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MNOACHUTEJIBHASA 3AIINCKA

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

VYuebubiii npeamer «buonorus» yrmyonénnoro ypoBHs wu3yudenust (10—11 xmaccer)
ABIIIETCS. OJJHUM M3 KOMIIOHEHTOB IpeaMeTHOW oOiactu «EcTecTBEHHO-HAYYHBIE MPEAMETHIY.
Cormacao monoxenusiMm OPI'OC COO mnpoduiibHBIe y4eOHBIC TNpPEIMEThI, H3y4aceMble Ha
yrayOnEHHOM YpOBHE, SIBISIOTCS criocoOoM mauddepeHnnanud o0ydeHuss Ha YPOBHE CPEIHETO
oOuiero oOpa3oBaHMsl M NpU3BaHbl 00ECIEUYUTH MPEEMCTBEHHOCTh MEXJY OCHOBHBIM OOILIUM,
CpeIHUM OOIIUM, CpPeIHUM NPOPECCHOHANBHBIM U BBICHIMM oOOpa3oBaHHeM. B To ke Bpems
KOKIBIA U3 3THX Y4€OHBIX MPEIMETOB JOHKEH ObITh OPUEHTHPOBAH HA MPUOPUTETHOE PELICHUE
00pa30oBaTeNbHBIX, BOCIIUTATEIBHBIX U PA3BUBAIOIIMX 3a/1a4, CBS3aHHBIX C MpogOpHEeHTAIen
0o0yyarolmuxcsi U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOM 00JacTM Hay4HOro 3HaHUS,
CBSA3aHHOTO C OWOJOTHEH, MEOUIIMHON, SKOJOTHEH, TMCHUXOJOTHEH, CIIOPTOM WM BOCHHBIM
JIEJIOM.

[Iporpamma no yuebnomy npenmery "buonorus" ma€t npencraBieHre O LENIH U 3a1a4ax
U3ydeHus yaeOHoro npeamera «bruonorus» Ha yriayOIEHHOM ypOBHE, OIpeesisieT 00s3aTeIbHOe
(MHBapuaHTHOE) TMPEAMETHOE COJAEp)KaHUEe, €r0 CTPYKTYpHUPOBAHHME MO paszienaM U Temawm,
pacmpeziefieHue 1o KiiaccaM, peKOMEHIYeT MOCIe10BaTeIbHOCTh U3YUEHUs Y4eOHOTO MaTepuana
C y4€TOM MEXKIIPEIMETHBIX W BHYTPHUIIPEJAMETHBIX CBS3€H, JIOTMKH Yy4eOHOro Ipoliecca,
BO3PACTHBIX OCOOCHHOCTEH 0OydJarommxcsi. B mporpamMMe 1o OHONOTHH peali30BaH MPUHITUTI
MPEEeMCTBEHHOCTH C HW3Yy4Y€HHEM OHOJOTMM Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHus,
Onmaromaps 4yeMy [pPOCMaTpPHBAeTCS  HAIMPaBICHHOCTh Ha  MOCJEYIoIlee  Pa3BUTHE
OMOJIOTUYECKUX 3HAHWH, OpPHUEHTHPOBAHHBIX HAa (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, 3KOJOTUYECKOIO MBIIUICHUS, IPEICTaBICHUNH O 3I0pOBOM 00Opase >KM3HH, Ha
BOCIIUTaHHE OEpeX HOro OTHOIIEHUS K OKpyXarollled NpupogHoi 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
NeSITeIbHOCTH O0YYaloIUXCs M0 OCBOCHMIO COAEp)KaHUS OMOJOrMYeckoro oOpa3oBaHUs Ha
YpOBHE CpefHero oo1ero oopazoBaHusl.

VYuebnblii npeaMer «buonorus» Ha ypoBHE CpeaHEro oOmero oOpa3oBaHHS 3aBepIIaCT
Ouonoruueckoe 0Opa3oBaHUE B IIKOJE U OPUEHTHPOBAH Ha pacIIUpEeHUE U yrayOsaeHue 3HaHUN
oOydJaromuxcsi O JKUBOM TPHUpOJE, OCHOBAX MOIEKYISPHOM U KJIETOYHOW OHONIOTHH,
HMOPHUONIOTUN W OMOJIOTUU Pa3BUTHS, T€HETHKH, CENEKIIUHU, OMOTEXHOJIOTHH, SBOIIOIMOHHOTO
YUEHUS U IKOJIOTHH.

Nzyuenue yuebHoro npenmera «buosorus» Ha yriyOJeHHOM ypOBHE OPHEHTHPOBAHO Ha
HOJATOTOBKY OOYyYaroIuXcs K TMOCIEIYIONIEMY MOJIY4YEeHHIO OHOJIOrnyeckoro oOpa3oBaHUS B
By3aX W OpPraHU3alUsAX CpPeIHEro npodeccuoHanbHOro oopazoBanus. OCHOBY €ro COAEp)KaHUS
COCTaBJISIET CUCTEMa OMOJOTMYECKMX 3HAHUM, MOJYyYEHHBIX MPU H3YYEHHH OOYy4arolUMUCS
COOTBETCTBYIOIIUX CHCTEMaTHUYECKHX pa3/ejoB OHOJOTMM HAa YpPOBHE OCHOBHOIO OOUIETO
oOpa3oBanus, B 10—11 kmaccax 3Tu 3HaAHUS MOTY4YarOT pa3BUTHE. Tak, pacIIUPEHbI U YTIyOIeHbI
OMOJIOTUYECKHE 3HAHUS O PACTEHHSX, JKUBOTHBIX, Ipubax, OaKTepusix, OpraHu3Me YelOBeKa,
o0LIMX 3aKOHOMEPHOCTSX JKHU3HM, JOMOJHUTENBHO BKJIIOUYEHbI OWOJIOTMYECKUE CBEICHUS



MPUKIATHOTO M TMOMCKOBOTO XapaKkTepa, KOTOPhlE MOXKHO HCIOJB30BaTh KAK OPUEHTHUPHI IS
nocieayomero Beidopa npodeccun. BozMokHa Takke MHTErpasi OMOJIOTHYECKUX 3HAHUM C
COOTBETCTBYIOIIMMHU 3HAHHUSIMU, TIOTYYCHHBIMU 00YJaIOIIUMUCS TIPH U3y4eHUU (HU3UKH, XUMUH,
reorpauu u MaTEMaTHKH.

CtpykTypa mnporpamMmbl 1Mo ydeOHOMY mnpenMery "buonorus" oTpaxkaeT CHCTEMHO-
YPOBHEBBIM M 3BOJIIOLUOHHBIM MOAXOAbI K M3yueHuto Ouosoruu. CoOriacHo MM, HU3y4aroTCs
CBOICTBAa U 3aKOHOMEPHOCTH, XapaKTE€PHbIE JJISl )KUBBIX CHUCTEM PA3HOI'O YPOBHSI OpraHU3alluy,
SBOJIIOIIMM OPraHUYECKOr0 Mupa Ha 3emiie, COXpaHEeHHs OHOJOTHYecKOro pazHooOpasus
miaHeTel. Tak, B 10 Kiacce HM3ydarOTCs OCHOBBI MOJICKYJSIPHOW M KJIETOYHOW OHMOJIOTHH,
AMOPHOJIOTUN ¥ OMOJIOTUN PAa3BUTHS, TCHETUKU U CEJIEKIINH, OMOTEXHOJIOTUH U CHHTETHYECKOU
OMoNIOTHH, AaKTYyaJU3UpPYIOTCS 3HAaHUS OOydJarolmmMxcs MO OOTaHUKE, 300JI0THH, AHATOMHH,
¢uznonoruu venoseka. B 11 kitacce n3y4aroTcsi SBONIOIMOHHOE yYEHHE, OCHOBBI SKOJIOTUU U
ydeHue o omocdepe.

VYuebublii mnpeamer «buomorus» npu3BaH O00ECHEYUTh OCBOCHUE OOYYaIOUIMMHUCS
OMOJOTMYECKUX TEOpPUM M 3aKOHOB, WUJEH, NPUHLUMIOB W TMpaBWI, JIeKAllUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAay4YHOH KapTHHBI MHUpa, 3HaHUH O CTPOEHUH, MHOrooOpazuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, IMOMYJSIUU, OHOIEHO03a, SKOCHUCTEMBI, O BBIIAIOIIUXCS
HAy4YHBIX JOCTM)KEHMSIX, COBPEMEHHBIX HCCIICJOBAHUAX B OHOJIOTMU, NMPUKIAIHBIX ACIEKTaX
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 HUCTOpUEH CTAaHOBIEHHUS M Pa3BUTHS TOW WIM MHOMN
o0acTi OMOJIOTHH, BKJIAJOM OTCUECTBEHHBIX M 3apYOC)KHBIX YYEHBIX B PEUICHHWE BAKHEUIIMX
OHMOJIOTUYECKHUX M HKOJIOTHUECKUX MTPOOIIEM.

Lenp u3yuenus yuebnoro npenmera «buosiorus» Ha yriayOn€HHOM ypOBHE — OBJa/ICHUE
00y4JalIMMHUCS 3HAHUAMU O CTPYKTYPHO-(YHKIHMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HoOro paHra M NpUoOpETEHHE YMEHHUI UCIIONb30BaTh ATH 3HAHH B (JOPMUPOBAHUHM MHTEpEca
K OomnpeneneHHoi o0sactu mpodecCHOHATbHON NeATeTbHOCTH, CBI3aHHOW C OMOJIOTHEH, WU K
BbIOOpY yueOHOT0 3aBeIeHHs I POAOIKEHHUS OMOJIOTHYECKOro 00pa30BaHuUs.

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

OCBOCHHE  OOYYalOIMMHUCS  CUCTEMbI  OMOJIOTMUECKMX 3HAaHMM: 00  OCHOBHBIX
OMOJIOTUYECKUX TEOPHIX, KOHIIEMIMUIX, TUIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTAX M IpaBUIIaX,
COCTABJISIFOLIMX ~ COBPEMEHHYIO €CTECTBEHHO-HAYYHYH) KapTHHYy MHpa; O CTPOCHHH,
MHOTO00pa3uu U OCOOEHHOCTSX OMOJIOTMUECKUX CUCTEM (KJIETKA, OPTaHu3M, TMOMYJISIHS, BHI,
ouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHUSX U COBPEMEHHBIX HCCICJIOBAHMIX B
OMOJIOTHH;

O3HAKOMJICHHE  OOYyYarmoIMXCSi C  METOJAaMHU  TO3HAHUA  JKUBOH  MPHUPOJBI:
HCCJIEIOBATEIbCKUMU METOAaMU OMOJIOTMYECKUX HAyK (MOJEKYJISpHOU U KIETOYHOM OuoJioruw,
HMOPHUOSIOTHN U OWOJIOTUU Pa3BUTHS, TEHETHKU U CEIeKUNU, OMOTEXHOJIOTUN U CUHTETHYECKON
OMOJNIOTHH,  TMAaJEOHTOJOTMH, OKOJOTMM); METOJaMH  CaMOCTOSITEIbHOTO  MPOBEICHUS
OMOJIOTHYECKUX HCCIEeIOBaHUNH B Jaboparopuu M B IpHpone (HaOloJaeHHe, H3MEpeHHe,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);

OBJIaJIcHHE OOYYaIOUIMMUCS YMEHHUSMH: CaMOCTOSITEIbHO HAaXOAWTh, aHAJIU3UPOBATH U
UCIOJIb30BaTh OMONIOTUYECKYI0 HH(POPMAIINIO; TTOJIb30BATHCSI OMOJIOTHYECKON TEPMUHOIOTHEN U
CUMBOJIUKOW; yCTaHaBIUBaTh CBSI3b MEXAY pa3BUTHEM OWOJOTMM W  COILHAIBHO-
HKOHOMHUYECKUMHU M HKOJIOTUYECKUMHU MpoOIeMaMH YeOBEYECTBA; OLIEHUBATh MOCIEICTBUS



CBOEH JCATEIBPHOCTH 10 OTHOUIEHHUIO K OKpPYXaloled MPUPOTHON cpene, COOCTBEHHOMY
3JI0POBBI0 U 370POBBIO  OKPYXKAIOIIUX JIIOACH; OOOCHOBBIBATH M COOMIOJATH MeEpBI
npodHIaKTUKN WHPEKIMOHHBIX 3a00JIeBaHuUil, MpaBuia MOBEACHUS B MPUPOAE U oOecreueHus
0e30MacHOCTH COOCTBEHHOM >KM3HEAEATEIbHOCTH B YPE3BBIYAMHBIX CUTYalUAX 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 HCCJIEIOBAaHUSIMU B OWOJIOTHU,
pelaeMbIMH €10 MpoOieMaMu, METOJI0JIOTHEeN OHMOJIOrMYecKOro HCCIEeIOBaHusl, MPOBEICHUs
OKCIEPUMEHTAIBHBIX HWCCIEAOBAHHUMA, pelmeHns OWOJOTHYECKUX 3a/ad, MOJEIUPOBAHUSL
OMOJIOTUYECKUX 00BEKTOB U IPOIIECCOB;

BOCIHTAHHUE Y OOYYarOIIMUXCs LIEHHOCTHOIO OTHOILICHHS K >KMBOW MPHUPOJAE B LEIOM H K
OTIENbHBIM €€ O00beKTaM U SBJICHUAM; (OPMHpPOBAHHE SKOJIOTHMYECKOH, TIE€HETHUYECKON
IPaMOTHOCTH, OOILIEH KyJIbTyphl MOBEIEHHUS B NPHUPOJE; MHTETPALMH €CTECTBEHHO-HAYYHBIX
3HAHHMH;

npuoOpeTeHre 00yJaromMMUC KOMIIETEHTHOCTH B PAllMOHAIBHOM MPUPOAOIOIB30BAHUN
(cobmroneHne TpaBWJl TIOBEJICHUS B IPUPOJIC, OXPaHbl BHUIOB, AIKOCHUCTEM, Oumochepsl),
COXpaHEHUU COOCTBEHHOTO 3J0POBBS U 3I0POBbA OKPYXKAIOIIMX JIOACH (coOmtoneHus Mmep
npoQuIakTUKK  3a0oJjieBaHUM,  oOecrieueHre  O€30MAaCHOCTH  KU3HENEATCNbHOCTH B
Ype3BBIYAMHBIX CUTYAIUSX MIPUPOIHOTO U TEXHOTCHHOT'O XapaKTepa) Ha OCHOBE HCIIOIb30BaHUS
OMOJIOTUYECKUX 3HAHUN U YMEHUI B MOBCETHEBHOM KU3HU;

CO3/laHUE YCJIOBUH Ui OCO3HAaHHOTO BBIOOpa OOYYAIOUIMMHUCS WHIAMBHIYaTbHON
0o0pa30oBaTeNbHON TpPAaeKTOpUH, CHOCOOCTBYIOLIEH MOCHenyromeMy MpodeccuoHaIbHOMY
CaMOONPEEICHUIO, B COOTBETCTBUU C WHIUBUIYaJbHBIMA MHTEpPECAMH M TOTPEOHOCTIMU
peruoHa.

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

Ot10op oOpraHuM3alMOHHBIX (OpM, METOJOB M CpeACTB OOyueHUs OMOJIOTUH
OCYIIECTBIISIETCS C YUETOM CIEIU(HUKN €ro COACpKaHUs M HANpPaBICHHOCTH Ha TPOJIOJIKEHUE
OMOJIOTHYECKOTO 00pa3oBaHUs B OPTaHM3ALMUAX CPEIHETO0 MPOPECCHOHATHHOTO M BBICHIETO
o0Opa3oBaHusl.

OO0s3aTenbHBIM YCIOBHEM IpU OOYYEHHUH OWOJIOTMHM HA YIIyOJIEHHOM YpPOBHE SIBIISETCS
MpOBEJCHUE J1aOOpaTOPHBIX U TMpakTHueckux pabdor. Takke ywacTtue oOydaromuxcs B
BBITOJIHEHNUH  TPOEKTHBIX W y4eOHO-HCCIIEIOBATENICKUX — paboT, TeMaTWKa KOTOPBIX
OTpeNieNIeTCsl YYHUTEJEM Ha OCHOBE HMEIOIIMXCS MaTepHallbHO-TEXHUYECKUX PECYpCOB U
MECTHBIX MIPUPOIHBIX YCIOBUH.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

CoaepxaHue MpPOrpaMMbl, BBIIECJIEHHOE  KVYPCUBOM, HE BXOJUT B  IPOBEPKY
rocynapcTBeHHoU urtoropoi arrecrauuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpemenHast 6uosorusi — KOMIUIEKCHasi Hayka. Kpatkas ucropus pa3BuUTHS OHOJIOTHU.
buonornueckue Hayku M u3ydaemble UMM mpoOiembl. DyHaameHTaldbHbIC, MPUKIATHBIE U
IIOMCKOBBIE HAYYHbIE UCCIIE0OBAHNS B OMOJIOTUH.

3HavyeHue Ouojoruu B (HOPMUPOBAHMHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. Ilpodeccun, cBszannpie ¢ Ouosnorueil. 3HaueHue OWOJOTMH B MPAKTHYECKON
JIEATEIbHOCTH YEJIOBEKA: MEIUILIMHE, CEJIbCKOM XO3AWCTBE, IPOMBILIJIEHHOCTH, OXpaHe
IPUPOJIBI.

JleMoOHCTpaL U

[Toptpetsr: Apuctotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. apsun, Y. I'apseii, I'.
Meunnens, B. W. Bepnanckuii, M. II. IlaBnos, . . MeunuxkoB, H. . Basunos, H. B.
Tumodees-Pecosckuit, [Ix. Yorcon, ®@. Kpuk, /1. K. bensies.

Tabmuubl u cxembl: «CBsi3p OMOJIOTUU C APYTMMHU HayKaMm», «CucTeMa OMOIOTHYECKHX
HayK».

Tema 2. /KuBble cucTeMbl H MX H3y4YeHHE

JKuBble cuctembl Kak npeaMeT n3ydeHus: ouosoruu. CBONWCTBA )KUBBIX CUCTEM: €AMHCTBO
XUMHYECKOI'O COCTaBa, JUCKPETHOCTb WU LIEJIOCTHOCTb, CIIO)KHOCTh U  YHOPSAOYEHHOCTH
CTPYKTYpBI,  OTKPBITOCTb, CAMOOpPraHHU3alus, CaMOBOCIPOU3BEIAEHUE,  Pa3IpakKUMOCTh,
M3MEHYHMBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHu3aldd JKHUBBIX CHCTEM: MOJEKYJSPHBIMA, KIETOYHBIA, TKAHEBbIN,
OpraHNU3MEHHBIM, MONYJIILIHOHHO-BUIOBO, HKOCHUCTEMHBIN (OMOreoneHOTUYECKHIA ),
6uocdepusbiil. IIporeccsl, MPOUCXOAANINE B KUBBIX cucTeMax. OCHOBHbIE MPHU3HAKH >KHUBOTO.
XKuznp kak (opma cymecTBoBaHUs Marepun. Hayku, usydaronue >KuBble CUCTEMbl Ha pa3HBIX
YPOBHSIX OpraHU3alllu.

N3yuenue xuBbIX cucteM. Meroabl Ouonorudeckod Hayku. HaOmrogeHue, n3mepeHue,
DKCIEPUMEHT, CHCTEMaTu3alus, MeTaaHanu3. IloHsaTe o 3aBUCMMOM M HE3aBHUCHMOU
nepeMeHHoO#. [lnanupoBanue skcnepumenta. IlocraHoBka m mposepka rumnote3. Hynesas
runore3a. [lonsaTue BEIOOPKU U €€ 10CTOBEpHOCTh. Pazdpoc B Ouonornueckux JaHHbIX. O1ieHKa
JIOCTOBEPHOCTH IOJIyUEHHBIX pe3ylbTaToB. [IpUunHbBI MCKaXXeHHUsSI Pe3yJabTaTOB HKCIEPUMEHTA.
[ToHsITHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanun

Tabmuuper 1 cxembl: «OCHOBHbIE TPU3HAKH JKU3HM», «bHOJOrHMYeckre cucrteMsly,
«CBONCTBA )KMBON MaTepun», Y pOBHH OPTraHU3ALMH KUBOHM MPUPOIB», «CTpOeHNE )KUBOTHON
KineTkn», «TkaHm  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIIOBEYECKOTO  OpPTraHu3May,
«buoreonenos», «buochepay, «MeToabl U3yUeHUS KUBOH PUPOIBD».

OGopynoBanue: 1abopaTtopHOE 00OPYAOBAHUE JIJIsI TPOBEACHUS HAOIIOICHHHN, U3MEPEHUH,
HKCIIEPUMEHTOB.

IIpakTyeckas padora «licnonp3oBaHME pa3IMYHBIX METOAOB IPU H3YYEHUM MKUBBIX
CUCTEM.

Tema 3. buosiorusi KjieTku



Knerka — cTpykTypHO-QYHKIMOHAIbHAS €IUHULA KUBOrO. VICTOpHS OTKpBITUS KIETKH.
PaGoter P. I'yka, A. JleBenryka. Knerounas teopust (T. IIBann, 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 KIETOK. M3yueHue (uKCUpOBAHHLIX Kiemok. DIEKTPOHHAsT MHUKPOCKOIHSL.
Konghoxanvnas muxpockonus. Bumanvnoe (npusicusnennoe) usyuenue Kiemox.

JdemMoHcTpauMu

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

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOCKOM», «lcTtopus
pa3BUTHUS METOJIOB MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIPENapaTbl PAaCTUTEIbHBIX, XKUBOTHBIX U
OaKTepHaIbHBIX KJIETOK.

IIpakTnyeckas padora «l3yueHne MeTONOB KIETOYHOM Ouosioruu (xpomarorpadus,
anekTpodopes, nuddepennuanpaoe eaTpudyruposanue, [1LIP)».

Tema 4. XuMu4ecKasi Opranu3anms KJIeTKU

XVMMHYECKUH COCTAB KIETKU. Makpo-, MUKpO- U yJIbTPAMHUKPO3JIEMEHThL. Boja u e€ poib
KaK pacTBOpHUTENS, peareHTa, y4yacTHE€ B CTPYKTYPUPOBaHUM KJIIETKH, TEIUIOPETYJISLUU.
MuHepaibHbIE BEIIECTBA KIIETKH, UX OMOJIOrHYecKast poib. POIIb KAaTHOHOB M aHHOHOB B KJIETKE.

Oprannyeckue BelleCcTBa KIETKU. buosmornueckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OeiakoBOM Moiiekyibl. IlepBuuHas cTpykTypa Oenka, menTHHas
CBsI3b. BTopmuHnas, TpeTW4Has, 4eTBEpTUYHAs CTPYKTYpbl. [leHarypamms. CBoHcTBa OEIKOB.
Knaccugukarus 6enkos. buonorunueckue GpyHkm 6enkoB. [lpuonut.

VYrneBoasl. MoHOcaxapuabl, AMCAXapHibl, OJUrocaxapuibl M monucaxapujpl. OOmumi
IUIaH CTPOEHUs U (U3MKO-XUMHUYECKHE CBOICTBa yrieBoioB. buonornyeckue ¢yHKuuU
YIIEBOJOB.

Jlununpl.  TuppodunbHo-ruApodoOHBIe  cBoiicTBa.  Kiaccubukauus — aunujaos.
Tpurnunepunasl, pochoaunuabl, BOCKU, cTepouibl. bruonornyeckue ¢pynkuun aunuaos. OOmue
CBOWCTBAa OMOJIOrMYECKMX MeMOpaH — TeKy4YecTb, CHOCOOHOCTh K CaMO3aMBIKaHHUIO,
MOJIyIIPOHHUIIAEMOCTb.

Hyxneunosbie xucnotel. IHK u PHK. Ctpoenue HyknenHoBbIX KucioT. HykiaeoTumsl.
[Tpuniun komminementapaoctu. [Ipasuno Yapradgda. Crpykrypa IHK — nBoiinas cnupais.
Mecronaxoxnaenue u 6uonorndeckue pynkuuu JJHK. Buner PHK. ®ynkiun PHK B knertke.

Crpoenune monekynsl AT®. Makpospruueckue cBsizu B Mojiekyne AT®. buonornueckue
¢yakuun  AT®. BoccraHoBiIeHHBIE TMEPEHOCUYMKH, UX (YHKIUU B KJIeTKe. [[pyeue
Hykneozuompugochamor  (HTD). CexsenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNINOMUKU, NPOMEOMUKU.

CrtpykrypHast Ouojorusi: OMOXMMHYECKHEe W OHOpU3NYECKHE HCCIEAOBAaHUSA COCTaBa U
IPOCTPAHCTBEHHON CTPYKTYpbl OHOMOJNIEKYNl. Mooenuposanue cmpykmypovl u  QyHKyui
Ouomonexkyn u ux komniekcos. KomnvromepHulii Ou3aun u oOpeanuieckui cunmes 6UOMONEKY U
UX HenpPUPOOHbIX AHALO208.

JleMoOHCTpaL UK

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

Juarpammsl:  «PacnpeneneHne XUMHYECKMX DJIEMEHTOB B  HEXHBOW IPHUPOAE»,
«PacnpeneneHrne XUuMUYECKHX 3JIEMEHTOB B JKUBOU MTPUPOIEN.



Tabmunel u cxembl: «llepuonuyeckass Tabauia XUMHUECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOABI», «BemecTBa B cocTaBe oOpraHu3smMoB», «CTpoeHHE MOJIEKYNbI Oenkay,
«CTpyKTYypbl OEmKOBOW MOJEKYNIbl», «CTpoeHHe MOJEKYd YriaeBoAoB», «CTpoeHHE MOJIEKYI
nunuaoBy, «HykiienHoBbIE KUCIIOTH», «CTpoeHue MOeKyiIbl ATD».

O6opynoBaHue: XuMU4ecKas ocya 1 00opy1oBaHue.

JlaGopaTopHnas pa6ora «OOHapyxeHHe OEJIKOB C IOMOIIBIO KAUE€CTBEHHBIX PEaKIUil».

JlabopaTopnas pa6ora «/ccienoBaHne HyKIEMHOBBIX KUCIIOT, BBIJICICHHBIX U3 KJIETOK
pa3IMYHBIX OPTaHU3MOB.

Tema 5. CtpoeHue n QyHKIUM KJIETKH

Tumbl KJIETOK: dyKapHOTHUECKass M mpokapuorudeckas. CTpyKTypHO-(YHKIHOHAIbHBIC
00pa3oBaHus KJIETKH.

CtpoeHne MpOKAPpUOTHYECKOW KJeTkH. KierouHas cTeHka OakTepuid ©  apxew.
OcoOeHHOCTH CcTpOeHUs TeTepoTpodHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KJIETOK. MecTo u
POJIb IPOKAPHOT B OMOIIEHO3aX.

Crpoenrie u (QyHKIIMOHHMPOBAHUE dYKapHOTHUYECKOW KieTKH. [Imasmarndeckas memOpaHa
(mma3manemma). CTpykTypa Iula3MaTuyeckoil MeMOpanbl. TpaHCIOPT BeUIECTB uepes
MIa3MaTHYeCKyl0 MeMOpaHy: maccuBHBIA (muddys3us, obneryénnas nudQysus), aKTUBHBIN
(epBUYHBIA W BTOPUYHBIN aKkTUBHBIA TpaHcnopt). [lomynmponumaemocts mMemOpansl. PaboTa
HATPHUII-KaJIMEeBOr0 Hacoca. DHAOMMUTO3: MUHOUTO3, paronnTo3. Dk3ounTo3. Kierounas creHka.
Crtpykrypa v QyHKIUHU KJIETOYHON CTEHKU pacTeHUi, rpuOOB.

[Muronnazma. Llutozoms. Llutockener. JIBwkeHue mutoriazMbel. OpraHoufbl KIETKU.
OnHOMeMOpaHHBIE OpraHOWABI KIETKH: dHjomIazmMarndeckas cetb (DIIC), anmapat ['ombmxu,
JU30COMBI, UX CTpOeHHE M (QYHKIUH. B3anMOCBS3b 0JHOMEMOpPAHHBIX OPTaHOMIOB KIIETKH.
CtpoeHue TrpaHyIspHOTO peTukynyma. Mexanusm wuanpasienus oenkos 6 JIIIC. Cunres
pactBopuMbIX  OenkoB. CuHHTE3  KJIETOYHBIX  MeMOpaH. [nmagkuii  (arpaHynispHBIi)
SHJIOIIa3MaTHYeCKUi peTukyayMm. CekperopHast (yHkums ammapara [onbmku. Moougukayus
benxos 6 annapame I onvoorcu. Copmupoexa benkos 6 annapame I onv0dcu. TpaHCTIOPT BEUIECTB
B KJIeTKe. Bakyonu pacturenbHbIX kieTok. Kierounsiii cok. Typrop.

[TomyaBTOHOMHBIE OpPTaHOWUIBI KJIETKH: MHUTOXOHIPUHU, TMIACTUIBL. [Ipoucxodicoenue
mumoxonoputi u naacmuod. Cumbdbuocenez (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GYHKIMM MHUTOXOHApUH W macTul. llepBuuHble, BTOpPUYHBIE U CJIOXHBIE IJIACTH]IBI
(OTOCHHTE3UPYIOIUX 3YKapuoT. XJOPOIUIACThl, XPOMOIUIACTHI, JIEHKOMIACThl  BBICHIUX
pacTeHUN.

HemeMm0Opannbie opranousl kiaeTku CTpoeHne M (QyHKIUHN HEMEMOpPAHHBIX OPraHOHIOB
KieTku. PubGocomsl.  Ilpomescymounvie @uramenmol. MuxpoduiaMeHTbl. AKmuHo8ble
Muxpogunramenmol. MBIIIEUHBIE KICTKU. AKMUHOBbIE KOMNOHEHMbl HEeMbIULEUHbIX KIemoK.
MukpoTtpy6ouku. Knerounsiii nentp. CTpoeHue U [BHXKEHHE JKIYTHKOB U PECHUYEK.
Muxkpotpy6ouku nuroriasmsl. Llentpuons. berku, accoyuuposanuvie ¢ Mukpoguiamenmamu u
Mmuxpompyboukamu. Momopmwie benxu.

SAnpo. Obonouka gapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHHE M (DYHKIUH.
Snepublii GenkoBelii MaTpuKC. [IpocTpaHCTBEHHOE PACHOIOKEHHE XPOMOCOM B HMHTEp(ha3HOM
anape. Jyxpomamun u 2emepoxpomamur. belku XpoMmMaThHa — TUCTOHBIL. J{uHamuxa s0epHou
0001104KU 8 Mumose. foepHuiil mpancnopm.

Knerounsie  BkmtoueHusi. CpaBHHUTENbHAs  XapaKTEPUCTUKA  KIETOK  JYKapHOT
(pacTUTENnBHOM, KUBOTHOM, TPUOHOI).

JleMoOHCTpPaL UK



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

Tabmuubl U cxembl: «CTpoeHHE SYKapHOTHYECKOH KIETKH», «CTpoeHHe >KUBOTHOMN
KIIeTKN», «CTpOeHUE pacTUTENbHON KieTKn», «CTpoeHne MUTOXOHIpUN», «Sapoy, «CtpoeHue
HIPOKAPUOTUUYECKON KIETKU».

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKPOIPENapaTbl PacTUTENbHBIX, JKUBOTHBIX
KJIETOK, MUKPOIIPETapaThl OaKTepHUaIbHBIX KJIETOK.

JlabopaTopnasi paGora «/3yueHue cTpoeHUs KIETOK pa3IMYHbIX OPIraHU3MOBY.

IIpakTuyeckasi padora «l3yueHue CBONCTB KIETOYHOU MEMOpaHBI.

JlaGopaTopuas pabGora «ccienoBanue IasMonu3a U JemIa3Moin3a B PaCTUTENbHbIX
KJIETKax.

IIpakTHyeckas padora «I3yueHue IBUKEHUS LUTOIJIA3Mbl B PACTUTEIbHBIX KIETKaX)».

Tema 6. O0MeH BelecTB M NPeBPallleHUE IJHEPTUN B KJIETKe

AccUMMIAIMS M JUCCUMWIALUS — JIB€ CTOPOHBI MeTabosin3ma. Tumsl oOMeHa BEIIeCTB:
aBTOTpOGHBIH M  TeTepoTpoHBIA. YyacTue Kuciopoga B OOMEHHBIX — Ipoleccax.
OHepreruyeckoe obOecneueHue kierku: npespamieHue ATdD B 0oOMEHHBIX Ipoleccax.
depMEeHTAaTUBHBIN XapakTep peakuuid KIETOYHOro Mmerabonu3ma. DepMeHThl, UX CTpPOEHHE,
cBoiicTBa W MexaHu3M aedctBus. Kodepmentbl. OTinuuns (QepMEHTOB OT HEOPraHMYECKUX
KaTajau3aTopoB.  benku-akTuBaTOppl UM OEIKU-UHTMOMTOpBL.  3aBUCUMOCTb  CKOpPOCTHU
(epMEHTATUBHBIX PEAKIMI OT Pa3INYHBIX (PAKTOPOB.

[lepBUYHBII CHHTE3 OpPraHMYECKHX BEIIECTB B KieTke. DOTOCUHTE3. AHOKCUceHHbll U
oKcuzennvlli  pomocunmes 'y oaxmepuii. Ceemocobuparowue nuemenmsl U NUSMEHMbl
peakyuonno2o yeumpa. Pomp xmopomactoB B mporecce GortocuHTe3a. CBETOBas U TEMHOBAs
dazpl. @omoovixanue, Cz., Cs. u CAM-munvr pomocunmesa. IIpogyKTUBHOCTD (HOTOCHHTE3A.
Bausinue pa3nuuHbIX GakTOpOB Ha CKOPOCTh (POTOCHHTE3a. 3HaUeHUe (POTOCHHTE3A.

XemocuHte3.  Pa3HooOpazue  OpraHu3MOB-XEMOCHHTETUKOB:  HUTPU(PHULUUPYIOIINE
OakTepuH, )Kene300aKTepuu, cepodaKkTepun, BOJOPOIHBIE OaKTeprH. 3HAUCHHE XEMOCHHTE3A.

AHaspobHble opraHu3Mbl. Buasl OpoxkeHus. [IpoaykTsl OpoXeHHs U UX HCIIOJIb30BaHUE
4eJI0BEKOM. AHa’pOOHBIE MHKPOOPTaHU3Mbl KaK OOBEKThl OMOTEXHOJOTMH U BO30yIUTENH
001e3HEeH.

AspoOHBIE OpPraHW3Mbl. JTambl YHEPreTHYeCKOro obOmeHa. [loAroTOBUTENBHBIN STaIl.
['mukonu3 — 6eCKUCIOPOAHOE PACHIETNIEHUE TIIOKO3HI.

bronornueckoe OKMCIEHHE, WM KIETOYHOE JbIXaHue. Ponb MUTOXOHIpHI B Ipoleccax
O6uonornyeckoro okucieHus. Lluximyeckue peakuuu. OxuciautenbHoe (GochopuiimpoBaHHE.
Onepeuss membpannozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnot ATD-
cunmaswl. llpenMyiiectBa a’poOHOTO MmyTH OOMEHa BEIIECTB NEpe]  aHadPOOHBIM.
O} PeKTUBHOCTH SHEPTETHIECKOTO OOMEHA.

JleMoHCTpanun

[Toptpetsr: Ix. [Ipuctin, K. A. Tumupsses, C. H. Bunorpanckuii, B. A. Ourensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuubl 1 cxembl: «POTOCHHTE3», «DHepreTudeckuii oomen», «bunocunres Oenkay,
«Ctpoenue pepmMeHTay, «XEeMOCHHTE3.

O6opynoBaHue: CBETOBOMH MUKPOCKOII, 000pyA0BaHKE JUIsl IPUTOTOBIJICHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIPEIapaToB.

JlaGopaTtopnas pabora «/3ydyeHue KaTaJUTUYECKOH AaKTUBHOCTH (pepMeHTOB (Ha
npUMepe aMHJIa3bl WIIM KaTalla3bl)».



Jladboparopnasi padora «l3yyeHue (QepMEHTATUBHOTO pACIICIUICHUS TEPOKCHIA
BOJIOPO/Ia B PACTUTEIbHBIX U )KUBOTHBIX KIIETKAX.

JlaGopaTopHnas padora «CpaBHeHHE MPOLECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE TIPOLIECCOB OPOXKEHUS U JIBIXAHUSI.

Tema 7. HaciencrBenHasi uHgopMauus U peaju3ainus eé B KJIeTKe

Peakuuu matpuunoro cunres3a. [IpuHIUI KOMIUIEMEHTAPHOCTH B PEAKIUAX MATPUUYHOTO
cuHTe3a. Peanmsanusi HacnenCcTBEHHOM WHQoOpMauuu. |eHeTWdeckwii KO, €ro CBOMCTBa.
Tpanckpunuus — matpuudbli cuaTe3 PHK. [IpuHIMOBI TpaHCKPUIIIMK: KOMIUIEMEHTAPHOCTbD,
AQHTUIIAPAJUIETIbHOCTh, aCUMMETPUUHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
kremxke. Hexooupyrowue PHK.

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

Coepemenunvie npedcmasnenus o cmpoeHuu cenog. OpraHuszalys TeHoMa y MPOKapuoT U
9YKapHOT. Perynsanus akTHBHOCTH T€HOB y mpokapuoT. [mmote3a omepona (. XKaxo0, XK.
Mano). MonekynapHvle mexaHuzmvl dKcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
peaynayuu pabomwl 2enos. Perynsius 0OMEHHBIX MpolieccoB B kieTke. KiieTounslit romeocTas.

Bupychl — HeksieTouHble ()OPMBI KU3HU U OONMUTraTHbIe mapa3uThl. CTpOEHHE MPOCTHIX U
CIIOXHBIX BHPYCOB, PETpPOBHPYCOB, OaktepuodaroB. Kuszuennwii yuxn [[HK-codepacawux
supycos, PHK-cooepocawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasd,
uHmezpasa.

Bupycubie 3aboneBanusi uenoBeka, KUBOTHbIX, pactenuid. CIINI, COVID-19,
COLIMAJIbHBIE U MEAULIMHCKHE MTPOOIIEMBI.

Buoungopmamura: unmezpayus u ananus bonvuux maccusos («bigdatay) cmpyxkmypruvix
buonoeuveckux OauHvix. Hanomexmonoeuu 6 oOuonoeuu u meouyuwne. Ilpoepammupyemvie
Gdynxyuu benxos. Cnocobvl 00cmasKu 1eKapcms.

JleMoOHCTpaLuu

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

Tabmumet u cxembl: «buocuHTe3 Oenka», «['eHeTnueckuid Koa», «Bupyce»,
«baxTtepuodarm.

IIpakTuyeckas padora «Co3nanue MOJEIH BUPYCay.

Tema 8. J/KuzHeHHbIN HUKJI KJIETKH

Knetounslii nuki, ero mepuoisl u perymsuus. Mutepdaza u muro3. OcoOeHHOCTH
mpoleccoB, mporekaromux B uHTepdase. [logroroBka kinetku k Aenenuto. [Ipecunrerndyeckuit
(MOCTMUTOTUYECKUIT), CHUHTETUYECKMH M TOCTCUHTETUYECKUH (MPEMUTOTUYECKUN) NEpPHUOIbI
UHTEP(PA3HI.

Matpuunsiii  cuntes  JIHK -  pemmukanmsa. [lpunnunsr  permmmkanmm — JTHK:
KOMIUJIEMEHTAPHOCTb,  MOJYKOHCEPBAaTUBHBI  CHUHTE3, aHTUIAPALUIETBbHOCTh. MexaHusm
permukanuu  JIHK.  Xpomocombl. Ctpoenne xpomocoMm. TeimoMepbsl U TeloMepasa.
XpOMOCOMHBIIT HA0Op KJIETKHM — KapUOTHUIl. JIMIJIOWIHBIA M TarIouJHBIA HAOOPHI XPOMOCOM.
I"'omonornunsie XpoMocomsl. 110710BbIE XPOMOCOMBI.

Henenune kierkn — mMuto3. CTagum MHUTO3a WM MPOUCXOJALIME B HUX MPOLECCH. THUIIbI
muto3a. Kaprnokunes u nurokunes. bruojgornueckoe 3HaueHre MUTO3a.

Perymsimuss mMuToTHueckoro uukia kietkd. [IporpamMmupyemas kiertouHas rubenp —
arornTo3.



Knerounoe siapo, XxpoMocombl, GyHKIIMOHATIbHAS TeHOMUKA. Mexanuzmbl npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kriemkay» — buoungopmamuvecxue
Mooenu YHKYUOHUPOBAHUS KILeMKU.

JdemoHcTpauuu

Tabmuupl u cxembl: «Ku3HEHHBIH LUK KIETKW», «Muto3», «CTpoeHue XpomMocomy,
«Permmukanus JJTHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKpomnpenaparbl: «MHTO3 B KIETKaX KOpEeLIKa
JTyKay.

JlaGopaTropHas padora «/3yueHre XpoMOCOM Ha TOTOBBIX MUKpOIIpEnapaTax.

JlabopaTopnas pa6ora «HaOmroneHne MuTo3a B KIETKaX KOHUMKA KOpEIIKa Jiyka (Ha
TOTOBBIX MUKPOIpENapaTax ).

Tema 9. CtpoeHue u GQyHKIIUM OPraHU3MOB

buonoruueckoe  pasHooOpazue  opraHu3moB. OJHOKIETOYHBIE,  KOJIOHHAJIBHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KUZHEAEITEIbHOCTH OJHOKJIETOUHBIX opraHu3mMoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIH, Ipyrue NpoTUCThl. KojgoHuanbHbIe
OpraHU3MBI.

B3anMocBs3b 9acTe MHOIOKJIETOYHOTO OpraHu3Ma. TkaHu, OpraHbl U CUCTEMBI OPraHOB.
Opranusm Kak enuHoe 1eioe. 'omeocras.

Tkanu pacrenuit. Tumbel pacTUTENBHBIX TKaHEW: o0Opa3oBaTeNbHAs, MOKPOBHAs,
MPOBOASINIAs, OCHOBHAsA, MexaHuueckasd. OcoOOEHHOCTH CTpOeHUs, (PYHKUUNH W PaCIOIOKEHUS
TKaHE! B OpraHax pacTEHUM.

TkaHu JKUBOTHBIX M  4YeJOBeKa. THUIBI JKUBOTHBIX TKaHEW: dIUTEIHAIbHA,
COCIMHUTENIbHASA, MbllIeuHas, HepBHasA. OCOOCHHOCTU CTPOCHHUSA, (PYHKIHMA U PaCHOIOKEHUS
TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKa.

Opraunbl. BereratuBHbie U reHEpaTUBHBIE OpraHbl pacTenuii. OpraHbl U CHCTEMbI OPTaHOB
JKUBOTHBIX U YesioBeka. DyHKITUU OpraHOB M CUCTEM OPTaHOB.

Omnopa Tenma opranusmoB. Kapkac pacrenuit. CkeneTsl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapykKHbIIl U BHyTpeHHMI ckeneT. CTpoeHHe U TUIIbl COEAMHEHUS
KOCTEH.

JBmxeHue opraHu3MoB. JIBMKEHHE OJHOKJICTOYHBIX OpPraHU3MOB: aMEOOHIHOE,
KTYTUKOBO€, pEeCHUYHOE. J[IBM)KEHHE MHOTOKJIETOYHBIX PpAaCTEHUW: TPONMU3Mbl M HACTHH.
JIBuKeHre MHOTOKIIETOYHBIX JKUBOTHBIX M UeJIOBeKa: MbllieuHas cucrema. Pednexc. CkenetHsie
MBIIIIIBI ¥ UX padoTa.

[Tutanue opranusmos. Ilornomienre Bojabl, YIIEKUCIOrO ra3a ¥ MUHEPAJIbHBIX BEIIECTB
pacteHusiMu. [luTaHue >KUBOTHBIX. BHYTpUIIONOCTHOE W BHYTPHUKJIETOYHOE NUIIECBAPEHUE.
[lutaHre NMO3BOHOYHBIX XUBOTHBIX. OTAENbI MUIIEBAPUTENBHOTO TpakTa. llumieBaputenbHble
xene3bl. [IumeBapurenbHas cucreMa 4eoBeKa.

Hpixanne opranu3MoB. [[pixanne pactenuid. J{prxanne >xuBOTHBIX. uddy3us ra3oB yepe3
MOBEPXHOCTh KIeTKU. KokHoe npixaHue. J[prxarenbHasl MOBEPXHOCTh. JKabepHoe u NEroyHoe
IbIxaHue. JlpIxaHue MO3BOHOYHBIX YHBOTHBIX M YEJOBEKAa. OBOJIOLMOHHOE YCIOXHEHUE
CTpOCHMsI JETKUX TIO3BOHOYHBIX J>KMBOTHBIX. JlpIXaTenpHasi CHCTEMa dYeloBeKa. MexaHu3m
BEHTWIALNH JIETKUX Y TITUIl U MJIEKONTUTAIOMUX. Perymnsmus neixanus. J{prxarenbHbie 00BEMBI.

TpaHcnopT BelIeCTB y OpPraHu3MOB. TpaHCHOPTHBIE CUCTEMBbI pacTeHuil. TpaHcmopT
BEILIECTB Yy JKUBOTHBIX. KpoBeHocHass cucremMa u €€ opranbl. KpoBeHocHas cucrtema
MO3BOHOYHBIX JKMBOTHBIX M 4YenoBeka. Cepjie, KPOBEHOCHBIE COCYyAbl M KpoBb. Kpyru



KpOBOOOpaIieHus.  OBOJIIOLIMOHHBIE  YCIOXXHEHHMSI ~ CTPOCHHS  KPOBEHOCHOM  CHCTEMBI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cep/iia u e€ perysiusi.

Beinenenne y opraHu3moB. Bbigenenue y pacreHuil. BelueneHue 'y  KUBOTHBIX.
Cokpatutenbubie Bakyonau. Opranbl BbiieneHus. PuibTpanus, cekpeuuss U oOpaTHOE
BCAChIBAaHHE KaK MEXaHU3Mbl pabOThl OPraHoB BbiAeneHus1. CBsA3b MOJOCTU Tejla ¢ KPOBEHOCHOM
U BBIICTUTEIBHOM CUCTEMaMU. BpiieneHue y MO3BOHOYHBIX XUBOTHBIX M dYesioBeka. [loukwu.
Crpoenue u ¢pyHkunonupoBanue Heppona. OO6pa3zoBaHne MOYH y YETIOBEKA.

3amuTa y OpraHu3MoB. 3alluTa y OJHOKJIETOYHBIX opraHu3MoB. Cropbl OakTepuil u
LIUCTBI TPOCTEHIINX. 3alllMTa Y MHOTOKJIETOUHBbIX pacTeHuil. Kytukyna. CpencrBa macCUBHOM U
XAMHUYECKOM 3a1uThl. DUTOHIUBI.

3amuTa y MHOTOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI M MX MPOU3BOAHBIC. 3allIMTa OpraHu3Ma
oT OosiesHed. MMmyHHass cucTema uyesnoBeka. KIeTOUHBIHE W TyMOpaldbHBIH HWMMYHHUTET.
Bpoxxnéuapli W TpPHOOPETEHHBIM  creU(PUYECKUH UMMYHHUTET. Teopusi KIOHAJIBHO-
cenexktuBHoro ummyHnurera (I1. Dpnux, ®@. M. bBepuer, C. Tonerara). BocnanutenbHble OTBETHI
opranu3MoB. Posib BpokIEHHOTO UMMYHUTETA B PA3BUTHUU CUCTEMHBIX 3a00JI€BaHUM.

PazapaxxuMocTe M perynsuus y OpraHu3MoB. PazipakumMocTb y OJIHOKJIETOYHBIX
opranu3moB. Takcucel. PazapaxxumocTs U peryisiius y pacTeHuil. PocToBble BeleCTBa U HX
3HAYCHHE.

HepBHas cucrema u peduieKTOpHAs peryisnus y >KMBOTHBIX. HepBHas cucrema m e
OTZEJbl. DBOJIIOIMOHHOE YCJIOXKHEHUE CTPOCHUSI HEPBHOM CHCTEMBbl y KUBOTHBIX. OTaensl
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX XUBOTHbIX. Pedrnekc u pednexkropnas nyra. bezycrnoBHbie u
YCIIOBHBIC PEQIICKCHI.

['yMopasibHast peryisimusi W SHAOKPUHHAs CHUCTEMa >KMBOTHBIX W 4YesoBeka. JKeresbl
OHJIOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. /[lelicTBue ropmMOHOB. B3auMMOCBsI3b HEpPBHOU U
SHAOKPUHHOM cucteM. ['unoranamo-runodusapHas cucTeMa.

JleMoOHCTpaLuu

IToptper: U. I1. ITaBnoB.

Tabmuiel u cxeMbl: «OTHOKIETOYHBIE BOAOPOCINY», «MHOTOKIETOUHBIE BOJOPOCTH,
«baktrepun», «lIpocreitmne», «Opranbl LBETKOBBIX pacTeHUi», «CUCTEMbl OpraHoB
MO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHee CTpOeHHE HACEKOMBIX», «TKaHM pacTeHuiD,
«KopueBsie cuctembl», «Ctpoenue ctebinsn», «CTpoeHHME JMCTOBOM IUIACTUHKMY, «TkaHuU
JKUBOTHBIX», «Ckener 4yenoBekay, «llumeBapurenbHass cucreMa», «KpoBeHOCHas cucremay,
«/pixarenbHast  cucrema», «HepBHas cucrema», «Koxa», «MpbllleyHass cUCTEMay,
«BeiienurensHas cucremMay, « JHIOKpUHHAsA cuctemay, «CTpoeHue MBIIb», «MMyHUTETY,
«KumeynomnonoctHbie», «CxeMa UTaHus pacTeHHi», «KpoBEeHOCHBIE CUCTEMBI MTO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue rugpb», «CTpoeHue IuiaHapun», «BHyTpeHHee CTpOEHHE JO0KIEBOIO
yepBsa», «HepBHas cucrema pwiO», «HepBHas cucrema narymku», «HepBHas cucrema
npecMbIKatomuxcs», «HepBHas cuctema mnTuiy, «HepBHas cucTeMa MIICKOIHTAOIIUX),
«HepBHas cuctema yenoBekay», «Peduexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKPOIPENapaThl OJHOKJIETOYHBIX OPTaHHU3MOB,
MHUKpOIpenaparsl TKaHEeW, paKOBUHBI MOJUTFOCKOB, KOJUJIEKIIMM HACEKOMBIX, UTJIOKOXKHUX, KUBbIE
AK3EMIUISIPBI KOMHATHBIX PaCTeHUM, TepOapuy PaCTEHHUI pa3HBIX OTMETOB, BIAXXHBIC TTperapaThl
KUBOTHBIX, CKEJIETHI TTO3BOHOYHBIX, KOJUIEKITUH OECITO3BOHOYHBIX KUBOTHBIX, CKEJIET YEIOBEKa,
o0opymoBaHue Js JEMOHCTpPAIlMM TMOYBEHHOTO ¥ BO3AYIIHOTO THTAHUS PACTCHUH,
pacuieruieHusi Kpaxmana u OenkoB moj JeiictBueM (QepmeHToB, 000pyAOBaHUE IS



JIEMOHCTPALIMH OIBITOB IO U3MEPEHUIO )KM3HEHHOM €MKOCTH JIETKUX, MEXaHNU3Ma JIbIXaTeJIbHbIX
JBUKEHUM, MOJIEJIM TOJIOBHOT'O MO3Ta Pa3INYHbIX )KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TkaHel pacTeHHII.

JlaGoparopHas padora «/3yueHre TKaHel JKUBOTHBIX).

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

Tema 10. Pa3MHoOkeHMe U pa3BUTHE OPTAaHU3MOB

®opMbl pa3MHOXKEHHUSI OPTaHU3MOB: Oecrioyoe (BKJII0Yasi BEreTaTUBHOE) U 110JIOBOE. Buibl
0ecro0ro pa3MHOKEHUS: TOYKOBAaHUE, CIIOPYIISLNS, (pparMeHTalus, KIOHHPOBAHHUE.

ITonoBoe pasmHoxkeHnue. IlonmoBeie kneTku, uiam ramersl. Meio3. Cragum menosa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bruonorndeckuid CMbICI MeH03a U II0JIOBOTO
npouecca. Melo3 1 ero MecTO B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe  pasButhe. l'ameroreHe3 y JKMBOTHBIX. IlosioBbIe — Kene3bl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KJeTOK. Cnepmarorene3 u ooreHe3. CTpoeHHE IOJOBBIX
KJICTOK.

Om1og0TBOpEHHE M AMOPUOHAIIBHOE Pa3BUTHE XKMBOTHBIX. CIOCOOBI OIUIOAOTBOPEHUS:
HapyKHoe, BHyTpeHHee. [lapTreHorenes.

WuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHUOIOTHS — HayKa O Pa3BUTHU
opranusMoB. Mopgoeenes — 00Ha u3 enaguwvix npoodrem ambpuonocuu. Konyenyus mopghocernos
u mooenu mopghocenesa. Ctaauu >MOPHOTEHE3a KUBOTHBIX (Ha MpUMeEpe JATYIIKH). J[pobnenue.
Tunsl apobnenus. [emepmunuposanunoe u Hedepmunupoganuoe opodrenue. brnacmyna, munol
onacmyn. OcoOeHHOCTH OpOOJIeHUsT MIICKOMUTAIOMIMX. 3apOJbIIIEBbIE JTUCTKU (TaCTPYIISIIHS).
3aknaZKka OpPraHOB M TKaHEW U3 3apOJBIIIEBBIX JHMCTKOB. B3aumHOe BiMsHUE YacTen
pa3BUBAIONIETOCS  3apojibliia (3MOpUOHANbHAS HMHAYKIMS). 3akjajka TIUIaHa CTPOCHUS
JKUBOTHOTO KakK pe3ylbTaT HEpPapXWUYECKUX B3aUMOJCHUCTBHM TeHOB. BuusHue Ha
SMOPUOHAIIBHOE PAa3BUTHE PA3IUYHBIX (PAaKTOPOB OKPYKAIOIIEH Cpebl.

Poct u pasButme xuBoTHBIX. [locTamOpmonanmpHBI mepuon. IIpsmoe u Hempsimoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M TMO3BOHOYHBIX >KHBOTHBIX.
buonornueckoe 3HaueHUE NPSIMOTO W HENPSIMOTO PA3BUTHUS, UX PACHPOCTPAHEHUE B MPUPOJIE.
Tunbel pocta >XUBOTHBIX. DakTOpbl PETYJSIMUM POCTAa KUBOTHBIX U 4yenoBeka. Craguu
MOCTAMOPHUOHAIIBHOTO DPAa3BUTHUSl y JKUBOTHBIX M uenoBeka. [leprojpl OHTOreHe3a dYeloBeKa.
Crapenue 1 cMepTh Kak OMOJIOrMYECKHUEe TPOLECCHI.

PasmHoeHue u pasButue pacteHuil. ['amerodur m crnopodur. Meio3 B KU3HEHHOM
mukie pacreHuil. OOpa3zoBaHMe cmop B Imporecce Meio3za. ['ameToreHes y pacTeHMH.
Omiog0TBOPEHHE M pa3BUTHE PACTUTENBHBIX OPraHu3MoB. J[BOHHOE OIIOOTBOPEHUE Yy
IIBETKOBBIX pacTeHuil. OOpa3zoBaHUE U pa3BUTHE CEMEHH.

MexaHu3Mbl PEryISIIIUU OHTOIE€HE3a Y PACTEHUN U KUBOTHBIX.

JleMoHCTpanun

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

Tabmunel u cxembl: «BereraTuBHOEe pazMHOKeHUE», «TUIBI OECTIONOro pa3sMHOXKEHUSY,
«Pa3MHOXEHHE XJIaMUJIOMOHa/bl», «Pa3MHOXKeHHUE HBIVIEHB», «Pa3MHOXEHHUE THUAPHI»,
«Meito3», «Xpomocombl», «l'amerorenes», «CTpoeHHE SHULEKIETKH M CHEPMaTO30HUAa»,
«OCcHOBHBIE CTaauMu OHTOreHe3a», «lIpsmoe u Hempsimoe pas3BuTHe», «Pa3BuTHE Maiickoro
Kyka», «Pa3Butne capaHum», «PazButue IArymku», «/[BoiiHOE OIIOAOTBOPEHNE Y LBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOJOJIbHBIX U ABYJIOJBbHBIX pacTeHUN», «KU3HEHHBIN LUK
MOpPCKOM  KamycTbl», <«JKW3HEHHBIM WHUKI MXa», <«OKWU3HEHHBI MUK MNanopOTHUKAY,
«KW3HEeHHBIN UK COCHBI.



OO6opynoBaHHe: CBETOBOW MHUKPOCKOI, MUKPOIIPENapaThl SUIICKIECTOK U CIIEPMaTO30U/IOB,
Mozelb «L UK pa3BUTHS JIATYILIKH Y.

JlabopaTtopnass paGora «lI3yueHue CTPOEHMSI TMOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparaxy.

IIpakTuyeckas padora «BbIsBIIEHHE NPU3HAKOB CXOJCTBA 3apOAbINIEH MO3BOHOYHBIX
YKUBOTHBIX.

JlabopaTopnasi pabora «CTpoeHuEe OpraHoB Pa3MHOKEHUS BBICIIUX PACTEHUN».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U UI3MEHYNMBOCTH OPraHM3MOB

Hcropusi cTaHOBIICHUS W PAa3BUTHS TeHETUKH Kak Hayku. PaGotel I'. Mengpens, I'. ne
@®puza, T. Moprana. Pomnb oTeuecTBeHHBIX Y4YE€HBIX B pa3BUTUU TreHeTuku. Paborsr H. K.
Konsuosa, H. U. BaBunosa, A. H. benosepckoro, I'. . Kapnieuenko, FO. A. ®ununyenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHBIE T€HETUYECKUE MOHATHUS U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJJIEJIbHBIE
IEHbl, aJbTEPHATUBHBIE NPU3HAKH, JOMMHAHTHBIM M PELECCUBHBIA INPU3HAK, TOMO3UIOTA,
TeTepO3UroTa, YUCTas JIMHUS, TUOpUABI, TeHOTUN, (eHOoTHr. OCHOBHBIE METOJbI TE€HETHUKH:
TUOPUAO0IOTHYECKHM, TUTOIOTUUECKHI, MOJIEKYIISIPHO-TEHETUIECKHIA.

JdeMoHcTpannn

[Toptpetsr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konbsuos, H. . Basunos, A. H.
benozepckuit, I'. JI. Kapnieuenko, 0. A. @ununuenxo, H. B. Tumodees-Pecorckuii.

Tabmuie! U cxeMbl: «MeToIbl TeHETUKIY, «CXEMBbI CKpEIIBaHU.

JlabopaTopnasi pa6ora «/[po3oduiia kak 00bEKT FTeHETHUECKUX HCCIEAOBAHUN.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpeuuBanue. llepBbiii 3akoH MeHaens — 3aKoH €IMHOOOpa3us
rubpuaoB mnepBoro nokoneHus. IlpaBuno nomuHupoBanus. Bropoit 3akon Menzaens — 3aKoH
pacuieruieHus Ipu3HakoB. LluTonoruueckne 0OCHOBBI MOHOTHOPUTHOTO CKpeluBanus. [ umoresa
YUCTOTHI FaMeT.

AHanuzupytoniee  ckpemuBaHue.  [IpoMexyTouHbIi ~ XapakTep — HaclleZJOBAHMUS.
Pacmiennienne npu3HaKkoB MIPU HETIOJIHOM JIOMUHUPOBAaHUH.

Jurubpunnoe ckpemuBaHue. TpeTuil 3akoH MeHjens — 3aKOH HE3aBHCHUMOTO
HacJIeJOBaHMsI MPU3HAKOB. [{uTOIOrN4YecKkrie OCHOBBI IUTHOPUIHOTO CKPEIIUBAHMUS.

CueruienHoe HacneoBanue npuzHakoB. Padoter T. Moprana. CrienieHHoe Haciae0BaHue
T€HOB, HAapYIICHNE CLETUICHNUS MEX1y F'eHaMu. XpOMOCOMHAs TEOpHsl HACJIEICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OIPEAEIEHUS Moyla. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbI Moj. ['eHeTmdeckas CTPYKTypa IIOJOBBIX
xpomocoM. HacnenoBanne npu3HaKoB, CHEIIIEHHBIX € TIOJIOM.

I'enotun kak nenoctHas cucrema. [lneforponus — MHOKECTBEHHOE IECWCTBHE TIE€HA.
MHoxecTBEeHHBIH ayulenu3M. B3aummoneilcTBue HeaulenpHBIX T'eHOB. KOMIIIEMEHTapHOCTb.
Onucra3s. [Tonnmepns.

['eHeTMYECKMI KOHTPOJb pAa3BUTHS pPACTEHUM, JKMBOTHBIX M YEJIOBEKa, a TaKxkKe
(U3MOJIOTMUECKUX MPOIECCOB, TMOBEJEHUS W KOTHUTUBHBIX (yHKUUH. ['eHeTmueckue
MEXaHU3Mbl CUMOHMOIe€He3a, MEXaHU3MBbl B3aUMOJACUCTBUS «XO35IMH — MapasuT» U «XO35SUH —
MUKpoOnom». ['eHeTHuecKkre acreKTbl KOHTPOJIS U U3MEHEHUs HacjeICTBEeHHOW nHpopMaluu B
MOKOJICHUSIX KJIIETOK M OPraHU3MOB.

JleMoOHCTpan U

IToptpetsr: I'. Menaens, T. Mopras.



Tabmumpl u cxemsl: «I[lepBblii 1 BTOpOW 3akoHBI MeHaens», «Tpetuit 3akoH MeHumemns»,
«Ananuzupymoliee ckpeuBanuey, «Hemnonnoe noMunrpoBanuey, «CLeIIEHHOE HACIEJOBaHUE
MPHU3HAKOB y Apo30h by, «I'eHeTuka monay, «Kapuorumn denoBekay, «Kapruotum Apo30Qpuib,
«Kapuorun ntuis», « MHOXKECTBEHHBIN ajienn3M», «B3anMoneincTere reHoBy.

O6opynoBaHue: MOAENb AJsl JIEMOHCTpPAllMU 3aKOHOB €IUHO00pasusi rHOpPUA0B MEPBOrO
MOKOJICHHSI M PACUIEIUICHUs] MPU3HAKOB, MOJEIb ISl JEMOHCTpPAlMU 3aKOHAa HE3aBUCHMOIO
HACJICIOBAHUS IPU3HAKOB, MOJEIIb JJISl IEMOHCTPAlMK CUEIUICHHOTO HACJIEIOBAHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/po3zodunar.

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

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

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3aumopelictBue reHotuna u cpeabl npu (opmupoBaHuH (eHoTHna. VM3MEeHYMBOCTH
npu3HakoB. KauecTBeHHbIE W  KOJUYECTBEHHBIE TPHU3HAKK. BuUIbl  M3MEHYHMBOCTH:
HEHACJIEACTBEHHAs U HACJIEICTBEHHAS.

MonudukanronHas U3MEHUYMBOCTb. Ponb cpeabl B (GopMUpOBaHUM MOIU(MUKAIMOHHON
n3MeHunBoctu. Hopma peakuuu npusHaka. BapuannoHHbsll psii M BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHONH H3MEHYHMBOCTH.

['enoTunuueckass W3MEHYMBOCTb. (CBOWCTBA T€HOTUIIMYECKOW WM3MEHUYMBOCTH. Buibl
TeHOTUITNYECKOW M3MEHYMBOCTH: KOMOMHATHBHAS, MyTallHOHHASI.

KoMOuHaTtuBHasi ©13MEHUYMBOCTh. Meio3 M MOJOBOM MPOIECC — OCHOBA KOMOMHATHUBHOMN
U3MEHUYUBOCTH. POJTh KOMOWHATUBHOM H3MEHYUBOCTH B CO3JaHHH I'€HETHYECKOTO pasHOOOpa3us
B [Ipe/iesiax OJIHOTO BH/IA.

MyTtanoHHass W3MEHYMBOCTb. BHIbI MyTanuii: T€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAaHHBIE MYyTallMH. SIAepHBIE M IUTOILIA3MATHYECKUE MYTAIUU.
ComMaruueckre W TMOJOBbIe MyTanuu. [[pUYMHBI BOSHUKHOBEHHS MyTanui. MyTareHbl M WX
BIIMSIHHE HA OpPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAIl[MOHHOTO Mpolecca. 3aKOH FOMOJOTHYECKHX
psnoB B HacneacTBeHHOW wu3MeHunBocTH (H.M. BaBuioB). BHesnepHas W3MEHUHMBOCTH U
HACJIEACTBEHHOCTD.

Onueenemurxa U >NUSEHOMUKA, PONb INULEHEMUYECKUX (PaKmopos 6 HACIe008aHUU U
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS } OP2AHUZMOS.

JleMoHCTpan U

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

Tabmuupl 1 cxembl: «Bunbl usmeHunBOCTHY, «MoaudukannoHHas HW3MEHYHUBOCTHY,
«KoMmOuHaTUBHAsT  M3MEHYHMBOCTH»,  «Meiio3»,  «OmnogorBopenue»,  «l eHeTmdyeckue
3a00sIeBaHUS YellOBeKay, «Buapl MyTammii.

OOGopynoBaHue: >KHBbIE W TepOapHbIE HK3EMIUISIPhI KOMHATHBIX PACTEHUW, PHUCYHKH
(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlabopaTopnasi padora «McciemoBaHue 3aKOHOMEPHOCTEH  MoAU(UKAIIMOHHOM
n3MeHYrBOCTH. [locTpoeHre BapHallMOHHOTO psijia M BapUAIMOHHOW KPUBOWY.

IIpakTuyeckas padora «MyTauu y 1po30Quiibl (Ha TOTOBBIX MUKpPOIpPENapaTax)m».

Tema 14. I'eHeTHKA YeJI0BEKa

Kapuotun uenoBeka. MexayHapogHasi MporpaMma HUCCIEJIOBAHMS TE€HOMa YeJIOBEKa.
MeTobl M3Y4YEeHUS TEHETUKH YENIOBEKa: MeHeaTorHuecKuii, OJM3HEIOBBIN, [IUTOTCHETUIECKHM,
MOMYJISIIUOHHO-CTATUCTUYECKUI, MOJIEKYISIpHO-TeHETUYeCKud. COBPEMEHHOE OMpeIeIICHUE



TE€HOTHIA: IOJIHOT€HOMHOE CEKBEHUPOBAHNE, TEHOTUIIMPOBAHKE, B TOM 4yHcie ¢ momoubto [TIP-
aHanmza. HacnencrBenHsie 3a001eBaHus YelloBeKa. [ €HHBIE 1 XPOMOCOMHBIEC OOJIE3HU YEIIOBEKA.
bone3nun ¢ HacneaCTBEHHOM MNPEApacloIOKEHHOCThI0. 3HAUYEHHWE MEAMIIMHCKONW TE€HETUKH B
NPEIOTBPALICHUN M JICUCHUU TeHETUYECKUX 3a00JieBaHUM 4YesloBeKka. MeauKo-TeHEeTHYecKoe
KOHCYJIbTHpOBaHHE. CTBONOBBIE KJIETKHU. [IOHATHE «T€HETHUECKOro rpy3a». DTUYECKUE aClEeKThI
WCCJICIOBAHMI B 00JIACTH PEAAKTUPOBAHUS TEHOMA U CTBOJIOBBIX KIIETOK.

['enerndeckue (HakTOPHI MOBBIMICHHOW YYBCTBUTEIBHOCTH YEJIOBEKAa K (PU3UYECKOMY U
XMMUYECKOMY 3arpsA3HEHUI0 OKpYXKawlled cpeabl. ['eHeTnueckas MpeapacronoKeHHOCTh
YEJIOBEKa K MMaTOJOTUSM.

JleMoOHCTpaL U

Tabmumer u cxembl: «Kapuotum denoBekay, «MeToapl M3YYCHHS] TCHETUKH YEIOBEKay,
«"enetnueckue 3a00JI€BaHUS YEITOBEKAY.

IpakTnyeckas padbora «CocTaBjICHHE U aHATIU3 POJOCIOBHOMN.

Tema 15. Ceniekuusi OpraHu3MoB

JlomecTukanus U cenekius. 3apoXkAeHUE CeleKUuu U Jomectukauuu. Yuenue H. .
Bapunosa o LleHTpax mpoucxoIeHUus 1 MHOT00Opa3usi KyJlIbTYPHBIX pacTeHuil. Ponb cenexiumn
B CO3/aHMM COPTOB pacTeHUM U mnopoa KuUBOTHbIX. Copr, mopona, mTaMM. 3aKOH
TOMOJIOTUYECKUX PSAIOB B HAcieACTBEHHOM m3meHuuBoctr H. M. BaBuiioBa, ero 3Hadenue st
CEJIEKIIMOHHOM paboTHI.

MeTtopl cenekinoHHOM paboThl. MIckyccTBeHHBIN O0TOOP: MacCOBBIN U MHIMBUTYaIbHBIM.
Otanbl KOMOWHAIMOHHON ceneKiuu. VcnbiTanue npousBoAUTENel 1Mo moToMcTBY. OTOOp 1o
TEHOTHITY C IIOMOIIBIO OIICHKH ()EHOTHITa TOTOMCTBA M OTOOP IO TEHOTHITY C TIOMOIIBIO aHAIN3a
JHK.

HckycCTBEeHHBI MyTareHe3 Kak METOJ] CENeKUHUOHHOW paboThl. PamuanuoHHbIl u
XUMHYECKHM MyTareHe3 KakK MCTOYHMK MYyTallMid y KyJIbTYpHbIX (OpPM OpraHu3MOB.
Hcnonp30BaHue TEHOMHOTO pPENAaKTUPOBAaHHS © METOAoB pekoMOmHaHTHBIX JIHK mms
MOJIy4EHUSI UCXOTHOTO MaTepHraa JUlsl CEJEKINH.

[Tonyuenne monumuonnoB. BHyTpuBuaoBas rTuOpuan3anus. bBIM3KOPOICTBEHHOE
CKpelMBaHue, Wi UHOpUAUHT. HepoJacTBeHHOE CKpelrBaHue, Wil ayTOpuauHT. ['eTepo3uc u
ero mnpuuyuHbl. Mcmonp3oBaHue rerepo3rca B - cenekiuu. OtmanéHHas TruOpUAM3AIus.
[Ipeononenne Oecruioqusi MEXBHAOBBIX THOpUIOB. JIOCTHIKEHUS CEJIEKIIMU pacTeHUH U
JKUBOTHBIX. «3€1EéHAsl peGoNtoOYUsLy.

CoxpaHeHHE U U3YYEHHE T'€HETHYECKUX PECypCOB KYJIbTYPHBIX PACTEHHN W HX JAMKUX
poauyeii i CO3aHUsI HOBBIX COPTOB U THOPHUIOB CEIbCKOXO3SUCTBEHHBIX KYIbTYp. M3yueHue,
COXpaHeHue U YnpaeieHue eHemudecKUMU pecypcam CelbCKOX03AUCMBEHHbIX U NPOMbLCA0BLIX
HCUBOMHBIX 8 YENAX YIYYULeHUs CYUIeCmBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM Yuciie ¢ NpUMeHeHUeM COBPEMEHHBIX Memo008 HAYUHbIX UCCIe008aHUll, Nepedosblx uoeil u
NnepcneKmuBHbIX MexHoI02Ul.

JleMoOHCTpaL UK

[Toprpersr: H. Y. Basunos, 1. B. Muuypum, I'. JI. Kapneuenko, II. I1. JIykpsnenxko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuip! 1 cxeMbl: «L[eHTpBI TPOUCXOXKIACHHSI 1 MHOTOOOpa3Hs KyJIbTYPHBIX PACTEHUI,
«3aKOH TOMOJIOTMYECKUX pPAIOB B HACIEICTBEHHOW HM3MEHUYMBOCTH», «METOIbI CEIEKIINN»,
«Otnanénnas rubpuanzanusy, «MyTareHes3y.

Jlaboparopnasi paGora «/3yueHue cCOpTOB KyJbTYPHBIX PACTEHUN M MOPOJ AOMAIIHUX
JKUBOTHBIX).



JlaGoparopHas padora «/3yueHre METOI0B CENEKIIMU PACTEHUI.

IIpakTyeckas padora «IIpuBuBKa pacTeHUII».

Ikekypenst «OCHOBHBIE METOJIbI M JAOCTHXKEHHUS CENEKIMU PACTEHHM M >KUBOTHBIX (HA
CEJICKLIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATENIbHBIH Y4acTOK, B TEIUIMYHOE
XO03sIMCTBO, B JIAOOPATOPUIO arpOYHUBEPCUTETA MIIM HAYYHOTO LIEHTPA)».

Tema 16. BuoTexH0JIOrUsI M CHHTeTHYeCKasi OMo10rus

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIOTMH, — KJIETOYHBIE M TKAaHEBBIE KYJIbTYPHI,
MHUKPOOPIaHU3MBbl, HUX XapakTepUcTHKa. TpaauiuoHHas OUOTEXHOJIOTUA: XJeOoleueHue,
HOJIy4eHHE KUCIOMOJIOYHBIX IPOAYKTOB, BUHOAEANE. Mukpoouonornueckuii cuure3. OObeKThI
MHUKPOOHOIOTHYECKUX TeXHOMOTUi. [Ipon3BoacTBO Oesika, aMMHOKHUCIIOT U BATAMUHOB.

CoznlaHue  TEXHONOTMM M MHCTPYMEHTOB  LIEJICHANPABIEHHOTO  M3MEHEHUs U
KOHCTPYMPOBaHHUS T€HOMOB C LIEJIbIO MTOJIYYE€HUsI OPIaHU3MOB U UX KOMIIOHEHTOB, COACPIKAIINUX
HE BCTpEYaroIuecs B IpUpoie ONOCUHTETUYECKHE ITYTH.

Kiterounass mHkeHepus. MeToapl KynbTypbl KIETOK M TKAaHEHM PacCTCHUM MU >KMBOTHBIX.
Kpunobanku. Comarnueckasi ruOpuau3amus W comatudeckuii smOpuoreHe3. Vcmonbp3oBaHue
ralioOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHAnbHLIX anmumen. Flcnonvzosauue
MOHOKNOHANbHBIX U NONUKIOHANbHBIX aHmumen 8 meouyure. VICKyCCTBEHHOE OIJIOZJOTBOPEHHE.
PexoHCTpyKIMs SIMLEKIETOK M KIOHUPOBAaHUE JMXUBOTHBIX. MeTOJ TpaHCIUIAHTALMK SAEp
KIETOK. Texnonocuu 0300po6nenus, KyIbMmueupo8aHus U MUKPOKIOHANbHO20 PA3MHOICEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbIMYP.

XpOoMOCOMHasl M T'eHHas MH)KEHepHs. VICKyCCTBEHHBIN CHHTE3 IeéHa U KOHCTPYMPOBAHUE
pexomOunantHeix JHK. Cosoanue mpanceennvix opeanuzmos. JlocTuxkeHUs U MEPCHEKTUBBI
XpPOMOCOMHOW ¥ TEHHOW WH)XEHEPUH. OKOJOTUYECKHE M JTUYECKHE TPOOIEMbl TEHHOU
VUHXCHEPUU.

Menununckue 6uorexnonoruu. [loctrenoMmuas mudposas menununa. I1L[P-nuarnocTtuxka.
MeTaboOMHBIN aHATTN3, TEHOIEHTPUIECKUI aHaIM3 MPOTEOMA YEIOBEKA JIJISl OLEHKH COCTOSHHS
ero 3a0poBbs. Vcmonb3oBaHME CTBOJIOBBIX KIIeTOK. TapretHass Tepanus paka. 3D-
OvomH)xeHepusi A pa3pabOTKM  (PyHIaMEHTAJIbHBIX OCHOB MEIMIMHCKHX TEXHOJOTHH,
CO3/IaHUSI KOMIUIEKCHBIX TKaHEH Cco4YeTaHWeM TEXHOJOIMi TPEXMEpPHOro OMONpPUHTHHIa |
ckaddonauHra s peueHus 3a1a4 NepcoOHaTN3UPOBAHHON MEIULIUHBI.

CoznlaHue BEKTOPHBIX BAaKLUMH C LIEIbI0 OOecreyeHuss KOMOMHUPOBAHHOW 3aIlUTHI OT
B030yauteneit OPBU, ycraHoBieHHEe MOJIEKYJISpPHBIX MeXaHu3MoB (yHkimonupoBanus PHK-
coJiepKallX BUPYCOB, BHI3BIBAIOIINX 0CO0O0 OIMacHbIe 3a00J1€BaHMsl YeNIOBEeKa U )KUBOTHBIX.

JleMoOHCTpaL U

Tabmuupr u  cxembl:  «lcrnonb30BaHME  MHUKPOOPraHM3MOB B IPOMBIIIJIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxeHepusn», «I'eHHas HHKEHEPUsI».

JlaGopaTopHas pa6ora «/3yueHre 00bEKTOB OMOTEXHOIOTHIY.

IIpakTuyeckas padora «IloayyeHrne MOTOYHOKHUCIBIX TPOIYKTOBY.

IKekypeust «buoTexHoNOrus — BayKHeIas Npou3BOIUTENbHASI CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IPOU3BOJICTBO)Y.

11 KJIACC

Tema 1. 3apo:xaenne 1 pasBUTHE IBOJIONMOHHBIX NPeACTaBJIeHUH B 0M010THI
OpomtonmonHas Teopust Y. [lapsuna. [Ipeanoceuiku BO3HUKHOBEHUS JapBUHM3Ma. JKu3Hb
W Hay4Has JearenpbHocTs Y. JlapBuHa.



JBwkymme cuibl dSBodonuu  BugoB 1o Y. JlapBuHy (BBICOKas HWHTEHCHBHOCTH
PasMHOKEHHUSI OpPraHU3MOB, HACIIEACTBEHHAs HM3MEHYMBOCTh, OOppba 3a CyIIecTBOBaHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenue cuateTndeckoit Teopuu 3Bomtonuu (CTD). HeltpanbHas Teopus SBOJIOIHIH.
CoBpeMeHHas 3BOJIIOIMOHHAsT Ouoorus. 3HaueHue 3BOJIOIUOHHON Teopud B (HOPMUPOBAHUU
€CTECTBEHHO-HAy4YHO! KapTUHBI MUPA.

JleMoOHCTpaL U

IToptpetsl: Apuctotens, K. Jlunueit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. Kriosse, Y.
Hapsun, C. C. YerBepukos, U. U. [lImansraysen, k. Xonnein, /. K. benses.

Tabmuubl n cxemsl: «Cucrema xuBoi npupoas! (mo K. Jlunuero)», «JlecTHHIA KUBBIX
cymectB (mo Jlamapky)», «MexaHusm (OpMUPOBaHHS MTPUCHOCOONICHUH Yy pacTeHHd u
JKUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapmipyra nyremectsus Y. Jlapsuna», «Haxonku Y.
HapBuna», «®Dopmbel O00ppOBI 3a cymiecTBoBaHue», «llopoasr romyOeii», «Muoroobpasue
KyJIbTYpHBIX (hopM KamycTh», «[loposbl JOMAIIHKUX KUBOTHBIX», «Cxema 00pa30BaHUS HOBBIX
BugoB (o Y. JlapBuny)», «Cxema COOTHOIIEHHS IBMKYLUIUX CHUJ 3BOJHOLUN», «OCHOBHBIE
MOJIOKEHUSI CHHTETUYECKON TEOPUH SBOTHOLIUN.

Tema 2. MuKpo3BoIIOLUSA U eé pe3yJIbTAThI

[Tomynsiuust Kak 3JaeMeHTapHas eAuHULa 3BoiolMU. COBpEeMEHHBbIE METOJIbl OLEHKU
TeHETUYECKOT0 Pa3Ho00pas3us v CTPYKTYpPHI MONyJsiiuid. MI3mMenenne reHooH 1a MOnyIsuy Kak
3JIEMEHTApHOE 3BOJIIOLIMOHHOE SBJICHHE. 3aKOH TeHeThueckoro paBHoBecus Jx. Xapau, B.
Baiin6epra.

OnemeHTapHble (HAKTOPHI (IBIDKYIIHME CHIIBI) JBOJIONMHA. MyTallMOHHBIA TpoIecc.
KomOunatuBHass m3MeHUMBOCTh. Jlpelid TeHOoB — cirydaiiHble HEHANpPABICHHBIE W3MEHEHHS
yacToT ayuienedl B momynauusx. ekt ocHoBarens. IDggexm OYmMuLIOUHO020 20pabIUIKA.
CHudicenue ceHemuyecko2o0 pasHoodpasus: npuduHvl u cieocmeus. Illposenenue s¢hghexma
Opetiha 2enos 6 Oonvwux u manvlx nonyaayusx. Murpanun. V3omamus TOMYIISIAN:
reorpaduyeckas (IpoCTpaHCTBEHHAs ), Onoorudeckas (penpoayKTUBHAS).

EcrectBenHblif 0TOOp — Hampapistomuil ¢aktop 3BostoLUH. DOpPMBI €CTECTBEHHOTI'O
oTOopa: NBHUXKYIIMH, CTaOWIM3UPYIOUIMHA, pa3pbiBatoluil (qu3pyntuBHbIi). IlonoBoit oTdop.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLMATIBHOTO MOBECHMS )KUBOTHBIX.

[TprcrocoO0NeHHOCT OpPraHU3MOB KaK pe3yJbTaT MHUKpPO3BOJIOLMU. Bo3HHKHOBEHHE
npucnocoOiaeHuit y opranu3zmMoB. Apomopdo3ssl U uanoagantanuu. [Ipumeps npucrnocobaeHui
y OpraHu3MoB: Mopdosnornyeckue, QU3NOIOrHYECKHe, OWOXUMHUYECKUE, IOBEICHUECKHE.
OTHOCHUTEIBHOCTH PUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero kpurepun u cTpykrypa. BupooOpa3zoBaHue Kak pe3ynbTaT MHUKPOIBOIIOIMH.
M3onsauuss — xiaroueBoil (akrtop BupooOpazoBanus. Ilytu u cmocoObl BHI000pa3oBaHUs:
ajsionaTpuyeckoe  (reorpauyeckoe), CHUMIATPUYECKOe (PKOJIOTHYECKOE), «MTHOBEHHOE)
(monmummonau3anus, THOpuan3anus ). JJIMTeTbHOCTh IBOTIOIIMOHHBIX TIPOIIECCOB.

Mexann3mbl GOpMUPOBAHUS OMOJIOTUYECKOTO pPa3HOOOpasusl.

Posnp  »BoOmIOIMOHHOM OuoMOrMM B  pa3pabOTKe HAayYHBIX METOJOB COXpaHEHUs
61opazHooOpazus. MUKPOIBOIIONUSA W KOIBOJIOLUS Mapa3sUTOB U HMX X035eB. MexXaHU3MbI
bopMHUPOBaHHS YCTOMYMBOCTH K aHTHOMOTUKAM U CIIOCOOBI OOPHOBI C HEM.

JleMoOHCTpaL UK

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

Tabmuiel u cxembl: «MyTallMOHHAs U3MEHYUBOCTHY, «[lomynsuoHHas CTpyKTypa BUIaY,
«Cxema mposiBIeHHs 3akoHa Xapau—BaiinOepra», «JIBWKymme CHIBI  DBOJIIOIHN,



«IKOJOTHYECKasT W3OS TOMYJISIUiA ceBaHCKoW Qopenn», «leorpadudueckas H30IAIUAS
JMCTBEHHUIIBI CUOMPCKOM M JIMCTBEHHULBI Jaypckoi», «llomynsannoHHbIe BOJIHBI YHCICHHOCTH
XUIIHUKOB M XKepTB», «Cxema JIeHCTBHA ecTecTBEHHOro ot0opa», «Popmbl OOpbOBI 32
CYyILLIECTBOBAHHEY, «MHIyCcTpHalbHbII MEJIaHU3M», «OKusble HCKOIIaEMBbIE»,
«IlokpoBUTENBCTBEHHAs OKpacka >XMBOTHBIX», «lIpemympexnaromas oOKpacka >KHBOTHBIX),
«Puznonoruueckue agantanum», «I[IprucrnocobIeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIHHOCTHY,
«Kputepun Buna», «Bugsl-aBoitHuku», «CTpykTypa BHIa B mnpupone», «CrocoObl
BupooOpa3oBanus», «l'eorpadpuyeckoe  BHIO0OOpazoBaHME TPEX  BUAOB  JIAHABILIEH»,
«DKOJIOTMYECKOe BMJI000pa3oBaHME BHUJOB cHUHUIL, «[lonumnonasl pacteHuit», «KamycTHO-
peneUYHbIA THOPHIY.

Ob6opynoBanue: repdapun pacTeHH, KOJUIEKIIMM HACEKOMBIX, Uydena MTHIl U 3BEper C
IPUMEpaMHU pa3IMYHbIX MPHUCIIOCOOJIEHUM, Yyuesa NTUL] U 3Bepeil pasHbIX BHJIOB, repOoapuu
pacTeHui OJIN3KUX BUI0B, 00Pa30BaBIIMXCS PA3IMUHBIMU CIIOCOOAMH.

JlabopaTopnasi paGora «BpIsiBiIeHHE H3MEHUMBOCTH Y 0COOEH OJTHOTO BUIA».

Jladoparopnasi paGora «lIpucrnocobseHuss OpPraHu3MOB W HMX OTHOCUTEJIbHAs
1eJ1eCO00Pa3HOCTHY.

JlaGopaTopHas pa6ora «CpaBHeHHE BUJIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

Tema 3. Makpo3Bo/onusi M €€ pe3yJbTaThbl

MeTtobl u3yueHus: MakposBoioluy. [laneonTonornyeckue MeToAbl U3y4E€HUS SBOIOIHH.
ITepexonnblie GopMbl U GUIIOTEHETUYECKHE PSIJIbI OPIaHU3MOB.

buoreorpapuueckue Metonsl usydeHus sBomouud. CpaBHeHue Quopbl U (payHbI
MaTEPUKOB U OCTPOBOB. bruoreorpadudeckue odactu 3eMin. BHIbI-OHIEMUKH U PEITUKTHI.

OMOPHONIOTHYECKUE W CPABHHUTEIBHO-MOP(]OIOTHYECKHE METObI M3YyYCHHS ABOJIOIHH.
I'eHeTnyeckue MEXaHU3MBI 3BOJIOLMU OHTOTE€HE3a U IOSIBICHHS JBOJIIOLMOHHBIX HOBILECTB.
["'oMostornyHble ¥ aHAJIOTMUYHbIE OpraHbl. PyauMeHTapHble OpraHbl U aTaBU3Mbl. MOIEKyISpHO-
FEHETUYECKUEe, OHWOXMMHUYECKME M  MaTeMaTU4YeCKHME METOJAbl M3YyYEHUS  DBOJIOLHUU.
["'omonornunsie renbl. CoBpeMeHHbIE METO/IbI TOCTPOCHUSI (PUIIOTEHETHUECKHX J1EPEBLEB.

XPOMOCOMHBIE MyTallU1 U SBOJIIOLIMSI TEHOMOB.

OOmme 3aKOHOMEpHOCTH  (MpaBwWjia)  3BONMIOUUHU. [lpunyun  cmenvl  QpyHKyui.
HeoOpaTtumocTs 3Bosoninu. AnantuBHas pajguanus. HepaBHOMEpHOCTH TEMIIOB 3BOJIIOLUH.

JleMoOHCTpaL U

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, 3. ['ekkens.

TabGmuupl u cxembl: «PUIOreHETUYECKUH PsIT JIOMAIN», «APXEONTEPUKC», «3Bepo3yObie
amepb», «Creronedans», «Punnodursy, «CemeHHbIe TAanOpOTHUKMNY, «buoreorpaduueckue
30HBI 3emumny, «Jpeid koHTUHEHTOB», «PenmukThl», «HavanbHble cTaauu SMOPHOHATBEHOTO
pa3BUTHSA  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMUHBIE M  AHAJIOTMYHBIE  OpraHbl»,
«PynumeHTB», «ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI YeJIOBEKa W ILIMMIaH3e», «l JIaBHBIE
HaIpaBJIEHUs IBOIOLUNY, «OO0LIMe 3aKOHOMEPHOCTH 3BOJIIOLIUN .

O6opynoBaHue: KOJUIEKIMHU, TepOapuu, MYJSHKH HCKOMAeMbIX OCTaTKOB OPraHMU3MOB,
MYJISKM TOMOJIOTHYHBIX, QHAJIOTMUYHBIX, PYAMMEHTApHBIX OPraHOB M aTaBU3MOB, KOJUIEKIIMU
HACEKOMBIX.

Tema 4. IIpoucxoxaeHue ¥ pa3BUTHE KU3HU Ha 3emiie

Hayunble rumoTessl MpPOMCXOXKJIEHUS JXKU3HM Ha 3emsie. AOuoreHe3 M NaHCHEPMUS.
JloHaydHbBIE TPEICTABIECHMSI O 3apOXKACHUU JKU3HMU (KpealuoHM3M). ['Mmore3a MOCTOSIHHOTO
camo3apOo>KJIeHUs KU3HU U €€ onposep:keHue oneltaMu @. Penu, JI. Cnannanuanu, JI. ITactepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTUS.



OcHOBHBIE dTanbl HEOpraHUYECKOi HBoroNMK. [InaneTapHas (reosorudeckasi) 3BOJIOHS.
XuUMHUECKasi ABOJIONMS. AOHOT€HHBIH CHUHTE3 OPraHMYECKHX BEIIECTB U3 HEOPTaHWYECKHX.
Onbir C. Mumnepa u I'. FOpu. OOpa3oBanue mnonumepoB u3 MoHOMepoB. KoarepBarHas
runote3a A. WM. Omapuna, rumote3a mnepBuuHoro OynboHa J[x. XonjelHa, reHEeTHYECKas
runoreza I'. Mémnepa. Pubosumbr (T. Yek) um rumoreza «mupa PHK» V. T'mnbGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHUE IPOTOKJIETKH.

HUctopuss 3emnu u Meroabl €€ wu3yueHus. lckomaeMble OpraHMYECKHE OCTaTKH.
['eoxpononoruss u e€ wmeronasl. OTHOcUTeNnbHAass M aOCOJIOTHAsT  TEOXPOHOJIOTHA.
['eoxpoHONOrMYecKas mKaaa: 30Hbl, IPbl, HEPHOBL, SITOXH.

Hauanbnabie 3Tanel opraHnyeckoil 3BoitonuM. [losBiIeHHE U 3BONIOLMS MEPBBIX KIETOK.
Oomonuss Metabonu3Mma. Bo3HukHOBeHHE mepBbIX 3KocucTeM. CoOBpeMEHHBIE MHUKPOOHBIE
OMOIIEHKM Kak aHajor mnepBbix Ha 3emiie coobmectB. Crtpomartonutsl. [IpokapuoTsl u
3YKapHUOTBHI.

[IpoucxoxaeHne 3ykapuoT (CUMOMOTEHEe3). DBOIIOIMOHHOE MPOUCXOXKIECHUE BHUPYCOB.
[IpoucxoxaeHne MHOIOKJIETOUYHBIX  OpPraHM3MOB. BO3HUKHOBEHHWE OCHOBHBIX Iy
MHOT'OKJIETOYHBIX OpPraHU3MOB.

OcHOBHBIE 3Tamnbl HBOJIOLMU BbICIIUX pacTeHuid. OCHOBHBIE apoMOp(hO3bl PACTEHUU.
Beixon pacrenuit Ha cymy. IlosBneHue CHOpPOBBIX pacTEHUMM M 3aBOCBAHHE HMMHM CYLIM.
Cemennble pacteHus. [IporcxoxaeHne IBETKOBBIX PACTEHUH.

OcHOBHBIE 3Tallbl 3BOJIIOIUHM XUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl KHUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX TUIOB. [lepBbie XOpaoBBIE
KUBOTHBIC. JKH3HL B BOJIC. DBOIIOIUS TTO3BOHOYHBIX. [IporcxoxaeHne aMmpuOuil U perTUIIHA.
[TpoucxoxaeHne MIICKONMHUTAIUX W NTUI. [lpuHiun ximrodeBoro apomopdosa. OcBoeHHE
0eCI03BOHOYHBIMH M TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3Butue u3HM Ha 3emile 10 3paM U MEepUoiaM: apXei, MPoTepo30H, Naneo30i, Me3030i,
KaifHo30M. OOmiasi XapakTepHCTHMKa KIUMaTa W TeOoJOrMYecKux ImporeccoB. l[losBienune u
paciBeT XapaKTEepHBIX OpPraHU3MOB. YTJI€00pa30BaHME: €r0 YCJIOBHS U BIUSHUE Ha Tra30BBIN
cocTaB aTMoc(hepsl.

MaccoBble BbIMUpPAHUS — HKOJOTMYECKHUE KPU3HMCHI Mponuioro. IIpuyumHbl U cienctBus
MaccoBbIX BbIMHUpaHHUil. COBpEMEHHBIM SKOJIOTMUECKUN KpU3HC, ero ocodeHHocTu. IIpobiema
coxpaHeHUs OnopazHooOpa3us Ha 3emiie.

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

JleMoOHCTpaL U

[Moptpersr: ®@. Pean, JI. Cnannanuanu, JI. [lactep, . . Meunukos, A. 1. Omapun, J[x.
Xonpeiin, I'. Ménnep, C. Munep, I'. IOpu.

Tabmumel u cxembl: «Cxema ombita @. Penu», «Cxema onbita JI. [TacTepa mo u3yueHUro
caM03apOoXKJIeHHs kHu3HM», «Cxema ombita C. Mumepa, I'. IOpu», «3Ttanbl HeopraHn4eCcKon
sBosrOLIMNY, «['eoxpoHosoruyeckas mkana», «HadampHble 3Tanmbl OpraHUYECKOW SBONIOIUMY,
«Cxema o00pa3oBaHUsI DJYKapuOT MyTéM cuUMOHOreHe3a», «CucremMa >KUBOW NPUPOIBIY,
«Ctpoenmne Bupyca», «Apomopho3bl  pacTeHHil», «PuHHOPUTBHY), «OTHOKIETOUYHBIE
BOZIOpOCIN», «MHOIOKJIETOYHBIE BOJOpociHn», «Mxm», «llanmoporHukm», «l onoceMeHHbIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHHil», «Cxema pa3BUTHS KUBOTHOIO MHpPay,
«Apomopdo3sl  KUBOTHBIX», «lIpocTeitmuey», «Kumeunononoctueie», «llnockue uepBu»,
«HUeHUCTOHOTHEY, «PBIOBIY, «3eMHOBO/IHBIEY, «[IpecMbikaroniuecs», «[Ituiey,
«Munekonurarone», «Pa3BuTme JKM3HM B apXxeWckou apey», «Pa3BuTue KH3HU B



MPOTEPO30MCKON 3pe», «Pa3BUTHE KU3HU B TAJICO30MCKON 3pey», «Pa3BUTHE KU3HU B
ME3030MCKOil 3pe», «Pa3BuTHe XU3HM B KalHO30HCKOM »3pe», «CoBpeMeHHas cucrema
OpPraHUYECKOI0 MUPa».

O6opynoBanue: repOapud pacTeHUN Pa3IMYHBIX OTAEJOB, KOJUICKIIMA HACEKOMBIX,
BJIQXKHBIE Ipenaparbl >KUBOTHBIX, PAaKOBHHBI MOJUIIOCKOB, KOJUJIEKIIMM HWIJIOKOXKHX, CKEJEThI
IIO3BOHOYHBIX >KMBOTHBIX, 4Yydeja MTHUIl U 3BEPEH, KOJUIEKIMH OKaMEHEJIOCTEH, I10JIEe3HBIX
MCKOIIAEMBbIX, MYJISIKU OPIrAaHUUYECKUX OCTATKOB OPIaHU3MOB.

Bupryaabnas sgaboparopHass padora «MopaenupoBanue onbiToB Muepa—tOpu 1o
M3YYEHHIO a0MOTEHHOT0 CHHTE3a OPraHMYECKUX COSAMHEHUN B IEPBUUHOM aTMocdepey.

JlabopaTtopnass pabora «l3ydueHne u omnucaHUE€ HCKOIIAEMBIX OCTaTKOB JIPEBHUX
OpPraHU3MOB.

IIpakTuyeckass paGora «l3ydyeHue OCOOCHHOCTEH CTPOCHHS PACTCHHH pa3HBIX
OTZIETIOBY.

IIpakTnyeckas padora «3ydeHne 0COOEHHOCTEN CTPOCHUS TTO3BOHOYHBIX KHBOTHBIX).

Tema S. IIpoucxoxaeHue 4ej10BeKa — aHTPONOreHe3

Pa3paenb! u 3agaun auTponosoruu. MeToasl aHTPOIIOIOTUH.

CraHOBJIEHHE MPEJCTABICHUM O MPOUCXOKIECHUU YelIoBeKa. Pelnruo3Hbie BO33pEeHUS.
CoBpeMeHHbIE HAYUHbIE TEOPHH.

CxonctBo  yenoBeka € JKUBOTHBIMHU. (CuHCTEMaTHUECKOE IOJIOKEHHE YeJIOBEeKa.
CBuzerenbcTBa CXOJACTBA YEJNOBEKA C JKMBOTHBIMH: CPaBHHUTEIHHO-MOpP(]OIOrHuecKue,
sMOpuosioruyeckue, (HU3HO0IOro-0MOXUMHUYECKHe, MoBeAeHueckne. OTIHuYMs YelnoBeKa OT
KUBOTHBIX. [IpMOXO0XK/I€HNE U KOMILJIEKC CBSI3aHHBIX C HUM INPU3HAKOB. Pa3BuTHE rOJI0BHOIO
MO3Ta U BTOPOW CUTHAJILHON CUCTEMBI.

JBuwxymme  cuibl  (QakTophl)  aHTPOMOreHe3a:  OWOJIOTUYECKHE,  COIMAIbHEIE.
CooTHoIIeHre OMOJOTUYECKUX U COLUATbHBIX (PAKTOPOB B AHTPOIIOT€HE3E.

OcHOBHBIE CTaIUM aHTpOMNOreHe3a. PanHue yenoBekooOpasHble 00e3bsHBI (TIPOKOHCYITHI)
U paHHHE TOHTHbI — O0IIUE MPEIKH YeT0BEKOOOPa3HbIX 00€3bsiH U JH0e. ABCTPaIONUTEKN —
JBYHOTHE INpEAKH JroAch. YenoBek yMenblid, NEpBbIE M3TOTOBJICHMS Opyaui Tpyzaa. Yemosek
MPSIMOXOJIAIINI 1 TEPBBIN BBIXOJ Ntojel 3a mpeaensl Adpuku. Yenosek reinenboeprekuii —
001K TPeIOK HeaHAePTaTbLCKOTO YEJIOBEKA U YeIOBEeKa pa3yMHOTro. YenoBeK HeaH1epTalbCKUn
KAaK BHJI JIOJEH XOJOJHOTO KJIMMara. YemoBeK pa3yMHBI COBPEMEHHOIO THUIA, JIEHHUCOBCKHUU
4eJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npenaenaMu Adpuku. [laneorenernka v najieoreHOMHUKa.

OBOJIIOLIMS COBPEMEHHOI0 4enoBeka. EcTecTBeHHBIH OTOOp B MOMYALUAX YEIOBEKa.
MyrtannonHsli npouecc U nonmumopdusm. IlonynsuuoHHble BOJIHBL, Apeiid T'eHOB, MUTpalus 1
«a(dexT ocHOBaTENA» B MOMYJSALHUAX COBPEMEHHOI'O YEJIOBEKA.

Yenoseueckue pacwl. [lonstue o pace. boibmme pacel: eBponeouaHas (eBpasuiickas),
aBCTPAJIO-HETPOHIHASA (PKBaTOpHAlIbHAsI), MOHTOJIOMIHAsA (a3MaTCKO-aMepHuKaHcKas). Bpems u
NyTH paccelieHusi 4YeloBeka 1o IulaHere. EauHCcTBO uyenoBeueckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Mma. IIpucrnocoOieHHOCT, uenoBeKa K  pa3HbIM  YCIOBHUSM
OKpykartomien cpensl. Biausuue reorpaduyeckoit cpeasl u perida reHoB Ha MOP(HOJIOTHIO U
(U3UOIIOTHIO YeTlOBeKa.

MexauciurmHapaple MeToabl B (pu3Wyeckor  (OMOJIOTHYECKOW) aHTPOIOJIOTHH.
OBOJIIOIMOHHAS ~ AHTPOIOJIOTMSI M TaJlCOAHTPOIOJIOTHSI  YEJIOBEUYECKUX  MOMYJISALHUM.
buocounaneHple  uCClE€NOBaHMS ~— NPUPOABI  yesoBeka.  VMccimenoBaHue — KOZBOJIIOLUU
OMOJIOTUYECKOT0 M COLIMAIIBHOTO B YEJIOBEKE.

JleMoOHCTpaLun



[Toptpetsr: Y. apBun, JI. JIuku, 5. 5. Poruackuii, M. M. I'epacumos.

Tabmumet u  cxembl: «MeTOasl  aHTPOMONOTUNY», «[ ONIOBHOW MO3r  YEJIOBEKay,
«YenoBekooOpa3Hble 00e3bsiHB), «CKeNeT 4eloBeKa M CKeJeT MIMMIaH3e», «PyauMeHTsl u
aTaBU3MBbD», «JIBIKyIIME CHJIBI aHTPOIOrEHe3a», «OBOJIOLIUOHHOE [JPEBO YEJIOBEKay,
«ABcTpasionurek», «HenoBek ymensii», «HenoBek NpsAMOXoaaiuin», «JleHUuCOBCKHI YeT0BEK»
«Heanpepranbupl»y, «KpomanboHb, «lIpenkn uvenoBekay», «OTambl 3BOJIOLUU UYEIOBEKAY,
«Pacel uenoBekay.

OO6opynoBaHue: MyJIsKM OKaMEHEJIOCTeH, IPEIMETOB MaTepHalbHON KyJIbTYphl IIPEIKOB
YeJoBeKa, penpoaykiuu (portorpaduu) KapTUH ¢ MHUGOIOTHYSCKUMHU U OMOICHCKUMU
CIOKETaMH MTPOUCXOXKICHUS YeIoBeKa, (poTorpaduu HaXOJA0K MCKOMAEMBIX OCTATKOB YEJIOBEKa,
CKEJIET YEJIOBEKA, MOJIE]b Yepera 4esOBEeKa U 4Yepena LIMMIAaH3€, MOJENb KHCTHU YeJIOBEKa U
KHCTH LIMMITaH3€, MOJEIN TOPCA IIPEIKOB YEIIOBEKA.

JladopaTtopuasi paGora «/3ydeHHe OCOOCHHOCTEH CTPOCHMS CKelleTa YeJIOBEKa,
CBS3aHHBIX C IIPSIMOXOKICHUEM).

IIpakTnyeckas padora «/3yueHue 3K0JOTMYECKUX aJalTallUNA YETOBEKay.

Tema 6. OJxosorussi — Hayka O B3aHMOOTHOIICHHUSIX OPraHu3MOB H
HAJ0OPraHM3MEHHBIX CHCTEM € OKPY/KAKIIEH cpenoit

3apoxaeHue U pasButhe sKoioruu B Tpyaax A. ['ymOompara, K. @. Pymse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensr u 3amaum skosjoruu. CBsi3b
9KOJIOTMH C APYTHMHU HayKaMH.

Mertonbl skosioruu. [loneBbie HaGmONEHUS. DKCIIEPUMEHTHI B 3KOJOTMU: HPUPOAHBIE U
naboparopHble. MoaenupoBaHyue B 3KOJOTMU. MOHUTOPUHI OKpY’KaIOLEH CpeJibl: JIOKaIbHBIMH,
pPErHOHANIbHBIN U TJI00AIbHBIN.

3HAYEHUE DKOJOTMYECKMX 3HAHUM JUIS 4EJIOBEKAa. DJKOJIOIMYECKOE MHMPOBO33PEHHE Kak
OCHOBa CBs3€M uenoBeuyecTBa C MNpupofoi. POpMUPOBAHUE HKOJOTMYECKOW KyIbTYpPBHl U
HKOJIOTMYECKOI rPaMOTHOCTU HACEJICHUSI.

JleMoOHCTpaL U

[Toptpetsr: A. I'ym6omasar, K. @. Pynse, H. A. Cesepuos, 3. I'ekkensb, A. Tencnu, B. H.
Cykaués.

Tabmuupl 1 cxembl: «Paznensl skoigorun», «Metoasl akojgoruny, «Cxema MOHUTOPHHTA
OKPYKaIOIIeH CpebD».

JlabopaTopnasi padora «l3yueHne METOI0B 3KOJIOTUYECKUX UCCIIEIOBAHUI.

Tema 7. Opranusmsl U cpeaa 0OMTaAHUA

Okonoruyeckrue (aKTopbl W 3aKOHOMEpHOCTH MX JeicTBus. Knaccudukanus
IKOJIOTUYECKUX  (akTOpoB:  abMOTHYEeCKHe, OHOoTHYEecKue, aHTponoreHHele. OOuue
3aKOHOMEPHOCTH JIeMcTBUS 3Kojoruyeckux ¢akropos. IlpaBuno munumyma (K. npenrens, 1O.
JInbux). TonepaHTHOCTb. DBPHOMOHTHBIE M CTEHOOMOHTHBIE OPraHU3MBI.

AbGuotnueckue ¢akropbl. CBeT Kak 3kojoruueckuii paxrop. JlelicTBue pa3HbIX y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. DKOJIOTMYECKHE TPYIIbl PAaCTEHUNl M >KUBOTHBIX I10
OTHOLIEHHUIO K cBeTy. CurHanpHas posib ceera. doTonepuoausm.

Temmeparypa Kkak skonoruyeckuit Qaxtop. [leiicTBue Temmeparypsl Ha OpraHU3MBI.
[ToriknitoTEpMHBIE U TOMOMOTEPMHBIE OPTaHNU3MBblL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

BnaxHocTts kak skonoruueckuil ¢akrop. [IpucnocobneHuss pacTteHuil K MOAIEPKaHUIO
BojHOro Oamanca. Kiaccudukanms pacteHui mo OTHOUIeHHIO K Boje. IlpucnocoOnenus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXXKUMA.



Cpenbl oOuTaHMsI OpPraHM3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, IMOYBEHHAs, TTyOWHHAas
NOJNOYBCHHAs!, BHYTPHOpraHU3MeHHas. DU3MKO-XMMHUYECKHE OCOOCHHOCTH cpel OOuTaHus
opranu3MoB. [Ipucrnocobiaenns opranu3MoB K )KU3HU B pa3HBIX cpeiax.

buonoruueckue putmel. Buemnue u BHyTpeHHre puTMbl. CyTOYHBIC U TOJAUYHBIE PUTMBL.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBHUH JKU3HH.

XKuznennsie Gopmbl opranu3moB. [lonsarue o >xusHeHHoi ¢opme. KuzneHHBIE (OPMBI
pacTeHHii: NepeBbs, KYCTAPHHUKH, KYCTApHHUYKH, MHOTOJICTHHE TPABbl, OJHOJETHHUE TpPAaBBHI.
JKuznennele (GOpMBI KHUBOTHBIX: THIPOOHMOHTHI, TE€OOMOHTHI, a’pOoOMOHTHL. (COOEHHOCTH
CTpOEHHS U 00pa3a KU3HU.

buotnueckne  Qaxkroppl. Buasl OMOTHUECKMX ~ B3aMMOJCHCTBHIA:  KOHKYPEHIIHSA,
XHUIIHUYECTBO, CUMOMO03 1 ero (opmel. [lapazutusm, Koomeparus, MyTyajau3M, KOMMEHCATU3M
(KBapTUpaHTCTBO, HaxyieOHW4YecTBO). Herpoduueckne  B3ammonelcTBHs  (TOMHYECKUE,
dbopuueckue, (adpuyeckue). 3HaUyeHUE OWOTUYECKUX B3aMMOJICHCTBUN I CYIIECTBOBAHMS
OpraHu3MoB B cpejie ooutanus. [IpuHIMT KOHKYPEHTHOTO HCKITFOYCHHUS.

JleMoOHCTpaL U

Tabmuiel 1 cxeMbl: «JKonoruueckue Gpakropbl», «CBETOBOM CHEKTP», «IKOIOTHUECKUE
TPYIIBI )KUBOTHBIX MO OTHOILIGHUIO K CBETY», « T eMIOKPOBHBIE JKUBOTHBIEY, «XO0JIOAHOKPOBHBIC
KHUBOTHBIE», «DU3HONIOTHYECKHE aJanTaluu KXUBOTHBIX», «Cpenbl OOUTAaHUS OpPTaHU3MOBY,
«buonoruueckue put™MbD», «KnusHeHHsle (popMbl pacTeHuin», « Ku3HeHHbIE (OPMBI JKUBOTHBIX,
«JKocHuCcTeMa IUPOKOIUCTBEHHOTO Jieca», «IDKOCHUCTeMa XBOWHOro necay», «llemu nuTtanus»,
«XuiauvectBoy, «Ilapasutuzmy, «Konkypenuus», «Cumonosy», «KommeHcanuzm».

O6opynoBanue: TepObapuy pacTCHH W JKUBOTHBIX, HPHCIIOCOOJICHHBIX K BIHUSHUIO
pa3MYHBIX  JKOJOTWYECKHX  (AKTOPOB, TepOapuu  CBETONIOOMBBIX, TEHENIOOMBBIX H
TEHEBBIHOCIIMBBIX PACTEHUI, CBETONIOOUBBIC, TEHETIOOMBHIE W TEHEBBIHOCIMBBIE KOMHATHbBIC
pacteHus, repOapuv M KOJUIGKIHUU TEIUIOMIOOUBBIX, 3UMOCTOMKHX, MOPO30YCTOMYUBBIX
pacTeHMi, 4Yydena MNTULl M 3Bepel, repOapuu pacTeHHM, OTHOCSIIMXCA K Trurpodpuram,
KcepopuTaM, Me30(pHUTaM, KOMHATHBIE DPACTEHHs JaHHBIX TPYIN, KOJUICKIUH >HKUBOTHBIX,
oOHuTaIOIUX B pa3HbIX Cpelax, repOapuu U KOJUIEKLIUU PAcTeHHH M KMBOTHBIX, 00JIala0IINX
YepTaMyd TMPUCHOCOOTIEHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUHM JKU3HU, TrepOapuu H
KOJJICKIIMM PACTEHUH W JKUBOTHBIX PA3JIMYHBIX JKU3HEHHBIX (OPM, KOJUIEKIUH KUBOTHBIX,
YYaCTBYIOUIMX B PA3IMYHBIX OMOTHYECKUX B3aMMOICHCTBHSIX.

JlaGopaTopHas paGora «BrIsgBieHHe TPUCTIOCOOIEHUN OPTaHU3MOB K BIIUSTHUIO CBETa.

JlaGopaTtopnas pabora «BblsiBiIeHHE NPUCHOCOONEHUNH OPraHU3MOB K  BIMSIHUIO
TEMIIePaTyphI».

Jladboparopnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTEHHH W3 Pa3HBIX MECT
oOUTaHUY.

Tema 8. Jxo10rust BUAOB M NOMYJIALMI

DKOJIOTHYECKHE XapaKTePUCTUKU MOMyIsuu. [lomyssimust kak OuoJornyeckasl cucreMa.
Pons HeomgHOpomHOCTH cpefpl, PU3NUECKUX OapbepoB W OCOOCHHOCTEW OMOJOTHH BHUIOB B
(bopMHpPOBaHNUU MPOCTPAHCTBEHHOM CTPYKTYpHI OMYsAIMi. OCHOBHBIE TIOKA3aTeIH MOMYJISALUY:
YHUCJICHHOCTh, IJIOTHOCTh, BO3pAacTHas U TOJOBas CTPYKTYpa, POXKAAEMOCTh, NMPHUPOCT, TEMII
pOCTa, CMEPTHOCTH, MUTPAIIHSI.

OKkonornyeckast CTpykTypa momymsnud. OIleHKa YHCICHHOCTH TOMyJsaiud. J{nHamuka
nonyasuu 1 e€ peryisiuusa. buotuueckuil noreHnman nonyasuuu. MoenupoBaHue JTMHAMUKU
nonynsuu. Kpusble pocTa uuncieHHocTH momynsuud. Kpusble BbDKHMBaHUS. Perymsius



YUCIIEHHOCTU TMOMYJSALMHA: pOJb (PaKTOPOB, 3aBUCAIIMX M HE 3aBUCAIIUX OT IJIOTHOCTH.
OKojorudeckue crpareruu Buaos (I- u K-crparerun).

[Tonsatue 00 »HKoNMOrMUecKo Humie BUAa. Mecroobutanue. MHOroMepHas MOJEIb
skosornyeckor Humm JIx.M. Xaruuncona. Pazmepsl skonorndeckoil Humud. [loteHuumanbHas u
peann30BaHHAs HUILIN.

Bun xak cucrema nomymsiiuil. Apeanbsl BUAOB. BuIbl M HMX JKU3HEHHBIE CTPATErHH.
DKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTU TIOBEJIECHUS M MUTpalMil >KUBOTHBIX. bHoOjornueckue HWHBa3UU
YyKEpPOJHBIX BUOB.

JleMoOHCTpaL U

IToptper: Ix. M. XaTunHCOH.

Tabmuiel 1 cxeMbl: « DKOJIOTHUECKUE XapaKTePUCTUKU monyasuuny, «IIpoctpancTBenHas
CTPYKTypa nonymsiuun», «Bo3pacTHble mnupamMuisl nonyisiquun», «CKOpPOCTh 3aceleHus
MOBEPXHOCTU 3EMJIM Pa3Iu4YHbIMU OpraHuzMamu», «Mojens skonoruueckord Humm Jlx. U.
XaTuynHCOHAY.

O6opynoBanue: repOapuu paCTeHU, KOJUIEKIIUU KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucnocoOneHust ceMsH pacTeHUN K PACCETCHUIOY.

Tema 9. Jxos10rus cood1EecTB. IKOJOrH4YeCKHe CHCTEMBbI.

CoobmecTBa opraHu3MoB. buoreHo3 u ero cTpykrypa. CBsi3u MeXIy OpraHU3MamH B
OHOLICHO3E.

Okocucrema kak oTkpeiTas cucrema (A. JIx. Tencnum). DyHKUMOHANBHBIE OJIOKU
OpPraHuU3MOB B HIKOCHUCTEME: MPOIYIEHTHI, KOHCYMEHTHI, peAyleHThl. Tpoduveckue ypOBHH.
Tpoduueckue nenn u cetu. Abnorndyeckue OIOKK dKocucTeM. [10UBBI M WIIBI B 9KOCHCTEMAX.
KpyroBoport BelecTB U OTOK SHEPTUU B 3KOCUCTEME.

OcCHOBHBIE [TOKA3aTENHN IKOCUCTEMBI. buomacca u npoayKius. DKOJIOrH4eCKrue MUpPaMu bl
yucesl, OnomMacchl U SHEPTUU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOINECTB — CyKIeccuu. IlepBuuHble U BTOPUYHBIE CYKLECCHHM U HUX
NPUYMHBL. AHTPONOTEHHBbIE BO3JCHCTBUS Ha Cykieccud. KiuMakcHOe cOOOIIecTBO.
buopasHoobpasue u noaHoTa KpyroBopoTa BEIIECTB — OCHOBA YCTOMUYMBOCTH COOOIIECTB.

[TpuponHble 3KOCUCTEMBI. JKOCUCmEMbl 03€p U peK. DKocucmemvl Mopeu U OKeaHos.
DKrocucmemvl myHop, i1ecos, cmenetl, Ny CmvlHb.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. Arposkocucrema. ArponeHos. Pasnmuuus mexnay
AHTPOTIOTEHHBIMH M MIPUPOTHBIMU YKOCHCTEMAMH.

VYpboskocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opojckas ¢iopa u dayHa.
CunaHTpomnu3anus TopoJckoi (¢ayHbl. buomornueckoe #  XO3SHUCTBEHHOE 3HAUCHUE
arpo’KOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aWMOJEWCTBUHA  OpraHM3MOB B
sKkocucTteMax. Ponb kackadnoeo s¢hghexkma u 6u008-30upuxamopos (Kuouesvix 6udos) 6
@yukyuonuposanuu  dxocucmem. llepeHOC DHEPTUUM U  BEIIECTB MEXAY CMEXKHBIMU
HSKOCHUCTEMaMU. YCTOMUYMBOCTh OpPraHU3MOB, NOMYJISUMA M OSKOCUCTEM B  YCIOBHUAX
€CTECTBEHHBIX U aHTPONOT€HHBIX BO3JECHCTBUH.

Mexanuzmvl  6030eticmeusi  3a2pA3HEHUll  pA3HBIX MUNO8 HA  CYOOP2AHUBMEHHOM,
OpP2aHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOIOSUHECKO20
HOPpMUPOBAHUSL AHMPONO2EHHO20 B030eticmeusi. MeTOo0IOTUS MOHUTOPHHIA €CTECTBEHHBIX U
AQHTPOIOTEHHBIX 3KOCUCTEM.



JleMoHCTpauMu

IToptper: A. JIx. Tencnu.

Tabmuuel u cxemsl: «CTpykTypa OMOLIEHO3a», « DKOCHCTEMA MIMPOKOIUCTBEHHOTO JIECay,
«JKocucTeMa XBOWHOTO Jecay, «DyHKIMOHAIbHBIE TPYMNIbl OPraHU3MOB B HKOCHCTEME,
«KpyroBopor BemectB B 23kocucreMey», «llenu mnuTanus (macTOuIHAasl, JETPUTHAs)»,
«IKOJOTUYECKas MUPaMUJIa YUCEID», «IKOJIOTHYECcKas MupaMujia OuoMacch», « IKOJIOTHIecKas
nupampaa sHeprum», «OOpazoBanue Oosota», «llepBuynas cykueccus», «BoccraHoBieHue
Jeca mociie moxapa», «IKocUcTema 03epa», «ArpoueHos», «KpyroBopoT BeIIECTB M TOTOK
SHEPruu B arpoieno3ey, «IIpumepsl ypooIKOCUCTEM.

Ob6opynoBanue: repbapuy pacTeHUU, KOJUICKIUH HACEKOMBIX, yydella NTHUI[ U 3BEpeH,
repOapuu KyIbTYPHBIX U JUKOPACTYIIUX PACTCHUN, aKBAPUYM KaK MOJIEIIb SKOCUCTEMBI.

IIpakTuyeckasi padora «l3yueHue u onrcanre ypooIKOCUCTEMBI».

JladopaTropnasi padora «/3yueHue pazHOOOpa3us MEJIKUX MTOYBEHHBIX YJICHUCTOHOTHX B
pa3HbIX HIKOCUCTEMAX ).

IKCKypeusi «IKCKypCcHs B THIMYHBIN OnoreoneHo3 (B ayOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOJIOJIbHBII UM TOWMEHHBIH JIYT, 03€p0, O0JI0TO)».

IKeKypeust «IKCKYpCHsl B arpodKOCUCTEMY (Ha MOJIe WK B TEIUTMYHOE XO3SHCTBO)».

Tema 10. Buocdepa — rinodanbHas 3KkocucTeMa

buocdepa — obmemnanerapHas 00o0jg0Yka 3eMJIH, T/Ie CYIIECTBYET WJIHM CYIIECTBOBaJia
*u3Hb. PazButue npencrasienuii o buocdepe B Tpynax J. 3tocca. Yuenue B. U. Bepnaackoro o
ounocepe. O6mactu 6uocheps u e€ cocra. JKupoe BemecTBo 6uochepsl U ero PyHKIIUH.

3aKOHOMEPHOCTH CymecTBOBaHUS Onocheprr. OcoderHOCTH OMochepsl Kak TiodanbHON
skocucTeMbl. JluHammdeckoe paBHoBecue B Oumocdepe. KpyroBopoTel BemiectB U
OHoreoXMMHYECKHe HUKIBI (yriiepoa, a3ora). PurmMuuHocTh siBneHuii B Ouocdepe.

3onanbHOCTh OuOCchepsl. [lonarue o Ouome. OcHOBHBIE OMOMBI CYIIN: TYH/ApA, XBOHHBIE
Jeca, CMEUIaHHbIE U IIMPOKOJMCTBEHHBIE JIEca, CTENH, CaBaHHbI, IIyCThIHU, TPOIIMYECKHUE JIECa,
BBICOKOTOphsi. Knmnmar, pacTuTenbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

Ctpykrypa ¥ (QYHKIMS S>KHUBBIX CHCTEM, OIIEHKA WX PECYpPCHOTO TMOTEHIHaNna H
O6uochepHbIX QYHKIUI.

JleMoOHCTpaLun

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

Tabmunet u cxemsl: «['eocheps 3emnny», «KpyroBopot azota B mpupoje», «KpyroBopot
yriepojia B npupojzie», «KpyroBopot kucnopona B npuponae», «KpyroBopoT BoJbl B IPUPOIE»,
«OcHoBHBIE OuOMBI cymmny», «Knmumarunueckue mosica 3emum», «Tynapaw, «Taiiray,
«C™memannbii  secy, «lllupokonmucTBennbii yec», «Ctemb», «CaBanHHay, «llycThiHY,
«Tponmyeckuii mecy.

O6opynoBanue: repOapuu pacTeHUN pa3HbIX OMOMOB, KOJIEKIIMH KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kamouias cpeaa

DKOJIOTHYECKHE KPU3UChI W WX TpUYHHBL Bo3jaeicTBue demoBeka Ha Ouocdepy.
3arpsi3HeHue BO3MyIIHOM cpenpl. OxpaHa Bo3ayxa. 3arps3HeHHME BOAHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Pa3zpymienne nouBbl. OXpaHa NOUYBEHHBIX pecypcoB. MI3MeHeHne Kiumara.

AHTpOIIOTEHHOE  BO3JCIICTBHE Ha pPACTUTEIBHBIM M KUBOTHBIM Mup. OxpaHa
PaCTUTENHHOTO M KUBOTHOTO MUpa. OCHOBHBIC MPUHIIUIIBI OXPaHbl MPUPOIbl. KpacHble KHUTH.
Oco60 oxpansiembie npupojnsie Tepputopun (OOIIT). borannyeckue caabl U 300J0THYECKUE
MapKH.



OcHOBHbBIE TPUHIIUIIBI YCTOMYMBOTO PAa3BUTHUS YEJIOBEUECTBA U MPHUPOAbI. ParmoHnansHoOe
NPUPOJIONIONB30BAHUE M COXpaHeHHe Ouojoruueckoro pasHooOpazus 3emnu. OOmme
3aKOHOMEPHOCTH TJIOOATBHBIX IKOJIOTHYECKUX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpU3Hca
U €r0 BEpOSITHbIC OCTIEACTBHS.

Pa3BuTHe METOAOB MOHUTOPUHTA Pa3BUTHS ONACHBIX TEXHOTEHHBIX IPOLECCOB.
Cucmemnvle uccnedosanus nepexooa K pecypcocbepezaioujell U KOHKYPEHMOCHOCOOHOI
aHepeemuke. buonozuyeckoe pasnoobpasue u douopecypcuvl. Hayuonanvhvie ungopmayuontsie
cucmemvl, obecneuugarouue O00CMyn K UHDOPpMAYUU NO COCMOSHUIO OMOENbHLIX U008 U
axocucmem. OCHOBbI dKOpeadburumayuy IKOCUCmem 1 cnocooo8 Hopbovl ¢ OHUONOBPENCOEHUAMU.
Pexoncmpykyus mopckux u HazemHuix 5KOCUCmeM.

JleMoOHCTpaL U

Tabmuuplr u  cxembl: «3arpsizHeHue armocdepbl», «3arps3HeHre Truapocheps»,
«3arpsizHenure mouBbl», «llapHuxoBbiii  3ddexkT», «Ocobo oxpaHseMble NPUPOTHBIC
TeppuUTOpUNY, «MOAEIH YIPaBISIEMOTO0 MUPAY.

OoGopynoBanue: Qororpaduu  OXpaHSIEMbIX pPACTEHUH ¥ JKUBOTHBIX KpacHOW KHUTH
Poccuiickoit denepaiuu, KpacHoil KHUTH peruoHa.



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

JIMHHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHUS OOYYarOIIUMUCS
MPOrpaMM CPETHETO O0IIero 00pa3oBaHusl: TMYHOCTHEBIE, METAIIPEIMETHBIC U TIPESIMETHBIC.

B cTpykType JTUYHOCTHBIX Pe3yJbTaTOB OCBOCHHS MPOrPAMMBI MO OHOJIOTHH BBIICICHBI
CIICAYIONIME COCTABJIIONINE. OCO3HAHWUE OOYYAIONIMMHUCS  POCCHUHCKOW  TpakIaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIPEICICHHUIO,
Hanuyue momueéayuu K OOydeHHIO OWOIIOTHH, yeleHanpaeieHHoe pazeéumue BHYTPEHHUX
yOeXKIIEHUI JIMYHOCTH HAa OCHOBE KITIOYEBBIX IIEHHOCTEH M MCTOPUYCCKHUX TPAIMIIUN Pa3BUTHS
OHMOJIOTUYECKOTO 3HAHUS, 2OMOBHOCHb U CNOCOOHOCMb OOYYAIONIMXCSl PYKOBOJCTBOBATHCS B
cBOEeH ACATCIIbHOCTHU IIEHHOCTHO-CMBICIIOBBIMHU YCTaHOBKaMH, nprucymunumMu CUCTEMC
Ouonornyeckoro  o0pa3oBaHUSs, Haauyue NPABOCO3HAHUS ~ DKOJOTHUECKOW  KYIBTYPHI,
CnOCoOHOCMU CMAUMb EIH U CTPOUTH JKU3HEHHBIC TIJTaHBbI.

JIMYHOCTHBIC PE3YJIbTAThl OCBOSHHSI MPOTPaMMbI 110 OWOJIOTHUH JIOCTUTAKOTCS B C€IMHCTBE
y‘Ie6HOﬁ U BOCIIMTATECILHOU ACATCIIBHOCTH B COOTBCTCTBUHU C TPAAULIMOHHBIMU pOCCHfICKI/IMH
COMOKYJIbTYPHBIMH, UCTOPUUCCKUMU U JYXOBHO-HPABCTBCHHBIMH LCHHOCTAMMU, HNPUHATBIMH B
oOIIecTBE TpaBWIAMH W HOPMAaMHU TOBEICHHS M CIOCOOCTBYIOT IPOIECCaM CaMOITO3HAHHMS,
CaMOBOCIIUTaHMSI ¥ CAMOPA3BUTHS, PA3BUTUS BHYTPECHHEH MO3UIUH JIMYHOCTH, TATPUOTU3MA U
YBAXXEHUSA K 3aKOHY U IIPAaBOIOPSIAKY, YEJIOBEKY Tpylda U CTaplIeMy IIOKOJIECHHUIO, B3aUMHOIO
YBaXCHMU, GepemHoro OTHOILIICHUA K KYJIbTYPHOMY HaCJICOIUO u TpaguuusaM
MHOT'OHAIIMOHAILHOTO Hapoja Poccuiickoit deneparuu, mpupoie U OKPYKAOIICH cpee.

JIMYHOCTHBIE PE3yabTaThl OCBOCHHS YUEOHOTO npenMeTa «bHonorus» MOKHBI OTpaxarh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIONIUXCsl PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTPECHHEU
HOSHIII/I@ﬁ JIUYHOCTHU, cUCTEMOU IIEHHOCTHBIX OpHGHTaHHﬁ, MO3UTUBHBIX BHYTPCHHUX
yOeXAeHU, COOTBETCTBYIONIMX TPAJAUIMOHHBIM IIEHHOCTSIM POCCHICKOTO  OOIIECTBa,
pacuIipeHre XKU3HEHHOTO OIbITa U OMbITa ACSITENFHOCTH B IMPOIIECCE PeaTu3allid OCHOBHBIX
HaHpaBJ’IeHI/II\/’I BOCIIMTATEILHOU ACATCIBbHOCTH, B TOM YHCJIC B YaCTH.

1) rpaKIaHCKOro BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM TMO3UIUU  OOYYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTRA;

OCO3HAHUE CBOMX KOHCTHTYLHMOHHBIX IIpaB H O65[321HHOCT€I>1, YBAXXCHHUEC 3aKOHA U
MIPABOITOPSIJIKA;

TOTOBHOCTh K COBMECTHOI TBOPUECKOH NIEATEIHHOCTH MPHU CO3JaHUHU YUEOHBIX MPOEKTOB,
pelIeHnr y4eOHbBIX U TO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX HKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEENSATh COOCTBEHHYIO TO3HMIIMI0 TI0O OTHOIIEHWI0O K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSCHSATH €€;

YMEHHE YYUTHIBATh B CBOMX JCHCTBHSIX  HEOOXOAMMOCTH  KOHCTPYKTHBHOIO
B3aMMOJICHCTBUS JIOJEH ¢ pa3sHBIMU yOEXKIEHUSAMHU, KyIbTYPHBIMU [IEHHOCTSMU U COIUATBHBIM
TIOJIOKCHUEM;

TOTOBHOCTb K COTPYAHHMYECTBY B IPOHECCEC COBMECTHOI'O BBIIIOJIHCHHA y‘—Ie6HBIX,
MO3HABATENIBHBIX M UCCIEAOBATEIbCKUX 33Ja4, YBAXUTEIHHOTO OTHOILICHUS K MHEHHIO
OTIIIOHEHTOB NP 00CYXICHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJIEPIKAHUS;

TOTOBHOCTh K T'YMaHUTAapHOU M BOJIOHTEPCKOU IESTEIBHOCTH;



2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

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

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

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJIEHUE W pa3BUTHE
OMOJIOTUY, TOHUMAaHKS 3HAaUeHUs OMOJIOTUHU B IO3HAHUU 3aKOHOB MIPUPO/IbI, B )KU3HU YEJIOBEKa U
COBPEMEHHOT0 00I1IeCTBa;

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

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEN POCCUKCKOT0 HApOa;

c(hOpPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO ITOBEICHHUS;

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

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIEro;

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

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIFOYAs 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIECTBEHHBIX OTHOIIICHU;

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

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

5) d¢wusuyeckoro BocnuTaHus, (opMHpPOBaHMSA  KYJLTYPbl 3[0POBbSI M
3MOIMOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMAaHUE U peann3alus 3J0pOBOro U 06e30MacHOro oopasa *KU3HU (370pOBOE MUTAHUE,
COOJTII0/ICHNE TUTUEHUYECKUX TPABUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATHM U OTIHIXA,
perynsipHasi (u3WYECKas aKTUBHOCTh), O€peKHOro, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (DU3HUECKOMY U TICUXHUECKOMY 3/I0POBBIO;

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

OCO3HAHUE TOCJIEICTBUI U HEMPUATHS BPEIHBIX MPUBBIYEK (YMOTPEOJICHUS aIKOTOJIs,
HAapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPYAY, OCO3HAaHHE [IEHHOCTU MacTepCcTBa, TPYA000ue;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAIbHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH  TaKyHO
JeATETbHOCTb;

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

TOTOBHOCTb U CIIOCOOHOCTH K 00pa3oBaHUIO M CaMOOOpPa30BaHHIO HA MPOTHKEHUU BCEH
KU3HU;

7) IKOJIOrM4eCKOro BOCIIMTAHMS:



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

NOBBIIIIEHUE YPOBHSI SKOJIOTMYECKON KYJIbTYphl: HMpUOOpETEeHHE OIbITa IJIAHWPOBAHUS
HOCTYIIKOB M OLIEHKHM UX BO3MOJKHBIX ITOCIIEICTBUH JUIsl OKPY>KAIOLIEH Cpe/Ibl;

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

CHOCOOHOCTh HCIIOJIB30BATh MPHOOpPETaeMbIe IPU U3YYEHUH OMOJIOTMU 3HAHHS U yMEHUS
IpU pEHICeHUH MpOoOJieM, CBS3aHHBIX C PAIMOHAIBHBIM IPUPOIONOIB30BaHUEM (COOIIOCHNE
IpaBUJ MOBEJCHUS B INPHUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHsI B JKOCHCTEMaX,
OXpaHy BHJIOB, SKOCHUCTEM, Onochepsl);

AKTHUBHOE HEIPUATUE JEHUCTBHUM, IPHUHOCAIIMUX BpeI OKPYKAIOLICH IPUPOIHOM cpene,
yYMEHHUE TMPOTHO3MPOBATH HEOIArOMPUSATHBIE SKOJIOTHYECKHE IMOCIEICTBUS MPEANPUHUMAEMBIX
JICUCTBUI U MPEIOTBPAILLATH HX;

HQJIMYME PA3BUTOrO HKOJOTHMYECKOTO0 MBILIUICHUS, SKOJOTHYECKOW KYyJIbTYpbl, OIbITA
NEeSTEIbHOCTH  OKOJIOTUYECKOH  HAlpaBlIEHHOCTH, YMEHHUS pPYKOBOJCTBOBAaTbCS HMH B
MIO3HABATEIBHOW, KOMMYHUKATUBHOW W COLMAIBHON TNpPAaKTHUKE, TOTOBHOCTH K YYacTHIO B
IPAaKTUYECKOH J1eATeIbHOCTH SKOJIOTHYECKON HallPaBIeHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(OpMUPOBAHHOCTh ~MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHS HayKh W OOIIECTBEHHOW NPAKTUKHA, OCHOBAHHOTO Ha JHajore KyJIbTYp,
CHOCOOCTBYIOILIET0 OCO3HAHUIO CBOET0 MECTa B MOJUKYJIbTYPHOM MUDE;

COBEpILEHCTBOBAHUE A3bIKOBON U UUTATEILCKON KYJIbTYphl KaK CPEJCTBA B3aUMOAEHCTBUS
MEXY JIFOJIbMU | TTO3HAHUS MUPA;

NOHMMaHue cnenu(uku OMONOTMM KaKk HAyKd, OCO3HaHHMA €€ poiu B (HOPMUPOBAHHU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHUS, CO3/1aHUM LIEIOCTHOTO MPEACTaBICHUs 00 OKpYXKaroleM
MHUpEe KaKk O €IUHCTBE NPUPOAbI, YeIOBeKa U oOOIIecTBAa, B IO3HAHUM IPUPOAHBIX
3aKOHOMEPHOCTEH U pEIICHUH TPOOIEM COXPaHEHHs MPUPOTHOTO PABHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTH OMOJIOTHM I COBPEMEHHON LMBWIM3ALMU: O0eCreueHus
HOBOT'O YPOBHS pa3BUTHs MEAMIIMHBI, CO3JaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
pelatb pecypcHble MpoOIeMbl pa3BUTHsI YEJIOBEUECTBA, MOMCKA MyTeH BBIX0JIAa U3 III00aIbHBIX
HKOJIOTMYECKUX NPOoOJieM U oOecreueHus nepexoaa K yCTOWYMBOMY Pa3BUTHUIO, PAllUOHATILHOMY
UCTIOJIB30BaHUIO TIPUPOIHBIX PECYPCOB B (HOPMUPOBAHHUIO HOBBIX CTAHIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJOIMYECKMX 3HAHMM B LIEJSX MOBBIMIEHUS OOIIei
KYJIBTYpbl, €CTECTBEHHO-HAy4HON TIpaMOTHOCTH, KaK COCTaBHOH YacTH (PyHKIIMOHAIBbHON
rPaMOTHOCTH o0yyarouxcs, GopMHUpyeMOil Ipu U3y4eHUU OUOJIOTHH;

MOHMMaHHWE CYIIHOCTH METOJOB MO3HAHMWS, HCIIOJIB3YEeMbIX B E€CTECTBEHHBIX HAyKax,
CHOCOOHOCTH HCMOJb30BaTh IMOJydaeMble 3HAHMS MU aHalIW3a M OOBACHEHWs SBJICHUHN
OKPY’KAaIOIIer0 MHpa M HPOMCXOJAIIMX B HEM H3MEHEHMH, yMEHHUE JaenaTb OO0OCHOBaHHBIE
3aKJIIOUYEHUSI Ha OCHOBE HAyuyHbIX (DAKTOB M HMEIOIIMXCS JaHHBIX C LENbI0 IMOTYYSHHS
JIOCTOBEPHBIX BBIBOJIOB;

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

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

TOTOBHOCTh M CHOCOOHOCTh K HENpPEphHIBHOMY OOpPa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIIOJIYYEHHUIO HOBBIX 3HAHMHM 1O OHOJOTMHM B COOTBETCTBUU C IKHU3HEHHBIMU
MOTPEOHOCTSIMHU.



METANPEIMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe pe3yNbTaThl OCBOCHHUs y4eOHOro mpeamera «bBHOJIOTHS» BKIIOYAIOT:
3HaYuMble g (OPMHUPOBAHHS MHPOBO33PEHHS OOYYAIOMIMXCS  MEXKIUCIUIUIMHAPHBIC
(MeXnpeIMeTHbIE) O0IIeHAYYHbIE TTOHATHS, OTPAXKAIOIIKE LIEJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(UKy METOJIOB IMO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBIICHUE, TPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIeJOBaHUEe, HAOIIOJEHNE, W3MEpPEHUE, SKCIEPUMEHT U JIpYrHe); YHHBEpCalibHbIC
yueOHbIe JeicTBUS (TMO3HAaBaTeIbHbIe, KOMMYHUKATUBHbBIC, PETYISTHUBHBIC), 00ECIEUNBAOIINE
dbopmupoBanrne (PyHKIMOHAIBHON TPAMOTHOCTH M COIMATBHONW KOMITETEHITUH OOYyYarOlTUXCS,
CIOCOOHOCTh o0yJaromuxcs HCII0JIb30BaTh OCBOCHHBIE MEXIUCIUTIITUHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaJbHble YyueOHBbIC JACWCTBHUS B I103HABATEIHHOW U
COLIMAJILHOM MPaKTHKE.

B pesynprare wu3ydeHus OWOJIIOTMM Ha YpOBHE CPEIHEro OO0mero oOpa3oBaHWs Yy
oOygaromerocss Oyayr copMupoBaHBI MMO3HABATEIBHBIC YHUBEPCAIbHBIC y4eOHBIC IEHCTBUS,
KOMMYHHUKATHBHbIE YHUBEpCaJbHbIC Y4eOHbIE JEWUCTBUS, PETYIATUBHBIE YHHUBEPCAIbHbBIE
yueOHbIe AeMCTBUSI, COBMECTHASI I TEIBHOCTD.

MeranpeameTHbie pe3ysbTaTbl OCBOCHUS MPOrpaMMbl CpeIHEro o01iero oOpa3oBaHHS
JIOJKHBI OTPaXkaTh:

OByaieHHe YHHBEPCAJIbHBIMH Y4eOHBIMU N03HABATEJIbHBIMU JACHCTBHAMM:

1) 6a3oBbIe JOrHYECKHE AeHCTBHUS:

CaMOCTOSITENILHO (DOPMYJITMPOBAaTh M aKTYyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIIOJIb30BaTh TP OCBOCHUM 3HAHUW TPHUEMBI JIOTHYECKOTO MBIIUICHUS (aHaAIN3a,
CUHTE3a, CpaBHEHUs, Kiaccudukauu, 0000IIeHus1), PaCKpPbhIBaTh CMBICT OHOJIOTHYECKHUX
MOHSTUN (BBIIEATh UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATh CBSI3U C APYTUMU TOHATHUSMU );

OTIPENIETIATh 1LEeNN JeATeTbHOCTH, 3aJlaBas MapamMeTpbl W KPUTEPUU HX JIOCTHIKECHHUS,
COOTHOCHUTD PE3YJIbTATHI ACATEIHHOCTH C MTOCTaBICHHBIMHU IIECIISIMH;

UCIIONIb30BaTh OMOJIOTHYECKHUE TOHSITHS ISl OObACHEHUs (AKTOB U SIBICHUU KUBOU
MIPUPOIBL;

CTPOUTH JIOTMUECKHE pacCyXkAcHUs (MHIAYKTUBHBIE, JEIYKTUBHBIC, [0 aHAJIOTHUH),
BBISIBJIATh 3aKOHOMEPHOCTH W TPOTHUBOPEYMS] B PACCMATPUBAEMBIX SIBJICHUSX, (POPMYIHpPOBATH
BBIBO/IbI U 3aKJIIOUEHUS;

MPUMEHSATh CXEMHO-MO/JIEIbHBIE CPEACTBA AJIA MPEACTABICHUS CYIIECTBEHHBIX CBA3EH U
OTHOIIIEHUN B M3y4aeMbIX OMOJOTHYECKUX OOBEKTaX, a TaKKe MPOTUBOPEUMM Pa3HOTO poja,
BBISIBJICHHBIX B Pa3JIMYHBIX MH(POPMAIIMOHHBIX UCTOYHUKAX

pa3pabaThIBaTh TUIAH PEHICHHs TPOOJIEMBI C YUETOM aHAIN3a UMEIONUXCSI MaTepUATbHBIX
Y HEMaTepHaAIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JIEATEIBHOCTH, OIEHWBATh COOTBETCTBHE PE3YJIHTATOB IIEIM,
OIICHUBATh PUCKH MOCIIEACTBHUI TSI TEIBHOCTH;

KOOPJIMHHUPOBATh M BBIMOIHATH pPabOTy B YCJIOBHUSIX pPEaTbHOTO, BHUPTYalbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEaTUBHOE MBITIUNICHUE MTPH PEIICHUH KU3HEHHBIX TTPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKUE IeHCTBUS:



BJIQ/IETh HABBIKAMHM y4€OHO-HCCIIEOBATENLCKON U MPOEKTHOM AESITeNbHOCTH, HaBbIKAMU
pasperieHus: npoodsieM, COCOOHOCTBIO U TOTOBHOCTBHIO K CAMOCTOSITEIEHOMY ITOMCKY METOJIOB
pelIeHUs IPAKTUYECKUX 3a/a4, IPUMEHEHHUIO Pa3IMUHbIX METOJI0OB IT03HAHUS;

HCIOJIb30BaTh PAa3jMuYHbIE BHUABI ACSITEIBHOCTU IO TMOJYYEHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAllUY, MPEOOpPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE MPHU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX IPOCKTOB;

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

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 33Jaud B 0OpA30BaTEIbHON NEATEIBHOCTH U
KU3HEHHBIX CUTYalLUsX;

BBISBJISITH [IPUYMHHO-CIICACTBEHHbIE CBSI3M U aAKTyaJM3UpOBaTh 3ajady, BbIABUIaTh
runore’y e€ pelieHusl, HaxOOuTh AapryMEHThl JUIs JI0Ka3aTelbCTBAa CBOMX YTBEPIKICHUH,
3aJaBaTh MapaMeTpbl U KPUTEPUH PEIICHUS;

QHAIN3UPOBATh IIOJYYEHHBbIE B XOJE€ PpELICHUS 3aJaud pPe3yiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

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

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

YMETh UHTErPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BbIIBUTaTh HOBBIE WUJEH, IpEAJararb OpUTMHAJIbHBIE MOJXOAbI U PEUICHMs, CTaBUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ undgopmanmeii:

OPUEHTUPOBATHCS B PA3NUYHBIX MCTOYHHKAX HH(pOpMamuu (TeKcTe ydeOHOro mocoows,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTMYECKUX CIIOBApSX U CHPABOYHMKAX, KOMIIBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIM3UpPOBaTh HH(GOPMALMIO DPAJIMYHBIX BUIOB U (QOpM
IIPEJICTaBICHUS], KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HENPOTUBOPEUNBOCTb;

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

pUOOpETaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIOJIB30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTHUMalbHYIO (OpMYy TNpeACTaBICHUsS OHOIOTHYECKON
uH(popManuu (cxemsl, rpaduKu, JuarpaMmmbl, TAOJIUIIbI, PUCYHKH U JIPYTrOe);

WCIIOJIb30BaTh HAy4YHBIM S3BIK B KA4eCTBE CpEJCTBa NpH padboTe ¢ OMOJIOTHYECKON
uHpopMaLrell: TpUMEHATh XUMHUYECKHe, (PU3NYecKHe U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, ab0peBHaTypy, HOMEHKIATypy, MCIIOJIb30BaTh U INPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIQJIETh HABbIKAMH pAClO3HABaHUS U 3alIMTHl HMHQOpMAIUU, HHYOPMALIMOHHON
0€3011aCHOCTH JTUYHOCTH.

OBi1aieHHe YHUBEPCAJILHBIMA KOMMYHUKATHBHBIMH A€l CTBUSIMH:

1) obenne:

OCYIIECTBIISATh KOMMYHHKAIIMN BO BCEX cdepax KM3HU, aKTUBHO y4acTBOBaTh B AHAlore
WIN JIUCKYCCUU TI0 CYILIECTBY 00CY)XJaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATH
CYXJIEHUS OTHOCHUTENIBHO BBINIOJHEHUsI IIpe/ylaraeMoi 3ajadyd, YYUTBIBaTh WHTEPECHl U
COTJIACOBAHHOCTD MO3UIUHN APYTUX YUaCTHUKOB JHANIOTa I JUCKYCCUN);



pacrio3HaBaTh HeBepOalbHBIE CPEICTBA OOLICHMS, MOHMMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOSHUKHOBEHHUSI KOH(IMKTHBIX CUTYallud, YMETh CMAT4aTh KOHQIIUKTHI U
BECTH I1EPErOBOPHI;

BJIAJI€Th PA3JIUYHBIMU CIIOCOOAMU OOILEHHUS M B3aUMOJEHCTBHS, MOHHUMATh HAMEPEHUs
JpYTuX JOAEH, NPOSIBIATh YBAXUTEIbHOE OTHOLIEHHE K COOECEHUKY U B KOPPEKTHOH (opme
(bopMyIHpPOBaTH CBOU BO3PAKECHHUS;

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

2) coBMeCTHAs 1eITeILHOCTD:

NOHMMATh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHUIYaJIbHONH pabOThI IpU
peleHn: OMONIOTUYECKON MPOoOIeMbl, 000CHOBHIBATh HEOOXOAUMOCTh MPUMEHEHHS TPYIIOBBIX
(GbopM B3aMMOAEUCTBUS NIPH PELLICHUH y4eOHOM 3aauu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX ICHCTBUH ¢ yd4y€TOM OOIIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 UJ€Ha KOJUIEKTHBA,

OPUHUMATh IEJIM COBMECTHOW JEATENbHOCTH, OPraHW30BHIBATh W KOOPIMHHUPOBATH
JefcTBUs MO €€ JOCTMXKEHHUIO: COCTaBNIATh IIaH JEMCTBUM, pacnpeAeisTh poJid € y4ETOM
MHEHHUH YJaCTHUKOB, 00CYKaTh Pe3yJIbTaThl COBMECTHOI paboThI;

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

Ipe/ylaratb HOBBIE INPOEKTHI, OLEHMBATh WUJEH C MO3MLUU HOBHU3HBI, OPUTMHAIBHOCTH,
IPAaKTUYECKON 3HAUUMOCTH;

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

OBJaleHHe YHUBEPCAJIbHBIMM PeryisTHBHBIMH 1eHCTBUAMM:

1) camoopranu3amusi:

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

BbIOMPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH 1LIEJIeBbIe M CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX M IOCTYIKAX IO OTHOLIEHUIO K >KUBOM IMPHUPOZAE, CBOEMY 3I0POBBIO0 U 3I0POBBIO
OKpPYXKarOIIHX;

CaMOCTOSITENIbHO OCYILLECTBIISTh MO3HABATEIbHYIO JESATEIbHOCTh, BBIABIATH MPOOJIEMBI,
CTaBUTh U (QOPMYJIUPOBaTH COOCTBEHHBIE 3aJa4M B 0Opa30BaTENbHOW JESITEIbHOCTH U
KU3HEHHBIX CUTYaLlUsX;

CaMOCTOSITENIbHO COCTABJISATH IUIAH PElIeHUsl IPoOJIeMBbl C YIETOM HUMEIOIINUXCSl PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUM;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacuIMpsATh paMKH Y4eOHOT0 IIpeMETa Ha OCHOBE JIMUHBIX MPENNOYTeHUH];

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

OIICHUBATh MMPHOOPETEHHBIN OIIBIT;

CHoCcoOCTBOBATh (POPMUPOBAHHIO U TPOSIBICHUIO IIMPOKOM SPYIUIIMH B PA3HBIX 00JACTIAX
3HAaHUH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEeNbHBIN U KYJIbTYpHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIEHKY HOBBIM CHUTYAIlHsIM, BHOCHUTH KOPPEKTHBHI B JICATEIHHOCTH, OIEHHBATH
COOTBETCTBHUE PE3YyJIbTATOB LIETSIM;



BJIa/IETh HaBBIKAMH MMO3HABATEIbHON peIeKCUu KaK OCO3HAHUSI COBEPILAEMbIX JEUCTBUN
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;
MPUHUMATh MOTHUBBI U apTYMEHTBI JPYTUX MPU aHAJIU3€ PE3YJIbTaTOB JEATEIbHOCTH;
3) npuHATHE ceds1 U IPYTrux:
NpUHUMATD ce0sl, TOHMMAast CBOM HEIOCTATKU M IOCTOUHCTBA,
MPUHUMATh MOTHUBBI U apTYMEHTHI IPYTHX IIPU aHAIHU3E PE3yNbTaTOB AEATEIbHOCTH;
pU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIIUOKU;
pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C MO3UIMH APYroro YeJIOBEKa.
HPEAMETHBLIE PE3YJIbTATHI

[IpenmerHble pe3ysbTaThl OCBOEHUS colepKaHMs ydeOHoro mpeamera «buosorus» Ha
yriyOoJIEHHOM YPOBHE OPMEHTHPOBAHBI HAa o0ecriedeHre MpoPUIbHOTO 00yIeHHST 00yUYarOmUXCs
Oouonornu. OHM BKJIIOYAIOT: CreUU(pUYECKUEe Ml OMOJOTMM HAy4YHbIE 3HAHHS, YMEHUS U
CIocoObl JEMCTBUM MO OCBOECHHIO, HMHTEPHpPETAMUd U NIPEeoOpa3OBaHUIO 3HAHWM, BHJIbI
NEeSITEAbHOCTH MO IOJYYEHHIO HOBBIX 3HAHMH M MX HNPHUMEHEHHIO B PA3JIMYHBIX Y4eOHBIX, a
TaK)K€ B PEAJIbHBIX )KU3HEHHBIX CUTyalusax. [IpeamerHble pe3yapTaTsl IPEACTABICHBI 110 FOJ1aM
U3YYEHHUS.

[IpenmeTHble pe3ynbTaThl OCBOEHHUs yueOHoro mnpenmera «buonorus» B 10 Kaacce
JOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTb 3HAHUH O MECTE M POJIM OUOJIOTUU B CHCTEME €CTECTBEHHBIX HAyK, B
(OpMUPOBAHUM E€CTECTBEHHO-HAYYHOM KapTUHbl MHpa, B IIO3HAHUU 3aKOHOB MPHUPOABI U
pelIeHnH IpodIIeM pallMOHAIBHOIO IPUPOIOTIOIB30BaHUS, O BKJIAJE POCCUNCKUX U 3apyOEKHBIX
yu€HBIX B pa3BUTHE OMOJIOTUY;

BJIaJICHUE CHCTEMOW OMOJIOTMYECKUX 3HAHUH, KOTOpas BKJIKOYAeT: OCHOBONOJArarolue
OMOJOTMYECKHEe TEPMHUHBI U TOHATUS (PKU3Hb, KJETKa, OpraHu3M, MeTaboiu3M, IOMEeocTas,
CaMOpEeTyJISILMSL, CaMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
O6uonornyeckne Teopun (knetouyHas Tteopus T. IlIBanna, M. Ilnelinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HacneAcTBeHHOCTH T. Moprana), yuenus (H. 1. BaBunoBa — o neHTpax
MHOT000pa3usi U MPOUCXOKIACHUS KYJIbTYPHBIX PAaCTEHMI), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
MEPBOIO MOKOJIEHMS, pacIIeIJICHUs, YUCTOTHI FraMeT, HE3aBUCUMOro HaciieoBanus I'. Menzens,
TOMOJIOTHYECKUX PSJIOB B HacleACTBeHHOM u3aMeHuumBocth H. M. BaswmiioBa), mpuHLIHIBI
(KOMIUIEMEHTAPHOCTH);

BJIa/ICHHE OCHOBHBIMHM METOJaMH HaY4YHOI'O MMO3HAHUS, UCIOJIb3YEMBIX B OMOJIOTMYECKHX
MCCJIEIOBAHUSX JKUBBIX OOBEKTOB (OMUCAaHUE, U3MEpPEHUE, HAOMIOCHUE, DKCIIEPUMEHT);

YMEHHE BBIACIATh CYLIECTBEHHBIE NPU3HAKU: BUPYCOB, KJIETOK IPOKAPHUOT U DYKAPHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4ucie OakTepuil, rpuOOB, pacTeHHIA,
’KMUBOTHBIX U Y€JIOBEKa, CTPOCHHS] OPraHOB U CHUCTEM OpPraHOB PACTEHUM, )KMBOTHBIX, YEIOBEKA,
MIPOLIECCOB  JKU3HEAEATEIbHOCTH, MPOTEKAIOIMX B OpraHU3Max pacTeHHM, J>KUBOTHBIX U
4eJI0BeKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BEIECTB (METa00IM3M), IPEBPAILICHUS] SHEPTHH,
OposkeHHsl, aBTOTPO(HOro M reTepoTpoHOr0 TUMOB MUTAHMS, (POTOCHMHTE3a M XEMOCHHTE3a,
MUTO3a, Meii03a, raMeToreHesa, IMOpruoreHe3a, MoCTIMOPHUOHAIBHOIO Pa3BUTHS, Pa3MHOKEHUS,
WHAMBUAYAJIbHOTO pa3BUTHs OpraHu3Ma (OHTOTeHe3a), B3aWMOJEWCTBUS T'€HOB, IeTepo3Huca,
UCKYCCTBEHHOT'O 0TOODPA;



YMEHHME YCTAHABIMBATh B3aUMOCBSI3M MEXAYy OpPraHOMJaMU KJIETKH U HUX (YHKIHSIMH,
CTPOCHHEM KJIETOK Pa3HbIX TKaHEeW U X (QYHKIUSIMHU, MEXy OpPTaHaMU U CUCTEMaMH OPTaHOB Y
pacTeHHi, >KUBOTHBIX M YeEJIOBEKa M HX (QYHKUUAMH, MEXKAY CHCTEMaMH OPTraHOB M HX
GyHKIUAME, MEXAY JTanaMu oOMeHa BEIIeCTB, dTalaMHM KIJIETOYHOTO LHKJIA U KU3HEHHBIX
[UKIOB OPraHu3MOB, JTalaMd AMOPUOHAILHOTO PpA3BUTHUS, TEHOTUIOM U (DEHOTHUIIOM,
¢deHoTunom u (hakropamu cpeapl OOUTAHUS;

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

YMEHHE UCIOJIB30BaTh COOTBETCTBYIOUINE apryMEHTbI, OMOJIOTHYECKYIO0 TEPMUHOJIOTHIO U
CHUMBOJIMKY JIJIS TOKa3aTeIbCTBA POACTBA OPTaHU3MOB Pa3HBIX CUCTEMATHUECKUX TPYIIIL;

YMEHHUE pelaTh OWOJIOTHYECKHE 33aJa4H, BBIIBIATh MNPUYUHHO-CIECICTBEHHBIC CBS3U
MEXJy HCCIEIyeMbIMH OHOJOTMYECKUMH TpOIlecCaMd U SBJICHUSMH, JellaTh BBIBOABI U
MIPOTHO3bI HA OCHOBAHMH IOJIyY€HHBIX PE3yJIbTaTOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKUE pabOThl, COONIOAATh MpaBHia MPU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYIOBaHHUEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATh HX HKCHEPUMEHTATbHBIMU CPEACTBAMU,
dbopMynupys 1elb UCCIeA0BaHNUs, aHATM3UPOBATH MMOJYYCHHBIE PE3YNIbTAThl U JIeNIaTh BBIBO/IBI,

YMEHHE y4acTBOBaTh B YUEOHO-HCCIENOBATEIbCKONW paboTe 1Mo OMOJIOTHH, SKOJIOTHU U
MeIUIHe, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, M MyOJIMYHO IMPEICTABISATH
MOJTy4YEHHBIEC PE3YJbTAThl HA YYCHUUYECKUX KOH(EPEeHIINSIX;

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

YMEHHE OCYLIECTBIISATh OCO3HAHHBIN BBIOOp Oyayiiel mpodecCHOHaIbHOM AesITeNbHOCTH B
obnactu OMOJIOTUU, MEIUIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEIbCKOTO XO35HCTBA, MHUILIEBOI
NPOMBIIIICHHOCTH, YIIyOJIATh TO3HABaTEeNbHBIA HMHTEPEC, HANPABICHHBIM Ha OCO3HAHHBIN
BBHIOOpP COOTBETCTBYIOIIEH TMpodeccCud U TPOAOIKEHHE OHOJOTUYECKOro o0pa3oBaHUsS B
OpraHu3alUsIX CPEeAHEro NPOoPeCcCHOHATBHOTO U BhICIIET0 00pa30BaHusl.

[IpenmerHble pe3yabTaTbl OCBOCHHUs ydeOHoro mnpeamera «buonorus» B 11 Knacce
JIOJDKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTh 3HAHHUI O MECTE M POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAYK, B
GbOopMUPOBAaHUN COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHBI MHpa, B TMO3HAHUU 3aKOHOB
OPUPOJBI U PEIIEHUH HKOJOTHYECKUX MpOOJeM 4YeloBeYecTBa, a TAKKe B PEIIEHUH BOIPOCOB
palMOHATFHOTO TPUPOIONONBF30BaHUs, U B (OPMUPOBAHMHM IIEHHOCTHOTO OTHOIIEHHS K
npupose, oOLIECTBY, YEJIOBEKY, O BKJIaJ€ POCCUHCKHUX M 3apyOeKHBIX Y4EHBIX-OMOJIOTOB B
pasBUTHE OMOJIOTHHY;

yYMEHHUE BIIa/IleTh CUCTEMOM OMOJIOTMYECKMX 3HAaHUM, KOTOpas BKJIIOYAET ONpENeNICHUs U
MOHMMaHHUE CYINTHOCTH OCHOBONOJATalOMIUX OWOJIOTHYECKUX TEPMHHOB M TIOHATHHA (BUI,
sKocucTteMa, Ouocdepa), Oumosormueckue Tteopuu (dBomonMoHHAs Teopus Y. JlapBuHa,
CUHTeTHUecKass Teopus sBomorun), ydenus (A. H. CeBepmoBa — 0 MyTsSX U HaNpaBICHUSX
sBomtonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus [x. Xapau
u B. BaitnGepra, 3aponpimeBoro cxoactBa K. M. bopa), mpasuna (Muanmyma lO. JInbuxa,
AKOJIOTHYECKON MTUPaMUIbl YHEPTUN ), TUIIOTE3bI (THnoTe3a «mupa PHK» V. I'unbepTa);

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



HaOJI0IeHNE, YKCIIEPUMEHT), CIIOCOOaMU BBISBICHHUS M OLIEHKH AHTPOIOI€HHBIX M3MEHEHUH B
IIPUPOJIE;

YMEHHME BBIACIATh CYLUICCTBEHHbIE NPU3HAKU: BHUAOB, OMOIrE€OLEHO30B, JKOCUCTEM U
O6uocdeppl, CTaOUIM3UPYIOILEro, MABMKYLIEIO U pa3pbIBAIOIIErO €CTECTBEHHOro 0TOopa,
JIJIONATPUYECKOT0 U CUMIIATPUUYECKOTO BUJI000pA30BaHUs, BIUSHUS ABHKYIIHUX CHII SBOJIIOLIUU
Ha TeHO(OH]| MOIMYJISALUHN, TPUCIOCOOICHHOCTH OPTaHU3MOB K cpefe OOWMTaHMs, YepeOBaHUS
HaIpaBJICHUH 3BOJIIOLUHU, KPYTOBOPOTA BELECTB U MIOTOKA SHEPTUU B IKOCUCTEMAX;

YMEHHME YCTAaHABIMBaThb B3aMMOCBA3M MEXAY IPOLIECCAMHU DSBOJIIOLMM, ABMKYIIUMU
CHJIaMH aHTPOIOr'€HE3a, KOMIIOHEHTAaMH Pa3IMYHbIX SKOCHCTEM U IPUCHOCOOIECHUSAMHU K HUM
OpraHU3MOB;

YMEHME BBISIBIISITh OTJIMYUTEIbHBIC IPU3HAKU JKUBBIX CUCTEM, IIPUCIIOCOOJEHHOCTh BUI0B
K cpeie oOuTaHMs, aOMOTUYECKMX M OMOTHMYECKHMX KOMIIOHEHTOB 3KOCHCTEM, B3aHMMOCBs3eH
OpPraHU3MOB B COOOIECTBAX, AaHTPOIOI'€HHBIX U3MEHEHHH B 9KOCHCTEMAaxX CBOEH MECTHOCTH;

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

YMEHHME pellaTh OUOJIOTMYECKUE 3aJaud, BBISABISATb NPUYUMHHO-CIIEICTBEHHBIE CBS3U
MEXIy HUCCIeAYeMbIMH OHOJIOTMYECKUMHU HpOLlECCaMM U SBJICHMUSMH, Je€JaTh BBIBOJBl U
IIPOrHO3bI HA OCHOBAHMH IIOJIyYE€HHBIX PE3YyJIbTaTOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M TPAKTHYECKUE pabOThI, COONIIOIATh MpaBHia TPU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYIOBaHHUEM;

YMEHME BBIIBUIaThb THUIOTE3bl, IMPOBEPATh HMX DKCIEPUMEHTAIbHBIMU CPEACTBAMH,
bopmMynupys 1elb UCCIeI0BaHMs, aHAJM3UPOBATh OJYUYECHHBIE PE3Y/IbTaThl U JIeJIaTh BHIBOJIBI,

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

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

YMEHHUE OCYLIECTBIATh OCO3ZHAHHBIN BBIOOP Oyaylei mpodeccuoHanbHON AESITEIbHOCTH B
o0mactd  OMOJOTMM, SKOJOTMH, TPHPOJIONONIL30BAHUS, MEIULHUHBI, OHOTEXHOJOTHH,
NICUXOJIOTHH, BETEPUHAPUH, CEIbCKOTO XO3SMCTBA, MUIIEBOM MPOMBIIIJICHHOCTH, YIIyOIsTh
MO3HABATENIbHBII MHTEpEC, HampaBiICHHBIH Ha OCO3HAHHBIA BBIOOP COOTBETCTBYIOLIEH
npodeccun U MPOJOJDKEHHE OHOJIOrMYecKoro oO0pa3oBaHHsS B OPraHU3aLUAX CPEIHEro
npo¢eCcCHOHATIBHOIO U BBICIIET0 00pa30BaHusl.



TEMATHYECKOE INTAHUPOBAHHME 10 KJIACC

JIeKTPOHHbIE
(undposbie)
KounyecTBO 4acoB oOpa3oBaTe/ibHbIE
HaunmeHoBaHue pa3jiesioB U TeM
Ne ni/m pecypcbl
MporpamMmblI
Beero KonTpoabHbie IIpakTHyeckue
padoThI padoThI

1 Buosnorus kak Hayka https://m.edsoo.ru/7f41cc74
2 JKuBbIe CHCTEMBI U MX H3Y4CHHE https://m.edsoo.ru/7f41cc74
3 Buosorus kieTku 0.5 https://m.edsoo.ru/7f41cc74
4 XUMuYecKkasi OpraHu3alus KIeTKU 10 1 https://m.edsoo.ru/7f41cc74
5 CtpoeHue U QyHKIIMU KICTKH 8 2 https://m.edsoo.ru/7f41cc74
6 OOMCH BEILCCTB U NPCBPAIIICHIC SHEPTHH B 9 1 https://m.edsoo.ru/7f41cc74

KJIETKE
7 H,_aCHeHCTBeHHaﬂ MH(OPMALILA H peaH3ALLIS 9 0.5 https://m.edsoo.ru/7f41cc74

e€ B KIIeTKE
8 Ku3HEHHBIH UK KIIETKH 6 1 1 https://m.edsoo.ru/7f41cc74
9 Ctpoenue n pyHKIIMU OPraHU3MOB 17 1.5 https://m.edsoo.ru/7f41cc74
10 Pa3MHOXKeHNE U pa3BUTHE OPTaHHU3MOB 8 1.5 https://m.edsoo.ru/7f41cc74

T _
11 CHETHIA ~ Hayka 0 HaGICACTREIHOCTH 1 2 0.5 https://m.edsoo.ru/7f41cc74

HU3MEHYHUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTHU HACIEACTBEHHOCTH 10 1 https://m.edsoo.ru/7f41cc74
13 3aKOHOMEPHOCTH H3MEHYHNBOCTH 6 1 https://m.edsoo.ru/7f41cc74
14 I'enetuka yenoBeka 3 0.5 https://m.edsoo.ru/7f41cc74
15 Cenexiusi OpraHu3MOB 4 1 https://m.edsoo.ru/7f41cc74
16 brotexHonorus U CUHTETHYECKass OMOIOTHs 4 https://m.edsoo.ru/7f41cc74



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
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HToroBast KOHTpoOJIbHASA paboTa

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

102

13




11 KJIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM
Ne n/n Konrpoabnsbie | Ipakruueckue | (undposbie)
IporpamMmaI Bceero
padoThI paboThI oOpasoBaTe/bHbIE
pecypchl
3apoxACHUE U PA3BUTUE IBOFOIMOHHBIX bubmmoreka [JOK
1 . 4 1
NpeCTaBICHUN B OMOIOTHH https://m.edsoo.ru/7f41cc74
2 MUKpPO3BOIIOLUS U €€ pe3yJIbTaThI 15 2 bubmmorexa [IOK
P t pesy https://m.edsoo.ru/7f41cc74
3 Maxkpo3BOoIIOLHS U €€ Pe3yJIbTaThl 7 bubmmorexa [IOK
P t pesy https://m.edsoo.ru/7f41cc74
4 [IpoucxoxneHue u pa3BUTHE KU3HU HA 16 15 Bbu6moteka [JOK
3emie ' https://m.edsoo.ru/7f41cc74
5 IIpoucxoxaeHne 4ea0BeKa — aHTPOIIOTCHE3 11 1 bubmorexa LIOK
p A p https://m.edsoo.ru/7f41cc74
N el B 1 s | oo ox
°p MO . 71op . 3Me cnere ' https://m.edsoo.ru/7f41cc74
C OKpYXKarollen cpeaon
bu6nmorexa LIOK
7 I 10 05
JKOIOrHs BII0B H NOMy ALK https://m.edsoo.ru/7f41cc74
bubanoreka LIOK
8 0] 0 10 15
PTATHIMBL 1 Cpefia OOHTaHHA https://m.edsoo.ru/7f41cc74
9 DKOJIOTHS COOOIIECTB. DKOJIOTHUECKHE 13 05 but6mmorexa [IOK
CHCTEMBI ' https://m.edsoo.ru/7f41cc74
bubnunorexa LIOK
10 b — 6
Hochepa — ro0ankHAs SKOCHCTEMa https://m.edsoo.ru/7f41cc74
11 YenoBek U OKpysKarolas cpeaa 6 bubmuotexa [IOK



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

https://m.edsoo.ru/7f41cc74

12 HtoroBoe KOHTPOJILHOE TECTUPOBAHUE

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102

7.5



https://m.edsoo.ru/7f41cc74




IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
Hara DJIeKTPOHHBbIE HU(PPOBHIE
KounvecTBO 4acoB u3yyeHusi | oOpasoBaTe/ibHbIE pecypchbl
Ne
Tema ypoka
n/n Konrpoa | Ilpakruu
Bcero | bHbIE ecKue
padoThI padoThI
Buosiorus kak KOMIUICKCHAsT HayKa https://academy-
1 U KaK 4acTh COBPEMEHHOI'O 1 content.myschool.edu.ru/lesson/5¢523154-
o01iecTBa 8bfa-4fdf-bdf8-fb62770d3862
https://academy-
2 JKuBble crcTEMBI M HX CBOICTBA 1 content.myschool.edu.ru/lesson/c45176a3-
2766-4ff7-b293-4b9d940ff6de
YpoBHEBas OpraHu3aIus KUBbIX hitps://academy-
3 N 1 content.myschool.edu.ru/lesson/15bc113d-
cab1-4730-8ca3-8c3862e30f75
Hcropust OTKpBITUS U U3YUCHUS hitps://academy-
4 ke, Kneroutas Teopis 1 content.myschool.edu.ru/lesson/4e8b5cdb-
f414-40a6-9aed-638dd73a0475
Meroasl MONEKYJIIPHON U
KJIETOYHOU OMOJIOTHH.
[MpakTryeckas pabora «M3yuenune https://academy-
5 METOIOB KJIETOYHOW OMOIIOTHH 1 0.5 content.myschool.edu.ru/lesson/4e8b5cdb-

(xpomatorpadusi, anexTpodopes,
muddepeHIansHoe
uentpudyruposanwue, [TLP)»

f414-40a6-9aed-638dd73a0475



https://academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862
https://academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862
https://academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862
https://academy-content.myschool.edu.ru/lesson/c45176a3-2766-4ff7-b293-4b9d940ff6de
https://academy-content.myschool.edu.ru/lesson/c45176a3-2766-4ff7-b293-4b9d940ff6de
https://academy-content.myschool.edu.ru/lesson/c45176a3-2766-4ff7-b293-4b9d940ff6de
https://academy-content.myschool.edu.ru/lesson/15bc113d-cab1-4730-8ca3-8c3862e30f75
https://academy-content.myschool.edu.ru/lesson/15bc113d-cab1-4730-8ca3-8c3862e30f75
https://academy-content.myschool.edu.ru/lesson/15bc113d-cab1-4730-8ca3-8c3862e30f75
https://academy-content.myschool.edu.ru/lesson/4e8b5cdb-f414-40a6-9aed-638dd73a0475
https://academy-content.myschool.edu.ru/lesson/4e8b5cdb-f414-40a6-9aed-638dd73a0475
https://academy-content.myschool.edu.ru/lesson/4e8b5cdb-f414-40a6-9aed-638dd73a0475
https://academy-content.myschool.edu.ru/lesson/4e8b5cdb-f414-40a6-9aed-638dd73a0475
https://academy-content.myschool.edu.ru/lesson/4e8b5cdb-f414-40a6-9aed-638dd73a0475
https://academy-content.myschool.edu.ru/lesson/4e8b5cdb-f414-40a6-9aed-638dd73a0475

BXOI[HOC TECTUPOBaHUC.

https://academy-

6 X UMIECKITH COCTAR KIETKI content.myschool.edu.ru/lesson/f0169498-
8927-400e-81b5-27a76afed81b
MI/IHepaJIBHbIe BCIICCTBA KIICTKH, httpS://academv-
7 11X GHOTOFHHECKas PO content.myschool.edu.ru/lesson/f0169498-
8927-400e-81b5-27a76afed81b
OpI‘aHI/IquKI/Ie BCIICCTBA KJICTKU
— OeNKH. https://academy-

8 JlaboparopHas paboTa 0.5 content.myschool.edu.ru/lesson/7248ccfd-
«O0HapyxeHne OeIKOB C MTOMOIIBIO 3595-44e2-9ead-al5ec719c673
Ka4y€CTBCHHbBIX peaxunﬁ»

CaoticTBa, K1accuukanys u hitps://academy-
9 pyHKLIH GeTKoB content.myschool.edu.ru/lesson/0215437a-
0f2e-4c47-8760-2a9e2f77c89c
Oprannydeckue BeniecTBa KIETKH hitps://academy-
10  yresogs content.myschool.edu.ru/lesson/7248ccfd-
3595-44e2-9ead-al5ec719c673
Oprannydeckue BenecTBa KIETKH https://academy-

11 content.myschool.edu.ru/lesson/7248ccfd-
A 3595-44e2-9ead-al5ec719c673
Hyxnennossie kucnotsl. JJHK n
PHK. Jlaboparophas pabota https://academy-

12 «HccnenoBanne HYKJIEHHOBBIX 0.5 content.myschool.edu.ru/lesson/7248ccfd-
KHCJIOT, BBIJIEICHHBIX U3 KJIETOK 3595-44e2-9ead-al5ec719c673
PAa3IMYHBIX OPraHU3MOB
Crpoenue u ¢pynkiun ATO. https://academy-

13 Jpyrue HyKieo3uaTpudocharts content.myschool.edu.ru/lesson/7248ccfd-

(HT®)

3595-44e2-9ead-al5ec719c673



https://academy-content.myschool.edu.ru/lesson/f0169498-8927-400e-81b5-27a76afed81b
https://academy-content.myschool.edu.ru/lesson/f0169498-8927-400e-81b5-27a76afed81b
https://academy-content.myschool.edu.ru/lesson/f0169498-8927-400e-81b5-27a76afed81b
https://academy-content.myschool.edu.ru/lesson/f0169498-8927-400e-81b5-27a76afed81b
https://academy-content.myschool.edu.ru/lesson/f0169498-8927-400e-81b5-27a76afed81b
https://academy-content.myschool.edu.ru/lesson/f0169498-8927-400e-81b5-27a76afed81b
https://academy-content.myschool.edu.ru/lesson/7248ccfd-3595-44e2-9ead-a15ec719c673
https://academy-content.myschool.edu.ru/lesson/7248ccfd-3595-44e2-9ead-a15ec719c673
https://academy-content.myschool.edu.ru/lesson/7248ccfd-3595-44e2-9ead-a15ec719c673
https://academy-content.myschool.edu.ru/lesson/0215437a-0f2e-4c47-8760-2a9e2f77c89c
https://academy-content.myschool.edu.ru/lesson/0215437a-0f2e-4c47-8760-2a9e2f77c89c
https://academy-content.myschool.edu.ru/lesson/0215437a-0f2e-4c47-8760-2a9e2f77c89c
https://academy-content.myschool.edu.ru/lesson/7248ccfd-3595-44e2-9ead-a15ec719c673
https://academy-content.myschool.edu.ru/lesson/7248ccfd-3595-44e2-9ead-a15ec719c673
https://academy-content.myschool.edu.ru/lesson/7248ccfd-3595-44e2-9ead-a15ec719c673
https://academy-content.myschool.edu.ru/lesson/7248ccfd-3595-44e2-9ead-a15ec719c673
https://academy-content.myschool.edu.ru/lesson/7248ccfd-3595-44e2-9ead-a15ec719c673
https://academy-content.myschool.edu.ru/lesson/7248ccfd-3595-44e2-9ead-a15ec719c673
https://academy-content.myschool.edu.ru/lesson/7248ccfd-3595-44e2-9ead-a15ec719c673
https://academy-content.myschool.edu.ru/lesson/7248ccfd-3595-44e2-9ead-a15ec719c673
https://academy-content.myschool.edu.ru/lesson/7248ccfd-3595-44e2-9ead-a15ec719c673
https://academy-content.myschool.edu.ru/lesson/7248ccfd-3595-44e2-9ead-a15ec719c673
https://academy-content.myschool.edu.ru/lesson/7248ccfd-3595-44e2-9ead-a15ec719c673
https://academy-content.myschool.edu.ru/lesson/7248ccfd-3595-44e2-9ead-a15ec719c673

CexsennpoBanue [JHK. Metozsi

https://academy-

14 TCHOMHKH, TPAHCKPUIITOMUKH, content.myschool.edu.ru/lesson/070c3elb-
IPOTEOMHMKH. ed0e-4857-8b6e-d5758b8ba098
https://academy-
15 MeTobl CTPYKTYPHOM OHOJIOTHH. content.myschool.edu.ru/lesson/070c3elb-
ed0e-4857-8b6e-d5758b8ba098
Tunel knerok. [Ipokapuornueckas ttps:/acaclemy-
16 content.myschool.edu.ru/lesson/86c00dc3-
foietia 4fd0-40aa-b7ec-3de0a656cf42
CrpoeHnue 3ykapuoTH4ECKOn
KJI:TKI/I. szsTlfquKaﬂ pabora ttps:/acaclemy-
17 (3yeHie CROCT KIETOHHOI 0.5 content.myschool.edu.ru/lesson/a9152604-
585b-4bf9-923¢-d6a9d6847d3f
MeMOpaHbD)
https://academy-
18 [ToBepXHOCTHBIN anmapar KJIeTK! content.myschool.edu.ru/lesson/a9152604-
585b-4bf9-923c-d6a9d6847d3f
OnHoMeMOpaHHbIE OPTaHOU/IBI
kietku. [IpakTndeckas pabora https://academy-
19 «M3yueHne MBUKEHUS 0.5 content.myschool.edu.ru/lesson/a9152604-
IIUTOIJIa3MbI B PACTUTEILHBIX 585b-4bf9-923c-d6a9d6847d3f
KJIETKaX)»
[ToyaBTOHOMHBIE OPTaHOUIBI
KIJIICTKU: MUTOXOHIOPUH, TIJITaCTUABI.
JlaGopaTopHas pajflilc))Ta’ " hitps://academy-
20 RS —— 0.5 content.myschool.edu.ru/lesson/a9152604-
585b-4bf9-923c-d6a9d6847d3f
JIETIa3MOJIN3a B PACTUTEHHBIX
KIIETKaX»
21 HememOpaHHbIe OpraHOUIBI https://academy-



https://academy-content.myschool.edu.ru/lesson/070c3e1b-ed0e-4857-8b6e-d5758b8ba098
https://academy-content.myschool.edu.ru/lesson/070c3e1b-ed0e-4857-8b6e-d5758b8ba098
https://academy-content.myschool.edu.ru/lesson/070c3e1b-ed0e-4857-8b6e-d5758b8ba098
https://academy-content.myschool.edu.ru/lesson/070c3e1b-ed0e-4857-8b6e-d5758b8ba098
https://academy-content.myschool.edu.ru/lesson/070c3e1b-ed0e-4857-8b6e-d5758b8ba098
https://academy-content.myschool.edu.ru/lesson/070c3e1b-ed0e-4857-8b6e-d5758b8ba098
https://academy-content.myschool.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42
https://academy-content.myschool.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42
https://academy-content.myschool.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42
https://academy-content.myschool.edu.ru/lesson/a9152604-585b-4bf9-923c-d6a9d6847d3f
https://academy-content.myschool.edu.ru/lesson/a9152604-585b-4bf9-923c-d6a9d6847d3f
https://academy-content.myschool.edu.ru/lesson/a9152604-585b-4bf9-923c-d6a9d6847d3f
https://academy-content.myschool.edu.ru/lesson/a9152604-585b-4bf9-923c-d6a9d6847d3f
https://academy-content.myschool.edu.ru/lesson/a9152604-585b-4bf9-923c-d6a9d6847d3f
https://academy-content.myschool.edu.ru/lesson/a9152604-585b-4bf9-923c-d6a9d6847d3f
https://academy-content.myschool.edu.ru/lesson/a9152604-585b-4bf9-923c-d6a9d6847d3f
https://academy-content.myschool.edu.ru/lesson/a9152604-585b-4bf9-923c-d6a9d6847d3f
https://academy-content.myschool.edu.ru/lesson/a9152604-585b-4bf9-923c-d6a9d6847d3f
https://academy-content.myschool.edu.ru/lesson/a9152604-585b-4bf9-923c-d6a9d6847d3f
https://academy-content.myschool.edu.ru/lesson/a9152604-585b-4bf9-923c-d6a9d6847d3f
https://academy-content.myschool.edu.ru/lesson/a9152604-585b-4bf9-923c-d6a9d6847d3f
https://academy-content.myschool.edu.ru/lesson/a9152604-585b-4bf9-923c-d6a9d6847d3f

KIJIICTKH

content.myschool.edu.ru/lesson/a9152604-
585b-4bf9-923c-d6a9d6847d3f

https://academy-

22 CtpoeHue U QyHKIHH sIpa content.myschool.edu.ru/lesson/0810f15f-
a477-4c70-9f41-1270516b7afl
CpaBHuUTENbHAS XapaKTEPUCTHKA hitps://academy-

23 xeToK oykapuor. Jlaboparopiaz 0.5 content.myschool.edu.ru/lesson/0810f15f-
pabora lsyierue CTpocHi: 8477-4c70-9f41-1270516b7af1
KJICTOK Pa3JIMYHBIX OPraHUu3MOB»

AcCUMUISILMS U JUCCUMMIISALIUS —
JIB€ CTOPOHBI MeTaboIM3Ma. THIIbI
obmeHna Beriects. JlJabopaTopHas https://academy-

24 pabora «3y4enue content.myschool.edu.ru/lesson/cdc6b0d2-
KaTAJIMTUYECKON aKTHBHOCTH 866f-4e35-9168-ceeabel24e55
(dbepMeHTOB (Ha MpUMepe aMUJIa3bl
1M KaTaJ'IaSBI)»

DepMEHTAaTUBHBIN XapaKTep
peaKHI/Iﬁ KIJIIETOYHOT'O
metabonu3ma. JlaboparopHas https://academy-

25 pabora sysene 0.5 content.myschool.edu.ru/lesson/cdc6b0d2-
(bepMEHTATHBHOTO pacIienIeHis 866f-4635-0168-ceeabe124e55
MepoKcHuaa BOAOPOaa B
PACTUTCIIBHBIX U JKUBOTHBIX
KIJIETKax»

BeJ’IKI/I-aKTI/IBaTOPLI " OEIKU- https;//academv-

26 MHTHGHTOPEL content.myschool.edu.ru/lesson/cdc6b0d2-

866f-4e35-9168-ceeabel24e55

97 ABTOTpO(DHBIN THIT 0OMeHa https://academy-

BCIICCTB

content.myschool.edu.ru/lesson/27¢c57b97-



https://academy-content.myschool.edu.ru/lesson/0810f15f-a477-4c70-9f41-1270516b7af1
https://academy-content.myschool.edu.ru/lesson/0810f15f-a477-4c70-9f41-1270516b7af1
https://academy-content.myschool.edu.ru/lesson/0810f15f-a477-4c70-9f41-1270516b7af1
https://academy-content.myschool.edu.ru/lesson/0810f15f-a477-4c70-9f41-1270516b7af1
https://academy-content.myschool.edu.ru/lesson/0810f15f-a477-4c70-9f41-1270516b7af1
https://academy-content.myschool.edu.ru/lesson/0810f15f-a477-4c70-9f41-1270516b7af1
https://academy-content.myschool.edu.ru/lesson/cdc6b0d2-866f-4e35-9168-ceea5e124e55
https://academy-content.myschool.edu.ru/lesson/cdc6b0d2-866f-4e35-9168-ceea5e124e55
https://academy-content.myschool.edu.ru/lesson/cdc6b0d2-866f-4e35-9168-ceea5e124e55
https://academy-content.myschool.edu.ru/lesson/cdc6b0d2-866f-4e35-9168-ceea5e124e55
https://academy-content.myschool.edu.ru/lesson/cdc6b0d2-866f-4e35-9168-ceea5e124e55
https://academy-content.myschool.edu.ru/lesson/cdc6b0d2-866f-4e35-9168-ceea5e124e55
https://academy-content.myschool.edu.ru/lesson/cdc6b0d2-866f-4e35-9168-ceea5e124e55
https://academy-content.myschool.edu.ru/lesson/cdc6b0d2-866f-4e35-9168-ceea5e124e55
https://academy-content.myschool.edu.ru/lesson/cdc6b0d2-866f-4e35-9168-ceea5e124e55
https://academy-content.myschool.edu.ru/lesson/27c57b97-ee02-4b2c-97ac-223ab66c24f7
https://academy-content.myschool.edu.ru/lesson/27c57b97-ee02-4b2c-97ac-223ab66c24f7

ee02-4b2c-97ac-223ab66c24f7

https://academy-

28 dotocuHTE3 content.myschool.edu.ru/lesson/27¢57b97-

ee02-4b2c-97ac-223ab66c2417
Xemocuntes. JlaboparopHas https://academy-

29 pabora «CpaBHEHHUE MTPOIIECCOB 0.5 content.myschool.edu.ru/lesson/27¢57b97-
(OTOCHHTE3a U XEMOCHHTE3a ee02-4b2c-97ac-223ab66c2417
AHadpoOHbIE OpraHu3Mbl. Buanl
6po>K1::HI/I;1. ﬂaé)opaTopHaﬂ pa(I;OTa hitps://academy-

30 «CpaBHEHIE TPOLIECCOB GPOTKEHHA content.myschool.edu.ru/lesson/1f60acef-

6051-44ce-bb66-6f75e4d59480
1 OAbIXaHU»
AspoOHBIE OpraHU3MBbL. JTaIlbI hitps:/academy-

31 SHEpreTHYECKOro OGMERa content.myschool.edu.ru/lesson/1f60acef-

6051-44ce-bb66-6f75e4d59480
DHeprusi MeMOpPaHHOTO TPaIUEHTA https://academy-

32 npotroHoB. Cunre3 AT®: pabora content.myschool.edu.ru/lesson/1f60acef-
nporonHold AT®-cuHTa3bI 6051-44ce-bb66-6f75e4d59480

https://academy-

33 Peakiiuu MaTpu4HOTO CHHTE3a content.myschool.edu.ru/lesson/05b30833-
2ed2-445b-b4ae-823f126b73d0

Tpanckpunums — MaTpUYHBINA ttps:/acaclemy-

34 curres PHK content.myschool.edu.ru/lesson/05b30833-
2ed2-445b-b4ae-823f126b73d0
https://academy-

35 Tpancnsinus u e€ Tamnbl content.myschool.edu.ru/lesson/05b30833-
2ed2-445b-b4ae-823f126b73d0

36 KonaupoBanue aMuHOKHCIIOT. Poitb https://academy-

pubocom B OnocuHTe3e Oenka

content.myschool.edu.ru/lesson/05b30833-



https://academy-content.myschool.edu.ru/lesson/27c57b97-ee02-4b2c-97ac-223ab66c24f7
https://academy-content.myschool.edu.ru/lesson/27c57b97-ee02-4b2c-97ac-223ab66c24f7
https://academy-content.myschool.edu.ru/lesson/27c57b97-ee02-4b2c-97ac-223ab66c24f7
https://academy-content.myschool.edu.ru/lesson/27c57b97-ee02-4b2c-97ac-223ab66c24f7
https://academy-content.myschool.edu.ru/lesson/27c57b97-ee02-4b2c-97ac-223ab66c24f7
https://academy-content.myschool.edu.ru/lesson/27c57b97-ee02-4b2c-97ac-223ab66c24f7
https://academy-content.myschool.edu.ru/lesson/1f60acef-6051-44ce-bb66-6f75e4d59480
https://academy-content.myschool.edu.ru/lesson/1f60acef-6051-44ce-bb66-6f75e4d59480
https://academy-content.myschool.edu.ru/lesson/1f60acef-6051-44ce-bb66-6f75e4d59480
https://academy-content.myschool.edu.ru/lesson/1f60acef-6051-44ce-bb66-6f75e4d59480
https://academy-content.myschool.edu.ru/lesson/1f60acef-6051-44ce-bb66-6f75e4d59480
https://academy-content.myschool.edu.ru/lesson/1f60acef-6051-44ce-bb66-6f75e4d59480
https://academy-content.myschool.edu.ru/lesson/1f60acef-6051-44ce-bb66-6f75e4d59480
https://academy-content.myschool.edu.ru/lesson/1f60acef-6051-44ce-bb66-6f75e4d59480
https://academy-content.myschool.edu.ru/lesson/1f60acef-6051-44ce-bb66-6f75e4d59480
https://academy-content.myschool.edu.ru/lesson/05b30833-2ed2-445b-b4ae-823f126b73d0
https://academy-content.myschool.edu.ru/lesson/05b30833-2ed2-445b-b4ae-823f126b73d0
https://academy-content.myschool.edu.ru/lesson/05b30833-2ed2-445b-b4ae-823f126b73d0
https://academy-content.myschool.edu.ru/lesson/05b30833-2ed2-445b-b4ae-823f126b73d0
https://academy-content.myschool.edu.ru/lesson/05b30833-2ed2-445b-b4ae-823f126b73d0
https://academy-content.myschool.edu.ru/lesson/05b30833-2ed2-445b-b4ae-823f126b73d0
https://academy-content.myschool.edu.ru/lesson/05b30833-2ed2-445b-b4ae-823f126b73d0
https://academy-content.myschool.edu.ru/lesson/05b30833-2ed2-445b-b4ae-823f126b73d0
https://academy-content.myschool.edu.ru/lesson/05b30833-2ed2-445b-b4ae-823f126b73d0
https://academy-content.myschool.edu.ru/lesson/05b30833-2ed2-445b-b4ae-823f126b73d0
https://academy-content.myschool.edu.ru/lesson/05b30833-2ed2-445b-b4ae-823f126b73d0

2ed2-445b-b4ae-823f126b73d0

Opranuzaiys reHoMa y IpoKapuot

37
U DYKapuoT
38 MOJ’ICKy.]'IS[pHBIC MEXAaHNU3MBbI
3KCIIPECCUU T'€HOB Y DYKapHUOT
Bupycsl —6 BHEKJICTOUHBIE ()OPMBI hitps://academy-
39 ;K[PBHH 1 ODTHUTATHBIC [APASHTBI. 0.5 content.myschool.edu.ru/lesson/eb33fad3-
paxcririeciad pagora «Coszamue 8d72-4e0b-bbc5-4c86e312fb15
MOZCIIN BUPYyCa»
BI/IpYCHHC 3a00J1€BaHUs YEIOBEKA https://academv-
40 . ’ content.myschool.edu.ru/lesson/eb33fad3-
PRUBOTHDIX, paCTEHH 872-4e0b-bhc5-4c86e312fb15
a1 HanorexHonoruu B OMOIOTUN U
MEOULIMHE.
JKu3HeHHBIN MK KIETKH. https://academy-
42 Marpusi cisrres JIHK content.myschool.edu.ru/lesson/a494c3chb-
b7c7-4815-b7al-155¢c7245fdbf
Xpomocomsl. JlabopaTopHas https://academy-
43 pabota "M3y4eHne XxpoMOCOM Ha 0.5 content.myschool.edu.ru/lesson/a494c3cb-
TrOTOBBIX MUKpOIpenaparax" b7c7-4815-b7al-155¢c7245fdbf
https://academy-
44 Jlenenue KIETKU-MHUTO3. content.myschool.edu.ru/lesson/a494c3chb-
b7c7-4815-b7al-155¢c7245fdbf
TuIe! KIEeTOK. KapI/IOKI/IHe3 u
nuTokuHe3.JJaboparopHas pabora https://academy-
45 "HaOmroaeHrue MUTO3a B KJIETKaX 05 content.myschool.edu.ru/lesson/a494c3ch-

KOHYHMKA KOpeIlIka Jyka (Ha
rOTOBBIX MUKpoIpenapaTax)"

b7c7-4815-b7al-155¢c7245fdbf



https://academy-content.myschool.edu.ru/lesson/eb33fad3-8d72-4e0b-bbc5-4c86e312fb15
https://academy-content.myschool.edu.ru/lesson/eb33fad3-8d72-4e0b-bbc5-4c86e312fb15
https://academy-content.myschool.edu.ru/lesson/eb33fad3-8d72-4e0b-bbc5-4c86e312fb15
https://academy-content.myschool.edu.ru/lesson/eb33fad3-8d72-4e0b-bbc5-4c86e312fb15
https://academy-content.myschool.edu.ru/lesson/eb33fad3-8d72-4e0b-bbc5-4c86e312fb15
https://academy-content.myschool.edu.ru/lesson/eb33fad3-8d72-4e0b-bbc5-4c86e312fb15
https://academy-content.myschool.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf
https://academy-content.myschool.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf
https://academy-content.myschool.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf
https://academy-content.myschool.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf
https://academy-content.myschool.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf
https://academy-content.myschool.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf
https://academy-content.myschool.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf
https://academy-content.myschool.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf
https://academy-content.myschool.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf
https://academy-content.myschool.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf
https://academy-content.myschool.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf
https://academy-content.myschool.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf

Peryn;mml JKH3HCHHOI'O IUKJIa

46
KJIIETOK
47 [IpomexyTo4HOE KOHTPOJIBHOE
TECTUPOBaHUE.
48 Opranu3M Kak eIuHOE 11eI0e
Txanu pacrenuii. JlJaboparopHas
49 pabora «3yueHue TkaHen 0.5
pacTeHui»
TkaHU )KUBOTHBIX U YEJIOBEKA.
50 JlaboparopHas pabota «3yuenue 0.5
TKaHEW KUBOTHBIX»
Opranbl. CucTeMbl OPraHoB.
51 JlaGopaTtopHast pabora «3yuenue 0.5
OpPraHoOB I[BETKOBOT'O PACTEHUS»
52 Ornopa Tena opraHu3MoB
53 JIBuKeHMe OpraHu3MoOB
94 [Intanue oprann3zMoB
[MuTanue MO3BOHOYHBIX KUBOTHBIX.
55 [TumeBapuTenpHas cucreMa
YeroBeKa
56 JIpIxaHue opraHu3MoB
57 JIpixaHune MO3BOHOYHBIX )KHBOTHBIX
U YeTIOBEeKa
58 TpaHCTIOPT BEMIECTB Y OPTaHU3MOB
KpoBenocHas cucrema
59 MO3BOHOYHBIX )KMBOTHBIX U

YCIO0BCKa




60

Briaenenue y opranu3smMoB

61 3ammrTa y OpraHu3MoB

62 NMMyHHas cucTeMa 4enoBeKa

63 PazgpaxxumocTs 1 peryisus y

OpraHu3MOB
I'ymopanbHas peryssauus u
64 OHIOKPHUHHAS CUCTEMA )KUBOTHBIX
1 YCJIOBCKa
https://academy-

65 ®DopMbI pa3MHOKEHUS OPraHU3MOB content.myschool.edu.ru/lesson/44d23e03-
5225-4e6f-a455-559e9d843db9
https://academy-

66 [TonoBo€E pasMHOKEHHE content.myschool.edu.ru/lesson/44d23e03-
5225-4e6f-a455-559e9d843db9
https://academy-

67 Meiio3 content.myschool.edu.ru/lesson/0f5f2936-
e558-48d1-869f-eab1c182d9b8

["amerorenes. O6pazoBanue u
pa3BUTHE MOJIOBBIX KJIETOK. https://academy-
68 JIabopatopHas pabora «/3ydenue 0.5 content.myschool.edu.ru/lesson/0f5f2936-
CTPOEHHS TIOJIOBBIX KJIETOK Ha e558-48d1-869f-eab1c182d9b8
TOTOBBIX MUKpPOIIpEapaTax»
I/IHI[I/IBI/II[yaJ'ILHOC Pa3sBUTHUC httDS://aCademV-

69 OpIAHH3MOB — OHTOTeHES content.myschool.edu.ru/lesson/c081bbd7-

b846-42ec-9bb9-c0ff9388e41d
3a101a;u<a OpTraHOB U TKaHel u3 httDS://academy-
70 content.myschool.edu.ru/lesson/c081bbd7-

3apOJAbIIICBBIX JIUCTKOB

b846-42ec-9bb9-c0ff9388e41d



https://academy-content.myschool.edu.ru/lesson/44d23e03-5225-4e6f-a455-559e9d843db9
https://academy-content.myschool.edu.ru/lesson/44d23e03-5225-4e6f-a455-559e9d843db9
https://academy-content.myschool.edu.ru/lesson/44d23e03-5225-4e6f-a455-559e9d843db9
https://academy-content.myschool.edu.ru/lesson/44d23e03-5225-4e6f-a455-559e9d843db9
https://academy-content.myschool.edu.ru/lesson/44d23e03-5225-4e6f-a455-559e9d843db9
https://academy-content.myschool.edu.ru/lesson/44d23e03-5225-4e6f-a455-559e9d843db9
https://academy-content.myschool.edu.ru/lesson/0f5f2936-e558-48d1-869f-eab1c182d9b8
https://academy-content.myschool.edu.ru/lesson/0f5f2936-e558-48d1-869f-eab1c182d9b8
https://academy-content.myschool.edu.ru/lesson/0f5f2936-e558-48d1-869f-eab1c182d9b8
https://academy-content.myschool.edu.ru/lesson/0f5f2936-e558-48d1-869f-eab1c182d9b8
https://academy-content.myschool.edu.ru/lesson/0f5f2936-e558-48d1-869f-eab1c182d9b8
https://academy-content.myschool.edu.ru/lesson/0f5f2936-e558-48d1-869f-eab1c182d9b8
https://academy-content.myschool.edu.ru/lesson/c081bbd7-b846-42ec-9bb9-c0ff9388e41d
https://academy-content.myschool.edu.ru/lesson/c081bbd7-b846-42ec-9bb9-c0ff9388e41d
https://academy-content.myschool.edu.ru/lesson/c081bbd7-b846-42ec-9bb9-c0ff9388e41d
https://academy-content.myschool.edu.ru/lesson/c081bbd7-b846-42ec-9bb9-c0ff9388e41d
https://academy-content.myschool.edu.ru/lesson/c081bbd7-b846-42ec-9bb9-c0ff9388e41d
https://academy-content.myschool.edu.ru/lesson/c081bbd7-b846-42ec-9bb9-c0ff9388e41d

PocT u pa3BuTHe KHUBOTHBIX.
JlaGopaTopHnas pabota

https://academy-

71 «BpIsBIIEHNE IPU3HAKOB CXOCTBA 0.5 content.myschool.edu.ru/lesson/c081bbd7-
3apOoIbIIIeii TTO3BOHOYHBIX b846-42ec-9bb9-c0ff9388e41d
KHUBOTHBIX»

PaSMHOXf'CIj;Ie6H pa3BUTHUC ; https://academv-
72 zg;TeHHH' aboparopHa pabota 0.5 content.myschool.edu.ru/lesson/99d9a91a-
POTIILE Opranon pasMHomeHi 3fBe-49ch-heed-3a2f5634110
BBICHIUX PACTCHUN»
I/ICTOpI/I}I CTAHOBJICHHA U PA3BUTUSA https://academ\/'
73 FeHETHKH KaK HayKit content.myschool.edu.ru/lesson/8088b7fa-
1bac-4c85-9905-a91d41ed37f8
OCHOBHBIGJ];O;I?ITI/IFI u CI/IMBOéH)I https://academy-
74 (r(z{emm' aboparoprai pabota 0.5 content.myschool.edu.ru/lesson/8088b7fa-
PO30(IIA Ak 00BEKT 1bac-4c85-9905-a91d41ed37f8
TCHECTUYCCKUX UCCICOAOBAHUN»
3aKOHOMEPHOCTHU HACJIEAOBAHUS
pU3HAKOB. MOHOTHOpUaHOE https://academy-

75 Cerme arne. lIpaiiricckas 0.5 content.myschool.edu.ru/lesson/da2765cd-
padora "Hsyuenne pesyibTaTos a327-4526-bef3-7eccle3cd9cd
MOHOFI/I6pI/II[HOFO CKpCHINBAHUA Y
Jpo30¢uiIs"

76 L[I/ITOJIOI‘I/I‘-ICCKI/IC OCHOBBI
MOHOFI/I6pI/I,£[HOFO CKpCUINBaHUA

77 AHanu3upyouiee CKpeluBaHue.

Henonnoe nomuHupoBaHue.
78 JuruOpuaHOe CKpeIIuBaHKe. 05 https://academy-

[TpakTnueckas pabota «3yuenue

content.myschool.edu.ru/lesson/67987237-



https://academy-content.myschool.edu.ru/lesson/c081bbd7-b846-42ec-9bb9-c0ff9388e41d
https://academy-content.myschool.edu.ru/lesson/c081bbd7-b846-42ec-9bb9-c0ff9388e41d
https://academy-content.myschool.edu.ru/lesson/c081bbd7-b846-42ec-9bb9-c0ff9388e41d
https://academy-content.myschool.edu.ru/lesson/99d9a91a-3f8e-49cb-bce4-3a2f5e634110
https://academy-content.myschool.edu.ru/lesson/99d9a91a-3f8e-49cb-bce4-3a2f5e634110
https://academy-content.myschool.edu.ru/lesson/99d9a91a-3f8e-49cb-bce4-3a2f5e634110
https://academy-content.myschool.edu.ru/lesson/8088b7fa-1bac-4c85-9905-a91d41ed37f8
https://academy-content.myschool.edu.ru/lesson/8088b7fa-1bac-4c85-9905-a91d41ed37f8
https://academy-content.myschool.edu.ru/lesson/8088b7fa-1bac-4c85-9905-a91d41ed37f8
https://academy-content.myschool.edu.ru/lesson/8088b7fa-1bac-4c85-9905-a91d41ed37f8
https://academy-content.myschool.edu.ru/lesson/8088b7fa-1bac-4c85-9905-a91d41ed37f8
https://academy-content.myschool.edu.ru/lesson/8088b7fa-1bac-4c85-9905-a91d41ed37f8
https://academy-content.myschool.edu.ru/lesson/da2765cd-a327-4526-bef3-7ecc1e3cd9c4
https://academy-content.myschool.edu.ru/lesson/da2765cd-a327-4526-bef3-7ecc1e3cd9c4
https://academy-content.myschool.edu.ru/lesson/da2765cd-a327-4526-bef3-7ecc1e3cd9c4
https://academy-content.myschool.edu.ru/lesson/67987237-3081-4683-970c-1dd5857cf5bf
https://academy-content.myschool.edu.ru/lesson/67987237-3081-4683-970c-1dd5857cf5bf

pe3yabTaTOB TUTHOPUIHOTO
CKPEIIMBAaHUA y APO30PHIIBD)

3081-4683-970c-1dd5857cf5bf

I{uTonornueckre OCHOBBI

https://academy-

79 T —— content.myschool.edu.ru/lesson/67987237-

3081-4683-970c-1dd5857cf5bf
ClemieHHOE HacIeI0BaHHUE htips:/jacademy-

80 B content.myschool.edu.ru/lesson/f9e74bbf-

4477-4452-b5a1-3f990c947800
XpOMOCOMHasi TEOPUS https://academy-

81 HACTCICTBEHROCTH content.myschool.edu.ru/lesson/a3431d82-
087f-46fe-aba8-eca3491d454a
https://academy-

82 I'enerunka rosna content.myschool.edu.ru/lesson/143bcb4f-
232b-4e0c-84a7-7b6b48306d6b
https://academy-

83 ['eHOTHI KaK IE€JIOCTHAS CUCTEMA content.myschool.edu.ru/lesson/143bcbh4f-
232b-4e0c-84a7-7b6b48306d6b

84 I'ereTnuecknit KOHTPOJIb pa3BUTHA

paCTeHHfI, JKNUBOTHBIX U YCIIOBCKA
M3MeHunBOCTh TPU3HAKOB. Busl ttps:/acaclemy-

85 EMEHHBOCTH content.myschool.edu.ru/lesson/e1564a9c-
0f9c-4060-abd6-435067cecl4d
https://academy-

86 MoaudukarroHHas H3MEHYUBOCTb content.myschool.edu.ru/lesson/e1564a9c-
0f9c-4060-abd6-435067cecl4d

BapuaunonHslii psia u
87 BapHaIlMOHHAS KPUBAs. 0.5

JlaGopaTtopHnast pabota



https://academy-content.myschool.edu.ru/lesson/67987237-3081-4683-970c-1dd5857cf5bf
https://academy-content.myschool.edu.ru/lesson/67987237-3081-4683-970c-1dd5857cf5bf
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https://academy-content.myschool.edu.ru/lesson/a3431d82-087f-46fe-a5a8-eca3491d454a
https://academy-content.myschool.edu.ru/lesson/a3431d82-087f-46fe-a5a8-eca3491d454a
https://academy-content.myschool.edu.ru/lesson/a3431d82-087f-46fe-a5a8-eca3491d454a
https://academy-content.myschool.edu.ru/lesson/143bcb4f-232b-4e0c-84a7-7b6b48306d6b
https://academy-content.myschool.edu.ru/lesson/143bcb4f-232b-4e0c-84a7-7b6b48306d6b
https://academy-content.myschool.edu.ru/lesson/143bcb4f-232b-4e0c-84a7-7b6b48306d6b
https://academy-content.myschool.edu.ru/lesson/143bcb4f-232b-4e0c-84a7-7b6b48306d6b
https://academy-content.myschool.edu.ru/lesson/143bcb4f-232b-4e0c-84a7-7b6b48306d6b
https://academy-content.myschool.edu.ru/lesson/143bcb4f-232b-4e0c-84a7-7b6b48306d6b
https://academy-content.myschool.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d
https://academy-content.myschool.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d
https://academy-content.myschool.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d
https://academy-content.myschool.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d
https://academy-content.myschool.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d
https://academy-content.myschool.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d

«HccnenoBanue 3aKOHOMEPHOCTEN
MOIM(PUKAITIOHHOM U3MEHUHUBOCTH.
[TocTpoeHue BaprallMOHHOTO psiaa
Y BapHaIllMOHHOM KPUBOW

I'eHOTHIIMUECKAs N3BMEHYUBOCTD.

https://academy-

88 K OMGHHATHBHAS HAMEHIHBOCTE content.myschool.edu.ru/lesson/e1564a9c-
0f9c-4060-abd6-435067cecl4d
MyrannonHas U3MEHUYUBOCTb.
H;:K:I/I‘IGCKEISI pabora «MyTtanuu y hitps://academy-
89 S — 0.5 content.myschool.edu.ru/lesson/e1564a9c-
0f9c-4060-abd6-435067cecl4d
MHKponpenapaTaX)»
3aKOHOMEPHOCTH MYTAIl[MOHHOT'O
90 nporecca. DIUreHeTHKa U
SIIUI'€CHOMHUKA
I'enernka venoBeka. [IpakTnyeckas https://academy-
91 pabota «CocTaBieHHE U aHAIN3 0.5 content.myschool.edu.ru/lesson/bb1da599-
POIOCTIOBHOW 4162-44bb-h97d-8e7165598966
https://academy-
92 MeToabl MEUIIMHCKON TeHETHKU content.myschool.edu.ru/lesson/bb1da599-
4162-44bb-b97d-8e7165598966
3HaueHne MEeTUIIMHCKON T'eHETUKH https://academy-
93 ::{I; iﬂzﬁ ifijgj;g;;j;m content.myschool.edu.ru/lesson/bb1da599-
4162-44bb-b97d-8e7165598966
YCJIIOBCKaA
e
94 0.5 content.myschool.edu.ru/lesson/86acad55-

COpPTOB KYJIbTYPHBIX PACTEHUN 1
MTOPOJ IOMAIIHUX )KMBOTHBIX»

2279-4152-a48a-840d20ce0270



https://academy-content.myschool.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d
https://academy-content.myschool.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d
https://academy-content.myschool.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d
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https://academy-content.myschool.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d
https://academy-content.myschool.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d
https://academy-content.myschool.edu.ru/lesson/bb1da599-4162-44bb-b97d-8e7165598966
https://academy-content.myschool.edu.ru/lesson/bb1da599-4162-44bb-b97d-8e7165598966
https://academy-content.myschool.edu.ru/lesson/bb1da599-4162-44bb-b97d-8e7165598966
https://academy-content.myschool.edu.ru/lesson/bb1da599-4162-44bb-b97d-8e7165598966
https://academy-content.myschool.edu.ru/lesson/bb1da599-4162-44bb-b97d-8e7165598966
https://academy-content.myschool.edu.ru/lesson/bb1da599-4162-44bb-b97d-8e7165598966
https://academy-content.myschool.edu.ru/lesson/bb1da599-4162-44bb-b97d-8e7165598966
https://academy-content.myschool.edu.ru/lesson/bb1da599-4162-44bb-b97d-8e7165598966
https://academy-content.myschool.edu.ru/lesson/bb1da599-4162-44bb-b97d-8e7165598966
https://academy-content.myschool.edu.ru/lesson/86acad55-2279-4152-a48a-840d20ce0270
https://academy-content.myschool.edu.ru/lesson/86acad55-2279-4152-a48a-840d20ce0270
https://academy-content.myschool.edu.ru/lesson/86acad55-2279-4152-a48a-840d20ce0270

MeToap! ceaeKIIMOHHON paboTHI.

https://academy-

95 JlabopatopHnas pabota «M3yueHre 1 0.5 content.myschool.edu.ru/lesson/86acad55-
METOJIOB CEJICKIIMH PACTCHUI» 2279-4152-348a-840d20ce0270
JIOCTVOKEHUSI CEICKIIMU PACTCHUN U https://academy-

96 *HUBOTHBIX. [IpakTHueckas padora 1 content.myschool.edu.ru/lesson/86acad55-
«IIpuBUBKa pacTeHUI» 2279-4152-a48a-840d20ce0270
CoxpaHeHue, U3yueHHUE U https://academy-

97 UCTIOJIb30BaHUE TEHETUYCCKUX 1 content.myschool.edu.ru/lesson/86acad55-
pecypcoB 2279-4152-a48a-840d20ce0270
buorexHonorus kak HayKa U https://academy-

98 ?IT pacits HpomBOIgCTBa' 1 1 0.5 content.myschool.edu.ru/lesson/133b0166-

paictifiecia pabota «vISyHcHHe fc35-4a91-a264-14aaee2f5897
00BEKTOB OMOTESXHOJIOT U

99 OcHoBHbIE HaNpaBICHUS 1
CHHTETHYECKON OMOI0THHI
XpoMOCOMHasI U TeHHAs https://academy-

100 HHKeHEpI 1 content.myschool.edu.ru/lesson/133b0166-
fc35-4a91-a264-14aaee2f5897
https://academy-

101 MenuuuHckre OMOTEXHOIOTUN 1 content.myschool.edu.ru/lesson/133b0166-
fc35-4a91-a264-14aaee2f5897

[ToBTOpenue, 06001IIEHNE,

102 cucTeMarusanus 3HaHu. torosas 1
KOHTpOJIbHAsE paboTa.

OBIIEE KOJIMYECTBO YACOB I10O 102 135

[TPOT'PAMME



https://academy-content.myschool.edu.ru/lesson/86acad55-2279-4152-a48a-840d20ce0270
https://academy-content.myschool.edu.ru/lesson/86acad55-2279-4152-a48a-840d20ce0270
https://academy-content.myschool.edu.ru/lesson/86acad55-2279-4152-a48a-840d20ce0270
https://academy-content.myschool.edu.ru/lesson/86acad55-2279-4152-a48a-840d20ce0270
https://academy-content.myschool.edu.ru/lesson/86acad55-2279-4152-a48a-840d20ce0270
https://academy-content.myschool.edu.ru/lesson/86acad55-2279-4152-a48a-840d20ce0270
https://academy-content.myschool.edu.ru/lesson/86acad55-2279-4152-a48a-840d20ce0270
https://academy-content.myschool.edu.ru/lesson/86acad55-2279-4152-a48a-840d20ce0270
https://academy-content.myschool.edu.ru/lesson/86acad55-2279-4152-a48a-840d20ce0270
https://academy-content.myschool.edu.ru/lesson/133b0166-fc35-4a91-a264-14aaee2f5897
https://academy-content.myschool.edu.ru/lesson/133b0166-fc35-4a91-a264-14aaee2f5897
https://academy-content.myschool.edu.ru/lesson/133b0166-fc35-4a91-a264-14aaee2f5897
https://academy-content.myschool.edu.ru/lesson/133b0166-fc35-4a91-a264-14aaee2f5897
https://academy-content.myschool.edu.ru/lesson/133b0166-fc35-4a91-a264-14aaee2f5897
https://academy-content.myschool.edu.ru/lesson/133b0166-fc35-4a91-a264-14aaee2f5897
https://academy-content.myschool.edu.ru/lesson/133b0166-fc35-4a91-a264-14aaee2f5897
https://academy-content.myschool.edu.ru/lesson/133b0166-fc35-4a91-a264-14aaee2f5897
https://academy-content.myschool.edu.ru/lesson/133b0166-fc35-4a91-a264-14aaee2f5897

11 KJIACC

KoanuecTBO 4acoB

Jara
U3ydeHus

DJIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejbHbIe pecypchl

Ne Tema ypoka Konrp | Hpax
n/m 0JILH THYeC
Bcero | bIe KHe
padort padoTt
bl bl
bubmuoreka [JOK
1 OomonnonHas Teopus Y. lapsuna 1 https://m.edso0.ru/863e957b6c1d1-cfoc-
43b5-ae8c-1a4a8ea05f95
JIBMKyIIAE CUIIBI SBOJIOLUHU BUAO0B 1o Y hitps://academy-
2 I[apBI/IyIfl t A ) 1 content.myschool.edu.ru/lesson/dbb6c1d1-
Y cf9c-43b5-ae8c-1a4aBea0d5f95
Bopw0a 3a cymiecTBoOBaHKE, €CTECTBEHHBIMH https://academy-
3 ¥ HCKYCCTBEHHBIN 0TOOp. ®PopMupoBanue 1 content.myschool.edu.ru/lesson/304a891f-
CUHTETHUYECKON TEOPHH IBOJIIOIIHH. 8df8-4b19-9753-8f3275cae0f6
4 BBomHOE KOHTPOJIBHOE TECTUPOBAHUE. 1 1
OTarnbl 3BOIOIIMOHHOTO MPOIEcca: hitps:/academy-
5 MHKPOBOTIOLIIS 1 MAKPOIBOTIOLILS 1 content.myschool.edu.ru/lesson/923cbdce-
4ef1-4295-b67f-e268ad583c02
[Momynsus — 31eMeHTapHasl SMHHIIA https://academy-
6 BN 1 content.myschool.edu.ru/lesson/al56d7a4-
2580-4f23-a777-188444dal572
7 3aKOH FeHeTUYECKOTO paBHOBecHs J[K. 1 0.5 https://academy-

Xapau, B. BaitnOepra. JlabopatopHas

content.myschool.edu.ru/lesson/al56d7a4-



https://m.edsoo.ru/863e957b6c1d1-cf9c-43b5-ae8c-1a4a8ea05f95
https://m.edsoo.ru/863e957b6c1d1-cf9c-43b5-ae8c-1a4a8ea05f95
https://academy-content.myschool.edu.ru/lesson/dbb6c1d1-cf9c-43b5-ae8c-1a4a8ea05f95
https://academy-content.myschool.edu.ru/lesson/dbb6c1d1-cf9c-43b5-ae8c-1a4a8ea05f95
https://academy-content.myschool.edu.ru/lesson/dbb6c1d1-cf9c-43b5-ae8c-1a4a8ea05f95
https://academy-content.myschool.edu.ru/lesson/304a891f-8df8-4b19-9753-8f3275cae0f6
https://academy-content.myschool.edu.ru/lesson/304a891f-8df8-4b19-9753-8f3275cae0f6
https://academy-content.myschool.edu.ru/lesson/304a891f-8df8-4b19-9753-8f3275cae0f6
https://academy-content.myschool.edu.ru/lesson/923cbdce-4ef1-4295-b67f-e268ad583c02
https://academy-content.myschool.edu.ru/lesson/923cbdce-4ef1-4295-b67f-e268ad583c02
https://academy-content.myschool.edu.ru/lesson/923cbdce-4ef1-4295-b67f-e268ad583c02
https://academy-content.myschool.edu.ru/lesson/a156d7a4-2580-4f23-a777-188444da1572
https://academy-content.myschool.edu.ru/lesson/a156d7a4-2580-4f23-a777-188444da1572
https://academy-content.myschool.edu.ru/lesson/a156d7a4-2580-4f23-a777-188444da1572
https://academy-content.myschool.edu.ru/lesson/a156d7a4-2580-4f23-a777-188444da1572
https://academy-content.myschool.edu.ru/lesson/a156d7a4-2580-4f23-a777-188444da1572

pabora «BblsiBIeHNE U3MEHYUBOCTH Y
0co0elt OZJHOTO BHIa»

2580-4f23-a777-188444dal572

JlaGopatopHas pabota «CpaBHEHUE BHJIOB

https://academy-

8 DremeHTapHbIe (HAKTOPHI IBOTFOLIMH content.myschool.edu.ru/lesson/al56d7a4-
2580-4123-a777-188444dal572
https://academy-

9 ?ﬁ‘f;fqii?::;;;ﬁgqmm content.myschool.edu.ru/lesson/al56d7a4-
2580-4123-a777-188444dal572

Murpauyu. M30a0un nomyJsisiui: https://academy-
10 Feorpathieckas, GHonorIeCKas content.myschool.edu.ru/lesson/al56d7a4-
’ 2580-4123-a777-188444dal572
EctecTBeHHbIIT 0TOOP — HaNpaBIISIOMIHIA hitps:/academy-

11 (paKTOp FBOTIOIH content.myschool.edu.ru/lesson/304a891f-
8df8-4b19-9753-8f3275cae0f6

12 [TooBoii oT6OP

[Ipucnoco0aeHHOCTh OPraHU3MOB Kak
pe3yabTaT MUKPOIBOJIFOIIHH. https://academy-
13 JlabopartopHnas padorta «3y4yenue 0.5 content.myschool.edu.ru/lesson/4b606f71{-
apoMop$030B M UANOATANTALUH Y 48be-4b4b-a371-6e90263ch659
pacTeHUi U )KUBOTHBIX)
[Ipumeps! npucnocobneHuil y
OpraHu3MOB: MOP(OIOTUYECKHE,
14 dbuznonornueckrue, OMOXUMHUYECKHE, 05
noseneHueckue. Jlaboparopuas pabota '
«[IpucnocobneHus OpraHu3MOB U UX
OTHOCHUTEJIbHAS 11€7IeCO00Pa3ZHOCTbY»
15 Bun, ero kputepuu u CTpyKTypa. 05



https://academy-content.myschool.edu.ru/lesson/a156d7a4-2580-4f23-a777-188444da1572
https://academy-content.myschool.edu.ru/lesson/a156d7a4-2580-4f23-a777-188444da1572
https://academy-content.myschool.edu.ru/lesson/a156d7a4-2580-4f23-a777-188444da1572
https://academy-content.myschool.edu.ru/lesson/a156d7a4-2580-4f23-a777-188444da1572
https://academy-content.myschool.edu.ru/lesson/a156d7a4-2580-4f23-a777-188444da1572
https://academy-content.myschool.edu.ru/lesson/a156d7a4-2580-4f23-a777-188444da1572
https://academy-content.myschool.edu.ru/lesson/a156d7a4-2580-4f23-a777-188444da1572
https://academy-content.myschool.edu.ru/lesson/a156d7a4-2580-4f23-a777-188444da1572
https://academy-content.myschool.edu.ru/lesson/a156d7a4-2580-4f23-a777-188444da1572
https://academy-content.myschool.edu.ru/lesson/304a891f-8df8-4b19-9753-8f3275cae0f6
https://academy-content.myschool.edu.ru/lesson/304a891f-8df8-4b19-9753-8f3275cae0f6
https://academy-content.myschool.edu.ru/lesson/304a891f-8df8-4b19-9753-8f3275cae0f6
https://academy-content.myschool.edu.ru/lesson/4b606f7f-48be-4b4b-a371-6e90263cb659
https://academy-content.myschool.edu.ru/lesson/4b606f7f-48be-4b4b-a371-6e90263cb659
https://academy-content.myschool.edu.ru/lesson/4b606f7f-48be-4b4b-a371-6e90263cb659

110 MOP(OJIOTHYECKOMY KPUTEPUIO»

16 CrpykTypa BUaa
Bumoo6pa3oBaHue Kak pe3ynbTar https://academy-

17 content.myschool.edu.ru/lesson/923cbdce-
MHIPOIBOIIONIH 46f1-4295-h671-6268ad583¢02

18 CB43b MUKPOIBOIIOLIMH U bubmuoreka [JOK
SMHUICMUOIOTUN https://m.edso0.ru/863e9cle

19 O06o6mieHne 1o TeMe «MUKPOIBOJIONHUS U
€€ pe3ynpTaThI»

Maxkpoasomntouus. [laneonronornueckue https://academy-
20 METOH H3yHEHIIA FEOMIOIMH content.myschool.edu.ru/lesson/d5d4ce86-
b439-4abe-b498-ab8377cd47d4
buoreorpaduyeckre METOIbI H3yYCHUS https://academy-
21 S BOIOLIH content.myschool.edu.ru/lesson/d0c1700a-
£698-4173-85c8-400002296419
OMOPHOIIOTHYECKHE ¥ CPABHUTEIHHO- https://academy-

22 MopdosIornuecKre METO bl H3yIeHHsI content.myschool.edu.ru/lesson/d0c1700a-
SBOJTIOIUN £698-4173-85c8-4000022964f9
MonekyaspHO-TeHETHIECKHUE, https://academy-

23 OHMOXHMMHMYECKHE U MAaTEMATHYECKHE content.myschool.edu.ru/lesson/d0c1700a-
METO/Ibl U3YUYEHUS IBOIIOLIUU £698-4173-85¢c8-4000022964f9

24 O0111e 3aKOHOMEPHOCTH HBOJIOLMH

o5 AnantuBHAs paauaIus.

HepaBHOMEPHOCTH TEMITOB IBOJTFOIIHH

26 O6061eHne o TeMe «MaKkpOIBOJIOLUS U
€€ pe3yabTaThD)

27 HayuHble runote3bl MpOUCX0KICHUS https://academy-



https://academy-content.myschool.edu.ru/lesson/923cbdce-4ef1-4295-b67f-e268ad583c02
https://academy-content.myschool.edu.ru/lesson/923cbdce-4ef1-4295-b67f-e268ad583c02
https://academy-content.myschool.edu.ru/lesson/923cbdce-4ef1-4295-b67f-e268ad583c02
https://m.edsoo.ru/863e9c1e
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https://academy-content.myschool.edu.ru/lesson/d0c1700a-e698-4173-85c8-4000022964f9
https://academy-content.myschool.edu.ru/lesson/d0c1700a-e698-4173-85c8-4000022964f9
https://academy-content.myschool.edu.ru/lesson/d0c1700a-e698-4173-85c8-4000022964f9
https://academy-content.myschool.edu.ru/lesson/d0c1700a-e698-4173-85c8-4000022964f9
https://academy-content.myschool.edu.ru/lesson/d0c1700a-e698-4173-85c8-4000022964f9
https://academy-content.myschool.edu.ru/lesson/54f96a99-57e3-4914-9da0-ba9bad6f0889

JKA3HU HA 3emiie

content.myschool.edu.ru/lesson/54f96a99-
57e3-4914-9da0-ba9bad6f0889

JloHay4HbIE IPEACTABICHUS O

https://academy-

28 SO ICHUH K3 content.myschool.edu.ru/lesson/54f96a99-

57e3-4914-9da0-ba9bad6f0889
OcHOBHBIE 3TaIlbl HEOPraHUYECKOU ttps:/acaclemy-

29 RN— content.myschool.edu.ru/lesson/9ec4c3a8-
5763-40ed-b127-2e1b849c4222
https://academy-

30 I'unoTessl 3apOrKACHUS KU3HU content.myschool.edu.ru/lesson/54f96a99-
57e3-4914-9da0-ba9bad6f0889

Hcrtopus 3emian U METOIBI €€ U3yUeHUS.
ﬂa6o§aTopHaﬂ pabora fI/ISyIIeHI/}I]: u hitps://academy-

31 0.5 content.myschool.edu.ru/lesson/9ec4c3a8-
OIIMCAaHHEC UCKOITAaCMbIX OCTATKOB I[peBHI/IX 5763-40ed-b127-2e1b84904222
OpPraHu3MOB»

HauanpHble 3Tansl OpraHnyecKomn https://academy-

32 BT content.myschool.edu.ru/lesson/9ec4c3a8-

5763-40ed-b127-2e1b849c4222

33 OBOIIOLUS DYKAPUOT
OCHOBHBIE dTAIIbI 3130)1;[0111/11/1 https://academy-

34 PACTHTEIILHOTO MHUPa. paKTmeCVKaH 0.5 content.myschool.edu.ru/lesson/429b1a0d-
paboTta ((I/IByIIeHI/IGVOCO6eHHOCTeI/I 3e4-4740-9d75-b1d6fd53e2¢6
CTPOCHUS PACTCHUUN PA3HBIX OTACIIOB»

OCHOBHHC 3Tallbl 3BOJKOIINHU )KUBOTHOI'O httDS://academy-

35 ipa content.myschool.edu.ru/lesson/429b1a0d-

c3e4-4740-9d75-b1d6fd53e2c6

36 DBOITIONNS )KUBOTHBIX. [IpakTHUecKas 05 https://academy-

pabora «3yuenne ocoOeHHOCTEH

content.myschool.edu.ru/lesson/429b1a0d-
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https://academy-content.myschool.edu.ru/lesson/54f96a99-57e3-4914-9da0-ba9bad6f0889
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https://academy-content.myschool.edu.ru/lesson/54f96a99-57e3-4914-9da0-ba9bad6f0889
https://academy-content.myschool.edu.ru/lesson/9ec4c3a8-5763-40ed-b127-2e1b849c4222
https://academy-content.myschool.edu.ru/lesson/9ec4c3a8-5763-40ed-b127-2e1b849c4222
https://academy-content.myschool.edu.ru/lesson/9ec4c3a8-5763-40ed-b127-2e1b849c4222
https://academy-content.myschool.edu.ru/lesson/9ec4c3a8-5763-40ed-b127-2e1b849c4222
https://academy-content.myschool.edu.ru/lesson/9ec4c3a8-5763-40ed-b127-2e1b849c4222
https://academy-content.myschool.edu.ru/lesson/9ec4c3a8-5763-40ed-b127-2e1b849c4222
https://academy-content.myschool.edu.ru/lesson/429b1a0d-c3e4-4740-9d75-b1d6fd53e2c6
https://academy-content.myschool.edu.ru/lesson/429b1a0d-c3e4-4740-9d75-b1d6fd53e2c6
https://academy-content.myschool.edu.ru/lesson/429b1a0d-c3e4-4740-9d75-b1d6fd53e2c6
https://academy-content.myschool.edu.ru/lesson/429b1a0d-c3e4-4740-9d75-b1d6fd53e2c6
https://academy-content.myschool.edu.ru/lesson/429b1a0d-c3e4-4740-9d75-b1d6fd53e2c6
https://academy-content.myschool.edu.ru/lesson/429b1a0d-c3e4-4740-9d75-b1d6fd53e2c6
https://academy-content.myschool.edu.ru/lesson/429b1a0d-c3e4-4740-9d75-b1d6fd53e2c6
https://academy-content.myschool.edu.ru/lesson/429b1a0d-c3e4-4740-9d75-b1d6fd53e2c6

CTPOCHUS MO3BOHOYHBIX JXUBOTHBIX)

c3e4-4740-9d75-b1d6fd53e2c6

PazButue xxu3Hu Ha 3eMIie 1o 3pam U

https://academy-

37 HepHoan content.myschool.edu.ru/lesson/429b1a0d-

c3e4-4740-9d75-b1d6fd53e2c6

38 MaccoBble BBIMUpPaHUSI — 3KOJIOTUYECKUE
KPHU3HUCHI NIPOLLIOTO

39 CoBpeMEHHbIN IKOJIOTUYECKUN KPU3HC,
€ro 0COOEHHOCTH

40 CoBpemeHHast cucTeMa OpraHuYecKoro
MPOILIOTO
OCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI https://academy-

41 OpraRHIMOB content.myschool.edu.ru/lesson/32123386-

6909-40dc-9afe-eb3ec492b68c

4 O606menne no Teme «IIpoucxoxaeHne u
pa3BUTHE KU3HU Ha 3eMIIe»

https://academy-
43 AHTPONIOJIOTHS — HayKa O YeJIOBEKe content.myschool.edu.ru/lesson/dd16ac23-
fddb-4c08-a329-6de2fal01073
PazButue npencrasnenuii o hitps:/academy-
44 HPOHCX O ICHII HeNoBeKa content.myschool.edu.ru/lesson/dd16ac23-
fddb-4c08-a329-6de2fal01073
MecTto 4yenoBeka B CUCTEME
oprannueckoro mupa. JlabopatopHas https://academy-

45 pabota «M3yueHue ocoOeHHOCTEH 0.5 content.myschool.edu.ru/lesson/dd16ac23-
CTPOEHUSI CKeJIeTa YellOBeKa, CBA3aHHBIX C fddb-4c08-a329-6de2fal01073
MPSIMOXOXKICHUEM »

https://academy-
46 JIBroKymiye cuibl aHTPOIIOTEHe3a

content.myschool.edu.ru/lesson/375dd554-



https://academy-content.myschool.edu.ru/lesson/429b1a0d-c3e4-4740-9d75-b1d6fd53e2c6
https://academy-content.myschool.edu.ru/lesson/429b1a0d-c3e4-4740-9d75-b1d6fd53e2c6
https://academy-content.myschool.edu.ru/lesson/429b1a0d-c3e4-4740-9d75-b1d6fd53e2c6
https://academy-content.myschool.edu.ru/lesson/32123386-6909-40dc-9afe-eb3ec492b68c
https://academy-content.myschool.edu.ru/lesson/32123386-6909-40dc-9afe-eb3ec492b68c
https://academy-content.myschool.edu.ru/lesson/32123386-6909-40dc-9afe-eb3ec492b68c
https://academy-content.myschool.edu.ru/lesson/dd16ac23-fddb-4c08-a329-6de2fa101073
https://academy-content.myschool.edu.ru/lesson/dd16ac23-fddb-4c08-a329-6de2fa101073
https://academy-content.myschool.edu.ru/lesson/dd16ac23-fddb-4c08-a329-6de2fa101073
https://academy-content.myschool.edu.ru/lesson/dd16ac23-fddb-4c08-a329-6de2fa101073
https://academy-content.myschool.edu.ru/lesson/dd16ac23-fddb-4c08-a329-6de2fa101073
https://academy-content.myschool.edu.ru/lesson/dd16ac23-fddb-4c08-a329-6de2fa101073
https://academy-content.myschool.edu.ru/lesson/dd16ac23-fddb-4c08-a329-6de2fa101073
https://academy-content.myschool.edu.ru/lesson/dd16ac23-fddb-4c08-a329-6de2fa101073
https://academy-content.myschool.edu.ru/lesson/dd16ac23-fddb-4c08-a329-6de2fa101073
https://academy-content.myschool.edu.ru/lesson/375dd554-099c-409f-846a-4c30dc63346d
https://academy-content.myschool.edu.ru/lesson/375dd554-099c-409f-846a-4c30dc63346d

099c-409f-846a-4c30dc63346d

COOTHOIIEHUE OUOJTOTNYECKUX U

https://academy-

47 CoLMANbHBIX (PaKTOPOB B AHTPOMOFEHEse content.myschool.edu.ru/lesson/375dd554-
099c¢-409f-846a-4c30dc63346d
https://academy-

48 OCHOBHbBIC CTaJIUH aHTPOIIOreHE3a content.myschool.edu.ru/lesson/4a3e94d7-
80fe-4ae2-b0cb-607d35bebf80

49 [Taneoreneruka u majeoreHOMHUKa
https://academy-

50 DBOJIIOIUSA COBPEMEHHOTO YEJIOBEKA content.myschool.edu.ru/lesson/4a3e94d7-
80fe-4ae2-b0ch-607d35bebf80

YenoBeueckue packl. [Ipakriuueckas https://academy-

51 pabora «/3y4yeHue IKOJOrHIeCKuX 0.5 content.myschool.edu.ru/lesson/6bff6946-
aJlanTaluil YEI0BEKA» b615-49a6-a4e9-5ab6cae58048
MeXIHCIUITMHAPHBIE METOIbI https://academy-

52 asTporonorI content.myschool.edu.ru/lesson/4a3e94d7-

80fe-4ae2-b0ch-607d35bebf80

53 O6006menue o Teme «IIpoucxoxaeHue
YeJI0BeKa — aHTPOTIOTEHE3»

54 [TpomMex)yTOUHOE KOHTPOIBHOE
TECTHPOBAHUE.

https://academy-

55 3apox/IeHUe U Pa3BUTHE SKOJIOTHU content.myschool.edu.ru/lesson/7b5d33d5-

1cfb-47db-807e-85928f9110ee
Merons! sxonorun. JlabopatopHast paborta https://academy-

56 «/3y4eHne MeTO/I0B IKOJIOTHYECKUX 0.5 content.myschool.edu.ru/lesson/7b5d33d5-
UCCIIEIOBaHUI» 1cfb-47db-807e-85928f9110ee

57 Dkonornyeckue HaKTopsl. 3HAUCHHUE https://academy-
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https://academy-content.myschool.edu.ru/lesson/4a3e94d7-80fe-4ae2-b0cb-607d35bebf80
https://academy-content.myschool.edu.ru/lesson/6bff6946-b615-49a6-a4e9-5ab6cae58048
https://academy-content.myschool.edu.ru/lesson/6bff6946-b615-49a6-a4e9-5ab6cae58048
https://academy-content.myschool.edu.ru/lesson/6bff6946-b615-49a6-a4e9-5ab6cae58048
https://academy-content.myschool.edu.ru/lesson/4a3e94d7-80fe-4ae2-b0cb-607d35bebf80
https://academy-content.myschool.edu.ru/lesson/4a3e94d7-80fe-4ae2-b0cb-607d35bebf80
https://academy-content.myschool.edu.ru/lesson/4a3e94d7-80fe-4ae2-b0cb-607d35bebf80
https://academy-content.myschool.edu.ru/lesson/7b5d33d5-1cfb-47db-807e-85928f9110ee
https://academy-content.myschool.edu.ru/lesson/7b5d33d5-1cfb-47db-807e-85928f9110ee
https://academy-content.myschool.edu.ru/lesson/7b5d33d5-1cfb-47db-807e-85928f9110ee
https://academy-content.myschool.edu.ru/lesson/7b5d33d5-1cfb-47db-807e-85928f9110ee
https://academy-content.myschool.edu.ru/lesson/7b5d33d5-1cfb-47db-807e-85928f9110ee
https://academy-content.myschool.edu.ru/lesson/7b5d33d5-1cfb-47db-807e-85928f9110ee
https://academy-content.myschool.edu.ru/lesson/05e291c0-7a9c-47f1-b47b-1fdfe35400ed

3KOHOFHHCCKHX3HaHHﬁlﬂBIqu0BeKa

content.myschool.edu.ru/lesson/05e291¢c0-
7a9c-47f1-b47b-1fdfe35400ed

Abuotnueckue paxkropsl. CBeT Kak
sKoyoruueckuit gpaxrop. Jlaboparopuas

https://academy-

58 paGota «BhECHHE NpUCTOcOGeHHil 0.5 content.myschool.edu.ru/lesson/05e291c0-
7a9c-47f1-b47b-1fdfe35400ed
OpPraHU3MOB K BIIMSIHUIO CBETa»
AbGuotnueckue dakropsl. Temmneparypa
KaK 9KOJIOTHYCCKUI (haKTop. https://academy-

59 JlaboparopHas pabota «BbisBicHue 0.5 content.myschool.edu.ru/lesson/e24d7ba7-
PHUCIIOCOOJIEHUI OPraHU3MOB K BIHSHHIO de89-4373-8b70-9771d8e0da5c¢c
TEMIEPATYpPhI»

A6H0anec1<nev ¢bakTopsl. BraxxHocTh Kak https://academy-

60 oRonorwreckuii paxrop. Jlaboparopras 0.5 content.myschool.edu.ru/lesson/e24d7ba7-
paboTta ((UAHaTOMI/I‘IeCKI/Ie 0COOCHHOCTH 4689-4373-8570-9771d3e0da50
pacTeHuil U3 pa3HbIX MECT OOUTAHUS»

https://academy-

61 Cpenpl 0OUTaHUS OPraHU3MOB content.myschool.edu.ru/lesson/e24d7ba7-

de89-4373-8b70-9771d8e0da5c¢

62 Buonorndeckne puTMbl

63 XKuznenusle GopMbI OPraHU3MOB

64 buoTtnueckue paxkTopsl
3HaueHne OMOTHYECKHUX B3aUMOIEHCTBHI

65 JUTSL CYIIIECTBOBAHHS OPTaHU3MOB B Cpelie
obutaHus

66 O600611eHne IO TeMe «DKOJIOTHS — HayKa
0 B3aMMOOTHOUIIEHUSAX OPraHU3MOBY

67 DKOJIOrHYeCcKHe XapaKTepUCTUKU

MomyJIanun



https://academy-content.myschool.edu.ru/lesson/05e291c0-7a9c-47f1-b47b-1fdfe35400ed
https://academy-content.myschool.edu.ru/lesson/05e291c0-7a9c-47f1-b47b-1fdfe35400ed
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https://academy-content.myschool.edu.ru/lesson/e24d7ba7-de89-4373-8b70-9771d8e0da5c
https://academy-content.myschool.edu.ru/lesson/e24d7ba7-de89-4373-8b70-9771d8e0da5c
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https://academy-content.myschool.edu.ru/lesson/e24d7ba7-de89-4373-8b70-9771d8e0da5c

OCHOBHBIC ITOKa3aTeIIN MOITYJIAINN

68 YUCJIEHHOCTb, IJIOTHOCTbD, BO3pAcTHAS U
MOJIOBAs CTPYKTypa
OCHOBHBIG IMOKAa3aTCJIn MOITYJIAIUN:

69 POXKIAEMOCTH, PUPOCT, TEMIT POCTA,
CMEPTHOCTh, MUTPALIUN

70 DKOJIOrHYeCcKasi CTPYKTypa NOMyJsun

71 JluHaMuKa ONyJISIIAY U €€ PeryJisiius

72 KpI/IBBIC pocCTa YUCICHHOCTH IOITYJIAIHNN.

KpuBbie BEKHBaHHUS
DKoJIornuecKkas HHIlla BHIA.
73 JlaboparopHas pabota «IIpucrnocobienus 0.5
CEMSTH PACTEHHH K PaCCEIICHUIO
74 Bun xak cucrema nonynsiuuii
75 3aKOHOMEPHOCTH MOBECHUS ¥ MUTPALIAH
’KHUBOTHBIX
76 O600menue mo Teme «OpraHu3Mbl U
cpena oOuTaHUs»
https://academy-

77 Co000111ecTBO OPraHU3MOB — OMOLIEHO3 content.myschool.edu.ru/lesson/d224f4ab-
dcaf-4e28-adf9-520525b609aa
https://academy-

78 DKocucTeMa KaK OTKPBITas CHCTEMA content.myschool.edu.ru/lesson/d224f4ab-
dcaf-4e28-adf9-520525b609aa

79 KpyroBopoT BemiecTB 1 MOTOK YHEPTHH B

DKOCUCTEME
80 OCHOBHBIE TIOKA3aTelId YKOCHCTEMBI



https://academy-content.myschool.edu.ru/lesson/d224f4ab-dcaf-4e28-adf9-520525b609aa
https://academy-content.myschool.edu.ru/lesson/d224f4ab-dcaf-4e28-adf9-520525b609aa
https://academy-content.myschool.edu.ru/lesson/d224f4ab-dcaf-4e28-adf9-520525b609aa
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https://academy-content.myschool.edu.ru/lesson/d224f4ab-dcaf-4e28-adf9-520525b609aa

81

DKOJIOTMYECKUE TUPaMUIbI

82 N3menenust coo0IIecTB — CYKIIECCHH
[TpupoaHbIE SKOCHCTEMBI. DKOCUCTEMBI
83 03ep M peK. IKOCUCTEMbI MOpEH U
OKECaHOB
84 [Tpupoanbie SKOCI/IC"I:’CMBI. DKOCHCTEMBI
TYHJIp, JIECOB, CTETICH, TyCThIHD
85 AHTpPOTIOT€HHBIE YKOCUCTEMBI
Ypb6oskocucremsl. [IpakTudeckas padora
86 «M3yueHue u onucaHue 0.5
ypOOIKOCHUCTEMBI»
3akoHOMEpHOCTH (HOPMUPOBAHHUS
87 OCHOBHBIX B3aUMOJICHCTBHII OPraHU3MOB
B DKOCHUCTEMax
MexaHU3Mbl BO3/ICHCTBHS 3arpsI3HCHU I https://academy-
88 PASHBIX THIIOB Ha CYOOPraHH3MEHHOM, content.myschool.edu.ru/lesson/8cc24f48-
OPTAHHIMOHHOM, TOTyIBHIHORHOM | 8636-4a51-aa94-126651e54ccc
9KOCHCTEMHOM YPOBHSIX
89 O606H.I€Hlil’e 1o TeMe «DKOJIOTUS BUJIOB U
TIOTTYJISIITHF
90 buocdepa — obmennanerapHas
o0osouka 3emin
91 VYuenue B. U. Bepnanckoro o 6uocdepe
92 3aKOHOMEPHOCTH CYIICCTBOBAHMSI
ouochepsl
93 KpyroBopoTs! BeniecTs u

OMOr€OXHUMHYCCKHUE OHUKIJIBI



https://academy-content.myschool.edu.ru/lesson/8cc24f48-8636-4a51-aa94-126651e54ccc
https://academy-content.myschool.edu.ru/lesson/8cc24f48-8636-4a51-aa94-126651e54ccc
https://academy-content.myschool.edu.ru/lesson/8cc24f48-8636-4a51-aa94-126651e54ccc

3onaneHOCTH OMochepsl. OCHOBHBIE

94 1
OMOMBI CyIIIH

95 YcroitunBocTh 6rocheps 1
https://academy-

96 DKOJIOrHYECKHE KPUIUCHI M UX TPHYNHBI 1 content.myschool.edu.ru/lesson/8cc24f48-
8636-4a51-aa94-126651e54ccc
https://academy-

97 Bo3saeiicTBue uenoBeka Ha ouochepy 1 content.myschool.edu.ru/lesson/dfdeeae5-
bc9b-4b8d-aedf-beebecad09eb

AHTpPONIOT€HHOE BO3JICHCTBHE HA hitps:/academy-

98 . . 1 content.myschool.edu.ru/lesson/dfdeeae5-
DAGTHTCILERIM H XHBOTHRI MAD bc9b-4b8d-ae4f-beebecad09eb
Oxpana npupoibl. OCHOBHBIC TPHUHIIUATIBI https://academy-

99 YCTOWYHUBOTO Pa3BUTHsI YE€JIOBEUECTBA 1 content.myschool.edu.ru/lesson/dfdeeae5-
IPUPOIBL. bc9b-4b8d-ae4f-beebecad09eb
ParnonanbHOE MTPUPOIOTIOIB30BAaHHE U https://academy-

100 COXpaHEHUE OMOJIOTHYECKOTO 1 content.myschool.edu.ru/lesson/c2ccb94a-
pa3Ho0Opa3us 3emin 5b5d-4b61-b56b-cd15¢7218d52

101 O6006menue o Teme «buocdepa — 1
ri06anbHas YKOCUCTEMay

102 HTOoroBoe KOHTPOJIBHOE TECTUPOBAHMUE. 1

OBIIEE KOJIMYECTBO YACOB I10 102 75

[NPOT'PAMME
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https://academy-content.myschool.edu.ru/lesson/dfdeeae5-bc9b-4b8d-ae4f-beebecad09eb
https://academy-content.myschool.edu.ru/lesson/dfdeeae5-bc9b-4b8d-ae4f-beebecad09eb
https://academy-content.myschool.edu.ru/lesson/c2ccb94a-5b5d-4b61-b56b-cd15c7218d52
https://academy-content.myschool.edu.ru/lesson/c2ccb94a-5b5d-4b61-b56b-cd15c7218d52
https://academy-content.myschool.edu.ru/lesson/c2ccb94a-5b5d-4b61-b56b-cd15c7218d52




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAIBI /151 YYUEHUKA

* buonorwus, 10 knacce/ Beicorkast JI.B., Apmvmun .M., PyBurckuii A.O. u apyrue; moj

penakuueit lllymuoro B.K., [Ipimimuna I'.M., AkuronepHoe o6miecTBo «M31arenbeTBo

«IIpoceeuienue»

* buosnorus, 11 xnacc/ boponun [1.M., Ipimiur I'.M., Ca6nuna O.B.; mox pegakuuei

[ymuoro B.K., Ipmvmmuma I'.M., AkuronepHoe o6mectBo «M3narensctBo «lIpocBemenney

* buosorus. buonorudeckue cucremsl u nporeccel, 10 kmace/ Tepemos A.B., Ilerpocosa P.A.,

OO6miecTBO ¢ orpaHnueHHON 0TBeTCTBeHHOCTHI0 « IOl MHEMO3HNHA»

* buosorus. buonorudeckue cucremsl u nporeccel, 11 kmace/ Tepemos A.B., Ilerpocosa P.A.,

OO6miecTBO ¢ orpannueHHON oTBeTCTBeHHOCTHIO « IOl MHEMO3HNHA»
METOAUYECKHE MATEPHUAJIBI IJI51 YYUTEJIA

LIOC Mos lIkomahttps://myschool.edu.ru/

WuTepakTHBHBIC BUPTYalbHbIE TA0OPATOPHBIE U MPAKTUYECKUE pabOThHI HA YTITyOJIEHHOM

ypOBHE OCHOBHOTO 0011ero oopaszosanushttps://content.edsoo.ru/lab/subject/1/

bubnuroteka mudposoro oopasosarensHoro kourenrahttps:/lib.myschool.edu.ru/market

Poccuiickas anekrponHas mkomnahttps://resh.edu.ru/

MP Buosnorus — Enunoe conepskanue ooiero oopazosanushttps://edsoo.ru/mr-biologiya/

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
ILIOC Mos IIkomahttps://myschool.edu.ru/

WHuTepakTHBHBIC BUPTYaIbHBIC Ta00paTOPHBIC U MPAKTUYECKUE paOOTHI HA YIITYOJIECHHOM
yYpOBHE OCHOBHOTO 00111ero oopaszoBanushttps://content.edsoo.ru/lab/subject/1/

bubimoteka mudposoro odpazosarensHoro konrentahttps://lib.myschool.edu.ru/market
Poccwuiickas anexrponnas mkonahttps://resh.edu.ru/

https://academy-content.myschool.edu.ru/lesson/c2cch94a-5b5d-4b61-b56b-cd15¢7218d52
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