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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma o yue6HOMY npeamMety "buosorus” (nanee - 6Mo0THs) HA YPOBHE CPEIHETO
obmiero oopazoBanus paspadorana Ha ocHoBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-03
«O06 obpazoBanuu B Poccuiickoit ®enepanmm»y, ®I'OC COO, Konmenuuu mnpenogaBaHus
yuebHoro npeamera «bruoNOrus» U OCHOBHBIX IMOJIOKEHUN (penepanbHOi pabodeil mporpamMmbl
BOCITUTAHHUS.

VYuebnsiii npeamer «buonorus» yrmyOnénnoro ypoBHsS wusydeHus (10-11 xmaccer)
SIBIIIETCS. OJTHUM M3 KOMIIOHEHTOB IMpeIMeTHOW obnactu «ECTeCTBEHHO-HAYYHBIE MPEAMETHD.
Cornacuo monoxenusim ®I'OC COO mnpodunpHble y4yeOHBIE MPEIMETHI, H3y4aeMble Ha
yriyOJIEHHOM YPOBHE, SIBJISIFOTCS criocoOoM auddepeHnmnanu 00y4eHus Ha YpOBHE CPETHETO
o0miero oOpa3oBaHMsl M MPU3BaHBI 00ECHEUYUTh MPEEMCTBEHHOCTh MEX]Y OCHOBHBIM OOIIUM,
CpeOHMM OOLIMM, CpeIHUM NpPOPECCHOHATBHBIM U BHICHINM O0pa3oBaHHeM. B To ke Bpems
KOKIBIA U3 3THX YYEOHBIX MPEIMETOB JOHKCH OBITh OPUEHTHPOBAH HA MPUOPUTETHOE PEIICHUE
00pa3oBaTeNbHbIX, BOCIUTATEIbHBIX M Pa3BUBAIONIMX 3a]a4, CBA3AHHBIX C MpoQopHeHTALHUEH
0o0ydJaromuxcsi U CTUMYJIHPOBAHUEM HHTEpeca K KOHKPETHOHW O00JacTH HAy4HOro 3HAHUS,
CBSI3aHHOTO C OHMOJIOTHEH, MEIUIIMHOW, SKOJOTHUEH, TCHUXOJIOTHEH, CIOPTOM WM BOEHHBIM
JIEJIOM.

[Tporpamma no yuebHOMy npeametry "buonorus" gaér mpencraBieHHe O LIETU U 3aJadax
u3ydeHus yaeoHoro npeamera «buonorusy» Ha yriyOJaEéHHOM ypOBHE, OMpeesieT 00s13aTeIbHOe
(MHBapuaHTHOE) TNPEAMETHOE COJAEP)KAHUE, €ro CTPYKTYpHUpPOBaHHME IO pas3jieiiaM U Temawm,
pacnpenenenre o KiaccaM, peKOMEHYeT MOCIe0BaTeIbHOCTh U3yUeHHs Y4eOHOTro MaTepuana
C yu€TOM MEXIIPEIMETHbIX W BHYTPUIIPEAMETHBIX CBS3€d, JIOTHMKH Yy4eOHOro mpoiiecca,
BO3PACTHBIX OCOOCHHOCTEH oOydaromuxcs. B mporpamMMe mo OMONOTHH pealn30BaH MPUHIUI
MPEEMCTBEHHOCTH C HW3Yy4YeHHEM OHOJIOTMM Ha YpPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHWs,
Onmaromaps 4yeMy IpOCMaTpHUBAaeTCs  HAIlpPaBICHHOCTh Ha  MOCIEAYyIOIlee  pa3BUTHE
OMOJIOTUYECKNX 3HAHHWM, OPHUEHTUPOBAHHBIX Ha (HOPMHUPOBAHHE €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IKOJOTUYECKOTO MBIIUICHUS, TPEICTaBICHUNA O 3I0pOBOM 00Opase >KM3HH, Ha
BOCIIMTaHUE OEpPEeKHOrO OTHOILIEHUS K OKpYyXarolled mnpupogHoil cpene. B mporpamme mno
OMOJIOTUM TaK)Ke IOKa3aHbl BO3MOXHOCTH ydeOHoro mnpenmera «buonorus» B peanu3anuu
tpeboBanuit ®PI'OC COO k MiIaHUPYEMBIM JMYHOCTHBIM, METAlpeAMETHBIM M HPEIMETHBIM
pe3ynbraTaM oOydeHHs U B (OPMUPOBAHUU OCHOBHBIX BHUJOB Y4eOHO-TIO3HABATEIHHOM
JEeSTENIbHOCTH OOydalolUXcsl MO0 OCBOEHHUIO COJEpKaHUS OuoJIornyeckoro oOpa3oBaHUS Ha
YPOBHE CpeHero o01mero oopa3oBaHus.

VY4eOHblii npeamer «buonorusi» Ha ypoBHE CpeAHEro OO0IIero oOpa3oBaHUs 3aBepIIacT
Ounonoruvyeckoe o0pa3oBaHKE B IIKOJE U OPUEHTHPOBAH HA PACHIMPEHUE U YIIyOleHHe 3HaHUN
0o0ydJaronmuxcsi O JKMBOM TPUPOJE, OCHOBAX MOJEKYISIPHOW U KIETOYHOM OWOJIOTHH,
HMOPHUOJIOTUN W OMOJOTUHU Pa3BUTHS, T€HETHKH, CENEeKIUH, OMOTEXHOJIOTHH, 3BOJIOIMOHHOTO
YUEHUS U IKOJIOTHUH.

Nzyuenue yuebHOro mpeamera «buonorus» Ha yriyOJIeHHOM ypOBHE OPUEHTHPOBAHO HA
MOATOTOBKY OOYYAIOMMXCS K TOCIEIYIONIEMY TMOJIYYCHUI0 OHMOJIOTHYECKOTO O00pa3oBaHUS B
By3axX M OpPraHM3alMsIX CPEAHEro MpodeccHoHaNbHOro oopazoBaHusi. OCHOBY €ro coiepxaHus
COCTaBIISIET CHUCTEMa OMONOTUYECKUX 3HAHWHM, MOJNYUYEHHBIX MPU H3YyYECHUH OOYUaAIOIIUMUCS
COOTBETCTBYIOIIMX CHCTEMAaTUYECKHX pa3esioB OHMOJOTMM Ha YPOBHE OCHOBHOIO OOILIEro
obpazoBanus, B 10—11 kmaccax 3Tv 3HaHUS MOTYYAIOT pa3BUTHE. TaK, pacCIIUPEHBI M YTITYOJICHBI
OMOJIOTHYECKHE 3HAHUS O PACTEHMSX, JKUBOTHBIX, Ipubax, OakTepusix, OpraHu3Me 4YellOBeKa,

06H_II/IX 3aKOHOMCPHOCTAX KH3HH, JOIMOJHUTCILHO BKJIFOUCHBI OMOJIOTUYECKHUE CBCACHUA
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MPUKJIATHOTO M MOMCKOBOTO XapaKTepa, KOTOPhIE MOKHO HCIOJB30BaTh KAK OPUEHTHUPHI IS
nocienyomero Beidopa npodeccun. BozMokHa Takke MHTErparis OMOJIOTHYECKUX 3HAHUH C
COOTBETCTBYIOIIUMH 3HAHUSAMH, TIOTYIEHHBIMU O0YYaIOIIUMUCS TPU U3YUYECHUH (PU3UKH, XUMHH,
reorpauu U MaTEMaTHKH.

CtpykTypa mnporpamMmbl 1Mo ydeOHOMY mnpenMery "buonorusa" orpakaeT CHCTEMHO-
YPOBHEBBIM M 3BOJIIOLUOHHBIM MOAXOAbI K M3yueHHto Ouosoruu. CoOriacHo MM, HU3y4aroTCs
CBOICTBa U 3aKOHOMEPHOCTH, XapAaKTEPHbIE JIJISl )KUBBIX CUCTEM PA3HOI'O YPOBHS OpraHU3alluy,
SBOJIIOIIMM OPraHMYECKOT0 Mupa Ha 3emiie, COXpaHEeHHs OHOJIOTHYecKOro pazHooOpasus
miaHeTel. Tak, B 10 Kiacce HM3ydarOTCs OCHOBBI MOJICKYJISIPHOW M KJIETOYHOM OHMOJIOTHH,
AMOPHOJIOTUN ¥ OMOJIOTUU PAa3BUTHUS, TCHETUKU M CEJIEKINH, OMOTEXHOJIOTHH U CHHTETHYECKOU
OMoNIOTHH, aKTyaTU3UpPYIOTCS 3HAaHUS OOydJarolmmMxcs MO OOTaHUKE, 300JI0THH, AHATOMHH,
¢dusnonornu venoseka. B 11 kitacce n3y4aroTcsi SBONIOIMOHHOE yYEHUE, OCHOBBI HKOJIOTUU H
yueHue o 6uocdepe.

VYuebublii mpenmer «buomorus» npu3BaH 00ECIEYUTH OCBOSHHE OOYUYaIOIIMMUCS
OMOJOTMYECKUX TEOpPUM M 3aKOHOB, WUJEH, NPUHLUMIOB W TMpaBWI, JIeKallUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHOH KapTHHBI MHUpa, 3HaHUH O CTPOEHUHU, MHOrooOpazuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJSIUU, OHOILEH03a, AKOCHUCTEMbI, O BBIIAIOIINXCS
HAy4YHBIX JOCTH)KEHMSIX, COBPEMEHHBIX HCCIICJOBAHUSX B OHOJIOTMU, NMPUKIAIHBIX ACIEKTaX
Ounonornyeckux 3HaHWM. /s pa3BUTHS W MOAAEp)KaHUS WHTEpeca O0O0YJaromuXcs K OMOIOTHH
HapsIly CO 3HAYUTEIBHBIM 00bEMOM TEOPETUUYECKOT0 MaTepuaia B COJAEp>KaHUU MPOTrpaMMbl 1O
OMOJIOTHU TPEAYCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBICHMS W PAa3BUTHS TOW WJIM MHON
o0nacTu OMOJNIOrMM, BKJIAJIOM OTEUECTBEHHBIX M 3apyOeXkHBIX YUEHBIX B PELIEHUE BaKHEHIINX
OMOJOTUYECKHUX U KOJOTUYECKUX MTPOOIIEM.

Llens u3yuenust yue6Horo npeamera «buonorus» Ha yriiyOJEHHOM YpPOBHE — OBJIAJICHUE
00y4aromyUMHUCs 3HAHUSAMH O CTPYKTYpHO-(DYHKIIMOHAJIBHOW OpraHU3alMM MHUBBIX CHUCTEM
Pa3HOTO paHra u NpuoOpeTeHne YMEHHUI HUCII0NIb30BaTh 3TH 3HAaHUSA B (OPMUPOBAHUU HHTEpEca
K OomnpenenéHHoi o0sactu mpodecCHOHATIEHON NEATeNbHOCTH, CBA3aHHOW ¢ OWOJOTHEeH, W K
BbIOOpY yueOHOT0 3aBeIeHHs I IPOAOIKEHHUS OMOJIOTHYECKOro 00pa3oBaHuUs.

JlocTikenue neiau u3ydeHus: yuyeOHoro mnpenmera «buonorus» Ha yriryOa€éHHOM ypoOBHE
o0ecrieunBaeTcs pelIeHueM CIEAYIOINX 3a1au:

OCBOCHHE  OOYYalOIUMHUCS  CUCTEMbI  OHOJIOTHYECKHUX 3HAHWH: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOpHUSX, KOHLEMIMAX, TMIIOTe3aX, 3aKOHAX, 3aKOHOMEpPHOCTSAX W IpaBHIIaX,
COCTaBISIIOIMX COBPEMEHHYIO E€CTECTBEHHO-HAayYyHYI0 KApTUHY MHpa; O CTPOCHMH,
MHOT000pa3uu U OCOOEHHOCTAX OMOJIOTMYECKUX CHCTEM (KJIETKA, OpraHu3M, MOIMYJsALUs, BUJ,
ouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHUSX W COBPEMEHHBIX HCCJIEIOBAHUSIX B
OHOJIOTHH;

O3HaKOMJICHHE  oOydJaroIuxcs €  METOAaMU  TO3HAHUS  KMBOM  TPUPOABL:
HCCJIEIOBATEIbCKUMU METOAaMU OMOJIOTMUECKUX HAyK (MOJEKYJISIpHON U KIETOYHOM OMOJIoruw,
HMOpHOSIOTHN U OHMOJIOTMH Pa3BUTHUS, TEHETHUKU U CEJEKIUU, OMOTEXHOJIOTUU M CUHTETHYECKON
OMoNOTMY,  MAaJeOHTOJOTMH, OKOJOTMM); METOJaMH  CaMOCTOSITENIbHOTO  MPOBEICHUS
OMOJIOTHYECKUX HCCIeIOBaHUNH B JlabopaTopuu M B IpHpone (HaONoaeHHe, H3MEpeHHe,
JKCIIEPUMEHT, MOJIETTUPOBAHUE);

OBJIaJiIcHUEe OOYYaIOIIUMUCS YMEHMSIMH: CaMOCTOSITEIbHO HAaXOAWTh, aHAIM3UPOBATh U
UCTIOJIb30BaTh OMOJIOTUYECKYI0 HH(POPMAIINIO; TIOJIb30BATHCS OMOJIOTUYECKON TEPMUHOIOTHEH U
CHUMBOJIMKOW; YCTaHaBIMBAaTh CBSI3b MEXAYy pa3BUTHEM OHMOJOTMM M COLHUAIBHO-
SKOHOMHMYECKHMHU M SKOJIOTMYECKHMHU NpoOJieMaMH YeIOBEYECTBA; OLEHUBATH IOCIEICTBUS
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CBOEH JCATEIHPHOCTH 110 OTHOUIEHHWIO K OKPYXalolled MPUPOTHON cpene, COOCTBEHHOMY
30POBBI0 W 3JI0POBBIO  OKPYKAIOIIMX JIIOE€H; OOOCHOBBIBaTh M COOJIOJATh  MEpHI
npopHIaKTUKN WHPEKITMOHHBIX 3a00JI€BaHUH, MpaBUia MOBEACHHUS B IPUPOJE M 00ECIICUCHHS
0€30MacHOCTH COOCTBEHHOM >KU3HENEATEIbHOCTH B UPE3BbIYAWHBIX CUTYalUSX MPUPOIHOIO U
TEXHOTCHHOT'O XapakTepa; XapaKTepu30BaTb COBPEMEHHbIE Hay4dHble OTKPBITHUS B 001acTu
OuoJjoruu;

pasBUTHE Yy 00YYAOLINXCS MHTEIUIEKTYyaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B mpoliecce
3HAKOMCTBA C BBIJAIOIIMMHUCS OTKPBITUSIMH M COBPEMEHHBIMHU HCCIIEOBaHUSIMHU B OHOJIOTHUH,
pelaeMbIMH €10 MpoOJIeMaMu, METOJ0JIOTHEeN OMOJIOrMYeCKOro HCCIEeIOBaHusl, MPOBEICHUs
OKCIEPUMEHTAIBHBIX HWCCIEJOBAHUM, peleHnss OWOJOTHYECKUX 3a/ad, MOJEIUPOBAHUS
OMOJIOTUYECKUX 00BEKTOB U IIPOIIECCOB;

BOCIIUTAHHUE Y OOYYarOIIMUXCSl LIEHHOCTHOTO OTHOIICHMs K JKUBOHW MPHUPOJE B LEIOM U K
OTIIeNbHBIM €€ O00beKTaM U SBJICHUAM; (OpPMHpPOBAHHE SKOJIOTHYECKOH, TE€HETHUYECKON
IPaMOTHOCTH, OOIIEH KyJIbTYyphl IMOBEIEHHUS B TPHUPOJEC; MHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHHMH;

npuoOpeTeHre 00y4arIUMUCI KOMIIETEHTHOCTH B PAllMOHAIBHOM MPUPOAOIOIB30BAHUN
(cobmroneHne TMpaBUJl TOBEJACHUS B TIPUPOJIE, OXPaHbl BHUIOB, AIKOCHUCTEM, OHOCHEpHI),
COXpaHEHUU COOCTBEHHOTO 3J0POBbS U 3J0POBbS OKPYKAIOIIMX JIOACH (COOMIONECHHUS Mep
npoQuIakTUKK  3a0oJjieBaHUM, oOecrieueHre  O€30MaCHOCTH  KU3HEAEATEIILHOCTH B
Ype3BBIYAMHBIX CUTYAIUSX TPUPOIHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE MCIIOIb30BaHUS
OMOJIOTMYEeCKUX 3HAHUN M YMEHUH B MIOBCEIHEBHON KU3HU;

CO3/laHWE YCJIOBUH Ui OCO3HAaHHOTO BBIOOpa OOYYAIONIMMHUCS WHIWBHIYaTbHON
0o0pa3oBaTeNbHON  TPAaeKTOpHUH, CHOCOOCTBYIOLIEH mMoOcienyromeMy HpodheccCHOHATbHOMY
CaMOOIIPEJICIEHNI0, B COOTBETCTBUM C HWHAWBUAYAJIbHBIMH HHTEpECAMH U MOTPEOHOCTAMHU
pEruoHa.

OO0miee ymMcliO YacoB, OTBEACHHBIX Ha U3y4yeHUE OHOJOTMU Ha YriayOJIEeHHOM YpOBHE
cpennero obmiero oOpasoBanmsi, coctaBisier 204 uwaca: B 10 kmacce — 102 ugaca (3 yaca B
Hezento), B 11 kimacce — 102 gaca (3 vaca B Hezento).

Ot10op oOpraHuM3alMOHHBIX (OpM, METOJOB M CpeACTB OOyueHUs OMOJIOTUH
OCYIIECTBIISICTCS C YUETOM CIEHU(PHUKN €ro COJEpKaHUs W HANpaBICHHOCTH Ha MPOJIOJDKCHHE
OHMOJIOTHYECKOTO 00pa30oBaHUs B OPTaHM3ALMUAX CPEAHETO MPO(PECCHOHATBHOTO W BBICIIETO
oOpa3oBaHusl.

OO0s3aTenbHBIM YCIIOBHEM IpU OOyYEHHWU OWOJIOTMHM HA YIiyOJIEHHOM YpPOBHE SIBIISETCS
MpOBEACHUE J1AaO0OpaTOPHBIX U TMpakTHUeckux pabdoT. Takke ywyacTue oOydalmmxcs B
BBITOJIHEHUH  TMPOEKTHBIX W y4eOHO-HCCIIEIOBATENILCKAX  paboT, TeMaThKa KOTOPBIX
OTIpeNieNIeTCsl YUYHUTEIeM Ha OCHOBE HMEIOIIMXCS MaTepHalIbHO-TEXHUYECKUX PECYpCOB U
MECTHBIX MPUPOAHBIX YCIOBUH.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

CoaepxaHue MpPOrpaMMbl, BBIIECIEHHOE  KVPCUBOM, HE BXOJAUT B  IPOBEPKY
rocyaapcTBeHHOM utoroBoit arrecrauuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpemenHast 6uosnorusi — KOMIUIeKCHas Hayka. Kparkas ucropus pa3BUTHS OUOJIOTHH.
buonornueckue Hayku W u3ydaemble UMH mpoOiembl. DyHaameHTadbHbIC, NPUKIATHBIE U
IIOMCKOBBIE HAYYHbIE UCCIIE0OBAHNS B OMOJIOTUU.

3HayeHue Ouojoruu B (HDOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. I[Ipodeccun, cBszannpie ¢ Owuonorueil. 3HaueHue OWUONOTMH B MPAKTHYECKON
JIEATEIbHOCTH YEJIOBEKA: MEIUILIMHE, CEJIbCKOM XO34WCTBE, IPOMBILIJIEHHOCTH, OXpPaHE
TIPUPOIBI.

JleMoOHCTpaL Ul

[Toptpetsr: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Japsun, Y. I'apseit, I'.
Mennenb, B. W. Bepnanckuii, M. II. IlaBnos, M. . Meunuxkos, H. . Basunos, H. B.
Tumodees-Pecosckuit, . Yorcon, ®@. Kpuk, /1. K. bensies.

Tabmuubl u cxembl: «CBsi3b OMOJIOTUH C IPYTMMHU HaykKaMm», «Cuctema OMOJIOTHYECKHX
HayK».

Tema 2. /KuBble cucTeMbI H X H3y4YeHHE

JKuBble cuctembl Kak mpeaMeT n3ydeHus: ouosoruu. CBOMCTBA )KUBBIX CUCTEM: €IMHCTBO
XUMHUYECKOTO COCTaBa, JIUCKPETHOCTh M LEIOCTHOCTb, CIIOXKHOCTh H YIOPSAJOYEHHOCTh
CTPYKTYpBI,  OTKPBITOCTb, = CAMOOpPraHM3allMs, CaMOBOCIPOM3BEIECHUE, Pa3apakUMOCTh,
W3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHu3ald JKHUBBIX CHCTEM: MOJEKYJSPHBIA, KIETOYHBIA, TKAHEBbIN,
OpraHNU3MEHHBIM, MONYJIILIHOHHO-BUIOBO, 9KOCHUCTEMHBIN (ObuoreoneHOTHYECKUI),
ounoctepnsiid. [Iporeccsl, mpoucxoasmue B KHUBBIX cucTeMax. OCHOBHBIE MPU3HAKH KHUBOTO.
Kuznp kak popma cymiecTBoBaHUS MaTepuu. Hayku, n3ydaromiue *UBbIE CUCTEMBI Ha Pa3HBIX
YPOBHSIX OpraHU3alllu.

N3yuenune xuBbIX cucteM. MeTroapl Ouonornyeckod Hayku. HaOmrioneHue, m3aMepeHue,
AKCIIEPUMEHT, CUCTeMaru3ainusi, MeraaHanu3. lloHsTMe O 3aBUCUMON M HE3aBUCUMOU
nepemeHHoil. IlmanupoBanue skcnepumenta. IlocraHoBka M mpoBepka rumote3. Hynesas
runore3a. [lonsTue BEIOOPKU U €€ 10CTOBepHOCTh. Pazopoc B Ouonornueckux qaHHbIX. O1eHKa
JIOCTOBEPHOCTH MOJIyUEHHBIX pe3yslbTaToB. [IpHUnHbBI MCKaXXEHHUSI PE3yJIbTAaTOB AKCIIEPHUMEHTA.
[ToHsiTHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanuu

Tabmuuper u cxembl: «OCHOBHbIE TPU3HAKH JKU3HW», «bHOJOrHMYeckre cucTteMbly,
«CBoiicTBa )XKMBOW MaTepun», «YpOBHU OpraHU3alUuy KUBOU pupob», «CTpoeHne KUuBOTHON
KiIeTkn», «TkKaHM  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIOBEYECKOrO0  OpraHu3May,
«buoreonenos», «buocdepay, «MeToabl U3yUeHHUS KUBOH PHUPOIBD».

O0GopynoBanue: 1abopatopHOE 000PYAOBAHUE JIJIsl TPOBEACHUS HAOIIOACHHH, U3MEPCHUH,
JKCHEPUMEHTOB.

IIpakTuyeckas padora «/crnoiap30BaHHe Pa3TUYHBIX METOJOB MPU H3YUYEHHH KUBBIX
CUCTEM.

Tema 3. buosiorusi KjieTku



Knerka — cTpykTypHO-QYHKIMOHAIbHAS €IUHULA KUBOTO. VICTOpHS OTKpBITUS KIETKH.
Paboter P. I'yka, A. JleBenryka. Kinerounas teopus (T. IlIBann, M. lllneiinen, P. Bupxos).
OcCHOBHBIE TI0JIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOpUHU.

Metonbl MOJEKYISIpHOW M KJIETOYHOM OMOJIOTMH: MHUKPOCKONHUA, Xpomarorpadus,
anekTpodopes3, METOJ MEuYeHbIX aTroMOB, Au(QepeHIManTbHOe LEHTPU(YTrupoBaHHE,
KyJbTUBHUPOBAHUE KIETOK. M3yueHue (urkcuposanHuix Kiemox. DIEKTPOHHAS MUKPOCKOIHSL.
Konghoxanvnas mukpockonus. Bumanvnoe (npusicuznennoe) usyuenue Kiemox.

JdemMoHcTpauMu

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

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOCKOM», «lcTtopus
pa3BUTHUS METOJI0B MUKPOCKOIIUI.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIIPENapaThl PACTUTEIbHBIX, *KUBOTHBIX MU
OaKTepHaIbHBIX KJIETOK.

IIpakTuyeckass padora «/3ydyeHue METOMOB KJIETOUHON Oumosioruu (Xpomarorpadusi,
anekrpodopes, nuddepennuanpaoe earpudyruposanue, [1LIP)».

Tema 4. XuMu4ecKasi OpraHu3anms KJIeTKU

XVMMHYECKUH COCTAB KIETKU. Makpo-, MUKpO- U yJIbTPaMHUKpPOIEMEHTHL. Bona u e€ posb
KaK pacTBOPHUTENS, peareHTa, y4yacTHE€ B CTPYKTYPUPOBAaHUHM KIETKH, TEIUIOPETYJIALHUN.
MuHepaibHbIE BEIIECTBA KIETKH, UX OHOJIOTHYECKas pojib. PoJIb KaTHOHOB M aHHOHOB B KIIETKE.

Oprannyeckue BelleCTBa KIETKU. buosornyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OeiakoBOM Moiyiekyinbl. IlepBuuHas cTpykTypa Oenka, menTHIHAs
CBs3b. BTOpuuHas, TpeTuyHas, 4yeTBepTHUYHAs CTPYKTypbl. JleHaTyparus. CBoiicTBa OEIKOB.
Knaccudukanus 6enkos. buonornueckue GyHKIM 0enKkoB. [lpuonsi.

VYrneBoasl. MoHOcaxapuabl, AMCAXapHIbl, OJUrOcaxapuibl M monucaxapujbl. OOmumi
IUIaH CTPOEHUS U (U3MKO-XUMHUECKHE CBOICTBa yrieBonoB. buonornyeckue ¢yHKuIUU
YTJIEBOJIOB.

Jlununel.  TuppoduneHo-ruapodoOHBIe  cBoiictBa.  Knaccudukauus — nunuios.
Tpurnunepunasl, Gochoaunuibl, BOCKU, cTepouisl. buonornyeckue Gpynkuuu aunuaos. O6mue
CBOWCTBAa OMOJIOTMYECKMX MeMOpaH — TeKy4decTb, CHOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIyIIPOHHUIIAEMOCTb.

Hyxnennoseie kucnotsl. JIHK u PHK. Crpoenune HyknenHoBbIX KucioT. HykimeoTuasl.
[Mpuniun komminementapHoctu. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas cnupaib.
Mecronaxoxaenue u 6nonorndeckue pynkuuu JHK. Buasr PHK. @ynkunu PHK B kietke.

Crpoenune monekyinsl AT®. Makposprudyeckue cBa3u B moiiekyine AT®. buosornyeckue
byakuun  AT®. BoccraHoBiIeHHBIE TMEPEHOCUYMKH, UX (QYHKIIMU B KIeTKe. [[pyeue
HyKneozuompugocgpamor  (HTD). CexBenupoBanue  JIHK.  Memoow:  ecemomuxu,
MPAHCKPUNRMOMUKY, NPOMEOMUKU.

CrtpykrypHast Ouosorusi: OMOXMMHYECKHE W OHOopU3NYECKUE HCCIEAOBAaHUS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYypbl Ouomonekyn. Modenupoeanue cmpykmypvl U @QYHKYui
buomonexyn u ux komniekcos. Komnvromepnwiii ouzaiin u opeanudeckuii cunmes OUOMONIEKYI U
UX HeNnpUPOOHbIX AHALO208.

JeMoHCTpPauMu

[Toptpetsrt: JI. [Tonunr, [Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankimun, ©. Canrep, C.
IIpy3unep.

[uarpammsl:  «PacnpenencHue XUMHUYECKHX JJIEMEHTOB B HEXKHMBOW  IIPUPOACY,
«Pacnipenenenne XUMAYECKUX JIEMEHTOB B )KMBOU ITPUPOLEY.



Tabmunel u cxembl: «llepuonuyeckass Tabauia XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOABI», «BemectBa B cocTaBe oOpraHu3zmMoB», «CTpoeHHE MOJEKYJbl Oenkay,
«CTpyKTYypbl OEnKOBOW MOJEKYNIb», «CTpOeHHE MOJEKYN YrieBoaoB», «CTpoeHHEe MOJEKYI
nunuaoBy, «HykiienHOBBIE KUCIOTh», «CTpoeHue MOieKyabl ATD.

O6opynoBaHue: XuMU4ecKas ocya 1 00opyaoBaHue.

JlaGopaTopHnas pa6ora «OOHapyxeHue OEJIKOB C IOMOIIBIO KAUECTBEHHBIX PEaKIUil».

JlabopaTopnas pa6ora «lccinenoBaHne HyKIEMHOBBIX KUCIIOT, BBIJEIEHHBIX U3 KJIETOK
pa3IMYHBIX OPTaHU3MOBY.

Tema 5. CtpoeHue n QyHKIUM KJIETKH

Tumbl KJIETOK: dyKapHOTHUYECKass W mpokapuorudeckas. CTpyKTypHO-(YHKIHOHAIbHBIC
00pa3oBaHus KJIETKH.

Crtpoenue mnpokapuoTHueckoil kieTku. Kietounas crenka OakTepuil u  apXeu.
OcoOeHHOCTH CcTpOeHUs TeTepoTpodHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MecTo u
pOJIb MPOKAPUOT B OMOLIEHO3AaX.

Crpoenrie u (QyHKIIMOHHPOBAHNE DYKAPHOTHYECKON KieTku. IlmazmaTrueckas MmeMOpaHa
(mma3manemma). CTpykTypa IUIa3MaTuyeckoil MeMOpaHbl. TpaHCIOPT BeHIECTB 4Yepes
IIa3MaTHYeCKyl0 MeMOpaHy: maccuBHBIA (quddys3us, oOneryénnas nuddQysus), aKTUBHBIN
(mepBUYHBIA M BTOPUYHBIA aKTHBHBIA TpaHcmopT). IlomynmpoHunaemocts MeMOpanbl. Pabora
HATPHUII-KaJIMEeBOTr0 Hacoca. JHAOIMUTO3: MUHOIUTO3, paronnTo3. Dk3ounTo3. Kinerounas creHka.
Crtpyktypa v QyHKIUU KJIETOYHON CTEHKU pacTeHUH, rprOoB.

[Mutomnazma. I{uto3ons. Llutockener. JBwkenue nutormnazMbel. OpraHouzsl KIETKH.
OnHoMeMOpaHHbIE OpraHOW/bl KJIETKHU: sHAomnazmaTuueckas cetb (DI1C), anmapar ['onbaxwy,
JU30COMBI, UX CTpoeHHE W (YHKIUHU. B3anMoCBS3b OAHOMEMOpPAaHHBIX OPraHOUIOB KIIETKH.
CrpoeHue TIpaHyISIpHOTO peTuKynyma. Mexanusm Hanpasnenus 6enkoe ¢ OIIC. Cunres
pactBopuMbIX ~ OenkoB. CHHTE3  KJIeTOYHBIX  MeMOpaH. [I'magkuil  (arpaHyssipHbIN)
sHOIUIa3MaTHUeCcKuil peTukynyM. CekperopHas ¢yHkuus anmapata ['ombmxu. Moouguxayus
benxoes 6 annapame I onvoocu. Copmupoexa 6enkos 6 annapame I onv0dcu. TpaHCTIOPT BENIECTB
B KJIeTKe. Bakyonu pacturtenbHbIX kieTok. Kierounsrii cok. Typrop.

[TonyaBTOHOMHBIE OpraHOWABl KJIETKH: MHUTOXOHAPHUM, IIACTUABL. [Ipoucxooicoenue
mumoxonoputi u naacmuod. Cumdbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GYHKIMM  MHUTOXOHApUH W 1iacTul. llepBuuHble, BTOpUYHBIE W CIIOXHBIE IIACTHIBI
(OTOCHHTE3UPYIOIUX JYKApUOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JIEHKOIUIACTBI  BBICHIMX
pacTeHUN.

HememOpannbie opranous! kinetku CtpoeHune v (yHKIUMU HEMEMOpPaHHBIX OPraHOHIOB
KieTku. PubGocombl.  [lpomescymounvie guramenmol. MuxpoduiaMeHTbl. AKmuHo8bie
Mukpogunamenmsi. MBIIIEUHbIE KICTKU. AKMUHOBbIE KOMHOHEHMbl HEMbIUEUHbIX KIeMOK.
MuxkpotpyOouku. Kietounsiii nentp. CrpoeHHe U JABWKEHHE JKTYTHKOB M PECHUYEK.
Muxkpotpy6ouku nuromiasmsl. Llentpuons. berku, accoyuuposanuvie ¢ MukpoguiameHmamu u
Mmukpompyboukamu. Momopmwie benxu.

SAnpo. Obosnouka gapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOEHHE M (PYHKLHUH.
Snepubliii GenkoBbIi MaTpuKC. [IpOCTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HHTEp(ha3HOM
anape. Jyxpomamun u 2emepoxpomamur. benku XpoMmMaTuHa — TUCTOHBI. J{uHamuxa s0epHOuU
0001104KU 8 Mumose. f0epHulil mpancnopm.

Knerounsie  BikiatoueHus.  CpaBHHTENbHAas  XapaKTEPUCTUKAa  KJIETOK  JYKapHOT
(pacTUTENnBHOM, KUBOTHOM, TPUOHOI).

JleMoHCTpauMu



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

Tabmuubl u cxembl: «CTpoeHHE SYKapHOTHYECKOH KIETKH», «CTpoeHHe >KMBOTHOMN
KIIeTKn», «CTpOeHUE pacTUTENbHON KiIeTKW», «CTpoeHne MUTOXOHIpUW», «SAapo», «CtpoeHue
IIPOKAPUOTUYECKOU KIICTKH.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIpPENapaTbl PacTUTENbHBIX, >KUBOTHBIX
KJIETOK, MUKPOIIPETapaThl 0aKTepUAIbHBIX KJIETOK.

JlabopaTopnasi paGora «/3yueHue cCTpoeHUs KIETOK Pa3IMuHbIX OPraHU3MOBY.

IIpakTuyeckasi padora «l/3yueHue CBONCTB KJIIETOYHOU MEMOpaHBI.

JlabopaTopnas padora «/ccnenoBaHue Iia3Moin3a U JCIIIa3MOJIA3a B PACTUTEIIBHBIX
KJIETKax.

IIpakTHyeckas padora «I3yueHue IBUKEHUS HUTOIIA3Mbl B PACTUTEIBHBIX KIETKaX).

Tema 6. O0MeH BeleCTB U IPpeBpalleHHe JHEPIMHU B KJIeTKe

AccUMMIAIMS U JUCCUMWIALUS — JIB€ CTOPOHBI MeTabosnn3ma. Tumbsl oOMeHa BEIleCTB:
aBTOTpOGHBIH ®  TeTepoTpoHBIA. YyacTHe KucCiIopoga B  OOMEHHBIX  IpoIeccax.
OHepreruyeckoe obOecrneueHue kietrku: npespamieHue ATdD B 00OMEHHBIX Ipoleccax.
depMEeHTATUBHBIN XapakTep peakuuid KIeTOYHOro Mmerabonusma. depMeHThl, UX CTpOeHHe,
cBoiicTBa W MexaHu3M aedctBus. Kodepmentsl. Otanuus (GepMEHTOB OT HEOPraHMYECKHX
KaTajau3aTopoB.  benku-akTUBaTOppl U OEIKU-UHTMOUTOPBL.  3aBUCUMOCTb  CKOpPOCTHU
(epMEHTAaTUBHBIX PEAKIUI OT pa3Iu4HbIX (PAKTOPOB.

IlepBUYHBI CHHTE3 OpraHMYECKHUX BEINECTB B KieTke. PoTOoCUHTE3. AHOKCUSEHHbIU U
oKcucennvlli  pomocunmes 'y oaxmeputi. Ceemocobuparowue nueMenmvl U NUSMEHMbL
peaxkyuonnoz2o yenmpa. Ponp xmopomiactoB B mpouecce (porocuHTe3a. CBeToBasi U TEMHOBas
dazel. @omoovixanue, Cz., C4- u CAM-munvr pomocunmesa. IIpogyKTUBHOCT (DOTOCHHTE3A.
BausiHue pa3nuuHbIX GakTOpOB Ha CKOPOCTh (POTOCHHTE3a. 3HauUeHHe (POTOCHHTE3A.

XemocuHTe3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPHU(PHULIUPYIOIINE
OaxTepuu, Kene300aKTepuu, cepoOaKTepuu, BOJOPOIHbIE OaKkTepUU. 3HAUEHUE XEMOCHHTE3A.

AHaspobHbIe opraHu3Mbl. Buasl Opoxxenus. [IpoaykTsl OpokKeHUS U MX MCIIOJIb30BaHHE
4eJI0BEKOM. AHa’pOOHBIE MHKPOOPTaHU3Mbl KaK OOBEKThl OMOTEXHOJOTMH U BO30yIUTENH
001e3HEeH.

AspoOHBIE OpraHW3Mbl. JTambl YHEPreTUYECKOro oOMeHa. [loaroToBUTENbHBIN STall.
['mukonm3 — 6eCKUCIOPOAHOE PACIIETINIEHUE TITFOKO3bI.

buonorunueckoe okuciaeHHue, UM KIETOYHOE JbIXaHue. Poib MUTOXOHIpUI B mpoleccax
O6uonornyeckoro okucieHus. Lluximdeckue peakuuu. OxuciautenabHoe (GochopuiimpoBaHHE.
Onepeuss membpanunozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnoti ATD-
cunmasel. llpenMymiectBa a’poOHOTO MyTH OOMEHa BEIIECTB IMEepel  aHadpPOOHBIM.
O} PeKTUBHOCTH IHEPTETHIECKOTO OOMEHa.

JleMoHCTpanuu

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

Tabmuubl 1 cxembl: «PoToCHHTE3», «IHepreTuyeckuii oOMen», «buocuHTe3 OemKay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

OO6opynoBaHue: CBETOBOH MHKPOCKOI, 000pYJOBaHUE JJIsl IPUTOTOBJIEHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIPENIAapaToB.

JlaGopaTtopnas pabora «/3ydyeHue KaTaJUTUYECKOW aKTHUBHOCTH (epMeHTOB (Ha
IpUMEpE aMHJIa3bl WK KaTaaas3bl)».



Jladoparopnasi pab6ora «l3ydeHue (epMEHTAaTHBHOTO pACIICIUICHUS TIEPOKCHIA
BOJIOPOJia B PACTUTEJBHBIX U )KUBOTHBIX KJIETKaX».

JlaGopatopHnas padora «CpaBHeHHUE MPOLECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE TTPOLIECCOB OPOKEHUS U JIBIXAHUSI.

Tema 7. HaciiencrBenHasi uHpopManus U peaju3amnus eé B KJIeTKe

Peakuuu marpuyHoro cunresa. [IpuHIMI KOMIUIEMEHTApPHOCTH B PEAKLUSAX MATPUYHOIO
cuHTe3a. Peanm3amusi HacleNCTBEHHOW WHQOpMAIMK. [ E€HEeTHYeCKHid KOJ, €ro CBOWCTBA.
Tpanckpunuus — matpuudbli cuate3 PHK. [IpuHIMIBI TpaHCKPUNIIMK: KOMIIJIEMEHTAPHOCTb,
AHTUIIAPAJUIETIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK ¢ sykapuomuueckoii
kaiemxke. Hexooupyrowue PHK.

Tpaucnsus u e€ aranbl. Yyactue TpancnoptHeix PHK B OmocuuTe3e Oenka. YcioBust
O6uocunTe3a 6enka. KogupoBanue aMuHoKuciOT. Ponbs pubocom B OuocuHTese Oenka.

Coepemenunvie npedcmasnenus o cmpoeHuu 2enog. OpraHuszaiys TeHoMa y MPOKapuoT U
9yKapuoT. Perynsius akTUBHOCTH TI'€HOB y mpokapuoT. ['mmoreza omepona (P. XKakob, XK.
Mano). MonekynapHvle mexaHuzmvl dKcnpeccuu 2enog y aykapuom. Ponv xpomamuma 6
peaynayuu pabomwl 2ernos. Perynsius 0OMEHHBIX MpolieccoB B kiieTke. KieTounslii romeocTtas.

Bupychl — HeksieTouHble ()OPMBI KU3HU U OONMUTraTHbIe mapa3uthl. CTpOEHHE MPOCTHIX U
CIIOXHBIX BHPYCOB, PETpPOBHPYCOB, OakrtepuodaroB. Kuzuennwii yuxn [[HK-codepacawux
supycos, PHK-cooepocawux supycos, bakmepuogacos. Obpamuas mpancKkpunyus, peeepmasa,
unmezpasa.

Bupycuble 3a0oneBaHusi 4enoBeka, JKMBOTHbIX, pactenuit. CIINI, COVID-19,
COLIMAJIbHBIE U MEAUIIMHCKHE MTPOOIIEMBI.

Buoungpopmamura: unmeepayust u anaiusz dorvuiux maccueos («bigdatay) cmpyxkmyphoix
buonoeuveckux OauHvix. Hanomexwonoeuu 6 oOuonoeuu u meouyuwe. Ilpoepammupyemvie
@yukyuu 6enxos. Cnocobwbi 0ocmasKu 1eKapcme.

JleMoOHCTpaL U

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

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

IIpakTuyeckas padora «Co3aHnue MOJIEIN BUPYCay.

Tema 8. JKuzHeHHbIN HUKJI KJIETKH

Knerounslii numki, ero mepuonasl U peryasiuus. Wutepdasza u muto3. OcobeHHOCTH
npolieccoB, nporekaronmx B uatepdase. I[loaroroska kietku k nenenuto. IlpecuHrernueckuit
(TOCTMUTOTHUYECKHI), CUHTETUYECKUH M TOCTCUHTETUYECKUI (MPEMUTOTUYECKHUI) MEePUOIbI
uHTEp(PAa3BbI.

Marpuunenii  cunre3 JHK —  perumkanms. Ilpunnuner  perumkanmn — JIHK:
KOMIJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBI  CHUHTE3, aHTUIAPAUIEIBHOCTh. MeXaHu3M
permukanuu  JIHK.  Xpomocombl. Ctpoenne xpomocoM. TemoMepel W TeloMmepasa.
XpOMOCOMHBIIT HA0Op KJIETKHM — KapUOTHUIl. JIMIIOWIHBIA U TariouJHBIA HAOOPHI XPOMOCOM.
I"'omonornunsie XpoMocoMmsl. 110710BBIE XPOMOCOMBI.

Jenenne kinetkn — muro3. CTaguum MHUTO3a U NPOUCXOISALIME B HUX Iporecchl. Tumbl
muTo3a. Kaproknnes u nutoknHes. buonornueckoe 3HaueHrE MUTO3A.

Perymsmuss mMuToTHueckoro nukia kieTku. I[Iporpammupyemasi kierouHas rubOenb —
arornTo3.



Knerounoe siapo, XxpoMocombl, GyHKIIMOHATbHAS TeHOMUKA. Mexanuzmbl npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas knemkay» — buoungopmamuvecxkue
Mooenu YHKYUOHUPOBAHUS KILeMKU.

JdemMoHcTpauMu

Tabmuipl u cxembl: «OKu3HEHHBIM LUK KIETKH», «Muto3», «CTpoeHHE XPOMOCOM),
«Permmukanus JJTHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpomnpenaparbl: «MHTO3 B KIETKaX KOpELIKa
JTyKay.

JlaGoparopHas padora «/3yyeHue XxpoMOCOM Ha FTOTOBBIX MUKpOIIpENapaTaxy.

JlabopaTopnas padora «HaOmroneHne MuTO3a B KIETKaX KOHUMKA KOpEIIKa Jyka (Ha
TOTOBBIX MUKPOIpENapaTax ).

Tema 9. Ctpoenne n GyHKIIUM OPraHU3MOB

buonornueckoe  pasHooOpazue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJIOHHAIBHBIC,
MHOTOKJIETOYHbIE OPTaHU3MBbI.

Oco0eHHOCTH CTPOEHUS U KUZHEAESATEIbHOCTH OJHOKIETOYHBIX OpraHu3moB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUYHbIE BOJOPOCIH, Ipyrue NpoTUcTsl. KomoHuanbHbie
OpraHU3MBI.

B3anMocBsI3b 4acTel MHOTOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CUCTEMBI OPTraHOB.
Opranusm Kak enuHoe 1eioe. 'omeocras.

Tkanu pacrenuit. Tumbel pacTUTENBHBIX TKaHEW: oOpazoBaTesbHas, IOKPOBHAs,
MPOBOJINIAs, OCHOBHAsA, MexaHnueckas. OcoOEHHOCTH CTpoeHUs, PYHKUIUNA U PacHOIOKEHUS
TKaHEN B OpraHax pacTEHUM.

TkaHu JKUBOTHBIX M  4Ye€JOBeKa. THUNBI JKUBOTHBIX TKaHEW: dIUTETHAIbHA,
COEIMHUTENbHAsA, MbllIeuHas, HepBHas1. OCOOCHHOCTH CTpOeHUs, (PYHKIHUNA M pPacHoNIOKEHUs
TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKa.

Oprasbl. BereratuBHbie U reHEpaTHBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMBI OPraHOB
YKUBOTHBIX U 4yenoBeka. DyHKIIMK OpraHOB U CUCTEM OPraHOB.

Omnopa Tena opranusmoB. Kapkac pacrenmit. Ckenersl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapykHbIil U BHyTpeHHUI ckeneT. CTpOeHUE U TUIIbl COeAMHEHUS
KOCTEH.

JIBmwkeHue opraHu3MoB. JIBM)KEHHE OJHOKJICTOYHBIX OpPraHU3MOB: aMEOOHMIHOE,
JKTYTUKOBO€, pECHUYHOE. J[IBM)KEHHE MHOTOKJIETOYHBIX PpACTEHUH: TPOMU3Mbl M HACTHUH.
JIBuKeHre MHOTOKJIETOYHBIX JKUBOTHBIX M U€JIOBEKa: MbllieuHas cucrema. Pednexc. CkeneTHbie
MBIIIIIBI ¥ UX padoTa.

[Tutanue opranusmos. IloriomieHre Bojabl, YIIEKUCIOrO raza 1 MUHEPAJIbHBIX BEIIECTB
pacteHusiMu. [luTanue >KUBOTHBIX. BHYTpPUIIONOCTHOE W BHYTPUKIETOYHOE MHIIEBapEHHUE.
[lutaHre NMO3BOHOYHBIX MKUBOTHBIX. OTAENbI MUILEBAPUTEIBLHOTO TpakTa. llumeBaputenbHble
xene3bl. [IuieBapurenbHas cucTeMa 4eoBeKa.

Hpixanune opranu3MoB. [[pixanne pactenuid. J{prxanne >xuBOTHBIX. uddy3us ra3oB uepes
MOBEPXHOCTh KIeTKU. KokHoe nbixaHue. JlpIxarenbHas MOBEepXHOCTh. JKabepHoe U JErodHoe
Opixanue. JlpIxaHue MO3BOHOYHBIX >XMBOTHBIX M YeEJIOBEKAa. OBOJIOLMOHHOE YCJIOXKHEHUE
CTPOCHHMs JETKMX IT03BOHOYHBIX >KMBOTHBIX. JlpIXaTenbHas cHCTeMa 4YeloBeka. MexaHu3m
BEHTWISILIMM JIETKUX Y NTUI U MIIeKONUTaoImuX. Perynsanus apixanus. [{pixarenbHble 00bEMBI.

Tpa"cnopT BeleCTB y OPraHU3MOB. TpaHCIOPTHBIE CHUCTEMBI pacTeHuM. TpaHcropr
BEUIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u €€ opraHbl. KpoBeHocHas cucrema
MTO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. (Cepane, KpPOBEHOCHBIE COCYyAbl M KpoBb. Kpyru
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KpOBOOOpaIieHus..  OBOJIIOLIMOHHBIE  YCIOXHEHHMSI  CTPOCHUS  KPOBEHOCHOM  CHCTEMBI
NIO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ peryasnus.

Boinenenune y opraHu3moB. Beigenenue y pacreHuil. BelueneHue 'y  KUBOTHBIX.
Cokpatutenbupie Bakyonu. Opranbsl BbigeneHus. DuibTpanusi, cekpenuss U oOpaTHoe
BCAChIBaHHE KaK MEXaHU3Mbl pabOThI OPraHoB BblesieHUs. CBs3b MOJOCTH Tella ¢ KPOBEHOCHOU
Y BBIICTUTEIBHOM CUCTEMaMU. BpineneHrne y MO3BOHOYHBIX KMBOTHBIX M dYesioBeka. [loukwm.
Crpoenue u pyHkunonupoBanue HeppoHa. Ob6pazoBaHrue MOYH y YETIOBEKA.

3amuTa y OpraHu3MoB. 3alldTa y OJHOKJIETOYHBIX OopraHu3MoB. Cropbl OakTepuil u
LIUCTBI TPOCTEHIINX. 3alllUTa Y MHOTOKJIETOUHBIX pacTeHuid. Kytukyna. CpencrBa macCUBHON U
XAMHUYECKOMU 3a1uThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI M MX POU3BOAHBIE. 3alllMTa OpraHu3Ma
or Oone3neil. MMmyHHas cucrema uenoBeka. KileTOuHBII W TyMOpalbHBII HWMMYHHUTET.
Bpoxnéuuslii u  mpuOOpeTéHHBI  cnenuuueckuii UMMYHUTET. Teopus KIOHAJIbHO-
cenexktuBHoro nmmyHnurera (I1. Opmux, ®@. M. bepner, C. Tonerasa). BocnanutenbHbie OTBETHI
opranu3MoB. PoJib Bp0oXIEHHOTO UMMYHHUTETA B PA3BUTHUU CUCTEMHBIX 3a00J1€BaHUN.

Pa3apaxxuMocTs M perynsauuss y OpraHu3mMoB. Pa3apakuMocTh y OJHOKJIETOYHBIX
opranu3moB. Takcucel. PazgpaxxumocTs U peryisiius y pacteHuil. POCTOBbIE BElECTBA U HX
3HauEHUE.

HepBHas cucrema u peduieKTopHAs peryisiius y >KHBOTHBIX. HepBHas cuctema u eé
OTZEJbl. DBOJIIOIMOHHOE YCJIOKHEHUE CTPOEHUST HEPBHOM CHCTEMBI Yy JKMBOTHBIX. OTIEmbl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX XUBOTHBIX. Pedrnekc u pednexkropnas nyra. bezycrnoBHbie u
YCJIOBHBIE PE(IIEKCHI.

['yMopasibHast perynsmusi W SHIAOKPUHHAS CUCTEMa J>XKMBOTHBIX W 4YesoBeka. JKeresbl
DHJIOKPUHHOW CHCTEMBI M KX TOPMOHBI. JleicTBHE TOpPMOHOB. B3anMOCBS3b HEPBHOU U
SHAOKPUHHOU cucTeM. [ umoranamo-runoduzapHas cucrema.

JleMoOHCTpaL U

IToptper: U. I1. ITaBnoB.

Tabmuiel u cxeMbl: «OIHOKIETOYHBIE BOAOPOCINY», «MHOTOKIETOUHBIE BOJOPOCINY,
«baktepun», «lIpocreitmue», «Opranbl LBETKOBBIX pacTeHUil», «CHCTEMBbI OpPraHoB
MO3BOHOYHBIX KHUBOTHBIX», «BHyTpeHHee CTpoeHHUE HACEKOMBbIX», «TKaHH pacTeHUi,
«KopueBwie cuctembr», «Ctpoenue ctebnss», «CTpoeHHE IHMCTOBOM TIIACTUHKMY, «TkaHu
JKUBOTHBIX», «Ckener 4yenoBekay, «llumieBapurenbHas cucrteMa», «KpoBeHOCHas cucTemay,
«/prxarenbHass  cucrema», «HepBHas cuctema», «Koxa», «MpbllieyHas cucremay,
«BbraenurenbHas cucremMay, «JHIOKpUHHAA cucTeMay, «CTpoeHue MbIIbD, «MMMyHHTETY,
«KumeunomnonoctHpie», «CxeMa mUTaHus pacTeHHi», «KpOBEHOCHBIE CUCTEMBI MO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue miaHapun», «BHyTpeHHee CTpOeHHUE 0KIE€BOTO
yepBs», «HepBHas cucrema pwid», «HepBHas cucrema narymku», «HepBHas cucrema
npecMbikatomuxcs», «HepBHast cuctema ntuny, «HepBHass cuctemMa MIIEKONMTAIOMINX,
«HepBHas cuctema yenoBekay», «Peduexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MHUKPOIpENapaThl OJHOKIETOYHBIX OPTaHU3MOB,
MUKpOIpenaparsbl TKaHeH, paKOBUHBI MOJUTIOCKOB, KOJUIEKIIMM HACEKOMBIX, UTJIOKOXKUX, KUBbBIC
9K3EMIUIAPhl KOMHATHBIX pacTeHU, TepOapuu pacTeHUN pa3HbIX OTAENIOB, BJa)KHbIE IperapaThl
’KUBOTHBIX, CKEJIEThl TTO3BOHOYHBIX, KOJIEKIIUU OECIIO3BOHOYHBIX )KUBOTHBIX, CKEJIET YEJIOBEKa,
o0opymoBaHue Js JEMOHCTpPAIlMM TMOYBEHHOTO U  BO3AYIIHOTO TIMTaHUS PACTCHUH,
pacuieryieHus Kpaxmaina M OelkoB ToJ JeiictBueM (epMeHTOB, OOOpyIOBaHUE IS
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JIEMOHCTPALIMH OIBITOB IO U3MEPEHUIO )KM3HEHHON €MKOCTH JIETKUX, MEXaHU3Ma JbIXaTeIbHbIX
JBUKEHUM, MOJIETIN TOJIOBHOTO MO3Ta Pa3InYHbIX )KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TkaHel pacTeHHI.

JlaGoparopHas padora «/3yueHre TKaHel JKMBOTHBIX).

JlaGopaTropHas padora «/3yyeHrne opraHoB IBETKOBOT'O PAaCTEHUSI.

Tema 10. Pa3MHOKeHMe 1 pa3BUTHE OPTaHNU3MOB

®opMbl pa3MHOXKEHUSI OPTaHU3MOB: OecIionoe (BKJII0Yasi BEreTaTUBHOE) U 110JI0BOe. Buibl
0ecro10ro pa3MHOKEHUS: TOYKOBAaHUE, CIIOPYIISLNS, (pparMeHTalus, KIOHHPOBAHUE.

[TonoBoe pasmuHoxkeHnue. IlonoBele kneTku, unu ramerel. Meiio3. Cranguu Mmeiiosa.
IToBenenue xpomocoM B Menose. KpoccuHrosep. bronornyeckuii CMbICI MeHO3a U IIOJIOBOTO
npouecca. Melo3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe  pa3Buthe. l'ameroreHe3 y JKMBOTHbIX. I[loyioBble — Kene3bl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KieTOK. CrepmaroreHe3 u ooreHe3. CTpoeHHE MOJIOBBIX
KJIETOK.

OmnogoTBOpeHHE M AMOPUOHAIBHOE Pa3BUTHE >KUBOTHBIX. CrOCOOBI OIIOIOTBOPEHUS:
Hapy»KHoe, BHyTpeHHee. [lapTeHorenes.

WuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHUOIOTHS — HayKa O Pa3BUTHUU
opranusMoB. Mopgoeenes — 00Ha u3 enaguvix npoodrem ambpuonocuu. Konyenyus mopghocernos
u mooenu mopghocenesa. Ctaauu >MOPHOTEHE3a KUBOTHBIX (Ha MpUMeEpe JATYIIKH). J[pobneHue.
Tunsl apobnenus. [emepmunuposanuoe u Hedepmunupoganuoe opodrenue. bracmyna, muno
onacmyn. Oco6EHHOCTU IPOOJIeHHs MIIEKONUTAIOIUX. 3apOoJIbIIeBble JTUCTKU (TracTpyJIsaius).
3aknajKka OpPraHOB W TKaHEW W3 3apOJBIIIEBBIX JHUCTKOB. B3anMmHOe BiIMsSHUME YacTel
pa3BUBAIOIIETOCS  3apojibliia  (3MOpUOHANbHAS HMHAYKIMS). 3akjajka TIUlaHa CTPOCHUS
JKUBOTHOTO KakK pe3ylbTaT HEpapXWUYECKUX B3aUMOJEHUCTBUN TreHOB. BuusHue Ha
AMOPHOHAILHOE PAa3BUTHE PA3IMYHBIX (DPAKTOPOB OKPYKAIOLIEH CPEIbl.

Poct u pasButue xuBoTHbIX. IlocTamOpuoHanbHbIl mnepuon. IlpsmMoe u Hempsimoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M TMO3BOHOYHBIX >KHBOTHBIX.
bronoruueckoe 3HaueHUE MPSMOrO U HENPSAMOrO Pa3BUTHUSA, UX PACHPOCTPAHEHUE B IPHUPOJE.
Tunbel pocta >KUBOTHBIX. @akTOpbl PETYISIMUM POCTAa KUBOTHBIX U yenoBeka. Craauu
MOCTAMOPHUOHAIIBHOTO DPAa3BUTHSl y JKUBOTHBIX M uenoBeka. [leprojpl OHTOreHesa dYelloBeKa.
Crapenue U cMepTh Kak OMOJIOrMYeCKHe MPOLECCHI.

PasmHOxeHue M pasButue pacteHuil. ['amerodur m crnopodur. Meio3 B KU3HEHHOM
mukie pacreHuil. OOpa3zoBaHMe cmop B Impolecce Meioza. ['ameToreHes y pacTeHMH.
OImIog0TBOPEHNE W Pa3BUTHE PACTUTENBHBIX OPraHu3MOB. JIBOWHOE OIUIOJIOTBOPEHHE Y
I[BETKOBBIX pacTeHuil. OOpa3zoBaHHE U pa3BUTHE CEMEHH.

MexaHu3MBbI pEryIsuyd OHTOTE€HE3a Y PACTEHHI U )KUBOTHBIX.

JleMoHCTpanuu

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

Tabmunel u cxembl: «BereraTuBHOe pazMHOKeHUE», «TUIBI GECTIONOro pa3sMHOXKEHUS,
«Pa3MHOXEHHE XJIaMUJIOMOHa/bl», «Pa3MHOXXEHHE »HBIUVIEHBI», «Pa3MHOXEHHE THUAPHI»,
«Meitoz», «Xpomocombl», «['amerorene3y», «CTpoeHHE SHULEKIETKH U CIEPMATO30HAa,
«OcHoOBHBIE cTaauu OHTOreHe3a», «lIpsiMoe m Hempsmoe pa3BUTHE», «Pa3BUTHE MaiiCKOIo
Kykayn, «Pa3Butue capanum», «Pa3Butue narymkn», «/[BoiiHOe OMIOAOTBOPEHUE Y IIBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOJOJBHBIX M JABYIOJBbHBIX pacTeHUN», «KU3HEHHBIN UK
MOpPCKOM  KamycTel», <«JKM3HEHHBIM LUKI MXa», <OKW3HEHHBIH LMK NAnOpOTHUKAY,
«KU3HEHHEIN IUKJI COCHED.

12



OO6opynoBaHHue: CBETOBOM MHUKPOCKOI, MUKPOIIpENapaThl SUIIEKIECTOK U CIIEPMATO30U/ OB,
Mojienb «L{uKIT pa3BUTHS JIATYLIKNY.

JlabopaTtopnass paGora «lI3yueHue CTPOEHMSI TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTuyeckass padora «BbIsBIIEHHE NPU3HAKOB CXOJCTBA 3apOAbILIEH MO3BOHOYHBIX
YKUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHnEe OpPraHOB Pa3MHOYKEHUS BBICIIUX PACTEHUN».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U U3MEHYMBOCTH OPraHU3MOB

Hcropusi cTaHOBIIGHUS W Pa3BUTHS TeHETUKH Kak Hayku. Pabortel I'. Mengpens, I'. ne
@®puza, T. Moprana. Pomnb oTeuecTBeHHBIX Y4YE€HBIX B pa3BUTUU reHeTuku. Paborsr H. K.
Konsuosa, H. U. BaBunosa, A. H. benozepckoro, I'. . Kapnieuenko, FO. A. ®ununyenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHbIE T€HETUYECKUE MOHATHUS U CUMBOJIbL. ['OMOJIOTUYHBIE XPOMOCOMBI, aJJIEJIbHbIE
IeHbl, aJbTEPHATUBHbIC NPU3HAKH, JOMMHAHTHBIM M PELECCUBHBIA NPU3HAK, TOMO3UIOTA,
TeTepO3UroTa, YWCTast JIMHUS, TUOPUABI, TeHOTUN, (eHoTur. OCHOBHBIE METOJbI TE€HETHUKH:
TUOPUAO0IOTHYECKHM, IUTOTOTUYECKHI, MOJIEKYIISIPHO-TE€HETUYECKHI.

JdeMoHcTpannn

[Toptpetsr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1. Basunos, A. H.
benozepckuit, I'. JI. Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodeer-Pecorckuii.

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

JlaGopaTopHas pa6ora «/{po3oduia kak 00BEKT FTeHETUUECKUX UCCIIEI0OBAaHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpemuBanue. IlepBbiii 3akoH MeHaens — 3aKoH e€IMHOOOpa3Hs
ruOpusioB nepBoro nokojeHus. IIpaBuno gomuHupoBaHus. Bropoil 3akoH MeHnens — 3aKkoH
pacuienieHus npu3Hakos. L{uTosoruueckue 0CHOBBI MOHOTMOPUAHOTO CKpelMBanus. ['unoresa
YUCTOTHI FaMeT.

AHanuzupytoniee  ckpemuBaHue.  [IpoMexyTouHbIi ~ XapakTep — HaclleZJOBAHMUS.
Pacmiennienne npu3HakoB MIpU HETIOJIHOM JIOMUHUPOBaHUH.

Jurubpunnoe ckpemuBaHue. TpeTuil 3akoH MeHzens — 3aKOH HE3aBHCHMOTO
HacJIeJOBaHMsI MPU3HAKOB. [uTOIOrN4YecKrie OCHOBBI IUTHOPUHOTO CKPEIIUBAHMUS.

CueruienHoe HacnenoBanue npu3HakoB. PadoTer T. Moprana. CrienieHHoe Haciae0BaHue
T€HOB, HApYIICHNUE CLEIUIEHNUS MEX 1y F'eHaMu. XpOMOCOMHas TEOpUsl HAaCIE€ICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OINpPEAEIEHUS Iosla. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbIM MoJ. [eHeTudeckas CTPYKTypa IOJOBBIX
xpomocoM. HacnenoBanre npu3HaKoB, CHEIIIEHHBIX C TIOJIOM.

I'enoTun kak uenoctHas cucrema. [lneforponus — MHOMKECTBEHHOE JIEMCTBHE TIE€HA.
MHOX€eCTBEHHBIM ayuienu3M. B3aumoaeicTBue HeaUIeNbHBIX T'eHOB. KOMIIJIEMEHTapHOCTS.
Onwucra3s. [Tomnmepns.

['eHeTMYECKUI KOHTPOJb PpA3BUTHS pPACTEHUM, JKMBOTHBIX M UEJIOBEKa, a TaKXkKe
(U3MOJIOTMUECKUX MPOIECCOB, TOBEACHUS W KOTHUTUBHBIX (yHKUMH. ['eHeTmueckue
MEXaHU3Mbl CUMOHMOT€HEe3a, MEXaHU3Mbl B3aUMOACUCTBUS «XO3SIMH — MapasuT» U «XO35SUH —
MuKpoOrnom». ['eHeTHUecKre acreKThl KOHTPOJIS U U3MEHEHUs HacjleICTBEHHON nH(popMaluu B
MTOKOJIEHUSIX KJIETOK U OPraHU3MOB.

JleMoOHCTpanuu

[Toptpetsr: I'. Menaens, T. Mopras.
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Tabmuupl u cxemsl: «I[lepBbiii 1 BTOpOM 3akoHBI MeHaens», «Tpetuit 3akoH MeHuemns»,
«Ananuzupymoliee ckpeuBanuey, «Hemnonnoe noMmunupoBanuey, «CLeIIEHHOE HACIeJOBaHUE
MPHU3HAKOB y Apo30huiby, «'eHeTnka monay, «Kapuorun yenoekay, «Kapuotun apo30Quisy»,
«Kapuorun ntuis», « MHOXKECTBEHHBIN aJienn3M», «B3anMoneincTere reHoBy.

O6opynoBaHue: MOAENb AJsl IEMOHCTPAllMU 3aKOHOB €IUHO00pa3usi rHOPUAO0B MEPBOrO
MOKOJICHHSI M PACUIEIUIEHUs] MPU3HAKOB, MOJEIb ISl JEMOHCTpPAlMU 3aKOHAa HE3aBUCHUMOIO
HACJICIOBAHUS IPU3HAKOB, MOJIEIIb JJIsl IEMOHCTPAMU CUEIUICHHOTO HACIIEIOBAHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/pozodunar.

IIpakTuyeckas paGora «l3ydyeHue pe3ynbTaTOB MOHOTMOPUIHOTO CKPEIIMBAHUS Y
JPO30(UITBD».

IIpakTuyeckas padora «/3ydeHune pe3yabTaTOB JUTUOPUIHOTO CKPEIIUBAHUS Y
JIPO30(UITBIY.

Tema 13. 3akoHOMEepPHOCTH U3MEHYNBOCTH

BsaumopelictBie reHotuna u cpeabl npu (GopmupoBaHuH (eHoTHNa. V3MEeHUYMBOCTH
npu3HakoB. KauecTBeHHbIE W  KOJWYECTBEHHBIE TpPHU3HAKK. BUIbl  HM3MEHYHMBOCTH:
HEHACJIEACTBEHHAs U HACJIEICTBEHHAS.

MonudukanronHas U3MEHUYMBOCTh. Ponb cpeabl B (OpMUPOBaHUM MOIUGMUKAIMOHHON
n3MeHunBocTu. Hopma peakuuu npusHaka. BapuanunoHHsll psi M BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHONH H3MEHYHUBOCTH.

['enoTunuueckass M3MeHUYUBOCThb. (CBOWCTBA TEHOTUIIMYECKOW M3MEHUYMBOCTH. Bujbl
TeHOTUITUYECKOW N3MEHYMBOCTH: KOMOMHATUBHASI, MyTallHOHHASI.

KomOuHaTuBHas M13MEHUYMBOCTh. Mel03 U MOJIOBOM MPOIECC — OCHOBA KOMOWMHATHUBHOMN
W3MEHYMBOCTH. POJIb KOMOMHATHBHON M3MEHUYUBOCTU B CO3JJaHUU T€HETUYECKOTO Pa3HOOOpa3us
B [Ipe/iesiax OJIHOTO BH/IA.

MyTtanioHHas W3MEHYMBOCTb. BHIbI MyTanuili: TE€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnioHTaHHBIE W WHAYIUPOBAaHHBIE MYyTalMH. SImepHBIE M IUTOIUIA3MATHYECKHUE MYTAIUU.
Comaruueckre W MOJOBble MyTanuu. [[pUYmMHBI BOSHUKHOBEHHS MyTanuil. MyTareHbl U HX
BIIMSIHME HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAI[MOHHOTO Mpolecca. 3aKOH TOMOJOTUYECKUX
psnoB B HacneacTBeHHOW wu3MeHunBoctd (H.M. BaBuioB). BHesnepHas HW3MEHUHMBOCTH U
HACJIEICTBEHHOCTb.

Onueenemuxa u >NUSEHOMUKA, DPOJb INULEHEMUYECKUX (PaKmopo8 6 HACIe008aHuu U
UBMEHYUBOCIU PEHOMUNUYECKUX NPUSHAKO ) OP2AHUZMOB.

JleMoHCTpanun

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

Tabmumpl u cxembl: «Bunmbl u3mMeHumBOCTHY, «MoaudukannoHHas HW3MEHYHUBOCTHY,
«KoMmOuHaTUBHAsST ~ M3MEHYHMBOCTH»,  «Meio3»,  «OminogorBoperue»,  «[ eHeTHdyeckue
3a00JIeBaHUS YeIIOBEKay», «BUIbl MyTammii.

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

JlaGopaTopnasi pabora «McciemoBaHue 3aKOHOMEPHOCTEH  MOAU(DUKAIIMOHHOM
n3MeHYUBOCTH. [IocTpoeHre BapraliMOHHOrO psijia ¥ BapUallMOHHOU KPUBOW».

IIpakTuyeckasi padora «Mytamnuu y 1po30Quisl (Ha TOTOBBIX MUKPOITpENapaTax).

Tema 14. I'eHeTHKA YeJI0BeKa

Kapuotun uenoBexka. MexayHapogHasi MporpaMma HUCCJIEJIOBAHHMS TE€HOMa YEJIOBEKa.
MeTobl U3Y4YEeHUS TEHETUKH YENIOBEKA: MeHEAIOTMYECKUA, OJU3HEI[OBBINA, [IUTOTCHETUIECKUA,
MONYJIALUOHHO-CTATUCTUYECKUH, MOJIEKYJIsIpHO-reHeTnYeckuii. COBpPEMEHHOE OIpe/esieHne
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TE€HOTHIA: IOJIHOTEHOMHOE CEKBEHUPOBAHNE, TEHOTUIIMPOBAHKE, B TOM 4yHcie ¢ momotbto [TIP-
anaymza. Hacnencrennbie 3a0051eBaHus YelioBeKa. [ €HHBIC © XpPOMOCOMHBIE 0OJIE3HH YEJIOBEKA.
bone3nn ¢ HacneaCTBEHHOM MNPEApaclOIOKEHHOCThI0. 3HAUYEHHUE MEAMIIMHCKONW T€HETUKH B
MPEIOTBPALICHUH M JICUCHUU TeHETUYECKUX 3a00JieBaHUI dYeloBeka. MeauKo-TeHeTH4YecKoe
KOHCYJIbTHpOBaHHE. CTBONOBBIE KIETKU. [IOHATHE «T€HETHUECKOro Ipy3a». DTHUECKUE ACTIEKThI
WCCJICIOBAHMI B 00JIACTH PEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enerndeckue (HakTOPHI MOBBIMICHHOW YYBCTBUTEIHHOCTH YEJIOBEKAa K (PH3UUYECKOMY U
XMMUYECKOMY 3arpsA3HEHUI0 OKpYXKawlled cpeabl. ['eHeTnueckas MpeapacronoKeHHOCTh
YEJIOBEKa K MMaTOJOTUSIM.

JleMoOHCTpan U

Tabmumer u cxembl: «Kapuortum denoBekay, «MeToabpl M3Y4YCHHs] TCHETUKH YEIOBEKay,
«"eneTnueckue 3a001€BaHUS YEIIOBEKAY.

IIpakTuyeckas padora «CocTaBieHuEe U aHAIU3 POJIOCIOBHOM.

Tema 15. Cenexuusi opranu3MoB

JlomecTukanus U cenekuus. 3apoXkAeHUE CeleKIUM U Jomectukanuu. Yuenue H. U.
Bapunosa o LleHTpax mpoucxoIeHus 1 MHOTooOpa3usi KyJlIbTYPHBIX pacTeHuil. Ponb cenexiuu
B CO3/IaHMM COPTOB pacTeHUM U mnopoa KUBOTHbIX. CopT, mnopona, mTaMM. 3aKOH
TOMOJIOTUYECKUX PSAOB B HAcieACTBEHHOM m3meHunBoctr H. M. BaBuiioBa, ero 3Hauenue s
CEJIEKIIMOHHOM paboTHI.

MeTtobl cenekinoHHOM paboThl. MIcKyccTBeHHBIN OTOOP: MacCOBBIN U MHIMBUYaIbHBIM.
Otanbl KOMOWHAIIMOHHON cenekiuu. VcnbiTanne Mpou3BOAUTENEH MO MOTOMCTBY. OTOOp MO
TEHOTHITY C MIOMOIIBIO OIEHKH (PEHOTHIA TTOTOMCTBA U OTOOP IO TEHOTHUITY C TTIOMOIIIBIO aHaTN3a
JHK.

HckycCTBEeHHBI MyTareHe3 Kak METOJ] CENEKIHUOHHOW paloThl. PamuanoHHBIN U
XUMHUYECKH MyTareHe3 KaK WMCTOYHMK MYyTallMid y KyJIbTYpHbIX (OpPM OpPraHu3MOB.
Hcnonp30BaHWe T'€HOMHOTO pENAKTUPOBaHMS M MeToAoB pekoMOuHaHTHbIX JIHK s
MOJTYYEHHS UCXOAHOTO MaTepraia i CEJICKIIHUH.

[Tonyuenne monumuonnoB. BHyTpuBuaoBas rtubpuauzanus. bIu3kopoacTBEHHOE
CKpellMBaHue, Wi UHOpUIUHT. HepoJacTBeHHOE CKpelrBaHue, Wik ayTOpuaAuHT. [eTepo3uc u
ero mpuyuHbl. Mcmonp3oBanue rerepo3rca B cenekiuu. OtmanéHHas TruOpuaU3aIus.
[Ipeononenne Oecruioausi MEXBHIOBBIX THOPUIOB. JIOCTHIKEHMSI CEJNEKIMM pAcTeHUH U
JKUBOTHBIX. «3e1EéHAsl peGoNoOYUsLY.

CoxpaHeHHE U U3YYEHHE T'€HETHYECKHUX PECypCOB KYJIbTYPHBIX PACTEHHN U HX JAUKUX
poauuei sl CO3/IaHUsI HOBBIX COPTOB U TMOPHIOB CEIIbCKOXO3SIMCTBEHHBIX KYNbTYp. M3yuenue,
COXpaHeHue U YnpaeieHue 2eHemudecKUMU pecypcamu cenbCKOX03AUCNEEHHbIX U NPOMbICIO0BbIX
HCUBOMHBIX 8 YENAX VIYYULeHUS CYUWEeCMBYIOWUX U CO30aHUs HOBbIX NOPOO, JUHULL U KPOCCO8, 8
MOM Yucie ¢ NPUMEHEeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl, NepedosbiX uel u
NnepcneKmuBHbIX MexHoI02Ul.

JleMoOHCTpaLun

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

Tabmuus! 1 cxembl: «L{eHTpbI MPOUCXOXKIEHHUS U MHOT000pa3us KyJbTYPHBIX pacTCHUID,
«3aKOH TOMOJIOTMYECKHMX PSJAOB B HACJIEACTBEHHONM HM3MEHUYMBOCTH», «METOIbl CeneKuun»,
«Otnanéunas rubpuanzanus», «MyTtareses».

JlabopaTopnasi pabora «3yueHue cOpTOB KyJbTYypHBIX PaCTE€HHH M MOPOJ JOMAIIHUX
KUBOTHBIX).
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JlaGoparopHas padora «/3yueHrue METOI0B CEJEKIIMU PACTEHUI.

IIpakTnyeckas padora «IIpuBuBKa pacTeHUII».

Ikekypenst «OCHOBHBIE METOJIBI M JOCTUXKEHUS CENIEKIIMU PACTEHHI M >KMBOTHBIX (HA
CEJICKLIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATENIbHBIH Y4acTOK, B TEIUIMYHOE
XO035IMCTBO, B JIAOOPATOPHUIO arpOYHUBEPCUTETA WIM HAYYHOT'O LIEHTPA)».

Tema 16. BuoTexHOJIOrUsI U CHHTeTHYeCKasi 0MoJ10Tusl

OOBeKTBI, HCIONb3yeMbIE B OMOTEXHOJOTMH, — KIETOUHBIE M TKaHEBBIE KYJBTYpHI,
MHUKPOOPIaHU3MBbl, HUX XapakTepucTHKa. TpaaunuoHHas OUOTEXHOJIOTUA: XJeOoIeueHue,
HOJIy4eHHEe KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAEIHE. MukpoOuosorudeckuii cuute3. O0bEKThI
MHUKPOOHOIOTHYECKUX TeXHOMoTui. [Ipon3BoacTBo Oenka, aMUHOKUCIIOT ¥ BUTAMUHOB.

CozaHue  TEXHONOTMM M MHCTPYMEHTOB  LIEJICHANPABIEHHOTO  M3MEHEHUs U
KOHCTPYMPOBAHUSI TEHOMOB C LIEJIbIO NTOJIYYE€HUsI OPIraHU3MOB U UX KOMIIOHEHTOB, COACPKAILNUX
HE BCTpEYarolluecs B pUpoJie ONOCUHTETUYECKHE TYTH.

Kiterounas nmHxeHepus. MeToabl KylbTypbl KJIETOK M TKaHEH pPAaCTEHUH U KUBOTHBIX.
Kpunobanku. Comarnueckasi ruOpuau3amus U comatudeckuii smOpuoreHe3. lcmonp3oBaHue
raliOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonvzoseanue
MOHOKNOHANbHBIX U NONUKIOHANbHLIX aHmumen 6 meouyune. VICKyCCTBEHHOE OIJIOJJOTBOPEHHE.
PexoHCTpyKIMs SIWLEKIETOK W KIOHUPOBAaHUE JMXUBOTHBIX. MeTOJ TpaHCIUIAHTALMK SAEp
KIETOK. Texnonocuu 0300po6neHus, KyIbMmueUpoBaHuss U MUKPOKIOHANbHO20 PA3ZMHOICEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMOCOMHasl M TeHHas MH)KeHepHsl. VICKyCCTBEHHBIN CHHTE3 IéHa U KOHCTPYMPOBAHUE
pexomOunantHeiX JHK. Cosoanue mpanceennvix opeanuzmos. JlocTuxkeHUs U NEPCHEKTUBBI
XPOMOCOMHOM W TEHHOM WHXEHEpUU. OKOJIOTWUYECKHME M OSTHYECKHE NpoOJieMbl TIe€HHOU
UHXEHEPUHU.

Menununackue ouorexnonorun. [Tocrrenomuas mudposas meauiuna. [1I[P-1uarnocruka.
MeTab010MHBIHM aHaIU3, TEHOLIEHTPUYECKHUI aHAIN3 POTEOMa YeI0BeKa JIJIsl OLIEHKHU COCTOSHUS
ero 310poBbs. Vcmonb3oBaHME CTBOJIOBBIX KIIeTOK. TapretHass Tepanus paka. 3D-
OvouH)xeHepusi A pa3pabOTKM  (PyHIaMEHTAJIbHBIX OCHOB MEIUIMHCKHX TEXHOJIOTHA,
CO3/1aHUSI KOMIUIEKCHBIX TKaHEH CoYeTaHWeM TEXHOJOIMi TPEXMEPHOro OMONPUHTHHTa M
ckaddonanHra s peuieHus 3a1a4 NepcoOHaTU3UPOBAHHON MEIULIUHBI.

Coznlanue BEKTOPHBIX BAaKLMH C LIEIbI0 OOecreyeHus: KOMOMHUPOBAHHOW 3aIUTHI OT
Bo30ynuteneit OPBU, ycraHoBiieHHEe MOJIEKYJISPHBIX MeXaHu3MoB (yHkimonupoBanus PHK-
CoJIepKallX BUPYCOB, BBI3BIBAIOIINX 0CO0O OIMacHbIe 3a00JI€BaHMs YeIOBEKa U )KUBOTHBIX.

JleMoOHCTpaLun

Tabmuupr u  cxembl: «Vcrnonap30BaHME  MHMKPOOPTaHM3MOB B MPOMBIIIJIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxeHepus», «I'eHHas HHKEHEPUSI».

JlaGopaTopHas padora «/I3yueHre 00bEKTOB OMOTEXHOIOTHIY.

IIpakTuyeckas padora «IlogyyeHrne MOTOYHOKHUCIBIX TPOIYKTOBY.

IKekypeust «buoTexXHOIOrNs — BayKHEHIIas MPOU3BOAUTENbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IPOU3BOJICTBO)».

11 KUIIACC

Tema 1. 3apo:kaeHne 1 pasBUTHE IBOJIONMOHHBIX NPeACTaBJIeHUH B 0M010THMI
OpomtonmonHas Teopus Y. [lapsuna. [Ipeanoceuiku BOZHUKHOBEHUS JapBUHMU3Ma. JKu3Hb
Y Hay4yHad JedatenbHocTh Y. JlapBuHa.
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JBwkymme cuibl dSBomonuu  BugoB 1o Y. JlapBuHy (BBICOKas WHTEHCHBHOCTH
PasMHOKEHHUSI OpPraHU3MOB, HACIIEACTBEHHAs HM3MEHYMBOCTh, OOppba 3a CylIecTBOBaHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenune cuaTeTndeckoit Teopuu sBotonuu (CTD). HeltpanbHas TeopHs 2BOJIIOIIH.
CoBpeMeHHas 3BOJIOLMOHHAsT OMOJIOrUs. 3HAU€HUE IBOJIOLMOHHONW Teopuu B (HOPMUPOBAHUU
€CTECTBEHHO-HAy4YHO! KapTUHBI MUPA.

JleMoOHCTpaLuu

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

Tabmuubl u cxemsl: «Cucrema xuBoid npupoas! (mo K. Jlunuero)», «JlecTHHUIA KUBBIX
cymectB (mo Jlamapky)», «MexaHusm (OpMUPOBaHHS MNPUCHOCOONICHUH Yy pacTeHHd u
AKUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapuipyta nyremectsust U. Jlapsunay», «Haxonku Y.
HapBuna», «®opmbl 060pb0Obl 3a cymectBoBanue», «lloponel romy6eit», «Muorooopasue
KyJbTYpHBIX (hopM KamycTsl», «[loponbl JOMalIHUX KUBOTHBIX», «Cxema 00pa30BaHUSI HOBBIX
BugoB (o Y. JlapBuny)», «Cxema COOTHOIIEHHS IBMKYLIUX CHUJ 3BOJHOLUN», «OCHOBHBIE
IIOJIO’KEHUSI CUHTETUYECKOM TEOPUHU IBOJIIOLIUNY.

Tema 2. MuKpo3BoIIOLUA U eé pe3yJIbTAThI

[Tomymnsiuust Kak 3JeMeHTapHas eAuHULa 3BoolMU. COBpEeMEHHBbIE METOJbl OLEHKU
FEHETUYECKOT0 pa3HO00pa3us U CTPYKTYphl nomyisaiuil. I3MeHnenune reHo(oH/1a NOMyIIsIlMY KaK
3JIEMEHTAapHOE SBOJIIOLIMOHHOE SIBJICHHE. 3aKOH reHeTudeckoro paBHoBecus k. Xapau, B.
Baitn6epra.

OnemeHTapHble (QakTOpbl (IBWXKYIIME CHJIbI) HBOJIOUMHU. MyTallMOHHBIA Ipoliecc.
KombOunaruBHass u3mMeHUMBOCTh. [lpeild) reHoB — ciyyailHble HEHaNpaBli€HHbIE W3MEHEHUs
qacToT ayulened B momymsauusax. O¢dekT ocHoBatens. IDpgexkm OYMuLIOUHO20 20PIbIUKA.
CHuoicenue eenemuuecko2o paznoodpaszus. npudunsl u creocmeus. Illpossenenue s¢pgexma
Opetigha 2enos 6 Oonvuwux u manvix nonyaayusx. Murpamuu. W30msmus  TOMyISIU:
reorpaduueckas (MpoCTpaHCTBEHHAs ), OnoIornyecKkas (penpoyKTUBHAS ).

EcrectBeHHbIi 0TOOp — Hampapistomuil ¢aktop 3BostoLUH. DOPMBI €CTECTBEHHOTO
oTOopa: NBHUXKYIIMH, CTaOWIM3UPYIOUIMHA, pa3pbiBatoluil (qu3pyntuBHbIi). IlonoBoit oTdop.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLMATILHOTO MOBEACHMS )KUBOTHBIX.

[TprcnocoOIeHHOCTh OpraHU3MOB KakK pe3ysbTaT MHUKPO3BOJIOLUMU. Bo3HHKHOBEHUE
npucnocoOiaeHnit y opranuzmMoB. Apomopdo3ssl u uaumoanantauuu. [Ipumeps! npucrnocodaeHui
y OpraHu3MoB: Mopdomnorndyeckue, QU3NOIOrUYECKHe, OWOXUMHUYECKUE, IOBEICHUECKHE.
OTHOCUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTraHNU3MOB.

Bun, ero xputepum u cTpykrypa. BumooOpa3oBaHue kak pe3ylbTaT MHKPOIBOJIIOLMH.
W3onsauust — ximroueBoil (akrop BupooOpazoBanus. Ilytm u cmocoObl BHI000pa3oBaHUS:
ajtonaTpuueckoe  (reorpauyeckoe), CUMIATPUYECKOe (PKOJIOTUYECKOE), «MTHOBEHHOE)
(monmummonau3arus, THOpuau3anus ). JIMTeTbHOCTh IBOIOIIMOHHBIX TTPOIIECCOB.

Mexanu3mbl (GOpMUPOBAHUS OMOJIOTUYECKOTO Pa3HOOOpa3Hsl.

Ponp  »BoOmIOIMOHHOM OuoMOrMM B pa3pabOTKe HAayYHBIX METOJOB COXpaHEHUs
O6unopazHooOpazus. MUKPOIBOMIONUSA W KOIBOJIOLUS IMAapa3sUTOB U HMX XO035ieB. MeXaHH3MbI
(bopMHUPOBaHHS YCTOMYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JleMoHCTpauMu

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

Tabmuupl u cxembl: «MyTalMOHHAS U3MEHUYNUBOCTHY, «[lomysaIOHHas CTPYKTypa BUIa»,
«Cxema mposiBieHHs 3akoHa Xapau—BaiiHOepra», «JIBWKyImme CHIBI  3BOJIIOIUN,
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«IKOJOTHYECKasT HM3OJIAIMS TIOMYJSIUid ceBaHCKo (openn», «[eorpaduueckas H3OIAIUS
JMCTBEHHUIIBI CHOMPCKOM M JTMCTBEHHHIIBI 1AaypcKoi», «[lomyIsroHHbIE BOJIHBI YUCICHHOCTH
XUIIHUKOB U XKepTB», «Cxema JIeHCTBHA ecTecTBEHHOro otbopay, «Popmbl OOpbOBI 32
CyILIECTBOBAHUEY, «MHpycTpuanbHbIi MEJIaHU3M, «Kussie HCKOIIaeMBbIEe»,
«ITokpoBHUTENIBCTBEHHAsI OKpacka MXUBOTHBIX», «lIpenynpexaaromas oxKpacka >KUBOTHBIXY,
«Puznonoruueckue agantanum», «I[Iprucrnocob6IeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIHHOCTHY,
«Kputepun Buna», «Bugsl-gBoitHuku», «CTpykTypa BHIa B mnpupone», «CrocoObl
BUJ000pazoBanus», «l'eorpadmyeckoe BupooOpa3oBaHue TpEX  BUIOB  JIAHABIIICHY,
«JKosornyeckoe BUI000pa3oBaHue BUAOB cuHUL», «[lomummounsl pacrenuit», «KamycTHo-
peneUYHBINA THOPHIY.

Ob6opynoBanue: repdapuu pacTeHU, KOJUIEKIIMM HACEKOMBIX, Uydena NTHIl U 3BEper C
npUMepaMu pa3jMYHbIX MPUCIOCOONICHUH, Yydesa MTHUIl M 3Bepel pa3HbIX BUIOB, Tepbapuu
pacTeHuii OJIM3KUX BHUJIOB, 00Pa30BaBIINXCS PA3TUYHBIMU CIIOCOOAMHU.

JladopaTropnasi padora «BpisBieHIE U3MEHYUBOCTH y 0CO0€H OHOTO BUIA.

Jladoparopnasi paGora «lIpucrnocobseHuss OpraHu3MOB W HMX OTHOCUTEJIbHAs
[EJIeCO00Pa3HOCTHY.

JlabopaTopnasi pabora «CpaBHEeHUE BUA0B [0 MOPPOJIOTUIECKOMY KPUTEPHIO».

Tema 3. Makpo3Bo/onusi M e€ pe3yJbTaThl

MeTtobl u3yueHus: MakpolsBoiolMy. [laneonTonornyeckue MeToAbl U3y4E€HUS SBOIOIHH.
[Tepexonubie GopMbl U PUIOTEHETUYECKUE PSIbI OPTAHU3MOB.

buoreorpapuueckue Metonsl uszyueHus sBomouud. CpaBHeHue ¢uiopsl U (ayHbI
MaTepUKOB U OCTpOBOB. broreorpaduueckue oomactu 3eMian. BUabl-oHIEMUKU U PETUKTHI.

OMOpPHOJIOTHYECKHE U CPaBHUTEIbHO-MOPQPOIOTUYECKUE METO/bl U3YUYEHHS SBOJIOIMH.
I'eHeTnyecKnEe MEXAaHU3MBI 3BOJIOLMU OHTOTE€HE3a U IOSBJICHHS DBOJIOLMOHHBIX HOBILIECTB.
['omosornyHble ¥ aHAJIOTMUYHbIE OpraHbl. PynuMeHTapHbIe OpraHbl U aTaBU3Mbl. MoneKyIsspHO-
reHeTUYeCKne, OWOXMMHUYECKMEe M  MaTeMaTH4YeCKHEe METOJAbl HM3YyUEHHUs  HBOJIOLHUU.
["'omonornunsie renbl. CoBpeMeHHbIE METO/IbI TIOCTPOECHUSI (PUIIOT€HETHUECKHX J1EPEBLEB.

XPOMOCOMHBIE MYyTallU1 U SBOJIIOLIMSI TEHOMOB.

OOume 3aKOHOMEpPHOCTH  (TpaBWJjia)  3BOJNIOUMHU. [lpunyun  cmenvl  QpyHKYul.
HeoOpaTtumocTs 3Bostoninu. AnantuBHas paguanus. HepaBHOMEpHOCTb TEMITOB 3BOJIOLUH.

JleMoOHCTpaLun

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

Tabnuupl U cxembl: «PUIOreHETUYECKHH PsIl JIOIMAAN», «APXEONTEPUKCY, «3BEpo3yObie
amepb», «Creronedans», «Punnodursy, «CemeHHble TanOpOTHUKMNY, «buoreorpaduueckue
30HBI 3emnn», «/peid koHTHHEHTOB», «PemukThl», «HawambHple cTaguu SMOPHOHAIBEHOTO
pa3BUTHS  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMYHBIE M  QHAJIOTWYHBIE  OPraHbI»,
«PynumeHTB», «ATaBU3MBI», «XpOMOCOMHBIE HAOOpBHI YEIOBEKAa W IMIMMIaH3e», «l JIaBHBIE
HaIpaBJIEHUs IBOJOLUNY, «OO0LIMe 3aKOHOMEPHOCTHU 3BOJIOLIUN Y.

O6opynoBaHue: KOJUIEKIMH, repOapuu, MYJSHKHM HCKOMAeMbIX OCTaTKOB OPraHMU3MOB,
MYJISKHM TOMOJIOTHYHBIX, QHAJIOTMYHBIX, PYJIMMEHTapHbIX OpPraHOB M aTaBU3MOB, KOJUIEKLIWU
HACEKOMBIX.

Tema 4. IIpoucxo:kaeHue U pa3BUTHE )KU3HU HA 3emule

Hayunple TUMOTE3bl MPOUCXOXKIEHUS >KM3HW Ha 3emuie. AOWOreHe3 W MaHCIEPMHS.
JloHayuHbIE TPEICTABICHUSI O 3apOXKACHUU JKU3HM (KpealuoHM3M). ['mmore3a MOCTOSIHHOIO
camo3apo>KJIeHus KU3HU U €€ ornposepxkeHue onbitamu @. Penu, JI. Cnannannanmy, JI. I[lacrepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTHUS.
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OcHOBHBIE dTanbl HEOpraHUYECKO# HBoMroNMU. [InaneTapHas (reosorudeckasi) 3BOJIOHS.
XuMHUECKasi ABOJIONMS. AOHOTeHHBI CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPTaHUYECKHUX.
Omneir C. Mwmepa u I'. Opu. OO6pazoBanue mnonumepoB u3 MoHomepoB. KoarepaTHas
runote3a A. WM. Omapuna, rumote3a mnepBuuHoro OynboHa J[x. XonmelHa, reHEeTHYECKas
runoreza I'. Mémnepa. Pubosumbr (T. Yek) um rumoreza «vupa PHK» V. T'mnbGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHE ITPOTOKIIETKH.

HUctopuss 3emnu u Meroabl €€ wu3ydeHus. lckomaeMble OpraHMYECKHE OCTaTKH.
['eoxpononoruss u e€ wmeronsl. OtTHOcUTeNnbHAass ©  aOCONIOTHAsE  T'€OXPOHOJIOTHSI.
['eoxpoHONOrMYecKas MKaaa: S0HbL, IPbl, HEPHUOBL, SITOXH.

Hauanbnbie 3tanel oprannyeckoil 3Bostounu. [[osIBIE€HHE U 3BOJIIOUHUS MEPBBIX KIETOK.
Oomonuss MeTabonu3Mma. Bo3HukHOBeHHE mepBbIX 3KocucTeM. COBpeMEHHbIE MHUKPOOHBIC
OMOIIEHKNM Kak aHajor mepBbiX Ha 3emiie coobmectB. Crtpomaronutsl. [IpokapuoTsl u
3YKapUOTBHI.

[TpoucxoxaeHue sykapuoT (cuMOMOreHe3). DBOJIIOLIMOHHOE IMPOUCXOKACHUE BHPYCOB.
[TpoucxoxaeHne MHOIOKJIETOUYHBIX  OpPraHW3MOB. BO3HUKHOBEHHWE OCHOBHBIX Iy
MHOT'OKJIETOYHBIX OpPraHU3MOB.

OcHOBHBIE 3Tambl HBOJIOLMU BbhICIIUX pacTeHUd. OCHOBHBIE apoMop(ho3bl PaCTEHUI.
Beixon pacrenuit Ha cymy. llosBieHue CHOpPOBBIX pacTeHUH M 3aBOCBAHWE HUMHU CYIIU.
Cemennble pactenust. [IponcxoxkaeHne HBETKOBBIX PaCTEHU.

OcHOBHBIE 3Tallbl 3BOJIOIUHM XUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl KHUBOTHBIX.
Benackas dayna. KemOpuiickuii B3pblB — MOSIBIEHHE COBPEMEHHBIX TUIOB. IlepBble XopaoBbIE
’KUBOTHBIE. JKU3Hb B BOJIC. DBOJIOIMS MMO3BOHOYHBIX. [Iporcxoknenne aMmpuOnii U penTuiInii.
[Mpoucxoxaenne miekonuTarouux W nTUI. [lpuHIMn kimoueBoro apomopdoza. OcBoeHUe
0€CII03BOHOYHBIMU U T03BOHOYHBIMU KHBOTHBIMH CYIIIH.

Pa3ButHe xu3HM Ha 3emile 10 3paM U NEPUOAAM: apXeH, MPOTEpPO30H, NaIEe030i, ME3030H,
KaiiHOo301. OOmias xapakTepuCTHKa KJIMMara M TeoJIorMueckux Impoueccos. llosBienue u
paciBeT XapaKTepHbIX OpPraHU3MOB. YTJI€00pa30BaHME: €r0 YCJIOBHS U BIUSHUE Ha ra30BBIN
cocTtaB atMochepsbl.

MaccoBble BBIMUPAaHHS — 3KOJOTMYECKHE KpU3HUCHI npouutoro. IlpuumHel u cnencteus
MaccoBbIX BbIMHUpaHHUil. COBpeMEHHBIH 3KOJIOTMYECKU Kpu3HC, ero ocobeHHocTu. IIpobiema
coxpaHeHHs OnopazHooOpa3us Ha 3emiie.

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

JleMoOHCTpaLun

[Toptpetsr: @. Penn, JI. Cnamnanuanu, JI. [Tactep, U. . Meunukos, A. 1. Onapun, JIx.
Xonaeitn, I'. Ménnep, C. Munep, I'. FOpu.

Tabmumel u cxembl: «Cxema ombita @. Penu», «Cxema omnbita JI. [TacTepa mo u3yueHUIo
caM03apoXKJIeHHs kHu3HM», «Cxema ombita C. Mumtepa, I'. IOpu», «3Ttanbl HeoOpraHn4ecKon
sBosroLIMNY, «['eoxpoHoyoruueckas mkana», «HadanpHble 3Tanbl OpraHUYecKOW 3BOIOLUN,
«Cxema o00pa3oBaHUsI DJYKapuoT MyTéM cuMOHOreHe3a», «CucreMa J>KUBOM HPUPOIB»,
«Ctpoenue Bupyca», «Apomopho3sl pacTeHui», «PuHHOOUTHY, «OIHOKIETOYHBIE
BOZOpOCIN», «MHOrOKJIETOYHbIE BoJgopociany, «Mxm», «llamoporHukm», «l'onoceMeHHbIE
pacteHus», «Opranbl ILBETKOBBIX pacTeHui», «Cxema pa3BUTUS >KHUBOTHOTO MHpay,
«ApoMop¢o3sl  KHBOTHBIX», «lIpocreiimme», «KumeunononoctHsie», «llmockue dvepBu»,
«YIeHuCTOHOTHE, «PpIOBIY, «36MHOBOIHEICY, «IpecMmbikaromuecs», «lITuuen,
«Mnekonuraromuey, «Pa3BuTue KU3HM B apXeWckodM ape», «Pa3BuTme KU3HU B
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MPOTEPO30MCKON 3pey, «Pa3BUTHE KU3HU B TAJICO30MCKOM 3pe», «Pa3BuTHE XU3HU B
ME3030MCKOil 3pe», «Pa3BuTHe »KU3HU B KallHO30HCKON »3pe», «CoBpeMEHHas cucrema
OpPraHUYECKOTI0 MUPaA».

O6opynoBanue: repOapud pacTeHUN pPa3IUYHBIX OTAENOB, KOJUIEKIIMM HACEKOMBIX,
BJIQXKHBIE Ipenaparbl >KUBOTHBIX, PAKOBHHBI MOJUIIOCKOB, KOJUJIEKIIMM HWIJIOKOXKHX, CKEJEThI
IIO3BOHOYHBIX JKMBOTHBIX, 4Yydeja MTHUILl U 3BEPEH, KOJUIEKIMH OKaMEHEJIOCTEH, I0JIEe3HBIX
MCKOIIAEMBbIX, MYJISIKU OPIraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryaabnas snaboparopHass padora «MopaenupoBanue onbiToB Muiepa—tOpu 1o
M3YYEHHIO a0MOTEHHOT0 CHHTE3a OPraHUYECKUX COSAMHEHUN B IEPBUUHOM aTMocdeper.

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

IIpakTuyeckas pa6ora «M3yyeHne OCOOCHHOCTEH CTPOCHHUS PACTEHUH pa3HbBIX
OTJZIETIOBY.

IMpakTuyeckas padora «/3yueHue 0COOCHHOCTEH CTPOCHUS TTO3BOHOYHBIX JKHUBOTHBIX).

Tema S. IIpoucxoxaeHue 4ej10BeKa — aHTPONOreHe3

Pa3paensl u 3agaun anTponosoruu. Meroasl aHTPOIIOIOTUH.

CraHoBIIEHHE NPEJCTABICHUN O MPOUCXOKICHUU 4YEIOBEKa. PelurunosHble BO33pEHUS.
CoBpeMeHHbIE HAYUHbIE TEOPHH.

CxoncrtBo  yenoBeka ¢ JKUBOTHBIMHU. (CuHcTeMaTHUeCKOE€ IIOJIOKEHHE  YeJIOBEeKa.
CBuzerenbcTBa CXOJACTBA 4YENOBEKA C SKMBOTHBIMH: CpPaBHHUTEIHHO-MOpP(]OIOrHuecKue,
sMOpHoNornyeckne, (HU3NOIOro-0MOXUMUYECKHEe, TNoBeAeHYeckre. OTIWYUs 4eloBeKa OT
KUBOTHBIX. [IpIMOXO0XK/I€HNE U KOMILJIEKC CBSI3aHHBIX C HUM INpU3HAKoOB. Pa3BuTHE rojoBHOTO
MO3Ta U BTOPOW CUTHAJILHON CUCTEMBI.

JBwxymme  cuibl  (pakTopbl)  aHTpONOreHe3a:  OMOJIOTMYECKHE,  COLMANIbHBIE.
CooTHolleHrne ONOIOTHYECKUX U COLMANIBHBIX (DAKTOPOB B aHTPOIOT€HE3E.

OcHoBHbIE CTaJuK aHTpororeHesa. PanHue yenoBexkooOpa3Hble 00€3bsHbI (IPOKOHCYIIbI)
U paHHHE TOHTHbI — O0IIUE MPEIKH YeT0BEKOOOPa3HbIX 00€3bsiH U JTH0JIe. ABCTPaIONUTEKN —
JBYHOTHE NpEeAKU HroAc. YenoBek yMmenblid, NepBble M3TOTOBIEHUS Opyaui Tpyaa. Yenosek
NPSIMOXOJIAIINI W TIEPBBIN BBIXOJ Jtojel 3a mpeaensl Adpuku. Yenosek reinenbOeprekuii —
001K TPeIOK HeaHAePTaTbLCKOTO YEJIOBEKA U YeIOBEeKa pa3yMHOT0. YenoBeK HeaH1epTalbCKUn
KAaK BHJI JIOJEH XOJOJHOTO KJIMMarTa. YemoBeK pa3yMHBIH COBPEMEHHOIO THIA, JEHHCOBCKUUI
4eJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npeaenamMu Adpuku. [laneoreneTnka u najaeoreHOMHUKA.

DBOJIIOLIMS COBPEMEHHOTO 4enoBeka. EcTecTBeHHBIH OTOOp B MOMYNALUSAX YEIOBEKa.
Myranuonssiit iporiecc U noaumopusm. [lomymnsiuoHHbIe BOIHBI, Ipeil reHoB, MUTpalus U
«a(dexT ocHOBaTENA» B MOMYJSALUAX COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue pacwl. [lonstue o pace. bosbime packl: eBponeougHas (eBpasuiickas),
aBCTpaJIO-HErpouIHasl (IKBATOpUANIbHAS), MOHIOJIOUHAs (a3MaTCKO-aMepUKaHCKasi). Bpems u
NyTH paccelieHuss 4YeloBeka 1Mo IulaHere. EauHCcTBO yenoBedyeckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Ma. [IpucnocoOnreHHOCT, 4elaoBeKa K  pa3HbIM  YCIOBHUSIM
OKpykartomiel cpensl. Biausaue reorpaduyeckoit cpeasl u nperida reHoB Ha MOP(HOJIOTHIO U
(U3UOIIOTHIO YeTIOBEKa.

MexauciIinHapaple  MeToIbl B (u3uMdecKkod  (OMOJOTHYECKON) aHTPOIOJIOTHH.
OBOJIIOIIMOHHAS. ~ AHTPOMOJIOTHST W MAJCOAHTPOIOJIOTHSl  YEJIOBEUYECKUX  MOMYJSALUMN.
buoconmaneHple  uccleqOBaHMS ~— NPUPOABI  yesloBeka.  VccimenoBaHue — KO3BOJIIOLUU
OMOJIOTUYECKOT0 M COLIMAIIBHOTO B YETIOBEKE.

JleMoHCTpauMu

20



[Toptpetsr: Y. HapBun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmumer uw  cxembl: «MeETOIBI  aHTPOMOJIOTHHY, «[ OJIOBHOM MO3r 4YEIOBEKa»,
«YenoBekooOpa3Hbie 00e3bsiHB), «CKeNeT 4eloBeKa M CKeJeT MIMMIaH3e», «PyauMeHTsl u
aTaBU3MbD», «JIBIKyIIME CHJIBI aHTPOIOrEHe3a», «IJBOJIOLIUOHHOE JPEBO YEJIOBEKay,
«ABcTpasionurek», «HenoBek ymenbliiy, «HenoBek nNpAMoXoaiamui», «/eHnCOBCKUI 4eI0BEK
«Heanpepranbupl»y, «KpomanboHUbD, «lIpenkn udenoBekay», «OTambl 3BOJIOLUU YEIOBEKAY,
«Pace1 uenoBekay.

OO6opynoBaHue: MyJISKM OKaMEHEJIOCTEeH, IPEeIMETOB MaTepHallbHOW KyJIbTYphl IIPEIKOB
YelnoBeKa, penpoaykiuu (dotorpaduu) KapTHH C  MHQPOJIOTHYSCKUMH H  OHUOICHCKUMH
CIO)KETaMH MTPOUCXOXKICHUS YeIoBeKa, (poTorpaduu HaXOJAO0K MCKOMAEMBIX OCTATKOB YEJIOBEKa,
CKEJIET YEJIOBEKA, MOJIEb Yepela 4esloBEKa M ueperna LIMMIAaH3€, MOJENb KHCTHU YeJOBEKa U
KHCTHU IIMMIIaH3€, MOJIEIHN TOPCa IPEIKOB YEJIOBEKA.

JlaGopaTtopnas pabora «/3ydueHue ocoOEHHOCTEH CTpPOEHMs CKeJeTa 4YeJOBEeKa,
CBSI3aHHBIX C IIPSIMOXOKICHUEM).

IIpakTnyeckas padora «/3yueHue 3K0JOTNYECKUX aJalTallUNA YETOBEKay.

Tema 6. OJxosorusi — Hayka O B3aHMOOTHOLICHHUSIX OPraHu3MOB H
HAJ0OPraHU3MEHHBIX CHCTEM € OKPY KaKlIel cpeaoi

3apoxaeHue U pa3Buthe sKkojoruud B Tpydax A. ['ymGombara, K. @. Pymee, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznenst u 3amaum skosjoruu. CBsi3b
9KOJIOTMH C APYTHMHU HayKaMH.

Mertonb! skonoruu. [loneBble HaOMOEHUS. DKCIIEPUMEHTHI B 3KOJOTHU: MPUPOAHBIE U
naboparopHble. MoenupoBaHyue B 3KOJOTMU. MOHUTOPUHT OKpYKaloILed Cpelibl: JIOKaIbHBIMH,
pPErHOHANIBHBIN U TJIO0AILHBIH.

3HAaueHUE DKOJOTMYECKMX 3HAHUM JUIS 4YENOBEKa. DJKOJIOIMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBs3€HM uyenoBeyecTBa C MNpupoAoid. DOpMHUPOBAaHUE 3KOJOTUYECKOW KYIbTYPbl H
HKOJIOTMUYECKOI rPaMOTHOCTH HACEJIEHUSI.

JleMoOHCTpaL U

[Toptpetsr: A. I'ym6omabar, K. @. Pynse, H. A. Cesepuos, 3. I'ekkensb, A. Tencnu, B. H.
Cykaués.

Tabmuup!l u cxembl: «Paznensl skoiaorun», «Metoasl skojgoruny, «Cxema MOHUTOPHHTA
OKPYKaIOIIEeH Cpeb».

JlabopaTopnasi pabora «l3yueHne METO10B SKOJIOTUYECKUX UCCIIET0BAHUI.

Tema 7. Opranusmsl U cpeaa 0OOMTAHUSA

Okonoruyeckrue (GakTopbl W 3aKOHOMEpHOCTH uX JedctBus. Knaccudukanus
IKOJIOTMYECKUX  (akTOpoB:  abMOTHYEeCKHe, OHOTHYEeCKHe, aHTpornoreHHele.  OOumue
3aKOHOMEPHOCTH JIeMCTBUS 3Konoruyeckux ¢paktopos. [Ipasuno munumyma (K. [npenrens, 1O.
JInbux). TonepaHTHOCTH. DBPHUOMOHTHBIE M CTEHOOMOHTHbIE OPTaHU3MBI.

Abuotnueckue ¢akropbl. CBeT Kak 3kojoruueckuil pakrop. JlelicTBue pa3HbIX y4acTKOB
COJIHEYHOT'O CIEKTpa Ha OpPraHU3Mbl. DKOJOTWYECKHE TPYIIbl PAaCTEHUN M >KUBOTHBIX IO
OTHOLIEHUIO K cBeTy. CurHanpHas posib ceera. doTonepuoausm.

Temmeparypa Kak 3Kkonorudyeckuit Qaxtop. [leiicTBue Temmeparypbl Ha OpraHU3MBI.
[ToHKUIOTEPMHBIE U TOMOMOTEPMHBIE OPTraHU3MbI. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

BraxnocTh kak skosorumdeckuii ¢akrop. IlpucnocobneHus pacTeHuid K MOIIEPKaHUIO
BonHOro Oamanca. Kiaccudukamms pacTteHuid 1O OTHOIIEHHIO K Boje. IlpucnocoOnenus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXHUMA.
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Cpenbl oOuTaHMs OpPraHM3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, IMOYBEHHAs, TNTyOWHHAas
NOJNOYBCHHAsI, BHYTPHOpraHu3MeHHas. DHU3MKO-XMMUYECKHE OCOOCHHOCTH cpell OOuTaHHA
opranu3MoB. [Ipucrnocobaenns opranu3MoB K )KU3HU B pa3HBIX cpeiax.

buonoruueckue putmel. BHennue u BHyTpeHHHE pUTMbL. CyTOYHBIE U TOJIUYHBIC PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBHUI JKU3HH.

XKuznennsie Gopmbl opranu3moB. [lonarue o xusHeHHoOW (opme. KuzHeHHBIE (OPMBI
pacTeHU: NepeBbs, KYCTapHUKHM, KyCTapHUYKHM, MHOTOJIETHHE TpaBbl, OJHOJIETHHUE TpPAaBbl.
JKuznenneie (GoOpMBI KHMBOTHBIX: THIPOOHMOHTHI, TE€OOMOHTHI, a’pOoOMOHTHL. (COOCHHOCTH
CTpOEHUS M 00pa3a KU3HU.

buotnueckne  Qaxkrtoppl. Buasl  OMOTHUECKMX  B3aMMOJACHUCTBHMA:  KOHKYpPEHIIHA,
XHUIIHUYECTBO, CUMOMO03 1 ero (opmel. [lapazutusm, Koomeparus, MyTyajaTu3M, KOMMEHCATU3M
(KBapTUpaHTCTBO, HaxyieOHMYecTBO). Herpoduyeckne  B3auMMOJIEHUCTBHS  (TOIMUYECKHUE,
dopuyeckue, padbpuyeckue). 3HadeHHE OMOTHMYECKHX B3aWMOJACUCTBUN ISl CYIIECTBOBAHHS
OpraHu3MoB B cpesie ooutanus. [IpuHINI KOHKYPEHTHOTO UCKIIIOUEHUS.

JleMoOHCTpaL Ul

Tabmuipl 1 cxeMbl: «JKonoruueckue GakTopbl», «CBETOBOM CHEKTP», « IKOIOTHUECKUE
TPYIIBI )KUBOTHBIX MO OTHOIIEHUIO K CBETY», « T eIIOKPOBHBIE JKUBOTHBIEY, «XO0JIOJHOKPOBHBIE
KUBOTHBIEY», «DU3NOIIOTHYECKUE aTanTallK >XHUBOTHBIX», «Cpeapl OOWTAHHS OPTaHH3MOBY,
«buonornyeckne puT™Mb», «OKu3neHHbIE POPMBI pacTeHUY, «KU3HEHHBIE (DOPMBI JKUBOTHBIXY,
«JKocHuCcTeMa IUPOKOIUCTBEHHOTO Jieca», «IDKOCHUCTeMa XBOWHOro necay», «llemm mutaHusy,
«XuiaudectBoy, «[lapasutuzmy, «Konkypenuus», «Cumonosy», «KommeHcanuzm».

OOGopynoBanue: repbapuu pacTeHHH U >KUBOTHBIX, MPHUCIOCOOJCHHBIX K BIHSHUIO
pPa3IUYHBIX  DKOJOTHYECKUX  (PaKTOpPOB, TepOapuu  CBETOJNIOOMBBIX, TEHENIOOUBBIX H
TEHEBBIHOCIMBBIX PACTEHUI, CBETONIOOUBBIC, TEHETIOOMBBIE M TEHEBBIHOCIHBBIE KOMHATHBIC
pacTeHus, repOapuM ¥ KOJJIEKIUU TEeIUIONIOOUBBIX, 3UMOCTOHKHUX, MOPO30YCTOMYMBBIX
pacTeHMii, 4Yydena MNTHULl U 3Bepel, repOapuu pacTeHMi, OTHOCSIIMUXCS K Trurpodpuram,
Kcepopuram, me3oduTaM, KOMHATHBIE PACTEHUS JAHHBIX TPYII, KOJJIEKIIMH KUBOTHBIX,
oOUTAIONMX B Pa3HBIX cpefax, repOaphy M KOJUIEKIIMH PACTEHUH M KMBOTHBIX, 0OJaArOIINX
yepTaMl TPUCIOCOOJIGHHOCTH K CE30HHBIM HM3MEHEHUSIM YCJIOBHM JKU3HU, TepOapuu u
KOJUICKIIMA PACTEHHM W >KUBOTHBIX PA3JIMUHBIX KU3HEHHBIX (POPM, KOJIJIEKIIMH >KUBOTHBIX,
YYaCTBYIOIINX B PA3IMYHBIX OMOTHYECKUX B3aUMOJICHCTBHUSX.

JlabopaTopHnasi pabora «BbIsBIeHHE IPUCTIOCOOIECHUI OPTaHU3MOB K BIUSHUIO CBETa.

JlabopaTopnasi pa6ora «BbIsBICHHE MPUCTIOCOONEHUN OpPraHU3MOB K BIHSHUIO
TEMIEPATYPbI».

Jlaboparopnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTCHHH W3 Pa3HBIX MECT
oOUTaHUSDY.

Tema 8. Iko/10rus1 BUAOB M NOMYJIALHI

DKOJIOTUYECKHE XapaKTepUCTUKH momyisinuu. [lomynsnusa kak Ouonoruyeckas cUcTeMa.
Pons HeomHOpomHOCTH cpefbl, puznueckux OapbepoB W OCOOCHHOCTEW OMOJOTHH BHAOB B
(GbopMUPOBAHUU TPOCTPAHCTBEHHOU CTPYKTYPHI Momyisaiuii. OCHOBHBIE TOKA3aTENN MOMYIISIIIHN:
YUCJIIEHHOCTb, IJIOTHOCTh, BO3pAaCTHAs U IOJOBas CTPYKTYypa, POXKAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEpTHOCTb, MUTpAIHS.

Okojnoruyeckas CTpykTypa mnomynsauuud. OleHKa YHCIEHHOCTH Momyisiuu. JluHamuka
MOMYJISIUUU U €€ peryisiuusa. buotndeckuii moTeHuran nonyysiquu. MoaenupoBaHue THHAMUKA
nonynsiuud. Kpussie poctra uwucieHHoctu mnonyisuuu. Kpusbslie BbDKuUBaHMs. Perymsmus
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YUCIIEHHOCTU TMOMYJSALMHA: pOJb (PaKTOPOB, 3aBUCIIIUX M HE 3aBUCAUIMX OT IUIOTHOCTH.
DKoJoru4eckue crpareruu Buaos (- u K-crparerun).

[Tonsatue 00 »sKoNMOrMYecKoi Huie BUAa. Mecroobutanue. MHOroMepHas MO
skosornueckor Humm JIx.M. Xaruuncona. Pazmepsl skonorndeckoil Humu. [loteHnumanbHas u
peann30BaHHAas HUILIN.

Bun kak cucrema nomyssinuil. Apeansl BUAOB. BuIbl M MX JKU3HEHHBIE CTPAaTErHHu.
DKOJIOTUYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTU T[OBEJIECHUS M MUTpalMil >KUBOTHBIX. bHoOIornueckue HWHBa3UU
YyKEpPOJHBIX BUOB.

JleMoOHCTpaL U

IToprper: Ix. M. XaruynHCOH.

Tabmuiel 1 cxeMbl: «DKOJIOTHUECKUE XapaKTePUCTHKU Monyasuny, «lIpoctpancTBenHas
CTPYKTypa nonyiasauuu», «Bo3pacTHble mnupamMuisl nOOmyssiquu», «CKOpPOCTb 3aceineHus
MOBEPXHOCTU 3EMJIM Pa3Iu4YHbIMH OpraHuzMamu», «Mojens skonmornueckord Humm k. U.
XaT4ynHCOHAY.

O6opynoBanue: repOapuu paCTeHUA, KOJIEKIIUN KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucrnocoOneHust ceMsH paCTeHUN K pacCENCHUIO».

Tema 9. Jxos10rus cood1ecTB. IKOJOrH4YeCKHe CHCTEMBbI.

CoobmecTBa opraHu3MoB. buoreHo3 u ero cTpykrypa. CBsi3u MeXIy OpraHu3MamH B
OHOLICHO3E.

Okocucrema Kak oOTkpblTas cuctema (A. Jkx. Tencnu). DyHKUMOHANbHBIE OJIOKH
OpraHU3MOB B JKOCHUCTEME: NPOAYLEHTHI, KOHCYMEHTBI, peAyleHThl. Tpoduueckue ypoBHHU.
Tpoduyeckue nenu u ceru. Abuornyeckue O610ku 3kocucteM. [1ouBBI U WIIBI B dKOCHUCTEMAX.
KpyroBopoT BEHIECTB U MOTOK 3HEPTUU B IKOCUCTEME.

OcHoBHbIE NTOKa3aTeNM 3K0ocucTeMBl. brioMacca u MpoayKIusa. JKOJIOrM4eCKHE TUPAMMU/IBI
yucesl, OnomMacchl U SHEPTUU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIe
3aKOHOMEPHBIE CMEHBI COOOINECTB — CyKIeccuu. IlepBuuHble U BTOPUYHBIE CYKLECCHHM U HUX
OpUYMHBL. AHTpOIIOTE€HHBbIE BO3JeHcTBUS Ha cykueccuu. KimmakcHoe — cooOuiecTBo.
buopa3Hoobpazue u noaHoTa KpyroBopoTa BEIIECTB — OCHOBA YCTOMUYMBOCTH COOOIIECTB.

[TpuponHbIe 3KOCUCTEMBI. JKOCUCmeEMbl 03€p U peK. DKocucmemvl Mopeu U OKeaHos.
DKkocucmemvl myHop, 1ecos, cmenetl, NyCmbiHb.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Pazmuuus mexay
AQHTPONOTEHHBIMU U MPUPOJHBIMU SIKOCUCTEMaMHU.

YpboskocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['opojckas ¢uopa u ¢dayHa.
CunaHTponu3anusi ropoJckoil ¢ayHel. buomormueckoe u  XO3MHCTBEHHOE 3HAa4YCHUE
arpo’KOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH  (OPMHUPOBAHHS  OCHOBHBIX  B3aWMOJEWCTBUNA  OpraHU3MOB B
sKkocucTteMax. Ponb kackadnoeo s¢ghgexkma u 6u008-30upuxamopos (Kurouesvix 6udos) 6
@yukyuonuposanuu  dxocucmem. llepeHOC DHEPTUHM U  BEIIECTB MEXAY CMEXKHBIMU
DKOCUCTEMaMH. YCTOWYMBOCTH OpPraHU3MOB, TOMYJISALIUKA M OKOCUCTEM B  YCIOBHAX
€CTECTBCHHBIX U aHTPOIIOTEHHBIX BO3JICHCTBUN.

Mexanuzmol  8030eticmeus  3a2pA3HEHULl  PA3HLIX MUNOB HA  CYOOP2AHUZMEHHOM,
OP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbl 3IKOJI02UYECKO20
HOPMUPOBAHUSI AHMPONO2EHHO20 B030eticmeus. MeToI0JIOTus MOHUTOPUHTA €CTECTBEHHBIX H
AHTPOIOTE€HHBIX SKOCHUCTEM.
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JemMoHCTpauMu

[Toprper: A. JIx. Tencnu.

Tabmuupl u cxemsl: «CTpyKTypa OHOLIEHO3a», «DKOCUCTEMA MHUPOKOJIMCTBEHHOTO JIECay,
«JKocucTeMa XBOWHOTO Jecay, «DyHKIMOHAIbHBIE TPYMHIbl OPraHU3MOB B HKOCHCTEME,
«KpyroBopor BemectB B 3KocucteMey, «llenu muTaHus (macTOuIHAs, JETPUTHAs)»,
«DKOJIOTHYECKas MHpaMUIa YHCeT», « IKOJIIOTHUECKas mupamMuia OnomMacce», «IKOJIOTHUECKas
nupampaa sHeprum», «OOpazoBanue Oonotay, «llepBuuynas cykueccusi», «BoccraHoBieHue
Jeca moclie moxapa», «IKOCUCTeMa 03epa», «ArpoleHo3», «KpyroBopoT BewIECTB U MOTOK
SHEPruu B arpoienosey, «IIpumepsl ypooIKOCUCTEM.

Ob6opynoBanue: repbapuu pacTeHUU, KOJJICKIUH HACEKOMBIX, Yydejla NTHUI[ U 3BEpeH,
repOapuu KyJIbTYPHBIX U AUKOPACTYUINX PACTCHUN, aKBApUyM KaK MOJIENIb SKOCUCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanue ypOo03K0CUCTEMBIY.

JlabopaTopnasi pa6ora «/3ydyeHue pazHooOpa3usi MEIKUX MOYBEHHBIX YWICHUCTOHOTUX B
Pa3HbIX SKOCUCTEMAX.

IKCKypeusi «IKCKYpCHs B THIWYHBIN OHOreorneHo3 (B ayopaBy, Oepe3HsK, €IbHUK, Ha
CYXOJIOJIbHBIN UM TOWMEHHBIH JyT, 03ep0, O0JI0TO)».

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

Tema 10. Buocdepa — rinodanbHas 3KkocucTeMa

buocdepa — obmerianerapuas 00ojg04Yka 3eMiIH, TJe CYIIECTBYET WM CYIIECTBOBAaja
*u3Hb. PazButue npencrasienuii o buocdepe B Tpynax J. 3tocca. Yuenue B. W. Bepnanckoro o
6uocdepe. O6snactu 6nocdeps! u e€ cocran. JKupoe BeniecTBo Ouocheps! 1 €ro GyHKIUH.

3aKOHOMEPHOCTHU cyliecTBOBaHUs Onocdepsl. OcoOeHHOCTH Onocdepsl Kak ri1o0anbHOM
sKocucTeMbl. J[MHamMuyeckoe paBHOBecue B Ouocdepe. KpyroBoporsl Bemiects u
OMoreoXMMHYECKHe UKIBI (Yriiepoa, a3ota). PUTMuuHoOCTh siBNeHuit B Ouocdepe.

3oHanbHOCTh Onochepsl. [TonsTre o 6nome. OCHOBHBIE OMOMBI CYIIM: TYHJIpPa, XBOIHbBIE
Jeca, CMEIIaHHbIE U IMIMPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHbI, IIyCThIHU, TPOIIUYECKHUE JIECa,
BBICOKOTOphsi. Kinnmar, pacTuTenbHbIN U )KUBOTHBINA MUP OMOMOB CYIIIH.

Crpyktypa M (GYHKLIHS JKUBBIX CHCTEM, OLEHKAa HMX PECypCHOro TMOTEHLHala |
O6uochepHbIX QYHKIHUI.

JleMoOHCTpaL U

IToptpetsr: B. 1. Bepraackuii, 3. 3rocc.

Tabmuupl u cxemsl: «I'eoctepsl 3emnu», «Kpyrosopot a3ora B npupoae», «Kpyrosopor
yriaepoaa B nmpupoae», «Kpyrosopor kucinopona B npupoze», «KpyroBopor Bozbl B IpUpOIE»,
«OcHoBHBIE OWOMBI cymmny, «Kimmmarumaeckue mosica 3emum», «Tynapay, «Taiiray,
«Cmemannbii - nec», «lllupokonuctBeHHbli Jec», «Cremby», «CaBaHHa», «IlycTbIHSY,
«Tponmyeckuii mecy.

Ob6opynoBanue: repdapuu pacTeHUH pa3HbIX OMOMOB, KOJUIEKIIUU )KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kaouias cpeaa

DKOJIOTHYECKHE KPU3UCHI W WX TpUYHHBL Bo3jaeiicTBue denmoBeka Ha Owocdepy.
3arpsi3HeHue BO3IyIIHOW cpenapl. OxpaHa Bo3ayxa. 3arps3HeHHUE BOAHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Pazpymenne noussl. OXxpaHa OYBEHHBIX pecypcoB. MI3MeHeHue KinMara.

AHTpPONIOT€HHOE  BO3JEHCTBME HA PACTUTENbHBIM M JKUBOTHBIM wmup. Oxpana
PacTUTEIBHOTO U KUBOTHOTO MHpa. OCHOBHBIE MPUHIMIIBI OXPaHbI MPUPOAbl. KpacHble KHUTH.
Oco60 oxpansiembie npupoansie Tepputopun (OOIIT). boranndeckue caabl U 300JI0THYECKUE
MapKH.
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OcHOBHbBIE TPUHIIMIIBI YCTOMYMBOIO Pa3BUTHUS YEIOBEUECTBA W MPHUPOAbL. ParronanbHOe
NPUPOJIONIONB30BAHNE M COXpaHeHHe Oumojormueckoro pasHooOpasus 3emmu. OOmme
3aKOHOMEPHOCTH TJIOOATBHBIX IKOJIOTHYECKHX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpH3HCa
U €r0 BEpOSITHbIEC OCIEACTBHS.

Pa3BuTHe METOAOB MOHUTOPWMHTA Pa3BUTHsSI ONACHBIX TEXHOTCHHBIX MPOIIECCOB.
Cucmemnvle uccnedosanuss nepexooa K pecypcocbepezaioujell U KOHKYPEHMOCHOCOOHOI
oHepeemuke. buonocuueckoe pasnoobpasue u duopecypcvl. HayuonanvHvle ungopmayuonHvle
cucmemvl, obecneuugaroujue O00CMYn K UHDOPMAYUU NO COCMOSHUIO OMOENIbHLIX U008 U
axocucmem. OCHOBbI dKOpeadburumayuy IKOCUCmem u cnocooos Hopbovl ¢ OHUONOBPENCOEHUAMU.
Pexoncmpyxkyus MOpcKux u HA3eMHbBIX IKOCUCTHEM.

JleMoOHCTpaLuu

Tabmupl u  cxembl: «3arpsizHeHue aTtMmochepbl», «3arps3HeHHEe TUAPochepbI,
«3arpszHenne mouBbl», «[lapHukoBbiii  3ddekT», «Ocobo oxpaHseMble MNPUPOIHBIE
TEPPUTOPUNY, «MOJEIH YIIPABISIEMOTO MUPAY.

OoGopynoBanue: Qororpaguu  OXpaHSIEMbIX pPACTEHUH ¥ JKUBOTHBIX KpacHOW KHUTH
Poccuiickoit denepaiuu, KpacHoil KHUTH pervoHa.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOT'MHA
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

®OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOSHUS OOYYarOIIUMUCS
pOTpaMM CPeAHEro 00IIero 00pa30BaHus: TUYHOCTHBIC, METAIPEAMETHBIC U TIPEIMETHBIC.

B cTpyKkType JTUYHOCTHBIX pe3yJlbTaTOB OCBOCHHS MPOTPaMMBbl 110 OHMOJIOTMH BbIIEICHBI
CIEyIOIIME  COCTABIAIOIIME: OCO3HAaHHME OOYYalOIIMMHCS  POCCHMCKOW  Ipa)KAaHCKOU
UJICHTUYHOCTH — TOTOBHOCTH K CaMOpa3BUTHIO, CAMOCTOSTEILHOCTH M CaMOOIPENIEICHHUIO,
Hanuuyue momueéayuu K OOydeHHIO OWOIIOTHH, yeleHanpaeieHHoe pazeumue BHYTPEHHUX
yOeXAeHUI JTUYHOCTH Ha OCHOBE KJIIOYEBBIX LIEHHOCTEW M MCTOPUYECKUX TPAJAULIUNA PA3BUTUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMDb OOYUYAIOIIUXCSl PYKOBOJACTBOBATHCSA B
CBOCH  JCATCIILHOCTH  I[EHHOCTHO-CMBICIIOBBIMH ~ yYCTAHOBKAMH, TPUCYITUMH  CHCTEME
Ouonornyeckoro  oOpa3oBaHUs, Haluyue NPABOCO3HAHUA ~ DKOJOTHMYECKOHW  KYIBTYpHI,
CHOCOOHOCMU CMABUMb IETH U CTPOUTH KU3HEHHBIE IJIaHBI.

JInaHOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPaMMBbI 110 OMOJIOTHH JOCTUTAIOTCSA B €IMHCTBE
y4eOHOIM W BOCIHUTATEIBHON JEATEIHPHOCTH B COOTBETCTBHH C TPAAWIIMOHHBIMH POCCHHCKUMU
COIIMOKYJIbTYPHBIMH, UCTOPHYSCKUMHU M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH, IPUHATHIMHU B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TMOBEACHUS M CIIOCOOCTBYIOT MpOIlECcCaM CaMOIO3HAHUS,
CaMOBOCITUTaHUS U CaMOPA3BUTHsI, PA3BUTHsI BHYTPEHHEH MO3UIIMU JTUYHOCTH, MATPUOTU3MA U
YBKEHHS K 3aKOHY WM IPABOMOPSIKY, YEIOBEKY TPYAa W CTapIIeMy MOKOJCHHIO, B3aHMHOTO
YBOXKCHHS, OCPEeKHOTO  OTHOIICHWUS K  KyJAbTYpHOMY  HACIICAUI0O W TPAJUIUAM
MHOTOHAalMOHAJIBHOTO Hapoaa Poccuiickoit @enepanuu, Mpupoae U OKPYKAKOLIEH Cpele.

JIM4HOCTHBIE Pe3ybTaThl OCBOCHHs yueOHOTO npeamera «buomorus» MOMKHBI OTpaXkaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYalOLINXCsl PYKOBOJICTBOBATHCS C(OPMHUPOBAHHON BHYTPEHHEH
MO3UIMEH JIMYHOCTH, CHCTEMOH IICHHOCTHBIX OpPHEHTAIMi, TO3UTHBHBIX BHYTPEHHHUX
yOeXAeHU, COOTBETCTBYIONIMX TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHIICKOTO  OOIIecTBa,
pacuIipeHne XKU3HEHHOTO OIbITa U OMbITA JAEITENbHOCTH B IMPOIIECCE Pean3alliid OCHOBHBIX
HAIPaBJICHUH BOCIIUTATEILHOMN JIEATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpa:kIaHCKOro BOCIMTAHMS:

c(OPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMH  OOydYaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUICKOT0 00IIeCTBa;

OCO3HAHHME CBOMX KOHCTHUTYIIMOHHBIX TIpaB M OO0S3aHHOCTEH, YBa)KCHHWE 3aKOHA U
MIPaBOTIOPSIIIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH NIEATEIHHOCTH MPHU CO3JIaHUU YUEOHBIX MPOCKTOB,
pelieHnr y4eOHbBIX U TTO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX YKCIIEPHUMEHTOB;

CITOCOOHOCTh  OTNPECNSATh COOCTBEHHYIO TO3HUIIMI0O TI0O OTHOIICHHWIO K SIBJICHHUSIM
COBPEMEHHOM JKU3HH U O0BSICHSATH €€

YMEHHE YUYUTHIBATh B CBOMX JCWCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTUBHOTO
B3aMMOJICHCTBUS JIOJCH ¢ pa3sHBIMU YOSXKIECHUSIMHU, KYIbTYPHBIMHA [IEHHOCTSMU U COLUATBHBIM
MOJIOXKEHUEM;

TOTOBHOCTb K COTPYIHHUYECTBY B IIPOIECCE COBMECTHOTO BBIMIOJHEHUS Y4EOHBIX,
MO3HABATENIBHBIX M UCCIEAOBATEIbCKUX 3aJla4, YBAXKUTECIHHOTO OTHOILICHUS K MHEHHIO
OTIITOHEHTOB NP 00CYXICHUU CIIOPHBIX BOMPOCOB OMOJIOTUIECKOTO COIEPIKAHUS;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NIEATEIbHOCTH;
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2) NaTPUOTHYECKOI0 BOCIIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON TPAKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel POoIMHON, TOpAOCTH 3a CBOM Kpai, CBOIO
Ponuny, cBO# SI3bIK U KYJIBTYPY, MIPOLLIOE U HACTOsIIIIee MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOLIEHHE K NPUPOJHOMY HACIEAMI0 U MNaMSATHUKAM MPUPOJBL,
JocTXKeHusIM Poccuu B Hayke, UICKYCCTBE, CIIOPTE, TEXHOJOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJIIEHUE W pPa3BUTHE
OHMOJI0TUY, TOHUMAaHKS 3HAY€HUs1 OMOJIOTHH B IIO3HAHUN 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

ujciHast yOe:KIEHHOCTh, TOTOBHOCTH K CIIY)KCHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HaHHE AYXOBHBIX LIEHHOCTEH POCCUICKOT0 HApOIa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHUS;

CIIOCOOHOCTH OLICHUBATh CUTYAIMI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U 1IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYIYyIIETro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM POIMUTENSAM, CO3JaHHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOMN KU3HU B COOTBETCTBUU C TPAIULIMSIMH HAPOJIOB
Poccumn;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOUAsi SCTETUKY ObITa, HAYYHOTO M TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUIA;

MOHUMaHUE SMOIIMOHAJIBHOT'O BO3/IEUCTBUS KUBOM NPUPOBI U €€ [IEHHOCTH;

TFOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIAThH
KauecTBa TBOPYECKOM JIMUHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHPOBAHUA  KYJIbTYPHI 30POBbSI H
3MOIMOHAJIBHOIO 0JIATONOJIYYHS:

MOHMMAaHWE U peann3alys 3J0pOBOro U 06e30MacHOro oopasa *KU3HU (340pOBOE MUTAHUE,
COOJII0/ICHNE TUTUEHUYECKUX TPABUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATUN U OTIHIXA,
peryisipHas ¢GuU3MYECKas aKTHUBHOCTH), OEPEKHOr0, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3MUECKOMY U TICUXHUECKOMY 3/I0POBEBIO;

MOHMMAaHUE I[EHHOCTH TPaBWJ WHAMBUIYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOMINX 3JOPOBBIO M JKU3HU JIFOJICH;

OCO3HAHWE TOCJIEICTBHN M HENMPHUSATHS BPEIHBIX MPHUBBIYCK (YIOTPEOICHUS aTKOTOJIs,
HAapKOTUKOB, KYpEeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPYY, OCO3HAHUE IIEHHOCTH MacTePCTBa, TPYI0TIO0HE;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAIbLHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH W CaMOCTOSITEIHHO  BBIMIONHATH  TaKYIO
JIeATEeTbHOCTb;

MHTEpEC K pa3iuyHbIM cepam mpodeccuoHaNbHON AESITeTbHOCTH, YMEHHE COBEpILATh
OCO3HAHHBIN BEIOODP OymyIieit mpodeccuu u peaaTn30BbhIBaTh COOCTBEHHBIC )KM3HEHHBIC TUIAHBI;

TOTOBHOCTh U CIIOCOOHOCTH K 00pa3oBaHHUIO M CaMOOOpPA30BaHUIO Ha MPOTSIKEHUU BCEi
JKU3HHU;

7) IKOJI0OrM4eCcKOro BOCIIMTAHMS:
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9KOJIOTHYECKHU 11e51eCO00pa3HOe OTHOIIEHUE K IIPUPOJIE KaK UCTOYHUKY JKU3HU Ha 3eMile,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBIIIEHUE YPOBHS SKOJIOTMYECKON KYJIBTYpBl: MPUOOpETEHHE OIBbITAa IIAHWPOBAHUS
HOCTYIIKOB M OLIEHKH UX BO3MOJKHBIX IOCIIEACTBUI ISl OKPYXKAOLIEH cpeibl;

0CO3HaHME INI00AIBHOrO XapaKTepa 3KOJ0rMYECKUX Ipo0sIeM U IyTel UX pelIeHus;

CHOCOOHOCTh HMCIIOJIB30BaTh NMPHOOpPETaeMble IPU U3YUYEHHH OMOJOTMU 3HAHHS U yMEHUS
IpU PEIICHUH MPOoOJieM, CBS3aHHBIX C PAlMOHAIBHBIM IPUPOIONOIB30BAaHUEM (COOIIOICHHE
IpaBUJ MOBEJCHUs B INPHUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHsI B JKOCHCTEMaX,
OXpaHy BHJIOB, SKOCUCTEM, Onochephl);

AKTHUBHOE HEIPUATUE JEHUCTBUM, NPUHOCAIIMX BpEN OKPYKAIOLICH HPUPOIHON cpene,
YMEHHUE TPOTHO3MPOBATH HEOJIATONPHITHBIE YKOJIOTUYECKUE MOCIECACTBUS MPEANPUHUMAEMBIX
JeMcTBUH U IPeIOTBpallaTh UX;

HAJIMYME PA3BUTOrO HKOJOTHMYECKOTO0 MBILIUICHUS, 3KOJOTHYECKOW KYyJIbTYpbl, OIbITa
JESTEIIbBHOCTH  DKOJIOTUYECKOW  HAlpaBICHHOCTH, YMEHHS PpPYKOBOJCTBOBATbCSI HMHU B
[I03HABATEJIbHON, KOMMYHUKATHUBHOM M COLMAIbHOM IpPaKTUKE, FOTOBHOCTH K YYacTUIO B
IPAaKTUYECKOH 1eATeIbHOCTH 3KOJIOTMYECKON HallPaBICHHOCTH;

8) HeHHOCTH HAYYHOT0 NO3HAHUSA:

c(OpMUPOBAHHOCT ~MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHUS HayKd M OOIIECTBEHHOM MpPAaKTUKH, OCHOBAHHOTO Ha JUAJIOTe KYJIbTYD,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPLICHCTBOBAHUE SI3BIKOBOM M UNTATENIBCKON KYJIBTYPBI KaK CPEICTBA B3aUMOIEHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

MOHMMaHUE crenupuKu OUOJIOTMM KaK HAayKd, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIIJICHHUS, CO3JaHUU LIEIOCTHOTO MPECTAaBICHUs 00 OKpYy’KaroIieM
MHUpe KaKk O €IUHCTBE NpPUPOAbI, YelOBeKa U OOIecTBa, B MO3HAHUU HPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHnH NpoodieM COXpaHEHUsI IPUPOIHOTO PpaBHOBECHS;

yOexkAEHHOCTh B 3HAYUMOCTU OMOJIOTMM JJII COBPEMEHHON LMBWIM3ALMK: 00ECIIEUeHHUSI
HOBOT'O YPOBHS pa3BUTHsI MEIMIIMHBI, CO3JaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CITOCOOHBIX
pewath pecypcHble MpoOIeMbl pa3BUTHsI YeJIOBEUECTBA, MOMCKA IyTeH BBIX0J1a U3 II100AIbHbBIX
HKOJIOTMYECKUX MPOoOsieM U oOecreueHus nepexoa K yCTOHYMBOMY Pa3BUTHUIO, palliOHAILHOMY
HCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJOTMYECKMX 3HAHWH B LIEJSIX MOBBIMICHUS 00
KYJBTYpBl, €CTECTBEHHO-HAyYHON TIpaMOTHOCTH, KaK COCTaBHOW YacTH ()YHKIIMOHAJIBHOU
rPaMOTHOCTH O0y4aroumxcs, GopMUpyeMoil Mpu N3y4eHun OHOJIOTHH;

NMOHMMAHHE CYIIHOCTH METOJIOB MO3HAHMS, MCIOJNb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJIb30BaTh IMOJydaeMble 3HAHHUS JJIs aHalIW3a M OOBACHEHHs SBJICHUH
OKPYJKAIOIIEr0 MHUpa M NPOMCXOJAMIMX B HEM H3MEHEHHMH, yMEHHUE JelaTb OOOCHOBAHHBIC
3aKJIIOYEHUSI Ha OCHOBE HAy4yHbIX (DAKTOB M HMEIOIIMXCS JAHHBIX C LENbI0 IMOTYYSHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIBHO HCIOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUISl peIIeHUs
po6JeM B peabHbBIX KU3HEHHBIX CUTYaLUsX;

OCO3HaHME LICHHOCTU HAayYHOW JEATEIbHOCTH, TOTOBHOCTh OCYILECTBIATh NMPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JESTEIbHOCTh HHAUBHUIYalIbHO U B IPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOPa30BaHUIO U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIIOJIYYEHHUIO HOBBIX 3HAHHMH 1O OHMOJOTMM B COOTBETCTBHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.
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METANPEIMETHBIE PE3YJIBTATHI

MeranpeaMeTHbIe Pe3yNbTaThl OCBOCHHUS y4eOHOro mpeamera «bHOJOTHsS» BKIIOYAIOT:
3HaYuMble g (OPMHUPOBAHHS MHPOBO33PEHHS OOYYAIOMIMXCS  MEXKIUCIUIUIMHAPHBIC
(MeXmpeaMeTHbIE) OOIIeHAYYHbIE TOHATHSA, OTPAXKAIOIINE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(UKy METOJIOB IMO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBIICHUE, TIPOIECC, CHCTEMa, HAy4YHBIH (aKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIIeJIOBaHMUEe, HAOII0JEHUE, W3MEpPEHUE, SKCIEPUMEHT U JPYTHe); YHHUBEpCAIbHbIC
yueOHble JeicTBUS (MO3HABAaTEIbHbIE, KOMMYHUKATHUBHBIC, PETYIATUBHBIE), 00ECIEUHUBaOIINE
dbopMupoBanre (PyHKIMOHAIBHON TPAMOTHOCTH M COIMATBHONW KOMITETECHITUH OOYyYaIONTUXCS,
CIIOCOOHOCTh o0yJaronmxcs WCII0JIb30BaTh OCBOCHHBIE MEXIUCIUTIITUHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHUS M YHHUBEpCaJbHbIE Y4eOHBIC ICHCTBUS B IO3HABATENBHOU U
COLIMATILHOM MTPaKTHKE.

B pesynprare wu3ydeHus OWOJIIOTMM Ha YpOBHE CpEIHEro oO0mero oOpa3oBaHHs Y
oOygaromerocss Oyayr copMupoBaHBI MO3HABATEIBHBIC YHUBEPCAIBHBIC ydeOHBIC IEHCTBUS,
KOMMYHHUKATHBHbIE YHUBEpCaJIbHbIe Y4eOHble JEWUCTBUSA, pPEryISTHBHbIE YHHBEpCaJbHbIC
yueOHbIe AeMCTBUSI, COBMECTHASI 1€ TEIBHOCTD.

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOSHUSI MPOrPaMMBI CPEIHETro O0IIero oOpa3oBaHUs
JIOJIKHBI OTPaXKATh:

OBgi1aieHHe YHHUBEPCAJIbLHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMH A€l CTBUIMMU:

1) 6a3oBbIe JOoruvecKue aeicTBUsI:

CaMOCTOSITENILHO (POPMYJTMPOBAThE M aKTYyalM3MPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIOJIb30BAaTh TPU OCBOCHHHM 3HAHUN MPUEMBI JIOTHYECKOTO MBINUICHHS (aHAN3a,
CUHTE3a, CpaBHEHUs, Kiaccudukauu, 0000IIeHHUsI), PaCKPBIBATh CMBICT OHOJIOTHYECKHX
MOHSTUH (BBLIEATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATE CBS3H C APYTUMHU MOHITHIMHU);

OTIPE/ICIIATh TEIHM JEATEIHHOCTH, 3ajaBas TapaMeTpbl W KPUTEPUH WX JOCTHIKCHHUS,
COOTHOCHTB PE3yIbTAaThl JICITSILHOCTH C TIOCTABICHHBIMU TICIISIMU;

UCIIONIb30BaTh OMOJIOTHYECKUE TOHSATHUS Ui OOBbsACHEHUs (AKTOB M SBJICHUN KUBOU
TIPUPOJIBI;

CTPOUTH JIOTHYECKUE PACCYKICHHUS (MHIyKTHUBHBIC, JCIyKTHBHBIC, IO aHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SBJICHHSX, (POPMYITHPOBATH
BBIBOJIbI U 3aKJTFOYCHUS;

MPUMEHSTh CXEMHO-MO/JICIbHBIE CPEACTBA JUIS MPEACTABICHUS CYIIECTBCHHBIX CBS3EH U
OTHOIIICHUN B W3y4aeMbIX OHMOJOTHYECKHX OOBEKTaxX, a TakKKe MPOTHBOPEUYMM PAa3HOTO POJa,
BBISIBJICHHBIX B Pa3JIUYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX

pa3pabaTeIBaTh TUIAH PEIICHUs TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepUAIbHBIX
U HEMaTepUAIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHUBHI B JIEATCIBHOCTh, OIICHUBATH COOTBETCTBHE PE3YJIBTATOB MM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOPJIMHHUPOBATh ¥ BBINOJIHATH pPadOTy B YCJIOBHSIX pPEaTbHOT0, BHPTYalbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEaTUBHOE MBIIIJICHUE MPU PELUICHUH )KU3HEHHBIX TPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE IeHCTBHS:
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BJIa/IETh HAaBBIKAMHM y4€OHO-UCCIIEIOBATEIbCKON U MPOEKTHOW AESITEeIbHOCTH, HaBbIKAMU
paspenieHust nmpoodyieM, ClIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pEelIeHUs TPAKTUYECKUX 3aa4, IPUMEHEHHUIO Pa3IMUHbIX METO/OB IT03HAHUS;

UCIOJIb30BaTh PAa3jMyYHbIe BHUABI ACSITEIBHOCTH IO IMOJIYYEHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETALMY, TPEOOPa30BaHUI0 U MPUMEHEHHMIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE NPHU
CO3JIaHUM YYEOHBIX M COIIMATIBHBIX POCKTOB;

(dbopMHpOBaTh HAYYHBIA THII MBIIUICHHS, BIaJETh HAYYHON TEPMUHOJIOTHEH, KIIIOUEBBIMU
MOHITUSIMA U METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 33Jaud B 0Opa30BaTENbHON NEATEIbHOCTH U
KU3HEHHBIX CUTYalLlUsX;

BBISBIISITh TPUYMHHO-CIICACTBEHHBIC CBSI3M M AKTyaIM3UpOBAaTh 3ajady, BBIJBUTATh
TUNoTe3y €€ pelleHusl, HaxOIUTh apryMEHThl HJs JO0Ka3aTelbCTBA CBOMX YTBEPKACHMUIA,
3aJjaBaTh MapaMeTpPhbl U KPUTEPUH PEIICHUS;

QHAIM3UPOBATh TIOJYYEHHBbIE B XOJ€ pELICHHS 3aJaud pe3yiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh TPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh IEJICHAIIPABICHHBIN MOUCK MEPEeHOca CPEACTB U CIIOCOOOB JIEHCTBUS B
poeCCHOHAIBHYIO CPENY;

YMETb IMEPEHOCUTh 3HAHUS B  I[IO3HABAaTEJIbHYI0O U  IPAKTUYECKYl0  oOsiactu
KU3HEJEATENIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HbIX MPEAMETHBIX 00acTei;

BBIJIBUTATh HOBBIE HJEH, MNpPEUIaraTh OPUTHHAIBHBIC TOJIXOAbI W PEUICHUS, CTABUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTePHATUBHBIE PEIICHNUS.

3) padora ¢ nnpopmManmeii:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOUYHUKAX HMH(pOpMaMM (TEKCTe ydeOHOro mocodwus,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTHYECKUX CIIOBApsSX M CHPABOYHHKAX, KOMIIBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIW3UpPOBaTh HH(GOPMALMIO DPAJIMYHBIX BHUIOB U (QOpM
IIPEJICTaBICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dopMynupoBaTh 3ampoChl M TNPUMEHATh pPa3IUUHBIE METOAbI NpPH IOHCKE U OTOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOAUMOM JIJIsl BBITIOJIHEHUS YIeOHBIX 33714,

pUOOpeTaTh OMBIT HCHOJB30BaHUS MHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTH,
COBEpILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O HCIOJIB30BAHUS PA3TUUHBIX IIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMAJbHYIO (OpMY TpEACTaBICHUS OHOJIOTHYECKOM
uH(popManuu (cxemsl, rpaduKy, JUarpaMmbl, TAOJIUIIbI, PUCYHKH U JIPYTrOe);

WCIIOJIh30BaTh HAyYHBINM S3bIK B KA4eCTBE CPENCTBA TpH padboTe C OHUOIOTHYECKOM
uHpopManrell: TPUMEHATh XUMHUYECKHe, (PU3MUECKHe M MaTeMaTU4YecKHe 3HAKH M CHMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh W INPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIQJIeTh HABbIKAMHU pAacCloO3HAaBaHUS U 3alMThl HHpOpMAIMH, HWHOOPMALMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBJaieHNe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMM el CTBUSIMU:

1) o6menne:

OCYIIECTBIISITh KOMMYHHUKAIIMN BO BCeX cdepax KM3HU, aKTUBHO y4acTBOBaTh B AHAJIOre
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XKIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh
CYXJIEHUS OTHOCHUTEJBHO BBINIOJHEHUS TMIpe/ylaraeMoil 3aJayd, YYUTHIBAaTb MHTEPECHl U
COTJIACOBAHHOCTD MO3ULUHN APYTUX YUaCTHUKOB JHANIOTa I JUCKYCCUN);
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pacrio3HaBaTh HeBepOalbHBbIE CpEJICTBA OOLIEHMS, MOHMMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(JIMKTHBIX CUTYallUi, YMETh CMATYaTh KOH(PIUKTHI U
BECTHU I1€PErOBOPBHI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMHU OOLIEHHS M B3aUMOJEHCTBUS, MOHMMAThb HaMEpPEHUS
JpYTuX JOAEH, NPOSIBIATh YBaXUTEIbHOE OTHOLIEHUE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pPa3BEPHYTO M JIOTMYHO M3J1ararb CBOKO TOYKY 3pEHHUs C MCIOJb30BAHMEM S3BIKOBBIX
CPEJICTB.

2) coBMeCTHAs 1eITeILHOCTD:

NOHMMATh M HMCIIOJIb30BaTh NPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJIbHONH pabOThI IpU
peueHn OMOIOTUYECKOH MPoOIIeMbl, 000CHOBBIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIIOBBIX
¢dbopM B3aMOAEUCTBUS NPH pelIeHUH y4eOHOM 3a1auu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBUH ¢ yu€ToM OOIIMX MHTEPECOB U
BO3MOKHOCTEHN KaKJOr'0 4JI€HA KOJUIEKTUBA;

IIPUHUMATh LEJIU COBMECTHOM JEITEIBHOCTH, OPraHU30BBIBATH M KOOPAUHUPOBATH
JEUCTBUSA 110 €€ INOCTHIKEHHIO: COCTAaBIATH IUIAH JACHUCTBUH, PACIpPENEITh POJIU C Y4ETOM
MHEHHUH yJaCTHUKOB, 00CYKAaTh PE3y/IbTaThl COBMECTHOH paboThl;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJIOTO YYaCTHHUKA KOMaH/bI B OOLINI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejyiaraTb HOBBIE IIPOEKTHI, OLICHUBATH HAEHU C NO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBIIATh ITO3UTHBHOE CTPATETMYECKOE IIOBEACHUE B PA3NIMYHBIX CHTyalUsX,
MPOSBIISATH TBOPUYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

Osgi1aieHHe YHHBEPCAJIbLHBIMHU PEryISTHBHBIMH JCHCTBUSIMH:

1) camoopranu3amnms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JJIs BBIABICHUS NpPoOJeM M HUX pelIeHus B
YKU3HEHHBIX U Y4eOHBIX CUTYalUsX;

BbIOMpPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUM LIeIeBble M CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX U IOCTYIKAX I10 OTHOLICHHUIO K JKMBOW IPUPOAE, CBOEMY 3I0POBBIO U 310POBBIO
OKPYKaIOIIHX;

CaMOCTOSITENIbHO OCYILECTBJISATh MMO3HABATEIbHYIO JEATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (QOPMYIUPOBAaTH COOCTBEHHBIE 33aJa4d B 00pa30BaTENbHOW JESATEIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIeHUs MPoOIeMbl C YUETOM UMEIOLUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEANOUTEHUII;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuIMpsATh paMKH Y4eOHOTI0 IpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTCHUN;

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

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO M MIPOSIBICHUIO IIIMPOKOM SPYIUIIMH B Pa3HBIX 00JaCTAX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBOWH 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaThb OLCHKY HOBBIM CUTYyallUsIM, BHOCHUTb KOPPEKTUBBI B JACATEIBHOCTH, OLICHUBATH
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

31



BJIa/IETh HaBBIKAMH [MO3HABATENbHON pedIeKCUU KaK OCO3HAHUSI COBEPILAEMBbIX JEeHCTBUN
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, UCIIOIB30BATH MPUEMBI peIIeKCUU
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOTO PELICHMUS;
YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATH PEIICHUS 110 UX CHH)KECHHUIO;
MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;
3) npuHATHE ceds1 U IPYTruX:
NPUHUMATD ceOsl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;
MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;
pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIHUOKU;
pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C IMO3ULMU APYrOro YeIOBEKa.
HPEAMETHBLIE PE3YJIbTATHI

[IpenmerHble pe3ysbTaThl OCBOEHUS conepKaHMs ydeOHoro mpeamera «buosorus» Ha
yri1yO0JaEéHHOM YpOBHE OpUEHTHPOBAHBI Ha obecnieueHre NpoGuiIbHOro o0yueHus: 00yJyaromuxcs
Oouonornu. OHM BKIIOYAIOT: creUu(UYECKUe sl OMOJIOTMM HAy4YHblE 3HAHHS, YMEHUS U
CHocoObl JEMCTBUI 1O OCBOEGHMIO, HMHTEPHpPETAMUd U IpeoOpa3OBaHUI0 3HAHWM, BHJbI
NEeSITEIbHOCTH MO TOJYYEHUIO HOBBIX 3HAHUM M MX HNPHUMEHEHHIO B PA3JIMYHBIX Y4eOHBIX, a
TaK)K€ B PEAIbHBIX KU3HEHHBIX CUTyalMsax. [IpeamerHble pe3ynpTaTsl IPEICTaBICHbI 110 T01aM
U3Y4EHHUS.

[IpenmeTHbIe pe3ynbTaThl OCBOEHHUs ydeOHoro mnpenmera «buonorus» B 10 kaacce
JOJIKHBI OTPAXKaTh:

c(OPMHPOBAHHOCTb 3HAHUI O MeCTe U PoJIi OUOJIOTHH B CHCTEME €CTECTBEHHBIX HAayK, B
(OpMHUPOBAHUM E€CTECTBEHHO-HAYYHOM KapTHUHBI MHpa, B IIO3HAHUU 3aKOHOB MPUPOABI H
pelIeHny MpodieM paloHAIbHOIO IPUPOIOTIOIB30BaHUS, O BKJIAJE POCCUNCKUX U 3apyOEKHBIX
yu€HBIX B pa3BUTHE OMOJIOTUH;

BJIaJICHUE CHCTEMOW OMOJIOTMYECKUX 3HAHUHM, KOTOpas BKIIOYAET: OCHOBONOJAraroline
OMOJOrMYEeCKre TEePMHUHBI U TOHATUS (PKU3Hb, KJETKa, OpraHu3M, MeTaboju3M, IrOMeocTas,
CaMOpEeryJIsilMsl, CaMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
O6uonornyeckne Teopun (kiaetouHas Teopus T. IlIBamna, M. Ilnelinena, P. Bupxosna,
XpOMOCOMHas Teopusi HacneacTBeHHOCTH T. Moprana), yuenus (H. 1. BaBuioBa — o nenTpax
MHOT000pa3usi U MPOUCXOKIACHUS KYJIbTYPHBIX PACTeHHI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
NEPBOro MOKOJIEHHUS, pacIIETJICHHs, YUCTOTHl FaMeT, He3aBUCUMOro HacineaoBanus . Mennens,
TOMOJIOTMUECKUX pSAJOB B HacieAcTBeHHOW wu3MeHunBoctu H. M. Basuiosa), npuHIUMBI
(KOMILIEMEHTApHOCTH);

BJIa/ICHHE OCHOBHBIMH METOJaMH HAY4YHOI'O MO3HAHUs, UCIOJIb3YEMbIX B OMOJIOTHYECKHX
HCCJIETOBAHMSIX KUBBIX OOBEKTOB (OMHCAHNE, U3MEPEHNE, HAOII0IEHIE, SKCIIEPUMEHT);

YMEHME BBIACIATH CYLIECTBEHHbIE NMPU3HAKU: BUPYCOB, KJIETOK MPOKApUOT U JYKapHOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4Hucie OakTepuid, rpubOB, pacTeHHIA,
’KMBOTHBIX M Y€JIOBEKa, CTPOCHHSI OPraHOB U CHUCTEM OpPraHOB PACTEHUH, )KUBOTHBIX, YEJIOBEKA,
MIPOLIECCOB KU3HEAEATEIbHOCTH, MPOTEKAIOIUX B OpPraHU3Max pAacTeHUH, >KUBOTHBIX U
4eJI0BeKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BEIIECTB (METa0O0IM3M), IPEBPAILCHUS SHEPTHH,
Opo>xeHHsI, aBTOTPO(PHOr0 M reTepoTpo(HOro TUIOB MHUTAHMS, (POTOCHHTE3a M XEMOCHHTE3a,
MHTO3a, MeH03a, TaMeTOreHe3a, YMOPHOreHe3a, NOCTAIMOPHUOHAIBHOTO Pa3BUTHS, PAa3MHOKEHHUS,
UHAMBUYAJIbHOTO Pa3BUTHUSA OpraHu3Ma (OHTOr€He3a), B3aMMOJICHCTBHSA TE€HOB, IeTepo3Hca,
UCKYCCTBEHHOT'O 0TOOPA;
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YMEHHME YCTAHABIMBATh B3aUMOCBS3M MEXAY OPTaHOMJAAMU KIETKH M UX (PYHKIHSIMH,
CTPOCHHUEM KJIETOK Pa3HbIX TKaHEW U UX (QYHKIIUSIMHU, MEXKITY OPraHaAMU U CUCTEMaMU OPTaHOB Y
pacTeHUid, >KMBOTHBIX W 4YElIOBEKa M WX (QYHKIHMSIMH, MEXKIy CHCTEeMaMHU OPTraHOB U WX
GyHKIUSAME, MEXAY JTanaMd oOMeHa BeIIeCTB, dTalaMH KIJIETOYHOTO LMKJIA U >KU3HEHHBIX
UKIOB OPraHu3MOB, JTallaMd SMOPUOHAIBHOTO Ppa3BUTHs, TEHOTUIIOM U (EHOTUIIOM,
¢deHoTunom u (hakropamMu cpeapl OOUTAHUS;

YMEHHE BBISIBIISITH OTIUYHUTEIbHBIC MPU3HAKH JKUBBIX CHUCTEM, B TOM YHUCIIC PACTCHHIH,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOUINE apTyMEHThI, OMOJIOTHYECKYI0O TEPMUHOJIOTHIO U
CHUMBOJIMKY JIJIS TOKa3aTeIbCTBA POJCTBA OPIraHU3MOB PA3HBIX CUCTEMATUYECKUX TPYIIIL,

YMEHHUE pelaTh OWOJIOTHYECKHE 33aJa4H, BBIBIATH NPUYUHHO-CIECICTBEHHBIC CBS3U
MEXy HCCIEIyeMbIMH OHOJOTHYECKHUMH TpPOIeCCaMd U SBJICHUSMH, JeNlaTh BBIBOABI U
MIPOTHO3bl HA OCHOBAHMH TOJIYYEHHBIX Pe3yJIbTaTOB;

YMEHHUE BBINOJHATH JIA0OPATOPHBIE M TPAKTHYECKHE PaOOThI, COONIONATh MpaBWiia TpU
pabote ¢ y4eOHBIM U 1a00paTOPHEIM 000PYIOBAHHEM;

YMEHHE BBIJIBUTaTh THUIOTE3bl, MPOBEPATh HMX HKCHEPUMEHTAIbHBIMU CPEACTBAMU,
dbopMynupys 1eb UCCIeI0BaHuUs, aHATTU3UPOBATD MOJIyYeHHBIE PE3YNIbTAThI U JAeNaTh BBIBOIBI,

YMEHHE y4acTBOBaTh B YUEOHO-HCCIENOBATEIbCKONW paboTe 1Mo OMOJIOTHH, SKOJOTHU U
MeIUIuHe, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, W MyOIMYHO MPEICTABISATH
MOJTy4YEHHBIEC PE3YJIbTAThl HA YYCHHUECKUX KOH(PEPEHIIUSX;

YMEHHE OILIEHWBAaTh JTUYECKHE aCMEKThl COBPEMEHHBIX HCCIEAOBaHUNA B 00JIacTH
OWonornu W MenWIUHBI (KJIOHHPOBAaHHME, HCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAlpaBICHHOE
W3MEHEeHHEe TeHOMa U CO3[aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyayliei mpodeccuoHaIbHON 1EATEIbHOCTH B
obnactu OMONIOTHU, MEUITUHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEIBCKOTO XO035HCTBa, MUIIEBON
NPOMBIIIICHHOCTH, YITyOJIATh TIO3HABaTEeNbHBIA HMHTEPEC, HANpPABICHHBIM Ha OCO3HAHHBIN
BBHIOOpP COOTBETCTBYIOIIEH mpodeccud W TPOJOJDKEHHE OHOJIOTMYECKOr0 00pa3oBaHUs B
OpraHu3alUsaX CPEAHEr0 NPOPECCHOHATBHOIO U BBICILIET0 00pa30BaHuUs.

[IpenMeTHbIe pe3ynbTaThl OCBOEHHUs YydeOHOro mnpenmera «buonorus» B 11 Knacce
JIOJDKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTH 3HAHHUI O MECTE M POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(GbOpMUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B TO3HAHWU 3aKOHOB
MPUPOJBI U PEHICHUH YKOJIOTUYECKUX MPOOJIEM YeTOBEUeCTBa, a TaKXKE B PEIICHUU BOIPOCOB
PaIMOHATIFHOTO TPUPOJIOTIONB30BaHUsl, U B (OPMUPOBAHHH IICHHOCTHOTO OTHOIIEHHS K
npupojie, OOIIECTBY, YEIOBEKY, O BKJIaJe POCCHUCKUX M 3apyOeKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTHH,

YMEHHE BJAJIeTh CHCTEMON OMONIOTMYECKUX 3HAHUHM, KOTOpas BKIIOYAET ONpEACTCHUS U
MOHMMaHHUE CYINTHOCTH OCHOBOMOJATalOMIUX OWOJIOTHYECKUX TEPMHHOB M TIOHATHHA (BUI,
sKocucTema, Ouocdepa), Ouonoruueckue Tteopun (dBomronuoHHas Tteopus Y. JlapBuHa,
CUHTeTHUYecKass Teopus sBomronuu), ydenus (A. H. CeBepmoBa — 0 MyTsSX U HampaBICHUSIX
sBomonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus [x. Xapau
u B. BaitnGepra, 3aponpimeBoro cxoactBa K. M. bapa), mpasuna (Muaumyma lO. JInbuxa,
9KOJIOTUUYECKOW MUPaMUIBI SHEPTHH ), TUIOTE3bI (TunoTe3a «vupa PHK» V. I'mnbepra);

YMEHHE BJIAJETh OCHOBHBIMH METOJAaMH HAyYHOTO TIO3HAHWS, WCIONIb3yeMbIMH B
OMOJIOTUYECKUX HCCIICAOBAHUAX JKUBBIX OOBEKTOB M JKOCUCTEM (ONHMCaHUE, H3MEpeHHe,
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HaOJI0IeHNE, YKCIIEPUMEHT), CIIOCOOAMHU BBISBICHHS M OLIEHKHM AHTPOINOTCHHBIX M3MEHEHUH B
IPUPOJIE;

YMEHHME BBIACIATh CYLUIECTBEHHbIE IPU3HAKU: BUAOB, OMOIrE€OLEHO30B, JKOCUCTEM U
O6uocdeppl, CTaOMIM3UPYIOILEro, MABMKYLIEIO U pa3pbIBAIOIIErO €CTECTBEHHOro 0TOopa,
JIJIONATPUYECKOT0 U CUMIIATPUUECKOTO BHI000pa30BaHMsl, BIUSHUS ABWKYIIUX CHJI 3BOJIOLUU
Ha TeHO(OH]| MOIMYJISAIUHN, TPUCIOCOOTICHHOCTH OPTaHU3MOB K cpefe OOMTaHMs, YepeOBaHUs
HaIpaBJIEHUH 3BOJIIOLUH, KPYTOBOPOTA BELIECTB U MIOTOKA S3HEPTUU B IKOCUCTEMAX;

YMEHHUE YCTaHABJIMBAaThb B3aUMOCBSA3M MEXAY IPOLECCaMU HBOJIOLUM, JBUXKYILIUMHU
CHJIaMH aHTPOIOreHE3a, KOMIIOHEHTAaMH Pa3IMYHbIX YKOCUCTEM M IPUCHOCOOIECHUSAMHU K HUM
OpraHU3MOB;

YMEHUE BBISBIIATH OTIUYNTEIbHBIC IPU3HAKH )KUBBIX CUCTEM, IMPHCIIOCOOICHHOCTh BUI0B
K cpefe oOuTaHMs, aOMOTUYECKMX M OMOTHMYECKUX KOMIIOHEHTOB 3KOCHCTEM, B3aUMOCBs3EH
OpPraHU3MOB B COOOIECTBAX, AaHTPOIOI'€HHBIX U3MEHEHHH B 9KOCUCTEMAX CBOEH MECTHOCTH;

YMEHHUE HCIOJIh30BATh COOTBETCTBYIOIINE apTyMEHTHI, ONOJIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIUKY [UIsl JOKa3aTelIbCTBA pOJICTBA OPraHM3MOB pa3HbIX CHCTEMaTUYECKUX TIpYIII,
B3aMMOCBSI3M OPraHU3MOB U Cpebl OOMTAaHHUs, €IMHCTBA UYEIOBEYECKUX pac, HEOOXOAMMOCTU
COXpaHEHMsI MHOT0OOpa3usi BUJOB M SKOCHCTEM KaK YCJIOBHUS COCYLIECTBOBAHHS HPUPOABI U
YeJI0BEYECTBA,

YMEHHME peliaTh OUOJIOTMYECKUE 3aJaud, BBIABISATH NPUUMHHO-CIIEICTBEHHBIE CBSI3U
MEXIy HUCCIeAYEeMbIMH OHOJIOTMYECKUMHU HpOLlecCaMM U SABJICHMUSMH, JeNaThb BBIBOJIBI HU
IIPOrHO3bI HA OCHOBAHMH ITOJIYYE€HHBIX PE3YyJIbTaTOB;

YMEHHE BBINOJIHATH JTAOOPATOpHbIE M IpPAaKTHUECKHe paboThl, cOOII0aTh MpaBuUia MpU
pabote ¢ yueOHBIM U JIa0OPATOPHBIM 00OPYI0BAHUEM;

YMEHHUE BBIIBUraTh THUIOTE3bl, MPOBEPATh HUX SKCIEPUMEHTAIBLHBIMH CPEJICTBAMHU,
bopMynupys 1eNb UcCiel0BaHNs, aHATM3UPOBATh MOJYUESHHBIE PE3Y/IbTaThl U JIeNIaTh BHIBOJIBI,

YMEHUE Y4YacTBOBaTh B Y4YEOHO-HCCIIEOBATEIHCKON pabdoTe MO OMOJIOTUM, DKOJIOTHH U
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJBHBIX Hay4HbIX OOIIECTB, M NMYOJHMYHO MPEACTaBIATh
NOJy4EeHHBIE PE3Yy/IbTaThl HA YUEHUYECKUX KOH(EpEeHIUX;

YMEHHME OLICHMBATb TUIOTE3bl M TEOPUHM O IPOUCXOKIACHUM IKU3HHU, YEIOBEKA U
YeJIOBEYECKUX pac, O NMPUYMHAX, MOCIEACTBUSIX U CIOCO0aX MpeAOTBpAIlEHUs TI100aIbHbBIX
W3MEHEHUH B 6uocdepe;

YMEHHUE OCYIIECTBIISATh OCO3HAHHBINA BBIOOP OyayIiel npohecCHOoHaNbHON AeITeNbHOCTH
B o0macTh OWOJOTHM, OKOJOTHUH, NPUPOIONOIb30BAHUSA, MEAMLMHBI, OHOTEXHOJOTHH,
NICUXOJIOTHH, BETEPUHAPUH, CEIHCKOTO XO3SAMCTBA, MUIIEBOM MPOMBIINIJIEHHOCTH, YIIyOIsITh
MO3HABATENIbHBII MHTEpEC, HamnpaBlICHHBIH HAa OCO3HAHHBIA BBIOOP COOTBETCTBYIOIIEH
npodeccun U TMPOJODKEHHE OHOIOTHYecKoro  00pa3oBaHUS B OpraHM3alMAX CpPEIHEro

po(hecCHOHANBFHOTO U BhICIIEr0 00pa3oBaHMUs.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
HaunmeHnoBaHue KosunuecTBO 4acos
Ne DJIeKTpoHHbIe (LM(ppoBbIe) 00pa3oBaTe/IbHbIE
pa3/iesioB U TeM Konrpoabnbie IIpakTnuyeckue
n/n Bcero pecypcbl
MPOrpaMmmbl padoThI padoThl
1 buonorus xak Hayka 1 0 0 https://resh.edu.ru/subject/5/10/
K
2 HIBBIC CHCTEMBL I HX 2 0 0 https://resh.edu.ru/subject/5/10/
U3yYCHUE
3 buonorus xnetku 2 0 0.5 https://content.edsoo.ru/lab/
X
4 HIMHTHECKas OpTaH3ati 10 1 1 https://content.edsoo.ru/lab/http://os.fipi.ru/tasks/6/a
KJIETKHA
C
5 TPOCHHE 1 yHKIIK 8 1 2 https://resh.edu.ru/subject/5/10 /http://os.fipi.ru/tasks/6/a
KIICTKHU
OOMeH BeIIECTB U
6 IIPEBpALICHNUE YHEPTUU B 9 1 1 https://resh.edu.ru/subject/5/10/ http://os.fipi.ru/tasks/6/a
KJIETKE
HacnencrBennas
7 uHpopManusa u 9 1 0.5 https://resh.edu.ru/subject/5/10/https://content.edsoo.ru/lab/
peanuzanus e€ B KJIETKe
8 JKU3HEHHEBIN UK KJIETKHA 6 0 1 https://resh.edu.ru/subject/5/10/https://content.edsoo.ru/lab/
9 Crpoenne u dynKimm 17 1 15 https://resh.edu.ru/subject/5/10/https://content.edsoo.ru/lab/
OpTaHU3MOB
P
10 ASMHOIKCHIC H PA3BHITHE 8 1 15 https://resh.edu.ru/subject/5/10/https://content.edsoo.ru/lab/
OpPTaHU3MOB
T _
11 CHETHKA — Hayka o 2 0 0.5 https://resh.edu.ru/subject/5/10/https://content.edsoo.ru/lab/

HaCJICACTBCHHOCTH U
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N3MCHYUBOCTH
OpraHu3MoOB
3
12 aKoHomepHocTH 10 1 https://resh.edu.ru/subject/5/10/https://content.edsoo.ru/lab/
HACJICACTBCHHOCTU
13 3axonomeprocTn 6 1 https://resh.edu.ru/subject/5/10/https://content.edsoo.ru/lab/
N3MCHYHNBOCTHU
14 I'eHeTnka yenoBeka 3 0.5 https://resh.edu.ru/subject/5/10/https://content.edsoo.ru/lab/
15 Cenekiusi OpraHu3MOB 4 1 https://resh.edu.ru/subject/5/10/https://content.edsoo.ru/lab/
b
16 HOTEXHOJOTIT 1 4 0 https://resh.edu.ru/subject/5/10/
CHUHTCTHUYCCKAs 6I/IOJIOFI/I$I
17 PesepBHOE Bpems 1 0 https://resh.edu.ru/subject/5/10/
OBLIEE KOJIMYECTBO 102 13
YACOB I10 ITPOTPAMME
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11 KJIACC

HaumenoBanue KoanuecTBo yacos
Ne DJIeKTpoHHbIe (LM (ppoBbIe) 00pa3oBaTebHbIE
pa3ziesioB U TeM Kontpoabubie IlpakTuueckue
n/n Bceero pecypcbl
MPOrpamMmbl padoThI padoThl
3apokJeHe U pa3BUTHE
1 3BOH}OHHOHHH§ 4 0 0 https://resh.edu.ru/subject/5/11/
MPEJICTAaBICHUI B
Ouosoruun
MukposBOIIOLMS U €€ https://resh.edu.ru/subject/5/11/https://content.edsoo.ru/lab/
2 14 1 2 ] -
pe3yNIbTaThl http://os.fipi.ru/tasks/6/a
3 Maipoopomorst i e& 6 0 0 https://resh.edu.ru/subject/5/11/
pe3yabTaThI
IIpoucxoxacHue u https://resh.edu.ru/subject/5/11/https://content.edsoo.ru/lab/
4 15 1 1.5 ] _
pa3BUTHE XKU3HU HA 3emile http://os.fipi.ru/tasks/6/a
IT -
5 POHEXOIICHIE HerloBeka 10 1 1 https://resh.edu.ru/subject/5/11/ http://os.fipi.ru/tasks/6/a
— aHTPOTIOTeHE3
DKOJIOTHSI — HayKa O
B3aUMOOTHOLICHUAX Opra-
6 HU3MOB M HaIOPTaHU3MEH- 3 0 0.5 https://resh.edu.ru/subject/5/11/https://content.edsoo.ru/lab/
HBIX CHCTEM C OKPY’Karo-
men cpenom
5 OpraHusMsbl U cpena 9 1 15 https://resh.edu.ru/subject/5/11/https://content.edsoo.ru/lab/
obutaHus ' http://os.fipi.ru/tasks/6/a
DKOJIOTHS BUJIOB U https://resh.edu.ru/subject/5/11/https://content.edsoo.ru/lab/
8 . 9 1 1.5 ] -
MOIYJISIUANA http://os.fipi.ru/tasks/6/a
9 DKOJI0THUsl COOOIIECTB. 12 1 05 https://resh.edu.ru/subject/5/11/https://content.edsoo.ru/lab/

DKOJIOTUUYECKUE CUCTEMBI

http://os.fipi.ru/tasks/6/a
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B _
10 mocgepa — riobanbnas 6 0 https://resh.edu.ru/subject/5/11/
3KOCHCTEMA
1] lesOBCK H OKpyXkaKoUas 6 0 https://resh.edu.ru/subject/5/11/
cpena
12 PesepBHOe Bpems 8 0 http://os.fipi.ru/tasks/6/a
OBIIEE KOJIJMYECTBO 102 8.5
YACOB I1O ITPOTPAMME '
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ITOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara nudposeie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero U3YYeHUS o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
1 buosnorus kak KOMIUIEKCHas HayKa U Kak 1 0 0 https://www.sbio.info
4acTh COBPEMEHHOI'O OOIIECTBA 05.09.2023 info uroki.net.
2 XK i 1 0 0 https://www.sbio.info/
WBBIC CHCTEMBI U UX CBOMCTBA 06.09.2023 p
3 YpoBHEBas opranu3anusi KUBbIX CUCTEM 1 0 0 08.09.2023 https://www.sbio.info/
HcTopust OTKPBITHS U U3YICHUS KIICTKH. .
4 1 0 0 https://www.shio.info/
Knerounas teopus 12.09.2023 :
MeTo/1bl MOJNEKYISIPHON U KIIETOYHOH
ounonoruu. [Ipaktrueckas padorta 1 o
«3yueHne MeTo10B KJIETOYHOUW OMOJI0- https: HAnarus.sbio.info/
5 i A0B K . 1 0 0.5 https://content.edsoo
ruu (Xpomarorpadus, areKTpodopes, 13.09.2023 ru/laby/
muddepeHraIbHOe HeHTpU(yrupoBa-
uue, [11[P)»
KonTponbhas padota 1 "buosnorus kak .
6 1 1 0 Onlaine Test Pad
Hayka" 15.09.2023
XUMHUYECKUN COCTaB KIETKH"
7 M 1 0 0 https:// .sbio.info/
WHEpaTbHBIC BEIIECTBA KIETKH, UX 19.09.2023 ps://www.sbio.i
Ouosornueckas pojib
Opranuveckrie BemeCcTBa KICTKH —
8 1 0 0.5 https://content.edsoo/
oenku. JlabopatopHas padora 1 20.09.2023 :
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«O06HapyxeHue OEIKOB C IIOMOIIBIO
Ka4eCTBEHHBIX PEAKLIUI»

CaoiicTBa, knaccudukamys 1 GyHKIIUNA

9 0 https:// .shio.info/
Genkon 22.00.2023 P LSIOL
Oprannyeckre BeecTBa KIETKH — .

10 0 https:// .shio.info/
yTIEBOJEI 26.09.2023 - PorHNLSDIOL
Opranuyeckuie BeIecTBa KJICTKH — .

11 0 https:// .shio.info/
JIUTIATBI 27.09.2023 DS IRARIRNSDT0-IT0
Hyxneunossie kucnorsl. JJHK u PHK.

12 Jlaboparopunas pabdota 2 «VccnenoBanue 05 httos://content.edsoo/lab/
HYKJIEMHOBBIX KHUCJIOT, BBIJICTICHHBIX U3 29.09.2023
KJIETOK Pa3IUYHBIX OPTaHU3MOBY

ATO.

13 CTpoetiie it QyHKLLiK Jpyrue 0 https://element.ru
Hykneosuarpudocdarst (HTD) 03.10.2023
CexBenuponanue JIHK. Meromast
TC€HOMHKH, TPAHCKPHUITTOMUKH, .

14 0 https:// .shio.info/
MPOTEOMUKHU.METOIBI CTPYKTYPHOM 04.10.2023 DS.EAA.SDIO.AT
OMOJIOTHH.

15 KonrtponbHast pabora Ne2 "Xumuueckas 0 https://os.fipi.ru/tasks
OpraHu3anus KieTku" 06.10.2023 //6/a

16 Tuns! knetok. [Ipokapuornueckas KieTka 0 10.10.2023 https://www.sbio.info/
CtpoeHne 3yKapuoTHYECKOUN KIIETKH.

17 [TpakTrueckas padota 2 «M3yuenue 0.5 11.10.2023 https://content.edsoo/lab/
CBOMCTB KJIETOYHOI MEMOpaHbI» o

18 [ToBepXHOCTHBIN anmapar KISTKH 0 13.10.2023 https://element.ru/

19 OnHomMeMOpaHHBIE OPraHOUIBI KIETKH. 0.5 https://content.edsoo/lab/
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20

21

[IpakTrueckas padota 3 «3yuenue
JBUKEHUS LIUTOIIA3MbI B PACTUTEIIbHBIX
KJIETKaxX»

[ToryaBTOHOMHBIE OPraHOUbI KIETKU:
MUTOXOHJIpUH, IacTu bl JlaGopaTopHas
pabora 3 «MccnenoBanue mia3mMoian3a u
JIETIa3MOJIN3a B PACTUTEIBHBIX KIETKAX)

HeMeM6p AHHBIC OPpraHOU bl KJICTKHU

0.5

17.10.2023

18.10.2023

20.10.2023

https://content.edsoo/lab/

https://element.ru/

22

23

24

Crpoenue u GyHKIUH siIpa

CpaBHuTENbHAS XapaKTEPUCTHKA KIETOK
sykapuort. JlabopaTopHas pabora 4
«M3yueHne CTpOeHHS KIETOK pa3InyHbIX
OpPTaHU3MOBY

AcCCUMUIISIIIAS U TUCCUMMIISAIIUS — JBE
CTOpOHBI MeTabonu3ma. Tumsl oOMeHa
BemecTB. JlabopaTopHas pabora 5
«M3yueHne KaTaTMTHIECKONW aKTUBHOCTH
(dhepMeHTOB (Ha MpUMEpe aMUJIa3bl UITH
KaTasasbl)»

0.5

0.5

24.10.2023

25.10.2023

27.10.2023

https://element.ru/

https://content.edsoo/lab/

https://content.edsoo/lab/

25

DepMEHTaTUBHBIN XapaKTep peakLui
KJIETOYHOTO MeTabonm3ma. JlabopaTopHas
pabota 6«3yuenue pepMEeHTaTUBHOTO
pacilerieHust epoKcua Boopoa B
PACTUTETBHBIX U )KUBOTHBIX KJIETKAX»

0.5

07.11.2023

https://content.edsoo/lab/

26

benku-akTHBaTOPHI U OENKU-UHTHOUTOPBI

08.11.2023

https://element.ru/
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27

ABTOTpOQHBIN THIT OOMEHA BEIIECTB

https://www.sbio.info/

10.11.2023
https: .shio.inf

28 dorocuHTE3 0 14.11.2023 ps://www.sbio.info/
Xemocunres. JlJaboparopuas pabota 7

2 . https: tent. I

9 «CpaBHeHHe nporeccoB poTocuHTE3a U 0.5 15.11.2023 ps://content.edsoo/lab/
XEMOCHHTE3a»
AHasrpobOHble opranu3mbl. Buabsl Opoxe-

30 Hus. JlabopatopHas pabora 8 «Cpas- 0.5 17.11.2023 https://content.edsoo/lab/
HCHHUE MPOIECCOB OPOKECHUS U IbIXAHUS o
AdpoOHBIE OPraHU3Mbl. JTaIbI -

31 https:// .shio.info/
SHEPreTHYecKoro ooMeHa 0 21.11.2023 DS IRARIRNSDT0-IT0
DHeprusi MeMOpaHHOTO TPaJUeHTa

32 HpOTOHOB.VCI/IHTeIS AT®: pabora 0 99 11.2023 https://www.sbio.info/
poToHHON AT®-cuHTa3bI
P https://biomolekula.

33 €KUY MaTPUIHOTO CHHTE3a 0 94.11.2023 ttps://biomolekula.ru
Tpanckpunius — MaTpUYHBINA CHHTE3 .

34 0 https://b lekula.ru/
PHK 28.11.2023 o oo ERAl

35 Tpancnauus u e€ 3ranbl 0 99.11.2023 https://biomolekula.ru/
Konnposanue amnuokucnot. Poib .

36 0 https://biomolekula.ru/
pubocom B OuocuHTe3e Oenka 01.12.2023 D101 et
Opranu3zaiiys reHoMa y IPOKapuoT U

37 9yKapuoT. MoJleKysIpHbIE MEXaHU3MbI 0 05.12.2023 https://biomolekula.ru/
9KCIIPECCUU T'€HOB Y YKapHOT
Konrponsnas pabdora 3 "Ctpoenue u -

https://os.fipi.ru/task

S P A——— 0 06.12.2023 o PLIIEESS
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Bupycbl — BHeKJI1eTOUHbIE (OPMBI KUZHU

39 u obnuratHbie mapa3uThl. [IpakTruueckas 0.5 08.12.2023 https://www.sbio.info/
pabora 4 «Co3aHue MOJICIIN BHPYCa» o
BupycHrbie 3a001eBanus yenoBeka, .

40 0 https:// .shio.info/
YKUBOTHBIX, PACTCHHUI 12.12.2023 SRR SBI0- M0
HanorexHonoruu B 6MOJIOTHH U

41 https://medbiol.ru/
MEIUIIUHE 0 13.12.2023 DS.IIMECRIOLIU

42 JKU3HEHHBIN UK KIIETKU 0 15.12.2023 https://www.sbio.info/

43 Martpuunsiii cuates JJHK 0 10.12.2023 https://biomolekula.ru/
Xpomocomsl. JlTaboparoprast padbota 9

44 n : https: . I
«M3yueHne XxpoMOCOM Ha FOTOBBIX 0.5 90.12.2023 ttps://content.edsoo/lab/
MUKpOTpernaparax»»

45 Jlenenue KIETKH — MHTO3 0 99 12 2023 https://biomolekula.ru/
Tuns! kneTok. KapuokuHes u IUTOKKUHES.

46 JlaGopatopuas pagora 10«Habmoxenne 0.5 https://content.edsoo/lab/
MHUTO3a B KJI€TKaX KOHYMKA KOpEIlIKa JyKa 26.12.2023
(Ha rOTOBBIX MUKpOIIpenapaTax)»

Perynsmus >kM3HEHHOTO ITUKJIA KJIETOK. L

47 0 https:// .shio.info/
Opranusm Kak eMHOE LEJI0E. 27.12.2023 DS.IEAA. SDIO-ITO
KonTponbhas pabota 4 ")KusHeHHbII -

48 https://0s.fipi.ru/task
IIMKJI KJIETKA." 0 29.12.2023 PS-70S.TID1.TLTASKS
Txanu pacrenwuii. JlaboparopHas padota

49 0.5 https://content.edsoo/lab/
11 «3y4yeHue TKaHel pacTCHUN» 09.01.2024 :

TkaHu )KMBOTHBIX U yenoBeka. Jlabopa-

50 0.5 https://content.edsoo/lab/

TopHas pabota 12 «3yueHue TkaHeh 10.01.2024 :
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KHNBOTHBIX»

Opransl. Cucremsr opranos. Jlaboparop-

51 Has pabora 13«/3yueHne opraHoB I1BET- 0.5 12.01.2024 https://content.edsoo/lab/
KOBOT'O PacTEHHSI»
52 Omnopa Tena opraHu3MoB 0 16.01.2024 https://www.sbio.info/
53 JIBukeHHne OpraHu3MOB 0 17.01.2024 https://www.sbio.info/
54 [Iuranue opraHu3MoB 0 10.01.2024 https://www.sbio.info/
> EEE:;ZEEEES: encrena nenonera 0 23012024 ~ Mpshmwwsbio.Infol
56 JlpIxaHue opraHu3MoB 0 94.01.2024 https://www.sbio.info/
7 Jlxanme nosmonow KB 1 0 Mpslwsbioita
58 TpaHcmopT BemecTB y OpraHu3MoB 0 30.01.2024 https://www.sbio.info/
60 Briaenenue y opranu3mos 0 02.02.2024 https://www.sbio.info/
61 ﬁigaaﬁii::?%'HMMYHHM 0 06.02.2024  Mupsifwviw.sbio.Info/
62 g;ijgi’;‘;i‘fm 1 PELYIIELY 0 07.02.0004 S/ sbic.infol
63 ['ymopanbHas perysmus ¥ SHIOKpHUHHAS 0 https://www.sbio.info/
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64

CHUCTEMA )KMBOTHBIX U YCJIOBCKA.

KonTponbHas pabota 5 "Tkanu,0pransl u
CUCTEMBI OPTaHOB,perysus GyHKIUI
Opranu3MoB"

09.02.2024

13.02.2024

https://os.fipi.ru/tasks

65

66

67

®opMBI pa3MHOKEHHUSI OPTaHU3MOB

ITomoBoe Pa3MHOXKCHHC

Meiios

14.02.2024

16.02.2024

20.02.2024

https://www.sbio.info/

https://www.sbio.info/

https://www.shio.info/

68

I'ameTorenes. OOpa3oBaHue U pa3BUTHE
HOJIOBBIX KJIeTOK. JlabopaTopHas pabora
14 «3yueHue cTpoeHus MOJIOBBIX KIETOK
Ha TOTOBBIX MUKPOIIPENapaTax»»

0.5

21.02.2024

https://content.edsoo/lab/

69

70

71

72

NHnnBuayansHOE pa3BUTHE OPraHU3MOB
— OHTOTeHe3. 3aKjajJKa OpraHOB U
TKaHeﬁ n3 3apOJII>IHI€BI)IX JINCTKOB.

PocT u pa3Butue xxuBoTHBIX. JJabopartop-
Hasi pabota 15 «BrisBIeHHE TPU3HAKOB
CXOJICTBA 3apOJIbIIIEH TO3BOHOYHBIX
JKUBOTHBIX»

PazMHOXeHHe U pa3BUTHE PACTEHUH.
JlaGopatopHnas pabora 16 «Ctpoenue
OpPTaHOB Pa3MHOKEHUS BBICIITHX
pacTeHuin»

KonrtponsHas pabora 6 "PasmHoxeHue u
pa3BUTHE OPraHU3MOB"

0.5

0.5

27.02.2024

28.02.2024

01.03.2024

05.03.2024

https://www.sbio.info/

https://content.edsoo/lab/

https://content.edsoo/lab/

https://os.fipi.ru/tasks

73

HcTopust cTaHOBIEHUS U Pa3BUTHSA

https://www.sbio.info/
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I'CHCTUKH KaK HAayKH

OCHOBHBIE TTOHSITHSA U CUMBOJIBI T€HETKH.

06.03.2024

74 JlabopaTopHas padora 17«JIlpo3oduna 0.5 12.03.2024 https://content.edsoo/lab/
KaK OOBEKT Fr€éHETUYECKHUX UCCIICOBHUI) R
3aKOHOMEPHOCTH HACIIEAOBaHUS TTPHU3H-
aKoB. MOHOTHOPUTHOE CKPEIIUBAHHUE.

75 [IpakTuueckas padota 5 "U3yuenue pe- 0.5 13.03.2024 https://content.edsoo/lab/
3yJlIbTaTOB MOHOTHOPHUIHOTO CKPEIH- A
BaHUA y Ipo30huis"

[uTosornyeckrue 0CHOBBI .

76 0 https:// .shio.info/
MOHOTHOPHUIHOTO CKPEIIUBAHUS 15.03.2024 DS.IRRIRN.SDIC
AHanuzupyroniee CKperuBaHue. .

77 0 https://www.sbio.info/
Hemnonnoe nomunupoBanue 19.03.2024 D
Jurubpunnoe ckpermubanue. [Ipaktude-

78 kas paora 6 «syuenne pesysbTaTos 0.5 https://content.edsoo/lab/
TUTUOPUTHOTO CKPEUIUBaHUS Y APO30- 20.03.2024
bumby
[{uTomornyeckue OCHOBBI JUTUOPHUTHOTO .

79 0 https://www.sbio.info/
CKpEUIMBaHUs 22.03.2024 :

https://medbiol.ru/
80 CreryieHHOE HaclleJIOBaHUE TTPH3HAKOB 0 02.04.2024 ps://medbiol.ru
81 XpOMOCOMHasl TEOpUsI HACIEICTBEHHOCTU 0 3.04.2024 | https://www.sbio.info/
2 r https: iol.

8 eHEeTHKa ToJIa 0 05.04.2024 ttps://medbiol.ru/
['eHOTHN KaK [EIOCTHAS CUCTEMA.

83 r i https://medbiol.ru/

eHeTI/I‘IfCKI/II/I KOHTPOJIb Pa3BUTHUSA 0 09.04.2024 p iol.ru
PaCTeHMIA,’KUBOTHBIX U YEJIOBEKA.
84 KonTponbHas pabota 7 "3akoHOMEpPHOCTH 0 https://0s.fipi.ru/tasks
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85

HacjaeacTBeHHOCTH"

N3MeHUYMBOCTH MPU3HAKOB. BHibl
N3MEHYHUBOCTH

10.04.2024

12.04.2024

https://www.sbio.info/

86

87

88

89

MonudukanronHas 3MEHYUBOCTh

Bapuarnonsslii psa v BapualioHHas
kpuBas. Jlaboparopnas padota 18
«MccrnenoBanue 3aKOHOMEPHOCTEH MO~
¢bukanmonHoi n3meHunBoctH. [loctpoe-
HUE BapHALMOHHOTO Psijia M BAPHALMOH-
HOM KpUBON»

I'enoTunmyeckast U3MEHUYUBOCTb.
KomOnHaTHBHAss N3MEHUYUBOCTH
MyTanuoHHast ©3MEHYUBOCTb. [IpakTu-

yeckas pabora 7 «MyTtanuu y 1po30Qh bl
(Ha TOTOBBIX MHUKpOINpenapaTax)»

0.5

0.5

16.04.2024

17.04.2024

19.04.2024

23.04.2024

https://www.sbio.info/

https://www.sbio.info/

https://www.sbio.info/

https://content.edsoo/lab/

90

3aKOHOMEPHOCTH MYTAIllMOHHOTO
npoiiecca. JNUTeHETHKA U SITUTEHOMHKA

24.04.2024

https://medbiol.ru/

91

92

93

I'enetuka yenoBeka. [IpakTudeckas
pabora 8 «CocTaBieHHE U aHAIIA3
POIOCIOBHO»

MeToasl MEAUIIMHCKON T€HETUKH. 3HaUe-
HUE MEIUIIUHCKON TEeHEeTUKU B TIPEOT-
BpaHIeHI/II/I " JICHCHUU I'CHCTHYCCKHNX
3a00JIEBAHHI YEJIOBEKA.

KonrtponbHas padora 8 "3akoHOMEpHOCTH
U3MEHYUBOCTH"

0.5

26.04.2024

30.04.2024

03.05.2024

https://medbiol.ru/

https://medbiol.ru/

https://os.fipi.ru/tasks

94

OCHOBHBIC TTOHSTHSA CCJIICKIINH.

0.5

https://content.edsoo/lab/

47




95

96

JlabGopaTtopHas padora 19 «3yuenue
COPTOB KYJIbTYPHBIX PACTCHUI U MTOPOJT
JOMAITHUX KUBOTHBIX)»

MeToapl CEeNeKIIMOHHON pabOTHI.
JlabopaTtopHas padorta 20 «3yuenue
METOJIOB CENIEKIIMU PACTEHUI»

JIOCTHKEHMSI CEJIEKIIUN PACTEHHUU U KU~

BOTHBIX. [IpakTuyeckas pabora 9
«[IpuBuBKa pacTeHHiD»

0.5

0.5

07.05.2024

08.05.2024

10.05.2024

https://content.edsoo/lab/

https://content.edsoo/lab/

97

98

99

CoxpaHeHue, U3y4eHHUE U UCII0JIb30BaHUE
TEHETUYECKUX PECYPCOB

buorexHonorus kak Hayka U OTpacib
npousBojicTBa. [IpakTuueckas pabora 10
«3yueHne 06beKTOB OMOTEXHOIOTUN

OCHOBHBIC HAIIPABIICHUS] CHHTETUYECKOMN
OnoIoruu

0.5

14.05.2024

15.05.2024

17.05.2024

https://www.shio.info/

https://content.edsoo/lab/

https://www.sbio.info/

100

XpOMOCOMHafl W TCHHAs WHXXCHCPUA

21.05.2024

https://medbiol.ru/

101

102

MenumuacKkue OMOTEXHOIOT NI

PesepsHblii ypok. [loBTOpeHue,
000011IeHNEe, CHCTEMATH3AIMS 3SHAHUH

22.05.2024

24.05.2024

https://medbiol.ru/

https://os.fipi.ru/tasks

OBUIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

102

15
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11 KJIACC

KoaudecTBO 9acoB

Ne Hara DJIeKTpoHHbIe U pPOBbIE
Tema ypoka KonTpoabubie IlpakTuueckue
n/n Bcero u3ydyeHusi  oOpa3oBaTe/IbHbIE pecypchl
padoThI padoThI
1 OpodmoniionHast Teopust Y. JlappuHa 1 0 0 http://wwwdarwinmuseum.ru/
BIDKYIIIAE CHUTBI DBOJIIOIIMN BUIOB .
2 Jlpmicym t A 1 0 0 http://wwwdarwinmuseum.ru/
o Y. Jlapsuny
Bbopn0Oa 3a cymiecTBoBaHue,
3 €CTECTBEHHBIN M UCKYCCTBEHHBIM 1 0 0 http://wwwdarwinmuseum.ru/
oTbop
dopMHUpOBaHNUE CUHTETUYECKOU .
4 pMHp 1 0 0 httpsresh.edu.ru/subjekt/5/11/
TEOPHUH IBOJIIOLIUHI
KonTponbras padora Nel'"Pa3surne -
5 P P o 1 1 0 https://os.fipi.ru/tasks
SBOJTIOIUOHHBIX MPEACTABICHHUI
DTarnbl BOJIFOIIMOHHOTO Mpoliecca: .
6 " pott 1 0 0 http://wwwdarwinmuseum.ru/
MHUKPO3BOIIOLHNS U MAKPOIBOIIOLIHS
3aKOH T€HETHYECKOr0 PaBHOBECHS
. Xapau, B. BaiinOepra. Jlabopa-
7 A P P P 1 0 0.5 https://content.edsoo/lab/
TopHas paboTa «BhIsBICHNE U3MEH-
YUBOCTU y 0COOEH OJTHOTO BHJIa»
[Monmymsinmst — aneMeHTapHas .
8 . P 1 0 0 https://www.sbio.info/
€IMHUIIA DBOJTIOLINHI
OneMeHTapHBIE (AKTOPHI o
9 P ¢ P 1 0 0 https://www.sbio.info/
sBOIONIAN. DP(HEKT OCHOBATETIS.
Murparun. N30 IonyIIsSui: .
10 part 5 Y 1 0 0 https://www.sbio.info/

reorpaduyeckas, Ononormueckas
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11

12

EcrecTBennblii 0TOOpD —
HAMPaBJIIOMUN (HaKTOP IBOFOIHH

[TonoBoii oTO60Op

http://wwwdarwinmuseum.ru/

http://wwwdarwinmuseum.ru/

13

[Tpucnocob1eHHOCTh OPraHU3MOB KaK

pe3yJbTaT MUKPOIBOJIOIHH.
Jlaboparopuas padota «3yueHue
apoMop(h030B ¥ HIN0ATANITAIIUHN Y
PacTeHUH U )KUBOTHBIX)»

0.5

https://content.edsoo/lab/

14

[Ipumeps! npucnocodseHunt y
OpraHu3MoB: Mopdosornieckue,
¢dusnonornueckue, ONOXMMHUIECKHE,
noBeneHueckue. JlabopatopHas
pabora «IIpucnocobneHus
OpPraHU3MOB U UX OTHOCHUTEIbHAS
11e1eco000pa3HOCTh)

0.5

https://content.edsoo/lab/

15

Bup, ero kpurepuu u CTpykTypa.
Jlaboparopnast pabora «CpaBHEeHHE
BUJIOB 110 MOP(HOIIOTUYECKOMY
KPUTEPUIO»

0.5

https://content.edsoo/lab/

16

17

18

CrpykTypa BHza

BunooOpa3oBanue kak pe3yabTar
MHUKPO3BOJIIOLUU

KonTponbhas padbota
"MUKpO3BOIIOLMSA U €€ PE3YIbTaThI"

https://www.sbio.info/

https://www.sbio.info/

https://os.fipi.ru/tasks

19

Makpo3BoroLHs.
ITanmeoHTOTIOTMYUECKHE METOIEI
W3Yy4YEHUs IBOJTIOIIAN

http://wwwdarwinmuseum.ru/

20

buoreorpaduyeckue MeToan!

http://wwwdarwinmuseum.ru/
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21

HU3YUYCHUS DBOJTIOIHNN

OMOpPHUOIOrMYECKHUE U CPAaBHUTEIBHO-
MOP(]OIOTHYECKHE METO bl U3yICHUS
HBOJIOLINU

http://wwwdarwinmuseum.ru/

22

MonekynsapHO-TEHETUUECKUE,
OMOXMMHYECKHE U MATEMATUYECKUE
METO/bl U3YUYEHUS IBOTIOIIUN

http://wwwdarwinmuseum.ru/

23

24

25

OOm1re 3aKOHOMEPHOCTH
SBOJIIOIUH. A TaIITUBHAS

paauanus. HepaBHOMEPHOCTH TEMIIOB
SBOJIIOLIHH.

KontpomnbHas pabora
"MakposBOIIOLUS U €€ PE3yIbTaThl"

Hayunble runote3bl NpouCcXoKaEHUs
JKA3HU Ha 3emiie

http://wwwdarwinmuseum.ru/

https://os.fipi.ru/tasks

https://www.sbio.info/

26

27

28

JloHay4HbIe NpeACTaBICHHS O
3apOKICHUU KU3HU

OcCHOBHBIE 3TaIIbI HeOpFaHquCKOﬁ
9BOJIOINH

I'unotessl 3apOKACHUSA KU3HU

https://www.sbio.info/

https://www.sbio.info/

https://www.sbio.info/

29

Ucrtopus 3eminu u MeToab! €€
n3ydenus. JlabopatopHuas pabora
«M3yueHne U OMMCAHUE NCKOMTAEMBIX
OCTaTKOB JIPEBHUX OPTaHU3MOB)

0.5

https://content.edsoo/lab/

30

HauanbHble 3Tansl opraHnyecKkoin
SBOIIOIAHN

https://www.sbio.info/

31

OBoIOIUSA DYKapuOT

https://www.sbio.info/
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32

33

34

OCHOBHBIE 3TaIbI SBOJIOLHNN
pactutensHoro Mupa. [IpakTrueckas
paborta «3ydeHrne ocoOeHHOCTEH
CTPOCHUS PAaCTCHUIN Pa3HBIX OTAEIIOB)»
OCHOBHBIE 3TaIbl SBOJIOIHN
’KMBOTHOTO MHpa

DBOIOLUS )KUBOTHBIX. [IpakTrueckas
pabota «3ydyenne ocoOeHHOCTEH
CTPOCHHS TTO3BOHOYHBIX )KUBOTHBIX)»

0.5

0.5

https://content.edsoo/lab/

https://www.sbio.info/

https://content.edsoo/lab/

35

36

37

PazButue xu3Hu Ha 3emMIie Mo 3pam 1
nepuojam

MaccoBsie BbIMHUPAHUSA —
OKOJOIr'MYCCKHUE KPU3SHCHI ITPOMIIJIOTO

CoBpeMeHHBIN IKOTOTHYECKUI
KPHU3HUC, €r0 0COOEHHOCTH

https://www.shio.info/

https://www.sbio.info/

https://www.sbio.info/

38

CoBpeMeHHas cucTema
OpPTaHUYECKOTO MPOIILIOTO.
OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIIBI
OpPraHU3MOB.

https://www.sbio.info/

39

40

41

KonTponbhas padbota
"[IponcxoxkaeHUE U pa3BUTHE KUZHU
Ha 3emuie"

AHTpPOIIOJNOTrUsI — HayKa O 4eJIOBEKE
PazBuTue npenacraBieHuit o
IIPOUCXOXKACHUN YEIIOBEKA

https://os.fipi.ru/tasks

https://antropogenez.ru

https://antropogenez.ru/

42

Mecto yenoBeka B CUCTEME
opranuyeckoro mupa. JlabopatopHas
pabora «3yueHne ocobeHHOCTEH

0.5

https://content.edsoo/lab/
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CTPOCHHUSA CKEJICTA YCIIOBCKA,
CBA3AaHHLIX C IMPAMOXOXKICHUCM

43 JIBYOKYIIIME CUITBI aHTPOTIOTEHE3a 0 https://antropogenez.ru/
CooTHouleHrne ONOIOTHYECKUX U

44 COILIMANIBHBIX (PAKTOPOB B 0 https://antropogenez.ru/
aHTPOIIOTEeHE3e

45 OCHOBHBIE CTaJUU AHTPOIOTEHE3A 0 https://antropogenez.ru/
[Taneorenerrka u najeoreHOMMKA.

46 MexaucIuIIMHAPHBIC METO/IbI 0 https://antropogenez.ru/
aHTPOMOJIOTUH.

47 DBOJIIOIHS COBPEMEHHOTO YeJIOBEKA 0 https://antropogenez.ru/
Yenoseueckue pachl. [IpakTrueckas

48 pabota «/3ydyeHune 3K0I0rHuecKux 0.5 https://antropogenez.ru/
aJlanTanuii 4eI0BeKa

49 ~ Komrporbias padora 0 hitps://os.fipi.ru/tasks
"[IpoucxoxaeHue yenoseka"

50 3apokIeHUE U Pa3BUTHE YKOJIOTUN 0 https://www.sbio.info/
Mertoapb! akonoruu. JlabopatopHas

51 pabota «/3y4yeHre MeTo/10B 0.5 https://content.edsoo/lab/
HKOJIOTUYECKUX UCCIIECOBAHUII

52 ?I:Jj:z:zae IKOMOTHICCKHX SHAHVH [yt 0 https://www.sbio.info/

53 Okonorndeckue GaKTopsl 0 https://www.sbio.info/
Abunortnueckue GakTopsl. CBeT Kak

o4 PKONOFUHCCIHH (aKTOp. 0.5 https://content.edsoo/lab/

Jlaboparopnas pabota «BrisBieHne
MPUCTIOCOOJICHUN OPTraHU3MOB K
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55

56

57

BIIMAHHIO CBETA»

AOGuotnueckue GaKkTopshI.
TeMneparypa Kak 3KOJIOTHYECKUI
(dakTop. JlaboparopHas pabora
«BrpIsBICHUE TTPUCTIOCOOICHM
OpPraHU3MOB K BIHUSIHUIO
TEMIIEPATYPBD»

AbuoTtndeckue hakTopbl. BiraxxHoCcTh
KaK 9KOJIOTUYECKUN (haKTop.
JlaGoparopHnas pabota
«AHATOMHUYECKUE OCOOCHHOCTH
pacTeHHIA U3 Pa3HbIX MECT OOMTAHUSDY

Cpenbl oOuTaHus OPraHu3MOB

0.5

0.5

https://content.edsoo/lab/

https://content.edsoo/lab/

https://www.shio.info/

58
59

buonornueckue puTMsl

XKuznennsle GopMbl OpraHu3MOB

https://www.sbio.info/

https://www.sbio.info/

60

buortnueckue paxTopsl.3HaUEeHUE
OMOTHYECKUX B3aUMOIECHCTBUN IS
CYILIECTBOBAHUS OPTaHU3MOB B CpeJIe
oburtanug"

https://www.sbio.info/

61

62

63

KontponbHas padota "Dkonorus kax
Hayka"

DKOJOTUYECKHIE XapaKTePUCTUKU
MOMYJISIITII

OCHOBHBIE TIOKA3aTEJIH TOIYJISIIHH:
YHCIIEHHOCTD, TUIOTHOCTh, BO3pacTHAs
U 110JI0Bas CTPYKTypa

https://os.fipi.ru/tasks

https://www.sbio.info/

https://www.sbio.info/

64

OCHOBHBIE TIOKA3aTEIIH TOIYJISIIHH:
POXIaeMOCTh, IPHPOCT, TEMI POCTa,

https://www.sbio.info/
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CMCPTHOCTH, MUI'PALlUU

DKoJjoruyeckas CTpykTypa

65 0 https://www.sbio.info/

MO YJISIIHH
WHaAMUKa IIOIYIAIAU U €€ -

66 A yi 0 https://www.sbio.info/
peryisauus
Kpussle pocra 4uCciIeHHOCTH .

67 p P 0 https://www.sbio.info/
nonyssituu. KprBbie BBDKUBaHUS
DKOJOrnuecKas HHUIIlA BUIIA.
JlaboparopHas pabora

68 patop p . 0.5 https://content.edsoo/lab/
«IIpucrocobseHnst ceMsiH paCTeHHI K
pacceIcHuIo

69 Bun xak cucrema momyssui 0 https://www.sbio.info/
3aKOHOMEPHOCTH IMOBEAEHUSI U .

70 vp a 0 https://os.fipi.ru/tasks
MUTpaUi )KUBOTHBIX
KonrtponsHas padora "Dkonorus -

71 p” P 0 https://www.sbio.info/
BHUJIOB
Coo011ecTBO OPraHU3MOB-

72 OHMOIIeH03. DKOCUCTEMA KaK OTKPBITAs 0 https://www.sbio.info/
cHhcTeEMA
KpyroBopot BelecTs U MOTOK .

73 PYroBop H 0 https://www.sbio.info/
SHEPTUU B IKOCHCTEME

74 OCHOBHBIE TOKA3aTEIN YKOCUCTEMBI 0 https://www.sbio.info/

75 DKOJOTHYECKHE MUPaMHIbI 0 https://www.sbio.info/

76 W3meneHus coo0I1ecTB — CYKIIECCUH 0 https://www.sbio.info/
[IpupoiHBIE 3KOCUCTEMBI.

77 DKOCHCTEMBI 03€p U PEK. 0 https://www.sbio.info/

DKOCHUCTEMBI MOPEW U OKEAHOB
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78

79

[IpupoHbIE S5KOCUCTEMBI.
DKOCHCTEMBI TYHJIP, JIECOB, CTEIIEH,
IMYCTBhIHb

AHTpOHOFCHHBIG 9KOCHCTEMbI

https://www.sbio.info/

https://www.shio.info/

80

Ypb6oskocucremsl. [IpakTrueckas
pabota «/3ydeHne U OnHrcaHue
ypOOIKOCHUCTEMBI

0.5

https://content.edsoo/lab/

81

82

83

84

3aKOHOMEPHOCTH (HOPMUPOBAHHS
OCHOBHBIX B3aHUMOJICUCTBUHI
OpraHU3MOB B DKOCHUCTEMAX

MexaHu3Mbl BO3ICHCTBUS
3arpsi3HCHUH pa3HBIX TUIIOB HA
CyOOpraHM3MEHHOM, OPTaHU3MEHHOM,
MOIYJISIITUOHHOM M 9KOCUCTEMHOM
YPOBHSIX

KontpomnsHas pabota "Dxomorus
cooOmiecTB"
buocdepa-odmennanerapHas
obomnouka 3emnu.Yuenue B. 1.
Bepnazackoro o 6uocdepe

https://www.sbio.info/

https://os.fipi.ru/tasks

https://www.sbio.info/

https://www.sbio.info/

85

86

87

3aKOHOMEPHOCTH CYIIECTBOBAHUS
o6uochepsl
KpyroBopotsl BemiecTs u

OHOreOXUMHYCSCKUE IIHNKJIbI

3oHanbHOCTH OHochepsl. OCHOBHBIE
OMOMBI CyIIN

https://www.sbio.info/

https://www.sbio.info/

https://www.sbio.info/

88

YceroitunBocTh OMOCheps

https://www.sbio.info/

89

DKOJIOTUYECKHE KPU3HUCHI U X

https://www.sbio.info/
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90

IIPpUYUHBI

BosneiicTBue uenoBeka Ha 6uochepy

https://www.shio.info/

91

92

AHTpPOIIOr€HHOE BO3JICHCTBUE Ha
PaCTUTENbHBIN U )KUBOTHBIM MU

OxpaHa npuposi

https://www.sbio.info/

https://www.shio.info/

93

94

95

OCHOBHBIE IPUHLUIIBI YCTOHYUBOIO
Pa3BUTHS YEJIOBEYECTBA U IIPUPOBI

ParrionaabHOE TPUPOIOTIOIH30BAHKE
U COXpaHeHHEe OHUOTIOTHIECKOTO
pa3zHooOpa3us 3eMiun

O00011IeHIE IO TEME
«MUKPOIBOJIONHS U €€ Pe3yIIbTAThD»

https://www.sbio.info/

https://www.sbio.info/

https://os.fipi.ru/tasks

96

O06001IeHME 10 TEME
«MakpOo3BOJIOIHUS U €€ Pe3yIbTAThD»

https://os.fipi.ru/tasks

97

98

99

O00011IeHIE IO TEME
«IIpoucxoxkIeHHE U PA3BUTUE KU3HU
Ha 3eMiie»

O06o06mIeHue 1o TeMe
«[IpoucxoxaeHue yeroBeKa —
AHTPOITOTEHE3)

O006111eH1E 10 TEME «IKOJIOTHS —

HayKa O B3aUMOOTHOIICHUAX
OpraHnu3MoB»

https://os.fipi.ru/tasks

https://os.fipi.ru/tasks

https://os.fipi.ru/tasks

100

101

O6061eHne o Teme «OpraHu3msl U
cpena oouTaHus»

O06001menue no TeMe «IKOIOTHS
BHJIOB M ITOMYJISIHI

https://os.fipi.ru/tasks

https://os.fipi.ru/tasks
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102 O6006menue mo reme «buochepa —
rJ100anbHask IKOCUCTEMAY

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102

7.5

https://os.fipi.ru/tasks
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 1J151 VUEHUKA

* buonorus, 10 knacc/ [aceunuk B.B., Kamenckuii A.A., PyorioB A.M. u apyrue; moj
penakuueii [Taceunuka B.B., Akiimoneproe obmiectBo «M3natenbetBo «IIpocBemieHuney

* buosnorus, 11 knacc/ [Naceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u apyrue; noju
penakuueit [Taceunuka B.B., Akiinonepnoe obmectBo «M3aarenbetBo «IIpocBerieHuey

* buosorus. buonorudeckue cucremsl u nporeccel, 10 kmace/ Tepemos A.B., I[Terpocosa P.A.,
OO6miecTBO ¢ orpannueHHON oTBeTCTBeHHOCTHI0 « IOl MHEMO3HNHA »

* buosorus. buonorudeckue cucreMsl u nporeccel, 11 kmace/ Tepemos A.B., Ilerpocosa P.A.,
OO6miecTBO ¢ orpannueHHON oTBeTCTBEHHOCTHI0 « IOl MHEMO3HNHA »
METOAUYECKHE MATEPHUAJIBI IJI51 YYUTEJIA
buonorus (yriny6nennsiii ypoBens) : Peanuzanus tpedoBanuiit ®I'OC cpennero odriero
oOpa3oBaHus : MeToauueckoe nocoodue st yuurens / [JI.A. Iapiryruna, A.B. OBUMHHUKOB,
O.B. Konsicaukos, C.M. I'marones]; nox pexn. JI.A. I[lapmytunoit. — M.: ®T'BHY «MHcTuTyT
CTpaTeruu pa3BuTus oopazoBanus», 2023. — 154 c.: un.

ISBN 978-5-6049296-4-3
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETU UHTEPHET

HHTepakTHBHBIE Ta00OpaTOPHBIE M MTPAKTUYECKHE PabOTHI 1o Oronoruu https://content.edsoo

1C-Ypok. bubnroreka HHTEpaKTHBHBIX MaTepraioB. buonorus https://urok.1c.ru /library /

biology /
Buptyanensle 1aboparopuu mo Onosoru MoCKOBCKOM 3JI€KTPOHHON IIKOJIBI

https://uchebnik.mos.ru /catalogue?su bject_program_ids=31937278,31937 341 aliases

=laboratory

IToaroroBka K sK3aMeHaM Buonorus http://os.fipi.ru/tasks/6/ a

OTkpbITHIH OaHK TecToBbIX 3ananuit GUIIN.

[udposoii 00pa3oBaTeNbHBINA pecypc
59



«IBomonnoHHas Taboparopusi» http://school collection.edu.ru /catalog/rubr /2f2df4 fb-6240-

4c42-b476-1bf13538b678 /

OO6pazoBaTenbHbIE CAUTHI 10 OUOJIOTHH

Bcesa 6uonorus https://www.sbio.Info /

I'ocynapcrBennsiii JlapsuHoBckuii Mmy3eit http://www.darwinmuseum. ru /

[Maneontonornueckuii my3seit PAH https://www.paleo. ru /museum /

Buonorus u megunmna http://medbiol.ru /

buomonexyma https://biomolecula.ru /

Antponorenes https://antropogenez.ru /

Dnements! https://elementy.ru /
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