€, MOJENb KUCTHU YeJIOBEKa U
KHCTHU IIMMIIaH3€, MOJIEIH TOPCa MIPEIKOB YEIOBEKA.

JlaGopaTtopnas pabora «/3yueHue o0cCOOEHHOCTEH CTPOCHMsI CKeJeTa 4YeJOBeKa,
CBS3aHHBIX C MIPSIMOXOKICHUEM).

IIpakTHyeckas padora «3yueHne 3K0JOTNYECKUX aJalTallUNA YETOBEKay.

Tema 6. DJkojiorusi — Hayka O B3aHMOOTHOUIEHHWSIX OPraHU3MoOB M
HAJOPraHU3MEHHBIX CHCTEM € OKPY/KAKIIEH cpenoit

3apoxaeHue U pasButhe sKojoruu B Tpyaax A. ['ymOompara, K. @. Pymse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznenst u 3amaum skojoruu. CBsi3b
9KOJIOTMH C APYTUMHU HayKaMH.

Mertonb! skosioruu. IloneBbie HaOmOAEHHUS. DKCIIEPUMEHTHI B 3KOJOTMU: HPUPOAHBIE U
naboparopHble. MoaenupoBaHyue B 3KOJOTMH. MOHUTOPUHT OKpY’KaloLEH CpeJibl: JIOKaIbHBIMH,
pPErHOHANIbHBIN U TJI00AILHBIH.

3HAaYeHUE DKOJOTMYECKMX 3HAHUM JUIS 4ENOBEKa. JKOJIOIMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBs3€M uenoBeuecTBa C MNpupofoid. POpMUPOBAHUE DHKOJOTHYECKOW KyIbTYpPBHI M
HKOJIOTMYECKOM rPaMOTHOCTU HACEJICHUSI.

JleMoHCTpaL U

[Toptpetsi: A. I'ym6omabar, K. @. Pynse, H. A. Cesepuos, 3. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmuubl 1 cxemsbl: «Paznensl skojgorum», «MeToabl IKoIoTH», «CxeMa MOHUTOPHHTA
OKpYKaIoIIeH Cpebh».

JlabopaTopnasi padora «l3yueHne METOI0B 3KOJIOTUYECKUX UCCIIETOBAHUI.

Tema 7. Opranusmsl U cpeaa 0OMTAHUSA

Okonoruyeckre (GakTopbl W 3aKOHOMEpHOCTH uX JeictBus. Knaccudukanus
IKOJIOTMYECKUX  (akTopoB:  abMoTHYecKue, OuOoTHYEecKHe, aHTpornoreHHele.  OOiue
3aKOHOMEPHOCTH JIeMcTBUS 3Kojdornueckux ¢akropos. Ilpauno munumyma (K. [npenrens, 1O.
JInbux). TonepaHTHOCTH. DBPHONOHTHBIE M CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue ¢pakropbl. CBeT Kak 3kojoruueckuil axrop. JlelicTBue pa3HbIX y4acTKOB
COJIHEYHOI'O CHEKTpa Ha OpraHU3Mbl. DKOJOIMYECKHE TPYIIbl PACTEHUN M JKUBOTHBIX IO
OTHOLIECHHUIO K cBeTy. CurnanpHas poisib ceera. doTonepuoausm.

Temmeparypa kak skonoruyeckuit Qaxtop. [leiicTBue Temmeparypbl Ha OpraHU3MBI.
[ToikunoTepMHbIE U TOMOHOTEPMHBIE OPIaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BraxnocTts kak 3konorudeckuii ¢akrop. [IpucnocoOneHuss pacTeHuid K MOIEPIKaHHUIO
BojHOro Oamanca. Kiaccudukamms pacteHuid mo OTHOUIeHHIO K Boje. IlpucnocoOnenus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXUMA.



Cpenbl oOuTaHMs OPraHMW3MOB: BOJAHAs, HA3€MHO-BO3JAYILIHAs, MOYBEHHAas, IIyOWHHAs
NOJNOYBCHHAsI, BHYTPHOPraHU3MeHHas. (DHU3UKO-XMMUYECKHE OCOOCHHOCTH cpell OOWTaHHA
opranu3MoB. [Ipucrnocobiaenns opranu3MoB K )KU3HU B pa3HBIX cpeiax.

buonornueckue putmsbl. BHeniHue n BHyTpeHHHE pUTMBL. CyTOYHBIE U TOJMYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUH JKU3HHU.

XKuznennsie Gopmbl opranu3moB. [lonsatue o xu3HeHHOW (opme. KuzHeHHBIE (OPMBI
pacTeHUM: JaepeBbsl, KYCTAPHUKHU, KYCTAPHUYKH, MHOTOJETHUE TpPaBbl, OJIHOJIETHHE TpPAaBBI.
JKuznennbie (GOpMBI KUBOTHBIX: THAPOOMOHTHI, TE€OOWOHTHI, a’poOMOHTHL. (OCOOECHHOCTH
CTpOEHHS M 00pa3a KU3HU.

buotnueckne  Qakroppl. Buasl OMOTHUECKMX ~ B3aMMOJEHCTBHA:  KOHKYPEHIIHSA,
XHUIIHUYECTBO, CUMOM03 1 ero (opmel. [lapazutusm, Koomeparus, MyTyaaTu3M, KOMMEHCATU3M
(KBapTUpaHTCTBO, HaxyieOHW4YecTBO). Herpoduyeckne  B3amMoIeWCTBHS  (TOMUYECKHUE,
dopuyeckue, dabpuyeckue). 3HadeHHE OMOTHYECKHX B3aUMOJICHCTBUUN Ui CYLIECTBOBAHUS
OpraHu3MoB B cpesie ooutanus. [[puHIUI KOHKYPEHTHOTO UCKIIIOUEHUS.

JdemoHcTpauuu

Tabmuipl 1 cxeMbl: «JKonoruueckue GakTopbl», «CBETOBOM CHEKTP», « IKOIOTHUECKUE
TPYIIIBI )KUBOTHBIX MO OTHOIIEHUIO K CBETY», « T €MIOKpOBHBIE dKUBOTHBIE», «XOJIOJHOKPOBHBIE
KUBOTHBIEY», «DU3NOIIOTHYECKUE aTanTalllK >XUBOTHBIX», «Cpeapl OOWTAHHS OPTaHH3MOBY,
«buonornyeckue puT™Mb», «OKnu3HEeHHBIE POPMBI pacTeHU», «KU3HEHHBIE (DOPMBI JKUBOTHBIXY,
«IKOocHucTEMa IHPOKOIUCTBEHHOTO Jieca», «IKOCUCTEMa XBOMHOro yeca», «llenu nutanus»,
«XuiaudectBoy, «[lapazutuzmy, «Konkypenuus», «Cumonosy», «KommeHcanuzmy».

OGopynoBanue: repbapuu pacTeHUH U >KUBOTHBIX, MPHUCIOCOOJICHHBIX K BIHSHUIO
pPa3IUYHBIX  DKOJOTHYECKUX  (PaKTOpPOB, TepOapuu  CBETONIOOMBBIX, TEHENIOOUBBIX H
TEHEBBIHOCIMBBIX PACTEHUH, CBETONIOOMBBIC, TEHEMIOOMBHIE U TEHEBHIHOCIHMBBIE KOMHATHBIC
pacTeHus, repOapud ¥ KOJJIEKUUU TEIUIONIOOMBBIX, 3UMOCTOHMKHUX, MOPO30YCTOMUYMBBIX
pacTeHMii, 4Yydena MNTHULl U 3Bepel, repOapuu pacTeHM, OTHOCSIIMXCS K Trurpodpuram,
kcepouraMm, Me3oduTaM, KOMHATHBIE PpACTEHHUS JaHHBIX TPYII, KOJUIEKIIMH >KMBOTHBIX,
oOWTAIONMX B Pa3HBIX cpefax, repOaphy U KOJUIEKIIMH PACTEHUN U KMBOTHBIX, 0OJaAArOIINX
yepTaMH TPUCIOCOOJIGHHOCTH K CE30HHBIM HM3MEHEHUSIM YCJIOBHM JKU3HU, TepOdapuu u
KOJUICKIIMA PACTEHUH W >KUBOTHBIX Pa3IMYHBIX J>KU3HCHHBIX (OPM, KOJUICKIIUU >KUBOTHBIX,
YYaCTBYIOUIMX B Pa3IMUHBIX OMOTHYECKUX B3aUMOAECHCTBUSX.

JlabopaTopHnasi pabora «BrIsBIeHHE IPUCTIOCOOIECHUI OPTaHU3MOB K BIUSHUIO CBETa.

JlaGopaTopnasi pa6ora «BbIsBICHHE MPUCTIOCOONECHUN OpPraHU3MOB K BIIHSHUIO
TEMIEPATYPbI».

Jlaboparopnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTCHHH W3 Pa3HBIX MECT
oOUTaHUSDY.

Tema 8. Iko/10rus1 BUAOB M NOMYJIALHI

DKOJIOTHYECKHE XapaKTepUCTUKH momyisinuu. [lomynsnusa kak Ouonoruyeckas cucTeMa.
Pons HeomHOpomHOCTH cpefpl, puznueckux OapbepoB W OCOOCHHOCTEW OMOJIOTHH BHAOB B
(dbopMUPOBAHUU TPOCTPAHCTBEHHOM CTPYKTYPHI MoMmysauii. OCHOBHBIE TTOKA3aTENN MOMYIISIIIHN:
YUCJIIEHHOCTb, IJIOTHOCTh, BO3pAacTHAas U IMOJOBas CTPYKTypa, POXKIAEMOCTb, MPUPOCT, TEMII
pocTta, CMEpTHOCTb, MUTPALIHSL.

OKoJIoruyeckasl CTpykTypa nonyianud. OneHka 4YHuCIeHHOCTH nomyisuud. /[uHamuka
MOMYJSIUMU U €€ peryisiuusa. buotnueckuii moTeHuran nonyysiquu. MoaenupoBaHue TMHAMUKA
nonyisiuud. Kpussle pocta uyucienHoctu nonyisuuu. KpuBbele BbDKUBaHMsS. Perymsmus



YUCIIEHHOCTH MOMYJSLMA: poiib (AaKTOPOB, 3aBUCAIIMX M HE 3aBUCALIMX OT IUIOTHOCTH.
DxoJioruueckue crpareruu BujioB (I- u K-ctparerun).

[lonsartue 00 »sKkosornyeckoil Hume Buaa. MecrooOuTanue. MHOTOMEpHas MOZIETb
skosiornyecko Humm k.M. Xarunncona. Pasmepsl skonornueckoil Huiu. [loreHumansHas u
peann30BaHHAas HUILIN.

Bun kxak cucrema nomyssinuii. Apeansl BUAOB. BUABI M HMX JKU3HEHHBIE CTPATErHH.
DKOJIOTUYECKUE IKBUBATICHTHI.

3aKOHOMEPHOCTU TOBEJIECHHUS M MUTpalMil >KUBOTHBIX. bHoOjornueckne HWHBa3HU
YyKEpPOJHBIX BUOB.

JdemoHcTpanuu

[Toptper: [Ix. M. XarunHCcOoH.

Tabmuiel 1 cxeMbl: «DKOJIOTHYECKUE XapaKTePUCTUKU Monyasuny, «lIpoctpancTBennas
CTPYKTypa mnonyisauuu», «Bo3pacTHble mnupamMuibsl nOomyssquun», «CKOpPOCTb 3aceieHus
MOBEPXHOCTU 3EMJIM Pa3Iu4YHBIMH OpranuzMamu», «Mognens skonmornueckord wumm Jx. U.
XaT4ynHCOHAY.

O6opynoBanue: repOapuy pacTeHUA, KOJIEKINN KUBOTHBIX.

Jladoparopnasi padora «I[IpucrnocoOaeHuss CEMsSH pacCTEHUN K pacCEICHUION.

Tema 9. Dxos0rus cood1mecTB. IKOJOrH4YeCKre CHCTEMBbI.

CoobmecTBa opraHu3MoB. buoreHo3 u ero cTpykrypa. CBsi3u MeXIy OpraHu3MamH B
OHuoOLIEHO3E.

OxocuctemMa Kak OTKpeITas cuctema (A. JIk. Tencnam). DyHKIHMOHAIBHBIE OJIOKH
OpraHU3MOB B JKOCHUCTEME: MIPOAYLUEHTHI, KOHCYMEHTBI, peayleHThl. Tpoduueckue ypoBHHU.
Tpoduueckue nenu u ceru. Abuornyeckue 060ku 3xocucTeM. [1ouBBI U WIIBI B dKOCHUCTEMAX.
KpyroBoport BeliecTB U MOTOK SJHEPTUU B SKOCUCTEME.

OcCHOBHBIE MTOKA3aTeNN 3KOCUCTEMBI. buomacca n npoayKius. DKOJIOrM4eCKue MUpamMuabl
yucesl, OnomMacchl ¥ SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiixu. @nykmyayuu. HaripaBnenHbie
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKIeccuu. llepBUuHbIE U BTOPUYHBIE CYKIIECCUM M HX
OpUYMHBL.  AHTpOIOTE€HHBbIE BO3JeMcTBUA Ha cykueccudu. KimMmakcHoe —cooOIiecTBo.
Bbropa3znoobpa3ue 1 moJHOTa KPYroBOpOTa BEIIECTB — OCHOBA YCTOHYHMBOCTH COOOIIECTB.

[Ipupoansie 3KOCHUCTEMBI. JKOCUCHEeMbl 03Ep U peK. DKocucmemvl Mopeu U OKeaHos.
DKkocucmemvl myHop, 1ecos, cmenetl, NyCmbiHb.

AHTpPOIIOTEHHBIE  DKOCUCTEMBI. Arposkocucrema. ArponeHo3. Pasmuuus mexay
AQHTPONOTEHHBIMU U MPUPOJHBIMU SIKOCHCTEMAMHU.

YpboskocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['opojckas ¢uopa u ¢dayHa.
CunaHTponu3anusi ropoJckoil ¢ayHel. buomormueckoe U  XO3MHCTBEHHOE 3HAa4YECHUE
arpo’KOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH  (OPMHUPOBAHHS  OCHOBHBIX  B3aWMOJEWCTBUHA  OpraHM3MOB B
skocucteMax. Porb kackadnoeo s¢ghghexkma u 6u008-30upuxamopos (Knrouesvix 6udos) 6
@yHrkyuonuposanuu  sxocucmem. llepeHOC HHEPrUM W  BEHIECTB MEXAY CMEXKHBIMU
DKOCUCTEMaMHU. Y CTOWUYMBOCTb OPIraHU3MOB, TMONYJISAIUNA U DKOCUCTEM B  YCIOBHUSX
€CTECTBEHHBIX U aHTPONOTEHHBIX BO3JEHCTBUM.

Mexanuzmol  8030eticmeus  3a2pA3HEHUL  PA3HLIX MUNO8 HA  CYOOP2AHUZMEHHOM,
OP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbl 3IKOJI02UHECKO20
HOPMUPOBAHUSI AHMPONO2EHHO20 B030eticmeus. MeTo10JIOTusT MOHUTOPHHIA €CTECTBEHHBIX H
AHTPOIIOIE€HHBIX SKOCHUCTEM.



JdemoHcTpanuu

[optpet: A. JIx. Tencnu.

Tabmuupl u cxemsl: «CTpyKTypa OHOLIEHO3a», «DKOCUCTEMA MIHUPOKOJINCTBEHHOTO JIECay,
«JKocucTeMa XBOWHOTO Jecay, «DyHKIMOHANbHBIE TPYMNNbl OPraHU3MOB B HKOCHCTEME,
«KpyroBopor BemecTB B 23kocucteMmey», «llenmu mnuTaHus (macTOMIHAS, JETPUTHAsN)»,
«DKOJIOTHYECKas MUpaMUIa Yhcen», « IKOJIOTHYecKas mupamMuia OnomMacce», «IKOJIOTHUECKas
nupampaa sHeprum», «OOpazoBanue Oosotay, «llepBuynas cykueccus», «BoccraHoBieHue
jeca Tocjie moxkapay, «IKOoCHcTemMa 03epa», «ATrpolueHo3y», «KpyroBopoT BemEeCTB M MOTOK
SHEPruu B arpoieHosey, «IIpumepsl ypooIKOCUCTEM.

Ob6opynoBanue: repbapuu pacTeHUU, KOJJICKIUM HACEKOMBIX, Yydejia INTHUI[ U 3BEpeH,
repOapuu KyJIbTYPHBIX U AUKOPACTYUINX PACTCHUN, aKBapUyM KaK MOJIENIb SKOCUCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanue ypOo0o3K0oCUCTEMBD.

JlabopaTopnasi pa6ora «/3ydyeHue pazHooOpa3us MEIKUX MOYBEHHBIX YICHUCTOHOTUX B
Pa3HbIX SKOCUCTEMAX.

IKCKypeusi «IKCKypcHs B THIWYHBIN OnoreorneHo3 (B ayOpaBy, Oepe3HsK, €1bHUK, Ha
CYXOJOJBHBIN WM MOWMEHHBIN JIYT, 03€p0, 00JI0TO)».

IKeKkypeust «IKCKYpCHsl B arpodKOCUCTEMY (Ha MOJIe WIH B TEIUTMYHOE XO3SHCTBO)».

Tema 10. Buocdepa — rinodanbHas 3kocucTeMa

buocdepa — obmeruianerapHas o0oj04Yka 3eMJIH, TJe CYIIECTBYET WM CYIIECTBOBAaja
*u3Hb. PazButue npencrasienuii o buocdepe B Tpynax J. 3rocca. Yuenue B. W. Bepuanckoro o
ouocdepe. O6aactu 6uocheps! u e€ coctas. JKnuBoe BemecTBo OHOCHEPHl U ero HYHKITHH.

3aKOHOMEPHOCTH cyliecTBoBaHus Ouocdepsl. OcodeHHocTn Ouochepsl Kak rio0ambHON
sKkocucTeMbl. J[MHamMuyeckoe paBHOBecue B Ouocdepe. KpyroBoporsl Bemiects u
OMOreoXMMHYECKHEe UKIBI (Yriiepoa, a3ota). PUTMuuHOCTh siBNeHuit B Ouocdepe.

3onanbHOCTH OuOCchepsl. [lonarue o Guome. OCHOBHBIE OMOMBI CYIIU: TYHJpa, XBOIHBIE
jeca, CMEUIaHHbIe U IMIMPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHbI, IIyCThIHU, TPOIIUYECKHUE JIEca,
BBICOKOTOphsi. Knmnmar, pacTuTenbHbIN U )KUBOTHBIA MU OMOMOB CYIIIH.

Ctpyktypa ¥ (QYHKIUS SKHBBIX CHCTEM, OIEHKAa HX pPECYpPCHOTO TMOTEHIMala u
O6uocepHbIX QYHKIUI.

JdemoHcTpauuu

[optpetsr: B. U. Bepnaackuii, 3. 3rocc.

Tabmuupl u cxemsl: «I'eocdepsr 3emnu», «KpyroBopoT a3ora B npupone», «KpyroBopot
yriepoaa B npupoae», «Kpyrosopor kucinopona B npupone», «KpyroBopor Bozbl B IpUpoze»,
«OcHoBHBIE OWOMBI cymmny, «Kimmmarumaeckue mosica 3emum», «Tynapay, «Taiiray,
«Cmemannbii - nec», «lllupokonuctBeHHbli Jec», «Cremby», «CaBaHHa», «IlycTbiHSY,
«Tponmyeckuii mecy.

Ob6opynoBanue: repbapuu pacTeHUH pa3HbIX OMOMOB, KOJUIEKIIUU )KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kaouias cpeaa

DKOJIOTHYECKHE KPU3UCHI W UX TpUYHHBL. Bo3aeiictBue demoBeka Ha Owocdepy.
3arpsi3HeHue BO3MyIIHOM cpenpl. OxpaHa Bo3ayxa. 3arps3HeHUE BOAHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Pazpyimenne noussl. OXpaHa IOYBEHHBIX pecypcoB. MI3MeHeHue KinMara.

AHTpOIIOTEHHOE  BO3JEHCTBHE Ha pPACTUTENbHBIK M KMBOTHBIM wmup. OxpaHa
pPacTUTEIBHOTO U KUBOTHOTO MHpa. OCHOBHBIE NMPUHIMIIBI OXPaHbl NMPUPoAbl. KpacHble KHUTH.
Oco60 oxpansiembie npupoansie Tepputopun (OOIIT). boranudeckue caabl U 300JI0THYECKUE
MapKH.



OCHOBHBIC TPUHITUTIBI YCTOWYMBOTO Pa3BUTHS YEJIOBEYECTBA U MPUPOABL. PanmonanbHOE
NPUPOJIONIONB30BAHNE M COXpaHeHHe Oumojormueckoro pasHooOpasus 3emmu. OOmme
3aKOHOMEPHOCTH TJIO0ABHBIX IKOJIOTHYEeCKUX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpH3HCa
U €T0 BEPOSITHBIE ITOCIIEICTBUSI.

PazBuTHe METOIOB MOHUTOPHHTA pa3BUTHS OMACHBIX TEXHOTEHHBIX IPOIECCOB.
Cucmemnvle uccnedosanuss nepexooa K pecypcocbepezaioujell U KOHKYPEHMOCHOCOOHOI
aHepeemuke. buonocuyeckoe pasnoobpasue u duopecypcvl. Hayuonanvhuvle ungopmayuonHvle
cucmemvl, obecneuugaroujue O00CMyn K UHDOPMAYUU NO COCMOSHUIO OMOENIbHLIX U008 U
axocucmem. OCHOBbI dKOpeadburumayuy IKOCUCmem U cnocooos Hopbovl ¢ OHUONOBPENCOEHUAMU.
Pexoncmpykyus Mopckux u HA3eMHbIX IKOCUCTHEM.

JdemoncTpanuu

Tabmuubl w  cxembl: «3arps3sHeHue atMochepb», «3arps3HeHue THIPOChEpPhI»,
«3arpsisHeHne  1ouBbl», «[lapHukoBbIA 3 dekT», «Ocob0 oxpaHsIeMble MPHUPOTHBIC
TEPPUTOPUNY, «MOJEIH YIIPABISIEMOTO MUPAY.

Oo6opynoBanue: Qororpaguu OXpaHSIEMBIX pPACTEHUH U JKUBOTHBIX KpacHOW KHUTH
Poccuiickoit denepannu, KpacHoit KHUTH peruoHa.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHHUS TPOI'PAMMBI 110 BUOJIOTI'MA
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOy4YalOMIMMUCS
POrpaMM CPeTHETO O0IIeTro 00pa3oBaHusl: TMUYHOCTHEIE, METAIIPEIMETHBIC U TIPEIMETHBIE.

B cTpykType JNMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOTPAMMBI MO OWOJIOTHHU BBIIEIEHBI
CICMYIONINE COCTaBIIAIOIIME: OCO3HAHHWE OOYYaIOIMMHCS  POCCHMCKON  TI'paKIaHCKOW
UJEHTUYHOCTU — TOTOBHOCTHM K CaMOPa3BUTHIO, CAMOCTOSITEIBHOCTH W CaMOOMPEJIEICHUIO,
Haiuyue momusayuyu K OOYUEHUIO OWOJIOTHH, YeleHanpasieHHoe pazeumue BHYTPECHHHUX
yOEXKICHUI JTMYHOCTH Ha OCHOBE KJIFOUEBBIX IIEHHOCTEH M MCTOPUUYECKHX TPAJUIMN Pa3BHUTHS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCHDb OOYUYAIOIIUXCSl PYKOBOJACTBOBATHCSA B
CBOEH  JCATENBHOCTH  IIEHHOCTHO-CMBICIIOBBIMH  yCTaHOBKAaMH, NPHUCYIIUMU  CHUCTEME
OMOJIOTMYECKOTO  00pa3oBaHUs, Haluuue HNPABOCO3HAHUSA  DKOJOTUYECKONW  KYJIBTYPHI,
CNOCOOHOCMU CMABUMD TIETTA U CTPOUTD KU3HCHHBIC TIJIAHBI.

JIngHOCTHBIC PE3yNbTaThl OCBOSCHHUS MPOTPAMMBI 10 OWOJIOTHUU JOCTHTAIOTCS B €IMHCTBE
y4eOHOM M BOCHUTATEIHHOU NEATEILHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCUMCKUMU
COIIMOKYJIbTYPHBIMU, UCTOPUYECKUMH U JTyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSAMH, TIPUHATHIMU B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TMOBEACHUS M CIIOCOOCTBYIOT MpOIECCaM CaMOIO3HAHUS,
CaMOBOCTIMTAHMUS U CaMOPa3BUTHSI, PA3BUTUS BHYTPEHHEW MO3MIMU JIMYHOCTU, TATPUOTU3MA U
YBOXXEHUS K 3aKOHY W IMPABOMOPSIKY, YEIOBEKY TpyJa W CTapiieMy MOKOJICHHUIO, B3aMMHOTO
YBaXXEHHUsA, OEpeXHOr0  OTHOMICHMs] K  KYJbTYPHOMY  HACJIE€IUI0 W  TPATUIUAM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit denepanuu, Mpupoae U OKPYKAIOLIEH cpele.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHHS yueOHOTro npeamera «buomorus» MOMKHBI OTpaXkaTh
TOTOBHOCTb M CITOCOOHOCTH OOYYarOIIUXCs PYKOBOJCTBOBATHCS CHOPMHUPOBAHHONW BHYTPEHHEH
MO3UIIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAllUi, TO3UTHUBHBIX BHYTPEHHHX
yOeXJACHU, COOTBETCTBYIONIMX TPAJAUIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIecTBa,
pacIIMpEeHNe KU3HEHHOTO ONBITA U OIbITa JACSITENIBHOCTH B MPOLECCE peaTu3alil OCHOBHBIX
HaIpaBJICHUN BOCITUTATEIHLHON IEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpaKIaHCKOro BOCIIUTAHUS:

c(OPMUPOBAHHOCTh TPAKIAHCKOW TMO3UIUU  OOYYAroIIerocsi Kak AaKTUBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAaHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB M OOS3aHHOCTEW, yBa)XCHHE 3aKOoHA U
MIPaBOTIOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH NEATEIHHOCTH MPHU CO3IaHUU YUEOHBIX MPOCKTOB,
peleHnr y4eOHbBIX U TTO3HABATENbHBIX 33/1a4, BEITIOJTHEHUH OMOIOTHYECKUX IKCIIEPHUMEHTOB;

CITOCOOHOCTh  OTPEENSATh COOCTBEHHYIO TO3HUIIMI0 TI0O OTHOIICHHIO K SIBJICHHUSIM
COBPEMEHHOM KM3HU U OOBSICHATH €€;

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

TOTOBHOCTh K COTPYIHHMYECTBY B IIPOIIECCE COBMECTHOTO BBHITIOJIHCHHSI YYEOHBIX,
MO3HABATENIbHBIX W UCCJIEIOBATEIbCKUX 3aJlay, YBAXUTEIBHOTO OTHOIICHUS K MHEHUIO
OTIIOHEHTOB MPH 00CYXICHUU CIIOPHBIX BOMPOCOB OMOJIOTUIECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHON 1 BOJIOHTEPCKOM IESITEIBHOCTH;



2) IaTPUOTHYECKOI0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTH POCCHICKON IPAXKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepel PonMHON, TrOpAOCTH 3a CBOM Kpai, CBOXO
Ponuny, cBO# S3bIK U KYJIBTYPY, MPOLLIOE U HACTOsIIIee MHOTOHALIMOHAIbHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOLIEHHE K NPUPOJHOMY HACIEAMI0 U TNaMSATHUKAM MPUPOJIBL,
JOCTHXKeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTUSIX, TPY/E;

CIIOCOOHOCTh OILIEHWBATh BKJAJ POCCHUCKUX YYEHBIX B CTAaHOBIIGHHE W pa3BUTHE
OMOJI0TUM, TOHUMAaHUS 3HaU€HUs1 OMOJIOTHH B MIO3HAHUN 3aKOHOB IIPUPO/IBI, B )KU3HU YEJIOBEKa U
COBPEMEHHOT0 00I11eCTBa;

ujciHas yOe:KIEHHOCTh, TOTOBHOCTH K CIIY’)KCHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

OCO3HaHHE AYXOBHBIX LIEHHOCTEH POCCUIICKOTO HApO/Ia;

c¢(hOopMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHHUS;

CIIOCOOHOCTH OLIEHHUBATh CUTYAIMI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIIETo;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOJMUTENSM, CO3JaHHI0 CEMbUM Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOMN KU3HU B COOTBETCTBUU C TPAJIULIMSIMHU HAPOJIOB
Poccun;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS :

ACTETUYECKOE OTHOIIEHHE K MHUPY, BKJIIOYasi 3CTETUKY ObITA, HAYYHOTO U TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUI;

MOHMMAaHKE YMOLIMOHAILHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BUJAX HCKYCCTBA, CTPEMIICHUE MPOSBIATH
KauecTBa TBOPYECKOM JIMUHOCTH;

5) d¢wusuyeckoro BocnUTAHHWS, (POPMHPOBAHUA  KYJIbTYPHI 30POBbS H
3MOLMOHAJIBHOIO 0JIArONOJIYYHs:

MOHMMAaHUE U peann3alys 3J0pOBOro U 06e30MacHOro oopasa *KU3HU (340pOBOE MHUTAHUE,
COOJII0ICHNE TUTUEHUYECKUX TPABUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATUM U OTIBIXA,
perynsipHasi (u3MYecKas aKTHBHOCTh), OEPEKHOro, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DM3MUECKOMY U TICUXHUECKOMY 3/I0POBBIO;

MOHMMAaHWE I[EHHOCTH TPaBWJI WHAMBUIYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOMINX 3JOPOBBIO M )KU3HU JIFOJICH;

OCO3HAHUE TOCJEICTBHN M HEMPHUSATHS BPEIHBIX MPUBBIYCK (YIOTPEOICHHUS aTKOTOJIs,
HAapKOTUKOB, KypeHUs);

6) TpynoBOro BOCIMTAHHUS:

TOTOBHOCTD K TPYAY, OCO3HAHKE LIEHHOCTU MacTepCcTBa, TPY0Jto0ue;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COMAIbLHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBATh, IUIAHUPOBATH W CaMOCTOSITEIHHO  BBIMIONHATH  TaKYIO
JIeATETbHOCTb;

UHTEpEC K pa3iuyHbIM chepam mpodeccuoHaNbHOM AEITeIbHOCTH, YMEHHE COBEPILATh
OCO3HaAHHBIN BEIOOP OymyIieit mpodeccuu u peaaTn30BbhIBaTh COOCTBEHHBIEC )KM3HEHHBIE TUIAHBI;

TOTOBHOCTh U CIIOCOOHOCTH K 00pa3oBaHHUIO M CaMOOOpPA30BaHUIO Ha MPOTSIKEHUU BCEi
KU3HHU;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:



9KOJIOTMYECKHU 11eJ1eCO00pa3HOe OTHOIIEHUE K MPUPOJE KaK UCTOYHMKY JKU3HU Ha 3eMile,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBIIIEHUE YPOBHS SKOJIOTMYECKOW KYJIbTYphl: HNpUOOpPETEHHE OIbITa IJIaHUPOBAHUS
MOCTYIKOB M OILIEHKH UX BO3MOJKHBIX IOCIIEACTBUH TSl OKPYXKAIOLIEH cpeibl;

0CO3HaHME III00AIBHOrO XapaKTepa 3KOJ0rMYECKUX Mpo0sIeM U IMyTel UX pelIeHus;

CHOCOOHOCTh HCIIOJIB30BATh NMPHOOpETaeMble IPU U3YYEHHH OMOJIOTMU 3HAHHS U YMEHUS
IpU PEIICEHUH MpoOJieM, CBS3aHHBIX C PAIlMOHAIBHBIM MPUPOIONOIB30BaHUEM (COOIIO/IEHHE
IpaBUJ MOBEJCHUs B INPHUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHsI B JKOCHCTEMaX,
OXpaHy BHJIOB, SKOCUCTEM, Onochepsl);

AKTUBHOE HEIPUATUE JEHUCTBUM, NPHUHOCAIIMX BpEI OKPYKAOLICH NPUPOIHOM cpene,
yYMEHHUE MPOTHO3MPOBATH HEOJIATONPHUATHBIE YKOJIOTUYECKUE MOCIECACTBUS HPEANPUHUMAEMBIX
JIEUCTBUIN U MPEIOTBPAILATh UX;

HAJIMYME PA3BUTOrO HKOJOTHMYECKOTO0 MBILIUICHUS, SKOJOTHYECKOW KYJbTYpbl, OIbITa
JESTEIIbBHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
IIO3HABATEIIBHONW, KOMMYHMKAaTUBHOW M COLMAIbHOM IPAaKTUKE, TNOTOBHOCTH K YYacTHUIO B
HPAaKTUYECKOHN 1eATeIbHOCTH SKOJIOTMYECKON HAIllPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(OpMUPOBAHHOCT ~MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHUSL HayKd M OOIIECTBEHHOM MpAaKTUKH, OCHOBAHHOTO Ha JUAJIOre KYJIbTYD,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEPILEHCTBOBAHUE A3BIKOBOW U UUTATEIBCKON KYJIBTYphl KaKk CPECTBA B3aUMOACHCTBUS
MEXy JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHUE crenupuKu OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIIJICHHUS, CO3JaHUU LIEJIOCTHOTO MPECTABICHUs 00 OKpYy’KaroIieM
MHUpEe KaK O €IUHCTBE IpPUPOAbI, YelIOBeKa U OOIecTBa, B MO3HAHUU HPUPOAHBIX
3aKOHOMEPHOCTEH U pelIeHnH Mpo0dieM COXpaHEHUsI IPUPOIHOTO PaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OMOJIOTMM JJII COBPEMEHHON LMBWIM3ALMK: 00ECIeUeHUS
HOBOI'O YPOBHS pa3BUTHs MEAMILMHBI, CO3JaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
pelarb pecypcHble MpoOIeMbl pa3BUTHsI YEJIOBEUECTBA, MIOMCKA IyTeH BBIX0J1a U3 II100aIbHBIX
HKOJIOTMYECKUX NPOoOJIeM U oOecreueHus nepexoia K yCTOHYMBOMY Pa3BUTHUIO, palliOHAILHOMY
HCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJOTMYECKMX 3HAHMH B LIEJISIX MOBBIMIEHUS OO0IIei
KYJIBTYpBl, €CTECTBEHHO-HAy4HOH TI'paMOTHOCTH, KaK COCTaBHOH 4YacTH (yHKIHOHAJIbHON
rPaMOTHOCTH O0y4arouuxcs, GopMUpyeMoil pu N3y4eHun OHOJIOTHH;

MOHMMAaHHE CYIIHOCTH METOJIOB IO3HAHMS, MCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJIb30BaTh IMOJy4aeMble 3HAHHUS U aHalIW3a M OOBACHEHHs SBJICHUMN
OKpPYKAIOIIEr0 MHpa M HPOMCXOJAMIMX B HEM HW3MEHEHMH, yMEHHUeE JenaTb OOOCHOBAaHHBIC
3aKJIIOYEHUSI Ha OCHOBE HAyuyHbIX ()AKTOB M HMEIOIIMXCS JAHHBIX C LENbI0 IMOJTYYSHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENIBHO HCIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS JUISl pEIleHUs
npo0JeM B peaibHbIX KU3HEHHBIX CUTYalLUsX;

OCO3HaHHE IIEHHOCTH Hay4YHOH NeSTeNbHOCTH, TOTOBHOCTb OCYIIECTBISATh MPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JESTEIbHOCTh HHAUBUIYaIbHO U B IPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENPEpHIBHOMY OOPa30BaHUI0 U CaMOOOPA30BaHMIO, K
AKTUBHOMY TIIOJIYYEHHUIO HOBBIX 3HAHMHA IO OHMOJOTMHM B COOTBETCTBHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.



METANPEIMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe Pe3yNbTaThl OCBOCHHUs y4eOHOro mpeamera «bHOJOTHS» BKIIOYAIOT:
3HaYuMble g (OPMHUPOBAHHS MHPOBO33PEHHS  OOYYAIOMIMXCS  MEXKIUCIUIUIMHAPHBIC
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE TOHATHS, OTPAXKAIOIINE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(UKy METOJIOB IMO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBIICHUE, TIPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCClIeJJOBaHHEe, HAOII0JEeHNE, W3MEpPEHUE, SKCIEPUMEHT U JPYTHe); YHHUBEpCaIbHbIE
ydeOHbIe JeHCTBUS (ITO3HABATEIbHBIE, KOMMYHUKATUBHBIC, PETYISATHBHBIC), 00CCIICUHBAIONINE
dbopMupoBaHrue (PyHKIMOHAIBHON TPAMOTHOCTH M COIMATHHONW KOMIIETEHITUM OOYyYarOlTUXCs,
CIOCOOHOCTh o0ydJaronmxcs HCII0JIb30BaTh OCBOCHHBIE MEXIUCIUTIITHHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHUS M YHHUBEpCaJbHbIE Y4eOHBIE ICHCTBUS B TMO3HABATENBHOU U
COLIMATILHOM MTPaKTHKE.

B pesynprare wu3ydeHus OWOJIIOTMM Ha YpOBHE CpEIHEro OO0mero oOpa3oBaHHs Yy
oOyyaromierocs OyayT copMUpOBaHBI MMO3HABATEIIbHBIC YHHUBEPCAJIbHbIE Y4YeOHBIC JCHCTBUS,
KOMMYHHUKATHBHbIE YHUBEpCaJdbHble Y4eOHble JEWUCTBUSA, pEryIsITHBHbIE YHHBEpCaJbHbIC
yueOHbIe AeMCTBUSI, COBMECTHASI IEATEIbHOCTD.

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOSHUSI MPOTPAMMBI CPEIHEro 00Iero oOpa3oBaHUs
JIOJIKHBI OTPAXKATh:

OBy1ajeHNe YHHBEPCAJIbHBIMH YUeOHBIMH M03HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBbIe JOruvecKue AeicTBUsI:

CaMOCTOSITENILHO (DOPMYJTMPOBAaThE M aKTYyaJM3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHC;

UCIIONIb30BAaTh TPU OCBOCHHHM 3HAHUN MPUEMBI JIOTHYCCKOTO MBINUICHHS (aHAN3a,
CUHTE3a, CpaBHEHUs, Kiaccudukanuu, 0000IIeHHUs1), PaCKPBIBATh CMBICT OHOJIOTHYECKHUX
MOHTUN (BBLIEATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIIUBATE CBS3H C APYTUMHU MOHITHSIMHU);

OTIPE/ICIIATh TEMHM JEATEIHHOCTH, 3ajaBas TapaMeTpbl W KPUTEPUH WX JOCTHIKCHHUS,
COOTHOCHTH PE3yIbTaThl ACITCILHOCTH C TIOCTABICHHBIMU TICIISIMU;

UCIONIb30BaTh OMOJIOTHMYECKHUE TOHSATUS Ui OOBbsACHEHUs (AKTOB M SBJICHUN KUBOU
TIPUPOJIBI;

CTPOUTH JIOTHYECKUE PACCYKICHHUS (MHIYyKTHUBHBIC, JCIyKTHUBHBIC, IO aHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M TIPOTHUBOPEUHS B PACCMATPUBAEMBIX SBJICHHSX, (POPMYITHPOBATH
BBIBOJIbI U 3aKJTFOUCHUS;

MPUMEHSTh CXEMHO-MOJICIbHBIE CPEACTBA JUIS MPEACTABICHUS CYIIECTBCHHBIX CBS3EH U
OTHOIIICHUN B W3y4aeMbIX OHMOJOTHYECKHX OOBEKTaxX, a TaKKe MPOTUBOPEUYMM PA3HOTO POJa,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIMOHHBIX HCTOYHUKAX

pa3pabaThIBaTh TUIAH PEIICHUS TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTePUATbHBIX
U HEMaTepUAIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHUBBI B JIEATCIBHOCTh, OICEHWBATh COOTBETCTBHE PE3YJIBTATOB IEISIM,
OIICHUBATh PUCKH TOCIICICTBUN ACSITSILHOCTH;

KOOPJIMHHUPOBATh M BBINOJIHATH pPadOTy B YCJIOBHSIX pPEaTbHOT0, BHPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BHUBaTh KPEaTUBHOE MBIILICHUE MPU PELICHUH KU3HEHHBIX TPOOJIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHIE e CTBHUA:



BJIa/IETh HaBBIKAMH y4eOHO-MCCIEAO0BATEIbCKON U MPOEKTHOW AEATEIbHOCTH, HaBbIKAMU
paspernieHus: nmpoodsieM, ClIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHUs TPAKTUYECKUX 3aa4, IPUMEHEHHUIO Pa3IMUHbIX METO/OB IT03HAHUS;

UCIIONIb30BaTh PAa3jMuYHbIE BHUABI ACSITEIBHOCTH IO TMOJIYYEHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAllNU, TPEOOpPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE NPHU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX POECKTOB;

(dbopMHpOBaTh HAYYHBIA THII MBIIUICHHS, BIaJETh HAYYHOH TEPMUHOJIOTHEH, KIIIOUEBBIMHU
MOHITUSIMA U METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIC 33Jaud B 0Opa30BaTENbHON NEATEIbHOCTH U
KU3HEHHBIX CUTYalLlUsX;

BBISBIISITh TPUYMHHO-CIICACTBEHHBIC CBSI3M M aKTyalM3UpOBAaTh 3ajady, BBIJBUTATh
TUNoTe3y €€ pelleHHs, HaxOIUTh apryMEHThl HJs JO0Ka3aTelbCTBA CBOMX YTBEPKACHUIA,
3aJjaBaTh MapaMeTpPhbl U KPUTEPUH PEIICHUS;

AQHAIN3UPOBATh TOJYYEHHbIE B XOJ€ pEUICHHS 3aJaud pe3yjiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHNUE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh TPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh IEJICHAIIPABICHHBIN MOUCK MEpPEeHOoca CPEACTB U CIIOCOOOB JIEHCTBUS B
PO ECCHOHAIBHYIO CPENY;

yMeTh TIEPEHOCUTh 3HAHMWA B TIO3HABATENBHYIO M  IPAKTHYECKyl0  00JacTu
KU3HEJEATENIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 0o0IacTei;

BBIJIBUTATh HOBBIE HWJEH, NpEUIaraTh OpPUTHHAIBHBIC TOJIXOAbI W PEUICHUs, CTaBUTh
po0JIEMBI U 3a/1a4M, JOMYCKAIOUINE aJbTePHATUBHbIE PEIICHNUS.

3) padora ¢ nnpopMmanmeii:

OpUEHTUPOBATHCSA B PA3MUYHBIX MCTOYHHMKAX HMH(OpManuu (TeKCcTe yueOHOro mocolus,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTHYECKUX CIIOBApsSX M CHPABOYHHKAX, KOMIIBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIM3UPOBaTh HH(GOPMALMIO DPAJIMYHBIX BUIOB U (QOpM
MPEJICTaBICHUS], KPUTUYECKH OIIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUHBOCTD;

(dbopMynHpoBaTh 3ampOChl M TNPUMEHATh DPA3IUYHBIE METOABI NPHU TMOUCKE M 0TOOpe
Ounonoruveckoi HHGOpMaIUU, HEOOXOUMOH JIJIsl BBITOJIHCHUS YIEOHBIX 3a/1a4;

pUOOpEeTaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTH,
COBEPILEHCTBOBATh KYJIbTYPY aKTHBHOT'O HCIOJIB30BAHUS PA3TMUHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMAJIbHYIO (OpMY TpPEACTaBICHUS OHOJIOTHYECKOM
uH(popManuu (cxemsl, rpaduKy, JUarpaMmbl, TAOIUIIbI, PUCYHKH U JIPYTOe€);

WCIIOJTB30BaTh HAyYHBIM S3bIK B KA4eCTBE CPEJACTBA NpH padoTe C OHUOIOTHYECKOM
uHpopManrell: TPUMEHATh XUMHUYECKUe, (PU3MUECKue M MaTeMaTU4YecKHe 3HaKH M CHMBOJIBI,
dopmynbl, ab0peBHaTypy, HOMEHKJIATypy, MCIIONb30BaTh W IMPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISITHOCTH;

BJIQ/IETh HABbIKAMHU pACMO3HAaBaHUS U 3alIUTHl HHpOpMAIMH, HHOOPMALMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBi1ajieHNe YHHBEPCATbHBIMH KOMMYHUKATHBHBIMY J1eHCTBUSAMH:

1) obenmue:

OCYIIECTBIISITh KOMMYHUKAIIMN BO BCeX cdepax KM3HU, aKTUBHO y4acTBOBaTh B JHAlore
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XKJaeMoOil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBINIOJHEHUS TMIpe/ylaraeMoil 3aJayd, Y4YMTHIBAaTb MHTEPECHl U
COTJIACOBAHHOCTD MO3ULUHI APYTUX YUaCTHUKOB JHANIOTa I JUCKYCCUN);



pacno3HaBaTh HeBepOaJlbHbIE CpEACTBA OOILICHMs, MOHUMATh 3HAUYEHUE COLMAIBHBIX
3HAKOB, NPEANOCHUIOK BOZHUKHOBEHUSI KOH(IIMKTHBIX CUTYallui, YMETh CMATYaTh KOH(IUKTHI U
BECTH I1EPErOBOPBI;

BJIAJCTh PA3IUYHBIMU CIIOCOOAMHU OOLIEHHS M B3aUMOJIEHCTBHSA, MOHMMATh HaMEPEHUS
JpYTuX JOAEH, NPOSIBIATh YBaXUTEIbHOE OTHOIIEHNE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHHUEM SI3BIKOBBIX
CpPEICTB.

2) coBMeCTHAs 1eATeILHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJIbHONH pabOThI IpU
peueHn OMOIOTUYECKOH MPoOIIeMbl, 000CHOBHIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIIOBBIX
(dbopM B3aMMOAEHCTBUS NPH pelIeHUH yueOHOM 3a1auu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBUH ¢ yuy€ToM OOIIMX MHTEPECOB U
BO3MOXKHOCTEM Ka)kJI0T0 4ieHa KOJUIEKTHBA,

NPUHUMATh IEIM COBMECTHOW JEATEIbHOCTH, OPraHW30BHIBATh W KOOPJMHHUPOBATH
NefcTBUs MO €€ NOCTH)KEHHUIO: COCTaBJIATh IJIaH JEHCTBUH, pacmpenensiTh poiau C Y4ETOM
MHEHHMH y4aCTHUKOB, 00CYKAaTh Pe3y/IbTaThl COBMECTHOMH paboThl;

OILICHUBATh Ka4€CTBO CBOETO BKJIAJA U KAXKJOTO YYaCTHHUKA KOMaH/bI B OOIINI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeJlaraTb HOBBIE IMPOEKTHI, OLEHWBATh WUJEH C MO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
NPaKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEJIEHWE B pPa3IMUHBIX CHUTYyalUsX,
IPOSIBJIATH TBOPYECTBO U BOOOpaKeHHE, OBITh NMHUIIMATHBHBIM.

OBiiaieHNe YHHBEPCAIbHBIMH PeryJsiTUBHbIMU J1eHCTBUSMM:

1) camoopranu3amms:

UCTIONIB30BaTh OMOJOTMYECKHE 3HAaHUS JUIS BBIABICHHS NpoOJeM W WX pEUIeHHsS B
KU3HEHHBIX M YUE€OHBIX CHUTYaIHsX;

BbIOMpPATh Ha OCHOBE OMOJOIMYECKHX 3HAHUH LIEIEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX M IMOCTYINKAaX IO OTHOLIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO U 30POBBIO
OKpYXKarOIIHX;

CaMOCTOSITENIbHO OCYILECTBIISATh MO3HABATEIbHYIO JEATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBAaTH COOCTBEHHBIE 3aJa4l B 0Opa30BATENBbHOW JESATEIBHOCTH U
KU3HEHHBIX CUTYaLUsX;

CaMOCTOSITENIbHO COCTABJIATDH IUIAH PELIEeHUs MPoOIeMbl C YUETOM UMEIOLIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEIIOYTEHUM;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuIMpsATh paMKH Y4eOHOTO IIpeMeTa Ha OCHOBE JIMUHBIX MPEANOYTSHUH;

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

OILICHUBATh MTPHOOPETEHHBIN OIIBIT;

CHocoO0CTBOBATh (POPMUPOBAHHIO U MPOSIBICHUIO IIMPOKOM SPYIUIIMH B PA3HBIX 00JaCTAX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBON 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYallMsIM, BHOCHUTb KOPPEKTHUBBI B JI€ATEIIBHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YyJIbTATOB LIETISIM;



BJIa/IETh HaBBIKAMH [MO3HABATEIbHON pedIeKCcuu Kak OCO3HAHUSI COBEPILAEMBIX JEHCTBUI
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, HCIIOIB30BATH MPUEMBI peIIeKCUU
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;
YMETb OIIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATH PEIICHHUS M0 UX CHIXKEHUIO;
MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX MPU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;
3) npuHsATHE CedsI M APYTrUX:
NpUHUMATD ce0sl, TOHUMAast CBOM HEJIOCTATKU U IOCTOMHCTBA;
MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX MPU aHAINU3€E PE3YNIbTaTOB AEATEIbHOCTH;
pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIHUOKU;
pa3BUBaTh CIIOCOOHOCTH MOHUMATh MU C TIO3UIUH JPYroro 4YeIoBeKa.
MNPEJIMETHBIE PE3YJIBTATHI

[IpenmerHble pe3ysbTaThl OCBOEHUS cOJEpKaHMs ydeOHoro mpeamera «buonorus» Ha
yriIyOJ€HHOM ypOBHE OPUEHTHPOBAHBI Ha obecnieueHre NpoGuiIbHOro 00y4eHus: 00yJaromuxcs
Oouonornu. OHM BKIIOYAIOT: cCreUU(UYECKUe sl OHOJIOTMM HAy4HbIE 3HAHHS, YMEHUS U
CHocoObl JEMCTBUIM MO OCBOEGHHIO, HMHTEpPHpPETAMd U MPeoOpa3OBaHUI0 3HAHWM, BHJbI
NEeSITEIbHOCTH MO TOJyYEeHUIO HOBBIX 3HAHMH M MX NPUMEHEHHIO B PA3JIMYHbIX Y4eOHBIX, a
TaK)K€ B PEAIbHBIX )KU3HEHHBIX CUTyalusax. [IpeameTHble pe3ynpTaTsl IPEACTABICHBI 110 T01aM
U3YYEHHUS.

[IpenmerHble pe3ynbTaThl OCBOEHMsI yueOHoro mnpeamera «buonorus» B 10 knacce
JIOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTb 3HAHUH O MecTe U POy OMOJIOTHH B CHCTEME €CTECTBEHHBIX HayK, B
(OpMUPOBAHUM E€CTECTBEHHO-HAYYHOM KapTHUHBI MHpa, B IIO3HAHUU 3aKOHOB MPUPOABI U
pelIeHny MpodIieM pallOHAIbHOIO IPUPOIOTIOIB30BaHMS, O BKIIAJE POCCUNCKUX U 3apyOEKHBIX
yu€HBIX B pa3BUTHE OMOJIOTUY;

BJIaJICHUE CHCTEMOW OMOJIOTMYECKUX 3HAHUHM, KOTOpas BKJOYAET: OCHOBONOJAraroliue
OMOJOTMYECKHEe TEPMHUHBI W TOHATUS (PKU3Hb, KJETKa, OpraHu3M, MeTaboju3M, rOMeocTas,
CaMOpETyJISILIMSL, CaMOBOCIIPOU3BECHHUE, HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
ouonoruueckue Tteopun (kinerounas Tteopuss T. IlIBamma, M. Illneiinena, P. Bupxosa,
XpoOMOCOMHasi Teopusi HacneAcTBeHHOocTH T. Moprana), yuenus (H. 1. BaBuioBa — o neHTpax
MHOT000pa3usi U MPOUCXOKIACHUS KYJIbTYPHBIX PAacCTEHMI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
NEPBOro MOKOJIEHMS, pacIIEIJICHHs], YUCTOTHl FaMeT, He3aBUCUMOro HacieaoBanus . Mennens,
TOMOJIOTMUECKUX pSAJOB B HaciencTBeHHOW usMeHuuBoctu H. WM. Basuiosa), npuHIUNBI
(KOMIUIEMEHTAPHOCTH);

BJIa/ICHHE OCHOBHBIMHM METOJaMH HaYYHOT'O MO3HAHUS, UCIOJIb3YEMbIX B OMOJOTHYECKUX
HCCJIEIOBAHMSIX KHUBBIX 00BEKTOB (OMHCAHNE, U3MEPEHNE, HAOII0IEHIE, SKCIIEPUMEHT);

YMEHME BBIACIATH CYLIECTBEHHBIE NMPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U DYKapHuOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4Hucie OakTepuid, rpubOB, pacTeHHI,
YKUBOTHBIX U YEJIOBEKa, CTPOEHUSI OPTaHOB M CUCTEM OPraHOB PaCTEHUM, )KHUBOTHBIX, YEIOBEKA,
MIPOLIECCOB KU3HEAEATEIbHOCTH, MPOTEKAIOIIUX B OpPraHU3Max pAacTeHUH, >KUBOTHBIX U
4eJI0BeKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BEIIECTB (METa00IM3M), IPEBPALLCHUS SHEPTHH,
Opo>keHHsI, aBTOTPO(PHOro M reTepoTpoHOro TUIOB MHUTAHMS, (POTOCHHTE3a M XEMOCHHTE3a,
MHTO3a, MeH03a, TaMeTOreHe3a, SMOpPHOreHe3a, NOCTIMOPHUOHAIBHOTO Pa3BUTHS, PA3MHOKEHHUS,
UHIMBUIYAJIbHOTO Pa3BUTHUsA OpraHu3Ma (OHTOr€HEe3a), B3aMMOJICHCTBHSA TE€HOB, IeTepo3uca,
UCKYCCTBEHHOT'O 0TOOPA;



YMEHHE YCTaHaBJIMBATh B3aUMOCBSI3UM MEX]y OpraHOMJAMH KIETKH U UX (QYHKIHUIMH,
CTPOCHHEM KJIETOK Pa3HbIX TKaHEH M UX (QYHKIMAMHU, MEXKAY OpraHaMH M CUCTEMaMHU OPTaHOB Y
pacTeHUid, >KMBOTHBIX W 4YEIIOBEKa M WX (YHKIHMSIMH, MEXKIy CHCTEeMaMHU OPTraHOB U HX
GyHKIUAME, MEXAY JTanaMd oOMeHa BEIIeCTB, dTalaMHM KIJIETOYHOTO LHKJIA U KU3HEHHBIX
IUKIOB OPraHM3MOB, JTalaMd SMOPUOHAIBHOTO pa3BUTHS, TEHOTUIIOM U (PEHOTUIIOM,
¢deHoTHnom u (hakropamMu Cpeabl OOUTAHHUS;

YMEHHE BBISIBISITH OTIUYHUTEIbHBIC MPU3HAKH JKUBBIX CHUCTEM, B TOM YHUCIIEC PACTCHHI,
’KHUBOTHBIX U YEJIOBEKa;

YMEHHE UCIOIb30BaTh COOTBETCTBYIOUINE apTyMEHThI, OMOJIOTHYECKYI0O TEPMUHOIOTHIO U
CHUMBOJIHMKY JIJIS IOKa3aTeNbCTBA POJACTBA OPTaHU3MOB Pa3HBIX CUCTEMATHUYECKUX TPYIIIL;

YMEHHUE pelaTh OWOJIOTHYECKHE 3a/]a4H, BBISABISATh NPUYUHHO-CIECICTBEHHBIC CBSI3U
MEXJYy HCCIEIyeMbIMH OHOJOTHYECKMMH TpOIlecCaMd U SBJICHUSMH, JeNlaTh BBIBOABI U
MIPOTHO3bI HA OCHOBAHMH TOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M TPAKTHYECKHUE padOThI, COONIOMATh MpaBHia TPU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYIOBAaHHUEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATh HX HKCHEPUMEHTATbHBIMU CPEACTBAMH,
dbopMynupys 1enb UCCIeI0BaHus, aHATU3UPOBATh MOJIYY€HHBIE PE3YNIbTAThI U JIENIaTh BBIBO/IBI,

yYMEHHE y4acTBOBaTh B YUEOHO-HCCIENOBATEIbCKONW paboTe 1Mo OHMOJIOTHH, SKOJIOTHU U
MeIUIuHe, MPOBOAMMON Ha 0a3e HIKOJBHBIX HAYYHBIX OOIIECTB, M MyOJIMYHO MPEICTAaBISATH
MOJTy4YEHHBIE PE3yJbTaThl HA YYCHHUECKUX KOH(PEPEHIIUSX;

YMEHHE OLIEHWBAaTh JTUYECKUE aCHEKThl COBPEMEHHBIX HCCIEeIOBaHUN B o0nacTu
Ononornu W MenuIUHBI (KJIOHHPOBAaHHME, HMCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAalpaBIEHHOE
W3MEHEHHEe TeHOMa U CO3[aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYLIECTBIATh OCO3HAHHBIN BBIOOp OyayIeit mpodecCHoHaIbHOM NesTEeNbHOCTH B
obnactu OMONIOTUU, MEIUITMHBI, OMOTEXHOJIOTHH, BETEPHUHAPUH, CEIbCKOTO XO35SHCTBA, MUILIEBOM
NPOMBIIIJICHHOCTH, YIIyOJIATh TIO3HaBaTeNbHBIA HMHTEPEC, HANpPAaBICHHBIM Ha OCO3HAHHBIN
BBIOOpP COOTBETCTBYIOIIEH Mpodeccud W TPOJOJDKEHHE OHOJIOTMYECKOro O00pa3oBaHUs B
OpraHU3aIMsaX CpeIHero MpohecCHOHaTBLHOTO U BHICIIEr0 00pa3oBaHUs.

[IpenmerHble pe3yabTaThl OCBOEGHUs ydeOHoro mnpeamera «buonorus» B 11 Knacce
JIOJDKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHHUI O MECTE M POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(GbOpMUPOBAHUN COBPEMEHHON €CTEeCTBEHHO-HAYYHOW KApTUHBI MHpa, B TMO3HAHUU 3aKOHOB
OPUPOBI U PEIIEHUHU HKOJOTHUECKUX MPOOJeM 4YelIoBEYeCTBa, a TAKXKe B PEIIEHUU BOIPOCOB
PaMOHATIFHOTO TPUPOJIOTIONB30BaHUs,, U B (HOPMUPOBAHWHM IICHHOCTHOTO OTHOIIEHHS K
npupose, oOLIeCTBY, YENOBEKY, O BKJIAJle POCCHUHCKHX U 3apyOEeXHbBIX YUYEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHH;

yYMEHHUE BIa/IeTh CUCTEMOM OMOJIOTMYECKUX 3HAaHUM, KOTOpas BKIIIOYAET ONpPEeSICHUS U
NOHMMaHHUE CYINTHOCTH OCHOBOMOJAralomnuX OWOJIOTHYECKAX TEPMHHOB M TIOHATHHA (BUI,
sKocucreMa, Ouocdepa), Oumonormuyeckue Teopun (dBomtonronHass Teopus Y. JlapBuHa,
CUHTeTHUYecKass Teopus sBomroruu), ydenus (A. H. CeepmoBa — 0 MyTsSX U HampaBICHUSX
sBomtonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus [x. Xapau
u B. BaitnGepra, 3aponpimeBoro cxoacta K. M. bopa), mpasuna (Munumyma 1O. JIubuxa,
9KOJIOTUYECKOW MUPaMUIbI SHEPTHH ), TUIOTE3bI (Tunote3a «vupa PHK» V. I'unbepra);

YMEHHE BIAJETh OCHOBHBIMH METOJaMU HAyYHOTO TMO3HAHMS, WCIOIb3YEeMbIMU B
OMOJIOTHYECKUX HCCIICOBAHUAX JKUBBIX OOBEKTOB M JKOCUCTEM (OMHMCaHUE, H3MEpEeHHe,



HaOJI0IeHNE, SKCIIEPUMEHT), CIIOCOOAaMU BBISBICHUS M OLIEHKU aHTPOINOICHHBIX M3MEHEHHH B
IPUPOJIE;

YMEHHUE BBIACTATh CYHIECTBEHHBIC NPU3HAKU: BHJIOB, OHMOTE€OIICHO30B, IKOCHUCTEM U
ouocdepsl, CTAOMIM3UPYIOMIETO, IBMIKYIIETO M Pa3phIBAIOIIETO €CTECTBEHHOTO OTOOopa,
JIJIONATPUYECKOT0 U CUMIIATPUUYECKOTO BUI000pa30BaHMsl, BIUSHUS ABWKYIIUX CHJ 3BOJIIOLUU
Ha TeHO(OH]| MOIMYJISAIUHN, TPUCTOCOOTICHHOCTH OPTaHU3MOB K cpefe OOMTaHMs, YepeOBaHUS
HaIlpaBJIEHUH 3BOJIIOLINH, KPYTOBOPOTA BELIECTB M MOTOKA YHEPTUU B IKOCHCTEMAX;

YMEHHUE YCTaHaBJIMBAaThb B3aMMOCBSA3M MEXAY IPOLECCAMU HBOJIIOLUY, ABHKYLIIMMHU
CHJIAaMH aHTPOIOr€HE3a, KOMIIOHEHTAaMH Pa3JIMYHbIX HKOCHUCTEM U IPUCIOCOOJICHUSIMH K HUM
OpraHU3MOB;

YMEHUE BBISBIIATH OTIUYNTEIbHBIC IPU3HAKH )KUBBIX CUCTEM, IPUCIIOCOOICHHOCTh BUI0B
K cpeie oOuTaHMs, aOMOTHYECKMX M OMOTHYECKHUX KOMIIOHEHTOB 3KOCHUCTEM, B3aWMOCBS3EH
OpPraHU3MOB B COOOILECTBAX, AaHTPOIOI€HHBIX U3MEHEHHH B IKOCHCTEMAX CBOEH MECTHOCTH;

YMEHHUE MCIOJIb30BATh COOTBETCTBYIOIINE apTyYMEHTHI, ONOIOTHIECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY JUIs JIOKa3aTeIbCTBA POJICTBA OPTaHU3MOB pAa3HBIX CHUCTEMAaTHYECKUX TPYIIIL,
B3aMMOCBSI3M OPraHU3MOB U Cpebl OOMTAHHUS, €IMHCTBA YEIIOBEUECKUX pac, HEOOXOAUMOCTH
COXpPaHEHMsI MHOT0OOpa3usi BUJOB M SKOCHCTEM KaK YCJIOBHUS COCYLIECTBOBAHHS MPUPOABI U
YeJI0BEYECTBA,

yYMEHHUE pelaTh OWOIOTHYECKHE 3a/a4yH, BBISBISATH NPUYUHHO-CIEICTBEHHBIC CBSI3U
MEXIy HUCCIeAYeMbIMH OHOJIOTMYECKHMHU HpOLlecCaMM U SBJICHMSMH, Je€laTh BbIBOJBl U
IPOTHO3bI HA OCHOBAaHMM MOJYYEHHBIX PE3yJIbTaTOB;

YMEHME BBINOJIHATH JTAOOPATOpHbIE M IpaKTHUecKHe paboThl, cOOI0aTh MpaBuUia MpU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHHUEM;

YMEHHUE BBIJBUraTh THUIOTE3bl, MPOBEPATh HUX HKCIEPUMEHTAIBHBIMU CPEICTBAMH,
bopmMynupys 1eNb UCcCIeI0BaHNs, aHATM3UPOBATh MOJIYUYECHHBIE PE3Y/IbTaThl U JIeJIaTh BHIBOJIBI,

YMEHHE Y4YacTBOBaTh B Y4YEOHO-HMCCIEIOBATEIHCKON paboTe MO OMOJOTUM, DKOJIOTHH U
MeIUIMHEe, TMPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, W IyOJUYHO TPEACTaBIATH
HOJIy4EeHHBIE PE3Yy/IbTaThl HA YUYEHUYECKUX KOH(EpEeHIUIX;

yYMEHHUE OIIEHMBAaTh THUIOTE3bl W TEOPUM O MPOUCXOXKICHUU JKU3HHU, 4YeJOBeKa U
YeJIOBEYECKMX pac, O MPHUYMHAX, MOCIEACTBHSIX M CIIOCO0axX MPEJOTBPAIICHHUS TII00aTbHBIX
U3MEHEHUH B buocdepe;

YMEHHUE OCYILIECTBISATh OCO3HaHHBIN BBIOOP OyayIei mpodeccuoHanbHON AEATEIbHOCTH B
o0nactd  OMOJOTMM, SKOJOTMH, IPHPOJONONIB30BAHMS, MEIUIHUHBI, OHOTEXHOJOTHH,
TICHIXOJIOTHH, BETEPUHAPHH, CEIBCKOTO XO3SWCTBA, MHINEBOW MPOMBINIICHHOCTH, YTIYOJIsSTh
MO3HABATENIbHBII MHTEpEC, HampaBlICHHBbI HAa OCO3HAHHBIA BBHIOOP COOTBETCTBYIOIEH
npodeccun U MPOJODKEHHE OMOJIOTMYECKOro o00pa3oBaHUs B OPraHU3ALUSAX CPEIHEro
npo¢eCcCHOHATIBHOTO U BBICIIET0 00pa3oBaHusl.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne /i Konrpouabnbsie IIpakrnyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoTsI pecypenI
1 buonorus xak Hayka
2 JKuBble crucTeMbl M UX HU3Y4YECHUE
3 buonorus knetku 0.5
4 XUMHUYECKasi OpraHu3aIus KISTKH 10
5 Ctpoenue u GyHKINH KICTKH 8
6 OOMeH BellecTB U peBpallleHue SHEPTUU B 9 1 1
KJIETKE
v HacneHCTBeH}fag uHpopMaus u 9 1 05
peanu3anus e€ B KIeTKe
8 JKU3HEeHHBIN UK KIETKU 6 1
9 CtpoeHue u QyHKIMH OpraHU3MOB 17 1.5
10 Pa3mHOXkeHue u pa3BUTHE OPraHU3MOB 8 1.5
11 ['eHeTHKa — HayKa O HaCJIEICTBEHHOCTH U ) 05
U3MEHYMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH H3MEHYUBOCTH 6
14 ['eHeTnka yenoBeka 3 0.5
15 Cenexuust OpraHu3MoB 4 1
16 buorexHonorus u cuHTeTHYECKass OMOJIOTUS 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB H TeM uu¢poBbIe
Ne n/m P Konrpoubusie IIpakTHueckue (witpp )
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoTsI
pecypchl

1 3apoxeHue I/vaaBBI/ITI/Ie HBOJIIOI[MOHHBIX 4 BuGmmorexa LOK
npecTaBiIeHu B ONOIOTHH
Mukpo3BOIIOLHs U €€ PE3YIbTATHI 14 2 bubnnorexa [JOK
MaxkposBomtonus U €€ pe3yabTaThl 6 bubnuoreka [IOK
IT

4 POUCXOXKICHUE U PAa3BUTHE KU3HU HA 15 15 BuGmiorexa LIOK
3emie

5 [TporcxoxaeHNE YeI0BEKa — aHTPOIIOTCHE3 10 1 1 bubnnoreka [JOK
DKOJIOTHS — HayKa O B3aUMOOTHOIIICHUSIX

6 OpPraHU3MOB M HaJJOPIraHU3MEHHBIX CUCTEM 3 0.5 bubnuorexa [IOK
C OKpYKarolleu cpeaou

7 Opraau3Mmel U cpesia 0OUTaHMs 15 bubnuorexa [JOK

8 OKoJI0rus BUJOB U MOIYJISILUN 0.5 bubnuoreka [IOK

9 DKoJorusi cooo1ecTB. DKOJIOTHYECKHE 12 1 05 Butmorexa LOK
CHCTEMBI

10 Buocdepa — rimobanbHast sxocucTemMa bubnuoreka [IOK

11 YenoBek U OKpysKarolas cpeaa 1 bubnuorexa [IOK

12 PesepBHOE Bpems bubnmoreka [JOK

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 7.5







IHOYPOYHOE IINTAHUPOBAHHME
10 KJIACC

Ne
n/n

Tema ypoka

buonorus kak KOMIJIeKCHAas HAayKa U KakK
4aCTb COBPCMCHHOI'O 06I_HCCTB8,

KoanyecTBo 4acoB

Bcero

Kourpoubnbie IIpakruyeckue
padoThI padoTsbI

JJIeKTPOHHBbIE
uudgponbie
oOpa3oBaTe/ibHbIE

pecypchl

JKuBrle cCTEMBI U UX CBOMCTBA

YPOBHeBaH OopraHu3anyA )KUBbIX CUCTCM

Hctopust OTKpBITUS U U3YUEHUS KIIETKH.
Knerounas Teopus

Metoasl MOJNEKYJIIPHON U KJIETOYHON
6uonorun. [Ipaktuyeckas padora «M3yuenue
METOJI0B KJIETOYHON OMOIOTHH
(xpomatorpadus, anexTpodopes,
muddepeHmaIbHOe HeHTpUyrupoBatue,
ITLIP)»

0.5

XUMHYECKUHN COCTAB KJIIETKU

MI/IHepaJ'ILHBIC BCIICCTBA KJIICTKH, UX
Ouosoruueckas POJIb

Opraanyeckue BenecTBa KIeTKH — OEJIKH.
JlaGopatopHas pabota «OOHapyxeHue
OETIKOB ¢ TOMOIIBIO0 KAUECTBEHHBIX PEAKLINII»

0.5

CsaoiicTBa, Ki1accuduxanys u GyHKuuu
0enKoB

10

OpI‘aHI/I‘IeCKI/Ie BCIICCTBA KJICTKHU —




YIIEBOABI

11 OpraHuyeckue BelecTBa KIETKH — JIMIHIbI
Hyxkneunossie kucnorsl. JIHK u PHK.

12 JlaGopartopHas pabota «MccnenoBanue 05
HYKJICMHOBBIX KUCIIOT, BBIJICICHHBIX U3
KJIETOK Pa3JIM4YHBIX OPraHU3MOB)

13 Crpoenne u pynkuuu ATO. [pyrue
nykieozunTpudocdarsr (HTD)

14 CexsennpoBanue [JHK. Meroasl reHomMuku,

TPAHCKPUIITOMHUKH, TPOTEOMHKH

15 MeTobl CTPYKTYPHON OHOTOTHH

16 Tunel knetok. [IpokapuoTnyeckas kierka
CrpoeHne 3yKapuOTHUECKOM KIIETKH.

17 [IpakTuueckas padora «M3yuyeHue cBoicTB 0.5
KJIETOYHOU MEMOpaHbI»

18 [ToBepxHOCTHBIN amnmapar KJIETKU
OnHOMEMOpaHHBIE OPTaHOUIBI KIETKH.

19 [IpakTuueckas pabora «M3yueHue 1BUKEHUS 0.5
[IUTOILIA3MbI B PACTUTEIFHBIX KIIETKAX)

[TosryaBTOHOMHBIE OpPTraHOUABI KJIETKH:

20 MHUTOXOH/IPHH, TIacTUIbL. JIabopaTopHas 05
pabota «MccnenoBaHue mIa3Mon3a u '
JeTIIa3MOJIN3a B PACTUTEIIBHBIX KJIETKaX)»

21 HememOpanHbIe OpraHOU/IbI KIETKH

22 CtpoeHure U GyHKIHH sJIpa
CpaBHHTENIbHAS XapaKTEPUCTUKA KIETOK

23 sykapuoT. JlaboparopHas pabota «/3yueHue 0.5

CTPOCHUA KJICTOK pa3JINYHbIX OPIraHUu3MOB»




ACCUMUITSITIVS ¥ TUCCUMIIISLINS — JIBE
CcTOpOHBI MeTabomu3Ma. Turbel oOMeHa

24 BemecTB. JlabopaTopHas pabora «M3ydueHue 1
KaTaJTUTUIECKON aKTUBHOCTH ()epMEHTOB (Ha
npuMepe aMHiIa3bl UM KaTajlas3sl)»
DepMEHTaTUBHBIN XapaKTep peakui
KJIETOYHOTO MeTabonm3ma. JlabopaTopHas
25 pabota «3yuenue hepMEeHTATUBHOTO 1 0.5
pacIIeruieHus NepoKcuIa BOJA0Poa B
PACTHTENBHBIX U )KUBOTHBIX KJIETKaX)
26 benku-akTuBaTOpHl M OCIKH-UHTUOUTOPEI 1
27 ABTOTpOGHBIN TUTT OOMEHA BEIIECTB
28 ®DoTocHHTE3
XemocuHtes. JlaboparopHas padoTa
29 «CpaBHEHHE TTPOIIECCOB (POTOCUHTE3A H 1 0.5
XEMOCHHTE3a)
AHaspoOHbIe Opranu3Mbl. Bunibsl 6posxeHus.
30 JlaGopatopHas pabota «CpaBHeHUE 1
IPOIIECCOB OPOXKEHUS H JBIXAHUS)
31 AdpoOHBIE OpraHU3MBbl. JTarbl 1
HHEPreTHYECKOro oOMeHa
DHeprusi MeMOpPaHHOTO TPATUEHTA TIPOTOHOB.
32 Cunte3 AT®: pabota mpotonHON ATD- 1
CHHTa3bl
33 Peakiimu MaTpuyHOTO CHHTE3a 1
34 Tpanckpunuus — matpuussiii cuaTe3 PHK 1
35 Tpancsius u e€ sTarmbl 1
36 Koauposanue amunokuciot. Ponb pubocom 1




B OMocuHTEe3€e Oelka

Opranuzaiys reHoMa y mpoKapuoT u

37
9YKapHOT

38 MosekynsipHble MEXaHU3MBbI 3KCIIPECCUU
I€HOB Y 9 YKapHOT
Bupycsl — BHeks1eTOUHBIE (POPMBI )KU3HU U

39 oOnuratHele napasuThl. [IpakTnueckas 0.5
pabota «Co3anue MOoJIesIu BUpyca»

40 BupycHslie 3a001eBaHNs YeIlOBEKa,
JKUBOTHBIX, PACTCHUH

41 HanorexHomornu B OMOJIOTUY U MEIULINHE

42 JKu3HEeHHBIN MK KIETKH

43 Matpuunsiii cuntes JTHK
Xpomocomsl. JITaboparopHast pabota

44 «3y4deHne XxpoMOCOM Ha TOTOBBIX 0.5
MUKpOIpernaparax»

45 JleneHue KJIETKM — MHTO3
Tumns! kietok. KapoknHes 1 IUTOKUHES.

46 JlaGopatopHas pabota «HaOnronenue Mutosa 05
B KJIETKAaX KOHYMKA KOpEeIIKa Jyka (Ha '
TOTOBBIX MHKpOIpEnapaTax)»

47 Perynsauus >KM3HEHHOTO ITMKJIA KJIETOK

48 Opranusm Kak eIMHOE I1eJI0e

49 Txanu pacrenuii. Jlaboparopnas pabota 05
«M3ydyeHue TKaHEeH pPaCTCHUIN» '
TkaHM KUBOTHBIX U Y€JIOBEKA.

50 JlaGopaTtopHnast pabora «/3yueHue TkaHeu 0.5

KHBOTHBIX)




Opranbl. Cucremsl opranoB. JlaboparopHas

51 pabora «3yueHue opraHoB I[BETKOBOTO 1 0.5
pacTeHwusI»

52 Ornopa Tena opraHu3MoB

53 JIBr>KeHHEe OpraHu3MOB 1

54 [Iutanue opranu3MoB

55 [TuTaHue MO3BOHOYHBIX )KUBOTHBIX. 1
[TuimeBapuTeNbHas cCHCTEMA YelIOBEeKa

56 JlpIxaHue OpraHu3MoB 1

57 JlpIxaHue MO3BOHOYHBIX )KUBOTHBIX U 1
YenoBeKa

58 TpaHCIOpT BEIIECTB Y OPraHu3MOB 1

59 KpoBeHnocHas cucrema no3BOHOYHBIX 1
KUBOTHBIX U YEJIOBEKa

60 Boiaenenue y opranu3smMos 1

61 3amuTa y OpraHu3MoB 1

62 HMMMmyHHas cucTema 4enoBeka 1

63 Pa3npaxuMOCTh U perynsnus y OpraHu3MOB 1

64 I'ymopaiibHas perysius 1 SHI0KPUHHAS 1
crcTeMa JKUBOTHBIX M YelIOBEKa

65 @DopMbI pa3MHOXKEHHS OPIraHU3MOB

66 [TosmoBOE pa3MHOKEHUE

67 Meiio3
["ameTorenes. OOpa3oBaHKe U pa3BUTHE

68 MOJIOBBIX KJIeToK. JIabopaTopHas pabota 1 05

«3ydyeHne cTpoeHus MOJIOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpenapaTax»




69

NunuBuayanbHOE pa3BUTHE OPraHU3MOB —
OHTOI'EHE3

70

71

72

3aksajKa OpraHOB U TKaHEH U3
3apOAbIIICBBIX JIMCTKOB

Poct u pa3Butue xuBoTHBIX. JJabopaTopHas
pabota «BbIsiBIeHHE IPU3HAKOB CXOJCTBA
3apo/ibIiIel TO3BOHOYHBIX KUBOTHBIX)

Pa3mHOXeHue U pa3BUTHE paCTEHUM.
JlaboparopHas pabota «CTpoeHHEe OPraHoB
Pa3MHOKEHUS BBICIIUX PACTCHHII»

0.5

0.5

73

Hcropus cTaHOBIIEHMS U pa3BUTUS TEHETUKH
KaK HayKu

74

75

OcCHOBHBIE TOHATHS U CUMBOJIBI TEHETUKHU.
JlaGopaTtopHnast pabota «Jlpo3zodruiia kak
00BEKT T€HETUYECKUX UCCIIEIOBAHUI)Y

3aKOHOMEPHOCTH HACJIEI0BAaHUS IPU3HAKOB.
MoHorubpuaHoe cKpeluBaHue.
[IpakTuueckas padora "M3yuenue
Pe3yJIbTaTOB MOHOTUOPHUIHOTO CKPELIUBAHUS
y npo3o¢puier"

0.5

0.5

76

]_[I/ITOJIOFI/I‘-ICCKI/IC OCHOBBEI MOHOI‘I/I6pI/II[HOI‘O
CKpCIIUBaHUA

77

AHanuzupytoiee ckpeuiuBanue. Hermomnnoe
AOMUHHUPOBAHUC

78

Hurnbpumnoe ckpemmuBanue. [Ipaktuyeckas
pabota «/3y4yeHue pe3ynbpTaToB
JTUTHOPUTHOTO CKPEITUBAHUS Y IPO30(DUITBI)

0.5

79

HI/ITOHOI‘I/IHCCKI/IG OCHOBBEI I[I/II‘I/IGpI/II[HOI‘O




CKpPEIIMBAaHUS

80 CleruieHHOe HaclIeI0BaHHUE MMPU3HAKOB 1
81 XpOMOCOMHas TEOPHS HACIEACTBEHHOCTH 1
82 I'enernka momia 1
83 I'eHOTHII KaK I1€JIOCTHAS CHCTEMA 1
84 I'eneTnyecknii KOHTPOJIb Pa3BUTHUSA 1
pacTeHui, ’KUBOTHBIX U YEIIOBEKA
85 N3meHunBOCTh NpU3HAKOB. Bubl 1
M3MEHYHUBOCTHU
86 MoudukaroHHast ©3MEHINBOCTh 1
BapuanvioHHBIN psa U BapUaliMOHHAS
KkpuBas. Jlaboparopnas padota
87 «MccnenoBanue 3akOHOMEPHOCTEN 1 05
MOAU(UKAITMOHHONW U3MEHUYUBOCTH. '
ITocTpoeHne BapualMOHHOTO psifa U
BAapUALIMOHHON KPUBOII»
88 I'eHoTHIIMYECKAs H3MECHYNBOCTD. 1
KomMOunaTuBHas N3MEHYHNBOCTH
MyranuonHast u3MeHUMBOCTb. [IpakTrueckas
89 pabota «MyTauu y 1po30Qpuiisl (Ha 1 0.5
TOTOBBIX MUKPOMpENapaTax)»
90 3aKOHOMEPHOCTU MYTAI[MOHHOTO MpoIEcca. 1
OIUTreHEeTHKA M SIIUTCHOMUKA
01 ['enetuka yenoBeka. [IpakTudeckas pabora 1 05
«CocraBiieHue U aHAJIU3 POJIOCTOBHOM '
92 MeTtoasl MEUIIMHCKON T'eHETHKHU 1
93 3HayeHNe MEJUIINHCKON T€HETUKH B 1

NpeaoTBpaAliICHUU U JICHCHUH I'CHECTUYCCKUX




3a001€BaHUl YETIOBEKA

OCHOBHBIE TIOHATHUS CEIEKITHH.
JlaboparopHnas pabota «3y4ueHue copToB

94 . 1 0.5
KYJBTYPHBIX PACTEHHUH U TIOPOA JJOMAIIHUX
YKHUBOTHBIX)»
MeTopl CEeNeKIMOHHON paboTHI.

95 JlaboparopHas pabota «3y4ueHue MeTo10B 1 0.5
CEJIEKIIMU PACTCHUIN»
JIOCTYOKEHMSI CENeKIIMU PACTCHUN U

96 *KUBOTHBIX. [IpakTiueckas pabora 1
«[IpuBHBKa pacTCHUI

97 Coxpanenue, U3yueHHE U UCIIOJIb30BaHHE 1
TCHETUYECKUX PECYPCOB
buotexHosiorus Kak Hayka u 0Tpacib

98 npou3BojicTBa. [IpakTndeckas padora 1 0.5
«M3y4yeHne 00bEeKTOB OMOTEXHOIOTUI»

99 OCHOBHBIE HaNpaBJIEHUS] CHHTETUYECKON 1
6uosorun

100 XpoMOCOMHasi M TeHHAsI MH)KEHEPHUS 1

101 Menunmuackre OMOTEXHOIOT NI

102 PeseprHriit ypok. [ToBTOpenue, 06061ieHue, 1
CUCTEeMAaTH3AIIHsI 3HAHHHA

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 13.5




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Konrpoabnbsie IIpakTuueckue
n/n Bcero oOpa3oBaTeJibHbIE
padoThI padoTsbI
pecypcbl
1 OpomonuonHas teopus Y. /lapsuna 1
5 JIBH>KyIHE CHITBI SBOJIIOIMU BUAOB 1O Y. 1
JapBuny
3 Bopn0Oa 3a cymiecTBoBaHME, €CTECTBEHHBIN U 1
HCKYCCTBEHHBIN 0TOOD
4 DopMUPOBAHUE CUHTETUYECKON TEOPHUH 1
HBOJIIOLINU
5 DTarbl HBOJIIOIIMOHHOTO MPOIecca: 1
MUKPO3BOJIIOLUS U MaKPOIBOJIIOLIUS
5 [Momymsius — sneMeHTapHas €AMHULIA 1
3BOJIIOLUAA
3aKOH reHeTHYecKoro paBHoBecus JIx.
7 Xapau, B. BaiinOepra. JlabopaTopHas 1 05
pabota «BpIsiIBIEHIE H3MEHYUBOCTH Y '
oco0eil 0HOTO BHJIa»
8 DOneMeHTapHbIe (PaKTOPHI YBOFOIUN 1
9 D¢ ekt ocnoBarens. IpdekT OyTbIIOUHOTO 1
TOPJIBIIIKA
10 Murpauuu. M30aumuu nomyssimii: 1
reorpaduyeckas, Ouonormueckas
1 EcrecTBeHHBIN 0TOOP — HANPABIISIIONTUN 1

(hakTOp IBOIOITUN




12

[TosoBoit oTOOP

13

14

[Ipucnoco0aeHHOCTh OPraHU3MOB KaK
pe3yabTaT MUKpO3BOJIONHH. JlabopatopHas
pabota «3yderne apoMopdo30B u
MMO0aANTALUN Y PACTCHUH U )KUBOTHBIX»

[TpumMepbI MPUCTIOCOOICHUH Y OPTraHU3MOB:
MopdoJioruueckue, GU3noIOrnIecKue,
OMOXMMHYECKHE, ITIOBEIEHUECKHUE.
Jlaboparopnas padota «IIpucrnocobnenus
OpPraHnu3MoOB U UX OTHOCHUTCJIbHAA
11e1eco000pa3HOCThY

0.5

0.5

15

16

Bu, ero kputepuu U CTpyKTypa.
Jlaboparopnas pabota «CpaBHEHHUE BUIOB
110 MOP(OIOTHUECKOMY KPUTEPHEO»

Crpykrypa BUJA

0.5

17

BunoobpazoBanue kak pe3yabTaT
MHUKPO3BOJTIOIUH

18

19

CBs3b MHKPO3BOJJIOLIUHA U SITUACMHUOJIOTUA

Makpossontonus. [TaneonTonornueckue
METOAbI I/IBY‘-IGHI/IH 3BOJIFOIINHU

20

21

buoreorpaduyeckue MeToabl U3ydeHUs
IBOJTIOIIUN

OMOpPHUOTOTHYECKHE U CPAaBHUTEIHHO-
Mopdooruueckre MeToIbl U3yIeHHs
DBOJIOLUU

22

MOHCKy.TISIpHO-TCHCTI/I‘{CCKI/IC,
OHMOXMMHUYECKUE U MaTEMaTUUCCKUE METOAbI
HU3YUCHUS 5BOJIFOITNU




23

OO01re 3aKOHOMEPHOCTH BOJTFOIHH

AnantuBHas paguanus. HepaBHOMEpHOCTH

24 TEMIIOB HBOJIIOIUH

o5 Hay4Hble TUIIOTE3bI IPOUCXOXKIACHUS KU3HU
Ha 3emuie

26 JloHay4HbIE MTPEICTABICHHS O 3aPOXKIACHUU
KU3HH

97 OCHOBHBIE 3TaIbl HECOPTaHUYECKOM
HBOJIIOIIH

28 ['unoTessl 3apOXKACHUS KU3HHA
Hcropus 3emin 1 METOIbI €€ H3yUeHHUS.

29 Jlaboparopuas padota «3y4ueHue u 05
OIMCaHME UCKOIIAEMBIX OCTATKOB JIPEBHUX
OpPTaHU3MOBY

30 HauanbHbIe Tarbl OpraHndecKon IBOIIOIIH

31 OBoNIOLUS YYKapuoOT
OCHOBHBIE TaIbl YBOJIOIIH PACTUTEILHOTO

39 mupa. [Ipaktuueckas padbora «3ydyenue 05
0COOCHHOCTEH CTPOCHHS PACTEHUI Pa3HBIX '
OTJICIIOBY

33 OcCHOBHBIE 3TaIbl HBOJIOIUH KUBOTHOTO
MUpa
DBOITIOLIUS )KUBOTHBIX. [IpakTrueckas

34 pabota «3ydeHre 0cCOOEHHOCTEH CTPOCHHUS 0.5
MMO3BOHOYHBIX JKUBOTHBIX

35 PazButue xu3HM Ha 3eMIie O Ipam U
nepuosiamMm

36 MaccoBble BRBIMUPAHHS — DKOJIOTHICCKHE




KPHU3HCHI IPOILIIOTO

CoBpeMEHHBIN IKOJIOTUYECKUH KPHU3HUC, €TO

37
0COOCHHOCTH
38 CoBpeMeHHas cucTeMa OpraHu4eckoro
MPOLLIOTO
39 OCHOBHBIE CHCTEMAaTUICCKUE TPYIITIBI
OpPraHU3MOB
40 AHTPOIIONOTHsI — HayKa O YeJIOBEKe
41 Pa3BuTue npeacraBieHuii 0 TPOUCXOKICHUU
YeloBeKa
Mecto uenoBeka B CHCTEME OPTraHUYECKOTO
42 mupa. JlaboparopHas padota «3ydeHue 05
O0COOCHHOCTEH CTPOCHUS CKEJIeTa YeIOBEKa, '
CBSI3aHHBIX C TIPSIMOXOXKICHUCM))
43 JIBYOKyIIIME CUITBI aHTPOTIOTEHE3a
44 CooTHolIeHre OHOIOTHYECKUX U
COLIMAJTILHBIX (PaKTOPOB B AHTPOTIOTCHE3E
45 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a
46 [Taneorenerrka u NajeoreHOMHUKa
47 DBOJTIONHS COBPEMEHHOTO YeJIOBEKa
Yenoseueckue pacsl. [Ipaktuueckas pabora
48 «M3ydeHue 3K0JIOrMUeCKUX a/larTalui 0.5
YeJI0BeKa»
49 MeXIUCIUTUTMHAPHBIE METOTBI
aAHTPOTIOJIOTUHI
50 3apoxaeHUE U pa3BUTHE YKOJIOTHH
51 Mertoab! skonoruu. Jlabopatopnas padora 0.5




«I/ISY‘-IGHI/IG METOJ0B 3KOJIOTHYCCKHNX

HUCCIIEIOBAHUI)

59 3HaueHne YKOIOTNYSCKUX 3HAHUN I 1
YeJI0BeKa

53 Dkonorudeckue GakTopsbl 1
Abnortnueckue GakTopsl. CBeT Kak

54 sKosiormueckuid pakrop. JlabopaTopHas 1 05
pabota «BrIsiBIeHHE TPUCTIOCOOTECHUI '
OpPraHU3MOB K BIHMSIHUIO CBETa»
AbuoTtnueckue dakropsl. Temmeparypa kak

55 sKkosiormueckuid pakrop. JlabopaTopHas 1 05
pabota «BpIsSBICHNE TPUCTIOCOOICHUI '
OpPraHU3MOB K BIHUSHUIO TEMIIEPATYPhI»
Abunotnyeckue gpakTopbl. BiaxxHOCTh Kak

56 sKojornyeckuit pakrop. JlabopaTopHas 1 05
paboTa «AHATOMHUYECKHE OCOOEHHOCTH '
pacTeHuil U3 pa3HbIX MECT OOUTaHUS»

57 Cpenpl 0OuTaHUs OPraHU3MOB 1

58 Bronornveckue puTMsbl 1

59 Kuznennsie GopMbl OpraHU3MOB 1

60 buotnueckue hakTopsl 1
3HaueHne OMOTUYECKUX B3aUMOIEHCTBUI

61 JUTs CYIIIECTBOBAHUSI OPTAaHU3MOB B CpEJIe 1
oOuTaHus

62 DKOJIOTHYECKHE XapaKTEPUCTUKU TOMYIISAILNH 1
OCHOBHBIE TIOKA3aTEIH TOIYJISIIIH:

63 YHCIIEHHOCTD, TUIOTHOCTh, BO3PACTHAS U 1

MOJIOBAas CTPYKTypa




OcHOBHBIC TOKA3aTSIU NOMyJIAIUU:

64 POK1aeMOCTh, IPUPOCT, TEMII POCTA,
CMEPTHOCTh, MUTPAIINU

65 DKoJIOTHYecKast CTPYKTYpa MO K

66 JluHaMyKa TOMYJISIIUN U €€ PeryJIsius

67 KpuBbie pocTa YMCIEHHOCTH TIOMYJISIIHH.
KpuBbie BbDKHBaHHS
Dkosorndeckas Huia Bujaa. Jlaboparopuas

68 pabora «[IpucrocobneHns CeMsIH pacTeHHI 0.5
K PacCeIeHUIO»

69 Bun xak cucrema momynsiuii

20 3aKOHOMEPHOCTH TOBEJICHUS 1 MATPAIIAI
KHUBOTHBIX

71 Coo0111ecTBO OpraHu3MOB — OHOIICHO3

72 DKocucTema Kak OTKpbITasi cucTeMa

73 KpyroBopot BemecTB 1 MOTOK SHEPTUU B
IKOCHCTEME

74 OcHOBHBIE TTOKA3aTENN IKOCHCTEMBI

75 DKOJOrM4eCKHUe MUPaMHIbI

76 N3meHneHus coo0I11ecTB — CYKIIECCUH

27 [TpupoaHbIE 3KOCHCTEMBI. DKOCHCTEMBI 03€P
1 peK. DKOCHCTEMbI MOPEH U OKEaHOB

78 [TpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI
TYHJp, JIECOB, CTETICH, ITyCTHIHb

79 AHTpPONIOT€HHbIE YIKOCUCTEMBI

80 Ypb6oskocucremsl. [IpakTnueckas pabora 05

«3yuenne u onrcanue ypoosKOCUCTEMBI»




3aKOHOMEPHOCTH (HOPMUPOBAHUS OCHOBHBIX

81 B3aUMOJICHCTBUI OpPraHU3MOB B
IKOCUCTEMAX
MexaHu3Mbl BO3IEHCTBUS 3arpsI3HEHUN

82 pa3HBIX TUIIOB Ha CYOOPraHU3MEHHOM,
OpPTraHU3MEHHOM, MOMYJIILIUOHHOM U
HKOCUCTEMHOM YPOBHSIX

83 bruocdepa — obmieruranerapHas 000109Ka
3emin

84 VYuenue B. U. Bepnanckoro o ouochepe

85 3aKOHOMEPHOCTH CYIIIECTBOBaHMS OHOChepbl

86 KpyroBopoTsI BemiecTs u
OMOTeOXUMHYECKHE ITUKJIIBI

87 3oHanbHOCTH Onochepsl. OCHOBHBIE OMOMBI
CyIIH

88 YcroitunBocTh 6uocheps

89 DKOJIOTHYECKHE KPU3UCHI U UX TPUUHHBI

90 BosneticTBue uenoBeka Ha 6uochepy

01 AHTpPONOreHHOE BO3AEHCTBUE HA
pPaCTUTENbHBIN U )KUBOTHBIN MU

92 OxpaHa mpupo;IsI

93 OCHOBHbBIE IPUHIIUIIBI YCTOMYUBOTO
Pa3BUTHUS YEIOBEYECTBA U IPUPOIBI
ParonansHoe MpUpOAONOIb30BaHNE U

94 COXpaHEeHHE OMOJIOTHYECKOT0 pa3Hoo0pas3us
e

95 O600mmenue mo reme «MUKPOIBOTIONHUS U €€

pe3yNbTaThl»




O060061menue o Teme «MaKpoIBOIIOIUS U €

96 1
pe3yabTaThI»

97 O6o06menue no Teme «IIpoucxoxaenue u 1
pa3BUTHE )XKU3HU Ha 3emiiey

08 O6006mmenue o reme «IIporcxoxaeHue 1
YeJI0BEeKa — aHTPOTIOTCHE3)

99 O060061IeHne o TeMe «DKOJIOTHS — HayKa O 1
B3aMMOOTHOIICHUSX OPTaHU3MOB)
O6006mIeHne o TeMe «OpraHu3Mbl U cpea

100 1
oOuTaHUS

101 O6o6merfe 1o TeMe «DKOJIOTUS BUJIOB U 1
TIOTTYJISIIIH I

102 O606menue o teme «buochepa — 1
JI00aTbHAs IKOCUCTEMAY)

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 7.5







YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJTBI /151 VUEHUKA

* buonorus, 10 knacc/ [Naceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u apyrue; moj
penakuueii [Taceunuka B.B., Akimonepnoe obmectBo «M3aatenbetBo «IIpocBenienmey
* buosorus, 11 knacc/ [Naceunuk B.B., Kamenckuii A.A., PyonioB A.M. u apyrue; nosu

penaknueit [Taceunuka B.B., Akiinoneprnoe obmectBo «M3natenbetBo «IIpocBerieHuney

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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