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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma o yuebnomy npeamety "buonorus" (nanee - 61Moy0oTHs) HA YPOBHE CPETHETO
obmero oOpazoBanus pa3paborana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03
«O06 obOpazoBanun B Poccuiickoit Depepanum», ®I'OC COO, Konnenmuu mnpenomaBaHus
yueOHoro mnpeamMera «bHOOTusS» U OCHOBHBIX MOJOXKEHHN (perepanbHoi paboueil mporpaMmbl
BOCIUTAHHUS.

VYueonsiii npeamet «buosorusy yriyonéaHoro yposHs uzydenus (10—11 kimaccer) sBisercs
OJIHUM W3 KOMIIOHEHTOB MpPEIMETHOU oOyiactu «EcTecTBeHHO-Hay4HbIe TpeaMeThl». CoraacHo
nonoxeHussMm ®I'OC COO npoduiibHbIe y4eOHBIE MPEAMETHI, M3ydaeMble Ha YIIyOJIEHHOM
YPOBHE, SBIIIOTCS CIOCOOOM auddepeHnranui oO0ydeHUsT Ha YpPOBHE CPEIHEro OOIIero
o0pa3oBaHus U MPU3BAHBI 00ECIIEYUTh MPEEMCTBEHHOCTh MEXKAY OCHOBHBIM OOIIUM, CPEIHUM
o0mmmM, cpeaTHuM Ipo(heCCHOHATBLHBIM U BBICIITUM 00pa3zoBaHueM. B TO ke Bpems KaKIblid U3
TUX Y4YeOHBIX TPEIMETOB JIOJDKEH OBbITh OpPUEHTHUPOBAH HAa TMPUOPUTETHOE pEIlICHUE
00pa30BaTeNbHBIX, BOCIIHUTATEIHHBIX M PAa3BHBAIONIMX 33J]1a4, CBSI3aHHBIX C MPOPOpUCHTAIHEH
0o0y4Jaromuxcsi U CTUMYJIHPOBAHUEM HHTEpeca K KOHKPETHOHW 00JacTH Hay4yHOro 3HAHUS,
CBSI3aHHOTO C OMOJIOTHEHN, METUIIMHON, IKOJIOTUEH, ICUXOJIOTHEH, CIIOPTOM MJITH BOCHHBIM JICJIOM.

[Iporpamma o yue6HOMY mipeamety "buonorus" ma€t mpeacTtaBieHHe O LETU U 3aJadax
u3ydeHus yaeoHoro npeamera «buonorusy Ha yrinyOaEHHOM ypOBHE, OMpeesieT 00s13aTeNbHOe
(MHBapuaHTHOE) TNPEAMETHOE COJEp)KAHMUE, €ro CTPYKTYpUpPOBaHHME IO pas3ieiiaM U Temaw,
pacripesiesieHue 1o KiiaccaM, peKOMEHAYeT MOCIe10BaTeIbHOCTh U3yUeHUsl yUeOHOro Marepuaia
C yu€TOM MEXIIPEIMETHbIX W BHYTPUIIPEAMETHBIX CBS3€d, JIOTMKM Y4eOHOro Ipoliecca,
BO3PACTHBIX 0cOOeHHOCTeH oOywaromuxcs. B mporpamme mo OuMojoruu peaan3oBaH MPUHIIKI
MPEEMCTBEHHOCTH C W3Yy4YeHHEM OHOJIOTMM Ha YypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUf,
Onarosapst 4eMmy MpocMaTpUBAETCS HANIPABIEHHOCTh Ha MOCIEAYIOIIee pa3BUTHE OMOIOIMYECKUX
3HAaHUH, OPHUEHTUPOBAHHBIX Ha (OPMUPOBAHHUE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHMUS,
HKOJIOTUYECKOT0 MBIIUICHUs, MPEACTaBICHUH O 310pOBOM o00pasze XHM3HHM, Ha BOCHUTAHUE
OEpEeKHOTO OTHOIICHHS K OKpYXKAroIIel mpupoHoi cpene. B mporpamMme mo OMONOTHU Takke
MOKa3aHbl BO3MOXKHOCTH ydyeOHoro mpeamera «buonorus» B peannsauuu tpedoBanuit ®I'OC
COOQ x m1aHupyEeMBIM JTUYHOCTHBIM, METAIIPEIMETHBIM 1 IIPEIMETHBIM pe3ybTaTaM 00y4eHUs U
B (DOPMUPOBAHNUN OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIbHOU AEATEIbHOCTU OOyYaromuxcs Mo
OCBOCHMIO COJIEpXaHUd OMOJIOTHYECKOro 00pa3oBaHMsS Ha YpPOBHE CpPEAHEro oOIIero
o0OpasoBaHwUs.

VYuebublit npeamer «buonorus» Ha ypoBHE cpeaHero oOrmero oOpa3oBaHUs 3aBepIIACT
Ouonoruuyeckoe 00Opa3oBaHKE B IIKOJE U OPUEHTHPOBAH Ha pacllupeHue U yriayOsaeHue 3HaHUN
00y4aroImuxcst 0 AKUBOU MPUPO/IE, OCHOBAX MOJIEKYJIIPHOM U KJIETOUHOM OMOJIOTHH, SMOPHOIOTUN
U OHOJIOTMU pPa3BUTHUS, TCHETUKH, CEJIEKIIMH, OWOTEXHOJOTHH, HBOJIIOLMOHHOTO YYEHHS U
HKOJIOTHH.

Nzyuenue yuebHOro npenmera «buonorus» Ha yriayOlIeHHOM ypOBHE OPHEHTHPOBAHO Ha
MOJTrOTOBKY O0yYaroIuXcs K MOCIEYIoeMY OTYyYeHHI0 OMOJIOrHUECKOro 00pa3oBaHus B By3ax
U OpraHu3alusix CpelHero mnpogeccuoHanbHOro obpa3oBaHus. OCHOBY €ro cojepxaHus
COCTaBJIIET CHUCTEMa OHMOJOTMYECKUX 3HAHMH, MOJYYEHHBIX IMPH H3YyYEHUU OOYHYaIOIIUMHCS
COOTBETCTBYIOIIMX CHCTEMaTHYECKHX pa3/eoB OHOJOTMHM Ha YpPOBHE OCHOBHOIO OOLIETO
oOpaszoBanus, B 10—11 kiaccax 3TH 3HaHUS MOTYYarOT pa3BUTHE. Tak, paCIIUPEHbl U YIITyOJeHbI

OMOJIOTMYECKHE 3HAHUS OgaCTeHI/IHX, KMBOTHBIX, rpn6ax, 6aKT€pI/I$IX, OpraHu3MeE 4YCJIOBCKa,
O6LEBIQK¥M(%|HEI\E IHJEIF;& l4(I/IL’.HI/I, JOIIPJIIHUTCIBHO BKJIFOUYCHBI OMOJIOrUYeCKHUe CBCACHUA

HB%EE%HIQIﬂ Mglr%bﬁpamepa, OTOpPBIE MOYKHO HCIIOJIb30BaTh KaK OPUEHTHUPHI AJIs

CepTudukaT OE4 IBDTFSANEBUSAQEBBIORYBY pedreciy. Bo3MokHa Takke MHTErpanus OMOJOTMYECKUX 3HAHUU C
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COOTBCTCTBYIOLIIMMU 3HAHUAMU, ITOJTYUYCHHBIMU O6y‘-IaIOIJ_[I/IMI/IC$I pH U3y4CHUU (1)I/ISI/IKI/I, XHUMHU,

reorpa(bI/H/I N MaTCMAaTUKH.

CrpykTypa mnporpamMmbl 1o yueOHoMy mnpenMery "buosiorusa" oTpakaer CHCTEMHO-

YPOBHEBBIM ¥ JBOJIIOIMOHHBIA TTOIXOIbI

K H3Y4YCHUIO ouogoruu. CormacHo UM, HU3Y4YarOTCsA

CBOMCTBA U 3aKOHOMEPHOCTH, XapAaKTEPHBIE IS KUBBIX CUCTEM Pa3HOIO YPOBHs OPraHHU3aLlUU,
9BOJIONMU OPraHWYECKOT0 MHUpa Ha 3emiie, COXpaHEHUS OWOJOTMYECKOTo pa3sHOOOpasus
wianeTsl. Tak, B 10 kiacce M3ydalOTCsi OCHOBBI MOJICKYJISIDHOM M KJIETOYHOH OMOJIOTHH,
SMOPHOJIOTHH ¥ OMOJIOTHH PA3BUTHS, TCHETHKH U CEIEKLUH, OMOTEXHOJIOTUN U CHHTETHYECKON

OMOJIOTUM, AaKTYalIM3UPYIOTCS 3HAHUSA O

OyJarommxcss 1o OOTaHWKE, 300JIOTUH, AHATOMHH,

(1)I/I3I/IOJ'IOI‘I/II/I yenoBeka. B 11 xmacce HU3y4arOTCA 3BOJIIOIMMOHHOC YYCHHC, OCHOBBI 3KOJIOTMU H

yuenue o buocdepe.

VYueOunlii npenmer «buosorus

[MprU3BaH 00eCrneyuTh OCBOCHHE 06y‘laIOH_[I/IMI/IC$I

OMOJIOTMYECKUX TEOpUM W 3aKOHOB, HJCH, NPUHIMIOB M TMpaBWJ, JEXKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAay4YHOH KapTHHBI MHUpa, 3HaHUH O CTPOEHUHU, MHOro0Opazuu u
OCOOEHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJSIUU, OWOIEH03a, SKOCHCTEMbI, O BBIJAIOIIUXCSA
HAyYHBIX JOCTHIKCHMSIX, COBPEMEHHBIX HCCIIEJJOBAHUSX B OHOJOTWH, TMPUKIATHBIX ACIEKTax

Ouonoruyeckux 3HaHuil. s pazButus u

NoJ//Iep )KaHusl UHTepeca O00ydaronmuxcst K OMOJIOTHH

Hapsaay €O 3HAYUTCIbHBIM 00BEMOM TCOPCTUYCCKOI'O MaTCpHrajia B COACPIKAHUU ITPOrpaMMBI 110

OHMOJIOTMU TIPEAYCMOTPEHO 3HAKOMCTBO €

HUCTOPHUEN CTAHOBJICHMS W PA3BUTHs TOW WIM HHOU

o0nacTu OMONOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOEKHBIX YUEHBIX B pEIICHHE BaXKHEHIIMX
OMOJIOTUYECKHUX B HKOJIOTHYECKUX MTPOOIIEM.

Llenp u3yuenusi yuebHoro npeamera «buonorus» Ha yrnyOnEHHOM ypOBHE — OBIAJCHUE
00y4JaromuMHUCs 3HAHUSAMH O CTPYKTYpHO-(DYHKIIMOHAIBHOW OpraHU3allMi JKUBBIX CHUCTEM
pa3HOro paHra u NpuoOpETeHNe YMEHUI NCIIOIB30BaTh 3T 3HaHUA B (POPMUPOBAHUU UHTEpEca K
omnpenenéHHo obnactu MpodecCHOHATBHON NEeATeTbHOCTH, CBSI3AHHOW C OHMOJOTHEW, WIN K
BBIOOPY y4eOHOTO 3aBeIeHUs sl TPOAOHKEHUS OMOJIOTHYECKOTo 00pa3oBaHUsl.

Joctuxenue 1enu u3ydeHus: yueOH

oro npeamera «buonorus» Ha yriyOn€HHOM ypOBHE

obecrieunBaeTcs pelIeHueM CIeAYIOMUX 3a1au:
OCBOCHHE 00YJAIOITUMHUCS CUCTEMbI OMOJIOTHYECKUX 3HAHUI: 00 OCHOBHBIX OMOJIOTHYECKUX
TEOPUSIX, KOHIEMIUAX, TMIOTe3aX, 3aKOHAaX, 3aKOHOMEPHOCTSAX W MpaBUJIaX, COCTABISIOIIMX

COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTHHY MHpa;

O CTPOEHHMH, MHOrooOpasuu U

OCOOCHHOCTSIX OHMOJOTHYECKHX CHCTeM (KJIEeTKa, OpraHu3M, MOMYJSIHs, BUJI, OHOTEOIIEHO3,
O6uocdepa); 0 BBIIAIOMINXCS OTKPBITUSX U COBPEMEHHBIX HCCIICIOBAaHUSAX B OMOJIOTHH;

O3HAKOMJICHHEC 06yqa}oumxc;1

C MCTOJdaMU IIO3HAHUA JKMBOM MMpUupoOabI:

MCCJIEIOBATEILCKUMU METOAaMU OMOJIOTMUECKUX HAyK (MOJEKYJISpHON U KIETOYHON OMOJIoruw,
AMOPHOJIOTUN ¥ OMOJIOTUN PAa3BUTHUS, TEHETUKU U CEJEKIHUU, OMOTEXHOJIIOTUM U CHHTETHYECKOU

OMOJIOTUH,  HaJCOHTOJIOTUH,

HKOJIOTHUH);

METOJaMH CaMOCTOATEIIBHOI'O IMPOBEACHUA

OMOJIOTHYECKUX HUCCIeIOBaHUM B J'Ia60paTOpI/II/I u B IpUpoac (Ha6J’IIOI[eHI/Ie, HU3MCPCHUC,

HKCIIEPUMEHT, MOJICTTUPOBAHHUE);

OBJIaICHUC 06yqa10m1/1M1/1c51 YMCHHUAMU: CAMOCTOATCIIBHO HAaXOJWUTb, AHAJIIM3UPOBATH U

UCIIOJIb30BaTh OMOIOTUYECKYI0 HH(pOpMaIl
CHUMBOJIMKOMN; YCTaHABJIMBATH CBS3b MEXTY

110 TI0JIb30BaThCSl OMOJIOTUYECKON TEPMUHOJIOTHEN U
pa3BUTHEM OHMOJIOTHH M COLUAIBHO-3KOHOMUYECKUMHU

1 DKOJOIN4YE€CKUMN HpO6HeMaMI/I YCJI0BCYCCTBA, OUCHHUBATD ITOCIICACTBUA cBOEH JACATCIIBHOCTH 110
OTHOILCHUIO K OKpYXAaIOIIeHl NpUpOJHOH cpene, COOCTBEHHOMY 3I0POBBIO M 37I0POBBIO

OKPY’KaIOIINX JIFOJIeH; OOOCHOBBIBATH M

coOnoaaTh Mepbl NPOPMIAKTUKN HHQPEKINOHHBIX

3a00JIeBaHM, MpaBUJIa TOBEACHUS B NpHUpPojAe U obecreueHUs OEe30MacHOCTH COOCTBEHHOM
KU3HEACSITENIbHOCTH B UYPE3BbIYaWHBIX CUTYalMsIX MPUPOAHOIO W TEXHOTCHHOI'O XapaKTepa;

XAPAKTCPHU30BATL COBPEMCHHBIC HAYUHBIC OTKPBITHUA B obmactu 6HOJIOFI/II/I;

A3BUTHE_y_00YUAIONINXCSI MHTEIIIEC
O O ——
pAES TR HQMHIBGIMSGRIO veronon
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OKCIIEPUMEHTATBHBIX HWCCIICOBAHHMA, pEIIeHUs] OWOJOTUYECKHX 3a/ad, MOJCIHPOBAHUS
OMOJ0rN4YecKrX 00BEKTOB U MPOLIECCOB;

BOCIIUTAHHUE Y OOYYarONIUXCs IIEHHOCTHOTO OTHOIICHUS K JKUBOHM MPHUPOJC B LEJIOM U K
OTIeNbHBIM €€ O00beKTaM U SBJICHUAM; (OpPMHpPOBAHHE SKOJIOTMYECKOH, TIE€HETHUYECKON
IPaMOTHOCTH, OOMICH KYJIbTYpHl MOBEACHHUS B TPUPOJIC; WHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHUM;

npHOOpeTeHNE 00YJIAOIIMMHCS KOMIIETEHTHOCTH B PAIMOHATLHOM MPHUPOIOTIONB30BAHUT
(cobmroneHue TmpaBuUl TOBEJACHUS B TMPUPOJE, OXpaHbl BHUIOB, DKOCHUCTEM, OHOChEpHI),
COXpPAaHEHHH COOCTBEHHOT'O 370POBBSI M 3JI0OPOBBS OKPYXKAIOUIUX JIFOACH (COOMIOIEHUST Mep
npodunakTuky 3a060aeBaHmil, o0ecrieueHrne 0€30MacHOCTH KUZHEACSITEIbHOCTH B Upe3BbIUaiHbIX
CUTYaIUSIX TPUPOTHOTO M TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIIOH30BAHUS OMOIOTHYECKUX
3HAHUI U YMEHUU B IOBCEIHEBHOW KU3HH;

CO3/laHUE YCIOBUH JUIsI OCO3HAHHOTO BHIOOpa OOYYAIOUIMMHCA HHIWBUAYATIbHON
o0pa3oBaTeNbHONl  TPaeKTOpUH, CHOCOOCTBYIOLIEH mocienyromeMy MpodeccuoHaabHOMY
CaMOOTIPE/ICIICHUIO, B COOTBETCTBUU C WHIWUBHUIYaJbHBIMA HMHTEPECAMH M TOTPEOHOCTSIMU
peruoHa.

OO1ee 9rcIo 4acoB, OTBEICHHBIX HA U3y4YeHUE OMOJIOTHH Ha YTIyOJIEHHOM YPOBHE CPETHETrO
oOuiero oopaszoBanus, cocrapiseT 204 yaca: B 10 knacce — 102 yaca (3 yaca B Hezento), B 11
knacce — 102 yaca (3 yaca B Heneno).

OT60p OpraHU3aIMOHHBIX ()OPM, METOJIOB M CPEJICTB O0yUEHUS OMOJIOTUN OCYIIECTBIISICTCS
¢ yuéroMm crienupUKd €ro CoAep KaHus M HAMpPaBICHHOCTH Ha MPOJOHKEHHE OMOJIOTMYECKOTo
00pa30BaHUs B OPTraHU3ALHUAX CPETHETO MPO(HECCHOHAIBHOTO U BBICIIET0 00pa30BaHMSL.

OO0s3aTeNnbHBIM YCIOBHEM MPU OOyUYE€HUU OHMOJOTHHM HAa YIIyOJIEHHOM ypPOBHE SIBISIETCS
MpOBECHUE J1a0OpaTOPHBIX U TMpakTHueckux pador. Takke ywacTtue oOydarmmxcs B
BBITIOJTHEHUH MPOEKTHBIX U YUeOHO-UCCIIeI0BATENbCKUX PabOT, TeMaTHKa KOTOPBIX OMpeeNseTcs
YUHUTEJIEM Ha OCHOBE UMEIOIINXCSI MATEPHAIBHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOTHBIX
YCIIOBUH.

COJAEP/KAHUE OBYYEHUA

10 KUIIACC

CopepxaHve  TpOrpaMMBbl,  BBIJIEJIEHHOE KYPCUBOM, HE BXOJUT B  IPOBEPKY
rocyaapcTBeHHON urorooit arrecrauuu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpemeHHas OMoorus — KOMILJIEKCHas Hayka. KpaTkas ucropust pa3BUTHS OHOJIOTHH.
buonoruueckue Hayku M u3ydaemble UMH MpoOiembl. DyHaameHTaldbHbIE, NPUKIATHBIE U
MOVCKOBBIE HAYYHBIE UCCIIEIOBAaHUS B OMOJIOTHH.

3HaueHue Ouosiornu B (OPMHUPOBAHMM COBPEMEHHOH €CTECTBEHHO-HAyYHOH KapTHHBI
mupa. [Ipodeccun, cesa3annble ¢ 6nonorueil. 3HayeHre OMOJIOTHH B IPAKTHYECKON 1€ TEIbHOCTH
YEJI0BEKa: MEIMLIUHE, CEIbCKOM XO0351CTBE, TPOMBIIUIEHHOCTH, OXPAaHE IPUPOBL.

JdemoncTpanuu

Hoptpetsr: Apuctorens, Teodpact, K. Jluanei, XK. b. Jlamapk, Y. lapsun, VY. I'apseii,
I'. Menpens, B. W. Bepuanckuii, M. II. IlaBnos, M. HW. MeunukoB, H. W. Basuios, H.
B. Tumodees-Pecorcknit, [xx. Yorcon, ®. Kpuxk, /. K. benses.

Tabnuier u cxembl: «CBA3b OMONOTUU C APYTUMH HayKamMuy, «Cuctema OMOJIIOTHYECKUX

HaYK». N
OOKYMEHT NognnucAH

SNEK TRQKBOK MO UACHQL! 1 nx 1 y4eHue

CepTudukat OE42 607F1F%gg%}ﬁgg{%@@éwgnMeT usytienust Onosnioruu. CBONWCTBA )KUBBIX CHCTEM: €HHCTBO
OeitctauTencH c GSINITIESENPL0168CI@PA, AMCKPETHOCTh [ LENOCTHOCTh, CIOXKHOCTE M YHOPANOYEHHOCTH
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CTPYKTYpPBI,  OTKpPBITOCTb, CaMOOpPraHU3alus, CaMOBOCIPOU3BEIAEHUE, Pa3qPAKUMOCTD,
M3MEHYUBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldd JKUBBIX CHUCTEM: MOJICKYJISIDHBIM, KJIETOYHBIM, TKAaHEBBIM,
OpraHU3MEHHBIMH, MONYJISILUOHHO-BUIOBO, 9KOCHUCTEMHBIN (OMOTeoIeHOTUYECKHIA ),
ounocepnsiid. Ilporeccsl, mpoucxoasimue B KHUBBIX cucTeMax. OCHOBHBIC MPU3HAKH JKUBOTO.
Kuznp kak popma cymectBoBaHus MaTepuu. Hayku, nzydaromiye *UBbIe CUCTEMBI Ha Pa3HBIX
YPOBHSIX OpraHU3aIUU.

N3yuenne xuBbIX cucteM. Meroabl Ouonorunueckoil Hayku. HaOmrogenue, uaMepeHue,
OKCIEPUMEHT, CHUCTEMaTh3alus, MeraaHain3. [loHATHE O 3aBUCMMOW M HE3aBUCHUMOU
nepemeHHoil. IlmanupoBanue skcnepumenta. [locraHoBka u mpoBepka rumore3. Hynesas
runote3a. [loHsTre BEIOOPKH U e€ 1ocTOBepHOCTh. Pa3bpoc B Omonmornueckux aaHHbX. OneHka
JIOCTOBEPHOCTH MOJIYYEHHBIX Pe3yNbTaTOB. [IpUUMHBI UCKAKEHUS PE3YNIHTATOB IKCIEPUMEHTA.
IToHATHE CTaTUCTUYECKOTO TECTA.

JdeMoHcTpamumn

Tabmuubl 1 cxembl: «OCHOBHBIE TPU3HAKK JKU3HUY», «buolornueckue CHUCTEMBI»,
«CBo¥CTBa )XKMBON MaTtepumn», «Y pOBHHM OpraHU3ALMU KUBOU MPUPOb», «CTpoeHUE )KUBOTHOU
KJIETKNY, « TKaHU )KUBOTHBIX», «CHUCTEMBbI OPraHOB YEJIOBEYECKOTO OpraHu3May, «broreoreHosy,
«buocdepar, «MeToabl U3ydeHUs )KUBOU TPUPOJIBI».

ObopynoBanue: 1a0opatopHoe  O0OpyHOBaHHWE  JJisi  NPOBEACHUS  HAOJIOJACHHM,
MU3MEPEHUI, SKCIIEPUMEHTOB.

IIpakTuyeckass padora «/crnonap30BaHNE PA3NMYHBIX METOJIOB IIPU HM3YYEHUU JKUBBIX
CHUCTEM).

Tema 3. brnosnorus Kjierku

Krnerka — cTpykTypHO-QYHKIIMOHANbHAST €IMHULA KUBOTO. VICTOpUs OTKPBITHS KIETKH.
Pabotsr P.T'yka, A.JleBenryka. Knerounas teopus (T.IlIBann, M. Ilneiinen, P. Bupxos).
OcHOBHBIE TIOJIO’KEHUSI COBPEMEHHOW KJIETOYHOU TEOpHUHU.

MeTtoabl MOJEKYISIPHOM M KJIETOYHOM OMONOTHMH: MHUKPOCKOMHMS, Xpomarorpadus,
ANIEKTpopope3, METOJ  MEUEHbIX aTroMoB, Au(QepeHlraIbHOoe LEHTPUPYrupoBaHuE,

KYJIbTUBUPOBAaHHUE KIIETOK. M3yuenue QuxcuposanHvix KI1emox. DNeKTpOHHAas
Mukpockomnus. Kougokanvnas mukpockonus. Bumanvnoe (npudsicusnennoe) usydenue Kiemox.
JdemoHcTpaunu

Hoptpertsr: P. I'yk, A. JleBenryk, T. [lIBanu, M. llneiinen, P. Bupxos, K. M. bap.

Tabauiel 1 cxembl: «CBETOBOM MHKPOCKOM», «IIEKTPOHHBIM MHKpOcKom», «McTopus
Pa3BUTHS METOJOB MUKPOCKOTIUI».

O6opyaoBaHKe: CBETOBOM MHUKPOCKOI, MHUKPOIpEnapaThl PaCTUTENbHBIX, KUBOTHBIX H
OakTepuaIbHBIX KJIETOK.

IpakTnuyeckas pa6ora «/3yueHue MeTOJOB KJIETOYHOM Ouonorum (xpomarorpadus,
anextpodopes, muddepennuransaoe nentTpudyruporanue, [ILP)».

Tema 4. Xumunueckasi OpraHu3anus KJIeTKH

XUMUYECKUHN COCTaB KJIETKU. Makpo-, MUKPO- U YIBTPAMHUKPOJIEMEHTHI. Bosa u €€ posb
KaK pacTBOPUTENs, peareHTa, y4yacTU€ B CTPYKTYPUPOBAHUU KIIETKH, TEIUIOPETYISIUN.
MunepasnbHbIe BElecTBa KJIETKH, UX Ouojorudeckas poiib. Pojib KaTHOHOB U aHHOHOB B KJIETKE.

Opranunueckue BeniecTsa kieTku. buonornueckue noaumepsl. benku. AMUHOKHCITIOTHBIN
coctaB 0enkoB. CTpykTypbl OenkoBoi Mojekynbl. [lepBuuHas cTpykTypa Oernka, menTuaHas
CBsI3b. BTOpuuYHas, TpeTuuyHasi, 4eTBEpTHUHAs CTPYKTypbl. JleHatyparusi. CBoiicTBa OENKOB.
Knaccudukanus 6enxoB. buonornueckue Gpynkiuu 6enkos. [lpuonul.
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CBOMCTBA OHMONOTMYECKUX MeMOpaH — TEKy4ecTb, CIOCOOHOCTh K CaMO3aMBIKAHUIO,
MOJIyIPOHULIAEMOCTb.

Hyxneunosbie kucnotel. JJHK u PHK. Crpoenne nyknenHoBbix kuciaor. HykiaeoTumsl.
[Tpunnun xommementapHoctu. IlpaBuno Yapradda. Crpykrypa JJHK — nBoitnas cnmpaib.
Mecronaxoxaenue u ononorndeckue pynkuuu JHK. Buasr PHK. @ynkunn PHK B kietke.

Crpoenne Mosekyiabl AT®. Makposprudeckue cBsizu B MmoJiekysie AT®. buonoruueckue
¢yakuun  AT®. BoccraHOBICHHBIE TEPEHOCYMKH, UX (YHKIMH B KIETKe. /[pyeue
HYK1eo3uompugocgamol (HT®). CexBeHpPOBaHHE JHK. Memoow 2EHOMUKU,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrtpykrypHast Ouosiorus: OMoxuMuyeckue M OMOpU3NYECKUE UCCIIEOBAHMS COCTaBa U
IPOCTPAHCTBEHHOW CTPYKTYpbl —Omomoinekyn. Modenupoganue cmpykmypvi U QYHKYUll
Ouomonexyn u ux Komniekcos. KomnvromepHulil Ouzatin u opeanuyecKuti CuHme3s OUOMONEKYI U UX
HENpUpOOHbIX AHANO0208.

JdeMoHcTpamumn

Hoptpertsr: JI. [Tonunr, Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, ®. Caurep,
C. Ilpy3unep.

Jlnarpammbl: «Pacnpenenenne XMMHYECKHX O3JEMEHTOB B  HEXHMBOW  IPHUPOLE»,
«Pacnpenenenre XuMHUYECKUX JIEMEHTOB B )KMBOU MPUPOIEN.

Tabmuuer u cxemsl: «Ileprogmueckas Ta0iua XUMHUECKUX AJIEMEHTOBY», «CTpoeHue
MOJIEKYJBI BOABI», «BemecTtBa B cocTraBe oOpraHu3moBy», «CTpoeHHE MOJEKYNbl Oelkay,
«CTpyKTypbl OenKOBOH MOJIEKyJb», «CTpOEHHE MOJIEKYN YIJIeBOA0OBY», «CTpoeHHEe MOJEKYI
munuaoBy, «HyknenHoBbie KUCHOTE, «CTpoeHue Moaekyiabl ATD».

OO6opyoBaHKEe: XUMUYECKasl IOCY1a U 000pyI0BaHHE.

JlabopaTopuasi pabora «O6HapyxeHre OETKOB C TOMOIIbIO KAY€CTBEHHBIX PEAKIIHII.

JlabGopaTopHas pabora «/ccneqoBanue HyKIIEHHOBBIX KUCIIOT, BBIJIEJIEHHBIX U3 KIIETOK
Pa3IMYHBIX OPTraHU3MOBY.

Tema 5. Ctpoenne u pyHKIMH KIETKH

Tunsl KI€TOK: dyKapuoTHYecKas U MmpokapuoTtuyeckass. CTpyKTypHO-(YHKIMOHAIbHBIE
00pa3oBaHMS KIETKH.

Crpoenue mnpokapuoTHuecko kietku. Krerounas cTeHka OakTepuii W apxeil.
Oco0eHHOCTH CTPOEHHUS TeTepOTPOoPHOI 1 aBTOTPO(HOM MPOKAPHOTHUECKUX KIETOK. MecTo u
pOJIb MPOKAPUOT B OMOIIEHO3AX.

Crpoenue U QpyHKIIMOHUPOBAHHUE dyKapuOTHUeCKOi KieTku. [na3marnyeckas MemOpaHa
(mmazmanemma). CTpykTypa TIUIa3MaTHYeCKOM MeMOpaHbl. TpaHCmoOpT BeHIECTB 4Yepe3
IUIa3MaTHYECKyl0 MeMOpaHy: maccuBHbIM (nuddy3us, obneryéHHas auddysus), aKTUBHBINA
(mepBUYHBIA M BTOPUYHBIA aKTHBHBIA TpaHcmopT). [lomxymponunaemocts mMemOpansl. PaGota
HaTpUil-KaJIMeBOro Hacoca. DHAOUTO3: MUHOIUTO3, (parounTo3. Dk30uuTo3. Knerounas creHka.
Crpykrypa v QyHKIUHU KJIETOYHONU CTEHKU pacTeHUM, rpruOoB.

[uromnazma. Ilurozons. Lurockener. /[Bmxkenue nuroriazmel. OpraHoubl KIIETKH.
OpnHoMeMOpaHHbIe OpraHOUIbl KIETKH: sHAoIazmaTudeckas cetb (JIIC), anmapar [Nonbaxwy,
JM30COMBI, UX CTpOeHHE U (QYHKUUHU. B3anMOCBS3b OJHOMEMOpAHHBIX OPTaHOMIOB KIETKH.
CtpoeHue TpaHyIsIpHOTO peTUKyayma. Mexanusm mnanpasnenuss 6enxkoé ¢ JIIIC. Cunres
pactBopuMbIX ~ OenkoB. CHHTE3  KJIETOYHBIX  MeMOpaH. [mankuil — (arpaHyJsipHbI)
sHAOIUIa3MaTHUecKuil peTukyiayM. CekperopHas ¢yHkuus annapara ['onbmxu. Moougurayus
benxos 6 annapame I'onvoacu. Copmuposxa benxos ¢ annapame I 01v0xcu. TpaHCTIOPT BEIIECTB
B KJIeTKe. Bakyosmm pactutenbHbIX KieToK. Kirerounslii cok. Typrop.

[losiyaBTOHOMHBIE _ OpPraHOMJbl _KIJIETKH: MHUTOXOHJPHUH, IUIACTHABL. [Ipoucxodrcoenue
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mumoxondpuii u niacmud. Cumbuoceney (K.C. Mepexckosckuii, JI. Mapeynuc). Ctpoerne u
0} WW%W% miactuf. |[lepBuuHbIe, BTOpPUYHBIE W CIOXKHBIC IUIACTUIBI

E%WHQMQ)T XJopomaacTel, XPOMOIUIACTBI, JICHKOMJIACTHI  BBICIINX




HememOpanubie opranouisl kinetku CTtpoeHne U QyHKIIMM HEMEMOpPaHHBIX OPTaHOMIOB
KIeTKH.  PubGocomel. Ilpomescymounvie  punamenmoi.  MukpoduiaMeHTbl. AKmuHosvie
Mukpogunamenmsi.  MPpIILIEUHBIE  KICTKH. AKMUHOBble ~ KOMNOHEHMbl — HeMbIULEUHbIX
kremox. Mukpotpy0Oouku. Krnerounsiii nentp. CTpoeHue u JBUKEHHE KTYTHUKOB U PECHUYEK.
MuxkpotpyOouku nutoriasmsl. Lleatpuons. berku, accoyuuposanHvle ¢ MUKpopuiameHmamu u
muxpompyboukamu. Momoprwie benxu.

Snpo. O6on0YKa siapa, XPOMAaTHH, KapuoIia3Ma, SAPBIIIKH, UX CTPOEHHE M (DYHKIIHH.
Snepuslii 6enkoBbIit MaTpukce. [IpocTpaHCcTBEHHOE pacmoNokKeHHEe XPOMOCOM B HMHTepda3zHOM
aape. dyxpomamun u cemepoxpomamun. beakn XpoMaTuHa — TUCTOHBL. [unamuxa s0epHou
obonouku 8 mumo3se. foepuwviit mpancnopm.

Knerounsle  BritoueHus. CpaBHUTENbHAs  XapaKTEpPUCTHKA  KIETOK  3YKapHOT
(pacTuTenBHOM, )KUBOTHOM, TPUOHO).

JdemMoHcTpanuu

Hoptpertsr: K.C. MepexkoBckuid, JI. Maprymnuc.

Tabauiel u cxeMmbl: «CTpOEHHE SYKapUOTHUECKOM KIETKW», «CTpOeHHE >KUBOTHOMU
KIeTKn», «CTpoeHHEe pacTUTENbHON KiIeTkn», «CTpoeHrne MUTOXOHIpUny», «Sapoy», «CtpoeHue
MPOKAPUOTUYECKON KIIETKI.

O6opyaoBaHKe: CBETOBOM MHUKPOCKOI, MHKpPOMNpENnaparbl PacTUTEIbHBIX, KUBOTHBIX
KJIETOK, MUKpOIpenaparbl 0akTepuanbHbIX KJIETOK.

JlaGopaTopuasi padora «l/3yueHue cTpoeHHs KJIETOK Pa3IUUYHbIX OPraHU3MOB).

IIpakTuyeckas padora «/I3ydyeHue cBOMCTB KJIIETOUHON MEMOpaHbI».

JlaGopaTopuas padora «lccnenoBanue miaasmoiusa U JemIa3Moin3a B paCTUTEIbHbBIX
KJIETKax».

IpakTnyeckas padora «V3ydyeHue ABMKEHUS LIUTOIUIA3Mbl B PACTUTENIBHBIX KIETKaX).

Tema 6. O0MeH BelecTB M MPEeBpPALCHNE JHEPTHH B KJICTKe

AccuMWISIIMSL U TUCCUMUIIALINASA — JIBE CTOPOHBI MeTaboiu3Ma. Tumbl oOMeHa BEIecTB:
aBTOTPOGHBIN U reTepoTpodHBIN. YuacTue KUcIopoa B OOMEHHBIX Mpolieccax. DHEPreTHueckoe
oOecnieuenue kietku: npespaiieHue AT® B oOmMeHHBIX nporieccax. epMeHTaTUBHBIN XapakTep
peakuuii kieToyHoro Metadonusma. @epMeHThI, UX CTPOEHHUE, CBOMCTBA M MEXAHU3M JEUCTBUSL.
Kodepmentsl. OTnnuns GepMEHTOB OT HEOPraHMYECKUX KaTaau3aTopoB. benku-akTUBaTOpHI U
OeTKU-UHTMOUTOPBl. 3aBHUCUMOCTh CKOPOCTH (DEPMEHTAaTHBHBIX pEAaKUUH OT pa3In4HbIX
(bakTopoB.

IlepBUUHBII CHHTE3 OpPraHUYECKUX BEUIECTB B KiETKE. POTOCUHTE3. AHOKCULEHHbIU U
oxcuzennvlli  pomocunmes y obaxkmepuu. Ceemocobupaowue nUSMeHmMsvl U  NUSMEHMbL
peakyuonHozo yenmpa. Ponb xyopomiactoB B mpouecce (GortocuHTe3a. CBETOBas U TEMHOBas
dazpl. @omoovixanue, Cs, Co u CAM-munet ¢homocunmesa. IIpoayKTUBHOCTH (HOTOCHHTE3A.
Bnusiaue pa3nuuHbIX (akTOpoOB Ha CKOPOCTh (hOTOCHHTE3a. 3HaUeHHe (POTOCHHTE3A.

Xemocunrte3.  Pa3HooOpa3ue  OpraHM3MOB-XEMOCHUHTETHKOB:  HUTPUPHUIMPYIOIINE
OakTepuH, xKeae300aKTepun, cepodaKkTepun, BOJOPOAHbIE OaKTepuu. 3HAUCHHE XEMOCHHTE3A.

AHarpobHbIe opranu3mbl. Buabl Opoxkenus. IIpoaykTel OpokeHHsI U UX HCIIOJIb30BAHUE
4eJI0BEKOM. AHa’pOOHBIE MHKPOOPTaHU3MBl KaK OOBEKThl OMOTEXHOJOTMH W BO30YAMUTENH
Ooe3HeN.

AdpoOHBIE OpraHu3Mbl. JTambl dHEpreTHYeckoro oobmeHa. IloAroToBUTENbHBIA ITar.
['mukonu3 — 6eCKUCIOPOAHOE PACHIETIIEHUE TIIOKO3bI.

buonoruueckoe okuciaeHUe, WK KJIETOUYHOE JbpIXxaHue. Posib MUTOXOHIpH B Ipoueccax
OHMOJIOrNYECKOr0o OKHCJICHHUS. Huknuueckue peaKInu. OxucnuTenbHOe
docdoprupoBanne. Jnepeus membpannozo epaduenma npomonos. Cunmesz ATD: paboma
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npomonnoii  AT®-cunmaser. [lpenMyIedTBa  adpoOHOr0 MyTH OOMEHA BELIECTB IMEPe
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Hoptpetsr: k. [Ipuctiu, K. A. Tumupsize, C. H. Bunorpaackuii, B. A. Durensrapar,
I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuubl 1 cxembl: «DOTOCHHTE3», «IDHEpreTUYecKuii oOMen», «buocuHTe3 Oenkay,
«Ctpoenue GpepMeHTa», «XEeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOIL, 000PYIOBaHHE JIJISl TPUTOTOBIICHUS TIOCTOSIHHBIX U
BPEMEHHBIX MUKPOMPENapaToB.

JlaGopaTtopnass paoora «/3yueHne KaTaJIMTHUYECKOW AaKTUBHOCTH (pepMEeHTOB (Ha
pUMepe aMHJIa3bl WK KaTanaas3bl)y.

JlaGopaTtopuass pa6ora «/3yyeHne (QEepMEHTATUBHOIO PpACILEIUICHUS MEPOKCHIA
BOJIOPOJIa B PACTUTENBHBIX U )KUBOTHBIX KJIETKaX».

JlaGopaTopnas padora «CpaBHEHHE TPOLIECCOB (DOTOCHHTE3a M XEMOCHHTE3a.

JlabopaTopHasi pabora «CpaBHEHHUE MPOIIECCOB OPOKEHUS U JBIXAHUSI.

Tema 7. HacieacrBennasi uH(popManus U peaju3anus eé B KJIeTKe

Peakuuu matpuyHoro cunresa. [IpyHINI KOMIUIEMEHTAPHOCTH B PEAKLUSIX MAaTPUYHOTO
cuHTe3a. Peanmsanms HaciaenacTBeHHOM uH(opmanuu. ['eHeTHyeckWii KOj, €ro CBOMCTBA.
Tpanckpunuusa — matpuusblii cuHTe3 PHK. [IpuHIMIBI TpaHCKpUNIMK: KOMILJIEMEHTAPHOCTD,
AHTUIAPAJUIETbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnanus u e€ stanbl. Yuactue Tpancnopteix PHK B OnocunTese Oenka. YcmoBus
ouocunTesa 6enka. Koguposanue amuHokucnot. Poib pubocom B GnocunTese Oemnka.

Cogpemennvie npeocmasienusi 0 cmpoenuu 2enog. OpraHuzaius reHomMa y IpoKapuoT 1
9yKapuoT. Perymsuus akTHUBHOCTM TIeHOB Yy mpokapuor. ['umoreza omepona (®P.XKakoO,
K. Mano). Monekynapuvle mexaunusmvl 3Kcnpeccuu 2emog y sykapuom. Ponv xpomamuna 6
peayaayuu pabomsl 2enog. Peryisius oOMeHHBbIX MpolieccoB B kieTke. Kierounslii romeocTas.

Bupycsl — HeksieTouHble (hOPMBI )KU3HU U OOJIMTraTHbIe Mapa3uTbl. CTpOeHHE MPOCTHIX U
CJIOKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaros. Kusnennviti yuxn JIHK-cooeporcawux
supycos, PHK-codepaicawux eupycos, bakmepuogacos. Obpamuas mpanckpunyus, pesepmasa,
unmezpasa.

BupycHble 3aboseBaHusl uelnoBeKa, JKUBOTHBIX, pacrtenuil. CIIM, COVID-19,
COLIMAJIbHBIE U MEAUIIMHCKHE MTPOOIIEMBI.

Buoungopmamuka: unmeepayus u ananus oonvuux maccusos («bigdata») cmpykmyphuoix
buonoeuueckux oanHvlx. Hanomexnonoeuu 6 buonoeuu u meouyune. Ilpoepammupyemole ghynkyuu
benxos. Cnocobvl 0ocmasKu 1eKapcms.

JdemMoHcTpanuu

Hoptpetsl: H. K. Konsuos, J. Y. IBaHOBCKUIA.

Tabmumbl  u  cxembl: «kbuocuaTe3 Oenkay, «l'eHeTmdyeckuii Koma», «BupyCh,
«baxtepuodaru».

IIpakTnueckas padora «Co3gaHnue MOAEIN BUPYCa.

Tema 8. ZKu3HeHHBIH INKJI KICTKH

Knerounslii mukin, ero mepuonabl u peryisius. Uutepdaza u muto3. OcoOeHHOCTH
npolieccoB, nporekarommx B uatepdase. I[loaroroska kietku k aenenuto. IlpecuHrerndeckuit
(TTOCTMUTOTUYECKHI), CUHTETUYECKMH M TOCTCUHTETUYECKUH (MPEMUTOTUYECKUIN) MEepUOJIbI
uHTEpQa3bl.

Marpuunsiii  cunte3 JHK —  permmumkanms.  [lpunHnuner  permmkanmum  JIHK:
KOMIUIEMEHTAPHOCTh,  IOJYKOHCEPBATUBHBIA  CHHTE3, AHTUIAPALIENbHOCTh. MexaHu3M
permukanuu [JTHK. Xpomocomel. CTpoenune xpoMocoM. Tenomepsl u TenoMepaza. XpoMOCOMHBIN
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HA0Op KICTKA — KapUOTHUI. JIUIUIOMIHBIN M TaluIOWAHBIA HAOOPhI XpOMOCOM. ['OMOJIOTHYHbIC

xpoRkOHYMEHT T0SAE A TC oMb
SNEKTROHHAOURGANUGHHY)3. Cramup MuTO3a M NpoUCXOAAIIME B HUX Hpolecchl. THIIbI
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Perymsimust MuTOTHYECKOrO IHMKIA KIeTKW. [Iporpammupyemasi kieTouHas THOENb —
arornTo3.

Knerounoe s1po, XpoMOCOMBI, (hyHKIIMOHATIbHASI TEHOMUKA. Mexanusmbl npoaugepayuu,
ougpepenyuposxu, cmapenus u eubeau kiemox. «L{ugpposasn xnemrka» — ououngpopmamuuecxue
Mooenu YHKYUOHUPOBAHUS KILeMKU.

JdemoHcTpauuu

Tabnuubl U cxembl: «KU3HEHHBIM LUK KICTKH», «MuUTO03», «CTPOCHHE XPOMOCOM,
«Pemmukanms JJHK».

OO6opynoBaHue: CBETOBOM MHKPOCKOIN, MHUKpompenaparbl: «MuTo3 B KJIETKaX KOpEeIIka
JTyKay.

JlabopaTopHas padora «/3ydeHre XpOMOCOM Ha FOTOBBIX MUKPOIIPENIapaTax».

JlabopaTopuasi pa6ora «Habnionenue Muto3a B KJIeTKax KOHYMKa KOpeIIKa Jyka (Ha
TOTOBBIX MUKPOIpENapaTax ).

Tema 9. CTtpoenue u pyHKIMH OPraHU3MOB

buonoruueckoe  pasHooOpazue  opraHu3MoB. OJHOKJIETOYHBIC, KOJIOHHAIBHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBbl.

Oco0eHHOCTH CTPOCHUS U JKU3HENIEATEIHHOCTH OJJHOKJIETOUYHBIX OpraHu3MoB. baktepun,
apXeu, OJTHOKJIETOYHbIE TPUOBI, OJHOKIETOYHBIE BOAOPOCIIH, Apyrue npoTuctel. KosonuanbHubie
OpraHU3MBI.

B3anmocBA3b yacTeil MHOTOKJIETOYHOTO Opranu3ma. TKaHu, OpraHbl U CUCTEMbI OPraHOB.
OpranusMm Kak eguHoe nenoe. ['omeocras.

Tkanu pacrenuil. Tumbl pacTUTENbHBIX TKaHEW: o0Opa3oBaTelibHAsA, MOKPOBHAs,
MPOBOAAINIAs, OCHOBHAasA, MexaHuueckas. OCOOCHHOCTH CTpOeHMs, PYHKIUNA U PACHOTIOKEHUS
TKaHE! B OpraHax pacTEHUM.

TkaHM JKMBOTHBIX M  Ye€JIOBEKa. THUIBl KUBOTHBIX TKAaHEW: DIUTEIUAIbHAs,
COCIMHUTEIIbHASI, MBIIIeUHasi, HepBHAs. OCOOCHHOCTH CTPOCHUS, (PYHKIIMUA U PACIIOIOKEHUS
TKaHEW B OpraHax KUBOTHBIX U YEJIOBEKa.

Opranbl. BereraTuBHbIE U reHepaTUBHBIE OPraHbl pacTeHuil. OpraHbl U CUCTEMBI OPTAaHOB
JKMUBOTHBIX U yesioBeKa. OYHKIIMU OPraHOB U CUCTEM OPIraHOB.

Omopa Tena opranu3moB. Kapkac pacrenumit. CkeneTsl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapykHbIl U BHyTpeHHUI ckeneT. CTpoeHHe U TUIIbl COeAMHEHUS
KOCTEH.

JIBukeHne oOpraHu3MoB. JIBW)KeHHE OJHOKIIETOYHBIX OpPraHU3MOB: aMEOOWIHOE,
JKTYTUKOBOE, PECHUYHOE. JIBMIKEHHE MHOTOKJIETOYHBIX PACTEHUN: TPONU3MBI W HACTHH.
JIBuKeHre MHOTOKIIETOYHBIX JKUBOTHBIX M UeJIOBeKa: MbIlieuHas cucrema. Pednexc. CkeneTHbie
MBIIIIIBI U UX padoTa.

[Iutanue opranusmos. Ilornomenre BoAbl, YIVIEKUCIOrO ra3a 1 MUHEPAJIbHBIX BELIECTB
pacrenusiMi. [IuTaHne >KMBOTHBIX. BHYTPUIIOJOCTHOE W BHYTPUKIETOYHOE MHUIIEBAPECHHUE.
[luraHre MO3BOHOYHBIX XUBOTHBIX. OTAENbI MUIIEBAPUTENLHOTO TpakTa. lIumeBapurenbHble
xenesbl. [InieBapuTenbHas cucTeMa 4eiioBeKa.

Jpixanue oprann3moB. Jlpixanue pacteHuil. Jlpixanue sxuBoTHbIX. {uddy3us razos uepe3
MOBEpPXHOCTh KiIeTku. KokHoe npixanue. [[pixarenbHas moBepxHOCTh. KaGepHoe U JIErodyHoe
IbIxaHue. JlpIxaHhMe TO3BOHOYHBIX YKMBOTHBIX M YeJIOBEKAa. OJBOJIOLMOHHOE YCIOXKHEHUE
CTPOEHHUs JETKUX ITO3BOHOYHBIX >KMBOTHBIX. J[pIxaTenpHas cHCTEMa YeloBeka. MeXaHu3M
BEHTWJISIIIAM JETKUX y TITUI M MIEKOMUTAIOIIUX. Perynsius apixanus. [[pxarenbHbie 00bEMBI.

TpancnopT BemecTB y OpraHu3MoB. TpaHCHOpPTHBIE CHCTEMBI pacTeHui. TpaHcropt
BEILECTB V )KUBOTHBIX. KpoBeHOCHas cuctema u e€ opranbl. KpoBeHOCHas cucTeMa MO3BOHOYHBIX
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KHBOTHBIX M ueoBeka. Cepsie, KPOBENOCHBIE COCYABI M KpOBb. Kpyrnm KpoBooGpaleHHs.
HBARKYMERTE Wﬁﬁ% CTPOEHHMSI| KPOBEHOCHOM CHUCTEMBbI IMO3BOHOYHBIX >KHUBOTHBIX.

PROIHS TROHHOESQAINGRIO




Beinenenne y opraHusMmoB. Belnenenue y pacreHuid. BbiaeneHue 'y JKMBOTHBIX.
CoxparutenbHble Bakyosnu. Opransl Beiienenus. unbTparnys, cekpenns 1 00paTHoe BcacblBaHUE
KaKk MEXaHMW3Mbl pPabOThl OpPraHoB BhIAeNeHUS. CBSA3b IOJIOCTH Tella C KPOBEHOCHOW U
BBIICTIUTEIIBHON cHucTeMaMu. BbleneHne y IO3BOHOYHBIX JKMBOTHBIX M 4YenoBeka. lloukm.
Crpoenue u pyHkunonupoBanue Heppona. ObpazoBaHrue MOUH y YETIOBEKA.

3amMra y OpraHM3MOB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3moB. Crnopbl OGakTepuil u
LUCTBI NPOCTEUIINX. 3alMTa y MHOIOKJIETOUHBIX pacTeHuil. Kytukyna. CpencrBa naccCUBHOM U
XUMHUYECKOH 3a1uThl. OUTOHIIUIEI.

3amuTa y MHOTOKJIETOUHBIX )KMBOTHBIX. [I0KpOBBI M MX ITPOU3BOIHBIE. 3aIllUTa OPraHu3Ma
oT OosiesHed. MmmyHHas cucrema dyenoBeka. KIeTOUHBIH M TyMOpajbHBIH HMMYHHTET.
Bpoxnéuuelii u  npuOOpeTéHHBIN  cneunpuueckuid UMMYyHUTET. Teopusi KIOHAIbHO-
cenexktuBHoro ummynurera (I1. Dpmux, @. M. bepuer, C. Tonerasa). BocnanurenbHple OTBETHI
opranu3MoB. Posib BpoX1EHHOr0O UMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUI.

PasnpaxxumocTs M perymsiuus y OpraHu3MoOB. Pa3apa)kuMocTb y OJHOKJIETOYHBIX
opranu3moB. Takcucel. PaznpaxxumocTs U peryisnuus y pacTeHud. POCTOBBIE BEIIECTBA U HX
3HAYCHHUE.

HepBhas cuctema u peduiekTopHas peryisuus y >KUBOTHBIX. HepBHas cuctema u eé
OTJeNbl. ODBOJIIOLMOHHOE YCJIOKHEHUE CTPOEHUS HEPBHOM CHUCTEMBl y KHUBOTHBIX. OTxessl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX JKUBOTHBIX. Pediexkc n pednexropras mayra. bezycnoBuble u
YCIIOBHBIE PE(IICKCHI.

I'ymopanbHas perynsuus M SHAOKPUHHAs CHCTEMA >KMBOTHBIX M 4esoBeka. JKenesbl
ODHJIOKPUHHOM CHCTEMBI M HX TOpPMOHBI. /[lelicTBue ropmMoHOB. B3auMMOCBS3b HEpPBHOU U
SHAOKPUHHON cucteM. [ unoranamo-runoduszapHas cucrema.

JdeMoHcTpamun

Hoptper: U. I1. [1aBnos.

Tabmuuel 1 cxembl: «OJTHOKJIETOYHBIE BOJOPOCTHN», «MHOTOKIETOYHBIE BOJIOPOCIIHY,
«baktepun», «lIpocreiimme», «Opranbl LBETKOBBIX pacTeHui», «CucrtemMsl OpraHon
IIO3BOHOYHBIX JKUBOTHBIX», «BHYyTpeHHee CTpoeHHEe HaceKOoMbIX», «TKaHu pacTeHHi»,
«KopneBeie cucrembl», «CtpoeHue ctedns», «CTpoeHue JIHUCTOBOM MIACTHMHKUY, «TKaHM
KUBOTHBIX», «Ckener 4venoBekay, «llumeBapurenpHas cuctema», «KpoBeHOCHas cucrtemay,
«/IpixaTenpHass cucrtema», «HepBHas cucremayn, «Koxa», «MplliedHas CcUCTEMay,
«BpinenurenpHas cucreMa», «HIOKpPHHHAs cucTeMay, «CTpoeHne MbIUb», «MIMMyHUTETY,
«Kueunomnonoctasle», «CxeMa NUTaHUS pacTeHUi», «KpoBEHOCHbIE CHCTEMBI TO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue rujps», «CTpoeHHE IUIaHapun», «BHyTpeHHEEe CTpOEHHUE A0XKAEBOIO
yepssi», «HepBHas cucrema priO», «HepBHas cuctema narymku», «HepBHas cucrema
npecMbIKaromuxcs», «HepsHas cucrema nrtuny, «HepBHas cuctema MIEKONMTAIOIINX,
«HepBHas cuctema uyenoBeka», «Peduexcy.

OO6opyioBaHME: CBETOBOM MHUKPOCKOIN, MHUKpOIpenapaTshl OJHOKIETOUHBIX OPraHU3MOB,
MHUKpOIpenaparsl TKaHEW, paKOBHHBI MOJUTFOCKOB, KOJUIEKIIMHM HACEKOMBIX, UTJIOKOXKHUX, )KABBIE
HK3EMIUIAPBl KOMHATHBIX PacTEeHHH, repOapuu pacTeHUI pa3HbIX OTENOB, BIAXKHBIE IpenapaThl
’KUBOTHBIX, CKEJIEThl TTO3BOHOYHBIX, KOJIJIEKIIUU OECIIO3BOHOYHBIX )KMBOTHBIX, CKEJIET YeJIOBEKa,
00opyI0BaHUE ISl IEMOHCTPALIMU TOYBEHHOT'O U BO3IYIITHOTO MUTaHUS PACTEHUH, pacIIeTIeHUs
Kpaxmaja 1 O0enIKoB 1noj AeiicTBrueM (GepMeHTOB, 000pPYJOBaHHE AJISl IEMOHCTPALIMU OIBITOB 10
U3MEPEHUI0 KU3HEHHOW EMKOCTH JIETKMX, MEXaHM3Ma JbIXaTelbHbIX JBWKEHUH, MOJENIN
TOJIOBHOT'O MO3Ta PA3JIMYHbBIX )KUBOTHBIX.

JlabopaTopHas padora «/3ydeHne TKaHEN paCTEHUI.

JlaGopaTopHas padora «/3ydeHne TKaHEN )KUBOTHBIX».

/

JlaGopaTopHas padora «M3ydyeHre OpraHoB HBETKOBOI'O PACTCHUSA».

AOKYMEHD. PRAINEGR e u pa3BHUTHe OPraHU3MOB
SHEK&PO(BMH(BKEMQMHE;P@raHmMOB Oecrosoe (BKJIFOYasi BEreTaTUBHOE) U TI0JIOBOE. Buibl
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[TonoBoe pasmuoxkenue. I[lonoBbie kieTkH, wiau ramersl. Meio3. Craguu Mmeiiosa.
IToBenenue xpomocom B Menose. Kpoccunrosep. buonornueckuili ¢cMbICI MeH03a U MOJIOBOTO
npouecca. Melo3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpimieBoe paszputhe. [‘ameroreHe3 y KUBOTHBIX. llomoBble kene3bl.
OO6pa3oBanue W pa3BUTHE MOJIOBBIX KIeTOK. CriepmaToreHe3 u oorene3. CTpOEHHE MOJIOBBIX
KJIETOK.

Omiog0TBOpeHHE M ASMOPHUOHAIEHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI OTLIOOTBOPEHUSI:
Hapy)KHoOe, BHyTpeHHee. [lapTeHorenes.

WNupuBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOIIOTHS — HayKa O Pa3BUTHU
opranu3MoB. Mopghoeenes — 00na u3 enasuvix npooiem smopuonocuu. Konyenyus mopgocenos u
Mmooenu mopgozeneza. Ctanuu >MOpHUOTeHe3a )KUBOTHBIX (Ha MpuMepe JAryikn). Jpobnenue.
Tunsl npoOnenus. [Jemepmunuposannoe u HedepMuHuposanHoe Opobnenue. bracmyna, munoi
onacmyn. OCOOEHHOCTH IPOOJICHUST MIICKOMHUTAIOIINUX. 3apOJIBIIIEBEIC JIMCTKH (TACTPYJISIIHS).
3aknaJKka OpraHOB M TKaHEW U3 3apOJbIIIEBBIX JHUCTKOB. B3anMmHOe BiMsSHUE YacTel
Pa3BUBAIOIIETOCS 3apo/iblia (3MOpHOHATBHAS MHIYKIIHA). 3aKJIaAKa TUIaHa CTPOCHUS )KUBOTHOTO
KaK pe3ylbTaT HepapXUYecKUX B3aMMOJCHCTBUI reHOB. BiusHue Ha sMOprUOHAlIbHOE pa3BUTHE
pa3IUYHbBIX (PAKTOPOB OKPYXKAIOLIEH cpeabl.

Poct u pasButue xuBoTHBIX. [locTamOpuonanbHblll mepuoi. llpsamoe u Hempsimoe
pasButue. Pa3Butme ¢ Metamopdo3oM y OECIIO3BOHOYHBIX M IO3BOHOYHBIX JKHBOTHBIX.
buonornueckoe 3HaueHuEe NPSIMOrO0 W HENPSIMOTO Pa3BUTHUSA, UX PACHPOCTPAHEHUE B MPUPOJE.
Tumbel pocta KUBOTHBIX. DaKTOPBl PETYISIIIMM POCTAa JKUBOTHBIX U 4yenoBeka. Cramuu
MOCTAMOPHUOHAIBHOTO PA3BUTHUSL y JKUBOTHBIX M uenoBeka. [leprojpl OHTOreHe3a dYeloBeKa.
Crapenue u cMepTh Kak OMOJIOrMYECKUE TPOLECCHI.

PazmHoxeHue u pasButue pacrenuit. 'amerodutr m cnopodur. Melio3 B KU3HEHHOM
nukie pacrenmii. OOpa3oBaHue crop B Tporecce wmeio3a. [amerorenes y pacTeHUH.
OmnnofoTBOPEHNE M Pa3BUTHE PACTUTEIBHBIX OpPraHU3MOB. JIBOWHOE OIJIOJIOTBOpPEHHE Y
IIBETKOBBIX pacTeHuil. OOpa3zoBaHHe U pa3BUTHE CEMEHHU.

MexaHu3MBbI PErysiiui OHTOTEHE3a Y PACTEHUM U )KUBOTHBIX.

JdemMoHcTpanuu

Hoptpetsrl: C. I'. Hapamus, X. [lneman.

Tabnuiel 1 cxembl: «BereraTuBHOE pa3MHOXKEHHE», « TUIBI 0ECHOIOr0 Pa3sMHOXKEHUS,
«Pa3MHOXeHHE XJIaMUJIOMOHa/bl», «Pa3MHOXEHUE HBIUIEHb», «Pa3MHOXEHUE TUIIPBDY,
«Meiio3y, «Xpomocombl», «l'amerorenes», «CTpoeHue SHUIEKIETKH U CHepMaTO30Haay,
«OCHOBHBIE CTaANHN OHTOreHe3ay, «[IpsMoe u Henpsimoe pazBuTHe, «Pa3BUTHE MAICKOTO )KYKa»,
«Pa3Butne capaHum», «Pa3zBuTue nArymku», «J/[BOMHOE OIIOJZOTBOPEHHE Yy ILIBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOJOJIbHBIX U JBYAOJBHBIX pacTeHU», «KU3HEHHBIH LHKII
MOPCKOM KanycTbl», «KU3HEHHBIN [TUKII MXay, « KU3HEHHBIN UK MAaNOPOTHUKAY, « KW3HEHHBIN
LUKJI COCHBI».

O60opyoBaHKEe: CBETOBOM MUKPOCKOII, MUKPOIIPENapaThl SHIIEKJIETOK U CIEpMaTO30U 0B,
Mozelb «L UK pa3BUTHS JIATYILIKU Y.

JlabopaTtopHasi padora «/I3ydeHHe CTpOEHHMS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIpenaparax.

IIpakTuyeckasi padora «BplsiBIeHNE NPU3HAKOB CXOJCTBA 3apOJBIINIEH MO3BOHOYHBIX
JKUBOTHBIX.

JlaGopaTopHas padora «CTpoeHHE OPraHOB Pa3MHOXEHUS BBICIINX PACTEHUI.

Tema 11. I'eHeTHKAa — HAYKA 0 HACJIECTBEHHOCTH 1 HU3MEHYHUBOCTH OPraHU3MOB
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Hcrto 1/151 CTAHOBICHHSI M pAa3BATHS TCHETUKH Kak Haykd. Pa6orsr I. Memzmens,
@1% NB WCAbh 1, oreuecTpennbix yu€HBIX B Pa3BUTHUM TeHeTWkH. Paboter H.

ﬁ%ﬁbf&ﬁ'ﬂ@%ﬁ%ﬁ&@% H. Benqgsepckoro, I'. JI. Kapnieuenko, FO. A. @ununuenko, H.




OCHOBHbIE T€HETUYECKUE TIOHITHUS U CUMBOJIBL. [ OMOJIOTMUHBIE XPOMOCOMBI, aJIJICIbHBIC
TeHbl, allbTepHATUBHBIC NPU3HAKH, TOMMHAHTHBIM M PEIECCUBHBIA MPU3HAK, TOMO3UIOTA,
reTepo3UroTa, 4HcTas JIMHUS, THOPUABI, TeHOTHN, (eHOoTHr. OCHOBHBIE METOIbl TECHETHKHU:
TUOPUAO0IOTHUECKHM, IUTOTOTUYECKHI, MOJIEKYISIPHO-TE€HETUYECKHI.

JdemMoHcTpanuu

[Moptpetsl: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. U. BaBuios, A.
H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®unumuenko, H. B. Tumodees-PecoBckmii.

Tabauiel u cxeMbl: «MeTObI TeHETUKIY, «CXEMBbI CKpEIIUBaHUS.

JlaGopaTopHas padora «/{po3o¢puia kak 00BEKT FreHETUYECKUX HCCIIEIOBAHUII.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHaens — 3akoH eAMHOOOpasus
ruOpuoB mepBoro nokojenus. [IpaBuno nomuHupoBanus. Bropoi 3akoH Menaenss — 3aKoH
pacuienjeHus npu3Hakos. L{uTomoruueckue 0CHOBBI MOHOTMOPUAHOTO CKpelMBanus. ['unoresa
YUCTOTHI FaMeT.

AHanusupyroniee  ckpemuBaHue.  I[IpomMexyTOuHBIM ~ XapakTep  HacJIEJOBAHMS.
Pacmiennenne npu3HakoB IPU HETIOJIHOM JIOMUHHAPOBAHUMU.

JurnbpunHoe ckpemuBanue. Tperuil 3akoH MeHnens — 3aKOH HE3aBHCHMOIO
HacJIeJOBaHMsI MPU3HAKOB. LuTOI0OrN4YecKrie OCHOBBI IUTHOPUHOIO CKPEIIUBAHMUS.

CueruieHHOe HacnieioBaHue npu3HakoB. PaboTsl T. Moprana. CuernieHHoe HacleJOBaHue
T€HOB, HAPYLICHHUE CLETUICHUS MEXIYy TeHaMu. XpOMOCOMHAs TEOPUS HACIEACTBEHHOCTH.

I'enernka nosa. XpoMOCOMHBIM MEXAaHM3M ONPEIENICHUS I0J1a. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbIM MOoJ. ['eHeTmdeckas CTPYKTypa IOJOBBIX
xpomocoM. HacnenoBanue npru3HaKoB, CHEIJIEHHBIX € IIOJIOM.

l'enoTun kak nenoctHas cucrema. [lneoTponusi — MHOXKECTBEHHOE JIEMCTBHUE TEHA.
MHoxecTBEeHHBIM ayulenu3M. B3anmoneicTBue HeaulenbHBIX T'eHOB. KOMIIIIEMEHTapHOCTS.
Onucras. [Tomumepus.

I'eneTnyeckuii KOHTPOJIb pPa3BUTUS PACTEHMUH, >KMBOTHBIX M YEJIOBEKa, a TaKXKe
(U3HOIOrMYECKUX MPOLIECCOB, MOBEACHUS U KOTHUTUBHBIX (QYHKIUH. ['eHeTnueckne MexaHu3Mbl
CUMOUMOTreHe3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO3SIMH — Mapa3suT» U «XO35MH — MUKPOOHOMY.
['eHeTnyeckue acmeKThl KOHTPOJIS M U3MEHEHUS! HACJIEICTBEHHOW MH(QOpPMAIMK B MMOKOJIEHUAX
KJIETOK M OPraHU3MOB.

JdemoHcTpauuu

Iloprpersr: I'. Mennens, T. Mopras.

Tabnuie! u cxemsl: «IlepBrlif 1 BTopoil 3akoHbl Menaensa», «Tpetuil 3akoH Mennens»,
«AHanmu3upymrllee ckpenuBanue», «HenomaHnoe nomuHaupoBanuey, « CLEIIIEHHOE HAcIe10BaHUE
MPU3HAKOB y Apo3oduiby, «I eneTnka nonay, «Kapuorumn yenoekay, «Kapuotun apo30Qpuiis»,
«Kapuotun nruus», «MHOKECTBEHHBIN auienn3M», «B3anMoaeiicTBue reHoBY.

OO6opyioBanue: MOIETH ISl TEMOHCTPAIMH 3aKOHOB €IMHO00pa3usi THOPHUIOB TEPBOTO
MIOKOJIEHUSI U pacIlEIUIEHUs] NPU3HAKOB, MOJENb JJs JEMOHCTpAllMM 3aKOHa HE3aBHCHMOIO
HACJIEI0BAHMS NIPU3HAKOB, MOJENb JUIsl JEMOHCTPALIMY CLEIJIEHHOTO HACIEA0OBAaHUS IIPU3HAKOB,
CBETOBOM MUKPOCKOI, MUKpompemnapar: «Jpo3opunar.

IIpakTnyeckass padora «/3yyeHue pe3yabTaTOB MOHOTHOPHIHOTO CKpEIIMBAHUS Y
JPO30(QHITBD».

IpakTnyeckass paodora «/3ydeHue pe3ynpTaTOB JIUTHOPHIHOTO CKPELIUBAaHUS Y
JPO30(HITBD».

Tema 13. 3aKOHOMEpPHOCTH U3MEHYUBOCTH
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B3aumMo/eiicTBue T'eHOTHIA W CPyAbl mpu (GopmupoBanuu (eHotuna. V3MEHYHBOCTH
nprBQYMEHRNGABMGAE v konuectsennsle  npusHaku.  Buasl  n3MeHunBocTH:
ORI RQ QM DQAEHGEE Hras.




MoaudukaonHas ©3MEHUYUBOCTh. Ponb cpenbl B pOpMUPOBAHUN MOIUPHUKAIIMIOHHON
n3MeHuuBocTH. HopMma peakuuu npusHaka. BapuanuoHHBIA psii M BapuallMOHHAs KpHUBas
(B. Noranncen). CoiicTBa MOIU(pUKATMNOHHONW N3MEHUYUBOCTH.

I'enoTnnnueckass u3MeHUYMBOCTh. CBOMCTBA TI'€HOTUIHMYECKONW HW3MEHUMBOCTH. Buupl
TeHOTUITMYECKOW M3MEHYMBOCTH: KOMOMHATHBHASI, MyTallHOHHAS.

KomOuHaTtuBHAs M3MEHYMBOCTh. MEi03 M MOJIOBOM MPOIECC — OCHOBA KOMOMHATHUBHOM
U3MEHYUBOCTH. POJTh KOMOWHATUBHOW H3MEHYUBOCTH B CO3JJAHUH T'€HETHYECKOTO Pa3HOo00pa3us
B IpeJiesiax OJHOTO BHUJIA.

MyraimonHasi U3MEHYMBOCTh. Bujbl MyTanuii: reHHble, XPOMOCOMHBIC, T€HOMHBIE.
CrnoHTaHHbIE M HWHIYIUPOBAHHBIE MyTalUM. SnepHbIE M UMTOIUIA3MATUYECKUE MYTallWH.
Comaruueckne W MOJOBble MyTauud. [[pUYnMHBI BOSHUKHOBEHHMS MyTaluil. MyrareHbl U HX
BJIUSIHUE HA OPraHu3Mbl. 3aKOHOMEPHOCTH MYTAlIMOHHOTO MpOIEecca. 3aKOH TOMOJIOTHUYECKUX
psanoB B HacieactBeHHOM wu3meHunBocTH (H.W. BaBuiio). BuesgepHas HM3MEHYMBOCTH U
HACJICACTBECHHOCT.

Dnueenemurxa u 3NUSEHOMUKA, PONb INUSEHEMUYECKUX (QAaKmopos 6 HACIe008aHuu U
UBMEHYUUBOCIU (hDeHOMUNUYECKUX NPUSHAKOB Y OPSAHUZMOS.

JdemMoHcTpanuu

Iloprpetst: I'. ne ®pus, B. Moranucen, H. 1. Bapunos.

Tabmuubl u cxembl: «Buasl u3MeHUHBOCTHY», «MoaudukannonHas HW3MEHUYHUBOCTHY,
«KomOuHaTHBHASI U3MEHYUBOCTBY, «Meio3», «OmnoaoTBopeHney, «I eHeTndeckre 3a00IeBaHus
yenoBeKay, «Buael myranuii».

O6opynoBaHue: )KUBble W repOapHble 3K3eMIUISPl KOMHATHBIX PACTCHHM, PUCYHKHU
(ororpadum) KUBOTHBIX C PA3TMYHBIMHA BUIAMU H3MECHUYUBOCTH.

JlabopaTopHnasi  pa6ora «lccrenoBanne = 3aKOHOMEpPHOCTEH  MOIU(DUKAIIMOHHON
M3MEHYUBOCTH. [TocTpoeHnE BapUALIMOHHOTO PSAJIa U BAPUAIMOHHON KPUBOM».

IMpakTnuyeckas padora «Myrtauuu y 1po30¢puibl (Ha TOTOBBIX MUKPOITpEnaparax ).

Tema 14. I'eHeTHKa YeT0BeKa

Kapuotun uenoBexka. MexayHapo/iHas mporpamMMma HCCIEIOBAaHUS T€HOMa YeJIOBEKa.
MeTopl U3yueHusi TeHETUKU YeOBeKa: MeHealloTHYeCKuil, ONIM3HEIOBbIHM, ITUTOreHEeTUYECKUH,
MOMYJISIIMOHHO-CTATUCTUYECKUH, MOJIEKYyIsipHO-TeHeTnueckuii. COBpEeMEHHOE OmpeiesieHre
TE€HOTHIIA: TTOJITHOT€HOMHOE CEKBEHUPOBAHKE, TEHOTUITUPOBAHUE, B TOM yucie ¢ nomoibto [TIP-
ananmu3a. HacneactBennbie 3a0o0eBanms yenoBeka. [ eHHbIE 1 XpOMOCOMHBIE O0JIE3HM YeIOBEKa.
bone3nn ¢ HacneACTBEHHON NPEeApPaclOiOKEHHOCThI0. 3HAYEHHWE MEIMIIMHCKONW TE€HETUKH B
MPEAOTBPAIIEHUH M JICUCHUM TEHETHYECKUX 3a00JIeBaHUM uejoBeka. MeauKo-TeHeTHUeCKOoe
KOHCYIbTHpOBaHHE. CTBONOBBIE KIETKU. [IOHATHE «T€HETHYECKOTO Ipy3a». DTHUYECKUE aCIEKThI
MCCJIEIOBaHMH B 00JIACTH PEIaKTUPOBAHKS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enernyeckue (GaxToOpbl MOBBIIICHHOW YYBCTBUTEIBHOCTH YEIOBEKAa K (DU3MUECKOMY U
XUMHUYECKOMY 3arps3HEHUI0 OKPYXKaIoIIeW cpeapl. | 'eHeThueckas MpeapacroioKeHHOCTh
YeJI0OBEKA K ITATOJIOTHSIM.

JdemMoHcTpauuun

Tabauiel u cxeMmbl: «Kapuotun denoBeka», «MeToAbl U3YYEHUS TE€HETUKH YEIOBEKay,
«I"eneTnyeckue 3a00€BaHNS YCITOBEKAY.

IIpakTuyeckas padora «CocTaBleHUE U aHATU3 POJOCIOBHON».

Tema 15. Cenrekuusi OpraHuzMoB
JloMmecTukanusi M CeJNEKIUs. 3apoKICHUE CEJNCKIMU MW JoMecTHKanuu. Yuenue H.

/

. BaBunoBa o LleHTpax NpoMCXOXIEHYIE M MHOrooOpasusi KyJIbTypHBIX pacTeHuid. Poinb
cenél@EY MEELE RQANBEADE pacrennii [u nopoa sxusotHbix. Copr, moposa, wWTaMM. 3aKoH
rMEOTR QRO QAMNGRIR ncteennofi nsmenunsoctun H. W. BaBunosa, ero 3Hauenue s
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Mertob! ceneKMoHHOM paboThl. IcKycCTBEHHBIH 0TOOp: MacCOBBIN U MHINBUAYATbHBIN.
Oranbl KOMOMHAIMOHHON cenekiuu. VcnblTanue mpousBoauTeneil mo moromcry. Ot6op mo
TEHOTHITY C ITOMOIIIBIO OIIEHKH (PEHOTHIIa TOTOMCTBA M OTOOP MO TE€HOTHITY C MMOMOIIBIO aHAIN3A
JHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CEJEKIIMOHHOW paboTsl. PamuanuoHHBIT 1
XUMHUYECKMH MyTareHe3 KakK MCTOYHUK MyTauud Yy KyJIbTYpPHbIX (OpPM OpraHu3MOB.
Hcnonp30Banue reHOMHOTO PEIaKTUPOBAaHUS U MeTO10B pekoMOnHauTHBIX JIHK s momydenus
HCXOJHOr0 MaTepuasa Jiisl CEJIEKLINH.

[lonyyenne monuruiongoB. BryTpuBumoBas rubpuauzanms. bauszkopoacTBeHHOE
CKpelrBaHue, Wi MHOpuauHr. HepoacTBeHHOE CKpeluBaHue, Wid ayTOpuauHr. ['erepo3uc u
ero mnpuuuHbl. Vcnonb3oBaHue rereposuca B cenekuuu. OraanéHHas rudpuau3aLus.
[Tpeononenue Oecnaoaust MEXBHUIOBBIX THOpUIOB. JIOCTM)KEHUS CENEeKLUMM pacTeHUd u
KUBOTHBIX. «3€1EHAs PeOIOYUS).

CoxpaHeHHe U HM3Y4YEHHE I'€HETUYECKUX PECYPCOB KYJIbTYPHBIX PAaCTEHUM M MX AUKUX
poauyeit Ui CO37aHusl HOBBIX COPTOB U THOPHIIOB CEITbCKOXO3SMCTBEHHBIX KYIbTYp. M3yuenue,
coxpameHue u ynpasieHue 2eHemudecKuUMu pecypcamil CelbCKOX03AUCMBEHHbIX U NPOMbICI0GbIX
JICUBOMHBIX 8 YETAX YIYUUEHUS CYUeCmBYIOUUX U CO30aHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM Yucie ¢ NpUMEeHeHUEeM COBPEMEHHbIX MeMmo008 HAYUHbIX UCCIe008aNUl, NepedosblX uoel u
NepcnekmueHblX MexHOI02UlL.

JdeMoHcTpamun

Hoptpersr: H. . BaBunos, U. B. Muuypun, I'. JI. Kapneuenko, II. II. Jlykesinenko, b.
JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuie! u cxembl: «L{eHTpbI IPOUCXOKAEHUS U MHOTO00Opa3Hsl KyJIbTYpHBIX PACTEHUII,
«3aKOH TOMOJIOTMYECKHMX pPsJOB B HACIEACTBEHHOW WM3MEHYMBOCTH», «METOapl celekuumn»,
«Otnanénnas rudpuauzanus», «MyrtareHes».

JlabopaTopHas padora «/3ydeHre cOPTOB KyJbTYPHBIX PACTEHUN U IOPOJ JOMALIHUX
KUBOTHBIX).

JlabopaTopHas padora «/3ydeHre METONOB CEIIEKIIUN PACTCHUI».

IIpakTnueckas padora «lIpuBuBKa pacTeHUN».

Ikckypeusi «OCHOBHBIE METO/bI U JIOCTUKEHHUS CENEKIMH PAacTeHUH W JKUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, TIEMEHHYI0 (hepMy, COPTOUCIIBITATEIbHBIH YYacTOK, B TEIUINYHOE
XO035ICTBO, B JTaOOPATOPHUIO arpOYHUBEPCUTETA WM HAYYHOT'O LIEHTPA)».

Tema 16. buoTeXHOJI0TUSI U CHHTETHYECKAasi OMOJIOTHA

O6T)€KTBI, HCIIOJIb3YCMBIC B 6I/IOTGXHOHOFI/II/I, — KJICTOUYHBIC MW TKAHCBLIC KYJIbTYPHbI,
MHUKPOOPTaHU3MBbl, HX XapaKkTepUCTHKa. TpaauioHHas OWOTEXHOJOTHs: XJiebomeueHue,
MOJTY4eHUE KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAENUE. Mukpoouomorndeckuii cuate3. OOBEKTHI
MHUKPOOHOIOTHYEeCKUX TexHonoruil. [Ipon3BoacTBO Oesika, aMUHOKUCIIOT U BUTAMUHOB.

CozfaHue TEXHOJOTMM W HMHCTPYMEHTOB  IEJICHAINIPaBICHHOTO W3MEHEHUS U
KOHCTPYMPOBAHUSI TEHOMOB C LIEJbIO MOJIYYEHHsI OPTaHU3MOB U MX KOMIIOHEHTOB, COAEPIKAIINX
HE BCTPEYAIOIINECS B IPUPOJIE OMOCUHTETUUECKHE ITYTH.

Knerounas mnxeHepuss. MeTonpl KyiabTypbl KJIETOK U TKAaHEH PACTEHUN M JKUBOTHBIX.
Kpuobanku. Comartnueckas rulOpuau3anus M coMaTHueckuil smOpuoreHes. lcmonb3oBanue
raliouIoB B CEIIEKIIMM pacTeHUil. [lonyuenue MOHOKIOHANbHBbIX anmumen. Hcnonvzoseanue
MOHOKJIOHANbHBIX U HOMUKIIOHANbHBIX aHmumen 8 meouyuHre. ICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexkoHCTpykuMs SIMLIEKIETOK W KJIOHMPOBAaHME JKUBOTHBIX. MeTOoA TpaHCIUIAHTAUUHU SAEp
KIIETOK. TexHonocuu 0300po6neHus, KyIbMUSUpPOSaHusi U MUKPOKIOHAIbHO20 DA3ZMHONMCEHUS
CEeNbCKOXO3AUCMBEHHBIX KVAbMYD.

/
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XpOMOCOMHAs ¥ TeHHasi MHKEHeplsi. MICKyCCTBEHHBIN CHHTE3 TeHA M KOHCTPYHPOBAHHE

eKM%IIP%ﬂn@%EbaHue MPAHL2EHHBIX Op2aHUu3Mo8. JIOCTUKEHUs U TEepPCHEKTUBbI
XBMB%W% ﬁlclfﬂ—ﬁ(eﬂepnn DKOJIOTHYECKHUE M DJTUYECKHE TMPOOJEeMbl TEHHOU




Menumunckue Ouorexnonoruu. [Tocrrenomuas udposas meaununa. [1LP-1uarnoctuka.
MeTa0o0MHBIN aHANN3, TEHOLIEHTPUYECKUN aHAIN3 MPOTEOMa YeI0BeKa JIJIsl OLIEHKHU COCTOSHUS
€ro 3/10poBbs. Mcronp30BaHNe CTBOJIOBBIX KJIETOK. TaprerHas Tepanus paka. 3D-Ononnxenepus
JUTSE pa3paboTK (PyHIaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHM, CO3/IaHUsI KOMILIEKCHBIX
TKaHEHl CoYeTaHHEeM TEXHOJOTMH TPEXMEpHOro OMONPHHTUHTA W cKaddOoIuHra IS pelIeHHs
3a/1a4 IEePCOHATU3UPOBAHHON MEIULIMHBI.

CozaHue BEKTOPHBIX BAKIMH C ILI€JIbI0 00ecredyeHrnss KOMOMHMPOBAHHOM 3aIUTHI OT
Bo3Oyauteneli OPBU, ycTraHoBiIeHHE MOJICKYJISIPHBIX MeXaHU3MOB (yHKuuoHupoBanus PHK-
COJIepKAIX BUPYCOB, BHI3BIBAIOIINX 0CO0O OIMAacHbIE 3a00JIeBaHMSI YeTIOBEKA U )KUBOTHBIX.

JdemoHcTpauuu

Tabouiel ~ u  cxemsbl: «lcnonp30BaHWEe  MUKPOOPraHM3MOB B IIPOMBILUIEHHOM
MIPOU3BOJACTBEY, «KiieTouHass nHxeHepust», «I'eHHas HHKEeHepus».

JlaGopaTopHas padora «/3yueHre 00beKTOB OMOTEXHOIOTHI.

IIpakTnueckas padora «lloayuyeHne MOITOYHOKHUCIBIX IPOAYKTOBY.

IKcKypens «bHOTEeXHOI0TUS — BayKHEIIas MPOU3BOAUTEIbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOACTBO).

11 KUIIACC

Tema 1. 3apo:kaenue u pa3BuTHE 3BOJIOIMOHHBIX NpeAcTABJICHUH B 0M0JI0THI

OpomonuonHas teopus Y. lapsuna. [Ipeanocbuiku BO3SHUKHOBEHU AapBUHU3MA. JKU3Hb
Y Hay4Has JnearenpbHocTs Y. JlapBuHa.

JBwxyue cuiabl 3Boiouud  BuaoB 1o Y. JlapBuHy (BbICOKas WHTEHCHBHOCTb
Pa3MHOXXEHMSI OPTraHW3MOB, HACJIEJCTBEHHAas HW3MEHYMBOCTb, Ooppba 3a CyIIECTBOBAHME,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenne cuateTnyeckoit Teopuu 3sommonuu (CTI). HelitpanbHas TeopHst SBOTIOLMH.
CoBpeMeHHas IBOJIIOIIMOHHAs OHosorus. 3HaUYe€HUE SBOJIIOIMOHHON Teopuu B (OPMUPOBAHUU
€CTECTBEHHO-HAYYHOW KapTHUHBI MUDA.

JdemMoHcTpanuu

Hoptpetsl: Apuctorens, K. Jlunne#t, XK. b.Jlamapk, 2. XK. Cent-Unep, XK. KioBbe,
Y. HapsuHn, C. C. UerBepukos, U. 1. llImansraysen, . Xonnein, J. K. benses.

Tabmuuel u cxemsl: «Cuctema xuBoil mpupoas! (o K. JInnuero)», «JlecTHHIIAa jKHUBBIX
cymects (no Jlamapky)», «Mexanuzm GopMUPOBaHUS IPUCTIOCOOJIEHUH Y paCTEHUN U )KMBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapmpyra nyremectsus Y. lapsuna», «Haxoaku Y. Jlapsunay,
«PopMbl 00pbOBI 3a cymiecTBoBaHue», «Ilopoabl ronybeit», «MHoroodpasue KyJabTypHBIX (hopm
KanmycTel», «l[loponbl JOMAIIHUX KHUBOTHBIX», «Cxema 00pa3oBaHUs HOBBIX BHJOB (10
Y. HapBuny)», «CxemMa COOTHOILIEHUS MABIKYILIUX CHJI 3BOJIOLUNY», «OCHOBHBIE MOJIOXKEHUS
CUHTETHUYECKON TEOPUH IBOJIIOLIUM.

Tema 2. MukposBosonust 4 eé pe3y/JibTaThl

[Momynsamust Kak 3JeMeHTapHas eAuHuIa 3BoMonHdA. COBpEMEHHBIE METOMBI OIEHKH
TeHETUYECKOT0 pa3Hoo0pa3us U CTPYKTYphI Monyssiiuii. MI3mMenenne reHooH1a MONMyIsIUY Kak
DIIEMEHTAPHOE DJBOJIOIMOHHOE SIBJICHWE. 3aKOH TeHeTHueckoro paBHoBecust JIx. Xapaw,
B. BaiinGepra.

DOnemeHTapHble (aKTOpPbl (ABMKYIIME CHJIBI) SBOJIOLUMU. MyTallMOHHBINA Ipoliecc.
KomOunaTtuBHast n3MeHYMBOCTb. [[peli¢ reHoB — ciryuyaiiHble HeHaIlpaBJIeHHbIE H3MEHEHUS YacTOT
aitenedt B monyssnusax. Dddekt ocHoBatens. Ighgdexm Oymuinounoco eopaviwka. CrudiceHue

/

2eHEMU4ecKo20 pasHOoDpasUs: NPUUUHbl N creocmsus. Ilposenenue sghgpexma opetigha 2enos 6
oo BOKY MEHTAOANNGAK 2y usax. Murpanun.  M3onsmus  momymsiiuid:  reorpadudeckast
(IBIEKTROHI AN OFUING iR ckast (penponyKkTUBHAS).
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EcrecTBeHHBI 0TOOp — Hampapisomui ¢akTop HBoOIONUH. DOPMBI €CTECTBEHHOTO
oTOOpa: IBWKYIIMHA, CTAOMIM3UPYIOIIWN, paspbIBAlOMUNA (Iu3pynTuBHBIN). [lomoBoi oTOOp.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLIMATIBHOTO ITOBECHUS )KUBOTHBIX.

[IpucnocoOaeHHOCT, OPraHU3MOB KaK pe3ysbTaT MHKPOIBOJIONMU. BO3HUKHOBEHHE
npucnocoOIeHnit y opranu3mMoB. ApoMopho3sl ¥ uanoanantauuu. [IpuMepsl npucrnocodaeHuii y
OpraHu3MoOB:  MopQojoruueckue, GU3MOIOTHYECKHUE, OHOXHMUYECKUE, I[OBEJACHYECKUE.
OTHOCHUTENTBHOCTH MPHUCIIOCOOICHHOCTH OPTaHU3MOB.

Bun, ero xpurepuu u crpykrypa. BumooOpa3oBaHue kak pe3ylbTaT MHKPOIBOJIOIMH.
Wzomsiist — kimoueBoil  pakTop BUAooOpazoBanus. Ilyth u cmocoObl BUI000pa3oBaHUS:
ajonarpuueckoe (reorpaduueckoe), CHUMMOATPUUYECKOE (IKOJIOTUYECKOE), «MTHOBEHHOE)
(monurutonn3anus, rudpuau3anys). JIuTeaIbHOCTh SBOTIOIUOHHBIX MTPOIECCOB.

Mexanu3mbl HopMUPOBaHUS OMOTIOTUYECKOTO Pa3HO00pa3usl.

Ponp »3BomOLMOHHON OHOJOrMM B pa3pabOTKE HAY4YHBIX METOJOB COXPAHEHHUS
O6unopa3zHooOpazus. MUKPOIBOMIONUS M KOABOJIOLMS MapasUTOB M HMX XO031€B. MeXaHU3Mbl
(GOpMUPOBAHUS YCTOMYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOPHOBI C HEH.

JdeMoHcTpamun

Hoptpertsr: C. C. YerBepukos, J. Maiip.

Tabauiel ¥ cxembl: «MyTallMOHHAS U3MEHUHUBOCTBY, «lloMynsiioHHas CTPYKTYpa BUIA,
«Cxema mposiBIeHMs 3akoHa Xapau—BailinOepra», «J/IBMKyIiue CHJIBI  SBOJIOLUMY,
«OKonoruyecKas M30JSALMs MOMYJSIUi ceBaHCKOU dopenn», «l'eorpaduyeckas H30IALUS
JUCTBEHHUIIBI CUOMPCKOM M JIMCTBEHHUIIBI Aaypckoil», «[lomynasiuoHHbIe BOIHBI YMCIEHHOCTU
XHUIIHUKOB U KepTB», «CxemMa JeHCTBHS €CTECTBEHHOro oTOopa», «Dopmbl OOpbObI 3a
CYILLICCTBOBAHUEY, «MnpycTpuanbHbIi MEJIAHU3MY, «OKusspie HCKOIIaeMBIE»,
«ITokpoBUTENbCTBEHHAS! OKpacka >XHMBOTHBIX», «lIpemympexaaromas oOKpacka KUBOTHBIXY,
«Puznonoruueckue aganranuuy, «[Ipucnoco0IeHHOCT, OPraHU3MOB U €€ OTHOCHTEIbHOCTDY,
«Kputepun Buna», «Bugbl-aBoitHuku», «CTpykTypa BHJIa B mpuponae», «CrnocoObl
BUs00OpazoBanus», «l'eorpaduyeckoe  BumooOpazoBaHWe TPEX  BHUJAOB  JIAHJIBIIICHY,
«DKOJIOTHYECKOe BMJI000pa3oBaHME BHUJOB CHHUI, «[lomumionasl pacteHuit», «KamycTHo-
peAeyHBbI THOPUI.

Ob6opynoBanue: repdbapuy pacTeHUM, KOJUIEKIIMM HACEKOMBIX, Uydelsla MTHUI] U 3Bepeil ¢
IpUMepaMu pa3jNyYHbIX MPUCIOCOOJIEHNH, Yydesa NTHUIl U 3Bepel pa3HbIX BUJOB, repdapuu
pacTeHHi GJIM3KUX BUI0B, 00Pa30BABIINXCS PA3TMUHBIMU CIIOCOOAMH.

JlabopaTopHasi paboTa «BbIsiBIeHIE H3MEHUNBOCTH Y 0COOEH OJIHOTO BUAAY.

JlaGopaTtopunass padora «IIpucnocoOneHnss OpraHu3MOB M HUX OTHOCHTENbHas
11EeJIECO00PA3HOCTHY.

JlaGopaTopuas padora «CpaBHEeHHE BUJIOB 110 MOP(HOIOTHIECKOMY KPUTEPUIOY.

Tema 3. Makpossosonust 4 eé pe3yJabTaThl

Metonpl  u3ydeHus MakpolsBomonuu. IlameoHTonormdeckue METOJAbl  M3Yy4YEHUs
sBostou. Ilepexoanbie (popmMbl U PUIOTEHETHUECKUE PSAIbI OPTaHU3MOB.

buoreorpaguueckue meroabl wuzydeHus osBomonuu. CpaBHeHue ¢iaopsl U (ayHbl
MaTEepHKOB U OCTPOBOB. bruoreorpapuueckue obnactu 3emiau. BUabl-9HIEMUKN U PETUKTHI.

DOMOpPHOIOrHYecKHe U CPaBHUTEIbHO-MOP(POIOTHYECKHUE METO/IbI U3YyUYEHHUS BOIIOIUH.
I'eHeTnyecKkne MEXaHU3MBI 3BOJIOLMU OHTOTE€HE3a U IOSIBICHMS DBOJIOIMOHHBIX HOBILECTB.
["'oMonornyHble ¥ aHAIOTMYHBIE OpraHbl. PyanMeHTapHble Opranbl U aTaBU3Mbl. MOJIEKYISPHO-
reHEeTHYeCKrue, OMOXMMUYECKHMEe M  MaTeMaTH4YeCKUe METOJbl  HM3YUEHHs]  HBOJIOLUH.
['omonornynsbie reHbl. CoBpeMeHHbIE METO/IbI TIOCTPOCHUSI (PUIIOT€HETHUYECKHX JEPEBLEB.

XPpOMOCOMHBIE MYTAllMU U 3BOJIIOIHSI TEHOMOB.

/

OO6mme  3akoHOMEpHOCTH  (TIPRBUJIA)  SBOJIOUMH. [lpunyun  cmenvl  QyHKyuil.
Hed3QIYMEHT %%MﬂnaHTHBHaH aguanvs. HepaBHOMEPHOCTH TEMIIOB 3BOJIFOLIUH.
SNEKTRQHHAAGANNCEIO

CepTudukar 0E42607F1FEtpEperachs Az dimpoAe O. Kosaesckuii, @. Miouiep, 3. I'ekkenb.
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Tabnuiel U cxembl: «DUITOTCHETUYECKUH PST JIOMIAIN», «APXEONTEPUKCY, «3Bepo3yObie
smepbl», «Crerounedanb», «PuanoduTe», «CeMeHHbIE TAanoOpOTHUKHY, «buoreorpaduyeckue
30HBI 3emun», «Jllpelid koHTHHEHTOB», «PenmukTh», «HawampHble cTaguu 3MOPHOHATBHOTO
Pa3BUTHS TO3BOHOYHBIX )KMBOTHBIX», «I OMOJIOTMYHBIC U AHAJIOTUYHBIE OpTraHb», «Pyn1uMeHTbI»,
«ATaBU3MBIY, «XpPOMOCOMHBIC HAOOPHI YEIOBEKAa W IIMMIIaH3E», «l JTaBHBIC HAMpPaBICHUS
ABOJIOHUNY, «OO0ITHE 3aKOHOMEPHOCTH DBOJTIOIIHI.

OO6opynoBaHue: KOJUICKINH, TepOapud, MYJSDKH HCKOMAEMBIX OCTaTKOB OPraHU3MOB,
MYJISIKA TOMOJIOTUYHBIX, aHAJOTHYHBIX, PYJIUMEHTAPHBIX OPraHOB M aTaBU3MOB, KOJUICKIIUU
HACEKOMBIX.

Tema 4. IIponcxoxnenue U pa3BuTHE JKM3HH HA 3emJie

Hayunble rumotessl NpPOUCXOXKIEHHs KHM3HM Ha 3emie. AOHOreHe3 M HaHCIEePMHUS.
JloHayuHblE TpPEICTaBIEHUSI O 3apOXKACHUU JKU3HMU (KpealuoHM3M). ['mmore3a MOCTOSIHHOTIO
CaMO03apOoKJICHUsS KU3HU U €€ onpoBepxkeHue onbitamu @. Penu, JI. Cnannanuanu, JI. [Tactepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTUS.

OcHOBHbIE 3Tanbl HeopraHuyeckoi spomonuu. [lnanerapHas (reojgoruyeckas ) 3BOIIOLHUS.
XuMuyeckasi 3BOJIIOLMS. AOUOTEHHBIM CHHTE3 OPraHMYEeCKHX BEIECTB W3 HEOPraHUYECKHX.
Omnpit C. Munnepa u I'. FOpu. O6pazoBanue nonumepos u3 MoHoMepoB. KoarepBatHas runotesa
A. W.Onapuna, runoreza mnepBuuyHoro OynpoHa Jxk. XonaelHa, reHeTHYecKas TUIOTE3a
I'. Ménnepa. Pubosumer (T.Yek) m rumoreza «vupa PHK» VY. T'mnbGepra. dopmupoBanue
MeMOpaH ¥ BO3SHUKHOBEHHE ITPOTOKIIETKH.

Hctopus 3emimm u Meronsl €€ wu3ydeHus. lckomaemble OpPraHMYECKHE OCTATKH.
I'eoxpononoruss u e€ wmeronsl. OTHOCUTENbHAasE W aOCOJIOTHAs  IE€OXPOHOJIOTHS.
['eoxpoHonOrMUecKas mKasua: 30Hbl, 3pbl, IEPUOBI, JTOXH.

HavanpHble aTanel oprannyeckoil 3pontonuu. [losBieHre 1 3BOIIONUS MEPBBIX KIIETOK.
Oomonss MeTabonu3Ma. Bo3HukHOBeHHME mepBbIX 3KocucTeM. CoBpeMEHHblE MUKpPOOHBIE
OMOIMIEHKM KakK aHajor mnepBbiXx Ha 3emiie coobmiectB. Ctpomaronutsl. [IpoxapuoTel u
JYKapUOTBHI.

[Ipoucxoxaenue sykapuoT (cuMOMoOreHes3). DBOJIIOLMOHHOE MPOUCXOXKIEHUE BHPYCOB.
ITpoucxoxaeHne  MHOTOKJIETOYHBIX  OpPraHM3MOB. DBO3HHUKHOBEHHME OCHOBHBIX TPy
MHOTOKJIETOYHBIX OPTraHU3MOB.

OcCHOBHBIE 3Talbl 3BOJNIONMM BbICHIMX pacTeHUH. OCHOBHbBIE apoMOp(oO3bl paCTEHUH.
Boixon pactennii Ha cyury. [losiBleHne ciopoBbIX pacTeHU 1 3aBoeBaHue UMU cyllid. CeMeHHbIe
pactenus. [IpoucxoxaeHne NBETKOBBIX PACTEHUM.

OcCHOBHBIE 3Tamnbl 3BOJIOLUU KUBOTHOrO Mupa. OCHOBHBIE apoMOpP(}O3bl KUBOTHBIX.
Benpckas dayna. KemOpuiickuii B3pbIB — MOSIBIEHHE COBPEMEHHBIX TUIOB. [lepBbie XopaoBbIe
KUBOTHBIC. J)KH3Hb B BOJIe. DBOJIONMS MTO3BOHOYHBIX. [Iponcxoxaenne ampuOnii 1 penTuiui.
[TpoucxoxaeHne MieKoNMUTarOmUX M nTull. [lpuHmmn kimroueBoro apomopdosa. OcBoeHue
0eCr03BOHOYHBIMH U TO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pa3BuTHe %u3HM Ha 3eMJIe 110 3paM U IEPUOAAM: apXeH, IPOTEPO30H, MaIE0301, ME3030H,
KaiiHo301. O0111as XapakTepUCTUKa KJIMMaTa ¥ reoJorTH4eckux npoieccoB. [losiBneHue u pacuser
XapaKTEpHBIX OpPraHU3MOB. YTJeoOpa3oBaHUE: €ro YCIOBHMsS W BIMSHHE Ha Ta30BBIA COCTaB
aTMOocCdepBhl.

MaccoBble BBIMUpaHHUSI — IKOJIOTMUECKHE KPU3UCHI Ipouuioro. IIpuyuHbl U ciaeacTBus
MaccoBbIX BbIMHUpaHUil. COBpEeMEHHBIH 3KOJIOTHUECKU KpU3HC, ero ocodeHHocTu. IIpobiema
coxpaHeHHs OMopa3HooOpas3us Ha 3emiie.

CoBpeMeHHas cucTeMa OpraHuyeckoro mupa. IIpuHIunsl KaaccupuKauu OpraHu3MoB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.
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Tabauiet u cxembl: «Cxema onbita @. Pequy, «Cxema ombita JI. [Tactepa mo u3ydeHuro
caMo3apoxkIeHus: xu3Hm», «Cxema ombita C. Mumiepa, I'. FOpu», «3Tanbsl HeopraHU4eCcKoi
’BOIIOLIMNY, «['eoxpoHonoruueckas mkana», «HadanpHbple 3Tanbl OpraHU4YeCKOW SBOJIIOLMMY,
«Cxema 00pa3oBaHUs YKapUOT MyTEM cuMOroreHe3ay, «CrucremMa )kuBoil mpupoas», «CTpoeHue
BUpyca», «Apomopdo3bl pacTeHuid», «PuHHOPUTB), «OIHOKIETOUHBIE BOJOPOCINY,
«MHOroknaeTounble Bogopocin», «Mxu», «llanopoTHukn», «l'0on0CeMEHHBIE pacTEHU,
«Opraabl 1BETKOBBIX pacTeHui», «Cxema pa3BUTHS >KUBOTHOTO MHUPa», «ApoMopdo3sl
JKUBOTHBIX», «[Ipocreitmme», «Kumeunononoctueie», «llnockue uyepBu», «HneHUCTOHOTHEY,
«Pw10b1», «3eMHOBOAHBIEY, «lIpecmbikatomuecs», «lItuuby, «Mnekonurawomuey, «Pa3Butue
J)KU3HU B apXeuckoil spe», «Pa3BuThe *KU3HU B MPOTEPO30MCKOU Ipey», «Pa3BUTHE KU3HU B
NaJIC030MCKOM dpe», «Pa3BUTHE )KU3HU B ME3030UCKOM 3pe», «Pa3BUTHE )KU3HU B KAHHO30MCKOU
3pe», «CoBpeMEHHast CUCTEMA OPTaHUYECKOT0 MUPAY.

OO6opynoBanue: repbapud pacTeHUH pPA3TUYHBIX OT/AEIOB, KOJUICKIUH HACEKOMBIX,
BJIQXKHBIE Ipenaparbl >KMBOTHBIX, PAKOBHUHBI MOJUIIOCKOB, KOJUJIEKIIMM HWIJIOKOYKHUX, CKEJEThl
MO3BOHOYHBIX JKMBOTHBIX, Yydeja NTHUI[ M 3BEpei, KOJUIEKIIMM OKAMEHEJIOCTEeH, MOJE3HbIX
MCKOIIAEMBbIX, MYJISIKH OPraHUYECKUX OCTAaTKOB OPTaHU3MOB.

Bupryanbnas nadopatopHasi padora «MoaenupoBanue onbiToB Musuiepa—tOpu 1o
M3YYEHUIO a0MOTEHHOTO CHHTE3a OPraHMYECKUX COSAMHEHUN B IEPBUYHOI aTMochepe».

JlabopaTtopHasi pa6ora «/3ydeHre M ONHCAHME MCKONAEMBIX OCTaTKOB JIPEBHUX
OpPraHU3MOBY.

IpakTuyeckass padora «3yyeHne OCOOEHHOCTEW CTPOEHUS PACTEHMHM pa3HbIX
OTZIETIOBY.

IIpakTuyeckas padora «3yueHue ocoOEHHOCTEN CTPOEHUS MO3BOHOYHBIX KUBOTHBIX).

Tema S. IlpoucxoxaeHue 4ea10BeKa — aHTPONOreHe3

Pa3nens! u 3agaun aHTpOononaoruu. Merobl aHTPOIIOJIOTHH.

CraHoBJIEHHE NPEACTABICHUI O NMPOUCXOXKIECHUU 4YesloBeKa. Penuruos3Hble BO33pEHUS.
CoBpeMeHHbIE HAYYHBIE TEOPHH.

CxoncTtBo uenoBeka € KUBOTHBIMHU. CHCTEMAaTHYECKOE IIOJIOKEHHME 4YellOBEeKa.
CBugerenbcTBa CXOACTBA 4YEJIOBEKa C JKMBOTHBIMU: CPAaBHHUTEIbHO-MOP(OIOrHYECKHE,
aMOpHoTIOoTHYecKre, (U3HOIOTO-OMOXUMUYECKHUE, ToBeAeHuUeckre. OTIuYus 4YeloBeKa OT
JKUBOTHBIX. [IpsIMOX0K/I€HHE M KOMIUIEKC CBS3aHHBIX C HUM NPHU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3Ta U BTOPOW CUTHAJIbHOM CUCTEMBI.

JBwxynme cuiabl  (pakTopbl)  aHTpONOreHe3a: OWOJIOTHYECKHE,  COLUAJIbHBIE.
CooTHo1eHre OMOJIOTMYECKUX U COLMANIBHBIX (DAKTOPOB B aHTPOIIOTEHESE.

OcHOBHBIE CTa MU aHTpoIoreHe3a. PanHue yenoBekooOpa3Hble 00e3bsHbI (IPOKOHCYIIbI)
W paHHUE TIOHTU/IBI — OOIIKE TPEIKN YEIOBEKOOOPa3HbIX 00€3bsH U JTIOJICH. ABCTPATIONUTEKN —
JBYHOTHE NpeAKu roAci. YenoBek yMenblid, NepBble M3TOTOBIEHUS Opyaui Tpyaa. Yemosek
NPSIMOXOJIALINIM 1 TepBbIN BBIXOJ JitoJiel 3a mpeaensl Adpuku. Yenosek reienboeprekuii —
00U IPeOK HeaHIepTAIbCKOTO YeIOBEKa U YeJIOBeKa pa3yMHOTr0. YernoBeK HeaH1epTalbCKUi
KAaK BHJI JIIOJEH XOJOJHOTO KJIMMara. YemoBeK pa3yMHBIH COBPEMEHHOTO THIA, JEHHCOBCKUUI
4eJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npeaenamu Adpuku. [laneoreneTuka u najneoreHOMUKa.

DBOJIOIUS COBPEMEHHOI0 4YesoBeKa. EcTecTBEHHBbIM OTOOp B MOMYJSLUSAX YEIOBEKA.
MyTanoHHbIi npouecc U noauMopdusm. TlonyasroHHbIE BOIHBI, Apeiid) reHOB, MUTpAIUs U
«a(dexT ocHoBaTENA» B MOMYJSALUAX COBPEMEHHOT'O YETIOBEKA.

Yenoseueckue pacwl. Ilonstue o pace. bonbime pacel: eBponeouHas (eBpasuiickas),
aBCTpaJIO-HETPOUIHAs (PKBAaTOpHAJIbHAS), MOHTOJIOMIHAs (a3MaTCKO-aMepuKaHcKas). Bpems u
IYTU _ paccelieHusl 4eJloBeKa Mo  IuiaHere. EauHcTBO  yenoBedyeckux pac. Hayunas
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HECOCTOSITENIbHOCTD ﬁacmMa. [IpHCIOCOONECHHOCTD YEOBEKA K PA3HBIM YCIOBHSIM OKPYKAIOIIEH

cpe AP KEMEH T %‘ﬁ‘!ﬂzcxoﬁ cpensl U npeiida reHoB Ha MOP(HOJIOTHIO U (PUIUOTOTHIO
qgﬂﬂg;[gomom NOAMMCBIO




MeXIUCUUIUIMHAPHBIE METOAbl B  (U3MUECKON (OMOJIOTUYECKO) aHTPOIOIOTHH.
OBOJIIOIITMOHHAS. ~ AHTPOIOJIOTUS M TAJCOAHTPONOJIOTHS  YEIOBEUECKHX  TOMYJISAIUH.
buoconmanbubie  HWccleqOBaHUS ~— NPUPOJbI  ueioBeka.  MccnegoBaHue — KOABOJIOIUU
OMOJIOTHYECKOTO U COLMAIIBHOTO B YEJIOBEKE.

JdemMoHcTpanuu

Hoptpetsl: Y. Hdapun, JI. Jluku, A. A. Porunckuii, M. M. ['epacumos.

Tabmuubl 1 cxeMbl: «MeToasl  aHTpomnosiornu», «['0JIOBHOM MO3r  yenoBeKay,
«YenoBekooOpa3zHble 00€3bsIHBI», «CKENIeT 4YelloBeKa W CKeJeT MIMMITaH3e», «PyauMeHThl u
aTaBU3MBbI», «JIBWKYyIIME CHUJIBI AHTPOIMOreHe3a», «IBOJIOIMOHHOE JIPEBO UEJIOBEKAY,
«ABcTpanionutex», «HYemoBek ymenblit», «HenoBek mpsaMOXoasuiuiny, «/eHMCOBCKUN 4eI0BeK»
«Heanpaepraneup», «KpomanboHisl», «llpeaku dyenoBeka», «ITalbl BOJIOIUH UYETOBEKAY,
«Packel yenoBekay.

OO6opynoBaHue: MYJISDKA OKAMEHEJIOCTEH, TPEIMETOB MaTepUaIbHOU KYJIbTYPBI MPEIKOB
4enoBeKa, penpoaykuuu (pororpadum) KapTHH ¢ MUDOTOTHUECKUMU M OUOIEHCKUMU CIOKETaMuU
MIPOUCXOKICHHS YelIOoBeKa, (pororpaduu HAXOJOK HMCKOMAEMBIX OCTATKOB YEJIOBEKa, CKEJET
YeJIoBeKa, MOJICNIb Yepera 4yeloBeKa M 4Yeperna IMUMITaH3e, MOJE]Ib KHUCTH YelIOBeKa M KHUCTH
IMMIIaH3€, MOJIEJIM TOpCa MPEIKOB YeIOBEKa.

JlabopaTopHnasi pa6ora «/3yueHue OCOOCHHOCTEH CTpPOEHHUS CKeleTa YeloBeKa,
CBSI3aHHBIX C MPSMOXOKICHUEM).

IIpakTuyeckasi padora «/3yueHue sKOJIOTMYECKUX aJanTaluuil 4YeI0BEKay.

Tema 6. DJxonorms — Hayka O B3aHMOOTHOLICHHMSIX OPraHM3MOB H
HAI0PraHU3MEHHBIX CHCTEM € OKPY:Kalolle cpeaoi

3apoxkaeHre W pa3BuTHe OHKonoruu B Tpydax A. ['ymGonmpara, K. @.Pymee, H.
A. CeseproBa, J. I'ekkensi, A. Tercnu, B. H. CykauéBa. Paznenst u 3amaun skonoruu. CBsi3b
HKOJIOTUU C APYTUMH HayKaMHu.

Metoapl 3xonoruu. IloneBsie HaOMOAEHNU. DKCIEPUMEHTHI B AKOJIOTMU: MPUPOJHBIE U
naboparopHbie. MogenupoBaHue B 3KOJIOTUU. MOHUTOPUHT OKPYKAIOIIEH CPeJlbl: JIOKaIbHBIMH,
pErHOHANIbHBIN U TJI00AILHBIN.

3HaueHue DKOJIOTMYECKUX 3HAHUM NI 4eIOBEKa. DKOJIOIMYECKOE MHPOBO33PEHHUE KaK
OCHOBa CBA3€H YeJIOBEUeCTBA C MNpUpoaod. POPMHUpPOBAHHE DKOJOTHYECKOW KYJIbTYpbl M
HKOJIOTUYECKON IPaMOTHOCTH HACEJICHHUS.

JdemoHcTpauuu

optpetsi: A. 'ym6onpar, K. @. Pynse, H. A. CeBeprios, . I'ekkens, A. Tencnu, B.
H. Cykaués.

Tabauiet u cxemsl: «Pa3aenst skonorum», «MeToabl skoaorun», «Cxema MOHUTOPHHTA
OKPYKaIOIIEH Cpeib».

JlabopaTopHas padora «/3ydeHre METOL0B YKOJIOTHYECKUX UCCIIETOBAHUI).

Tema 7. Opranusmsl U cpeaa o0UTAHUSA

Okonorndyeckue (akropel M 3aKOHOMepHOCTHM uX JeictBus.  Knaccudukanms
HKOJIOTMYECKUX  (akTOpoB:  abMOTHYeCcKue, OuOTHYEecKue, aHTpornoreHHele.  OOuue
3aKOHOMEPHOCTH JAEUCTBHs dKosorudeckux (akropos. IlpaBuno munumyma (K. Hlnpenrens,
1O. JInOux). TonepaHTHOCTb. DBPUOHOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue GpakTopbl. CBET Kak 3KOJ0rHuecKuil Gpaxktop. JleicTBUE pa3HBIX Y4aCTKOB
COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. DKOJOTWYECKHE TPYIIbl PACTEHUN M >KUBOTHBIX I10
OTHOLIEHUIO K cBeTy. CurnanpHas posb ceera. doTonepuoausm.

Temneparypa kak skojormueckuii ¢akrop. [lelicTBue TemmepaTypbl Ha OPTaHH3MEI.
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TTONKUIIOTEpPMHBIE U TOMOHMOTEPMHBIE OPIJHU3MBL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHH3MEL.
A0 BYMERC FLORRWMEAbriueckuit fakrop. [Tprcnocobienus pacTeHuil K MOIepKaHHUIO
sOAIRICO POIHRNU NQATNAEPIRQanus pacrennit 1o orHomenuio k Boje. Ilpucrnoco6neHus




Cpensl oOuTaHMs OPraHU3MOB: BOJHAs, HA3eMHO-BO3YIIHAs, MOYBEHHAs, TITyOWHHAas
NOJNOYBEHHAs, BHYTPHUOpraHu3MeHHas. DU3MKO-XMMHUYECKHE OCOOCHHOCTH cpell OOuTaHMs
opranu3MoB. [Ipucrnocobiaenns opranu3MoB K )KU3HU B pa3HBIX cpeiax.

buonornyeckue putmsl. Buennue u BHyTpeHHHE pUTMBL. CyTOUHBIE 1 TOJJUYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBHUH JKU3HMU.

XKuznennsie ¢popmbl opranu3moB. [lonsatue o xuzHeHHoN (opme. JKusHeHHbIE (OPMBI
pacTeHU: NepeBbs, KYCTapHUKH, KyCTapHUYKHM, MHOIOJETHHME TpPaBbl, OJHOJETHHE TPAaBHI.
JKuzneHHsle (GOpPMBI KUBOTHBIX: THUAPOOHMOHTBI, T€OOMOHTHI, a’3pOOMOHTHL. (OCOOEHHOCTH
CTpOEHUS U 00pa3a KU3HU.

buornueckue dakropel. Buapl OnOTHYECKMX ~ B3aUMOJCHCTBHMN: KOHKYpEHLUS,
XHUIIHUYECTBO, CUMOMO03 1 ero (opmel. [lapazutusm, koomnepamus, MyTyaau3M, KOMMEHCAIN3M
(KBapTUPaHTCTBO, HaxyieOHM4YecTBO). Herpoduyeckue  B3auMoOIEUCTBHS  (TONMUYECKHUE,
dopudeckue, dadbpuyeckue). 3HAYCHHE OMOTHUYECKHX B3aUMOJICHCTBUU JUIS CYyIIECTBOBAHHUS
OpPraHu3MOB B cpejie ooutanus. [IpMHIMI KOHKYPEHTHOI'O HCKIIFOUEHHUS.

JdemMoHcTpanuu

Tabnuuel U cxembl: «IKonoruyeckue (Hakropel», «CBETOBOW CHEKTP», «DKOJOTMUECKUE
IPYIIbI )KUBOTHBIX MO OTHOILEHUIO K CBETY», «TeMI0OKpOBHBIE )KUBOTHBIE», «XO0JIOAHOKPOBHbBIE
KHUBOTHBIE», «Du3HONOrnyeckre aJanTaluu XHUBOTHBIX», «Cpenbl OOUTaHUS OPraHU3MOBY,
«buonornyeckue puT™Mb», «OKuzneHHse GOpPMBI pacTeHHiD», « Ku3HEeHHbIE (POPMBI JKUBOTHBIX»,
«DKOoCUCTeMa HIMPOKOIMCTBEHHOIO Jeca», «DKOocHcTeMa XBOMHOro secay, «llemu nuranusy,
«XuHuvectsoy, «Ilapasutusm», «Konkypenuus», «Cumonosy», «KommeHcanuzmy».

Ob6opynoBanue: repbapud pacTeHUl M KUBOTHBIX, HPUCIHOCOOJEHHBIX K BIIHSHUIO
pa3MYHBIX  SKOJOTMYECKHX  (HAKTOpOB, TepOapuul  CBETOJNIIOOMBBIX, TEHEIIOOMBBIX |
TEHEBBIHOCIMBBIX PACTEHHH, CBETONIOOMBBIC, TEHENIOOUBBIE M TEHEBBIHOCIUBBIE KOMHATHBIE
pacTeHust, rep0apuu U KOJUIEKIIMU TETIJION00MBBIX, 3MMOCTOMKHX, MOPO30yCTOMUNBBIX PaCTECHHH,
yyderga MNTUI U 3Beped, repOapuu pacTeHWi, OTHOCSIIUXCA K TUrpopuTtam, Kcepodutam,
Me30(puTaM, KOMHAaTHbIE PAaCTEHUS ITaHHBIX TPYII, KOJUIEKIIMH KUBOTHBIX, OOMTAIOMINX B Pa3HbIX
cpedax, repbapuM M KOJUIEKLMH pAcTeHUWH M JKMBOTHBIX, OOJaJarolluX 4YepTaMu
MPUCTIOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHUSIM YCIOBUN JKHU3HHM, TepOdapuum M KOJUJIEKLIUU
pacTeHUH M KUBOTHBIX PA3TUYHBIX KU3HEHHBIX (POPM, KOJUIEKLIMH KUBOTHBIX, YUaCTBYIOIIUX B
Pa3IUYHBIX OMOTUYECKUX B3aUMOJICHCTBUSAX.

JlaGopaTopHasi padora «BpIsiBIeHHE TPUCTIOCOOICHUI OPraHU3MOB K BIUSTHUIO CBETa.

JlabopaTopuasi pa6ota «BblsiBieHHEe NPHUCIIOCOOTIEHUM OpraHU3MOB K BIIHSHHUIO
TEMIIEPATYPBI».

JlabopaTopHasi padora «AHATOMHUYECKHE OCOOEHHOCTH PACTEHUH W3 Ppa3HBIX MECT
OoOUTAHUY.

Tema 8. Jko/10rus1 BUAOB M NOMYJIAIMI

DKOJIOTHYECKUE XapPaKTePUCTUKH MONyJsiun. [Tomynsmnusi kak Onojiornueckasl CucTeMa.
Ponp HeogHOpOmHOCTH cpenbl, GU3MUECKUX OaphepoB U OCOOEHHOCTEW OMOJIOTHH BHJIOB B
(GhOopMHUPOBAHUH MPOCTPAHCTBEHHOM CTPYKTYPHI oMy siiinii. OCHOBHBIE TTOKA3aTENIN TTOMYJISIIHH:
YHUCJIIEHHOCTb, IJIOTHOCTh, BO3pAaCTHAas W IOJOBas CTPYKTYypa, POXKIAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPAITHS.

DKoyioruueckasi CTpykTypa nonyisiud. OueHKa YUCIEHHOCTH monynsanuu. JluHamuka
NoNyJISAIUK U €€ perynsius. buornaeckuii moTeHyan nonyasanud. MoaenupoBaHue TUHAMUKA
nonynsiuud. Kpussle pocta uyucieHHoctu mnonyisuuu. Kpusbelie BbDKHMBaHMS. Perymsus
YUCJICHHOCTH TOMYJSANHN: poib (AaKTOPOB, 3aBUCAIIUX W HE 3aBHCSIIMX OT IUIOTHOCTH.
DKOJIOTHUECKHUE CTpaTreruu BUnoB (r- u K-crparerun).
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[MoHsiTHE 00 DKONOTMYECKON HRYIE Bujma. MectooOutanue. MHOromepHass MoOJIEb

31(0!%95%(%% }E/BHF AH Xaruuncong. Pa3mepsl skonornyeckoit Humu. IloteHunanbHas u
pRIIEKIRRHEAW IR ANNCHIO




Bun xak cucrema nonynsuuid. Apeanbl BUIOB. BuUIBI M UMX KU3HEHHBIE CTpATErHH.
DKOJIOTMYECKUE IKBUBAJICHTBHI.

3aKOHOMEPHOCTH TOBEACHUS W MUIpalUid JKUBOTHBIX. bHojornueckue WHBAa3UU
Yy’KEpPOJHBIX BUOB.

JdemMoHcTpanuu

[optper: JIx. . XaT4uHCOH.

Tabauibl ¥ cXembl: « IKOJIOTHUECKUE XapaKTePUCTUKU oMy sy, «IIpoctpancTBenHas
CTPYKTypa mnonyasauun», «Bo3pacTHble mnupamMuisl nOomymsquu», «CKOpPOCTb 3aceneHus
MOBEPXHOCTU 3€MJIM Pa3IU4YHBIMU OpraHu3mMammu», «Mojenb skosoruuecko Humum Jx.
N. XaruuHconay.

O6opynoBanue: repOapuu pacTCHUMA, KOJJIEKIIUN )KHBOTHBIX.

JladopaTopnasi pa6ora «IIpucrnocoOiaeHus ceMsaH pacTeHUI K pacCeNCHUION.

Tema 9. Jko0rus coo0mEeCTB. IKOJIOTHYECKHE CHCTEMBbI.

CooOmiectBa opraHu3MoB. buoiieHo3 u ero crpykrypa. CBsi3u MeXAy OpraHu3Mamu B
OuolLIEHO3E.

Oxocucrema Kak oTkpbiTas cuctema (A. [x. Tencnu). DyHKIMOHANIBHBIE OJOKH
OpPraHU3MOB B JKOCHUCTEME: MPOAYLEHTHI, KOHCYMEHTBI, peayleHThl. Tpoduueckue ypOBHHU.
Tpoduueckue nenm u cetu. Abnorndeckne OI0KK dKocucTeM. [10YBBI U MIIBI B 9KOCHUCTEMAX.
KpyroBoport BeliecTB U MOTOK SJHEPTUH B SKOCUCTEME.

OcHoBHbIE ITOKa3aTeau 3KocUcTeMbl. buomacca u npoaykius. OK0JI0rHYecKrue MUpaMuibl
qricen, OMoMacchl U SHEPTUU.

Junamuxa 9KOCUCTEM. Kamacmpodgpuueckue nepecmpouKu.
@nykmyayuu. HanpaBiieHHbIE 3aKOHOMEPHBIE CMEHBI COOOIECTB — cykileccuu. [lepBuuHble U
BTOPUYHBIE CYKLIECCHM M UX NPUYUHBL. AHTPOIIOT€HHbIE BO3JCHCTBUS Ha CYKILIECCHHU.
KnumakcHoe coobmectBo. buopazHooOpasue M MOJHOTAa KPYroBOpOTa BEIIECTB — OCHOBA
YCTOMYHUBOCTU COOOIIECTB.

IIpuponHble KOCUCTEMBI. JKOCUcCmeMbl 03Ep U peK. IKocucmemvl MOpel U OKeaHo8.
DKocucmemvl myHop, 1ecos, cmenell, nyCmvlHb.

AHTpPOIIOTEHHBIE DKOCUCTEMBI. ArposKocucTeMa. ArpoueHo3. Pazmuums Mexay
AQHTPONOTEHHBIMU U TPUPOJHBIMU SIKOCUCTEMAMHU.

VYpb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. I'oponckas diaopa u dayHa.
CunaHTponu3anus ropojackod (¢ayHbl. buosornueckoe ¢  XO34HCTBEHHOE 3HAUY€HUE
arpo’KOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHMS  OCHOBHBIX  B3aWMOJEWCTBUN  OpPraHU3MOB B
KOCUCTeMaX. Ponb  Kkackaonozo aggekma u 6ud08-30udhukamopos (Kiouevix 6udos) 8
@yHrkyuonuposanuu sxocucmem. IlepeHoc SHEPTruu 1 BEIIECTB MEXK/1Y CMEKHBIMU YKOCUCTEMAMHU.
YCTOWUMBOCTD OpPraHU3MOB, MOMYJSIIMM W DKOCUCTEM B YCIOBHUSAX €CTECTBEHHBIX U
AHTPOINOTE€HHBIX BO3JICHCTBUM.

Mexanusmol  8030elicmeus  3aepA3HeHUll  PA3HLIX  MUNO0E8 HA  CYOOP2AHUIMEHHOM,
OpP2AHUBMEHHOM, NONYJAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHO8bl IKOIOSULECKO20
HOPMUPOBAHUSI AHMPONO2EHHO20 B030eticmeusi. MeToI0IOTUs MOHUTOPHHIA €CTECTBEHHBIX U
AQHTPOIOTEHHBIX 3KOCUCTEM.

JdemoncTpanuu

[Moptpert: A. [Ix. Tencnu.

Tabnuue! u cxembl: «CTpyKTypa OHOLIEHO3a», «DKOCHCTEMa IIUPOKOIUCTBEHHOTO JIECay,
«JKocucTeMa XBOWHOTO Jecay, «DyHKIMOHAIbHBIE TPYMHIbl OPraHU3MOB B HSKOCHUCTEMEY,
«KpyroBopor BemecTB B 3kocucTteMey», «llemu muTaHums (macTOWIMHAs, JETPUTHAs),
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«DKOIOrHYEeCcKas THPAMUJIA YHCEN», « DKYIOTHUecKas MIPpaMuIa GHOMACCHD), «IKOIOrHYecKas
1 MEE-HI0 thpanne Gonotay, «llepsrunas cykueccus», «BoccTaHoBICHNME Teca

g (BI%B O an |'93epa», «ArpoueHo3», «KpyroBopoT BelecTB U MOTOK SHEPTHH B




OO6opynoBanue: repdapuy pacTeHui, KOJUIEKIIMM HACEKOMBIX, dydela NTHIl U 3BEpeH,
repOapuM KyJIbTYpHBIX U AMKOPACTYLIMX PACTEHUH, aKBApUYM KaK MOJIEJIb SKOCUCTEMBI.

IIpakTuueckas padora «/3yueHue u onucanue ypO0o3KOCUCTEMBDY.

JlaGopaTopnas pa6ora «/3yueHue pazHooOpa3us MENKUX MOYBEHHBIX YWIEHUCTOHOTHX B
pa3HbIX IKOCUCTEMAX ).

IKCKypeus «IKCKypcHs B TUIMYHBIA OMOreoneHo3 (B AyOpaBy, Oepe3HsK, €IbHMK, Ha
CYXO/JI0JIbHBII MM IOWMEHHBIN YT, 03€p0, 00JI0TO)».

IKCKypeusi «IKCKYpCHs B arpoKOCUCTEMY (Ha MOJI€ UM B TEINIMYHOE XO3SHCTBO)».

Tema 10. buocdepa — rinodanbHas 3kocUcTEMA

buocdepa — obmennmanerapuas 00oodka 3eMiid, TIIe CYHIECTBYET WM CYIIECTBOBAIA
KW3HB. PazBuTHe npencrapieHuii o omocdepe B Tpyaax J. 3rocca. Yuenue B. W. Bepnaackoro o
o6uocdepe. Obnactu 6nocheps! u e€ cocras. Kupoe BeniecTBo Onocheps! 1 ero GyHKINH.

3aKOHOMEPHOCTH cyliecTBOBaHus Ouocdeprl. OcodeHHOCTH OUocdephl Kak riodanibHON
skocucTembl. JluHammdeckoe paBHoBecue B Omocdepe. KpyroBoporel Bemects U
OMOreoXMMHYECKHE HUKIBI (Yriiepoa, a3ota). PUTMuuHoCTh siBneHuil B buocdepe.

3oHanbHOCTh Ouocdepsl. Ilonsarue o Ouome. OCHOBHBIE OMOMBI CYIIN: TyH/Ipa, XBOWHBIE
jeca, CMEIIaHHbIe U HMIMPOKOJIMCTBEHHBIE Jieca, CTEMH, CaBaHHbI, yCThIHHU, TPOIIUYECKHUE Jieca,
BBICOKOTOPBSI. KitmMmar, pacTUTEIbHBIN U KUBOTHBIH MUP OMOMOB CYIIIH.

Ctpykrypa u GyHKIUS SKUBBIX CHCTEM, OIIEHKa HX pECypcHOro IMOTEeHIMAaIa Hu
OrocepHbIX PYHKITHIA.

JdeMoHcTpamun

Hoptpetsr: B. U. Bepnanckuii, 3. 3rocc.

Tabauiet u cxembl: «I'eocthepst 3emnn», «KpyroBopot azora B mpupoae», «Kpyrosopot
yriepojaa B mpupoje», «KpyroBopor kuciopoaa B npupoae», «KpyroBopoTt BOIbI B IIPUPOIE»,
«OcHoBHBIE OMOMBI cymny, «Knumarnueckue nosica 3emnny, «Tyaapay, «Taiira», «CmenanHbIi
necy, «[lIupokonucTBeHHBIH ecy, «Ctenby, «CaBanHay, «IlycTbiHsgy, « Tponmudeckuii jJecy.

Oo6opynoBanue: repOapuu pacTeHUN pa3HbIX OMOMOB, KOJIEKIIMU KUBOTHBIX.

Tema 11. YesioBek u OKpy:Kaoumas cpeaa

DKoJloTHYecKHe KpU3UChl M UX MpUYUHBL. Bo3nelicTBue yenoBeka Ha Ouocdepy.
3arpsi3HEHUE BO3AYIIHOM cpeabl. OxpaHa Bo3ayxa. 3arpsi3HeHne BOAHOM cpeabl. OXpaHa BOJTHBIX
pecypcos. Pa3zpymienne noussl. OxpaHa MOYBEHHBIX pecypcoB. M3MeHeHue Kiumara.

AHTpOIIOT€HHOE BO3JEHCTBHME Ha pPACTUTENbHBIM M KUBOTHBIM Mup. OxpaHa
PAaCTUTENBLHOTO U KUBOTHOTO Mupa. OCHOBHBIE MPUHLUIIBI OXpaHbl IpUpoabl. KpacHble KHUTH.
Oco60 oxpansiembie nipuposubie Tepputopun (OOIIT). boranudeckue caabl U 300J0THYECKHE
HapKH.

OcHOBHbIE TPUHIIUIIBI YCTOMYUBOTO Pa3BUTHS YeJIOBEUECTBA U MPHUPO L. ParmonansHoe
IPUPOJIONIONB30BAHUE M COXpaHeHHe Ouojoruueckoro pasHooOpazus 3emuu. OOmme
3aKOHOMEPHOCTH TJI00aIbHBIX IKOJIOTHUECKUX KPU3UCOB. OCOOEHHOCTH COBPEMEHHOIO KpH3HUca
U €r0 BEPOSITHBIE NIOCIEACTBHSI.

Pa3Butne METOJI0B MOHHTOPHHTA pa3BUTHS OTIaCHBIX TEXHOTEHHBIX
npoueccos. CucmemHule UCC1e006anus. nepexooa K pecypcocbepezatoueli u
KOHKYPEeHMOCnocobHotl  sHepeemuxe. buonocuueckoe  pasnoobpasue  u  b6uopecypcei.
Hayuonanvhnvle ungopmayuonusvie cucmemvl, obecneyusaiowjue O00CmMyn K uHngopmayuu no
COCMOSIHUIO OMOENbHBIX 81008 U IKocucmem. OCHOBbI IKOpeaburIumayuu 3Ko0Cucmem u cnocobos
060pb6bI ¢ buOnospedcoenuamu. PeKoncmpyKyus MOPCKUX U HA3EMHbIX IKOCUCTEM.

JdemoHcTpauuu

/

TaOmuubl W cxeMbl: «3arps3Heyue  arMocdepbl», «3arpsa3HeHue Tuapocepb»,
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IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BHUOJIOI'MH HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHMUSA K pe3yjibTaTaM OCBOCHMsI OOYyYaroIUMUCS
pOTpaMM CPEIHETo 00IIeTo 00pa30BaHus: TUYHOCTHBIC, METAIIPEAMETHBIC U TPEIMETHBIE.

B cTpykType JMUHOCTHBIX pe3yJbTaTOB OCBOCHHUS MPOrpaMMbl 110 OMOJIOTUHU BbIJCIEHBI
CIEyIOIIME  COCTABIIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKOM  Ipa)IaHCKON
UJCHTUYHOCTU — TOTOBHOCTHU K CaMOpa3BUTHIO, CaMOCTOSITENIBHOCTH u
CaMOOIIPENCIICHUIO, HaluYue  MOmMueayuu X 00yu4eHuIo OUOIJIOTHY, YeneHanpasieHHoe
pazeumue BHYTPEHHHUX YOSKIEHUN JIMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEH U MCTOPUYECKUX
TpaaiuLUUi pa3BUTUS OUOJOTUYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCHb O0YUYaAIOLINXCS
PYKOBOJCTBOBATHCS B CBOEH JEATEIBHOCTH LIEHHOCTHO-CMBICIIOBBIMHM YCTAHOBKaMHM, IPUCYILUMHU
cucreme OMOJIOrN4YECKOro oOpa3oBaHusl, Haruyue npasoco3HaHUs SKOJIOTHIECKOU
KYJIBTYpPBl, CHOCOOHOCMU CMABUMb 11U U CTPOUTD KU3HEHHBIE TUIaHBI.

JIM4HOCTHBIE pe3yNIbTaThl OCBOEHUS MPOTPaMMbl IO OMOJIOTMH AOCTUTAIOTCS B €IMHCTBE
y4yeOHOIl W BOCHUTATENbHOMN JEsITEIbHOCTH B COOTBETCTBUM C TPATUIMOHHBIMU POCCHUHCKHUMHU
COLIMOKYJIbTYPHBIMH, UICTOPUUECKUMHU M JTYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMHU, IPUHSATHIMU B
oOmiecTBe MpaBUWJIaMH M HOPMAaMU MOBEAEHHMS M CIOCOOCTBYIOT IpOLIECCaM CaMOIIO3HAHMS,
CaMOBOCITUTaHUS U CaMOPAa3BUTHSI, Pa3BUTHsI BHYTPEHHEW MO3MLMU JIMYHOCTH, NATPUOTU3MA U
YBa)XXECHMsI K 3aKOHY M IPaBONOPSAKY, YEJIOBEKY TpyJa U CTapLIeMy ITOKOJIEHHIO, B3aMMHOIO
YBa)XEHUsI, OEpEeKHOr0  OTHOIIEHUS K  KyJAbTYpHOMY  HAcClI€QUI0O W  TpaJulusM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Mpupoae U OKPYKAKOLIEH cpele.

JIM4HOCTHBIE PE3yIbTaThl OCBOEHUS yueOHOTOo npeaMeTa «bruosorusy JoMKHbI OTpaXkarhb
TOTOBHOCTb M CIIOCOOHOCTb OOYYalOLIMXCS PYKOBOJCTBOBATHCS CPOPMHUPOBAHHON BHYTpEHHEH
MO3UIMEH JMYHOCTH, CHCTEMON II€HHOCTHBIX OpPHEHTAlUil, MO3UTHUBHBIX BHYTPEHHUX
yOeXKJIeHUHM, COOTBETCTBYIOIMX TPAJUIMOHHBIM IIEHHOCTSM POCCHHMCKOro  OOILEeCTBa,
pacuiMpeHye >KU3HEHHOI'O OIbITa U ONbITa AESTENbHOCTH B IPOIIECCE Peau3allid OCHOBHBIX
HAIpPaBJICHUI BOCIIUTATEIBHOM 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpasaaHCcKOro BOCIIMTAHUS:

C(OPMHUPOBAHHOCTh TPAXKAAHCKOM MO3UIMU  OOYYarolerocs Kak aKTUBHOTO U
OTBETCTBEHHOTI'0 YJIeHa POCCUICKOI0 00IIECTBa;

OCO3HAaHME CBOUX KOHCTUTYLIMOHHBIX TpaB M O0OS3aHHOCTEH, YBa)KEHHE 3aKOHA H
IIPABOIOPSJIKA;

TOTOBHOCTb K COBMECTHOW TBOPYECKOH 1€ATEIILHOCTH MPH CO3JaHUU y4eOHBIX MPOEKTOB,
pelIeHnn y4yeOHbIX U TO3HABATeNIbHbIX 33/1a4, BHITIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TO3UILMIO 110 OTHOIIEHHIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHUE VYUTBIBaTb B CBOMX JCHCTBHAX HEOOXOAWMOCTH  KOHCTPYKTHBHOTO
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TOTOBHOCTh K COTPYAHHMYECTBY B TIPOIECCE COBMECTHOTO BBIMOJHEHUS YYEOHBIX,
MO3HABATENIbHBIX M HUCCIEAOBATEIbCKUX 3aJa4, YBAXXUTEIBHOTO OTHOILICHUS K MHEHHIO
OTIIIOHEHTOB NP OOCYXJICHUH CITIOPHBIX BOIMPOCOB OMOJIOTUIECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMaHUTapHON U BOJOHTEPCKOM IEATENBHOCTH;

2) NaTPMOTHYECKOT0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON TPa’kJaHCKOM WACHTUYHOCTH, MAaTPUOTU3MA, YBAKEHUS
K CBOEMY Hapojy, 4yBCTBa OTBETCTBEHHOCTH Iepel PoIMHON, TOpAOCTH 3a CBOM Kpai, CBOXO
Ponuny, cBO# S3bIK U KYJIBTYpY, MPOLLIOE U HACTOsIIIIee MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHHWE K MPUPOAHOMY HACIACAUI0 U TMAMSATHUKAM MOPUPOJBL,
nocTxkeHusIM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAJl POCCHUUCKUX YYEHBIX B CTAaHOBIIGHHE W PAa3BUTHUE
OHMOJ0TUM, TOHUMAaHU 3HAU€HUs1 OMOJIOTHH B MO3HAHUN 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT'0 00IIeCTBa;

uzeitHas yoek 1IEHHOCTh, TOTOBHOCTD K CITY)KEHUIO U 3aiure OTedecTBa, OTBETCTBEHHOCTh
3a ero cyans0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

OCO3HAHME AYXOBHBIX LIECHHOCTEN POCCHIICKOTO HAPO/1a;

c(hOpPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEICHUS;

CIIOCOOHOCTH OIEHUBATh CUTYAIMIO U IPUHUMATH OCO3HAHHBIC PEIICHHS, OPUECHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U 1IIEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMUYMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOLICHHE K CBOMM POJUTENSAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOMN KU3HU B COOTBETCTBUU C TPAIULIMSIMH HAPOJIOB
Poccun;

4) 3cTeTHYECKOro BOCTIMTAHUS:

ACTETUUYECKOE OTHOIIEHUE K MHPY, BKIIIOUAsi ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

MMOHMMAaHHE SMOIMOHAIIBHOTO BO3ACMCTBUS dKUBON IPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPDQXEHHUIO B Pa3HBIX BHUJAX HCKYCCTBA, CTPEMJICHUE MPOSIBISITH
KauyecTBa TBOPUYECKON JTMUHOCTH;

5) pusuyeckoro  BocnuTaHus, (GOPMHUPOBAHHMS  KYJbTYPbl  310pPOBbS M
3MOIMOHAJIBHOIO 0JIATONOJIYYHS:

MMOHMMAaHUE W pealin3als 3JJ0pOBOro U 0e30macHoro odpasa Ku3HU (3710pOBOE MUTAHUE,
cOOIOZICHHE TUTUEHHYECKUX MPaBWJI M HOPM, COATaHCUPOBAHHBIM PEKUM 3aHSITUA M OTIbIXA,
perynsipHasi (u3uYecKas aKTHUBHOCTh), OEpPEeXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (DU3MYECKOMY U MICUXHUUYECKOMY 3JI0POBBIO;

MMOHMMAaHWE IIEHHOCTU TMPAaBWJI WHIAUBUAYATLHOTO W KOJUJIEKTUBHOTO ©O€30TacHOTo
MOBEJICHUS B CUTYAIUsIX, YTPOKAIOIIUX 3OPOBbIO U KU3HU JIIOACH;

OCO3HAHUWE TOCJCACTBUI W HEMPUSITHS BPEIHBIX MPUBBIUEK (YIMOTPEOJIEHHUS aKOTOJIS,
HAapKOTUKOB, KypeHUs);

6) TPY/10BOT0 BOCIIUTAHUSA:

TOTOBHOCTB K TPYAY, OCO3HAaHHE IIEHHOCTH MacTepPCTBa, TPYJIOTIO0HE;

FOTOBHOCTh K  aKTUBHOM  JEATEIbHOCTH  TEXHOJOTMYECKOM W COUHUAIBHOMN
HANPaBIEHHOCTH, CMOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITENTFHO BBITIONHSTH
TaKyl JIeSITeIIbHOCTD;

HMHTEpEC K paznu4HbIM chepam mpodeccrnoHaNIbHON NesSTeNbHOCTH, YMEHHUE COBEPIIATh
OCO3HaAHHBIN BBIOODP OymyIieit mpodeccuu u peaaTn30BbhIBaTh COOCTBEHHBIEC )KU3HEHHBIE TUIAHBI;

/
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MOBBIIIICHUE YPOBHS IKOJIOTUYECKOW KYIBTYphl: MPHUOOPETEHUE OMbITA TUIAHUPOBAHUS
MOCTYIKOB M OLIEHKH UX BO3MOJKHBIX MOCJIEACTBUM ISl OKPYKAIOLIEH CPEJIbl;

OCO3HaHUE TT100aTHHOT0 XapaKTepa KOJOTUIECKUX MPOOJIEM U MMyTEeH X PeHICHHUS;

CIOCOOHOCTh HCIIOJIh30BaTh MPHOOPETaCMbIC MPU U3YICHUH OMOJIOTHH 3HAHUS U YMEHUS
IpHU PEIIeHUU TPOOTEM, CBS3aHHBIX C PANMOHAIBHBIM IMPHUPOAOIOJIE30BaHNEM (COOII0ICHUE
MpaBWI TOBEACHUSA B MPUPOJE, HAMPABICHHBIX HAa COXPAHEHHWE PABHOBECHUA B JKOCHUCTEMaX,
OXpaHy BUOB, YKOCHCTEM, Orochepsl);

AKTUBHOE HEMNpPUATUE ACHCTBUHN, MPUHOCALIMX BpeI OKpY)KAIOUIEH MPUPOAHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIC YKOJOTHUYECKUE TMOCIEACTBUS NPEIITPHHUMACMBIX
JICUCTBUI U MPEIOTBPAILATh UX;

HaJU4he Pa3BUTOrO SKOJOTUYECKOTO MBIIUICHHUS, IKOJIOTHYECKON KYJIbTYphI, OIbITa
JIEATEIbHOCTH  DKOJOTMYECKOM  HAIMpaBJICHHOCTH, YMEHHUS PYKOBOACTBOBATbCA HMH B
[M03HABATEJIbHOM, KOMMYHUKATUBHOW M COLMAJIBbHOW ITPAKTHUKE, TOTOBHOCTHM K YYacTHIO B
MPAKTUYECKOU IEeSITEIbHOCTH AKOJOTMYECKOW HAMPaBICHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHUA:

c(OpPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAayKu © OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JHAJOTe KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MONHUKYIBTYPHOM MUPE;

COBEPILIEHCTBOBAHUE A3BIKOBOM U YNTATEIHCKOM KYJIBTYPhI KaK CPEJICTBA B3aUMOICHCTBUS
MEXAY JI0JIbMU U IMO3HAHUS MUDA;

MMOHVMAaHHUE CIeU(PUKU OMOJOTUU KaK HAyKH, OCO3HaHWs €€ poiu B (OPMUPOBAHUU
paIoOHaIbHOTO HAYYHOT'O MBIIUICHHUS, CO3/IaHUU 1IETIOCTHOTO MPEACTaBICHHUSI 00 OKpYKaroIeM
MUpE Kak O €eIUHCTBE MPUPOABI, YEJIOBEKa U OOIIeCTBAa, B TMO3HAHUU TPHUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHruH Mpo0IeM COXpaHEHHUs MPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTh B 3HAYMMOCTHU OWOJIOTHH JIJII COBPEMEHHOM ITUBUIIN3AIMH: 00ECTIeueHUs
HOBOTO YpPOBHSI Pa3BUTHS MEIUIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pemiaTh pecypcHbI€ MPOOJIEMbl Pa3BUTHSI YEJIOBEUYECTBA, MOUCKA MyTEH BBIXO/A U3 TII0OATBHBIX
HKOJIOTMUYECKUX MPOoOJIeM U o0ecTieueHus nepexoaa K yCTOWYMBOMY Pa3BUTHIO, PAIUOHATILHOMY
WCIIOJI30BAHUIO MIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJIYYEHUH OMOJOTHYECKUX 3HAHUI B IIENIAX MOBBIIICHUS 001Ie
KYJIbTYpPbl, €CTECTBEHHO-HAay4YHOH T'PAMOTHOCTH, KaK COCTAaBHOM YacTH (PYHKIIMOHAIbHON
TPaMOTHOCTH OOydaroumxcs, GopMUpyeMoi Mpu U3y4eHUr OHOJIOTHH;

MMOHUMAHUE CYITHOCTH METOJIOB TO3HAHHUS, HCIOJb3yeMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIONy4aeMble 3HAHUS IS aHajdu3a U OOBSICHEHHs SBICHUUN
OKPY’KaIOIIEr0 MHUpa M TMPOUCXOANMX B HEM HM3MEHEHMH, YMEHHE JenaTh OOOCHOBAHHBIC
3aKJTIOYEHHUS HA OCHOBE HAyYHbIX (DAaKTOB W HMMEIOIIMXCS JAaHHBIX C LETbI0 TONy4eHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIB30BAaTh OUONOTUYECKUE 3HAHUS ISl PELICHUS
po0JIeM B peasIbHBIX )KU3HEHHBIX CUTYAIHsX;

OCO3HaHUE LEHHOCTH HAyYHOU AESITeNbHOCTH, TOTOBHOCTh OCYIIECTBIISITH TPOECKTHYIO U
MCCJIEI0BATENBCKYIO ICSITENFHOCTh HHIMBUIYAIHHO U B TPYIITIC;

TOTOBHOCTh U CIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHHUIO M CamMOOOpa3OBaHUIO, K
AKTHBHOMY TIOJIYYCHHIO HOBBIX 3HAHMK 1O OWOJOTHU B COOTBETCTBUHM C >KH3HEHHBIMU
NOTPEOHOCTAMH.

METAIIPEJMETHBIE PE3YJIbTATBI

/
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MerarpegMeTHbIE pe3yIbTaThl OCROCHHSI yueOHOro mpeamera «buonorus» BKIIOYAIOT:
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(ﬁ%@%ﬁ%ﬁ@) € TIOHATHUS, OTPaXKAIOILUe LEJOCTHOCTh HAyYHO! KapTUHBI MUpa
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SBJICHHE, TpOIlecC, CHCTeMa, Hay4yHbIH (DaKkT, MPUHLUI, THUIMOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCClefoBaHue, HAOMIOIEeHUE, U3MEPEHUe, HKCIEPUMEHT U JIpyTue); YHUBEpCalbHbIE
yueOHbIe JeiicTBUs (TIO3HABaTeNIbHBIC, KOMMYHUKATUBHBIC, PETYIATUBHBIC), 00ECIICUNBAIOLIIE
(dopmupoBaHue (YHKIHOHAIBHOM I'PaMOTHOCTH M COLMAIbHOM KOMIIETCHLIIMU OOy4aroIluxcs;
CIOCOOHOCTh o0y4aromumxcs HCIO0JIb30BaTh OCBOCHHBIE MEXIUCLUIIIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBEpCaJlbHble y4yeOHble NAEHCTBUS B I103HABaTEIbHOM H
COLIMAJIbHON ITPAKTHKE.

B pesynbraTe u3yueHuss OHMOJOrMM Ha YpPOBHE CpelHero oomero oOpa3oBaHus Yy
oOyuatomierocst Oynyr copMHpOBaHBI MO3HABATENbHbBIE YHUBEpCAJIbHBIC ydeOHbIE JeiicTBUS,
KOMMYHHKATUBHbIE YHUBEpPCAJIbHbIE YyueOHble JEHCTBUSA, pEryISATUBHbIE YHUBEpPCAJIbHBIC
yueOHbI€ AEMCTBUSI, COBMECTHASI I€ATEIBHOCTD.

MeramnpeaMeTHble pe3ysbTaThl OCBOEHHUSI MPOrpaMMbl CPEJHEro o0Iuero odpa3oBaHus
JIOJKHBI OTpaXkaTh:

OBJ1ajieHNe YHUBEPCAIbHBIMHM YU4eOHBIMH O3HABATEIbHBIMH 1eCTBUSIMH:

1) 6a3oBbI€e JJOrNYECKHE AeliCTBHS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M AKTYalIM3HpPOBATH MPOOIEMY, paccMaTpuBaTh e
BCECTOPOHHE;

UCIOJb30BaTh MPU OCBOEGHUM 3HAHUM HpPUEMBI JIOTMYECKOTO MBILIUICHUS (aHAIu3a,
CHHTE3a, CpaBHEHHMSA, KIACCU(PHUKAINHA, OOOOIIEHHs), pPACKPBIBATh CMBICT OHOJIOTHYECKHX
HNOHATHUH (BBIIENATh UX XapaKTEPHbIC MPU3HAKHU, YCTAHABINBATh CBSI3U C PYTUMHU ITOHATUIMHN);

ONpeAeATh LU JeATENIbHOCTH, 3ajaBasl MapaMeTpbl U KPUTEPUM HUX JOCTHXKECHUS,
COOTHOCHTD PE3YJbTaThl AEATEIBHOCTHU C TOCTABICHHBIMU LEJISIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE TOHATUSA JUIsl OOBsICHEHHMsSI (AaKTOB U SIBJICHUM >KMBOM
IIPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYXKJEHUs (MHAYKTUBHBIC, JE€AYKTUBHbIC, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS] B PaCCMATPUBAEMbIX SIBICHUSAX, (OPMYIHPOBATH
BBIBO/JIbI U 3aKJIFOUEHHUS;

IIPUMEHSTh CXEMHO-MOJEIBHBIE CPECTBA Ul NPEACTABIEHUS CYLECTBEHHBIX CBA3EH U
OTHOIIIEHUN B M3y4aeMbIX OMOJOTHYECKHX OOBEKTaxX, a TaKKe MPOTHBOPEUYMM PA3HOTO PoOJa,
BBISIBIICHHBIX B PA3JIMYHBIX MHMOPMALMOHHBIX UCTOYHHUKAX;

pa3pabaTbIBaTh IJIaH PEIICHUs TPOOIEMBI ¢ YUETOM aHAIM3a UMEIOIINUXCS MaTepUaJIbHbBIX
Y HEMATEepUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JESATEIbHOCTb, OLIEHWBATH COOTBETCTBHE PE3YJIbTATOB ILIEJISAM,
OLICHUBATh PUCKU MOCIEACTBUN AESITEIbHOCTH;

KOOPJIUHUPOBAaTh W BBINOJHATH pPabOTy B YCJIOBHUSX pEalbHOTO, BUPTYAJIbHOTO U
KOMOHWHUPOBAaHHOTO B3aUMOJCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NPU PELUICHUH KU3HEHHBIX TPOOJIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKIE NeiCTBHS:

BJIQJIETh HABBIKAMH YY€OHO-UCCIIEI0BATEILCKOW U TTPOCKTHOM JEATEeILHOCTH, HaBBIKAMHU
pazpemieHusi mpobiIeM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSTEILHOMY IMOUCKY METOJIOB
pEeIICHUA NPAKTUYCCKUX 3a/lav, IPUMCHCHHIO Pa3JIMYHbIX METOAO0B IMO3HAHUS

WCIIONb30BaTh Pa3jIUYHbIE BUIBl JEATEIBHOCTH IO TOJYYEHHUIO HOBOIO 3HAHMS, €ro
HHTEpIIpETAllNN, npe06pa3OBaHmo U IIPUMCHCHUIO B y‘-Ie6HBIX CUTyalusax, B TOM YHCIIC IIPpU
CO3aHUH YUEOHBIX M COIIHAIBHBIX TPOEKTOB;

(hopMHUPOBaTh HAYYHBIN THI MBIIIJICHUS, BIAJACTh HAYYHON TEPMHUHOJIOTHEH, KITFOYEBBIMHU
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BBISIBJISITh IPUYMHHO-CJIEICTBEHHBIE CBA3M U AaKTyaJlU3UpOBaTh 3aJayy, BbIABUIATH
TUIIOTE3Y €€ PEeIeHUs], HAXOANUTh apryMEHTBI JUIs JOKa3aTeJIbCTBA CBOMX YTBEP)KICHUH, 3a1aBaTh
napaMeTpsl U KPUTEPUU PELICHHUS;

aHAJIM3MPOBaTh IIOJYyYEHHBIE B XOAC PEUICHMs 3aJaud pe3yJbTaTbl, KPUTUYECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM, OLI€HUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIIATH IIeJICHANPAaBICHHBIA MOUCK MEPEHOCa CPEICTB M CIIOCOOOB NIEHCTBUS B
npodeCCHOHATIBHYIO Cpeay;

YMETh TMEPEHOCUTh 3HAHUS B I[IO3HABATEIBHYI0 M NPAKTUYECKYI0  00IacTH
KU3HEJCATECIIBHOCTH;

YMETh HHTEIPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 001acTel;

BBIIBUTAaTh HOBBIE HUJACH, NpEAJararb OPUTHMHAIbHBIE IOAXOABI U PEIICHUs, CTaBUThb
po0OJIEMBI U 3a/1a4M, JOMYyCKAIOLIUE aJbTEPHATUBHBIE PEIICHNUS.

3) pa6ora ¢ ungopmanmei:

OPHEHTHUPOBATHCS B PA3IMYHBIX MCTOYHMKAX MH(OpMaImu (Tekcre yueOHOTO mocodus,
HAY4YHO-TIOMYJISIPHON JUTepaType, OMOJOTMUECKUX CIOBapsIX M CIPaBOYHMKAX, KOMIIBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTE), aHATU3UPOBATh HH(POPMALMIO PA3TUYHBIX BHIOB U (opM
IPECTaBICHUS, KpUTUUYECKU OLIEHUBATh €€ I0CTOBEPHOCTh U HEIPOTUBOPEUUBOCTb;

(dbopMyIHpOBaTH 3ampoChl M TPUMEHSTH pPa3IMYHBIE METOJIBI NPH TIOUCKE W OTOOpe
6uonornyeckoi MHGopMaIK, He0OXOIUMOM /7S BHIIIOJIHEHUS YUeOHBIX 3a/1a4;

MpUOOpETaTh OMBIT UCIOJIB30BaHUS MHPOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHMH,
COBEpILEHCTBOBATh KYJIbTYPY aKTHUBHOI'O HCHOJIb30BAHUS PA3JIMUHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpPATh ONTHUMAJbHYIO (QOpMY IMpeAcTaBiICHUS] OHOIOrMYECcKOn
uHpopManuu (cxembl, rpaduKu, TuarpaMMsbl, TaOJIHIIbI, PUCYHKH U APYTOe);

HCIIOJIb30BaTh HAy4yHBIH S3bIK B KauecTBE CPEIACTBA MpU paboTe ¢ OHOIOrHYEeCKOn
uHpopMaLnell: TPUMEHATh XUMHUYECKUe, (PU3MUECKHe M MaTeMaTU4YecKHe 3HAKH M CHMBOJIBI,
dbopmyrel, a0OpeBUaTypy, HOMEHKJIATypy, HCIOJb30BaTh W MPeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMUYECKHE CPECTBA HATIISAHOCTH;

BJIAQJIETh HAaBBIKAMH pPACIIO3HABAaHMS W 3aIlIUTHl WHPOpPMANWH, HWHOOPMAITMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBiajeHne yHHBePCAJIbHBIMH KOMMYHUKATHBHBIMM € CTBUSIMU:

1) o0menue:

OCYIIECTBISATh KOMMYHHKAIIMU BO BCeX cepax )KM3HU, aKTUBHO y4aCTBOBATh B IUAJIOTE
WIH JUCKYCCHU TIO0 CYIIECTBY OOCYXKJIaeMoil TeMblI (YMEHHE 3aJaBaTh BOIPOCHI, BHICKA3bIBAThH
CY)KICHHS OTHOCUTEIIbHO BBHITIOTHEHHS TMpeiaraeéMoil 3agadd, YYHTHIBAaTh HMHTEPECHl U
COTJIACOBAHHOCTD MO3ULUHN APYTUX YUaCTHUKOB JHANIOTa WA JUCKYCCUN);

pacrmo3HaBaTh HEBepOalbHBIE CpEACTBA OOIIEHHUs, MOHUMATh 3HAYEHUE COIUAIbHBIX
3HAKOB, Hpe}lHOCBIJ'IOK BO3HUKHOBCHUA KOH(i).]'H/IKTHI)IX CI/ITyaI_[I/II\/II, YMeTI) cCMATYATH KOHCb.]'II/IKTI)I nu
BECTH TIEPErOBOPHI;

BJIAACTH paSHHqHBIMI/I CHOCO6aMI/I O6HIGHI/I5[ nu B33PIMO)IC§ICTBI/I$I, IIOHUMATh HaMepeHI/IH
JIPYTHUX JIOACH, MPOSBIATh YBAKUTEIHLHOE OTHOIICHHE K COOECETHUKY U B KOPPEKTHOH (hopme
(bOopMyITUPOBATH CBOM BO3PAKCHHUS;

pa3BEPHYTO W JIOTUYHO M3JaraTh CBOK TOYKY 3PEHHUS C HCIOIH30BAHUEM SI3BIKOBBIX
CPEJICTB.

/
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MOHUMATh U MCIIOJB30BaTh MPEUMYIIECTBA KOMAaHAHON U MHIUBUAYAJIBHON pabOTHI MPH
peleHn OMONIOrnYecKoi nMpoosieMbl, 00OCHOBBIBAaTh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIIOBBIX
¢dbopM B3aMOAEHUCTBUS MPH PEIICHUH Y4eOHOH 3a1auu;

BbIOMPATh TEMAaTHKy M METO/Jbl COBMECTHBIX ACHUCTBUH € Yy4€TOM OOIIMX MHTEPECOB U
BO3MOKHOCTEH Ka)KJI0T'0 4I€HA KOJUIEKTHBA,

IIPUHUMATH LEJIM COBMECTHOM JEATENBHOCTH, OPraHU30BbIBaTb M KOOPIWHUPOBATH
JIEHCTBHS 110 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JEHCTBUM, PaCIpeIesaTh POJIM ¢ Y4ETOM MHEHUI
YYaCTHHUKOB, 00CYXJaTh pe3yJIbTaThl COBMECTHON PabOTHI;

OLIEHMBATh Kau€CTBO CBOEIO BKJIAJIa U KaXKJAOI'0 yYaCTHUKA KOMaH/Ibl B OOIUI pe3yabTaT
10 Pa3pabOTaHHBIM KPUTEPUSIM;

IpeaJIaraTb HOBBIE IPOEKTHI, OLICHUBATh MJEU C MO3ULMU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJIATh ITO3UTUBHOE CTPATETHMYECKOE IIOBEJCHUE B Pa3IUYHBIX CUTYyaLMsX,
HPOSIBJIATH TBOPUECTBO U BOOOpAKEHHE, ObITh MHUIIMATUBHBIM.

OBJjajieHHe YHUBEPCAJIbHBIMU PEryJsiTHBHBIMU J1€CTBUAMM:

1) camoopranuszanms:

WCIIOJIb30BaTh OWOJIOTUYCCKUE 3HAHWS JUIS BBIABICHUS MPOOJIEM M WX pEIICHUS B
YKU3HEHHBIX U Y4eOHBIX CUTYaIUsX;

BBIOMpATH HA OCHOBE OMOJIOTMUECKUX 3HAHUH IIEJIEBBIC H CMBICIIOBBIC YCTAHOBKH B CBOHMX
JNEUCTBUSAX M MOCTYIMKaX MO OTHOIICHUIO K XKMBOW MPHUPOJAE, CBOEMY 3J0POBBIO U 30POBBIO
OKPY>KaIOIINX;

CaMOCTOSITENILHO OCYIIECTBIISITh MMO3HABATEIbHYIO NESATEIBHOCTD, BBISBISATH MPOOIEMBI,
CTaBUTh M (OPMYIUPOBATh COOCTBEHHBIE 3a7aud B O0Opa30BATEIBHOW JIEATEIBHOCTH U
JKU3HEHHBIX CUTYalLMSIX;

CaMOCTOSATENILHO COCTABJISATH IIJIaH PEIICHHS TPOOJIEMBI ¢ YIETOM UMEIOIITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOUTEHUN;

JaBaTh OIEHKY HOBBIM CUTYaIIUsIM;

pacimupsaTh paMKHi y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEATOYTCHU;

JienaTh OCO3HAHHBIA BHIOOP, apTyMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTH 3a PEIICHUE;

OLIEHUBATh TPHUOOPETEHHBIN OTIBIT;

Croco0CTBOBATH (POPMUPOBAHUIO U TIPOSIBIICHUIO IIIMPOKON IPYAUIIMU B pa3HBIX 00JIACTIX
3HaHM, TOCTOSTHHO MOBBIIIATh CBOM 00Pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JESATEIBHOCTb, OLIEHUBATh
COOTBETCTBUE PE3Y/IbTATOB LEISIM;

BIIQ/IETh HABBIKAMU TIO3HABATENbHOMN pe(hIeKCUU KaK OCO3HAHMS COBEPIIAEMBIX ACHCTBUIA
N MBICITIUTCIIbHBIX MTPOIECCOB, UX PE3YJIbLTATOB U OCHOBaHI/IfI, HUCIIOJIB30BATh HpI/IéMBI pe(l)J'IGKCI/II/I
JUTSL OIICHKH CUTYAI[H, BBIOOpA BEPHOTO PEIICHHUS,

YMETb OLICHUBATDh PUCKHU 1 CBOCBPEMCHHO INPUHUMATDh PCHICHUS 110 UX CHUXKCHUTO,

MPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATU3E PE3YIbTATOB JIE€ATEIIbHOCTH;

3) npuHsATHE ceds M APYrux:

IMpUHUMATh C€6$I, IIOHHMMas CBOM HEJOCTATKN U JOCTOMHCTBA,

IIPUHUMATh MOTHUBBI U apIYMEHTHI IPYTHX IIPHU aHAIN3€E PE3yNIbTaTOB AEATEIbHOCTH;
IIPU3HABAThH CBOE MPABO U MPABO JPYTUX Ha OLIMOKHY;
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[IpenmerHbie pe3ynbTaThl OCBOSHHSI cOJepKaHHs yuyeOHoro mpeamera «buoiorus» Ha
yriryOnéHHOM yYpOBHE OPHEHTHPOBAHBI Ha obecrieueHme npoQHIBLHOTO
oOyuenus oOyuaromuxcst Ouonoru. OHU BKIIOYAIOT: cnenuduyeckne s OHOJIOTHH HaydHbIE
3HAHMS, YMEHHUS U CIIOCOOBI ICHCTBUI IO OCBOCHUIO, HHTEPIPETALINH U TPE0OPa30BAHUIO 3HAHUH,
BUJIBI ICATEIIEHOCTH TI0 TIOJIYYECHUIO HOBBIX 3HAHUH M UX MPUMEHEHHIO B PA3JIMYHBIX YUCOHBIX, a
TaKKe B PEAJIbHBIX J)KU3HEHHBIX CUTyalusx. [IpeaMeTHbIe pe3ynbTaThl MPEACTaBICHBI MO TO1aM
U3YUYCHHS.

[IpenMerHbie  pe3ynbTaThl OCBOeHUs ydeOHoro mpenmera «buonorus» B 10
Kaacce JOJDKHBI OTpaXkarTh:

c(OpPMUPOBAHHOCTH 3HAHUN O MECTE U POJIU OMOJIOTUU B CHCTEME €CTECTBEHHBIX HAYyK, B
(opMHpPOBAHNH €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, B MO3HAHUN 3aKOHOB IIPUPO/IBI M PEIICHUN
po0JieM pallMOHAIBHOTO MPUPOIOTIONb30BAHMS, O BKJIAI€ POCCHICKUX U 3apYOCKHBIX YUEHBIX B
pa3BuTHE OMOJIOTUH;

BIIQ/ICHUE CHUCTEMOW OHMOJOTMYECKHX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIOJATAIOIINE
OMOJOrMYEeCKrEe TEPMHUHBI U TIOHATUS (JKU3Hb, KJIETKAa, OpraHu3M, MeTaboJu3M, IrOMEocTas,
CaMOpETYIISIIHSI, CAMOBOCIIPOU3BEICHHIE, HACIEICTBEHHOCTh, N3MEHYMBOCTh, POCT U Pa3BUTHE),
ouonornueckue Teopun (kierouyHas Teopus 1. llIBamna, M. llneiinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HaciencTBeHHocTu T. Moprana), yuenus (H. U. BaBunoBa — o menrpax
MHOT000pa3usi U MPOUCXOKACHUS KyJIbTYPHBIX PAaCTEHMI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
MIEPBOTO MOKOJIEHHUS, PACUIEIUIEHUS, YUCTOThI TAMET, HE3aBUCUMOro HacieaoBanus 1. Mengaens,
FOMOJIOTUYECKUX PSJAOB B HaciencTBeHHoM wu3MeHunBoctu H. V. BaBumoBa), mpuHIUIIBI
(KOMILIIEMEHTapHOCTH );

BJIa/ICHHE OCHOBHBIMU METO/IAMU HAYYHOI'O IMO3HAHUS, UCIIOJIb3YyEMbIX B OMOJIOTHYECKUX
UCCIIEIOBAaHMSX JKUBBIX O0OBEKTOB (ONMMCaHUE, N3MEpEHUEe, HabI0AeHNE, SKCIIEPUMEHT);

YMEHHE BBIJIEIATh CYHIECTBEHHbIE MTPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U IYKAPHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHW3MOB, B TOM 4Hucie OakTepuid, rpubOB, pacTeHHH,
JKUBOTHBIX U YEJIOBEKA, CTPOEHUSI OPTaHOB M CUCTEM OPraHOB PAaCTEHHIl, KUBOTHBIX, YEJIOBEKa,
IIPOLIECCOB KU3HEACITEIbHOCTH, IPOTEKAIOIINX B OPraHU3MaxX pacTEHUH, )KUBOTHBIX U YEJIOBEKA,
OMOJOTMYECKHUX IIPOLECCOB: 0OMEHA BEeUIeCTB (METAa00IM3M), IPEBPALLEHUS SHEPTUU, OPOKEHNUS,
aBTOTPO(HOIO U reTepoTpPOHOr0 TUIIOB MUTAHUS, (POTOCUHTE3a M XEMOCHHTE3a, MUTO34a, Meii03a,
raMeToreHesa, sMOpuUoreHesa, MOCTAIMOPHUOHAIBHOTO pa3BUTHS, Pa3MHOXKEHUS,
UH/IMBUYaJIbHOTO DPa3BUTHs OpraHu3Ma (OHTOreHe3a), B3aWMOJICHCTBHUS TEHOB, TeTepo3uca,
HCKYCCTBEHHOI'O 0TOOpa;

YMEHHE YCTAaHABJIMBATH B3aUMOCBSI3U MEXKAY OpPraHOMJAMHU KIETKH U UX (PYHKIHSIMH,
CTPOEHHEM KJIETOK pa3HbIX TKaHeW U X (QYHKIUAMHU, MEXy OpraHaMU U CUCTEMaMH OPraHOB Y
pacTeHHi, >KUBOTHBIX M YeJOBEKa M HX (QYHKUUAMH, MEXKIY CHUCTEMaMH OpPraHoB M HX
GyHKIUSAMHE, MEXAY JTanmaMu OOMEHa BEIIeCTB, dTalaMH KJIETOYHOTO IHMKJIa U KU3HEHHBIX
IIUKJIOB OPraHU3MOB, J3TalmaMH SMOPHOHAIBHOTO PAa3BUTHS, TE€HOTUIIOM U  (PEHOTUIIOM,
denotunom u pakTopamu cpeabl OOUTaHUS;

YMEHHE BBIABIATh OTIIMYUTENbHBIE MPU3HAKU JKUBBIX CHUCTEM, B TOM UHUCIIE PACTEHHH,
’KMUBOTHBIX U YEJIOBEKa;

YMEHHUE UCIOIb30BaTh COOTBETCTBYIOIINE aPTyMEHTHI, ONOIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIMKY JJISl I0Ka3aTelIbCTBA POACTBA OPraHU3MOB PAa3HBIX CUCTEMAaTUUYECKUX IPYIIIL,

YMEHHUE peliaTh OMOJIOTMYECKHE 3aJaud, BBIABISATH NPUUYMHHO-CIEACTBEHHBIE CBS3U
MEX]1y UCCIIETyEMbIMU OMOJIOTUYECKUMH ITPOLECCAMHU U SIBICHUSIMHU, 1€7aTh BHIBOJIBI U TPOTHO3BI
HA OCHOBAHMH IOJYUYEHHBIX PE3YIbTATOB;
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YMEHHE BBITOJIHATH JJAOOPATOPHBIY U MPAKTHYCCKUE Pa0bOThI, COOIIOAATh MpaBHia MpH
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9NEK %OELE@HIQ c OTC3HhI, POBEPATHL HUX OKCICPUMCHTAJIBHBIMH CPCACTBAMU,

CepTudukaTt ommppnygmgggmgppg?gmw, aHAJIU3HPOBATH IIOJIYYCHHBIC PE3YJILTATHI U J€IaTh BHIBOBI,
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YMEHHE y4acTBOBAaTh B Y4eOHO-HCCIIENOBATENLCKONH paboTe Mo OMOJIOTHUHU, SKOJOTUU U
MEIUIMHE, TPOBOJUMOM Ha 0a3e HIKOJIBHBIX HAYYHBIX OOILIECTB, M ITYyOJMYHO MPEACTaBISATH
MOJTy4YECHHBIE PE3YJIbTAThl HA YICHUYECKUX KOH()EPEHIUX;

yYMEHHE OIICHHBATh OJTHYECKHE AaCHEeKThl COBPEMEHHBIX HCCIEIOBaHUH B o0macTu
Ouonoruu W MenuIUHBI (KJIOHHPOBAaHHE, HCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAalpaBICHHOE
MU3MEHEHHE TeHOMa U CO3[aHNe TPAHCTECHHBIX OPraHU3MOB);

YMEHHUE OCYILECTBIISATH OCO3ZHAHHBIN BBHIOODP Oymymieil mpodeccnoHaabHON AeITeIbHOCTH
B o0yiacTh OHMOJIOTHH, MEIUIHMHBI, OWOTEXHOJOIMH, BETEPUHAPHH, CEILCKOTO XO3SICTBa,
NUIIEBOM TMPOMBIIUIEHHOCTH, YIJIYOJISATh TIO3HABATENIbHBIM WHTEpPEC, HAINpPaBICHHBIM Ha
OCO3HAaHHBI BBIOOP COOTBETCTBYIOIIEH mpodeccud M MPONODKEHHE OHMOJIOTHYECKOTO
00pa30BaHUs B OPraHU3aLHUAX CPETHETO MPO(ECCHOHATBFHOTO U BBICILIET0 00pa30BaHMUS.

IIpenmetHble  pe3ynbTaThl OCBOEHHUS  ydeOHoro mnpenmera «buonorus» B 11
KJlacce 0JKHBI OTpaXxarh:

c(OPMHUPOBAHHOCTb 3HAHUI O MECTE U POJIM OMOJIOTHH B CUCTEME €CTECTBEHHBIX HAyK, B
(OopMHpPOBaHUN COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHBI MHpa, B TMO3HAHWU 3aKOHOB
HOPUPOJBI U PEIIEHUHU HKOJOTHYECKUX MPOOJIeM 4YeloBEYeCTBa, a TAKXKe B PEIIEHUU BOIPOCOB
paIMoOHATFHOTO MPUPOIOTIONB30BaHUS, M B JOPMUPOBAHUH IIEHHOCTHOTO OTHOIIECHHS K IPHPO/IE,
00I1eCTBY, YEJOBEKY, O BKJIAJ€ POCCHUHCKMX U 3apyOeXHbIX YuEHBIX-OMOJIOTOB B pa3BUTHE
OuoJIoruu;

YMEHHUE BIIAIETh CUCTEMON OMONIOTMYECKUX 3HAHUM, KOTOpas BKJIIOYACT OMpEAEICHUs U
MOHMMAaHHUE CYITHOCTH OCHOBOIOJAralomuX OWOJIOTUYECKUX TEPMHHOB M TIOHATHHA (BUJ,
JKocHucTeMa, Ouocdepa), Owosornueckue Teopur (dBomrorMoHHAs Teopus Y. JlapBuHa,
CUHTEeTHUecKass Teopusi 3Boitounn), yueHus (A. H. CeepuoBa — 0 HyTSX M HaNpaBICHUSIX
sBosronny, B.M. BepHaackoro — o 6uocdepe), 3akoHbl (reHeTnyeckoro paBHosecus k. Xapau
u B. BaiinOepra, 3apoasimieBoro cxoactsa K. M. bapa), npasuna (Munumyma FO. Jlubuxa,
HKOJIOTUYECKOM MUpaMUIbl SHEPTHH), runoTe3sl (runoresa «mupa PHK» V. I'mnGepra);

YMEHHE BIAJIETh OCHOBHBIMH METOJAMH HAyYHOTO TIO3HAHUS, WCIIOIb3YEeMBIMH B
OMOJIOTHYECKUX HCCIIEAOBAHUAX JKUBBIX OOBEKTOB M JKOCHUCTEM (OMHMCaHUE, H3MEpEHHe,
HaOJr0/IeHNe, HPKCTIIEPUMEHT), CIIOCO0aMHU BBISBJICHHUS M OLIEHKH aHTPOIIOTCHHBIX M3MEHEHHH B
IIPUPOJIE;

YMEHHE BBIJICNATh CYIIECTBEHHbIE NPU3HAKU: BUJOB, OHMOTEOIIEHO30B, HKOCUCTEM H
O6uocdepsl, CTAOMIM3UPYIOIETro, MABMKYLIETO U pa3pbIBAIOIIErO €CTECTBEHHOro 0TOopa,
AJJIONATPUYECKOI0 M CUMIATPUUYECKOT0 BU000pAa30BaHus, BIUSHUS JIBUKYIUX CHII 3BOJIOLUU
Ha TeHO(OH]] MOMYJISALUN, TPUCIOCOOTEHHOCTH OPraHU3MOB K cpele OOMTaHMs, YepeOBaHUS
HaIpaBJIEHUH 3BOJIIOLUHU, KPYTOBOPOTA BEIIECTB M MOTOKA SHEPTUU B IKOCUCTEMAX;

YMEHHUE YCTAaHABJIMBAaTh B3aMMOCBS3U MEXJAy MpPOIECCaMH HBOJIOLHUH, JBUKYIIUMHU
CHJIAaMU aHTPOIOTeHe3a, KOMIOHEHTAaMHU PA3JIMYHBIX 3KOCHCTEM M MPUCHOCOOIEHUSMU K HUM
OpPIraHU3MOB;

YMEHUE BBISIBIISITh OTIMYUTEIbHBIC TPU3HAKH KUBBIX CUCTEM, IPUCIIOCOOICHHOCTh BUIOB
K cpele oOuTaHMs, aOMOTUYECKMX M OMOTHYECKHX KOMIIOHEHTOB IKOCHUCTEM, B3aUMOCBS3EH
OpraHU3MOB B COOOIIECTBaX, aHTPONIOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHUE UCIOIb30BaTh COOTBETCTBYIOIINE aPTyMEHThI, OMOJIOTHUECKYIO TEPMUHOJIOTHIO U
CHUMBOJIUKY JUIsl JOKa3aTellbCTBa pOJICTBA OPTraHW3MOB pa3HbIX CHCTEMAaTHUYECKUX TIPYIIII,
B3aMMOCBSI3M OPraHU3MOB U Cpebl OOMTAaHHUsS, €IMHCTBA YEIIOBEUECKUX pac, HEOOXOAUMOCTH
COXpaHEHHs] MHOrooOpasusi BUAOB M DKOCHCTEM KaK YCIIOBUS COCYLIECTBOBAHMSI IMPUPOJBI U
4eJI0BEUYECTRA,;
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nd BERIRAH M RANACGRIY e raros;




YMEHHE BBIMOIHATH Ja00paTOpHbIE U MPAKTUYECKHE paboThl, COONMIOIATh MpaBUiIa MpU
paboTe ¢ yueOHBIM U JIa0OPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHUE BBIIBUraTh THUIIOTE3bl, MPOBEPATh HMX OSKCIEPUMEHTAIBHBIMU CpPEICTBAMHU,
bopMyHpys 1IeNb UCCIISIOBAHUS, aHATM3UPOBATh MOJTYUYCHHBIC PE3YIIbTAThI U JIENIaTh BHIBOJIBI,

YMEHHE y4acTBOBATh B Y4eOHO-HCCIIEIOBATEIBCKOW paboTe 1Mo OMOJIOTHUH, SKOJOTHUU H
MEIUIMHE, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOLIECTB, W MYOJHYHO TPEICTABIATH
MOJTy4YECHHBIE PE3YJIbTAThl HA YIEHUYECKUX KOH(DEPEHIIX;

YMEHHUE OICHUBATh THUIOTE3bl W TEOPHH O TPOMCXOXICHUHM JKU3HHU, YEIOBEKa U
YeJOBEYECKHX pPac, O MPHYMHAX, MOCIEACTBUAX M CIIOCO0AaX NPEAOTBPALICHUS TTI0OATBHBIX
W3MEHEHUH B Ouocdepe;

YMEHHUE OCYILECTBIISATh OCO3HAHHBIN BBIOOp Oyaymiei mpodeccuoHanbHOM 1eATeIbHOCTH
B o00macTu OWOJIOTHH, OKOJOTHH, NPUPOIONOIb30BAHUS, MEIAHMIMHBI, OHOTEXHOJOTHH,
NICHXOJIOTHH, BETEPUHAPHH, CEIBCKOTO XO3AWCTBA, MHUILEBOW MPOMBIIIJICHHOCTH, YTIYOIsATh
MI03HABATENbHBII HHTEPEC, HAPABJICHHBIA Ha OCO3HAHHBIN BEIOOP COOTBETCTBYIOIIECH MTpodeccun
U MIPOJOJDKEHHE OMOIOTHYECKOT0 00pa30BaHMsl B OpraHU3AIMIX CPETHETO MPOPeCcCHOHATHLHOTO
Y BBICIIIETO 00pa30BaHHSI.
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TemaTuyeckoe MIAHMPOBAHUE

10 KJIACC
Ne  |HaummeHoBaHue pa3aenoB U TEM POTPaMMBbI KonunuecTBo vacoB DnexTpoHHbIE (IUPPOBEIC)
/T o0pa3oBaTenbHbIE PECYPCHI
Bcero| KonTposbHbie [IpakTuueckue
paboThI paboThI
1 buonorus kak Hayka 1
2 JKuBbIe cHCTEMBI U UX H3y4YEHUE 2
3 buonorus kineTku 2 0.5
4 XHUMHYECKash OpraHu3anusl KIETKU 10 1
5 CrpoeHue 1 pyHKIMU KIETKU 8 2
6 OOMeH BelecTB U MPEBpaIICHUE SHEPTHHU B KIIETKE 9 1
7 Hacnencreennas undopmarus u peanusaius e€ B 9 0.5
KJIETKE
8 JKW3HEHHBIN IIUKIT KIETKA 6 1
9 Crtpoenue u GyHKIIMH OpraHu3MOB 17 1.5
10 |Pa3MHOKEHHE ¥ Pa3BUTHE OPraHU3MOB 8 1.5
/
o 11 e AQHYMER K QAB.@J%HI‘BGHHOCTI/I u 2 0.5
PRRSIR IR0
CepTupuKkaTQE4IE807EIEECIQSAIEICOEERZCIBEQED
Oenctentedéh ¢ (3AROBOMCPEHOTOE. BAZTICICTBEHHOCTH 10 1

Bnapgeney KyHu M

anga KDpbesHa

o




HanmenoBanue pa3zneinoB 1 TeEM IPOrpamMMel

KonnuectBo yacoB

DnekTpoHHbIe (IU(PPOBEIE)

n/m o0pa3oBaTenbHbIE PECYPCHI
Bcero| KonTposibHbie [IpakTnueckue
paboThI paboThI
13 |3aKOHOMEPHOCTH U3MEHUYNBOCTHU 6 1
14 |T'eneruka yenoBeka 3 0.5
15 |Cenexuusi OpraHu3MoB 4 1
16 |BbuOTEXHOJOTHSA U CUHTETUYECKAst OUOIOTHs 4
17  |Pe3epBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 |0 13
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11 KJIACC

Ne |HaumeHOBaHuME pa3zienoB U TEM NPOrpamMMBbl KonnuecTBo yacos OnextponHbie (IU(POBLIE)
/11 o0pa3oBaTeNbHbBIE PECYPCHI
Bcero| KonTponbHbie IIpakTrueckue
paboThI paboThI
1 3apoxaCHUE U PA3BUTHE IBOJIIOIIMOHHBIX TTPEICTABIICHUN B 4
Ounonoruun
2 MukposBontonus 1 e€ pe3yabTaTbl 14 2
3 MakposBontonus 1 €€ pe3yJabTaTbl 6
4 [TpoucxoxaeHne u pa3BUTHE KU3HU Ha 3eMile 15 1.5
5 IIpoucxoxaeHNE YET0BEKA — AHTPOIIOTEHES 10 1
6 DKoJoTusl — HayKa O B3aMMOOTHOILIEHUSAX OPraHU3MOB U 3 0.5
HaJOPraHU3MEHHBIX CUCTEM C OKPYXKaroIleH cpeloi
7 Opranusmesl 1 cpesia 0OuTaHHs 9 1.5
8 OKoJ0rus BUJ0B U MOIMYJISILUN 9 0.5
9 DKosorus cooOuiecTB. DKOJIOTHIECKUE CUCTEMbI 12 0.5
10 |buocdepa — rinobdanpHas IKocHcTEMA 6
4 N
T TeBRYMERY FRIACREE 6
o SAEKTPORHOMTTOARMCHIO
12 [Pe3epBHOE BpeMsl 8

CepTtugukar OE4
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Ne  |HanmeHnoBaHMe pa3iesioB ¥ TEM IPOrPAMMBI

KomnunuectBo uacoB

DnekTpoHHbIE (IUPPOBHIE)

n/n o0pazoBaTeNbHBIE PECYPCHI
Bcero| KonTposbhbie [IpakTrueckue
paboThI paboThI
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 |0 7.5
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ITPOBEPAEMBIE HA EI' 11O BHOJIOT'UY TPEBOBAHUA K PE3YJIBTATAM
OCBOEHHMA OCHOBHOMU OBPA3OBATEJIBHOU ITPOI'PAMMBI CPEJHET'O
OBLIET'O OBPA3OBAHUA

Kon
NpoBepPsIEeMOro
TpedoBaHus

IIpoBepsiemble TPeOGOBaHMS K PEAMETHBIM Pe3yJibTATaAM OCBOECHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpamMMbl CpeIHEro 001ero
o0pa3zoBaHusi

ChopMUpOBaHHOCTh 3HAHWW O MECTE W pOJIM OHOJOTUU B CHCTEME
€CTECTBCHHBIX HayK, B ()OPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHOHAYYHOU
KapTUHBI MHUpPA, B IMO3HAHWW 3aKOHOB MPHUPOABI W PEHICHHH KHU3HECHHO
BaKHBIX COIMATBLHO-ITHUYECKUX, SKOHOMUYECKUX, IKOJOTHYCCKUX TPOOIeM
YeIIOBEYECTBA, a TaKKe B PEIICHWH BOIPOCOB PAIMOHAIBHOTO TPHUPO-
JIOTIONIb30BaHUs, B (DOPMHPOBAHUM IICHHOCTHOTO OTHOIIEHUS K MPHUPOJE,
0o0IIeCTBY, YENOBEKY; O BKIAAC POCCHUUCKHX W 3apYOCIKHBIX YUIEHBIX —
OMOJIOTOB B pa3BUTHE OMOJIOTHH

Bnagenue cucreMoil 3HaHHMH 00 OCHOBHBIX METOJIaX HAy4YHOI'O MO3HAHUA,
UCIIONIB3YEMBIX B OHOJOTMYECKHUX HCCIEIOBAHUSIX JKUBBIX OOBEKTOB U
9KOCUCTEM (OmHCcaHue, U3MEPEHHUE, MPOBEJACHUE HAOII0ACHUI); crioco0aMu
BBISIBJICHHS U OLIEHKU aHTPOIIOTEHHBIX U3MEHEHUH B IPUPOJIE.

YMeHue BBIABUTATh THUMOTE3Bl, MPOBEPATh HUX OKCIEPUMEHTATHLHBIMU
cpenctBamu, GOpPMYIUPYS 1EJIb UCCIEOBAHUS, aHATTU3UPOBATH MOTYYCHHBIC
pe3yNbTaThl U A€NaTh BHIBOBI.

BrlsiBneHne 3aBUCUMOCTH MEXKIYy MCCIEAYEMbIMU BEITUYMHAMHU, OOBSICHEHNE
HOJYYEHHBIX Pe3yJIbTaToB U (OPMYIMPOBAHKE BBIBOAOB C UCIOJIb30BAHUEM
HAy4YHBIX MOHITHI, TEOPHUI U 3aKOHOB

YMeHue  BiageTh  CHCTEMOHl  OWMOJIOTMYECKHMX  3HaHHWI,  KoTopas
BKJTIOYAET: OCHOBOIIOJIATAFOIINE OMOJIOTMUECKUE TEPMHUHBI M TIOHATHS (KU3Hb,
KJIeTKa, TKaHb, OpraH, OpPTraHW3M, BHWJ, TOMYJISIIINS, SKOCHCTEMa, OWOIICHO3,
ouocdepa; MeTaboI3M, TOMEOCTa3, KIICTOYHbI UMMYHUTET, OMOCHHTE3 Oelka,
OHOITOJIMMEPBI,  JTUCKPETHOCTh,  CAMOPETYJISAINS,  CaMOBOCIPOM3BE/ICHHE,
HACJIEICTBEHHOCTh, I3MEHUYMBOCTh, SHEPTO3aBUCHMOCTbD, POCT U PA3BUTHUE);

Oouonoruueckue Tteopuu: kierouyHas teopus T.IlIBanna, M. Illnelinena,
P. Bupxosa; KIJIOHAJIbHO-CEJIEKTUBHOTO MMMYHHTETA I1. Dpnux,
.M. MeyHnnkoBa, XpOMOCOMHas TeOpus HacieAcTBeHHocTu T. Moprana,
3aKo0H 3apozpleBoro cxonacrsa K. bapa, asomonnonnas reopus Y. JlapBuna,
CHHTETHYECKasi TEOpHUsl SBOJIOIMH, Teopus anTpornorenesza Y. Jlapsuna; Teo-
pust OuoreoneHoza B.H. CykauéBa; yuenune H.M. BaBuioBa o ueHrpax
MHOT0O0pa3usi M TPOUCXOXKICHHUS KYyJIbTYpHBIX pAacTEHUl, YydeHue
A.H. Cepepiiopa 0 myTdx W HampaBlIeHHUsX sBomonuu, ydenue B.W. Bep-
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3aKOHBI JUHOO pasmf IIOTOMKOB nepBoro ITOKOJICHHUA, paCH_Iel'IJ'IeHI/ISI

SAPESEAEOB,/ C1BEBABUCUMOrO | HacienoBaHus npu3zHakoB . Mennens;
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Kon
NPoBePSIEMOro
TpeOoOBaHUSA

IIpoBepsiemble TpeOOBaHMSA K MPeAMETHBIM pe3yJIbTATAM OCBOEHHUS
OCHOBHOI 00pa30BaTe/IbHOW MPOrpaMMbl CPeHEro 0o1ero
o0pa3oBaHus

CLEIJICHHOTO HACNEOBaHUsI MPU3HAKOB W HAPYIICHHS CLEIUICHUS T'€HOB
T. Moprana; TOMOJIOTUYECKHX pPSJIOB B HACIEACTBEHHON HW3MEHYUBOCTU
H.U. BaBunoBa; reHernmueckoro paBHoBecus Jlk. Xapau u B. BaitnOepra;
3apoapiieBoro cxojacrsa K. bapa; ouorenernyeckuii 3akon . ['ekkens, O.
Mionnepa);

IPUHLIMIIBI (YUCTOTHI FaMET, KOMILJIEMEHTAPHOCTH);

npaBuwia (MuHumyma FO. JIubuxa, 5KOJOTMUECKOM NUpPaMUABI YUCET,
01OMacchl U YJHEPTHUH);

runote3bl (koanepsatHoil A.M. Onapuna, nepBuuHoro 0ynboHa J[x. XonaeiiHa,
mukpochep C. Dokca, pudosuma T. Uek)

YMmenue peuiaTh MOHUCKOBLBIC OMOJIOrYECKHUE 3aaa4u, BBIABJIATH MPUYUHHO-
CJIICACTBCHHBIC CBsA3U MCKAY UCCIICAYCMbIMU OHOJIOrMYECKUMHU O6T>CKTaMI/I,
npoueccaMu 1 ABJIICHUAMU; ACIIATb BBIBOAbI W IIPOTHO3bI HA OCHOBAHUU IIOJIY-
YCHHBIX PE3YJIbTATOB;

COCTAaBJIATb TCHOTHIIMYCCKUEC CXCMblI CKPCIIMBAHUA [JI1 PA3HbIX THUIIOB
HaCJICAOBAaHWA IIPU3HAKOB Y OPIraHU3MOB, COCTABJIATE CXEMBI IIEPCHOCA BCILICCTB
1 SHCPIr'ur B SKOCUCTEMAX (I_ICHI/I IHUTaHWs, ITUIICBLIC CCTI/I)

YMeHue ycTaHaBIMBaTh B3aUMOCBSI3M MEXKIY CTPOCHHEM U (DYHKUIHIMHU:
OpPraHOUJIOB, KJIETOK Pa3HBIX TKAHEW, OpraHaMd U CHCTEMAaMH OPIaHOB Y
pacTeHMi, XUBOTHBIX U YENOBEKa; MEXIy 53TarnaMu OOMEHa BEIIECTB;
dTallaMM KJIETOYHOI'O LMKJIA U YKU3HEHHBIX LUKIOB OPraHU3MOB; 3TallaMu
AMOpPHOHANILHOTO Pa3BUTHUS; T€HOTUIIOM M (EHOTUIIOM, (PEHOTUIIOM U (ak-
TOpaMH Cpefibl OOMTaHUs; MPOLECCaMU HBOJIOLUM; ABWXKYIIMMU CUJIAMU
aHTPOIIOTEHE3a; KOMIIOHEHTaMU pa3IMyYHbIX 9KOCUCTEM u
IpUCHoCcOOICHUSIMU K HUM OPTaHU3MOB

VYMeHue BbIACIATh CYILICCTBCHHBLIC ITPHU3HAKU:

CTPOCHHS BUPYCOB, KIETOK MPOKAPHUOT W 3YKAPHOT; OJHOKJICTOYHBIX U
MHOTOKJICTOYHBIX OpPraHW3MOB, BHJIOB, OHOTEOIEHO30B, DJKOCHCTEM U
O6uocdepsl; CTPOCHUSI OPraHOB U CHCTEM OpPraHOB PACTCHHUH, XKUBOTHBIX,
YeNIOBEKa; IMPOILIECCOB KU3HENEATEIILHOCTH, MPOTEKAIONIMX B OpPraHU3Max
pacTeHUM, >KMBOTHBIX M YEJOBEKAa; OWOJOTHYECKHX IMPOIECCOB: OOMEHa
BeriecTB (MeTabonu3m), HH(GOPMALIUK U TPEBPAILEHUs] YHEPTHH, OPOKECHUS,
aBTOTpO(PHOTO ¥ TEeTepoTpOHOr0 THUIIOB THUTaHUs, (POTOCHHTE3a W
XEMOCHHTE3a, MHUTO32, Meno3a, raMeToreHesa, IMOpHOreHesa,
MOCTAIMOPHOHAITBHOTO Pa3BUTHSI, PA3MHOKEHUS, HHIUBUTyaTbHOTO Pa3BUTHS
opranm3Ma (OHTOT€HE3a), B3aWMOJCWUCTBHUS TE€HOB, TeTepo3uca; ACUCTBUN
HCKYCCTBEHHOI'0 0TOOpa, CTAOMIN3UPYIOIIETO, IBUXKYILETO U Pa3phIBAOLIETO
€CTeCTBEHHOTO  OTOOpa;  ajUIONaTpU4YecKoro W CHMIIATPHUYECKOTO
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BUI000Pa30BaHNs; BIMSIHIS VIBIDKYILIMX CHJI 3BOJIOLUMU Ha reHo(OH[ mo-
EHTMQETPGAtdCOOICHHOCTH OPraHU3MOB K cpelie OOMTaHUs, Yepe1OBaHUS
HHOPRBIGANIM ObEItoMY; KpyroBOpoTa BEHIECTB W IOTOKAa SHEPrUU B
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Kon IIpoBepsiemblie TPeOOBAHUA K MPEAMETHBIM Pe3yJbTATaM 0CBOCHUS

NPoBePSIEMOro OCHOBHOI 00pa30BaTe/IbHOW MPOrpaMMbl CPeHEro 0o1ero
TpeOoOBaHUSA o0pa3oBaHus

ChopMHPOBAaHHOCTH YMEHHS BBIICNATH CYIIECTBEHHBIC MPU3HAKH BHPYCOB,
KJIICTOK IPOKApHUOT W JYKApUOT, OJHOKJIICTOYHBIX W MHOT'OKJICTOYHBIX
OPTraHHU3MOB, BUJIOB, OMOTreoIeH030B u 9KOCHUCTEM;
0COOCHHOCTH IIPOLIECCOB OOMEHA BEILIECTB U IPEBPAILICHUS SHEPTUH B KIIETKE,
(doTOCHHTE3a, TIACTHYECKOTO W IHEPreTHYecKOro oOMEHa, XEMOCHHTE3a,
MHUTO3a, MeHo03a, OIUIOJOTBOPEHHUS, PpA3BUTHS U Pa3MHOXKEHUS,
WH/IMBUIYAIbHOTO  Pa3BUTHS  opraHu3ma (OHTOreHes3a), OOppOBI 3a
CYILIECTBOBAHNE, €CTECTBEHHOTO orbopa, BU/1000pa30BaHMA,
pUCNOocOOJICHHOCTH OPTaHU3MOB K Cpejie OOUTaHMS, BIMSHUAS KOMIIOHEHTOB
HKOCUCTEM, aHTPOIOT€HHBIX M3MEHEHHUH B DKOCHCTEMax CBOEH MECTHOCTH,
KPYrOBOPOTa BEIIECTB M MPEBPAIICHUS SHEPTUH B Onocdepe

YMeHHe HCMOIb30BaTh COOTBETCTBYIOIIUE AapTryMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY Uil JOKa3aTeIbCTBa POJCTBA OPraHU3MOB
pa3HbIX CHUCTEMAaTUYECKUX TPYII; B3aUMOCBS3M OPraHU3MOB U CPEJbI
o0uTaHUs; €IMHCTBA YEJIOBEUECKUX pac; HEOOXOAUMOCTH 3I0pOBOro 0Opaza
JKU3HH, COXPAHEHMsSI Pa3HOOOpa3usi BUIOB M HKOCHUCTEM KaK YCJIOBUS
COCYIIIECTBOBAHUS PUPOJBI U YEJIOBEUECTBA

YMeHne ~ KpUTHYECKH  OLEHUBATh  WHGPOpPMANHI0  OHOIOTHYECKOTO
COJCpXKAHUSA; HMHTEPIPETUPOBATh STUYECKUE ACHEKThl COBPEMEHHBIX
UCCJIEIOBaHUM B OWOJIOTMH, MEAMILIMHE, OMOTEXHOJIOTMH; paccMaTpUBaTh
ry00anbHble SKOJIOTHYECKHE MPOOJIeMbl COBPEMEHHOCTH, (OPMHUPOBATEH IO
OTHONIEHHIO K HUM COOCTBEHHYIO MO3UIIHIO

MHNEPEYEHDB 2JIEMEHTOB COJAEPKAHUSA, TIPOBEPSAEMBIX HA EI'I 110
BHUOJIOI'MHN

Kon

IIpoBepsieMblii 3JIeMEHT COAEePKAHMS

buonorns xak HayKa. JKuBnle cucTeMBI 1 UX HU3YUCHUC

1.1

COBpCMeHHaH ouonorus - KOMIIJICKCHAas HayKa. buonoruueckue HAayKHn
H HN3Yy4YaCMbIC HMHU HpO6J’IeMBI. (DyH}IaMeHTaJ'IBHI)Ie, MPUKIAAHBIE W ITOHMCKOBBIC
HAYYHBIC UCCIICAOBAHUS B OHOJIOTUH.

3HaueHue 6uosoruu B (OPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTHUHBI
mupa. [Ipodeccun, cBszannbsle ¢ Omosnoruei. 3HaueHne OMOJOTHH B MPAKTHYECKOM
JeSITEIbHOCTH YeJIOBeKa: MEIMIIMHE, CETbCKOM X031 CTBE, TPOMBIIIIIEHHOCTH, OXpaHe

/
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IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS

JKusple cHCTEMBI Kak npeaMET U3YUCHUA ouonorun. CBOMCTBA JKUBBIX CHCTEM:
CAUHCTBO XUMHYCCKOI'0 COCTaBa, NUCKPCTHOCTb U HEJIOCTHOCTb, CIIOKHOCTH U YIIO-
PAAOYCHHOCTb CTPYKTYPBI, OTKPBITOCTb, CaMOOpPraHu3alusa, CaMOBOCIIPOU3BCICHUC,
pasapakKumMoCTb, ©BMCHYUBOCTL, POCT U Pa3BUTHUC.

YpOBHU OpraHu3alliyd KUBBIX CHUCTEM: MOJICKYJISPHBIN, KJIETOYHBINH, TKaHEBBIi,
OpraHW3MEHHBIN, MOMYJSIMOHHO-BUIOBOM, SKOCUCTEMHBINH (OMOTreOLEHOTUYECKU),
o6uocepnsiit. [Ipoueccel, mpoucxoasdinue B KUBbIX cucTeMax. OCHOBHBbIE NMPU3HAKU
KUBOTO. JKH3Hb Kak (hopMa CyIECTBOBAHHS MATCPUU

1.3

Metonel  Ouonormueckod Hayku. HabOmionenue, u3MepeHHE, HSKCIEPUMEHT,
cucrtemaTusanus, MetaaHanus. [lonsaTrne o 3aBUCUMON M HE3aBUCHUMOW MEPEMEHHOM.
[InanupoBanue skcnepumenta. IlocranoBka u nmpoBepka runote3. Hynesas runotesa.
[Tousarue BBIOOPKH u eé JIOCTOBEPHOCTb. Pazbpoc
B Ouonornueckux AaHHbIX. OIEHKa JOCTOBEPHOCTH TMONYYEHHBIX pPE3yJIbTaTOB.
IIpryrHbBI HCKaXKEHHS PE3YIHTATOB SKCIIEpUMEHTA. [[oHsATHE CTAaTUCTUYECKOTO TECTA

Kinerka xak Omosornyeckas cucrema

2.1

Knetka — cTpykTypHO-(pYHKIIMOHATbHAS €IUHUIIA )KUBOTO. MICTOPHS OTKPBITHS KJIETKH.
Paborer P.I'yka, A.JleBenryka. Knerounas teopus (T.IlIBann, M. llneiinen,
P. BupxoB). OCHOBHBIE MOJIOKEHUS COBPEMEHHOI KIETOYHON TEOPHH.

MeTtoapl MOJEKYJSIPHOW M KIETOYHOH OMOJIOTMH: MHKPOCKOIHSA, Xpomartorpadus,
3NeKTpoope3, METOI MEUEHBIX aTOMOB, MuddepeHaIbHoe HeHTPUPYTrupoBaHue,
KYJIbTUBHPOBAHUE KIIETOK

2.2

XUMHUYECKUNA COCTaB KJIETKH. Makpo-, MUKpPO- U YJIbTpaMUKpOdJIeMeHThl. Boma u eé
pOJIb  Kak pacTBOPUTENS, pPEarcHTa, y4yacThe B CTPYKTYPUPOBAHUHU  KIIETKH,
TETJIOperyisaini. MUHepaabHbIE BEUIECTBA KJIETKH, WX OHojiornueckas poib. Pomib
KaTUOHOB U aHHOHOB B KJIETKE.

buonoruueckue mnonumepsl. benku. AMUHOKHCIOTHBIN cocTaB 0enkoB. CTPyKTYpbl
6enxoBoi Monekyibl. [lepBuuHas cTpykTypa Oenka, MeNnTUAHAs CBA3b. BTopHuuHas,
TpeTU4Hasi, YeTBEpTUYHAss CTPyKTypwl. JleHatypanus. CBoiicTBa  O€IKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKIIUN OEIKOB.

VYraeBoasl. MoHOCaxapubl, IMcaxapu/ibl, OJIMTOcCaxapusl U monucaxapusl. O0muit
IUTaH CTPOEHUS M GU3UKO-XMMHYECKHE CBOMCTBA YIiIeB010B. buonoruueckue QyHkuuu
YIJIEBOJOB.

Jlunuasl. IMaapodunsHO-TUIPOPOOHBIE CBOJIICTBA. Knaccudukamms
munuaoB. Tpurauuepusl, pochoaunuabl, BOCKH, CTepouisl. bruonornyeckue
¢byakun  gunuaoB. OOmpe cBoHcTBAa OHMOJIOTMYECKUX MEMOpaH — TEKYy4ecTb,

CIIOCOOHOCTB K CaMO3aMbIKaHHIO, MMOJTYIIPOHULACMOCTD.

Hyxneunossie kucnotsl. JJHK n PHK. Ctpoenne HykinenHoBbIx kucioT. HykneoTuas.
[Mpuntun kommnementapHoctu. [lpaBuno Yapradda. Crpykrypa JHK — aBoitHas
cnupasb. Mectonaxoxxaenue u ononornyeckue pynkuuu JJHK. Buast PHK. ®Oynximm
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Crpoenne Monekyasl AT®. Makpospruueckue cBsi3u B Monekyiae ATO.
buonornueckne ynkiuu AT®. BoccTaHOBICHHBIE MEPEHOCUYHKH, WX (YHKIIUU B
kietke. CexBenupoBanue JIHK.

CrpykTypHast Ononorus: OnoxumMuueckue u Onodu3nuecKue ucciaeI0BaHus CoCcTaBa 1
IPOCTPAHCTBEHHOH CTPYKTYPBl OMOMOJIEKYIT

Tumbl  KJIETOK:  dyKapuoTHUeckas W mpokapuoTudeckas.  CTpyKTypHO-
¢byHKIIMOHATbHbIE 00Pa30BAHMSI KJIETKH.

CtpoeHne mNpOKAPUOTHYECKON KieTku. KierouHas cTeHka OakTepuidl W apXxei.
Oco0eHHOCTH CTPOCHUS TETEPOTPOPHON U aBTOTPODHON MPOKAPUOTUUECKUX KIETOK.
MecTo u poJsib IPOKApUOT B OUOILIEHO32aX.

Crpoenne u (QYHKIMOHHUPOBAHHE OSYKapUOTHYECKOH KieTku. [lnmazmarnyeckas
MeMmOpaHa (ru1a3manemma). CTpykTypa iasMaTudeckoi MemOpaHbsl. TpaHcmopT Be-
IIECTB Yepe3 IUIa3MaTH4YecKylo MeMOpaHy: maccUBHBIN (quddysus, obnerdyéHHas
mubdy3us), akTUBHBIM (MEPBUYHBIA W  BTOPUYHBIA aKTHBHBIA TPAHCIOPT).
[Tonynponuniaemocts MeMOpanbl. PaboTta HaTpuii-kaqmeBOro Hacoca. DHJIOLMTO3:
OUHOLUTO3, (arouurto3. Dk3omuro3. Kierounas crtenka. CTpykrypa M (QyHKIUH
KJIETOYHOW CTEHKU PacTeHUM, rpruOoB.

Huronmnaszma. [utozomns. [lutockenet. JBmxenue muroriazMbel. OpraHouabl KIETKH.
OnHoMeMOpaHHBIE OpraHOMABI KJIETKH: 3HAomnazMatudeckas cetb (OIIC), ammapar
['onpmku, TU30COMBI, UX CTPOCHHE W (QYHKIHUU. B3auMOCBS3b OJHOMEMOpPAaHHBIX
opraHouioB KieTku. CTpOeHHUE TpaHyISIpHOrO peTukyiayma. CHHTE3 pacTBOPHMBIX
6enkoB. CuHTe3 KJIETOYHBIX MeMOpaH. I'magxuit (arpaHynsipHBIif)
SHAOIUTa3MaTHUeCKui peTukynyM. CekperopHas GyHKIHMS amnmapara [ onbIKH.
TpaHncnopT BellecTB B KJIE€TKE. Bakyoiin pacTUTENbHBIX KIETOK. KIIETOYHBIN COK.

IToiyaBTOHOMHBIE OPTaHOU/IbI KJIETKUA: MUTOXOHIPUU, TUTACTHUIBI.
Crpoenue 1 pyHKIMHM MUTOXOHAPUH U TuiacTu. [lepBUyuHbIe, BTOPUYHBIE U CIIOKHBIE

IIACTUABl  (DOTOCHMHTE3UPYIOIIMX  JYKapuoT.  XJIOpPOILIACThl,  XPOMOILJIACTHI,

HememOpannbie opranon sl kiaeTku CTpoeHune U GyHKIUU HEMEMOpPaHHbBIX OPraHOU 0B
KJIeTkd. Pubocombl. MukpodunameHTsl. MpllieuHble  KIETKH.  MHKpOTpyOOUKH.
Knerounsnii nentp. CTpoeHne U JBUKEHUE KTYTUKOB M pecHHYeK. MUKpOTpyOOouKkH

SAnpo. Obonouka sapa, XpOMaTHH, KapUOIIa3Ma, SIPHIIIKH, UX CTPOEHHE U (DYHKIIHU.
SAnepubiii OenkoBblii MaTpukc. [IpocTpaHCTBEHHOE pACIONOKEHHE XPOMOCOM B

KITeTOUREIE — BRITIOUCHIST.  CPAaBHNTEIIbHAA ~ XapaKTEPUCTUKA KIETOK JyKapHOT

JICTIRO HH@ M MO CWACKHI S — 1B€ (TOPOHBI MeTabomu3Ma. THITbl 0OMEHA BELIECTB:

2.3
Typrop.
JIEMKOIIJIACTHI BBICIIUX PACTEHUM.
uuToruiasMel. LleHTpros.
uHTepdazHoM siape. beaku XpomMaTHHa — THCTOHBI.
/
0 (AR VIMEHTON ORIHACAR, TPHOHON)
CepTudpHkaTt %E4426

3%%?%%%%@5‘&?%8& &%%?@HHIZ. VYdactue kucimopoga B OOMEHHBIX IIpolieccax.
Q
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IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS

@depMeHTATUBHBIA XapakTep peakuui KierouyHoro Merabonuszma. depMmeHTh, uX
CTpOEHUE, CBOWCTBA U MexaHu3M neictus. Kodpepmentsr. OTimuns epMeHTOB OT He-
OpPraHMYECKHUX KaTaJIu3aTOpOB. benkun-akTuBaTophl U O€NKU-UHTHOUTOPBI.
3aBUCUMOCTBH CKOPOCTH (PEPMEHTATHUBHBIX PEAKIIMNA OT PA3ITUYHBIX (PaKTOPOB.

IlepBUYHBIl CHUHTE3 OpraHMYEeCKUX BelecTB B KieTtke. @orocuHre3. Poib
XJIOpomjiacToB B mpouecce  QorocuHTe3a. CBeroBas U TeMHOBas  (asbl.
[TponykTuBHOCTH (oTOCHHTE3a. BnusHHEe pasauuHBIX (DAKTOPOB HA CKOPOCTH
¢dorocunTe3a. 3HaueHue HOTOCUHTE3A.

XemocuHTe3. Pa3HOoOOpasue OpraHu3MOB-XEMOCHHTETHUKOB: HUTPUDUIIUPYIOIIUE
OakTepuu, jKele300aKTepuu, CepoOaKTepuu, BOJOPOJIHBIC OaKTEepuu. 3HAYCHUE
XEMOCHHTE3a.

AnadpoOHBIe opraHu3Mbel. Buasl Opokenus. IIponykTtel OpoxeHMS ©  UX
UCMOJIb30BaHUE  YEJOBEKOM. AHa’poOHBIE  MHMKPOOPTraHU3Mbl KaK  OOBEKTHI
OMOTEXHOJIOTHH B BO30yIuTEH OOJIC3HEH.

AdpoOHBIC OpraHu3MbI. JTanbl SHEPTeTHICCKOro ooMeHa. [1oroTOBUTEIBHBIN JTAaIl.
['mukonu3 — 6ECKUCIOPOAHOE PACHICTIIEHUE TIIOKO3bI.

buonornyeckoe OKHCIEHHE, WIM KIETOYHOE JbIXxaHue. Poimb MHUTOXOHIpUH B
npoleccax OHOJOrHyeckoro okucieHus. Lluknmyeckue peakuuu. OKHUCIUTENbHOE
dbochopunupoBanue. IlpenmyiectBa a’poOHOrO TyTH OOMEHA BEHIECTB TEpen
aHadpOoOHBIM. D(PPEKTUBHOCTH IHEPTETUUECKOTr0 OOMEHa

Peakuuu wmarpuuHoro cuHTe3a. lIpUHIMI KOMIUIEMEHTApHOCTH B  peaKLHUAX
MaTpUYHOr0 CUHTE3a. Peanu3arus HacneacTBeHHON HHpopMaly. [ eHeTnueckuit Ko,
ero corcrBa. Tpanckpunius — Mmatpuusblid cuaTe3 PHK. IIpuHnmne! tpanckpunnmn:
KOMIUIEMEHTAPHOCTh, AHTUIAPAJIIETIBHOCTh, ACUMMETPUYHOCTh. TpaHciauus u eé
sranbl. Yuactue TpaHcnopTHbix PHK B OGuocunTeze Oenka. YcioBus OmocuHTesa
6enka. Koguposanue amunokucinot. Posib pubocom B GuocuHTE3e Gernka.

Opranuzanys reHoMa y MpOKapuoT W 3YKApUOT. Perymsius akTUBHOCTH T€HOB Yy

2.5
npokapuot. [umnoreza omepona (®.XKako6, XK. Mano). Perynsius oOMEHHBIX
IIPOLIECCOB B KieTKe. KieTouHbIi roMeocTas.
Bupychl — HeksleTouHble POPMBI )KU3HU U 0OJIUTaTHbIE Mapa3uThl. CTpoeHNE MPOCTHIX
U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTeprHo(aros.
BupycHbie 3a0oneBanHusi yenoBeka, >XMBOTHbIX, pactenuid. CIINJ], COVID-19,
COLIMAJIbHBIE U MEIULIMHCKHE MTPOOIIEMbI
Knerounsiii mmkmi, ero mepuonasl U perymsmus. Uarepdaza u muto3. OcoOeHHOCTH
npoleccoB, MpoTekaromux B uHTepdaze. [loaroroBka KIeTKH K JEICHHIO.
[IpecunTeTndyecKknii (MOCTMUTOTHYECKUI), CHHTETHYCCKUM W TIOCTCHHTETHYECKHI
" (MPeMUTOTUYECKHIA) TIEPHOBI HHTEP(]A3HI.
/ i o« T -\\
0 NOAMACARHK - perquukamust. [lpuanuner  perumkamun  JHK:
KRR ERAINChiChykoncepsatiBaEIil  cHHTE3,  aHTHIAPAIENBHOCTD.
CepTudkar OE4260 ARXRHERM » PerBpaigipe JHHK.  Xpoyocomer.  Crpoenne xpomocom. Temomepsl
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TeaoMepasza. XpOMOCOMHBIN Ha0Op KJIETKH — KApUOTHIIL. J[UTIJIOMIHBIN U TarIou IHBINA
Habopbl XpoMocoM. ['oMonoruynbie XpoMocombl. [1010BbIE XPOMOCOMBI.

Jenenue knerkn — Muto3. CTaauu MUTO3a U NIPOUCXOAIINE B HUX IPOLECCHl. THUIIBI
muTo3a. KapuokuHes u nuroxkuHe3. buonormdeckoe 3HaueHue MuTo3a. Perymanus

MUTOTHUYCCKOI'O NMUKJIa KJIICTKH. HporpaMMpreMasi KJIETOYHAs THOEJIb — aIoITo3.

DyHKIMOHAJIbHASI TECHOMUKA

Opranusm kak OHOJOTHYECKasi CUCTEMA

3.1

OJHOKJIETOUHbIE, KOJOHUAJIbHBIE, MHOTOKJIETOYHBIE OpPraHU3Mbl U MHOI'OTKaHEBbIE
OPTraHU3MBbl.

@dopMbl pa3sMHOXKEHUsI OpPraHU3MOB: Oecrosoe (BKJIOYas BEreTaTMBHOE) M IMOJIOBOE.
Buger  Gecrionoro  pasMHOXKEHHUsS: TOYKOBAHWE, CHOPYJISIus, (parmeHTanus,
KJIIOHUPOBAHHUE.

ITonoBoe pasmuokenue. [lonoBble kieTku, win ramersl. Meno3. Cragum meiiosa.
IloBenenune xpomocoM B Menose. KpoccuHrosep. buosnormdeckuid cmbIica Meno3a
U 10JIOBOTO Iporiecca. Meio3 u ero MecTo B )KU3HEHHOM IMKJIE OPTaHU3MOB.

[IpenzapoxppimieBoe pasButue. [‘ameroreHe3 y JKMBOTHBIX. I[lonoBBIE JKene3sl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KieTOK. CrnepmaTtoreHe3 U ooreHes. CTpoeHue
HOJIOBBIX KJ1eTOK. OII010TBOpEHNE U SMOPHOHATIbHOE pa3BUTHE KHUBOTHBIX. CIIOCOOBI
OIUIOIOTBOPEHHMS: HapYKHOE, BHyTpeHHee. [lapTeHorenes.

WNHnuBKtyanbHOE pa3BUTHE OPraHn3MOB (OHTOreHe3). CTaanu SMOpHOreHe3a >KUBOTHBIX
(ma mpumepe srymiku). [poGnenue. Tumbr apoOnenus. OcoOeHHOCTH ApOOTIEHUS
MJIEKOTIUTAIOLIHX. 3apO/IbIIIEBbIE TUCTKH (TacTpyIsALys). 3aKiaKa OpraHoB U TKaHEeH U3
3apOJBIIIEBBIX JIUCTKOB. B3anMHOEe BIMSHME YacTel pPa3BHBAIOILIErOCs 3apojiblila
(oMOpHOHanbHAs MHAYKIMS). 3akjiajka IJIaHa CTPOCHMS >KMBOTHOTO Kak pe3ysbTar
UEepapXUUeCKUX B3aWMOJIEHCTBUN TeHOB. BnusHue Ha 5>MOpHOHAIBHOE pa3BUTHE
Pa3IUUHBIX (PAKTOPOB OKPY’KAKOIIEH Cpebl.

Poct u pasutne xuBOTHBIX. [locTamMOpuoHaneHbI mepuoa. IIpsmoe u HempsMoe
pasutHe. Pazputne ¢ MeraMmopdo30M y O€CII03BOHOYHBIX M ITO3BOHOYHBIX KUBOTHBIX.
buonornueckoe 3HaueHHE MPSIMOTO U HEMPSIMOTO Pa3BUTHUSA, UX PACHpPOCTPaHEHUE B
npupoje. Tumsl pocta KUBOTHBIX. DAKTOPHI PETYISAIMN POCTA KUBOTHBIX U YEJIOBEKA.
Craguu TOCTAMOpPHUOHATFHOTO Pa3BUTHS Y JKUBOTHBIX H uenoBeka. I[lepuosis
OHTOI'€HE3a YeJIOBEKA.

Pasmuoxenue u pazputue pacreHuil. 'amerodur u cnopodput. Meiio3 B KU3HEHHOM
nukie pacrenuil. OOpa3oBaHue crop B mpoliecce Meno3a. ['ameroreHes y pacTeHui.
OI1UI0J0TBOPEHNE U PA3BUTHE PACTUTEIBHBIX OPTaHU3MOB. [[BOMHOE OILIOJOTBOPEHUE
y IBETKOBBIX pacteHuil. OOpa3oBaHue M pa3BUTHE CEMEHU. MeXaHU3MBbl peryssiuu
OHTOT'€HE3a Y PACTEHHUI U )KUBOTHBIX

/

O

3.2
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I/ICTOpI/IH CTAHOBJICHUSA U pa3dBUTUA I'GHCTUKU KaK HAYKH. OCHOBHBIE T'€HETHYECKHE

RHYMEHIIRAEMCA ornumsie xpoMocoMsl, asTebHbIC TeHbI, albTePHATHBHEIC
%IIE&H%MIHBMWGHGCCHBH T IPpU3HAK, TOMO3UTO0TA, TCTCPO3UTOTA, UUCTAA
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nuHUS, THOpWAbL, TeHoTun, ¢eHotun. OCHOBHBIE  METOJAbI  T'CHETHKH:
TUOPHUIOTOTHYCCKUHN, ITUTOJIOTHYECKUH, MOJICKYJIIPHO-T€HETHYECKUMA

33

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHzenss — 3akoH e€IMHOOOpa3us
ruOpu10B iepBoro mokojeHus. [Ipasuno nomuHupoBanus. Bropoii 3akon Menaens —
3aKOH paclleIuieHusl Mpu3HakoB. LluTtonornyeckne OCHOBBI MOHOTMOPHUAHOTO
cKkpemuBaHus. ['unore3a 4uCTOTHI raMer.

AHanuzupytoiee  ckpemuBanue. I[IpoMexxyTouHblii XapakTep  HacielIOBaHUS.
Pacuiennenre npu3HakoB NpH HETIOTHOM IOMUHHUPOBAHUHU.

Jurnbpunnoe ckpemmBanue. Tperuid 3akoH MeHzaenst — 3aKOH HE3aBUCHMOTO
HacJleI0BaHMsl TPU3HAKOB. LlUToI0rnyeckre 0CHOBBI TUTMOPUIHOTO CKPELIMBAHHUS.

CuennenHoe HacinenoBaHue mnpusHakoB. Pabotrer T. Moprana. CremieHHOe
HacJeJOBaHHE TEHOB, HApPYILCHHUE CLEIUICHHUS MEXAY IeHaMH. XPOMOCOMHasI TEOPHsI
HACJIECTBEHHOCTH.

I'enetuka mona. XpPOMOCOMHBIM MEXaHU3M OIpEACIICHUS 10JIa. AyTOCOMBI
U TI0JIOBBIE XPOMOCOMBI. ['OMOraMeTHbBII M reTeporaMeTHblid moJ. ['eHeTnueckas
CTPYKTypa IOJOBBIX XpoMOCcOM. HaciieoBanue Npu3HaKoB, CLEIUIEHHBIX C ITOJIOM.

I'enoTun kak nenoctHas cucrema. [lieloTponuss — MHOKECTBEHHOE JCHCTBUE I'€HA.
MHOXeCTBEHHBIHN AJICIIN3M. BzaumoneiictBue HeaJlJIeIbHBIX T'€HOB.
Komniementapaocts. Onucras. [lonumepus
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BzaumoneiicTBue reHotuna u cpeipl mpu (GopmupoBaHuu (eHotuna. M3MeHYMBOCTbH
npu3HakoB. KauecTBeHHbIE M KOJIMYECTBEHHBbIE TNPU3HAKU. Buabl HM3MEHYHMBOCTH:
HEHACJICICTBEHHAS 1 HACJIEACTBEHHASI.

Momudukanrionsas n3MeHInBOCTh. Ponb cpenbl B popMupoBaHun MOAUDUKAIIOHHOMN
n3MeHunBoCcTH. Hopma peakunu npusHaka. BapuanmoHHbIN psii 1 BApUALMOHHAS KpUBAst
(B. Horanncen). CotictBa MOAU(DUKAITMOHHON N3MEHUYNBOCTH.

I'emorunmueckas M3MEHYMBOCTH. (CBOMCTBA TE€HOTUIIMYECKON W3MEHUYMBOCTHA. BHIBI
TeHOTUTTMYECKON N3MEHUMBOCTH: KOMOMHATHBHASL, MyTaI[HOHHASI.

KomOunnaTnBHass M13MEHYHBOCTh. Meii03 U MONIOBO# MpoIiecc — OCHOBa KOMOMHATHUBHOM
W3MEHYUBOCTH. Poibh KOMOMHATHBHONW WM3MEHUYMBOCTH B CO3/IaHUM TE€HETUYECKOTO
pa3Ho00pa3us B Mpejienax 0JHOTO BUA.

MyraimoHHass M3MEHYMBOCTb. BHIbI MyTaluii: Te€HHbIE, XPOMOCOMHbBIE, T'€HOMHBIE.
CrioHTaHHBIC U UHIYIIMPOBAHHBIC MYTAllMU. SIJIepHBIC W IUTOIIIA3MAaTUYECKUE MYTAIHH.
Comarnueckue M NojioBble MyTauuu. [[pyunHbl BOSHUKHOBEHUS! MyTalluid. MyTareHsl 1
WX BIUSHHME HA OPraHM3MbBlL. 3aKOHOMEPHOCTH MYTAIMOHHOTO TIpoIecca. 3aKoH
TOMOJIOTUYECKUX PSJIOB B HacienctBeHHo — m3meHuuBoctd  (H.W. BaBuios).
BresinepHast ©13MEHYHMBOCTh U HACJIEICTBEHHOCTH
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KapuoTHIl 4eI0oBEKa. Mexc,uyHapoaHa‘ll porpaMma MCCIEIOBaHUS I'€HOMa 4eJIOBEKa.
MOtOYMEHEFWORANCATHKN YenoBeka: TeHealorunyecKuid, OJM3HEIOBBIN, IU-
KSR Ol O AMEbMAOHHO-CTTUCTHYECKU,  MOJIEKYISIPHO-TEHETUYECKHA.

)#%M%C%PE%&%% TCHOTHUIIQ: ITOJHOICHOMHOE CCKBCHHUPOBAHHE, I'€CHOTHU-
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4ejoBeKa. ['eHHbIe M XPOMOCOMHBIE 0OJe3HH uenoBeka. boie3nu ¢ HacneacTBEHHOM
IPEeAPACHOI0KEHHOCThIO. 3HAU€HHE MEIUIMHCKOW T'€HETHKHM B IPEIOTBPALCHUU U
JIEYEHNH TeHETHYECKHUX 3a00seBannii yenoseka. CTBOJIOBLIE KIIETKH

3.6

JomecTukanuss ¢ CeleKUUs. 3apOoXkKICHUE CEJNEKIMM U JIOMECTUKAIUU. YYECHHE
H.W. BaBmwiioBa 0 IEHTpax MPOUCXOXKICHUS U MHOT00Opa3us KyJIbTYPHBIX PACTCHHM.
Ponb cenexunu B co31aHUM COPTOB PACTEHUM U TTOPO/T )KUBOTHBIX. COPT, MOPOAA, ITAMM.
3aKOH rOMOJIOTUYECKHUX PAJIOB B HacleACTBeHHOW m3meHunBoctu H.M. BaBuiosa, ero
3HAYCHUE JUTS CENICKIIMOHHON pabOoTEHI.

Metoapl  celeKIMOHHOM  paboThl. VICKycCTBEHHBI  OTOOpP:  MacCOBBI U
WHIUBUIYAJIbHBIA. DTarbl KOMOMHAIIMOHHOM cenekiuu. VcnpiTanne npou3BoauTesneit
1o noToMcTBY. OTOOp MO FEHOTHUITY C TOMOIIBIO OLIEHKH ()EHOTHIIAa TOTOMCTBA 1 OTOOP
10 TeHOTUIy ¢ noMobio aHanusa JJHK.

VckycCTBeHHBI MyTareHe3 Kak METOJ[ CEJICKIIMOHHOW paboThl. PamuanmoHHBIN H
XUMHUYECKHM MyTareHe3 Kak MCTOYHUK MYyTalud y KyJIbTYpHBIX (hOpM OpPraHU3MOB.
Hcnonp30BaHne T€HOMHOTO peAakTUpOBaHus U MeTo10B pekomOnHaHTHBIX JJHK s
MOJIyYEHUSI UCXOJIHOTO MaTepuana Jiisl CEeNeKLUH.

[Tomyyenne monmmruionyioB. BryTpuBmmoBas rulpummsaims.  brmskopoacTBeHHOE
CKpelMBaHue, WiIM WHOpuIMHI. HepozacTBeHHOe CKpelyBaHWE, WIA AyTOPHIMHI.
['ereposuc u ero npuumHbl. Mcnonb3oBaHue rerepozuca B cenekuuu. OrnanéHHas
rubpuanzanyst. [Ipeogonenue Oecrioanss MEKBUIOBBIX THOPUIOB. JlOCTHIKEHUS CeEeKIMU
pacTEeHUI U KUBOTHBIX

3.7

OOBEKTHI, UCHOIB3YEeMbIE B OMOTEXHOJOTHH, — KIJIETOYHBIE U TKAHEBBIC KYJIBTYPHI,
MUKPOOPTaHU3MBI, UX XapaKTePUCTHUKA. T paauIlioHHas OMOTEXHOJIOTHSI: XJIeOoneyeHue,
MOJIyY€HHE KHCIOMOJIOYHBIX TMPOJYKTOB, BHHOAEINE. MUKPOOUOIOTUUECKUN CHUHTE3.
OO0bexThl MUKpOOHOTIOTHYECKUX TexHonoruil. [Ipon3BoacTBO Oenka, aMUHOKHUCIOT H
BUTAMHUHOB. VICKYCCTBEHHOE OIJIOIOTBOPEHUE. PEKOHCTPYKIUS SIMIEKIIETOK U KIIOHUPO-
BAaHME KMBOTHBIX. METO/ TPaHCIUIAHTALUHU 1P KIIETOK.

XpoOMOCOMHAasi W Te€HHas HHXKEHepusa. VICKyCCTBEHHBIM CHHTE3 TE€Ha |
KoHcTpyupoBanue pexomOuHaHTHRIX JIHK. JlocTmkeHus ©  MepCreKTUBBI
XPOMOCOMHOM U TeHHOI nHX)eHepuu. MenuuuHckue OnotexHonoruu. VMcnonb3zoBanue
CTBOJIOBBIX KJIETOK

Cucrema 1 MHOr0OOpasue OpraHm4ecKoro Mupa

4.1

Buonornyeckoe paznooOpasue opranuzMoB. CoBpeMeHHas cHcTeMa OpPraHU4ecKOro
mupa. [Ipunnune! kinaccupukanuu opranu3MoB. OCHOBHBIE CUCTEMAaTUYECKUE TPYIIIIBI
OpraHU3MOB.

OCOOEHHOCTH CTPOCHHMS M SKU3HEIESTEIbHOCTH OIHOKJIETOYHBIX OpPraHU3MOB.
baktepuu, apxew, OIHOKJIETOUYHbIE T'pHUObI, OJHOKJIETOYHBIE BOJOPOCIH, JpYyrHe
npotucTsl. KonoHuanbHble OpraHusmsl. J[BH)KEHHE OJHOKJIETOYHBIX OPIaHH3MOB:
amME€OOMHOE, KI'YyTHMKOBOE, PECHHYHOE. 3allluTa y OJHOKJIETOYHBIX OPTraHU3MOB.
Pa3npaskxuMOCTh y OJTHOKJIETOYHBIX OPraHU3MOB. Takcuchl
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MHOrOK/IE€TOUHBIE pACTEHMs. B3aMMOCBA3b YacTel MHOTOKJIETOYHOTO OpPraHM3MA.
BYMESTHIOATMEANL opranos MuOrOKIETOUHOrO OpraHmsma. OpraHm3M Kak
TEKABO B MBI GhéPernit. Tufisl pacTuTeNbHBIX TKaHeH: o6pasoBaTeIbHAs,




Kon

IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS

MOKPOBHAsI, NPOBOJSAIIAS, OCHOBHAas, MexaHuyeckas. (OCOOCHHOCTH CTpPOEHUS,
(GyHKIMI 1 pacnooKeHHs TKaHEell B OpraHax pacTeHUui

4.3

BereratuBHble M T€HEpAaTHBHbIE OpraHbl pacTeHUd. DYHKIHUH OpPraHOB U CHCTEM
opranoB. Kapkac pacrenuil. J[BUKEHHME MHOTOKJIETOYHBIX PACTEHUMN: TPONHU3MBI U
HacTuu. [Tornomenne BOabl, yriIeKUCIIOro ra3a i MUHEpaIbHBIX BEUIECTB PACTCHUSIMU.
Hpixanue pacrenuit. [Auddysus ra3oB yepe3 MOBEPXHOCTh KJICTKU. TpaHCHOPTHHIE
CHUCTEMBbI pacTeHUi. Brijenenue y pacteHuid. 3alura y MHOTOKJIETOYHBIX PAaCTECHUM.
Kytukyna. CpencTBa nacCUBHOM U XMMHUUYECKOM 3a1iUThl. OUTOHLNBL.

PaznpaxxuMoCcTh M peryisinusi y OpraHu3MoB. Pa3ipakuMocTb M peryjsmus y
MHOTOKJICTOYHBIX pacTeHHil. POCTOBEIE BelleCcTBa U UX 3HAUCHHUE

4.5

MHOIrOKJIeTOUYHEIE >KUBOTHBIC. B3aMMOCBS3b dacTell MHOTOKJIETOYHOT'O OpraHnusma.
TKaHI/I, opradbl U CHUCTEMbI OpPraHOB MHOT'OKJICTOYHOI'O OpraHu3Ma. OpFaHI/I3M KakKk
CAHNHOC 1 CI0C. TI'omeocras. TkaHU KMBOTHBIX M YeJIOBEKA. THIBI JKMBOTHBIX TKaHEH:
SMUTCIHATIbHAA, COCAWHUTCIIbHAs, MbIIICYHAA, HCPBHAs. Ocobennoct CTpOCHUA,
q)YHKI_II/Iﬁ 1 PACIIOJIOKCHHA TKaHEH B OpraHax KMBOTHBIX W YCJIOBCKA

4.6

Opransl U cUCTEMbI OPTraHOB KUBOTHBIX. DYHKIIMK OPTraHOB U cucTeM opranoB. Omopa
Tena opraHu3MoB. CKeneThl OIHOKJIETOYHBIX W MHOTOKJIETOYHBIX IKHUBOTHBIX.
HapyxHblii 1 BHyTpeHHUI ckeneT. CTpOeHHEe U TUIBI COSTUHEHHS KOCTEH.

I[BI/DKGHI/IG MHOT'OKJIETOYHBIX JKUBOTHBIX. IInTanue :kMBOTHEIX. [IuTaHNe NO3BOHOYHEIX
JKHNBOTHBIX. HLIXEIHI/IG JKMBOTHBIX. KoxkHOE JBIXaHUC. }Ka6epHoe U IErOYHOE ABbIXaHHUC.

JpIxaHne MO3BOHOYHBIX KMBOTHBIX. DBOJIOLMOHHOE YCIOKHEHHE CTPOCHHS JETKUX
MMO3BOHOYHBIX JKMBOTHBIX. J[pIXaTenbHasl cUCTeMa 4yeloBeKa. MexaHn3M BEHTHIISIUU
JErKUX y IITHL] u MJICKOIUTAOIIMX. Tpauncnopr BEILIECTB
y opranu3MoB. TpaHCHOpPT BEMIECTB Y )KMBOTHBIX. KpOBEHOCHAs cuctema v €€ opraHsl.
KpoBeHocHass cucreMa TIO3BOHOYHBIX KMBOTHBIX. Kpyrum KpoBooOpaleHus.
DBOJIIOIIMOHHBIE YCIIOKHEHUS CTPOCHHUSI KPOBEHOCHOW CHCTEMBI TTO3BOHOYHBIX
JKUBOTHBIX. Bbifienenne y oprannu3MoB. Beiienenue y KUBOTHbBIX. COKpaTUTENbHbIE
Bakyosu. Opransl BeiieneHus. CBS3b MOJIOCTH TeJla ¢ KPOBEHOCHOM U BBIICIUTEIBHOMN
cucteMaMu. BpieneHue y MO3BOHOYHBIX >KMBOTHBIX. 3aIMTa Y MHOTOKJIETOYHBIX
JKUBOTHBIX. [[OKPOBBI M KX MPOU3BOIHBIE.

PaznpaxuMocTh U perynsanusi y Opranu3MoB. Pa3ipakuMocTh y OJHOKJIETOYHBIX
Oopranu3moB. Takcucel. Pa3apaxuMoCTh U PETyisiius Y MHOTOKJIETOYHBIX PACTEHUU.
PocTtoBblie BemecTBa U MX 3HaYEHHUE.

HepBHass cucrtema u peduiekTopHast peryssiius y MHOTOKJIETOYHBIX >KUBOTHBIX.
HepBHas cucrema m e€ oThenbl. DBOJIOLUOHHOE YCIOXKHEHUE CTPOCHMS HEPBHOU
CUCTEMBI y KUBOTHBIX.

Pa3paboTka anropuT™MoB u nporpamm ist 3 PpekTUBHOM HyHKIIMOHATBHON aHHOTAIH
T€HOMOB, TPAHCKPUIITOMOB, IIPOTEOMOB, META00JIOMOB MUKPOOPTaHU3MOB, PACTEHUH,
YKUBOTHBIX U YEJIOBEKa
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OpraHu3M 4eoBeKa U ero 3JI0pOBbE

(€]

0 5.1

CepTudukar OE426

APHYMER THRAMNGAHHOB uenoBeka. OT/enbl TOJOBHOTO MO3ra MO3BOHOYHBIX
NEkebREHH P PRSI GRiPekTopras nyra. BesycnoBHble M yclIOBHBIE pedieKchl.
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SHJOKPUHHOU CUCTEMBI U UX TOPMOHBI. J[elicTBUE TOPMOHOB. B3aMOCBsI3b HEPBHOM U
SHAOKpUHHOW  cucteM. ['unmoranamo-runodusapnas  cucrema. Pediaexkc wu
pedaexropHas ayra. be3ycioBHbIE U yCIOBHBIE pE(IEKChI

5.2

3amuTa opraHm3ma oT Oone3Hedl. MMmmyHHas cucrema yenoBeka. KileTodHBIN ©
TyMOpPaJbHBIA ~ UMMYHHUTET. BpoXn¢HHBIA, NpUOOPETEHHBIH  crienupUISCKUN
UMMYHUTET. Teopusi KIoHaNbHO-cenekTuBHOro uMMmyHuteta (I1.9pnux, @.M.bepHer,
C.Tounerasa). BocnanurenbHble OTBETHI OPraHu3MOB. PoJb BpOKIEHHOTO MMMYHHUTETA
B Pa3BUTHUU CHCTEMHBIX 3a00JIeBaHUI

5.3

KpoBenocHas cucrema u e€ opransl. Cepiie, KpOBEHOCHBIE COCYbI U KpoBb. Kpyru
KpoBooOparenus. Pabora cepia u e€ perynsnus

54

Hpixanue dvenoBeka. uddysus ra3oB udepe3 MOBEPXHOCTh KIETKH. JlpIxaTenbHas
cucTeMa 4eyoBeka. /[pIxaTellbHas MOBEPXHOCTh. Perymsmus apixanus. [[pIxaTelbHbIC
00BEMBI

5.5

HI/IHIeBapI/ITCJ'II)HaSI CucrtéMa 4YcCJIOBCKA. OTI[GJ'II)I MUIICBAPUTCIBHOI0  TpakTa.
HI/IH_IeBapI/ITeJ'IBHBIG KCJIC3hbI. BHYTpI/IHOJ'IOCTHoe W BHYTPHUKIICTOYHOC NNIICBAPCHNUC

5.6

[lokpoBel u wux mnpousBoaHble. Opranbl BbiaeneHuss. Ilouku. CrpoeHue u
¢ynkunonupoBanue Hepona. OUIbTpaIHs, CEKpEHst 1 00pPaTHOE BCACBIBAHUE KaK
MeXaHHU3MBbI pabOTHI OPraHoB BblenaeHus. OOpa30oBaHUE MOUH y YEIIOBEKa

5.7

JIBukeHne  yenoBeka: MbliieyHas cuctema. CKeleTHble MBIIIBl W UX
paborta. CTpoeHue 1 TUTIBI COSTUHEHUS KOCTEH

Teopnﬂ 3BOJIIONMHU. Pa3BuTHE )XHU3HU HA 3emie

6.1

OpomtonmonHas Teopus Y. [lapsuna. Ilpennocbulku BO3HMKHOBEHMS JapBHHHM3MA.
JKu3Hb n HaydHas nesrenpHOCTh Y. JlapBuHa.

JBwxymue cuiasl HSBomONMKA BUIoB 1o Y. JlapBuHy (BBICOKass MHTEHCHUBHOCTH
pPa3MHOXKEHHUS OpPTaHM3MOB, HACIIEJCTBEHHAs M3MEHYMBOCTh, OOph0a 3a CyIIeCTBO-
BaHME, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmnenne cunteTnueckoit Tteopun sBomouuu (CTD). HelttpanpHas Teopus
sBommoIMK. COBpEMEHHAsl JBOJIIOIMOHHAS OWOJIOTHs. 3HAY€HWE HBOJIIOIMOHHOMN
Teopuu B (HOPMUPOBAHUU €CTECTBEHHO-HAYYHOU KapTUHBI MUPa

6.2

[MTomynsanus kKak s1IeMeHTapHas eAuHUIa 3BoJtolui. COBpeMEHHBIE METO/Ibl OLIEHKH
TEHETUYECKOTO pPa3HOOOpa3usi M CTPYKTyphl mnomyisuuid. V3meHeHue reHodoHaa
HOMYJSAIUN KaK 3JIEMEHTApHOE HBOJIOIHMOHHOE SBJICHHE. 3aKOH T'€HETHYECKOTrO
paBHoBecus [[x. Xapnau, B. Baitn6epra.

OnemMeHTapHble (PAKTOPhl (IBUXKYIIME CHIIbI) SBOJIOUMU. MyTalMOHHBIN mponecc.
KomOunatuBHass u3MeHuuBOCTh. Jlpeild reHOB — ciydaliHble HEHaIPaBJICHHbIE
W3MEHEHUsT 4YacToT aienedl B momyisanusax. Oddext ocHoBarens. Mwurpamum.
M3onsauust  momynauuii: reorpaguyeckas (MPOCTpPaHCTBEHHas ), OHOIOrHYecKas
(penpoayKTUBHAs).

EcrecTBeHHbI 0TOOp — Hampapistomuid pakrop sBomonnu. @opMbl €CTECTBEHHOTO
oTOopa: IBHMKYIINHI, CTaOMIM3UPYIOLIHM, pa3phIBaOIUi (IU3pynTHUBHBIHN). [TomoBoii
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[Tprcnoco0aeHHOCTh OPraHU3MOB Kak pe3yiabTaT MUKPO3BOJIOLUU. BO3HUKHOBEHME
OpUcnocoOIeHni  y opraHu3MoB. Apomopdo3bl M uauoagantanuu. Ilpumepsl
npucnoco0iaeHuit y oprann3MoB. OTHOCHUTEIBHOCTD PUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepuu u cTpykTypa. BumoobpazoBaHue Kak pe3yabTaT MUKPOIBOIIOIUH.
Wzomsiust  —  xiroueBoid  aktop  BHpooOpasoBanus. Ilytm  u cmocoOsr
BUJ1I000pa30BaHMUS: aJIONaTPUYECKOE (reorpaduueckoe), CHUMITATPUYECKOE
(9KOJIOTHYECKOE), KXMTHOBEHHOEY (TIOUILIONAN3ANNS, THOpUuar3anus). JIuTe1bHOCTb
HBOJIIOIIMOHHBIX MTPOIECCOB.

Mexanu3mbl (GOpMUPOBAHUS OMOJIOTHYECKOTO Pa3HOOOpa3usl.
Ponp 3BOMIOIIMOHHON OHONOTMM B pa3pabOTKEe HAYYHBIX METOJIOB COXPaHECHHS

O6nopazHooOpaszus. MHUKpPOIBOMIONKS M KOIBOJIOMUS IMApasUTOB M HX XO3SEB.
Mexanu3mbl OpMUPOBAHUS YCTOMYMBOCTH K aHTUOMOTUKAM M CLIOCOOBI OOPHOBI € Hei

6.3

Mertoasl wu3yueHUs MakpodBoJoUMH. [laTeOHTONOTHYECKHE METOAbl HW3YYCHUS
sBomonuu. [lepexonnsie popmbl U GUITOrEeHETUYECKUE PSIBI OPTAHHU3MOB.

buoreorpaduyeckue meroabl uzydenus: sBomonuu. CpaBHeHue ¢Gaopsl U (ayHb
MaTepUKOB M OCTPOBOB. buoreorpadudeckue obOmactu 3eMiau. Buabl-oHIEMUKH |
PENUKTBHI.

3M6pI/IOJ'IOI‘I/ILIeCKI/IC )51 CpaBHI/ITeJ'IBHO—MOp(I)OJ'IOFI/ILIeCKI/Ie MCETOAbI HU3YUCHUA
9BOJIFOIIHNH. I'enetnmueckne MeXaHH3MEI OBOJJIIOIIMM OHTOI'CHE3a U IOABJIICHHUA
9BOJIOIMMOHHBIX HOBIICCTB. I'oMonoruyHeie ¥ aHAJIOTUYHBIE OpraHbl. Py,Z[I/IMeHTapHBIe
OopraHbl M AaTaBU3MBI. MOJ'IGK}’J'ISIpHO-FCHCTI/I‘-ICCKI/IG, OMOXMMUYECKHEe M MaTeMa-
TUYCCKHUE MCTOABI U3YUYCHHA 3BOJIFOINUU. I"'oMonoruyHbBIE TEHBI. COBpCMCHHHe MCETOABI
MMOCTPOCHUA (1)I/IJ'IOF€H€TI/I‘-ICCKI/IX ACPECBLHCB.

XpOMOCOMHBIe MyTalluu U 5BOJIFOIHUA T'CHOMOB.

O6mue 3akoHOMepHOCTH (TMpaBuia) HBoMOUMH. HeoOpaTUMOCTh  IBOJIIOIUH.
AnantuBHas panuanusi. HepaBHOMEpHOCTh TEMIIOB YBOJIIOIIUHT

6.4

HayuHnble rumote3sl MPOUCXOXKIACHUS KU3HH Ha 3emiie. AOHOTeHe3 U TMaHCIEePMUsl.
JloHayuHble TIpENCTaBICHMS O 3apOXACHUM JKU3HU (KpeanuoHusMm). [umotesa
MOCTOSIHHOTO CaMO3apOoXIeHUsi KU3HU U €€ ompoBepxkeHue onbitamu O. Penu,
JI. Cnanmanmanm, JI. [1actepa. [IpoucxoxxaeHue sKU3HA U aCTPOOHOIOTHSI.

OcHoBHBIE JTanbl HeOpraHudyeckoi »sBomoonuu. IlnanerapHas (reojoruyeckas)
ABOJIOIMS. XUMHUUYECKast HIBOJIOLUSA. AOMOT€HHBI CUHTE3 OPraHMYECKUX BEIIECTB U3
Heoprannuecknx. Oneir C. Mmwmiepa wu . FOpu. OOpa3zoBanue MOIMMEPOB U3
moHomepoB. Koanepsarnas runore3za A.W. Onapuna, runore3a nepBUYHOro OyIboHA
Jx. Xonpaeitna, renetudeckas runore3a ['. Mémepa. Pu6osumsr (T. Uek) u runotesa
«vupa PHK» V. I'mn6epra. @opmupoBanue MeMOpaH U BOSHUKHOBEHUE ITPOTOKIIETKH.
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IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS

Hauanbnsbie Tamnbsl oprannyeckoi 3Boonuu. [losBeHne v 3BOIIOLMS EPBBIX KIETOK.
OBomonusl  MeTtadonm3Ma. Bo3HUKHOBEHHME TEpBBIX dKocucteM. CoBpeMEHHBIE
MHUKpOOHbIE  OWOMJIEHKM  Kak  aHalor TMEpBBIX Ha  3emyie  COOOIIECTB.
Crpomatonutsl. [IpokaproThl U SYKapHUOTHI.

[Tpoucxoxaenue 3ykapuoT (CUMOHUOTeHe3). DBOIIOLUOHHOE MPOUCXOXKICHUE BUPYCOB.
[IpoucxoxaeHrne MHOTOKJIETOYHBIX OPraHU3MOB. BO3HHKHOBEHHE OCHOBHBIX TPYIII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tambl 3BOJIOLUUN BhICIIUX pacTeHHil. OCHOBHBIE apoMOp(h03bl PACTCHHIA.
Boixon pactenuii Ha cyuly. [losiBieHrne CHOpOBBIX paCTEHUN U 3aBOEBAHUE UMHU CYIIH.
Cemennsie pactenus. [IporcxoxaeHne IBETKOBBIX PaCTCHUIM.

OCHOBHBIE ATAIbl BOJIOIHH KUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bI JKUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBJICHHE COBPEMEHHBIX THMOB. [lepBbie
XOpJIOBbIE KMBOTHBIE. JKU3Hb B BOJAE. DBOJIOIUS MO3BOHOUYHBIX. [IpouncxoxaeHue
amubuii u penrunuid. [IpoucxokaeHUe MIIEKONMUTAOIMMX | NTHL. [IpuHIMD
KIIt0ueBOro apomopho3a. OcBoeHrne 6€CII03BOHOYHBIMHU U IIO3BOHOYHBIMH )KHBOTHBIMH

CYIIH.

PasButne xu3Hu Ha 3emie MO dpaM U MEpHOJAM: apXeil, MpoTepo30il, maneo30ii,
Me3030M, KaitH030M. OO0IIas XxapakTepUCTHKA KIMMaTa U T€OJOTUUYECKUX MPOIECCOB.
[TosiBNeHHEe W paclBET XapaKTePHBIX OPraHU3MOB. YTIeoOpa3oBaHUE: €ro yCIOBHS H
BIIMSIHUE HA TA30BbIN COCTAB aTMOC(EPHI.

MaccoBble BBIMUPaHUS — DKOJIOTUYECKHUE KPU3UCHI IIpouutoro. [IpuyuHel U ciencTus
MaccOBbIX BoIMUpaHHi. COBpEMEHHBIN KOJOTMYECKUI KPU3UC, €F0 0COOCHHOCTH

6.5

PaSIleJ'IBI N 3aJa4u aHTPOIIOJIOTrHH. MGTO)II)I AHTPOIIOJIOTUH. CraHoBJICHHE
Hpe,I[CTaBJ'IeHI/Iﬁ O IPOUCXOXKICHUH YCIIOBCKA. COBpeMeHHbIe HAaYYHBbIC TCOPUH.

CxoncTtBo uyenoBeka C JKUBOTHBIMU. CHCTEMAaTHYECKOE IIOJIOKEHUE YeIOBEKa.
CBuaeTenbCTBa CXOACTBA YEIOBEKa C )KUBOTHBIMU: CPABHUTEIBHO-MOP(HOIOTHYECKHE,
AMOpHOTIOoTHYECKHE, (PHU3HOIIOTO-OMOXUMUYECKHE, TToBeAeHUecKue. OTINYHNS YeToBeKa
OT JKUBOTHBIX. [IpsIMOX0XK/IeHHE U KOMILJIEKC CBSI3aHHBIX C HUM NMPU3HAKOB. Pa3ButHe
TOJIOBHOT'O MO3ra ¥ BTOPOM CUTHAIIBHOW CHCTEMBI.

JBuwxyme cunbl  (akTopbl) aHTpOINOreHe3a: OWOJIOTMYECKHEe, COLUaJIbHBIE.
CooTHolleHre OUOJIOTHYECKUX U COLUAIBHBIX (PAKTOPOB B AaHTPOIIOTEHE3E.

OcCHOBHBIE CTaJMM aHTPOIOT€HEe3a. ABCTPAJIONUTEKH — JIBYHOTHE NPEIKH JIIOJEH.
YenoBek yMelnblil, IEpBbIE U3TOTOBIEHUS OpyAui Tpyaa. UenoBek mpsaMoXoqsaumi u
nepBbIii BBIXOA JtoAel 3a mpenensl Adpuku. Yenosek reinensOeprckuil — oOmumit
IIPEIOK HEAHAEPTAIBCKOTO YEIOBEKa M 4YeJI0OBEKa pa3syMHOro. YemoBek HeaHzep-
TaJbCKUM KaK BUJ JIIOAECH XOJIOJHOTO KiuMara. YeloBeK pa3yMHBI COBPEMEHHOIO
TUIIA, IEHUCOBCKUH YeJI0BEK, OCBOCHHE KOHTUHEHTOB 32 IpeneiamMu AQppukH.
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IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS

UYenoseueckue pacwl. [lonstue o pace. bonbiine pacel: eBporieougHas (€Bpasuiickas),
aBCTPAJIO-HErpOHIHAs (PKBAaTOpHANIbHAS), MOHIOJIOMIHASA (a3MaTCKO-aMEPHUKAHCKas).
Bpems n nyrtu pacceneHusi uyenoBeka MO IiaHere. EAMHCTBO 4eloBe4ECKUX pac.
Hayunas HecocToATenbHOCTh pacusma. lIpHucrnocoGneHHOCTh YelloBeKa K pPa3HbIM
YCIIOBHSAM OKpY’Karolien cpepl. Biusinue reorpadudeckoit cpenbl u apeiida reHoB Ha
MOp(}OIOTHIO ¥ (PU3UOJIOTHIO YeTIOBEKa

DKOCHUCTEMBI U MPUCYILINE UM 3aKOHOMEPHOCTHU

7.1

Pa3/:[em>1 M 3aJa4M 3KOJIOI'H. CBsI3b DKOJIOTHH C APYruMH HayKaMHu.

Mertoas! sxonorun. Ilonessie HabMIOACHUS. DKCIIEPUMEHTHI B 9KOJIOTUH: TPUPOIHBIE U
nabopaTtopHble. MoaenupoBaHUe B 3KOJIOIMH. MOHHUTOPUHI OKPY)KAIOLIEH Cpebl:
JIOKaJIbHBIN, pErHOHAJIBHBIN U TJI00AIbHBIN

7.2

Okonoruyeckre (akToppl M 3aKOHOMEpHOCTH uX JeictBusa. Kiaccudukarus
DKOJIOTHYECKUX (PaKTOPOB: aOMOTHYECKHE, OMOTHYECKHE, aHTpomoreHHsie. Oomme
3aKOHOMEPHOCTH JAEWUCTBUS 3Kojoruyeckux ¢akropos. IlpaBuino muHHMyMa
(K. llInpenrens, O. JIubux). TonepaHTHOCTb. DBPHUOUOHTHBIE W CTCHOOMOHTHBIC
OpIaHU3MBI.

AbGuotuueckue (axtopel. CBeT kak skojorumueckuii akrop. JlelicTBue paszHbBIX
YYaCTKOB COJIHEYHOI'O CIEKTpa Ha OpraHU3Mbl. DKOJOTMYECKHE TPYIIbl pacCTCHUN U
YKUBOTHBIX 110 OTHOIIIEHUIO K cBeTy. CUTHaNbHAs POk cBeTa. POTONEPUOAU3M.

Temmneparypa kak skosorndeckuil ¢axtop. JlelcTBre TemnepaTypsl Ha OpraHU3MBI.
[ToikunoTepMHbIE ¥ TOMOHOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE
OpraHU3MBI.

Bnaxnocth kak skonorunueckuii dakrop. [lpucrnocobnennst pacTeHUl K MOICPKAHUIO
BoJIHOTO Oananca. Kimaccudukarus pacteHuil mo oTHoIeHuo K Boje. [Ipucnocobnenus
JKABOTHBIX K U3MEHEHHUIO BOJHOTO PEKHMA.

Cpenpbl oOMTaHMsI OpraHU3MOB: BOJHAs, HA3EMHO-BO3/1YIIHAsA, TIOYBEHHAs!, [TyOMHHAs
NOJNOYBEHHAs!, BHYTpHOpraHu3MeHHas. (DU3UKO-XUMHUYECKHE OCOOEHHOCTH Cpej
oOurtaHus oprann3moB. [IpucnocoOnennst opraHu3MoB K )KM3HHU B Pa3HBIX CpeJlax.

buonornueckue PUTMBI. Baeninue n BHYTPCHHUC PUTMBI. CyTO‘{HBIe U TOANYHBIC
PUTMBEI. HpI/ICHOCO6J'IeHHOCTL OpraHnu3MoOB K CE30HHBIM U3MCHCHUAM yCJ'IOBI/Iﬁ KHU3HU.

Kuznennsle popmbl opranu3moB. [Tonsitue o xuznenHou popme. XKuznennsie Gopmbl
pacTeHUi: JEepeBbsl, KYCTapHUKH, KYCTAPHUYKH, MHOTIOJETHHE TpPaBbl, OJHOJETHHE
TpaBbl. JKU3HEHHbIE (QOPMBI JKUBOTHBIX: THAPOOUMOHTHI, F€OOMOHTHI, AIPOOHOHTHI.
OcobeHHOCTH CTpOeHus 1 00pa3a KU3HU.

buotnueckue Qaxtopsl. Buapl OHOTHMYECKMX B3aMMOJEWCTBUI: KOHKYpEHLHS,
XUIIHAYECTBO, cUMOMO3 U ero ¢opMmel. [lapazutusm, koonepanus, MyTyaiu3M, KOM-
MEHCAIM3M _(KBapTHPAHTCTBO, HaxJieOHM4ecTBO). Herpoduueckue B3amMoaencTBHs
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7.3

IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS

DKOJIOTUYECKHE XapaKTepUCTHKU mnonyiasuuu. [lomynsnus kak Ouonoruyeckas
cucrema. Posib  HEOTHOPOAHOCTH cpenbl, (pu3nyeckux OapbepoB M OCOOCHHOCTEH
OuojoruM BUAOB B (OPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYpHI MOMYJISIHIL.
OcHOBHbIE MMOKa3aTeIU MOMYJISLHUHA: YUCICHHOCTb, TNIOTHOCTh, BO3PACTHAS U MOJI0Bast
CTPYKTYpa, pOKJIa€MOCTb, IPUPOCT, TEMII POCTA, CMEPTHOCTb, MUTPALIHUS.

DKojorudeckas CTpykTypa nonyasinuu. OneHKa YucaeHHOCTH nonyiauny. JlunaMuka
nonyasiuuu U e€ perynsauus. buotnueckuil morenuuman nonyasquu. MojenupoBaHue
JUHAMUKU nonyisiuu. Kpusele pocta uncineHHOCTH nonynauuu. Kpusble BBDKMBaHMSL.
Perynsuus 4ncineHHOCTH NONMYJSIMNA: POsb (PAKTOPOB, 3aBUCAIIMX U HE 3aBUCSIIUX OT
IUIOTHOCTU. DKOJIOTMYECKHE CTpaTeruu BUAOB (r- U K-ctparerun).

[Tonstne 00 sKonormueckol Hume Buaa. MecrooOutanue. MHOroMepHass MOJENb
skosiorndecko Humu JIx.M. XatunHcona. Pa3Mepbl  9KOJIOTMYECKOW  HHIIM.
[ToTreHIIManbHas U peaIn30BaHHAS HUILLIU.

BI/I,I[ KaK CHCTEMa HOHy.]'ISII.[PIfI. ApeaJ'ILI BUOB. BI/I,Z[H H UX XU3HCHHBLIC CTPATCTHUM.
BaKOHOMepHOCTI/I IOBCACHHUA U MI/IFpaIII/If/'I ’KMBOTHEIX. buojorndeckue WHBa3UH
JYKCPOJHBIX BUJIOB

7.4

Coob1ecTBa opranu3mMoB. bruonenos u ero crpykrypa. CBA3u MEXIy OpraHu3MaMu B
OuorieHo3e. JkocucTeMa kak OTKphITas cuctema (A.Jx. Tencnu). OyHKIMOHATBHBIE
OJIOKM OpraHu3MOB B 3KOCHUCTEME: MPOAYLEHTbI, KOHCYMEHTBI, PEAYLCHTHI.
Tpoduyeckue yposuu. Tpodpuueckue nenu u cetu. AGMoTnyecKkue 6JI0KU IKOCUCTEM.
[TouBs! ¥ Uil B 3KOCUCTEMaxX. KpyroBopoT BelecTB U MOTOK SHEPTUU B SKOCUCTEME.

OcHoBHBIE TOKa3aTeNu »S3KocucTeMbl. buomacca u mnpoAykuus. IKOJIOTHYECKHE
MUPAMUJIBI YUCENl, OMOMACCHI U DHEPTHH.

HampaBneHHble 3aKOHOMEpHbIE CMEHBI COOOINECTB — CyKleccuu. llepBuuHble U
BTOPUYHBIC CYKIIECCHHM M WX NMPUYHHBL. AHTPONOTEHHBIE BO3JICHCTBUS HAa CYKIECCHH.
KimnmakcHoe cooGmiectBo. buopasHooOpa3zue M MOJIHOTa KpPyroBOpOTa BEIIECTB —
OCHOBA YCTOMYMBOCTH COOOIIECTB.

[IpuponHble  3KOCHUCTEMBI.  AHTPONOT€HHBIE  AKOCHUCTEMBI.  ATrpo3KocHCTEMA.
ArponeHo3s. Pa3znnuus Mex1y aHTpOIIOT€HHBIMH U TPUPOJIHBIMHU 3KOCUCTEMAMH.

YpboskocucreMbl. OCHOBHBbIE KOMIIOHEHTHI ypOoskocuctem. l'opoxackas ¢uopa u
¢dayna. CuHaHTponM3anus TOpOACKON ¢ayHbl. buojornueckoe M XO03gHCTBEHHOE
3HAQUYEHHE arpo’KOCHUCTEM U ypOOIKOCHCTEM. 3aKOHOMEPHOCTH (OPMHUPOBAHUS
OCHOBHBIX B3aMMOJICHCTBHI OPraHU3MOB B 9KOCHCTEMAX.

IlepeHOC BHEpruM W BELIECTB MEXAY CMEXKHBIMU DKOCHCTEMAMH. Y CTOMYUBOCTD
OpFaHI/ISMOB, HOHYJ'ISH_II/Iﬁ " DKOCUCTEM B yCJ'IOBI/ISIX €CTCCTBCHHBIX U aHTpOHOFeHHBIX
BO31€MCTBUI

buocdepa — obmermanerapHas 06o009ka 3eMIIH, TJ€ CYIIECTBYET WM CYIIECTBOBAIA
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IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS

BEIICCTB U OMOTCOXMMHYCCKHE ITUKIBI (Yriiepoaa, a3ora). PUTMUYHOCTE SIBJICHHI B
ouocdepe.

3onanbHOCTh Ouocdepsl. [lonstne o Ouome. OCHOBHBIE OMOMBI CYIIM: TYHIpAa,
XBOMHBIC Jieca, CMEIIAHHBIC U IIUPOKOJIUCTBEHHBIC JIeCca, CTENH, CaBaHHBI, MYCTHIHHU,
TPOIUYECKHUE Jieca, BEICOKOTophs. KinnmMar, pacTUTENbHBIN U )KUBOTHBIA MUpP OMOMOB

CYLIH.

Ctpykrypa ¥ (GYHKIUS JKUBBIX CHUCTEM, OIGHKA HMX PECypCHOro TMOTEHIUANIa H
ouochepHbIX HYHKIHHA

7.6

DKOJIOTHYECKUE KPU3UCHI M WX TNpU4YuHBL. Bo3aeiicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHue BO3AYIIHON cpenbl. OxpaHa Bo3ayXxa. 3arps3HEHHE BOJHOWU CpPEIbI.
Oxpana BoaHbIX pecypcoB. Paspymienune nouBbl. OXpaHa IOYBEHHBIX PECYPCOB.
M3MeHeHne KiuMaTa.

AHTpPOIIOTEHHOE BO3JECHCTBUME Ha PACTUTENbHBIM U KUBOTHBIM MHp. OxpaHa
PacTUTEIBHOTO U KUBOTHOIO Mupa. OCHOBHBIE IPUHLMIIBI OXPaHbl Ipupoasl. KpacHbie
kHUru. Oco0o oxpansiemble npupoanbsie Tepputopun (OOIIT). borannueckue caasl u
300JIOTHYECKUE TTAPKH.

OcCHOBHBIE MPUHIUIBI yYCTOMYMBOTO PAa3BUTUS UEJIOBEUECTBA M MPHUPOIBL.
PanmonanibHOE TTPHPOIONIOIB30BAHNE U COXPAHEHUE OMOJIOTUYECKOTO Pa3HO0OpasHs
3emin
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YYEBHO-METOIMYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOTO
MMPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI JJIS1 VUEHUKA

buonorus. bruonorudeckune cucTeMbl U TPOIIECCHI; yriryoneHHoe ooyuenue, 10 knace/ Tepemon
A.B., ITerpocoBa P.A. ObmecTBo ¢ orpann4eHHoi oTBeTcTBeHHOCThIO «M1OL] MHEMO3HWHA »

buonorus. buonoruueckue cuctemsl U Mpoliecchl; yriryonenHoe oodyuenue, 11 kinace/ Tepemos

A.B., IlerpocoBa P.A. O6mectBo ¢ orpanndeHHoi orBeTcTBeHHOCTHIO « 1Ol MHEMO3HNHA »

e buonorus, 11 knace/ boponun I[1.M., Ipivmun .M., Cabauna O.B.; moa penakmueit
[ymuoro B.K., Aemvimmia .M., AxkunonepHoe oobmectBo «M3nareascTBo
«IIpocsenienne»

e buonorus, 10 knacc/ boponun [1.M., Ipiviu .M., Cabauna O.B.; moa pegaknueit
[ymuoro B.K., Aemvimuma .M., AknnonepHoe oomectBo «M3naTeabcTBo
«IIpocBenienne

METOJIUYECKHUE MATEPUAJIBI JIJISA YUUTEJISA
bornanosa T.JI., CononoBa E.A. buonorus. CripaBOYHUK 151 CTAPIICKIACCHUKOB U

nocrynatomux B By3sl. — M.: ACT-npecc.

Hanupo . C. buonoruueckas xumust: Ydye6Hoe nocodue.-CI16.:2JIBU-CII6.

[Hanupo . Mukpoopranusmsl. Bupycel. bakrepun. I'puGsl. (yuebnoe nocodue (3JIBU - CII0.)
4. T.II. Jleutuna, M. I'. Jleutun. OOmmas 6uonorusi. CioBaps NOHATHH U TepMUHOB. CaHKT-
ITetepOypr «Ilaputer», 2002.

5. bronoruuecknii YHIUKIONEANYECKUNA c10Baps, oA peaakuueit M. C. I'mnspoBa. M. HayuHOE
n3naTelbeTBO «bonbimas Poccuiickas sHIukoneaus», 1995.

6. A. A. Kamernckuii. O6mias 6uonorus. 10-11 kmace. M. «/Ipoday, 2007.

7. H. I'pun, Y. Crayr, [I. Teinop buonorus: B 3 Tomax. M. «Mup», 1990.
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HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET

CrnucoK 3JIeKTPOHHBIX YU€OHMKOB MOYKHO YBUJIETh Ha caiite https://digital.prosv.ru/

Enunast komuteknus mudpoBbIx 00pa3oBaTenbHBIX pecypcos http://school-collection.edu.ru

Poccutiickas anektponnas mkona (https://resh.edu.ru/ )
®doxkchopxa (https:/foxford.ru/ )
https://oge.sdamgia.ru/, https://ege.sdamgia.ru/
bubmmoreka [{OK https://edsoo.ru/
https://vpr.sdamgia.ru/

AN N NN

KM-mikoina (o6pa3oBarenpHas cpefia il KOMIUIEKCHON MH(POPMATH3AIUH IIIKOJIBI).
Pexum noctyna :http://www.km-school.ru

<\

OI'BHY «HCTUTYT cTpaTteruu pa3BUTHS 00pa30BaHUS

- \
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