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MNOACHUTEJIBHAS 3AIINCKA

[Tporpamma o yuebnomy npeamery "buosnorus” (nanee - OMOJIOTHS) HA YPOBHE CPEIHETO
obmiero oopazoBanus pa3padborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-03
«O06 obOpazoBannu B Poccuiickoit Deaepannny, ®PI'OC COO, Konnenmuu mnpenogaBaHus
yuebHoro npeamera «buosoOrus» U OCHOBHBIX MOJIOKEHUN (henepanbHOi paboueill mporpamMmbl
BOCTIUTAHHUS.

VYuebusiii npeamer «buonorus» yriayonénnoro ypoBHs wu3yudenust (10—11 xmaccer)
ABIIIETCS OJJHUM M3 KOMIIOHEHTOB IMpEeAMETHON obnactu «EcTecTBEeHHO-HAYYHBIE MPEAMETHIY.
Cormacao monoxenusim PI'OC COO mnpoduibHbIe y4eOHBIC NpPEIMEThI, H3y4aeMble Ha
yriayOnEHHOM YpOBHE, SIBISIOTCS criocoOoM auddepeHnnanud o0ydeHuss Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHUS M MPHU3BAaHBl OOECIIEYUTH MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIMM,
CpeIHUM OOIIUM, CpPeIHUM MPOPECCHOHANBHBIM U BBICHIMM OOpa3oBaHHeM. B To ke Bpems
KOKIBIA U3 ITHX Y4€OHBIX MPEIMETOB JOHKEH ObITh OPUEHTHUPOBAH HA MPHUOPUTETHOE PELICHUE
00pa30BaTeNbHBIX, BOCIIUTATENFHBIX M PAa3BUBAIOIIMX 3aJ]la4, CBSI3aHHBIX C MPO(OpUEHTAIIUEH
0o0y4aroluxcsi U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOM 00JacTM Hay4dHOro 3HaHUS,
CBSA3aHHOTO C OWOJOTHEH, MEOUIIMHON, SKOJOTHEH, IMCHUXOJOTHEH, CIIOPTOM HIM BOCHHBIM
JIEJIOM.

[Iporpamma no yuebHomy npenmery "buosorus" naér npencraBiieHHe O IEIH U 3a/1a4ax
u3ydeHus yaeOHoro npeamera «bruonorus» Ha yriayOI€HHOM ypOBHE, ONIpeelisieT 00s3aTeIbHOe
(MHBapuaHTHOE) TMPEAMETHOE COJAEp)KaHUEe, €r0 CTPYKTYpHUPOBAHHME MO pas3ienaM U Temawm,
pacrmpeziefieHue 1o KiliaccaM, peKOMEHAYeT MOCeI0BaTeIbHOCTh U3yUeHHUsl yueOHOro MaTepuana
C y4€TOM MEXKIIPEIMETHBIX W BHYTPHIIPEJAMETHBIX CBS3€d, JIOTHMKH Yy4eOHOro IpoIiecca,
BO3pACTHBIX 0COOEHHOCTEH oOydaromuxcs. B mporpamMmMe mo OMOJIOTHH peaTu30BaH MPUHIIUIL
IPEEMCTBEHHOCTH C H3y4Ye€HHEM OHMOJOrMH Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs,
Omaromaps uyeMy [pPOCMaTpPHBAeTCs  HAMPaBICHHOCTh Ha  MOCIEAYyIOIlee  pa3BUTHE
OMOJIOTUYECKUX 3HAHW, OpPWUEHTHPOBAHHBIX HAa (POPMHUPOBAaHHE €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, 3KOJOTUUYECKOI0 MBILIUICHUS, IPEICTaBICHUNH O 3I0pOBOM 00Opase >KM3HH, Ha
BOCIIUTaHHE OEpeXHOro OTHOIIEHHUS K OKpyXarolled mnpupoiHoil cpere. B mporpamme mo
OMOJIOTUM Tak)Ke IMOKa3aHbl BO3MOXKHOCTH ydeOHOro mpenmera «buonorus» B peanu3anuu
tpeboBanuiit ®I'OC COO Kk mIaHUpyEeMBIM JUYHOCTHBIM, METANPEIMETHBIM U MHPEIMETHBIM
pe3yapTaTaM o0yueHus ¥ B (OPMHPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIHHOMN
NEeSITeIbHOCTH O0YYaloIUXcs M0 OCBOCHHMIO COZEp)KaHUs OMOJOrMYecKoro oOpa3oBaHMs Ha
YPOBHE CpeHero oo01ero oopazoBaHusl.

VY4eOHnblii npeamer «buosorusi» Ha ypoBHE CpeAHEro o0IIero oOpa3oBaHUs 3aBeplIacT
Ouosnoruuyeckoe 00pa3oBaHUE B IIKOJE U OPUEHTUPOBAH HA pacCIIMpPEHUE U yriIyOJieHue 3HaHUN
oOydJaromuxcsi O JKUBOM TPHUPOJE, OCHOBAX MOIEKYISIPHOM U KIETOYHOW OHOIIOTHH,
AMOPHUOJIOTUN U OMOJOTUU Pa3BUTHS, T€HETHKH, CENEKIIUU, OMOTEXHOJOTHH, SBOIIOIMOHHOTO
YUEHUS U IKOJIOTHH.

Nzyuenue yuebHoro npeamera «buonorus» Ha yriayOJIeHHOM YpOBHE OpPUEHTHUPOBAHO Ha
HOJTrOTOBKY OOYyYaroIuXcs K MOCIEIYIONIEeMY MOJIY4YEeHHIO0 OHOJIOrnyeckoro oOpa3oBaHUS B
By3aX W OpPraHU3alUsAX CpPelHEro npodeccuoHanbHOro oopazoBanus. OCHOBY €ro COAep)KaHUsS
COCTaBJISIET CUCTEMa OMOJOTMYECKMX 3HAHUM, MOJYyYEHHBIX MPU H3YYEHHH OOYy4YarOUIMMHCS
COOTBETCTBYIOIIMX CHCTEMaTHYECKHX pa3/lesioB OHOJIOTMHM Ha YPOBHE OCHOBHOTO OOIIETro
oOpa3oBanus, B 10—11 kinaccax 3T 3HaHUS MOTYYarOT pa3BuTHE. Tak, paCIIMPEHbl U YriIyOJIeHbI
OMOJIOTUYECKHE 3HAHUS O PACTCHHSX, JKMBOTHBIX, Ipubax, OaKTepusix, OpraHu3Me YelOBeKa,
o0LIMX 3aKOHOMEPHOCTSX JKHU3HH, JIOTMOJHUTEIbHO BKJIIOYEHBI OHOJOTMYECKHE CBEIEHUS



MPUKIATHOTO M TMOMCKOBOTO XapakTepa, KOTOPhIE MOXKHO HCIOJB30BaTh KAK OPUEHTHUPHI IS
nocienyoomero Beidopa npodeccun. BozMokHa Takke MHTErpaisi OMOJIOTHYECKUX 3HAHUH C
COOTBETCTBYIOLIMMH 3HAHUSAMH, TIOJTYYEHHBIMU O0YYAOIIUMUCS IPU U3YUYECHUH (PU3UKH, XUMHH,
reorpauu u MaTEMaTHKH.

CtpykTypa mnporpamMmbl 1Mo ydeOHOMY mnpenMery "buonorus" oTpakaeT CHCTEMHO-
YPOBHEBBIM M 3BOJIIOLUOHHBIM MOAXOAbI K M3yueHHIo Ouosoruu. CoOriacHo UM, HU3y4aroTCs
CBOICTBa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJISl )KUBBIX CUCTEM Pa3HOI'O YPOBHS OpraHU3allNU,
SBOJIIOIIMM OPraHMYECKOT0 Mupa Ha 3emiie, COXpaHEeHHs OHOJIOTHYecKOro pazHooOpasus
miaHeTel. Tak, B 10 Kiacce HM3ydarOTCs OCHOBBI MOJICKYJSIPHOW M KJIETOYHOW OHOJIOTHH,
IMOPHOJIOTUN ¥ OMOJIOTUU PAa3BUTHUS, TCHETUKU M CEJIEKLIUU, OMOTEXHOJIOTHH U CUHTETHYECKOM
OMoNIOTHH, aKTyaTU3UpPYIOTCS 3HAaHUS OOydJarolmmMxcs MO OOTaHUKE, 300JI0THH, AHATOMHH,
dusnonornu venoseka. B 11 kitacce n3y4aroTcsi SBONIOIMOHHOE yYEHUE, OCHOBBI HKOJIOTUU H
yueHue o 6uocdepe.

VYueOublii mpenmer «buonorus» TpU3BaH OOECIEYUTH OCBOCHHE OOYyYarOIIUMHUCS
OMOJOTMYECKUX TEOpPUM M 3aKOHOB, WUJEH, NPUHLUMIOB W TMpaBWI, JIeKallUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAay4YHOH KapTHHBI MHUpa, 3HaHUH O CTPOEHUHU, MHOrooOpazuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJSIUU, OHOIEHO03a, DKOCHCTEMBbI, O BBIIAIOIINXCS
HAYYHBIX JOCTIDKEHHSIX, COBPEMEHHBIX HCCIICOBAHUSAX B OMOJOTHMH, MPUKJIAIHBIX acleKTax
Ounonornyeckux 3HaHWM. /s pa3BUTHS W MOIAEp)KaHUS WHTEpeca 0O0YJaromuXxcss K OMOJIOTHH
HapsIly CO 3HAYUTEIBHBIM 00BbEMOM TEOPETHUYECKOIO MaTepuasia B COACPKAHUH MPOrPAMMBI IO
OHOJIOTUN TPETYCMOTPEHO 3HAKOMCTBO C MCTOpUEH CTAHOBIICHUS W PA3BUTHS TOW WM HHON
o0nacTu OMOJNIOrMM, BKJIAJIOM OTEUECTBEHHBIX M 3apyOeikHBIX YUEHBIX B PEIIEHUE BaKHEHIINX
OMOJOTUYECKHUX U KOJOTUYECKUX MTPOOIIEM.

Llens u3yuenust yue6Horo npeamera «buonorus» Ha yriyOlnEHHOM ypOBHE — OBJIAJICHUE
0o0y4aromyUMHUCS 3HAHUAMH O CTPYKTYpHO-(DYHKIIMOHAJIBHOW OpraHU3allMM XHUBBIX CHUCTEM
Pa3HOTO paHra u NpuoOpeTeHne YMEHHUI HCII0NIb30BaTh 3TH 3HAaHUS B (OPMUPOBAHUHU MHTEpeEca
K OomnpeneneHHoi o0mactu mpoecCHOHATbHON NEATeTbHOCTH, CBSI3aHHOW C OMOJIOTHEH, WIH K
BbIOOpY yueOHOT0 3aBeIeHHs I TPOAOIKEHUS OMOIOTHYECKOro 00pa3oBaHMUs.

JlocTikeHue neiau u3ydeHus: yuyeOHoro npenmera «buonorus» Ha yriyOa€éHHOM ypoBHE
oOecrieunBaeTcs pelIeHueM CIEeAYIOIUX 3a1au:

OCBOCHHE  OOYYAIOIMMHUCS  CUCTEMBbI  OMOJIOTMUECKMX 3HAaHMA: 00  OCHOBHBIX
OMOJIOTHYECKUX TEOpHUSX, KOHLEMIMIX, THIOoTe3aX, 3aKOHAX, 3aKOHOMEPHOCTAX W TMpaBWiIaX,
COCTaBISIIOLMX COBPEMEHHYIO E€CTECTBEHHO-HAyYyHYI0 KApTUHY MHpa; O CTPOCHMH,
MHOTOOOpa3uu U OCOOEHHOCTSX OMOJIOTHYECKUX CUCTEM (KJIETKA, OPTaHW3M, IMOMYJISIHS, BHI,
ouoreorieHo3, Ouocdepa); O BBIAAIONIUXCS OTKPBITHSIX W COBPEMEHHBIX HCCIEAOBAHUSIX B
OHOJIOTHH;

O3HaKOMJICHHE  oOydJaromuxcs €  METOAaMU  TO3HAHUS  KMBOH  TPUPOABL:
HCCJIEIOBATEIbCKUMU METOAaMU OMOJIOTMYECKUX HAyK (MOJIEKYJISpHOU U KIETOYHOM OuoJioruu,
SMOpHUOSIOTUN U OWOJIOTUH PAa3BUTHS, TEHETHKU U CEIEKIUH, OMOTEXHOJIOTHH U CHHTETHYECKON
OMoNOTMY,  TMAaJeOHTOJOTMH, OKOJOTMM); METOJaMH  CaMOCTOSITEIbHOTO  MPOBEICHUS
OMOJIOTHYECKUX HCCIeIOBaHUNH B J1abopaTopuu M B IpHpone (HaONMoaeHHe, H3MEpeHHe,
JKCIIEPUMEHT, MOJIETTUPOBAHUE);

OBJIaJiIcHUE OOYYaIOUIUMUCS YMEHMSIMH: CaMOCTOSITENIbHO HaXOAWTb, aHAIM3UPOBATH U
UCTIO0JIb30BaTh OMOJIOTUYECKYI0 HH(POPMAIINIO; TTIOJIb30BATHCS OMOJIIOTHYECKON TEPMUHOIOTHEH U
CUMBOJIMKOW; YCTaHaBIMBAaTh CBSI3b MEXAYy pa3BUTHEM OHMOJIOTMM M COLHUAIBHO-
SKOHOMMYECKUMU M SKOJIOTMUYECKUMH MpOoOJieMaMU YeJlIOBEYECTBA; OLEHUBATh IOCIEICTBUS



CBOEH JCATENHHOCTH 10 OTHOIICHHWIO K OKpPYJXKAaIoIIed MPUPOTHON cpele, COOCTBEHHOMY
30POBBI0 W 3JI0POBBIO  OKPYKAIOIIMX JIIO€H; OOOCHOBBIBaTb M COOJIOJATh  MEpHI
npodHIaKTUKN WHPEKIMOHHBIX 3a00JIeBaHuil, MpaBuia MOBEACHUS B MPUPOAE U 0OecreueHus
0e30MacHOCTH COOCTBEHHOM >KU3HENEATEIbHOCTH B UPE3BBIYAMHBIX CUTYallUSIX HPUPOTHOTO U
TEXHOTCHHOTO XapakTepa; XapaKTepu30BaTh COBPEMEHHbIE HayudHble OTKpPBITHS B 001acTu
OuoJjoruu;

pasBUTHE y 00YYAIOLINXCSl MHTEIUICKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B mIpoliecce
3HAKOMCTBA C BBIJAIOIIMMHUCS OTKPBITUSIMH M COBPEMEHHBIMU HCCIIEIOBAaHUSMU B OHOJIOTHH,
pelaeMbIMH €10 MpoOJeMaMHu, METOJ0JIOTHEeN OHMOJIOrMYecKOro HCCIEeIOBaHusl, MPOBEICHUs
OKCIEPUMEHTAIBHBIX HWCCIEAOBAHUM, peleHns OWOJOTHYECKUX 3a/ad, MOJEIUPOBAHUSL
OMOJIOTUYECKUX 00BEKTOB U IPOIIECCOB;

BOCIIUTAHHUE Y OOYYArOIIMXCS LIEHHOCTHOTO OTHOIICHMS K KHBOW MPUPOJE B LIETIOM H K
OTIIENbHBIM €€ O00beKTaM U SBJICHUAM; (OPMHpPOBAHHE SKOJIOTHMYECKOH, TE€HETHUYECKON
IPaMOTHOCTH, OOIIEH KyJIbTyphl IMOBEIEHHUS B NPHUPOJEC; MHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHHMH;

npuodpeTeHre 00yJaroIMMHUC KOMIIETEHTHOCTH B PAllMOHAIIBHOM MPUPOAONOIH30BaHUH
(cobmroneHne TpaBUJl TIOBEJICHUS B IIPUPOJIC, OXpPaHbl BHUIOB, AIKOCHUCTEM, Oumocdepsl),
COXpaHEHUU COOCTBEHHOTO 3J0POBBS U 3I0POBbA OKPYXKAIOIIMX JIOACH (CoOmtoneHus Mep
npoQMIaKTUKK  3a0o0JieBaHUM,  oOecrieueHre  O€30MaCHOCTH  KU3HENEATECIbHOCTH B
Ype3BBIYANHBIX CUTYAIUSAX TPUPOJHOTO U TEXHOTCHHOT'O XapaKTepa) Ha OCHOBE MCIOJIb30BaHUS
OMOJOTUYECKUX 3HAHUN U YMEHUI B MOBCETHEBHOM KU3HU;

CO3/laHWE YCJIOBUH Ui OCO3HAaHHOTO BBIOOpa OOYYAIONIMMHUCS WHIWBHIYaTbHON
0o0pa3oBaTeNbHON TpPAaeKTOpUH, CHOCOOCTBYIOLIEH MocienyomeMy NpodecCHOHAaTIbHOMY
CaMOOIIPEJICIEHNIO, B COOTBETCTBUM C HWHIMBUAYAJIbHBIMU HHTEpECAMHU U MOTPEOHOCTAMHU
pEruoHa.

OO0miee ymMClIO YacoB, OTBEACHHBIX Ha H3yuyeHUE OHOJIOTMU Ha YriyOJIEeHHOM YpOBHE
cpennero obmiero oOpasoBanmsi, coctaBisier 204 uaca: B 10 wmacce — 102 gaca (3 yaca B
Heznento), B 11 kmacce — 102 gaca (3 vaca B Hezento).

Ot10op oOpraHuM3alMOHHBIX (OpM, METOJOB M CpeACTB OOyueHUs OMOJIOTUH
OCYIIECTBIISIETCS C YUETOM CIEHU(PHUKN €ro COACpKAHUS M HANPaBICHHOCTH Ha TPOJIOJIKEHUE
OHMOJIOTHYECKOr0 00pa3oBaHUsI B OPTaHM3ALMUAX CPEIHETO MPO(PECCHOHATBHOTO W BBICIIETO
oOpa3oBaHusl.

OO0s3aTenbHBIM YCIIOBHEM IpU OOYYEHHUH OMOJIOTHMHM Ha YIIyOJIEHHOM YpPOBHE SIBIISETCS
MpOBEACHUE J1AaOOpaTOPHBIX U TMpakTHUeckux pabdor. Takke ywacTue oOydarmmxcs B
BBITOJIHEHUH  TMPOEKTHBIX W y4eOHO-HCCIIEJIOBATENILCKAX  paboT, TeMaThka KOTOPBIX
OTIpeNieNIIeTCsl YYHUTEJeM Ha OCHOBE HMEIOIIMXCS MaTepUaIbHO-TEXHUYECKUX PECYpCoB U
MECTHBIX IPUPOAHBIX YCIOBHUH.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

CoaepxaHue MpPOrpaMMbl, BBIIECIEHHOE  KVYPCUBOM, HE BXOJAUT B  IPOBEPKY
rocynapcTBeHHoU utoropoi arrecrauuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpemenHast 6uosorusi — KOMIUIEKCHasi Hayka. Kpatkas ucropus pa3BuUTHS OHOJIOTHU.
buonornueckue Hayku M u3ydaemble UMH mpoOiembl. DyHmaameHTandbHbIC, MPUKIATHBIE U
IIOMCKOBBIE HAYYHbIE UCCIIE0OBAHUS B OMOJIOTUH.

3HavyeHue Ouojoruu B (HOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [lpodeccun, cBszannpie ¢ Owuonorueil. 3HaueHue OWUONOTMM B MPAKTHYECKON
JIEATEIbHOCTH YEJIOBEKA: MEJIUILIMHE, CEJIbCKOM XO34WCTBE, IPOMBILIJIEHHOCTH, OXpPaHe
HIPUPOJIBIL.

JleMoOHCTpaL Ul

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

Tabmuubl u cxembl: «CBsi3b OMOJIOTUU C APYTMMHU HayKaMm», «CucTeMa OMOIOTHYECKHX
HayK».

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

JKuBble cuctembl Kak mpeaMeT n3ydeHus: ouonsoruu. CBONWCTBA KUBBIX CUCTEM: €IHMHCTBO
XUMHYECKOTO COCTaBa, JUCKPETHOCTb WU ILIE€JIOCTHOCTb, CIIOXKHOCTh U  YHOPSAOYEHHOCTH
CTPYKTYpBI,  OTKpPBITOCTb, CAaMOOpPraHM3alys, CaMOBOCIIPOM3BEICHHE, Pa3ApakKUMOCTh,
WU3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpOoBHM OpraHu3aldd JKUBBIX CHCTEM: MOJEKYJSPHBbIMA, KIETOYHBIM, TKAHEBbIN,
OpraHNU3MEHHBIM, MONYJIILIHOHHO-BUIOBO, HKOCHUCTEMHBIN (OMOreoneHOTUYECKHIA ),
6uocdepHsbiil. IIporeccsl, NPOUCXOASIIME B KHUBBIX cucTeMax. OCHOBHbIE MPU3HAKH YKUBOTO.
Kuznp kak opma cymecTBoBaHus Marepuu. Hayku, u3ydaromue kuBble CUCTEMBI Ha Pa3HbIX
YPOBHSIX OpraHU3alllu.

N3yuenue xuBbIXx cucteM. Mertoapl Ouonorudeckod Hayku. HaOmromeHue, u3mepeHue,
DKCIIEPUMEHT, CHCTEMaTu3auus, MeTaaHanus3. [loHsaTHE O 3aBUCUMONM M HE3aBHCHUMOM
nepeMeHHoOl. [lnanupoBanue skcnepumenta. [loctaHoBka M mnpoBepka runore3. Hynesas
runore3a. [lonsTue BEIOOPKU U €€ 10CTOBepHOCTh. Pazdpoc B Ouonornueckux qaHHbIX. O1eHKa
JIOCTOBEPHOCTH IOJIYUEHHBIX pe3yslbTaToB. [IpHunHbBI MCKaXXEHUSI PE3yJabTaTOB HKCIEPUMEHTA.
[ToHsiTHE CTATUCTUUYECKOTO TECTA.

JleMoHCTpanuu

Tabmunpelr u cxembl: «OCHOBHbIE TPU3HAKH JKU3HU», «bHOJOrHMYecKre CcHucTeMbly,
«CBONCTBa )KMBON MaTepun», «Y pOBHH OPraHU3ALMM KUBOHM MPUPOIB», «CTpoeHNE )KUBOTHOM
KineTkn», «TkaHm  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIIOBEYECKOTO  OpPraHu3May,
«buoreonenos», «buocdepay, «MeToabl U3yUeHUS KUBOH PUPOIBD».

O0GopynoBanue: 1abopaTtopHOE 000PYAOBAHUE JIJIsl TPOBEACHUS HAOIIOACHHH, U3MEPEHUH,
SKCHEPUMEHTOB.

IIpakTyeckas padora «lcnonb30BaHME pa3IUYHBIX METOJOB IPHU M3YyYEHUH MKUBBIX
CUCTEM.

Tema 3. buonorus Kjierku



Knerka — cTpykTypHO-QYHKIMOHAIbHAS €IMHULIA >KUBOTO. VICTOpHUS OTKpBITUS KIETKH.
Paboter P. I'yka, A. JleBenryka. Kierounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOPUHU.

Metoabl MOJEKYISIpHOW M KJIETOYHOM OMOJIOTMH: MHUKPOCKONHA, Xpomarorpadus,
anekTpodopes3, MeTOJ MEuUeHbIX aToMoB, Au(QepeHnHanIbHOe EHTpU(YTrupoBaHHe,
KyJbTUBUPOBAHUE KIETOK. M3yueHue (UKCUPOBAHHLIX Kiemok. DIEKTPOHHAsT MHUKPOCKOIHS.
Konghoxanvnas mukpockonus. Bumanvnoe (npusicuznennoe) usyuenue Kiemox.

JdemMoHcTpauMu

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

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOCKOM», «cTtopus
pa3BUTHUS METOJIOB MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIPENapaThl PAaCTUTEIbHBIX, KUBOTHBIX MU
OaKTepHaIbHBIX KIETOK.

IMpakTnyeckas padora «/3ydeHue MeETOOB KIETOYHOH Omosioruu (xpomarorpadus,
anekrpodopes, nuddepennuanpaoe earpudyruposanue, [1LIP)».

Tema 4. XuMu4ecKasi OpraHu3anms KJIeTKU

XVMMHUYECKUH COCTAB KIETKU. Makpo-, MUKpO- U yJIbTPaMHUKPO3JIEMEHTHI. Bona u e€ poib
KaK pacTBOpHUTENS, peareHTa, y4yacTH€ B CTPYKTYPUPOBAaHUHU KIIETKU, TEIJIOPETYJIALHUU.
MuHepalibHbIE BEIIECTBA KIETKH, UX OMOJIOrHYecKast poib. POllb KATHOHOB M aHHOHOB B KJIETKE.

Oprannyeckue BelECTBA KIETKU. buosornyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OenkoBod Moiiekyinbl. IlepBuunas crpykrypa Oenka, menTuaHas
CBs3b. BTOpuuHas, TpeTuyHas, 4yeTBepTHUYHasi CTPYKTypbl. JleHaTyparus. CBoiicTBa OEIKOB.
Knaccudukanus 6enkos. buonornueckue GyHKIu 0enKkoB. [lpuonsi.

VYrneBoasl. MoHOcaxapuabl, AMCAXapHIbl, OJUrOcaxapuibl M monucaxapujbl. OOmumi
IUIaH CTPOEHUS M (PU3MKO-XUMHUECKHE CBOICTBa yrieBojnoB. buonornyeckue ¢yHKuIun
YTJIEBOJIOB.

Jlununel.  T'uppodunbHo-ruapodoOHBIe  cBoiicTBa.  Kiaccudukanus — aunujaos.
Tpurnunepunasl, Gochoaunuibl, BOCKU, cTepouibl. buonornyeckue Gpynkuuu aunuaos. O6mue
CBOWCTBA OMOJOTMYECKMX MeMOpaH — TeKy4YecTb, CHOCOOHOCTh K CaMO3aMBIKaHHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunosbie xucnotel. IHK u PHK. Ctpoenue HyknenHoBbIX KuCIOT. HykiaeoTumsl.
[Mpuniun kommnementapuoctu. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas crupaib.
Mecronaxoxaenue u 6uonorndeckue ¢pynkuun JJHK. Buast PHK. ®@ynkuun PHK B kietke.

Crpoenune monekyinsl AT®. Makposprudyeckue cBa3u B moiiekyine AT®. buosornyeckue
byakuun  AT®. BoccraHoBieHHBIE TMEPEHOCUYMKH, UX (QYHKIUU B KJIeTKe. [[pyeue
HyKleo3uompugocgamul (HTD,). CexBenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNRMOMUKU, NPOMEOMUKU.

CrtpykrypHast Ouojiorusi: OMOXMMHYECKHEe W OHOpU3NYECKHE HCCIEAOBAaHUSA COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYypbl Ouomonekyn. Modenupoeanue cmpykmypovl U @QYHKYui
Ouomonexkyn u ux komniexkcos. KomnvromepHulii Ou3aun u opeanuieckui cunmes 6UOMONEKY U
UX HenpUPOOHbIX AHANLO208.

JeMoHCTpPauMu

[Toptpetsrt: JI. [Tonunr, [Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankimun, ©. Canrep, C.
IIpy3unep.

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



Tabmuner u cxembl: «llepuonuyeckas TabauIa XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOABI», «BemecTBa B cocTaBe oOpraHu3smMoB», «CTpoeHHE MOJIEKYNbl Oenkay,
«CTpyKTYpbl OENnKOBOW MOJEKYIb», «CTpoeHHE MOJEKYJd YriaeBoAoB», «CTpoeHHEe MOJEKYI
nunuaoBy, «HykiienHOBBIE KUCIOTh», «CTpoeHue MOJeKyIbl ATDy.

O6opynoBaHue: XuMU4ecKas ocya 1 00opyaoBaHue.

JlaGopaTopHnas padora «OOHapyxeHue OEJIKOB C IOMOIIBIO KAUECTBEHHBIX PEaKIUil».

JlabopaTopnas padora «liccienoBaHnue HyKJIEMHOBBIX KUCIOT, BBIJIEICHHBIX U3 KIETOK
pa3IMYHBIX OPTaHU3MOBY.

Tema 5. CtpoeHue n QyHKIUM KJIETKHU

Tumbl KJIETOK: dyKapHOTHUECKass M mpokapuorudeckas. CTpyKTYypHO-(YHKIHOHAIbHBIC
00pa3oBaHus KJIETKH.

CrtpoeHue mnpokapuoTHuecKkoil kieTku. Kretoynas crenka OakTepuil u  apXeu.
OcoOeHHOCTH CTpOeHUs TeTepoTpodHON U aBTOTPO(HON MPOKAPUOTUYECKUX KIIETOK. MecTo u
pOJIb MPOKAPUOT B OMOLIEHO3AX.

Crpoenrie U (QyHKIIMOHHMPOBAHUE dYKapHOTHUECKOW KieTKH. [Imasmarndeckas memOpaHa
(mma3manemma). CTpykTypa IUIa3MaTHueckod MeMmOpaHbl. TpaHCIOPT BEUIECTB 4epes
I1a3MaTHYeCKyl0 MeMOpaHy: maccuBHBIA (auddys3us, obnery€éHHas nuddysus), aKTHUBHBIN
(epBUYHBIA W BTOPUYHBIN aKkTUBHBIN TpaHcnopt). [lomymponumaemocts mMemOpansl. PaboTa
HATPHUII-KaJIMEeBOr0 Hacoca. JHAOMUTO3: MUHOUTO3, paronnTo3. Dk3ounTo3. Kinerounas creHka.
Crtpykrypa v QyHKIUU KJIETOYHON CTEHKU pacTeHUi, rprOOB.

[Mutomnazma. L{uto3ons. Llutockener. JIBwkenue uutomnazMbl. OpraHOUIbl KIIETKH.
OnHoMeMOpaHHbIE OpraHOUbl KIETKH: 3HAoIazmaTrueckas cetb (JI1C), anmapar [Nonbaxwy,
JU30COMBI, UX CTpoeHHE W (YHKIUU. B3anMoCBS3b OAHOMEMOpPAaHHBIX OPraHOUIOB KIIETKH.
CrpoeHue TrpaHyJISIpHOTO peTukynyma. Mexanusm nanpasnenus 6enkoeé ¢ OIIIC. Cunres
pactBopuMbIX  OenkoB. CHHTe3  KJIETOYHBIX  MeMOpaH. Inmagkuit  (arpanHynsipHBIi)
sHOIUIa3MaTHUecKuil peTukynyM. CekperopHas ¢yHkuus anmapata ['onbmxu. Moouguxayus
benxos 6 annapame I onvoorcu. Copmupoexa 6enkos 6 annapame I onv0dcu. TpaHCTIOPT BEUIECTB
B KJIeTke. Bakyonu pactutenbHbIX kieTok. Kierounstit cok. Typrop.

[TomyaBTOHOMHBIE OpraHOWABl KJIETKU: MHUTOXOHAPHUM, IUIACTUABL. [Ipoucxoorcoenue
mumoxonoputi u naacmuod. Cumdbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GyHKIMKM MHUTOXOHIpUH W 1actui. [lepBuuHBIE, BTOpPHYHBIE H CIOXHBIE IUIACTHIBI
(OTOCHHTE3UPYIOIUX JYKApUOT. XJIOPOIUIACTBl, XPOMOIUIACTBI, JICHKOMIACThl  BBICHIUX
pacTeHuN.

HememOpannbie opranouzs! kinetku CtpoeHune u (yHKIUU HEMEMOpPaHHBIX OpPraHOHIO0B
KieTku. PubGocomsl.  Ilpomescymounvie Quramenmol. MuxporiaMeHTbl. AKmuHo8ble
Mukpogunamenmsi. MBpIILIEUHbIE KIETKU. AKMUHOBble KOMNOHEHMbl HEMbIUEUHbIX KIEmOK.
MuxkpotpyOouku. Kietounsrii nentp. CrTpoeHHe | JABWKEHHME JKTYTHKOB M PECHUYEK.
Muxkpotpy6ouku nuroriasmsl. Llentpuons. berku, accoyuuposanuvie ¢ MukpoguiameHmamu u
Mmuxpompyboukamu. Momopmwie benxu.

SAnpo. Obonouka gapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHHE M (DYHKIUH.
Snepubliii GenkoBbli MaTpuKc. [IpoCTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HMHTEp(ha3HOM
anape. Jyxpomamun u 2emepoxpomamur. benku XpomMaThHa — TUCTOHBIL. J{uHamuxa s0epHouU
060n104KU 8 Mumose. foepHuiti mpancnopm.

Knerounsle  BkiroueHus.  CpaBHHMTENbHAs  XapaKTEPUCTHUKA  KIETOK  DYKapHOT
(pacTUTENnBHOM, KUBOTHOM, TPUOHOI).

JleMoHCTpauMu



[Toptpetsi: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmuubl u cxembl: «CTpoeHHE SYKapHOTHYECKOH KIETKH», «CTpoeHHe >KMBOTHOMN
KJIeTKN», «CTpOeHUE pacTUTENbHON KieTKn», «CTpoeHrne MUTOXOHIpUMY, «Sapo», «CtpoeHue
IIPOKAPUOTUYECKOU KIICTKH.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKPOIIPENApaTbl PacTUTENIbHBIX, KUBOTHBIX
KJIETOK, MUKPOIIPETIapaThl 0aKTepUAIbHBIX KJIETOK.

JlabopaTopnasi paGora «l3ydueHne CTpOeHUs KIETOK pa3IMUHbIX OPIraHU3MOBY.

IIpakTuyeckasi padora «l/3yueHue CBONCTB KIETOYHOU MEMOpaHBI.

JlabopaTopnas pabora «lccienoBanue ImIa3mMoian3a U ACIUIa3MOJIM3a B PACTUTEIIBHBIX
KJIETKax.

IIpakTHyeckas padora «3yueHue IBUKEHUS HUTOIIA3Mbl B PACTUTEIBHBIX KIETKaX)».

Tema 6. O0MeH BelleCTB U IPpeBpallleHHe JHEPIMHU B KJIeTKe

AccUMMIIAIMS U JUCCUMWIALUS — JIBE€ CTOPOHBI MeTabosn3ma. Tumbsl oOMeHa BEIleCTB:
aBTOTpOoGHBIH ®  TeTepoTpoHBIA. YdyacTHe Kuciopoga B OOMEHHBIX — IpoIeccax.
OHepreruyeckoe obOecrnieueHue kiertku: npespaimeHue AT® B 0OMEHHBIX MHpoleccax.
depMEeHTAaTUBHBIN XapakTep peakuuid KIEeTOYHOro Mmeraboiusma. DepMeHThl, UX CTpPOEHHE,
cBoiicTBa W MexaHu3M aedctBus. Kodepmentsl. Otianuus (GepMEHTOB OT HEOPraHUYECKHX
KaTajau3aTopoB.  benku-akTuBaTOppl UM OEIKU-UHTMOUTOpBL.  3aBUCUMOCTb  CKOpPOCTHU
(epMEHTATUBHBIX PEAKIHIA OT PA3IMYHBIX (PaKTOPOB.

IlepBUYHBI CHHTE3 OpraHMYECKHUX BelleCcTB B KieTke. DorocuHTe3. AHOKCUSEHHbIU U
oKcuzennvlli  pomocunmes 'y oaxmeputi. Ceemocobuparowue nuemenmvl U NUSMEHMbl
peaxkyuonroz2o yenmpa. Ponb xjoporuactoB B mporuecce porocunTe3a. CBeToBas U TEMHOBas
dazel. @omoovixanue, Cz., Cs. u CAM-munvt pomocunmesa. [IpogyKTUBHOCTE (DOTOCHHTE3A.
BausiHue pa3nuuHbIX GakTOpPOB HA CKOPOCTh (POTOCHHTE3a. 3HaUeHHE (POTOCHHTE3A.

XemocuHTe3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPHU(PHULIHPYIOIIHNE
OaxTepuu, )Kene300aKkTepuu, cepoOaKTepru, BOJOPOIHbIE OaKTepuH. 3HAUEHUE XEMOCHHTE3A.

AHaspobHble opraHu3Mbl. Buasl OpoxkeHus. [IpoaykTsl OpoXeHHsI U UX HCIIOJIb30BaHUE
4eJI0BEKOM. AHa’pOOHBIE MHKPOOPTaHU3Mbl KaK OOBEKThl OMOTEXHOJOTMH U BO30yIUTENTH
001e3HEeH.

AdpoOHBIE OpraHW3Mbl. JTambl YHEPreTUYECKOro oOMeHa. [loAroTOBUTENBbHBIA ITarl.
['mukonu3 — 6eCKUCIOPOAHOE PACHIEINIEHUE TIIOKO3HI.

buonoruueckoe okuciaeHHE, UIU KIETOYHOE JbIXaHuEe. Poib MUTOXOHIpHI B Ipoleccax
O6uonornyeckoro okucieHus. Lluximdeckue peakuuu. OxuciautenbHoe (GochopuimpoBaHHE.
Onepeuss membpannozo epaouenma npomonos. Cunmes ATD: paboma npomounon ATD-
cunmasel. llpenMyiiectBa a’poOHOTO MyTH OOMEHa BEIIECTB IMEpe]  aHadPOOHBIM.
O} PeKTUBHOCTD IHEPTETHIECKOTO OOMEHA.

JleMoHCTpanuu

[Toptpetsr: Ix. [Ipuctin, K. A. Tumupsses, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuupl 1 cxembl: «POTOCHHTE3», «DHepreTudeckuii oomen», «bunocunre3 Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

OO6opynoBaHue: CBETOBON MUKPOCKOI, 000pYJOBaHUE JJIsl IPUTOTOBJIEHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIPENAapaToB.

JlaGopaTtopnas padora «/3yueHne KaTaJTUTHUECKOW aKTUBHOCTH (EpMEHTOB (Ha
IpUMEpPE aMHJIa3bl WK KaTanas3bl)».



Jladboparopnasi padGora «/3yuenue (QEpMEHTATHBHOTO PACIICIUICHUS TEPOKCH/IA
BOJIOPO/Ia B PACTUTEIbHBIX U )KUBOTHBIX KJIETKaX).

JlaGopaTopHnas padora «CpaBHeHHE MPOLECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE TTPOLIECCOB OPOKEHUS U JIBIXAHUSI.

Tema 7. HaciiencrBenHasi uHpopManus U peaju3anus eé B KJIeTKe

Peakuuu matpuunoro cunresa. [IpuHIUIT KOMIUIEMEHTAPHOCTH B PEAKIUAX MATPUUYHOTO
cuHTe3a. Peanmsanus HacnencTBEHHONM uWHpopMauuu. |'eHeTHyecKwil KOX, €ro CBOWCTBA.
Tpanckpunuus — matpuudbli cuaTe3 PHK. [IpuHIMIBI TpaHCKPUIIIMK: KOMILIEMEHTAPHOCTb,
aHTUNAPAIUICIBHOCTh, ACUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6 syxapuomuueckot
kremxke. Hexooupyrowue PHK.

Tpancnsus u e€ aranbl. Yyactue TpancnoptHeix PHK B GuocunTese Oenka. YcnoBus
O6uocunTe3a 6enka. KogupoBanue aMuHOKUCIOT. Ponbs pubocom B OuocuHTe3e Oenka.

Coepemenunvie npedcmagienus 0 cmpoeHuu ceHog. OpraHu3aiusi FeHoMa y MPOKapuoT U
DYKapHOT. Perymsanusi akTHBHOCTH TE€HOB y MpokapuoT. ['mmore3a omepona (. XKaxoO, XK.
Mano). MonekynapHvle mexaHuzmvl dKcnpeccuu 2enog y aykapuom. Ponv xpomamuma 6
peaynayuu pabomwl 2ernos. Perynsius 0OMEHHBIX MpolieccoB B kiieTke. KieTounslii romeocTtas.

Bupychl — HeksleTouHble ()OPMBI KU3HU U OONMUTaTHbIe Mapa3uThl. CTpOEHHE MPOCTHIX U
CIIOXHBIX BHPYCOB, PETPOBHPYCOB, OaktepuodaroB. Kuzuennwii yuxn [[HK-codepacawux
supycos, PHK-cooepocawux supycos, bakmepuogacos. Obpamuas mpancKkpunyus, peeepmasa,
unmezpasa.

Bupycubie 3aboneBaHusi uenoBeka, KUBOTHbIX, pactenuid. CIINIA, COVID-109,
COIMATHbHBIE U METUIIMHCKHUE TIPOOIIEMBL.

Buoungpopmamura: unmeepayus u ananuz 6onvuiux maccusos («bigdata») cmpyxmypHuix
buonoeuveckux OauHvix. Hanomexwonoeuu 6 oOuonoeuu u meouyuwe. Ilpoepammupyemvie
@yukyuu 6enxos. Cnocobwbi 0ocmasKu 1eKapcme.

JleMoOHCTpaL U

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

Tabmumet u  cxembl: «buocuHTe3 Oenmka», «[eHeTnueckuii Koa», «Bupych»,
«baxrepuodarm».

IIpakTuyeckas padora «Co3aHnue MOJIEIN BUPYCay.

Tema 8. J/Ku3HeHHbIN HUKJI KJIETKH

Knetounslii nuki, ero mepuoisl u perymsnus. Muatepdaza u muro3. OcoOeHHOCTH
MpoIecCcoB, mpoTekaronux B uHTepdase. [loaroroBka kietku K aeneHuto. [IpecuHTeTHUeCKUit
(TOCTMUTOTUYECKHI), CUHTETUYECKUH M TOCTCUHTETUYECKUI (MPEMUTOTUYECKHUI) MEePUOIbI
uHTEp(Pa3HI.

Marpuunelii  cunre3 JHK —  perumkanms. Ilpunnuner  perumkanun — JIHK:
KOMIUIEMEHTAPHOCTh,  MOJYKOHCEPBAaTUBHBI  CHUHTE3, aHTUIAPAUIENbHOCTh. MexaHu3m
permukanuu  JIHK.  Xpomocombl. Ctpoenne xpomocoMm. TermoMepbl U TeloMepasa.
XPpOMOCOMHBIIT HA0Op KJIETKHM — KapUOTHUIl. JIMIIIOWIHBIA M TaryiouJHBIA HAOOPHI XPOMOCOM.
['omonoruynsie xpomMocomsl. [1010BbIE XPOMOCOMBL.

Henenne kierku — mMuto3. CTaguu MHUTO3a U MPOUCXOJAIIME B HUX MPOLECCHl. THIIbI
muto3a. Kapuoknnes u nutokuHes. buonornueckoe 3HaueHNE MUTO3a.

Perymsmuss mMuToTHueckoro unukia kieTku. [IporpamMmmupyemasi kierouHas rubenb —
arornTo3.



Knerounoe siapo, XxpoMocombl, GyHKIIMOHATIbHAS TeHOMUKA. Mexanuzmvl nporugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kniemkay» — buoungopmamuvecxkue
Mooenu YHKYUOHUPOBAHUS KILeMKU.

JdemMoHcTpauMu

Tabmuupl u cxembl: «Ku3HEHHBI LUK KIETKW», «Muto3», «CTpoeHue XpomMocomy,
«Permmukanus JJTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOIN, MHUKpompenaparsl: «MHUTO3 B KJIETKAaX KOpeIKa
JTyKay.

JlaGopaTtopHas padora «/3yueHre XpoMOCOM Ha TOTOBBIX MUKpOIIpENapaTax.

JlabopaTopnas pa6ora «HaOnroneHne MuTo3a B KIETKaX KOHUMKA KOpEIIKa Jyka (Ha
TOTOBBIX MUKPOIpENapaTax ).

Tema 9. Ctpoenne n GyHKIIUM OPraHU3MOB

buonornueckoe  pasHooOpazue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJIOHHAJIbHEIE,
MHOTOKJIETOYHbIE OPTaHU3MBbI.

Oco0eHHOCTH CTPOEHUS U KUZHEAESITEIbHOCTH OJHOKIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIIH, Ipyrue NpoTUCThl. KojgoHuanbHbIe
OpraHU3MBI.

B3anMocBs3b 9acTei MHOIOKJIETOYHOTO OpraHu3Ma. TkaHU, OpraHbl U CUCTEMBI OPraHOB.
Opranusm Kak enuHoe 1eioe. 'omeocras.

Tkanu pacrenuit. Tumbel pacTUTENBHBIX TKaHEW: o0Opa3oBaTeNbHAs, MOKPOBHAs,
MPOBOIIAs, OCHOBHAsA, MexaHuueckasd. OcoOeHHOCTH CTpOeHHUs, (QPYHKIUN U PaclonoKeHus
TKaHE! B OpraHax pacTEHUM.

TkaHu JKUBOTHBIX M  4Ye€JOBeKa. THUNBI JKUBOTHBIX TKaHEW: JIUTEIHAIbHA,
COEIMHUTENbHASA, MbllleuHas, HepBHas1. OCOOCHHOCTH CTpPOeHUs, (PYHKIMHA M PaCHOJIOKEHUS
TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKa.

Oprasbl. BereratuBHbie U reHEpaTHBHBIE OpraHbl pacTeHU. OpraHbl U CUCTEMBI OPTraHOB
YKUBOTHBIX U 4yenoBeka. DyHKIIMK OpraHOB U CUCTEM OPTaHOB.

Omnopa Tena opranusmoB. Kapkac pacrenuii. CkeneTsl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapykHbIl U BHyTpeHHUI ckeneT. CTpoeHHe U TUIIbl COEAMHEHUS
KOCTEH.

JBwxeHue opraHu3MoB. JIBUKEHHE OJHOKJIETOYHBIX OpPraHU3MOB: aMEOOHMIHOE,
JKTYTUKOBO€, pEeCHUYHOe. J[IBM)K€HHE MHOTOKJIETOYHBIX PpACTEHUH: TpPOMU3Mbl M HACTHUH.
JIBuKeHre MHOTOKJIETOYHBIX JKUBOTHBIX M Y€JIOBEKAa: MbIlIeyHas cucreMa. Pednexc. CkeneTHbie
MBIIIIIBI ¥ UX padoTa.

[Tutanue opranusmoB. IloriomieHne BoAbl, YIIEKUCIOrO ra3a U MUHEPAIbHBIX BEIIECTB
pacteHusiMu. [luTtaHue >KUBOTHBIX. BHYTpPUIIONOCTHOE W BHYTPUKIETOYHOE MHILEBApEHHUE.
[luraHne TMO3BOHOYHBIX XUBOTHBIX. OTAENbI MUIIEBAPUTENBHOTO TpakTa. llumieBaputenbHble
xene3bl. [IuieBapurenbHas cucreMa 4eoBeKa.

Hpixanne opranu3MoB. [[pixanue pactennid. J{prxanne sxuBOoTHBIX. uddy3us ra3oB yepe3
MOBEPXHOCTh KIeTKU. KokHoe nbixaHue. JlpIxarenbHas MoBepXHOCTh. JKabepHoe U JErodHoe
IbIxaHue. JIpIxaHue TMO3BOHOYHBIX »HBOTHBIX M YEJOBEKAa. OBOJIOLMOHHOE YCIOXHEHUE
CTPOCHHMs JETKUX ITO3BOHOYHBIX >KMBOTHBIX. JlpIXaTenpHas cuCTeEMa 4YeloBeKa. MeXaHu3Mm
BEHTWISILIMM JETKUX Y NTUI] U MIIeKoNUTaomuX. Perynsanus apixanus. JlpixareabHble 00bEMBI.

Tpancnopr BeleCTB y OPraHU3MOB. TpaHCIOPTHBIE CUCTEMBI pacTeHuil. TpaHcmopt
BEUIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u €€ opranbl. KpoBeHocHas cucrema
MTO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. (Cepane, KpPOBEHOCHBIE COCYyAbl M KpoBb. Kpyru



KpOBOOOpaIieHus.  OBOJIIOLIMOHHBIE  YCIOXHEHHMSI  CTPOCHHS  KPOBEHOCHOM  CHCTEMBI
NIO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ peryasnus.

Boinenenne y opraHu3moB. BeiaeneHue y pacTeHuid. BelneneHue 'y KUBOTHBIX.
Cokpatutenpupie Bakyonu. Opranbl BbiieneHus. PuibTpanus, cekpeuuss u  oOpaTHOe
BCAChIBAHHE KaK MEXaHU3Mbl pabOThl OPraHoB BbiAeNeHus. CBs3b MOJOCTU Tejla ¢ KPOBEHOCHOM
U BBIICTUTEIBHOM cHUCTeMaMu. BplieneHrne y Mmo3BOHOYHBIX JKMBOTHBIX M yesoBeka. [loukw.
Crpoenne u pyHkunonupoBanue Heppona. Ob6pa3zoBaHne MOYH y YETIOBEKA.

3amuTa y OpraHu3MoB. 3alldTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil u
IUCTBI TPOCTEHIINX. 3allTa Y MHOTOKJIETOUHBbIX pacTeHuil. Kytukyna. CpencrBa macCUBHOM U
XAMHUYECKOW 3a1UThl. ODUTOHUUIBI.

3amuTa y MHOTOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI M MX MPOU3BOAHBIC. 3alllMTa OpraHu3Ma
or Oone3neil. MMmyHHas cucrema uenoBeka. KileTOUHBII W TyMOpalbHBII WMMYHHUTET.
Bpoxnéuuslii u  mprOOpeTEéHHBI  crenuuueckuii UMMYHUTET. Teopus KJIOHAJIbHO-
cenexktuBHoro nmmyHnurera (I1. Dpnux, ®@. M. bepner, C. Tonerasa). Bocnanutenbable OTBETHI
opranu3MoB. PoJib BpoXIEHHOTO UMMYHHUTETA B PA3BUTHUH CUCTEMHBIX 3a00JI€BaHUH.

Pa3apaxxuMocTe M perynsuus y OpraHu3moB. PazipakumMocTb y OJHOKJIETOYHBIX
opranu3moB. Takcucel. Pazgpaxxumocts U peryisiuus y pacteHui. PocToBble BeliecTBa M HMX
3HauEHUE.

HepBHast cucrema u peduieKTopHas peryisnus y >KHBOTHBIX. HepBHas cucrema u eé
OTZEJbl. DBOJIIOIMOHHOE YCJIOXKHEHUE CTPOCHUSI HEPBHOM CHCTEMBbl y KUBOTHBIX. OTaenbl
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX KUBOTHBIX. Pedrexc u pednexkropnas ayra. besycioBHbie u
YCJIOBHBIE PE(IIEKCHI.

['yMopasibHast perynsmusi W SHIAOKPUHHAS CUCTEMa J>XKMBOTHBIX W 4YesoBeka. JKeresbl
DHJIOKPUHHOM CHCTEMBI M HX TOpPMOHBI. JleicTBUE TOpMOHOB. B3anMOCBsA3b HEPBHOU U
SHAOKPUHHOU cucTteM. [ umoranamo-runoduzapHas cucrema.

JleMoOHCTpaL U

IToptper: U. I1. ITaBnoB.

Tabmuiel u cxeMbl: «OTHOKIETOYHBIE BOAOPOCINY», «MHOTOKIETOUHBIE BOIOPOCIH,
«bakrepun», «lIpocreiimue», «Opranbl LBETKOBBIX pacTeHHil», «CHCTEMBI OpraHOB
MO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHee CTpOeHHE HACEKOMBIX», «TKaHM pacTeHuUi,
«KopneBbie cucrembl», «CtpoeHue crebis», «CTpoeHHe JUCTOBOM IUIaCTUHKW», «TkaHu
JKUBOTHBIX», «Ckener 4yenoBekay, «llumeBapurenbHas cucreMa», «KpoBeHOCHas cuctemay,
«/prxarenbHast  cucrema», «HepBHas cucrema», «Koxa», «MpbllleyHass cUCTEMay,
«BpraenurenpHas cuctemay, «JHIOKpUHHAsA cucTeMa», «CTpoeHHne MbIibD, «MMyHHUTETY,
«KumeynononoctHeie», «CxeMa MUTaHUs pacTeHui», «KpoBeHOCHbIE CHCTEMBbI TO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue miaHapun», «BHyTpeHHee CTpOeHHE JO0KIEBOI0
yepBs», «HepBHas cucrema pwid», «HepBHas cucrema narymku», «HepBHas cucrema
npecMbikatomuxcs», «HepBHast cuctema ntuny, «HepBHas cuctema MIIEKONMTAIOMINX,
«HepBHas cuctema yenoBekay», «Peduexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKPOIPENapaThl OJHOKJIETOYHBIX OPTaHHU3MOB,
MUKpOIpenaparsl TKaHeH, paKOBUHBI MOJITFOCKOB, KOJUJIEKIIMM HACEKOMBIX, UTJIOKOXKHUX, JKUBBIC
9K3EMIUIAPhl KOMHATHBIX pPacTEHH, TepOapuu pacTeHUN pa3HbIX OTAENIOB, BJIaKHbIE IperapaThl
’KUBOTHBIX, CKEJIEThl TTO3BOHOYHBIX, KOJJIEKIIUU OECIIO3BOHOYHBIX )KUBOTHBIX, CKEJIET YeJIOBEKa,
o0opymoBaHue Js JEMOHCTpPAIlMM IMOYBEHHOTO ¥ BO3AYIIHOTO THTAHUS PACTCHUH,
pacuieryieHus Kpaxmaia u  OelkoB ToJ JeiicTBueM (epMEeHTOB, OOOpYyZOBaHUE IS



JIEMOHCTPALIMH OIBITOB MO U3MEPEHUIO )KM3HEHHON €MKOCTH JIETKUX, MEXaHU3Ma JbIXaTEIbHbIX
JBUKEHUM, MOJIEJIM TOJIOBHOT'O MO3Ta Pa3INYHbBIX JKUBOTHBIX.

JlabopaTopHas padora «/3yueHue TkaHel pacTeHHII.

JlaGoparopHas padora «/3yueHre TKaHel JKMBOTHBIX).

JlaGopaTropHas padora «/3yyeHrne opraHoB IBETKOBOT'O PACTEHUSI.

Tema 10. Pa3MHOkeHHMe U pa3BUTHE OPTAaHU3MOB

®opMbl pa3MHOXKEHHUSI OPTaHU3MOB: Oecrionoe (BKJII0Yasi BEreTaTUBHOE) U 110JI0BOE. Buibl
0ecro10ro pa3MHOKEHUS: TOYKOBAaHUE, CIIOPYIISIINS, pparMeHTalus, KJIOHHPOBAHUE.

[TonoBoe pasmuHoxkeHnue. IlonoBele kineTku, unu ramerel. Meio3. Craguu Meiio3sa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bruonorndeckuii CMbICI MeH03a U II0JIOBOTO
npouecca. Melo3 U ero MecToO B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe  pasButhe. l'ameroreHe3 y JKUBOTHbIX. [loyioBble — Kene3bl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KJIeTOK. CrepMaroreHe3 u ooreHe3. CTpoeHHE MOJIOBBIX
KJIETOK.

Omnog0TBOpEHHE M AMOPUOHAIBHOE Pa3BUTHE KMBOTHBIX. CIOCOOBI OIUIOAOTBOPEHUS:
Hapy»KHoe, BHyTpeHHee. [lapTeHorenes.

WuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHUOIOTHS — HayKa O Pa3BUTHU
opranusMoB. Mopgoeenes — 00Ha u3 enaguvix npoodrem ambpuonocuu. Konyenyus mopghocernos
u mooenu mopghocenesa. Ctaauu >MOPHOTEeHE3a KUBOTHBIX (Ha MpUMeEpe JATYIKH). Jpobnenue.
Tunsl apobnenus. [emepmunuposanuoe u Hedepmunupoganuoe opodrenue. brnacmyna, munol
onacmyn. OcoOeHHOCTH POOJIEHUsT MIIEKOMUTAIOMIUX. 3apOJIbIIIEBbIe JIMCTKH (TaCTPYJIALINS).
3aknajKka OpPraHOB W TKaHEW U3 3apOJBIIIEBBIX JHUCTKOB. B3anMmHOe BiHMsSHUME YacTel
pa3BUBAIOIIETOCS  3apojibliia  (3MOpUOHATbHAS MHAYKIMS). 3akiajka IulaHa CTPOCHHS
JKUBOTHOTO KakK pe3ylbTaT HepapXWUYeCKHX B3aMMOJEWCTBUM reHoB. BimsHue Ha
AMOpPHOHANIEHOE Pa3BUTHE PA3IUYHBIX (PAaKTOPOB OKPYKAIOIIEH Cpebl.

Poct u pasButue xuBoTHbIX. IlocTamOpuoHanbHbI mnepuon. IlpsmMoe u Hempsimoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M IMO3BOHOYHBIX >KHBOTHBIX.
buonornueckoe 3HaueHUE NPSIMOrO0 W HENPSIMOTO Pa3BUTHUSA, UX PACHPOCTPAHEHUE B MPHUPOJIE.
Tunbel pocta >XUBOTHBIX. DakTOpbl PETYNSIMUM POCTAa KUBOTHBIX U yenoBeka. Craguu
MOCTAMOPHUOHAIIBHOTO DPAa3BUTHUSl y JKUBOTHBIX M uesjoBeka. [lepuosibl OHTOreHe3a 4YesloBeKa.
Crapenue 1 cMepTh Kak OMOJIOrMYECKHUEe POLECCHI.

PasmHoxeHue u pasButue pacreHuil. ['amerodur u crnopodur. Meiio3 B KU3HEHHOM
nukie pacreHuil. OOpa3zoBaHue cmop B Imporecce Meio3za. ['ameToreHes y pacTeHMH.
OmIog0TBOpEHNE M Pa3BUTHE PACTUTENBHBIX OPraHu3MOB. JIBOWHOE OIUIOJIOTBOPEHHE Y
I[BETKOBBIX pacTeHuit. OOpa3zoBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbI PEryIsUU OHTOTE€HE3a Y PACTEHHUM U )KUBOTHBIX.

JleMoHCTpanuu

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

Tabmunpl u cxembl: «BereraTuBHOe pazMHOKeHUE», « THUIBI GECHOIOr0 pa3MHOKEHUS»,
«Pa3MHOXEHHE XJIaMUJIOMOHa/bl», «Pa3MHOXeHUE HBIIIEHb», «Pa3MHOXEHUE TUJIPBDY,
«Meito3», «Xpomocombl», «['amerorenes», «CTpoeHHE SULEKIETKH M CIHEPMATO30HUAa»,
«OcHoBHBIE cTaauu OHTOreHe3a», «lIpsiMmoe m Hempsamoe pa3ButHe», «Pa3BUTHE MailcKoro
Kykayn, «Pa3Butue capanum», «Pa3Butue narymkmn», «/[BoliHOe OMIOAOTBOPEHUE Y IIBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOIOJBHBIX M JABYIOJBbHBIX pacTeHUN», «KHU3HEHHBIN UK
MOpPCKOM  KamycTel», <«JKWM3HEHHBIM IUKI MXxa», <OKW3HEHHBIH LMK IANOpOTHUKAY,
«KU3HEHHEIN IIUKJI COCHEI.



OO6opynoBaHHue: CBETOBOW MHUKPOCKON, MUKPOIIpENapaThl SUIIEKIECTOK U CIIEPMaTO30M/IO0B,
Mojienb «L{uKI1 pa3BUTHS JIATYLIKIY.

JlabopaTtopnass paGora «lI3yuyeHue CTpOEHMsSI TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparaxy.

IIpakTuyeckass padora «BblsBIeHHE NPU3HAKOB CXOJCTBA 3apOAbIIIEH IO3BOHOYHBIX
YKUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHuEe OpraHoB Pa3MHOKEHUS BBICIIUX PACTEHUN».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U U3MEHYMBOCTH OPraHM3MOB

Hcropusi cTaHOBIIGHUS W Pa3BUTHS TeHETUKH Kak Hayku. PaGotel I'. Mengpens, I'. ne
@®puza, T. Moprana. Ponb oTeuecTBeHHBIX Y4Y€HBIX B pa3BUTHM reHeTuku. Pabotsr H. K.
Konsuosa, H. U. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHbIE T€HETUYECKUE MOHATHUS U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, AJJIEJIbHbIE
IeHbl, aJbTEPHATUBHbIE NPU3HAKH, JOMMHAHTHBIM M PELECCUBHBIM MPU3HAK, TOMO3UIOTA,
TeTepO3UroTa, YUCTas JIMHUS, THOPUABI, reHOTHIN, (GeHotur. OCHOBHBIE METOJbl T'C€HETHUKU:
TUOPUAO0IOTHYECKHM, TUTOIOTUYECKHI, MOJIEKYIISIPHO-TEHETUYECKHIA.

JdeMoHcTpannn

[Toptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konbsuos, H. 1. Basunos, A. H.
benozepckwii, I'. 1. Kaprieuenko, 0. A. ®ununaenko, H. B. Tumodeer-PecoBckwuii.

Tabmuis! U cxeMbl: «MeTOoIbl TeHETUKIY, «CXEMBbI CKpEIIBaHUS.

JlabopaTopnasi padora «/[po3oduia kak 00bEKT FTeHETHUECKUX HCCIEAOBAHUN.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpemuBanue. IlepBbiii 3akoH MeHaens — 3aKoH €IMHOOOpa3Hs
ruOpusioB nepBoro nokojeHus. IIpaBuno gomuHupoBaHus. Bropoil 3akoH MeHzens — 3aKkoH
pacuieneHus npu3Hakos. L{uTomoruueckue 0CHOBBI MOHOTHOPUAHOTO CKpeluBaHus. ['unoresa
YUCTOTHI FaMeT.

AHanuzupytoniee  ckpemuBaHue.  [IpoMexyTouHbIi ~ XapakTep  HaclleZJOBAHMUS.
Pacmiennienue npu3HakoB MIPU HETIOJIHOM JIOMUHUPOBaHUH.

Jurubpunnoe ckpemuBaHue. TpeTuil 3akoH MeHaens — 3aKOH HE3aBHCHMOTO
HacJIeJOBaHMsI MPU3HAKOB. [{uToI0ornueckrie 0CHOBBI AUTUOPUTHOTO CKPELBAHUS.

CueruienHoe HacnenoBanue npuzHakoB. Padoter T. Moprana. CuerieHHoe Hacae10BaHNE
T€HOB, HAapYIIEHNE CLETUIEHNUS MEX1y F'eHaMu. XpOMOCOMHasl TEOpHs HACJIEICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OINpEAEIEHUS Iosla. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbll moj. ['eHeTmdeckas CTPYKTypa IIOJOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CLHEIJIEHHBIX C TIOJIOM.

I'enoTun kak uenoctHas cucrema. [lnefiorponus — MHOKECTBEHHOE IECMCTBHE TI€HA.
MHoOeCTBEHHBIM ayuienu3M. B3aumoneicTBue HeauleNbHbIX IeHOB. KommiemeHTapHOCTb.
Onwucra3s. [Tonnmepns.

I'eHeTMYEeCKUI KOHTPOJb PpA3BUTHsS pPACTEHUM, JKMBOTHBIX M 4YEJIOBEKAa, a TaKxKe
(U3MOJIOTMUECKUX MPOIECCOB, TOBEACHUS W KOTHUTUBHBIX (yHKUMH. ['eHeTmueckue
MEXaHU3Mbl CUMOHMOI€HEe3a, MEXaHU3Mbl B3aUMOACUCTBUS «XO3SIMH — MapasuT» U «XO35AUH —
MuKpoOrnom». ['eHeTHuecKre acreKThl KOHTPOJIS U U3MEHEHUs HacjeICTBEHHOW nH(popMaluu B
MTOKOJIEHUSIX KJIETOK M OPraHU3MOB.

JleMoOHCTpanuu

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



Tabmumpl u cxemsl: «I[lepBbiii 1 BTOpOM 3akoHBI MeHnens», «Tpetuit 3akoH MeHumemns»,
«Ananuzupymoliee ckpeluBanuey, «Hemnonnoe noMmuanpoBanue», «CLemieHHOE HaclleJOBaHUE
MPHU3HAKOB y Apo30d by, « eHeTnka nonay, «Kapuorun yenoekay, «Kapuotun apo30Quiib,
«Kapuorun ntuis», «MHOXKECTBEHHBIN ajienn3M», «B3anMoneincTere reHoBy.

O6opynoBaHue: MOAENb AJs JIEMOHCTpPAllMU 3aKOHOB €IUHO00pasusi rHOpUA0B IEPBOIrO
MOKOJICHHSI M PACUIEIUIEHUs] MPU3HAKOB, MOJEIb JJISI JEMOHCTPALMM 3aKOHA HE3aBHUCUMOIO
HACJICIOBAHUS IPU3HAKOB, MOJIEIIb JJIsl IEMOHCTPAMK CUEIUICHHOTO HACJIEIOBAHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/Ipo3zodunar.

IIpakTuyeckas padora «/3ydyeHue pe3yiabTaTOB MOHOTUOPUIHOTO CKPEIIMBAaHUS Y
JPO30(UITBD».

IIpakTuyeckas padora «l3ydyeHue pe3yapbTaTOB AUTHOPUIHOTO CKpPEUIMBAHUS Y
JIPO30(UITBIY.

Tema 13. 3akoHOMEepPHOCTH U3MEHYNBOCTH

BsanmopneiictBie reHotuna u cpeabl npu (opmMupoBaHuH (GeHoTHNa. M3MEeHUYMBOCTH
npu3HakoB. KauecTBeHHbIE W KOJWYECTBEHHBIE  TpPHU3HAKU. BuUIbl  M3MEHYUBOCTH:
HEHACJIEJACTBEHHAsl U HACJIEICTBEHHASI.

MonudukanronHass U3MEHUYMBOCTb. Ponb cpeabl B (OpMUPOBaHUM MOIUGMUKAIMOHHON
u3MeHunBoctu. Hopma peakuuu npusHaka. BapuannoHHsll psn ¥ BapuanuoHHast kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHONH H3MEHYHMBOCTH.

['enoTunuueckass u3MeHYMBOCTb. (CBOWCTBA TE€HOTUIIMYECKOW M3MEHUYMBOCTH. Bujbl
TeHOTUITNYECKONW M3MEHYMBOCTH: KOMOMHATHBHAS, MyTallHOHHASI.

KomOuHaTtuBHas M13MEHUYMBOCTh. Melo03 U MOJIOBOM MPOIECC — OCHOBA KOMOWHATHUBHOM
W3MEHYUBOCTH. POJIb KOMOMHATUBHON M3MEHUYMBOCTU B CO3JJaHUU T€HETUYECKOTO PA3HOOOpa3us
B [Ipe/iesiax OJIHOTO BH/IA.

MyTtanioHHas W3MEHYMBOCTb. BHIBI MyTaluii: TE€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAaHHBIE MYTallUH. SIAEepHBIE M IUTOIJIA3MATHUYECKUE MYTallUH.
Comarnueckre W MOJOBble MyTanuu. [[pUYMHBI BOSHUKHOBEHHS MyTanuil. MyTareHel U UX
BIIMSIHHE HA OpPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAIL[MOHHOTO Mpolecca. 3aKOH FOMOJOTHYECKHX
psnoB B HacneacTBeHHOW wu3MeHunBocTd (H.M. BaBuioB). BHesnepHas W3MEHUHMBOCTH U
HACJIEICTBEHHOCTb.

Onueenemuxa u >NUSEHOMUKA, POJb INULEHEeMUYECKUX (YaKmopos 6 HAC1e008aHuu U
UBMEHYUBOCIU PEHOMUNUYECKUX NPUSHAKO ) OP2AHUZMOB.

JleMoHCTpanun

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

Tabmumpl 1 cxembl: «Bunbl u3meHunBOCTHY, «MoOau(UKAIMOHHAS HW3MEHYHBOCTHY,
«KoMmOuHaTUBHAsT ~ M3MEHYHMBOCTH»,  «Meito3y»,  «OminogorBopenue»,  «[ eHeTHdyeckue
3a00JIeBaHUS YeIIOBEKay», «BUIbl MyTammii.

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

JlabopaTopnasi pabdora «MccrnemoBaHue 3aKOHOMEPHOCTEH  MoOAM(UKAIIMOHHOM
n3MeH4nBOCTH. [IocTpoeHre BapHallMOHHOIO psifia U BapUALMOHHON KPUBOW.

IIpakTuyeckasi padora «Mytamnuu y 1po30Q sl (Ha TOTOBBIX MUKPOIIPETapaTax).

Tema 14. I'eHeTHKA YeJI0BeKa

Kapuotun uenoBexka. MexayHapogHasi MporpaMma HCCIEIOBAHMS T'€HOMa YeJIOBEKa.
MeTobl U3Y4YEeHUS TEHETUKHU YETIOBEKA: T€HEATIOTHYECKU, ONM3HEIOBBIN, [UTOTCHETHUYECKHA,
MONYJIALUOHHO-CTATUCTUYECKUH, MOJIEKYJIsIpHO-reHeTnueckuii. COBpPEMEHHOE OIpenesieHne



TE€HOTHIA: IOJIHOTEHOMHOE CEKBEHUPOBAHNE, TEHOTUIIMPOBAHUE, B TOM 4yucie ¢ nomoubto [TIP-
ananu3a. HacnencrBennsie 3a001eBaHus 4eI0BeKa. | eHHbIE M XpOMOCOMHBIE O0JIE3HU YETIOBEKA.
bone3nn ¢ HacneaCTBEHHOM MNPEApacloIOKEHHOCThI0. 3HAUYEHHWE MEAMIIMHCKONW TE€HETUKH B
NPEIOTBPALICHUN M JICUCHUU TeHETUYECKUX 3a00JieBaHUM 4YesloBeKa. MeIuKOo-TeHeTHYecKoe
KOHCYJIbTHpOBaHHE. CTBOIOBBIE KIETKU. [IOHATHE «T€HETHYECKOro Ipy3a». DTHUECKUE aCIIEKThI
UCCIICIOBAaHU B O0JIACTH PEIaKTUPOBAHMSI T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue (akTOpbl MOBBIIIEHHOW YyBCTBUTEIBHOCTH YeNlOBeKa K (hu3HuecKoMy H
XMMHUYECKOMY 3arpsA3HEHUIO OKpYyKawlled cpeabl. ['eHeTnyeckas MpeapacroiokKeHHOCTh
YeJIOBEKa K MMaTOJOTUSIM.

JleMoOHCTpaL U

Tabmumer u cxembl: «Kapuortum denoBekay, «MeToabpl M3YUYCHHsS] TCHETUKH YEIOBEKay,
«"enetnueckue 3a001€BaHUS YEITOBEKAY.

IpakTnyeckas padora «CocTaBjieHHUE U aHATIU3 POJOCIOBHOIN».

Tema 15. Cenexuusi opranu3MoB

JomecTukanust M CeNeKIus. 3apOoXACHUE CEJICKIMU W JgoMmectukauuu. Ydyenue H. W.
Bapunosa o LleHTpax mpoucxXoIeHUsI 1 MHOT00Opa3usi KyJlIbTYPHBIX pacTeHuil. Ponb cenexnuu
B CO3/JIaHMM COpPTOB pAcTeHUM U TMOpoJA KUBOTHbIX. CopT, MOpojaa, IUTaMM. 3aKOH
TOMOJIOTUYECKUX PSAIOB B HAcieACTBEHHON m3MeHunBoct H. WM. BaBuiioBa, ero 3HaueHue miist
CEJIEKIIMOHHOM paboTHI.

MeTtopl cenekinoHHOM paboThl. MIckyccTBeHHBIN O0TOOP: MacCOBBIN U MHIMBUYaIbHBIM.
Otanbl KOMOWHAIIMOHHON cenekiuu. Mcnbitanue npousBoautenei mo moromctBy. OTbop mo
TEHOTUITY C ITOMOIIBIO OIIEHKU ()EHOTUIIa TOTOMCTBA M OTOOP IO FEHOTHUITY C ITOMOIIBIO aHAIHN3a
JHK.

HckycCTBEeHHBIH MyTareHe3 Kak METOJ] CENEKIHUOHHOW paboThl. PamuarnoHHBIN U
XUMHUYECKH MyTareHe3 KaK MCTOYHMK MYyTallMid y KYyJIbTypHbIX (OpPM OpraHu3MOB.
Hcnonp30BaHWe T'€HOMHOTO pENAKTUPOBaHMS M MeToAoB pekoMOuHaHTHbIX JIHK s
MIOJIy4EHUS UCXOTHOTO MaTepHralIa Jisl CEJIEKIUN.

[Tonyuenne monumuonnoB. BHyTpuBuaoBas ruOpuan3anus. bIN3KOPOICTBEHHOE
CKpelruBaHue, Wik UHOpUauHT. HepoacTBeHHOE CKpelirMBaHue, Wi ayropuauHr. ['eteposuc u
ero mnpuuuHbl. Vcmnonb3oBaHue rerepo3uca B cenekiuu. OtaanéHHas rudpuau3anus.
[Ipeononenne Oecruiogusi MEXBHUIOBBIX T'MOpUAOB. JIOCTHM)KEHMSI CEJEKLUU pPACTEHUH U
KUBOTHBIX. «3€1EHAs PeOIOYULY.

CoxpaHeHHEe U U3YYEHHE T'€HETHYECKHUX PECypCOB KYJIbTYPHBIX PACTEHUM W HUX JUKHUX
poauyeil s Co3aHusl HOBBIX COPTOB M THOPHUIOB CEIbCKOXO3IMCTBEHHBIX KYIbTYp. M3yueHue,
COXpaHeHue U YnpaeieHue 2eHemudecKUMU pecypcami CelbCKOX03AUCMBEHHbIX U NPOMbLCA0BLIX
HCUBOMHBIX 8 YENAX VIYYULeHUS CYUWeCMBYIOWUX U CO30aHUS HOBLIX NOPOO, JUHULL U KPOCCO8, 8
MOM Yucie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL, NepedosbiX uel u
NnepcneKmuBHbIX MexHoI02Ul.

JleMoOHCTpaLun

[Toprpersr: H. Y. Basunos, 1. B. Muuypum, I'. JI. Kapneuenko, II. I1. JIykpsHenxko, b. JI.
Acraypos, H. bopanoyr, /1. K. benses.

Tabmuue! 1 cxembl: «L{eHTpBI MPOUCXOXKIECHUS U MHOT000pa3us KyJbTYPHBIX pacTEHUII,
«3aKOH TOMOJIOTMYECKHMX PSJOB B HACJIEACTBEHHOM W3MEHYMBOCTH», «METOIbl CENEKLIHUN,
«Otnanéunas rubpuauzanus», «MyTtareses».

JlabopaTopnas padora «/3ydeHue cCOPTOB KyJbTYpHBIX PaCTEHMH M MOPOJ JOMAIIHUX
KUBOTHBIX).



JlaGoparopHas padora «/3yueHre METOI0B CENIEKIIMU PACTEHUI.

IIpakTnyeckas padora «IIpuBuBKa pacTeHUII».

IKekypensi «OCHOBHBIE METO/BI U JOCTHIKEHUS CEJIEKIIMU PACTEHHM M >KUBOTHBIX (HA
CEJICKLIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOUCIBITATENbHbBIM Y4acTOK, B TEIUIMYHOE
XO035IMCTBO, B JIAOOPATOPHUIO arpOYHUBEPCUTETA MIIM HAYYHOTO LIEHTPA)».

Tema 16. BuoTexHOJIOrUsI U CHHTeTHYeCKasi 0MoJ10Tusl

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIOTMH, — KJIETOYHbIE M TKAHEBBIE KYJIbTYPHI,
MHUKPOOPIaHU3MBbl, HX XapaKTepUCTHKa. TpaauiuoHHass OHOTEXHOJOrus: XjeOoneueHue,
HOJIy4EeHHEe KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAEIHE. MukpoOuosorndeckuit cuate3. O0bEeKThI
MHUKPOOHOIOTHYECKUX TeXHONOTUi. [Ipon3BoacTBO Oesika, aMMHOKHUCIIOT U BATAMUHOB.

CozaHue  TEXHONOTMM M MHCTPYMEHTOB  LIEJICHANPABIEHHOTO  M3MEHEHUs U
KOHCTPYMPOBAHUSI TEHOMOB C LIEJbIO MOIYYEHHs] OPraHU3MOB U MX KOMIIOHEHTOB, COJEPIKAIINX
HE BCTpEYaroluecs B pupoJie ONOCUHTETUYECKHE TYTH.

Kiterounas mHkeHepus. MeToapl KynbTypbl KIETOK M TKAaHEHM PacTEHUM MU >KMBOTHBIX.
Kpunobanku. Comarnueckass ruOpuan3anusi U coMarudeckuii smOpuoreHe3. lcmonb3oBaHue
ralIOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHAnbHLIX anmumen. Flcnonvzosarnue
MOHOKNOHANbHBIX U NONUKIOHANLHLIX aHmumen 6 meouyure. VICKyCCTBEHHOE OIJIOZJOTBOPEHHE.
PexoHCTpyKIMs SIMLEKIETOK M KIOHMPOBAaHUE JXUBOTHBIX. MeTOJ TpaHCIUIAHTALMK SAEp
KIETOK. Texnonocuu 0300po6neHus, KyIbMmueupoBaHusi U MUKPOKIOHANbHO20 PA3ZMHONCEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOoMOCOMHasl M T'eHHas MH)KeHepHs. VICKyCCTBEHHBIN CHHTE3 IéHa U KOHCTPYMPOBAHUE
pexomOunantHeiX JHK. Cosoanue mpanceennvix opeanuzmos. JlocTrkeHuss U NEepCHEKTUBBI
XPOMOCOMHOM W TE€HHOM HWHXEHEpUU. OKOJOTUYECKHE M OSTHYECKHE Npo0JIeMbl TIe€HHOU
UHXEHEPUHU.

Menununackue ouorexnonoruu. [Tocrrenomuas mudposas meaununa. [1P-1uarnocruka.
MeTab010MHBIN aHaIM3, TEHOLIEHTPUYECKUI aHAIN3 MPOTEOMa YeI0BeKa JIJIsl OLIEHKHU COCTOSHUS
ero 310poBbs. Vcmonb3oBaHME CTBOJIOBBIX KIJIETOK. TapreTHass Tepamus paka. 3D-
OvomH)xeHepusi A pa3pabOTKM  (PyHIaMEHTAJIbHBIX OCHOB MEIMIMHCKHX TEXHOJIOTHH,
CO3/1aHUSI KOMIUIEKCHBIX TKaHEH CcoYeTaHWeM TEXHOJOIMi TPEXMEpPHOro OMONpPUHTHHIA U
ckaddonauHra s peueHus 3a1a4 NepCcoHaTN3UPOBAHHON MEUIIUHBI.

CoznlaHue BEKTOPHBIX BAaKLMH C LIEIbI0 OOecreyeHus: KOMOMHMPOBAHHOM 3alllUThl OT
B030ynuteneit OPBU, ycraHoBiieHHe MOJIEKYJISpPHBIX MeXaHu3MoB (yHkimonupoBanus PHK-
CoJIepKallX BUPYCOB, BBI3BIBAIOIINX 0CO0O OIMacHbIe 3a00JI€BaHMs YeIOBEKa U )KUBOTHBIX.

JleMoOHCTpaLun

Tabmunpr u  cxembl:  «/crmonb3oBaHME  MHUKPOOPIaHM3MOB B IPOMBINIJIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxeHepusn», «I'eHHas HHKEHEPUsI».

JlaGopaTopHas padora «/I3yueHre 00bEKTOB OMOTEXHOIOTHMY.

IIpakTuyeckas padora «IloayyeHrne MOTOYHOKHUCIBIX TPOIYKTOBY.

IKekypeusi «buoTexHoNorus — BaKHeIas Npou3BOAUTENbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IPOU3BOJICTBO).

11 KUIIACC

Tema 1. 3apo:kaeHne 1 pasBUTHE IBOJIONMOHHBIX NPeACTaBJIeHUH B 0M010THMI
OpomtonmonHas Teopust Y. [lapsuna. [Ipeanoceuiku BO3HUKHOBEHUS JapBUHM3MA. JKu3Hb
Y Hay4yHad JedatenbHocTh Y. JlapBuHa.



JBwkymme cuibl dSBomonnu  BUaoB 1o Y. JlapBuHy (BbICOKas HWHTCHCHUBHOCTH
PasMHOKEHHUsSI OpPraHU3MOB, HACIIEACTBEHHAs HM3MEHYMBOCTh, OOppOa 3a CyIIecTBOBaHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenue cuateTndeckoit Teopuu sBomtonuu (CTD). HeltpanbHast TEOpHs SBOTIOIUH.
CoBpeMeHHas IBOJIIOIMOHHAST Ouosorus. 3HaueHUE SBOJIOIMOHHON Teopuu B (OPMUPOBAHUU
€CTECTBEHHO-HAy4YHO! KapTUHBI MUPA.

JleMoOHCTpaLuu

IToptpetsl: Apuctotens, K. Jlunueit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. Kriosse, Y.
Hapsun, C. C. YerBepukos, U. U. [lImaneraysen, k. Xonneiin, [. K. benses.

Tabmuubl n cxembl: «Cucrema xuBod npupoasl (mo K. Jlunnero)», «JlecTHuna >KuBbIX
cymectB (mo Jlamapky)», «MexaHusm (OpMUPOBaHHS NPUCHOCOONCHUH Yy pacTeHHd u
*KUBOTHBIX (10 Jlamapky)», «Kapta-cxema mapuipyra myremectsust Y. Jlapsuna», «Haxoaku Y.
HapBuna», «®DopMbl 060pbObI 3a cymecTBoBaHue», «lloponsl romybeit», «MHorooOpasue
KyJbTYpHBIX (hopM KamycTh», «[loponbl JOMANIHUX KUBOTHBIX», «Cxema 00pa30BaHUSI HOBBIX
BugoB (o Y. JlapBuny)», «Cxema COOTHOIIEHHS IBMKYLUIUX CHUJ 3BOJIHOLUN», «OCHOBHBIE
MOJIOKEHUSI CHHTETUYECKON TEOPUH SBOJHOLIUN.

Tema 2. MUKpPO03BOIIOLUA U eé pe3yJibTAaThI

[Tomymnsiuust Kak 3JeMEeHTapHas eAuHULA 3BoolMU. COBpEeMEHHBIE METOJIbl OLEHKU
TeHETUYECKOTO Pa3Ho00pasus v CTPYKTYpPHI MONyJsiuid. MI3mMenenne reHohoH 1a MOMyIsIuy Kak
3JIEMEHTAapHOE HBOJIIOLIMOHHOE SIBJICHHE. 3aKOH IeHeTudeckoro pasHoBecus k. Xapau, B.
Baiinbepra.

OnemeHTapHble (QakTOpbl (JIBWXKYIIME CHJIbI) HBOJIOUMHU. MyTallMOHHBIA Mpoliecc.
KombOunaruBHass u3mMeHUMBOCTh. [[peil reHoB — ciyyailHble HEHaNpaBli€HHbIE W3MEHEHUs
qacToT ayuiene B momymsauusax. O¢¢ekT ocHoBatens. IDpgexkm OYMuLIOUHO20 20PIbILKA.
CHuoicenue eenemuuecko2o paznooodpasus. npudunvl u creocmeus. Illposenenue >¢pgexma
Opetigha 2enos 6 Oonvuwux u manvix nonyaayusx. Murpamuu. W30isus  TOMyISIU:
reorpaduyeckas (MpoCTpaHCTBEHHAs ), Onoorudeckas (penpoayKTUBHAS).

EcrectBenHblif 0TOOp — Hampaistomuil ¢aktop 3Bomonuud. PopMbl eCcTeCTBEHHOTO
oTOopa: NBHXKYIIMH, CTaOWIM3UPYIOUIMHA, pa3pbiBatoluil (qu3pyntuBHbIif). [lonoBoit oTdop.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLMATILHOTO MOBEACHMS )KUBOTHBIX.

[Tprcroco0NeHHOCTh OpPraHU3MOB KaK pe3yJbTaT MHUKpPO3BOJIIOLUUU. BoO3HHKHOBEHME
npucnocoOi1eHuit y opranu3zmMoB. Apomopdo3ssl u unuoagantanuu. Ilpumepsr npucnocobaeHuit
y OpraHu3MoB: Mopdomnorndyeckue, QU3NOIOrUYECKHe, OWOXUMHUYECKUE, IOBEICHUECKHE.
OTHOCHUTEIBHOCT PUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero xputepunm u cTpykrypa. BumooOpazoBaHue kak pe3yibTaT MHUKPOIBOIIOIUH.
W3onsauust — ximroueBoil (akrop BupooOpazoBanus. Ilytu u cmocoObl BHI000pa3oBaHUs:
ajionaTpuieckoe  (reorpauyeckoe), CUMIATPUYECKOe (PKOJIOTUYECKOE), «MTHOBEHHOE)
(momummonau3arus, THOpuan3anus ). JIMTeTbHOCT IBOTIOIIMOHHBIX TIPOIIECCOB.

Mexanu3mbl GOpMUPOBaHUS OMOJIOTUYECKOTO Pa3HOOOpa3usl.

Posnp  »BOmIOIMOHHOM OuoONMOrMM B  pa3pabOTKe HAayYHBIX METOJOB COXpaHEHUs
O6unopazHooOpazus. MUKPOIBOMIONUSA W KOIBOJIOLUS IMApa3sUTOB U HMX XO035ieB. MeXaHH3MbI
(bopMHUPOBaHMS YCTOMYMBOCTH K aHTHOMOTHUKAM M CTIOCOOBI OOPHOBI C HEM.

JleMoHCTpauMu

IToptpetsr: C. C. YerBepukos, J. Maiip.

Tabmuupl u cxembl: «MyTalMOHHAS U3MEHUYNUBOCTHY, «[lomysAIOHHas CTPYKTypa BUIA»,
«Cxema mposiBieHHs 3akoHa Xapau—BaiiHOepra», «JIBWKyImme CHIBI  DBOJIIOIHN,



«IKOJOTHYECKAsT HM3OJISAIUS TIOMYJISIUA ceBaHCKOW Qopenn», «l'eorpaduyeckas H30JAIUS
JMCTBEHHUIIBI CUOMPCKOM M JIMCTBEHHULIBI JaypcKoi», «llomynsannoHHble BOJIHBI YHUCICHHOCTH
XUIIHUKOB U XKepTB», «Cxema JIeHCTBHA ecTecTBEHHOro otbopa», «Popmbl OOpbOBI 32
CyILIECTBOBAHUEY, «MHnycTpuanbHbId MEJIaHU3M, «Kussie HCKOIIaeMbIEe»,
«IToKpOBHUTENBCTBEHHAsI OKpacKa XKUBOTHBIX», «lIpenynpexnaromas oKpacka >KUBOTHBIX»,
«Puznonoruueckue agantanum», «I[Iprucrnocob6IeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIHHOCTHY,
«Kputepun Buna», «Bugsl-gBoitHuku», «CTpykTypa BHIa B mnpupone», «CrocoObl
BUJ000pazoBanus», «l'eorpadmyeckoe BupooOpa3oBaHue TpPEX  BUIOB  JIAHABIIICHY,
«DKosornyeckoe BUI000pa3oBaHUE BHUAOB cuUHUL, «[lonummounsl pacreHuit», «KamycTtHo-
peneUYHBINA THOPHIY.

Ob6opynoBanue: repdapuu pacTeHH, KOJUIEKIIMM HACEKOMBIX, Uydena MTHIl U 3BEper C
IpUMepaMu pa3iNYHbIX MPUCIOCOOJICHUH, Yydena MNTHIl U 3BEpeil pasHbIX BHJIOB, repbapuu
pacTeHuid OJIM3KUX BHUJIOB, 00pa30BaBIINXCS PA3IMYHBIMU CIIOCOOAMHU.

JlabopaTopnasi padora «BpisBieHIE U3MEHYUBOCTH y 0CO0€H OJHOTO BUIA.

Jladoparopuasi pabora «lIpucmocobiieHusi OpraHM3MOB W HMX OTHOCUTEIbHAs
[EJIeCO00Pa3HOCTHY.

JlabopaTopnasi pabora «CpaBHEeHUE BUAOB [0 MOPPOIOTUIECKOMY KPUTEPHIOY.

Tema 3. Makpo3Bo/onusi M €€ pe3yJbTaThbl

MeTtobl u3yueHus: MakposBoiolMy. [laneonTonornyeckue MeToAbl U3y4E€HUS SBOIOIHH.
[Tepexonubie GopMbl U PUIOTEHETUYECKUE PSAIBI OPTAHU3MOB.

buoreorpaduyeckue wmetonsl wu3yudeHus sBomonuu. CpaBHeHue Quopbl U (ayHbI
MaTepUKOB U OCTPOBOB. broreorpaduueckue odactu 3eminu. Buabl-sHIEMUKU U PETUKTHI.

OMOpPHOJIOTHYECKHE U CPaBHUTEIbHO-MOP(POIOTUYECKUE METO/bl W3YUYEHHS SBOJIOLMH.
I'eHeTnYeCKHME MEXAHU3MBI 3BOJIOLMU OHTOTEHE3a U IOSIBICHUS SBOJIIOLIMOHHBIX HOBIIECTB.
['oMosornyHble ¥ aHAJIOTMUYHbIE OpraHbl. PynuMeHTapHbIe OpraHbl U aTaBU3Mbl. MONEKyIspHO-
reHeTUYeCKue, OWOXMMHUYECKMEe M  MaTeMaTH4YeCKHMEe METOAbl M3YyYeHUs  HBOJIOLHUU.
["omonornunsie renbl. CoBpeMeHHbIE METO/IbI TOCTPOCHUSI (PUIIOT€HETHUYECKHX J1EPEBLEB.

XPOMOCOMHBIE MyTallU1 U 3BOJIIOLMSI TEHOMOB.

OOume 3aKOHOMEpHOCTH  (MpaBWjia)  3BONIOUUHU. [lpunyun  cmenvl  QyHKyui.
HeoOpaTtumocTs 3Bosoninu. AnantuBHas pajguanus. HepaBHOMEpHOCTH TEMIIOB 3BOJIIOLUH.

JleMoOHCTpaL U

IToptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mrouep, 3. I'ekkensb.

Tabnuubl U cxembl: «PUIOTEHETHYECKUH Psijl JIOIAAN», «APXEONTEPHKC», «3Bepo3yObIe
amepb», «Creronedans», «Punnodursy, «CemeHHbIe TanoOpoTHUKMNY, «buoreorpaduueckue
30HBI 3emnm», «/peid koHTHHEHTOB», «PemukThl», «HavanmbHple cTaauu SMOPHOHAIBEHOTO
pa3BUTHs  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMUHBIE W  aHAJIOTMYHBIE  OpraHbD»,
«PynumeHTB», «ATaBU3MBI», «XpOMOCOMHBIE HAOOpBHI YEJIOBEKAa W IMIMMIaH3e», «I JaBHBIE
HaIpaBJIEHUs IBOJOLUNY, «OO0LIMe 3aKOHOMEPHOCTHU 3BOJIIOLIUN Y.

O6opynoBaHue: KOJUIEKIMH, TepOapuu, MYJSKU HCKOMAeMbIX OCTaTKOB OPraHU3MOB,
MYJISKM TOMOJIOTHYHBIX, AQHAJIOTMYHBIX, PYAMMEHTAapHBIX OPraHOB M aTaBU3MOB, KOJUIEKLIUU
HACEKOMBIX.

Tema 4. IIpoucxo:kaeHue U pa3BUTHE )KU3HU HA 3emule

Hayunple TUMOTE3bl MPOUCXOXKIEHUS >KM3HW Ha 3emuie. AOWOreHe3 W MaHCIEPMHS.
JloHayuHbIE TpPEICTABIECHUSI O 3apOXKACHUU JKU3HU (KpealuuoHM3M). ['Mmore3a MOCTOSHHOTO
camo3apo>KJIeHUs )KU3HU U €€ onposep:keHue oneltaMu @. Penu, JI. Cnannanuanu, JI. Iactepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTUS.



OcHOBHBIE dTanbl HEOpraHUYECKO# HBoMroNMK. [InaneTapHas (reosorundeckasi) 3BOJIOHS.
XuMHUUECKasi 3BOJIONHS. AOHOT€HHBIH CHUHTE3 OPraHMYECKUX BEUIECTB W3 HEOPTaHUYECKHUX.
Onbir C. Mumnepa u I'. FOpu. OOpazoBanue mnomumepoB u3 MoHOMepoB. KoarepBarHas
runote3a A. WM. Omapuna, rumote3a mnepBuuHoro OynboHa J[x. XonjelHa, reHEeTHYECKas
runoteza I'. Mémnepa. PubGosumbl (T. Yek) m rumoreza «mupa PHK» VY. T'mnbGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHUE IIPOTOKJIETKH.

HUctopuss 3emnu u Mmeroabl €€ wu3yudeHus. lckomaeMble OpraHMYECKHE OCTaTKH.
['eoxpononoruss u e€ wmeronasl. OtTHOcUTeNnbHass M aOCOJIOTHAsT  TEOXPOHOJIOTHA.
['eoxpoHONOrMYecKas mKaaa: 30Hbl, IPbl, HEPHUOBL, SITOXH.

Hauanbnbie 3Tanel opraHnyeckoil 3Bostounu. [losiBneHre u 3BOJIIOLHUS MEPBBIX KIETOK.
Oomonuss MeTtabonu3Mma. Bo3HukHOBeHHE mepBbIX 3KocucTeM. COBpeMEHHBIE MHUKPOOHBIE
OMOIIEHKM Kak aHajor mepBbiX Ha 3emiie coobmectB. Crtpomartonutel. [IpokapuoTsl u
3YKapUOTBHI.

[TpoucxoxaeHue sykapuoT (CUMOHMOreHe3). DBOJIIOLMOHHOE IMPOUCXOKACHUE BHPYCOB.
[TpoucxoxaeHne MHOIOKJIETOUYHBIX  OpPraHM3MOB. BO3HUKHOBEHHWE OCHOBHBIX Iy
MHOT'OKJIETOYHBIX OpPraHU3MOB.

OcHOBHBIE 3Tambl HBOJIOLMU BbICIIUX pacTeHUd. OCHOBHBIE apoMop(hO3bl PACTEHUH.
Beixon pactenuit Ha cymy. IlosBneHue CHOpPOBBIX pacTEHHWH W 3aBOCBAHME HMH CYILH.
Cemennble pactenus. [IporcxoxaeHne BETKOBBIX PACTEHUH.

OcHOBHBIE 3Tallbl 3BOJIOIUHM XUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl KHUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX TUIIOB. [lepBbie XOpaoBbIE
’KUBOTHBIE. JKU3Hb B BO/IE. DBOMIOIMSA MMO3BOHOYHBIX. [Iporcxoxkaenne aMmpuOuil U penTHIINiA.
[Ipoucxoxaenne miekonuTarommx W OTUI. [lpuHnun kimoueBoro apomopdoza. OcBoeHUE
0€CII03BOHOYHBIMU U T03BOHOYHBIMU KHBOTHBIMH CYIIIH.

Pa3BuTHe xu3HM Ha 3emile 10 3paM U IEPUOJaM: apXel, MPOTepO30H, aJIe0301, ME30301,
KaiiHOo30#M. OOmias xapakTepuCTHKa KJIMMara W Treojiorhyeckux ImporeccoB. [losBineHue u
paciBeT XapaKTepHBIX OpPraHU3MOB. YTJI€00pa30BaHME: €r0 YCJIOBHS U BIUSHUE Ha Tra30BBIN
cocTtaB aTMoc(hepsl.

MaccoBble BBIMHUPAaHHS — 3KOJOTMYECKHE KpU3HUCHI npouutoro. IlpuumHel u cnencteus
MaccoBbIX BbIMHpaHHUil. COBpEeMEHHBIM 3KOJIOTHUECKUN KpU3HC, ero ocobeHHocTu. IIpobiema
coxpaHeHUs OnopazHooOpa3us Ha 3emiie.

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

JleMoOHCTpaLun

[Toptpets: @. Penn, JI. Cnamnanuanu, JI. [Tactep, . . Meunukos, A. U. Onapun, [Ix.
Xonaeitn, I'. Ménnep, C. Muinep, I'. FOpu.

Tabmumel u cxembl: «Cxema ombita @. Penu», «Cxema ombita JI. [TacTepa mo u3yueHUIo
caM03apOoXKJIeHHs XHu3HM», «Cxema ombita C. Mmmepa, I'. FOpu», «3Tanel HeopraHndecKou
sBoroLIMNY, «['eoxpoHoyoruueckas mkana», «HadanpHble 3Tanmbl OpraHUYEeCKOW SBOJIOIUHY,
«Cxema o00pa3oBaHUsI DJYKapuOT MyTéM cuUMOHOreHe3a», «Cucrema >KUBOW NPUPOIBIY,
«Ctpoenue Bupyca», «Apomopho3sl pacTeHui», «PuHHOOUTHY, «OIHOKIETOYHBIE
BOZOpOCIN», «MHOIOKJIETOUHbIE BoJgopocian», «Mxm», «llamoporHukm», «l onoceMeHHbIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHuil», «(Cxema pa3BUTUS IKMBOTHOIO MHUpPay,
«ApoMop¢o3bl  KHUBOTHBIX», «lIpocreiimme», «Kumeunononoctusie», «llnockue dvepBu»,
«YeHuCTOHOTHE, «PpIOBIY, «36MHOBOIHEICY, «IIpecmbikaromuecs», «lITULBIY,
«Mnekonuratomuey, «Pa3BuTe KU3HM B apxeuckoil apey, «Pa3BuTHE KU3HM B



MPOTEPO30MCKON 3pe», «Pa3BUTHE KU3HU B TAJICO30MCKON 3pey», «Pa3BUTHE KU3HU B
Me3030lCKOil 3pe», «Pa3BuTue XU3HM B KalHO30HCKOM »3pe», «CoBpeMeHHas cucrema
OpPraHUYECKOTI0 MUPaA».

O6opynoBanue: repOapud pacTeHUN pa3IUYHBIX OTIENOB, KOJUJIEKIUU HACEKOMBIX,
BJIQXKHBIE Ipenaparbl >KUBOTHBIX, PAaKOBHHBI MOJUIIOCKOB, KOJUIEKIIMM HWIJIOKOXKHX, CKEJEThI
IIO3BOHOYHBIX JKMBOTHBIX, 4Yydeja MTHUILl U 3BEPEH, KOJUIEKIMH OKaMEHEJIOCTEH, I10JIEe3HBIX
MCKOIIAEMBbIX, MYJISI)KU OPIraHUUYECKHUX OCTaTKOB OPIaHU3MOB.

Bupryaabnas jgabdoparopuasi padora «MojaenupoBanue onbiToB Muuiepa—tOpu mno
M3YYEHHIO a0MOTEHHOT0 CHHTE3a OPraHMYECKUX COSAMHEHUN B IEPBUUHOM aTMocdeper.

JlabopaTtopnass paGora «l/3ydeHMe U OIMCAaHUE HCKOIAEMBIX OCTaTKOB JIPEBHUX
OpPraHU3MOB.

IIpakTuyeckas padora «/3yueHue ocoOEHHOCTEH CTPOCHUS PACTEHUM pa3HBIX
OTJZIETIOBY.

IpakTnyeckas padora «3ydeHne 0COOEHHOCTEN CTPOCHHUS TTO3BOHOYHBIX KHUBOTHBIX).

Tema S. IIpoucxoxaeHue 4e10BeKa — aHTPONOreHe3

Pa3paensl 1 3agaun aHTponosoruu. MeToasl aHTPOIIOIOTUH.

CraHOBIIEHHE NPEJCTABICHUN O MPOUCXOXKICHUU 4YeIOBeKa. PenurunosHeie BO33peHMUS.
CoBpeMeHHbIE HAYUHbIE TEOPHH.

CxoncrtBo  yenoBeka ¢ JKUBOTHBIMHU. (CuHcTEeMaTHUECKOE€ IIOJIOKEHHE  YeJIOBEeKa.
CBuzerenbcTBa CXOJACTBA YENOBEKA C JKMBOTHBIMH: CPaBHHUTEIHHO-MOP(]OIOrHuecKue,
sMOpuosioruyeckue, (HU3N0JIOro-0MOXUMHUYECKHe, MoBeAeHueckne. OTIHuus 4YelnoBeKa OT
KUBOTHBIX. [IpIMOXO0XK/I€HNE U KOMILJIEKC CBSI3aHHBIX C HUM INpU3HAKOB. Pa3BuTHE rojoBHOTO
MO3Ta U BTOPOW CUTHAJILHON CUCTEMBI.

JBwxymme  cuibl  (pakTopbl)  aHTpOINOreHe3a:  OMOJIOTMYECKHE,  COLMANIbHBIE.
CooTHolleHre OMOIOTHYECKUX U COLUAIBHBIX (PAKTOPOB B AaHTPOIIOTEHE3E.

OcHoBHBIE CTaZuK aHTpororeHesa. PanHue yenoBekooOpa3Hble 00€3bsiHbI (IPOKOHCYIIbI)
U paHHHE MOHTHbI — 00IIUE MPEIKH YeT0BEKOOOPa3HbIX 00€3bsiH U JH0e. ABCTPaIONUTEKN —
JBYHOTHE INpEAKH JroAch. YeaoBek yMenblid, NEpBbIE M3TOTOBIEHUS OpyIud Tpyaa. Yemosek
NPSIMOXOJIAIINI 1 TIEPBBIN BBIXOJ Ntofiel 3a mpeaensl Adpuku. Yenosek reienbOeprekuii —
001K TPeIOK HeaHAePTaTbLCKOTO YEJIOBEKA U YeIOBEeKa pa3yMHOT0. YenoBeK HeaH1epTalbCKUn
KAaK BHJI JIIOJEH XOJOJHOTO KiIMMara. YenoBeK pa3yMHBIM COBPEMEHHOIO THUIIA, JEHHCOBCKUUN
4eJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npenaenaMu Adpuku. [laneorenerika u najieoreHOMHUKa.

DBOJIIOLIMS COBPEMEHHOTO 4YenoBeka. EcTecTBeHHBIH OTOOp B MOMYNSALUSAX YEIOBEKa.
Myranuonsslit porecc U noaumMopusm. [lomynsiuoHHbIe BONHBI, Ipeiid reHoB, MUTpalus U
«a(dexT ocHoBaTENA» B MOMYJSALIUAX COBPEMEHHOTO YETIOBEKA.

Yenoseueckue pacwl. [lonstue o pace. bosbime packl: eBponeouaHas (eBpasuiickas),
aBCTPAJIO-HETPOUIHAS (PKBaTOpHAlIbHAsI), MOHTOJIOMIHAS (a3MaTCKO-aMepHKaHCKas). Bpems u
IyTH pPAacCeJICHWs 4YeJloBeKa M0 IulaHeTe. EnuHCTBO denmoBeueckwx pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Mma. IIpucrnocoOieHHOCT, ueloBeKa K  pa3HbIM  YCIOBHUSM
OKpykartomiel cpensl. Biausaue reorpaduyeckoit cpeasl u nperida reHoB Ha MOP(HOJIOTHIO U
(U3UOIIOTHIO YeTIOBEKa.

MexauciurimHapaple MeToabl B (u3nMyeckor  (OMOJOTHYECKOM) aHTPOIIOJIOTHH.
OBOJIIOIIMOHHASL ~ AHTPOINOJIOTM M MAaJCOAHTPONOJIOTHS  YEJIOBEUECKHX  MOMYJISLUN.
buoconmaneHple  uccleqOBaHMS ~— NPUPOABI  yesloBeka.  VccimenoBaHue — KO3BOJIIOLUU
OMOJIOTUYECKOT0 M COLIMAIIBHOTO B YETIOBEKE.

JleMoHCTpauMu



[Toptpetsr: Y. HapBun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmumer w  cxembl: «MeTOAsl  aHTPOMOJNIOTUMY», «[ ONIOBHOW MO3r  YEJIOBEKay,
«YenoBekooOpa3Hbie 00e3bsiHB), «CKeNeT 4eloBeKa M CKeJeT MIMMIaH3e», «PyauMeHTsl u
aTaBU3MBbD», «JIBIKyIIME CHJIBI aHTPOIOrEHe3a», «OBOIIOLIUOHHOE [JPEBO YEJIOBEKay,
«ABcTpasionuTek», «HenoBek ymenslity, «HenoBek npaMoxoaamuiny, «JleHuCOBCKHUI Y4eI0BEK»
«Heanpepranbupl»y, «KpomanboHUbD, «lIpenkn udenoBekay», «OTambl 3BOJIOLUU YEIOBEKAY,
«Pace1 uenoBekay.

OO6opynoBaHue: MyJISKM OKaMEHEJIOCTEeH, IPEIMETOB MaTepHaIbHON KyJIbTYphl IPEIKOB
4yenoBeka, penpoaykiuu (dotorpaduu) KapTUH C  MHUGOJIOTHYSCKUMU W OMOJICHCKUMU
CIOKETaMH MTPOUCXOXKICHUS YeIoBeKa, (poTorpadmu HaXOJA0K MCKOMAEMBIX OCTATKOB YEJIOBEKa,
CKEJIET YEJIOBEKA, MOJIEb Yepera 4esoBEeKa U uepena LIMMIAaH3€, MOJENb KUCTHU YeJIOBEKa U
KHCTHU IIMMIIaH3€, MOJIEIH TOPCa IPEIKOB YEJIOBEKA.

JlaGopaTtopnas pabora «l3ydeHue OCOOEHHOCTEH CTpPOEHMsI CKeJeTa 4YeJOBEeKa,
CBSI3aHHBIX C IIPSIMOXOKICHUEM).

IIpakTnyeckas padora «/3yueHue 3K0JOTMYECKUX aJalTallUN YETOBEKay.

Tema 6. OJxosorusi — Hayka O B3aHMOOTHOIICHHUSIX OPraHu3MOB H
HAJ0PraHU3MEHHBIX CHCTEM € OKPY/KAKIIeH cpenoit

3apoxaeHue U pasButhe sKojoruud B Tpymax A. ['ymOompara, K. @. Pymse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznenst u 3amaum skosjoruu. CBsi3b
9KOJIOTMH C APYTHMHU HayKaMH.

Mertonbl skosoruu. [loneBble HaGmOEHUS. DKCIEPUMEHTHI B 3KOJOIMU: IPUPOIHbBIE U
naboparopHble. MoaenupoBaHyue B 3KOJOTUH. MOHUTOPUHT OKpY’KaIOLEH CpeJibl: JIOKaIbHBIMN,
pPErHOHANIBHBIN U TJIO0AILHBIH.

3HAaueHUE DKOJOTMYECKMX 3HAHUM JUIS 4YENOBEKa. DJKOJIOIMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBs3€M uenoBeuecTBa C MNpupofon. DOpMHUPOBAHUE DSKOJIOTMYECKOW KYIbTYpPBHl U
HKOJIOTMYECKOM rpaMOTHOCTU HACEJICHUSI.

JleMoOHCTpaL U

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

Tabmuue!l 1 cxembl: «Paznensl skoiaorun», «Metoasl 3kojgoruny, «Cxema MOHUTOPHHTA
OKPYKaIOIIEH CpebD».

JlabopaTopnasi padora «l3yueHne METOI0B 3KOJIOTUYECKUX UCCIIETOBAHUI.

Tema 7. Opranusmsl U cpeaa 0OOMTAHUSA

Okonoruyecknue (akTopbl U 3aKOHOMEpHOCTH HX  JedctBus. Knaccudukanus
IKOJIOTUYECKUX  (akTOpoB:  abMOTHYEeCKHe, OHOTHYEeCKHe, aHTpororeHHele.  OOuue
3aKOHOMEPHOCTH JIeMcTBUS 3KojIornyeckux ¢pakropos. [IpaBuno munumyma (K. npenrens, FO.
JInbux). TonepaHTHOCTH. IBPHUOMOHTHBIE M CTEHOOMOHTHbIE OPTaHU3MBI.

Abuotnueckue ¢akropbl. CBeT Kak 3kojoruueckuit axrop. JlelicTBue pa3HbIX y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. DKOJOTWYECKHE TPYIIbl PACTEHUH M >KUBOTHBIX I10
OTHOLIEHHUIO K cBeTy. CurHanpHas posib ceera. doTonepuoausm.

Temmeparypa Kak 3Kojorudyeckuit gaxrtop. [leiicTBue Temmeparypsl Ha OpraHU3MBI.
[ToHKuIOTEPMHBIE U TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

BrnaxuocTs kak 3konorudeckuii ¢akrop. [IpucnocoOneHus pacTeHuid K MOIIEPIKaHHUIO
BonHOro Oamanca. Kiaccudukamms pacTteHuid 1O OTHOUIEHHIO K Boje. llpucnocoOnenus
JKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXHUMA.



Cpenbl oOuTaHMsI OpPraHM3MOB: BOJHAs, HA36MHO-BO3IYIIHAs, IMOYBEHHAs, TTyOWHHAas
NOJNOYBCHHAsI, BHYTPHOpraHU3MeHHas. DU3MKO-XMMHUYECKHE OCOOCHHOCTH cpel OOuTaHus
opranu3MoB. [Ipucrnocobaenns opranu3MoB K )KU3HU B pa3HBIX cpeiax.

buonornueckue putmbl. BHeniHue u BHyTpeHHHE pUTMBL. CyTOYHBIE U TOAUYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBHUH JKU3HH.

XKuznennsie Gopmbl opranu3moB. [lonarue o xu3HeHHou ¢opme. KuzneHHBIE (OPMBI
pacTeHUi: JepeBbs, KYCTapHUKH, KyCTapHMYKHM, MHOIOJIETHHE TpaBbl, OIHOJETHHUE TPAaBBHI.
JKuznenneie (GOpMBI KHUBOTHBIX: THIPOOHMOHTHI, T€OOMOHTHI, a’pOOMOHTHL. (COOEHHOCTH
CTpOEHUS U 00pa3a KU3HU.

buotnueckne  Qakroppl. Buasl OMOTHUECKMX ~ B3aMMOJACHCTBHA:  KOHKYPEHIIHA,
XHUIIHUYECTBO, CUMOMO03 1 ero (opmel. [lapazutusm, Koomeparus, MyTyajaTu3M, KOMMEHCATU3M
(kBapTUpaHTCTBO, HaxJeOHMYecTBO). Herpoduueckue  B3aUMOACUCTBHS  (TOMHYECKHE,
dopuyeckue, dadbpuyeckue). 3HadyeHHE OMOTHYECKUX B3aUMOJICHCTBUU Ui CYIIECTBOBAHUS
OpraHu3MoOB B cpesie ooutanus. [[puHIUI KOHKYPEHTHOTO UCKIIIOUEHUS.

JleMoOHCTpaL Ul

Tabmuiel 1 cxeMbl: «JKonorudeckue GpakTopbl», «CBETOBOM CHEKTPY», «IKOJIOTHUECKUE
TPYIIIBI dKUBOTHBIX MO OTHOIIEHUIO K CBETY», « T €IIOKPOBHBIE KUBOTHBIE», «XOJIOAHOKPOBHbIE
KUBOTHBIEY», «DU3NOIIOTHYECKUE aTanTallK >XKHUBOTHBIX», «Cpeapl OOWTAHHS OPTaHH3MOBY,
«buonornyeckune puT™MbD», «OKu3HeHHbIE GOPMBI pacTeHHI», «KH3HEHHBIE (POPMBI )KUBOTHBIX»,
«IJKOocHuCcTEMA IIHUPOKOIMCTBEHHOTO Jieca», «DKOCUCTEMa XBOMHOro Jeca», «llenu nuranusy,
«XuiauvectBoy, «Ilapasutuzmy, «Konkypenuus», «Cumonosy», «KommeHcanuzm».

OOGopynoBanue: repbapuu pacTEeHU U >KUBOTHBIX, MPHUCIOCOOJICHHBIX K BIUSHUIO
pPa3IUYHBIX  DKOJOTHYECKUX  (PaKTOpPOB, TepOapuu  CBETOJNIOOMBBIX, TEHENIOOUBBIX H
TEHEBBIHOCIMBBIX PACTEHUI, CBETONIOOMBBIC, TEHETIOOMBHIE W TEHEBBIHOCIHMBBIE KOMHATHBIE
pacTteHus, repOapu M KOJUIEKLMU TEIJIOMIOOMBBIX, 3MMOCTOMKHMX, MOPO30YCTOHYMBBIX
pacTeHMi, 4Yydena MNTULl M 3Beped, repObapuu pacTeHHM, OTHOCSIIMUXCS K TUrpopuram,
KcepouraMm, Me3oduTaM, KOMHATHBIE PpACTEHMs] JAaHHBIX TPYII, KOJUIEKIMHM >KUBOTHBIX,
0oOWTAIONMX B Pa3HBIX cpefax, repOapvu U KOJUIEKIIMH PACTEHUH U KMBOTHBIX, 0OJaJarOIINX
YepTaMu MPUCHOCOONIEHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUHM JKU3HH, repbdapuu H
KOJUICKIIMM PACTEHHM W >KUBOTHBIX PA3JIMYHBIX JKU3HEHHBIX (POPM, KOJIJIEKIIMH >KUBOTHBIX,
YYaCTBYIOIIMX B Pa3IMYHBIX OMOTHUYECKUX B3aUMOJIECHCTBHUSAX.

JlabopaTopHnasi pabora «BrIsBIeHHE IPUCTIOCOOIECHUI OPTaHU3MOB K BIUSHUIO CBETA.

JlabopaTopnasi pabora «BbIsSBICHHE TNPUCIIOCOONICHUH OpPraHU3MOB K BIIHUSHUIO
TEMIEPATYPHI».

Jladboparopnasi pabdora «AHATOMHYECKHE OCOOCHHOCTH pPACTEeHUN W3 pPa3HBIX MeECT
oOUTaHUSD.

Tema 8. Iko/10rus1 BUAOB M NOMYJIALHI

DKOJIOTUYECKHE XapaKTepUCTUKH momymsiuuu. [lomynsauusa kak Ouonoruyeckas cucTeMa.
Pons HeomgHOpomHOCTH cpefbl, Pu3nueckux OapbepoB W OCOOCHHOCTEW OWOJOTHH BHIOB B
(GbopMUPOBAHUU TPOCTPAHCTBEHHOM CTPYKTYPHI Momysaiuidi. OCHOBHBIE MTOKA3aTeNN MOMYIISIIHN:
YHMCJIEHHOCTb, IUIOTHOCTh, BO3pAacTHasi M IOJIOBas CTPYKTYpa, POXKIAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPALUS.

OKoJsioruyeckasl CTpykTypa nonymanuu. OneHKa YHCIEHHOCTH mnomynsuuu. JluHamuka
MOMYJISIUUU U €€ peryisiuusa. buotndeckuii moTeHuran nonyysiquu. MoaenupoBaHue THHAMUKA
nonynsiuud. Kpussie poctra uyucieHHoctu mnonyisiuuu. Kpusbsie BbDKUBaHMs. Perymsius



YUCIIEHHOCTU TMOMYNSALMNA: poiib (AKTOPOB, 3aBUCAIIMX M HE 3aBUCAIIUX OT IUJIOTHOCTH.
DKojoru4eckue crpareruu Buaos (r- u K-crparerun).

[Tonsatue 00 »sKoyMOrMYecKkoi Humie BuAa. Mecroobutanue. MHOroMepHas MO
skosornueckor Humm JIx.M. Xaruuncona. Pazmepsl skonorndeckoil Humu. [loteHnumanbHas u
peann30BaHHAas HUILIN.

Bun kak cucrema nomymsuuil. Apeanbsl BUAOB. BuIbl M HMX JKU3HEHHBIE CTPATErHH.
DKOJIOTUYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTU T[OBEJIECHUS M MUTpalMil >KUBOTHBIX. bHoOJIornueckue WHBa3UU
YyKEpPOJHBIX BUOB.

JleMoOHCTpaL U

IToprper: Ix. M. XaTunHCOH.

Tabmuiel 1 cxeMbl: « DKOJIOTHUECKHUE XapaKTePUCTUKU Monyasuun», «lIpoctpancTBenHas
CTPYKTypa nonyisauuu», «Bo3pacTHble mnupamMuipsl nonyisquun», «CKOPOCTb 3aceleHus
MOBEPXHOCTU 3EMJIM Pa3Iu4YHbIMH OpraHuzMamu», «Mojens skonoruueckord wumm k. U.
XaTuynHCOHAY.

O6opynoBanue: repOapuu paCTeHHM, KOJUIEKIIUU KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucrnocoOneHust ceMsH pacTeHUN K PACCETCHUIOY.

Tema 9. Jxos10rus cood1ecTB. IKOJOrH4YeCKHe CHCTEMBbI.

CoobmecTBa opraHu3MoB. buoreHo3 u ero cTpykrypa. CBsi3u MeXIy OpraHu3MamH B
OHOLICHO3E.

Okocucrtema kak oTkpeiTasg cuctema (A. JIx. Tencnum). DyHKUMOHANBHBIE OJIOKU
OpraHU3MOB B 3KOCUCTEME: NPOAYLEHTHI, KOHCYMEHTbI, peAyLeHThl. Tpoduueckue ypoBHHU.
Tpoduyeckue nenu u ceru. A6uornyeckue O610ku 3kocucTeM. [1ouBBI U WIIBI B dKOCHUCTEMAX.
KpyroBopoT BEHIECTB U MOTOK 3HEPTUU B IKOCHCTEME.

OcHoBHBIE ITOKa3aTeNN 3KocucTeMbl. broMacca n npoayKius. DKOJI0rH4eCKUe MUPaMUIbI
yucesl, OnomMacchl U SHEPTUU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKIeccuu. IlepBuuHble U BTOPUYHBIE CYKLECCHHM U HUX
OpUYMHBL. AHTpOIIOTEHHbIE BO3JeMcTBUA Ha cykueccud. KimmakcHoe — cooOIecTBo.
buopa3Hoobpasue u noaHoTa KpyroBopoTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[TpuponHble 3KOCUCTEMBI. JKocucmemsbl 03€p U peK. DKOCUCmeMbl MOopel U OKeaHO8.
DKkocucmemvl myHop, 1ecos, cmenetl, NyCmbiHb.

AHTpPOIIOTEHHBIE  DKOCUCTEMBI. Arposkocucrema. ArponeHos. Pasmuuus mexay
AHTPONOTEHHBIMU U MPUPOJHBIMU HIKOCHCTEMAMHU.

Ypboskocuctembl. OcCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['opojckas ¢uopa u ¢dayHa.
CunaHTponu3anusi ropoJckoil ¢ayHel. buomormueckoe ©  XO34HCTBEHHOE 3HAuEHHE
arpodKOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aWMOJEWCTBUHA  OpraHM3MOB B
skocucTteMax. Ponb kackadnoeo s¢ghghexkma u 6u008-30upuxamopos (Kurouesvix 6udos) 6
@yukyuonuposanuu  dxocucmem. llepeHOC HHEPTUHM U BEIIECTB MEXAY CMEXHBIMU
DKOCHUCTEMaMH. YCTOMYMBOCTb OpPraHU3MOB, TNOMYJSALUKA M DOKOCHCTEM B  YCIOBUAX
€CTECTBCHHBIX U aHTPOIIOTECHHBIX BO3ICHCTBUN.

Mexanuzmol  8030eticmeus  3a2pA3HEHULl  PA3HLIX MUNOB HA  CYOOP2AHUZMEHHOM,
OP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOGHSX, OCHOBbl 3IKOJN02UHECKO20
HOPMUPOBAHUSI AHMPONO2EHHO20 B030eticmeusi. MeTooIOTUS MOHUTOPHHIA €CTECTBEHHBIX U
AHTPOIIOTE€HHBIX SIKOCHUCTEM.



JemMoHCTpauMu

[Toprper: A. JIx. Tencnu.

Tabmuubl u cxemsl: «CTpykTypa OHOLIEHO3a», « DKOCHCTEMA HMIMPOKOIUCTBEHHOTO JIecay,
«JKocucTeMa XBOMHOro Jiecay, «DyHKIMOHAIbHBIE TPYIIBl OPraHU3MOB B 3KOCHUCTEMEY,
«KpyroBopor BemectB B 23kocucreMey», «llenn mnuTanus (macTOuiHasl, JETpUTHAs)»,
«DKOJIOTHYECKas MHpaMUIa YHCeT», « IKOJIIOTHUECKas mupamMuia OnomMacce», «IKOJIOTHUECKas
nupampaa sHeprum», «OOpazoBanue Oosotay, «llepBuynas cykueccusi», «BoccraHoBIeHHE
Jeca mocliie moxapa», «IKocUcTemMa 03epa», «ArpoueHos», «KpyroBopoT BeIIECTB M MOTOK
SHEPruu B arpoieHosey, «I[Ipumepsl ypooIKOCUCTEM.

Ob6opynoBanue: repbapuu pacTeHUH, KOJJIEKIUH HACEKOMBIX, Yydejia INTHUIl U 3BEpeH,
repOapuu KyJIbTYPHBIX U AUKOPACTYIINX PACTCHUN, aKBAPUYM KaK MOJIENIb SKOCHCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanue ypOo03KOCUCTEMBD.

JlabopaTopnasi padora «/3yueHue pazHooOpa3usi MEIKUX MOYBEHHBIX YWICHUCTOHOTHX B
Pa3HbIX IKOCUCTEMAX.

IKCKypeusi «DKCKypCHsl B THIIMYHBIH OMOTreorneHo3 (B AyOpaBy, Oepe3HsK, elbHHUK, Ha
CYXOJIOJIbHBII UM TOWMEHHBIH JIYyT, 03€p0, O0I0TO)».

IKeKypeust «IKCKYpCHsl B arpodKOCUCTEMY (Ha MOJIe WK B TEIUTMYHOE XO3SHCTBO)».

Tema 10. Buocdepa — rinodanbHas 3KkocucTeMa

buocdepa — olbmemnanerapras 00o0jg0Yka 3eMJIH, TI€ CYIIECTBYET WM CYIISCTBOBAIA
*u3Hb. PazButue npencrasienuii o buocdepe B Tpynax J. 3tocca. Yuenue B. U. Bepnaackoro o
ouocepe. O6mactu 6uochepsl u e€ cocra. JKuBoe BemecTBo Ouocdeps! U ero GyHKIUU.

3aKOHOMEpPHOCTH cyliecTBoBaHus 6uocdepsl. OcodeHHocTH Ouochepsl Kak rio0ambHOM
sKocucTeMbl. J[MHaMuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BelecTB U
OMoreoXMMHYECKHe UKIBI (Yriiepo/a, a3ota). PUTMuuHoOCTh siBNeHuit B Ouocdepe.

3onanbHOCTh Onochepsl. [TonsaTre 0o 6uome. OCHOBHBIE OMOMBI CYILIHM: TYHpa, XBOHHBIE
Jeca, CMEIIaHHbIE U HMIMPOKOJIMCTBEHHBIE Jieca, CTEINH, CaBaHHBI, IyCTbIHU, TPOMYECKUE JIeca,
BBICOKOTOphsi. Knumar, pacTuTeNnbHbIN U dKUBOTHBIN MUpP OMOMOB CYIIIH.

Ctpyktypa ¥ (QYHKIUS S>KHBBIX CHCTEM, OIEHKa HX PECYpPCHOTO TMOTEHIHala u
O6uochepHbIX QYHKIHUI.

JleMoOHCTpaL U

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

Tabmuubl u cxemsl: «I'eoctepsr 3emnn», «Kpyrosopor azora B npupoae», «Kpyrosopot
yriepojia B npupojie», «KpyroBopot kucnopona B npuponae», «KpyroBopoT BoJibl B IPUPOIE»,
«OcHoBHBIE OWOMBI cymmny, «Kimmmatmdeckue mosica 3emum», «Tynapay, «Taiiray,
«Cmemannbii - nec», «lllupokonuctBeHHbi Jec», «Cremby», «CaBaHHa», <«IlycTbIHSY,
«Tponmyeckuii mecy.

Ob6opynoBanue: repdapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUU >KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kaouias cpeaa

DKOJIOTHYECKHE KPU3UChI W WX TpUYHHBL Bo3aeiicTBue denmoBeka Ha Owocdepy.
3arpsi3HeHue BO3MyIIHOW cpenpl. OxpaHa Bo3ayxa. 3arps3HeHUE BOAHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Pazpyienne noussl. OXxpaHa IOYBEHHBIX pecypcoB. MI3MeHeHe KinMara.

AHTpPONOTreHHOE BO3JEHCTBME HA PACTUTEIbHBIM M JKUBOTHBIM wmup. OxpanHa
pPacTUTEIBHOTO U KUBOTHOTO MHpa. OCHOBHbIE NMPUHIMIIBI OXPaHbI NPUpoAbl. KpacHble KHUTH.
Oco60 oxpansiembie npupoansie Tepputopun (OOIIT). boranuueckue caasl U 300J0TUYECKUE
MapKu.



OcHOBHbBIE IPUHIIMIIBI YCTOMYMBOTO Pa3BUTHUS YeJIOBEUECTBA U MPHUPOAbL. ParronanbHoe
NPUPOJIONIONB30BAHNE M COXpaHeHHe Oumojormueckoro pasHooOpasus 3emmu. OOmme
3aKOHOMEPHOCTH TJIOOATBHBIX IKOJIOTHYECKUX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpU3Hca
U €r0 BEpOSITHbIEC OCIEACTBHSI.

Pa3BuTHe MeETOAOB MOHUTOPUHTA Pa3BUTHS ONACHBIX TEXHOTCHHBIX IMPOIECCOB.
Cucmemmuble ucciedosanusi nepexooa K pecypcocoepezaiowjeii. U KOHKYPEHMOCHOCOOHOL
aHepeemuke. buonocuyeckoe pasnoobpasue u duopecypcuvl. Hayuonanvhvie ungopmayuontsie
cucmemvl, obecneuugaroujue O00CMyn K UHDOPMAYUU NO COCMOSHUIO OMOENIbHLIX U008 U
axocucmem. OCHOBbI dKOpeadburumayuy IKOCUCmem U cnocooo8 Hopbovl ¢ OHUONOBPENCOEHUAMU.
Pexoncmpyxkyus MopcKux u HA3eMHbIX IKOCUCTHEM.

JleMoOHCTpaLuu

Tabmunpr u  cxembl: «3arpsizHeHue arMmocdepbl», «3arps3HeHre ruapocheps»,
«3arpszHenne mouBbl», «[lapHukoBbiii  3ddekT», «Ocobo oxpaHseMble MNPUPOIHBIE
TeppUTOpUN», «MOACIN YIPaBISIEMOTO0 MUPAY.

OoGopynoBanue: Qororpaduu  OXpaHSIEMbIX pPACTEHUH W IKUBOTHBIX KpacHOW KHUTH
Poccuiickoit denepaiuu, KpacHoil KHUTH peruoHa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOT'MHA
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBiuBaeT TpeOOBaHHUS K pPe3yJlbTaTaM OCBOCHUS OOyYaroIIMMHUCS
pOTpaMM CPeAHEro o0IIero 00pa30BaHus: TUYHOCTHBIC, METAIIPEAMETHBIC U TIPEIMETHEIE.

B cTpyKkType JTUYHOCTHBIX Pe3yJlbTaTOB OCBOCHUS MPOTrpamMMbl MO OUOJOTHH BbIIEICHBI
CIIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKOM  Tpa)IaHCKON
UJICHTUYHOCTH — TOTOBHOCTHM K CaMOpa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIPEIEICHHUIO,
Hanuuyue momueéayuu K OOY4YCHUIO OHWOJIOTHH, yeleHanpaeieHHoe pazeumue BHYTPEHHUX
yOeXACHHUI JTMYHOCTH Ha OCHOBE KIFOYEBBIX LIEHHOCTEW M MCTOPHUECKUX TPAIUIUN pPa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb O0YYaIOIIUXCSl PYKOBOACTBOBATHCSA B
cBOCH JACATCIIbHOCTHU OEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MMpUuCymumMu CUCTEMC
Ouosoruueckoro  oOpa3OBaHMsS, Haauuue NPABOCO3HAHUS ~ DKOJIOTMUECKON  KYJIbTYpBI,
CHOCOOHOCMU CMABUMb IETH U CTPOUTH KU3HEHHBIC MJIaHbI.

JInaHOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPaMMbI 110 OMOJOTUH JOCTHUTAIOTCA B €IUHCTBE
y‘Ie6H0ﬁ M BOCIHUTATEIbHOH ACATCIIBHOCTH B COOTBCTCTBUHM C TPAAWLIMOHHBIMU pOCCHfICKHMH
COMOKYJIbTYPHBIMH, UCTOPUUCCKUMU U JYXOBHO-HPABCTBCHHBIMHU LHCHHOCTAMMU, HNPUHATBIMH B
oOmiecTBe MpaBUJaMH U HOPMaMHu MOBEACHUS M CIIOCOOCTBYIOT IMpOLIECCaM CaMOIIO3HAHUA,
CaMOBOCITUTaHUS U CaMOPA3BUTHsI, PA3BUTHsI BHYTPEHHEHW MO3UIIMU JTUYHOCTH, MATPUOTU3MA U
YBAXXEHUSA K 3aKOHY U IIPaBOIOPSAKY, YEJIOBEKY TpyJa M CTapIIeMy IIOKOJIECHHUIO, B3aUMHOIO
YBaXEHUsI, OEpeKHOro  OTHOIIEHUS K  KyJAbTYpHOMY  HACJIE€OUI0 U  TpajHuLMsIM
MHOTOHAalMOHAJIBHOTO Hapoaa Poccuiickoit @enepanuu, Mpupoae U OKPYKAKOLIEH Cpele.

JIMuHOCTHBIE pe3yabTaThl OCBOEHHs yueOHOTo npenMera «buonorus» TOMKHbBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUINXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTPEHHEU
HOSI/IIII/IGI\/'I JIUYHOCTH, CUCTEMOH IIEHHOCTHBIX OpHeHTaHHﬁ, MO3UTUBHBIX BHYTPCHHUX
yOeXJIeHUH, COOTBETCTBYIOIMX TPATUIMOHHBIM IIEHHOCTSAM POCCHHCKOTO  OOIIEeCTBa,
pacuIMpeHre *XU3HEHHOTO OIbITa U OMNbITAa JESITEeIbHOCTH B IMPOLECCE pealu3allid OCHOBHBIX
HaHpaBJ'IeHI/II\/’I BOCHHUTATEIbHOMN ACATCIIBHOCTH, B TOM YHCJIC B 4aCTH:

1) rpa:kIaHCKOro BOCIMTAHMS:

c(OPMHPOBAHHOCTh  TPAXKAAHCKOM MO3MLMK  OOydalomlerocs Kak aKTHUBHOTO U
OTBETCTBEHHOT'0 WIEHa POCCUIICKOro 00I1IeCTBa;

OCO3HAHHUE CBOMX KOHCTHTYLHMOHHBIX IIpaB H 065[33HHOCT6171, YBAXXCHHUEC 3aKOHA U
MPaBOIIOPSAIKA;

TOTOBHOCTh K COBMECTHOH TBOPYECKOH NEATEIBLHOCTH MPU CO3JAHUU YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U IMO3HABATENbHBIX 33124, BBIMOJIHEHUN OMOJOTMYECKUX KCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPECNSATh COOCTBEHHYIO TO3HMIIMI0 TI0O OTHOIIEHWIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSACHSATH €€;

YMEHUE  YUYUTBIBAaTh B  CBOUX JCHCTBUSX  HEOOXOAMMOCTb  KOHCTPYKTHBHOI'O
B3aMMOJICHCTBUSA IO/ ¢ pa3HBIMU YOKICHUSMH, KYJIbTYPHBIMU LIEHHOCTSIMH U COLIMAIIbHBIM
MOJIOXKEHUEM;

FOTOBHOCTb K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOIO BBHINIOJHEHHUS Y4eOHBIX,
MO3HABATCIBbHBIX W HCCICAOBATCIBCKUX 3alda4d, YBAXUTCIBHOI'O OTHOHNICHHWA K MHCHUIO
OTIIIOHEHTOB MPU 00CYXIEHUH CIIOPHBIX BOIPOCOB OHOJIOTUYECKOTO COIEPIKAHMS;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NEATENbHOCTH;



2) IaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCUICKOM IPAKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKEHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepes PonmMHON, ropaocTu 3a CBOM KpaH, CBOXO
Ponuny, cBO# SI3bIK U KYJIBTYPY, MIPOLLIOE U HACTOsIIIIee MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOUIEHHE K NPUPOJHOMY HACIHEAMI0 U NaMSATHUKAM MPUPOIBL,
JIocTKeHusIM Poccuu B Hayke, UICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJICEHHE W pPa3BUTHE
OHMOJI0TUY, TOHUMAaHK 3HAYeHUs1 OMOJIOTHH B IO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKa U
COBPEMEHHOT0 00I11eCTBa;

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

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HaHHE AYXOBHBIX LIEHHOCTEH POCCUIICKOTO HapoIa;

c(hOopMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

CIOCOOHOCTH OLIEHUBATh CUTYAIUI0 U NMPUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTUPYSICh
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYyIIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOAMTENSAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUSA [IEHHOCTEH CEMEHHOMN KU3HU B COOTBETCTBUU C TPAJUIIMSIMHU HAPOJIOB
Poccumn;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIIECHHUE K MHUPY, BKJIIOYAs ICTETUKY ObITAa, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIECTBEHHBIX OTHOIIICHUI;

MMOHUMaHUE SMOIIMOHAIBHOT'O BO3/I€UCTBUS KUBOM NPHUPOABI U €€ IEHHOCTH;

TFOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBISATh
KauecTBa TBOPUYECKOM JIMYHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHPOBAHUA  KYJIbTYPHI 30POBbSI H
3MOIMOHAJIBHOIO 0JIArONOJIY M :

MOHMMAaHWE U peain3als 3J0pOBOro U Oe30MacHOro oopasa KU3HH (3I0pOBOE MUTAHUE,
COOJII0/ICHNEe TUTUEHUYECKUX TPAaBUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATHN U OTIBIXA,
perynsipHasi (u3udecKas aKTHUBHOCTh), OEpPEeKHOro, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3HUECKOMY U TICUXHUECKOMY 3/I0POBBIO;

MOHMMAaHUE I[[EHHOCTH TPaBWJI WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOMINX 3JOPOBBIO M JKU3HU JIFOJICH;

OCO3HAHUWE TOCJIEICTBUN M HENMPHUSATHS BPEIHBIX MPUBBIYEK (YIOTPEOJICHHS aAIKOTOJIS,
HAapKOTUKOB, KYpEeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYAY, OCO3HAHUE IIEHHOCTH MAacTEPCTBA, TPYI0JIIO0HE;

TOTOBHOCTb K aKTUBHOM JESATEIHHOCTH TEXHOJIOTHYECKON M COIMAIbHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH  TaKyHO
JIeSATEeTbHOCTb;

MHTEpEC K pa3nuyHbIM chepam nmpodeccHoHaTbHOU AEsITeNbHOCTH, YMEHHE COBEpIIATh
OCO3HaAHHBIN BEIOODP OymyIieit mpodeccuu u peaaTn30BbhIBaTh COOCTBEHHBIC )KU3HEHHBIC TIAHBI;

TOTOBHOCTb U CIIOCOOHOCTh K OOPa30BaHHIO U CaMOOOpPA30BAaHUIO HA MPOTSIKEHUH BCel
JKU3HHU;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:



9KOJIOTUYECKHU 11e51ecO00pa3HOe OTHOLIEHNE K MPUPOJE KaK UCTOYHMKY JKU3HU Ha 3eMile,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBIIIIEHUE YPOBHS SKOJIOIMYECKOW KYJIbTYphl: NPUOOpPETEHUE OIbITa IJIAHUPOBAHUS
HOCTYIIKOB M OLIEHKHM UX BO3MOJKHBIX ITOCIIEICTBUH JUIsl OKPY>KAIOLIEH Cpe/Ibl;

0CO3HaHME ITI00AIIBHOTO XapaKTepa 3KOJIOIMYECKUX IPoOJIeM U IyTel UX peLIeHus;

CHOCOOHOCTh HCIIOJIB30BATh NMPHOOpPETaeMble IPU U3YYEHUH OMOJIOTMU 3HAHMS U yMEHHS
OpU pEIHICHUH MPOoOJeM, CBS3aHHBIX C palMOHAIBHBIM IMPHPOJIONONB30BaHIEM (cOOI0AeHNE
IpaBUI NOBEJCHUs B NPHUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHS B JKOCUCTEMAX,
OXpaHy BHJIOB, SKOCUCTEM, Onochephl);

AKTHBHOE HEIPUATUE JEHUCTBHUM, NPUHOCAIIUX BpeN OKPYKAIOLICH IPUPOIHOM cpene,
YMEHHUE TPOTHO3MPOBATH HEOJIArONPHUATHBIE SKOJIOTUYECKUE MOCIECACTBHS MPEANPHHUMACMbIX
JeMcTBUH U IPEeIOTBpallaTh UX;

HAJIMYME PA3BUTOTO HKOJOTHMYECKOTO MBILIUIEHUS, JKOJIOTUYECKOM KyJIbTYphl, OIBITA
JESTEIIbHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMH B
[I03HABATEJIbHON, KOMMYHUKATUBHOM M COLMAIBHON IpakTHUKE, TOTOBHOCTHM K Y4YacTHIO B
IPAaKTUYECKOH J1eATebHOCTH SKOJIOTHYECKON HallPaBIeHHOCTH;

8) HeHHOCTH HAYYHOT0 O3HAHUSA:

c(OpMHUPOBAHHOCTh ~MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHUSI HayKd M OOILNECTBEHHOM IpPAaKTUKHM, OCHOBAHHOILO Ha JHalOre KYJbTYD,
CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOET0 MECTa B MOJUKYIbTYPHOM MUDE;

COBEpILEHCTBOBAHUE A3BIKOBOW U UUTATENILCKOW KyJIBTYphl KaKk CpeJICTBA B3aUMOACHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

MOHMMaHUE crenupuKu OUOJIOTMM KaK HAayKd, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
PaLMOHATIBHOIO HAyYHOT'O MBIIUIEHUS, CO3/IaHUH LIEIOCTHOTO MPEACTaBIECHUs 00 OKpYXKaroleM
MHUpe KaKk O €IUHCTBE NpPUPOJbI, YeJIOBEeKa U 0OllecTBa, B MO3HAHWM HNPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHn NpoodieM COXpaHEeHUsl IPUPOIHOTO PaBHOBECHS;

yOexkAEHHOCTh B 3HAYUMOCTU OWOJIOTMM JJIi COBPEMEHHOM LMBWIM3ALMU: OOECeueHus
HOBOT'O YPOBHS Pa3BUTHUsI MEIMIIMHBI, CO3JIaHHE MEPCHEKTHBHBIX OMOTEXHOJOTHM, CIIOCOOHBIX
pelath pecypcHble MpoOIeMbl pa3BUTHsI YEJIOBEUECTBA, MOMCKA MyTEeH BBIX0JA U3 II100aIbHBIX
HKOJIOTMUYECKUX MPOOJIeM U oOecrieueHus nepexoaa K yCTON4YMBOMY Pa3BUTHIO, PAllUOHATILHOMY
MCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB )KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKUX 3HAHMW B LIEJISX MOBBIMICHUS OO0
KYJIBTYpBl, €CTECTBEHHO-HAyYHOH TIpaMOTHOCTH, KaK COCTaBHOH YacTH (YyHKIHOHAJIHHON
rPaMOTHOCTHU o0yyarouuxcs, GopMUpyeMoil pu N3ydyeHUun OUOJIOTHH;

NMOHMMAHHE CYIIHOCTH METOJIOB MO3HAHMS, MCIOJIb3YEMbIX B ECTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJIb30BaTh MOJydaeMble 3HAHHUS I aHalIn3a M OOBACHEHHs SBJICHUHN
OKpPY’KaIOIIero MHpa M NPOMCXOIAIIMX B HEM H3MEHEHUH, yMEHHeE JelaTh OOOCHOBAaHHbBIE
3aKJIIOYEHUSI Ha OCHOBE HAy4YHBIX (DAKTOB M HMEIOLIUXCS JaHHBIX C LENbI0 TOTY4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIBHO HCMOJIb30BAaTh OWOJIOTUYECKUE 3HAHUS JUIS peIleHHs
po6JeM B peabHbBIX KU3HEHHBIX CUTYaLUsX;

OCO3HaHME IIEHHOCTU HAayYHOW JEATEIbHOCTH, FOTOBHOCTb OCYLIECTBISATH HMPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JEATEIbHOCTh HHIUBUIyalbHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTH K HENPEPHIBHOMY OOpPa30BaHUIO U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIIOJIYYEHHUIO HOBBIX 3HAHHMH IO OHMOJOTMHM B COOTBETCTBHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.



METANPEIMETHBIE PE3YJIBTATHI

MertanpeaMeTHbIe Pe3yNbTaThl OCBOCHUS y4eOHOro mpeamera «bUONOTHS» BKIOYAIOT:
3HaYuMble g (OPMHUPOBAHHS MHPOBO33PEHHS OOYYAIOMIMXCS  MEXKIUCIUIUIMHAPHBIC
(MeXmpeaMeTHbIE) OOIIeHAYYHbIE TOHATHS, OTPAXKAIOIINE [IEJIOCTHOCTh HAYYHON KapTHUHBI MUpa
U crienu(UKy METOJIOB IMO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPIHS,
SIBIICHUE, TIPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIIeJIOBaHUEe, HAOIIOJEeHUE, W3MEpPEHUE, SKCIIEPUMEHT U JPYTHe); YHHUBEpCAIbHbIE
yueOHbIe JeiicTBUS (IMO3HAaBaTeIbHbIe, KOMMYHUKATUBHbBIC, PETYISTHUBHBIC), 00ECIEUNBAOIINE
dbopmupoBanre (PyHKIMOHAIBHON TPAMOTHOCTH M COIMATHHONW KOMIIETEHIIUM OOYyYarOlTUXCS,
CIOCOOHOCTh 0o0yJaronmxcs HCII0JIb30BaTh OCBOCHHBIC MEXIUCIUTIITUHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHUS M YHHUBEpCajdbHble YyueOHBbIC JAEWCTBUS B I103HABATEIbHOW U
COLIMATILHOM MTPaKTHKE.

B pesynprate u3yueHus OMOJOTMH HA YPOBHE CpEAHETO OOIIEro O0O0pa3oBaHUs Y
oOygaromerocss OyayT copMupoBaHBI MO3HABATEIBHBIC YHUBEPCAIbHBIC yUeOHBIC IEHCTBUS,
KOMMYHHUKATHBHbIE YHUBEpCajbHble Y4e€OHBIE JEHUCTBUS, PETYIATUBHBIE YHUBEPCAIbHbBIE
yueOHbIe AeMCTBHSI, COBMECTHASI I TEIBHOCTD.

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOSHUS MPOTPaMMBI CPEIHETr0 O0IIero oOpa3oBaHUs
JIOJKHBI OTPAXKATh:

OBi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHbIMHU NMO3HABATEIbHBIMH A€l CTBUIMMU:

1) 6a3oBbIe JOoruvecKue aeicTBUsI:

CaMOCTOSITENIEHO  (DOPMYJTMPOBATh M aKTYyalM3HPOBATH MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHC;

UCIIONIb30BAaTh TPU OCBOCHHMHM 3HAHWUH MPUEMBI JIOTHYSCKOTO MBINUICHHS (aHAN3a,
CUHTE3a, CpaBHEHUs, Kiaccudukauu, 0000IIeHHUs1), PaCKPbIBaTh CMBICT OHOJIOTHUECKUX
MOHITUH (BBIIEIATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATh CBSI3U C APYTUMU TOHATUSMU );

OTIPE/ICIIATh eI JEATEIHHOCTH, 3ajaBas MapaMeTpbl W KPUTEPHH WX JOCTHKCHHS,
COOTHOCHTB PE3yJIbTaThl JICITCILHOCTH C IIOCTABICHHBIMU IEIISIMU;

UCIIONIb30BaTh OMOJIOTHUECKHUE TOHSTHS Uil OObsACHEHUs (AKTOB M SBICHUN KUBOU
TIPUPOJIBI;

CTPOUTH JIOTHYECKUE PACCYKJCHHUS (MHIYyKTHBHBIC, JCIyKTHBHBIC, 110 aHAJIOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SBJICHHSX, (POPMYITHPOBATH
BBIBOJIbI U 3aKJTFOYCHUS;

MPUMEHSTh CXEMHO-MOJIEbHBIE CPEACTBA JUIS MPEACTABICHUS CYIIECTBEHHBIX CBS3eH U
OTHOIIICHUN B W3y4aeMBIX OHMOJOTHYECKHX OOBEKTaX, a TAKXKE MPOTUBOPEUHMI Pa3HOTO poja,
BBISIBJICHHBIX B Pa3JIUYHBIX WH()OPMAIMOHHBIX HCTOYHUKAX

pa3pabaTeIBaTh TUIAH PEIICHUS TPOOJIEMBI C YUETOM aHAIIM3a UMEIOIINXCS MaTepHATbHBIX
U HEMaTEepPUAIBbHBIX PECYPCOB;

BHOCHTH KOPPEKTHUBBI B JEATCIILHOCTH, OIEHUBATH COOTBETCTBUE PE3YJIbTATOB IICIISIM,
OILICHUBATh PUCKU MOCJIEICTBUN ACSITETbHOCTH;

KOOPJIMHHUPOBATh M BBINOIHATH pPadOTy B YCJIOBHSX pPEaTbHOTO, BHPTYalbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHUS;

pa3BUBATh KPEaTUBHOE MBIIIJICHUE MTPU PELICHUH KU3HEHHBIX MPOOIIeM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE IeHCTBHS:



BJIa/IETh HABBIKAMHM y4€OHO-MCCIIEOBATENBLCKON U MPOEKTHOM AESITeNbHOCTH, HaBbIKAMU
paspenieHust nmpoodsieM, ClIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pEelIeHUs] NPAKTUYECKUX 3a/a4, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB IT03HAHUS;

UCIIOJIb30BaTh PAa3JIMYHbIE BHUBI JACITEIBHOCTH [0 MOJYYEHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAllUY, MPEoOpa30BaHUI0 U MPUMEHEHHUIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE MPHU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX POCKTOB;

(dbopMHpOBaTh HAYYHBIA THIT MBIIUICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIFOYEBBIMH
MOHITUSIMA U METOJIaMU;

CTaBUTh U (GOPMYIHUPOBATH COOCTBEHHBIC 3a7aud B 0Opa30OBaTENbHON NEATEIbHOCTH U
KU3HEHHBIX CUTYalLlUsX;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIC CBSI3M M aKTyalM3UpOBAaTh 3ajjady, BBIJBUTATh
TUNoTe3y €€ pelleHHs, HaxXOAuUTh apryMEHThI IS JIOKa3aTelbCTBAa CBOMX YTBEPIKJICHUH,
3aJjaBaTh MapaMeTpPhl U KPUTEPUH PEIICHHUS;

AQHIM3UPOBATh TOJYYEHHbIE B XOJ€ pEUICHHs 3aJaud pe3yiabTaTbl, KPUTHUYECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYIIECTBIISITh IIEJICHAIIPABIICHHBIM MOUCK MEpPEeHOca CPEACTB M CIIOCOOOB JICHCTBUS B
poeCCHOHAIBHYIO CPENY;

yMETh TIEPEHOCUTh 3HAHMS B TIO3HABATEIBHYI0 M  MPAKTHYECKYl0  001acTu
KU3ZHEJEATEIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIE HWJEH, NpEIJIaraTh OPUTHHAIBHBIE TOAXOIBI W PEIICHHS, CTABHTH
po0OJIeMBI U 3a/1a4H, JOMYCKAIOLINE aJbTePHATUBHBIE PEIICHNUS.

3) padora ¢ nnpopmManmeii:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOUYHUKAX HMH(poOpMalMM (TEKCTe yueOHOro mocolwus,
HAy4YHO-TIOMYJISIPHOM JHUTeparype, OMOJIOTHYECKUX CIIOBApAX M CHPABOYHHMKAX, KOMIIBIOTEPHBIX
0azax pgaHHbIX, B VHTepHere), aHaIM3UpPOBaTh HH(GOPMALMIO DPAJIMYHBIX BUIOB U (QOpPM
IIPEJICTaBJICHUs], KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYMBOCTD;

(dopMynHMpoBaTh 3ampOChl M TMPUMEHATh Pa3IMYHbIE METOJAbI NpPH IOMCKE U O0TOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOIMMOI /IJIs1 BHITIOJIHEHHS YUEOHBIX 3a/1a4;

pUOOpEeTaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpPILEHCTBOBATH KYJIbTYPY aKTHUBHOT'O UCIIOJIB30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMaNbHYIO (OpMY TNpEACTaBICHUS OHOIOTHYECKOM
uH(popMalnu (cxemsl, rpaduKH, JUarpaMMbl, TaOIHIIbI, PUCYHKH U IPYToe);

WCIIOJIh30BaTh HAy4YHBIM S3BIK B KA4eCTBE CpENCTBA NpH padboTe C OHOIOTHYECKOM
uHpopMaLKel: TPUMEHATh XUMHUYECKHe, (PU3UYecKre U MaTeMaTH4eCKue 3HAKU U CHUMBOJIBI,
dopmynbl, ab0peBHaTypy, HOMEHKJIATypy, HCIOJIb30BaTh M MPeoOpa3oBBIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISITHOCTH;

BJIa/IeTh HABbIKAMHU pACMO3HAaBaHUS U 3alIMTHl HHpOpMAIMH, HHOOPMALMOHHON
0€3011aCHOCTH JTUYHOCTH.

OBJaieHNe YHUBEPCAIbLHBIMH KOMMYHHKATHBHBIMM A€l CTBUSIMU:

1) o6menne:

OCYIIECTBIISITh KOMMYHHUKAIIMN BO BceX cdepax *KU3HU, aKTUBHO Y4acTBOBATh B JUAJIOTE
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XKIaeMoil TeMbl (YMEHHE 3a/1aBaTh BONPOCHI, BBICKAa3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBINIOJHEHUS TMIpeJylaraéMoi 3aJadyd, YYWUTBIBATH WHTEPECHl U
COTJIACOBAHHOCTb MO3ULUHI APYTUX YUaCTHUKOB JHANIOTA UM TUCKYCCHH);



pacrio3HaBaTh HeBepOalbHBIE CPEJICTBA OOLICHMS, MOHMMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(IIMKTHBIX CUTYallud, YMETh CMATYaTh KOH(IUKTHI U
BECTH I1EPErOBOPHI;

BJIAJICTh PA3JIMYHBIMU CIIOCOOAMU OOIIEHHMS U B3aUMOJEHCTBMsS, MOHMMATh HaMEpEHUs
JpYTuX JOAEH, NPOSIBIATh YBaXUTEIbHOE OTHOLIEHUE K COOECEHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHUS C HUCIOJIb30BAaHUEM S3BIKOBBIX
CPEJICTB.

2) coBMeCTHAs 1eITeILHOCTD:

[IOHMMATh U MCHOJb30BaTh NPEUMYIIECTBA KOMaHAHON U MHIUBUAYAIbHON pabOTHl IpU
peueHn OMOIOTUYECKOH MPOoOIIeMbl, 000CHOBBIBATh HEOOXOAUMOCTh PUMEHEHHUS TPYIIIOBBIX
¢dbopM B3aMMOAEUCTBUS NIPH PEeLLICHUH y4eOHOM 3a1auu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX ICHCTBUH ¢ y4y€TOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEM Ka)kJI0r0 4iIeHa KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHU30BbIBaTh M KOOPJIMHUPOBATH
JEUCTBUS 1O €€ JOCTH)KEHMIO: COCTaBIAThH IUIAH JEWCTBUM, paclpenciiATh pOJd € Y4ETOM
MHEHHUH YJaCTHUKOB, 00CYKaTh Pe3yJIbTaThl COBMECTHOI paboThI;

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

IpejuiaraTb HOBBIE IIPOEKTHI, OLICHWBATH HAEHU C NO3ULMUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETUYECKOE TOBEJEHUE B PAa3JMYHbIX CHUTYyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

Osgi1aieHHe YHHBEPCAJIbLHBIMHU PEryISTHBHBIMH JCHCTBUSIMH:

1) camoopranu3amms:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJs BBIABIEHUS NpoOJeM M HUX pelIeHHus B
YKU3HEHHBIX U Y4eOHBIX CUTYalUsX;

BbIOMpPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH LIeJIeBbIE M CMBICIIOBBIE YCTAHOBKU B CBOMX
JENCTBUAX M IOCTYIKAaX IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO U 3J0pPOBBIO
OKpYXKaroIIHX;

CaMOCTOSITENIbHO OCYILECTBIISATh MO3HABATEIbHYIO JESATEIbHOCTh, BBIBIATH MPOOJIEMBI,
CTaBUTh W (OPMYJIUPOBATH COOCTBEHHBIE 33Ja4l B O00pa30BATENbHOM JEATETBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIEeHUs MPoOIeMbl C YUETOM UMEIOLUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHU;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuIMpsATh paMKH Y4eOHOI0 IIpeMeTa Ha OCHOBE JIMYHBIX MPEANOUTECHHIA;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCThH 32 PEIICHHUE;

OLICHUBATh MIPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO U TPOSIBICHUIO IIMPOKOM PYIUIMH B PA3HBIX 00JACTAX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBON 00pa30BaTEeNIbHBINA U KYIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLCHKY HOBBIM CUTYyallUsIM, BHOCHUTb KOPPEKTUBBI B JAEATEIBHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YNIbTATOB LEIISM;



BJIa/IETh HaBBIKAMH MMO3HABATENbHON peIeKCUu KaK OCO3HAHUSI COBEPILAEMbIX JEHCTBUN
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHMI, UCIIOIB30BATh MPUEMBI pedIieKCun
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOTO PELICHMUS;

YMETb OILICHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATh PEIICHUS M0 UX CHIKEHUIO;

MPUHUMATh MOTHUBBI U apIYMEHTHI JPYTUX MPU aHAJIU3€ PE3YJIbTaTOB JIEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTrux:

NpUHUMATD ce0sl, TOHMMAast CBOM HEIOCTATKU M IOCTOUHCTBA,

MPUHUMATh MOTHUBBI U apTYMEHTBI JPYTUX MPU aHAJIU3€ PE3YJIbTaTOB JIEATEIbHOCTH;

pU3HaBaTh CBOE IPABO U MPABO APYTUX HA OIIUOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATH MUP C TIO3HIIMH JPYTOTO YEIIOBEKA.
MNPEJIMETHBIE PE3YJIBTATHBI

[IpenmerHble pe3ysbTaThl OCBOEHUS cojepKaHMs ydeOHoro mpeamera «buonorus» Ha
yri1yOJnEéHHOM YpOBHE OpUEHTHPOBAHBI Ha obecnieueHre npouiIbHOro o0yueHust 00yqarommxcs
Oouonornu. OHM BKIIOYAIOT: CreUU(UYECKUe s OMONOTHM HAy4HbIE 3HAHHUSA, YMCHHUSA H
CrocoObl JEMCTBUIM 1O OCBOECHHIO, HMHTEPHpPETAMd U IpeoOpa3OBaHUIO 3HAHWM, BHJIbI
NEeSITEIbHOCTH MO IOJYYEHUIO HOBBIX 3HAHUM W HMX HPUMEHEHHIO B PA3JIMYHBIX Y4eOHBIX, a
TaK)K€ B PEAJIbHBIX )KMU3HEHHBIX CUTyalusax. [IpeamerHble pe3ynpTaTsl IPEACTABICHBI 110 FOJ1aM
U3Y4EHHUS.

[IpenmeTHble pe3ynbTaThl OCBOEHHUs yueOHoro mnpenmera «buonorus» B 10 Kaacce
JOJKHBI OTPaXKaTh:

c(OpPMHPOBAHHOCTh 3HAHUW O MeCTe U pOJIi OMOJIOTHH B CHUCTEME €CTECTBEHHBIX HayK, B
(OpMHUPOBAHUN E€CTECTBEHHO-HAYYHOM KapTHHBI MHpa, B IIO3HAHUU 3aKOHOB MPUPOABI M
pelIeHny MpodIieM palioHAIbHOIO IPUPOIOTIOIL30BaHUS, O BKJIAJE POCCUHCKUX U 3apyOEKHBIX
yu€HBIX B pa3BUTHE OMOJIOTUH;

BJIaJICHUE CHCTEMON OMOJIOTMYECKUX 3HAHUHM, KOTOpas BKJIOYAET: OCHOBONOJAraroline
OMOJOTHYECKHEe TEPMHUHBI U TIOHATUS (PKU3Hb, KJETKa, OpraHu3M, MeTaboiu3M, IOMeocTas,
CaMOpEeTryJIsILMs, CaMOBOCIIPOU3BECHHUE, HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
O6uonornyeckne Teopun (kinetouyHas Teopus T. IlIBamna, M. Ilnelinena, P. Bupxosna,
XpOMOCOMHasi Teopusi HacneAcTBeHHOCTH T. Moprana), yuenus (H. 1. BaBunoBa — o neHTpax
MHOT000pa3usi U MPOUCXOKICHUS KYJIbTYPHBIX PAaCTEHHI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
MEPBOro MOKOJIEHHUS, pacIIETJICHHUs, YUCTOTHl FaMeT, He3aBUCUMOro HacieaoBanus . Mennens,
TOMOJIOTHYECKUX PSJIOB B HAacCIeACTBEHHOM wu3aMeHumBocth H. M. BaBwiioBa), mpHHIMIBI
(KOMILIEMEHTAPHOCTH);

BJIa/ICHHE OCHOBHBIMH METOJaMH HAyYHOI'O MO3HAHUS, UCIOJIb3YEMBbIX B OMOJIOTHYECKUX
HCCJIETOBAHMSIX KUBBIX OOBEKTOB (OMHCAHNE, U3MEPEHUE, HAOII0JeHIE, SKCIIEPUMEHT);

YMEHHE BBIACIATH CYLIECTBEHHBIE NIPU3HAKU: BUPYCOB, KJIETOK IPOKAPHUOT U IYKAPHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHW3MOB, B TOM 4ucie OakTepuil, rpuOOB, pacTeHHIA,
’KMUBOTHBIX M Y€JIOBEKa, CTPOCHHSI OPraHOB U CHUCTEM OpPraHOB PACTEHUH, )KUBOTHBIX, YEIIOBEKA,
MIPOLIECCOB  KU3HEAEATEIbHOCTH, MPOTEKAIONIMX B OpraHU3Max pacTeHHM, J>KUBOTHBIX U
4eJI0BeKa, OMOJIOrMYEeCKUX MPOLECCOB: 0OMEHa BEIIeCTB (METa0O0IM3M), IPEBPAILCHUS SHEPTHH,
Opo>xeHHsI, aBTOTPO(PHOr0 M reTepoTpo(HOro TUMOB MHUTAHMS, (POTOCHHTE3a M XEMOCHHTE3a,
MHTO3a, MeH03a, TaMeTOreHe3a, SMOPHOTreHe3a, IOCTAIMOPHUOHAIBHOTO Pa3BUTHS, PAa3MHOKEHHUS,
UHIMBUYAJIbHOTO Pa3BUTHs OpraHu3Ma (OHTOre€He3a), B3aUMOJEHCTBHS T€HOB, Ie€Tepo3Hca,
UCKYCCTBEHHOT'O 0TOO0PA;



YMEHHE YCTAHABIMBATh B3aUMOCBS3M MEXAY OPTaHOMJAAMU KIETKH M UX (PYHKIHSIMH,
CTPOCHHUEM KJICTOK Pa3HbIX TKaHEeH W X (QYHKIUSIMHU, MEX]Ty OPTaHaMU U CUCTEMaMH OPTaHOB Y
pacTeHUl, >KUBOTHBIX M YEIIOBEKA M WX (QYHKIHSIMH, MEXKIYy CHCTEMaMH OPTaHOB U WX
GyHKIUSAME, MEXAY JTanaMd oOMeHa BEIIeCTB, ATalaMH KIJIETOYHOTO LHKJIA U KU3HEHHBIX
[UKJIOB OPraHM3MOB, JTalaMd AMOPUOHAILHOTO PpA3BUTHUS, TEHOTUIOM U (DEHOTHUIIOM,
¢deHoTunom u (hakropamu cpeabl OOUTAHUS;

YMEHHE BBISIBJISTH OTIMYUTEIHHBIC MPU3HAKH JKUBBIX CHUCTEM, B TOM YHUCIIC PACTCHHM,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOIINE apTyMEHThI, OMOJIOTHYECKYI0 TEPMUHOIOTHIO U
CUMBOIIMKY JIJISl IOKA3aTelIbCTBA POACTBA OPTaHU3MOB PAa3HBIX CHCTEMATUYECKHIX TPYIIIT,

YMEHHE peliaTh OWOJIOTUYECKUE 3a7adud, BBISIBISATH NPUYUHHO-CIICICTBEHHBIC CBS3U
MEXJYy HCCIEeIyeMbIMH OHOJOTHYECKHUMH TpOIeCCaMd U SBJICHUSMH, JellaTh BBIBOABI U
MIPOTHO3bl HA OCHOBAHMH TOJIYYEHHBIX PE3yJIbTaTOB;

YMCHHE BBIIOJIHATH JTAOOPATOPHBIE M TPAKTHUECKHE paboTh, COOMIOATh MpaBUia MpU
paboTe ¢ y4eOHBIM U JTA00PaTOPHBIM 000PYIOBAHHEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATh HX HKCHEPUMEHTATbHBIMU CPEACTBAMU,
bopMynupys 1elb UCCeI0BaHuUs, aHATM3UPOBATD MOJIYY€HHBIE PE3YNIbTAThI U JeNIaTh BBIBOIBI;

YMEHHE y4acTBOBaTh B YUEOHO-HCCIENOBATEIbCKONW paboTe 1Mo OHMOJIOTHH, SKOJIOTHU U
MEIWIIMHE, MPOBOJMMON Ha 0a3e NIKOJBHBIX HAYYHBIX OOMICCTB, M MYOJUYHO IPEACTaBIATH
MOJTy4YEHHBIEC PE3YJIbTAaThl HA YYCHHUECKUX KOH(PEPEHIIUSIX;

YMEHHE OLIEHWBAaTh JSTUYECKUE aCHEKThl COBPEMEHHBIX HCCIEeIOBaHUN B o0nactu
Ouonornu W MenWIUHBI (KIOHWPOBaHHE, HCKYCCTBEHHOE OIUIOOTBOPEHUE, HAIpPaBICHHOE
W3MEHEHHE TeHOMA M CO3/IaHHME TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIATh OCO3HAHHBIN BBIOOp OyAyIeil mpodeccuoHanbHON AeITeTbHOCTH B
obnactu OMOJIIOTUU, MEIUITMHBI, OMOTEXHOJIOTHH, BETEPHUHAPUH, CEIbCKOTO XO035SHCTBA, MHUIIIEBOM
MPOMBINIJICHHOCTH, YTIyOJIsTh TO3HABATEIbHBIM WHTEPEC, HAMPABICHHBIA Ha OCO3HAHHBIN
BBHIOOpP COOTBETCTBYIOIIEH TMpodeccud W TPOJOJDKEHHWE OHOJIOTMYECKOr0 00pa3oBaHUs B
OpTraHU3aIMaX CpeIHero MpohecCHOHATBLHOTO U BHICIIEro 00pa3oBaHUs.

[IpenMeTHbIe pe3ynbTaThl OCBOEHHUs yueOHOro mnpenmera «buomorus» B 11 knacce
JTOJKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUI O MECTE M POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HayK, B
(GbOpMUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KApTUHBI MHpa, B TMO3HAHUU 3aKOHOB
MPHUPOJBI U PEHICHUH YKOJIOTHUYECKUX MPOOJIEM YeJIOBEUeCTBa, a TAKXKe B PELICHUH BOIMPOCOB
paIOHATIBHOTO TPHPOJIOTIONL30BaHUs, W B (OPMHUPOBAHMHM IIEHHOCTHOTO OTHOIICHUS K
npupojie, OOIIECTBY, YEIOBEKY, O BKJIaJ€ POCCHUCKUX M 3apyOeKHBIX YUEHBIX-OHMOJIOTOB B
pa3BuUTHE OHOJIOTHH;

YMEHHE BJIAJIeTh CHCTEMON OMONOTHYECKUX 3HAHUHM, KOTOpas BKJIIOYAET ONpeAeTeHHsS U
MOHMMAHWE CYIIHOCTH OCHOBOIIOJIATAIONINX OWOJIOTHYECKUX TEPMUHOB U TIOHATHHA (BHII,
sKocucTteMa, Ouocdepa), Oumosormueckue Tteopuu (dBomonMoHHas Teopus Y. JlapBuHa,
CUHTeTHUecKass Teopus sBomoruu), ydenus (A. H. CesepuoBa — 0 MyTsSX U HaNpaBICHUSX
sBomonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus [x. Xapau
u B. BaitnGepra, 3aponpimeBoro cxoacra K. M. bopa), mpasuna (Muanmyma lO. JInbOuxa,
9KOJIOTUYECKON MUPaMUIBI SHEPTHH ), TUTOTE3bI (TunoTte3a «vupa PHK» V. I'unbepra);

YMEHHE BJIAJETh OCHOBHBIMH METOJaMH HAYYHOTO I[IO3HAHUS, WCIOJIb3YEeMBIMU B
OMOJIOTUYECKUX WCCIEAOBAHUSAX JKUBBIX OOBEKTOB W OJKOCHUCTEM (OMHCAHUE, H3MEpPEHUE,



HaOJI0IeHNE, YKCIIEPUMEHT), CIIOCOOAMHU BBISBICHUS M OLIEHKU aHTPOINOIEHHBIX M3MEHEHHH B
IPUPOJIE;

YMEHHME BBIACIATh CYLICCTBEHHbIE IPHU3HAKU: BUAOB, OHMOI€OLEHO30B, 3KOCUCTEM H
O6uocdeppl, CTaOUIM3UPYIOILEro, MABMKYLIEIO U pa3pbIBAIOIIErO €CTECTBEHHOro 0TOopa,
JIJIONATPUYECKOT0 U CUMIIATPUUYECKOTO BUJI000pA30BaHUs, BIUSHUS ABHKYIIHUX CHJI SBOJIIOLIUU
Ha TeHO(OH]| MOIMYJISAUHN, TPUCIOCOOICHHOCTH OPTaHU3MOB K cpele OOMTaHMs, YepeOBaHUS
HaIpaBJICHUH 3BOJIIOLUH, KPYTOBOPOTA BELIECTB U MIOTOKA SHEPTUU B IKOCUCTEMAX;

YMEHHUE YCTaHaBJIMBAaThb B3aUMOCBA3M MEXAY IPOLECCaMU HBOJIOLUH, JBUXKYILIUMHU
CHJIaMH aHTPOIIOr€HE3a, KOMIIOHEHTAaMM Pa3JIMYHbIX HKOCHUCTEM U IPHUCIIOCOOJICHUSIMH K HUM
OpraHU3MOB;

YMEHUE BBISBIISATh OTIUYUTEIBHBIEC IPHU3HAKH KUBBIX CUCTEM, IIPHCIIOCOOICHHOCTh BUIOB
K cpefe oOuTaHMs, aOMOTUYECKMX M OMOTHMYECKHMX KOMIIOHEHTOB 3KOCHCTEM, B3aHMMOCBS3eH
OpPraHU3MOB B COOOIECTBAX, AaHTPOIOI'€HHBIX U3MEHEHHH B SKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHUE HCIOJIB30BATh COOTBETCTBYIOIIME apTyMEHTHI, OMOJIOTHYECKYI0 TEPMHUHOJIOTHIO U
CUMBOJIUKY [UIsl JOKa3aTelbCTBA pOJICTBA OPraHM3MOB pa3HbIX CHCTEMaTHYECKUX TpYIII,
B3aMMOCBSI3M OPraHU3MOB U Cpe/bl OOMTAHHUs, €IMHCTBA YEJIOBEUECKUX pac, HEOOXOAUMOCTH
COXpaHEHHMsI MHOT0OOpa3us BUJOB M SKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS MPUPOIBI U
YeJI0BEYECTBA,

YMEHHME pellaTh OUOJIOTHYECKUE 3a7aud, BBISIBISATb NPUUMHHO-CIIEICTBEHHBIE CBSA3HU
MEXy HUCCIeAyeMbIMU OHOJIOTMYECKUMHU IHpOLlecCaMM U SIBJICHMUSMH, J€1aTh BBIBOJABI U
IPOTHO3bl HA OCHOBAHUM MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIIOJIHATH JJAOOPATOpHbIE U MPAaKTHUYECKHE padOThl, COOMI0IaTh MpaBUiia MPU
pabote ¢ y4eOHBIM U JIa0OPATOPHBIM 00OPYI0BAHHUEM;

YMEHHUE BBIIBUraTh THUIOTE3bl, NPOBEPATh HX OSKCIEPUMEHTAIBHBIMH CpPEJICTBAMH,
bopMynupys 1eNb UcCel0BaHNs, aHATM3UPOBATh OJYUEHHBIE PE3Y/IbTaThl U JIENIaTh BHIBOJIBI;

YMEHUE Y4YacTBOBaTh B Y4YEOHO-MCCIIEOBATEIHCKON paboTe MO OMOJOTUM, DKOJIOTHH W
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJBHBIX Hay4HbIX OOIIECTB, M NMYOJMYHO MPEICTaBIATh
NOJIy4EeHHBIE PE3y/IbTaThl HA YUEHUUYECKUX KOH(EPEeHIHIX;

YMEHHME OLICHMBATh TUIOTE3bl U TEOPUH O IPOUCXOKICHUM JKU3HM, 4YEJIOBEKAa U
YeJIOBEYECKUX pac, O MPUYHMHAX, MOCIEACTBUSIX U CIOCO0aX MpEeAOTBpAIlEHUs TI100abHBIX
U3MEHEHUH B 6uocdepe;

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP OyayIei mpodeccuoHalIbHON AEATEIbHOCTH B
o0mactd  OMOJOTMM, OSKOJOTUH, IPHPOJOIONB30BAHUS, MEIUIMHBI, OHOTEXHOJIOTHH,
NICUXOJIOTHH, BETEPUHAPUH, CEIbCKOTO XO3SHCTBA, MUIIEBOM MPOMBIIIJICHHOCTH, YIIyOIsTh
MO3HABATENIbHBII MHTEpEC, HampaBiICHHBIH Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOLIEH
npodeccun U TMPOJOIDKEHHE OHMOJIOTHYECKOro o00pa3oBaHUs B OPraHU3ALUSAX CPEIHEro
npo¢eCCHOHAIBHOTO U BBICIIET0 00pa30BaHusl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KonunuecTBo yacos ONEKTPOHHBIE
Ne (umudposrie)
HaumeHnoBaHue pa3ziennoB ¥ TeM MPOrpaMMbl KouTponbabie [MpakTHyeckne
/1 Bcero o0pa3oBaTenbHbIC
paboThI paboThl pecypes!
1 buosnorus xak Hayka. JKuBble CHCTEMBI U UX 3 0 0
U3y4eHHe
Y4eHue o KJIeTKe 46 0 0
3 buosnorust kinetku 2 0 0.5
4 XuUMHYECcKasi OpraHu3aIus KJICTKA 10 0
5 Crpoenrne u GyHKIUU KICTKU 8 0
6 OOMeH BellecTB U MPEeBpallleHUue SHEPTUU B KIIETKE 9 0
7 HacnencrBennast nndopmanms u peanusanus e€ B 9 0 05
KJICTKE
8 JKU3HEHHBIH UK KIETKA 8 0 1
OCHOBBI T€eHETHKH U CeJIeKIIHH 51
9 CtpoeHue u QyHKIMH OpraHU3MOB 14 0 1.5
10 Pa3smHOXkeHue u pa3BUTHE OPraHU3MOB 8 0 1.5
11 'eneTnka — HayKa 0 HaCJIEICTBEHHOCTH U 9 0 05
U3MEHYHNBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 9 0
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 7 0 1
14 I'eneTuka yenoseka 4 0 0.5
15 Cenexuusi OpraHu3MoB 4 0 1
16 broTexHoNoTNs M CHHTETHYEeCKast OMOIOTHs 3 1 0
17 PesepBHOe Bpems 2 0 0




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13



11 KIIACC

KonunuecTBo yacoB DIIEKTPOHHBIE
No (mmudpoBsie)
i HanmeHnoBaHMe pa3ielioB U TEM ITPOTPaMMBbI Beero KOHTpOLHEIE I[IpaxkTuyeckue oBpasoBaTenbibe
paboThI paboThI pecypehi
JBOJIOLMOHHOE YUYeHH e 50
1 3apoxIeHuE U Pa3BUTHE 3BOFOIIMOHHBIX 4 0 0
MpEeACTaBICHUN B OMOJIOTUH
2 Mukpo3BoIIOIUS U €€ pe3yabTaThl 14 0 2
3 Maxkpo3BoroIus 1 €€ pe3yabTaThl 7 0 0
4 [IpoucxoxaeHue u pa3BUTUE KU3HU HA 3eMIie 15 0 1.5
5 [TpoucxoxaeHne YeI0OBEKa — aHTPOIIOTCHE3 10 0 1
B3aumMooTHOIIEHHSI OPTaHU3MOB H cpeabl. OCHOBBI 51
IKOJIOTUH
DKOJIOTHSI — HayKa O B3aUMOOTHOIIIEHHSIX
6 OpPraHU3MOB M HAJOPTaHU3MEHHBIX CUCTEM C 3 0 0.5
OKpy>KaroIen cpeaoi
OpranusMmel U cpesia OOUTaHUs 10 0 1.5
OKoJ0rus BUAOB U NOMYJIALNN 10 0 0.5
9 DKoJ0rus CO00IECTB. DKOJIOTUYECKUE CUCTEMBI 14 0 0.5
10 buocdepa — rinobanbHast skocucTema 8 0 0
11 UYenmoBek U OKpYy’KaroIas cpeja 6 1 0
12 PesepBHoe Bpems 0 0
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 1 7.5
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