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MNOACHUTEJIBHAS 3AIINCKA

[Tporpamma o yuebnomy npeamery "buonorus” (naiee - OMOIOTUs) HA YPOBHE CPEIHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DenepanpHOro 3akona ot 29.12.2012 Ne 273-03
«0O06 oOpazoBannn B Poccuiickoit Deaepanumn»y, ®PI'OC COO, Konnenmuu mnpenogaBaHus
yuebHoro npeamera «bruonorus» U OCHOBHBIX MOJIOKEHUH (enepalibHOM paboyeil mporpammbl
BOCTIUTAHMS.

VYuebubiii npeamer «buonorus» yrmyonénnoro ypoBHs wu3yudenust (10—11 xmaccer)
ABIIIETCS. OJJHUM M3 KOMIIOHEHTOB IpeaMeTHOW oOiactu «EcTecTBEHHO-HAYYHBIE MPEAMETHIY.
Cormacao monoxenusim PI'OC COO mnpodwibHble ydeOHBIE NPEIMETH, H3ydaeMble Ha
yrayOnEHHOM YpOBHE, SIBISIOTCS criocoOoM mauddepeHnnanud o0ydeHuss Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHUS M NMPHU3BaHBI 00ECIEYUTH MPEEMCTBEHHOCTh MEXKJIYy OCHOBHBIM OOIIHMM,
CpeIHUM OOIIMM, CpPeIHUM MPOPECCHOHATBHBIM U BBICIIMM oOpa3oBaHHeM. B To ke Bpems
KOKIBIA U3 ATHX Y4€OHBIX MPEIMETOB JOHKEH ObITh OPUEHTHUPOBAH HA MPHUOPUTETHOE PELICHUE
00pa3oBaTeNbHBIX, BOCIIUTATENIFHBIX W PA3BHBAIOIINX 33]ad, CBSI3aHHBIX C MpodopHueHTanuein
0o0yyarolmuxcsi U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOM 00JacTM Hay4HOro 3HaHUS,
CBSA3aHHOTO C OWOJOTHEH, MEAUIIMHON, SKOJOTHEH, TCHUXOJOTHEH, CIIOPTOM WM BOCHHBIM
JIEJIOM.

[Iporpamma no yuebHomy npenmery "buosiorus" naér nmpencraBiieHre O IEIH U 3a/1a4ax
U3ydeHus yaeOHoro npeamera «bruonorus» Ha yriayOIEHHOM ypOBHE, OIpeesisieT 00s3aTeIbHOe
(MHBapuaHTHOE) TMPEAMETHOE COJAEp)KaHME, €ro CTPYKTYpUPOBAHHE MO pa3iesiaM U Temaw,
pacmpeziefieHue 1o KilaccaM, peKOMEHAYeT MOCIe10BaTeIbHOCTh U3yUeHHUsl yueOHOro MaTepuana
C Y4€TOM MEXNPEAMETHBIX ¥ BHYTPHUIPEAMETHBIX CBs3€H, JIOTHKK Y4eOHOro Iporecca,
BO3pAacTHBIX OCOOEHHOCTEH oOydaromuxcs. B mporpamme mo OHOJOTrHMU pealv30BaH IMPHUHIIUIT
IPEEMCTBEHHOCTH C H3y4Ye€HHEeM OHMOJOrMM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs,
Omaromaps uyeMy [pOCMaTpPHBAeTCS  HAMPaBICHHOCTh Ha  MOCHEAyoIllee  Pa3BUTHE
OMOJIOTUYECKNX 3HAHWH, OpPWUEHTHPOBAHHBIX Ha (POPMHUPOBAaHUE E€CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, 3KOJOTUYECKOIO MBIIUICHUS, IPEICTaBICHUNH O 3I0pOBOM 00Opase >KM3HH, Ha
BOCIIUTaHHE OEpeXHOro OTHOIIEHUS K OKpYXarolled NpupoiHoi cpene. B mporpamme mo
OMOJIOTUM Tak)Ke IMOKa3aHbl BO3MOXKHOCTH ydeOHoro mpenmera «buomorus» B peanu3anuu
tpeboBanuii ®I'OC COO k mIaHUpyeMBbIM JHUYHOCTHBIM, METAIPEIMETHBIM U MHPEIMETHBIM
pe3yapTaTaM o0yueHus ¥ B (OPMHPOBAHMHM OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIbHOMN
NEeSITeIbHOCTH O0YYaloIUXCs M0 OCBOCHMIO COZAEp)KaHUS OMOJOrMYecKoro oOpa3oBaHMs Ha
YPOBHE CpeHEero 00IIero 0opa3oBaHusl.

VY4eOunblii npeamer «buosorus» Ha ypoBHE CpeAHEro o0IIero oOpa3oBaHHUs 3aBeplIacT
Ouosnoruueckoe 0Opa3oBaHUE B IIKOJE U OPUEHTHPOBAH HAa pacHIMpEeHUE U yriyOlieHne 3HaHUM
oOyyaromuxcst O JKMBOM TNpUpPOJAE, OCHOBAX MOJEKYISIPHOW M KIETOYHOM Oumojorum,
SMOPHONIOTHN M OWMOJIOTHUHM Pa3BUTHSI, TEHETUKHU, CEJEKIMH, OMOTEXHOJOTHH, HBOJIOIMOHHOTIO
YUEHUSI ¥ DKOJIOTHH.

Nzyuenue yuebHoro npeamera «buonorus» Ha yriayOJIeHHOM YpOBHE OpPUEHTHPOBAHO Ha
HOJATOTOBKY OOYyYaroIuXcs K TMOCIEIYIONIEMY MOJIY4YEeHHIO OHOJIOrnyeckoro oOpa3oBaHUS B
By3aX U OpPraHU3aLUsAX CpPelHEero npodeccuoHaibHOro oopasoBanus. OCHOBY €ro cojepiKaHus
COCTaBJISIET CHUCTEMa OMOJOTMYECKMX 3HAHUM, MOJYyYEHHBIX MPU H3YYEHHHM OOYy4YarOUIMMHCS
COOTBETCTBYIOIIMX CHCTEMaTHYECKHX pa3/ejoB OHOJOTMM HAa YpPOBHE OCHOBHOIO OOIIETO
oOpa3oBanus, B 10—11 kmaccax 3TH 3HaHMA MOJTy4aroT pa3BUTHE. Tak, pacIIUPEHbl H YTIyOJeHbI
OMOJIOTUYECKHE 3HAHUS O PACTCHHSX, JKMBOTHBIX, Ipubax, OaKTepusix, OpraHu3Me YelOBEKa,
o0LIMX 3aKOHOMEPHOCTSIX JKU3HM, JOMOJHUTENbHO BKJIIOUYEHbI OWOJIOTMYECKHE CBEICHUS
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MPUKIAHOTO U TOUCKOBOTO XapaKTepa, KOTOPhIE MOXKHO HCIIOJIb30BaTh KaK OPUEHTHUPHI AJIs
nocieayomero Beidopa mnpodeccun. BozMokHa Takke MHTErparisi OMOJIOTHYECKUX 3HAHUH C
COOTBETCTBYIOIIMMH 3HAHUSIMHU, TOTYICHHBIMU 00YUJaIOMIUMUCS TIPH U3y4eHUU (DU3HKHU, XUMUH,
reorpauu u MaTEMaTHKH.

CtpykTypa mnporpamMmbl 1Mo ydeOHOMYy mnpenMery "buomorus" oTpakaeT CHCTEMHO-
YPOBHEBBIM M 3BOJIIOLUOHHBIM MOAXOAbI K M3yueHuto Ouosoruu. CoOriacHo MM, HU3y4aroTCs
CBOICTBAa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJIS )KUBBIX CUCTEM PA3HOI'O YPOBHSI OpraHU3alluy,
SBOJIIOIIMM OPraHMYECKOr0 Mupa Ha 3emiie, COXpaHEHHs OHOJOTHYEeCKOro pa3HooOpasus
miaHeTel. Tak, B 10 Kiacce HM3ydarOTCs OCHOBBI MOJICKYJSIPHOW M KJIETOYHOW OHMOJIOTHH,
IMOPHOJIOTUN ¥ OMOJIOTUU Pa3BUTHS, TCHETUKU U CENIEKLIUHU, OMOTEXHOJIOTHH U CUHTETUYECKON
OMoNIOTHH, AaKTYyaJU3UpPYIOTCS 3HAaHUS OOydJarolmmMxcs MO OOTaHUKE, 300JI0THH, AHATOMHH,
dusnonoruu venoseka. B 11 kitacce M3y4yaroTcsi SBONIOIMOHHOE yYEHHUE, OCHOBBI HKOJIOTUU H
yueHue o 6uocdepe.

VYueOublii mpenmer «buonorus» TpU3BaH OOECIIEYUTH OCBOCHHE OOYYaIOIIMMUCS
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
HAy4YHBIX JOCTM)KEHMSIX, COBPEMEHHBIX HCCIICJOBAHUAX B OHOJIOTMU, NMPUKIAIHBIX ACIEKTaX
Ouonornyeckux 3HaHWH. [ pa3BUTHS W MOANEpKAHUS MHTEpeca 00y4aromuxcs K OMOJIOrHU
HapsIly CO 3HAYUTEIBHBIM 00BbEMOM TEOPETUUECKOI0 MaTepuaia B COACPKAHUH MPOrPAMMBI IO
OHOJIOTUHN TPETyCMOTPEHO 3HAKOMCTBO C HMCTOpPUEH CTAaHOBIEHHUS M Pa3BUTHS TOW WIM HHOMN
oOnacTu OMOJNIOTMM, BKJIAJOM OTEUECTBEHHBIX U 3apyOEKHBIX YUEHBIX B pEIICHHE Ba)KHEUIINX
OMOJOTUYECKHUX U KOJOTUYECKUX MPOOIIEM.

[lenp u3yueHus yuebnoro npenmera «buosjorus» Ha yriayOn€HHOM ypoOBHE — OBIa/ICHUE
00y4JaloIMMHUCS 3HAHUAMU O CTPYKTYPHO-(YHKIMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
Pa3HOTO paHra u NpuoOpeTeHne YMEHUN HCIOIb30BaTh ITH 3HAHUS B (POPMUPOBAHUU MHTEpECA
K OomnpeneneHHoi o0sactu mpodecCHOHATbHON NeATeTbHOCTH, CBI3aHHOW C OMOJIOTHEH, WU K
BbIOOpY yueOHOT0 3aBeIeHHs I POAOIKEHHUS OMOJIOTHYECKOro 00pa30BaHuUs.

JlocTikeHue 1eiau u3ydeHus: yuyeOHoro npenmera «buonorus» Ha yriayOoi€HHOM ypoBHE
oOecrnieunBaeTcs pelIeHueM CIEAYIOMUX 3a1au:

OCBOCHHE  OOYYalOIMMHUCS  CUCTEMbI  OMOJIOTMUECKMX 3HAaHMM: 00  OCHOBHBIX
OMOJIOTUYECKUX TEOPHIX, KOHIICMIMUIX, TUIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTAX M IMpaBUIIaX,
COCTaBISIIOLIMX COBPEMEHHYIO E€CTECTBEHHO-HAyYyHYH0 KApTUHY MHpa; O CTPOCHMH,
MHOTOOOpa3uu U OCOOEHHOCTSIX OMOJIOTHYECKUX CUCTEM (KJIETKA, OPTaHW3M, MOMYJISIHS, BHI,
ouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHUSX W COBPEMEHHBIX HCCJIEAOBAHUSIX B
OHOJIOTHH;

O3HaKOMJICHHE  oOydJaromuxcs €  METOAaMH  MO3HAHUSA  KHUBOM  IPUPOABL:
HCCJIEIOBATEIbCKUMU METOAaMU OMOJIOTMYECKUX HAyK (MOJEKYJISpHOU U KIETOYHOM OuoJioruw,
HMOPHUOJIOTUN U OWOJIOTUH PAa3BUTHS, TEHETUKU U CENEKIUH, OMOTEXHOJIOTHH U CUHTETHYECKOMN
OMOJNIOTHH,  TMAaJEOHTOJOTMH, OKOJOTMM); METOJaMH  CaMOCTOSITEIbHOTO  MPOBEICHUS
OMOJIOTHYECKUX HCCIEeIOBaHUKA B J1abopaTopun M B IpHupone (HaOioJaeHHe, H3MEpeHue,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);

OBJIaJiIcHHE OOYYaIOUUMUCS YMEHMSIMH: CaMOCTOSITENIbHO HaXOAWTh, aHAIU3UPOBATH U
UCTIOJIb30BaTh OMOJIOTUYECKYI0 HH(POPMAIINIO; TIOJIb30BATHCSI OMOJIOTHYECKON TEPMUHOIOTHEH U
CUMBOJIUKOW; yCTaHaBIUBaTh CBSI3b MEXAY Ppa3BUTHEM OWOJIOTMM W  COILHMAIBHO-
SKOHOMHMYECKUMU M SKOJIOTMUYECKUMH NpOoOJieMaMU YeJlIOBEYECTBA; OLEHUBATh IOCIEICTBUS
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CBOEH JCATEIBPHOCTH 10 OTHOUIEHHUIO K OKpPYXaloled MPUPOTHON cpene, COOCTBEHHOMY
3I0POBBI0 W 3JI0POBBIO  OKPYKAIOUIMX JIIOAEH; OOOCHOBBIBATH M COONIONATH MEPHI
npodHIaKTUKN WHPEKIMOHHBIX 3a00JIeBaHuUil, MpaBuia MOBEACHUS B MPUPOAE U oOecreueHus
0€30MacHOCTH COOCTBEHHOM >KU3HENEATEIbHOCTH B UPE3BbIUAWHBIX CHUTYyalUsX MPUPOIHOIO U
TEXHOTCHHOT'O XapakTepa; XapaKTepu30BaTh COBPEMEHHbIE HAy4yHbIE OTKpBITHUS B 00JacTu
OuoJjoruu;

pasBUTHE Yy 00YYAIOLINXCSl MHTEIUICKTYyalbHBIX U TBOPYECKUX CIIOCOOHOCTEH B mpoliecce
3HAKOMCTBA C BBIJAIOIIMMHUCS OTKPBITUSMH M COBPEMEHHBIMHU HCCIIEOBAaHHUSIMH B OHOJIOTHUH,
pelaeMbIMH €10 MpoOieMaMu, METOJI0JIOTHEeN OHMOJIOrMYecKOro HCCIEeIOBaHusl, MPOBEICHUs
OKCIEPUMEHTAIBHBIX HWCCIEAOBAHHUMA, pelmeHns OWOJOTHYECKUX 3a/ad, MOJEIUPOBAHUSL
OMOJIOTUYECKUX 00BEKTOB U IPOIIECCOB;

BOCIHUTAHHUE Y OOYYarOIIUXCSl IEHHOCTHOTO OTHOIIEHMsS K JKUBOM MPHUPOJE B LEIOM U K
OTIEeNbHBIM €€ O00BbeKTaM U SBJICHUAM; (OpPMHpPOBAHHE SKOJIOTHYECKOH, Te€HETHUYECKON
IPaMOTHOCTH, OOIIEH KyJIbTyphl IMOBEIEHHUS B NPHUPOJEC; MHTETPALMH €CTECTBEHHO-HAYYHBIX
3HAHHMH;

npuodpeTeHue 00y4arIUMUCI KOMIIETEHTHOCTU B PAllMOHAIBHOM MPUPOAOIIOIB30BAHUN
(cobmroneHne TpaBWJl TIOBEJICHUS B IPUPOJIC, OXPaHbl BHUIOB, AIKOCHUCTEM, Oumochepsl),
COXpaHEHUU COOCTBEHHOTO 3J0POBBS U 3I0POBbA OKPYXKAIOIIMX JIOACH (coOmtoneHus Mmep
npoQuIakTUKK  3a0oJjieBaHUM, oOecreueHre  O€30MaCHOCTH  JKU3HEACSTEIIbHOCTH B
Ype3BBIYAMHBIX CUTYAIUSX MIPUPOIHOTO U TEXHOTCHHOT'O XapaKTepa) Ha OCHOBE HCIIOIb30BaHUS
OMOJIOTUYECKUX 3HAHUN U YMEHUI B MOBCETHEBHOM KU3HU;

CO3/IaHWE YCJIOBUH Ui OCO3HAaHHOTO BBIOOpa OOYYAIONIMMHUCS WHIWBHIYaTbHON
0o0pa3oBaTeNbHON  TpPAaeKTOpHH, CHOCOOCTBYIOLIEH mMOcCienyromeMy HpodheccCHOHATbHOMY
CaMOOTIPEJICIEHNIO, B COOTBETCTBUM C HWHIMBUAYAJIbHBIMU HHTEpECAMHU U MOTPEOHOCTAMHU
pEeruoHa.

OO01iee ymMclIO YacoB, OTBEACHHBIX Ha H3yuyeHUE OHOJIOTMM Ha YriayOJIeHHOM YpOBHE
cpennero obmiero oOpasoBanmsi, coctaBisier 204 uaca: B 10 xmacce — 102 gaca (3 yaca B
Hezento), B 11 kimacce — 102 gaca (3 vaca B Hezento).

Ot10op oOpraHuM3alMOHHBIX (OpM, METOJOB M CpeACTB OOyueHUs OMOJIOTUH
OCYIIECTBIISIETCS C YUETOM CIEIU(HUKN €ro COACpKaHUs M HANpPaBICHHOCTH Ha TPOJIOJIKEHUE
OHMOIOTHYEeCKOTO0 00pa30oBaHUsI B OpPraHM3ALMUAX CPEIHETO MPOPECCHOHATBHOTO W BBICIIETO
o0Opa3oBaHusl.

OO0s3aTenbHBIM YCIOBHEM IpU OOYYEHHUH OMOJIOTHMHM Ha YIIyOJIEHHOM YpPOBHE SIBIISETCS
MpPOBEJCHUE J1aOOpaTOPHBIX M TMpakTHUeckux pabdor. Takke ywyacTtue oOydarmmxcs B
BBITOJIHEHUH  TPOEKTHBIX W y4eOHO-HCCIIEIOBATENILCKAX — paboT, TeMaThka KOTOPBIX
OTIpeNeNAeTCsl YYHUTEJEM Ha OCHOBE HMEIOIIMXCS MaTepHalIbHO-TEXHUYECKUX PECYpCOB U
MECTHBIX PUPOIHBIX YCIOBHUH.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

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

Tema 1. Buosnorus kak Hayka

CoBpemenHast 6uosorusi — KOMIUIEKCHasi Hayka. Kpatkas ucropus pa3BuUTHS OHUOJIOTHU.
buonoruueckue Hayku H u3ydaemble UMHU TpodseMbl. DyHIaMEHTalbHbIC, MPHUKIAIHbIE U
MOMCKOBBIC HAYYHbIE HCCIIEAOBAHUS B OMOJIOTHH.

3HayeHue OuoJoruM B (HOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, cBs3anHbple ¢ Ouonormei. 3HaueHHWEe OHONIOTMHM B MPAKTHYECKON
JIEATEIbHOCTH YEJIOBEKA: MEIMIIMHE, CEJIbCKOM XO34MCTBE, IPOMBIIIJIEHHOCTH, OXpaHE
MIPUPOJIBI.

JleMoOHCTpaL U

[Toptpersr: Apucrorens, Teodpact, K. Jlunnei, XK. b. Jlamapk, Y. lapsun, Y. Iapsei, I
Meunnens, B. W. Bepnanckuii, M. II. IlaBnos, . . Meunuxko, H. . Basunos, H. B.
Tumodees-Pecosckuii, k. Yorcon, ®@. Kpuk, /1. K. benses.

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

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

JKuBble cuctembl Kak mpeamer u3ydeHus ounonoruu. CBOMCTBa JKUBBIX CUCTEM: €IUHCTBO
XUMHYECKOTO COCTaBa, ITUCKPETHOCTh U IEJIOCTHOCTb, CIIOXKHOCTh W YHOPSJOYEHHOCTH
CTPYKTYpbI,  OTKPBITOCTb, CaMOOpPraHHW3alUsi, CaMOBOCIIPOM3BEICHHE, Pa3APaKUMOCTh,
W3MEHUYUBOCTb, POCT U Pa3BUTHE.

YPOBHM OpraHM3allMd JKUBBIX CHCTEM: MOJIEKYJISAPHBIM, KJIETOYHBIN, TKaHEBBIH,
OpraHNU3MEHHBIM, MONYJIIIHOHHO-BUIOBO, 9KOCHUCTEMHBIN (OMOreoneHOTHYECKHIA),
o6uocepnsiii. IIponeccsl, npoucxoasmue B KUBbIX cucTeMax. OCHOBHbBIE NMPU3HAKH KHUBOTO.
XKuznp kak opma cymecTBoBaHUs Marepun. Hayku, u3ydaronue >KuBble CUCTEMbl Ha pa3HBIX
YPOBHSIX OpPraHU3aLNH.

N3yuenue xuBbix cucreM. Meroabl Ouonornyeckoi Hayku. HaOmronmenue, usmepeHwue,
SKCIIEPUMEHT, CHCTEMaTHh3alus, MeTaaHain3. [loHaTME O 3aBUCMMOW M HE3aBUCHUMOU
nepeMeHHO#. [lnanupoBanue skcnepumenta. IlocraHoBka m mpoBepka rumnote3. Hynesas
runote3a. [loHsATHE BHIOOPKH U €€ JO0CTOBEepHOCTh. Pa3bpoc B Ononornyeckux gaHHbIX. OreHKa
JIOCTOBEPHOCTH MOJIYUEHHBIX pe3yslbTaToB. [IpUunHbI MCKaXXEHUS Pe3yJabTaTOB HKCIEPUMEHTA.
ITonsiTHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanuu

Tabmuubl u cxembl: «OCHOBHbIE TPH3HAKU JKU3HW», «buonornyeckue CUCTEMBI»,
«CBONCTBa )KMBON MaTepun», «Y pOBHHU OPTraHU3ALMH KUBOU NMPUPOIb», «CTpOeHNE )KUBOTHON
KineTkn», «TkaHu  KUBOTHBIX», «CHCTEMbl OpPraHOB  YEJIIOBEYECKOTO0  OpTraHu3May,
«buoreonenos», «buochepay, «MeToabl U3yUeHHUS KUBOH PUPOIBD».

Oo6opynoBanue: 1abopaTropHoe 000pyIOBAHUE JIJIS IPOBEACHUS HAOIOICHUN, U3MEPEHHUI,
SKCHEPUMEHTOB.

IIpakTnyeckass padora «licronp30BaHUE Pa3IUYHBIX METOJOB MPHU WM3YUYECHHH >KUBBIX
CUCTEM.

Tema 3. Buosnorus KjieTku



Knerka — cTpykTypHO-QYHKIMOHAIbHAS €IUHULA KUBOTO. VICTOpHS OTKpBITUS KIETKH.
Pabotsr P. I'yka, A. JleBenryka. Knerounas teopus (T. llIBann, M. Ilneiinen, P. Bupxos).
OCHOBHBIE TI0JI0’KEHUSI COBPEMEHHON KJIETOYHOU TEOPUHU.

Metonbl MOJEKYISIpHOM M KJIETOYHOM OMOJIOTMH: MHUKPOCKONHUA, Xpomarorpadus,
anekTpodopes3, MeTOJ] MEUYeHbIX aTroMoOB, AudQepeHuManbHOe  LEHTpU(YTrupoBaHue,
KyJIbTUBUPOBAHUE KIETOK. M3yueHue (uUKCUpOBAHHLIX KiemoK. DIEKTPOHHAsT MHUKPOCKOIHSI.
Konghoxanvnas mukpockonus. Bumanvnoe (npusicusnennoe) usyuenue Kiemox.

JdemMoHcTpauMu

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

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOcKom», «Mcropus
pa3BUTHUS METOJIOB MUKPOCKOIIUI.

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

IIpakTuyeckas padora «/3ydeHHe METOAOB KJIETOYHOH Owonoruu (xpomartorpadus,
atekTpodopes, nuddepennuanpaoe neHrpudyrupoanue, [TLP)».

Tema 4. XuMu4ecKasi Opranu3anms KJIeTKU

XVMMHYECKUH COCTAaB KIETKU. Makpo-, MUKpO- U yJIbTPAaMHUKPO3JIEMEHTHI. Bona u e€ poib
KaK pacTBOpHUTENS, peareHTa, y4yacTHE€ B CTPYKTYPUPOBaHUM KJIIETKH, TEIUIOPETYJISLUU.
MuHepaibHbIE BEIIECTBA KIETKH, UX OHOJIOTHYecKasi pojb. Poib KaTHOHOB M aHHOHOB B KJIETKE.

Oprannyeckue BEIECTBA KIETKU. buosornyeckue noiaumepsl. besnku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTyphl OenkoBoi Mouiekyinbl. IlepBuuHas cTpykTypa Oenka, menTHIHAs
CBsA3b. BTOpuuHas, TpeTuyHas, 4yeTBepTHUYHasi CTPYKTypbl. JleHaTyparus. CBoiicTBa OEIKOB.
Knaccudukanus 6enkos. buonornueckue GyHKIM 0enKkoB. /lpuonsi.

VYrneBoasl. MoHOcaxapuabl, AMCAXapHbl, OJIUrocaxapujpl M mnoiucaxapuabl. OOmmii
IUIaH CTPOEHUS U (U3MKO-XUMHUECKHE CBOICTBa yrieBonoB. buonornyeckue ¢yHKuun
YTJIEBOJIOB.

Jlununpl.  TuppoduneHO-ruapodoOHBIe  cBoiictBa.  Knaccudukauus — nunujos.
Tpurnunepunasl, Gochoaunuibl, BOCKU, cTepouibl. bruonornyeckue ¢pynkuun munuaos. OOmue
CBOWCTBAa OMOJOrMYECKMX MeMOpaH — TeKy4YecTb, CHOCOOHOCTh K CaMO3aMBIKaHHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunosbie xucnotel. IHK u PHK. Ctpoenue HyknenHoBbIX KucioT. HykiaeoTumsl.
[Mpuniun kommnementapuoctu. [Ipasuno Yapradda. Crpykrypa IHK — nBoiinas cnupaib.
Mecronaxoxaenue u 6nonornyeckue pynkuuu JHK. Buasr PHK. @ynkunu PHK B kietke.

Ctpoenune monekyinbl AT®. Makposprudyeckue cBa3u B moiiekyine AT®. buosornyeckue
byakuun  AT®. BoccraHoBiIeHHBIE TMEPEHOCUYMKH, UX (QYHKIUU B KJIeTKe. [[pyeue
Hykneozuompugocgpamor  (HTD). CexBenupoBanue  JIHK.  Memoow:  ecemomuxu,
MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrtpykrypHast Ouojorusi: OMOXMMHYECKHEe W OHOpU3NYECKHE HCCIEAOBAaHUSA COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYypbl OuoMmoiekyn. Modenupoeanue cmpykmypovl U @QYHKYui
Ouomonexkyn u ux komniekcos. KomnvromepHulii Ou3aun u Op2anuiecKuti cunmes OUOMONEKYI U
UX HenpPUPOOHbIX AHALO208.

JleMoOHCTpaL UK

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

[uarpammsl:  «PacnpenencHue XUMHUYECKHX JJIEMEHTOB B HEXKHMBOW  IIPUPOACY,
«Pacnipenenenne XUMUYECKUX IEMEHTOB B )KMBOU ITPUPOLIEY.
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Tabmunel u cxembl: «llepuonuyeckass Tabauia XUMHUECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOABI», «BemectBa B cocTaBe oOpraHu3smMoB», «CTpoeHHE MOJIEKYNbl Oenkay,
«CTpyKTYpbl OEnKOBOW MOJEKYIb», «CTpoeHHE MOJEKYJd YriaeBoAoB», «CTpoeHHE MOJEKYI
munuaoBy, «HyknennoBeie KUCI0Tb, «CTpoeHue Moaekyiasl ATD».

O6opynoBaHue: XuMU4ecKas ocya 1 00opy1oBaHue.

JlaGopaTopHnas pa6ora «OOHapyxeHHe OEJIKOB C IOMOIIBIO KAUE€CTBEHHBIX PEaKIUil».

JlabopaTopnas pa6ora «/ccienoBaHne HyKIEMHOBBIX KUCIIOT, BBIJICICHHBIX U3 KJIETOK
pa3IMYHBIX OPTaHU3MOB.

Tema 5. CtpoeHue n QyHKIUM KJIETKH

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

CrtpoeHue mnpokapuoTHueckoil kieTku. KietoyHas crenka OakTepuii u  apxeil.
OcoOeHHOCTH CTpOeHUs TeTepoTpodHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MecTto u
pOJIb MPOKAPUOT B OMOLIEHO3AX.

Crpoenrie u (QyHKIIMOHHMPOBAHUE dYKapHOTHUYECKOW KieTKH. [Imasmarndeckas memOpaHa
(mmazmanemma). CTpykTypa Iula3Matudeckoil meMOpanbl. TpaHCHOpPT BeLIECTB uepe3
MIa3MaTHYeCKyl0 MeMOpaHy: maccuBHBIA (muddys3us, obneryénnas nudQysus), aKTUBHBIN
(epBUYHBIA W BTOPUYHBIN aKkTUBHBIA TpaHcnopt). [lomynmponumaemocts mMemOpansl. PaboTa
HATPHUII-KaJIMEeBOr0 Hacoca. DHAOMMUTO3: MUHOUTO3, paronnTo3. Dk3ounTo3. Kierounas creHka.
Crtpykrypa v QyHKIUHU KJIETOYHON CTEHKU pacTeHUi, rpuOOB.

[utomnazma. L{uto3oms. I[lutockener. JIBmkeHue uuromiazMbl. OpraHoMIbI KJIETKH.
OnHoMeMOpaHHbIE OpraHOUbl KIETKH: 3HAoIazmaTuueckas cetb (JI1C), anmapar [Nonbaxwy,
JN30COMBI, UX CTpoeHHE W (YHKIUHU. B3anMoCBS3b OAHOMEMOpPAaHHBIX OPraHOUIOB KIIETKH.
CrpoeHue TrpaHyJIsIpHOTO peTukynyma. Mexanusm nanpasnenus 6enxkoé ¢ JIIIC. Cunres
pactBopuMbIX  OenkoB. CuHHTe3  KIETOYHBIX  MeMOpaH. [nmamkuii  (arpaHynspHBIi)
sHOIUIa3MaTHUecKuil petukynyM. CekperopHas pyHkuus anmnaparta ['ombmxu. Moouguxayus
benxos 6 annapame I onvoorcu. Copmupoexa benkos 6 annapame I onv0dcu. TpaHCTIOPT BEUIECTB
B KJIeTke. Bakyonu pactutensHbIX kieTok. Kinerounstit cok. Typrop.

[TomyaBTOHOMHBIE OpPTaHOWUIBI KJIETKH: MHUTOXOHIPUHU, TMIACTUIBL. [Ipoucxooicoenue
mumoxonoputi u naacmuod. Cumdbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GYHKIMU MHUTOXOHIpUHA U 1uiacTuj. [lepBUuHBIE, BTOPUYHBIE W CIIOXKHBIC TUIACTHJIBI
(OTOCHHTE3UPYIOIUX JYKAapuOT. XJIOPOIUIACTBl, XPOMOIUIACTBI, JICHKOMIACThl  BBICHIUX
pacTeHUN.

HememOpannbie opranouzsl kietku CtpoeHune v (QyHKIIMHM HEMEMOpPAaHHBIX OpPraHOHIOB
KieTku. PubGocomsl.  [lpomescymounvie uramenmol. MuxporiaMeHTbl. AKmuHo8ble
Mukpogunamenmsi. MBIIIEUHbIE KICTKU. AKMUHOBbIE KOMHOHEHMbl HEMbIUEYHbIX KAEmOK.
MuxkpotpyOouku. Krnertounsiii nentp. CTpoeHue u JBWKEHHE >KI'YTUKOB U PECHUYEK.
Muxkpotpy6ouku nuroriasmsl. Llentpuons. berku, accoyuuposanuvie ¢ MukpoguiameHmamu u
Mmuxpompyboukamu. Momopmwie benxu.

SAnpo. Obonouka siApa, XPOMATHH, KapUOILIA3Ma, SAPBIINIKU, UX CTPOCHUE U (YHKIUU.
Snepublii GenkoBelii MaTpuKC. [IpocTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HHTEp(ha3HOM
anape. Jyxpomamun u 2emepoxpomamur. benku XpomMaThHa — TUCTOHBI. J{uHamuxa s0epHOuU
0bon04KU 8 Mumose. foepHuiil mpancnopm.

Knerounsie  BkmtoueHusi. CpaBHHUTENbHAs  XapaKTEPUCTUKA  KIETOK  JYKApPHOT
(pacTUTENnBHOM, KUBOTHOM, TPUOHOI).

JleMmoHCTpauMu



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

Tabmuubl u cxembl: «CTpoeHHE SYKapHOTHYECKOH KIETKH», «CTpoeHHe >KMBOTHOMN
KIIeTKN», «CTpOeHUE pacTUTENbHON KieTKn», «CTpoeHne MUTOXOHIpUN», «Sapoy, «CtpoeHue
IIPOKAPUOTUYECKOU KIICTKH.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKPOIPENaparbl PacTUTENIbHBIX, KUBOTHBIX
KJIETOK, MUKPOIIPETapaThl OaKTepHUaIbHBIX KJIETOK.

JlabopaTopnasi paGora «/3yueHue cTpoeHUs KIETOK pa3IMYHbIX OPIraHU3MOBY.

IIpakTuyeckasi padora «l3yueHue CBONCTB KIETOYHOU MEMOpaHBI.

JlabopaTopnas padora «/ccinenoBaHue mia3mMonusa U ACIUIa3MOJIM3a B PACTUTENBHBIX
KJIETKax.

IIpakTHyeckas padora «I3yueHue IBUKEHUS LUTOIJIA3Mbl B PACTUTEIbHBIX KIETKaX)».

Tema 6. O0MeH BeleCTB U IPpeBpallleHHe JHEPIMHU B KJIeTKe

AccUMMIAIMS U JUCCUMWIALUS — JIB€ CTOPOHBI MeTabosn3ma. Tumbsl oOMeHa BEIIeCTB:
aBTOTPOGHBIH ®  TeTepoTpodHBIA. YyacTue Kuciopoga B  OOMEHHBIX — IpoIleccax.
OHepreruyeckoe obOecneueHue kierku: npespamieHue ATdD B 0oOMEHHBIX Ipoleccax.
depMEeHTAaTUBHBIN XapakTep peakuuid KIETOYHOro Mmerabonu3ma. DepMeHThl, UX CTpPOEHHE,
cBoiicTBa W MexaHu3M aedctBus. Kodepmentsl. OTnuuns (QepMEHTOB OT HEOPraHMYECKUX
Karajau3aTopoB.  benku-akTuBaTOppl UM OEIKHU-UHTMOMTOpBL.  3aBUCUMOCTb  CKOpPOCTHU
(epMEHTATUBHBIX PEAKIMI OT Pa3INYHBIX (PAKTOPOB.

IlepBUYHBI CHHTE3 OpraHMYECKHUX BeIleCcTB 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-munvr pomocunmesa. IIpogyKTUBHOCTD (DOTOCHHTE3A.
BausiHue pa3nuuHbIX GakTOpPOB Ha CKOPOCTh (DOTOCHHTE3a. 3HaUeHUe (POTOCHHTE3A.

XemocuHTe3.  Pa3HooOpazue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPHU(PHULIHPYIOIINE
OaxTepuu, Kene300aKkTepuu, cepoOaKTepHH, BOJOPOIHbIE OakTepun. 3HaYCHUE XEMOCHHTE3A.

AHaspobHble opraHu3Mbl. Buasl Opoxkenus. [IpoaykTsl OpoKeHUsI U MX HCIIOIb30BaHUE
4eJI0BEKOM. AHa’pOOHBIE MHKPOOPTaHU3Mbl KaK OOBEKThl OMOTEXHOJOTMH U BO30yIUTENH
001e3HEeH.

AspoOHBIE OpPraHW3Mbl. JTambl YHEPreTHYeCKOro obOmeHa. [loAroTOBUTENBHBIN STaIl.
['mukonu3 — 6eCKUCIOPOAHOE PACHIETNIEHUE TIIOKO3HI.

buonorunueckoe okuciaeHHue, UIU KIETOYHOE JbIXaHHWe. Ponb MUTOXOHIpHI B Ipoleccax
O6uonornyeckoro okucieHus. Lluxnmdeckue peakuuu. OxuciaurenbHoe (GochopuiImpoBaHHE.
Ouepeuss membpanunozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnoti ATD-
cunmasel. llpenMyiiectBa a’poOHOTO MyTH OOMEHa BEIIECTB IMEpe]  aHadPOOHBIM.
O} PeKTUBHOCTH IHEPTETHIECKOTO OOMEHa.

JleMoHCTpan U

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

Tabmuubl 1 cxembl: «POTOCHHTE3», «DHepreTudeckuii oomen», «bunocunres Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

O6opynoBaHue: CBETOBOMH MUKPOCKOII, 000pyA0BaHKE JUIsl IPUTOTOBIJICHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENIapaToB.

JlaGopaTtopnas pabora «/3ydyeHue KaTaJUTUYECKOH aKTHUBHOCTH (epMeHTOB (Ha
IpUMEpE aMHJIa3bl WK KaTanasbl)».



Jladoparopnasi padora «l3yyeHue (QepMEHTATUBHOTO pACIICIICHUS TEPOKCHIIA
BOJIOPO/Ia B PACTUTEIbHBIX U KUBOTHBIX KJIETKaX).

JlaGopaTopHnas padora «CpaBHeHHE MPOLECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE TIPOLIECCOB OPOXKEHUS U JIBIXAHUSI.

Tema 7. HaciiencrBenHasi uHgopMauus U peaju3ainus €€ B KJIeTKe

Peakuuu matpuunoro cunres3a. [IpuHIUI KOMIUIEMEHTAPHOCTH B PEAKIUAX MATPUUYHOTO
cuHTe3a. Peanmsanusi HacnenCcTBEHHOM WHQoOpMauuu. |eHeTWdeckwii KO, €ro CBOMCTBa.
Tpanckpunuus — matpuudblii cuaTe3 PHK. [IpuHIMIBI TpaHCKPUINIIMK: KOMIUJIEMEHTAPHOCTb,
AHTUIIAPAJUIETbHOCTh, ACUMMETPUYHOCTh. Cospesanue mampuunvix PHK ¢ sykapuomuueckoii
kremxke. Hexooupyrowue PHK.

Tpaucnsmus u e€ sranbl. Yyactue TpancnoptHeix PHK B OuocuHTese Oenka. YcioBus
O6uocunTe3a 6enka. KogupoBanue aMuHOKUCIOT. Ponb pubocom B OuocuHTe3e Oenka.

Coepemenunvie npedcmasnenus o cmpoeHuu 2enog. OpraHu3aiys TeHoMa y MPOKapuoT U
9YKapHOT. Perymsanus akTHBHOCTH T€HOB y mpokapuoT. [mmoresa omepona (. XKaxo0, XK.
Mano). MonekynapHvle mexaHuzmvl dKcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
peaynayuu pabomwl 2enos. Perynsius 0OMEHHBIX MpolieccoB B kiieTke. KieTounslil romeocTtas.

Bupychl — HeksieTouHble ()OPMBI KU3HU U 0OMUraTHbie mapa3uthl. CTpOeHHE MPOCTHIX U
CIIOXHBIX BHPYCOB, PETpPOBHPYCOB, OaktepuodaroB. Kuszuennwii yuxn [[HK-codepacawux
supycos, PHK-cooepocawux supycos, bakmepuogacos. Obpamuas mpanckpunyus, peeepmasd,
uHmezpasa.

Bupycubie 3aboneBaHusi uenoBeka, KUBOTHbIX, pacrenui. CIIN, COVID-19,
COLIMAJIbHBIE U MEAUIIMHCKHE MTPOOIIEMBI.

Buoungpopmamura: unmeepayust u anaiusz dorvuiux maccusos («bigdatay) cmpyxkmyphoix
buonoeuveckux OauHvix. Hanomexwonoeuu 6 oOuonoeuu u meouyuwne. Ilpoepammupyemvie
@yukyuu 6enxkos. Cnocobbi 0ocmasKu 1eKapcme.

JleMoOHCTpaLun

IToptpetsr: H. K. Konbuos, /1. . iBaHOBCKUI.

Tabmumet u cxembl: «buocuHTe3 Oenka», «['eHeTnueckuid Koa», «Bupyce»,
«baxTtepuodarm.

IIpakTuyeckas padora «Co3nanue MOJEIH BUPYCay.

Tema 8. J/KuzHeHHbIN HUKJI KJIETKH

Knetounslii nuki, ero mepuoisl u perymsnus. Muatepdaza u muro3. OcoOeHHOCTH
mpoleccoB, mpotekaromux B uHTepdase. [logroroBka kinetku Kk aeneHuto. [IpecuHrerndyeckuit
(MOCTMUTOTUYECKHIT), CHUHTETUYECKMH M TOCTCUHTETUYECKUH (MPEMUTOTHUECKUN) MEPHUOIbI
uHTEp(PA3HI.

Marpuunenii  cunre3 JHK —  perumkanms. Ilpunouner  perumkanmn — JIHK:
KOMIUIEMEHTAPHOCTh,  MOJYKOHCEPBAaTUBHBI  CHUHTE3, aHTUIAPAUIEIBHOCTh. MexaHu3M
permukannu  JIHK.  Xpomocombl. Ctpoenne xpomocoM. Temomepsl ©  TeloMepasa.
XpOMOCOMHBIIT HA0Op KJIETKU — KapUOTHUIl. JIMIIOWIHBIA U TariouJHBIA HAOOPHI XPOMOCOM.
['omonoruynsie XxpomMocomsl. [1010BbIE XPOMOCOMBI.

Henenune kierkn — mMuto3. CTagum MHUTO3a WM MPOUCXOJALIME B HUX MPOLECCH. THUIIbI
muto3a. Kaprnokunes u nurokunes. bruojgornueckoe 3HaueHre MUTO3a.

Perymsmuss mMuToTHueckoro uukia kieTkd. [IporpamMmupyemas kierouHas rubenb —
arornTo3.



Knerounoe siapo, XxpoMocombl, GyHKIIMOHATIbHAS TeHOMUKA. Mexanuzmbl npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kiemkay» — buoungopmamuvecxkue
Mooenu YHKYUOHUPOBAHUS KILeMKU.

JdemoHcTpauMu

Tabmuupl u cxembl: «Ku3HEHHBIH LUK KIETKW», «Muto3», «CTpoeHue XpomMocomy,
«Permmukanus JJTHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKpomnpenaparbl: «MHTO3 B KIETKaX KOpEeLIKa
JTyKay.

JlaGopaTropHas padora «/3yueHre XpoMOCOM Ha TOTOBBIX MUKpOIIpEnapaTax.

JlabopaTopnas pa6ora «HaOmroneHne MuTo3a B KIETKaX KOHUMKA KOpEIIKa Jiyka (Ha
TOTOBBIX MUKPOIpENapaTax ).

Tema 9. Ctpoenne n GyHKIIUM OPraHU3MOB

buonornueckoe  pasHooOpazue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJOHHAIBHBIE,
MHOTOKJIETOYHbIE OPTaHU3MBbI.

Oco0eHHOCTH CTPOEHUS U KUZHEIEATEIIbHOCTH OAHOKJIETOUHBIX OopraHu3moB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIH, Ipyrue NpoTUCThl. KojgoHuanbHbIe
OpraHU3MBI.

B3anMocBs3b 9acTe MHOIOKJIETOYHOTO OpraHu3Ma. TkaHu, OpraHbl U CUCTEMBI OPraHOB.
Opranusm Kak enuHoe neioe. 'omeocras.

Tkanu pacrenuit. Tumbl pacTUTENBHBIX TKaHEW: o0Opa3oBaTeNbHAs, MOKPOBHAs,
MPOBOASINIAs, OCHOBHAsA, MexaHuueckasd. OcoOOEHHOCTH CTpOeHUs, (PYHKUUNH W PaCIOIOKEHUS
TKaHEN B OpraHax pacTEHUM.

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

Opranbl. BereraTuBHble 1 TeHepaTUBHBIE OpraHbl pacTeHU. OpraHbl U CUCTEMbI OPraHOB
YKUBOTHBIX U 4yenoBeka. DyHKIIMK OpraHOB U CUCTEM OPTaHOB.

Omnopa Tenma opranu3moB. Kapkac pacrenuit. CkeneTsl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapykKHbIIl U BHyTpeHHMI ckeneT. CTpoeHHe U TUIIbl COEAMHEHUS
KOCTEH.

JBmxeHue opraHu3MoB. JIBMKEHHE OJHOKJICTOYHBIX OpPraHU3MOB: aMEOOHIHOE,
KTYTUKOBO€, pEeCcHUYHOe. J[IBM)KeHHE MHOTOKJIETOYHBIX PpAaCTEHUW: TPONMU3MbI M HACTHH.
JIBuKeHre MHOTOKJIETOYHBIX JKUBOTHBIX M UeJIOBEKa: MbIlieuHas cucrema. Pedekc. CkenerHbie
MBIIIIIBI U UX padoTa.

[Tutanue opranusmos. [lornomienre Bojabl, YIIEKUCIOrO raza 1 MUHEPAJIbHBIX BEIIECTB
pacteHusiMu. [luTaHue >KUBOTHBIX. BHYTpUIIONOCTHOE W BHYTPHUKJIETOUYHOE NUIIEBApPEHUE.
[luraHne TO3BOHOYHBIX XUBOTHBIX. OTAENbI MUIIEBAPUTENBHOTO TpakTa. llumieBapuTenbHbIe
xene3bl. [IumeBapurenbHas cucreMa 4eoBeKa.

Hpixanne opranu3MoB. [[pixanne pactenuid. J{prxanne >xuBOTHBIX. uddy3us ra3oB yepe3
NoBEepXHOCTh KieTku. KoxkHoe apixanue. JlpixarenbHas moBepxHOCThb. JKabepHoe u nérouHoe
IbIxaHue. JlpIxaHue MO3BOHOYHBIX YHBOTHBIX M YEJOBEKAa. OBOJIOLMOHHOE YCIOXHEHUE
CTpOoeHHUs JETKUX II03BOHOYHBIX >KUBOTHBIX. JlpIxaTrenbHas cucTema dYenoBeka. MexaHH3M
BEHTWISILIMM JIETKUX y NTUI U MIIEKONUTaoImuX. Perynsuus apixanus. J{pxaTenbHble 00bEMBI.

Tpa"cnopr BeleCTB y OPraHU3MOB. TpaHCIOPTHBIE CUCTEMBI pacTeHuil. TpaHcmopt
BEUIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u €€ opraHbl. KpoBeHocHas cucrema
MTO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. (Cepane, KpPOBEHOCHBIE COCYyAbl M KpoBb. Kpyru
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KpOBOOOpaIieHus..  OBOJIIOLIMOHHBIE  YCIOXXHEHHMSI  CTPOCHHS  KPOBEHOCHOM  CHCTEMBI
II03BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ peryasnus.

Beinenenne y opraHu3moB. Bbigenenue y pacreHuil. BelueneHue 'y  KUBOTHBIX.
Cokpatutenbubie Bakyonau. Opranbl BbiieneHus. PuibTpanus, cekpeuuss U oOpaTHOE
BCAChIBAaHHE KaK MEXaHU3MbI pabOThl OPraHoB BbiAeNneHusA. CBs3b MOJOCTU Tejla ¢ KPOBEHOCHOM
U BBIICTUTEIBHOM cHUCTeMaMu. BplieneHrne y Mmo3BOHOYHBIX JKMBOTHBIX M yesoBeka. [loukw.
Crpoenue u pyHKunoHupoBanue HeppoHa. OOpazoBaHHE MOYH Y YEIIOBEKa.

3amuTa y OpraHu3MoB. 3alluTa y OJHOKJIETOYHBIX OopraHu3MoB. Cropbl OakTepuil u
LIUCTBI TPOCTEHIINX. 3alllMTa Y MHOTOKJIETOUHBbIX pacTeHuil. Kytukyna. CpencrBa macCUBHOM U
XAMHUYECKOM 3a1uThl. DUTOHIUBI.

3amuTa y MHOTOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI M MX MPOU3BOAHBIC. 3allIMTa OpraHu3Ma
or Oone3neil. MMmyHHast cuctema denoBeka. KIeTO4HbBII W TyMOpalbHBII HMMMYHHTET.
Bpoxnéuuslii u  mpHOOpeTéHHBI  cnenuuueckuii UMMYyHUTET. Teopus KJIOHAJIbHO-
cenexktuBHoro nmmynurera (I1. Opmux, ®@. M. bepuer, C. ToneraBa). BocnanutenbHbie OTBETHI
opranu3MoB. Posib BpokIEHHOTO UMMYHUTETA B PA3BUTUN CUCTEMHBIX 3a00JI€BaHUM.

PazapaxxuMocTe M perynsuus y OpraHu3MoB. PazipakumMocTb y OJIHOKJIETOYHBIX
opranu3moB. Takcucel. PazapaxxumocTs U peryisiius y pacTeHuil. PocToBble BeleCTBa U HX
3HauEHUE.

HepBHas cucrema u peduieKTOpHAs peryisinus y >KMBOTHBIX. HepBHas cucrema u e
OTZEJbl. DBOJIIOIMOHHOE YCJIOXKHEHUE CTPOCHUSI HEPBHOM CHCTEMBbl y KUBOTHBIX. OTaensl
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX XUBOTHbIX. Pedrnekc u pednexkropnas nyra. bezycrnoBHbie u
YCJIOBHBIE PE(IIEKCHI.

['yMopasibHast perynsmuss ¥ SHAOKPUHHAs CHUCTEMa >KMBOTHBIX W 4YenoBeka. JKemnesbl
DHJIOKPUHHOM CHCTEMBI M HX TOpPMOHBI. JleicTBUE TOpPMOHOB. B3auMOCBsA3b HEPBHOU U
SHAOKPUHHOU cucTteM. [ umoranamo-runoduzapHas cucrema.

JleMoOHCTpaLun

IToptper: U. I1. ITaBnoB.

Tabmuiel u cxeMbl: «OTHOKIETOYHBIE BOAOPOCINY», «MHOTOKIETOUHBIE BOJOPOCTH,
«baktepun», «lIpocreitmme», «Opranbl LBETKOBBIX pacTeHUi», «CHUCTEMBbI OpraHoB
MO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHee CTpOeHHE HACEKOMBIX», «TKaHM pacTeHuiD,
«KopueBsie cuctembl», «Ctpoenue ctebinsn», «CTpoeHHME JMCTOBOM IUIACTUHKMY, «TkaHuU
JKUBOTHBIX», «Ckener dyenoBekay, «llumeBapurenbHas cucrema», «KpoBeHOCHas cucremay,
«/prxarenbHast  cucrema», «HepBHas cucrema», «Koxa», «MpbllleyHass CcUCTEMay,
«BbraenurenbHas cucremMay, «JHIOKpUHHAsA cucTteMay, «CTpoeHue MbIIbD, «MMMyHHTETY,
«KumeunomnonoctHpie», «CxeMa MUTaHUs pacTeHHil», «KpOBEeHOCHBIE CHUCTEMBI MTO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruaps», «CTpoeHue IuiaHapun», «BHyTpeHHee CTpOEHHE JO0KIEBOIO
yepBsa», «HepBHas cucrema pwiO», «HepBHas cucrema narymku», «HepBHas cucrema
npecMbikatomuxcsi», «HepBuast cuctema ntuny, «HepBHas cuctema MIIEKONMTAIOMINXY,
«HepBHas cuctema yenoBeka», «Peduaexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKPOIPENapaThl OJHOKJIETOYHBIX OPTaHHU3MOB,
MHUKpOIpenaparsl TKaHEeW, paKOBUHBI MOJUTFOCKOB, KOJUJIEKIIMM HACEKOMBIX, UTJIOKOXKHUX, KUBbIE
AK3EMIUISIPBI KOMHATHBIX PaCTeHUM, TepOapuy PaCTEHHUI pa3HBIX OTMETOB, BIAXXHBIC TTperapaThl
’KUBOTHBIX, CKEJIEThl TTO3BOHOYHBIX, KOJJIEKIIUU OECIIO3BOHOYHBIX )KUBOTHBIX, CKEJIET YeJIOBEKa,
o0opysoBaHue JJs JEMOHCTpPAIlMM IMOYBEHHOTO U  BO3AYIIHOTO TIMTAHUS PACTCHUH,
pacuieryieHus Kpaxmaina M OelkoB ToJ JeiicTBueM (epMEeHTOB, OOOpYIOBaHUE IS
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JIEMOHCTPALIMH OIBITOB IO U3MEPEHUIO KU3HEHHON EMKOCTH JIETKHUX, MEXaHU3Ma JIbIXaTeJIbHbIX
JBUKEHUM, MOJIETN I'OJIOBHOTO MO3Ta Pa3IMYHbIX KUBOTHbIX.

JlabopaTopHas padora «/3yueHue TkaHel pacTeHHII.

JlaGoparopHas padora «/3yueHre TKaHel JKUBOTHBIX).

JlaGoparopHas padora «/3yyeHrue opraHoB IIBETKOBOTO PACTEHHS».

Tema 10. Pa3MHoOKeHHe 1 pa3BUTHE OPTAaHNU3MOB

®opMbl pa3MHOXKEHHUSI OPTaHU3MOB: Oecrioyoe (BKJII0Yasi BEreTaTUBHOE) U 110JIOBOE. Buibl
0ecro0ro pa3MHOKEHUS: TOYKOBAaHUE, CIIOPYIISLNS, (pparMeHTalus, KIOHHPOBAHHUE.

ITonoBoe pasmuHoxkeHnue. IlonoBele kineTku, unu ramerel. Meio3. Cranguu Meiiosa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. buonornueckuii CMbICI MeHO3a U IIOJIOBOIO
npouecca. Melo3 U ero MecTo B )KU3HEHHOM LIUKJIE OPTaHU3MOB.

[IpenzaponpiieBoe pasutrhe. l'ameroreHe3 y JKUBOTHBIX. [lonoBble  ikemnes3bl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KieTOK. CrepMaroreHe3 u ooreHe3. CTpoeHHE MOJIOBBIX
KJIETOK.

Om1og0TBOpEHHE M AMOPUOHAIIBHOE Pa3BUTHE XKMBOTHBIX. CIOCOOBI OIUIOAOTBOPEHUS:
HapyKHoe, BHyTpeHHee. [lapTreHorenes.

WuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHOJIOTHS — HayKa O Pa3BUTHUU
opranusMoB. Mopgoeenes — 00Ha u3 enaguwvix npoodrem ambpuonocuu. Konyenyus mopghocernos
u mooenu mopghocenesa. Ctaauu >MOPHOTEHE3a KUBOTHBIX (Ha MpUMeEpe JATYIIKH). J[pobnenue.
Tunsl apobnenus. [emepmunupoganuoe u Hedepmunuposarntoe opobnenue. bracmyna, munovi
onacmyn. OcoOeHHOCTH OpOOJIEHUsT MIIEKOMUTAIOIMIUX. 3apOJIbIIIEBbIe JMCTKH (TACTPYJIALINS).
3aknajKka OpPraHOB W TKaHEW U3 3apOJBIIIEBBIX JHUCTKOB. B3anmHOe BiMsSHUME YacTel
pa3BUBAIOIIETOCS  3apojiblia (IMOpUOHANBHAS HMHAYKIHS). 3aKkjajka IUIaHa CTPOCHHS
JKUBOTHOTO KakK pe3ynbTaT HepapXWUYeCKHX B3aMMOJEWCTBUM reHoB. BimsHue Ha
AMOPHOHAIEHOE PAa3BUTHE PA3IMUYHBIX (DAKTOPOB OKPYKAIOLIEH Cpe/bl.

Poct u pasButue xuBoTHbIX. IlocTamOpuonanbHbI mnepuon. IlpsmMoe u Hempsimoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOUYHBIX M TMO3BOHOYHBIX >KHUBOTHBIX.
bronoruueckoe 3HaueHUE MPSIMOrO M HENPSAMOrO Pa3BUTHUSA, UX PACHPOCTPAHEHUE B IPHUPOJE.
Tunbel pocta >XUBOTHBIX. DakTOpbl PETYJSIMUM POCTAa KUBOTHBIX U 4yenoBeka. Craguu
MOCTAMOPHUOHAIIBHOTO DPa3BUTHSl y KUBOTHBIX M yesoBeka. [leprojpl oHTOreHe3a 4YeloBeKa.
Crapenue 1 cMepTh Kak OMOJIOrMYECKHUEe TPOLECCHI.

PasmHoxxeHue u pasButue pacrenuil. ['amerodur u crnopodur. Meiio3 B KU3HEHHOM
mukie pacreHuil. OOpa3zoBaHue cmop B Imporecce Meiosza. ['ameToreHes y pacTeHMH.
OII0g0TBOPEHNE H PA3BUTHE PACTUTENBHBIX OPraHu3MOB. JIBOHHOE OIIOAOTBOPEHUE Y
[[BETKOBBIX pacTeHuii. OOpa3zoBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbI PEryIsIMU OHTOTE€HE3a Y PACTEHHUM U )KUBOTHBIX.

JleMoHCTpan U

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

Tabmunel u cxembl: «BereraTuBHOEe pazMHOKeHUE», «TUIBI OECTIONOro pa3sMHOXKEHUSY,
«Pa3MHOXEHHE XJIaMUJIOMOHa/b», «Pa3MHOXEHUE HIBIUIEHb», «Pa3MHOXEHUE THUJIPBDY,
«Melio3», «Xpomocomsl», «l'amertorenes», «CTpoeHHME SHIEKIETKH U CIIEPMATO30UIay,
«OCHOBHBIE CTaguu OHTOreHesa», «lIpsmoe u Hempsmoe pazButHe», «Pa3BuUTHE MaKMCKOTO
Kyka», «Pa3Butue capaHum», «Pa3BuTue JATYIIKWY, «/[BOTHOE OMIOIOTBOPEHUE Y LIBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOIOJBHBIX M JABYIOJBHBIX pacTeHUN», «KHU3HEHHBIN UK
MOpPCKOM  KamycTel», <«JKM3HEHHBIM LUKI MXxa», <OKW3HEHHBIH LMK IANOpOTHHKAY,
«KU3HEHHEIN IUKJI COCHED.
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OOGopynoBaHHue: CBETOBOM MHUKPOCKOI, MUKPOIIpENapaThl sSIMIIEKIETOK U CIIEPMATO30HI0B,
Mozelb «L{uKiT pa3BUTHS JIATYIIKU Y.

JlabopaTtopnass paGora «lI3yueHue CTPOEHMSI TMOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparaxy.

IIpakTuyeckas padora «BbIsBIIEHHE NPU3HAKOB CXOJCTBA 3apOAbINIEH MO3BOHOYHBIX
YKUBOTHBIX.

JlabopaTopnasi pabora «CTpoeHuEe OpraHoOB Pa3MHOKEHUS BBICIIUX PACTEHUN».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U UI3MEHYMBOCTH OPraHM3MOB

Hcropusi cTaHOBIICHUS W PAa3BUTHS TeHETUKH Kak Hayku. PaGotel I'. Mengpens, I'. ne
®pusa, T. Moprana. Posnb oTedecTBEHHBIX Y4YEHBIX B pa3BUTHM reHeTuku. Paborer 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
TeHBbI, albTEPHATUBHBIC NPHU3HAKH, JIOMHUHAHTHBIA W PEIECCUBHBIA MPHU3HAK, TOMO3UTOTA,
TeTepO3UroTa, YUCTas JIMHUS, TUOPUABI, reHOTHN, (QeHorur. OCHOBHBIE METOJbl T'C€HETHUKU:
TUOPUAO0IOTHYECKHM, TUTOIOTUUECKHI, MOJIEKYIISIPHO-TEHETUIECKHIA.

JdeMoHcTpannn

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

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

JlabopaTopnasi pa6ora «/[po3oduiia kak 00bEKT FTeHETHUECKUX HCCIEAOBAHUN.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpemuBanue. IlepBbiii 3akoH MeHaens — 3aKOH e€IMHOOOpa3Hs
rubpuaoB mepBoro nokoneHus. IlpaBuno momuHupoBanus. Bropoit 3akon Menzaens — 3aKoH
pacuienieHus npu3Hakos. L{uTomoruueckue 0CHOBBI MOHOTHOPUAHOTO CKpelMBanus. ['nunoresa
YUCTOTHI FaMeT.

AHanuzupytomiee  ckpemuBaHue.  [IpoMexyTOdHbI ~ XapakTep  HaclleJJOBaHMS.
Pacienienne npu3HaKkoB IIpU HEITOJIHOM JOMUHUPOBAHWH.
Jurubpunnoe ckpemuBaHue. TpeTuil 3akoH MeHjens — 3aKOH HE3aBHCHMOTO

HacJIeJOBaHMsI MPU3HAKOB. [{uTOIOrN4YecKkrie OCHOBBI IUTHOPUIHOTO CKPEIIUBAHMUS.

CueruienHoe HacnenoBanue npusHakoB. Paboter T. Moprana. CuersieHHOe Hacae0BaHUE
T€HOB, HAapYIIEHUE CLETUIEHNUS MEX1y F'eHaMu. XpOMOCOMHasl TEOpHUs HACJIEICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OINpEAEIEHUS Iosla. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbIM NOoJI. ['eHeThyeckass CTPYKTypa HOJOBBIX
xpomocoM. HaciienoBanne Npu3HAKOB, CIEIUIEHHBIX C II0JIOM.

I'enotun kak uenoctHas cucrema. [lnefiorponus — MHOKECTBEHHOE JIEHCTBHE TI€HA.
MHOX€eCTBEHHBIM ayuienu3M. B3aumoaeicTBuE HeaUIeNbHBIX T'eHOB. KOMIIJIEMEHTapHOCTS.
Onucra3s. [Tonnmepuns.

I'eHeTMYECKUI KOHTPOJb PA3BUTHS pPACTEHUM, JKMBOTHBIX M 4YEJIOBEKAa, a TaKxKe
(U3MOJIOTMUECKUX MPOIECCOB, TMOBEJEHUS W KOTHUTUBHBIX (yHKUUH. ['eHeTmueckue
MEXaHU3Mbl CUMOHMOI€He3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35IMH — MapasuT» U «XO35SUH —
MUKpoOnom». ['eHeTHuecKkre acreKThl KOHTPOJIS U U3MEHEHUs HAacJeICTBEHHON nH(popManuy B
IIOKOJICHUSX KJIIETOK M OPTaHU3MOB.

JleMoOHCTpanuu

[Toptpetsr: I'. Menaens, T. Mopras.
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Tabmumpl u cxemsl: «I[lepBblii 1 BTOpOW 3akoHBI MeHaens», «Tpetuit 3akoH MeHumemns»,
«Ananuzupyolee ckpeuBanue», «Henonnoe nomunuposanuey, «ClenieHHOE HaclleJOBaHUE
MPHU3HAKOB y Apo30duiby, « eHeTnka nonay, «Kapuorun yenoekay, «Kapruotun apo30Quiiby,
«Kapuorun ntuis», « MHOXKECTBEHHBIN ajienn3M», «B3anMoneincTere reHoBy.

O6opynoBaHue: MOAENb AJSl IEMOHCTPAllMU 3aKOHOB €JMHO00paszus ruOpuaoB MEPBOTO
MOKOJICHHSI M PACUIEIUIEHUS] MPU3HAKOB, MOJEIb JJISI JEMOHCTPALMM 3aKOHA HE3aBHUCUMOIO
HACJICIOBAHUS IPU3HAKOB, MOJEIIb JJISl IEMOHCTPAlMK CUEIUICHHOTO HACJIEIOBAHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/po3zodunar.

IIpakTuyeckas padora «l3ydyeHue pe3ynbTaTOB MOHOTUOPUIHOTO CKPEIIMBAHUSA Y
JIPO30(UITBD».

IIpakTuyeckas pa6ora «/3ydeHwe pe3yabTaTOB JUTHOPUIHOTO CKPCIIUBAHUS Y
JIPO30(UITBIY.

Tema 13. 3akoHOMEepPHOCTH U3MEHYNBOCTH

BsanmopnelictBie reHotuna u cpeapl npu (GopMupoBaHHHM (eHOoTHNa. V3MEeHUYMBOCTH
npu3HakoB. KauecTBeHHbIE W KOJWMYECTBEHHBIE  NpPHU3HAKH. BuIapl  M3MEHYHUBOCTH:
HEHACJIEJACTBEHHAs U HACJIEICTBEHHAS.

MonudukanronHas U3MEHUYMBOCTb. Ponb cpeabl B (GopMUpOBaHUM MOIU(MUKAIMOHHON
n3MeHunBoctu. Hopma peakuuu npusHaka. BapuannoHHbsll psii M BapuanuoHHas kpusas (B.
Horanucen). ColicTBa MOIU(DUKAIIMOHHON N3MEHUYUBOCTH.

I'enoTunuueckass u3MeHYMBOCTb. (CBOWCTBA TE€HOTUIIMYECKOW M3MEHUYMBOCTH. Bunbl
TeHOTUITNYECKOW M3MEHYMBOCTH: KOMOMHATHBHAS, MyTallHOHHASI.

KomOuHaTtuBHas M13MEHUYMBOCTh. Melo03 U MOJIOBOM MPOIECC — OCHOBA KOMOWHATHUBHOMN
W3MEHYUBOCTH. PoJIb KOMOMHATUBHON U3MEHUYMBOCTU B CO3JJaHUU T€HETUYECKOTO Pa3HOOOpa3us
B [Ipe/ieJiax OJIHOTO BH/IA.

MyTtaliioHHasT W3MEHYMBOCTb. BHIBI MyTaluii: TE€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAaHHBIE MYyTallMH. SIMepHBIE M IUTOILIA3MATHYECKHUE MYTAIlUH.
Comarnueckre W MOJOBbIe MyTanuu. [[pUYuHBI BO3HMKHOBEHHUS MyTaluil. MyTrareHbl U HX
BIIMSIHHE HA OpPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAIl[MOHHOTO Mpolecca. 3aKOH FOMOJOTHYECKHX
psnoB B HacneacTBeHHOW wu3MeHunBocTH (H.M. BaBuioB). BHesnepHas W3MEHUHMBOCTH U
HACJIEICTBEHHOCTb.

Onueenemuxa u >NUSEHOMUKA, DPOJb SNULEHEMUYECKUX (PaKkmopos 6 HACIe008aHuu U
UBMEHYUBOCIU PEHOMUNUYECKUX NPUSHAKO ) OP2AHUZMOB.

JleMoOHCTpanun

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

Tabmumpl u cxembl: «Bunmbl m3meHunBOCTHY, «MoaudukannoHHas HW3MEHYHUBOCTHY,
«KoMmOuHaTUBHAsT ~ M3MEHYHMBOCTH»,  «Meio3»,  «OmnomorBopeHue»,  «[ eHeTHyeckue
3a00JIeBaHUS YeIIOBEKay, «BUIbl MyTammii.

OOGopynoBaHue: >KHBbIE W TepOapHbIE HK3EMIUISIPhI KOMHATHBIX PACTEHUW, PHUCYHKH
(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlabopaTopnasi padora «MccremoBaHue 3aKOHOMEPHOCTEH  MOAM(PHUKAITMOHHOMN
n3MeHYnBOCTH. [locTpoeHre BapUallMOHHOTO psijia U BApUALIMOHHOW KPUBOW.

IIpakTuyeckas padora «MyTauu y 1po30Quiibl (Ha TOTOBBIX MUKpPOIpPENapaTax)m».

Tema 14. I'eHeTHKA YeJI0BeKa

Kapuotun uenoBexka. MexayHapoaHasi NMporpaMma HCCIIEIOBAHMS T'€HOMa 4YelOBeKa.
MeTobl U3Y4YEeHUS TEHETUKH YETIOBEKAa: TeHEAIOTMUECKU, ONMM3HEIOBBIN, [MTOTCHETHUYECKHA,
MONYJISALUOHHO-CTaTUCTUYECKUH, MOJIEKYIsIpHO-reHeTnueckuii. COBpPEMEHHOE OIpenesieHre
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TE€HOTHIA: IOJIHOT€HOMHOE CEKBEHUPOBAHNE, TEHOTUIIMPOBAHKE, B TOM 4yHciie ¢ momombto [11[P-
ananu3a. HacnencrBennsle 3a001eBaHus 4eI0BEKa. | eHHbIE M XpOMOCOMHBIE OOJIE3HU YETIOBEKA.
bone3nun ¢ HacneaCTBEHHOM MNPEApacloIOKEHHOCThI0. 3HAUYEHHWE MEAMIIMHCKONW TE€HETUKH B
NPEIOTBPALICHUN M JICUCHUU TeHETUYECKUX 3a00JieBaHUM 4YesloBeKka. MeauKo-TeHEeTHYecKoe
KOHCYJIbTHpOBaHHE. CTBOJIOBBIEC KIETKU. [IOHATHE «T€HETUYECKOTO Ipy3a». DTHUECKUE aCIEKThI
UCCIICIOBAaHMI B OOJIACTH PEIaKTUPOBAHMSI T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue (akTOpbl MOBBIIIEHHOW YyBCTBUTEIBHOCTH YellOBeKa K (hu3MuecKoMy H
XMMUYECKOMY 3arpsA3HEHUIO OKpYyKawlled cpeabl. ['eHeTnueckas MpeapacnoiokKeHHOCTh
YEJIOBEKa K MMaTOJOTUSIM.

JleMoOHCTpaL U

Tabmumer u cxembl: «Kapuotum denoBekay, «MeToapl M3YYCHHS] TCHETUKH YEIOBEKay,
«["eneTnueckue 3a001€BaHUS YEITOBEKAY.

IpakTnyeckas padora «CocTaBieHHUE U aHATIU3 POJOCIOBHOMN.

Tema 15. Cenexuusi opraHu3MoB

JomecTukanust M CeJleKIus. 3apoXACHUE CEJICKIMU W JgoMmecTtukauuu. Yuyenue H. W.
Bapunosa o LleHTpax mpoucxoIeHUus 1 MHOT00Opa3usi KyJlIbTYPHBIX pacTeHuil. Ponb cenexiumn
B CO3/aHMM COPTOB pacTeHUM U mnopoa KuUBOTHbIX. Copr, mopona, mTaMM. 3aKOH
TOMOJIOTUYECKUX PSAJOB B HaciaeACTBEHHOM m3MeHunBocTd H. M. BaBuioBa, ero 3HaueHue st
CEJIEKIIMOHHOM paboTHI.

MeTtopl cenekinoHHOM paboThl. MIckyccTBeHHBIN O0TOOP: MacCOBBIN U MHIMBUTYaIbHBIM.
Otanbl KOMOWHAIMOHHON ceneKiuu. VcnbiTanue npousBoAUTENel 1Mo moToMcTBY. OTOOp 1o
TEHOTUITY C MIOMOIIBIO OLIEHKU ()EHOTUIIa TOTOMCTBA U OTOOP MO FEHOTHUITY C ITOMOIIBIO aHaIN3a
JHK.

HckycCTBEeHHBI MyTareHe3 Kak METOJ] CENEKIHOHHOW paboThl. PamuarnmoHHbBIN U
XUMHUYECKH MyTareHe3 KaK MCTOYHMK MYyTallMid y KYyJIbTypHbIX (OpPM OpraHu3MOB.
Hcnonp30BaHWe T€HOMHOTO pEIAKTUPOBaHMS M MeToJoB pekoMOuHaHTHBIX JHK mns
MIOJIy4EHUS UCXOTHOTO MaTepHralIa Jisl CEJIEKIUN.

[Tonyuenne monumuonnoB. BHyTpuBuaoBas rTuOpuan3anus. bBIM3KOPOICTBEHHOE
CKpelMBaHue, Wi UHOpUAUHT. HepoJacTBeHHOE CKpelrBaHue, Wil ayTOpuauHT. ['eTepo3uc u
ero mnpuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekiuu. OraanéHHas rudOpuau3anus.
[Ipeononenue Oecruiogusi MEXBHIOBBIX T'MOpUAOB. JIOCTHM)KEHMSI CENEKLUMU pPACTEHUH U
KUBOTHBIX. «3€1EHAs peOOYULY.

CoxpaHeHHE U U3YYEHHE T'€HETHYECKUX PECypCOB KYJIbTYPHBIX PACTEHHM W HX JAMKUX
poauyeil s co37aHusl HOBBIX COPTOB U I'MOPUAOB CEIbCKOXO3SIMICTBEHHBIX KYIbTYp. M3yueHue,
COXpaHeHue U YnpaeieHue 2eHemudecKUMU pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMbLCI0BbIX
HCUBOMHBIX 8 YENAX VIYYULeHUS CYUWeCMBYIOWUX U CO30aHUS HOBLIX NOPOO, JUHULL U KPOCCO8, 8
MOM YUcie ¢ NpUMEHEeHUEM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl, Nepedosblix uoel u
NnepcneKmuBHbIX MexHoI02Ul.

JleMoOHCTpaL UK

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

Tabmuie! 1 cxembl: «L{eHTpbI MPOUCXOKIEHUS U MHOT000pa3us KyJIbTYPHBIX PACTEHUI»,
«3aKOH TOMOJIOTMYECKHMX PSJOB B HACJIEACTBEHHOM H3MEHYMBOCTH», «METOIbl CEIEKLIHUN,
«Otnanéunas rubpuanzanus», «MyTtareses».

JlabopaTopnasi pabora «/3yueHHne cOpPTOB KyJbTYypHBIX PaCTEHHH M MOPOJ JOMALIHUX
KUBOTHBIX).
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JlaGoparopHas padora «/3yueHre METOI0B CEJEKIIMU PACTEHUI.

IIpakTnyeckas padora «IIpuBHuBKa pacTeHUII».

Ikekypensi «OCHOBHBIE METOJIBI M JAOCTHXKEHUS CENEKIIMU PACTEHHM M >KUBOTHBIX (HA
CEJICKLIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATENIbHBIH Y4acTOK, B TEIUIMYHOE
XO035IMCTBO, B JJAOOPATOPUIO arpOYHUBEPCUTETA UM HAYYHOT'O LIEHTPA)».

Tema 16. BuoTexHOJIOTUsI U CHHTeTHYeCKasi 0MoJ10rusl

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIOTMH, — KJIETOYHBIE M TKAaHEBBIE KYJIbTYPHI,
MHUKPOOPIaHU3MBbl, HUX XapakTepUcTHKa. TpaauiuoHHas OUOTEXHOJIOTUA: XJeOoleueHue,
HOJIy4eHHEe KUCIIOMOJIOYHBIX IPOAYKTOB, BUHOAEne. Mukpoobuonornueckuit cuures. OOBbEKThI
MHUKPOOHOIOTHYECKUX TeXHOMOTUi. [Ipon3BoacTBO Oesika, aMMHOKHUCIIOT U BATAMUHOB.

CoznlaHue  TEXHONOTMM M MHCTPYMEHTOB  LIEJICHANPABIEHHOTO  M3MEHEHUs U
KOHCTPYMPOBAHHUSI TEHOMOB C LIEJIbIO MTOJIyYE€HUsI OPIaHU3MOB U MX KOMIIOHEHTOB, COAEPIKAIIUX
HE BCTpEYarolluecs B NpUpoJie ONOCUHTETUYECKHE TYTH.

Kiterounas nHxeHepus. MeTonpl KynbTypbl KJIETOK M TKAaHEHM PacTEeHUM M >KMBOTHBIX.
Kpunobanku. Comarnueckass rUOpuan3anusi U coMarudeckwii smOpuoreHes3. lcmonb3oBaHue
raliOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonvzoseanue
MOHOKNOHANbHBIX U NONUKIOHANbHBIX aHmumen 8 meouyure. VICKyCCTBEHHOE OIJIOZJOTBOPEHHE.
PexoHCTpyKIMs SIMLEKIETOK M KIOHUPOBAaHUE JMXUBOTHBIX. MeTOJ TpaHCIUIAHTALMK SAEp
KIETOK. Texnonocuu 0300po6nenus, KyIbMmueUpoBaHusi U MUKPOKIOHAIbHO20 PA3ZMHOICEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOoMOCOMHasl M T'eHHas MH)KEHepHs. VICKyCCTBEHHBIN CHHTE3 IeéHa U KOHCTPYMPOBAHUE
pexomOunantHeix JHK. Cosoanue mpanceennvix opeanuzmos. JlocTuxkeHUs W MEPCHEKTUBBI
XPOMOCOMHOM W TEHHOW WHXEHEpUHU. OKOJIOTMYECKHE M OSTHYECKHE Npo0JieMbl TIe€HHOU
UHXECHEPUHU.

Menununackue 6uorexnonoruu. [Tocrrenomuas mudposas meaununa. [1P-auarnoctuka.
MeTab010MHBIN aHaNM3, TEHOLIEHTPUYECKUI aHAIN3 POTEOMa YeI0BeKa JIJIsl OLIEHKHU COCTOSHUS
ero 310poBbs. Vcmonb3oBaHME CTBOJIOBBIX KII€TOK. TapreTtHas Tepamnus paka. 3D-
OvomH)xeHepusi A pa3pabOTKM  (PyHIaMEHTAJIbHBIX OCHOB MEIMIMHCKHX TEXHOJOTHH,
CO3/IaHUSI KOMIUIEKCHBIX TKaHEH Cco4YeTaHWeM TEXHOJOIMi TPEXMEpPHOro OMONpPUHTHHIa |
ckaddonauHra s peueHus 3a1a4 NepcoOHaTN3UPOBAHHON MEIULIUHBI.

CoznlaHue BEKTOPHBIX BakKLMH C LEIbI0 OOecrneyeHus: KOMOMHMPOBAHHOW 3alllUThl OT
B030ynuteneit OPBU, ycranoBieHHe MOJIEKYJISpPHBIX MeXaHu3MoB (yHkimonupoBanus PHK-
COJIepKalX BUPYCOB, BHI3BIBAIOIINX 0CO0O0 OMacHbIe 3a00J1€BaHMs YeIOBEKa U )KUBOTHBIX.

JleMoOHCTpaLun

Tabmupr u  cxembl:  «lcrmonb30BaHME  MHKPOOPTaHU3MOB B MPOMBIILIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxeHepusn», «I'eHHas HHKEHEPUsI».

JlaGopaTopHas padora «/3yueHre 00bEKTOB OMOTEXHOIOTHIY.

IIpakTuyeckas padora «IloayyeHrne MOTOYHOKHUCIBIX TPOIYKTOBY.

IKekypeust «buoTexXHOIOrNs — BayKHEHIIas MpoU3BOAUTENbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IPOU3BOJICTBO)».

11 KUIIACC

Tema 1. 3apoxkaeHue ¥ pa3BUTHE IBOJIOIUOHHBIX NPeCTABJIEHUA B OMOJIO0THH
OpomtonmonHas Teopust Y. [lapsuna. [Ipeanoceuiku BO3HUKHOBEHUS JapBUHM3MA. JKu3Hb
Y Hay4Has JaesrenbHocTsh Y. JlapuHa.
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JBwkymme cunbsl dBodtonwk  BugoB 1o Y. JlapBuHy (BbICOKas HWHTEHCHUBHOCTH
PasMHOKEHHUSI OpPraHU3MOB, HACIIEACTBEHHAs HM3MEHYMBOCTh, OOppOa 3a CyIIecTBOBaHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenue cuateTndeckoit Teopuu 3Bomtonuu (CTD). HeltpanbHas Teopus SBOJIOIHIH.
CoBpeMeHHas IBOJIIOIMOHHAST OUoorus. 3HaUYe€HUE SBOJIOIMOHHON Teopuu B (POPMUPOBAHUU
€CTECTBEHHO-HAy4YHO! KapTUHBI MUPA.

JleMoOHCTpaL U

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

Tabmuubl n cxemsbl: «Cucrema xuBoi npupoasl (mo K. Jlunnewo)», «JlecTHuna >KuBbIX
cymectB (mo Jlamapky)», «MexaHusm (OpMUPOBaHHS MTPUCHOCOONICHUH Yy pacTeHHd u
*KUBOTHBIX (10 Jlamapky)», «Kapta-cxema mapuipyra myremectsus Y. lapsuna», «Haxonku Y.
HapBuna», «®opMbl 060prObI 3a cymecTBoBaHuey», «lloponbl romy6eit», «Muoroobpasue
KyJBTYpHBIX (hopM KamycTs», «[loponbl JOMaNIHUX KUBOTHBIX», «Cxema 00pa30BaHUSI HOBBIX
BugoB (o Y. JlapBuny)», «Cxema COOTHOIIEHHS IBMKYLUIUX CHUJ 3BOJHOLUN», «OCHOBHBIE
MOJIOKEHUSI CHHTETUYECKON TEOPUHU IBOTIOLIUN.

Tema 2. MuKpO03BOIIOLUSA U eé pe3yJibTaThl

[Tomynsiuust Kak 3JaeMeHTapHas eAuHULa 3BoiolMU. COBpEeMEHHBbIE METOJIbl OLEHKU
TeHETUYECKOT0 Pa3Ho00pas3us v CTPYKTYpPHI MONyJsiiuid. MI3mMenenne reHooH 1a MOnyIsuy Kak
3JIEMEHTApHOE HBOJIIOLIMOHHOE SIBJICHHE. 3aKOH IeHeTudeckoro pasHoBecus JIx. Xapau, B.
Baiinbepra.

OnemeHTapHble (QakTOpbl (IBWXKYIIME CHJIbI) HBOJIOUMU. MyTallMOHHBIA Mpoliecc.
KombOunaruBHass u3mMeHUnMBOCTh. [[peil reHoB — ciyyailHble HEHaNpaBli€HHbIE W3MEHEHUs
qacToT ajuiened B momymsauusax. O¢¢ekT ocHoBatens. IDpgexkm OYMubLIOUHO20 20PIbIUKA.
CHudicenue eenemuuecko2o paznooopaszus. npudunvl u creocmeus. Illposenenue >¢pgexma
Opetiha 2enos 6 Oonvuwux u manvix nonyaayusx. Murpamuu. W30msmus  TOMyISIU:
reorpaduyeckas (IpoCTpaHCTBEHHAs ), Onoorudeckas (penpoayKTUBHAS).

EcrectBenHblif 0TOOp — Hampapistomuil ¢aktop 3Bosmonnd. DOpMBI €CTECTBEHHOTO
oTOopa: NBHUXKYIIMH, CTaOWIM3UPYIOUIMHA, pa3pbiBatoluil (qu3pyntuBHbIi). IlonoBoit oTdop.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLMATIBHOTO MOBECHMS )KUBOTHBIX.

[TprcrocoO0NeHHOCT OpPraHU3MOB KaK pe3yJbTaT MHUKpPO3BOJIOLMU. Bo3HHKHOBEHHE
npucnocoOiaeHnit y opranuzMoB. ApomMopdo3bl U uanoagantanuu. [Ipumeps nmpucrnocobaeHui
y OpraHu3MoB: Mopdomnornyeckue, (QU3NOIOrUYECKHe, OWOXMMHUYECKHE, MOBEICHUECKHE.
OTHOCHUTEIBHOCTH PUCIIOCOOIEHHOCTH OPTraHNU3MOB.

Bun, ero xputepunm u cTpykTypa. BumooOpa3zoBaHue Kak pe3ynbTaT MHUKPOIBOJIOLUU.
W3onmsauust — ximroueBoil (akrop BupooOpazoBanus. Ilytm u cmocoObl BHI000pa3oBaHUs:
ajsionaTpuueckoe  (reorpauyeckoe), CUMIATPUYECKOe (PKOJIOTUYECKOE), «MTHOBEHHOE
(monmummonau3anus, THOpuan3anus ). JJIMTeTbHOCTh IBOTIOIIMOHHBIX TIPOIIECCOB.

Mexanu3mbl (GOpMUPOBaHUS OMOJIOTUYECKOTO Pa3HOOOpa3usl.

Posnp  »BoOmIOIMOHHOM OuoMOrMM B  pa3pabOTKe HAayYHBIX METOJOB COXpaHEHUs
61opazHooOpazus. MUKPOIBOIIONUSA W KOIBOJIOLUS Mapa3sUTOB U HMX X035eB. MexXaHU3MbI
bopMHUPOBaHHS YCTOMYMBOCTH K aHTHOMOTUKAM U CIIOCOOBI OOPHOBI C HEM.

JeMoHCTpauMu

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

Tabmuupl u cxembl: «MyTalMOHHAS U3MEHUYNUBOCTHY, «[lomysSIOHHas CTPYKTypa BUAA»,
«Cxema mposiBieHHs 3akoHa Xapau—BaiinOepra», «J/IBmWKyImme CHIIBI  DBOJIOIUN,
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«IKOJOTHYECKasT HM3OJIAMMS TOMYJSIUid ceBaHCKo Qopenn», «[eorpaduueckas H3OIAIUS
JMCTBEHHUIIBI CUOMPCKOM M JIMCTBEHHULIBI JaypcKoi», «l[lomynsannoHHble BOJHBI YHCICHHOCTH
XUIIHUKOB M XKepTB», «Cxema JIeHCTBHA ecTecTBEHHOro ot0opa», «Popmbl OOpbOBI 32
CYyILLIECTBOBAHHEY, «MHIyCcTpHalbHbII MEJIaHU3M», «OKusble HCKOIIaEMBbIE»,
«IlokpoBUTENBCTBEHHAs OKpacka >XMBOTHBIX», «lIpemynpexknaromas OKpacKa >KUBOTHBIX,
«Puznonoruueckue agantanum», «I[IprucrnocobIeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIHHOCTHY,
«Kputepun Buna», «Bugsl-aBoitHuku», «CTpykTypa BHIa B mnpupone», «CrocoObl
BugooOpa3oBanus», «l'eorpadpuyeckoe  BHI0OOpazoBaHME TPEX  BUAOB  JIAHJBILIEH»,
«DKOJIOTMYEeCKoe BMJI000pa3oBaHME BHUJOB CcHUHUIL, «[lonumionasl pacteHuit», «KamycTHO-
peneUYHbIA THOPHIY.

Ob6opynoBanue: repdapun pacTeHH, KOJUIEKIIMM HACEKOMBIX, Uydena MTHIl U 3BEper C
IpUMEpaMHU Pa3IMYHbIX MPHUCIIOCOOJIEHUH, Uyuesa NTUI] U 3Bepeil pa3HbIX BHUJIOB, repOapuu
pacTeHui GJIM3KUX BUI0B, 00Pa30BaBIIMXCS PA3IMUHBIMU CIIOCOOAMH.

JladopaTropnasi padora «BrisBieHIE U3MEHYUBOCTH y 0CO0€H OJHOTO BUIA.

Jladoparopnasi paGora «lIpucrnocobseHuss OpPraHu3MOB W HMX OTHOCUTEJIbHAs
1eJ1eCO00Pa3HOCTHY.

JlaGopaTopHas pa6ora «CpaBHeHHE BUJIOB 110 MOP(OIOTHIECKOMY KPUTEPHIO».

Tema 3. Makpo3Bo/onusi M €€ pe3yJbTaThbl

MeTtobl u3yueHus: MakposBoioluy. [laneonTonornyeckue MeToAbl U3y4E€HUS SBOIOIHH.
ITepexonnblie GopMbl U GUIIOTEHETUYECKHE PSIJIbI OPIaHU3MOB.

buoreorpapuueckue mertonsl uszydeHus s3Bomouud. CpaBHeHue @uopsl U (payHbI
MaTepUKOB U OCTPOBOB. bruoreorpaduueckue odactu 3emnu. Buabl-sHIEMUKH U PETUKTHI.

OMOpPHOJIOTHYECKHE U CPaBHUTEIBHO-MOP(POIOTUYECKUE METOMbI U3YUYEHHS SBOJIOIMH.
I'eHeTnyecKkne MEXaHU3MBI 3BOJIOLMU OHTOTE€HE3a U MOSIBJICHHS JBOJIIOIMOHHBIX HOBILIECTB.
['omosornyHble ¥ aHAJIOIMYHbIE OpraHbl. PyauMeHTapHbIe OpraHbl U aTaBU3Mbl. MOJIEKYISPHO-
reHeTUYeCKue, OWOXMMHUYECKMEe M  MaTeéMaTH4YeCKHEe METOJAbl M3YyYeHHUS  HBOJIOLHUU.
["'omonornunsie renbl. CoBpeMeHHbIE METO/IbI TOCTPOCHUSI (PUIIOTEHETHUECKHX J1EPEBLEB.

XPOMOCOMHBIE MyTallU1 U SBOJIIOLIMSI TEHOMOB.

OOmme 3akOHOMEpHOCTH  (TpaBwWjia)  SBONOUMHU. [lpunyun  cmenvl  QPyHKYui.
HeoOpaTtumocTs 3Bosoninu. AnantuBHas pajguanus. HepaBHOMEpHOCTH TEMIIOB 3BOJIIOLUH.

JleMoOHCTpaL U

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

Tabmuupl U cxembl: «PUIOTeHETUYECKHH PsIT JIOIMAIN», «APXEONTEPUKC», «3Bepo3yObIe
amepb», «Creronedans», «Punnodursy, «CemeHHbIe TanOpOTHUKMY, «buoreorpaduueckue
30HBI 3emnm», «/peid koHTHHEHTOB», «PemukThl», «HavambHple cTaguu SMOPHOHAIBEHOTO
pa3BUTHS  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMUHBIE ¥  AHAJIOTMYHBIE  OpraHbI»,
«PynumeHTB», «ATaBU3MBI», «XpOMOCOMHBIE HAOOpBHI YEJIOBEKAa W ILIMMIaH3e», «I JIaBHBIE
HaIpaBJIEHUs IBOIOLUNY, «OO0LIMe 3aKOHOMEPHOCTH 3BOJIIOLIUN .

O6opynoBaHue: KOJUIEKIMHU, TepOapuu, MYJSHKH HCKOMAeMbIX OCTaTKOB OPraHMU3MOB,
MYJISKM TOMOJIOTHYHBIX, QHAJIOTMUYHBIX, PYAMMEHTAapHBIX OPraHOB M aTaBU3MOB, KOJUIEKIIMU
HACEKOMBIX.

Tema 4. IIpoucxoxaeHue ¥ pa3BUTHE KU3HU Ha 3emiie

Hayunple TUMOTE3bl MPOUCXOXKIEHUS >KM3HW Ha 3emuie. AOWOreHe3 W MaHCIEPMHS.
JloHayuHbIE TpPEICTABICHUSI O 3apOXKAECHUU JKU3HMU (KpealuoHM3M). ['Mmore3a MOCTOSIHHOIO
camo3apo>KJIeHUs KU3HU U €€ onposep:keHue onpltaMu @. Penu, JI. Cnannanuanu, JI. ITactepa.
[TpoucxokaeHne KU3HU U acTPOOUOIIOTHSL.
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OcHOBHBIE dTanbl HEOpraHUYECKOi HBoroNMK. [InaneTapHas (reosorudeckasi) 3BOJIOHS.
XUMHUUYECKasi IBOJIONMS. AOHOTeHHBIH CHUHTE3 OPraHMYECKHX BEIIECTB M3 HEOPTaHUYECKHX.
Onbir C. Mumnepa u I'. FOpu. OOpa3oBanue mnonumepoB u3 MoHOMepoB. KoarepBarHas
runote3a A. WM. Omapuna, rumote3a mnepBuuHoro OynboHa J[x. XonjelHa, reHEeTHYECKas
runoreza I'. Mémnepa. Pubosumbr (T. Yek) um rumoreza «mupa PHK» V. T'mnbGepra.
®opmupoBaHue MEMOpaH ¥ BO3HUKHOBEHHE IPOTOKJIETKH.

HUctopuss 3emnu u Meroabl €€ wu3yueHus. lckomaeMble OpraHMYECKHE OCTaTKH.
['eoxpononoruss u e€ wmeronasl. OTHOcUTeNnbHAass M aOCOJIOTHAsT  TEOXPOHOJIOTHA.
['eoxpoHONOrMYecKas mKaaa: 30Hbl, IPbl, HEPHOBL, SITOXH.

Hauanbnabie 3Tanel opraHnyeckoil 3BodOLMH. [losBIIEHHE U 3BONIOLMS MEPBBIX KIETOK.
Oomonuss Metabonu3Mma. Bo3HukHOBeHHE mepBbIX 3KocucTeM. CoOBpeMEHHBIE MHUKPOOHBIE
OMOIIEHKM Kak aHajor mepBbiX Ha 3emiie coobmectB. Crtpomaronuthl. [IpokapuoTsl u
3YKapUOTBHI.

[TpoucxoxnaeHue sykapuoT (CHUMOMOTreHe3). DBOJIIOLIMOHHOE MPOUCXOKICHUE BUPYCOB.
[IpoucxoxaeHne MHOIOKJIETOUYHBIX  OpPraHM3MOB. BO3HUKHOBEHHWE OCHOBHBIX Iy
MHOT'OKJIETOYHBIX OpPraHU3MOB.

OcHOBHBIE 3Tamnbl HBOJIOLMU BbICIIUX pacTeHuid. OCHOBHBIE apoMOp(hO3bl PACTEHUU.
Beixon pacrenuit Ha cymy. IlosBneHue CHOpPOBBIX pacTEHUMM M 3aBOCBAHHE HMMHM CYLIM.
Cemennble pacteHus. [IporcxoxaeHne IBETKOBBIX PACTEHUH.

OcHOBHBIE 3Tallbl 3BOJIIOIUHM XUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl KHUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX TUIOB. [lepBbie XOpaoBbIE
’KUBOTHBIE. JKU3Hb B BOJE. DBOMIOIUSA MO3BOHOUYHBIX. [Ipoucxoxaenue ampuOuii U penTuinii.
[Ipoucxoxaenne miekonuTaronmx W OTUI. [lpuHnun kimoueBoro apomopdosa. OcBoeHUe
0eCI03BOHOYHBIMH 1 MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3ButHe xu3HM Ha 3emile 10 3paM U IIEPUOAAM: apXel, MPOTEPO30H, AIC0301, ME3030H,
KaiiHOo301. OOmiasi XapakTepuCTUKa KJIMMara M TeoJIoTMYecKuX mpouecco. [losBnenue u
paciBeT XapaKTEepHBIX OpPraHU3MOB. YTJI€00pa30BaHME: €r0 YCJIOBHS U BIUSHUE Ha Tra30BBIN
cocTaB aTMoc(hepsl.

MaccoBble BbIMUpPAHUS — HKOJOTMYECKHUE KPU3HMCHI Mponuioro. IIpuyumHbl U cienctBus
MaccoBbIX BbIMHUpaHHUil. COBpEMEHHBIM 3KOJOTMUECKUN KpU3HC, ero ocodeHHocTu. IIpobiema
coxpaHeHUs OnopazHooOpa3us Ha 3emiie.

CoBpemeHHast cucTeMa opraHudeckoro mupa. [IpuHIUIBI KIaccuUKAIUd OPraHU3MOB.
OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI OPTaHU3MOB.

JleMoOHCTpaLun

[Toptpersr: ®@. Pean, JI. Cnannanuanu, JI. [lactep, . . Meunnkos, A. . Omapun, JIx.
Xonpeitn, I'. Ménnep, C. Munep, I'. FOpu.

Tabmumel u cxembl: «Cxema ombita @. Penu», «Cxema omnbita JI. [TacTepa mo u3yueHUIo
caM03apOoXKJIeHHs kHu3HM», «Cxema ombita C. Mumepa, I'. IOpu», «3Ttanbl HeopraHn4eCcKon
sBosroLIMNY, «['eoxpoHojoruyeckas mkana», «HadampHble 3Tanmbl OpraHUYEeCKOW SBONIOIUN,
«Cxema o00pa3oBaHUsI DJYKapuOT MyTéM cuUMOHOreHe3a», «CucremMa >KUBOW NPUPOIBIY,
«Ctpoenmne Bupyca», «Apomopho3bl  pacTeHHil», «PuHHOPUTBHY), «OTHOKIETOUYHBIE
BOZIOpOCIN», «MHOIOKJIETOYHBIE BOJOpociHn», «Mxm», «llanmoporHukm», «l onoceMeHHbIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHui», «(Cxema pa3BUTUS IKMUBOTHOIO MHUpPay,
«Apomopdo3sl  KHUBOTHBIX», «lIpocteitmuey», «Kumeunomnonoctaeie», «llnockue uepBu»,
«YeHuCTOHOTHE, «PpIOBIY, «36MHOBOIHEICY, «IIpecMmbikaromuecs», «lITuupn,
«Mnekonuratromuey, «Pa3BuTe KuU3HM B apxeuckoil apey, «Pa3BuTHE KU3HU B
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MPOTEPO30MCKON 3pe», «Pa3BUTHE KU3HU B TAJICO30MCKON 3pey», «Pa3BUTHE KU3HU B
Me3030lCKOil 3pe», «Pa3BuTve XU3HM B KallHO30HCKOM »3pe», «CoBpeMeHHas cucrema
OpPraHUYECKOI0 MUPa».

O6opynoBanue: repOapu pacTeHUN Pa3IMYHBIX OTAEJOB, KOJUICKIIMA HACEKOMBIX,
BJIQXKHBIE Ipenaparbl >KUBOTHBIX, PAaKOBHHBI MOJUIIOCKOB, KOJUJIEKIIMM HWIJIOKOXKHX, CKEJEThI
IIO3BOHOYHBIX >KMBOTHBIX, 4Yydeja MTHUIl U 3BEPEH, KOJUIEKIMH OKaMEHEJIOCTEH, I10JIEe3HBIX
MCKOIIAEMBbIX, MYJISIKU OPIraHUYECKUX OCTATKOB OPTaHU3MOB.

Bupryaabnas snaboparopuas padora «MoaenupoBanue onbiToB Muepa—tOpu 1o
M3YYEHHIO a0MOTEHHOT0 CHHTE3a OPraHMYECKUX COSAMHEHUN B IEPBUUHOM aTMocdepey.

JlabopaTtopnass pabora «l3ydueHne u omnucaHUE€ HCKOIIAEMBIX OCTaTKOB JIPEBHUX
OpPraHU3MOB.

IIpakTuyeckas pa6ora «M3yyeHne OCOOCHHOCTEH CTPOEHHUS pACTEHUH pa3HBIX
OTJZIETIOBY.

IpakTnyeckas padora «M3ydeHne 0COOEHHOCTEW CTPOCHHUS TTO3BOHOYHBIX KHUBOTHBIX.

Tema S. IIpoucxoxkaeHue 4ea10BeKa — aHTPONOreHe3

Pa3paenb! u 3agaun auTponosoruu. MeToasl aHTPOIIOIOTUH.

CraHoBJIEHHE NPEJCTABICHUNA O MPOUCXOXKIECHUU ueoBeKa. PelnrnosHble BO33pEHUSI.
CoBpeMeHHbIE HAYUHbIE TEOPHH.

CxonctBo  yenoBeka € JKUBOTHBIMHU. (CuHCTEMaTHUECKOE IOJIOKEHHE YeJIOBEeKa.
CBuzerenbcTBa CXOJACTBA YEJNOBEKA C JKMBOTHBIMH: CPaBHHUTEIHHO-MOpP(]OIOrHuecKue,
sMOpuosiornyeckue, (HU3NOoIOro-0MOXUMHYECKHe, MoBeAeHueckue. OTauuMs uenoBeKa OT
KUBOTHBIX. [IpIMOXO0XK/I€HNE U KOMILJIEKC CBSI3aHHBIX C HUM INpPU3HAKOB. Pa3BuTHE rOJI0BHOTO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

JBwxymme  cuibl  (pakTopbl)  aHTpOINOreHe3a:  OMOJIOTMYECKHE,  COLMANIbHBIE.
CooTHolleHrne ONOIOTHYECKUX U COLMANIBHBIX (DPAKTOPOB B aHTPOIIOTeHE3E.

OcHoBHBIE CTaUM aHTpororeHesa. PanHue yenoBekooOpasHble 00€3bsHbI (IPOKOHCYIIbI)
U paHHHE TOHTUbI — O0IIUE MPEIKH YeTOBEKOOOPa3HbIX 00€3bsiH U JH0e. ABCTPaIONUTEKN —
JBYHOTHE NpEAKU IroAc. YenoBek yMenblid, NepBble M3TOTOBICHUS OpyIui Tpyaa. Yemosek
NPSIMOXOJIAIINI W TIEPBBIN BBIXOJ Jtojed 3a mpeaensl Adpuku. YenoBek reinenboeprekuii —
001K TPeIOK HeaHAePTaTbLCKOTO YEJIOBEKA U YeIOBEeKa pa3yMHOTro. YenoBeK HeaH1epTalbCKUn
KAaK BHJI JIOJEH XOJOJHOTO KJIMMara. YemoBeK pa3yMHBIM COBPEMEHHOIO THIA, JEHHCOBCKUMI
4eJIOBEK, OCBOCHHE KOHTHHEHTOB 3a npeaenamMu Adpuku. [laneoreneTnka u najaeoreHOMUKa.

OBOJIIOLIMS COBPEMEHHOT0 4YenoBeka. EcTecTBeHHBIH OTOOp B MOMMSALUSAX YEIOBEKa.
Myranuonssiit porecc U noaumMopdusm. [lomynsiuoHHbIe BOIHBI, Ipeii( reHoB, MUTpalus U
«a(dexT ocHOBaTENA» B MOMYJSALUAX COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue pacwl. [lonstue o pace. boibmme pacekl: eBponeouaHas (eBpasuiickas),
aBCTpaAJIO-HErpouIHasl (IKBATOpUANIbHAS), MOHIOJIOWHAS (a3MaTCKO-aMepUKaHCKasi). Bpems u
IIyTH pPAacCeJICHWs] 4YeJloBeKa M0 IulaHeTre. EnuHCTBO 4enmoBedyeckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Ma. [IpucnocoOseHHOCT, 4YegoBeKa K  pa3HbIM  YCIOBHUSM
OKpykartomien cpensl. Biausuue reorpaduyeckoit cpeasl u perida reHoB Ha MOP(HOJIOTHIO U
(U3UOIIOTHIO YeTlOBeKa.

MexauciurimHapaple  MeTolbl B (u3udeckod  (OMOJIOTHYECKON) aHTPOIOJIOTHH.
OBOJIIOIIMOHHAS. ~ AHTPONOJIOTMS M MaJCOaHTPOIOJIOTHSl  YEJIOBEYECKUX  MOMYJISLHMN.
buocounaneHple  uccleOBaHMS ~— NPUPOABI  yeloBeka.  VccimenoBaHue — KO3BOJIIOLUU
OMOJIOTUYECKOT0 M COLIMAIIBHOTO B YETIOBEKE.

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

Tabmumer w  cxembl: «MeToasl  aHTpONONIOTHH», «l OJOBHOW MO3T 4YeIOBEKay,
«YenoBekooOpa3Hble 00e3bsiHB), «CKeNeT 4eloBeKa M CKeJeT MIMMIaH3e», «PyauMeHTsl u
aTaBU3MBbD», «JIBIKyIIME CHJIBI aHTPOIOrEHe3a», «OBOJIOLIUOHHOE [JPEBO YEJIOBEKay,
«ABcTpasionutek», «HenoBek ymensliiy, «HenoBek npaMoxoaamuiny, «JleHuCOBCKUI YeII0BEK»
«Heanpepranbupl»y, «KpomanboHb, «lIpenkn uvenoBekay», «OTambl 3BOJIOLUU UYEIOBEKAY,
«Pacel uenoBekay.

OO6opynoBaHue: MyJIsKM OKaMEHEJIOCTeH, IPEIMETOB MaTepHalbHON KyJIbTYphl IIPEIKOB
4yelnoBeKa, penpoaykiuu (dotorpaduu) KapTHH C  MHUQPOJIOTHYSCKUMU U OUOJICHCKUMH
CIOKETaMH MTPOUCXOXKICHUS YeIoBeKa, (poTorpaduu HaXOJA0K MCKOMAEMBIX OCTATKOB YEJIOBEKa,
CKEJIET YEJIOBEKA, MOJIE]b Yepera 4esOBEeKa U 4Yepena LIMMIAaH3€, MOJENb KHCTHU YeJIOBEKa U
KHCTH LIMMIIaH3€, MOJIEIHN TOPCA IIPEIKOB YEJIOBEKA.

JlaGopaTtopnas pabora «/3ydueHue ocOoOEHHOCTEH CTpPOEHMsS CKeJeTa 4YeJOBEeKa,
CBS3aHHBIX C IIPSIMOXOKICHUEM).

IIpakTnyeckas padora «/3yueHue 3K0JOTMYECKUX aJalTallUNA YETOBEKay.

Tema 6. OJxosorussi — Hayka O B3aHMOOTHOIICHHUSIX OPraHu3MOB H
HAJ0OPraHU3MEHHBIX CHCTEM € OKPY KaKlIel cpeaoi

3apoxaeHue W pasBuTHe 3Kojoruu B Tpyaax A. ['ymbompnara, K. @. Pymse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensr u 3amaum skosjoruu. CBsi3b
9KOJIOTMH C APYTHMHU HayKaMH.

Mertonb! skonoruu. [loneBble HaOMOEHUS. DKCIEPUMEHTHI B 3KOJOTHU: HPUPOAHBIE U
naboparopHble. MoaenupoBaHyue B 3KOJOTMU. MOHUTOPUHT OKpYKalolel Cpelibl: JTOKaJIbHBIMH,
pPErHOHANIBHBIN U TJIO0AILHBIH.

3HAaUeHUE DKOJOTMYECKMX 3HAHUM JUIS 4ENOBEKAa. DKOJIOIMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBs3€M uyenoBeuecTBa C MNpupoAoid. DOpMHUPOBaHHE 3KOJOTUYECKOW KYIbTYpbl M
HKOJIOTMYECKOM TPaMOTHOCTU HACEJICHUS.

JleMoOHCTpaL U

[Toptpetsr: A. I'ym6omasar, K. @. Pynse, H. A. Cesepuos, 3. I'ekkensb, A. Tencnu, B. H.
Cykaués.

Tabmuupl 1 cxembl: «Paznensl skoigorun», «Metoasl akojgoruny, «Cxema MOHUTOPHHTA
OKPYKaIOIIEH Cpeb».

JlabopaTopnasi padora «l3yueHne METO10B 3KOJIOTUYECKUX UCCIIET0BAHUI.

Tema 7. Opranusmsl U cpeaa OOMTAHUSA

Okonoruyecknue (GakToppl W 3aKOHOMEpHOCTH uX JedctBus. Knaccudukanus
IKOJIOTMYECKUX  (akTOpoB:  abMOTHYEecKue, OHOTHYEeCKHe, aHTpornoreHHele.  OOuue
3aKOHOMEPHOCTH JIeMCTBUS 3Konoruyeckux ¢paxtoposn. [Ipasmio munumyma (K. [npenrens, 1O.
JInbux). TonepaHTHOCTH. IBPHUOMOHTHBIE M CTEHOOMOHTHBIE OPTaHU3MBI.

AbGuotnueckue ¢akropbl. CBeT Kak 3kojoruueckuii paxrop. JlelicTBue pa3HbIX y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. DKOJOTWYECKHE TPYIIbl PACTEHUM M >KUBOTHBIX IO
OTHOLIEHUIO K cBeTy. CurHanpHas posb ceeta. @oTonepuoansm.

Temmeparypa Kkak skonoruyeckuit Qaxtop. [leiicTBue Temmeparypsl Ha OpraHU3MBI.
[ToriknitoTEpMHBIE U TOMOMOTEPMHBIE OPTaHNU3MBblL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

BrnaxxnocTs kak skosorudeckuii ¢akrop. IlpucnocoOneHus pacTeHUd K MOAIEPKAHHUIO
BonHOro Oamanca. Kiaccudukamms pacTteHuid 1O OTHOUIEHHIO K Boje. IlpucnocoOnenus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXHUMA.
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Cpenbl oOuTaHMsI OpPraHM3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, IMOYBEHHAs, TTyOWHHAas
NOJNOYBCHHAsI, BHYTPHOPraHU3MeHHas. DHU3MKO-XMMUYECKHE OCOOCHHOCTH cpell OOWTaHHS
opranu3MoB. [Ipucrnocobiaenns opranu3MoB K )KU3HU B pa3HBIX cpeiax.

buonoruueckue putmel. BHemnue u BHyTpeHHHE pUTMbl. CyTOYHbBIE U TOUYHBIE PUTMBIL.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBHUH JKU3HH.

XKuznennsie Gopmbl opranu3moB. [lonsartue o xusHeHHOU (opme. JKuzHenusie (hopmbl
pacTeHU: NepeBbs, KYCTapHUKM, KyCTApHUYKHU, MHOTOJIETHHE TpaBbl, OJHOJIETHUE TpPAaBbl.
JKuznenneie (GOpMBI KHUBOTHBIX: THIPOOHMOHTHI, TE€OOMOHTHI, a’pOoOMOHTHL. (COOEHHOCTH
CTpOEHHS U 00pa3a KU3HU.

buotnueckne  Qakropel. Buasl OMOTHYECKMX ~ B3aMMOJACHCTBHIA:  KOHKYpPEHIIHSA,
XHUIIHUYECTBO, CUMOMO03 1 ero (opmel. [lapazutusm, Koomeparus, MyTyajau3M, KOMMEHCATU3M
(KBapTUpaHTCTBO, HaxyiecOHWYecTBO). Herpoduueckne  B3amMonelCTBHS  (TOMHYECKUE,
dopuyeckue, dadbpuyeckue). 3HadeHHE OMOTUYECKHX B3aUMOJICHCTBUN Ui CYILIECTBOBAHUS
OpraHu3MoOB B cpesie ooutanus. [[puHIUI KOHKYPEHTHOTO UCKIIIOUEHUS.

JleMoOHCTpaL U

Tabmuipl 1 cxeMbl: «JKonoruueckue GpakTopbl», «CBETOBOM CHEKTP», « IKOIOTHUECKUE
TPYIIBI )KUBOTHBIX MO OTHOILIGHUIO K CBETY», « T eMIOKPOBHBIE JKUBOTHBIEY, «XO0JIOAHOKPOBHBIC
KUBOTHBIEY», «DU3NOIIOTHYECKUE aTanTalli >KHUBOTHBIX», «Cpeapl OOWTAHHS OPTaHH3MOBY,
«buonornyeckue puT™Mb», «OKu3HeHHBIE POPMBI pacTeHUI», «KU3HEHHBIE (DOPMBI JKUBOTHBIXY,
«JKocHuCcTeMa IUPOKOIUCTBEHHOTO Jieca», «IDKOCHUCTeMa XBOWHOro necay», «llemu nuTtanus»,
«XuiauvectBoy, «Ilapasutuzmy, «Konkypenuus», «Cumonosy», «KommeHcanuzm.

OOGopynoBanue: repbapuu pacTEeHHH U >KUBOTHBIX, MPHUCIOCOOJICHHBIX K BIUSHUIO
pPa3IUYHBIX  DKOJOTHYECKUX  (PAaKTOpPOB, TepOapuu  CBETOJNIOOMBBIX, TEHENIOOUBBIX H
TEHEBBIHOCIMBBIX PACTEHUIl, CBETONIOOUBBIC, TEHETIOOMBBIE W TEHEBBIHOCIHBBIE KOMHATHBIC
pacTeHus, repOapud ¥ KOJUIEKIHUU TEeIUIONIOOMBBIX, 3UMOCTOWKHX, MOPO30YCTOWYUBBIX
pacTeHMii, 4Yydena MNTHULl M 3Bepel, repOapuu pacTeHHH, OTHOCSIIMUXCS K TUrpopuTam,
Kcepoputam, me3oduTaM, KOMHATHBIE PACTEHHUS JAaHHBIX TPYII, KOJJICKIIMH KUBOTHBIX,
0oOUTaIONMX B Pa3HbIX cpefax, repOapuu W KOJUIEKIIMH PACTeHUN M KHUBOTHBIX, OONAJaroIINX
yepTaMd TPUCIOCOOJIGHHOCTH K CE30HHBIM HM3MEHEHUSM YCJIOBHM JKU3HU, TepOdapuu u
KOJUICKIIMM PACTEHHM W >KUBOTHBIX PA3JIMYHBIX JKU3HEHHBIX (POPM, KOJIJIEKIIMH >KUBOTHBIX,
YYaCTBYIOIINX B PA3JIMYHBIX OMOTHUYECKUX B3aUMOJICHCTBUSIX.

JlabopaTopnasi pa6oTta «BbIsBIeHHE IPUCTIOCOOIECHUI OPTaHU3MOB K BIUSHUIO CBETa.

JlabopaTopnasi pa6ora «BbIsBICHHE MPUCTIOCOONEHUN OpPraHU3MOB K BIIHUSHUIO
TEMIEPATYPbI».

Jladboparopnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTEHHH W3 Pa3HBIX MECT
oOUTaHUSDY.

Tema 8. Iko/10rus1 BUAOB ¥ NOMYJIALHI

DKOJIOTHYECKHE XapaKTepUCTUKH momymsiuuu. [lomynsuusa kak Ouonoruyeckas cucTeMa.
Pons HeomHOpomHOCTH cpeapl, puznueckux OapbepoB W OCOOCHHOCTEW OWOJIOTHH BHJIOB B
(dbopMUPOBAHUU TPOCTPAHCTBEHHOM CTPYKTYpPHI oMy snuii. OCHOBHBIE TTOKA3aTeI ! MOMYISIUH:
YUCJIIEHHOCTb, IJIOTHOCTh, BO3pAaCTHAas U IOJOBasl CTPYKTypa, POXKIAeMOCTb, MPUPOCT, TEMII
pocTa, CMEpTHOCTb, MUTpAIHs.

Dkojnoruyeckas CTpykTypa mnomynsuud. OneHka YuciIeHHOCTH mnomymsinuu. [uHamuka
MOMYJISIUUU U €€ peryisiuua. buotndeckuii moTeHuuan nonyisiuui. MoaenupoBaHie JUHAMUKU
nonynsiuud. Kpussle pocta uyucieHHoctu nonyisuuu. Kpusbsie BbDKUBaHMs. Perymsius
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YUCIIEHHOCTU TMOIMYNSALMNA: POJb (PaKTOPOB, 3aBUCSIIUX M HE 3aBUCAUIMX OT IUIOTHOCTH.
DKoJoru4eckue crpareruu Buaos (I- u K-crparerun).

[Tonstue 00 »sKoMOrMUecKo Hume Buaa. Mecroodutanue. MHOromMepHas MOJAETb
skosornyeckor Humm JIx.M. Xaruuncona. Pazmepsl skonorndeckoil Humud. [loteHuumanbHas u
peann30BaHHAas HUILIN.

Bun xak cucrema nomymsiiuil. Apeanbsl BUAOB. BuIbl M HMX JKU3HEHHBIE CTPATErHH.
DKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTH TMOBEIECHUSI M MHUrpalMil >KUBOTHBIX. buonornueckue WHBa3UU
YyKEpPOJHBIX BUOB.

JleMoOHCTpaL U

IToptper: Ix. M. XaTunHCOH.

Tabmuiel 1 cxeMbl: «DKOJIOTHYECKHUE XapaKTePUCTUKU Monysauny, «lIpoctpancTBennas
CTPYKTypa nonyisauuu», «Bo3pacTHble mnupamMuibsl HOONYIAHUN», «CKOpPOCTh 3aceileHus
MOBEPXHOCTU 3EMJIM Pa3IUYHbIMH OpranuzMamu», «Mojens skonmornueckord Humm Jx. U.
XaTuynHCOHAY.

O6opynoBanue: repOapuu paCTeHUA, KOJIEKINN )KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucnocoOneHust ceMsH pacTeHUN K PACCETCHUIOY.

Tema 9. Jxos10rus cood1EecTB. IKOJOrH4eCKHe CHCTEMBI.

CoobmecTBa opraHu3MoB. buoreHo3 u ero cTpykrypa. CBsi3u MeXIy OpraHU3MamH B
OHOLICHO3E.

Okocucrema kak oTkpeitasg cucrema (A. JIx. Tencnum). DyHKUMOHANIBHBIE OJIOKU
OpraHU3MOB B 3KOCUCTEME: NPOAYLEHTHI, KOHCYMEHTbI, peAyLeHThl. Tpoduueckue ypoBHHU.
Tpoduyeckue nenu u ceru. Abuornyeckue O610ku 3kocucTeM. [1ouBBI U WIIBI B dKOCHUCTEMAX.
KpyroBopoT BEHIECTB U MOTOK 3HEPTUU B IKOCHCTEME.

OcHoBHBIE ITOKa3aTeNN 3KocucTeMBl. broMacca n npoayKius. DKOJI0rH4eCKUe MUPaMUbl
yucesl, OnomMacchl ¥ SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @uykmyayuu. HanpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOINECTB — CyKIeccuu. IlepBuuHble U BTOPUYHBIE CYKLECCHHM U HUX
OpUYMHBL. AHTpOIIOTEHHbIE BO3JeWcTBUSA Ha cykueccud. KimmakcHoe — cooOIecTBo.
buopa3Hoobpa3ue u noaHoTa KpyroBopoTa BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[TpuponHbIe 3KOCUCTEMBL. JKOCUCmeMbl 03€p U peK. DKocucmemvl Mopeu U OKeaHos.
Dkocucmemvl myHoOp, 1ecos, cmenetl, NyCmbiHb.

AHTpPOIIOTEHHBIE  DKOCUCTEMBI. Arposkocucrema. ArponeHos. Pazmuuus mexay
AQHTPONOTEHHBIMU U MPUPOJHBIMU IKOCHCTEMaMHU.

YpboskocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['opojckas ¢uopa u ¢ayHa.
CunaHTponu3anusi ropoJckoi ¢ayHbel. buonmormueckoe W  XO3MHCTBEHHOE 3HAaYECHUE
arpodKOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aWMOJEWCTBUHA  OpraHM3MOB B
sKkocucTteMax. Ponb kackadnoco s¢hgexma u 6u008-30ugpuxamopos (Kurouesvix 6udos) 6
@yukyuonuposanuu  dxocucmem. llepeHOC DHEPTUUM U  BEIIECTB MEXAY CMEXKHBIMU
HKOCUCTEMaMHU. Y CTOWUYMBOCTb OPIraHMU3MOB, TMONYJISAIUNA W OKOCHUCTEM B  YCIOBHUAX
€CTECTBEHHBIX U aHTPONOT€HHBIX BO3JECHCTBUH.

Mexanuzmol  8030eticmeus  3a2psA3HEHULl  PA3HLIX  MUNOE HA  CYOOP2aAHUBMEHHOM,
OP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YDOBHAX, OCHOBbl 3IKOJN02UHECKO20
HOPMUPOBAHUSI AHMPONO2EHHO20 B030eticmeusi. MeTo0IOTUs MOHUTOPHHIA €CTECTBEHHBIX U
AHTPOIOTE€HHBIX SKOCHUCTEM.

23



JleMoHCTpauMu

[Toprper: A. JIx. Tencnu.

Tabmuubl u cxemsl: «CTpykTypa OHOLIEHO3a», « DKOCHCTEMA HMIMPOKOIUCTBEHHOTO JIecay,
«JKocucTeMa XBOWHOTO Jecay, «DyHKIMOHAIbHBIE TPYMNIbl OPraHU3MOB B HKOCHCTEME,
«KpyroBopor BemectB B 23kocucreMey», «llenu mnuTanus (macTOuIHAasl, JETPUTHAs)»,
«DKOJIOTHYECKas MUpaMUIa YUCeI», « IKOJIIOTHYECKas MHupamMuia OMoMacch», «DKOJIOTHYECKast
nupampaa sHeprum», «OOpazoBanue Oosota», «llepBuynas cykueccus», «BoccraHoBieHue
Jeca mociie moxapa», «IKocUcTema 03epa», «ArpoueHos», «KpyroBopoT BeIIECTB M TOTOK
SHEPruu B arpoueHosey, «IIpumepsl ypooskocucTem.

Ob6opynoBanue: repbapuu pacTeHUH, KOJJIEKIUH HACEKOMBIX, Yydejia ITHUIl U 3BEpeH,
repOapuu KyJIbTYPHBIX U AUKOPACTYIIMX PACTCHUHN, aKBAPUYM KaK MOJIENb HIKOCUCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanue ypOo03KOCUCTEMBD.

JlabopaTopnasi pa6ora «/3ydyeHue pazHooOpa3usi MEIKUX MOYBEHHBIX YWICHUCTOHOTHUX B
Pa3HbIX SKOCUCTEMAX.

IKCKypeusi «IKCKypCcHs B THIWYHBIN OnoreoneHo3 (B ayOpaBy, Oepes3HsK, €1bHUK, Ha
CYXOJIOJIbHBII UM TOWMEHHBIH JIYT, 03€p0, O0JI0TO)».

IKeKypeust «IKCKYpCHsl B arpodKOCUCTEMY (Ha MOJIe WIH B TETUIMYHOE XO3SHCTBO)».

Tema 10. Buocdepa — rinodanbHas 3KkocucTeMa

buocdepa — obmerianerapuas o0ojo4Yka 3eMiIH, TJe CYIIECTBYET WM CYIIECTBOBAja
*u3Hb. PazButue npencrasienuii o buocdepe B Tpynax J. 3tocca. Yuenue B. U. Bepnaackoro o
ouocepe. O6mactu 6uochepsl u e€ cocra. JKupoe BemecTBo 6uocdeps! 1 ero GyHKIUU.

3aKOHOMEPHOCTH cyliecTBoBaHUs Ouocdepsl. OcodeHHocTH Onochepsl Kak rio0ambHOM
sKocucTeMbl. J[MHamuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BeuiecTB U
OMOreoXMMHUYECKHE UKIBI (Yriiepoa, a3oTa). PUTMHUHOCTS sBIeHU# B Onocdepe.

3oHanbHOCTh Onochepsl. [TonsaTre 0 6nome. OCHOBHBIE OMOMBI CYLIHM: TYHIpa, XBOHHBIE
Jeca, CMEIIaHHbIE U IMIMPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHbI, IIyCThIHU, TPOIIMYECKHUE JIeca,
BBICOKOTOphsi. Knmnmar, pacTuTenbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

Crpyktypa ¥ (YHKLUUS O>KUBBIX CHCTEM, OLEHKAa HX PECypCHOro TMOTEHLHala |
O6uochepHbIX QYHKIUI.

JleMoOHCTpaLun

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

Tabmuupl u cxemsl: «I'eocdepsr 3emnu», «Kpyrosopot a3ora B npupone», «KpyroBopot
yriaeposaa B npupoae», «Kpyrosopot kucioposaa B npupone», «KpyroBopor Boisl B IpUpPOJE»,
«OcHoBHBIE OWOMBI cymmny, «Kimmmarumaeckue mosica 3emum», «Tynapay, «Taiiray,
«CMmemannbii  secy, «llIupokomucTBennbiit secy, «Ctemb», «CaBanHa», «llycThiHDY,
«Tponmyeckuii mecy.

Ob6opynoBanue: repdapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUU >KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kaouias cpeaa

DKOJIOTHYECKHE KPU3UChI W WX TpUYHHBL Bo3aeiicTBue demoBeka Ha Owocdepy.
3arpsi3HeHue BO3MyIIHOM cpenpl. OxpaHa Bo3ayxa. 3arps3HeHHME BOAHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Pazpymienne noussl. OXxpaHa IOYBEHHBIX pecypcoB. MI3MeHEHNEe KiIMMaTa.

AHTpOIIOTEHHOE  BO3J€MCTBHE Ha pPACTUTENbHBIK M KUBOTHBIM wmup. OxpaHa
pPacTUTEIBHOTO U KUBOTHOTO MHpa. OCHOBHBIE MPUHIMIIBI OXPaHbl NMPUPOAbl. KpacHble KHUTH.
Oco60 oxpansiembie npupoanbie Tepputopun (OOIIT). boranuueckue caasl U 300J0TUYECKUE
MapKH.

24



OcHOBHbBIE IPUHIIMIIBI YCTOMYMBOIO Pa3BUTHUS YEJIOBEUYECTBA U MPHUPOAbI. ParmonanbHoe
NPUPOJIONIONB30BAHNE M COXpaHeHHe Oumojormueckoro pasHooOpasus 3emmu. OOmme
3aKOHOMEPHOCTH TJIOOATBHBIX IKOJIOTHYECKUX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpU3Hca
U €r0 BEpOSITHbIC OCTIEACTBHS.

Pa3BuTHe METOAOB MOHUTOPUHTA PAa3BUTHS ONACHBIX TEXHOTEHHBIX IPOIECCOB.
Cucmemnvle uccnedosanus nepexooa K pecypcocbepezaioujell U KOHKYPEHMOCHOCOOHOI
aHepeemuke. buonozuyeckoe pasnoobpasue u douopecypcuvl. Hayuonanvhvie ungopmayuontsie
cucmemvl, obecneuugaroujue 00CMyn K UHDOpMAYUU NO COCMOAHUIO OMOENbHLIX U008 U
axocucmem. OCHOBbI dKOpeadburumayu IKOCUCmem U cnocooo8 Hopbovl ¢ OUONOBPENCOEHUAMU.
Pexoncmpyxkyus MopcKux u HA3eMHbIX IKOCUCTHEM.

JleMoOHCTpaL U

Tabmuer u  cxembl: «3arpsizHeHue arMmocdepbl», «3arps3HeHre ruapocheps»,
«3arpszHeHre  mouBbl», «llapHukoBbli  AddexT», «Ocobo oxpaHseMble NPUPOIHBIC
TeppUTOPUN», «MOAEIN YIPaBISIEMOTO0 MUPAY.

OoGopynoBanue: Qororpaduu  OXpaHSIEMbIX pPACTEHUH ¥ JKUBOTHBIX KpacHOW KHUTH
Poccuiickoit denepaiuu, KpacHoil KHUTH peruoHa.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110 BUOJIOT' A
HA YPOBHE CPEJJTHEI'O OBILIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

®OI'OC COO ycranaBmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHUS OOYYarOIIUMUCS
MPOrpaMM CPETHETO O0IIero 00pa3oBaHusl: TMUYHOCTHEIE, METAIIPEIMETHBIC U TIPEIMETHBIC.

B cTpyKkType JTUYHOCTHBIX PE3yJbTaTOB OCBOEHUS MPOTrPamMMbl MO OMOJOTHH BbIIEICHBI
CIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKOM  Tpa)IaHCKON
UJCHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CaMOCTOSITEIBHOCTH M CaMOOIIPEAEICHHUIO,
Hanuuyue momueéayuu K OOydeHUIO OWOIIOTHH, yeleHanpaeieHHoe pazeumue BHYTPEHHUX
yOeXAeHUI JIMYHOCTH Ha OCHOBE KJIIOUYEBBIX LIEHHOCTEW M MCTOPUUECKUX TPATULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCHDb OOYUYAIOIIUXCS PYKOBOJACTBOBATHCSA B
CBOCH  JEATENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMM ~ yYCTaHOBKAMH, TMPUCYHIUMH  CHUCTEME
Ouosjoruueckoro  oOpa3oOBaHMsl, Haauuue NPABOCO3HAHUS  DKOJIOTMUECKOH  KYJIbTYpBI,
cnocobHoCcmu cmagums UEIN U CTPOUTH JKU3HEHHBIE IJIaHbI.

JIn4HOCTHBIE pPe3yabTaThl OCBOCHUS MPOTPaMMbl 10 OMOJOTUHM JOCTUTAIOTCA B €IUHCTBE
yueOHOM M BOCIUTATENBHON JEATEIHHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMH POCCUUCKHUMHU
COMOKYJIbTYPHBIMH, UCTOPUUCCKUMHU U JYXOBHO-HPABCTBCHHBIMH LHCHHOCTAMMU, HNPUHATBIMH B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TOBEJCHUS M CIIOCOOCTBYIOT MpOIlECCaM CaMOIO3HAHUS,
CaMOBOCITUTAaHUSI U CaMOPAa3BUTHsI, PA3BUTHsI BHYTPEHHEHW MO3UIMU JTUYHOCTH, MATPUOTU3MA U
YBaOXEHHSI K 3aKOHY U TPABOIMOPSAKY, YEJIOBEKY TPyJda U CTapIIeMy MOKOJIEHHUIO, B3aUMHOTO
YBaXEHUs, OEpEeKHOro  OTHOIIEHUS K  KyJAbTYpHOMY  HAClIE€QUI0O W  TpaJulusaM
MHOTOHAalIMOHAJIBHOTO Hapoaa Poccuiickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHHS Y4eOHOTO mpeamera «buonorusy TOMKHBI OTpakarh
TOTOBHOCTh M CIOCOOHOCTH OOYHaIOIUXCsI PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEH
HOSHIII/ICﬁ JIUNYHOCTHU, cCUCTEMOU IIEHHOCTHBIX OpHGHTaHHﬁ, MO3UTUBHBIX BHYTPCHHUX
yOEXKJIEHU, COOTBETCTBYIOIIUX TPATUIIMOHHBIM I[EHHOCTSIM  POCCHUHCKOTO  OOIIecTBa,
pacuIiipeHre >KU3HEHHOTO OIbITa U OMNbITa AESITENFHOCTH B IMPOIIECCE PeaTu3allid OCHOBHBIX
HApPaBIIEHU BOCTIUTATENBHOMN I€ATEILHOCTH, B TOM YHCIIE B YACTH:

1) rpaKIaHCKOro BOCIIUTAHMS

c()OPMHUPOBAHHOCTh TPAKIAHCKOW IMO3WIIMU  OOYYArOIIerocss Kak AaKTUBHOTO W
OTBETCTBEHHOTO YJIEHa POCCUKCKOTO OOIIECTBA;

OCO3HAaHHE CBOMX KOHCTUTYLIMOHHBIX TMpaB H OOS3aHHOCTEH, yBaKeHHWE 3aKOHa U
IIPABOITOPSIJIKA;

TOTOBHOCTH K COBMECTHOU TBOp'—IGCKOfI ACATCIIBHOCTH TIpHU CO3JaHUU y‘Ie6HLIX ITPOCKTOB,
peleHnr y4eOHbBIX U TO3HABATENbHBIX 33]a4, BBIMOIHEHHH OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TO3MIIMIO TIO OTHONICHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMCHUC YUYUTEIBATDH B CBOUX HGIZCTBI/I?IX HGO6X0}II/IMOCTL KOHCTPYKTUBHOI'O
B3aMMOJICHCTBUS JIOJEH ¢ pa3sHBIMU YOSXKIEHUSMU, KyIbTYPHBIMUA IIEHHOCTSMH U COLIUATHHBIM
MOJIOKEHUEM;

FOTOBHOCTb K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOIO BBHINIOJHEHHUS Y4eOHBIX,
MO3HABATEJIbHBIX M UCCIEAOBATENbCKUX 3aJad, YBaXXUTEIHHOTO OTHOLIECHUS K MHEHHIO
OTITOHEHTOB MPH 00CYXICHUU CIIOPHBIX BOIPOCOB OMOJIOTUIECKOTO COJIEPIKAHUS;

TOTOBHOCTb K TYMaHUTAapPHOU U BOJIOHTEPCKOU EATEIIbHOCTH;
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2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTH POCCHICKON IPKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepes PonMHON, TOpAocTH 3a CBOM Kpai, CBOXO
Ponuny, cBO# S3bIK U KYJIBTYPY, MIPOLIIOE M HACTOsIIEe MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOUIEHHE K NPUPOJHOMY HACIHEAMI0 U NaMSATHUKAM MPUPOIBL,
JIoCTXKeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTHUSIX, TPY/E;

CIIOCOOHOCTh OIICHMBATh BKJIAJl POCCHUMCKHMX YYEHBIX B CTAHOBJICHHE U pa3BUTHUE
OHMOJI0TUH, TOHUMAaHKS 3Ha4€HUsl OMOJIOTHH B IO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

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

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HaHHE AYXOBHBIX LIEGHHOCTEH POCCUICKOT0 HApOIa;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

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

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMUHUBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOAMUTENSAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IECHHOCTEH CEMEHHOM KU3HU B COOTBETCTBUU C TPATULIUSIMH HAPOJOB
Poccumn;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOUAsi ICTETHKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIECTBEHHBIX OTHOIIICHU;

MMOHUMaHUE SMOIIMOHAJIBHOT'O BO3/IEUCTBUS KUBOM NPUPO/BI U €€ [IEHHOCTH;

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

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

MOHMMAaHUE U peann3alus 3J0pOBOro U 06e30MacHOro oopasa *KU3HU (370pOBOE MUTAHUE,
COOJTII0/ICHNE TUTUEHUYECKUX TPABUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATHM U OTIHIXA,
perynsipHasi (u3uYecKas aKTHUBHOCTh), OEpPEeXHOro, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3HUECKOMY U NICUXHUECKOMY 3/I0POBBIO;

MOHMMAaHUE I[EHHOCTH TPaBWJI WHAMBUIYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOIINX 3JOPOBBIO M )KU3HU JIIOJIEH;

OCO3HAHUWE TOCJIEICTBUN M HENMPHUSATHS BPEIHBIX MPUBBIYEK (YIOTPEOJICHHS ATKOTOJIS,
HAapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPy, OCO3HaHHE IIEHHOCTH MAacTEPCTBA, TPYI0IIO0HE;

TOTOBHOCTb K aKTUBHOM JESATEIHHOCTH TEXHOJIOTHYECKON M COIMATBbHOM HANIPaBICHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH — TaKyHO
JeATETbHOCTb;

WHTEpPEC K Pa3Iu4HbIM cepaM TmpodecCHOHATLHON NeATeTbHOCTH, YMEHHE COBEPIIAThH
OCO3HAHHBIN BEIOOP OymyIieit mpodeccuu u peaaTn30BbhIBaTh COOCTBEHHBIC )KU3HEHHBIC TUIAHBI;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHHIO U CaMOOOPA30BAHUIO HA MPOTSIKEHUH BCel
KU3HHU;

7) IKOJIOrM4€eCcKOro BOCIIMTAHMS:
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9KOJIOTUYECKHU I11e71eCO00pa3HOe OTHOIIEHUE K IMIPUPOJIE KaK UCTOYHUKY JKU3HU Ha 3eMile,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBIIIEHUE YPOBHS OSKOJIOTMYECKON KYJIbTYphl: NMPUOOpPETEHUE OMbITAa IJIAHUPOBAHUS
HOCTYIIKOB M OLIEHKHM UX BO3MOJKHBIX ITOCIIEICTBUH JUIsl OKPY>KAIOLIEH Cpe/Ibl;

0CO3HaHME INI00AIBHOIO XapaKTepa 3KOJI0rMYECKUX Ipo0sieM U IyTel UX peLIeHus;

CHOCOOHOCTh HCIIOJIB30BATh MPHOOpPETaeMbIe IPU U3YYEHUH OMOJIOTMU 3HAHHS U yMEHUS
OpU PEHICHUH MPOoOJieM, CBS3aHHBIX C paIlMOHAIBHBIM IMPHPOJIONONB30BaHIEM (CcOoOI0AeHNE
IpaBUJ MOBEJCHUS B INPHUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHsI B JKOCHCTEMaX,
OXpaHy BHJIOB, SKOCHUCTEM, Onochepsl);

AKTMBHOE HEIPUATUE NEHUCTBUM, IPUHOCAIIMX BpEI OKPYKAKOLIEH INPUPOIHOM Cpele,
YMEHHUE MPOTHO3MPOBATH HEOJIArONPHUATHBIE SKOJIOTUYECKUE MOCIEACTBHS MPEANPHHUMACMbIX
JecTBUH M IPEeOTBpaIlaTh UX;

HAJIMYME PA3BUTOTO HKOJOTHMYECKOTO MBILIUICHUS, IKOJOTHYECKOW KYyJBTYpbl, OIbITa
JESATEIbBHOCTH  DKOJIOTMYECKOW HANpaBICHHOCTH, YMEHUS pYKOBOJCTBOBATbCS HMHU B
[I03HABATEJIbHON, KOMMYHUKATUBHOM M COLMAIBHON IpakTHUKE, TOTOBHOCTHM K Y4YacTHIO B
IPAaKTUYECKOH J1eATeIbHOCTH SKOJIOTHYECKON HallPaBIeHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(OpMUPOBAHHOCTh ~MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHS HAayKu W OOIIECTBEHHOW NPAKTUKH, OCHOBAaHHOIO Ha JAHMAJOre KYJIBTYp,
CHOCOOCTBYIOILIET0 OCO3HAHUIO CBOET0 MECTa B MOJUKYJIbTYPHOM MUDE;

COBEpILEHCTBOBAHUE A3bIKOBON U UUTATEILCKON KYJIbTYphl KaK CPEJCTBA B3aUMOAEHCTBUS
MEXy JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHUE crnenupuKy OUOJIOTMM KaK HayKH, OCO3HAHUA €€ poiau B (OPMUPOBAHUU
PalMOHATIBHOIO HAyYHOT'O MBIIUIEHUS, CO3/IaHUH LIEIOCTHOTO MPEACTaBICHUs 00 OKpYXKaroleM
MHUpe KaK O €IUHCTBE NPUPOAbI, YelOBeKa U OOIIecTBAa, B IO3HAHUM MPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHuH NpobdieM COXpaHEeHUs! IPUPOIHOTO PAaBHOBECUS;

yOexkAEHHOCTh B 3HAYUMOCTU OMOJIOTMM JJIi COBPEMEHHOM LMBWIM3ALMU: OOECIeueHus
HOBOT'O YPOBHS pa3BUTHs MEAMIIMHBI, CO3JaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
pelatb pecypcHble MpoOIeMbl pa3BUTHsI YEJIOBEUECTBA, MOMCKA MyTeH BBIX0JIAa U3 III00aIbHBIX
HKOJIOTMYECKUX NPOoOJIeM U oOecreueHus nepexoa K yCTOHYMBOMY Pa3BUTHUIO, PallMOHATIbHOMY
MCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKUX 3HAHMN B LIEJISIX MOBBIMICHUS 00
KYJIBTYpBl, €CTECTBEHHO-HAyYHOH TIPaMOTHOCTH, KaK COCTAaBHOW 4YacTH ()YHKIIMOHAJIBHOU
rPaMOTHOCTHU o0y4arouxcs, GopMUpyeMoil pu U3ydyeHUn OUOJIOTHH;

MOHMMAHUE CYIIHOCTH METOJIOB IO3HAHMS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJIBb30BaTh IMOJydaeMble 3HAHHUS Ui aHalIW3a M OOBACHEHHs SBJICHUMN
OKpPY’KAIOIIero MHpa M NPOMCXOIAIIMX B HEM H3MEHEHHH, yMEHHe JelaTh OOOCHOBAaHHbBIE
3aKJIIOUYEHUSI Ha OCHOBE HAyuyHbIX (DAKTOB M HMEIOIIMXCS JaHHBIX C LENbI0 IMOTYYSHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUISl peIleHHs
po0JeM B peabHbIX KU3HEHHBIX CUTYalUsX;

OCO3HaHHE IIEHHOCTH Hay4YHOH NeATeNbHOCTH, TOTOBHOCTh OCYILECTBISATH NMPOECKTHYIO U
UCCIIEI0BATEIbCKYIO JESTEIbHOCTh HHAUBUYAIbHO U B IPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENPEPHIBHOMY OOpPa30BaHUIO U CaMOOOPA30BaHMIO, K
AKTUBHOMY TIIOJIYYEHHUIO HOBBIX 3HAaHMM MO OHOJOrMH B COOTBETCTBHH C J>KM3HEHHBIMU
MOTPEOHOCTSIMHU.
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METANPEIMETHBIE PE3YJIBTATHI

MetanpeameTHble pe3ylbTaThl OCBOEHUSI ydeOHOro mpeamera «buoiorus» BKIIOYAIOT:
3HaYuMble i1 (OPMHUPOBAHHS MHPOBO33PEHHS  OOYYAIOMIMXCS  MEXKIUCIUIUIMHAPHBIC
(MeXmpeaMeTHbIe) OOIeHaYYHbIE TTOHATHS, OTPAXKAIOIINE EIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(UKy METOJIOB IMO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBIICHUE, TIPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIIeJJOBaHME, HAOIIOJIEHUE, U3MEpPEHUE, SKCIEPUMEHT M JIpyrHe); YHHBepcalbHbIE
yueOHbIe JeiicTBUS (MO3HaBaTeIbHbIe, KOMMYHUKATUBHbBIC, PETYISTUBHBIC), 00ECIEUNBAOIINE
dbopmupoBanre (PyHKIMOHAIBHON TPAMOTHOCTH M COIMATBHONW KOMIIETEHITUH OOYyYarOlIUXCS,
CIOCOOHOCTh o0y4Jaronmxcs HCII0JIb30BaTh OCBOCHHBIE MEXIUCIUTIITUHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHUS M YHHUBEpCajdbHble YyueOHBbIE JAEWCTBHUS B I103HABATEIbHOW U
COLIMATILHOM MTPaKTHKE.

B pesynprare wu3ydeHus OWOJIIOTMM Ha YpOBHE CpEIHEro OO0mero oOpa3oBaHWs Yy
oOygaromerocss Oyayr chopMupoBaHBI MO3HABATEILHBIC YHUBEPCAIBHBIC Y4YCOHBIC JCHCTBHS,
KOMMYHHUKATHBHbIE YHUBEpCaJbHble Y4e€OHBIE JEHUCTBHUS, PETyJIATUBHBIE YHUBEPCAIbHbBIE
yueOHbIe AeMCTBHSI, COBMECTHASI I TEIBHOCTD.

MeranpeameTHbie pe3ysbTaTbl OCBOCHUS MPOrpaMMbl CpeIHEro o01iero oOpa3oBaHHS
JIOJKHBI OTPAXKATh:

OBi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHBIMH MO3HABATEIbHBIMH 1€HCTBUSIMU:

1) 6a3oBbIe JOoruvecKue aeicTBUsI:

CaMOCTOSITENIbHO (OPMYJHUPOBaTh M aKTyaJU3MpOBaTh MpoOjeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIONB30BAaTh TMPU OCBOCHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHHUS (aHalu3a,
CUHTE3a, CpaBHEHUs, Kiaccudukanuu, 0O0O0OIIEeHUs), PaCKPBIBATh CMBICI OHOJOTHYECKHX
MOHSITHI (BBIICISATH HX XapaKTEPHBIC MPU3HAKH, YCTAHABIIUBATE CBSI3H C JIPYTUMU TIOHSTHSIMH );

OTIPE/ICIIATh TEIHM JEATEIHHOCTH, 3ajaBas TapaMeTpbl W KPUTEPUHU WX JOCTHKCHUS,
COOTHOCHUTD PE3yIbTaThl AEITEILHOCTHU C TIOCTABICHHBIMU IENSIMH;

UCIONIb30BaTh OMOJIOTHYECKHUE TOHSITHUS JUIsi OObsACHEHUs (AKTOB U SBICHUN KUBOU
TIPUPOJIBI;

CTPOUTH JIOTMYECKUE PACCYKICHHUS (MHIYKTHBHBIC, JICITyKTHUBHBIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHPOBATH
BBIBOJIbI U 3aKJTFOUYCHUS;

MPUMEHSITh CXEMHO-MOJICIbHBIE CPEACTBA JUIS MPEICTABICHUS CYIICCTBEHHBIX CBS3CH U
OTHOIIICHUN B W3y4aeMbIX OHMOJOTHYECKHX OOBEKTaX, a TaKKe MPOTUBOPEUMMA PAa3HOTO PoOja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HUCTOUHUKAX;

pa3pabaThIBaTh TUIAH PEIICHHs TPOOJIEMBI C YUETOM aHAIM3a UMEIONUXCS MaTepUATbHBIX
1 HEMaTepHATbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JEATCIILHOCTH, OIEHUBATH COOTBETCTBHE PE3yJIbTATOB IICIISIM,
OIICHUBATh PUCKH TMOCIEICTBUN ACSITETbHOCTH;

KOOPJIMHHUPOBATh M BBINOJIHATH pPadOTy B YCJIOBHSIX pPEAaTbHOT0, BHPTYalbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBHS;

pa3BUBATh KPEaTUBHOE MBIIIJICHUE MTPU PELICHUH KU3HEHHBIX MPoOIIeM.

2) 6a30BbIe HCCJIEA0BATEIbCKUE IeHCTBUS:

29



BJIQ/IETh HABBIKAMHM y4€OHO-HCCIIEOBATENLCKON U MPOEKTHOM AESITeNbHOCTH, HaBbIKAMU
paspenieHus: npoodsieM, CrIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY MOUCKY METOJIOB
pelIeHUs IPAKTUYECKUX 3a/a4, IPUMEHEHHUIO Pa3IMUHbIX METOJI0OB IT03HAHUS;

HCIOJIb30BaTh PAa3jMuYHbIE BHUABI ACSITEIBHOCTU IO TMOJYYEHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAllUY, MPEOOpPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE MPHU
CO3JIaHUH YYEOHBIX M COIMATIBHBIX IIPOCKTOB;

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

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 33Jaud B 0OpA30BaTEIbHON NEATEIBHOCTH U
KU3HEHHBIX CUTYalLUsX;

BBISBIISITh TPUYMHHO-CIICACTBEHHBIC CBSI3M M aKTyaJlM3HpOBAaTh 3ajady, BBIJBUTATh
TUNoTe3y €€ pelleHHs, HaXOAuUTh AapryMEHThl [UIs JIOKa3aTelbCTBAa CBOMX YTBEPIKJICHUH,
3aJ]aBaTh MapaMeTphbl U KPUTEPUH PEIICHUS;

AQHIM3UPOBATh TOJYYEHHbIE B XOJ€ pELICHHs 3aJaud pe3yiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYIIECTBIISITh IEJICHAINIPABICHHBIN MOUCK MEpPEeHOca CPEACTB U CIIOCOOOB JIEHCTBUS B
poECCHOHAIBHYIO CPENY;

yMETh TIEPEHOCUTHh 3HAHWS B  [O3HABATEIBHYI0 M  IPAKTHYECKYl0  001acTu
KU3HEEATENIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIE HWJEH, NpEUIaraTh OPUTHHAIBHBIE TOJIXOAbI W PEUICHUs, CTaBUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTePHATUBHBIE PEIICHNUS.

3) padora ¢ nHpopManmen:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOUYHUKAX HH(poOpMaluM (TEKCTe yueOHOro mocoOwus,
HAyYHO-TIOMYJISIPHOM JHUTEpaTrype, OMOJIOTHYECKUX CIIOBApsAX M CHPABOYHHMKAX, KOMIIBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIM3UpPOBaTh HH(GOPMALMIO DPAJIMYHBIX BUIOB U (QOpM
IIPEJICTaBJICHUS], KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(bopMynupoBaTh 3ampOChl M NPUMEHATh Pa3IMYHbIE METOJbI INpPH IOMCKE U O0TOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOIMUMOM JIJIsl BBITIOJIHEHUS YIeOHBIX 33714,

pUOOpEeTaTh OMBIT HCHOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O UCIOJIB30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMaNbHYIO (OpMYy TNpEACTaBICHUS OHOIOTHYECKOM
uH(popManuu (cxemsl, rpaduKy, JuarpaMmbl, TAOJIUIIbI, PUCYHKH U JIPYTrOe);

WCIIOJIh30BaTh HAyYHBIM SI3bIK B Ka4eCTBE CpENCTBA NpH paboTe C OHMOIOTHYECKOM
uHpopMaLrell: TPUMEHATh XUMHUYECKHe, (PU3NYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, ab0peBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh W INPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIQJIETh HABbIKAMHU pAClO3HABaHUS U 3alIMTHl HHQOpMAIMH, HHGOPMALUOHHON
0€3011aCHOCTH JTUYHOCTH.

OBJajieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMM AefiCTBUSIMU:

1) obenne:

OCYIIECTBIISITh KOMMYHHUKAIIUN BO BCeX cdepax KM3HU, aKTUBHO y4acTBOBaTh B AHAJlOre
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XKIaeMoi TeMbl (YMEHHE 33/1aBaTh BOIPOCHI, BHICKA3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBINIOJHEHUS TMIpeJylaraéMoi 3aJadyd, YYWUTBIBATH WHTEPECHl U
COTJIACOBAaHHOCTD MO3UILUHN APYTUX YUaCTHUKOB JHANIOTa WIN JUCKYCCHN);

30



pacno3HaBaTh HEBepOATbHBIE CPEACTBA OOMICHMSA, IMMOHMMATh 3HAYEHHE COIHAJIBHBIX
3HAKOB, MPEANOCHUIOK BOBHUKHOBEHUSI KOH(DIMKTHBIX CUTYallui, YMETh CMATYaTh KOH(PIUKTHI 1
BECTH MIEPETOBOPHI;

BJIQZICTh PA3IUYHBIMH CIIOCOOAMH OOLICHHS W B3aUMOACHCTBHSA, NMOHUMATh HaMEPEHUs
JPYTHX JIIOACH, MPOSBIATh YBOKUTEIBHOE OTHOIIEHHE K COOCCEHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTUYHO H3JIAaraTh CBOIO TOYKY 3pPEHHSl C HCIOJIBb30BAHHEM SI3BIKOBBIX
CPEnCTB.

2) coBMeCTHAs 1eITeILHOCTD:

NOHUMATh ¥ HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHONH M MHIMBHUIAYAJIBHON pabOTHI MpH
peUIeHUu OHOJIOTHYECKOI MPOoOIeMbl, 00OCHOBBIBATh HEOOXOIMMOCTh MMPUMEHEHUS TPYIIIOBBIX
(dopM B3aMMOIEHCTBUS NIPH PELIeHNH y4eOHOH 3a1a4H;

BBIOMpATh TEMAaTHKy M METOJbl COBMECTHBIX JICHCTBUI C y4€TOM OOIIMX HHTEPECOB H
BO3MOXKHOCTEH Ka)K/I0TO WiIeHA KOJUIEKTHBA;

NPUHUMATh IIEJTM COBMECTHON JICATENIbHOCTH, OpPraHU30BBIBATH M KOOPIMHUPOBATH
JEeUCTBHA MO €€ JOCTM)KEHHMIO: COCTaBIISATh IUIAH JEWCTBHH, PacIpelessiTh POIH C Y4ETOM
MHEHUI y4aCTHHKOB, 00CYX/IaTh PE3yJIbTaThl COBMECTHOW paboThI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKIOTO YYaCTHHUKA KOMaHJbI B OOLINI pe3yibTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejaiaratb HOBBIE NPOEKTHI, OLICHUBATh WJIEH C TO3WUIMH HOBH3HBI, OPUTHHAIBHOCTH,
NPaKTHYECKOI 3HAUNMOCTH;

OCYIIECTBIISATh TIO3UTHBHOE CTPATETHUECKOE TIOBEJCHHE B PA3IMYHBIX CHTYaIUsX,
HPOSIBIISITH TBOPUYECTBO U BOOOpaXkeHHE, OBITh MHUIIMATHBHBIM.

OBJajieHNe YHUBEPCAIBLHBIMH PEryJIATHBHBIMY 1€ CTBUAMU:

1) camoopranu3amms:

UCIIOJIb30BAaTh OHMOJIOTMYECKUE 3HAHWs JJIsl BBIABICHUS TPOOJIEM W WX peIICHHsS B
KU3HEHHBIX M YYCOHBIX CHTYAIHSIX;

BBIOMpATh Ha OCHOBE OMOJIOTMYECKUX 3HAHHH IIEIEBbIC U CMBICIIOBBIE YCTAHOBKH B CBOMX
JEUCTBUAX M TMOCTYIKaX IO OTHOIICHHWIO K JKMBOH NPHPOZIE, CBOEMY 3J0POBBIO U 370POBBIO
OKPYKaIOIINX;

CaMOCTOSITENIbHO OCYILIECTBIIATh TO3HABATENBHYIO AESTEIBHOCTD, BBIABISTH MPOOJIEMBI,
CTaBUTh W (QOPMYIHPOBaTh COOCTBEHHBIC 3aJa4d B O0pa30BaTENbHOH JCATENBHOCTH |
KM3HEHHBIX CUTYaIIHsIX;

CaMOCTOSITENIFHO COCTABJIATH IUIAH PEIICHHS MPOOIEMbI ¢ YIETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTEHUN;

JIaBaTh OIICHKY HOBBIM CHTYAIlSIM;

pacHIMpATh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JTMYHBIX IPEIIOYTCHH;

JieNiaTh OCO3HAHHBIN BBIOODP, apTyMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32 PEIICHICE;

OLICHUBATH MPUOOPETEHHBIN OIBIT,

CIOCOOCTBOBATh (POPMUPOBAHUIO U TIPOSIBIICHUIO MIMPOKOW SPYIHUIINU B PA3HBIX 00JIACTSX
3HaHM, TOCTOSIHHO TTOBBIIIATH CBOW 00pa30BaTENBbHBIN U KYIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYalUsIM, BHOCHTh KOPPEKTHUBBI B JAEATEIHHOCTH, OLICHHBATH
COOTBETCTBHUE PE3YJILTATOB LIEIISIM;
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BJIa/IETh HaBBIKAMH MMO3HABATEIbHON peIeKCUu KaK OCO3HAHUSI COBEPILAEMbIX JEUCTBUN
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, HCIOIH30BATH MPUEMBI pedIIeKCUU
JUISL OLIGHKY CUTYalllH, BBIOOPA BEPHOTO PEILICHHS;
YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATDh PEIICHUS M0 UX CHIKEHUIO;
MPUHUMATh MOTHUBBI U apTYMEHTBI JPYTUX MPU aHAJIU3€ PE3YJIbTaTOB JEATEIbHOCTH;
3) npuHATHE ceds1 U IPYTrux:
NpUHUMATD ce0sl, TOHUMAast CBOM HEJIOCTATKU U IOCTOMHCTBA,;
MPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX MPU aHAJIU3€ PE3YJIbTaTOB IEATEIbHOCTH;
pU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIIUOKU;
pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C MO3UIMH APYroro YeJIOBEKa.
HPEAMETHBLIE PE3YJIbTATHI

[IpenmeTHble pe3ysbTaThl OCBOEHUS coOnep)kKaHUs ydeOHoro mnpenmera «buonorus» Ha
yriyoJIEHHOM YPOBHE OPUEHTHPOBAHBI HA 00ecriedeHre MPOoPMIHLHOT0 00y4eHHsT 00y4YaroIuXCs
Oouonornu. OHM BKIIOYAIOT: creUu(UYEcKUue s OHONOTMM HAy4HbIE 3HAHHS, YMEHUS U
CrocoObl JEMCTBUM MO OCBOEGHHIO, MHTEPHpPETAalMd M IpeoOpa3oBaHUIO 3HAHUM, BUIbI
NEeSITEIbHOCTH MO IOJyYEHUIO HOBBIX 3HAHMH M MX NPUMEHEHHIO B PA3JIMYHBIX Y4eOHBIX, a
TaK)K€ B PEAJIbHBIX )KU3HEHHBIX CUTyalusax. [IpeamerHble pe3yapTaTsl IPEACTABICHBI 110 rOJaM
U3YYEHHUS.

[IpenMeTHble pe3ynbTaThl OCBOEHHUs yueOHoro mnpenmera «buonorus» B 10 kaacce
JOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUW O MeCTe U pOJIM OMOJIOTHH B CHUCTEME €CTECTBEHHBIX HayK, B
(OpMHUPOBAHUM E€CTECTBEHHO-HAYYHOM KapTHUHBI MHpa, B IIO3HAHUU 3aKOHOB MPUPOABI M
pelIeHny MpodieM paloHAIbHOIO IPUPOIOTIOIB30BaHMS, O BKJIAJE POCCUNCKUX U 3apyOEKHBIX
yu€HBIX B pa3BUTHE OMOJIOTUH;

BJIaJICHUE CHCTEMOW OMOJIOTMYECKUX 3HAHUHM, KOTOpas BKJIOYAET: OCHOBOINOJAraroline
OMOJOTMYECKHEe TEPMHUHBI W TIOHATUS (PKU3Hb, KJETKa, OpraHu3M, MeTaboiu3M, IOMEocTas,
CaMOperyJIsilMsl, CaMOBOCIIPOU3BEICHUE, HACIEICTBEHHOCTh, N3MEHYNBOCTh, POCT U Pa3BUTHUE),
Oouonoruueckre Tteopun (kinerounas Tteopuss T. IlIBamma, M. Illneiinena, P. Bupxosa,
XpoOMOCOMHasi Teopusi HacneAcTBeHHOCTH T. Moprana), yuenus (H. . BaBunoBa — o neHTpax
MHOT000pa3usl U MPOUCXOKIACHUS KYJIbTYPHBIX PAaCTEHMI), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
NEPBOro MOKOJIEHMSI, paclICTJICHHUS, YUCTOTHl FaMeT, He3aBUCUMOro HacieaoBanus . Mennens,
TOMOJIOTHYECKUX PSJIOB B HAacleACTBeHHOM wu3aMeHumBocth H. M. BaBuiioBa), mpHHUIMIBI
(KOMIUIEMEHTAPHOCTH);

BJIa/ICHHE OCHOBHBIMHM METOJaMH HAY4YHOT'O MO3HAHUS, UCIOJIb3YEMBIX B OMOJIOTHYECKHUX
HCCJIEIOBAHMSIX KUBBIX 00BEKTOB (OMHCAHNE, U3MEPEHUE, HAOI0IeHIE, SKCIIEPHUMEHT);

YMEHHE BBIACIATH CYLIECTBEHHBbIE NIPU3HAKU: BUPYCOB, KJIETOK IPOKAPUOT U DYKAPHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4Hucle OakTepuil, rpuOOB, pacTeHHIA,
’KUBOTHBIX U Y€JIOBEKa, CTPOCHHUSI OPTaHOB U CUCTEM OpPraHOB PACTEHUH, )KUBOTHBIX, YEIIOBEKA,
MIPOLIECCOB  KU3HEAEATEIbHOCTH, MPOTEKAIOIMX B OpraHU3Max pacTeHHM, J>KUBOTHBIX U
4eJI0BeKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BEIIECTB (METa00IM3M), IPEBPAILCHUS SHEPTHH,
OposxeHHst, aBTOTPO(HOr0 M reTepoTpo(HOro TUIMOB MHUTAHHS, (POTOCHHTE3a M XEMOCHUHTE3a,
MHTO3a, MeH03a, TaMeTOreHe3a, SMOPHOreHe3a, MOCTIMOPHUOHAIBHOTO Pa3BUTHS, PAa3MHOKEHHUS,
WHIMBUYAJIbHOTO Pa3BUTHUs OpraHu3Ma (OHTOre€He3a), B3aUMOJICHCTBHUSA T'€HOB, IeTepo3Hca,
UCKYCCTBEHHOTO 0TOO0DPA;
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YMEHHME YCTAHABIMBATh B3aUMOCBS3M MEXAY OPTaHOMAAMU KIETKH M UX (PYHKIHIMH,
CTPOCHHUEM KJIETOK Pa3HbIX TKaHEH U X (PYHKIUSIMHU, MEXTy OPTaHaMU U CUCTEMaMH OPTaHOB Y
pacTeHUid, >KMBOTHBIX M 4YEIIOBEKa M MX (QYHKIHSIMH, MEXKIy CHCTEeMaMHU OPraHOB U HX
GyHKIUAME, MEXAY JTanaMu OoOMeHa BEUIeCTB, dTalmaMH KJIETOYHOTO IHMKJIa U KU3HEHHBIX
[UKIOB OPraHu3MOB, JTalaMd AMOPUOHAILHOTO PpA3BUTHUS, TEHOTUIOM U (DEHOTHUIIOM,
¢deHoTunom u (hakropamu cpeapl OOUTAHUS;

YMEHHE BBISIBJISITH OTIUYHUTEIbHBIC MPU3HAKH JKUBBIX CHUCTEM, B TOM YHUCIIC PACTCHHMH,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJIB30BaTh COOTBETCTBYIOUINE apTyMEHThI, OMOJIOTHYECKYI0 TEPMUHOJIOTHIO U
CHUMBOJIMKY JIJIS TOKa3aTeIbCTBA POACTBA OPTaHU3MOB Pa3HBIX CUCTEMATHUECKUX TPYIIIL;

YMEHHUE pelaTh OWOJIOTHYECKHE 33aJa4H, BBIIBISATh MNPUYUHHO-CIEICTBEHHBIC CBS3U
MEXYy HCCIEAyeMbIMH OHOJOTHYECKMMH TIpOIlecCCaMd U SIBICHUSMHU, JEJIaTh BBIBOJABI U
MIPOTHO3bI HA OCHOBAHMH TOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIOJHATH JIAOOPATOPHBIE M TPAKTHYECKUE pabOThI, COONIOIATh MpaBHia TPU
pabote ¢ y4eOHBIM U Ta00paTOPHBIM 000PYIOBAHHEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATh HUX HKCIEPUMEHTAJIbHBIMU CpPEICTBAMH,
bopMynupys 1elb UCCIeI0BaHus, aHATM3UPOBATD MMOJIYYCHHBIE PE3YNIbTAThI U JeNIaTh BBIBOIBI;

YMEHHE y4acTBOBaTh B YUEOHO-HCCIENOBATEIbCKONW paboTe 1Mo OMOJIOTHH, SKOJIOTHU U
MeIWIUHe, MPOBOAMMON Ha 0a3e HIKOJBHBIX HAyYHBIX OOLIECTB, W MYOJIMYHO IPEICTABIATH
MOJTy4YEHHBIC PE3yJIbTaThl HA YYCHHUECKUX KOH(PEPEHIIUSIX;

YMEHHE OLIEHWBAaTh JTUYECKUE aCHEKThl COBPEMEHHBIX HCCIEeIOBaHUN B o0nactu
OWosornu W MenWIUHBI (KJIOHWPOBAaHHME, HMCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAlpaBIEHHOE
W3MEHEHHE TeHOMa M CO3/IaHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyayliei mpodeccuoHaIbHON 1EATEIbHOCTH B
obnactu OMOJIOTUH, MEIUITMHBI, OMOTEXHOJIOTHH, BETEPHUHAPUH, CEIbCKOTO XO35HCTBA, MHUIIIEBOM
NPOMBIIIJICHHOCTH, YIIyOJIATh TIO3HABaTEeNbHBIA HMHTEPEC, HANPAaBICHHBIM Ha OCO3HAHHBIN
BBIOOpP COOTBETCTBYIOIIEH Tmpodeccud W TPOJOJDKEHHWE OHOJIOTMYECKOro 00pa3oBaHUs B
OpraHu3alUsIX CPEeAHEro NPOoPeCcCHOHATBHOTO U BhICIIET0 00pa30BaHusl.

[IpenMeTHbIe pe3ynbTaThl OCBOEHHUs yueOHoro mnpenmera «buonorus» B 11 Knacce
JIOJDKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTh 3HAHHWI O MECTE M POJIM OMOJIOTUHU B CHCTEME €CTECTBEHHBIX HAyK, B
(GbOpMUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KAapTUHBI MHpa, B TMO3HAHUU 3aKOHOB
MPUPOJBI U PEHICHUH HKOJIOTHUYECKUX MPOOJIEM YeOBEUeCTBa, a TaKXKE B PEIICHUU BOIPOCOB
PalMOHATIFHOTO TPHPOJIONIONB30BaHus, U B (OPMUPOBAHHM IICHHOCTHOTO OTHOIICHUS K
npupojie, OOIIECTBY, YEIOBEKY, O BKJIAaJ€ POCCHUCKUX M 3apyOeKHBIX YUEHBIX-OHMOJIOTOB B
pa3BuUTHE OMOJIOTHH;

YMEHHE BJIAJIeTh CHCTEMON OMONOTMYECKUX 3HAHUHM, KOTOpas BKJIIOYAET ONpEAeTeHHS U
NOHMMaHHUE CYINTHOCTH OCHOBOMOJATAOMINX OWOJIOTHYECKUX TEPMHUHOB W TIOHSATHHA (BT,
sKocucTteMa, Ouocdepa), Oumosormueckue Tteopuu (dBomonMoHHAs Teopus Y. JlapBuHa,
CUHTeTHUecKass Teopus sBomroruu), ydenus (A. H. CeBepuoBa — 0 MmyTsSX U HampaBICHUSX
sBomtonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus [x. Xapau
u B. Baiin6epra, 3apoasimeBoro cxojctsa K. M. baspa), npaBuna (Mmunumyma lO. JIubuxa,
9KOJIOTUYECKON MUPaMHUIBI SHEPTHH ), TUTOTE3bI (TunoTte3a «vupa PHK» V. I'mnbepra);

YMEHHE BJIAJIETh OCHOBHBIMH METOJAMU HAyYHOTO TO3HAHHS, WCIOIh3YEeMbBIMU B
OMOJIOTHYECKUX HCCIICAOBAHMUIX >KUBBIX OOBEKTOB M JKOCHUCTEM (OMHMCaHUE, H3MEpEHHE,
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HaOJI0IeHNE, YKCIIEPUMEHT), CIIOCOOAMHU BBISBIEHUS M OLIEHKU aHTPOIOIEHHBIX W3MEHEHWH B
IPUPOJIE;

YMEHHME BBIACIATh CYLUICCTBEHHbIE NPU3HAKU: BHUAOB, OMOIrE€OLEHO30B, JKOCUCTEM U
O6uocdeppl, CTaOUIM3UPYIOIIEr0, MABMKYLIETO W pa3pbIBAIOIIEIO €CTECTBEHHOro 0TOopa,
JIJIONATPUYECKOT0 U CUMIIATPUUYECKOTO BUJI000pA30BaHUs, BIUSHUS ABHKYIIHUX CHII SBOJIIOLIUU
Ha TeHO(OH]| MOIMYJISAUHN, TPUCIOCOOICHHOCTH OPTaHU3MOB K cpene OOMTaHMs, YepeOBaHUsS
HaIpaBJICHUH 3BOJIIOLUHU, KPYTOBOPOTA BELIECTB U MIOTOKA S3HEPTUU B SKOCUCTEMAX;

YMEHHUE YCTaHaBJIMBAaThb B3aUMOCBSA3M MEXAY IPOLECCaMU HBOJIOLHUH, JBUXKYILIUMHU
CHJIaMH aHTPOIIOr€HE3a, KOMIIOHEHTaMH Pa3JIMYHbIX AKOCHUCTEM U IPUCIIOCOOJICHUSIMH K HUM
OpraHU3MOB;

YMEHME BBISIBIISITh OTJIMYUTEIbHBIC IPU3HAKU JKUBBIX CUCTEM, IIPUCIIOCOOJEHHOCTh BUI0B
K cpene oOuTaHMs, aOMOTUYECKMX M OMOTHMYECKHMX KOMIIOHEHTOB 3KOCHCTEM, B3aHMMOCBs3EH
OpPraHU3MOB B COOOIECTBAX, AaHTPOINOI€HHBIX U3MEHEHHH B SKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOLINE apryMEHThI, OMOJOTHYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIUKY [UIsl J0OKa3aTelIbCTBa pOJICTBA OPraHM3MOB pa3HbIX CHCTEMAaTUYECKUX TpYIII,
B3aMMOCBSI3M OPraHU3MOB U Cpebl OOMTAHHUsS, €IUHCTBA YEJIOBEUECKUX pac, HEOOXOAUMOCTH
COXpaHEHMsI MHOT0OOpa3usi BUJOB M SKOCHCTEM KaK YCJIOBHUS COCYLIECTBOBAHHS HPUPOABI U
YeJI0BEYECTBA,

YMEHHME pellaTh OUOJIOTMYECKUE 3aJaud, BBIABISATh MPUYMHHO-CIIEICTBEHHBIE CBS3U
MEXIy HUCCIeAYeMbIMU OHOJIOTMYECKUMHU INpOLlecCaMM U SIBJICHMUSMH, J€1aTh BBIBOABI U
IPOTHO3bl HA OCHOBAHUM MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBINOJIHATH JTAOOPATOpHbIE M IpaKTHUeCKHe paboThl, coOI0AaTh MpaBuia MpU
pabote ¢ yueOHBIM U JIa0OPaTOPHBIM 000PYIOBAHUEM;

YMEHHUE BBIIBUraTh THUIOTE3bl, NPOBEPATb HUX OSKCIEPUMEHTAIBHBIMH CpPEJICTBAMH,
bopMynupys 1eNb UcCeI0BaHNs, aHATM3UPOBATh MOJYUYEHHBIE PE3Y/IbTaThl U JIEJIaTh BHIBOJIBI;

YMEHHE Y4YacTBOBaTh B Y4YEOHO-HCCIIEOBATEIHCKON paboTe MO OMOJIOTUM, HKOJIOTHU U
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJIbHBIX HAay4HbIX OOIIECTB, M MYOJMYHO MPEICTaBIATh
NOJIy4EeHHBIE PE3Yy/IbTaThl HA YUEHUUYECKUX KOH(EPEeHIHIX;

YMEHHME OLICHMBAaTb THUIOTE3bl M TEOPUHM O IPOUCXOKACHUM IKU3HHU, YEIOBEKA U
YEeJIOBEYECKUX pac, O NMPUYMHAX, MOCIEACTBUIX M croco0ax MNpPeJOTBpAIICHUs TII100aJIbHbBIX
U3MEHEHUH B 6uocdepe;

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyayliei mpodeccuoHaIbHON IEATEIbHOCTH B
o0mactd  OMOJOTMM, SKOJOTMH, IPHPOJIONONIB30BAHMS, MEIUIHUHBI, OHOTEXHOJOTHH,
MICUXOJIOTHH, BETEPUHAPUH, CEIHCKOTO XO3AHCTBA, MUILIEBON MPOMBIIUIEHHOCTH, YIIIyOJsATh
MO3HABATENIbHBIN MHTEpEC, HampaBiICHHBIH Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOLIEH
npodeccun U TMPOJOIDKEHHE OMOJIOTHYECKOro o00pa3oBaHUs B OPraHU3aLUAX CpEIHEro
npo¢eCCHOHATIBHOTO U BBICIIET0 00pa30BaHusl.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakTnyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoTsI pecypenI
1 buonorus kak Hayka 1
2 JKuBble crcTeMbl M HX H3y4YECHUE
3 buosnorust KieTku 0.5
4 XuMHYecKasi OpraHUu3aIus KICTKA 10
3) Crpoenrie u GyHKIUHU KICTKU 8
6 OOMeH BelecTB U NpeBpalleHne YHEPTUHU B 9 1
KJIETKE
; Hacnencreennas ungopmanus u 9 05
peanu3anus e€ B KIeTKe
JKU3HEeHHBIN UK KIETKU 6 1
9 CtpoeHue u QyHKIMH OpraHu3MOB 17 1.5
10 Pa3smHoOeHue u pa3BUTHE OPraHU3MOB 8 1.5
1 I'eneTnka — HayKka 0 HaCJIEICTBEHHOCTU U 5 05
U3MEHYHMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6
14 ['eneTrka yemoBeka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 buotexHonorus u cuHTeTHYECKass OMOJIOTUS 4
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17

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

36
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11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoabnbie IIpakTuueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
1 3aposkJeHNe U Pa3BUTHE IBOJTIOIMOHHBIX 4
MpeJICTaBICHUN B OMOJIOTUI
Mukpo3Botonus 1 €€ pe3yabTaThl 14 2
MaxkposBomtous U €€ pe3yabTaThl 6
[TpoucxoxaeHue u pa3BUTHE KU3HU Ha
4 P 8 P 15 15
3emuie
5 [IpoucxoxaeHue yenoBeKka — aHTPOIIOTEHES 10 1
DKOJI0rus — HayKa 0 B3aUMOOTHOIIEHUSIX
6 OpPraHU3MOB M HaJJOPIraHU3MEHHBIX CUCTEM 3 0.5
C OKpY2Karolleu cpeaou
Opranu3Msl U cpesia 0OuTaHMs 15
DKOJIOTHS BUAOB U MOYJISIAN 0.5
DKos0rus cood1IecTB. DKOJIOTHYECKHE
9 H 12 0.5
CHCTEMBI
10 buocdepa — rinobanbHas skocuctemMa
11 YenoBek U OKpysKarolas cpeaa
12 PesepBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara undgposbie
n/n Tema ypoka Bcero Kontpoaensie — IpakTiiecikue H3y4eHusi o0pa3oBaTeJbHbIC
padoThI padoTshI pecypenI
1 buonorus kak KOMIIJIEKCHas HayKa U Kak 1
4acTh COBPEMEHHOI'0 00LIeCTBa
2 JKuBble cucTeMbl U X CBOMCTBA 1
YpoBHEBasi OpraHU3anus KUBBIX CUCTEM
4 HcTtopust OTKPBITUS U U3YyYEHUSI KIICTKH. 1
Knerounas Teopus
Metoasl MOJNEKYJIIPHON U KJIETOYHON
6uonorun. [Ipaktuyeckas pabora
5 «M3y4yeHne MeTo10B KJIIETOYHON OMOJIOTHH 1 05
(xpomarorpadus, nexrpodopes, '
TuddepeHaIbHOe HEHTPU(YTUPOBaHHUE,
ITLIP)»
6 XUMHYECKUH COCTaB KIETKU 1
7 MuHepaJibHbI€ BEIIECTBa KJIETKHU, UX 1
Ouosoruyeckas poib
Opranuyeckue BelecTBa KIeTKH — OEJIKH.
3 JlaGopatopHas pabota «OOHapyxeHue 1 05
0EJIKOB ¢ TOMOIIBIO0 KaUeCTBEHHBIX '
peaxkuuii»
9 CgoiicTBa, K1accupuKanyst U QyHKIUN 1

OEJIKOB
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OpF AHUYCCKHEC BCIICCTBA KICTKU —

10
YTJIEBOBI

1 Opranuyeckue BeIecTBa KIETKH —

JIUTIAJTBI
Hyxneunoseie kucnotsl. JIHK u PHK.

12 JlaGopatopHas pabota «MccnenoBanue 05
HYKJICMHOBBIX KUCIIOT, BBIJICICHHBIX U3
KJIETOK Pa3JIM4YHbIX OPraHU3MOB

13 Crtpoenue u ¢pyukiuu ATO. [Ipyrue
nykieozuaTpudocarsr (HTD)

14 CexBennpoBanue [JHK. Metozs
TeHOMHKH, TPAHCKPUIITOMUKH, TIPOTEOMHKH

15 MeToibl CTPYKTYPHOM OHONIOTHH

16 Tunel knetok. [Ipokapuorndeckas kierka
CtpoeHnune syKapruoTHUYECKON KIIETKH.

17 [IpakTuueckas pabora «M3yueHue cBONCTB 0.5
KJIETOYHOU MEMOpaHbI»

18 IToBEpXHOCTHBII anmnapar KJIEeTKH
OnHoMeMOpaHHbIE OPraHOM bl KIIETKH.

19 [TpakTuueckas padota «3yuenue 05
JIBYDKEHUS [IUTOIIIa3Mbl B PAaCTUTEIbHBIX
KJIETKax»

[TosryaBTOHOMHBIE OPTaHOUABI KJIETKH:

20 MUTOXOHJIpHH, T1acTUbL. JlabopaTopHas 05
pabota «VccnenoBanue mia3Monnsa u '
JIeTIIa3MOJIN3a B PACTUTENBHBIX KIIETKAX)

21 HememOpaHHbIE OpraHOU bl KJIETKH
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22

Crpoenue u GyHKIUH S1pa

23

24

CpaBHUTEJIbHAS XapaKTEPUCTHKA KICTOK
sykapuort. JlabopaTopHas pabora
«M3ydeHue cTpoeHHsI KJICTOK Pa3InIHbIX
OpPraHU3MOB»

AccuMuISIYS U JUCCUMWIALUSA — JBE
CTOPOHBI MeTaboau3Ma. Tunsl oOMeHa
BemecTB. JlabopaTopHas pabora
«M3y4eHne KaTaIuTHYECKON aKTUBHOCTH
(depMeHTOB (Ha MpuMepe aMuIa3bl WK
Karajas3bl)»

0.5

25

depMeHTAaTUBHBIH XapaKTep peaKIuii
KJIETOYHOTO MeTabonm3Mma. JlabopaTopHas
pabota «M3yuenue pepMeHTaTUBHOTO
pacIieruieHus NepOKCHIa BOJOPO/A B
PACTUTCIIBHBIX U JKUBOTHBIX KJICTKAX)»

0.5

26
27

benku-akTuBaTOpH! M OEIKU-UHTHUOUTOPBI

ABTOTpO(HBIN THIT 0OMEHA BEIIECTB

28

29

dotocuHTE3
Xemocunres. JlaboparopHas pabota

«CpaBHEHHE MTPOIIeCcCOB (POTOCHHTE3A U
XEMOCHHTE3a»

0.5

30

AHa3poOHBIC OpraHnu3Mbl. Buibl OpokeHusI.

JlaGopatopHas pabota «CpaBHeHUE
IPOIIECCOB OPOXKEHUS U JBIXAHUS

31

AspoOHBIE OpraHU3MBI. DTaIbl
SHEPreTHYECKOro oOMeHa

32

DOHeprust MeMOpPaHHOTO TPaIUCHTA
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npoTtoHoB. Cunte3 AT®: paborta
npoToHHON AT®-cuHTa3bI

33 Peakumu MaTpuyHOTO CHHTE3a
34 Tpanckpunius — marpuuabiii cuaTe3 PHK
35 Tpaucasus u e€ Tarnbl
36 KoaupoBanue amunokucnot. Poib
pubocoM B OMOCHHTE3€e OenKa
37 Opranu3anus TeHOMa y TPOKAPHOT U
IYKapHOT
38 MornekynsipHble MEXaHU3MBbI SKCIIPECCHH
TCHOB Y DYKapHOT
Bupycsl — BHekIIeTOUHBIE (HOPMBI KU3HU U
39 oOnuratHele napa3utel. [Ipaktudeckas 0.5
pabota «Co3naHue MOZEIN BUPYCa»
40 BupycHsie 3a0051eBaHNS YellOBEKa,
JKUBOTHBIX, PACTEHUN
41 HanorexHomornu B OMOJIOrMY U MEIUIINHE
42 JKU3HEeHHBIN UK KIETKU
43 Matpuunslii cunte3 JTHK
Xpomocomsl. JlabopaTopHas padora
44 «M3yueHne XpoMoCOM Ha TOTOBBIX 0.5
MUKpOTIpenaparax»»
45 JleneHne KJISTKM — MHTO3
Tunbl kneTok. KapruoknHe3 U MUTOKUHES.
46 JlabopaTtopHnas pabora «Habmronenue 05

MUTO32a B KJIETKaX KOHYHKA KOpPEIIKa JTyKa
(Ha TOTOBBIX MUKpOITpETapaTax)»
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47

PeI‘y.TISII_II/ISI JKM3HCHHOTI'O IMKJIa KJICTOK

48 Opranu3M Kak eIuHOE 11eI0e

49 Tkanu pacrenuii. Jlaboparopnas pabora 05
«3yueHne TKaHEeH pacTEHUI» '
TKaHM )XMBOTHBIX U YEJIOBEKA.

50 JlaboparopHas pabota «3ydeHnue TkaHeh 0.5
YKHBOTHBIX»
Opransl. Cucremsl opranos. JlaboparopHast

o1 pabora «M3ydyeHure opraHoB LIBETKOBOI'O 0.5
pacTeHus»

52 Ornopa Tena opraHu3MoB

53 JIBI>KeHNE OpraHn3MOB

54 [TuTanue opraHu3MoB

55 [MuTanne MO3BOHOYHBIX KHUBOTHBIX.
[MumeBapuTenbHas cucTeMa 4elloBeKa

56 JIpIxaHue opraHu3MoB

57 JlpIxaHue MO3BOHOYHBIX )KUBOTHBIX U
YesoBeKa

58 TpaHCTIOPT BEMIECTB Y OPraHU3MOB

59 KpoBeHocHas crctema o3BOHOYHBIX
KUBOTHBIX U YeJIOBEKa

60 Brienenne y opranuzMoB

61 3amuTa y OpraHu3MoB

62 NMMmyHHas cucTema yenoBeka

63 PaznpaxxumMocTh U perymsiuus y
OPTraHU3MOB

64 I'ymopainbHas perynsnus 1 9HI0KpUHHAS
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CHUCTCMA )KMBOTHBIX U YCJIOBCKA

65
66

@DopMBbl pa3MHOKEHHUSI OPTaHU3MOB

ITonmoBoe pa3zMHOKEHUE

67

68

69

Metios

["ameTorenes. OOpa3oBaHKE U PA3BUTHE
MOJIOBBIX KJIeTOK. JIabopaTopHas paborta
«M3yueHune cTpoeHus MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpenapaTax»

NunuBuayansHOE pa3BUTHE OPraHU3MOB —
OHTOI'EHE3

0.5

70

71

72

73

3akazKa OpraHOB U TKaHEH U3
3apOAbIIICBBIX JIMCTKOB

Pocrt u pa3BuTHE )KUBOTHBIX.
JlaGopartopHas pabota «BrisBieHHe
IIPU3HAKOB CXOJCTBA 3apOAbILIEH
ITO3BOHOYHBIX KMBOTHBIX»

PasMHOXeHUE U pa3BUTHE PACTEHU.
JlaGopatopHas pabota «CTpoeHHe OpraHoB
Pa3MHOKEHHUs BBICIIUX PACTEHUI
Hcropust CTAHOBIIEHHS U pa3BUTHUSA
TE€HETUKU KaK HayKH

0.5

0.5

74

75

OCHOBHBIC TIOHATHS U CUMBOJIBI TCHETHKH.
JlaGopaTtopHas paborta «JIlpo3zodmuiia kak
00BEKT T€HETUYECKNX MCCIIEIOBAHUN
3aKOHOMEPHOCTH HACJIEIOBAHUS
npu3HaKoB. MoHOTHOpUAHOE
ckpemuBanue. [Ipaktuueckas pabota
"N3yueHue pe3ynbTaTOB MOHOTHOPHUTHOTO

0.5

0.5
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CKpeLIMBaHus y Apo30(uinr"

I_II/ITOJIOFI/I‘ICCKI/IG OCHOBBI MOHOFI/I6pI/I,I[HOFO

76 1
CKpEIIUBAHUS

77 Amnanusupyroiee ckpenppanue. Hemomxnoe 1
JOMHHHUPOBaHHE
JluruOpuiHoe cKpenuBaHue.

78 [TpakTudeckas padora «M3yueHue 1 05
pe3yNbTaTOB TUTHOPUIHOTO CKPEIUBAHUS '
y Ip030(HUITBI)

79 [uTomornyeckrue OCHOBBI JUTUOPHTHOTO 1
CKpEIIUBAHUS

80 CuernieHHOE HaclieIoBaHUE MTPU3HAKOB 1

81 XpOMOCOMHas TEOPHS HACIEICTBEHHOCTH 1

82 I'eneTuka nona 1

83 I'eHOTHT Kak [EIOCTHAS CHCTEMa 1

84 ['eHeTHYeCKUIl KOHTPOIb PA3BUTHS 1
pACTCHMIA, )KUBOTHBIX U YEJIOBEKA

85 N3MeHUnBOCTH ITpU3HAKOB. Buibl 1
U3MEHYUBOCTH

86 MomudukaroHHast “3MEHINBOCTh 1
BapuarnmonHsbIi ps v BapualimoHHAS
kpuBast. JlaboparopHas paboTa

87 «MccnenoBanne 3aKOHOMEPHOCTEH 1 0.5
MO TU(DUKAITMOHHOW H3MEHUHNBOCTH. '
[TocTpoenne BapruaOHHOTO psiia U
BApUALIMOHHON KPUBOII»

88 I'enoTunmveckast U3MEHUYUBOCTD. 1
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Komb6unaruBHass U3MEHYHBOCTD

89

90

91

MyTannonHast U3MEHYUBOCTD.
[IpakTuyeckas pabora «MyTtanuu y
Tpo30(huiIbl (Ha TOTOBBIX
MUKpOIIpenaparax)»

3aKOHOMCpHOCTI/I MYTallMOHHOI'O ITponecca.
ONUIeHETHKA U SIIMIEeHOMHUKA

['eneruka yenoseka. [IpakTuueckas pabota
«CocTtaBneHue 1 aHajau3 POAOCIOBHOIN

0.5

0.5

92

93

94

MeToapl MEAUIIMHCKON T€HETUKHT

3HaueHME MeHHHHHCKOﬁ I'CHCTUKU B
MpCaAOTBPAlICHHUHA U JICHCHUU I'CHCTHYCCKUX
3a00J1€BaHNH YeIOBEKa

OCHOBHBIE IOHATHUS CEJEKIIUH.
JlaGopatopHas pabota «/3yueHue copToB
KYJBTYPHBIX PACTEHHUH U MOPOA JOMAIIHUX
KUBOTHBIX»

0.5

95

MeTto/1bl ceeKIIMOHHOM paboThI.
JlabopaTtopHast pabota «M3yueHue MeTo10B
CEJIEKIIUU pacTEHUII»

0.5

96

JlocTrKeHMs CeIeKIMN PACTEHUN 1
*KUBOTHBIX. [IpakTHueckas padbora
«IIpuBUBKa pacTeHHI»

97

98

CoxpaHeHue, U3y4Y€HUE U UCTIONb30BAHUE
TEHETUYECKUX PECYPCOB

BuoTexHonorus kak Hayka U OTpacib
npousBocTBa. [IpakTuyeckas padora
«M3yuenne 00beKTOB OMOTEXHOIOTUI

0.5
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99 OcHOBHBIC HAMPABICHUS CHHTETUICCKOM 1
OuosIoruun
100 XpoMOCOMHasi M TeHHAsI HH)KEHEPUs 1
101 Menunuackre OMOTEXHOIOT NI 1
102 PesepsHbiit ypok. IloBTOpeHnue, 1
0000111eHNEe, CUCTEMATH3AINS 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 102 135

I[TPOT'PAMME
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11 KJIACC

KoaunuecTBO 4acoB

JaTa uzydyenus

Ne JIeKTPOHHBbIE U(PPOBHIE
n/n Tewa ypoka Bcero Kontpoabier Tpakriieckit o0pa3oBaTe/ibHbIE PECYPCHI
e padoThl e padoTsl [arta [Hata dakr
nnaH
https://resh.edu.ru/subject/lesson/

1 OBOJIIOLIMOHHAS TEOPUS 1 £393/start

Y. JlapBuHa

JBrKy1IME CUTIBI https://resh.edu.ru/subject/lesson/
2 3BOJIIOIIMY BUIOB 1o Y. 1 5391/

HapBuny

boprba 3a
3 CyILIECTBOBAaHHUE, 1

€CTECTBEHHBIN U

HCKYCCTBEHHBIN 0TOOP

dopMupoBaHUE
4 CUHTETHUYECKOHN TeopHun 1

SBOJIIOIUU

ITAIIb! SBOMOUHOHROrO https://resh.edu.ru/subject/lesson/
5 mpoiiecca: 1 5388/

MHUKPO3BOIIOLHUS U

MaKpO3BOJIIOLUS

[Monmynsums —
6 JJIeMEHTapHas eIMHUTIA 1

SBOJTIOIAH
7 3aKOH r€HETHYECKOT0 1 05

paBHOBecus JIK.
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https://resh.edu.ru/subject/lesson/5393/start/
https://resh.edu.ru/subject/lesson/5393/start/
https://resh.edu.ru/subject/lesson/5391/
https://resh.edu.ru/subject/lesson/5391/
https://resh.edu.ru/subject/lesson/5388/
https://resh.edu.ru/subject/lesson/5388/

Xapau, B. BaitnOepra.
JlaGopaTopHnas pabota
«Bp1sBNIEHUE
U3MEHUYUBOCTH Y
0co0eil 0AHOro BUA»

DnemMeHTapHbIe
(aKTOpBI IBOMIOLUH

10

11

12

OddexT ocHOBaTEIS.
DddexT OyTHIIOIHOTO
TOPJIBIIIKA

Murpanuu. M3onsuuu
MOMYJISALNAN:
reorpaguyeckas,
onooruyuecKas

EctectBeHHbII 0TOOD
— HaIpaBJISIIOLINI
dakTop BONMOLINU

[TonoBoii oT60p

13

[IpucnocobaeHHOCTH
OpPraHU3MOB Kak
pe3yabTar
MUKPOIBOJFOIHH.
JlaGoparopHas paboTa
«M3yuenune
apoMop(}030B u
UIMOaIanTalui y
pacTeHUM W KUBOTHBIX)»

0.5

https://resh.edu.ru/subject/lesson/

5390/

14

IIpumepsr

0.5

https://resh.edu.ru/subject/lesson/
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https://resh.edu.ru/subject/lesson/5390/
https://resh.edu.ru/subject/lesson/5390/
https://resh.edu.ru/subject/lesson/5390/

MPHUCTIOCOOICHHI Y
OpPraHU3MOB:
MOpPQOJIOTHUECKHE,
(bU3HOIOTHYECKHE,
OMOXHMUYECKHE,
MIOBEJICHYECKHE.
JlaboparopHas paboTa
«[Ipucnocobnenus
OpPTaHU3MOB H UX
OTHOCHUTEITbHAS
1eNIecO00Pa3HOCThY

5390/

Bup, ero kpurepuu u

CTPYKTYpA.
JlaGopaTtopHnast pabota

https://resh.edu.ru/subject/lesson/

15 0.5 4949/

«CpaBHEHUE BUJIOB T10

MOp(hOIOTHUECKOMY

KPUTEPUIO»

https://resh.edu.ru/subject/lesson/

16 CrpykTrypa Buza 4949/

BunooOpa3oBanue kak https://resh.edu.ru/subject/lesson/
17 pe3ynbTaT 4950/

MHUKPO3BOJIIOLUU
18 CBs13b MUKPO3BOIIOIIUT

Y 3IUJIEMHUOJIOTUH

Maxpo3BOIIOLHS.
19 [TaneonTonoruyeckue

MCTOJbI U3YUYCHUSA
9BOJJIIOIIMH
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https://resh.edu.ru/subject/lesson/4949/
https://resh.edu.ru/subject/lesson/4949/
https://resh.edu.ru/subject/lesson/4949/
https://resh.edu.ru/subject/lesson/4949/
https://resh.edu.ru/subject/lesson/4950/
https://resh.edu.ru/subject/lesson/4950/

20

Buoreorpaduueckue
METO/IbI U3yYEHUS
9BOJIOINAU

21

DOMOPHOIOTHYECKHE U
CpaBHUTEILHO-
Mopdoornueckue
METO/IbI U3yUCHUS
9BOJIFOIIAN

22

MonekyispHo-
TCHETUYECKHCE,
OMOXUMHUYECKHE U
MaTeMaTUYECKHE
METOJIbI U3yUYCHHS
SBOIIOIUN

23

OO0mue
3aKOHOMEPHOCTH
3BOJIIOIUA

24

25

26

27

AnlanTuBHAs paguanus.
HepaBHoMepHOCTB
TEMIIOB DBOJIFOIIUHA

Hayunble runoressl
HpOI/ICXO)KlIeHI/ISI KU3HU
Ha 3eMiie

JonayuHnsie
IIPEICTABIICHUS O
3apOXKACHUU )KU3HU

OCHOBHBIE dTaIlbI
HEOPraHUYECKOMN

https://resh.edu.ru/subject/lesson/

3874/

https://resh.edu.ru/subject/lesson/

3874/

https://resh.edu.ru/subject/lesson/

3874/
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9BOJJIIOIIMH

28

29

30

31

I'nnoTe3sl 3apOXKACHUA
KHN3HHU

Ucrtopus 3emin u
METOAbI €€ U3YUECHHUS.
JlaGopaTtopHnas pabota
«3yueHue u onucaHue
MCKOITAaeMbIX OCTAaTKOB
JIPEBHUX OPTraHU3MOB)

Havanbnbie sTans
OpraHUYEeCKOU
IBOJTIOINH

SBOJ'IIOI_II/ISI 9YKapuoT

0.5

https://resh.edu.ru/subject/lesson/

3874/

https://resh.edu.ru/subject/lesson/

3885/

https://resh.edu.ru/subject/lesson/

3885/

32

33

OcHOBHBIE 3TaIbI
IBOJOIIH
PacTUTENLHOTO MUDA.
[IpakTnueckas pabora
«3yyenune
ocoOeHHOCTeH
CTPOEHHUs] paCTEHUN
pas3HBIX OTJICJIOBY
OcHOBHBIE 3TaIbl

ABOJIFOLIMU KUBOTHOTO
MHpa

0.5

https://resh.edu.ru/subject/lesson/

3885/

34

OBOJIIOIHNS JKUBOTHBIX.
[TpakTnueckas padota
«3yuenne
0CcoOeHHOCTEH

0.5
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CTPOCHUA IMO3BOHOYHBIX
JKNUBOTHBIX»

35

36

37

Pa3Butue xu3Hu Ha
3emJie Mo 3paM U
nepuoiam

MaccoBble BBIMUPAHHUS
— 3KOJIOTMYECKHUE
KPHU3HCHI MIPOIILIIOTO
CoBpeMeHHbII

9KOJIOTHYSCKHI KpU3uc,
€ro 0COOEHHOCTH

https://resh.edu.ru/subject/lesson/

5395/

38

CoBpeMeHHas cuctema
OpPraHU4ecKOro
MPOIILIOTO

39

OCHOBHBIE
CUCTCMAaTHYCCKHC
IpYIIBLl OPraHu3MOB

40

41

42

AHTpomosnorus —
HayKa O 4eJIOBEKe

Pazsutne
MPEJCTaBICHUN O
MIPOUCXOXKICHUU
YyeJloBeKa

MecTto 4yenoBeka B
CHCTEME OPTraHMYECKOTO
mupa. JlabopaTopHas
pabota «M3yuenue
0CcoOeHHOCTEH

0.5

https://resh.edu.ru/subject/lesson/
4951/

https://resh.edu.ru/subject/lesson/

4951/
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CTPOCHUSA CKCJICTA
YCJI0BCKA, CBA3aHHBIX C
MMPAMOXOXKACHHUEM

43

44

45

JIBHKyIIME CHIIBI
aHTpPOIIOreHe3a
CootHomeHne
OMOJIOTUYECKUX U
COLMANTBHBIX (aKTOPOB
B QaHTPOIIOTEHE3E
OCHOBHBIE CTaJIUH
aHTpOIIOTreHe3a

https://resh.edu.ru/subject/lesson/

4951/

46

[laneoreneruka u
[1aJIeOr€HOMUKA

47

48

49

50

DBOIIONHS
COBPEMEHHOTO
yeJoBeKa

YenoBeueckue pachl.
[TpakTuueckas pabota
«M3y4yenue
9KOJIOTHYECKHUX
ajanTanuii YeIoBeKa

MexIucIUIIIHHAPHBIE
METO/IbI AaHTPOIIOJIOTUH
3apoxaeHue u
pa3BUTHE IKOJIOTUU

0.5

https://resh.edu.ru/subject/lesson/
3906/

https://resh.edu.ru/subject/lesson/

5392/

51

MeTo1p1 SKOJTOTHH.
JlaGopaTtopHnast pabota
«3yueHnne meTon0B

0.5
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SKOJIOTHUECKUAX
HUCCIIENOBAHUN)

52

53

54

55

3HayeHue
3KOJIOTUUECKUX 3HAHUHN
JJIA 4eJI0BeKa

DKOJIOTHYECKHUE
(bakTopsI
Abuornueckue
daktopel. CBeT Kak

9KOJIOTHYECKUi (haKkTop.

JlaGopaTopHnas pabota
«BoisiBIICHHE
MIPUCTIOCOOICHUI
OPTaHW3MOB K BIIHSTHHUIO
CBETa»

AbGuotuyeckue
dakropsl. Temneparypa
KaK dKOJIOTUYECKUI
daktop. JlaboparopHas
pabora «BrisiBeHHE
MIPUCTIOCOOICHUI
OpPTaHU3MOB K BIIHSHHUIO
TEMIEPATypPhI»

0.5

0.5

https://resh.edu.ru/subject/lesson/

5392/

https://resh.edu.ru/subject/lesson/

5392/

56

AOuoTudeckue
dakTopsl. BmaxxHocTts
KaK dKOJIOTUYECKUHN
daxTop. JlabopaTtopHas
pabora
«AHaTOMHYECKHUE

0.5
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0COOEHHOCTH pacTeHUI
U3 pa3HbIX MECT
oOuTaHus»

S7

58

Cpenpl oOuTanus
OpPraHu3MoOB

buonornueckne PUTMBI

https://resh.edu.ru/subject/lesson/
5501/

59

Kuznennsie GpopMmer
OpraHU3MOB

60

61

62

BuoTtnueckue akropsr

3HaueHne OMOTHYECKHUX
B3auUMOJICUCTBUI 11
CYIIECTBOBaHUS
OpraHU3MOB B CpeJie
oOHUTaHus

DJKOJIOTHYECKHUE

XapaKTCPUCTHUKU
MOoIyJIanun

https://resh.edu.ru/subject/lesson/

5501/

63

OcHOBHBIE TTOKa3aTeIn
HOHYJ'ISIIII/II/II
YHUCIECHHOCTD,
IJIOTHOCTh, BO3pacTHas
Y TI0JIOBAsI CTPYKTYypa

64

OcHOBHBIE TTOKa3aTeIN
MONYJISLNN:
POXKJ1a€MOCTh, IPUPOCT,
TEMII POCTa,
CMepTHOCTB, MI/IFpaL[I/II/I

65

DKoIoruueckas
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CTPYKTypa NONYJISIUA

66

67

68

69

JuHamuka nomnyasuuu
U e€ perysnus
Kpussie pocra
YHUCJIEHHOCTH
nomyssituu. Kpusbie
BBDKHUBAHUS

DKoJoruveckasi HUIIa
Buja. JlaboparopHas
pabora
«[IpucnocobneHwust
CEMSIH PaCTCHHH K
paccenIeHuIo

Bun kak cucrtema
MOIYJISIUANA

0.5

70

3aKOHOMEPHOCTH
MOBEJCHUS U MUTPALAN
YKUBOTHBIX

71

72

73

Coo0111ecTBO
OpPTaHW3MOB —
OMOILIEHO3

DKocucTemMa Kak
OTKpBITas cCHCTeMa
Kpyrosoport BemiecTs u
MOTOK SHEPTUU B
KOCHCTEME

https://resh.edu.ru/subject/lesson/
4953/

https://resh.edu.ru/subject/lesson/

4953/

74

OcCHOBHBIE TOKA3aTENIN
3KOCHUCTEMBI
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75

DKOJIOTHUYECKUE
U PAMHU/TBI

https://resh.edu.ru/subject/lesson/

4953/

76

77

78

79

N3menenus cooOriecTs
— CYKLECCUH
[Ipupoansie
9KOCUCTEMBI.
DKOCHUCTEMBI 03€p U
peK. DKOCHUCTEMBI
MOpEN U OKEAHOB
[Tpuponnsie
9KOCUCTEMBI.
DKOCUCTEMBI TYH]ID,
JIECOB, CTEIIEH, ITYCThIHb

AHTpOHOFeHHBIe
OKOCHUCTCMbI

80

Yp6osKkocucTeMBl.
[IpakTnueckas pabora
«M3ydyeHue u onucaHue
ypOOIKOCUCTEMBI»

0.5

https://resh.edu.ru/subject/lesson/

4953/

81

3aKOHOMEPHOCTH
dbopMupoBaHus
OCHOBHEBIX
B3anMMOICUCTBHUHI
OpraHU3MOB B
DKOCHCTEMaX

82

MexaHu3mel
BO3JICUCTBUS
3arpsI3HEHUN Pa3HbIX
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TUIIOB Ha
cyOOpraHu3MeHHOM,
OpraHU3MEHHOM,
MOMYJISILIUOHHOM U
SKOCUCTEMHOM YPOBHSIX

buocdepa — https://resh.edu.ru/subject/lesson/
83 oOmernaneTapHas 5394/
000J109Ka 3eMIIH
84 g:;g:;cli)i' o https://resh.edu.ru/subject/lesson/
5394/
ounochepe
85 3;?;(;&5:;;“ https://resh.edu.ru/subject/lesson/
5394/
6uochepsl
Kpyrosopots! BemiecTs
86 1 OMOT€OXMMHYECKUE
LUKJIBI
30HaIBLHOCTD
87 6uocdepsl. OCHOBHBIE
OMOMBI CyIIN
88 Y CcTOMYNBOCTD https://resh.edu.ru/subject/lesson/
6uochepsl 5394/
89 DKOJOTUYECKHE
KPHU3HUCHI U UX PUIHHBI
BozaeiicTBre uenoBeka https://resh.edu.ru/subject/lesson/
90
Ha Ouochepy 5499/
91 AHTpPONOTreHHOE https://resh.edu.ru/subject/lesson/

BO3JIEHCTBHUE Ha

5499/
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pacCTUTENBHBIN U
JKUBOTHBIN MU

92

93

94

95

OxpaHa npupo/sl
OCHOBHBIE TIPUHITUIIBI
YCTOMYHUBOTO Pa3BUTHSA
YyeJIOBEUYSCTBA U
TIPUPO/IBI
PanmmonanbHOEe
MIPUPOJIOTIOIB30BAHKE
COXpaHCHHUE
OMOJIOTUYECKOr0
pazHooOpa3us 3emiu
O00011IEHNE TT0 TEME

«MHKpOIBOIIIOLUA U €€
pE3yJIbTaThD)

https://resh.edu.ru/subject/lesson/

3896/

https://resh.edu.ru/subject/lesson/

3896/

96

O00011eHME 110 TEME
«MakposBoJironus 1 eé
pe3yNIbTaThD)

97

O00011eHNE 110 TEME
«ITpoucxoxnenune u
paSBI/ITI/Ie JKN3HU HA
3emiie»

98

99

O0o001IeHNE TT0 TEME
«ITpoucxoxenne
yeJ0BeKa —
AHTPOITOTEHE3Y

O06o06mIeHne o Teme
«IKOJIOTUS — HAyKa O
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B3aMMOOTHOIICHUAX
OpPraHnu3mMoB»

O00011IEHIE 110 TEME

100 «OpraHusMsl U cpena
o0UTaHUI»
O00011EeHME 110 TEME

101 «IKOJIOTHS BUIOB U
TIOIYJISIA
O060011IEHNE TT0 TEME

102 «buocdepa —
rio0anbHas
9KOCHCTEMA

OBILIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME

102

7.5
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

buonorus. buonormyeckue cuctembl W npouecchl, 10 xmacc/ TepemoB A.B.,
[Terpocosa P.A., U3narensctBo «BJIAZJOCY
buonorus. buonornueckue cucremsr u nporieccel, 11 knace/ Tepemos A.B., Ilerpocora
P.A., UznarensctBo «BJIAJIOCY»

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

MULTIMEDIA — nmoanepxka xkypca «O0mas ouonorus»; Jlaboparopus KIIETKA;
Metoanueckue marepuansl: COOpHUK HOPMATHBHBIX JOKyMeHTOB. buosnorus /Cocrt. D./1.
Huenpos, A. I'., Apkanbes.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChHI
CETU UHTEPHET

WWW.bio.1september.ru - razera «buosorus» - npuaoKeHue K «1 ceHTaops»

www.bio.nature.ru - Hay4HbIe HOBOCTH OHOJIOTHH

Www.edioS.ru - DHA0C - HEHTP AUCTAHIIMOHHOTO 00pa30BaHUSI

www.km.ru/education - YueOHble MaTepuanbl M CloBapud Ha caiite «Kupwun wu
Medonaunii»

http://school-collection.edu.ru  Eaunas xomieknuss 1nudpoBbIX  00pa3oBaTebHBIX
pecypcoB.

http://window.edu.ru/ EawHoe oOKHO mgocTynma K 00pa3oBaTelbHBIM pecypcam
http://www.priroda.ru — Ilpupona: HalMOHATBHBIN MOPTAL.

http://obi.img.ras.ru — baza 3HaHuii 1O OHOJOrMH dYelOBeKa. YYEOHHK IO
MOJIEKYJIIPDHOW OHOJOTMH 4YeJOBeKa, OWOXWUMHUH, (GHIHOJOTHH, TEHHOW H OENKOBOM
WH)XCHEPUHU.

http://www.zoomax.ru — 300510rus: YeI0BEK U JOMAIIIHHUE 5KHBOTHEIE,
http://www.fipi.ru — ®enepanbHblil HHCTUTYT MEIArOTHYECKUX U3MEPECHUI
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