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MHNOACHUTEJBbHASA 3AIIUCKA

[Tporpamma no yue6HOMY ipeameTy «buonorus» (nanee - OM0JIOTHs) HA YPOBHE CPEIHETO
obmiero oopazoBanus pa3padborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-03
«0O06 oOpazoBannn B Poccuiickoit Deaepannn»y, ®PI'OC COO, Konnenmuu mnpenogaBaHus
yuebHoro npeamera «bHONOrHs» U OCHOBHBIX IMOJIOKEHUN (penepanbHOi pabodeil mporpamMmmbl
BOCTIUTAHHUS.

Cornacuno nonoxenusim @I'OC COO mpodunbHbie ydyeOHbIE MPEAMETHI, U3ydaeMble Ha
yriyOJIEHHOM YPOBHE, SIBJISIFOTCS criocoOoM auddepeHnmnaniu 00y4eHus Ha YpOBHE CPETHET0
o0uiero o0pa3oBaHMsl M MPU3BAHBI 00ECIEUUTh MPEEMCTBEHHOCTh MEXJY OCHOBHBIM OOIIUM,
CpeIHUM OOIIUM, CpPeIHUM MPOPECCHOHATBHBIM M BBICIIMM OOpa3oBaHHEeM. B To ke Bpems
KOKIBIA U3 ITHX YU4eOHBIX MPEIMETOB JOHKECH ObITh OPUEHTHPOBAH HA MPUOPUTETHOE PEIICHUE
00pa3oBaTeNbHbIX, BOCIHUTATEIbHBIX M PAa3BUBAIOIIMX 3aJ]la4, CBSI3aHHBIX C MpoQopueHTaIHEN
o0ydaroluxcsi U CTUMYJIHPOBAHUEM HHTEpeca K KOHKPETHOM 00JacTH HAy4YHOro 3HAHUS,
CBS3aHHOTO C OWOJIOTHEH, MEAWIIMHON, 3KOJOTUEH, ICUXOJOTHUEH, CIIOPTOM WM BOCHHBIM
JIEJIOM.

[Tporpamma no yuebHomy npeamety «buonorus» na€r mpeactaBieHue O LEIH U 3a7adax
u3ydeHus yaebHoro npeamera «buonorus» Ha yriyOJaEéHHOM ypOBHE, OMpeiesieT 00s13aTeIbHOe
(MHBapMaHTHOE) TPEAMETHOE COJEpXKaHUE, €ro CTPYKTYpPUpPOBAaHHME IO pasjieiiaM U Temaw,
pacrpenenenue 1mo Kiaccam, peKOMEHIYeT IMOCIIeA0BaTeIbHOCTh U3yYeHHs yUeOHOTO MaTepHraa
C yu€TOM MEXIIPEIMETHbIX U BHYTPUIIPEAMETHBIX CBs3€d, JIOTHMKH Y4eOHOro IMpoliecca,
BO3PACTHBIX OCOOCHHOCTEH oOyuaromuxcs. B mporpamMMe mo O6Monoruu peann3oBaH MPUHIUI
IPEEMCTBEHHOCTH C H3y4e€HHEM OHOJOrMM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHWMS,
Omaromapss uyeMy IPOCMAaTpUBAaeTCs  HAIlPaBICHHOCTbh Ha  IOCIEAYIOIIEe  Pa3BUTHE
OMOJIOTUYECKNX 3HAHHWM, OPHUEHTUPOBAHHBIX Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IKOJOTUUECKOTO MBIIUICHUS, TPEICTABICHUNA O 3I0pOBOM 00Opase >KM3HH, Ha
BOCITUTAHHE OEPEKHOTO OTHOIICHUS K OKpYKalomel NpupoaHoil cpexe. B mporpamme mo
OMOJIOTHH Tak)Xe TOKa3aHbl BO3MOXHOCTH ydeOHOro mpenmera «buosiorus» B peanuszanuu
tpeboBanuit ®PI'OC COO K MmiIaHUPYEeMBIM JHMYHOCTHBIM, METAlpeJAMETHBIM MU HPEAMETHBIM
pe3ynbrataM oOyueHus U B (OPMUPOBAHUU OCHOBHBIX BHAOB Y4eOHO-TIO3HABATENHHOM
JESTEIbHOCTH OOYyYalolMXCsl MO0 OCBOEHHUIO COJEpXKaHUs OMoJornyeckoro oOpa3oBaHUS Ha
YPOBHE CpeHero o01ero oopa3oBaHus.

VY4eOHblii npeamer «buonorusi» Ha ypoBHE CpeAHEro oO0IIero oOpa3oBaHUs 3aBepIIacT
Ounonoruveckoe oOpa3oBaHUE B IIKOJE U OPUEHTHPOBAH Ha pacIMpeHue U yriayOJiaeHne 3HaHUn
o0ydJaronuxcsi O J>KMBOM TPUPOJE, OCHOBAX MOJEKYISIPHOW U KIETOYHOM OHOJIOTHH,
OMOPHUOJIOTUN W OMOJIOTUU PA3BUTHS, T€HETHKH, CEJICKIIHMHA, OMOTEXHOJOTHH, dBOIIOIMOHHOTO
YUEHUS U IKOJIOTHUH.

Nzyuenue yuebHoro npenmera «buonorus» Ha yriyOJIeHHOM YpOBHE OPHEHTHPOBAHO Ha
MOATOTOBKY OOYYAIOMMXCSl K TOCIEIYIONIEMY TMOJIYYSHUI0 OMOJIOTHYECKOTO O00pa3oBaHUs B
By3axX M OpPraHM3alMsIX CPEJAHEro MpodeccHoHaNbHOro oopazoBaHus. OCHOBY €ro coiepx aHus
COCTaBIISIET CHUCTEMa OMONOTMYECKUX 3HAHUHM, MONYyYEHHBIX MPU H3YYCHHH OOYUYaIOUTUMUCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECKHX pa3/eJioB OHOJIOTMU HAa YpPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanus, B 10—11 kiaccax 3Tu 3HaHUS MOTY4arOT pa3BUTHE. Tak, pacIIMpeHbl U yriayOIeHbl
OMOJIOTUYECKHE 3HAHUS O PACTCHHSX, JKHBOTHBIX, I'prOax, OaKTepUsX, OPraHU3ME YeJIOBEKa,
o0IIMX 3aKOHOMEPHOCTSX JKU3HH, [OMOJTHHUTEIHHO BKJIIOYEHBI OHWOJOTMYECKHE CBEICHUS
MPUKJIATHOTO M TMOUCKOBOTO XapakTepa, KOTOPhIE MOKHO HCIOJB30BaTh KaK OPUEHTHPHI IS
MoCJIeyIoNEero Beibopa mpodeccun. Bo3mMokHa Takyke MHTETpalys OMOJIOTMUYECKUX 3HAHHWH C



COOTBETCTBYIOIUMH 3HAHUSAMU, MOTYYEHHBIMU OOYUYaIOIIMMUCS IPU U3YUYEHUHN (PU3UKH, XUMHH,
reorpauu 1 MaTEMaTHKH.

Crpykrypa mporpamMmbl 1o ydeOHOMY mpenMery "buomorus" oTpaxkaer CHCTEMHO-
YPOBHEBBII U HBOJIOLMOHHBIA MOAXOIbl K M3yueHHIO Ouojoruu. CoriacHO UM, H3y4aroTcCs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JIS )KUBBIX CHCTEM PA3HOI'O YPOBHs OpraHU3alluy,
HBOJIIOIMHM OPraHMYECKOro MHpa Ha 3emile, COXpaHEHHs OWOJOTHYECKOro pa3zHooOpasus
wiaHetsl. Tak, B 10 kiacce M3y4yaroTCs OCHOBBI MOJIEKYJSPHOW M KIETOYHOW Ouosoruwy,
SMOPHOJIOrUU U OUOJIOTMU PA3BUTHUSA, TEHETUKU U CENEKIMU, OMOTEXHOIOTUU U CUHTETUYECKOM
OMOJIOTHH, aKTyalU3UpPYyIOTCS 3HAaHUS OO0ydarolMXcs MO OOTaHUKE, 300JI0TUHM, aHATOMMH,
¢usuonorun venoseka. B 11 kiacce M3ydaroTcsi SBOJIOUMOHHOE YYEHHE, OCHOBBI SKOJIOTUU U
yueHue o buocdepe.

Vuebublii npenmer «buonorus» npu3zBaH o0OECEYUTh OCBOCHHME OOy4aroIIUMUCS
OMOJIOTHYECKUX TEOpPUH M 3aKOHOB, HJEH, NPUHIMIIOB W IPaBWUi, JISKAIIUX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAYYHOH KapTHHBI MHpa, 3HAHUH O CTPOEHUH, MHOTO00pasuu u
0COOEHHOCTSIX KIIETKH, OpraHu3Ma, IOMYJALINH, OWOIEH03a, SKOCHCTEMBI, O BBLIAIOIINXCS
HAYYHBIX JOCTH)KEHHUSIX, COBPEMEHHBIX MHCCIIEOBAHUSAX B OHMOJIOIMH, NMPHUKIATHBIX aCHEKTax
Ouonornyeckux 3HaHui. [[ng pa3BUTHS U MOJJEp)KaHUS MHTEepeca 00ydaromuxcs K OMOJIOruu
HapsIy CO 3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOTO MaTepuaia B COJIEPKaHUH TPOTPAMMBI 110
OMOJIOTHH TIPEIYyCMOTPEHO 3HAKOMCTBO C MCTOPHEW CTAHOBJICHHMS M Pa3BUTHUsI TOW WM UHOU
o0nacTi GMOJIOTHH, BKJIAJOM OTEUECTBEHHBIX U 3apyOEKHBIX YYEHBIX B PELICHHE BaXKHEHUIIMX
OMOJIOTMYECKUX U HKOJIOTHUECKUX MTPOOIIEM.

[lenb usyuenus yuebHoro npeamera «buonorus» Ha yriayOinEHHOM ypOBHE — OBJIa/IEHUE
00y4JaromuMHUCS 3HAHUSAMH O CTPYKTYpHO-()YHKIIMOHAJIBHOW OpTraHU3allMH JKHBBIX CHCTEM
pasHOro paHra U NpuoOpeTeHHe YMEHHUH MCII0JIb30BaTh 3TH 3HaHMS B (POPMUPOBAHUM MHTEpeca
K OIpenenéHHoN 06gacTu npo(ecCHOHAIBHON J1eSTEIbHOCTH, CBA3aHHOW ¢ OMOJIOTHEH, Ui K
BBIOOPY y4eOHOTO 3aBEeCHHS I TPOIOIDKEHHUS OHOIOTHIECKOTO 00pa30BaHM.

JlocTrxkenue 1enu n3ydeHus ydeOHoro npeamera «buosiorus» Ha yriiyOJ€HHOM YpOBHE
o0ecreynBaeTcs pelIeHrueM caeIyomuX 3a1au:

OCBOGHHME OOYyYaroIMMHUCS  CHUCTEMbl OMOJIOTMYECKMX 3HaHMHA: 00  OCHOBHBIX
OMOJOTUYECKUX TEOPHsX, KOHIEMIUSIX, TMIOoTe3aX, 3aKOHaX, 3aKOHOMEPHOCTAX M IpaBUIIaX,
COCTaBJISIIOLIMX COBPEMEHHYIO €CTECTBEHHO-HAyYyHYI0 KApTUHY MHpa; O CTPOCHHH,
MHOTr000pa3uu 1 0COOEHHOCTSIX OMOJIOTMUECKUX CHUCTeM (KJIETKA, OPraHu3M, MOMYJALHUs, BU],
O6uoreoneHo3, Ouocdepa); 0 BBIJAIOIUXCS OTKPHITHAX U COBPEMEHHBIX HCCIEIOBAaHUAX B
OuoJIoruy;

O3HAKOMJICHHE  OO0ydYaromMxcsi €  METOJAAMMU  TO3HAHUA  JKUBOM  NPHUPOABI:
UCCIIEI0BATEICKUMH METO/IaMU OMOJIOTHYECKUX HayK (MOJIEKYJISIPHOM M KI€TOYHOW OMOJIOrHH,
AMOPHOJIOTUN U OMOJIOTUU PAa3BUTHS, TEHETUKU U CEJIEKLUHU, OMOTEXHOJIOTMH U CUHTETUYECKON
OMOJIOTUHM, TAJICOHTOJOTHH, OSKOJOTHH); METOJaMH  CaMOCTOSITEIbBHOIO  MPOBEIEHUs
OMOJIOTHYECKUX HCCIIEeOBaHUI B sabopaTopuu U B Mpupojae (HaOmoJaeHue, H3MEpPEHUE,
AKCIEPUMEHT, MOJIEIIMPOBAHMUE);

OBJIaJIeHUE OOYYaIOIUMUCS YMEHHSIMU: CaMOCTOSITE€IbHO HaXOJIUTh, AHAIU3MPOBATH U
MCIIOJIb30BaTh OMOJIOTHYECKYI0 MH(POPMAIUIO; MOIb30BATHCS OMOJIOTHYECKON TEPMUHOIOTHEN U
CUMBOJIUKOW;  yCTaHaBIMBaTh CBSI3b MEXAY pa3BUTHEM OWOJIOTMM U  COLMAJIBHO-
HSKOHOMHUYECKUMH U SKOJIOTHYECKHMH IpoOJieMaMH 4eJIOBEYECTBA; OLCHMBATH I1OCIIEACTBUS
CBOEH [eATENbHOCTH 110 OTHOIIEHUIO K OKpY)Kalolled NpupoaHOil cpene, COOCTBEHHOMY
3IOPOBBI0O U 3J0POBBI0  OKPYXAIOUIMX Jtofel; OOOCHOBBIBATH U  COONIOAATH  MEpbI



poPUIAKTUKH WH(OEKITMOHHBIX 3a00JI€BaHMA, MPaBHJIa TIOBEICHHS B MIPUPOJEC U oOecreueHus
0€301aCHOCTH COOCTBEHHOM KH3HENEATENbHOCTH B YPE3BbIUANHBIX CUTYalMsSIX MPUPOJHOTO U
TEXHOTEHHOTO XapakTepa; XapaKTepu3oBaTb COBPEMEHHBbIC Hay4YHbIE OTKPBITUS B 00JacTu
OHOJIOTHH,

pa3BUTHE y 00YYaIOMIMXCS WHTEIIEKTYaJbHBIX U TBOPYECKUX CIIOCOOHOCTEN B Ipoliecce
3HAKOMCTBA C BBIAIOUIMMHCSA OTKPBITUSAMU M COBPEMEHHBIMH HCCIIEIOBAaHHMSIMU B OMOJIOTHH,
pemaeMbpIMH €10 ITPoOJIeMaMy, METOJOJIOTHEel OWMOIOTHYECKOTo HCCIEeIOBaHUS, MPOBEIACHUS
SKCIIEPUMEHTANIBHBIX HCCJIEIOBAaHUM, pelIeHUs OHOJOTMYECKUX 3a7ad, MOJEITUPOBaHUS
OHOJOrH4YecKrX 00BEKTOB U MPOIIECCOB;

BOCIIUTaHHE Y OOyYarOMMXCsl [IEHHOCTHOTO OTHOIICHUS K JKUBOM MPHUPOJE B LEJIOM U K
OTHENbHBIM €€ O00beKTaM U SBJICHUSAM; (OpMUPOBAHME HKOJOTHYECKOW, TIE€HETHYECKOH
rPaMOTHOCTH, OOIIEH KyJbTYphl MOBEACHUS B MPUPOJIE; MHTErpallil €CTECTBEHHO-HAYYHBIX
3HAHUM;

npruobpereHne 00y4JaroIUMHUC KOMIIETEHTHOCTH B PAllMOHAIBHOM IPUPOIOTIOIH30BAHUT
(cobOnroenne mpaBWJI TOBEACHHS B MPHUPOJE, OXPaHBl BHIOB, AKOCUCTEM, Ouochepsi),
COXpPaHEHHHU COOCTBEHHOI'O 370POBBS U 3[0POBBS OKPYXKAIOUIMX JIOAeH (COOMIOaeHUS Mep
npodunaktuku  3a0oneBaHuii, oOecriedyeHre  OE30MACHOCTH  KU3HENCSATENbHOCTH B
Ype3BbIYAIHBIX CUTYaLUsAX IPUPOJHOIO U TEXHOTEHHOI'O XapaKTepa) Ha OCHOBE MCIOJIb30BaHUS
OMOJOrNYECKUX 3HAaHUN U YMEHUI B IOBCETHEBHOM KU3HU;

CO3JaHME YCJOBMM JJii OCO3HAHHOTO BbIOOpa OOYYAIOUIUMUCS WHIUBUIYATbHON
0o0pa3oBaTeNbHON  TPAeKTOpUHU, CHOCOOCTBYIOUIEH mMocienymmeMy IpodecCHOHATbHOMY
CaMOOIPEJEICHUI0, B COOTBETCTBUU C WHJMBUIYaJIbHbIMH MHTEpPECAMH M MOTPEOHOCTIMU
peruoHa.

OO0miee 4ymuClIO YacoB, OTBEACHHBIX Ha W3yuyeHUE OHOJOTMU Ha YriayOJIeHHOM YpOBHE
cpenHero obmiero oOpasoBanms, coctaBisser 204 dvaca: B 10 kmacce — 102 gaca (3 yaca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B Hezleno).

OT6op opraHu3alMOHHBIX (OpPM, METOJOB H CPEACTB OOydYeHHs] OHOJIOTHH
OCYILECTBIISICTCS C YUETOM CHEHU(PHUKH €ro CoAepKaHUs U HANpaBIEHHOCTH Ha MPOJOJIKEHHE
Ouonornyeckoro 00pa3oBaHUs B OPraHU3ALUAX CPEAHEr0 MPO(PECCHOHATBHOTO U BBICIIErO
o0OpazoBaHus.

OO0s3aTeNnbHBIM YCIOBUEM IMPH O0YYEHMM OMOJIOTMM Ha YIiayOIEHHOM YpPOBHE SBIISETCS
IpoBe/ieHUE JIabOpaTOpHBIX M MpakTHueckux pabor. Taxke yuactue oOyyaromuxcs B
BBIMIOJIHEHUH  TPOEKTHBIX U y4eOHO-HCCIIEJIOBATENIbCKUX  paboT, TeMaTuka KOTOPBIX
ONpeseNseTcss y4YyUTelleM Ha OCHOBE MMEIOIIHUXCS MaTepUalbHO-TEXHUYECKUX PECYPCOB U
MECTHBIX MPUPOIHBIX YCIOBUH.

COJAEP)KAHUE OBYYEHUA

10 KJIACC

CoaepxaHue MpPOrpaMMbl, BBIIECIEHHOE  KVYPCUBOM, HE BXOAUT B  TPOBEPKY
rocynapcTBeHHoOU utorooi arrecranuu (I'MA).

Tema 1. buoJsiorusi kKak HayKa

CoBpeMeHHasi OMOIOTUSI — KOMIUIEKCHas Hayka. KpaTkas uctopusi pa3BUTHsI OHWOJIOTHH.
buonorndeckre Hayku W Hu3ydaeMmMble UMHU TpobOieMbl. DyHIaMEHTaNbHBIC, MPHUKIAIHbIE U
MOWCKOBBIE HAYYHBIE UCCIIEOBAHUS B OMOJIOTHH.



3HavueHre OWOJIOTHM B (POPMUPOBAHWM COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI
mupa. [Ipodeccun, cBs3anHble ¢ Ouonorueid. 3HaueHHWE OHONOTMHM B IMPAKTHYECKON
JIEATEIbHOCTH YEJIOBEKA: MEIHILMHE, CEIbCKOM XO3AKCTBE, IPOMBILIICHHOCTH, OXpaHe
IIPUPOJBIL.

JeMoHCTpauMu

[Toptpertsr: Apuctorens, Teodpact, K. Jlunnei, XK. b. Jlamapk, Y. lapsun, Y. I'apsei, I
Mengnens, B. W. Bepuanckuii, U. II. IlaBnoB, M. M. Meunuko, H. W. Baswios, H. B.
Tumodees-Pecosckuid, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

TaGnuupl u cxembl: «CBsi3b OMOJIOTUH C IPYTMMHU Haykammy», «CucreMa OMOIOrMYecKHX
HayK».

Tema 2. 7KuBble cucTeMbl U X H3yYeHHE

JKuBble cucTembl Kak mpeamer uydeHus onosoruu. CBoOMCTBa JKUBBIX CUCTEM: €IUHCTBO
XUMHYECKOIO COCTaBa, IUCKPETHOCTb WU LEJIOCTHOCTb, CIOKHOCTD MW YHOPSAAOYEHHOCTH
CTPYKTYpBI,  OTKPBITOCTb,  CAMOOPTaHM3alUs, CaMOBOCIPOU3BEICHUE, PA3APAKUMOCTb,
U3MEHYMBOCTh, POCT U pa3BUTHE.

YpOBHM OpraHM3allMd JKHUBBIX CHUCTEM: MOJIEKYJIAPHBIM, KJIETOYHBIN, TKaHEBBIH,
OpraHU3MEHHBIH, HOIYJIALIMOHHO-BUIOBOM, 9KOCUCTEMHBIN (OmoreoneHOTHYECKUIT),
ouocdepupiid. IIpomeccsl, MPOUCXOASIINE B KUBBIX cucTeMax. OCHOBHBIE MPHU3HAKH JKUBOTO.
Kussp kak popma cymectBoBaHus Marepuu. Hayku, uzydaromiye *HUBbl€ CUCTEMbI HA PAa3HBIX
YPOBHSX OpPraHU3aLNH.

N3yuenue xuBbIX cucteM. Metoabl OGuonorndyeckoi Hayku. HabGmronenue, maMepenue,
DKCIIEpUMEHT, CUCTeMaru3anus, wMeraaHanu3. lIoHsaTME O 3aBUCMMOM M HE3aBUCHMOM
nepemenHo. IlmanupoBanue skcnepumenta. [locraHoBka u mposepka rumore3. Hynesas
runotesa. [loHsTHe BBIOOPKHU U €€ 0CTOBEpHOCTh. Pa3dpoc B Ononornueckux AaHHbIX. OneHKa
JIOCTOBEPHOCTH IOJIyYEHHBIX pe3yJbTaToB. [IpMunHBI MCKaKE€HUS pe3yNbTaTOB IKCIIEPUMEHTA.
IIonsiTHE CTATUCTUYECKOTO TECTA.

JleMoOHCTpaL U1

Tabmuubl u cxembl: «OCHOBHbIE TIPU3HAKU JKU3HW», «buonornyeckue CcUCTEMBI»,
«CBoiiCcTBa )KMBOW MaTepun», «YpOBHU OpPraHU3allMy KUBOU NPUPOIBD», «CTpOEeHUE KUBOTHON
KIneTkn», «TkaHm  KUBOTHBIX», «CHCTEMBl OpraHOB  YEJIOBEYECKOTO  OpraHH3May,
«buoreorienos», «buochepan, «MeTo bl U3yUESHHS! JKUBOU MPUPOJIBI».

Ob6opynoBanue: 1aboparopHoe 000pyI0BaHKE /7S TPOBECHUS HAOIIOACHUH, H3MEPEHNUH,
JKCIIEPUMEHTOB.

IIpakTuyeckas padora «lcnonp3oBaHuEe pa3IMYHBIX METOAOB IPU H3YyYEHUH KHBBIX
CUCTEMM.

Tema 3. buosnorus Kjierku

Knerka — cTpykTypHO-(QYHKIMOHAIbHAS €IUHULIA KUBOTO. VICTOpHS OTKPBITUS KIETKH.
Paboter P. I'yka, A. JleBenryka. Kinerounas teopus (T. IlIBann, M. Illlneiinen, P. Bupxos).
OCHOBHBIE TIOJIOKEHUSI COBPEMEHHOW KJIIETOYHOUN TEOPHH.

MeTtoabl MOJEKYJISPHOM M KJIETOYHOW OHOJOTMH: MHUKPOCKOMMS, Xpomarorpadus,
anekTpodope3, METOA  MEYEeHbIX aroMoB, jauddepeHunnanbHOe  LEHTPUYTHPOBAHHUE,
KYJIbTUBUPOBAHUE KJIETOK. M3yueHue DuKCUposanHvlX Kiemok. DAEKTPOHHAS MHUKPOCKOIHSL.
Koungoxanvnaa muxpockonus. Bumanvhoe (npusicuznennoe) usyuenue Kiemox.

JleMoHCTpanuu

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



Tabmumpl 1 cxembl: «CBETOBOH MHUKPOCKOI», «IJIEKTPOHHBIA MHUKPOCKOI», «Mcropus
pa3BUTHUS METOJIOB MUKPOCKOIII.

O0opynoBaHue: CBETOBOM MMKPOCKOI, MHUKpPOIpPENapaThl PACTUTENbHbBIX, KUBOTHBIX U
OaxkTepraIbHBIX KIETOK.

IIpakTuyeckasi padora «/3ydeHue METONOB KJIETOUHOH Oumosiorumu (Xpomarorpadusi,
anekrpodopes, nuddepennuanpaoe nearpudyruposanue, [ILIP)».

Tema 4. Xumudeckasi OpraHu3anms KJIeTKH

XHUMHYECKUHN COCTaB KJIETKU. Makpo-, MUKpPO- U yJIbTPaMUKpPO3JIeMEHThI. Boaa u e€ poib
KaK pacTBOPUTENs], pEareHTa, y4dacTUe B CTPYKTYPUPOBAaHHUU KIIETKH, TEIUIOPErYISLHUN.
MuHepalibHbIE BEIIECTBA KIETKH, UX OMOJornyecKast pojib. Pollb KAaTHOHOB U aHHOHOB B KJIETKE.

Opranuyeckue BellecTBa KIETKU. buonornyeckue noaumepsl. besnku. AMUHOKUCIOTHBIN
coctaB 6enkoB. CTpykTypbl OenkoBod Mojekynbl. IlepBuuHas cTpykTypa Oeska, menTuaHas
CBs3b. BTOpuuHas, TperuuyHas, yeTBepTHUYHAs CTPYKTypbl. JleHatyparus. CBoiicTBa OEIKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKIUN O0€IKOB. [Ipuonsi.

VYrineBoabl. MoHOcaxapubl, JuUcaxapuibl, OJIMrocaxapuibl M mnojucaxapuabl. OOmui
IUIaH CTpPOeHUsT U (U3UKO-XMMHUYECKHE CBOMCTBa YriieBoAoB. buonoruueckue QyHKINN
YTJIEBOJIOB.

Jlummael.  TmapodmneHoO-rHIpOodoOHBIe  cBoiicTBa.  Kmaccudukamms — mummmos.
Tpurmunepunabl, GochoaunuIbl, BOCKH, cTepouabl. bruonornueckue ¢pynkunu munuaos. OOmme
CBOICTBa OHMOJOTMYECKMX MeMOpaH — TEKy4YecTb, CIHOCOOHOCTh K CaMO3aMBIKaHHUIO,
MOJIyIPOHUILIAEMOCTb.

Hyxneunosbie xucnotel. JIHK u PHK. Ctpoenue HyknenHoBbIX KucioT. HykiaeoTumsl.
[Mpunmun kommnementapuoctu. [Ipasuno Yapradda. Crpykrypa AHK — nBoiinas criupaib.
Mectounaxoxaenue u ouonornueckue ¢pynkuu JJHK. Bunst PHK. ®ynknun PHK B kietke.

Crpoenue moinekynsl AT®. Makpospruueckue cBsizu B Mmojekyine AT®. buonornueckue
¢yaknun  AT®. BoccTaHoBIeHHBICE TICPEHOCUYMKH, HUX (QYHKIUH B KIETKe. /[[pyeue
HYKaeo3uompugocgamol (HTD,). CexBenupoBanne  JIHK.  Memoower  cenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykTypHast Ouonorus: OMOXMMHUYECKHE U OMOPHU3NYECKUE HCCIEOBAHUS COCTaBa U
IIPOCTPAHCTBEHHON CTPYKTYypbl OuoMmonexkyn. Modenupoeanue cmpykmypvl U @QYHKYui
buomonekyn u ux komniekcos. Komnvromephwiti Ousaiin U opeanuyecKuti cunme3s 6UOMONEKY U
UX HENPUPOOHBIX AHATI0208.

JleMoHCTpan U

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

[uarpammsl:  «PacnpeneneHne XHUMHYECKHX DJIEMEHTOB B HEXKHUBOM  IIPUPOJE»,
«Pacnipenenenne XUMUYECKUX JIEMEHTOB B )KMBOW ITPUPOLIEN.

Tabmumpl u cxemsl: «llepuogmdeckass TabaUIla XUMHUUYECKHX JJIEMEHTOB», «CTpoeHHE
MOJIEKYJbl BOABI», «BemectBa B cocraBe OpraHu3moBy», «CTpoeHHE MOJEKYJbl Oenkay,
«CTpyKTypbl OEenKOBOW MOJNEKYNIb», «CTpoeHHE MOJEKyd YriaeBoJoB», «CTpoeHHE MOJIEKYI
IununoBy», «HykienHoBble KUCIOTHIY, «CTpoeHHE MOJIEKYIBI ATD».

O6opynoBaHue: XuMU4ecKasi ocyia 1 000opy1oBaHHe.

JladopaTropnasi padora «OOHapykeHHE 0ETKOB C TOMOIIBIO KaY€CTBEHHBIX PEAKITUI».

JlabopaTopnas padora «/ccienoBanne HyKIEMHOBBIX KUCIIOT, BBIIEICHHBIX U3 KIETOK
pa3IMYHBIX OPraHU3MOBY.

Tema 5. CtpoeHue u GyHKIMH KJIETKH



Tunsl KIETOK: 3yKapuoTHYecKass U Mpokapuotuyeckas. CTpyKTypHO-(GYHKIIMOHAJIbHBIE
00pa3oBaHUS KIETKH.

CtpoeHre TMpOKApUOTHUYECKON KIeTku. Kietoynas creHka OakTepuid U apXem.
OcoOeHHOCTH CTpOEHUs TeTepoTpodHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MecTo u
POJIb IPOKAPHOT B OMOIEHO3aX.

Crpoenrie u (QyHKIIMOHHPOBAHUE dYKapHOTHUECKOW KieTkH. [Imasmarndeckas memOpaHa
(mma3manemma). CTpykTypa IUTa3MaTHdeckoil MeMOpaHbl. TpaHCIOPT BEHIECTB dYepe3
MJIa3MaTHYeCKyl0 MeMOpaHy: maccuBHbIN (muddysus, obneruéHnas auddysus), aKTUBHBIN
(mepBUYHBIA M BTOPUYHBIA aKTUBHBIA TpaHcmopT). Ilomymponuraemocts MemOpanbl. PaGoTa
HATPHUIl-KaJIMeBOro Hacoca. DHAOIMUTO3: MUHOIMTO3, (parounTo3. Dk30uuTo3. Kinerounas crenka.
CrpykTypa 1 (yHKIIMH KJIETOYHOW CTEHKH PacTeHH, TpHOOB.

[uromnaszma. I{uro3oinb. llutockener. [IBukeHue muToriasmbl. OpraHoOUIbl KIETKH.
OnHomMeMOpaHHBIC OpraHOMBI KJICTKHU: 3HAoIazMarnueckas cetb (DIIC), anmapat [osbmku,
JM30COMBI, UX CTpOoeHHE M (PYHKIUH. B3anMOCBI3b OJHOMEMOpAHHBIX OPTIaHOMJIOB KIICTKH.
CrtpoeHue rpaHylsipHOrO peTukyinyma. Mexanusm wuanpasnenus oOenkos 6 OIIIC. Cunres
pactBopuMbIX  OenkoB. CuHHTe3  KJIETOYHBIX  MeMOpaH. [nmamkuii  (arpaHynispHBIi)
SHJOIIa3MaTH4ecKuii peTukyiayM. CekpetopHas QyHkuusa annaparta [onbmku. Moougurayus
benxos 6 annapame I onvoacu. Copmuposka 6enxos ¢ annapame I 01b0xcu. TpaHCTIOPT BEIIECTB
B KJeTke. Bakyonu pacturenbHbIX KieToK. Kiterounslit cok. Typrop.

[TomyaBTOHOMHBIE OpPraHOUIBI KJIETKH: MHUTOXOHIPUHU, IIACTUIBL. [Ipoucxooicoenue
mumoxonopuui u naacmuo. Cumbdbuocenez (K.C. Mepeowckosckuii, JI. Mapeynuc). CTpoeHue u
GYyHKIMM  MUTOXOHApUNM © TutacTuia. llepBUuYHBIE, BTOPHUYHBIE W CIOXKHBIC TUIACTUIBI
(OTOCUHTE3UPYIOUIMX 3YKAapUOT. XJIOPOIUIACThl, XPOMOIUIACThI, JIEHKOIUIACTHI  BBICIIUX
pacTeHuil.

HemembOpanusie opranouas! kinetku CtpoeHune u (GYHKIIUHM HEMEMOpPaHHBIX OPTaHOHJIOB
KIeTkd. Pubocombl.  Ilpomesicymounvie  guramenmol. MukpopuiaMeHTsl. AKmunogvle
Muxkpogunramenmol. MBbIIIEUHBIE KIETKU. AKMUHOBbIE KOMNOHEHMbl HEeMbIULeYHbIX KIemoK.
Muxkpotpybouku. Krnerounslit mentp. CTpoeHHe U [BWKEHHE KIYTHKOB U PECHHUYEK.
MuxkpoTpy6ouku nutormasMel. Llentpuons. benku, accoyuuposannuvle ¢ Mukpoguramenmamu u
Mmuxpompyboukamu. Momopmwie 6enxu.

Anpo. OOosouka sapa, XpOMaTUH, KapuoIIa3Ma, SAPBINIKH, UX CTPOEHUE U (YHKIUU.
Snepubliil GenkoBbli MaTpuKc. [IpocTpaHCTBEHHOE PACHOJIOXKEHHE XPOMOCOM B HHTEp(ha3HOM
anape. Jyxpomamun u eemepoxpomamur. benlku XpoMmMaThuHa — TUCTOHBIL. J{uHamuxa s0epHouU
0bonouku 6 mumose. foepHuiil mpancnopm.

Knerounsle  BkitoueHusi. CpaBHHUTENbHAs  XapaKTEpPUCTUKA  KIETOK  JYKapHOT
(pacTUTENBHOMN, )KUBOTHOMH, TPUOHOIN).

JleMoHCTpanuu

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

Tabmumpl 1 cxembl: «CTpOGHHE DSYKAPUOTHYECKOW KIETKH», «CTpOEHHE >KUBOTHOM
KJIETKN», «CTPOEHHE PACTUTEIBHON KIETKN», «CTpoeHue MUTOXOHApUW», «SAapo», «CtpoeHue
MPOKAPUOTUYECKON KIIETKH.

O6opynoBaHue: CBETOBOM MHKPOCKON, MHKpPOIpenapaTbl PacTUTEIbHBIX, KHUBOTHBIX
KJIETOK, MUKpOIpenaparsl 0akTepuaibHbIX KJIETOK.

JlaboparopHasi padora «/3yueHre CTpOCHHSI KJIETOK PAa3IMUYHbIX OPTAaHU3MOBY.

IIpakTnyeckas padora «/3ydeHne CBONCTB KJIETOYHONH MEMOpPaHBD».



JlaGoparopHnas padora «l/ccienoBanue Iaa3mMoiin3a M ACMIa3MOJIU3a B PACTUTEIbHBIX
KJIETKaX).

IpakTuyeckas padora «3yueHue ABMKEHUS UTOIIA3MbI B PACTUTEIIBHBIX KIETKAX.

Tema 6. O0MeH BelecTB M NPeBPallleHUE JHEPTUN B KJIETKe

AcCUMWIISIIIMS U TUCCUMUIISILIUSL — JIBE CTOPOHBI MeTabonu3ma. Tumbl oOMEeHa BEIIeCTB:
aBTOTPOGHBIH M  TeTepoTpodHBIA. YyacTue KuUCIOpoAa B  OOMEHHBIX  IpoOIeccax.
Ounepreruyeckoe oOecrieueHne kieTku: mpespamenne AT® B oOMeHHBIX THpoleccax.
@DepMeHTAaTUBHBIM XapakTep peakluid KIETOYHOro Merabonu3ma. DepMeHThl, X CTPOEHUE,
cBoiictBa u mexanusMm geiictBus. Kodepmentsl. Orinuns ¢(epMEHTOB OT HEOPraHUYECKHX
KaTajau3aToOpOB.  bEeNKU-aKTUBATOPBI HW  OCIKU-UHTHOUTOPBL.  3aBUCUMOCTH  CKOPOCTHU
(epMEHTATUBHBIX PEAKIUI OT Pa3INYHbBIX (PAKTOPOB.

[lepBrUYHBII CHUHTE3 OPraHMYECKUX BELIECTB B KieTke. DOTOCUHTE3. AHOKCUEHHbIU U
oKcueenHvlll  omocunmes y baxmepuu. Ceemocoduparowjue nueMeHmsl U NUSMEHMNb
peakyuonnoz2o yeumpa. Ponp xnopomnactoB B mporecce (GortocuHTe3a. CBETOBas U TEMHOBAs
dazel. @omoovixanue, Cz, Cs. u CAM-munvt pomocunmesa. [IpogyKTUBHOCTD (DOTOCHHTE3A.
Bnusinue pa3nuyabix pakTopoB Ha CKOPOCTh GoTOCHHTE3a. 3HAUeHHEe (POTOCUHTE3A.

XemocuHTe3.  PazHooOpa3ue  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTPUPUIUPYIOIIHE
OakTepuH, )Keae300aKTepuu, cepodaKTepun, BOJOPOIHbIE OaKTeprH. 3HAUCHHE XEMOCHHTE3A.

AHa’poOHBIe opraHu3Mbl. Buasl Opoxxenus. [IpoaykTel OpOXKEHHUS W MX HCIIOJIb30BAHHE
YeNIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI OMOTEXHOJIOTMH U BO30YIUTENH
Oose3Hei.

AdpoOHBIE OpraHu3Mbl. JTambl HEpPreTHdeckoro obOMeHa. [ToATOTOBUTENBHBIN JTarl.
['mukonu3 — 6eCKUCIOPOAHOE PACUIETNIEHUE TIIFOKO3bI.

buonornueckoe OKHUCIIEHHE, WIH KIETOYHOE JbIXaHue. Pojib MUTOXOHApUN B Ipoleccax
Oouonoruueckoro okucienus. Luxnnueckue peaknuu. OkucnuTenbHoe GocPoprInpoBaHUE.
Ouepeusi membpannozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnot ATD-
cunmasel. llpenMyiiectBa a’poOHOro MmyTH OOMEHa BEIIECTB INEpe]  aHadPOOHBIM.
O} PeKTUBHOCTH IHEPTreTHIECKOT0 0OMEHa.

JAeMoHcTpanuu

[Toptpetsr: [Ix. [puctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Ourensrapar, I1.
Murtuemn, I'. A. 3aBap3uH.

Tabmuiel 1 cxembl: «DOTOCHHTE3», «JHEpreTudeckuit oOmen», «buocuHTe3 Oenkay,
«Ctpoenue GpepMeHTay, «XEMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000pYAOBaHUE ISl IPUTOTOBJICHUS TIOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPEIapaToB.

JlabopaTopnasi paGora «/I3yueHue KaTaJUTHUYECKONH aKTUBHOCTH (EepMEHTOB (Ha
MpUMepe aMHIIa3bl WA KaTanas3bl)y.

Jladoparopnasi pab6ora «l3ydeHue (epMEHTATHBHOTO pACIICIUICHUS TEPOKCHIA
BOJIOPO/Ia B PACTUTEIBHBIX U )KUBOTHBIX KJIETKAX).

JlabopaTopnasi pabora «CpaBHeHHE MPOIIECCOB (POTOCHHTE3A M XEMOCUHTE3a.

JlabopaTopnasi pabora «CpaBHEHHUE MPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HaciencrBenHast uHpopManus U peaju3anus eé B KIeTKe

Peakiun marpuyHOTOo cuHTe3a. [IpUHIIMI KOMIUIEMEHTApPHOCTH B PEAKIIUAX MATPUUHOTO
cuHTe3a. Peanmmsamnus HaciencTBEHHOW wWHQoOpMamuu. [eHeTHYeckuii Ko, €ro CBOWCTBA.
Tpanckpunuusa — matpuunblii cuHTe3 PHK. [IpuHIUIBI TpaHCKpUNIIMKM: KOMIUIEMEHTAPHOCTb,



AHTUNAPAJUIETBHOCTh, ACUMMETPUYHOCTh. Co3pesanue mampuunsvix PHK 6 syxapuomuueckou
kremxke. Hexooupyrowue PHK.

Tpancnsus u e€ aranbl. Yyactue TpancnoptHeix PHK B OmocuuTe3e Oenka. YcimoBust
ouocuHTe3a Oenka. KogupoBanue aMuHOKHCIIOT. Posib pubocoM B OnocuHTE3e OelKa.

Coepemenunvie npedcmasnenus o cmpoeHuu cenog. OpraHu3anus TeHOMa y MPOKapUoOT U
9YKapHOT. Perymanus akTUBHOCTH T€HOB y mnpokapuoT. [mmote3a omepona (. XKaxo0, XK.
Mano). MonekynapHvle mexanuzmvl dKcnpeccuu 2enog y aykapuom. Ponv xpomamuma 6
peayaayuu pabomsl 2eHog. Perymsius oOMEeHHBIX MpoIieccoB B kKieTke. KieTounslii romeocTas.

Bupychl — HeksieTouHble ()OPMBI KU3HU U 0OMUraTHble nmapa3uthl. CTpOEHHE MPOCTHIX U
CJIOKHBIX BHPYCOB, PETpPOBUPYCOB, OaktepuodaroB. Kusznenmwiti yukn JIHK-codeparcawux
supycos, PHK-cooeporcawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasd,
unmezpasa.

Bupycubie 3aboneBaHus uenoBeKa, KUBOTHbIX, pacrenuid. CIIN, COVID-19,
COLIMAJIbHBIE U MEAULIMHCKHE MTPOOIIEMBI.

buoungpopmamura: unmeepayus u ananuz 6orvuux maccueos («bigdatar) cmpyxmypHuix
buonoeuveckux OauHvix. Hanomexmonoeuu 6 oOuonoeuu u meouyute. Ilpoepammupyemvie
Gdynxyuu benxos. Cnocobvl 00cmasKu 1eKapcms.

JleMoOHCTpaL Ul

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

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

IIpakTnyeckas padora «Co3gaHue MOAEIU BUPYCay.

Tema 8. /KuzHeHHBIH MUK KIETKH

Knerounslii nuki, ero mepuoisl u perymsauus. Murepdaza u muro3. OcoOeHHOCTH
IpoleccoB, mporekaromux B uHTepdase. [logroroka kietku k genenuto. [Ipecunrernyeckuit
(IOCTMUTOTUYECKHI), CUHTETUYECKUH M IOCTCUHTETUYECKUH (MPEMUTOTUYECKHUIT) MEPUOJIbI
UHTEP(PA3HI.

Matpuunsiii  cunte3  JIHK -  pemnmukanmsa. [lpunmunsr  permmmkanmm — JTHK:
KOMIUJIEMEHTAPHOCTh,  MOJYKOHCEPBAaTUBHBI  CHUHTE3, aHTUIAPAUIEIBHOCTh. MexaHu3M
permukammu - JIHK.  Xpomocombl. Crtpoenme xpomocoM. Temomepbl ©  Telmomepasa.
XpOMOCOMHBIII HA0Op KJIETKHM — KapUOTHUII. JIMIJIOWIHBIM M TaljIoOWJHBIA HAOOPBI XPOMOCOM.
I"'omonornunslie XpoMocomsl. 110710BbIE XPOMOCOMBI.

Jenenne kietkn — muro3. CTaguum MHUTO3a M MPOUCXOIALIME B HUX NpoLecchl. Turmbl
muto3a. Kaprnokunes u nurokunes. bruongornueckoe 3HaueHre MUTO3a.

Perynsuuss MuroTHueckoro uukia kietkd. [Iporpammupyemast KieTodyHass ruobenb —
arornTos.

Knerounoe siapo, xpoMocombl, GYHKIIMOHATbHAS TeHOMUKA. Mexanuzmbvl npoaugepayuu,
ougpepenyuposxu, cmapenus u eubeau kiemox. «L{ugpposasn knemrka» — ouounghopmamuuecxue
Mooenu hYHKYUOHUPOBAHUSL KILEMKU.

JleMoOHCTpanun

Tabmuiel u cxembl: «KU3HEHHBI UK KIETKH», «MuTo3», «CTpoeHHE XPOMOCOMY,
«Pemmukanms JJHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpompenaparbl: «MHTO3 B KIETKax KOpeuika

JTyKay.
JlabopaTopHasi padora «l3ydyeHne XpoMOCOM Ha FOTOBBIX MUKpOIIpenapaTaxy.



Jladoparopnasi padora «HabOmoneHrne MuTo3a B KJIETKAaX KOHYMKA KOpelika Jiyka (Ha
TOTOBBIX MUKPOIMpENapaTax ).

Tema 9. Ctpoenue u GyHKIIMH OPraHU3MOB

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

Oco0eHHOCTH CTPOEHUS U KUZHEIEATEIbHOCTH OJHOKJIETOUHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJJHOKJIETOUHbIE BOJOPOCIIH, Ipyrue NpoTUcTsl. KojgoHnanbHble
OpraHU3MBI.

B3auMocCBA3p 4acTed MHOTOKJIETOYHOTO OpraHu3Ma. TkaHu, OpraHbl U CUCTEMbI OPraHOB.
Opranusm Kak enuHoe neioe. 'omeocras.

Tkanu pacreHuil. Tumbel pacTUTENBHBIX TKaHEW: oOpa3zoBaTelbHas, IOKPOBHAa,
MPOBOASIIAs, OCHOBHasA, MexaHuueckasd. OcoOOEHHOCTH CTpoeHUs, (PYHKUUNH U PacOIOKEHHUS
TKaHEW B OpraHax pacTeHUH.

TkaHu JKUBOTHBIX M  4YeEJIOBEKAa. TUObl KUBOTHBIX TKAHEW: OJNUTEIUAJIbHAs,
COCIMHUTENIbHAS, MBbIIIeyHas, HepBHAs. OCOOCHHOCTH CTPOEHUS, QYHKIHMHA M PACHOJIOKCHHUS
TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKa.

Oprasbl. BereratuBHble U reHEpPATUBHBIE OpraHbl pacTeHuil. Opranbl U CUCTEMbI OPIaHOB
JKUBOTHBIX U 4yesoBeka. DyHKIIMU OpraHOB U CUCTEM OPTaHOB.

Omopa Tema opranusmoB. Kapkac pacrenuit. CkeneTbl  OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapykHbIl U BHyTpeHHMI ckeneT. CTpoeHHe U TUIIbl COEAMHEHUS
KOCTEM.

JIBuKeHHE OpraHu3MoOB. JIBMKCHHWE OJHOKJICTOYHBIX OPraHu3MOB: aMEOOHIHOE,
JKI'YTUKOBOE€, pECHUYHOE. J[IBM)KEHHE MHOIOKJIETOYHBIX pPACTCHUH: TPOIM3MBI M HAaCTHH.
JIBuKeHre MHOTOKJICTOYHBIX )KUBOTHBIX M YeJIOBEKa: MbIlieyHas cucrema. Pedrekc. CkeneTHbie
MBIIIIBI U UX paboTa.

IIntanue opranus3mos. Ilormomenue BOJbI, YIJIEKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacreHusamu. [IuTaHue >KMBOTHBIX. BHYTPHUIIOJIOCTHOE W BHYTPHUKJIETOYHOE ITHILNEBAPEHUE.
[TuTanne NMO3BOHOYHBIX >KMBOTHBIX. OTHENBI NMUIIEBAPUTENBHOrO TpakTa. IluimeBapurenbHbie
»kenesbl. [InmeBapuTenbHas cCUCTEMA YEI0BEKa.

Hpixanue opranu3MoB. [[pixanue pacrenuid. Jlprxanue >xuBOTHBIX. uddy3us razoB uepes
MOBEpPXHOCTh KiIeTku. KoxkHoe npixanue. [[pixarenbHas moBepxHOCTh. JKaOepHoe M JIErouHOE
JpIXaHue. JIpIXaHue IO03BOHOYHBIX >KMBOTHBIX W 4YEJIOBEKA. OBOJIOLHUOHHOE YCIIOKHEHHE
CTpOEHMS JETKUX II03BOHOYHBIX JKMBOTHBIX. JlpIXaTeiabHass cUCTEMa 4eloBeKa. MexaHu3Mm
BEHTWISILIMM JIETKUX y NTUL U MIIeKONUTaroImuX. Perynsauus asixanus. /{pixarenpHble 00bEMBI.

TpancnopT BemecTB y OPraHU3MOB. TpaHCHIOPTHBIE CUCTEMBI pacTeHuil. TpaHcmopt
BEUIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u €€ opraHbl. KpoBeHocHas cucrema
MIO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepue, KpOBEHOCHBIE cCOCyIbl M KpoBb. Kpyru
KpOBOOOpaIieHHsl.  OBOJIIOIIMOHHBIE  YCIOXHEHUS  CTPOEHUS  KPOBEHOCHOM  CHUCTEMBbI
MO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsauus.

Boinenenne y opraHusmoB. Beigenenue y pacreHuil. BelueneHue |y  KUBOTHBIX.
CokparutenpHble Bakyoiu. Opransl BblgeneHus. @PuibTpanms, cekpeuuss U oOpaTHOe
BCAChIBaHME KaK MEXaHHU3Mbl paOOThl OPraHoB BblJeNeHUs. CBs3b MOJOCTH TeJla ¢ KPOBEHOCHOM
Y BBIICTUTEIBHON CUCTEMaMU. BplneneHne y MO3BOHOYHBIX XKMBOTHBIX M 4YesloBeka. Iloukwm.
Crpoenue u pyHKIHMOHUpOBaHHE HeppoHa. OOpa3oBaHUE MOYHU Y YETIOBEKA.



3ammuTa y OpraHu3MOB. 3alliTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl OakTepuili U
LMCTBI MPOCTEUINNX. 3aIMTa Yy MHOTOKJIETOUHBIX pacTeHui. Kyrukyna. CpeacrBa nacCUBHONW U
XAMHYECKOMN 3a1UuThl. ODUTOHIUBI.

3aluTa y MHOTOKJIETOUYHBIX KUBOTHBIX. I[OKpOBBI M MX IPOM3BOAHBIE. 3alIMTa OpraHu3Ma
oT OosiesHed. MMmyHHas cucrema dYenoBeka. KIleTOUHBIH M TyMmMOpajdbHBII HMMMYHHUTET.
Bpoxnaéuuelii u  npuOOpeTéHHBIN  cneuupuueckuid UMMYyHUTET. Teopusi KIOHAIbHO-
cenexktuBHoro ummyHnurera (I1. Opnux, ®@. M. Bepuer, C. Tonerara). BocnanutenbHble OTBETHI
opranu3MoB. Posib BpoxkIEHHOT0O MMMYHHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUIA.

Pa3apaxkuMocTe M perynauuss y OpraHu3MoB. Pa3ipaxuMoCcTb y OJHOKIJIETOYHBIX
opranusmoB. Takcucel. PaznpaxxumocTs U peryisnus y pacTeHuil. POCTOBbIE BEIECTBA U HX
3HA4YCHMUE.

HepBhas cucrema u pednexkropHas perynsuus y >KMBOTHbIX. HepBHas cuctrema u eé
OTZEJbl. DBOJIIOIMOHHOE YCIIO)KHEHUE CTPOCHUST HEPBHOM CHCTEMBI y KMBOTHBIX. OTaensl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX XKUBOTHBIX. Pediexkc u pednexropuas ayra. bezycnoBubie u
YCIIOBHBIC PEQIICKCHI.

['yMopasibHast peryisuuss W SHAOKPUHHAs CUCTEMa >XKMBOTHBIX W 4yenoBeka. JKenesbl
SHJIOKPUHHOM CHUCTEMbl M UX TOpMOHBL [lelicTBue ropMoHOB. B3auMOCBSI3b HEpBHOW U
SHAOKPUHHOU cucteM. [ unoramamo-runoduszapHas cucrema.

JleMoOHCTpaL U

[Toptpert: NU. II. 11aBnos.

Tabmuipel u cxeMbl: «OIHOKIETOYHBIE BOAOPOCINY, «MHOTOKJIETOUHBIE BOIOPOCIHY,
«baktepun», «lIpocreiimmey, «OpraHbl LBETKOBBIX pacTeHui», «CucTeMbl OpraHoB
IIO3BOHOYHBIX JKMBOTHBIX», «BHYTpeHHee CTpOCHHE HACEKOMBIX», «TKaHM pacTeHH»,
«KopueBbie cucrempr», «Ctpoenue crednsn», «CTpoeHHe ITHCTOBOM miIacTUHKWY», «TkaHu
JKUBOTHBIX», «Ckener 4yenoBekay, «llumeBapurenbHass cucrema», «KpoBeHOCHas cucreMay,
«/IpixatenpHass cucrema», «HepBHas cucrema», «Koxka», «Mpiueunas cucremay,
«BeiienurensHas cucremay, « JHIOKpUHHAsA cuctemay, «CTpoeHue MbIib», «MMyHUTETY,
«KumeunononoctHele», «CxeMa NUTaHUs pacTeHUN», «KpOBEHOCHBIE CHCTEMBI NTO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruapel», «CTpoeHHE IUIaHapun», «BHyTpeHHEe CTpOEHHE A0XKIAEBOrO
yepssi», «HepBHas cucrema priO», «HepBHas cuctema narymku», «HepBHas cucrema
npecMbikatomuxcs», «HepBHast cucrema ntuny, «HepBHas cuctema MIIEKONMTAIOIINXY,
«HepsHas cucrema uenoBekay, «Peduaexcy.

Ob6opynoBaHue: CBETOBOW MHUKPOCKOI, MHUKpOIpENnapaTbl OJHOKJIETOYHBIX OPraHU3MOB,
MUKpOIpenaparbl TKaHEeW, PaKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UIJIOKOXKHX, JKHUBbBIE
HK3EMILISAPbl KOMHATHBIX PACTEHUH, repOapiu pacTeHUI pa3HbIX OT/AEJIOB, BIaXKHBIE MpenapaThbl
KUBOTHBIX, CKEJIETHI T0O3BOHOYHBIX, KOJUIEKIIMH OECIIO3BOHOYHBIX JKUBOTHBIX, CKEJIET YEJIOBEKA,
o0opynoBaHUE U1 JIEMOHCTPAllMM I[MOYBEHHOIO M BO3AYIIHOI'O THMTAaHUS pacTeHHH,
pacuieruieHdsl Kpaxmaina u OenkoB 1oj JeiicTBUeM (epMeHTOB, 00OpyAOBaHHE IS
JEMOHCTpPAIIMH OTBITOB M0 U3MEPEHUIO KUZHEHHOW EMKOCTH JIETKUX, MEXaHU3Ma JIbIXaTeJIbHbIX
JBUKEHHM, MOJIETN T'OJIOBHOTO MO3Ta Pa3INYHbIX KUBOTHBIX.

JlabopaTopnasi padora «3y4yeHne TkaHel pacTEHUIN.

Jladoparopnasi padora «/3yueHre TKaHei )KUBOTHBIX.

Jladoparopnasi padora «/3yueHne opraHoB IIBETKOBOTO PACTCHHSI.

Tema 10. Pa3MHOKeHHe U pa3BUTHE OPraHU3MOB

@DopMbI pa3MHOKEHHsI OPraHU3MOB: Oecriosioe (BKIII0Yasi BEreTaTUBHOE) U 10JI0Boe. Bubl
0ecro0ro pa3MHOKEHUS: TIOYKOBAaHUE, CIIOPYIISLNS, (pparMeHTalus, KIOHHPOBAHHUE.



[TonoBoe pasmHoxeHue. llonoBeie KieTkH, Wik rameTbl. Meio3. Craguu Menosa.
[ToBenenue xpomocom B Meirose. Kpoccunrosep. buonornyeckuii cMbICi Mel03a U TOJIOBOTO
npouecca. Melo3 U ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe  pasButhe. l'ameroreHe3 'y JKMBOTHBIX. IlosoBble — Kene3bl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KJeTOK. CnepmaroreHe3 u ooreHe3. CTpoeHHE IMOJIOBBIX
KJICTOK.

OmtonoTBOpeHNEe M AMOPHOHAIBHOE pa3BUTHE >KUBOTHBIX. CIOCOOBI OIIOJOTBOPEHUS:
HapyKHoe, BHyTpeHHee. [lapTreHorenes.

WuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHe3). DMOPHUOIOTHs — HayKa O pa3BUTUU
opranusMoB. Mopgoeenes — 00ua u3 enaguwvix npodrem ambpuonocuu. Konyenyus mopghocernos
u mooenu mopghocenesa. Ctaauu >MOPHOTeHEe3a KUBOTHBIX (Ha MpUMepe JATYIKH). J[pobnenue.
Tunsl apobnenus. [emepmunuposannoe u nedepmunupoganuoe opodnenue. brnacmyna, munol
onacmyn. OCOOEHHOCTH JPOOJICHUS MIICKOTHUTAIONIUX. 3apOJBIIIEBbIC JTUCTKUA (TacTPYJISAIIN).
3akjaJKka OpraHoB M TKaHEW U3 3apOoJbIIIEBBIX JHUCTKOB. B3aumHOe BiMsHUE YacTel
pa3BUBAIOIIETOCS  3apojibliia  (3MOpUOHANbHAS HMHAYKIMS). 3akjajka TIUlaHa CTPOCHUS
JKUBOTHOTO KakK pe3ylbTaT HEpapXWUYECKUX B3aUMOJCHUCTBHM TeHOB. BuusHue Ha
SMOPUOHAIIBHOE PAa3BUTHE PA3IUYHBIX (PAaKTOPOB OKPYIKAIOIIEH Cpebl.

Poct u pasButme xuBoTHBIX. [locTamOpmonanmeHBIE mepuon. IIpsmoe u Hempsimoe
pazButue. Pa3Butne ¢ Metamopdo3oM y OECIIO3BOHOYHBIX M IO3BOHOYHBIX JKUBOTHBIX.
buonornueckoe 3HaueHuE NPSIMOr0 W HENPSIMOTO PA3BUTHUS, UX PACHPOCTPAHEHUE B MPUPOJE.
Tunel pocta XUBOTHBIX. @akTOpbl PETYJSLMU POCTAa KUBOTHBIX U 4yenoBeka. Craguu
MOCTAIMOPHUOHAIBHOTO PA3BUTHUSI y JKMBOTHBIX M 4eloBeka. llepuoapl OHTOreHe3a uenoBeKa.
Crapenue U cMepTh Kak OMOJIOIrMUECKHUE TPOLECCHI.

Pasmuoxenune u paszputue pacreHuil. ['amerodputr u cnopodur. Meiio3 B KU3HEHHOM
nukie pacreHuid. OOpazoBaHue cHop B Iporecce Meiio3a. ['ameToreHe3 y pacTeHUH.
OmoI0TBOPEHNE M Pa3BUTHE PACTUTEIBHBIX OpPraHU3MOB. JIBOWHOE OIUIOJOTBOPEHHUE Y
IIBETKOBBIX pacTeHuil. OOpa3zoBaHHE U Pa3BUTHE CEMEHH.

MexaHu3Mbl PETryISIIIUM OHTOI€HE3a Y PACTEHUN U dKUBOTHBIX.

JleMoHCTpanuu

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

Tabmuipl 1 cxembl: «BereratuBHOEe pa3sMHOXKEHUE», « TUIBI 0ECMONIOr0 Pa3MHOKEHU,
«Pa3MHOXEHUE XJIaMUJIOMOHa/bl», «Pa3MHOXXE€HHE »HBIUVIEHBI», «Pa3MHOXEHHE THAPBI»,
«Meito3», «Xpomocombl», «l'amerorenes», «CTpoeHHE SHULEKIETKH M CIHEepMaTO30UAa»,
«OcHOBHBIE CTaauu OHTOTreHe3a», «[IpsMoe u Hempsimoe pazButHe», «Pa3BuTHE MaCKOTO
Kykay, «Pa3Butue capanun», «Pa3BuTHe IArymkn», «J{BolHOE OIIOJOTBOPEHUE Y LIBETKOBBIX
pacteHui», «CTpoeHHue CeMsiH OJHOJOJIbHBIX M ABYJOJBbHBIX pacTEHUN», «KU3HEHHBIN LUK
MOpPCKOM  KamycTbl», <«JKW3HEHHBIN LHUKI MXa», <«OKW3HEHHBI MUK NanopOTHUKAY,
«KW3HEeHHBIN ITUKII COCHBI.

O6opynoBaHue: CBETOBOH MUKPOCKOI, MUKPOIIPENnapaThl SHIIEKJIETOK U CIIEPMAaTO30M10B,
Mozelb «L{uKIT pa3BUTHS JISITYIIKI.

Jladboparopnasi pabGora «/3yueHue CTPOEHHMS TIOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpenaparaxy.

IIpakTuyeckass padora «BpIsBICHHE MPU3HAKOB CXOJCTBA 3apOJBIIIEH TO3BOHOYHBIX
JKUBOTHBIX).

JlaboparopHasi padora «CTpoeHue opraHOB Pa3MHOKEHUS BBICIINX PACTEHUI».

Tema 11. I'eHeTHKA — HAYyKa 0 HACJIEACTBEHHOCTH U HI3MEHYHMBOCTH OPraHU3MOB



Hcropusi cTaHOBIIGHUS W Pa3BUTHS T€HETHKH Kak Hayku. PaGotel I'. Menpens, I'. ne
@®puza, T. Moprana. Ponb oTeuecTBeHHBIX Y4YE€HBIX B pa3BUTUU TreHeTuku. Paborsr H. K.
Konsuosa, H. U. BaBunosa, A. H. benosepckoro, I'. /. Kapnieuenko, 0. A. ®ununyenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHBIE T'€HETUYECKUE MOHATHS U CUMBOJIBL. ' OMOJIOTHYHBIE XPOMOCOMBI, aJUIEIbHBIC
IEHbl, aJbTEPHATUBHbIE INPU3HAKH, JOMMHAHTHBIM M PELIECCUBHBIA INPU3HAK, TOMO3UIOTA,
reTepO3UroTa, YMCTas JIMHUS, TUOpUAbI, TeHoTuN, (eHoTurn. OCHOBHBIE METOJbl TE€HETHUKH:
rUOPUI0JIOTHYECKUH, IUTOIOIHYECKHH, MOJIEKYIISIPHO-T€HETUYECKU .

JemoHcTpauMu

[Toptpetsr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konbsuos, H. . Basunos, A. H.
Bbenosepckuii, I'. 1. Kaprieuenko, H0. A. ®ununuenko, H. B. Tumodeen-PecoBckuii.

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

JladopaTropnasi padora «J/Ipo3oduia kak 00bEKT TCHETHUECKUX UCCIEIOBAaHUN .

Tema 12. 3aK0HOMEPHOCTH HAC/IEACTBEHHOCTH

Monorubpuanoe ckpeuuBanue. llepBbiii 3akoH MeHaens — 3aKoH €IMHOOOpa3us
ruOpusioB nepBoro nokosjeHus. IlpaBuno gomuHupoBanus. Bropoil 3akoH MeHzens — 3aKkoH
pacuienjeHus npu3Hakos. L{uTonoruueckue oCHOBBI MOHOTMOPUAHOTO CKpelMBanus. ['unoresa
YUCTOTHI FaMeT.

AHanuzupyrouiee — ckpemiuBaHue.  [IpoMexyTouHbIi  XapakTep — HaclleZJOBAHMUS.
Pacmiennienue npu3HaKkoB MIPU HENIOJIHOM JIOMUHUPOBaHUHU.

Jurubpunnoe ckpemuBaHue. Tpetuil 3akoH MeHjens — 3aKOH HE3aBHCUMOTO
HacJIeJOBaHMsI IPU3HAKOB. L{uTOI0rN4YecKrie OCHOBBI IUTHOPUHOIO CKPEIIUBAHMUS.

CuennenHoe HacinenoBanue npusHakoB. Padotel T. Moprana. CuemnyieHHOe Hacae10BaHue
I€HOB, HAapYIIECHNE CLEIUICHNUS MEX1y F'eHaMu. XpOMOCOMHasl TEOpHUsl HACJIEICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OINPEAEIEHUS IoJIa. AyTOCOMBI M IIOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbI moJ. ['eHeTmdeckas CTPYKTypa IIOJOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CLEIJIEHHBIX C TIOJIOM.

I'enotun kak nenoctHas cucrema. [lneforponus — MHOKECTBEHHOE ICHCTBHE TIE€HA.
MHoxecTBEeHHBIM ayulenu3M. B3aumoneicTBue HeauIenbHBIX T'eHOB. KOMIIEMEHTapHOCTb.
Onucras. [Tonumepus.

I'eHeTMYECKUH KOHTPOJb PpA3BUTHA pPACTEHUM, JKUBOTHBIX M 4YEJIOBEKa, a TaKXkKe
(U3MOJOTMUECKUX MPOIECCOB, MOBEJEHMS W KOTHUTUBHBIX (yHKUMH. ['eHeTmueckue
MEXaHU3Mbl CUMOHMOIe€He3a, MEXaHU3Mbl B3aUMOACHUCTBUS «XO35IMH — MapasuT» U «XO35SUH —
MUKpoOnom». ['eHeTHuecKkne acreKTbl KOHTPOJIS U U3MEHEHUs HacJeICTBEHHON nH(popMaluu B
MOKOJIEHUSIX KJIIETOK M OPraHU3MOB.

JleMoHCTpanuu

IToprpetsr: I'. Menaens, T. Mopras.

Tabmuner u cxemsl: «llepBblif U Bropoil 3akonbl Mennens», «Tpetuit 3akoH Menaens»,
«AHanu3upyollee ckpenBanuey, «HenoiaHoe nomuHupoBanuey, «CLerieHHOe Hacael0BaHHe
NpPU3HAKOB y Apo3oduisy, «I'eHeTuka nona», «Kapuorun yenoseka», «Kapuotun apo3oQuis»,
«Kapuotun nruus», «MHOKECTBEHHBIN ajuienn3M», «B3anMozaelicTBue reHOBY.

OOGopynoBaHue: MOJENb IS IEMOHCTPAIIMN 3aKOHOB €IUHO00pa3us THOPUIIOB TIEPBOTO
MOKOJIEHUSI W pacIleIyIeHUs] MPU3HAKOB, MOJENb JJs JEMOHCTpallMi 3aKOHa HE3aBHUCHMOIO
HacJIEJOBaHMsI IPU3HAKOB, MOJIENb JJIs IEMOHCTPALMHU CLEIUIEHHOTO HACJIEI0BaHMs ITPU3HAKOB,
CBETOBOI MUKPOCKOI, MUKpompemnapar: «Jpo3opunar.



IIpakTuyeckasi padora «/3ydeHune pe3ylbTaTOB MOHOTHOPHIHOTO CKpPEUIUBAHUS Y
JPO30(HITBD».

IIpakTnyeckass padora «/3yyeHne pe3yabTaToOB JUTHOPUAHOTO CKPEUIMBAHUSA Y
JIPO30(UITBIY.

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3aumopeiictBue reHoruna u cpeabl npu (GopmupoBaHuH (eHoTHNa. V3MEeHYMBOCTH
npusHakoB. KauecTBeHHble 1 KOJMYECTBEHHbIE IPU3HAKU. Buabl  HM3MEHYMBOCTH:
HEHACJICACTBEHHAs U HACJIEACTBEHHAS.

MonudukanronHas U3MEHUYHUBOCTb. Poiib cpeabl B GhopMUpOBaHUM MOIUGMUKALMOHHON
n3MeHunBocTH. Hopma peakuuu npusHaka. BapuannoHHsll psi M BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHON H3MEHYHBOCTH.

I'enoTunuueckass u3MeHUYUBOCTh. (CBOWCTBA TE€HOTUIIMYECKOW M3MEHUYMBOCTH. Bujbl
FeHOTUITNYECKOW M3MEHYMBOCTU: KOMOMHATHBHAS, MyTallUOHHASI.

KomOuHaTtuBHass ©13MEHUYMBOCTh. Melo03 U MOJIOBOM MPOIECC — OCHOBA KOMOMHATUBHOMN
U3MEHYMBOCTU. POJIb KOMOMHATHBHOW M3MEHYMBOCTH B CO3JJAHUU T€HETHUECKOTO pazHoo0pa3us
B [Ipe/ieJiax OJIHOT'O BHU/IA.

MyTtanoHHass W3MEHYMBOCTb. BHIbI MyTanuii: T€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHblE W UHAYLUPOBAaHHbIE MyTalMH. SnepHble W LUTOIIA3MAaTUYECKHE MYTalUU.
ComaTtnueckue M 1oJjioBble MyTauuu. lIpuumHBl BO3HUKHOBEHHUS MyTauuid. MyTareHbl U HX
BIIMSIHUE HA OpPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAIL[MOHHOTO Mpouecca. 3aKOH TOMOJOTHYECKUX
psgoB B HacneacTBeHHOW wu3MeHunBoctu (H.M. BaBwioB). BuesnepHas W3MEHUHMBOCTH U
HACJIEJACTBEHHOCTD.

Onueenemuxa u >NUSEHOMUKA, PONb INULEHEMUYECKUX (YaKmopoe 6 HACIe008aHuu U
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdeMoHCcTpannn

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

Tabmuupel u cxembl: «Buabsl n3MeHuuBOCTH», «Moau(UKAIMOHHAsS W3MEHUYUBOCTHY,
«KomOuHaTuBHast ~ u3MeHUUBOCTH»,  «Meio3»,  «OmnogoTBopeHue»,  «I'eHeTnueckue
3a005IeBaHUS YellOBeKay, «Buapl MyTarmii.

OO6opynoBaHue: *uBble U repOapHble 3K3EeMIUISIPbl KOMHATHBIX PAcTeHHM, PHUCYHKHU
(potorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlabopaTopnass pabora «MccremoBaHuE 3aKOHOMEPHOCTEH  MoOAM(UKAIIMOHHOM
M3MEHUYUBOCTH. [TocTpoeHne BapuallMOHHOTO psiia U BApUALIMOHHON KPUBOM».

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

Tema 14. I'eneTnka yejioBeka

Kapuotun uenoBeka. MexayHapoaHasi MporpaMMa HCCIEIOBaHUS T'€HOMa YelIOBEKa.
Metonbl U3yueHHs] TEHETHUKH YeJIOBEKA: T'eHeallOTHUYeCKUi, OJM3HELOBBIH, IIUTOr€HEeTHYECKHH,
MONYJIAUOHHO-CTaTUCTUYECKUH, MOJIEKYIsIpHO-reHeTnYecknii. COBpPEMEHHOE OIpesesieHne
TeHOTHUIIA: TOJTHOTEHOMHOE CEKBEHUPOBaHUE, TEHOTUIIHPOBAHKE, B TOM 4Hciie ¢ nomouisko [T1P-
ananmu3a. HacnencrBenHsle 3a00s1eBaHus YeI0BeKa. | eHHbIE M XpOMOCOMHBIE OOJIE3HH YellOBeKa.
Bonesnn ¢ HacienCcTBEHHOM NpPEepacloyIoKEHHOCTbIO. 3HAYEHHE MEIMIMHCKONW TI'E€HETHKH B
MPEIOTBPALICHUN M JICUEHUU TIeHETHYECKUX 3a00JieBaHUM YesoBeka. MeauKo-TeHeTHYecKoe
KOHCYJIbTHpOBaHHE. CTBONOBBIE KIETKHU. [IOHATHE «T€HETHUECKOro Ipy3a». DTHUECKUE ACTIEKTHI
UCCIIEIOBaHUN B 00JIACTH PelaKTUPOBAHMSI F€HOMA U CTBOJIOBBIX KJIETOK.



['enernyeckue (HakTOpbl MOBBIILIEHHOW YYBCTBUTEIBHOCTH YeJIOBEKa K (PU3MUYECKOMY U
XUMUYECKOMY 3arps3HEHUIO OKpYXKalIleW cpeasl. ['eHernueckas IpeapacronoKeHHOCTh
YeJIOBEKa K ITaTOJIOTUSM.

JemoHcTpanuu

Tabmunpl u cxembl: «Kapuortun uenoBekay, «MeToAbl U3ydeHHs] TE€HETUKHU UYEIOBEKay,
«["enernueckre 3a001€BaHUS YCITOBEKA.

IIpakTnyeckas padora «CocTaBieHUE U aHAIU3 POAOCIOBHOIN.

Tema 15. Cesiekniusi OpraHu3MoB

JloMecTukanusi U CeJeKIUs. 3apOXKICHHUE CElIEKIUU W JoMecThkanuu. Yuenwe H. U.
Bagunosa o LleHTpax mporCXOXACHUS 1 MHOT000pa3us KyJbTYpHBIX pacTeHuil. Ponb cenexuun
B CO3JaHUM COPTOB pAacTeHUH U 1opoxa KUBOTHbIX. CopT, Mopoaa, IMITaMM. 3aKOH
TOMOJIOTUYECKHUX PSAIOB B HacleACTBEHHOM m3meHunBocTh H. M. BaBunosa, ero 3Hauenue ais
CEJICKIIMOHHOM paboTHI.

MeTto1bl ceneKIMOHHOM paboThl. MIcKycCTBEHHBIN OTOOP: MAacCOBBIN U MHIMBUyaJbHBIM.
Oranbl KOMOWHAIIMOHHON CeJIeKIHH. VICTbITaHHe MPOU3BOAUTENCH MO MOTOMCTBY. OTOOp 1O
TEHOTHUITY C MOMOIIBIO OIIEHKU (DEHOTHIIa TOTOMCTBA U OTOOP IO TEHOTHUITY C MOMOIIBIO aHAJIN3a
JHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CENEKIIMOHHOW paboTel. PanuanvoHHBIR 1
XUMHYECKHI MyTareHe3 KaK MCTOYHHUK MYyTalud y KyJbTYpPHBIX (OpPM OpraHM3MOB.
Hcnonp30BaHWe T€HOMHOTO pENAKTUPOBaHHUS M MeToAoB pekomOuHaHTHbIX JIHK s
MOJIyYEHUSI UCXOJITHOTO MaTepHraa Jjisl CEeNEeKLUH.

[lonyuenne mnonumuionnoB. BayTtpuBugosas rulOpuauszanus. bauszkopojcTBeHHOE
CKpelyBaHue, Wik UHOpuauHT. HepoacTBeHHOE CKpelirBaHue, Wiu ayrOpuauHr. 'etepo3uc u
ero mnpuuuHbl. Vcmonb3oBanwe rerepo3uca B cenekiuu. OtraanéHHas rubOpuaU3anus.
[Ipeogonenue Oecruiogusi MEXBHAOBBIX THOpUAOB. JIOCTHMKEHHSI CENEKLIUW pPACTeHUU U
YKUBOTHBIX. «3€1EHas peooyusLy.

CoxpaHeHue U HU3y4YeHHE T€HETHYECKHX PECypCOB KYJIbTYPHBIX PACTEHUH M MX JIHUKHX
poauueil A co3/1aHUsl HOBBIX COPTOB M TMOPUIOB CENIbCKOXO3HCTBEHHBIX KYIbTYp. M3yuenue,
COXpaHeHue U YNnpaeieHue 2eHemuyecKUMU pecypcamu CelbCKOX03AUCMEEHHbIX U NPOMbLCI0BbIX
HCUBOMMHBIX 8 YENAX YIIYUULeHUs CYUeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM YUcie ¢ NPUMeHeHUeM COBPEMEHHBIX Memo008 HAYUHbIX UCCIe008aHUL, NepedosblX uoell u
nepcneKmuBHbIX MexHoI02Ul.

JleMoHCTpan Ul

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

Tabnuubl 1 cxeMbl: «L{eHTpbl IPOMCXOXKAEHUS U MHOT00Opa3usi KyJIbTYPHBIX pacTeHHi»,
«3aKOH TOMOJIOTMYECKHX pSJOB B HACIEACTBEHHOW H3MEHYMBOCTH», «METOIBI CEIEKIUN»,
«OT1nanénnas rudpuan3anus», «KMyrarenes.

Jladoparopnasi pa6ora «/3ydeHne COpTOB KyJbTYPHBIX PACTEHUH M TOPOJ JOMAIITHUX
KUBOTHBIX).

JlaboparopHasi padora «/3yueHrne METOZI0B CEJIEKIIUN PACTCHUI.

IIpakTuyeckas padora «IIpuBHuBKa pacTeHUII».

Ikekypeusi «OCHOBHbIE METO/BI M JIOCTH)KEHUS CEJIEKIIMM PAaCTeHHM U KUBOTHBIX (Ha
CEJIEKLMOHHYIO CTAaHLUIO, MJIEMEHHYI0 (epMy, COPTOHMCIBITATENbHBIH Y4acTOK, B TEIUIMYHOE
XO035ICTBO, B JIAOOPATOPUIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. BuoTexHOJIOTUSI M CHHTeTHYeCKasi Onos1orus



OOBeKThl, HCIONb3yeMble B OHOTEXHOJOTHMH, — KIJIETOYHbIE U TKaHEBbIE KYJIbTYpHI,
MHUKPOOPTaHU3MBl, HUX XapaKTepUCTHKA. TpaauiroHHass OWOTEXHOJIOTHS: XJeOomeueHue,
NOJIy4eHUE KUCIOMOJIOYHBIX MPOAYKTOB, BUHOAENNe. Mukpoouonornueckuii cuare3. OObeKThI
MUKpoOuosornyeckux TexHosoruii. [I[ponsBoactso Oenka, aMUHOKUCIOT U BUTAMHHOB.

Co3naHue  TEXHOJIOTMM M MHCTPYMEHTOB  LEJICHANpPABICHHOIO  W3MEHEHUs U
KOHCTPYMPOBAHHUs T€HOMOB C LICJIBIO IOJy4YE€HUsI OPTaHU3MOB M UX KOMIIOHEHTOB, COJEPKAIIUX
HE BCTPEYAIOIINECs B MIPUPOJIe OMOCUHTETHYECKHE MTYTH.

Kinerounas nHxeHepus. MeToapl KynbTypbl KJIE€TOK M TKaHEH pPacTeHUN U >KMBOTHBIX.
Kpuobanku. ComaTtuueckas ruOpuau3zanus W coMaTH4ecKuil smOpuorenes. Mcmonb3oBaHue
TaliOUJI0B B CEIIEKUUU DPACTeHUH. [lonyuenue MOHOKIOHANbHbIX aHmumen. Flcnonvzoeanue
MOHOKIOHANbHBIX U NONUKIOHATLHBIX anmumen 6 meouyure. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PekoHCTpyKIMST SHLEKIETOK M KIOHUPOBAHHME >KMBOTHBIX. METOJA TpaHCIIaHTAlUU sIep
KIETOK. Texuonocuu 0300poeieHus, KyibmueUpO8aHus U MUKPOKIOHAIbHO20 PA3ZMHONCEHUs
CeNbCKOXO3AUCMBEHHBIX KVAbMYP.

XpOMOCOMHAs1 M T€HHasi MHXKeHepus. VICKyCCTBEHHBIN CHHTE3 I'€Ha U KOHCTPYHMPOBAaHHUE
pexkomOuHanTHbIX JIHK. Cozoanue mparnceennvix opeanuzmos. JIOCTHXKEHUS U TEPCIICKTHUBBI
XPOMOCOMHOM W TEHHOM WHXEHEpUU. ODKOJIOTUYECKHE M OSTHYECKHE MpOoOJieMbl TeHHOU
WHKXEHEPUU.

Menumuackue onorexnonorun. [loctrenomuas mudposas menunuHa. [TIP-muaraocTuka.
MeTa0010MHBI aHAINU3, TEHOLIEHTPUYECKUN aHAIU3 MPOTEOMa YeI0BeKa JIJIsl OLIEHKHU COCTOSHUS
ero 310poBbs. Mcmonb3oBaHWE CTBOJOBBIX KJIETOK. TapretHas tepanus paka. 3D-
OMoMHXEeHepuss [Uisl pa3pabOTKU (PYHIAMEHTAJIbHBIX OCHOB MEIUIMHCKUX TEXHOJOTHUH,
CO3/IaHUSl KOMIUIEKCHBIX TKaHEH COYeTaHHEeM TEXHOJOTHH TPEXMEPHOTO OMONpPUHTHHTA M
ckaddonaunra s peuieHus 3a1a4 NepCcoOHaTU3UPOBAHHON MEIULIUHBI.

Coznanue BEKTOPHBIX BAaKLUMH C LETbI0 OOecrneyeHus] KOMOMHHPOBAHHOW 3alllUThl OT
B030yauteneit OPBU, ycranoBiieHHe MOJICKYJSIPHBIX MexaHu3MoB (yHkimonupoBanus PHK-
COJIEpIKalllX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHble 3a00JIeBaHNUs YEIOBEKA U )KUBOTHBIX.

JleMoHCTpanuu

Tabmuubt u  cxemsl: «/cnonab3oBaHME  MHUKPOOPraHM3MOB B IPOMBIIIICHHOM
IIPOU3BOJCTBEY, «KileTouHas nHKeHepus», «I eHHass HHKEHEepUsD».

Jladoparopnasi padora «/3yuenrne 00beKTOB OMOTEXHOJIOTHI.

IIpakTnyeckas padora «lloayuyeHne MOJTOYHOKHUCIIBIX IPOLYKTOBY.

IKcKypeust «bHOTeXHOIOTHS — BayKHEHIIasi IPOU3BOJUTEIbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE MPOU3BOICTBO)».

11 KJIIACC

Tema 1. 3apo:xaenne 1 pasBUTHE IBOJIONMOHHBIX NPeACTaBJIeHUH B 0M010rHN

OpomonnonHas teopust Y. Jlapuna. IIpennoceuiku BOSHUKHOBEHMS JapBUHU3Ma. JKN3Hb
W Hay4Has JearenpbHocTs Y. JlapBuHa.

JBuxymue cuiael 3Bomouuu  BugoB no Y. JlapBuHy (BBICOKas HMHTEHCUBHOCTH
pPasMHOXKEHHs OpPraHU3MOB, HACIIEACTBEHHAas: HM3MEHYUBOCTh, OOppba 3a CylecTBOBaHHE,
€CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmnenne cunrerndyeckoid Teopun 3Bostounu (CTI). HeliTpanbHas Teopusi 3BOJIOLUH.
CoBpeMeHHas HBOJIOLMOHHAs OHONOrUs. 3HauUe€HHE HBOJIOLHMOHHONW Teopuu B (pOpMHUPOBaHUH
€CTECTBEHHO-HAyYHON KapTHUHBI MUDA.



JeMoHCTpauMu

IToptpersr: Apuctorens, K. Jlunnent, K. b. Jlamapk, O. XK. Cenr-Unep, XK. Krosse, U.
Hapsuwn, C. C. Yerepuxos, 1. U. llImansraysen, Jx. Xonaeitn, J. K. benses.

Tabmuupl u cxemsl: «Cucrema >xuoil npuponbl (mo K. JIuauew)», «JlecTHHIa KUBBIX
cymectB (mo Jlamapky)», «MexanuzMm GOpMUPOBAaHUS MPHUCIIOCOONICHUM y pacTeHUd u
#KUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapupyra nyremectsus Y. lapsuna», «Haxonku Y.
HapBuna», «@Popmbl 60pbObl 3a cymectBoBanue», «llopoasl romy6eit», «MuoroobOpasue
KYJIbTYpHBIX (popM KamycTel», «[lopoabl foMaIIHUX KUBOTHBIX», «CxemMa 00pa3oBaHUs HOBBIX
BugoB (mo Y. JlapBuny)», «Cxema COOTHOIICHUS IBMKYIIUX CHUJ 3BOJIOLUNY», «OCHOBHBIC
II0JIO’KEHUSI CUHTETUUYECKON TEOPUHU IBOJIIOLIUNY.

Tema 2. MukposBosonus 4 eé pe3yabTaThl

[Tomymnsiust Kak sJaeMeHTapHas eAuHuNa SBomonud. CoBpeMEHHbIE METOJIbI OLEHKU
TeHETUYECKOT0 pa3HO00pa3us U CTPYKTYphI nomysisiuil. U3MeHnenue reHohoH/1a MOMyIISIUH KaK
AJIEMEHTAapHOE HBOJIIOLIMOHHOE SBJIEHUWE. 3aKOH reHeTuueckoro paHoBecus Jx. Xapau, B.
Baitn6epra.

DOnemeHTapHble (QaKTOpbl (ABIKYIIKME CHJIbI) HBOJIONMH. MyTallMOHHBIA MpoIiecce.
KomOunatuBHass u3MeHUMBOCTh. [[peii) reHoB — ciyyaiiHble HEHamnpaBlieHHbIE W3MEHEHUs
4acTOT ayuiesied B momyisinusix. D(QexT ocHoBatens. Igdghexkm 0OymvlLiouH020 20pabILIKA.
CHuoicenue eenemuuecko2o paznooodpaszus. npudunsl u cireocmeus. Ilposenenue s¢hgexma
Opetiha 2enoé 6 Oonvuwux u marvlx nonyaayusax. Murpauuu. V3omduus MNOMyISIAN:
reorpaduueckas (mpocTpaHCcTBEHHAs ), OMoIorudeckas (penpoayKTUBHAs).

EcrectBennblii 0oTO0Op — Hampaistomuid ¢daktop 3Bomonnd. DopMbel eCTECTBEHHOTO
oTOopa: JIBWXKYLIUH, CTaOMIU3UPYIOLUH, pa3pbiBatoluil (au3pyntuBHbii). [lonoBoit otOop.
Bo3HUKHOBEHHE U 3BOJIOIMS COLIUATBHOTO MOBEICHUS KUBOTHBIX.

[Tprcnoco0IeHHOCT, OpPraHU3MOB KakK pe3ylbTaT MHUKPOIBOJIONMU. BO3HHKHOBEHHE
npucnocoOiaeHnii y opranu3zMoB. ApomMopdo3bl u uanoagantanun. [Ipumeps nmprcmnocoOieHui
y OpraHusMoB: Mopdonoruueckue, ¢GU3NOIOTHYECKUe, OHOXMMUYECKHE, TIOBEICHUYECKUE.
OTHOCHUTENBHOCTH MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepun u cTpykrypa. BumooOpazoBaHue Kak pe3yiabTaT MHKpPO3BOJIOLHMU.
M3onsuust — ximrodeBoit ¢aktop BumooOpaszoBanus. Ilytn u cmocoObl BUA00Opa30OBaHUS:
ajuionatpuieckoe (reorpaduyeckoe), CHUMMATPUUecKoe (IKOJIOTHYECKOE), «MTHOBEHHOE)
(monuruionn3anus, rudpuau3anus). JMTenbHOCTh HBOIIOIMOHHBIX TPOIIECCOB.

MexaHu3mbl GOPMHUPOBAHUS OHOJIOTUYECKOTO pa3HO0Opa3usl.

Ponp sBomtonmoHHON OuonoruM B pa3pabOTKE HAaydHbIX METOJOB COXPaHEHMUS
O6ropa3zHooOpa3usi. MUKpPOIBOMIONUS M KOABOJIOLMS MapasUTOB M HMX X031€B. MeXaHu3Mbl
dbopMUPOBaHUS YCTOHYMBOCTH K aHTUOMOTHKAM U CTIOCOOBI OOPHOBI C HEM.

JleMoHCTpan U

IToptpetsr: C. C. YerBepukos, J. Maiip.

Tabmuip! u cxembl: «MyTarmoHHas U3MEHIUBOCTEY, «[lomyIsIoHHast CTpYKTypa BHUIay,
«Cxema mposiBieHus 3akoHa Xapau—BaiinOepra», «JIBwKyliue CHIBI  3BOJIOLHNY,
«DKOJIOTHYECKasT H30JSLIMs MONyJsIIMiA ceBaHCKOM (dopenny», «l'eorpaduueckas H30IALUSA
JUCTBEHHUIIBI CUOUPCKOM M JTUCTBEHHMIIBI Aaypckoii», «[lomynsinuoHHbIEe BOJHBI YUCIEHHOCTH
XUITHUKOB H KepTB», «(CxemMa JeHCTBHS €CTEeCTBEHHOTo oTO0opa», «Dopmbel OOprOBI 3a
CYILLECTBOBAHHEY, «MHayCcTpralbHbII MEIAHU3M», «OKusble HCKOIIaEMBIE»,
«IlokpoBHUTENBCTBEHHAs OKpacka >XMBOTHBIX», «lIpenympexnaromas oOkpacka MXHUBOTHBIXY,
«®Du3nonoruyeckue agantauuny, «I[IpucnocodbIeHHOCTh OPraHU3MOB U €€ OTHOCUTEIbHOCTbHY,



«Kpurepun Bunma», «Bugsl-nBoiiHukm», «CTpykTypa BuUga B npupoae», «CrmocoOsl
BunooOpasoBanus», «l'eorpaduueckoe BHmooOpazoBaHue TPEX  BUAOB  JIAHABILICH,
«DKOJIOTHUECKOE BHJI000pa3oBaHMe BHUJOB CHHHUI», «llomumiuonasl pactenmii», «KamycTHo-
peneyHbIid THOPHUIY.

O6opynoBanue: repOapu pacTeHUN, KOJJICKIIMHM HACEKOMBIX, dydella MTHUI] U 3Bepel ¢
OpUMEpaMu Pa3InYHBIX MPHUCIIOCOOJICHHM, Yy4esa NTHUIl ¥ 3Bepei pa3HbIX BHJIOB, repOapuu
pacTeHuii OJIM3KUX BHJIOB, 00Pa30BaBIINXCS PA3TUIHBIMU CIIOCOOAMHU.

JladopaTropnasi padora «BpIsBiIeHHE H3MEHUYNBOCTH y 0COOCH OJHOTO BUIA.

Jladoparopuasi paGora «[IpucrnocobseHuss OpraHM3MOB W HMX OTHOCHUTEJIbHAs
1EJIECO00PA3HOCTHY.

JlaGopaTopnas pa6ora «CpaBHEHHE BHJIOB 110 MOP(OIOTUIECKOMY KPHUTEPHION.

Tema 3. Makpo3Bosouus u eé pe3yJibTaThl

Mertoabl n3yyeHusi MakposBoIonuu. [laneoHTonornyeckne MeToApl U3y4EeHHs! SBOJIFOLIH.
[Tepexonnbie HOpMBI U PUITIOTEHETUYECKHUE PSIIIBI OPTaHU3MOB.

buoreorpadpuueckue Metonsl uszydeHus osBomonud. CpaBHenue ¢uopsl u  (payHbI
MaTEepUKOB U OCTPOBOB. bruoreorpaduyeckue obnactu 3emian. BUab-oHIEMUKH U PETUKTHI.

OMOPHOJIOTHYECKHE U CPaBHUTEIBHO-MOP(HOIOTHYECKUE METOAbI U3YUYCHHS SBOJIOIHH.
['eHeTnyeckue MeXaHU3MbI 3BOJIOLMU OHTOTE€HE3a U MOSIBICHUS SBOJIOIMOHHBIX HOBILECTB.
["'oMosiornyHble ¥ aHANIOrMYHbIE OpraHbl. PynuMeHTapHble opranbl U araBu3Mbl. MosekyspHo-
FeHeTUYeCKue, OWOXMMHUYECKHE M  MaTeMaTH4YeCKHEe METOAbl HM3YyUeHHUS  JBOJIOLHUU.
['omonoruynsie rensl. CoBpeMeHHbIE METO/IbI TOCTPOCHHUSI (PHIIOTeHETHYECKHX JIEPEBLEB.

XPpOMOCOMHBIE MYTAaIlM1 U SBOJIIOLIMSI TEHOMOB.

OO6mme 3akoHOMEpHOCTH (MpaBwia) H3BOMOUUH. [lpunyun  cmemvl  yHKYUIL.
HeoOpatumocTs 3BostoNMu. AnantiuBHas paguaiys. HepaBHOMEpHOCTh TEMIIOB SBOIOIHH.

JdeMoHcTpannn

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

Tabmuipl U cxembl: «OUITOTEHETUYECKUN PSJ JIOMIAAN», «APXEONTEPUKCY, «3BEPO3yObIe
aepsl», «Crerouedans», «Punnodurer», «CeMeHHble ManopoTHUKNY, «buoreorpaduyeckue
30HBI 3emun», «/lpeiid KoHTHHEHTOBY», «PenukTel», «HauvanbHble CTaguu >MOPHOHAIBLHOIO
pa3BUTHUSL  TO3BOHOYHBIX  JKMBOTHBIX»,  «['OMONOrMuYHbIE ¥  aHAJIOTMYHBIE  OpraHbI»,
«PynumeHTs», «ATaBU3MBD», «XpOMOCOMHBIE HAOOpHI YeNOBEeKa M IIMMIaH3e», «lJ1aBHbIE
HalpaBJIEHUs 3BOTIONUNY, «O0IIHe 3aKOHOMEPHOCTH 3BOJIIOLIUN.

Ob6opynoBaHue: KOJJIEKIMH, TepOapuu, MYJISHKH HMCKONAeMbIX OCTAaTKOB OPraHHU3MOB,
MYJISKHM TOMOJIOTHYHBIX, QHAJIOTMYHBIX, PYIAMMEHTapHBIX OPraHOB M aTaBU3MOB, KOJIJIEKLIUU
HACEKOMBIX.

Tema 4. IIponcxoxxnaenue u pa3BuTHE JKU3HH HA 3emJie

Hayunble rumore3bl HpPOMCXOXAEHUS KM3HM Ha 3emie. AOHOreHe3 M MaHCHEepMus.
JloHayuHble TPEICTABICHUS] O 3apOXKACHUU >KU3HU (KpealuoHHM3M). ['umore3a MOCTOSIHHOTO
CaMO03apOKJICHHUs )KU3HU U €€ onpoBepkeHne onbitamu @. Penn, JI. Cnamtannanmy, JI. Ilactepa.
[TponcxosxaeHue >Ku3HU U aCTPOOUOIIOTHSL.

OcHOBHBIE ATalbl HeOpraHuyeckoi »Bostonuy. [InanetapHas (reosoruyeckas) SBOJIOLUS.
XuMuyeckasi 3BOJIIOLMS. AOUOTEHHBIM CHHTE3 OPraHMYEeCKHX BEIIECTB W3 HEOPraHUYECKHX.
Ompir C. Mmmepa u I'. Opu. OOpazoBanue monmumepoB u3 MoHOMepoB. KoarepaTHas
runote3a A. M. Onapuna, rumore3a mnepBuuHoro OynboHa J[k. XomnaeliHa, reHeTndeckas
runore3a I'. Mémnepa. Pubosumbr (T. Yek) u rumore3a «mupa PHK» V. T'mnGepra.
®opmupoBaHue MeMOpaH 1 BOSHUKHOBEHHE TPOTOKJIETKH.



Uctopus 3emun u wmetoawsl €€ wu3ydyeHuda. VIckomaemble OpraHUYeCKUE OCTATKH.
['eoxpononorust u e€ Meroasl. OTHOcUTEnbHass ©  aOCOJMIOTHAsE  TE€OXPOHOJIOTHS.
["'eoxpoHoOrMUecKas mKasa: 30Hbl, 3pbl, IEPUObI, FTTOXH.

HavanbHble 3Tanel opranndeckoi sBoitouuu. [losiBeHue M 3BOJIOLMS MEPBBIX KIIETOK.
Oponronust Merabonu3Ma. Bo3HukHOBeHHE MepBbIX sKocucTeM. CoBpeMeHHbIE MUKpPOOHbIE
OMOIUIEHKM Kak aHajor MepBbIX Ha 3emue coodmiectB. CtpomaronuTsl. [IpokapuoTel u
9YKapuOTBHI.

[Tpoucxoxaenue 3ykapuoT (cUMOMOTreHe3). DBOJIIOIMOHHOE MPOUCXOXKACHUE BHPYCOB.
[IpouicxoxaeHME  MHOTOKJIETOYHBIX  OpPraHU3MOB. BO3HMKHOBEHHME  OCHOBHBIX  TPYIII
MHOT'OKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE 3Tanbl 3BOJIIOLUMU BHICIIUX pacTeHui. OCHOBHBIE apoMOp(hO3bl PACTCHUH.
Beixon pacrenuit Ha cymy. llosBieHue CHOpoOBBIX pacTeHHMH M 3aBOEBAHUE HUMHU CYIIU.
Cemennble pactenus. [IporcxoxaeHne IBETKOBBIX PACTEHUM.

OcHOBHBIE 3Tamnbl 3BONIONMU KUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl >KUBOTHBIX.
Benpckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX THIIOB. [lepBbie XOpI0BbIE
KUBOTHBIE. JKU3Hb B BoJE. DBOMIONUS NMO3BOHOUHBIX. [Ipoucxoxaenne ampubuili 1 penTHIni.
[Tpoucxoxaenne Miekonutawmux U nOtull. [lpuHnun kmodeBoro apomopdosa. OcBoeHHE
0EeCrI03BOHOYHBIMU U TTO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PazButue xu3nu Ha 3emiie M0 3paM U MEepUoAaM: apXxeu, MpoTepo30i, Maaeo30il, ME3030H,
KaiiHO30#. OOmas xapakTepuCTHKa KJIMMaTa W reojiorhdeckux mporeccoB. [losBrenue u
paciBeT XapaKTEepHBIX OPraHU3MOB. YTJIe0Opa3oBaHUE: €r0 YCJIOBHS U BIUSHUE Ha Ta30BBIN
cocTtaB atMochepsl.

MaccoBbie BBIMHpPAHUSI — SKOJOTUUYECKHE KPU3UCHI mpouuioro. Ilpuuunbl U ciaeacTBus
MaccoBbIX BbIMHUpaHHUil. COBpEeMEHHBINH SKOJIOTHUECKUN KpU3HC, ero ocodeHHoctu. [Ipobnema
coxpaHeHHs OMopazHooOpas3us Ha 3emiie.

CoBpemeHHas cuctema opraHudeckoro mupa. [IpuHIuMNBI Kjaaccu@uKauyd OpraHu3MOB.
OcCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI OPraHU3MOB.

JleMoHCTpanun

[Hoptpersr: @. Pean, JI. Cnannanuaunu, JI. ITacrep, . . Meunukos, A. 1. Onapun, JIx.
Xonneitn, I'. Ménnep, C. Munep, I'. IOpu.

Tabmumpl u cxembl: «Cxema omnbita @. Peany, «Cxema onbita JI. [lactepa mo usyueHuro
caMo03apoKJIeHUs ku3Hm», «Cxema onbita C. Mumiepa, I'. FOpu», «3Ttanbl HeopraHuyeckou
sBoMoLUnY, «['eoxpoHonmornueckas mkana», «HauanbHble 3Tanbl OPraHUYECKON HBOIOLUNY,
«Cxema oOpa3zoBaHusi JYyKapuoT MyTéM cumOuoreHesza», «Cucrema >KMBOW HPHUPOIBIY,
«Ctpoenne  Bupyca», «Apomopdossl pacteHuit», «PunnodutTh», «OIHOKIETOYHBIC
BOZOpoCIn», «MHOIrOKJIETOUHblE BoOJgOpociany, «Mxu», «llanmoporHuku», «l onoceMeHHbIe
pacteHus», «Opranbl ILBETKOBBIX pacTeHui», «Cxema pa3BUTUS >KHUBOTHOTO MHpPay,
«Apomopdo3bl KUBOTHBIX», «lIpocTeitmue», «Kumeunononoctusie», «llnockue uepsu»,
«YneHucToHoTHEY, «PBI10BIY, «3eMHOBOJHBIEY, «IIpecmbikaromuecs», «Iture,
«Mnekonuraromuey, «Pa3Butue KU3HM B apxeuWckoum dpey», «PazBuThe KHM3HM B
MPOTEPO3OMCKON 3pe», «Pa3BuTHE KWU3HU B TNAJCO30MCKOM 3pey», «Pa3BuThe KU3HU B
ME3030MCKON 3pe», «Pa3BuTme KM3HM B KallHO30MCKOM dpe», «CoBpeMeHHas cucrema
OpPTaHUYECKOTO MUPa».

O6opynoBanue: repOapuyd pacTEHUH pa3IUYHBIX OTENOB, KOJJIEKIUHU HACEKOMBIX,
BJIQXKHBIE Mpenaparbl >KMBOTHBIX, PAKOBHUHBI MOJUIIOCKOB, KOJJIEKIIMM HWIJIOKOXKUX, CKEJEThl



MTO3BOHOYHBIX JKMUBOTHBIX, 4ydyeja NTUL U 3BEpeH, KOJUIEKIMU OKAMEHEJIOCTEH, IOJIE3HBIX
MCKOIIAEMBIX, MYJISIKH OPIraHUYECKUX OCTATKOB OPraHU3MOB.

BupryanbHasa snaGopatopHasi padora «MoxenupoBanue onsiToB Muiepa—tOpu mo
M3YYEHHIO a0MOTEHHOT0 CHHTE3a OPraHMYECKUX COSAMHEHUN B IEPBUYHOM aTMocdeper.

JlaGoparopnasi pabora «l3ydyeHMe W OINHCAHME HCKOMAEMbIX OCTaTKOB JPEBHUX
OpraHU3MOBY.

IIpakTnyeckass padora «l3yueHne OCOOCHHOCTEW CTPOEHHUS PACTEHHHA Pa3HBIX
OTZIETIOBY.

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

Tema S. IIpoucxoxaeHue 4e10BeKa — aHTPONOreHe3

Pa3znensl u 3a1a4n aHTPONIOJIOrMU. METO1bI AaHTPOIIOJIOTHH.

CraHOBIJIEHHE MPEJCTABICHUNA O IMPOUCXOXKICHUU 4YeJIOBEeKa. PenurmnosHeie BO33pEHMUS.
CoBpeMeHHbIE HaYUYHbIE TEOPUH.

CxonctBo  yenoBeka ¢ JKUBOTHBIMHU. (CHCTEMaTHMUECKOE IIOJIOKEHHE — YEJIOBEKa.
CBuaeTenbCTBa CXOACTBA 4YEJIOBEKa C JKMBOTHBIMH: CPaBHHUTEIHHO-MOP(OIOTHYECKHE,
sMOpuoioruyeckue, (HU3HO0IOro-0MOXUMHYECKHe, MoBeAeHuecKkne. OTanuus 4YelnoBeKa OT
JKUBOTHBIX. [IpsIMOX0K/I€HHE M KOMIUIEKC CBSI3aHHBIX C HUM IPHU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3Ta U BTOPOW CUTHAJILHON CUCTEMBI.

JBuwxymue  cuibl  (pakTophl)  aHTpoONoOreHe3a:  OWMOJIOTUYECKUE,  COLMAJIbHBIE.
CootHorieHre OMOJOTHYECKUX M COIUANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHoBHBIE CTaauU aHTpoIorenes3a. PanHue yenoBekooOpa3Hbie 00€3bsSHBI (TPOKOHCYJIBI)
¥ paHHHUE TOHTHJIBI — OOIIME TPEAKH YEITOBEKOOOPa3HBIX 00€3bsH U JIOACH. ABCTPATONUTEKH —
JIBYHOTHE TMpEIKU JIIoAci. YeloBeKk yMelbld, MEepBble M3TOTOBICHHS OpyIuil Tpyna. YenoBek
NPSMOXOJISAIIUN M TEPBBIA BBIXOJ JIFOACH 3a mpeneiabl Adpuku. YenoBek reimenbOoeprckuii —
o0mIMii mpeoK HeaHJePTaIbCKOTO YeIOBeKa U YelIoBeKa pa3yMHOro. YenoBek HeaH epTaibCKuit
KAaK BHJI JIIOJEH XOJOJHOTO KiIMMara. YemoBeK pa3syMHBIM COBPEMEHHOIO THIA, JEHHCOBCKUUI
YeJI0BEK, OCBOEHNE KOHTUHEHTOB 3a npeaenaMu A¢puku. [laneoreneruka u najieoreHoOMHKa.

OBOJIIOLIMS COBPEMEHHOI0 4enoBeka. EcTecTBeHHBIH OTOOp B MOMYALUSAX YEIOBEKa.
MyraumonHsli nporece U nonumop¢usM. IlonynsaunoHHble BOJHBL, Apei] reHoB, Murpanus u
«a(dexT ocHOBaTENA» B MOMYJSALUAX COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue pacol. [lonsitue o pace. bonbuine pacel: eBponeonaHas (eBpasuiickas),
aBCTpaJIO-HErpouIHas (IKBaTOpUANIbHAS), MOHIOJIOUIHAs (a3MaTCKO-aMepUKaHCKasi). Bpems u
IyTH paccelieHus 4YeJloBeKa Mo IulaHere. EauHCTBO yenoBedeckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Ma. [IpucnocoOneHHOCTh 4YenoBeKa K  pa3HbIM  YCIOBUSM
OKpy>Karolie cpenbl. BrausHue reorpaduueckoil cpeasl U Apeiida reHoB Ha MOP(OJIOTUIO U
(U3UOIIOTHIO YeNlOBeKa.

MexaucuuruinHapaele  MeToJbl B (pu3nueckoi (OMOJIOrMUYEcKOi) aHTPOIOJIOTHH.
OBOJIIOIIMOHHASL ~ AHTPOINOJIOTUSA M MAaJCOAHTPOINOJIOTHS  YEJNIOBEYECKUX  MOMYJISALHM.
buoconumanpHple  HMCCIENOBaHWUSA  NPUPOJBI  4enoBeka.  MccinepoBaHue — KODBOJIIOLMHU
OMOJIOTUYECKOT0 M COLIMAIIBHOTO B YEJIOBEKE.

JleMoHCTpanuu

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

Tabmumpl u  cxeMbl: «MeToasl  aHTPOMOJIOTHHY», «[ OJTOBHOM MO3r  4YeIOBEKay,
«YenoBekooOpa3Hble 00€3bsiHb), «CKeNneT yeloBeKa M CKeJeT MIMMIaH3e», «PyauMeHTsl u
aTaBU3Mbl», «JIBIKyIIME CHJIBI aHTPOIOreHe3a», «IBOJIOLIUOHHOE [JPEBO UEJIOBEKay,
«ABcTpanonuTek», «4enoBek ymenblity, «HenoBek NpaMoXoAsiiuity, «J{eHUCOBCKUN YeIOBEK»



«Heannepranbupy, «KpoManboHIB», «lIpenku denoBeka», «ITambl SBOJIOIUUA YETOBEKaY,
«Pacsl yenoBekay.

O6opynoBaHue: MyJISDKM OKaMEHEIO0CTEHN, MPEAMETOB MAaTEPUAIbHON KYJIbTYpPbl IPEIKOB
YelnoBeKa, penpoaykiuu (¢dotorpaduu) KapTHH C MHQPOJIOTHYCCKUMH W OMOJICHCKUMU
CIOXKETaMH MPOUCXOXKICHHS YesloBeKa, ¢poTorpadun HaX0J0K UCKOMAeMbIX OCTaTKOB YEJIOBEKa,
CKEJIET YEJIOBEKA, MOJIEb Yepelra 4eslOBEKa M 4Yepena LIMMIAaH3€, MOJENb KUCTHU YEJIOBEKa U
KHCTHU IIMMIIaH3€, MOJIETHN TOPCA IIPEIKOB YEJIOBEKA.

Jladoparopnasi pabGora «M3yueHue OCOOCHHOCTEH CTPOCHHUS CKeJieTa 4YeJIOBEKa,
CBSI3aHHBIX C MPSAMOXOKICHUEM).

IIpakTnyeckas padora «3yueHue 3K0JOrMYECKUX aJalTalUNA YETOBEKay.

Tema 6. OJxoJyiorusi — Hayka O B3aHMOOTHOLIEHHUSIX OPraHu3MoOB H
HAJIOPraHU3MEHHBbIX CHCTEM € OKPY:Kalollei cpeaoi

3apoxaeHue W pa3BuTHE dKooruu B Tpymax A. I'ymGompara, K. @. Pymwse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznenst u 3amaum skosjoruu. CBsi3b
HKOJIOTHUHU C IPYTUMU HayKaMH.

Metonasl skonoruu. [ToneBbie HaOmOnEHUA. DKCIEPUMEHTHI B DKOJIOTUU: MPHUPOJAHBIE U
naboparopHbie. MoenupoBaHue B 3KOJOTUU. MOHUTOPUHT OKPYKAIOIIEH CpPebl: JOKAIbHBIMH,
pErHOHANIbHBIN U TJI00AIbHBIN.

3HaueHUE SKOJOTMYECKMX 3HAHUM IS 4YeloBeKa. DKOJIOIMYEeCKOe MHPOBO33PEHHE Kak
OCHOBa CBf3€H 4elloBeuecTBa C MNpupoaod. POpMHUpPOBAHHUE SKOJOTUYECKOW KYJIbTYpbl M
3KOJIOTUYECKOW IPAMOTHOCTH HACEJICHHUS.

JleMoHCcTpaL UK

[Toptpetsr: A. I'ym6onsar, K. @. Pynse, H. A. Cesepuos, 3. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmuiel u cxembl: «Paznensl skoiaoruny, «Metoasl skojgoruny, «Cxema MOHHUTOPHHTA
OKpYKaIOIIEH CpebD».

Jlaboparopnasi padora «/3yueHrne METOJ0B SKOJIOTHUYECKUX UCCICTOBAHUNY.

Tema 7. Opranusmsl U cpeaa 0OOMTAHUSA

Okonoruyeckne (akTopel U 3aKOHOMEpHOCTH ux JeiictBua. Knaccudukanus
HKOJIOTMYECKUX  (PaKTOpOB:  abMOTHYECKHe, OHOoTHYEeCKue, aHTponoreHHele.  OOuue
3aKOHOMEPHOCTH JIeHcTBUS dKosornyeckux (axtopos. [Ipasmino munumyma (K. Ilnpenrens, FO.
JInbux). TonepaHTHOCTb. DBPHUOMOHTHBIE M CTEHOOMOHTHBIE OPraHU3MBI.

AbuoTtnueckue akropbl. CBeT Kak sKosnorndeckuil gaxrtop. JlelcTBUE pa3HBIX y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. DKOJOTWYECKHE TPYIIbl PACTEHUM M >KUBOTHBIX I10
OTHOIIIEHHUIO K cBeTy. CUrHaJIbHAs poiib cBeTa. DOTOneproInu3m.

Temmneparypa kak skonoruyeckuit gaxtop. [leiicTBue Temmeparypbl Ha OpraHU3MBI.
[ToMKMIOTEPMHBIE U TOMOHOTEPMHBIE OPIAHU3MBbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BnaxHocTts kak skonoruueckuil ¢akrop. [IpucnocobneHuss pacTteHui K MOAJIEp:KaHUIO
BogHOrOo Oanmanca. Kmaccudukanmst pacteHuid 1Mo OTHOIIEHWIO K Boje. [lpucmocoGneHus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXXKUMA.

Cpenpl oOMTaHMS OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHAs, TIyOMHHAas
MOJMOYBEHHAsA, BHYTpUOpPraHu3MeHHas. DU3NKO-XMMHYECKHE OCOOEHHOCTH cpejl OOWUTaHus
opranu3moB. [IpucnocobaeHus: OpraHu3MoB K KU3HU B Pa3HBIX CPEIax.

buonorunueckue putmel. BHemHne u BHyTpeHHHE pUTMbI. CyTOYHBIE U TOAUYHBIE PUTMBI.
[Tprcnoco01eHHOCTh OPraHU3MOB K Ce30HHBIM U3MEHEHHSIM YCIOBUMN JKHU3HH.



JKuznennbie ¢opmbl opranu3mMoB. [lonsitne o xu3HeHHOU (opme. JKusHeHHbIE (HOPMBI
pacTeHui: JaepeBbsl, KYCTAapHUKHU, KYCTAPHUYKH, MHOTOJIETHHE TpaBbl, OJIHOJIETHHE TpPAaBBI.
Kuznenuole (GOpMBI KUBOTHBIX: THUAPOOMOHTHI, TEOOHMOHTHI, a’3pOOMOHTHL. (OCOOECHHOCTH
CTpOEHHS M 00pa3a KU3HU.

buotnueckue  Qaktopel. Bumbpl OMOTHYECKMX  B3aUMOJEWCTBUHN:  KOHKYPEHIIHS,
XHUIIHUYECTBO, CUMOMO03 1 ero (opmel. [lapazutusm, Koomeparus, MyTyaaTu3M, KOMMEHCATU3M
(KBapTHUpaHTCTBO,  HaxJeOHHM4ecTBO). Herpoduueckne  B3amMoaelcTBHs — (TONMUYECKHE,
dopuueckue, (adpuyeckue). 3HaUYCHUE OWOTHYECKUX B3aWMOJICHCTBUN I CYIIECTBOBAHMS
OpraHu3MoB B cpezie ooutanus. [IpuHIUIT KOHKYPEHTHOTO UCKIIFOUEHUS.

JleMoHCTpaL U

Tabmuubl 1 cxembl: «IKonorndeckue (Gpaxkropb», «CBETOBOM CIEKTP», «IKOIOTHUYECKUE
TPYIIBI )KUBOTHBIX MO OTHOILIEHUIO K CBETY», « T eMIOKpOBHBIE JKUBOTHBIEY, «XO0JIOJHOKPOBHbBIE
KUBOTHbBIE», «DU3NOJIIOTUYECKUE aJanTallii KUBOTHBIX», «Cpeapl OOMTaHUS OpPraHU3MOBY,
«buonornyeckue puT™MbD», «OKu3HeHHbIe POPMBI pacTeHU», «Kn3HEHHBIE (HOPMBI JKUBOTHBIXY,
«2KocHuCcTeMa IUPOKOIUCTBEHHOIO Jiecay, «IKOCUCTEMa XBOMHOro Jiecay», «llemu nutanus»,
«XuiauvectBoy, «Ilapasutuzmy, «Konkypenuus», «Cumounos», «KommeHcanusm».

O6opynoBanue: repbapuu pacTeHU M JKUBOTHBIX, MPHUCIOCOOJEHHBIX K BIHUSHUIO
pa3MYHBIX  JKOJIOTWYECKHX  (HAKTOPOB, TepOapuMl  CBETONIOOMBBIX, TEHEIIOOMBBIX |
TEHEBBIHOCIMBBIX PACTEHHH, CBETONIOOMBBIC, TEHENIOOMBHIE M TEHEBBIHOCIUBBIE KOMHATHBIC
pacteHus, repOapuv ¥ KOJUICKUUU TEIUIOIIOOUBBIX, 3UMOCTOMKHUX, MOPO30YCTOMYMBBIX
pacTeHuii, uydeia NTUI U 3Beped, repOapuu pacTeHUN, OTHOCAIIUXCS K TUrpoduram,
kcepoduram, me3oduTaM, KOMHATHBIC PACTCHHS JAHHBIX TPYI, KOJUICKIIMH >KHBOTHBIX,
OOMTAOIIMX B Pa3HBIX Cpeiax, repOapuu W KOJUIEKIIMHA PACTEHUH M KUBOTHBIX, 00JIaTArOIINX
yepTaMl TMPUCIOCOOJIGHHOCTH K CE30HHBIM HM3MEHEHUSIM YCJIOBHM JKU3HU, TepOdapuu u
KOJUIGKIIUA PACTEHUH W >KUBOTHBIX DPA3IMUYHBIX >KU3HEHHBIX (OpPM, KOJUIEKIHMH >KMBOTHBIX,
YYaCTBYIOLIMX B Pa3IMYHBIX OMOTHUYECKUX B3aUMOJIEHCTBHUSAX.

JlabopaTopnasi padora «BrisBieHHe MPUCTIOCOOICHNUN OPTaHU3MOB K BIUSIHUIO CBETaY.

JlabopaTopnasi pa6ora «BbIsBIeHHE NPUCTIOCOONEHUN OpPraHU3MOB K BIHSHHUIO
TEMIIEpaTypbI».

Jladboparopnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTEHMH W3 Pa3HBIX MECT
oOUTaHUMY.

Tema 8. Jxo10rust BUAOB M NOMYJIALMI

DKONOTUYECKHE XapaKTepUCTUKH momymsiiun. [lomynsiusa kak Ouonornueckas cucTeMa.
Pons HeomHOpomHOCTH Cpenbl, (PU3HUECKUX OapbepoB U OCOOCHHOCTEW OWOJOTUM BHUIOB B
(GbOopMUPOBAHNUU TPOCTPAHCTBEHHOM CTPYKTYpHI MoMysauuid. OCHOBHBIE MOKA3aTeNN MOMYJISIINN:
YUCJIEHHOCTh, IJIOTHOCTh, BO3pAacTHas M IOJOBas CTPYKTypa, POKAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPALUS.

Okojnoruyeckas CTpykTypa mnomynsuud. OneHka YucileHHOCTH mnomyisinuu. /[uHamuka
NOMYJSIMK U €€ perynauus. buortnueckuil moTeHIMan nonyiasuuu. MoaenupoBaHie TMHAMUKH
nonymsiuud. Kpussle pocta uyucineHHoctu nonyisuuu. Kpusbsle BbDKHMBaHMS. Perymsmus
YUCIEHHOCTH TOMYISALUUNA: POJh (PAKTOPOB, 3aBUCSIIIMX M HE 3aBUCAIIMX OT IUIOTHOCTH.
Dkojnoruyeckue crpareruu BuaoB (r- u K-crparerun).

[TonsitTue 00 »oKoyOrMYecKoM HUIe BUAAa. MecTtooOutanne. MHOroMmMepHass MOJEb
skosornyeckor HumM Jx.M. Xaruuncona. Pazmepsl skosiornyeckoii Huu. [loreHunansHas u
peann30oBaHHAas HUILIU.



Bun xak cucrema mnomymnsuuii. Apeansl BUAOB. BUIbI M UX JKU3HEHHBIE CTPATETHH.
DKOJIOTUYECKUE IKBUBATICHTHI.

3aKOHOMEPHOCTH TIOBEJCHUS M MUIPAlMi JKUBOTHBIX. buojmornueckue wWHBa3UU
YY>KEPOIHBIX BUIOB.

JdemoHcTpauMu

IToprper: Ix. M. XaTunHCOH.

Tabmuiel 1 cXeMbl: «DKOJIOTHYECKUE XapaKTEPUCTUKU MONyIsSuny, «IIpoctpancTBeHHas
CTpyKTypa mnomyisiuun», «Bo3pacTHele mnupamuabl nomynasuuny», «CKOpPOCTh 3aceieHHs
MOBEPXHOCTU 3€MJIM pPa3IWyHbIMH opraHuzmamu», «Monenp skosorndeckor Humm JDx. .
XaT4MHCOHAY.

O6opynoBanue: repOapuu paCTCHUA, KOJUIEKIIUN KHBOTHBIX.

JladopaTropnasi padora «[IpucrnocoOaeHust CEMsSH paCTEHUN K PACCETICHUIOY.

Tema 9. Dko0rusi coo0IIECTB. DKOJOTNYECKHE CHCTEMBI.

CoobmecTBa opraHu3MoB. buoreHo3 u ero ctpykrypa. CBsi3u MeXIy OpraHu3MamH B
OuoLeHo3e.

Okocucrtema kak oTkpeiTasg cucrema (A. JIx. Tencnum). DyHKUMOHANIBHBIE OJIOKU
OpPraHU3MOB B JKOCHUCTEME: MNPOAYLEHTHI, KOHCYMEHTBI, peayleHThl. Tpoduueckue ypoBHHU.
Tpodudeckue nenu U cetu. AOUOTHYECKUE OJOKH 3KOocHcTeM. [10YBBI M WITBI B 9KOCHCTEMaX.
KpyroBoport BemiecTB u MOTOK SJHEPTUU B IKOCUCTEME.

OcHoBHbIE MTOKa3aTeNu 3kocucTeMbl. broMacca u npoaykius. IKoJI0rH4ecKie mMUpaMubl
qrcesn, OMOMacchl U SHEPTUU.

Jlunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @unykmyayuu. HanpaBieHHbIe
3aKOHOMEPHBIE CMEHBI COOOINECTB — CyKieccud. [lepBUuUHbIE U BTOPUYHBIE CYKIIECCUU U HX
NPUYMHBL. AHTPONOTeHHbIE BO3JCHCTBUS Ha Cykieccud. KiuMakcHoe cooOIIecTBO.
buopasHoobpasue u moaHoTa KPyroBOpOTa BEIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.

[TpuponaHbIEe 3KOCUCTEMBL. IJKOCUCmEMbl 03€p U peK. DKocucmemvl Mopeu U OKeaHos.
DKocucmemvl myHOp, 1ecos, cmenell, nyCmvlHb.

AHTpPONIOTEHHBIE  IKOCUCTEMBI. Arposkocuctema. ArpoueHo3. Paznumums wmexnay
AQHTPOIOTE€HHBIMH U MPUPOIHBIMU SKOCUCTEMAMH.

YpboskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. I'opozackas ¢uopa u dayHa.
CunanTponu3anus ropojckod (¢ayHbl. buosornueckoe M  XO3MHCTBEHHOE 3HAu€HUE
arpo3KOCUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aWMOJCWCTBUI  OpraHU3MOB B
skocucrteMax. Ponv kackadnoeo a¢ghghexkma u 6u008-30upuxamopos (Kurouesvix 6udos) 6
@ynkyuonuposanuu  sxocucmem. llepeHOC HHEPruM W  BELIECTB MEXAY CMEXHBIMU
HSKOCHUCTEMaMHU. YCTOMUYMBOCTh OpPraHU3MOB, TNOMNYJISLUMA M OSKOCUCTEM B  YCIOBHUAX
€CTECTBEHHBIX M AHTPONOTE€HHBIX BO3ACHCTBUI.

Mexanuzmvl  6030eticmeusi  3a2psA3HEHUll  pA3HBIX MUNOE HA  CYOOP2AHUBMEHHOM,
OpP2AHUBMEHHOM, NONYJAYUOHHOM U IKOCUCHEMHOM YPOBHAX, OCHO8bl IKOIOSUHLECKO20
HOPMUPOBAHUSL AHMPONO2EHHO20 B030eticmeusi. MeToI0IOTUSl MOHUTOPHHIA €CTECTBEHHBIX U
AHTPOIIOTE€HHBIX SKOCHUCTEM.

JleMoOHCTpaL UK

IToptper: A. JIx. Tencnu.

Tabmuiel U cxeMbl: «CTpyKTypa OMOLIEH03ay», «IKOCUCTEMAa IMIMPOKOIMCTBEHHOTO JIECay,
«JKocucTeMa XBOMHOro Jjeca», «DyHKIMOHAIbHBIE TPYNIbl OPraHU3MOB B SKOCHCTEMEY,
«KpyroBopor BemecTB B 3kocucreMey», «llenmn mnuTanus (macTOuIMHAasl, JETpUTHAas)»,



«OKosornyecKkas mupaMua yucen», « IKojJorudyeckas nupamuaa 6uomaccol», « IKoJorudyecKas
nupamuaa sHeprumy», «OOpazoBanme Ooioray, «llepBuunas cykieccus», «BoccTaHoBIeHHE
Jeca Iociie moxapa», «IKOCUCTEMa 03€pa», «ArpoueHo3», «KpyroBopoT BEIIECTB U IOTOK
SHEPruu B arpoieHosey, «IIpumepsl ypooIKOCUCTEM.

O6opynoBanue: repOapu pacTeHUM, KOJUICKIIMM HACEKOMBIX, uyuyesia IMTUI[ U 3BEpew,
repOapuu KyJIbTYPHBIX U AUKOPACTYIINX PACTCHUHN, aKBAPUYM KaK MOJIENb IKOCUCTEMBI.

IIpakTnyeckas padora «3ydyeHue u onucanue ypooIKOCUCTEMBDY.

JladopaTopnasi pa6ora «/3yueHue pa3HOOOpa3us MEJIKUX MTOYBEHHBIX YJICHUCTOHOTUX B
Pa3HBIX IKOCHCTEMAX).

IKCKypeusi «IKCKypcHs B THIMYHBIN OnoreoneHo3 (B ayOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOZOJIbHBIN WM MOWMEHHBIH JIyT, 03€p0, O0I0TO)».

IKeKkypeust «IKCKYpCHsl B arpodKOCUCTEMY (Ha MOJIe WK B TEIUIMYHOE XO3SIHCTBO)».

Tema 10. buocgdepa — riodanbHas IKocUcTEMA

Buocdepa — obmeruranerapHas obomouka 3emid, TJ€ CYHIECTBYET MJIM CYLIECTBOBAJa
*u3Hb. Pazputne npencrarienuii o buocdepe B Tpynax J. 3tocca. Yuenue B. U. Bepuaackoro o
ouocepe. O6mactu 6uochepsl u e€ cocras. JKuBoe BemecTBo Ouochepsl U ero PyHKIUU.

3aKOHOMEPHOCTH cyiecTBoBaHUs 6nocheprl. Ocobennoctu 6uochepsl Kak raodanbHON
skocucTeMbl. JluHammdeckoe paBHoBecue B Omocdepe. KpyroBopoTel BemiectB U
OMOTeOXMMHUYECKUE UKIIBI (YTIepo/a, a3oTa). PUTMuIHOCTS siBNeHHi B 6uocdepe.

3onanbHOCTh OuOChepsl. [lonarue o Ouome. OcHOBHBIE OMOMBI CYIIN: TYH/ApA, XBOHHBIE
Jeca, CMEIIaHHbIe U IIMPOKOJIMCTBEHHBIC Jieca, CTEIHU, CaBaHHbI, IyCThIHHU, TPOIIMYECKHUE Jieca,
BBICOKOTOpbsl. Kinmar, pacTuTesIbHbIN U dKUBOTHBIN MUpP OMOMOB CYIIIH.

Crpyktypa U (YHKIUS OJKHBBIX CHCTEM, OIGHKAa HX PECYpCHOTO TOTCHIUANa U
ounochepHbIX HYHKITHIA.

JdeMoHCcTpannmn

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

Tabmuupl u cxemsl: «'eocdepsr 3emimy», «KpyroBopot azora B npupone», «Kpyrosopot
yriaepojaa B mpupojae», «Kpyrosopot kucnoponaa B mpupoje», «KpyroBopot BoJbl B IPUPOIEH,
«OcHoBHBIE Ouombl cymmy, «Knumarudyeckue mosica 3emnn», «TyHnpay, «Taiiray,
«CMmemannbii  secy, «lllupoxomucTBennbit necy, «Ctemb», «CaBanHHay, «llycTbiHmY,
«Tponmuecknii necy.

O6opynoBanue: repOapuu pacTeHUN pa3HbIX OMOMOB, KOJIEKIIMH KUBOTHBIX.

Tema 11. YestoBek M OKpykaumas cpeaa

DKOJIOTHYECKHE KPU3UChI U UX TpUYHHBL. BozjaeiictBue denmoBeka Ha Ouocdepy.
3arpsisHeHUE BO3AYIIHOM cpeapl. OxpaHa Bo3ayxa. 3arpsi3HeHHE BOAHOM cpenbl. OxpaHa
BOJIHBIX pecypcoB. Paszpymienue nouBsl. OXpaHa NOYBEHHBIX pecypcoB. MI3MeHeHue KinMara.

AHTpOIIOTEHHOE  BO3JCMCTBHE HA pACTUTEIBHBIA ¥ KHUBOTHBIM wmup. Oxpana
PacTUTENHFHOTO U KUBOTHOTO MUpa. OCHOBHBIE NMPHHIUIIBI OXPaHbI PUPOAbl. KpacHble KHHTH.
Oco60 oxpansiembie nipupoaubie Tepputopun (OOIIT). boranudeckue caapl U 300JI0THYECKHE
MapKu.

OcCHOBHBIEC TTPUHIIUITBI YCTOMYMBOTO PAa3BUTHUS YETIOBEUECTBA U MPHUPOABI. ParmonanpHOe
PUPOJIONOIL30BAaHUE M COXpaHeHHe OHoJormdeckoro pasHooOpazus 3emuu. OOmue
3aKOHOMEPHOCTH TJI00aIbHBIX IKOJIOTHUYECKUX KPU3UCOB. OCOOEHHOCTH COBPEMEHHOIO KpHU3HUCa
U €T0 BEPOSITHBIE MOCIEICTBUSI.

Pa3BuTHE METOJOB MOHHMTOPHUHTA pPAa3BUTHUS OMACHBIX TEXHOTEHHBIX IPOIIECCOB.
Cucmemmuvie uccredosanusi nepexooa K pecypcocoepezaiowjeli U KOHKYPEHMOCHOCOOHOL



9Hepeemuke. Bbuonocuueckoe pasnoobpaszue u obuopecypcwl. Hayuonanohvie ungopmayuonnvle
cucmemyl, obecneuusarowue 00CmMyn K UHGOpMaAyuu no COCMOAHUIO OMOENbHLIX 6U008 U
akocucmem. OcHo8bl IKOpeaburumayuy IKocucmem u cnocob6o8 bopvoul ¢ 6UONOBPEINCOCHUAMU.
Pexoncmpykyust MOPCKUX U HA3EMHBIX IKOCUCHIEM.
JeMoHCTpauMu
Tabmuubl u  cxembl: «3arps3HeHue aTtMocdepbl», «3arps3HeHHe THIPOCchepbD»,
«3arpsisHeHne  1ouBbl», «llapHuKOBBIT 3 dekT», «Ocob0 oxpaHsSeMble NPUPOIHBIC
TEpPUTOPHUNY, «MOIeNN YIPABIIEMOTO MUPAY.
ObopynoBanue: ¢Qotorpaduu OXpaHSIEMBIX pPACTEHUH W KHUBOTHBIX KpacHOW KHUTH
Poccniickoit denepanuu, KpacHO KHUTH pernoHa.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHMA TMPOT'PAMMBLI 110 BUOJIOI'MU
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBiuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOEHHUS OOy4aroIIMMUCS
IporpaMM CpeaHero o0Iiero o0pa3oBaHus: JUYHOCTHBIE, METAIIPEAMETHBIE U NIPEIMETHBIE.

B cTpykType JNMYHOCTHBIX PE3yJIbTATOB OCBOEHHUS MPOrpaMMbl IO OMOJIOTHH BbIJIEIECHbI
CIEIYIOIIME  COCTABIIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKOM  Ipa)kIaHCKON
UJEHTUYHOCTH — TOTOBHOCTM K CaMOpa3BUTHIO, CAMOCTOSATEIBHOCTH M CaMOOIPEAEICHHUIO,
Hanuuue momueayuu K OOydeHHIO OWOJIOTHM, yenenanpaeieHnoe pazeumue BHYTPEHHUX
yOeXAeHUH JIMYHOCTU HAa OCHOBE KJIIOUEBBIX LIEHHOCTEW M MCTOPUUYECKUX TPATULUN pa3BUTUS
OMOJIOTUYECKOI0 3HAHUS, 20MOBHOCMb U CHOCOOHOCHb OOYYaIOLIUXCSl PYKOBOJACTBOBATHCS B
CBOEH  JEeATEIbHOCTH  IIEHHOCTHO-CMBICIOBBIMU  YCTAaHOBKaMM, MPHUCYILUMH  CHCTEME
Ouonornyeckoro  oOpa3oBaHUs, Haauuue NPABOCO3HAHUS ~ DKOJOTHMUECKOW  KYIbTYpHI,
cnocobHoCcmu cmagums UEIN U CTPOUTH JKU3HEHHBIE MJIaHbI.

JInuHOCTHBIE pe3yabTaThl OCBOCHUS MPOrpaMMbl 10 OMOJOTHH JOCTHTAIOTCS B €IMHCTBE
y4yeOHOI W BOCHUTATENbHOM JEsITeIbHOCTH B COOTBETCTBUU C TPATUIMOHHBIMH POCCHHCKMMU
COLIMOKYJIbTYPHBIMHM, UICTOPUYECKMMH M JYXOBHO-HPAaBCTBEHHBIMM IICHHOCTSIMH, IPUHATHIMHU B
oOmiecTBe MpaBUJaMHM U HOPMaMHu MOBEAECHUS M CIIOCOOCTBYIOT IpoOIleccaM CaMOIO3HaHUS,
CaMOBOCITUTaHUS U CaMOPA3BUTHSI, Pa3BUTHUsI BHYTPEHHEW MO3MLIMU JIMYHOCTH, HaTpUOTU3MA U
YBa)XXCHMsI K 3aKOHY M IPaBOINOPSIKY, YEJIOBEKY TPyJa U CTapUIeMy ITOKOJIEHHIO, B3aUMHOIO
yBaKEHMs, OEpe)KHOr0  OTHOIIEHUS K  KYJIbTYPHOMY  HACI€OUI0 M TPagULMIM
MHOTOHallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Ipupoae U OKPYKAOLIEH Cpee.

JInuHOCTHBIE pe3yNbTaThl OCBOCHUS yueOHOro npeamera «buonorus» IOJKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYalOLIMXCS PYKOBOJCTBOBATHCS COPMHUPOBAHHONW BHYTpEHHEH
MO3UIMEN JMYHOCTH, CHCTEMON ILIEHHOCTHBIX OpUEHTAlMil, IO3UTHUBHBIX BHYTPEHHHUX
yOeXaAeHU, COOTBETCTBYIOUIMX TPAJAULIMOHHBIM LIEHHOCTSIM  POCCHIICKOro  0OOIIecTBa,
paclIMpeHHe KU3HEHHOTO OIbITa U ONbITa AESTENbHOCTH B IPOILIECCE PeaTnu3aliid OCHOBHBIX
HaIpPaBJICHU!N BOCIIUTATENBHOM 1€ATEIbHOCTH, B TOM YHCIIE B YACTH:

1) rpa:k1aHCcKOro BOCIUTAHUS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIUU OO0YyYaroIerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIEeHa POCCUICKOI0 OOLIECTBa;

OCO3HAaHHE CBOUX KOHCTUTYIIMOHHBIX NIpaB M OO0S3aHHOCTEH, YBa)KEHHE 3aKOHA U
IIPABOIIOPAIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOH NESITEIBHOCTH IPU CO3JaHUN Y4€OHBIX MPOEKTOB,
peleHnH y4yeOHBIX U MO3HABATENbHBIX 33124, BBITOJIHEHUN OMOJIOTMYECKUX YKCIIEPUMEHTOB;

CHOCOOHOCTh  OMpENeNiATh COOCTBEHHYIO IIO3HMIHMIO IO OTHOUICHHIO K SIBICHUSM
COBPEMEHHOM KHU3HU U OOBACHATH €€;

YMEHUE  Y4YUThIBaTb B  CBOUX JEHCTBUSX  HEOOXOAMMOCTb  KOHCTPYKTHBHOI'O
B3aMMOJICHCTBUSA JIIOJICH ¢ pa3HBIMU YOKICHUSMH, KYJIbTYPHBIMU LIEHHOCTSIMH U COLIMAJIbHBIM
MI0JIO)KEHUEM;

TFOTOBHOCTb K COTPYAHHYECTBY B IIPOLIECCE COBMECTHOIO BBINOJHEHHUS Y4EOHBIX,
IIO3HABATEJIBHBIX M HUCCIEIOBATENbCKUX 3aJa4, YBAXXUTCIBHOIO OTHOLICHUS K MHEHMIO
OIIIIOHEHTOB MPU 00CYXIEHUH CIIOPHBIX BOIPOCOB OHOJIOTUYECKOTO CO/ICPIKAHMS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU E€ATEIbHOCTH;

2) IATPUOTHYECKOI0 BOCTIUTAHMS:

c(OPMHPOBAHHOCTb POCCUHCKOM IPaXk1aHCKOM NICHTUYHOCTH, MATPUOTU3MA, YBAKEHUSI K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepes PonMHON, ropmocTy 3a CBOM Kpau, CBOXO
Ponuny, cBol s3bIK U KyJBTYPY, IPOLLIOE U HACTOSAIIEE MHOIOHAIIMOHAIBLHOTO Hapoaa Poccun;

LIEHHOCTHOE OTHOUICHME K IPUPOJHOMY HACIEAMI0 M NaMATHUKAM IPUPOJBL,
JoCcTHXEeHUsAM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUMCKUX YYEHBIX B CTAaHOBJIEHME M pa3BUTHE
Ouoyorry, MOHUMaHUs 3HaUYCHHs OMOJIOTHH B IO3HAHUH 3aKOHOB IMPUPO/IBI, B )KU3HH YEJIOBEKA U
COBPEMEHHOI'0 00LIEeCTBa;

uzelHas yoex1€HHOCTb, TOTOBHOCTH K CIIYXeHHUIO U 3amure OreyecTBa, OTBETCTBEHHOCTb
3a ero cyas0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUA:

OCO3HAaHHE AYXOBHBIX LIEGHHOCTEH POCCUICKOTO HAPOJA;

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO TIOBEACHNUS;

CIIOCOOHOCTh OLICHMBATh CUTYAlMI0 M IPUHUMATh OCO3HAHHbBIE PEILEHUS, OPUEHTUPYSICh
Ha MOpaJIbHO-HPAaBCTBEHHbIE HOPMBI U LIEHHOCTH;

0CO3HaHME JIMYHOT'O BKJIaJIa B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOIMTENSAM, CO3JaHHI0O CEMBbUM Ha OCHOBE
OCO3HAHHOT'O MPUHSTHS LIEHHOCTEH CeMEWHOH KM3HU B COOTBETCTBUU C TPaJWLIUSIMU HapOJOB
Poccuu;

4) 3CTeTH4YEeCKOr0 BOCTIMTAHUSA:

HCTETUYECKOE OTHOLIEHHWE K MMpY, BKIIIOYasl 3CTETHKY ObITa, HAYYHOTO M TEXHUYECKOI'O
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUI;

MOHMMAaHNE YMOLIMOHAJILHOTO BO3EUCTBUS )KUBOU NPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTb K CaMOBBIPQXECHHMIO B pa3HbIX BHJAX MCKYCCTBA, CTPEMJICHUE MPOSBIATH
KauecTBa TBOPYECKOMN JINYHOCTH;

5) ¢usuyeckoro BocnuTaHusi, ¢(OPMHPOBAHUS  KYJbLTYpPbl 310pPOBbSI U
IMOLMOHAIBLHOIO 0JIAaronoay4us:

NOHMMaHMEe U peau3alys 370poBoro U 0e3omacHoro odpasa *HU3HH (3J0pOBOE MUTAHUE,
COOJIIO/IEeHHE TUTHEHUYECKUX MPaBMII U HOPM, COATaHCHPOBAHHBIA PEKUM 3aHATHH M OTABIXA,
perynspHas (Qu3nyeckass aKTHUBHOCTb), OEpeKHOro, OTBETCTBEHHOIO M KOMIIETEHTHOI'O
OTHOLICHUSI K COOCTBEHHOMY (DPU3HUECKOMY U IICUXHUECKOMY 3]I0POBBIO;

NOHMMaHWE IIEHHOCTH TPaBWJI HWHAWBUAYAIBHOTO W KOJUIEKTUBHOTO O€3011aCHOTO
MIOBEJICHNUS B CUTYaLUsAX, YTPOKAIOIIUX 310POBBIO U KU3HU JIIOJEH;



OCO3HaHME MOCIEICTBUM M HENpPUATHS BPEAHBIX NPUBbIUEK (YHOTPEOJIEHUS alIKOrouisd,
HapKOTHUKOB, KYpPEHHUS);

6) TPY10BOT0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYZly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPYI0I00HE;

TFOTOBHOCTb K aKTUBHOM JEATEIbHOCTH TEXHOJOIMUECKON U COLIMAIbHON HAIIPABIEHHOCTH,
CHOCOOHOCTh ~ MHHMLMHUPOBATh, IUIAHUPOBATb W  CAMOCTOSITENIbHO  BBINOJIHATH — TaKylO
JeSITeIbHOCTD;

UHTEpeC K Pa3IuuHbIM chepaM MpodhecCUOHATBHONW NesATeIbHOCTH, YMEHHUE COBEPILATh
0CO3HaHHBII BEIOOP OyayILel npodeccuu U peaan30BbIBaTh COOCTBEHHbIE AKU3HEHHBIE IIaHBI;

TOTOBHOCTh M CIOCOOHOCTH K 0Opa3oBaHMIO M CaMOOOPa30BaHUIO HA MPOTSIKEHUU BCEU
KHU3HH,

7) IKOJIOrH4€eCKOro BOCIIMTAHMS:

9KOJIOTMYECKHU 11e51ecO00pa3HOe OTHOIIEHUE K IIPUPOJIE KaK MCTOYHUKY JKU3HU Ha 3eMile,
OCHOBE €€ CYIECTBOBAHHS;

MOBBIIIIEHUE YPOBHS JKOJIOTMYECKOW KYJIBTYphI: IMPUOOpETEHHE OIbITa IIAHWPOBAHUS
HOCTYIKOB M OIIEHKH UX BO3MO>KHBIX ITOCIIEICTBUH JUIsl OKPY>KAIOLIEeH Cpe/Ibl;

0CO3HaHME INI00AIBHOrO XapaKTepa 3KOJ0rMYECKUX Ipo0seM U IyTel UX pelIeHus;

CIOCOOHOCTH HCIIOJIB30BATh MPHOOpPETaeMbIe TIPY U3YUYEHHH OMOJIOTHU 3HAHWS U yMEHUS
IpU pPEHICHUH MPOoOJieM, CBS3aHHBIX C PAIMOHAIBHBIM IPUPOIONOIB30BaHUEM (COOIIOCHNE
IpaBUJ MOBEACHUs B INPHUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHsI B 3KOCHCTEMaX,
OXpaHy BUOB, IKOCHCTEM, Orochepsl);

AKTUBHOE HENPUATHE [EHCTBUH, NMPUHOCALIMX BpEI OKpYKAIOMIeW MPHPOTHOU cpene,
YMEHHUE TPOTHO3MPOBATH HEOIATrONMPHUSTHBIE SKOJIOTHYECKHE IMOCIEICTBUS MPEANPUHIMAEMBIX
JecTBUI U IPEeOTBpallaTh UX;

HAJIMYME PA3BUTOrO HKOJOTHMYECKOTO MBILIUICHUS, SKOJOTHYECKOW KYyJbTYpbl, OIbITa
NEeSITEIbHOCTH  OKOJIOTUYECKOH  HAlpaBIIEHHOCTH, YMEHHUS pPYKOBOJICTBOBAaTbCS HMH B
MI03HABATENBHOW, KOMMYHUKATUBHOW W COIMAIBHON TpPAKTHKE, TOTOBHOCTH K YYacTHIO B
NPaKTUYECKOH J1eATEbHOCTH SKOJIOTHYECKON HAllPaBIEeHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHMA:

c(OPMHPOBAHHOCTh ~MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HayKH W OOIIECTBEHHOW NPAKTUKHA, OCHOBAHHOTO Ha JHajiore KyJbTYp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MHUDE;

COBEpILEHCTBOBAHUE SA3bIKOBOW U UUTATEIBCKON KYJIBTYPHl KaK CPEJCTBA B3aMMOAECHCTBUS
MEXY JIFOJIbMU ¥ TTO3HAHUS MUPA;

NOHMMaHUE crnenupuKy OUOJIOTMM KaK HAayKH, OCO3HaHUSA €€ poiau B (HOpMHUPOBAHHUU
PalMOHATIBHOIO HAyYHOI'O MBIIUIEHUS, CO3/IaHUH LIEIOCTHOTO MPEACTaBICHUs 00 OKpYXKaroleM
MHUpe KaK O €IUHCTBE NPUPOAbI, YeloBeKa U OOIIecTBa, B IO3HAHUM MPUPOAHBIX
3aKOHOMEPHOCTEH M PEeIICHHH IPOOIeM COXPaHEHHsI TPHPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OHMOJIOTHU JUIsl COBPEMEHHOW IMBHIIM3AIMU: 00ECIICUCHUS
HOBOT'O YPOBHS pa3BUTHs MEIAMIIMHBI, CO3JaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTUH, CITOCOOHBIX
peuath pecypcHble MpoOIeMbl pa3BUTHs YeIOBEUYECTBA, MOMCKA IyTeH BBIXOJA U3 II100aIbHBIX
IKOJIOTHYECKUX TPOOIIeM U 0OecTieueH s epexoa K yCTOMYMBOMY Pa3BHTHIO, PAIMOHATIHBHOMY
UCTIOJIB30BaHUIO TIPUPOIHBIX PECYPCOB M (HYOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTH B MOJYYEHUU OMOJOIMYECKHX 3HAHMM B LIEJSX MOBBIMIEHUS OOIIei
KYJBTYpBl, €CTECTBEHHO-HAyYHON TIPaMOTHOCTH, KaK COCTaBHOH YacTH (PyHKIIMOHAIBHON
rPaMOTHOCTHU o0yyarouuxcs, GopMUpyeMoil pu U3yuyeHUn OUOJIOTHH;



MOHWMaHHE CYIIHOCTH METOJOB IO3HAHMUS, HCIOJIB3YEeMbIX B E€CTECTBEHHBIX HAYyKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIONy4aeMble 3HAHUS JUIS aHaiw3a W OOBSICHEHHsS SBICHUN
OKPYXKAIOIIET0O MHUpPAa M MPOUCXOIANINX B HEM HM3MEHCHMI, YMEHHE JellaTh OOOCHOBaHHBIC
3aKIIIOYCHUSI HAa OCHOBE HAYYHBIX (AKTOB M HWMEIOIIUXCS MaHHBIX C IIEJbI0 IOJy4EHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAaMOCTOSITENIBHO HCIOJIB30BaTh OWOJIOTUYECKHUE 3HAHUS ULl pEIIeHUS
po0JIeM B PEATbHBIX )KHU3HEHHBIX CUTYAIIHSIX;

OCO3HAHME IICHHOCTH HAayYHOU JIEATEIIbHOCTH, TOTOBHOCTh OCYHIECTBISITh MPOEKTHYIO M
UCCIIEIOBATEIIBCKYIO JCSITEIbHOCTh HHIAMBHIYaIBHO H B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENPEPHIBHOMY OOPa30BaHUIO W CaMOOOPA30BaHMIO, K
AKTUBHOMY TIOJYYEHUIO HOBBIX 3HAaHWUU 10 OHOJOTHU B COOTBETCTBUU C IKU3HEHHBIMU
MOTPEOHOCTSIMU.

METANPEIMETHBIE PE3YJIbTATHI

MeranpeameTHbie pe3yibTaThl OCBOCHHS Y4eOHOro mnpeamera «buosorusy BKIIOYAIOT:
3HAYMMbIe i1 (OPMHUPOBAaHUS MHUPOBO33PCHUS OOYYAIOIIUXCS  MEXKIUCIUIUIMHAPHBIC
(MeXMpeIMeTHbIC) OOLICHAYYHBIC TIOHSATHS, OTPAKAIOIIHNE [IEIOCTHOCTh HAYYHOH KapTHHBI MUpa
n CHGHI/I(l)I/IKy MCTOHOB IMO3HAHUWS, UCIIOJIB3YCMbIX B €CTCCTBCHHBIX HAayKaX (BGH_IGCTBO, OHECPIus,
SBJICHHE, TPOIECC, CHCTEeMa, HAay4HBId (DAaKT, MPHUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsI, UCCIIEJOBaHKUE, HAOIIOICHUE, U3MEPEHUE, IKCICPUMEHT W JIPYTHe); YHUBEPCAIbHBIC
yueOHbIe NieiicTBUs (TIO3HABATENIbHbIC, KOMMYHUKATUBHBIC, PETYJIATUBHBIC), 00CCIICUNBAIOIINE
dbopmupoBanre (PyHKIMOHAIBHON TPAMOTHOCTH M COIMATBHONW KOMITETECHITUH OOYyUYaIONTUXCS,
CIIOCOOHOCTh o0yJaronmxcs HCII0JIb30BaTh OCBOCHHBIC MEXIUCIUTIITHHAPHBIE,
MHUPOBO33PCHYECCKHE 3HAHHMS W YHHBEpCAJbHbIC Yy4YeOHBbIC JEHCTBHS B IIO3HABATEILHOW U
COLIMATILHOM TTPaKTHKE.

B pesynprate u3yueHus OWOJIOTMM HA YpPOBHE CpEIHEro o00Imero oOpa3oBaHUs Y
obOyuaromerocs OyayT cGopMUpOBaHBI MMO3HABATEIIbHBIC YHUBEpPCAJIbHBIE YYEOHBIC JCHCTBUS,
KOMMYHHUKATHBHbIE YHUBEpCadbHbIE Y4eOHbIE JEWUCTBUSA, PETYIATUBHBIE YHHUBEPCAIbHbBIE
yueOHbIe JeMCTBHSI, COBMECTHASI IEATEIBHOCTD.

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOSHUS MPOTPaMMBI CPEIHETo 00Iero oOpa3oBaHUs
JOJIKHBI OTpaXaTh:

OBi1aieHHe YHUBEPCAJIBLHBIMU Y4eOHBIMH M03HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a30oBbIe JIOTHYECKHE IeCTBUSA:

CaMOCTOSITENIEHO (DOPMYJTMPOBATh M aKTYyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHC;

UCIIONIb30BAaTh TPU OCBOCHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHHS (aHalu3a,
CUHTE3a, CpaBHEHUs, Kiaccudukauu, 000OIIeHUsI), PACKPBIBATh CMBICT OHOJOTHYECKHUX
MOHATUN (BBIIEIATH UX XapaKTEpHbIE IPU3HAKH, YCTaHABIUBATh CBSI3U C IPYTUMU MOHATUSMU);

OTIPE/ICIIATh TEIM JEATEIbHOCTH, 3ajaBas TapaMeTpbl U KPUTEPUHM WX JOCTHIKCHHUS,
COOTHOCHUTH PE3yIbTAThl ACATEILHOCTH C MIOCTABICHHBIMU IEISMU;

UCIIONIb30BaTh OMOJIOTMYECKHUE TOHSTHS Uil OOBbsACHEHUS (AKTOB M SBICHUN >KUBOU
IPUPOABL,;

CTPOUTH JIOTUYECKUE pacCyKIeHUs (MHIYKTHUBHBIEC, JAEIyKTHUBHBIE, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYITHUPOBATH
BBIBOJIbI U 3aKJTFOUCHUS;



IPUMEHATh CXEMHO-MOJIEJIbHBIE CPEACTBA JUIsl MPEJCTABICHHs CYLIECTBEHHBIX CBA3EH U
OTHOILIEHUIA B M3y4aeMbIX OHMOJIOTMYECKHX OOBEKTaX, a TAKXKe MPOTUBOPEUYMH Pa3sHOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX HHPOPMALIMOHHBIX HCTOYHHUKAX;

pa3pabaThIBaTh MJIaH PELICHUs MPOOJIEMBbl ¢ yUETOM aHAINM3a UMEIOLIUXCS MaTepUalbHbIX
U HEMaTepUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBHI B JEATEIBHOCTh, OIICHUBATh COOTBETCTBHE PE3YJHTATOB ILIEIISM,
OLICHUBATh PUCKH MOCIIEICTBUI EATETLHOCTH;

KOOPJIMHUPOBaTh M BBIIOJHATH PAa0OTy B YCIOBUSAX pPEAIbHOIO, BHUPTYaJbHOTO U
KOMOHMHUPOBAaHHOT'O B3aUMOJACHCTBUS;

pa3BUBATh KPEATHUBHOE MBIIUICHUE MIPH PEILICHUH )KU3HEHHBIX TPOOIIEM.

2) 0a30BBIE HCCIEN0BATEILCKHE AeHCTBUA:

BJIAJICTh HaBbIKAMHU Yy4€OHO-HCCIEI0BATENbCKON U NMPOEKTHOM AEATEIIbHOCTH, HaBBIKAMU
paspenieHus: npoodisieM, CoCOOHOCTBI0 U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IIOMCKY METOJIOB
peLIeHHs MTPAKTUYECKHX 33/1a4, TPUMEHEHHIO Pa3IMYHbIX METOAOB IIO3HAHUS;

UCTIOJIB30BaTh PA3JIUYHBIC BUJBl ACATEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHHS, €ro
UHTEpIpeTalnu, Npeodpa3oBaHUI0 U MPUMEHEHHUI0 B Y4EOHBIX CUTyallUiX, B TOM YHUCIE MpHU
CO3JIaHUM YYEOHBIX M COLIMATIbHBIX IPOEKTOB;

(dbopMHpOBaTh HAYYHBIA THIT MBIIIICHHS, BIAJACTh HAYYHOW TEPMHHOJIOTHEH, KIIFOYEBBIMH
MOHATUSIMH U METOAAMU;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHbIE 3aJaud B OOpa30BaTEIbHOU JEATEIBLHOCTH U
KU3HEHHBIX CUTYaLUsX;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTYalIM3WpPOBATh 3ajady, BBIIBUTATh
TUMOTe3y €€ pelieHus, HAaXOAWTh AapryMEHThl [UIS JOKa3aTelbCTBA CBOUX YTBEPIKICHHH,
3aJlaBaTh apaMeTpbl U KPUTEPUU PELICHUS;

aHAJIM3UPOBaTh IIOJyYEHHbIE B XOJ€ pELICHHs 3aJaud pe3yJbTaTbl, KPUTHUYECKU
OLIGHUBATh UX JJOCTOBEPHOCTH, IPOTHO3MPOBATH U3MEHEHHE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CHTYaIlHsIM, OLEHHUBATH IPUOOPETEHHBIHN OIBIT;

OCYILECTBIIATh II€JICHANPABICHHBIN TMOMCK IMEpPEeHOca CPEACTB U CIOCOOOB JeHcTBUS B
npohecCHOHANBEHYIO CPey;

yMETh TIEPEHOCUTh 3HAHMWS B TIO3HABATENBHYID M  IPAKTHYECKYl0  00JacTu
KHU3HEIEATEILHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PAa3HBIX YUEOHBIX TPEIMETOB,;

BBIJIBUT'aTh HOBBIE WJEM, NpEeUlaraTb OpPUTMHAIbHBIE MOJXOJAbl U PEUICHUS, CTaBUTh
npoOJIeMBI B 33]1a9H, JTOITYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pabdora ¢ unpopmaumeii:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOUYHHKAX HH(OpMaruu (TekcTe y4eOHOro mocoowus,
HAY4YHO-TIOMYJISIPHON JMTEpaType, OMOJOTMUECKUX CIOBapsX M CIPaBOYHMKAX, KOMIIBIOTEPHBIX
0azax pgaHHbIX, B VHTepHere), aHAIW3UPOBaTh HHGOPMALMIO DPAJIMYHBIX BUIOB U (QOpM
NIPEJICTaBIICHUS, KPUTUIECKH OIIEHUBATh €€ IOCTOBEPHOCTh M HEMTPOTHBOPEYHBOCTH;

(dopMynupoBaTh 3ampOChl M MPUMEHSATh Pa3IMYHbIE METOJbI NMPH IOHCKE U O0TOOpe
O6uonornyeckoit MHGopMaIK, He0OXOIUMOM /TS BHITIOJIHEHUS YUeOHBIX 3a/1a4;

nproOpeTaTh ONBIT WCIOJIB30BAHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHIH,
COBEPILIEHCTBOBATh KYJIBTYPY aKTHBHOTO HCIIOJIB30BAHMUS PA3IIUYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAaNbHYIO (OpMYy TNpEeACTaBICHUS OHOIOTHYECKOM
uHpopMaLuu (CXxeMbl, rpaduKu, TUarpaMMsl, TaOIHIIbI, PUCYHKH U APYToe);



WCIIOJIh30BaTh HAy4YHBIM S3BIK B KA4eCTBE CpEJCTBa NpH paboTe C OHOJIOTHYECKON
uH(popMaIiel: MPUMEHITh XUMUYECKUE, (PU3NYECKUE U MaTeMaTHYeCKHE 3HAKU U CHUMBOJIBI,
dbopmyinel, abOpeBUATypy, HOMEHKIATYPY, HCIIONB30BaTh M MPEOOpPa3OBBIBATH 3HAKOBO-
CHMBOJIMYECKHE CPEJICTBA HATJISITHOCTH;

BJIQJICTh HABBIKAMHM PpACIIO3HABAaHWUSA M 3allUThl HMHPOpManuu, HUHPOPMAITMOHHON
0€30I1aCHOCTH JIMYHOCTH.

OBJajieHHe YHUBEPCAIbHBIMU KOMMYHUKATHBHBIMU J1€CTBUSAMM:

1) oomienue:

OCYIIECTBIISATh KOMMYHHKAIIUA BO BCeX cepax »KU3HMU, aKTUBHO y4aCTBOBATh B JHAJIOTE
WIH JUCKYCCUU TIO CYIIECTBY OOCYXIaeMoil TeMbl (YMEHHE 3a7aBaTh BOIPOCHI, BBICKA3bIBATH
CY)KJIGHUSI OTHOCHUTEIIbHO BBINOJHEHUsI TpeajaraéMond 3ajady, Y4UThIBaTh HHTEPEChl U
COTJIACOBAaHHOCTH MO3UIIUN IPYTUX YYACTHUKOB JUAJIOTA WIIH TUCKYCCHUHN);

pacro3HaBaTh HEBEpOaJbHBIE CpPEICTBA OOIICHHS, TMOHMMAaTh 3HAYEHUE COIMAIBHBIX
3HAKOB, MPENOCHUIOK BOSHUKHOBEHHSI KOH(PJIMKTHBIX CUTYAIHA, YMETh CMATYaTh KOH(QIUKTHI U
BECTHU MEPETOBOPHI;

BIIQJICTh PA3JIMUYHBIMU CIIOCOOAMHU OOIIEHUS M B3aWMOJCHCTBHS, NMOHHUMATh HaMEPCHHS
JIPYTUX JIOACH, MPOSBIATh YBAXKUTEIHLHOE OTHOIICHHE K COOECeHUKY U B KOPPEKTHOH (opme
(bopMyIUpPOBAaTh CBOM BO3PAKECHHUS;

Pa3BEPHYTO M JIOTUYHO M3JIAraTh CBOIO TOYKY 3PEHHUSI C HCIOJIB30BAHHEM SI3BIKOBBIX
CpE/CTB.

2) coBMECTHAs JesATEJIbHOCTD:

MOHMMATh M UCIOJh30BaTh MPEHMYIIECTBA KOMAHJIHON W MHIUBUAYATBHOUW pabOTHI TpU
pemeHnn OMOoIOruYecKoi mpoOIeMbl, 000CHOBBIBATH HEOOXOAMMOCTh MTPUMEHEHHS TPYITOBBIX
dbopM B3aMMOEHCTBYS P pELICHUH Yy4eOHOM 3a/1auH;

BBIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBHIl C y4y€TOM OOIIMX WHTEPECOB U
BO3MOXKHOCTEH KaXKJIOr0o YjeHA KOJIJICKTHBA;

MPUHUMATh 1€TM COBMECTHOM JIESITENIbHOCTH, OpPTraHW30BBIBATH M KOOPIUHUPOBATH
JEUCTBUA IO €€ INOCTUKEHUIO: COCTAaBIATH IUIAH JACHCTBUM, PACIpPENeNATh POJIM C YyUETOM
MHEHUH Y4aCTHHUKOB, 00CYKIaTh pe3ylbTaThl COBMECTHOU pabOTHI;

OIICHUBATh KaueCTBO CBOETO BKJIAJA M KaXXKJIOT0 y4YaCTHHKA KOMaH/bl B OOIIHMI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBBIE NPOEKTHI, OLIEHMBATh HJAEU C MO3UIUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETUYECKOE TOBEJACHUE B PA3JIMYHBIX CUTYaIUsX,
MIPOSIBIISITH TBOPUECTBO U BOOOPaKEHHE, OBITHh MHUIIMATHBHBIM.

OBJ1aieHHe YHUBEPCAJIbHBIMHU PeryJIATUBHBIMHU AeHCTBUSIMU:

1) camoopranusanusi:

WCIIOJIH30BaTh OMOJIOTMUECKUE 3HAHUS IS BBISIBJICHUS TPOOJIEM M HX pEIICHHS B
JKU3HEHHBIX U yUYEOHBIX CUTYyaIUsX;

BBIOMpATh Ha OCHOBE OMOJIOTUYECKHUX 3HAHU 11€IeBbIe U CMBICJIOBBIE YCTAaHOBKH B CBOHMX
JEUCTBUSIX M TOCTYIKAaX IO OTHOIICHHUIO K >KMBOM MPHUPOJE, CBOEMY 3/I0POBBIO U 3J0POBBIO
OKPY’KaIOIINX;

CaMOCTOSITEJIbHO OCYIIECTBIISATh IMMO3HABATENBHYIO JESITEIBHOCTD, BBISBISATH MPOOJIEMEI,
CTaBUTh W (GOPMYyTUPOBaTH COOCTBEHHBIE 3aJauyd B 00pa30BaTENbHON MAEATEIHHOCTH U
JKU3HEHHBIX CUTYaLMSIX;



CaMOCTOSITENILHO COCTABJIATh IUIaH PELICHUs IPOOIEMBI ¢ YIETOM UMEIOILUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTCHUH;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacIMpATh paMKH Y4€OHOI0 IIPeAMETa Ha OCHOBE JIMUHBIX NPEAIOYTEHUN;

JieN1aTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTD 33 PELICHUE;

OLICHUBATh IPHOOPETEHHBIN OIIBIT;

CHocOOCTBOBATH (POPMUPOBAHHIO M TPOSIBICHUIO MIMPOKOH SPYIUIIMH B PA3HBIX 00JACTIAX
3HaHU, HOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyJIbTYPHbII YPOBEHb.

2) CaMOKOHTPOJIb:

J1aBaTh OLEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JAESITEIbHOCTb, OLICHUBATb
COOTBETCTBUE PE3YNIbTATOB LEIISIM;

BJIAJICTh HAaBBIKAMU [103HABATEIbHON peduIeKCUU KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUI
U MBICJIUTEJIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMM, NCIOIb30BATh IPUEMBI pediieKCuu
JUISL OLICHKU CUTYalH, BBIOOpAa BEPHOT'O PELICHMUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IMPUHUMATh PEIICHUS 10 UX CHUKEHUIO;

HNPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX [IPU aHAJIU3€ PE3yJIbTaTOB AEATEIbHOCTH;

3) npuHATHE ce0s1 M APYTUX:

IPUHUMATH ce0sl, TOHUMAsi CBOM HEIOCTATKU U JOCTOMHCTBA,

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAIMU3€E PE3yNbTaTOB AEATEIbHOCTH;

IPU3HABaTh CBOE MPaBO U MPaBO APYTUX Ha OIINOKHY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C ITO3ULMU APYrOro 4eIOBeKa.

INPEAMETHBIE PE3YJIBTATbBI

[IpenmeTHbIe pe3yabTaThl OCBOEHHS coiepxkaHus yueOHoro mnpeamera «buonorus» Ha
yriay0iIEHHOM YpOBHE OpUEHTHUPOBAHBI Ha o0ecnieueHre npouiibHOro o0ydeHus 00yJarommxcs
Oouonorun. OHM BKIIOYAIOT: crenuuyeckue A OWONIOTUM HaydHble 3HAHUS, YMEHUS H
CrocoObl JEMCTBUII 1O OCBOECHHIO, HMHTEpPHpPETAalMd U NpeoOpa3OBaHUI0 3HAHWM, BHJbI
JESTENIbHOCTH O TMOJYyYEHUI0 HOBBIX 3HAHUM U MX NMPUMEHEHHUIO B Pa3IMYHBIX Y4E€OHBIX, a
TAaKX€ B PEAIbHBIX )KMU3HECHHBIX cUTyalusX. [IpenMeTHble pe3yabTarsl MPEACTABIEHBI 110 TO1aM
W3y4YEHHUS.

[IpenMeTHbIE pe3ynbTaThl OCBOEHHUs ydeOHoro mnpenmera «buonorus» B 10 Kaacce
JTOJIKHBI OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUW O MeCTe U POJii OMOJIOTHH B CHCTEME €CTECTBEHHBIX HayK, B
(GbOpMUPOBAHUN E€CTECTBEHHO-HAYYHOM KapTHHBI MHpA, B MO3HAHUU 3aKOHOB MPHUPOABI H
pelIeHny podIieM paloHAIbHOTO IPUPOIOTIOIB30BaHUS, O BKIIAJE POCCUNCKUX U 3apyOEKHBIX
Y4EHBIX B Pa3BUTHE OUOJIOTHH;

BJIQJICHUE CHCTEMOI OWOJIOTMUECKHUX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOIOJATAIOIINE
OMOJOTUYECKHEe TEPMHUHBI U TIOHATUS (KU3Hb, KJIETKa, OpPraHW3M, MeTaboiHu3M, TOMeocTas,
CaMOpEeTyJISILIMS, CaMOBOCIIPOU3BEICHHUE, HACIIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
Oouonoruueckue teopun (xinerouHas Tteopuss T. IlIBanna, M. Illneiinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HacneAcTBeHHOCTH T. Moprana), yuenus (H. 1. BaBunoBa — o nenTpax
MHOT000pa3usl M MPOUCXOKIACHUS KYIbTYPHBIX PACTCHHI), 3aKOHBI (€IMHOOOpa3us MOTOMKOB
MIEPBOTO MOKOJIEHUS, PACIIEIUIEHUS, YUCTOTHI FaMeT, HE3aBUCUMOI0 HaciienoBanus I'. Mennens,
TOMOJIOTUYECKHX PSAIOB B HacleAcTBeHHOW u3MeHunmBoctu H. WM. BaBwioBa), mpuHIMIIBI
(KOMILJIEMEHTApHOCTH);



BJIa/ICHHE OCHOBHBIMH METOJaMH HAYYHOTO MMO3HAHUS, UCIOJIB3YEMbIX B OMOJOTHYECKHX
UCCIIEIOBAaHMAX JKUBBIX O0OBEKTOB (OMMCaHUe, U3MepeHHe, Ha0Ir01eHue, SKCIICPUMEHT);

YMEHUE BBIACTATH CYIIECTBEHHbIC NMPU3HAKHU: BUPYCOB, KJIETOK NMPOKAPHUOT M JYKApHOT,
OJIHOKJICTOYHBIX U MHOTOKJICTOYHBIX OPraHM3MOB, B TOM uucle OakTepui, rpuOOB, pacTeHUH,
JKUBOTHBIX U Y€JIOBEKa, CTPOEHUSI OPTaHOB M CHCTEM OPraHOB PAaCTEHM, KMBOTHBIX, Y€JIOBEKa,
IPOIIECCOB JKU3HEACATEIbHOCTH, NPOTEKAIOIIMX B OPraHU3Max pacTeHUH, >KUBOTHBIX U
4eJI0BeKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BEIIECTB (METa0O0IM3M), IPEBPAILCHUS SHEPTHH,
Opo’keHUs, aBTOTPO(GHOr0 U reTepoTpOoPHOro TUIIOB MUTAHUS, (HOTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, Meii03a, raMeTorenesa, IMOpruoreHes3a, MoCTIMOPHUOHAIBHOIO PAa3BUTHS, PA3MHOKEHUS,
MHAMBUAYAJIbHOTO Ppa3BUTHsI OpraHu3Ma (OHTOI€HE3a), B3aWMOJAEWUCTBUS T'€HOB, IE€TEpO3HUCa,
UCKYCCTBEHHOTO 0TOODPA;

YMEHHE YCTAHABIMBATh B3aUMOCBS3M MEXIY OPraHOMAAMH KIETKH U HUX (QYHKIHSIMH,
CTPOEHHEM KJIETOK Pa3HbIX TKaHe U X QYHKIUSAMHU, MEX]y OpraHaMu U CUCTEMaMH OPraHOB Y
pacTeHHi, >KUBOTHBIX M YeEJOBEKa M HX (QYHKUUSAMH, MEXKAY CHCTEMaMH OpPraHOB M HX
(GyHKIMSAME, MEXKIy AdTalaMd OOMEHa BEIIECTB, ATallaMH KIJIETOYHOTO IHMKJIA M KU3HEHHBIX
[UKIOB OPraHM3MOB, JTalaMd AMOPUOHAILHOTO pA3BUTHUS, TEHOTUIOM U (DEHOTHIIOM,
(dbeHOTUIIOM U (haKTOpaMH CpeJibl OOUTAHNS;

YMEHHUE BBIIBIISATh OTIUYUTEIBHBIC NMPU3HAKK JKUBBIX CHCTEM, B TOM YHCIE PACTCHHIA,
KUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOIB30BaTh COOTBETCTBYIOLIUE apTyMEHTHI, OMOIOTUYECKYIO TEPMUHOJIOTHIO U
CUMBOIIMKY JJIsl JOKa3aTelbCTBA POACTBA OPraHU3MOB PAa3HBIX CHCTEMAaTUUYECKHUX TPYIIIL,

YMEHHUE pemaTh OWOJIOTHYECKHE 33aJa4H, BBIIBISATh NPUYUHHO-CICICTBEHHBIC CBS3U
MEXIy HWCCIEAYEMBIMH OWOJIOTHYECKUMHU NPOIECCAaMH W SBICHHUSMH, IENaTh BBIBOJBI U
MIPOTHO3bI HA OCHOBAHMH TOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIMOJIHATH JTAOOPATOpHBIE M MpaKTHUecKue paboThl, coOII0aTh MpaBuUia MpU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYIOBaHHUEM;

YMEHHUE BBIIBUTaTh THUIOTE3bl, TPOBEPATh HMX OSKCIEPUMEHTAIBLHBIMH CPEICTBAMH,
bopMynupys 1eNb UcCel0BaHNs, aHATU3UPOBATh OJYUESHHBIE PE3Y/IbTaThl U JIENIaTh BHIBOJIBI,

YMEHHE y4yacTBOBaTh B yueOHO-HCCIeN0BaTeIbCKONH paboTe 1Mo OMOJIOTHH, 3KOJIOTMU U
MeIUIMHEe, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, M MyOJIMYHO MPEICTABISATH
MOJTy9YCHHBIC PE3YJIbTAThl HA YICHUYECKUX KOH(EPEHIHIX;

YMEHHUE OLIEHUBaThb J3TUYECKHE aCHEeKThl COBPEMEHHBIX HCCIIEOBaHUM B 001acTH
OuoNornu M MenuIUHBI (KJIOHUPOBAaHHE, HCKYCCTBEHHOE OIJIOJOTBOPEHHE, HalpaBIEHHOE
W3MEHEHHEe TeHOMa U CO3/[aHNe TPAHCTEHHBIX OPTaHU3MOB);

yYMEHHUE OCYIIECTBIATh OCO3HAHHBIN BEIOOP Oyayiiel mpopecCuoHaIbHON IesATeTbHOCTH B
o0acTi OMOJIOTUH, MEUIIMHBL, OMOTEXHOJIOTHH, BETEpUHAPUH, CEIbCKOI0 X0341UCTBA, MUIIEBON
IPOMBIIIJICHHOCTH, YIIyOJIATh TO3HABaTeNbHBIH HMHTEPEC, HANpPABICHHBIM Ha OCO3HAHHBIN
BBIOOpP COOTBETCTBYIOIIEH MpodecCud W TPOJOJDKEHHE OHOJIOTMYECKOTr0 00pa3oBaHUs B
OpraHu3aIUsIX CPEAHETO MPOPECCHOHATHHOTO U BBICIIIETO 00pa30BaHusl.

[IpenmerHble pe3ynabTaThl OCBOEGHHUs yueOHoro mnpeamera «buornorus» B 11 Knacce
JIOJKHBI OTPakaTh:

c(OPMHUPOBAHHOCTH 3HAHUW O MECTE W POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(bOpMHpPOBaHUN COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTWHBI MHpa, B TO3HAHWU 3aKOHOB
OPUPOIBI U PEIICHUHU HKOJOTHUYECKUX MPOOJeM 4YeloBEYecTBa, a TAKXKe B PEIIEHUH BOIPOCOB
PaLMOHATIBHOTO TMPHUPOJIONONb30BaHUs,, U B (OPMUPOBAHMM IIEHHOCTHOTO OTHOILEHHS K



npupojie, oOIIECTBY, YEJIOBEKY, O BKJIAJIe POCCHUCKUX M 3apyOeKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OHOJIOTHH;

YMEHHUE BIAJIeTh CUCTEMOM OMOJIOTMYECKHX 3HAHUM, KOTOpas BKJIIOYAET OMpPEICNICHHUS U
MOHMMAHHUE CYIIHOCTH OCHOBOIIOJAralouMX OWOJIOTUYECKUX TEPMUHOB U TMOHATUN (BUI,
sKocuctema, Ouocdepa), Ouonormyeckue Teopun (dBomonronHas Teopust Y. JlapBuHa,
CUHTEeTHUecKass Teopus sBomonuu), yueHus (A. H. CeepuoBa — 0 NyTsX U HaIlpaBICHUSX
spomonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus [x. Xapau
u B. BaiinGepra, 3aponpimeBoro cxoactsa K. M. baspa), mpaBuna (muaumyma 1O. JluOuxa,
9KOJIOTUYECKOW MUPaMUIbI SHEPTHH ), TUIOTe3bI (Tunote3a «vupa PHK» V. I'unbepra);

YMEHHME BIJIAJE€Th OCHOBHBIMH METOJAMU HAyYHOIO IIO3HAHMS, MCIOJIb3YEMbIMU B
OMOJIOTHYECKUX HCCIICAOBAHMAX JKUBBIX OOBEKTOB M DJKOCHUCTEM (OMHCaHUE, H3MEpEeHHe,
HaOJI0/IEHUE, SKCIIEPUMEHT), CIIOCOOaMU BBISIBJICHHS U OLIEHKH aHTPOINOTCHHBIX M3MEHEHUN B
PUPOJIE;

YMEHHME BBIACIATh CYLUIECTBEHHbIE NPU3HAKU: BHUAOB, OMOIrE€OLEHO30B, AKOCUCTEM U
Ouocdepsl, CTaOMIM3UPYIOIIETO, MABIDKYIIETO W pa3phIBAIOIIEro €CTECTBEHHOro 0TOopa,
AJJTOMATPUUECKOT0 ¥ CUMIATPUYECKOT0 BU000pA30BaHUs, BIUSHUS JIBIKYIIUX CHII 3BOJIOIUU
Ha reHO(OH] MOMYJSIUHU, MPUCTOCOOIECHHOCTH OPraHU3MOB K cpefie OOUTaHus, YepeloBaHUs
HaIpPaBJIEHUH 3BOJIIOLUHU, KPYTOBOPOTA BELIECTB U MIOTOKA SHEPTUU B IKOCUCTEMAX;

YMEHHME YCTAaHABIMBaThb B3aHMMOCBS3M MEXAY IPOLIECCAMU SBOJIIOIMH, JABMXKYILIUMU
CHWJIAaMU aHTPOIOTeHe3a, KOMIIOHEHTAMHU PAa3IMYHBIX SKOCHUCTEM M MPUCHOCOOICHUSMU K HUM
OpPTaHU3MOB;

YMEHME BBISIBIISITh OTJIMYUTEIbHBIEC IPU3HAKU JKUBBIX CHUCTEM, PUCIIOCOOIEHHOCTh BUI0B
K cpene oOurtaHus, aOMOTHYECKUX U OMOTHMYECKMX KOMIIOHEHTOB 3KOCHUCTEM, B3aUMOCBS3EH
OpPraHU3MOB B COOOIIECTBAaX, aHTPOIIOTCHHBIX U3MEHEHUN B ’KOCHCTEMaxX CBOEH MECTHOCTH;

YMEHHE UCIOIB30BaTh COOTBETCTBYIOIINE apPTyMEHThI, OMOJOTHYECKYI0O TEPMUHOIOTHIO U
CUMBOJIUKY JUIsl JOKa3aTelbCTBA pOJICTBA OPIraHM3MOB pa3HBIX CHUCTEMAaTUYECKUX TIPYIIIL,
B3alMOCBSI3M OPraHU3MOB M Cpeibl OOWTaHUs, €IMHCTBA YEJIOBEYECKUX pac, HEOOXOAMMOCTH
COXpaHEHMsI MHOTOO0pa3us BUJOB M SKOCHCTEM KaK YCJIOBHUS COCYLIECTBOBAHHS MPUPOABI U
4eJI0BEYECTBA;

YMEHHME pelaTh OWOJIOTWYECKUE 3aJaud, BBISABISATh NPUYUHHO-CIIEJICTBEHHBIE CBSI3U
MEXJy HCCIEIyeMbIMU OHOJIOTMYECKMMM TpOLIECCAaMU U SBJICHUSMH, JeJlaTh BBIBOJABI U
MIPOTHO3bI HA OCHOBAHMH TOJIYY€HHBIX PE3yIbTaTOB;

YMEHHE BBIMOJHATh JTAOOPATOpHBIE M MpaKTHUecKue paboThl, coOMIOaTh MpaBuia MpU
pabote ¢ yueOHBIM U JJa0OPaTOPHBIM 000PYAOBaHUEM;

YMEHHE BBIJIBUTATh THUIOTE3BI, IMPOBEPATh HUX OKCIHEPUMEHTATBHBIMU CPEJICTBAMH,
dbopMynupys 1eb UCCIe0BaHus, aHATM3UPOBAThH MOJYYCHHBIE PE3YNIbTAThI U JeNIaTh BHIBO/IBI,

YMEHHE y4yacTBOBaTh B yueOHO-HCCIeN0oBaTeIbCKONH paboTe 1Mo OMOJIOTHH, 3KOJIOTMU U
MeAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJIbHBIX HAay4HbIX OOIIECTB, M MYOJHMYHO MPEACTaBIATh
MOJIy4YE€HHBIE PE3YJbTaThl HA YYCHUUECKUX KOH(PEPEHIUSX;

YMEHHUE OIICHMBATh THUIOTE3bl W TEOPUH O MPOUCXOXKIACHUU JKU3HHU, 4YelOBeKa U
YeJOBEYECKHX pPac, O MPHYMHAX, MOCIEJACTBUAX M CIIOCO0AaX MNpPEOTBpalleHHs] TI00aJbHBIX
U3MEHEHUH B buocdepe;

YMEHHUE OCYIIECTBISATh OCO3HAHHBIN BBIOOP Oyaymiel mpopecCHOHAIBHON e TETFHOCTH B
o0macti  OMOJOTMM, SKOJOTMH, TPHPOJOINONIB30BAHMS, MEIUIHUHBI, OHOTEXHOJOTHH,
MICUXOJIOTHH, BETEPHUHAPUH, CEIHCKOTO XO3SWUCTBA, MUIIEBON MPOMBIIUIEHHOCTH, YIITyOIsATh
MO3HABATENIbHBII MHTEpEC, HalpaBiICHHBIH Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOLIEH



npodeccuu M MPOAOHKEHHUE OHOJOTHYECKOTO0 O0Opa30oBaHUsI B OpraHU3AIMAX CPETHETO
po(hecCHOHANLHOTO | BBICIIET0 00pa3oBaHUSI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBO 4acoB
Ne HaumeHoBaHue pa3jie/ioB JuiekTpoHHbIE (IU(pPOBBIE) 00pa3oBaTeIbHbIE
KonTpoabubie IIpakTuueckue
n/n U TeM MPOrpaMMbl Bcero pecypchl
padoThI padoThI
https://www.yaklass.ru/p/biologiya-spo/programma-
72-ch/kletka-strukturno-funktcionalnaia-edinitca-

1 buonorus xak Hayka 1 zhivogo-7435585/biologiia-kak-nauka-obshchaia-
kharakteristika-zhizni-7435586/re-b8afefde-c3a8-
44a3d-a9d1-284744c2294b
https://foxford.ru/wiki/biologiya/nauka-biologiya-

JKuBnle cucTeMbl U UX . .

2 2 metody-izucheniya-

H3yueHne

ya biologii?utm referrer=https%3A%2F%2Fyandex.ru%2F
https://foxford.ru/wiki/biologiya/kletka-tkan-organ-

3 buosnorus kietku 2 0.5 .
organizm
https://www.yaklass.ru/p/biologia/10-klass/stroenie-

Xumuyeckass OpraHu3aus i-sistemy-zhizneobespecheniia-kletki-

4 10 1 . .

KJIETKU 6844002/khimicheskie-veshchestva-v-kletke-
6844008/re-6b511a47-798e-41af-b418-3dffe6ff58f9
https://www.yaklass.ru/p/biologia/10-klass/stroenie-

5 CtpoeHue u GyHKIINH g ) i-sistemy-zhizneobespecheniia-kletki-

KJIETKU 6844002/khimicheskie-veshchestva-v-kletke-
6844008/re-6b511a47-798e-41af-b418-3dffe6ff58f9
https://www.yaklass.ru/p/biologia/9-klass/protcessy-

OOMEH BEIECTB U :

6 9 | obmena-veshchestv-v-organizme-16297/obmen-

OpeBpallcHue YHEPTruu B

peBpalll p veshchestv-i-prevrashchenie-energii-16298/re-

KIeTKe e5c7356a-8e68-4ade-ac2e-1dc26d43851b

7 Hacnencrsennas 9 0.5 https://resh.edu.ru/subject/lesson/5352/main/




nH(popMalUs U peaan3anus

CUHTETHYECKast OMOJIOTUs

€€ B KIIETKE
. https://foxford.ru/wiki/biologiya/kletochnyy-tsikl-
8 JKU3HEeHHEBIN IUKIT KIETKHA 6 1 ) ) . )
ponyatie-o-differentsirovke-stvolovye-kletki
9 Crtpoenue u QyHKIIUN 17 15 https://www.yaklass.ru/p/biologiya-spo/programma-
OpraHu3MoOB ’ 72-ch/stroenie-i-funktcii-organizma-7447024
10 Pa3zmHoxeHue u pa3BuTHe 3 15 https://foxford.ru/wiki/biologiva/vidy-razmnozheniya-
OpraHu3MoOB ' bespoloe-razmnozhenie
https://www.yaklass.ru/p/biologiya-spo/programma-
I'eneruka — Hayka o . - .
72-ch/stroenie-i-funktcii-organizma-
11 HACJEICTBEHHOCTU U 2 0.5 ) .
7447024/zakonomernosti-nasledovaniia-7447028/re-
U3MEHUYUBOCTHU OPraHU3MOB
P 6cAf5a57-f5ed-465e-8cf2-bb8117a4aeal
3AKOHOMEDHOC https://www.yaklass.ru/p/biologiya-spo/programma-
KOHOMEPHOCTH
12 p 10 1 72-ch/stroenie-i-funktcii-organizma-
HAaCJIEeACTBEHHOCTH
& 7447024/zakonomernosti-nasledovaniia-7447028
https://www.yaklass.ru/p/biologiya-spo/programma-
3aKOHOMEPHOCTH o - .
13 6 1 72-ch/stroenie-i-funktcii-organizma-
H3MCHAMBOCTH 7447024/zakonomernosti-izmenchivosti-7447030
https://foxford.ru/wiki/biologiya/zadachi-i-metody-
14 I'eneTnka uenoBeka 3 0.5 .
genetiki-cheloveka
https://www.yaklass.ru/p/biologia/10-
klass/zakonomernosti-peredachi-nasledstvennykh-
15 Cenexuust OpraHu3MoB 4 1 priznakov-6844028/metody-i-uspekhi-sovremennoi-
selektcii-i-biotekhnologii-6844045/re-5ca39570-ec81-
4116-9023-28506152a2ee
https://www.yaklass.ru/p/biologiya-spo/programma-
16 buorexuonorus u 4 144-ch/biologiia-v-zhizni-7447049/biotekhnologiia-v-

zhizni-kazhdogo-7447795/re-47eelc16-7318-4214-
b5ff-707b649ed337




[ToBTOpeHME, 0000IIECHNE,

17 . 1 1
MPOBEpPKA 3HAHUU.
OBIIEE KOJIMYECTBO YACOB 102 | 13
I1O ITPOTPAMME
11 KJIACC
KosunyecTBo 4acoB
Ne HaumeHoBaHue pa3jieioB u dyeKkTpoHHbIE (LM POBbLIE)
Kontpoabnbsie IIpakruyeckue
n/n TeM IPOrpaMMBbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
https://www.yaklass.ru/p/biologiya-
3apoxACHUE U pa3BUTUE spo/programma-72-ch/teoriia-evoliutcii-
1 SBOJIIOIIMOHHBIX 4 7447031/istoriia-evoliutcionnogo-ucheniia-
MPEACTABICHUN B OMOJIOTHH mikroevoliutciia-7447032/re-69dd3036-965c-
48a9-91df-0bad417d37ca2
https://www.yaklass.ru/p/biologia/11-
MUKpOSBOTOLIA 1 €& klass/osnovy-evoliutcionnogo-ucheniia-
2 14 2 6844066/0obrazovanie-novykh-vidov-ili-
PE3YIILTATRI mikroevoliutciia-6844077/re-e470cb6f-3eb7-
4cb6-b2f9-13d7dd22e701
https://www.yaklass.ru/p/biologia/11-
. klass/osnovy-evoliutcionnogo-ucheniia-
MakposBontonus u eé - i,
3 6 6844066/dokazatelstva-napravleniia-puti-i-
PE3YIILTATRI sposoby-makroevoliutcii-6844079/re-79e9d86f-
39f1-481a-a6a5-9657a81580ea
4 [Ipoucxoxaenve u pa3BUTHE 15 15 https://foxford.ru/wiki/biologiya/vozniknovenie-
JKU3HU Ha 3emJie zhizni-na-zemle
5 [Ipoucxoxaenue yenoBeka — 10 1 https://foxford.ru/wiki/biologiya/proishozhdenie-
aHTPOIIOT€HES cheloveka-antropogenez




OKonoTHI — HayKa O

B3aMOOTHOIICHUIX
https://foxford.ru/wiki/okruzhayuschiy-mir/chto-

6 OpraHU3MOB U 3 0.5 ) )
izuchaet-ekologiya

HAJIOPTraHU3MEHHBIX CUCTEM C
OKpY>Karollen cpeion
https://foxford.ru/wiki/biologiya/sredy-zhizni-i-

7 OpranusMel u cpeia OOuTaHus 9 1.5
faktory-sredy
https://www.yaklass.ru/p/biologia/11-
klass/osnovy-evoliutcionnogo-ucheniia-

8 OKoJ0rus BUAOB U NOMYJIALNAN 9 0.5 6844066/poniatie-vida-printcipy-sistematiki-
6844067/re-52f56ac0-836e-43eb-a967-
f1666524cb37
https://foxford.ru/wiki/biologiya/ekosistemy-

DKoJI0rusg cOOOIECTB. ) i
9 12 0.5 funktsionalnye-gruppy-organizmov-v-
OKOJIOTHYECKUE CUCTEMBI )
ekosistemah
10 buocdepa — rmobanpHas 6 https://foxford.ru/wiki/biologiya/biosfera-i-ee-
3KOCHUCTEMA granitsy-biomassa-sushi-i-okeana
https://www.yaklass.ru/p/geografiya/7-
klass/vzaimodeistvie-prirody-i-obshchestva-

11 YenoBek u OKpyxaromas cpeaa 6 7446865/vzaimodeistvie-prirody-i-obshchestva-
mezhdunarodnaia-okhrana-prirody-7435430/re-
2e83b2a7-db18-4777-ac2c-d16b2al7bcca

12 [ToBTOpenue, o600IIEHNE, g

IIPOBEPKA 3HAHUI.
OBIIEE KOJIMYECTBO YACOB I10 102 75

[TPOT'PAMME




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
No KoaunuyecTBO 4acoB Jlara
DJleKTPOHHbIE HU(PPOBLIE 00pa3oBaTeIbHbIE
n/  Tema ypoka Becer  Kourpoabunl  IIpakruuecku  HM3y4YeHH pecypeht
n 0 e padoThbI e padoThbl A
buomnorus xax L . . .
https://foxford.ru/wiki/biologiya/biologiya-nauka-o-
KOMILJIEKCHAsl HayKa U -
zhivoj-
1 KaK 4acThb 1 i
prirode?utm referrer=https%3A%2F%2Fyandex.ru%
COBPEMEHHOTO 2F
o01ecTna —
https://www.yaklass.ru/p/biologia/10-
klass/predmet-biologii-6843996/otlichitelnye-
JKuBrle cucTeMbl U UX . . .
2 . 1 osobennosti-zhivykh-organizmov-urovni-
CBOMCTBA
organizatcii-zhizni-6843999/re-a5baaecc-2735-4bc2-
93a2-7b5e72babd07
https://www.yaklass.ru/p/biologiya-
spo/programma-72-ch/kletka-strukturno-
YpoBHeBas - ) — ) ) .

3 1 funktcionalnaia-edinitca-zhivogo-7435585/biologiia-
OPTAHMSATIA FKUBBIX kak-nauka-obshchaia-kharakteristika-zhizni-
creTeM 7435586/ re-ea982ba6-94c2-41f0-8401-

fa790bf39745
https://www.yaklass.ru/p/biologia/10-
klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-
Hcropus oTKpeITUA U . N
6844002/sushchnost-kletochnoi-teorii-

4 U3YyYECHUS KIIETKH. 1 . L

K poverkhnostnyi-apparat-kletki-tcitoplazma- -
fleTotHad TeopuA 6844003 /re-67bef815-ab97-40¢1-9885-
8c616932645f

5 MeTtonasl 1 0.5 https://foxford.ru/wiki/biologiya/metody-




MOJIEKYJIIPHOU U
KJICTOYHOM OMOJIOTHH.
[IpakTnueckas padbora
«M3ydyeHne MeTo10B
KJICTOYHOH OMOJI0THH
(xpomatorpadusi,
anexTpodopes,
muddepeHnmanbHoe
ueHTpudyrupoBaHue,
[I1IP)»

XUMHUYECKUN COCTaB

izucheniya-kletki

https://www.yaklass.ru/p/biologia/10-

klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-

KJIETKH 6844002/khimicheskie-veshchestva-v-kletke-
6844008/re-6b511a47-798e-41af-b418-3dffe6ff58f9
https://www.yaklass.ru/p/biologia/10-

MusnepasibHbie klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-

BCIICCTBA KJIICTKH, UX
Ouosoruyeckas pojb

Oprannueckue
BEIIECTBA KIETKH —
6enxu. JlabopaTopHas
pabota
«Ob6HapyxeHue
0EJIKOB C MOMOIIIBIO
Ka4yeCTBEHHBIX
peaKuuii»

CBolicTBa,
KJaccuukanus u

0.5

6844002/khimicheskie-veshchestva-v-kletke-

6844008/re-097c16e8-ee92-42dd-96bc-

bbc024cab416

https://www.yaklass.ru/p/biologia/10-

klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-

6844002/khimicheskie-veshchestva-v-kletke-

6844008/re-0786b579-9878-4b50-98¢7-

da89da8al8da

https://www.yaklass.ru/p/biologia/10-

klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-




dbyHKIIMHA OEITKOB

6844002/khimicheskie-veshchestva-v-kletke-
6844008/re-0786b579-9878-4b50-98¢c7-
da89da8al8da

https://www.yaklass.ru/p/biologia/10-

Opranunueckue klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-
10 BEIIECTBA KJIIETKA — 6844002/khimicheskie-veshchestva-v-kletke-
YIJI€BOABI 6844008/re-e5475396-d2d7-4fd0-80f9-
07ba567520f6
https://www.yaklass.ru/p/biologiya-
spo/programma-144-ch/kletka-strukturno-
Opranunueckue - ) . -
1 funktcionalnaia-edinitca-zhivogo-
BEIIECTBA KIICTKU —
m 7447051/biologicheski-vazhnye-khimicheskie-
JTHITHIIET soedineniia-7447170/re-b6f122b2-81f8-4d42-bad6-
9ffldaea9245
Hykneunossie
kucnotel. JJHK n _ ]
https://www.yaklass.ru/p/biologiya-
PHK. JIaGoparopHas
AGorta spo/programma-72-ch/kletka-strukturno-
12 pI/I 0.5 funktcionalnaia-edinitca-zhivogo-
«HUccnenoBanue .
& 7435585/strukturno-funktcionalnye-faktory-
HYKICHHOBBIX KHCIIOT, nasledstvennosti-7447021/re-3adef010-877b-4f2d-
BBIICICHHBIX H3 906f-4759df01b4fc
KJIETOK Pa3JIMYHbIX
OpPraHu3MOBY
https://www.yaklass.ru/p/biologia/10-
Crtpoenue u QyHKIIUN . _ . _
klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-
AT®. Ipyrue o .
13 6844002/khimicheskie-veshchestva-v-kletke-
HyK}JII;‘gMTqu’OC@aT 6844008 /re-395845d9-54b5-4bc5-b5bi-
b1 (HT®) 8132e603d3f
14 CexBeHMpOBaHUE




JHK. Metoabl
T€HOMMKH,
TPAHCKPUIITOMUKH,

MIPOTEOMUKH

MeToibl CTPYKTYPHOM

https://oblakoz.ru/conspect/490685/Metody-

15
onooruu strukturnoj-biologii
https://www.yaklass.ru/p/biologia/10-
THUNOBI KIETOK. klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-
16 [Tpokapuotnueckas 6844002 /kletki-predstavitelei-raznykh-tcarstv-
KJIETKA 6844006/re-c49d627c-7a2f-45cd-8009-
f1511e6b7977
Crpoenue
3YKapUOTHYECKOU L . .
https://foxford.ru/wiki/biologiya/stroenie-kletok-
KJIETKH. i
eukariot-odnomembrannye-organelly-
17 [IpakTrueckas pabota 0.5
_ yadro?utm referrer=https%3A%2F%2Fyandex.ru%2
«M3y4eHne CBONCTB F
KJIETOYHOU -
MeMOpaHbI»
https://www.yaklass.ru/p/biologia/10-
klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-
18 [ToBepXHOCTHBIM 6844002 /sushchnost-kletochnoi-teorii-
ammnapar KIETKU poverkhnostnyi-apparat-kletki-tcitoplazma- -
6844003/re-196cedf8-97b1-438e-b8db-
85a84fal217c
OnnomemMOpaHHbBIC
OpPraHOUIbI KIETKH.
p a https://foxford.ru/wiki/biologiya/stroenie-kletok-
19 IIpakTuyeckas pabora 0.5

«I/ISY‘{CHI/IC JABWXKCHUA
OUTOIIJIa3MBI B

eukariot-odnomembrannye-organelly-yadro




PaCTUTCIIBHBIX

KJIETKaX)»
[TonyaBTOHOMHBIE
OPTaHOU/IBI KJIETKH:
MUTOXOH/JIPUH,
ILUIACTUIBI.
20 Jlaboparopnas pabota 0.5 https://foxford.ru/wiki/biologiya/stroenie-kletok-
«HccrnenoBanue ’ eukariot-dvumembrannye-organelly
IU1a3MOJIN3a U
JICTIIIa3MOJIN3a B
PaCTUTEIBHBIX
KJIETKaX»
71 HememOpannbie https://foxford.ru/wiki/biologiva/stroenie-kletok-
OpPraHoOubI KJIETKU eukariot-nemembrannye-organelly
https://www.yaklass.ru/p/biologia/10-
klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-
” CtpoeHue u GyHKIINH 6844002 /sushchnost-kletochnoi-teorii-
spa poverkhnostnyi-apparat-kletki-tcitoplazma-_-
6844003/re-196cedf8-97b1-438e-b8db-
85a84fal217c
CpaBHHTENbHAS o
https://www.yaklass.ru/p/biologia/10-
XapaKTePUCTUKA . ) . _
KIIETOK 5YKAPHOT. kIass/stroen|e—|-5|stemv-zhlzneo.besp?chen||a—kletk|—
6844002/sushchnost-kletochnoi-teorii-
23 JlaGopatopHnas pabora 0.5 . .
poverkhnostnyi-apparat-kletki-tcitoplazma- -
«M3ydenue cTpoeHus 6844003 /re-196cedf8-97b1-438e-b8db-
KJIETOK Pa3JIMYHbIX 85284fa1217c
OpPraHu3MOBY
4 AccuMunanus u https://www.yaklass.ru/p/biologia/10-

JAUCCUMMIIALINSA — IBC

klass/vnutrikletochnye-biokhimicheskie-reaktcii-




CTOPOHBI
MeTtabonmmu3ma. TUIsl
oOMeHa BEIIeCTB.
Jlaboparopnas pabota
«3yueHue
KaTaJIuTUYECKOMN
AKTUBHOCTH
(dhepmeHTOB (Ha
PUMEPE aMHJIa3bI
WIJIA KaTaJiasbl)»

depMeHTATHUBHBII
XapakTep peakuui
KJICTOYHOTO
MeTaboM3Ma.
Jlaboparopuas pabora

6844011/metabolizm-kletochnoe-dykhanie-

6844012 /re-bf9db698-6701-411f-85de-

731ebc4dac88

https://www.yaklass.ru/p/biologia/10-

klass/vnutrikletochnye-biokhimicheskie-reaktcii-

25 «3yuenue 0.5 6844011/metabolizm-kletochnoe-dykhanie-
(hepMEeHTaTUBHOTO 6844012/re-d131bdf3-cc42-49a7-b069-
pacuietieHus €90c826bd31f
MEepOKCHUIa BOIOPOIa
B PACTUTENBHBIX U
’KUBOTHBIX KJIETKaX)

https://www.yaklass.ru/p/biologia/10-
klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-
benku-akTuBaTOphI U . .
26 5 5 6844002/khimicheskie-veshchestva-v-kletke-
e - 0
AIKH-HHTHOHTOPET 6844008 /re-0786b579-9878-4b50-98c7-
da89da8al8da
. https://foxford.ru/wiki/biologiya/sposoby-
ABTOTpOGHBIH THTT ) . . . L
27 polucheniya-energii-zhivymi-organizmami-tipy-

0oOMeHa BENIECTB

metabolizma




https://www.yaklass.ru/p/biologia/10-
klass/vnutrikletochnye-biokhimicheskie-reaktcii-

28 dortocunTes 6844011/avtotrofnoe-i-geterotrofnoe-pitanie-kletki-
fotosintez-6844014/re-7b567a47-451a-4b63-a985-
9978ab5b4da8

XEeMOCHHTE3. . .
https://www.yaklass.ru/p/biologia/10-
Jlaboparopnas pabota . o . -
C klass/vnutrikletochnye-biokhimicheskie-reaktcii-
«CpaBHeHHe
29 P 0.5 6844011/avtotrofnoe-i-geterotrofnoe-pitanie-kletki-
oIecco
fiporieccon fotosintez-6844014/re-0e55e48e-2a36-4b64-81b9-
(orocunTesa d51bea8cdedd
XEMOCHHTE3A»
AHa’poOHbIE
opranu3mMbl. Buzsl
OpOKEHUSI.
30 JlaGoparopHnas pabora https://foxford.ru/wiki/biologiya/bakterii5-7
«CpaBHeHUE
MIPOLIECCOB OPOKEHUS
U IBIXaHUSI»
https://www.yaklass.ru/p/biologia/10-
AspoOHbIe ) . i .
3 klass/vnutrikletochnye-biokhimicheskie-reaktcii-
OpraHu3MBbl. DTalbl
31 p 6844011/metabolizm-kletochnoe-dykhanie-
SHEPreTHUECKOTO
1; prefieckor 6844012 /re-e26dbb79-df5c-4cfe-8734-
ODMEHa €958c9ea5cf9
OHeprus S
https://www.yaklass.ru/p/biologia/10-
MeMOPaHHOTO . o . i,
klass/vnutrikletochnye-biokhimicheskie-reaktcii-
rpaJueHTa IpOTOHOB.
32 pat P 6844011/metabolizm-kletochnoe-dykhanie-

Cunte3 ATO: pabota
npoToHHON AT®-
CHHTA3bI

6844012/re-e26dbb79-df5c-4cfe-8734-
€958c9ea5cf9




Peakuuu matpuuHoro

https://www.yaklass.ru/p/biologiya-
spo/programma-144-ch/kletka-strukturno-

funktcionalnaia-edinitca-zhivogo-

33 CUHTE3a 7447051/protcessy-matrichnogo-sinteza-
7447171 /re-9dc51870-be63-484a-9d2c-
9f483cc538fd
https://www.yaklass.ru/p/biologia/10-

Tpanckpunuus — - . - B
. klass/vnutrikletochnye-biokhimicheskie-reaktcii-

34 MaTpUYHBIA CUHTE3 o

6844011 /biosintez-belka-6844018/re-e3bc38ba-
PHK 042d-4c57-9749-92997e49d589
https://www.yaklass.ru/p/biologia/10-

35 Tpancnsuus u eé klass/vnutrikletochnye-biokhimicheskie-reaktcii-

STaIlbl 6844011 /biosintez-belka-6844018/re-e3bc38ba-
042d-4c57-9749-92997e49d589
Konuposanue https://www.yaklass.ru/p/biologia/10-
AMHUHOKHUCIIOT. Posib klass/vnutrikletochnye-biokhimicheskie-reaktcii-
36 pubocoM B 6844011 /biosintez-belka-6844018/re-e3bc38ba-
OnocuHTe3e Oenka 042d-4c57-9749-92997e49d589
Opranuzanus reaoma
37 y IIPOKApHOT U https://resh.edu.ru/subject/lesson/3939/main/
3YKApUOT
MonekynspHble https://foxford.ru/wiki/biologiya/regulyatsiya-
MEXaHU3MBI aktivnosti-genov-operony-u-
38 OKCIIPECCUH T'€HOB Y bakteriy?utm referrer=https%3A%2F%2Fyandex.ru
3YKapuoT %2F
Bupycer —
39 HEKJIETOUHBIE (POPMBI 0.5 https://foxford.ru/wiki/biologiya/virusy-

JKU3HU U OOJIMTaTHBIE
Iapa3uThl.

nekletochnaya-forma-zhizni




[IpakTnueckas padbora
«Co3ganue Moaenn

BUpPYCa»
Bupychbie
40 3a00JIeBaHUS https://foxford.ru/wiki/biologiya/virusy-
4EJIOBEKA, ’KMBOTHBIX, nekletochnaya-forma-zhizni
pacTeHui
Hanorexnonorum B
41 OHOJIOTUHY U https://resh.edu.ru/subject/lesson/5757/conspect/
MCIULIMHE
42 JKu3HeHHBIN UK https://foxford.ru/wiki/biologiya/kletochnyy-tsikl-
KJIETKH ponyatie-o-differentsirovke-stvolovye-kletki
43 MarpuuHblii CHHTE3 https://foxford.ru/wiki/biologiya/biosintez-
JHK nukleinovyh-kislot-replikatsiya-dnk
XPpOMOCOMBI.
Jlaboparopnas pabota https://foxford.ru/wiki/biologiya/hromosomy-ih-
44 «M3yuenune xpoMocoM 0.5 gaploidnyy-i-diploidnyy-nabor-zhiznennye-tsikly-
Ha TOTOBBIX eukariot
MHKpOIpenapaTax»
https://www.yaklass.ru/p/biologia/10-
45 Jenenue KiIeTku — klass/razmnozhenie-zhivykh-organizmov-
MHTO3 6844021/zhiznennyi-put-kletki-6844022/re-
d2cfdbbb-a28a-4ead-8165-f2c6d950694b
THIIBI KJIETOK. https://www.yaklass.ru/p/biologiya-
Kapunoxunes n spo/programma-72-ch/kletka-strukturno-
46 IIUTOKHUHES. 05 funktcionalnaia-edinitca-zhivogo-

JlaGopatopHnas pabora
«Habmonenne murosa
B KJIETKaX KOHYMKA

7435585/strukturno-funktcionalnaia-organizatciia-

kletok-7447020/re-14f666af-8f5f-45ee-9cla-
849102c609fd




KOpenika jJyka (Ha

TOTOBBIX
MUKpOIIpenaparax)»
Perynsuus https://foxford.ru/wiki/biologiya/kletochnyy-tsikl-
47 SKA3HEHHOI'O IIMKJIA ponyatie-o-differentsirovke-stvolovye-kletki
KJIETOK
Opradusm Kak eIuHoe
48 p A https://resh.edu.ru/subject/lesson/6770/conspect/
eJyoe
TkaHu pacTeHuUN.
49 Jlaboparopuas pabora 0.5 https://foxford.ru/wiki/biologiya/tkani-vysshih-
«M3yueHue TKaHei ' rasteniy
pacTeHuin»
TxaHu )XKUBOTHBIX U
geJIOBEKa. .
https://oblakoz.ru/conspect/490720/Tkani-
50 Jlaboparopuas pabora 0.5 ] _
. zhivotnyh-i-cheloveka
«M3yuenne TkaHen
SKUBOTHBIX)
Opranbl. Cuctemsl S
https://www.yaklass.ru/p/biologia/9-
OpTraHoB. ) N .
TaGopatonias babora klass/obshchie-predstavleniia-ob-organizme-
51 patop p 0.5 cheloveka-16120/organizm-cheloveka-tcelostnaia-
«M3yueHne opraHos i
sistema-13450/re-67ac0727-8450-45a29-8f03-
[BCTKOBOTO 0f875832a964
pacTeHus»
57 Omnopa tena https://oblakoz.ru/conspect/490718/Opora-tela-
OpraHu3MoB organizmov
BIDKEHHE
53 A https://resh.edu.ru/subject/lesson/6769/main/
OpraHu3MOB
https://www.yaklass.ru/p/biologia/10-
54 IInuranue opranu3sMoB

klass/vnutrikletochnye-biokhimicheskie-reaktcii-




6844011/avtotrofnoe-i-geterotrofnoe-pitanie-kletki-
fotosintez-6844014/re-0e55e48e-2a36-4b64-81b9-
d51bea8c4edd

ITutanue
TTOSBOHOTHEIX https://foxford.ru/wiki/biologiya/etapy-

55 JKMBOTHBIX. ] _

pischevareniya

[TumeBapurTenbHas

CHCTEMa 4YeJIOBeKa
https://www.yaklass.ru/p/biologia/9-
klass/dykhatelnaia-sistema-16090/dykhatelnye-puti-

56 JlpIxaHue OpraHu3MoB ] _ n
i-legkie-protcess-dykhaniia-16091/re-9f1ae138-
b472-4e43-81c4-9¢52b3078eaa

Hpixanue
MO3BOHOYHBIX https://foxford.ru/wiki/biologiya/dyhatelnaya-
37 JKHUBOTHBIX U sistema-cheloveka
YyeJioBeKa
TpancnopT BemecTB y https://foxford.ru/wiki/biologiya/transport-
58 OpraHu3MOB veschestv-cherez-membranu-endotsitoz-i-ekzotsitoz
KpoBeHnocHas
cucTeMa
59 MO3BOHOYHBIX https://resh.edu.ru/subject/lesson/6761/main/
JKHBOTHBIX M
YyeioBeKa
https://www.yaklass.ru/p/biologia/9-
Beinenenue y klass/vydelitelnaia-sistema-16092/stroenie-i-

60 OpraHu3MoOB funktcionirovanie-pochek-16093/re-a528de57-c10b-
4641-b0dc-286b2385f0b2
https://www.yaklass.ru/p/biologia/9-

61 3amuTa y OpraHu3MoB

klass/transportnaia-sistema-organizma-




16070/komponenty-vnutrennei-sredy-organizma-
16034 /re-faaf5bb7-4b39-4439-b6d8-7ac81bf45c61

NMmmyHHas cucrema

https://foxford.ru/wiki/biologiya/immunnaya-

62 .
JeJI0BeKa sistema
Paszapaxumocts u
AP https://foxford.ru/wiki/biologiya/priznaki-zhivyh-
63 perymsnus y i
organizmov
OpraHu3MOB
I'ymopanbnas
perynsiuus u
64 SHJIOKpUHHAs CUCTEMaA https://resh.edu.ru/subject/lesson/2458/main/
SKAUBOTHBIX U
yeJI0BEKa
65 DopMBbl pa3MHOKEHUS https://foxford.ru/wiki/biologiya/vidy-
OpPraHu3MOB razmnozheniya-bespoloe-razmnozhenie
https://www.yaklass.ru/p/biologia/10-
klass/razmnozhenie-zhivykh-organizmov-
ITonoBoe . .. .
66 6844021/tipy-razmnozheniia-organizmov-
a3MHOKEHHUE
p 6844024 /re-4al147c77-d44e-43dc-a32c-
al1148aaa5212
https://www.yaklass.ru/p/biologia/10-
. klass/razmnozhenie-zhivykh-organizmov-
67 Meiio3 . . .
6844021/zhiznennyi-put-kletki-6844022/re-
2588d72b-bdb0-4b35-a0df-b26cb8bcf5f0
T"amertorenes. . .
https://www.yaklass.ru/p/biologiya-
O6pa3zoBanue u o -
spo/programma-72-ch/stroenie-i-funktcii-
pa3BUTHE MOJIOBBIX - ~
68 0.5 organizma-7447024/formy-razmnozheniia-

KJIETOK.
JlaGopatopHnas pabota
«M3ydenue cTpoeHus

organizmov-7447068/re-baeflf11-a52b-4e43-920b-
7ae2d6097bfc




IIOJIOBBIX KJIETOK Ha
TOTOBBIX
MUKpOIpernaparax»

NuauBunyansHoe

https://foxford.ru/wiki/biologiya/razvitie-zhivotnyh-

69 pa3BUTHE OPTraHU3MOB i i ] i
pervichnorotye-i-vtorichnorotye-zhivotnye
— OHTOIEHE3
https://www.yaklass.ru/p/biologia/10-
3akJajKa OpraHoB u . .
. klass/razmnozhenie-zhivykh-organizmov-

70 TAHCH 13 6844021 /etapy-individualnogo-razvitiia-organizmov-
SAPOALILICBHIX ontogenez-6844026/re-8e56e9ba-df71-4101-89dc-
JINCTKOB 363169529537
Poct u pazButue
’)KMBOTHBIX.

JlaGoparopHnas pabora

71 «BbIsiBIIEHUE 0.5 https://foxford.ru/wiki/biologiya/razvitie-zhivotnyh-
IIPU3HAKOB CXOJICTBA pervichnorotye-i-vtorichnorotye-zhivotnye
3apoJIbIIen
MMO3BOHOYHBIX
JKUBOTHBIX)

PasmHOxeHue n
pa3BUTHE PACTECHMUIA.

7 JlaboparopHnast pabota 0.5 https://foxford.ru/wiki/okruzhayuschiy-
«CTpoeHue opraHoB ' mir/razmnozhenie-i-razvitie-rasteniy
Pa3MHOXKEHHUS
BBICILIUX PACTCHUIN»

Uctopus https://www.yaklass.ru/p/biologiya-
73 CTAHOBJICHUS U spo/programma-72-ch/stroenie-i-funktcii-

pa3BUTHUS T€HETUKH
KaK HayKu

organizma-7447024/zakonomernosti-nasledovaniia-
7447028/re-6c4f5a57-f5ed-465e-8cf2-




74

75

76

77

78

OCHOBHBIC TIOHSTHS U
CHMBOJIBI TCHETHKH.
JlaGopaTopHas pabora
«Ipo3oduna kak
O00BEKT TEHETUYECKUX
HCCIICIOBAHUID)

3aKOHOMEPHOCTH
Haclle10BaHUs
IIPU3HAKOB.
Monorubpuanoe
CKpEILMBAHHUE.
[IpakTuueckas padbora
"U3yuenue
pe3yabTaToB
MOHOTUOPUAHOTO
CKpELIBaHUA y
po30¢uiIs"

[uTonmornyeckne
OCHOBBI
MOHOTUOPHUIHOTO
CKpELIMBaHUs

AHanusupyrouiee
CKpEIIIMBaHUE.
Hemnmonnoe
JTOMUHHUPOBaHUE

JurubpuHoe

0.5

0.5

0.5

bb8117a4aead

https://www.yaklass.ru/p/biologia/10-

klass/zakonomernosti-peredachi-nasledstvennykh-

priznakov-6844028/istoriia-razvitiia-znanii-o-

zakonomernostiakh-nasledovaniia-priznakov-

6844029/re-bb61c8be-b12b-4c62-b9a3-

dad604155e7a

https://www.yaklass.ru/p/biologia/10-
klass/zakonomernosti-peredachi-nasledstvennykh-

priznakov-6844028/nasledovanie-priznakov-pri-
monogibridnom-skreshchivanii-6844031/re-
9206bb87-7fe8-497f-a208-1696666857aa

https://www.yaklass.ru/p/biologiya-

spo/programma-72-ch/stroenie-i-funktcii-

organizma-7447024/zakonomernosti-nasledovaniia-
7447028/re-95464826-7d41-4578-b07d-
8c3c224d31bc

https://www.yaklass.ru/p/biologia/10-
klass/zakonomernosti-peredachi-nasledstvennykh-

priznakov-6844028/analiziruiushchee-
skreshchivanie-6844033/re-f2c4a120-734¢c-4820-
a02b-1189c51a00bc

https://www.yaklass.ru/p/biologia/10-




CKpelllMBaHUE. klass/zakonomernosti-peredachi-nasledstvennykh-
[TpakTuyeckas pabora priznakov-6844028/nasledovanie-priznakov-pri-
«3yuenue digibridnom-skreshchivanii-6844035/re-2aa42a3e-
pe3yJIbTaToB €2c6-47ec-9d5¢-0502c2b001f1
TUTUOPUIHOTO
CKPEIIMBAHHUS Y
JPO30(UITBD»
https://www.yaklass.ru/p/biologia/10-
Ilutonoruyeckue
klass/zakonomernosti-peredachi-nasledstvennykh-
79 OCHOZH priznakov-6844028/nasledovanie-priznakov-pri-
FMTHOPHIHOTO digibridnom-skreshchivanii-6844035/re-2aa42a3e-
CKPEIHBAHIA C2c6-47ec-9d5¢-0502c2b001f1
https://www.yaklass.ru/p/biologiya-
CuerieHHoe spo/programma-144-ch/stroenie-i-funktcii-
80 HacJIeIOBaHUE organizma-7447057/stceplennoe-nasledovanie-
IIPU3HAKOB priznakov-7447062/re-f93d333f-c75d-4099-8ed3-
2e636f771c91
https://www.yaklass.ru/p/biologia/10-
klass/zakonomernosti-peredachi-nasledstvennykh-
XpOMOCOMHas1 TEOPHs )

81 HACICTICTBEHHOCTH priznakov-6844028/raboty-morgana-
khromosomnaia-teoriia-6844037/re-c7f0fb7a-a72e-
4cd6-b897-f40a4f5385¢c3

82 I'enetunka mona https://resh.edu.ru/subject/lesson/4949/conspect/
https://www.yaklass.ru/p/biologia/10-

33 I'enoTun kak klass/zakonomernosti-peredachi-nasledstvennykh-

LIEJIOCTHAs CUCTEMA priznakov-6844028/genotip-kak-tcelostnaia-sistema-
6844039/re-2fa7f8a6-8b18-457f-bf99-d2d51e2fee8a

84 Penerireckiit https://resh.edu.ru/subject/lesson/4949/conspect/

KOHTPOJIb PA3BUTHA




paCTeHHﬁ, KHNBOTHBIX

U YeJI0BEKa
https://www.yaklass.ru/p/biologiya-
N3menuuBocTh spo/programma-72-ch/stroenie-i-funktcii-
85 MpU3HAKOB. Bubl organizma-7447024/zakonomernosti-izmenchivosti-
U3MEHYUBOCTHU 7447030/re-9784d387-30c0-4ef3-bac7-
Sbfefeall6al
https://foxford.ru/wiki/biologiya/fenotipicheskaya-
36 MOILI/I(bI/IKauHOHHaﬂ izmenchivost-eyo-
H3MCHYHUBOCTh svoystva?utm referrer=https%3A%2F%2Fyandex.ru
%2F
BapuauuoHHsslii psa u
BapualMOHHAs
KpHUBas.
JlaGoparopHnas pabora o
https://www.yaklass.ru/p/biologiya-
«HccnenoBanue - B
. spo/programma-72-ch/stroenie-i-funktcii-
3aKOHOMEPHOCTEMN ) . . .
87 o . 0.5 organizma-7447024/zakonomernosti-izmenchivosti-
MoIU(UKAITUTOHHON
ATPHIAH 7447030/re-bf738147-638a-437f-90be-
N3MEHYHUBOCTH. 675c51346ea3
[TocTpoenne
BapHUALlMOHHOIO psAla
Y BapUallMOHHOMN
KpHUBOW»
https://www.yaklass.ru/p/biologiya-
I'enoTunnyeckas . "
spo/programma-72-ch/stroenie-i-funktcii-
N3MEHYUBOCTD. . . . .
88 organizma-7447024/zakonomernosti-izmenchivosti-
KomOunaruBHas
7447030/re-9784d387-30c0-4ef3-bac7-
N3MEHYUBOCTH Sbfefeall6al
89 MyTanronHas 0.5 https://www.yaklass.ru/p/biologiva-




U3MEHYUBOCTb.
[TpakTuyeckas pabora

spo/programma-72-ch/stroenie-i-funktcii-

organizma-7447024/zakonomernosti-izmenchivosti-

«MyTtanuu y 7447030/re-130ad0f4-4ab2-46cb-981c-
npo3ouisl (Ha cc140161edd9
TOTOBBIX
MHUKpOIIpenaparax )»
3aKOHOMEPHOCTH
MYTATHOHHOTO https://oblakoz.ru/conspect/529705/Zakonomernos
90 rpoiiecca. . .
ti-mutacionnogo-processa
OIUreHeTHKA U
SIIUI'CHOMHKA
I'eneTunka yenoBeka.
01 [IpakTuueckas padbota 0.5 https://foxford.ru/wiki/biologiya/zadachi-i-metody-
«CocraBiicHrE U ' genetiki-cheloveka
aHau3 pOJOCIOBHON»
Merozpt L .
. https://foxford.ru/wiki/biologiya/zadachi-i-metody-
92 MEIUIIMHCKON o
genetiki-cheloveka
FeHETUKHU
3HaueHune
MEIULIMHCKON
TCHETUKU B
MPEIOTBPALLICHUH U https://foxford.ru/wiki/biologiya/zadachi-i-metody-
o3 JICYUCHUH genetiki-cheloveka
TCHETHYECKUX
3a00JIeBaHUH
YyesjoBeKa
OCHOBHBIE TOHATHUSA https://www.yaklass.ru/p/biologia/10-
94 CEJNEKITNN. 0.5 klass/zakonomernosti-peredachi-nasledstvennykh-

Jlaboparopnast pabota

priznakov-6844028/metody-i-uspekhi-sovremennoi-




«M3yuenue copToB
KYJIbTYPHBIX
pacTeHu U Opox

selektcii-i-biotekhnologii-6844045/re-5ca39570-
ec81-4116-9023-28506152a2¢ee

JIOMAaIITHUX
SKUBOTHBIX)
Meroasl S
o https://www.yaklass.ru/p/biologia/10-
CEJIEKIIMOHHOU : :
AGOTEL klass/zakonomernosti-peredachi-nasledstvennykh-
95 ?I 5 ' 5 0.5 priznakov-6844028/metody-i-uspekhi-sovremennoi-
abopaTopHasg padoTta
o paropHasi p selektcii-i-biotekhnologii-6844045/re-5ca39570-
«3yue
YHCHHE METO/IoB ec81-4116-9023-28506152a2ee
CEJIEKIIUU PACTECHUII»
Hoctrxenus
CEJICKLINN PAaCTECHUM U

9% JKUBOTHEIX. https://foxford.ru/wiki/biologiya/geneticheskie-
[IpakTuueckas padbora osnovy-selektsii-zakon-gomologicheskih-ryadov
«IIpuBuBKa
pacTeHui
Coxpanenue, https://www.yaklass.ru/p/biologiya-

HA3YYEHHE U spo/programma-144-ch/biologiia-v-zhizni-

97 HMCHOJb30BaHHUEC 7447049/biotekhnologiia-v-zhizni-kazhdogo-
T€HETHUYECKUX 7447795/re-47eelc16-7318-4214-b5ff-
pecypcos 707b649ed337
buorexuonornsa xak _ '

https://www.yaklass.ru/p/biologiya-
HayKa M OTpaciib . N .

spo/programma-144-ch/biologiia-v-zhizni-
MPOU3BOJCTBA. . N o

98 0.5 7447049/biotekhnologiia-v-zhizni-kazhdogo-

[IpakTuueckas pabota
1 6 7447795/re-47eelc16-7318-4214-b5ff-
«3yuenne 0OBEKTOB 207b649ed337
OHMOTEXHOJIOTHID) -
99 OcCHOBHEBIE https://www.yaklass.ru/p/biologiya-




HaIpaBJICHUSA spo/programma-144-ch/biologiia-v-zhizni-
CHUHTETUYCCKOM 7447049/biotekhnologiia-v-zhizni-kazhdogo-
OHOJIOTHH 7447795/re-47eelc16-7318-4214-b5ff-
707b649ed337
https://www.yaklass.ru/p/biologiya-
XpOMOCOMHast I spo/programma-144-ch/biologiia-v-zhizni-
100 1 7447049/biotekhnologiia-v-zhizni-kazhdogo-
FEHHAA HIDREHEpUA 7447795/re-47eelc16-7318-4214-b5ff-
707b649ed337
https://www.yaklass.ru/p/biologiya-
) P ————. spo/programma-144-ch/biologiia-v-zhizni-
101 1 7447049/biotekhnologiia-v-zhizni-kazhdogo-
Ouotexnosorun 7447795/re-47eelc16-7318-4214-b5ff-
707b649ed337
PesepBHbIil ypok.
102 [Ipomexxyrounas 1 1
aTTecTalus
OBIIEE KOJIMYECTBO 102 0 135
YACOB I10 ITPOT'PAMME
11 KJIACC
Ne KosmnuecTBo yacos Hara
DJIeKTpOHHbIe U (POoBbIC 00pa3oBaTeIbHbIE
n/ Tema ypoka Bcer KonTpoibH IMpakTnyeck H3y4eHH pecypesI
n 0 ble padoThI ue padoTbl A
https://www.yaklass.ru/p/biologiya-spo/programma-
| OBOJIIOLIMOHHAS | 72-ch/teoriia-evoliutcii-7447031/istoriia-
teopus Y. JlapsuHa evoliutcionnogo-ucheniia-mikroevoliutciia-7447032/re-
3db49385-46c6-45e7-8ddd-ee7c5d085db4




JIBYOKyIIIME CHITBI
ABOJIIOLIMY BUJIOB T10
Y. lapBuny

boprba 3a
CYIIIECTBOBAHHUE,
€CTECTBEHHBIN U
MCKYCCTBEHHBII
otbop

dopMupoBaHUE
CUHTETHUYECKOU
TEOPHUH SBOJIIOIUU

Oransl
3BOJIIOLIMOHHOTO
nporecca:
MUKPO3BOIIOLUS U
MaKpO3BOIHOLUS
[Tomyssmms —
3JIEMEHTapHast
€MHHILIA YBOJIIOLIUN

https://foxford.ru/wiki/biologiya/faktory-

biologicheskoy-evolyutsii

https://foxford.ru/wiki/biologiya/faktory-

biologicheskoy-evolyutsii

https://umschool.net/library/biologiya/razvitie-

evolyuczionnyh-idej/

https://oblakoz.ru/conspect/529719/Etapy-

evolyucionnogo-processa-makroevolyuciya-i-

mikroevolyuciya

https://foxford.ru/wiki/biologiya/populyatsiya-kak-

edinitsa-evolyutsii-mikroevolyutsiya

3aKkoH
TE€HETUYECKOT O
paBHOBecus Jx.
Xapau, B.
BaiinGepra.
JlaGopatopHas
pabota «BblsiBieHue
U3MEHUYUBOCTH Y
0co0el 0IHOTO
BUJIA»

0.5

https://www.yaklass.ru/p/biologia/11-klass/osnovy-

evoliutcionnogo-ucheniia-6844066/genetika-
populiatcii-6844069/re-86203dab-53da-4138-81b6-
0a99871fc4aa




10

11

12

13

DnemMeHTapHbIe
(aKTOPBI IBOIIOLIUH

DddekT ocHoBaTeSI.
Dddekt
OyTBUIOYHOTO
TOPJIBITIIKA

Murpanumu.
Nz3omanun
MNOMYJISALNAN:
reorpaduyeckas,
OoHooruyecKas

EcTecTBenHbIit
oTbop —
HaIpaBJISIOIIAN
dakTop BONMOLINU

[TonoBoii oTOOp

[Tpucnoco0iaeHHOCTD
OpPraHU3MOB Kak
pe3yiabTar
MHUKPOABOJIIOIHH.
JlaboparopHas
pabora «M3yuyenue
apoMop$h030B 1
WIM0aaNTalN y
pacTeHuil u
KUBOTHBIX»

0.5

https://www.yaklass.ru/p/biologia/11-klass/osnovy-

evoliutcionnogo-ucheniia-6844066/obrazovanie-

novykh-vidov-ili-mikroevoliutciia-6844077/re-
aef44di1c-c369-4eb0-b02e-5e5c664f84fa

https://resh.edu.ru/subject/lesson/4949/conspect/

https://www.yaklass.ru/p/biologiva-spo/programma-
72-ch/teoriia-evoliutcii-7447031/istoriia-
evoliutcionnogo-ucheniia-mikroevoliutciia-7447032/re-
99a9411a-ab4c-4666-baae-a84fcb5d686b

https://www.yaklass.ru/p/biologia/11-klass/osnovy-

evoliutcionnogo-ucheniia-6844066/obrazovanie-

novykh-vidov-ili-mikroevoliutciia-6844077/re-
aef44d1c-c369-4eb0-b02e-5e5c664f84fa

https://foxford.ru/wiki/biologiya/estestvennyy-otbor-
ego-mehanizmy-i-formy

https://foxford.ru/wiki/biologiya/sredy-zhizni-i-
faktory-sredy




14

15

[Tpumepsl
npucnocoOIeHui y
OpPTraHU3MOB:
Mophoornueckue,
¢dusnonoruueckue,
OHMOXHMUYECKHE,
MIOBEJICHUECKHE.
JlaGopaTopHas
pabora
«[IpucnocobneHwust
OpPTaHU3MOB H UX
OTHOCHUTEIJIbHAS
11E€JIECO00PA3ZHOCThY
Bun, ero kxpurepuu u
CTPYKTYDA.
JlabGopaTopHas
pabora «CpaBHeHUE
BUJIOB I10
MOP(OIOTHIECKOMY
KPUTEPUIO»

0.5

0.5

https://foxford.ru/wiki/biologiya/morfofiziologicheskie

-adaptatsii-zhivotnyh

https://foxford.ru/wiki/biologiya/vid-kriterii-vida

16

17

18

CrpykTrypa BHza
BunoobpaszoBanue
KaK pe3ynbTaT
MHUKPO3IBOJIOLIH
CBs13b

MHKPO3BOJIIOINHN U
SIIUICMHUOJIOTHH

https://resh.edu.ru/subject/lesson/4949/conspect/

https://urok.1sept.ru/publication/23637

https://www.yaklass.ru/p/biologiya-spo/programma-
144-ch/teoriia-evoliutcii-7447064/mikroevoliutciia-
7447179/re-765a51ed-9683-4c34-81fd-23b4a88cd963

19

Maxpo3BOIIOLHSL.
ITameoHTOTOTMYUECKHU

https://foxford.ru/wiki/biologiya/dokazatelstva-

biologicheskoy-evolyutsii




€ MCETOJbI U3YUCHUSA

SBOIIOIAU
https://www.yaklass.ru/p/biologia/11-klass/osnovy-
buoreorpaduueckue o N
evoliutcionnogo-ucheniia-6844066/dokazatelstva-
20 METO/Ibl U3YUYEHUS N - o
napravleniia-puti-i-sposoby-makroevoliutcii-
SBOIIOIAU
1 6844079/re-73ff7a72-8d8b-4a56-b868-b1673c0ad4e5
DOMOPHOIOTHIECKHE
A CPaBHUTEIILHO-
p https://foxford.ru/wiki/biologiya/dokazatelstva-
21 MOP(OIOTHIECKUE L B
biologicheskoy-evolyutsii
METO/1bl U3YUEHUS
3BOJIIOLUU
MonexyispHo-
reHETHYECKHE,
5 https://oblakoz.ru/conspect/529731/Molekulyarno-
HOXUMHUYECKUE U
22 geneticheskie-biohimicheskie-matematicheskie-
MaTeMaTUYECKHE ) ) N
metody-izucheniya-evolyucii
METO/1bl U3YUEHUS
3BOJTIOIUU
Oo6mue
B https://oblakoz.ru/conspect/529732/0bshhie-
23 3aKOHOMEPHOCTHU . -
zakonomernosti-evolyucii
3BOJTIOIUHU
AnanTuBHas
agnuaIus.
HepaBHomepHOCTh
TEMIIOB 3BOJIIOIUHU
Hayynbie runoressl
yi https://foxford.ru/wiki/biologiya/vozniknovenie-zhizni-
25 MIPOUCX 0K ICHHS
na-zemle
JKU3HU Ha 3eMiie
OHAyYHEBIE
26 Honay4

IPEICTaBICHUS O




3apOXKACHUH KU3HU

OCHOBHBIE TAIIBI

https://oblakoz.ru/conspect/529735/0snovnye-etapy-

27 HEOPraHUYeCKOM , ) B
neorganicheskoj-evolyucii
3BOJIIOINU
https://www.yaklass.ru/p/biologia/11-klass/etapy-
73 I'unore3sl evoliutcii-biosfery-i-cheloveka-6844082/razvitie-
3apOXKIACHUS KU3HU predstavlenii-o-vozniknovenii-zhizni-6844083/re-
6e119c3b-20b7-473e-9346-6030c7e811b7
HUcrtopus 3emiu u
METOBI €€
M3y4YECHHUS. .
https://www.yaklass.ru/p/geografiya/7-klass/glavnye-
JlabopaTopHas . . . .
9 6 " 05 zakonomernosti-prirody-zemli-240707/litosfera-i-relef-
abora «3yueHue u .
p yi zemli-323331/re-Offabdd2-5¢7d-4dad-aa0f-
OIHCAHHUC 80f8a2bealee
HUCKOITA€MBIX
OCTaTKOB JPEBHUX
OPraHU3MOB»
https://www.yaklass.ru/p/biologia/11-klass/etapy-
HauannHbie 3Tanb! . . s
30 . evoliutcii-biosfery-i-cheloveka-6844082/etapy-razvitiia-
OpraHn4YecKou
P rastitelnogo-i-zhivotnogo-mira-6844085/re-d610560c-
IBOTOHH 7df5-4567-adfd-584a5783acda
https://foxford.ru/wiki/biologiya/dodarvinovskiy-
31 DBOJIIOLMS DYKapUOT . " . .
period-razvitiya-evolyutsionnogo-ucheniya
OCHOBHBIE ATAITBI
ABOIIOIUU
ACTUTEIILHOTO
32 p 0.5 https://resh.edu.ru/subject/lesson/3885/conspect/

mupa. [IpakTrueckas
pabota «3yueHue
oco0eHHOCTEH




CTPOCHHS paCTCHHI
Pa3HBIX OTIIETIOBY»

OCHOBHBIE dTanbl

https://foxford.ru/wiki/biologiya/razvitie-zhivotnogo-

33 3BOJIIOINU )
mira-na-zemle
’)KUBOTHOTO MHpa
OBOJIIOLHUS
KUBOTHBIX.
[IpakTrueckas
34 pabota «3yuenue 0.5 https://foxford.ru/wiki/biologiya/razvitie-zhivotnogo-
0COOEHHOCTEN ' mira-na-zemle
CTpOCHUS
IIO3BOHOYHBIX
KUBOTHBIX)
PasButue xxu3Hu Ha o o ) o
https://foxford.ru/wiki/biologiya/istoriya-zhizni-na-
35 3emuie 1o 3paMm U
zemle-kaynozoy
nepuoaam
MaccoBrie https://www.yaklass.ru/p/geografiya/6-klass/biosfera-
36 BBIMUpPAHUS — obolochka-zhizni-zemli-5987237/okhrana-
3KOJIOTUYECKHUE okruzhaiushchei-sredy-6473400/re-3e6ecf28-05f3-
KPHU3HUCHI IIPOIIIOTO 4498-88ac-6794f1a92fd8
CoBpeMeHHBIN
37 9KOJIOTUYECKUI
KpH3HUC, €r0
0CO0EHHOCTH
https://www.yaklass.ru/p/biologia/11-klass/osnovy-
CoBpemeHHas o - L
evoliutcionnogo-ucheniia-6844066/poniatie-vida-
38 cucreMa . ) o
printcipy-sistematiki-6844067/re-25e81380-06¢3-
OPTAHMHCECKOTO MHipa 42b1-8422-109fe49b64b8
39 OcHOBHBIE https://www.yaklass.ru/p/biologia/11-klass/osnovy-




CUCTEMATUYECKHE
TPYIIIBI OPraHU3MOB

evoliutcionnogo-ucheniia-6844066/poniatie-vida-
printcipy-sistematiki-6844067/re-25e81380-06c¢3-
42b1-8422-109fe49b64b8

40 AHTpOmosIorus — https://foxford.ru/wiki/biologiya/biosotsialnaya-
HayKa O YEJIOBEKE priroda-cheloveka
Pazputne https://www.yaklass.ru/p/obshchestvoznanie-611-
41 MPEJCTaBICHUN O klassy/6-klass/chelovek-i-ego-sotcialnoe-okruzhenie-
MPOUCXOKIECHUN 6835064/biologicheskaia-priroda-cheloveka-
4eJI0BEKa 6894212 /re-9clcc73d-379e-420c-aeaf-255e21fe9chb
Mecto 4yenoBeka B
CHUCTEME
OPraHU4YECKOro
mupa. JlaboparopHas https://www.yaklass.ru/p/biologiva-spo/programma-
42 pabora «3yuenue 05 72-ch/teoriia-evoliutcii-7447031/proiskhozhdenie-
ocoOeHHOCTEH cheloveka-antropogenez-7447074/re-db04fb6a-8717-
CTPOEHUS CKENETA 4239-b39b-d4cba554784f
YeloBeKa,
CBSI3aHHBIX C
MPSMOXOXKICHUEM »
https://www.yaklass.ru/p/biologia/11-klass/etapy-
evoliutcii-biosfery-i-cheloveka-
43 JBHsKyILHE CHITHI 6844082/proiskhozhdenie-cheloveka-i-etapy-evoliutcii-
adTponoreresa vida-6844087/re-6dcdb7al-ab17-4541-952d-
c4052b82406d
CooTHollIeHHE https://www.yaklass.ru/p/biologia/11-klass/etapy-
OMOJIOTHYECKUX H evoliutcii-biosfery-i-cheloveka-
44 COLMATbHBIX 6844082 /proiskhozhdenie-cheloveka-i-etapy-evoliutcii-
(baxTOpoB B vida-6844087/re-6dcdb7al-ab17-4541-952d-

aHTPOIIOTeHe3e

c4052b82406d




OCHOBHBIE cTaanun

https://foxford.ru/wiki/biologiya/proishozhdenie-

45
aHTpOIIOreHe3a cheloveka-antropogenez

46 ITameoreneruka u
aJeoreHOMHKa
OBOJIOLHUS

H https://foxford.ru/wiki/biologiya/proishozhdenie-

47 COBPEMEHHOTO

cheloveka-antropogenez
geJIoBeKa
Yenoseueckue pachl.
[IpakTnueckas https://www.yaklass.ru/p/geografiya/7-

43 pabora «3yuenue 05 klass/naselenie-zemli-247657/rasy-narody-iazyki-i-
HKOJOTHYCCKHUX ' religii-mira-236777/re-ac407124-a9d5-4798-adfc-
ajanranui cb0364bb749a
YeJIOBEKa»

https://www.yaklass.ru/p/geografiya/7-
MexauciuIimHapH - ) ) o
klass/naselenie-zemli-247657/rasy-narody-iazyki-i-

49 bI€ METOJIbI .

religii-mira-236777/re-ac407124-a9d5-4798-adfc-
AHTPOIIOJIOTUN
poroIo ch0364bb749a

50 3apoxaeHue u https://foxford.ru/wiki/okruzhayuschiy-mir/chto-
pa3BUTHE DKOIOTUHU izuchaet-ekologiya
MeToabI 3KOJIOTHH.

JlaGopatopHas

51 pabota «3yuenue 0.5 https://foxford.ru/wiki/okruzhayuschiy-mir/chto-
METOIOB ' izuchaet-ekologiya
IKOJIOTHUYECKUX
HUCCIICIOBAHMI»
3HaueHue

57 DKOJIOTHYECKUX https://resh.edu.ru/subject/lesson/3613/additional /67
3HAHUU I 519/

YCIO0BEKa




53

54

DKOJIOTHUECKHE
baxTops

AOuoTudeckue
daktopsl. CBeT Kak
9KOJIOTUYECKU I
dakTop.
JlaGopatopHas
pabora «BrisiBiieHHe
MIPUCTIOCOOICHUI
OpPTaHW3MOB K
BIIUSTHUIO CBETa»

0.5

https://foxford.ru/wiki/biologiya/ekologicheskie-
faktory-ekologicheskaya-nisha-limitiruyuschie-faktory

https://foxford.ru/wiki/biologiya/ekologicheskie-
faktory-ekologicheskaya-nisha-limitiruyuschie-faktory

55

56

Abuotnueckue
(baxTopsI.
Temmeparypa kak
JKOJIOTUYECKHUU
dakTop.
JlaGopatopHas
pabota «BblsiBieHue
MPUCTIOCOOICHHIA
OpPTraHu3MOB K
BIIMSTHUIO
TEMIEPATypPhI»

AOnoTHueckue
baxTopBbI.
BraxxuocTs Kak
9KOJIOTHYSCKHI
dakTop.
JlaboparopHas
pabora

0.5

0.5

https://foxford.ru/wiki/biologiya/ekologicheskie-

faktory-ekologicheskaya-nisha-limitiruyuschie-faktory

https://foxford.ru/wiki/biologiya/ekologicheskie-

faktory-ekologicheskaya-nisha-limitiruyuschie-faktory




«AHaTOMHUYECKHE
0COOCHHOCTH
pacTeHu U3 pa3HbIX
MECT OOMTaHUI»

Cpenpl oouTanus

https://www.yaklass.ru/p/biologia/11-klass/osnovy-
ekologicheskikh-znanii-6844047/adaptatcii-

57 . N ..
OpPraHu3MoOB organizmov-k-usloviiam-sredy-sushchestvovaniia-
6844048/re-f8d9365¢c-8d93-43f0-8433-79af22eeb84c
buomxornueckue
58
PUATMBI
https://www.yaklass.ru/p/biologia/11-klass/osnovy-
59 JKuznennsie hopmbl ekologicheskikh-znanii-6844047/nadvidovye-
OpPraHu3MoOB biologicheskie-sistemy-6844056/re-6ea92d59-80d5-
47d6-8b85-826b7cl1a91e5
https://foxford.ru/wiki/biologiya/ekologicheskie-
buortnueckne . . L .
60 faktory-ekologicheskaya-nisha-limitiruyuschie-faktory
(baxTopsl
3HaueHne
OMOTHUYECKUX https://www.yaklass.ru/p/biologia/11-klass/osnovy-
61 B3auUMOJICUCTBUI ekologicheskikh-znanii-6844047/bioticheskie-
JUIS CYIIECTBOBAHHUA vzaimootnosheniia-organizmov-6844050/re-efee5a99-
OpTraHU3MOB B cpele €a87-4063-9349-5917bc110ea3
oOurTauus
DKOJIOTHYECKHE
https://resh.edu.ru/subject/lesson/3543/conspect/115
62 XapaKTEePUCTUKH
63/
MOIYJISIUN
OcCHOBHEBIE https://www.yaklass.ru/p/biologia/11-klass/osnovy-
63 OKAa3aTen ekologicheskikh-znanii-6844047/svoistva-i-struktura-

MOMMyJIAIUU:

populiatcii-6844052/re-e04e99¢9-566b-441f-8172-




YHUCIIEHHOCTb,
TUIOTHOCTb,
BO3pacTHas U
MOJIOBAs CTPYKTYpa

e4a738f18a64

OcCHOBHBIE
IOKa3aTeln ) ]
https://www.yaklass.ru/p/biologia/11-klass/osnovy-
MOIYJISIWHN: . . N . .
64 ekologicheskikh-znanii-6844047/svoistva-i-struktura-
0KaeMOCTbh, .
PO populiatcii-6844052/re-e04e99c9-566b-441f-8172-
HIPHPOCT, TEMI e4a738f18a64
pocTa, CMEPTHOCTb,
MUTpalAn
https://www.yaklass.ru/p/biologia/11-klass/osnovy-
DKoJIoruuecKas . . N . )
65 ekologicheskikh-znanii-6844047/svoistva-i-struktura-
CTPYKTYpa
PYKTYP populiatcii-6844052/re-e2db8f28-f610-4e4a-a511-
e 951879ffb65d
https://www.yaklass.ru/p/biologia/11-klass/osnovy-
JnHamuka . . . . .
. ekologicheskikh-znanii-6844047/izmenenie-
66 MOMYJISIIUY U €8 ) . .
chislennosti-i-struktury-populiatcii-6844054/re-
PEryJAtA 65fb3240-3c14-4b3c-ad83-a4903d3fa06f
Kpussie pocra https://www.yaklass.ru/p/biologia/11-klass/osnovy-
67 YHUCIIEHHOCTH ekologicheskikh-znanii-6844047/izmenenie-
nomyisiuuu. Kpusbie chislennosti-i-struktury-populiatcii-6844054/re-
BBDKUBAHUS 033506af-48e1-4bc3-bc41-a9ae044b9e5¢c
DKOJIOTHYECKAS
HUIIA BUA. https://www.yaklass.ru/p/biologia/11-klass/osnovy-
63 JlaGopatopHas 05 ekologicheskikh-znanii-6844047/adaptatcii-
pabota ' organizmov-k-usloviiam-sredy-sushchestvovaniia-
«IIpucnocobnenus 6844048/re-ef04a134-9209-4923-bed3-e04da7cd6a06

CEMSIH paCTEeHUN K




69

pacCeICHUIO»

Bun kak cucrema

https://www.yaklass.ru/p/biologia/11-klass/osnovy-

ekologicheskikh-znanii-6844047/izmenenie-

OIS chislennosti-i-struktury-populiatcii-6844054/re-
cl7ac132-cbcl-438b-aa95-10e6a36a35d3
3aKOHOMEPHOCTH
70 MHOBEJICHUS U https://externat.foxford.ru/polezno-znat/migraciya-
MUTpaLUl zhivotnyh
JKUBOTHBIX
https://www.yaklass.ru/p/biologia/11-klass/osnovy-
Coo0111ecTBO ] i N .
ekologicheskikh-znanii-6844047/nadvidovye-
71 OPraHU3MOB — o .
5 biologicheskie-sistemy-6844056/re-91e62666-2fd3-
HOTCHO3 4aca-9421-049dcdd7c852
7 DKocHucTeMa Kak https://foxford.ru/wiki/biologiya/ekosistemy-
OTKpBITas cucTeMa funktsionalnye-gruppy-organizmov-v-ekosistemah
Kpyrosopot
Pyrosop https://www.yaklass.ru/p/biologia/11-klass/osnovy-
BEIIECTB U IOTOK
73 B ekologicheskikh-znanii-6844047/struktura-ekosistem-
HEpTHH B 6844058/ re-bda2dad9-efd1-4b6d-8a88-F2bb62130252
3KOCHUCTEME
OcCHOBHBIE
https://foxford.ru/wiki/biologiya/ekosistemy-
74 oKa3aTeIn ) . .
funktsionalnye-gruppy-organizmov-v-ekosistemah
3KOCHUCTEMBI
https://www.yaklass.ru/p/biologia/11-klass/osnovy-
DKOJIOTHUECKHE . . N .
75 ekologicheskikh-znanii-6844047/struktura-ekosistem-
OUPaAMUIBI
P a 6844058/re-300c498a-c511-4342-beaf-639d4628eb01
N3menenus
https://foxford.ru/wiki/biologiya/tipy-prirodnyh-
76 €0o001IECTB — . .
soobschestv-razvitie-i-smena-biogeotsenozov
CYKILIECCUU
77 [Ipuponuseie https://foxford.ru/wiki/biologiya/ekosistemy-




78

79

80

81

82

YKOCHUCTEMBI.
DKOCHUCTEMBI 03€p U
peK. DKOCUCTEMBI
MOpEH U OKEaHOB
[Ipupoansie
YKOCHUCTEMBI.
DKOCUCTEMBI TYHP,
JIECOB, CTEIICH,
MyCTHIHBb

AHTpOHOFCHHBIC
3KOCHCTCMbI

YpO0OIKOCHCTEMEI.
[IpakTuueckas
pabota «3yuenue u
ONHUCaHue
ypOOIKOCUCTEMBI»

3aKOHOMEPHOCTH
dbopmupoBaHus
OCHOBHBIX
B3aUMOJCUCTBUI
OpPraHU3MOB B
HKOCHCTEMAX

MexaHu3Mbl
BO3JCHUCTBUSI
3arps3HEHUN pa3HbIX
THIIOB Ha
CcyOOpTraHN3MEHHOM,
OpTraHU3MEHHOM,
MOMYJISIIIMOHHOM U

0.5

funktsionalnye-gruppy-organizmov-v-ekosistemah

https://foxford.ru/wiki/biologiya/ekosistemy-

funktsionalnye-gruppy-organizmov-v-ekosistemah

https://resh.edu.ru/subject/lesson/2455/main/

https://resh.edu.ru/subject/lesson/2455/main/

https://foxford.ru/wiki/biologiya/tsepi-i-seti-pitaniya-

ekologicheskaya-piramida

https://oblakoz.ru/conspect/529779/Mehanizmy-
vozdejstviya-zagryaznenij-na-razlichnyh-urovnyah




9KOCUCTEMHOM

YPOBHSX
buochepa —
bep https://foxford.ru/wiki/biologiya/biosfera-i-ee-
83 oOmernaneTapHas . . .
granitsy-biomassa-sushi-i-okeana
00o0J104Ka 3eMitn
https://www.yaklass.ru/p/biologia/11-klass/osnovy-
Vuenue B. U. 3 ) - _ .
ekologicheskikh-znanii-6844047/biosfera-zhivaia-
84 Bepnaackoro o )
5 obolochka-zemli-6844062/re-22bc2b10-7e83-4023-
nocgepe b70a-925b5391b7d0
3aKOHOMEPHOCTH
p https://foxford.ru/wiki/biologiya/biosfera-i-ee-
85 CyILIECTBOBaHUS ) ) .
granitsy-biomassa-sushi-i-okeana
o6uocdepsl
Kpyrosopotsl https://www.yaklass.ru/p/biologia/11-klass/osnovy-
36 BEIIECTB U ekologicheskikh-znanii-6844047/biosfera-zhivaia-
OMOreOXNMUYECKHUE obolochka-zemli-6844062/re-52c6eced-83f0-472c-
LUK ae55-320d07f67ed9
30HAJIILHOCThH
%7 o6uocdepsl. https://oblakoz.ru/conspect/529786/Zonal-nost--
OCHOBHBIE OMTOMBI biosfery
CyIIN
. https://foxford.ru/wiki/biologiya/biosfera-i-ee-
YcToiuuBOCTh . . .
88 granitsy-biomassa-sushi-i-
6uochepsl
okeana?utm referrer=https%3A%2F%2Fyandex.ru%2F
DKOJIOTHYECKHE
89 KPU3HUCHI U UX https://resh.edu.ru/subject/lesson/5945/main/32226/
MPUIHHBI
BosaeiictBue https://www.yaklass.ru/p/biologia/11-klass/osnovy-
90 yeJIoBeKa Ha ekologicheskikh-znanii-6844047/khoziaistvennaia-

ouochepy

deiatelnost-cheloveka-v-biosfere-6844064/re-




AHTpPOIIOT€HHOE
BO3JICUCTBUE HA

f883c44b-e374-46b5-8abd-7bbe30519dcO

https://www.yaklass.ru/p/geografiya/7-
klass/vzaimodeistvie-prirody-i-obshchestva-

91 . 7446865/vzaimodeistvie-prirody-i-obshchestva-
paCTHTeHL“HHH 1 mezhdunarodnaia-okhrana-prirody-7435430/re-
JRUBOTHBIM MUP 2e83b2a7-db18-4777-ac2c-d16b2al7bcca

9 Oxpana npHpoIE! https://foxford.ru/wiki/biologiya/ohrana-prirody-i-

sohranenie-bioraznoobraziya-krasnaya-kniga
OcHOBHBIE
MPUHLIUIIBI https://www.yaklass.ru/p/biologiva-spo/programma-
YCTOMYUBOIO 72-ch/teoriia-evoliutcii-7447031/proiskhozhdenie-

93 pa3BurTus cheloveka-antropogenez-7447074/re-20845436-c80e-
4eJIOBEUECTBA U 4eeb-2e29-37811369b0ad
MIPUPOBI
E;EESEE?S;Z:OMHH https://www.'va klass.ru/p/geografiya/8- )

94 e 1 coxpaneHHe klass/geograficheskoe-prostranstvo-rossii-

6583318/prirodnye-usloviia-i-resursy-rossii-
sz:gs;g;:;;;gzmﬂ 7449967 /re-ff67d5ff-5126-4069-bccb-d967cf21509d
OGoGumenHe o Teme https://www.yaklass.ru/p/biologia/11-klass/osnovy-

evoliutcionnogo-ucheniia-6844066/obrazovanie-

% «MHKPOBBOHIOHHH " novykh-vidov-ili-mikroevoliutciia-6844077/re-
©C PESYILTAIED e470ch6f-3eb7-4ch6-b2f9-13d7dd22e701
OGobieHe 110 TeMe https://www.yaklass.ru/p/biologia/11-klass/osnovy-

96 «MaKpodBOTIOLIS 1 evoliutcionnogo-ucheniia-6844066/dokazatelstva-

. napravleniia-puti-i-sposoby-makroevoliutcii-
€€ PESYILTATED 6844079/re-79e9d86f-39f1-481a-a6a5-9657a81580ea
97 O0o001IcHNE TT0 TEME https://foxford.ru/wiki/biologiya/vozniknovenie-zhizni-

((HpOI/ICXO)K,Z[CHI/Ie n

na-zemle




pa3BUTHE )KU3HU HA
3emie»
O000111EeHME 110 TEME
08 «ITpoucxoxaenune | https://foxford.ru/wiki/biologiya/proishozhdenie-
YeJI0BeKa — cheloveka-antropogenez
AHTPOIIOTEHE3»
O00011IEHNE TT0 TEME
«IK0I0rus — HayKa
Y https://foxford.ru/wiki/okruzhayuschiy-mir/chto-
99 0 1 ) )
izuchaet-ekologiya
B3aMMOOTHOIIIEHUIX
OPTraHU3MOB»
O00011IEHIE IO TEME
= https://foxford.ru/wiki/biologiya/sredy-zhizni-i-
100 «OpraHusmsl 1 1
faktory-sredy
cpena oOuTaHUs»
https://www.yaklass.ru/p/biologia/11-klass/osnovy-
O060011IeHNE 10 TEME . . N . .
101 5 1 ekologicheskikh-znanii-6844047/svoistva-i-struktura-
«IKOJIOTUs BUIOB U
. g populiatcii-6844052/re-a19c0ac8-1fd1-42b4-adee-
MO YIS e58a016bd0fa
IIpomexxyTouHast
102 POMEVT 1
aTTecTanus
OBIIEE KOJIMYECTBO
YACOB I10 102 7.5

I[TPOTPAMME




IPOBEPSIEMBIE HA EI'D 110 BUOJIOTU TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUSA
NMPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
TpedoOBaHMS oOpa3oBaHus

CdopmupoBaHHOCTh 3HAHUW O MECT€ W POJIM OUOJIOTUHM B CHCTEME
€CTECTBEHHBIX HayK, B (dhopMupOBaHUH COBPEMEHHOM
€CTeCTBEHHOHAYYHOH KapTUHBI MUPA, B TO3HAHUU 3aKOHOB IIPUPOJIBI U
pEIICHUH KU3HECHHO BAKHBIX COIMAIBHO-3TUYCCKUX, SKOHOMHYECKHUX,
HKOJIOTUYECKUX MPOOIIEM YETIOBEUYECTBA, a TAKXKE B PEIICHUU BOIIPOCOB
PaIMOHATILHOTO MTPUPOAOIIOIE30BAHUS, B (DOPMUPOBAHUH [IEHHOCTHOTO
OTHOIIICHHSI K MPUPOJIE, OOIIECTBY, YEIOBEKY; O BKJIAJIC POCCUICKUX H

SaPY6e)KHBIX y‘léHbIX — OHMOJIOTOB B Pa3sBUTHEC OHOJIOruU

Brnanenune cucremoil 3HaHME 00 OCHOBHBIX METOAAX HAyYHOTO
MO3HAHMS, UCIIOJIB3YEMBIX B OMOJOTMYECKHUX HCCIICTOBAHUSIX JKHBBIX
O0OBEKTOB M 3KOcHUCTeM (ONUCaHWE, W3MEpPEHHue, MPOBEACHUE
HAOIOACHNH); CIIOCOOAMU BBISIBICHUS M OICHKH aHTPOIOT€HHBIX
M3MEHEHUH B IIPHPO/IE.

2 YMeHHe BBIIBUTaTh THIOTE3bI, MPOBEPATh MX SKCIIEPUMEHTATHLHBIMU
cpenctBaMu, GOpPMYIHpys LeJNb HCCIEIOBAHUS, AaHAIU3UPOBATh
MIOJTyYEeHHBIE PE3YJIbTAThI U J1E1aTh BHIBOJIBI.

BbisiBIIeHHEe 3aBUCHMOCTH  MEXJY HCCIEIyeMbIMH BEJIWYHMHAMH,
00BSICHEHUE TIOTYYEHHBIX PE3yJIbTaTOB U (HOPMYITUPOBAHHE BBHIBOJIOB C

HCIIOJIb30BAHHUEM HAYUYHBIX HOHHTI/IfI, TGOpI/Iﬁ " 3aKOHOB

YMeHue BiafeTb CHUCTEMOM OHMOJOTMYECKMX 3HAaHUN, KOTOpas
BKJIFOYAET: OCHOBOIIOJIAralOIIMe OWOJIOTMYECKUE TEPMHUHBI W TIOHSTHUS
(K¥3Hb, KJIETKA, TKaHb, OpraH, OPTraHu3M, BHI, TOMYISIMS, SKOCHCTEMA,
OuorieHo3, onocdepa; MeTaboIM3M, TOMEOCTa3, KIETOYHBIA MMMYHHUTET,
OvocuHTe3 Oenka, OUONONMMEPBI, JUCKPETHOCTh, CaMOpEryJIsLus,
CaMOBOCITPOU3BE/IEHHE, HACJIeJICTBEHHOCTb, W3MEHYUBOCTD,
SHEPro3aBUCUMOCTb, POCT U Pa3BUTHUE);

Ouwojorudeckne Teopuu: kierouHas Tteopuss T. IlIBanna, M.
[lneitnena, P. BupxoBa; KiIOHaJIbHO-CEIEKTUBHOIO MMMyHHTeTa II.
Opnux, .M. MeuHnkoBa, XpOMOCOMHAsi T€OpUs HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apozsiieBoro cxonactsa K. bapa, sBomtounoHHas

TCOpHUA 4. I[apBI/IHa, CUHTCTUYCCKAA TCOpPUSA ISBOJIOLKUH, TCOpPUA




antpororeHe3a Y. Jlapsuna; teopusi OuoreoneHoza B.H. Cykauépa;
yuenre H.W. BaBunoBa o meHTpax MHOrooOpas3us M HMPOHCXOXKIACHUS
KyJbTypHbIX pacTeHuit, yudeHue A.H. CeBepuoBa 0 nOyTIx U
HaIpaBJIeHUAX dBOJIIOIMH, yueHue B.U. Bepnanckoro — o 6uocdepe);
3aKOHBI (eIMHOO0Opa3us MOTOMKOB IEPBOTO MOKOJICHUS, PACILICIUICHUS
MPU3HAKOB, HE3aBUCUMOI'O HacjeaoBaHus IpusHakoB [. Mennens;
CUEIUIEHHOTO HAacJIeI0BaHUs IPU3HAKOB W HapyLIEHUs CUEIUICHUS
reHoB T. MopraHa; roMoJIOTMYECKHUX PSJOB B HACIEICTBEHHOU
n3MeHunBocty H.M. BaBunoBa; reHetrmueckoro pasHoBecus JIxk.
Xapan u B. BaiinGepra; 3apoapeimeBoro cxozactsa K. bapa;
Oouorenernueckuii 3akoH J. I'exkens, @. Mrosiepa);

MIPUHLIMIIBI (YUCTOTHI FaMET, KOMIUJIEMEHTAPHOCTH);

npaBwia (MuHuMmyma fO. Jlubuxa, sKoJI0rM4eckod nupaMuibl 4HUced,
O01OMAacChl U SHEPTUN);

runote3bl (koarepatHoit A.M. Omnapuna, mepBuuHOro OyiboHa JIK.

Xongeiina, mukpocdep C. @okca, pudozuma T. Yek)

YMeHue peumarb IMOHMCKOBBIC OMOJIOrHYEeCKHUE 3aJda4l, BbIABJIATH
IMPUYNHHO-CJIICACTBCHHBIC CBsA3HU MCKOY HCCIICAYCMBbIMU
OHOJIOrMYECKUMHU O6T)€KT3.MI/I, mpoueccaMm W ABJIICHUAMU; OCJIATb
BBIBOJIbI M IIPOTHO3bI HA OCHOBAHHWHU ITOJTYUCHHBIX PE3YJIbTATOB,

COCTaBJIATh I'CHOTHUIIMYCCKHUEC CXCMbl CKPCIIMBAHHWA JI1 pa3HbIX TUIIOB
HaCJICAOBaHUA MPHU3HAKOB Yy OPraHM3MOB, COCTABJIATH CXEMBI IICPCHOCA

BCHICCTB U DHEPIMU B OKOCUCTEMAX (HGHI/I IUTaHusA, IIUIICBLIC CCTI/I)

YMeHue ycTaHaBIMBAaTh B3aUMOCBSI3M  MEXAY CTPOCHHEM U
(GyHKIUSAMU: OpPraHOUJOB, KIETOK pAa3HbBIX TKaHEH, oOpraHaMu u
CUCTEMAaMH OpPraHOB y pACTCHHM, JKMBOTHBIX U YEJIOBEKA; MEXAY
JTarnaMu OOMEHa BELIECTB; ITallaMu KJIETOYHOTO IMKJIA U KU3HEHHBIX
LMKJIOB OpPraHU3MOB; dTalaMi ’MOPUOHAIILHOTO Pa3BUTHS; FTEHOTUIIOM
u ¢deHotunoM, ¢eHoTUNIOM U (GaKTOpaMu Cpelbl OOUTaHMUS,
IpoLeccaMy  JBOJIIOLUM; JBWKYIIUMH CHJIAMU  aHTPOIIOTE€HE3a;
KOMIIOHEHTaMHU DPA3JIMYHBIX AKOCUCTEM U MPUCHOCOOTICHUSMH K HUM

OpraHu3MOB

YMeHue BBIIEATh CYIeCTBEHHBIC TPU3HAKY:

CTPOCHHUSI BUPYCOB, KJIETOK MPOKAPUOT U DYKAPUOT; OJTHOKICTOUHBIX U
MHOTOKJIETOYHBIX OPTaHW3MOB, BHUJIOB, OMOTEOIICHO30B, SKOCUCTEM H
ouoctepsl; CTPOCHUS OPraHoB U CHUCTEM OpPTraHOB PACTCHHH,
YKUBOTHBIX, YEJIOBEKA; MPOIIECCOB KU3HEACITEIHPHOCTH, TPOTEKAFOIIIX

B OpraHusmax paCTeHI/Iﬁ, JKHUBOTHBIX M 4YCJIIOBCKA, OMOJIOrHYSCKUX



mporieccoB: oOMeHa BemecTB  (MeTabonu3M), HH(pOpMauu U
MIpeBpaIleHHs] SHEPTUH, OpPOKEHUs, aBTOTPOPHOrO U TeTepoTpodPHOro
TUIOB TNMTaHUs, (POTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, Meilo3a,
raMeToreHesa, 5SMOpHUOreHe3a, HNOCTAMOPHOHAIBLHOIO  Pa3BUTHS,
Pa3MHOXKEHHUS, UHIUBUYaJIbHOTO PAa3BUTHUS OpraHu3Ma (OHTOIEHE3a),
B3aUMOJCUCTBUS T'€HOB, TI€TEPO3UCA; JEUCTBUM HCKYCCTBEHHOI'O
oTOOpa,  CTaOWJIM3MPYIOLIETro,  JBMXKYIIEIO M Pa3pbIBAIOLIETO
€CTECTBEHHOI0 O0TOOpa; aJJIONAaTPUYECKOr0 M CUMIATPUUYECKOrO
BUZI000pa30BaHusl; BIUSHUS JBWKYIIMX CHJI 3BOJIIOLIMK HA TEHO(DOH]
TOTYJISIUM; TIPUCIIOCOOJICHHOCTH OPraHU3MOB K cpejie OoOHuTaHus,
YyeperloBaHMsl HAIPABJICHUM 3BOJIIOLUM; KPYroBOpOTa BEILECTB MU

IIOTOKa S9HEPI'UH B OKOCHUCTEMAX

ChopMUpOBaHHOCTb YMEHMS BBIIEIATH CYLIECTBEHHBIE MPU3HAKU
BUPYCOB, KJIETOK IIPOKapMOT M JyKapuoT, OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX OPTaHU3MOB, BHUJOB, OMOT€OLICHO30B U IKOCHCTEM;
0COOEHHOCTH MPOLECCOB OOMEHA BEIECTB U MPEBpAILEHHs] SHEPIHH B
KJIeTKe, (POTOCHHTE3a, IJIACTUYECKOI0 M HSHEPreTH4ecKoro ooOmeHa,
XEMOCUHTE3a, MHTO03a, Meilo3a, OIUIOAOTBOPEHUS, Pa3BUTHSI U
Pa3MHOXKEHHUS, UHIMBUYaJbHOTO PAa3BUTHUS OpraHu3Ma (OHTOrEHE3a),
60pbOBI 32 CylIeCTBOBaHHE, ECTECTBEHHOI'0 0TOOPA, BUA00OPa30BaHMs,
IPUCIIOCOOJICHHOCTH OPraHU3MOB K cCpefe OOWUTaHMs, BIIHSHUS
KOMITOHEHTOB 3KOCHCTEM, aHTPOIIOT'€HHBIX U3MEHEHUI B dKOCHUCTEMax
CBOEM MECTHOCTH, KPYrOBOPOTa BEILECTB U MpEBpAIllEHUs] YHEPIHU B

ouocdepe

VYmenue UCTIOJIb30BATh COOTBETCTBYIOIINE apryMEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJOTHIO M CHUMBOJMKY JUIS JIOKa3aTelbCTBa
POJCTBAa OPraHM3MOB Pa3HBIX CUCTEMATUYECKUX TPYII; B3aMMOCBSI3U
OpPTaHU3MOB W cpenbl OOWTAHWS; EIUHCTBA YEIOBEYECKHUX pac;
HE00XO0JIMMOCTH 37J0pPOBOTr0 00pa3a *KU3HU, COXPAaHEHUs Pa3HOOOpa3us
BUJIOB M HKOCHCTEM KaK YCIOBMsI COCYIIECTBOBAHHUS MPHPOJBI U

YCJI0BCUCCTBA

YMeHue KpUTHYECKH OIeHHBaTh HWHMOPMAILMI0 OHOJIOTHYECKOTO
CoJIepKaHUs; WHTEPIPETUPOBATH ITHUYECKHE AaCIEKThI COBPEMEHHBIX
HCcCleIOBaHuH B onooruy, MEIUIIHE, OHMOTEXHOJIOTHH;
paccMaTpuBaTth riao0aabHbIE 9KOJIOTHYECKHE pOOIeMbI
COBpEMEHHOCTH, (HOPMUPOBATH MO OTHOIICHHUIO K HUM COOCTBEHHYIO

ITO3HIIHIO




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX HA EI'D
1O BUOJIOI'NHA

Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUA

buonorusa xax HayKa. ’KuBble cucTeMbl U X HN3YUCHHUC

1.1

1.2

1.3

CoBpemeHnHass OHMOJOTMSl — KOMIUJIEKCHAsh Hayka. buosjormueckue Hayku U
u3ydyaemble UMM MpoOsiembl. DyHAaMeHTaJdbHbIe, NMPUKIATHBIE W MOUCKOBHIE
HAy4YHBIC UCCIICIOBAaHUS B OMOJIOTHH.

3HaueHue Owonoru B (OPMUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOU
kaptunbsl mupa. [Ipodeccun, csizannpie ¢ Ouonorueil. 3HaueHue OUOJIOTUU B
MPAaKTUYECKOW JIESITEIIbHOCTU YEJIOBEKa: MEAUIMHE, CEIbCKOM XO3SICTBE,

IIPOMBIILIIEHHOCTH, OXPaHEe IPUPOBI

JXKuBble cuctembl Kak mpeAaMer u3ydeHus Ouonoruu. CBOMCTBA KUBBIX CHUCTEM:
€MHCTBO XMMHYECKOIO0 COCTaBa, JUCKPETHOCTh U IEJIOCTHOCTh, CJIOXKHOCTHh U
YHOPSII0YCHHOCTh CTPYKTYPBHI, OTKPBITOCTb, CaMOOpPraHu3aIus,
CaMOBOCIPOU3BEAEHUE, PA3APAKUMOCTh, U3MEHUNBOCTb, POCT U Pa3BUTHE.

YPOBHU OpraHu3alMM JKUBBIX CUCTEM: MOJICKYJISPHBIN, KJIETOUYHBIN, TKAHEBbIH,
OpraHu3MEHHBIH, MOMYJISIUMOHHO-BUA0BOM, SKOCUCTEMHBIN
(buoreoneHoTdeckuii), OmochepHbid. IIporecchl, MPOUCXOASIINE B KHBBIX
cucremax. OCHOBHbIE TpPU3HAKU >KUBOTrO. JKu3Hb Kak (opMa CyIIEeCTBOBaHUS

MaTCpruun

Mertoabl Ouonornyeckoi Hayku. HaOmioneHue, u3MepeHHE, SKCIEPUMEHT,
cucreMmarusanmsa, wMertaaHanu3. IloHsTHEe 0 3aBHCHMOII W HE3aBHCHMOH
nepemeHHol. [lmannpoBanue skcnepumenTa. [loctaHOBKa M IIpoBepKa TUIIOTES.
HyneBas rumnore3a. Ilonstue BbIOOpKM M €€ goCTOBepHOCTb. Pa3bpoc B
Oouosiornyeckux JaHHbIX. OIlEHKa JOCTOBEPHOCTH MOJYYEHHBIX pE3yJIbTaTOB.
[IpynunHel HCKaXKeHUs pe3yJbTaTOB JKCIEpUMEHTa. lIoHATHE CTaTMCTHYECKOro

TECTa

Knerka kak Onojorudeckas cucrema

2.1

Krnerka — cTpykTypHO-(yHKIIMOHANBbHAS €AUHMIA XKUBOro. Mcropus OTKpBITUS
kinetku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. lIBann, M.
[Ineinen, P. Bupxos). OcHOBHBIE NIOJIOKEHUSI COBPEMEHHON KJIETOUHOM TEOPUH.
MeTo 161 MOJIEKYIISIPHOM M KJIIETOUHOM OMOJIOTUU: MUKPOCKOIHUS, XpomMaTorpadus,
anexTpodopes, METO/T MEUYEHBIX aTOMOB, muddepeHnmranbaoe

I_ICHTpI/I(I)yTI/IpOBaHI/IC, KYJBbTUBUPOBAHHUC KIICTOK

2.2

XUMHUYECKUI COCTaB KIETKU. Makpo-, MUKPO- U yJIbTPaMUKpPO3JIEMEHTHI. Bona u

et POJIb KaK paCTBOPHUTCIIA, p€arcHTa, y4aCTHC B CTPYKTYPUPOBAHUHN KIICTKH,



TEIUIOPETy . MuHepanbHbIe BEIIECTBA KIETKH, WX OHUOJOTHYECcKas pOJlb.
Posip kKaTHOHOB U aHMOHOB B KJIETKE.

buonornueckne momumepsl. benku.  AMUHOKHCIOTHBIA COCTaB  OEJIKOB.
Crtpykrypbl OenkoBoi Mousekyibl. IlepBuunas cTpykTypa Oenika, MeNTHIHAS
CBA3b. BropuuHas, TpeTUuHas, 4YETBEPTUUHAs CTPYKTYphl. [leHaryparus.
CaoiictBa 6enkoB. Knaccudukanus 6enxoB. buonornueckue QyHKIUN OSIKOB.
VYrneBoabl. MoHocaxapuIpl, AMCAXapUbl, OJIUTOCaXapuabl U IOJIHCAXAPUIBL.
OO0muit mnaH cTpoeHuss W (PU3MKO-XUMUYECKHE CBOICTBA  yrjeBOJIOB.
buonorndeckue QyHKIIMU YTIIEBOJOB.

Jlumuapsl. T'unpodunbHo-runpodoOHbie cBolcTBa. Kiaccupukanus JIMOHIOB.
Tpurnuuepunsl, docdhonunuas, BOCKH, cTepouabl. buonorumdeckue GyHKIUU
nunuaoB. OOIMe CBOKWCTBA OMOJIOTHYECKMX MEMOpPAaH — TEKY4YeCTh, CIIOCOOHOCTh
K CaMO3aMBbIKaHUIO, ITOTYITPOHUIIAEMOCTb.

HyxneunoBbie kucinorsl. JIHK u PHK. CrpoeHne HYKJIEHMHOBBIX KHCIOT.
Hyxneoruasl. IIpuniun xomminementapuoctu. IlpaBuno Yapradda. Crpykrypa
JIHK — nBoitHas cniupanb. MecTtoHaxoxaeHue u ounonoruueckue ¢pynkiuu JJTHK.
Bunel PHK. @ynkunn PHK B knetke.

Crpoenue wmosekynsl AT®. Makpospruueckue cBsi3u B MoJiekyie ATO.
buonoruueckue pynkiun AT®. BocctaHOBIEHHBIE TEPEHOCUUKH, UX QYHKIIUHU B
kierke. CekBenuposanue JJHK.

CtpykrypHass OHWOJOTHS: OWOXUMHUYECKHE W OHOPU3NICCKUE HCCIICTIOBAHUS

COCTaBa U MPOCTPAHCTBEHHOW CTPYKTYpbl OMOMOJIEKYJI

2.3

Tunsl  kiIeTok: dSykapuoTHUeckass M Ipokapuotuyeckas. CTpPyKTypHO-
(byHKIMOHATIBHBIE 00pa30BaHUS KIETKH.

Crpoenue mpokapuoTuueckoil kietku. KierouHas cTeHka OakTepuil M apxew.
Oco0eHHOCTH CTpOeHUsi TeTepoTpo(PHON M aBTOTPOPHONW MPOKAPUOTHUECKUX
KJIETOK. MecTo U pojib MPOKapuoT B OUOIIEHO3aX.

Crpoenre M (PyHKIIMOHMpPOBAHHE SYKAPHOTHUECKOM kieTku. Ilnazmatuueckas
MeMmOpaHa (rutazmanemMma). CTpyKTypa Iuia3MaTH4eckoil MmeMOpansl. TpaHcnopt
BEUIECTB uepe3 IUIa3MaTUYeCKyr0 MeMOpaHy: maccuBHbIM  (auddysus,
oOneruénHass nud@ysus), aKTUBHBIN (MEPBUYHBIA U BTOPUYHBIA AKTUBHBII
tpancnopt). [lomynponunaemocts MemOpanbl. PabGota HaTpuii-KaaneBoro
Hacoca. DHJOLIMTO3: MUHOIMUTO3, (aronuro3. Dk301uTo3. KierouHas cTeHKa.
Crpykrypa u GyHKIUU KIETOYHON CTEHKH pacTeHH, rpruOoB.

Hurtommaszma. Ilutozons. Ilutockener. JIBukeHwe unuTomiaa3mbl. OpraHoubl
kineTkd. OpHoMeMOpaHHbIE OpraHOMAbl KIJIETKU: DJHJIOIUIa3MaTUYecKas CeTb
(OIIC), anmapar ['onbmku, JTU30COMBI, UX CTpoeHUE U (yHKUIMU. B3auMocBs3b
O0JTHOMEMOpaHHBIX OpPraHOMAOB KJIeTKH. CTpoeHue IpaHyJspHOrO PETHUKYIyMa.

Cunre3 pactBopuMbIX OenkoB. CHHTE3 KIETOYHBIX MeMmOpaH. [mamkuit
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(arpaHynspHBIA) SHAOIUIA3MAaTHYECKUN peTuKyinyM. CekperopHas QyHKUUS
annapara ['ombmku. TpaHcmopr BemecTB B KIETKE. Bakyoin pacTUTENBHBIX
kietok. Kierounslii cok. Typrop.

ITosryaBTOHOMHBIE OpPraHOUABI KJIIETKU: MUTOXOHJIPUH, IJIACTUIBI.

Crpoenne u (pyHKIMHM MUTOXOHApPUN M miactuj. llepBuUuHBIe, BTOPUYHBIC U
CIIO)KHBIE  TUIACTUABl  (POTOCHHTE3UPYIOIIMX  JYKapuoT.  XJIIOPOIUIACTHI,
XPOMOIIACTBI, JICHKOIIACTHI BBICUIMX PACTEHUH.

HememOpannble opranougsl kietku CrtpoeHue M (yHKUMM HeMeMOpaHHBIX
OpPraHouJIoB KJIETKH. Pubocombl. MukpoduiaaMeHTsl. MplieyHble  KIETKU.
MuxkpotpyOouku. Kierounelii neHtp. CTpoeHHE U [BHXKEHHE SJKTYTUKOB H
pecHrueK. MUKpOTpyOOUKH LIUTOIIAa3Mbl. LIeHTpHOIIb.

Snpo. O6Gonouka sapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOEHHE U
¢bynkuuu. SnepHbiid OenmkoBBIH MaTpukc. lIpocTpaHCTBEHHOE pPACHOJIOKEHHE
XpoOMOCOM B HHTEp(]a3HOM sizipe. benku xpomMaTnHa — TUCTOHBI.

Knerounbsle BkimtodeHus. CpaBHUTENbHAs XapaKTEPUCTHUKA KIIETOK 3YKapuoT

(pacTUTENBbHOM, )KUBOTHOM, TPUOHOIN)

AccuMWISIIMSL U JTUCCUMMIISALIUSA — JIB€ CTOPOHBI MeTabonu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPOQHBIA M TeTepOTPOPHBIA. YYacTHe KHUCIOpPOoJa B OOMEHHBIX
mporeccax. JHepreTudeckoe obOecrieueHne KieTtku: mpeBpameHne ATD B
oOMeHHBIX Tpoueccax. DOepMEHTATUBHBIM XapakTep peakuuid KIETOYHOTO
Metabonmu3ma. DepMeHTHl, MX CTPOCHHE, CBOMCTBA M MEXaHM3M JICHCTBUSL.
Kodepmentsl. Otianuns GpepMEHTOB OT HEOPraHMYECKUX KaTaiau3aTopoB. benku-
aKTUBAaTOpPbl U OENKU-UHTMOUTOPBI. 3aBUCUMOCTb CKOPOCTH (PEepMEHTAaTUBHBIX
peakiuii 0T pa3IuYHbIX PaKTOPOB.

IlepBuuHBIl CHHTE3 OpraHMYECKHUX BewlecTB B KieTke. PorocuHTted. Poub
XJoporiactoB B mporecce (orocunTeza. CBeroBas u TemMHOBas (asbl.
[IponykTuBHOCTE (QoTOCHHTE3a. BiusHue pa3nuuHbIX (aKTOPOB Ha CKOPOCTh
¢dorocunTe3a. 3HaueHne HOTOCUHTE3A.

XemocuHres. PazHooOpa3ue opraHn3MOB-XEMOCHHTETUKOB: HUTPUDHUIUPYIOLIHE
OakTepuu, Xene300aKTepuu, cepoOaKTepHuH, BOAOPOAHBIE OakTepuu. 3HAUYCHHE
XEMOCHHTE3A.

AHa’poOHble oOpraHu3Mbl. Bunel Opoxenus. [IpogykTel OpoxkeHHS U HX
UCIOJb30BAHUE YENOBEKOM. AHA’pOOHBIE MHUKPOOPTraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHHU ¥ BO30yIUTENN OOJIC3HEH.

AspoOHBIE OpPraHW3Mbl. DTambl dHEpreTudeckoro oomena. IloaroroBuUTenbHBIN
sTan. [ MMKoiamu3 — 6eCKUCIOPOIHOE PACIIETIIICHNUE TIFOKO3BI.

buonoruueckoe OkuciIeHHE, WIM KJIETOYHOE JbIXaHHE. Poiab MUTOXOHIpHUH B
mporeccax OHOJIOTUYECKOT0 OKHCJICHHUS. Huknnyeckue peaKuuu.

OxucnurensHoe dochopunupoanue. [IpenmymecTsa a’poOHOro mytu oOMeHa
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Peakuuu matpuyHoro cuHTe3a. [IpUHIMI KOMIUIEMEHTApHOCTH B PpEaKLHUAX
MaTPUYHOTO cuHTe3a. Peann3anus HaciaencTBeHHOM nHpopMmaruy. ['eneTrnueckuii
KoJI, ero coucrBa. Tpanckpumnuusa — Marpuusblii cuHTe3 PHK. IlpuHnmmnsr
TPAHCKPUIILIUU: KOMILJIEMEHTAPHOCTh, aHTUIIAPAIIEIBHOCTh, ACUMMETPHUYHOCTb.
Tpancnaums u e€ stanbel. Yuactue TpancnoptHbix PHK B OuocuHTe3e Oenka.
YcnoBust OumocunTe3a Oenka. KomupoBanue amuHOkuCHOT. Pomb pubocom B
O6uocuHTe3e Oenka.

Opranu3zaiys reHomMa y IpoKapuoT U 3yKapuoT. Perymsius akTHBHOCTH F€HOB Y
npokapuot. ['unore3a onepona (P. XKakob, XK. Mano). Perymsauust oOMEeHHBIX
IIPOLIECCOB B KJeTKe. KileTouHbIi roMeocTas.

Bupycsl — HekierouHbsle (OpPMBI JKU3HH U OONMUraTHble mapasutbl. CTpoeHue
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepruodaros.

BupycHbie 3a0oneBanus uenoBeka, KUBOTHBIX, pactenuid. CIIN]J], COVID-19,

conraJibHbIC U MCIUITNMHCKHUC HpO6JI€MI)I

2.6

Knerounsnii mmkn, ero mepuonbl U perymsmusa. HWurepdaza u  MUTO3.
OcobeHHOCTH TIpOIeccoB, MpoTekaommx B uHTEpdasze. [loaroroBka KIeTKH K
nenenuto.  IlpecunreTrnueckuil  (HOCTMMTOTHYECKMI), CHUHTETHYECKUH U
MOCTCUHTETUYECKUH (IPEMUTOTUYECKUI) TepHO/Ibl HHTEP(ha3bI.

Marpuunsii cunre3 [IHK — permukanusa. Ilpuanunsr perumkanun  JJHK:
KOMIUIEMEHTAPHOCTb, ITOJIyKOHCEPBATUBHBIA CHUHTE3, AHTHUIIAPAUIEIBHOCTD.
Mexannsm permmkanuu JJHK. Xpomocomsl. Ctpoenue xpomocom. Tenomeps! u
Tenomepa3a. XpPOMOCOMHBI HAa0Op KIETKM — KapuOTHI. JIWIUIOMAHBIA U
raron bl - Habopbl XpomocoM. ['omosornunsie Xpomocomsl. IlosoBbie
XPOMOCOMBI.

Jenenne xieTkn — MuTo3. CTaguu MHUTO3a U MPOMCXOASIIUE B HUX IPOLECCHI.
Tunsl MuTo3a. KapnoknHe3 n nurokuHe3. brosornueckoe 3HaueHHE MUTO3a.
Perynsmus mutotnyeckoro nukia kiaetku. Ilporpammupyemas kietoynasi rudens
— anomnTo3.

CDYHKI_II/IOHaJ'ILHaH TCHOMHKA

3.1

OpraHI/I3M Kak OMOJIOrHYecKas CHCTeMa

OOHOKJIETOYHEIE, KOJIOHHAJIbHBIE, MHOTOKJICTOYHBIE OpraHu3Mbl u
MHOTOTKaHEBBIE OPTaHU3MBI.

dopMBl Pa3MHOKEHHUS OpPraHU3MOB: Oecrojoe (BKJIIOYas BEreTaTUBHOE) |
mosoBoe. Bumpl  O6ecmosoro  pa3MHOXKEHHUS: TMOYKOBAaHWE, CIHOPYJISIIHS,
(dbparMeHTaIus, KIOHUPOBAHUE.

[TonoBoe paszmuHosxenue. [lonoBeie kneTku, wim rametsl. Meio3. Ctaauu menosa.

[ToBenenne xpomocoMm B Meno3e. Kpoccunrosep. buonornueckuii cmMbica Meo3a




3.2

3.3

1 TI0JIOBOTO Ipolecca. Melo3 1 ero MeCTO B JKU3HEHHOM IUKJIE OPraHU3MOB.
IIpenzaponpiieBoe pazButue. l'amMeroreHe3 y »XUBOTHBIX. Il0sIOBBIE JKele3bl.
OOpazoBanue U pa3BUTHE TOJIOBBIX KiIEeTOK. CrepMaToreHe3 M OOTEHE3.
Crpoenue mojoBbIX KiIeTOK. OII0OIOTBOpEHHE U HIMOPHUOHATBLHOE pPa3BUTHUE
KHUBOTHBIX. CITIOCOOBI OTUIOIOTBOPEHUS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.
WunuBunyanpHOEe pa3BUTHE OpraHu3MoB (oHTorene3). Craaum 3MOpHOreHesa
YKUBOTHBIX (Ha mpumepe Jiarymkn). Jpoonenne. Tunsl apodnenus. OcodeHHOCTH
NpoOJeHrs MIIEKOMUTAIONIMX. 3apObIIIeBbIE JUCTKU (racTpylisilus). 3akiajaka
OpPraHoB M TKaHEW M3 3apOJbIIEBbIX JHCTKOB. B3anMHOE BIMSHUE 4YacTel
pasBUBAlOLIErocs 3apoibllia (3MOpUOHANbHAs HMHAYKLMA). 3akiaaka IJIaHa
CTPOEHMS >KMBOTHOIO KaK pE3yJbTaT HMEPApXUUYECKUX B3aUMOJECHCTBUU TE€HOB.
Bnusnue Ha »MOpHOHABHOE pAa3BUTHE PA3IMYHBIX (DAKTOPOB OKpYXkKaromien
Cpelbl.

Poct u pazButue xxuBoTHBIX. [locTaMOpronanbubIi nepuoa. [lpsmoe u Hemnpsimoe
pazButue. Pa3Butue ¢ meramopdozoM y OECHO3BOHOYHBIX U IO3BOHOYHBIX
KUBOTHBIX. buoiiornueckoe 3Hauy€HUE MPAMOrO M HEMNPSMOIO pa3BUTHUSA, HUX
pacnpocTpaHeHue B mnpupoze. Tumbl pocta KXUBOTHBIX. DaKTOPBI peryisiiuu
pocta JKMBOTHBIX M denoBeka. CTaaiuu NOCTIMOPHUOHAIBHOTO pa3BUTHUS Y
YKUBOTHBIX U 4esioBeka. [lepuopl oHTOreHes3a yenoBeka.

Pasmuoxxenue wu pasButue pacrenuwii. ['ametodur m cnopodur. Meito3 B
KU3HEHHOM TMKJIe pacreHuid. (OOpa3oBaHuMe CcIop B IIpolecce Meiosa.
'amerorenes y pacrenuil. OIUIOAOTBOpPEHHE U PAa3BUTHE PACTUTEIbHBIX
OpraHu3MoB. /[BoifHOe OIUIOI0TBOPEHKE Y IIBETKOBBIX pacTeHuil. OOpazoBaHue u

Pa3BUTHUEC CEMCHU. MexaHHu3MBbI peryjdannuu OHTOTCHE3a Y paCTeHI/Iﬁ " ) KUBOTHBIX

I/ICTOpI/IH CTAHOBJICHUA W  pPa3BUTHA TI'CHCTUKHU KaK HAYKH. OcHoBHBIC
TCHETHYCCKHE IIOHSATHS W CHUMBOJEL 1 OMOJIOrMYHBIE XPOMOCOMBI, AJIJICIBbHBIC
I'CHbI, aJIbTCPHATHWBHBLIC IIPU3HAKH, JIOMHHaHTHBIﬁ u pGIIGCCI/IBHI)II\/JI IIpHU3HAK,
roMO3uroTa, rerepo3urora, 4YucCTass JINHUA, FI/I6pI/II[LI, T'CHOTHII, (I)GHOTI/IH.
OcHoBHbBIE MCTOJABbI I'CHCTHUKU! I‘H6pPII[OJ'IOFPI‘ICCKHI>i, HHTOJIOFH‘-ICCKPIIZ,

MOJIEKYJIIPHO-T€HETUYECKUM

Monorubpuanoe ckpemupanue. [lepsbiit 3akoH MeHens — 3aK0H enHo00pa3us
ruOpuioB mnepBoro mnokosieHus. IlpaBuno nomuHupoBanus. Bropoil 3akoH
MeHngens — 3akOH paclIelyieHuss MNpu3HakoB. LluTonormuyeckne OCHOBBI
MOHOTHOPHUAHOTO CKpelrBaHus. [ umores3a 4MCcTOTH ramer.

AHanuzupyrolee ckpemuBaHue. IIpomMeXyTOuHBIM XapakTep Hacl€JOBAHHUS.
Pacmennenne npu3HakoB pY HEMTOJIHOM JOMUHUPOBAHUH.

JurnbpunHoe ckpemuBanue. Tpetuil 3akoH MeHaenss — 3aKOH HE3aBHCHUMOI'O

HaCcJICcJO0BaHUsA ITPU3HAKOB. ]_II/ITOJ'IOFI/I‘{CCKI/IC OCHOBBI I[I/IFI/I6pI/IIlHOFO



CKpEILIMBaHUS.
CueruieHHoe HacienoBanue mnpuszHakoB. Pabotst T. Moprana. CueruieHHoe
HAacJIEeA0BAHUE TI'€HOB, HAPYIICHUE CLEIUICHHUS MEXAy IeHamMu. XpOMOCOMHas
TEOPHS HACJIEICTBEHHOCTH.

I'enernka mona. XpoMOCOMHBIH MEXaHU3M OIpPEIENECHUs Moja. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbId U TETEPOraMeTHbIN MoJI. ['eHeTnueckas
CTPYKTypa IIOJIOBBIX XpomocoM. HacienoBaHue mNpU3HAKOB, CLEIUIEHHBIX C
ITOJIOM.

I'enoTun kak uenoctHas cucrema. [lnerorponuss — MHOKECTBEHHOE IEHCTBUE
reHa. MHOXKECTBEHHbBIM ajuieiu3M. B3auMOJENCTBUE HEAJUICIBbHBIX T'EHOB.

Kommnnemenrapuocts. Onucras. [lonumepus
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BzaumoneiicTBue reHoTUNa U cpebl pu hopmupoBanun (peHotuna. I3MeHYHBOCTb
Mpu3HaKkoB. KayecTBEHHbIE M KOJWYECTBEHHbIC MPU3HAKU. BBl M3MEHUYMBOCTH:
HEHaCJIEACTBEHHAs: ¥ HacJIeACTBEHHAs.

MoudukanmonHass ~ U3MEHYHUBOCTb. Poib cpeapl B (dhopMupoBaHUH
MOIM(UKAITMOHHOW M3MEeHYMBOCTH. HopMa peakiinu npusHaka. BapuanoHHbIN psijt
n BapuanuonHas kpuas (B. HMoranncen). CsoiicTBa MOAM(HUKAIIMOHHON
M3MCHYMBOCTH.

I'enorunmyeckas n3MeHYUBOCTh. CBOMCTBA F'E€HOTUITHYCCKOM M3MEHYMBOCTH. BHJIBI
TeHOTUIMMYECKON N3MEHUNBOCTH: KOMOMHATHBHAS, MyTaIllMOHHASL.

KomOuHaTtuBHAsT M3MEHUMBOCTh. MeHo3 © TIOJIOBOM TIpOIlecC — OCHOBA
KOMOHMHATUBHOH M3MEHYUBOCTU. P0oIh KOMOMHATHBHON M3MEHUMBOCTH B CO3JaHHU
TeHETUYECKOT0 pa3HooOpa3us B Mpe/iesiax OHOTO BUIA.

MyTanroHHas U3MEHYMBOCTb. BHUIbI MyTallMii: T€HHBIE, XPOMOCOMHBIE, TEHOMHBIE.
CroHTaHHBIE W WHIYLMPOBAaHHbIE MYTAalWU. S€pHbIE M IUTOIUIA3MAaTHYECKUE
Mytaiuu. COMaTHYECKUE U MOJIOBBIE MyTaIiy. [[puurHbI BOSHUKHOBEHUST MYTAIIHH.
MytareHsl W WX BIMSHHE HA OpraHU3MbL. 3aKOHOMEPHOCTH MYTAIlMOHHOTO
npouecca. 3aKOH TOMOJIOTHYECKUX PSIIOB B HacleACTBeHHOU n3MenunBoctu (H.H.

BaBI/IJ'IOB). BHCHL[epHa}I U3MCHYHMBOCTDb U HACJICIACTBCHHOCTD

Kapuotun wuenoseka. MexayHapoaHas MporpaMMa HCCIEJOBaHUSA TIeHOMaA
yernoBeka. MeToapl  HM3Yy4EHUsT TEHETMKM  YeJIOBEKa: TIEeHEAIOrMYECKHUH,
OM3HEILIOBEIN, IUTOTCHETUYCCKUH, MONYJISIITUOHHO-CTATUCTUYECKHIA,
MOJIEKYJISIPHO-TE€HETHYECKU . CoBpeMeHHOE onpeereHue TeHOTHIA:
IOJJHOTEHOMHOE CEKBEHUPOBAHHUE, TEHOTUIIUPOBAHUE, B TOM YHUCIIE C ITOMOILIBIO
[M1P-anamu3a. HacnencrBeHHble  3a0oeBaHMS  4ejoBeKa. | e€HHBIE U
XPOMOCOMHBIE 0011e3HU YEJI0BEKa. bonesnn c HACJIEICTBEHHOU
MIPEIPACTIOIOKEHHOCThI0. 3HAYCHHE MEAWIIMHCKOW TEHETUKU B MPEIOTBPAIICHUN

1 JICUCHHH I'eHEeTUYCCKHX 3a00eBanuii yeioBeka. CTBOJIOBBIE KIETKU
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JlomecTuKalus U ceseKus. 3apoXkKIeHUE CEIEeKIUU U JoMecTukauu. Yuenue H.M.
BaBuiioBa 0 IeHTpax MPOMCXOXKICHUS U MHOT000pas3usi KyJbTYPHBIX PAacCTEHHH.
Posp ceneximu B CO31aHMM COPTOB pacTeHUM M MOpoA *KUBOTHBIX. CopT, mopoza,
mTaMM. 3aKOH TOMOJIOTMYECKUX PsSJOB B HACIEACTBEHHOW u3MeHunBocTH H.U.
Baguiiosa, ero 3HaueHue ISl CEIEKIIMOHHON PaOOTHI.

Metoabl  ceneKIMOHHOW paboThl. VICKyCCTBEHHBIM OTOOp: MacCOBBIA H
WHIUBUYAIbHBIH. Ortanel KOMOMHAIIMOHHON CEJIEKIIUH. UcneiTanue
npou3BoauTeNeil Mo noroMcTBy. OTOOp IO TE€HOTUIy C IIOMOIIBI OLIEHKU
(eHoTUNa MOTOMCTBA M OTOOP 10 TEHOTHUITY ¢ moMonIbio ananu3a JIHK.
HckyccTBeHHBIN MyTareHe3 Kak METO]l CEJICKITMOHHON pa0oThl. PaqnannoHHbIi 1
XUMUYECKMH MyTareHe3 KakK HWCTOYHHMK MyTalMi Yy KyJIbTYpHBIX (opm
opranu3moB. lcnonp3oBaHME T€HOMHOIO pPEJAKTUPOBAHHA M METOJOB
pexomOuHaHTHBIX JIHK 17151 mosryueHust HCXOAHOTO MaTepraia JjIsl CeJICKIIHH.
[lonyuenne mnomumuounoB. BuyrpuBuooBas ruOpuauzaiys. bim3kopoacTBeHHOE
CKpellvBaHue, WM MHOpuauHr. HepoicTBeHHOE CKpelliMBaHMEe, WIM ayTOpPHIMHT.
I'ereposuc u ero npuuumssl. Mcnonb3oBaHue rereposuca B cenekuuu. OtnanéHHas
rubpuamsanys. [lpeogonenne Oecruionusi MEXBUIOBBIX THOpUIOB. [locTimkenus

CEJICKLIMU PACTEHUI U YKMBOTHBIX

3.7

4.1

OOBEKTHI, UCIOIB3YEMbIE B OMOTEXHOJIOTUH, — KJIIETOUHBIE U TKAHEBbBIE KYJIbTYpHI,
MHUKPOOPIaHU3MBbl, HUX  XapaKTepUCTHKA. TpaJulMOHHAs  OMOTEXHOJIOTHSL:
xjie0oneyeHre,  MOJy4eHHE  KUCIOMOJOYHBIX  HPOJIYKTOB,  BUHOJENIHE.
Muxkpobuonornyeckuii  cuHTe3. OOBEKTH MHUKPOOHOIOTHYECKUX TEXHOJOTHI.
[IpousBoncTBO ~ Oenka,  aMUHOKHMCIOT M BUTaMMHOB.  VcKyccTBEHHOE
OILUIONOTBOpPEHUE. PEKOHCTPYKIMA SHIEKICTOK W KIOHUPOBAaHUE >KMBOTHBIX.
Mertox TpaHCIUTAHTAUUU SAEP KIETOK.

XpoMOCOMHass M Te€HHas HWHXKEHepusa. VICKyCCTBEHHBI CHHTE3 TIe€Ha |
KoHCcTpynpoBanue pexkomOuHaHTHbIX JIHK. JlocTmkeHus W MepCreKTUBBI
XpPOMOCOMHOW M TeHHOM WH)XeHepuu. MeaumnuHckue OUOTEXHOJIOTHH.

Hcnons30BaHHE CTBOJIOBBIX KJIETOK
Cucrema u MHOFOO6paSI/Ie OpTraHHU4Y€CKOIro Mmupa

buonornyeckoe  pasHooOpazue  opranu3moB.  CoBpeMeHHas  cucTeMa
opranudeckoro wmwupa. IlpuHiunel kimaccudukanuu opraHu3mMoB. OCHOBHBIC
CUCTEMATHYECKHE TPYIIILI OPTaHU3MOB.

OCOOEHHOCTH CTPOCHUS U JKU3HEAEATEIHOCTU OJIHOKJIETOYHBIX OPraHU3MOB.
bakrepuu, apxeu, 0HOKJIETOYHbIE T'PUObI, OJHOKIETOUYHbIE BOJOPOCIH, APYyrUe
IIPOTHUCTHI. KononnanbHbie OpraHHu3MBlI. JIBI/I)KGHI/IG OOHOKJICTOYHBIX OPTraHU3MOB!
amMEOouHOE, KT'YTUKOBOE, PECHUYHOE. 3allUTa Y OAHOKJIETOYHBIX OpPraHU3MOB.

Pa3,[[pa)i(I/IMOCTB Y OAHOKJICTOYHBIX OPraHU3MOB. Takcucer
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4.3

4.5

4.6

MHorokJjieTouHble pacTeHUs. B3auMOCBA3b YaCTEH MHOTOKJIETOYHOI'O OpraHU3Ma.
Tkanu, opranbl ¥ CUCTEMbl OPraHOB MHOTOKJIETOYHOIro opranusma. OpraHuszm
Kak enuHoe uenoe. TkaHum pacteHuid. Tumbl pacTUTEIbHBIX TKaHEM:
oOpasoBarenbHas, IOKPOBHAs, MPOBOAMAIIAS, OCHOBHAs, MEXaHHYECKasl.

OcobenHocty cTpoeHUs, PYHKIUN U pacMoIOKEHUS TKaHEH B OpraHax pacTeHHMA

BereraruBHble U TeHepaTUBHBIE OpraHbl pacTeHU. @YHKIIMU OPraHOB U CHUCTEM
opranoB. Kapkac pactenuil. J[BUKEHHE MHOTOKJIETOYHBIX PACTEHUI: TPONIU3MBI U
Hactud. llorjomieHue BOABI, YIVIEKUCIOTO Tra3a M MHUHEPAIbHBIX BEIIECTB
pactenusimu. [lpixanue pacrenuid. Auddysus razoB yepes3 MOBEPXHOCTb KIETKH.
TpancriopTHble cucTeMbl pacTeHui. Bbinenenwe y pacreHuid. 3ammura y
MHOTOKJIETOUHBIX pacteHuid. Kyrukyna. CpenctBa MacCMBHOW M XMUMHUYECKOM
3amuThl. OUTOHIIMIBI.

PazgpaxxumocTs M perynsinius y opraHu3mMoB. Pa3zgpakumMocTh M peryisuus y

MHOTI'OKJICTOYHBIX paCTCHHfI. PocToBrIe BeliecTBa M UX 3HAYCHHUE

MHOroKk/IeToYHble  KMBOTHbIE.  B3aMMOCBs3b  4acTe€il  MHOTIOKJIETOYHOTO
opraHnusma. TKaHI/I, Oopranbl 1 CUCTCMbI OpPraHOB MHOI'OKJICTOYHOI'O OpraHuU3Ma.
Opranusm kak eauHoe 1enoe. ['omeocrtas. TkaHU KUBOTHBIX U 4YeIOBEKa. THIIBI
KUBOTHBIX TKaHEH: SNUTENHalbHAs, COCIWHUTEIbHAs, MBIIICYHAs, HEpBHas.
OcoOenHoctu cTpoeHMs, (YHKUMA U paCMONOKEHUsS TKaHEH B OpraHax

JKHUBOTHBIX U YCJIOBCKA

Opranel U cUCTEMBI OPraHOB JKUBOTHBIX. DYHKIIMN OPraHOB U CUCTEM OPIAHOB.
Omopa Tena opraHu3moB. CKeleTbl OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX
XKUBOTHBIX. HapyXHblil 1 BHyTpeHHMH ckeneT. CTpOeHHE U THUIbl COCTUHEHUS
KOCTEH.

JIBM>KEHHE MHOTOKJIETOYHBIX >KMBOTHBIX. IIuTanue sxuBoTHBIX. IluTanume
MTO3BOHOYHBIX JKUBOTHBIX. JlbIxaHue KUBOTHbIX. KokHoe npixanue. XKabepHoe u
JIETOYHOE JIBIXaHHUE.

JlpIxaHW€ IO3BOHOYHBIX JKMBOTHBIX. OBOJIOLMOHHOE YCJIOXXHEHHE CTPOCHUS
JNErKUX MO3BOHOYHBIX XMBOTHBIX. JlpIXaTenbHasi cucTemMa 4esioBeka. MexaHu3M
BEHTWISIMKM JIETKUX Yy NOTUI W MIEKONUTAIOMMX. TpaHCHOPT BELIECTB Y
opranu3moB. TpaHcmopT BemecTB y XMBOTHbIX. KpoBeHOcHas cucrema u eé
opranbl.  KpoBeHocHas  cucreMa  TIO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpOBOOOpalieHusl. OJBOJNIOIMOHHBIE  YCIOXKHEHUS CTPOEHUS KPOBEHOCHOM
CHCTEMBI MO3BOHOYHBIX JKMBOTHBIX. BblieneHue y opraHu3zMoB. Beienenue y
XKUBOTHBIX. COKpaTuTEnpHble Bakyosd. Opransl BoiaeneHus. CBsA3b MOJIOCTH TeNa
C KPOBEHOCHOW M BBIJIEIUTEIbHOW CUCTEMAMH. BblieneHue y MO3BOHOYHBIX
KUBOTHBIX. 3allldTa Yy MHOTOKJETOYHBIX JKUBOTHBIX. IIOKpoBBI U uX

MIPOU3BOIHBIC.
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PaznpaxxuMocTh U perymsiust y opranu3MoB. Pa3apakxiuMocTh Yy OJJHOKJIETOYHBIX
opranu3mMoB. Takcuchl. Pa3apakuMOCTh W PEryJslus y MHOTOKICTOYHBIX
pactenuii. PocToBbie BelecTBa U MX 3HAYCHUE.

HepBHast cucrema u peduieKTOpHasi peryJisiusi Y MHOTOKJICTOYHBIX KHBOTHBIX.
HepBHas cuctema u e€ oTJesnsl. DBOIIOIMOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOM
CUCTEMBI y KUBOTHBIX.

Pazpabotka anroputmMoB u mnporpamMMm s 3¢GHEKTUBHON (HYHKIIMOHATBLHOMN
AQHHOTAIlUM ~ TE€HOMOB,  TPAHCKPUIITOMOB,  IPOTEOMOB, MeTab0JI0MOB

MHUKPOOPIraHU3MOB, PACTEHUMN, )KUBOTHBIX U YEJIOBEKA
OpraHusMm 4enoBeKa U €ro 310pOBbE

Opranbl ¥ cUCTEMBI OPTaHOB yenoBeka. OTAesbl TOJIOBHOTO MO3ra M03BOHOYHBIX
KHUBOTHBIX. Peduekc u peduiekropHas nyra. be3ycrnoBHbIE U yCIOBHBIC
peduexcel. I'ymopanbHast peryiasiuss U SHAOKPUHHAs CHCTEMa JKUBOTHBIX U
yesioBeKa. JKene3bl SHAIOKPUHHONM CUCTEMBI U MX TOPMOHBI. /IeficTBHE TOPMOHOB.
B3anMocCBsI3p HEpPBHON W HHIOKPUHHOW cucTeM. [ wmmoTamamo-runodusapHas

cucrema. Pediekc u pednexropHas ayra. be3ycinoBHbBIE B YCIOBHBIC PEQIICKCHI

5.2
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3amuTa opraHuzMa ot OosezHel. IMMmyHHast cuctema venoBeka. KiieTouHblil u
TYMOPJIBHBIA MMMYHHTET. BpOXXAEHHBINA, NPHOOPETEHHBIN CHEUPHISCKHI
umMmyHuTeT. Teopuss  KIOH&JIbHO-CeleKTUBHOro uMMmyHutera (IL.Dpunux,
®.M.bepuer, C.ToneraBa). BocnamurenbHble OTBETHl OpraHu3sMoB. Poib

BPOXIEHHOTO UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JIeBaHUIA

KpoBeHocHast cucrema u e€ opransl. Cepale, KpOBEHOCHBIE COCY/ABI U KpPOBb.

Kpyru xpoBooOpaiienus. Pabora cepaiia u e€ perynasuus
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Jpixanue yenoBeka. uddysus razoB yepe3 MoBEpXHOCTh KIETKH. JlpIxaTenpHas
cucteMa deloBeka. JlpIxarenmpHas TOBEPXHOCTb. Perynmsamusi  JIbIXaHUS.

JIpIxaTeabHbIe 00BEMBI

5.5

5.6

[MumeBapurenbHas cucremMa uenoBeka. OTHenbl MUIIEBAPUTENIBHOTO TPAKTA.
[InmeBapuTenbHble  XKene3bl.  BHYTpHUIIOIOCTHOE M BHYTPHUKIJIETOYHOE
MUIIeBapeHne

ITokpoBel M wux mnpousBoiaHble. Oprasbl BbiaeneHus. Ilouku. Crtpoenue u
¢byHkmoHupoBanue HeppoHa. OunpTpanus, cekpenus U 0OpaTHOE BCAChIBAHUE

KaK MEXaHU3MbI pabOThl OpraHoB BbleseHus. OOpazoBaHuEe MOYH Yy YETIOBEKa

5.7

HBI/I)KGHI/IG JelloBeKa: MbImieuHass cucreMa. CKeleTHBIC MBIIIOBI WU HUX pa60Ta.

CTpoeHHEe U TUITBI COEAMHEHUS KOCTEU

Teopus sBomronnu. Pazsutre xu3Hu Ha 3emiie

6.1

OpomtorimonHas  Teopuss Y. Jlapsuna. IIpenmochbuiku — BO3HUKHOBEHHS

AapBUHHU3MA. Kuznp n Hay4dHasA ACATCIbHOCTb 4. I[apBI/IHa.



JiBmkymue cuiibel 3Botonuu BUaoB no Y. JlapBuHy (BbICOKasi MHTEHCHBHOCTh
pa3sMHOXKEHHsT OpraHU3MOB, HACJEICTBEHHAas W3MEHYMBOCTh, Ooprba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBINH 0TOOD).

Odopmnenne cunTernyeckor teopuu sBomronuu (CTD). HelitpanbHas Teopwus
sBomtorun. CoBpeMEHHAs HBOJIOIMOHHAS OMOJOrus. 3HaYCHHUE BOIOIMOHHOMN

Teopuu B GOPMUPOBAHUN €CTECTBEHHO-HAYYHON KapTHHBI MUPA

6.2

[Tonmynsimuss Kak ayeMeHTapHas enuHuua 3BoolMH. COBpEMEHHBIE METOJIbI
OLICHKM TI'€HETHYECKOTO pa3HOOOpa3usi U CTPYKTYpbl HONyJsuuid. M3meHeHue
reHooHAa MOMYJSIIMK KakK 3JIEMEHTapHOE SBOJIIOIMOHHOE SBJIEHUE. 3aKOH
reHeTudeckoro pasHoBecus k. Xapau, B. BaiinOepra.

OnemeHTapHbIe (QAKTOpPhl (ABHIKYIIME CHIIBI) OSBONIONUU. MyTalMmOHHBIN
nporecc. KomOunatuBHas wu3MeHuMBOCTh. Jlpeiidp reHoB — ciyuaiiHble
HEHANpaBIEHHbIE HM3MEHEHUS 4YacTOT ajuieleil B momymsauuax. Oddexr
OCHOBATEJIS. Murparuu. W3onsmus TOTYJISLIAMN: reorpaduueckas
(mpocTpaHcTBeHHas ), Orogoruyeckas (penpoyKTUBHA).

EctectBennbiii  orOop — HampaBimsoomuid  ¢dakrop dBomouud. Dopmbl
€CTECTBEHHOTO  OTOOpa: JBIDKYIIMH, CTaOUIU3UPYIOIIUH, Pa3phIBAIOLINI
(mm3pynTuBHEI). [TonoBoi 0TOOD.

[IpucnocoOIeHHOCTh ~ OpPraHU3MOB  KaK  pE3yJlbTaT  MHKPOIBOJIOLUH.
BosnukHOBeHHe — mpucriocoOneHuid y  opraHu3MoB.  Apomopdo3bl U
uanoanantauuu. [lpumepsl npucnocobneHuit y opranu3mMoB. OTHOCUTEIBHOCTh
MPUCIIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepum u cTpykrypa. BupmooOpasoBaHue Kkak —pe3yibTaT
MUKposBoJtolu. M3omsamus — kirodeBoil dakrop BumooOpazoBanus. Ilytu u
CHIOCOOBI BUJI000pa30BaHUS: aJJIoNaTpPUIECKOoe (reorpaduueckoe),
CUMIIaTPUYECKOE  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (MOJIUIUIOUIU3AIIHS,
rudpuansaiys). JJMTenbHOCTh 3BOIIOLUOHHBIX ITPOLECCOB.

MexaHu3mbl GOPMHUPOBAHUS OHOJIOTHYECKOTO pa3HOOOpa3usl.

Ponp 3BOMIOLIMOHHON OMOJIOTMM B Pa3pabOTKe HAy4YHBIX METOJIOB COXPAaHEHMS
O0ropazHooOpazusi. MUKpPOIBOIIONMS U KOIBOJIOIMS TMApPa3uTOB U HX XO35ECB.
Mexanu3mbl pOpMHUPOBAHUS YCTONUHMBOCTH K AaHTUOMOTHUKAM U CIIOCOOBI O0PHObI

C HeH

6.3

Metoapl u3ydeHUsT MaKpOAIBOJIONUHU. [laleoHTONIOrMYEeCKue METOMIBI M3YyUCHHS
sBoonmi. [lepexonubie Gopmbl 1 PUIIOTEHETHYECKHE PSABl OPTaHU3MOB.
buoreorpaduyeckue Meroap! u3ydeHus sBomonun. CpaBHeHue (Gruopsl U GayHbI
MaTepUKOB M OCTPOBOB. broreorpaduueckue odaactu 3emin. Buasi-sHneMuxu u
PEUKTHI.

3M6pI/IOJ'IOFI/ILICCKI/IC u CpaBHI/ITeJ'ILHO-MOp(I)OJ'IOI‘I/I‘{CCKI/Ie MCTOAbI H3YUCHUSA
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SBONIOUMU. ['€HEeTHYeCKHEe MEXaHU3Mbl 3BOJIIOIMM OHTOTE€HE3a W TMOSBIICHUS
OBOJIIOIIMOHHBIX ~ HOBIIECTB. | OMOJIOTHYHBIE W  AQHAJNOTUYHBIE  OpPTaHbI
Pynumenrtapuble  opraHbl M aTaBU3Mbl.  MOJEKYISIPHO-T€HETHYECKHE,
OMOXMMHYECKHEe M  MaTeMaTU4YeCKMe  METOJbl  U3YYEHHUS  DBOJIOLUU.
I'omonornunbie TeHbl. COBPEMEHHBIE METOMBI MOCTPOSHUS (PHIOTEHETHYSCKIX
JIEPEBbEB.

XPOMOCOMHBIE MYTAI[MH U IBOJIIOIHS TEHOMOB.

OO6mue 3akoHOMEpHOCTH (MpaBuia) 3BojronuU. HeoOpaTUMOCTh 3BOJIOLUU.

AnanTtuBHas paguanus. HepaBHOMEpHOCTb TEMIIOB 3BOJIIOLUN

Hayunble rumoTe3sl MNPOUCXOXKIACHUS KU3HUM Ha 3emiie. AOHOreHe3 U
naHcnepMmus. JloHay4Hble IPEACTaBICHUS O 3aPOKICHUM KU3HU (KPEaLlMOHU3M).
'unoTe3a MOCTOSHHOTO CaMO3apOXK/IEHUS KU3HU U €€ ONPOBEPKEHUE ONbITAMHU
®. Penu, JI. Cpnamwrannanu, JI. Ilactepa. IlpoucxoxnaeHue KuU3HU U
acTpoOHOJIOTHS.

OcHoBHbIE 3Tallbl HEOpraHUYecKoM sBoitouuu. [lmanerapHas (reosornyeckas)
IBONIIOLIMSI. XHMHUYEcKash DBOJIONUA. AOHMOTeHHBI CHHTE3 OpraHMYeCcKHX
BeulecTB u3 Heopranuyeckux. Ombir C. Mumnepa u I'. FOpu. O6pazoBanue
nosnMepoB U3 MoHoMepoB. KoanepBarnas runoresa A.M. Omapuna, rumoresa
nepsuuHoro OynboHa JIk. XonpneitHa, reHetuueckas runoresa [. Mémnepa.
Pu6o3umsbr (T. Yek) u rumotesa «vupa PHK» VY. I'mnbGepra. @opmupoBanue
MeMOpaH U BO3SHUKHOBEHHE MPOTOKIIETKH.

Uctopus 3emnu u meroapl e€ usyudeHus. Vckomaemble OpraHWYecKHE OCTAaTKH.
I'eoxpononorust u e€ Meronsl. OTHOCUTENbHAs M a0OCONIOTHAs T'€OXPOHOJIOTHSL.
I'eoxpoHosIornueckas mkasa: 0HbI, Apbl, HEPUOBL, JTOXH.

HavanpHble sTansl oprannueckoil sBomonuu. [losBieHne u 3BONIONMS MEPBBIX
KJIETOK. OBoONIONMa MeTabonu3Ma. BoO3HUKHOBEHHE TIEPBBIX IKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIIIIEHKU KaK aHaJIOr MEepPBbIX Ha 3eMJie COOOIIECTB.
CrpomaronuTsl. [IpokapruoThl U 2yKapHOTBHI.

[Tpoucxoxxaenue 3ykapuoT (CUMOHMOTeHe3). DBOIIOIMOHHOE IPOUCXOXKICHUE
BUpycoB. IIponcxokeHne MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HukHOBeHHE
OCHOBHBIX T'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tamlbl 3BOJIONMU BBICHIMX pacTeHUi. OCHOBHBIE apoMOp(O3bI
pactenuid. Bbixox pacrenuit Ha cyumry. IlosBieHue CHOpOBBIX pacTeHHH U
3aBoeBaHne MMM cymHd. CeMmeHHble pacTeHus. [IponcXoxkaeHHe IBETKOBBIX
pacTeHui.

OcHOBHBIE 3Tamlbl 3BOJMIONMU SKUBOTHOTO Mupa. OCHOBHBIE apoMop(do3bl
KHUBOTHBIX. Bensckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIIEHUE COBPEMEHHBIX
tumnoB. [lepBrie XOpaoBbIe )XKUBOTHBIE. JKU3Hb B BOJE. DBOJIONUS TTO3BOHOYHBIX.

[Ipoucxoxaenne ampubuii u pentwiuid. [IporcxoxxaeHre MIEKONMUTAIOMUX U
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ntun. [lpuamun xmodeBoro apomopdo3a. OcBoeHue OECIO3BOHOYHBIMU U
MMO3BOHOYHBIMH JKUBOTHBIMU CYIIIH.

PazuTune xu3HM Ha 3eMiie 1O 3paM U IepuoAaM: apxeu, MpoTepo30M, majaeo30u,
Me30301, KaiHO30H. OOmas XapakTepUCTHKAa KIWMaTa M TEOJOTHYSCKUX
nporieccoB. [TosiBIeHNE U paclBeT XapaKTEPHBIX OPTaHU3MOB. YTJI€00pa30BaHHE:
€ro YCJIOBHSI U BIUSHUE HA Ta30BBIA COCTAaB aTMOC]EpHI.

MaccoBble BBIMHUPAaHUS — 3KOJOTHYECKHE KPHU3UCHl mpoiuioro. [Ipuuunbl u
CIIEJICTBUSI MacCOBBIX BbIMHpaHU. COBPEMEHHBII 3KOJIOTUYECKUN KPHU3UC, €ro

0COOEHHOCTH

Pasnenst m 3agaum anTtpomosnoruu. Meronsl aHTpomnosiornd. (CTaHOBIIEHHE
IIPEICTAaBICHUH O MPOUCXO0KIEHUH ueoBeka. COBpeMEHHbIE HayYHbIE TEOPUU.
CxoncTBO 4yenoBeKka C KUBOTHBIMH. CHUCTEMATHUYECKOE IMOJIOKEHUE YEIOBEKa.
CBuzerenbcTBa  CXOACTBA  YEJIOBEKA € JKMBOTHBIMHU:  CPAaBHUTENIBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTUYECKHE, (U3HOJIOTO-OMOXUMHUYECKHE,
noBeieHueckue. OTInyms yenoBeka oT KUBOTHBIX. [IpsAMOX0XKIeHre U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPON CUTHAJIBHON
CHUCTEMBI.

JlBmwxyne cuibl ((akTopsl) aHTPONOreHe3a: OWOJIOTHYECKHE, COLHAIBHEIC.
CooTHoteHrne OMOIOTHYECKUX U COLMAIBHBIX (PAKTOPOB B aHTPOIIOTEHE3E.
OcCHOBHBIE CTaluM aHTPOIIOTreHEe3a. ABCTPAIIONUTEKU — ABYHOTHE MIPEIKH JIIOJIEH.
UYenoBek  yMenblil, IEpBbIE  H3TOTOBJIEHUS opyauil Tpyna. UYenosek
MPSMOXOJIAIIMNA U TEpPBBIA BBIXOA JroAeH 3a mpenensl Adpuku. Yemosex
reiienb0epreckuii — oOuUi NpPeJoK HeaHAEepPTalbCKOro YellOBEeKa M 4YesloBeKa
pazymHOro. YenoBek HEaHIEPTAIBCKUM KaK BUJ JIIOJEH XOJIOAHOIO KiIUMarTa.
YenoBeKk pa3yMHBIII COBPEMEHHOIO THUIIA, JEHUCOBCKUH YEJIOBEK, OCBOCHHE
KOHTHMHEHTOB 32 MpenenamMu AQpuku.

DOBONIOIUS COBPEMEHHOIO uesnoBeKka. EcTecTBeHHBI OTOOpP B HOMYJNSLMSIX
yenoBeka. MyTanMoHHbI nporiecc U noaumopdusm. [lomynsnnoHHbIE BOJHBI,
npeiid reHoB, MUrpanus U «3(QQHEKT OCHOBATENA» B MOMYJISLHUIX COBPEMEHHOTO
YesioBeKa.

Yenoseueckne pacel. Ilonstme o pace. bonpmme pacel:  eBporeougHas
(eBpasmiickasi), aBcTpaJlo-HerpoujHas  (dKBaTOpHalbHAasg), MOHIOJOUIHAS
(asmaTcko-aMepHKaHCKas). Bpemss M IyTH pacceleHHs 4elloBeKa I10 IUIaHETE.
EnunctBo  uyenmoBeueckux pac. HayuHas  HecOCTOSITENbHOCTH  pacu3Ma.
[IpucnocoOaeHHOCTh 4YelloBEeKa K Pa3HbIM YCIOBHSM OKpY)XKaroIIed Cpeabl.
Bnusiaue reorpaduyeckoit cpensl M apeiida TeHOB Ha MOpP(OJIOTHIO H

(I)I/ISI/IOJ'IOFI/IIO YECJI0BCKa

OKOCHUCTEMBI U MMpUCymue MM 3aKOHOMCPHOCTHU
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Pazpnensl u 3agaun sxosioruu. CBs3b HKOJIOTUU C IPYTUMU HAYKaMHU.
Metoner skonorun. lloneBeie HaOmIOAEHHUS. OKCHEPUMEHTHI B JKOJOTHU:
NpUPOAHbIE U JiabopaTopHble. MoJenupoBaHHE€ B JKOJIOTUU. MOHUTOPUHT

OKPYIKaIOIIel Cpebl: TOKAIbHBIN, pErHOHAILHBIN U TJ100aTbHBIN

Okosorndyeckue (GakTopbl U 3aKOHOMEpHOcTH uxX JaedcrBus. Knaccudukanums
9KOJIOTUYECKUX  (PAKTOpOB: alOmoTHyeckue, OUOTUYECKHE, aHTPOIIOTCHHBIE.
OOme 3aKOHOMEPHOCTH JIEHCTBHS 3KoJOrudeckux ¢akropos. IIpaBuio
munumyma (K. Ilnpenrens, 0. JIu6Gux). TonepaHTHOCTh. DBpUOMOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

AbGuoTtndeckue ¢aktopel. CBET Kak sKojoruyeckuii (akrop. JleicTBue pasHbIX
YYacCTKOB COJIHEYHOT'O CIIEKTpa Ha OpraHu3Mbl. OKOJOTMYECKHE TIPYIIIbI
pacTeHMil M JKUBOTHBIX [0 OTHOLIEHMIO K cBeTy. CHUrHajibHas poJib CBETa.
doTonepruoausm.

Temnmepatypa kak oskojorumdeckuii ¢akrop. JlelicTBue TemmepaTtypbl Ha
opranusmsl. [ToMkuIOTEpMHBIE U TOMOHOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHbBIE U
CTCHOTEPMHBIE OPTaHU3MBI.

BrnaxHnocts kak skonorndeckuit ¢akrtop. Ilpucnocobnmenus pacteHMid K
noJIepKanuio BoxHoro Oamanca. Kimaccudukamusi pacTeHWid 1O OTHOIICHHUIO K
BoJie. [Ipucmocobenns >KUBOTHBIX K H3MEHEHHIO BOJTHOTO PEKUMA.

Cpenpl oOuTaHMs OpPraHM3MOB: BOJHAs, HA3E€MHO-BO3/YILIHAs, IOYBEHHas,
ryOMHHAs  NOJNOYBEHHAs, BHYTpPUOpPraHuW3MeHHas. (DPU3MKO-XUMHUYECKHUE
OCOOCHHOCTH Cpell OOMTaHMsS OpraHu3MoB. l[lpucnocobieHuss OpraHuzMoB K
KHU3HU B Pa3HBIX Cpe/Iax.

buonoruueckue putmsl. BHenHue u BHyTpeHHHE pUTMBL. CyTOYHBIE U TOJUYHBIE
putMbl. [IprcrnocoOIeHHOCTh OPraHU3MOB K CE30HHBIM HM3MEHEHUSM YCIOBUM
KU3HU.

XKuznennnie popmbl opranusmoB. [loHsTHe 0 xu3HEHHON (Qopme. Ku3HEHHbIE
(GopMBI pacTeHMI: JepeBbs, KyCTApHUKU, KYCTaPHUYKH, MHOTOJICTHHE TPaBBI,
oJHOJeTHUE TpaBbl. JKuzHeHHbIE (POPMBI KUBOTHBIX: THIPOOUOHTHI, T€OOUOHTHI,
a’poOnoHTBI. OCOOEHHOCTH CTpOEHUS U 00pa3a )KU3HHU.

buotnueckue ¢akropsl. Buapl OMOTHUECKHX B3aMMOJCHCTBHUI: KOHKYPEHLHS,
XHUIHUYECTBO, cUMOKMO3 U ero (opmel. [lapazutusMm, xoomnepauus, MyTyaausM,
KOMMEHCAJIN3M (KBapTUpaAHTCTBO, HaxJeOHUYECTBO). Herpoduueckue
B3auUMOJecTBUS  (Tonmuueckue, (Qopuueckue, (¢dabpuueckue). 3HaUeHUE
OMOTHMYECKMX B3aUMOJEHUCTBUN U CYIIECTBOBAHHSA OPraHU3MOB B Cpele

oOWTaHUs. HpI/IHL[I/IH KOHKYPCHTHOI'O UCKJIFOUCHUA

7.3

OKOJIOTUYECKHE XapaKTEPUCTHUKU TTOMYJIAIHUN. HOHYJ'ISIHI/ISI Kak Ouoyornyeckas

cucremMa. Posib HEOTHOPOTHOCTH Cpejibl, PU3MUECKUX OAphepOB U OCOOEHHOCTEH
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OuoJoTUM BHIOB B (DOPMHPOBAHHUH MPOCTPAHCTBEHHON CTPYKTYPHI MOMYJISIU.
OcHOBHBIE TOKa3aTeNu MOMYJSUUU: YUCIECHHOCTb, IUIOTHOCTb, BO3pAacTHas WU
MOJIOBasg CTPYKTYpa, POKIAEMOCTb, HPUPOCT, TEMII POCTAa, CMEPTHOCTb,
MHUTpaLUs.

Dkoyioruueckas CTpykrypa mnonyisuud. OIEHKa YHUCICHHOCTH TOIYJISIUU.
JluHaMuKa nOmymsuuu U €€ peryisuus. buoTudeckuil NOoTeHIUaN MOIYJISLUH.
MogaenupoBanre JaWMHAMUKKA —nonyisinud.  KpuBble pocta  YKMCIEHHOCTH
nonynsauuu. KpuBble BbDKUBaHUS. Perymnsiusi 4MCICHHOCTH MOMYJISUUNA: pOJb
(akToOpoB, 3aBUCANIMX H HE 3aBUCANIMX OT IUIOTHOCTH. OKOJIOTUYECKUE
cTpateruu BUJOB (r- u K-cTparerun).

[Tonsatne 00 »3KoNOTMYECKOW HUINE BUAa. MectooOuTanue. MHoromepHas
MoJenb 3Kkojorndeckod Humm Jk.M. XarunmHcona. Pazmepbl 3KOJOTHMYECKOH
Huiy. [loTeHnmanbHas 1 peaaTu3oBaHHAs HUIIIH.

Bun kak cucrema nomyssinui. Apeansl BHJIOB. BuIpl M MX KU3HECHHBIE
cTpaTeruyd.  3aKOHOMEPHOCTHM  TOBEICHUS W MHUIpPAIlMid  YKUBOTHBIX.

buonornueckue nHBa3zun JYKCPOAHBIX BUIOB

CooOmiectBa opranu3MoB. buonenos u ero crTpykrypa. CBs3u Mexay
opraHu3mMamMu B OuoIleHO3e. JKOocHCTeMa Kak oOTkpbiTas cuctema (A.J[x.
Tencnu). OyHKIIMOHAIBHBIE OJOKW OpPraHU3MOB B JKOCHCTEME: IMPOMYIEHTHI,
KOHCYMEHTBI, peayueHTbl. Tpodudeckue ypoBHH. Tpoduyeckue 1enu U CETH.
Abuotnyeckue 61m0ku 3KocucteM. [TouBbl M mibl B 3KocucTeMax. Kpyrosopot
BEIIIECTB U MOTOK YHEPTUU B SKOCUCTEME.

OcHOBHBIE TIOKa3aTeNM IKOCUCTEMBI. buomacca u mpOayKIusa. DKOJOTUYECKUE
MIUPaMHUJIbI YUCEN, OMOMACCHI U DHEPTHH.

HanpaBneHHble 3aKkOHOMEpHBIE CMEHBI COOOIIECTB — CyKieccuu. [lepBuuHbie u
BTOPUYHBIC CYKIIECCUM W WX TMPUYUHBL. AHTPONOTE€HHBbIE BO3JACHCTBHS Ha
cykneccun. KimmmakcHoe coobmectBo. bropaznooOpasue u moiaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpuponHble 3KOCUCTEMBI. AHTPONOTE€HHBIE HKOCHUCTEMBI. ATPO3KOCUCTEMA.
ArporieHos. Paznuanst Mex 1y aHTpOIIOT€HHBIMU U TPUPOTHBIMH SKOCHUCTEMaMH.
Ypboskocucrembl. OCHOBHbIE KOMIIOHEHTHI YpOoakocucteM. ['opojckas ¢iopa u
¢dayna. CuHaHTponU3alus TOpoACcKoi (ayHbl. bruonornueckoe u X03sIiiCTBEHHOE
3HAYEHUE arpodKOCHCTEM M YpOOIKOCHUCTEM. 3aKOHOMEPHOCTH (OPMHUPOBAHUS
OCHOBHBIX B3aUMOJICHCTBUI OPTraHU3MOB B SKOCUCTEMAX.

[Tepenoc sHeprun U BEIECTB MEXIY CMEKHBIMH 3KOCUCTEMaMU. Y CTOMYMBOCTh
OpraHu3MOB, TMOMYJSIIIUA W SKOCHUCTEM B YCIOBUSX €CTECTBEHHBIX W

AHTPOINIOT€HHBIX BO3ICUCTBUN

buochepa — oOmemnnanerapHas o0onouyka 3eMiHM, TA€ CYIIECTBYET WU
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cyliecTBoBana ku3Hb. YueHue B.M. Bepnaackoro o Ouocdepe. ObGmactu
6uocdeps u e€ coctas. KuBoe BeriecTBo 6rocdepsl U ero pyHKIUH.
3akoHOMEPHOCTH cyliecTBoBaHus Ouochepsl. OcobeHHOCTH Ouochepsl Kak
rimo0anbHOM  dKOocUCTeMbl.  J[MHamuueckoe  paBHOBecue B Oumocdepe.
KpyroBopotbl BemiecTB M OHOr€OXMMHUYECKME LUKl (yryiepoja, a3oTa).
PurmuunOCTS siBNICHMIT B Onochepe.

3onanbHOCTh OMocheprl. [lonarne o 6uome. OCHOBHBIE OMOMBI CYIIW: TYHJIpa,
XBOWHBIC Jieca, CMCIIAaHHBIE W IIMPOKOJMCTBEHHBIC Jieca, CTEIH, CaBaHHBI,
MyCTBIHM, TPOIMYECKHE JIeca, BBICOKOTOpbA. Kimmar, pacTHTENbHBIA H
KUBOTHBI MUp OMOMOB CYIIIH.

CrpykTypa U (YHKIHS XKHBBIX CHCTEM, OLIEHKA MX PECYpCHOTO MOTCHIMANa U
onocdepHbIX QyHKIUN

DKOJIOTHYECKHE KPU3UCHI M UX MPUYMHBL. Bo3jeicTBre yenoBeka Ha Ouocdepy.
3arpsi3HeHUe BO3AYIIHOM cpenpl. OXpaHa BO3AyXa. 3arpsi3HEHUE BOJHOM Cpebl.
Oxpana BogHBIX pecypcoB. Pa3pymenne mousel. OXpaHa MOYBEHHBIX PECYPCOB.
W3meHeHne kaumara.

AHTpOIOTreHHOE BO3JICHCTBHE HAa PACTUTEIBHBIA M KUBOTHBIH Mup. Oxpana
pPacTUTENLHOTO M XUBOTHOTO Mupa. OCHOBHBIE MPHUHIUIBI OXPAaHbI MPUPOIHI.
Kpacubie xaurun. Ocobo oxpansembie npupoansie tepputopun (OOIIT).
Borannveckue caibl U 300JI0THYCCKHE TTAPKH.

OCHOBHBIC TPUHIUIBI YCTOWYMBOTO PA3BUTHUS YEIOBEUECTBA U IPHPO/IBL
PammonanbHOE  MPHPOJOINONB30BAaHME W COXpaHEHHE  OMOJIOTHYECKOTO

pazHooOpa3zus 3emin



YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* buonorus. buonornueckue cucremsl U npoiieccsl; 10 kiace. yriay0iaeHHoe
oOyuenue TepemoB A.B., Ilerpocosa P.A. O61iecTBO ¢ OrpaHUYEHHOM
oTBeTCTBeHHOCTHIO « 1O MHEMO3MHA»

* buonorus. buonornyeckue cucteMsl U Tiporiecchl; 11 kiacc. yriryoiaeHHoe
o0yuenue. TepemoB A.B., Ilerpocosa P.A. OO011ecTBO ¢ OrpaHUYEHHOMN

oTBeTCTBeHHOCTHIO « IOl MHEMO3MHA»

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

Mertoauueckoe nocobue. buonorus. 10 knace yriny0n€nubiii ypoens (2023 r.)
https://edsoo.ru/2023/10/30/metodicheskoe-posobie-biologiya-10-klass-
uglublyonnyj-uroven-2023-g/?ysclid=mqi9wc1fwb630120299

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://www.yaklass.ru/p/biologia/11-klass/

https://foxford.ru/
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