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MNOACHUTEJIBHAS 3AIINCKA

[Tporpamma no yuebHomy npeamery "buonorus” (ganee - 6M070rHs) HA YPOBHE CPEIHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DenepanpHOro 3akona ot 29.12.2012 Ne 273-03
«0O06 obOpazoBannn B Poccuiickoit Deaepannn»y, ®PI'OC COO, Konnenmuu mnpernogaBaHus
yuebHoro npeamera «bruoOrus» U OCHOBHBIX MOJIOKEHUN (henepanbHOi paboueill mporpamMmbl
BOCTIUTAHMS.

VYuebubiii npeamer «buonorus» yrmyonénnoro ypoBHs wu3yudenust (10—11 xmaccer)
ABIIIETCS. OJJHUM M3 KOMIIOHEHTOB IMpeAMETHON obnactu «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 MEXKIY OCHOBHBIM OOIIMM,
CpeIHUM OOIIUM, CpPeIHUM NPOPECCHOHANBHBIM U BBICHIMM oOOpa3oBaHHeM. B To ke Bpems
KOKIBIA U3 3THX Y4€OHBIX MPEIMETOB JOHKEH ObITh OPUEHTHPOBAH HA MPUOPUTETHOE PELICHUE
00pa30BaTeNbHBIX, BOCIIUTATEIFHBIX U PAa3BUBAIOIIMX 3aJ]1ad4, CBSI3aHHBIX C MPO(OpUEHTAIIUCH
0o0yyarolmuxcsi U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOM 00JacTM Hay4HOro 3HaHUS,
CBSA3aHHOTO C OWOJOTHEH, MEOUIIMHON, SKOJOTHEH, TMCHUXOJOTHEH, CIIOPTOM WM BOCHHBIM
JIEJIOM.

[Iporpamma no yuebnomy npenmery "buonorus" naér npencraBieHue O eI U 3a/1adax
U3ydeHus yaeOHoro npeamera «bruonorus» Ha yriayOIEHHOM ypOBHE, OIpeesisieT 00s3aTeIbHOe
(MHBapuaHTHOE) TMPEAMETHOE COJAEp)KaHUEe, €r0 CTPYKTYpHUPOBAHHME MO paszienaM U Temawm,
pacmpeziefieHue 1o KilaccaM, peKOMEHAYeT MOCIe10BaTeIbHOCTh U3yUeHHUsl yueOHOro MaTepuana
C y4€TOM MEXNPEAMETHBIX M BHYTPHUIPEAMETHBIX CBs3€H, JIOTHKH Y4eOHOro Iporecca,
BO3PACTHBIX OCOOCHHOCTEH 0OydJarommxcsi. B mporpamMMe 1o OHONOTHH peali30BaH MPUHITUTI
MPEEeMCTBEHHOCTH C HW3Yy4Y€HHEM OHOJOTMM Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHus,
Onmaromaps uyeMy [pPOCMaTpPHBAeTCsl  HANpPaBICHHOCTh Ha  MOCIENyIOIlee  pa3BUTHE
OMOJIOTUYECKNX 3HAHWH, OpPWUEHTHPOBAaHHBIX Ha (POPMHUPOBAaHHE €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, 3KOJOTUYECKOIO MBIIUICHUS, IPEICTaBICHUNH O 3I0pOBOM 00Opase >KM3HH, Ha
BOCIIUTaHHE OEpeXHOro OTHOIIEHHUS K OKpyXaromed mnpupoiHoil cpene. B mporpamme mo
OMOJIOTUM Tak)Ke IMOKa3aHbl BO3MOXKHOCTH ydeOHoro mpenmera «buomorus» B peanu3anuu
tpeboBanuii ®I'OC COO k mIaHUpyeMBbIM JHUYHOCTHBIM, METAIPEIMETHBIM U MHPEIMETHBIM
pe3yapTaTaM o0yueHus ¥ B (OPMHPOBAHMHM OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIbHOMN
NEeSITeIbHOCTH O0YYaloUXcs M0 OCBOCHMIO COZIEp)KaHUs OMOJOrMYecKoro oOpa3oBaHMs Ha
YpOBHE CpefHero oo1ero oopazoBaHusl.

VYuebnblii npeaMer «buonorus» Ha ypoBHE CpeaHEro oOmero oOpa3oBaHHS 3aBepIIaCT
Ounonoruueckoe 0Opa3oBaHUE B IIKOJE U OPUEHTUPOBAH HA paCIIMpPEHUE U yriIyOJieHne 3HaHUN
oOyyaromuxcst O JKMBOH TNpUpPOAE, OCHOBAX MOJEKYISIPHOW M KIETOYHOM Ouojoruw,
AMOPHONIOTUN U OWOJIOTHMH Pa3BUTHsL, T€HETUKHU, CEIEKIMHU, OMOTEXHOJOIHH, 3BOJIOIMOHHOTO
YUEHUSI ¥ DKOJIOTHH.

Nzyuenue yuebHoro npeamera «buonorus» Ha yriayOJIeHHOM YpOBHE OpPUEHTHPOBAHO Ha
HOJATOTOBKY OOYyYaroIuXcs K TMOCIEIYIONIEMY MOJIY4YEeHHIO OHOJIOrnyeckoro oOpa3oBaHUS B
By3aX W OpPraHU3alUsAX CpPeIHEro npodeccuoHanbHOro oopazoBanus. OCHOBY €ro COAEp)KaHUS
COCTaBIISIET CUCTEMa OMOJOTHMYECKMX 3HAHWH, TOJYYCHHBIX MPH HM3YYCHHUH OOYUJarOIIUMUCS
COOTBETCTBYIOIIMX CHCTEMaTHYECKHX pa3/lesioB OHOJIOTHHM Ha YPOBHE OCHOBHOTO OOIIETro
oOpa3oBanus, B 10—11 kmaccax 3Tu 3HaAHUS TOTY4YarOT pa3BUTHE. Tak, pacIIMpEeHbl U YTriayOIeHbI
OMOJIOTUYECKHE 3HAHUS O PACTEHHSX, JKUBOTHBIX, Ipubax, OaKTepusix, OpraHu3Me YelOBeKa,
O0MMX 3aKOHOMEPHOCTSIX JKU3HH, [OIMOJHHUTEIHHO BKIFOYECHBI OHOJIOTHYECKHE CBEICHUS



MPUKIATHOTO M TMOMCKOBOTO XapaKkTepa, KOTOPhlE MOXKHO HCIOJB30BaTh KAK OPUEHTHUPHI IS
nocieayomero Beidopa npodeccun. BozMokHa Takke MHTErpasi OMOJIOTHYECKUX 3HAHUM C
COOTBETCTBYIOIIMMHU 3HAHHSIMH, TTOJTYICHHBIMHU 00yUYaIOIUMUCS MIPU U3YUICHUN (DU3UKHU, XUMHH,
reorpauu u MaTEMaTHKH.

CtpykTypa mnporpamMmbl 1Mo ydeOHOMY mnpenMery "buonorus" oTpakaeT CHCTEMHO-
YPOBHEBBIM M 3BOJIIOLUOHHBIM MOAXOAbI K M3yueHuto Ouosoruu. CoOriacHo MM, HU3y4aroTCs
CBOICTBAa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJIS1 )KUBBIX CUCTEM Pa3HOI'O YPOBHS OpraHU3allUU,
SBOJIIOIIMM OPraHUYECKOr0 Mupa Ha 3emiie, COXpaHEeHHs OHOJOTHYecKOro pazHooOpasus
miaHeTel. Tak, B 10 Kiacce HM3ydarOTCs OCHOBBI MOJICKYJSIPHOW M KJIETOYHOW OHMOJIOTHH,
SMOPHOJIOTUN ¥ OMOJIOTUU PA3BUTHUS, TCHETUKU M CEJIEKLIUU, OMOTEXHOJOTHH U CUHTETHYECKOM
OMoNIOTHH, AaKTYyaJU3UpPYIOTCS 3HAaHUS OOydJarolmmMxcs MO OOTaHUKE, 300JI0THH, AHATOMHH,
¢uznonoruu venoseka. B 11 kitacce n3y4aroTcsi SBONIOIMOHHOE yYEHHE, OCHOBBI SKOJIOTUU U
ydeHue o omocdepe.

VYuebublii mpenamer «buonorus» TNpu3BaH O0ECIEYUTH OCBOCHHE OOYYarOIIMMHUCS
OMOJOTMYECKUX TEOpPUM M 3aKOHOB, WUJEH, NPUHLUMIOB W TMpaBWI, JIeKAllUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAay4YHOH KapTHHBI MHUpa, 3HaHUH O CTPOEHUH, MHOrooOpazuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJSIUU, OHOIEHO03a, DKOCHCTEMBbI, O BBIIAIOIINXCS
HAYYHBIX JOCTIDKEHUSIX, COBPEMEHHBIX HCCIICOBAHUSAX B OMOJOTHMH, MPHUKIAIHBIX acleKTax
Ounonornyeckux 3HaHWM. /s pa3BUTHS W MOIAEp)KaHUS WHTEpeca 0O0YJaromuxcss K OMOJIOTHH
HapsIly CO 3HAYUTEIBHBIM 00BbEMOM TEOPETUUECKOI0 MaTepuaia B COACPKAHUH MPOrPAMMBI IO
OHOJIOTUN TPETyCMOTPEHO 3HAKOMCTBO C MCTOpUEH CTAHOBIICHUS W PA3BUTHS TOW WM MHOU
o0acTi OMOJIOTHH, BKJIAJOM OTCUECTBEHHBIX M 3apYOC)KHBIX YYEHBIX B PEUICHHWE BAKHEUIIMX
OHMOJIOTUYECKHUX M HKOJIOTHUECKUX MTPOOIIEM.

Llenp u3yuenus yuebnoro npenmera «buosjorus» Ha yriayOn€HHOM ypoBHE — OBJa/ICHUE
Oo0y4JalIMMHUCSA 3HAHUAMU O CTPYKTYPHO-(QYHKUIHMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
Pa3HOTO paHra u NpuoOpeTeHrne YMEHHUI UCII0NIb30BaTh 3TH 3HAaHUS B (OPMUPOBAHUHU HHTEpEca
K OomnpeneneHHoi o0sactu mpodecCHOHATbHON NeATeTbHOCTH, CBI3aHHOW C OMOJIOTHEH, WU K
BBIOOpY yueOHOTr0 3aBeIeHUs I TPOAOIKEHUS OMOIOTHYECKOro 00pa3oBaHMUs.

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

OCBOCHHE  OOYYalOIMMHUCS  CUCTEMbI  OMOJIOTMUECKMX 3HAaHMM: 00  OCHOBHBIX
OMOJIOTUYECKUX TEOPHIX, KOHIETIMIX, TUIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTSX M IMpaBUiaXx,
COCTABJISIFOLIMX ~ COBPEMEHHYIO €CTECTBEHHO-HAYYHYH) KapTHHYy MHpa; O CTPOCHHH,
MHOTO00pa3uu U OCOOEHHOCTSX OMOJIOTMUECKUX CUCTEM (KJIETKA, OPTaHu3M, TMOMYJISIHS, BHI,
ouoreorieHo3, Ouocdepa); O BBIAAIONIUXCS OTKPBITHSAX W COBPEMEHHBIX HCCJIEIOBAHUSIX B
OMOJIOTHH;

O3HAKOMJICHHE  OOYyYarmoIMXCSi C  METOJAaMHU  TO3HAHUA  JKUBOH  MPHUPOJBI:
HCCJIEIOBATEIbCKUMU METOAaMU OMOJIOTMYECKUX HAyK (MOJEKYJISpHOU U KIETOYHOM OuoJioruw,
HMOpHOSIOTUN U OWOJIOTUU PAa3BUTHS, TEHETHKU U CEIEKIUH, OMOTEXHOJIOTMH U CUHTETHYECKON
OMOJNIOTHH,  TMAaJEOHTOJOTMH, OKOJOTMM); METOJaMH  CaMOCTOSITEIbHOTO  MPOBEICHUS
OMOJIOTHYECKUX HCCIEeIOBaHUNH B Jaboparopuu M B IpHpone (HaOloJaeHHe, H3MEpeHHe,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);

OBJIaJIcHHE OOYYaIOUIUMUCS YMEHMSIMH: CaMOCTOSITENIbHO HaXOAWTbh, aHAIM3UPOBATh U
UCIOJIb30BaTh OMONIOTUYECKYI0 HH(POPMAIINIO; TTOJIb30BATHCSI OMOJIOTHYECKON TEPMUHOIOTHEN U
CUMBOJIUKOW; yCTaHAaBIUBaTh CBSI3b MEXAY pa3BUTHEM OWOJOTMM W  COLMAIBHO-
HSKOHOMHUYECKUMHU M HKOJIOTUYECKUMHU MPOOJIEeMaMH 4YelIOBEYEeCTBA; OIIEHMBATh IOCIEIACTBHS



CBOEH JCATEIBPHOCTH 10 OTHOIIEHHWIO K OKpPYXAIomed MPUPOTHON cpene, COOCTBEHHOMY
3JI0POBBI0 U 370POBBIO  OKPYXKAIOIIUX JIIOACH; OOOCHOBBIBATH M COOMIOJATH MeEpBI
npodHIaKTUKN WHPEKIMOHHBIX 3a00JIeBaHuUil, MpaBuia MOBEACHUS B MPUPOAE U oOecreueHus
0e30MacHOCTH COOCTBEHHOM >KM3HENEATEIbHOCTH B UPE3BBIYAMHBIX CUTYallUAX MPUPOTHOTO U
TEXHOICHHOTO XapakTepa; XapaKTepu30BaTh COBPEMEHHbIE HayudHble OTKpPBITHS B 001acTu
OuoJjoruu;

pasBUTHE Yy 00YYAIOLINXCSl MHTEIUICKTYyalbHBIX U TBOPYECKUX CIIOCOOHOCTEH B mpoliecce
3HAKOMCTBA C BBIJAIOIIMMHUCS OTKPBITUSIMH M COBPEMEHHBIMU HCCIIEIOBAaHUSMU B OHOJIOTHH,
pelaeMbIMH €10 MpoOieMaMu, METOJI0JIOTHEeN OHMOJIOrMYecKOro HCCIEeIOBaHusl, MPOBEICHUs
OKCIEPUMEHTAIBHBIX HWCCIEAOBAHHUMA, pelmeHns OWOJOTHYECKUX 3a/ad, MOJEIUPOBAHUSL
OMOJIOTUYECKUX 00BEKTOB U IPOIIECCOB;

BOCIIMTAHHUE Y OOYYarOIIMUXCSl LIEHHOCTHOTO OTHOUICHHS K KMBOW MPUPOJE B LIEJIOM H K
OTIENbHBIM €€ O00beKTaM U SBJICHUAM; (OPMHpPOBAHHE SKOJIOTHMYECKOH, TIE€HETHUYECKON
IPaMOTHOCTH, OOILIEH KyJIbTyphl MOBEIEHHUS B NPHUPOJE; MHTETPALMH €CTECTBEHHO-HAYYHBIX
3HAHHMH;

npuodpeTeHre 00yJarIMMUC KOMIIETEHTHOCTH B PAllMOHAIIBHOM MPUPOIOIIONIb30BAHUH
(cobmroneHne TpaBWJl TIOBEJICHUS B IPUPOJIC, OXPaHbl BHUIOB, AIKOCHUCTEM, Oumochepsl),
COXpaHEHUU COOCTBEHHOTO 3J0POBBS U 3I0POBbA OKPYXKAIOIIMX JIOACH (coOmtoneHus Mmep
npopMIaKTUKK  3a00JieBaHMUM,  oOecrieueHre  O€30MAaCHOCTH  KU3HENEATCIbHOCTH B
Ype3BBIYAMHBIX CUTYAIUSAX MPUPOJHOTO U TEXHOTCHHOTO XapaKkTepa) Ha OCHOBE MCIOIb30BaHUS
OMOJIOTUYECKUX 3HAHUN U YMEHUI B MOBCETHEBHOM KU3HU;

CO3/laHUE YCJIOBUH Ui OCO3HAaHHOTO BBIOOpa OOYYAIOUIMMHUCS WHIAMBHIYaTbHON
00pa3oBaTeNbHONW  TPACKTOPHH, CIIOCOOCTBYIOMICH TMOCIEAYIOMEMY HPO(PecCHOHATBHOMY
CaMOONPEEICHUIO, B COOTBETCTBUU C WHIUBUIYaJbHBIMA MHTEpPECAMH M TOTPEOHOCTIMU
peruoHa.

OO01iee ymMclIO YacoB, OTBEACHHBIX Ha H3yuyeHUE OHOJIOTMM Ha YriayOJIeHHOM YpOBHE
cpennero obmiero oOpasoBanmsi, coctaBisier 204 daca: B 10 wmacce — 102 gaca (3 yaca B
Hezeno), B 11 kmacce — 102 gaca (3 vaca B Hefento).

Ot10op oOpraHuM3alMOHHBIX (OpM, METOJOB M CpeACTB OOyueHUs OMOJIOTUH
OCYIIECTBIISIETCS C YUETOM CIEIU(HUKN €ro COACpKaHUs M HANpPaBICHHOCTH Ha TPOJIOJIKEHUE
OHMOJIOTHYECKOTO 00pa3oBaHUsI B OPTaHMU3ALMUSAX CPEIHETO MPO(PECCHOHATHHOTO W BBICIIETO
o0Opa3oBaHusl.

OO0s3aTenbHBIM YCIOBHEM IpU OOYYEHHUH OWOJIOTMHM HA YIIyOJIEHHOM YpPOBHE SIBIISETCS
MpOBEJCHUE J1aOOpaTOPHBIX U TMpakTHueckux pabdor. Takke ywacTtue oOydaromuxcs B
BBITOJIHEHUH  TPOEKTHBIX W y4eOHO-HCCIIEIOBATENILCKAX — paboT, TeMaThka KOTOPBIX
OTpeNieNIIeTCsl YYMUTEIeM Ha OCHOBE HMEIOIIMXCS MaTepHalIbHO-TEXHUYECKUX PECYpCOB U
MECTHBIX MIPUPOIHBIX YCIOBUH.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiorusi Kak HayKa

CoBpemeHHast OMonorusi — KOMIUIEKCHasl Hayka. Kparkas ucropus pa3BUTHS OMOJIOTHH.
buonorndeckne Hayku M HW3ydaeMble UMH TpoOsieMbl. DyHIaMEHTAIbHBIC, MPHUKIAIHBIC U
MOMCKOBBIC HAYYHbIE HCCIIEOBAHUS B OMOJIOTHH.

3naueHue Ouosoruu B (HOPMHPOBAHMH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTUHBI
mupa. Ilpodeccun, cBszannbie ¢ Ouonorueil. 3HaueHue OUOJOTMH B MPAKTHYECKON
JIEATEILHOCTH YEJIOBEKA: MEIUIIMHE, CEIbCKOM XO3MCTBE, MPOMBIIIJICHHOCTH, OXpaHEe
PUPOIBI.

JdemMoHcTpauMu

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

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, JUCKPETHOCTh M LEJIOCTHOCTb, CIOXHOCTh U YIOPSAOYEHHOCTh
CTPYKTYpBI,  OTKPBITOCTb,  CAMOOpPraHU3alus, CaMOBOCIPOU3BEIACHUE, PA3APAKUMOCTb,
W3MEHYUBOCTh, POCT U Pa3BUTHE.

YpoBHM OpraHu3aldd JKHABBIX CHCTEM: MOJEKYJSPHBIMA, KIECTOYHBIMA, TKAHEBbIN,
OpraHU3MEHHBIH, MONYJISILLIUOHHO-BUIOBOA, 3KOCHUCTEMHBIN (OMOTeoIeHOTUYECKHIA ),
ounoctepnsiid. [Iporeccsl, mpoucxoasmue B KUBBIX cucTeMax. OCHOBHBIE MPU3HAKH KHUBOTO.
Kusnb kak popma cymiectBoBaHus MaTepuu. Hayku, uzydaromue KUBbIe CUCTEMBI Ha Pa3HBIX
YPOBHSIX OpTraHU3aIUH.

W3ydeHue >XUBBIX cUCTeM. Meroabl Omonormdeckoi Hayku. HaOmromenwe, usmepeHue,
AKCIIEPUMEHT, CUCTeMaru3alus, MmeraaHanu3. lloHsTHe O 3aBUCMMON M HE3aBUCUMOU
nepemenHoi. IlmanmpoBanme skcnepumenta. [locraHoBka u mposepka rumore3. Hynesas
runore3a. [lonsTue BEIOOPKU U €€ 1ocToBepHOCTh. Paz0poc B Ouonornuyeckux JaHHbIX. OleHka
JIOCTOBEPHOCTH MOJYYEHHBIX Pe3yNbTaToB. [IpMuMHBI UCKA)KEHUS PE3YNIBTATOB HKCIIEPUMEHTA.
[ToHsiITHE CTATUCTUYECKOTO TECTA.

JleMoOHCTpaL U

Tabmuupl u cxeMbl: «OCHOBHBIE TPH3HAKH KU3HW», «DBHOJIOTHYECKHE CHUCTEMBI»,
«CBo¥icTBa )XKMBON MaTtepun», «Y pOBHH OPraHU3ALMH KUBOU NMPUPOAb», «CTpOeHUE )KUBOTHOM
KieTkn», «TkaHM  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIOBEYECKOrO0  OpraHu3May,
«buoreorienos», «buochepan, «MeTopl U3ydeHHS] JKUBOU MPUPOIBI».

OGopynoBanue: 1abopatopHOe 000PYAOBAHUE JIJIsl TPOBEACHUS HAOMIOAECHUHN, N3MEPEHUH,
HKCIIEPUMEHTOB.

IIpakTuyeckas padora «/crnonab30BaHWE Pa3TUYHBIX METOJOB MPU M3YUYEHHH KUBBIX
CUCTEM.

Tema 3. buoJiorusi KjieTku



Knerka — cTpykTypHO-QYHKIMOHAIbHAS €IUHULA KUBOrO. VICTOpHS OTKpBITUS KIETKH.
PaGoter P. I'yka, A. JleBenryka. Knerounast 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,
KYJIbTUBUPOBAHUE KJIETOK. DJIEKTPOHHAS! MUKPOCKOIIHSI.

JleMoOHCTpaL U

[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.

OO6opynoBaHue: CBETOBOM MMKPOCKOI, MHKpPOIIPENapaTbl PACTUTENbHbBIX, KUBOTHBIX U
OaKTepHaIbHBIX KJIETOK.

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

Tema 4. Xumnueckasi OpraHu3anms KJIeTKU

XVMMHYECKUH COCTAB KIETKU. Makpo-, MUKpO- U yJIbTPAMHUKPO3JIEMEHTHI. Bona u e€ poib
KaK pacTBOPUTENS, peareHTa, y4yacTHE€ B CTPYKTYPHUPOBaHMM KIIETKH, TEIUIOPETYJISALMUN.
MuHepaibHbIE BEIIECTBA KIETKH, UX OMOJOrHYecKast pojib. POlIb KAaTHOHOB M aHHOHOB B KJIETKE.

Opranuueckue BellecTBa KIETKU. buonornyeckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OeiakoBOM Moiiekyibl. IlepBuuHas cTpykTypa Oenka, menTHHas
CBs3b. BTopuuHnas, TpeTnyHas, yeTBepTUYHAas CTPYKTypbl. [leHarypanus. CBoiicTBa O€JIKOB.
Knaccugukarus 0enkos. buonornueckue GyHKIHM OSIKOB.

VYrineBoabl. MoHOcaxapubl, Iucaxapuibl, OJIMrocaxapuibl M mojucaxapuabl. OOmui
IUIaH CTPOEHUs U (U3MKO-XUMHUECKHE CBOICTBa yrieBoioB. buonornyeckue ¢GyHKuuu
YIJIIEBOJOB.

Jlununpl.  T'uppodunbHo-ruapodoOHBIe  cBoiicTBa.  Kiaccudukauus — aunujaos.
Tpurnuuepuasl, Gochoaunuasl, BOCKH, cTepouibl. buonornueckue yHkuuu aunuaos. O6mue
CBOWCTBAa OMOJOrMYECKMX MeMOpaH — TEeKy4YecTb, CHOCOOHOCTh K CaMO3aMBIKaHHUIO,
MOJIYTIPOHUIIAEMOCTb.

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

Crpoenne monekynsl AT®. Makposprudeckue cBssu B moiekyine AT®. buonornueckne
¢yuknun AT®. BoccraHoBineHHbIE MMEpPeHOCUMKH, HX (yHKUMM B KieTke. CTpyKTypHas
Ouosnorusi: OMOXMMHUYECKHE U OMO(U3MUECKHE HCCIEIOBAaHUS COCTaBa U IMPOCTPAHCTBEHHOMN
CTPYKTYpPbI OMOMOJIEKYI.

JleMoHCTpanun

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

Juarpammsl:  «PacnpeneneHne XUMHYECKMX DJIEMEHTOB B  HEXHBOW IPHUPOAE»,
«Pacnipenenenne XUMUYECKUX JIEMEHTOB B )KMBOW ITPUPOIEN.

Tabmumpl u cxemsl: «llepuogmdeckass TabauIla XUMHUYECKHX JJIEMEHTOB», «CTpoeHHE
MOJIEKYJbl BOABI», «BemecTtBa B cocraBe oOpraHu3moB», «CTpoeHHE MOJEKYJbl Oenkay,
«CTpyKTYypbl O€enKOBOWH MOJEKYNb», «CTpoeHHe MOJEKYJd YriaeBoAoB», «CTpoeHHEe MOJEKYI
aunuioBy», «HykienHoBble KUCIOTHIY, «CTpoeHHE MOJIEKYIBI ATD».

O6opynoBaHue: XuMU4ecKasi ocyia 1 00opy1oBaHHe.



JladopaTopnasi padora «OOHapykeHHE 0CITKOB ¢ MTOMOIIBbIO KaY€CTBEHHBIX PEAKITUI».

Tema 5. CtpoeHnue u QyHKIMH KICTKH

Tumbl KJIETOK: dyKapHOTHUYECKas M mpokapuorudeckas. CTpyKTYypHO-(YHKIHOHAIbHBIC
00pa30BaHUs KJIETKH.

CtpoeHue MpOKApUOTHYECKOM KieTkh. KieTouHas crTeHka OakTepwii W apxei.
OcoOeHHOCTH CTPOCHUS TeTepOoTPO(HOI U aBTOTPOPHON MPOKAPUOTHYECKHX KIETOK. MecTo u
POJIb IPOKAPHOT B OMOIIEHO3aX.

Crpoenuie u (pyHKIIMOHMPOBAHUE DYKApHOTHUECKOW KileTKH. [Inmazmaruueckas meMOpaHa
(mnasmanemma). CrpykTypa Iula3Matudyeckodl MemOpanbl. TpaHcmopT —BelecTB uepes
IUIa3MaTHYECKyI0 MeMOpaHy: MaccuBHBIN (muddysus, oOnerduéHHas nudQysus), aKTHBHBIN
(mepBUYHBIA W BTOPUYHBIN aKkTUBHBIA TpaHcnopt). [lomynmponumaemocts MemOpansl. PaboTa
HaTpUIl-KaJIMeBOro Hacoca. DHAOLUMUTO3: MUHOLMUTO3, parounTo3. Dk3ounTo3. Kinerounas creHka.
CtpykTypa ¥ PyHKIIUU KJIETOYHON CTEHKH pacTEHUM, TPUOOB.

Huronnazma. Lutozons. Lurockener. JIBmwxenue murTomiazmbl. OpraHouabl KIETKH.
OnHOMeMOpaHHBIE OpraHOWABI KIETKH: 3HomIazmMarndeckas cetb (DIIC), ammapat ['ombmku,
JU30COMBI, UX CTpOeHHE U (QYHKUUHU. B3auMMOCBS3b OJHOMEMOpPaHHBIX OPTaHOMUJOB KIIETKH.
Crpoenue rpanyiaspHoro petukyinyma. CHHTe3 pacTBOpPUMBIX OeiakoB. CHHTE3 KJIETOYHBIX
MeMOpaH. ['nmagkuii (arpaHyssipHbIi) SHAOIIA3MAaTHUECKUM peTUKyayM. CekperopHas QyHKIUS
anmapara ['onpmku. TpaHcmopTt BemecTB B KJIETKE. Bakyolin pacTUTENbHBIX KIIETOK.
Kierounsiii cok. Typrop.

[ToyaBTOHOMHBIE OPraHOWBI KJIETKH: MUTOXOHJpPUH, IutacTHbl. CTpoeHue U (pyHKUUU
MUTOXOHJIpUH U macTul. [lepBuyHble, BTOPUYHBIE U CIOKHBIE MIACTU/IBI (POTOCUHTE3UPYIOIIUX
AYKApUOT. XJIOPOIUIACTBI, XPOMOILIACTHI, JIEUKOIUIACTHI BBICIIMX PACTCHUM.

HememOpannble opraHouabl kietku CtpoeHue M (GyHKIHHM HEMEMOPaHHBIX OpraHOMIOB
kjaeTku. PuOocombl. Mbleunsle kieTkd. Mukporpy6ouku. Knerounslii nentp. Ctpoenue u
JBUKEHHE )KT'YTUKOB M pecHu4YeK. Mukporpyoouku nuromuiasmsl. Llentpuons. Anpo. Obonouxa
A7pa, XPOMATHH, KapuoIlIa3Ma, SIPBIIIKHA, MX CTpoeHHWe U (QYHKUUU. SnepHbI OEIKOBBIM
MmaTtpukc. IIpocTpaHCTBEHHOE pacIojio)keHHEe XpoMocoM B uHTepdasHoM sjape. benku
XpoMaTHHa — TUCTOHBI. KieTouHsle BkiItOYeHMs. CpaBHUTENbHAs XapaKTEPUCTHKA KIIETOK
AYKapuoT (PacTUTENbHOM, )KUBOTHOU, TPUOHOM ).

JleMoOHCTpaL U

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

Tabmuubl u cxembl: «CTpoeHHE SYKapHOTHYECKOM KIeTku», «CTpoeHHe >KUBOTHOM
KJeTKn», «CTpoeHne pacTUTENbHON KieTKn», «CTpoeHrne MUTOXOHIpUN», «Sapoy, «CtpoeHue
MPOKAPUOTUYECKOUN KIETKI.

ObopynoBaHue: CBETOBOM MHUKPOCKOI, MHKPOIpPENapaThl PacTUTENBHBIX, >KMBOTHBIX
KJIETOK, MUKPOIIpenapaThbl 0aKTepHUaIbHBIX KJIETOK.

JladopaTropnasi padora «/3yueHre CTpOCHHSI KJIETOK Pa3TMIHBIX OPTAHU3MOBY.

IIpakTuyeckas padora «3yueHue cBOWCTB KJIETOUHON MEMOpPAHBI».

Tema 6. O0MeH BellecTB U NpeBpalliecHHe JHEPTHH B KJIeTKe

AcCUMMIIAIMS ¥ JUCCUMWIIALIUS — JIBE€ CTOPOHBI MeTabonn3ma. Tumsl oOMeHa BEIIeCTB:
aBTOTPOQHBIH U  reTepoTpodHBIA. YuyacTue KHUCIOpoAa B OOMEHHBIX  Ipoleccax.
OHepreruyeckoe oOecrnieueHue kietku: mpespamieHne ATdD B 0oOMEHHBIX Ipoleccax.
depMeHTAaTUBHBIN XapakTep peakUui KIETOYHOro merabonusma. DepMeHThl, UX CTpPOEHHE,
cBoiicTBa W MexaHu3M jaedcTBus. KodepmeHTbl. OTianuus (epMEHTOB OT HEOPraHMYECKHX



KaTajau3aTopoB.  benku-akTUBAaTOpel U OEIKU-UHTMOUTOpBHL.  3aBUCUMOCTb  CKOpPOCTHU
(bepMEHTATUBHBIX PEaKIMi OT Pa3INYHbBIX (PAKTOPOB.

IlepBHUYHBINM CUHTE3 OPraHUYECKUX BellecTB B KileTke. dorocunTes. Posb X0pomiacTos B
npouecce porocunreza. CBeroBas u TeMHoBas ¢asbl. [IpogykTuBHOCTH oTOCHHTE3a. BriusiHue
pa3ianyuHbIX (PaKTOPOB HA CKOPOCTh (poTOCHHTE3a. 3HaUeHHE (POTOCUHTE3A.

XemocuHte3.  Pa3HooOpazue  OpraHM3MOB-XEMOCHHTETHMKOB:  HHUTpH(ULUpYIOIIHE
OakTepuH, )Keae300aKTepuu, cepodaKTepun, BOJOPOIHBIC OaKTepuu. 3HAUCHHE XEMOCHHTE3A.

AHaspobHble opraHu3Mbl. Buasl Opoxkenus. [IpoaykTsl OpoeHHUsI U UX HCIIOJIb30BaHUE
4yeloBeKOM. AHa’poOHbIE MHUKPOOPTaHM3Mbl KaK OOBEKThl OMOTEXHOJIOTMH U BO30YyIUTENU
Oone3Hel.

AdpoOHBIE OpraHu3Mbl. JTambl JHEPreTudeckoro obmeHa. I[loaAroToBUTENBHBINA ATam.
['mukonu3 — 6eCKUCIOPOAHOE pACUICINIEHUE TIIOKO3HI.

buonornueckoe OKHCIIEHHE, WIH KIETOYHOE JbIXaHue. Pojib MUTOXOHApUN B Ipoleccax
Oouonornyeckoro okucieHus. Lluknmyeckue peakumu. OkuciaurenbHoe (GochopunupoBaHue.
[IpeumymectBa a’poOHOro Myt OOMEHa BEIIECTB Tepen aHa’poOHBIM. O((HEeKTUBHOCTH
SHEPreTUIecKoro oOMeHa.

JdeMoHcTpannn

[Toprpersr: Ix. [Ipuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Ourensrapar, I1.
Murtuemnn, I'. A. 3aBap3uH.

Tabmuper 1 cxembl: «DOTOCHUHTE3Y», «DHEpreTuueckuid oOmeH», «buocuHTE3 Oenkay,
«Ctpoenue GpepMeHTay, «XEeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000pYA0BaHUE JUIsl IPUTOTOBJIEHUS TIOCTOSIHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlabopaTopnasi paGora «/I3yueHue KaTaIUTHUYECKON AaKTUBHOCTH (EepMEeHTOB (Ha
pUMepe aMHJIa3bl WK KaTanas3bl)y.

Jladoparopnasi padora «CpaBHEHHE TTPOLIECCOB OPOKEHUS U JTBIXAHUSI.

Tema 7. HacinencrBeHHast uHpopManus U peajm3anus eé B KIeTKe

Peakunn marpuyHoro cuHtesa. [IpMHIMI KOMIUIEMEHTAPHOCTH B PEAKLUAX MATPUYHOIO
cuHTe3a. Peanmsamus HaciencTBEHHOW HHpopManuu. ['eHeTHYecKuil KoJA, ero CBOMCTBa.
Tpanckpunuusa — matpuusblii cuHTe3 PHK. IIpuHIMIIBI TpaHCKpUNIMKM: KOMIUIEMEHTAPHOCTb,
AHTUNApPaIIEIbHOCTh, ACHMMETPUYHOCTb. TpaHCHsAus U e€ 3Tambl. YYacTue TPaHCHOPTHBIX
PHK B Ounocuntese Oenka. YcinoBus OuocuHreza Oenka. KoaupoBanue amumHOkucior. Ponb
pubocoMm B OMocHUHTE3€e OelnKa.

Opranuzanysg reHoMa y MpOKapuoT M JSyKapuoT. Perynsuus akTUBHOCTH T'€HOB Y
npokapuot. ['mnore3za onepona (®. XKakob, K. Mano).. Perynsuusi oOMEHHBIX IPOLECCOB B
kieTke. Knerounslii romeocras.

Bupycsl — HeknieTouHble (pOpMBI JKU3HU U OOsuratHsle napa3uthl. CTpoeHHEe NPOCThIX U
CIIOXKHBIX BHPYCOB, PETPOBHPYCOB, OakTepuodaroB. BupycHbsie 3a0oiieBaHus dYelOBEKa,
*uBOTHBIX, pactenuii. CITNJ], COVID-19, coruaibHbIe B METUITTHCKUE TPOOICMBL.

JleMoHCTpanun

[Toprpetsr: H. K. Konsnos, /. 1. IBanoBckuii.

Tabmumpr w  cxembl: «buocuHTes Oenka», «['‘eHeTmueckuit Koa», «Bupych»,
«bakTtepuodarm».

IIpakTnyeckas padora «Co3gaHue MOAEIU BUPYCay.

Tema 8. /Ku3HeHHBIH HUKJ KJIETKH



Knerounsii muki, ero mepuoasl u perymsanus. Mutepdaza m muto3. OcoOEHHOCTH
MpoIeccoB, mpotekaromux B uHTepdase. [logroroBka kieTku Kk aenexuto. [IpecuHreTndeckuit
(ITOCTMUTOTUYECKUI), CUHTETUYECKUH M IOCTCUHTETUYECKUH (IPEMUTOTUYECKHUI) MEPUOJIbI
uHTep(a3bl.

Marpuunbii  cunre3 JHK — permmkanus.  [lpunnuner  perumukamuu — JIHK:
KOMIUIEMEHTAPHOCTh,  ITOJIYKOHCEPBATUBHBI  CHHTE3, aAHTUIAPAJLIENBHOCTh. MexaHu3m
perummkanuu  JIHK.  Xpomocombr. Ctpoenue xpomocom. Temomepsl u  Telomepasa.
XpOMOCOMHBIN HA0Op KIETKH — KapUOTHUIl. J[MIUTOMAHBIA M TaluIOWIHBIA HAOOPHI XPOMOCOM.
I'omonoruynsie XxpoMocomsl. [1010BbIE XpPOMOCOMBL.

Jenenue kietkn — muro3. CTaguum MHUTO3a U IMPOUCXOJSALIME B HUX Ipouecchl. Tumbl
muTo3a. Kaprnokunes u nurokunes. buongornueckoe 3HadeHHE MUTO3A.

Perymsmuss mMutoTHueckoro nukia kieTkd. I[Iporpammupyemas kierouHas rudenb —
aronTo3.

Knerounoe sipo, XpoMOCOMBI, PyHKIIMOHATIbHAS TEHOMHKA.

JleMoOHCTpaL U

Tabmuipl u cxembl: «KU3HEHHBI HUKI KIETKW», «Muto3», «CTpoeHue XpomMocom»,
«Pemmukanms JJTHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKpomnpenaparbl: «MHTO3 B KJIETKax KOpelIKa
JIyKay.

JlabopaTopnasi pabora «HaOmoneHne MuUTO3a B KIIETKAaX KOHUMKA KOpeIIKa Jyka (Ha
TOTOBBIX MUKpOIIpENapaTax)y.

Tema 9. Ctpoenue u GpyHKIIMH OPraHU3MOB

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

Oco0eHHOCTH CTPOEHUS U KUZHEIEATEIIbHOCTH OAHOKIETOYHBIX OpraHu3moB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIIH, Ipyrue NpoTUcThl. KojgoHnanbHble
OpraHU3MBlI.

B3anmocBA3p yacTel MHOTOKJIETOYHOTO OpraHu3Ma. TKaHU, OpraHbel U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe nesnoe. I'omeocras.

Tkanu pacreHuidl. Tunbel pacTUTENbHBIX TKaHEW: o0Opa3oBaTeNbHAs, MOKPOBHAs,
IPOBOASINIAs, OCHOBHAsA, MexaHuueckasd. OCOOEHHOCTH CTPOEHHUs, (PYHKUUH U pacrloiIoXKEHHUS
TKaHE! B OpraHax pacTEHUM.

TkaHM SKMBOTHBIX M  4YeJNOBEKa. THIBI JKMBOTHBIX TKAaHEW: DIMUTEIUAIbHASA,
COEIMHUTENIbHASA, MbllIeuHas, HepBHasA. OCOOCHHOCTH CTPOEHUS, (PYHKIMH M PaCHOIOKEHUS
TKaHEW B opraHax *KMBOTHBIX M U€JIOBEKa.

Opranel. BereraTuBHble ¥ TeHEpaTUBHBIE OpraHbl pacTeHU. OpraHbl U CHCTEMBI OPraHOB
JKUBOTHBIX U 4yesoBeka. DyHKIIMM OpraHoB U CUCTEM OPraHOB.

Onopa Tena opranu3moB. Kapkac pacrtenuid. CkeneTrbl  OJHOKJIETOYHBIX  H
MHOT'OKJIETOYHBIX KUBOTHBIX. HapyKHbII 1 BHyTpeHHUI ckeneT. CTpOeHHE U TUIIbI COEAMHEHUS
KOCTEH.

JIBikeHue opraHu3MoB. J[BWXKEHHME OJHOKJIETOYHBIX OPraHU3MOB: aMEOOHIHOE,
KTYTUKOBO€, PECHUYHOE. JIBH)KEHHWE MHOTOKJIETOUHBIX pPACTEHUH: TPONMM3MBI W HACTUU.
JIBukeHre MHOTOKJIETOUHBIX JKHUBOTHBIX M YeJIOBEKa: MbllleyHas cucreMa. Pednekc. CkeneTHbie
MBIIIIIBI U UX padoTa.

ITutanne opranusmoB. IlornomnieHre Boabl, YIIEKUCIOrO ra3a ¥ MUHEPAIBHBIX BEILECTB
pacreHusMu. [lutaHue >XUBOTHBIX. BHYTPUIIONIOCTHOE W BHYTPHUKJIETOYHOE IHILEBAPEHHE.



IlntaHne NMO3BOHOYHBIX XUBOTHBIX. OTAENbI MUIIEBAPUTENBHOTO TpakrTa. lIumeBapurenbHbIe
’Kenesbl. [InmmeBapuTenbHas cucTeMa Yel0BeKa.

Jpixanue opranu3moB. [[pixanue pacrenuil. Jlpixanue xuBOTHBIX. [{uddy3us razos yepes
MOBEpXHOCTh KIeTKU. KokHoe npixanue. JlpixarenbHasi MOBEpXHOCTh. JKabepHoe u J€rouHoe
JIpIXaHue. JIpIXaHWMe ITO3BOHOYHBIX YKMBOTHBIX M YEJIOBEKA. OBOJIIOLHMOHHOE YCIOXHEHUE
CTPOCHHMs JETKUX II03BOHOYHBIX >KMBOTHBIX. JlpIXaTenbHas cUCTEMa 4YelOBeKa. MeXxaHu3Mm
BEHTHJISIIIMH JIETKUX Y NITUI] U MIIEKONHUTAIONIHX. Perymsauus npixanus. JpixareiabHble 00bEMBI.

TpancnopT BewIeCTB y OPraHU3MOB. TpaHCHOPTHBIE CUCTEMBbI pacTeHuil. TpaHcmopt
BEIIECTB Yy JKUBOTHBIX. KpoBeHocHass cucremMa u €€ opranbl. KpoBeHOCHas cucrtema
IIO3BOHOYHBIX KMBOTHBIX M uenoBeka. Cepjue, KpPOBEHOCHBIE cOCyIbl M KpoBb. Kpyru
KpOBOOOpAIllEHHs.  OBOJIIOLIMOHHBIE  YCIOXKHEHMSI ~ CTPOEHMSI  KPOBEHOCHOM  CHCTEMBI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Boinenenne y opranusmoB. Beigenenue y pacteHuil. BeijgeneHue 'y KMBOTHBIX.
CokparutensHble Bakyodu. Opransl Bbigenenus. @uibTpamms, cekpeuus U oOpaTHOe
BCAChIBaHME KaK MEXaHHU3Mbl pabOThl OPraHoB BblAeNeHUsA. CBSA3b MOJOCTU Tela C KPOBEHOCHOM
Y BBIICTUTEIBHOM CUCTEMaMU. BplneneHue y MO3BOHOYHBIX XUBOTHBIX M 4YesioBeka. [loukwm.
Crpoenue u ¢pyHkimonuposanue Hedppona. OOpazoBaHHE MOYH Y UETOBEKA.

3ammrTa y OpraHu3MOB. 3allUTa y OAHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuii U
LUCTBI MPOCTEUIINX. 3aIUTa y MHOTOKJIETOUHBIX pacTeHui. Kyrukyna. CpencrBa naccCUBHONW U
XUMUYECKOH 3a1nuThl. DUTOHUIUBI.

3aluTa y MHOTOKJIETOUYHBIX KUBOTHBIX. [IOKpOBBI M MX POU3BOAHBIE. 3allIMTa OpraHu3Ma
or Oone3Hedl. MMMmyHHast cuctema denoBeka. KileTouHbII W TyMOpaJIbHbII HMMMYHMTET.
Bpoxnéuuelii u  mpUOOpeTEHHBIN  cnenn(uYeckuii HUMMYHUTET. Teopusi KIOHAIBHO-
cenektuBHoro ummynuteta (I1. Dpnux, @. M. bepuer, C. Tonerasa). BocnanutenbHble OTBETHI
opranu3MoB. Posib BpokIEHHOTO MMMYHHUTETA B Pa3BUTHUN CUCTEMHBIX 3a00JIeBaHUN.

PazgpaxxumocTe M peryisiMss 'y OpraHu3MoB. Pa3ipaxuMoCTh y OJHOKIJIETOYHBIX
opranu3moB. Takcucel. PazapaxxumocTs M peryisinus y pacTeHuil. POCTOBBIE BEIECTBA U HX
3HAYCHHUE.

HepBHas cucrema u pediaexTopHas peryisuus y KUBOTHbIX. HepBHas cucrtema u eé
OTJIeNbl. DBOJIIOLIMOHHOE YCJIOXHEHHE CTPOEHUS HEPBHOM CHUCTEMBI y KHMBOTHBIX. OTIemnsl
TOJIOBHOI'O MO3ra MO3BOHOYHBIX XUBOTHBIX. Pedrnexc u pednexkropnas nyra. bezycrnoBHble u
YCIIOBHBIE PE(IIEKCHI.

I'ymopanbHasi perymsiuvsi M SHIOKPHUHHAs CHUCTEMa JXUBOTHBIX M 4YelloBeka. JKenessl
SHJOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleiicTBHE TOpMOHOB. B3auMOCBA3b HEpPBHOU U
SHAOKPUHHOU cucteM. [ unoranamo-runoduszapHas cucrema.

JleMoHCTpanun

IHoptper: U. I1. I1aBnoB.

Tabmupel u cxeMmbl: «OAHOKIETOYHBIE BOAOPOCINY», «MHOTOKJIETOUHBIE BOIOPOCIH,
«baktepun», «lIpocreitmme», «Opranbl [BETKOBBIX pacTeHui», «CHCTEMBI OpraHoOB
MIO3BOHOYHBIX JKUBOTHBIX», «BHYyTpeHHee CTpoeHHEe HaceKOMbIX», «TKaHuM pacTeHMI»,
«Kopuesble cuctembl», «Crtpoenue ctelnss», «CTpoeHHe IHUCTOBOM MIacTUHKWY, «TKaHU
KUBOTHBIX», «Ckener 4yenoBekay, «llumeBapurenbHas cucrema», «KpoBeHOCHas cuctemay,
«/IpixatenpHast cucrtema», «HepBHas cucrema», «Koxka», «Mplmeynas cucremay,
«BpiaenurenpHas cucreMa», «OHIOKpPHHHAs cucreMay, «CTpoeHue Mplmel», «MMMyHUTETY,
«KumeunononoctHele», «CxeMa NUTaHUs pacTeHu», «KpoBEHOCHBIE CHCTEMBI ITO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruaps», «CTpoeHHEe IUIaHApUn», «BHyTpeHHEee CTpOEHHE JOKIEBOIO



yepBsi», «HepBHas cucrema pbiO», «HepBHas cucrema narymku», «HepBHas cucrema
npecMbikaromuxcs», «HepBHass cucrema ntuny, «HepBHas cuctema MIIEKONMTAIOIINXY,
«HepHas cucrema uenoBekay, «Peduexcy.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIpeNnapaTbl OJHOKJIETOYHBIX OPraHU3MOB,
MUKpOIIpenaparbl TKaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UIVIOKOXKHX, JKUBbBIE
HK3EMIUIAPBl KOMHATHBIX PacTEHH, repOapuu pacTeHU pa3HbIX OTIENOB, BIAXKHBIE MpenapaThl
KHUBOTHBIX, CKEJICTHI T0O3BOHOYHBIX, KOJUIEKIIMKA OECIIO3BOHOYHBIX JKUBOTHBIX, CKEJIET YEJIOBEKa,
o0opynoBaHue JUId JIEMOHCTpAallMd IIOYBEHHOI'O M BO3AYLIHOI'O IIMTAaHUS pPAacTEHHH,
pacuienieHus Kpaxmajia M OenkoB 1oJ JeiictBueM (epMeHTOB, 0OOOpyAOBaHUE IS
JEMOHCTpPALIMK OIBITOB 110 U3MEPEHUIO KU3HEHHOM EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTEIbHbIX
JBUKEHUM, MOJIETTN I'OJIOBHOTO MO3Ta Pa3IMYHbIX KUBOTHbIX.

JlaGoparopHas padora «/3yueHre TKaHel JKUBOTHBIX).

JlaGoparopHas padora «/3yyeHrne opraHoB IBETKOBOT'O PACTEHUSI.

Tema 10. Pa3MHoOKeHHe 1 pa3BUTHE OPraHU3MOB

®opMbI pa3MHOXKEHHUS OPTaHU3MOB: Oecrioyioe (BKJII0Yasi BEreTaTUBHOE) U T10JIOBOE. Buibl
6ecIoJ10ro pa3sMHOKEHUS: TOYKOBAHUE, CHOPYIISIIUA, (parMeHTalusl, KIOHUPOBaHHE.

ITomoBoe paszmHoxeHue. IlosmoBele kieTku, miau ramersl. Meno3. Cragun Meinosa.
IToBenenue xpomocoM B Menose. KpoccuHrosep. bronornyeckuii CMbICIH MeHO03a U II0JIOBOTO
npouecca. Meno3 U ero MecToO B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

IIpenzaponpimieBoe  pasButue. l'ameroreHes y JkMBOTHBIX. IlosoBele  Kene3sl.
OOpa3zoBaHue U pa3BUTHE IMOJIOBBIX KileToK. CnepmaroreHe3 u ooreHe3. CTpoeHHE IOJIOBBIX
KJIETOK.

Om1og0TBOpEHHE M AMOPUOHAIIBHOE Pa3BUTHE XKMBOTHBIX. CIOCOOBI OIUIOAOTBOPEHUS:
Hapy»XHoe, BHyTpeHHee. [lapreHorenes.

WNuauBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHUOIOTUs — HayKa O Pa3BUTUU
opranu3moB. Ctanuu 3MOpHOreHe3a >KMBOTHBIX (Ha mpumepe Jsrymku). JpoOnenue. Tumsl
npobisienns. OcoOeHHOCTH APOOIEHUS MIEKOMUTAIOMINX. 3apOBIILIEBbIE JIUCTKH (TaCTPYIISLIMS).
3akiagka OpraHoB M TKaHEW M3 3apOABIIIEBBIX JIMCTKOB. B3anMHOe BiIMsSHHME 4acTel
pasBUBAIOIIErocs 3apojblma (3MOpHOHANbHAsT MHAYKLHMA). 3akjiajJka IUIaHa CTPOCHMUS
JKUBOTHOTO KaK pe3ynbTaT HEpapXW4YeCKMX B3aMMOJEHCTBUM TIeHOB. BimsHue Ha
AMOpPHOHANILHOE Pa3BUTHE PA3INYHBIX (PAKTOPOB OKPY’KAIOIIEH CpEebl.

Poct u pasButne xuBOTHBIX. IlocTomMOpuonanbHbIl mepuoxa. Ilpsmoe u Hempsmoe
pasButHe. Pa3Butue ¢ Meramopdo3oM y OECHO3BOHOUHBIX U T03BOHOYHBIX >KUBOTHBIX.
buonoruueckoe 3HaueHue MPSAMOro M HENPSMOrO Pa3BUTHUSA, UX PACHPOCTPaHEHUE B MPHUPOJIE.
Tunsel pocta >XUBOTHBIX. DaKTOpbl pEryisiiMd pocTa >KUBOTHBIX M uenoBeka. Craguu
NOCTAMOPHOHANIBHOTO PAa3BUTHUS y XKUBOTHBIX M yeloBeka. [lepuonbl OHTOreHe3a dYelaoBeKa.
Crapenue 1 cMepTh Kak OMOJIOTHYECKUE TPOLIECCHI.

PasmHoxenue u pasutue pacreHuil. ['ametrodpur m cnopodur. Meio3 B KMU3HEHHOM
nukie pacrenmit. OOpa3oBaHue crop B Tpolecce wmeio3a. [lameToreHes y pacTeHUM.
OmnogoTBOpeHHE M pa3BUTUE PACTUTEIBHBIX OPraHu3MoB. JIBOHHOE OIUIOAOTBOPEHUE Y
[[BETKOBBIX pacTeHHid. OOpa3oBaHUE U PA3BUTHE CEMEHH.

MexaHu3Mbl PEryJsIUU OHTOT€HEe3a Y PACTEHUN U )KUBOTHBIX.

JleMoOHCTpaL UK

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

Tabmuupl u cxembl: «BereratuBHoe pa3MHOXKeHUE», « THUIBI 6€CMOIOro pa3MHOKEHUS,
«Pa3MHOXeHUE XJIaMHIOMOHabl», «Pa3MHOXeHue »HBrieHbl», «Pa3MHOXEHHE TUApbIY,



«Metio3y, «Xpomocombely, «l'amerorenesy», «CTpoeHHE SMUEKIETKH U CIEpMaTO30UIa»,
«OCHOBHBIE CTaJuM OHTOreHe3a», «lIpsamoe u Hempsimoe pa3BuTHE», «Pa3BuTHe MailcKOro
Kykan, «Passutue capaHum», «Pa3BuTue JArymKku», «/{BOMHOE OIIIOJOTBOPEHHUE Y LIBETKOBBIX
pacteHui», «CTpoeHue CeMsH OJHOAOJBHBIX M JABYJIOJIbHBIX pacTeHUN», «OKHW3HEHHBIN LUK
MOpPCKOM  KamycTbl», <«JKW3HEHHBII LHMKI MXa», <OKW3HEHHBII LUKI MNanoOpOTHUKA,
«KW3HEHHBIN LIUKIT COCHBI».

O6opynoBaHue: CBETOBOI MUKPOCKOII, MUKPOIIPENapaThl SHIEKIETOK U CLIEPMATO30MI0B.

JlaGoparopnass pabGora «/3yueHue CTpoeHHsS TIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparaxy.

IIpakTnyeckas padora «BrplABIeHHE NPU3HAKOB CXOJCTBA 3apOABILIEH MO3BOHOYHBIX
YKUBOTHBIX.

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U U3MEHYUBOCTH OPraHM3MOB

Hcropusi cTaHOBIIGHUS W PAa3BUTHS T€HETUKH Kak Hayku. PaGotel I'. Mengpens, I'. ne
@®puza, T. Moprana. Ponb oTeuecTBeHHBIX Y4YE€HBIX B pa3BUTUU TreHeTuku. Paborsr H. K.
Konsosa, H. U. BaBunosa, A. H. benosepckoro, I'. 1. Kapneuenko, FO. A. ®ununyenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHbIE T€HETUYECKUE MOHATUS U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJJIEJIbHbIE
IeHbl, aJbTEPHATUBHbIE INPU3HAKH, JOMMHAHTHBIM M PELIECCUBHBIA INPU3HAK, TOMO3UIOTA,
TeTepO3UroTa, YUCTas JIMHUS, TUOpUABI, reHOTHI, (QeHorur. OCHOBHBIE METOJbl T'€HETHUKH:
TUOPUAO0IOTHYECKHM, TUTOIOTUUECKHI, MOJIEKYIISIPHO-TEHETUIECKHIA.

JdeMoHcTpannn

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

Tabmuie! u cxeMbl: «MeToIbI TeHETUKIY, «CXEMBbI CKpEIBaHUS».

JlabopaTopnasi pa6ora «/[po3oduia kak 00bEKT FTeHETHUECKUX HCCIEAOBAHUN.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpemuBanue. IlepBbiii 3akoH MeHaens — 3aKoH e€IMHOOOpa3Hs
ruOpusioB nepBoro mnokojeHus. IIpaBuno nomuHupoBanus. Bropoii 3akoH MeHaens — 3aKkoH
pacuienieHus npu3Hakos. L{uTomoruueckue 0CHOBBI MOHOTMOPUAHOTO CKpelMBanus. ['unoresa
YUCTOTHI FaMeT.

AHanuzupytoniee  ckpemuBaHue.  [IpoMexyTouHbIi ~ XapakTep — HaclleZJOBAHMUS.
Pacmenienue npu3HakoB MPpY HEMTOJIHOM JOMUHUPOBAHUH.

Jurubpunnoe ckpemuBaHue. TpeTuil 3akoH MeHjens — 3aKOH HE3aBHCHMOTO
HacJIeJOBaHMsI MPU3HAKOB. LuToI0rN4Yeckrie OCHOBBI IUTHOPUHOTO CKPEIIUBAHMUS.

CueruienHoe HacnenoBanue npuzHakoB. Padoter T. Moprana. CuernieHHOe Hacae10BaHNE
T€HOB, HAapYIICHNUE CLEIUICHNUS MEX 1y TeHaMu. XpOMOCOMHas TEOPHsI HACIEACTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OINpPEAEIEHUS Ioyla. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbI Moj. ['eHeTudeckas CTPYKTypa IOJOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CLHEIJIEHHBIX C TIOJIOM.

I'enoTun kak uenoctHas cucrema. [lmelorponusi — MHOMKECTBEHHOE JIECMCTBHE TI€HA.
MHOX€eCTBEHHBIM ajulenu3M. B3aumoneicTBUE HeaUIeNbHBIX T'eHOB. KOMIIIIEMEHTapHOCTE.
Onucra3s. [Tonnmepns.

I'eHeTMYEeCKUI KOHTPOJb PpA3BUTHS pPACTEHUM, JKMBOTHBIX M 4YEJIOBEKAa, a TaKxKe
(U3MOJIOTHUECKUX TMPOIECCOB, TOBEACHMS W KOTHUTUBHBIX (yHKUMH. ['eHeTrmueckue
MEXaHM3Mbl CUMOMOTEHEe3a, MEXaHU3MbI B3aMMOJCHCTBHUS «XO3SMH — TApPa3UT» U «XO3SIHMH —



MuKpoOnom». ['eHeTHUecKre acreKThl KOHTPOJIS U U3MEHEHHs HacjeICTBEHHON nHpopMaluu B
MOKOJIEHUSIX KIETOK U OPTraHU3MOB.

JleMoOHCTpaL U

[Toptpetsi: I'. Menaens, T. Mopran.

Tabmuupl u cxemsl: «[lepBblii 1 BTOpOW 3akoHBI MeHaens», «Tpetuit 3akoH MeHuemns»,
«Ananuzupymoliee ckpeumBanuey, «Hemnonnoe noMmunrpoBanuey, «CLeIIEHHOE HACIEOBaHUE
MPHU3HAKOB y Apo30huiby, «[ eHeTnka nonay, «Kapuotun yenosekay, «Kapuotum apo30huie,
«Kapuotun ntunb», «MHOKECTBEHHbBIN allIEINu3M», «B3anMoneiicTBre reHOBY.

O6opynoBaHue: MOAENb AJsl JIEMOHCTPAllMU 3aKOHOB €IUHO00pa3usi rHOpPUA0B MEPBOrO
MOKOJICHHSI M PACUIEIUIEHUS] MPU3HAKOB, MOJEIb JJISI JEMOHCTPALIMM 3aKOHA HE3aBHUCUMOIO
HACJICIOBAHUS IPU3HAKOB, MOJEIb JJIS1 IEMOHCTPALMH CLUEIUICHHOTO HACJIeI0BaHUs ITPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/po3zodunar.

IIpakTuyeckas padora «l3ydyeHue pe3ynbTaTOB MOHOTMOPUIHOTO CKPEUIMBAHUS Y
JIPO30(UITBD».

IIpakTuyeckas padora «V3ydeHue pe3yabTaTOB JUTHOPUIHOTO CKPEIIMBAHHS Y
JIPO30(UITBIY.

Tema 13. 3akoHOMEepPHOCTH U3MEHYNBOCTH

B3anmopnelicTBue reHotuna u cpeapl npu (GopmMupoBaHuHM (eHOoTHNa. V3MEeHUYMBOCTH
npu3HakoB. KauecTBeHHbIE W KOJWYECTBEHHBIE  TpPHU3HAKK. BuUIbl  HM3MEHYHMBOCTH:
HEHACJIEJACTBEHHAs U HACJIEICTBEHHAS.

MonudukanronHas U3MEHUYMBOCTh. Ponb cpeabl B (GOpMUPOBAaHUU MOIUGPUKALMOHHON
n3MeHunBoctu. Hopma peakuuu npusHaka. BapuannoHHbsll psii M BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHONH H3MEHYHMBOCTH.

I'enoTunuueckass u3MeHYMBOCTb. (CBOWCTBA TE€HOTUIIMYECKOW M3MEHUYMBOCTH. Bunbl
TeHOTUITNYECKOW M3MEHYMBOCTH: KOMOMHATHBHAS, MyTallUOHHASI.

KomOuHaTtuBHas M13MEHUYMBOCTh. Melo03 U MOJIOBOM MPOIECC — OCHOBA KOMOWHATHUBHOM
W3MEHYUBOCTH. POJIb KOMOMHATHUBHON U3MEHUYMBOCTU B CO3JJaHUU T€HETUYECKOTO Pa3HOOOpa3us
B [Ipe/iesiax OJIHOTO BHU/IA.

MyTtaniioHHass W3MEHYMBOCTb. BHABl MyTanuuii: TE€HHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAaHHBIE MYTalMH. SIMepHBIE M IUTOILIA3MATHYECKHUE MYTAIUH.
Comarnueckue W MOJOBble MyTanuu. [[pUYMHBI BOSHUKHOBEHHS MyTanuil. MyTareHel U UX
BIIMSIHME HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAI[MOHHOTO Ipoliecca. 3aKOH TOMOJIOTMYECKHUX
psnoB B HacneacTBeHHOW wu3MeHunBoctd (H.M. BaBuioB). BHesnepHas W3MEHUHMBOCTH U
HACJIEICTBEHHOCTb.

JleMoOHCTpaL U

IToprpetsr: I'. ne @pus, B. Moranucen, H. 1. BaBunos.

Tabmuel U cxembl: «Buasl uW3MeHUHMBOCTHY, «Moau(UKAIMOHHAS W3MEHUYHUBOCTDHY,
«KomOuHaTuBHas H3MEHYMBOCTEY, «Meiio3y, «OM10I0TBOPEHUEY, «["eneTnueckue
3a001eBaHUs YEIOBEKaY, «BUIIbI MyTaIHii.

OGopynoBaHue: XUBble U repOapHble SK3EMIULSIPHl KOMHATHBIX PACTCHHM, PHCYHKH
(ororpadun) )KUBOTHBIX C PA3TUYHBIMUA BUJAMHU U3MEHUYUBOCTH.

Jladoparopnasi pabora «lcciemoBaHwe 3aKOHOMEPHOCTEH  MOAM(UKAITMOHHON
M3MEHYUBOCTH. [TocTpoeHNE BapUAILIMOHHOTO PSAJIa U BAPUAITMOHHON KPUBOM».

IIpakTuyeckas padora «MyTaruu y 1po30Quiibl (Ha TOTOBBIX MUKpPOMpENapaTax)y.

Tema 14. I'eHeTHKA YeIOBeKa



Kaprnotun uenoBeka. MexayHapoaHass NporpaMMa HUCCIEIOBAHMS TI'€HOMAa 4YeJIOBEKa.
MeTobl U3Y4YEeHUS TEHETUKH YETIOBEKAa: T€HEATIOTHUECKU, ONMM3HEIOBBIN, [UTOTCHETHUYECKHA,
HOMYJISIIMOHHO-CTaTUCTUUECKUH, MOJIEKYJIsIpHO-reHeTuUecKuid. COBpPEMEHHOE OIpEleIeHNE
TE€HOTHIA: TIOJIHOT€HOMHOE CEKBEHUPOBAHKE, TEHOTUIIMPOBAHKE, B TOM 4yucie ¢ nomoubto [11P-
ananuza. HacnencrBennsie 3a00seBanus yenoBeka. ['eHHbIE 1 XPOMOCOMHBIE 0OJIE3HU YelIOBEKa.
bone3nn ¢ HacneaCTBEHHOM MNPEApacloIOKEHHOCThI0. 3HAUYEHHWE MEAMIIMHCKONW TE€HETUKH B
NPEJOTBPALICHUN W JICUCHHH TEeHETHYECKHX 3a00JeBaHUN dYenoBeKa. MeIMKO-TeHETHYECKOe
KOHCYJIbTHpOBaHHE. CTBOIOBBIE KIETKU. [IOHATHE «T€HETHYECKOro Ipy3a». DTHUYECKUE aCIEKThI
UCCJIEIOBAaHUM B 00JIaCTH pEeAaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue (akTOpbl MOBBIIIEHHOW YyBCTBUTEIBHOCTH YeNlOBeKa K (hu3HuecKoMy H
XUMUYECKOMY 3arpsA3HEHUIO OKpYKalIllew cpeasl. l'eHernueckas IpeapacroaoKeHHOCTh
YEJIOBEKa K MMaTOJOTUSIM.

JdemoHcTpauMu

Tabmumer u cxembl: «Kapuotum denoBekay, «MeToabpl M3YUCHHS] TEHETUKH YEIOBEKay,
«I'eneTnueckue 3a00J1€BaHUs YETOBEKAY.

Tema 15. Cestekuusi OpraHu3MoB

JomecTukauust ¥ cenekuus. 3apoXxIACHUE CeNeKUUu W JomecTukauuu. Yuenue H. W.
BasuiioBa o LleHTpax mpoucxoxaeHus U MHOIoo0pa3us KyJbTypHBIX pacTeHuid. Ponb cenexuun
B CO3JaHUM COPTOB pacTeHUd U 1opoa KUBOTHbIX. CopT, mopoda, MWTaMM. 3aKOH
TOMOJIOTUYECKUX PSAOB B HacieAcTBeHHOM m3meHunBocTy H. M. BaBuioBa, ero 3nauenue ais
CEJIEKIITMOHHOM pabOoTHI.

MeTtoibl ceneKIMOHHOM paboThl. MicKkyccTBEHHBIN OTOOP: MAacCOBBIN U MH/IMBUyaJbHBIM.
Oranbl KOMOWHAIIMOHHON CeJIeKIuH. VIcTbITanne MpOW3BOAUTENCH MO MOTOMCTBY. OTOOp 1O
TEHOTHUITY C IMTOMOIIBIO OIIEHKU ()EHOTHIIa TOTOMCTBA U OTOOP IO TEHOTHUITY C IIOMOIIBIO aHATN3a
JHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CENEKIMOHHOW paboTel. PanuanuvoHHBIN 1
XUMHUYECKMM MyTareHe3 Kak MCTOYHMK MyTallMid y KyJbTypHbIX (OpPM OpraHu3MOB.
Hcnonp30BaHWe TEHOMHOTO pENAaKTUpPOBaHHMS H MeTofoB pekoMOmHaHTHbIX JIHK ans
MOJIYYEHUS UCXOHOTO MaTepHralia JUisl CEJIEKIUN.

[Tonyuenne mnonumionnoB. BuyTpuBuaoBas rubpunuzanus. bau3kopoicTBeHHOE
CKpelyBaHue, Wik UHOpuauHT. HepoacTBeHHOE CKpeliMBaHue, Wiu ayrOpuauHr. ['etepo3uc u
ero mnpuuuHsl. lMcmonb3oBanue rerepozuca B cenekiuu. OtnanéHHas ruOpuIU3aIus.
[Ipeononenue Oecraoaust MEXBHIOBBIX THOpHIOB. JIOCTHIKEHHUS CEJIEKIMH pPACTeHUH U
JKUBOTHBIX.

CoxpaHeHue U HU3y4YEHHE T€HETHYECKHX PECypCOB KYJIbTYPHBIX PACTEHHUH M MX JIHUKHX
poauYeid ISl CO3JaHUsI HOBBIX COPTOB M THOPUIOB CEIbCKOXO03HCTBEHHBIX KYIbTYP

JleMoHCTpanun

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

Tabmuie! 1 cxembl: «L{eHTpBI MPOUCXOXKICHHS U MHOTO00pa3us KyIbTYPHBIX pacTCHUI,
«3aKOH TOMOJIOTUYECKHMX PSJOB B HACJIEACTBEHHONM HM3MEHUMBOCTU», «METONbI CeNeKIun»,
«OT1nanénnas rudpuan3anus», «KMytarenes».

Jladoparopnasi pa6ora «/3ydeHne COpTOB KyJbTYPHBIX PACTEHUH M MOPOJ JOMAIITHUX
JKUBOTHBIX.

JlaboparopHasi padora «/3yueHrne METOZ0B CEJIEKIIUU PACTCHUII.



Tema 16. BHOTEeXHOJIOTHA M CHHTeTHYeCKasi OHOJIOTHs

OOBEKTHI, HCIONb3yeMble B OHOTEXHOJOTHH, — KIIETOYHBIE W TKAHEBBIC KYIBTYPHI,
MUKpPOOPTaHU3MBI, HUX XapaKTepUCTUKA. TpaauimoHHas OWOTEXHOJOTWs: XJeOoreueHue,
MOJIy4YeHUE KHUCIOMOJIOUHBIX MPOIYKTOB, BUHOAENUE. Mukpoduonoruueckuii cuate3. OObeKThI
MUKpOOHOIOrnYecKux TexHoaoruii. [IponsBoacTBo Oenka, aMUHOKUCIOT U BUTAMHHOB.

Co3maHnye  TEXHOJIOTMM W MHCTPYMEHTOB  IIEJICHANPABICHHOTO  W3MEHEHUS U
KOHCTPYUPOBAHHUS T€HOMOB C II€JIbIO MOJYUYEHUSI OPTaHU3MOB M UX KOMIIOHEHTOB, COJIEp KAIIUX
HE BCTpeYaroluecs B MpUpoae OMOCUHTETUYECKHE Ty TH.

Kiierounas uHxxeHepus. MeToapl KynbTypbl KJIETOK M TKaHEH pPacTeHUN MU >KUBOTHBIX.
Kpunobanku. Comarnueckass ruOpuau3amus U comaTtudeckuid smOpuoreHes. Vcmosnbp3oBaHue
raljiouioB B celleKuMM pacteHuil. lMckyccTBeHHoe omnonoTBopeHue. PexkoHCTpykuus
AULIEKJIETOK U KIIOHUPOBAHUE KUBOTHBIX. METO/ TPAHCIUIAHTALIMM SEP KIETOK. XPOMOCOMHAas
U TEeHHas WHXeHepus. VICKycCTBEHHBIN CHHTE3 IeHa M KOHCTPYMPOBAHHME PEKOMOWHAHTHBIX
JHK. JlocTuxeHuss U NepCrieKTUBbBI XPOMOCOMHOW M T€HHOW HMHXKEHEPUHU. DKOJIOTHYECKUE U
ATUYECKHE MTPOOJIEMbI T€HHON MHKXCHEPUH.

Menununckue 6uorexnonoruu. [loctrenomuas udposas meaununa. ITIP-nuarnocTuxka.
MeTa0010MHBII aHANNU3, TEHOLIEHTPUYECKUN aHAIU3 MPOTEOMa YeI0BeKa JIJIsl OLIEHKHU COCTOSHUS
ero 310poBbs. Vcmonb3oBaHME CTBOJIOBBIX KJIeTOK. TapretHas Tepanus paka. 3D-
OMOWHXEHEepUs JUIsl pa3paboTKH  (PYHIAMEHTAIBHBIX OCHOB MEIUIIMHCKUAX TEXHOJOTHH,
CO3MaHMUSI KOMIUIEKCHBIX TKAaHEW COYETaHMEeM TEXHOJOTHM TPEXMEPHOro OWONMPUHTUHTA U
ckaddonaunra s peuieHus 3a1a4 NepCcoOHaTU3UPOBAHHON MEIUIIUHBI.

Co3anne BEKTOPHBIX BaKIMH C ILEIbI0 OOecreueHruss KOMOMHUPOBAHHOM 3alllUTHI OT
B030yauteneit OPBU, ycranoBieHHe MOJIEKYJSIPHBIX MexaHu3MoB (ynkimonupoBanus PHK-
COJIeprKalIiX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMacHbIe 3a00JIeBaHUs YETIOBEKA U JKUBOTHBIX.

JdeMoHcTpannn

Tabmuupt u  cxembl: «/cronp30BaHME  MHKPOOPTAHM3MOB B MPOMBINIJICHHOM
MPOU3BOJICTBEY, «KieTouHast HHkeHepusi», «I eHHass HHXXEHEPHUs.

JlabopaTopnasi pa6ora «l3yueHne 00beKTOB OMOTEXHOTIOTHI.

11 KUIIACC

Tema 1. 3apoxkaeHue U pa3BUTHE IBOJTIOIHOHHBIX MPeACTABIEHHA B OHOJIOTHHI

OpomonmonHas Teopus Y. [lapsuna. [Ipeanoceuiku BO3HUKHOBEHUS JapBUHMU3Ma. JKu3Hb
U Hay4dHas JearenbHocTh Y. JlapBuHa.

JBuwxkymue cunsl 3Boironuu  BuAoB 1o Y. JlapBuHy (BbICOKas HWHTEHCHUBHOCTH
Pa3MHOXXEHMSI OPTraHW3MOB, HACJIEJCTBEHHAas: HW3MEHYMBOCTb, OOppba 3a CyIIECTBOBAHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmitenne cunterndeckoit Teopun 3Bomonuu (CTI). Heitrpanbnas Teopust 3BOTIOIMH.
CoBpemeHHas IBOJIIOIMOHHAs Ouosorus. 3Ha4YeHUE SBOJIOIMOHHON Teopuu B (POPMUPOBAHUU
€CTECTBEHHO-HAyYHOU KapTHUHBI MUpA.

JleMoHCTpanuu

[Moptpersr: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, K. Krosbe, Y.
Hapsun, C. C. YerBepukos, . U. [lImaneraysen, k. Xonaein, /. K. benses.

Tabmunper u cxembl: «Cucrema xuoi npuponsl (mo K. Jlunnero)», «JlecTHuna *UBBIX
cymectB (mo Jlamapky)», «MexaHusm (opMUpOBaHHUS NPUCHOCOONEHUH Yy pacTeHHd u
XKHUBOTHBIX (110 Jlamapky)», «Kapta-cxema mapuipyra mytemectsus Y. Jlapsunay, «Haxonku Y.



HapBuna», «Dopmbel O00ppOBI 3a cymiecTBoBaHue», «llopoasl romyOei», «MHoroobpasue
KyJIBTYpPHBIX (hopM KamycThl», «[loposbl JOMAIIHUX KUBOTHBIX», «Cxema 00pa30BaHUS HOBBIX
BuJoB (1o Y. JlapBuny)», «Cxema COOTHOIIEHMS IBMXKYLIUMX CHUJ 3BOJHOLUN», «OCHOBHBIE
MOJIO’KEHUSI CHHTETHUYECKOM TEOPUU IBOITIOLIUNY.

Tema 2. MUKpO3BOJIIOIHSA U €€ pe3yJibTaThl

[Tonmymsiuust Kak 3JaeMEHTapHas eAuHuLa 3BoolMH. COBpEMEHHBIE METOJIbl OLEHKU
TeHETUYECKOT0 pa3Hoo0pas3us v CTPYKTYpPHI MONyisiiuii. MI3mMenenne reHooH 1a MOMYIISIUN KakK
3JIEMEHTApHOE HBOJIIOIIMOHHOE SBJICHHME. 3aKOH reHeTudeckoro paBHoBecus J[x. Xapau, B.
Baiinbepra.

OnemeHTapHble (HAKTOPHI (IBMIKYIIHME CHJIBI) HBOJIONMHM. MyTallMOHHBIA TpoIecc.
KomOunatuBHass m3MeHUMBOCTh. [lpeli reHoB — ciyyaiiHble HEHANpPaBICHHBIE W3MEHEHHUS
4acToT ayuienedl B momymsaiusax. D¢dekT ocHoBarens. Mwurpanuu. M3omsamus MOmySIsIinii:
reorpaduueckas (IpoCTpaHCTBEHHAs ), Onoorudeckas (penpoayKTUBHAS).

EcrectBennblii oTO00p — HampaBistomuid ¢aktop 3Bomonnd. DopMbel eCTECTBEHHOTO
or0opa: IBWXKYIIMN, CTaOWIM3UPYIONIMHA, pa3phIBalOMUi (qu3pynTuBHEI). [lonoBoit oTdop.
Bo03HUKHOBEHHE U 3BOJIOIMUS COLIUATBHOTO MOBEACHUS KUBOTHBIX.

[Tprcnoco0aeHHOCT, OPraHU3MOB KakK pe3ylbTaT MHUKPOIBOIIONWU. BO3HHKHOBEHUHE
npucnoco0ieHuii y opranu3zmMoB. Apomopdo3ssl n unuoananrtanun. [lpumepsr mpucnocodaeHnit
y Opranum3MoB: Mopdonorndeckue, QHU3NOIOTUYECKHE, OWOXUMHYECKHE, ITOBEICHUYECKHUE.
OTHOCUTEIBHOCTH PUCIIOCOOIEHHOCTH OPTraHNU3MOB.

Bun, ero xputepuu u cTpykTypa. BumooOpa3oBaHHe Kak pe3ylbTaT MHKPOIBOJIOLIHU.
Wzomsiiust — kimoueBoil  pakTop BUAooOpazoBanus. Ilyth u cmocoObl BUA00Opa30BaHUS:
ajuionatpudeckoe (reorpaduyeckoe), CHUMMIATPUUECKoe (PKOJIOTHYECKOE), «MTHOBEHHOEY
(monummonan3anus, Ttuopuan3anus). JIuTenbHOCTh SBONIOIMOHHBIX MPOIECCOB.

Mexanu3mbl (OpMUPOBAHUS OMOTIOTUYECKOTO Pa3HOO0pa3usl.

Ponp  3BomtonmoHHON Ouonoruu B pa3pabOTKE HAyyHbIX METOJIOB COXPAHEHHUS
O6nopa3zHoo6pa3usi. MUKpPOIBOIIONUS M KOIBOJIIOLMS MMapasuTOB U HMX XO031€B. MeXxaHH3Mbl
dbopMUPOBaHUS YCTOHYMBOCTH K aHTUOMOTHKAM U CTIOCOOBI OOPHOBI C HEM.

JleMoHCTpan U

[Toptpetsr: C. C. YerBepukos, 3. Maiip.

Tabmuupe! u cxembl: «MyTallMOHHAs U3MEHYUBOCTHY, «[lonmynsuoHHas cTpyKkTypa BUuaa,
«Cxema mposiBieHus 3akoHa Xapau—BaiinOepra», «JIBwKylue CHIIBI  3BOJIOLHNY,
«DKOJIOTHYEeCKass H30JALMs MONYISIIUKA ceBaHCKOM ¢openny, «I'eorpaduueckas H30IALUSA
JIMCTBEHHUIIBI CUOMPCKOM M JTUCTBEHHUIIBI Aaypckoit», «[lomyisimoHHbIe BOJIHBI YHCIEHHOCTU
XUITHUKOB H KepTB», «(Cxema JIeWCTBHS €CTeCTBEHHOro oTOopay, «®PopMbl OOpbOBI 3a
CYIIECTBOBaHHEY, «uaycTpuanbHbIi MEJIaHU3M», «Kussie UCKOIIaeMbIe»,
«[TokpoBUTENbCTBEHHAsT OKpacka >XHMBOTHBIX», «lIlpemynmpexnaromias okpacka >KHBOTHBIX»,
«®Du3nonoruyeckre agantauuny, «I[IpucrnocodbiIeHHOCTh OPraHU3MOB U €€ OTHOCHUTENIbHOCTDHY,
«Kpurepun Buga», «Bunpl-nBoitnukn», «CTpykrypa BHAa B mnpupoae», «CrocoObl
BugooOpa3oBanus», «l'eorpaduueckoe BHmoOOpazoBaHMe TPEX  BUAOB  JIAHABILEH,
«DKOJIOTHYECKOe BHMJI000pa3oBaHMe BHUJOB CHHUI, «[lonuruionasl pacteHuit», «KamycTHo-
peneyHblid THOPHUIY.

O6opynoBanue: repOapuu pacTeHH, KOJUIEKIIMM HACEKOMBIX, Uy4yesa MTHUIl U 3Beper ¢
OpUMEpaMHu Pa3IMYHbIX NPHUCIIOCOOJNEHHM, yydyena NTHUIl U 3Bepeil pa3HbIX BHUJIOB, repOapuu
pacTeHui OJIM3KUX BUI0B, 00Pa30BABIIMXCS PA3TMUHBIMU CIIOCOOAMH.

JladopaTopHasi padora «BrIsBieHHE H3MEHUYNBOCTH y 0COO€H OJTHOTO BUIAY.



Jladoparopnasi paGora «[IpucrmocobseHuss OpraHM3MOB W HMX OTHOCHUTEJIbHAs
[EIeCO00PA3ZHOCTHY.

JlaGopaTopHnas pa6ora «CpaBHEHHE BHIOB 110 MOP(OIOTHIECKOMY KPHUTEPHION.

Tema 3. Makpo3Bosiouusi U eé pe3yibTaThl

Metoapl n3ydeHust MakpodBoJronnu. [laneonTonornueckre METOAbI U3Y4EHHS SBOJIIOLMH.
[Tepexonnbie HOpMBI U PUIIOTEHETUYECKHE PSIIIBI OPTaHU3MOB.

Buoreorpadpuyeckne ™meronsl uszydeHus ospomonud. CpaBHenue ¢uopbl U (payHbI
MaTEepHKOB U OCTpoBOB. buoreorpapuueckue obnactu 3emian. BUabl-3HIEMUKN U PETUKTHIL.

OMOpHOJIOTHYECKUE U CPaBHUTEIBHO-MOP(]OIOrHYecKre METObl M3YyYEHMs HBOJIOLMH.
['eHeTnyeckue MEXaHU3MbI 3BOJIOLMU OHTOTE€HE3a U IOSIBIEHUS SBOJIIOIMOHHBIX HOBILECTB.
["'oMosiornyHble ¥ aHAJIOIMUYHbIE OpraHbl. PyanMeHTapHble Opranbl U aTaBU3Mbl. MOJNEKYISpPHO-
reHeTU4ecKue, OMOXMMHUYECKHEe M  MaTeMaTHYeCKUe METOJbl  HU3YyYeHHs]  HBOJIOLUH.
I"'omonoruynsie reHsl. COBpeMEHHbIE METOBI IOCTPOEHUS (PHIIOT€HETUYECKHUX JIEPEBbEB.

XPpOMOCOMHBIE MYTallU1 U SBOJIIOLIMSI TEHOMOB.

OO0mue 3akoHOMepHOCTH (TpaBwWiia) JBOMOUMU. [lpunyun  cmeHvl  QYHKYULL.
HeobOpaTumocTs 3BoIOLUHN. AfanTuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB YBOJIIOLUH.

JdeMoHcTpannn

[Toptpetsr: K. M. bap, A. O. Kopanesckuii, @. Mroiep, 3. I'ekkensb.

Tabmuiel 1 cxeMbl: «OUIOTCHETUICCKUH P JIOMIATN», «APXCONTEPUKC, «3BEPO3YyObIS
auiepsl», «Cterouedans», «Punnodurer», «CeMeHHble NanoOpoOTHUKN», «buoreorpapuyeckue
30HBI 3emin», «/lpelid koHTUHEHTOB», «PenmukThl», «HauanbHble cTaguu 3MOPHUOHATIBHOIO
pa3BUTHUSL  TNO3BOHOYHBIX  JKMBOTHBIX»,  «['OMONOrMYHbIE U  aHAJIOIMYHBIE  OpraHbI»,
«PynumeHTB», «ATaBH3MBI», «XpOMOCOMHBIE HAOOpBHI YEIIOBEKAa W IIMMITaH3e», «[ JIaBHBIE
HaIpaBJIEHUs 3BOITIOLUNY, «O0IIHe 3aKOHOMEPHOCTH 3BOJIIOLIUN .

OO6opynoBaHue: KOJJIEKIMH, IepOapuu, MYJSKM HMCKONAeMbIX OCTAaTKOB OPIraHHU3MOB,
MYJISKHM TOMOJIOTUYHBIX, QHAJIOTMYHBIX, PYIAMMEHTapHBIX OPraHOB M aTaBU3MOB, KOJIJIEKIUU
HACEKOMBIX.

Tema 4. IIponcxoxkaenue U pa3BuTHE JKU3HU HA 3emJie

Hayunble rumoTe3bl NPOMCXOXAEHUS KHM3HM Ha 3emie. AOHOreHe3 M NaHCIEPMUS.
JloHayuHble TpPEICTaBICHUSI O 3apOXKACHUU >KU3HU (KpealumoHM3M). ['mmore3a MOCTOSIHHOTO
camo3apo>KJIeHus )KU3HU U e€ ornposep:keHue onsitaMu @. Penu, JI. Cnannanuanu, JI. [Mactepa.
[TponcxosxaeHune Ku3HU U aCTPOOUOIIOTHS.

OcHOBHBIE 3Talbl HeOpraHUuyecKkoi »Bostouy. [InaneTapHas (reonoruyeckas) BOJIOLUS.
XuMuyeckasi 3BOJIIOLMS. AOUOTEHHBIM CHHTE3 OPraHMYEeCKHX BEIIECTB W3 HEOPraHUYECKHX.
Onpir C. Mumnepa u I'. Opu. OOpazoBanue mnoiumepoB u3 MoHoMmepoB. KoanepsaTHast
runote3a A. M. Omnapuna, rumore3a mnepBuuHOoro OyiaboHa Jx. XoizeiHa, reHeruyeckas
runote3a . Mémepa. PuGosumsr (T. Yekx) u runoreza «vmpa PHK» V. Tunbepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHE TPOTOKJIETKH.

HUcropuss 3emmm u Metonel €€ wu3ydeHus. lickomaembple OpraHM4ecKue OCTaTKH.
['eoxpononorust u e€ Meroasl. OTHOcUTenbHass U aOCOMIOTHAasE  T€OXPOHOJOTHS.
['eoxpoHoOIOrMUecKas Kaja: 30Hbl, 3pbl, IEPUOBI, JTTOXH.

HauanpHble sTanbl oprannyeckoil sBosonuu. IlosBieHne u 3BOMIONMS MEPBBIX KIETOK.
Oponronuss Meraboiu3zMa. Bo3HukHOBeHHe mepBbIX 3KocucTeM. CoBpeMEeHHbIE MHKPOOHbBIE
OMOIUIEHKM Kak aHajor MepBbIX Ha 3emue coodmiectB. CtpomaronuTsl. I[IpokapuoTel u
9YKapUOTBHI.



[IpoucxoxaeHne 3ykapuoT (CUMOMOTEHE3). DBOIIOIMOHHOE TPOUCXOXKIECHHUE BHUPYCOB.
[IpoucxoxaeHe  MHOTOKJIETOYHBIX  OpPraHU3MOB. BO3HMKHOBEHHE  OCHOBHBIX  TpyHI
MHOTOKJIETOYHBIX OPraHU3MOB.

OcHoBHBIE 3Tanbl HBOJIOLMU BbICIIUX pacTeHUi. OCHOBHBIE apoMop(do3bl PacTEHUU.
Beixon pacrenuit Ha cymy. llosBieHue CHopoBbIX pacTeHHMH M 3aBOEBAaHUE HUMHU CYIIU.
Cemennsie pactenus. [IporcxoxaeHne BETKOBBIX pACTEHUH.

OcCHOBHBIE 3Tallbl SBOJIOIUHM XUBOTHOrO Mupa. OCHOBHBIE apoMOp(O3bI KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBJICHUE COBPEMEHHBIX THUIIOB. IlepBbie XOpaoBbIS
’KUBOTHBIE. JKU3Hb B BOJE. DBOJIOIHUS MMO3BOHOYHBIX. [IporicxokaeHre aMmpuOnilt U penTHIINA.
[TpoucxoxaeHne MIICKOMHUTAIIUX H NTUI. [IpuHnun kmrodeBoro apomopdosa. OcBoeHue
0eCr03BOHOYHBIMU U TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PazBuTue *u3Hu Ha 3emiie 110 ApaM U MEPUOIaM: apXeH, MpOTEepO30H, MaIe030i, ME30301,
KaiiHOo30#. OOmiasi xapakTepuCTHKa KJIMMara W reojiornyeckux mporeccoB. [losBienue u
paciBeT XapaKTEPHBIX OPTaHU3MOB. YTJIEOOpa3OBaHME: €r0 YCJOBHS U BIUSHUE HA Ta30BBIN
cocTtaB atMoc(hepsl.

MaccoBble BbIMUpAHUS — HKOJOTMYECKHUE KPHU3HCHI Mpounuioro. IlpuumHbl U cienctBus
MaccoBbIX BbIMHUpaHHUil. COBpEeMEHHBINH SKOJIOTHUECKUN KpU3HC, ero ocobeHHocTu. IIpobiema
coxpaHeHUs OnopazHooOpas3us Ha 3emiie.

CoBpeMeHHasi cucTeMa OpraHu4eckoro mupa. [IpuHImmnbl Kiaccupukanuu OpraHu3MOB.
OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPTaHU3MOB.

JdeMoHcTpannn

[Toptpersr: ®@. Pean, JI. Cnannanuanu, JI. [Tacrep, Y. . Meunukos, A. Y. Onapun, J[x.
Xonaeitn, I'. Ménnep, C. Munep, I'. IOpu.

Tabmunel u cxembl: «Cxema onbita @. Penuy», «Cxema ombita JI. [Tactepa mo u3yueHuto
caMo03apoXJIeHUs ku3Hm», «Cxema onbita C. Mumepa, I'. FOpu», «3Ttanbl HeopraHnyecKou
sBONIOIUNY, «['eoxpoHOMornueckas mkanay, «HavanpbHble 3Tanbl OPraHUYECKOW SBOJIOIMHY,
«Cxema o0Opa3zoBaHusl JYKapuoT MyTéM cumOuoreHesza», «Cucrema >XKMBOW HPHUPOJBDY,
«Ctpoenmne Bupyca», «Apomophosbl pacTeHHil», «PUHHOPUTBH), «OTHOKIETOUYHBIE
BOZOpoCIn», «MHOIrOKJIETOUHblE BoJgoOpociany, «Mxu», «llanopotHuku», «l'onoceMeHHbIE
pacrenus», «Opranbl I[BETKOBBIX pacTeHui», «CxemMa pa3BUTHA IHKUBOTHOTO MHpPay,
«ApomMopdo3bl  KUBOTHBIX», «lIpocreiimuey, «Kumeunononoctueie», «llmockue depBu»,
«HUeHUCTOHOTHEY, «PBI10BIY, «3eMHOBO/IHBIEY, «IIpecmbikaroniuecs», «[Ituisy,
«Mnekonuraromue», «PazBute KU3HM B apxeMcKoul dpe», «Pa3BuTHE KU3HM B
MPOTEPO30MCKON 3pey», «Pa3BUTHME KU3HU B TMAICO30MCKOM 3pe», «Pa3BUTHE KU3HU B
Me3030iCcKOil 3pe», «Pa3BuTve XKU3HM B KallHO30HCKOM »3pe», «CoBpeMeHHas cucrema
OpPTraHUYECKOI'O0 MUPAY.

O6opynoBanue: repOapud pacTeHUH pPa3MUYHBIX OTIENOB, KOJIJIEKIHWHU HACEKOMBIX,
BIIQXKHBIC TIpenaparhl >KUBOTHBIX, PAKOBHHBI MOJUTIOCKOB, KOJUICKIIMU HIIIOKOXXHX, CKEJIETHI
MO3BOHOYHBIX JKMBOTHBIX, Uydeja NTHUIl U 3BEpEeH, KOJUICKIIMM OKAMEHEJIOCTEH, MOJIe3HBIX
MCKOIIA€MBbIX, MYJISIKH OPraHUYECKUX OCTAaTKOB OPTaHU3MOB.

Jlaboparopnasi pabora «/3ydyeHne M ONUCAHUE HCKOIMAEMBIX OCTAaTKOB JIPEBHUX
OpPTaHU3MOB).

IIpakTuyeckas padora «M3yueHne OCOOEHHOCTEN CTPOEHHUS PpACTEHUH pa3HBIX
OTZIETIOBY.

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

Tema S. IIpoucxoxaeHue 4eja10BeKa — aHTPONOreHe3



Pa3pnens! u 3anaun anTponosoruu. MeToasl aHTPOIIOIOTHH.

CraHOBJIEHHE TIPEACTABICHUI O NPOMCXOXKJIECHUU 4YEJOBEKA. PenuruosHble BO33pEHHUS.
CoBpeMeHHbIE HAYUHbIE TEOPHH.

CxoncTBO  uyenoBeka € KUMBOTHbIMU. (CuHcTeMarnyeckoe IIOJIOKEHUE  YeJIOBEKa.
CBuzerenbcTBa CXOJACTBA YEJNOBEKA C SKMBOTHBIMH: CPaBHHUTEIHHO-MOp(]OIoruueckue,
sMOpHoNornyeckne, (HU3NOIOro-0MOXUMUYECKHEe, NoBeAeHYeckre. OTIMYHMs YeloBeKa OT
KUBOTHBIX. [IpAMOXO0X/I€HNE U KOMILJIEKC CBSI3aHHBIX C HUM INPU3HAKOB. Pa3BuTHE rOJI0BHOIO
MO3ra ¥ BTOPOM CUTHAJIIbHOW CHUCTEMBI.

Hewkymme  cuibl  (PakTopel)  aHTPOIOreHe3a:  OWOJOTHYECKHEe,  COIHAJIbHBIC.
CooTHolleHrne OMOIOTHYECKUX U COIUATIBHBIX (PAKTOPOB B aHTPOIIOTCHE3E.

OcHOBHBIE CTaIuM aHTpOMNoreHe3a. PanHue yenoBekooOpasHble 00e3bsSHBI (TIPOKOHCYIIHI)
U paHHHE TOHTUbI — O0IIUE MPEeIKH YeT0BEKOOOPa3HbIX 00€3bsiH U JI0Jei. ABCTPaIONUTEKU —
JIBYHOTHE TMpEIKu JroAeil. YeroBeKk yMesbld, MepBble M3rOTOBICHUS Opyauid Tpyna. YemoBek
IPSIMOXOJISAIINI M TIEPBBIN BBIXOJ JItofiel 3a mpenensl Adpuku. YenoBek reienpOeprekuii —
o0l MpeoK HeaHIePTaIbCKOr0 YEIOBEKa U YeJIoBeKa pa3yMHOro. YenoBek HeaHepTaibCKui
KaK BUJI JIOJEH XOJOJHOTO KJIMMarta. YenoBeK pa3yMHbId COBPEMEHHOIO THIA, JIEHUCOBCKUM
YeNI0BEeK, OCBOEHUE KOHTUHEHTOB 3a npezaenamu Adpuku. [laneoreHeTrka u nmaaeoreHOMUKa.

OBOJIOLMS COBPEMEHHOI'O ueioBeKa. EcTecTBeHHbBI OTOOp B MONYJSLUAX 4YeJIOBEKa.
MyTanuoHHbIH nporecc U noauMopdusm. TlonmyasroHHbIE BOIHBI, Apeii() reHOB, MUTPAIU U
«a(dexT ocHOBaTENA» B MOMYIALUAX COBPEMEHHOTO YEIIOBEKA.

Yenoseueckue pacel. [lonstue o pace. bonbiime pacel: eBporeonaHas (eBpasuiickas),
aBCTpaJIO-HErPOUIHAsL (PKBATOpHUAJIbHAS), MOHTOJIOMIHAs (a3MaTCKO-aMepuKaHcKas). Bpems u
IyTH paccelieHuss 4YeloBeka 1o IulaHere. EauHcTBO yenoBedweckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Mma. IIpucmocoOIeHHOCT, uelnoBeKa K  pa3HbIM  yCIOBUSM
OKpyXkaroliel cpeabl. BiusHue reorpaduueckoi cpenbl U Jpeiida reHoB HA MOPGHOIOTHIO U
(GU3HOJIOTHIO YeIOBEeKa.

MexaucuurniauHapable  MeToAbl B (usnueckor (OMOJOTMYECKOW) aHTPOIOJIOTHH.
OBOJIOLMOHHAA ~ AHTPOIIOJIOTMSIT M TMAJCOAHTPOIIOJIOTHSI  YEJIOBEUYECKUX  MOIMYJIALHUM.
bruocounaneHple  HCCIEAOBaHMA  NPUPOABI  4YeloBeKa.  [ccnemoBaHume — KO3BOJIHOLUU
OHMOJOrNYECKOr0 U COLMAIBHOIO B YETIOBEKE.

JleMoOHCTpaL U

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

Tabmuubl u  cxembl: «MeTonbl aHTPONOJIOTUHY», «[OMIOBHOM MO3I 4YeloBEKay,
«YenoBexkooOpa3Hble 00€3bsHBDY, «CKeleT 4eloBeKa M CKeJeT IIMMIIaH3e», «PyauMeHThl u
aTaBU3MbI», «JIBIDKyIIME CHJIBI aQHTPONOreHe3a», «IJBOJIOIUOHHOE [JPEBO YEJIOBEKay,
«ABcTpanonurek», «HenoBek ymenslity, «HenoBek npsAMoxoasimuin», «JleHuCOBCKHI 4eT0BEK»
«Heanpepranbsupl»y, «KpomanboHus», «lIpenkn denoBekay», «OTambl 3BOJIIOLUU YEIOBEKAY,
«Pace1 uenoBekar.

O6opynoBaHue: MyJISDKM OKaMEHEJIOCTeH, MPeMETOB MaTepHAIbHON KYJIbTYpbl MPEIKOB
yejoBeKa, penpoaykuuu (pororpaduu) KapTUH € MHQPOJIOrMYECKUMH U OuOIelcKkuMu
CIOKETaMH MTPOUCXOXKJCHUS YeoBeKa, (poTorpaduu HaX0J0K MCKOMAEMbIX OCTATKOB YEJIOBEKa,
CKEJIeT YeJIOBEKa, MOJIeb ueperna 4ejloBeKa U ueperna LIMMIaH3€, MOJENb KHCTHU YellOBeKa U
KHCTHU HIMMITaH3€, MOJIETIN TOpCa MPEIKOB YeJIOBEKa.

JlaGopaTtopnas pabora «M3yueHne o0ocCOOEHHOCTEH CTPOEHMs CKeJeTa 4YeJOBeKa,
CBS3aHHBIX C IIPSIMOXOKICHUEM).

IIpakTuyeckas padora «/3yueHne 5KOJOTHYECKUX aJaNTalUi YeTOBEKay.



Tema 6. DJkojoruss — Hayka O B3aHMOOTHOUIEHHSIX OPraHU3MOB M
HAJ0PraHU3MEHHBIX CHCTEM C OKpY:Kalouleil cpeaou

3apoxaeHue W pa3BuUTHE dKonoruu B Tpynax A. ['ymbGompara, K. @. Pymbe, H. A.
CeBepuona, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Pazgensl u 3amaun skojoruu. CBs3b
SKOJIOTUU C JPYTUMHU HAyKaMH.

Mertoas! skonoruu. [losneBsie HaOMIONEHUS. DKCIIEPUMEHTHI B 3KOJOTHU: MPUPOIHBIE U
naboparopHble. MoaenupoBaHue B 3KOJOTMU. MOHUTOPUHI OKpYKaIOLIEH CpeJlbl: JIOKAIbHBIMI,
PETHOHAIILHBIN U TJI00AILHBIH.

3Ha4YE€HHE SKOJOTMYECKUX 3HAHWM [JIs 4eJIOBEKa. DKOJIOTMYECKOE MHPOBO33PEHUE Kak
OCHOBAa CBA3€H YeEJIOBEYECTBA C MNpUponod. POpMHUpPOBAHUE DKOJOTUYECKOHW KYJIbTYpbl U
HKOJIOTMUYECKOM IPaMOTHOCTU HACEJICHUSI.

JdemoHcTpauMu

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

Tabmuner u cxembl: «Pasnmensl dKoIoruny, «Metoasl dkojaoruny, «Cxema MOHUTOPHHTA
OKPY’KaIoILEeH Cpeabl».

JlaboparopHasi padora «/3yuyeHrne METO0B 3KOJIOTMUYECKUX UCCIECIOBAHUNY.

Tema 7. OpranusmMsl U cpega 0OMTAHUSA

Okonornyeckne (akTopel M 3aKOHOMEpHOCTH uX JeiictBua.  Kiaccubukamus
9KOJIOTHMYECKUX  (akTopoB:  abuoTHueckue, OWOTHYECKHE, aHTpomoreHHele.  OOmue
3aKOHOMEPHOCTH JIeHCTBUS dKonorudeckux (axtopos. [Ipasuno munumyma (K. [npenrens, FO.
JIn6ux). TomepaHTHOCTh. DBPUOMOHTHBIC U CTCHOOMOHTHBIC OPTraHU3MBI.

AbuoTtnueckue akropel. CBeT Kak dKonorndeckuid paxrtop. JeldcTBre pa3HBIX y4acTKOB
COJIHEYHOTO CIIEKTpa HAa OPraHu3Mbl. OKOJOTMYECKHE TPYIIbl PACTEHUW M IKUBOTHBIX IO
OTHOLLEHHUIO K cBeTy. CUrHanbHas pojib cBeTta. @oTonepuoiusm.

Temmnepatypa kak »Kojorudeckuil ¢akrtop. [elicTBue Temmeparypsl Ha OPTraHH3MBI.
[ToikunoTepMHbIE U TOMOHOTEPMHBIE OPIaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxxHocTe Kak skojoruueckuil ¢akrop. IlpucnocoGnenus pacteHH K MOJAEpPKaHUIO
BojHOro Oamanca. Kiaccudukanms pacteHMi mo OTHouleHHI0 K Boje. IlpucnocoGnenus
YKUBOTHBIX K U3MEHEHHIO BOJJHOTO PEXHUMA.

Cpenpl oOuTaHMsI OpPraHM3MOB: BOJIHAs, HA3€MHO-BO3IYIIHAs, [OYBEHHAs, INTyOWHHAas
NOJNOYBEHHAs, BHYTpHOpraHu3MeHHas. DU3HKO-XMMHUYECKHE OCOOEHHOCTU cpel OOuTaHus
opranu3MoB. [IpucrnocobiaeHns opranu3MoB K KU3HU B pa3HbIX cpejiax.

buonoruueckue putmel. BHemnue u BHyTpeHHHE pUTMbl. CyTOYHbBIE U TOIUYHBIE PUTMBI.
[Tprcnioco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBUHN )KU3HU.

XKuznennsie Gopmbl opranusmoB. [Tonsatue o xu3HeHHOU (opme. JKuzHeHHBIE (OPMBI
pacTeHH: NepeBbs, KyCTapHUKH, KyCTapHUYKH, MHOTOJIETHHE TpaBbl, OJHOJIETHUE TpPAaBbl.
KuzneHHble (QOpPMBI KUBOTHBIX: THUAPOOMOHTHI, TE€OOMOHTHI, a’3pOoOHOHTHL. (OcoOeHHOCTH
CTpOEHHS U 00pa3a KU3HU.

buotnueckne  Qaxroppl. Buasl OMOTHMUYECKMX ~ B3aMMOJAEHCTBHMHA:  KOHKYpPEHIIHS,
XHUIIHUYECTBO, CUMOMO03 1 ero ¢opmel. [lapazutusm, koomneparus, MyTyaaTu3M, KOMMEHCATU3M
(kBapTUpaHTCTBO, HaxJieOHMYecTBO). Herpoduueckue  B3auMonelcTBUS  (TONHMYECKUE,
dbopuueckue, (adpudeckue). 3HaueHHE OMOTHYECKUX B3aUMOJEHCTBHMA I CYIIECTBOBAHUS
OpPraHu3MoOB B cpejie ooutanus. [IpMHIMT KOHKYPEHTHOTO HCKIIFOUEHHUS.

JleMoOHCTpan U



Tabmumpl u cxembl: «IKojJorudeckue (HakTopbl», «CBETOBOUM CIEKTP», « IKOJIOTHUYCCKUE
IPYIIBI )KUBOTHBIX IO OTHOLLIEHUIO K CBETY», « T €MIOKPOBHBIE )KUBOTHBIE», «XO0JIOAHOKPOBHBIE
KHUBOTHBIE», «DU3HONIOTHYECKHE aJanTaluu KHUBOTHBIX», «Cpenbl OOUTaHUS OPraHU3MOBY,
«buonoruyeckue put™Me», «KusHeHusie Gopmbl pacTeHuit», « KuzneHHble POPMBbI JKUBOTHBIXY,
«JKocHuCTEMA IHMPOKOIMCTBEHHOIO Jieca», «IKOCUCTEMa XBOWHOIO Jieca», «llenu nurtaHus»,
«XumnnyectBoy, «Ilapazutuzm», «KonkypeHuus», «Cumonos», «KommeHncammsm».

O6opynoBanue: Tepbapuu pacTeHH W JKUBOTHBIX, MPHCIIOCOOJICHHBIX K BIUSHUIO
pPa3IMYHBIX  JKOJOTHYECKHX (aKkTOpoB, TepOdapuu  CBETONIOOMBBIX, TEHETIOOMBBIX U
TEHEBBIHOCIMBBIX PACTEHUI, CBETOIIOOMBBIC, TEHENIOOMBbIE M TEHEBBIHOCIMBBIE KOMHATHBIE
pacTteHus, repOapul ¥ KOJUIEKIIMU TEIJIOMIOOMBBIX, 3MMOCTOMKHX, MOPO30YCTOHYMBBIX
pacTeHHi, uyyena MNTUI] W 3Bepeid, repOapuM pacTeHUH, OTHOCSIIUXCA K THUrpopuTam,
kcepouram, me3oduTaM, KOMHATHBIE PACTEHHS JaHHBIX TPYII, KOJUICKIUH KUBOTHBIX,
oOUTAIONMX B pa3HbIX cpefax, repOapuy U KOJUIEKIIMM PACTEHUN U >KMBOTHBIX, 00JaJarOIINX
4epTaMud TPUCTIOCOONIEHHOCTH K CE30HHBIM M3MEHEHUSM YCIOBHHM KH3HH, TepOapuu u
KOJJICKIIMM PACTCHUH W JKUBOTHBIX PA3JIMYHBIX JKU3HEHHBIX (POPM, KOJUICKIUH KUBOTHBIX,
YYaCTBYIOUIMX B Pa3IMUYHBIX OMOTHYECKUX B3aUMOACHCTBUSIX.

JlabopaTopnasi pabora «BrIsiBiIeHHE IPUCTOCOOIECHUI OPraHU3MOB K BIUSTHUIO CBETa.

Jladboparopnasi paGora «BbIsiBICHHE TMPUCITOCOOJICHUN OPraHU3MOB K  BIIMSIHHUIO
TEMIEPATYPbI».

JladopaTtopnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTCHHH W3 pPa3HBIX MeECT
oOUTaHUSY.

Tema 8. Dxos10orust BUAOB M NOMYJIALMI

OKOJIOTUYECKHE XapaKTepUCTUKKU nomymsiuuu. [lonmynsanus kak Ouonoruueckas cUCTEMA.
Ponbp HeogHOpomHOCTH cpenbl, Qu3ndeckux OapbepoB U OCOOCHHOCTEH OHMOJOTHMH BUAOB B
(bopMUPOBaHUU TPOCTPAHCTBEHHOM CTPYKTYPHI NOMYIsiiii. OCHOBHBIE TTOKA3aTENH MOMYJISINH:
YHUCIIEHHOCTb, IJIOTHOCTb, BO3pAacTHAas U TOJOBas CTPYKTYpa, POXKAAEMOCTb, NMPUPOCT, TEMII
pocTa, CMEpTHOCTb, MUTPALIUSL.

Okojorudeckas CTpykTypa nonyisauud. OneHka 4HCIEeHHOCTH mnomyisinuu. /IuHamuka
NOMYJSIIMK U €€ perysanus. buotndeckuii noreHnuan nonyasiuuu. MoaeapoBaHue JUHAMUKA
nonynsiuuu. KpuBble pocta uucieHHOCTH mnomynsiuuu. Kpuble BbDKMBaHMs. Perymsmus
YHUCIIEHHOCTH MOMYJSLMNA: pOJb (PAKTOPOB, 3aBUCSIIMX M HE 3aBUCAUIMX OT IUIOTHOCTH.
OKonoruyeckue crpateruu BUIoB (I- u K-crparerun).

[Tonstue 06 »sKojmormueckoil Hume BuAa. Mecroobutanue. MHoroMmepHas MOJENb
skosornyeckord HumM JIx.M. Xatunncona. Pazmepsl skosiornyeckoil Humu. [loTeHunanbHas u
peann30BaHHAs HULIH.

Bun kak cucrema mnomynsauuid. Apeansl BUAOB. Buabl M uMX KU3HEHHBIE CTpPATETHU.
OKOJIOTUYECKUE DKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEEHUS U MUTpalUil JKUBOTHBIX. buosornyeckue HWHBA3UU
Yy>KEPOIHBIX BUIOB.

JleMoHCTpanun

IToprper: Ix. M. XaTuynHCOH.

Tabmuip! 1 cxeMbl: «DKOJIOTMUECKHUE XapaKTePUCTUKU Monyasuuny, «lIpoctpancTBenHas
CTpyKTypa mnomyisiuun», «Bo3pacTHple nupamuabl nomynsauun», «CKOpOCTh 3aceileHus
MOBEPXHOCTU 3€MJIM Pa3IMYHBIMM OpraHu3Mamm», «Monenb skosornueckoil Humm JIx. U.
XaT4UMHCOHAY.

O6opynoBanue: repOdapuy pacTeHUM, KOJJIEKLINN )KUBOTHBIX.



Jladoparopnasi padora «[IpucrnocoOaeHust CEMsSH paCTEHUN K PACCETICHUIOY.

Tema 9. Jxos10rus co001ECTB. IKOJOrHYeCKHE CHCTEMBbI.

CoobmecTBa opraHu3MoB. buoreHo3 u ero cTpykrypa. CBsi3u MeXIy OpraHu3MamH B
OHOILIEHO3E.

DOxocuctemMa Kak OTKpweiTas cucrema (A. JIk. Tencnaum). DyHKIHMOHAIBHBIC OJIOKH
OpPraHuU3MOB B HKOCHUCTEME: IMPOIYILEHTHI, KOHCYMEHTHI, peayueHTsl. Tpoduueckue ypoBHH.
Tpoduueckue nenu u cetu. Abnorndeckue O10KK dKocucTeM. [10UBBI U WIIBI B 3KOCHCTEMAX.
KpyroBopoT BeuiecTB 1 MOTOK SHEPTUU B IKOCUCTEME.

OcHoBHbIE MTOKa3aTeNu 3KocucTeMbl. buomacca u npoaykius. JKoJI0rH4eckie mupaMubl
quces1, OnomMacchl ¥ SHEPTUH.

HanpaBiennsle 3akOHOMEpHBIE CMEHBI COOOIIECTB — cykieccuu. IlepBuynbie u
BTOpPUYHBIE CYKLIECCHM M HUX NPUYUHBL. AHTPOIOT€HHbIE BO3JCHCTBUS Ha CYKLIECCHUHU.
KnumakcHoe coobiectBo. bropaznooOpasue M MOJIHOTAa KPYyroBOpOTa BELIECTB — OCHOBA
YCTOMYUBOCTH COOOIIIECTB.

IIpupoaHbIE S3KOCUCTEMBI.

AHTpPOIIOTEHHBIE  JKOCUCTEMBbI. ATpodKOcHUCTeMa. ArporeHo3. Paznmuuus wmexay
AHTPONOTEHHBIMU U MPUPOJHBIMU HIKOCHCTEMAMHU.

Yp6oskocucrembl. OCHOBHBIE KOMITIOHEHTHI ypOoakocucteM. ['opoackas ¢uiopa u dayHa.
CunaHTpomM3amusi Tropojckoi  (ayHel. buomormdeckoe ©  XO3AWCTBEHHOE 3HAYCHHE
arpo3KOCUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEpPHOCTH  (OPMUPOBAHUS  OCHOBHBIX  B3aWMOJCWUCTBUN  OpraHM3MOB B
skocucTemax. [lepeHoc SHEpruH W BEHIECTB MEXIY CMEKHBIMU YKOCUCTEMAaMHU. Y CTOMYMBOCTh
OpPraHW3MOB, TOMYJSIUA W OSKOCHUCTEM B YCIOBHAX €CTECTBEHHBIX M aHTPOIOTEHHBIX
BO3JIEHCTBUIA.

MeTo10710THS MOHUTOPUHTA €CTECTBEHHBIX M AHTPOIIOT€HHBIX AKOCHCTEM.

JleMoOHCTpaLun

IToptper: A. JIx. Tencnu.

Tabmuupl u cxemsl: «CTpykTypa OHOLIEHO3a», « DKOCHCTEMA HMIMPOKOIUCTBEHHOIO Jiecay,
«QxocuctemMa XBOHHOro Jjeca», «OyHKIMOHAIbHBIE TPYIIBl OPraHU3MOB B 3KOCHUCTEMEM,
«KpyroBopor BemectB B 9kocuctemey, «llemum mnmTaHus (macTOWINHAS, IETPUTHAs)»,
«DKOJIOTHYECKas MPaMUIa YHCeT», « IKOJIIOTHIECKas mrupamMuia OnoMacce», «DKOJIOTHIECKas
nupampia sHeprun», «OOpazoBanue Oosota», «llepBuunHas cykueccus», «BoccraHoBieHue
Jeca Tociie moxapa», «JKocucTeMa o3epay», «ArpoueHo3», «KpyroBopoT BemecTB M MOTOK
DHEPTUU B arporieHo3e», «[Ipumepsr ypOoskocucTem».

OOGopynoBanue: repOapul pacTeHUM, KOJUICKIIMM HACEKOMBIX, dyuesia NTHI[ U 3Bepew,
repO6apuu KyJIbTYpHBIX U AMKOPACTYLINX PACTCHUH, aKkBapUyM KaK MOJIENIb SKOCHCTEMBI.

IIpakTnueckas padora «/3ydyeHue u onvcaHue ypo0oIKOCUCTEMBD».

Tema 10. Buocdepa — rinodanbHas 3KocUcTEMA

buocdepa — obmennanerapras o0ojouka 3eMIH, TJE CYIIECTBYET WJIM CYIIECTBOBAIA
*u3Hb. Pa3BuTne npeacrasienuii o ouocdepe B tpynax 3. 3rocca. Yuenue B. U. Bepuaackoro o
6uocdepe. O6mnactu 6nocdeps! u e€ cocras. Kupoe BeniecTBo Onocheps! 1 ero GyHKIUH.

3aKOHOMEpPHOCTH cyliecTBoBaHMs Ouocdepsl. OcodeHHocTH Onochepsl Kak rio0ambHOM
skocucTeMbl. JluHammdeckoe paBHOBecue B Omocdepe. KpyroBopoThl BemecTB |
OMOreoXMMHYECKHEe UKIBI (Yriiepo/ia, a3ota). PUTMuuHOCTS siBeHUi B Ouocdepe.



3oHanbHOCTH OMOchepsl. [TonsTHe 0 6uome. OCHOBHBIE OMOMBI CYIIW: TYHIpPA, XBOWHBIC
Jeca, CMEIIaHHbIe M IIMPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHBI, MyCThIHU, TPOIUYECKHE 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: «l'eocdepsl 3emum», «KpyroBopor azora B npupomae», «Kpyrosopor
yriepojia B npupojzie», «Kpyrosopor kucnopona B npupone», «KpyroBopot Bozbl B IPUPOIE»,
«OcHoBHBIE Omombl cymmy, «Kimumarudyeckue mosica 3emmm», «Tyanpay, «Taiiray,
«CMmemannbii  secy, «lllupokonucTBenubit sec», «Crenby», «CaBanHHa», «llycTbiHay,
«Tponuueckuii jiecy.

O6opynoBanue: repdapuu pacTeHUN pa3HbIX OMOMOB, KOJIEKIIMU KUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYsKaOIIas cpeaa

DKOJIOTHYECKNEe KpH3UChl M WX NpHYUHBL BosnelicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHUE BO3AYIWIHOM cpeabl. OxpaHa Bo3ayxa. 3arpsi3HeHHE BOAHOW cpenbl. OxpaHa
BOJHBIX pecypcoB. Pa3zpymienne nousbl. OXpaHa NOYBEHHBIX peCypcoB. MI3MeHeHHe Kinmara.

AHTpOIIOTEHHOE  BO3JEHCTBHE Ha pPACTUTENbHBIH M KUBOTHBIM wmup. OxpaHa
pacTUTEIBLHOTO U KUBOTHOTO MHpa. OCHOBHBIE MPUHIIUIIBI OXPaHbl MpUPObl. KpacHble KHUTH.
Oco0o0 oxpansiembie npupoansie Tepputropun (OOIIT). boranuueckue caabl U 300JI0THYECKUE
MapKH.

OcHOBHbBIE IPUHILIUIIBI YCTOMUMBOIO Pa3BUTHUS YEJIOBEUECTBA U MpHUPOAbl. ParronanbHOe
NPUPOJIONIONB30BAHUE M COXpaHeHHe Oumojormueckoro pasHooOpasus 3emumn. OOmme
3aKOHOMEPHOCTH TJI00aIbHBIX IKOJIOTHYECKUX KPU3UCOB. OCOOCHHOCTH COBPEMEHHOTO KpU3nca
U €ro BEpOSITHBIE MOCIEACTBUS.

Pa3BuTHE METO/10B MOHUTOPHUHTA PAa3BUTHSI ONTACHBIX TEXHOTEHHBIX MPOLIECCOB.

JleMoOHCTpaL U

Tabmumel u  cxeMbl: «3arpsizHeHue artMmocdepbl», «3arps3HeHre Truapocheps,
«3arpszHenne  mouBbl», «[lapHukoBbiii  3ddexkT», «Ocobo oxpaHseMble MPUPOTHBIC
TeppuTopun», «Mojaenu yrnpasisieMoro Mupay.

O6GopynoBanue: ¢dortorpadun OXpaHsIEeMbIX pacTeHUHW W KUBOTHBIX KpacHoil KHUTH
Poccuiickoit @enepanun, KpacHol 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 PE3yJbTaTOB OCBOCHUS MPOTrPaMMbl MO OHOJIOTHH BbIICIICHBI
CIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKOM  Tpa)IaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH M CaMOONPEICICHUI0, K
00ydeHHI0 OMOJIOTHH, BHYTPEHHUX yOSXKIECHUN JTUYHOCTU HAa OCHOBE KIFOUEBBIX IIEHHOCTEH U
HCTOPUYECKUX TpaauLIHi pa3BUTHUA OHMOJIOTMYECKOT0 3HAHUS, o0yJaromuxcst
PYKOBOJICTBOBATbCA B  CBOCH  JEATEIBHOCTH  LIEHHOCTHO-CMBICJIOBBIMH  YCTaHOBKAaMH,
MPUCYIIUMHU CUCTEME OUOIOTHYECKOro 00pa3oBaHus, SKOJOTUYECKON KYIbTYPBI,IENN U CTPOUTH
JKU3HCHHBIC I1JIaHBI.

JIngHocTHBIE PE3YIbTATEI OCBOCHUA ITPOrpaMMBEI 110 Oonosoruu JOCTUTAaKOTCA B €ANHCTBEC
yueOHOM M BOCIUTATENbHON IEATEIHLHOCTH B COOTBETCTBUU C TPAJAMIIMOHHBIMU POCCUUCKUMU
COLIMOKYJIBTYPHBIMH, UICTOPHUECKUMU M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMHU B
oOuiecTBe MpaBUJIaMH M HOPMaMH IOBEAECHHUS M CIOCOOCTBYIOT IIpOLlecCaM CaMOIIO3HAHUS,
CaMOBOCIIUTAHUA U CaMOpPa3BUTHA, Pa3BUTUA BHYTpeHHef/'I MMO3UIUH JIMYHOCTHU, ITaTPUOTU3MA U
YBa)XEGHUSI K 3aKOHY U IPABOIMOPSAKY, YEJIOBEKY TpPyJda U CTapIIeMy MOKOJIEHHUIO, B3aUMHOTO
YBaXEHUS, OEpEeKHOr0  OTHOIIEHUS K  KyJAbTYpHOMY  HACJIEOUI0O U TPAAUIMSIM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEN Cpee.

JIngHocTHBIE pPE3yIbTaTbl OCBOCHUSA y‘IG6HOFO npeamera «buomxorusy AOJDKHBI OTpaXXaTb
TOTOBHOCTb M CIOCOOHOCTH OOYYaIOIUXCsl PyKOBOJACTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEH
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPUEHTAIMil, TO3UTHUBHBIX BHYTPEHHUX
yOEXKJIEHU, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHUUCKOTO  0OIIecTBa,
PACIIUPCHUEC KU3HCHHOT'O OIIBITA W OIbITa ACATCIBHOCTHU B MPOLCCCE pcain3alliid OCHOBHBIX
HAIpPaBIIEHUH BOCIIUTATENLHOMN 1€ATEeIHLHOCTH, B TOM YHUCIIE B YACTH:

1) rpakIaHCcKOro BOCHMTAHMSA:

c()OPMHUPOBAHHOCTh  TPAKIAHCKOW IMO3WUIUU  OOYYArOIIerocsi Kak AaKTUBHOTO U
OTBETCTBEHHOT'O YJIEeHa POCCUHCKOI0 OOLIECTBA;

OCO3HAaHHE CBOMX KOHCTUTYLMOHHBIX TMpaB M OOS3aHHOCTEH, yBaKeHHWE 3aKOHa U
MIPABOIOPAIKA;

TOTOBHOCTH K COBMECTHOU TBOpLIGCKOI\/’I ACATCIIBHOCTH IIPpHU CO3JaHUU yLIe6HBIX ITPOCKTOB,
PEIICHHUN y‘IC6HI>IX U I1I03HaBaTCJIbHBIX 3a/la4, BBIITOJIHEHUN OMOIOTMYECKUX SKCIICPUMCHTOB,

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TIO3MIIMIO TIO OTHONICHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMCHUC YUYHUTEIBATH B CBOUX )ICI\/'ICTBI/ISIX H€06XO}II/IMOCTI) KOHCTPYKTUBHOI'O
BSaI/IMO,ZIGI\/’ICTBI/ISI J'IIO)ICfI C pa3sHbIMU Y6e)I(JleHI/I${MI/I, KYJIbTYPHBIMH LEHHOCTAMU U COLIMAJIbHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B TIPOIIECCE COBMECTHOTO BBHITIONHEHHUS Y4eOHBIX,
MMO3HABATCIBbHBIX W HCCICAOBATCIBCKUX 3ala4d, YBAXHUTCIBHOI'O OTHOMICHHMA K MHCHUIO
OTIOHEHTOB NP 00CYXIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJIEPIKAHUS;

TOTOBHOCTH K TYMaHUTapHON U BOJIOHTEPCKOU ESTENbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUSA:



c(hOpMUPOBAHHOCTHh POCCUNUCKON IPAKIAHCKON UIEHTUYHOCTH, MMATPUOTH3MA, YBAKCHUSI K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepel PonmMHON, TOpAocTH 3a CBOM Kpai, CBOXO
Ponuny, cBO# A3bIK U KYJIBTYPY, IPOLIIOE U HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuu;

[IEHHOCTHOE OTHOUIEHHE K TNPUPOJHOMY HACIHEAMI0 U NaMSATHUKAM MPUPOIBL,
nocTkeHusIM Poccru B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUMCKUX YYEHBIX B CTAaHOBJIEHME M pa3BUTHE
OMoI0ruM, IOHUMaHMs 3Ha4€HUs1 OMOJIOTUMH B IO3HAHUU 3aKOHOB IIPUPO/IbL, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I11eCTBa;

uzeiHast yoe:xx IEHHOCTh, TOTOBHOCTH K CIIY>)KEHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HaHHE AYXOBHBIX LIEGHHOCTEH POCCUIICKOT0 HapoIa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TOBEJCHHUS;

CIIOCOOHOCTh OLICHMBATh CUTYALlMI0 M IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACH
Ha MOpaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOIMTENSM, CO3/JaHHUI0O CEMbH Ha OCHOBE
OCO3HAHHOT'O NMPUHSTUS LIEHHOCTEH CEMEWHOM KU3HU B COOTBETCTBMM C TPAIAMUIMSIMH HapoO/I0B
Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETHYECKOE OTHOIICHHE K MUPY, BKJIIOYAsl ICTETUKY ObITAa, HAYYHOTO U TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOLICHUI;

MOHMMAHKE YMOLIMOHAJIBHOTO BO3/1EUCTBUS AKUBOU MPUPOIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BUIAX HCKYCCTBA, CTPEMJICHUE MPOSBIATH
KayecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuyeckoro BocnuTanus, GOpPMHPOBAHMSA  KYJBTYPbl  310pPOBbS M
IMOLMOHAJIBLHOIO 0JIAronoJIy4us:

NOHMMAaHME U peanu3alys 370poBoro U 0e30macHoro odpasa >KU3HU (310pOBOE MUTAHHE,
COOJIIO/IEeHNE TUTMEHUYECKUX MPaBWJI U HOPM, COATaHCHPOBAHHBINA PEKUM 3aHATHH M OTAbIXA,
perymsipHass (u3NYecKass AaKTUBHOCTb), OEpeKHOro, OTBETCTBEHHOIO M KOMIIETEHTHOI'O
OTHOLIEHUSI K COOCTBEHHOMY (DPM3MUECKOMY U IICUXHUECKOMY 3/I0POBBIO;

NOHMMaHWE IIEHHOCTH TPaBWJI HWHAWBUAYAIBHOTO W KOJUIEKTUBHOTO 0€30M1aCHOTO
MIOBEJICHNUS B CUTYallUsX, YTPOKAIOIIUX 310POBBIO U KU3HU JIIOJEH;

OCO3HAaHHE MOCHEACTBUM M HENPHUATHS BPEIHBIX NPUBBIYEK (YHOTpPEOJIEHUs alaKorois,
HapKOTHUKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYZly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPYI0I00HE;

TOTOBHOCTb K aKTUBHOM JAESITEIbHOCTU TEXHOJIOTMUECKOH U COI[MaIbHOIN HANPaBICHHOCTH,
CIIOCOOHOCTh ~ WMHUIMMPOBaTh, IUIAHUPOBATh W CAMOCTOSITENIBHO  BBIMOJHATH — TaKylo
JESATEIIBHOCTB;

UHTEpeC K Pa3IU4HbIM chepaM MpodhecCHOHAIBHOM NeATeNbHOCTH, YMEHHE COBEpIIaTh
OCO3HaAHHBIN BEIOODP OymyIieit mpodeccuu u peaaTu30BbhIBaTh COOCTBEHHBIEC )KU3HEHHBIE TIAHBL;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa3oBaHMIO U CaMOOOpa30BaHUIO Ha MPOTSKEHUH BCen
KU3HU;

7) IKOJI0TNYECKOT0 BOCIIMTAHMSA



9KOJIOTMYECKHU 11e51ecO00pa3HOe OTHOLIEHUE K MPUPOJE KaK UCTOYHMKY JKU3HU Ha 3eMiie,
OCHOBE €€ CYLIECTBOBAHHS;

MOBBIIIIEHUE YPOBHS SKOJIOTMYECKOW KYJIbTYphl: IPUOOpPETEHHE OIbITa IJIaHUPOBAHUS
HOCTYIIKOB M OLIEHKHM UX BO3MOJKHBIX ITOCIIEICTBUH JUIsl OKPY>KAIOLIEH Cpe/Ibl;

0CO3HaHME ITI00AIBHOTO XapaKTepa 3KOJIOIMUECKUX Po0sIeM U IyTel UX pelIeHus;

CHOCOOHOCTh HCIIOJIB30BATh MPHOOpPETaeMbIe IPU U3YYEHUH OMOJIOTMU 3HAHHS U yMEHUS
OpU pEIICHUH MPOoOJeM, CBS3aHHBIX C paIlMOHAJIBHBIM IMPHPOJONONB30BaHIEM (CcOOI0AeHNE
IpaBUI MOBEJCHMS B INPHUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHS B 3KOCUCTEMAX,
OXpaHy BHJIOB, SKOCHUCTEM, Onochepsl);

AKTHUBHOE HEIPUATUE JEHUCTBHUM, IPHUHOCAIIMUX BpeI OKPYKAIOLICH IPUPOIHOM cpene,
YMEHHUE MPOTHO3MPOBATH HEOJIArONPHUATHBIE SKOJIOTUYECKUE MOCIEACTBHS MPEANPHHUMACMbIX
JICUCTBUI U MPEIOTBPAILLATH HX;

HQJIYUE PA3BUTOTO HKOJOTMYECKOTO MBILIUICHUS, JKOJOTMYECKOM KyJIbTYphl, OIBITA
JESATEIIbBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHUS pYKOBOJCTBOBATbCSI HMH B
[I03HABATEJIbHON, KOMMYHUKATUBHOM M COLMAIBHON IpakTHUKE, TOTOBHOCTHM K Y4YacTHIO B
IPAaKTUYECKOH J1eATEIbHOCTH 3KOJIOTHYECKON HaIlPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(OpMUPOBAHHOCTh ~MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHUSI HAayKd M  OOILNECTBEHHOM IpPAaKTUKHM, OCHOBAHHOTO Ha JHAlOTe KYJbTYD,
CHOCOOCTBYIOILIET0 OCO3HAHUIO CBOET0 MECTa B MOJUKYJIbTYPHOM MUDE;

COBEpILEHCTBOBAHUE A3BIKOBOM U UUTATENILCKOW KyJIbTYphl KaKk CPeICTBAa B3aUMOACHCTBUS
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 €JUHCTBE NpPUPOJbI, YelIOBEeKa WU OOlecTBa, B MO3HAHUU HPUPOAHBIX
3aKOHOMEPHOCTEH U pelIeHnH NpoodieM COXpaHEeHUsl IPUPOIHOTO PaBHOBECHS;

yOexkAEHHOCTh B 3HAYUMOCTU OMOJIOTMM JJIi COBPEMEHHOM LMBWIM3ALMU: OOECIeueHus
HOBOT'O YPOBHS pa3BUTHUsI MEIMIIMHBI, CO3JJaHHE MEPCHEKTHUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pelatb pecypcHble MpoOIeMbl pa3BUTHsI YEJIOBEUECTBA, MOMCKA MyTeH BBIX0JIAa U3 III00aIbHBIX
HKOJIOTMYECKUX MPOOJIeM U oOecrieueHus nepexoaa K yCTON4YMBOMY Pa3BUTHIO, PAllUOHATILHOMY
MCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJOIMYECKMX 3HAHMM B LIEJSX MOBBIMIEHUS OOIIei
KYJIBTYpBl, €CTECTBEHHO-HAy4HON TI'pPaMOTHOCTH, KaK COCTaBHOM YacTH (yHKIHOHAJIbHON
rPaMOTHOCTH o0yyarouxcs, GopMHUpyeMOil Ipu U3y4eHUU OUOJIOTHH;

MOHMMAHHE CYIIHOCTH METOJIOB MO3HAHUS, HCIOJb3YEMbIX B ECTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJb30BaTh IMOJydaeMble 3HAHMS MU aHalIW3a M OOBACHEHWs SBJICHUHN
OKpPY’KaIOIIero MUpa M MNPOMCXOIAIIMX B HEM HM3MEHEHUH, yMEHHe JelaTh OOOCHOBaHHbBIE
3aKJIIOUYEHUSI Ha OCHOBE HAy4YHBIX (DAKTOB M HMEIOLIUXCS JAHHBIX C LENbI0 TOJy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUISl peIleHHs
po0JeM B peaibHbIX KU3HEHHBIX CUTYalLlUsX;

OCO3HaHHE IIEHHOCTH Hay4YHOH NeATeNbHOCTH, TOTOBHOCTh OCYILECTBISATH NMPOECKTHYIO U
HCCJIEIOBATENbCKYIO ASITEIbHOCTh MHIUBUYalbHO U B TPYIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEphHIBHOMY OOpPa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIIOJIYYE€HHUIO HOBBIX 3HAHMA 1O OHMOJOTMHM B COOTBETCTBHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.



METANPEIMETHBIE PE3YJIBTATHI

MetanpeameTHble pe3ysbTaThl OCBOEHUSI yueOHOro mpeamera «bHOJIOTUsS» BKIIOYAIOT:
3HaYuMble i1 (OPMHUPOBAHHS MHPOBO33PEHHS  OOYYAIOMIMXCS  MEXKIUCIUIUIMHAPHBIC
(MeXmpeaIMeTHbIE) OOIIeHAYYHbIE TOHATHS, OTPAXKAIOIINE [IEJIOCTHOCTh HAYYHONH KapTHUHBI MUpa
U crienu(UKy METOJIOB IMO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHUS,
SIBIICHUE, TIPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIIeJIOBaHMEe, HAOIIOJEeHUE, W3MEpPEHUE, SKCIIEPUMEHT U JPYTHe); YHHUBEpCAIbHbIE
yueOHble JeicTBUS (IO3HaBaTeIbHbIE, KOMMYHUKATUBHbBIC, PETYISITHUBHBIC), 00CCIEUNBAIOIINE
dbopmupoBanre (PyHKIMOHAIBHON TPAMOTHOCTH M COIMATBHONW KOMIIETEHITUH OOYyYarOlIUXCS,
CIIOCOOHOCTh o0yJaromuxcs HCII0JIb30BaTh OCBOCHHBIC MEXIUCIUTUTNHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaJbHble YyueOHbIE JAEWCTBUS B I103HABATEIbHOH U
COLIMATILHOM MTPaKTHKE.

B pesynprate u3yueHus OWONOTMM HA YPOBHE CpPEIHEr0 O0OIIero oOpa3oBaHUs Y
oOygaromerocss Oyayr copMupoBaHBI MO3HABATEIBHBIC YHUBEPCAIbHBIC y4eOHBIC IEHCTBUS,
KOMMYHHUKATHBHbIE YHUBEpCaJbHble Y4e€OHBIE JEHUCTBHUS, PETyJIATUBHBIE YHUBEPCAIbHbBIE
yueOHbIe AeMCTBHSI, COBMECTHASI I TEIBHOCTD.

MeranpeameTHbie pe3ysbTaTbl OCBOCHUS MPOrpaMMbl CpeIHEro o01iero oOpa3oBaHHS
JIOJKHBI OTPAXKATh:

OBi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHbIMHU NMO3HABATEIbHBIMH A€l CTBUIMMU:

1) 6a3oBbIe JOrHYECKHE AeHCTBHS:

CaMOCTOSITEIILHO (DOPMYJTMpPOBAaTh M aAKTyaTU3UPOBATH MNPOOJIEMYy, paccMaTpuBaTh ©¢
BCECTOPOHHE;

UCIIONIb30BAaTh TPU OCBOCHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHHS (aHalu3a,
CUHTE3a, CpaBHEHUS, Kiaccudukauu, 0000IIeHHUs), PaCKPbIBaTh CMBICT OHOJIOTHUYECKUX
MOHSITHI (BBIICISATH HX XapaKTEPHBIC MPU3HAKH, YCTAHABIIUBATE CBSI3H C JIPYTUMU TIOHSTHSIMH );

OTIPE/ICIIATh TEIHM JEATEIHHOCTH, 3ajaBas TapaMeTpbl W KPUTEPUHM WX JOCTHKCHHUS,
COOTHOCHUTD PE3yIbTaThl AEATEILHOCTHU C MIOCTABICHHBIMU IENSIMU;

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

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIyKTHUBHBIC, JCJAYKTUBHBIC, II0 aHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHUPOBATH
BBIBOJIbI U 3aKJTFOUEHUS;

MIPUMEHSTh CXEMHO-MOJICIbHBIC CPEACTBA JUIS MPEICTABICHUS CYIIECTBEHHBIX CBS3CH U
OTHOIIICHUN B M3y4aeMbIX OHMOJOTUYECKHX OOBEKTax, a TakKKe MPOTHUBOPEUYHI pa3HOTro poja,
BBISIBJICHHBIX B Pa3JIMYHbBIX HH(OPMAIIMOHHBIX HCTOUYHUKAX;

pa3pabaThIBaTh TUIAH PEHICHUS TPOOJIEMBI C YUETOM aHAIIM3a UMEIOIINXCS MaTepHAbHBIX
¥ HEeMaTepUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTHUBBI B JIEATCIILHOCTh, OIEHUBATH COOTBETCTBUE PE3YJIBTATOB IIENISIM,
OIICHUBATh PUCKH TMOCIEICTBUN ACSITETbHOCTH;

KOOPJIMHHUPOBATh M BBINOIHATH pPabOTy B YCJIOBHUSIX pPEaTbHOTO, BHUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BHUBATh KPEATUBHOE MBIIIJICHHUE ITPU PEIICHUH KU3HESHHBIX TPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE IeHCTBUS:



BJIa/IETh HAaBBIKAMH y4€OHO-HCCIIEOBATENCKON U MPOEKTHOM AESITeNbHOCTH, HaBbIKAMU
pasperieHus: npoodyieM, ClIOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHUs IPAKTUYECKUX 3a/a4, IPUMEHEHHUIO Pa3IMUHbIX METOJI0OB IT03HAHUS;

UCIIOJIb30BaTh PAa3JMYHbIE BHUBI JACSITEIBHOCTH IO IMOJYYEHHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAllUY, MPEOOpPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE MPHU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX POCKTOB;

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

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIC 33Jaud B 0Opa30BaTEIbHON NEATEIbHOCTH U
KU3HEHHBIX CUTYalLUsX;

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

QHAIN3UPOBATh IIOJYYEHHBbIE B XOJE€ PpELICHUS 3aJaud pPe3yiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYIIECTBIISITh 1EJICHANIPABIICHHBII MOUCK TMEpPEeHoca CPEACTB M CIIOCOOOB JIEHCTBUS B
poECCHOHAIBHYIO CPENY;

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

YMETh UHTErPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIE HWJEH, NpEIJiaraTh OPUTHHAIBHBIC TOJIXOAbI W PEUICHUS, CTABUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ undgopmanmeii:

OpPUEHTUPOBATHCS B PA3MUYHBIX MCTOYHHMKAX HH(MOpManuu (TEeKCcTe yueOHOro mocolus,
HAy4YHO-TIOMYJISIPHOM HUTepaTrype, OMOJOTHYECKUX CIOBApsAX U CIPaBOYHMKAX, KOMITbIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIM3UpPOBaTh HH(GOPMALMIO DPAJIMYHBIX BUIOB U (QOpM
IIPEJICTaBJICHUs], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

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

pUOOpETaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O HCIOJIb30BAHUS PA3TUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTUMAJbHYIO (OpMY TNpEJCTaBICHUS OHOIOrMYecKOn
uH(popManuu (cxemsl, rpaduKu, 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, MCIIOJIb30BaTh W IMPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

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

OBi1aieHHe YHUBEPCAJILHBIMA KOMMYHUKATHBHBIMH A€l CTBUSIMH:

1) obenne:

OCYIIECTBIISATh KOMMYHHKAIIMN BO BCEX cdepax KM3HU, aKTUBHO y4acTBOBaTh B AHAlore
WIN JIUCKYCCUU TI0 CYIIECTBY 00CYXJaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKAa3bIBATh
CYXJIEHUS OTHOCHUTENIBHO BBINIOJHEHUsI IIpe/ylaraeMoi 3ajadyd, YYUTBIBaTh WHTEPECHl U
COTJIACOBAHHOCTb MO3ULUN APYTUX YYACTHUKOB JUAJIOTa WIH JUCKYCCHUH);



pacrio3HaBaTh HeBepOalbHBIE CPEICTBA OOLICHMS, MOHMMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(JIMKTHBIX CUTYallud, YMETh CMAT4aTh KOH(PIUKTHI U
BECTH I1EPErOBOPHI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMHU OOLIEHMS M B3aMMOJEHCTBHSI, MOHUMATh HaMEPEHUs
JpYTuX JOAEH, NPOSIBIATh YBAXUTEIbHOE OTHOLIEHHE K COOECEHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKEHUS;

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

2) coBMeCTHAs 1eSITeIbHOCTD:

NOHMMATh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHUIYaJIbHONH pabOThI IpU
peleHn OMONIOTUYECKOH MPoOIIeMbl, 00OCHOBBIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIOBBIX
(GbopM B3aMMOAEUCTBUS NIPH PELLICHUH y4eOHOM 3aauu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBUH ¢ yuy€TOM OOIIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 UJ€Ha KOJUIEKTHBA,

OPUHUMATh IEJIM COBMECTHOW JEATENbHOCTH, OPraHW30BHIBATh W KOOPIMHHUPOBATH
JecTBUs MO €€ JOCTM)KEHHUIO: COCTaBNIATh IIaH JEMCTBUM, pacnpefeisTh poJid € y4ETOM
MHEHUH y4aCTHUKOB, 00CYX/1aTh pe3yJIbTaThl COBMECTHOI paboThI;

OLICHMBATh KaYeCTBO CBOETO BKJIaJa U KaXJO0I'0 y4aCTHHKA KOMaH/bl B OOLIUIN pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

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

OCYIIECTBJISATh MO3UTUBHOE CTPATETMYECKOE IIOBEIECHHWE B Pa3JIMYHbIX CHUTYyalUsX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

OBsJiaieHHe YHUBEPCAIbHBIMH Pery/IATHBHBIMM A€l CTBHSIMU:

1) camoopranu3amusi:

UCTIOJIB30BaTh OMOJIOTHUYECKHE 3HAHUS U BBIABICHHA NpoOJIeM M WX pEUICHHS B
KU3HEHHBIX M YUE€OHBIX CUTYaIHsX;

BbIOMPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH 1LIEJIeBbIe M CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX M IOCTYINKAaX IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO M 3J0pPOBBIO
OKpPYXKarOIIHX;

CaMOCTOSITENIbHO OCYILIECTBIISTh MO3HABATEIbHYIO JEATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (QOPMYJIUPOBaTH COOCTBEHHBIE 3aJa4M B 0Opa30BaTENbHOW JESITEIbHOCTH U
KU3HEHHBIX CUTYaLlUsX;

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

JlaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuIMpsATh paMKH Y4eOHOT0 IIpeMETa Ha OCHOBE JIMUHBIX MPENNOYTeHUH];

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh 32 PELICHHUE;

OIICHUBATh MMPHOOPETEHHBIN OIIBIT;

CHocoO0CTBOBaTh (POPMUPOBAHHIO M TPOSIBICHUIO IMIMPOKOM SPYIUIIMH B Pa3HBIX 00JaCTIX
3HAaHUH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEeNbHBIN U KYJIbTYpHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

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



BJIQ/IETh HaBBIKAMH MMO3HABATEIbHON pe(IeKCUU KaK OCO3HAHUSI COBEPIIAEMbIX JCHCTBHIA
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHH, CIIOIB30BATH MPUEMBI peIeKCUU
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;
YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATDh PEIICHUS M0 UX CHIKEHUIO;
IPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX MIPU aHAIHU3E PE3yIbTaTOB ACITEIbHOCTH;
3) npuHATHE ceds1 U IPYTrux:
NpUHUMATD ce0sl, TOHMMAast CBOM HEIOCTATKU M IOCTOUHCTBA,
MPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX MPU aHAJIU3€ PE3YJIbTaTOB IEATEIbHOCTH;
pU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIIUOKU;
pa3BUBATh CIOCOOHOCTH TOHUMATh MUP C MO3UIMH APYrOro YeJIOBEKa.
HPEAMETHBLIE PE3YJIbTATHI

[IpenmerHble pe3ysbTaThl OCBOEHUS coOlepKaHMs ydeOHoro mpeamera «buosorus» Ha
yriyoJIEHHOM YPOBHE OPUEHTHPOBAHBI HA 00ecriedeHre MPOoPMIHLHOT0 00y4eHHsT 00y4YaroIuXCs
Oouonornu. OHM BKIIOYAIOT: crenuuYecKue il OHOJIOTMM Hay4HbIE 3HAHHS, 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. [IpeaMerHele pe3yabTaThl IPEICTaBICHbI 110 T01aM
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
(OpMUPOBAHUM E€CTECTBEHHO-HAYYHOM KapTHUHbBI MHpA, B IIO3HAHWU 3aKOHOB IPUPOABI U
pelIeHnH IpodIIeM pallMOHAIBHOIO IPUPOIOTIOIB30BaHUS, O BKJIAJE POCCUNCKUX U 3apyOEKHBIX
yu€HBIX B pa3BUTHE OMOJIOTUY;

BJIaJICHUE CHCTEMOW OMOJIOTMYECKUX 3HAHUHM, KOTOpas BKJIOYAET: OCHOBOINOJAraroline
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 1meHTpax
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 OPraHU3MOB, B TOM 4Hucle OakTepuil, rpuOOB, pacTeHHIA,
’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, MocTIMOPHOHATBHOTO PA3BUTHS, PA3MHOKEHHUS,
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 (hakropamMu cpepl OOUTAHUS;

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

YMEHHE UCIOJIB30BaTh COOTBETCTBYIOUINE apTyMEHThI, OMOJIOTHYECKYI0 TEPMUHOJIOTHIO U
CHUMBOJIMKY JIJIS IOKa3aTeIbCTBA POJCTBA OPTaHU3MOB Pa3HBIX CHCTEMATUYECKUX 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 MPAKTUUECKHE 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 OHMOJIOTHH, SKOJIOTHU U
MeIUIHe, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, M MyOJIMYHO IMPEICTABISATH
MOJTy4YEHHBIC PE3yJIbTaThl HA YYCHHUECKUX KOH(PEPEHIIUSIX;

YMEHHE OLIEHWBAaTh JTUYECKUE aCHEeKThl COBPEMEHHBIX HCCIEIOBaHUNH B 00JacTH
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
NPOMBIIIJICHHOCTH, YIIyOJIATh TIO3HABaTEeNbHBIA HMHTEPEC, HANPAaBICHHBIM Ha OCO3HAHHBIN
BBHIOOpP COOTBETCTBYIOIIEH TMpodeccud W TPOJOJDKEHHWE OHOJIOTMYECKOr0 00pa3oBaHUs B
OpraHu3alUsIX CPEeAHEro NPOoPeCcCHOHATBHOTO U BhICIIET0 00pa30BaHusl.

[IpenmerHble pe3yabTaThl OCBOEGHHUs ydeOHoro 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 HKOJOTHYECKUX MPOOJIeM YeloBEYeCTBa, a TAKXKe B PEIIEHUU BOIPOCOB
palMOHATFHOTO TPUPOIONONBF30BaHUs, U B (OPMUPOBAHMHM IIEHHOCTHOTO OTHOIIEHHS K
npupose, oOLIeCTBY, YENOBEKY, O BKJIaJIe POCCHUICKUX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B
pasBUTHE OMOJIOTHHY;

yYMEHHUE BIIa/IeTh CUCTEMOI OMOJIOTMYECKMX 3HAaHUM, KOTOpas BKIIOYAET ONpPEesICHUS U
MOHMMaHHUE CYINTHOCTH OCHOBONOJATalOMIUX OWOJIOTHYECKUX TEPMHHOB M TIOHATHHA (BUI,
sKocucTteMa, Ouocdepa), Oumosormueckue Tteopuu (dBomonMoHHAs Teopus Y. JlapBuHa,
cuHTeTHuYecKass Teopus sBomoruu), ydenus (A. H. CeBeproBa — 0 MmyTsSX U HampaBICHHUSX
sBomtonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus [x. Xapau
u B. BaitnGepra, 3aponpimeBoro cxoactBa K. M. bopa), mpasuna (Muanmyma lO. JInbuxa,
AKOJIOTHYECKON MTUPaMUIbl YHEPTUHN ), TUITOTE3bI (THnoTe3a «mvupa PHK» V. I'mnbepra);

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



HaOJI0/IeHUE, SKCIIEPUMEHT), CIIOCOOaMU BBISIBJICHUS] U OLIEHKH aHTPOINOTCHHBIX M3MEHEHUN B
IPUPOJIE;

YMEHHME BBIACIATh CYLUICCTBEHHbIE NPU3HAKU: BHUAOB, OMOIrE€OLEHO30B, JKOCUCTEM U
Oounocteppl, CTaOMIM3UPYIONIETO, MABIXKYIIETO W Pa3pbIBAIOIIET0 €CTECTBEHHOro 0TOopa,
AJJTONATPUYECKOr0 U CUMIATPUYECKOT0 BU000pA30BaHUs, BIUSHUS JIBIKYIIUX CHII 3BOJIIOLUU
Ha TeHO(OH]| MOIMYJISALUHU, TPUCIIOCOOICHHOCTH OPraHU3MOB K cpelie OOMTaHUs, YepeIOBaHUs
HaIpaBJICHUH 3BOJIIOLUHU, KPYTOBOPOTA BELECTB U MIOTOKA SHEPTUU B IKOCUCTEMAX;

YMEHHE YCTaHABIMBATh B3aHMMOCBA3M MEXAY IMPOLIECCAMU SBOJIIOIHH, JABIKYILIUMU
CHJIAMU aHTPOIOTeHe3a, KOMIOHEHTAMHU PA3JIMYHBIX 3KOCHCTEM U MPUCIOCOOJIEHUSAMU K HUM
OpraHU3MOB;

YMEHUE BBISBIIATH OTIUYNTEIBHBIC IPU3HAKH )KUBBIX CUCTEM, IPHCIIOCOOICHHOCTh BUI0B
K cpene oOurtaHusi, aOMOTHYECKUX M OMOTHMYECKHUX KOMIIOHEHTOB 3KOCHUCTEM, B3aUMOCBSI3Ei
OpPraHU3MOB B COOOIIECTBaX, aHTPOINOTCHHBIX U3MEHEHUN B AKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHUE HCIOJb30BATh COOTBETCTBYIOIINE aPTYMEHTHI, OMOIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIUKY [UIsl JOKa3aTelbCTBA pOJICTBA OPraHM3MOB pa3HbIX CHCTEMaTHYECKUX TpYIII,
B3aMMOCBSI3M OPraHU3MOB M Cpeibl OOUTaHUs, €IMHCTBA YEIIOBEYECKUX pac, HEOOXOAMMOCTU
COXpaHEeHHUs] MHOT000pa3us BUAOB M DKOCHCTEM KaK YCIIOBHUS COCYLIECTBOBAHMSI MPUPOJIBI U
YeJI0BEYECTBA,

YMEHHUE pemaTh OWOJIOTHYECKHE 3aJa4H, BBISBISATh NPUYUHHO-CICICTBEHHBIC CBS3U
MEXJy HCCIEAyeMbIMH OHOJOTHYECKHMMH TpOIeCCaMd U SBJICHUSMH, JellaTh BBIBOABI U
MIPOTHO3bI HA OCHOBAHHH IOJIYYEHHBIX PEe3yIbTaTOB;

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

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATh HX HKCHEPUMEHTATbHBIMU CPEACTBAMU,
dbopMynupys 1eib UCCIeI0BaHuUs, aHAIM3UPOBATh MMOJTYYECHHbIE PE3YNIbTAThl U JIENIaTh BBIBOIBI,

YMEHUE Y4YacTBOBaTh B Y4YEOHO-HCCIEIOBATEIHCKON paboTe MO OMOJOTUM, DKOJIOTHH U
MeIWIMHEe, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, M MyOJIMYHO IMPEICTABISATH
NOJIy4EeHHBIE PE3Y/IbTaThl HA YUEHUUECKUX KOH(PEPEHIUIX;

YMEHHUE OIICHMBAaTh THUIOTE3bl W TEOPUM O IPOUCXOKIACHUU JKU3HHU, 4YeJOBEKa U
YeJIOBEYECKUX pac, O NMPUYMHAX, MOCIEACTBUSIX U CIOCO0aX MpeAOTBpAllleHUs TI100abHbIX
U3MEHEHUH B 6uocdepe;

YMEHHUE OCYLIECTBISATh OCO3HAHHBIN BBIOOP Oyaylei mpodeccuoHanbHON 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 OHMOJIOrMYecKoro oOpa3oBaHHMsS B OpraHU3ALUSAX CPEIHEro
npogeccuoHaIbHOTO u BBICIIIETO o0pa3oBaHMUsL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM JuaekTpoHHbIe (UU(poOBbHIE)
Kourpoabuble IIpakTHyeckue
n/n NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThbI
D0P «Tpenaxep «O6mako
3HaHui». buomorus, 10 knacc
1 buonorus kak Hayka 1 .
(yrmyOneHHBIH YPOBEHD )»
O0P «Tpenaxep «O0nako
2 JKuBbIe crCTEMBI M UX U3y4YEHUE 2 0,5 sHaHui». bronorns, 10 xrace
(yrinyOneHHBIH YPOBEHB )»
D0P «Tpenaxep «O01ako
3 N T A ——— 2 0.5 3HaHui». bromorns, 10 kiacc
(yrinyOGyieHHBIH YPOBEHB )»
O0P «Tpenaxep «O06nako
4 XuUMHUECKasi OpraHu3alusl KIeTKU 10 0,5 3HaHmiy. bruonorus, 10 kiace
(YyriyOieHHBINH YPOBEHB )
D0P «Tpenaxep «O6mako
5 Crpoenue i hyHKIMH KIETKH 8 1 3HaHui». bromorns, 10 kmacc
(yrinyOneHHBIH YPOBEHb )»
30P «Tpenaxep «Obaako
6 OGMeH BEIIECTB  NIPEBPALICHAC SHEPTHH B 9 1 3HaHui». buonorus, 10 kiace
KIIETKE (yrnyOsneHHBIH YPOBEHD )»
7 HacneacTeennas nagopManus u peann3anus 9 0 O0P «Tpenaxep «O01ako




€€ B KJIETKE

JKU3HEeHHEBIN IUKIT KIIETKHA

0,5

3HaHui». buonorus, 10 knacc
(YriryOIeHHBINH YPOBEHB )»

D0P «Tpenaxep «O06ako
3HaHui». buonorus, 10 knacc
(YyriryOIeHHBIH YPOBEHB )»

10

Crpoenne u GyHKIUH OPraHU3MOB

PasmHoxenue u Pa3BUTHEC OPIraHU3MOB

17

O0P «Tpenaxep «O0nako
3HaHui». buonorus, 10 kiacc
(yrnyOneHHBIH YPOBEHB )»

D0P «Tpenaxep «Ob6mako
3HaHui». buonorus, 10 knacc
(yrmyOneHHBIH YPOBEHD )»

11

12

I'enetuka — HayKa 0 HaCJICACTBCHHOCTH U
HU3MCHYUBOCTU OPraHN3MOB

3aKOHOMEPHOCTH HACTIEACTBEHHOCTH

10

0.5

O0P «Tpenaxep «O06nako
3HaHui». buonorus, 10 knacc
(yrnyOneHHBIN YPOBEHD)»

D0P «Tpenaxep «O01ako
3HaHui». bromorus, 10 kiacc
(yrinyOGyieHHBIH YPOBEHb )»

13

3aKOHOMepHOCTI/I N3MCHYHNBOCTHU

0,5

30P «Tpenaxep «Obaako
3HaHu». buomorus, 10 kmacc
(yrnyOneHHBIH YPOBEHD )»

14

T'eneTuka uenoBeka

D0P «Tpenaxep «O06mako
3HaHui». buonorus, 10 knacc
(yrinyOGnieHHBIN YPOBEHb )»




30P «Tpenaxep «Obnaxo

15 CeleKIHs OpraHi3MOB 4 1 3HaHui». buonorus, 10 knacc
(YyriryOIeHHBIH YPOBEHB )»
D0P «Tpenaxep «O061ako
16 BroTrexHoIOrus ¥ CHHTETHYECKAsT OMOJIOrUs 4 0,5 sHaHui». buonorus, 10 kiace
(yrinyOneHHBIH YPOBEHB )»
17 PesepBHOE Bpemst 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 9,5




TEMATHYECKOE INTAHUPOBAHME 11 KJIACC

Ne KoumnuecTBo yacos
HaumeHoBaHue pa3jiesioB U TeM JuaexkTpoHHble (HU(poBbHIE)
n/ KonTposibHbIe IIpakTH4eckue
NPOrpaMMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
n padoThI padoThI
D0P «Tpenaxep «O01aKko 3HAHUI.
1 3apoXkKACHUE U Pa3BUTUE IBOJIFOLMOHHBIX 4 buomnorus, 11 knacc (yrimyOneHHbII
Mpe/ICTaBICHUN B OMOJIOTUI YPOBEHB)»
https://school.oblakoz.ru/materials/463623
D0P «Tpenaxep «O0maKo 3HAHUID.
Bbuomnorus, 11 xnace (yriayOieHHBIH

2 MuKpO3BOIIOLMS U €€ PE3YIbTAThI 14 2 YPOBEHB)»
https://school.oblakoz.ru/materials/463623
D0P «Tpenaxep «O01aKo 3HAHHI.

3 Makpo3Boronus 1 €€ pe3yabTaTsl 6 buonorns, 11 knace (yrnyOneneii
YPOBEHB)»
https://school.oblakoz.ru/materials/463623
D0P «Tpenaxep «O01aK0 3HAHUI.

[TpoHCXOKIEHUE U Pa3BUTHE KU3HU HA bronorus, 11 xnace (yriy6mennbiit

4 3emie 15 1.5 YPOBEHB )»
https://school.oblakoz.ru/materials/463623
O0P «Tpenaxep «O01aKo 3HaHUI.

5 IIponcxoxaeHue 4enoBexa — 10 1 buonorus, 11 knacc (yriay6ieHHbIH

AHTPOTIOTCHE3 YPOBEHB)»
https://school.oblakoz.ru/materials/463623
O0P «Tpenaxep «O01aKo 3HaHUI.
DKOJIoTUsl — HayKa O B3aUMOOTHOILIEHUSX Buonorus, 11 kace (yriy6neHHbIi
6 OpPraHMU3MOB M HaIOPTaHU3MEHHBIX CUCTEM 3 0.5 YPOBEHB)»

C OKpY>Karolleu cpeaou

https://school.oblakoz.ru/materials/463623



https://school.oblakoz.ru/materials/463623
https://school.oblakoz.ru/materials/463623
https://school.oblakoz.ru/materials/463623
https://school.oblakoz.ru/materials/463623
https://school.oblakoz.ru/materials/463623
https://school.oblakoz.ru/materials/463623

10

11

12

Opranusmel 1 cpefa 0OOuTaHHS

DKOJIOTHS BUJIOB U MOIYJISLIHI

DKoJIorus coo0ECTB. DKOJIOTHUECKUE
CHUCTCMBI

buocdepa — rmodanbHast 3KocUCTEMA

YenoBek u OKpYyKaromiasa cpeaa

PesepBHOE Bpems

12

1.5

0.5

0.5

D0P «Tpenaxep «O0aKo 3HAHUNY.
buonorus, 11 knace (yriayOieHHbIH
YPOBEHB)»
https://school.oblakoz.ru/materials/463623

D0P «Tpenaxep «O01aKko 3HAHUI.
buomnorus, 11 knacc (yrimyOneHHbII
YPOBEHB)»
https://school.oblakoz.ru/materials/463623

D0P «Tpenaxep «O01aKko 3HAHUI.
Bbuomnorus, 11 xnace (yriayOieHHBIH
YPOBEHB)»
https://school.oblakoz.ru/materials/463623

D0P «Tpenaxep «O01aKko 3HAHUI.
buonorus, 11 knacc (yriayGieHHbIH
YPOBEHB)»
https://school.oblakoz.ru/materials/463623

D0P «Tpenaxep «O01aKko 3HAHUI.

buonorus, 11 knace (yriay6ieHHbIH

YPOBEHB)»
https://school.oblakoz.ru/materials/46362

3

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

102

7.5



https://school.oblakoz.ru/materials/463623
https://school.oblakoz.ru/materials/463623
https://school.oblakoz.ru/materials/463623
https://school.oblakoz.ru/materials/463623
https://school.oblakoz.ru/materials/463623
https://school.oblakoz.ru/materials/463623

INOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KoumnuecTBo yacos
Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Kontposbubie IIpakTuueckue
n/n Bcero H3yuyeHHs1  oOpa3oBaTe/ibHbIE Pecypchl
padoThI padoThI
buronorns kax D0P «Tpenaxep «O01aKo 3HAHHIT.
1 KOMIUIEKCHAsI HayKa 1 1 buonorus, 10 knacc (yriayGieHHbIH
KaK 9acTh COBPEMEHHOT'O YPOBEHB)»
o6IIecTBa https://school.oblakoz.ru/materials/463622
JKuBble cucTeMbl U UX
CBOMCTBA.
Ipaxmuueckas paboma: gOP «TpeHla(;Kep <<O6HaKO63HaHHI>'13>.
2 « VICIIOE30BAMME 1 0,5 nosorus, 10 knacc (yriyOsieHHBbIH
YPOBEHB)»
Pa3TMHHBIX METONOB HPH https://school.oblakoz.ru/materials/463622
U3YYEHHUH KHUBBIX
CHCHEM.
D0P «Tpenaxep «O01aK0 3HAHUIY.
3 YpoBHeBast opraHuzanus 1 buonorus, 10 knacc (yriay6ieHHbIN
JKUBBIX CUCTEM YPOBEHB)»
https://school.oblakoz.ru/materials/463622
VCTOpHS OTKPBITHS 1 30P «Tpenaxep «Obaaxo 3HaHHI>'13>.
buonorus, 10 knacc (yriayGiaeHHbIN
4 W3Y4YEHUS KIIETKH. 1
YPOBEHB )»
Knerounad reopus https://school.oblakoz.ru/materials/463622
Metonp! MoneKyISpHO#H O0P «Tpenaxep «O01ako 3HaHUI.
5 U KJIETOYHON OMOJIOTHH. 1 05 buonorus, 10 knacc (yriayGieHHbIH

Ilpakmuueckasn paboma
«M3yyenue MeTo10B

YPOBEHB )»
https://school.oblakoz.ru/materials/463622



https://school.oblakoz.ru/materials/463622
https://school.oblakoz.ru/materials/463622
https://school.oblakoz.ru/materials/463622
https://school.oblakoz.ru/materials/463622
https://school.oblakoz.ru/materials/463622

10

11

KJICTOYHOM OHOI0run
(xpomatorpadusi,
anexTpodopes,
nuddepeHnraibHoe
ueHTpudyruponanue,
[ILIP)»

XHUMHUYECKUH COCTaB
KIJIICTKH

MI/IHepaJ'IBHbIe BCIICCTBA
KIJIICTKH, UX
OHoJIoruyecKas pOJib

Opranuyeckue BelecTBa
KJIETKH — OEJIKH.
Jlabopamopnas paboma
«O6Hapyx)eHHne OEeIKOB ¢
MIOMOIIBIO0 Ka4eCTBEHHBIX
peaAKLIHiN»

CBoiicTBa,
KJaccuukanus u
¢byHKIMHN OeIKOB

OpFaHI/I‘{eCKI/IG BCIICCTBA
KJIICTKU — YIJICBOABI

OpFaHI/I‘{eCKI/IC BCIICCTBA
KJIC€TKU — JIUITUbI

0.5

O0P «Tpenaxep «O0naKo 3HaHUID.

buonorus, 10 knacc (yriayGieHHbIH

YPOBEHB)»
https://school.oblakoz.ru/materials/463622

O0P «Tpenaxep «Ob6mako 3HAHUII.

buonorus, 10 knacc (yriayGieHHbIH

YPOBEHB)»
https://school.oblakoz.ru/materials/463622

D0P «Tpenaxep «O01aKko 3HAHUI.

buonorus, 10 xnace (yriay6ieHHbIH

YPOBEHB)»
https://school.oblakoz.ru/materials/463622

D0P «Tpenaxep «O01aKo 3HAHUI.

buonorus, 10 xnace (yriay6ieHHbIH

YPOBEHB)»
https://school.oblakoz.ru/materials/463622

D0P «Tpenaxep «O01aK0 3HAHHI.

buonorus, 10 knace (yriayOieHHbIH

YPOBEHB)»
https://school.oblakoz.ru/materials/463622

O0P «Tpenaxep «O01aKo 3HAHUI».
buonorus, 10 knace (yriayOieHHBIH
YPOBEHB)»



https://school.oblakoz.ru/materials/463622
https://school.oblakoz.ru/materials/463622
https://school.oblakoz.ru/materials/463622
https://school.oblakoz.ru/materials/463622
https://school.oblakoz.ru/materials/463622

https://school.oblakoz.ru/materials/463622

HyxienHoOBBIE KUCTIOTBL.

D0P «Tpenaxep «O01aK0o 3HAHUI.
buonorus, 10 knacc (yrimyOneHHbII

12
JHK u PHK. YPOBEHB)»
https://school.oblakoz.ru/materials/463622
Crpoenne n GyHKIHH O0P «Tpenaxep «O0naKo 3HaHUID.
13 AT®. ipyrue buonorus, 10 knacc (yrimyOneHHbII
HyKi1eo3unTpudochaTe YPOBEHB)»
(HT®) https://school.oblakoz.ru/materials/463622
Cexsenuposanue JIHK. O0P «Tpenaxep «O01aKo 3HAaHUID.
14 MeTo/1bI FTEHOMUKH, buonorus, 10 knacc (yriayGieHHbIH
TPAHCKPUIITOMHKH, YPOBEHB)»
NPOTEOMHKH https://school.oblakoz.ru/materials/463622
O0P «Tpenaxep «O01aKo 3HAaHUID.
15 MeTtoabl CTPpYKTYpPHOMR buonorwus, 10 knacc (yriayOieHHbII
Ouonorumn YPOBEHB)»
https://school.oblakoz.ru/materials/463622
THIEL KITETOK. O0P «Tpenaxep «O0nako 3HaHI/H71v».
16 TTpokapuoTieckas buonorus, 10 xnace (yriay6ieHHbIH
YPOBEHB)»
KIeTka https://school.oblakoz.ru/materials/463622
Crpoenue
9YKapHOTHYECKOH D0P «Tpenaxep «O01aK0o 3HAHHI.
17 KIIeTKH. [Ipakmuueckas 05 buonorus, 10 knace (yriayOieHHBIH
paboma «V3ydenne ' YPOBEHB )»
CBOMCTB KI€TOUHOI https://school.oblakoz.ru/materials/463622
MeMOpaHbD»
ToBepXHOCTHEI O0P «Tpenaxep «O01aKo 3HAHUIT».
18 buonorus, 10 knace (yriayOieHHbIH

arrmapar KJICTKH

YPOBEHB)»



https://school.oblakoz.ru/materials/463622
https://school.oblakoz.ru/materials/463622
https://school.oblakoz.ru/materials/463622
https://school.oblakoz.ru/materials/463622
https://school.oblakoz.ru/materials/463622
https://school.oblakoz.ru/materials/463622
https://school.oblakoz.ru/materials/463622

https://school.oblakoz.ru/materials/463622

D0P «Tpenaxep «O01aK0o 3HAHUI.

19 OnHoMeMOpaHHBIE buomnorus, 10 knacc (yriayOaeHHbII
OPraHOUIbl KIIETKH. YPOBEHB)»
https://school.oblakoz.ru/materials/463622
IonryasToHOMHBIE DOP «Tpenaxep «O06aKo 3HAHUID.
20 OPraHOM/IbI KJIETKHU: buonorus, 10 knacc (yrimyOneHHbII
MHUTOXOH/JIPHH, YPOBEHB)»
TIIACTHIBL. https://school.oblakoz.ru/materials/463622
O0P «Tpenaxep «O01aKo 3HAaHUID.
21 HememOpannusie buonorus, 10 knacc (yriayGieHHbIH
OpTaHOMIBI KIETKH YPOBEHB)»
https://school.oblakoz.ru/materials/463622
O0P «Tpenaxep «O01aKo 3HAaHUID.
29 Crpoenne n pynkuuu buonorus, 10 xnace (yriay6ieHHbIH
anpa YPOBEHB)»
https://school.oblakoz.ru/materials/463622
CpaBHuTenbHas
XapaKTEPUCTHKA KIIETOK
yKapHOT. gOP «TpeHla(;Kep <<O6HaKO63HaHHﬁ3>.
23 Jlabopamopnas paboma 0.5 yg(())g:;f)si ; Kace (yrtyOeHHbIi
«Hsysenne cTpoeHms https://school.oblakoz.ru/materials/463622
KJIETOK Pa3JIMYHBIX
OpPTraHU3MOB»
Accumusnus 1
AACCUMAIIATINS — JIBE DO0P «Tpenaxep «O01aK0 3HAHHI.
24 CTOpPOHBI MeTa0o0IN3Ma. 05 buonorus, 10 knacc (yriay6ieHHbIH

Tunsl 0OMeHa BEIIeCTB.
Jlabopamopnas paboma
«M3yuenune

YPOBEHB)»
https://school.oblakoz.ru/materials/463622



https://school.oblakoz.ru/materials/463622
https://school.oblakoz.ru/materials/463622
https://school.oblakoz.ru/materials/463622
https://school.oblakoz.ru/materials/463622
https://school.oblakoz.ru/materials/463622
https://school.oblakoz.ru/materials/463622
https://school.oblakoz.ru/materials/463622

KaTaJINTHYECKOM
aKTUBHOCTH ()EPMEHTOB
(Ha mpuMepe aMuIa3bl
WJIH KaTajasbl)»

DepMEHTaTUBHBIN
XapakTep peaKuuii

D0P «Tpenaxep «O01aK0 3HAHHI.
buonorus, 10 knace (yriayOieHHBIH

25
KJIETOYHOTO YPOBEHB)»
METAGOII3MA. https://school.oblakoz.ru/materials/463622
D0P «Tpenaxep «O0maKo 3HAHUID.
26 benku-akTuBaToOpHI U Bbuomnorus, 10 xnace (yriayOieHHBIH
OCIIKU-UHTHOUTOPBI YPOBEHB)»
https://school.oblakoz.ru/materials/463622
D0P «Tpenaxep «O0maKo 3HAHUID.
97 ABTOTPO(DHBIN THIT Bbuomnorus, 10 xnace (yriayOieHHBIH
oOMeHa BeIecTB YPOBEHbB)»
https://school.oblakoz.ru/materials/463622
D0P «Tpenaxep «O01aK0 3HAHUI.
28 POTOCHHTES buonorus, 10 knacc (yriay6iaeHHbIN
YPOBEHB)»
https://school.oblakoz.ru/materials/463622
D0P «Tpenaxep «O01aK0 3HAHUI.
29 X eMOCHHTES. buonorus, 10 knacc (yriay6ieHHbII
YPOBEHB )»
https://school.oblakoz.ru/materials/463622
AHa’poOHbIE
OpraHM3Mbl. Buiel O0P «Tpenaxep «O01aKo 3HaHUI.
30 OposKeHMUsI. 05 buonorus, 10 knacc (yriayGieHHbIH

Jlabopamopnas paboma
«CpaBHEHHE MTPOLIECCOB
OpO’KEHUS U JABIXAHUSD)

YPOBEHB )»
https://school.oblakoz.ru/materials/463622



https://school.oblakoz.ru/materials/463622
https://school.oblakoz.ru/materials/463622
https://school.oblakoz.ru/materials/463622
https://school.oblakoz.ru/materials/463622
https://school.oblakoz.ru/materials/463622
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AspoOHBIE OPraHU3MBI.

D0P «Tpenaxep «O0aK0 3HAHUNY.
buonorus, 10 xnace (yriayOieHHBIH

31 DTarnbl YHEPTETUYECKOTO
YPOBEHB)»
obmena https://school.oblakoz.ru/materials/463622
OHeprusi MEMOPaHHOTO
IPAJIHEHTa IPOTOHOB. EOP «TpeHla(;Kep <<O6HaKO63HaHHI>'13>.
30 Cunres AT®: paGota nosiorus, 10 knacc (yriy0JieHHBbIH
. YPOBEHB)»
NpOTOHHOH ATP- https://school.oblakoz.ru/materials/463622
CUHTA3BI
D0P «Tpenaxep «O0maKo 3HAHUID.
33 Peakuuu MmatpudHoro Bbuomnorus, 10 xnace (yriayOieHHBIH
CHHTE3a YPOBEHB )»
https://school.oblakoz.ru/materials/463622
D0P «Tpenaxep «O0maKo 3HAHUID.
34 Tpanckpunuus — Bbuomnorus, 10 xnace (yriayOieHHBIH
MaTpuuHblid cuate3 PHK YPOBEHB)»
https://school.oblakoz.ru/materials/463622
D0P «Tpenaxep «O01aK0 3HAHUI.
35 TpaHcIsys 1 eé srans! buonorus, 10 kmacc (yrmyOneHHbII
YPOBEHB)»
https://school.oblakoz.ru/materials/463622
Konunpoauue D0P «Tpenaxep «O01aK0 3HAHUI.
36 aMUHOKHCIIOT. Poib buonorus, 10 knacc (yriay6ieHHbIH
pubocoM B OMOCHHTE3€ YPOBEHB )»
Gemka https://school.oblakoz.ru/materials/463622
D0P «Tpenaxep «O01aKo 3HAHHID.
37 Opranuzanus resoma y buonorus, 10 knacc (yriayGieHHbIH
IIPOKAPUOT U DYKAPUOT YPOBEHbB)»
https://school.oblakoz.ru/materials/463622
38 MonekynspHbie O0P «Tpenaxep «O01ako 3HaHUI.

MCXAaHU3MBI SKCIIPCCCUU

buonorus, 10 knacc (yrmyOneHHbII



https://school.oblakoz.ru/materials/463622
https://school.oblakoz.ru/materials/463622
https://school.oblakoz.ru/materials/463622
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39

40

41

42

43

44

45

46

TEHOB Y 3YKapHOT

Bupycsl — HeKIIETOUHbIC
(hOpPMBI KUZHH H
o0JIMTaTHBIC MTAPa3HTHI.

Bupychsbie 3a0oneBanus
YeloBeKa, )KUBOTHBIX,
pacTeHuit

Hanorexnonoruu B
OHMOJIOTHUU U MEIULINHE

JKu3HeHHBIN UK
KJIETKHU

MartpuyHslii CUHTE3
JIHK

XPpOMOCOMBI.

JleneHue KIeTKu —

MHUTO3

Tume! KIETOK.

0.5

YPOBEHB)»
https://school.oblakoz.ru/materials/463622

D0P «Tpenaxep «O0aKo 3HAHUNY.

buonorus, 10 xnace (yriayOieHHBIH

YPOBEHB)»
https://school.oblakoz.ru/materials/463622

D0P «Tpenaxep «O01aK0 3HAHUNY.

Bbuomnorus, 10 xnace (yriayOieHHBIH

YPOBEHB)»
https://school.oblakoz.ru/materials/463622

D0P «Tpenaxep «O0maKo 3HAHUID.

Bbuomnorus, 10 xnace (yriayOieHHBIH

YPOBEHB)»
https://school.oblakoz.ru/materials/463622

D0P «Tpenaxep «O01aKko 3HAHUI.

buonorus, 10 xnace (yriay6ieHHbIH

YPOBEHB)»
https://school.oblakoz.ru/materials/463622

D0P «Tpenaxep «O01aKko 3HAHUI.

buonorus, 10 xnace (yriay6ieHHbIH

YPOBEHB)»
https://school.oblakoz.ru/materials/463622

D0P «Tpenaxep «O01aKko 3HAHUI.

buonorus, 10 knace (yriayOieHHBIH

YPOBEHB)»
https://school.oblakoz.ru/materials/463622

D0P «Tpenaxep «O01aK0 3HAHHI.

buonorus, 10 knace (yriayOieHHBIH

YPOBEHB)»
https://school.oblakoz.ru/materials/463622

D0P «Tpenaxep «O01aK0 3HAHHI.
buonorus, 10 knace (yriayOieHHBIH



https://school.oblakoz.ru/materials/463622
https://school.oblakoz.ru/materials/463622
https://school.oblakoz.ru/materials/463622
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47

48

49

50

51

Kapuokunes u
IUTOKHHE3.
Jlabopamopnas paboma
«Habmntonenne mutosa B
KJIETKaX KOHYUKa
KOpeEIIKa JIyKa (Ha
TOTOBBIX
MUKpOIIpenaparax)»

Perynsauus xu3HEeHHOTO
[IUKJIA KJIETOK

OpFaHI/ISM KaK €IMHOC
j1(SA) (6]

Txanu pacTeHui

TkaHU )KUBOTHBIX U
YesoBeKa.
Jlabopamopnas paboma
«M3y4yeHue TkaHen
YKUBOTHBIX)

Opraunbl. Cuctemsl
oprasos. JlabopamopHnas
paboma «VI3yuenue
OpraHoOB L[BETKOBOT'O
pacTeHUs»

0.5

0.5

YPOBEHB)»
https://school.oblakoz.ru/materials/463622

O0P «Tpenaxep «O01aKo 3HAaHUID.

buonorus, 10 knacc (yriayGieHHbIH

YPOBEHB)»
https://school.oblakoz.ru/materials/463622

O0P «Tpenaxep «O01aKo 3HAaHUID.

buonorus, 10 knacc (yriayGieHHbIH

YPOBEHB)»
https://school.oblakoz.ru/materials/463622

D0P «Tpenaxep «O01aKko 3HAHHUI.

buonorus, 10 xnace (yriay6ieHHbIH

YPOBEHB)»
https://school.oblakoz.ru/materials/463622

D0P «Tpenaxep «O01aKko 3HAHHUI.

buonorus, 10 knace (yriayOieHHbIH

YPOBEHB)»
https://school.oblakoz.ru/materials/463622

D0P «Tpenaxep «O01aKk0o 3HAHHI.

buonorus, 10 knace (yriayOsieHHBIH

YPOBEHB)»
https://school.oblakoz.ru/materials/463622



https://school.oblakoz.ru/materials/463622
https://school.oblakoz.ru/materials/463622
https://school.oblakoz.ru/materials/463622
https://school.oblakoz.ru/materials/463622
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D0P «Tpenaxep «O0aK0 3HAHUNY.
buonorus, 10 xnace (yriayOieHHBIH

52 Ormopa Tena opraHu3MoB
YPOBEHB)»
https://school.oblakoz.ru/materials/463622
D0P «Tpenaxep «O0aKo 3HAHUN.
53 JIBUBKEHIE OpraHU3MOB buonorus, 10 xnace (yriayOieHHbIH
YPOBEHB)»
https://school.oblakoz.ru/materials/463622
D0P «Tpenaxep «O01aKo 3HAHUID.
54 T i m—— Bbuomnorus, 10 xnace (yriayOieHHBIH
YPOBEHB)»
https://school.oblakoz.ru/materials/463622
IInTanue 1103BOHOYHBIX D0P «Tpenaxep «O0maKo 3HAHUID.
55 JKUBOTHBIX. Bbuomnorus, 10 xnace (yriayOieHHBIH
[TnmeBapuTenbHas YPOBEHbB)»
CHCTEMA YeIO0BEKa https://school.oblakoz.ru/materials/463622
D0P «Tpenaxep «O01aK0 3HAHUIY.
56 JTbIXaHHE OPIaHH3MOB buonorus, 10 knacc (yriay6ieHHbII
YPOBEHB)»
https://school.oblakoz.ru/materials/463622
D0P «Tpenaxep «O01aK0 3HAHUI.
57 JIpIXaHue MO3BOHOYHBIX buonorus, 10 knacc (yriay6ieHHbII
YKUBOTHBIX U YEJIOBEKA YPOBEHbB)»
https://school.oblakoz.ru/materials/463622
O0P «Tpenaxep «O061aKo 3HaHUI.
58 TpaHcnopr BewEeCTB y buonorus, 10 knacc (yriayGieHHbIH
OpraHU3MOB YPOBEHbB)»
https://school.oblakoz.ru/materials/463622
KposenocHas cucrema O0P «Tpenaxep «O0m1ako 3HaHUI.
59 IIO3BOHOYHBIX JKUBOTHBIX buonorus, 10 knacc (yriayGieHHbIH

" 4CJIOBCKA

YPOBEHB)»



https://school.oblakoz.ru/materials/463622
https://school.oblakoz.ru/materials/463622
https://school.oblakoz.ru/materials/463622
https://school.oblakoz.ru/materials/463622
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Breinenenne y

D0P «Tpenaxep «O01aK0o 3HAHUI.
buomnorus, 10 knacc (yriayOaeHHbII

60
OpraHu3MOB YPOBEHB)»
https://school.oblakoz.ru/materials/463622
O0P «Tpenaxep «O0naKo 3HAaHUID».
61 3amyTa y OpraHu3MOoB buonorus, 10 knacc (yrimyOneHHbII
YPOBEHB)»
https://school.oblakoz.ru/materials/463622
O0P «Tpenaxep «O01aKo 3HAaHUID.
62 HNmmyHHas cucrema buonorus, 10 knacc (yriayGieHHbIH
YeJI0BeKa YPOBEHB)»
https://school.oblakoz.ru/materials/463622
D0P «Tpenaxep «O0maKo 3HAHUID.
63 Pazgpaxxumocts n Bbuomnorus, 10 xnace (yriayOieHHBIH
peryssiiys y OpraHu3MoB YPOBEHbB)»
https://school.oblakoz.ru/materials/463622
T'yMOpanbHAs peryisius D0P «Tpenaxep «O01aK0 3HAHUI.
buonorus, 10 knacc (yriay6ieHHbIN
64 Y DHIOKPHHHAS CUCTEMA
YPOBEHB)»
KUBOTHBIX M HCJIOBCKA https://school.oblakoz.ru/materials/463622
D0P «Tpenaxep «O01aK0 3HAHUI.
65 ®opMbl pa3MHOKEHUS buonorus, 10 knacc (yriay6ieHHbIN
OpraHU3MOB YPOBEHB )»
https://school.oblakoz.ru/materials/463622
O0P «Tpenaxep «O01aKo 3HaHUI.
66 IToNOBOE PASMEONKEHH® buonorus, 10 knacc (yriayGieHHbIH
YPOBEHB )»
https://school.oblakoz.ru/materials/463622
O0P «Tpenaxep «O0maako 3HaHUI.
67 Meiio3 Buonorus, 10 xnacc (yriyOneHHbIH

YPOBEHB)»



https://school.oblakoz.ru/materials/463622
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https://school.oblakoz.ru/materials/463622

["ameTorenes.
Ob6pa3zoBaHue 1 pa3BUTHE
MOJIOBBIX KJIETOK.
Jlabopamopnas paboma

D0P «Tpenaxep «O01aK0 3HAHULY.
buonorus, 10 xnace (yriayOieHHBIH

68 0.5
«M3ydenue cTpoeHHs YPOBEHB)»
HOJIOBBIX KJIETOK Ha https://school.oblakoz.ru/materials/463622
TOTOBBIX
MUKpOTIpenaparax»
VHAMBHAyATbHOE D0P «Tpenaxep «Ob6mako 3HaHI/II713>.
Bbuomnorus, 10 xnace (yriayOieHHBIH
69 pa3BUTHE OPTaHU3MOB —
YPOBEHB)»
OHTOTCHE3 https://school.oblakoz.ru/materials/463622
3aKmaKa OpraHos 1 D0P «Tpenaxep «Ob6mako 3HaHHI71V».
. buonorus, 10 knacc (yriay6ieHHbII
70 TKaHeH 13 3apOAbIIIEBbIX
YPOBEHB)»
JIHCTKOB https://school.oblakoz.ru/materials/463622
Pocr u pa3zeutne
KUBOTHBIX.
Jlabopamopnas paboma D0P «Tpenaxep «O01ako 3HaHHI>'13>.
buonorus, 10 knacc (yriay6ieHHbIN
71 «BpIsBIIEHNE IPU3HAKOB 0.5
. YPOBEHB)»
CXOACTBA 3apOJIbIHICH https://school.oblakoz.ru/materials/463622
MO3BOHOYHBIX
KUBOTHBIX»
D0P «Tpenaxep «O01aK0o 3HAHHI.
79 Pa3mHoXeHue u buonorus, 10 knace (yriayOieHHBIH
pa3BUTHE PACTCHUA. YPOBEHB )»
https://school.oblakoz.ru/materials/463622
73 Ucropus cTaHOBICHUS U O0P «Tpenaxep «O0maako 3HaHUI.

Pa3sBUTUA TCHCTUKU KaK

buonorus, 10 knacc (yrmyOneHHbII
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HayKu

OCHOBHBIC TTOHSATHS U
CHMBOJIBI T€HETHKH.
Jlabopamopnas paboma

YPOBEHB)»
https://school.oblakoz.ru/materials/463622

D0P «Tpenaxep «O01aKko 3HAHUI.
buonorus, 10 knacc (yrimyOneHHbII

74 0.5
«/Ipo3oduna kak 0OBEKT YPOBEHB)»
FeHETHYECKHX https://school.oblakoz.ru/materials/463622
UCCIIEIOBAHUI
3aKOHOMEPHOCTH
HACJIeJIOBaHUS
MPU3HAKOB.
Monorubpusoe DOP «Tpenaxep «O01aKO 3HAHUI.

75 CKpELIMBaHHUE. 05 buonorus, 10 knacc (yriayGieHHbIH
Ipaxmuuyeckas paboma YPOBEHB)»
"U3ydeHHe pe3ylbTaToB https://school.oblakoz.ru/materials/463622
MOHOTHOPUAHOTO
CKpEILUBaHUS Y
npo3o¢uisr"
Huronorunieckne DOP «Tpenakep «O6IaKO 3HAHHINY.

76 OCHOBBI buonorus, 10 knacc (yriay6ieHHbIN
MOHOTHOPHUIHOTO YPOBEHB)»
CKpeIIHBAHHS https://school.oblakoz.ru/materials/463622
AHAIM3HPYIOLIEE 30P «Tpenaxep «Obaako 3HaHHﬁ3>.

77 cxpenpupanne. HemomHoe buonorus, 10 knacc (yriay6ieHHbIH

YPOBEHB )»

JIOMUHHPOBARHC https://school.oblakoz.ru/materials/463622
Jluru6puHOE 30P «Tpenaxep «Obaako 3HaHHﬁ3>.

78 CKpCIMBAHHE, 05 buonorus, 10 knacc (yriayGieHHbIH

Ipakxmuueckasa paboma

YPOBEHB )»
https://school.oblakoz.ru/materials/463622
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«3yuyeHue pe3yabTaToB

JTUTHOPUTHOTO
CKpEIIUBAHUS Y
JPO30(UITBDY
[luromnoruuecKue D0P «Tpenaxep «O61ako 3HaHHI>'13>.
buonorus, 10 xnace (yriayOieHHBIH
79 OCHOBBI JTUTHOPUTHOTO
YPOBEHB)»
CKpCIMBAHMA https://school.oblakoz.ru/materials/463622
CleIuienHoe D0P «Tpenaxep «Ob6mako 3HaHI/II713>.
buonorus, 10 xnace (yriayOieHHBIH
80 HacJIEIOBAHUE
YPOBEHB)»
TIpU3HAKOB https://school.oblakoz.ru/materials/463622
D0P «Tpenaxep «O01aKo 3HAHUI.
81 XpOMOCOMHasI TEOpUS Bbuomnorus, 10 xnace (yriayOieHHBIH
HACJIEICTBEHHOCTH YPOBEHbB)»
https://school.oblakoz.ru/materials/463622
D0P «Tpenaxep «O01aK0 3HAHUIY.
82 TenemnKa nosa buonorus, 10 knacc (yriay6ieHHbIN
YPOBEHB)»
https://school.oblakoz.ru/materials/463622
D0P «Tpenaxep «O01aK0 3HAHUI.
83 I'enorum kak LeaoCTHas buonorus, 10 knacc (yriay6ieHHbII
cUcreMa ypOBeHL)»
https://school.oblakoz.ru/materials/463622
TeHeTHYeCKHiT KOHTPOIH 30P «Tpenaxep «Obaako 3HaHHﬁ3>.
. buonorus, 10 knacc (yriayGieHHbIH
84 pa3BUTHUS PACTEHUH,
YPOBEHB)»
KHBOTHBIX M HCI0BCKA https://school.oblakoz.ru/materials/463622
M3mMenanBoCTH O0P «Tpenaxep «O0m1ako 3HaHUI.
85 IpU3HAKOB. Buapl buonorus, 10 knacc (yriayGieHHbIH

U3MCHYHUBOCTH

YPOBEHB)»
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https://school.oblakoz.ru/materials/463622

D0P «Tpenaxep «O01aK0o 3HAHUI.

86 Monudukarmontas buomnorus, 10 knacc (yriayOaeHHbII
U3MEHYMBOCTh YPOBEHB)»
https://school.oblakoz.ru/materials/463622
BapuanuonHsblii psan u
BapHallMOHHAs KpUBasl.
Jlabopamopnas paboma
«HccnenoBanue D0P «Tpenaxep «O01aK0 3HAHULY.
87 3aKOHOMEPHOCTEN 05 Bbuomnorus, 10 xnace (yriayOieHHBIH
MOAM(UKAITMOHHON YPOBEHB)»
A3MEHIHBOCTIL https://school.oblakoz.ru/materials/463622
[Toctpoenue
BapUaALMOHHOIO psijia U
BApUALIMOHHON KPUBOM»
['enoTnmideckas D0P «Tpenaxep «O01aK0 3HAHHIT.
88 U3MEHYUBOCTbD. buonorus, 10 xnace (yriay6ieHHbIH
KomOunaTtuBHas YPOBEHB)»
N3MEHIHBOCTE https://school.oblakoz.ru/materials/463622
D0P «Tpenaxep «O01aK0 3HAHUII.
89 MyrtannonHas buonorus, 10 knacc (yriay6ieHHbII
WU3MEHUYUBOCTb. YPOBEHbB)»
https://school.oblakoz.ru/materials/463622
3aKOHOMEpHOCTH O0P «Tpenaxep «O061aKo 3HaHUI.
90 MYTallHOHHOT'O buonorus, 10 knacc (yriayGieHHbIH
nporecca. JNMUIeHETHKA YPOBEHbB)»
1 SIHTEeHOMMKA https://school.oblakoz.ru/materials/463622
O0P «Tpenaxep «O0m1ako 3HaHUI.
91 I'enernka yenosexa. buonorus, 10 knacc (yriayGieHHbIH

YPOBEHB)»
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MeToasl MEAUITMHCKOM

D0P «Tpenaxep «O01aK0o 3HAHUI.
buomnorus, 10 knacc (yriayOaeHHbII

92
T€HETUKH YPOBEHB)»
https://school.oblakoz.ru/materials/463622
3HayeHNe MEeIUIINHCKON 5
FeHETHKI B O0P «Tpenaxep «O0nako SHAHUID.
93 O — buonorus, 10 knacc (yriayGiaeHHbIH
PEAOTEpatll YPOBEHB)»
JICYCHNH I'CHCTHICCKUX https://school.oblakoz.ru/materials/463622
3a00JIeBaHUI YellOBEKa
OCHOBHBIE TIOHATHS
CEJIEKIIUH.
Jlabopamopnas paboma D0P «Tpenaxep «Ob6mako 3HaHI/II713>.
Bbuomnorus, 10 xnace (yriayOieHHBIH
94 «3yueHue copToB 0.5
. YPOBEHB)»
KyJBTYPHBIX pACTCHUI 1 https://school.oblakoz.ru/materials/463622
HOPOJ] TIOMAITHUX
KUBOTHBIX»
Mertonp! ceneKIMOHHON
pabothL. Jlabopamopnas D0P «Tpenaxep «O01ako 3HaHHI>'13>.
buonorus, 10 knacc (yriay6ieHHbII
95 paboma «V13ydenune 0.5
YPOBEHB)»
METO/IOB CEJICKI[HN https://school.oblakoz.ru/materials/463622
pacTeHun»
JlocTikenus cenexiuu DOP «Tpenaxep «O06aKo 3HAHUI.
96 pacTeHH U KUBOTHBIX. buonorus, 10 knacc (yriay6ieHHbIH
[TpakTnueckas padota YPOBEHbB)»
«IIpUBUBKa PaCTCHUI» https://school.oblakoz.ru/materials/463622
CoxpaHeHwe, H3ydeHne u 30P «Tpenaxep «Obaako 3HaHHﬁ3>.
buonorus, 10 knacc (yriayGieHHbIH
97 UCTIOJTb30BaHHE

TEHETUYECKUX PECYPCOB

YPOBEHB)»
https://school.oblakoz.ru/materials/463622
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98

99

100

101

102

buorexnonorus xak
HayKa U OTpacib
MIPOM3BO/ICTBA.
Ilpakmuueckas paboma
«M3y4yeHne 00bEKTOB
OHMOTEXHOJIOTHM

OCHOBHBIC HAIIPABJICHHS
CUHTETHUYECKOU
ouoJsoruu

XpOMOCOMHaH U IrCHHasd
HHXXCHCPHA

Mennuunckue
OHOTEXHOJIOT MU

PesepBHBIil ypOK.
IToBTOpEHME,
0000111eHHE,
CUCTEMAaTH3alMsl 3HAaHUH

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

0.5

9,5

D0P «Tpenaxep «O0aKo 3HAHULY.

buonorus, 10 xnace (yriayOieHHBIH

YPOBEHB)»
https://school.oblakoz.ru/materials/463622

O0P «Tpenaxep «O0naKo 3HaHUID.

buonorus, 10 knacc (yriayGieHHbIH

YPOBEHB)»
https://school.oblakoz.ru/materials/463622

O0P «Tpenaxep «O01aKo 3HAaHUID.

buonorus, 10 knacc (yriayGieHHbIH

YPOBEHB)»
https://school.oblakoz.ru/materials/463622

D0P «Tpenaxep «O01aKo 3HAHUI.

buonorus, 10 knace (yriay6ieHHbIH

YPOBEHB)»
https://school.oblakoz.ru/materials/463622
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ITOYPOYHOE IINIAHUPOBAHMUE 11 KJIACC

KoaunuecTBO 4acos

Ne Hara JJIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Konrposbneie IIpakrnyeckue
n/n Bcero U3y4YeHHsi ~ 00pa3oBaTe/IbHbIE pecypchbl
padoThI padoThI
O0P «Tpenaxep «O01aKko 3HAHUI.
1 OBOJIIOLMOHHAST TCOPHUSI 1 buonorus, 11 knacc (yriayGieHHbIH
Y. JlapBuHa YPOBEHB)»
https://school.oblakoz.ru/materials/463623
D0P «Tpenaxep «O0maKo 3HAHUI.
ABIKYLIAE CHITbI Buonorus, 11 knacc (yriyOaeHHbINH
2 HBOJIIOIIUH BHJOB 110 Y. 1 YPOBEHB)»
JlapBuny https://school.oblakoz.ru/materials/463623
boprba 3a D0P «Tpenaxep «O0maKo 3HAHUID.
3 CyIIIeCTBOBAHHE, L buonorus, 11 knacc (yrmyOneHHbII
€CTECTBEHHBIN U YPOBEHD)» .
. https://school.oblakoz.ru/materials/463623
HCKYCCTBEHHBIN 0TOOp
O0P «Tpenaxep «O01aKo 3HAaHUID.
dopmupoBanue buonorus, 11 knacc (yriayGieHHbII
4 CUHTETUYECKON TEOpUHU 1 YPOBEHD)»
IBOJTIOIIMI https://school.oblakoz.ru/materials/463623
DTarnbl H3BOIIOIMOHHOTO D0P «Tpenaxep «O01aK0 3HAHHI.
5 rpolecca: 1 buonorwus, 11 knacc (yrayOiaeHHbIH
MHKPO3BOJIIOLHUS U YPOBEHB)» .
https://school.oblakoz.ru/materials/463623
MaKpO3BOITIOLUS
[onymsaums — O0P «Tpenaxep «O01aKo 3HaHUI.
6 3JIEMEHTApPHAS €AUHULA 1 BI/IOJ‘IOFHH, 11 xnacc (erIy6JIeHHI)II71

9BOJJOINH

YPOBEHB )»
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3aKOH FeHEeTHYECKOTO
paBHoBecus Jx. Xapau,
B. Baitn6epra.

https://school.oblakoz.ru/materials/463623

D0P «Tpenaxep «O01aKko 3HAHUI.
buomnorus, 11 knacc (yriayOneHHbII
YPOBEHB)»
https://school.oblakoz.ru/materials/463623

7 Jlabopamopuas paboma 0.5
«BrprsBneHue
W3MEHYMBOCTH Y 0coOei
OJTHOTO BUIA»

D0P «Tpenaxep «O01aKko 3HAHUI.
DieMeHTapHBIE GAKTOPbI buonorus, 11 knacc (yriayGieHHbII
8 BOJTIOLHHN YPOBEHB)»
https://school.oblakoz.ru/materials/463623
SddexT ocHOBATEIIS. O0P «Tpenaxep «Ob6mako 3HaHm?1v».

9 SbDeKT GYTHITOTHOrO 5;1;);1:;:1)}2 11 xnacc (yriyOnaeHHbIH
FOPJIBIIKA https://school.oblakoz.ru/materials/463623
Murpanuu. W3onsanuu O0P «Tpenaxep «O61aK0 3HAHUI».
OIS buonorus, 11 knace (yriay6ieHHbIH

10 reorpaguyeckas YPOBCHE)»

P ’ https://school.oblakoz.ru/materials/463623
Ouooruyeckast
ECTeCTBEHHBIH 0TO0p — O0P «Tpenaxep «O01aKo 3HaHUII.
" buonorus, 11 knace (yriayOieHHbIH

11 HaMpaBJSIOMUi GakTop YPOBEHD)»

IBOIONHH https://school.oblakoz.ru/materials/463623
O0P «Tpenaxep «O01aKo 3HaHUI.
buonorus, 11 knacc (yriayGieHHbIH

12 [TonoBoii oTO60Op YPOBEHB)»

https://school.oblakoz.ru/materials/463623
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[TpucnocobiaeHHOCTD
OpraHu3MOB KaK

D0P «Tpenaxep «O01aK0 3HAHHIY.
buonorus, 11 knace (yriayOieHHBIH

13 pe3yIBTaT YPOBEHB)» _
https://school.oblakoz.ru/materials/463623
MHUKPO3BOJIIOILUH.
IIpumepsl O0P «Tpenaxep «Obnako 3HaHUII.
IPUCTIOCOOTIEH I Y buonorwus, 11 knacc (yriayOneHHbIH
OpraHU3MOB: YPOBEHD)» .
https://school.oblakoz.ru/materials/463623
Mopdonoruueckue,
busnonoruyeckue,
14 OMOXHMMUYECKUE, 05
MOBEJICHYECKHE.
Jlabopamopnas paboma
«IIpucnocobenus
OpPTaHHU3MOB H UX
OTHOCHUTEINbHAs
11e1ecO000pPa3HOCThY
Bun, ero kpurepun n D0P «Tpenaxep «O01aK0 3HAHUIY.
CTPYKTYpA. buonorus, 11 knacc (yrmyOneHHbII
OBEHB)»
15 Aacopamopnas paboma 0.5 %’lstps://sghool .oblakoz.ru/materials/463623
«CpaBHEHUE BUJIOB 110
Mopdonoruueckomy
KPUTEPUIO»
O0P «Tpenaxep «O01aKo 3HaHUI.
buonorus, 11 kmacc (yrmyOneHHbII
16 CrpykTypa BH1a YPOBEHB)»
https://school.oblakoz.ru/materials/463623
Bunoo6paszoBanue kak D0P «Tpenaxep «O01aKk0o 3HAHHI.
17 pe3ynbTar buonorus, 11 knace (yriayOsieHHBbIH

MHKPOISBOJIIOIUA

YPOBEHB)»



https://school.oblakoz.ru/materials/463623
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CBs13b MUKPO3BOJIIOLUY U

D0P «Tpenaxep «O0aKo 3HAHUNY.
buonorus, 11 knace (yriayOieHHBIH

18 AMUACMHOJIOTHH YPOBCHB)>
https://school.oblakoz.ru/materials/463623
Makpo3Bosronus. D0P «Tpenaxep «O0maKo 3HAHUID.
19 [MajieOHTOIOrNYECKHE buonorwus, 11 knacc (yrioyOneHHbIH
METO/IbI M3ydEHHS YPOBCHB)» )
https://school.oblakoz.ru/materials/463623
SBOJIIOLIUA
D0P «Tpenaxep «O01aKko 3HAHUI.
buoreorpaduyeckue Buonorus, 11 knacc (yriyOaeHHbIH
20 METObI U3y4YECHHUs YPOBEHB)»
IBOJTIOLIMI https://school.oblakoz.ru/materials/463623
DOMOpPHOIOTHYECKHE U D0P «Tpenaxep «O01aKk0o 3HAHUI.
CPaBHHUTENHHO- buonorus, 11 knacc (yriayOieHHbIH
21 MOp(OJIOTHYECKUe YPOBCHE)» .
https://school.oblakoz.ru/materials/463623
METO/IbI U3yYEHUS
9BOJTIOLIUN
MounekynsipHo- O0P «Tpenaxep «O01aKo 3HAaHUIT».
reHETHUYECKHE, buonorus, 11 knacc (yriayOieHHbII
22 OUOXUMHYECKHUE U YPOBEHE)» )
https://school.oblakoz.ru/materials/463623
MaTEeMaTHYECKUE METOIbI
W3YYCHHS SBOJTFOIHH
O0P «Tpenaxep «O01aKo 3HAaHUIT».
23 Ob1ue 3aKOHOMEPHOCTH buonorus, 11 knace (yriayOieHHbIH
ABOJTIOIINH YPOBEHB)»
https://school.oblakoz.ru/materials/463623
24 AnanTuBHAs paauanus. D0P «Tpenaxep «O01aKo 3HAHHID.

HepaBnomepHocTh

buonorus, 11 kmacc (yrmyOneHHbII
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TCMIIOB 3BOJIIOIITUHA

YPOBEHB)»
https://school.oblakoz.ru/materials/463623

HaquLIe TUIIOTE3bI

D0P «Tpenaxep «O0aK0 3HAHUNY.
buonorus, 11 knace (yriayOieHHBIH

25 MIPOUCXOKACHHUS JKUZHU
Jere YPOBEHB)»
Ha https://school.oblakoz.ru/materials/463623
D0P «Tpenaxep «O01aKko 3HAHUI.
HonayHnbie Buonorus, 11 knacc (yriay6neHHbIi

26 MIPEJICTaBICHUS O YPOBEHB)»
3apOXKICHUH KU3HH https://school.oblakoz.ru/materials/463623
OCHOBHEIE 3TAIIE DO0P «Tpenaxep «O61aKo 3HAHUI».

27 HEOPrAHIIECKO Bbuomnorus, 11 xnace (yriayOieHHBIH

YPOBEHB)»
IBOJOIHH https://school.oblakoz.ru/materials/463623
D0P «Tpenaxep «O01aKk0o 3HAHUI.
['unoTessl 3apoXKaEHUS buonorus, 11 xnacc (yriyOneHHbIiH
28 — YPOBEHB)»
https://school.oblakoz.ru/materials/463623
UcTopus 3emnu u D0P «Tpenaxep «O01aK0 3HAHUII.
METO/IbI €€ N3YUEHUS. buonorus, 11 knacc (yrmyOneHHbII
Jlabopamopnas paboma YPOBEHB)»

29 0.5 : i
M3ydeHre 1 OTHCAHHE https://school.oblakoz.ru/materials/463623
HCKOIIAa€MBIX OCTaTKOB
JPEBHUX OPTaHU3MOBY

30P «Tpenaxep «O01aKo 3HaHUI.
20 HavanbHEIE STAEL buonorus, 11 knacc (yriayGiaeHHbIN

OpFaHHQCCKOﬁ OBOJIOIMH

YPOBEHB )»
https://school.oblakoz.ru/materials/463623
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D0P «Tpenaxep «O0aK0 3HAHULY.
buonorus, 11 knace (yriayOieHHBIH

31 DBOJIOIUS DYKAPUOT YPOBEHD)»
https://school.oblakoz.ru/materials/463623
OcHOBHBIE 3Tanbl O0P «Tpenaxep «O0naKo 3HAaHUI».
3BOJIFOLIUM PACTUTEIIHHOTO buomnorus, 11 knacc (yriayOneHHbII
mupa. IIpakmuueckas YPOBEHD)» )
32 patoma «Msyucnne 05 https://school.oblakoz.ru/materials/463623
0COOEHHOCTEH CTPOCHHS
pacTeHul pa3HbIX
OTJICIIOB»
OCHOBHEIE STAIIEI D0P «Tpenaxep «O0maKo 3HAHUI.
33 SBOTIOLIH KHBOTHOTO buonorus, 11 knacc (yriay6iaeHHbIN
YPOBEHB)»
Mipa https://school.oblakoz.ru/materials/463623
DBOIOUS )KUBOTHBIX. D0P «Tpenaxep «O01aK0 3HaHUII».
Ipakmuyeckas paboma buonorus, 11 knacc (yrmyOneHHbII
34 «3yuenne ocobeHHOCTE 0.5 YPOBEHB)» _
CTDOEHHA IO3BOHOTHEIX https://school.oblakoz.ru/materials/463623
KUBOTHBIX)»
PasBHTHE KH3HM Ha D0P «Tpenaxep «O01aK0 3HAHUI.
35 3emste 110 3pam i buonorus, 11 knacc (yriay6iaeHHbIN
YPOBEHB)»
fieprosam https://school.oblakoz.ru/materials/463623
O0P «Tpenaxep «O01aKo 3HAaHUIT.
Maccosble BBIMMpaHIs — Buosorus, 11 knace (yrinyOaeHHbIi
36 9KOJIOTUYECKHUE KPU3UCHI YPOBEHB)»
MIPOIILIIOTO https://school.oblakoz.ru/materials/463623
37 CoBpeMeHHbIN D0P «Tpenaxep «O01aKo 3HAHHI.

9KOJIOTUYECKHUM KPU3HUC,

Bbuonorus, 11 knace (yriayOieHHbIH
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€ro 0co0EHHOCTH

COBpeMeHHaH cucrema

YPOBEHB)»
https://school.oblakoz.ru/materials/463623
O0P «Tpenaxep «O01aKko 3HAHUI.
buomnorus, 11 knacc (yriayOneHHbII

38 OpPraHUYECKOr0o MHpa YPOBEHE)»
https://school.oblakoz.ru/materials/463623
OCHOBHEIE O0P «Tpenaxep «O01aK0 3HAHHI».
39 CHCTEMATHUECKHE FPYTIITBI BI/IOJ‘IOFI/I)}I, 11 xnacc (yrimyOieHHBbIH
OBEHB)»
OprafHsMoB Klt)tps://school.oblakoz.ru/materials/463623
D0P «Tpenaxep «O01aKo 3HAHUI.
AHTPOIOIIOTHS — HayKa buonorus, 11 knacc (yriayGieHHbIH
40 0 YeJIOBEKe YPOBEHE)»
https://school.oblakoz.ru/materials/463623
PasBuTHE IPEACTABICHUIA O0P «Tpenaxep «O61aK0 3HAHHI.
a1 0 MIPOHCXOIKICHHH buonorus, 11 knace (yriay6ieHHbIH
YPOBEHB)»
Hernosexa https://school.oblakoz.ru/materials/463623
Mecto uenoBeka B D0P «Tpenaxep «O01aKo 3HAHUI.
cHCTeMe OpPraHHYecKoro buonorus, 11 knacc (yriayOieHHbII
mupa. Jlabopamopnas YPOBEHE)» )
https://school.oblakoz.ru/materials/463623
42 paboma «3ydenne 05
0COOEHHOCTEH CTpOEHUS
CKeJIeTa YelloBeKa,
CBSI3aHHBIX C
MPSIMOX0XKICHUEM»
O0P «Tpenaxep «O01aKo 3HaHUI.
43 JABIDKYIIHE CHITBI buonorus, 11 knacc (yriayGieHHbIH

aHTpOIIOreHe3a

YPOBEHB )»
https://school.oblakoz.ru/materials/463623
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CoorHolieHue
OUOJIOrMYECKUX U

D0P «Tpenaxep «O0aK0 3HAHULY.
buonorus, 11 knace (yriayOsieHHBIH

44 COLIMAJIbHBIX (PaKTOPOB B YPOBCH)»
https://school.oblakoz.ru/materials/463623
aHTPOIOreHe3e
D0P «Tpenaxep «O0aK0 3HAHUNY.
45 OcHoBHbIE CTaMH buonorus, 11 xnace (yriayOieHHBIH
aHTpPOIIOreHe3a YPOBEHB)»
https://school.oblakoz.ru/materials/463623
D0P «Tpenaxep «O01aKo 3HAHUI.
MaieoreHeTHKA | Bbuomnorus, 11 xnace (yriayOieHHBIH
40 MajgeoreHOMHUKa YPOBCH)»
https://school.oblakoz.ru/materials/463623
D0P «Tpenaxep «O0maKo 3HAHUID.
47 OBOJIIOLNST COBPEMEHHOTO Buosorus, 11 knace (yrinyGaeHHbli
YesioBeKa YPOBEHbB)»
https://school.oblakoz.ru/materials/463623
UYenoBeueckue pachl. D0P «Tpenaxep «O01aKko 3HAHUI.
Ipaxmuuecxas paboma buonorus, 11 knacc (yriayGiaeHHbIH
48 «3yuenue 0.5 YPOBEHB)» _
S — https://school.oblakoz.ru/materials/463623
azanTanui 4eJI0BeKa
O0P «Tpenaxep «O01aKo 3HAaHUIT».
49 MexpucuumninHapHsie buonorus, 11 knace (yriayOieHHbIH
METO/IbI AaHTPOTIOJIOTHH YPOBEHB)»
https://school.oblakoz.ru/materials/463623
O0P «Tpenaxep «O01aKo 3HaHUI.
3aporKIeHHe U Pa3BHTHE buonorus, 11 knace (yriayOieHHbIH
50 YPOBEHB )»

9KOJIOTHH

https://school.oblakoz.ru/materials/463623
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MeTo/1bl 3KOJIOTHH.
Jlabopamopuas paboma

D0P «Tpenaxep «O0aK0 3HAHULY.
buonorus, 11 knace (yriayOsieHHBIH
YPOBEHB)»

51 «M3ydeHne MeTo10B 0.5 )
- https://school.oblakoz.ru/materials/463623
HUCCIIEIOBAHUI )

D0P «Tpenaxep «O0aK0 3HAHUNY.
3HAYCHHE FKOMOMMIECKIX buonorus, 11 xnace (yriayOieHHBIH

52 3HAHUU I YelloBeKa YPOBCHB)»
https://school.oblakoz.ru/materials/463623
D0P «Tpenaxep «O0maKo 3HAHUI.

53 Dkooruueckue GaKTopsI Bbuomnorus, 11 xnace (yriayOieHHBIH
YPOBEHB)»
https://school.oblakoz.ru/materials/463623

Abuotnyeckue GpakTopsbl. O0P «Tpenaxep «Ob6mako 3HAHUIN.
CBeT KaK PKOJIOTHUYSCKUU buonorus, 11 kinacc (yriy6neHHbIA
daxrop. Jlabopamopnas YPOBEHD)» )

54 paboma (BHBICHNE 05 https://school.oblakoz.ru/materials/463623
pUcrocobIeHni
OpPTaHU3MOB K BIIHSIHHUIO
CBETa»

Abuotnyeckue GpakTopsbI. D0P «Tpenaxep «O01aKo 3HAHUI.
Temneparypa kak buonorus, 11 knacc (yriay6neHHbIH
SKOJIOTUYECKHii (hakTop. YPOBEHB)» _

https://school.oblakoz.ru/materials/463623
Jlabopamopmuas paboma

55 0.5
«BpIsiBICHUE
MPUCIIOCOOTICHUHN
OpPTaHHU3MOB K BIIHSIHHIO
TEeMIIEPATypPhI»

56 AOGuoTtnieckue HakTopsbI. 0.5 D0P «Tpenaxep «O01aKo 3HAHHID.
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BrnaxxHocTh Kak
AKOJIOTUYECKHUH (paKTop.
Jlabopamopuas paboma
«AHaToMHUUYECKHE
0COOEHHOCTH PaCTCHUA
U3 Pa3HbIX MECT
OOUTaHUI»

Cpensl oouTaHus

buomnorus, 11 knacc (yrimyOaeHHbII
YPOBEHB)»
https://school.oblakoz.ru/materials/463623

D0P «Tpenaxep «O01aKko 3HAHUI.
buonorus, 11 knacc (yriayGieHHbII

> OpraHHU3MOB YPOBEHB )»
https://school.oblakoz.ru/materials/463623
D0P «Tpenaxep «O0maKo 3HAHUI.
Bbuomnorus, 11 xnace (yriayOieHHBIH
58 buonorudeckune puTMbl YPOBEHB)»
https://school.oblakoz.ru/materials/463623
O0P «Tpenaxep «O01aKo 3HAaHUID.
59 Kuznennsie popmsl buonorus, 11 knace (yriay6ieHHbIH
OpraHu3MOB YPOBEHB )»
https://school.oblakoz.ru/materials/463623
D0P «Tpenaxep «O01aK0 3HAHUI.
buonorus, 11 knacc (yriay6ieHHbIN
60 buotnueckue GakTopsr YPOBEHB)»
https://school.oblakoz.ru/materials/463623
3HaueHne OMOTHIECKHIX D0P «Tpenaxep «O01aKo 3HAHHI.
B3aUMOJICCTBUM 1JIsI buonorwus, 11 knacc (yrioyOneHHbIH
61 CyIECTBOBAHHS YPOBCHB)» _
https://school.oblakoz.ru/materials/463623
OpPTaHU3MOB B CpeJie
oOuTanus
62 KOTOIHUCCKIE D0P «Tpenaxep «O01aK0 3HAHHI.

Bbuonorus, 11 knace (yriayOieHHBIH
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XapPaKTCPUCTHKHU
IMOITYJIAOH

YPOBEHB)»
https://school.oblakoz.ru/materials/463623

OCHOBHBIE TOKA3aTEHN

D0P «Tpenaxep «O0aK0 3HAHUNY.
buonorus, 11 xnace (yriayOsieHHBIH

MONYJISALIUN:
63 YHCJIEHHOCTD, MJIOTHOCTB, YPOBEHB)» )
https://school.oblakoz.ru/materials/463623
BO3pacTHas U MOJIOBast
CTPYKTypa
OcHOBHBIE TIOKA3aTENN D0P «Tpenaxep «O0maKo 3HAHUID.
HOMYIAINH: buonorwus, 11 knacc (yriayOneHHbIH
64 POXKIaeMOCTh, IIPUPOCT, YPOBEHB)» .
https://school.oblakoz.ru/materials/463623
TEMIT pOCTa, CMEPTHOCT,
MUTpauu
D0P «Tpenaxep «O0maKo 3HAHUI.
65 OKoJIorIecKas buonorus, 11 knacc (yriay6ieHHbIN
CTPYKTYpa MOIYJISIUN YPOBEHB)»
https://school.oblakoz.ru/materials/463623
O0P «Tpenaxep «O01aKo 3HAaHUID.
JIMHAMMKA TOMYJIALHN 1 buonorus, 11 xnace (yriay6ieHHbIH
%0 e€ peryisnus YPOBEHB)»
https://school.oblakoz.ru/materials/463623
KpuBsble pocTa O0P «Tpenaxep «O01aKo 3HaHUI.
67 HCTEHHOCTH TIOMYJISIHA, Bnonom)s[, 11 xnacc (yriyOyieHHBbIH
YPOBEHB)»
Kpuseie BeoinBanis https://school.oblakoz.ru/materials/463623
DKoJioruueckas HuIa D0P «Tpenaxep «O01aK0o 3HAHHI.
Buna. Jlabopamopras buonorwus, 11 knacc (yriayOneHHbIH
68 paboma 0.5 YPOBEHB)»

«[IpucnocobneHus: cemsiH
pacTeHUH K pacCeICHUIO)

https://school.oblakoz.ru/materials/463623
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Bujg kak cucrema

D0P «Tpenaxep «O0aK0 3HAHULY.
buonorus, 11 knace (yriayOieHHBIH

69 MOMYJIALINI YPOBEHB)»
https://school.oblakoz.ru/materials/463623
O0P «Tpenaxep «O0naKo 3HaHUID.
3aKOHOMEpHOCTH Bbuomorus, 11 xaace (yriayoieHHbIIH
70 MOBEJCHHS U MUTPALUI YPOBEHB)»
’KHBOTHBIX https://school.oblakoz.ru/materials/463623
O0P «Tpenaxep «O01aKo 3HAaHUID».
71 Coo01iecTBO OpraHu3MoB Buosorus, 11 knace (yrinyGaeHHbli
— OuolLeH03 YPOBEHbB)»
https://school.oblakoz.ru/materials/463623
O0P «Tpenaxep «O01aKo 3HAaHUID.
DKoCHCTEMA KaK buonorus, 11 knacc (yriayGieHHbII
72 OTKpPBITasi CUCTEMA YPOBEHR)»
P https://school.oblakoz.ru/materials/463623
KpyroBoport BemiecTB u O0P «Tpenaxep «O0nako 3HaHm71v».
73 TIOTOK SHEPIHH B buonorus, 11 xnace (yriay6ieHHbIH
YPOBEHB)»
Jrocucteme https://school.oblakoz.ru/materials/463623
D0P «Tpenaxep «O01aKko 3HAHUI.
OCHOBHBIE TTOKA3aTEIH buonorus, 11 xnace (yriay6ieHHbIH
4 KOCHUCTEMBI YPOBCH)>
https://school.oblakoz.ru/materials/463623
D0P «Tpenaxep «O01aKo 3HAHHI.
75 DKOJIOrHYECKUe buonorus, 11 knace (yriayOieHHbIH
MU PAMHU/TBI YPOBEHB )»
https://school.oblakoz.ru/materials/463623
76 N3menenus cooOmiecT D0P «Tpenaxep «O01aKo 3HAHHID.

— CYKIIECCUH

buonorus, 11 kmacc (yrmyOneHHbII
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YPOBEHB)»
https://school.oblakoz.ru/materials/463623

IIpupoiHBIE S3KOCUCTEMBI.
DKOCUCTEMBI 03€p U PEK.

D0P «Tpenaxep «O0aK0 3HAHUNY.
buonorus, 11 knace (yriayOieHHBIH

77
DKOCHCTEMBI MOPEH U YPOBCHB)» _
https://school.oblakoz.ru/materials/463623
OKECaHOB
D0P «Tpenaxep «O0maKo 3HAHUI.
IIprposHbie 9KOCHCTEMBL. Buonorus, 11 knacc (yriyOaeHHbINH
78 DKOCUCTEMBI TYH/IP, YPOBECHB )»
JICCOB, CTEIECH, YCTHIHD https://school.oblakoz.ru/materials/463623
D0P «Tpenaxep «O01aKko 3HAHUI.
79 AHTpPOIIOTCHHBIC buonorus, 11 knace (yriay6ieHHbIH
9KOCHCTEMBI YPOBEHB )»
https://school.oblakoz.ru/materials/463623
YpOoaKoCHCTEMBI. D0P «Tpenaxep «O0maKo 3HAHHID.
Ipaxmuueckas paboma buonorus, 11 knacc (yriay6ieHHbII
80 «/3yveHne u OMHCaHne 05 YPOBCHE)»
https://school.oblakoz.ru/materials/463623
ypOOIKOCHUCTEMBI
3aKOHOMEPHOCTHU D0P «Tpenaxep «O01aKk0o 3HAHUI.
GOpMHUPOBAHHS OCHOBHBIX buonorwus, 11 knacc (yrayGiaeHHbIH
81 B3aMMOICHCTBHIHA YPOBEHB)» )
https://school.oblakoz.ru/materials/463623
OpPTraHHU3MOB B
IKOCUCTEMAX
MexaHu3Mbl BO3JEHCTBUSA D0P «Tpenaxep «O01aKo 3HAHHI.
3arpsi3HEHUHN pa3HbIX buonorwus, 11 knacc (yrioyOneHHbIH
82 THUIIOB Ha YPOBEHE)» )
https://school.oblakoz.ru/materials/463623
cyOOpraHu3MEeHHOM,

OpPraHu3MCcHHOM,



https://school.oblakoz.ru/materials/463623
https://school.oblakoz.ru/materials/463623
https://school.oblakoz.ru/materials/463623
https://school.oblakoz.ru/materials/463623
https://school.oblakoz.ru/materials/463623
https://school.oblakoz.ru/materials/463623
https://school.oblakoz.ru/materials/463623

MOMMyJIAIMUOHHOM U
OKOCHUCTEMHOM YPOBHAX

Buocdepa — D0P «Tpenaxep «O0aKo 3HAHUNY.
83 obenaneTapHas buonorus, 11 knace (yriayOieHHBIH
6osouka 3emin YPOBCHE)» :
0 https://school.oblakoz.ru/materials/463623
D0P «Tpenaxep «O01aK0 3HAHULY.
Vyenne B. U Bbuomnorus, 11 xnace (yriayOieHHBIH
84 Bepnuaznckoro o 6uocdepe YPOBCHB)>
pHal P https://school.oblakoz.ru/materials/463623
3aKOHOMEPHOCTH D0P «Tpenaxep «O0maKo 3HAHUI.
85 CYIIECTROBAHMS Bbuomnorus, 11 xnace (yriayOieHHBIH
Suoctepe! YPOBEHB)» _
https://school.oblakoz.ru/materials/463623
O0P «Tpenaxep «O01aKo 3HAaHUID.
KpyrosopotsI BewecTs 1 Buomnorust, 11 knacc (yriyOaeHHbIH
86 OHMOreOXUMHYECKHUE YPOBEHD)»
IMKJIBI https://school.oblakoz.ru/materials/463623
D0P «Tpenaxep «O01aK0 3HAHUI.
87 30HaMBEHOCTE OHOChEpBI. buonorus, 11 knacc (yriay6ieHHbII
OcHOBHBIE OMOMBI CYIITH YPOBEHB)»
https://school.oblakoz.ru/materials/463623
O0P «Tpenaxep «O01aKo 3HAaHUIT».
buonorus, 11 knace (yriayOieHHbIH
88 YcToiuuBoCTh OMOCheps YPOBEHB)»
https://school.oblakoz.ru/materials/463623
O0P «Tpenaxep «O01aKo 3HaHUI.
89 OKONOrHYECKHE KPH3HCHI buonorus, 11 knacc (yriay6ieHHbIH

" UX IIPUYIHHBI

YPOBEHB )»
https://school.oblakoz.ru/materials/463623
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Bo3znelicTBue ueoBeka Ha

D0P «Tpenaxep «O0aK0 3HAHULY.
buonorus, 11 knace (yriayOieHHBIH

90 Grocdepy YPOBEHB)»
https://school.oblakoz.ru/materials/463623
AHTpONIOTeHHOE D0P «Tpenaxep «O0maKo 3HAHUID.

01 BO3JIEHCTBUE HA buonorwus, 11 knacc (yrioyOneHHbIH
pacTUTENBHBIN U YPOBEHB)» _
JKUBOTHBIH MHUp https://school.oblakoz.ru/materials/463623

D0P «Tpenaxep «O0maKo 3HAHUID.
buonorus, 11 knacc (yriayGieHHbII

92 OxpaHa mpupoIsI YPOBEHB)»

https://school.oblakoz.ru/materials/463623
OCHOBHbIE TIPHHLATIBL O0P «Tpenaxep «O0nako 3HaHm?1v».

93 YCTONYMBOIO Pa3BUTHUSA Egggégf)’i : 11 kmacc (yrryonennbrit
HEJOBCHECTRA | HTPHPOET https://school.oblakoz.ru/materials/463623
PannonansHoE D0P «Tpenaxep «O01aK0 3HAHUIY.
IIPUPOJIOTIONE30BAHHE H buonorus, 11 knacc (yrmyOneHHbII

94 COXpaHEeHHE YPOBEHbB)» .
5HOIOLIIECKOrO https://school.oblakoz.ru/materials/463623
pazHooOpa3us 3eMiau
OG60GIIEHHE IO TeMe O0P «Tpenaxep «O01aKo 3HaHUI.

95 «MHKPOSBOTIONHS H 68 buonorus, 11 knacc (yriay6ieHHbIH

YPOBEHB)»
PE3YIIbTATED https://school.oblakoz.ru/materials/463623
O0P «Tpenaxep «O01aKo 3HAaHUID.
Obobmenue no Teme Buonorus, 11 knacc (yriyOaeHHbIH
96 «MaxkposBoaronus u eé YPOBEHB )»

pe3yJIbTaThl»

https://school.oblakoz.ru/materials/463623
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O060061IeHne o Teme D0P «Tpenaxep «O0maKo 3HAHUID.
97 «[IpoucxoxaeHue u 1 buonorwus, 11 knacc (yrioyOneHHbIH
Pa3BUTHE KU3HU Ha YPOBEHE)» )
3 https://school.oblakoz.ru/materials/463623
emiie»
O06o001enue 1o TeMe D0P «Tpenaxep «O01aKo 3HAHUN.
«TIponcxXoxKIeHHE buonorus, 11 knace (yriayOieHHBIH
%8 YeJI0BeKa — 1 YPOBEHE)»
https://school.oblakoz.ru/materials/463623
aAHTPOTIOTEHE3
O06o0061IeHne o TemMe D0P «Tpenaxep «O0maKo 3HAHUID.
99 «DKOJIOTUs — HAyKa O L buonorus, 11 knacc (yriay6aeHHbIH
B3aMMOOTHOIIECHUSIX YPOBEHE)» )
https://school.oblakoz.ru/materials/463623
OpPTaHHU3MOBY
D0P «Tpenaxep «O01aKko 3HAHUI.
Obobuenne no Teme Buonorus, 11 knacc (yriay6neHHbIi
100 «OpraHusmsl U cpeia 1 YPOBEHB )»
oOHTaHUS» https://school.oblakoz.ru/materials/463623
OG60O6IIeHIE MO TeMe O0P «Tpenaxep «O061aK0 3HAHHID.
101 «OKOJOTS BUIOB 1 buonorus, 11 xnace (yriay6ieHHbIH
. YPOBEHB)»
TOTY AL https://school.oblakoz.ru/materials/463623
O6o0u1eHue o Teme
102 «buochepa — rmodanpHas 1
IKOCHUCTEMAY
BIIEE KOJIMYECTB
OBII © ¢TBO 102 7.0

YACOB I10 ITPOTPAMME
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[TpoBepsiembie Ha EI'D 1o OGuosioruu TpeOoBaHMs
K pe3y/ibTaTaM OCBOCHUSI OCHOBHOM 00pa30BaTEeIbHOM ITPOrpaMMbl
cpenHero odmiero oopa3oBaHus

Kon
[TPOBEPSIEMOTO
TpeOOBaHMS

[TpoBepsiembie TpeOOBaHMSI K IPEIMETHBIM PE3yIbTaTaM OCBOCHUSI OCHOBHOM
00pa30BaTeNbHON MPOrpaMMbI CPETHETO 00IIero 00pa3oBaHus

1

C(bOpMI/IpOBaHHOCTB 3HaHWUHM O MecTe H poIn OMOJIOTHHU B CHCTEME €CTECTBEHHBIX HayK, B
(bOpMHpOBaHI/II/I COBpeMeHHOﬁ eCTeCTBeHHOHaquOfI KapTUHbI MHpA, B [TO3HAHHUHU 3aKOHOB
[IpUpoAbl KW PCHICHUM JKU3HCHHO BaXHBIX COLOUATIBHO-3THUYCCKUX, OJSKOHOMHYECKUX,
PKOJOIHYCCKHX HpO6J'IeM YCJIOBEYCCTBA, a4 TAKXKC B PCIICHHH BOIIPOCOB pallMOHAJIBHOI'O
[IPUPOAOIIOJIb30BAHNs, B (1)OpMI/Ip0BaHI/II/I HECHHOCTHOI'O OTHOLICHUS K IIPpUPOAC, 06H_[6CTBy,
UCJIOBCKY, O BKJIAJC pOCCHﬁCKHX u SaPY6e)I(HI>IX YUCHBIX - 01O0JI0TOB B Pa3sBUTHEC OHOJI0ruU

Bragenue cucreMoil 3HaHUM 00 OCHOBHBIX METOJaX HaAYYHOI'O IMO3HAHMUS, UCIIOJIb3yEMBIX B
OMOJOTUYECKUX MCCIEAOBAHUAX JKUBBIX OOBEKTOB U 3KOCHCTEM (ONHCAHME, U3MEPEHHUE,
MpOBEIeHUE HAOIOICHNH ); CIIOCOOAMU BBISIBIICHHUS U OLIEHKH aHTPOIIOTCHHBIX H3MEHEHUI B
[pupoie.

'YMeHue BbLABUIaTh TUIOTE3bl, IPOBEPATh HX OKCIEPUMEHTAIbHBIMU CPEACTBAMU,
(bopMynupys Ledb MCCIEAOBaHUS, aHAJIM3UPOBATh IMOJIYYEHHbIE pE3yibTaTbl U JI€JaTh
BBIBOJIbI.

BrIsiBIIeHHE 3aBUCUMOCTH MEXIY HCCIETyEMBIMH BETMYMHAMH, OOBSICHEHHE TOTYUYCHHBIX
pe3yAbTaTOB U (HOPMYITHPOBAHKE BBIBOJIOB C HCIOJIH30BAHUEM HAYUHBIX TIOHATHIA, TEOPUH U
3aKOHOB

'YMeHre  BIIaJeThb CUCTEMOH OMOJIOTMYECKUX  3HAHHIM, KOTOpasi  BKIJIFOYAET:
OCHOBOIIOJIArarone ONOJIOTHYECKUe TEPMUHBI M MOHATHUS (’KU3Hb, KJIETKA, TKaHb, OpPIaH,
OpraHu3M, BUJ, TOMYJSAIHSA, IKOCUCTEMA, OMOIIeHO3, Onocdepa; MeTaboIu3M, rOMeocTas,
KJIETOYHBI UMMYHUTET, OMOCHHTE3 OeiKa, OMOMOoNIUMEpPBl, TUCKPETHOCTh, CaMOPETYJIsIus,
CaMOBOCITPOM3BE/ICHNE, HACIEICTBEHHOCTh, W3MEHYHUBOCTh, HHEPro3aBUCUMOCTh, POCT U
pa3BUTHE);

Ouonornueckue teopuu: kierounas teopust T. IlIBanna, M. Ilneitnena, P. Bupxosna;
KJIOHAJIbHO-ceeKTUBHOro uMmyHuteTa I1. Dpnux, .M. MeunukoBa, XpoMOCOMHas TEOPHs
HaciencTBeHHocTH T. Moprana, 3akoH 3apojpinieBoro cxoactsa K. bapa, sBontonnonHas
reopuss Y. JlapBuHa, CHHTETHYECKass TEOpHsS DBOJIOLMM, TEOpUs aHTpororeHeza 4.
JlapBuna; teopusi OmoreorieHo3a B.H. CyxkaueBa; ydyenme H.M. BaBuioBa o meHtpax
MHOT000pa3us U MPOUCXOXKIEHUS KyJIbTYpHbIX pacTeHuid, yuenue A.H. CeepiioBa o myTsax
M HampaBlieHUsX oSBoitouuu, ydeHue B.M. Bepnanckoro - o Ouocdepe); 3aKoHBI
(emmHOOOpa3Msl MOTOMKOB IEPBOTO MOKOJEHHS, PacIIEIUIeHHs] MPU3HAKOB, HE3aBUCHMOTO
HacienoBaHusl npu3HakoB ['. MeHnens; CHEIUIEHHOTO HacleqOBaHUs MPU3HAKOB U
HapyleHus cueryieHns reHoB T. Moprasa; roMoJIOTMYECKUX PsJIOB B HACIEACTBEHHOM
n3meHunBoctu H.M. BaBumioBa; renernueckoro pasHoBecus Jx. Xapau u B. Baiin6Gepra;
3apojbieBoro cxojactsa K. bapa; Ouorenernueckuii 3akon J. ['exkens, . Mronnepa);
[IPUHIIMIIBI (YUCTOTHI FAaMET, KOMIUIEMEHTAPHOCTH);

npaBuna (MuaEMyMa [O. JluOuxa, sKOIOTMYECKOW NHpaMHUABl 4YHCEN, OHMOMAacChl |
SHEPrun);

runoTe3bl  (koamepBatHo AWM. Omnapuna, mnepBuuHoro OynawoHa JDk. XoujeiiHa,
mMukpochep C. Doxkca, pudbozuma T. Yek)

'YMenune peiiaTh MOUCKOBBIC OHOJIOTUYECKHE 3aaa4M; BBIABIIATH IMPUYUHHO-CIICACTBCHHBIC

CBSA3M MCXKIAY HCCICAYCMBIMU OMOJIOTNYECKUMU O6’B€KTaMI/I, nponeccaMm MU SABJIICHUAMMU,




eJ1aTh BBIBOJIBI M ITPOTHO3BI HA OCHOBAHMH ITOJIYYEHHBIX PE3yJIbTaTOB;

COCTaBJISITh TCHOTHUIIMYECKUE CXEMBI CKPCIIMBAHMS IS Pa3HbIX THIIOB HACJICIOBAHUS
[IPU3HAKOB y OPraHU3MOB, COCTABJISATh CXEMBI IIEPEHOCA BEIECTB U YHEPTUU B SKOCUCTEMAX
(Leny mUTaHus, TUIICBBIC CETH)

YMmeHue YCTaHABJIMBAaTb B3aMMOCBA3HU MCEKAY CTPOCHUEM H (bYHKI_[I/IHMI/IZ OpraHonaos,
KJICTOK Pa3HbIX TKaHefI, oprasaMmM U CHUCTEMAaMH OpPraHoOB Yy paCTeHHﬁ, JKHNBOTHBIX H
UCJIOBEKA, MCXKIY JTallaMKu oOMeHa BCIIECTB, 3TallaMH KJICTOYHOI'O IHMKJIA W XKHU3HCHHBIX|
[IUKJIOB OpraHHU3MOB, J3TallaMu 3M6pI/IOHaJ'IBHOl"O Pa3sBUTHA; I'CHOTUIIOM H (beHOTI/IHOM,
(beHOTI/IHOM u (baKTOpaMI/I CpE€abL 06I/ITaHI/IfI; mpoucccaMu 3BOJIFOIWH; ABMXXKYIHIUMHU CHJIaMU
AHTPOIIOI€HE3a; KOMIIOHCHTAMH Pa3JIMYHBIX 3JKOCUCTEM H HpI/ICHOCO6J'IeHI/I${MI/I K HHUM
OpPraHn3MoOB

'YMeHHe BBIIEIATh CYIIECTBEHHBIE TPU3HAKH:

CTPOCHHUSI BHUPYCOB, KJIETOK MPOKAPUOT M IYKAPHOT; OAHOKIETOUYHBIX M MHOTOKJIETOYHBIX
OpPraHU3MOB, BUJIOB, OMOT€OIIEHO30B, 3KOCUCTEM U OHoc(hephl; CTPOSHUS OPTaHOB M CUCTEM
OpraHOB PacTEHUM, KUBOTHBIX, YEJIOBEKA; MPOLECCOB JKU3HENEATEIbHOCTH, MPOTEKAOIINX
B OpraHu3Max pacTeHUH, JKMBOTHBIX U 4YeJIOBEKa; OMOJIOTMYECKUX IPOLECCOB: OOMEHa
BeIIecTB (MeTaboIM3M), HHOOPMAIMK 1 TPEBPAILCHUS YJHEPTUH, OPOKEHHS, aBTOTPO(HOTO
M TeTepoTpOo(HOr0 THUNOB MHUTaHHA, (OTOCHHTE3a W XEMOCHHTE3a, MHUTO3a, Meio03a,
raMeToreHe3a,  AMOpHOTeHe3a,  MOCTAIMOPHOHAJIBFHOTO  pPa3BUTHS,  Pa3MHOXKCHUS,
MHIMBU1YaJIbHOTO PA3BUTHUS OpraHu3Ma (OHTOreHe3a), B3aUMOJICHCTBUS [€HOB, [E€TEPO3UCa;
NEVCTBUN MCKYCCTBEHHOIO OTOOpa, CTaOMIM3UPYIOILETro, JIBUXKYIIETO U Pa3pbIBAIOILETO)
€CTECTBEHHOTO OTOOpa; a/UIONATPUYECKOr0 W CHMIIATPUUYECKOr0 BHI000PAa30BaHMS;
BIIMSIHUASL JIBIDKYIIMX CHJI DBOJIIOIMKM HAa TEHO(QOHJ TMOMYISALUHU; TPUCIIOCOOIEHHOCTH
OpraHM3MOB K cpefe OOUTaHMs, 4YepelOBaHUS HaINpaBJICHUN SBOJIIOIMH;, KPYrOBOPOTA
BEIIECTB U TOTOKA SHEPTUU B SKOCHCTEMAX

ChopMHUpOBaHHOCTH yMEHHUSI BBIJENATH CYIIECTBEHHBIE TPHU3HAKH BUPYCOB, KIETOK
MPOKApUOT M OSYKAPUOT; OJIHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHW3MOB, BHJIOB,
OHOreoLeHO30B U 3KOCUCTEM; OCOOCHHOCTHU IPOIIECCOB OOMEHA BEIIECTB U MPEBPALICHUS
PHEPTHH B KJIETKE, (POTOCHHTE3A, MITACTHYECKOTO U SHEPreTHUECKOro 0OMEeHa, XeMOCHHTE3a,
MHUTO3a, MEI103a, OTIOJOTBOPEHHSI, Pa3BUTHS ¥ PAa3MHOKEHUS, HHIUBUIYaIbHOTO Pa3BUTHS
opranu3smMa (OHTOreHes3a), OOpbOBI 3a CYILIECTBOBAHME, €CTECTBEHHOro 0TOOpa,
BH1000pa30BaHus, MPUCHOCOOJEHHOCTH OPraHu3MOB K cpefe OOWTaHus, BIUSHUS
KOMITOHEHTOB 9KOCHCTEM, aHTPOIIOTEHHBIX M3MEHEHHH B YKOCHCTEMaX CBOEH MECTHOCTH,
KpYroBOpOTa BEUIECTB M MPEBpAIllEHUs] SHEPTHH B Onochepe

[YMeHue MCIoiib30BaTh COOTBETCTBYIOIIME apTyMEHThI, OMOJIOTHYECKYIO TEPMHHOJIOTHIO U
CUMBOJIMKY JUTSI JIOKA3aTelbCTBA POJICTBA OPTraHU3MOB Pa3HBIX CHCTEMATHYCCKHX TPYIIIT,
B3aNMOCBSA3U OpTraHu3MOB n Cpeanl O6I/ITaHI/I$I; CANHCTBA YCIIOBCUCCKUX pac;
HEOOXOIMMOCTH 3I0POBOTO 00pasa KU3HHU, COXpAaHEHUS Pa3HOOOpasusi BUIOB U SKOCHCTEM|
KaK YCJIOBHSI COCYIIICCTBOBAHHUS ITPUPOJIBI M YEIIOBEYCCTBA

'YMeHue  KpUTHYECKM OLEHUBaTh  HHGOpManHi0  OHOJIOIMYECKOTO  COJEpKaHus;
MHTEPIIPETUPOBATh 3TUYECKUE AaCMEKThl COBPEMEHHBIX HCCIENOBaHUM B OWOJIOrHH,
MeauIMHe, OWOTEXHOJIOTUH; pacCMaTpUBaTh IJIOOANBHBIE JKOJIOTHUYECKHE TPOOIeMbl
COBpEMEHHOCTH, (POPMUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO O3UIUIO




IlepeueHs 351eMEHTOB coaepkKaHMsl, TpoBepsieMblX HAa EI'D
1o 6uonorun

Kon

[IpoBepsieMblil AIEMEHT COJEPHKAHUS

buosiorus kak Hayka. JKuBble CUCTEMBI U X U3YUYCHHUE
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CoBpeMeHHass OMOJIOTHS - KOMIUICKCHAsE Hayka. buoyormueckne HayKd ¥ M3ydaeMble WMU
poOiieMbl. DyHIaMEHTAJIbHBIC, NMPHUKJIAJHbIC W IIOMCKOBBIC HAYYHBIC MCCJICIOBAaHUSA B
OHOJIOTHH.

3HaueHHue OMOJIOTMH B (POPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHBI MHpA.
[Ipodeccuu, cBs3aHHbIe ¢ OMOJIOTHCH. 3HAYCHHE OMOJIOTHMM B MPAKTUYCCKOW ACSITEILHOCTH
YeITOBEKA: MEMIIMHE, CEIIbCKOM X03SHCTBE, MPOMBIIIJICHHOCTH, OXPaHEe IPUPO/IbI

1.2

DKuBble cucteMbl Kak mpeamer u3ydeHus ouonoruu. CBONCTBA >KMBBIX CHCTEM: €IUHCTBO
XMMHUYECKOTO COCTaBa, IUCKPETHOCTh W IIEIOCTHOCTb, CIIOXKHOCTh W YHOPSAIOYEHHOCTH
CTPYKTYpBI, OTKPBITOCTb, CaMOOpPTaHHU3aIUsl, CaMOBOCIPOU3BEACHUE, Pa3qPaKUMOCTh,
M3MEHYMBOCTH, POCT M pa3BUTHE.

YpoBHM  OpraHmM3aliii  KUBBIX CHCTEM: MOJEKYJISPHBIM, KIETOYHBIM, TKaHEBBIH,
OpraHU3MEHHBINA,  MOMYJISIIMOHHO-BUAOBOM,  DKOCHCTEMHBI  (OMOTreoneHOTUYECKuil),
onocdepupiid. [Iporeccrl, Mpoucxoasaire B KUBbIX cucTeMaXx. OCHOBHBIC IPU3HAKH KHUBOTO.
DKusnb kak ¢opma cyriecTBOBaHUS MaTEpUU

1.3

MeTtoabel Ouonornyeckoil Hayku. Habmonenue, n3mMepenue, SKCIepruMeHT, CUCTeMaTu3allus,
MeTaaHanu3. lloHsTMEe O 3aBUCHMMOM W HE3aBUCUMOW mniepeMeHHou. [InaHupoBanue
brcriepuMenTa. [loctanoBka u mpoBepka runore3. Hynesas runotesa. [lonarue BoIOOpKU U
ee 1ocToBepHOCTh. Pazdpoc B Omonorndyeckux qaHHBIX. OlleHKa JOCTOBEPHOCTHU MOJTYUE€HHBIX
pe3yabTaToB. [IpUUMHBI UCKaXKEHUS PE3yJIbTATOB dKCIIepUMEHTA. [IOHATHE CTAaTUCTUUECKOTO
TecTa

KneTka kak OMoOJIOrH4ecKasl CucTeMa

2.1

KieTtka - CTpyKTypHO-(QYHKIMOHAJIbHAsl €IMHULA XUBOTO. VCTOpHUS OTKpBITHUS KIETKH.
Pa6oter P. I'yka, A. JleBenryka. Knerounas teopus (T. llIBann, M. llneiinen, P. Bupxos).
(OCHOBHBIE MOJOKEHUSI COBPEMEHHON KJIETOYHOW TEOPHUH.

MeToapl  MOJIEKYJSIPHOM M KJIETOYHOW OMOJOTMHM: MMKpPOCKONHS, XpomaTorpadus,
piekTpodope3, METOJ MEYEHBIX aToMoB, auddepeHnrabHOe EeHTPUGyrupoBaHue,
KYJIbTUBHPOBAHUE KIIETOK

2.2

XMMHYECKUI COCTAB KIETKH. MaKkpo-, MUKPO- U YIbTPAMUKPOIJIEMEHTHI. Boia 1 ee poiib Kak
[pacTBOpHUTENIS, peareHTa, y4yacTHe B CTPYKTYPUPOBAaHHHU KIETKH, TEIUIOPETYISIUU.
MuHepanbHble BEIIEeCTBAa KIETKH, MX Ouosiornyeckas pojb. Poib KaTHOHOB M aHMOHOB B
KJIETKE.

buonoruueckue nonumepsl. beaku. AMUHOKUCIOTHBIN cocTaB 0enkoB. CTPYyKTYphl O€IKOBOM
Moniekynbl. [lepBuuHast cTpykTypa Oenka, NenTuAHas CBA3b. BropuuHas, TpeTuyHas,
yeTBepTUYHAsE CTPYKTypbl. JleHarypanus. CpoiictBa OenkoB. Kiaccuduxanus OenkoB.
buonoruueckue GyHKIUU OETKOB.

YrieBonbl. MoHOCAaXapuabl, TUCaxapuiabl, OJUTOCaXapuabl U moaucaxapuapl. OOl miaH
CTpOCHHS U (PU3NKO-XUMHUYECKHE CBOMCTBA yIiIeBOJ0B. buonoruueckue GpyHKINN yriIeBOIOB.
JTunu el lMunpodunsro-ruapodoOHBIE CBOMCTBA. Knaccudukanus JUIUOB.
Tpurnuuepunpl, docPoaunuabl, BOCKH, CTepoubl. buonornyeckune QyHKIUU JTUIUIOB.
OO6mume cBOWCTBa OMOJIOTMYECKUX MEMOpaH - TEKY4eCTh, CIIOCOOHOCTh K CaMO3aMbIKaHHIO,
[TOJIyTIPOHULIAEMOCTD.

Hyknennosbie kuciotel. JJHK u PHK. Crpoenne HykinemHOBBIX KuCHOT. HykneoTumisl.

[Tpunnun komrmiemenTapaoctu. [IpaBuno Yapradda. Crpykrypa JJHK - nBoitHas crimpaib.




Mecronaxoxaenue u ononornyeckue Gpynkuu JTHK. Bunst PHK. ®yakuuu PHK B kinetke.
Ctpoenne moisiekyinbl AT®. Makpospruueckue cBsizu B mosiekysne AT®. buonornueckue
dbyakunn AT®. BoccTaHOBIECHHBIE IEPEHOCYUKH, MX (PYHKIIMK B KieTke. CeKBEHUPOBaHHUE
JIHK.

CtpykrypHass Ouojorusi: OHOXMMHUYECKHEe U Ouodu3UYEeCKHe HCCIEAOBaHUs COCTaBa U
[TPOCTPAHCTBEHHOI CTPYKTYPbl OMOMOJIEKYI

2.3

Tunsl KJIETOK: JyKapuoTHueckas U mpokapuoTuueckas. CTpyKTypHO-(YHKIMOHAILHBIE
00pa3oBaHMs KIETKH.

CtpoeHue nmpokapuoTudeckoil kiaeTku. Kierounas crenka 6akrepuit u apxeit. OcoO0eHHOCTH
CTpoeHHsI TeTepoTpoPHON U aBTOTPO(HON MPOKAPUOTHYECKUX KIETOK. MecTo U poiib
[IPOKapUOT B OMOILIEHO3aX.

Ctpoenre u (GyHKIIMOHUPOBAHHME JYyKapHOTH4YecKoW kieTku. [Ima3martmueckass memOpaHa
(mnasmanemma). CTpyKkTypa Mia3Matudeckoii memOpaHbl. TpaHCIOPT BEIIECTB uepe3
[1a3MaTHYECKYI0 MeMOpaHy: maccuBHbIN (quddys3usi, obneryennas nud¢ys3us), aKTUBHBINA
(mepBUYHBIA ¥ BTOPUYHBIA aKTUBHBIN TpaHcnopT). [lonynponnniaemocts MemOpanbl. PaboTa
HATPUI-KaTUEBOr0 Hacoca. DHIOLMTO3: MUHOUUTO3, (haronmto3. Dk3ouuto3. Kierounas
cTerka. CTpyKTypa ¥ QYHKIIMH KJIETOUYHOM CTEHKU PacTeHUM, TpUOOB.

[{utomnasma. Ilutozomb. Ilutockener. JIBmkeHue nurToruiasmbl. OpraHoujsl  KIETKH.
OpHoMeMOpaHHBIE OpPraHouAbl KIETKH: JHaomia3maruyeckas cetb (OIIC), ammapar
[ 01b/15KH, JIM30COMBI, X CTPOEHUE U PYHKIMH. B3auMocBsI3b 0IHOMEMOPAHHBIX OPTaHOUIOB
kinetkd. CTpoeHHe TpaHyIsipHOro peTukynyma. CHHTE3 pacTBOpUMBIX OenkoB. CHHTE3
KIETOYHBIX MeMmOpaH. [magkuii (arpaHyssipHbIN) SHAOIUIA3MATHYECKHH  PETHKYIYM.
CekperopHasi ¢yHKuus anmapata [onpmku. TpaHCHOpPT BemlecTB B KieTke. Bakyonn
[pacTUTENBHBIX KiIeTOK. KneTounstii cok. Typrop.

[101yaBTOHOMHBIE OPraHOU bl KJIETKUA: MUTOXOHJIPUU, TUTACTU/IBI.

CtpoeHre M (yHKIMM MHUTOXOHApUM W miactui. IlepBuyHbBIE, BTOPUYHBIE M CIOXHBIE
[1acTUAbl  (POTOCHHTE3UPYIOLUIMX 3YKAPHOT. XJIOPOIIACTBI, XPOMOIUIACTHI, JIEHKOMIACTHI
BBICILINX PACTCHHM.

HememOpanHble opraHouabl KieTkd CTpoeHHe M (YHKUMH HEeMEMOPaHHBIX OpPraHOMJIOB
KieTkd. PubocoMel. MukpoduinamenTsl. Mbleunble kieTkd. MukpotpyOouku. KierouHnstiy
eHTp. CTpoeHHe W JBM)KEHHE J>KTYTHKOB M PpecHHYEK. MHKPOTpYOOUKH IUTOIUIA3MBI.
LlenTpurob.

SAnpo. OGonouka sAapa, XpoOMaTHH, KapHOIUIa3Ma, SJPBINKH, MX CTPOCHHE M (DYHKIIHMH.
S nepHblif 6enkoBbIid MaTpuKC. [IpocTpaHCTBEHHOE PACIIONOKEHHE XPOMOCOM B UHTEP(Pa3HOM
spe. benkn XxpomaTHHa - THCTOHBI.

Kietounsle BkitoueHus1. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK dYKapHOT (paCTUTEIbHOM,
PKMBOTHOM, TPUOHOIN)

2.4

ACCUMWISILIMSL M JUCCUMUJISIUSL - JIB€ CTOPOHBI MeTabonu3ma. Tumbsl oOMeHa BeEllecTB:
ABTOTPOQHBIH M TreTepoTpOpHBIA. YuacTHe KHUCIOpoAa B OOMEHHBIX Ipoleccax.
DHEpreTUYecKoe obOecredeHne KIeTku: mnpeBpamenne AT® B 0OMEHHBIX IIpoIIecCax.
DepMeHTaTUBHBIA XapakTep peakluid KIeTOYHOro meradbonuszma. DepMeHThI, UX CTPOCHHE,
cBoiicTBa W MexaHu3M jedcTBusa. KopepmeHntbl. OTinnuns (GepMEHTOB OT HEOPraHMYECKHX
KaTaan3aTopoB. benku-akTuBaTopbl W OEIKU-MHTUOMTOPBL. 3aBUCUMOCTH  CKOPOCTH
(hepMEHTAaTUBHBIX PEAKINI OT pa3IuYHbIX (PAKTOPOB.

[lepBUYHBIN CMHTE3 OpraHUYECKUX BEHIECTB B KieTke. PoTocuHTe3. Poiib Xj0pomniacToB B
mporecce ¢otocunte3a. CBeroBas u TemHOBas (as3wl. [IpogykTUBHOCTH (HOTOCHHTE3A.
BrusiHue pa3nuuHbiX GakTopoB Ha CKOPOCTh (POTOCHHTE3a. 3HaUeHHEe (POTOCHHTE3A.

XemocuHTe3. PazHOOOpaszne opraHm3MOB-XEMOCHHTETUKOB: HUTPUPHUITUPYIOMNE OaKTepuu,




pKene300aKkTepuu, cepoOaKTepHH, BOIOPOIHBIC OaKTepruu. 3HAUCHHE XEMOCHHTE3a.
AHa3poOHBIE OpraHu3Mmbl. Buabl Opoxenus. [TpomaykTel OpOKEHHS W HMX HCIIOJIb30BaHHE
YEeTIOBEKOM. AHa’pOOHBIE MUKPOOPTaHU3MBI KaK OOBEKTHI OMOTEXHOJIOTUU M BO3OYIUTEINH|
0ose3Hel.

A’poOHBIC OpraHW3Mbl. JTambl JHEPreTHYECKOro oOMeHa. [loNroTOBHUTENBHBIA 3Tall.
[ TMKOITN3 - OECKUCIOPOTHOE PACIIEIUICHUE TIIFOKO3HI.

broornveckoe OKUCIICHUE, WM KIETOYHOE JbIXaHHe. Poilb MUTOXOHIpHIA B Iporeccax
Oouosiorndyeckoro okucienus. L{ukiamueckue peakiuu. OxucnutenbHoe (ochopuirpoBaHue.
[IpeumyiiecTBa a’poOHOTO MyTH OOMEHa BEIISCTB Iepes] aHadpoOHBIM. D(HPEKTUBHOCTH
PHEPreTHIEeCKOro 0OMeHa

2.5

Peakiiun mMatpuyHOTO CcHHTE3a. [IPpUHIMIT KOMIUIEMEHTApPHOCTH B PEAKIUSIX MATPUYHOTO
cuHTe3a. Peanuzanusi HacnencTBeHHOW wHMopmaruu. ['eHEeTHYECKHI KOJA, €ro CBOWMCTRBA.
Tpanckpunius - MarpuuHbiid cuaTe3 PHK. [IprHIAIBI TPaHCKPUTIIIUN: KOMIUIEMEHTAPHOCTb,
AQHTUIIAPAILICIILHOCTh, ACHMMETPHYHOCTD. TPaHCIAINUS U €€ dTalbl. YYacTHE TPAHCIIOPTHBIX
PHK B GuocunTe3e Oenka. YcmoBus OmocuHTe3a Oenka. KogupoBanue aMMHOKHUCIOT. Posb
prubocoM B OMOCHHTE3€E OeKa.

Opranu3zaiys reHoMa y MpoKapuoT U SyKapuoT. Perynsins akTHBHOCTH T€HOB y MPOKAPHOT.
['unote3a omepona (®. XKakob, XK. Mano). Perynsuus oOMEHHBIX MPOILECCOB B KIETKE.
KieTouHbIN roMeocTas.

Bupycbl - HekieTouHble (OpMBI )KM3HU U OOJHMraTHeie mapazutbl. CTpoeHHE MPOCTHIX U
CJIO)KHBIX BUPYCOB, PETPOBHPYCOB, OakTeprodaros.

BupycHble 3a001eBaHus YeiaoBeka, )KuBOTHbBIX, pacTenuil. CITM]J], COVID-19, conuanbhblie U
MEeIUIIMHCKIE POOIEMBbI

2.6

Kierounsnii nwuki, ero mepuoabnl W perymsauus. HMatepdasza um muto3. OcobOeHHOCTH
[poleccoB, mpoTekamomux B  uHTepdasze. IloaroroBka  KJIETKM K  JEJEHHUIO.
[IpecunTeTnyeckuii  (MOCTMHUTOTUYECKUM), CHHTETHYECKUH U MOCTCHHTETUYECKUM
(MpeMUTOTUYECKUI ) TIEPUOIbI UHTEP(A3BL.

Matpuunsiid cuates JHK-permkanus. [Ipuanune! perumkanuu JITHK: kommieMeHTapHOCTS,
[MOJTYKOHCEPBATUBHBI CHUHTE3, AaHTUINAPAIUIEIbHOCTh. Mexannsm perummkanuu JIHK.
Xpomocombl. CTpoeHne xpomocoM. Ternomepsl u Tenomepasa. XpOMOCOMHBIN Ha0Op KIIETKU
- KapuoTUN. JIMIIOMIAHBINA U TaljIouIHBIM HabOphl XpOMOCOM. ['OMOJIOTHYHBIE XPOMOCOMBI.
[10110BBIE XPOMOCOMBI.

Jlenenue kineTku - Muto3. CTaguu MUTO3a M IPOUCXOASIINE B HUX MPOLECChl. THUIIBI MUTO3A.
Kaprnokune3 u nutoknHe3. buonornueckoe 3HadyeHWe MHUTO3a. Peryisnus MHUTOTHYECKOIO
[ukia Kietku. [Iporpammupyemast kierounas ru0esb - aronTos.

DyHKIIMOHAIbHAS TCHOMHKA

OpranusM Kak OMOJIOrHMYecKasi CUCTEMa

3.1

OIHOKJIETOUHBIE, KOJOHUAIbHBIC, MHOTOKJIETOYHbIE OPraHU3Mbl ¥ MHOTOTKaHEBHIE
OpTaHU3MBI.

DopMBI pa3MHOKEHHSI OPraHU3MOB: Oecrionoe (BKJIOYasl BET€TAaTMBHOE) U TMOJIOBOE. Bubl
0€ecIoIoro pa3sMHOKEHUS: TOYKOBAaHUE, CIIOPYIIALUS, (hparMeHTalus, KIOHUPOBaHUE.
[TonoBoe pa3zmuoxkenue. [lonoBsie kneTku, uinm raMmetsl. Meito3. Ctaguu meito3a. [loBenenue
XpoMocoM B Meio3e. KpoccuHrosep. buonorndecknii CMbICII Mel03a 1 ITOJIOBOTO ITPOIIECca.
Meii03 1 €ro MeCTO B KU3HEHHOM LIMKJIE OPTaHU3MOB.

[Ipen3aponpiieBoe pazButhe. ['aMmeTorenes y )uBOTHBIX. [losoBbIe xene3sl. OOpa3oBaHue u
[pa3BUTHE TMOJOBBIX KieTOK. CnepmaroreHe3 u ooreHe3. CTpoeHHME IOJIOBBIX KJIETOK.
Omiog0TBOpeHHE U 3MOPHOHANBHOE pa3BUTHE KUBOTHBIX. (CIOCOOBI OMIIOJAOTBOPEHUS:

HapyxHOe, BHyTpeHHee. [lapreHorenes.




uauBuayanbHOe pa3BUTHE OpraHu3MoB (oHToreHe3). Ctaguu sMOpuoreHe3a KUBOTHBIX (Ha
npumMepe  JarymkH).  poGnenwme. Tumbl  apobGnenus. OcoOeHHOCTH — ApOOJICHUs
MJICKOTUTAIOIIMX. 3apOJIbIIIEBble JUCTKH (TacTpyisiius). 3akjiajka OpraHoB W TKaHeW u3
3apOBIILIEBbIX JMCTKOB. B3anMHOE BiIMSHME 4YacTed pa3BUBAIOILIETOCS — 3apOJblIla
(oMOpuoHanbHasi HWHAYKIMS). 3akiajKka IUlaHa CTPOEHHUS S>KUBOTHOTO KaK pe3ylbTaT
MepapXHuecKUX B3aUMOJIEHCTBUN T'eHOB. BiusHue Ha SMOpHOHAIbHOE Pa3BUTHE Pa3IMUHbIX
(hakTOpoB OKpyKarolieil cpenpl. Poct u pazButue xuBOTHBIX. [locTaMOpHOHANBHBIN TEpUOI.
[Ipssmoe u Hempsimoe pa3Butue. Pa3zButue ¢ meTamopdo3oM Yy OECIO3BOHOYHBIX U
[TI03BOHOYHBIX JKMBOTHBIX. buosiornueckoe 3HayeHue MPSIMOIO M HENPSIMOrO Pa3BUTHS, UX
jpacripocTpaHeHue B mpupoae. Tumbl pocTta KUBOTHBIX. MDaKTOpbl peryisiuu  pocra
PKUBOTHBIX U yesioBeka. CTaiuu MoCTAIMOPUOHAIBLHOTO PAa3BUTHUS Y KUBOTHBIX U YEJIOBEKA.
[lepuoabl OHTOrEHE3a YeIoBeKa.

Pa3sMHoxeHue U pa3zButue pacteHuid. ['ametrodut u cnopodur. Meio3 B )KM3HECHHOM IIUKIIE
pactenmii. OOpa3oBaHue cmop B Tmporecce Meio3a. [ameTroreHe3 y pacTeHUil.
OIJI0I0TBOPEHUE U PA3BUTHE PACTUTENBHBIX OpPraHU3MOB. JIBOITHOE OIUIOJOTBOPEHHUE Y
[[BETKOBBIX pacTeHuil. OOpazoBaHWe U pa3BUTHE CEMEHH. MeEXaHU3Mbl pPeryisluu
OHTOI'€HE3a Y PACTEHUI U JKUBOTHBIX

3.2

I/ICTOpI/IH CTAHOBJICHUA U PAa3BUTHA 'CHCTUKU KaK HAyKH. OCHOBHBIE TCHETHUYECKHE TTOHATHS U
CUMBOJIBI. ['OMOJIOTMYHbBIC XpOMOCOMBI, aJJICJIbHBIC TI'CHbI, AJIbTCPHATUBHLIC IIPU3HAKU,
TOMMHAHTHBIA M peuecanHHﬁ IIpU3HAK, I'OMO3UI0Ta, ICTCPO3UIOTa, 4YHCTAA JIMHUA,
l"I/I6pI/II[BI, I'CHOTHUII, (I)CHOTI/IH. OCHOBHBIE MCTOABlI T'CHCTHUKH: FI/I6pI/II[OJ'IOFI/ILIeCKI/II71,
L[I/ITOJIOFI/I‘ICCKPlﬁ, MOJ'IeKy.]'IHpHO'l"CHeTI/I‘leCKI/Iﬁ

3.3

MonoruOpuaHoe ckpemuBanue. [lepBorit 3akoH Menzens - 3aKkoH equHO00pa3us THOPHUIOB
repBoro mnokosneHus. IlpaBuno nomuHupoBanus. Bropoit 3akoH MeHaens - 3aKkoH
pacieryieHusl TNpu3HaKkoB. lluTonmormyeckre OCHOBBI MOHOTHOPHIIHOTO —CKpEUIMBAHUS.
['urore3a YMCTOTHI FaMET.

AHanu3upyroulee ckpemuBanue. [I[poMexkyTOUHbIN XapakTep HaclienoBaHud. PacuienseHue
[IPU3HAKOB IIPU HETIOJHOM JIOMUHHPOBAHUMU.

JlurunOpuaHoe ckpemuBanue. Tpetuit 3akoH MeHens - 3aK0OH HE3aBUCUMOTO HacJIeIOBAHUS
Mpu3HaKkoB. LluTonornueckre 0CHOBBI TUTMOPUIHOTO CKPEIMBAHUSI.

CueruienHoe HacnefoBaHue npuszHakoB. Paboter T. Moprana. CuerieHHOe HacieaoBaHUE
FE€HOB, HAPYIIECHHE CLETUICHHS MEX1Yy TeHaMU. XpOMOCOMHAs TEOPUS HACIEACTBEHHOCTH.
['enernka mosna. XpOMOCOMHBIH MEXaHM3M OIpeAeNieHUus] Mojia. AyTOCOMBI M IIOJIOBBIE
XPOMOCOMBI. ['OMOTaMeTHBIM M TeTeporaMeTHbI moj. ['eHeTmyeckas CTPYKTypa MOJOBBIX
xpoMocoMm. HacrenoBaHne NpU3HAKOB, CIEIUIEHHBIX C MOJOM. ['€HOTMI Kak IeJoCTHas
cuctema. lInefioTponusi - MHOKECTBEHHOE JE€MCTBHE TeHa. MHOXKECTBEHHBIN aJUICIU3M.
B3anMopeiicTBre HeaulenbHbIX reHoB. KoMmieMenTapHoCTh. Onucras. [lonumepus

3.4

B3aumopeiictBue reHotuna u cpeabl npu  ¢dopmupoBaHuu (eHoTtuna. M3MeHunMBOCTH
Mpu3HAKoB. KadecTBEHHbIE M KOJWYECTBEHHBIE MpPHU3HAKW. BHIbl HM3MEHUYMBOCTH:
HEHACIEACTBEHHAS U HACJIEICTBEHHAS.

MonudukanonHas H3MeH4YUBOCTh. Poib cpeapl B QopMupoBaHHM MOJIU(DUKAIIMOHHOU
3mMeHunBocTH. Hopma peakunu npusHaka. Bapuanuonssiit psa v BapuaunoHHas kpusas (B.
Moranncen). CoiicTBa MOIU(DUKAIIMOHHON H3MEHUYHUBOCTH.

['eHOTMIMUECKass W3MEHYMBOCTh. (CBOMCTBA TIE€HOTUIMYECKONM W3MEHUYMBOCTH. Buasl
TCHOTUIINYECKON U3MEHYMBOCTH: KOMOMHATUBHAsI, MyTallMOHHAsL.

KomOuHaTHBHAsT W3MEHYMBOCTHb. MeW03 W TOJIOBOM TPOIECC - OCHOBA KOMOWHATHBHOW
3MEHYMBOCTH. Pojab KOMOMHAaTHMBHOM M3MEHYMBOCTM B  CO3JJaHUM T'€HETHYECKOrO

[pa3HoO0Opa3us B MpejiesiaXx OJHOT0 BHIA.




MyTannoHHasT W3MEHYUBOCTb. BuHIbl MyTalui: TeHHbIE, XPOMOCOMHBIC, T'E€HOMHEIE.
CroHTaHHbIE U WHAYLUPOBAHHBIE MYyTAallMH. SIAepHbIE M LUTOIIIA3MATUYECKUE MYTAlUU.
ComaTnueckue W MOoJoBble MyTauuu. [IpudyrHbBI BOSHUKHOBEHUS MyTaluil. MyTareHsl U ux
BIUSHUE HA OPTaHU3Mbl. 3aKOHOMEPHOCTH MYTAIIMOHHOTO Mpoliecca. 3aKOH TOMOJIOTHYECKUX
psnoB B HacnenacTBeHHON waMmeHunBoctn (H.M. BaBunoB). BHesgepHas M3MEHUHMBOCTH H
HACJIEICTBEHHOCTh

3.5

Kapuotun demoBeka. MexayHapoaHas mporpaMma HCCIEIOBAaHUS TI'e€HOMa YeJOBEKa.
MeTo b1 W3y4YEeHUS FeHETUKHU YyeJIoBeEKa: reHeaorM4eCcKui, OJIM3HELIOBBIH,
[IMTOI€HETUYECKUH, MONYJISIIMOHHO-CTAaTUCTHYCCKHUH, MOJIEKYJIIPHO-TCHETHUCCKH.
CoBpeMeHHOE omnpeesieHne TeHOTHIIA: TTOJITHOTCHOMHOE CEeKBEHUPOBAHUE, TCHOTUITMPOBAHHUE,
B ToM umcie ¢ momompko [11[P-ananmu3a. HacnencTtBennnie 3a001eBaHus yeaoBeKa. | eHHBIC U
XPOMOCOMHBIE OOJIC3HM YeaoBeKa. bojie3HW ¢ HacIeACTBEHHOHN MPEApacIionoKEHHOCTHIO.
3HAaYeHWE MEIUIMHCKOW TEHETUKHM B IMPEJOTBpPAIIEHUM U JICUCHHMM TIE€HETHUYECKUX
3a001eBaHni yenoBeka. CTBOJIOBEIE KIIETKH

3.6

JlomecTuKanusi W CEJIeKIUA. 3apOKICHUE CEJNeKIMU M JaomecTukanuu. Ydenue H.U.
BapuiioBa 0 LIEHTpax NPOUCXOXKJIEHUS M MHOrooOpasusi KyJbTypHBIX pacTeHuil. Poib
CEJIEKLIMM B CO3JIJaHUHM COPTOB pacTeHUN M MopoJ XUBOTHBIX. CopT, mopoja, mTaMM. 3aKOH
FOMOJIOTHYECKHX PAIOB B HacieAcTBeHHOW u3MeHunBocty H.M. BaBuiiosa, ero 3Hauenue s
CEJIEKLIMOHHOM paboThl.

MeToabl ceneKInOHHOW paboThl. MCKyccTBEHHBIH OTOOP: MAacCOBBIA W WHIMBHIYaTbHBIH.
JTanbl KOMOMHAIMOHHOW celeKinu. VcnbITanne mpou3BoAUTENCH 10 ToToMcTBY. OTOOp 110
[CHOTHITY C TIOMOIIbIO OIEHKH (PEHOTHIIA MOTOMCTBA M OTOOp IO TEHOTHUITY C IOMOIIBIO
aHanusa JIHK.

IcKycCTBEHHBIM MyTareHe3 KaK METOJ CEJIeKIIMOHHOW paboThl. PaauanuoHHBId U
XUMHYECKUH MyTareHe3 KaK MHCTOYHHUK MYTallMd y KYJIbTYPHBIX (OPM OpraHu3MOB.
lcnonb30BaHNEe TE€HOMHOTO pPENaKTUpPOBaHUS M MeToqoB pexkomMOuHaHTHBIX JIHK s
[TOJIy4EHUSI UCXOIHOTO MaTepuaa JUlsl CENEKIHH.

[lonyyenne  monumonoB.  BHyTpuBuaoBas  rubpuauzanus.  Ban3kopoJcTBEHHOE
CKpelllMBaHue, Uil HHOpuIUHT. HepoacTBeHHOE CKpeluBaHue, Wik ayTopuauHr. I'etepo3uc
1 ero npuuuHbl. Mcnonb3oBaHue rereposuca B cenekuuu. OtTnaneHHas TUOpUAM3AIMS.
[Ipeononenne Oecrioqusi MEXBHUAOBBIX THOpUAOB. JlOCTHMXKEHMSI CENeKIHMU PacTeHUH u
PKUBOTHBIX

3.7

OOBEKTHI, HCIIOJIb3yeMble B OMOTEXHOJIOTMM, - KIJIETOYHbIE M TKAHEBbIE KYJIbTYpHI,
MUKpPOOPTaHU3MbI, HUX XapaKTepUCTHKA. TpaaullMoHHas OMOTEXHOJOTHs: XyeOoreueHue,
[OJIy4eHHUE KHCIOMOJOYHBIX MPOAYKTOB, BHHOJENUE. MUKpOOHONIOrMYECKUH CHUHTE3.
OOBEKTHI MHUKPOOMOJIOTHYECKUX TexHoyoruil. [Ipow3BoAcTBO Oenka, aMHHOKHUCIOT |
BUTAMHHOB. VICKyCCTBEHHOE OIUIOA0TBOpEHHE. PEKOHCTPYKIIMS SIMIEKIIETOK U KIOHUPOBAaHUE
PKUBOTHBIX. METO/ TpaHCIUIaHTAIMH SAEP KIIETOK.

XpoMOCOMHass M TeHHas WHKeHepus. VICKyCCTBEHHBIM CHUHTE3 NeéHa M KOHCTPYMPOBaHHUE
pexomOunanTHeIX JJHK. JlocTimkeHns u nepcrneKTUBbl XpOMOCOMHOM U T€HHOW MH)KEHEPHH.
MeauunHckie OuorexHoaoruu. Vcnonb3oBaHne CTBOJIOBBIX KIETOK

CyicteMa 1 MHOTOOOpa3re OpraHmIecKoro Mupa

4.1

bromorndeckoe pazHooOpaszue opraHn3MoB. COBpeMEHHass CHCTEMa OPraHHYECKOTo MHpA.
[TpuHIMTIBI KiTaccupUKau opranu3MoB. OCHOBHBIE CHCTEMATHYECKHE TPYIIITBI OPTaHU3MOB.
OCOOEHHOCTH CTPOCHHUS M KHU3HEACSITEIbHOCTH OJHOKJIETOUYHBIX OpPraHu3MoB. bakrepuw,
apXeu, OJIHOKJIETOYHbIE TpUOBI, OJHOKJIETOYHBbIE BOAOPOCIH, JApPYTrU€ MPOTUCTHL
KonoHuanbHble OpraHu3Mbl. J[BHJKEHHWE OJHOKIJIETOYHBIX OpPraHU3MOB: aMeOOUTHOE,

PKIYTUKOBOE, PECHHYHOE. 3allliTa Yy OJHOKJIETOYHBIX OpraHu3MOB. PaznpaxuMocth V|




OJJHOKJICTOYHBIX OPTaHU3MOB. Takcucer

4.2

MHOTrOKJIeTOUHbIE pacTeHusl. B3auMOCBsA3b YacTell MHOTOKJIETOYHOro opranusma. TkaHw,
OpraHbl U CUCTEMBbl OPraHOB MHOTOKJIETOYHOTO opraHuzma. OpraHus3M Kak eIuHOE LeJIoe.
Tkanu pacteHuil. TUNbI pacTUTENBHBIX TKaHeH: oOpa3zoBaTelibHAs, TOKPOBHAs, IPOBOIAIIAS,
OCHOBHasi, MexaHuueckas. OcoOeHHOCTH CTpoeHHs, (QYHKIUN M PacIONOXKEHHUs TKaHEW B
OpraHax pacTeHui

4.3

BereratuBHble U TE€HEpPATUBHBIE OpraHbl pacTeHUd. DYHKIUMU OPraHOB U CHUCTEM OPTaHOB.
Kapkac pacreHuil. JIBUKEHHME MHOTOKJIETOYHBIX pPACTEHUM: TPONU3MBI U HACTHH.
[loryonieHue BOABI, YIJIEKHUCIOrO ra3a MU MHUHEPAIBHBIX BELICCTB PACTCHUSAMHU. JlpIxaHue
pactenuii. JJuddys3us razoB yepe3 MOBEPXHOCTb KJIETKU. TpaHCIIOPTHBIE CUCTEMBI PACTEHUH.
Boinenenne y pacteHui. 3ammTa y MHOTOKJIETOYHBIX pacreHuid. Kytukyna. Cpexactsa
TACCUBHOU M XUMHUYECKOH 3amuThl. DUTOHIIUIEL.

PasgpaxxuMocTe UM peryisiuuss 'y OpraHusmMoB. PasgpaxuMocTe U perymsinus  y
MHOT'OKJIETOYHBIX PaCTEeHUI. POCTOBBIE BEIECTBA U UX 3HAYEHUE

4.5

MHOTrOKJIETOYHBIE KUBOTHBIE. B3aMMOCBS3b YacTel MHOTOKJIETOYHOI'O OpraHus3Mma. TkaHu,
OpraHbl U CHCTEMbl OPTraHOB MHOTOKJIETOYHOTO opranu3Ma. OpraHu3M Kak €IuHOE IIeJIOE.
T"omeocTa3s. TkaHW >KMBOTHBIX M YeJOBeKa. THIBI SKMBOTHBIX TKaHEH: JIHUTEIHaIbHAS,
COCIMHUTEIIbHASI, MbIllIeuHas, HepBHas. OCOOCHHOCTU CTpOeHHUs, QYHKIMI U PACTIONOKECHHS
TKaHEW B OpraHax KMBOTHBIX U YEJIOBEKA

4.6

Oprasbl ¥ CUCTEMBl OPraHOB >)KMBOTHBIX. DYHKIIMK OpraHOB U cucTeM opraHoB. Omnopa Tena
opranu3mMoB. CKeleTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX >KUBOTHBIX. HapyxHblii u
BHYTpeHHUH ckeneT. CTpoeHue U TUIIbI COEAMHEHUS KOCTEH.

JIBUKEHHE MHOTOKJIETOYHBIX HUBOTHBIX. [IuTanue XuBOTHBIX. [IuTaHWe NO3BOHOYHBIX
PKUBOTHBIX. Jlpixanue ®uBOTHBIX. KoxkHOe nbixanue. XKabepHoe U TerouyHoe bIXaHue.
JlbIxaHH€ T103BOHOYHBIX JKMBOTHBIX. OBOJIOIUOHHOE YCIOXKHEHHE CTPOCHUS JIETKHX
[M03BOHOYHBIX JKUBOTHBIX. JlpIXaTenpHas cucTeMa yeiaoBeka. MexaHu3M BEeHTUIISIUH JIETKUX|
y OTHUIl U MIJIEKONHUTAIOUIMX. TpaHCHOPT BEIIECTB y OpPraHu3MOB. TpaHCHOPT BEILECTB Y|
PKUBOTHBIX. KpoBeHocHass cuctema M ee opranbl. KpoBeHOCHass cUCTEMa IO3BOHOYHBIX
PKUBOTHBIX. Kpyru kpoBooOpaiiieHusi. DBONIOIMOHHBIE YCIOKHEHUS CTPOEHUS! KPOBEHOCHOM
CHCTEMbI IIO3BOHOYHBIX >KUBOTHBIX. BblneneHue y opraHu3MoB. BreineneHue y KUBOTHBIX.
Cokparutenbuble Bakyosn. Opranbl BbieneHUs. CBs3b MOJOCTH Tella ¢ KPOBEHOCHOH M
BBIICTTUTENILHON  cucTemMamH. BplieneHue y [MO3BOHOYHBIX JKMBOTHBIX. 3aliura y
MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M UX MPOU3BOJHBIE. Pa3apakuMocTh U peryniinus |
Opranu3MoB. Pa3npaxuMoCTh y OJHOKIETOYHBIX OopraHu3moB. Takcucel. PazgpaxumMocTs u
[pEryNIALNs Y MHOTOKJIETOUHBIX pacTeHui. PocToBble BeliecTBa v X 3HaUEHUE.

HepBHast cucrema u pediekTopHas peryisius y MHOTOKJIETOYHBIX >KUBOTHBIX. HepBHas
CUCTeMa M €€ OTJAENbl. OBOJIOLHMOHHOE YCIOKHEHHWE CTPOEHUS HEPBHOW CHUCTEMBI Y
PKUBOTHBIX.

Pa3paboTka anropuTMoB M mporpamm i 3()PeKTUBHON (YHKIIMOHAIBHONW aHHOTALUU
F€HOMOB, TPAHCKPUITOMOB, MPOTEOMOB, METa00JIOMOB MHMKPOOPTraHU3MOB, PpAacCTEHUI,
PKUBOTHBIX U YEJIOBEKa

Opl"aHI/ISM YCJIOBCKA U €T0 3JOPOBLEE

5.1

Oprasbl 1 CUCTEMBI OpraHoB 4enoBeKa. OTAeNbl TOJIOBHOTO MO3ra O3BOHOYHBIX KUBOTHBIX.
Pedexkc u pedrexrtopHas ayra. besycinoBHele U ycioBHblE peduiekchl. ['ymopanbHas
PETYJIALNS ¥ SHIOKPUHHAS CUCTEMA KUBOTHBIX U ueoBeka. JKenes3bl 3HAOKPUHHOM CUCTEMB]
1 UX TOPMOHBI. JlelicTBHME TOPMOHOB. B3aMMOCBS3b HEPBHOW M JHAOKPUHHOW CHCTEM.
['unoranamo-runopuzapnas cuctema. Pediexc u pedraextopHas nyra. besycnoBHble u

YCIIOBHBIE pedIIeKch




5.2

BammTa opranu3mMa ot Oone3neil. IMMyHHas cucrema yenoBeka. KieTouHbli U T'yMOpaibHBINA
MMMYHUTET. BpOXIeHHBIH, NPHOOPETCHHBIM crenupuieckuii UMMYHHTET. Teopus
KJIOHATbHO-ceNleKTuBHOTO nMMmyHutera (I1. DOpmux, ®.M. bepuer, C. Tonerasa).
BocnanurenbHble OTBETHI OpraHM3MOB. Poib BpPOXIEHHONO HMMYHHUTETa B Pa3BUTUU
CUCTEMHBIX 3a00JIeBaHU

5.3

KpoBeHocHast cuctema u ee opranbl. Cepjle, KpOBEHOCHBIE COCYIbl M KpoBb. Kpyru
KpoBooOpanienus. Pabora cep/ia u ee perynsnus

5.4

Jlpixanue uenoBeka. J(uddys3us razoB yepe3 MOBEPXHOCTb KIETKH. JlpIXaTelbHas CHCTEMA)
uenoBeka. JlpIxaTenpHasi MOBEpXHOCTh. Perynsnus npixanus. JlpixarenbHbie 00beMBbI

5.5

[lumeBaputenbHas ~ cuctema  4enoBeka.  OtTnensl  MMINEBAPUTENBHOTO  TPAKTA.
[InieBapuTeabHbIC JKeIe3bl. BHYTPUIIOIOCTHOE M BHYTPUKIIETOYHOE ITUILICBAPEHUE

5.6

[ToxpoBbl 1 uX npou3BoanHbie. Opransl BeyieneHus. [louku. CtpoeHre u GyHKIIMOHUPOBAHUE
HedpoHa. OubTparys, CEKpenrsi 1 00paTHOE BCACHIBAHUE KaK MEXaHW3MBbI pa0OTHI OPTaHOB
BbIeneHus. OOpa3oBaHNe MOYHU Y YEIOBEKa

5.7

JIBrokeHre venoBeka: MblleyHas cuctema. CKeleTHbIe MBIIIBI U uX padora. CtpoeHue u
TUIbI COCTMHEHUST KOCTEN

TCOPI/IH ABOJIIOIMH. Pa3BuTHE )XKU3HU Ha 3emie

6.1

DBostonionHast Teopust Y. Jlapsuna. [Ipennocbliku BO3SHUKHOBEHUS AapBUHU3MA. JKU3Hb U
Hay4yHas aearenbHocTh Y. /lapBuHa.

JIBUOKyIIME CHIIBI SBONIOIMH BUIOB 110 Y. J[apBUHY (BBICOKAass MHTEHCUBHOCTH PA3MHOKECHHUS
OpraHU3MOB, HACJIEICTBEHHAs M3MEHYMBOCTH, OOpb0a 3a CyIIECTBOBAHUE, €CTECTBEHHBIH U
MICKYCCTBEHHBIN 0TOOD).

Odopmnenne cunretudeckor Teopuu sBomtonuu (CTD). HeliTpanbHas Teopusi 3BOIIOLHUU.
CoBpeMeHHass  SBOJIOIMOHHAs ~ OHWOJOTUs. 3HAa4eHHWE  HBOJIOIHOHHOW  TEOpud B
(hopMHPOBaHNN €CTECTBEHHO-HAYYHOU KapTHUHBI MUPA

6.2

[lomynsanuss Kak »JeMEHTapHas eAuHuia sBoiolud. COBpeMEHHBbIE METO/bl OLIEHKH
FeHETUYECKOT0 pa3HOOOpa3us M CTPYKTYpbl nomyisiuil. MI3meHenne reHodoH1a NOMyISIUH
KaK 7JIEeMEHTAapHOE 3BOJIIOLIMOHHOE SBJICHHE. 3aKOH IeHeTHdecKkoro pasHoBecus k. Xapau,
B. BaiinGepra.

DneMeHTapHble  (DAaKTOpbl  (IBMXKYIIME CHJIBI) 3BOJIONMM. MyTalMOHHBIA IpoLecc.
KomOnHaTHBHass M3MeHUYMBOCTH. [Ipeiid reHoB - ciyuyailHble HEHaIllpaBJICHHbIE M3MEHEHUS]
gacToT ayuiened B monmyisanusax. Oddekr ocHoBarens. Murpauuu. M3omamus momyssuii:
reorpaduyeckas (mpocTpaHCTBEHHAs ), OHoJIoTrHYecKast (PempoOTyKTUBHAS).

EctecTBeHHBII 0TOOp - HampaBistoLUi (hakTop 3BoMOLUH. DPOPMBI €CTECTBEHHOTO 0TOOpA:
IIBIDKYILUH, CTaOMITM3UPYIOLIHHA, pa3phiBatonuii (Au3pynTuBHbIN). [TomoBoit oTOO0p.
[IprcrocoOIeHHOCTh OpPraHM3MOB Kak pe3ylbTaT MHKPOAIBOJIONMU. BoO3HHKHOBEHHE
pucrnocoOaeHuit 'y  opraHu3MoB.  Apomopdo3sl M uauoadantanuu.  [Ipumepsr
pucrocoOaeHnit y opranu3MoB. OTHOCUTEIBHOCTh MPUCIIOCOOICHHOCTH OPTaHU3MOB.

Bun, ero kputepuum U CTpyKTypa. BupgooOpa3oBaHue Kak pe3ylbTaT MHKPO3BOIIOIMU.
M3omsauust - kimo4eBod (akTtop BuaooOpasoBanus. Ilytm m cmocoObl BUI000pa3oBaHMUS:
ayionaTpuueckoe (reorpaduyeckoe), CHUMIATPUUECKOe (IPKOIOTHYecKoe), "MIHOBEHHOeE"
(monuruionAn3anus, rudpuauzanus). JauTeabsHOCTh SBOTIOIMOHHBIX ITPOLECCOB.
MexaHu3mMbl GOPMHUPOBAHUS OHOJIOTHYECKOTO pa3HO0Opa3usl.

Pore  3BOMIONMOHHON  OWojormM B pa3pabOTKe HAy4yHBIX METOJOB  COXPaHEHHS
OropazHo00pasrss. MUKPOIBOIOLUS M KOIBOJIOIMS MAapa3sUTOB M UX X035€B. MeXaHU3MBI
(bopMHpOBaHNS YCTOWYMBOCTH K aHTUOMOTHKAM U c1TIOCOOBI 0OpHOBI C HEl
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MGTOI[I:I HU3YUYCHUS MAKPOIBOJIOIHH. ITaneoHTOIOrNYECKHE MCTOAbI U3YUYCHHA 3BOJIIOIIUU.




[lepexonnbie GopMbl U GUIOTEHETUYECKUE PSAIbI OPTaHU3MOB.

buoreorpaduyeckue Metoabl u3ydeHus 3oitonuu. CpaBHeHue Guopsl U (hayHbl MATEPUKOB
1 ocTpoBOB. bruoreorpaduyeckue odnactu 3emian. Bunbl-sHIEMUKN U PETUKTHL.
OMOpPHUOIOTHYECKHEe M CPaBHUTEIbHO-MOP()OIOrMuecKre METOAbl H3YYEHHs HBOJIOLIHU.
['eHeTHYECKHE MEXaHU3MbI IBOJIOLUK OHTOT€HE3a U IMOSBICHUS 3BOJIOIUOHHBIX HOBIIECTB.
['oMoylorMYHBIE W AaHAJOTUYHBbIE OpraHbl. PynuMeHTapHble OpraHbl U aTaBU3MBI.
MoJekynsipHO-TeHETUUECKUEe, OMOXMMHUYECKHE M MaTeMaTUYeCKUe METOJbl H3y4eHUs
pbBostoMU. ['oMonoruunbie reHbl. COBpeMEHHBbIE METOJIbl MOCTPOEHUs (PUIIOreHeTHYEeCKUX
NepeBbEeB. XPOMOCOMHBIE MYTAI[UH U SBOJIIOIHS T€HOMOB.

OO6mue 3akoHOMEepHOCTH (TpaBuiia) 3BoONMH. HeoOpaTuMOCTh 3BOIONUU. ANanTHUBHAS
paauanys. HepaBHOMEpPHOCTH TEMIIOB IBOJIIOIIMH

6.4

Hayunble rumoTe3sl MPOUCXOXKICHUS JKU3HM Ha 3emse. AOHOreHe3 U IMaHCHEPMHS.
JloHayuHbIe TPEICTABICHUS O 3apOXKICHUU KU3HU (KpealuoHu3M). ['umoresa mocTossHHOTO
CaMO3apOKJeHUsT *KU3HU U ee ompoBepkeHue omnbitamu . Penu, JI. Cnamnannanu, JI
[lacTepa. [Ipoucxoxaenue >KM3HU U aCTPOOHOIIOTHSI.

OCHOBHBIE 3Tambl HeopraHudeckoi sBomtonuu. [lmaHerapHas (reojoruueckasi) 3BOJIOLUS.
Xumuyeckasi SBONMIONHS. AOUOTEHHBII CUHTE3 OpPraHMYeCKUX BEUIECTB M3 HEOPraHMYECKHX.
Oneir C. Munnepa u I'. FOpu. OOpa3oBanue monuMepoB u3 MoHoMepoB. KoarepBatHas
runore3a A.M. Onapuna, rumore3a mnepBuyHoro OynwoHa Jx. XomaeiHa, reHeTHueckas
runore3a I'. Memrepa. PuGo3umbr (T. Yek) m rumoreza "mupa PHK" VY. I'mnGepra.
DopmupoBanue MeMOpaH U BOSHUKHOBEHHE MTPOTOKIIETKH.

Vctopuss 3emnu W MeToAsl ee wu3yueHus. lckomaemble OpraHudyeckue OCTaTKH.
[‘eoxponosorust U ee Meroabl. OTHOcUTENbHAas U abCONIOTHAs TE€OXPOHOJIOTHS.
['eoxpoHOIOrNYecKast Kaja: 30Hbl, 3pbl, IEPUOJIBL, FTOXH.

HavanpHble 3Tanbl opraHudeckoi 3Bositouuu. llosiBleHMe M 3BOMIOLUSA NEPBBIX KIETOK.
OBostoLuss MeTaboiau3ma. Bo3HukHOBeHHe mepBbIx 3kocucTeM. COBpeMEHHbIE MUKPOOHBIE
OMOIVIEHKM KaK aHajor HepBbIX Ha 3emie coobuiectB. CtpoMaToiuThl. IIpokapuoTel u
DYKapHOTBHI.

[IpoucxoxaeHne HyKapuoT (CUMOHMOTeHe3). ODBOJIOIMOHHOE TMPOHCXOXKIECHHE BHPYCOB.
[IponcxokaeHHEe MHOTOKJIETOYHBIX OPraHu3MOB. DBO3HUKHOBEHHE OCHOBHBIX TIpYII
MHOTOKJIETOYHBIX OPraHU3MOB.

(OCHOBHBIE 3Talbl SBOJIFOLUHN BBICIIUX pacTeHUH. OCcHOBHBIE apoMop(do3bl pacTeHuid. Brixox
pacTeHui Ha cymy. [losiBieHHe cOpoOBBIX pacTeHUN M 3aBoeBaHUE MMHU Ccymd. CeMeHHbIe
pactenus. [IponcxoxaeHne NBETKOBBIX PACTEHUH.

OCHOBHBIE 3Talbl 3BOJIIOLIMU JKUBOTHOTO MHpa. OCHOBHBIE apoMOP(O3bI KUBOTHBIX.
Benackas ¢ayna. KemOpuiickuii B3pbIB - TMOSIBIEHHE COBPEMEHHBIX THUMOB. [lepBblg
XOpIOBBIE KUBOTHBIE. JKU3HB B BOZie. DBOIIOIUS 1M03BOHOYHBIX. [Iponcxoxaenue ampuomii
1 pentwmid. [Tpoucxosxxaenne miuekonuTaommx U ntull. [puHnun kimoyeBoro apomopdosa.
OcBoeHne 6ecr03BOHOYHBIMU U TTO3BOHOYHBIMH KMBOTHBIMU CYIIIH.

Pa3BuTHe XM3HU Ha 3emile 10 3paM U NEpPUOAAM: apXei, MPOTEepOo30H, Naneo30i, ME3030i,
KaiiHO30M. OOImas xapakTepUCTHKa KIMMaTa U TeoJIoTHYecKuX mporecco. llosBiaenue u
[pacliBeT XapaKTEPHBIX OPTaHU3MOB. YTJeoOpa3oBaHUE: €ro YCIOBUS U BIMSHHE HAa ra30BBIN
cocTaB aTMochepsl.

MaccoBble BBIMUPAHHS - DKOJIOTMUECKHME KpU3HMChl mnpouuioro. [IpuumHBI M cnenctBus
MaccoBBIX BeIMUpaHuil. COBpeMEHHBIN 3KOJIOTHYECKHI KPU3UC, €r0 0COOEHHOCTH
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Paznensl u 3amaun aHTpornonorud. Metoapl anTponosiorud. CTaHOBJICHHE MPEACTaBICHUN O
[MPOUCXOXKACHUH YeoBeka. COBpEeMEHHbBIC HAYUYHBIE TEOPHHU.

CXOI[CTBO YeJIOBeKa C JKMBOTHBIMU. CHCTEMaTHUECKOE ITOJI0KEHHE YSII0BEKa. CBI/II[GTGJ'IBCTBa




CXOJCTBa 4YeJOBEKa C XUBOTHBIMHU: CPaBHUTEIbHO-MOP(OIOTHYECKUE, IMOPHOIOTHYECKHE,
(bu3nonoro-o6MoXxuMHUecKue, MnoBeAeHueckre. OTauMuMs  4YeIoBeKa OT  KUBOTHBIX.
[IpsiMOXOKIeHIE U KOMIUIEKC CBS3aHHBIX C HUM MPU3HAKOB. Pa3BuTHE rojlOBHOrO MO3ra u
BTOPOM CUTHAJILHOW CHCTEMBI.

JIBrokymie cuibl ((hakTopbl) aHTpOIOreHe3a: Ouonorudeckue, conuanbubie. COOTHOIICHKE
OHOJOTMYECKHUX U COUAIBHBIX (DAKTOPOB B aHTPOIOTEHE3E.

OCHOBHbBIE CTaJUU AHTPOIOreHe3a. ABCTPAIIONUTEKU - JBYHOTHE IMpeaku Jiojed. UenoBek
[YMEJIbI{, MEPBbIE U3TOTOBJIICHUS OpyAUN Tpyaa. UenoBek MPSAMOXOISAIIMNA U MEPBBIA BBIXO
imrotelt 3a mipeaenbl Adpuku. UenoBek reiaenp0eprckuii - oOnuil mpeaok HeaHAepTaaIbCKOro
YelloBeKa M YelloBeKa pa3yMHOro. YenoBek HeaHACPTANbCKUI Kak BHJ JIOJCH XOJOIHOTO
KiuMaTa. YenoBeK pa3yMHBI COBPEMEHHOIO THIIA, JEHUCOBCKHII 4YEOBEK, OCBOCHHE
KOHTHHEHTOB 32 MpeneiaamMu AQpuku.

DBOJIOIUS COBPEMEHHOTO uenoBeka. EcTecTBeHHBII OTOOp B MOMYMSALHUAX 4YEJIOBEKa.
MyTannoHHbIN mpoliecc U nomuMopdusM. [lomynsaimonHble BOIHBI, Ipeii]) TeHOB, MUTPALIHS
1 "3 ekt ocHoBaTens" B MOMYJSAIUAX COBPEMEHHOT'O YETIOBEKa.

UenoBeueckue packl. llonstue o pace. bonbimme pacel: eBpomeougHas (eBpasuiickas),
ABCTpaJo-HErpouIHas (IKBATOpPUANIbHASA), MOHTOJOUHAS (a3MaTCKO-aMepHuKaHCcKas). Bpems
M TYTH paccelleHusi 4eloBeka Mo muaHete. EauHCTBO uenoBeueckux pac. Hayunas
HECOCTOSTENIbHOCTh  pacu3Ma. [IpucrnocoOieHHOCTh 4eloBeKa K Pa3HbIM  YCIOBHUSM
OKpYykarolen cpensl. Bausaue reorpaduueckoit cpeasl U apeiida reHoB Ha MOPGOIOTHIO U
(U3HMOIOTHIO YeToBeKa

7 DKOCHCTEMBI U IPUCYIIME UM 3aKOHOMEPHOCTH
7.1 Paznenst 1 3a1aum SKooruu. CB3b 9KOJIOTHH C IPYTUMHU HAYKaMH.
Metonel skosioruu. IloneBble HaOMOAEHMS. DKCIEPUMEHTHI B SKOJOTMM: MPHUPOJAHBIE U
mabopatopHble. MojeanupoBaHue B OKOJOTMH. MOHUTOPUHT OKpYXaroIled Cpemsbl:
ITOKaJIbHBIN, pErMOHAJIBHBIN U I100aJIbHBIN
7.2 JKOJIOTHYECKUE (PAKTOPHI U 3aKOHOMEPHOCTH UX neicTBus. Kiaccudukanus sK0I0TuIecKux

(akTOpOB: abMoTHUECKHE, OWOTHYECKHEe, aHTpomoreHHele. OOmMe 3aKOHOMEPHOCTH
nerictBust dkosiorudeckux ¢dakrtopoB. [lpaBuno munumyma (K. I[lnpenrens, FO. JIuGux).
TonepaHTHOCTb. DBpUOMOHTHBIE U CTEHOOMOHTHBIE OPTAHU3MBI.

AbGnotnueckue (axktopsl. CBET Kak SKOJIOTMUECKUU (akTop. [leficTBHE pa3HBIX y4acTKOB
COJTHEYHOT'O CIIEKTpa Ha OPraHU3Mbl. DKOJOTMYECKHE TPYIIbl PACTEHUNH M >KMBOTHBIX I10
OTHOIIEHNWIO K cBery. CurHampHas poib cBera. DortomepuoamsMm. Temmeparypa Kak
brosornueckuil ¢akrop. JlelictBue TemmepaTypsl Ha opraHus3Mbl. [loiikuiaorepmHble U
rOMOIOTEpMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTAHU3MBI.

BrnaxxHocts kak sKkonormdeckuid ¢akrtop. IlpucnocoOneHuss pacTeHuid K TOAIEPKAHHUIO
BogHOTO Oamanca. Kmaccudukarmss pacTeHH 1O OTHOIIEHWIO K Boje. [lpucmocoGnenus
PKUBOTHBIX K H3MEHEHHIO BOJHOTO PEKHMA.

Cpenbl oOuTaHUS OpPraHMW3MOB: BOJIHAs, HA3€MHO-BO3]yILHAs, IOYBEHHAs, TIJyOMHHAas
[O/NOYBEHHAsI, BHYTpUOpPraHu3MeHHas. OU3NKO-XUMUYECKUE OCOOEHHOCTH Cpell OOUTaHUS
opranu3moB. [IpucrnocoOiaeHust OpraHu3MoB K KHU3HU B Pa3HBIX Cpeaax.

buonoruueckue putmbl. BHemHue n BHyTpeHHUE pUTMBL. CyTOYHBIE UM TOJUYHBIE PUTMBL
[Iprcrioco0IeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUH JKU3HHU.

DKusznennbie Qopmbl opranusmoB. Ilonstue o >xu3HeHHON Qopme. XKuzHeHnHble (Gopmbl
[PACTeHMIi: JepeBbs, KYCTApPHUKH, KyCTapHUYKH, MHOTOJIETHHE TpPaBbl, OJHOJIETHHE TpPAaBhI.
DKu3nenHbie (GOpMBI JKMBOTHBIX: THIPOOHMOHTHI, T€OOHMOHTHI, a’dpoOMOHTHL. OcoOeHHOCTH
CTpPOCHHUS 1 00pa3a >KU3HHU.

brotnueckue dhakTopsl. Buasl OMOTHYECKHX B3aUMOJCHCTBUN: KOHKYPECHITUS, XUIITHUYECTBO,




cumMOno3 u ero ¢opmbel. [lapasutusm, Koomepamus, MyTyalIu3M, KOMMEHCAIN3M
(KBapTHpPaHTCTBO, HaxJeOHUYecTBO). Herpoduueckne B3auUMOACHCTBUA (TONMUYECKHUE,
dbopuueckue, hadpuveckue). 3HaueHHEe OMOTUYECKUX B3aUMOJCHCTBUIN ISl CYIIECTBOBAHMS
OpraHu3MoB B cpejie ooutanus. [IpuHIMI KOHKYPEHTHOTO UCKITFOYCHUS
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DKOJIOTHYECKUE XaApaKTePUCTUKU Tomyssiiuu. [lomymnsius kak Ouoyiormyeckas cucTeMa.
Poss HEOTHOPOTHOCTH Cpebl, PU3HYECKUX 0aphepoB W OCOOEHHOCTEH OMOJIOTHH BUIOB B
(hOpMHUPOBAaHMHM TPOCTPAHCTBEHHOW CTPYKTYpbl momyssiiuid. OCHOBHBIE IOKa3aTeIn
[OMYJISAIUA: YUCIECHHOCTh, IUIOTHOCTh, BO3PACTHAs M IOJIOBas CTPYKTYpa, POKIAEMOCTb,
[IPUPOCT, TEMIT POCTA, CMEPTHOCTb, MUTPALIUSI.

DKoJorhuuecKkas CTpykTypa nonyisanuu. OleHKa YHCICHHOCTH NonyJisiuu. JluHaMuka
[MOMYJISIUM M €€ peryasiuus. BbUOTHYEeCKHMU TMOTeHIMan nonyiaianuu. MojaenrupoBaHue
MuHaMUKU nonyisiuud. KpuBele pocTa 4HMCIEHHOCTH mnonyiasauud. KpuBble BbDKMBAHUA.
Perynsius 4MCIEHHOCTH MOMYNSLIMA: pojb (PAKTOPOB, 3aBUCAIIUMX U HE 3aBUCAIINX OT
[JIOTHOCTH. DKOJIOTHYECKHE CTpaTeruu BUIoB (I- u K-cTparerun).

[lonsatne 00 92KOJOTMYECKOW HuImIe BUAa. Mecroobutanue. MHOroMepHas MOJICIb
bronorndyeckoi HuM Jx. M. Xarunncona. Pazmepsl skonornyeckon Humm. [loreHumnansHas
1 peaaru30BaHHAS HULIY.

Bun kak cucrema nomyisuuMid. Apeansl BUAOB. BuIbl M MX KU3HEHHBIE CTPATETUU.
3aKOHOMEPHOCTH MOBEJACHUS U MUTPAlluil )KUBOTHBIX. bUOIOrnyecKkne HHBa3uu 1yKepOIHbIX
BUJIOB
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CooOmiectBa opraHu3MoB. buoneHo3 u ero crpykrypa. CBsi3u MexAy OpraHu3MaMu B
OouorieHo3e. DxocucTemMa Kak oTkpeitas cucrema (A./[x. Tencnan). OyHKIHOHAIBHBIE OJIOKH
OpPraHU3MOB B SKOCHUCTEME: MPOAYLEHThI, KOHCYMEHTHI, peAyLEeHThl. Tpoduueckue ypoBHHU.
Tpoduueckue nenu u cetu. Adnorndyeckue 06J0ku FKocucTeM. [10UBbBI U MBI B 3KOCUCTEMAX.
KpyroBopoT BelecTB ¥ MOTOK SHEPTUU B SKOCUCTEME.

OcHOBHbBIE TOKa3aTeNM 3KocucTeMbl. buomacca m mpoaykuus. DKOJOTHYECKHE MHpPaMUIb
urices, Onomacchl U SHEPTUu.

HanpaBiieHHbIE 3aKOHOMEpPHBIE CMEHBI COOOIIECTB - CyKieccud. llepBUuHbIE U BTOpPHUYHBIE
CYKIIECCUM W HUX NPUYMHBI. AHTpONOIreHHbIE BO3AEWCTBUS Ha cykueccuu. KimMakcHoe
cooOmiecTBO. bruopazHooOpasue u MOIHOTa KPYrOoBOPOTa BEILECTB - OCHOBA YCTOWYMBOCTH
COOOIIECTB.

[IpupoaHble 3KOCHCTEMBL. AHTPONOTE€HHBIE ASKOCHUCTEMBI. ATpPOIKOCHCTEMA. ATPOIEHO3.
Paznnums Mexy aHTPONOT€HHBIMU U IPUPOIHBIMH SKOCUCTEMAMH.

YpOoskocucrembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteM. ['oponckas ¢uiopa u ¢ayHa.
CuHaHTpOInuM3alusg TOpOJACKON (ayHbl. buonornueckoe M XO3sICTBEHHOE 3HA4YEHUE
ArpodKOCUCTEM U ypOOIKOCHCTEM.  3aKOHOMEPHOCTH  (OPMUPOBAHHUS  OCHOBHBIX
B3aMMOJCHCTBUI OPTaHU3MOB B DKOCUCTEMAX.

[lepeHoc sHepruM 1 BEUIECTB MEXKIY CMEKHBIMU IKOCHCTEMaMU. Y CTOHYMBOCTh OPraHU3MOB,
[OMYJISIIIMI ¥ SKOCHCTEM B YCIIOBUSIX €CTECTBEHHBIX M aHTPOIIOT€HHBIX BO3JACHCTBHIM
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brocdepa - obmerianeTapHas 0007109Kka 3eMITH, TJI€ CYIIECTBYET WM CYIIECTBOBAIA )KU3Hb.
Vuenue B.U. Bepranckoro o 6uocdepe. Ob6nactu 6uocheps u ee cocta. JKuBoe BEmecTBO
Oorocepsl ¥ ero PyHKINU.

3aKOHOMEPHOCTH cyiiecTBoBaHUsI Ouocdeppl. OcobeHHOCTH Omocdepsl Kak TI0OATbHON
procucTeMbl. J[nHammuyeckoe paBHOBecwme B Oumochepe. KpyroBopoTel Bemects
OMOTeOXMMHUYECKHUE ITUKIIBI (yTiiepoia, a3oTa). PUTMudHOCTH siBieHUI B Orocdepe.
SonanbHOCTE Onocheprl. [lonarue o 6mome. OCHOBHBIE OMOMBI CYIIHM: TYHApPA, XBOWHBIC
eca, CMEIIaHHBIE M IIMPOKOJMCTBEHHBIC JIeCa, CTEMH, CaBaHHBI, MyCTBIHU, TPOIMHYECKUE

ireca, BEICOKOTOpbhsi. Kimmmat, pacTUTeIbHBIN 1 )KUBOTHBIH MUP OMOMOB CYIIIH.




CTpykTypa U (QYHKIHS KHBBIX CUCTEM, OLIEHKA MX PECYpPCHOTO MOTEHIMANa U OnOoChepHBIX
b yHKIHIA
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JKOJIOTHYECKHe KPU3UCHI U UX MPUYHUHBI. Bo3zaeilicTBue yenoBeka Ha 6uocdepy. 3arpszHenue
BO3AyIIHOW cpenpl. OxpaHa BO3ayxa. 3arpsi3HEHHE BOAHOW cpenbl. OxpaHa BOJHBIX
pecypcoB. Paspymienne nouBsl. OXxpaHa NOYBEHHBIX pecypcoB. MI3MeHeHue KiinMara.
AHTPOIIOT€HHOE BO3/ICHCTBUE HA PACTUTENBHBIN U )KUBOTHBIA MUp. OXpaHa pacTUTEIHHOTO U
PKUBOTHOrO Mupa. OCHOBHBIE NPUHIUIBI OXpaHbl Mpupoabl. Kpacubie kuuru. Ocobo
oxpansieMble ipupoaHbie Tepputopuu (OOIIT).

borannueckue cabl ¥ 300JI0THUYECKHE MTAPKU.

OCHOBHbBIE TPHUHIIMIIBI YCTOMYMBOTO DPAa3BUTHUSl YeNOBEUYECTBAa W MPHUPOAbl. ParmoHanbHOE
[IPUPOIONOIB30BaHUE M COXpaHEHHE OMOJIOTHYECKOT0 pa3Ho00pas3us 3eMin

YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA3OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 YYEHUKA

* buonorus. buonornyeckue cucrems! u mpoueccsr; 10 kinacc. yrmy0iaeHHoe o0yueHue
Tepemon A.B., [lerpocoBa P.A. O6mecTBo ¢ orpaHu4eHHON 0TBETCTBEHHOCTHIO «OL]
MHEMO3UNHA»

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHETE

D0P «Tpenaxep «O0nako 3HaHui». buonorus, 10,11 knacce (yriayOneHHbIH yPOBEHB)»
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