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IHosicHuTEeIbHAA 3aIIUCKA

[Iporpamma no yue6HOMY npeaMety "buosorus” (nanee - 6M00THs) HA YPOBHE CPEIHETO
obmiero oopazoBanus pa3padorana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-03
«0O06 obOpazoBannn B Poccuiickoit Deaepanumn»y, ®PI'OC COO, Konnenmuu mnpenogaBaHus
yuebHoro mnpeamMera «brUoOTus» U OCHOBHBIX MOJOXKEHHN (herepabHOi padoyeil mporpaMmmbl
BOCIUTAHHUS.

VYuebusiii npeamer «buonorus» yriyonaéunoro ypoBHs usyudenus (10—11 xmaccer)
ABIIIETCS. OJJHUM M3 KOMIIOHEHTOB IpeaMeTHON oOiactu «EcTecTBEHHO-HAYYHBIE MPEAMETHIY.
Cornacuo monoxenusim ®I'OC COO mnpodunpHble y4eOHBIE MPEIMETHI, H3y4aeMble Ha
yriyOJIEHHOM YPOBHE, SIBJISIFOTCS criocoOoM auddepeHnnanuu oOy4eHHss Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHUS M NMPHU3BAaHBI 00ECIEYUTH MPEEMCTBEHHOCTh MEXKJY OCHOBHBIM OOIIMM,
CpeIHUM OOIIUM, CpPeIHUM MPOPECCHOHANBHBIM U BBICHIMM oOOpa3oBaHHeM. B To ke Bpems
KOKIBIA U3 ATUX Y4E€OHBIX MPEIMETOB JODKEH ObITh OPUEHTHPOBAH HA IPUOPUTETHOE PELIECHUE
0o0pa3oBaTeNbHbIX, BOCIUTATEIbHBIX M PAa3BUBAIOIIMUX 3ajad, CBA3aHHBIX ¢ MpodopueHTtanueit
0o0yyaroluxcsi U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOM 00JacTM Hay4dHOro 3HaHUS,
CBSA3aHHOTO C OWOJOTHEH, MEOUIMHON, SKOJOTHEH, IMCHUXOJOTHEH, CIIOPTOM WM BOCHHBIM
JIEJIOM.

[Iporpamma no yue6HOMy npeamery "buonorus" gaér mpencraBieHHe O LETU U 3aad4ax
u3ydeHus yaeOHoro npeamera «bruonorus» Ha yriayOIEHHOM ypOBHE, OIpeesisieT 00s3aTeIbHOe
(MHBapuaHTHOE) TMPEAMETHOE COJAEp)KaHUEe, €r0 CTPYKTYpHUPOBAHHME MO pas3ielaM U Temawm,
pacnpeneseHre o KiaccaM, peKOMEHIyeT MOC/IE0BaTeIbHOCTh U3YUeHHs y4ueOHOro MaTepualia
C yu€TOM MEXIIPEIMETHbIX U BHYTPUIIPEAMETHBIX CBs3€d, JIOTHMKM Yy4eOHOro Ipoliecca,
BO3pAacTHBIX OCOOEHHOCTEH oOyuwaromuxcs. B mporpamMMe nmo O6MonOruM peaqn3oBaH MPUHIUI
IPEEMCTBEHHOCTH C H3y4ye€HHUEeM OHMOJIOIMH Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs,
Onmaromaps 4yemMy [pOCMaTpHUBAaeTCs  HaIlpPaBICHHOCTh Ha  IOCIEYIOIlee  pa3BUTHE
OMOJIOTHYECKUX 3HAHHWH, OpPUEHTHPOBAHHBIX Ha (OPMHUPOBAHHE €CTECTBEHHO-HAyYHOTO
MHUPOBO33PEHUS, SKOJOTUUECKOTO MBIIUICHUSI, IPEICTABICHUNA O 3I0pOBOM 00pa3e *XU3HHU, Ha
BOCIIUTaHHE OEpeXHOro OTHOIIEHUS K OKpYXarolled NpupoiHoi cpene. B mporpamme mo
OMOJIOTUM Tak)Ke IMOKa3aHbl BO3MOXHOCTH ydeOHoro mnpenmera «buonorus» B peanu3anuu
tpeboBanuit ®PI'OC COO k MiIaHUPYEMbIM JHMYHOCTHBIM, METAlpeJAMETHBIM MU HPEAMETHBIM
pe3yapTataM oO0ydeHuss U B (OPMHUPOBAHMH OCHOBHBIX BHJOB Yy4e€OHO-TIO3HABATEIHHOM
NeSITeIbHOCTH, OOYYarOIIMXCSl 10 OCBOCHHUIO COJEpXKAaHUS OHMOJIOrMYecKOro oOpa3oBaHMs Ha
YPOBHE CpeHero o01ero oopa3oBaHus.

VYuebublit npeamer «buosorus» Ha ypoBHE cpeaHero olmiero oOpa3oBaHUS 3aBeplIaeT
Ouosnoruueckoe 0Opa3oBaHKE B IIKOJE U OPUEHTHPOBAH Ha paclIMpeHUe U yriyOleHne 3HaHui
oOyyaromuxcst O JKMBOM TNpUpPOAE, OCHOBAX MOJEKYISIPHOW M KIETOYHOM OumoJjorum,
HMOPHUOJIOTUN U OMOJOTUU Pa3BUTHS, T€HETHKH, CENEKIHUH, OMOTEXHOJIOTHH, 3BOIIOIMOHHOTO
YUEHUS U KOJIOTHH.

Nzyuenue yuebHoro npenmera «buosorus» Ha yriayOJIeHHOM YpOBHE OpPHEHTHPOBAHO Ha
HOJATOTOBKY OOYyYaroIuXcs K TMOCIEIYIONIEMY MOJIY4YEeHHIO OHOJIOrHMyeckoro oOpa3oBaHUS B
By3aX M OpPraHM3alMsIX CPEJAHEro MpodeccHoHaNbHOro 0oopazoBaHus. OCHOBY €ro coiepx aHus
COCTaBJIIET CHUCTEMa OHMOJOTMYECKUX 3HAHMUH, MOJYYEHHBIX MpPHU HM3YYCHHU OOYUYaIOIIMMUCS
COOTBETCTBYIOIIMX CHCTEMaTHUYECKHX pa3/ejoB OHOJOTMM HAa YpPOBHE OCHOBHOIO OOIIETro
oOpa3oBanus, B 10—11 kinaccax 3TH 3HaHUS MOTy4arOT pa3BuTHe. Tak, paCIIUPEHbl U YriIyOJeHbI
OMOJIOTHYECKHE 3HAHUS O PACTeHMSX, JKUBOTHBIX, rpubax, OaKTepusix, OpraHu3Me 4YeloBeKa,
O0IMMX 3aKOHOMEPHOCTSX IKH3HH, JOMOJHHUTEIbHO BKIIOUEHBI OMOJIOTUYECKHUE CBEIEHUS
MPUKIATHOTO M TOMCKOBOTO XapaKTepa, KOTOpPhlE MOXKHO HCIOJB30BaTh KAaK OPUEHTHUPHI IS
nocienyoomero Beidopa mnpodeccun. BozMokHa Takke MHTErpanus OMOJOTHMYECKUX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, TIOTYYEHHBIMU O0YUYaIOIIMMUCS MIPU U3y4eHUU (PU3UKHU, XUMUH,
reorpauu U MaTeMaTHKH.



Crpykrypa mnporpammbl 1o y4yeOHOoMy mnpeamery "buonorus" oTpaxkaer CHCTEMHO-
YPOBHEBBIM M SBONIOIHOHHBIM MOAXOAbI K H3yueHUio Ouonoruu. CoriacHO UM, H3y4daroTcs
CBOWCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJIS )KUBBIX CHCTEM PAa3HOTO YPOBHS OpraHHM3allly,
SBOJIIOIIMM OPraHUYECKOr0 Mupa Ha 3emiie, COXpaHEeHHs OHOJOTHYecKOro pazHooOpasus
wianetsl. Tak, B 10 kiacce M3y4yaroTCs OCHOBBI MOJIEKYJSPHOW M KIETOYHOW Ouojoruwy,
SMOPUOJIOTHH U OMOJIOTHH Pa3BUTHUS, TEHETUKU U CEJIEKLNU, OMOTEXHOJIOTUN U CUHTETUYECKON
OMoNIOTHH, aKTYyaTU3UpPYIOTCS 3HAaHUS OOydYalolmMxcs MO OOTaHUKE, 300JI0THH, AHATOMHH,
¢uznonoruu venoseka. B 11 kitacce M3y4aroTcsi SBONIOIMOHHOE yYEHHE, OCHOBBI SKOJIOTUU U
yueHue o 6uocdepe.

VYueOuplii mnpeamer «buonorus» mnpus3BaH OOECHEUUTh OCBOCHHE OOYYarOIIUMUCS
OMOJIOTUYECKUX TEOpHd M 3aKOHOB, HJEH, NPUHIMIIOB W NPaBWI, JISKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHOH KapTHHBI MHUpa, 3HaHUH O CTPOEHUHU, MHOrooOpazuu u
0COOEHHOCTSIX KIIETKH, OpraHu3Ma, IOMYJISALUN, OWOIEeHO03a, SKOCHCTEMBI, O BBLIAIOLINXCS
HAyYHBIX JOCTH)KCHMSIX, COBPEMEHHBIX HCCIICOBAHUSX B OHOJOTWU, MPUKIAIHBIX ACIEKTax
Ounonornyeckux 3HaHWM. /s pa3BUTHS W MOIAEp)KaHUS WHTEpeca 0O0YJaromuXxcss K OMOJIOTHH
HapsIIy CO 3HAYUTEIBHBIM 00bEMOM TEOPETUUECKOI0 MaTepuaia B COJAEP>KaHUU MPOTPaMMBbI 110
OMOJIOTHH TIPEIYyCMOTPEHO 3HAKOMCTBO C MCTOPHEW CTAHOBJICHHMS M Pa3BUTHUsI TOW WM UHOU
obnactu OMONOTHH, BKJIAJIOM OTEUECTBEHHBIX M 3apyOeKHBIX YUEHBIX B PEIICHUE BaXKHEHIINX
OMOJIOTUYECKHUX M HKOJIOTHYECKUX MTPOOIIEM.

Lenp u3yueHus yuebHoro npeamera «buonorus» Ha yrayOnEHHOM ypOBHE — OBJa/ICHUE
00y4JaromuMHUCs 3HAHUSAMH O CTPYKTYpHO-()YHKIIMOHAJIBHOW OPraHU3allMi JKUBBIX CHUCTEM
pa3HOro paHra v NpHOOpeTeHNUEe YMEHHI MCIOB30BaTh 3TU 3HAHUS B (HOPMUPOBAHUH UHTEpeca
K ompenenéHHoi o0mactu mpoecCHOHATILHON AESITENIbHOCTH, CB3aHHOW C OWOJIOTHEH, WIN K
BbIOOpY y4eOHOT0 3aBeIeHHs I IPOAOIKEHHUS OMOJIOTHYECKOr0 00pa30BaHuUs.

Jloctuxenue 1enu n3ydeHus ydeOHoro npeamera «buosiorus» Ha yriiyOJ€HHOM YpOBHE
o0ecreunBaeTcs pelIeHueM caeIyomuX 3a/1au:

OCBOCHHE  OOYYAIOIMMHUCS  CUCTEMBI  OHOJIOTMYECKHX 3HAHWK: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOpHUSX, KOHLEMIMIX, IMIIOTe3aX, 3aKOHaX, 3aKOHOMEpPHOCTSAX M IpaBHIIaX,
COCTABIIIIONINX  COBPEMEHHYIO €CTECTBEHHO-HAYYHYI0 KapTHHY MHpa; O CTPOSHHH,
MHOTr000pa3uu U 0COOEHHOCTSIX OMOJOTMUYECKUX CHUCTEM (KJIETKA, OPTaHU3M, MOMYJIALus, BUJ,
ouoreorieHo3, Ouocdepa); O BBIJAIOIIUXCS OTKPBITHUSX W COBPEMEHHBIX HCCJIEIOBAHUSIX B
OMOJIOTHH;

O3HAKOMJICHHE  OOydJarmoImuxcs €  METOAaMH  TO3HAHUS ~ KUBOH  TPUPOJBL:
UCCIIEIOBATEILCKUMH METO/IaMU OMOJIOTHYECKUX HayK (MOJIEKYJISIPHOM M KI€TOYHOW OMOJIOTHH,
IMOPHOJIOTUN ¥ OMOJIOTUN Pa3BUTHS, TCHETUKU M CEIIEKIIUU, OMOTEXHOJOTHH U CHHTETUYECKOMN
OMONOTMH,  TMAaJeOHTOJOTMH, OKOJOTMM); METOJaMH  CaMOCTOSITEIbHOTO  MPOBEICHUS
OMOJIOTHYECKUX HCCIIEeOBaHU B JsabopaTopuu U B mpupojae (HaOmoaeHUe, H3MEpPEHUE,
IKCIIEPUMEHT, MOJICIIMPOBAHUE);

OBIIJICHUE OOYYArOIIUMUCS YMEHHSIMH: CaMOCTOSITEJIbHO HAXOJIWTh, AHAIM3HPOBATH U
UCIIOJIb30BaTh OMOJIOTUYECKYI0 HH(POPMAIINIO; TOJIb30BATHCS OMOJIOTHYECKON TEPMUHOIOTHEN U
CHUMBOJIMKOW; YCTaHaBIMBATh CBSI3b MEXKAYy pa3BUTHEM OHOJOTHM H  COIHMAIIBHO-
HSKOHOMHUYECKUMH U SKOJIOTHYECKUMHU IpoOJieMaMH YeJIOBEYECTBA; OLCHUBATH IOCIEACTBUS
CBOEHM JIEeATENIbHOCTH [0 OTHOLIEHUIO K OKpYXKarolled HpHUpPOIHOM cpene, COOCTBEHHOMY
3I0POBBI0 U 3/I0POBBIO  OKPYKAIOIIMX JIOJel; OOOCHOBBIBaTb M  COOJIOJATh  MEphl
npopMIaKTUKH WHOEKITMOHHBIX 3a00J€BaHN, MPaBHUIa MOBEICHUS B MIPUPOJIE U OOECIIeUeHUs
0€3011aCHOCTH COOCTBEHHOM KH3HENEATENbHOCTH B YPE3BbIUANHBIX CUTYalMSIX MPUPOJHOTO U
TEXHOTCHHOTO XapakTepa; XapaKTepu30BaTh COBPEMEHHbIE HayudHble OTKpPBITHS B 001acTu
OHOJIOTHH;

pa3BUTHE y 00YYaIOMIMXCS WHTEIIEKTYaJbHBIX U TBOPYECKUX CIIOCOOHOCTEN B Ipolecce
3HAKOMCTBA C BBLIAIOUIMMHCS OTKPBITUSAMU M COBPEMEHHBIMU HCCIECIOBaHMSIMU B OHOJIOTHH,
pelaeMbIMH €10 MpoOJeMaMu, METOJOJIOTHEN OHMOJIOrMYecKOro MCCIeIOBaHusl, MPOBEICHUs



OKCIIEPUMEHTAIBHBIX HCCICIOBAHUM, peIICHHUs] OWOJOTHYECKHX 3a/1ad, MOJICITHPOBAHUS
OMOJOrN4YecKrX 00BEKTOB U MPOLIECCOB;

BOCIIUTAHHUE Y OOYYAIOIIUXCSl [IEHHOCTHOTO OTHOIICHHS K JKUBOW MPHUPOJE B IEJIOM U K
OTIENbHBIM €€ O00BbeKTaM U SBJICHUAM; (OPMHpPOBAHHE SKOJIOTMYECKOH, TIE€HETHUYECKON
TPaMOTHOCTH, OOIICH KYIbTYpHl MOBEACHHUS B TPUPOJIC; MHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHUM;

nproOpeTeHne 00yJarIUMUC KOMIIETEHTHOCTH B PAIIMOHAIIBHOM MPUPOIOIOIE30BAHUN
(cobmroneHne TmpaBWJl TIOBEJCHUS B TIIPUPOJIC, OXpPaHbl BHUIOB, AIKOCHUCTEM, Oumocdepsl),
COXpaHEHHH COOCTBEHHOI'O 3/I0pPOBBbS U 3/I0POBBSl OKPYKAIOMIMX JIOACH (COONIONEHHST Mep
npodunakTuku  3aboneBaHuii, obOecriedyeHre  OE30MACHOCTH  KU3HEICSATENbHOCTH B
YpE3BbIYANHBIX CUTYAIUSX MPUPOJHOTO U TEXHOTEHHOTO XapakTepa) Ha OCHOBE MCIOJb30BaHUS
OMOJIOTUYECKUX 3HAHUN U YMEHUI B MOBCETHEBHOM KU3HU;

CO3JJaHME YCIOBUW IS OCO3HAHHOTO BbIOOpa OOYYAIOIIMMHCS WHAUBUAYATbHOMN
o0pa3oBaTeNbHON  TPAaeKTOpUH, CHOCOOCTBYIOIIEH mMocienywmeMy MNpodecCHOHAaTIbHOMY
CaMOOTIPE/ICTICHUIO, B COOTBETCTBUU C HWHIWBHIYAIbHBIMM HWHTEpPECAMU MU TOTPEOHOCTSIMU
peruoHa.

OO01iee ymuClIO YacoB, OTBEACHHBIX Ha W3yuy€HUE OHOJOTMM Ha YriayOJIEeHHOM YpOBHE
cpenHero obmiero obpasoBanms, cocraBisier 204 dvaca: B 10 kmacce — 102 vaca (3 yaca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B HeZIeno).

Ot6op opraHu3alMOHHBIX (QOpM, METOJOB U CPEACTB OO0ydeHuss OuOJIOTHUH
OCYIIECTBIISIETCSA C YYETOM CIEUU(PUKUA €ro COJEpPKaHHUS M HAINPABIECHHOCTH Ha MPOJOJDKEHHUE
Ounosnoruueckoro oOpa3oBaHHs B OpraHU3alUsAX CpeIHero MpodecCHOHATBLHOTO U BBICIIETO
oOpazoBaHus.

OO0s3aTeNnbHBIM YCIOBHEM MPH OOyYeHHH OMOJIOTHMU Ha YIrIyOJIEHHOM YpPOBHE SIBIISETCS
MpOBEJCHUE J1aOOpaTOPHBIX U TMpakTHueckux pador. Takke ywacTue oOydarommxcs B
BBIMIOJTHEHUH TPOEKTHBIX U  y4eOHO-UCCIIEOBATENbCKUX PAadOT, TeMaTHKa KOTOPBIX
OTIPENIETISICTCS YYUTEJIEM Ha OCHOBE HWMEIOIIMXCA MAaTEepUaTIbHO-TEXHUUECKHX PECypCcoB U
MECTHBIX MIPUPOIHBIX YCIOBUH.

Copepxanue o0yuenus
10 xknacc

CopnepxaHue IPOrpaMMBbl, BBIIEIEHHOE  KYPCUBOM, HE BXOAUT B  TPOBEPKY
rocynapcTBeHHoU utoropoit arrecrauuu (I'MA).

Tema 1. Bnonorus kak Hayka

CoBpemenHast 6uojyorusi — KOMIUIEKCHasi Hayka. Kpatkas ucropus pa3BUTHS OHOJIOTHU.
Buonornyeckue Hayku M u3ydaemble MMU TpoOiembl. DyHAaMeHTalbHbIE, NMPHUKIAIHBIE U
MOMCKOBBIE HAYYHbIE UCCIIEOBAHUS B OMOJIOTHH.

3HayeHne OWOJOrMM B (DOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAyUYHOW KapTHUHBI
mupa. Ilpodeccun, cBszaHHbie ¢ Ouonorueil. 3HaueHue OWOJOTMH B MPAKTHYECKOH
JEATEIIBHOCTH YEJIOBEKA: MEAMIIMHE, CEJIbCKOM XO3fHCTBE, IPOMBIIUIEHHOCTH, OXpaHe
IPUPOJIBIL.

JleMoHCTpanuu

[Toptpetsr: Apucrotens, Teodpact, K. JIunneit, XK. b. Jlamapk, Y. Japsun, Y. I'apsei, I
Mengnens, B. W. Bepuanckuii, U. II. IlaBnoB, M. M. Meunukos, H. W. Basuios, H. B.
Tumodees-Pecosckuii, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuupl u cxembl: «CBsi3b OMOJIOTUHU C IPYTMMHU HayKaMmy», «Cuctema OMOIOTHMYECKHX
HayK».

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

JKuBble cucTembl Kak mpeaMer uydeHus onosnoruu. CBOMCTBa JKUBBIX CUCTEM: €IUHCTBO
XUMHUYECKOIO COCTaBa, JUCKPETHOCTb WU LEJIOCTHOCTb, CIIOXKHOCTb M YHOPSAOYEHHOCTH



CTPYKTYpbI,  OTKpPBITOCTb, CAaMOOpraHW3alus, CaMOBOCIIPOM3BEICHHUE, Pa3ApPaXKUMOCTD,
W3MEHYUBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHu3aludMd JKHUBBIX CHCTEM: MOJEKYJSPHBIMA, KIECTOYHBIMA, TKAHEBBIN,
OpraHU3MEHHBIN, HOIYJIALIMOHHO-BUIOBOM, 9KOCUCTEMHBIN (OuoreoneHOTHYECKUIT),
ouocdepusbiid. IIpoueccsl, MPOUCXOASNIINE B KUBBIX cucTeMax. OCHOBHBIC NMPHU3HAKU JKUBOTO.
XKuznp kak (opma cymecTBoBaHus Marepun. Hayku, usydaroniye >KuBble CUCTEMbl Ha pa3HbIX
YPOBHSX OpraHU3alUH.

N3yuenue xuBbIx cucteM. Metoasl OGuonorndyeckoi Hayku. HabGmronenue, mzMepeHue,
AOKCIEPUMEHT, CHUCTEMarTHh3alus, MeraaHain3. [loHsATME O 3aBUCHUMOM M HE3aBUCHUMOM
nepeMeHHON. [lnanupoBanue skcnepumenta. IlocranoBka m nposepka rumnote3. Hynesas
runote3a. [loHsTHE BRIOOPKH U €€ JO0CTOBEpHOCTh. Pa3dpoc B Ononorndeckux aanHbIX. OneHka
JIOCTOBEPHOCTH IOJIyYE€HHBIX Pe3yJIbTaToOB. [IpMUMHBI MCKaKE€HUS PE3yJIbTATOB DKCIIEPUMEHTA.
IIonsiTHE CTATUCTUYECKOTO TECTA.

JdeMoHcTpannmn

Tabmuubt u cxembl: «OCHOBHBIE TPH3HAKU JKU3HW», «bHoNOrHYEecKHe CHCTEMBI»,
«CBoiiCTBa )KMBOW MaTepun», «Y pOBHU OpPraHU3aluy KUBOKM IPUPOIbD», «CTpOeHUE KUBOTHON
KineTkn», «TkaHm  KUBOTHBIX», «CHCTEMbl OpPraHOB  YEJIOBEYECKOIO  OpraHU3May,
«buoreonenos», «buochepar, «MeToabl U3ydeHUs KUBOH IPUPOIBD».

O6opynoBanue: 1adb0paTopHOEe 00OPYAOBAHUE JIJIsl TPOBEACHUS HAOIIIOACHHMN, U3MEPEHUH,
JKCIIEPUMEHTOB.

IIpakTnyeckas padora «licnonp3oBaHuEe pa3IMYHBIX METOAOB IPU H3YUYEHUH MKUBBIX
CUCTEM.

Tema 3. Buosnorus kjierku

Knerka — cTpykTypHO-(YHKIMOHAJIbHAS €IUHULA KUBOTO. VICTOpHS OTKPBITUS KJIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE IOJIOKEHUS COBPEMEHHON KJIETOUYHOU TEOPHUHU.

MeTonbl MONEKYJISAPHOM UM KIETOYHOM OMONOrMM: MHUKPOCKOIHUS, XpomaTorpadus,
anekTpodope3, METOA  MEYEeHbIX aToMoB, auddepeHnnanbHOe  LEHTpUYTHPOBAHMUE,
KYJIbTUBUPOBAHUE KJIETOK. M3yueHue @DuKcuposamnHvlx Kiemox. IIEKTPOHHAS MHUKPOCKOIHSL.
Kongokanvnaa muxkpockonus. Bumanvhoe (npusicuznennoe) usyyeHue Kiemox.

JleMoOHCTpaL U

[Toptpetsr: P. I'yk, A. JleBenryk, T. llIBann, M. lllneiinen, P. Bupxos, K. M. bap.

Tabmunel U cxembl: «CBETOBOM MHKPOCKOI», «JIEKTPOHHBIA MHKpockom», «Mcropus
pa3BUTHS METOJI0OB MUKPOCKOITUI.

O6opynoBaHHe: CBETOBOM MHMKPOCKON, MHUKpPOIpENnaparbl PacTUTENbHBIX, KUBOTHBIX U
OaKTepHaIbHBIX KIETOK.

IIpakTuyeckas padora «/3yyeHne MeTOAOB KJIETOUYHON Ouonoruu (xpomartorpadus,
anekTpodopes, tudpdepenmansHoe eHTpudyruposanue, [1LIP)».

Tema 4. Xummnueckasi OpraHu3anus KJIeTKH

XHUMHUUYECKUH COCTaB KIETKU. Makpo-, MUKpPO- U yJIIbTPaMUKPO3JIEMEHTEL. Boaa u €€ poib
KaK pacTBOPHUTENS, peareHTa, y4yacTHe B CTPYKTYPUPOBaHHM KIIETKH, TEIUIOPETYISIUU.
MuHepalibHbI€ BEIIECTBa KJIETKH, UX OMoJoruyeckas pojib. Pojib KAaTHOHOB M aHHOHOB B KJIETKE.

Opranuyeckue BellecTBa KJIETKU. buonornyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OeiakoBOM Moiyiekyinbl. IlepBuuHas cTpykTypa Oenka, menTHIHAs
cBs3b. BTOpmuHas, TpeTwuHas, udeTBepTHYHas CTPYKTyphl. JleHaryparus. CBoilcTBa OCIKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKIMN OETKOB. [Ipuonsi.

VYrneBoapl. MoHOcCaxapuabl, AUCaXapuibl, OJIMTOCAXapuibl W mojucaxapuibl. OOt
IUIaH CTPOEHUS U (U3NKO-XMMHUECKHE CBOICTBa yrieBonoB. buonornyeckue ¢yHKIUN
YIJIEBOJOB.

Jlumuasl.  T'mapodunsHO-THIpOdOOHBIEe  cBoiicTBa.  Knaccudukaumss — aummmaos.
Tpurnunepuasi, Gocoaunuibl, BOCKH, cTepouibl. buomornueckue Gpynkiuu mumunoB. Oomue



CBOMCTBAa OHMONOTHYECKMX MEeMOpaH — TEKy4ecTh, CIHOCOOHOCTh K CaMO3aMBIKaHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunosbie kucnotel. JIHK u PHK. Ctpoenue HyknenHoBbIX KucioT. HykneoTumsl.
[Tpuntun xomrementapHoctu. IlpaBuno Yapradda. Crpykrypa JJHK — nBoitnas cnmpaiib.
Mecronaxoxaenue u ononorndeckue pynkuuu JHK. Buasr PHK. @ynkunn PHK B kietke.

Ctpoenune monekyinbl AT®. Makposprudeckue cBa3u B moiiekyine AT®. buonornyeckue
¢byakun  AT®. BoccraHoBieHHBIE TEPEHOCUYMKH, HUX (QYHKIUH B KIETKe. /[[pyeue
HYyKaeo3uompughocgamoi (HT D). CexBenupoBanne  JIHK.  Memoowr  eenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrtpykrypHasi Ouojiorusi: OMOXMMHYECKHE W OHOPU3NYECKUE HCCIEAOBAaHUSA COCTaBa U
INPOCTPAHCTBEHHOW CTPYKTYpbl OuOMOINeKyl. Mooeruposanue cmpykmypol u QyHKYui
Ouomonekyn u ux Komniekcos. Komnvromepmwiti Ou3aiin U OpeaHuyeckuli CuHmes OUOMONEKY U
UX HeNnPUPOOHBIX AHATI0208.

JdeMoHcTpannmn

[Toprpersr: JI. [Tonunr, Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankinun, @. Caurep, C.
IIpy3unep.

[uarpammbl:  «PacnpenesieHue XMMHYECKHX JJIEMEHTOB B  HEXUBOW IPUPOIEY,
«Pacnipenenenue XUMUYECKUX JIEMEHTOB B )KHUBOU MIPUPOJICH.

Tabmuubr u cxemsl: «llepuoamueckas TaONMIAa XMUMHUYECKHX JJIEMEHTOBY», «CTpoeHue
MOJIEKYJBl BOABI», «BemectBa B cocTraBe oOpraHu3moBy», «CTpoeHHE MOJEKYNbl Oelkay,
«CTpyKTypbl O€NKOBONH MOJIEKYJNbl», «CTpOEHHE MOJIEKYN YIJIeBOAOB», «CTpoeHue MOJEeKyJ
TUnua0By», «HykienHoBbie KUCTOTHIY, «CTpoeHre MoseKyiabl ATO».

OO6opynoBaHue: XUMUYecKasi Iocy1a 1 000py10BaHHeE.

JlaGopaTopHnas pa6ora «OOHapyxeHHe OEJIKOB C TOMOIIbIO KAU€CTBEHHBIX PEaKIuil».

Jladoparopnasi pa6ora «lVccienoBaHne HYKJICMHOBBIX KHUCJIOT, BBIIEJICHHBIX U3 KIIETOK
Pa3IMYHBIX OPTaHU3MOBY.

Tema 5. CtpoeHue u GyHKIMH KIETKH

Tumsl KJIETOK: 3yKapHOTHUecKass M Hpokapuorudeckas. CTpyKTypHO-(YHKIMOHAIbHbIE
00pa3oBaHus KJIETKH.

Crpoenue mnpokapuoTHueckod KieTku. KierouHas cTeHka OakTepudi u  apxei.
OcoOeHHOCTH CTpOEHUs TeTepoTpoHON U aBTOTPO(PHON NMPOKAPUOTUUYECKUX KJIETOK. MecTto u
POJIb MPOKAPHOT B OMOIIEHO32aX.

CrtpoeHue n pyHKIMOHHpPOBaHHE dyKapuoTHUYeckoi kieTku. [lmazmarndeckas memOpaHa
(mnazmanemma). CTpykTypa IUIa3MaTudyeckoil MemOpanbl. TpaHCoOpT BelecTB uepes
I1a3MaTHYeCKyl0 MeMOpaHy: maccuBHBIA (quddys3us, obnerd€éHHas nud@ysus), aKTUBHBIN
(mepBUYHBIA W BTOPUYHBIA aKTHBHBIA TpaHcmopT). [lomymponunaemocts MemOpanbl. Pabota
HaTPUI-KaTUEBOTO HAcOoca. JHIOIMTO3: MUHOIMUTO3, ParoruTos3. Dx301uTo3. Kierounas creHka.
CrpykTypa 1 GyHKIMH KJIETOYHOM CTEHKH pacTeHHi, rpuooB.

[urommazma. I{uro3zome. [lutockener. JIBmkeHwe nuTOmIazMbl. OpraHouzibl KJIETKH.
OnHomeMOpaHHbIE OpraHOUABI KIETKH: »HjomIazmMarndeckas cetb (DIIC), ammapat I'onbmku,
JM30COMBI, UX CTpoeHHe W (YyHKIUHU. B3anMOCBS3b OJHOMEMOpPAHHBIX OpPraHOMJIOB KIIETKH.
CrpoeHue TrpaHyIspHOTO peTuKkynyma. Mexanusm nanpasnenus 6enxkoé ¢ OIIIC. Cunres
pactBopuMbIXx  OenkoB. CuHHTe3  KJIETOYHBIX  MeMOpaH. ['magkuil  (arpaHysispHBIi)
sHJI0MIa3MaTHYeckuil petukyayMm. CekperopHast (yHkuus anmapara [onbmxu. Moougukayus
benxos 6 annapame I onvooucu. Copmupoexa 6enkos 6 annapame I onb0dcu. TpaHCTIOPT BENIECTB
B KJIeTKe. Bakyonu pactutenbHbIX kieTok. Kierounslii cok. Typrop.

[ToryaBTOHOMHBIE OpPraHOWIBI KJIETKH: MHUTOXOHIPUHU, IIACTUIBL. [Ipoucxoodicoenue
mumoxonopuui u niacmuod. Cumbdbuocenez (K.C. Mepeockosckui, JI. Mapeynuc). CtpoeHue u
GyHKIMM  MHUTOXOHApUA u miactul. llepBuuHble, BTOpPUYHBIE U CJIOXHBIE IJIACTH]IBI
(OTOCHHTE3UPYIOIUX JYKApUOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JICHKOMIACTHI ~ BBICHIUX
pacTeHuil.



HememOpannsie opranouzs! kieTkd CTtpoeHue ¥ (GyHKIMHM HEMEMOPaHHBIX OPraHOMIOB
kiaeTku. Pubocombl.  Ilpomeoscymounvie  ¢hunamenmoi. MuUKpoOMIAMEHTBL. AKmunogbie
MuKpoghunamenmsi. MBIIICUHbIE KICTKU. AKMUHOBbIE KOMHOHEHMbl HEeMbIUEUHbIX KIEmOK.
MukpoTtpy6ouku. Knerounsiii nentp. CTpoeHune M [BHUXKEHHE JKI'YTHUKOB M pPECHHYEK.
MuxkpotpyOouku nutoriasmel. Llentpuons. benku, accoyuuposannvie ¢ MUKpoguiameHmamu u
Mmuxpompyboukamu. Momoprwie benxu.

SAnpo. Obonouka sapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHUE M (DYHKIUH.
SAnepublil GenkoBblii MaTpuKC. [IpocTpaHCTBEHHOE PACHOIOKEHHE XPOMOCOM B HMHTEp(ha3HOM
aape. Jyxpomamun u 2emepoxpomamur. belku XpomMaTWHa — TUCTOHBL. Junamuxa s0epHou
obonouku 8 mumo3se. foepuwviii mpancnopm.

Knerounsle  BkitoueHusi.  CpaBHHUTENbHAs  XapaKTEpPUCTUKA  KIETOK  JYKapHOT
(pacTuTenbHOM, )KUBOTHOM, TPUOHO ).

JleMoOHCTpaL U

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

Tabmuubr u cxembl: «CTpoeHHE SYKAPUOTUYECKOH KIeTKH», «CTpoeHHe KHUBOTHON
KJIeTKN», «CTpoeHHne pacTUTENbHOM KieTKu», «CTpoeHre MUTOXOHAPUMWY, «Sapoy», «CtpoeHue
MIPOKAPUOTUYECKON KIIETKW.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKPOIIPENapaTbl PacTUTENIbHBIX, JKUBOTHBIX
KJIETOK, MUKpOIpenaparsl 0akTepuanbHbIX KJIETOK.

JlaGopaTopHas pa6ora «/I3yueHue CTpOECHUS KIETOK Pa3IMUHbIX OPraHU3MOBY.

IIpakTnyeckas padora «I3yueHue cBOWCTB KJIETOUHON MEMOpPAHbIY.

JlaGopaTopHas pabGora «/ccienoBanue Ia3mMoin3a M AEMaasMoin3a B PaCTUTENbHBIX
KJIETKax.

IIpakTnyeckas padora «/3ydeHne NBUKEHHS IUTOILUIa3Mbl B PACTUTENIBHBIX KIETKAX).

Tema 6. O0MeH BeliecTB U NpeBpallieHNe JHEPTUH B KJIeTKe

AcCUMMIIAIMS ¥ JUCCUMWIALUS — JIB€ CTOPOHBI MeTabosn3ma. Tumsl oOMeHa BEIIeCTB:
aBTOTPOQHBIH U  reTepoTpodHBIA. YyacTue KuUcClIopoAa B  OOMEHHBIX Ipoleccax.
OHepreruyeckoe oOecrieueHne kieTku: rmnpespamieHne AT® B 0oOMeHHBIX THpoleccax.
@epMeHTaTUBHBIM XapakTep peaklHid KJIETOYHOTro Meradonu3ma. PEepMeHThl, X CTPOEHUE,
cBoiicTBa W MexaHu3M jaedcTBus. KodepmeHntbl. OTianuus (epMEHTOB OT HEOPraHUYECKHX
KaTajau3aTopoB.  benku-akTUBaTOppl U OEIKU-UHTMOUTOpBL.  3aBUCUMOCTb  CKOpPOCTHU
(bepMEHTATUBHBIX peaKIMi OT pa3InYHbIX (PAKTOPOB.

IlepBUYHBII CHUHTE3 OPraHUYECKHX BELIECTB B KieTke. DOTOCUHTE3. AHOKCUSEHHbIU U
oKcuceHnvlll  pomocunmes 'y obaxmeputi. Ceemocobuparowue nueMenmvl U NUSMEHMbl
peaxkyuonroz2o yenmpa. Ponb xioporuiactoB B mporuecce porocunre3a. CBeToBas U TEMHOBas
dazpl. @omoovixanue, Cz., Cs. u CAM-munvr pomocunmesa. IIpoayKTUBHOCTD (DOTOCHHTE3A.
Bnusinue pa3nuyHbix pakTOpoB Ha CKOPOCTh GOTOCHHTE3a. 3HAaUeHHE (POTOCUHTE3A.

XemocuHTe3.  Pa3HooOpasue  OpraHM3MOB-XE€MOCHHTETHMKOB:  HUTPH(PHUUIHPYIOIINE
OaxTepuu, Kene300aKkTepuu, cepoOaKTepHH, BOJOPOIHbIE OaKkTepun. 3HaYCHHE XEMOCHHTE3A.

AnaspoOHble opranu3Mbl. Bunel Opoxenus. [IpoaykTel OpoxkeHHs M MX HUCHOJIb30BaHUE
YEJIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI OMOTEXHOJIOTHMH M BO30YIUTEIH
0oJ1e3HEeH.

AspoOHBIE OpPraHW3Mbl. JTambl YHEPreTHYECKOro oOmeHa. [loAroTOBUTENBHBIN STaIl.
['mukonn3 — 6€CKUCIOPOAHOE pacUIEeTIICHUE TIHOKO3BI.

buonorndeckoe okucieHUE, WIN KIETOYHOE JbIXxaHue. Posib MUTOXOHIpUI B mporeccax
Oouonornyeckoro okucieHus. Lluxnmdeckue peakuuu. OxucnuTenbHoe ¢GochopuIupoBaHue.
Ouepeuss membpanunozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnoti ATD-
cunma3zvl.  llpeumymectBa a’poOHOro myTH OOMEHa BELIECTB Tepel  aHa’POOHBIM.
D hEeKTUBHOCTh YHEPTETUICCKOTO OOMEHA.

JleMoHCTpanuu



IToprpetsr: k. Ilpuctin, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuner 1 cxembl: «DOTOCHHTE3», «JHEPreTHYeCKUil oOMeH», «buocwHTE3 Oenkay,
«Ctpoenue pepMeHTay, «XEeMOCUHTE3Y.

OO6opynoBaHue: CBETOBOM MHUKPOCKOII, 000PYIOBAHKE JJIsl IPUTOTOBIICHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTtopnas pabora «/3ydyeHue KaTaJUTUYECKONW aKTHUBHOCTH (pepMeHTOB (Ha
pUMepe aMHJIa3bl WM KaTanas3bl)y.

JlabopaTopnasi paGora «/3yueHue (QEPMEHTATUBHOTO pACHICIUICHUS TEPOKCUIA
BOJZIOPO/Ia B PACTUTEIbHBIX U JKUBOTHBIX KIIETKaX).

JlaGopaTopHnas padora «CpaBHeHHUE MPOLECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE TIPOLIECCOB OPOKEHUS U JIBIXAHUSI.

Tema 7. HaciencrBenHast uHpopMauus U peaju3anus eé B KIeTKe

Peaknuu marpuyHoro cuuresa. [IpyHIMI KOMIUIEMEHTAPHOCTH B PEAKLUSAX MATPUUYHOTO
cuHTe3a. Peanusanus HaciencTBeHHOW HH@oOpMmauuu. ['eHeTuueckuil KoJl, €ro CBOMCTBA.
Tpanckpunuusa — matpuunblii cuHTe3 PHK. [IpuHUUMIIBI TpaHCKpUNIIIMKM: KOMIUIEMEHTAPHOCTb,
AHTUNApaIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuyeckoii
kremxke. Hexooupyrowue PHK.

Tpaucnsmus u e€ srambl. Yyactue TpancnoptHeix PHK B OmocuHTese Oenka. YcioBus
O6uocunTe3a 6enka. KogupoBanue aMuHOKUCIOT. Ponbs pubocom B OuocuHTe3e Oenka.

Coepemennvie npeocmasnenuss o cmpoenuu 2enog. Opranusanys reHoma y npokapuora u
9yKapuoT. Perymsius akTUBHOCTH T€HOB Y IpokapuoTa. ['mnore3a omepona (®. XKakob, XK.
Mano). Monexynsapnvie MmexaHusMvl 3Kcnpeccuu 2eHos y sykapuoma. Ponv xpomamumna 6
peaynayuu pabomsl 2enos. Perynsiys 0OMEHHBIX MPolieccoB B kiieTke. KieTounslii romeocTtas.

Bupycsl — HekieTouHble (OPMBI JKU3HU U 00JIMraTHBIC Mapa3uThl. CTPOEHUE MPOCTHIX U
CIIOXKHBIX BHPYCOB, pPETpPOBHUPYCOB, OaktepuodaroB. Kuzuenuwiii yuxn J[HK-codeparcaujux
supycos, PHK-cooepaicawux supycos, bakmepuoghacos. Obpammuas mpanckpunyus, pesepmasa,
uHmezpasa.

BupycHbie 3aboneBanus uenmoBeka, KHBOTHBIX, pacrenmid. CIINJ], COVID-19,
COLIMATIbHBIE U MEUIIMHCKHE MTPOOIEMBI.

Buoungpopmamura: unmeepayust u anaiusz dorvuiux maccusos («bigdatay) cmpyxkmyphoix
buonoeuveckux OauHvix. Hanomexwonoeuu 6 oOuonoeuu u meouyuwe. Ilpoepammupyemvie
@dynxyuu benxos. Cnocobvl 0ocmasKu 1eKapcms.

JleMoHCTpanuu

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

Tabmuiet u cxembl:  «buocuHTe3 Oenka», «[eHeTmueckuid Koa», «Bupych»,
«baxTtepuodarm».

IIpakTuyeckas padora «Co3iaHue MOJEIHN BUPYCay.

Tema 8. J/KuzHeHHbIN HUKJI KJIETKH

Knetounslii nuki, ero mepuoisl U perymsaus. MaTepdaza u muro3. OcoOeHHOCTH
mporieccoB, npoTtekaronux B uHTepdasze. [logroroska kimetku k aeneHuto. [IpecuHTeTHUIeCKUA
(TTOCTMUTOTUYECKHUI), CHUHTETHUYECKUA W TMOCTCHHTETUYECKUH (MPEMUTOTUYECKUI) MEePUOIBI
uHTEp(Pa3HI.

Marpuunelii  cunre3 JHK —  perummkanus.  Ilpunnuner  perumkanuu — JHK:
KOMIUJIEMEHTAPHOCTb,  MOJYKOHCEPBAaTUBHBI  CHUHTE3, AaHTUIIAPAJLUIEIBbHOCTh. MexaHusm
perunkanun  JIHK.  Xpomocombl. Crtpoenne xpomocom. Temomepbl U Telmomepasa.
XpOMOCOMHBIN HA0Op KIETKH — KapUOTHUI. JIMIUTOMAHBIA M TaruIOWIHBIA HaOOPHI XPOMOCOM.
I'omosiornynbie XpoMOCOMBI. [10710BBIE XPOMOCOMBI.

[enenne kierkn — mMuto3. CTagum MHUTO3a M MPOUCXOJSALIME B HUX MPOLECCHI. THIIBI
muto3a. Kapuokunes u nutokunes. buonornueckoe 3HaueHHE MUTO3a.



Perynsiiuss MUTOTHYECKOTO IMKIA KieTkd. [Iporpammupyemasi KiIeTo4Has THOENb —
aronTo3.

Knerounoe siapo, XxpoMocombl, (pyHKIIMOHAIBHAS TeHOMUKA. Mexanuzmvl npoaughepayuu,
ougppepenyuposxu, cmapenus u eubeau kiemox. «L{ugpposas knemrka» — ououngopmamuuecxue
Mooenu YHKYUOHUPOBAHUS KILeMKU.

JdemMoHcTpauMu

Tabmuiel 1 cxembl: «OKU3HEHHBIM MUK KIETKH», «Muto3», «CTpoeHHe XpoMOCOMY,
«Pemmukanms JJTHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOII, MUKpomIpenaparbl: «MHTO3 B KIETKaX KOpELIKa
JTyKay.

Jlaboparopnas padora «/3yueHrue XpoMOCOM Ha TOTOBBIX MUKPOITpENapaTaxy.

Jladoparopnasi padora «HaOmoneHne MuTO3a B KJICTKAaX KOHYMKA KOpelika Jjiyka (Ha
TOTOBBIX MUKPOIpENapaTax ).

Tema 9. Ctpoenne n GyHKIIUM OPraHU3MOB

buonornueckoe  pasHooOpasue  opraHu3moB.  OJHOKJIETOYHBIC, KOJOHHAJIbHBIC,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KUZHEAESITEIbHOCTH OJHOKIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUYHbIE BOJAOPOCIH, Apyrue NpoTucTsl. KomonuaabHbie
OpraHU3MBlI.

B3auMocBA3b 4acTeid MHOTOKJIETOYHOTO OpraHu3Ma. TkaHu, OpraHbl U CUCTEMbl OPraHOB.
Opranusm Kak enuHoe 1einoe. 'omeocras.

Tkanu pacrenuit. Tumbel pacTUTENBHBIX TKaHEW: o0Opa3oBaTeNbHAs, MOKPOBHAs,
IpOBOASIIAs, OCHOBHAsA, MexaHuueckasd. OCOOEHHOCTH CTPOEHHUs, PYHKUMNH U PacloIOKEHHUS
TKaHE! B OpraHax pacTEHUM.

TkaHu JKUBOTHBIX M  4Ye€JOBEKa. THUNBI JKUBOTHBIX TKaHEW: dIUTEIHAIbHA,
COEIMHUTENbHASA, MbllleuHas, HepBHasA. OCOOCHHOCTH CTpPOeHUs, (PYHKIMHA M PaCHOJIOKEHUS
TKaHEH B OpraHax >KMBOTHBIX M Y€JIOBEKa.

Oprasbl. BereratuBHble U reHEpPaTUBHBIE OpraHbl pacTeHnil. OpraHbl U CUCTEMbI OPTaHOB
JKUBOTHBIX U YesioBeKka. DyHKITMU OpraHOB M CHCTEM OPTaHOB.

Omnopa Tena opranusmoB. Kapkac pacrenuii. CkeneTsl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. HapykHbIll 1 BHyTpeHHUI cKeneT. CTpOCHHE U TUITHI COSAMHEHUS
KOCTEM.

JBmxeHue opraHu3MoB. JI[BMKEHHE OJHOKJIETOYHBIX OpPraHU3MOB: aMEOOHIHOE,
KTYTUKOBO€, pEeCHUYHOe. JIBM)K€HHE MHOTOKJIETOYHBIX pACTEHUMH: TpPONMU3Mbl M HACTHUH.
JIBukeHre MHOTOKJIETOUHBIX JKUBOTHBIX M YeJIOBeKa: MbllleyHas cuctema. Peduexc. CkenerHeie
MBIIIIBI U UX paboTa.

[Tutanue opranusmoB. [lornomienre Bojabl, YIIEKUCIOrO raza 1 MUHEPAJIbHBIX BEIIECTB
pacteHusiMu. [luTaHue >KUBOTHBIX. BHYTpPUIIONOCTHOE M BHYTPUKIETOYHOE MHILEBApEHHUE.
[lutaHre TO3BOHOYHBIX KUBOTHBIX. OTHENBI MUIEBAPUTEIHHOTO TpakTa. llureBapuTebHbIC
»kenesbl. [IumeBapurensHas cucrema yeinoBeka.

Hpixanue opranu3MoB. [[pixanne pactenuid. J{prxanne >xuBOTHBIX. uddy3us ra3oB uepe3
MOBEPXHOCTh KIeTKU. KokHoe nbixaHue. JlpIxarenbHas MoBepXHOCTh. JKabepHoe U JErodHoe
IpIXxaHue. JlpIXxaHue MO3BOHOYHBIX J>KMBOTHBIX U 4YEJIOBEKA. ODBOJIOLHUOHHOE YCIIO)KHEHUE
CTPOCHHUs JETKUX IMO3BOHOYHBIX >KMBOTHBIX. JlpIxaTenbHasi cUcCTeMa 4YeloBeKa. MeXaHu3M
BEHTWISILIMM JETKUX Y NTUI] U MIIeKoNUTaomuX. Perynsanus apixanus. JlpixareabHble 00bEMBI.

Tpa"cnopT BelECTB y OPraHU3MOB. TpaHCHIOPTHBIE CUCTEMBbI pacTeHuiu. TpaHCmoOpT
BEIIECTB Yy JKUBOTHBIX. KpoBeHocHass cuctemMa u €€ opraHbl. KpoBeHOCHas cucrtema
MO3BOHOYHBIX JKMBOTHBIX M uyenoBeka. Cepjle, KPOBEHOCHBbIE COCYyAbl M KpoBb. Kpyru
KpOBOOOpaIieHus..  OBOJIIOLIMOHHBIE  YCIOKHEHHMSI ~ CTPOCHHS  KPOBEHOCHOM  CHCTEMBI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cepana u e€ perynsmus.



Beinenenune y opraHusmoB. Beigenenue y pacreHuil. BelneneHue 'y  KUBOTHBIX.
CokparutenpHble Bakyonu. Opransl BblaesneHus. @PuibTpanus, cekpeuuss U oOpaTHOe
BCAChIBaHME KaK MEXaHU3MbI pabOThl OPraHoB BblAeeHUsA. CBSA3b MOJOCTU T€la C KPOBEHOCHOM
U BBIICIUTENBHON CHUCTEMaMM. BplneracHue y MO3BOHOYHBIX >KMBOTHBIX M uenoBeka. lloukm.
Crpoenne u pyHkunonupoBanue Heppona. Ob6pa3zoBaHne MOYH y YETIOBEKA.

3amura y OpraHu3MoB. 3alUTa y OAHOKJIETOYHBIX opraHu3MoB. Cropbl OakTepuil u
LUCTBI MPOCTEUIINX. 3alIUTa y MHOIOKJIETOUHbIX pacTeHuil. Kyrukyna. CpencTBa naccuBHOM u
XUMHUYECKOH 3a1uThl. PUTOHIIUIEI.

3amuTa y MHOTOKJIETOYHBIX )KUBOTHBIX. [I0KpOBBI 1 X IPOM3BOJHBIE. 3alUTa OPraHU3Ma
oT OosiesHed. MmmyHHas cucrema uyernoBeka. KIeTOUHBIHW M TyMOpajdbHBIH HMMMYHHUTET.
Bpoxnaéuuelii u  npuoOpeTéHHbIN  cneuuduYeckuid MMMYHUTET. Teopusi KIOHAJIbHO-
cenektuBHoro nmmyHnurera (I1. Dpmux, ®@. M. beprer, C. ToneraBa). BocnanutenbHble OTBETHI
opranu3mMoB. Poib BpoXKIEHHOT0O UIMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PaznpaxxuMocTh M peryiasuus y OpraHusmoB. Pa3apakumocTs y OIHOKJIETOYHBIX
opranu3moB. Takcucel. PaznpaxxumocTs U peryisinus y pacTeHuil. POCTOBBIE BEIECTBA U HX
3HAYCHHUE.

HepBras cucrema u pediexTtopHas peryisius y >KUBOTHBIX. HepBHas cucrema u eé
OTIEeNbl. DBOJIIOLIMOHHOE YCJIOXHEHHE CTPOEHUS HEPBHOM CHUCTEMBI y >XMBOTHBIX. OTxensl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX JKUBOTHBIX. Pediexkc n pednexropras mayra. bezycnoBHble u
YCIIOBHBIE PEPIICKCHI.

['ymopanbHasi perymsivsi ¥ SHIOKPUHHAs CUCTEMa >XUBOTHBIX U uyesioBeka. JKenessl
JOHJIOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. /[lelicTBue TropMOHOB. B3auMMOCBS3b HEPBHOU U
SHIOKPUHHOM cucteM. [ unoramamo-runoduszapHas cucrema.

JleMoHCTpanuu

IToptper: U. I1. ITaBnoB.

Tabmuubl u cxembl: «OAHOKIETOYHBIE BOAOPOCINY», «MHOTOKJIETOUYHBIE BOJIOPOCIHY,
«baktepun», «lIpocreiimmey», «OpraHbl LBETKOBBIX pacTeHuil», «CHUCTEMBI OpraHoOB
MIO3BOHOYHBIX JKUBOTHBIX», «BHYyTpeHHee CTpO€HHE HaceKOMbIX», «TkaHM pacTeHMID,
«KopueBsie cuctembl», «Ctpoenue ctebinsn», «CTpoeHHE JMCTOBOM IUIACTUHKMY», «TkaHuU
KUBOTHBIX», «Ckener 4venmoBekay», «llmmeBapurenbHas cucrema», «KpoBeHOCHass cucremay,
«/IpixatenpHass cucrema», «HepBHas cucrema», «Koxka», «MplmedHas cuctemay,
«BpinenurenpHas cucreMa», «OHIOKpPHHHAs cucTteMay, «CTpoeHne Mplb», «MMMyHUTETY,
«KumeynononoctHeie», «CxeMa NUTaHUs pacTeHU», «KpoBeHOCHbIE CHCTEMbI TO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruzps», «CTpoeHHE IIaHApUW», «BHYTpeHHEE CTpPOEHHE J10KIEBOTO
yepBsi», «HepBHas cucrema priO», «HepBHas cuctema narymku», «HepBHas cucrema
npecMbikaromuxcs», «HepBHass cucrema nrtuny, «HepBHas cuctema MIEKONMTAIOIINXY,
«HepBHas cuctema yenoBekay», «Peduexcy.

Ob6opynoBaHue: CBETOBONH MHUKPOCKOIN, MHKPOIIpENapaTbl OJHOKJIETOUYHBIX OPraHW3MOB,
MUKpOIIpenaparbl TKaHEeH, PaKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UTJIOKOXKHX, JKHUBbBIE
HK3EMIUIAPBl KOMHATHBIX PacTE€HHM, repOapuu pacTeHUH pa3HbIX OTAENOB, BIAXKHBIE MpernapaThbl
’KUBOTHBIX, CKEJIEThl TTO3BOHOYHBIX, KOJJIEKIIUU OECIIO3BOHOYHBIX )KUBOTHBIX, CKEJIET YeJIOBEKa,
o0opynoBaHuEe Uil JIEMOHCTPAllMd IMOYBEHHOIO M BO3AYIIHOI'O THMTAaHUS pacTEHHH,
pacuieruieHusl Kpaxmaina u OenkoB 1oja JeiicTBUeM (epMeHTOB, 00OpyAOBaHUE ISt
JEMOHCTpPALIMK OIBITOB IO U3MEPEHMIO KU3HEHHOM EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTEJIbHbIX
JBUKCHHUM, MOJIETIH TOJIOBHOTO MO3Ta Pa3JINYHBIX )KUBOTHBIX.

JlabopaTopnasi paGora «3y4yeHne TkaHel pacTEHUI.

JlaGoparopHas padora «/3yueHre TKaHel JKUBOTHBIX).

JlabopaTopnasi paGora «l3y4yeHne opraHoB IIBETKOBOI'O PaCTEHUS.

Tema 10. Pa3MHOKeHHe M Pa3BUTHE OPraHM3MOB

@DopMbI pa3MHOXKEHHSI OPraHU3MOB: Oecriosioe (BKIII0Yast BEreTaTUBHOE) U M0JIOBOE. Buibl
0ecI0J0ro pa3sMHOKEHUS: IOYKOBAHUE, CIOPYIISILUA, (GparMeHTalysl, KIOHUPOBaHHE.



[TonoBoe pasmuHoxkenue. IlonoBbie kieTkH, uaum rameTel. Meio3. Cranuu Meiio3a.
IToBenenue xpomocoM B Meno3e. Kpoccunrosep. buonornueckuii cMpICii MeH03a U IIOJIOBOTO
npouecca. Melo3 1 ero MecTO B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe  pasButhe. l'ameroreHe3 y JKMBOTHBIX. IlosioBble — Kene3bl.
OO6pa3oBaHue W pa3BUTHE MOJIOBBIX KieTOK. CriepmaToreHe3 u oorene3. CTpoeHHE MOJOBBIX
KJIETOK.

Om1o10TBOPEHHE W AMOPUOHATBLHOE Pa3BUTHE KUBOTHBIX. CHOCOOBI OTUIOAOTBOPEHUS:
HapyKHoe, BHyTpeHHee. [lapTreHorenes.

WNunuBryabHOE pa3BUTHE OPTaHU3MOB (OHTOTeHE3). DMOPHONIOTHS — HayKa O Pa3BUTUU
opranu3MoB. Mopghozenes — o0na u3z enasuvlx npobaem smopuonocuu. Konyenyus mopgocenos
u mooenu mopghocenesa. Ctaauu >MOPHOTeHEe3a KUBOTHBIX (Ha MpUMepe JATYIIKH). J[pobneHue.
Tunsl apobnenus. [emepmunuposannoe u Hedepmunupoganuoe opodnenue. brnacmyna, munol
onacmyn. OCOOEHHOCTH JPOOJICHUST MIICKOMHUTAIONINX. 3apOJBIIIEBBIC JUCTKUA (TacTPYJISAIs).
3akjaJKka OpraHOB M TKaHeW W3 3apoJAbIIIEBBIX JHCTKOB. B3auMHOe BiMsHUE YacTel
pa3BUBAIOIIETOCS  3apojibliia  (3MOpUOHANbHAS HMHAYKIMS). 3akjajka TIUlaHa CTPOCHUS
JKUBOTHOTO KakK pe3ynbTaT HEpapXWUYeCKHX B3aMMOJEWCTBUM reHoB. BimsHue Ha
AMOpPHOHAIILHOE Pa3BUTHE PA3JINYHBIX (PAKTOPOB OKPYIKAIOLIEH CpEbl.

Poct u pa3Butue xuBoTHBIX. [locTamOpuonanbHblii mepuoi. [Ipsmoe u HempsimMoe
pazButue. Pa3Butne ¢ wmetamopdo3oM y OECIIO3BOHOYHBIX M IO3BOHOYHBIX JKUBOTHBIX.
buonornueckoe 3HaueHuE NPSIMOro W HENPSIMOTO Pa3BUTHUSA, UX PACHPOCTPAHEHUE B MPHUPOJIE.
Tunbel pocta >KUBOTHBIX. DakTOpbl PETYNSIIMM POCTa KUBOTHBIX U dYenoBeka. Cramuu
MOCTAMOPHUOHAIBHOTO PA3BUTHUS y JKUBOTHBIX M uenoBeka. [leprojpl OHTOreHe3a dYeloBeKa.
CrapeHue u cMepTh KaK OMOJIOTUUYECKHE TPOIIECCHI.

PasmHoeHue u paszputue pacteHuil. ['amerodur m crnopodur. Meiio3 B KU3HEHHOM
nukie pacrenmit. OOpa3oBaHue crop B Tpoiecce wmeio3a. ['ameTroreHes y pacTeHUH.
OnnofoTBOPEHNE M Pa3BUTHE PACTUTEIBHBIX OpPraHU3MOB. JIBOIHOE OIJIOJOTBOPEHHE Y
I[BETKOBBIX pacTeHuil. OOpa3zoBaHHe U pa3BUTHE CEMEHHU.

MexaHu3Mbl PEryISIIIUU OHTOI€HE3a Y PACTEHUN U dKUBOTHBIX.

JleMoOHCTpaL U

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

Tabmuipl 1 cxembl: «BereratnBHOE pa3zMHOXKEHUE», « TUIBI 0ECMONIOr0 pa3MHOXKEHUS,
«Pa3MHOXEHHE XJIaMUJIOMOHa/bl», «Pa3MHOXEHHE HBIUIEHB», «Pa3MHOXEHUE THUIIPBDY,
«Meito3», «Xpomocombl», «['amertorenesy», «CTpoeHHE SHUIEKIETKH U CIEPMATO30HIa»,
«OcHOBHBIE cTaguu OHTOreHe3a», «lIpsMoe u Hempsimoe pa3ButHe», «Pa3BuTHE MaCKOTO
Kykayn, «Pa3Butue capanum», «PazButue Jsarymkmn», «/[BoiiHOE OMIOAOTBOPEHHE Y IIBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOIOJBHBIX M JABYIOJBHBIX pacTeHUN», «KWU3HEHHBIN UK
MOPCKOM  KamycTbl», <OKWU3HEHHBIA LHUKI MXa», <OKU3HEHHBId LMK MarnopOTHUKAY,
«KW3HEHHBIN TUKII COCHBIY.

OOGopynoBaHUe: CBETOBOW MHUKPOCKOI, MUKPOIIpENapaThl SUIEKIECTOK U CIIEPMaTO30H/ OB,
Mozelnb «L UK pa3BUTHS JIATYILIKI Y.

JlaGoparopnass pabGora «/3yueHne CTpoeHHsS TIOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIpenaparaxy.

IIpakTuyeckass padora «BpIsSBICHHE TPU3HAKOB CXOJCTBA 3apOJBIIIEH TTO3BOHOYHBIX
YKUBOTHBIX.

JlaGoparopnas padora «CTpoeHHE OPTaHOB PA3MHOKEHUS BBICIINX PACTCHHIN.

Tema 11. 'eHeTHKA — HAYyKa 0 HACJIEACTBEHHOCTH H MI3MEHYMBOCTH OPraHN3MOB

Hcropusi cTaHOBIIEHUS W Pa3BUTHS TEHETHKH Kak Hayku. Paboter I'. Menpgens, I'. ne
@®puza, T. Moprana. Ponb oTeuecTBeHHBIX Y4YEHBIX B pa3BUTUU TreHeTuku. Paborsr H. K.
Komnbmona, H. M. Basunosa, A. H. benosepckoro, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeera-Pecosckoro.



OCHOBHBIE T€HETUUYECKUE MOHATHSI U CUMBOJIBL. ['OMOJIOTHUHBIE XPOMOCOMBI, aJUIEIbHBIE
ICHBI, AJbTEPHATHBHBIC IPU3HAKH, IOMMHAHTHBIM M PELECCUBHBIA INPU3HAK, TOMO3HIOTA,
reTepO3UroTa, YMCTas JIUHUS, THOpUAbI, reHOTHMN, (QeHorurn. OCHOBHBIE METOJbl T'€HETHUKU:
rUOPUI0JIOTHUECKUH, IUTOIOIMYECKHH, MOJIEKYISPHO-T€HETUYECKUH.

JleMoOHCTpaLuu

[Toptpetsi: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. U. BaBuinos, A. H.
Bbenosepckuii, I'. . Kaprieuernko, H0. A. ®ununuenko, H. B. Tumodeer-PecoBckuii.

TaGnuupl 1 cxembl: «MeTobl TeHETUKW», «CXEMBbI CKPEILIUBAHUS.

JlaGopaTopHnas pa6ora «/{po3oduia kak 00BEKT FTeHETUIECKUX UCCIICIOBAHUI.

Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpeuBanue. IlepBblii 3akoH MeHaenss — 3aKOH €AMHOO0Opasus
ruOpusioB nepBoro nokosjeHus. IlpaBuno gomuHupoBanus. Bropoil 3akoH MeHzens — 3aKkoH
paciernaeHus: npu3HakoB. L{uTonornueckre 0CHOBBI MOHOTUOPHUIHOTO CKpellMBaHus. I unoresza
YUCTOTBI F'aMeET.

AHanuzupyrouiee  ckpemuBaHue.  [IpoMexyTouHbIi  XapakTep — HaclleZJOBAHMUS.
Pacmiennienue npu3HaKkoB IPU HENIOJIHOM JIOMUHUPOBaHUHU.

Jurubpupnoe ckpemuBaHue. Tpetwit 3akoH MeHgens — 3aKOH HE3aBHCHMOTO
HacJieI0BaHMsl TPU3HAKOB. [{UTOMIOrH4YecKrne OCHOBBI TUTHOPUIHOTO CKPEIIUBAHUS.

CuennenHoe HacnenoBanue npusHakoB. Padotel T. Moprana. CrienyieHHOe Hacle10BaHNe
I€HOB, HAapYIIECHNE CLEIUICHUS MEX1y F'eHaMu. XpOMOCOMHasl TEOpHUsl HACJIEICTBEHHOCTH.

I'enetnka mosa. XpOMOCOMHBIA MEXAHW3M OIPENEIICHUS I0Ja. AyTOCOMBI U IIOJIOBBIE
XpPOMOCOMBI. ['OMOramMeTHBIi M TeTeporaMeTHbI MoJ. ['eHeTnueckas CTpyKTypa IOJIOBBIX
xpomocoM. HaciienoBanne Npu3HAKOB, CIEIUIEHHBIX C ITOJIOM.

I'enotun kak uenoctHas cucrema. [lneforponus — MHOKECTBEHHOE IECHCTBHE TIE€HA.
MHOXECTBEHHBIN auienn3M. B3aumonaelcTBue HeauIeNbHBIX TE€HOB. KOMIIEMEHTapHOCTb.
Onucras. [Tonmumepus.

I'eHeTMYECKUH KOHTPOJb PA3BUTHsS pPACTEHUM, JKMBOTHBIX M 4YEJIOBEKAa, a TaKxKe
(U3UOJIOTMUECKUX MPOLECCOB, TOBEJACHMS W KOTHUTHUBHBIX (QyHKUuH. [‘eHeTtmueckue
MEXaHU3Mbl CUMOMOTEHEe3a, MEXaHU3Mbl B3aMMOJCHCTBUS «XO3fMH — Mapa3uT» U «XO3SIMH —
MHUKpOOHOM». ['eHeTHuecKue aceKThl KOHTPOJIS U U3MEHEHUs HaclleZCTBEHHONW MH(opMaIuu B
MOKOJIEHUSX KJIIETOK M OPraHU3MOB.

JleMoHCTpanuu

IToptpetsr: I'. Menpnens, T. Mopras.

Tabmuupl u cxembl: «llepBelii U BTOpoil 3akoHBI MeHaens», «Tpetuii 3akon MeHnemns»,
«AHanmu3upyollee ckpeuBaiuey, «HenoiaHoe nomuHupoBanuey, «CuerieHHOe Haclael0BaHHe
NPU3HAKOB y Apo3oduisy, «I'eHetnka nona», «Kapuorun yenoseka», «Kapuorun apo3oduisy,
«Kapuotun ntunb», « MHOKECTBEHHBIN aJienn3mM», «B3aumoaeincTeie reHoBy.

Ob6opynoBaHue: MOJENb sl JEMOHCTpPAIlMM 3aKOHOB €IMHO00pa3usi THOPHIOB MEPBOTrO
MIOKOJIEHUS] M PACIIECIUIEHUS NPU3HAKOB, MOJEIb Uil JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HacJIEOBaHMsI IPU3HAKOB, MOJIENb I IEMOHCTPALMU CLEIJIEHHOTO HACJeA0BaHUs IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/Ipozodunar.

IIpakTnyeckass padora «l3ydeHue pe3yabTaTOB MOHOTMOPUAHOTO CKpPELIMBAHUSA Y
JIPO30(UITBIY.

IIpakTnyeckass padora «/3yyeHue pe3yabTaToB JUTHOPUAHOTO CKPEUIMBAHUSA Y
JIPO30(UITBIY.

Tema 13. 3aKkoHOMepPHOCTH HU3MEHYMBOCTH

B3auMmopeiicTBue TeHoTHNa U cpeapl npu GopmupoBaHuu (eHotumna. M3MeHUYMBOCTH
npusHakoB. KauecTBeHHble 1 KOJMYECTBEHHBbIE IPU3HAKU. Buabl  HM3MEHYMBOCTH:
HEHACJICCTBCHHAs U HACJICICTBEHHAsI.



MoudukaonHas U3MEHUYUBOCTb. Poib cpeasl B pOpMHUPOBAHUN MOIU(PHUKAITUOHHON
u3MeHunBoctu. Hopma peakuuu npusHaka. BapuannoHHbIN psii M BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHON H3MEHYHBOCTH.

I'enoTunuueckas u3MeHYUMBOCTh. (CBOMCTBAa T'€HOTUIIMYECKONW WM3MEHUYMBOCTH. Bubl
TeHOTUITUYECKOW M3MEHYMBOCTH: KOMOMHATHBHAS, MYyTaIllHOHHASI.

KoMmOnHaTuBHas M3MEHUYMBOCTh. Mel03 M MOJIOBOM MPOIECC — OCHOBA KOMOWHATHUBHOMN
W3MEHUYUBOCTH. POJTh KOMOWHATUBHOM H3MEHYUBOCTH B CO3JaHUH I'€HETHYECKOTO Pa3HO00pa3us
B [Ipe/iesiax OJIHOTO BH/IA.

MyTtanmonHass M3MEHYUBOCTh. Buabl MyTainuii: TeHHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CHoHTaHHBIE W WHAYLUMPOBAHHBIE MYTalMM. SIOepHBIE M IUTOILIA3MAaTUYECKUE MYTalUU.
Comaruueckre W MoJoBble MyTauuu. [IpuymMHBI BOSHUKHOBEHHS MyTanuil. MyrareHsl U HX
BIIMSIHUE HA OpPraHU3Mbl. 3AKOHOMEPHOCTH MYTAlMOHHOTO MpoLecca. 3aKOH FOMOJOTHYECKHX
panoB B HacienctBeHHoW wu3meHunBoctd (H.M. BaBuioB). BHesnepHas W3MEHYMBOCTh H
HAaCJIEJACTBEHHOCTb.

Onueenemuxa u >NUSEHOMUKA, POJb INULEHEMUYECKUX (QaKkmopoe 6 HACIe008aHuu u
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS } OP2AHUZMOS.

JleMoOHCTpaL U

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

Tabmunel 1 cxembl: «Buasl HW3MEHUMBOCTHY, «MoauduKanMoHHAs W3MCHUYHUBOCTHY,
«KoMmOuHaTuBHAsT ~ M3MEHYHMBOCTH»,  «Meio3»,  «OminogorBopenue»,  «l['eHeTnyeckue
3a00JieBaHUs yesloBeKa», «Buapl MyTanuii».

O6opynoBaHue: XUBbIe U repOapHble SK3EMIUISIPhl KOMHATHBIX PACTeHU, PHUCYHKU
(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlabopaTopnass pabora «McciemoBaHue 3aKOHOMEPHOCTEH  MoAM(UKAIIMOHHOM
n3MeHYnBOCTH. [locTpoeHNe BapHallMOHHOIO psijia U BApUALIMOHHON KPUBO.

IIpakTuyeckas padora «Mytauu y Apo30Quibl (Ha TOTOBBIX MUKPOIIpernapaTax).

Tema 14. I'eHeTHKA YeJIOBEKa

Kapuotun uenoBeka. MexayHapoaHasi NMporpaMMa HCCIEIOBaHMUS T€HOMa YellOBEKa.
Metoapl U3ydeHUs] TEHETUKU YEJIOBEKA: T€HEATOTHYeCKU, OMM3HEIOBBINA, ITUTOTCHETUYECKHH,
NONYJALUOHHO-CTATUCTUUECKUH, MOJIEKYIsipHO-TeHeThuYecKknil. COBpPEMEHHOE OIpeaesieHue
TE€HOTHIIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHHUE, TEHOTUIIMPOBAHKE, B TOM 4nciie ¢ moMounpio [11[P-
ananuza. HacnencrBennsie 3a00eBanus yenoBeka. [ eHHbIE 1 XPOMOCOMHBIE OOJIE3HU YeNIOBEKa.
Bone3nu ¢ HacineACTBEHHOUN MPEAPaACIIONOKEHHOCThIO. 3HAYEHUE MEIUIIMHCKOW TEeHETUKH B
MPEIOTBPALICHUH M JICUCHUU TeHETUYECKUX 3a00JeBaHUI dYenoBeka. MeauKo-TeHEeTHYeCKoe
KOHCYNbTHpoBaHue. CTBOJIOBBIE KJIETKH. [IOHATHE «T€HETHYECKOro Tpy3a». ITUUECKHUE aCIIEKThI
WCCJICIOBAaHMM B 00JIACTH PEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['eneTndeckue (GakTOpbl MOBBIIIEHHONW YYBCTBUTEIBHOCTH YEJIOBEKa K (DU3MUECKOMY H
XAMHMYECKOMY 3arps3HEHHUIO OKpYyXKarolleh cpenpl. ['eHeTmyeckas NnpeapacroyioKEHHOCTh
YEeJI0BEKa K MaTOJOTUSIM.

JleMoHCTpanuu

Tabmumpl 1 cxemsbl: «Kapuotumn denmoBeka», «MeTonbl M3y4eHUsS TEHETHKH YEIOBEKay,
«['eHeTnueckue 3a00I€BaHUS YEIIOBEKAY.

IIpakTuyeckas padora «CocTaBieHUE U aHAIU3 POJAOCIOBHOI.

Tema 15. Centekuusi OpraHu3MoB

JloMecTukanusi U CeNeKIus. 3apOoXKICHHUE CEJNEKIUU W JoMecThkanuu. Ydyenue H. .
Bagunosa o LleHTpax mporCXOXKACHUS 1 MHOT000pa3ust KyJbTYPHBIX pacTeHHui. Posib cenexiuu
B CO3JJaHMM COPTOB pACTEHUH H TOpoa KUBOTHbIX. CopT, mnopoaa, IITaMM. 3aKOH
TOMOJIOTUYECKUX PSAOB B HAciIEeACTBEHHOM m3MeHuuBocTd H. WM. BaBuiioBa, ero 3HaueHue miist
CEJICKIIMOHHOMN paOOTHI.

MeToap! celeKIMOHHOM paboThl. VIcKyccTBEHHBINH OTOOp: MAacCOBBIM M MHAMBHyalbHbIH.
Drtanbl KOMOWHAIIMOHHOW celieKuu. VcnbiTaHue mpou3BOAMUTENEH MO MOoTOMCTBY. OTOOp 10



TEHOTHITY C ITOMOIIIBIO OIIEHKH (PEHOTUIIa TOTOMCTBA M OTOOP MO T€HOTHUITY C MTOMOIIBIO aHAIN3A
JHK.

HckycCTBeHHBI MyTareHe3 Kak METOJ] CENEKIMOHHOW paboThl. PamuarMoHHBIN U
XUMHUYECKMM MyTareHe3 Kak MCTOYHUK MyTauud Yy KyJIbTYpPHbIX (OpPM OpraHu3MOB.
Hcnonb30BaHuE TEHOMHOTO pPENAaKTUPOBAaHMS U MeToAoB pekoMOmHaHTHBIX JIHK mms
IIOJIyYEHUSI UCXOAHOIO MaTepuaa Juis CEeIeKIUU.

[Tonyyenue monuruionoB. BHyTpuBHaoBas rubpuanszanus. bauskopoacTBeHHOE
CKpelrBaHue, Wi MHOpuauHr. HepoacTBeHHOE CkpeluBaHue, UM ayropuauHr. I'ereposuc u
ero mnpuuyuHbl. Mcmomnb3oBanue rereposuca B ceneknuu. OtnanéHHas TUOpUAM3ALINAL.
[Ipeononenue Oecraoaust MEXBHIOBBIX THOpHIOB. JIOCTMIKEHHS CEJIEKIMH pPACTEHUH U
KUBOTHBIX. «3€1EHas pegoNoYuUsLy.

CoxpaHeHue M H3y4CHHE T'€HETUYECKHX PECYpCOB KYJIbTYPHBIX PACTEHHH M MX IHUKHX
poanyel A co3JaHusl HOBBIX COPTOB U I'MOPUAOB CEIbCKOXO3SMCTBEHHBIX KYIbTYp. M3yuenue,
coxpameHue u ynpasieHue 2eHemudecKUMu pecypcamiu CelbCKOX03AUCMBEHHbIX U NPOMbICI0GbIX
JICUBOMHBIX 8 YENAX VIYUUIEHUS CYWEeCMBYIOuWUX U CO30aHUs HOBbIX NOPOO, JUHUL U KPOCCO8, 8
MOM Yucie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl, NepedosbiX uoel U
NepcneKmu6HblX MexHOI02UlL.

JdeMoHcTpannmn

IToptpersr: H. U. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, II. I1. JIykpanenxo, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuubl u cxembl: «L{eHTpbI TPOUCXOXKACHUS U MHOTO0Opa3usi KyJIbTYPHBIX PacTEHHI,
«3aKOH TOMOJIOTMYECKHMX PsAJOB B HACJIEACTBEHHOW HW3MEHYMBOCTH», «METOIbI CEIEeKIUN»,
«Otnanénnas rubpuauszanus», «MyrtareHes».

JlabopaTopnasi pabora «/3ydueHue cOpPTOB KyJIbTYypHBIX PaCTEHHH M MOPOJ JOMAIIHUX
JKUBOTHBIX).

JlaboparopHasi padora «/3yueHrne METOJOB CEJIEKIIUN PACTCHHII.

IIpakTnyeckas padora «IIpuBHUBKa pacTeHUII».

Ikckypeusi «OCHOBHbBIE METOJbI M JIOCTUIKEHHUS CENIeKIUM pacTeHUI M KMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYI0 (hepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIUYHOE
XO035IMCTBO, B JIAOOPATOPHUIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. BuoTrexHoJiorusi U CHHTeTH4YecKasi 6M0J10T U

OOBeKThl, HCIONb3yeMble B OHOTEXHOJIOTMH, — KJIETOYHbIE M TKAaHEBBIE KYJIbTYPHI,
MUKpPOOPTraHU3MbI, HX XapaKTepuUCTUKa. TpaaulmoHHas OWOTEXHOJOrus: XxjeOoreueHue,
MOJIy4eHHEe KUCIIOMOJIOYHBIX MPOJIYKTOB, BUHOAEIHE. MukpoOuosorndeckuit cuute3. OObEKTHI
MUKpoOunosiornyeckux TexHosoruil. [IponsBoactso Oeiaka, aMUHOKUCIOT U BUTAMHHOB.

CozlaHue TEXHONOTMM M MHCTPYMEHTOB  IIEJICHANpPABICHHOTO  W3MEHEHUS U
KOHCTPYHPOBAHHUs T€HOMOB C IIEJIBIO MOJYYEHHsI OPTaHU3MOB M X KOMIIOHEHTOB, COJIEPKAIINAX
HE BCTpEYaroIuecs B MpUpoJie ONOCUHTETUYECKHE TYTH.

Kierounas nHxxeHepus. MeToapl KynbTyphl KIETOK M TKaHEH PacTeHUN MU >KMBOTHBIX.
Kpunobanku. Comartnueckass rudpuauzanus U comatudeckuid smOpuoreHes. Vcmosib3oBaHue
TariOWJI0B B CEIIEKUNH pacTeHuil. [lonyuenue moHoKIOHAnbHbIX anmumen. Flcnonvsoeanue
MOHOKNIOHANbHBIX U HOJNUKIOHANbHLIX aHmumen 8 meouyure. VICKyCCTBEHHOE OIJIOZIOTBOPEHHE.
PekoHCTpyKIIMsSI SIMIEKIETOK M KIOHUPOBAaHWE >XUBOTHBIX. MeToJ TpaHCIUIAHTAUK sSAEp
KJIETOK. Texnonocuu 0300po8neHus, KylbMueUpo8aHusi U MUKPOKIOHANbHO20 PA3ZMHONCEHUs
CeNbCKOXO03AUCMBEHHBIX KYAbMYP.

XpOMOCOMHas U I'eHHass UHkeHepus. VICKyCCTBEHHBIN CUHTE3 I'e€Ha U KOHCTPYHPOBAaHHUE
pekomOunanTHbIX JIHK. Cozoanue mparnceennvix opeanuzmos. JIOCTHXKEHUS W TEPCIIEKTHUBBI
XPOMOCOMHOW W TEHHOW WHXCHEPUU. ODKOJIIOTUYECKHE W OTHYECKHE NPOOJIeMbl TeHHOU
WHKXCHEPUH.

Menununckue 6uorexnonoruu. Iloctrenomuas mudposas menununa. [1LP-auarnocTuka.
MeTtabo10MHBIN aHaIU3, FEHOLIEHTPUUECKUI aHaIN3 TPOTEOMa YEJIOBEKA JUIsl OLIEHKH COCTOSIHUSA



ero 310poBbs. Mcmonb30BaHWE CTBOJOBBIX KJIETOK. TapretHas Tepanus paka. 3D-
OuouHXeHepuss JUisi pa3paboTKu (PYyHIAMEHTaJbHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHUH,
CO3MaHMST KOMIUICKCHBIX TKAaHEW COYETAaHHEM TEXHOJIOTHA TPEXMEPHOro OHWONMPHHTHUHTA W
ckaddonaunra s peuieHus 3a1a4 NepcoOHaTU3UPOBAHHON MEIULIUHBI.

Coznanue BEKTOPHBIX BAaKIMH C IETbI0 O00ECIeYeHHs] KOMOMHHPOBAHHOW 3alllUTHI OT
Bo3Oyauteneli OPBU, ycTraHoBieHHE MOJICKYJISIPHBIX MeXaHU3MOB (GyHKIHoHHpoBanus PHK-
COJIepIKalINX BUPYCOB, BBI3BIBAIOIINX 0CO0O0 OMACHBIC 3a00JIeBaHMUs YEIIOBEKA U )KUBOTHBIX.

JdemMoHcTpauMu

Tabmumer u cxembl:  «VICONb30BaHWE  MHUKPOOPTaHM3MOB B MPOMBINIJICHHOM
poU3BOJICTBEY, «KileTounas nunxenepus», «I'eHHass HHKEHEPUSI».

JlaGopaTopnasi pa6ora «l3yueHrne 00bEKTOB OMOTEXHOIOTHI.

IIpakTuyeckas padora «lloayuyeHrne MOTOYHOKHUCIBIX TPOIYKTOBY.

IKeKkypeust «bUOTEXHOIOTHS — BayKHEHIIIAs MPOM3BOIUTEIbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOACTBO).

11 KJIACC

Tema 1. 3apoxkaeHue ¥ pa3BUTHE IBOJIOIUOHHBIX NPeCTABJIEHUA B OMOJIOTHH

OpomtonmonHas Teopust Y. lapsuna. [lpeanocbuiki BO3HUKHOBEHUs JapBUHU3MA. JKU3Hb
Y Hay4Has JearenbHocTh Y. JlapuHa.

JBuwxkymue cunel 3Boironuu  BuaoB 1o Y. JlapBuHy (BbICOKass WHTEHCHUBHOCTH
pPasMHOXKEHHUs OpPraHU3MOB, HACJIEACTBEHHAas HM3MEHYUBOCTh, OOppba 3a CyIIEeCTBOBaHMHE,
€CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunteTndyeckoit Teopun 3somonuu (CTI). HelTpanbHast TeopHst 3BOJIIOLNH.
CoBpeMeHHas IBOJIIOIIMOHHAs OHoorus. 3HauYeHUE SBOJIOIMOHHON Teopuu B (OPMUPOBAHUU
€CTECTBEHHO-HAYYHOU KapTHUHBI MUDA.

JleMoOHCTpaL U

IToprpersr: Apuctorens, K. JIunnen, K. b. Jlamapk, 3. XK. Cenr-Unep, XK. Krosee, U.
HapsuHn, C. C. Yerepuxos, 1. U. llImansraysen, [x. Xonaeitn, J. K. benses.

Tabmuupl u cxemsbl: «Cucrema xuBoi npupoasl (nmo K. Jlunnero)», «JlecTHuna >KuBbIX
cymectB (o Jlamapky)», «Mexanu3m GOpMHUPOBAHUS TPHUCTIOCOOIEHUN y paCcCTEHUU W
KHUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapuipyta nyremectsust U. Jlapsunay, «Haxonku Y.
HapBuna», «Dopmbel O00ppOBI 3a cymiecTBoBaHue», «llopoasl romyGei», «Muoroobpasue
KYJIBTYpHBIX (hopM KamycTh», «[lopojibl JOMAIIHUX KUBOTHBIX», «Cxema 00pa30BaHUS HOBBIX
BugoB (mo Y. JlapBuny)», «Cxema COOTHOIIEHMS JBHXKYIIUX CHUJI 3BOJIOLUNY», «OCHOBHBIE
MIOJIO’KEHUSI CUHTETUUECKON TEOPUHN IBOJIIOLIUNY.

Tema 2. MUKpO03BOJIIOLUSA U €€ pe3yJIbTaThl

[Tomymsiuust Kak 2I€MEHTapHas €AMHMLA SBOMOLMH. COBpEMEHHBIE METOJbI OLEHKU
TEeHETUYECKOT0 pa3HO00pa3us U CTPYKTYphI omyisiui. MismeHenune reHopoHAa MOMYISIUN KakK
AJIEMEHTAapHOE HBOJIIOLIMOHHOE SBJIEHUE. 3aKOH TreHeTHueckoro paBHosecusa Jx. Xapau, B.
Baitabepra.

OneMmeHTapHble (DAKTOpPBHl (IABMIKYIIHME CHJIBI) HBOJIONMM. MyTallMOHHBIA Hpolecc.
Komb6unaruBHass usmMeHunBOCTh. [[peii reHoB — ciaydailHble HEHamnpaBiIeHHbIE W3MEHEHUs
qacToT ayuiese B momymsuusax. O¢¢ekT ocHoBatens. IDpgexkm OYMubLIOUHO20 20PIbILUKA.
CHuoicenue 2enemuuecko2o paznoobpaszus: npudunvl u creocmeus. Illposenenue s¢pgexma
Opeugha cenoé 6 Oonvwux u manelx nonyaayusax. Murpanun. M307sM0Ms  TOMYISIIUN:
reorpaduyeckas (MpoCTpaHCTBEHHAs ), Onoorudeckas (penpoayKTUBHAS).

EcrectBenHblif oTOOp — Hampaistomuid ¢aktop 3Bomonud. PopMbl eCcTeCTBEHHOTO
oTOOpa: JBWKYIIMHA, CTAOWIM3UPYIONMIMN, paspbIBalomuid (Iu3pynTuBHbBIN). [lomoBoi oTOOp.
Bo3HMKHOBEHME U HBOJIIOLUS COLIMATIBLHOTO MTOBEACHUS JKUBOTHBIX.



[Tprcnoco0IeHHOCTh OPraHU3MOB KaK pPE3yJIbTaT MHKPO3BOIIONMU. Bo3HHMKHOBEHHE
npuUCcIocoOIeHn y opranu3MoB. Apomopdo3sl U uanoaaantanuu. [Ipumeps! npucnocodieHuit
y Opranum3MoB: Mopdonorndeckue, QHU3NOIOrHYECKHE, OWOXMMHYECKHE, IOBEICHUECKHE.
OTHOCUTEIBHOCTH MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepun u crpykrypa. BupooOpa3zoBaHue Kak pe3ynbTaT MHUKPOIBOJIOLMM.
Wzomsust — kimoueBoil  gaktop BumooOpazoBanus. Ilytm u cnocoObl BuA000Opa3oBaHUS:
ajionaTpuieckoe  (reorpauyeckoe), CUMIATPUYECKOE (PKOJIOTUYECKOE), «MTHOBEHHOE)
(monummonau3anus, rudpuauzanus). JIuTenbHOCTh SBONIOIMOHHBIX POIECCOB.

Mexanu3msbl (POpMUPOBAHUS OMOIOTUYECKOTO pa3HO0Opa3usl.

Ponp sBomronMoHHOM Ouosiornu B pa3paboTKe HAy4YHBIX METOJOB COXPaHEHUs
O6nopazHooOpazus. MUKPOIBOMIONUS U KOIBOJIOLHUS IMAPa3sUTOB M HMX XO035€B. MeXaHU3MBI
bopMHUPOBaHHS YCTOMYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JleMoOHCTpaL U

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

Tabmuubt u cxembl: «MyTalmOHHAs N3MEHUYNBOCTEY, «[loMysSIOHHas CTPYKTypa BUAAY,
«Cxema mposiBIeHHs 3akoHa Xapau—BaiinOepra», «JIBHKyIiue CHJIBI  DBOJIOLUN,
«DKOJIOTHYECKasT W30JALUS TONYISIIUNA CeBaHCKOW (opemny», «'eorpaduueckas H30IALUSL
JUCTBEHHHIIBI CUOMPCKOM M TUCTBEHHUIIBI Aaypckoit», «[lomymsaimoHHbIe BOJHBI YHCIEHHOCTH
XUIIHUKOB U JKepTB», «(Cxema JeHCTBUS €CTECTBEHHOro o0TOopa», «Popmbl OOpbOBI 3a
CYIIIECTBOBAHHE, «MHycTpranbHbIi MEJTaHU3M», «OKuBblie HCKOIIaeMbIey,
«IlokpoBUTENBCTBEHHAs OKpacka >XMBOTHBIX», «lIpenympexnaromas oOkpacka MXKUBOTHBIXY,
«®Dusnonoruueckre agantanuny, «I[IpucnocodbiIeHHOCTh OPraHU3MOB U €€ OTHOCHUTEIbHOCTDHY,
«Kpurepun Buna», «Bunel-nBoitHukn», «CTpykTypa Buzaa B mnpupoae», «CrocoObl
BugooOpa3oBanus», «l'eorpaduueckoe BUmoOOpazoBaHMe TPEX  BUAOB  JIAHABILEH,
«IKOJIOTUYECKOE BHUA000pa3oBaHuE BUAOB CUHHUIY, «llomummonasl pacreHuit», «KamycTtHo-
peleuHblid THOpUI.

OGopynoBanue: repbapuyl pacTeHUM, KOJUICKIIMA HACEKOMBIX, Uydesia MTHUI[ U 3BEpe C
OpUMEpaMHu Pa3InYHbIX MPHUCIIOCOOJIEHHM, yydyena NTHUIl ¥ 3Bepeil pa3HbIX BHJOB, repbapuu
pacTeHuii OJIM3KUX BUIOB, 00pa30BaBIIMXCS PA3IMYHBIMU CIIOCOOAMU.

JlaGopaTopHas pa6oTa «BrIsgBIeHIEe H3MEHUYNBOCTH y 0COOEH OJJHOTO BHIa».

Jladoparopnasi paGora «lIpucrnocobseHuss OpPraHU3MOB W HMX OTHOCUTEJbHAs
[EIeCO00Pa3HOCTHY.

JlabopaTopnasi pabora «CpaBHeHUE BUI0B 10 MOPPOJIOTUIECKOMY KPUTEPHIO».

Tema 3. Makpo3Bo/onusi M €€ pe3yJbTaThl

Metop! n3ydeHust MakpodBosonuu. [laneoHTonornueckre MeTo1bl H3y4eHus IBOJIOLNH.
[Tepexonnbie HopMbl U GUIIOTEHETUYECKHE PSIJIbI OPTaHU3MOB.

buoreorpapuyeckue metonpl u3ydeHus ospomonuu. CpaBHeHue Quopbl U (ayHbl
MaTEepHKOB U OCTpOoBOB. buoreorpapuueckue obnactu 3emiau. BUIbl-9HIEMUKN U PETUKTHI.

OMOpPHOIOTHYECKHE U CPaBHUTEIbHO-MOP(HOIOTUYECKUE METOMAbI U3YYEHHS SBOJIOIHH.
I'eHeTnyeckne MEXaHU3MbI 3BOJIOLMU OHTOTE€HE3a U IOSIBICHMS SBOJIIOIMOHHBIX HOBILIECTB.
["'oMonornyHble ¥ aHAIOTMYHbIE OpraHbl. PyanMeHTapHble Opranbl U aTaBU3Mbl. MOJEKYyISpPHO-
reHEeTHYeCKrue, OHOXMMUYECKHMEe M  MaTeMaTH4eCKhe METOJbl  HM3YYEHHs]  HBOJIOIHUH.
["omonornynsie reHbl. CoBpeMeHHbIE METO/IbI TOCTPOSHUS (PHIIOT€HETHYECKUX JePEBbEB.

XPpOMOCOMHBIE MYyTallU1 U SBOJIIOLMSI TEHOMOB.

OO6mme 3akoHOMEpHOCTH (TMpaBwia) JBOMONUH. [lpunyun  cmeuvl  yHKYUI.
HeoGpatumocTs 3Bostoninu. AnantuBHas paauaius. HepaBHOMEpHOCTh TEMIIOB YBOJIOIUH.

JeMoHCTpPauMu

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

Tabmuipl U cxembl: «OUITOTEHETHYSCKUN PSJT JIOMIAAN», «APXEONTEPUKCY, «3BEPO3yObIe
aepsl», «Cterouedans», «Punnodurer», «CeMeHHbIe MANOPOTHUKNY, «buoreorpaduyeckue
30HBI 3emnm», «/lpeid koHTHHEHTOB», «PenukTh», «HadanbHble CTaauK SMOPHOHAIBLHOTO



pa3BUTUSL  TIO3BOHOYHBIX  JKMBOTHBIX», «['OMOJOTMYHBIE W  aAHAJIOTUYHBIE  OpPTaHbI»,
«PynumeHTBI», «ATaBU3MBI», «XpPOMOCOMHBIE HAOOpHI YeloBeKa M IIMMMaH3e», «[JaBHbIE
HaINpaBJICHUS 3BOIIONUNY, «O0IIHe 3aKOHOMEPHOCTH 3BOJIIOLIUNY.

O6opynoBaHue: KOJUICKIMH, repOaphu, MYJSXKM HCKONAeMbIX OCTaTKOB OPraHHU3MOB,
MYJISKM TOMOJIOTUYHBIX, QHAJIOTMYHBIX, PYAMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJIJIEKLIUU
HaCEKOMBIX.

Tema 4. IIponcxosxknaeHue u pa3BuTHe JKM3HU HA 3emJie

Hayunble rumote3pl MpPOMCXOXKIEHUS >XKU3HM Ha 3emsie. AOuoreHe3 M MNaHCHEPMHUS.
JloHayuHblEe TPEICTaBICHUSI O 3apOXKACHUU JKU3HU (KpealuoHM3M). ['mmore3a MOCTOSIHHOIO
CaMO3aposKJICHUS KU3HU U €€ onpoBepkeHue onbiTamu . Penu, JI. Cnamnanuanwu, JI. [Tacrepa.
[TponcxoxxaeHne >KU3HU U aCTPOOUOIIOTHSL.

OcHoBHBIE ATarnbl HeOpraHuueckoi »Boonnu. [InanerapHas (reosoruyeckas) BOJIIOLHSL.
XuMuyeckasi 3BOJIIOLMS. AOUOTEHHBIM CHHTE3 OPraHMYECKHX BEIECTB W3 HEOPraHUYECKHX.
Oneir C. Mumnepa u I'. HOpu. OOpa3oBanue mnoiumepoB u3 MoHoMepoB. KoarepBaTHas
runore3a A. W. Onapuna, runore3a nepBuuHoro OynboHa JIk. XosjeiHa, reHeTuuyeckas
runoteza I'. Mémnepa. Pubosumbl (T. Yek) um rumoreza «mupa PHK» VY. T'mnbGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHUE IPOTOKJIETKH.

HUcropuss 3emnu u Metonasl €€ wuszydeHus. lckomaemble OpraHM4ecKue OCTaTKH.
['eoxpononoruss u e€ Meronsl. OTHOCUTENbHAasE M aOCONIOTHAasE T'€OXPOHOJIOTHUS.
['eoxpoHONOrMYecKas mKana: 30Hbl, 3Pbl, HEPHUOJBL, SITOXH.

HavanbHble sTanbl opranuyeckoil spomtonuu. [losiBieHne U 3BOMIOLUS MEPBBIX KIIETOK.
Oponronusi Meraboiu3Ma. Bo3HuKHOBeHHE MepBbIX dKocucTeM. CoBpeMeHHbIE MUKpPOOHBIE
OMOIMIEHKM KakK aHajor mepBbIX Ha 3emiie coobmectB. Crpomaronutsl. [IpoxapuoTel u
DYKapUOTBHI.

[TpoucxoxaeHue sykapuoT (cUMOMOreHe3). DBOJIIOIIMOHHOE IMPOUCXOKACHUE BHPYCOB.
ITpoucxoxaeHne  MHOTOKJIETOYHBIX  OpPraHM3MOB. DBO3HUKHOBEHHWE OCHOBHBIX TPy
MHOTOKJIETOYHBIX OpPraHU3MOB.

OcHOBHBIE 3Tamnbl 3BOJIIOLMHU BHICIIUX pacTeHUid. OCHOBHbIE apoMOp(O3bl PACTCHHM.
Beixon pactenuit Ha cymy. llosBieHue CHOpOBBIX pacTeHUHM M 3aBOCBAHWE HMHU CYIIN.
CemeHnHbIe pacTeHus. [IponcxokaeHne IBETKOBBIX PaCTEHUN.

OcHOBHBIE 3Tallbl 3BOJIIOIUM KUBOTHOIO Mupa. OCHOBHbIE apoMOP(O3bl KMUBOTHBIX.
Benackas dayna. KemOpuiickuii B3pbIB — MOSIBIEHHE COBPEMEHHBIX TUIOB. [lepBbie XopaoBbIE
’KUBOTHBIE. JKU3Hb B BOJE. DBOMIOIMS MMO3BOHOYHBIX. [Iporcxoxkaenne aMmpuOuil U penTHIIniA.
[TpoucxoxxaeHne MieKonurTaromux M nTul. llpuHmun kimodeBoro apomopgosza. OcBoeHue
0eCr03BOHOYHBIMH 1 TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3BuTHe x1u3HM Ha 3emiie 110 3paM U NepHoaM: apxel, IpoTepo30i, Najaeo30M, ME30301,
KaitHO30M. OOmIas XapakTEepUCTHKAa KIUMaTa M TeoJoTMUecKuXx TmporieccoB. [losBnenne u
pacuBeT XapaKTepHBIX OPraHU3MOB. YTJIeOOpa30BaHHE: €ro YCIOBUS U BIMSHHE Ha Ta30BBIN
cocTaB aTMOC(ephbl.

MaccoBble BBIMUpaHMsI — DKOJIOTMUECKHE KpU3HChl Ipouutoro. IlpuunHbel u ciencrsus
MaccoBbIX BbIMHUpaHHUil. COBpEeMEHHBIH 3KOJIOTHUECKUN KpU3HC, ero ocodeHHocTu. IIpobiema
coxpaHeHHs OMopa3Hoo0pa3us Ha 3emiie.

CoBpemeHHasl cucTtemMa opraHndyeckoro mMupa. [IpuHIUNBI KiIacCU(pUKALUU OPraHU3MOB.
OCHOBHBIE CCTEMAaTUYECKUE TPYIIIBI OPraHU3MOB.

JeMoHCTpPauMu

[Hoptpersr: @. Pean, JI. Cnannanuanu, JI. ITacrep, . . Meunukos, A. Y. Onapun, JIx.
Xonpaewn, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmumet u cxembl: «Cxema ombita @. Pequy, «Cxema onbita JI. [lacTepa mo u3ydeHuto
caMO3apoKJIeHus ku3Hm», «Cxema ombita C. Musnepa, I'. FOpu», «Otansl HeOpraHUYECKOM
’BOMIIOLIMNY, «['€eoXpoHonoruueckas mkana», «HadampHbple 3Tanbl OpraHU4YEeCKOW 3BOJIIOLMMY,
«Cxema oOpazoBaHHsl OJyKapuoT MmyTéM cuMmOuoreHesa», «CuCTeMa KUBOW MPUPOIBIY,



«Ctpoenue Bupyca», «Apomopdo3bl pacteHuit»y, «PuHMODUTHY, «OIHOKIETOUHBIE
BOZOpOCIN», «MHOIrOKJIETOYHbIE BOJIOpoCcHn», «Mxwu», «llanmoporHukm», «l onoceMeHHbIE
pacteHus», «Opranbl IBETKOBBIX pacTeHHi», «Cxema pa3BUTUS JKUBOTHOIO MHUpPay,
«Apomopdo3sl  KUBOTHBIX», «lIpocteitmue», «Kumeunononoctueiey, «llnockue uepBu»,
«YIeHUCTOHOTHEY, «PpIOBIY, «36MHOBOIHEICY, «IIpecmbikarommuecs», «lITuupm,
«Munekonuraroue», «Pa3BuTue IKM3HM B apxeWckol aspey», «Pa3BuTHe KHM3HU B
MPOTEPO30OMCKON 3pe», «Pa3BuUTHE KU3HM B TNAJICO30MCKOM 3pey», «Pa3BuTHE KU3HU B
ME3030MCKON 3pe», «Pa3BUTHE KM3HM B KaWHO30MCKOW »3peyn, «CoOBpEeMEHHas CcucTeMa
OpPraHMYECKOI0 MUPa».

O6opynoBanue: repOapuyu pacTeHUN pa3IUYHBIX OTIEJNOB, KOJUJIEKIUU HACEKOMBIX,
BJIQKHBIE IpenapaThl >KMBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HUIJIOKOXKHX, CKEJIETHI
MIO3BOHOYHBIX JKMBOTHBIX, Yydyela NTUL U 3BEped, KOJUIEKUMH OKAMEHEJIOCTEH, IOJIE3HBIX
HCKOIIAEMBbIX, MYJISI)KU OPIraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryaabnas JaboparopHasi padora «MonenupoBanue onbiToB Muiepa—tOpu mno
U3Yy4EHHUIO a0MOTCHHOTO CHHTE3a OPraHWYECKUX COCTMHEHHUI B TIEPBUYHOM aTMOChepey.

Jlaboparopnasi padora «/I3ydeHHe M ONUCAHUE HCKOINAEMBIX OCTAaTKOB JIPEBHUX
OpraHU3MOB.

IIpakTuyeckas pa6ora «M3ydyeHne OCOOCHHOCTEH CTPOEHHUS pACTEHUM pa3HBIX
OTJIEJIOBY.

IIpakTuyeckas padora «3yueHue 0cOOEHHOCTEH CTPOCHUS TO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxaeHue 4eja10BeKa — aHTPONOreHe3

Pa3paenbl 1 3aqaun aHTponosoruu. MeToasl aHTPOIIOIOTUH.

CraHOBJIEHHE TIPEACTaBICHUI O MPOMCXOKICHUM YeJIOBeKa. Pelnruo3Hble BO33pEHUS.
CoBpeMeHHbIE HAYYHBIE TEOPHH.

CxonctBo  uenoBeka ¢ JKUBOTHBIMHU. (CuHcTeMaTHYecKOe TOJIOKEHHE 4YelloBeKa.
CBugerenbcTBa CXOACTBA 4YEJIOBEKA C KMBOTHBIMH: CpPaBHUTEIbHO-MOP(OIOrHYECcKHe,
AMOpHOTOTHYECKHE, (U3HOIOTO-OMOXUMUYECKHE, ToBeAeHUeckre. OTIUYHs 4YeloBeKa OT
JKUBOTHBIX. [IpsIMOX0K/I€HHE M KOMIUIEKC CBS3aHHBIX C HUM NPHU3HAKOB. Pa3BUTHE TOJOBHOTO
MO3Ta U BTOPOW CUTHAJILHON CUCTEMBI.

JBwxymme  cwibl  (pakTopbl) — aHTpoOIlOreHe3a:  OMOJIOTMYECKHE,  COLMAJbHBIE.
CootHorieHre OMOJIOrMYECKUX U COLMANBHBIX (DAKTOPOB B aHTPOIIOTEHESE.

OcHOBHBIE CTaUMN aHTpoIoreHe3a. PanHue yenoBekooOpa3Hble 00€3bsHbI (IIPOKOHCYIIHI)
U paHHHE TOHTHbI — O0IIUE MPEIKH YeJT0BEKOOOPa3HbIX 00€3bsiH U JII0JeH. ABCTPaJIONUTEKU —
JBYHOTHE NpeAKu roAci. YenoBek yMenblid, NEepBble W3TOTOBIEHUS OpyIuil Tpyaa. Yemosek
NPSIMOXOJIALINIM 1 TEepBbIN BBIXOJ JtoJiel 3a mpeaensl Adpuku. Yenosek reienboeprekuii —
00U IPeZOK HeaHIepTAIbCKOTO YeIOBEKa M YeJIoBeKa pa3yMHOTro. YelnoBeK HeaH1epTaIbCKHU
KAaK BHJ JIIOJEH XOJOJHOTO KJIMMarTa. YemoBeK pa3yMHBIM COBPEMEHHOIO THIA, JEHHCOBCKUUI
4eJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npenaenaMu Adpuku. [laneorenerika u najieoreHOMHUKa.

OBOJIOIUS COBPEMEHHOIO uesnoBeka. EcTecTBeHHBIN OTOOp B MOMYJSLUSAX 4YeslOBEKa.
MyranuoHHsIi mporecc u nonumopdusm. I[lonynsimoHHbIe BOTHBI, Apeiid TeHOB, MUTpAIHs U
«a(dexT ocHoBaTENA» B MOMYJSALIUAX COBPEMEHHOTO YETIOBEKA.

Yenoseueckue pacwl. [lonstue o pace. boibmme packl: eBponeouaHas (eBpasuiickasi),
aBCTpaJIO-HETpOUHAs (PKBATOpHAJIbHAS), MOHTOJIOWHAS (a3uaTCKO-aMepuKaHcKas). Bpems u
IyTH paccelieHus 4YeJoBeKa Mo IulaHere. EauHCcTBO yenoBedyeckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Mma. IIpucmocoOieHHOCT, uenoBeKa K  pa3HbIM  YCIOBUSM
OKpyKartomien cpensl. BiausHue reorpaduyeckoit cpeapl u nperida reHoB Ha MOP(HOJIOTHIO U
(U3HOJIOTHIO YeTTOBEKA.

MexXIuCUUIIMHAPHBIE METOAbl B (U3HUECKON (OMOJOTHYECKOW) aHTPOIIOIOTHH.
OBOJIIOIIMOHHASL ~ AHTPOIOJIOTMA M MAaJCOAHTPONOJIOTHS  YEJIOBEUECKMX  MOMYJISLUN.
buoconnaneHple  uccieqOBaHMS ~— NPUPOABI  yeloBeka.  VMccimenoBaHue — KO3BOJIIOLUU
OHMOJOTUYECKOI0 U COLMATBHOTO B YEJIOBEKE.



JleMoHCTpanuu

[Toptpetsi: Y. dapBun, JI. Jluku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmumer w  cxembl: «MeTOasl  aHTPOMONOTUMY», «[ OJIOBHOW MO3r  YEJIOBEKay,
«YenoBexkooOpa3Hble 00€3bsiHBDY, «CKeleT 4eloBeKa W CKeNeT IIMMIIaH3e», «PyauMeHThl u
aTaBU3MbI», «JIBIKyIIME CHJIBI aAHTPONOreHe3a», «IJBOJIOLIUOHHOE [JPEBO UEJIOBEKAY,
«ABcTpasionutek», «HenoBek ymensiii», «HenoBek npaMoxoaauuiny, «JleHUCOBCKUM 4eI0BEK»
«Heanpepranbupl»y, «KpomanboHbD, «lIpenkn uvenoBekay», «OTambl 3BOJIOLUU UYEIOBEKAY,
«Pacep1 uenoBekay.

O6opynoBaHue: MyJISDKM OKaMEHEJIOCTEH, IPEAMETOB MaTepUabHON KYJIbTYpPbl IIPEIKOB
YeJnoBeKa, penpoaykiuu (portorpaduu) KapTHH C MHGPOJIOTHYCCKUMU W OMOJICHCKUMU
CIOKETaMH MTPOUCXOXKJCHUS YeIoBeKa, (poTorpaduu HaXOJA0K MCKOMAEMBIX OCTATKOB YEJIOBEKa,
CKEeJIET YeJIOBEeKa, MOJIEb Yepera 4YeIOBEeKa M 4Yeperna IMIMMIIaH3€, MOJIEIb KUCTH YE€lIOBEKa U
KHCTHU IIMMIIaH3€, MOJIETIN TOPCa MIPEIKOB YEJIOBEKA.

JlabopaTopnasi paGora «lI3ydyeHue ocoOeHHOCTEH CTpPOEHHUS CKeJeTa ueloBeKa,
CBS3aHHBIX C IIPSIMOXOKICHUEM).

IIpakTuyeckas padora «/3yyeHue 3K0IOrHYeCKUX aJanTalHi YeI0BEKay.

Tema 6. Oxoyiorusi — Hayka O B3aHMOOTHOILIEHHMAX OPraHU3MOB H
HAJ0OPraHU3MEHHBIX CHCTEM € OKPY KaKlIel cpeaoi

3apoxaeHue U pasButhe sKojoruu B Tpymax A. ['ymOompara, K. @. Pymee, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3agaum skonoruu. CBs3b
9KOJIOTUHU C APYTUMU HayKaMH.

Metonasl skonoruu. [ToneBbie HaOmOnEHNA. DKCIEPUMEHTHI B IKOJIOTUU: MPHUPOJIHBIE U
naboparopHble. MoaenupoBaHyue B 3KOJOTUH. MOHUTOPUHT OKpY’KaIOLEH CpeJibl: JIOKaIbHBIMN,
PETHOHANBHBIN U TI100aIbHBIH.

3HaueHUE SKOJOTMYECKHX 3HAHUM IS 4YeloBeKa. DKOJOTMYECKOEe MHUPOBO33PEHHE Kak
OCHOBa CBs3€HM uyenoBeuecTBa € MNpupoAoid. DOpMHUPOBAaHHE 3KOJOTUYECKOW KYIBTYpbl M
HKOJIOTMYECKOM rpaMOTHOCTU HACEJICHUSI.

JleMoHCTpanuu

[Toptpetsr: A. I'ymbonsar, K. ®@. Pynse, H. A. CeBepuios, . I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmuue!l u cxembl: «Paszensl skojgorun», «Metoasl 3kojgorun», «Cxema MOHUTOPUHTA
OKPYXKAaroIleH Cpeab».

Jladoparopnasi padora «/3yueHrne METOZ0B SKOJIOTHUYECKUX UCCICTOBAHUNY.

Tema 7. Opranusmsl U cpeaa 0OOMTAHUSA

Okonoruyecknue (akToppl U 3aKOHOMEpHOCTH uX JeictBus. Knaccudukanus
HKOJIOTHUECKUX  (aKTOpoB:  aOMOTHYecKHe, OMOTHUYeCKHe, aHTpomnoreHseie.  OOmue
3aKOHOMEPHOCTH JIeHCTBUS dKonornyeckux (axropos. [Ipasmio munumyma (K. Ilnpenrens, FO.
JInbux). TonepaHTHOCTH. DBPHUOMOHTHBIE M CTEHOOMOHTHbIE OPTaHU3MBI.

Abuotnueckue ¢akropbl. CBeT Kak 3konoruueckuil ¢akrop. JleiicTBre pa3HbIX y4acTKOB
COJIHEYHOTO CIIEKTpa HAa OPraHU3Mbl. OJKOJOTMYECKHE TPYNMbl PACTEHUW U JKUBOTHBIX IO
OTHOLIEHUIO K cBeTy. CUrHanpHas posb cBera. doTtoneproausm.

TemnepaTypa Kkak dKonoruueckuii ¢akrop. [leiicTBue TemmepaTypsl Ha OpPraHHU3MBIL.
ITolikntoTEpMHBIE U TOMOMOTEPMHBIE OPTaHU3MBblL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPraHU3MBI.

Brnaxxnocts kak skosorumueckuit ¢akrop. IlpucnocoOnenuss pacteHH K MOIAEPKaHUIO
BogHOro Oamanca. Kmaccudukanus pacteHuid 1Mo OTHOIIEHUIO K Boje. [lpucmocoGneHus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXHUMA.

Cpenpl oOuTaHMS OpPraHU3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, IMMOYBEHHAs, TTyOWHHAas
NOJNOYBCHHAsI, BHYTPHOpraHU3MeHHas. DU3MKO-XMMHUYECKHE OCOOCHHOCTH cpel OOuTaHus
opranu3moB. [IpucnocobiaeHus: OpraHu3MoB K KU3HU B Pa3HBIX CPEAax.

buonornueckue putmbl. BHemnue u BHyTpeHHUE pUTMbl. CYyTOUYHBIE U TOJIMYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBHUH JKU3HH.



XKuznennsie Gopmbl opranu3moB. [lonsarue o xu3HeHHOW (opme. KuzHeHHBIE (OPMBI
pacTeHuM: JepeBbsl, KYCTapPHUKH, KYCTAPHUYKH, MHOTOJIETHUE TpPaBbl, OJHOJIETHHE TpPAaBBI.
Kuznenusle (GOpPMBI JKUBOTHBIX: THUAPOOHMOHTHI, TE€OOMOHTHI, a’dpOOHOHTHL. (OcOOEHHOCTH
CTpOEHHS U 00pa3a KU3HHU.

buotnueckne  ¢akropbl. Buapl OMOTHYECKHMX  B3aUMOJCWUCTBHUN:  KOHKYPCHIIHS,
XUIIHAYECTBO, CUMOMO3 U ero ¢opmel. [lapazutusm, koomnepamus, MyTyalin3M, KOMMEHCAIU3M
(KBapTHUpaHTCTBO,  HaxJeOHH4YecTBO). Herpoduueckne  B3aMMOAEUCTBHS  (TONHUYECKHE,
dbopuueckue, (adpuyeckue). 3HaUyeHUE OWOTUYECKUX B3aWMOJICHCTBUN I CYIIECTBOBAHMS
OpPraHu3MOB B cpejie ooutanus. [IpHHIIUTT KOHKYPEHTHOTO UCKITFOUSHUS.

JemMoHCcTpauMu

Tabmuiel 1 cxeMbl: «JKonoruueckue GaxTopel», «CBETOBOW CHEKTPY», « IKOIOTHUCCKHE
CPYIIIBI dKUBOTHBIX MO OTHOIIEHHUIO K CBETY», « T €INIOKPOBHBIE KUBOTHBIE», «XOJIOJHOKPOBHbIE
KUBOTHBIEY», «DU3NOIIOTHYECKUE aTanTallly >KHUBOTHBIX», «Cpeapl OOWTAHHS OPTaHH3MOBY,
«buonoruyeckue putMe», «KusHeHusie GopMbl pacTeHuin», «KuzHeHHbIe POPMBI JKUBOTHBIX»,
«IKocucTeMa IMHUPOKOIUCTBEHHOTO Jieca», «IDKOCHCTEMa XBOWHOTO Jiecay, «llemu mutanusy,
«XuiauvectBoy, «Ilapasutuzmy, «Konkypenuus», «Cumonosy», «KommeHcanuzm».

OGopynoBanue: TepObapuu pacTCHW W JKUBOTHBIX, HPHCIIOCOOJICHHBIX K BIHUSHUIO
pa3IMYHBIX  JKOJOTHYECKHX  (aKTOpOB, TepOapuu  CBETONIOOUBBIX, TEHEIIOOMBBIX U
TEHEBBIHOC/IMBBIX PACTEHUH, CBETONIIOOHMBBIC, TCHEIIOOMBHIC W TEHEBBIHOCIMBBHIC KOMHATHBIC
pacteHus, repOapuu ¥ KOJUIEKIHUU TEIUIOJIOOUBBIX, 3UMOCTOMKHX, MOPO30YCTOMYUBBIX
pacTeHWid, dYydela ITHIl W 3Bepel, repOapuu pacTeHHi, OTHOCSIIMXCA K TUTpodUTaMm,
kcepouram, me3oduTaM, KOMHATHBIE PACTEHHs] MAHHBIX TPYI, KOJJIEKIHH >KUBOTHBIX,
00MTAONINX B Pa3HBIX Cpenax, repObapuu M KOJUICKIIMM PACTCHUH U KUBOTHBIX, OO0JIaIatOIINX
yepTaMl TPUCIOCOOJIGHHOCTH K CE30HHBIM HM3MEHEHUSM YCJIOBHM JKU3HU, TepOapuu u
KOJUICKIIMA PACTEHHM W >KUBOTHBIX PA3JIMYHBIX JKU3HEHHBIX (POPM, KOJIJIEKIIMH >KUBOTHBIX,
YUaCTBYIOIINX B PA3IMYHBIX OMOTHUYECKUX B3aUMOICHUCTBUSAX.

Jlaboparopnasi padora «BrisBieHHE TPUCTIOCOOIEHNUN OPTaHU3MOB K BIUSIHUIO CBETa».

JlabopaTopnasi pa6ora «BbIsBIeHHE NPUCTOCOONEHUN OpPraHU3MOB K BIIHMSIHHIO
TEeMITepaTyphbI».

JlabopaTopnasi padora «AHATOMHUYECKHE OCOOEHHOCTH PACTEHHH W3 pa3HbIX MecCT
oOUTaHUS Y.

Tema 8. Jxo10rust BUAOB M NOMYJIALMI

DKOJIOTHYECKUE XapaKTePUCTUKK Tonmyssinuu. [lomymsiusa kak Ouosiorudeckas cucrema.
Ponp HeogHOpomHOCTH cpenbl, GU3MYECKUX OapbepoB M OCOOEHHOCTEW OWOIIOTHH BHJIIOB B
(GhopMHUPOBAHUH MPOCTPAHCTBEHHOUW CTPYKTYPHI oMy siiinii. OCHOBHBIE TTOKA3aTENN TTOMYJISIIHH:
YUCJIIEHHOCTb, IJIOTHOCTh, BO3pAacCTHAas U IMOJOBasl CTPYKTYypa, POXKIAeMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPAITHS.

DKoJloruueckasl CTpykTypa nonyisuud. OneHka 4YHMCIEeHHOCTH nomyisuuu. J[uHamuka
MOMYJISAUA U €€ perynsius. buotnaeckuil moTeHIMan monyasanud. MoienupoBaHue TUHAMUKH
nonynsiuud. Kpusble pocta uyucienHoctu nonyisuuu. Kpusbslie BbDKUBaHMs. Perymsius
YUCJICHHOCTH TOMYJAIHN: poib (AaKTOPOB, 3aBUCAIIMX W HE 3aBUCSNIMX OT TUIOTHOCTH.
Dkonorudeckue crpareruu BuaoB (I- u K-crparerun).

[TonsitTue 00 »dKoylOrMYEcKOM HUlE BUAA. MecTtooOutanne. MHOromMepHass MOCIHb
skosornyeckor HumM Jx.M. Xaruuncona. Pazmepsl skosornyeckoii Huu. [loreHunansHas u
peann30BaHHAas HUILIN.

Bux kak cucrema mnomysisuuid. Apeayibl BUAOB. Buabl M MX KU3HEHHBIE CTPATETHUHU.
DKOJIOTMYECKUE IKBUBAJICHTBHI.

3aKOHOMEPHOCTH TOBEJICHUS M MUTpalMil >KUBOTHBIX. buojgoruueckue WHBA3UU
YyKEPOJHBIX BUOB.

JleMoHCTpanuu

[Toptpert: Ix. . XaTuynHCOH.



TabmuIel 1 cXeMbl: «DKOJIOTHYECKUE XapaKTEPUCTUKU MONyasuny, «IIpoctpancTBeHHas
CTpyKTypa mnomyisiuun», «Bo3pacTHele mnupamunsl nomyisuuny», «CKOpOCTh 3aceieHHs
MOBEPXHOCTU 3eMJIM pa3Iu4YHbIMU OpraHuzmMamu», «Mojens skonoruueckord wumm Jx. U.
XaTuynHCOHAY.

O6opynoBanue: repOapuu pacTeHUN, KOJJICKIIUU )KUBOTHBIX.

JladopaTropnasi padora «IIpucrnocoOaeHust CEMsSH paCTEHUN K PACCETICHUIOY.

Tema 9. Jxos0rus coodmecTB. IKOJOrH4YeCKre CHCTEMBbI.

CooOmiectBa opranu3mMoB. buoreHo3 u ero crpykrypa. CBsi3u MeXIy OpraHu3MamH B
OuoLeHo3e.

OxocuctemMa Kak OTKpeiTas cucrema (A. k. Tencnm). DyHKIHOHAIBHBIE OJIOKH
OpPraHU3MOB B HKOCHUCTEME: IMPOAYLEHTbI, KOHCYMEHTHI, peAyleHThl. Tpoduueckue ypOBHH.
Tpoduyeckue nenu u cetu. AGuornyeckue 060ku 3kocucTeM. [1ouBBI U WIIBI B 9KOCHUCTEMAX.
KpyroBopot BewecTB 1 MOTOK 3HEPTUU B IKOCUCTEME.

OcHoBHBIE MTOKa3aTeNH KocucTeMbl. broMacca u npoaykius. JKOJI0rH4ecKie mupaMubl
yucesl, OnomMacchl ¥ SHEPTUU.

Hunamuxa sxkocucmem. Kamacmpoguueckue nepecmpoiixu. @aykmyayuu. HarpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cyKleccuu. IlepBuuHble U BTOPUYHBIE CYKIIECCUM U HX
NPUYMHBL. AHTPONOTE€HHBIE BO3JACHCTBUS Ha cykneccuu. KimMakcHoe cooOmiecTBo.
Bbuopa3znoobpa3ue 1 moJHOTa KPyroBOpOTa BEHIECTB — OCHOBA YCTOHYHMBOCTH COOOIIECTB.

[TpupoaHble 3KOCUCTEMBL. JKOCUCmeMbl 03€p U peK. IDKocucmemvl Mopeu U OKeaHos.
Ixocucmemvl MyHOp, 1€c08, cmenell, NyCMvlHb.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. ATpodKOCUCTeMa. ArporeHo3. Paznmuuus wmexay
AQHTPONOTEHHBIMU U MPUPOJHBIMU HIKOCHCTEMaMHU.

VYpb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['opoackas ¢uiopa u dayHa.
CunanTponu3anus ropojckod (¢ayHbl. buosornueckoe M XO3MHCTBEHHOE 3HAu€HUE
arpo’KOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH  (OPMHUPOBAHMS  OCHOBHBIX  B3aWMOJEWCTBUA  OpraHM3MOB B
KOcUCTeMax. Ponb Kackaonozo sghgexkma u 6uo08-30udpuxkamopos (Kiouegulx 6udos) 6
@ynxkyuonuposanuu  sxocucmem. llepeHOC HHEPruM W  BELIECTB MEXAY CMEXKHBIMU
DKOCUCTEMaMHU. Y CTOWYMBOCTb OpPraHU3MOB, TMONYJSAUUMH M DKOCUCTEM B  YCJIOBHUAX
€CTECTBEHHBIX U AHTPONOT€HHBIX BO3JEHCTBUM.

Mexanuzmsl  6030eticmeus  3a2psA3HEHUL  PA3HLIX MUNO8 HA  CYOOP2aAHU3ZMEHHOM,
OpP2AHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCHEMHOM YPOBHAX, OCHOBbl IKOIOSUHLECKO20
HOPMUPOBAHUSI AHMPONO2EHHO20 B030elicmeusi. MeTOoI0IOTUs MOHUTOPHHIA €CTECTBEHHBIX U
AQHTPOIOTEHHBIX 3KOCUCTEM.

JleMoHCTpanuu

IToptper: A. JIx. Tencnu.

Tabmuupl u cxemsl: «CTpykTypa OHOLIEHO3a», « DKOCHCTEMA HMIMPOKOIUCTBEHHOTO Jiecay,
«JKocucTeMa XBOWHOTo Jiecay, «DyHKIMOHAIBHBIE TPYNIbl OPraHU3MOB B 3KOCHUCTEMEY,
«KpyroBopor BemecTB B 23kocucteMey», «llemu muTanus (macTOWIMHAs, JETPUTHAs)»,
«OKosornyecKas mupaMua dyucen», « IKoJorudeckas nupammuaa 6uoMaccen», « IKOJIOrHdecKast
nupamuna sHeprumy», «OOpazoBanue Ooiora», «llepBuunas cykieccus», «BoccTaHoBieHHE
jeca mocie moxkapay, «IKOoCHcTemMa 03epa», «ArpoueHos», «KpyroBopoT BEHIECTB U IMOTOK
SHEpruu B arporeHosey, «IIpumepsl ypOoskocucTem».

OOGopynoBaHue: repOapuyl pacTeHUM, KOJUICKIIMM HACEKOMBIX, dydyesia NTHI[ W 3Bepew,
repOapuu KyIbTYPHBIX U JUKOPACTYIINX PACTCHUMN, aKBAPUYM KaK MOJIENb SKOCUCTEMBI.

IIpakTuyeckas padora «l3yueHue u onrcanre ypoOIKOCUCTEMBI».

JlaGopaTopnas padora «/3yyeHue pa3sHOOOpa3usi MENKUX TOYBEHHBIX WICHHUCTOHOTHUX B
pa3HBIX IKOCHCTEMAX ).

IKCKypeusi «IKCKypcHs B TUIMYHBIN OnoreoneHo3 (B ayOpaBy, Oepe3HsK, €lIbHUK, Ha
CYXOJOJBHBIN WM MTOWMEHHBIN JIYT, 03€p0, 00JIO0TO)».



IKeKypeHust «IKCKYpCUsl B arpo3KOCUCTEMY (Ha MOJIE UK B TEIIMYHOE XO35UCTBO)».

Tema 10. buocdepa — riodanbHas IKocUCTEMA

Buocdepa — obmeruranerapHas obomouka 3emiu, TJe CyHIECTBYET HJIM CYLIECTBOBAJa
KW3HB. PazBuTHe npencrapieHuii o onocdepe B Tpyaax O. 3tocca. Yuenue B. U. Bepnanckoro o
6uocdepe. O6nactu 6nocheps! u e€ cocras. JKupoe BeniecTBo Onocheps! u ero GyHKIUH.

3aKOHOMEPHOCTH cyliecTBoBaHMs Ouocdepnl. OcodeHHocTH Onochepsl Kak rio0aabHOM
sKocucTeMbl. J[MHamMuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemecTB U
OMOTreoOXMMHUYECKHE IUKIIBI (yTiiepoia, a3oTa). PUTMUYHOCTH siBeHMH B Orocdepe.

3onansHOCTh Onochepsl. [lonsTre o 6mome. OCHOBHBIE OMOMBI CYIIH: TYHJPA, XBOHHBIE
Jeca, CMElIaHHbIe U HMIMPOKOJIMCTBEHHBIE Jieca, CTEIHU, CaBaHHbI, IyCThIHU, TPOIHYECKHE Jieca,
BBICOKOTOpBsI. Kitumar, pacTUTENbHBIN U KUBOTHBII MUP OMOMOB CYIIIH.

Ctpykrypa ¥ (QyHKUUS SJKHBBIX CHCTEM, OIEHKAa HX PECYpPCHOro IMOTEHIHala u
O6rocepHbIX PYHKITHIA.

JdeMoHcTpannmn

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

Tabmunet u cxemsl: «l'eochepst 3emnny», «KpyroBopot asora B mpupoae», «Kpyrosopor
yriaepojaa B npupojae», «Kpyrosoport kucinopona B mpupoe», «KpyroBopoT BOJbI B IPUPOICH,
«OcHoBHBIE Omombl cymmy, «Knumaruueckue mosica 3emnn», «Tynnpay, «Taiiray,
«CMmemannbii  secy, «lllupokonucTBenubii necy, «Ctenb», «CaBanHa», «IlycThIHSY,
«Tponrueckuii aecy.

O6opynoBanue: repbapuu paCTCHUI Pa3HbIX OMOMOB, KOJUICKIIMH KUBOTHBIX.

Tema 11. YesioBeKk 1 OKpPYKaOIIAs cpeaa

DKOJIOTHYECKHE KpU3UChI M UX TNpUYHHBL. BozjaeiictBue denmoBeka Ha Ouocdepy.
3arpsizHeHue BO3AymIHOW cpenpl. OxpaHa Bo3dyxa. 3arpssHeHue BOAHOW cpeabl. OxpaHa
BOJIHBIX pecypcoB. Paspyienne moussl. OXpaHa IOYBEHHBIX pecypcoB. M3MeHeHHe KiimMara.

AHTpOIIOTEHHOE  BO3JCHCTBHE Ha pPACTUTENBHBIA M JKMBOTHBIA wmup. OxpaHa
PACTUTENLHOTO M KXUBOTHOTO MHUpa. OCHOBHBIC MPUHITUIIBI OXPAaHBI MPUPOJILL. KpacHbIe KHUTH.
Oco06o0 oxpansiemble npupoansie Tepputopun (OOIIT). boranuueckue caapl U 300I0TUYECKUE
MapKHu.

OcHOBHBIE TTPUHIIUIIBI YCTOMUMBOTO Pa3BUTHUS YENIOBEUECTBA W MPHUPOABL. ParronanpHOe
IPUPOJIONOIL30BAaHUE M COXpaHEHHE OHOoJorudeckoro pasHooOpazus 3emsu. OOmue
3aKOHOMEPHOCTH TJIO0ATBHBIX SKOJOTHYECKUX KpU3UCcOB. OCOOEHHOCTH COBPEMEHHOTO KpU3Hca
U €T0 BEPOSTHBIC TTOCIICICTBHSI.

Pa3BuTHE METOOB MOHHMTOPHUHTA pPAa3BUTHS OMACHBIX TEXHOTEHHBIX IMPOIECCOB.
Cucmemmubie uccredosanusi nepexooa K pecypcocoepezaiowjeli U KOHKYPEHMOCHOCOOHOL
aHepeemuke. buonozuyeckoe pasnoobpasue u dbuopecypcvl. Hayuonanvhvie ungopmayuontsie
cucmemvl, obecneuugaroujue O00OCMYn K UHDOPMAYUU NO COCMOSHUIO OMOENIbHLIX U008 U
akocucmem. OCHOBbL IKOpeadbUIUmayuy IKocucmem u cnoco608 6opbobl ¢ GUONOBPEIHCOCHUAMU.
Pexoncmpykyusa mopckux u HazemMHwIiX 9KOCUCTEM.

JleMoHCTpanuu

Tabmumpl W cxeMmbl: <«3arpssHeHHe artMochepbl», «3arps3HEHHE TUIPOCPEPHI»,
«3arpszHeHne  mouBbl», «[lapHukoBeiii  3ddekT», «Ocobo oxpaHsEeMble MPHUPOIHBIE
TEPPUTOPUNY, «MOIEIN YIIPaBISIEMOT0 MUPAY.

O6opynoBanue: Qororpaduu  OXpaHSIEMbIX pPACTEHUH U IKUBOTHBIX KpacHoOil KHHTH
Poccuiickoit denepanuu, KpacHoil KHUTH peruoHa.

IInanupyemsle pe3yJibTaThl 0CBOCHHS NPOrPaMMbl 110 6MOJIOTHH HA YPOBHE CPe/IHero
0011ero o6pa3oBaHus
JIn4HOCTHBIE pe3y/IbTaThl
OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOYyYarOIIMMUCS
IpOorpaMM CpeaHero o0Iero 00pa3oBaHus: JIMYHOCTHBIE, METAIIPEAMETHBIE U IPEIMETHBIE.



B cTpykType JTUYHOCTHBIX PE3ylIbTaTOB OCBOSHUS MPOTPAMMbI MO OMOJOTHH BBIICICHBI
CIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKOM  Tpa)kIaHCKON
UJECHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CaMOCTOSATEIbHOCTH M CAMOOIPEAEIICHUIO,
Hanuyue momusayuyu K OOyUEHUIO OUOJIOTHH, YeleHanpaeieHHoe pazeumue BHYTPECHHHUX
yOeXAeHUI JIMYHOCTH Ha OCHOBE KJIIOYEBBIX LIEHHOCTEW M MCTOPUUYECKUX TPAIULUN pa3BUTUS
OMOJIOTUYECKOT0 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb O0YUYaIOIIUXCSl PYKOBOACTBOBATHCS B
CBOEM  JEATENBHOCTH  IIEHHOCTHO-CMBICIIOBBIMM ~ yYCTaHOBKAaMH, IPUCYLUIUMH  CHUCTEME
OMOJIOTHYECKOTO0  OOpa3OBaHMS, Haauuue NPAasoCO3HAHUs ~ IKOJIOTMUECKON  KYJIbTYpBHI,
cnocobHoCmu cmagums UEIU U CTPOUTH JKU3HEHHBIE I1JIaHBI.

JIndHOCTHBIE Pe3yabTaThl OCBOCHUS MPOTrPaMMbl 110 OMOJIOTUU JOCTUTAIOTCS B €AMHCTBE
y4eOHOM U BOCHUTATEIBHOU NEATEIBHOCTH B COOTBETCTBUU C TPAJAULMOHHBIMU POCCUUCKUMU
COLIMOKYJIbTYPHBIMU, UICTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIECHHOCTSMM, IPUHATHIMHA B
oOliecTBe MpaBUJIaMH M HOPMaMu IOBEACHUS M CIIOCOOCTBYIOT IpOLleccCaM CaMOIO3HAHMUS,
CaMOBOCIIUTAHUSA M CaMOPA3BUTHUSI, PA3BUTHS BHYTPEHHEW MO3UMLMHU JIMYHOCTH, NATPUOTU3MA U
YBa)XEHUSI K 3aKOHY U IPaBOIOPSIKY, YEJIOBEKY TPyJda U CTapIIEMY IOKOJEHHUIO, B3aUMHOIO
YBaKEHHs, OEpPEeKHOTr0  OTHOIICHHUS K  KyJAbTypHOMY  HACIEOUI0O U  TPaAULUAM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoit @enepannu, Npupoae U OKPYKarolen cpeie.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHMS yueOHOTro npeamera «broaorus» JOMKHBI OTpaXKkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTPEHHEU
MO3ULIMEH JMYHOCTH, CHUCTEMOH I1IEHHOCTHBIX OpPUEHTALUM, MO3UTHUBHBIX BHYTPEHHHX
yOexaeHU, COOTBETCTBYIOUIMX TPAJAULMOHHBIM LIEHHOCTSIM  POCCHIICKOro  oOIiecTBa,
paclIMpEeHHE JKU3HEHHOTO ONbITa U ONbITa AEATEIBHOCTH B MPOLECCE peaiu3aluid OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATENbHOMN 1E€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCcKOro BOCHMTAHMSA:

c(OpPMUPOBAHHOCTh TPAXKIAHCKOM MO3UIUU  O0yYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHa POCCUIICKOro 00I1IeCTBa;

OCO3HAHHWE CBOMX KOHCTUTYLIMOHHBIX IpaB M OOSA3aHHOCTEH, yBa)k€HHWE 3aKOHa U
MPaBONOPSJIKA;

TFOTOBHOCTb K COBMECTHOI TBOPUYECKOH JEATEIbHOCTH MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelIeHnr y4eOHbIX U MTO3HABATENbHBIX 33/1a4, BBHITIOJTHEHUH OMOIOTHYECKUX YKCIIEPHUMEHTOB;

CIIOCOOHOCTh  OTPEENSATh COOCTBEHHYIO TMO3HUIIMI0 TIO0 OTHOLIEHWI0O K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHUE YYUTHIBAaTb B CBOMX JEHCTBUSIX HEOOXOJUMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJEH ¢ pa3sHBIMU yOEXKIEHUSAMHU, KYIbTYPHBIMU [IEHHOCTSMU U COIUATBHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B TIPOIIECCE COBMECTHOTO BBHITIONHEHHUS YUeOHBIX,
MO3HABATEJIbHBIX M UCCIEAOBATEIbCKUX 3aJlad, YBAXKUTEJIBHOIO OTHOLIEHUS K MHEHUIO
OTIIOHEHTOB MPU OOCYXIEHUH CIIOPHBIX BOIPOCOB OHOJIOTHYECKOTO CO/IEPIKAHMS;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NEATENbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUSA:

c(hOopMUPOBAHHOCTh POCCUHCKON TPAKIAHCKON UICHTUIHOCTH, MATPUOTH3MA, YBAKEHUS K
CBOEMY Hapoay, YyBCTBa OTBETCTBEHHOCTH Iepen PoanHOM, ropaoctu 3a CBOM Kpaid, CBOIO
Ponuny, cBO# S3bIK U KYJIBTYpY, IPOLLIOE U HACTOsIIIIee MHOTOHALIMOHAJIbLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHHE K MPUPOJAHOMY HACIEIUWI0 M MAMSITHUKAM TPUPOJIBI,
JOCTH>KEHUSM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHAX, TPYIE;

CIIOCOOHOCTh OLIEHWBATh BKJIAJ POCCHUCKUX YYEHBIX B CTAaHOBIICGHHE W pa3BUTHE
OMOJ0TUM, TOHUMAaHUS 3Ha4€HUsI OMOJIOTHH B TO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKa U
COBPEMEHHOT0 00IIeCTBa;

uzeiHast yoexx1EHHOCTh, TOTOBHOCTb K CIIY’KE€HHUIO U 3ammuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:



OCO3HaHUE AYXOBHBIX LIEHHOCTEN POCCUICKOr0 HAPOAa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBEJCHHUS;

CIIOCOOHOCTh OLICHMBATh CUTYAlMI0 M IPUHUMATh OCO3HAHHBIE PELLEHUS, OPUEHTUPYSACH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUUBOTO OYAYIIETo;

OTBETCTBEHHOE OTHOIIEHHWE K CBOMM pOAMTENSAM, CO3JaHUI0 CEMbM Ha OCHOBE
OCO3HAHHOT'O NPUHSTHS LIEHHOCTEH CEMEWHOH >KM3HU B COOTBETCTBUU C TPaJULIMSIMH HapOI0B
Poccuu;

4) 3cTeTUYECKOr0 BOCTIMTAHMSL:

ACTETHUYECKOE OTHOIICHHE K MUPY, BKJIIOYAsl ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPY1a, OOIIECTBEHHBIX OTHOIICHUH;

MIOHUMAaHUE SYMOIMOHAIBHOI'O BO3/IEUCTBUS KUBOM NPUPO/IBI U €€ [IEHHOCTH;

FOTOBHOCTh K CAaMOBBIPQKEHHIO B Pa3HbIX BHUJAX HMCKYCCTBA, CTPEMJICHUE IPOSBIIATH
KaueCTBa TBOPYECKOM JINUHOCTH;

5) ¢usuyeckoro BocnuTtaHus, GOpMHPOBAHMSA  KYJBTYPbl 310pPOBbS W
3MOLUOHAJIBHOIO 0JIArONOJIYYHS:

NOHMMAaHHE U peau3alys 310pOBOro M 0e30macHoro oopasa Ku3HH (370pOBOE MUTAHHE,
coOI0ZIcHHe TUTUEHUYECKUX IMPaBWJI U HOPM, COAIaHCUPOBAHHBIM PEKUM 3aHITHI M OTIbIXA,
perynsipHass (U3UYECKass aKTUBHOCTH), OEpPEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DPU3MUECKOMY U MICUXHUECKOMY 3/I0POBBIO;

NOHMMAHHWE IEHHOCTU TPaBUJ MHAMBUAYAJIBHOIO M KOJUIEKTUBHOIO 0€30IacHOI0
MOBEJCHUS B CUTYalUsIX, YTPOXKAIOIIUX 3J0POBbIO U JKU3HU JIFOACH;

OCO3HAaHHE MOCHEACTBUM M HENPHUATHS BPEIHBIX NPUBBIYEK (YHOTpPEOJIEHUs alaKorois,
HAapKOTUKOB, KypeHUs);

6) Tpya0BOro BOCIMTAHUS:

TOTOBHOCTb K TPYZly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPYI0Jt00ue;

TOTOBHOCTb K aKTUBHOM JESITEIbHOCTH TEXHOJIOTMUYECKON U COI[MAIbHOMN HANPaBIEHHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO  BBIMOJHATH  TaKyHO
JeSITENIbHOCTD;

UHTEpeC K Pa3IUuHbIM chepaM MpodecCHOHATBHONU JEesTeIbHOCTH, YMEHUE COBEpIIaTh
OCO3HaAHHBIN BEIOOP OyayIieit mpodeccun u peaaTnu30BbIBaTh COOCTBEHHBIEC JKU3HEHHBIE TIAHbI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHUIO M CaMOOOpPa30BaHHUIO HAa MPOTSHKEHUHU BCei
KU3HH;

7) IKOI0OTNYECKOT0 BOCIIMTAHMSA

9KOJIOTHYECKHU 11e1ec000pa3HOe OTHOIICHHE K MPUPOJIe KaK MCTOUYHUKY JKU3HHM Ha 3emIe,
OCHOBE €€ CYILLIECTBOBAHMS;

MOBBILICHHE YPOBHS SKOJIOTMYECKON KYyJIbTYphl: MPHOOpETEHUE ONbITa IJIaHUPOBAHUS
MIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUI Il OKPY>KAIOILEN CPE/Ibl;

OCO3HaHUeE TN100aJBbHOr0 XapaKTepa 3KOJOTHYECKUX MPOoOJieM U MyTei UX pelieHus;

CIOCOOHOCTh HCIIOJIb30BaTh NMPHOOpETaeMble IPU U3YYEHHH OMOJIOTMU 3HAHHS U yMEHUS
IpU pelleHuu MNpoOIeM, CBA3aHHBIX C PALMOHAIBHBIM IMPHUPOAOIOJIE30BaHUEM (COOII0IEHUE
MpaBuJl MOBEICHUS B MPHUPOJIC, HANPABJICHHBIX HAa COXPAHEHHE PABHOBECUSI B JKOCHUCTEMAX,
OXpaHy BUJOB, IKOCHCTEM, OHochepsl);

AaKTUBHOE HENPUATHE JEHCTBUIM, NPUHOCSIIMX BPEN OKPYKAKOLIEH NPHUPOAHON Cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE SKOJOTMUECKHUE IMOCIEACTBUS MPEINPUHUMAEMbIX
JIEMCTBUN U NIPENOTBPALLATD UX;

HaJIU4ME Pa3BUTOTO HKOJOTMYECKOTO MBIIIEHUS, SKOJOTMYECKOW KYJIbTYpbI, OIbITa
JEATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHUS pYKOBOJCTBOBATbCSI HMMH B
MTO3HABATEJIbHONW, KOMMYHHMKAaTUBHOW M COLUMAIbHOM IPAaKTUKE, TOTOBHOCTHM K YYAaCTHIO B
IIPAKTUYECKON AESITEIbHOCTU IKOJIOTUUECKOM HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHHUSA:



c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YpPOBHIO
pa3BUTUSI HAyKd U OOIIECTBEHHOW IPAKTUKH, OCHOBAHHOTO Ha JHAliore KYJIbTYp,
CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOET0 MECTA B IOJIUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHMUE SI3BIKOBOM M YUTATEIbCKOH KyJIbTYPbI KaK CpPeJCTBA B3aUMO/ICHCTBUS
MEXY JIIOJIbMU U TTO3HAHUS MUPA;

NOHMMaHHE CHEeUU(PHUKH OMOJIOTMHM KaK HAayKH, OCO3HaHHs €€ poiu B (OPMUPOBAHUH
pALMOHAIBHOTO HAYYHOI'O MBIIIICHHUS, CO3JaHUU LEJIOCTHOTO MPEACTaBICHUS 00 OKPYKaIoIeM
MHpE KaKk O €IMHCTBE TIIPHPOJBI, YEIOBeKa M O0mecTBa, B IO3HAHUHM IPUPOAHBIX
3aKOHOMEPHOCTEH U pEeIICHUH TPOOIEM COXPaHEHHs IPUPOTHOTO PABHOBECHS;

yOS)KAEHHOCTh B 3HAYMMOCTH OMOJIOTHH ISl COBPEMEHHOW IMBWIIM3AIMN: 00ECTIeYeHUS
HOBOT'O YPOBHS Pa3BUTHs MEIMIIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJIOTUH, CITOCOOHBIX
penate pecypcHble IpoOiIeMbl pa3BUTHS YEIOBEYECTBA, TOMCKA MyTEH BBIXOJA U3 TI00aTbHBIX
HKOJIOTHYECKUX MPOoOIIeM U obecrieueHus epexoia K yCTOWYMBOMY Pa3BUTHIO, PAITMOHATEHOMY
UCIIOJIb30BAHUIO TPUPOAHBIX PECYPCOB M (POPMHUPOBAHHIO HOBBIX CTAHAPTOB JKU3HH;

3aMHTEPECOBAHHOCTh B MOJYYCHUH OMOIOTMYECKUX 3HAHWH B IIEJSX MOBBIIMICHUS OOIIEH
KyJbTYpPBl, €CTECTBEHHO-Hay4YHOW TPaMOTHOCTH, KaK COCTAaBHOM 4YacTH (YHKIMOHAIHHOM
IPaMOTHOCTH 00yJarouuxcs, GopMuUpyeMoi Ipu U3y4eHUH OHOJIOTHH;

NOHMMAaHHE CYIIHOCTH METOJOB ITO3HAHUS, HCIOIb3yEeMbIX B E€CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCIOJIB30BaTh MOJydaeMble 3HAHHS IS aHaIM3a W OOBSCHEHWs SBICHUUN
OKpYXXAIOLIETO MHUpAa M MPOUCXOMAIIMX B HEM HW3MEHEHHI, yMEHHE JelaTh O00OCHOBaHHBIC
3aKJIIOYCHHS Ha OCHOBE HAy4YHBIX (D)AaKTOB W HMMEIOUIMXCS JAHHBIX C MENbI0 TOJIYYCHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITETIBHO HCIOJB30BaTh OMOJOTMYECKHE 3HAHUS JUIS PELICHUs
npo0JeM B peaibHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HAHME IICHHOCTU HAayYHOW JEATENIbHOCTH, TOTOBHOCTH OCYHIECTBISATH NMPOCKTHYIO U
UCCIIEI0BATEIbCKYIO JeSITEIbHOCTh HHANBUYATbHO U B TPYIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHMIO, K
AKTUBHOMY TIIOJIyYE€HUIO HOBBIX 3HAHMH 1O OMOJOTMHM B COOTBETCTBHUM C >KU3HEHHBIMHU
NOTPEOHOCTSMU.

MeTtanpeaMeTHbIe pe3yJabTAThl

MeTtanpeameTHble pe3ynbTaThl OCBOEHUSI ydeOHOro mpeamera «bHOJOTHS» BKIIOYAIOT:
3HaUMMBIC IS (DOPMHPOBAHUS  MHPOBO33PCHHUS  OOYJAIOMIMXCS  MEXKIUCIUTUTMHAPHBIC
(MeXMpeIMeTHBIE) OOIIeHAYYHBIE TIOHATHS, OTPAXKAIOIINE IIEIOCTHOCTh HAYYHON KapTHUHBI MUPa
U crienu(UKy METOJIOB ITO3HAHUS, HCITOJIb3yEeMbIX B €CTECTBCHHBIX HayKax (BEIIECTBO, YHEPTHS,
SBIIEHUE, TPOIECC, CHCTeMa, HAy4YHBIM (akT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeOopHsi, MCCIIeIOBaHNEe, HAONIOJCHUE, M3MEpPEHUEe, HKCIIEPUMEHT U JIPyrue); YHHUBEPCAIbHBIC
yueOHbIe JeicTBUS (TMO3HaBaTeIbHbIC, KOMMYHUKATHBHBIC, PETYISTHUBHBIC), 00ECIIEUNBAIOIINE
dbopmupoBanre (HYHKIIMOHATHLHON TPaMOTHOCTH W COIMAIBHON KOMIIETCHIIMH OOYYarOIIUXCs;
CHOCOOHOCTh oOyJaromuxcs HCIOJIb30BaTh OCBOCHHBIC MEXIUCIUTUTHHAPHBIE,
MHPOBO33PEHUYCCKUE 3HAHUS WM YHHBEPCAIbHBIC YyUeOHBIC JICWCTBHS B ITO3HABATCIBLHOW U
COLIMANTLHOM TTPaKTHKE.

B pesynprare wusydeHuss OWOJOTMHM Ha YypOBHE cpeaHero oOmero oOpa3oBaHHs Yy
oOyudaromierocss OyayT chopmupoBaHbl MO3HABATEIbHBIC YHUBEpCAIbHBIE yueOHbBIE NEHCTBUS,
KOMMYHHUKAaTHBHbIE YHHUBEpCajbHble Y4eOHBbIE JIEHCTBHUS, PETYJIATUBHbIE YHUBEpCAJIbHbIC
yueOHbIC ACHCTBHSI, COBMECTHASI IESATEIBHOCTD.

MetanpeameTHble pe3yJbTaThl OCBOCHHUS MPOrpaMMBbl CPEJHEro o01ero odpazoBaHuUs
JOJI’KHBI OTPAXKATh:

OBi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHbIMHU MO3HABATEIbHBIMH A€l CTBUIMMU:

1) 6a30BbI€e JJOTHYECKHE ICHCTBHA:



CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIIM3UPOBATh MpOOJIEeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCTOJIb30BaTh IPU OCBOCHUU 3HAHUH NPUEMBI JIOTMYECKOTO MBIIUICHUs (aHaIu3a,
CHHTE3a, CpaBHEHMS, KiacCU(pUKAIMU, OOOOIICHMS), PACKphIBaTh CMBICT OHOJOTHUYECKHX
HOHATHUH (BBIIENIATH UX XapaKTEPHBIC MPU3HAKH, YCTAHABIMBATE CBSI3U C JPYTUMH MOHITHIMHN ),

ONpeNeNaTh eI ACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPHH WX JIOCTHUKCHUS,
COOTHOCHTD PE3YJIbTaThl ICATEIILHOCTH C MOCTABICHHBIMHU 1IEIISIMHU;

UCTIOJIB30BaTh OWOJIOTHUECKUE TOHSTUS M OOBsSCHEHHS (AKTOB W SIBICHHH KHBON
IPUPOIB;

CTPOHUTH JIOTUYECKHE pACCYXKICHUS (MHAYKTHBHbBIC, JICIyKTHBHBIC, II0 aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PACCMATPUBACMBIX SIBICHUSX, (POPMYIUPOBATH
BBIBOJIBI M 3aKJIFOUCHHS,

IPUMEHATh CXEMHO-MOJICIIbHBIE CPEICTBA JUIsl MIPEJCTABICHHS CYIIECTBEHHBIX CBSA3CH U
OTHOILECHWIA B M3y4aeMbIX OHOJIOTMYECKHX OOBEKTAX, a TAKXKE IMPOTUBOPEYMU Pa3HOrO POja,
BBISIBIICHHBIX B PA3JIMYHBIX HH(POPMAITMOHHBIX HCTOYHHUKAX;

pa3padaThIBaTh IUIAH PEHICHUS MPOOJIEMBbI ¢ YUETOM aHAIHM3a UMCIOIIUXCS MaTePUATbHBIX
¥ HEMaTepHAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JCSTEIBHOCTb, OICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEISIM,
OLICHUBATh PUCKH MTOCIIEICTBUI EATEILHOCTH;

KOOPJIMHUPOBATh W BBIIOJHITE Pa0OTy B YCIOBUSX PEaJbHOrO, BHUPTYAJILHOTO U
KOMOWHUPOBAHHOTO B3aUMOCHCTBUS;

pa3BUBATh KPEATMBHOE MBIIUICHUE MIPH PEIICHUH )KU3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCIET0BATENbLCKHE IEHCTBHSI:

BJIaJIETh HaBBIKAMHU Yy4€OHO-HMCCIEI0BATEIbCKONM U MPOEKTHOM IEATEIIbHOCTH, HaBBIKAMU
paspemieHus mpooieM, CocoOOHOCTHIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY MOWCKY METOIOB
peleHns MPAKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3InYHbIX METO/I0B MIO3HAHUS;

UCTIONIB30BaTh PA3JIUYHBIC BUIBI ACATEIBHOCTH IO TIOJYYEHHIO HOBOTO 3HAHHS, €ro
UHTEpIpeTalny, Npeodpa3oBaHUI0 U MPUMEHEHHIO B Y4EOHBIX CHUTyallUiX, B TOM YHUCIE MpHU
CO3JIaHUH YUEOHBIX M COIIMATBHBIX TIPOCKTOB;

(dbopMHpOBaTh HAYYHBIA THUIl MBIIIICHHS, BIAJeTh HAYYHOU TEPMUHOJIOTHEN, KIIIOUEBBIMU
TOHATUSIMHU U METOJAMHU;

CTaBUTh M (OPMYIHPOBATH COOCTBEHHBIE 3aJaud B OOpa30BaTENbHOU JEATETBLHOCTH U
KU3HEHHBIX CHTYaIlUsX;

BBISBIISATh TPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyalM3UpOBaTh 3ajjady, BBIJBUTATh
TUMOTe3y €€ pelleHus, HaXOAWTh AapryMEHTHl JUIS J0Ka3aTelIbCTBA CBOMX YTBEPXKICHHI,
3aJaBaTh apaMeTPbl U KPUTEPUHU PEIICHUS;

aHATM3UPOBATh TMIOJNy4EHHBIE B XOJ€ pEIICHHs 3aJadd pPe3ylbTaThl, KPUTHYECKU
OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBUSX;

JIaBaTh OIIEHKY HOBBIM CHTYAIlHsIM, OIIEHUBATh IPUOOPETEHHBIN OIIBIT;

OCYILECTBIISATh II€JICHANPABICHHBII MOMCK IMEpPEeHOCca CPEACTB U CIIOCOOOB JeHMCTBUS B
poeCCHOHAIBHYIO CPENY;

yMeTh TEepEeHOCUTh 3HAHMWS B  IIO3HABATEIbHYIO M  MPAKTUYECKYI0  OO0JIacTH
KU3HEEATCITHHOCTH;

yYMEeTh UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTel;

BBIJIBUTATh HOBBIC HJCH, NpEUIaraTh OPHUTHHAIBHBIC TOIXOAbI W PEUICHUS, CTaBUTh
npoOIeMbl U 33Ja4u, TOMyCKAIOIUe aJbTePHATUBHBIC PELICHHUS.

3) padora ¢ ungopmanmeii:

OpPUEHTHPOBATHCSI B PA3IMUYHBIX MCTOUYHUKAX HH(pOpMaIH (TEKCTe yueOHOro mocoOwus,
HAYYHO-TIOMYJISIPHON JIUTEpaType, OMOIOTHYECKUX CIOBapsIX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHATU3UPOBaTh HH(POPMALMIO Pa3NIUYHBIX BHIOB U (HopM
NPECTaBICHUS, KPUTUIECKU OLIEHUBATh €€ IOCTOBEPHOCTh M HEMPOTUBOPEYHBOCTb;



(dopMynHpOBaTh 3ampOCHl M TNPHUMEHATh Pa3IMYHbIE METOAbl NpPU TOUCKE M OTOOpe
Ounonoruueckoi nHGOpMaIuu, HEOOXOAUMOM /1JIs BBIIIOJIHEHUS YU4EOHbBIX 3a/1a4;

npuoOpeTaTh ONBIT HCHOJIB30BaHUS HH(POPMAMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHIA,
COBEpIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIOJIb30BAHUS PA3TUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTUMAIbHYIO (OpMY TIPEACTABICHUS OHMOIOTHYECKOM
uHpopmaruu (cxemsl, TpaduKu, AHarpaMMebl, TaOJIUIIBI, PUCYHKH U JPYTOE);

UCIOJIb30BAaTh HAYYHBIM S3bIK B KauecTBE CpEACTBAa IMpH paboTe C OHMOIOTHYECKOMH
uH(popMaliel: MPUMEHITh XUMUYecKue, PU3NYECKue U MaTeMaTHUeCKHe 3HAKU U CHMBOJIBL,
dopmynbl, abOpeBHaTypy, HOMEHKJIATYpy, HCIIOIB30BaTh W TNPEOOpPa3OBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HAJISITHOCTH;

BJIAJCTh HABBIKAMU PACHO3HABAHUS M 3alIMThl WHGpOpMaNMU, HHGOPMAIIHOHHON
0e30MacHOCTH JIUYHOCTH.

OsJiaieHne YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMH e CTBUSIMU:

1) o6menne:

OCYIECTBIISITh KOMMYHHKAIIMKA BO BCceX cepax >KM3HM, aKTUBHO y4acTBOBATh B JUAJIOTE
WIH JUCKYCCHUU TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 33/JaBaTh BOIPOCHI, BHICKA3bIBATH
CYXJIEHUS OTHOCHUTEJIBHO BBIIOJHEHUS TMpeUIaraéMoi 3aJa4yd, YYHUTHIBATH HWHTEPECHl H
COTJIACOBAHHOCTD MO3UIUHN APYTUX YUaCTHUKOB JHANIOTA WA JUCKYCCUN);

pacmo3HaBaTh HeBepOaJlbHBIC CpEACTBA OOIICHHs, NMOHUMATh 3HAYEHHUE COIHMAIBHBIX
3HAKOB, MPEANOCHIIOK BOZHUKHOBEHUSI KOH(JIUKTHBIX CUTYAllul, yMETh CMAT4aTh KOH(PIUKTHI U
BECTH MIEPETOBOPHI;

BJIQJIETh PA3NWYHBIMU CIIOCOOAMU OOIEHUS M B3aMMOJCHCTBHS, MOHMMATh HaMepeHUs
JPYTUX JIOACH, TPOSIBIIATh YBAXHUTEIHHOE OTHOIICHNE K COOECEHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAXKEHUS;

pa3BEPHYTO W JIOTHYHO H3JIaraTh CBOIO TOYKY 3PEHUS C HCIOJIH30BAHUEM S3BIKOBBIX
CpPEICTB.

2) cCOBMeCTHAsI 1eSITeJIbHOCTh:

MOHUMATh M UCIOJb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYATbHOW pabOTHI IpU
pelieHny OMOoJ0TrnYecKor mpobsieMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHUS TPYIIIOBBIX
¢dbopM B3aMMOAEUCTBUS MPH peLICHUH y4eOHOM 3aauu;

BBIOMPATh TEMAaTHKy W METOABI COBMECTHBIX ACWCTBUI C y4€TOM OOIIMX HHTEPECOB, U
BO3MOXHOCTEH Ka)/10T0 YJeHa KOJUIEKTUBA,;

NPUHUMATh IEId COBMECTHOW JEATENbHOCTH, OPraHW30BHIBATh W KOOPIMHHUPOBATH
JecTBUs MO €€ JOCTHXKEHHUIO: COCTaBNIATh IUIaH JEMCTBUHM, pacnpeAeisTh PO € y4ETOM
MHEHHI yJaCTHUKOB, 00CYKIaTh PE3yIbTaThl COBMECTHOH paboTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJOTO YYaCTHHUKA KOMaH/bl B OOLINI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeJUlaratb HOBBIE MPOEKTHI, OIEHWBATh WJEH C TO3MLMU HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISATh MMO3UTHBHOE CTPATETMUECKOE TIOBEACHHWE B PA3IUYHBIX CHUTYalMsX,
NPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

OBi1aieHHe YHHUBEPCAJIBHBIMHU PEryJISTHBHBIMH 1€ CTBUSIMU:

1) camoopranu3amnms:

UCITOJIb30BaTh OHOJOTMYECKHe 3HAHUS Ui BBIABICHUS NpoOJIEeM U HX pELIeHHS B
’KU3HEHHBIX U YU€OHBIX CUTYaIUsIX;

BBIOMPATh HA OCHOBE OMOJOIMYECKHX 3HAHUM LIEJIEBbIE M CMBICIOBBIE YCTAHOBKU B CBOMX
JNEHCTBUSAX M TMOCTYIKaX IO OTHOIIEHHUIO K >KUBOW IMPHUPOJAE, CBOEMY 3J0POBBIO U 30POBBIO
OKPYKaIOIINX;

CaMOCTOSITENIbHO OCYILECTBIISATh MO3HABATEIbHYIO NIE€ATEIbHOCTh, BBIABISATH MPOOJIEMBI,
CTaBUTh U (OPMYyTUPOBaTH COOCTBEHHBIC 3aJauyd B 00pa30BaTENIbHON JEATEIHHOCTH U
KU3HEHHBIX CUTYalUsIX;



CaMOCTOSITENIFHO COCTABJIATH IUIAH PELIeHUs MPoOIeMbl ¢ YIETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M IPEANIOYTEHHIA;

JIaBaTh OLICHKY HOBBIM CUTYaIlHsIM;

pacIIUpPATh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX IPEIIOYTECHHH;

JieNiaTh OCO3HAHHBIN BBIOODP, apTyMEHTHPOBATH €Tr0, OpaTh OTBETCTBEHHOCTD 33 PELICHUE;

OLICHUBATH MPUOOPETEHHBIN OIBIT;

CHOCOOCTBOBATh (POPMUPOBAHHIO M TPOSIBIICHUIO IIMPOKOM PYIULIMU B Pa3HBIX 00JIACTSIX
3HAHMH, TOCTOSHHO MOBBIILIATH CBOH 00pa30BaTEIbHbIN U KYJIBTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHTYallUsIM, BHOCUTh KOPPEKTHBBI B JIEATEIBHOCTH, OLICHHBATH
COOTBETCTBHUE PE3yJIbTATOB LIETISIM;

BJIaZICTh HABBIKAMH IIO3HABATEIBEHON pe(ICKCHH KaK OCO3HAHUS COBEPIIAEMBIX AEHCTBUI
U MBICJIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, UCTIIOIH30BATH MPUEMBI peIIeKCUU
JUISL OLICHKH CHTYaIllH, BHIOOpA BEPHOTO PELICHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATH PEHICHHUS 10 UX CHIKCHHIO;

NPUHUMATh MOTHBBI M aPTYMEHTBI IPYTUX IPU aHAIIU3E PE3YIIbTaTOB JICSTEIbHOCTH;

3) npuHATHE Ceds1 U IPYTrUX:

NpUHUMATH ce0sl, MOHUMast CBOM HEAOCTATKH U JIOCTOUHCTBA;

IPUHUMATHh MOTUBBI U pT'YMEHTHI JPYTUX MIPH aHAJIN3E PE3yJIbTAaTOB JAEATEIbHOCTH;

NpU3HABaTh CBOE MIPABO U MPABO IPYTrUX Ha OLIIMOKY;

pa3BUBaTh CIIOCOOHOCTH TOHUMATh MU C TIO3UIIUH JPYroro YeJIOBeKa.

IIpeaMeTHbIE pe3ybTaThI

[IpenMeTHbIe pe3ynabTaThl OCBOSHHS coiepxkaHus ydeOHoro mpeamera «buonorus» Ha
yriyOoJIEHHOM YPOBHE OPUEHTHPOBAHBI Ha o0ecriedeHre MpoPMIbHOTO 00yYeHHsT 00yUaroIUXCs
Oouonorun. OHM BKIIOYAIOT: crenupuyeckue A OWOIIOTUM HaydHble 3HaHUS, YMEHHUS U
CrocoObl JEMCTBUII 1O OCBOEGHHIO, HMHTEPHpPETAllMd U NpeoOpa3OBaHUI0 3HAHWM, BHJbI
JESTENIbHOCTH IO TONYyYEHUIO HOBBIX 3HAHUI M HMX NMPUMEHEHHIO B PA3MYHBIX Y4EOHBIX, a
TaK)K€ B PEATbHBIX KM3HEHHBIX cUTyarusax. [IpemmeTHbie pe3ynbTaThl TPEACTABICHBI TI0 TO/IaM
W3y4YEHUSI.

[IpeameTHBIE pE3yNbTaThl OCBOEHUsS yueOHOTO mnpenmera «buomorus» B 10 knacce
JIOJIKHBI OTpaXaTh:

c(hOopMUPOBAHHOCTh 3HAHUIN O MECTE M POJIM OMOJIOTHH B CUCTEME €CTECTBEHHBIX HayK, B
(GOpMUPOBAHUN E€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B IO3HAHWW 3aKOHOB MPUPOABI U
pEIeHNH POo0JIeM pallMOHATFHOTO TPUPOAOIIOIB30BaHUS, O BKJIA/IE POCCUMCKUX H 3apPYOESKHBIX
YUEHBIX B Pa3BUTUE OUOJIOTUU;

BIIQJICHUE CUCTEMOW OWOJOTHYECKUX 3HAHWM, KOTOpas BKIIOYAET: OCHOBOTIOJATAIOIIHE
OMOJIOTUYECKHEe TEPMHUHBI U TIOHATHUS (KU3HB, KJIETKA, OpraHU3M, METa0OJIu3M, TOMEOCTas,
CaMOPETYJISIHS, CAMOBOCIIPOU3BEICHUE, HACIIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U PAa3BHUTHE),
Oouonoruueckne Tteopun (kierounas Tteopuss T. IlIBamma, M. Illneiinena, P. Bupxosa,
XpoMOcOMHasi Teopusi HaciencrBeHHoctu T. Moprana), yuenus (H. V. BaBunoBa — o mentpax
MHOT000pa3usl M MPOUCXONKIACHUS KYIbTYPHBIX PACTCHHI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
MIEPBOTO MMOKOJIEHHS, PACIIETUICHHS, YUCTOTHl TaMeT, He3aBUCUMOTO HaclienoBanus ['. Mennuens,
TOMOJIOTHUECKUX pPSAJOB B HacleACTBeHHOW wu3aMeHumBoctu H. W. BaBunoBa), MpUHIUTIBI
(KOMIIIIEMEHTapHOCTH );

BJIQJICHUE OCHOBHBIMH METOJaMH HAYYHOTO MO3HAHUSI, UCTIOIB3YEMBIX B OMOIOTHYECKIX
HCCJICIOBAHMX JKUBBIX OOBEKTOB (OMUCaHUE, U3MEPEHUE, HAOIOICHHE, SKCTICPUMEHT);

YMEHUE BBIACIATH CYHIECTBEHHbIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U HYKApHOT,
OJIHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4uCle OakTepui, rpuOOB, pacTeHUH,
JKUBOTHBIX U YeJIOBEKA, CTPOCHHSI OPraHOB U CUCTEM OPraHOB PACTEHUM, KUBOTHBIX, YEJIOBEKA,
MPOLIECCOB KU3HEAEATEIbHOCTH, MPOTEKAIOIMX B OpraHU3Max pacTeHHM, >XUBOTHBIX U



4eJI0BEeKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BEIIECTB (METa00IM3M), IPEBPAILCHUS SHEPTHH,
Opo’keHUs, aBTOTPO(GHOr0 U reTepoTpOoPHOro TUIOB MUTAHHS, (GOTOCHMHTE3a U XEMOCHHTE3A,
MHTO3a, MeH03a, TaMeToreHe3a, SMOPHOreHe3a, MOCTIMOPHOHAIBHOTO PA3BUTHSA, PA3MHOKEHHUS,
WHAMBUAYAIbHOTO Pa3BUTHs OpraHu3Ma (OHTOreHe3a), B3aWMOJEWCTBHUS T'€HOB, IE€TEpO3HUca,
HCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTAHABJIMBATh B3aUMOCBS3M MEXAY OPTaHOMJAMU KIETKH M UX (PYHKIHSIMH,
CTPOCHHUEM KJIETOK Pa3HbIX TKaHEH M UX QYHKIUSAMH, MEXKIy OpraHaMd U CUCTEMaMHU OPTaHOB Y
pacTeHUi, >KMBOTHBIX M 4YellOBEKa M MX (YHKIHUSIMH, MEXKIYy CHCTEeMaMHU OPraHoB U HX
(GyHKIMAME, MEXIy 3TalaMd OOMEHA BEIIECTB, ATAllaMH KIJIETOYHOTO LHKIA U YKU3HEHHBIX
[UKIOB OPraHu3MOB, JTallaMd AMOPUOHAILHOTO PpA3BUTHUS, TEHOTUIOM U (DEHOTHUIIOM,
¢deHoTunom u (hakropamu Cpeapl OOUTAHHUS;

YMEHHE BBISBIISITh OTIUYMUTEIbHBIC NMPU3HAKH JKUBBIX CHUCTEM, B TOM YHUCIIE PACTCHHIA,
KUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOIB30BaTh COOTBETCTBYIOIINE apTyMEHThI, OMOJIOTHYECKYI0O TEPMUHOIOTHIO U
CHUMBOJIMKY JIJIS IOKA3aTebCTBA POJCTBA OPTaHU3MOB Pa3HBIX CUCTEMATUYECKHUX TPYIII,

YMEHHE pellaTh OUOJNIOTUYECKUE 3aJaud, BBISBISATH MPUYMHHO-CIECICTBEHHBIC CBS3U
MEXIy HWCCIEAYEeMbIMH OWOJIIOTHYECKUMH TIPOIIECCAMH W SIBIICHHUSMH, J€laTh BBIBOABI M
MIPOTHO3bI HA OCHOBAHMH TOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBINOJHATH JIAOOPATOPHBIE M TPAKTUYECKHUE paboThl, COONIONATh MpaBUiIa MPH
paboTe ¢ yueOHBIM U JIaOOpaTOPHBIM 000PYAOBAHUEM;

YMEHHUE BBIIIBUTaTh THUIOTE3bI, TPOBEPATh HX OSKCIEPUMEHTAIBHBIMH CPEICTBAMH,
dbopMynupys 1enb UCCIeI0BaHus, aHATM3UPOBATD MOJIYYCHHBIE PE3YNIbTAThI U JeNIaTh BBIBOIBL;

YMEHUE Y4YacTBOBaTh B YYEOHO-HCCIEOBATEIHCKON pabdoTe MO OMOJOTUM, DKOJIOTHH U
MEAWIIMHE, MPOBOJMMON Ha 0a3e MIKOIBHBIX HAyYHBIX OOIIECTB, M MyOJHMYHO MPEACTaBIATh
MIOJTy9YCHHBIE PE3YJIbTAThl HA YICHUYECKUX KOH(DEPEHIIHIX;

YMEHHUE OLIEHUBaThb 3TUYECKHE aCHEeKThl COBPEMEHHBIX HCCIIEOBaHUN B 001acTH
OWoNornu W MenWIUHBI (KJIOHWPOBaHHWE, HMCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAlpaBICHHOE
U3MEHEHHE T€HOMa U CO3[aHNe TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYIIECTBISATh OCO3HAHHBIN BBIOOP Oyayiiel mpopecCHOHAIBHON JeSTETFHOCTH B
o0acTi OMOJIOTUH, MEUIIMHBI, OMOTEXHOJOTHH, BETEpUHAPUH, CETLCKOTO X035 CTBa, MHUILEBON
NPOMBIIIJICHHOCTH, YIIyOJIATh TIO3HABaTEeNbHBIA HMHTEPEC, HANPABICHHBIM Ha OCO3HAHHBIN
BBIOOp COOTBETCTBYIOIIEH Mpodeccuu M MPOAOJDKEHHE OHOJOTHYecCKOro o0pa3oBaHHs B
OpraHu3aIsaX CPEAHETO MPOPECCHOHATBHOTO B BBICIIIETO 00pa30BaHusl.

[IpenmerHble pe3ynabTaThl OCBOCHHs ydeOHoro mnpeamera «buornorus» B 11 Knacce
JIOJDKHBI OTPaXKaTh:

c(OpPMHPOBAHHOCTh 3HAHUW O MeCTe U POJI OMOJIOTHH B CHCTEME €CTECTBEHHBIX HayK, B
(GOpMHpPOBaHUN COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTWHBI MHpa, B TO3HAHWU 3aKOHOB
OPUPOJIBI U PEIIEHUH SKOJIOTHYECKUX MPOOJIEM YeIOBEYECTBA, @ TAKXKE B PEIICHUH BOIPOCOB
PalMOHATIFHOTO TPUPOJIOTIONB30BaHUsl, U B (OPMUPOBAHMHM IICHHOCTHOTO OTHOIIEHHS K
npupoje, oOIIeCTBY, YEJIOBEKY, O BKJaJ€ POCCHMCKHX M 3apyOeXHBIX Y4YEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTHH;

YMEHHUE BIa/IeTh CUCTEMOI OMOJIOTMYECKHX 3HAHUHM, KOTOpas BKJIIOYACT OINpENEeNICHUs U
MOHMMaHHUE CYINTHOCTH OCHOBONOJATAlOMUX OWOJIOTHYECKUX TEPMHHOB M TIOHATHHA (BUI,
IKocucTeMa, Ouocdepa), Ouonormueckue Teopun (dBoironoHHass Tteopusi Y. JlapBuHa,
cUHTeTHYecKass Teopus sBojtonnn), yueHus (A. H. CeeprioBa — 0 MyTAX W HampaBIICHUSX
sBomonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus [x. Xapau
u B. BaitnGepra, 3aponpimeBoro cxoacta K. M. bopa), mpasuna (Muanmyma lO. JInbOuxa,
HKOJIOTMUYECKOH MUpaMUIbI SJHEPTUH ), TUTIOTE3bI (TUnoTe3a «mupa PHK» V. I'unbepra);

YMEHHE BIIAJ€Th OCHOBHBIMH METOJaMU HAyYyHOTO TMO3HAHMS, HCIOIb3YEMbIMU B
OMOJIOTUYECKUX HCCIICAOBAHUAX JKUBBIX OOBEKTOB M JKOCUCTEM (OMHMCaHUE, H3MEpEeHHeE,



HaOJI0IeHNE, YKCIIEPUMEHT), CIIOCOOaMHU BBISBJICHUS M OLIGHKU aHTPOIOTICHHBIX W3MEHEHHH B
PUPOJIE;

YMEHME BBIACIATh CYLUIECTBEHHbIE INPU3HAKU: BUAOB, OMOIrE€OLEHO30B, JKOCUCTEM U
ouocteppl, CTaOMIM3UPYIOMIETO, MABIXKYIIETO U Pa3pbIBAIOIIET0 €CTECTBEHHOro 0TOopa,
JIONATPUYECKOTO U CUMIIATPHUYECKOTO BHI000pA30BaHUS, BIUSHUS JIBWKYIIUX CHII SBOJIIOLUU
Ha reHO(OH]| MOMYJSIUHU, MPUCTOCOOIEHHOCTH OPraHW3MOB K Cpelie OOMTaHUs, YepeloBaHus
HaIpaBJICHUH 3BOJIIOLUHU, KPYTOBOPOTA BELIECTB U MIOTOKA SHEPTUU B IKOCUCTEMAX;

YMEHHE YCTaHABIMBATh B3aHMMOCBA3M MEXAY IPOLIECCAMU SBOJIIOIHH, ABMKYILIUMU
CHJIaMH aHTPOIOT'€HE3a, KOMIIOHEHTAMH Pa3JIMYHBIX SKOCHCTEM M IMPHUCIOCOOJICHUAMU K HUM
OpPraHU3MOB;

YMEHME BBISIBIISITh OTJIMYUTEIbHBIC IPU3HAKU JKUBBIX CUCTEM, IIPUCIIOCOOJEHHOCTh BUI0B
K cpene oOurtaHusi, aOMOTHYECKUX M OMOTHUYECKHUX KOMIIOHEHTOB 3KOCHUCTEM, B3aUMOCBSI3EH
OpraHU3MOB B COOOLIECTBAaX, aHTPOIOICHHBIX U3MEHEHNUN B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE UCIOIB30BaTh COOTBETCTBYIOIINE apTyMEHThI, OMOJIOTHYECKYI0O TEPMUHOIOTHIO U
CUMBOJIUKY [UIsl JOKa3aTelbCTBA pOJICTBA OPraHM3MOB pa3HbIX CHCTEMAaTHYECKUX TpYIII,
B3aMMOCBSI3M OPraHU3MOB M Cpelbl OOUTaHUs, €IMHCTBA YEJIOBEYECKUX pac, HEOOXOAMMOCTHU
COXpaHEHMsI MHOrooOpa3zus BUAOB M 3KOCHCTEM KaK YCIIOBUS COCYLIECTBOBAHMSI IPUPOJBI U
YeII0BEUeCTBa;

YMEHHME pellaTh OUOJIOTMYECKUE 3aJaud, BbISABISATH NPUYMHHO-CIIEICTBEHHBIE CBS3U
MEXYy HCCIEIyeMbIMH OHOJOTHYECKHUMH TpOIeCCaMd U SBJICHUSMH, JellaTh BBIBOABI U
IIPOrHO3bl HA OCHOBAHMH IOJIYYE€HHBIX PE3YyJIbTaTOB;

YMEHHE BBINOJIHATH JTAOOPATOpHBIE M MpaKTHUecKue paboThl, coOMI0aTh MpaBuUia MpU
pabote ¢ yueOHBIM U JIa0OPATOPHBIM 000PYI0BAHHUEM;

YMEHHME BBIIBUIaThb THUIOTE3bl, IMPOBEPATh HMX DKCIHEPUMEHTAIbHBIMU CPEACTBAMH,
bopMynupys LeNb UCCIe0BaHus, aHAIM3UPOBATh IMOTYYEHHbIE PE3YNIbTAThl U JIEJIaTh BBIBOJIbI;

yYMEHHUE y4yacTBOBaTh B yueOHO-HCCIEI0BaTeIbCKONH paboTe 1Mo OMOJIOTHH, 3KOJOTMU U
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJBHBIX Hay4HbIX OOIIECTB, M NMYOJMYHO MPEICTaBIATh
NOJIy4YEeHHBIE PE3Y/IbTaThl HA YUEHUUECKUX KOH(PEPEHIHSIX;

YMEHHME OIIEHMBAaThb THUIOTE3bl M TEOPUHM O TMPOUCXOKACHUM IKHU3HU, YEIOBEKa U
YeJOBEYECKHX pPac, O MPHUYMHAX, MOCJIEACTBUAX M CIIOCOOAaX MPEAOTBpPAIIECHUS TTTOOAIBHBIX
U3MEHEHUH B 6uocdepe;

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyayliei mpodeccuoHaIbHON 1EATEIbHOCTH B
o0nactu  OMOJIOTHMH, 3KOJOTUH, TPUPOIOIOJIB30BAHUSA, MEAUIMHBI, OHWOTEXHOJOTHUH,
IICUXOJIOTHH, BETEPUHAPHH, CEIBCKOTO XO34WCTBa, MHUINEBOM HPOMBIIIICHHOCTH, YIIyOJIsATh
MO3HABATENIbHBII MHTEpEC, HampaBiICHHBIH Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOLIEH
npodeccun U MPOJOIDKEHHE OHMOJIOTMYECKOro o00pa3oBaHMS B OpPraHU3ALUAX CPEIAHEro
MPO(EeCCHOHAIBHOTO U BBICIIIETO 00pa30BaHMS.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacoB DNEeKTPOHHBIE
Nen/m | HaummeHoBaHME pa3aesioB U TEM MPOTPAMMBI (mmudpoBsie)
Bcero Kontposbnasie  [IpakTuueckue 0Gpa3oBATEBHBIE
paboThI paboThI pecypes!

1 buonorus kak Hayka 1
2 JKuBBIE CHCTEMBI M X U3yYEHHUE 2
3 buonorus knerku 2 0.5
4 XuUMHYECKasi OpraHUu3aIus KJICTKA 10 1
5 Crpoenrne u GyHKIUHU KICTKU 8 2
6 OOMeH BellecTB U NpeBpallieHue S3HEPTUU B 9 1

KIIETKE
7 HaCJ'Ie,I[CTBeHIfa}I uHbopMaIus u 9 05

peanu3anus e€ B KIeTKe
8 JKu3HEHHBIN UK KISTKA 6 1
9 CtpoeHue u GyHKIIMH OpraHu3MOB 17 1.5
10 Pa3mHOkeHue u pa3BUTHE OPraHU3MOB 8 1.5
11 ['eHeTHKa — HayKa O HACJEICTBEHHOCTH U 5 05

W3MEHYUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HaCJIEICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYNBOCTH 6 1
14 I'enernka yenoBeka 3 0.5
15 Cenekiusi OpraHu3MOB 4 1
16 buoTtexHonorus u CHHTETHYECKass OMOJIOTUS 4
17 PesepBHOE Bpems 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 13




11 KIIACC

KomunuecTBo vacoB DIEeKTPOHHBIE
Ne n/mt Haumenosanue pa3feiioB ¥ TEM IIPOrPaMMBbL Beero Konrponsibie  TIpakTueckie iy éjfﬁzgngéme
paboThl paboThl pecypesI
1 3apokeHNE U Pa3BUTHE IBOTIOIMOHHBIX 4
MpeJICTaBICHUN B OMOJIOTUI
2 MukposBoTIOIHUS U €€ pe3yabTaThl 14 2
3 MakpoaBosrorus U e€ pe3yabTaThl 6
4 [IpoucxoxaeHue u pa3BUTHUE )KU3HU HA 3eMIie 15 15
5 [IpoucxoxaeHue 4enoBeKa — aHTPOIIOTeHE3 10 1
DKOJIOTUSI — HayKa O B3aUMOOTHOIIICHUSX
6 OpPraHW3MOB M HaIOPTaHU3MEHHBIX CHUCTEM C 3 0.5
OKpY’KalomIen cpeaoi
7 OpranusMmel U cpeia OOUTaHus 9 15
8 DKOJIOTHS BUIOB U TOITYJISIIIHIA 9 0.5
9 DKoJ0Tusl COOOIIECTB. DKOJIOTHUECKHUE CUCTEMbI 12 0.5
10 bruocdepa — riodaibHas SKocucTeMa 6
11 YenoBek U OKpysKarolas cpeja 6
12 PesepBHOE Bpems 8
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 7.5
IMMOYPOUYHOE INIJTAHUPOBAHUE
10 KJIACC
KomnuecTBo vacoB DIIEKTPOHHBIE
e Tema ypoka Kontponensle  IIpaktnueckne Aara poBbIe
n/m Bcero U3y4YeHUs
paboTsI paboThI oOpa3oBaTenbHbIE
pecypcsl
1 buonorus kak KOMIUIEKCHasI HAyKa U KakK 4acTh 1
COBPEMEHHOT0 00111ecTBa
2 JKuBble cucTeMbl U KX CBOMCTBA 1




YpoBHEBas OpraHu3anys KUBbIX CUCTEM
Hcropust OTKPBITUS U U3YYEHUS KIIETKH.

4
Knerounas Teopus
MeTo/1bl MOJIEKYISIPHOM U KJIIETOYHOH
6uonoruu. [IpakTnueckas padora «M3ydyenne

5 METOIOB KJIETOUYHOM Oronorun 05
(xpomarorpadusi, anexrpodopes, '
muddepeHnranibHoe EHTPUGYTUPOBAHUE,
[1LIP)»

6 XHWMHYECKUH COCTAB KIETKH

7 MuHepanbHble BEIECTBA KJIETKH, UX
OuoJsiornyeckas poJib
Opranuueckue BeIEeCTBa KJIETKU — OEJIKU.

8 Jlaboparopnas pabota «OOHapyxeHre OETKOB 0.5
C MOMOILIBIO KAUECTBEHHBIX PEAKIUII»

9 CoiicTBa, KIaccuuKanys U GyHKIUU OSIKOB

10 Opranuyeckue BelecTBa KJIETKU — YIJIEBOAbI

11 Oprannueckue BeIecTBa KJIETKH — JIMITHIbI
Hyxkneunossie kucnorsl. [JHK u PHK.

12 JlaGopatopHnas pabora «lccnenoBanue 05
HYKJIEMHOBBIX KHUCJIOT, BBIJICTIEHHBIX U3 KJIETOK
Pa3IUYHBIX OPraHU3MOBY
Crpoenue u pynkuuu ATO. [Ipyrue

13
Hykieosunrpudocdarsl (HTD)

14 Cexsenuposanue JJHK. MeTonpl reHOMUKH,
TPAHCKPUIITOMHKH, TPOTCOMHUKH

15 MeTo1bl CTPYKTYpHOM OHONIOTHH

16 Tune! knerok. [Ipokapuornyeckas KieTka
CrpoeHnue 3ykapruOTHYECKON KIIETKH.

17 IIpakTuyeckas padora «M3ydyeHue cBoicTB 0.5
KJIETOYHOW MEMOpPaHbI»

18 [ToBepXHOCTHBIN anmnapar KIeTKH




19

20

OnHoMeMOpaHHbIE OPraHOM/ bl KJIIETKH.
[IpakTuueckas pabora «M3ydeHue qBUKEHUS
LUTOIJIA3MbI B PACTUTEJBHBIX KIETKAX»

[TosryaBTOHOMHBIEC OPTAaHOUIBI KIETKU:
MUTOXOHJIpHH, IacTu bl JlabopaTopHas
pabota «/ccienoBanue miazMoin3a u
JIETIa3MOJIM3a B PACTUTENIBHBIX KIIETKAX)

0.5

0.5

21

HememOpanHbie opraHou/Ibl KIETKU

22

Crtpoenue u QyHKIMHU apa

23

CpaBHuTENbHAS XapaKTEPUCTHKA KIETOK
sykapuort. JlabopaTopnas padora «3yuenue
CTPOCHUSI KJIIETOK Pa3IMYHBIX OPTraHU3MOBY

0.5

24

25

26
27
28

29

ACCI/IMI/I.HSIIII/ISI U JUCCUMMIIAIUA — IBC
cTopoHbl MeTabomu3ma. Turel oOMeHa
BemiectB. Jlaboparopras padota «3ydeHue
KaTaJTUTUIECKOW aKTUBHOCTH (DepMEHTOB (Ha
MpUMepe aMuIIa3bl WIN KaTajaas3bl)»

@epMEHTaTUBHBIN XapaKTep peakui
KJIETOYHOT0 MeTabonu3ma. JlabopaTopHas
pabota «M3yueHue pepMEeHTaTUBHOIO
pacileIIeHHsl IEPOKCHIa BOJIOPOAA B
PACTUTEIBHBIX U )KUBOTHBIX KJIETKAX»
benku-akTUBaTOpPHI U OENKU-UHTUOUTOPBI
ABTOTpOGHBIN TUII OOMEHA BELLIECTB
dortocuHTE3

XemocunTes. JlabopaTopHas pabora
«CpaBHeH#me TporeccoB (GpoTocuHTe3a N
XEMOCHHTE3a

0.5

0.5

30

AHa’poOHBIe OpraHu3Mbl. Buasl OpokeHusl.
JlabopaTtopHas padota «CpaBHEHHE MPOIECCOB
OpOKEHUS U JBIXaHUS»

31

AdpoOHbIE OpraHu3Mbl. JTambl




HHEPreTUIEeCKOro ooMeHa
DHeprust MEMOPaHHOTO TPATUCHTA TIPOTOHOB.

32 Cunre3 AT®: paborta nporonHoit ATD- 1
CUHTA3bI
33 Peakiium MaTpuyHOTrO CHHTE3a 1
34 Tpanckpunuus — marpuysslii cuare3 PHK 1
35 Tpancsiiust u e€ 3Tarnbl 1
36 KoaupoBanue amunokucior. Pons pubocom B 1
O6uocuHTe3e Oenka
37 Opranu3zanus reHoMa y IpoKapuoT U 3YKapHoT 1
38 MounekysipHbIe MEXaHU3MbI SKCIIPECCHH T€HOB 1
y 9YKapHoT
Bupycbl — HekieTouHble POPMBI KUZHU U
39 obiuratHbie apa3uThl. [IpakTruueckas pabora 1 0.5
«Co3/anre MoJIeH BUpyca»
40 BI/IpyCHBEe 3a00NieBaHuUs YEeNIOBEKa, )KUBOTHBIX, 1
pacteHuit
41 HanoTtexHomoruu B OMOIOTHU U MEAUITTHE 1
42 JKU3HEeHHBIN UK KIETKH 1
43 Matpuunsiii cuntes JJHK 1
Xpomocomsl. JlabopaTtopHas pabora
44 «M3yueHne XxpoMOCOM Ha FOTOBBIX 1 0.5
MHUKpOTpernaparax»»
45 Jlenenue KIETKH — MHUTO3 1
Tuns! kneTok. KapuokuHes u IUTOKKUHES.
16 JlaGoparopHas padora «Habmonenne Murosa B 1 05
KJIETKaX KOHYMKA KOPEIIKa JyKa (Ha TOTOBBIX
MHUKpOTpernaparax)»
47 Perynsuus >kKM3HEHHOTO 1IUKJIA KIETOK 1
48 OpranusM Kak eIMHOE LIEN0e 1
49 Txanu pacrenuii. JlaboparopHas pabora 1 0.5




«M3ydeHne TKaHEeH PaCTCHUI»
Txanu KUBOTHBIX U YenoBeka. JlabopatopHas

50 . 1 0.5
pabota «/3ydyeHue TKkaHel JKUBOTHBIX»
Opranbl. Cucremsl opranoB. JlaboparopHas

o1 pabota «/3y4ueHue opraHoB I[BETKOBOTO 1 0.5
pacTeHus»

52 Ormopa Tena opraHu3MoOB 1

53 JIBr>KeHHE OpraHu3MOB 1

54 [Intanue opranu3sMoB 1

55 [TuTanue MO3BOHOYHBIX )KUBOTHBIX. 1
[TuieBapuTenbHas cucTeMa 4ejloBeka

56 JIpIxaHue opraHu3MoB 1

57 JlpIxaHue MO3BOHOYHBIX )KUBOTHBIX M U€IOBEKa 1

58 TpancnopT BeliecTB y OpraHu3MoB 1

59 KpoBeHocHas cucTtemMa 03BOHOYHBIX 1
KHBOTHBIX U Y€JIOBEKa

60 Brlaenenue y opranu3moB 1

61 3amura y OpraHu3MoB 1

62 MMMyHHas cucTeMa 4enoBeKa 1

63 Pa3npaxuMoCTh U peryisuus y OpraHu3MoB 1

64 I'ymopanbHast peryasius 1 SHI0KpUHHAs 1
crcTeMa KUBOTHBIX M YeJIOBEKa

65 @DopMBI Pa3MHOKEHUS OPIraHU3MOB 1

66 [TosoBOE pa3MHOKEHNE 1

67 Meiio3 1
I'ameTorenes. O6pa3oBaHue U pa3BUTHE

68 MOJIOBBIX KJIeToK. JlabopaTopHas pabota 1 05
«M3ydyeHue cTpoeHHs MOJIOBBIX KJIETOK Ha
TOTOBBIX MHUKpOIIpErapaTax»

69 WupuBuyanbHOE pa3BUTHE OPraHU3MOB — 1

OHTOI'CHE3




3axiajika OpraHoB U TKaHEW U3 3apOJIbIILIEBbIX

70 1
JIMCTKOB
Poct u pa3zButue xuBoTHbIX. JlabopaTopHas

71 pabota «BpIsBI€HNE TPU3HAKOB CXOJICTBA 1 0.5
3apoJiblIIel IO3BOHOYHBIX KUBOTHBIX)

Pa3zmHoOXeHUE U pa3BUTHE PACTECHHUIA.

72 Jlaboparopnas pabota «CTpoeHHE OPraHOB 1 0.5
Pa3sMHOXEHHUS BBICUIMX PACTEHUI»

73 VcTopus CTaHOBJIEHUS U Pa3BUTHUS I€HETHUKU 1
KaK HayKH
OCHOBHBIE TIOHSITHS U CHMBOJIBI T€HETHUKH.

74 JlabopartopHnast pabota «JIpozodmiia kak 00bEeKT 1 0.5
TCHETHYECKUX MCCIICTOBAHMIN
3aKOHOMEPHOCTH HaclleI0BaHMsI TPU3HAKOB.

75 Monorubpuanoe ckpemuBanue. [Ipakrnieckas 1 05
pabota "H3ydyeHue pe3ynbTaToB '
MOHOTHOPHUIHOTO CKPEIIUBAHUS Y Ip030(ub!"

76 [{uTonornyeckre OCHOBBI MOHOTHOPHIHOTO 1
CKpeLIMBaHUs

77 Amnanusupytoniee ckpenBanue. Hemonxoe 1
JOMUHHUPOBAHHE
Jurnbpunnoe ckpemubanue. [Ipaktuueckast

78 pabota «/3ydyeHue pe3ynbTaToB AUTHOPHUIHOTO 1 0.5
CKpEIIUBaHUS Y APO30DUITBI

79 [{uTonornyeckre OCHOBBI AUTHOPHITHOTO 1
CKpEeLIMBaHUs

80 CrerieHHOE HaclleJIOBaHUE TTPH3HAKOB 1

81 XpOMOCOMHAas TEOPUSI HACTEICTBEHHOCTH 1

82 I'eneTnka mosa 1

83 I'eHoTHI KaK LIEJOCTHAS CUCTEMA 1

84 ['eHeTMUECKNIT KOHTPOJIb PA3BUTHSI PACTEHUN, 1

JKHMBOTHBIX W YCJIOBCKaA




N3MeHUYHBOCTh MPU3HAKOB. BHibl

85
W3MEHYUBOCTH
86 MoaubukamoHHass K3MEHYUBOCTh
BapuanonHslii psj v BapualiioHHast KpuBasi.
Jlaboparopuas pabota «Vccienoanue
87 3aKOHOMEPHOCTEH MOAU(PUKAITMOHHON 0.5
M3MeHYUBOCTH. [locTpoeHHEe BapHaIHOHHOTO
psAlla U BapuallMOHHOW KPUBOW
88 I'enoTunmnyeckast U3MEHUYUBOCTD.
KoMOuHaTHBHASI HF3MEHUYNBOCTH
MyTauroHHas U3MEHUYUBOCTh. [IpakTruyeckas
89 pabota «MyTtanuu y qpo30¢huisl (Ha TOTOBBIX 0.5
MUKpOIIpenaparax)»
90 3aKOHOMEPHOCTH MYTAI[MOHHOTO MpoIiecca.
ONUTCHETHKA W STTUTCHOMHKA
91 I'eneruka yenoseka. [IpakTudeckas padbora 05
«CocraBieHe U aHaIU3 POJAOCIOBHOMN
92 Metoabl METUIIMHCKOW T€HETUKH
3HaueHue MEeIUIIUHCKON TeHETUKU B
93 MIPEIOTBPAICHUH H JICYCHUN TeHETUICCKUX
3a00NIeBaHUI YeTTOBEKa
OcHoBHble MOHATHUS cenekiun. JlabopaTopHas
94 pabota «3yyeHue copToB KyIbTypHBIX 0.5
pacTeHuii ¥ MOPOJI JOMAITHUX KUBOTHBIX)»
MeToapl CEeNeKIMOHHOM pabOoTHI.
95 JlaGopaTopHnas padora «3yueHre MeTo10B 0.5
CEJIEKIIUU PACTECHUIN»
9% JIoCTHXKEHHSI CeJICKITUN PACTCHUI M JKUBOTHBIX.
ITpaktuyeckas padorta «[IpuBHuBKa pacTeHUII»
97 CoxpaHeHne, U3y4eHHEe U UCTIOJIb30BaHUE
TCHETHYECKUX PECypPCOB
98 buoTtexHonorus kak Hayka ¥ OTpaciib 0.5




npousBojacTBa. [IpakTuueckas pabora
«M3ydyeHne 00bEKTOB OMOTEXHOJIOTHUI
99 OCHOBHBIC HAIIPABIICHUS] CHHTETUYCCKON 1
OuoIoTHH
100 XpOMOCOMHAsI U TeHHAst UHKEHEPUS 1
101 MeaunuHcKe OMOTEXHOJIOTHI 1
102 Pe3epBHbIit ypok. HOBTE)peHI/Ie, 00001eHme, 1
cHCTEeMaTH3aIlHs 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 135
11 KJIACC
No KommuecTBo yacos Jlara ONEKTPOHHBIE
/i Tema ypoxa Bcero Konrponbhbie = [IpakTrueckue = HU3Y4CHUS unpoBble
o0Opa3oBaTebHbIC
paboThI padoThI pecypeeI
1 OBosmonnonHas teopus Y. Jlapsuna 1
2 JIBUoKyIIIHEe CUITBI DBOJIIOIIMK BUIOB 110 Y. 1
HapBuny
3 Bboprba 3a cymecTBoBaHue, €CTECTBEHHBIN U 1
UCKYCCTBEHHBIN 0TOOD
4 DopMUPOBAHHE CUHTETUYECKON TEOPHH 1
SBOJTIOINH
5 Oransl 3BOITIOIMOHHOTO MpoLecca: 1
MHUKPOAIBOJIIOIHS 1 MaKPOIBOIFOIIHS
5 [Momynsiust — syeMeHTapHas eANHUTIA 1
HBOIIOIIUU
3aKoH reHeTHYecKoro paBHoBecus Jx. Xapaw,
7 B. Baiin6epra. Jlabopatopuas pabora 1 05
«BrIgBIIeHNE N3MEHYHBOCTH y 0CO0EH OHOTO '
BUIa»
8 DneMeHTapHbIe (GaKTOPHI IBOTIOIUN 1
9 Oddext ocHoBaTenss. DHPekT OYTHIIOIHOTO 1




10

TOpJIbIIIKa

Murpanuu. U301y nomysiui:
reorpaduyeckasi, OnoJIorndecKas

11
12

13

EcTtecTBeHHBIN 0TOOP — HAIPaBIISAIONIUN
(bhakTop IBOIIOIHH

[TonoBoii oT60p

[IpucrnocobaeHHOCTh OPraHu3MOB KaK
pe3ynbTaT MUKpodBomonuu. JlaboparopHas

pabora «M3ydyenue apoMopdo30B u
U/IM0AANITAlUI Y PACTCHUH U )KUBOTHBIX)»

0.5

14

[Tpumeps! mpUCTIOCOOICHHH Y OpPTraHU3MOB:
MopdooruuecKue, (HU3n0IOrHIeCKue,
OMOXHMUYECKHE, ITIOBEICHYCCKHUE.
JlaGopaTtopHnas pabora «IIpucnocobneHus
OpPTaHW3MOB M HX OTHOCHTEIIHHAS
1eNIeCO00Pa3HOCThY

0.5

15

Bun, ero kputrepuu u CTpyKTypa.
JlabopaTtopHas pabota «CpaBHEHHE BUIOB 110
MOP(}HOIOTHUECKOMY KPUTEPHIO)

0.5

16

Crpykrypa Buza

17
18
19

20

Bunoobpa3oBanue kak pe3ynbTaT
MUKPO3BOIIOLUU

CBs13b MUKPOIBOJIIOIH 1 SITHIEMHOIOTUN
Makposontonus. [TaneonTonoruueckue
METO/Ibl U3YUEHUS IBOTFOIIUN
buoreorpaduueckre METOIbI U3YUCHUS
ABOJIIOLIUU

N e

21

DOMOPHOIOTUYECKHE U CPABHUTEIHHO-
MOP(OJIIOTHUECKHE METOIBI N3YICHHUS
ABOJIIOIUHU

22

MOJ'ICKYJ'IHpHO-F CHCTHYCCKHC, OMOXMMUYECKHUE
N MaTEMAaTUYCCKHUE METOJAbI NU3YUCHU A




9BOJJIIOLIMH

23 OO01mre 3aKOHOMEPHOCTH BOJTIOIHH

24 AnantuBHas paauaius. HepaBHOMEpHOCTD
TEMITOB BOJIIOIINU

o5 HaydHble rumoTessl MpONCX0XKICHNS )KU3HH Ha
3emie

2 JloHay4HbIe PeCTaBICHUS O 3aPOKICHUN
KHU3HU

27 OcHOBHBIE 3TaIlbl HEOPraHUYECKOW IBOJIIOLIUU

28 ['unoTe3sl 3apoKICHUS )KU3HA
Uctopus 3emiuan 1 METOABI €€ N3yUCHHS.

29 JlaboparopHas pabota «3ydeHue u onvcanue 0.5
HCKOITaeMBIX OCTATKOB JIPEBHUX OPTaHU3MOB)

30 HavanpHble 3Tanbl opraHu4ecKoi IBOJIIOLNUN

31 DBOJIOIHUS DYKAPUOT
OCHOBHBIE ITaITBI YBOJIOIUH PACTUTEILHOTO

30 mupa. [Ipaktuueckas padota «/3yuenue 05
0COOEHHOCTEH CTPOEHHUS PACTEHUN Pa3HBIX '
OTJIEJIOBY

33 OCHOBHBIE TaITbl YBOJIOIIH KHBOTHOT'O MHpa
DBoumonus )KUBOTHBIX. [IpakTideckas padoTa

34 «M3yueHne ocoOeHHOCTEN CTPOSHUS 0.5
MIO3BOHOYHBIX JKHBOTHBIX)

35 PazButue xxu3HM Ha 3emMIie 10 Ipam U
nepuojiam

36 MaccoBble BBIMUPAHHUSI — 3KOJIOTHYECKHE
KPHU3HUCHI POIILIOTO

37 CoBpeMEHHBIN YKOJIOTUYECKUNA KPU3UC, €ETO
0CO0EHHOCTH

38 CoBpeMeHHast CHCTeMa OPTaHNYECKOT0 MUPa

39 OCHOBHBIE CHCTEMAaTHYECKHE TPYIIITHI




OpraHu3MOB

40 AHTpONOJIOTHSI — HayKa O YEJIOBEKE 1

M PasButre npencraBiaeHui 0 MPOUCXOXKIACHUN 1
YyeloBeKa
MecTo uenoBeka B CHCTEME OPraHHYECKOT0

42 mupa. JlaboparopHas padora «/3yuenue 1 05
0COOEHHOCTEH CTpOEHUS CKelleTa YeJIOBEKa, '
CBSI3AHHBIX C TIPSIMOXOXKICHUEM))

43 JIBI>KyIIIME CUITBI AaHTPOIIOTEHE3a 1

44 CooTHorieHre OMOJIOTHYECKUX U COIUATBHBIX 1
(aKkTOpOB B aHTPOIOreHE3E

45 OCHOBHBIE CTaIMM AHTPOIIOTEHE3a 1

46 [TaneoreHeTrka u majaeoreHOMHUKA 1

47 DBOJIIOIHSI COBPEMEHHOTO YeJIOBEKa 1
UYenoseueckue packl. [Ipaktuyeckas padbora

48 «M3yueHune 3KOIOTHYECKUX aanTaiui 1 0.5
YeII0BEeKay

49 MexaucuuIImHapHble METOAbI aHTPOIIOJIOTUN 1

50 3apoKAEHUE U Pa3BUTUE DKOJOTUU 1
Mertoas! 3xonoruu. JJaboparopHas padora

51 «3y4eHne METOI0B HKOJIOTHIYECKUX 1 0.5
UCCIIEIOBAHUI»

50 3HaueHNe SKOJOTUUECKUX 3HAHUHN st 1
YeroBeKa

53 Dkonornyeckue HaKTopsl 1
Abuotnueckue pakropbl. CBET Kak

54 sKkosornueckuii pakrop. Jlaboparopuas padora 1 05
«BbIsBIIEHNE TPUCTIOCOOICHUN OPraHU3MOB K '
BIIUSTHUIO CBETA»

55 Abuotnueckue pakropsl. TemmnepaTypa Kak 1 05

sKoJsioruueckuit gpaxrop. JlaboparopHas padora




«BpIsiBIEHNE TPUCTIOCOOICHUH OPTraHU3MOB K
BIIMSIHUIO TEMIIEPATYPbD»

Aobuotnueckue hakTopbl. BiakHOCTh Kak
sKkosiornueckuit ¢pakrop. JlabopaTopHas padora

56 9 1 0.5
«AHaTOMHYECKHe 0COOEHHOCTH PACTEHUH U3
Pa3HBIX MECT OOUTAHHSI
57 Cpenpbl oOuTaHUs OPraHu3MOB 1
58 Buonornyeckue putmMbl 1
59 XKuznennsie popMbI OpraHU3MOB 1
60 buotnueckue GakTopsl 1
61 3HaueHne OMOTUYECKHUX B3aNMOJIEHCTBUI ISt 1
CYIIIECTBOBaHHS OPTaHU3MOB B CpeJie OOMTaHUS
62 DKOJIOTUYECKHE XaPaKTEPUCTUKH MOMYIISIHH 1
OCHOBHBIE TIOKA3aTEIH MOIYJISIUH:
63 YUCJICHHOCTb, INIOTHOCTh, BO3pACTHAS U 1
MI0JIOBasi CTPYKTypa
OCHOBHBIE TIOKA3aTEIH MOIMYJISIUH:
64 POXKIAEMOCTB, IPUPOCT, TEMII POCTAa, 1
CMEpPTHOCTH, MUTPAIIHH
65 DKoJorudeckas CTpyKTypa MmoImyJIsiiu 1
66 JlnHamMuKa NOMyJISALNU U €€ PETyJIALHNs 1
67 KpuBble pocta UNCIIEHHOCTH MOMYJISALIUH. 1
KpuBbie BEDKUBaHHS
Okonoruyeckas Hu1Ia Buaa. JlabopaTtopHas
68 pabota «lIpucmnocoOnenus ceMsH pacTeHu# K 1 0.5
pacceIeHuIo»
69 Bun xak cucrema momynsmui 1
70 3aKOHOMEPHOCTH TIOBEJICHHUS M MUTPAITHIA 1
KUBOTHBIX
71 Co00111eCTBO OPraHU3MOB — OUOIIEHO3 1
72 DKocucTemMa Kak OTKpbITasi cucTeMa 1




KpyroBopor BelecTB 1 NOTOK SHEPTUU B

73 1
9KOCUCTEME

74 OCHOBHBIE TTOKA3aTeNId YKOCHCTEMBI 1

75 DKOJIOTHYECKUE TTUPAMUIBI 1

76 N3meHeHus cooOIeCTB — CYKIIECCUH 1

77 [TpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI 03€p U 1
peK. DKOCUCTEMBI MOPEH U OKEaHOB

78 [Tpuponnsie OKOCHCTEMBL. DKOCUCTEMBI TYHID, 1
JIECOB, CTEIICH, TyCTHIHB

79 AHTpPOIIOT€HHBIE IKOCUCTEMBbI 1

80 Ypboakocuctemsl. [Ipaktudeckas pabora 1 05
«3yueHue u onucanue ypooIKOCUCTEMBI» '

81 3aK0H0Me£)HOCT£1 (dbopMUpOBaHUS OCHOBHBIX 1
B3aMMOJICHCTBHI OPraHU3MOB B IKOCHCTEMAaX
MexaHn3MBbl BO3AEUCTBUSA 3arpsA3HEHUM pa3HbIX

82 TUIIOB Ha CyOOpTraHU3MEHHOM, 1
OpTaHU3MEHHOM, TIOMYJISIIHOHHOM U
9KOCUCTEMHOM YPOBHSIX

83 buocdepa — obmernnanerapHas 060109k 1
3emn

84 VYyenne B. U. Bepranuckoro o 6uocdepe 1

85 3aKOHOMEPHOCTH CYIIeCTBOBaHMsI OHochepbl 1

86 KpyroBopoThI BeliecTB U OMOT€OXUMHYECKHE 1
IUKJITBI

87 3oHanbHOCTH 6uochepsl. OCHOBHBIE OMOMBI 1
CyIIHN

88 YcroitunBocTh Ouochepsl 1

89 DKOJIOTHIECKUE KPU3UCHI U KX TIPUYNHBI 1

90 BosneticTBue denoBeka Ha 6uochepy 1

91 AHTpPOTIOTEHHOE BO3/ICHCTBHE HA 1

PACTUTENbHBIA U dKUBOTHBIA MUP




92 Oxpana npupos! 1
93 OCHOBHbBIC TIPUHIIUITBI YCTOHYNBOTO Pa3BUTHS 1
YeJIOBEYECTBA U ITPUPOJIBI
PanmonansHOE MPUPOIOIIOIL30BAHNE U
9 COXpaHEHHE OMOJIOTHYECKOT0 Pa3HOOOpasus 1
3emiu
95 O6o006menue mo Teme «MHUKPOIBOIIONHUS U €€ 1
pPE3YIIbTAThD)
9% O606mieHne o Teme «MaKpOIBOIIOIUS U €€ 1
pEe3yJIbTaThD»
97 O606menne o Teme «IIpoucxoxacHue u 1
pa3BUTHE KU3HU HA 3eMIIC»
98 0600611eHne 1o TeMe «IIporcxoxacHue 1
YeJIOBEKa — AaHTPOIIOTCHE3Y
99 O6006meHne o TemMe «IKOJOTHS — HayKa O 1
B3aMMOOTHOIICHHUIX OPTaHU3MOB)
100 O6061enne no Teme «OpraHu3Msl U cpesia 1
oOUTAHUS
101 O6o6meHI/Ee 10 TeMe «DKOJIOTUS BUIOB U 1
TIOTTYJISIITHI»
102 O6006menue o Teme «buocdepa — rmodanbHas 1
9KOCUCTEMAY
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7.5




ITPOBEPAEMBIE HA EI'D ITIO BUOJIOT'HUA TPEBOBAHUA K PE3YJIBTATAM
OCBOEHHA OCHOBHOM OBPA30BATEJBHOM MPOT'PAMMBI CPEJTHEI'O

Kon
MIPOBEPSIEMOTO
TpeOOBaHM

OBLIET'O OBPA3OBAHUA

[TpoBepsiembie TpeOOBaHUSI K IPEAMETHBIM PE3yJbTaTaM OCBOCHHUS
OCHOBHO# 00pa30oBaTeIbHON MPOTPaMMBI CPETHETO O0IIEro 00pa3oBaHuUs

ChopMupoBaHHOCTh 3HAHUI O MecTeé W POJM OHOJOTHH B CHUCTEME
€CTECTBEHHBIX HayK, B dhopMupoBaHUH COBPEMEHHOM
€CTECTBCHHOHAYYHOW KapTUHBI MUpPA, B TMO3HAHWHM 3aKOHOB MPUPOJIBI U
pEIICHUN JKU3HCHHO BAXKHBIX COIMATBHO-ITHYECKHX, SKOHOMHYCCKHX,
HKOJIOTHYECKUX IMPOOJIEM 4YeJIOBEYECTBA, a TAKXKE B PEIICHHH BOIPOCOB
paIMOHATBFHOTO TPUPOJIOTIONH30BAHNUSA, B (HOPMUPOBAHUH IIEHHOCTHOTO
OTHOILIEHHSI K MPHPOJIE, OOIIECTBY, YEJIOBEKY; O BKJIAJE POCCHICKHX W
3apyO0eKHBIX YIEHBIX — OMOJIOTOB B Pa3BUTHE OHOJIOTHH

Brnanenue cucreMoii 3HaHUI 00 OCHOBHBIX METOJaX HAYYHOTO IMO3HAHHMA,
UCMOJIb3yeMbIX B OHOJIOTMUECKUX HCCIEIOBAHUAX MKHUBBIX OOBEKTOB HU
9KOCUCTEM  (ONKCaHUE, U3MEpEHue, IpoBeleHUE  HAOIIOACHUN);
croco0amu BBISIBIIEHUS M OLIEHKH aHTPOIIOT€HHBIX U3MEHEHHH B IPUPOJIE.
YMeHue BBIIBUTaTh THIOTE3bl, MPOBEPATh HMX HSKCHEPUMEHTAIHHBIMH
cpeacTBaMu,  (GOpPMYNIHMpYys  LeNb  HUCCIENOBaHUS,  AaHAIM3MPOBATH
MIOJTyYCHHBIC PE3YJIbTATHI U JIEJIaTh BHIBOJIBI.

BbisiBieHMe  3aBUCHMMOCTH ~ MEXJIy  MCCIEIyeMbIMH  BEIMYMHAMH,
O0OBSICHEHHE TIOJYYCHHBIX PE3yJIbTaToB M (OPMYIHPOBAHUE BBIBOJIOB C
UCIOJIb30BAHUEM HAayUYHBIX TOHATUH, TEOPUI U 3aKOHOB

YMeHue BiaJeTh CUCTeMOW OMOJOrMUYeCKUX 3HAHUHM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIAraroye OUOJIOrMYeCKUe TEPMHUHBI U MOHATHSA (KU3Hb, KIIETKA,
TKaHb, OpPTaH, OPTaHu3M, BUJI, MOMYJISILIU, SKOCHCcTeMa, OuoIieHo3, orocdepa;
METadOoJIM3M, TOMEOCTa3, KJIETOYHBbIH HWMMYHHTET, OHOCHHTE3 Oelka,
OMOMoNMMepbl, UCKPETHOCTb, CAMOPETYJIALMsA, CaMOBOCHPOU3BECHHE,
HACJIeICTBEHHOCTh, U3MEHUMBOCTh, JHEPrO3aBUCHMOCTb, POCT U Pa3BUTHE);
Ouosiornyeckue Teopuu: kiaerounas teopus T. [lIBanna, M. [lneiinena, P.
BupxoBa; kioHambHO-cenekTHBHOro wummyHurera I[I. Opmux, W.HM.
MeuHnKOBa, XpOMOCOMHAs Teopusl HaciencTBeHHocTH T. Moprasa, 3aKoH
3apoapimeBoro cxoxactsa K. bapa, spomonnonHas teopus Y. JlapBuHa,
CHUHTETHYECKas TEOpHs 3BOJIOLUH, Teopusl aHTponoreHesa Y. JlapBuHa;
teopusi ouoreonenoza B.H. Cykauépa; yuenue H.M. BaBunoa o nenrpax
MHOTr000pa3usi ¥ MPOUCXOXKIEHHUS KyJIbTYPHBIX pacTeHuil, yuenue A.H.
CeBeprioBa 0 MyTAX ¢ HaOpaBIEHUAX HSBOJIOUMH, ydyeHue B.I.
Bepnaackoro — o 6uocdepe);

3aKOHBI (€IUHOO0Opa3usi MOTOMKOB IIE€PBOTO IOKOJIEHUS, paclleIUIeHUs
IIPU3HAKOB, HE3AaBUCUMOrO HacieloBaHus Ipu3HakoB ['. Mengaens;
CIEIUIEHHOTO HAacJelI0BaHUs NMPU3HAKOB U HApPYLICHUS CLEIUICHUS] T'€HOB
T. MopraHa; roMOJIOTUYECKUX PAJOB B HACJIEACTBEHHOW HW3MEHUYMBOCTHU
H.U. BaBunosa; renernyeckoro pasHoBecus . Xapau u B. Baitn6epra;
3apoapiieBoro cxojcta K. bapa; Ouorenerndeckuii 3axkoH J. ['ekkens,
®. Mromiepa);

MPUHLIMIIBI (YUCTOTHI FaMET, KOMIUIEMEHTAPHOCTH);

npaBuwia (MuHuMyMma FO. JIuOuxa, SKOJIOTMYECKOM NHUpaMUIbl YHCEN,
OMOMAacCHl M DHEPTHUH);

runote3sl  (koauepsatHoid AWM. Omnapuna, nepBuyHoro OymboHa JIX.
Xomnneitna, mukpochep C. Doxkca, pudoszuma T. Uek)

VYmMmenue peiiaTb  IIOMCKOBEBIC OHOJIOrHYECKHE 3aga4d; BbIIABJIATH




MPUYHUHHO-CJIEICTBEHHBIE CBA3U MEXIY HCCIEIyeMbIMU OMOJIOTMYECKUMU
00bEKTaMH, TIPOLIECCAMU W SIBJICHUSMHU; JEaTh BBIBOJBI U IMPOTHO3BI HA
OCHOBAHHH IIOJIYYEHHBIX PE3YJIbTATOB;

COCTaBJISATb TE€HOTUIIMYECKUE CXEMBbI CKPEILIMBAHMS JJI1 Pa3HbIX THUIIOB
HACJICOBAaHUs IPU3HAKOB Y OPraHM3MOB, COCTAaBIATb CXEMBI IIEpeHOCa
BEIIECTB M SHEPTHH B IKOCUCTEMaX (LU MUTAHUS, TUIIEBBIC CETH)

YMeHHne yCTaHaBIMBAaTh B3aUMOCBSA3H MEXIY CTPOCHHUEM U (DYHKIHSIMHU:
OPTaHOMJIOB, KJIETOK Pa3HBIX TKAaHEW, OpraHaMi M CUCTEMaMH OPraHOB Y
pacTeHMii, >KUBOTHBIX M YEJOBEKa; MEXIy 3TalaMi OOMEHa BEIIEeCTB;
dTanaMy KJICTOYHOTO UKJIA M )KU3HEHHBIX IIUKJIOB OPTaHU3MOB; dTallaMU
SMOPHOHAILHOTO PA3BUTHUS; TEHOTUNIOM M (PeHOTUIOM, (EHOTHIIOM U
daxkTopamu cpenpl OOWMTaHMS; TPOLECCAMU SBOJIOLHH; JBIKYIIUMHU
CHJIaMH  aHTPOIIOT€HE3a; KOMIIOHEHTaMH pa3IM4YHBIX JKOCHCTEM U
IPUCIIOCOOTICHUSIMHA K HUIM OPTraHW3MOB

YMeHue BBIIENATh CYIIeCTBEHHBIEC TPU3HAKHU:

CTPOCHHUSI BHPYCOB, KJIETOK NMPOKAPHOT U IYKAPUOT; OJHOKIETOUHBIX U
MHOTOKJIETOYHBIX OPraHU3MOB, BHJIOB, OHOI€OIICHO30B, JKOCHCTEM U
onocdepsl; CTpOSHHs] OPraHOB U CHUCTEM OPraHOB PACTEHUH, )KMBOTHBIX,
YeJI0BEKa; MPOIECCOB KHU3HEISATSILHOCTH, MPOTEKAIOIINX B OpraHU3Max
pacTeHMii, JXKUBOTHBIX W YeNlOBEeKa; OMOJIOTMYECKHX MpPOIECCOB: oOMeHa
BemecTB (Merabonu3M), HMHPOpPMAMK W TPEBPAIICHUS DSHEPIHH,
OpoXeHHs, AaBTOTPOPHOTO H  TETEPOTPOPHOTO THUIOB  MUTAHUA,
doTocHHTE3a W  XEMOCHHTE3a, MHTO3a, Mei03a, TaMETOreHe3a,

sMOpuoreHesa,  MOCTAIMOPUOHAIBHOIO  Pa3BUTHUS,  Pa3MHOXKEHMS,
WHAUBUAYAIILHOTO Pa3BUTHSl OpraHu3Ma (OHTOT€HEe3a), B3aWMOJCUCTBUA
TEHOB, reTepo3nca; JIEUCTBUI HMCKYCCTBEHHOTO otbopa,

CTaOMJIM3UPYIOLIETO, JABIKYLIETO U  Pa3pbIBAIOLIETO €CTECTBEHHOIO
0TOOpa; AJIONAaTPUYECKOT0 U CUMIATPUYECKOTO BHI000pa30BaHHUS;
BIAMSIHUSA  JIBIKYIIMX CHUJ  JBOJIOUMU Ha TeHO(MOHJ MOMYJISILNH;
MPUCIIOCOOJIEHHOCTH OPraHu3MOB K Cpele OOuTaHMs, 4YepeOBaHUS
HAIpPaBJICHU! DBOJIIOIUM; KPyroBOpOTa BEIIECTB M IIOTOKA DHEPIHMM B
HKOCHUCTEMAX

ChopMUPOBAaHHOCTh YMCHHSI  BBIICIATH  CYIIECTBEHHBIC IPU3HAKH
BUPYCOB, KIJIETOK TMPOKAPHOT H OYKAPUOT, OJHOKIETOYHBIX U
MHOTOKJICTOYHBIX OPTaHW3MOB, BHJOB, OHOTEOIICHO30B W DKOCHCTEM;
OCOOCHHOCTH TIPOIIECCOB OOMEHa BEIECTB U MPEBpAIlCHUS SHEPTruu B
KJIeTKe, (OTOCHHTE3a, TUIACTUYECKOTO U DHEPreTHYECKOro OOMeHa,
XEeMOCHHTE3a, MHTO3a, Meio3a, OIUIOAOTBOPEHHUS, pAa3BUTHSI W
Pa3MHOXKCHUS, WHIUBUAYATBHOTO Ppa3BUTH OpraHm3Ma (OHTOreHe3a),
O0pbOBI 3a CYIIECTBOBAHHE, €CTECTBEHHOTO OTOOpA, BHI000pa30BaHMUS,
MPHUCIIOCOOJICHHOCTH  OPraHU3MOB K  cpele  OOWTaHUWs,  BIIHMSHHS
KOMITIOHEHTOB JKOCHUCTEM, AHTPOIOTCHHBIX H3MEHEHUH B JKOCHCTEMax
CBOCH MECTHOCTH, KPyroBOpPOTa BEIICCTB W IPEBPANICHHS SHEPTUU B
ouocdepe

YMeHue Mucrnoiab30BaTh COOTBETCTBYIOLIME APIYMEHTHI, OMOJOTHYECKYIO
TEPMHHOJIOTHIO M CHUMBOJHKY JUIS JOKa3aTENbCTBA POJCTBA OPTaHU3MOB
pa3HBIX CHUCTEMATHUYECKUX TPYIII; B3aMMOCBS3M OPTaHU3MOB W CPEIIbI
oOWTaHUs; €IUHCTBA YEJIOBEUYECKHX pac; HEOOXOIUMOCTH 3I0POBOTO
oOpaza JKM3HH, COXpaHEHHUsS pa3HOOOpa3usi BHIOB M DKOCHCTEM Kak
YCIIOBUS COCYIIIECTBOBAHUS TIPUPOJIBI U YEIIOBEUECTBA

YMeHHe  KpUTHYECKH OLEHHBaTh HH(POpMANHI0  OMOJOTHYECKOTO
COZICP)KAHMSA; HMHTEPIPETHPOBATh OSTHYECKHE AaCHEKThl COBPEMEHHBIX
UCCIICIOBaHUI B OMOJIOTHH, MEIUIIMHE, OMOTEXHOJIOTUHU; PAacCCMaTPUBATh




r00aabHBIE KOJIOTHYECKUE TTPOOIEMbI COBPEMEHHOCTH, (hOPMHUPOBATH 10
OTHOIICHHUIO K HUM COOCTBEHHYIO TTO3UITUIO

IHHEPEYEHbD 3JIEMEHTOB COAEPKAHMUAA, ITPOBEPAEMBIX HA EI'I 110

BNOJIOI'NAN

Kon

[IpoBepsieMblil AJIEMEHT COJEPHKAHUS

buonorusa xax HayKa. ’KuBble cucTeMbl U X HN3YUCHHUEC

11

CoBpemenHass Ouonoruss — KOMIUIEKCHAasT Hayka. buojormdyeckue HaykKu U
u3y4aeMble UMH TpoOsieMbl. DyHIaMEHTalIbHBIC, NPUKIATHBIE U IOMCKOBBIC
HAy4YHBIE UCCIIEIOBAaHUS B OMOJIOTHH.

3nauenue Owuosiornd B (OPMUPOBAHWU COBPEMEHHOW €CTECTBEHHO-HAYYHOU
kaptunel mupa. llpodeccun, cBsizanHbie ¢ Ouosioruei. 3HaueHue OHMOJOTHU B
MPAaKTUYECKOW JIEATETbHOCTH  4YeJIOBEKAa: MEAMUIMHE, CEJIbCKOM  XO3SHCTBE,
MIPOMBILIIIEHHOCTH, OXPaHEe IPUPOIbI

1.2

13

2.1

XKusble cucrembl Kak InpeaMeTr HM3ydeHus Ouonoruu. CBOWCTBA >KHUBBIX CHCTEM:
€AUHCTBO XUMHYECKOIO COCTaBa, JAMCKPETHOCTb M ILEJIOCTHOCTh, CIIOXKHOCTh U
YIOPSA0YEHHOCTh CTPYKTYPBHI, OTKPBITOCTb, caMOOpraHu3aLus,
CaMOBOCIIPOU3BEEHHUE, PA3APAKUMOCTb, U3MEHUYUBOCTD, POCT U Pa3BUTHE.

YPOBHM OpraHu3anuy >KMBBIX CHCTEM: MOJIEKYJISIPHBIN, KJIETOYHbBIN, TKaHEBBIH,
OpTraHU3MEHHBIH, MOMYJIAINOHHO-BHIOBOH, SKOCHCTEMHBIN (OMOTeOIEHOTHYECKHIN),
o6uocdepnsiil. [Iponeccel, mpoucxoasiye B )KUBbIX cucteMax. OCHOBHbIE ITPU3HAKU
xuBoro. JKu3Hb Kak (hopma CyIecTBOBaHUSI MATEPUU

Metonet  Ouonoruueckoil Hayku. HaOmrogeHue, wu3MepeHHe, HSKCIEPHUMEHT,
cucremaTtusanus, Meraanains. [lonsitie o 3aBUCMMOI U HE3aBUCUMOM MIEPEMEHHOM.
IInanupoBanue »skcnepumenta. [locTaHoBka U mpoBepka rumnore3. Hynesas
runore3a. llonarue BeIOOpkM U €€ qocTOBEepHOCTH. Pa3bpoc B OHMOIOrHMUECKHX
naHHbIX. OLIEHKa TOCTOBEPHOCTH MOJYYEHHBIX Pe3yibTaToB. IIpUunHbl HCKakeHUs
pe3ysbTaToB 3KcnepuMeHTa. [IoHsATHE cTaTUCTUUECKOT O TecTa

Knerka kak Onojorudeckas cucrema

Knerka — cTpykTypHO-QYHKIMOHANbHAs €IWHUIA >XUBOro. Mcropus OTKpBITUS
kinetku. Pabotel P. T'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M.
[Ineiinen, P. BupxoB). OcHOBHBIE NIOJIOKEHUSI COBPEMEHHON KJIETOUHOM TEOpHUH.
MeTtoabl MOJNEKYISIpHONH U KJIETOUYHOW OMOJIOTMH: MHKPOCKOIHUS, XpoMaTtorpadus,
aneKkTpodope3, METOJ MEYEHBIX aTOMOB, AU(depeHInaIbHOe eHTpU(yTrupoBaHue,
KYJIbTUBUPOBAHUE KIIETOK

2.2

XHUMHUYECKUN COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTpaMUKpOdJIeMeHThl. Bona u e€
pOJib  KaK pacTBOpPUTENS, peareHTa, ydyacTHe B CTPYKTYPHUPOBAaHUHM KIIETKH,
TEIUIOpEeryIaluu. MuHepanbHble BEelIecTBa KIETKH, UX OuoJjoruyeckas poib. Poib
KAaTHOHOB U aHUOHOB B KJIETKE.

buonornveckue nomumepsl. benku. AMUHOKUCIOTHBIN cocTaB 0enkoB. CTPYKTYyphl
6enkoBoil Mosekynbl. [lepBuuHas cTpykrypa Oenka, nmentuaHas cBsizb. Bropuunas,
TpeTUYHasi, YeTBepTHYHAs CTPYKTypbl. JleHarypamus. CBoiictBa  O€nKOB.
Knaccudukanms 6enkos. bruonornueckne QpyHKIUN OSIKOB.

VYrneBoabl. MoHocaxapuabl, AUCaxapuibl, OJUIOCaxapuabl U IOJIHCAXAPUIBL.
OO6muit mmaH cTpoeHHs U (PU3MKO-XMMUYECKHE  CBOMCTBA  YIJIEBOJOB.
buonornyeckne GyHKIUHU YTIIIEBOJIOB.

Jlumuger. T'mapodunbHO-THAPOGOOHBIE CcBOMcTBA. Kiaccudukammss TUmumoOB.
Tpurnuuepunsl, ¢ocdonaunuasl, BOCKH, cTepounsl. buonorndeckue (yHKIMU
nunuaoB. O0mmMe cBoicTBa OMOJOTHYECKUX MEMOpaH — TEKy4ecTh, CIIOCOOHOCTh K
CaMO3aMbIKaHHUIO, TOJIYIIPOHUIIAEMOCTb.

Hykneunosbie kucnorel. JHK wu PHK. CrpoeHue HYKIEHHOBBIX KHUCIOT.
Hyxneoruapl. Ilpunnun komruiemeHntapHoctd. IlpaBmiio Yapradda. Crpykrypa
JIHK — nBotinas cnupanb. MectoHaxoxaenne u Ouonorumdeckue pynkmuu JIHK.




2.3

2.4

Buae PHK. @yaxuuu PHK B knetke.

Crpoenne wmonekynsl AT®. Makpospruueckue cBs3u B Moiekyiae ATO.
buonornueckue ¢pynkiun AT®. BoccTaHOBICHHBIE NMEPEHOCUYUKH, UX (PYHKIIUU B
kietke. CexksenupoBanue /JHK.

CrtpykrypHast 6uonorus: 6uoxummueckre u onodusnueckue ucciae0BaHus cocTaBa
U IPOCTPAaHCTBEHHOU CTPYKTYpbl OMOMOJIEKYJI

Tunsl  kneToK:  3yKapuoTuyeckas M INpokapuorudeckas.  CTpyKTypHO-
(GbyHKIIMOHATIBbHBIE 00pPa30BaHMSI KIETKH.

CrpoeHre NpOKapUOTHYECKON KieTku. Kieroynas cTeHKa OakTepuii U apXeu.
OcoOeHHOCTH CTpOEHHsI TeTepOoTpOPHOM U aBTOTPO(HON MPOKAPUOTHUECKHUX
KJIETOK. MecTo U poJib MPOKapHOT B OMOLIEHO3aX.

Crpoenne u (GYHKIMOHUPOBAHUE OHyKapuoTHuecKoil kierku. [lmazmaTuueckas
MeMOpaHa (mrazmanemma). CTpykTypa Ia3MaTU4eckod memOpanbl. Tpancmopt
BEILIECTB Yepe3 IJIa3MaTHYECKyr0 MeMOpaHy: macCUBHbIN (auddy3us, ooneryéHHas
madQy3nsi), aKTUBHBIA (NMEPBHYHBIA ¥ BTOPUYHBIA AaKTUBHBIA TPAHCIIOPT).
[TomynponuniaeMocts MeMOpaHbl. PaboTa HaTpuii-KanueBOro Hacoca. DHJOLUTO3:
MUHONHKTO3, (aronuTo3. Dk301uTo3. Kierounas crenka. CTpykrypa u (yHKIUU
KJIETOYHOM CTEHKU PacTeHUM, TPHOOB.

Huromnnasma. [{lutozons. Lutockener. [Buxenue nuroriazmbl. OpraHouabl KIETKH.
OnHomMeMOpaHHBIE OpraHOUAbI KJIETKHU: 3HAoIuIa3Matudeckas cets (OI1C), anmapar
lonbmkn, TU30COMBI, UX CTpOeHHE M (YHKIUH. B3auMOCBSI3b OIHOMEMOpaHHBIX
opraHouioB KiaeTku. CTpoeHue rpaHyssipHOro peTukyiayMma. CHHTE3 pacTBOPUMBIX
OEJIKOB. Cunres KJIETOYHBIX MeMOpaH. I'mankuin (arpaHyJIpHBIi)
sHOMIa3MaTHUecKuil petukynyMm. CekpetopHas ¢(yHkuus amnmapata [oabax.
TpancriopT BellecTB B KJ€TKE. Bakyoyin pacTUTENbHBIX KIETOK. KIIETOUHBIN COK.
Typrop.

[TonyaBTOHOMHBIE OpraHOU B! KJIETKU: MUTOXOHIPUHU, TUIACTUIBL.

Crpoenre ¥ (QYHKIUM MUTOXOHApPUN M TwiacTul. IlepBUuHBIE, BTOpUYHBIE U
CJIO’KHBIE TUIACTUABI (POTOCHHTEZUPYIOLIUX dYKApHOT. XJIOPOIUIACThI, XPOMOILIACTHI,
JIEUKOIIIACTHI BBICIIUX PACTEHUN.

HememOpannbie opranounbl kietku CTpoeHne #  (QyHKIUM HeMeMOpaHHBIX
OpPraHouJIoB  KJeTKU. Pubocombl. MukpodunameHTsl. MBbIIIEUHbIE  KIETKH.
Muxkpotpy0Oouku. Knerounsiit nentp. CTpoeHne U ABMKEHHE KTYTUKOB U PECHUYEK.
MukpoTpyOouky nuToIua3Mel. LleHTprons.

Anpo. OOGomouka siipa, XpOMaTWH, KapHoIUla3Ma, SIPBIIIKHA, HUX CTPOCHHE U
¢bynkuuu. SnepHsiii  OGenkoBbli  MaTpukc. IIpocTpaHcTBEHHOE pacmonoXeHue
XpoMOcoM B UHTep(ha3HOM siipe. benku XpoMaTnHa — TUCTOHBI.

Knerounsle BkimtoueHuss. CpaBHUTENbHAs XapaKTEPUCTHKA KIETOK JYKapHOT
(pacTUTeNnbHOM, )KUBOTHOM, TpHOHOIT)

AccUMWISIIMSL U TUCCUMWIALIMSL — JIB€ CTOPOHBI MeTabonu3ma. Tumbsl oOMeHa
BEIIECTB: aBTOTPO(MHBIM M TreTepoTpoHBIA. YuacTHe KHCIopoJa B OOMEHHBIX
mporeccax. JHepreruyeckoe oOecredyeHue KIeTKu: mpeBpaiieHne ATO B
OoOMeHHbIX Tmporeccax. @DOepMEHTAaTUBHBIA XapakTep peakUud KJIETOYHOTO
Metabomm3ma. DEpMeHTHl, WX CTPOCHHE, CBOWCTBA M MEXAaHU3M JEHCTBUS.
Kodepmentsl. Otnnunst (epMEHTOB OT HEOPraHMYECKUX KaTalnu3aTtopoB. benku-
aKTUBATOPbl U OEIKU-UHTUOUTOPHI. 3aBUCUMOCTb CKOPOCTH (EPMEHTATUBHBIX
peaKIuii OT pa3IuYHbIX PaKTOPOB.

[lepBruHbIl cuHTE3 oOpraHudeckux BemecTB B Kiertke. dorocunres. Poib
XJloporiactoB B mpouecce (ortocuHTe3a. CBeroBas ©  TeMHOBas  (hazbl.
[IponykTuBHOCTH (hOoTOCHHTE3a. BiusHMe pa3nuyHbIX (AKTOPOB Ha CKOPOCTh
¢dorocunTesa. 3HaueHne HOTOCHHTE3A.

XemocuHTte3. Pa3zHooOpa3ue OpraHu3MOB-XEMOCHMHTETHUKOB: HUTPUPHULUPYIOLIHNE
OakTepuu, Kenez00aKTepuHu, CepoOaKTepHH, BOJIOPOJHBIC OaKTepuH. 3HAUYCHUE
XEMOCHHTE3A.




AHa’poOHbIe opraHm3Mbl. Bunmbl Opokenus. I[IpomykTel OpokeHHST W HX
UCIIONIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHM3MBI KaK OOBEKTHI
OMOTEXHOJIOTHHU ¥ BO30YyIUTEIN OOJIC3HEH.

AspoOHBIC OpraHU3MBI. DTaIbl JHEPTeTUYECKOT0 0OMeHa. [[oAroToBUTEeNBHBIN JTArl.
['mukonn3 — 6ecKUCIOpOAHOE pacUIeINIEHUE TIIOKO3bI.

buonornueckoe OKHUCIIEHHME, WJIH KIETOYHOE JAbIXxaHue. Poiab MHUTOXOHIpUM B
npoueccax oOuonorudeckoro okucieHus. Lluknuueckue peakuuu. OKUCIUTETHHOE
dbochopmmmpoBanue. [IpenmymiecTBa a’poOHOr0 MyTH OOMEHA BEIIECTB TEpeN
aHa’pOOHBIM. D(H(PEKTUBHOCTD SHEPTETHIESCKOTO OOMEHa

2.5
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Peakuuu MarpuuHoro cunres3a. [IpyHIMI KOMIUIEMEHTApHOCTH B pPeaKIMIX
MaTPUYHOTO CHHTEe3a. Peanmsauus HaciencTBeHHOW MH(opmanuu. ['eHeTnyeckuii
Koj, ero cBoiicTtBa. Tpanckpumnuusi — wMarpuusblid cuHTe3 PHK. Ilpuniumner
TPAHCKPUIILUUA: KOMIUIEMEHTAPHOCTh, AHTUIAPAIUIEIbHOCTh, ACHUMMETPUYHOCTD.
Tpancnauus u e€ stanbl. Yyactue TpancnmopTHeix PHK B OuocuHTese Oernka.
VYcnoBusa OuocuntTeza Oenka. KoaupoBanue amuuHokucinor. Ponb pubocom B
OouocuHTe3e Oenka.

Opranuzaiys TeHOMa y MPOKapHoTa M dYKapuoOT. Perynsius akTUBHOCTH T€HOB Yy
npokapuota. ['mnoreza omepona (®. XKakob6, XK. Mano). Perymsamus oOMeHHBIX
IIPOLIECCOB B KieTKe. KileTouHbIi roMeocTas.

Bupycbl — HeksieTouHble (OpMBI KU3HM M OOJMraTtHeie mapasutbl. CTpoeHue
MIPOCTBIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaros.

BupycHbie 3a0oneBaHus uenoBeka, *XUBOTHbIX, pacteHuil. CIINJ, COVID-19,
COLMATILHBIC U MEIUIIMHCKUAC TTPOOIICMBI

Krerounsrnii ki, ero nmepuonasl U peryisiius. Matepdaza u muto3. OcoOeHHOCTH
IPOLECCOB, MpoTekaromux B uHTepdasze. IloaroToBka KIeTKHM K JAEICHHIO.
[Ipecunrernyeckuii (HOCTMUTOTUYECKUI), CUHTETUYECKHM M MOCTCUHTETHYECKUUN
(MpeMUTOTUYECKHIT) TEpUOIbI UHTEP(A3HI.

Marpuunsiii  cunte3 JHK — permmkanms. Ilpunnuner  permmkannn  JITHK:
KOMIUIEMEHTAPHOCTb,  IIOJYKOHCEPBATUBHBIM  CUHTE3,  aHTUIAPAIICIBHOCTD.
Mexanusm permkanuu JJTHK. Xpomocombl. Ctpoenune xpomocoM. Temomepsl u
Tenomepasa. XpPOMOCOMHBI HabOp KIETKM — KapHOTUM. JIMIJIOMAHBIA U
rariou bl Habopel  XpomocoM. ['omonormunble  xpoMocoMbl.  [losoBeie
XPOMOCOMBI.

Jenenue knetku — Muto3. CTaauu MUTO3a U MPOUCXOASIINE B HUX MPOLEecChl. THIbI
muto3a. Kapnokunes m nuroknHes. buonornueckoe 3HaueHue Mutos3a. Perymsanus
MUTOTHYECKOTO IMKIIA KiIeTKU. [IporpamMmupyemas kiietouHasi rudelp — arnomnTos.
@yHKIMOHAIbHAS TCHOMUKA

OpPaHI/ISM Kak OMOJIOTHYecKasi CHCTEMaA

3.1

OnHOKJIETOUHBIE, KOJOHHAIbHBIE, MHOTOKJIETOUYHBIE OPraHW3Mbl 1 MHOT'OTKaHEBBIC
OpraHU3MBbl.

DopMBI pa3MHOKEHHSI OPTaHU3MOB: OecIosoe (BKIIIOYasi BETeTaTUBHOE) H TTOJIOBOE.
Buner Oecrmonoro pa3sMHOXKEHUS: TOYKOBaHHWE, CHOPYJISAIus, (QparMeHTanus,
KJIOHHPOBAHUE.

[TonoBoe pazmuoxenue. IlonoBbie kneTku, unu ramersl. Meio3. Craguu Meiosa.
[ToBenenne xpomocom B Menose. KpoccnHrosep. bruomornueckuii cmMpicii MenHo3a H
MOJIOBOTO Mpo1ecca. Meio3 1 ero MecTo B JKU3HEHHOM IIUKJIE OPTaHU3MOB.
[IpenzaponpimeBoe pa3Butue. [‘ameToreHes y KUBOTHBIX. [lONOBBIE KEJE3BI.
OOpazoBanue U pa3BUTHE MOJOBBIX KiIeTOK. CriepmaroreHe3 u ooreHe3. CTpoeHue
MOJIOBBIX KJETOK. OIJIOJOTBOPEHHE U HSMOpPUOHANBHOE pa3BUTHE IKUBOTHBIX.
CriocoOsI OTUIOOTBOPEHUS: HAPYKHOE, BHYTpeHHEee. [lapTeHorenes.
NunuBuayansHOoe pa3Butue opraHnu3moB (oHTorenes). Cragum SMOpHOreHesa
KMBOTHBIX (Ha mpumepe JAryiiku). Jpobnenue. Tumbl apobnenus. OcoOeHHOCTH
IpOOJIEHUsT MJICKOTIMTAIOIIMX. 3apOJIbIINIEBhIE JIMCTKH (TacTpyyisnus). 3akiajka




OpPraHOB M TKaHEd W3 3apOJBIIIEBBIX JIMCTKOB. B3amMHOe BiMsHHE 4YacTed
Pa3BUBAIOIIETOCS 3apOIbIia (IMOPHOHATFHAS MHIYKIHS). 3aKIajKa MIaHa CTPOCHHUS
KUBOTHOTO KaK pe3yJabTaT HEepapXHUECKUX B3aUMOJCHCTBUN TreHOB. BrusHue Ha
SMOPHOHAIBHOE PAa3BUTHE PA3IMYHBIX (DAKTOPOB OKPYIKAIOLIECH CPEIIBL.

Poct u pa3Butne xuBoTHBIX. [locTamOpuonaneHelii nepuod. [Ipsimoe u Hempsimoe
pazButue. PazButHe ¢ Meramopdo3oM y OECIO3BOHOUYHBIX M TO3BOHOYHBIX
KUBOTHBIX. buonormdeckoe 3HayeHHE MPSMOTrO M HENPSIMOTO pPa3BUTHS, HX
pacmpocTpaHeHue B npupojie. TUIbl pocTa KUBOTHBIX. DaKTOPBI PETYISALUNA POCTA
KUBOTHBIX U uenoBeka. CTaguu MOCTAIMOPHOHAIBHOIO PAa3BUTHS Yy >KUBOTHBIX U
yenoBeka. [leproabl OHTOreHe3a yenoBeka.

Pa3zmuoxxenue u pazsurue pacrenuid. ['ametoput u ciopodur. Meio3 B KU3HEHHOM
nukIie pacrenuil. O0pa3oBaHue CIop B mpolecce Meio3a. 'ameToreHe3 y pacTeHuUH.
OmnogoTBOpeHHEe W pa3BUTHE  PACTUTENbHBIX  OpraHu3MoB.  J[BoiiHoe
OILIOJIOTBOPEHUE Yy IIBETKOBBIX pacTeHuid. OOpazoBaHWE W pPa3BUTHE CEMEHHU.
MexaHU3MBbl PETYJISIUN OHTOT€HEe3a Y PACTCHHI U dKUBOTHBIX

3.2

I/ICTOpI/IH CTAHOBJICHUA U PAa3BUTHUA I'CHCTUKU KAK HAYKH. OCHOBHBIC T'€HETHYECKHUE
TIOHATHA u CHMBOJIBI. I'omonoruyHeie XPOMOCOMBEI, AJJICJIIbHBIC I'CHBI,
AJIbTCPHATUBHLIC IMIPHU3HAKU, I[OMI/IHaHTHLII‘/'I u peuecanHHﬁ IIPpHU3HAK, 'OMO3UI'0Ta,
rerepo3urora, 4ucras JIMHUA, I‘I/I6pI/II[I)I, T'CHOTHUII, q)GHOTI/IH. OcHOBHBIC METOJbI
T'CHCTUKU: FI/I6pI/I,Z[0J'IOFI/I‘{CCKI/II71, I_[I/ITOJ'IOI‘I/ILICCKI/II‘/'I, MOHGKyanHO'FeHeTI/I‘ICCKI/Iﬁ

3.3

Monorubpunnoe ckpemuBanue. [lepBblii 3akoH MeHaens — 3aKOH €JUHOOO0pa3Hs
ruOpui0B nepBoro nokosenus. [lpaBuno nomuHupoBanus. Bropoii 3akon Menzens
— 3aKOH paclLIeIUIeHUsI IMpHu3HakoB. LluTonornyeckue OCHOBBI MOHOTMOPUAHOTO
cKpeuuBaHus. [ unoresa 4uCTOTHI raMer.

AHnanusupyroniee ckpemiuBaHue. I[IpoMexyTOUHBIM XapakTep HAacleIOBaHUS.
Pacmennenne npu3HakoB pU HEMTOJIHOM JOMUHUPOBAHUH.

JurnbpunHoe ckpemuBanue. Tperuil 3akoH MeHnens — 3aKOH HE3aBHCHMOTO
HacJeIoBaHus Mpu3HaKoB. [{uTonornyeckue 0OCHOBBI AUTUOPUTHOTO CKPEIIMBAHMUSL.
CueruieHHoe HacnenoBaHue npuszHakoB. PabGoter T. Moprana. CuemnieHHOe
HAaCJIEeA0BaHUE T€HOB, HAPYIICHHUE CLEIUICHUs MEXKly TeHaMH. XPOMOCOMHAasl TEOPHs
HACJIEACTBEHHOCTH.

I'enernka mnona. XpoOMOCOMHBIH MEXaHH3M OINpeeNieHuss IMoyia. AyTOCOMBI U
[IOJIOBBIE XPOMOCOMBI. ['OMOraMeTHblli M TeTeporaMeTHbId Imos. ['eHeTnyeckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HaciietoBanne npu3HakoB, CHEIUVIEHHBIX C MOJIOM.
I'enotun kak nenoctHad cucreMa. [lnelorponus — MHOKECTBEHHOE JEHCTBHUE I'eHA.
MHOX€ECTBEHHBIN AJUICIIA3M. B3anmopeicteue HEAJJIEIbHBIX TEHOB.
KommemenrapHocts. Onucrtas. [lonumepus

3.4

BzaumoneiicTBue renotuna u cpenpl npu (popmupoBanun ¢enoruna. V3mMeHInBOCTH
npu3HakoB. KauecTBeHHbIE W KOJMYECTBEHHbIE MpPU3HAKU. Buabl HW3MEHUMBOCTH:
HEHACJIEACTBEHHAs U HACJIEICTBEHHAS.

MoudukanmonHas n3MeHUYUBOCTb. Posb cpefibl B hopmMupoBaHNM MOIUGPHUKAIIMOHHON
n3MeHunBocTH. Hopma peakuumm npusHaka. BapualMoHHBI psn M BapHalMOHHAsA
kpuBas (B. Moranncen). CoiictBa MoAU(DUKATMOHHON H3MEHUYHUBOCTH.
I'enotunuyeckass n3MeHUUBOCTb. (CBOICTBA I'€HOTUIMYECKOM M3MEHYHMBOCTH. BuIibl
TeHOTUITMYECKOW M3MEHUMBOCTH: KOMOMHATUBHAS, MYTAIl[IOHHASL.

KomOunarusHas n3aMeHUMBOCTb. Melio3 U MOJI0BOM MPOIecC — 0CHOBa KOMOMHATUBHOM
W3MEHYMBOCTU. Poilb KOMOWHATHMBHOW W3MEHUYMBOCTH B CO3JJAHUM T'€HETUYECKOI'O
pa3Ho00pa3us B peienax OJTHOro BUA.

MyranuoHHass U3MEHYMBOCTb. Buibl MyTanuii: IeHHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CroHTaHHBIE W HHAYLMPOBAaHHBIC MyTallMU. JSIAE€pHBIE M LMTOIUIA3MAaTHYECKHE
Mytaiu. CoMaTu4ecKue M MOJIOBblE MyTaluH. [IpMunHBI BOZHMKHOBEHMS MyTallWi.
Myraressl ¥ UX BIMSHUE Ha OPTaHU3Mbl. 3AKOHOMEPHOCTH MYTAlMOHHOT'O IIpOLecca.
3aKOH TOMOJIOTMYECKUX PSAJOB B HaciencTBeHHoM m3meHuuBoctu (H.M. BaBuios).
BHesepHast H3MEHUYNBOCTD M HACJIEICTBEHHOCTD
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KapuoTtun yenoeka. MexayHapoiHast mporpaMma UCCIE0BaHNs T€HOMA YeI0BEKa.
MeToasl  W3ydeHUsT TEHETHUKM UelIOBEKAa: T'CHEaJOTHYEeCKHi, OJIM3HEIOBBIH,
IUTOT€HETUYECKUM, MOMYISIIMOHHO-CTaTUCTUUECKUNA, MOJIEKYJISIPHO-TEHETUUECKUI.
CoBpeMeHHOE  oOmpelesieHHe TEHOTHMNA: IOJHOTCHOMHOE  CEKBEHHpPOBAHUE,
FEHOTUIIUpOBaHuEe, B ToM uucie ¢ nomonlpto [Il[P-ananu3a. HacnencrBeHHbie
3a0oyieBaHusl 4YejoBeKa. [ €HHbIE W XPOMOCOMHBIE OOJIE3HU uenoBeka. boiesHu c
HACJIEACTBEHHON IMPEAPACIIOIOKEHHOCThIO. 3HAYEHHUE MEIUIIMHCKON TEHETUKH B
MPEIOTBPAIICHAN W JICUCHHH TEHETHYECKUX 3aboyieBaHMii 4enoBeka. CTBOJIOBBIC
KJIETKH
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JlomecTukanus U celeKius. 3apoXKIACHUE CeJeKIUu U aoMectukanmu. Ydyenue H.U.
BaBuiioBa 0 meHTpax MpOMCXOXKICHUS U MHOTO00pa3ust KyJAbTYpHBIX pacTeHuid. Pomb
CEJICKLIMH B CO3/1aHUM COPTOB PACTEHHUH M MOPOJ >KUBOTHBIX. COPT, OPOAA, IITaMM.
3aKOH rOMOJIOTMUYECKHX PsIIOB B HacieAcTBeHHOM n3meHunBocty H.M. BaBuiosa, ero
3HAYEHHE JUIsl CEJIEKLIMOHHOM PaboTBhI.

Metoapl  ceneKIMOHHOM — pa®oThl. McKyccTBeHHBIM  OTOOp: MaccoBbli U
WHIVBUAYaJIbHBIN. Oransl KOMOUHAIIMOHHON CEJIEKIINH. Hcneiranne
Npou3BOAUTENEH MO MOTOMCTBY. OTOOp MO TEHOTHUIy C TOMOMIBIO OICHKH
(eHoTuna NoToMcTBa M OTOOP IO TeHOTUITY ¢ momoulbio aHanu3a JJHK.
HckyccTBeHHBIM MyTareHe3 Kak METOJl CEIeKIMOHHON paboTel. PaananuoHHbi u
XUMUYECKMH MyTareHe3 Kak UCTOUHUK MyTallMi y KyJbTYpHbIX (hOpPM OpraHM3MOB.
Hcnonp30BaHne T€HOMHOIO PEJAKTUPOBAHMUS M METOAOB pekoMOuHaHTHbIX JIHK
JUIS TTOJIyYEHHUSl UCXOJHOIO MaTepraa JUlsl CEJIEKLINH.

[lomyyenne mnomumionnoB. BHyTtpuBumoBas ruOpuam3anms. banskoponcTBeHHOE
CKpelIvBaHue, WM HHOpuauHr. HepoJacTBeHHOE CKpelyBaHUe, WM ayTOpUAUHT.
I'eteposuc u ero npuumsbl. Vcnone3oBaHue rerepo3uca B cenekiuu. OtnanéHHas
rubpuamzanms.  [Ipeogonenne Oecrutofuss MEXKBHJIOBBIX TMOpuaoB. JlocTikeHus
CEJICKIIMU PACTEHUI U YKHUBOTHBIX

OOBEKTHI, UCTIONB3YEMbIE B OMOTEXHOJIOTHH, — KJIETOUYHBIE M TKAHEBBIE KYJIbTYPHI,
MUKPOOPTaHU3MBI, WX  XapaKTepuUCTHKa.  TpaAullMOHHAs  OMOTEXHOJOTHS:
xJie0oreueHue, MOJTyYEHHUE KHCJIIOMOJIOYHBIX MPOIYKTOB, BUHO/IETIHE.
Muxkpobuonorndeckuii  cuHTe3. OOBEKTBI MHUKPOOMOJIOTHUECKUX TEXHOJIOTHH.
[TpousBoicTBO O€MKa, AMUHOKUCIIOT U BUTAMUHOB. VICKYCCTBEHHOE OTIIIOIOTBOPEHUE.
PexoHCTpyKIMS SHLIEKIETOK M KIOHUPOBAaHUE YKMBOTHBIX. METOX TpaHCIIaHTalUU
sIIep KIIETOK.

XpoOMOCOMHAasi M TeHHasg WHXeHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
KoHcTpynpoBanue pekomOuHanTHeix JIHK. JlocTuxenus u  mepCHeKTHUBBI
XpPOMOCOMHOM M  TE€HHOW  WHXXeHepuh. MeOUIMHCKUE  OMOTEXHOJIOTHH.
Hcnosib30BaHME CTBOJIOBBIX KJIETOK

CucreMa 1 MHOTOOOpa3He OPraHMIecKOro Mupa

buonorndeckoe pasHooOpasue opranu3MoB. CoBpeMeHHas cHCTeMa OpraHMYeCKOro
mupa. [Ipunnunsr knaccuduxanuu opraHu3MoB. OCHOBHBIE CHUCTEMaTHUYECKHE
IPYIIIBI OPTraHU3MOB.

Oco0OeHHOCTH CTpPOEHUS U IKU3HEAESTETbHOCTH OJHOKJIETOYHBIX OPraHU3MOB.
bakrepun, apxeu, OJHOKJIETOYHBIE T'PUOBI, OIHOKJIETOYHBIE BOJOPOCIH, JAPYIrHe
npotucTsl. KonoHnaneHble OpraHu3Mel. J[BHKE€HHE OJHOKIETOYHBIX OPraHW3MOB:
amMEOOUIHOE, KTYTUKOBOE, PECHHYHOE. 3allUTa y OJHOKIJIETOYHBIX OpraHM3MOB.
Pa3apaxnuMocTh y OJHOKIETOYHBIX OPraHu3MOB. Takcucel

MHorokJjieTouHble pacTeHus. B3anMOCBs3b 4YacTeld MHOTOKJIETOYHOI'O OpraHu3ma.
TkaHu, opraHbl U CHUCTEMBl OPraHOB MHOTOKJIETOYHOro opranun3ma. OpraHusMm Kak
equHoe 1enoe. Tkanu pacTeHui. TUIBI pacTUTENBHBIX TKAaHEW: oOpa3oBaTebHasl,
MMOKPOBHASA, MPOBOJSAIIAs, OCHOBHas, MexaHuueckas. OCOOCHHOCTH CTpPOCHHS,
(GyHKIMI B pacroioKeHUsI TKAaHEH B opraHax pacTeHUMN

4.3

BereraTtuBHble U TeHEepaTHBHBIE OpraHbl pacTeHHil. DYHKIIMU OPraHOB U CHUCTEM
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opranoB. Kapkac pactenuii. /[BukeHre MHOTOKJIETOUYHBIX PAaCTEHUU: TPOMU3MBI U
Hactuu. llorjoimieHue BOABI, YIVIEKUCIOrNO Ta3a M MHHEPAJIbHBIX BEILIECTB
pacrenusimu. Jlpixanue pactenuid. Juddysus razoB uepe3 MOBEPXHOCTh KIETKH.
TpancnopTHele cucTeMbl pacTeHud. Bbeigenenne y pacreHuil. 3ammura  y
MHOTOKJIETOUHBbIX pacteHuid. Kyrtukyna. CpelncrBa NacCMBHOM W XMMHYECKOM
3amuThl. OUTOHIIMIBI.

Pasgpaxxumocte M peryisuus y OpraHu3moB. Pa3zipakxuMocTs W peryiasiuus y
MHOT'OKJIETOYHBIX pacTeHUI. POCTOBbIE BelllecTBA M UX 3HAYEHHE

MHOroKJIETOYHBIE )KUBOTHBIE. B3auMOCBSI3b 4acT€l MHOTOKJIETOYHOIO OpPraHU3Ma.
TkaHu, opranbl U CUCTEMbl OPraHOB MHOT'OKJIETOYHOTO opraHu3zMa. OpraHusm Kak
emuHoe 1enoe. I'omeocras. TkaHM )KMBOTHBIX M YeJ0BeKa. THIBI JKUBOTHBIX TKAHCH:
SMUTEINANbHAS, COCIUHUTEIbHAS, MbIIIeuHas, HepBHas. OCOOCHHOCTH CTPOCHHSI,
(GYHKIUH ¥ pacTONOKEHUS TKAaHEH B OpraHax )KUBOTHBIX U YEJIOBEKa

Opranbpl ¥ CUCTEMBI OPraHOB KUBOTHBIX. DYHKIIMKM OPraHOB U CHCTEM OPIaHOB.
Omnopa Tena oprann3MoB. CKeeTsl OHOKIETOYHBIX M MHOTOKJIETOUHBIX KUBOTHBIX.
HapyxHbiii u BHyTpeHHUH ckeneT. CTpOeHHE U TUIbI COEIUHEHUS KOCTEH.
JIBM>KEHHE  MHOTOKJIETOYHBIX JKMBOTHBIX. IIuranue xuBOTHBIX. [Iuranume
II0O3BOHOYHBIX JKUBOTHBIX. JlpixaHue >kuBOTHBIX. KoxHoe npixanue. XKabepHoe u
JETOYHOE JIBIXAHHUE.

JlbIxaHe TTO3BOHOYHBIX )KMBOTHBIX. DBOJIIOLUOHHOE YCIO0KHEHUE CTPOEHUS JETKUX
II03BOHOYHBIX )KMBOTHBIX. J[pIXaTenbHas cucremMa uyenoBeka. MexaHu3M BEeHTHIIALAN
JErKUX y NTHL ¥ MICKONUTAOMMX. TpaHCIIOPT BEWECTB Y OpraHu3MoB. TpaHcropT
BELIECTB Yy KMBOTHBIX. KpoBeHOCHas1 cucreMa u €€ opransl. KpoBeHOCHas cucrema
MO3BOHOYHBIX JKMBOTHBIX. Kpyru KpoBooOpamieHus. DBOJTIOIHOHHBIE YCIOKHEHHS
CTPOCHMSI KPOBEHOCHOM CHCTEMBl IIO3BOHOYHBIX JKUBOTHBIX. BblieneHue y
opranu3moB. Beinenenue y kuBOTHbIX. CoKpaTuTelbHble Bakyosiu. Oprasbl
BbiieneHUs. CBSA3b MOJIOCTH TE€Na C KPOBEHOCHOW M BBIIEIUTEIBHOM CHCTEMAaMHU.
Boienenue y MO3BOHOYHBIX JKMBOTHBIX. 3allUTa Y MHOTOKJIETOYHBIX HUBOTHBIX.
IToKpOBBI M UX IPOU3BOHBIE.

PasgpaxxumocTe M perynsauus y opraHu3moB. Pa3ipaxuMoCTh y OZHOKJIETOYHBIX
opranu3moB. Takcuchl. PazapaxumocTs 1 peryisnns y MHOTOKJIETOUHBIX PACTEHUH.
PocroBele BemecTBa U X 3HAaYCHUE.

HepBHas cuctema u peduexkTopHas peryssiius y MHOTOKJIETOYHBIX >XHBOTHBIX.
HepBHas cucrema u e€ oTAensl. DBOJIOLHOHHOE YCJIOKHEHUE CTPOCHHS HEPBHOM
CUCTEMBI y KUBOTHBIX.

Pa3pabotka anroputMoB U mporpamMMm Uil 3(QQEeKTUBHON (YHKIMOHATIBHOU
aHHOTaLUU TE€HOMOB, TPAHCKPUIITOMOB, IIPOTEOMOB, MeTab0JIOMOB
MUKpPOOPTaHNW3MOB, PACTEHUH, )KUBOTHBIX U YEJIOBEKA

Opl"aHI/ISM YCJIOBCKA U €TI0 3J0POBLE

Opranel U cuCcTeMBl OpPraHoB 4enoBeKa. OTAenbl TOJIOBHOTO MO3Ta IO3BOHOUYHBIX
KUBOTHBIX. Peduiekc u pednexropHas nyra. besycnoBHble U yciloOBHbIE PEQIIEKCHI.
I'ymopanbHas perynsauus U 3HIOKPUHHASI CUCTEMA KUBOTHBIX U uenoBeka. JKenessl
SHIOKPUHHOM CUCTEMBI U MX TOPMOHBI. JlelicTBrEe TOPMOHOB. B3anMOCBsI3b HEPBHOM
U OHAOKPHMHHOM cucreM. [mmoranamo-runopusapHas cucrema. Peduekc u
pednexkropHas ayra. beycioBHbIe U yCIOBHBIE pedIeKChI

3ammra opranu3Ma oT Oosie3Hed. MiMMyHHas cuctema denoBeka. KieTouHbrii u
TYMOPaJIbHBIA UMMYHHUTET. BpoxkI€HHBIN, NpHOOpeTEHHBIM cnenuduyeckuii
uMMmyHUTeT.  Teopus  KIOHaIbHO-celeKTHBHOTO  mMMmyHHTeTa  ([1.Dprmx,
®.M.bepuer, C.ToneraBa). BocnanuTenbHble OTBETHI OpraHu3MoB. Poib
BPOKJIEHHOIO HMMYHHUTETA B Pa3BUTHUU CUCTEMHBIX 3a00JIeBaHUI

5.3

KpoBenocHas cucrema u e€ opranbl. Cepile, KpOBEHOCHBIE COCYIbl U KpOBb. Kpyru
KpoBooOparieHus. Paborta cepaua u eé perymnsuus

5.4

Jbixanue uvenoBeka. Juddysus ra3oB uepe3 MOBEPXHOCTh KIETKH. J[pIxarenbHas




cuctemMa  4enoBeka. JlpixarenbHas  MOBEPXHOCTh.  Perymsiums  AbIXaHwHs.
JIpIxareabHbIe 00BEMBI

5.5

[MumeBapurenbHas cuctemMa uenoBeka. OTaenbl MUIIEBAPUTEIBHOTO TPaAKTA.
[TumeBapuTenbHbIe jKene3bl. BHYTpUIIONOCTHOE U BHYTPUKJIETOYHOE MHUIIIEBAPEHHE

5.6

[TokpoBel u wux mnpousBojaHble. Opransl BbiAeneHusd. llouku. CrpoeHue wu
¢byHnkuronupoBanue Heppona. OUIBTPAIUs, CEKPEIUs U 00paTHOE BCAChIBAHUE KaK
MeXaHU3MBbI paboThl opraHoB BbieneHus. OOpa3zoBaHHe MOYH Y YeIOBEKa

5.7

6.1

6.2

JIBukeHne 4yesioBeka: MbliieyHas cuctema. CKeJeTHble MBIIIBI U UX padora.
CrtpoeHue U TUIBI COEAMHEHUST KOCTEN

Teopus 3Bontonuu. PazButue xnu3HU Ha 3emie

OpomonuonHasa teopus Y. [lapsuna. IIpennocsiiku BO3ZHUKHOBEHUS JapBUHU3MA.
JKusnep u HayuHas nesrensHOCcTh Y. JlapBuHa.

JIBrkyue cwibl 3Bojirouuu BUIoB o Y. JlapBuHy (BBICOKash MHTEHCHBHOCTb
pa3sMHOXEHHsI ~ OPTaHW3MOB,  HACIEACTBEHHAas HW3MEHYMBOCTH, Oopbba 3a
CYILIECTBOBAHUE, €CTECTBEHHBIH U HCKYCCTBEHHBIH 0TOOD).

Odopmiienne cuntetnyeckor Teopuu s3Bomonun (CTD). HelitpanpHas Tteopus
sBotorui. COBpEMEHHasi 3BOJIIOLMOHHAS OHONOTHsA. 3HaueHHE 3BOJIIOLIMOHHOM
Teopuu B ((OPMUPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHBI MUpa

[Tonmymnsmus kak ayeMeHTapHas eluHuLa 3Booul. COBpeMEHHbIE METObI OLIEHKU
TEHETUYECKOro pa3HooOpa3usi U CTPYKTYypbl monmyssiuuid. M3meHenue reHodonnaa
MOMYJISIMM  KaK 3JEMEHTAPHOE SBOJIIOIMOHHOE SIBJICHHE. 3aKOH TI€HETHUYECKOI'O
paBHoBecus Jx. Xapnau, B. BaitnOepra.

OneMeHTapHbIe (aKTOPHI (IBMKYIIME CHIIBI) SBONIONHMU. MyYTAallMOHHBIN IpoIece.
KomOunaTtuBHass u3MeHUMBOCTh. Jlpeii reHoB — ciyyaiiHble HEHaIpaBJICHHbIE
W3MEHEHUs dYacToT ajieiedl B momymsiusax. Oddext ocHoBarens. Murpanuu.
W3onaums monmymsiuuid: reorpaduueckas (IIpOCTpaHCTBEHHas), OMoOJIOTHYecKas
(penpoayKTHBHAs).

EcrecTBeHHbI 0TOOp — HanpaBistomui pakrop sBostorur. PopMbl €CTECTBEHHOTO
oTOopa: JABIKYILIMH, CTaOWIM3UPYIOIIMM, pa3pbIBAIOUN  (IU3PYNTUBHBIN).
[TonoBoit oT60D.

[IpucnocoOaeHHOCTh OPraHU3MOB KaK pe3yibTaT MUKPOIBOJIOLNU. BO3HUKHOBEHHE
npucrnocobaeHuit 'y opranusMoB. Apomopdossl M uanoanantauuu. Ilpumeps
npucrnocoOiaeHuit 'y  opraHu3sMoB.  OTHOCHUTENBHOCTh  MPUCHOCOOIEHHOCTH
OpPraHHU3MOB.

Bun, ero «kpurepum U CTpykTypa. BupooOpa3zoBaHume Kak  pe3ysbTar
MUKpO3BoJtoIK. M3onmsamus — xiroueBod QaxTop BuooOpasoBanus. Ilytu wu
CrocoObl BUJI000pa30BaHUs: ajlionaTpuieckoe (reorpauueckoe), CUMIIaTPUIECKOe
(3K0JI0TMYECKOE), «MTHOBEHHOE (monumIonAN3aNnusl, rUOpUIN3ALIHS).
JITMTeNbHOCTh 3BOJIOLMOHHBIX MTPOLIECCOB.

MexaHnu3mbl (OpMUPOBAHUS OMOJIOTUYECKOTO pa3HOOOpa3usl.

Ponb 3BOMIOLMOHHON OMOJOTMH B pa3pabOTKE HAYYHBIX METOJOB COXPAHEHUS
O6uopazHooOpasns. MUKPOIBOJIOLUS M KOABOJIOIMS MAapa3suTOB M HUX XO35EB.
Mexanu3mbl GOpMUPOBAHHSI YCTOWYMBOCTA K aHTUOMOTHKAM U criocoObl OOpbOBI ¢
Hel

6.3

Metonel u3yueHuss MakpolBoirouuu. IlaneoHTosmornyeckue MeETOAbl HM3YyYEHUs
sBooni. [lepexonubie Gopmbl U prIIOreHeTHYECKUE PSAIbI OPTaHU3MOB.
buoreorpaduyeckue meronsl u3ydeHus sBomonuu. CpaBHeHue (Giopsl U QayHbl
MaTepUKOB M OCTPOBOB. buoreorpaduyeckue odmactu 3emin. Buabl-sHIEMUKH U
PEJUKTBHI.

OMOpHONOTHYECKHEe W CPaBHUTEIbHO-MOP(OIOTrMYECKHE METOJbl  H3y4eHUs
9BOJIIOLIMU. ['€HEeTMYecKHe MEXAaHM3MBbl 53BOJIOLMU OHTOIEHE3a M IOSBIICHUS
SBOJIIOLIMOHHBIX ~ HOBIIECTB.  ['OMOJIOTMYHBIE W aQHAJOTUYHBIE  OpPTraHbl.
PynumenrtapHbie Oprassl u aTaBU3MBI. MonekynsspHO-TeHETUUECKHE,




OMOXMMUYECKUE M MATEMATHYECKUE METObI M3Y4CHHs BOJIOIMU. | OMOJOTUYHbIC
T'CHBI. COBpeMeHHBIe MCTObI TOCTPOCHUA q)HHOFeHeTI/I‘ICCKI/IX JACPCBLCB.
XpOMOCOMHBIE MYTAIIUU U IBOJIFOIUSI FCHOMOB.

OOmue 3aKOHOMEpPHOCTH (TpaBuiia) H3BOJIONMU. HeoOpaTHMOCTh IBOIIOIHH.
AnantuBHas paguanus. HepaBHOMEPHOCTb TEMITOB BOJIOIUN

6.4

Hayunble runoresbl NpouCX0XKICHHs KU3HU Ha 3emie. AOMOreHe3 U MaHCIEepMHUSL.
JloHayuHble TPEJCTABICHUS O 3apOXKJIEHUM XKHU3HU (KpealuoHusMm). I'umoresa
IIOCTOSIHHOT'O CaMO3apOKJIEHUs KU3HU U €€ onposepxkeHue onbitamu D. Penu, JI.
Cnamnannanwy, JI. [Tacrepa. [IpoucxoxkaeHue )U3HU U aCTPOOUOIIOTHS.

OcHOBHBIE 3Tanbl HeopraHuuyeckod sposouuu. IlnanerapHast (reonoruueckas)
HBOJIIOIMS. XUMHUYECKasi SBOJIIOLUSA. AOHOTCHHBI CHHTE3 OPTaHUYECKUX BEIIECTB
n3 "Heopranuwveckux. OmpiT C. Muiepa u I'. FOpu. ObpazoBaHue mojJuMepoB M3
MoHoMepoB. KoanepBatHas runore3a A.M. Omnapuna, rumore3a NEPBUYHOIO
oynwoHa J[x. Xonnelina, renetudeckas runotesa I'. Mémnepa. Pubosumsr (T. Uek) u
runore3a «mupa PHK» V. I'mnbepra. ®opmupoBanue MeMOpaH U BO3ZHUKHOBEHHE
IIPOTOKJIETKH.

Uctopus 3emimum u meronpl €€ u3yueHus. lckomaemble OpPraHMYECKHE OCTAaTKH.
I'eoxpononorust 1 e€ Meronsl. OTHOCHUTENbHAasE M aOCOJIOTHAs T'€OXPOHOJIOTUS.
I'eoxpoHosornyueckas 1kasa: 0HbL, Ipbl, HEPUOJIBL, JTOXH.

HavanpHble aTambl opranmdeckod sBorouuu. [losBiaeHMe M 2BONIONUS IEPBBIX
KJIETOK. OBojrouuss Meraboin3ma. BoO3HHMKHOBEHHE  TEpPBBIX  AKOCHCTEM.
CoBpeMeHHbIE MUKPOOHbIE OMOIUIEHKM KaK aHAJIOr MEpBBIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokapruoThl U 3yKapHOTHI.

[Ipoucxoxxaenue HykapuoT (cuMOUOreHe3). DBOIIOLMOHHOE MPOUCXOXKIECHHE
BUpycoB. IIpoucxoxneHne MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HUKHOBeHuHE
OCHOBHBIX I'PYyIIII MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE 3Tallbl BOJIIOIUY BRICHINX pacTeHuid. OCHOBHbBIE apOMOP(O3bl PACTEHUH.
Beixon pacrennii Ha cymry. IlosBiieHHe CIOpOBBIX PAacTEHUN M 3aBOEBAaHUE HUMU
cyu. CemeHHble pacTeHus. [I[porcxok/ieHue [IBETKOBBIX paCTECHHI.

OCHOBHBIE 3TaIlbl FBOJIIOLUH )KUBOTHOTO MHUpa. OCHOBHbIE apoMOpP( 036l KUBOTHBIX.
Bennckas ¢gayna. KemOpuiickuii B3pbIB — MOSIBIIEHUE COBPEMEHHBIX THUIOB. [lepBhie
XOpAOBbIE KUBOTHbIE. JKU3Hb B Boze. DBOJOLNSA NO3BOHOYHBIX. IIponcxoxnenne
ampubuit u pentuauil. IlpoucxoxaeHve MileKonuTaroUMX U nOTUl. [IpuHIUD
KioyeBoro  apomopdosa. OcBoeHHe OEClO3BOHOYHBIMM M TO3BOHOYHBIMU
KUBOTHBIMU CYIIH.

Pa3ButHe xu3HM Ha 3emile IO 3paM M NEpUOJAaM: apXeH, MPOTEpOo30H, Majaeo30u,
Me3030H, KaitHo30i. O0I1as XxapakTepucTHKa KiIuMaTa 1 Ie0JIOTHYECKUX MPOIIECCOB.
[TosiBneHue 1 pacuBeT XapaKTEPHBIX OPraHU3MOB. YTJIe00pa30BaHUE: €0 YCIOBHS U
BJIMSIHUE Ha ra30BbIi COCTaB aTMOC(EpHI.

MaccoBble BBIMHpPaHUST — OKOJIOTMUECKHE Kpu3Hchl mpouuioro. Ilpuumasl n
CIIEICTBUSI MACCOBBIX BbIMHpaHUW. COBpPEMEHHBIN SKOJOTMYECKHMM KpU3HUC, €ro
0COOEHHOCTH

6.5

Pazgenst w 3amaun  aHTpomosiormv. MeTonael aHTpomnonoruu. (CTaHOBIEHUE
MIPEACTABICHUI O MPOUCXOXKACHUH YeoBeka. COBpEeMEHHBIC HAYIHBIE TEOPUH.
CXoAcTBO dYelloBeKa C JKMBOTHBIMH. CHCTEMAaTHUYECKOE IIOJOKCHHE YCIOBEKA.
CBueTeabCcTBa CXOJICTBA yeJioBeKa c JKHBOTHBIMU: CpPaBHUTEIHHO-
Mopdonoruueckue, IMOPHUOJIOTHYECKHE, (bU3HOIOT0-OMOXUMIYECKHE,
noBefeH4Yeckne. OTaNYHs YeloBeKa OT KUBOTHBIX. [IpsAMOX0OKIeHne W KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra M BTOPOM CHUTHAIBHOU
CHCTEMEI.

JBwxkymme cuibl  (GakTopbl) aHTPONOreHe3a: OWOJIOTUYECKUE, COIHMATbHBIC.
CooTHomIeHne OMOJIOTMYECKUX U COITUATIBHBIX (DAKTOPOB B aHTPOTIOTEHE3E.
OCHOBHbIE CTaJANM AHTPOIOTreHe3a. ABCTPAJIONUTEKH — JBYHOTHE TMPEIKH JIIOICH.
UenoBek ymenblid, HEPBbIE U3TOTOBICHUS OPYIUd Tpyaa. YermoBek NpaMOXOIAIIdi 1




TIePBBIN BBIXOJ JItOAEH 3a mpenenbl Adpuku. YenoBek relnenb0eprckuii — oommit
MpPEeIOK HEaHJEPTaTbCKOTO 4YelOBEKa W  YeloBeKa pasymHoro. UYenomek
HEaHJEPTAIbCKUIl KaK BHJI JIIOJIEH XOJIOAHOTO KiMMara. YenoBeK pa3yMHBIN
COBPEMEHHOI'0 THUIIA, IEHUCOBCKUI UYEIOBEK, OCBOCHNE KOHTMHEHTOB 3a NpeaeIaMu
Adpukn.

OBONIOIMS COBPEMEHHOI'O 4eJoBeKa. EcrecTBeHHBIH 0TOOp B MHOMYJIALUAX
yenoBeka. MyTanuoHHBIA mporiecc U mnonuMopdusm. [lomynsumoHHbBIE BOJHBL,
npetip reHoB, murpamus U «3GGHEKT OCHOBATENS» B IMOMYJSAIUAX COBPEMEHHOTO
YeloBeKa.

UYenoseueckue pacel. Ilomstue o pace. bonpmme pacel:  eBponeouaHas
(eBpasuiickas), aBCTpaJIO-HErpOUIHAs (SKBATOpUATIbHAS), MOHTOJIOMIHAS (a3UaTCKO-
amepuKkaHckas). Bpemss m myrtu pacceneHus ueioBeka o IutaHere. EauHCTBO
yenoBeYeckuXx pac. Hayunas HecocTosTeNbHOCTH pacu3Ma. [IpucnocobieHHOCTh
YelloBeKa K Pa3HbIM YCJIOBHSM OKpYXKaromied cpeapl. BriusHue reorpaduveckoin
cpensl U Apeiida reHoB Ha MOPQOIOTHIO U (DU3HOJIIOTHIO YeTIOBEeKa

OKOCHCTEMEI U IMpUucCymue MM 3aKOHOMECPHOCTHU

7.1

7.2

Pa3zpnensl u 3agaun 3xosioruu. CBA3b HKOJIOTUU C IPYTUMH HAYKAMM.

Meroast skonoruu. IloneBeie HaOMIONEHUS. ODKCIEPUMEHTHI B  JKOJOTHU:
npupoaHbie U JabopartopHble. MonaenupoBaHue B OKOJOTUU. MOHUTOPUHT
OKPY>KaIOIEeH Cpebl: TIOKATbHBIN, pETHOHAIBHBIN U TJI00AIbHBIN

Okonorndyeckue (aKkToppl M 3aKOHOMEPHOCTH uX jeiictBus. Kiaccudukanms
9KOJIOTHYECKUX (PaKTOpOB: abMoTHUecKHe, OMOTHYECKUe, aHTpornorennsie. OOmume
3aKOHOMEPHOCTH JEHUCTBHSI AKoJormueckux ¢akxtopos. I[IpaBmmo muammyma (K.
Hnpenrens, H). JIuOux). TosnepaHTHOCTh. DBPUOMOHTHBIE M CTEHOOMOHTHBIE
OpraHU3MBI.

AbuoTtnueckue ¢akropsl. CBeT Kak 3sKosoruuyeckuil (axrop. [leicTBue pasHbIX
Y4aCTKOB COJIHEYHOTO CIEKTPa Ha OPTaHU3Mbl. DKOJOTUYECKHE TPYIIbI PACTEHUHN U
YKUBOTHBIX 10 OTHOLIEHUIO K cBeTy. CUrHasbHasA poiib cBeTa. POTONEPHOAU3M.
Temnepatypa kak 3konornyeckuit gaxrop. [eiicTBue Temneparypbl Ha OPraHU3MBI.
IToiKnIOTEPMHBIE 1 TOMOWOTEPMHBIE OPraHU3MbI. DBPUTEPMHBIE U CTEHOTEPMHbBIE
OpraHHU3MBI.

Brnaxnocte kak  skonmornuyeckuit  Qakrop. Ilpucmocobnenuss pacteHuit K
noJiiep>kaHuio BogHoro Oanaxca. Kiaccugukaius pacTeHuil o OTHOLIEHUIO K BOJIE.
[TpucnocobeHns )KUBOTHBIX K M3MEHEHHIO BOJTHOTO PEKUMA.

Cpenpl OOMTaHMST OpPraHU3MOB: BOJHAs, HA3EMHO-BO3JYIIHas, I[OYBEHHAas,
ryOMHHAass ~ TOANOYBEHHAs,  BHYTPUOpPraHU3MEHHas. PU3NKO-XUMHUECKHE
0COOEHHOCTH cpefl o0uTaHusi opraHu3MoB. IIpucrnocoOnenns opraHu3MoB K KU3HU
B Pa3HBIX Cpefax.

buonoruueckue purmbl. BHemnue u BHyTpeHHHE puTMbl. CyTOYHBIE M TOJUYHBIE
putMbl. [IpHCIIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM M3MEHEHHUSIM YCIIOBHM
KU3HU.

XKuznennsle (opmel opranuzMoB. Ilonstue o xu3HeHHOH (opme. KuzHeHHbIE
(GbopMbI pacTeHui: JepeBbsi, KYCTapHUKH, KYCTAPHUYKHU, MHOTOJIETHHE TpPAaBBHI,
oJHoJeTHUE TpaBbl. JKuU3HEHHBIE (OPMBI JKUBOTHBIX: THAPOOHMOHTHI, T€OOHMOHTHI,
a3poOHoHTHI. OCOOEHHOCTH CTPOSHHS U 00pa3a )KU3HH.

buotnueckue dakropel. Buasl OMOTHYECKHMX B3aUMOACHCTBUN: KOHKYPEHIIHS,
XHUITHUYECTBO, cUMOMO3 Hu ero ¢opmsl. I[lapasutusMm, koomepauus, MyTyalusM,
KOMMEHCAJIA3M (KBapTHPaHTCTBO, HaXJIEOHUYECTBO). Hetpoduueckue
B3auMoOJieiicTBUs  (Tomudeckue,  ¢opudeckue,  ¢abpuyeckue).  3HAUCHUE
OMOTHUYECKUX B3aMMOJEHCTBUIH Ul CYILIECTBOBAHUS OPraHU3MOB B Cpeie OOUTaHMSL.
[TpyHIMI KOHKYPEHTHOTO UCKJIFOUEHHUS

7.3

DKOJIOTHYECKHE XapaKTepUCTUKH momymauuu. llomymsanus kak Ouojoruueckas
cucteMa. Poib HEOAHOPOMHOCTH cpenbl, (pu3nyeckux OapbepoB M 0COOCHHOCTEH




Ouosornu BUAOB B (OPMHUPOBAHUM TPOCTPAHCTBEHHON CTPYKTYpPHI TOMYJISIIHM.
OcHOBHbBIE TIOKa3aTeNMd MOMYJSIUU: YUCIEHHOCTb, IUIOTHOCTh, BO3pacTHas U
MOJI0Bas CTPYKTYpPa, POKAAEMOCTh, TPUPOCT, TEMIT POCTa, CMEPTHOCTh, MUTPALIHSL.
Dkosiornueckasi CTpykrypa mnomyiasiud. OIlleHKa YHCIEHHOCTH MOIMYJISIUU.
JvHamuka monyasnud U e€ peryiaanus. buoTMdyeckwil mMOTEHUHMAaT MOMYJISIHH.
MopenupoBanvue NUHAMHUKA TOMyssiiuu. KpuBbie pocTa YMCIECHHOCTH MOMYJISIIUH.
KpuBbie BbpDKHMBaHUS. Perynsmuss YHCICHHOCTH TOIMYJSIIUNA: poJib  (aKTOPOB,
3aBUCAIIMX U HE 3aBUCSIINX OT IJIOTHOCTU. DKOJOTUUYECKHE CTpaTeruu BUAOB (I- U
K-ctparerum).

[Tonarue 06 skonormueckoi Hume Buaa. Mecrooburanume. MHOroMepHast MOJEINb
skosiorndecko Humm Jx.M. XatumHcoHna. Pa3Mepbl SKOJIOTMYECKOW HMIIIM.
[ToTennuanpHas U peaiu30BaHHAs HULIY.

Bup xak cucrema nomymnsanui. Apeanbl BUIOB. BUIIbl U UX JKM3HEHHBIE CTPATETHU.
3aKOHOMEPHOCTH TMOBEJCHUSI W MUTpALMA KUBOTHBIX. buojornueckue wuHBa3uu
Yy>KE€pPOJIHbIX BUJOB

7.4

CooOmiectBa opranu3mMoB. bruoreHo3 u ero cTpykrypa. CBsi3u MEKIy OpraHu3MaMu
B OuoueHose. OkocucreMa Kak oTkpbitas cucrema (A.JJx. Tencum).
OyHKIHMOHANbHBIE OJIOKM OPraHU3MOB B 3KOCHCTEME: MPOJYLIEHTHI, KOHCYMEHTHI,
penyueHTsl. Tpoduyeckue ypoBHU. Tpodudeckue menu U ceTH. AOHOTHUECKHE
6moku sKkocucteM. [louBbl M Uikl B 3KocucTeMax. KpyroBopor BemIecTB M MOTOK
SHEPTUH B DKOCUCTEME.

OcHOBHBIE MOKa3aTeau SKOCUCTeMbl. buomacca W mpoayKuus. OKOJIOTMYECKHE
MUPaAMUIBI YHCEeTT, OMOMACCHI U SHEPTHUH.

HanpaBneHnHnble 3aKOHOMEpHBIE CMEHBI COOOIIECTB — cyKueccuu. [lepBuuHble U
BTOPUYHBIEC CYKIIECCUM U MX MPUYUHBL. AHTPOIIOTCHHBIE BO3/ICUCTBUS HA CYKIIECCHHU.
Knumakcaoe cooOmiectBo. bruopaznooOpasue U MONHOTa KPYroBOpOTa BEIIECTB —
OCHOBA YCTOMUMBOCTH COOOIIECTB.

[IpuponHble 3KOCHCTEMBI. AHTPONOTE€HHBIE HSKOCHUCTEMBI.  ATPO3KOCHUCTEMA.
Arporienos. Paznuanst Mex 1y aHTpOIIOT€HHBIMU U TPUPOTHBIMH SKOCHUCTEMaMH.
Ypboskocuctembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteMm. ['opoxackas dmopa u
(dayna. CuHanTponu3anusi Topojickoil (ayHbl. buojornyeckoe u X03sSHCTBEHHOE
3HAYEHUE AarpodKOCUCTEM U YpPOOIKOCUCTEM. 3aKOHOMEPHOCTH (POPMHUPOBAHUS
OCHOBHBIX B3aUMO/JICHCTBUI OPTraHU3MOB B SKOCUCTEMAX.

[lepeHoc sHeprum M BEHIECTB MEXAY CMEXKHBIMU 3KOCUCTEMaMHU. Y CTONYMBOCTH
OpraHU3MOB, MOMYJISIIIUN U SKOCUCTEM B YCIIOBUAX €CTECTBEHHBIX U aHTPOIOTCHHBIX
BO3JEHUCTBUHI

7.5

buocdepa — oOmennanerapHas o0oiouka 3eMiM, TJ€ CYLIIECTBYET WU
cyuiecTBoBaia *u3Hb. Yuenue B.M. Bepnanackoro o 6uochepe. Obnactu duocdepsl
u e€ coctaB. JKuBoe BeriecTBo 6Hocepsl U ero pyHKIUH.

3aKOHOMEPHOCTH cyllecTBoBaHUA Ouocdeprl. OcobeHHocTH Ouocdeprl Kak
rino0anbHOM sKocucTeMbl. JlMHaMuueckoe paBHoBecue B Ouocdepe. KpyroBopots
BEUIECTB U OMOr€OXMMHUYECKHe IUKIBI (Yriaepoja, a3oTa). PUTMUYHOCTH SIBIEHUN B
ouocdepe.

3oHanbHOCTh Ouocdeprl. [lonsitue o O6uome. OCHOBHbIE OMOMBI CYUIM: TYHIpA,
XBOWHBIE JIeca, CMEIIaHHbIE U MIMPOKOJIUCTBEHHBIE JIeca, CTEMNH, CAaBaHHbI, ITyCThIHH,
TPONMYECKUE JIeCa, BBICOKOTOpbs. KiMMar, pacTUTENbHBII M KUBOTHBIM MUD
OMOMOB CYIIIH.

CrpykTypa ¥ (GYHKIHS JKUBBIX CHCTEM, OIEHKAa WX PECypCHOTO MOTEHIHa a H
O6uochepHbIX QyHKIHI

7.6

DKOJIOTHYECKUE KPHU3UCHI M WX NpUuYuHBL. Bo3jaeiicTBue udenoBeka Ha Ouocdepy.
3arpsi3HeHuEe BO3AYIIHOM cpeibl. OXpaHa BO3ayXa. 3arps3HEHHE BOIAHOW CpEIbI.
Oxpana BoAHBIX pecypcoB. Paspymienue mouBbsl. OxpaHa MOYBEHHBIX PECYpPCOB.
N3menenue knumara.

AHTpPOIIOT€HHOE BO3JEHCTBME Ha PACTUTENIbHBIM M KUBOTHBIA MHp. OXpaHa




pPacTUTENILHOTO M JKUBOTHOTO MHpa. OCHOBHBIE MPUHIMIBI OXPAaHbl MPHUPOJBI.
Kpacubie kuuru. Oco0Oo oxpansemble npupognsie Ttepputopun (OOIIT).
boTtanndeckue caipl U 300JI0T'MYECKHE TAPKH.

OcCHOBHbIE TPUHLIUNBI YCTOWYMBOILO pPa3BUTUS UEJIOBEUECTBA U  MPUPOJBL
PanonansHo€ pUPOIOII0Ib30BaHUE U COXPAaHEHHE OMOIOIMYECKOro pa3HOO0pasus
3eMiu

Y4yeOHO-MeTOAHYeCKOe 0O0ecniedeHHe 00pa30BaTeIbLHOIO0 mpolecca
Oobs13aTesIbHBbIE YUeOHbIe MATEPUAJIbI VISl YYEHUKA

* buonorus. buonornueckue cucremsl u npoueccer; 10 kinace. yriayonenHoe ooyuenue TepemoB
A.B., [TerpocoBa P.A. ObmecTBo ¢ orpanndeHHoi oTBeTcTBeHHOCThIO « 1O MHEMO3MHA »
* buosnorusi. buonornyeckue cucremsl u npoueccsl; 10 kiace. yriydiaennoe odydenue. TepeMoB
A.B., ITerpocoBa P.A. Ob6mecTBo ¢ orpanndeHHOM oTBeTcTBeHHOCTHIO « 1O MHEMO3HWHA »

MeToauuyeckue MaTepHuaJIbl 1JIsl YIUTECJIA

buonorus. 10-11 knaccsl. buonornyeckuit cucTeMsl U MPOLIECCHL. YTI. YpoBeHb. MeToanueckoe
rmocobue. PI'OC

Hudposbie o0pa3oBaTeibHbIE PECYPChI H PecypPchl CETH HHTEPHET

https://resh.edu.ru/subject/5/

https://resh.edu.ru/subject/5/

https://www.sbio.info/

https://anatomcom.ru/

https://www.theanimalworld.ru/

https://bio.1sept.ru/
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