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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma o yue6HOMY npeaMety "buosorus” (nanee - 6Mo0THs) Ha YPOBHE CPEAHETO
obmiero oopazoBanus paspadorana Ha ocHoBe DenepanpHOro 3akona ot 29.12.2012 Ne 273-03
«0O06 obOpazoBannn B Poccuiickoit Deaepanumn»y, ®PI'OC COO, Konnenmuu mnpernogaBaHus
yuebHoro mnpeamMera «bruoOrus» U OCHOBHBIX MOJOXKEHHN (herepaibHON padoyeil mporpaMmbl
BOCITUTAHHUS.

VYuebusiii npeamer «buonorus» yrimyOnénnoro ypoBHs wu3yudenus (10—11 xmaccer)
ABIISIETCS. OJJHUM M3 KOMIIOHEHTOB IpeaMeTHON oOiactu «EcTecTBEeHHO-HAYYHBIE MPEAMETHIY.
Cornacuo monoxenusim ®I'OC COO mnpodunpHble y4deOHBIE MPEIMETHI, H3y4aeMble Ha
yriyOJIEHHOM YPOBHE, SIBJISIFOTCS criocoOoM auddepeHnnanuu 00y4eHUs: Ha YPOBHE CPETHETO
oOmiero oOpa3oBaHUS M MPHU3BAaHBI 00ECIEYUTH MPEEMCTBEHHOCTh MEXKJYy OCHOBHBIM OOIIMM,
CpeIHUM OOIIUM, CpPeIHUM MPOPECCHOHANBHBIM W BBICHIMM OOpa3oBaHHeM. B To ke Bpems
KKIBIA U3 3TUX Y4E€OHBIX IIPEAMETOB JOJHKEH ObITh OPUEHTUPOBAH HA MPUOPUTETHOE PELICHUE
o0pa3oBaTeNbHbIX, BOCIUTATEIbHBIX M PAa3BUBAIOIIMX 3ajlad, CBA3aHHBIX ¢ MpodopueHTtanueit
0o0y4aroluxcsi U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOM 00JacTM Hay4dHOro 3HaHUS,
CBS3aHHOTO C OWOJOTHeN, MEAMIIMHON, SKOJOTHEH, IMCHUXOJOTHEH, CIOPTOM WM BOCHHBIM
JIEJIOM.

[Iporpamma no yue6HOMy npeamery "buonorus" gaét mpencraBieHre O LIETU U 3aa4ax
u3ydeHus yaeOHoro npeamera «bruonorus» Ha yriyOIEHHOM ypOBHE, OIIpeeNsieT 00s3aTeIbHOe
(MHBapuaHTHOE) TMPEAMETHOE COJAEp)KaHUEe, €r0 CTPYKTYpHUPOBAHHME MO paszienaM U Temawm,
pacnpeneseHre o KiaccaM, peKOMEHYeT MOCIeA0BaTeIbHOCTh U3YUEeHHs yueOHOro Marepuala
C yu€TOM MEXIIPEIMETHbIX U BHYTPUIIPEAMETHBIX CBs3€d, JIOTHMKH Yy4eOHOro Ipoiiecca,
BO3PACTHBIX OCOOCHHOCTEH 0OydJarommxcsi. B mporpamMMe 1o OHONOTHH peali30BaH MPUHITUTT
MIPEEMCTBEHHOCTH C HW3Yy4Y€HHEM OHOJIOTMHM Ha YPOBHE OCHOBHOTO OOIIEro oO0pa30BaHUA,
Omarojmaps 4yeMmMy IIpOCMAaTpUBAaeTCs  HAIlPaBICHHOCTh Ha  IOCIEAYIOIIEe  Pa3BUTUE
OMOJIOTUYECKNX 3HAHHWM, OPHUEHTUPOBAHHBIX Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYYHOIO
MHUPOBO33PEHUS, 3KOJOTUUECKOIO0 MBIIUIEHUS], IPEICTABICHUNA O 3I0pOBOM 00pas3e *U3HHU, Ha
BOCIIUTaHHE OEpeXHOro OTHOIIEHUS K OKpYXarolled NpupoiHoi cpene. B mporpamme mo
OMOJOTUM Tak)Ke IMOKa3aHbl BO3MOXHOCTH ydeOHoro mnpeamera «buonorus» B peanu3anuu
tpeboBanuit ®PI'OC COO k MiIaHUPYEeMbIM JMYHOCTHBIM, METAlpeJAMETHBIM MU HPEAMETHBIM
pesyapTaTaM oO0ydeHuss U B (OPMHUPOBAHMHM OCHOBHBIX BHJOB Y4e€OHO-TIO3HABATEIHHOMN
NeSITeIbHOCTH O0YYaloIUXCs M0 OCBOCHMIO COAEp)KaHUS OMOJOrMYecKoro oOpa3oBaHMs Ha
YPOBHE CpeHEero 0011ero oopa3oBaHus.

VYuebHblit npeaMer «buosorus» Ha ypoBHE cpeaHero olmiero oOpa3oBaHUS 3aBeplIAET
Ouonoruueckoe 0Opa3oBaHUE B IIKOJE U OPUEHTUPOBAH Ha pacIIMpeHue U yriyOlieHne 3HaHuM
oOyyaromuxcst O JKMBOM TNpUpPO/AE, OCHOBAX MOJEKYISIPHOW M KIETOYHOM Oumojoruw,
HMOpHUOJIOTUN U OMOJOTUHU Pa3BUTHS, T€HETHKH, CENEKIUH, OMOTEXHOJIOTHH, 3BOIIOIMOHHOTO
YUEHUS U KOJIOTHH.

N3yuenue yuebHoro npeamera «buonorus» Ha yriayOJIeHHOM YPOBHE OpPUEHTHMPOBAHO Ha
HOJArOTOBKY OOyYaroIuXcs K TMOCIEYIONIEMY MOJIY4YEeHHIO OHOJIOrMyeckoro oOpa3oBaHUS B
By3aX M OpPraHM3alMsIX CPEJAHEro MpodeccHoHaNbHOro 0opazoBaHus. OCHOBY €ro coiepx aHus
COCTaBJIIET CHUCT€Ma OHOJOTMYECKUX 3HAHMUM, MOJYYEHHBIX MPHU HM3YYCHHUU OOYUYarOIIMMUCS
COOTBETCTBYIOIIMX CHCTEMaTHYECKHX pa3/IeJioB OHOJOTMM HAa YpPOBHE OCHOBHOI'O OOIIETo
oOpa3oBanus, B 10—11 kinaccax 3TH 3HaHUS MOTYYarOT pa3BuTHe. Tak, paCIIUPEHbl U yIIIyOJIeHbI
OMOJIOTHYECKHE 3HAHUS O PACTeHMsX, >KMBOTHBIX, rpubax, OaKTepusix, OpraHu3Me 4YeloBeKa,
O0IMMX 3aKOHOMEPHOCTSX KH3HH, JOMOJHHUTEIbHO BKJIIOUEHBI OMOJIIOTHYECKHE CBEIEHUS
MPUKIATHOTO M TOMCKOBOTO XapaKTepa, KOTOpPhlE MOKHO HCIOJB30BaTh KAK OPUEHTHUPHI IS
nocienyomero Beidopa mnpodeccun. BozMokHa Takke MHTErpanus OMOJOTMUYECKUX 3HAHUU ¢



COOTBETCTBYIOLUMH 3HAHUSAMH, TOTYYEHHBIMU O0yYarOIIUMUCS TPU U3YYECHUH (PU3UKH, XMMHUH,
reorpaduy 1 MaTEMaTHUKH.

Crpykrypa mporpamMmbl 1o ydeOHOMY mpenMery "buomorus" orpaxkaer CHCTEMHO-
YPOBHEBBIM M SBOJIOIMOHHBIN MOAXOAbI K H3yueHUio Ouonoruu. CorjacHO UM, H3y4daroTCs
CBOICTBAa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJIS )KUBBIX CUCTEM PA3HOI'O YPOBHSI OpraHU3alluy,
SBOJIIOIIMM OPraHUYECKOT0 Mupa Ha 3emiie, COXpaHEeHHs OHOJIOTHYecKOro pazHooOpasus
wiaHetsl. Tak, B 10 kiacce M3ydaroTCs OCHOBBI MOJIEKYJISIPHOM M KIETOYHOM OMOJOruu,
SMOPUOJIOTHH U OMOJIOTHH Pa3BUTHUS, TEHETUKU U CEJEKUNU, OMOTEXHOJIIOTUN U CUHTETUYECKON
OMOJIOTHH, aKTYyaJU3UpPYIOTCS 3HAaHUS OOydJarolmMxcs MO OOTaHUKE, 300JI0THH, AHATOMHH,
¢uznonoruu venoseka. B 11 kitacce M3y4aroTcsi SBONIOIMOHHOE yYEHHE, OCHOBBI HKOJIOTUU U
yueHue o 6uocdepe.

VYueOuplii mnpeamer «buonorus» mnpus3BaH OOECHEUUTh OCBOCHHE OOYYarOIIUMUCS
OMOJOTMYECKUX TEOPUM M 3aKOHOB, WUJEH, NPUHLUMIOB W IpPaBW, JIeKallUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHON KapTHHBI MHUpa, 3HaHUH O CTPOEHUHU, MHOrooOpazuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MONYJSALUH, OHOLEHO03a, IKOCHCTEMBI, O BbBIIAIOIINXCS
HAyYHBIX JOCTH)KCHMSIX, COBPEMEHHBIX HCCIIEJOBAHUSX B OHOJOTHU, MPUKIAIHBIX ACIEKTax
Ounonornyeckux 3HaHWM. /s pa3BuTHS W MOAAEp)KaHUS WHTEpeca O0O0YJaromuXcss K OMOJIOTHH
HapsIly CO 3HAYUTEIBHBIM 00bEMOM TEOPETUUYECKOTO MaTepuasa B COJAEP>KaHUU MPOTrPaMMBbI 110
OMOJIOTHH TIPEIYCMOTPEHO 3HAKOMCTBO C MCTOPHEW CTAHOBJICHHMS M Pa3BUTHUsI TOW WM UHOU
obnactu OMONOTHH, BKJIAJIOM OTEUECTBEHHBIX M 3apyOeKHBIX YUEHBIX B PEIICHUE BaXKHEHIINX
OMOJIOTUYECKHUX M HKOJIOTHIECKUX MTPOOIIEM.

Llenp u3yuyenus: yuebHoro npenmera «buonorus» Ha yriayOnE€HHOM ypOBHE — OBIa/ICHUE
00y4JaromuMHUCs 3HAHUAMH O CTPYKTYpHO-(DYHKIIMOHAIBHOW OpraHU3allMi JKUBBIX CHUCTEM
pa3HOro paHra v NpHOOpeTeHNUEe YMEHHI MCIOIB30BaTh 3TU 3HAHUS B (DOPMUPOBAHHH MHTEpeca
K onpeaenéHHol 001acTi MpoPeCCUOHATBHON JIEATEIbHOCTH, CBSI3aHHOW ¢ OMOJIOTHEH, I K
BbIOOPY yueOHOro 3aBeIeHuUs sl IPOAOHKEHUS OHMOJIOTHYeCKOro 00pa3oBaHUsl.

Jloctuxenue 1enu u3ydeHus ydeOHoro npeamera «buosnorus» Ha yriiyOJ€HHOM YpOBHE
o0ecreunBaeTcs pelieHrueM CIeIYIOIMUX 3a1au:

OCBOCHHE  OOYYalOIMMHUCS  CUCTEMbl  OMOJIOTMUECKMX 3HAaHMM: 00  OCHOBHBIX
OMOJIOTHYECKUX TEOpHUSX, KOHLEMNIMAX, MIIOTe3aX, 3aKOHaX, 3aKOHOMEpPHOCTSAX M IpaBHIIaX,
COCTaBJISIIOLMX COBPEMEHHYIO €CTECTBEHHO-HAayYyHYI0 KApTUHY MHpa; O CTPOCHHH,
MHOTr000pa3uu 1 0COOEHHOCTSIX OMOJOTMUYECKUX CUCTEM (KJIETKA, OpraHu3M, MOIMYJSALUs, BUJ,
ouoreorieHo3, Ouocdepa); O BBIJAIONMIUXCS OTKPBITHUSX W COBPEMEHHBIX HCCJIEIOBAHUSIX B
OHOJIOTHH;

O3HAKOMJICHHE  OO0ydYaromMxcsi €  METOJAAMU  TO3HAHMUSA  JKUBOM  NPHUPOABI:
UCCIIEI0BATEIbCKUMH METO/IaMU OMOJIOTHYECKUX HayK (MOJEKYJISPHONW U KJIETOYHOW OMOJIOTHH,
AMOpHUOJIOTUN U OMOJIOTUH PAa3BUTHS, TEHETUKU U CENEKIUH, OMOTEXHOJIOTHU U CUHTETHYECKOMN
OMOJNIOTHH,  TMAaJEOHTOJOIMH, OKOJOTMM); METOJaMH  CaMOCTOSITEIbHOTO  NPOBEICHUS
OMOJIOTHYECKUX HCCIIEeOBaHU B JsabopaTopuu U B Ipupojae (HaOmoJaeHue, H3MEpPEHUE,
HKCIEPUMEHT, MOIECTHUPOBAHNE);

OBJIaJIcHHUE OOYYaIOUIUMUCS YMEHMSIMH: CaMOCTOSITENIbHO HAaXOAWTh, aHAJIU3UPOBATH U
UCIIOJIb30BaTh OMOJIOTUYECKYI0 HH(POPMAIINIO; TI0JIb30BATHCS OMOJIOTHYECKON TEPMUHOIOTHEN U
CUMBOJIMKOW;  yCTaHaBIMBaTh CBSI3b MEXAY pa3BUTHEM OWOJIOTMM U  COLMAJIBHO-
HKOHOMHUYECKUMH U SKOJIOTHYECKUMH IpOOJIeMaMy YeJIOBEYECTBa; OIICHWBATh IOCIEICTBUSL
CBOEHM JHEeATENIbHOCTH [0 OTHOLIEHUIO K OKpYXKarolled NIpHUpPOIHON cpene, COOCTBEHHOMY
3I0POBBI0 W 3/I0POBBIO  OKPYKAIOIIMX JIOIeH; OOOCHOBBIBaTb M  COOJIOJATh  MEphl
npoUIaKTUKU MHQEKIMOHHBIX 3a00J1eBaHMi, MpaBuiia MOBEICHUS B IPUPOJE U oOecreueHus
0€30MaCHOCTH COOCTBEHHOM KH3HEIEATENbHOCTH B YPE3BbIUANHBIX CUTYalMsIX MPUPOJHOTO U
TEXHOTCHHOT'O XapakTepa; XapaKTepu30BaTh COBPEMEHHbIE HayudHble OTKpPBITHS B o01acTu
OHOJIOTHH;



pa3BUTHE y 00YYaIOLINXCS MHTEUICKTYalIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN B Mpoliecce
3HAKOMCTBA C BBIJAIOIIMMHCS OTKPBITUSMH M COBPEMEHHBIMHU HCCIIEOBAaHHUSIMH B OHOJIOTHH,
pemaeMbpIMH €10 MTPoOJIeMaMy, METOJOJIOTHEe OWOJIOTHYECKOro HCCIEeIOBaHUs, MPOBEIACHUS
SKCIIEPUMEHTANBHBIX HCCIEIOBAaHUM, pElIeHUs] OHOJOTMYeCKHX 3a7ad, MOJEIUPOBAHUS
OMOJIOTHYECKUX 00BEKTOB U IPOIIECCOB;

BOCIIHTAHHUE Y OOYYarOIIMUXCSl LIEGHHOCTHOTO OTHOIICHMsS K JKUBOHM MPHUPOJE B LEJIOM U K
OTHENbHBIM €€ O00beKTaM U SBJICHUSAM; (OpMUPOBAHHE HKOJOTHYECKOW, TIE€HETHYECKOH
rPaMOTHOCTH, OOIIEH KyJbTYphl MOBEACHUS B MPUPOJE; MHTETrpallM €CTECTBEHHO-HAYYHBIX
3HAHUMH;

npuodpereHue 00y4aroIUMUCA KOMIIETEHTHOCTH B PAllMOHAIIBHOM MPUPOAOINOIB30BaHUN
(coOnrosenue mpaBWJI TOBEACHHUS B MPHUPOJE, OXPaHbl BHUIOB, AKOCUCTEM, Ouochepsl),
COXpPaHEHHHU COOCTBEHHOI'O 370POBBSI U 30POBbS OKPYXKAIOUIMX JtoAed (COOTI0OaeHUsT Mep
npodunakTuku  3a0oneBaHUi, oOecriedeHne  OE30MACHOCTH  KHU3HEACSITEILHOCTH B
Ype3BhIYAITHBIX CUTYaLUAX MPUPOJAHOTO U TEXHOTEHHOIO XapaKTepa) Ha OCHOBE UCIOJIb30BaHUS
OMOJOrNYECKUX 3HAaHUN U YMEHUI B IOBCETHEBHOM KU3HU;

CO3JaHME YCJIOBHMH JJisi OCO3HAHHOTO BbIOOpa OOYYAIOIMIMMKCS WHIUBUIYaTbHOU
00pa3oBaTeNbHON  TPACKTOPHH, CIIOCOOCTBYIOUIEH MOCIEAYIOMEMY HPOPecCHOHATHHOMY
CaMOONPEIEIICHUI0, B COOTBETCTBUU C WHIUBUIYaIbHBIMA MHTEpPECAMH M TOTPEOHOCTIMU
peruoHa.

OO0miee 4muClIO YacoB, OTBEACHHBIX Ha HW3yuyeHHUE OHOJOTMU Ha YriayOJIeHHOM YpOBHE
cpenHero obmiero obpaszoBanusi, coctaBisier 204 gaca: B 10 xmacce — 102 gaca (3 waca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B HEZIEN0).

Ot6op oOpraHm3anMoOHHBIX (QOpPM, METOJOB W CPEACTB OO0ydeHUs OWOJIOTHUH
OCYIIECTBIISIETCS ¢ YYETOM CHEUU(PHUKU €ro COACpKaHUS U HAMpPaBICHHOCTH Ha MPOAODKEHHE
OMOJIOTHYECKOTO 00pa3oBaHUsI B OPraHM3ALMUAX CPEAHEr0 MPO(PECCHOHATBHOTO W BBICIIETO
obOpazoBaHwUs.

OO0s3aTeNbHBIM YCIIOBHEM IPU OOYYEHHWH OWOJIOTHMH HAa YIIyOJIEHHOM YpPOBHE SIBIISETCS
MpOBEJCHNE JIA0OpATOPHBIX W MpakTUYeckux padbor. Takxke ywyacTue oOydaroumxcs B
BBIMIOJTHEHUM TMPOEKTHBIX M  y4EOHO-UCCIIEOBATEIbCKUX PAabOT, TeMaTHKa KOTOPBIX
ONpEACIAETCS YUYUTEIIEM Ha OCHOBE MMEIOIIMXCS MaTepUaIbHO-TEXHUYECKUX PECYPCOB U
MECTHBIX MPUPOIHBIX YCIOBUH.

[Iporpamma peanusyercss Ha 0aze 1eHTpa «ToYka pOCTa» €CTECTBEHHO-HAYYHOU U
TEXHOJIOTHYECKOW HampaBlieHHOCTed. Pa3paboTtaHa B COOTBETCTBMHU C TpeOOBaHUSIMU
3aKOHOJIaTeNbCTBA B chepe oOpa3oBaHus U ¢ yIETOM pekoMeHaanuii denepaibHOro oneparopa
yuebHoro npeamera «buosnorus». Mcnonb3oBanue obopyaoBanus 1eHTpa «Todyka pocTta» npu
peann3anuy JaHHOM IIPOrpaMMBbl ITO3BOJISIET CO3AATh YCIOBUS:

* JUIS PaCIIMPEHUs COJCPKAHUS MIKOJIBHOTO OMOJIOrHUeCKOoro 00pa3oBaHus;

* /ISl TIOBBIILIEHUS [TO3HABATEIbHON aKTHMBHOCTH OOY4YalOIIUXCSl B €CTECTBEHHOHAYUHOM
obnacru;

* JUIA pa3BUTHS JUYHOCTU peOeHKa B Ipolecce 00y4eHHst OMOJIOTHH, €ro CIOCOOHOCTEH,
(bopMHUPOBAaHUS U YIOBJIETBOPEHUSI COIIMAIBHO 3HAYUMBIX HHTEPECOB U MOTPEOHOCTEH;

* 15 paboThl C OAPEHHBIMU IIKOJILHUKAMH, OpPraHU3allMd UX Pa3BUTHA B Pa3IMYHbBIX
o0nacTsax 00pa30BaTENbHON, TBOPUECKON AEATEIbHOCTH.

[Tpumenss 1udpoBbie 1aOOPATOPUHN HA YpoKax OMOJIOrHH, yHaluecss CMOTYT BBIOJIHUTh
MHO€ECTBO J1Ja0OpaTOPHBIX PabOT U SKCIIEPUMEHTOB IO MPOTrPaMMe OCHOBHOM HIKOJIBI.

buonorus pacrenmii: /[pixanue nuctbeB. Jpixanue kopHel. [lornonienre Boasl KOpHIMHU
pacrennii. KopueBoe naBnenue. VMcnapenune Boawl pacteHuAMU. DoTocuHTE3. JlpIXaHUE CEMsH.

VYcnoBus npopactanus ceMsiH. Tensonto0uBble U X0JI0J0CTOMKNE pacTEeHUs!.



3oosorusi: M3ydeHue OIHOKJIETOYHBIX >KMBOTHBIX. I3ydeHue BHEIIHErOo CTPOECHUS
JOKIEBOTO YepBsl, HAONIOJICHWE 3a €ro TMepeABIKCHHEM U peaklusMH Ha BHEIIHUE
pazapaxeHus. l3yueHue CTpoeHMs MOJUIIOCKOB II0 BIIaXHBIM Ipenaparam. M3ydenue
MHOT000pa3usi 4WICHHUCTOHOTMX 110 KOJUICKUUAM. V3ydeHue cTpoeHuss pbl0 MO BIIAKHBIM
npenaparam. M3ydenue ctpoenus ntull. M3ydeHue CTpoeHUsS MIIEKOMUTAIOUIUX MO BIAKHBIM
npenaparaMm. BosiHble )kMBOTHBIE. TENIOKPOBHBIE U XOJO0IHOKPOBHBIE )KUBOTHBIE

Yenosek u ero 310poBbe: M3yduenue kpoBooOparenus. Peakius CCC Ha 103UpOBaHHYIO
Harpy3Ky. 3aBUCUMOCTb MEXJly Harpy3Koi U YpOBHEM dHEpreThueckoro oomena. ['azooomen B
n€rkux. Mexanusm sérounoro apixanus. Peaknus JIC Ha ¢usudeckyro Harpysky. JKu3HeHHas
€MKOCTh JIeTKMX. BbwimenurenbHas, AbIXaTeIbHAs U TEPMOPETYISTOpPHAS (YHKIUS KOXKHU.
JeiictBue pepMeHTOB Ha cyOCcTpar Ha mpuMepe Karajiasbl. [Ipucroco0ieHHOCTh OpraHu3MOB K
cpene oouTaHusl.

OO6mast Ouonorusi: JlelicTBUe (epMEHTOB Ha CyOcTpaT Ha IpHMEpe KaTajasbl.
Pasznoxxenne H202. Bnusinue pH cpeapl Ha akTUBHOCTH (hepMeHTOB. DaKTOpHI, BIUSIONIUE HA
CKOpOCTh Tmpolecca (orocuHreza. M3yueHue KIETOK W TKaHEW pacTeHUN W >KMBOTHBIX Ha
FOTOBBIX MHKpOIIpenaparax M HUX oOnucaHue. DBbldBlIeHHE W3MEHYMBOCTH Yy OPraHU3MOB.
BrisiBienue npucnocoOaeHuil y Opranu3MoB K cpejie 0outanus (Ha KOHKPETHBIX MpUMepax).

COJAEP/KAHUE OBYYEHUA

10 KUIACC

ConepkaHnre MPOTpaMMBbl, BBIICIEHHOE  KYpPCUBOM, HE BXOJAUT B  IPOBEPKY
rocynapcTBeHHoOU utorooi arrecranuu (I'MA).

Tema 1. Buosorusi kKak Hayka

CoBpemeHnHast 6uonorusi — KOMIUIEKCHas Hayka. Kparkas uctopusi pa3BUTHs OMOJIOTHH.
buonornueckne Hayku W Hu3ydaemble UMM TpoOsiemMbl. DyHIaMEHTalbHbIC, TPHUKIAAHBIC U
MOMCKOBBIC HAYYHBIE UCCIIEOBAHUS B OMOJIOTHH.

3HavyeHre OWOJIOTHM B (POPMUPOBAHWUK COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHBI
mupa. I[Ipodeccun, cBszanHbie ¢ Ouonorueil. 3HaueHWe OWOJOTHH B MPAKTUYECKOU
JIEATEIIbHOCTH 4YEJOBEKAa: MEJUIIMHE, CEIbCKOM XO3SICTBE, MPOMBIIUIEHHOCTH, OXpPaHE
MIPUPOJBL.

JleMoOHCTpaL U

[Toptpetsr: Apuctorens, Teodpact, K. Jlunnei, XK. b. Jlamapk, Y. lapsun, V. I'apsei, I
Mengens, B. W. Bepuanckuii, U. II. IlaBnoB, M. M. MeunukoB, H. W. Basumios, H. B.
Tumodees-Pecosckuit, [Ixx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmune!l u cxembl: «CBsi3b OMOJIOTUHU € APYTMMHU Haykamu», «Crcrema OMOJIOTMYECKUX
HayK».

Tema 2. JKuBble cucTeMbl U X U3yYeHHE

JKvBbie cucTembl Kak mpeaMeT u3ydeHusi Ononoruu. CBOMCTBA )KUBBIX CUCTEM: €IHHCTBO
XAMHYECKOTO COCTaBa, JMCKPETHOCTb M IIEJIOCTHOCTb, CIIOXKHOCTh W YHOPSIOYEHHOCTh
CTPYKTYPBI,  OTKPBITOCTh, = CaMOOpTraHU3alus, CAaMOBOCIPOU3BEIACHUE, PaA3APAKUMOCTb,
U3MEHUYUBOCTB, POCT U Pa3BUTHE.

YpoBHM OpraHu3allid JKUBBIX CHCTEM: MOJEKYJISPHBIA, KIETOYHBIA, TKAHEBBIM,
OpraHU3MEHHBIN, MO YJISIUOHHO-BUI0BO, OKOCUCTEMHBIN (OMOTEOIICHOTUYECKHIA ),
ouochepusiii. [Ipomeccsl, mpoucxoasmye B KUBbIX cucTeMax. OCHOBHBIE TPU3HAKU KHUBOTO.
Kuznep kak hopma cymiecTBoBaHUS MaTepuu. Hayku, uzydaromiue KUBbIe CUCTEMBI Ha Pa3HBIX
YPOBHSX OpPTraHU3AIUH.



W3ydeHne >XUBBIX cucTeM. Meroabl Omonormdeckoil Hayku. HaOmromenwe, usmepeHue,
JKCIIEPUMEHT, CHUCTEMaTH3alus, MeTaaHanu3. [loHATne o0 3aBUCMMOM U HE3aBUCUMOU
nepemeHHoi. IDmanupoBanue skcnepumenrta. IlocraHoBka u mposepka rumnore3. Hynesas
runotesa. [loHsTHe BIOOPKHU U €€ 10CTOBEpHOCTh. Pa3dpoc B Ononorndeckux AaHHbIX. OneHka
JIOCTOBEPHOCTH IIOJy4EHHBIX Pe3yJbTaToB. IIpMuMHBI UCKAKEHUS PE3YJIBTATOB JKCIIEPUMEHTA.
[ToHsiTHE CTATUCTUYECKOTO TECTA.

JleMoOHCTpaL Ul

Tabmuubl u cxembl: «OCHOBHbIE TPU3HAKU JKU3HW», «DBHOJIOrMYecKHe CUCTEMBI,
«CBoiicTBa )XKMBOW MaTepun», «YpOBHU OpraHU3alluyu KUBOU IpUpobl», «CTpoeHUE KUBOTHON
KieTkn», «TkaHm  KUBOTHBIX», «CHCTEMBI OpPraHOB  YEJIIOBEYECKOIO  OpPraHU3May,
«buoreonenos», «buocdepay, «MeToabl H3yUeHHUS KUBOH PHUPOJIBD».

Ob6opynoBanue: 1abopaTopHoe 000pyI0BaHKE AJIs IPOBEACHUS HAOIIOACHNH, U3MEPEHUH,
JKCIIEPUMEHTOB.

IIpakTnyeckas padora «cnosb30BaHME pa3IUYHBIX METOJOB IIPH M3YyYEHUHU KUBBIX
CUCTEMN.

Tema 3. buosnorus Kjierku

Knerka — cTpykTypHO-QYHKIIMOHAIbHAS €IMHULA >KUBOrO. VICTOPUS OTKPBITHUS KIETKHU.
Pa6oter P. I'yka, A. JleBenryka. Kinerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OcCHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOpUHU.

Metonbl MOJEKYISIpHOW M KJIETOYHOM OMOJIOTMH: MHUKPOCKONHUSA, Xpomarorpadus,
anekTpodope3, METOA  MEYEHBIX aToMOB, auddepeHnmanbHOe  HEHTpU(yrupoBaHHE,
KyJIbTUBUPOBAHUE KIETOK. M3yuenue QukcuposanHvix Kiemox. DIEKTPOHHAs MHUKPOCKOIUS.
Kongoranvnas muxkpockonus. Bumanvnoe (npudicuznennoe) uzyuenue Kiemox.

JdeMoHcTpannn

IToptpersr: P. I'yk, A. JleBenryk, T. llIBann, M. Illnelinen, P. Bupxos, K. M. bap.

Tabmuubl u cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MUKpockom», «Mcropus
Pa3BUTUSI METO/I0B MUKPOCKOIIUN».

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIPENapaThl PACTUTEIbHBIX, KUBOTHBIX MU
OakTepuaIbHBIX KJIETOK.

IIpakTnyeckass padora «/3ydyeHue MeToJI0B KJIETOYHOM Ouosioruu (xpomarorpadus,
anekTpodopes, muddepennnansaoe nentpudyrupopanue, [ILP)».

Tema 4. XumMnueckasi OpraHu3anus KJIeTKH

XUMUYECKUN COCTaB KIETKU. Makpo-, MUKpPO- U YIbTPAMHUKPOJIEMEHTHI. Boia u e€ ponb
KaK pacTBOPUTENS, peareHTa, y4acTHE€ B CTPYKTYPUPOBAaHHMM KJIETKH, TEIJIOPETYIISALHNN.
MuHepanbpHble BELIECTBA KIETKH, UX Onosiornyeckas posib. Posib KATHOHOB M aHUOHOB B KJIETKE.

Oprannyeckue BellecTBa KIETKU. buonornyeckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB 0enkoB. CTpykTypbl OenkoBoi Mojekyinbl. IlepBuuHas cTpykTypa Oeika, MenTugHas
CBs3b. BTopuuHas, TpeTn4Has, 4eTBepTUYHAas CTPYKTypbl. [leHarypamus. CBoiicTBa O€JKOB.
Knaccudukanus 6enkos. buonornueckue GyHKIM 0enKkoB. [lpuonsi.

VYrneBoasl. MoHOcCaxapuabl, AMCAXapHIbl, OJUrOcaxapuibl M monucaxapujsl. OOmumi
IUIaH CTpPOEHUsT U (U3UKO-XMMHUYECKHE CBOICTBa YIiieBoAoB. buonorumueckue QyHKunu
YIJIEBOJOB.

Jlununel.  T'uppodunbHo-ruapodoOHBIe  cBoiicTBa.  Kiaccubukauus — aumnuaos.
Tpurnunepuasl, GochoaunuIbl, BOCKU, cTepouisl. buonornyeckue Gpynkuuu aunuaos. O6mue
CBOICTBa OMOJOTMYECKMX MEMOpaH — TEKy4yecTb, CIOCOOHOCTh K CaMO3aMbIKaHUIO,
MIOJIYIIPOHULIAEMOCTb.

Hyxneunoseie kucnotsl. [IHK u PHK. Crpoenune nHyknenHoBbIX KucioT. Hykneotuusl.
[Mpuniun komminementapuoctu. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas crupaib.
Mectonaxoxaenue u ouonornueckue ¢pynknuu JJHK. Bunst PHK. ®ynknun PHK B kietke.

Crpoenne monekynsl AT®. Makpospruueckue cBs3u B mojiekyine AT®. buonornueckue
¢byakuun  AT®. BoccraHoBiIeHHBIE TMEPEHOCUYMKH, UX (YHKIUHM B KJIeTKe. [[pyeue



HYKIeo3uompugocgamol (HT®). CexBenupoBanue  JHK.  Memoowr  cemomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykTypHast Ouonorus: OMOXMMHUYECKHEe M OMO(PU3NYECKHE HMCCICIOBAHUS COCTaBa U
MPOCTPAHCTBEHHON CTPYKTYypbl OuoMoiekyn. Modenuposanue cmpykmypsvl U @QYHKYui
Ouomonekyn u ux Komniekcos. Komnvromepruiti Ou3aiin u opeanuyecKuti Cunme3s OUOMONEKY U
UX HENPUPOOHBIX AHATI0208.

JleMoOHCTpaL Ul

[Toptpetst: JI. [Tonunr, [Ix. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pankiun, ®. Caurep, C.
IIpy3unep.

Huarpammbl:  «PacnpeneneHre XUMHYECKHX JJIEMEHTOB B  HEXHUBOH IPHUPOJIE»,
«PacrnpeniesieHe XMUMUYECKUX 3JIEMEHTOB B JKMBOU IIPUPOJIEN.

Tabmupel u cxembl: «llepuoguyeckas Tabauna XUMHUYECKHX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIbl BOJABI», «BemecTBa B cocTaBe oOpraHu3smMoB», «CTpoeHHE MOJIEKYNbl Oenkay,
«CTpyKTypbl O€NKOBOH MOJEKYINbI», «CTpoeHHE MOJIEKYN YrieBoJoB», «CTpOeHHE MOJIEKYI
aununoBy», «HykiienHoBble KUCIOTHIY, «CTpoeHre MOJIEKYIbl ATD».

OO6opynoBaHue: XMMHUYECKas [ocy1a 1 000py10BaHUE.

Jladoparopnas padora «O0HapyxeHHE O0EJTKOB € MTOMOIIbIO0 KaY€CTBEHHBIX PEAKITUI».

JlabopaTopnasi padora «liccienoBanue HyKJIEMHOBBIX KUCIIOT, BBIICICHHBIX U3 KIETOK
pa3IMYHBIX OPTaHU3MOBY.

Tema 5. Ctpoenne n GyHKIUN KJIETKH

Tumel KIETOK: dyKapHOTHYECKass W IMpokapuoTudeckas. CTpyKTypHO-(yHKIMOHAIbHBIC
00pa3oBaHUs KIETKH.

CtpoeHue mpoKapuoTHUecKo KieTku. Kierounas creHka OakTepuii U apxeil.
OcoOeHHOCTH CTpOeHUs TeTepoTpodHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MecTto u
pOJIb MPOKAPUOT B OMOLIEHO3AX.

Crtpoenue u QpyHKIMOHHUPOBAHUE DYKAPUOTUUYECKON KieTku. [lnasmaruyeckas MmemOpaHa
(mna3manemma). CTpykTypa Iula3MaTuueckodl MeMmOpaHbl. TpaHCIIOPT BEUIECTB 4epes3
MIa3MaTHYeCKyl0 MeMOpaHy: maccuBHBIA (muddys3us, obneryénnas nudQysus), aKTUBHBIN
(mepBUYHBIA M BTOPWUYHBIA aKTUBHBIA TpaHcmopT). [lomymponunaemocts memOpansl. PaGota
HaTpUil-KaJIMeBOro Hacoca. DHAOLMUTO3: MUHOLMTO3, parounTo3. Dk30uuTo3. Kinerounas creHka.
Crpykrypa v QyHKIUHN KJIETOYHON CTEHKU pacTeHUi, rpuOoB.

[Murornasma. Iluro3ons. Llurockener. [IBmkeHue nuromiaazMbl. OpraHoubl KIETKH.
OpnHoMeMOpaHHbIE OpraHOUbl KIETKH: 3HAoIazmaTrueckas cetb (JI1C), anmapar [Nonbaxwy,
JU30COMBI, UX CTpOeHHEe U (QYHKUUHU. B3aMMOCBS3b OJHOMEMOpaHHBIX OPTaHOMUJOB KIIETKH.
CrtpoeHue TrpaHylsIpHOTO peTukyinyma. Mexanusm wuanpasnenus 6enkos 6 OIIIC. Cuntes
pactBopuMbIX  OenkoB. CHHTE3  KJIETOYHBIX  MeMOpaH. [Imankuit  (arpaHyisipHBbI)
sHOIUIa3MaTHUecKuil peTukynyM. CekperopHas ¢yHkuus anmapata ['onbmxu. Moouguxayus
benxoe 6 annapame I onvoxcu. Copmuposxa benkoe 6 annapame I o1v0xcu. TpaHCHIOPT BELIECTB
B KJeTke. Bakyonu pacturenbHbix KieTok. Kiierounslit cok. Typrop.

[TomyaBTOHOMHBIE OpraHOWABl KJIETKU: MHUTOXOHAPHUH, IUIACTUABL. [Ipoucxoorcoenue
mumoxonoputi u naacmuod. Cumdbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GyHKIMHM MHUTOXOHIpUH U miactuj. [lepBUuHBIE, BTOPUYHBIE U CIOXKHBIE IUIACTH/IBI
(OTOCHHTE3UPYIOIINX  DYKApHUOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JIGHKOIUIACTHI  BBICIIHX
pacTeHuN.

HememOpanubie opranouabl kieTkn CTpoeHHe W (GyHKINHA HEMEMOPaHHBIX OPTaHOWIOB
kiaeTku. PuGocombl.  IIpomesxcymounvie  ¢hunamenmsi. MUKpOOUIAMEHTBI. AKmuHo8bie
Muxkpogunramenmol. MBbIIIEUHBIE KIETKU. AKMUHOBbIE KOMHOHEHMbl HEeMbIUEUHbIX KIemoK.
MuxkpotpyOouku. Kinetounsiii nentp. CrTpoeHHe | JABWKEHHME JKTYTHKOB M PECHUYEK.
Muxkpotpy6ouku nuroriasmsl. Llentpuons. berku, accoyuuposanuvie ¢ MukpoguiameHmamu u
Mukpompybouxkamu. Momopnvie 6enxu.



SAnpo. Obonouka gapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHUE U (DYHKIHH.
SAnepHbiii 6enKOBBIA MaTpUKC. [IpOCTpaHCTBEHHOE PACIOIOKEHHUE XPOMOCOM B HHTEp(azHOM
aape. Jyxpomamun u 2emepoxpomamur. belku XpomMaTWHa — TUCTOHBI. Junamuxa s0epHou
obonouku 8 mumo3se. foepmwviii mpancnopm.

Knerounsle  BkitoueHusi.  CpaBHUTENbHAsh  XapaKTEpPUCTUKA  KIETOK  JYKapHOT
(pacTuTenbHOM, )KUBOTHOM, TPUOHOM ).

JleMoOHCTpaL Ul

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

Tabmuubl u cxembl: «CTpoeHHE SYKapHOTHYECKOW KIeTKH», «CTpoeHHe KUBOTHOMN
KIeTKn», «CTpoeHHe pacTUTENbHON KileTKn», «CTpoeHne MUTOXOHIpUm», «Sapoy, «CtpoeHue
IIPOKAPUOTUYECKOUN KIIETKI.

O6opynoBaHue: CBETOBOM MHKPOCKON, MHKpPOIpenapaTbl PacTHUTEIbHBIX, KHUBOTHBIX
KJIETOK, MUKPOIIPETapaThl 0aKTepUaIbHBIX KJIETOK.

JlaGoparopHas padora «/3yyeHre CTpOeHHUs KIETOK Pa3IMYHbIX OPTaHU3MOBY.

IIpakTyeckas padora «3yueHue CBOWCTB KJIETOUHON MEMOpPAHBI».

JlabopaTopnasi pabora «lccnenoBaHue mia3Moin3a U AEIIIa3MOJIN3a B PaCTUTENbHBIX
KJIETKax.

IIpakTuyeckas padora «/3yueHue ABMKEHUS UTOIIIA3MbI B PACTUTEIBHBIX KIETKAX).

Tema 6. O0MeH BellecTB M NpeBpallleHNe JHEPTUH B KJIeTKe

ACCUMUIISIIINS U TUCCUMUIISILIASL — JIBE CTOPOHBI MeTabonu3ma. Tumbl 0OMEeHa BEIIEeCTB:
aBTOTpOGHBIH ®  TeTepoTpoHBIA. YyacTue Kuciopoga B OOMEHHBIX — IpoIeccax.
DHepretuyeckoe oOecrneueHue kieTku: rmpespanieHne ATD B 0OMEHHBIX Mpoleccax.
@epMeHTAaTUBHBIM XapakTep peaklui KIETOYHOro Meradonu3ma. PepMeHThl, MX CTPOEHUE,
cBoiictBa W MexaHusMm geiictBus. KodepmeHntsl. OTnuuusi (epMEHTOB OT HEOPraHHMUYECKHUX
KaTajau3aTopoB.  benku-akTuBaTOppl U OEIKU-UHTUOUTOPBL.  3aBUCUMOCTH  CKOpPOCTHU
(bepMEeHTAaTUBHBIX PEAKINil OT pa3IUYHBIX (PAKTOPOB.

[lepBUUHBI CHHTE3 OpraHUMYECKUX BellecTB B KieTke. DoTocuHTe3. AHOKCUceHHbl U
oKcueenHvlll  pomocunmes y baxmepuu. Ceemocoduparowjue nueMeHmsvl U NUSMEHMbL
peaxkyuonnoz2o yenmpa. Ponpb xmopomiactoB B mpouecce porocunTe3a. CBeToBass U TEMHOBAs
da3el. Pomoovixanue, Cs., Cs. u CAM-munvi pomocunmesa. IIponyKTUBHOCTh (HPOTOCHHTE3A.
BnusiHue pa3nuyHbIx GaKkTOpoB Ha CKOPOCTh (OTOCHHTE3a. 3HAUeHHE (POTOCUHTE3A.

XemocuHTe3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPU(PHULIUPYIOLIHNE
OakTepuu, Kene300aKkTepuu, cepoOaKTepHH, BOJOPOIHbIE OakTepun. 3HaUCHHE XEMOCHHTE3A.

AnHaspoOHble opranu3Mbl. Bunel Opoxenus. [IpoaykTel OpoxeHHs M MX HUCHOJIb30BaHUE
YEJIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI OMOTEXHOJIOTMH M BO30YIUTENH
00e3HEeH.

AspoOHBIE OpPraHW3Mbl. JTambl YHEPreTHYECKOro obOmeHa. [loAroTOBUTENBHBIN STaIl.
['mukonu3 — 6eCKUCIOPOAHOE paclIeNIeHUE TIHOKO3BI.

buonoruueckoe okucieHue, WiIM KIETOYHOE JbIXaHue. Pojib MUTOXOHApPUI B Mpoleccax
O6uonornyeckoro okucieHus. Lluknndeckue peakuuu. OkuciautenabHoe (GochopuIrpoBaHHeE.
Onepeuss membpanunozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnot ATD-
cunma3zvl.  llpeumymectBa a’poOHOro myTH OOMEHa BELIECTB Iepel  aHa’POOHBIM.
D hHEeKTUBHOCTH YPHEPTETUIECKOTO OOMEHA.

JleMoHCTpanun

IToptpetsr: Ix. [Ipuctim, K. A. Tumupsses, C. H. Bunorpaackuii, B. A. Dnrensrapar, I1.
Murtueni, I'. A. 3aBap3uH.

Tabmumpl 1 cxeMbl: «DOTOCHHTE3», «DHEpPreTHUecKuii oOmeH», «buocuHTe3 Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

O6opynoBaHue: CBETOBOMH MUKPOCKOII, 000pYA0BaHKE JUIsl IPUTOTOBJICHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENApaToB.



JlaGopaTtopnas padora «/3yueHne KaTaTUTHYECKOW aKTUBHOCTH (EepMEHTOB (Ha
pUMepe aMHJIa3bl WK KaTanas3bl)y.

JlaGopaTtopnas pabora «/3yueHue (EepMEHTATHMBHOTO pAaCUICIUICHUS MNEPOKCHIA
BOJZIOPO/Ia B PACTUTEIIbHBIX U JKUBOTHBIX KJIETKaX).

JlaGopaTopHnas padora «CpaBHeHHUE MPOLECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE TTPOLIECCOB OPOKEHUS U JIBIXAHUSI.

Tema 7. HaciencrBenHasi uHpopMauus U peaju3anus eé B KIeTKe

Peaknun marpuyHoro cuHresa. [IpyHIMI KOMIUIEMEHTAPHOCTH B PEAKLUAX MATPUYHOTO
cuHTe3a. Peanmsanus HacnencTBeHHOM uWHGopMmauuu. ['eHeTWyeckwii KOJ, €ro CBOICTBa.
Tpanckpunuus — matpuudblii cuaTe3 PHK. [IpuHIMIBI TpaHCKPUINIIMU: KOMIUJIEMEHTAPHOCTb,
AHTUIApaLIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuyeckoii
knemxe. Hexooupyrowue PHK.

Tpancnsus u e€ sranbl. Yyactue TpancnoptHeix PHK B OuocuHTese Oenka. YcioBus
ouocuHTe3a Oenka. KogupoBanue aMuHOKHUCIIOT. Posib pubocoM B OnocuHTE3e OelKa.

Coepemennvie npedcmasnenus o cmpoeruu cenos. OpraHu3anus reHoMa y MpoKapuoT U
JyKapuoT. Perynsiiusi akTUBHOCTH T'e€HOB y mpokapuoT. ['mnore3a omepona (. XKakob, XK.
Mano). MonekynapHvle mexaHuzmvl dKcnpeccuu 2enog y aykapuom. Ponv xpomamuma 6
peaynayuu pabomwl 2enos. Perynsius 0OMEHHBIX MpolieccoB B kiieTke. KieTounslii romeoctas.

Bupycel — HekIeToUHbIE (POPMBI KU3HH M OOJIMTAaTHBIC Mapa3uThl. CTPOCHHUE MPOCTHIX U
CIIOXHBIX BHPYCOB, PETPOBHUPYCOB, OaktepuodaroB. Kuzuennwiii yuxn J[HK-codeporcawupux
supycos, PHK-cooepocawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasa,
uHmezpasa.

BupycHbie 3aboneBaHusi uenoBeKka, KHBOTHBIX, pactenmid. CIINJ], COVID-19,
COLIMATIbHBIE U MEUIIMHCKHE MTPOOIEMBI.

Buoungpopmamuxa: unmezpayus u ananuz 6orvuux maccugog («bigdata») cmpyxmypHuix
buonoeuveckux OauHvix. Hanomexmonoeuu 6 oOuonoeuu u meouyuwe. Ilpoepammupyemvie
@dynxyuu b6enxos. Cnocobvl 0ocmasKu 1eKapcms.

JdeMoHcTpannn

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

Tabmumet u cxembl:  «buocuHTe3 Oenka», «[‘eHeTnueckuid Koa», «Bupyce»,
«bakrepuodarm».

IIpakTuyeckas padora «Co3ianue MOJEIN BUPYCay.

Tema 8. J/KuzHeHHbIN HUKJI KJIETKH

Knetounslii nuki, ero mepuoisl u perymsuus. Muatepdaza u muro3. OcoOeHHOCTH
IpoLeccoB, nporekatromux B uHTepase. [logroroska kinetku k Aenenuto. [Ipecunrernyeckuit
(TOCTMUTOTUYECKHI), CHUHTETHUYECKUH M TMOCTCHHTETUYECKUH (MPEMUTOTUYECKHUIT) MEePUOIBI
UHTEP(PA3HI.

Matpuunsiii  cunte3  JIHK -  pemmukanmsa. [lpunnunsr  permmmkanuu — JTHK:
KOMIUIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBI  CHHTE3, aHTHUIAPAJUIENbHOCTh. MexaHu3m
perummkanmuu  JIHK.  Xpomocombl. Crtpoenne xpomocoMm. Temomepbl u  Temomepasa.
XpOMOCOMHBIIT HA0Op KJIETKHM — KapUOTHUIL. JIMIJIOWIHBIM M TaljIoWJHBIA HAOOPBI XPOMOCOM.
I"'omonornunsie XpoMocoMmsl. 110710BbIE XPOMOCOMBI.

Jenenne kietkun — muto3. CTaguu MUTO3a W TMPOUCXOJSANIME B HUX Mporecchl. THIbI
muTo3a. Kaprnokunes u nurokunes. bruongornueckoe 3Ha4eHUE MUTO3A.

Perymsimuss mMuToTHueckoro unukia kietku. I[Iporpammupyemas kierouHass rubenb —
arornTo3.

Knerounoe si1po, XpoMocombl, GYHKIIMOHATIbHAS T€HOMUKA. Mexanuzmbl npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kriemkay» — buoungopmamuvecxkue
Mooenu hyHKYUOHUPOBAHUSL KILEMKU.



JleMoOHCTpanuu

Tabmumpl 1 cxembl: «KU3HEHHBIA MUK KIETKH», «MuT03», «CTpOCHHE XPOMOCOMY,
«Pemmukanus JJHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOII, MUKpoIpernaparbl: «MHTO3 B KIETKax KOpeuika
JIyKay.

JlaGopaTropHas padora «/3yueHre XpoMOCOM Ha TOTOBBIX MUKpOIIpEnapaTax.

JlabopaTopnas pabora «HaOnroneHne mMuTo3a B KIETKAaX KOHYMKAa KOpellKa Jiyka (Ha
TOTOBBIX MUKpOIIpEnapaTax)y.

Tema 9. Ctpoenue u GyHKIIMH OPraHU3MOB

buonornueckoe  pasHooOpazue  opraHu3moB. OJHOKIETOYHBIE,  KOJIOHHAJIBHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KUZHEJCATEIbHOCTH OJHOKIETOYHBIX Oopranu3moB. bakrepun,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIIH, Ipyrue NpoTUcTsl. KojgoHnanbHbIe
OpraHU3MBI.

B3anMocBs3b 9acTei MHOIOKJIETOYHOTO Opranu3Ma. TkaHu, Opraibl U CUCTEMBI OPraHOB.
OpranusMm Kak eguHoe nenoe. ['omeocras.

Txanu pacreHwil. TuObel pacTUTENBHBIX TKaHEW: oOpa3oBaTeNnbHas, MOKPOBHAS,
MPOBOAINIAs, OCHOBHAasA, MexaHuueckas. OcoOOEHHOCTH CTpoeHUs, (PYHKUUNH W PaCIOIOKEHUS
TKaHEN B OpraHax pacTEHUM.

TkaHu JKUBOTHBIX M  4eJOBeKa. TUIbl JKUBOTHBIX TKaHEW: SIUTEIUalIbHas,
COCIMHUTENbHAS, MbIlIeyHas, HepBHas. OCOOCHHOCTH CTPOCHUS, (QDYHKIHMHA M PACHOJIOKCHHS
TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKa.

Opranel. BereraTuBHble 1 TeHepaTUBHBIE OpraHbl pacTeHU. OpraHbl U CUCTEMBI OPraHOB
JKUBOTHBIX U yesoBeka. DyHKIIMU OpraHOB U CUCTEM OPIaHOB.

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

JIBukeHre OpraHu3moB. JIBMKEHHE OJHOKJIETOYHBIX OPraHu3MOB: aMEOOHIHOE,
JKI'YTUKOBOE€, PECHUYHOE. J[IBM)KEHHE MHOIOKJIETOYHBIX PACTEHUH: TPONHU3MbI M HACTHH.
JIBM>KeHNEe MHOTOKJIETOYHBIX dKHBOTHBIX U YeJIOBEKa: MblllleyHas cuctema. Pednekc. CkeneTHble
MBIIIIIIBI U UX padoTa.

ITutanue opranusmos. IlornonieHre Boabl, YIIEKUCIOrO ra3a ¥ MUHEPAIBHBIX BEILECTB
pacreHusamu. [IutaHue >KMBOTHBIX. BHYTPHUIIOJOCTHOE M BHYTPHUKJIETOYHOE NHUIICBAapEHUE.
[TuTanne NMO3BOHOYHBIX XMBOTHBIX. OTHENBI MUIIEBApUTENBHOrO TpakTa. IluimeBapurenbHbie
’kenesbl. [InmeBapuTenbHas cucreMa 4enoBeKa.

Jpixanue opranu3moB. [Ipixanue pacrenuil. J{pixanue xuBoTHBIX. [{uddys3us razos yepes
MOBEPXHOCTh KiIeTku. KoxkHoe nbixanue. [[pixarenbHas moBepxHOCTh. KaGepHoe U JE€rodyHoe
JpIXaHue. JlpIXaHue IO3BOHOYHBIX >KMBOTHBIX W 4YEJIOBEKA. OBOJIOLHMOHHOE YCIIOKHEHHE
CTPOCHHMs JETKUX IT03BOHOYHBIX >KMBOTHBIX. JlpIXaTenbHas cUCTEMa 4YelOBeKa. MeXxaHu3Mm
BEHTWISLIMM JIETKUX Y NTUI] U MIIEKONUTAIOMMX. Perynsuus apixanus. [{pixarenbHbie 00bEMBI.

TpancnopT BemeCTB y OpPraHU3MOB. TpPaHCHOPTHBIE CHUCTEMBI pacTeHUM. TpaHcmopT
BEUIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u €€ opraHbl. KpoBeHocHas cucrema
MO3BOHOYHBIX KHMBOTHBIX U uenoBeka. Cepjie, KpPOBEHOCHBIE COCYIbl M KpoBb. Kpyru
KpOBOOOpAIlIeHUsI.  DBOJIOLMOHHBIE  YCIOXKHEHUS  CTPOCHHsS  KPOBEHOCHOM  CHCTEMBI
MO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Boinenenune y opraHusmoB. Beigenenue y pacreHuil. BelueneHue 'y  KUBOTHBIX.
Cokpatutenbupie Bakyonau. Opranbl BblieneHus. PuibTpanus, cekpeuuss U oOpaTHOe
BCachIBaHHE KaK MEXaHMU3MbI pabOThl OPraHoB BblJeNeHHs. CBSA3b MMOJIOCTH TeNNa ¢ KPOBEHOCHON
Y BBIICTUTEIBHON CUCTEMaMU. BplneneHne y MO3BOHOYHBIX XKMBOTHBIX M 4YesioBeka. Iloukwm.
Crpoenue u pyHKIHMOHUpOBaHHE HeppoHa. OOpa3zoBaHNE MOYH Y YETIOBEKA.



3ammrTa y OpraHu3MoB. 3allUTa y OJHOKJIETOYHBIX opraHu3MoB. Cropel Oaktepuil u
LIUCTBI TPOCTEHIINX. 3allMTa Y MHOTOKJIETOUHBIX pacTeHui. Kytukyna. CpencrBa macCUBHOM U
XAMHUYECKOM 3a1UuThl. DUTOHIMBI.

3aluTa y MHOTOKJIETOUYHBIX KUBOTHBIX. [[OKpOBBI M MX POM3BOAHBIE. 3alIMTa OpraHu3Ma
or Oone3Hell. MMmyHHas cucrema uenoBeka. KileTOUHBIM M T'yMOpaJIbHBIA HMMMYHMTET.
BpoxxnéHupli W TpHOOPETEHHBIM  crieU(PUUIECKUH UMMYHHUTET. Teopusi KIOHAJIBHO-
cenexktuBHoro ummyHnurera (I1. Dpnux, ®@. M. bepuer, C. Tonerara). BocnanutenbHble OTBETHI
opranu3MoB. Posib BpoXIEHHOTO UIMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JIeBaHUM.

PazppaxumocTs W perynsuus y OpraHu3MoB. Pa3gpaXxumMocTh y OJHOKJIETOYHBIX
opranu3moB. Takcucel. Pazapaxxumocts U peryisinus y pacTeHuil. POCcTOBbIE BelECTBA U HX
3HauCHUE.

HepBhas cucrema u pednexkropHas perynsuus y >KUBOTHbIX. HepBHas cuctrema u eé
OTJeNbl. DBOJIIOLIMOHHOE YCJIOXHEHHE CTPOEHUS HEPBHOM CHUCTEMBl y XHUBOTHBIX. OTxemsl
TOJIOBHOT'O MO3ra MO3BOHOYHBIX KUBOTHbIX. Pedrnekc u pednexkropnas nyra. besdycrnoBubie u
YCIIOBHBIC PEQIICKCHI.

['yMopasibHast peryisuuss M SHAOKPUHHAs CUCTEMa >XMBOTHBIX W 4yenoBeka. JKenesbl
SHJOKPUHHOM CHCTEMBI M HMX TIOPMOHBI. JlelicTBUEe TOpMOHOB. B3auMOCBA3b HEpPBHOU U
SHAOKPUHHOU cucteM. ['unorasamo-runodusapHas cucTeMa.

JleMoOHCTpaL U

[Toptpert: NU. II. 11aBnoB.

Tabmuubl u cxembl: «OIHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIE BOJIOPOCIH,
«baktrepun», «lIpocreiimme», «Opranbl LBETKOBBIX pacTeHHi», «CHCTEMbl OpraHoB
IIO3BOHOYHBIX JKMBOTHBIX», «BHYTpEeHHee CTpOCHHE HACEKOMBIX», «TKaHM pacTeHu»,
«KopueBbie cucrempr», «Ctpoenue crednss», «CTpoeHHe IHCTOBOM miIacTUHKWY», «TkaHu
KUBOTHBIX», «Ckener uyenoBekay, «llumeBapurenbHas cuctema», «KpoBeHOCHas cuctemay,
«/pixarenbHass  cucrema», «HepBHas cucrema», «Koxa», «MpbllieyHas CHUCTEMay,
«BpiaenurenbHas cucrema», «JHIOKpUHHAs cucteMay, «CTpoeHue Mblb», «MMMyHUTETY,
«KumeunomnonoctHsle», «CxeMa nuTaHus pacTeHuil», «KpOBEeHOCHbIE CUCTEMBI MTO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue rujipb», «CTpoeHue M1aHapun», «BHyTpeHHee CTpoeHHe J0XKAEBOro
yepBsi», «HepBHast cucrema pni6», «HepBHas cucrema narymku», «HepBHas cucrema
npecMbikatomuxcs», «HepBHast cucrema ntuny, «HepBHas cuctema MIIEKONMTAIOMINXY,
«Hepanas cucrema uenoBekay, «Peduaexcy.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MUKpONpEnaparbl OJHOKIETOYHBIX OpPraHU3MOB,
MUKpOIIpenaparbl TKaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UIVIOKOXKHX, JKUBbBIE
AK3EMILISAPbl KOMHATHBIX PACTEHUM, repOapiy pacTeHUI pa3HbIX OT/AEJIOB, BIAXKHBIE MpenapaThbl
KUBOTHBIX, CKEJICThI T0O3BOHOYHBIX, KOJUIEKIIMN OECIIO3BOHOYHBIX KUBOTHBIX, CKEJIET YeJIOBEKa,
o0opysoBaHuE NS JIEMOHCTpAlMd [OYBEHHOIO U BO3AYIIHOTO THTAaHUS PACTEHUH,
pacuienyieHus Kpaxmaia M OenkoB 1oj JeiictBueM (epMeHTOB, 0OOOpyJOBaHUE IS
JEMOHCTpAILIMK OIBITOB IO U3MEPEHMIO KUZHEHHOW EMKOCTH JIETKUX, MEXaHHU3Ma JbIXaTeIbHbIX
JBUKEHHM, MOJIETN TOJIOBHOTO MO3Ta Pa3JINYHbIX KUBOTHBIX.

JlabopaTopnas padora «/3yueHue TkaHEH pacTCHHI.

JlabopaTopnasi pabora «l/3y4ueHne TkaHel KUBOTHBIX».

Jladoparopnasi padora «/3yueHne opraHoB IIBETKOBOTO PACTCHHSI.

Tema 10. Pa3MHoOKeHHe U pa3BUTHE OPraHU3MOB

®DopMBI pa3MHOXKEHHUS OPTAaHU3MOB: Oecrionoe (BKJIF0Yas BEreTaTUBHOE) M TI0JIOBOE. Buib
0ecIonoro pa3sMHOKEHUS: TOYKOBAHUE, CIOPYIISIINA, (parMeHTaIMs, KIOHUPOBaHHE.

[TonoBoe pasmuoxeHue. llonoBeie kieTku, Wik rameTbl. Meio3. Craguu Menosa.
IToBenenne xpomocoMm B Mmeiio3e. Kpoccunrosep. buonorndeckuil cMpIci Mel03a U IOJIOBOTO
npouecca. Melo3 U ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.



IIpensaponpliieBoe  pasBurHe. l'ameroreHe3 'y JKMBOTHBIX. IlosioBBIE — Kene3bl.
OO6pa3oBanre W pa3BHUTHE TOJIOBBIX KieTOK. CriepmaToreHe3 u ooreHe3. CTpoeHHE MOJOBBIX
KJICTOK.

Omio10TBOpEHNE U SMOPHOHAIBHOE pa3BUTHE >KUBOTHBIX. CrOCOOBI OIIOJOTBOPEHUS:
Hapy)KHoOe, BHyTpeHHee. [lapTreHorenes.

WMuauBuyabHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). OMOPHUOIOTHs — HayKa O Pa3BUTUU
opranusMoB. Mopgoeenes — 00Ha u3 enaguwvix npobrem amobpuonozuu. Konyenyus mopghozernos
u mooenu mopgpoeeneza. Ctaaguu SMOpHUOTEHE3a KUBOTHBIX (Ha IpUMEpE JIATYIIKH). J[pobieHue.
Tunbl apobnenus. /Jemepmunupogannoe u HedepmuHuposannoe opobnenue. bnacmyna, munvi
onacmyn. OCoOEHHOCTH JPOOJICHUS MIICKOMHUTAONIUX. 3apOJBIIIEBBIC JTUCTKUA (TaCTPYJISAIIHS).
3akjajKka OpPraHoOB M TKaHEeW U3 3apOJbIIIEBBIX JHUCTKOB. B3aumHOe BiMsHUE YacTel
pasBUBAIOIIErocs 3apojpllmia (3MOpHOHaNbHAs MHIYKLUMA). 3akiajka IIJJaHa CTPOCHUS
JKUBOTHOTO KaK pe3ynbTaT HEpapXUYECKUX B3aMMOJEHCTBUM TIeHOB. BimsHue Ha
SMOPHOHAIBHOE PA3BUTHE PA3INYHBIX (PaKTOPOB OKPYKAIOIIEH Cpeibl.

Poct u pasButue xuBoTHBIX. IlocTaomOpumonaneHbIi mepuoi. Ilpsmoe u Hempsimoe
pasButHe. Pa3Butue ¢ meramopo3oM y O€CHO3BOHOYHBIX U ITO3BOHOYHBIX JKHUBOTHBIX.
buonornueckoe 3HaueHUE NPSMOr0 W HENPSIMOTO Pa3BUTHA, UX PACHPOCTPAaHEHUE B IIPUPOJE.
Tunsel pocra >XMBOTHBIX. DaKTOpbl peryisiiMM pocTa >KUBOTHBIX M uenoBeka. Craguu
OCTAIMOPHUOHAIIBHOTO DPAa3BUTHUSl y JKUBOTHBIX M uenoBeka. [leprojpl OHTOreHesa dYesoBeKa.
Crapenue 1 cMepTh Kak OMOJIOTHYECKUE MPOLIECCHI.

Pasmuoxxenne u passutue pacrenuil. ['amerodur m crmopodur. Meiio3 B KU3HEHHOM
nukie pacreHuil. OOpa3zoBaHue cmop B Imporecce Meioza. ['ameToreHes y pacTeHMH.
Omiog0TBOPEHHE M pa3BUTHUE PACTUTENBHBIX OPraHu3MoB. J[BONHHOE OIIOOTBOPEHUE Y
I[BETKOBBIX pacTeHHi. OOpa3oBaHUE U PA3BUTHE CEMEHHU.

MexaHn3MBbl peryisiiui OHTOTE€HEe3a Y PACTEHUH U )KMBOTHBIX.

JdeMoHcTpannn

[Toprpetsr: C. I'. HaBamun, X. llInemasn.

TabGmuupl u cxembl: «BereratuBHoe pa3MHOXKeHUe», «THIbl 6€CHOIOr0 pa3MHOKEHUS,
«Pa3MHOXEHHE XJIaMHJIOMOHAIb», «Pa3MHOXeHHE JBIUVIEHB», «Pa3MHOXEHUE THIPBDY,
«Melio3», «Xpomocomsl», «l'amertorenes», «CTpoeHHME SHIEKIETKM U CIIEpMaTO30MIa»,
«OCcHOBHBIE CTaJuU OHTOreHesza», «lIpsmoe u Hempsimoe pas3BuTHe», «Pa3BuTHe Maiickoro
Kyka», «PasButue capanumn», «Pa3BuTHe JIATyHIKN», «/[BOMHOE OIIIOJOTBOPEHHUE Y LIBETKOBBIX
pactenuit», «CTpoeHHe CeMSH OAHOIOJBHBIX M JBYIOJBHBIX pacTeHUD», «OKU3HEHHBIN LUK
MOpPCKOM  KamycTel», <«OKM3HEHHBIM LUKI MXa», <OKHW3HEHHBI LMK NANOpOTHHKAY,
«KW3HEHHBIN [IUKIT COCHBI».

ObopynoBaHue: CBETOBON MUKPOCKOI, MUKPOIIPENapaThl sIMIIEKJIETOK U CIIEpMaTO30HU10B,
Mozelb «L{UKIT pa3BUTHA JIATYIIKI Y.

JlabopaTtopnass pabora «l3yuyeHue CTpOEHMsI TIOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpenaparax.

IIpakTnyeckas padora «BpIsiBIEHHE NPU3HAKOB CXOJCTBA 3apOJBIIIEH MO3BOHOYHBIX
KUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHne OpraHoB Pa3MHOKEHUS BBICIINX PACTEHUI».

Tema 11. I'eHeTHKA — HAYKa 0 HACJIEACTBEHHOCTH U H3MEHYMBOCTH OPraHU3MOB

Hcropus cTaHOBIEHHS W pa3BUTHS T'€HETHKU Kak Hayku. PabGoter I'. Menpens, I'. ne
O®pusa, T. Moprana. Ponb oTeyecTBeHHbIX Y4Y€HBIX B pa3BUTHUM TeHeTuku. Paboter H. K.
Konsuosa, H. U. BaBunosa, A. H. benosepckoro, I'. /. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeepa-Pecosckoro.

OcCHOBHBIE T€HETUUYECKUE MOHATHUSI U CUMBOJIBL. ['OMOJIOTHUHBIE XPOMOCOMBI, aJUIEIbHBIE
TEHbl, AJbTEPHATUBHbIC IPU3HAKH, JOMUHAHTHBIA W PEUECCUBHBIA IPU3HAK, TOMO3WUIOTA,
reTepo3nUroTa, YMCTas JUHUS, THOpUAbI, TeHOTHMN, (peHoTrur. OCHOBHbBIE METOJbl T€HETHUKH:
TUOPHUIOTOTHIECKUN, ITUTOJIOTHYECKUH, MOJIEKYIIIPHO-TEHETUYECKHM.



JleMoOHCTpanuu

IToptpetsi: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1. BaBuinos, A. H.
benosepckuii, I'. . Kaprieuernko, H0. A. ®ununuenko, H. B. Tumodeer-PecoBckuii.

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

JlaGopaTopHnas pa6ora «/[pozoduia kak 00BEKT FTeHETUIECKUX UCCIICIOBAHUI.

Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpeuBanue. IlepBblii 3akoH MeHaenss — 3aKOH €AMHOO0Opasus
ruOpus1oB nepBoro nokojeHus. IIpaBuno nomunupoBanus. Bropoii 3akoH MeHaens — 3akoH
pacieruieHus Ipru3HaKkoB. LluTonoruuyeckne 0OCHOBBI MOHOTMOPUIHOTO CKpeluBanus. [ unoresa
YUCTOTBI FaMeT.

AHanuzupyrouiee  ckpemiuBaHue.  [IpoMexyTouHbIi  XapakTep  HaclI€JJOBAHMUS.
Pacmierienne npu3HaKkoB MIPU HETIOJIHOM JOMUHUPOBAaHUU.

Jurubpuanoe ckpemuBaHue. Tpetuil 3akoH MeHnens — 3aKOH HE3aBHCHMOTO
HacJIeI0BaHMsl TPU3HAKOB. [{UToI0rnYeckne 0OCHOBBI TUTHOPUHOTO CKPEIIMBAHUS.

CuerutenHoe HacnenoBanue npusHakoB. Paboter T. Moprana. CueruieHHOe HacieJ0BaHue
T€HOB, HAapYIICHHUE CLEIUICHUs MEeXAY TeHaMUu. XpOMOCOMHas TEOPHsI HACIEICTBEHHOCTH.

I'enetnka mosa. XpOMOCOMHBIM MEXAHU3M OIPENEIICHUS I107a. AyTOCOMBI U IIOJIOBBIE
XpPOMOCOMBI. ['OMOramMeTHBIi M TeTeporaMeTHbI MoJ. ['eHeTHueckas CTpyKTypa IOJIOBBIX
xpomocoM. HaciienoBanne nNpu3HAaKoB, CLEIUIEHHBIX C I10JIOM.

I'enotun kak uenoctHas cucrema. [lneforponus — MHOKECTBEHHOE ICHCTBHE TI€HA.
MHOXeCTBEHHBIN auienn3M. B3aumopelcTBue HeaUIeNbHBIX T'€HOB. KOMIIEMEHTapHOCTb.
Onucras. [Tonmumepus.

I'eHeTMYECKUMH KOHTPOJb PA3BUTHsS pPACTEHUM, JKMBOTHBIX M 4YEJIOBEKA, a TaKxKe
(U3UOJOrMUECKUX MPOLECCOB, IOBEAEHUS W KOTHUTUBHBIX (yHKUMH. ['eHeTmueckue
MEXaHU3Mbl CUMOMOT€HEe3a, MEXaHU3Mbl B3aUMOJCHCTBHUS «XO3fMH — Mapa3uT» U «XO3SIMH —
MHUKpOOHOM». ['eHeTHuecKne acieKTbl KOHTPOJI U U3MEHEHUS HaclleZICTBEHHONW MH(opMauu B
IIOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JdeMoHCcTpannmn

IToptpetsr: I'. Mennens, T. Mopras.

Tabmuupl u cxemsl: «llepBblii 1 BTOpoOii 3aKoHBI Menaens», «Tperuit 3akon Mennens»,
«AHanu3upyollee ckpenBanue», «HenoiaHoe nomuHupoBanuey, «CLeIIeHHOe Haclel0BaHHe
NPU3HAKOB y Apo3oduisy, «I'eHeTuka nona», «Kapuorun yenosekay, «KapruoTun 1po30Qpuis»,
«Kapuotun ntunb», « MHOKECTBEHHBIN AJTIENU3M», «B3anMoneiicTBre reHOBY.

Ob6opynoBaHue: MOJENIb sl JEMOHCTpPAIlMM 3aKOHOB €IMHO00pa3usi THOPHIOB MEPBOTrO
MIOKOJIEHUSI W PACIICIUICHUS NPU3HAKOB, MOJEIb Uil JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HACJIEI0BAHNS NIPU3HAKOB, MOJEINb U JEMOHCTPALIMY CLEIJICHHOTO HACIEA0BaHUs IIPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/Ipozodpunay.

IIpakTnueckass padora «lI3yyeHue pe3yabTaTOB MOHOTHOPUAHOTO CKpPELIMBAHUS Y
IpO30(UIBI».

IIpakTnueckass padora «lI3yyeHne pe3ynbTaToB JUTMOPUAHOTO CKPELIMBAHUSA Y
IpO30(UITBI».

Tema 13. 3aKoHOMepPHOCTH H3MEHYHBOCTH

B3aumopeiictBue reHotuna u cpenbl npu ¢GopmupoBaHuu ¢eHotumna. M3MeHUYHBOCTh
npusHakoB. KauecTBeHHble 1 KOJMYECTBEHHBIE INPU3HAKU. Buabpl  HM3MEHYMBOCTH:
HEHACJIEACTBEHHAs U HACJIEICTBEHHAS.

MoaudukaronHas U3MEHUYUBOCTb. Ponb cpeasl B pOpMHUPOBAHUU MOIUGDHUKAIIMOHHON
u3MeHunBoctu. Hopma peakuuu npusHaka. BapuannoHHbIl psii M BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PHUKAIIMOHHON HU3MEHYHBOCTH.

['eHoTHNMuYeckas H3MEHUYMBOCTh. CBOICTBA TE€HOTHIMYECKOM HM3MEHUYMBOCTU. Busl
TeHOTUINYECKON N3MEHUYMBOCTH: KOMOMHATUBHAS, MyTaI[HOHHAs!.



KomOuHaTuBHass M3MEHYNMBOCTh. Meil03 U MOJIOBOM IMpoIecC — OCHOBA KOMOMHATUBHON
M3MEHYUBOCTU. Posib KOMOMHATUBHOM U3MEHUYUBOCTH B CO3JaHUM I€HETHUYECKOTI0 pa3Hoo0pas3us
B IIpEJIeax OJTHOTO BU/A.

MyTtanoHHass W3MEHYMBOCTb. BHIbI MyTanuii: T€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHblE W UHAYLHUPOBAaHHbIE MyTalMM. SnepHble MW LUTOIIA3MAaTUYECKHE MYTalUU.
Comarnueckue W MoJjoBble MyTauud. [IpuyMHBI BO3HUKHOBEHMS MyTauuil. MyrareHsl U HX
BJIMSIHUE HA OPraHu3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOT'O Mpolecca. 3aKOH IOMOJOTHYECKHX
psanoB B HaciencTBeHHoW uaMmeHumBocTH (H.M. BaBwmiioB). BHesnepHas W3MEHUMBOCTH W
HaCJIEICTBEHHOCTb.

Onueenemuxa U 3NUSEHOMUKA, DOJb INULEHEMUYECKUX (HaKkmopos 6 HACIe008aHuu U
UBMEHYUBOCIU PEeHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOB.

JdemMoHcTpauMu

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

Tabmuupel 1 cxembl: «Buasl uW3MeHUHMBOCTH», «MoaudukanoHHas HW3MEHUYUBOCTDHY,
«KoMOMHATUBHAS  H3MEHYHBOCTDBY, «Meiio3», «Omnog0TBOpEHUEY, «l'eHeTHUECKHE
3a0o0JieBaHUs YeNoBeKay, «Buapl MyTanuii».

O6opynoBaHue: *uBble U repOapHble SK3EMIULSIPbl KOMHATHBIX PAcTeHHM, PUCYHKHU
(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlabopaTopnasi padora «lccinemoBaHue —3aKOHOMEPHOCTEH — MOIM(DHUKAIIMOHHOM
n3MeHYnBOCTH. [locTpoeHre BapHallMOHHOTO psijia U BapUALMOHHOW KPUBOM.

IIpakTnyeckas padora «MyTtauu y 1po30¢puiibl (Ha TOTOBBIX MUKPOIPENapaTax).

Tema 14. I'eHeTHKA YeJIOBeKa

Kapuotun uyenoBeka. MexayHapoaHas HporpamMma HCCIEIOBaHHMS TI'€HOMa YeJlOBEKa.
MeToapl M3ydeHus: TEeHETUKU YeJOBEeKa: MeHealloTMYeCKui, ONM3HEIOBbIN, IUTOTEHETHY ECKHA,
HOMYJISIIMOHHO-CTaTUCTUUECKUH, MOJEKYyJIsspHO-reHeThuecKuil. COBpPEMEHHOE OIpeeeHNe
TE€HOTHIIA: IOJIHOT€HOMHOE CEKBEHUPOBAHKE, FTEHOTUIIMPOBAHKE, B TOM 4Hciie ¢ nomoibto [1IP-
ananmu3a. HacnencrBennsie 3a001eBanus 4ea0BeKa. | eHHbIE B XpOMOCOMHBIE O0JIE3HU YeTIOBEKA.
bone3nn ¢ HacineACTBEHHON MPeApacloiOKEHHOCThI0. 3HAYEHUE MEIMUIIMHCKONM TI'E€HETUKH B
NPEIOTBPALICHUH M JIEYEHUU TI'eHETUYECKUX 3a00jeBaHUI dYeloBeka. MeauKo-TeHeTH4YecKoe
KOHCYyJbTHUpOBaHue. CTBOJIOBBIE KIETKH. [IOHATHE «TEHETHUUECKOTO Ipy3a». DTUUYECKHUE aCIIEKThI
UCCJIEJOBaHUM B 00JIaCTH peAaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue (akTopbl MOBBIIIEHHOW UYyBCTBUTEIBHOCTU YelloBeKa K (pU3MUecKOMy U
XUMHUYECKOMY 3arpsi3HEHUIO OKpy»Karouleil cpenbl. ['eHeTmueckas MpenpacrnoiokeHHOCTh
YeJI0OBEKA K MATOJOTUSIM.

JleMoOHCTpaL U

Tabmuupl u cxemsl: «Kapuotun denoBeka», «MeToabl U3y4yeHHMs T€HETUKH YelIOBEKay,
«I'eneTnueckue 3a00J1€BaHUs YETOBEKAY.

IIpakTyeckas padora «CocTaBieHUE U aHAIU3 POAOCIOBHOMN.

Tema 15. Cenexuusi opraHu3MoB

JlomecTukanusa M cenekuus. 3apoXkICHUE CEIeKIMM M JoMecTukauuu. YueHue H. .
BasuiioBa o LleHTpax mpoucxoxaeHus 1 MHOIoo0pa3us KyJabTypHBIX pacTeHuid. Ponb cenexuuun
B CO3JaHMM COPTOB pPAacTeHUH U TNOpoA KUBOTHbIX. CoOpT, MNopoaa, IITaMM. 3aKOH
TOMOJIOTUYECKUX PSAIOB B HaciaeACTBEHHON m3meHunBocTd H. . BaBuiioBa, ero 3HaueHue miist
CEJIEKIIMOHHOM pabOTHI.

Metopl cenekMoHHOM paboThl. MickyccTBeHHBIN 0TOOP: MacCOBBIN U MHIMBUYaIbHBIM.
Oranbl KOMOWHAIIMOHHOHN cenekiuu. McmplTaHue mpou3BoauTesell mo moromMctBy. Ot6op mo
TEHOTUITY C TOMOIIBIO OIIEHKU ()EHOTUIIa TOTOMCTBA U OTOOP MO FEHOTHUITY C TOMOIIBIO aHaIK3a
JHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJA CENEKIIMOHHOW paboTel. PammanvoHHBIH U
XUMUYECKH MyTareHe3 KaK WCTOYHMK MYTallMid y KYJIbTYpHbIX (OpPM OpraHu3MOB.



Hcnonb30BaHue TEHOMHOTO pPENAaKTUPOBaHMS © MeToAoB pekoMOMHaHTHBIX JIHK mms
MOJIy4EHUSI UCXOTHOTO MaTepHralia Jisl CEJIEKIUN.

[Tonydyenune mnonuruionoB. BHyTpuBHIoBas ruOpuamzanus. bBIu3kopoacTBEHHOE
CKpelrMBaHue, Wik UHOpuauHT. HepoacTBeHHOE CKpelirBaHue, Win ayropuaudr. ['etepo3uc u
ero mnpuuyuHbl. Mcmonb3oBanue rerepozuca B ceneknuu. OtnanéHHas TUOpUAM3ALINA.
[Ipeogonenue Oecruiogusi MEXBHAOBBIX T'HOpUAOB. JlOCTHMXKEHHS CeNeKIMU pacTeHU u
KUBOTHBIX. «3€1€Has peoIoYuUsL.

CoxpaHeHHEe U U3YYCHHE I'€HETUYECKUX PECypCOB KYJIbTYPHBIX PACTEHHM M HX JHKUX
poaMueit A COo3/1aHUs HOBBIX COPTOB M TMOPUIOB CENIbCKOXO3HCTBEHHBIX KYIbTYp. M3yuenue,
COXpaHeHue U YnpaeieHue 2eHemuyecKUMU pecypcamu celbCKOX03AUCME8EHHbIX U NPOMbICIOBbIX
HCUBOMHBIX 8 YENAX VIYYULeHUS CYUeCMBYIOWUX U CO30aHUS HOBLIX NOPOO, JUHULL U KPOCCO8, 8
MOM Yucie ¢ NPUMeHeHUeM COBPEMEHHBIX Memo008 HAYUHbIX UCCIe008aHUL, NepedosblX uoell u
NEPCHEeKMUEHbIX MEXHOLO2UIL.

JdemMoHCTpanuu

IToprpersr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenxo, I1. I1. JIykesauenxo, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuubl u cxembl: «L{eHTpbI TPOUCXOXKACHUSI U MHOTO0Opa3usi KyJIbTYPHBIX PacTEHHIT»,
«3aKOH TOMOJIOTMYECKHX PSJOB B HACJIEACTBEHHONM HM3MEHUYMBOCTH», «MeETonbl celeKkuuny,
«OTtnanénnas rudpuanzanus», «Myrarenes.

JlaboparopHasi pabdora «/I3ydyeHre COPTOB KYJbTYPHBIX PACTEHUU M MOPOJ JOMAIIHUX
JKUBOTHBIX).

JlaboparopHasi padora «/3yueHrne METOJ0B CEJIEKIIUU PACTCHUII.

IIpakTnyeckas padora «IIpuBruBKa pacTeHUII».

Ikekypeusi «OCHOBHBIE METObl U JAOCTH)KCHUS CEJIEKIMU PACTEHUM U KUBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIUIO, IUIEMEHHYIO (DepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIMYHOE
X035IUCTBO, B 1a00OPaTOPHUIO arpOyYHUBEPCUTETA WIIH HAYYHOTO I[ICHTPA)».

Tema 16. BUOTeXHOJIOTHA M CHHTETHYECKAs] OMOJIOTHA

OOBeKThl, HCIONb3yeMble B OHOTEXHOJOTHH, — KIETOYHbIE U TKaHEBBbIE KYIbTYpHI,
MUKpPOOPTraHU3Mbl, HX XapaKTepuUcTUKa. TpaaulmoHHas OWOTEXHOJOrus: XxjeOoreueHue,
NOJIy4eHHEe KUCIIOMOJIOUHBIX MPOJIYKTOB, BUHOAEIHE. Mukpoouosorndeckuit cuute3. OObEeKThI
MUKpPOOHOJIOTHYECKUX TexHooruil. [Ipon3BoacTBo Oenka, aMUHOKHMCIOT U BUTAMUHOB.

Co3laHue TEXHONOTMM M MHCTPYMEHTOB  IIEJICHANPAaBIEHHOTO  M3MEHEHUs U
KOHCTPYHPOBAHHUs T€HOMOB C LIEJIBIO MOJYYEHHsI OPTaHU3MOB M X KOMIIOHEHTOB, COJIEp KaIINX
HE BCTpEYaroluecs B MpUpoJie ONOCHUHTETUYECKHE TYTH.

Kierounas nHxeHepusa. MeToapl KynbTypbl KJIETOK M TKaHEH PacTEHUN M KUBOTHBIX.
Kpunobanku. Comartnueckass rudpuauzanmus U comaTtudeckuid smOpuoreHes. Mcmosnb3oBaHue
TariOnJI0B B CEIEKUNUH pacTeHuil. [lonyuenue MOHOKIOHANbHbIX anmumen. FHcnonvsoeanue
MOHOK/IOHANbHBIX U NOJUKIOHAILHBIX anmumen 6 mMeouyure. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexoHCTpyKIMs SIWIEKIETOK M KIOHMPOBAaHUE JXUBOTHBIX. MeETOJ TpAaHCIUIAHTALMK SAEp
KIETOK. Texuonocuu 0300poeieHUs, KyIbMUueUPOBAHUs U MUKPOKIOHAIbHO20 PA3ZMHONCEHUS
CeNbCKOXO3AUCTNEEHHBIX KYIbIYD.

XpOMOCOMHasl U IeHHas UHXeHepus. VICKyCCTBEHHBIN CUHTE3 I'eHa U KOHCTPYHMPOBAHHUE
pexkomOunanTHbIX JIHK. Cozoanue mpawnceennvix opeanuzmos. JIOCTHIKEHUS W TIEPCIIEKTHUBBI
XpPOMOCOMHOW ¥ TE€HHOW HHXXEHEpUH. OKOJOTMYECKHE M JTUYECKHE MpOoOJIeMbl TE€HHOU
WHKEHEPUH.

Meaunuackue 6norexnonorun. [loctrenomuas nudposas meaununa. [1IP-quarnocTuka.
MeTa0o0s10MHBIN aHANNU3, TEHOLIEHTPUYECKUN aHAIN3 MPOTEOMa YeI0BeKa JIJIsl OLIEHKHU COCTOSHUS
ero 310poBbs. Mcmonb3oBaHME CTBOJIOBBIX KJIETOK. TapretHass Tepamnus paka. 3D-
OvouHXeHepuss [Uisl pa3pabOTKU (QYHIAMEHTAJbHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHIA,
CO3/IaHUSI KOMIUIEKCHBIX TKaHEH CcoYeTaHHeM TEXHOJOIMi TPEXMEPHOro OMONPUHTHHTA U
ckaddonaunra s peuieHus 3a1a4 NepcoHaTU3UPOBAHHON METULIUHBI.



COB,Z[aHI/Ie BCKTOPHBIX BaKOWH C ICJIbIO 06CCHC‘{€HI/I${ KOM6I/IHI/IpOBaHHOﬁ 3allluThl OT
Bo3Oyauteneri OPBU, ycTraHoBiIeHHE MOJICKYJIAPHBIX MeXxaHu3MOB (yHkmuonupoBanus PHK-
COJIepIKalINX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMAcHbIC 3a00JIEBaHUS YETIOBEKA U JKUBOTHBIX.

JdemoHcTpauMu

Tabmuubet u  cxembl: «/cnonp30BaHME  MHUKPOOPTaHM3MOB B IPOMBIILICHHOM
poU3BOJCTBEY, «KileTouHas nunxenepus», «I'eHHass HHKEHEPUsI».

JlaGopaTopnasi pa6ora «l3yueHrne 00bEeKTOB OMOTEXHOIOTHI.

IIpakTuyeckas padora «llogyuyeHrne MOTOYHOKHUCIBIX TPOIYKTOBY.

IKekypenst «bUOTEeXHOIOTHS — BayKHEHIIasl POU3BOIUTEIbHAS CHUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOACTBO).

11 KUIIACC

Tema 1. 3apoxaeHue M pa3BUTHE IBOJIOIMOHHBIX NPeCTABJIEHNH B OMOJIOTHH

OpomonmonHas Teopust Y. [lapsuna. [Ipeanoceuiku BO3HUKHOBEHUS JapBUHMU3MA. JKu3Hb
Y Hay4Has JearenbHocTh Y. JlapuHa.

JBuwxymue cunel 3Boironuu  BuioB 1o Y. JlapBuHy (BbICOKass HHTEHCHUBHOCTH
pPasMHOXKEHUsI OpPraHU3MOB, HACJIEACTBEHHAs HM3MEHUYUBOCTh, OOppOa 3a CylecTBOBaHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunrerndeckoi Teopuu 3Bomtouuu (CTI). HeliTpanbHas Teopus 3BOIIOLUU.
CoBpeMeHHas HBOJIONMOHHAS OMONOTHSA. 3HAUCHHE IBOJIOIMOHHON TEOPUH B (OPMHUPOBAHUU
€CTECTBEHHO-HAYYHOW KapTUHBI MUDA.

JleMoOHCTpaL U

[Toptpetsr: Apucrorens, K. Jlunnei, XK. b. Jlamapk, D. XK. Cent-Unep, XK. Krosbe, Y.
Hapsuwn, C. C. Yerepuxos, 1. U. llImansraysen, Jx. Xonaeitn, J. K. benses.

Tabmuupl u cxemsl: «Cucrema xuBoi npupoasl (nmo K. Jlunnero)», «JlecTHuna >KuBbIX
cymectB (mo Jlamapky)», «MexaHusMm (OpMUPOBaHHS TPUCHOCOONICHUH Yy pacTeHHd u
AKUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapuipyta nyremectsust U. Jlapsunay, «Haxonku Y.
Hapsuna», «Dopmbel O00ppOBI 3a cymiecTBoBaHue», «llopoasl romybGei», «MHoroobpasue
KYJbTYpHBIX (hopM KamycThl», «I1opojbl TOMaIIHUX KUBOTHBIX», «Cxema 00pa30BaHUsI HOBBIX
BuJoB (o Y. JlapBuny)», «Cxema COOTHOIICHHS IBHKYLUIUX CHUJ 3BOJHOLUN», «OCHOBHBIE
MIOJIO’KEHUSI CUHTETUUECKON TEOPUHU IBOJIIOLIUNY.

Tema 2. Mukpo3sBosonus U eé pe3yabTaThl

[Tomynsiuyst Kak d2JIeMEHTapHas €AMHHALA HBOMOLMHA. COBpEMEHHBIE METOJbI OLEHKH
TEeHETUYECKOT0 pa3HO00pa3us U CTPYKTYphl nomyisiuil. I3MeHnenne reHooH/1a oMUY KaK
DIIEMEHTAapHOE DBOJIIOLIMOHHOE SBJIEHUWE. 3aKOH TIeHeTHuecKkoro pasHosecusa Jx. Xapau, B.
Baitn6epra.

OneMeHTapHble (DAKTOpPBHl (IBMKYIIME CHJIBI) HBOJIONMHM. MyTallMOHHBIA Ipolecc.
Kom0OunaruBHass u3mMeHUMBOCTh. [[peil reHoB — ciyyailHble HEHaNpaBli€HHbIE W3MEHEHUs
qacToT ayuiene B momymsauusax. OD¢¢ekT ocHoBatens. IDpgexkm OYMuLIOUHO20 20PIbIUIKA.
CHudiceHue 2eHemuuecko20 pasHoodpasus: npudumsl U cireocmeus. llpossenenue s¢hghexma
Opeucha cenoé 6 Oonvwux u maneix nonyaayusx. Murpanun. M307sM0Ms  TOMYJSIIMN:
reorpaduueckas (IpocTpaHCTBEHHAs ), OMoIorudeckas (penpoayKTUBHAs).

EcrectBennblii oTO0Op — Hampapistomuil ¢aktop 3Bomonuud. DopMbl eCTECTBEHHOTO
oTOopa: IBWXKYUIUH, CTaOWIM3UPYIOUINM, paspeiBaromuii (qu3pyntuBHbIN). [lonoBoit oTOop.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLIMAIILHOTO ITOBECHMS JKUBOTHBIX.

[TprcnocoOIeHHOCT OpraHU3MOB KakK pe3ysibTaT MHUKPO3BOJIOLMU. Bo3HHKHOBEHUE
npucnocoOi1eHuit y opranu3zmMoB. Apomopdo3ssl u unuoaganrtanuu. Ipumepsr npucnocobaeHuit
y opraHusMoB: Mopdonoruueckue, (U3MOIOrHUEcKre, OHOXMMHYECKHE, TOBEIECHUYECKHE.
OTHOCUTENTBHOCTH MPUCIIOCOOICHHOCTH OPTaHU3MOB.



Bun, ero kputepun u CTpykTypa. BumooOpazoBaHHe Kak pe3yJbTaT MHUKPOIBOJIOIHH.
M3onmsumst — xmrodeBoit ¢aktop BumooOpaszoBanus. [lyth u cmocoObl BHI000pa3oBaHUS:
ajionaTpuieckoe  (reorpauyeckoe), CUMIATPUYECKOE (PKOJIOTUYECKOE), «MTHOBEHHOE)
(monumonau3anus, rudpuanuzanus). JIuTenbHOCTh SBONIOIMOHHBIX MPOIECCOB.

Mexanu3mbl (POpMUPOBAHUS OHOIOTUYECKOTO pa3HO0Opa3usl.

Ponp sBomonuoHHoM Ouoniornd B pa3paboTKe HAyYHBIX METOJOB COXPAHEHHUS
6unopazHooOpaszus. MUKPOIBOMIONUS W KOIBOJIOLUS IMApa3sUTOB U HMX XO035eB. MeXaHU3MbI
bopMHUPOBaHKS YCTOMYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JleMoOHCTpan U

[Toptpetsi: C. C. YerBepukon, 2. Maiip.

Tabmuupl 1 cxembl: «MyTalMOHHAS U3MEHYHUBOCTBY, «llOMyIsSIIMOHHAs CTPYKTYpa BHIAY,
«Cxema mposiBieHHMs 3akoHa Xapau—BaiiHOepra», «J/IBWKyIpe CHIIBI  3BOJIIOIHUN,
«DKOJIOTHYECKasT HM30JLIUs TONYJISIIUKA ceBaHCKOM (dopemny», «l'eorpaduueckas H30IALUSA
JUCTBEHHUIIBI CUOMPCKOM M JTUCTBEHHUIIBI Aaypckoit», «[lomysimoHHbIe BOIHBI YUCIEHHOCTH
XUIIHUKOB M KepTB», «Cxema JIeHCTBHA ecTecTBEHHOro ot0opay, «Popmbl OOpbOBI 32
CYIIIECTBOBAHHE, «MHaycTpranbHbIi MEJTaHU3M, «OKuBblie UCKOIIaeMbIey,
«IlokpoBUTENBCTBEHHAs OKpacka >XMBOTHBIX», «lIpenympexnaromas oOKpacka MXUBOTHBIXY,
«®Dusnonoruueckue agantanuny, «[IpucnocodbIeHHOCTh OPraHU3MOB U €€ OTHOCUTEILHOCTDHY,
«Kpurepun Bupa», «Bunpl-nBoiinukn», «Crtpykrypa Buaa B 1npupoge», «CrocoObl
BUJ000pazoBanus», «l'eorpadmyeckoe BuI0OOpa3oBaHHE TpEX  BUIOB  JAHABIIICH,
«OKoJIOTHYECKOEe BUI000pa3oBaHue BHUIOB cHUHUL, «[lonumimonasl pacreHuit», «KamycTtHo-
peneyHblid THOPHUIY.

O6GopynoBanue: repdapuu pacTeHUM, KOJUICKIIMU HACEKOMBIX, Uydelsia MTHUIl U 3BEpeil C
npUMepaMu pa3jMYHbIX MPUCIOCOONICHUH, Yydesla MTHUIl M 3Beped pasHbIX BUIOB, repbapuu
pacTeHuil OM3KUX BUIO0B, 00PA30BABIINXCS PA3TMYHBIMU CIIOCOOAMH.

JlabopaTopnasi pabora «BbIsBIeHIE U3MEHUMBOCTH Y 0COOEH OJTHOTO BHAAY.

Jladoparopnasi pabora «lIpucmocobiieHnst OpraHu3MOB U HMX OTHOCUTEIbHAs
[EJIeCO00Pa3HOCTHY.

JlabopaTopnasi pabora «CpaBHeHUE BUI0B 10 MOPPOJIOTUIECKOMY KPUTEPHIO».

Tema 3. Makpo3Bo/onusi M €€ pe3yJbTaThl

MeTtobl u3yueHus: MakposBoronuy. [lageoHTonornyeckne METo bl N3Y4EHHSI BOTIOLIH.
[Tepexonnbie GopMbl U GUIIOTEHETUYECKHE PSIJIbI OPIaHU3MOB.

buoreorpapuyeckue Metonpl u3ydeHus sBomonuu. CpaBHeHue Quopbl U (ayHbl
MaTEepHKOB U OCTpOoBOB. buoreorpapuueckue obnactu 3emian. BUabl-3HIEMUKN U PETUKTHIL.

OMOpPHOJIOTHYECKHE U CPaBHUTEIbHO-MOP(POIOTUYECKUE METO/bI W3YUYEHHS SBOJIOIMH.
I'eHeTnyecKnE MEXAaHU3MBI 3BOJIOLUU OHTOTE€HE3a U MOSIBICHHS JBOJIOLMOHHBIX HOBILIECTB.
['oMonornyHble ¥ aHAIOTMYHbIE OpraHbl. PyanMeHTapHble Opranbl U aTaBU3Mbl. MOJEKYISIPHO-
reHeTHYecKue, OHOXMMUYECKMEe M  MaTeMaTH4YeCKHe METOJbl  HM3YyYCHMs  HBOJIOLHH.
["omonornunsie reHbl. CoBpeMeHHbIE METO/IbI TOCTPOCHUSI (PUIIOT€HETHUECKHX J1EPEBLEB.

XPOMOCOMHBIE MyTallU1 U SBOJIIOLMSI TEHOMOB.

OO0mme 3akOHOMEpPHOCTH  (MpaBWiIa) JBOMONUH.  [lpunyun  cmenvl  yHKYU.
HeoGpatumocTs BotoIMU. AanTuBHas paauanus. HepaBHOMEPHOCTh TEMIIOB YBOJIOIUH.

JleMoOHCTpaL UK

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

Tabmuipl U cxembl: «OUITOTEHETUYSCKUM PSJT JIOMIAAN», «APXEONTEPUKCY, «3BEPO3yObIe
auepsl», «Cterouedans», «Punnodure», «CeMeHHble ManopoTHUKWY, «buoreorpaduueckue
30HBI 3emnn», «/peid koHTHHEHTOB», «PemukThl», «HadambHple cTaguu SMOPHOHAIBEHOTO
pa3BUTHS  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMYHBIE M  QHAJIOTWYHBIE  OpraHbD»,
«PynumeHTBI», «ATaBU3MBI», «XpPOMOCOMHBIE HAOOpbHI YeloBeKa M HIMMMaH3e», «[JaBHbIE
HaIpaBJICHUS 3BOTIONUNY, «O0IIHe 3aKOHOMEPHOCTH SBOJIIOLIUNY.



Ob6opynoBanue: KOJJICKIMH, TepOapuu, MYISDKH HMCKOMAeMbIX OCTAaTKOB OPTaHHU3MOB,
MYJISKHM TOMOJIOTHYHBIX, QHAJIOTMYHBIX, PYIAMMEHTapHBIX OPraHOB M aTaBU3MOB, KOJIJICKUIUU
HACEKOMBIX.

Tema 4. [Ipoucxo:kaeHue U pa3BUTHE KU3HU HA 3eMJie

Hayunple rUmoTe3sl MPOMCXOXKACHUS XU3HK Ha 3emiie. AOuUOreHe3 W MaHCIEPMHUS.
JloHaydHble TPEICTABICHHUS] O 3apOXKACHUU >KU3HU (KpealuoHH3M). ['umore3a MOCTOSIHHOTO
camo3apo>KJIeHUs )KU3HU U €€ ornposep:keHue onsitaMu @. Penu, JI. Cnannanuanu, JI. Iactepa.
[TpoucxoxaeHue KU3HU U ACTPOOUOIIOTHUS.

OcHoBHbIE ATanbl HEOpraHUUecKoi 3Bostonuu. [lnanerapHas (reosorudeckas) 3BOJIOLHUS.
XuMuyeckasi 3BOJIIOLMS. AOUOTEHHBIM CHHTE3 OPraHMYEeCKHX BEIIECTB W3 HEOPraHUYECKHX.
Onbir C. Mumnepa u I'. FOpu. OOpa3oBanue mnonmmepoB u3 MoHoMepoB. KoarepBarHas
runote3a A. WM. Omapuna, rumote3a mnepBuuHoro OymboHa J[x. XonjelHa, reHEeTHYECKas
runore3a I'. Mémnepa. Pubosumer (T. Yek) um rumore3a «mupa PHK» V. T'muGepra.
®opmupoBanue MeMOpaH ¥ BOSHUKHOBEHHE TPOTOKJIETKH.

HUctopuss 3emnu u Meroabl €€ wu3ydeHus. VIckormaeMble OpraHM4ecKHE OCTATKH.
['eoxpononoruss u e€ wmeronasl. OTHOcUTEeNnbHAasE ¥ a0CONIOTHAs  T'EOXPOHOJIOTHA.
['eoxpoHoOrMueckas mKasa: 30Hbl, 3pbl, IEPUObI, FTTOXH.

HauanpHblie 3Tanbl oprannyeckoil sBononuu. [losBieHne U 3BOMIONMS MEPBBIX KIETOK.
Opomtonust Merabonu3zMa. Bo3HukHOBeHue mepBbIX 3kocucteM. CoOBpeMEHHbIE MHKPOOHbBIE
OMOIIEHKN Kak aHajor mepBbiX Ha 3emiie coobmectB. Crtpomaronutsl. [IpokapuoTsl u
9YKapUOTHI.

[TpoucxoxaeHue 3ykapuoT (cUMOMOTreHe3). DBOJIOIHOHHOE MPOUCXOXKIACHUE BHPYCOB.
[IpoucxoxaeHne MHOIOKJIETOYHBIX  OpPraHU3MOB. BO3HHMKHOBEHHE OCHOBHBIX  T'pYIII
MHOTOKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIEC 3Tamnbl SBOJIIOLUWU BBICIIUX pacTeHui. OCHOBHBIE apoMOp(O3bl PAaCTCHUH.
Breixong pacrenuii Ha cymy. [losiBieHHe CHOpPOBBIX pacTeHUH M 3aBOEBaHWE HMH CYIIU.
Cemennble pactenust. [IporcxoxaeHne BETKOBBIX PACTEHUH.

OcHOBHBIE S3Tallbl 3BOJIONUHN >KUBOTHOrO Mupa. OCHOBHBIE apoMOpP(O3bl KUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIIEHHE COBPEMEHHBIX TUIIOB. IlepBbie X0opoBbIE
XKUBOTHBIE. J)KH3Hb B BOJe. DBOJIOIMS MMO3BOHOUHBIX. [Iponcxoxaenre ampuoOnuil 1 penTUiIvi.
[Ipoucxoxaenne miiekonuTaronmx W OTUI. [lpuHnun kmodeBoro apomopdosa. OcBoeHue
0€CII03BOHOYHBIMU U T03BOHOYHBIMU KHBOTHBIMH CYILIH.

PazButue xu3nu Ha 3emiie M0 3paM U MEepUoAaM: apXxeu, MpoTepOo30i, Maaeo30il, ME3030H,
KaifHo30M. OOmias XapakTepUCTHKa KIMMaTa W TeoJIorHyeckux mporneccoB. [losBienue u
paciBeT XapaKTepHBbIX OPraHU3MOB. YTJIeo0pa3oBaHME: €r0 YCJIOBHUS W BIUSHUE Ha ra3oBBIH
cocTtaB aTMoc(hepsl.

MaccoBble BBIMUpaHMSI — DKOJIOTMYECKHE KpU3HChl Ipouuioro. [IpuunHbl U ciencrsus
MaccoBBIX BbIMUpaHUIl. COBpeMEHHBINH IKOJOTHUYECKUI Kpu3uc, ero ocobeHHoctu. IIpobGiema
coxpaHeHHUs OMopa3zHooOpa3us Ha 3emiie.

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

JleMoHCTpanun

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

Tabmumpl u cxembl: «Cxema omnbita @. Peany, «Cxema omnbita JI. [lacTepa mo u3ydeHuro
camo3apoxkeHus xu3zHm», «Cxema omnbita C. Muepa, I'. IOpu», «OTansl HeopraHMuecKon
sBorOLIMNY, «['eoxpoHoyoruyeckas mkana», «HadanpHble 3Tanmbl OpraHUYeCKOW SBOIOIHUHY,
«Cxema o00pa3oBaHUsI DJYKapHOT MyTéM cuMOHOreHe3a», «CucreMa 3>KUBOM MHPUPOIBD»,
«Ctpoenne  Bupyca», «Apomopdossl pacteHuit», «PurmOPuUTHY, «OIHOKIETOYHBIC
BOZIOpOCIN», «MHOrokiIeTouHble Bogopocian», «Mxm», «llanopotHukm», «lomocemMeHHbIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHuil», «Cxema pa3BUTHSA JKUBOTHOTO MHpay,



«ApoMop¢o3bl  KHUBOTHBIX», «lIpocreiimme», «KumeunononoctHsie», «llmockue dvepBu»,
«YneHucronorue, «PBIOBIY, «3eMHOBOIHEICY, «IIpecmbikaromuecs», «IITunp,
«Mutekonuraronue», «Pa3BuTue JKM3HM B apXxeuWckou apew», «Pa3Butue JKH3HU B
MPOTEPO30MCKOM 3pey», «Pa3BuTue >KU3HU B TMAICO30MCKOM dpe», «Pa3BuTHE XU3HU B
Me30301CKOil 3pe», «Pa3Burve XKU3HM B KalHO30HCKOM »3pe», «CoBpeMeHHas cucrema
OpPraHUYECKOT0 MUPaA».

O6opynoBanue: repOapuu pAcTEHUH Pa3IUYHBIX OTIENOB, KOJUICKIIMA HACEKOMBIX,
BJIQKHBIC IIpENapaThl >KMBOTHBIX, PAKOBUHBI MOJUIOCKOB, KOJUIEKLIUM HIJIOKOXKHMX, CKEJIETHI
[IO3BOHOYHBIX JKMBOTHBIX, 4Yydeja MTHUILl U 3BEPEH, KOJUIEKIMH OKaMEHEJIOCTEH, I10JIEe3HBIX
HCKOIIAEMBIX, MYJISIKA OPIraHUYECKUX OCTATKOB OPTaHU3MOB.

BupryanbHasa JgaGoparopHasa padora «MogenupoBanue oneitoB Muepa—tOpu 1o
U3y4EHHIO A0MOT€HHOI0 CUHTE3a OPraHUYECKUX COeIMHEHUH B IIEPBUYHOM aTMOchepe.

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

IIpakTnyeckas padora «3yueHue ocoOEHHOCTEH CTPOEHUS PpACTEHUH pa3HbIX
OTJIEJIOBY.

IMpakTuyeckas padora «/3yueHne 0COOCHHOCTEH CTPOCHUS TTO3BOHOYHBIX JKUBOTHBIX).

Tema 5. IIpoucxoskaeHne 4eJI0BEKAa — AHTPOIOTeHe3

Pa3nensl n 3agaun aHTpOnogoruu. Meroibl aHTPOIIOIOTHH.

CraHOBIIEHHE TIPEACTABICHUI O INPOUCXOKICHUM YeEJIOBEKa. PelMruo3Hsle BO33pEHUS.
CoBpeMeHHbIE HAYUHbIE TEOPHH.

CxonmerBo  uenoBeka ¢ KMBOTHBIMH. (CHCTEMaTHMYECKOE IIOJIOKEHHE  YEJIOBEKA.
CBugeTenbcTBa CXOACTBA 4YEJIOBEKa C JKMBOTHBIMHU: CPaBHHUTEIHHO-MOP(OIOTHYECKHE,
sMOpuosoruyeckue, (Guznonoro-OuoxuMuyeckre, mnopeaeHueckue. OTIMYUS 4YeJIOBEKa OT
KUBOTHBIX. [IpMOX0XK/I€HNE U KOMILJIEKC CBSI3aHHBIX C HUM NpPU3HAKOB. Pa3BuTHE rOJI0BHOIO
MO3ra U BTOPON CUTHAJIbHOM CUCTEMBI.

JBuwxymue  cuibl  (pakTophl)  aHTpONOreHe3a:  OWOJIOTUYECKUE,  COL[MAJIbHBIE.
CooTHoleHre OUOJIOTMYECKUX U COLUANIBHBIX (DAKTOPOB B AaHTPOIIOICHE3E.

OcHoBHBIE CTaJUU aHTpoIoreHesa. PanHue yenoBekooOpa3Hble 00€3bsHbI (IPOKOHCYJIbI)
U paHHHUE MOHTHJIBl — OOLIME MPEAKH YET0BEKOOOPa3HbIX 00€3bsH U J0eH. ABCTPATONUTEKH —
JIBYHOTHE TpeaKH Jiroae. UenoBek ymensli, NEepBble M3TOTOBICHUs Opyaui Tpyaa. Yenosek
NPSIMOXOJIAIINI W TIEPBBIN BBIXOJ Ntofel 3a mpeaensl Adpuku. YenoBek reiensOeprekuii —
001K TPeIOK HeaHAePTaTLCKOTO YEJIOBEKA U YeIOBEeKa pa3yMHOTro. YenoBeK HeaH1epTalbCKUN
KaK BHJ JIOAECH XOJOIHOro KiIMMara. YesloBek pa3yMHBI COBPEMEHHOIO THUIIA, IEHUCOBCKUI
YyeJIoBEK, OCBOEHNE KOHTUHEHTOB 3a npeaenaMu Adpuku. [laneorenernka u najseoreHoMukKa.

OBOJIIOLIMS COBPEMEHHOT0 4YenoBeka. EcTecTBeHHBIH OTOOp B MOMYSALUSAX YEIOBEKa.
MyrtaunonHsli npouecc U nonmumopdusm. IlonynsuuoHHble BOJIHBL, Apeiid TeHOB, MUTpalus 1
«3¢ ekt ocHOBATENS» B MOMYISIIUAX COBPEMEHHOTO YeIOBeKa.

UYenoseueckue pacbl. [lonsitue o pace. bonbiine packl: eBpomneouaHast (eBpasuiickas),
aBCTpaJIO-HErpouIHasl (IKBaTOpUANIbHAS), MOHIOJIOUIHAs (a3MaTCKO-aMepUKaHCKast). Bpems u
IIyTM pPAacCeJICHWs 4YeloBeKa II0 IulaHeTre. EnMHCTBO 4enmoBedeckux pac. Hayunas
HECOCTOSTENIbHOCTh  pacu3Ma. [IpHCIOCOONEHHOCTh  4YelIoBeKa K  Pa3sHbIM  YCIOBHSIM
OKpyXaroliel cpeabl. BiausiHue reorpadguueckoi cpenbl U Jpeiida TeHoB Ha MOpPGOJIIOTHIO U
(U3UOIIOTHIO YeTlOBeKa.

MexauciurimHapaple  MeTolbl B (u3udeckod  (OMOJIOTHYECKON) aHTPOIOJIOTHH.
OBOJIIOMOHHAA ~ AHTPOIOJIOTMSI M MAJCOAHTPOIIOJIOTHSI  YEJIOBEUECKUX  MOMYJIALHUM.
buocouuansHple  WccrnedoBaHMA ~— OpUPOABI  YeloBeka.  VccimegoBaHue — KOJBOJIOLUHU
OMOJIOTYECKOT0 M COLIMAIIBHOTO B YETIOBEKE.

JleMoHCTpaLun

IToprpersr: Y. lapsun, JI. Jluku, 5. 5. Porunckuii, M. M. I'epacumos.



Tabmumer uw  cxembl: «MeTOAbl  aHTPOMONOTUNY», «[ ONIOBHOW MO3T  YEIOBEKay,
«YenoBexkooOpa3Hble 00€3bsHBDY, «CKeleT 4elloBeKa M CKeNeT IIUMIIaH3e», «PyauMeHThl u
aTaBU3Mbl», «JIBIKyIIME CHJIBI aAHTPOIOreHe3a», «OJBOJIOLIUOHHOE [JPEBO UEJIOBEKa,
«ABcTpasionutek», «HenoBek ymensiin», «HenoBek npaMoxoaauuiny, «JleHUCOBCKUM YeI0BEK»
«Heanpaepransup», «KpomanboHub», «lIpenku uenoBeka», «ITambl IBOJIOINUU YEJIOBEKA»,
«Pacpl uenoBekay.

O6opynoBaHue: MyJISDKM OKaMEHEIO0CTEHN, MPEAMETOB MAaTepUAIbHON KYJIbTYphl MPEIKOB
YeloBeKa, penpoaykiuu (portorpaduu) KapTHH C MHQPOJIOTHYCCKUMH W OMOJICHCKUMU
CIO)KETaMH ITPOUCXOKJCHHUS YeloBeKa, (poTorpaduu HaXOAOK MCKOMAEMBIX OCTATKOB YEJIOBEKa,
CKEJIeT 4eJIOBeKa, MOJIeb uepera 4elloBeKa U ueperna LIMMIaH3e, MOJENb KUCTU YelOBeKa U
KHCTHU IIMMIIaH3€, MOJIETHN TOPCa IIPEIKOB YEJIOBEKA.

JladopaTtopuasi pabora «l3ydyeHne OCOOEHHOCTEH CTPOCHHS CKelleTa YeJIOBEKa,
CBSI3aHHBIX C MPSIMOXOXKICHUEM).

IpakTnyeckas padora «/3yueHue s3KOJOrMYECKUX aIanTaluid Ye€I0BEKa.

Tema 6. OJkojgorusi — Hayka O B3aMMOOTHOLIEHHSIX OPraHU3MOB H
HAJ0OPraHU3MEHHBIX CHCTEM € OKPY KaKlIel cpeaoi

3apoxaeHue U paszButhe sKoiorun B Tpynax A. ['ymGompara, K. @. Pympe, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3agaum skonoruu. CBsi3b
HKOJIOTUHU C IPYTUMU HayKaMH.

Metonasl skonoruu. [loneBbie HaOmOAEHUA. DKCIEPUMEHTHI B IKOJIOTUU: MPHUPOJIHBIE U
naboparopHble. MoenupoBaHue B 3KOJOTMU. MOHUTOPUHT OKpY’Karollel Cpesbl: JOKaJIbHBIH,
PErHOHANIBHBIN U TNI00ATBHBIH.

3HaueHUE SKOJOTMYECKMX 3HAHUM IS 4YeloBeKa. DKOJIOIMYEeCKOe MHPOBO33PEHHE Kak
OCHOBa CBs3ei uyenoBeuecTBa ¢ mnpupoaond. DopMUpOBaHHE 3SKOJOTUYECKOW KYIbTYpbl U
HKOJIOTMYECKOI rPaMOTHOCTU HACEJICHUSI.

JdeMoHcTpannn

[Toptpetsr: A. I'ym6omnsar, K. @. Pynse, H. A. Ceepuos, J. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmuupl 1 cxembl: «Paznensl skoiaorun», «Metoasl skojgoruny, «Cxema MOHUTOPHHTA
OKPYXKAroIlEeH Cpeb».

Jladoparopnasi padora «/3yueHrne METOJ0B SKOJIOTHUYECKUX UCCICTOBAHUNY.

Tema 7. Opranusmsl U cpeaa 0OMTAHHA

Okonoruyeckre (aKTopbl W 3aKOHOMEpHOCTH MX JeictBus. Knaccudukanus
HKOJIOTHUECKUX  (aKTOpOB:  abMOTHYecKHe, OMOTHYEeCKHe, aHTpomnoreHsHele.  OOmue
3aKOHOMEPHOCTH JIeHcTBUS dKosornueckux (axtopos. [Ipasmio munumyma (K. Ilnpenrens, 1O.
JInbux). TonepaHTHOCTH. DBPHUOMOHTHBIE M CTEHOOMOHTHBIE OPIaHU3MBI.

Abuotnueckue ¢akropbl. CBeT Kak 3kojoruueckuil paxrop. JlelictBue pa3HbIX y4acTKOB
COJIHEYHOTO CIIEKTpa HAa OPTraHU3Mbl. OJKOJOTMYECKHE TPYNMbl PACTEHUW U JKUBOTHBIX IO
OTHOIIIEHHUIO K cBeTy. CurHasibHas poib cBeta. doroneproausm.

Temnepatypa kak sKonoruueckuii ¢akrop. [leiicTtBue TemmepaTypsl Ha OpPraHHU3MBIL
[ToikunoTepMHbIE U TOMONOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxnocTs kak skonorumueckuii dakrop. [IpucnocobneHus pacTeHuil K MOAIEPKAHUIO
BogHOrOo Oanmanca. Kmaccudukanmst pacTteHuid 1O OTHOIIEHWIO K Boje. [lpucmocoOneHus
JKUBOTHBIX K U3MEHEHHIO BOJIHOTO PEXHUMA.

Cpenbl oOuTaHMsI OPraHM3MOB: BOJIHAs, HA3€MHO-BO3IYIIHAs, MOYBEHHAs, TJTyOWHHAas
NOJNOYBEHHAs!, BHYTpHOpraHu3MeHHas. DU3MKO-XMMHUYECKHE OCOOCHHOCTU cpel OOuTaHus
opranu3moB. [IpucrocobaeHuss OpraHu3MoB K KU3HU B Pa3HBIX CPEAax.

buonornueckue putmbl. BHeninue 1 BHyTpeHHHE pUTMBI. CyTOUHBIE U TOAUYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHNU3MOB K CE30HHBIM HU3MEHEHHUSAM YCIOBHUH JKU3HH.

XKuznennsie Gopmbl opranu3moB. [lonstue o >xu3HeHHoOU ¢opme. KuzHneHusie (Hopmbl
pacTeHUi: NepeBbsl, KyCTapHUKH, KYCTapHUYKHU, MHOTOJIETHHE TpaBbl, OJHOJIETHHE TpPAaBbl.



Kuznenuole (GOpMBbI KUBOTHBIX: THUAPOOHMOHTHI, TE€OOMOHTHI, a’3pOOMOHTHL. (OCOOECHHOCTH
CTpOCHHUsS ¥ 00pa3a KU3HHU.

buotnueckne  Qakroppl. Buasl OMOTHUECKMX ~ B3aMMOJACHCTBHIA:  KOHKYPEHIIHA,
XUIIHUYECTBO, cUMOMO3 U ero ¢opmel. [lapazutusm, koomneparus, MyTyalin3M, KOMMEHCAIU3M
(KBapTHUpaHTCTBO, HaxJeOHHWYecTBO). Herpoduueckne  B3amMoaelcTBHs — (TONMUYECKHE,
dbopuueckue, (adpuyeckue). 3HaUyeHUE OWOTHYECKUX B3aMMOJICHCTBUN I CYIECTBOBAHMS
OpraHu3MOB B cpesie oouTanus. [IpuHINIT KOHKYPEHTHOTO UCKIIIOUEHUS.

JdemoHcTpauMu

Tabmuubl 1 cxembl: «IKonorndeckue (Gpaxkropb», «CBETOBOM CIEKTP», «IKOIOTHIECKUE
TPYIIIBI dKUBOTHBIX MO OTHOIIEHUIO K CBETY», « T €INIOKPOBHBIE KUBOTHBIE», «XOJIOJHOKPOBHbIE
KHUBOTHBIE», «DU3HONOTHYECKHE aganTalud XKUBOTHBIX», «Cpenbl OOUTaHUS OPTraHU3MOBY,
«buonoruyeckue put™me», «KusneHusie Gopmbl pacteHuit», « KuzneHHble GOPMBI JKUBOTHBIXY,
«9KocHCTEMA IUPOKOIMCTBEHHOIO Jiecay, «IKOCUCTEMa XBOMHOro Jiecay», «llemu nutanus»,
«XuiauvectBoy, «Ilapazutuzmy, «Koukypenuus», «CumoOnosy», «KommeHcanusm».

O6opynoBanue: Tepbapuu pacTeHH W JKUBOTHBIX, MPHCIIOCOOJICHHBIX K BIUSHUIO
pa3IMYHBIX  JKOJOTHYECKHX (aKTOpOB, TepOapuu  CBETONIOOUBBIX, TEHETIOOMBBIX U
TEHEBBIHOCIMBBIX PACTEHHH, CBETONIOOMBBIC, TEHENIOOMBHIE M TEHEBBIHOCIUBBIE KOMHATHBIC
pacTeHus, repOapuu ¥ KOJJIEKIHUU TEIJIOMIOOMBBIX, 3UMOCTOMKHX, MOPO30YCTOMYMBBIX
pacTeHuii, dYydena NTHUL M 3Beped, repOApUM PACTEHHIA, OTHOCSIIMXCS K Trurpoduram,
kcepouram, me3oduTaM, KOMHATHBIE PACTEHHs] MAHHBIX TPYII, KOJJIEKIHH >KUBOTHBIX,
OOMTAOIIMX B Pa3HBIX Cpeaax, repOapuy M KOJUIEKIIMU PACTEHUH W JKUBOTHBIX, OOJIaIaroIInX
yepTaMl TMPUCIOCOOJIGHHOCTH K CE30HHBIM HM3MEHEHUSM YCJIOBHM JKU3HU, TepOdapuu u
KOJJICKIIMM PACTCHUH W JKUBOTHBIX PA3JIMYHBIX JKU3HEHHBIX (POPM, KOJUICKIUH KUBOTHBIX,
YYaCTBYIOIIMX B PA3IMYHBIX OMOTHUYECKUX B3aUMOJICUCTBUSAX.

JlabopaTropnasi padora «BpisBieHre MPUCTIOCOOICHNUNM OPTaHU3MOB K BIUSIHUIO CBETa».

JlabopaTopnasi pabora «BbisiBIeHHE NPUCTIOCOONIEHUH OpPraHU3MOB K BIIHSHHUIO
TEMIEPATYPbI».

JlabopaTopnasi padora «AHaTOMHYECKHE OCOOCHHOCTH PACTEHUN U3 Pa3HBIX MECT
oOUTaHUMY.

Tema 8. Jxos10rust BUAOB M NOMYJIALMI

DKOJIOTMYECKHE XapaKTepUCTUKHU nomymsiuuu. [lomynsanusa kak Ouonoruyeckas cUCTEMa.
Pone HeogHOpoAHOCTH cpefbl, (U3NYECKUX OapbepoB U OCOOEHHOCTEH OMOJIOTMM BHUJIOB B
(GbOopMUPOBAHUU TPOCTPAHCTBEHHOM CTPYKTYpHI MonMynsauuid. OCHOBHbIE MOKA3aTeNN MOMYJISIINN:
YHUCJIEHHOCTDh, IUIOTHOCTh, BO3PACTHAs M IOJOBas CTPYKTYpa, POXKAAeMOCTb, MPUPOCT, TEMII
pocTa, CMEpTHOCTb, MUTPALIUSL.

Okojnoruyeckas CTpykTypa nonyisauud. OLeHka 4HCIEHHOCTH mnomyisinuu. /uHamuka
NOMYJSIIMK U €€ perynauus. buornueckuil moteHMan nonyiasiuuu. MoaenupoBaHie TUHAMUKH
nomysiuui. KpuBble pocTa 4MCIEHHOCTH mnomyisiuuu. Kpusble BbDKMBaHMs. Perymsanus
YHUCIIEHHOCTU MOMYJSLMNA: pOJb (PAKTOPOB, 3aBUCSIIMX M HE 3aBUCAUIMX OT IUIOTHOCTH.
DKosoruyeckue cTpaTeru BUIoB (r- u K-crparerun).

[TonsiTue 00 »sKonoruueckod Humie Buga. MecrooOutanue. MHoroMmepHass MoOAENb
skosornyeckor HumM Jx.M. Xatuuncona. Pazmepsl skosornyeckoii Huu. [loreHunansHas u
pean30BaHHas HUIIIU.

Bun kxak cucrema nomymsinuii. Apeansl BUAOB. BuIbl M HMX JKU3HEHHBIE CTPATErHH.
DKOJIOTMYECKUE IKBUBAJICHTBI.

3aKOHOMEPHOCTH TIOBEJEHUS W MUIpalMil JKUBOTHBIX. bHoslornueckue WHBA3UU
YY>KEPOIHBIX BUIOB.

JleMoHCTpanun

IToptper: Ix. Y. XaTunHCOH.

Talnuibl ¥ cxeMbl: « IKOJIOTHYECKUE XapaKTEPUCTHKHU oy siumn», «IIpocTpancTBenHas
CTpyKTypa mnomyisiuun», «Bo3pacTHele mnupamuabl nonyiasuuny», «CKOpOCTh 3aceieHHs



MOBEPXHOCTU 3€MJIM Pa3IMUHBIMM OpraHu3mMammu», «Mognenb skosornueckol Humm Jx. W.
XaTuynHCOHAY.

O6opynoBanue: repOapuu paCTCHHIA, KOJUIEKIIUN KHBOTHBIX.

Jladoparopnasi padora «IIpucrnocoOaeHuss CEMsSH paCTEHUN K PACCETICHUIOY.

Tema 9. Jxos0rus coodmecTB. IKOJOrH4YeCKre CHCTEMBbI.

CooOurectBa opranu3mMoB. buoneHo3 u ero crpykrypa. CBsi3u MeXIy OpraHu3MamH B
OuoLeHo3e.

OxocuctemMa Kak OTKpbeiTas cucrema (A. JIk. Tencnaum). DyHKIHOHAIBHBIC OJIOKH
OpPTaHW3MOB B JKOCHUCTEME: NPOAYIEHTHI, KOHCYMEHTHI, peayleHThl. Tpoduueckue ypoBHHU.
Tpoduyeckue nenu u cetu. Abuornyeckue 00k 3KocucTteM. [10UBBI U HIIBI B 3KOCHUCTEMAX.
KpyroBoport BeiiecTB v MOTOK SJHEPTUU B IKOCUCTEME.

OcHoBHbIE MTOKa3aTeNu 3kocucTeMbl. bruomacca u npoaykius. JKoJI0rH4eckie mupaMubl
quces1, OnomMacchl U SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @uykmyayuu. HanpaBieHHbIC
3aKOHOMEpPHBIE CMEHBI COOOINECTB — CyKieccud. [lepBUUHbIE U BTOPUYHBIE CYKIIECCMU U HX
NPUYMHBL. AHTPONOTeHHbIE BO3JCHCTBUS Ha cykieccud. KiuMakcHoe cooOIIecTBO.
Bbuopa3znoobpa3ue 1 moJHOTa KPyroBOpOTa BEHIECTB — OCHOBA YCTOHYHMBOCTH COOOIIECTB.

[TpuponaHbie SKOCUCTEMBL. JKocucmemsvl 03€p U peK. IDKOCUcCmeMvl Mopeu U OKeaHO8.
Ixocucmemvl MyHOp, 1€c08, cmenetl, NyCMvlHb.

AHTpPOIIOTEHHBIE  JKOCUCTEMBbI. ATpOdKOCHUCTeMa. ArpoleHo3. Paznmuuus wmexay
AHTPOIIOTEHHBIMH M MIPUPOIHBIMU SKOCUCTEMAMH.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['opojckas ¢iopa u dayHa.
CunaHTponm3amusi TropoAckoi  (ayHel. buomormueckoe W XO3SHCTBEHHOE 3HAYCHHE
arpo3KOCUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH  (OPMUPOBAHUS  OCHOBHBIX  B3aWMOJCWCTBHN  OpraHU3MOB B
9KocHucTeMax. Ponb kackaonozo spgexma u 6ud08-30upukamopos (Kiouevlx 6uoos) 6
@ynkyuonuposanuu  sxocucmem. llepeHOC HHEPruM U  BELIECTB MEXAY CMEXHBIMU
9KOCUCTEMaMH. YCTOMYMBOCTH OpPraHU3MOB, TOMYIALMA M DKOCUCTEM B  YCIOBHAX
€CTECTBEHHBIX U AHTPONOT€HHBIX BO3JEHCTBUH.

Mexanuzmsl  6030eticmeus  3a2psA3HeHUll  PA3HLIX MUNO8 HA  CYOOP2AHUIMEHHOM,
OpP2AHUBMEHHOM, NONYJAYUOHHOM U  IKOCUCHEMHOM YPOBHAX, OCHOBbl IKOIOSUHLECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 8030elicmausi. MeTooNorus MOHUTOPUHTA €CTeCTBEHHBIX U
AHTPOIIOTEHHBIX SKOCHUCTEM.

JleMoHCTpanun

IToptper: A. JIx. Tencnu.

Tabmuie! u cxeMbl: «CTpyKTypa OMOLIEH03a», « IKOCUCTEMA HIMPOKOIMCTBEHHOTO JIECAY,
«JKocucTeMa XBOWHOTO Jecay, «DyHKIIMOHAIBbHBIC TPYIIBI OPraHU3MOB B OSKOCHCTEMEY,
«KpyroBopor BemecTB B 23kocucteMey», «llemu mnuTanus (macTOuWIMHAs, JETPUTHAs)»,
«IKOJOTHYECKas MUPAMUJIa YUCEID», «IKOJIOTHIECKass MUpaMuia OMoMacch», « IKOJIOTHUECKast
nupamuaa sHeprumy», «OOpasoBanue Ooiora», «llepBuunas cykieccus», «BoccTaHoBieHHe
Jeca mociie moxapa», «IKOCHUCTeMa 03epa», «ArpoueHos», «KpyroBopoT BeIIECTB M MOTOK
SHEpPruM B arporeHo3ey, «[Ipumepsr ypboskocucTem.

OGopynoBanue: repbapu pacTeHUM, KOJUICKIIMA HACEKOMBIX, dydesja NTHI[ U 3Bepew,
repOapuu KyIbTYPHBIX U JUKOPACTYIIUX PACTCHUN, aKBAPUYM KaK MOJIENIb SKOCUCTEMBI.

IIpakTuyeckas padora «/3ydenue u onucanue ypOo3KOCUCTEMBIY.

JlaGopaTopnasi padora «/3ydyeHue pazHooOpa3usi MEJIKUX OYBEHHBIX YWICHUCTOHOTHX B
pPa3HBIX IKOCHCTEMAX ).

IKeKypeusi «IKCKypcHsl B TUIIMYHBIA OHUOTEOIeHO03 (B AyOpaBy, Oepe3HsK, elbHUK, Ha
CYXOJOJBHBIN WM MOWMEHHBIN JIYT, 03€p0, 00JIO0TO)».

IKeKypeusi «IKCKYpCHsl B arpoOdKOCUCTEMY (Ha MOJIe WIH B TEIUTMYHOE XO3SHCTBO)».

Tema 10. Buocdepa — rinodanbHas 3KocucTeMA



Buocdepa — obmerutanerapHas o0omouka 3emiu, TJie CyHIECTBYET MM CYyLIECTBOBaJa
*u3Hb. PazButne npeacrasiaeHuii o buochepe B Tpynax . 3tocca. Yuenue B. WM. Bepnaackoro o
o6uocdepe. O6nactu 6nocheps! u e€ cocran. JKupoe BeniecTBo Onocheps! 1 ero GyHKIHU.

3aKOHOMEPHOCTH cyliecTBoBaHMs Ouocdepnl. OcodeHHocTH Onochepsl Kak rio0aabHOM
sKocucTeMbl. J[MHamuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemecTB U
OMOTreOXMMHUYECKHE ITUKIIBI (yTiiepoia, a3oTa). PUTMUYHOCTH siBeHM B Orocdepe.

3onansHOCTh Onochepsl. [lonsTre o Gnome. OcHOBHBIE OMOMBI CYIIH: TYHJIIpa, XBOHHBIC
jeca, CMEIIaHHbIE U IIMPOKOJIMCTBEHHBIE Jieca, CTEHU, CaBaHHbI, IyCThIHU, TPOIIMYECKHUE Jieca,
BBICOKOTOpBsI. Kitumar, pacTUTENbHBIN U KUBOTHBII MUP OMOMOB CYIIIH.

Ctpykrypa ¥ (QYHKUUS S>KHBBIX CHCTEM, OIEHKAa HX PECYpPCHOrO IMOTEHIHaNa H
O6rochepHbIX QYHKITUIA.

JdemMoHcTpauMu

[Toptpetsr: B. 1. Bepnaackuii, 3. 3rocc.

Tabmuupl u cxemsl: «Il'eocdepsr 3emumy», «Kpyroopot azora B npuponae», «Kpyrosopot
yriaepojaa B mpupojae», «Kpyrosoport kucnopona B mpupoe», «KpyroBopoT BOJbI B IPUPOECH,
«OcHoBHBIE OuoMbl cymmy, «Kinumarudeckue mosca 3emnu», «Tyanapay, «Taiiray,
«CMmemannbii  secy, «lllupokonucTBennsii secy, «Crenb», «CaBanHa», «llycTbiHaY,
«Tponrueckuii aecy.

O6opynoBanue: repOapuu paCTCHHUI Pa3HbIX OMOMOB, KOJUICKIIMH KUBOTHBIX.

Tema 11. YesioBeKk 1 OKpPYKaOIIAs cpeaa

DKOJIOTHYECKUE KPH3UChl W WX NpHYWHBL BosnelicTBue uenoBeka Ha Owuocdepy.
3arpsi3HEeHUE BO3AYWIHOM cpeabl. OxpaHa Bo3ayxa. 3arpsi3HeHHEe BOAHOM cpenbl. OxpaHa
BOJIHBIX pecypcoB. Paspyienue moussl. OXpaHa IOYBEHHBIX peCypcoB. MI3MeHeHHe KinMara.

AHTpOIIOTEHHOE  BO3JCHCTBHE Ha pPACTUTENBHBIM M KUBOTHBI wmup. OxpanHa
PACTUTEIHLHOTO W KUBOTHOTO MHUpa. OCHOBHBIC MPUHITUIIBI OXPAaHBI MPUPOILL. KpacHbIe KHUTH.
Oco0o oxpansiemble npupoansie Tepputopun (OOIIT). boranuueckue caapl U 300JI0TUYECKUE
MapKu.

OcHOBHBIEC TPUHIIUIIBI YCTOMYMBOTO PAa3BUTHUS YEJIOBEUECTBA U MpUpOAbl. ParmonanbHOe
IPUPOJIONOIL30BAaHUE M COXpaHEHHE OHoJorudeckoro pasHooOpazus 3emnu. OOmue
3aKOHOMEPHOCTH TJI00ATBHBIX IKOJIOTHUECKUX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpU3nca
U €T0 BEPOSITHBIC TIOCIICICTBHSI.

Pa3BuTHie MeTOZOB MOHUTOPWUHTA Pa3BUTHS OMNACHBIX TEXHOTEHHBIX IMPOIECCOB.
Cucmemubie ucciedosanus nepexooa K pecypcocoepezaioweti U KOHKYPEHMOCHOCOOHOU
snepeemuxe. buonozuueckoe paznoobpasue u duopecypcol. Hayuonanvhvle ungopmayuoHmvie
cucmemvl, obecneuugarowjue O00CMyn K UHDOPMAYUU NO COCMOSHUIO OMOENbHLIX U008 U
akocucmem. OCHO8bl IKOpeaburumayuu IKOCUcCmem U cnoco606 60pbObl ¢ GUONOBPENHCOCHUAMU.
Pexoncmpykyusa mopckux u HazemMHbIX 9KOCUCTEM.

JleMoHCTpanun

Tabmuupl W cxeMmbl: <«3arpsisHeHue arMochepbl», «3arps3HEHHE TUIPOCPEPHI»,
«3arpszHeHne mouBbl», «[lapHukoBbli  3ddekT», «Ocobo oxpaHseMble NPUPOIHBIC
TeppUTOpUN», «MOACIN YIPaBISIEMOT0 MUPAY.

Oo6opynoBanue: ¢otorpaduu oXpaHseMbIX pacTeHH U )KUBOTHBIX KpacHoii kauru Poccuiickoit
®enepannn, KpacHOW KHUTH pervoHa.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'U HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUAA

JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBiuBaeT TPeOOBAHHUS K peE3yslbTaTaM OCBOCHHUS OOYyYarOIIUMHCS
pOTpaMM CPeAHEro 00IIero 00pa30BaHus: TUYHOCTHBIC, METAIIPEAMETHBIC U TIPEIMETHEIE.

B cTpyKkType JTUYHOCTHBIX Pe3yJlbTaTOB OCBOCHUS MPOTrpamMMbl MO OUOJOTMH BbIIEICHBI
CIICAYIOIIME  COCTAaBJIAIONINE: OCO3HAHWE OOY4YaIOMIMMHUCS  POCCHUHCKOW  TpakJaHCKON
UJEHTUYHOCTHU — TOTOBHOCTHM K CaMOPa3BUTHIO, CAMOCTOATEIBHOCTH W CaMOOIIPEJECIEHUIO,
Hanuuyue momueéayuu K OOY4CHUIO OHWOJIOTHH, yeleHanpaeieHHoe pazeumue BHYTPEHHUX
yOeXAeHHUI JTUYHOCTH Ha OCHOBE KJIIOUYEBBIX LIEHHOCTEW M MCTOPUUYECKUX TPATULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb OOYUYAIOMIMXCSl PYKOBOJCTBOBATHCS B
CBOEH  JEATENbHOCTH  LEHHOCTHO-CMBICIOBBIMM  YCTaHOBKaMH, HPHUCYLIIUMU  CHUCTEME
Ouonornyeckoro  oOpa3oBaHUs, Haluyue NPABOCO3HAHUA ~ DKOJOTMYECKOHW  KYIBTYpHI,
CHOCOOHOCMU CMABUMb IETH U CTPOUTH KU3HEHHBIE MJIaHbI.

JInuHOCTHBIE PE3yabTaThl OCBOCHUS MPOrpamMMbl 110 OMOJIOTMM JOCTUTAIOTCS B €IMHCTBE
yueOHOM M BOCIUTATENBHON NIEATEIHHOCTH B COOTBETCTBHM C TPAAUIIMOHHBIMH POCCHUUCKUMU
COLIMOKYJIbTYPHBIMH, UICTOPUUECKUMHU U J1yXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMHU, IPUHATHIMHU B
oOmiecTBe MpaBUiaMH U HOPMaMHu MOBEACHUSA M CIIOCOOCTBYIOT MpOIleccaM CaMOIMO3HAHUS,
CaMOBOCIIUTaHUS U CaMOPAa3BUTHsI, Pa3BUTHsI BHYTPEHHEW MO3UIMH JIMYHOCTH, ATPUOTHU3MA U
YBaXXEHUS K 3aKOHY U IPABOIOPSIKY, YEJIOBEKY TpyJa U CTaplieMy IOKOJIEHHUIO, B3aUMHOI'O
YBaXEHUsI, OEpEe)KHOro  OTHOIIEHHUS K  KyJIbTypHOMY  HAaCIE€OUI0 U TpajuLUsaM
MHOT'OHALIMOHAJILHOTO Hapoaa Poccuiickoit @eaepannu, Ipupojie U OKPYKarollen cpee.

JIMYHOCTHBIE PE3yNabTaThl OCBOSHHS YUeOHOTO mpenMeTa «bronorusy» MOMmKHBI OTpakaTh
TOTOBHOCTb M CIOCOOHOCTH OOYYaIOIIUXCsl PyKOBOJACTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEH
NO3UIMEN JMYHOCTH, CHCTEMON LIEHHOCTHBIX OpPUEHTAlMil, IO3UTHUBHBIX BHYTPEHHUX
yOeXACHHUI, COOTBETCTBYIOUIMX TPAAUIMOHHBIM IIEHHOCTSIM  POCCHUIHCKOTO  0OIIecTBa,
pacivpeHue >KU3HEHHOI'O OIbITa M ONbITA AESTENbHOCTH B IPOLIECCE PEeATM3allid OCHOBHBIX
HaIpPAaBJICHU! BOCIIUTATENBHOM AEATEIbHOCTH, B TOM YHCIIE B YACTH:

1) rpa:kIaHCKOro BOCIMTAHMS:

C(OPMHPOBAHHOCTh  TPAXJAHCKOM TMO3MLMU  oOyyaromierocs Kak aKTHMBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUHCKOI0 OOIIECTBa;

OCO3HaHHME CBOMX KOHCTUTYIIMOHHBIX NpaB M OO0S3aHHOCTEH, YBa)KEHHE 3aKOHA U
IIPABOIOPSJIKA;

TOTOBHOCTh K COBMECTHOH TBOPYECKOH JEsATEIbHOCTH NPU CO3JaHUU YUeOHBIX MPOEKTOB,
pelieHny yueOHbIX U T03HABATENbHbBIX 3a/1a4, BHIITIOJIHEHUN OMOJIOTHYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTh  ONpENeNATh COOCTBEHHYIO IIO3MLHMIO [0 OTHOUIEHUIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHUE  YUUTBIBaTh B  CBOUX JEHCTBUSAX  HEOOXOAMMOCTb  KOHCTPYKTHBHOI'O
B3aMMOJICHCTBUS JIIOJEH ¢ pa3HBIMU yO€XKJAECHUSIMH, KYJIbTYPHBIMHU LIEHHOCTSIMU U COLIMATIbHBIM
MI0JIO)KEHUEM;

FOTOBHOCTh K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOIO BBHINIOJHEHHUS Y4eOHBIX,
MIO3HABATEJIBHBIX M HCCIEHOBATENbCKUX 3aJa4, YBAXKUTEIBHOIO OTHOLIECHUS K MHEHMIO
OMIOHEHTOB MPH 00CYXJIEHUU CIIOPHBIX BOIPOCOB OMOJIOTUYECKOTO COACPKAHMS;

TOTOBHOCTb K TYMaHUTapHON U BOJOHTEPCKOM NEATENBHOCTH;

2) IaTPMOTHYECKOI0 BOCIIUTAHMS:

c(OPMHPOBAHHOCTh POCCUIMCKOM IpaXk1aHCKOM WICHTUYHOCTH, MMATPUOTU3MA, YBAKEHHS K
CBOEMY HApoOAy, YyBCTBa OTBETCTBEHHOCTH Iiepe]] PonnHOMN, ropmocty 3a CBOM Kpail, CBOIO
Ponuny, cBOH SA3bIK U KYJIBTYPY, IPOLIIOE M HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuy;



[IEHHOCTHOE OTHOIICHHE K TPUPOJHOMY HACIEAHI0 W TaMATHUKAM TMPUPOIBI,
nocTxkeHusIM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJAJ POCCUHCKUX YYEHBIX B CTAHOBJIEHME M pa3BUTHE
OHMOJI0TUH, TOHUMAaHK 3HaYeHUsl OMOJIOTHH B IO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT'0 00IIeCTBa;

uzeiHast yoexxIEHHOCTh, TOTOBHOCTb K CIIY’KE€HHUIO U 3amuTe OTeyecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LIECHHOCTEN POCCUICKOr0 HApOa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBEJICHHUS;

CIIOCOOHOCTh OLICHMBATh CUTYAlLlMI0 M IPUHUMATh OCO3HAHHbBIE PEILEHUS, OPUEHTUPYSICh
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUUBOTO OYAYIIETo;

OTBETCTBEHHOE OTHOIICHHE K CBOMUM pOIMTENSM, CO3/JaHHUI0O CEMbH Ha OCHOBE
OCO3HAHHOT'O IPUHSTHS LIEHHOCTEH CEMENWHOH KM3HU B COOTBETCTBUU C TPaJMLUSIMU HapOJOB
Poccumn;

4) 3cTeTH4YeCKOro BOCTIMTAHUA:

ACTETHYECKOE OTHOIICHHE K MUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOLICHUI;

MOHMMAaHKE YMOLIMOHAILHOTO BO3CHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIPQKEHHMIO B Pa3HbIX BUJAX MCKYCCTBA, CTPEMJIEHUE MPOSBIIATH
KayecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 30POBbSI H
IMOLMOHAIBLHOTO 0JIArONoJIy4usi:

MOHMMaHKE U peau3aiys 3J10poBoro u 0e3omacHoro odpasa *Ku3HH (30pOBOE MUTAHHUE,
coOIOZIcHHEe TUTUEHUYECKUX IMPaBWJI M HOPM, COAlaHCUPOBAHHBIM PEXKUM 3aHATHI U OTABIXA,
perynsipHass (uU3UYECKass aKTUBHOCTH), OEpPEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DPU3MUECKOMY U MICUXHUECKOMY 3/I0POBBIO;

NOHMMAHWE LEHHOCTU TPaBUJ HWHAMBUIYAJBHOTO M KOJUIEKTUBHOIO 0€30IacHOro
MOBE/ICHUS B CUTYAIIUAX, YTPOKAIOIIUX 3I0POBBIO U KU3HU JTIOJICH;

OCO3HAaHHE MOCIEACTBUM M HENPHUATHS BPEIHBIX NPUBBIYEK (YHOTpPEOJIEHUs alaKorois,
HApKOTHUKOB, KYPEHHUS);

6) Tpya0BOr0 BOCIMTAHUS:

TOTOBHOCTb K TPYZly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPY0I00HE;

TFOTOBHOCTb K aKTUBHOM JESITEIbHOCTH TEXHOJIOTMUECKON M COLMAIbHOMN HANPaBIEHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMHPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH  TaKyHO
JeSITENIbHOCTD;

MHTEpeC K pa3nuyHbiM chepam mpodeccHoHANBHON AeITeTbHOCTH, YMEHHE COBEPIIATh
OCO3HAHHBIN BBIOODP OymyIieit mpodeccun 1 peaaTnu30BbhIBaTh COOCTBEHHBIE KU3HEHHBIC TIIAHbI,

TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHUIO M CaMOOOpPa30BaHHUIO HAa MPOTSHKEHUHU Beei
KU3HU;

7) 3IKOI0TNYECKOT0 BOCIIMTAHMSA

9KOJIOTHYECKH 11e1ec000pa3HOe OTHOIIEHHE K MPUPOJIe KaK HCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYILLIECTBOBAHMS;

MOBBILICHHE YPOBHS SKOJOTHYECKOW KYyNIbTYphl: MPHOOpETEHHE ONbITa IJIAHUPOBAHUS
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JUIsl OKPYKaIOLIEH Cpeibl;

OCO3HaHUeE I1100aJIbHOr0 XapaKTepa 3KOJOTHYECKUX MPOo0JIeM U MMyTel X peleHus;

CIIOCOOHOCTH UCTOB30BaTh MPUOOpPETaeMble MPU U3YYEHUU OMOJIOTUW 3HAHUS U YMEHUs
IpU pelIeHuu MNpoOIeM, CBA3aHHBIX C PALMOHAIBHBIM IMPHUPOAOIOJIE30BaHNEM (COOII0IEHUE
MpaBUJI TIOBEJIEHUSI B MPHUPOJE, HAMPABICHHBIX Ha COXPaHEHHWE PABHOBECHS B IKOCHCTEMAX,
OXpaHy BUJOB, IKOCHCTEM, Orochepsl);



AKTUBHOE HEIPUITUE NCUCTBUM, MPUHOCAIIUX BpEI OKPYKAKOLIEH NPUPOIHOU CpeEXE,
YMEHHUE MPOTHO3MPOBATH HEOJIAroNpHUATHBIE KOJIOTMYECKHE MOCIEACTBHS MPEANPUHUMAEMbIX
JIEHCTBUM U NIPENOTBPALLATD UX;

HaJIMYUE Pa3BUTOrO HKOJOTMYECKOTO MBIIUIEHUS, JKOJOTHYECKOM KYJBTYphI, OIBITa
JIEATEIbHOCTH  JKOJOTMYECKOM HAIpPaBICHHOCTH, YMEHHMS pPYKOBOJICTBOBATbCS WMH B
[IO3HABATEJIBHOM, KOMMYHUKATHUBHOM M COLMAJIBHOM IPAKTHUKE, IOTOBHOCTUM K YYacCTHIO B
IIPAKTUYECKON JEATEIbHOCTH dKOJIOTHYECKON HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHSI HAyKl M OOLIECTBEHHOW IPAaKTUKH, OCHOBAaHHOIO Ha JUalore KyjbTyp,
CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B MIOJIUKYJIBTYPHOM MHPE;

COBEPUICHCTBOBAHUE S3BIKOBOM M YNTATEIICKON KYJIBTYPBI KaK CPEICTBA B3aUMOICHCTBUSA
MEXy JIFOJIbMU U [IO3HAHUS MUDA;

[OHUMaHue cnenu(uky OMONOrMM Kak HayKH, OCO3HaHMs €€ posid B (OPMHPOBAHUU
PaLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH LEJIOCTHOTO MPEACTABICHUS 00 OKpYKaroIeM
MHUpe KaKk O €IUHCTBE IPUPOAbI, YelOBeKa U oOOIIecTBAa, B IO3HAHUM MPUPOAHBIX
3aKOHOMEPHOCTEH U pEeIIeHUH MTPOOIIEM COXPAHEHUS IIPUPOTHOTO PABHOBECHS,

yOeKIEHHOCTh B 3HAUUMOCTH OMOJIOTHMHU JUIsl COBPEMEHHON LMBUIM3ALMU: 00eCHeueHUs
HOBOT'O YpPOBHSI Pa3BUTHS MEIULUHBI, CO3AAHUE NEPCIEKTUBHBIX OMOTEXHOJOTHUH, CIIOCOOHBIX
pelarb pecypcHble MpoOIeMbl Pa3BUTHs YEJIOBEUECTBA, MIOMCKA MyTeH BbIX0/a U3 II00aIbHBIX
HKOJIOTMUYECKUX NPOOJIEM U OoOecreueHus nepexoaa K yCTONYMBOMY Pa3BUTHUIO, PAllUOHATILHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB U (HOPMUPOBAHHUIO HOBBIX CTAHIAPTOB JKU3HU;

3aMHTEPECOBAHHOCTD B MOJIyUEHUU OMOJOTMYECKHX 3HAHUW B IIEJIAX IOBBIIICHUs OOIIEH
KYJIBTYpbl, €CTECTBEHHO-HAy4HOH TI'pPaMOTHOCTH, KaK COCTaBHOM 4acTH (yHKIHOHAJIbHON
IPaMOTHOCTH 00y4Jarouuxcs, GopMupyeMoit pu U3y4eHUH ONOIIOTHH;

IIOHMMAHHE CYIIHOCTH METOJIOB IIO3HAHMS, MCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh IIOJy4aeMble 3HAHUS IS aHalu3a M OOBSCHEHUS SBJICHUU
OKpPY’KAaIOIIEro MUpa M HPOMCXOJAIIMX B HEM HU3MEHEHUH, yMEHHe JelaTh OOOCHOBAaHHbIE
3aKJIIOYEHHUS HA OCHOBE HAay4HbIX (DaKTOB M MMEIOIIMXCS JAaHHBIX C LEJIbI0 IOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCHOJIb30BaTh OMOJOTMYECKHE 3HAHUS Uil peIICHUS
npo0JeM B peaibHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HaHWE IIEHHOCTH HAy4YHOW JEATEIbHOCTH, TOTOBHOCTH OCYHIECTBIATH IPOCKTHYIO H
HCCIIEIOBATEIBCKYIO ACSITEIbHOCTh HHAUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HENPEPHIBHOMY O00pa30BaHUI0 M CaMo00pa3oBaHHIO, K
AKTUBHOMY TIIOJIyYE€HUIO HOBBIX 3HAaHMH 1O OHMOJOTMHM B COOTBETCTBHM C >KU3HEHHBIMHU
NOTPEOHOCTSMHU.

METAINPEIMETHBIE PE3YJIBTATBI

MertanpenmeTHble pe3ysbTaThl OCBOEHHUS y4yeOHOro mnpeamera «bHoiorus» BKIIOYAIOT:
3HaYMMble U1 (OPMHPOBAHUS MHPOBO33PEHMS OOYYAIOIIMXCS  MEKIUCHUIUITMHAPHbIE
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE TOHATHS, OTPAXKAIOIIKE [IEJIOCTHOCTh HAYYHON KapTHUHBI MUpa
U cnenu(uKy METOA0B MMO3HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, YHEPTHs,
SBJIEHUE, TPOLECC, CHCTEMa, HAy4YHBbIM (akT, MPHUHIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCClefoBaHue, HaONI0eHNe, U3MEpEeHHe, HKCIEPUMEHT U JIpyTue); YHHBEpCaJbHbIE
yueOHble JeiCcTBUS (TO3HAaBaTeIbHbIe, KOMMYHUKATUBHbBIE, PETYISTHUBHBIE), 00ECIEUNBAOIINE
¢dopmupoBanre (YHKIMOHAIHLHONH T'PAMOTHOCTH M COLMAIbHON KOMIIETEHIIMH OOy4aroIIuxcs;
CHOCOOHOCTh oOyuaromuxcst HCII0JIb30BaTh OCBOEHHbIE MEXIUCUUIUTMHAPHBIE,
MHUpPOBO33pPEHUYECKHE 3HAHMS W YHHBepCaJlbHble y4deOHbIe JEHCTBHS B IIO3HABATEIBHOM U
COIIMAIbHON MPAKTHKE.



B pesynprare wn3ydeHuss OMONIOTMM Ha YPOBHE CpeAHEro oomiero oOpa3oBaHusA Yy
obyyvaromierocss OynyT cpopMHUpPOBaHBI MMO3HABATEIbHBIC YHHBEPCAIbHBIC yUeOHBIC ICHCTBUSA,
KOMMYHHUKATHBHBIC YHUBEpCAJIbHbIC Y4E€OHBIC JEHCTBHUS, PETYIATUBHBIE YHUBEPCAIbHBIE
y4eOHbIC JICHCTBUS, COBMECTHAS ICATEILHOCTb.

MertamnpeaMeTHbIE pe3ysIbTaThl OCBOCHHS MPOTPaMMBbl CpeIHEro oO0Iero oOpa3oBaHUs
JIOJDKHBI OTPaXKaTh:

OBgilajieHHe YHUBEPCAJBHBIMU Y4eOHBIMHU MO3HABATEIbHBIMH €l CTBUSIMU:

1) 6a3oBbIe JJOrHYECKHeE AeHCTBHS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBATh IMPOOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIONIb30BaTh TPU OCBOCHMM 3HAHUN MPHUEMBI JIOTUYECKOTO MBIIUICHHUS (aHAIN3a,
CHHTE3a, CpaBHEHMS, KiacCU(pUKAIMU, OOOOIICHHS), PACKphIBaTh CMBICT OHOJOTHYECKHX
MOHSITHI (BBIIESATH HX XapaKTEPHbIC MPU3HAKH, YCTAHABIUBATE CBSI3U C IPYTUMU TIOHATUSIMU );

ONpeNeNaTh eI ACATENbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPHH WX JIOCTHKCHUS,
COOTHOCHUTH PE3yIbTAThl ACATEILHOCTHU C TIOCTABICHHBIMU IICIISIMU;

UCIIOJIB30BaTh OWOJIOTHYECKUE TOHSITUS JJIS OOBsCHCHHS (AKTOB W SIBICHHH KHBON
TIPUPOJIBI;

CTPOHUTH JIOTUYECKHE PACCYXICHUS (MHAYKTHBHbBIC, JICIyKTHBHBIC, II0 aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBICHUSIX, (hOPMYIUPOBATH
BBIBOJIbI M 3aKJIFOUCHHS,

MPUMEHSTh CXEMHO-MOJICIbHBIC CPEACTBA JUIS MPEACTABICHUS CYIICCTBEHHBIX CBS3CH U
OTHOILIECHUIA B M3y4aeMbIX OHOJIOTMYECKHX OOBEKTaX, a TAKXKE MPOTUBOPEYMU PAa3HOrO Poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3padaThIBaTh IUIAH PEHICHUS MPOOJIEMBbI ¢ YUETOM aHAIHM3a UMCIONIUXCSl MAaTePUATbHBIX
1 HEMaTePUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JCSTEIBHOCTh, OIICHUBATh COOTBETCTBHE PE3YJbTATOB IIEIISM,
OIICHUBATh PUCKH TOCIICICTBUN ACSITEILHOCTH;

KOODJIMHUPOBATh W BBINOJHATE pPa0dOTy B YCJIOBUSAX PEaJbHOTO, BHPTYAJIbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHE MTPU PEIICHUH KU3HEHHBIX MPoOIIeM.

2) 6a30BbIe HCCIET0BATEIbLCKHE IEHCTBHSI:

BJIQ/IETh HABBIKAMH y4€OHO-MCCIIEIOBATENECKON U MPOEKTHOW AESITeNbHOCTH, HaBbIKAMU
paspemieHus mpoOieM, CocOOHOCTHIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY MOHUCKY METOJIOB
pelIeHus MPAKTUYECKUX 3aja4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB MO3HAHUS;

UCTIOJIB30BaTh PA3JIMYHBIC BHIBI ACATEIBHOCTH IO TIOJYYEHHIO HOBOTO 3HAHHS, €ro
WHTEPIIPETAINU, TTPEOOPa30BaHUI0 U MPUMEHEHHIO B YUEOHBIX CHUTYaIUSX, B TOM 4YHCIE TpU
CO3IaHUH YUCOHBIX M COI[HATBHBIX TPOSKTOB;

dbopMupOBaTh HAYYHBIA THI MBIIIJICHUS, BIaJeTh HAYYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMU
MOHSTHSIMA M METOJIaMU;

CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIC 33Jaud B 0OpA30BaTENbHON NEATEIHHOCTH U
YKU3HEHHBIX CUTYAIUsX;

BBISIBJISITh MPUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTyaJlM3MpOBaTh 3ajady, BBIABUTATh
TUTOTe3y €€ pelleHHs, HaXOIUTh apryMEHTHhI JUIS JIOKa3aTelIhCTBA CBOMX YTBEPIKJICHUH,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

AHAIM3UPOBATh TIONYYCHHBIE B XOJE pEIICHHS 3aJadd  pPe3yJbTaThl, KPUTHYCCKH
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBUSX;

JTaBaTh OIEHKY HOBBIM CUTYAITUsIM, OIIEHUBAThH IPUOOPETEHHBIH OITBIT;,

OCYIIECTBIISITh IEJICHANIPABICHHBIN MOUCK TMEPEHOca CPEACTB U CIIOCOOOB JICHCTBUS B
poeCCHOHAIBHYIO CPENY;

yMETh TEPEHOCUTh 3HAHWS B  T[O3HABATENbHYI0O U  MPaKTUYECKyl0  o0yacTu
KU3HEICATCIIEHOCTH;



yYMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUT'aTh HOBBIE WJEH, NpPEJIaraTb OpPUTMHAIbHBIE IOJXOAbl U PEUICHUS, CTABUTh
npoOJIeMbl U 33]]auu, TOMYCKAIOIINE aJIbTEPHATUBHBIC PELICHHUS.

3) pabora ¢ ungopmanmeii:

OpPUEHTHPOBATHCSI B PA3IMUHBIX MCTOUYHUKAX HH(pOpMaAMH (TEKCTe y4eOHOro mocolwus,
HAY4YHO-TIOMYJISIPHON JIMTEpaType, OMOJOrMUECKUX CIOBapsX U CIPaBOYHMKAX, KOMIIBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHATM3UPOBaTh WH(POPMALMIO paA3IUYHBIX BUAOB U (GopM
IPEJCTaBICHUS, KPUTUYECKU OLIEHUBATh €€ J0CTOBEPHOCTh U HEIPOTUBOPEYUBOCTb;

dopMynHupoBaTh 3ampOCHl M TMPHUMEHSATh Pa3IMYHBIE METOJAbI TMPH IOHCKE U O0TOOope
6uonornyeckoi MHGopMaIK, HEOOXOIUMOM /17151 BHIIIOJIHEHUS YUeOHBIX 3a1a4;

npuoOpeTaTh ONBIT KCHOJIB30BAHHUA HH(POPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTHUBHOI'O UCIOJIb30BAHUS PA3JIUYHBIX [IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAJIbHYIO (OpMY TPEACTABICHUS OHOIOTHYECKOM
uHpopmaruu (cxemsl, TpaduKu, AHArpaMMBbl, TaOIUIbI, PUCYHKH U JAPYTOE);

UCTOJIb30BaTh HAYYHBIM S3bIK B KauecTBE CpEACTBAa IMpH paboTe C OHMOIOTHYECKOMH
uHpopMaLyell: IPUMEHATh XUMHYECKHe, (PU3UYeCKHe U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dbopMyiel, abOpeBUaTypy, HOMCHKIATYpPY, HCIIONB30BaTh M MPEOOpPa3OBBIBATH 3HAKOBO-
CHUMBOJIMUYECKHE CPEJCTBA HATJISAHOCTH;

BJIAJCTh HABBIKAMU PACIO3HABAHUS W 3alIMTHl WHpOpMaNuU, HHOOPMAITMOHHON
0€3011aCHOCTH JIMYHOCTH.

OsJiaieHne YHUBEPCAIbLHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMU:

1) o6menne:

OCYIIECTBIISITh KOMMYHHKAIIMHA BO BCceX cepax >KM3HM, aKTUBHO y4acTBOBATh B JUAJIOTE
WIN JIUCKYCCUU TI0 CYLIECTBY 00CY)XJaeMOH TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKa3bIBAaTh
CYXJIEHUS OTHOCHUTEJIBHO BBINIOJHEHUS IMIpe/UIaraéMoi 3aJadyd, YYWUTBIBATH WHTEPECH U
COIVIACOBAHHOCTh MO3ULUHI IPYTUX YYaCTHUKOB JMAJIOra WIM JUCKYCCHH);

pacro3HaBaTh HEBEpOAJTbHBIC CPEACTBA OOLICHHS, MOHMMATh 3HAYEHHUE COIHMAIBHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUS KOH(PIUKTHBIX CUTYAlUH, yMETh CMAryaTh KOH(MIUKTHI U
BECTH MIEPETOBOPHI;

BJIAJIETh PA3IUYHBIMU CIIOCOOAMU OOILEHHUS M B3aMMOJEHCTBHSI, MOHUMATh HaMEPEHUs
NPYTUX JOACH, TMPOSIBISATh YBAXHUTEIHHOE OTHOIICHHWE K COOECeHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAXKEHUS;

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

2) cOBMeCTHAsI 1eSITeJIbHOCTh:

NOHMMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaIbHON pabOThI IpU
pelieHny OMoJorn4ecKoi mpobsieMbl, 000CHOBBIBATH HEOOXOJUMOCTh IPUMEHEHUS TPYIIOBBIX
¢dbopM B3aMMOAEUCTBUS NPH pelICHUH yueOHOM 3a1auu;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX NEHCTBHH € y4€TOM OOMIMX MHTEPECOB U
BO3MOXHOCTEH Ka)/10T0 YJIeHa KOJUIEKTUBA,;

NPUHUMATh IeJId COBMECTHOW JEATEIbHOCTH, OPraHW30BHIBATH W KOOPIAMHUPOBATH
JecTBUs MO €€ JOCTHXKEHHUIO: COCTaBNIATh IIaH JEHCTBUHM, pacnpeAensTh poOJid € y4ETOM
MHEHHUH Y4aCTHHUKOB, 00CYKIaTh pe3ybTaThl COBMECTHON pabOThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJAJa U KAXJIOTO YYaCTHHKA KOMaHJIbl B OOLIMI pe3yibTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeJUlaraTb HOBBIE IMPOEKTHI, OILEHWBATh WJEH C TO3MLUU HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISATh MO3UTHBHOE CTPATETHUECKOE TIOBEJACHHWE B PA3IUYHBIX CHUTYaIMsX,
NPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh HMHUIIMATHBHBIM.

OBJ1ajieHNe YHUBEPCAIBLHBIMH PeryIsTUHBHBIMM 1€l CTBUSIMU:

1) camoopranu3amnms:



UCIOJIb30BaTh OMOJOTMYECKHE 3HAHUS Ul BBIABICHHA NpoOJIeM M UX pEUIeHHUs B
’KM3HEHHBIX M y4EOHBIX CHTYaIHIX;

BBIOMPATh HAa OCHOBE OMOJIOIMYECKHX 3HAHUH LIEJIEBbIE M CMBICIIOBBIC YCTAHOBKU B CBOMX
JEUCTBUAX M IMOCTYIKAaX IO OTHOIICHHWIO K JKMBOH NPHPOAE, CBOEMY 3/0POBBIO U 3I0POBBIO
OKPYKaIOIINX;

CaMOCTOSATENIFHO OCYIIECTBIISTh MO3HABATEIbHYIO AEATENLHOCTh, BBIBISTH HMPOOIEMBI,
CTaBUTh U (OPMYIUPOBAaTH COOCTBEHHBIC 3aJa4d B 00pa30BaTEIbHOW JESITEIBHOCTH U
KM3HEHHBIX CUTYaIHsX;

CaMOCTOSATENIHO COCTaBJIATH ILUIAH PELIEHUs MPOOIEMBI ¢ yIETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M IPEAIIOYTEHHIA;

JIaBaTh OLICHKY HOBBIM CUTYaIlHsIM;

pacIIUpATh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JTMYHBIX NPEIIOYTECHHH;

JieNiaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTD 32 PELICHHE;

OLICHUBATH MPUOOPETEHHBIN OIBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO M TIPOSIBICHUIO IMPOKOM SPYIUIIMH B PA3HBIX 00JACTIAX
3HAHMH, MOCTOSHHO MOBBIILIATH CBOH 00pa30BaTEIbHbIN U KYJIBTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCHTh KOPPEKTHUBBI B JIESTECIBHOCTH, OLICHHBATH
COOTBETCTBHUE PE3YJIbTATOB LIEJISM;

BJIaZICTh HABBIKAMH TI03HABATEILHOU pePIEKCHN KaK OCO3HAHUSI COBEPIIAEMbIX JEHCTBUIA
Y MBICJIUTENBHBIX MPOIECCOB, UX PE3YIbTATOB U OCHOBAHHM, UCIOIB30BATH MPHUEMBI pEIICKCHH
JUISL OLICHKH CHTYaIlMH, BHIOOpA BEPHOTO PELICHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATH PEHICHHUS 10 UX CHIKCHHIO;

NPUHUMATh MOTUBBI M aPT'YMEHTBI IPYTUX IPU aHAIIU3E PE3yIIbTaTOB JIEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTrUX:

NpUHUMAThH ce0sl, MOHUMast CBOU HEAOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTUBBI U pT'YMEHTHI JPYTUX MIPH aHAJIU3E PE3yJIbTAaTOB JAEATEIbHOCTH;

NpU3HABATh CBOE MIPABO U MPABO IPYTUX Ha OLIMOKY;

pa3BUBaTh CIIOCOOHOCTH TOHUMATh MUD C TIO3UITUH JPYToro YeIOBeKa.

MNPEAMETHBIE PE3YJIbTATBI

[IpenMeTHbIE pe3yabTaThl OCBOEHUS cojepxaHus ydeOHoro npeamera «buomorus» Ha
yriIyON€HHOM YpOBHE OpUEHTHPOBAHBI Ha obecnieueHre npoGuiIbHOro o0yueHust 00yJaronmxcs
Oouonorun. OHM BKIIOYAIOT: crenuuyeckue A OUOJIOTMM HaydyHble 3HAHUS, YMEHUS U
crocoObl JeMCTBUM 1O OCBOCHMIO, HHTEpIpETalMu W NpeoOpa3oBaHMUIO 3HAHUM, BHJIBI
JESATEIbBHOCTH MO TMOJYYEHUI0 HOBBIX 3HAHUI M MX NMPUMEHEHHMIO B PA3JIMYHBIX Y4EOHBIX, a
TaK)K€ B PEAIbHBIX )KU3HEHHBIX CUTyalusax. [IpeaMeTHble pe3ynpTaTsl MPEACTABICHBI 10 FOJ1aM
U3Yy4YECHUS.

[IpenmerHble pe3yabTaThl OCBOEGHUs yueOHoro mnpeamera «buonorus» B 10 knacce
JIOJIKHBI OTpaX<aTh:

c(OPMHPOBAHHOCTh 3HAHUH O MeCTe U pOJIi OMOJIOTHH B CHCTEME €CTECTBEHHBIX HayK, B
(GOpMUPOBAHUN E€CTECTBEHHO-HAYYHOM KapTHHBI MHpA, B IIO3HAHWU 3aKOHOB MPUPOABI U
peleHny pobJeM paloHaILHOTO IPUPOAONOIb30BAHUS, O BKJIAIE POCCUICKUX U 3apyOexHbIX
YUEHBIX B Pa3BUTHE OMOJIOTHH;

BJIaJICHUE CHCTEMOW OMOJIOTMYECKUX 3HAHUHM, KOTOpas BKJIOYAET: OCHOBOIMOJAraroline
OMOJOTHYEeCKHEe TEPMHUHBI U TIOHATUS (PKU3Hb, KJIETKa, OpraHu3M, MeTaboiHu3M, TOMEeocTas,
CaMOpEryJIsIlMs, CAaMOBOCIIPOU3BEICHHE, HACIEICTBEHHOCTh, U3MEHUNBOCTb, POCT U PAa3BUTHE),
O6uonoruueckue teopun (xinerouHas Tteopuss T. IlIBanmna, M. Illneiinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HacneAcTBeHHOCTH T. Moprana), yuenus (H. 1. BaBunoBa — o neHTpax
MHOT000pa3usl U MPOUCXOXKACHUS KYIbTYPHBIX PAaCTeHMi), 3aKOHBI (€IMHOOOpa3usi MOTOMKOB
[IEPBOTO IOKOJIEHUs, PACLICIUICHNS], YUCTOTHI raMeT, He3aBUCUMOr0 HaclieqoBanus I'. Mennens,



TOMOJIOTUYECKUX PSAJAOB B HaclencTBeHHOW wu3MmeHuuBoctu H. WM. BaBuiioBa), mpuHLMIBI
(KOMIIIEMEHTapHOCTH );

BJIaJICHE OCHOBHBIMH METOJIaMH HAYYHOTO TO3HAHUS, UCIOJIB3YEMBIX B OMOJOTHUYECKUX
HCCJIEIOBAHUSIX KUBBIX 00BEKTOB (OMHCAHNE, U3MEPEHUE, HAOI0IeHIE, SKCIIEPUMEHT);

YMEHHUE BBIJCIATH CYIIECTBEHHbIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U DYKAPHUOT,
OJIHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPraHM3MOB, B TOM uucCle OakTepui, rpuOOB, pacTeHUH,
JKUBOTHBIX U YeJIOBEKa, CTPOCHUSI OPraHOB U CUCTEM OPraHOB PACTEHUM, KUBOTHBIX, YEJIOBEKA,
MIPOLIECCOB KU3HEAEATEIbHOCTH, MPOTEKAIOIMX B OpraHU3Max pAacTeHHM, JKUBOTHBIX U
4eJI0BEKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BEIIeCTB (METa00IM3M), IPEBPAILCHUST SHEPTHH,
Opo’keHUs, aBTOTPO(HOr0 U reTepoTpOoPHOro TUIIOB MUTAHUS, (HOTOCHHTE3a U XEMOCHUHTE3a,
MHUTO3a, MeH03a, TaMeTOreHe3a, SMOPHOTreHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHSA, PA3MHOKEHHS,
WHAUBUAYAIILHOTO Ppa3BUTHs OpraHu3Ma (OHTOreHe3a), B3aWMOJCWCTBHUS T'€HOB, Ie€TEpO3HUca,
UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAHABJIMBATh B3aUMOCBS3H MEXAY OPraHOMJAMU KIETKH M UX (PYHKIHSIMH,
CTPOCHHUEM KJICTOK Pa3HbIX TKaHEeW W X (QYHKIUSIMHU, MEX]Ty OPTaHaMU U CUCTEMaMH OPTaHOB Y
pacTeHUid, >KMBOTHBIX M 4YellOBeKa M MX (YHKIHUSIMH, MEXKIYy CHCTEeMaMHU OPraHoB U HX
GYHKIUSAMHU, MEXKAY 3TallaMH OOMEHa BEMISCTB, dTalaMH KJICTOYHOTO IHMKJIA W YKHU3HECHHBIX
[UKIOB OPraHM3MOB, JTalaMd HMOPHUOHAILHOTO pA3BUTHUS, TEHOTUIOM U (DEHOTHUIIOM,
¢deHoTumnom u (hakropamu Cpeasl OOUTAHUS;

YMEHHE BBISBISITH OTIUYUTEIbHBIC MPU3HAKH JKUBBIX CHUCTEM, B TOM YHUCIIE PACTCHHI,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOIB30BaTh COOTBETCTBYIOIINE apTyMEHThI, OMOJOTUYECKYI0O TEPMUHOIOTHIO U
CUMBOJIMKY JJIsl I0KA3aTeJIbCTBA POACTBA OPraHU3MOB PAa3HBIX CUCTEMAaTUUYECKHUX IPYIIIL;

YMEHHE pellaTh OUOJNIOTUYECKUE 3a7aud, BBISBISATH NPUYMHHO-CIECICTBEHHBIC CBS3HU
MEXIY HCCIECIYEMbIMH OHOJIOTHYECKUMU TIPOIECCaMUd M SIBIICHUSMH, JeJiaTh BBIBOJIBI U
MIPOTHO3bI HA OCHOBAHMH TOJIYYEHHBIX PE3yIbTaTOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M TPAKTHYECKUE pabOThI, COONIOIATh MpaBHia MPU
paboTe ¢ yueOHBIM U JIaOOpaTOPHBIM 000PYAOBAHUEM;

YMEHUE BBIIBUTATh THUIIOTE3bl, TMPOBEPATh HX DKCHEPUMEHTAIBHBIMH CpEICTBAMHU,
dbopMynupys 1eb UCCIe0BaHuUs, aHATM3UPOBAThH MOJYYECHHBIE PE3YNIbTAThI U JeNIaTh BHIBO/IBI;

YMEHUE Y4YacTBOBaTh B YYEOHO-HCCIEIOBATEIHCKON pabdoTe MO OMOJOTUM, DKOJIOTHH U
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJIBHBIX HAYYHBIX OOIIECTB, M MYOJUYHO MPEICTABIATH
MOJTYYCHHBIC PE3YIIbTAaThl HA YACHHUYECKUX KOH(PEPECHITUSX;

YMEHHE OLIEHWBAaTh JTUYECKUE aCHEKThl COBPEMEHHBIX HCCIEeNOBaHUI B o0nactu
OMOJOTUM M MEOUIMHBI (KJIOHUPOBAaHUE, MCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAlpaBICHHOE
M3MEHEHHE TeHOMAa U CO3JJaHKe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBISATh OCO3HAHHBIN BBIOOP Oyayiiel mpopecCHOHAIBHON NeTETFHOCTH B
obnactu OMOJIOTUU, MEIUIMHBI, OMOTEXHOJIOTHH, BETEPHUHAPUH, CENIbCKOTO XO035SHUCTBA, MHUIIIEBOM
MPOMBIIIUICHHOCTH, YTAyOJsATh IO3HABAaTEIbHBIM HMHTEpPEC, HANpPaBICHHBIM HAa OCO3HAHHBIN
BBIOOp COOTBETCTBYIOIIEH MpodeccuM M MPOAOJDKEHHE OHOJOrHYEcCKOoro o0pa3oBaHHs B
OpraHMu3aIMsaX CpeIHEro NpodhecCUOHAIBLHOTO U BhICIIEr0 00pa3oBaHUsl.

[IpenMeTHBIe pe3ynbTaThl OCBOEHUs ydeOHOro mpenmera «buomorus» B 11 Knacce
JOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTH 3HAHHUI O MECTE M POJU OMOJIOTUU B CHCTEME €CTECTBEHHBIX HayK, B
(GbOpMHUPOBAHUHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpAa, B TIO3HAHWU 3aKOHOB
MPHUPOJBI U PEHICHUH AKOJIOTUYECKUX MPOOJIEM YeTOBEUeCTBa, a TaKXKe B PEIICHUU BOIPOCOB
paIMOHABHOTO TIPUPOJOIOIB30BAHUSA, W B (POPMUPOBAHWU IIEHHOCTHOTO OTHOIIEHUS K
npupoje, oOIIeCTBY, YEJIOBEKY, O BKJaJ€ POCCHMCKHX M 3apyOeXHBIX Y4YEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTHH;

YMEHHE BJaJIeTh CHCTEMON OMONIOTMYECKUX 3HAHUHM, KOTOpas BKJIIOYAET ONpeAeTeHHS U
MOHUMAaHWE CYITHOCTH OCHOBOIIOJATAONINX OHOJOTUYECKHX TEPMHHOB W TOHATHHA (BUI,



sKocucTema, Ouocdepa), Ouonmormueckue Teopun (dBoidronoHHass Tteopusi Y. JlapBuHa,
CUHTeTHYeCKass Teopus sBojtonun), yuyeHus (A. H. CeseproBa — 0 MyTAX W HampaBIICHUSX
spomonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (TeHeTHYecKoro paBHoBecus Jx. Xapau
u B. BaiinGepra, 3aponpimeBoro cxoacrBa K. M. bopa), npasuna (Muaumyma lO. JInbuxa,
IKOJIOTHYECKOH MUpaMUIBI SJHEPTUH ), TUTIoTe3bl (TumnoTe3a «vupa PHK» V. 'unbepra);

YMEHHE BIIAJE€Th OCHOBHBIMH METOJAMU HAyYHOTO MO3HAHMS, HCIOIb3YEMbIMU B
OMOJIOTHYECKUX HCCIICAOBAHUAX JKUBBIX OOBEKTOB M JKOCHUCTEM (OMHCaHUE, H3MEpEHHE,
HaOJI0/IeHUE, SKCIIEPUMEHT), CIIOCOOaMU BBISIBJICHHS] U OLIEHKH aHTPOINOICHHBIX M3MEHEHUN B
IpUPOJIE;

YMEHHE BBIACNATh CYUICCTBEHHbIC NPU3HAKU: BHUAOB, OMOIreONEHO30B, AKOCHUCTEM U
Oouocdeprl, CTaOMIM3UPYIOIIETO, MABIKYIIETO W Pa3pbIBAIOMIETO €CTECTBEHHOTO OTOOpa,
AJJTONATPUYECKOr0 U CUMIATPUYECKOT0 BU000pA30BaHUs, BIUSHUS JIBUKYIIUX CHJI 3BOJIIOLUU
Ha TeHO(OH]| MOIMYJISALUHN, TPUCTIOCOOICHHOCTH OPraHU3MOB K cpele OOMTaHMs, YepeOBaHUS
HAIpPaBJIEHUH 3BOJIOLUHU, KPYTOBOPOTA BEIIECTB U MOTOKA DHEPTHH B SKOCUCTEMAX;

YMEHHUE YCTAaHABIMBAaTh B3aUMOCBS3M MEXAY IMPOLECCAMU HBOJIONUH, JBHKYIIUMHU
CWJIAMU aHTPOIOTeHe3a, KOMIIOHEHTAMH PAa3IMYHBIX SKOCHUCTEM M MPUCHOCOOIECHUSMU K HUM
OpraHU3MOB;

YMEHHE BBISIBISATH OTIMYUTEIbHBIC IPU3HAKU JKUBBIX CHCTEM, PUCTIOCOOIECHHOCTH BUIOB
K cpere oOuTaHus, aOMOTUYECKHX M OMOTHYECKMX KOMIIOHEHTOB 3KOCHCTEM, B3aHMMOCBS3EH
OpPraHU3MOB B COOOIIECTBAaX, aHTPOIIOTCHHBIX U3MEHEHUN B IKOCHCTEMaxX CBOEH MECTHOCTH;

YMEHHUE HCIOJIh30BATh COOTBETCTBYIOIINE aAPTYMEHTHI, OMOJIIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIUKY JUIsl JO0Ka3aTellbCTBa POJICTBA OPTraHU3MOB pa3HBIX CHCTEMAaTHYECKHX TPYII,
B3aMMOCBSI3M OPTraHU3MOB W CpeIbl OOMTAHWsS, CIMHCTBA YEIIOBEUECKUX pac, HEOOXOAUMOCTH
COXpaHEeHHUs] MHOr0o00pa3us BUAOB M DKOCHCTEM KaK YCIIOBUS COCYLIECTBOBAHMSI MPUPOJIBI U
YeJI0BEYECTBA;

YMEHHE pellaTh OUOJIIOTWYECKHE 3aJaud, BBISBISATH MPUYMHHO-CIECICTBEHHBIC CBS3HU
MEXIy HCCIEAYEeMbIMH OWOJIIOTUYECKUMH TPOLIECCAMH W SIBICHHUSMH, J€laTh BBIBOIABI M
MIPOTHO3bI HA OCHOBAHMH TOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBINOJIHATH JTAOOPATOpHbIE M IpaKTHUeCKHe paboThl, coOI0AaTh MpaBuia MpU
paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000PY/I0BaHUEM;

YMEHHUE BBIIBUTaTh THUIOTE3bI, TPOBEPATh HUX OSKCIEPUMEHTAIBFHBIMH CPEICTBAMH,
bopMynupys 1eNb UcCeI0BaHNs, aHATM3UPOBATh MOJYUYESHHBIE PE3Y/IbTaThl U JIENIaTh BHIBOJIBI;

YMEHUE Y4YacTBOBaTh B Y4YEOHO-HMCCIIEOBATEIHCKON paboTe MO OMOJIOTHH, HKOJIOTHUU U
MeIUIUHe, MPOBOAMMON Ha 0a3e HIKOJbHBIX HAyYHBIX OOIIECTB, U MYOJIMYHO MpPEJCTaBIATh
MIOJTy9YCHHBIE PE3YIIbTAThl HA YICHUYECKUX KOH(DEPEHIIHIX;

yYMEHHUE OIIEHMBATh THUIOTE3bl U TEOPUM O IPOUCXOKIACHUU JKU3HHU, 4YeJOBeKa U
YeJIOBEYECKMX pac, O MPUYMHAX, MOCIEACTBUSAX W CHOco0ax MperoTBpaIleHHUs] TI00aTbHBIX
U3MEHeHu# B buocdepe;

YMEHHUE OCYIIECTBISATh OCO3HAHHBIN BBIOOP Oyayiiel mpopecCHOHAIBHON AeTETFHOCTH B
o0mactd  OMOJOTMM, SKOJOTMH, TPHPOJIONONIBL30BAHUS, MEIUIHUHBI, OHOTEXHOJOTHH,
TICHIXOJIOTHH, BETEPHUHAPHH, CEIBCKOTO XO3SWCTBA, MHUIIEBOW MPOMBIIUICHHOCTH, YIIyOJIsATh
MIO3HABATENIbHBI WHTEpEC, HANpaBICHHBI Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOIIEH
npodeccun M MPOJODKEHHE OMOJIOrMYecKoro o0pa3oBaHMS B OpraHM3alUsIX CpPeTHEro
npo¢eCcCHOHAIBLHOTO U BBICIIET0 00pa30BaHusl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KonmuecTBo 9acoB
Ne HaumenoBanue pasnaenos u tem OnexrponHble (QpoBbIe) 00pa3zoBaTeNbHbIE
o/ HPOrPAMMBI Beero KonTponbsHbie [IpakTrueckue pecypest
paboTHI paboTHI
1 BHostoris Kax Hayka 1 https://resh.edu.ru/subje?t/5/10/
bubmmnoreka 1{OK https://m/edsoo.ru
5 JKHBBIE CHOTEMBI H X W3yHeHHE 9 https://resh.edu.ru/subjet.:t/5/10/
bubmuoreka 1{OK https://m/edsoo.ru
https://resh.edu.ru/subject/5/10/
3 buosorus kieti 2 05 Engnnmexa [IOK htt:)s://m/edsoo.ru
4 XiMieckas oprauH3aNis KIeTKH 10 1 https://resh.edu.ru/subje(_:t/5/10/
bubmmnoreka 1{OK https://m/edsoo.ru
5 CrpoeHie u GyHKIH KIETKH 3 ) https://resh.edu.ru/subje(_:t/5/10/
bubmmoreka L{OK https://m/edsoo.ru
6 OOMeH BeIlecTB U MPEBPaIleHUE SHEPTHH B 9 1 https://resh.edu.ru/subject/5/10/
KJIETKE bubmuoreka 1{TOK https://m/edsoo.ru
7 Hacnencreennas nuadopmarys u 9 05 https://resh.edu.ru/subject/5/10/
peanuzanys eé B KIETKe bubaunoreka 1{OK https://m/edsoo.ru
3 K H3HEHHBI LMK KICTKH 6 1 https://resh.edu.ru/subject/5/10/
bubmmoreka L{OK https://m/edsoo.ru
https://resh.edu.ru/subject/5/10/
9 CrpoeHnue u QyHKIIUN OpPraHU3MOB 17 15 BngnHoTeKa LHOK htt[J)SZ// m/eds00.ru
10 Pa3smHOXkeHME U pa3BUTHE OPTaHU3MOB 8 15 httpS://reSh'edu'rU/SUbje(ft/S/lO/
bubnuoteka 1{TOK https://m/edsoo.ru
11 I'eneTnka — Hayka 0 HacJIEeICTBEHHOCTH U 5 05 https://resh.edu.ru/subject/5/10/
W3MEHYMBOCTH OPraHU3MOB bubmmotreka L{OK https://m/edsoo.ru
12 3aKOHOMEPHOCTH HACIIEICTBEHHOCTH 10 1 https://resh.edu.ru/subje?t/5/10/
Bbubmuoteka 1{TOK https://m/edsoo.ru
13 3AKOHOMEPHOCTH H3MEHIBOCTH 6 1 https://resh.edu.ru/subject/5/10/

Bbubmuoteka 1{TOK https://m/edsoo.ru
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https://resh.edu.ru/subject/5/10/

14 | I'encruka venonexa 3 05 Bu6miorexa [TOK https://m/edsoo.ru
15 CereKuis Opran3MoB 4 1 https://resh.edu.ru/subjet.:t/5/10/
bubmuoteka I{OK https://m/edsoo.ru
16 BHOTEXHOIOTHS ¥ CHHTETHIECKAs 4 https://resh.edu.ru/subject/5/10/
OHOJIOTHS bubmumoreka I{OK https://m/edsoo.ru
17 PesepBiioe Bpens 1 https://resh.edu.ru/subje?t/5/10/
Bbubnuoteka L{TOK https://m/edsoo.ru
OBIIEE KOJIMYECTBO YACOB I1O 102 13

[TPOI'PAMME
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11 KJIACC

KommuectBo yacos

Ne HaumenoBanue pa3nenos u tem OnexrponHble (QpOoBBIe) 00pa3zoBaTeNbHbIE
/i [POrPaMMET Beero KonTtponbsHbie IIpakTrueckue pecypeEI
paboTHI paboThI
1 3apoKIEHUE M Pa3BUTHE DBOIFOLHOHHBIX 4 https://resh.edu.ru/subject/5/11/
IpeACTaBICHHUI B GHOJIOrHH bu6moreka LIOK https://m/edsoo.ru
5 Y 1 ) https://resh.edu.ru/subject/5/11/
p a pesy Bbubnuoteka L{TOK https://m/edsoo.ru
3 MAKDOSEOMTOLIS 68 Desy L TaTEL 6 https://resh.edu.ru/subject/5/11/
p h pesy BuGnorexa LIOK https://m/edsoo.ru
4 IIponcXoXkIEHUE U PA3BUTHE KU3HU HA 15 15 https://resh.edu.ru/subject/5/11/
3emie ' Bbubnuoteka L{TOK https://m/edsoo.ru
5 IIponcxoxkneHne yenoBeka — anrpornorenes | 10 1 https://resh.edu.ru/subject/s/11/
p a ™ BuGsmorexa LIOK https://m/edsoo.ru
N Sl B o5 s s e b1
p Janopra ' Bu6smoreka [TOK https://m/edsoo.ru
C OKpYXarouicu Cpeaou
7 P 9 15 https://resh.edu.ru/subject/5/11/
P peAt ' bu6muoreka LIOK https://m/edsoo.ru
8 S —— 9 05 https://resh.edu.ru/subject/5/11/
A ywi ' Bu6smoreka [TOK https://m/edsoo.ru
9 DKOJIOrus COOOLIECTB. DKOIOIMUECKHE 12 05 https://resh.edu.ru/subject/5/11/
CHUCTEMBI ' Bbubnuoteka 1{TOK https://m/edsoo.ru
10 Biocthepa — moGanHas aKocHCTEMa 6 https://resh.edu.ru/subject/5/11/
p Bu6moreka [TOK https://m/edsoo.ru
1 UelI0BEK H OKDYAAIOMAR cheda 6 https://resh.edu.ru/subject/5/11/
pysarotias cpell Bu6smoreka [TOK https://m/edsoo.ru
12 PesepBHOE Bpems 8
OBIIEE KOJIMYECTBO YACOB I10 102 0 75

[TPOTPAMME
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoaunyecTBo yacos
Neo Tena vboka DNeKTpOHHBIC IH(PPOBBIC 00PA30BATEIBHBIC
/i yp Beero KoutposnbHbie [IpakTuueckue pecypest
paboThI paboTsI

1 Burosorus kak KOMIUICKCHAsI HayKa U Kak 1 https://resh.edu.ru/subject/5/10/
9aCTh COBPEMEHHOTO O0IIeCTBa Bu6moreka [TOK https://m/edsoo.ru

2 e . 1 https://resh.edu.ru/subject/5/10/

HBBIC CHCTCMBI I HIX CBOHMCTBA Bu6miorexa LIOK https:/m/edsoo.ru

3 VpOBHEBAS OPFAHI3a - 1 https://resh.edu.ru/subject/5/10/

POBHEBA OPratH3AIIA KUBBIX CHCTEM Bu6smoreka [IOK https://m/edsoo.ru

4 Hcropust OTKPBITHS M M3y4YCHUS KICTKH. 1 https://resh.edu.ru/subject/5/10/
Kiterounas teopust Bu6moreka [TOK https://m/edsoo.ru
MeTo/1bl MOJIEKYJISIPHON U KJIETOUHOU
ouonorun. [Ipaktuueckas pabora

5 «M 3y4eHre MeTOI0B KJIICTOUHOMH OHOIOTHH 1 05 https://resh.edu.ru/subject/5/10/
(xpomarorpadus, 35eKTpodopes, ' Bu6nmoreka [IOK https://m/edsoo.ru
muddepeHInantbHOe IEeHTpU(YyTUpOBaHuE,

I1LP)»

6 N HMICCKII COCTAR KITOTKIL 1 https://resh.edu.ru/subject/5/10/

bubmuoreka 1{OK https://m/edsoo.ru

7 MuHepalbHbBIE BEIeCTBa KIETKH, UX 1 https://resh.edu.ru/subject/5/10/
OMOJIOTUYECKast POJIh bubnuoteka 1{OK https://m/edsoo.ru
OpraHuyecKre BelIeCTBa KIETKH — OCITKH.

8 JlaboparopHas padora «O0Hapyx)eHne 1 05 https://resh.edu.ru/subject/5/10/
OEIIKOB C IIOMOIIBI0 KA4eCTBEHHBIX ' Bbubnuoteka 1{TOK https://m/edsoo.ru
peaKIuii»

9 CaoiicTBa, knaccupukanys 1 GyHKIAN 1 https://resh.edu.ru/subject/5/10/
0eJIKOB bubmuoteka 1{TOK https://m/edsoo.ru

10 OpraHnveckue BeliecTBa KISTKH — 1 https://resh.edu.ru/subject/5/10/
YIIEBOIBI bubmmoreka L{OK https://m/edsoo.ru

11 OpraHnvecKre BEMeCTBa KIETKH — 1 https://resh.edu.ru/subject/5/10/
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JINIIN AbI

Bbubmuoteka 1{TOK https://m/edsoo.ru

Hyxneunossie kucnotsl. JTHK u PHK.
JlaboparopHas padora «/ccnenoBanue

https://resh.edu.ru/subject/5/10/

12 HYKJIEMHOBBIX KHCJIOT, BBIICJICHHBIX 3 0.5 bubmumoreka I{OK https://m/edsoo.ru
KJIETOK Pa3IMYHBIX OPraHU3MOBY»

13 Crpoenue u ¢pynkimu ATO. [Ipyrue https://resh.edu.ru/subject/5/10/
nykieosuarpudocdarsr (HTD) bu6moreka LIOK https://m/edsoo.ru

14 Cexsenupoanue JJHK. MeTobl TeHOMUKH, https://resh.edu.ru/subject/5/10/
TPAHCKPUIITOMUKH, TIPOTEOMUKH bu6mnorexa LIOK https://m/edsoo.ru

15 MeTOE CTOVKTVDHOM BHONOrHIL https://resh.edu.ru/subject/5/10/

JIbI CTPYKTYP Bu6miorexa LIOK https:/m/edsoo.ru

16 T eTox. TIDOKADHOTIIECKAS KIIETKA https://resh.edu.ru/subject/5/10/

HHBLKJIETOK. 1IpOKapHOTIHCECkas KICTK Bu6smoreka [IOK https://m/edsoo.ru
17 ﬁszeHHe ?’Kapngmqig()ﬁ KJICTKH. 05 https://resh.edu.ru/subject/5/10/
baireeias pabota «VI3yHeHHe CBOHCTE ' bu6moreka LIOK https://m/edsoo.ru
KJIETOYHOU MeMOpaHbI»

18 lOBeDXHOCTHEL AMNADAT KIICTKIL https://resh.edu.ru/subject/5/10/

P P Bu6smorexa [TOK https://m/edsoo.ru
OaHOMEMOpaHHbIE OPraHOMIbI KIIETKH.

19 IMpakTryeckast paboTa «M3yueHue 05 https://resh.edu.ru/subject/5/10/
JBUKEHMS UTOILIA3MbI B PACTHTENIBHBIX ' bubmumoreka I{OK https://m/edsoo.ru
KJIETKAX»

ITosryaBTOHOMHBIE OPTaHOMIbI KIIETKH:

20 MUTOXOHJIPUH, IUTacTHIBL. JJabopaTopHas 05 https://resh.edu.ru/subject/5/10/
pabota «HceienoBanue mia3Moam3a 1 ' bubmmoreka L{OK https://m/edsoo.ru
JEMIA3MOJIM3a B PACTUTEIBHBIX KIIETKAX»

21 q 5 https://resh.edu.ru/subject/5/10/

CMEMOPAHHBIC OPTatOMIbL KICTIH Bu6morexa LIOK https://m/edsoo.ru

99 Crpoenie u GyHKImH 31pa https://resh.edu.ru/subject/5/10/

POCHHUE 1 QYHKIIH AMp Bu6miorexa [IOK https:/m/edsoo.ru
CpaBHUTENILHAS XapaKTEPUCTHKA KIIETOK
93 sykapuoT. JlaboparopHas pabota 05 https://resh.edu.ru/subject/5/10/

«M3ydyeHne CTpOeHHS KIETOK Pa3IHIHBIX
OpPTaHHU3MOB)

Bbubmuoteka 1{TOK https://m/edsoo.ru
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ACCI/IMI/IHHHI/IH U JUCCUMMIIAINA — JIBC
CTOPOHBI Metaboausma. Tumel oOMeHa

https://resh.edu.ru/subject/5/10/

24 BEIIIECTB. Ha6013aT0pHaﬂ pabota «3yuenue Butmorexa LIOK https://m/eds00.ru
KAaTaAJIUTUYCCKON aKTUBHOCTHU Q)epMeHTOB
(Ha mpuMepe aMUIIa3bl WK KaTaiasbl)»
DepMEeHTATUBHBIN XapaKTep peakiuii
)y | EacTomior: MeTabomaNa, JabopaTopras s https:/Iresh.edu.u/subject/5/10/
p y p ' Bu6morexa LIOK https:/m/edsoo.ru
pacuerieHus epokCcuIa BOAOpoaa B
PACTUTCIBHBIX U )KUBOTHBIX KJICTKAX)»
26 5 ) 5 ) 5 https://resh.edu.ru/subject/5/10/
CIIKN-aKTUBATOPBI U OCJIIKU-UHT'MOUTOPBI BI/I6J'II/IOT€K8. HOK httpS://m/edSOO.ru
97 ABToTpodHbIi oBMeHA BelIee https://resh.edu.ru/subject/5/10/
BTOTPOQHBIH THIT OOMCHA BEIICCTB Bu6miorexa LIOK https:/m/edsoo.ru
28 o https://resh.edu.ru/subject/5/10/
OTOCHHTES Bu6moreka [IOK https://m/edsoo.ru
29 XCeMOCHHTe3‘ HaGOpaTOp{ga’I pabora 05 https://resh.edu.ru/subject/5/10/
«LUPpaBHCHUC ITPOUECCOB (DOTOCHUHTE3a U . Bubnmoreka HOK httDS://m/edSOO.rU
XEMOCHHTE3a»
AHadpoOHbIe opraHu3Mbl. Buasl OpokeHust. https://resh.edu.ru/subject/5/10/
30 Jlabopatopuas pabota «Cpasnenne Bu6nuorexa LIOK https://m/edsoo.ru
IIpoLcCCoOB 6pO)I(eHI/IH U AbIXaHUS)
31 A3poOHBIE OpraHM3Mbl. DTaIbl https://resh.edu.ru/subject/5/10/
SHEPreTUYECKOro 0OMeHa bubmuoreka 1{OK https://m/edsoo.ru
- Jueprus M2M6pamf¥gpaﬂg‘em https://resh.edu.ru/subject/5/10/
1POTOHOB. LMITE3 A1 paboTa Bu6smoreka LIOK https://m/edsoo.ru
potoHHON AT®-cunTa3b1
33 P https://resh.edu.ru/subject/5/10/
CAKIHI MATPIIHOTO CHHTEsa Bbu6nmorexa [IOK https://m/edsoo.ru
. https://resh.edu.ru/subject/5/10/
34 Tpancipumuuis — marpuinbiit ciures PHK Bbu6nmorexa [IOK https://m/edsoo.ru
35 T n https://resh.edu.ru/subject/5/10/
PAHCIGIIHA | €C STaTIE! bubmmoteka L{OK https://m/edsoo.ru
36 Kopauposanue amuHokuca0T. Poits pudocom https://resh.edu.ru/subject/5/10/
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B OMOCHHTE3E OeJIKa

Bbubmuoteka 1{TOK https://m/edsoo.ru

Opranun3aiys reHoMa y MpoKapuoT U

https://resh.edu.ru/subject/5/10/

37 3YKapHOT Bbu6nmorexka LIOK https://m/edsoo.ru
38 MoJteKyJIsipHbIe MEXaHH3MBbI SKCIIPECCHU https://resh.edu.ru/subject/5/10/
I€HOB Y DYKapUOT bu6moreka LIOK https://m/edsoo.ru
Bupychi — BHCKIICTOUHBIC (POPMEI KH3HH 1 https://resh.edu.ru/subject/5/10/
39 o0suraTHeie mapa3suThl. [IpakTuueckast 0.5 Butmorexa LIOK https://m/eds0o.ru
pabota «Co3gaHue MOJICJI BUPYCa
40 BupycHbie 3a0051eBaHUs YeTIOBEKa, https://resh.edu.ru/subject/5/10/
JKUBOTHBIX, PACTEHUI bu6mnorexa LIOK https://m/edsoo.ru
41 HaHoTexHOI0THN B OMOJIOTHH ¥ MEIUIIHHE https://resh.edu.rufsubject/5/10/
A Bu6moreka [TOK https://m/edsoo.ru
42 Ksme . . https://resh.edu.ru/subject/5/10/
HSHCHHBIH IHIT IGTETIH Bu6miorexa LIOK https:/m/edsoo.ru
43 Matpwnunsrii cuate3 JJTHK
a4 XIEOMOCOMH' Jlaboparopnas pabora 05 https://resh.edu.ru/subject/5/10/
(VISYHCHHIE XPOMOCOM Ha TOTOBBIX ' Bu6mioreka LIOK https:/m/edsoo.ru
MHKpOIIpEnapaTax»
45 1 CLOTKI https://resh.edu.ru/subject/5/10/
CJICHHE IJICTKH — MUTO3 Bu6mioreka LIOK https:/m/edsoo.ru
Tunel knetox. KapuokuHes v IIMTOKUHES.
46 Jlabopatophast pabota «HabuoneHne 05 https://resh.edu.ru/subject/5/10/
MHTO3a B KJIETKaX KOHYMKA KOPELIKa JIyKa ' Bubmorexa LIOK https://m/edsoo.ru
(Ha rOTOBBIX MHUKpOTIpENapaTax)»
47 p https://resh.edu.ru/subject/5/10/
CTY VA FHBHEHHOTO IHITA KIETOK Bu6morexa LIOK https://m/edsoo.ru
48 ObrasM KaKk S . https://resh.edu.ru/subject/5/10/
prats CAMHOE Heloe Bu6miorexa [IOK https:/m/edsoo.ru
49 Txanu pacrenuii. JlJaboparopHas pabora 05 https://resh.edu.ru/subject/5/10/
«I3yueHue TKaHEH pacTeHuin ' Bbu6nmorexa [IOK https://m/edsoo.ru
TkaHU KUBOTHBIX U YEIIOBEKA. : ;
50 Jlaboparopuas pabdora «3yueHne TkaHei 0.5 https://resh.edu.ru/subject/5/10/

KHUBOTHBIX»

Bbu6moreka LIOK https://m/edsoo.ru
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Opransbl. Cuctemsl opratoB. JlaboparopHast

https://resh.edu.ru/subject/5/10/

51 pabora «/3yueHne OpraHoB IIBETKOBOTO 0.5 Butmorexa LIOK https://m/edsoo.ru
pacTeHus»
59 Ortopa Tera OpraHsMoB https://resh.edu.ru/su bjet':t/5/10/
bubmumoreka I{OK https://m/edsoo.ru
53 T ——— https://resh.edu.ru/subje?t/5/10/
bubmumoreka I{OK https://m/edsoo.ru
54 T — https://resh.edu.ru/subje?t/5/10/
Bbubmnuoteka L{TOK https://m/edsoo.ru
55 IMuTanue MO3BOHOYHBIX KMBOTHBIX. https://resh.edu.ru/subject/5/10/
[MunieBapuTenbHas CUCTEMA YeTOBEKA Bu6mmorexa [IOK https://m/edsoo.ru
56 I T — https://resh.edu.ru/subje?t/5/10/
bubmumoreka I{OK https://m/edsoo.ru
57 JIpIxaHue MO3BOHOYHBIX JKUBOTHBIX U https://resh.edu.ru/subject/5/10/
JeoBeKa Bbubnuoteka L{TOK https://m/edsoo.ru
58 TpaHCIOPT BEIIECTB Y OPraHU3MOB https:// resh.edu.ru/subjec-:t/5/10/
bu6moreka LIOK https://m/edsoo.ru
59 KpoBenocHast cucteMa mo3BOHOYHBIX https://resh.edu.ru/subject/5/10/
JKUBOTHBIX M UCJIOBEKA bubmuoreka 1{OK https://m/edsoo.ru
60 Byt etHe y OpraHH3MoB https://resh.edu.ru/subje(_:t/5/10/
bu6moreka LIOK https://m/edsoo.ru
61 Saunira y opranu3MoB https://resh.edu.ru/subje(-:t/5/10/
Bu6moreka [IOK https://m/edsoo.ru
62 VIMMyHHas cHCTEMa YertoBeKa https://resh.edu.ru/subject/5/10/
bubmuoteka 1{TOK https://m/edsoo.ru
63 PaPAKUMOCTD H PEryJIAIIA Y OpraHH3MOB https://resh.edu.ru/subje?t/5/10/
bubnuoteka 1{TOK https://m/edsoo.ru
64 ['ymopanbHas perysiyst ¥ SHIOKPHHHAS https://resh.edu.ru/subject/5/10/
CHUCTEMA KMBOTHBIX U YEJIOBEKA bubmmoreka L{OK https://m/edsoo.ru
65 DOpMEI PasMHOPKEHIA OPIaHH3MOB https://resh.edu.ru/subje(.:t/5/10/
Bbubmuoteka 1{TOK https://m/edsoo.ru
66 [TomoBoe pa3sMHOXKEHHE https://resh.edu.ru/subject/5/10/
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Bbubmuoteka 1{TOK https://m/edsoo.ru

https://resh.edu.ru/subject/5/10/

67 Meiios Bbubmnuoteka 1{TOK https://m/edsoo.ru
Fametorene3. OGpa3oBaHue U pa3BUTHE
68 MOJIOBBIX KJIETOK. JJaGopaTopHas paboTa 05 https://resh.edu.ru/subject/5/10/
«VI3yueHre CTPOSHHs MOJIOBBIX KJIETOK Ha ' Bu6nmoreka LIOK https://m/edsoo.ru
TOTOBBIX MHKpPOIIPEapaTax»
69 WHauBHIyaIbHOE Pa3BUTHE OPIaHU3MOB — https://resh.edu.ru/subject/5/10/
OHTOTEHE3 bubmuoreka 1{OK https://m/edsoo.ru
70 3aksaaKa OpraHoB U TKaHCH W3 https://resh.edu.ru/subject/5/10/
3apOJIBIILEBBIX JIMCTKOB Bu6mmorexa [IOK https://m/edsoo.ru
n [T e Topumpma o
p b P A ' BuGnorexa [IOK https://m/edsoo.ru
3apOoAbINICH IMTO3BOHOYHBIX )KUBOTHBIX»
Ly | JAMHOXCHIS W PasBITHC pacTeHit 05 hitps://resh.edu.ru/subject/5/10/
abopatopHas paboTa «LTPocHHe OpraHos ' Bu6moreka LIOK https://m/edsoo.ru
Pa3MHOKCHHSI BBICHINX PACTCHHI»
73 VicTopust CTAHOBJICHHS M Pa3BUTHS TCHETHKH https://resh.edu.ru/subject/5/10/
KaK HayKu bubmuoreka I{OK https://m/edsoo.ru
74 J(I)CgOBHHe HOH’IT? 1 C?Bom’é)remmm' 05 https://resh.edu.ru/subject/5/10/
abopatopras paboTa (posopna ax ' Bu6nmoreka [IOK https://m/edsoo.ru
O6'I)CKT TCHECTHYCCKUX UCCIICJOBAHUN»
3aKOHOMEPHOCTH HACJIEI0BAHHUS IPU3HAKOB.
75 I\H/IO;KOTFI:ISE: iﬁgozgﬁ zlffllgazggﬁe 05 https://resh.edu.ru/subject/5/10/
P p Y ' bu6moreka LIOK https://m/edsoo.ru
pe3yJIbTaTOB MOHOTHOPHIHOTO
CKpemuBaHus y Apo30Quisr"
76 LluTonornyeckre OCHOBBI MOHOTHOPHUTHOTO https://resh.edu.ru/subject/5/10/
CKpELIUBaHUS bubmmoreka L{OK https://m/edsoo.ru
27 Amnanmsupyromiee ckperBanue. Henomxoe https://resh.edu.ru/subject/5/10/
JIOMHHHPOBaHHUE bubnuoteka 1{TOK https://m/edsoo.ru
Jurubpunsoe ckperuBanue. [IpakTuueckast https://resh.edu.ru/subject/5/10/
78 pabora «/3yueHne pe3yabTaToB 05

JTUTHOPHUIHOTO CKPEIUBAHUS Y

Bbubmuoteka 1{TOK https://m/edsoo.ru
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Ip030(UITBDY

]_[I/ITOJ'IOI‘I/I‘IGCKI/IC OCHOBBI I[I/IFI/I6pI/IHHOFO

https://resh.edu.ru/subject/5/10/

& CKpEIMBaHUsI bu6moreka LIOK https://m/edsoo.ru
80 ClLeIeHHOe HACTOIOBAMNE HDHIHAKOR https://resh.edu.ru/subject/5/10/
HETUICHHOE HACICAIOBAHME NPUSHAKO Bbubmuoteka 1{TOK https://m/edsoo.ru

81 XpoMocoMHast TEOPHsI HaCJIEICTBEHHOCTH https://resh.edu.ru/subject/5/10/

p p & bubmuoteka I{OK https://m/edsoo.ru

82 eneriga Lo https://resh.edu.ru/subject/5/10/

HeTwia fot Bu6miorexa LIOK https://m/edsoo.ru

83 r Ak https://resh.edu.ru/subject/5/10/

CHOTHIL KaK HEJOCTHAA CHCTEMA Bu6miorexa ITOK https://m/edsoo.ru

84 I'eHeTHYECKHI KOHTPOJIb Pa3BUTHS https://resh.edu.ru/subject/5/10/
pacTeHU, 5KUBOTHBIX M YEJIOBEKA bubmumoreka I{TOK https://m/edsoo.ru

85 N3MeHYHBOCTE MPU3HAKOB. BHIBI https://resh.edu.ru/subject/5/10/
W3MEHYHUBOCTH bubmumoreka I{TOK https://m/edsoo.ru

86 Momdux https://resh.edu.ru/subject/5/10/

O/MQUIAIHOHHAL HSMEHIHBOCTD Bu6mioreka LIOK https:/m/edsoo.ru
BapuannoHHBI psJ 1 BapUallMOHHAs
kpuBas. JlaboparopHas padora

87 «HccrnenoBanne 3aKkOHOMEPHOCTEMN 05 https://resh.edu.ru/subject/5/10/
MOAU(PHKAIIMOHHON M3MEHUYUBOCTH. ' bubauoreka 1{OK https://m/edsoo.ru
ITocTpoeHure BaprallmOHHOTO psifa U
BApUALIMOHHON KPUBOM»

88 I'enoTuIMUeCKast H3MEHUYHUBOCTE. https://resh.edu.ru/subject/5/10/
KoMOUHATHBHAS N3MEHUNBOCTD bubmuoteka 1{TOK https://m/edsoo.ru
MyTaliOHHAS H3MEHYUBOCTb.

89 ITpaktuueckas padora «MyTtauuu y 05 https://resh.edu.ru/subject/5/10/
1po30Quibl (Ha TOTOBBIX ' bu6moreka LIOK https://m/edsoo.ru
MHKpOITpenaparax)»

90 3aKOHOMEPHOCTH MYTAITHOHHOTO TIPOIECCa. https://resh.edu.ru/subject/5/10/
DIUTCHETHKA U SITUTCHOMHKA bubnuoteka 1{OK https://m/edsoo.ru

91 I'enernka yenoseka. [IpakTudeckas padbota 05 https://resh.edu.ru/subject/5/10/

«CocraBiieHue M aHAJIN3 pOHOCHOBHOﬁ))

Bbu6moreka [IOK https://m/edsoo.ru
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https://resh.edu.ru/subject/5/10/

92 MeTOzIbl MEAMIHHCKOH FeHETHKA 1 Bbubmnuoteka 1{TOK https://m/edsoo.ru

93 3H:quHeaMGSHHHHCK:ireHeTgK: 5 e 1 https://resh.edu.ru/subject/5/10/
MPEAOTBPAIICHIH I TCHCHHIH TCHETHACCKHIX Bu6mmoreka LIOK https://m/edsoo.ru
3a005IeBaHUH YeIoBeKa
OCHOBHBIE TTOHSTHS CEICKIHH.

94 JlabopatopHast pabota «/3ydeHre copToB 1 05 https://resh.edu.ru/subject/5/10/
KYJIbTYPHBIX PACTEHHI M MOPOJI JOMAIITHUX ' Bu6mmorexka LIOK https://m/edsoo.ru
YKUBOTHBIX)

o5 Jl\fegom’l Ce“eK““%HHOﬁIga‘SOTH- . . https://resh.edu.ru/subject/s/10/

abOPATOPHAS PAbOTA (HISYHCHHE METONOB ' BuGnorexa [IOK https://m/edsoo.ru
CEJICKIINH PACTCHUI»

%6 HOCTH}KGHH’;IWRKHM paCTegHﬁ 1 L https://resh.edu.ru/subject/5/10/
PKUBOTHBIX. IpaKTIHeckasd pabota bu6moreka LIOK https://m/edsoo.ru
«IIpuBHUBKa pacTEHUIN»

97 CoxpaHeHue, U3y4eHHe U UCTIOIb30BAHHUE 1 https://resh.edu.ru/subject/5/10/
IEHETHYECKUX PECYPCOB Bubmorexa LIOK https://m/edsoo.ru
buorexnosorui Kax Hayka u oTpacih https://resh.edu.ru/subject/5/10/

98 npousBozcTBa. [IpakTrueckas padora 1 0.5 Butmorexa LIOK https:/m/eds0o.ru
«3yueHne 00bEKTOB OMOTEXHOIOTHN

99 OCHOBHBIE HAIIPABJICHUS CHHTETHUECKON 1 https://resh.edu.ru/subject/5/10/
OHOJIOTHH Bbubnuoteka L{OK https://m/edsoo.ru

100 |x 1 https://resh.edu.ru/subject/5/10/

DOMOCOMHAS 1 TEHHA HIDKCHEPHA Bu6smorexa LIOK https://m/edsoo.ru
https://resh.edu.ru/subject/5/10/

101 | Menuprckue duotexronornn 1 Bbu6nmorexa LIOK https://m/edsoo.ru

102 [MoBTopenwue, 0600IICHNE, CHCTEMATH3AIHS 1 https://resh.edu.ru/subject/5/10/
3HAHUI bubmmoreka L{OK https://m/edsoo.ru

OBIIEE KOJIMYECTBO YACOB I1O 102 135

ITPOTPAMME
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11 KJIACC

Ne

KonmuectBo yacos

DneKTpoHHbIE IHU(PPOBBIE 00pa30BaTEIBHEIC

wn | Temaypoka Beero KoHTpobHEIE I[IpakTHUEeCKUEe peCypeEL

paboThI paboTHI

1 Ssosomoras Teoprs U, apeiia 1 https://resh.edu.ru/subject/5/11/

T p - Aap bubmuoteka LIOK https://m/edsoo.ru

5 JIBMOKYILME CHITBI SBOJIFOLMU BHIOB 1O Y. 1 https://resh.edu.ru/subject/5/11/
JapBuny Bbu6muoteka LIOK https://m/edsoo.ru

3 Bops0a 3a CylecTBOBaHHE, ECTECTBEHHBIN 1 https://resh.edu.ru/subject/5/11/

Y ICKYCCTBEHHBIN 0TOOp bu6mmoreka LIOK https://m/edsoo.ru

4 ®dopMUpOBaHUE CHHTETHYECKOM TEOPUH 1 https://resh.edu.ru/subject/5/11/
3BOJTIOLIAH Bbu6muoteka LIOK https://m/edsoo.ru

5 DTarbl SBOIKOHOHHOTO MPOLIECCa: 1 https://resh.edu.ru/subject/5/11/
MHKPO3BOIIOLMSA ¥ MAKPOIBOJIOIHUS bu6mmoreka LIOK https://m/edsoo.ru

6 [Monynsuus — 3IeMeHTapHast €IMHAIIA 1 https://resh.edu.ru/subject/5/11/
OBOJIIOLINH Bubanoreka LIOK https://m/edsoo.ru
3aKOH reHeTHYeCcKoro paBHoBecHs JIxK.

7 Xapmu, B. Baiin6epra. JlaGoparopHas 1 05 https://resh.edu.ru/subject/5/11/
paboTa «BbIABIEHHE H3MEHIUBOCTH Y ' Bbu6mmoreka LIOK https://m/edsoo.ru
0co0eii 0THOTO BUIA»

8 HeMenTapHEIe aKTOpH OO 1 https://resh.edu.ru/subject/5/11/

P P a Bbubmmoteka LIOK https://m/edsoo.ru

9 Dddexr ocHoBatens. Dhhext 1 https://resh.edu.ru/subject/5/11/
OYTBLIOYHOTO TOPJIBIIIKA Bu6mmorexa [IOK https://m/edsoo.ru

10 Murpanyuu. V3008011 DOy JIALHTIA: 1 https://resh.edu.ru/subject/5/11/
reorpauueckas, 6HOIOTUYECKas] bubauoreka 1JOK https://m/edsoo.ru

11 EctectBeHHbI 0TOOP — HANPABIISAIOMINI 1 https://resh.edu.ru/subject/5/11/
(akTop SBOIOLMH bu6mmoteka LIOK https://m/edsoo.ru

12 Mososoii 0160p 1 https://resh.edu.ru/subject/5/11/

Bbubmoteka LIOK https://m/edsoo.ru
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[Tpucnoco0IeHHOCTh OPTaHU3MOB KaK
pe3ysbTaT MEKpO3BOIrOIUH. JIabopaTopHast

https://resh.edu.ru/subject/5/11/

13 pa6ota «13y4enne apoMopho30B 1 05 bubmuoteka LIOK https://m/edsoo.ru

WIMO0AIaNTalli y pACTEHUH U JKUBOTHBIX)»

[Ipumeps! prCTIOCOOIEHUH Y OPraHU3MOB:

Mopdoorudeckne, GU3NOIOTHIECKUE,

OMOXUMHYECKHE, TTOBEICHUCCKHE. https://resh.edu.ru/subject/5/11/

14 0.5 .
JlaGopatopHas pabora «IIpucrnocobnenus Bu6mmoreka LIOK https://m/edsoo.ru
OpPTraHU3MOB M X OTHOCHTEIbHAS
11e1€CO000Pa3HOCTh
Buz, ero kputepun u cTpyKTypa. https://resh.edu.ru/subject/5/11/

15 JlaGoparopHas padora «CpaBHEHHE BHIIOB 0.5 Bu6 OK httos://m/ed ;
10 MOP(OIOTHIECKOMY KPHTEPHIO» ubnnotexa I1 bS. €ds00.1

16 CTOVKIVDE BHLIA https://resh.edu.ru/subject/5/11/

PYKTYpa BHIL Bu6moreka LIOK https://m/edsoo.ru

17 Bunoo6pa3oBanue Kak pe3ysbTaT https://resh.edu.ru/subject/5/11/
MHKPO3BOJIIOLHH Bbu6nuoteka LIOK https://m/edsoo.ru

18 CBs13b MUKPOIBOJIIOLUU Y DIUIEMUAOJIOTUN https://resh.edu.ru/subject/5/11/

P H A Bubamorexa LIOK https://m/edsoo.ru

19 Maxpossomonus. [laneonronornueckue https://resh.edu.ru/subject/5/11/
METO/IbI H3YUEHHS SBOJIFOLUN Bbu6nuoreka LIOK https://m/edsoo.ru

20 BuoreorpauuecKre METOIbI H3yYEHHUS https://resh.edu.ru/subject/5/11/
SBOJTIOLIAN bu6mmoteka LIOK https://m/edsoo.ru

- 334652331?::;2232?aj;??;‘;‘;’ https://resh.edu.ru/subject/5/11/

p ARLIZY Bu6moreka LIOK https://m/edsoo.ru
SBOJIIOLHH
Mosexyapro-reneruieckue, https://resh.edu.ru/subject/5/11/
22 OMOXUMHUYCCKHE U MaTEMaTHUYCCKHE
Bbubmmoteka LIOK https://m/edsoo.ru
METO/Ibl M3YYEHMS SBOJIIOLUU

23 OBIIIE 3AKOHOMEPHOCTH SEOMOLII https://resh.edu.ru/subject/5/11/

H P a Bbubmmoteka LIOK https://m/edsoo.ru

24 AnantusHas pagnanys. HepaBHOMEPHOCTE https://resh.edu.ru/subject/5/11/

TEMIIOB 5BOJIIOITNHA

bu6mumoteka LTOK https://m/edsoo.ru
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Hay‘IHI)IG THUINOTE3bI MPOUCXOKICHUA

https://resh.edu.ru/subject/5/11/

25 JKU3HU Ha 3emiie bubmumoteka LIOK https://m/edsoo.ru
26 JIOHAYYHBIE TIPEICTABIECHHUS O 3aPOKICHUH https://resh.edu.ru/subject/5/11/
KU3HU Bbu6muoteka LIOK https://m/edsoo.ru
97 OCHOBHEIE 3TaIbl HEOPTaHUYECKOM https://resh.edu.ru/subject/5/11/
SBOJTIOLIAU bubmumoteka LIOK https://m/edsoo.ru
28 T https://resh.edu.ru/subject/5/11/
PO Bbu6nuoreka LIOK https://m/edsoo.ru
HcTopus 3emnu u MeToAb! €€ N3y4eHUsI.
JlaGoparopHas pabora «3y4enune u https://resh.edu.ru/subject/5/11/
29 0.5 .
OIHCAHHUE UCKOMAEMBIX OCTATKOB IPEBHUX Bbu6mmoreka LIOK https://m/edsoo.ru
OPTaHU3MOB
30 HauasbHble 3Tambl OpraHuYeCcKon https://resh.edu.ru/subject/5/11/
3BOJTIOLIAH Bbu6muoteka LIOK https://m/edsoo.ru
31 S BOITIOLIA SVKADHOT https://resh.edu.ru/subject/5/11/
HHA SyKap Bubamorexa LIOK https://m/edsoo.ru
OCHOBHBIE JTaIlbl BONIOLUN
39 pacturensHoro Mupa. [IpakTuueckas 05 https://resh.edu.ru/subject/5/11/
pabora «3y4eHne 0cobGeHHOCTEN ' bu6muoreka LIOK https://m/edsoo.ru
CTPOEHHMS PACTEHUH Pa3HBIX OT/EIOB»
33 OCHOBHBIE 3Tallbl YBOJIOIUH KUBOTHOTO https://resh.edu.ru/subject/5/11/
Mupa bubmumoteka LIOK https://m/edsoo.ru
" 9;&’3;233}”3”‘?;?;;"(’:; gell){ﬁﬁz?mﬁ 05 https://resh.edu.ru/subject/5/11/
p Y ' Bu6moreka LIOK https://m/edsoo.ru
CTPOEHHS TI03BOHOYHBIX KMBOTHBIX)
35 PasBure )u3HH Ha 3eMIie [0 9paM 1 https://resh.edu.ru/subject/5/11/
repuogam Bbu6mumoteka LIOK https://m/edsoo.ru
36 MaccoBble BEIMHPaHHUS — KOJIOTHYECKHE https://resh.edu.ru/subject/5/11/
KPHU3KCHI TIPOLIIIOTO Bbu6imorexa [TOK https://m/edsoo.ru
37 CoBpEMEHHBIN DKOJIOTHYECKHUI KPU3HUC, €r0 https://resh.edu.ru/subject/5/11/
0COOEHHOCTH bu6mumoteka LTOK https://m/edsoo.ru
38 CoBpeMeHHast CHCTEMA OPraHUYECKOTO https://resh.edu.ru/subject/5/11/
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MIPOLLIOTO

Bbu6muoteka LIOK https://m/edsoo.ru

OCHOBHBIE CUCTEMATHYECCKHE T PYHIIbL

https://resh.edu.ru/subject/5/11/

3 OpraHU3MOB Bu6muoreka LIOK https://m/edsoo.ru
40 AHTDOMONOMS — HAVKA 0 SeIOBEKE https://resh.edu.ru/subject/5/11/
p Y Bbu6muoteka LIOK https://m/edsoo.ru
A1 PasBuTHe NpeaCTaBIEHNH O https://resh.edu.ru/subject/5/11/
HPOMCXOKICHUN YETOBEKA Bu6muoreka LIOK https://m/edsoo.ru
MecTo 4enoBeka B CHCTEME OPraHHIECKOTro
42 mupa. JlabopaTopHnas pabora «M3ydenue 05 https://resh.edu.ru/subject/5/11/
0COBEHHOCTEN CTPOEHHS CKENIETa YEI0BEKa, ' bu6mmoreka LIOK https://m/edsoo.ru
CBA3AaHHBIX C HpﬂMOXO)K[[eHI/IeM»
43 JlBIKYIIe CIUTS ARTPOTOTeHesa https://resh.edu.ru/subject/5/11/
yi P Bubmmorexa LIOK https:/m/edsoo.ru
44 CoOTHOIIEHHE GHONOTHYECKHX 1 https://resh.edu.ru/subject/5/11/
COLMANBHBIX (PAKTOPOB B AHTPOIIOTEHE3E Bbu6muoreka LIOK https://m/edsoo.ru
45 OCHOBHELE CTAIH AHTDONOreHEsa https://resh.edu.ru/subject/5/11/
A p BuGmoreka [TOK https://m/edsoo.ru
46 [lATeOreHeTHKA ¥ TATEOmeHOMIKA https://resh.edu.ru/subject/5/11/
bu6muoreka LIOK https://m/edsoo.ru
47 P BOIIOLIA COBDEMEHHONO TelIOBEKa https://resh.edu.ru/subject/5/11/
H p Bu6morexa [TOK https://m/edsoo.ru
Yenoseueckue packl. [Ipaktuueckas pabora https://resh.edu.ru/subject/5/11/
48 «M3ydyeHne sKOTOTHIECKUX alanTaIlii 0.5 Butmorexa LOK https://m/eds00.ru
4esI0BeKay
49 MeXIMCUUIIMHAPHBIE METOIbI https://resh.edu.ru/subject/5/11/
AHTPOIIOJIOTUH bu6mmoreka LIOK https://m/edsoo.ru
50 39D O ICHIE H DA3BITHE SKOLOMM https://resh.edu.ru/subject/5/11/
POXA p Bbubmmoteka LIOK https://m/edsoo.ru
o1 2&;"’1@1’;;gﬁ:;fpgifoojfjfyffjcfﬂga‘S°Ta 05 https://resh.edu.ru/subject/5/11/
i cToR ' Bbubmoteka LIOK https://m/edsoo.ru
HCCIIeIOBAaHUI
52 3HadYeHne YKOJOTUUECKUX 3HAHUM 115 https://resh.edu.ru/subject/5/11/
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YCJIO0BCKa

Bbu6muoteka LIOK https://m/edsoo.ru

https://resh.edu.ru/subject/5/11/

53 IKONOTHICCKHC GaKTOpEI bubauoreka L{OK https://m/edsoo.ru
Abunotudueckue GakTopbl. CBET Kak
54 sKonorudeckuii pakrop. JlaGopaTopHas 05 https://resh.edu.ru/subject/5/11/
pabora «BbIBIEHIE IPUCIOCOOIEHHI ' bu6mmoreka LIOK https://m/edsoo.ru
OPTaHU3MOB K BIIHSHHUIO CBETA»
Abuotrndeckue gaktopsl. TemnepaTypa Kak
55 sKostoruueckuii pakrop. Jlaboparopuas 05 https://resh.edu.ru/subject/5/11/
paboTa «BhIABIEHHE TIPUCTIOCOOICHHI ' Bu6mmoreka LIOK https://m/edsoo.ru
OPraHu3MoOB K BJIMAHUIO TEMIICPATYPLID»
Abunorndeckue (hakTopbl. BmaxkHOCTh Kak
56 sKonorudeckuii gpaxrop. JlabopaTopHas 05 https://resh.edu.ru/subject/5/11/
paboTa «AHATOMUYECKHE OCOOEHHOCTH ' bu6muoreka LIOK https://m/edsoo.ru
pACTEHHIi M3 PA3HBIX MECT OOMTAHUS»
57 el oG HTaMHSs ODIAHIAMOE https://resh.edu.ru/subject/5/11/
pei P bu6muoreka LIOK https://m/edsoo.ru
58 EHOTOMMHECKH e PITMAL https://resh.edu.ru/subject/5/11/
p Bu6miotexa [IOK https://m/edsoo.ru
59 JKi3HeHHbIE GOPMEI OPraHIIMOB https://resh.edu.ru/subject/5/11/
P P bu6muoreka LIOK https://m/edsoo.ru
60 Brorueciue daxtops: https://resh.edu.ru/subject/5/11/
p Bu6miotexa [IOK https://m/edsoo.ru
61 3iiqceanciﬁg;::;;K:Xr:f;iﬁggflfgﬂg https://resh.edu.ru/subject/5/11/
AT CYIL p pea BuGsmorexa LIOK https://m/edsoo.ru
obuTaHus
62 DKOJIOTUHYECKHE XapAKTEPUCTHKH https://resh.edu.ru/subject/5/11/
HOMYJIALUM bu6mmoreka LIOK https://m/edsoo.ru
63 Spff;:;;‘;;"‘ﬁgﬁgﬁ;"gﬁ"gg‘iﬂ . https://resh.edu.ru/subject/5/11/
’ > BO3P Bbubmmoteka LIOK https://m/edsoo.ru
H0JI0Basi CTPYKTYpa
64 OCHOBHBIE ITOKA3aTENHU HOIYJISALUH: https://resh.edu.ru/subject/5/11/

POXIaEMOCTb, IPUPOCT, TEMIT POCTA,

Bbubmoteka LIOK https://m/edsoo.ru
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CMCPTHOCTb, MUT'pAlN

https://resh.edu.ru/subject/5/11/

65 DKOTIOrHICCKAT CTPYKTYPA NOMyIALHH Bbu6nuoteka LIOK https://m/edsoo.ru

66 T S https://resh.edu.ru/sub?ect/S/ll/
bubmumoteka LIOK https://m/edsoo.ru

67 KpuBble pocTa YUCIEHHOCTH TIOMYJISIHH. https://resh.edu.ru/subject/5/11/
KpuBble BEKUBAHUS Bbu6muoteka LIOK https://m/edsoo.ru

o | smreon s s Tt s e ey
K pacceneHuion Bbu6muoreka LIOK https://m/edsoo.ru

69 Bu Kak cucTena nomy i https://resh.edu.ru/sub?ect/S/ll/
Bbu6muoteka LIOK https://m/edsoo.ru

20 3aKOHOMEPHOCTH MOBEIEHHS U MUTPALHA https://resh.edu.ru/subject/5/11/
JKUBOTHBIX bubmumoteka LIOK https://m/edsoo.ru

7 CoOGIIECTBO OPraHI3MOB — GHOLEHO3 https://resh.edu.ru/sub?ect/S/ll/
bu6muoreka LIOK https://m/edsoo.ru

72 DKocucTeMa Kak OTKPBITast CHCTEMaA https://resh.edu.ru/subject/5/11/
bubmmoteka LIOK https://m/edsoo.ru

73 KpyroBopot BelIECTB M IOTOK SHEPTHU B https://resh.edu.ru/subject/5/11/
9KOCHUCTEME Bbu6nuoreka LIOK https://m/edsoo.ru

74 OCHOBHBIE TTOKA3aTEIHN IKOCUCTEMBI https://resh.edu.ru/subject/5/11/
bubmmoteka LIOK https://m/edsoo.ru

75 IKOOTHHECKHE MHpAMILIEL https://resh.edu.ru/subject/5/11/
Bbubmmoteka LIOK https://m/edsoo.ru

76 VameHeRis CooBIIECTS — CyKeccHt https://resh.edu.ru/sub?ect/S/ll/
bu6mumoreka LIOK https://m/edsoo.ru

77 [IpUpOaHBIE SKOCHCTEMBI. DKOCHCTEMBI https://resh.edu.ru/subject/5/11/
03€p M peK. DKOCHCTEMbI MOPEN M OKEaHOB Bu6muoreka [IOK https://m/edsoo.ru

78 [Ipupo/HBIE 3KOCHCTEMBI. DKOCHCTEMBI https://resh.edu.ru/subject/5/11/
TYHJIp, JIECOB, CTEIEH, IyCTHIHb Bu6mmorexa [IOK https://m/edsoo.ru

79 AHTPONIOT€HHBIE IKOCHCTEMBI https://resh.edu.ru/subject/5/11/
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Bbu6muoteka LIOK https://m/edsoo.ru

Ypboskocuctemsl. [IpakTudeckas pabora

https://resh.edu.ru/subject/5/11/

80 «/3yuenne 1 onucanue ypoodIKOCHCTEMBD) 05 Bu6imorexa [IOK https://m/edsoo.ru
81 izﬁggflﬁip;l;;fl\fo(bggg"ii(i;iH?:HHSMOB B hitps://resh.edu.ru/subject/5/11/
s P Bbu6muoteka LIOK https://m/edsoo.ru
HKOCHCTEMAX
MexaHu3Mbl BO3ACHCTBUS 3arpsi3HEHU N
82 Pa3HBIX TUIIOB HA CyOOPraHU3MEHHOM, https://resh.edu.ru/subject/5/11/
OPraHU3MEHHOM, MOIYJIALMOHHOM U Bbu6nuoreka LIOK https://m/edsoo.ru
5KOCHCTEMHOM YPOBHSIX
83 Buocdepa — obmennanerapaas 060I04Ka https://resh.edu.ru/subject/5/11/
3emn Bbu6muoreka LIOK https://m/edsoo.ru
https://resh.edu.ru/subject/5/11/
84 | Yuenne B. 11. Bepuancxoro o Gnocgepe BuGorexa LIOK https://m/edsoo.ru
85 3aKOHOMEPHOCTH CYIECTBOBAHUS https://resh.edu.ru/subject/5/11/
ouocepsl bu6muoreka LIOK https://m/edsoo.ru
86 KpyroBopoTsl BemecTB u https://resh.edu.ru/subject/5/11/
OHOreOXMMUUYECKUE ITHKJIIBI bubmmoteka LIOK https://m/edsoo.ru
87 30HaIBHOCTH GHOChepbl. OCHOBHBIE https://resh.edu.ru/subject/5/11/
OUOMBI CyIIH Bbu6nuoreka LIOK https://m/edsoo.ru
88 Yeroitmsocts Grocdepsr https://resh.edu.ru/subject/5/11/
p Bu6miotexa [IOK https://m/edsoo.ru
89 DKOJIOrUYECKHE KPU3KCHI U UX NPHUMHBI https://resh.edu.ru/subject/s/11/
P P Bbubmmoteka LIOK https://m/edsoo.ru
90 Bosneficraie ueosexa Ha Guocde https://resh.edu.ru/subject/5/11/
A py Bubmmorexa LIOK https://m/edsoo.ru
o1 AHTPOIIOreHHOE BO3/IEIHCTBIE HA https://resh.edu.ru/subject/5/11/
PACTUTENLHBIN M )KUBOTHBIM MUD Bbubmmoteka LIOK https://m/edsoo.ru
92 OXDAHA IPHDOLEL https://resh.edu.ru/subject/5/11/
P pHpod bu6mmoteka LTOK https://m/edsoo.ru
93 OCHOBHBIE IPUHIIUIILL YCTOHIUBOTO https://resh.edu.ru/subject/5/11/

Pa3BUTHS YEJIOBEYECTBA U TIPUPOIBI

Bbubmoteka LIOK https://m/edsoo.ru
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PaloKaIILHOE PUPOZIONONL30BAKE H https://resh.edu.ru/subject/5/11/
94 COXpaHEHUE OMOJIOTUICCKOTO 1 B OK https://m/ed
pasHooGpasms 3emmu noauoreka LI PS.//m/edsoo0.ru
95 O606menre 110 TeMe « MEKPOIBOJIIOLHMS U 1 https://resh.edu.ru/subject/5/11/
€& pe3ynbTaThD) bubauoreka 1{OK https://m/edsoo.ru
96 O6o6menre 1o TeMe «MaKpoIBOIIOLHS 1 1 https://resh.edu.ru/subject/5/11/
e pe3yIbTaThD» bu6mmoreka LIOK https://m/edsoo.ru
97 0606menue 1o Teme «IIpoucXoKICHHE U 1 https://resh.edu.ru/subject/5/11/
Pa3sBUTHE KU3HU HA 3EMIIC» Bu6imorexa [IOK https://m/edsoo.ru
98 0606menue 1o Teme «IIpoucxoxaeHue 1 https://resh.edu.ru/subject/5/11/
YEeJIOBEKA — AHTPOIIONEHES» bu6mmoreka LIOK https://m/edsoo.ru
99 OGobwenne 10 Teme «IKONOrKs — HayKa o | o https://resh.edu.ru/subject/5/11/
B3aUMOOTHOLIEHUSX OPTAHU3MOB Bu6imorexa [IOK https://m/edsoo.ru
100 0606menue 1o Teme «OpraHu3Mel M Cpeia 1 https://resh.edu.ru/subject/5/11/
OOUTAHMS Bbu6nuoreka LIOK https://m/edsoo.ru
101 O6001eHue 1Mo TeMe «DKOJIOTHS BUIOB U 1 https://resh.edu.ru/subject/5/11/
HOMYJISLHID bubmmoteka LIOK https://m/edsoo.ru
102 O606menue 1o Teme «bruocdepa — 1 https://resh.edu.ru/subject/5/11/
r7100aJIbHAs SKOCUCTEMA Bbu6nuoteka LIOK https://m/edsoo.ru
OBIIEE KOJIMYECTBO YACOB I10O 102 75

[TPOTPAMME
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YUYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA

[Taceunuk B.B., Kamenckuii u ap.: buonorus. 10 knacc. YueOHuk. YriryOn€éHHbIH ypOBEHbD.
@II. JIunus xu3zau. M., «IIpocsemenner, 2021r.

[Taceunuk B.B., Kamenckuii u ap.: buonorus. 11 knacc. YueOHuk. YrinyOn€HHbIA YPOBEHbD.
@II. JIunus xu3znu. M., «IIpocsemenuner, 2021r.

METOAUYECKHUE MATEPUAJIbI IJI51 YYUTEJA

borpanos H.A. KoutponbHo-u3meputenbubie Matepuansl. buonorusa. ®I'OC. 10 knacc. M.,
«BAKO», 2015 1.

bornanos H.A. KoutponbHo-u3meputenbubie Matepuansl. buonorus. ®I'OC. 11 knacc. M.,
«BAKO», 2014 1.

Nmkuna U.®. buonorust. 11 knacc. [Toypounsie miuansl (1o yueOHuKy «O0111ast 0noIorus
nox penakuueit bensiera 1.K, PyBunckoro A.QO.).

Kykos U.B. buonorus. OcHOBbI reHETUKH. MeHIenn3M. Y POKHU C UCIIOJIb30BaHUEM
MoayapHOM TexHosoruu. 10 kinacc. Bonrorpan, «Yuurensy», 2007 .

Bourorpan, «Yuutens-ACT», 2001 r.

Nmknaa U.®. buonorus. 10 kinacc. [Toypounsie muans (1o yaeOHUKY «O011ast O1noiorus
non penakuueii bensesa J[.K, PyBunckoro A.O.). Bonrorpan, «Yuurens-ACT», 2001 r.
Kynes A.B. O6mas 6uonorus. [Toypounoe ruranuposanme. 11 knace. Cankr-IlerepOypr,
«Taputer», 2001 1.

Jleconen ILIL., Jleconen T.A. Ypoku Ononoruu ¢ npuMeHEHHEM HH()OPMAITHOHHBIX
texHosorui. 11 kmacc. Meronnyeckoe mocodue ¢ AMEKTPOHHBIM MPUIIokeHUueEM. M.,
«ITmaneray, 2016 T.

TepemoB A.B., IletpocoBa P.A. buosnorus. 10. [TocoOue misi caMmocTosATeIbHON pabOThI
oOyuatomuxcst (yriiyOJIEHHBIN ypOBeHB). M.,

«MHuemo3uHay, 2020 1.

[Taceunuk B.B., IlIsenios I'.I"., Edumosa T.M. buosnorus. [Toypounsie pazpadorku. 10-11 ki1
VYrayOneHHbIH YpOBEHb

®omuHa T.T. buonorusa. O6mas 6uonorus. [Ipaktukym. 10-11 knaccel. YrioyOneHHbIH
yposesb. (YMK noz pen. B.K. lllymHoro, yriay6ieHHbIN ypOBEHb)

TepemoB A.B., IlerpocoBa P.A. buonorus. 10-11 kmaccel. (yriyOJ€HHBIA YPOBEHb):
METOJIMYEeCKOe MocoOue s yuuTens, MHEeMO31Ha

®omuna T.T. buonorusa. Meroanueckue pexomenaanuu. 10-11 kmaccer. (YMK mog pen.
B.K. lllymHoro, yriny0neHHslii ypoBenb)Bopo6rséBa O.B. Ypoku 6uosoruu ¢ npuMeHeHueM
nH(pOpMaMOHHBIX TexHoJorui. 10 kiacc. MeToandeckoe mocodue ¢ IMeKTPOHHBIM
npunoxenueM. M., «I[lnanera», 2012 1.

Bricoukas M.B. Tpenaxép no o6meit 6nonoruu nis yqyamuxcest 10-11 kiaccoB u
MOCTYTAIOIINX B BY3bl. TpeHUpOBOUYHBIE 3a1aun. Bonrorpan, «Yuurensy», 2005 T.

Kurapes u ap. OcHoBbI 3k0s10oTHH. COOPHUK 3314, YPAXKHEHUN U MTPAKTUYECKUX PaboT.
10(11) knaccer. M., «/Ipocda, 2002 .

HUDPPOBBIE OBPASOBATEJIBHBIE PECYPCbBI U PECYPCbl CETU HHTEPHET
bubmmoreka [{TOK https://m/edsoo.ru

https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/11/

http://school-collection.edu.ruEqunas xomnexims udpoBeIX 00pa3oBaTENbHBIX PECYPCOB
http://fcior.edu.ru ®enepanbHblil IEHTP HHGOPMAIIMOHHO-00pA30BATEIBHBIX PECYPCOB
(PLIIOP)



http://bio.1september.ru Bee ans yunrens 6uonoruu
http://college.ru/biologiya/ OTkpbIThIi KOMTEMK: Broaorus
http://www.sbio.info Bcst Guostorust

http://www.mgsun.ru/ 3oooruueckuii Mmyseit B Cankt-IlerepOypre
http://lwww.paleo.ru/museum/ Ianeonronornyeckuii myszeii PAH
http://www.ekazoo.ru/ EkarepunOyprckuii 300mapk
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