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MNOACHUTEJIBHAS 3AIINCKA

[Tporpamma o yuebnomy npeamery "buonorus” (naiee - OMOJIOTHUS) HA YPOBHE CPEIHETO
obmero oopazoBanus paspadborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-03
«006 oOpazoBannu B Poccuiickoit Depepanun»y, ®I'OC COO, Konmeniuu mnpenomaBaHus
yueOHoro npeamera «bruonorus» U OCHOBHBIX IMOJIOKEHUN (enepanbHOi pabodeil mporpamMmmbl
BOCTIUTAHHUS.

VYuebusiii npeamer «buonorus» yriyonéunoro ypoBHs uzydeHus (10—11 xmaccer)
ABIIIETCS. OJJHUM M3 KOMIIOHEHTOB INpeAMETHON obnactu «EcTecTBeHHO-HAYYHbBIE MPEIMETHI.
Cormacao mnonoxenusim OPI'OC COO mnpodwiibHbIe y4eOHBIC NpPEIMEThI, H3y4daeMble Ha
yriy0aEHHOM YpOBHE, SBISIOTCS criocoboM muddepeHnuanuu o0yueHusl Ha YPOBHE CPEIHErO
o0miero o0pa3oBaHUS M MPHU3BAHBI OOECIIEYUTH MPEEMCTBEHHOCTh MEXKITY OCHOBHBIM OOIIHM,
CpeIHUM OOIIUM, CpPeIHUM MPOPECCHOHANBHBIM W BBICHIMM OOpa3oBaHHeM. B To ke Bpems
KOKIBIA U3 ATHX YUEOHBIX MPEIMETOB JOKEH ObITh OPUEHTHUPOBAH HA MPHUOPUTETHOE PELICHUE
00pa30BaTeNbHBIX, BOCIIUTATENILHBIX M PAa3BUBAIOIINX 3a/a4, CBS3aHHBIX C MPO(GOpUCHTAIIUCH
o0yJaromuxcss W CTUMYJHPOBAHHEM HHTEpEca K KOHKPETHOM OO0JacTH HAy4YHOTO 3HAHMA,
CBSA3aHHOTO C OWOJOTHEH, MEOUIMHON, SKOJOTHEH, TCHUXOJOTHEH, CIIOPTOM WM BOCHHBIM
JIEJIOM.

[Iporpamma no yuebnomy npenmery "buonorus" naér nmpencraBieHue O eI U 3a/1adax
u3ydeHus yueOHoro npeamera «bruomorusy Ha yriy0i1EHHOM ypOBHE, ONIpeessieT 00s3aTebHOe
(MHBapuaHTHOE) TMPEAMETHOE COJAEp)KaHHE, €ro CTPYKTypHpOBaHHE MO pa3iesiaM U Temawm,
pacripeiesieHue 10 KjaccaM, peKOMEHAYET MOCIe10BaTeIbHOCTh U3yUeHHs yUeOHOro MaTepuana
C Y4€TOM MEXNPEAMETHBIX ¥ BHYTPUIIPEIMETHBIX CBs3€H, JIOTHKM Yy4eOHOro Iporecca,
BO3PACTHBIX 0COOEHHOCTeH oOywaromuxcs. B mporpamme mo OMONIOTHH peain30BaH MPUHIIKI
IPEEMCTBEHHOCTH C H3y4YeHHEM OHOJOrMM Ha YpOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs,
Omaromaps 4yeMy [pPOCMAaTpPHBAeTCsl  HAMPABICHHOCTh HA  TOCJIENyIOIlee  pa3BUTHE
OMOJIOTUYECKNX 3HAHWH, OpPWUEHTHPOBAHHBIX Ha (POPMHUPOBAHHE €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IKOJOTHIECKOTO MBIIUICHUS, TPEJCTABICHUNA O 3A0pPOBOM 00Opas3e KHM3HH, Ha
BOCIIUTaHHE OEpeXHOro OTHOIIEHUS K OKpy»Xarolled NpupoiHoit cpene. B mporpamme mno
OMOJIOTUM Tak)Ke IMOKa3aHbl BO3MOXKHOCTH ydeOHOro mpenmera «buonorus» B peanuzanuu
tpeboBanuii ®I'OC COO K mIaHUpPYEeMBbIM JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM
pesyiabTataM oOO0y4deHHs W B (OPMHUPOBAHMHM OCHOBHBIX BHJOB Y4E€OHO-TIO3HABATEIHHOM
NEeSITebHOCTH O0YYaroluXcsi 10 OCBOCHHMIO COJEp:KaHUs OMOJOrMYecKoro oOpa3oBaHMsA Ha
YpOBHE CpeJHero o01ero oopazoBaHusl.

VYueOunblii npeamer «buonorusi» Ha ypoBHe cpeAHero o0Iiero oOpa3oBaHHUs 3aBeplIacT
Ouosornyeckoe oOpa3oBaHUE B MIKOJE M OPUEHTHPOBAH HA PaCHIMPEHUE W YTIyOJieHHe 3HAHUHA
oOyyaromuxcs O JKMBOM TpUpPOJE, OCHOBAX MOJEKYJISPHOW W KJIETOYHOW OHOJIOTrHH,
AMOPHUONIOTUN U OMOJOTUU Pa3BUTHS, T€HETHKH, CENEKIIUHU, OMOTEXHOJOTHH, SBOIIOIMOHHOTO
YUEHUS U SKOJIOTHH.

N3zyuenne yuebHoro npeamera «bruomorusy Ha yriayOlleHHOM YpOBHE OpUEHTHPOBAHO Ha
HOJATrOTOBKY OOyYaromuxcs K IOCIEAYIOUIEMY MOJIYYEeHUI0 OHOJIOrMYecKoro oOpa3oBaHUS B
By3aX W OpPraHU3alUsAX CpelHEero npodeccuoHanbHOro oopazoBanus. OCHOBY €ro Coaep KaHus
COCTaBJISIeT CHUCTEMa OMOJOTMYECKUX 3HAHUHM, MOJNYYEHHBIX MPU H3YYEHHH OOydarolIUMUCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECKHX pa3/ejoB OHOJIOTHHM Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanus, B 10—11 xnaccax 3TH 3HaHUA MOTYYarOT pa3BUTHE. Tak, pacIIMPEeHbl U YTIyOJIeHbI
OMOJIOTUYECKHE 3HAHUS O PACTCHHSX, JKUBOTHBIX, Ipubax, OaKTepusix, OpraHu3Me YelOBEKa,
o0LIMX 3aKOHOMEPHOCTSX JKU3HH, JOTMOJIHUTEIBHO BKJIIOYEHBI OMOJIOrMYEcKHe CBEICHUS



MPUKIATHOTO M TOMCKOBOTO XapakTepa, KOTOPhlE MOKHO HCIOJB30BaTh KAK OPUEHTHUPHI IS
nocienyoomero Beidopa npodeccun. BozMokHa Takke MHTErparus OMOJIOTHYECKUX 3HAHUH C
COOTBETCTBYIOIIUMHU 3HAHHSIMHU, MOTYICHHBIMU OOYYAIOIIUMUCS MIPU U3YYCHUU (DU3UKU, XUMHUU,
reorpauu u MaTEMaTHKH.

Ctpyktypa mnporpamMmbl 1o ydeOHOMy mpeamery "buosjorusa" oTpakaeT CHCTEMHO-
YPOBHEBBII M 3BOJIOLUOHHBIN MOAXOABI K U3ydeHUto Ouosornu. CoriaacHO UM, HM3Yy4yaroTcs
CBOICTBa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJIS )KUBBIX CUCTEM PA3HOI'0 YPOBHS OpraHU3alluy,
SBOJIIOIIMM OPraHUYECKOr0 Mupa Ha 3emiie, COXpaHEeHHs] OHOJOTHYecKOro pazHooOpaszus
wianetsl. Tak, B 10 kiacce H3ydaroTCs OCHOBBI MOJIEKYJSPHOW U KIETOYHOW Ouooruw,
AMOPHOJIOTUN ¥ OMOJIOTUN PAa3BUTHS, TCHETUKU M CEJICKLIUU, OMOTEXHOJIIOTUN U CHHTETHYECKOU
OMOJIOTUM, aKTyalIM3UPYIOTCS 3HaHUS oOydaroluxcs M0 OOTaHMKE, 300JI0TMH, aHaTOMUH,
¢duznonoruu venoseka. B 11 kitacce M3y4aroTcsi SBONIOIMOHHOE YUYEHUE, OCHOBBI HKOJIOTHU H
ydeHue o buocdepe.

VYueOHblii mpeamer «buomorus» mpu3BaH O00ECTIIEYUTH OCBOCHHE OOYYaIONMMHCS
OMOJOTMYECKUX TEOpPUM M 3aKOHOB, WUJEH, NPUHLUMIIOB W TMpaBWI, JIeKallUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-Hay4YHON KapTHHBI MHUpa, 3HaHUH O CTPOEHUHU, MHOrooOpazuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJSALUU, OHOIEHO03a, 3KOCHCTEMBI, O BBIIAIOIIUXCS
HAy4YHBIX JOCTHKEHMSIX, COBPEMEHHBIX HCCIIEOBAaHMUSIX B OMOJIOTMHU, NPUKIATHBIX acleKTax
Ounonornyeckux 3HaHWM. /g pa3BUTHS W MOAAep)KaHUS WHTEpeca OOyJaroImuXxcs K OMOIOTHH
HapsIIy CO 3HAYUTEIBHBIM 00BbEMOM TEOPETUUECKOI0 MaTepuaia B COACPKAaHUHU MPOTrPAMMBI IO
OHOJIOTUHN TPETYyCMOTPEHO 3HAKOMCTBO C MCTOpUEH CTAaHOBIIECHHUS W PAa3BUTHS TOW WM MHON
oOnacTu OMOJNOrMM, BKJIAJOM OTEUECTBEHHBIX U 3apyOEKHBIX YUEHBIX B pEIICHUE Ba)KHEHIIMX
OMOJOTUYECKHUX U KOJOTUYECKUX MPOOIIEM.

[lenp u3yuenus: yuebHoro npenmera «buonorus» Ha yrnyOia€HHOM ypoBHE — OBIa/ICHUE
00y4JalIMMHUCS 3HAHUAMU O CTPYKTYPHO-(DYHKIMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
Pa3HOTO paHra ¥ NpuoOpeTeHne YMEHUIN UCIIONIb30BaTh 3TH 3HAaHUS B (OPMUPOBAHUU HHTEpEca
K OomnpeneneHHoi o0sactu mpodecCHOHATbHON NEATebHOCTH, CBSI3aHHOW C OMOJIOTHEH, WU K
BBIOOpY yueOHOT0 3aBe/IeHHs I POAOIKEHUS OMOJIOTHYECKOro 00pa3oBaHuUs.

JlocTtuxenne 1menu u3ydeHus ydeOHoro mpeamera «buonorus» Ha yriyon€HHOM ypoOBHE
oOecrieunBaeTcs pelIeHueM CIIEAYOMUX 3aayu:

OCBOCHHE  OOYYAIOIIMMHUCS  CHUCTEMbI  OMOJIOTHYECKMX 3HAHWK: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHSIX, KOHIEMIMSIX, TUIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTSX M IMpaBUiaXx,
COCTaBISIIOIMX COBPEMEHHYI0 €CTECTBEHHO-HAayUHYH) KapTUHY MHpa; O CTPOCHMH,
MHOT000pa3uu U OCOOEHHOCTAX OMOJIOTMYECKHX CHCTEM (KJIETKa, OpraHu3M, MOIYJALHUs, BUI,
ouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPHITHUSX W COBPEMEHHBIX HCCIEIOBAHUSIX B
OHOJIOTHH;

O3HAKOMJICHHE  OOYYaroIMXCi C  METOJAaMHM  TO3HAHUA  JKUBOM  MPHUPOIBL:
HCCJIEIOBATEILCKUMU METOAaMU OMOJIOTMUECKUX HayK (MOJIEKYJISIpHOW U KIETOYHON OMOJIoruw,
SMOpHOSIOTHN U OWOJIOTUU PA3BUTHS, TEHETUKU U CENEKIUH, OMOTEXHOJIOTUU U CUHTETHYECKON
OMoNOTMH,  TMAaJCOHTOJOIMH, OKOJOTMM); METOJAaMH  CaMOCTOSITENIbHOTO  NPOBEICHUS
OMOJIOTUYECKUX HCCIeIOBAaHUNA B Jlaboparopuu M B IpHpone (HaOIoaeHHe, H3MEpeHHe,
9KCIIEPUMEHT, MOJIETTUPOBAHUE);

OBJIaJiIcHHE OOYyYaIOIUMUCS YMEHHMSIMH: CaMOCTOSITEIbHO HaXOAWThb, aHAJIU3UPOBATh U
UCTIOJIb30BaTh OMOJIOTUYECKYIO HH(OPMAIIHIO; TTOIb30BATHCS OMOJIOTUYECKON TEPMUHOIOTHEH U
CUMBOJIUKOW; yCTaHABIMBAaTh CBSI3b MEXKAY pPa3BUTHEM OWOJOTMM W  COIMAIBHO-
SKOHOMHMYECKUMH M SKOJIOTMUYECKUMU MpOoOJieMaMU YeJIOBEYECTBA; OLEHUBATh IOCIEICTBUS



CBOEH JCATENIHHOCTH 110 OTHOIIEHWIO K OKpPYXalolleld MPUPOTHON cpene, COOCTBEHHOMY
3I0POBBI0 W 3JI0POBBIO  OKPYXKAIOUIMX JIIOAEH; OOOCHOBBIBaTb M COOJIIOJATh MEpHI
npodHIaKTUKN WHPEKITMOHHBIX 3a00JIeBaHuil, MpaBUia MOBEJCHHUS B MPUPOAE U 0OecreueHus
0e30MacHOCTH COOCTBEHHOM >KM3HENEATEIbHOCTU B YPE3BBIYAMHBIX CUTYalUSIX MPUPOTHOTO U
TEXHOTCHHOT'O XapakTepa; XapaKTepu30BaTh COBPEMEHHbIE Hay4dHble OTKPBITUS B 001acTu
OuoJjoruu;

pa3BUTHE y O0YYAIONIMXCS MHTEUICKTYaJbHBIX U TBOPYECKUX CIIOCOOHOCTEH B mporecce
3HAKOMCTBA C BBIJAIOIIMMHUCS OTKPBITUSIMH M COBPEMEHHBIMU HCCJIEIOBAHUSMU B OHOJIOTUH,
pelaeMbIMH €10 MpoOJeMaMu, METOJ0JIOTHEeN OHMOJIOrMYecKOro HCCIEeIOBaHusl, MPOBEICHUs
OKCIEPUMEHTAIBHBIX HWCCIEAOBAaHUM, pemeHuss OWOJOTHYECKUX 3a/ad, MOJEIUPOBAHUS
OHMOJIOTUYECKUX 00BEKTOB U TPOIIECCOB;

BOCIIUTAHHUE Y OOYYArOIIMXCSl IEHHOCTHOTO OTHOIIEHUS K KMBOW MPUPOJE B LIETIOM H K
OTIeNbHBIM €€ O00beKTaM U SBJICHUAM; (OpPMHpPOBAHME SKOJIOTHYECKOH, TE€HETHUYECKON
IPaMOTHOCTH, OOIIEH KyJbTypbl IOBEACHUS B TPUPOJC; WHTETPAIUH €CTECTBEHHO-HAYYHBIX
3HAHHMH;

npuoOpereHre 00y4arIMMUCA KOMIIETEHTHOCTH B PallMOHAIIBHOM MPUPOAOIIOJIb30BAHUN
(cobmroneHne TMpaBUJl TOBEJACHUS B TMPUPOJE, OXpaHbl BHUIOB, JIKOCHUCTEM, OHOCHEpHI),
COXpaHEHHUU COOCTBEHHOTO 3J0POBbS U 3J0POBbS OKPYKAIOIIMX JIOACH (COOMIOACHHUS MeEp
npoQMIaKTUKK  3a0o0JieBaHMM,  oOecrieueHre  O€30MaCHOCTH  KU3HENEATECIbHOCTH B
Ype3BBIYAHBIX CUTYAIUSAX MPUPOJIHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE MCIOIb30BAHUS
OMOJOTUYECKNX 3HAHUN M YMEHUH B TIOBCETHEBHOM KU3HU;

CO3/IaHME YCJOBMM JJIi OCO3HAHHOIO BbIOOpa OOYyYaIOUUMHCS WHIUBUIYaIbHOU
0o0pa3oBaTeNbHON  TPAaeKTOpUH, CHOCOOCTBYIOLIEH mocienyromeMy IpodeccruoHalIbHOMY
CaMOOMPEIEICHUI0, B COOTBETCTBUU C WHJWBUIYaTbHBIMU HHTEPECAMH M TOTPEOHOCTIMU
pEruoHa.

OOmiee 4YUCIIO YacoB, OTBEIEHHBIX HA M3Y4YCHHWE OHMOJIOTMM Ha YTIIyOJCHHOM YPOBHE
cpennero obmiero oOpasoBanmsi, coctaBisier 204 ugaca: B 10 kmacce — 102 gaca (3 yaca B
Hezeno), B 11 kimacce — 102 gaca (3 vaca B Hezento).

Ot10op oOpraHM3alMOHHBIX (OpM, METOJOB M CpeACTB OOyueHUs OMOJIIOTUH
OCYIIECTBIISIETCS C YUETOM CIEIU(PHUKN €ro COJEpKaHUs W HANPaBICHHOCTH Ha MPOIOIDKEHHE
OHMOJIOTHYECKOTO 00pa30BaHUs B OPTaHM3ANMUSAX CPEIHETO MPO(PECCHOHATHHOTO W BBICIIETO
o0Opa3oBaHusl.

OO0s3aTenbHBIM YCIIOBHEM IpU O0yYeHMH OHOJIOTMM Ha YriyOJIEHHOM YpPOBHE SIBIISETCS
MpOBECHUE J1aO0OpaTOPHBIX U TMpakTHUeckux pabor. Takke yuyacThe oOydalOmMXcs B
BBITOJIHEHNH  TPOEKTHBIX W y4eOHO-HCCIIEIOBATENILCKUX — paboT, TeMaThkKa KOTOPBIX
OTIpeNeNIIeTCsl YUYHUTEJIEeM Ha OCHOBE HMEIOIIMXCS MaTepHabHO-TEXHUYECKUX PECYpCOB U
MECTHBIX IPUPOIHBIX YCIOBUH.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

CopepxaHue IPOrpaMMBbl,  BBIIEICHHOE  KYPCUBOM, HE BXOIUT B  IIPOBEPKY
rocyaapcTBeHHOM utoroBoit arrecrauuu (I'MA).

Tema 1. Bnosorus kak Hayka

CoBpeMmeHHas O6uosiorus — KOMILJIEKCHas Hayka. KpaTkas vcropust pa3BUTHs OMOJIOTMH.
buonorndeckue Hayku M u3ydaemble UMU npoOneMbl. DyHnaMeHTaJdbHbIE, MPUKIAIAHBIE U
IIOUCKOBBIE HAYYHbIE UCCIIEIOBaHUsI B OMOJIOTHH.

3HadyeHne Ouojoruu B (HDOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, cBs3anHbple ¢ Ouonormeil. 3HaueHHWe OHONIOTMHM B MPAKTHYECKON
JESATEIIBHOCTH  YEJIOBEKa: MEAMIMHE, CEIbCKOM XO3AHCTBE, IPOMBIIUIEHHOCTH, OXpaHe
IIPUPOJIBIL.

JleMoOHCTpanuu

[Toptpetsr: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, Y. I'apseii, I
Meunnens, B. W. Bepnanckuii, M. II. IlaBnos, . . Meunuko, H. . Basunos, H. B.
Tumodees-Pecosckuii, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubl u cxembl: «CBsi3b OMOJIOTHHU C IPYTMMH HayKamm», «CucreMa OMOIOTHYECKHX
HayK».

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

JKuBble cuctembl Kak mpeaMer u3ydeHus onosnoruu. CBOMCTBA JKUBBIX CUCTEM: €TUHCTBO
XUMHYECKOTO COCTaBa, JIUCKPETHOCTh M LEJIOCTHOCTh, CIIOXKHOCTb H YHOPSJOYEHHOCTh
CTPYKTYpBI,  OTKpPBITOCTb, CAMOOPTaHHU3alUs, CaMOBOCIPOU3BEICHUE, Pa3IpakKUMOCTh,
W3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHM3allMd JKUBBIX CHCTEM: MOJIEKYJISIDHBIM, KJIETOYHBIN, TKaHEBBIH,
OpraHNU3MEHHBIM, MOMYJIALIMOHHO-BHIOBOH, 9KOCHUCTEMHBIN (OMOreoneHOTUYECKHIA),
o6uoctepnsiit. Ilponeccsl, npoucxoasiue B KUBBIX crucTeMax. OCHOBHbIE NMPU3HAKU >KUBOTO.
Kuznp kak (opma cymecTBoBaHus Matepuu. Hayku, u3yyaromue kuBble CUCTEMBI Ha Pa3HbIX
YPOBHSIX OpPraHU3ALNH.

N3yuenune xuBBIX cucteM. MeToapl Ouonormdeckod Hayku. HaOmronenue, msmepeHwe,
DKCIIEPUMEHT, CUCTeMaru3anus, MertaaHanu3. [loHsaTHME O 3aBUCMMOM M HE3aBUCHUMOMU
nepeMeHHO#. [lnanupoBanue skcnepumenta. [locraHoBka u mposepka rumore3. Hynesas
runote3a. [loHsTHe BEIOOPKH U €€ H0CTOBepHOCTh. Pa3dpoc B Omonornueckux aaHHbIX. OleHka
JIOCTOBEPHOCTH MOJIYYEHHBIX pe3yibTaToB. [IpUUMHbBI MCKaXKE€HUS PE3yJIbTaTOB AKCIIEPHUMEHTA.
ITonsiTHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanun

Tabmuubl u cxembl: «OCHOBHBIE TPU3HAKK JKU3HWY, «bHONOrMYeckne CUCTEMBD»,
«CBolicTBa KUBOU MaTepun», « Y POBHHU OPTraHU3ALMH KUBOM MPUPOIbD, « CTpOEHHE )KMBOTHOU
KIeTKN», «TkKaHM  KUBOTHBIX», «CHCTEMBI OpPraHOB  YEJIOBEYECKOIO0  OpraHu3May,
«buoreonenosy, «buocdepar, «MeToabl U3yUeHHUS KUBOH IPHUPOJIBD».

Oo6opynoBanue: 1abopaTropHoe 000pyIOBaHUE TSl POBEACHUS HAOIOACHUN, N3MEPEHHUIA,
JKCIIEPUMEHTOB.

IIpakTnyeckas padora «lcnonp30BaHME pa3IMYHBIX METOAOB IIPU M3YYEHUHU KUBBIX
CUCTEM.

Tema 3. bruosnorus KjieTku



Knerka — cTpykTypHO-(yHKIMOHAIbHASI €UHULIA KUBOrO. VICTOpHSA OTKpBITUS KIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOPUHU.

Metonbl MOJEKYJISpHOW M KJIETOYHOM OMOJIIOTMU: MHUKPOCKONIMs, Xpomarorpadus,
anekTpodope3, METOJ MEUYCHbIX AaTroMoB, AuddepeHunanbHOe  LEHTpU(YTUpOBaHHE,
KyJIbTUBUPOBAHHUE KIETOK. M3yueHue (uKCcUpo8anHuiX Kiemox. DIEKTPOHHAsT MUKPOCKOIHSL.
Konghoxanvnas mukpockonus. Bumanvnoe (npudicuznennoe) usyuenue Kiemox.

JdemMoHCTpanuu

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

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKPOCKOM», «McTopus
Pa3BUTUS METOJI0B MUKPOCKOITUI.

OO6opynoBaHMe: CBETOBOM MHUKPOCKON, MHUKpOIpEnapaThl PacTUTEIbHBIX, >KUBOTHBIX H
OaKTepHaIbHBIX KIETOK.

IIpakTuyeckas padora «l3ydeHue MeTOMOB KJIETOUHON Oumosioruu (Xpomarorpadusi,
atekTpodopes, nuddepennuanpaoe neHTpudyrupoanue, [LIP)».

Tema 4. XuMu4ecKasi Opranu3anms KJIeTKu

XVMMHUYECKUH COCTAB KIETKU. Makpo-, MUKPO- U yJIbTPaMUKPOJIEMEHThL. Bona u e€ ponb
KaK pacTBOpHUTENS, peareHTa, y4yacTHE€ B CTPYKTYPHUPOBAaHMHM KIETKH, TEIUIOPEryJIALUU.
MuHepaibHbIE BEIIECTBA KIETKH, UX OMOJIOrHYecKast poib. POIIb KAaTHOHOB M aHHOHOB B KJIETKE.

Opranndeckue BellecTBa KIETKU. buosornyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTypbl OenkoBOM Moisiekyisbl. IlepBuuHas cTpykTypa Oenka, MmenTHIHAs
CBsA3b. BTopuuHas, TpeTuuyHas, 4yeTBepTHuYHas CTPYKTypbl. JleHarypanus. CBoiicTBa OENIKOB.
Knaccudukanus 6enkos. buonornueckue GpyHkuu 0enKkoB. [lpuonsi.

VYrneBoasl. MoHOcaxapuabl, AMCAXapHJibl, OJIMrocaxapujbsl M moiucaxapuabl. OOmmi
IUIaH CTPOEHUS U (U3NKO-XUMHUECKHE CBOICTBa yrieBoaoB. buonornyeckue ¢yHKIMU
YIJIEBOJIOB.

Jlununel.  TuppodunbHo-ruapodoOHBIe  cBoiicTBa.  Kiaccudukauus — aumnumaos.
Tpurnunepuasl, Gochoaunuibl, BOCKU, cTepouibl. bruonornyeckue ¢pyHkuun aunuaon. Oomme
CBOWCTBAa OMOJIOTMYECKMX MeMOpaH — TEKy4ecTb, CHOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJTyIPOHUIIAEMOCTb.

Hyxnennoseie xkucnotsl. JIHK u PHK. Crpoenune nyknenHoBbIx kucioT. HykmneoTuusl.
[Mpuniun kommnementapHoctu. [Ipasuno Yapradda. Crpykxrypa JAHK — nBoiinas cnupaib.
Mecrtonaxoxaenue u 6nonorndeckue ¢pynkimu JHK. Buast PHK. @ynkuun PHK B knetke.

Crtpoenune monekynbl AT®. Makpospruueckue cBsizu B Mojiekyie AT®. buomornueckue
¢byakumn  AT®. BoccraHoBieHHBIE TMEPEHOCUYMKH, UX (YHKIUU B KIeTKe. [[pyeue
Hykneozuompugocgpamor  (HTD). CexBenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrtpykTypHast Ouoisiorus: OMOXMMHYECKHE W OHOopU3NYECKHEe HCCIEAOBAaHUS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYypbl OuoMmonekynl. Modenupoeanue cmpykmypovl U @QYHKYui
Ouomonexkyn u ux komniekcos. KomnvromepHulii Ousatin u oOpeanuidecKull cunmes 6UOMONEKYI U
UX HenpUPOOHbIX AHALO208.

JleMmoHCTpauMu

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

[uarpammsl:  «PacnpenencHue XUMHUYECKHX JJIEMEHTOB B HEXKHMBOM  IIPUPOIEY,
«Pacnipenenenne XUMUYECKUX IEMEHTOB B )KMBOU IIPUPOJIEN.



Tabmuuer u cxembl: «llepuoguyeckas Tabmuna XUMHUYECKHUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOAB», «BemectBa B cocTaBe OpraHu3zmMoB», «CTpoeHHE MOJEKYJIbl OenKa,
«CTpyKTYpbl OEIKOBOIM MOJEKYIb», «CTpoeHHe MOJEKYyJ YIieBoJoB», «CTpoeHHE MOJEKYI
nunuaoBy, «HykienHoBbie KUCIOTh», «CTpoeHrue MOJIEKyJIbl ATD.

O6opynoBaHue: XuMu4eckas ocyia ¥ 000pyi0BaHUE.

JlaGopaTopHnas pa6ora «OOHapykeHue OeIKOB C ITOMOUIbIO KAUeCTBEHHBIX PEaKIIUii».

JlabopaTopnasi pa6ora «lccienoBanne HyKJIEMHOBBIX KUCIIOT, BBIIEICHHBIX U3 KIETOK
Pa3IMYHBIX OPTraHU3MOBY.

Tema 5. Ctpoenue u yHKIUM KIETKH

Tumbl KJIETOK: dyKapHOTHYECKass W mMpokapuoTuyeckas. CTpyKTypHO-(DyHKIIMOHAJIBHBIC
00pa3oBaHus KJIETKH.

CrtpoeHue mnpokapuoTHueckoil kieTku. Kietoynas crenka OakTepuil u  apXew.
OcoOeHHOCTU CTpOEHUs TeTepoTpoPHON U aBTOTPOPHON MPOKAPUOTUYECKUX KIETOK. MecTo u
pOJIb MPOKAPUOT B OMOLIEHO3AaX.

Crpoenrie u (QyHKIIMOHHMPOBAHUE DYKAPHOTHUECKOW KIIeTKH. [Inmasmarndeckas meMmOpaHa
(mmazmanemma). CTpykTypa IUIa3MaTHueckoil MeMOpanbl. TpaHCIOPT BeHIECTB 4Yepes
M1a3MaTHYeCKyl0 MeMOpaHy: mnaccuBHbIM (muddys3us, obneryéunas auddQysus), akTUBHBIN
(mepBUYHBI M BTOPUYHBIA aKTUBHBIA TpaHcmopT). [lomynponunaemocts mMemOpansl. PaGota
HATPHUII-KaJIMEeBOTr0 Hacoca. JHAOIMUTO3: MUHOIUTO3, paronnTo3. Dk30uuTo3. Kinerounas creHka.
CrpykTypa v QyHKIHUU KIETOYHOW CTEHKU pacTEeHUM, rprOoB.

[Mutonnazma. I{uto3onms. Llutockener. JBwkenue nuromnazMbel. OpraHoufsl KIETKH.
OnHoMeMOpaHHbIE OpraHOUbl KIETKH: 3HAoIasmaTruueckas cetb (JIIC), anmapar [Nonbaxwy,
JN30COMBI, UX CTpoeHHE U (yHKUUHU. B3anMoCBsA3b OJHOMEMOpPAHHBIX OpPraHOMJIOB KIIETKH.
CrpoeHue TIpaHYJISpPHOTO peTuKyiyma. Mexanusm nanpasnenus 6enkoe ¢ JIIIC. Cunres
pactBopuMbIX  OenkoB. CHHTE3  KJIETOYHBIX  MeMOpaH. [Imankuit  (arpaHyJisipHbIiT)
sHJOIUIa3MaTHUeCKUil peTukyiayM. CekperopHas pyHkuus anmnaparta [onbmxu. Moougduxayus
benxos 6 annapame I onvoorcu. Copmupoexa 6enkos 6 annapame I'onb0xcu. TpaHCTIOPT BEUIECTB
B KJIeTKe. Bakyonu pactutenbHbIx kineTok. Kierounsii cok. Typrop.

[TomyaBTOHOMHBIE OpraHOWABl KJIETKH: MUTOXOHAPHUM, IIACTUABL. [Ipoucxoocoenue
mumoxonoputi u naacmuod. Cumdbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GYyHKIUM  MHUTOXOHApUH W mactul. llepBuuHble, BTOpUYHBIE U CJIOXHBIE IUIACTU[BI
(OTOCHHTE3UPYIOMIUX JYKApUOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JIEHKOMJIACTBI  BBICHIMX
pacTeHUN.

HememOpannbie opranous! kinetku CtpoeHue u (yHKIMHM HEMEMOpPAaHHBIX OpPraHOHIOB
kieTku. PubGocombl.  [lpomescymounvie uramenmol. MuxpouiaMeHTbl. AKmuHo8ble
MuKpoghunamenmsi. MBpIIEUHbIE KICTKU. AKMUHOBbIE KOMHOHEHMbl HEMbIUEUHbIX KAEmOK.
Muxkpotpy6ouku. Kietounsiit nentp. CrTpoeHHe | JABWKEHHE JKTYTUKOB U PECHHUYEK.
MuxkpotpyOouku nuroruiasmsl. Llentpuons. berku, accoyuuposanuvie ¢ MukpoguiameHmamu u
muxpompyboukamu. Momopmwie benxu.

SAnpo. Obonouka gapa, XPOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHHUE M (DYHKIIUH.
Snepubliii GenkoBbId MaTpuKC. [IpOCTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HHTEp(ha3HOM
anape. Jyxpomamun u 2emepoxpomamur. berku XpoMmaThHa — TUCTOHBIL. J{uHamuxa s0epHou
000n104KU 8 Mumose. foepHulil mpancnopm.

Knerounsle  BkitoueHusi.  CpaBHMTENbHAs  XapaKTEpPUCTUKA  KIETOK  JyKapHOT
(pacTUTENBHOM, KUBOTHOM, TPUOHOI).

JleMmoHCTpauMu



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

Tabmuubl u cxembl: «CTpoeHHE SYKapUOTHUECKOH KIeTKW», «CTpoeHHe >KMBOTHOM
KJIeTKn», «CTpoeHue pacTUTENbHON KiIeTkn», «CTpoeHne MUTOXOHIpUMW», «Snpo», «CtpoeHue
MPOKAPUOTUYECKOM KIIETKH.

O6opynoBaHue: CBETOBOM MHKPOCKON, MHKPOIpENnapaTbl PacTUTEIbHBIX, >XMBOTHBIX
KJIETOK, MUKPOIIPETapaTbl 0aKTePUAIbHBIX KIETOK.

JlabopaTopnasi paGora «/3yueHne CTpoeHUs KIETOK Pa3IMUHbIX OPIraHU3MOBY.

IIpakTuyeckasi padora «V3yueHue CBONCTB KIETOYHOW MEMOpaHBI».

JlaGopatopHasi padora «VccienoBanue IjiasMoiiM3a U JCIJIa3MOJIM3a B PACTUTEIIbHBIX
KJIIETKax».

IIpakTuyeckas padora «/3ydyeHne ABMKEHUS LUTOIIA3MbI B PACTUTENBHBIX KIETKAX».

Tema 6. O0MeH BeleCTB U NpPeBpalleHHe JHEPIUU B KJIETKe

ACCUMUIISIIINS U TUCCUMUISILIMSL — JIBE CTOPOHBI MeTabonu3ma. Tumbl 0OMEHa BEIIEeCTB:
aBTOTPOGHBIH ®  TeTepoTpo(HBIA. YYacTue KHCIOpoAa B  OOMEHHBIX  IpoIleccax.
OHepreruyeckoe obOecrnieueHue kierku: npespamieHue AT® B 0OMEHHBIX IpolEcCax.
@DepMeHTaTUBHBIM XapakTep peaklMid KIeTOYHOro Merabonu3Ma. DepMeHThI, UX CTPOCHHUE,
cBoiictBa M MexaHusM jeiictBus. KodepmeHntsl. OTinuus (epMEHTOB OT HEOPTraHUYECKHX
KaTajau3aTopoB.  benku-akTUBaTOppl U OEIKU-UHTMOMTOpBL.  3aBUCUMOCTb  CKOpPOCTHU
(epMEHTAaTUBHBIX PEAKIINI OT pa3Iu4HbIX (PAKTOPOB.

[lepBUUHBI CHHTE3 OpraHMYECKUX BeIIeCTB B KieTke. DoTocuHTe3. AHOKCU2eHHblU U
oxcueenHvlll  pomocunmes y baxmepuu. Ceemocoduparoujue nueMeHmsvl U NUSMEHMbl
peaxkyuonroz2o yenmpa. Ponp xmopomiactoB B mpouecce porocuHTe3a. CBeToBasi U TEMHOBAs
dazpl. @omoovixanue, C3., C4- u CAM-munvr pomocunmesa. TIpogyKTUBHOCTE (DOTOCHHTE3A.
BnusiHue paznuuHbIX GakTOpoB HA CKOPOCTh (POTOCHHTE3a. 3HaUeHHE (POTOCUHTE3A.

XemocuHTe3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPHU(PHULIUPYIOLIHE
OaxTepuu, Kene300aKkTepuu, cepoOaKTepuu, BOJOPOIHbIE OaKkTepUU. 3HAUEHUE XEMOCHHTE3A.

AHaspobHble opraHu3Mbl. Buael Opoxkenus. [IpoaykTel OpokeHUS U MX HCIIOJIb30BaHUE
4eJI0BEKOM. AHa’pOOHBIE MHKPOOPIaHU3MBl KaK OOBEKThl OMOTEXHOJOTMM W BO30yAUTENN
001e3HEeH.

AdpoOHBIE OpraHu3Mbl. JTambl YHEPreTUYECKOro oOMeHa. [loaroToBUTENbHBIN STall.
['mukonu3 — 6eCKUCIOPOAHOE pACUICTNIEHUE TIIIOKO3HI.

buonoruueckoe okuciaeHue, UM KIETOYHOE JbIXaHue. Poib MUTOXOHApUI B mpoleccax
O6uonornyeckoro okucieHus. Lluximyeckue peakuuu. OxuciaurenabHoe (GochopuiimpoBaHHE.
Onepeuss membpannozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnot ATD-
cunmaswl. llpenMymiectBa a’poOHOTO MyTH OOMEHa BEIIECTB IMEpe]] aHadPOOHBIM.
O} PeKTUBHOCTH IHEPTETHIECKOTO 0OMEHa.

JleMoHCTpanun

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

Tabmuubl 1 cxembl: «POTOCHHTE3», «IJHEpreTHdeckuii oomen», «buocuHTe3 OenKay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3Y.

O6opynoBaHHe: CBETOBONH MUKPOCKOII, 000pyJ0BaHUE ISl IPUTOTOBJICHUS MTOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlabopaTopnasi paGora «lI3ydeHue KaTaaTUTHUYECKONH aKTUBHOCTH (EpMEHTOB (Ha
IpUMEpE aMMJIa3bl MJIN KaTalas3bl)».



JladopaTtopnasi pab6ora «l3yueHue (epMEHTAaTHBHOTO pACIICIUICHUS TIEPOKCHIA
BOJIOPOJIa B PACTUTENIBHBIX U )KUBOTHBIX KIETKaX».

JlaGopaTopHnas padora «CpaBHEeHHE MPOLIECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE ITPOLIECCOB OPOKEHUS U JBIXaHUS.

Tema 7. HaciiencrBennasi uHpopMauus U peajm3anus eé B KJIeTKe

Peakuuu marpuyHoro cunrtesa. [IpuHIMI KOMIUIEMEHTApPHOCTH B PEAKLUAX MATPUYHOIO
cuHTe3a. Peanmsanus HacnencTBeHHOM WHGpopMauuu. |'eHeTWyeckwii KOJ, €ro CBOICTBa.
Tpanckpunuus — matpuudbli cuaTe3 PHK. [IpuHIMIBI TpaHCKPUINIIMK: KOMILJIEMEHTAPHOCTb,
AHTUIIAPAJUIETbHOCTh, aCUMMETPUYHOCTh. Cospegsanue mampuunvix PHK 6 sykapuomuueckoii
kiemxke. Hexooupyrowue PHK.

Tpaucusmus u e€ arambl. Ydactue TpancnoptHeix PHK B OmocmHTese Oenka. YcioBus
O6uocunTe3a 6enka. KogupoBanue aMuHoKucioT. Ponbs pubocom B OuocunTese Oenka.

Coepemenunvie npedcmasnenus o cmpoeHuu cenog. OpraHu3aus TeHoOMa y MPOKapUoT U
syKapuoT. Perynsuusi akTUBHOCTH I'€HOB y mnpokapuoT. ['mmoreza omepona (®. XKako6, XK.
Mano). MonekynapHvle mexaHuzmvl dKcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
peaynayuu pabomsl 2enos. Perymsius 0OMeHHBIX MPpolieccoB B kieTke. KiieTounslil romeocTas.

Bupychsl — HekiieTouHble ()OPMBI KU3HU U 0ONMUraTHble mapa3uthl. CTpOEHHE MPOCTHIX U
CIIOXHBIX BHPYCOB, PETPOBHPYCOB, OaktepuodaroB. Kuszuennwiii yuxn [[HK-codepoicauyux
supycos, PHK-cooepocawux supycos, bakmepuogacos. Obpamuas mpanckpunyus, peeepmasa,
unmezpasa.

BupycHble 3a0oneBaHusi 4enoBeka, JKMBOTHbIX, pacrenuit. CIIMA, COVID-19,
COLIMAJIbHBIE U MEAUIIMHCKHE MTPOOIIEMBI.

Buoungpopmamura: unmeepayusi u anaauz donvuux maccugog («bigdatay) cmpyxkmyphoix
buonoeuveckux OauHvix. Hanomexwonoeuu 6 oOuonoeuu u meouyuwe. Ilpoepammupyemvie
@yukyuu 6enxkos. Cnocobbi 0ocmasKu 1eKapcme.

JleMoHCTpanuu

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

Tabmuet u  cxembl: «buocuHTes Oenka», «l'eHetmueckuii ko, «Bupycs»,
«bakrepuodarmy.

IIpakTnyeckas padora «Co3gaHue MOJEIU BUPYCay.

Tema 8. J/Ku3HeHHbIN HUKJI KJIETKH

Knerounslii numki, ero mepuonsl u perynsnus. Wutepdaza um muro3. OcobeHHOCTH
npolieccoB, nporekaronmx B uatepdase. Iloaroroska kierku k aenenuto. [IpecunTeTnyeckuii
(TOCTMUTOTHUYECKHI), CUHTETUYECKUH M TOCTCUHTETUYECKUI (MPEMUTOTUYECKHUI) MEPUOIbI
uHTEpPAa3BbI.

Marpuunenii  cunre3 JHK —  perumkanms. Ilpunnuner  perummkannn — JIHK:
KOMIUIEMEHTAPHOCTh,  IOJYKOHCEPBATUBHBIM  CHHTE3, AHTUIAPALUIENBHOCTh. MexaHU3M
permmukannu  JIHK.  Xpomocombl. Ctpoenne xpoMocoM. TemoMepel W TeloMmepasa.
XpOMOCOMHBII HA0Op KJIETKHM — KapUOTHUIl. JIMIIOWIHBIA M TariouJHBIA HAOOPHI XPOMOCOM.
I"'omonornunsie XpoMocoMmsl. 110710BbIE XPOMOCOMBI.

Jenenne kinetkn — muro3. CTaguum MHUTO3a U NPOUCXOIALIME B HUX IPOLECCHL. THIIBI
muto3a. Kaproknnes u nutoknHes. buonornueckoe 3HaueHHE MUTO3a.

Perynsmus MuToTHueckoro mnukia kieTkd. [Iporpammupyemas kierouHas ruOenp —
arornTo3s.



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

JdemoHcTpaunu

Tabmunpl u cxembl: «KU3HEHHBIM LUK KIETKW», «MuT03», «CTpOoeHHE XPOMOCOMY,
«Pennukanus JJHK».

O6opyoBaHMe: CBETOBOM MHUKPOCKOI, MHUKpompenaparbl: «MHUTO3 B KJIETKax KOpEILIKa
JTyKay.

JlaGoparopHas padora «/3yueHne XxpoMOCOM Ha TOTOBBIX MUKpOIIpENapaTaxy.

JlaGopaTopnasi pa6ora «HaOnronenne MuTo3a B KIETKAaX KOHYMKA KOpEIIKa Jiyka (Ha
TOTOBBIX MUKPOTIPEIapaTax ).

Tema 9. Ctpoenne n pyHKIHMN OPraHU3MOB

buonornueckoe  pasHooOpazue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJIOHHAIBHBIC,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OC00EHHOCTH CTPOECHUS U KU3HEACATEIHLHOCTH OJHOKJIETOUYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJHOKIIETOUHBIE BOJIOPOCIIHU, Ipyrue NpoTucTsl. KomoHuanbHbie
OpraHU3MBI.

B3anMocBs3b 4acTeil MHOIOKJIETOYHOTO OpraHu3Ma. TkaHU, OpraHbl U CUCTEMBI OPraHOB.
Opranusm Kak enuHoe 1eioe. 'omeocras.

Tkanu pacrenuit. Tumbel pacTUTENBHBIX TKaHeW: oOpazoBaTenbHas, MOKPOBHAs,
MPOBOJINIAs, OCHOBHAsA, MexaHnueckass. OCOOCHHOCTH CTpOeHHs, PYHKIMA U pPacCHONOKEHUs
TKaHEN B OpraHax pacTEHUM.

TkaHu JKUBOTHBIX M  4YeJOBeKa. THUNBI JKUBOTHBIX TKaHEW: dIUTETHATbHA,
COCIMHUTENbHASA, MbllIeuHas, HepBHas1. OCOOCHHOCTH CTPOCHHUSA, (PYHKIHMA U pPaCHONIOKEHUS
TKaHEeH B OpraHax >KUBOTHBIX U YEJIOBEKa.

Oprasbl. BereratuBHbie U reHEpaTHUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMBI OPraHOB
JKUBOTHBIX U YesioBeka. DyHKIIMU OpraHOB M CHCTEM OPTaHOB.

Omnopa Tena opranusmoB. Kapkac pacrenmit. Ckenersl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. Hapy KHbII 1 BHyTpeHHMI ckeneT. CTpoeHUe U TUIbl COEUHEHUS
KOCTEH.

JBmwxeHue opraHu3MoB. JI[BM)KEHHE OJHOKJICTOYHBIX OPraHU3MOB: aMEOOHMIHOE,
JKTYTUKOBOE, pECHUYHOE. J[IBM)KEHHE MHOTOKJIETOYHBIX pACTEeHUH: TPOMU3Mbl M HACTHUH.
JIBuKeHre MHOTOKJIIETOYHBIX JKUBOTHBIX M UeJIOBEKa: MbIlieuHas cucrema. Pednekc. CkenerHble
MBIIIIIBI ¥ UX paboTa.

[Tutanue opranu3zmoB. [lormomienre BOJbI, YTIAECKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacteHusiMu. [lutanue >KUBOTHBIX. BHYTpUIIONOCTHOE W BHYTPHUKJIETOYHOE MHIIEBApEHHUE.
[luraHre MO3BOHOYHBIX XUBOTHBIX. OTAENbl MUIIEBAPUTENBHOTO TpakTa. lIumeBaputenbHbIe
xene3bl. [IuieBapurenbHas cucreMa 4eoBeKa.

Hpixanue opranu3MoB. [[pixanue pactenuid. J{prxanne sxuBoTHBIX. uddy3us ra3oB uepe3
MOBEPXHOCTh KIeTKU. KokHoe nbixanue. JlpIxaTenbHas MOBEpPXHOCTh. JKabepHoe U JErodHOe
IbIxaHue. JlpIxaHue MO3BOHOYHBIX >KMBOTHBIX M YeEJIOBEKAa. JBOJIOIMOHHOE YCIO0XHEHHE
CTPOCHHMs JETKUX IMO3BOHOYHBIX >KMBOTHBIX. JlpIXxaTenbpHas cucTeMa 4YeloBeKa. MeXxaHu3Mm
BEHTWISILIMM JIETKUX Y NITUI U MIIEKONUTaIOUX. Perynsauus apixanus. [{pixarenbHble 00bEMBI.

Tpancnopr BelEeCTB Y OPraHU3MOB. TpaHCIOPTHBIE CUCTEMBI pacTeHui. TpaHcmopt
BEIIECTB Y JKUBOTHBIX. KpoBeHocHass cucrtemMa u €€ opranbl. KpoBeHocHas cucrtema
MTO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. (Cepane, KpPOBEHOCHBIE COCyAbl M KpoBb. Kpyru



KpOBOOOpaIieHus.  OBOJIIOLIMOHHBIE  YCIOXHEHHMSI ~ CTPOCHHS  KPOBEHOCHOM  CHCTEMBbI
MO3BOHOYHBIX KUBOTHBIX. PaboTa cepama u e€ perynsus.

Beinenenue y opraHusmoB. Belnenenue y pacreHud. BeineneHue 'y KUBOTHBIX.
Cokpatutenbupie Bakyoiau. Opranbsl BbieneHus. DuibTpanusi, cekpenuss U oOpaTHoe
BCAChIBaHHE KaK MEXaHU3Mbl pabOThl OPraHoB BbiAeNeHusA. CBs3b MOJOCTU Teja ¢ KPOBEHOCHO
U BBIICTUTEIBHOM cucTeMaMu. BblienieHne y MO3BOHOYHBIX >KMBOTHBIX M yenoBeka. [louku.
Crpoenune u pyHkunonupoBanue Heppona. O6pazoBaHrEe MOYH y YETIOBEKA.

3amuTa y OpraHu3MoB. 3alldTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil u
LIUCTHI TPOCTEHIINX. 3alllUTa Y MHOTOKJIETOUHbIX pacTeHui. KyTukymna. CpeacTBa nacCUBHOU U
XUMHUYECKOM 3a1uThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX KMBOTHBIX. [IOKpOBBI M MX TIPOM3BOAHBIC. 3alllUTa OpraHu3Ma
or Oone3neidl. MMmyHHas cuctema denoBeka. KIleTOUHBII W TyMOpallbHBII HWMMYHHTET.
Bpoxnéuueiik u  mpuOOpeTéHHBI  cnenuduueckuii UMMYyHHTET. Teopusi KIOHAJIbHO-
cenexktuBHoro nmmynurera (I1. Opmux, ®. M. bepuer, C. Tonerasa). BocnanurenbHbie OTBETHI
Oopranu3MoB. PoJib BpoXIEHHOTO UNMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUMN.

PazapaxxuMocTe M peryndauus y OpraHu3MoB. Pa3ipakuMocTb y OJHOKIJIETOYHBIX
opranu3moB. Takcucel. Pazgpaxkxumocts U peryisiuus y pacteHuil. PocToBble BemecTBa U UX
3HauEHUE.

HepBHas cucrema u peduiekTopHas peryisiinusi y >KHBOTHBIX. HepBHas cuctema u eé
OTZEJbl. DBOJIIOIMOHHOE YCJIOKHEHUE CTPOCHUSI HEPBHOM CHCTEMbl y JKMBOTHBIX. OTaensl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX XKUBOTHBIX. Pednexc u peduekropnas nyra. bezycrnoBHbie u
YCIIOBHBIE PEIICKCHI.

['ymopasibHast peryssiiiusi U SHIAOKPUHHAS CHUCTEMa KUBOTHBIX W 4YernoBeka. JKesesbl
DHJIOKPUHHOM CHCTEMBI M HX TOpPMOHBI. JleicTBUE TOpMOHOB. B3auMMOCBA3b HEPBHOU U
SHAOKPUHHOU cucTteM. [ umoranamo-runoduzapHas cucrema.

JleMoHCTpanuu

IToptper: U. I1. ITaBnoB.

Tabmuiel u cxembl: «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKJIETOYHBIE BOJOPOCINY,
«baktepun», «llpocreitmme», «Opranbl LBETKOBBIX pacTeHui», «CHCTEMBbl OpraHoB
MO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee CTpOeHHE HACEKOMBbIX», «TkaHUW pacTeHHil»,
«KopneBbie cuctembry, «CtpoeHue ctednss», «CTpoeHHE IHCTOBOM TIIACTHHKWY», «TkaHuU
JKUBOTHBIX», «Ckener uyenoBekay, «llumeBapurenbHas cucrema», «KpoBeHocHas cucrtemay,
«/lpixatenbHass  cucrema», «HepBHas cucrema», «Koxa», «MpblleyHas cucremay,
«BpienurensHas cuctema», «DHIOKpPUHHAS cucTteMay, «CTpoeHue MbIby, «MMMyHUTETY,
«KumeunononoctHeie», «Cxema muTaHus pacTeHui», «KpoBEeHOCHbIE CHCTEMBI MMO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruaps», «CTpoeHue IuiaHapun», «BHyTpeHHee cTpoeHue J0KIE€BOro
yepBsa», «HepBHas cucrema pwiO», «HepBHas cucrema narymkm», «HepBHas cucrema
npecMbikatomuxcs», «HepBHas cucrema ntuny, «HepBHas cuctema MIIEKONMHUTAIOMINXY,
«HepBHas cuctema yenoBekay», «Pedaekcy.

O6opynoBaHHe: CBETOBOW MHKPOCKOI, MHUKPOIMpENapaThl OJHOKIETOYHBIX OPTaHHU3MOB,
MUKpOIIpenaparsl TKaHEeH, paKOBHUHBI MOJUTFOCKOB, KOJUIEKIIUUM HACEKOMBIX, UTJIOKOXKHUX, JKUBBIE
9K3EMIUIAPBl KOMHATHBIX PAacTEeHU, TepOapuu pacTeHUN pa3HbIX OTAENIOB, BJIa)KHbIE IIpenapaThl
’KUBOTHBIX, CKEJIEThl TTO3BOHOYHBIX, KOJJIEKIIUU OECIIO3BOHOYHBIX )KMBOTHBIX, CKEJIET YeJIOBEKa,
o0opysoBaHue I JEMOHCTpPAIMd TIOYBEHHOTO W BO3AYIIHOTO TUTAHHS PACTCHHIA,
pacuieryieHus Kpaxmana M OenkoB 1oJ JeiictBueM (epMeHTOB, OOOpyJOBaHUE IS



JIEMOHCTPALIMH OIBITOB IO U3MEPEHUIO )KU3HEHHON €MKOCTH JIETKMX, MEXaHU3Ma JbIXaTeIbHbIX
JBUKEHUM, MOJIETN I'OJIOBHOTO MO3Ta Pa3JIMYHbIX KUBOTHbIX.

JlabopaTopHasi padora «/3yueHue TkaHel pacTeHUI.

JlaGopaTropHas padora «/3yueHue TkaHei )KUBOTHBIX).

JlaGopaTropHas padora «/3yueHune opraHoB LIBETKOBOTO PACTEHUSI».

Tema 10. Pa3MHoOeHMe 1 pa3BUTHE OPTraHNU3MOB

®opMbl pa3MHOXKEHUSI OPTaHU3MOB: Oecrionoe (BKJII0Yasi BEreTaTUBHOE) U 110JIoBOoe. Buibl
0ecro0ro pa3MHOKEHUS: TIOYKOBAaHUE, CIIOPYJILMS, (pparMeHTalus, KJIOHHPOBAHUE.

[TonoBoe pasmuHoxkeHnue. IlonoBele kineTku, unu ramerel. Meiio3. Cranguu Mmeiiosa.
IToBenenue xpomocoM B Menose. KpoccuHrosep. bronornyeckuii CMbICIH MeHO3a U II0JIOBOTO
npouecca. Melo3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe  pasButhe. l'ameroreHe3 y JKUBOTHbIX. IloyoBble — Kene3bl.
OOpa3oBaHre U pa3BUTHE MOJOBBIX KJIeTOK. CrepmaroreHe3 u oorene3. CTpoeHHE MOJIOBBIX
KJIETOK.

OmnogoTBOpeHHEe M AMOPUOHAIBHOE Pa3BUTHE >KUBOTHBIX. CrHOCOOBI OIIIOIOTBOPEHUS:
Hapy’kKHOe, BHyTpeHHee. [lapTeHorenes.

WuauBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTeHe3). DMOPHUOIOTHsS — HayKa O pa3BUTHH
opranusMoB. Mopgoeenes — 00Ha u3 enaguwvix npobrem ambpuonocuu. Konyenyus mopgozenos
u mooenu mopghocenesa. Ctaguu >MOPHOTEHE3a KUBOTHBIX (Ha MpUMepe JITYIIKH). J{pobieHue.
Tunsl apobnenus. [emepmunuposanuoe u Hedepmunupoganuoe opodrenue. bracmyna, munol
onacmyn. OcoOEHHOCTH IPOONIEHUsT MIEKOMUTAIOIMIUX. 3apOJIbIIIEBbIE JIMUCTKH (TaCTPYJISAIM).
3aknajKka OpPraHoOB W TKaHEW W3 3apOJBIIIEBBIX JHMCTKOB. B3anMmHOe BiIMsSHUE YacTel
pa3BUBAIOIIETOCS  3apojibliia  (3MOpUOHANbHAS HMHAYKIMS). 3akjajka IUlaHa CTPOCHHS
JKUBOTHOTO KakK pe3ylbTaT HepapXWYeCKHX B3aMMOJEWCTBUI TreHOB. BnusHue Ha
AMOPHOHAIEHOE PAa3BUTHE PA3IMUHBIX (DAKTOPOB OKPYXKAIOIIEH cpeibl.

Poct u pasButrue xuBoTHbIX. IlocTamOpuoHanbHbIl nepuon. Ilpsmoe u Hempsimoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M IMO3BOHOYHBIX >KHBOTHBIX.
bronoruueckoe 3HaueHUE MPSAMOrO U HENPSMOrO Pa3BUTHUS, UX PACHPOCTPAHEHUE B IPUPOJE.
Tunbel pocta KUBOTHBIX. akTOpbl PETYJSIIUU POCTAa KUBOTHBIX U denoBeka. Craguu
MOCTAIMOPHUOHAIIBHOTO DPAa3BUTHS y JKUBOTHBIX M uenoBeka. [leprojpl OHTOreHe3a dYelloBeKa.
Crapenue u cMepTh Kak OMOJIOrMYecKHe MPOLECCHI.

PasmHoxxenne u pasputue pacrenuil. ['amerodur m crnopodut. Meiio3 B KU3HEHHOM
nukie pacreHuil. OOpa3zoBaHMe cmop B Imporecce Meioza. ['ameToreHes y pacTeHM.
OImIog0TBOPEHNE H Pa3BUTHE PACTUTENBHBIX OpPraHuM3MOB. JIBOWHOE OIJIOJAOTBOPEHHUE Y
[[BETKOBBIX pacTeHuil. OOpa3zoBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbI peryJsiliud OHTOTE€HE3a Y PAaCTeHUHN U )KMBOTHBIX.

JleMoHCTpanun

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

Tabmunpl u cxembl: «BereraTuBHOE pazMHOKeHUE», « THUIBI OECTONIOro Pa3sMHOXKEHUS,
«Pa3MHOXXEHHE XJIaMUJIOMOHa/b», «Pa3MHOXXEHHUE HBIUVIEHb», «Pa3MHOXXEHHUE THIAPBI»,
«Meito3», «Xpomocombly, «['amerorenes», «CrTpoeHHe SMIEKICTKA U CIIEPMATO30Ua»,
«OcHOBHBIE cTaauu OHTOreHe3a», «lIpsiMoe m Hempsmoe pa3BuTHE», «PazBuTHe Maiickoro
Kyka», «PazBurue capanum», «Pa3Butue narymkn», «/{BOMHOE OIIOJOTBOPEHHE Y IBETKOBBIX
pacteHui», «CTpOeHHUE CEeMsIH OJHOJOJIbHBIX U ABYAOJBHBIX pacTeHUiD», «KU3HEHHBIA LUK
MOpPCKOM  KamycTeD», «JKu3HEHHBI 1UKI Mxa», <«OKHW3HEHHBI LMKJI NAnOpOTHUKAY,
«KW3HEHHEBIN UK COCHED).



OOGopyaoBaHUE: CBETOBOM MHUKPOCKOI, MUKPOIIPENapaThl SHUIIEKJIECTOK U CIIEPMaTO30U/ OB,
Mojienb «L{uKI pa3BUTHS JIATYIIKWY.

JlabopaTopnasi paGora «l3yueHue CTpOEHMsSI MOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTuyeckass padora «BblsiBlieHHE NPU3HAKOB CXOACTBA 3apOAbILIEH MO3BOHOYHBIX
YKUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHHE OpraHOB Pa3MHOKEHUS BBICILIUX PACTECHUI».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U MI3MEHYUBOCTH OPraHM3MOB

Hcropusi cTaHOBIIGHUS W Pa3BUTHS TeHETUKH Kak Hayku. Paborel I'. Menpens, I'. ne
@®puza, T. Moprana. Pomb oTeuecTBeHHBIX Y4Y€HBIX B pa3BUTUU reHeTuku. Pabotsr H. K.
Konsuosa, H. U. BaBunosa, A. H. benosepckoro, I'. /. Kapneuenko, FO. A. ®ununyenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHbIE T€HETUYECKUE MOHATHUS U CUMBOJIbL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJIEIbHbIE
IeHbl, aJIbTEPHATUBHbIC NPU3HAKH, JTOMMHAHTHBIM M PELECCUBHBIA NPU3HAK, TOMO3UIOTA,
TeTepPO3UroTa, YUCTas JIMHUS, TUOPUABI, TeHOTHI, (QeHotur. OCHOBHBIE METOJbl T'C€HETHUKH:
TUOPUAO0IOTHYECKHM, IUTOTOTUYECKHI, MOJIEKYIISIPHO-TE€HETUYECKHI.

JdeMoHcTpannmn

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

Tabmuie! U cxeMbl: « MeToIbl TeHETUKI, «CXEMBI CKPELTUBAHUS.

JlaGopaTopHnas pa6ora «/po3o¢puina kak 00bEKT FeHETUUECKUX HCCIIEJOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpemuBanue. IlepBbiii 3akoH MeHaens — 3aKoH e€IMHOOOpPa3Hs
ruOpusioB nepBoro nokojeHus. IIpaBuno gomuHupoBaHusa. Bropoi 3akoH MeHaens — 3aKkoH
pacuienjeHus npu3Hakos. L{uTosoruueckue 0CHOBBI MOHOTHOPUAHOTO CKpelMBanus. ['nnoresa
YUCTOTHI FaMeT.

AHanuzupyromiee — ckpemuBaHue.  [IpoMexyTouHbIi ~ XapakTep — HaclleJJOBaHMS.
Pacmiennienue npu3HaKkoB MIPU HETIOJIHOM JIOMUHUPOBaHUH.

Jurubpunnoe ckpemuBaHue. TpeTuil 3akoH MeHzens — 3aKOH HE3aBHCHMOTO
HacJIeJOBaHMsI MPU3HAKOB. L{uTOIOrN4YecKrie OCHOBBI IUTHOPUHOTO CKPEIIUBAHMUS.

CueruienHoe HacnenoBanue npu3HakoB. Padoter T. Moprana. CuerieHHOe HacaeI0BaHNE
T€HOB, HApYLICHHUE CLEIUIEHNUS MEX1y TeHaMU. XpOMOCOMHas TEOPHsI HACIEACTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OIpEAENHEHUS Iosla. AyTOCOMBI U IOJIOBBIE
XpPOMOCOMBI. ['OMOTamMeTHBI M TeTeporaMeTHBIM NOJI. ['eHeTnyeckass CTPYKTypa IOJIOBBIX
xpomocoM. HacnenoBanre npu3HaKoB, CLEMJICHHBIX C TIOJIOM.

I'enotun kak uesnoctHas cucrema. [lneforponus — MHOKECTBEHHOE JIECHCTBHE TI€HA.
MHOX€eCTBEHHBIM ayuienu3M. B3aumoneicTBUE HEaUIENbHBIX T'€HOB. KOMIIJIEMEHTapHOCTE.
Onwucra3s. [Tomnmepns.

['eHeTMYECKUMIT KOHTPOJb PA3BUTHS PACTEHUM, J>KMBOTHBIX M 4YEJIOBEKa, a TaKxke
(U3MOJIOTMUECKUX TMPOIECCOB, TOBEACHUS W KOTHUTUBHBIX (YHKUMH. ['eHeTmueckue
MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MBbl B3aUMOJCHUCTBUS «XO35SUH — MApasuT» U «XO3AUH —
MUKpoOnom». ['eHeTHuecKkre acreKTbl KOHTPOJIS U U3MEHEHUS HacjeICTBEHHON nH(popMaluu B
MTOKOJIEHUSIX KJIETOK M OPraHU3MOB.

JleMoOHCTpanuu

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



Tabmuupl u cxemsl: «[lepBbiii 1 BTOpOi 3akoHBI MeHnmens», «Tpetuii 3akoH MeHaensy,
«Ananusupyroniee ckpeuuBanue», «Hemnonnoe noMmunupoBanuey», «CliemiieHHOE HAaclleJOBaHUE
MPHU3HAKOB Y Mpo3oduinshy, «I'eHeTnka monay, «Kapuotun yenosekay, «Kapuotun apo30Quisy,
«Kapuotun ntunb», « MHOKECTBEHHBIN aJllieIu3m», « BzauMoaelicTBue reHoBy.

O6opynoBaHue: MOAENb AJsl JIEMOHCTPAllMU 3aKOHOB €IUHO00pa3usi THOPUAOB MEPBOrO
MOKOJICHHSI M PACUIEIUIEHUs] MPU3HAKOB, MOJEIb JJISI JEMOHCTPALMM 3aKOHA HE3aBUCUMOIO
HACJICIOBAHUS MIPU3HAKOB, MOJIEIIb JJISl IEMOHCTPAlMU CUEILUICHHOTO HACJIEIOBAHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoIpenapar: «J{po3odumay.

IIpakTuyeckas padora «l3yueHue pe3ynbTaTOB MOHOTHOPUIHOTO CKPEIIUBAaHUS Y
JPO30(HITBD).

IIpakTuyeckass padora «V3ydyeHue pe3yapbTaTOB IUTHOPHAHOTO CKPEUIUBAHUS Y
JPO30(UITBD».

Tema 13. 3akoHOMepPHOCTH U3MEHYMBOCTH

BsanmopelictBue reHoTHna m cpeabl npu (GopMupoBaHuH (eHoTHNna. V3MEeHYMBOCTH
npu3HakoB. KauecTBeHHbIE W  KOJUYECTBEHHBIE TpPHU3HAKK. BUIbl  HM3MEHYHBOCTH:
HEHACJIEACTBEHHAs U HACJIEICTBEHHAS.

MonudukanronHas U3MEHUYMBOCTb. Ponb cpeabl B (GOpMUPOBAaHUM MOIUGDUKAIIMOHHON
n3MeHunBoctu. Hopma peakuuu npusHaka. BapuannoHHsll psii M BapuanumoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHON H3MEHYHMBOCTH.

['enoTunuueckass u3MeHYMBOCTb. (CBOWCTBA TEHOTUIIMYECKOW M3MEHUYMBOCTH. Bujbl
TeHOTUITUNYECKOW N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.

KomOuHaTtuBHasi M13MEHUYMBOCTh. Mel03 U MOJIOBOM MPOIECC — OCHOBA KOMOWMHATHUBHOMN
W3MEHYUBOCTH. POJIb KOMOMHATHUBHON U3MEHUYMBOCTU B CO3JJaHUU T€HETUYECKOTO Pa3HOOOpas3us
B [Ipe/iesiax OJIHOTO BUJIA.

MyTaimoHHass W3MEHYMBOCTb. BHAbl MyTauuid: TE€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE U WHAYIUMPOBAHHBIE MYTalMH. SIMepHBIE M IUTOILIA3MATHYECKUE MYyTalluH.
ComMaruueckre W TMOJOBbIe MyTanuu. [[puYMHBI BOSHUKHOBEHHS MyTaiui. MyTareHsl U UX
BIIMSIHMUE HA OpPraHU3Mbl. 3AKOHOMEPHOCTH MYTAI[MOHHOTO Mpolecca. 3aKOH TOMOJOTUYECKHUX
psanoB B HacneacTBeHHOM wu3MmeHunBoctd (H.M. BaBunoB). BresnepHas W3MEHUHMBOCTH U
HACJIEICTBEHHOCTb.

Onucenemurxa u 3NUSEHOMUKA, DPOJb INULEHEMUYECKUX (PaKmopo8 6 HACIe008aHuu U
UBMEHYUBOCIU PEHOMUNUYECKUX NPUSHAKOE ) OP2AHUZMOB.

JleMoHCTpanun

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

Tabmumpl u cxembl: «Buabl u3mMeHUHBOCTHY, «Moau@uKanMoOHHAS H3MEHUYHUBOCTHY,
«KomOvHaTuBHAsT ~ M3MEHYHMBOCTH»,  «Meio3»,  «OmnomorBopeHue»,  «l eHernuyeckue
3a00JIeBaHUS YeNIOBEKay», « BUIbI MyTammiiy.

OOGopynoBaHue: >KMBBIE W TepOapHbIC HK3EMIUIIPHl KOMHATHBIX PACTEHUW, PHUCYHKH
(dotorpadun) )KMBOTHBIX C Pa3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlaGopaTopnasi pabora «MccremoBaHue 3aKOHOMEPHOCTEH  MOAM(UKAIIMOHHOM
n3MeH4nBOCTH. [IocTpoeHre BaprallMOHHOIO psiia U BapUALMOHHOW KPUBOW».

IIpakTuyeckas padora «MyTtamuu y 1po30Quiibl (Ha TOTOBBIX MUKPOTIPEapaTax)y.

Tema 14. I'eHeTHKA YeJi0BeKa

Kapuotun uenoBexka. MexayHapoaHasi MporpaMMa HCCIIEIOBaHMUS Te€HOMa YeJIOBeKa.
MeTobl U3Y4YeHHSI TCHETUKH YETIOBEKAa: TeHEANIOTHUECKU, ONM3HEIIOBBIN, [UTOTCHETHIYECKHIA,
MONYJIALIMOHHO-CTATUCTUYECKUH, MOJIEKYJIIpHO-TeHeTHnYecKnil. COBpPEMEHHOE OIpENEIICHHUE



TCHOTHIIA: TIOJHOTEHOMHOE CEKBEHUPOBAaHUE, TEHOTUIIMPOBAHKE, B TOM 4Kcie ¢ nomomusro I11P-
ananu3a. HacnencrBennsie 3a001eBanus 4eI0BeKa. | eHHbIE 1 XpOMOCOMHBIE O0JIE3HN YETIOBEKA.
bone3nun ¢ HacneaCTBEHHOM MNPEApacIONOKEHHOCThI0. 3HAUYEHHWE MEJAMIIMHCKONW T€HETUKH B
NPEJOTBPALICHUN U JICUEHUM TE€HETHYEeCKMX 3a00JeBaHUN YenoBeKa. MeauKOo-TeHEeTHYeCKoe
KOHCyJIbTUpOBaHue. CTBOJIOBBIE KIETKU. [IOHATHE «T€HETHYECKOro Irpy3a». DTUYECKUE aCIIEKThI
UCCIICIOBaHMI B O0JIACTH PEIaKTUPOBAHMSI T€HOMA U CTBOJIOBBIX KJIETOK.

['eneTnueckue (akTOpbl MOBBHIIIEHHOW YyBCTBUTEIBHOCTH YelOBeKa K (pU3HUECKOMY M
XUMHYECKOMY 3arpsi3HEHHUIO OKpy’Karoled cpenbl. ['eHeTmdeckas IpenpacrnoiokeHHOCTh
YEJIOBEKA K MAaTOJOTUSIM.

JleMoOHCTpanuu

Tabmuubr u cxembl: «Kapuotun denoBeka», «MeToabl M3ydeHHsS T€HETUKH YeJIOBEKay,
«I'enernyeckne 3a00JI€BaHUS YEIOBEKaY.

IIpakTyeckas padora «CocTaBieHUE U aHAIU3 POAOCIOBHON.

Tema 15. Cenexuusi opraHu3MoB

JlomecTukanus U cenekuus. 3apoXkIEeHHUE CEeJIeKIMM U JoMecTukauuu. Yuenue H. U.
BaBuiosa o LleHTpax nporcxoxaeHus: 1 MHOrooOpas3ust KyJIbTYPHBIX pacTeHuil. Ponb cenexuun
B CO3JaHMM COPTOB pPAacTeHHH U NOpoxa KUBOTHbIX. CopT, mopoga, IUTaMM. 3aKOH
TOMOJIOTHYECKUX PSAJOB B HaciueACTBeHHOM m3meHunBocTd H. M. BaBunosa, ero sHaduenue s
CEJIEKIIMOHHOM paboTHI.

Mertonbl cenekumoHHoM paboTsl. MckyccTBEeHHBIN 0TOOP: MacCOBBIM M MHAWBUIYAIbHBIMN.
Oranbl KOMOMHAIMOHHOHN cenekiuu. McnbplTaHue mpou3BoauTesedl mo nmoromctBy. Otbop mo
TEHOTUITY C MIOMOIIBIO OIIEHKU ()EHOTUIIa TOTOMCTBA U OTOOP MO FEHOTHUITY C MOMOIIBIO aHAIN3a
JIHK.

HckyccTBEeHHBI MyTareHe3 Kak METOJ CeNeKUHMOHHOW paboThl. PaguannoHHbI u
XUMHUYECKHHM MyTareHe3 KaK HCTOYHHUK MyTalUd Yy KyJbTYpHBIX (OPM OpPraHHU3MOB.
Hcnonp30BaHWe T'€HOMHOTO pEJAKTUPOBaHMS M MeEToAoB pekoMOuHaHTHbIX JIHK s
MIOJIYYEHUSI UCXOTHOTO MaTepHaa JUlsl CEJIEKIINH.

[Tonyyenne mnonumuionoB. BHyTpuBHIoBas rubpuamzauusa. bauszkopoacTBeHHOE
CKpelBaHue, Wi MHOpuauHr. HepoacTBeHHOE CKpeluBaHue, Uik ayTOpuauHr. I'ereposuc u
ero mnpuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekiuu. OtaanéHHas rudpuau3anus.
[Ipeononenune Oecruiogusi MEXBHAOBBIX T'HOpUAOB. JIOCTHMXKEHMSI CENEKLUUH pacTeHUd u
KUBOTHBIX. «3€1€Has pegoIOYUL).

CoxpaHeHHEe M HU3Y4YEHHE T€HETUYECKHX PECypCOB KyJIbTYPHBIX PACTEHHUH M MX JIUKHX
poauyeil s co3aHusl HOBBIX COPTOB M THOPHIOB CEIbCKOXO3IUCTBEHHBIX KYJIbTYp. M3yuenue,
coxpameHue u ynpasieHue 2eHemudecKuUMu pecypcamil CelbCKOX03AUCMBEHHbIX U NPOMbICI06bIX
JICUBOMHBIX 6 YENAX VIYUUEHUs CYuWeCmEyIouWux U cO30aHus HO8bIX NOPOO, TUHULL U KPOCCO8, 8
MOM qucie ¢ npUMeHeHUueM COBPEMEHHbIX MemMO008 HAYUHLIX UCCIe008AHUL, Nepe0d0sbIX uoell u
NepcnekmueHbIX MexHOI02UlL.

JleMoOHCTpanun

IToprpersr: H. Y. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, II. I1. JIykpsanenko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

TabGnuupl 1 cxeMbl: «L{eHTpbI IPOMCXOXKAECHUS U MHOTOOOpa3us KyJbTYPHBIX pacTEHUID»,
«3aKOH TOMOJIOTHYECKHX pPSAIOB B HACIEACTBCHHOW W3MEHYHMBOCTH», «METOIBI CEIEKIUWY,
«Otnanéunas rubpuauzanus», «MyTareHes».

JlabopaTopnasi pabdora «/3ydeHue cOpTOB KyJbTYypHBIX PACTEHMM M NOPOJ TOMAIIHUX
KUBOTHBIX».



JlaGoparopHas padora «/3yueHne METO0B CENEKIIMU PACTEHUI.

IIpakTyeckas padora «lIpuBuBKa pacTeHui».

IKekypensi «OCHOBHBIE METOJIBI M JOCTHXKEHHUS CEJIEKIIMU PACTeHHI M JKUBOTHBIX (Ha
CEJICKLIMOHHYIO CTAaHLMIO, MJIEMEHHYI0 ()epMy, COPTOMCIBITATENIbHBIM Y4acTOK, B TEIUIMYHOE
XO03sIMCTBO, B JIaOOPATOPHUIO arpOyHUBEPCUTETA WIIM HAYYHOT'O LIEHTPA)».

Tema 16. BuoTexXHOJIOTUsI M CHHTeTHYeCKasi 0Mo10Tusl

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIOTUH, — KJIETOYHBIE M TKAHEBHIC KYJBTYpHI,
MHUKPOOPIaHU3MBbl, HUX XapaKTepuUcTHKa. TpaauiuoHHas OUOTEXHOJIOTUA: XJeOoleueHue,
HOJyYeHHE KUCIOMOJIOYHBIX MPOIYKTOB, BUHOAEne. Mukpoouonornueckuit cuure3. OOBEKThI
MHUKPOOHOIOTHYECKUX TeXHONOTHi. [Ipon3BoAcTBO Oesika, aMUHOKHUCIIOT U BATAMUHOB.

CozlaHue  TEXHONOTMM M MHCTPYMEHTOB  II€JICHANpPaBICHHOTO  M3MEHEHUS U
KOHCTPYUPOBaHUS T€HOMOB C LIEJIbIO NTOJIy4EHHsI OPTaHU3MOB U UX KOMIIOHEHTOB, COACPKAIIUX
HE BCTpEYarolluecs B IpUpoJie ONOCUHTETUYECKHE TYTH.

Kiterounas nHxeHepus. MeToapl KyJabTypbl KJIETOK M TKaHEH PAaCTEHUH U KUBOTHBIX.
Kpunobanku. Comarnueckasi ruOpuau3amus U comatndeckuii smOpuoreHe3. Vcmonp3oBaHue
raliOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonvzoseanue
MOHOKNIOHANbHBIX U NONUKIOHANLHBIX aHmumen 6 meouyure. VICKyCCTBEHHOE OIJIOJJOTBOPEHHE.
PexoHCTpyKIMS SANWIEKIETOK M KIOHMPOBAaHUE JXUBOTHBIX. MeETOA TpaHCIUIAHTALMH sAEp
KIETOK. Texnonocuu 0300po6neHus, KyIbMmueUpoGaHus U MUKPOKIOHANbHO20 DA3MHOICEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMOCOMHasl M T€HHas MH)KeHepHsl. VICKyCCTBEHHBIN CHHTE3 IeéHa U KOHCTPYHMPOBAHUE
pexomOunantHeix JAHK. Cosoanue mpanceennvix opeanuzmos. JlocTuxkeHUs W TEPCHEKTUBBI
XPOMOCOMHOM W TEHHOM WHXEHEpUU. OKOJIOTUYECKHE M OSTHYECKHE Npo0JIeMbl TIe€HHOU
UHXXECHEPUHU.

Menununackue ouorexnonorun. [Tocrrenomuas mudposas meaununa. [TIP-1uarnocTuka.
MeTab010MHBIHM aHaIN3, TEHOLIEHTPUYECKHUI aHaIN3 IPOTeOMa YeI0BeKa JIJIsl OLIEHKH COCTOSHUS
ero 310poBbs. Vcmonb3oBaHME CTBOJIOBBIX KIIeTOK. TapretHass Tepamus paka. 3D-
OvomH)xeHepusi A8 pa3pabOTKM  (QyHAaMEHTAJIbHBIX OCHOB MEIMIMHCKHX TEXHOJOTHH,
CO3/1aHUSl KOMIUIEKCHBIX TKaHEH COYeTaHWEeM TEXHOJOTUi TpEXMEpPHOro OHONPHHTUHTA WU
ckaddonauHra s peuieHus 3a1a4 NepcoOHaTN3UPOBAHHON MEIULIUHBI.

Co3manne BEKTOPHBIX BAaKIMH C IO OOecreueHruss KOMOWHUPOBAHHOW 3allUTHI OT
Bo30yauteneir OPBU, ycraHoBiieHHEe MOJIEKYJISIPHBIX MeXaHU3MOB (yHKimonupoBanus PHK-
CoJIepKallX BUPYCOB, BBI3BIBAIOIINX 0CO0O OMacHbIe 3a00JIeBaHMsI YeIOBEeKa U )KUBOTHBIX.

JleMoOHCTpanun

Tabmuupr u  cxembl: «Vcrnonp3oBaHME  MHUKPOOPraHM3MOB B MPOMBIIIJIEHHOM
IIPOU3BOJCTBEY, «KieTouHas nHxeHepus», «I'eHHas HHXEHEpUI».

JlaGopaTopHnas pa6ora «/3yueHre 00beKTOB OHOTEXHOIOTHI.

IIpakTuyeckas padora «IloayueHrne MOJTOYHOKHUCIBIX MPOAYKTOBY.

Ikekypeust «broTexHonorus — BaxkHei1as npou3BOAUTENbHASI CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE TIPOU3BOJICTBO)».

11 KUIIACC

Tema 1. 3apoxkaeHue u pa3BUTHE IBOJIOIMOHHBIX MPeICTABJIEHUH B OMOJIOTHH
OpomonmonHas Teopust Y. [lapsuna. [Ipeanoceuiku BOZHUKHOBEHUS JapBUHMU3Ma. JKu3Hb
Y Hay4dHas aearenbHocTs Y. JlapBuHa.



JBwxymue cuiasl 3BomonuM  BuAoB 1no Y. JlapBuHy (BbICOKas HWHTEHCHUBHOCTh
pPasMHOKEHHSI OpPraHU3MOB, HACJIEACTBEHHAas HM3MEHUMBOCTh, OOppOa 3a CyIIeCTBOBaHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenune cuaTeTndeckoit Teopuu 3Botonuu (CTD). HeltrpanbHas TeopHs 2BOJIIOIUH.
CoBpeMeHHas 3BOJIOLMOHHAs OMOIOrus. 3Hau€HHE HBOJIOLMOHHON T€OpUH B (HOPMHUPOBAHUU
€CTECTBEHHO-HAYyYHOU KapTUHBI MUpa.

JleMoOHCTpanuu

[Toptpetsl: Apuctotens, K. Jlunueit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. Kriosse, Y.
Hapsun, C. C. YerBepukos, U. U. IlImaneraysen, k. Xonaein, /. K. benses.

Tabmuubl n cxemsl: «Cucrema xuBoi npupoasl (mo K. Jlunuew)», «JlectHuna xKuBBIX
cymectB (mo Jlamapky)», «MexaHu3sm (opMUpOBaHUS TPHUCIIOCOOJICHUN Yy pacTeHud u
AKUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapuipyra nyremectsust U. Jlapsunay», «Haxonku Y.
HapBuna», «®Popmbl 060pbObl 3a cymecTBoBaHue», «lloponel romy6eit», «Muoroodpasue
KyJbTYpHBIX (hopM KamycTsD», «I1opoabl TOMamIHUX KUBOTHBIX», «Cxema 0O0pa3oBaHUs HOBBIX
BugoB (o Y. JlapBuny)», «Cxema COOTHOIIEHMS JIBHXKYLIUMX CHUJI 3BOJIOLUN», «OCHOBHbBIE
HOJIOKEHUS CUHTETUYECKOM TEOPHH IBOJIFOLIII.

Tema 2. MUKpPO03BOIIOLUSA U €é pe3yJibTaThl

[Tomynsimust Kak 3JeMeHTapHas eAuHULa 3BOOLMU. COBPEMEHHBIE METO/bI OLIEHKH
TEHETUYECKOT0 pa3HO00pa3us U CTPYKTYphl nonyssaiuil. I3meHnenue reHo(oH1a NOMyJIsIUM KaK
3JIEMEHTApHOE 3BOJIOLMOHHOE SBJICHUE. 3aKOH reHeTndyeckoro pasHoBecus [Dx. Xapau, B.
Baiin6epra.

OnemeHTapHble (QakTOpbl (IBWXKYIIME CHJIbI) HBOJMIOUMHU. MyTallMOHHBIA Mpoliecc.
Kom0OunatuBHass u3mMeHUMBOCTh. [lpeil) reHoB — ciayuaiiHble HEHalpaBli€eHHblE W3MEHEHUs
qacToT ajuiesed B momymsauusax. D¢¢ekT ocHoBatens. IDpgexkm OYMuLIOUHO20 20PIbILUKA.
CHuoicenue eenemuuecko2o paznoobpasus. npudunvl u creocmeus. Illposenenue s¢pgexma
Opetigha 2eHos 6 Oonvwux u Mmanvlx nonyiayusx. Murpanuu. M3omsmus  momymsiui:
reorpaduueckas (MpoCTpaHCTBEHHAs ), OnoIoruyeckas (penpoyKTUBHAS).

EcrectBenHblif oTO0p — Hampamstomuil ¢aktop 3Bomonnu. PopMbl ecTeCTBEHHOTO
orOopa: JIBHXKYIIMHA, CTaOWIM3UPYIOUMM, paspbiBatomuil (au3pyntuBHbIi). IlomoBoit or6op.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLIMATILHOTO MOBEACHUSI )KUBOTHBIX.

[Tprcnoco0IeHHOCT OpraHM3MOB KakK pe3ysbTaT MHUKPO3BOJIOLUMU. Bo3HHMKHOBEHUE
npucnocoOieHnit y opranuzmMoB. Apomopdo3ssl u unumoaganrtauu. [Ipumeps nmpucrnocodaeHuit
y OpraHu3MoB: Mopdosorndeckue, (GpU3HOIOrHYECKHE, OWOXMMHUYECKUE, IOBEICHUECKHE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero xputepuum u cTpykTypa. BumooOpa3zoBaHue Kak pe3ynbTaT MHKPOIBOJIIOLMH.
W3onsauust — ximroueBoil (akrtop BupooOpazoBanus. Ilytm u cmocoObl BHI000pa3oBaHUs:
ajionaTpuueckoe  (reorpaduyeckoe), CHUMIATpU4ecKoe (IKOIOTHYECKOe), «MIHOBEHHOE
(monmummonau3anys, THOpuaN3anus ). JIMTeTbHOCTh YBOIOIIMOHHBIX TTPOIIECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOIOTUYECKOTO Pa3HOOOpa3Hsl.

Posnb  »BOMIOIMOHHOM OuoONOrMM B  pa3pabOTKE HAyYHBIX METOJOB COXPAaHEHUS
O6unopazHooOpazus. MUKPOIBOMIONUS U KOIBOJIOLUS IMApa3sUTOB M HMX X035eB. MeXaHH3MbI
(bopMHUPOBaHHS YCTOMIMBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JleMoHCTpauMu

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

Tabmuupl 1 cxembl: «MyTalMOHHAs U3MEHUYNUBOCTEY, «[lomyauonHast CTpYKTypa BHIA»,
«Cxema mposiBieHHs 3akoHa Xapau—BaiiHOepra», «/IBmwkyIue CHIIBI  DBOJIIOIIUNY,



«JKoJIoTUYEeCKasi WM3OJSIUS TOMyJ I  ceBaHCKoW Qopenn», «l'eorpadudueckas W30ISAIUS
JMCTBEHHUIIBI CHOMPCKOM M JIMCTBEHHUIIBI JaypcKoi», «IlomyssimuoHHbIe BOJHBI YHCICHHOCTH
XUITHUKOB U XKepTB», «Cxema NeHCTBHS ecTecTBeHHOro otbopa», «®Popmbl OOpbOBI 32
CYILIECTBOBaHHE, «MHycTpuanbHblil MEJTaHU3MY, «KuBbie HCKOIIaeMbIe,
«ITokpoBUTENbCTBEHHAs OKpacka >XHBOTHBIX», «lIpemympexaaromas okpacka >KUBOTHBIX),
«Duznonoruueckue agantanum», «IIpucrmocoOIeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIBHOCTBY,
«Kpurepun Buga», «Buabl-nBoiiHukn», «CrpykTypa Buga B npupoge», «CrnocoOsl
BUJ000pazoBanus», «l'eorpadmyeckoe BuI00Opa3oBaHMe TpEX  BUIOB  JIAHABIIICHY,
«JKoNoruueckoe BHUI000pa3oBaHue BUAOB cuHUL», «llomummounsl pacrenuit», «KamyctHo-
peneyHbId THOPHUIY.

OO6opynoBanue: repOapuy pacTCHHA, KOJUICKIIMA HACCKOMBIX, Yydesa MTHUIl U 3BEpeH ¢
npUMepaMu pa3jMYHbIX MPUCIOCOONICHUH, Yyyena MTHUIl U 3Beped pa3HbIX BUIOB, repbapuu
pacTeHuid OJIM3KUX BHUJIOB, 00pa30BaBIINXCS PA3IMYHBIMU CIIOCOOAMHU.

JladopaTopHasi padoTra «BrisiBJIeHHE N3MEHUUBOCTH Y 0COOEH OJTHOTO BUJIAY.

JlabopaTopunasi padora «lIpucrmocoOneHuss OpPraHU3MOB H WX OTHOCHUTEIBbHAS
1EJIeCO00Pa3HOCThY.

JlabopaTopnasi pabora «CpaBHeHUE BUI0B M0 MOP(POIOTrHIECKOMY KPUTEPHIOY.

Tema 3. Makpo3Bosonusi 1 eé pe3yJbTaThl

MeTtoibl u3yueHus: MakposBotoluy. [laneoHTonornueckne METO bl U3YUYEHMS! 3BOIIOLUH.
[Tepexonubie Gopmbl U PUIOTEHETUYECKUE PSIBI OPTAHHU3MOB.

buoreorpapuueckue Metonsl uszydeHus sBomouuu. CpaBHeHue @uopsl U (ayHbI
MaTepUKOB U OCTpOBOB. broreorpaduueckue oomactu 3eminu. BUasl-oHIEMUKH U PETUKTHI.

OMOpPHOIOTHYECKHE U CPaBHUTEIBHO-MOPQPOIOTUYECKUE METO/bI W3YUYEHHS SBOJIOIHH.
I'eHeTnyeckne MEXaHU3MBI 3BOJIOLMU OHTOTE€HE3a U IOSIBJICHMS DBOJIOLMOHHBIX HOBILECTB.
['oMostornyHble ¥ aHAJIOTM4YHbIE OpraHbl. PyquMeHTapHbIe OpraHbl U aTaBU3Mbl. MOJIEKYIIIpHO-
reHeTUYeCcKue, OWOXMMHUYECKHEe M  MaTeMaTU4YeCKMe METOAbl HM3YYEHHS  IBOJIIOLMH.
["'omonornunsie renbl. CoBpeMeHHbIE METO/IbI TIOCTPOECHUSI (PUIIOT€HETHUYECKHX J1EPEBHEB.

XPOMOCOMHBIE MyTallUi U SBOJIIOLMSI TEHOMOB.

OOume 3aKOHOMEpPHOCTH  (TpaBWiia)  3BOJMOUUHU. [lpunyun  cmenvl  QyHKyui.
HeoOpaTtumocTs 3Bostoninu. AnantruBHas paauanus. HepaBHOMEpPHOCTh TEMITOB 3BOJIIOLINH.

JleMoOHCTpanun

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

Tabmuubl U cxembl: «PUIOreHETUYECKUH Psi/T JIOIAAN», «APXEONTEPUKC», «3Bepo3yObIe
amepb», «Creronedansy, «Punnodpursy, «CemeHHbIe TAaNOPOTHUKNY, «buoreorpaduueckue
30HBI 3emnn», «Jlperid koHTHHEHTOB», «PemukThl», «HavambHble cTaguy SMOPHOHATBEHOTO
pa3BUTHS  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMUHBIE M  AHAJIOTMYHBIE  OPIaHBDY,
«PyauMeHTB», «ATaBU3MBI), «XpOMOCOMHBIE HAOOpBHI YelOBEKa M MIMMIIaH3e», «[maBHBIE
HaIpPaBJIEHUS IBOJOLNNY, «O01IHe 3aKOHOMEPHOCTH IBOJIIOLIUNY.

O6opynoBaHue: KOJUIEKIUH, repOapuu, MYJISKM HCKOMAeMbIX OCTaTKOB OPraHU3MOB,
MYJISKA TOMOJIOTUYHBIX, QHAJIOTMUYHBIX, PyJAMMEHTapHBIX OPraHOB M aTaBU3MOB, KOJUIEKLINU
HACEKOMBIX.

Tema 4. [Ipoucxo:kaeHue U pa3BuTHE *KU3HU HA 3eMJie

Hayunple THUMOTE3bl TPOUCXOXKICHHUS >KM3HW Ha 3emuie. AOHWOreHe3 W MaHCIEPMHS.
JloHay4HbIE TPEICTaBICHMSI O 3apOXKACHUU JKU3HM (KpealMoHM3M). ['mmore3a MOCTOSIHHOIO
camo3apo>KJIeHus KU3HU U €€ onposep:keHue onsitaMu @. Penu, JI. Cnannanuanu, JI. Iactepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTHS.



OcHOBHBIE dTanbl HEOpraHUYEeCKOoi Bomronuu. [InanerapHas (reosorudeckasi) 3BOJIOHS.
XUMHUECKasi HBOJIONMS. AOHOTeHHBI CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPTaHUYECKHX.
Onbir C. Mumnepa u I'. FOpu. OOpazoBanue mnomumepoB u3 MoHOMepoB. KoarepBarHas
runote3a A. WM. Omnapuna, rumorte3a mepBuuHOro OympoHa Jk. XosmelHa, reHeTHYecKas
runoreza I'. Mémnepa. Pubosumbl (T. Yek) um rumoreza «mupa PHK» VY. T'mnGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHUE IIPOTOKJIETKH.

HUctopuss 3emnu u wmeroabl €€ wu3ydeHusa. VckomaeMble OpraHMYECKHE OCTATKH.
['eoxpononoruss u e€ wmeronasl. OtTHOcUTEeNbHAasE M aOCOJIOTHAsT  IEOXPOHOJOTHS.
['eoxpoHoONOrMYecKas mKana: 30Hbl, IPbl, HIEPHUOBI, SITOXH.

Hauanbnabie 3Tanbel oprannyeckoil 3Bostounu. [losiBIEHHE W 3BOJIIOLHUS MEPBBIX KIETOK.
Opomtonusi Merabonu3zMa. Bo3HukHOBeHuEe mepBbIX sKocucTeM. CoOBpeMEHHblE MHKPOOHBIE
OMOIIEHKM Kak aHajor mepBbiXx Ha 3emiie coobmectB. Crtpomaronutsl. [IpokapuoTsl u
3YKapHUOTBHI.

[TpoucxoxaeHue sykapuoT (cUMOMOreHe3). DBOJIIOLMOHHOE IMPOUCXOXKAECHUE BHUPYCOB.
[IpoucxoxaeHne MHOIOKJIETOUYHBIX  OpPraHU3MOB. BO3HUKHOBEHHE OCHOBHBIX  IpyII
MHOT'OKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIE 3Tambl HBOJIOLMU BbhICIIUX pacTeHud. OCHOBHBIE apoMoOp(hO3bl PaCTEHUI.
Brixon pacrenuit Ha cymry. IlosiBieHuMe CHOpPOBBIX pPacTeHUM M 3aBOEBAHWE HMH CYIIH.
Cemennble pactenust. [IponcxoxaeHne HBETKOBBIX PaCTEHUH.

OcHOBHBIE 3Tallbl 3BOJIOIUHN XUBOTHOrO Mupa. OCHOBHbIE apoMOp(O3bl KUBOTHBIX.
Benackas dayna. KemOpuiickuii B3pbIB — MOSIBIEHHE COBPEMEHHBIX TUIOB. [lepBbie XopaoBbIe
’KUBOTHBIE. JKU3Hb B BOJE. DBOMIOIMSA MMO3BOHOYHBIX. [Ipoucxoknenre aMmpuOuil U penTHIINA.
[Ipoucxoxaenre miekonuTarommx W OTUI. [lpuHIMn kmoueBoro apomopdosa. OcBoeHue
0€CII03BOHOYHBIMU U T03BOHOYHBIMU KHBOTHBIMH CYIIIH.

Pa3ButHe xu3HM Ha 3emile 110 3paM U IEPUOAAM: apXel, TPOTEpO30H, NaIe030i1, ME3030H,
KaiiHOo30#M. OOmias XapakTepuCTHKa KJIMMara W Treojiorhyeckux mporeccoB. [losBieHue u
paciBeT XapaKTEepHbIX OpPraHU3MOB. YTieoOpa3oBaHME: €ro yCJIOBHUS U BIMSHUE Ha Ta30BbIH
cocTtaB aTMochepsl.

MaccoBble BBIMHUPAaHHS — 3KOJOTMYECKHE KpU3HUCHI npouutoro. IlpuumHel u cnencteus
MaccoBbIX BbIMHUpaHHil. COBpEeMEHHBIM 3KOJIOTHUECKUN KpU3HC, ero ocobeHHocTu. IIpobiema
COoXpaHeHHUs O6nopazHooOpasus Ha 3emiie.

CoBpeMeHHas cucteMa opraHuyeckoro mupa. [IpuHIMIBI KiIaccu(UKaUK OpraHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI OPTaHU3MOB.

JleMoOHCTpanun

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

Tabmume! u cxembl: «Cxema ombita @. Penuy, «Cxema onsita JI. [TacTepa mo u3yueHuio
caMo03apoKJIeHHs )kHu3Hm», «Cxema ombita C. Mwmmepa, I'. FOpw», «3Jtanbel HeopraHnyeckon
sBooLIMNY, «['eoxpoHonoruyeckas mikanay, «HadanpHble 3Tanmbl OpraHUYECKOW SBONIOIUNY,
«Cxema o00pa3oBaHUsI DJYKapHOT MyTéM cuUMOHOreHe3a», «CucreMa JKUBOM HPUPOIBD),
«Ctpoenue Bupyca», «Apomopdossl pactenuit», «PuHmopuTH», «OAHOKIETOUHBIC
BoZOpoCIn», «MHOrOKJIETOYHbIE BoJopocin», «Mxm», «llanmoporHukmu», «l'onoceMeHHbIE
pacteHus», «OpraHbl I[BETKOBBIX pacTeHu», «Cxema pa3BUTUS HKUBOTHOTO MHpPay,
«ApomMop¢o3bl  KHUBOTHBIX», «IIpocteiimme», «KumeuHononoctHsiey, «llmockue dvepBu»,
«YneHuCcToOHOr1ueY, «PBIOBIY, «3E6MHOBOIHEICY, «ITpecMmblikaromuecs», «IITumeny,
«Mnekonuraromue», «Pa3Butue KuU3HM B apxeHckoil ape», «Pa3BuTme KU3HU B



MPOTEPO30MCKON 3pe», «Pa3BuThe KU3HM B MNaCO30MCKONM 3pe», «Pa3BuTHE KU3HU B
ME3030MCKOl 3pe», «Pa3BuThe »KU3HM B KailHO30HCKON »3pey», «CoBpeMeHHas cucrema
OpPraHUYECKOI0 MUPA».

O6opynoBanue: repOapud pacTeHUN pPa3IUYHBIX OTIEJIOB, KOJUJIEKIWU HACEKOMBIX,
BJIQXKHBIE Ipenaparbl >KMBOTHBIX, PAKOBHUHBI MOJUIIOCKOB, KOJUIEKIIMM HIJTIOKOXKHX, CKEJIEThI
[IO3BOHOYHBIX >KMBOTHBIX, 4Yydeja NTHUIl U 3BEpPEH, KOJUIEKIMH OKAMEHEJIOCTEH, MOJIE3HBIX
MCKOIIAEMBbIX, MYJISKU OPIraHUUYECKUX OCTATKOB OPTaHN3MOB.

Bupryaabnas jgaboparopHass padora «MogenupoBanue onbiToB Muiepa—tOpu 1o
M3YYECHHIO a0MOTEHHOT0 CHUHTE3a OpPraHMueCKUX COSAMHEHH B IEPBUYHOM aTMocdepe».

JladbopaTtopnasi padora «/3ydyeHre M ONUCAHHWE HCKOMAEMBIX OCTATKOB JIPEBHHX
OpPraHU3MOBY.

IIpakTuyeckas padora «M3yueHne OCOOCHHOCTEH CTPOCHUS PACTEHUH Ppa3HBIX
OT/ZIETIOB.

IIpakTyeckas padora «/3yueHne o0coOOEHHOCTEN CTPOEHUS TO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxaeHue 4ej10BeKa — aHTPONOreHe3

Pa3paenbl 1 3anaun aHTponosoruu. MeToasl aHTPOIIOJIOTUH.

CraHOBIIEHHE NPEJCTABICHUNA O MPOUCXOXKICHUU 4YeJIOBEeKa. PenurmnosHbie BO33pEHMUS.
CoBpeMeHHbIE HAYUHbIE TEOPHH.

CxonctBo yenoBeka € OKUBOTHBIMHM. (CuHcTeMaTHUecKOe TIOJIOXKEHHE YeJIOBEKa.
CBuzeTenbcTBa CXOJACTBA YENOBEKAa C SKMBOTHBIMH: CPaBHHUTEIHLHO-MOp(]OIOrHuecKue,
sMOpHonornyeckue, (U3NOIOro-OMOXUMUYECKHEe, TNOoBeAeHYeckre. OTINYMs YeloBeKa OT
JKUBOTHBIX. [IpsIMOX0K/I€HHE M KOMIUIEKC CBSI3aHHBIX C HUM TMPU3HAKOB. Pa3BUTHE TrOJIOBHOTO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

JBuwxyume  cunbl  (pakTophl)  aHTpONOreHe3a:  OWOJIOTMYECKHE,  COIUANIbHBIE.
CooTHolleHre OMOJIOTHYECKUX U COLMANIBHBIX (PAKTOPOB B AaHTPOIIOTEHE3E.

OcHoBHBIE CTaauU aHTpororeHesa. PanHue yenoBekooOpa3Hble 00€3bsHbI (IPOKOHCYJIBI)
U paHHHE TOHTUbI — O0IIME MPEIKH YeT0BEKOOOPa3HbIX 00€3bsiH U JH0e. ABCTPaIONUTEKN —
JIBYHOTHE Mpelaku JroAe. YenoBek ymenblid, MepBble U3rOTOBICHUS OpyAuil Tpyna. UenoBek
NPSIMOXOJISAIINI W TIEPBBIN BBIXOJ Ntojed 3a mpeaensl Adpuku. YenoBek reinenpoeprekuii —
001Nl MpeoK HeaHIePTaIbCKOr0 YeIOBeKa U YeJIoBeKa pa3yMHOro. YenoBek HeaH1epTaabCKui
Kak BUJ JIIOJICA XOJIOJIHOTO KiauMara. YeaoBeK pa3yMHbIA COBPEMEHHOIO THIMA, JEHUCOBCKHUI
YeNI0BEK, OCBOEHUE KOHTUHEHTOB 3a mnpezenamu Adpuku. [laneoreHeTrka 1 maaeoreHoOMUKa.

OBOJIIOLIMS COBPEMEHHOTO 4YenoBeka. EcTecTBeHHBIH OTOOp B MOMYJISALUSAX YEIOBEKa.
MyTtannonsslit iporiecc U noaumop¢usm. [lomymsioHHbIe BOIHBI, Ipeil) reHoB, MUTpaLus U
«3(exT ocHOBaTENA» B MOMYJIALUIX COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue pacwl. [lonstue o pace. boibmme pacel: eBponeouaHas (eBpasuiickas),
aBCTPANIO-HErPOHIHAS (PKBaTOpHANbHASI), MOHTOJIONIHAs (a3MaTCKO-aMepuKaHcKas). Bpems u
NyTH paccelieHuss 4YesloBeka 1o IulaHere. EauHcTBO yenoBedyeckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Ma. [IpucnocoOreHHOCT, 4YegoBeKa K  pa3HbIM  yCIOBUSIM
OKpYyXaroIiei cpeapl. BiausHue reorpadudeckoil cpenbl u japeiida TeHOB HA MOP(HONOTHIO U
(U3UOIIOTHIO YeTIOBEKa.

MexauciuIinHapaple  MeToIbl B (pU3uWdecKkod  (OMOJOTHYECKON) aHTPOIOJIOTHH.
OBOJIIOIIMOHHAS. ~ AHTPOMNOJIOTHS M MaJCOaHTPOIIOJIOTHSl  YEJIOBEYECKUX  MOMYJIALHMN.
buocouuaneHble  WcclenoBaHUS ~— MPUPOAbI  uyenoBeka.  MccimenoBaHue — KO3BOIIOLUU
OMOJIOTUYECKOT0 M COLIMAIIBHOTO B YETIOBEKE.

JleMmoHCTpauMu



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

Tabmuer W cxeMbl: «MeTonsl  aHTpomoiorum», «[OJOBHOH MO3T dYeloBEKay,
«YenoBekooOpa3Hbie 00€3bsiHBD, «CKENeT YeloBeKa M CKEJeT MIMMIIaH3e», «PyIuMeHTh u
aTaBU3MbD», «/[BHXKylIMEe CHUJIBI AHTPOINOreHe3a», «DBOJIOIUOHHOE JPEBO YEIOBEKay,
«ABcTpanonurek», «HenoBek yMenblin», «HenoBek npAMoXoaamun», «/leHuCOBCKUI 4eI0BEK»
«Heanpepranbiupl», «KpomanboH1bl», «llpenku uvenoBekay, «OTambl 3BOJIOLUU YEIOBEKAY,
«Pacepl yenoBekay.

O6opynoBaHue: MyJISHKH OKaMEHEJIOCTeH, MPeIMETOB MaTepUaIbHON KYJIbTYpPbl IIPEIKOB
YyenoBeKa, penpoaykiuu (dotorpaduu) KapTHH C  MHQPOJIOTHYSCKUMU W OUOJICHCKUMH
CIOKETaMH MTPOUCXOKICHUS YeIoBeKa, (poTorpaduu HaXOA0K MCKOMAEMBIX OCTATKOB YEJIOBEKa,
CKEJIET YEJIOBEKa, MOJIEb Yepera 4esloBeKa M ueperna LIMMIaH3€, MOJENb KHCTU YeJOBeKa U
KHCTH IIMMIIaH3€, MOJIETIU TOPCa MIPEAKOB YeJIOBEKa.

JlabopaTopnass paGora «lI3ydyeHue ocoOeHHOCTEH CTpOEHHUS CKeJeTa YeloBeKa,
CBS3aHHBIX C IPSIMOXOXKIACHUEM.

IIpakTnyeckas padora «/3yuyeHune 3K0JOrMYECKUX afanTalui YETOBEKaY.

Tema 6. OJxosorussi — Hayka O B3aHMOOTHOLICHHMSAX OpPraHu3MoOB H
HAJ0OPraHU3MEHHBIX CHCTEM € OKPYKAKlIel cpe1oi

3apoxaeHue U pasButhe sKoiorun B Tpyaax A. I'ymbonsara, K. @. Pymse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznenst u 3amaum skosjoruu. CBsi3b
3KOJIOTUU C JPYTUMU HAyKaMH.

Mertonb! skonoruu. [loneBble HaOMOAEHUS. DKCIIEPUMEHTHI B 3KOJOTHU: MPUPOAHBIE U
naboparopHble. MogenupoBaHyue B 3K0J0TMU. MOHUTOPUHT OKpY: KaroIleld Cpeibl: JOKAJIbHBIMH,
pPErHOHANIbHBIN U TJIO0AILHBIH.

3HAauEHUE DKOJOTMYECKMX 3HAHUM JUIS 4YENOBEKAa. DKOJIOIMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBs3€HM uyenoBeuyecTBa C MNpupoAoid. DOpMHUPOBAaHHE 3KOJOTUYECKOW KYyJIbTYPBl U
HKOJIOTMYECKOM rPaMOTHOCTU HACEJICHUS.

JleMoOHCTpanun

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

Tabmuuel 1 cxembl: «Paznensl skoiorum», «Metoasl akogorun», «Cxema MOHUTOPHHTA
OKPYXAIOIIEH Cpeab».

JlabopaTopnasi pabora «/3y4ueHrne METOI0B 3KOJOTUYECKUX UCCIIETOBAHUI.

Tema 7. Opranusmsl U cpeaa OOMTaAHUA

Okonoruyecknue (GakTopbl W 3aKOHOMEpHOCTH uX JeictBus. Knaccudukanus
HKOJIOTMYECKUX  (akTOpoB:  abMOTHYEeCKue, OHOTHYEeCKHe, aHTpornoreHHele.  OOuue
3aKOHOMEPHOCTH JIeMCTBUS 3Konoruyeckux paxtopos. [Ipasmio munumyma (K. [npenrens, 1O.
JInbux). TonepaHTHOCTH. DBPHOMOHTHBIE M CTEHOOMOHTHbIE OPTaHU3MBI.

Abuotnueckue ¢akropbl. CBeT Kak 3konorudeckuil ¢akrop. JlelicTBrue pa3HbIX y4acTKOB
COJIHEYHOT'O CIEKTpa Ha OpPraHU3Mbl. DKOJOTWYECKHE TPYIIbl PACTeHUH M >KUBOTHBIX IO
OTHOLIEHUIO K cBeTy. CurnanpHas posb ceera. @oTonepuoansm.

Temmeparypa Kak 3Kojoruyeckuit gaxrtop. [leiicTBue Temmeparypbl Ha OpraHH3MBI.
[ToHMKUIOTEPMHBIE U TOMOMOTEPMHBIE OPTraHU3MbI. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

BrnaxxnocTs kak skosorudeckuit ¢akrop. IlpucnocoOneHus pacTeHUd K MOAIEPKAHHUIO
BonHOro Oamanca. Kiaccudukamms pacTteHuid 1O OTHOIIEHHIO K Boje. IlpucnocoOnenus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXHUMA.



Cpenpl oOuTaHMs OPraHM3MOB: BOJHAs, HA3€MHO-BO3IYIHAs, MOYBEHHAs, TTyOWHHas
NOJNOYBCHHAs, BHYTPHOpraHU3MeHHas. (DHU3MKO-XMMUYECKHE OCOOCHHOCTH cpell OOWTaHHS
opranu3MoB. [Ipucrnocobiaenns opranu3MoB K )KU3HU B pa3HBIX cpejiax.

buonornuyeckue putmbl. BHeniHue u BHyTpeHHHE pUTMBbL. CyTOUHBIE U TOJAMYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM YCIIOBUH JKU3HH.

XKuznennsie Gopmbl opranu3moB. [lonsarue o xusHeHHoi (opme. KuzneHHBIE (OPMBI
pacTeHHi: JepeBbs, KyCTapHUKHM, KyCTapHUUYKHM, MHOIOJIETHHUE TpaBbl, OJHOJETHHUE TPAaBBL.
JKuznenneie (GoOpMBI KHMBOTHBIX: THAPOOMOHTHI, TE€OOMOHTHI, a’pOOMOHTHL. (COOCHHOCTH
CTpOEHUS M 00pa3a KU3HU.

buotnueckne  Qaxkroppl. Buasl OMOTHUECKMX  B3aMMOJACHCTBHIA:  KOHKYpPEHIIHS,
XHUITHUYECTBO, CUMOM03 1 ero (opmel. [lapazutusm, Koomeparus, MyTyaJiu3M, KOMMEHCATN3M
(KBapTUpaHTCTBO, HaxyieOHMYecTBO). Herpoduyeckne  B3auMMOJICHUCTBHS  (TOIMUYECKHUE,
dopuyeckue, dadbpuyeckue). 3HadeHHE OMOTHYECKHX B3aUMOJEHUCTBUN ISl CYIIECTBOBAHHS
OpraHu3MoOB B cpesie ooutanus. [IpuHINIT KOHKYpPEHTHOTO UCKIIIOUEHUS.

JleMoOHCTpanuu

Tabmuipl 1 cxeMbl: «JKonoruueckue QaxTopedy, «CBETOBOM CHEKTP», «IKOJIOTHUECKUE
TPYIIIbI )KUBOTHBIX IO OTHOUIEHUIO K CBETY», « TemIOKpOBHBIE KUBOTHBIEY, «XO0JI0IHOKPOBHBIE
JKUBOTHBIEY, «Du3nonorndyeckue anantaiu XUBOTHBIX», «Cpeapl OOUTaHMS OPraHU3MOBY,
«buonornyeckre puTMBD, «KnuzneHHsie GOpMBI pacTeHHD», « Ki3HEeHHBIE (POPMBI JKHBOTHBIX),
«IKocHucTeMa IHUPOKOIMCTBEHHOIO Jieca», «DKOCUCTEMa XBOWHOIO Jieca», «llenu nuranusy»,
«XumungectBoy, «llapasutuzmy», «Konkypenmus», «Cumonosy», «KommeHcanmuzm.

OOGopynoBanue: repbapuu pPACTEHHM W JKUBOTHBIX, MPHUCIOCOOJCHHBIX K BIUSHHUIO
pPa3IUYHBIX  DKOJOTHYECKUX  (PAaKTOpPOB, TepOapuu  CBETONIOOMBBIX, TEHEIIOOUBBIX U
TEHEBBIHOCIMBBIX PACTEHHUI, CBETONIOOUBBIC, TEHENIOOMBbIE U TEHEBBIHOCIHBBIE KOMHATHBIC
pacTeHus, repOapuM ¥ KOJJIEKIUU TEeIUIONIOOMBBIX, 3UMOCTOHKHUX, MOPO30YCTOWYUBBIX
pacTeHMii, 4Yydena MNTHUIl W 3Bepel, repOapuu pacTeHHMH, OTHOCSIIMXCS K TUrpodpuTam,
Kcepodutam, me3oduTaM, KOMHATHBIE PACTEHUs JAHHBIX TPYII, KOJJIEKIIMH >XHWBOTHBIX,
oOWTAIONMX B Pa3HBIX cpefax, repOapuy U KOJUIEKIIMH PACTeHUN M KUBOTHBIX, 0ONAJAr0IINX
yepTaMu TPUCIOCOOJIGHHOCTH K CE30HHBIM HM3MEHEHUSIM YCIOBHM JKU3HU, TepOdapuu u
KOJUICKIIMA PACTEHHM W >KUBOTHBIX PA3JIMYHBIX JKU3HEHHBIX (POPM, KOJIJIEKIIMH >KUBOTHBIX,
YYaCTBYIOIINX B PA3IMYHBIX OMOTHYECKUX B3aUMOICHCTBHUSX.

JlabopaTopnasi pa6oTa «BrisiBIeHHE MPUCTIOCOOICHII OPraHU3MOB K BIUSHHUIO CBETAY.

JlabopaTopnasi pa6ora «BrbIsBICHHE TNPUCTIOCOONEHUN OpPraHU3MOB K BIIHUSHUIO
TEMIEPATYPbI».

JladbopaTtopnasi pa6ora «AHaTOMHYECKHE OCOOCHHOCTH PACTEHHH W3 pPa3HBIX MeECT
OoOUTaHUS.

Tema 8. Iko/10rus1 BUAOB ¥ NOMYJIALHI

DKOJIOTUYECKHE XapaKTePUCTUKH momyisiuu. [lomynsmnus kak 6uoioruyeckas cUcTeMa.
Pons HeomgHOpomHOCTH cpenbl, puznueckux OapbepoB W OCOOCHHOCTEW OMOJIOTHH BHAOB B
(GbopMUPOBAHUU TPOCTPAHCTBEHHOM CTPYKTYPHI MOMyJIsAIHil. OCHOBHBIC TOKA3aTEIH MOMYJISIUH:
YUCJIIEHHOCTb, IJIOTHOCTh, BO3pAaCTHAs U IOJOBas CTPYKTypa, POXKAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPALUS.

OKoJloruyeckasl CTpykTypa nomyssinuu. OneHka 4YMCIeHHOCTH nomyisuuu. /[uHamupka
MOMYJISAUMN U €€ peryssinua. buoTuyeckuil moTeHuan nomnyiassuu. MoaenmpoBaHue JUHAMUKA
nonyisauuu. Kpusble poctra uyucnenHoctu nonyisuuu. Kpussie BbbxkuBanus. Perymsius



YUCIIEHHOCTU TMOIMYJISIUMA: POJb (aKTOPOB, 3aBUCSIIMX M HE 3aBUCALIMX OT IUIOTHOCTH.
DKoJoru4eckue crpareruu Buaos (I- u K-crparerun).

[Tonsatue 00 »HKoJMOrMYecKoi Huie BUAa. Mecroobutanue. MHOroMepHas MO
skosornueckor Humm JIx.M. Xaruuncona. Pazmepsl skxonorndeckoil Humud. [loreHuumanbHas u
peann30BaHHAas HUILN.

Bun xak cucrema nomyssuuil. Apeansl BUIOB. BHIbl M HMX JKU3HEHHBIE CTPATErMH.
DKOJIOTUYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTU TIOBEJIECHUS M MUTpalMil >KUBOTHBIX. bHojgornueckue HMHBa3UU
Yy’KEpPOJHBIX BUOB.

JleMoOHCTpanuu

IToprper: Ix. M. XaTuynHCOH.

Tabmuiel 1 cxeMbl: «DKOJIOTHUECKHUE XapaKTepUCTUKU monysiuny, «[IpoctpancTBennas
CTpPYKTypa mnonyisuuu», «Bo3pactHele nupamuael nomyisiuum», «CKOpPOCTb 3aceieHus
MOBEPXHOCTU 3eMJIM Pa3Iu4YHbIMH OpranuzMamu», «Mopaenb skonornueckord Humm Jx. U.
XaTuynHCOHAY.

O6opynoBanue: repOapuu pacCTeHUA, KOJIEKIIUN KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucmnocoOaeHus ceMsH pacCTeHUN K PaCCENCHUIO.

Tema 9. Jkos10rus cood1IeCTB. IKOJOTHYeCKHE CHCTEMBI.

CoobmecTBa opraHu3MoB. buoreHo3 u ero cTpykrypa. CBsi3u MeXIy OpraHU3MamMH B
OHOLICHO3E.

Okocucrema Kak oOTkpblTas cuctema (A. Jkx. Tencnu). DyHKIMOHAIbHBIE OJIOKH
OpraHM3MOB B 3KOCUCTEME: NPOAYLEHThbl, KOHCYMEHTbI, peIyLEeHThl. Tpoduueckue ypOBHH.
Tpoduyeckue nenu u ceru. Abuornyeckue 00ku 3kocucteM. [1ouBBI M WIIBI B 3KOCHUCTEMAX.
KpyroBopoT BELECTB U MOTOK 3HEPTUH B IKOCUCTEME.

OcHoBHBIE ITOKa3aTeN 3KOcucTeMBl. broMacca n npoayKiusa. OKOJIOTHYECKUE TTUPaMUbI
yucesl, OnomMacchl ¥ SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKleccuu. IlepBuuHble U BTOPUYHBIE CYKIECCHUHM U HUX
OpUYMHBI.  AHTpOIIOTE€HHbIE BO3JEMCTBUSA Ha cykueccuu. KimmakcHoe —cooOIecTBo.
buopasHoobpasue u noaHoTa KpyroBopoTa BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[TpuponHble 3KOCUCTEMBI. JKOcUCmeMbl 03€p U peK. DKOCUCmeMbl Mopel U OKeaHO8.
DKrocucmemvl myHop, 1ecos, cmenetl, NyCmbiHb.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Paznmnuus wmexny
AQHTPONOTEHHBIMU U MPUPOJHBIMU SIKOCUCTEMAMHU.

VYpboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opojckas ¢iopa u dayHa.
CunaHTponu3anusi ropojckoil ¢aynel. buomormueckoe ©  XO3SHCTBEHHOE 3HAYCHUE
arpodKOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aUMOJEWCTBUNA  OpraHM3MOB B
sKkocucTteMax. Ponb kackadnoeo aghgexma u 6u008-30upuxamopos (Kuouesvix 6udos) 6
@yukyuonuposanuu  dxocucmem. llepeHOC HHEPTUHM U BEIIECTB MEXAY CMEXHBIMU
DKOCUCTEMaMH. YCTOWYMBOCTH OpPraHU3MOB, TIONMYJSILIMM W DKOCHCTEM B  YCIOBUAX
€CTECTBCHHBIX U aHTPOIIOTCHHBIX BO3IECHCTBUN.

Mexanuzmol  8030eticmeus  3a2psA3HeHUll  PA3HLIX MUNO8 HA  CYOOP2AHUBMEHHOM,
OP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHSX, OCHOBbl 3IKOJI02UHECKO20
HOPMUPOBAHUSI AHMPONO2EHHO20 B030eticmeusi. MeTOoI0IOTUs MOHUTOPHHIA €CTECTBEHHBIX U
AQHTPOIOTE€HHBIX SKOCHUCTEM.



JleMoHCTpauMu

[Toptper: A. JIx. Tencnu.

Tabmuubl u cxemsl: «CTpykTypa OHOLIEHO3a», « DKOCUCTEMA MIMPOKOIUCTBEHHOTO JIECay,
«9JKocucTeMa XBOWHOTO Jiecay, «DyHKIHMOHAIbHBIE TPYHIbl OPraHU3MOB B SKOCHUCTEME,
«KpyroBopor BemectB B 23kocucteMe», «llenmu mnuTaHus (macTOUIHAs, JETPUTHAN)»,
«OKOJOTHYECKas MUpaMUIa Yuce», « IKOIOTHYecKas nupamMuia OnomMaccen», « IKOJIOTHUECKast
nupampaa sHeprum», «OO0pazoBanue Oonora», «l[lepBuunas cykueccus», «BoccTaHoBieHue
Jeca mociie moxapa», «IKocucTema o03epa», «ArporeHos», «KpyroBopor BemecTB W HOTOK
SHEPruu B arpoieHosey, «lIpumepsl ypooIKocuCTEM.

Ob6opynoBanue: repbapuu pacTeHHUU, KOJJICKIUM HACEKOMBIX, dydella NTHUI] U 3BEpeH,
repOapuu KyJIbTYPHBIX H JUKOPACTYIINX PACTCHUN, aKBApUYM KaK MOJIEIIb YKOCHCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanue ypOoo3KOCUCTEMBD».

JlabopaTopnasi pa6ora «/3yueHue pazHooOpa3usi MEJIKUX MOYBEHHBIX YWICHUCTOHOTHX B
Pa3HbIX SKOCUCTEMAX).

IKeKypeust «IDKCKypcHsi B TUIIMYHBIN OuoreoneHos (B 1yOpaBy, O€pe3HsK, €JbHUK, Ha
CYXOJIOJIbHBIN WM IOWMEHHBIH JyT, 03€p0, O0JI0TO)».

IKeKypeust «IKCKYPCHs B arpOdKOCUCTEMY (Ha MOJIe WIH B TEIUIMYHOE XO3SICTBO)».

Tema 10. Buocdepa — rinodanbHas 3kocucTeMa

buocdepa — obmemnanerapHas 00o0j0oYka 3eMiH, TI€ CYIISCTBYET WJIM CYIIESCTBOBAJA
*u3Hb. PazButue npencrasienuii o buocdepe B Tpyaax J. 3rocca. Yuenue B. U. Bepuaackoro o
6uocdepe. O6sactu 6nocdeps! u e€ cocran. JKupoe BemiecTBo Onocheps! 1 ero GyHKINU.

3aKOHOMEPHOCTHU CcyliecTBOBaHUs Onochepsl. OcoOeHHOCTH Onochepsl Kak ri1o0anbHOM
sKkocucTeMbl. J[MHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl Bemects u
OMOoreoXMMHYECKHEe UKIBI (YIiiepo/a, a3ota). PUTMuuHOCTS siBIeHU# B Ouocdepe.

3onanbHOCTh Onochepsl. [TonsTe o 6nome. OCHOBHBIE OMOMBI CYILIH: TYHJIpa, XBOIHHbBIE
jeca, CMEIIaHHbIE U MIMPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHbI, IIyCThIHHU, TPOIIUYECKHUE JIeca,
BBICOKOTOphsi. Knnmar, pacTuTenbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

Crpyktypa ¥ (YHKIMS OJKHBBIX CHCTEM, OLEHKAa HX PECypCHOro TIOTEHLHala U
6uochepHbIX QyHKIHUI.

JleMoHCTpanuu

IToptpetsr: B. . Bepnanckuii, 3. 3rocc.

Tabmuupl u cxemsl: «I'eoctepsl 3emnu», «Kpyrosopot azora B npupoae», «Kpyrosopot
yriaepoaa B npupoae», «Kpyrosopot kuciopoaa B nmpuponae», «Kpyrosopor Boasl B Ipupoae»,
«OcHoBHBIE OuoMBI cymmy», «Knumatmdyeckue mosica 3emnm», «TyHmpay, «Taiiray,
«Cmemannbii  sec», «lllupokomuctBennsiii  nec», «Ctenb», «CaBaHHa», «IlycThIHSY,
«Tponunyeckuii necy.

Ob6opynoBanue: repdapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUHU KUBOTHBIX.

Tema 11. YesioBek M OKpYy:KaolIas cpeaa

DKOJIOTHYECKHE KPU3UCHI W WX NpUYMHBL Bo3ngeiicTBue denmoBeka Ha Ouocdepy.
3arpsi3HeHue BO3MyIIHOM cpenapl. OxpaHa Bo3ayxa. 3arpsisHeHUE BOAHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Pazpymienne noussl. OXpaHa MOYBEHHBIX pecypcoB. MI3MeHeHue KinMara.

AHTpPONIOTEHHOE  BO3JEHCTBUE HA PACTUTEIbHBIM HW KUBOTHBIM Mup. Oxpana
pPacTUTEIBHOTO U KUBOTHOTO MHpa. OCHOBHBIE MPUHIMIIBI OXPaHbI MPUPOAbl. KpacHble KHUTH.
Oco60 oxpansiemble npupoanbie Tepputopun (OOIIT). boranuueckue caasl U 300JI0TUYECKUE
HapKH.



OcHOBHbBIE TPUHIIUIIBI YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA U MPHUPOAbI. ParronanbHOe
NPUPOJIONIONB30BAHNE M COXpaHeHHe Ouojormueckoro pasHooOpasus 3emumn. OOmme
3aKOHOMEPHOCTH TJIOOATBHBIX IKOJIOTHYECKUX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpU3Hca
U €r0 BEpOSITHbIEC OCIEACTBHS.

Pa3BuTHe METOJAOB MOHUTOPUHIA PAa3BUTHS OMACHBIX TEXHOTEHHBIX IPOIECCOB.
Cucmemmuble ucciedosanusi nepexooa K pecypcocoepezaioujeil. U KOHKYPEHMOCHOCOOHOL
aHepeemuke. buonocuyeckoe pasnoobpasue u douopecypcuvl. Hayuonanvhvie ungopmayuontsie
cucmemvl, obecneuugaroujue O0OCMyn K UHDOPpMAYUU NO COCMOSHUIO OMOENbHLIX U008 U
axocucmem. OCHOBbI dKOpeadburumayuy 3K0CUcmem u cnocobos 6opbobl ¢ OHUONOBPENCOCHUAMU.
Pexoncmpyxkyus MopcKux u HA3eMHbIX IKOCUCTHEM.

JleMoOHCTpanuu

Tabmuipt u  cxeMbl: «3arpsizHeHue aTtMmocdepbl», «3arps3HeHUe TUAPOCPepbD,
«3arpszHenne mouBbl», «[lapHukoBeii  3hdexT», «Ocobo oxpaHseMble MPUPOTHBIC
TEPPUTOPUNY, «MOJEIN YIPABISIEMOTO MUPAY.

OoGopynoBanue: Qororpaduu  OXpaHSIEMbIX pPACTEHWH W JKUBOTHBIX KpacHOW KHUTH
Poccuiickoit denepaiuu, KpacHoil KHUTH peruoHa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOI'N
HA YPOBHE CPE/JHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS OOYYArOIIUMUCS
pOTpaMM CPeAHEro 00IIero 00pa30BaHus: TUYHOCTHBIC, METAIIPEAMETHBIC U TIPEIMETHBIC.

B cTpyKkType JIMYHOCTHBIX Pe3ylbTaTOB OCBOEHUS MPOTpaMMbl IO OHOJIOTHH BbIACIICHBI
CIEyIOIIME COCTABIAIOIIME: OCO3HAHHME OOyYaroIIMMHCA  POCCUHMCKONW  Tpa)JIaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAaMOCTOSTEIBHOCTH M CaMOOIPEAETICHUIO,
Hanuuue momueéayuu K OOy4deHHIO OWOIIOTHH, yeleHanpaeieHHoe paszeumue BHYTPEHHUX
yOEXKIEHUM JTMYHOCTU Ha OCHOBE KJIIOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPaJULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMDb O0YYaIOIIUXCSI PYKOBOACTBOBATHCA B
CBOCH  JEATENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMM ~ yCTaHOBKAMHU, TPUCYIIUMHU  CHCTEME
Ouojoruueckoro  oOpa3oOBaHMsSl, Haauuue NPABOCO3HAHUS ~ SKOJIOTMUECKOH  KYJIbTYpBI,
cnocobHocmu cmagums UEIN U CTPOUTH SKU3HEHHBIE I1JIaHBI.

JInaHOCTHBIE Pe3yNbTaThl OCBOCHUS MPOTPaMMBbl 110 OMOJIOTHH JOCTHTAIOTCSA B €IMHCTBE
y4eOHOM M BOCIHTATEIbHON AEATEILHOCTH B COOTBETCTBHM C TPAAUIIMOHHBIMH POCCHHCKUMU
COLIMOKYJIbTYPHBIMU, UCTOPUUECKUMU U J1yXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU, IPUHSATHIMU B
oOuiecTBe MpaBUJIaMH UM HOPMaMH IOBEAEHUS M CIIOCOOCTBYIOT IpoOlleccaM CaMOIlO3HaHUS,
CaMOBOCITUTaHUS U CaMOPAa3BUTHsI, Pa3BUTHsI BHYTPEHHEW MO3MLIMU JIMYHOCTH, ATPUOTU3MA U
YBOXEHHsI K 3aKOHY M IPaBONOPSAKY, YEJIOBEKY TpyJa M CTapUIeMy ITOKOJIEHUIO, B3aMMHOI'O
YBaXEHUs, OEpEeKHOr0  OTHOIIEHUS K  KYyJbTypHOMY  HAcCIE€OUI0O U TpaJulusM
MHOTOHAalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Ipupoae U OKPYKAOLIEH cpee.

JIMYHOCTHBIE pe3yNIbTaThbl OCBOEHHS yueOHOro mnpeamMera «buonorus» A0IKHBI OTpaxarb
TOTOBHOCTb M CIIOCOOHOCTH OOYYarOLIUXCSl PYKOBOJICTBOBATHCS CPOPMHUPOBAHHON BHYTpEHHEH
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHEHTAli, IO3UTUBHBIX BHYTPEHHHUX
yOEXKIEHUM, COOTBETCTBYIOLUIMX TPAJAMIMOHHBIM IIEHHOCTSIM  POCCHIICKOro  0oOIIecTBa,
paclIupeHe KU3HEHHOTO OIBITA U ONbITA JAEATEIbHOCTH B IPOLIECCE PEaIU3allii OCHOBHBIX
HaIpPaBJICHU! BOCIIUTATENIBHOM IE€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOro BOCIMTAHMS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIMU  O0ydYaromierocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUHCKOro 00IIEeCTBa;

OCO3HaHHME CBOMX KOHCTHUTYIMOHHBIX NpaB M OO0SM3aHHOCTEH, YBa)XKEHHE 3aKOHA U
IIPABOIOPSJIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOH NIE€ATEIbHOCTH MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,
peleHnH y4eOHBIX M ITO3HABATEIbHBIX 33124, BBIMOJIHEHUN OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTh  ONpENeNiATh COOCTBEHHYIO MO3MLHMIO [0 OTHOUICHHUIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YyMEHHE y4YWUThIBaTb B CBOMX JEMCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOIO
B3aUMO/JICHCTBUSA JIIOJIEH ¢ pa3HBIMU YOSKICHUAMH, KYJIbTYPHBIMU IIEHHOCTSIMU U COLMAIBHBIM
MI0JIO)KEHUEM;

FOTOBHOCTh K COTPYJHHUYECTBY B IIPOIECCE COBMECTHOTO BBHIMIOJHEHHS Y4YeOHBIX,
MO3HABATENIbHBIX M UCCIEIOBATEIbCKUX 3aJa4, YBAXXUTEIHHOIO OTHOLIECHUS K MHEHHIO
OTIIIOHEHTOB MPU 00CYKJAECHUH CIIOPHBIX BOIIPOCOB OMOJIIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTb K T'YMaHUTAapHOU U BOJIOHTEPCKOM NEATEIIBHOCTH;



2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON TPAKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMYy HApoOAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel PoIMHON, TrOpAOCTH 3a CBOM Kpai, CBOKO
Ponuny, cBOH SI3BIK U KYJIBTYPY, IPOLILIOE M HACTOSIIEe MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOUIEHHE K TNPUPOJHOMY HACIEAMI0 U NaMSATHUKAM IMPUPOJBL,
JTOCTH>XKEeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHUMCKUX YUYEHBIX B CTAHOBIIEHHE U pPa3BUTHE
OHMOJIOTUH, TOHUMAaHKS 3HAYE€HUsl OMOJIOTUH B TIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKa U
COBPEMEHHOT0 00I11eCTBa;

ujciHas yOeKIEHHOCTh, TOTOBHOCTH K CIIY)KCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HaHHE AYXOBHBIX IIEHHOCTEH POCCUHCKOTO HApOa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, STHUYECKOTO MOBEICHHUS;

CIOCOOHOCThH OLICHUBATh CUTYAIlMI0 U NMPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUHUBOTO OYYyIIETro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOAMUTENAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOMN KU3HU B COOTBETCTBUHU C TPAIULIMSIMH HAPOJIOB
Poccumn;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKJIIOUYAsi CTETUKY OBbITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

MMOHUMaHUE SYMOIIMOHAJIBHOT'O BO3/IEUCTBUS KUBOM NPUPOBI U €€ [IEHHOCTH;

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

5) ¢usuyeckoro BocHHTAHUS, (POPMHUPOBAHUS  KYJIbTYPbl  3/I0POBbS M
3MOIMOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMAaHNE U peann3alus 3J0pOBOro U 06e30MacHOro oopasa *KU3HU (3J0POBOE MUTAHUE,
COOJII0/ICHNE TUTUEHUYECKUX TIPABUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATUN U OTIHIXA,
perynsipHasi (GuU3MYECKas aKTHUBHOCTH), OEPEKHOr0, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (PU3UYECKOMY M IICUXHUYECKOMY 3/I0POBBIO;

MOHMMAaHUE I[EHHOCTH TPaBWJI WHAMBUIYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOMINX 3JOPOBBIO M JKU3HU JTFOJICH;

OCO3HAHUWE TIOCJIEICTBHI M HEMPHUSATHS BPEIHBIX MPUBBIYEK (YHMOTPEOJCHHS aJIKOTOJS,
HApKOTHUKOB, KYPEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYY, OCO3HAHUE IIEHHOCTH MAacTEPCTBA, TPYI0IIO0HE;

TOTOBHOCTb K aKTUBHOM JIEATEIHHOCTH TEXHOJIOTHYECKON M COIMAILHOM HANPAaBICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH W CaMOCTOSITENBHO  BBHIMOJHATH — TaKyHO
JIeATETbHOCTb;

MHTEpEC K pa3nuyHbIM chepam mpodeccHoHaNbHOM AESITeTbHOCTH, YMEHHE COBEpIIATh
OCO3HaAHHBIN BEIOOP Oyaymiel mpodeccuu 1 peaan30BbhIBaTh COOCTBEHHBIC )KM3HECHHBIE TUIAHBL;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHHUIO U CaMOOOpPA30BAaHUIO Ha MPOTSHKECHUHM BCEU
KU3HHU;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:



9KOJIOTUYECKHU 11e51ecO00pa3HOe OTHOIIEHUE K MIPUPOJIE KAK UCTOYHMKY JKU3HU Ha 3eMile,
OCHOBE €€ CYILECTBOBAHHS;

NOBBIIIIEHUE YPOBHS 3KOJIOTMYECKON KYJIbTYpbl: HNPUOOpETeHHE OMbITa IJIAHHUPOBAHUS
IOCTYIIKOB M OLIEHKHM UX BO3MOJKHBIX ITOCIIEACTBUH JUIsl OKPYKAIOLIEH Cpeibl;

0CO3HaHME INI00AIBHOIO XapaKTepa 3KOJIOIHYECKUX MPo0sIeM U IyTel ux peleHus;

CIIOCOOHOCTh UCIOJb30BaTh MpUOOpETaEMbIE NPU W3YYEHUM OMOJIOTUM 3HAHUS U YMEHUs
OpU pEIICHUH MPOoOJieM, CBSA3aHHBIX C pAIMOHAIBHBIM MPHPOIONOIb30BaHIEM (CcOoOII0AeHNE
IpaBUJI MOBEACHMs B INPHUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHsI B JKOCHCTEMaX,
OXpaHy BHUJIOB, SKOCHCTEM, OHOChephl);

AKTUBHOE HEINPUITHE JCUCTBUM, NMPUHOCAIIUX BPEH OKPYXKAIOUIEH NPHUPOJHOM Cpelne,
YMEHHE TPOTHO3MPOBATH HEOJArONPHUATHBIE SKOJIOTUYECKHE MOCIEICTBUS MPEANPHHUMACMBIX
JecTBUH U IPEeOTBpallaTh UX;

HAJIMYME PA3BUTOTO HKOJOTHYECKOTO MBILIUICHUS, SKOJOTUYECKOM KyJIbTYphl, OIBITA
JESTEIbBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHUS pYKOBOJCTBOBATbCSI HUMHU B
[IO3HABATEJIbHON, KOMMYHHUKAaTUBHOM M COLMAJIbHOM IpakTHUKE, FOTOBHOCTU K YYacTHIO B
IPAaKTUYECKOH 1eATEIbHOCTH 3KOJIOTHYECKON HallPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(OpMUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUSL HayKd M OOIIECTBEHHOM MpPAaKTUKH, OCHOBAHHOTO Ha JUAJIOTe KYJbTYD,
CHOCOOCTBYIOILIET0 OCO3HAHUIO CBOET'0 MECTA B MOJIMKYJITYPHOM MHPE;

COBEpILEHCTBOBAHUE A3bIKOBOW U UUTATEIBCKON KYJIBTYphl KaK CPeJICTBA B3aUMOACHCTBUS
MEX]1y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHHEe cnenupuKky OMOJIOTUM KaK HAayKH, OCO3HAaHUA €€ poiau B (OpMUPOBAHUU
paLMOHATIBHOIO HAyYHOT'O MBIIUIEHHUS, CO3/1aHUU LIEJIOCTHOTO MPEACTABICHUs 00 OKpY’KaloIeM
MHUpe KaK O €IUHCTBE NpPUPOABI, YelOBeKa U OOIecTBa, B MO3HAHUU HPUPOAHBIX
3aKOHOMEPHOCTEH U pelIeHuH NpooeM COXpaHEeHUs! IPUPOIHOTO paBHOBECHS;

yOEXKAEHHOCTh B 3HAYUMOCTU OMOJIOTMM JJIi COBPEMEHHOM LMBWIM3ALMU: OOECIieueHus
HOBOT'O YPOBHS Pa3BUTHSI MEIMIIMHBI, CO3JaHHE MEPCHEKTHBHBIX OMOTEXHOJIOTUH, CITOCOOHBIX
pewarh pecypcHble MpoOIeMbl pa3BUTHsI YeIOBEUECTBA, TIOMCKA IyTeH BbIXOJ1a U3 II100AIBHBIX
HKOJIOTMYECKUX MPOOJIeM U oOecreueHus nepexoa K yCTONYMBOMY Pa3BUTHIO, PAllMOHATIbLHOMY
HCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHNIO HOBBIX CTAH/IAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKMX 3HAHMH B LIEJSIX MOBBIMICHUS 0O0IIei
KYJIbTYpbl, €CTECTBEHHO-HAyYHOM TI'PaMOTHOCTH, KaK COCTAaBHOW 4YacTH ()YyHKIIMOHAJIBLHOU
rpaMOTHOCTH o0yuaromuxcs, GopMUPYEeMOil pu N3y4eHUN OMOJIOTHH;

NMOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHMS, MCIOJNb3yeMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJb30BaTh IOJlyyaeMble 3HAHUS Ul aHalu3a M OOBSICHEHUS SIBIICHHUM
OKpY’KaIOIIETO MHpa M NPOMCXOJAIIMX B HEM HU3MEHEHHH, yMEHHUe JeiaTb 0OOCHOBaHHbBIE
3aKJIIOUYEHUSI Ha OCHOBE HAy4yHbIX (PAKTOB M HMEIOIIMXCS JAaHHBIX C LENbI0 TOJTYYEHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIBHO HCMOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUISl pEIIeHUs
po6JeM B peaibHbBIX KU3HEHHBIX CUTYallUsX;

OCO3HaHME IIEHHOCTU HAayYHOW AEATENbHOCTH, TOTOBHOCTh OCYILECTBIISATh NMPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JEATEIbHOCTh HHIUBHIYAJIbHO U B IPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOpa30BaHUIO U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIOJYYECHUIO HOBBIX 3HAaHMM MO OHOJOrMH B COOTBETCTBHH C >KM3HEHHBIMU
MOTPEOHOCTSIMHU.



METANPEJMETHBIE PE3YJIbTATHI

MeranpeamMeTHbie pe3ysibTaThl OCBOSHHS y4eOHOro mpeamera «BbHONOTrHs) BKIIOYAIOT:
3HAYMMbIe i1 (OPMHUPOBAaHUS MHUPOBO33PCHUS  OOYYAIOIIUXCS  MEXKIUCIUIUIMHAPHBIC
(MeXmpenMeTHbIE) 0OIICHAYYHbIC TTOHSATHS, OTPAKAIOIIHE [IEJIOCTHOCTh HAYYHOH KapTHHBI MHpa
U crienu(UKy METOJIOB IMO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBIICHUE, TPOIECC, CHCTEMa, HAy4YHBbIM (akKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeOBaHKe, HAOIIOICHUE, U3MEPEHUE, IKCIEPUMEHT U JIPYTHE); YHUBEPCAIbHBIC
yueOHbIe NIeiicTBUs (TIO3HABATENbHBIC, KOMMYHHKATUBHBIC, PETYJISITUBHBIC), 00ECICUNBAIOIIHNE
dbopMupoBanre (PyHKIMOHAIBHON TPAMOTHOCTH M COIMATBHOW KOMITETEHITUM OOYyYaIOITUXCS,
CIIOCOOHOCTh o0yJaromuxcs WCIIOIb30BATh OCBOCHHEIC MEXTUCIUTUTHHAPHBIC,
MHUPOBO33PCHYCCKHE 3HAHHMS W YHHUBEpPCAJbHbIC Y4YeOHBbIC JEHCTBHS B IIO3HABATEILHOW U
COLMAJIbHOM MTPAKTHKE.

B pesynpraTe wu3ydeHuss OWOJIIOTMM Ha YPOBHE CpEIHEro oO0Iero oOpa3oBaHHs Y
oOydaromerocss OyayT copMupoBaHBI MO3HABATEIHHBIC YHHUBEPCAIbHBIC YYCOHBIC JCHCTBUS,
KOMMYHUKATHBHBIC YHHBEpPCAJIbHbIC Y4YeOHBbIC [EHCTBUS, PETYJISTUBHBIC YHHBEPCAIbHBIC
y4eOHBIC JICHCTBUS, COBMECTHAS ICATEILHOCTb.

MertarnpenMeTHbIe pe3yJIbTaThl OCBOSHHS MPOTPaMMBbl CpeIHEro oO0Iero oOpa3oBaHUs
JIOJKHBI OTPaXKATh:

OBi1aieHHe YHUBEPCAJIBLHBIMH YU€OHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBble JOruUecKue AeiCcTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3HPOBATH IMPOOJIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIONIb30BAaTh TMPU OCBOCHMM 3HAHUU MPUEMBI JIOTUYECKOTO MBIIUICHHS (aHalu3a,
CHUHTE3a, CpaBHEHUs, Kilaccuukanuu, 000OIEHHUsI), PACKPBIBATh CMBICT OHOJIOTHYECKHX
MOHSITHI (BBIICIATH HX XapaKTEPHBIC MPU3HAKK, YCTAHABIIUBATE CBS3H C APYTUMHU MOHITHIMH);

OTIPE/ICIIATh TEIM JEATEIHHOCTH, 3ajaBas TNapaMeTpbl W KPUTEPUH WX JIOCTHKCHHUS,
COOTHOCHUTH Pe3yJbTaThl ACITEILHOCTHU C TIOCTABJICHHBIMU IENISIMH;

UCIIONIb30BaTh OMOJIOTHYECKHUE TOHSTHUSI JUIsi OObACHEHUs (AKTOB U SIBICHUU KUBOU
TIPUPOJIBI;

CTPOUTH JIOTHYECKUE PACCYKJCHUS (MHIYyKTHUBHBIC, JCIyKTUBHBIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MIPOTHUBOPEUHS] B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIUPOBATH
BBIBOJIBI U 3aKJTFOUCHUS;

MIPUMEHSTh CXEMHO-MOJICIbHBIE CPEACTBA JUIS MPEICTABICHUS CYIIECTBEHHBIX CBS3CH U
OTHOIIICHUN B W3Yy4YaeMbIX OMOJOTHYECKMX OOBEKTaX, a TaKKe MPOTHBOPEUYHMA PA3HOTO POJa,
BBISIBJICHHBIX B Pa3JIMYHbBIX HH()OPMAIIMOHHBIX HCTOUHUKAX;

pa3pabaThIBaTh TUIAH PEIICHHs TPOOJIEMBI C YIETOM aHAIN3a UMEIOIINXCS MaTepUAIbHBIX
1 HEMaTepUAIBHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JEATCIILHOCTh, OIEHUBATH COOTBETCTBHE PE3yJIbTATOB IIEIISIM,
OIICHUBATh PUCKU TOCIEICTBUN ACSITEITbHOCTH;

KOOPJAMHHUPOBATh ¥ BBINOJIHATH pPa0OTy B YCJIOBHSX pEaTbHOTO, BHPTYaTbHOTO H
KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATHBHOE MBINUICHUE MTPH PEIICHUH )KHU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKIE e CTBHA:



BJIAJICTh HaBbIKAMHU y4€OHO-HMCCIEI0BATENBCKON U MPOEKTHOW NEATENIbHOCTH, HABBIKAMU
paspernieHus: npoodsieM, COCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY METOIOB
pelIeHUs] NPAKTUYECKUX 3a/]a4, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB IT03HAHUS;

UCIOJIb30BaTh PA3JIUYHbIE BUJBl AEATEIBHOCTH I10 IOJYYEHUIO HOBOTO 3HAHMS, €ro
UHTEpIpeTalyy, Npeodpa3oBaHUI0 U IMPUMEHEHHUIO B Y4YEOHBIX CHUTYyalUsX, B TOM 4YUCIE IpPU
CO3/IaHUH YYEOHBIX U COIIMATIBHBIX POCKTOB;

(dbopMHpOBaTh HAYYHBINH THIT MBIIUICHHS, BIAJCTh HAYYHOU TEPMUHOIOTHUEH, KIIIOYEBBIMH
HOHATUSAMH U METOAAMU;

CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 3aJaud B OOPa30BATENbHOW JEATEIBHOCTH U
KU3HEHHBIX CUTYaIHsX;

BBISIBJISITH [IPUYMHHO-CIICACTBEHHbIE CBSI3M U aAKTyaJlM3UpOBaTh 3aJadyy, BbIABUIATh
TUNoTe3y €€ pelleHus, HaXOAWTh AapryMEHThl Ul JI0Ka3aTelbCTBA CBOUX YTBEPIKICHHMH,
3ajJjaBaTh NapaMeTpbl U KPUTEPUU PELICHUS;

AQHIM3UPOBATh IOJYYEHHbIE B XOJE€ pEUIEHHs 3aJauyd pPe3yJbTaTbl, KPUTHUYECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHUSAX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLEHUBATh IPUOOPETEHHBIHN OIBIT;

OCYILECTBIIATh IIEJICHANPABICHHBIN MOMCK INEpPEeHOCa CPEACTB U CIOCOOOB JeHcTBUS B
poQeCCHOHATIBHYIO CPEy;

YyMETb MEPEHOCUTh 3HAaHUS B  I[IO3HABATEJIbHYIO U  IPAKTUYECKYI0 oOiactu
KHU3HENIeATEIIbHOCTH;

YMETbh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX NMPEIMETHBIX 00IacTei;

BBIJIBUTATh HOBBIE HJEH, MNpPEUIaraTh OpPUTHHAIBHBIC TOJIXOAbI W PEUICHUS, CTABUTh
po0JIeMBI U 3a/1a4H, JOMYCKAIOIUE allbTEPHATUBHBIE PEIICHMUS.

3) padora ¢ nngopmanmeii:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOYHUKAX HMH(pOpMaM (TEKCTe ydeOHOro mocodus,
HAy4YHO-TIOMYJIIPHOM JIUTEpaType, OMOJIOTUYECKUX CIIOBApAX M CIPABOYHMKAX, KOMIIbIOTEPHBIX
0a3ax maHHbIX, B UHTepHere), aHaIM3MpOBaThb HH(GOPMALMIO PA3JIMYHBIX BUIOB U (HOpM
IIPEJICTaBICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(GopMyIMpOBaTh 3ampoChl M TNPUMEHATh PazIMYHbIE METOJAbl NpPH IOHMCKE U OTOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOAMMOM JIJIsi BEITIOJIHEHHS YUEOHBIX 33]1a4;

pUOOpeTaTh OMBIT HCHOJB30BaHUS MHGOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTUBHOTO UCIOJIB30BAHUS PA3ITUYHBIX TTOUCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMpPATh ONTHUMAJbHYIO (OpMY TpPEACTaBICHUS OHOJIOTHYECKOM
uH(popMaluu (cxemsl, TpaduKH, JUarpaMMbl, TAOIHIIbI, PUCYHKH U IPYroe);

HCIIOJIb30BaTh HAyYHBIH $3bIK B KauecTBE CpeACTBa HpH paboTe C OHOJOTHYEeCcKOU
uHpopMaLrell: TPUMEHATh XUMHUYECKHe, (U3UYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATYpYy, HCIOIb30BaTh W MPeoOpa3oOBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HAJISIHOCTH;

BJIQ/IeTh HABbIKAMHU pAClO3HABaHUS U 3alMTHl HHpOpMAIMH, HHOOPMALMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBJaieHNe YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMM A€l CTBUSIMU:

1) o6menne:

OCYILECTBIIATh KOMMYHHMKAIIUKM BO BceX cepax KM3HM, aKTUBHO y4acTBOBaTh B JUAJIOre
WIN JIUCKYCCUU TI0 CYIIECTBY OOCY)XIaeMOH TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKAa3bIBATh
CYX/IEHUS OTHOCHUTEJBHO BBINIOJHEHUS TMIpe/ylaraéMoi 3aJadyd, YYWUTBIBATH WHTEPECHl U
COIVIACOBAHHOCTb MO3ULUHI IPYTUX YYaCTHUKOB JUAJIOTa UIH JUCKYCCUH);



pacrio3HaBaTh HeBepOaJIbHBIE CpEJICTBA OOLICHMS, MOHMMATh 3HAUYEHUE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(IIMKTHBIX CUTyallli, YMETh CMATYaTh KOH(PIUKTHI U
BECTH IEPErOBOPHI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMHU OOLIEHHS M B3aUMOJEHCTBUS, MOHMMATh HaMEpPEHUS
JPYTUX JIOAEH, IPOSIBIATh YBAXHUTEIbHOE OTHOIIEHHE K COOECEHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO W JIOTMYHO H3JIaraTb CBOK TOUYKY 3PEHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) cOBMeCTHAs /1eITeJIbHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaTbHONH pabOTHI IpU
pemeHnn OMoIorndeckoi mpo0IeMbl, 000CHOBBIBATh HEOOXOAMMOCTD TPUMEHEHHUS TPYIITOBBIX
¢dbopM B3aMOAEUCTBUS NIPH PELLICHUH yueOHOM 3a1auu;

BbIOMpPATh TEMATUKY U METO/bl COBMECTHBIX JACHCTBUH ¢ yu€TOM OOLIMX HMHTEPECOB U
BO3MOXKHOCTEM Ka)kJI0r0 UieHa KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHHU30BBIBaTH M KOOPJIMHUPOBATH
JEUCTBUS 1O €€ JOCTH)KEHMIO: COCTaBIAThH IUIAH JEWCTBUM, paclpencsiATh PO € Y4ETOM
MHEHHMH yYaCTHUKOB, 00CYKIaTh Pe3yJIbTaThl COBMECTHON paboThl;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJa M KAKJOTO YYaCTHHKA KOMaHIIbI B OO pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejuiaraTb HOBBIE IIPOEKTHI, OLICHWBATH HAEHU C IO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEJIEHHWE B pPAa3IMUHBIX CHUTYyalUsX,
HPOSBIISATH TBOPYECTBO U BOOOpaAKEHHE, ObITH MHUIIMATHBHBIM.

OsgiaieHHe YHHBEPCAJIbHBIMHU PEryITHBHBIMH JCHCTBUSIMH:

1) camoopranu3amnms:

UCIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJs BBIABIEHUS NpPoOJeM M HUX pelIeHUs B
YKU3HEHHBIX U YYEOHBIX CUTYalUAX;

BBIOMpPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH 1I€JIEBbIE M CMBICIIOBBIE YCTAHOBKU B CBOMX
JENCTBUAX M IMOCTYINKax IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3I0POBBIO U 3I0POBBIO
OKPYXKaIOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIISATh MO3HABATEIbHYIO JEATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHPOBAaTH COOCTBEHHBIE 337a4l B 00pa30BaTENbHOM JEATEIBHOCTH U
JKU3HEHHBIX CUTYalLlUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIeHUs MPoOIeMbl C yUETOM UMEIOLUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEITOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuIMpsATh paMKH Y4eOHOTIO IPeMETa Ha OCHOBE JIMUHBIX MPEANOUTEHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, ApryMEHTHUPOBATh €r0, OpaTh OTBETCTBEHHOCTh 3@ PELICHHE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CHocoO0CTBOBaTh (POPMUPOBAHMIO M TPOSIBIICHUIO IMIMPOKOH APYIUIIMH B Pa3HBIX 00JacTAX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBON 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaThb OLEHKY HOBBIM CUTYallHsM, BHOCHTb KOPPEKTUBBI B JACATEIBHOCTH, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB LENISM;



BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JeUCTBUN
Y MBICJIUTENBHBIX MPOIECCOB, UX PE3YJIbTaTOB U OCHOBAHMI, HCIIOIB30BATh MPUEMBI peIICKCHH
JUISL OLIGHKY CUTYyallud, BBIOOPA BEPHOTO PEILICHHS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATD PEIICHUS [0 UX CHIKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IIPU aHAINU3€E PE3yIbTaTOB ACSITEIbHOCTH;

3) npuHATHE ceds1 U IPYTrux:

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IIPU aHAINU3E PE3yIbTaTOB ACSITEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKU;

pa3BUBATh CIIOCOOHOCTh TOHUMATh MUP C TIO3UIUH JIPYTOr0 YEIOBEKA.
MNPEIMETHBIE PE3YJIbTATHI

[IpenmerHble pe3ysbTaThl OCBOEHUS COJAEpKaHMs yueOHoro mnpeamera «buosorus» Ha
yriy0JIEHHOM YPOBHE OPUEHTHPOBAHEI Ha o0ecrieueHrne MporIbHOTO 00yIeHUs 00yYarOIIIXCs
Oouonornu. OHM BKIIOYAIOT: creHU(pUYECKUe sl OMOJIOTUM HAay4HbIC 3HAHWSA, YMEHUS U
CrocoObl JEMCTBUIM 1O OCBOEGHMIO, HMHTEPHpPETAMd U IPeoOpa3OBaHUIO 3HAHUM, BUIbI
NEeSTEIbHOCTH MO TOJyYEHUIO HOBBIX 3HAHMH M MX HPHUMEHEHHIO B PA3JIMYHbIX Y4EeOHBIX, a
TaK)K€ B PEAJIbHBIX )KM3HEHHBIX CUTyauusx. [IpeamerHbie pe3ysbTaTsl IPEICTaBICHbI 110 T01aM
U3YYEHHUS.

[IpenmerHbie pe3ynabTaThl OCBOCHUs ydeOHoro mnpeamera «buonorms» B 10 knacce
JOJIKHBI OTPAXKaTh:

c(OPMHPOBAHHOCTb 3HAHUI O MeCTe U PoJIi OUOJIOTHH B CHCTEME €CTECTBEHHBIX HayK, B
(OpMHUPOBAHUN E€CTECTBEHHO-HAYYHOW KapTHUHBI MHpa, B IIO3HAHWU 3aKOHOB MPUPOABI U
pelieHny mpobieM paloHaIbHOIO PUPOIONOIB30BaHUS, O BKIIAJIE POCCUMCKUX U 3apyOekKHBIX
yu€HBIX B pa3BUTHE OMOJIOTHH;

BJIaJICHUE CHCTEMOW OHOJIOTMYECKHUX 3HAaHUM, KOTOpas BKJIKOYAeT: OCHOBOINOJArarolue
OMOJOTHYECKHEe TEPMHUHBI W TIOHATUS (PKU3Hb, KJETKa, OpraHu3M, MeTaboju3M, IrOMeocTas,
caMOperyJisiliysl, CaMOBOCIIPOU3BEICHUE, HACIIEICTBEHHOCThb, HU3MEHUYMBOCTb, POCT U PAa3BUTHE),
ouonoruueckne Teopuu (kinerounas Tteopuss T. IlIBamma, M. Illneiinena, P. Bupxosa,
XpoMOCOMHasi TeopHsi HacleAcTBeHHocTH T. Moprana), yuenus (H. 1. BaBunoBa — o nieHTpax
MHOT000pa3usi U MPOUCXOXKIACHUS KYJIbTYPHBIX PAacTeHHi), 3aKOHBI (€IUHOO0Opa3usi MOTOMKOB
MEPBOro MOKOJIEHHUS, pacIIeNJIeHHs, YUCTOTHl FaMeT, He3aBUCUMOro HacineaoBanus . Mennens,
TOMOJIOTHYECKUX PAJOB B HACIEICTBEHHOM u3MeHunBocth H. M. BaBwiioBa), NpUHIMITBI
(KOMIUIEMEHTApHOCTH);

BJIa/ICHHE OCHOBHBIMHM METOJaMH HAy4YHOI'O MO3HAHU$, UCIOJIb3YEMBIX B OMOJIOTHYECKUX
HCCJIETOBAaHMSIX KUBBIX OOBEKTOB (OMHCAHNE, U3MEPEHUE, HAOII0IEHIE, SKCIIEPUMEHT);

YMEHHE BBIACIATH CYLIECTBEHHBIE NIPU3HAKU: BUPYCOB, KJIETOK IIPOKAPUOT U DYKapHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHM3MOB, B TOM 4ucie OakTepuid, rpubOB, pacTeHuil,
’KMBOTHBIX U Y€JIOBEKa, CTPOCHHS] OPraHOB U CHUCTEM OpPraHOB PACTEHUH, )KUBOTHBIX, YEJIOBEKA,
MIPOLIECCOB KU3HEAEATEIbHOCTH, MPOTEKAOIUX B OpraHU3Max pacTeHWil, >KUBOTHBIX U
4eJI0BeKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BEIIECTB (METa0O0IM3M), IPEBPALLCHUS SHEPTHH,
Opo>xeHHsI, aBTOTPO(PHOr0 M reTepoTpo(HOro TUIOB MHUTAHMS, (POTOCHHTE3a M XEMOCHHTE3a,
MHTO3a, MeH03a, TaMeTOreHe3a, SMOPUOreHe3a, MOCTIMOPHUOHAIBHOTO Pa3BUTHS, Pa3MHOKEHHUS,
UHIMBUIYAIbHOTO DPAa3BUTHUSA OpraHu3Ma (OHTOr€HEe3a), B3aWMOJICHCTBHS TEHOB, IeTepo3Hca,
HCKYCCTBEHHOT'O 0TOOPA;



YMEHHE YCTAHABIMBATh B3aUMOCBS3M MEXAY OpPraHOMAAMU KIETKH M HUX (PYHKIHIMH,
CTPOCHHEM KJIETOK Pa3HbIX TKaHEH M UX PYHKUUSMH, MKy OpraHaMH U CUCTEMaMH OPTaHOB Y
pacTeHHi, >KUBOTHBIX M YEJIOBEKa M HX (QYHKUUAMH, MEXKIY CHUCTEMaMH OPTraHOB M HX
byHKIUAMEU, MEXKIY dTanmaMu OOMEHa BEIIeCTB, dTalaMH KJIETOYHOTO LMKJIA U >KMU3HEHHBIX
[UKIOB OPraHu3MOB, JTalaMd AMOPUOHAILHOTO PpA3BUTHUS, TEHOTUIOM U (DEHOTHUIIOM,
¢deHoTunom u (hakropamu cpeapl OOUTAHUS;

YMEHHUE BBISBIIATH OTIUYUTENIbHBIC NMPHU3HAKK JKUBBIX CHUCTEM, B TOM YHCIE pacTEeHU,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJB30BaTh COOTBETCTBYIOLIUE apTyMEHThI, OMOJIOTHYECKYI0 TEPMUHOIOTHIO U
CHUMBOJIMKY JJIS JIOKA3aTeNbCTBA POJCTBA OPTaHU3MOB Pa3HBIX CUCTEMAaTHUYECKUX TPYIIIT;

YMEHHE pemiaTh OWOJIOTUYECKHE 3a/a4H, BBISBISATh NPUYUHHO-CICICTBEHHBIC CBSI3U
MEXJy HCCIEIYyeMbIMH OHOJOTHYECKHUMH TpPOIeCCaMd U SIBJICHUSMH, JellaTh BBIBOABI U
MIPOTHO3bI HA OCHOBAHMH TOJIYY€HHBIX PEe3yJbTaTOB;

YMEHHE BBINOJIHATH JJAOOPATOpHbIE U IpPAKTHUECKHE paboThl, cOOII0aTh MpaBuUia HpU
paboTe ¢ y4eOHBIM U JTA00PaTOPHBIM 000PYIOBAHHEM;

YMEHHE BBIIBUTaTh THUIIOTE3bl, MPOBEPSITh HUX HKCIEPUMEHTAJIbHBIMU CpEICTBAMH,
dbopMynupys Le’Ib UCCIe0BaHNUs, aHAIM3UPOBATh MMOJYYSHHBIE PE3yIbTAThl U JIEJIaTh BBIBO/IBI,

YMEHHE y4YacTBOBaTh B Y4eOHO-HCCIENOBATEIbCKONW paboTe 1Mo OHMOJIOTHH, SKOJIOTHU U
MeIUIUHe, MPOBOAMMON Ha 0a3e HIKOJBHBIX HAYYHBIX OOILIECTB, W IMyOJUYHO MPEACTABIATH
MOJTy4YeHHBIE PE3yNIbTAaThl HA YYCHHUECKUX KOH(PEPEeHIUAX;

YMEHHE OILIEHMBaThb JTUYECKHE aCHEeKThl COBPEMEHHBIX HCCIIEOBaHUI B 001acTH
OWosornu W MenWIUHBI (KJIOHWPOBaHHWE, HMCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAlpaBICHHOE
W3MEHEHHE TeHOMA U CO3/[aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyay1ei mpodeccuoHanbHON AEATEIbHOCTH B
o0acTi OMOJIOTUH, MEUIIMHBL, OMOTEXHOJIOTHH, BETEpUHAPUH, CETbCKOI0 X031 CTBA, MUIIEBOM
NPOMBIIIICHHOCTH, YTIIyOISATh TIO3HABAaTENbHBI HMHTEPEC, HAINpPaBICHHBIH Ha OCO3HAHHBIN
BBHIOOpP COOTBETCTBYIOIIEH mpodeccud W TPOJOJDKEHHE OHOJIOTMYECKOro O0pa3oBaHUs B
OpraHu3alUsaX CPEAHEro NPOPEeCcCCHOHATBHOTO U BBICIIET0 00pa30BaHusl.

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

c(OPMHUPOBAHHOCTh 3HAHHI O MECTE M POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(OopMHpPOBAaHUN COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTUHBI MHpA, B IO3HAHWU 3aKOHOB
IOPUPOBI U PEIIEHUH HKOJOTHYECKUX MpOOJIeM 4YeloBeYecTBa, a TAKXkKe B PEIIEHUH BOMPOCOB
PalMOHATFHOTO TPUPOJIONIONB30BaHUsl, W B (HOPMHUPOBAHMHM IIEHHOCTHOTO OTHOIIEHUS K
mpupojie, OOIIECTBY, YEJIIOBEKY, O BKJIAJ€ POCCHUCKUX M 3apyOeKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTHY;

YMEHHUE BIa/IeTh CUCTEMOM OMOJIOTMYECKMX 3HAaHUI, KOTOpas BKIIIOYAET ONpPEesICHUS U
MOHMMaHHE CYITHOCTH OCHOBOMOJATAIOMIMX OWOJIOTHYECKAX TEPMHHOB M TIOHATHHA (BUI,
sKocucTeMa, Ouocdepa), Ouonoruueckue Tteopun (dBomronuoHHas Tteopus Y. JlapBuHa,
CHUHTETHYecKasi Teopusi sBoiouuu), yueHus (A. H. CeBepuoBa — 0 MyTsSX M HampaBJICHUSX
sBomonnu, B.M. Beprnanackoro — o 6uocdepe), 3akoHbl (TeHeTUYECKOro paBHoBecus Jx. Xapau
u B. BaiinGepra, 3aponpimeBoro cxoacrBa K. M. bopa), mpasuna (Muaumyma O. JIubOuxa,
9KOJIOTUYECKOW MUPaMUIBI SHEPTHH ), TUTIOTE3bI (TunoTte3a «mupa PHK» V. I'mnbepra);

YMEHHE BIIAJIETh OCHOBHBIMH METOJaMU HAyYHOTO TIO3HAHWS, WCIONh3yEeMbIMU B
OMOJIOTUYECKUX HCCIICAOBAHUAX JKUBBIX OOBEKTOB M JKOCUCTEM (ONHMCaHUE, H3MEpeHHe,



HaOJI0IeHNE, YKCIIEPUMEHT), CIIOCOOAMHU BBISBIEHUS M OLIEHKU aHTPOINOIEHHBIX W3MEHEHHH B
IPUPOJIE;

YMEHHE BBIACTATh CYIIECTBEHHBIC NPU3HAKU: BHUJIOB, OHOTrE€OIICHO30B, IKOCUCTEM U
O6uocdeppl, CTaOMIM3UPYIOIIErO, IBMXKYILEIO U pa3pbIBAIOIIErO €CTECTBEHHOro 0TOopa,
JIJIONATPUYECKOT0 U CUMIIATPUUYECKOTO BUJI000pA30BaHUs, BIUSHUS ABHKYIIMX CHJI SBOJIIOLIUU
Ha TeHO(OH]| MOIYJIALUHN, TPUCIOCOOICHHOCTH OPTaHU3MOB K cpefe OOMTaHMs, YepeOBaHUS
HaIpaBJICHUH 3BOJIIOLUH, KPYTOBOPOTA BEILIECTB U IIOTOKA YHEPIMH B SKOCUCTEMAX;

YMEHHE YCTaHABJIMBAaThb B3aUMOCBSA3M MEXAY IPOLECCAaMU HBOJIOLUM, JBUXKYIIUMU
CHJIaMH aHTPOIOr€HE3a, KOMIIOHEHTAaMH Pa3JIMYHbIX HKOCHUCTEM U MPHUCIOCOOJICHUSIMH K HUM
OpraHU3MOB;

YMEHHE BBISIBIISITh OTJIMYUTENbHBIC IPU3HAKU JKUBBIX CHUCTEM, MPUCIOCOOJIEHHOCTh BUIOB
K cpefe oOuTaHMs, aOMOTUYECKMX M OMOTHMYECKUX KOMIIOHEHTOB 3KOCHCTEM, B3aUMOCBs3EH
OpPraHU3MOB B COOOIECTBAX, AaHTPOIOI'€HHBIX U3MEHEHHH B 9KOCHCTEMAaX CBOEH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOLIUE aPTyMEHTHI, OMOJIOTUYECKYIO0 TEPMUHOIOTHIO U
CUMBOJIUKY JUISl JOKa3aTelIbCTBA pOJICTBA OPraHUM3MOB pa3HbIX CHCTEMaTHYECKUX TpPYIII,
B3aMMOCBSI3M OPraHU3MOB U Cpebl OOMTAHHUS, €IMHCTBA YEIIOBEUECKUX pac, HEOOXOIUMOCTH
COXpPaHEHMsT MHOTooOpa3us BUJOB M SKOCHUCTEM KaK YCJIOBHUS COCYIIECTBOBAHHS HPUPOABI U
YeJI0BEYECTBA,

YMEHHE peliatb OWOJIOTMYECKUE 3a7aud, BBIIBISATb NPUYUHHO-CIIEICTBEHHBIE CBSA3HU
MEXIY HCCIeAyeMbIMU OHOJIOTHYECKUMHU HpOLlecCaMM U SBJICHMUSMH, J€1aTh BBIBOJBI U
IPOTHO3bI HA OCHOBAaHUM MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBINOJHATH JJAOOpaTOpHbIE U MpPaKTHUYECKHE padOThl, COOJOATh MpaBWia MPHU
pabote ¢ yueOHBIM U JJa0OPaTOPHBIM 000PYIO0BaHUEM;

YMEHHE BBIIBUraTh THUIOTE3bl, NPOBEPATh HUX OSKCIEPUMEHTAIBHBIMU CPEICTBAMHU,
bopMyIMpys LeNb UCCIIeI0BaHNs, aHATM3UPOBATh MOJTYUYEHHbIE PE3YJIbTaThl U JIeNIaTh BHIBOJIBI,

YMEHHE Y4YacTBOBaTh B Y4eOHO-HCCIIEOBATEIHCKON padoTe MO OMOJOTUM, IKOJIOTHH U
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJBHBIX HAy4YHBIX OOHIECTB, M MYOJUMYHO IPEACTaBIATh
NOJIyYeHHbIE Pe3yJIbTaThl HA YUEHUYECKUX KOH(EpEeHIUX;

YMEHHME OLICHMBAThb TUIOTE3bl M TEOPUM O IPOUCXOKIACHUM IKU3HHU, YEJIOBEKAa U
YeJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUSIX U CIOCO0aX MpeAoTBpallleHUsl I0OaTbHBIX
W3MEHEHUH B 6uocdepe;

YMEHHE OCYLIECTBIATh OCO3HAaHHBIN BBIOOP OyayIei mpodeccuoHanbHON AeATEIbHOCTH B
oOmactd  OMOJOTMM, SKOJOTMH, IPHPOJIONONB30BAHMS,  MEIUIHUHBI, OHOTEXHOJOTHH,
NICUXOJIOTHH, BETEPUHAPUU, CEIBCKOTO XO34WCTBA, MHILEBOI NPOMBIIUIEHHOCTH, YTIyOJIATh
MO3HABATENIbHBII MHTEpEC, HampaBiICHHBIH Ha OCO3HAHHBIH BHIOOP COOTBETCTBYIOLIEH
npodeccun U TMPOJOIDKEHHE OHMOJIOTHYECKOro o00pa3oBaHUs B OPraHU3aLUSAX CpEIHEro
npo¢eCCHOHATIBHOTO U BBICIIET0 00pa30BaHusl.









