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MNOACHUTEJBbHASA 3AIINCKA

[Tporpamma no yuebHomy npeamery "buonorus” (ganee - 6M0JI0THs) HA YPOBHE CPEIHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DenepanpHOro 3akona ot 29.12.2012 Ne 273-03
«O06 obOpazoBanun B Poccuiickoit ®enepanun»y, ®PI'OC COO, Konnenimuu mnpenogaBaHus
yuebHoro npeamera «bruoOrus» U OCHOBHBIX MOJIOKEHUN (henepanbHOi paboueill mporpamMmbl
BOCTIUTAHMS.

VYuebubiii npeamer «buonorus» yrmyonénnoro ypoBHs wu3yudenust (10—11 xmaccer)
ABIIIETCS OJJHUM M3 KOMIIOHEHTOB IpeaMeTHOW oOiactu «EcTecTBEeHHO-HAYYHBIE MPEAMETHIY.
Cormacao monoxenusiMm OPI'OC COO mnpoduiibHBIe y4eOHBIC TNpPEIMEThI, H3y4aceMble Ha
yrayOnEHHOM YpOBHE, SIBISIOTCS criocoOoM mauddepeHnnanud o0ydeHuss Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHUS M MPHU3BAaHBl OOECIIEYUTH MPEEMCTBEHHOCTh MEXJy OCHOBHBIM OOIIHMM,
CpeIHUM OOIIUM, CpPeIHUM NPOPECCHOHANBHBIM U BBICHIMM oOOpa3oBaHHeM. B To ke Bpems
KOKIBIA U3 3THX Y4€OHBIX MPEIMETOB JOHKEH ObITh OPUEHTHPOBAH HA MPUOPUTETHOE PELICHUE
00pa3oBaTeNbHBIX, BOCIUTATENFHBIX U PA3BHBAIOIIUX 33]ad, CBSI3aHHBIX C MpodopueHTanuen
0o0y4aroluXxcsi U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOM 00JIaCTM Hay4yHOro 3HaHUS,
CBSA3aHHOTO C OWOJOTHEH, MEOUIIMHON, SKOJOTHEH, TMCHUXOJOTHEH, CIIOPTOM WM BOCHHBIM
JIEJIOM.

[Iporpamma no yuebHomy npenmery "buosiorus" naér nmpencraBiieHre O IEIH U 3a/1a4ax
U3ydeHus yueOHoro npeamera «buosiorus» Ha yriryoJéHHOM ypOBHE, ONpEAEseT 00s3aTenbHOe
(MHBapuaHTHOE) TMPEAMETHOE COJAEp)KaHUEe, €r0 CTPYKTYpHUPOBAHHME MO paszienaM U Temawm,
pacmpeziefieHue 1o KilaccaM, peKOMEHAYeT MOCIe10BaTeIbHOCTh U3yUeHHUsl yueOHOro MaTepuana
C y4€TOM MEXINPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3EH, JIOTMKM Yy4eOHOro mporecca,
BO3PACTHBIX OCOOCHHOCTEH 0OydJarommxcsi. B mporpamMMe 1o OHONOTHH peali30BaH MPUHITUTI
MPEEeMCTBEHHOCTH C HW3Yy4Y€HHEM OHOJOTMM Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHus,
Onmaromaps 4yeMy [pPOCMAaTpPHBAeTCS  HANpPaBICHHOCTh HAa  MOCJIEAYIOIIee  pa3BUTHE
OMOJIOTUYECKUX 3HAHWH, OpPUEHTHPOBAHHBIX Ha (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, 3KOJOTUYECKOIO MBIIUICHUS, IPEICTaBICHUNH O 3I0pOBOM 00Opase >KM3HH, Ha
BOCIIUTaHHE OEpeXHOro OTHOIIEHUS K OKpYXarolled NpupoiHoi cpene. B mporpamme mo
OMOJIOTUM Tak)Ke IMOKa3aHbl BO3MOXKHOCTH ydeOHOro mpenmera «buonmorus» B peanu3anuu
tpeboBanuii ®I'OC COO k mIaHUpyeMBbIM JHUYHOCTHBIM, METAIPEIMETHBIM U MHPEIMETHBIM
pe3yapTaTaM o0yueHus ¥ B (OPMHPOBAHMHM OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIbHOMN
NEeSITeIbHOCTH O0YYaIOIUXCsS 10 OCBOCHHUIO COJEpXkaHHs OMOJOTHYECKOro oOpa3oBaHMs Ha
YpOBHE CpefHero oo1ero oopazoBaHusl.

VYuebnblii npeaMer «buonorus» Ha ypoBHE CpeaHEro oOmero oOpa3oBaHHS 3aBepIIaCT
Ouonoruueckoe 0Opa3oBaHUE B IIKOJE U OPUEHTUPOBAH Ha pacIIMpeHUe U yriyOlieHne 3HaHu
oOyyaromuxcst O JKMBOH TIpUpPO/E, OCHOBAaX MOJEKYISIPHOW H KJIETOYHOM Ouojoruu,
AMOPHONIOTUN U OWOJIOTHMH Pa3BUTHsL, T€HETUKHU, CEIEKIMHU, OMOTEXHOJOIHH, 3BOJIOIMOHHOTO
YUEHUSI ¥ DKOJIOTHH.

Nzyuenue yuebHoro npeamera «buonorus» Ha yriayOJIeHHOM YpOBHE OpPUEHTHPOBAHO Ha
HOJATOTOBKY OOyYaroIuXcs K MOCIEIYIOIIeMy MHOJIYYeHHIO0 OHOJIOrMYeckoro oOpa3oBaHUS B
By3aX W OpPraHU3alUsAX CpPeIHEro npodeccuoHanbHOro oopazoBanus. OCHOBY €ro COAEp)KaHUS
COCTaBIISIET CUCTEMa OMOJOTHMYECKMX 3HAHWH, TOJYYCHHBIX MPH HM3YYCHHUH OOYUJarOIIUMUCS
COOTBETCTBYIOIIMX CHCTEMaTHYECKHX pa3/JejoB OWOJOTMM Ha YPOBHE OCHOBHOTO OOILEro
oOpa3oBanus, B 10—11 kmaccax 3Tu 3HaAHUS TOTY4YarOT pa3BUTHE. Tak, pacIIMpEeHbl U YTriayOIeHbI
OMOJIOTUYECKHE 3HAHUS O PACTEHHSX, JKUBOTHBIX, Ipubax, OaKTepusix, OpraHu3Me YelOBeKa,
00X 3aKOHOMEPHOCTSIX JKH3HH, JOMOJHHUTEIBHO BKIFOUEHBI OHOJOTHMYECKHE CBEIACHUS



MPUKIATHOTO M TMOMCKOBOTO XapaKkTepa, KOTOPhlE MOXKHO HCIOJB30BaTh KAK OPUEHTHUPHI IS
MOCIEAYIOET0 BhIOOpa mpodeccun. Bo3mMokHa Takke WHTETpanus OMOJIOTHYECKHX 3HAHHUHA C
COOTBETCTBYIOIIMMH 3HAHUSIMHU, IOTYYCHHBIMU O0YYAIOIIUMUCS TIPH U3y4eHUU (DU3HKHU, XUMUH,
reorpauu u MaTEMaTHKH.

CtpykTypa mnporpamMmbl 1Mo ydeOHOMY mnpenMery "buonorus" oTpakaeT CHCTEMHO-
YPOBHEBBIM M 3BOJIIOLUOHHBIM MOAXOAbI K M3yueHuto Ouosoruu. CoOriacHo MM, HU3y4aroTCs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEpPHBIE JIJIsl )KUBBIX CUCTEM Pa3HOIr0 YPOBHS OpraHHU3allNH,
SBOJIIOIIMM OPraHUYECKOr0 Mupa Ha 3emiie, COXpaHEeHHs OHOJOTHYecKOro pazHooOpasus
miaHeTel. Tak, B 10 Kiacce HM3ydarOTCs OCHOBBI MOJICKYJSIPHOW M KJIETOYHOW OHMOJIOTHH,
AMOPHUOJIOTUN ¥ OWOJIOTUU PA3BUTHS, TEHETHKU U CEICKIIUH, OMOTEXHOJIOTHH M CHUHTETHYECKON
OMOJIOTUH, AaKTYAIM3UPYIOTCS 3HAHUS OOydJaromuxcs Mo OOTaHWKE, 300JIOTHH, aHATOMUH,
¢uznonoruu venoseka. B 11 kitacce n3y4aroTcsi SBONIOIMOHHOE yYEHHE, OCHOBBI SKOJIOTUU U
ydeHue o omocdepe.

VYuebublii npeamer «buonorus» TpU3BaH O00ECIEYUTH OCBOCHHE OOYYaIOIMIMMUCS
OMOJIOTMYECKUX TEOpUM W 3aKOHOB, HJCH, MPUHIMUIIOB M TPaBUJ, JISKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAay4YHOH KapTHHBI MHUpa, 3HaHUH O CTPOEHUH, MHOrooOpazuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJSIUU, OHOIEHO03a, DKOCHCTEMBbI, O BBIIAIOIINXCS
HayYHBIX JOCTHXKEHHUSX, COBPEMEHHBIX MCCIEIOBAHUAX B OMOJIOTHH, MPHUKIAIHBIX aCMEKTax
Ounonornyeckux 3HaHWM. /s pa3BUTHS W MOIAEp)KaHUS WHTEpeca 0O0YJaromuxcss K OMOJIOTHH
HapsIly CO 3HAYUTEIBHBIM 00BbEMOM TEOPETUUECKOI0 MaTepuaia B COACPKAHUH MPOrPAMMBI IO
OMOJIOTUN TPETyCMOTPEHO 3HAKOMCTBO C HUCTOpUEH CTAaHOBIICHUS U Pa3BUTUS TOM WU WHOU
o0acTi OMOJIOTHH, BKJIAJOM OTCUECTBEHHBIX M 3apYOC)KHBIX YYEHBIX B PEUICHHWE BAKHEUIIMX
OHMOJIOTUYECKHUX M HKOJIOTHUECKUX MTPOOIIEM.

Llenp u3yuenus yuebnoro npenmera «buosiorus» Ha yriayOn€HHOM ypoBHE — OBIa/ICHUE
00y4JalIMMHUCS 3HAHUAMU O CTPYKTYPHO-(YHKIHMOHAIBHOM OpraHu3allid >KUBBIX CHCTEM
Pa3HOTO paHTa ¥ MPUOOPETEHNE YMEHUH HCIIOJIb30BaTh 3TH 3HAHUS B (OPMUPOBAHUU MHTEpECa
K OomnpeneneHHoi o0sactu mpodecCHOHATbHON NeATeTbHOCTH, CBI3aHHOW C OMOJIOTHEH, WU K
BBIOOPY y4eOHOTO 3aBe/IeHUs AJIsl IPOJOHKEHUS OMOJIOTHYECKOT0 00pa30BaHusl.

JlocTtrxenne 1enu u3ydeHus ydeOHoro npeamera «buonorus» Ha yriyOon€HHOM YpOBHE
oOecrnieunBaeTcs pelIeHueM CIEAYIOMUX 3a1au:

OCBOCHHE  OOYYalOIMMHUCS  CUCTEMbI  OMOJIOTMUECKMX 3HAaHMM: 00  OCHOBHBIX
OMOJIOTUYECKUX TEOPHSIX, KOHIEMIMSIX, TUIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTSIX W MpaBHIIaX,
COCTABJISIFOLIMX ~ COBPEMEHHYIO €CTECTBEHHO-HAYYHYH) KapTHHYy MHpa; O CTPOCHHH,
MHOTO00pa3uu U OCOOEHHOCTSX OMOJIOTMUECKUX CUCTEM (KJIETKA, OPTaHu3M, TMOMYJISIHS, BHI,
OouoreonieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHSIX U COBPEMEHHBIX HCCIEIOBAHUSAX B
OMOJIOTHH;

O3HAKOMJICHHE  OOYyYarmoIMXCSi C  METOJAaMHU  TO3HAHUA  JKUBOH  MPHUPOJBI:
MCCJIEIOBATEILCKUMU METOAaMU OMOJIOTMUECKUX HAyK (MOJEKYJISpHON U KIETOYHOM OMoJioruu,
AMOPHOJIOTUN U OMOJIOTHH Pa3BUTHS, TCHETHKH M CEJICKIIUU, OMOTEXHOJOTUH U CUHTETUYECKON
OMONOTUM, TAJICOHTOJOTHH, DKOJOTHH); METOJAaMU  CaMOCTOSITENIBHOTO  MPOBEICHUS
OMOJIOTUYECKUX HCCIIEeNOBaHUI B JlabopaTopuu U B Tpupojae (HaOMOIeHUE, H3MEPEHUE,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);

OBJIaJiIcHUE OOYYaIOUIUMUCS YMEHMSIMH: CaMOCTOSITENIbHO HAaXOAWTh, aHAIU3UPOBATH U
HCIIOJIb30BaTh OMOJIOTUYECKYIO WH(POPMAIINIO; TIOJIh30BATHCS OMOIOTHYECKONW TEPMUHOIOTHEN U
CUMBOJIUKOW; yCTaHAaBIUBaTh CBSI3b MEXAY pa3BUTHEM OWOJOTMM W  COLMAIBHO-
HSKOHOMHUYECKUMHU M HKOJIOTUYECKUMHU MPOOJIEeMaMH 4YelIOBEYEeCTBA; OIIEHMBATh IOCIEIACTBHS



CBOEH JCATENIHHOCTH IO OTHOUIEHHWIO K OKPYXAIONIeW MPUPOIHON cpene, COOCTBEHHOMY
3JI0POBBI0 U 370POBBIO  OKPYXKAIOIIUX JIIOACH; OOOCHOBBIBATH M COOMIOJATH MeEpBI
npodHIaKTUKN WHPEKIMOHHBIX 3a00JIeBaHuUil, MpaBuia MOBEACHUS B MPUPOAE U oOecreueHus
0e30MacHOCTH COOCTBEHHOM KHU3HENEATEIbHOCTH B UPE3BbIUAWHBIX CUTYyal[USX MPUPOIHOTO U
TEXHOICHHOTO XapakTepa; XapaKTepu30BaTh COBPEMEHHbIE HayudHble OTKpPBITHS B 001acTu
OuoJjoruu;

pasBUTHE Yy 00YYAIOLINXCSl MHTEIUICKTYyalbHBIX U TBOPYECKUX CIIOCOOHOCTEH B mpoliecce
3HAKOMCTBA C BBIJAIOIIMMHUCS OTKPBITUSMH M COBPEMEHHBIMHU HCCIIEOBAaHHUSIMH B OHOJIOTHUH,
pelaeMbIMH €10 MpoOJIeMaMu, METOJ0JIOTHEH OHMOJIOrMYecKOro MCCIEeIOBaHusl, MPOBEICHUs
OKCIEPUMEHTAIBHBIX HWCCIEAOBAHHUMA, pelmeHns OWOJOTHYECKUX 3a/ad, MOJEIUPOBAHUSL
OMOJIOTUYECKUX 00BEKTOB U IPOIIECCOB;

BOCIIUTAHHUE Y OOYYarOIIMXCS LIEHHOCTHOIO OTHOLICHHS K >KMBOW NMPHUPOAE B LIEJIOM U K
OTIENbHBIM €€ O00beKTaM U SBJICHUAM; (OPMHpPOBAHHE SKOJIOTHMYECKOH, TIE€HETHUYECKON
IPaMOTHOCTH, OOILIEH KyIbTyphl MOBEIEHHUS B NPHUPOJE; MHTETPALMH €CTECTBEHHO-HAYYHBIX
3HAHHMH;

npuoOpeTeHue 00yJarIUMUCA KOMIIETEHTHOCTH B PAllMOHAIBHOM MPUPOAONOIB30BAHUN
(cobnroneHue TMpaBWJI TOBEJACHUS B TPUPOJE, OXpPaHbl BHUIOB, DKOCUCTEM, OHOChEpHI),
COXpaHEHUU COOCTBEHHOTO 3J0POBBS U 3I0POBbA OKPYXKAIOIIMX JIOACH (coOmtoneHus Mmep
npopMIaKTUKK  3a00JieBaHMUM,  oOecrieueHre  O€30MAaCHOCTH  KU3HENEATCIbHOCTH B
Ype3BBIYAHBIX CUTYAIUSAX MPUPOJIHOTO U TEXHOTCHHOT'O XapaKTepa) Ha OCHOBE UCIOIb30BaHUS
OMOJIOTUYECKUX 3HAHUN U YMEHUI B MOBCETHEBHOM KU3HU;

CO3/laHUE YCJIOBUH Ui OCO3HAaHHOTO BBIOOpa OOYYAIOUIMMHUCS WHIAMBHIYaTbHON
00pa3oBaTeNbHONW  TPAaCKTOPHH, CIIOCOOCTBYIOUICH MOCIEAYIOMEMY HPOPecCHOHATHHOMY
CaMOONPEEICHUIO, B COOTBETCTBUM C WHJMBHUIYaJbHBIMU HMHTEPECAMH M MOTPEOHOCTSIMU
peruoHa.

OO01iee ymuClIO YacoB, OTBEACHHBIX Ha H3yuyeHUE OHOJOTMM Ha YriayOJIEHHOM YpOBHE
cpennero obmiero oOpasoBanmsi, coctaBisier 204 daca: B 10 wmacce — 102 gaca (3 yaca B
Hezento), B 11 kimacce — 102 gaca (3 vaca B Heziento).

Ot10op oOpraHuM3alMOHHBIX (OpM, METOJOB M CpeACTB OOyueHUs OMOJIOTUH

OCYIIECTBIISIETCS C YUETOM CIEIU(HUKN €ro COACpKaHUs M HANpPaBICHHOCTH Ha TPOJIOJIKEHUE
OMOJIOTHYECKOTO 00pa30BaHUsI B OPTaHM3ALMUAX CPEAHETO MPO(PECCHOHATBHOTO W BBICIIETO
o0Opa3oBaHusl.
OO0s3aTenbHBIM  YCIOBUEM IpU OOy4YeHHMH OHMOJIOrMHM Ha YriyOJIEHHOM YpOBHE SBIISETCS
MpOBEJCHUE J1aOOpaTOPHBIX U TMpakTHueckux pabdor. Takke ywacTtue oOydaromuxcs B
BBITOJIHEHUH  TPOEKTHBIX W y4eOHO-HCCIIEIOBATENILCKAX — paboT, TeMaThka KOTOPBIX
OTpeNieNIeTCsl YYHUTEJEeM Ha OCHOBE HMEIOIIMXCS MaTepUalbHO-TEXHUYECKUX PECYpCOB U
MECTHBIX MIPUPOIHBIX YCIOBUH.



COJEPKAHUE OBbYYEHUA
10 KJIACC

Tema 1. buoJsiorusi Kak HayKa

CoBpemeHHast OMonorusi — KOMIUIEKCHasl Hayka. Kparkas ucropus pa3BUTHS OMOJIOTHH.
buonornueckne Hayku u u3zydaemble UMH MpoOsiembl. DyHAaMEHTaNIbHBIC, MPUKIATHBIE U
MOMCKOBBIC HAYYHbIE HCCIIEOBAHUS B OMOJIOTHH.

3naueHue Ouosoruu B (HOPMHPOBAHMH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTUHBI
mupa. Ilpodeccun, cBszannbie ¢ Ouonorueil. 3HaueHue OUOJOTMH B MPAKTHYECKON
JESATEIIBHOCTH YEJIOBEKa: MEAMIIMHE, CEJIbCKOM XO34HWCTBE, NPOMBIIUIEHHOCTH, OXpPaHE
PUPOIBI.

JdemMoHcTpauMu

[Toptpetsr: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. dapsun, Y. 'apseit, I
Mengens, B. U. Bepuanckuii, U. II. IlaBnoB, M. M. Meunuko, H. W. Baswios, H. B.
Tumodees-Pecosckuit, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmunpl u cxembl: «CBsi3b OMOJIOTUU C APYTMMU HaykamMu», «CrucremMa OMOJIOTHYECKHX
HayK».

Tema 2. ’KuBble cucTeMbl H X H3y4YeHHE

JKuBbie cucteMbl Kak mpeaMeT uzydeHus: ononorunu. CBOWCTBA KUBBIX CUCTEM: €IMHCTBO
XMMHUYECKOTO COCTaBa, JIUCKPETHOCTh M LEJIOCTHOCTb, CJOKHOCTh M YIHOPSAJIOYEHHOCTH
CTPYKTYpBI,  OTKPBITOCTb,  CAMOOpPraHU3alus, CaMOBOCIPOU3BEIACHUE, PA3APAKUMOCTb,
W3MEHYUBOCTh, POCT U Pa3BUTHE.

YpoBHM OpraHu3aldd JKHABBIX CHCTEM: MOJEKYJSPHBIMA, KIECTOYHBIMA, TKAHEBbIN,
OpraHU3MEHHBIH, MONYJISILLUOHHO-BUIOBOA, 3KOCHUCTEMHBIN (OHOTeoIeHOTUYECKHIA ),
ouoctepnsiid. [Iporeccsl, npoucxoasmue B KUBbIX cucTeMax. OCHOBHbBIE MPU3HAKH KHUBOTO.
Kusnb kak popma cymiectBoBaHus MaTepuu. Hayku, uzydaromue KUBbIe CUCTEMBI Ha Pa3HBIX
YPOBHSIX OpTraHU3aIUH.

W3ydeHue >XuBBIX cucTeM. Meroabl Ouonormdeckoil Hayku. HabmioneHue, maMepeHue,
AKCIIEPUMEHT, CUCTeMaru3alus, MmeraaHanu3. lloHsTHe O 3aBUCMMON M HE3aBUCUMOU
nepemenHoi. IlmanmpoBanme skcnepumenta. [locraHoBka u mposepka rumore3. Hynesas
runore3a. [loHsTue BEIOOPKU U €€ JocTOBEpHOCTh. Pazopoc B Ouonornueckux JaHHbIX. OlieHKa
JIOCTOBEPHOCTH MOJYYEHHBIX Pe3yNbTaToB. [IpMuMHBI UCKA)KEHUS PE3YNIBTATOB HKCIIEPUMEHTA.
[ToHsiITHE CTATUCTUYECKOTO TECTA.

JleMoOHCTpaL U

Tabmuupl u cxeMbl: «OCHOBHBIE TPH3HAKH KU3HW», «DBHOJIOTHYECKHE CHUCTEMBI»,
«CBo¥icTBa )XKMBOI MaTtepun», «Y pOBHU OpraHU3aLUU KUBOUM NPpUpoab», «CTpOeHHE )KUBOTHOM
KieTkn», «TkaHM  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIOBEYECKOrO0  OpraHu3May,
«buoreorienos», «buochepan, «MeTopl U3ydeHHS] JKUBOU MPUPOIBI».

O6opynoBanue: 1abopaTtopHOE 00OPYAOBAHUE JIJIsl TPOBEACHUS HAOIIOICHHHN, U3MEPEHUH,
HKCIIEPUMEHTOB.

IIpakTuyeckas padora «/crnonab30BaHHe Pa3TUYHBIX METOJOB MPU H3YUYEHHH KUBBIX
CUCTEM.

Tema 3. buoJiorusi KjieTku



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

Metonbl MOJEKYISIpHOM M KJIETOYHOM OMOJIOTMH: MHUKPOCKONHUA, Xpomarorpadus,
anekTpodopes3, MeTOJ] MEUYeHbIX aTroMoOB, AudQepeHuManbHOe  LEHTpU(YTrupoBaHue,
KYJIbTUBUPOBAHHUE KJIETOK. DJIEKTPOHHAs! MUKPOCKOIIHSI.

JleMoOHCTpanuu

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

Tabmumpl U cxembl: «CBETOBOH MHKPOCKOI», «IJIEKTPOHHBIA MHUKPOCKOI», «McTopus
pa3BUTHUS METOJIOB MUKPOCKOIIUI.

O0opynoBaHHe: CBETOBOM MHMKPOCKOI, MHMKpPOIIpENapaTbl PACTUTENbHbBIX, KUBOTHBIX U
OaKTepHaIbHBIX KJIETOK.

IIpakTuyeckasi padora «l3ydyeHue METOMOB KJIETOUYHOH Oumosioruu (Xpomarorpadusi,
anekrpodopes, nuddepennuanpaoe nearpudyruposanue, [ILIP)».

Tema 4. Xumnueckasi OpraHu3anms KJIeTKU

XVMMHUYECKUH COCTAB KIETKU. Makpo-, MUKpO- U yJIbTPAMHUKpPOJIEMEHTHL. Bona u e€ ponb
KaK pacTBOPUTENS, peareHTa, y4yacTHE€ B CTPYKTYPHUPOBaHMM KIIETKH, TEIUIOPETYJISALMUN.
MuHepaibHbIE BEIIECTBA KIETKH, UX OMOJOrHYecKast pojib. POlIb KAaTHOHOB M aHHOHOB B KJIETKE.

Opranuyeckue BelllecTBa KIETKU. buonornyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTyphl OenkoBoi Mouiekyinbl. IlepBuuHas cTpykTypa Oenka, menTHIHAs
CBs3b. BTopuuHnas, TpeTnyHas, yeTBepTUYHAas CTPYKTypbl. [leHarypanus. CBoiicTBa O€JIKOB.
Knaccugukarus 0enkos. buonornueckue GyHKIHM OSIKOB.

VYrneBoabl. MoHOcaxapubl, Iucaxapuibl, OJIUrocaxapujpl M mnosucaxapuabl. OOmmii
IUIaH CTPOEHUs U (U3MKO-XUMHUECKHE CBOICTBa yrieBoioB. buonornyeckue ¢GyHKuuu
YIJIIEBOJOB.

Jlummael.  TmapoduneHO-THApOdOOHBIE  cBoiicTBa.  Knaccudukammss — aummmoos.
Tpurnuuepuasl, pochoaunuabl, BOCKU, crepouipl. buonornyeckue Gpynkunu munuaos. O6mue
CBOWCTBAa OMOJOrMYECKMX MeMOpaH — TEeKy4YecTb, CHOCOOHOCTh K CaMO3aMBIKaHHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunosbie xucnotel. IHK u PHK. Ctpoenue HyknenHoBbIX KuCiOT. HykiaeoTumsl.
[Tpunuun xommuieMeHntapHocTt. IlpaBuio Yapradda. Crpykrypa JJHK — nBoitHas crimpais.
Mecronaxoxnaenue u 6uonorndeckue pynkuuu JJHK. Bunet PHK. ®ynkiun PHK B knertke.

Crpoenne monekynsl AT®. Makposprudeckue cBssu B moiekyine AT®. buonornueckne
¢yukun AT®. BoccraHOBI€HHbIE MEPEHOCUMKU, UX (pyHKUMU B KieTke. CekBeHHMpOBaHHE
JIHK.

CrpykTypHast Ouonorus: OMOXMMHUYECKHEe M OMO(pHU3NYECKHE HCCIEIOBAHUSA COCTaBa U
IPOCTPAHCTBEHHON CTPYKTYpPBl OMOMOJIEKYI.

JleMoOHCTpaL U

IToptpertsr: JI. [Toaunr, [Ix. Yorcon, @. Kpuk, M. Yunkuuc, P. ®pankinun, @. Canrep, C.
IIpy3unep.

[uarpammsl:  «PacnpeneneHne XUMHYECKHX DJIEMEHTOB B HEXKHUBOM  IIPUPOAE»,
«Pacnipenenenne XUMUYECKUX JIEMEHTOB B )KMBOU MTPUPOJIEN.

Tabmumpl u cxemsl: «llepuogmdeckass TabauIla XUMHUYECKHX JJIEMEHTOB», «CTpoeHHE
MOJIEKYJIbl BOABI», «BemectBa B cocTaBe OpraHu3smMoB», «CTpoeHHE MOJIEKYJbl Oenkay,
«CTpyKTYypbl OEenKOBOW MOJNEKYIb», «CTpoeHHEe MOJEKYyN YriaeBoZoB», «CTpoeHHEe MOJIEKYI
munuaoBy, «HykinenHoBbIe KUCTOTEIY, «CTpoeHrne MOJeKybl ATDy.



OO6opynoBaHue: XMMHUYECKas TTOCy/1a 1 000pyI0BaHNE.

Jla6opaTopnasi pa6ora «O0HapykeHHE OETKOB C ITOMOIIBIO KAYeCTBEHHBIX PEAKIIHI.

JlabopaTopnas pa6ora «/ccienoBaHne HyKIEMHOBBIX KUCIOT, BBIIEIEHHBIX U3 KIETOK
Pa3IMYHBIX OPTraHU3MOBY.

Tema 5. CtpoeHue n QyHKIUM KJIETKH

Tumbl KJIETOK: dyKapHOTHUYECKass M mpokapuorudeckas. CTpyKTYypHO-(YHKIHOHAIbHBIC
00pa3oBaHus KJIETKH.

CtpoeHue MpOKApUOTHYECKOM KieTkh. KiertouHas cTeHka OakTepwii W apxei.
OcoOeHHOCTH CTpOeHUs TeTepoTpodHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KJIETOK. MecTto u
POJIb IPOKAPHOT B OMOIIEHO3aX.

Crpoenrie 1 (HyHKIIMOHHPOBAHUE dYKapHOTHUECKOW KieTkH. [lmasmarndeckas memOpaHa
(mna3manemma). CTpykTypa Iula3Matuyeckoil MeMmOpanbl. TpaHCIOPT BeIIECTB dYepe3
MJIa3MaTHYeCKyl0 MeMOpaHy: maccuBHbBIN (muddysus, obOneruéHHas auddysus), aKTUBHBIN
(mepBUYHBIA W BTOPUYHBIN aKkTUBHBIA TpaHcnopt). [lomynmponumaemocts mMemOpansl. PaboTa
HATPUI-KaJIMEeBOTr0 Hacoca. JHAOIUTO3: MUHOIUTO3, (paronnTo3. Dk3ounTo3. Kinerounas creHka.
CrpykTypa 1 (yHKIMU KJIETOUYHOM CTEHKH pacTeHHi, rpuooB.

[Mutomnazma. Ilurozons. Ilutockener. JIBuwkeHnme wnuromiasMmbl. OpraHouzbl KJIETKH.
OnHOMeMOpaHHBIE OpraHOWABI KIETKH: dHiomIazmMarndeckas cetb (DIIC), ammapat ['ombmku,
JU30COMBI, WX CTpOeHHE M (QYHKIUH. B3amMOCBI3b OJHOMEMOpaHHBIX OPraHOMIOB KIICTKH.
CrpoeHue rpaHyisapHOro perukyiyma.. CuHTe3 pacTBOpUMBIX OeikoB. CHHTE3 KIETOYHBIX
mMeMOpaH. ['nmagkuil (arpanynispHbiil) sHI0MIa3MaTHYECKU peTukyinyM. CekpeTopHas QpyHKIUSA
anmapara ['onpmxu. TpaHcnmopr BemecTB B KJIETKE. Bakyolln pacTUTENbHBIX KIETOK.
Knerounsiii cok. Typrop.

[ToyaBTOHOMHBIE OPraHOUBI KJIETKH: MUTOXOHJPUH, IutacTHbl. CTpoeHUe M (PyHKUUU
MUTOXOHJIpH U mactul. [lepBudHbIe, BTOPUYHBIE U CJIOKHBIE MIACTUIBI (POTOCUHTE3UPYIOIIUX
AYKApUOT. XJIOPOIUIACTHI, XPOMOILIACTHI, JIEUKOIUIACTHI BBICIIMX PACTCHUM.

HememOpanHnbie opranousl kieTku CtpoeHne M (QyHKIUHM HEMEMOpPAaHHBIX OpPraHOHMIOB
kjaeTku. Pubocomsl.. MukpoduiamenTsl.. Mblieynsle kineTkd. Mukporpy6ouku. Knerounsrit
neHtp. CTpoeHHe M JABIKEHHE >KI'YTHMKOB M pecHHYeK. MHUKpPOTPYOOUKH LHUTOIMJIA3MBl.
[{enTpHoJIb.

Anpo. OOosouka sApa, XpOMaTUH, KapuoOIIa3Ma, SAPBIMIKH, UX CTPOEHUE M (YHKIUH.
Snepubliil GenkoBblii MaTpuKc. [IpocTpaHCTBEHHOE PACHOJIOXKEHHE XPOMOCOM B HMHTEp(ha3HOM
anpe. benknu xpomatnHa — rucToHbl. Kierounsle BkiatodeHHs. CpaBHUTENbHAS XapaKTEPUCTHKA
KJIETOK 3YKapHOT (paCTUTENbHOM, )KUBOTHOM, TPHOHOIN).

JleMoOHCTpaL U

[Toptpetsr: K.C. MepexkoBckuid, JI. Maprymnuc.

Tabmuubl u cxembl: «CTpoeHHE SYKapHOTHYECKOH KieTku», «CTpoeHHe >KUBOTHOMH
KJIeTKn», «CTpoeHHe pacTUTENbHON KileTKn», «CTpoeHrne MUTOXOHIpUN», «Sapoy, «CtpoeHue
MPOKAPUOTUYECKOUN KIETKI.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKPOIpPENapaThl PacTUTENbHBIX, >XUBOTHBIX
KJIETOK, MUKPOIIpenapaThbl 0aKTepHUaIbHBIX KJIETOK.

JladopaTropnasi padora «/3yueHre CTpOCHHSI KJIETOK Pa3THIHBIX OPTAHU3MOBY.

IIpakTuyeckas padora «3yueHue cBOWCTB KJIETOUHON MEMOpPAHbI».

JlabopaTopnas padora «/ccnenoBaHue mia3mMonus3a U AEMIa3MOJIM3a B PaCTUTENIBHBIX
KJIETKaxX.

IIpakTuyeckas padora «3yueHue NBUKEHUS IUTOIIA3Mbl B PACTUTEIBHBIX KIETKaX).



Tema 6. O0MeH BellecTB M NPeBPallleHUE IJHEPTUN B KJIETKe

AcCUMMIIAIMS ¥ JUCCUMIISALUS — JIBE€ CTOPOHBI MeTabonu3ma. Tumbl oOMeHa BEIIEeCTB:
aBTOTpOoGHBIHK M  TeTepoTpoHBIA. YyacTue Kuciopoga B OOMEHHBIX — Ipoleccax.
OHepreruyeckoe oOecrneueHue kietku: mpespamienne ATdD B  0OMEHHBIX Ipoleccax.
@DepMeHTaTUBHBIM XapakTep peakluid KJIETOYHOro Merabonu3ma. DepMeHThI, X CTPOEHUE,
cBoiicTBa W MexaHu3M aercTBus. Kodepmentsl. Otnuuns (QepMEHTOB OT HEOPraHHMYECKUX
KaTain3atopoB.  benku-akTuBaTOppl W OEIKU-MHTHOMTOPHL.  3aBUCHMOCTH  CKOPOCTH
(bepMEeHTAaTUBHBIX PEaKIMil OT pa3INYHbIX (PAKTOPOB.

[TepBuuHBIi cUHTE3 OpraHuYecKuX BeulecTB B kieTke. doTocunTes. Poib Xioporiactos B
nporecce porocunreza. CBeroBas u TeMHOBast (a3bl. [IpoaykTHBHOCTE poTOCHHTE3a. Binsnue
pa3InYHbBIX (PAaKTOPOB HA CKOPOCTH (poTOCHHTE3a. 3HAUeHUE (POTOCHHTE3A.

XemocuHTte3.  Pa3zHooOpasume  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTPUGUIUPYIOIIHE
OaxTepuu, Kene300akTepuu, cepodakTepuu, BOJOPOIHbIE OaKTepun. 3HAaUEHUE XEMOCHHTE3A.

AnaspoOHble opranu3Mbl. Bunbsl Opoxenus. [IpoaykTel OpoxXeHHS M MX HCHOJIb30BaHUE
YEJIOBEKOM. AHa’pOOHBIE MUKPOOPraHU3MBI KaK OOBEKTHI OMOTEXHOJOTMH M BO30YAUTENH
Oone3Hei.

AspoOHBIE OpraHu3Mbl. JTambl 3HepreTudeckoro obmena. I[loAroToBUTENbHBIA 3Tal.
['mukonu3 — 6eCKUCIOpPOAHOE PACUIETNIEHUE TIIIOKO3bI.

buonoruueckoe okucieHue, WM KIETOYHOE JbIXaHue. Pojib MUTOXOHApPUI B mpoleccax
ouonoruueckoro okucienus. Luxinuyeckue peakuuu. OkucnutenbHoe GochoprinpoBaHUe.
[IpeumymiectBa a’poOHOro MyTH OOMEHa BEIIECTB Mepea aHadpoOHBIM. P HEKTUBHOCTH
HHEPTEeTUIECKOro OOMeHa.

JleMoOHCTpaL U

[Hoptpetsr: k. [Ipuctiu, K. A. Tumupsses, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Mutuenn, I'. A. 3aBap3uH.

Tabmuer 1 cxembl: «DoToCUHTE3», «DHEpreTHueckuii oOMeH», «buocuHTe3 Oenkay,
«Crtpoenue hpepmMeHTa», «XEMOCHUHTE3.

Ob6opynoBaHue: CBETOBOM MHUKPOCKOII, 000pYJ0BaHUE JIJIsl IPUTOTOBJICHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIPENIApaTOB.

Jladboparopnasi pabGora «M3yueHrne KaTaIUTHYECKON aKTHUBHOCTH (epMeHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanas3bl)».

JlaGopaTtopnas paGora «l3yueHne (epMEHTATUBHOIO pacUIeIUICHUs MepoKCcHaa
BOJIOPOJa B PACTUTEIBHBIX U )KUBOTHBIX KJIETKaX».

JlabopaTopnas padora «CpaBHeHUE TTPOIIECCOB (POTOCUHTE3A U XEMOCHHTE3a.

JladopaTopnas padora «CpaBHEHHUE TTPOLIECCOB OPOKEHUS U JIBIXAHUSI.

Tema 7. HacieacrBenHass HHOPMANKA M pean3anus eé B KJIeTKe

Peakunn marpuyHoro cuHtesa. [IpMHIMI KOMIUIEMEHTAPHOCTH B PEAKLUAX MATPUYHOIO
cuHTe3a. Peanusanus HaciencTBEHHOW HMH@oOpMmanuu. [eHeTuueckuil Ko, €ro CBOMCTBA.
Tpanckpunuusa — matpuusblii cuHTe3 PHK. [IpuHIMIIBI TpaHCKpUNIMU: KOMIZIEMEHTAPHOCTB,
AHTUNAPAIEIbHOCTh, ACHMMETPUYHOCTb. TpaHCsus U €€ 3Tambl. Y4acTue TPaHCIOPTHBIX
PHK B O6uocunrese Oenka. YcnoBus OuocuHre3a Oenka. KoaupoBanue amumHokucior. Ponb
pubocom B OuocuHTe3€e Oelka.

Opranuzanysg TreHomMa y MpPOKApUOT U DByKapuoT. Perynauus akTUBHOCTH T€HOB Y
npokapuoT. ['unotesa omepona (P. XKaxob, XK. Mano). Perynauus oOMeHHBIX HpPOLIECCOB B
kieTke. Knerounslii romeocras.



Bupychl — HeksieTouHble ()OPMBI KU3HU U 0OJMUTaTHbIe mapa3uthl. CTpOeHHE MPOCTHIX U
CIIOXKHBIX BHPYCOB, PETPOBHPYCOB, OakTepuodaroB. BupycHbsie 3a0o0iieBaHUs YeIOBEKa,
*uBOTHBIX, pactenuid. CITNJI, COVID-19, counanpHbie 1 MEIUIUHCKHAE TPOOIIEMBI.

Buoungopmamuka: unmezpayus u ananus bonvuux maccusos («bigdatay) cmpyxmypruvix
buonoeuveckux OauHvix. Hanomexmonoeuu 6 oOuonoeuu u meouyuwe. Ilpocpammupyemvie
@ynxyuu 6enxos. Cnocobwvl docmasKu 1ekapcms.

JleMoOHCTpaL U

[Toptpetsi: H. K. Konbuos, /1. . iBaHoBCKUi.

Tabmumplt w  cxembl: «buocuHTes Oenka», «['eHeTmueckudt Koa», «BuUpyCH,
«baxrepuodaru».

IIpakTuyeckas padora «Co3iaHnue MOJIEIHN BUPYCay.

Tema 8. ZKu3zHeHHBIN MUK KJIETKHA

Knerounslii nuki, ero mepuoisl u perymsauus. Murepdaza u muro3. OcoOeHHOCTH
poleccoB, mporekaromux B uHTepdase. [logroroBka kieTku Kk aeneHuto. [IpecuHTeTHYCCKUI
(MOCTMUTOTUYECKHI), CUHTETUYECKUM U IOCTCUHTETUYECKUH (MPEMUTOTUYECKHUIT) MEPUOJIbI
uHTepa3bl.

Marpuunbii  cunre3 JHK — pemmkanusa. Ilpunnuner  perukamuu — JIHK:
KOMIUIEMEHTAPHOCTh,  IOJYKOHCEPBATHUBHBI  CHUHTE3, aHTUIAPAUICIBHOCTh. MexaHu3M
permukammu - JJHK.  Xpomocombl. Crtpoenune xpomocoMm. Temomepsl U Tejgomepasa.
XpOMOCOMHBII HA0Op KIETKHM — KApUOTHUIL. J[MIJIOUIHBIA W TarJOUIHBIA HAOOPBHI XPOMOCOM.
['omonornynsie XpoMocomsl. [1010BbIE XPOMOCOMBL.

Henenune kierkn — mMuto3. CTaguu MHUTO3a W MPOUCXOJSAIIME B HUX MPOLECCH. THIIBI
muTo3a. Kaprnokunes u nurokunes. buongornueckoe 3HadyeHre MUTO3a.

Perymsimuss mMuToTHueckoro uukia kieTkd. I[Iporpammupyemasi kietouyHas TuOenb —
aromnTo3.

Kierounoe s1po, XpoMocombl, (yHKIIMOHANIbHAS TeHOMUKA. [leMoHcTpanun

Tabmuupl u cxembl: «KWU3HEHHBIM MUK KIETKH», «Muto3», «CTpo€HHE XPOMOCOMY,
«Pemmukanmsa JJHK».

O6opynoBaHue: CBETOBOW MUKPOCKOIN, MHUKpOIpenaparsl: «MHTO3 B KIETKax KOpellKa
JTyKay.

JlabopaTopnasi paGora «l3ydyeHrne XxpoMOCOM Ha FOTOBBIX MUKpOIIpenapaTaxy.

JlabopaTopnasi pa6ora «HaOmoneHne MuTO3a B KIETKAaX KOHUMKA KOpeIIKa Jyka (Ha
TOTOBBIX MUKPOIIpENapaTax)y.

Tema 9. CtpoeHue u GyHKIIMH OPraHU3MOB

buonornueckoe  pasHooOpasue  opraHu3mMoB.  OJIHOKJIETOYHBIE,  KOJOHHUAIbHBIC,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KUIHEACITENFHOCTH OJHOKIETOYHBIX OpraHu3MoB. bakTepuu,
apXxeu, OJTHOKJIETOYHbIE TPUOBI, OJHOKJIETOYHBIE BOJAOPOCIIH, Ipyrue NpoTucThl. KojgoHunanbHbie
OpTaHU3MBI.

B3anMocBs3b yacTeil MHOTOKJIETOUHOTO OpraHu3Ma. TKaHU, OpraHbl U CUCTEMBI OPTraHOB.
OpranusMm Kak enuHoe nenoe. I'omeocras.

Tkanu pacrenuit. Tunbel pacTUTENbHBIX TKaHEW: o0Opa3oBaTeNbHAs, MOKPOBHAs,
MPOBOASIIAs, OCHOBHasA, MexaHuueckasd. OCOOEHHOCTH CTpOeHHUs, PYHKUUNH W PacmoiIOKEHUS
TKaHE! B OpraHax pacTeHUM.



TkaHM SKMBOTHBIX M  4YENOBEKa. THIBI JKUBOTHBIX TKAHEW: DIMUTEIUAIBHASA,
COCIMHHUTENbHAS, MbIlIeyHas, HepBHas. OCOOCHHOCTH CTpPOeHUs, (YHKUUH U PaCIOI0KEHUSI
TKaHEW B OpraHax >KMBOTHBIX U U€JIOBEKa.

Opranel. BereraTuBHble ¥ TeHEpaTUBHBIE OpraHbl pacTeHU. OpraHbl U CUCTEMbI OPIaHOB
JKUBOTHBIX U 4YesloBeKa. DyHKIMM OpraHoB U CUCTEM OPraHoOB.

Omopa Tenma opranusmoB. Kapkac pacrenuit. CkeneTbl OJHOKJIETOYHBIX U
MHOTOKJIETOUYHBIX KUBOTHBIX. HapyxHblii 1 BHyTpeHHUH ckeneT. CTpoeHre U TUIIbl COEIUHEHUS
KOCTEH.

JIBi>keHue opraHu3MoB. J[BHXKEHME OJHOKJIETOYHBIX OPraHU3MOB: aMEOOHMIHOE,
JKI'YTUKOBOE€, PECHUYHOE. J[IBM)KEHHE MHOIOKJIETOYHBIX PACTECHUH: TPONHU3MbI M HACTHH.
JIBI>KeHNe MHOTOKJIETOYHBIX KHBOTHBIX U YeJOBEKa: MbllleyHas cuctema. Peduekc. CkeneTHble
MBILIIBI U UX paboTa.

ITutanue opranusmos. IlornonieHre Boabl, yIIEKUCIOrO ra3a U MUHEPAIBHBIX BEIIECTB
pacteHussMH. [IuTaHue >KMBOTHBIX. BHYTpPHUIIONOCTHOE M BHYTPHUKIIETOYHOE IMILEBAPECHHUE.
[TuTanne NMO3BOHOYHBIX >KMBOTHBIX. OTHENbI MUIIEBAPUTENBbHOrO TpakTa. IlumeBapurenbHbie
xkeiessl. [InmeBapuTenpHas cucTeMa 4elloBexa.

Jpbixanue opranu3moB. [Ipixanue pacteHuid. Jlpixanue kxuBoTHbIX. Jud¢dy3us razoB yepes
MOBEPXHOCTh KIIeTKU. KokHOe nbixaHue. JlpIxaTenbHas MOBEpXHOCTh. JKabepHoe W 1€rodHoe
JpIXxaHue. JlpIXxaHue IO3BOHOYHBIX >KMBOTHBIX W YEJIOBEKA. ODBOJIOLHUOHHOE YCIIO)KHEHHE
CTpPOEHMS JETKUX I103BOHOYHBIX JKMBOTHBIX. JlpIXarenbHas cucTrema 4YeloBeka. MexaHusm
BEHTWISALMM JETKUX Y NTUI] U MIIEKONUTaloMMX. Perynsauus apixanus. [IpixarenbHble 00bEMBI.

TpaHcnopT BemeCTB y OPraHU3MOB. TpaHCHOPTHBIE CUCTEMBI pacTeHuil. TpaHcmopt
BEIIECTB Yy JKUBOTHBIX. KpoBeHocHass cucremMa u €€ opranel. KpoBeHOCHas cucrema
IIO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepaue, KpOBEHOCHBIE COCyIbl M KpoBb. Kpyru
KpOBOOOpAIlleHUsI.  DBOJIIOLMOHHBIE  YCIOXKHEHUS  CTPOEHHUS  KPOBEHOCHOM  CHCTEMBbI
MIO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsnus.

Beinenenne y opranusmoB. Beigenenue y pacteHuil. BelueneHue 'y KMBOTHBIX.
CokparutensHble Bakyoiu. Opransl BblgeneHus. @PunbTpanus, cekpeuuss U oOpaTHoOe
BCAChIBaHHE KaK MEXaHMU3MbI pabOThl OPraHoB BblAeTeHUs. CBs3b MOJOCTH Tella ¢ KPOBEHOCHOM
Y BBIICIUTENBHON CHUCTEMaMU. BplieneHrne y MO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. lloukw.
Crtpoenue u ¢pyHKIIMOHUpOBaHKE HeppoHa. OOpazoBaHNE MOYH Y UEIOBEKa.

3ammra y OpraHu3MoB. 3alUTa y OAHOKJIETOYHBIX opraHu3zMoB. Cropbl OakTepuil u
LMCTBI MPOCTEUINNX. 3aIIUTa y MHOTOKJIETOUHBIX pacTteHuil. Kyrukyna. CpencrBa nacCUBHONW U
XAMHUYECKOMN 3a1uThl. ODUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M MX POM3BOJHBIE. 3alUTa OPraHu3Ma
or Oone3neil. VMMMyHHas cuctema uenoBeka. KIeTOUHBIi M TyMOpajabHBI HMMYHHTET.
Bpoxnénublii uM  NpHOOpPETEHHBIM  crienupHUUecKuil UMMYHHUTET. TeopHus KJIOHAJIbHO-
cenexktuBHoro nmmynurera (I1. Dpmux, ®. M. Bepuer, C. Tonerasa). BocraauTenbHble OTBETHI
opranu3MoB. Posib BpoXIEHHOTO UIMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PasppaxxumocTs W perynsuus y OpraHu3MoB. Pa3gpaXumMocTb y OJHOKJIETOYHBIX
opranu3mMoB. Takcuchl. Pa3napaxumMocTs M peryisinus y pacteHuil. PocToBsle BemiecTBa M MX
3HA4YCHHE.

HepBhast cucrema u pednexrtopHas perynasuus y >KUBOTHbIX. HepBHas cuctrema u eé
OTJeNbl. DBOJIIOLIMOHHOE YCJIOXHEHHE CTPOEHUS HEPBHOM CHUCTEMBI y >XMBOTHBIX. OTIensl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX XKUBOTHBIX. Pediekc u pednextopnas ayra. bezycnoBHble u
YCIIOBHBIE PEIICKCHI.



I'ymopanbHast perymsuuss M SHIOKPHHHAs CHUCTEMa JXUBOTHBIX M 4esoBeka. JKenessl
SHJOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleicTBUE TOpPMOHOB. B3auMOCBA3b HEpPBHOU U
SHIOKPUHHOU cucTteM. [ mmoranamo-runodusapHas cucrema.

JdemoHcTpauMu

[Toptper: WU. I1. [1aBnos.

Tabmuubl u cxembl: «OJHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIE BOJOPOCIIHY,
«baktepun», «lIpocrelimmey», «OpraHbl LBETKOBBIX pacTeHuil», «CHUCTEMBI OpraHoOB
IIO3BOHOYHBIX JKUBOTHBIX», «BHYyTpeHHee CTpoeHHEe HAaceKOMbIX», «TkaHuM pacTeHMI,
«Kopuesble cuctembl», «Crtpoenue cteOns», «CTpoeHHe JIHMCTOBOM IUIACTMHKM», «TkaHu
KUBOTHBIX», «Ckener 4venoBekay, «llumeBapurenbHas cuctema», «KpoBeHOCHas cuctemay,
«/IpixarenpHas  cucrema», «HepBHas cucrema», «Koxka», «Mplueunas cucremay,
«BploenurenpHas cucreMa», «DHIOKpPHHHAsA cucreMay, «CTpoeHue MplusDy, «MMMyHHTET?,
«Kumeunononoctusle», «CxeMa NUTaHWUs pacTeHUN», «KpOBEHOCHBIE CHCTEMBI ITO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruzips», «CTpoeHHE IIaHapun», «BHYTpeHHEE CTPOEHME J107KIEBOTO
yepssi», «HepBHas cucrema pwid», «HepBHas cuctema narymku», «HepBHas cucrema
npecMbIKaomuxcs», «HepBHass cuctema nrtuny, «HepBHass cuctema MIEKONMTAIOIINX,
«HepsHas cucrema uenoBekay, «Peduaexcy.

OO6opynoBaHue: CBETOBOW MMKPOCKOI, MUKpOIIpEnapaThl OJHOKJIETOYHBIX OPIaHU3MOB,
MUKpOIIpenaparbl TKaHEW, PAaKOBUHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMbIX, UIJIOKOXKHX, JKHUBbIE
9K3EMIUISIpbl KOMHATHBIX pacTeHUl, repOapun pacTeHUH pa3HbIX OTIEJIOB, BIAXHbIE IpenapaThl
KUBOTHBIX, CKEJIEThI [I03BOHOYHBIX, KOJUIEKIIMK OECII03BOHOYHBIX JKUBOTHBIX, CKEJIET YEJIOBEKa,
o0opysoBaHuE s JIEMOHCTpAlMM [OYBEHHOI'O M  BO3AYIIHOTO IHMTAaHUS PACTEHUH,
pacumierieHust KpaxMaia ©  OElKOB TMoJ JedcTBHeM (epMEeHTOB, 00OpyIOBaHUE IS
JEMOHCTPALMK OIBITOB 110 U3MEPEHMIO KU3HEHHOW EMKOCTH JIETKMX, MEXaHU3Ma JbIXaTEJIbHbIX
JBUKCHUM, MOJIETIN T'OJIOBHOTO MO3Ta Pa3JINYHbIX KUBOTHBIX.

JladopaTopnas padora «/3yueHue TkaHEH pacTCHHI.

Jlaboparopnasi padora «/3yueHne TKaHe# JKUBOTHBIX.

JlabopaTopnasi padora «l3y4ueHne opraHoB IBETKOBOTO PaCTEHUS.

Tema 10. Pa3MHOKeHHe W Pa3BUTHE OPTaHNU3MOB

®DopMBbI pa3MHOXKEHHUSI OPTAaHU3MOB: Oecriooe (BKJIF0Yasi BEreTaTUBHOE) U TI0JIOBOE. Buibl
0ecrooro pa3MHOKEHUS: TIOYKOBaHUE, CIIOPYJIALNS, (pparMeHTalus, KIOHHPOBAHHUE.

[TomoBoe paszmHoxeHue. IlomoBele KkieTkn, nmiau ramersl. Meno3. Cragum Meinosa.
IToBenenne xpomocoMm B Meiio3e. KpoccuHrosep. buonorndeckuil cMbICi Mel03a U IOJIOBOTO
npouecca. Melo3 U ero MecTo B )KU3HEHHOM LIUKJIE OPTaHU3MOB.

IIpen3aponpimieBoe  paszButHe. l'ameroreHe3 'y JKMBOTHBIX. IloylOBBIE  Keme3bl.
OO0pa3oBaHue U pa3BUTHE MOJOBBIX KieTok. CrepmaroreHe3 u ooreHes. CTpoeHHE MOJIOBBIX
KJIETOK.

Omnog0TBOpEHHE M AMOPUOHAIIBHOE Pa3BUTHE XKMBOTHBIX. CHOCOOBI OIUIOAOTBOPEHUS:
Hapy)KHoOe, BHyTpeHHee. [lapTeHorenes.

WNunuBryanbHOE pa3BUTHE OPTaHU3MOB (OHTOreHe3). DMOPHONIOTHS — HayKa O Pa3BUTUU
opranuzMoB. Crtaguu >MOpHOreHe3a >KMBOTHBIX (Ha mpumepe Jsarymku). JpoOmnenue. Tumbl
npobnenus. /lemepmunuposanHoe u HedepMuHuposanwoe Opooaenue. bnacmyna, munuvl
onacmyn. OcoOeHHOCTH OpOOJIeHUs MJIEKONUTAIOMIMX. 3apOJbIIIEBbIE JUCTKU (TaCTPYIISILIMS).
3akiagka OpPraHoB M TKaHEW M3 3apOABIIIEBBIX JMCTKOB. B3anMHOe BiIMsHHE 4acTel
pasBUBAIOIIErOCs 3apojblia (3MOpHOHaNbHAs MHIYKIMA). 3akiajka IJJaHa CTPOCHMS



KUBOTHOTO KaK pe3yjbTaT HUEPAPXMUYECKUX B3aWMOJICUCTBUM T'eHOB. Briusnue Ha
SMOPHOHAIEHOE PAa3BUTHE PA3IMYHBIX (DAKTOPOB OKPYKAOLIEH CPEIbI.

Poct u pasButue xuBoTHBIX. IlocTaomOpumonaneHbIi mepuoi. Ilpsmoe u Hempsimoe
pa3zButue. Pa3Bute ¢ meramMopdo3oM y O€ClO3BOHOYHBIX U TIO3BOHOYHBIX IKHUBOTHBIX.
buonornueckoe 3HaueHUE NPSIMOr0 W HENPSIMOTO PA3BUTHUS, UX PACHPOCTPAHEHUE B MPUPOJE.
Tunsl pocta >XKUBOTHBIX. DaKTOpbl peryisiiMM pocTa >KUBOTHBIX M uenoBeka. Craguu
[OCTAMOPHUOHAIIBHOTO DPAa3BUTHUSl y JKUBOTHBIX M uenoBeka. [leprojpl OHTOreHe3a 4YesloBeKa.
Crapenue U cMepTh Kak OMOJIOrHYECKUEe MPOLECCHI.

Pasmuoxxenne u pasButue pacteHuid. ['amerodur u cnopodut. Meiio3 B KU3HEHHOM
nukie pacrenuid. OOpazoBaHue CIOp B Tpolecce Meio3a. ['ameToreHe3 y pacTeHHUH.
OmnogoTBOpEHHE M pa3BUTHUE PACTUTENBHBIX OPraHu3MoB. J[BONHHOE OIIONOTBOPEHUE Y
I[BETKOBBIX pacTeHuit. OOpa3zoBaHUe U Pa3BUTHE CEMEHH.

MexaHu3Mbl PEryJISILIUY OHTOI€HE3a Y PACTEHUN U dKUBOTHBIX.

JleMoOHCTpaL U

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

Tabmunel u cxembl: «BereraTuBHOE pazMHOKeHUE», «TUIBI OECTIONOr0 Pa3sMHOKEHUS,
«Pa3MHOXEHHE XJIaMUJIOMOHa/bl», «Pa3MHOXEHHE H3BIVIEHB», «Pa3MHOXEHUE THUIIPBDY,
«Meito3», «Xpomocombl», «['amertorenesy», «CTpoeHHE SHULEKIETKH M CIEPMATO30HIa»,
«OCcHOBHBIE CTaJuU OHTOreHe3a», «lIpsmoe u Hempsimoe pa3BuTHe», «Pa3BuTHe Maiickoro
Kyka», «Pa3zBurue capanum», «Pa3Butue JIArymku», «/BoiHOE OMIOJOTBOPEHUE Y IBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOJOJIbHBIX U ABYIOJBbHBIX pAacTEHUN», «OKU3HEHHBIN LUK
MOPCKOM  KammycTbl», <OKM3HEHHBIM LHMKI MxXa», <OKU3HEHHBIA LMK MarnopOTHUKAY,
«KW3HEHHBIN LIUKIT COCHBI».

O6opynoBaHue: CBETOBOH MUKPOCKOI, MUKPOIIpenapaTsl SHIIEKJIETOK U CIIEPMAaTO30UI0B,
Mozelb «L UK pa3BUTHS JISTYIIKI.

Jladboparopnasi pabGora «V3yueHue CTPOCHHS TIOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax.

IIpakTuyeckass padora «BbIsiBIeHHE NMPU3HAKOB CXOJCTBA 3apOJAbIIIEH MO3BOHOYHBIX
JKUBOTHBIX.

JladopaTopnasi padora «CtpoeHne opraHOB Pa3MHOKEHUS BBICIINX PACTCHUN».

Tema 11. I'eHeTHKa — HAyKa 0 HACJIEACTBEHHOCTH U H3MEHYHMBOCTH OPraHU3MOB

Hcropus cTaHOBNIEHHMsS M pa3BUTHS T'€HETHMKU Kak Hayku. PabGoter I'. Menpens, I'. ne
@®puza, T. Moprana. Ponb oTeuecTBEHHBIX Y4Y€HBIX B pa3BUTUU TreHeTuku. Pabotsr H. K.
Konsiiosa, H. U. BaBunosa, A. H. benosepckoro, I'. . Kapnieuenko, 0. A. ®ununyenko, H. B.
Tumodeepa-Pecosckoro.

OCHOBHBIE T€HETUUYECKUE MOHATHUSI U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJUIEIbHBIE
T€Hbl, albTEPHATUBHbIC NPU3HAKH, JOMUHAHTHBIA W PEUECCUBHBIA NPHU3HAK, TOMO3UIOTA,
reTepo3uroTa, 4Mcras JUHUSA, THOpuAbl, reHoTun, (eHoTun. OCHOBHBIE METObl T€HETHKU:
TUOPHUIOTOTHIECKUN, ITUTOJIOTHYECKUH, MOJIEKYIIIPHO-TEHETUYECKHM.

JleMoHCTpanun

[Toprpetsr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1. Basunos, A. H.
benozepckuii, I'. /1. Kapnieuenko, 0. A. ®unumnuenko, H. B. Tumodeer-Pecorckmii.

Tabmuie! u cxembl: «MeTobl TeHETUKIY, «CXEMBbl CKpEIBaHU».

JlaGopaTopHas pa6ora «/[po3oduia kak 00BEKT FTeHETUUECKUX UCCIIEI0BAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH



Monorubpuanoe ckpeunmBanue. IlepBbiii 3akoH MeHaens — 3aKOH €IMHOOOpa3us
ruOpusioB mepBoro nokojenus. IIpaBuno nomuHupoBaHus. Bropoil 3akoH MeHzenss — 3aKoH
pacieruieHus Ipru3HaKkoB. LluTonoruuyeckne OCHOBBI MOHOTMOPUIHOTO CKpeluBanus. ['unoresa
YUCTOTBI FaMeT.

AHamusupyromee  ckpemuBaHue.  [IpoMexyTouHbII  XapakTep — HacJIEJOBAHHA.
PacmenﬂeHHe IMPU3HAKOB TP HCIIOJIHOM JOMHUHHUPOBAHHHU.
Jurubpuanoe ckpemuBaHue. Tperuit 3akoH MeHnens — 3aKOH HE3aBHCHMOTO

HacJIeI0BaHMs MpHu3HaKoB. [{UTOI0rHYecKre OCHOBBI TUTHOPHUIHOTO CKPEIIUBAHHMS.

CueruieHHOe HacnenoBanue nmpu3HakoB. PadoTer T. Moprana. CrienieHHoe Haciae0BaHNE
T€HOB, HAPYLIEHUE CLETUVIEHUS MEXAY F€HaMu. XPOMOCOMHAsl TEOPHUS HACJIEICTBEHHOCTH.

I'eneruka mona. XpOMOCOMHBIM MEXaHU3M OIpEAEIEHUS Iosla. AyTOCOMBI U IOJIOBBIE
XpoMOCOMBI. ['OMOramMeTHbIi M TeTeporaMeTHbIM MoJ. ['eHeTuyeckas CTPYKTypa IOJOBBIX
xpomocoMm. HaciegoBaHue npu3HAKOB, CLIETUICHHBIX C ITOJIOM.

I'enoTun kak nenocrHas cucrema. [lnedoTponus — MHOXKECTBEHHOE JEHCTBUE TE€HA.
MHOKECTBEHHBI ajuieiu3M. B3auMoJelcTBue HEaUIebHBIX T€HOB. KOMIUIEMEHTapHOCTD.
Onucras. [Tonumepus.

['eHeTnueckuii KOHTPOJb pa3BUTHUS PACTECHUM, JKUBOTHBIX M YEJIOBEKA, a TaKXe
(U3BHOIOTHYECKUX  TIPOIIECCOB, TIOBEIEHHUS W KOTHUTHUBHBIX (yHKImA. ['eHeTmdeckue
MEXaHU3Mbl CUMOHMOTEHEe3a, MEXaHU3Mbl B3aUMOJCHCTBUS «XO3SIMH — Tapa3suT» U «XO35UH —
MHUKpOOHOMY. ['eHeTHYeCKre acreKThl KOHTPOJIS M U3MEHEHHUs HACJIeICTBEHHOW MH(OopMaIuu B
MOKOJICHUSIX KJIETOK U OPraHU3MOB.

JleMoOHCTpaLuu

IToptpetsr: I'. Menpnens, T. Mopras.

Tabmunpl u cxemsl: «I[lepBblii 1 BTOpOW 3akoHBI MeHaens», «Tpetuit 3akoH MeHuemns»,
«Ananuzupymrliee ckpemuBanuey, «Hemnonnoe noMuHrpoBanue», «CLEIIEHHOE HACIeJOBaHUE
MPU3HAKOB y Apo30huiibh», «I eHeTnka moyay, «Kapuorum denoBekay, «Kapruotum aApo30Qpuib,
«Kapuotun ntuub», « MHOKECTBEHHBIN AJJIENU3M», «B3anMoneiicTBre reHOBY.

O6opynoBaHue: MOAENb A JAEMOHCTpPAIlMU 3aKOHOB €IUHO00pasusi THOPUAOB MEPBOTO
MOKOJIEHUS] U PACLICIUICHUS] MPU3HAKOB, MOJENb JUIsl JEMOHCTPAIMM 3aKOHA HE3aBUCHUMOIO
HACJIEIOBAHUS IPU3HAKOB, MOJICIIb JJISl IEMOHCTPAlMU CUEIUICHHOTO HACJICIOBAHUS TPU3HAKOB,
CBETOBOM MUKPOCKOII, MUKpompenapar: «Jpo3zodumnar.

IIpakTuyeckas paGora «l3ydyeHue pe3ynbTaTOB MOHOTHOPUIHOTO CKPEIIMBAHUS Y
TIPO30(UITBD».

IIpakTnyeckas padora «M3ydyeHue pe3yiabTaTOB JAUTHOPUIHOIO CKPEIIMBAaHUSA Y
IpO30(UITBI».

Tema 13. 3aKoHOMEpPHOCTH H3MEHYHBOCTH

BzaumopeiictBue reHotuna u cpenbl npu ¢GopmupoBaHuu ¢eHotumna. M3MEeHUYHBOCTh
npu3HakoB. KadecTBeHHbIE W KOJMYECTBEHHBbIE NpPU3HAKH. BHABI  H3MEHYMBOCTU:
HEHACJICICTBECHHAs 1 HACJICICTBECHHAS.

Monudukaronnas U3MEHUYUBOCTh. Ponb cpeasl B (opMUpoBaHUHM MOIUGMDUKAIIMOHHON
u3MeHunBocTH. Hopma peaknuu mpu3Haka. BapuannoHHBIA psii ¥ BapuanmoHHas kpusas (B.
Horanucen). ColicTBa MOIU(UKAIIMOHHOW H3MEHYMBOCTH.

I'emotunmueckass W3MeHUMBOCTL. (CBOWCTBA TEHOTHIIMYECKOM W3MEHUYMBOCTH. BUIBI
TeHOTUITNYECKOW M3MEHYUBOCTH: KOMOMHATHBHAS, MyTallHOHHASI.



KoMmOnHaTuBHas M3MEHUYMBOCTh. Mel03 M MOJIOBOM MPOIECC — OCHOBA KOMOWHATHUBHOMN
U3MEHUYUBOCTH. POJTh KOMOWHATUBHOM M3MEHUYUBOCTH B CO3JAHUH T€HETHYECKOTO Pa3HOOOpa3us
B IIpeJieax OJTHOTO BU/A.

MyTtanonHass W3MEHYMBOCTb. BHIbI MyTanuii: T€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CHoHTaHHBIE W WHAYLUUMPOBAHHBIE MYyTalUM. SInepHBbIE M IUTOILIA3MAaTUYECKUE MYTalUU.
Comaruueckue W MoJoBble MyTauuu. [IpuymMHBI BOSHUKHOBEHHS MyTauuil. MyrareHsl U UX
BIMSHUE HA OPraHu3Mbl. 3AKOHOMEPHOCTH MYTALIMOHHOIO Ipoliecca. 3aKOH TOMOJIOIMYECKHUX
psAnoB B HaciencTBeHHoW u3MmeHumBocTH (H.M. BaBwmiioB). BHesnmepHas W3MEHUMBOCTH W
HACJIEJACTBEHHOCTb.

JleMoOHCTpaL U

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

Tabmuupel U cxembl: «Buasl H3MEHUHMBOCTHY, «Moau(UKaMOHHAS W3MEHUYHUBOCTHY,
«KomOuHaTuBHAsT ~ M3MEHYHMBOCTH»,  «Meio3»,  «OminogorBopenue»,  «l'eHeTnyeckue
3a00JieBaHUs YelloBeKa», «Buapl MyTanuii».

OOGopynoBaHue: >KMBbIE U TepOapHbIC HK3EMIUISIPhl KOMHATHBIX PACTEHUU, PHUCYHKH
(dotorpadun) >KMBOTHBIX C Pa3IMYHBIMU BUJAMU U3MEHUYHBOCTH.

JlabopaTopnass pabora «McciemoBaHuE 3aKOHOMEPHOCTEH  MoAM(UKAIIMOHHOMA
n3MeHYnBOCTH. [locTpoeHre BapHallMOHHOIO psijia U BApUALIMOHHOW KPUBOW.

IIpakTnyeckas padora «MyTtanuu y 1po30¢p bl (Ha TOTOBBIX MUKPOIPENapaTax).

Tema 14. I'eHeTHKA YeJIOBEKA

Kapuotun uenoBeka. MexayHapoaHasi NporpaMMa HCCIEIOBAaHUS TI'€HOMa YeJIOBEKa.
MeTobl U3YYCHUS TCHETUKH YEJIOBEKA: MeHEAIOTHUECKUM, OJM3HEIOBBIN, IUTOTCHETHICCKHIA,
HOMYJISIIMOHHO-CTaTUCTUUECKUH, MOJEKyJIsspHO-reHeTuueckuil. COBpPEMEHHOE OIpeeeHne
TE€HOTHIIA: TOJIHOT€HOMHOE CEKBEHUPOBAHKUE, TEHOTUIIMPOBAHUE, B TOM yHciie ¢ nomoubto [11[P-
ananuza. HacnencrBennsie 3a0oeBanus yenoBeka. [ eHHbIE 1 XpOMOCOMHBIE 0OJIE3HU YEJIOBEKa.
Bonesnun ¢ HacneACTBEHHON MPEAPACIONOKEHHOCThI0. 3HAYEHHWE MEAMIIMHCKONW T'E€HETHUKH B
NPEIOTBPALICHUN M JIEYEHUU TIeHETUYECKUX 3a0o0JieBaHUM 4YesloBeKa. MeauKo-TreHeTH4YecKoe
KOHCYIbTHpOBaHHE. CTBONOBBIE KIETKU. [IOHsATHE «T€HETHUECKOr0 Ipy3a». DTHUECKUE aCIIEKThI
WCCJIEIOBAaHHM B 00JIaCTH pEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enetndeckue (GakTopbl MOBBIMIEHHONW UYYBCTBUTEIBHOCTH 4YENOBEKAa K (DHU3UYECKOMY H
XUMHUYECKOMY 3arpsi3HEHUIO OKpyKarouleil cpenbl. ['eHeTmueckas MpenpacrnoiokeHHOCTh
YeJI0BEKa K MaTOJIOTHSIM.

JleMoHCTpan U

Tabmuuel u cxembl: «Kapuotun uenoBekay, «MeToabl M3ydeHHs] TEHETUKHU UYEIOBEKay,
«I'eHeTnueckue 3a00J€BaHUs YETOBEKAY.

IIpakTuyeckas padora «CocTaBieHue U aHAIU3 POJIOCIOBHOW.

Tema 15. Ceniekuusi OpraHu3MoB

JomecTukanusi M CeJNeKIUs. 3apOoXKACHUE CEJNICKIMU W JoMmecThkanuu. Yyenue H. U.
Bagunosa o LlenTpax mpoucxo/1eHus: 1 MHOrooOpa3usi KyJlIbTYPHBIX pacTeHui. Ponb cenexnuu
B CO3/JIaHMM COPTOB pacTeHUW U mnopoa KUBOTHbIX. CopT, mopoja, mTaMM. 3aKOH
TOMOJIOTUYECKHUX PSAOB B HacieAcTBeHHOM m3meHunBoctu H. WM. BaBunona, ero 3Hauenue s
CEJIEKIIMOHHOM paboTHI.

Metopl cenekiMoHHOM paboThl. MickyccTBeHHBIN 0TOOP: MacCOBBIN U MH/IMBUTYaTIbHBIM.
Dranbl KOMOWHAIIMOHHON ceNeKiuu. VcnbiTanne Mpou3BOAUTENEH MO MOTOMCTBY. OTOOp MO
TEHOTHUITY C TMOMOIIBIO OIIEHKU ()EHOTUIIa TOTOMCTBA U OTOOP MO TEHOTHUITY C MOMOIIBIO aHATH3a
JHK.



HckyccTBeHHBIM MyTareHe3 Kak METOJ CEJEKIIMOHHOW paboTel. PamuanvoHHBIR 1
XUMHUYECKHI MyTareHe3 KaK WCTOYHHK MYTalWid y KYJIbTYpHBIX (OpPM OpraHu3MOB.
Hcnonb30BaHuE TEHOMHOTO pPENaKTUPOBAaHHS U MeEToAoB pekoMOmHaHTHBIX JIHK mms
MOJIy4EHUSI UCXOTHOTO MaTepHralia Jisl CEJIEKLUU.

[Tonyuenune mnonumionnoB. BuyTpuBumoBas rulpunuzanus. bIU3KOpPOICTBEHHOE
CKpelUBaHue, WK HHOpUIUHT. HepoacTBEHHOE CKpelMBaHue, Wik ayTOpuauHr. ['eTeposuc u
ero mnpuuuHbL. Vcmonp3oBaHwe rerepo3uca B ceneknuu. OrananéHHas TUOpUIU3aIAL.
[Ipeogonenue Oecruiogusi MEXBHIOBBIX T'HOpUAOB. JIOCTH)KEHMSI CEJEKLMH pPACTEHUH U
JKUBOTHBIX. «3€1E€Has pegoNoOYUsLY.

CoxpaHeHHEe U U3YYCHHE T€HETUYECKHUX PECypCOB KYJIbTYPHBIX PACTEHMM W HMX JUKUX
pOIUYei ISl CO3J]aHMSI HOBBIX COPTOB M THOPHUIOB CEIbCKOXO3SMCTBEHHBIX KYIbTYp. HM3yueHue,
COXpaHeHue U YnpaeieHue 2eHemudecKUMU pecypcamiu CelbCKOX03AUCMBEHHbIX U NPOMbLCI0BbIX
HCUBOMHBIX 8 YeNAX YIYYUleHUs CYUeCmeyouux U co30aHUs HO8bIX NOPOO, TUHUL U KPOCCO8, 8
MOM YUucie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYUHBIX UCCIe008aHUL, NepedosbiX udel U
nepcneKmuBHbIX MexHoI02Ul.

JdeMoHcTpannn

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

Tabmumer 1 cxembl: «L{eHTpBI MPOUCXOXKICHUS U MHOTO00pa3us KyJIbTYPHBIX PACTCHUI,
«3aKOH TOMOJIOTMYECKHX PSJIOB B HACJIEACTBEHHON W3MEHYMBOCTH», «METOIbl CEIEKLUHN»,
«Otnanénnas rubpuaunzanusy, «MyTareHes3y.

Jladoparopnasi pa6ora «/3yueHne COpTOB KyJbTYPHBIX PACTEHUN M MOPOJ JOMAIIHUX
JKUBOTHBIX.

JlaboparopHasi padora «/3yueHrne METOJ0B CEJIEKIIUU PACTCHUII.

IIpakTnyeckas padora «lIpuBuBKa pacTeHUIN».

Ikekypeusi «OCHOBHBIE METO/BI M JIOCTH)KEHUS CEJIEKIIMM PAaCTEeHUM M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TUIEMEHHYI0 (epMy, COPTOMCIBITATENHHBIM y4acTOK, B TEIUTMYHOE
X035IUCTBO, B 1a0OPaTOPHIO arpOYHUBEPCUTETA WIIH HAYYHOTO IICHTPA)».

Tema 16. BuoTeXHOJIOTHA M CHHTeTHYECKAasi OHOJIOTHSA

OOBEKTHI, HCNOJIB3yeMble B OHMOTEXHOJIOTMHM, — KJIETOYHBIE M TKAHEBBIE KYJBTYPHI,
MHUKPOOPTaHU3MBI, HMX XapaKTepUCTHUKA. TpaJuIIMOHHAas OWOTEXHOJIOTHS: XJeOoleueHue,
MOJTy4YeHUE KHUCIOMOJIOUHBIX MPOIYKTOB, BUHOAENUE. Mukpoduonoruueckuii cuate3. OObeKThI
MUKpoOHoIornyeckux TexHomoruii. [I[ponsBoactso Oeiaka, aMUHOKUCIOT U BUTAMHHOB.

Co3manre  TEXHOJOTMM W  HMHCTPYMEHTOB  IICJICHANPABJICHHOTO  W3MEHEHUs |
KOHCTPYHPOBAHUSI TEHOMOB C LIE€JIbIO TTOJIYYEHHSI OPraHU3MOB U MX KOMIIOHEHTOB, COAECPKAIINX
HE BCTpEYaroIuecs B MPUPoae OMOCUHTETUYECKHE MYTH.

Knerounass unxxeHepus. MeTtoasl KynbTyphl KJIE€TOK M TKaHEHl pacTeHUH MU >KMBOTHBIX.
Kpuobanku. Comartnueckas ruOpuauzanuss U coMaTH4eckuil smOpuorenes. Mcmonb3oBaHue
rariousioB B CEJEKIMU pacTeHuil. VCKyCCTBEHHOE OIUTOAOTBOpPEHUE. PeKOHCTpyKIUs
SUIIEKJIETOK W KIIOHUPOBAHUE KUBOTHBIX. METO/ TpaHCIUIAHTALIMU SJEP KIETOK. XPOMOCOMHAs
U TEeHHas WHXeHepus. VICKycCTBEHHBIN CHHTE3 reéHa W KOHCTPYHpPOBaHHE PEKOMOMHAHTHBIX
HHK. Cozoanue mpanceennvix opeanuzmog. JIOCTHXKEHUS U TIEPCIICKTHUBBI XPOMOCOMHOU H
TEHHON WH)KCHEPUU. DKOJIOTHUECKUE U ITHUECKHUE MPOOIeMbl TCHHOM MHKEHEPHUH.

Meaunuackue onorexnonorun. [loctrenomuas mudposas menununa. [IIP-quarnocTuka.
MeTab010MHBIN aHaIH3, TEHOIIEHTPUYECKHIA aHAIN3 TIPOTEOMa YeI0BeKa JIJIsl OLIEHKH COCTOSHUS
ero 3710poBbs. Mcmonp30BaHWE CTBOJIOBBIX KJIETOK. TapretHas Tepamus paka. 3D-



OnouHXeHepusi [UIsl pa3paboTKu (PYHIAMEHTaJbHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHUH,
CO3MaHMSI KOMIUICKCHBIX TKAaHEW COYETaHMEM TEXHOJOTHA TPEXMEPHOTO OWONMPUHTUHTA U
ckaddonaunra 15 perieHus 3a/1a4 MePCOHATU3UPOBAHHON METUIIUHBI.

Coznanue BEKTOPHBIX BAaKLUMH C LEJIbI0 OOecreyeHus: KOMOMHUPOBAHHOW 3alIUTHI OT
Bo3Oyauteneri OPBU, yctaHoBiIeHHE MOJICKYJISIPHBIX MeXaHU3MOB (GyHKuuoHupoBanus PHK-
COJIepKAIX BUPYCOB, BHI3BIBAIOIINX 0CO0O OMAcHbIE 3a00JIeBaHHS YeTIOBEKA U )KUBOTHBIX.

JleMoOHCTpaL U

Tabmunpr u  cxembl: «lcrnonp30BaHUE  MHUKPOOPraHM3MOB B MPOMBIIUICHHOM
pou3BOJICTBEY, «KileTounas nunxenepus», «I'eHHass HHKEHEPUsI».

JlaGopaTopnasi pa6ora «l3yueHrne 00bEKTOB OMOTEXHOIOTHI.

IIpakTuyeckas padora «llonyyeHrne MOJIOUHOKHUCIIBIX MPOIYKTOBY.

IKekypeusi «buoTexXHONOrHs — BayKHEIIas MPOU3BOAUTENbHAS CHIIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOACTBO).

11 KJIIACC

Tema 1. 3apoxkaeHue ¥ pa3BUTHE IBOJIOIUOHHBIX NPeCTABJIEHNA B OMOJIOTHH

OomonnonHas teopus Y. Jlapsuna. [Ipennocbuiku BO3HUKHOBEHMS 1apBUHU3MA. JKU3Hb
Y Hay4dHas JnearenpHocTs Y. JlapBuHa.

JBuwxymue cunel 3Boitouuu  BugoB 1o Y. JlapBuHy (BbICOKas MHTEHCUBHOCTD
pPasMHOXKEHHUsI OpPraHU3MOB, HACJIEACTBEHHAas: HM3MEHUYUBOCTh, OOppba 3a CylIecTBOBaHHE,
€CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Od¢opmanenue cunrerndeckoid Teopuu 3Bosonnu (CTI). HelitpanbHas Teopusi 3BOJIIOLUH.
CoBpeMeHHas ABOJIOIMOHHAS OMOJOTHA. 3HAUYEHHE HBOJIOIMOHHONW TEOpUH B (HOPMUPOBAHHU
€CTECTBEHHO-HAYUYHOW KapTUHBI MUDA.

JdeMoHcTpannn

[Toptpersr: Apuctorens, K. Jlunneit, K. b. Jlamapk, O. XK. Cenr-Unep, XK. Kioswe, Y.
Hapsuwn, C. C. Yerepuxos, 1. U. llImansraysen, [Jx. Xonaeitn, J. K. benses.

Tabmuupl n cxemsbl: «Cucrema xuBoi npupoasl (mo K. JlunHero)», «JlecTHuna >KUBBIX
cymectB (mo Jlamapky)», «MexaHusm (opMuUpoBaHHs NPUCHOCOONEHUN Yy pacTeHHd u
#KUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapuipyra nyremectsus Y. lapsuna», «Haxonku Y.
HapBuna», «Dopmbel O60ppOBI 3a cymiecTBoBaHue», «llopoasl romyOei», «MHoroobpasue
KyJIBTYpHBIX (hopM KamycThl», «[loposbl JOMAIIHUX KUBOTHBIX», «Cxema 00pa30BaHUS HOBBIX
BuaoB (mo Y. [lapBuny)», «Cxema COOTHOLIEHHS ABIKYLIUX CHJI 3BOJIOLUMN», «OCHOBHBIE
MOJIO’KEHUSI CUHTETUUYECKOM TEOPUHU IBOJTIOLIUN Y.

Tema 2. Mukpo3sBosonus 4 eé pe3ybTaThl

[Tomymsiuust kKak 2nI€MEHTapHas €AMHHMNA SBOMOLMH. COBpEMEHHBIE METOJbI OLEHKU
TeHETUYECKOr0 pa3Ho00pa3us U CTPYKTYpbI MoNyssiiuid. MI3meHenune reHodoH1a MOMysIuy Kak
AJIEMEHTApPHOE SBOJIOLMOHHOE SIBJIICHHE. 3aKOH reHernueckoro pasHoBecus [[x. Xapau, B.
Baitabepra.

OnemeHTapHble (DAKTOpPHl (IABMIKYIIME CHJIBI) HBOJIONMM. MyTallMOHHBIA Tpolecc.
KomOunatuBHass m3aMeHuuBOCTh. [lpeli reHoB — ciiyyaiiHble HEHaANpaBICHHbIE W3MEHEHHUs
YacTOT ayuiesie B momymsiusax. D(PdekT ocHoBaTens. Ipgexm OYymvLIOUH020 20PIbIUKA.
CHuoicenue 2enemuuecko2o paznoodpaszus. npudunvl u creocmeus. Illposenenue 3¢ppexma
Opeugha cenoé 6 Oonvwux u marelx nonyaayuax. Murpanun. M307sM0Ms  TOMYJSIIMMN:
reorpaguueckas (IpOCTpaHCTBEHHAs ), Ouoornyeckas (penpoayKTHBHAS).



EcrecTBennbiii oTOOp — Hamparisiomuid (aktop s3Bosonuu. DOpMBI €CTECTBEHHOTO
orbopa: NBMXKYIIMN, CTaOWIM3HUPYIOIIMKA, pa3phIBAIONINKM (qu3pynTuBHBEIA). [lonoBoii oTOOp.
Bo3HMKHOBEHME 1 ABOJIIOLINS COLIMATILHOTO ITOBECHMS )KUBOTHBIX.

[TprcnocoOneHHOCTh OpraHU3MOB KaK pe3ysbTaT MMKPO3BOIIONMU. Bo3HUMKHOBEHUE
npucnocoO1eHnit y opranu3zmMoB. Apomopdo3ssl u uauoagantanuu. Ilpumepsl npucnocodaeHni
y OpraHum3MoB: Mopdonorndeckue, QHU3NOIOrUYECKHE, OWOXUMHUYECKUE, MOBEICHUECKHE.
OTHOCHUTEIBHOCTH MPUCTIOCOOTICHHOCTH OPTaHU3MOB.

Bun, ero xpurepuu u cTpykTypa. BumooOpazoBaHue Kak pe3yslbTaT MHUKPOIBOJIIOLMH.
N3onsauus — ximroueBoil ¢dakrop BupooOpazoBanus. Ilytm u cnocoObl BHI00Opa3oBaHUs:
ajionaTpuieckoe  (reorpauyeckoe), CUMIATPUYECKOE (PKOJIOTUYECKOE), «MTHOBEHHOE)
(monurutonnM3anus, rudpuau3anys). JIuTeabHOCTh YBOIIOIMOHHBIX IMPOIECCOB.

MexaHu3mbl GOpMHUPOBAHUS OHOJIOTHYECKOTO pa3HO0Opa3usl.

Ponp 3BOMrOnMOHHOM Ouojoruu B pa3pabOTKE HayyHBIX METOJOB COXPAaHEHUS
6unopazHooOpaszus. MUKPOIBOMIONUS W KOIBOJIOLUS IMApa3sUTOB U HMX XO035eB. MeXaHU3MbI
(GOpMUPOBAHUS YCTOHYMBOCTH K aHTHOMOTHKAM U CITIOCOOBI OOPHOBI C HEH.

JdeMoHcTpannn

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

Tabmuubt u cxembl: «MyTalmOHHAs U3MEHUYNBOCTEY, «llomysSIOHHas CTPYKTypa BUAAY,
«Cxema mposiBIeHMs 3akoHa Xapau—BaiinOepra», «/IBHKyIiMe CHIJIBI  3BOJIIOLUMY,
«DKOJOTHYeCcKass H30JSLMs MONy/sIMiA ceBaHCKOM (openn», «l'eorpaduueckas H30ALUA
JMCTBEHHUIIBI CUOMPCKOM U JIMCTBEHHULBI Jaypckoi», «llomynsaunoHHble BOJIHBI YUCICHHOCTU
XUIIHUKOB U KepTB», «(Cxema JeHCTBUS €CTECTBEHHOro o0TOopa», «Popmbl OOpbOBI 3a
CYILLICCTBOBAHUEY, «MHpycTpuanbHbId MEJIAHU3MY, «Kussie HCKOIIa€MBIE»,
«[ToxpoBuTENbCTBEHHAs: OKpacka >XMBOTHBIX», «llpemynpexnaromias okpacka >KUBOTHBIX»,
«®Puznonoruueckue agantanun», «IIprucrnocob6IeHHOCTh OPraHu3MOB U €€ OTHOCUTEIbHOCTHY,
«Kpurepun Buma», «Bunpl-nBoiinukn», «Crtpykrypa BHaa B 1npupoge», «CrocoObl
BUJ000pazoBanus», «l'eorpapuyeckoe BHIOOOpa3oBaHME TpEX  BUIOB  JIAHABIIIEHY,
«DKOJIOTHYECKOe BMJI000pa3oBaHMe BHUJOB CHHUI, «[lomummonasl pacteHuit», «KamycTHo-
peleuHblii THOpUI.

OOGopynoBanue: repdapuyl pacTeHUM, KOJUICKIIMM HACEKOMBIX, Uydelsia MTUIl U 3BEpeil C
IpUMepaMu pa3jMYHbIX MPUCIOCOOJIEHNH, yydyena NTHUIl U 3Bepei pa3HbIX BHUJIOB, repdapuu
pacTeHui GJIM3KUX BUI0B, 00Pa30BaBIIMXCS PA3IMUHBIMU CIIOCOOAMH.

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

Jladoparopnasi paGora «lIpucrnocobiieHuss OpPraHU3MOB W HMX OTHOCUTEJIbHAs
1EJIECO00PA3HOCTHY.

JlaGopaTopHnas pa6ora «CpaBHeHHE BUJIOB 110 MOP(HOIOTHIECKOMY KPUTEPHUION.

Tema 3. Makpo3Bo/onusi M €€ pe3yJbTaThl

MeTtobl u3yueHus: MakposBotoluy. [laneonTonornyeckue MeToAbl U3y4E€HUS SBOIOIHH.
[TepexonHbie GopMbI U PUIIOTEHETUYECKUE PSAIbI OPTAaHU3MOB.

Buoreorpadpuyeckne ™meronasl wu3ydeHus osBomonuu. CpaBHeHue ¢uopbl U (payHbI
MaTEepHKOB U OCTpOBOB. bruoreorpapuyeckue odnactu 3emau. BUabl-3HIEMUKN U PETUKTHI.

OMOpPHOIOTHYECKHE U CPaBHUTEIbHO-MOP(HOIOTUYECKUE METOMAbI M3YYEHHS SBOJIOIHH.
['eHeTnyeckue MeXaHU3Mbl 3BOJIOLUU OHTOTE€HE3a W TMOSIBICHUS 3BOJIOIMOHHBIX HOBIIECTB.
['oMosiornyHble ¥ aHAJIOTMUYHbIE OpraHbl. PynuMeHTapHbIe OpraHbl U aTaBU3Mbl. MOJNEKYISpHO-
reHeTHYecKrue, OHOXMMUYECKHMEe M  MaTeMaTH4eCKhe METOJbl  HM3YYEHHs]  HBOJIOLHH.
['omonornynsie renbl. CoBpeMeHHbIE METOIbI TOCTPOSHUSI (PUIIOT€HETHUECKHX JEPEBLEB.



XPOMOCOMHBIE MyTallUi U YBOJIIOLMS TEHOMOB.

OO6mue 3akoHOMEpHOCTH (TTpaBmIIa) SBOMIOIMH. HeoOpaTuMocCTh dBOMOIMN. A TalITUBHAS
panuanusa. HepaBHOMEpPHOCTh TEMIIOB BOJIIOLIMH.

JdemoHcTpauMu

[Toptpetsi: K. M. bap, A. O. KoBanieBckuii, @. Mroiep, J. ['ekkensb.

Tabmuiel U cxeMbl: «DWIOTCHETUYECKUH PSJT JIOMIATN», «APXEONITEPUKCY, «3BEPO3YyObIe
auiepsl», «Cterouedans», «Punnodure», «CeMeHHbIe MAaNOPOTHUKNY, «buoreorpapuyeckue
30HBI 3emiun», «/lpelip koHTHHEHTOB», «PemukThl», «HauanbHble craguu >MOPHOHAIBHOIO
pa3sBUTHA  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMYHBIE M  QHAJIOTMYHBIC  OpraHbl»,
«PynumeHTB», «ATaBU3MBI», «XpOMOCOMHBIE HAOOpBHI YEIIOBEKAa W IMIMMIIaH3e», «[ JIaBHBIE
HaIMpaBJICHUS 3BOIIONUNY, «O0IIHe 3aKOHOMEPHOCTH 3BOJIIOLIUNY.

OO6opynoBaHue: KOJJIEKIMM, TIepOapuu, MYJSKM HMCKONAeMbIX OCTAaTKOB OpPIaHHU3MOB,
MYJISDKM TOMOJIOTHYHBIX, QHAJIOTMYHBIX, PYAMMEHTApHBIX OPraHOB M aTaBU3MOB, KOJUICKLIUU
HACEKOMBIX.

Tema 4. IIpoucxosxnaeHue u pa3BuTHe )KU3HU HA 3emJie

Hayunble rumore3bl HpPOMCXOXAEHUS KM3HM Ha 3emie. AOHOreHe3 M MaHCHepMus.
JloHay4Hble NpEACTaBICHUS O 3apOKJICHUM JKU3HU (KpealuuoHu3M). ['Mmore3a MOCTOSHHOTO
camo3apo>KJIeHUs )KU3HU U e€ onpoBep:keHue onsitaMu @. Penu, JI. Cnannanuanu, JI. IMactepa.
[TpoucxoxaeHue KU3HU U aCTPOOUOJIOTUS.

OcHOBHBIE 3Tanbl HeOpraHuyeckoi »Bosronuy. [InanerapHas (reosoruyeckas) 3BOJIOLUS.
XuMHUUecKasi 3BOJIOLMS. AOHOreHHBIH CHUHTE3 OPraHMYECKHX BEILIECTB W3 HEOPraHUYECKHUX.
Onbir C. Mumepa u I'. FOpu. OOpa3oBanue monumepoB u3 MoHoMepoB. KoamepBarhas
runore3a A. W. Omnapuna, rumore3a nepBuuHoro OynboHa JIk. XomgeiHa, reHeTuyeckas
runoteza I'. Mémnepa. Pubosumbl (T. Yek) um rumoreza «mupa PHK» VY. T'mnbGepra.
dopmupoBaHue MeMOpaH U BOZHUKHOBEHHUE ITPOTOKIICTKH.

Uctopuss 3emnu u wmeroabl €€ wu3yueHus. lVckomaeMble OpraHMYECKHE OCTaTKU.
['eoxpononoruss u e€ wmeronsl. OTHocUTENnbHasE M aOCONIOTHAsE  T'€OXPOHOJIOTHS.
['eoxpoHOIOrMUecKas Kaja: S0Hbl, 3pbl, IEPUOBI, JTIOXH.

HauvanpHble 3Tanbl opraHnyeckoi sBosronud. llosBiieHnEe W 3BOMIONMS MEPBBIX KIETOK.
Oponronusi Meraboiu3zMa. Bo3HukHOBeHue mepBbIXx 3KocucTeM. CoBpeMEHHbIE MHMKPOOHbBIE
OMOMIEHKM Kak aHajor mnepBbiX Ha 3emiie coobmectB. Crtpomaronutsl. [IpokapuoTtsl u
DYKapUOTBHI.

[TpoucxoxaeHue sykapuoT (CUMOMOTeHe3). DBONIOIHOHHOE MPOUCXOXKIACHHE BHPYCOB.
[TpoucxoxaeHne MHOTOKJIETOUYHBIX  OpPraHW3MOB. BO3HUKHOBEHHWE OCHOBHBIX TPy
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tanbl 3BOJIIOLMU BHICIIUX pacTeHud. OCHOBHBIE apoMOp(03bl pPAaCTEHUH.
Beixon pacrennii Ha cymy. llosiBleHHMe CHOpPOBBIX pAacTeHHWHI M 3aBOE€BaHUE HMMM CYIIH.
Cemennble pactenus. [IporcxoxaeHne HBETKOBBIX PaCTEHUH.

OcHOBHBIE 3Tallbl 3BOJIIOIUHM KUBOTHOrO Mupa. OCHOBHbIE apoMoOp(03bl KUBOTHBIX.
Bengckas ¢ayna. KemOpuiickuil B3pbIB — MOSIBIICHHE COBPEMEHHBIX THIOB. [lepBble XOpJ0BbIe
XKHUBOTHBIC. J)KHU3Hb B BOjie. DBOJIONUS MO3BOHOUHBIX. [Iporcxoxnenne ampuduii U penTHIIHiA.
[Tpoucxoxaenne miekonuTaronmx W OTUI. [lpuammn kmoueBoro apomopdoza. OcBoeHue
0eCr03BOHOYHBIMH U TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3BuTHe x13HM Ha 3emile 110 3paM U NEpUOaM: apXxel, IpOTepo30i, Naieo30M, ME30301,
KaifHo30M. OOmas XapakTepUCTHKa KIUMaTa W TeoJIorMYeckux ImporeccoB. [losBieHue u



pacuBeT XapaKTEepHBIX OPraHU3MOB. YTJIe0Opa3oBaHUE: €ro YCJIOBHS U BIUSHUE Ha Tra30BBIN
cocTtaB aTMoc(hephl.

MaccoBbie BBIMUpPAHUSI — SKOJOTUYECKHE KPU3UCHI mpouuioro. IIpuunnsl U ciaeacTBus
MacCOBBbIX BbIMHpaHH. COBPEMEHHBIN IKOJIOTHYECKUN KpHU3HUC, ero ocoOeHHocTH. [Ipobiema
coxpaHeHHs OnopazHooOpa3us Ha 3emiie.

CoBpeMeHHass cUCTeMa OpraHuuecKkoro mMupa. [IpuHIMIBI Kiaccu(UKauyd OpraHU3MOB.
OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI OPraHU3MOB.

JdemMoHcTpauMu

[Toptpets: ®@. Penu, JI. Cnamnanuanu, JI. [Tactep, . . Meunukos, A. U. Onapun, [Ix.
Xonaeitn, I'. Mémnep, C. Munep, I'. FOpu.

Tabmumer u cxembl: «Cxema ombita @. Penuy», «Cxema ombita JI. ITactepa mo u3ydeHuto
caMoO3apokJIeHusl )ku3Hm», «Cxema omnbita C. Musnepa, I'. FOpu», «Otanbsl HeOpraHUYECKOM
3BOIIOLMNY, «l'eoxpoHosiornueckas mkana», «HadanpHble 3Tanbl OPraHUYECKON IBOJIFOLUNY,
«Cxema o0Opa3oBaHUsI DJYyKapuoT myTéM cuMOuorenesa», «CucremMa >KHBOH MPHPOIBI»,
«Ctpoenue Bupyca», «Apomopho3sl  pacTeHul», «PuHHOOUTHY, «OIHOKIETOYHBIE
BOZOpOCIN», «MHOIrOKJIETOUHblE BoJgopociany, «Mxu», «llanoporHuku», «l onoceMeHHbIE
pacteHus», «Opranbl LBETKOBBIX pacTeHuil», «(Cxema pa3BUTUS IKMUBOTHOIO MHUpPay,
«ApomMop¢o3sl  KHBOTHBIX», «lIpocreiimme», «KumeunononoctHsie», «llmockue dYepBu»,
«YneHucToHorue, «PBIOBDY, «3eMHOBOIHEICY, «IIpecmbikarommuecs», «lITunp,
«Munekonutatroue», «Pa3BuTue IKM3HM B apxeWckoll aspey», «Pa3BuTHe KHU3HU B
MPOTEPO30MCKON 3pey, «Pa3BuUTHE XKU3HU B MNaAEO30MCKOM 3pe», «Pa3BuTHe KU3HU B
Me3030lCcKOil 3pe», «Pa3BuTve XKU3HM B KallHO30HCKOM »3pe», «CoBpeMeHHas cucrema
OpPraHUYECKOI0 MUPaA».

O6opynoBanue: repOapud pacTEHUN pa3IUYHBIX OTIENOB, KOJJIEKIUU HACEKOMBIX,
BJIQXKHBIE Ipenaparbl >KMBOTHBIX, PAaKOBHUHBI MOJUIFOCKOB, KOJUIEKIIMM HIJIOKOXKHX, CKEJIETHI
MIO3BOHOYHBIX JKMBOTHBIX, 4Yydeja NTHUIl U 3BEPEH, KOJUIEKIMH OKAaMEHEJIOCTEH, IOJIEe3HBIX
HCKOIIAaeMBbIX, MYJISKA OPIraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryaabnas JaboparopHasi padora «MonenupoBanue onbiToB Muiepa—tOpu 1o
U3y4EHHIO a0MOT€HHOI0 CHHTE3a OPIraHUYECKUX COeIMHEHUH B TIEPBUYHOM aTMOchepey.

Jladboparopnasi pabora «/3ydyeHne M ONUCAaHWE HCKOIMAEMBIX OCTATKOB JIPEBHUX
OpPraHU3MOB.

IIpakTnueckass padora «lI3yueHne o0OCOOEHHOCTEW CTPOEHHUS PACTEHUH pa3HBIX
OTJIEJIOBY.

IIpakTuyeckas padora «3yueHne ocoGEHHOCTEN CTPOEHHUS MO3BOHOYHBIX KUBOTHBIX ).

Tema S. IIpoucxoxaeHue 4ej10BeKa — aHTPONOreHe3

Pa3paens! u 3anaun anTponosoruu. MeToasl aHTPOIIOIOTUH.

CraHOBJIEHHE TIPEACTABICHUI O NPOUCXOKIEHUM YEJIOBEKa. PelMruo3Hble BO33pEHUS.
CoBpeMeHHbIE HAyUHbIE TEOPHH.

CxonctBo  yenoBeka € JKUBOTHBIMHU. (CuHcTeMaTHUecKOe TMOJIOKEHHE 4YelloBeKa.
CBuzeTenbcTBa CXOJACTBA 4YENOBEKA C JKMBOTHBIMH: CpPaBHHUTEIHHO-MOp(]oIorHuecKue,
sMOpHonornyeckue, (U3NOIOro-OMOXUMUYECKHE, TMOoBeAeHYeckre. OTIWYMS YeloBeKa OT
KUBOTHBIX. [IpAMOX0K/IEHNE M KOMIUIEKC CBSI3aHHBIX C HUM IPHU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

JBuwxymme  cuibl  (QakTopel)  aHTPOTOTreHe3a:  OWOJIIOTUYECKHE,  COIMANIbHEIE.
CooTHoleHre OUOIOTHYECKUX U COLMANIBHBIX (DPAKTOPOB B aHTPOIIOTeHE3E.



OcCHOBHBIE CTaJMH aHTpOIOreHe3a. PaHHNE 4emoBeKooOpa3Hbie 00e3bsIHBI (MPOKOHCYJIbI)
U paHHHE TIOHTUIBI — OOIIUE MPEIKH YeTIOBEKOOOPa3HBIX 00€3bsiH U JIOJIeH. ABCTPATIONUTEKU —
JIBYHOTHE NPEIKU JIIoAc. YeloBeK yMellbli, IEepBbl€ M3TOTOBICHHS OpyIuil Tpyna. YenoBek
MPSMOXOJISAIIMN M TIEPBBIA BBIXOJ JIFOACH 3a mpenensl Adpuku. YenoBek reinenb0eprckuii —
o0uIMii mpeoK HeaHJepTaIbCKOTO YeIOBeKa U YelloBeKa pa3yMHOro. YenoBek HeaHepTaibCKuit
KAaK BHJI JIIOJEH XOJIOJHOIO KiIMMara. YemoBeK pa3syMHBIM COBPEMEHHOIO THUIIA, JIEHUCOBCKUUI
4eJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npeaenamu Adpuku. [laneoreneTnka u najaeoreHOMHUKA.

DOBOJIOIUS COBPEMEHHOI'O ueioBeka. EcTecTBeHHBIN OTOOp B MOMYJSLUSAX YellOBEKa.
Myranuonsslit porecc U noaumopdusm. [lomynsiuoHHbIe BOIHBI, Ipeii() reHoB, MUTpalus U
«3¢ ekt ocHOBATENS» B MOMYIALUAX COBPEMEHHOTO YEIOBEKA.

Yenoseueckue pacel. [lonstue o pace. bonbuiue pacel: eBporeonaHas (eBpasuiickas),
aBCTPAJIO-HErPOHIHAsA (PKBaTOpHAalIbHAs), MOHIOJIOMIHAsA (a3MaTCcKo-aMepHuKaHcKas). Bpems u
INyTH paccelieHHs 4YeloBeKa M0 I[uiaHere. EnuHCTBO 4enmoBedyeckux pac. Hayunas
HECOCTOSITENILHOCT ~ pacu3Ma.  [IpHCIIOCOONCHHOCTh  4YelOBEeKa K  Pa3HBIM  yCIOBHUSM
OKpYXKaroliel cpeapl. BiusHue reorpadgudeckoil cpenbl u Japeiida TeHOB HAa MOP(HOIIOTHIO U
(bU3HOIOTHIO YeIoBeKa.

MexaucuuruinHapaple  MeToAbl B (Qu3nyeckol (OMOJIOrMYecKoi) aHTPOIOJIOTHH.
OBOJIOMOHHAA ~ AHTPOIIOJIOTMST M [AJICOAHTPOIIOJIOTHUSI  YEJIOBEYECKUX  MOMYJISALHUM.
buocouuanbHple  HccaeAOBaHMA ~— IPUPOJBI  deloBeKa.  VccinepoBaHuMe — KO3BOJIIOLUU
OHOJOTUYECKOT0 U COLMATBHOTO B YETIOBEKE.

JdeMoHcTpannn

IToptpersr: Y. lapBun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmumer w cxembl: «MeTOIbl  aHTPOIOJIOTHH», «l OJIOBHOW MO3T  4YeIOBEKay,
«YenoBexkooOpa3Hble 00€3bsHBDY, «CKeleT YeloBeKa W CKeNeT IIMMIIaH3e», «PyauMeHThl u
aTaBU3MBbI», «JIBWXKyIIME CHJIBI AHTPOIIOI€HE3a», «OBOJIOLMOHHOE JIPEBO  YEJIOBEKAY,
«ABcTpanonurek», «4enosek ymenbiit», «HenoBek npaMoXoasiuii», «J{eHHnCOBCKHUM 4eloBEK»
«Heangepranbup», «KpomanboHIb», «lIpeaku uenoBeka», «ITallbl SBOJIOINUHM YEIIOBEKAY,
«Pacspl uenoBeka.

ObopynoBaHue: MyJsKM OKaMEHEJIOCTeH, MPEeIMETOB MaTepHalbHONW KyJIbTYphl MIPEIKOB
YyeJoBeKa, penpoaykiuu (dotorpaduu) KapTUH C MHUGOJIOTHYSCKUMU U OMOJICHCKUMH
CIOXKETaMM MPOUCXOXKICHUS YesloBeKa, poTorpaduu HaxX0I0K UCKOMAEMbIX OCTATKOB YeNIOBEKa,
CKEJIET YEJIOBEKA, MOJIEb Yepela 4elOBEKa M 4Yepena IIMMIAaH3€, MOJENb KHCTH YeJIOBEKa U
KHCTH IIMMIIaH3€, MOJIEIHN TOPCA MIPEIKOB YEIIOBEKA.

JlabopaTtopnass paGora «/I3yueHue OCOOEHHOCTEH CTpPOEHHUS CKEJeTa YeloBeKa,
CBSI3aHHBIX C MIPSIMOXOKICHUEM).

IIpakTnyeckas padora «/3ydyeHne 3K0JOTNYECKUX aJalTallUNA YETOBEKAY.

Tema 6. OJxosorusi — Hayka O B3aHMOOTHOLICHHUSIX OPraHu3MoOB H
HAJOPraHU3MEHHbIX CUCTEM C OKpY Kalouen cpeaoi

3apoxaeHre U pasBuTtHe dKonoruu B Tpymax A. ['ymbGompara, K. @. Pymee, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaum skonoruu. CBsi3b
HKOJIOTUU C APYTUMH HayKaMH.

Metonasl skonoruu. I[loneBbie HaOMOIEHUSA. DKCIIEPUMEHTHI B 3KOJIOTUHU: TPUPOJHBIE U
naboparopHbie. MoaenupoBaHue B 3KOJOTUU. MOHUTOPUHT OKpY)Kalolel Cpelibl: JIOKaIbHBIMH,
PETHOHANBHBIN U TI100aIbHBIH.



3Ha4YEeHHE SKOJOTMYECKUX 3HAHWM [JIs YeJIOBEKa. DKOJOTMYECKOE MHPOBO33PEHUE KaK
OCHOBAa CBS3€H 4YeJIOBEUECTBA C MNpUponod. POPMHUpPOBAHHE DKOJIOTHYECKOW KYJIbTYypbl U
HKOJIOTMUYECKOI IPaMOTHOCTU HACEJICHUS.

JdemoHcTpauMu

[Toptpetsr: A. I'ym6onbar, K. @. Pynawse, H. A. CeBepuos, J. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmumer 1 cxembl: «Pasnensl dKoIoruny, «Metoasl dkoaoruny, «Cxema MOHHUTOPHHTA
OKPY’KaroIlEeH Cpeabl».

JlaGoparopnas padora «/3yyeHrne METOI0B KOJIOTUUECKUX UCCICTOBAHUIN».

Tema 7. OpranusmMsl U cpeaa OOMTAHUSA

Okonoruyeckne (akTopel M 3aKOHOMEpHOCTH uX JeiictBua.  Kiaccudukarms
9KOJIOTHYECKUX  (akTopoB:  albumoThyeckue, OWOTHYECKHEe, aHTpornoreHHele. OOmue
3aKOHOMEPHOCTH JACHCTBUs dKoJorndeckux daktopos. [IpaBmno muaumyma (K. Ilnpenrens, 1O.
JIn6bux). TonepaHTHOCTh. DBPUOMOHTHBIC U CTCHOOMOHTHBIC OPTraHU3MBI.

Abuotnueckue akropbl. CBET Kak dKoIOTHYecKuid paxTop. JlelcTBHE pa3HBIX Y4acTKOB
COJIHEYHOT'O CIIEKTpa HAa OPraHU3Mbl. ODKOJOTMYECKHE TpYIMIbl PACTEHUW U JKUBOTHBIX I10
OTHOLLEHHUIO K cBeTy. CUrHanbHas pojib cBeTta. @oTonepuoiusm.

Temmepatypa Kak JKojorudeckwii ¢akrop. [leiicTBue TemmepaTypsl Ha OpPTraHHU3MBIL.
[ToliknioTepMHBIE U TOMOMOTEPMHBIC OPTaHU3MBbL. DBPUTEPMHBIC U CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxxnocts kak skonoruueckuii ¢akrop. [IpucnocobneHus pacteHuil K MOAIEPKAHUIO
BojHOro Oamanca. Knaccudukanus pacteHuid mo OTHOUIeHMIO K Boje. [Ipucnocobnenus
JKUBOTHBIX K H3MEHEHHIO BOJITHOTO PEXHUMA.

Cpenpl oOMTaHMS OPraHU3MOB: BOJHAs, HA3€MHO-BO3JAYIIHAs, MOYBEHHAs, TIIyOWHHAs
MOJMOYBEHHAs, BHYTpUOpPraHu3MeHHas. DU3MKO-XUMHUYECKHE OCOOCHHOCTH Cpel OOMTaHus
opranu3moB. [IpucnocobiaeHus: OpraHu3MoB K KU3HU B Pa3HBIX CPEIax.

buonoruueckue putmbl. Buenmnue u BHyTpeHHHEe pUTMBL. CyTOYHBIE U TOAUYHBIC PUTMBI.
[Tprcnoco0IeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSM YCIOBHUH JKU3HHU.

Kuznennsie dopmbl opranuzmoB. [lonstue o xusHeHHOU (opme. XKuzHeHHbIe GOpMBI
pacTeHuM: JaepeBbsl, KYCTapPHUKH, KYCTAPHUYKH, MHOTOJIETHUE TpaBbl, OJIHOJIETHHE TpPAaBBI.
Ku3HeHHble (QOpPMBI KUBOTHBIX: THUAPOOMOHTHI, T'€OOMOHTHI, a’pOoOMOHTHL. (coOeHHOCTH
CTpOEHHS 1 00pa3a KU3HU.

buotnueckne  Qaxtopel. Bumbpl OMOTHYECKMX  B3aUMOJECHCTBUI:  KOHKYpPEHIIHS,
XUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koomeparus, MyTyaln3M, KOMMEHCATU3M
(kBapTHpaHTCTBO, HaxJieOHMuYecTBO). Herpoduueckue  B3aumMonelcTBUs  (TONHMYECKUE,
dopuueckue, (adpuyeckue). 3HaUyeHUE OWOTHYECKUX B3aMMOJEHCTBUN Jisi CYIIECTBOBAHMS
OpraHu3MOB B cpejie oouTanus. [IpuHIUTT KOHKYPEHTHOTO UCKITIOUEHUSI.

JleMoHCTpanun

Tabmuipl u cxembl: «IKojgorudeckue (akTopbl», «CBETOBOM CHEKTPY», «IKOJIOTHUECKUE
TPYIIIIBI )KUBOTHBIX TI0 OTHOIIICHHUIO K CBETY», « T €ITIOKPOBHBIE KUBOTHBIE», «XOJIOTHOKPOBHBIS
KUBOTHBIEY», «DU3NOIIOTUYECKUE aTanTalllK >KUBOTHBIX», «Cpeapl OOMTaHHS OpPTaHU3MOBY,
«buonorudeckue put™Me», «KusHeHHbIe HOPMBI pacTeHui», « Ku3HeHHbIe POPMBI JKUBOTHBIXY,
«IKOCHCTEMA IHMPOKOIMCTBEHHOTO Jieca», «DKOCHCTEMa XBOWHOrO Jieca», «llenmu nmuraHwusy,
«XumanaectBoy, «Ilapasutuszmy, «Konkypennus», «Cumonosy», «KommeHcanmzmy.

O6opynoBanue: Tepbapuu pacTeHHWd M JKUBOTHBIX, MPHUCIOCOOJEHHBIX K BIUSHUIO
pa3IMYHBIX  JKOJOTHYECKHX  (akTOpoB, TepOApUU  CBETONIOOMBBIX, TEHETIOOMBBIX U
TEHEBBIHOCIMBBIX PACTEHUN, CBETOIIOOMBHIC, TCHENMIOOMBHIE M TEHEBBIHOCIWBBICE KOMHATHBIC



pacteHus, repOapuM ¥ KOJUIEKIHUU TEIUIOIIOOMBBIX, 3UMOCTOMKHX, MOPO30YCTOWYUBBIX
pacTeHHi, uy4yena MNTUI W 3Bepeid, repOapuM pacTeHUH, OTHOCSIIUXCA K THUrpoduTam,
kcepouram, me3oduTaM, KOMHATHBIC PACTCHHsSI JAHHBIX TPYI, KOJUICKIIMH >KHBOTHBIX,
OoOWTAIONMX B pa3HbIX cpefax, repOapuy U KOJUIEKIIMM PACTEHUN U >KMBOTHBIX, 00JaJarOIIUX
YyepTaMu MPUCIIOCOOJICHHOCTH K CE30HHBIM HW3MEHEHUSM YCIOBHH JKHU3HHM, repbapuu u
KOJUICKIIUA PACTEHUH W >KUBOTHBIX PA3JIUYHBIX JKU3HEHHBIX ()OPM, KOJUICKIIMHM IKHUBOTHBIX,
YYaCTBYIOIIMX B PA3JIMUHBIX OMOTHYECKUX B3aUMOJICHCTBUSIX.

JladopaTropnasi padora «BpIsBiIeHHE MPUCITOCOOICHNNM OPTaHU3MOB K BIUSHUIO CBETa».

Jladoparopnasi paGora «BbISBICHHE TMPHUCIOCOOJICHUNH OPraHU3MOB K  BIIMSIHHIO
TEMIIEpaTyphbI».

JlaGopaTopHasi padora «AHATOMHYECKHE OCOOCHHOCTH PACTEHHA W3 Pa3HBIX MECT
oOUTaHUSY.

Tema 8. JkoJiorusi BUA0B U MOMYJIS LA

DKOJOTUYECKUE XAPAKTePUCTUKH MOmysiun. [lomynsius kak OMOJOrnyeckas CHCTeMa.
Pone HEomHOpOMHOCTH cpenbl, PU3MYECKUX OaphepoB M OCOOCHHOCTEH OMOJIOTHU BUIOB B
(dbopMUPOBaHUU TPOCTPAHCTBEHHOM CTPYKTYpHI onynsauuid. OCHOBHbIE MOKA3aTeNN MOMYIISIINN:
YUCJIIEHHOCTb, IJIOTHOCTb, BO3pAacTHAas U IOJIOBas CTPYKTYpa, POXKIAeMOCTb, MPUPOCT, TEMII
pocTa, CMEpTHOCTh, MUTPALIHSL.

DKoJyiorudeckasi CTpykTypa nonyasanud. OneHKa YKMCICHHOCTH Thomyisiuu. [uHamuka
NONYJSIUUU U €€ perysanus. buornueckuil noreHuMan nonyasiuud. MonenupoBaHue JUHAMUKU
nonyisiuuu. Kpussle pocra uyucinenHoctu nonyisuuu. Kpusbsle BbDKuMBaHMS. Perymsmus
YUCIICHHOCTH TIOMYJISIHA: POJb (PAaKTOPOB, 3aBUCAIIMX M HE 3aBUCANIMX OT IUIOTHOCTH.
DKkojoruyeckue crpareruu Buaos (I- u K-crparerun).

[TonsitTue 00 »SKonoruueckoi Humie Buga. MecrooOutanue. MHoOromepHas MoOJETb
skosornueckor Humm Jx.M. Xaruuncona. Pa3mepsl skonornyeckoit Humu. llorenuuanbaas u
peann30BaHHAs HUIIIH.

Bun kak cucrema momynsiuid. Apeaibl BUAOB. Buabl M MX KU3HEHHBIE CTPATETHUH.
DKOJIOTUYECKUE IKBUBAJICHTBHI.

3aKOHOMEPHOCTH TMOBEJICHUS M MUTpalMil >KUBOTHBIX. bHojnornueckue WHBa3UU
Yy>KEPOJIHBIX BUIOB.

JleMoOHCTpaL U

IToprper: Ix. . XaTuynHCOH.

Tabmuiel 1 cxeMbl: «DKOJIOTHYECKHUE XapaKTePUCTUKU Monyasauny, «IpoctpancTBenHas
CTPYKTypa monyiasuun», «Bo3pacTHbie mnUpamMuabsl MNOMYISUN», «CKOPOCTb 3aceieHUs
MOBEPXHOCTU 3eMJIM Pa3IuYHBIMH OpraHuzMamu», «Mojens skomornueckord Humm Jx. U.
XaT4MHCOHAY.

O6opynoBanue: repObapuu pacTeHHUA, KOJIEKIIUN KHUBOTHBIX.

JlabopaTopnasi pabora «IIpucrnocoOneHnst ceMsH pacTEeHUN K pacCEeICHUIO».

Tema 9. JkoJ10rus cO001IECTB. IKOJIOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buorieHo3 u ero cTpykrypa. CBs3u MEXIy OpraHU3MaMH B
OuoreHo3e.

Oxocucrema kak oTkpeiTag cucrema (A. JIx. Tencnu). @DyHKIMOHAIbHBIE OJIOKH
OPTaHW3MOB B JKOCHCTEME: MPOAYIEHTHI, KOHCYMEHTBI, PEayleHThl. Tpoduyeckue ypoBHH.
Tpoduyeckue nenu u cetu. AGuotTuyeckue OOk dKocucTeM. [1oUBBI U HITBI B 9KOCHUCTEMAX.
KpyroBopor BeliecTB v MOTOK SHEPTUH B IKOCUCTEME.



OcHOBHBIE ITOKa3aTeIN 3KOCUCTEMbI. bruomacca n mpoayKius. DKOJIOTHYeCKUEe MTUPAMUIbI
qricel, OMOMacChl U SHEPTUU.

Hunamuka skocucmem. Kamacmpoguueckue nepecmpotixu. @aykmyayuu. HanpapieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOLIECTB — CyKleccuu. [lepBHUUHBIE W BTOPUYHBIE CYKIECCUH M HMX
OPUYMHBI. AHTpOIIOrE€HHbIE BO3JeicTBUA Ha cykueccud. KimmakcHoe — cooOIecTBo.
Buopaznoobpasue 1 mosHoTa KPyroBOpOTa BELIECTB — OCHOBA YCTOWYHBOCTH COOOIECTB.

[TpupoaHble SKOCHCTEMBI. JKocucmemvbl 03Ep U pek. DKocucmemvl Mopel U OKeaHos.
DKkocucmemvl myHop, 1ecos, cmeneu, nyCmbiHb.

AHTpONOreHHbIE 3KOCHCTEMBIL. ArposkocucreMa. ArpoueHo3. Pazmuunsa  mexay
AQHTPOIIOTEHHBIMHU U IPUPOAHBIMH IKOCHCTEMAMHU.

Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. ['opoackas ¢iopa u dayHa.
CuHaHTponu3anusi ropoJckoi (¢ayHbel. buosormueckoe U  XO3AHCTBEHHOE 3HadyeHUE
arpo’KOCHUCTEM U YPOOIKOCUCTEM.

3akoHOMEpPHOCTH  (HOPMUPOBAHHMS  OCHOBHBIX  B3aMMOJACUCTBUI  OpraHW3MOB B
sKocucTemax. [lepeHoc SHEepruy W BEUIECTB MEXIY CMEKHBIMH SKOCHCTEMaMH. Y CTOHYMBOCTD
OpPraHU3MOB, MOMYJSALMM U SKOCHUCTEM B YCIOBHUAX €CTECTBEHHBIX U aHTPONOI'€HHBIX
BO3JIEHCTBUIA.

Mexanuzmol  6030eiicmeusi  3a2pA3HeHUll  pA3HLlX MUNO8 HA  CYOOP2AHUBMEHHOM,
OpP2AHUZMEHHOM, NONYJIAYUOHHOM U IKOCUCHEMHOM YPOBHAX, OCHOBbL IKOJIO2UYECKO20
HOPMUPOBAHUSL AHMPONO2EHHO20 6030eticmeusi. MeTo0JIOTUsl MOHUTOPHHIA €CTECTBEHHBIX U
AQHTPOIIOT€HHBIX IKOCHUCTEM.

JleMoOHCTpaLuu

IToptper: A. JIx. Tencnu.

Tabmuupl u cxemsl: «CTpykTypa OHOLIEHO3a», « DKOCHCTEMA HMIMPOKOIUCTBEHHOI'O JIecay,
«JKocuctemMa XBOHHOro jeca», «®OyHKIMOHAJIbHBIE TPYHIbl OPraHU3MOB B 3KOCHCTEMEY,
«KpyroBopor BemectB B 9KocucreMe», «llenmn mwmTaHWs (macTOMINHASA, JETPUTHAS)Y,
«DKOJIOTHYECKas MPaMUIa YHCeT», « IKOJIIOTHIECKas mrupamMuia OnoMacce», «DKOJIOTHIECKas
nupampia sHeprum», «OO0pazoBanue Oonoray, «llepBuunas cykueccusi», «BoccraHoBieHue
Jeca Tocie moxapa», «JKocucTeMa o3epay», «ArpoueHo3», «KpyroBopoT BemecTB M MOTOK
DHEPTUU B arporieHo3e», «[Ipumepsr ypOoskocucTemy.

OOGopynoBanue: repOapul pacTeHUM, KOJUICKIIMM HACEKOMBIX, 4dyuesia NTHI[ U 3Bepew,
repOapuM KyJIbTYpHBIX U JUKOPACTYILINX PACTEHUH, aKBapUyM KaK MOJIENIb SKOCUCTEMBI.

IIpakTnueckas padora «/3ydyeHue u onrcaHue ypooIKOCUCTEMBD».

Jladoparopnasi pa6ora «/3yuenue pa3HOOOpa3usi MEJIIKMX TTOUBEHHBIX YWICHHUCTOHOTHX B
Pa3HBIX KOCHCTEMAX.

IKCKypeust «IKCKypcHsl B TMIIMYHBIN OHOreoneHo3 (B AyOpaBy, Oepes3HsK, €IbHHMK, Ha
CYXOZOJIbHBIN WM MOWMEHHBIH JIYT, 03€p0, 60JI0TO)».

IKeKkypeust «IKCKYpCHsl B arpodKOCUCTEMY (Ha MOJI€ WM B TEIUIMYHOE XO3SIHCTBO)».

Tema 10. Buocdepa — rinodanbHas 3KocUcTEMA

Buocdepa — obmeranerapHast o0ojouka 3eMid, Te CYIIECTBYEeT WM CYLIeCTBOBala
*u3Hb. Pa3BuTue npeacrasienuii o ouochepe B pynax 3. 3tocca. Yuenue B. . Bepnanckoro o
6uocepe. Obmactu 6uochepsl u e€ cocras. JKupoe BemecTBo Onocdepsl U ero GyHKIUH.

3aKOHOMEPHOCTHU cyliecTBoBaHUs Onocdepsl. OcodeHHocTH Onochepsl Kak rio0aabHON
skocucTeMbl. JIluHamuyeckoe paBHoBecue B Ouocdepe. KpyroBoporel Bemects U
OMOreoXMMHUYECKHEe UKIBI (Yriiepo/ia, a3ota). PUTMuUuHOCTS siBeHUi B Ouocdepe.



3oHanbHOCTH OMOchepsl. [TonsTHe 0 6uome. OCHOBHBIE OMOMBI CYIIW: TYHIpPA, XBOWHBIC
Jeca, CMEIIaHHbIe U IIMPOKOJIUCTBEHHbBIE JIeca, CTENH, CaBaHHbI, IyCTHIHU, TPOIMMUYECKHUE Jieca,
BBICOKOTOpBsI. Kitumar, pacTUTENbHBIN U KUBOTHBII MUP OMOMOB CYIIIH.

Ctpykrypa ¥ (QyHKUUS SJKHBBIX CHCTEM, OIEHKAa HX PECYpPCHOro IMOTEHIHala u
OouochepHbIX HYHKIIHA.

JleMoOHCTpaL U

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

Tabmuupl u cxemsl: «Il'eochepsr 3emumy», «Kpyroopor azora B npuponae», «Kpyrosopot
yriaepojaa B npupojae», «Kpyrosopot kucnopona B nmpupoe», «KpyroBopoTt Bojibl B IPpUPOIE»,
«OcHoBHBIE Omombl cymmy, «Kimumarudyeckue mosica 3emmm», «Tyanpay, «Taiiray,
«CMmemannbii  secy, «lllupokonuctBenusit secy, «Ctenb», «CaBanHa», «llycTbiHY,
«Tponuueckuii jiecy.

O6opynoBanue: repdapuu pacTeHUN pa3HbIX OMOMOB, KOJIEKIIMU KUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYKaOIIAs cpeaa

DKOJIOTHYECKNEe KpH3UChl M WX NpHYUHBL BosnelicTBue uenoBeka Ha Ouocdepy.
3arpsi3HEeHUE BO3AYIWIHON cpeabl. OxpaHa Bo3ayxa. 3arpsi3HeHHE BOAHOM cpenbl. OxpaHa
BOJIHBIX pecypcoB. Paspymienue noussl. OXxpaHa HOYBEHHBIX pecypcoB. MI3MeHeHHe KiinMara.

AHTpOIIOTEHHOE  BO3JEHCTBHE Ha pPACTUTENbHBIH M KUBOTHBIM wmup. OxpaHa
pacTUTEIBHOTO U )KMBOTHOTO MHpa. OCHOBHBIC MPUHIUIIBI OXPaHbl MpUPOAbl. KpacHble KHUTH.
Oco06o0 oxpansiemble npupoansie Tepputopun (OOIIT). boranuueckue caapl U 300JI0TUYECKUE
MapKH.

OcCHOBHbIE TTPUHIUITBI YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA U MPUPObl. PannoHnansHOE
NPUPOJIONIONB30BAHNE M COXpaHEHHE OWOJOrHYecKoro pasHooOpasms 3emiu. OOmme
3aKOHOMEPHOCTH TJI00aIbHBIX AKOJIOTHUECKUX KpU3UCcOB. OCOOEHHOCTH COBPEMEHHOTO KpH3Kca
U €r0 BEpOSITHbIC TOCIEACTBHS.

Pa3Butie METONOB MOHUTOPWMHIA PA3BUTHS OMACHBIX TEXHOTEHHBIX IIPOIECCOB.
Cucmemubie ucciedosanus nepexooa K pecypcocoepezaiowelti U KOHKYPEHMOCHOCOOHOU
snepeemuxke. buonozuueckoe paznoobpasue u duopecypcol. Hayuonanvhvie ungopmayuoHmvie
cucmemvl, obecneuugaroujue O0OCMyn K UHDOPpMAYUU NO COCMOSHUIO OMOENbHLIX U008 U
akocucmem. OcHosbl IKopeaburumayuu SKOCUcmem u cnocobo8 60pbobl ¢ OUONOBPEIHCOEHUAMU.
Pexoncmpykyusa mopckux u HazemMHuixX 9KOCUCTEM.

JleMoHCTpanuu

Tabmuel u  cxeMbl: «3arpsi3HeHue arMmocdepbl», «3arps3HeHre Truapocdeps,
«3arpsizHeHne nouBbl», «[lapHukoBbli 3ddekT», «Ocobo oxpaHseMble NPUPOAHbBIE
TeppUTOpUN», «MoIeTTn yIpaBIIeMOro MUPay.

O6opynoBanue: Qororpaguu OXpaHsEeMbIX pAacTeHUH U SKUBOTHBIX KpacHoil KHUTH
Poccuiickoit @enepanun, KpacHoi KHUTH pernoHa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'MHN
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

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

B cTpyKkType JTUYHOCTHBIX Pe3yJlbTaTOB OCBOCHUS MPOTpamMMbl MO OUOJOTHH BbIIEICHBI
CIEyIOIIME  COCTABJIAIOIIME: OCO3HAaHHE OOYYAarOIIMMHCA  POCCUKMCKOHW  Tpa)JIaHCKON
UJCHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CaMOCTOSITEIBHOCTH M CaMOOIIPEAEICHHUIO,
Hanuuyue momueéayuu K OOydeHUIO OWOIIOTHH, yeleHanpaeieHHoe pazeumue BHYTPEHHUX
yOeXAeHUI JIMYHOCTU HAa OCHOBE KJIIOYEBBIX LIEHHOCTEW M MCTOPUYECKUX TpaJuLUN pa3BUTHUS
OMOJIOTUYECKOT0 3HAHUS, 20MOBHOCMb U CHOCOOHOCHb OOYUYAIOIUXCSl PYKOBOJACTBOBATHCSA B
CBOCM  JEATENIbHOCTH  IIEHHOCTHO-CMBICIIOBBIMM ~ yYCTaHOBKAaMH, TPUCYLUIUMH  CHUCTEME
Ouosoruueckoro  oOpa3oOBaHMsSl, Haauuue NPABOCO3HAHUS  SKOJIOTMUECKOH  KYJIbTYpBI,
cnocobHoCcmu cmagums UEIN U CTPOUTH JKU3HEHHBIE IJIaHbI.

JIn4HOCTHBIE pPe3yabTaThl OCBOCHUS MPOTPaMMbl 10 OMOJOTUHM JOCTUTAIOTCA B €IUHCTBE
yueOHOM M BOCIUTATENbHON IEATEIHLHOCTH B COOTBETCTBUU C TPAAMIIMOHHBIMU POCCUUCKUMU
COMOKYJIbTYPHBIMH, UCTOPUUCCKUMHU U JYXOBHO-HPABCTBCHHBIMH LHCHHOCTAMMU, HNPUHATBIMH B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TOBEJCHUS M CIIOCOOCTBYIOT MpOIlECCaM CaMOIO3HAHUS,
CaMOBOCITUTAaHUSI U CaMOPAa3BUTHsI, PA3BUTHsI BHYTPEHHEHW MO3UIMU JTUYHOCTH, MATPUOTU3MA U
YBa)XCHUSI K 3aKOHY U IPABOIOPSIKY, YEJIOBEKY TpyJda M CTaplIeMy MOKOJICHHIO, B3aHMHOIO
YBaXCHMU, GCpC)I(HOFO OTHOILICHUSA K KYJIbTYPHOMY HaCJICOIUrO u TpaguuuAaM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHMS yueOHOTro npeamera «broaorus» JOMKHBI OTpaXKkaTh
TOTOBHOCTb M CHOCOOHOCTH OOy4aroluxcsi pyKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
HOSHIII/ICﬁ JIUNYHOCTHU, cCUCTEMOU IIEHHOCTHBIX OpHGHTaHHﬁ, MO3UTUBHBIX BHYTPCHHUX
yOEXKJIEHUM, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHUUCKOTO  0OIIecTBa,
pacuIipeHre XKU3HEHHOTO OIbITa U OMbITa JAEATETbHOCTH B IMPOIECCE peau3allid OCHOBHBIX
HApPaBIIEHU BOCTIUTATENBHOMN I€ATEILHOCTH, B TOM YHCIIE B YACTH:

1) rpaKIaHCKOro BOCIIUTAHMS

c()OPMHUPOBAHHOCTh  TPAKIAHCKOW IMO3WUIUU  OOYYArOIIerocsi Kak AaKTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUKCKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX TMpaB M OOSA3aHHOCTEH, yBaK€HHWE 3aKOHa U
MIPABOITOPSIJIKA;

TOTOBHOCTH K COBMECTHOU TBOpLIGCKOI\/'I ACATCIIBHOCTH IIpHU CO3JaHUU y‘-Ie6HI)IX ITPOCKTOB,
pelIeHnr y4eOHbBIX U TO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX HKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TIO3HMIIMIO MO OTHOIICHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMCHUC YUYUTEIBATDH B CBOUX HGIZCTBI/I?IX HGO6X0}II/IMOCTL KOHCTPYKTUBHOI'O
B3aMMOJICHCTBUS JIOJEH ¢ pa3sHBIMU yOEXKIEHUSAMHU, KYIbTYPHBIMU [IEHHOCTSMHU U COIUATBHBIM
MOJIOKEHUEM;

TOTOBHOCTb K COTPYAHHMYECTBY B IIPOLHECCE COBMECTHOI'O BBIINOJTHCHUA y‘—Ie6HBIX,
MMO3HABATCJIBHBIX W HCCICAOBATCIBCKUX 3alda4d, YBaXUTCJIIBHOTO OTHOLICHUA K MHCHHUIO
OTIIIOHEHTOB NP 00CYXICHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJIEPIKAHUS;

TOTOBHOCTH K TYMaHUTapHON U BOJIOHTEPCKOM ESTENbHOCTH;



2) NATPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKOM TPKTAHCKOW UICHTUYHOCTHU, TATPUOTH3MA, YBAKCHHS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepes PonMHON, TOpAocTH 3a CBOM Kpai, CBOXO
Ponuny, cBOH 53BIK M KYJIBTYpPY, IPOIIOE U HACTOSLIEE MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOIIEHHE K MPUPOJAHOMY HACIEIWIO M IAMITHUKAM IPUPOJIBI,
JIoCTXKeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTHUSIX, TPY/E;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJIEHUE W pa3BUTHE
OHMOJI0TUY, TOHUMAaHKS 3HAYEeHUs OMOJIOTUH B TIO3HAHUU 3aKOHOB MPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

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

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

OCO3HaHUE AYXOBHBIX IEHHOCTEN POCCUICKOr0 HAPOAa;

c(OpPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, YTHUECKOTO MOBEICHUS;

CIIOCOOHOCTH OLIEHHUBATh CUTYAIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIEro;

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

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIFOYAs 3CTETUKY ObITA, HAYYHOTO W TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUI;

MNOHUMaHHUE SMOIIMOHAJIBHOI'O BO3/IEUCTBUS KUBOM NPUPOIBI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBISAThH
KauecTBa TBOPUYECKOM JINYHOCTH;

5) ¢wusuyeckoro BocnUTAHHS, (POPMHPOBAHUS  KYJIbTYPbl 30POBbSl M
3MOIMOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMAaHUE U peann3alus 3J0pOBOro U 06e30MacHOro oopasa *KU3HU (370pOBOE MUTAHUE,
COOJTII0/ICHNE TUTUEHUYECKUX TPABUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATHM U OTIHIXA,
perynsipHasi (uU3UYECKas aKTUBHOCTh), OEpPEeXHOr0, OTBETCTBEHHOTO U KOMIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (DU3HUECKOMY U TICUXHUECKOMY 3/I0POBBIO;

MOHMMAaHWE I[EHHOCTH TIPaBUJ WHAMBHUIYAIbHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIOJICH;

OCO3HAHUE TOCJIEICTBUI M HENMPHUSATUS BPEIHBIX MPUBBIYEK (YMOTPEOJICHUS aTKOTrOJIs,
HAapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYAY, OCO3HaHHE LIEHHOCTU MacTepCcTBa, TPYA0J00ue;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAIbHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBATh, TUIAHUPOBATh W CaMOCTOSATENHHO  BBITIONHATH  TaKYIO
JeATETbHOCTb;

WHTEpPEC K Pa3Iu4HbIM cepaM TmpodecCHOHATLHON NeATeTbHOCTH, YMEHHE COBEPIIAThH
OCO3HaAHHBIN BEIOOP OymyIieit mpodeccnu u peaTn30BbhIBaTh COOCTBEHHBIE JKU3HEHHBIE TIAHBI;

TOTOBHOCTh U CIIOCOOHOCTH K OOpa30oBaHHUIO M CaMOOOpPA30BaHUIO HAa MPOTSHKEHUU BCei
KU3HU;

7) IKOJIOrM4eCKOro BOCIIMTAHMS:



9KOJIOTUYECKHU I11e71eCO00pa3HOe OTHOIIEHUE K IMIPUPOJIE KaK UCTOYHUKY JKU3HU Ha 3eMile,
OCHOBE €€ CYLIECTBOBAHHS;

MOBBIIIIEHUE YPOBHS SKOJIOTMYECKOW KYJIbTYphl: IPUOOpPETEHHE OIbITa IJIaHUPOBAHUS
HOCTYIIKOB M OLIEHKHM UX BO3MOJKHBIX ITOCIIEACTBUH ISl OKPYKAIOLIEH Cpeibl;

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

CHOCOOHOCTh HCIIOJIB30BATh MPHOOpPETaeMbIe IPU U3YYEHUH OMOJIOTMU 3HAHHS U yMEHUS
IpU PEHICHUH MPOoOJieM, CBS3aHHBIX C PAlMOHAIBHBIM IPUPOIONOIB30BAHUEM (COOIIOICHHE
IpaBUJ MOBEJCHUS B INPHUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHsI B JKOCHCTEMaX,
OXpaHy BHJIOB, SKOCHUCTEM, Onochepsl);

AKTHUBHOE HEIPUATUE JEHUCTBHUM, IPHUHOCAIIMUX BpeI OKPYKAIOLICH IPUPOIHOM cpene,
YMEHHUE TPOTHO3MPOBATH HEOJIArONPHUITHBIE YKOJIOTUYECKUE MOCIEACTBUS MPEANPUHUMAEMBIX
JICUCTBUI U MPEIOTBPAILLATH HX;

HQJIMYME PA3BUTOrO HKOJOTHMYECKOTO0 MBILIUICHUS, SKOJOTHYECKOW KYyJIbTYpbl, OIbITA
JESATEIIbBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHUS pYKOBOJCTBOBATbCSI HMH B
[I03HABATEJIbHON, KOMMYHUKATHUBHOM M COLMAIBbHOM IpPaKTUKE, TOTOBHOCTH K YYacTUIO B
IPAaKTUYECKOH J1eATeIbHOCTH SKOJIOTHYECKON HallPaBIeHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(OpMUPOBAHHOCTh ~MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSI HAayKd M  OOILNECTBEHHOM IpPAaKTUKHM, OCHOBAHHOTO Ha JHAlOTe KYJbTYD,
CHOCOOCTBYIOILIET0 OCO3HAHUIO CBOET0 MECTa B MOJUKYJIbTYPHOM MUDE;

COBEpILEHCTBOBAHUE A3bIKOBOW M UNTATEIbCKON KYJIbTYPbI KaK CPEJCTBA B3aUMOJIEHCTBUSA
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHUE creuupuKu OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHUS, CO3/1aHUM LIEIOCTHOTO MPEACTaBICHUs 00 OKpYXKaroleM
MHUpEe KaKk O €IUHCTBE NpPUPOAbI, YelIOBEeKa U oOuecTBa, B IMO3HAHUM IPHUPOJHBIX
3aKOHOMEPHOCTEH U pEIICHUH TPOOIEM COXPaHEHHs MPUPOTHOTO PABHOBECHS;

yOexkAEHHOCTh B 3HAYUMOCTU OMOJIOTMM JJIi COBPEMEHHOM LMBWIM3ALMU: OOECIeueHus
HOBOT'O YPOBHS pa3BUTHs MEAMIIMHBI, CO3JaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
pelarb pecypcHble MpoOIeMbl pa3BUTHs YEIOBEUECTBA, IIOUCKA MyTeH BbIXO/a U3 II00aIbHBIX
HKOJIOTMYECKUX MPOOJIeM U oOecrieueHus nepexoaa K yCTON4YMBOMY Pa3BUTHIO, PAllUOHATILHOMY
MCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKUX 3HAHUM B IESAX MOBBIMIEHUS oOIIen
KYJIBTYpBl, €CTECTBEHHO-HAy4HON TI'pPaMOTHOCTH, KaK COCTaBHOM YacTH (yHKIHOHAJIbHON
rPaMOTHOCTH o0yyarouxcs, GopMHUpyeMOil Ipu U3y4eHUU OUOJIOTHH;

NOHMMAHHE CYIIHOCTH METOJIOB IO3HAHMS, MCIIOJIBb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJIb30BaTh IMOJydaeMble 3HAHHUS U aHalIW3a M OOBACHEHHs SBJICHUHN
OKpPY’KaIOIIero MUpa M MNPOMCXOIAIIMX B HEM HM3MEHEHUH, yMEHHe JelaTh OOOCHOBaHHbBIE
3aKJIIOYEHHS HA OCHOBE HAay4HbIX (DaKTOB M MMEIOIIMXCSA JAaHHBIX C LEJIbI0 IOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAaMOCTOSITENIHO HCIOJb30BAaTh OMOJIOTMYECKUE 3HAHUS JUIS peIIeHUs
po0JeM B peaibHbIX KU3HEHHBIX CUTYalLlUsX;

OCO3HaHHE IIEHHOCTH Hay4YHOH NeATeNbHOCTH, TOTOBHOCTh OCYILECTBISATH NMPOECKTHYIO U
HCCJIEIOBATENbCKYIO ASITEIbHOCTh HHAUBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOpa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIIOJIYYE€HHUIO HOBBIX 3HAHMA 1O OHMOJOTMHM B COOTBETCTBHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.



METANPEIMETHBIE PE3YJIBTATHI

MetanpeameTHble pe3ylbTaThl OCBOEHUSI ydeOHOro mpeamera «buoiorus» BKIIOYAIOT:
3HaYuMble g (OPMHUPOBAHUS MHPOBO33PEHHUS  OOYYAIOMIMXCA  MEXIUCHUIUIMHAPHBIC
(MeXmpeaIMeTHbIE) OOIIeHAYYHbIE TOHATHS, OTPAXKAIOIINE [IEJIOCTHOCTh HAYYHONH KapTHUHBI MUpa
U crienu(UKy METOJIOB IMO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBIICHUE, TIPOIECC, CHCTEMa, HAyYHBIM (aKT, MPUHIUIN, TUIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
Teopusi, UCCIIeJIOBaHMEe, HAOIIOJEeHUE, W3MEpPEHUE, SKCIIEPUMEHT U JPYTHe); YHHUBEpCAIbHbIE
yueOHbIe JeiicTBUS (MO3HaBaTeIbHbIe, KOMMYHUKATUBHbBIC, PETYISTUBHBIC), 00ECIEUNBAOIINE
dbopmupoBanre (PpyHKIMOHAIBHON TPAMOTHOCTH M COIMAIBHOW KOMIIETEHIIMU OOYdJaromIuXxcs;
CIIOCOOHOCTh o0yJaromuxcs HCII0JIb30BaTh OCBOCHHBIC MEXIUCIUTUTNHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaJbHble YyueOHbIE JAEWCTBUS B I103HABATEIbHOH U
COLIMAJILHOM MPaKTHKE.

B pesynprare w3ydeHuss OWOJIOTMM Ha YpPOBHE CpEIHEro o0mero oOpa3oBaHUS Y
oOygaromerocss Oyayr copMupoBaHBI MO3HABATEIBHBIC YHUBEPCAIbHBIC y4eOHBIC IEHCTBUS,
KOMMYHHUKATHBHbIE YHUBEpCaJbHble Y4e€OHBIE JEHUCTBHUS, PETyJIATUBHBIE YHUBEPCAIbHbBIE
yueOHbIe AeMCTBHSI, COBMECTHASI I TEIBHOCTD.

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOSHUS MPOTPAMMBI CPEIHEro OO0IIero oO0pa3oBaHHS
JIOJKHBI OTPAXKATh:

OBi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHbIMHU NMO3HABATEIbHBIMH A€l CTBUIMMU:

1) 6a3oBbIe JOrHYECKHE AeHCTBHS:

CaMOCTOSITEIILHO  (DOPMYJITMPOBAaTh M aKTyalM3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIONIb30BaTh MPU OCBOCHMM 3HAHUN TNPUEMBI JIOTMYECKOTO MBIIIICHUS (aHaAIN3a,
CUHTE3a, CpaBHEHUs, Kiaccudukauu, 0000IIeHHUs1), PaCKPbIBaTh CMBICT OHOJIOTHYECKUX
MOHSITHI (BBIICISATH HX XapaKTEPHBIC MPU3HAKH, YCTAHABIIUBATE CBSI3H C JIPYTUMU TIOHSTHSIMH );

OTIPE/ICNIATh IEIM JEATEIBHOCTH, 3ajaBas TMapaMeTpbl W KPUTEPHUH WX JOCTHIKEHUS,
COOTHOCHUTD PE3yIbTaThl AEATEILHOCTHU C MIOCTABICHHBIMU IENSIMU;

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

CTPOUTH JIOTUYECKUE PACCYKICHHUS (MHIYyKTHBHBIC, JCIyKTHUBHBIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUYHS B PACCMATPUBAEMBIX SIBJICHHSX, (OPMYIUPOBATH
BBIBOJIbI U 3aKJTFOUEHUS;

MIPUMEHSTh CXEMHO-MOJICIbHBIC CPEACTBA JUIS MPEICTABICHUS CYIIECTBEHHBIX CBS3CH U
OTHOIIIEHUN B M3y4aeMbIX OMOJOTHYECKUX OOBEKTaX, a TaKKe MPOTUBOPEUMM Pa3HOTO poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HH()OPMAIIMOHHBIX HCTOUHUKAX;

pa3pabaThIBaTh TUIAH PEHICHUs IPOOIEMBI C YUETOM aHAlIM3a UMEIOIINXCS MaTepHalbHBIX
¥ HEeMaTepUATBHBIX PECYPCOB;

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

KOOPJIMHHUPOBATh M BBIMOIHATH pPadOTy B YCJIOBHSIX pPEaTbHOTO, BHUPTYadbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BHUBATh KPEATUBHOE MBIIIJICHHUE ITPU PEIICHUH KU3HESHHBIX TPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE IeHCTBUS:



BJIQ/IETh HABBIKAMHM y4€OHO-UCCIIEIOBATEIbCKON U MPOEKTHOW AESTeNbHOCTH, HaBbIKAMU
pasperieHus: npoodyieM, ClIOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHUs IPAKTUYECKUX 3a/a4, IPUMEHEHHUIO Pa3IMUHbIX METOJI0OB IT03HAHUS;

HCIOJIb30BaTh PAa3jMuYHbIE BHUABI ACSITEIBHOCTU IO TMOJYYEHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAlY, PEOOPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsiX, B TOM YHUCIE NPU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX POCKTOB;

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

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIC 33/]aud B 00pa30BaTEIbHOW NEATEIbHOCTH U
KU3HEHHBIX CUTYalLUsX;

BBISIBJISITH [IPUYMHHO-CIICJCTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady, BbIABUIAThH
runore’y e€ pelieHusl, HaxOOuTh AapryMEHThl JUIs JI0Ka3aTelbCTBAa CBOMX YTBEPIKICHUH,
3aJaBaTh MapaMeTpbl U KPUTEPUH PEIICHUS;

AHWIN3UPOBATh IOJYYEHHBIE B XOJ€ PpELIEHUS 3a7aud pPe3yibTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

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

yMETh TIEPEHOCUTh 3HAHMS B  TIO3HABATENBHYID M  MPAKTHYECKYl0  001acTu
KU3HEEATENIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BbIIBUTaTh HOBBIE WUJEH, IpEAJararb OpUTMHAJIbHBIE MOJXOAbI U PEUICHMs, CTaBUTh
po0JIEMBI U 3a/1a4M, JOIYCKAIOLIUE aIbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ undgopmanmeii:

OpPUEHTUPOBATHCS B PA3MUYHBIX MCTOYHHMKAX HH(MOpManuu (TEeKCcTe yueOHOro mocolus,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTMYECKUX CIIOBApSX U CHPABOYHMKAX, KOMIIBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHAIM3UpPOBaTh HMH(OpPMALMIO pa3IMYHBIX BHJIOB U (GOpM
IIPEJICTaBJICHUs], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

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

pUOOpETaTh OMBIT HCHOJIB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O HCIOJIb30BAHUS PA3TUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTHUMalbHYIO (OpMYy TNpeACTaBICHUsS OHOIOTHYECKON
uH(popMaluu (cxemsl, rpaduKH, JUarpaMMmbl, TAOJIUIIbI, PUCYHKH U JIPYTroe);

WCIIOJIH30BaTh HAy4YHBIM S3BIK B KA4eCTBE CpEJCTBa NpH padoTe C OHOJOTHYECKOM
uHpopMaLrell: TpUMEHATh XUMHUYECKHe, (PU3NYecKHe U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh U INPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISITHOCTH;

BJIQ/IeTh HABbIKAMHU pAcCloO3HABaHUS U 3alIUTHl HHpOpMAIMH, HHOOPMALUMOHHON
0€3011aCHOCTH JTUYHOCTH.

OBi1aieHHe YHUBEPCAJILHBIMA KOMMYHUKATHBHBIMH A€l CTBUSIMH:

1) obenne:

OCYIIECTBIISITh KOMMYHUKAIIMN BO BCEX c(epax >KU3HHU, aKTUBHO y4yacTBOBATh B JUAJIOTe
WIN JIUCKYCCUU TI0 CYIIECTBY 00CYXJaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKAa3bIBATh
CYXJIEHUS OTHOCHUTENIBHO BBINIOJHEHUsI IIpe/ylaraeMoi 3ajadyd, YYUTBIBaTh WHTEPECHl U
COTJIACOBAHHOCTD MO3UIUHN APYTUX YUaCTHUKOB JHANIOTa I JUCKYCCUN);



pacrio3HaBaTh HeBepOalbHbBIE CpEICTBA OOILIEHMs, INOHUMATh 3HAUYEHUE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(JIMKTHBIX CUTYallud, YMETh CMAT4aTh KOH(PIUKTHI U
BECTH I1EPErOBOPHI;

BJIAJI€Th PA3JIUYHBIMU CIIOCOOAMU OOILEHHUS M B3aUMOJEHCTBHS, MOHHUMATh HAMEPEHUs
JPYTuX JOAEH, NPOSIBIATh YBAXKUTEIbHOE OTHOLIEHHE K COOECEHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHUS C HUCIOJIb30BAHUEM S3BbIKOBBIX
CPEICTB.

2) coBMeCTHAs 1eITeILHOCTD:

NOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIUBUAYaIbHOW paboTHI mpu
peleHn OMONIOTUYECKOH MPoOIIeMbl, 00OCHOBBIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIOBBIX
(GbopM B3aMMOAEUCTBUS NIPH PELLICHUH y4eOHOM 3aauu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX ICHCTBUH ¢ yd4y€TOM OOIIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)kJI0T0 4jeHa KOJUIEKTHBA;

OPUHUMATh IEJIM COBMECTHOW JEATENbHOCTH, OPraHW30BHIBATh W KOOPIMHHUPOBATH
JecTBUs MO €€ JOCTM)KEHHUIO: COCTaBNIATh IIaH JEMCTBUM, pacnpefeisTh poJid € y4ETOM
MHEHHUH YJaCTHUKOB, 00CYKaTh Pe3yJIbTaThl COBMECTHOI paboThI;

OLICHMBATh KaYeCTBO CBOETO BKJIaJa U KaXKJOI0 yJYaCTHHKA KOMaH/bl B OOLIUI pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/UlaraTb HOBBIE IMPOEKTHI, OLEHWBATh WJEH C MO3MLUU HOBHU3HBI, OPUTMHAIBHOCTH,
IPAaKTUYECKON 3HAUUMOCTH;

OCYILECTBJISITh MO3UTUBHOE CTPATETMUYECKOE IIOBEJEHUE B pPAa3IMUHBIX CHUTYyalMsX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

OBsJiaieHHe YHUBEPCAIbHBIMH Pery/IATHBHBIMM A€l CTBHSIMU:

1) camoopranu3amusi:

UCTIOJIB30BaTh OMOJOTMYECKHE 3HAHUS [UIA BBIABICHHA NpoOJIeM M WX pEUICHHUS B
KU3HEHHBIX M YUE€OHBIX CUTYaIHsX;

BbIOMpPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUMN 1I€JI€BbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX M IOCTYINKAaX IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO M 3J0pPOBBIO
OKpPYXKarOIIHX;

CaMOCTOSITENIbHO OCYILLECTBIISTh MO3HABATEIbHYIO JESATEIbHOCTh, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBbIE 33/Ja4M B 00pa3oBaTelIbHON JEATENBHOCTH U
KU3HEHHBIX CUTYaLlUsX;

CaMOCTOSITENIbHO COCTABJIATDH IUIAH PELIeHUs] MPoOIeMbl C YUETOM UMEIOLUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUM;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacuIMpsATh paMKH Y4eOHOTO IpeMeTa Ha OCHOBE JIMUHBIX MPEIOYTEHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTh 32 PELICHMUE;

OIICHUBATh MMPHOOPETEHHBIN OIIBIT;

CHoCcoOCTBOBATh (POPMUPOBAHHIO U TPOSIBICHUIO IIMPOKOM SPYIUIIMH B PA3HBIX 00JACTIAX
3HAaHUH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYJIbTYpPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OIEHKY HOBBIM CHUTYallHsIM, BHOCHTH KOPPEKTHBHI B JIEATEILHOCTH, OIICHUBATh
COOTBETCTBHUE PE3YyJIbTATOB LIETSIM;



BJIa/IETh HaBBIKAMH MMO3HABATEIbHON peIeKCUu KaK OCO3HAHUSI COBEPILAEMbIX JEUCTBUN
Y MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHUH, HCIIOIB30BaTh NMPUEMBI pedieKCun
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;
YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATDh PEIICHUS M0 UX CHIKEHUIO;
MPUHUMATh MOTHUBBI U apTYMEHTBI JPYTUX MPU aHAJIU3€ PE3YJIbTaTOB JEATEIbHOCTH;
3) npuHATHE ceds1 U IPYTrux:
NpUHUMATD ce0s1, TOHMMAast CBOU HEIOCTATKU M IOCTOMHCTBA,
MPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX MPU aHAJIU3€ PE3YJIbTaTOB IEATEIbHOCTH;
pU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIIUOKU;
pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C MO3UIMH APYroro YeJIOBEKa.
HPEAMETHBLIE PE3YJIbTATHI

[IpenmerHble pe3ysbTaThl OCBOEHUS coOlepKaHMs ydeOHoro mpeamera «buosorus» Ha
yrayOnEHHOM YpOBHE OPUEHTHUPOBAHKI Ha o0ecriedueHre NporiibHOTO 00ydeHUsT 00YIarOIIHXCS
Oouonorun. OHM BKIIOYAKOT: creuupuyeckue i OWOJIOTMM HAaydHblE€ 3HAaHUS, YMEHUS U
CIocoObl JEMCTBUIM MO OCBOECHHIO, HMHTEPHpPETAMUd U NIPeoOpa3OBaHUIO 3HAHWM, BHJbI
NEeSITEIbHOCTH MO IOJyYEHUIO HOBBIX 3HAHMH M MX NPUMEHEHHIO B PA3JIMYHBIX Y4eOHBIX, a
TaK)K€ B PEAJIbHBIX )KM3HEHHBIX CUTyauusax. [IpeamerHbie pe3yabTaTsl IPEACTABJICHbI 110 FO1aM
U3YYEHHUS.

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

c(OPMHPOBAHHOCTb 3HAHUH O MeCTe U poJid OMOJIOTMH B CUCTEME €CTECTBEHHBIX HayK, B
(OpMUPOBAHUH E€CTECTBEHHO-HAYYHOM KapTHHbBI MHpA, B IIO3HAHUU 3aKOHOB IPUPOABI U
pelIeHnH IpodIIeM pallMOHAIBHOIO IPUPOIOTIOIB30BaHUS, O BKJIAJE POCCUNCKUX U 3apyOEKHBIX
yu€HBIX B pa3BUTHE OMOJIOTUY;

BJIaJICHUE CHCTEMOW OMOJIOTMYECKUX 3HAHUHM, KOTOpas BKJOYAET: OCHOBOIOJAraroliue
OMOJOTMYEeCKHEe TEPMHUHbI U TOHATHUS (PKU3Hb, KJIETKA, OpraHu3M, METa0OoJu3M, TOMEOCTas,
CaMOpEeTryJIsILMs, CaMOBOCIIPOU3BECHHUE, HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
O6uonornyeckue Teopun (kinetouyHas Teopus T. IlIBamna, M. Ilnelinena, P. Bupxosa,
XpoMOCOMHasi Teopusi HacneAcTBeHHOCTH T. Moprana), yuenus (H. 1. BaBunoBa — o 1mieHTpax
MHOT000pa3usl U MPOUCXOKIACHUS KYJIbTYPHBIX PAaCTEHMI), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
NEPBOIO MOKOJIEHHUS, pacIIEIJICHHs], YUCTOTHl raMeT, He3aBUCUMOro HacneaoBanus . Mennens,
TOMOJIOTHYECKUX PSJIOB B HACIeICTBEHHOM u3MeHunBoctu H. . BaBuioBa), NpUHIMIIBI
(KOMILIEMEHTAPHOCTH);

BJIa/ICHHE OCHOBHBIMHM METOJaMH HaY4YHOI'O [MO3HAHUS, UCIOJIb3YEMBIX B OMOJIOTMYECKHX
WCCJIEIOBAHMSX JKUBBIX OOBEKTOB (OMUCaHUE, U3MEpPEHUE, HAOII0ICHHE, SKCTICPUMEHT);

YMEHME BBIACIATH CYLIECTBEHHBIE NIPU3HAKU: BUPYCOB, KJIETOK IPOKAPUOT U IYKapHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHW3MOB, B TOM 4ucie OakTepuil, rpuOOB, pacTeHHIH,
’KMUBOTHBIX U Y€JIOBEKA, CTPOCHHS] OPraHOB U CHUCTEM OpPraHOB PACTEHUH, )KUBOTHBIX, YEIIOBEKA,
MIPOLIECCOB  KU3HEAEATEIbHOCTH, NPOTEKAIOIMX B OpraHU3Max pacTeHHH, >KUBOTHBIX U
4eJI0BeKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BEIIECTB (METa00IM3M), IPEBPAILCHUS SHEPTHH,
Opo>keHHsI, aBTOTPO(PHOro M reTepoTpo(HOro TUIMOB MHUTAHHS, (POTOCHHTE3a M XEMOCHUHTE3a,
MHUTO3a, Me03a, raMeToreHesa, ’MOpuoreHe3a, MocTIMOPHOHAIBHOTO Pa3BUTHUS, PA3MHOKECHHUS,
WHAMBUAYAJIbHOTO pa3BUTHs OpraHu3Ma (OHTOreHe3a), B3aWMOJEWCTBUS T'€HOB, IeTepo3Huca,
UCKYCCTBEHHOT'O 0TOODPA;



YMEHHME YCTAHABIMBATh B3aUMOCBS3M MEXAY OPraHOMAAMU KIETKH M UX (PYHKIMSIMH,
CTPOCHHEM KJIETOK Pa3HbIX TKaHEH U UX (QYHKIUSIMHU, MEX]y OpPTaHaMU U CHCTEMaMH OPTaHOB Y
pacTeHHi, >KUBOTHBIX M YeEJIOBEKa M HX (QYHKUUAMH, MEXKAY CHCTEMaMH OPTraHOB M HX
GyHKIUAME, MEXAY JTanaMu oOMeHa BEIIeCTB, dTalaMHM KIJIETOYHOTO LHKJIA U KU3HEHHBIX
[UKIOB OPraHu3MOB, JTalaMd AMOPUOHAILHOTO PpA3BUTHUS, TEHOTUIOM U (DEHOTHUIIOM,
¢deHoTunom u (hakropamu cpeasl OOUTAHHUS;

YMEHUE BBISBIISATH OTIUYUTENIbHBIC NMPHU3HAKH JKUBBIX CHCTEM, B TOM YHCIE PACTCHHIA,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJIB30BaTh COOTBETCTBYIOUINE apTyMEHThI, OMOJIOTHYECKYI0 TEPMUHOJIOTHIO U
CHUMBOJIMKY JIJIS IOKa3aTeIbCTBA POACTBA OPTaHU3MOB Pa3HBIX CHCTEMATUYECKHUX TPYIII;

YMEHHUE pelaTh OWOJIOTHYECKHE 33aJa4H, BBIIBISATh MNPUYUHHO-CIEICTBEHHBIC CBS3U
MEXJy HCCIEIyeMbIMH OHOJOTMYECKUMH TpOIlecCaMd U SBJICHUSMH, JellaTh BBIBOABI U
IIPOTHO3bI HA OCHOBAHMH IOJIYYE€HHBIX PE3yJIbTaTOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M TPAKTHYECKHE paldoThl, cOOMIONATh MpaBUiIa MpU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYIOBaHHUEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATh HX HKCHEPUMEHTATbHBIMU CPEACTBAMU,
bopMynupys 1elb UCCIeI0BaHus, aHATM3UPOBATD MMOJIYYCHHBIE PE3YNIbTAThI U JeNIaTh BBIBOIBI;

YMEHHE y4acTBOBaTh B Y4eOHO-HCCIENOBATEIbCKONW paboTe 1Mo OMOJIOTHH, SKOJOTHU U
MeIUIHe, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, M MyOJIMYHO IMPEICTABISATH
MOJTy4YEHHBIC PE3yJIbTaThl HA YYCHHUECKUX KOH(PEPEHIIUSIX;

YMEHHE OLIEHWBAaTh JTUYECKUE aCHEKThl COBPEMEHHBIX HCCIEeIOBaHUN B o0nactu
Ouosornu W MeIWIUHBI (KJIOHHPOBAaHHE, HMCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAlpaBICHHOE
M3MEHEHHE TeHOMa U CO3[aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYLIECTBIATh OCO3HAHHBIN BBIOOp OyAyIeil mpodeccuoHaNbHON AeITeIbHOCTH B
obnactu OMOJIOTUU, MEIUITMHBI, OMOTEXHOJIOTHH, BETEPUHAPUHU, CEIHCKOTO X0341CTBa, MUIIEBON
NPOMBIIIICHHOCTH, YIIyOJIATh TO3HABaTEeNbHBIA HMHTEPEC, HANPABICHHBIM Ha OCO3HAHHBIN
BBHIOOpP COOTBETCTBYIOIIEH TMpodeccud W TPOJOJDKEHHWE OHOJIOTMYECKOr0 00pa3oBaHUs B
OpraHu3alUsIX CPEeAHEro NPOoPeCcCHOHATBHOTO U BhICIIET0 00pa30BaHusl.

[IpenmerHble pe3yabTaThl OCBOCHHUs yueOHoro mnpeamera «buonorus» B 11 Knacce
JIOJDKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTh 3HAHHUI O MECTE M POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAYK, B
(GbOopMUPOBAaHUN COBPEMEHHOW €CTECTBEHHO-HAYyYHOW KapTUHBI MHpa, B TMO3HAHUU 3aKOHOB
OPUPOJBI U PEIIEHUH SKOJOTHYECKUX MPOOJIeM YeloBEYeCTBa, a TAaKXKe B PEIIEHHU BOIPOCOB
palMOHATFHOTO TPUPOIONONBF30BaHUs, U B (OPMUPOBAHMHM IIEHHOCTHOTO OTHOIIEHHS K
npupose, oOLIeCTBY, YENOBEKY, O BKJIaJIe POCCHUICKUX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B
pasBUTHE OMOJIOTHHY;

YMEHHUE BIa/IeTh CUCTEMOI OMOJIOTMYEeCKMX 3HAaHUI, KOTOpas BKIIOYAET ONpPEesICHUS U
MOHMMaHHUE CYINTHOCTH OCHOBOIOJAralomnX OWOJIOTHYECKUX TEPMHHOB M TIOHATHHA (BUI,
sKocucTteMa, Ouocdepa), Oumosormueckue Tteopuu (dBomonMoHHAs Teopus Y. JlapBuHa,
CUHTeTHuYecKass Teopus sBomoruu), ydenus (A. H. CeBeprioBa — 0 MyTsSX U HaNpaBICHUSX
sBomtonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus [x. Xapau
u B. BaitnGepra, 3aponpimeBoro cxoactBa K. M. bopa), mpasuna (Muanmyma lO. JInbuxa,
AKOJIOTHYECKON MUPaMUIbl YHEPTUHN ), TUITOTE3bI (THnoTe3a «vupa PHK» V. I'mnbepra);

YMEHHE BIAJETh OCHOBHBIMH METOJAMU HAyYHOTO TO3HAHMS, WCIOIb3YEeMbIMU B
OMOJIOTHYECKUX HCCIIEOBAHUAX JKUBBIX OOBEKTOB M JKOCUCTEM (OMHMCaHUE, H3MEpEeHHe,



HaOJI0IeHNE, YKCIIEPUMEHT), CIIOCOOAMHU BBISBIEHUS M OLIEHKU aHTPOIOIEHHBIX W3MEHEHWH B
IPUPOJIE;

YMEHHME BBIACIATh CYLUICCTBEHHbIE NPU3HAKU: BHUAOB, OMOIrE€OLEHO30B, JKOCUCTEM U
O6uocdeppl, CTaOUIM3UPYIOILEro, MABMKYLIEIO U pa3pbIBAIOIIErO €CTECTBEHHOro 0TOopa,
JIJIONATPUYECKOT0 U CUMIIATPUUYECKOTO BUJI000pA30BaHUs, BIUSHUS ABHKYIIHUX CHII SBOJIIOLIUU
Ha TeHO(OH]| MOIMYJISAUHN, TPUCIIOCOOICHHOCTH OPraHU3MOB K cpelie 0OMTaHUs, YepelOBaHUs
HaIpaBJICHUH 3BOJIIOLUHU, KPYTOBOPOTA BELECTB U MIOTOKA SHEPTUU B IKOCUCTEMAX;

YMEHHME YCTAaHABIMBaThb B3aMMOCBA3M MEXAY IPOLIECCAMHU DSBOJIIOLMM, ABMKYIIUMU
CHJIaMH aHTPOIIOI'€HE3a, KOMIIOHEHTAaMH Pa3IMYHbIX SKOCHCTEM M MPUCHOCOOIEHUAMU K HUM
OpraHU3MOB;

YMEHME BBISIBIISITh OTJIMYUTEIbHBIC IPU3HAKU JKUBBIX CUCTEM, IIPUCIIOCOOJEHHOCTh BUI0B
K cpeie oOuTaHMs, aOMOTUYECKMX M OMOTHMYECKHMX KOMIIOHEHTOB 3KOCHCTEM, B3aHMMOCBs3eH
OpPraHU3MOB B COOOIECTBAX, AaHTPOIOI'€HHBIX U3MEHEHHH B HKOCHCTEMaxX CBOEH MECTHOCTH;

YMEHHUE HCIOJb30BATh COOTBETCTBYIOIINE aPTYMEHTHI, OMOIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIUKY [UIsl JOKa3aTelbCTBA pOJICTBA OPraHM3MOB pa3HbIX CHCTEMaTHYECKUX TpYIII,
B3aMMOCBSI3M OPraHU3MOB U Cpelbl OOMTaHHS, €IMHCTBA UYEJIOBEUECKUX pac, HEOOXOAMMOCTH
COXpaHEHMsI MHOT0OOpa3usi BUJOB M SKOCHCTEM KaK YCJIOBHUS COCYLIECTBOBAHHS HPUPOABI U
YeJI0BEYECTBA,

YMEHHME pellaTh OUOJIOTMYECKUE 3aJaud, BBISABISATb NPUYUMHHO-CIIEICTBEHHBIE CBS3U
MEXIy HUCCIeAYeMbIMU OHOJIOTMYECKUMHU INpOLlecCaMM U SIBJICHMUSMH, J€1aTh BBIBOABI U
IIPOrHO3bI HA OCHOBAHMH IIOJIyYE€HHBIX PE3YyJIbTaTOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M TPAKTHYECKUE pabOThI, COONIIOIATh MpaBHia TPU
pabote ¢ y4eOHBIM U 1a00paTOPHEIM 000PYIOBAHHUEM;

YMEHME BBIIBUIaThb THUIOTE3bl, IMPOBEPATh HMX DKCIEPUMEHTAIbHBIMU CPEACTBAMH,
bopmMynupys 1eNb UCCIeI0BaHUs, aHAJIM3UPOBATh MOJYyYEHHbIE PE3YJIbTaThl U JIe1aTh BbIBO/IBI,

YMEHHE y4acTBOBaTh B YUEOHO-HCCIENOBATEIbCKONW paboTe 1Mo OMOJIOTHH, SKOJOTHU U
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJIbHBIX HAay4HbIX OOIIECTB, M MYOJMYHO MPEICTaBIATh
NOJIy4EeHHBIE PE3Y/IbTaThl HA YUEHUUECKUX KOH(DEpEeHIHIX;

YMEHHME OLICHMBAaTb THUIOTE3bl M TEOPUHM O IPOUCXOKACHUM IKU3HHU, YEIOBEKA U
YeJIOBEYECKUX pac, O NMPUYMHAX, MOCIEACTBUSIX U CIOCO0aX MpeAOTBpAllleHUs TI100abHbIX
U3MEHEHUH B 6uocdepe;

YMEHHUE OCYLIECTBISATh OCO3HAHHBIN BBIOOP Oyaylei mpodeccuoHalbHON AEATEIbHOCTH B
o0mactd  OMOJOTMM, SKOJOTMH, TPHPOJIONONIL30BAHUS, MEIULHUHBI, OHOTEXHOJOTHH,
NICUXOJIOTHH, BETEPUHAPUH, CEIbCKOTO XO3SMCTBA, MUIIEBOM MPOMBIIIJICHHOCTH, YIIyOIsTh
MO3HABATENIbHBII MHTEpEC, HampaBiICHHBIH Ha OCO3HAHHBIA BBIOOP COOTBETCTBYIOLIEH
npodeccun U MPOJODKEHHE OHOJIOrMYecKoro oOpa3oBaHHMsS B OpraHU3ALUSAX CPEAHEro
npo¢eCcCHOHATIBHOIO U BBICIIET0 00pa30BaHusl.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoaundecTBo 4acos DJIeKTPOHHbBIE
HauMenoBanue
Ne (uudposbie)
pa3jaeiioB U TeM Kontpoabubie IIpakTunueckue
n/a DO DAMMEL Bcero o0pa3oBaTejibHbIE
porp padoThI padoThI pecypeb

1 buonorus kak Hayka 1 https://educont.ru/
XK

2 HBBIC CHCTEMBI H HX 2 https://educont.ru/
H3y4yeHue

3 Buonorus knerku 2 0.5 https://educont.ru/
X

4 HMITHeCKad 10 1 https://educont.ru/
OpraHH3aIys KICTKH

5 Crtpoenue u QyHKIIUN 3 5 :
KJIETKHU https://educont.ru/
OOMEH BELLECTB U

6 [peBpaIlcHue 9 1 https://educont.ru/
SHEPTHH B KJIICTKE
Hacnencrsennas

7 uopmans H 9 0.5 https://educont.ru/
peanu3zanus e€ B
KJIETKE
e o

8 VSHCHHBIH T 6 1 https://educont.ru/
KIICTKH

9 Crpoenne i ymKimm 17 15 https://educont.ru/
OpPraHHU3MOB
P

10 ASMHOMERHC 1 8 15 https://educont.ru/
pa3BUTHE OPTaHU3MOB
I'enernka — Hayka o

11 HACHCACTBEHHOCTH 1 2 0.5 https://educont.ru/
HN3MCHYHNBOCTHU
OpraHn3MoOB
3

12 aKoHoMepHocTH 10 1 https://educont.ru/
HaCJIEICTBEHHOCTH
3

13 aroHoMepHocTH 6 1 https://educont.ru/
M3MEHYHUBOCTH

14 I'eHeTHKA YeJIOBEKA 3 0.5 https://educont.ru/
C

15 CIICKHHA 4 1 https://educont.ru/
OpraHn3MOB
BuorexHonorus u

16 CUHTETHYECKAS 4 https://educont.ru/
onoorus

17  BIIP 1 1 https://educont.ru/



https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

13




11 KJIACC

Ne
n/n

HaumenoBanue
pa3aesioB U TeM
NMPorpamMmbl

3apokJIeHUE U
pa3BUTHE
SBOJIIOIMOHHBIX
MPEJCTaBICHUH B
OHOJIOTHHI

MuxkposBomtonus u
€€ pe3yabpTarhl
MaxkpoaBoitonus u
€€ pe3yapTarhl

KoanuecTBo 4acoB

Bcero
padoThI

14

KoHTpoJibHbIE

IIpakTH4eckue
padoThI

JJIeKTPOHHbIE

(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

https://educont.ru/

https://educont.ru/

https://educont.ru/

[Ipoucxoxnenue n
pa3BUTHE KU3HU HA
3emie

[IpoucxoxaeHue
yeJoBeKa —
AHTPOIOT€HE3

OKojorus — Hayka
0
B3aMMOOTHOLICHUSX
OpPraHU3MOB U
HaJ0pPraHU3MEHHBIX
CHUCTEM C
OKpYyKaroleun
cpenoit

15

1.5

0.5

https://educont.ru/

https://educont.ru/

https://educont.ru/

Opranusmsl 1 cpesa
oOuTanusa

JKOJIOTHS BUIOB U
MOIYJISIUANA

1.5

0.5

https://educont.ru/

https://educont.ru/

IKOJIOTHSI
COOOIIECTB.
DKOIOTrHYeCcKHre
CHCTEMBI

13

0.5

https://educont.ru/

10

buocdepa —
riobanpHas
9KOCUCTEMA

https://educont.ru/

11

YenoBek u

https://educont.ru/



https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/

OKpYXKaroIas cpesia

O060061IeHNE U

12 HOB”SOpeHI/Ie 8
IIPOUIEHHOT'O
Marepuana
OBIIEE KOJIMYECTBO
YACOB 10 102 7.5

[TPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE
10 KUIIACC

Ne
n/
n

KoanuecTBo 4acoB

Tema ypoka Bcer KoHTpoabHBI
0 e padoTsl

buonorusa xak

KOMILICKCHAsI HayKa

M KaK 9acThb 1
COBPEMEHHOTO

oO1ecTBa

JKuBble cucTeMbl U

HX CBOMCTBA

YpoBHeBas

OpraHu3anus )XKUBbIX 1
CHUCTEM

IIpakTHYecku
e padoThbl

JIeKTPOHHbIE
uudgposbie
o0pa3oBaTe/bHbI
e pecypchbl

https://educont.ru/

https://educont.ru/

https://educont.ru/

Hcropus oTkpsITHA
U U3Y4YECHUS KIIETKHU. 1
Knerounas teopus

https://educont.ru/

Mertob1
MOJIEKYJISIPHOM U
KJIETOYHOU
OMOJIOTHH.
IIpaxTrueckas
pabota «M3ydyenue
METOJI0B KJIETOYHON 1
Ouosiorun
(xpomarorpadus,
anexTpodopes,
muddepeHnmanbaoe
LeHTpUudyrupoBaHue
, [TLIP)»

0.5

https://educont.ru/

XUMHYECKUNA COCTAB
KIICTKHU.

MuHepanbHble
BEILIECTBA KIIETKH,
uX Ouonoruyeckas
poJb
Opranunueckue
BEILIECTBA KJIETKU — 1
OenKu.

0.5

https://educont.ru/

https://educont.ru/

https://educont.ru/



https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/

10

JlaGopaTopHas
paborta
«OOHapyxeHHe
OEJIKOB C IIOMOIIIBI0
KaueCTBEHHBIX
peaKuuii»
CBoiicTBa,
Kiaccupukanus u
dbyHKIMHA OEIKOB

Opranunueckue

BCIIECTBA KJICTKHU —
YrJI€eBOAbL

https://educont.ru/

https://educont.ru/

11

Opranunueckue
BEIIECTBA KJIETKU —
JIUTIATBI

https://educont.ru/

12

13

Hyxnennosbie
kucnotel. JJHK n
PHK. JIaGoparopnas
pabora
«HccnenoBanue
HYKJIEMHOBBIX
KHCIIOT,
BBIJICTICHHBIX U3
KJIETOK Pa3IUYHBIX
OpraHU3MOB»

Crpoenue u
¢bynaxuu ATO.

0.5

https://educont.ru/

https://educont.ru/

14

CekBeHHpOBaHUE
JTHK

https://educont.ru/

15

16

17

Metonasl
CTPYKTYPHOU
ouoJorun

Tumnsl KJIETOK.
[Ipokapuornueckas
KJIETKa

Crpoenue
JYKapUOTHYECKOU
KJIETKH.
IIpaxTrueckas
pabota «M3yuenue
CBOMCTB KJIETOYHOU
MeMOpaHbI»

0.5

https://educont.ru/

https://educont.ru/

https://educont.ru/



https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/

18

[ToBepXHOCTHBII
anmnapar KJIeTKH

https://educont.ru/

19

20

OnHoMeMOpaHHbIe
OpPTaHOU[BI KIETKH.
[IpakTnueckas
pabora «3yuenue
JBUKCHUS
LUTOILIa3MbI B
PacTUTETbHBIX
KIIETKax»

[TomyaBTOHOMHBIE
OpPTraHOU/IbI KJICTKH:
MUTOXOHJIPHH,
TUTACTHIBI.
JlaGopaTopuas
pabora 1
«HccnenoBanue
J1a3MOJI3a U
JeTIa3MOJIK3a B
PacCTUTEIBHBIX
KJIICTKaX)

0.5

0.5

https://educont.ru/

https://educont.ru/

21

HemeMmOpaHnHbie
OpraHoubl KJIETKU

https://educont.ru/

22

23

Crpoenue n
byHKIMH siapa
CpaBHuTenbHas
XapaKTepUCTHKA
KJIETOK DYKapHOT.
JlaGopaTopHas
pabota «3yuenue
CTPOCHUS KIETOK
Pa3IUIHBIX
OpPraHU3MOB»

0.5

https://educont.ru/

https://educont.ru/

24

Accumunanus u
TACCUMUIALINSA —

JIBE€ CTOPOHBI

MeTaboau3Ma. THITEI
oOMeHa BEIESCTB. 1
JlaGopaTopHas

pabota «3y4yeHue
KaTaIMTUYCCKOU
AKTUBHOCTH

0.5

https://educont.ru/



https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/

dhepmeHTOB (Ha
pUMEpPE aMHJIa3bI
VI KaTaJiasbl)»

25

DepMEHTaTUBHBIN
XapaKkTep peakuin
KJIETOYHOTO
MeTabonu3Ma.
JlaGopaTopHas
pabora «3yuenue
(hepMEHTaTUBHOTO
paciierieHus
MIEPOKCUIA
BOJIOpO/Ia B
PaCTUTENbHBIX U
KUBOTHBIX KIIETKAX)

0.5

https://educont.ru/

26

benku-akTuBaTopsl
u Oenku- 1
UHTAOUTOPHI

https://educont.ru/

27

28

ABTOTpO(HBIN THIT
oOMeHa BEIIeCTB

dorocuHTE3 1

29

XeMOCHUHTE3.
JlaGopaTopnas
pabora «CpaBHEeHHE
MIPOIIECCOB
¢dboTocuHTE3a U
XEMOCHHTE32)

0.5

30

31

32

AHarpoOHbIE
opranu3mMbl. Bujsl
OpOKEeHUSI.
JlaGopatopHas
pabota «CpaBHeHHE
MIPOLIECCOB
OpoKeHUs U

TIBIX AHUSD)

AdpoOHBbIe
OpraHU3MBbI. DTkl
IHEPreTUYECKOro
oOMeHa

OHeprus
MeMOpaHHOTO 1
rpajiieHTa

0.5

https://educont.ru/

https://educont.ru/

https://educont.ru/



https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/

33

npoToHOB. CUHTE3
AT®: pabora
npoTtoHHON AT®-
CUHTA3bI

Peaknuu
MaTpUIHOTO CHHTE3a

https://educont.ru/

34

35

36

37

Tpanckpunuus —
MaTpUYHBIA CUHTE3
PHK

Tpancnsuus u eé
STallbl

Konuposanue
aMHHOKHCJIOT. PoJib
pubocoM B
ouocHuHTe3e OeIKa

Opranuzanus
TCHOMa y MIPOKAPHOT
Y 3YKapuoT

https://educont.ru/

https://educont.ru/

https://educont.ru/

https://educont.ru/

38

MounekyispHbie
MEXaHHU3MBI
9KCIIPECCUU F'€HOB Y
9YKapHOT

https://educont.ru/

39

40

41

Bupycer —
BHEKJIETOYHBIE
(GOpMBI )KU3HU U
oOiuraTHele
MIapas3uThI.
IIpaxTrueckas
pabora «Coznanue
MOJEIIA BUPYCa»

Bupychsie
3a00JIeBaHUS
YyeJI0OBEKa,
JKUBOTHBIX,
pacTeHui
HanoTtexHonoruu B

OHOJIOTUU U
MEIULIHE

0.5

https://educont.ru/

https://educont.ru/

https://educont.ru/

42

43

JKv3HEeHHBIN [TUKIT
KJIETKH.

Matpu4Hblli CUHTE3

https://educont.ru/

https://educont.ru/



https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/

JTHK.

44

XPpOMOCOMBI.
JlaGopaTopnas
pabora «M3yuenue
XpOMOCOM Ha
TOTOBBIX
MHKpOIIpenapaTax»»

0.5

https://educont.ru/

45

46

47

Jenenue KiIeTku —
MUTO3

THIBI KJIETOK.
Kapuokunes u
IIUTOKHHE3.
JlaGopaTopnas
pabora
«Habmronenue
MHTO3a B KIETKax
KOHYHKa KOpeIIKa
nyka (Ha TOTOBBIX
MHUKpOIIpenaparax)»
Perynsuus
’KH3HEHHOTO LIMKJIa
KJIETOK

0.5

https://educont.ru/

https://educont.ru/

https://educont.ru/

48

49

50

51

Opranusm Kak
€IMHOE TIENI0e

TkaHu pacTeHuUn.
JlaGoparopHas
pabota «3yuenue
TKaHE! paCTEHUI»

TkaHu KUBOTHBIX U
4eJI0BEKa.
JlaGoparopHas
pabota «3yuenue
TKaHEW )KUBOTHBIX)

Opransl. Cuctemsl
OpraHoB.
JlaGopaTopHas
pabota «3yuyenue
OpraHoOB IIBETKOBOTO
pacTeHus»

0.5

0.5

0.5

https://educont.ru/

https://educont.ru/

https://educont.ru/

https://educont.ru/

52

Omnopa Tena
OpPTraHHU3MOB

https://educont.ru/



https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/

53

JBmxenue
OpraHU3MOB

https://educont.ru/

54

55

56

57

58

Ilutanue
OpraHu3MoOB

[Iuranue
II0O3BOHOYHBIX
KUBOTHBIX.
[InmeBapurenpHas
CUCTEMA YeJIOBEKa

Jpixanue
OpraHU3MOB

JIpIxaHue
MO3BOHOYHBIX
YKUBOTHBIX U
yesoBeKa

Tpancnopr BemecTs
y OpraHu3MOB

https://educont.ru/

https://educont.ru/

https://educont.ru/

https://educont.ru/

https://educont.ru/

59

KposeHnocHas
cUcTeMa
IIO3BOHOYHBIX
KHUBOTHBIX U
4eJI0BEKa

https://educont.ru/

60

61

Brinenenue y
OpraHU3MOB
3amura y
OpraHU3MOB

https://educont.ru/

https://educont.ru/

62

NMmmyHHas cuctema
YeJoBeKa

https://educont.ru/

63

64

65

66

Paznpaxumocts u
peryusauus y
OpraHU3MOB
I'ymopanbHas
perysanus u
SHIOKPUHHAs
CUCTEMA )KUBOTHBIX
U YeJI0BEKa
®opmsbl
Pa3MHOKEHHUS
OpraHu3MOB

TlomoBoe
Ppa3sMHOXEHHE

https://educont.ru/

https://educont.ru/

https://educont.ru/

https://educont.ru/



https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/

67

Meiios

https://educont.ru/

68

69

70

I'amerorenes.
OO6pazoBanue u
pa3BHUTHE TIOJIOBBIX
KJICTOK.
JlaGopaTopHas
pabora «3yuenue
CTPOCHUSI TIOJIOBBIX
KJICTOK Ha TOTOBBIX
MUKpOTIperaparax

NuauBunyansHoe
pa3BUTHE
OpraHU3MOB —
OHTOI'E€HE3

3axiajika OpraHoB U
TKaHeHn nu3
3apOBIIIEBBIX
JINCTKOB

0.5

https://educont.ru/

https://educont.ru/

https://educont.ru/

71

72

Pocr u passutue
KUBOTHBIX.
JlaGopaTopHas
paborta «BrisiBieHHE
MIPU3HAKOB CXO/ICTBA
3apoJbllIen
MTO3BOHOYHBIX
KUBOTHBIX)»

PasmHOXeHUE 1
pa3BUTHE PACTEHUM.
JlaGopaTopHas
pabota «CtpoeHue
OpraHoB
Pa3MHOXKEHHUS
BBICIIMX PACTEHUI»

0.5

0.5

https://educont.ru/

https://educont.ru/

73

74

Hcropus
CTaHOBJICHUS U
Pa3BUTUS TEHETUKHU
KaK HayKd

OCHOBHBIE OHSATHS
Y CUMBOJTBI
TCHETHKH.
JlaGoparopHas
pabora «JIpozodmuia

0.5

https://educont.ru/

https://educont.ru/



https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/

KakK 00BEKT
T€HETHYECKUX
HUCCIIEIOBAHUI)

75

3aKOHOMEPHOCTH
HaCJIeI0BaHHS
MIPHU3HAKOB.
MonorubpuaHoe
CKpelIHBaHHUE.
[TpakTrueckas 1
paborta "Uzydenue
pe3yabTaToB
MOHOTHUOPHUIHOTO
CKPCIIUBAHUS Y
npo30¢uib"

0.5

https://educont.ru/

76

[uTosnornyeckne
OCHOBBI
MOHOTHOPHUIHOTO
CKpeUIMBaHUS

https://educont.ru/

7

78

AHanusupyroliiee
CKpelIMBaHue.
Hemonnoe
JIOMUHUPOBaHUE

Jlurudpunoe
CKpEIlUBaHHUE.
[TpakTnueckas
pabota «3yuenue
pe3yNIbTaToB
JTUTHOPUTHOTO
CKpEIIUBAaHUS Y
Ap030(UITBD»

0.5

https://educont.ru/

https://educont.ru/

79

[uTonmornyeckue
OCHOBBI
TUTHOPUTHOTO
CKpEUIMBaHUs

https://educont.ru/

80

81

82

CrerieHHOoe
HacJeI0BaHue 1
MIPU3HAKOB

XpomocoMHast
Teopus 1
HaCJIEICTBEHHOCTH

I'eneTuka mona

https://educont.ru/

https://educont.ru/

https://educont.ru/

83

T'erorun kak

https://educont.ru/



https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/

OeJIOCTHaA CUCTEMA

84

I'enetnmueckuit

KOHTPOJIb Pa3BUTHS
pacTeHui, 1
JKUBOTHBIX U

YyeJIOBeKa

https://educont.ru/

85

86

87

88

89

90

91

N3menuuBocCcTh
MpU3HAKOB. Bubl 1
U3MEHYUBOCTHU

MoaudukarmonHast
W3MEHYUBOCTH

Bapuanunonsslii psia
Y BapuallMOHHAas
KpuBasl.
JlaGopaTopHas
pabora
«HccnenoBanue
3aKOHOMEPHOCTEN
MO (DHUKAITIOHHOM
W3MEHYUBOCTH.
ITocTpoenue
BAPUALIMOHHOT'O
psna u
BApUALIMOHHON
KpHBOW»
I'enoTunuueckas
U3MEHYUBOCTb.
Komb6unatuBHas
U3MEHYMBOCTh

MyranronHas
U3MEHUYUBOCTb.
IIpaxTrueckas

pabota «MyTauu y 1
npo3oduis (Ha

TOTOBBIX
MHUKpOTpenaparax)»

3aKOHOMEPHOCTH
MYTallMOHHOTO

npouecca. 1
OnureHeTHKa U
SMHUT€HOMMKA

I'eneTnka yemoBeka. 1

0.5

0.5

0.5

https://educont.ru/

https://educont.ru/

https://educont.ru/

https://educont.ru/

https://educont.ru/

https://educont.ru/

https://educont.ru/



https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/

92

[IpakTuueckas
paborta
«CocraBiieHuE U
aHaJun3
POIOCIOBHON»
Metonabl

MEIUIIMHCKON
T€HETUKU.

https://educont.ru/

93

94

3HayeHue
MEIUITTHCKOM
FeHETUKHU B
MPEAOTBPAIEHUN U
JIEUEHUHU
FeHETUYECKHUX
3a00JIeBaHUH.

OcHOBHBIE TIOHATHUS
CEJICKIIHH.
JlaGopaTopHas
pabota «3ydyenue
COPTOB KYJBbTYPHBIX
pacTeHui U Opox
JOMAIITHUX
KUBOTHBIX)

0.5

https://educont.ru/

https://educont.ru/

95

Mertob1
CEJIEKLINOHHOMN
paboTHI.
JlaGoparopHas
pabota «3yuenue
METOJIOB CEJIEKLINN
pacTeHui)

0.5

https://educont.ru/

96

Hoctmxenus
CEJICKIIUN PaCTEHUHN
U KUBOTHBIX.
IIpaxTrueckas
pabota «[IpuBuBKa
pacTeHui

https://educont.ru/

97

CoxpaHenue,
A3y4YECHUE U
HCIIO0JIb30BaHUE
TEHETUYECKUX

pecypcoB

https://educont.ru/

98

buorexuonorusa kak

0.5

https://educont.ru/



https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/

99

100

HayKa 1 OTpacib
MIPOU3BO/JICTBA.
[IpakTuueckas
pabora «3yuenue
00BEKTOB
OMOTEXHOIOTHI

OcCHOBHBIE
HaIpaBJICHUS
CHHTETHYECKON
OHoIOrun

XpoMOCOMHas 1
TeHHAsI MH)KEHEPUS

https://educont.ru/

https://educont.ru/

101

102

Menuiackue
OUOTEXHOJIOTUHA

BIIP

OBILIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

11 KUIACC

102

145

https://educont.ru/

Ne
n/
n

Tema ypoka

OBOIIOLMOHHAA
teopus Y. JlapsuHa

KoJsnuyecTBo 4acoB

Bcer
0

KonTpoabHbl
e padoThbI

IIpakTH4yecku
e pabdoThbI

DJIeKTPOHHbIE
uugposbie
oOpa3oBaTeJbHbI
e pecypchl

resh.edu.ru

JIBrKy1ue CHibl
ABOJIFOLIMN BHUJIOB I10
Y. lapBuny

resh.edu.ru

boprba 3a
CyIIIECTBOBaHUE,
€CTECTBEHHBIN U
VCKYCCTBEHHBIN
oTbop

https://educont.ru/

dopmHpoBaHHE
CUHTETHUECKON
TEOPHUH SBOJIIOIUU

OTansl
SBOJIIOIIHOHHOTO
mporecca:
MHUKPOIBOJIOIUS U

https://educont.ru/

https://educont.ru/



https://educont.ru/
https://educont.ru/
https://educont.ru/

MaKpO3BOJIOLIHA

[Momynsiums —
AJEMEHTAapHAs
CIUHUIIA DBOJIIOIINN

3aKOH reHeTHYECKOTO
paBHOBecus Jx.
Xapnau, B.
BaiinGepra.
JlaGopatopHas
pabora «BrlsiBiieHHE
U3MEHYUBOCTH Y
0co0eil 0aHOTrO BUIA»

resh.edu.ru

https://educont.ru/

0.5

10

11

12

DneMeHTapHbIe
(bakTOpPbI BOTIOIUN

OddexT ocHoBaTENS.
Oddexr
OYyTBUIOUYHOTO
TOPJIBIIIKA

Murpanumu.
N3omamun

MO YJISALIAN:
reorpaduyeckas,
OuoJioruyeckas

EctectBeHHbII 0TOOD
— HaIpaBJISIIOLINI
(bakTop BOJIIOLIUU

[TomoBoii oTOOp

https://educont.ru/

https://educont.ru/

https://educont.ru/

https://educont.ru/

13

14

[IpucnocobneHHOCTH
OpPraHU3MOB KaK
pe3ynbTat
MUKPOIBOJFOIHH.
JlaGopatopHas
pabota «/3yuyeHue
apoMop(ho30B u
uaAMoalanTalui y
pacTeHuii u
KUBOTHBIX»
IIpumepsr
npucnocoOaeHuit y
OpPTraHU3MOB:
Mop(hosioruyeckue,
duznonornyeckue,

0.5

0.5 resh.edu.ru




15

OMOXHMUYECKHE,
MOBE/ICHYECKUE.
JlaGopaTopHas
pabora
«[Ipucnocobnenus
OpPTaHU3MOB H UX
OTHOCHUTEIbHAS
11€J1€CO000Pa3HOCTh)»
Bun, ero xpurepuu u
CTPYKTYypa.
Jlaboparopuas
pabora «CpaBHeHUE
BUJIOB I10
MOp(hoIOrHuecKOMy
KPUTEPUIO»

0.5

16

17

18

CrpykTrypa BUza
Bunoo6paszoBanue
KaK pe3ysbTaT
MHUKPO3BOJIOLIH

CBs3b

MHUKPOSBOJOIOUH U
SIMUACMHOJIOTHH

resh.edu.ru

19

Maxpo3BOIIOLHSL.
ITameonTomorndyeckmue
METOAbI I/ISyIIeHI/HI
SBOIIOIUN

20

buoreorpapuueckue
MCTOJbI U3YUYCHUS
IBOJIIOLUH

resh.edu.ru

21

DOMOpHOIOTHYECKHE
Y CPaBHUTEIBHO-
Mophosoruueckue
METOJIbI U3yUCHUS
IBOJTIOLIUH

https://educont.ru/

22

MonekynsapHo-
TeHETUYECKUE,
OMOXUMHYECKHE U
MaTeMaTH4ecKue
METO/Ibl U3yUYECHHUS
IBOJIIOLINN

https://educont.ru/

23

OO0mue
3aKOHOMEPHOCTH

https://educont.ru/




3BOJIFOIIMH

24

AnantuBHasg
panuanus.
HepaBHoMepHOCTB
TEMIIOB 3BOJIIOIIH

https://educont.ru/

25

26

27

Hay4Hble rumnore3bt
MIPOUCXOXKICHHUS
JKA3HU HA 3emiie

Jonayunsie
MIPEJICTaBICHUS O
3apOKICHUH KU3HU

OCHOBHBIE 3TaNbl
HeOpFaHI/I‘ICCKOﬁ
3BOJIFOIINHN

https://educont.ru/

https://educont.ru/

https://educont.ru/

28

T'unoresnl
3apOXKICHUS KU3HU

resh.edu.ru

29

Ucropus 3emnu u

METOABI €€ U3YUECHHUS.

JlaboparopHas
pabora «M3ydyenue u
OTIHCaHMe
MCKOIIaeMBIX
OCTaTKOB JJPEBHUX
OpPTraHU3MOB»

https://educont.ru/

0.5

30

HauannHbie 3Tanb!
OpraHNYeCKOn
3BOJIIOIUHU

https://educont.ru/

31

OBOIIOLUS DYKAPUOT

https://educont.ru/

32

33

34

OCHOBHBIE DTAITBI
SBOJIIOINH

pPaCcTUTCILHOTO MUpA.

IIpaxTrueckas
pabota «3yuenue
0COOEHHOCTEH
CTPOEHHUSI paCTEHUN
Pa3HBIX OTJICIIOB)
OCHOBHBIE 3TaNbl
SBOJIIOIUU
YKUBOTHOT'O MUPa
DBOIIOLHS
JKUBOTHBIX.

https://educont.ru/

0.5

0.5




35

36

[IpakTrueckas
pabora «3yueHue
0COOEHHOCTEM
CTpOCHUS
MO3BOHOYHBIX
KUBOTHBIX)

Pa3BuTue xu3Hu Ha

3emuie 1o dpam u 1
nepuoam
Maccossie
BBIMUPAHUS —
9KOJIOTUYECKUE
KPHU3HUCHI MPOIILIOTO

resh.edu.ru

https://educont.ru/

37

CoBpeMeHHbIN
3KOJIOTMYCCKUM
KPH3HUC, €T0
0COOEHHOCTH

https://educont.ru/

38

CoBpemMeHHast
cucreMa
OpPTaHHYECKOTO
TPOIILIIOTO

https://educont.ru/

39

40

41

42

OCHOBHBIE
CHUCTEMATHUYECKHE 1
TpyIIIBI OPraHU3MOB

AHTpoOmonorus —
HayKa O 4eJIOBEKe

Pazsutne
IPEJCTaBICHUN O
MIPOUCXOXKICHUHN
YyeJloBeKa

Mecro yenoBeka B

cucreme

OpPraHNYeCcKOro MUpa.
JlaGopatopHas

pabota «M3yuenue 1
0coOeHHOCTEH

CTPOCHUSI CKeJleTa

YeNI0BeKa, CBA3aHHBIX

C TIPSIMOXOXKICHUEM

0.5

https://educont.ru/

https://educont.ru/

https://educont.ru/

https://educont.ru/

43

JIBHKyILIME CHIIBI
aHTPOIIOTEHE3a

https://educont.ru/




44

45

CooTHo1IeHHE
OMOJIOTHYECKHUX U
COLMaTIbHBIX
(bakTopoB B
AHTPOTIOTEHE3e

OCHOBHBIE cTaanun
AHTPOIIOTCHE3a

https://educont.ru/

https://educont.ru/

46

47

48

49

50

Ilaneoreneruka u
[MaJeoreHOMHUKA

OBOIIONHUA
COBPEMEHHOTO
yenoBeKa

YenoBeueckue pachl.
[IpakTuueckas
pabota «3yuenue
AKOJIOTMYECKHUX
aJanTamnuin
YEeJI0BEKa»
MexaucuuInaInHapHbl
€ METO/IbI
AHTPOIOJIOTUH

3apokJIeHUE U
Pa3BUTHE SKOJIOTHHI

0.5

https://educont.ru/

https://educont.ru/

https://educont.ru/

https://educont.ru/

https://educont.ru/

51

MeTo1p1 SKOJTOTHH.
JlaboparopHas
pabora «M3yuyenue
METOJ0B
9KOJOTHYECKUX
HCCIIeI0BAHUM

0.5

https://educont.ru/

52

3HayeHue
HKOJIOTUUECKUAX
3HAHUU IUIA YeJIOBEKA

https://educont.ru/

53

54

DKOJIOTHYECKHE
bakTopbI

AlGuotnueckue
dakropsl. CBET Kak
AKOJIOTUYECKU I
dakTop.
JlaboparopHas
pabota «BrlsiBIeHHE
MIPUCTIOCOOICHU I

0.5

https://educont.ru/

https://educont.ru/




OpPraHnu3MoB K
BJIMSIHHUIO CBETa»

55

AlGuotnyeckue
daxTopsI.
Temmeparypa Kak
3KOJIOTUYECKUI
dakTop.
JlaGopaTopHas
pabota «BplsBieHue
MPUCTIOCOOICHHIA
OpPTaHU3MOB K
BIIUSTHUIO
TEMIIEPATYPHI»

0.5

https://educont.ru/

56

57

Abuornueckue
dakropsl. BraxHocTh
KaK dKOJIOTMYCCKUM
dakrop.
JlabGopaTopHas
pabora
«AHaTOMHYECKHE
0COOEHHOCTH
pacTeHUH U3 pa3HBIX
MECT OOMTaHUSI

Cpenbl oOuTaHus
OpTaHU3MOB

0.5

https://educont.ru/

https://educont.ru/

58

59

60

brnonornueckme
PUTMBI

Kuznennsie popmbl
OpPraHu3MOB

buotudgeckue
(baxTopsl

https://educont.ru/

https://educont.ru/

https://educont.ru/

61

3Hauenue
OMOTHUYECKUX
B3auUMOJICUCTBUI I
CYIIIECTBOBaHUS
OpPTaHU3MOB B CpeJie
obuTaHus

https://educont.ru/

62

DKOJIOTUUYECKHUE
XapaKTEePUCTUKH
MONYJISLUN

https://educont.ru/

63

OCHOBHBIE
[OKa3aTein




64

65

66

MOMYJISILINN:
YHUCIIEHHOCTb,
IJIOTHOCTb,
BO3pacTHas U
110JI0Basi CTPYKTypa

OCHOBHBIE
ImoKa3aTeIn
MONYJISIUAN:
POXKIaEMOCTb,
MPUPOCT, TEMI POCTA,
CMEPTHOCTb,
MUTPALIU
DKonoruyeckas
CTPYKTYpa
MOMYJISALUN
JlnHaMuka
MOIYJISILUU U €€
perynsus

https://educont.ru/

https://educont.ru/

https://educont.ru/

67

Kpussie pocra
YUCJICHHOCTHU
nomyisiuuu. Kpusbie
BBDKHUBAHMUS

https://educont.ru/

68

DKoJjoruyeckasi HuIIa
Bujaa. Jlaboparopnas
pabora
«[Ipucnocobnenus
CEMsIH paCTEeHUN K
pacceneHuIo»

0.5

https://educont.ru/

69

Bun xkak cucrema
MOIYJISIUANA

https://educont.ru/

70

71

72

3aKOHOMEPHOCTH
IIOBEACHUSA N
MI/Il"paHI/II\/’I KHUBOTHBIX

Coo011ecTBo
OpPTaHU3MOB —
OMOILIEHO3
DKocHCTEMA KaK
OTKpBITasi CHCTEMA

https://educont.ru/

https://educont.ru/

https://educont.ru/

73

Kpyrosopor BemecTs
Y IIOTOK DHEPTUU B
JKOCUCTEME

https://educont.ru/




74

OcCHOBHEBIE
[10Ka3aTeiu
3KOCUCTEMBI

https://educont.ru/

75

DKOJIOTUUECKUE
TTUPAMHU/TBI

https://educont.ru/

76

77

78

79

80

81

82

HN3menenus
COOOIIECTB —
CYKIIECCUU
[Ipupoaneie
SKOCHUCTEMBI.
DKOCHUCTEMBI 03€p U
peK. DKOCHUCTEMBI
MOpEH U OKEaHOB
[Tpuponnsie
SKOCHUCTEMBI.
DKOCUCTEMBI TYH/P,
JIECOB, CTCIICH,
MyCTHIHb

AHTpOHOFeHHBIe
3KOCHCTCMbI

YpOOIKOCHCTEMBI.
[IpakTuueckas
pabota «3yueHue u
OTHCaHNe
ypOOIKOCUCTEMBI»

3aKOHOMEPHOCTH
dbopmupoBaHus
OCHOBHBIX
B3aUMOJCUCTBUN
OpPraHU3MOB B
HKOCHCTEMAX

MexaHu3Mbl
BO3JCHCTBUSI
3arps3HEHUN pa3HbIX
THIIOB Ha
CcyOOpTraHN3MEHHOM,
OpTraHU3MEHHOM,
MOMYJISIIIMOHHOM 1
YKOCUCTEMHOM
YPOBHSIX

0.5

https://educont.ru/

https://educont.ru/

https://educont.ru/

resh.edu.ru

https://educont.ru/

https://educont.ru/

https://educont.ru/

83

buochepa —
oOuienyiaHeTapHas




00oJ104yKa 3eMitu

84

85

86

87

88

VYuenue B. U.
Bepnanckoro o
ounochepe
3aKOHOMEPHOCTH
CYIIECTBOBaHUS
ounochepsl
Kpyrosopotsl
BEIIECTB U
OMOTEOXMMHUYECKHE
LUKJIBI

30HAIBHOCTD
ouocdepsl.
OCHOBHBIC OMOMBI
CyIIu

Y CTOHYHUBOCTD
ouocdepsl

resh.edu.ru

https://educont.ru/

https://educont.ru/

89

90

91

92

93

94

95

DKOJIOTUUECKUE
KPHU3UCHI H UX
PUYHHBI

BosaetictBue
yeJIOBEKa Ha

ouochepy
AHTpPOIIOT€HHOE
BO3JICHCTBHUE HA
pacTUTEIbHBINA U
JKUBOTHBIN MU

OxpaHa npupo/isl

OcHOBHBIC
MIPUHIIUIIBI
YCTONYUBOIO
pa3BUTHUSA
YeJIOBCUSCTBA U
TIPUPOIBI
Pamnmonansnoe
MPUPOIONOIB30BaHUE
U COXpaHEHHUe
OMOJIOTTYECKOr 0
pazHooOpa3zus 3emin

O00011IEHNE 10 TEME

https://educont.ru/

https://educont.ru/

https://educont.ru/

https://educont.ru/

resh.edu.ru

https://educont.ru/




«MHUKpO3BOJIIOLIMS U
€€ pe3yabTaThl»

O06o06mIeHne o Teme
96 «Maxpo3BOJIOIUS U
€€ pe3yabTaThD)

https://ibls.one/

O000111eHME 110 TEME
97 «IIpoucxoxaenue u

pa3BHUTHE KU3HU HA
3emiie»

O000111eHME 110 TEME
«IIpoucxoxneHue
08 P

YCJIOBCKA —
AHTPOIIOTCHE3»

O00011IEHNE TT0 TEME
99 «IKOJIOTHS — HAyKa O

B3aUMOOTHOIIECHHUAX
OpPTaHU3MOBY

O060011IeHNE 10 TEME
100 «OpraHu3msl 4 cpeaa
oOHUTaHUI»

O060011IEHIE IO TEME

101 «IKOJIOTHSI BUIOB U
TIOITYJISILIAN

https://ibls.one/

https://ibls.one/

https://ibls.one/

https://ibls.one/

https://ibls.one/

O00011eHNE 110 TEME
«buocdepa —

102
riooaapHas

JOKOCUCTEMA»

https://ibls.one/

OBILIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

102

7.5



https://ibls.one/
https://ibls.one/
https://ibls.one/
https://ibls.one/
https://ibls.one/
https://ibls.one/
https://ibls.one/

YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOTO
MMPOIIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YAEHUKA

* buosorus, 10 xknace/ [laceunuk B.B., Kamenckuii A.A., Pyouios A.M. u npyrue;
nox penakuueit [laceunuka B.B., Akunoneproe odiiectBo «M31aTeabCcTBO
«IIpocsemienne»

buonorus,10 kmacc,.b.Aradponosa, B.1.CuBormnazos.-M.:IIpocsemienue, 2021
buonorus,11 kmacc,.b.Aradponosa, B.1.CuBormnazos.-M.:IIpocsemnienue, 2021

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

KoHTposbHO-u3MepuTeIbHbIC MaTepuaibl. brosmorus. 10 -
11xmaccel.Coct.H.A.borganos.-M.:BAKO,2020r

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://educont.ru/
resh.edu.ru

https://www.imumk.ru/

https://ibls.one/
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